4

3

REYES & REYES SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
A B O G

Cr e LT

f
No. 06-0 (!

(AL

6,-0000

Fecha: 2012-05-18 16:16:31 Dep. 2020 DIR.NUEVASCR

- Tra. ;
Seiior | Ad 412 %‘?EL%ISTEQQISRECUEVG‘Fﬁ%s’::égg RACIONALI
SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

E. S. D.

REF: EXPEDIENTE 06 078.330

TiTULO SOLICITADO: COMPUESTOS DERIVADOS DE PIRAZOLO [1,5-A]
PIRIMIDINA' COMO INHIBIDORES DE QUINASA
DEPENDIENTE DE CICLINA (CDK)

PUBLICACION: Gaceta 583 del 18/12/2007 niamero de publicacion 708.

SOLICITANTE: SCHERING CORPORATION y PHARMACOPEIA DRUG
DISCOVERY INC.

APODERADO: CARLOS REINALDO OLARTE.
TRAMITE: RECURSO DE REPOSICION CONTRA LA RESOLUCION
26539 DE 27/04/2012.

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al pie de
mi firma, reconocido apoderado de la sociedad LAFRANCOL S.A., en el asunto de la
referencia, de manera respetuosa, y dentro de los términos de ley, remito Recurso de
Reposicion contra la Resolucién 26539 de 27/04/2012, por la cual se concede a la
solicitud 06 078.330 el privilegio de patente de invencién. Lo anterior, con el fin de que
su Despacho se sirva dar curso a las siguientes

L PETICIONES

PRIMERA. - (PRINCIPAL).- Con base en la informacién que obra en el expediente, y
en aquélla que se ha planteado con ocasién del presente recurso, sirvase revocar
integramente la Resolucion 26539 de 27/04/2012, y en su reemplazo, emitir otra que,
ademas de declarar fundada la oposicion presentada por el suscrito en nombre de
Lafrancol S.A., niegue el privilegio de patente solicitado en el tramite del expediente 06

078.330, ordenando en consecuencia el archivo definitivo del mismo.
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r1a1¢® SEGUNDA. ~ (SUBSIDIARIA).- En subsidio de la peticion precedente, ruego que en

consonancia con recientes decisiones adoptadas por el Despacho, en particular de la
proferida mediante Resolucién 46284 de 11/09/2009 en el trdmite del expediente
05.004.944, se revoque integramente la citada Resolucién 26539 de 27/04/2012, y se
emita otra que en su reemplazo, sin entrar a resolver en este momento el fondo del

asunto, revoque la concesion y ordene la devolucidn del expediente a la Direccién de

Nuevas Creaciones, con el fin de que se realice alli un nuevo y profundo examen de
patentabilidad basado en el articulo 45 de la Decisién 486 de 2000, en el cual se tengan
en cuenta todas las anterioridades y argumentos planteados en la oposicion y surgidos
con ocasion del presente recurso, para proceder luego a resolver, también
negativamente, la solicitud de patente que motiva estas diligencias, ordenando de igual
manera el archivo del expediente respectivo.

Il FUNDAMENTOS DEL RECURSO Y MOTIVOS DE INCONFORMIDAD

Ademas de reiterar que el presente recurso esta siendo presentado en la debida
oportunidad legal, y con el cumplimiento de todos los requisitos legales aplicables, me
permito invocar como fundamento de las peticiones planteadas, la disposicion
imperativa incluida en el articulo 59, inciso 2° del Cédigo Contencioso Administrativo,
segun la cual “La decisién (en la via gubernativa) resolvera todas las cuestiones que
hayan sido planteadas y las que aparezcan con motivo del recurso, asi no lo hayan
sido antes”. (Paréntesis y negrilla fuera del texto). Paso a plantear a continuacion los
argumentos del presente recurso:

21. Inconsistencias Técnicas y Juridicas de la Resolucion 26539 de

27/04/2012 - Se ha valorado un capitulo reivindicatorio y se ha otorgado
otro diferente.

En primer lugar, debo anotar que el capitulo reivindicatorio otorgado fue presentado
ante la SIC el 16 de marzo de 2012, en 8 reivindicaciones, al paso que el analisis de
patentabilidad y la concesidn derivada de éste, se basaron en el documento radicado
por el solicitante el 24 de mayo de 2011 en 11 reivindicaciones, circunstancia que
de suyo elimina la legalidad de la resolucién que nos ocupa, y deberia dar lugar a

la revocatoria solicitada.
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Lo expuesto se hace evidente en el numeral 5.2 de dicha resolucién, cuando se
expresa que “por otro lado, respecto al nivel inventivo de la presente solicitud, los
solicitantes sefialan que el arte previo citado por el opositor no proporcionan
ensefianzas concretas que hubiesen conducido a la persona medianamente versada en
la materia, justamente al desarrollo de los compuestos reclamados en las nuevas
reivindicaciones 1 a 13, esperando obtener compuestos activos como inhibidores de

CDK.” (negrilla y subrayado fuera del texto).

Cabe también indicar que dichas “reivindicaciones 1 a 13" resaltadas en el parrafo
anterior no hacen referencia a ninguno de los dos capitulos reivindicatorios modificados
presentados en este caso, pues ninquno de los dos consta de dichas 13

reivindicaciones; ello, habida cuenta de que el capitulo reivindicatorio modificado, de

fecha 24 de mayo de 2011 consta de 11 reivindicaciones, y el capitulo reivindicatorio
modificado y concedido, de fecha 16 de marzo, consta de 8 reivindicaciones, pero en
ningln caso de 13 reivindicaciones.

Asi las cosas, en tanto existe un insalvable y determinante error entre los apartes
considerativo y resolutivo de la resolucién que nos ocupa, y habida cuenta de
que dicho error demuestra que la valoracion de patentabilidad en este caso fue
conducida de manera errénea, ruego se acceda a las peticiones antes
formuladas.

2.2. EIl capitulo reivindicatorio a la postre concedido fue presentado por
fuera del término para dar contestacion al requerimiento emitido por el
Despacho al amparo del articulo 45 de la decision 486.

Por si la consideracidn expuesta en el numeral precedente no fuese suficiente para
acceder a las peticiones planteadas, debo llamar la atencién al hecho igualmente
relevante, en el sentido de que el capitulo reivindicatorio modificado, que consta de
11 reivindicaciones, radicado el 24 de mayo de 2011, fue reemplazado por otro
presentado el 16 de marzo de 2012 a través de un formulario de correcciones y
modificaciones, es decir, once (11) meses después de la contestacion al
requerimiento de articulo 45 antes referido, sin que el solicitante, al menos de
acuerdo con el sistema publico de consultas de la SIC, haya pedido prorroga
de términos alguna, ni cancelado el valor de las tasas correspondiente a
dicha solicitud de prérroga, circunstancia que, una vez mas de suyo, invalida

el capitulo reivindicatorio asi presentado, y por supuesto, el privilegio de
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arial patente otorgado ~dicho sea de paso, con llamativa celeridad- al amparo del
mismo.

2.3. Las modificaciones hechas a la solicitud modificaron su naturaleza; por
ende, el examen de fondo y la valoracion del estado de la técnica eran
aplicables a la version original, pero no a la modificada y a la postre
otorgada.

En primer lugar, se debe tener en cuenta lo expresado por el Manual Andino de
Patentes (MAP) —norma superior de aplicacién preferente a la Guia de Patentes que
viene aplicando la SIC-, cuando expresa que dentro de las funciones del examinador de
fondo' se encuentran la preclasificacion y clasificaciéon de las solicitudes, la bisqueda
de antecedentes y el requerimiento de informacién. Muy respetuosamente se estima
que dichas funciones no fueron cumplidas a cabalidad por dicho examinador, de
acuerdo con los siguientes argumentos:

a) En la resolucion que concede, dentro de la Clasificacion IPC que se hace, aparecen
los cddigos de clasificacion A61K 31/495 (que se refiere a preparaciones
medicinales que contienen ingredientes organicos activos que tienen ciclos con seis
eslabones con dos nitrégenos como Unicos heteroatomos de un ciclo) y el cédigo
A61P 35/00 (que se refiere a agentes antineoplasicos), y teniendo en cuenta lo que
define en el articulo 30 de la Decisién 486 (“Las reivindicaciones definirén la materia
que se desea proteger mediante la patente”), consideramos que, en primer lugar,
dicha clasificacibn hecha por el examinador y presente en la resolucién es
incorrecta, dado que lo reivindicado por el capitulo concedido no se refiere a

preparaciones medicinales ni mucho menos a agentes antineoplasicos;

b) en segundo lugar, consideramos que el examinador debid basar su andlisis en una
nueva busqueda en el estado de la técnica, de acuerdo con las nuevas
caracteristicas del capitulo reivindicatorio modificado; de acuerdo con el MAP%

La bisqueda tiene por objetivo establecer el “estado de la técnica” més préximo en la esfera
particular propia de la solicitud de patente de invencién que se examina y con anterioridad a la fe-
cha de su presentacién o de su prioridad validamente invocada, a efecto de poder determinar con ba-
se en éste, si la invencién es nueva e inventiva.

T MAP. Capitulo III, numeral 1.
2 MAP. Capitulo I1I. Numeral 7.1



c)

d)

Es decir, haber definido una bisqueda de antecedentes donde ya no se
involucraran preparaciones farmacéuticas ni combinaciones farmacolégicas ni
compuestos con actividades terapéuticas y/o métodos de tratamiento

asociados.

En tercer lugar, debi6 haber requerido informacion al solicitante de acuerdo con los
hallazgos de una nueva blisqueda de antecedentes.

En el mismo sentido, se considera que el titulo bajo el cual de concedié la solicitud
(COMPUESTOS DERIVADOS DE PIRAZOLO [1,5-A] PIRIMIDINA COMO
INHIBIDORES DE QUINASA DEPENDIENTE DE CICLINA (CDK)) no corresponde
con el contenido del capitulo reivindicatorio concedido, puesto que dicha actividad
farmacolégica no es una caracteristica que se mencione para los compuestos
mencionados en las reivindicaciones concedidas.

2.4. Existen documentos relevantes en el estado de la técnica que fueron
ignorados por el examinador de fondo.

En primer lugar, al hacer busqueda en bases de datos de patentes, utilizando como
palabras claves “pyrazolo®, “pyrimidine*” y “1,5-a”; y restringiendo dicha busqueda
con el cédigo CIP CO7D 487/04 (que se refiere a Compuestos heterociclicos que
contienen atomos de nitrégeno como Unicos heteroatomos del ciclo en el sistema
condensado, no previstos por los grupos CO7D 451/00-CO7D 477/00,
especificamente a Sistemas condensados en orto) que es el cddigo CIP que cita el
examinador y que corresponde a una clasificacion adecuada de la solicitud, se
obtienen los siguientes documentos, que deberian ser tenidos en cuenta por el
examinador para su analisis, en especial a lo que se refiere al nivel inventivo del
capitulo reivindicatorio modificado:
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Publicacién Titulo

US2003134862 (A1) Compounds

WO03053976 (A1) PIPAZOLO [1,5-a] PYRIMIDINE DERIVATIV...
DE10223917 (A1) New 7-amino-6-aryl-pyrazolo-(1,5-a)-p...
US2003069246 (A1) Certain alkylene diamine-substituted ...
DE10153344 (A1) Medicaments for treating €.g. epileps...
DE10112197 (A1) Medicaments for treating e.g. epileps...
US6372749 (B1) Pyrazolo[1,5-a]pyrimidine derivatives

UsS6476038 (B1) Amino substituted pyrazolo[1,5,-a}-1,...
FR2784380 (A1) New 7-oxy or 7-thio-substituted triaz...
US5985882 (A) Pyrazolo[1,5-a]pyrimidine derivatives
JP10101671 (A) NITROGEN MONOXIDE SYNTHASE INHIBITOR
US5843951 (A) Analgesic composition of pyrazolo(1,5...
JP10218881 (A) NEW PYRROLOPYRAZOLOPYRIMIDINE DERIVATIVE
US5707997 (A) Pyrazolo[1,5-a]pyrimidine derivative

USS5538977 (A) 3-Substituted-7-[3-(imidazol-1-yl)phe...
Publicacién Titulo

EP0628559 (A1) Pyrimidine compounds and their use as...
KR100191774 (B1) PYRAZOLO(1,5-ALPHA)PYRIMIDINE DERIVAT...
DE4333705 (A1) Aryimethyl-substituted pyrazolo-azine...
EP0562236 (A1) Process for the synthesis of 5- not (...
US5247086 (A) Process for the synthesis of 5-[(subs...
US5169850 (A) N-(dialkylamino)methylene)-substitute. ..
DE4029324 (A1) HAIR DYES

F189487 (B) Process for the preparation of therap...
US5126340 (A) 4-[(substituted)alkylcarbonyl}-4,5-di...

US5059691 (A) N-((dialkylamino)methylene)-substitut...
WO8906535 (A1) 2-0X0-1-SUBSTITUTED PYRAZOLO[1,5-a]PY...
US4963553 (A) 4-[(substituted) alkylcarbonyl]-4,5-d...

US4870072 (A) 2-oxo-1-substituted pyrazolo[1,5-Alpy...
US4859676 (A) 2-Oxo0-1-sulfonyl pyrazolo(1,5-a) pyri...
HU203103 (B) PROCESS FOR PRODUCING PYRAZOLO(1,5-A)...




Taide e‘ﬁ’ublicacién Titulo
HUT47276 (A) PROCESS FOR PRODUCING PYRAZOLO/1,5-A/...
1L82356 (A) 2-SUBSTITUTED PYRAZOLO(1,5-A)PYRIMIDI...
US4626538 (A) [7-(3-disubstituted amino)phenyl]pyra...
US4576943 (A) Pyrazolo[1,5-alpyrimidines
JP60100581 (A) PYRAZOLO(1,5-A)PYRIMIDINE DERIVATIVE,...
GB2117764 (A) Substituted ethenyl derivatives of 1H...
SU1366060 (A3) METHOD OF OBTAINING SUBSTITUTED 1H-PY...
IE830563 (L) 1H-PYRAZOLO GBP 1,5-a! PYRIMIDINES
GB2116971 (A) 1H-pyrazolo [1,5-a] pyrimidines
HU182153 (B) PROCESS FOR PREPARING SUBSTITUTED PYR...
IE801395 (L) SUBSTITUTED PYRAZOLO (1, 5-a) PYRIMID...
SU833973 (A1) METHOD OF PRODUCING 3H-PYRAZOLO/1,5-C...
US4178449 (A) Pyrazolo[1,5-a]pyrimidines and imidaz...
US4093617 (A) 3,5,7-Trisubstituted pyrazolo{8 1,5-a...
GB1412017 (A) PYRAZOLO 1,5A PYRIMIDINES
IE36629 (B1) PYRAZOLO-PYRIMIDINES USEFUL AS ZANTHI...
GB1333311 (A) N-BRIDGED BICYCLIC HETEROAROMATIC COM...
DE2131790 (A1) Pyrazolo(1,5-c)pyrimidine derivs - wi...
GB1011048 (A) Pyrazolopyrimidine derivative and the...
GB835918 (A) Manufacture of alkylated pyrazolopyri...

Dentro de estos documentos, son de especial atencion los compuestos revelados por
las siguientes patentes:

Patente americana US 2003069246 publicada el 10 de abril de 2003, revela
compuestos del tipo:

RS

R6—N

La patente alemana DE 10112197 publicada el 19 de septiembre de 2002, revela
compuestos del tipo:




La patente americana US 6476038 publicada el 05 de noviembre de 2002, revela
compuestos del tipo:

La patente francesa FR 2784380 publicada el 14 de abril de 2000, revela compuestos
del tipo:
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La patente japonesa JP 10101671 publicada el 21 de abril de 1998, revela compuestos
del tipo:

NH) n—Q—A-—R2

N—N
|

R1 NJ\AM
R4

La patente americana US 55707997 publicada el 13 de enero de 1998, revela
compuestos del tipo:

La patente japonesa JP 60100581 publicada el 04 de junio de 1985, revela compuestos
del tipo:



La patente britanica GB 1412017 publicada el 29 de octubre de 1975, revela
compuestos del tipo:

SNGPENGA

ﬂ\r "\n/ W
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1

La patente britdnica GB 1011048 publicada el 24 de noviembre de 1965, revela
compuestos del tipo:

CHy
—CHy

Todos estos documento, revelan compuestos sustituidos de pirazolo [1-5-a
irimidina, con una sustitucién en la posicién resaltada, que coincide con la

. . . . . e e
misma clase de sustitucién y en la misma posicién que los compuestos Otar

reivindicados por la solicitud concedida, con lo que junto a los conocimientos que
cualquier persona versada en asuntos de sintesis quimica debe conocer, pueden
resultar un antecedente relevante y una clara guia, para realizar sustituciones del

mismo tipo sobre un nicleo de pirazolo [1-5-a) pirimidina, que no poseen de esta

manera nivel inventivo alguno.
10



A\
b
(A

) @
NaRT .,_.,f;thUEBAs

Ruego que se tengan como tales las siguientes, sin perjuicio de aquellas que el
Despacho considere oficiosamente, las siguientes:

» Los documentos de patente citados en el numeral 2.4.

IV.  NOTIFICACIONES

El suscrito recibira notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta ciudad.
Lafrancol S.A., las recibira en sus oficinas localizadas en la Carrera 1 N° 46-84 de Cali.

Sefior Superintendente,
o —

L]
) »

JOSE LUIS REYES VILLAMIZAR

C.C. No. 79.152.473 (Usamén) C g
T.P. No. 44655 del C. S. J.

11
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o Offenlegungsschrift

BUNDESREPUBLIK @ Int.CL":
DEUTSCHLAND C 07D 487/04
DE 10112197 A1 COTD51304
<
. ~
@ Aktenzeichen: 10112 197.0 e )}
@ Anmeldetag: 14. 3.2001 -
DEUTSCHES Offenlegungstag: 19. 9.2002 ‘:
PATENT- UND -
o
MARKENAMT -
Lu
(o]
@ Anmelder: Fiir die Beurteilung der Patentféhigkeit in Betracht

zu ziehende Druckschriften:
DE 3226516 A1

Griinenthal GmbH, 62078 Aachen, DE

@ Erfinder: DE 2701853 A1
Gerlach, Matthias, Dr. Dipl.-Chem., 63636 Brachttal, DE 1938674A1
. - CH 482697
DE; Maul, Corinna, Dr. Dipl.-Chem., 52066 Aachen, EP 08 36 606 B1
DE; Jagusch, Utz-Peter, Dipl.-Ing., 52066 Aachen, EP 06 18 208 A1
DE HCAPLUS:
1974:047938;
1988:562901;
1972:059508;

LEESON,Paul D.,IVERSEN,Leslie,L.: The Glycine
Site on the NMDA Receptor: Structure-Activity
Relationships and Therapeutic Potential. In:
Journal of Medicinal Chemistry, 1994,Vol.37,
No. 24,5.4053-4067;

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
@ Substituierte Pyrazolo- und Thiazolopyrimidine

DE 10112197 A1

Die vorliegende Erfindung betrifft substituierte Pyrazo-
lo- und Thiazolopyrimidine der allgemeinen Struktur (1A},
{IB) und Il}

R' R? R1 Rz
NN b N
o / N P ~g¢ . N B ~g?
= N R® \ N 5
R® L R® |
IA IB

Il

Verfahren zu ihrer Herstellung, sie enthaltende Substanz-
biblictheken, Arzneimittel, die diese Verbindungen ent-
halten, die Verwendung dieser Verbindungen zur Herstel-
fung von Arzneimitteln zur Behandlung von Schmerz, Epi-
lepsie, Schizophrenie, neurodegenerativen Erkrankun-
gen, insbesondere Morbus Alzheimer, Morbus Hunting-
ton und Morbus Parkinson, von cerebralen Ischimien und
Infarkten, von Psychosen bedingt durch erhéhten Amino-

saurespiegel, Hirnddemen, Unterversorgungszustinden
des zentralen Nervensystems, insbesondere bei Hypo-
xien und Anoxien, von AlDs-Demens, von Encephalomy-
elitis, des Tourette-Syndroms, der perinatalen Asphyxie
und/oder bei Tinnitus, sowie diese Verbindungen enthal-
tende pharmazeutische Zusammensetzungen.

BUNDESDRUCKERE! 07.02 102 380/529/1 1"
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DE 10112197 A1

Beschreibung

[0001] Die vorliegende Anmeldung betrifft substituierte Pyrazolo- und Thiazolopyrimidine, Verfahren zu ihrer Her-
stellung, sie enthaltende Substanzbibliotheken, Arzneimittel, die diese Verbindungen enthalten, die Verwendung dieser
Verbindungen zur Herstellung von Arzneimitteln zur Behandlung und/oder Prophylaxe von Schmerz, Epilepsie, Schi-
zophrenie, neurodegenerativen Erkrankungen, insbesondere Morbus Alzheimer, Morbus Huntington und Morbus Par-
kinson, von cerebralen Ischimien und Infarkten, von Psychosen, bedingt durch erhéhten Aminosiurespiegel, Himndde-
men, Unterversorgungszustinden des zeniralen Nervensystems, insbesondere bei Hypoxien und Anoxien, von AIDS-
Demenz, von Encephalomyelitis, des Tourette-Syndroms, der perinatalen Asphyxie und/oder bei Tinnitus, sowie diese
Verbindungen enthaltende, pharmazeutische Zusammensetzungen.

[0002] Die Behandlung chronischer und nicht-chronischer Schmerzzustinde hat in der Medizin eine grofBe Bedeutung.
Es besteht ein weltweiter Bedarf an gut wirksamen Therapien fiir cine patientengerechte und zielorientierte Behandlung
chronischer und nicht-chronischer Schmerzzustinde, wobei hierunter die erfolgreiche und zufricdenstellende Schmerz-
behandlung fiir den Patienten zu verstehen ist.

[0003] Klassische Opioide, wie Morphin, sind bei der Therapie starker bis stirkster Schmerzen gut wirksam. Thr Ein-
satz wird jedoch durch die bekannten Nebenwirkungen, wie z. B. Atemdepression, Erbrechen, Sedierung, Obstipation
und Toleranzentwicklung, limitiert. AuBerdem sind sie bei neuropathischen oder inzidentiellen Schmerzen, unter denen
insbesondere Tumorpatienten leiden, weniger wirksam.

[0004] Opioide entfalten ihre analgetische Wirkung durch Bindung an zellmebranstéindige Rezeptoren, die zu der Fa-
milie der so genannten G-Proteingekoppelten Rezeptoren gehdren. Neben diesen gibt es weitere Rezeptoren sowie Io-
nenkanile, die wesentlich an dem System der Schmerzentstehung und der Schmerzweilerleilung beteiligt sind, beispiels-
weise der N-Methyl-D- Aspartat-Tonenkanal (NMDA-Tonenkanal), iiber den ein wesentlicher Teil der Kommunikation
von Synapsen ablduft und durch den der Calcium-Ionenaustausch zwischen einer neuronalen Zelle und ihrer Umgebung
gestevert wird (s. z. B. P. D. Leeson, L. L. Iversen,"J. Med. Chem.", 37 (1994) 4053-4067).

[0005] Wichtige Erkenntnisse iiber dic physiologische Bedeutung von ionenkanalselektiven Substanzen sind durch die
Entwicklung der "patchclamp”-Technik crméglicht worden, mit deren Hilfe sich die Wirkung von NMDA-Antagonisten
(d. h. Antagonisten des NMDA-Ionenkanals) auf den Calciumhaushalt im Zellinneren nachweisen 1Bt

{0006] Im nichtaktivierten Zustand sind die NMDA-Ionenkanile jeweils durch einzelne Magnesiumionen verschlos-
sen, die sich im Inneren des Kanals befinden und diesen aufgrund ihrer GroBe nicht passieren konnen. Im aktivierten Zu-
stand konnen die kleineren Calcium- und Natriumionen den Kanal passieren. Die (+)-MK801-Bindungsstelle des
NMDA-Ionenkanals (ionotroper NMDA-Rezeptor) befindet sich ebenfalls im Inneren dieses Membranproteins. Sub-
stanzen mit NMDA-antagonistischer Wirkung, wie Phencyclidin (PCP), Ketamin oder MK801, besetzen diese Bin-
dungsstelle (sogenannte “Channelblocker") und verschlieBen daher den betreffenden NMDA-Ionenkanal.

[0007] Der vorliegenden Erfindung liegt als eine Aufgabe zugrunde, analgetisch wirksame Verbindungen zur Verfii-
gung zu stellen, die sich zur Schmerztherapie — ggf. auch zur Therapie chronischer und neuropathischer Schmerzen ~
eignen. Dariiber hinaus sollten diese Substanzen méglichst keine der Nebenwirkungen, die iiblicherweise bei der An-
wendung von Opioiden, wie Morphin, auftreten, wie z. B. Ubelkeit, Erbrechen, Abhiingigkeit, Atemdepression oder Ob-
stipation, hervorrufen,

[0008] Diese Aufgabe wird durch dic Verbindungen der allgemeinen Struktur (IA), (IB) bzw. (1) geldst, die analge-
tisch wirksam sind und an die MK801-Bindungsstelle des NMDA-Rezeptors binden. Bei den erfindungsgemiBen Ver-

bindungen handelt es sich um substituierte Pyrazolo- und Thiazolopyrimidine der allgemeinen Struktur (1A), (IB) bzw.
:

\2
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R' und R? unabhiingig voneinander H, O-R’, S-RY, C;_15-Alkyl, C3_¢-Cycloalkyl, -CH,—C;5_g-Cycloalkyl, Aryl, -(C;_¢-
AlkyD)-Aryl, Heterocyclyl oder -(C)_¢-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R' und R H ist und der andere Rest von R! und R nicht H ist oder fiir den Fall, daB einer der Reste
R" und R? Aryl bedeutet, der andere Rest von R und R? H oder C\_12-Alkyl bedeutet,

R3undR*H, Ciaz-Alkyl, C; g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(Cy_¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R* und R* H ist, oder

einer der Reste R' und R? zusammen mit einem der Reste R3 und R¢ W bildet, wobei W o~(CHy) B mitn =3, 4, 5 oder
6, o-CH=CH-CH,-', a'-CHp-CH=CH-P', o-CH=CH-CH,-CH,-f', o-CHy-CH=CH-CH,-', a"-CH,-CH,-CH=CH-f,

H,
[0

AN

H;

o'-0-(CHy)-B' mit m =2, 3, 4 oder 5,

ar

/X
al
AN "
H, . mit X = CH,, O oder
B, o

B p
S, i : oder

bedeutet, das mit o' gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der allgemei-
nen Struktur (TA), (IB) oder (II) verbunden ist und das mit ' gekennzeichnete Ende von W mit dem mit B gekennzeich-
neten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest von R! und RZH
oder Cy_1,-Alkyl ist und der andere Rest von R® und R* H oder Cy_;,-Alkyl ist;

R’ Cy12-Alkyl, C3_g-Cycloalkyl, -CHy-C3_g-Cycloalkyl, Aryl, «(Cy_¢-Alkyl)-Aryl, Heterocyclyl, -(Cy_g-Alkyl)-Hetero-
cyclyl oder C(=O)R!! bedeutet;

R® H, Cy_g-Alkyl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR'2, NR*R!, OR'S, S(O),R'® mit p = 0, 1 oder 2, -
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C(=O)RY oder -N=N-Aryl bedeutet;

R"H, Cyg-Alkyl, Aryl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR'2, NRI3R!, ORIS, S(O)R™ mit q =0, 1 oder 2
oder C(=O)R? bedeutet,

R¥H, Cy-g-Alkyl oder Aryl bedeutet,

oder

die Reste R” und R® zusammen Y bilden, wobei Y ¥-CRY=CR?-CR¥=CR¥-§ bedeutet und das mit Y gekennzeichnete
Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das mit §' gekenn-
zeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (II) verbunden ist;

R’ und R unabhingig voneinander C;_g-Alkyl, Cs g-Cycloalkyl, -CH,-C3_¢-Cycloalkyl, Aryl oder -(C)_g-Alkyl)-Aryl
bedeuten;

R! C,_g-Alkylkyl, C;_g-Cycloalkyl, -CH,-C3_¢-Cycloalkyl, Aryl oder OR? bedeutet:

R12 Ci-6-Alkyl oder -CH,-Aryl bedeutet;

R und R* gleiches oder verschicdenes C,_¢-Alky! sind oder gemeinsam fiir -(CHp)y- mit h = 4 oder 5 stchen;

RY und R* unabhangig voneinander H, C;_g-Alkyl, Cs3-g-Cycloalkyl, -CH,-C3_¢-Cycloalkyl, Ary! oder -(C,_¢-Alkyl)-
Ar‘yl bedeuten;

RY H, C_g-Alkyl, C_¢-Cycloalkyl, -CHy-Cs_g-Cycloalkyl, Aryl, -(Ci-g-Alkyl)-Aryl, NH;, NHR 2, NRBR! oder OR%
bedeutet;

R'® und R' unabhingig voneinander H, C;_g-Alkyl, C3.g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(Cy_g-Alkyl)-
Argl bedeuten;

R¥H, C)_s-Alkyl, Cs_¢-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(Cy_¢-Alkyl)-Aryl oder OR? bedeutet;

R, R R und R” unabhingig voneinander H, Fluor, Chlor, Brom, Tod oder OR?® bedeuten;

R, R%, R? upd R%® unabhingig voneinander H oder Cy_¢-Alkyl bedeuten, wobei R% nicht H bedeutet, wenn zugleich
R! Aryl und R? Alkyl bedeuten.

[0009] Die erfindungsgemiiBen Verbindungen der aligemeinen Struktur (IA), (IB) oder (IT) sowie ihre pharmazeutisch
annchmbaren Salze kénnen in Form ihres Racemats, in Form der reinen Enantiomeren oder in Form von Mischungen der
Enantiomeren oder Diastereomeren in cinem belichigen Mischungsverhiltnis vorliegen. Dic erfindungsgemiBen Verbin-
dungen, insbesondere die erfindungsgem#Ben Pyrazolopyrimidine (T), kénnen in den tautomeren Formen, im Falle von
(D) in den Formen (TA) und (IB) vorliegen, wobei die ggf. bevorzugte, tautomere Form von Verbindung zu Verbindung
und z. B. in Abhéngigkeit vom Aggregatzustand oder vom gewihlten Losungsmittel variieren kann,

[0010] Folgende Verbindungen der allgemeinen Struktur (IA), (IB) oder (II) sind im Stand der Technik bereits bekannt,
ohne daB deren Verwendung in einem Arzneimittel oder zur Herstellung eines Arzneimittels zur Therapie und/oder Pro-
phylaxe von Schmerz, Epilepsie, Schizophrenie, neurodegenerativen Erkrankungen, insbesondere Morbus Alzheimer,
Morbus Huntington und Morbus Parkinson, cerebralen Ischimien und Infarkten, Psychosen, bedingt durch erhohten
Aminosiurespiegel, Hirnddemen, Unterversorgungszustinden des zentralen Nervensystems, insbesondere bei Hypoxien
und Anoxien, der AIDS-Demenz, der Encephalomyelitis, des Tourette-Syndroms, der perinatalen Asphyxie und bei Tin-
nitus beschrieben wird:

4,5,6,7-Tetrahydro-2-methyl-5,7-diphenyl-pyrazolof1,5-a]pyrimidin, 4,5,6,7-Tetrahydro-2,5-dimethyl-7-phenyl-pyra-
zolo[1,5-a]pyrimidin, 4,5,6,7-Tetrahydro-5,7-dimethyl-3—pheny1-pyrazolo[1,S-a]pyrimidin, 4,5,6,7-Tetrahydro-2,5,7-
trimethyl-pyrazolo[1,5-a]pyrimidin, 4.5,6,7-Tetrahydro-5,7-dimethyl-2-phenyl-pyrazolo[ 1,5-a]pyrimidin (B. Koren et
al., Tetrahedron (1976) 32, 493-497);
4,5,6,7-Tetrahydro-2—methyl—5,7—di-n-propyl~pyrazolo[1,5-a]pyrimidin-3-carbonim'l,4,5,6,7-Tetrahydro-5-methy1—7-[3-
(trifluormethyl)-phenyllpyrazolo[ 1,5-a)pyrimidin-3-carbonitril, 7- [4-(Chlor)-phenyl]-4,5,6,7-tetrahydro-5-methyl-pyra-
zolo[1,5-a]pyrimidin-3-carbonitril, 7-[3~(Chlor)-phenyl]-4,5,6,7-tetrahydro-5-methyl-pyrazolo{1,5-aJpyrimidin-3-car-
bonitril (EP 0264 773 A1);

3,4-Dihydro-2-(4-nitrophenyl)-4-phenyl-2H-pyrimido[2,1-b]benzothiazol, 3,4-Dihydro-4-(4-methylphenyl)-2-(4-nitro-
phenyl)-2H-pyrimido[2,1-b]benzothiazol (M, A. Abdel-Rahman et al., "CA" (1995) 796768 [Rev. Roum. Chim. (1995)
42, 165-172)).

[0011] Diese Verbindungen sind daher insoweit ebenfalls Gegenstand der vorliegenden Erfindung, als erfindungsge-
miBe Verfahren zu ihrer Herstellung, sie enthaltende Substanzbibliotheken bzw. Arzneimittel sowie ihre Verwendung
zur Herstellung von Medikamenten zur Behandlung und/oder Prophylaxe von Schmerz, Epilepsie, Schizophrenie, neu-
rodegenerativen Erkrankungen, insbesondere Morbus Alzhcimer, Morbus Huntington und Morbus Parkinson, cerebralen
Ischémien und Infarkten, Psychosen bedingt durch erhthten Aminosiurespicgel, Hirnddemen, Unterversorgungszustin-
den des zentralen Nervensystems, insbesondere bei Hypoxien und Anoxien, der AIDS-Demenz, der Encephalomyelitis,
des Tourette-Syndroms, der perinatalen Asphyxie und bei Tinnitus betroffen sind.

[0012] Die Begriffe "Alkyl", "Cio12-Alkyl", "Cy_g-Alkyl" bzw. "Ci-¢-Alkyl" umfassen im Sinne dieser Erfindung acy-
clische, gesittigte oder ungesittigte Kohlenwasserstoffreste, die verzweigt oder geradkettig sowie unsubstituiert oder
einfach substituiert oder mehrfach gleich oder verschieden substituiert sein konnen, mit (wie im Fall von C;_j>-Alkyl) 1
bis12(d. h. 1,2,3,4,5,6,7, 8,9, 10, 11 oder 12), mit (wie im Fall von Cio12-Alkyl) 1bis8(d. h. 1,2,3,4, 5, 6,7 oder 8)
bzw. mit (wie im Fall von C;_-Alkyl) 1bis 6 (d. h. 1,2, 3, 4, 5 oder 6) C-Atomen, d. h. Cy_1>-Alkanyle, Cy_g-Alkanyle
bzw. Ci_¢-Alkanyle, C,_ )5-Alkenyle, C,-s-Alkenyle bzw. C, 4-Alkenyle und Ca12-Alkinyle, C,_g-Alkinyle bzw. C,_¢-
Alkinyle. Dabei weisen "Alkenyle" mindestens eine C-C-Doppelbindung und "Alkinyle" mindestens eine C-C-Dreifach-
bindung auf. Vorteilhaft ist Alkyl aus der Gruppe ausgewihlt, die Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl,
sek.-Butyl, tert.-Butyl, n-Pentyl, iso-Pentyl, neo-Pentyl, n-Hexyl, 2-Hexyl, n-Heptyl, n-Octyl, n-Nonyl, n-Decyl, n-Do-
decyl; Ethenyl (Vinyl), Ethinyl, Propenyl (-CH,CH=CH,, -CH=CH-CHs, -C(=CH,)-CHjy), Propinyl (-CH,-C=CH, -
C=C-CHj), Butenyl, Butinyl, Pentenyl, Pentinyl, Hexenyl, Hexinyl, Octenyl und Octinyl umfaBt.

{0013] "Cs g-Cycloalkyl" (bzw. "Cycloalkyl") bedeutet im Sinne dieser Erfindung einen cyclischen, gesittigten oder
ungesittigten Kohlenwasserstoff-Rest mit 3,4, 5, 6, 7 oder 8 C-Atomen, wobei der Rest unsubstituiert oder einfach sub-
stituiert oder mehrfach gleich oder verschieden substituiert und ggf. benzokondensiert sein kann. Beispielhaft steht Cy-
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cloalky! fiir Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl, Cycloheptyl, Cyclooctyl, Cyclopentenyl, Cyclohexenyl,
Cycloheptenyl und Cyclooctenyl. Fiir die Zwecke der vorliegenden Erfindung besonders bevorzugt sind Cyclopropyl,
Cyclopropyl-2-carbonsiure, Cyclopropyl-2-carbonsiureethylester und Cyclohexyl.

{0014] Unter dem Ausdruck "Aryl" ist fiir die Zwecke der vorliegenden Erfindung ein Rest zu verstehen, der aus der
Gruppe, die Phenyl, Naphthyl, Anthracenyl und Biphenyl umfa8t, ausgewdhlt ist und unsubstituiert oder einfach oder
mehrfach gleich oder verschieden substituiert ist. Die Aryl-Reste kénnen auch mit weiteren gesittigten, (partiell) unge-
séttigten oder aromatischen Ringsystemen kondensiert sein. Jeder Aryl-Rest kann unsubstituiert oder einfach oder mehr-
fach substituiert vorliegen, wobei die Aryl-Substituenten gleich oder verschieden und in jeder beliebigen Position des
Aryls sein kdnnen. Vorteilhafterweise steht Aryl fiir Aryl', was Aryl', Aryl® und Aryl® umfaBt. Dabei steht Ary!! fiir:

—_R¥®
\87 65/\R31

und R3 unabhingig voneinander H, C; ¢-Alkyl, C;_¢-Cycloalkyl, -(Cy6-Alkyl)-Cy_g-Cycloalkyl, Aryl, -(C;_¢-Alkyl)-
Aryl, Heterocyclyl, -(Cy_¢-Alkyl)-Heterocyclyl, F, Cl, Br, I, -CN, -NC, -OR*2, -SR*, -NO, -NO,, NH,, NHR*, NR*SR,
-N-OH, -N-OC,_¢-Alkyl, -NHNH,, -N=N-Aryl, -(C=0)R?¥,

/O

CH ))
S
mitd =1, 2 oder 3, oder -(C=8)R* bedeuten;
R*? und R* unabhingig voneinander H, -C\_s-Alkyl, -C3_¢-Cycloalkyl, -(C16-AlkyD)-C3_¢-Cycloalkyl, -Aryl, (Cy_g-Al-
kyl)-Aryl, -Heterocyclyl, -(Ci_¢-Alkyl)-Heterocyclyl, (C=0)R*®, - [(CH,),-Ol,-H oder - [(CH2)w-01,-C1_¢-Alkyl mit w =
1,2,30derdundz = 1,2, 3, 4 oder 5 bedeuten;
R Ci6-Alkyl, -CHy-Aryl oder -(C=0)O-tert.-Butyl bedeutet;
R und R% unabhingig voneinander C,_¢-Alkyl bedeuten oder gemeinsam fiir -(CHy)g- mit g = 4 oder 5 stehen;
R¥H, -C,¢-Alkyl, -C3 3-Cycloalkyl, -(C,_¢-Alkyl)-C3_g-Cycloalkyl, -Aryl, -(Ci_s-AlkyD)-Aryl, -Heterocyclyl, -(C;_¢-
Alkyl)-Heterocyclyl, -OR*, -NH,, -NHR*, -NR¥R? bedeutet;
R*™H, -Cy_¢-Alkyl, -C3_g-Cycloalkyl, (C,_¢-Alkyl)-Cs_g-Cycloalkyl, -Aryl, -(Cy.¢-Alkyl)-Aryl bedeutet; und
R¥ H, Ci¢-Alkyl, -C3 g-Cycloalkyl, -(Ci-6-Alky])-Cs g-Cycloalkyl, -Aryl, -(Ci_¢-Alkyl)-Aryl, -Heterocyclyl oder -
(Cy_s-Alkyl)-Heterocyclyl bedeutet.
[0015] Besonders bevorzugte Aryl-Reste sind fiir die Zwecke der Erfindung Phenyl, 3-Fluor-phenyl, 3-Brom-phenyl,
4-Brom-phenyl, 4-Chlor-phenyl, 4-Fluor-phenyl, 3-Methyl-phenyl, 4-Methyl-phenyl, 4-Hydroxy-phenyl, 4-Methoxy-
phenyl, 2,4-Dimethyl-phenyl, 3,4-Dimethoxy-phenyl, 2,3,4-Trimethoxyphenyl, 2-Naphthyl, 4-Trifluorphenyl, 4-Phe-
noxy-phenyl, 2-Hydroxy-3-methoxy-phenyl, 4-Hydroxy-3-methoxy-pheny! und 3-Carboxy-2-hydroxy-phenyl,
[0016] Der Ausdruck "Heterocyclyl" steht fiir einen monocyclischen oder polycyclischen, organischen Rest, in dem
mindestens ein Cyclus-1-Heteroatom oder 2, 3, 4 oder 5 gleiche oder verschiedene Heteroatome enthilt, das/die aus der
Gruppe, die N, O und $ enthilt, ausgewihlt ist/sind, wobei der Rest gesitligt oder ungeséttigt ist und unsubstituiert oder
einfach substituiert oder mehrfach gleich oder verschieden substituiert ist. Beispiele fiir Heterocyclyl-Reste im Sinne
dieser Erfindung sind monocyclische fiinf-, sechs- oder siebengliedrige, organische Reste mit 1 Heteroatom oder 2,3,4
oder 5 gleichen oder verschiedenen Heteroatomen, bei dem/denen es sich um Stickstoff, Sauerstoff und/oder Schwefel
handelt, und deren benzokondensierte Analoga. Eine Untergruppe der Heterocyclyl-Reste bilden die "Heteroaryl"-Reste,
bei denen es sich um solche Heterocyclyle handelt, in denen der mindestens eine Cyclus, der das/die Heteroatom/e ent-
hilt, heteroaromatisch ist. Jeder Heteroaryl-Rest kann unsubstituiert oder einfach substituiert oder mehrfach gleich oder
verschieden substituiert vorliegen. Beispiele fiir Heterocyclyl-Reste im Sinne der vorliegenden Erfindung sind Pyrroli-
dinyl, Tetrahydrofuryl, Piperidinyl, Piperazinyl und insbesondere Morpholinyl. Beispiele fiir Heterocyclyle, die zugleich
Heteroaryl-Reste darstellen, sind Pyrrolyl, Pyrazolyl, Imidazolyl, Pyridazinyl, Pyrimidinyl, Pyrazinyl und insbesondere
Furanyl, Thienyl und Pyridiny] sowie deren benzokondensierte Analoga. Alle diese Reste kénnen jeweils unsubstituiert
oder einfach oder mehrfach gleich oder verschieden substituiert vorliegen.
[0017] Die Ausdriicke "(Cy_6-Alkyl)}-C; g-Cycloalkyl", *(Ci_¢-Alkyl)-Heterocyclyl" und "(Ci-6-Alkyl)-Aryl" bedeu-
ten fiir die Zwecke der vorliegenden Erfindung, daB der Cycloalkyl-, Heterocyclyl- bzw. Aryl-Rest iiber eine C;_g-Alkyl-

und Aryl® fir . wobei R® R

S

10

15

20

25

30

35

40

45

50

60

65



10

15

20

25

30

35

45

50

55

65

DE 10112197 A1

Gruppe an die mit ihm substituierte Verbindung gebunden ist. Entsprechendes gilt fiir den Ausdruck "CHy-C;_g-Cyclo-
alkyl".

(0018] Im Zusammenhang mit "Alkyl", "Alkanyl", "Alkenyl", "Alkinyl" und "Cycloalkyl" versteht man unter dem Be-
griff "substituiert” im Sinne dieser Erfindung die Substitution eines Wasserstoffatoms durch beispielsweise F, Cl, Br, I, -
CN, -NC, NH,, NH-Alkyl, NH-Aryl, NH-Alkyl-Aryl, NH-Heterocyclyl, NH-Alkyl-OH, N(Alkyl),, N(Alkyl-Aryl),,
N(Heterocyclyl), N(Alkyl-OH),, NO, NO,, SH, S-Alkyl, S-Aryl, S-Alkyl-Aryl, S-Heterocyclyl, $-Alkyl-OH, S-Alkyl-
SH, OH, O-Alkyl, O-Aryl, O-Alkyl-Aryl, O-Heterocyclyl, 0-Alkyl-OH, CHO, C(=0)C;_¢-Alkyl, C(=8)Cy_¢-Alkyl,
C(=0)Aryl, C(=8)Aryl, C(=0)C;.6-Alkyl-Aryl, C(=8)Cy_¢-Alkyl-Aryl, C(=0)-Heterocyclyl, C(=8)-Heterocyclyl,
CO:H, COx-Alkyl, COrAlkyl-Aryl, C(=O)NH,, C(=O)NH-Alkyl, C(=O)NHAryl, C(=O)NH-Heterocyclyl,
C(=O)N(Alkyl),, C(=0)N(Alkyl-Aryl),, C(=0)N(Heterocyclyl);, SO-Alkyl, SO,-Alkyl, SO,-Alkyl-Aryl, SONH,,
SO;H, 803-Alkyl, Cycloalkyl, Aryl oder Heterocyclyl, wobei unter mehrfach substituierten Resten solche Reste zu ver-
stehen sind, die entweder an verschiedenen oder an gleichen Atomen mehrfach, z. B. zwei- oder dreifach, substituiert
sind, beispiclsweise dreifach am gleichen C-Atom, wie im Falle von CFE; oder -CH,CF; oder an verschiedencen Stellen,
wie im Falle von -CH(OH)-CH=CC1-CH,Cl. Die Mehrfachsubstitution kann mit dem gleichen oder mit verschiedenen
Substituenten erfolgen. Besonders bevorzugt fiir die Zwecke der vorliegenden Erfindung sind CF; und CH,-CH,-OH als
substituiertes Alkyl sowie Cyclopropyl-2-carbonsiure und Cyclopropyl-2-carbonsiureethylester als substituiertes Cy-
cloalkyl.

{00191 In Bezug auf “Aryl", "Heterocyclyl" sowie "Heteroaryl” versteht man im Sinne dieser Erfindung unter "einfach
substituiert” oder "mehrfach substituiert” die ein- oder mehrfache, z. B. zwei-, drei- oder vierfache, Substitution eines
oder mehrerer Wasserstoffatome des Ringsystems durch einen geeigneten Substituenten. Soweit die Bedeutung dieser
geeigneten Substituenten im Zusammenhang mil "Aryl", "Heterocyclyl” oder "Heteroaryl" nicht an anderer Stelle der
Beschreibung oder in den Anspriichen definiert ist, sind geeignete Substituenten ¥, Cl, Br, I, -CN, -NC, NH,, NH-Alkyl,
NH-Aryl, NH-Alkyl-Aryl, NH-Heterocyclyl, NH-Alkyl-OH, N(Alkyl),, N(Alkyl-Aryl),, N(Heterocyclyl),, N(Alkyl-
OH),, NO, NO,, $H, $-Alkyl, S-Cycloalkyl, $-Aryl, S-Alkyl-Aryl, S-Heterocyclyl, $-Alkyt-OH, S-Alkyl-SH, OH, O-
Alkyl, O-Cycloalkyl, O-Aryl, O-Alkyl-Aryl, O-Heterocyclyl, O-Alkyl-OH, CHO, C(=0)Cy-Alkyl, C(=8)C)_¢-Alkyl,
C(=0)Aryl, C(=8)Aryl, C(=0)-Cy-¢-Alkyl-Aryl, C(=8)Cy6-Alkyl-Aryl, C(=0)-Heterocyclyl, C(=8)-Heterocyclyl,
COH, COrAlkyl, CO,-Alkyl-Aryl, C(=O)NH,, C(=O)NH-Alkyl, C(=O)NHAryl, C(=O)NH-Heterocyclyl,
C(=O)N(Alkyl),, C(=O)N(Alkyl-Aryl),, C(=0)N(Heterocyclyl),, S(0)-Alkyl, S$(0)-Aryl, SO,-Alkyl, SO,-Aryl,
SO,NHy, SO3H, CF;, =0, =8; Alkyl, Cycloalkyl, Aryl und/oder Heterocyclyl; an einem oder ggf, verschiedenen Atomen
(wobei ein Substituent ggf. seinerseits substituiert sein kann). Die Mehrfachsubstitution erfolgt dabei mit dem gleichen
oder mit unterschiedlichen Substituenten.

[0020] "Benzokondensiert" bedeutet fiir die Zwecke der vorliegenden Erfindung, daB ein Benzol-Ring an einen ande-
ren Cyclus ankondensiert ist.

[0021] Pharmazeutisch annehmbare Salze im Sinne dieser Erfindung sind solche Salze der erfindungsgeméBen Verbin-
dungen gemiB der allgemeinen Struktur I, die bei pharmazeutischer Verwendun g physiologisch - insbesondere bei An-
wendung am Saugetier und/oder Menschen — vertriglich sind. Solche pharmazeutisch annehmbaren Salze kénnen bei-
spielsweise mit anorganischen oder organischen Siuren oder fiir den Fall, daf die erfindungsgemifien Verbindungen
Carbonsiuren sind, mit Basen gebildet werden,

[0022] Vorzugsweise werden die pharmazeutisch annchmbaren Salze der crfindungsgeméfBen Verbindungen gemiB
der allgemeinen Struktur (TA), (B) bzw. (II) mit Salzséure, Bromwasserstoffsaure, Schwefelsiure, Phosphorséure, Me-
thansulfonséure, p-Toluolsulfonsiure, Kohlensiure, Ameisensaure, Essigsiure, Oxalsiure, Bernsteinsiure, Weinsiure,
Mandelsiure, Fumarsiure, Milchs#ure, Citronensiure, Glutaminsiure oder Asparaginsiure gebildet. Handelt es sich bei
den erfindungsgeméBen Verbindungen um Carbonsiuren, kénnen die pharmazeutisch annehmbaren Salze auch durch
Umsetzung mit Basen, wie z. B. Natriumhydrogencarbonat oder Natriumcarbonat, gebildet werden, Bei den gebildeten
Salzen handelt es sich u. a, um Hydrochloride, Hydrobromide, Phosphate, Carbonate, Hydrogencarbonate, Formiate,
Acetate, Oxalate, Succinate, Tartrate, Fumarate, Citrate und Glutaminate bzw, um Natrium-Salze. Ebenfalls bevorzugt
sind die Hydrate der erfindungsgemiBen Verbindungen, die z. B. durch Kristallisation aus wilriger Losung erhalten
werden konnen.

[0023]  Alle erfindungsgemiBen Verbindungen enthalten mindestens ein Asymmetriezentrum, namlich das mit R sub-
stituierte Kohlenstoffatom der Struktur (IA), (IB) bzw. (IT). Daher kénnen die erfindungsgeméRen Verbindungen der all-
gemeinen Struktur (IA), (IB) bzw. (II) in Form ihrer Racemate, in Form der reinen Enantiomeren und/oder Diastcreome-
ren oder in Form von Mischungen diescr Enantiomeren bzw. Diastercomeren vorlicgen, und zwar sowohl in Substanz als
auch als pharmazeutisch annehmbare Salze dieser Verbindungen. Die Mischungen kénnen in jedem beliebigen Mi-
schungsverhéltnis der Stereoisomeren vorliegen. Bevorzugt liegen die Verbindungen der allgemeinen Struktur (IA), (IB)
bzw. (II) als enantiomerenreine Verbindungen vor.

[0024] Bevorzugt sind solche Verbindungen der allgemeinen Formel (IA), (IB) bzw. (I) bzw. deren pharmazeutisch
akzeptablen Salze, worin

R!und R? unabhingig voneinander H, O-R%, $-RY, C,_¢Alkyl, Aryl' oder -(C_g-Alkyl)-Aryl', wobei die Aryl'-Substi-
tuenten R%, R ynd R3! unabhingig voneinander H, C) ¢-Alkyl, F, C, Br, I, OH, 0-Ci_6-Alkyl, O-Aryl1 oder O-CH,-
Aryll sind, bedeuten,

wobei einer der Reste R' und R H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, da3 einer der Reste
R! und R? Aryl' bedeutet, der andere Rest von R und R? H oder C;_¢-Alkyl bedeutet,

RPund R* H, unsubstituiertes oder einfach substituiertes oder mehrfach gleich oder verschieden substituiertes Methyl,
Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek - Amyl, n-Hexyl, iso-Hexyl,
sek.-Hexyl, Aryl' oder -CH,-Aryl' bedeutet, wobei mindestens einer der Reste R? und R* H ist, oder

einer der Reste R! und R% zusammen mit einem der Reste R® und R* W bildet, wobei W o-CH=CH-CH,-B', o/-CH=CH-
CHy-CHy-B', o-O-(CHy)ry-B' mit m = 2, 3, 4 oder 5,
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Hy ' Hy oder d

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit gekennzeichneten Atom der Verbindung der allgemei-
nen Struktur (IA), (IB) oder (II) verbunden ist und das mit p' gekennzeichnete Ende von W mit dem mit B gekennzeich-
neten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest von R! und R2 H
oder Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sck.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl, oder sck.-Hexyl bedeutet und der andere Rest von R® und R* H oder Methyl, Ethyl, n-Propyt, 2-Propyl,
n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl, iso-Hexyl, sek.-Hexyl bedeutet;

R5 Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl, sek.-Hexyl, Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl oder Cycloheptyl, die jeweils unsub-
stituiert oder einfach substituiert oder mehrfach gleich oder verschieden substituiert sind, Ary!' oder -(CHy)x-Aryl', wo-
beik = 1,2, 3 oder 4 ist, Heterocyclyl oder C(=0)R!* bedeutet;

RéH, Methyl, Ethgll, -CN, Fluor, Chlor, Brom, Iod, -C(=0)R" oder -N=N-Ary!" bedeutet;

R’ H, Aryl', ORY, S(O)qu, wobei q = 0, 1 oder 2, oder unsubstituiertes oder einfach substituiertes oder mehrfach
gleich oder verschieden substituiertes Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-
Amyl, iso-Amyl, sek.-Amyl, n-Hexyl, iso-Hexyl oder sek.-Hexyl bedeutet,

R® H oder Aryl' bedeutet, oder

die Reste R” und R® zusammen Y bilden, wobei Y Y-CR™=CRZ-CR?=CR?-§' bedeutet und das mit Y gekennzeichnete
Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das mit §' gekenn-
zeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist;

R® unsubstituiertes oder einfach substituiertes oder mehrfach gleich oder verschieden substituiertes Methyl, Ethyl, n-Pro-
pyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl, iso-Hexyl, sek.-Hexyl,
Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl oder Cycloheptyl bedeutet oder -[(CI)-OleHmitr=1,2,3,4,5
oder 6und s = 1, 2, 3, 4, 5 oder 6 bedeutet;

R!% Aryl' bedeutet;

R Aryl' oder OR? bedeutet;

RI7QR% bedeutet;

R'® H oder Methyl bedeutet;

R¥H, Aryl1 oder jeweils unsubstituiertes, einfach substituiertes oder mehrfach gleich oder verschieden substituiertes
Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl,
iso-Hexyl oder sek.-Hexyl bedeutet;

R?L, R, R? und R* unabhingig voneinander H, Fluor, Chlor, Brom, Jod oder OR?? bedeuten;

R% H, Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sck.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl oder sck.-Hexyl bedeutet, wobci R® nicht H bedeutet, wenn zugleich R! Aryl und R? Alkyl bedeuten;
R%*H, Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl oder sek.-Hexyl bedeutet; und

R% [, Methyl oder Ethyl bedeutet;

Heterocyclyl Furan-2-yl, Furan-3-yl, Thien-2-yl, Thien-3-yl, Pyridin-2-yl-, Pyridin-3-yl oder Pyridin-4-yl, wobei Fura-
nyl, Thienyl und Pyridinyl jeweils unsubstituiert oder einfach substituiert oder mehrfach gleich oder verschieden substi-
tuiert sind, bedeutet;

Aryl' Aryl!, Aryl? oder Aryl® bedeutet;

Aryl! fiir
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steht;

R% R ynd R unabhingig voneinander H, C;_¢-Alkyl, C3¢-Cycloalkyl, -(Ci_6-Alkyl)-C3_g-Cycloalkyl, Aryl, -(C) -
Alk;;l)-Aryl, Heterocyclyl, -(C1-Alkyl)-Heterocyclyl, F, Cl, Br, L, -CN, -NC, -OR*, -SR¥, -NO, -NO,, NH,, NHR*
NR

R, -N-OH, -N-OC/_¢-Alkyl, -NHNH,, -N=N-Aryl, -(C=O)R,
0,
/

CH )
Ny
mitd =1, 2 oder 3, oder (C=8)R* bedeuten;
R* und R** unabhingig voneinander H, -C)_¢-Alkyl, -C3.g-Cycloalkyl, ~(Cy-¢-Alkyl)-C;_g-Cycloalkyl, -Aryl, -(C;_¢-Al-
kyl)-Aryl, -Heterocyclyl, -(C;_¢-Alkyl)-Heterocyclyl, (C=0)R®, -[(CHp)y-Ol,-H oder -[(CH,),,~0],-C)_¢-Alkyl mit w =
1,2,30der4undz =1, 2,3, 4 oder 5 bedeuten;
R Cy_g-Alkyl, -CHy-Aryl oder -(C=0)O-tert.-Butyl bedeutet;
R¥ upd R3 unabhingig voncinander C;_¢-Alkyl bedeuten oder gemeinsam fiir -(CHy),- mit g = 4 oder 5 stehen;
R¥H, -Ci_g-Alkyl, -C5_4-Cycloalkyl, «(Cy_¢-Alkyl)-Cs_g-Cycloalkyl, -Aryl, -(C,_s-Alkyl)-Aryl, -Heterocyclyl, -(Cy_¢-
Alkyl)-Heterocyelyl, -OR*, -NH,, -NHR*, -NR¥R? bedeutet;
R*®H, -C,_¢-Alkyl, -C3_g-Cyeloalkyl, -(Cy_¢-Alkyl)-Cs_g-Cycloalkyl, -Aryl, -(C1_¢-Alkyl)-Aryl bedeuter;
und
R¥ H, C)_¢-Alkyl, -C3.5-Cycloalkyl, -(C_¢-Alkyl)-C3 ¢-Cycloalkyl, -Aryl, -(Ci_6-Alky))-Aryl, -Heterocyclyl oder -
(Ci-6-Alkyl)-Heterocyclyl bedeutet.
[0025] Unter diesen Verbindungen sind solche insbesondere bevorzugt, bei denen
R! und R? unabhingig voneinander H, O-R%, $-R'°, unsubstituiertes oder einfach substituiertes oder mehrfach gleich
oder verschieden substituiertes Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, tert.-Butyl oder n-Hexyl, Aryl' oder -CH,-
Aryl', wobei die Aryl-Substituenten R, R* und R! unabhiingig voneinander H, Methyl, Ethyl, 2-Propyl, n-Butyl, tert.-
Butyl, n-Hexyl, E, Cl, Br, 1, OH, O-Methyl, O-Ethyl sind, bedeuten,
wobei einer der Reste R! und R? H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, daB einer der Reste
R' und R? Ary!' bedeutet, der andere Rest von R! und R H oder Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, tert.-Butyl
oder n-Hexyl bedeutet,
R? und R* H, Methyl oder Aryl! bedeutet, wobei die Aryl-Substiuenten R, R* und R3! unabhingig voneinander H,
Methy! oder O-Methyl sind,
wobei mindestens einer der Reste R® und R* I ist, oder
einer der Reste R und R? zusammen mit einem der Reste R® und R* W bildet, wobei W o-CH=CH-CH,-B', o-CH=CH-
CHy-CHy-§', o-0-(CHy) ,g-p' mit m =2, 3, 4 oder 5,

o p o
NG Hzc\C *
H, , H, oder P

bedeutet, das mit o' gekennzeichnete Ende von W mit dem mit o gekennzcichneten Atom der Verbindung der allgemei-
nen Struktur (IA), (IB) oder (II) verbunden ist und das mit p' gekennzeichnete Ende von W mit dem mit § gekennzeich-
neten Atom der Verbindun§ der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest von R} und R?
und der andere Rest von R® und R* jeweils H bedeuten;

R Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, -(CI1),-OH, Cyclopropyl, wobei Cy-
clopropyl unsubstituiert oder einfach mit C(=0)OH, C(=0)O-Methyl oder C(=0)0-Ethyl substituiert ist, Cyclopentyl
Cyclohexyl, Aryl' oder -(CHy)y-Aryl", wobei die Aryl'-Substituenten R, R und R3! unabhingig voneinander H, -OH
-0-Methyl, O-C¢Hs, CHs, CF; oder C(=0)OH sind und k = 1 oder 2 ist, Heterocyclyl oder C(=0)RY bedeutet:

R6H, -CN, Brom, -C(=O)R'” oder -N=N-Pheny bedeutet;

R”H, Aryl' mit R, R* und R gleich H, OH, S(0)qR"®, wobei q = 0 oder 2 ist, oder Methyl, Ethyl, n-Propyl, 2-Propyl,
n-Butyl, iso-Butyl, sek.-Butyl oder tert.-Butyl bedeutet,

R® H, Aryl!, wobei die Aryl'-Substiuenten R?’, R und R3! unabhingig voneinander H, Methyl oder Chlor sind,

oder Aryl® mit R?, R% und R*! gleich H bedeutet, oder

die Reste R' und R® zusammen Y bilden, wobei Y Y-CR2'=CR2-CR®=CR*-§' bedeutet und das mit Y gekennzeichnete
Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das mit &' gekenn-
zeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (II) verbunden ist;

R® Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
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Hexyl, iso-Hexyl, sek.-Hexyl, Cyclopropyl, Cyclopentyl oder Cyclohexyl bedeutet oder -[(CH,),-O],-H mit r = 1, 2 oder
3 und s = 1 oder 2 bedeutet;

RY Aryl! bedeutet;

R Aryl' mit R?, R* und R*! gleich H oder OR? bedeutet;

R OR% bedeutet;

R' Methy! oder Aryl" bedeutet, wobei einer der Aryl'-Substiventen R, R® und R?! gleich H oder -NO, ist und die bei-
den anderen Aryll-Substituenten von R¥ R¥ ynd R3' 1 sind,

R¥ undRB H bedeuten;

R?2 H, Fluor oder OR? bedeutet;

R H oder Chlor bedeutet;

R¥H, Methy! oder Ethyl bedeutet, wobei R? nicht H bedeutet, wenn zu gleich R Aryl und R? Alky! bedeuten;

R*H, Methyl oder Ethyl bedeutet;

R Methyl oder Ethyl bedeutet; und

Heterocyclyl Furan-2-yl, Furan-3-yl, Thien-2-yl, Thien-3-yl, Pyridin-2-yl, Pyridin-3-yl oder Pyridin-4-yl bedeutet, wo-
bei Furanyl, Thienyl und Pyridinyl jeweils unsubstituiert oder einfach substituiert oder mehrfach gleich oder verschieden
mit -NO,, -CH; oder C(=0)QH substituiert sind.

[0026] Ganz besonders bevorzugte, erfindungsgeméBe Verbindungen der allgemeinen Struktur (IA), (IB) bzw. (TI) sind
solche, in denen

Rt und R? unabhingig voneinander H, O-CH,-CH,-OH, O-Cyclohexyl, S-Phenyl, Methyl, Phenyl, 3-Fluor-phenyl, 3-
Brom-phenyl, 4-Brom-phenyl, 4-Chlor-phenyl, 4-Fluor-phenyl, 3-Methyl-phenyl, 4-Hydroxy-phenyl, 4-Methoxy-phe-
nyl, 2,4-Dimethyl-phenyl, 3,4-Dimethoxy-phenyl, 2,3,4-Trimethoxyphenyl, 2-Naphthyl oder -CH,-Phenyl bedeuten,
RundR*H, Methyl oder 4-Methoxy-phenyl bedeuten,

wobel mindestens einer der Reste R® und R* I ist,

oder

einer der Reste R! und R? zusammen mit cinem der Reste R® und R* W bildet,

wobci W or-CH=CH-CH,-B', o-CH=CH-CH,-CH,-B', 0-O-(CHp)-B' mit m = 2, 3, 4 oder 5,

o B o
a'

N "
H, , H, oder B

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der allgemei-
nen Struktur (TA), (IB) oder (II) verbunden ist und das mit p' gekennzeichnete Ende von W mit dem mit B gekennzeich-
neten Atom der Verbindun§ der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest von R! und R2
und der andere Rest von R® und R* jeweils H bedeuten;

R’ n-Propyl, n-Butyl, tert.-Butyl, -(CH,)s-OH, Cyclopropyl, Cycloprop-2-yl-1-carbonsaurecthylester, Cyclohexyl, 4-
Trifluorphenyl, 4-Phenoxy-phenyl, 2-Hydroxy-3-methoxy-phenyl, 4-Hydroxy-3-methoxy-phenyl, 3-Carboxy-2-hy-
droxy-phenyl, -(CH,),-Phenyl, 5-Carboxy-furan-2-yl, 5-Methyl-furan-2-yl, 5-Nitro-furan-2-yl, 5-Nitro-thien-2-yl, Pyri-
din-2-yl, Pyridin-3-yl, C(=0)Phenyl, C(=0)OH oder C(=0)OEthy! bedeutet, wobei R nicht C(=0)OH bedeutet, wenn
z%gleich R* Aryl und R? Alky! bedeuten;

R°H, -CN, Brom, -C(=0)0H, -C(=0)OEthy! oder -N=N-Phenyl bedeutet;

R’ H, Phenyl, OH, -S-Methyl, -SO,-(4-nitrophenyl) oder tert.-Butyl bedeutet,

R® 4-Chlor-phenyl, 4-Methyl-phenyl oder 2-Naphthyl bedeutet,

oder

die Reste R” und R® zusammen Y bilden, wobei Y Y-CR?'=CH-CH=CH-§' bedeutet und das mit Y gekennzeichnete Ende
von'Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (I) verbunden ist und das mit §' gekennzeichnete
Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist; und

R?! Fluor, Methoxy oder Ethoxy bedeutet.

[0027] Beispielhafte und vorteilhafte Verbindungen der vorliegenden Erfindung sind aus der Gruppe ausgewshlt, die

- 3-Brom—5-(5-nitro-furan-2-yl)-7-m-tolyl-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 3-Brom-7-(4—ﬂuor-phenyl)-7-methyl-S-(S-nitro-furan-Z—yl)-tetrahydro—pyrazolo[l,5-a]pyrimidin

- 3-Brom-7-naphthalin-2-y1-5-(5-nitro-furan-2-y1)-tet.rahydro-pyrazolo[1,S-a]pyrimidin

- 2-(3-Brom-7-m-tolyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-yl)-cyclopropancarbons‘ziureethylester

- 2-[3-Brom-7-(4-brom-phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-S-yl]—cyclopropancarbonsﬁureethylester

- 2-(3-Brom-7-naphthalin-Z—yl—tetrahydro-pyrazolo[l,5~a]pyrimidin-5-y1)—cyclopropancarbons‘ciureethylester

- 3-Brom-7-(4—ﬂuor-phenyl)—?-methyl-5-(5-methy1-furan-2-yl)-tetrahydro-pyramlo[l,S-a]pyrimidin

- 3-Brom-7-(3,4-dimethoxy-phenyl)—teLrahydro—pyrazolo[l,5-a]pyrimidin-S—carbonsiiureemylester

- 3-Brom—7-(4-melhoxy-phenyl)-Lelrahydro-pyrazolo[l,S-a]pyrimidin-ﬁ-carbons%iureethylester

- 3-Brom-7-(4~methoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-carbons’ciure

- 3-Brom-7-(2,4-dimethyl-phenyl)-S-(S-nitro-furan-2—yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 3—Brom-7-(4-methoxy-phenyl)-S-(S-nitro-furan-2-yl)-tetrahydro—pyrazolo[1,5-a]pyrimidin

- 5,5a,6,83-Tet.rahydro—3H—1,4,8b-triaza—as-indacen-3,5—dicarbonséiurediethylester; 5,5a,6,8a-Tetrahydro-4H-
1,4,8b-triaza-as-indacen-3,5-dicarbonsiurediethylester

- 2-Hydroxy-3-pheny1azo-5,5a,6,8a-tetrahydro—3H-1,4,8b-triaza-as—indacen-5-carbonsiiureethylester; 2-Hydroxy-
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3-phenylazo-5,5a,6,8a-tetrahydro-4lI—1,4,8b-triaza—as-indacen-5-carbonsiiureethylester

- 2-ten.-Butyl-5,5a,6,8a—tetrahydro-3H—1,4,8b-triaza-as-indacen-5-carbonsiiureethylester; 2-tert.-Butyl-5,5a,6,8a-
tetrahydro-3H-1 ,4,8b-Lriaza-as-indacen-S-carbonsiiureethylester

- 3-Brom-2-phenyl—5,5a,6,8a-tetrahydro-3H-1,4,8b-triaza-as-indaccn-5—carbonsﬁureemylester; 3-Brom-2-phenyl-
5,53,6,8a-tetrahydro-4H—1,4,8b-triaza-as-indacen-5-carbons§iureemy1ester

- 7—(2,3,4—Trimethoxy-phenyl)-tetrahydro—pyrazolo[1,5-a]pyn'midin-3,S-dicarbonsﬁurediethylester

- 3-Cyano-2—methylsulfanyl—7-(2,3,4-trimethoxy-phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-5—carbons§iure-
ethylester

- 2-Hydroxy—7-(4—hydroxy-phenyl)-6-methyl-3-phenylam—tetrahydro-pyrazolo[ 1,5-a]pyrimidin-S-carbonsure-
ethylester

- 3-Brom—7-(4-hydroxy-phenyl)-6-methyl—2-phenyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-5-carbonséiureethylester
- 5,5a,6,10b-TeLrahydro-3H-1,4,100-triaza-cyclopcnta[c]ﬂuoren-3,5-dicarbonséurcdicthylestcr; 5,54,6,10b-Tetra-
hydro-4H-1,4,10c-triaza-cyclopenta[c)fluoren-3,5-dicarbonsiurediethylester

- 2-Hydroxy-3-phenylazo-5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c]ﬂuoren-S-carbonsiiureethylester;
2-Hydroxy-3-phenylazo-5,5a,6,lOb-tetrahydro—4H-1,4,IOC-Lriaza-cyclopenta[c]ﬂuoren-5-carbonséureethylester

- 7-Phenylsu1fanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-3,5-dicarbonséiurediethylester

- 3-Cyano-2-methylsulfany1-7-phenylsulfanyl—tetrahydro-pyrazolo[1,5-a]pyrimidin-S-carbonsﬁureethylester

- 3-Cyano—2—methylsulfanyl-7-(2,3,4-trimethoxy-phenyl)-tetrahydro—pyrazolo[1,S-a]pyrimidin-5-carbonsiiure

- 7-Phenylsu1fany1-tetrahydro—pyrazolo[1,5-a]pyrimidin-3,5-dicarbonsiiure-3-ethylester

- 3-Cyano-7-(2,4-djmethyl-pheny1)-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-carbonsﬁureethyl-
ester

- 3-Cyano—7—(2,4—dimelhyl-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-carbonsiiureelhylest.er

- 7-(2,4-Dimethyl—phenyl)-tetrahydro—pyrazolo[1,5—a]pyrimidin-3,5-dicarbonsiiure-3-ethylester

- 3-Brom-7-(2,4-dimethyl-phenyl)-2—phenyl—tetrahydro-pyrazolo[1,5-a]pyrimidin-5-carbons‘ciure

- 3-Cyano-7-(2,4-dimcthyl—phcnyl)—2—mcthylsulfanyl-tctrahydro—pyrazolo[1,Sca]pyrimidin-S-carbons‘ciure

- 3-Cyano-7-(2,4-djmcthyl-phcnyl)-tctrahydro-pyrazolo[l,5-a]pyrimidin-S-carbonsﬁurc

- 3-Cyano-7-(3,4-dimethoxy-phenyl)-2-methylsulfanyl-telrahydro-pyrazolo[1,5-a]pyrimidin-5-carbons’ciure

- 7-(2,4-Dimethyl-phenyl)-5-(5-niLro-furan—2-yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonséiureethylester

- 7-(2,4—Dimethyl-phenyl)-S-(S-nitro-furan-2-yl)-3-phenylazo-tet.rahydro-pyrazolo[1,5-a]pyrimidin—2-ol

- 3-Brom-7-(2,4—dimcthyl—phenyl)-5-(5-nitro-furan-2—yl)-2-phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 7-(2,4-Dimethyl-phenyl)-2-methylsulfanyl-S-(S-nitro—furan-2-y1)-tetrahyd.ro-pyrazolo[1,5-a]pyrimidin-3-carb0—
nitril

- 7-(2,4-Dimethyl’phenyl)-5—(5-nitr0-furan-2-yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonit.ril

- 3-Brom-?-(3,4-dimethoxy-phenyl)—5-(5-nilro-furan-2-yl)-2-phenyl-tetrahydro—pyrawlo[l,S—a]pyrimidin

- 7-(4—Methoxy-phenyl)-2—methylsulfanyl-S-(5-nitro—furan-Z-yl)-letrahydro—pyrazolo[l ,5-a]pyrimidin-3-carboni-
tril

- 7-(2,4-Dimethyl-phenyl)-5—(2—ethoxycarbonyl-cyclopropyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbon-
sdureethylester

- 2-[7-(2,4-Dimethyl-phenyl)-2—hydroxy-3-phcnylazo-lctrahydro—pyrazolo[l,5-a]pyrimidin-5-yl]-cyclopropan-
carbonsdureethylester

- 2-[2-tert.-Butyl-7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[l,5-a]pyrimidin-5-y1]-cyclopropancarbonsiuree-
thylester

- 2-[3-Brom-7-(2,4wdjmethyl-phenyl)-2—phenyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-5-y1]-cyclopropancarbon-
sdureethylester

- 2«[3-Cyano-7-(2,4-dimethyl-phenyl)-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyn'midin-5-yl]-cyclopropan-
carbonsdureethylester

- 5-(2-Ethoxycarbonyl—cyclopropyl)-7-(3-ﬂuor—phenyl)-tetrahydro—pyraz,olo[1,5-a]pyrimidin—3-carbons'aiureethyl-
ester

~ 2-[3-Brom-7-(3-brom-phenyl)-2-phenyl-tetrahydro-pyrazolo[ 1 ,J9-a]pyrimidin-5-yl]-cyclopropancarbonsiuree-
thylester

- 2-[7-(3-Brom-phenyl)—3-cyano-2—mcthylsulfanyl-tctrahydro-pyrazolo[l,5-a]pyrimidin-5-y1]-cyclopropancar—
bonsdureethylester

- 7-(2,4wDimethyl-phenyl)-5-(5-niLro-thiophen-Z-yl)—3-phenylazo-tetrahydro-pyrazolo[1,5-a]pyrimidin-2—ol

- 7—(2,4-Dimethyl-phenyl)-2-methylsulfanyl-5-(5-nitro—Lhiophen-2-yl)—tchahydro-pyrazolo[1,5-a]pyrimidin-3~
carbonitril

- 7-(2,4-Dimethy1-phenyl)-5-(5-nitro-thiophen—2-yl)—tetrahydro-pyrazolo[l,5-a]pyrimidin-3-carbonitri1

- 7-(3,¢Dimethoxy-phenyl)-5—(5-nitro-thiophen-2-yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin—3-carbons‘<iureethyl-
ester

- 7-(3,4-Dimethoxy-phenyl)-5-(5-nitro-thiophen-2—y1)-3-pheny1azo-tetrahydro-pyrazolo[l,5-a]pyrimidin-2-ol

- 3—Brom-7-(3,4-dimemoxy-phenyl)-5-(5-nit.ro-thiophen-Z-yl)-2-pheny1-tetrahydro—pyrazolo[1,5-a]pyrimidin

- 7—(3,4-Dimethoxy-phenyl)-2—melhylsulfanyl-5-(5-nilr0-lhiophen—Z-yl)—Letrahyd.ro-pyrazolo[1,5-a]pyrimidin-3-
carbonitril

- 7-(3,4—Dimethoxy-phenyl)-5-(5—nitro—thiophen-2—yl)-t,etrahydro-pyrazolo[1,5—a]pyrimidin-3-carbonitri1

- 7-(4-Methoxy-phenyl)-5-(5-niLro-thiophen-2-yl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-3—carbons%iureemylester
- 5—[3-Brom—7-(4-methoxy-phenyl)-2—phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5—yl]-furan-2—carbonsﬁure

- 5-Benzoyl-7-(2,4-dimelhy1—phenyl)-tetrahydro-pyrazolo[1,5-a]pyn'midin-S-carbonséiureethylester

- S-Benzoyl-7-(2,4»dimethyl—phenyl)-2-methylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 5-Benzoyl-7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril

10
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- 5-Benzoyl-7-(3,4-dimemoxy-phenyl)-tctrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonsﬁureethylester

- [3-Brom-7-(3,4-dimethoxy-phenyl)—2-phenyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-S-yl]-phenyl-methanon

- 5-Benzoyl-7-(3,4-dimethoxy-phenyl)-2—methylsulfanyl»tetrahydro—pyrazolo[1,5—a]pyrimidin-3-carbonitril

- 5-Benzoyl-7-(3,4-dimethoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 5-Benzoyl-7-(4-methoxy-phenyl)-tetrahyd:o—pyrazolo[1,5-a]pyrimidin-3-carbonsﬁureethylester

- 5-Benzoyl-7-(4-methoxy-phenyl)-Z-methylsulfanyl-Letrahydro~pyrazolo[l,5-a]pyrimidin—3—carbonitril

- S-Benzoyl-7-(4-methoxy—phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 5-Benzoy1-7-(3-ﬂuor—phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonsﬁureethylester

- [3-Brom-7-(3-ﬂuor—phenyl)-2-phenyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-5-yl]—phenyl—methanon

- [3-Brom—7-(3-brom-phenyl)-2—phenyl—tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl]-phenyl-methanon

- 7-(2,4-Dimethyl-phenyl)-5-(4-phenoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3—carbonséiureeﬂ]ylester
- 3-Brom—7-(2,4-dimethyl-phcnyl)-5-(4-phenoxy-phcny1)-2-phcny1-tctrahydro-pyrazolo[l,5-a]pyrimidin

- 7-(2,4-Dimethyl-phcnyl)-2-mcthylsu1fanyl~5-(4-phenoxy-phcnyl)-tctrahydro—pyrazolo[1,5-a]pyrimidin-3-car—
bonitril

- 7-(2,4wDimethyl-phenyl)-5-(4-phenoxy-phenyl)-teLrahydro-pyrazolo[1,5-a]pyrimidin-B-carbonitril

- 7-(3,4-Dimethoxy-phenyl)-5-(4—phenoxy-phenyl)-tetrahyd.ro-pyrazolo[1,5-a]pyrimidin-3-carbonsiiureethylester
- 7-(3,4-Dimethoxy-phenyl)-Z-methylsulfanyl-5—(4-phenoxy-phenyl)-teLrahyd.ro-pyrazolo[1,5-a]pyrimidin-3-car-
bonitril

- 3-[3-Cyano—7-(4-hydroxy-phenyl)-6-methyl-tetrahydro—pyrazolo[l,5-a]pyrimidin-5-yl]-2-hydroxy-benzoesﬁure
- 3-(3-Cyano-5,5a,6,10b-tetrahydro—3H—1,4,10c-triaza-cyclopenta[c]ﬂuoren-S-yl)-2-hydroxy-benzoesiiure; 3-(3-
Cyano-5,5a,6,IOb—telmhydro-élH-1,4,10c-triaza-cyclopema[cjﬂuoren-5-yl)-2-hydroxy-bcnzoesiiure

- 3-(3-Cyano-7-phenylsulfanyl-tetrahydro-pyrazolo[ 1 ,J-a]pyrimidin-5-y1)-2-hydroxy-benzoesiure

- 3-[2-tert.-Butyl-7-(4-chlor-phenyl)-7-methyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl]—2—hydroxy-benzoesiiure
- 5-(4-Hydroxy-3-methoxy-phenyl)-7-(4-hydroxy- phenyl)-6-methyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-car-
bonsiurecthylester

- 5-(4-Hydroxy-3-methoxy-phenyl)-7-(4-hydroxy- phenyl)-6-methyl-tetrahydro-pyrazolo{ 1,5-a]pyrimidin-3-car-
bonitril

- 5-(4-Hydroxy-3-methoxy-pheny1)—5,5a,6,10b-tetrahydro-3H-l,4,10c-triaza-cyclopenta[c]ﬂuoren—3-carbon-
sdureethylester; 5-(4-Hydroxy-3-methoxy-pheny1)-5,5a,6,10b-tetrahydro-4H-1,4,10c-triaza-cyclopenta[c]ﬂuoren-
3-carbonsiureethylester

- 4-(2-tert.-Butyl—5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c]ﬂuoren-S-yl)-2-methoxy-phenol; 4-2-
tert.-ButyI-S,Sa,G,10b-tetrahydro-4H-1,4,IOc-Lriaza-cyclopenta[c]ﬂuoren-5-yl)—2—methoxy-phenol

- 5-(4-Hydroxy-3-methoxy-phenyl)-2—methylsulfanyl-5,5a,6,10b-teLrahydro—3H-1,4,10c-triaza-cyclopema[c]ﬂuo-
ren-3-carbonitril; 5-(4-Hydroxy-3-methoxy—phenyl)-Z-1nelhylsulfanyl—5,5a,6,10b-telrahydro—3H-l,4,10c-ln'aza-cy-
clopenta[c]fluoren-3-carbonitril

- 5—(4-Hydroxy-3~methoxy-phenyl)—7—phenylsulfanyl—t.etrahydro—pyramlo[1,S-a]pyrimidin-S-carbonsiiureethyl-
ester

- 4-(2-tert.-Butyl-7-phenylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-5-yl)-2—methoxy-phenol

~ 4-(3-Brom-2-phenyl-7-phenylsulfanyl-tetrahydro-pyrazolo] 1,5-a]pyrimidin-5-yl)-2-methoxy-phenol

- 5-(2—Hydroxy-3-methoxy-phcnyl)—7-phcnylsulfanyl-tchahydro-pyrazolo[1,5-a]pyrimidin-3-ca:bons%iureethyl-
ester

- 7-(4-Chlor-phenyl)-S-(2-hydroxy-3-methoxy-phenyl)-7-methyl-tetrahydro—pyrazolo[l,5~a]pyrimidin‘3-carbon-
sdureethylester

= 5-(4-Hydroxy-butyl)-5,5a,6,10b-tetrahydro-3H- 1,4,10c-tri aza-cyclopenta[c)fluoren-3-carbonitril; 5-(4-Hy-
droxy—butyl)-5,5a,6,10b-tetrahydro-4H—1,4,10c-triaza-cyclopema[c]ﬂuoren-3-carbonitril

- 5-(4-Hydroxy-butyl)-2~methylsulfanyl-7-phenylsulfanyl—tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitﬁl

- 5-(4-Hydroxy-butyl)-7-phenylsulfanyl—tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 7-(4-Chlor-phenyl)-5-(4-hydroxy-butyl)-7-methyl—tetrahydro~pyrazolo[1,S-a]pydnﬁdin-B-carboniLril

- S-Bu[yl-2—methylsulfanyl-5,5a,6,10b-letrahydro—3H—1,4,1OC-Lriaza-cyclopenla[c]ﬂuoren-3-carbonitri1; 5-Butyl-
2-rnethylsu1fany1—5,5a,6,10b-tetrahydro—4H-1,4,10c-triaza-cyclopenta[c]ﬂuoren-3—carbonin'il

- 5-Butyl—2-methylsulfanyl-7-phenylsu1fanyl-tctrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

— 5-Butyl-7-phenylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- S-Butyl-7-(4-chlor-phenyl)-7-meLhyl-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 5-Cyclopropy1-7-(2,4-dimethyl—phenyl)-3-phenylazo-tetrahydro—pyrazolo[l,5-a]pyrimidin-2-ol

- 2-tert.-Butyl-5-cyclopropyl-7-(2,4-dimethyl-phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin

- 5-Cyclopropy1—7-(2,4-dimethyl-phenyl)-2-methylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carboniml

- 2—tert.-Butyl-5-cyclopropyl-7-(3,4-dimethoxy-phenyl)-tetrahydro~pyrazolo[1,5-a]pyrimidin

- 3-Brom-5-cyclopropyl-7-(3,4-dimethoxy-phenyl)—2-phenyl-tetrahydro—pyrazolo[1,5-a]pyrimidin

- 5-Cyclopropy1-7-(4-methoxy-phenyl)—tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbons%iureethy1ester

— 5-Cyclopropyl-3,5,52,6,7,11b-hexahydro-1,4,11¢-triaza-cyclopenta[c] phenanthrene-3-carbonitril

- 7-(2,4»Dimethyl—phenyl)-S-pyridin-Z-yl-tel.rahydro—pyrazolo[l,5-a]pyrimidin-3-carbonsiiureethylester

- 7-(2,4-Dimethy1-phenyl)-3-phenylazo—5-pyridin-2-yl-lelrahydro-pyrazolo[1,5-a]pyrimidin-2-ol

- 3-Brom-7-(2,4-dimethyl-phenyl)-2-phenyl—5-pyridin-2-yl-tetrahydro—pyrazolo[1,5-a]pyrimidin

- 7-(2,4-Dimethyl-phenyl)—Z-methylsquanyl-S-pyridin-2-yl-r.er.rahydro—pyrazolo[1,5-a]pyrimidin-3—carbonitril

- 7-(3,4-Dimethoxy-phenyl)-2-methylsulfanyl-S-phenethyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carb0nim'l

= 7-(3,4-Dimethoxy-phenyl)-5-phenethyl-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril

- 5—Cyclopropy1-7-(2—hydroxy-ethoxy)-tetrahydro-pyrazolo[l,5-a]pyrimidin—3-carbonséiureethylester

- 2-(2-tert.-Butyl-5-cyclopropy1—tetrahydro-pyrazolo[1,5-a]pyrimidin-7-yloxy)-ethanol
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- 5-Cyclopropyl-3,5,5a,6,7,8a-hexahydro—8-oxa-1,4,8b-tn'aza-as-indacen-3-carbonsﬁureethylester; 5-Cyclopro-
py1-4,5,5a,6,7,8a—hexahydro-8-oxa-1,4,8b-triaza-as-indacen-3-carbons’ciureethylester
— 5-Cyclopropyl-3-phenylazo-3,5,5a,6,7,82-hexahydro-8-oxa- 1 4,8b-triaza-as-indacen-2-0l;  5-Cyclopropyl-3-
phenylazo-4,5,5a,6,7,8a-hexahydro-8-oxa-1,4,8b-triaza-as-indacen-2-ol
5 - 7-Cyclohexyloxy—5-cyclopropyl-tetrahydro-pyrazolo[l,5—a]pyrimidin-3-carbonsﬁureethylester
- 7-Cyclohexyloxy-S-cyclopropyl-2—methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril
- 7-(4-Chlor-phenyl)—5-cyclohexyl-terrahydro-pyrazolo[1,5-a]pyrimidin-3-carboniuil
- 5-Cyclohexyl-7-(2-hydroxy-ethoxy)-tetrahydro-pyrazolo[ 1 ,5-a]pyrimidin-3-carbonsiureethylester
- 5-Cyclohexyl—3,5,5a,6,7,Sa-hexahydr0~8-oxa-1,4,8b-triaza-as—indacen-3-carbonsiiuree[hylester; 5-Cyclohexyl-
10 4,5,5a,6,7,8a-hexahydro-S-oxa-l,4,8b-n'iaza-as-indacen-3—carbons‘ciureethylester
- 5-Cyclohexyl-7-cyclohexyloxy-tetrahydro-pyrazolo[1,5-a] pyrimidin-3-carbonsiureethylester
- 7-(2,¢Dimethyl—phenyl)—3-phenylazo-5-propyl-tetrahydro-pyrazolo[1,5-a]pyrimidjn-2-ol
- 7-(2,4-Dimethyl-phcnyl)-2-melhy1sulfanyl-S-propyl-letrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitri1
- 5-tcrt.-Bulyl-7-(2,4-dimethy1-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonséiureethylester
15 - 2,5-Di-tert.-butyl-7-(3,4-dimethoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin
- 3-Brom-5-tert.—butyl—7~(3,4-dimethoxy—phenyl)-2—phenyl-tetrahydro—pyrazolo[1,5-a]pyn'midin
- 2—[3-Cyano-6,7-bis-(4-methoxy-phenyl)—tetrahydro-pyrazolo[l,5-a]pyrimidin-S-yI]-cyclopropancarbonsﬁuree-
thylester
- 3-Cyano-6,7-bis-(4-methoxy-phenyl)-tetrahydro—pyrazolo[l,5—a]pyrimidin-S-carbonsiiure
20 -4 [3-Brom-6-methyl-2-phenyl-5-(4-triﬁuormethyl—phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-7-yl]-phenol
- 7-(4-Hydroxy—phenyl)-é-melhyl-Z-meLhylsulfany1-5-(4-m'ﬂuonnelhyl-phenyl)—letrahydro—pyrazolo[1,5-a]pyri-
midin-3-carbonitril
- 7-(4-Hydroxy-phenyl)-6-methyl-5-(4-triﬂuormethyl—phenyl)—tetrahydro-pyrazolo[1,5-a]pyrimidin—3-carbonitril
- 2—(4»Nitro-phenylsulfonyl)-S-phenylsulfanyl-7-pyridin-2—yl—6,7-dihydro—5H—&1iazolo[3,2—a]pyrimidin
25 - 3-(4-Chlor-phenyl)-5-phenylsulfanyl-7-pyridin-2-yl-6,7-dihydro-5H-thiazolo[3,2-a]pyrimidin
- 5-Phcnylsu1fanyl-7-pyridin-2-yl—3-p-tolyl—6,7-dihydro—5H—thiazolo[3,2-a]pyrimidin
— 7-Methoxy-4-phenylsulfanyl-2-pyridin-2-yl-3,4-dihydro-2H-9-thia- 1 4a-diaza-fluoren
- 7-Ethoxy-4-phenylsulfanyl-2-pyridin-2-yl-3,4-dihydro-2H-9-thia- 1 4a-diaza-fluoren
= 7-Fluor-4-phenylsulfanyl-2-pyridin-2-yl-3,4-dihydro-2H-9-thia-1,4a-diaza-fluoren
30 - 3-Naphthalin-2-y1-5-phenylsulfanyl-7-pyridin-2-yl-6,7-dihydro-5H-thiazolo[3,2-a]pyrimidin
- 7-Phenyl-3-phenylam—S-pyridin-Z-yl-3,5,6,7-tetrahydro—pyrazolo[15-a]pyrimidin-2-ol
- 7-Phenylsulfanyl-S-pyxidin-Z-yl—3,5,6,7-tetrahydro—pyrazolo[1,5-a]pyrimidinc-3-carbonsh’ureethylester
- 3-Phenylazo-7—phenylsulfa.nyl-5-pyridin-2—yl—3,5,6,7-tetrahydro-pyrazolo[1,5-a]pyrimidin—2—ol
- 3-Brom—7-phenylsulfanyl—5-pyn'din-2-yl-3,5,6,7-tetrahydro-pyrazolo[15-a]pyrimidin
35 - 7-Phenylsulfanyl-S-pyridin-Z-y]-3,5,6,7-tetrahydro—pyrazolo[l,5-a]pyrimidin-3-carbonitril
umfafit sowie ihre pharmazeutisch annehmbaren Salze,
[0028] Die Erfindung betrifft auch Verfahren zur Herstellung der erfindungsgem#Ben Verbindungen der Struktur (IA),
(IB) und (II).

40 [00291 So sind die Verbindungen der allgemeinen Struktur (IA) und (IB) sowie ihre pharmazeutisch annehmbaren
Salze:

R' R? R! R2
as N\N Y R® “\ R3
R’ // P R? R’ e B R
50 = N R® A%/k\N RS
rL R?

R6

S5 IA IB

worin R}, R?, R, R R3, R und R7 wie oben definiert sind, dadurch herstellbar, daB ein Pyrazolamin der allgemeinen
Struktur (TA) und/oder (IIIB):
60

65
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H
N~NH N—n
R’ / R’ ,
= \
NH, NH,
R® RS
I A I B

worin R® und R” wie oben definiert sind, mit einem Aldehyd der allgemeinen Struktur (IV):
o)

H R®
Iv ,
worin R? wie oben definiert ist, und einem Olcfm der allgemeinen Struktur (V):
R1 R3
o B
R? R*
\4

worin R1, R?, R? und R* wie oben definiert sind mit der MaBgabe, daB, wenn einer der Reste R! und R? zusammen mit ej-
nem der Reste R* und R* W bildet, das mit o gekennzeichnete Ende von W mit dem a-Kohlenstoffatom des Qlefins der
allgemeinen Struktur (V) und das mit B’ gekennzeichnete Ende von W mit dem B-Kohlenstoffatom des Olefins der all-
gemeinen Struktur (V) verbunden ist, in Gegenwart ciner Siurc umgesetzt wird.

[0030] Entsprechend sind dic erfindungsgemiBen Verbindungen der allgemeinen Struktur (IT) sowic ihre pharmazeu-
tisch annehmbaren Salze:

I

worin RY, R R%, R%, R%, R7 und R® wie oben definiert sind, dadurch zuginglich, daB ein Thiazolamin der allgemeinen
Struktur (VI):
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RB

worin R! und R® wie oben definiert sind mit der MaBgabe, daB, wenn R” und R® Y bilden, das mit Y gekennzeichnete
Ende von Y mit dem mit ¥ gekennzeichneten Atom des Thiazolamins der allgemeinen Struktur (VI) und das mit §' ge-
kennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom des Thiazolamins der allgemeinen Struktur (VI) ver-
kniipft sind, mit einem Aldehyd der allgemeinen Struktur (IV):

0

Iv

worin R’ wie oben definiert ist, und einem Olefin der allgemeinen Struktur (V):

R! R3
o B

—

R? R?

V ’
worin RL, R?, R? und R? wie oben definiert sind mit der MaBgabe, daB, wenn einer der Reste R! und R2 zusammen mit ei-
nem der Reste R3 und R4 W bildet, das mit o gekennzeichnete Ende von W mit dem a-Kohlenstoffatom des Olefins der
allgemeinen Struktur (V) und das mit B’ gekennzeichnete Ende von W mit dem B-Kohlenstoffatom des Olefins der all-
gemeinen Struktur (V) verbunden ist, in Gegenwart einer Séure umgesetzt wird.
[0031] Die erfindungsgemafien Verfahren werden bevorzugt in einer "Eintopf"-Reaktion durchgefiihrt, bei der je ein
Heterocyclylamin der allgemeinen Struktur (ITA), (IIB) bzw. (VD), je ein Aldehyd der allgemeinen Struktur (IV) und je
ein Olefin der allgemeinen Struktur (V) gleichzeitig miteinander umgesetzt werden,
[0032] Bei der eingesetzten Shure handelt es sich um eine anorganische oder organische Protonen- oder Lewis-Siure,
Bevorzugt wird die Reaktion in Gegenwart einer organischen Siure, z. B. Essigsdure, Trifluoressigsaure oder Methan-
sulfonsiure, insbesondere Trifluoressigsdure, durchgefiihrt.
[0033] Das erfindungsgemiiBe Herstellungsverfahren kann in jedern geei gneten Losungsmillel durchgefiihrt werden, in
dem die Reaktanten sich ausreichend 16sen. Bevorzugt sind als Lsungsmittel organische Solventien, z. B. Dichlorme-
than oder insbesondere Acetonitril,
[0034] Die erfindungsgemaBen Verfahren werden zweckmiBig bei ciner Temperatur von 0 bis 100°C, insbesondere bei
15 bis 40°C, durchgefiihrt. Die Reaktionszeit betrigt vorzugsweise 15 Minuten bis 12 Stunden und kann den jeweiligen
Erfordernissen angepaBt werden,
[0035] Alle in den erfindungsgemiBen Verfahren eingesetzten Heterocyclylamine der allgemeinen Struktur (II) bzw.
(VI), die Aldehyde der allgemeinen Struktur (IV) und die Olefine der allgemeinen Struktur (V) sind kiuflich erhiltlich
(von Acros, Geel; Avocado, Port of Heysham; Aldrich, Deisenhofen; Fluka, Seelze; Lancaster, Miilheim; Maybridge,
Tintagel; Merck, Darmstadt; Sigma, Deisenhofen; TCT, Japan) oder kénnen nach im Stand der Technik allgemein be-
kannten Verfahren hergestellt werden,
[0036] Die erfindungsgemiBen Verfahren konnen auch in semi- oder vollautomatisierter Form als Parallelsynthese ei-
ner Gruppe von erfindungsgemiBen Verbindungen der allgemeinen Struktur (IA), (IB) und/oder (I) durchgefiihrt wer-
den. Somit sind auch Substanzbibliotheken Gegenstand der vorliegenden Erfindung, die mindestens eine Verbindung
und vorzugsweise mindestens 48, insbesondere 96 und ganz besonders bevorzugt 384 Verbindungen der allgemeinen
und wie oben definierten Struktur (IA), (IB) oder (IT) enthalten,
[0037] Fiir die Zwecke der vorliegenden Erfindung wird unter einer "Substanzbibliothek" eine Gruppe von Verbindun-
gen verstanden, die nach dem gleichen Verfahren unter gleichen oder nahezu gleichen Reaktionsbedingungen und unter
Variation eines Reagenzes oder mehrerer Reagenzien hergestellt werden. Eine solche Substanzbibliothek kann die Bi-
bliotheksmitglieder sowohl als einzelne, reine Verbindungen als auch als Mischung dieser Verbindungen enthalten. Mit
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Hilfe dieser Substanzbibliothek kann beispielsweise ein medizinisches Screening in einem oder mehreren in-nitro-Scree-
ning-Verfahren in automatisierter Form durchgefiihrt werden.

(0038] Die erfindungsgemiBen Verbindungen der allgemeinen Struktur (IA), (IB) oder (I) kénnen sowohl in Substanz
als auch als Salz isoliert werden. Die Substanzen der allgemeinen Struktur (IA), (IB) oder (IT) werden iiblicherweise nach
Umsetzung gemiB dem oben dargelegten, erfindungsgemiBen Verfahren und anschlieBender, herkdmmlicher Aufarbei-
tung erhalten. Die so gewonnenen Verbindungen kdnnen dann beispielsweise durch Versetzen mit einer anorganischen
oder organischen S#ure, vorzugsweise mit Salzsiure, Bromwasserstoffsiure, Schwefelsiure, Phosphorsiure, Methansul-
fonséure, p-Toluolsulfonsiure, Kohlensiure, Ameisensiure, Essigsdure, Oxalsiure, Bernsteinsiure, Weinsiure, Mandel-
séure, Fumarsiure, Milchsgure, Citronensiure, Glutaminsiure oder Asparaginsiure, in das korrespondierende Salz tiber-
fiihrt werden. Bei den gebildeten Salzen handelt es sich u. a. um Hydrochloride, Hydrobromide, Phosphate, Carbonate,
Hydrogencarbonate, Formiate, Acetate, Oxalate, Succinate, Tartrate, Fumarate, Citrate und Glutaminate. Soweit es sich
bei den erfindungsgemiBen Verbindungen der allgemeinen Struktur (IA), (IB) bzw. () um Carbonsiuren (z. B. wenn R’
= CO,H) handelt, kann die Salzbildung durch Zugabe eincr physiologisch vertriglichen Base, z. B. NaHCO; oder Natri-
umcarbonat, herbeigefiihrt werden; fiir die Carbonséuren ist insbesondere die Bildung des Natriumsalzes bevorzugt. Die
besonders bevorzugte Hydrochloridbildung kann insbesondere auch durch Versetzen der in einem gecigneten, organi-
schen Losungsmittel geldsten Base (TA), (IB) bzw. (II) mit Trimethylsilylchlorid (TMSCI) herbeigeflihrt werden.
[0039] Soweit die Verbindungen der allgemeinen Struktur (JA), (IB) oder (II) in dem erfindungsgemiBen Herstellungs-
verfahren als Racemate oder als Mischungen ihrer verschiedenen Enantiomeren und/oder Diastereomeren erhalten wer-
den, kénnen diese Mischungen nach im Stand der Technik wohlbekannten Verfahren aufgetrennt werden. Geeignete Me-
thoden sind u. a. chromatographische Trennverfahren, insbesondere Flissigkeitschromatographie-Verfahren unter Nor-
mal- oder erhShtem Druck, bevorzugt MPLC- und HPLC-Verfahren, sowie Verfahren der fraktionierten Kristallisation.
Dabei kénnen insbesondere einzelne Enantiomeren 7. B. mittels HPLC an chiraler Phase oder mittels Kristallisation von
mit chiralen Séuren, etwa (+)-Weinsiure, (-)-Weinséure oder (+)-10-Camphersulfonsiure, oder — sofern es sich um Siu-
ren handelt — mit chiralen Basen, etwa Brucin oder (-)-Ephedrin, gebildeten, diastereomeren Salzen voneinander ge-
trennt werden.

[0040] Dariiber hinaus ist ein Arzneimittel, das mindestens eine der crfindungsgeméBen und wic oben definierten Ver-
bindungen der allgemeinen Struktur (TA), (IB) oder (II) bzw. ihrer pharmazeutisch annehmbaren Salze umfa8t, Gegen-
stand der Erfindung. Dabei konnen die erfindungsgemaBen Verbindungen in dem erfindungsgemiBen Arzneimitte] als
isomerenreine, insbesondere enantiomerenreine bzw. diastereomerenreine, Verbindungen, aber auch als racemisches
oder nicht-racemisches Gemisch vorliegen. Bevorzugt ist dabei, daB das Arzneimitte] ein pharmazeutisch annehmbares
Salz der erfindungsgemiBen Verbindungen enthilt, insbesondere ein Hydrochlorid oder ein Natriumsalz,

[0041] Ein weiterer Gegenstand der Erfindung ist die Verwendung mindestens einer erfindungsgemifen Verbindung
der allgemeinen Struktur (IA), (IB) oder (II), einschlieBlich ihrer Diastereomeren oder Enantiomeren, auch als Racemate
oder Enantiomerengemisch, in Form ihrer freien Base oder Séure oder eines mit einer physiologisch vertriglichen Sdure
bzw. Base gebildeten Salzes, insbesondere des Hydrochloridsalzes und des Natriumsalzes, zur Herstellung eines Arznei-
mittels zur Behandlung von Schmerz. Die erfindungsgem#Ben Verbindungen haben sich als analgetisch wirksam erwie-
sen und binden an die MK801-Bindungsstelle des jonotropen NMDA-Rezeptors.

[0042] Es hat sich aufgrund der Bindung an die MK801-Bindungsstelle auch herausgestellt, da8 die erfindungsgemi-
Ben Verbindungen der allgemeinen Struktur (IA), (IB) oder (IT) fiir weitere Indikationen, insbesondere zur Behandlung
von Epilepsie, der Schizophrenic, von neurodcgenerativen Erkrankungen, insbesondere Morbus Alzheimer, Morbus
Huntington und Morbus Parkinson, von cerebralen Ischimien und Infarkten, Psychosen, bedingt durch erhdhten Amino-
siurespiegel, Hirnodemen, Unterversorgungszustanden des zentralen Nervensystems, insbesondere bei Hypoxien und
Anoxien, von AIDS-Demenz, von Encephalomyelitis, des Tourette-Syndroms, der perinatalen Asphyxie und bei Tinni-
tus, schr geeignet sind. Ein weiterer Gegenstand der Anmeldung ist daher die Verwendung mindestens einer erfindungs-
gemiBen Verbindung der allgemeinen Struktur (IA), (IB) oder (II) einschlieBlich eines pharmazeutisch annehmbaren
Salzes zur Herstellung eines Arzneimittels zur Behandlung und/oder Prophylaxe von Epilepsie, der Schizophrenie, von
neurodegenerativen Erkrankungen, insbesondere Morbus Alzheimer, Morbus Huntington und Morbus Parkinson, von
cerebralen Ischdmien und Infarkten, Psychosen, bedingt durch erhhten Aminosiurespiegel, Hirnddemen, Unterversor-
gungszustinden des zentralen Nervensystems, insbesondere bei Hypoxien und Anoxien, von AIDS-Demenz, von Ence-
phalomyelitis, des Tourette-Syndroms, der perinatalen Asphyxie und/oder bei Tinnitus,

[0043] Dartiber hinaus sind auch pharmazeutische Zusammensetzungen Gegenstand der vorliegenden Erfindung, die
mindestens eine Verbindung der wic oben definierten, allgemeinen Struktur (TA), (IB) oder (IT) oder cines ihrer pharma-
zeutisch annehmbaren Salze und einen oder mehrere pharmazeutische Hilfsstoffe enthalten,

[0044] Die erfindungsgemifien Arzneimittel und pharmazeutischen Zusammensetzungen konnen als fliissige, halbfe-
ste oder feste Arzneiformen und in Form von z. B. Injektionslosungen, Tropfen, Siften, Sirupen, Sprays, Suspensionen,
Granulaten, Tabletten, Pellets, transdermale therapeutische Systeme, Kapseln, Pflastern, Zipfchen, Salben, Cremes, Lo-
tionen, Gelen, Emulsionen oder Aerosolen vorliegen und verabreicht werden und enthalten neben mindestens einer er-
findungsgeméBen Verbindung der allgemeinen Struktur (IA), (IB) oder (II) je nach galenischer Form pharmazeutische
Hilfsstoffe, wie z. B. Trégermaterialien, Fiillstoffe, Losungsmittel, Verdiinnungsmittel, oberflichenaktive Stoffe, Farb-
stoffe, Konservierungsstoffe, Sprengmittel, Gleitmittel, Schmiermittel, Aromen und/oder Bindemittel. Diese Hilfsstoffe
konnen beispielsweise sein: Wasser, Ethanol, 2-Propanol, Glycerin, Ethylenglycol, Propylenglycol, Polyethylenglycol,
Polypropylenglycol, Glucose, Fructose, Lactose, Saccharose, Dextrose, Melasse, Stirke, modifizierte Stirke, Gelatine,
Sorbitol, Inositol, Mannitol, mikrokristalline Cellulose, Methylcellulose, Carboxymethylcellulose, Celluloseacetat,
Schellack, Cetylalkohol, Polyvinylpyrrolidon, Paraffine, Wachse, natiirliche und synthetische Gummis, Akaziengummi,
Alginate, Dextran, gesittigte und ungesittigte Fettsauren, Stearinsiure, Magnesiumstearat, Zinkstearat, Glycerylstearat,
Natriumlaurylsulfat, genieBbare Ole, Sesamél, Kokusnufol, ErdnuBsl, Sojabohnenél, Lecithin, Natriumlactat, Polyoxy-
ethylen- und -propylenfettsaureester, Sorbitanfettsiureester, Sorbinsiure, Benzoesiure, Citronensaure, Ascorbinsiure,
Tanninséure, Natriumchlorid, Kaliumchlorid, Magnesiumchlorid, Calciumchlorid, Magnesiumoxid, Zinkoxid, Silicium-
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dioxid, Titanoxid, Titandioxid, Magnesiumsulfat, Zinksulfat, Calciumsulfat, Pottasche, Calciumphosphat, Dicalcium-
phosphat, Kaliumbromid, Kaliumiodid, Talkum, Kaolin, Pectin, Crospovidon, Agar und Bentonit.

[0045] Die Auswahl der Hilfsstoffe sowie die einzusetzenden Mengen derselben hiingt davon ab, ob das Arzneimittel
oral, subkutan, parenteral, intravends, vaginal, pulmonal, intraperitoneal, transdermal, intramuskulér, nasal, buccal, rec-
tal oder ortlich, zum Beispiel auf Infektionen an der Haut, der Schleimhziute und an den Augen, appliziert werden soll.
Fiir die orale Applikation eignen sich u. a. Zubereitungen in Form von Tabletten, Dragees, Kapseln, Granulaten, Tropfen,
Siften und Sirupen, fiir die parenterale, topische und inhalative Applikation Losungen, Suspensionen, leicht rekonstitu-
ierbare Pulver zur Inhalation sowie Sprays. ErfindungsgemiiBe Verbindungen der allgemeinen Struktur (IA), (IB) oder
(I} in einem Depot in gelster Form oder in einem Pflaster, gegebenenfalls unter Zusatz von die Hautpenetration for-
dernden Mitteln, sind geeignete, perkutane Applikationszubereitungen. Rektal, transmucosal, parenteral, oral oder per-
kutan anwendbare Zubereitungsformen kénnen die erfindungsgemiBen Verbindungen der allgemeinen Struktur 1a),
(IB) oder (II) verzdgert freisctzen,

[0046] Die Herstellung der crfindungsgeméBen Arzncimittel und pharmazeutischen Zusammensetzungen erfolgt mit
Hilfe von im Stand der Technik der pharmazeutischen Formulierung wohlbekannten Mitteln, Vorrichtungen, Methoden
und Verfahren, wie sie beispielsweise in "Remington's Pharmaceutical Sciences”, Hrsg. A. R. Gennaro, 17. Ed., Mack
Publishing Company, Easton, Pa. (1985), insbesondere in Teil 8, Kapitel 76 bis 93, beschrieben sind.

[0047] So kann z. B. fiir eine feste Formulierung, wie eine Tablette, der Wirkstoff des Arzneimittels, d. h. eine Verbin-
dung der allgemeinen Struktur (IA), (IB) oder (II) oder eines ihrer pharmazeutisch annehmbaren Salze, mit einem phar-
mazeutischen Tréger, z. B. herkémmlichen Tabletteninhaltsstoffen, wie Maisstirke, Lactose, Saccharose, Sorbitol, Tal-
kum, Magnesiumstearat, Dicalciumphosphat oder pharmazeutisch akzeptable Gummis, und pharmazeutischen Verdiin-
nungsmitteln, wie z. B. Wasser, granuliert werden, um eine feste Zusammensetzung zu bilden, die eine erfindungsge-
mife Verbindung oder ein pharmazeutisch annehmbares Salz davon in homogener Verteilung enthilt. Unter einer homo-
genen Verteilung wird hier verstanden, daB der Wirkstoff gleichmiBig iiber die gesamte Zusammensetzung verteilt ist, so
daB diese ohne weiteres in gleich wirksame Einheitsdosis-Formen, wie Tabletten, Pillen oder Kapseln, unterteilt werden
kann. Die feste Zusammensetzung wird anschlieBend in Einheitsdosis-Formen unterteilt. Die Tabletten oder Pillen des
erfindungsgeméBen Arzneimittels bzw. der crfindungsgeméBen Zusammensetzungen kénnen auch tiberzogen oder auf
andere Weise kompoundiert werden, um eine Dosisform mit verzogerter Freisetzung bereitzustellen. Geeignete Be-
schichtungsmittel sind u. a. polymere Sduren und Mischungen von polymeren Siuren mit Materialien, wie z. B. Schel-
lack, Cetylalkohol und/oder Celluloseacetat.

[0048] Die an den Patienten zu verabreichende Wirkstoffmenge variiert und ist abhiingig vom Gewicht, dem Alter und
der Krankheitsgeschichte des Patienten sowie von der Applikationsart, der Indikation und dem Schweregrad der Erkran-
kung. Ublicherweise werden 0,1 bis 5000 mg/kg, insbesondere 1 bis 500 mg/kg, vorzugsweise 2 bis 250 mg/kg Korper-
gewicht wenigstens einer erfindungsgemiBen Verbindung der allgemeinen Struktur (TA), (IB) oder (II) appliziert.
[0049] Die nachfolgenden Beispicle dienen zur niheren Erliuterung der vorliegenden Erfindung:

Beispiele

[0050] Die eingesetzten Chemikalien und Losungsmittel wurden kommerziell von einem der folgenden Anbieter er-
worben: Acros, Geel; Avocado, Port of Heysham; Aldrich, Deisenhofen; Fluka, Scelze; Lancaster, Miilhcim; Maybridge,
Tintagel; Merck, Darmstadt; Sigma, Deisenhofen; TCI, J apan, oder nach allgemeinen, im Stand der Technik bekannten
Verfahren hergestellt.

Allgemeine Arbeitsvorschrift AAV (Semiautomatisierte Synthese)

[0051] Ein Rundbodenrshrchen aus Glas (Durchmesser 16 mm, Linge 125 mm) mit Gewinde wurde mit einem Riihrer
versehen und mit einem Schraubdeckel mit Septum verschlossen. Das Rohrchen wurde in den auf 20°C temperierten
Rithrblock gestellt. AnschlieBend wurden nacheinander die folgenden Reagenzien hinzupipettiert:

1. 1 ml einer Losung, die Trifluoressigsiure und die Heterocyclylamin-Komponente (III) bzw. (VD) jeweils 0,1 M
enthélt, in Acetonitril;

2. 1 ml einer 0,11-M-Aldehyd(IV)-Lésung in Acetonitril;

3. 1 mleiner 0,3-M-Olefin(V)-Losung in Acctonitril.

[0052] Das Reaktionsgemisch wurde bei 20°C in einem der Riihrblécke 600 min lang geriihrt. Danach wurde die Re-
aktionslosung an der Filtrations-Station abfiltriert. Das Réhrchen wurde dabei zweimal mit 1,5 ml einer 7,5% NaHCO;-
Losung gespiilt. Das Rack mit den Proben wurde manuell auf die Aufarbeitungsanlage gestellt. Das Reaktionsgemisch
wurde auf einem Vortexer mit 2 ml Diethylether versetzt und geschiittelt. Zur Ausbildung der Phasengrenze wurde in der
Zentrifuge kurz zentrifugiert. Die Phasengrenze wurde optisch detektiert und die organische Phase abpipettiert, Im niich-
sten Schritt wurde die wéirige Phase erneut mit 2 ml Diethylether versetzt, geschiittelt, zentrifugiert und die organische
Phase abpipettiert. Die vereinigten, organischen Phasen wurden iiber 2,4 g MgSO, (granuliert) getrocknet. Das Losungs-
mittel wurde in einer Vakuumgzentrifuge entfernt.

[0053] Jede Probe wurde mit ESI-MS und/oder NMR analysiert. Massenspektrometrische Untersuchungen (ESI-MS)
wurden mit einem Massenspektrometer der Fa. Finnegan, LCQ Classic durchgefiihrt, 1H—NMR—Untersuchungen derer-
findungsgemaBen Verbindungen wurden mit einem 300-MHz-DPX-Advance-NMR-Geriit der Fa. Bruker durchgefiihrt.
[0054] Nach der angegebenen AAV wurden die Beispiels-Verbindungen 1 -144 (s, Tabelle 1) hergestellt.
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Tabelle 1

1

Beispiel

Name

berechnete

Masse

gefundene
Masse

1

3-Brom-5-(5-nitro-furan-2-y|)-7-m-to|yl-tetrahydro-
pyrazolo[1,5-ajpyrimidin

403.24

403,2/405,1

2

3-Brom-7-(4-ﬂuor-phenyl)-?-methyl-5-(5-nitro-
furan-2-y|)-tetrahydro-pyrazolo[1 ,5-alpyrimidin

421.23

421,1/423,0

3-Brom-7-naphthalin-2-y|-5-(5-nitro-furan-2-yl)-
tetrahydro-pyrazolo[1 ,5-alpyrimidin

438.27

439,2/441 1

2-(3-Brom-7-m-tolyl-tetrahydro-pyrazolc[1 ,5-
a]pyrimidin-s-yl)-cyclopropancarbonséure-
ethylester

404.31

404,5/406,4

2-[3-Brom-7-(4-brom-phenyl)-tetrahydro-
pyrazolo[1,5-a]pyrimidin-5-yl]-
cyclopropancarbonsaureethylester

469.18

468,3/1470,1/
4721

2-(3-Brom-7-naphthalin-z-yl-tetrahydro~
pyrazolo[1,5-a]pyrimidin-5-yi)-
cyclopropancarbonsaureethylester

440.34

440,5/442,5

3-Brom-7-(4-ﬂuor-phenyI)-7-methyl-5-(5-methyl-
fura n-2-yl)-tetrahydro-pyrazolo[1 ,5-a)pyrimidin

390.26

390,1/392,0

3-Brom-7-(3,4-dimethoxy-phenyl)-tetrahydro-
pyrazolo[1 ,5-a]pyrimidin-5-carbonséureethylester

410.27

410,3/412,2

3-Brom-7-(4-methoxy-phenyl)-tetrahydro-
pyrazolo[1 ,5-a]pyrimidin-5~carbonsaureethylester

380.24

380,2/382,1

10

3-Brom-7-(4-methoxy-phenyl)-tetrahydro-
pyrazolo[1,5-a]pyrimidin-5-carbons&ure

352.19

354,2

11

3-Brom-7-(2,4-dimethyl-phenyl)-5-(5-nitro-furan-2-
yl)-tetrahydro-pyrazo!oﬂ ,9-alpyrimidin

417.26

417,1/419,0

12

3—Brom-7-(4-methoxy-phenyl)-5-(5-nitro-furan-2-
yl)-tetrahydro-pyrazolo[1 ,5-a)pyrimidin

419.23

419,0/421,0

13

5,5a,6,8a-Tetrahydro-3H-1,4,8b-triaza-as-
indacen-3,5-dicarbonsaurediethylester; 5,5a,6,8a-
Tetrahydro-4H-1 /4,8b-triaza-as-indacen-3,5-
dicarbons#urediethylester:

305.33

306,1

14

2-Hydroxy-3-phenylazo-5.5a.6,83-tetrahydro—3H-
1 ,4,8b—triaza-as-indacen-5-carbonséureethylester;
2-Hydroxy-3-phenylazo—5,5a.6.8a-tetrahydro-4H-
1 .4.8b-triaza-as-indacen-5-carbonsaureethylester

353.38

354,3

15

2-teﬂ-Butyl-5.5a,6,8a-tetrahydro-3H-1 ,4,8b-triaza-
as-indacen-5-carbonséureethylester; 2-tert-Butyl-
9,5a,6,8a-tetrahydro-3H-1,4,8b-triaza-as-indacen-
S-carbonsiureethylester

289.37

290,3

16

3-Brom-2-phenyl~5,5a,6.8a-tetrahydro-3H~1 ,4,8b-
triaza-as-indacen-5-carbonséureethylester; 3-
Brom-2-phenyl-5,5a,6,8a-tetrahydro-4H-1 ,4,8b-
triaza—as-indacen-s-carbonsaureethylester

388.26

388,2/390,1

17

7-(2.3,4-Trimethoxy-phenyl)—tetrahydro-
pyrazolo[1 ,5-a]pyrimidin-3,5-dicarbonséurediethy|
ester

433.46

4344

18

3-Cyano-2-methylsulfanyl-7-(2.3,4-trimethoxy-
phenyl)-tetrahydro-pyrazolo[1 o-aJpyrimidin-5-
carbonsdureethylester

432.49

433,2
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Beispiel

Name

berechnete

Masse

gefundene
Masse

19

2—Hydroxy-7—(4-hydroxy-phenyl)-6-methyl-3-
phenylazo-tetrahydro-pyrazol0[1 ,5-ajpyrimidin-5-
carbonssureethylester

421.45

4224

20

3-Brom-7-(4-hydroxy-phenyl)-6-methyl-2-phenyl-
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-5-
carbonséureethylester

456.34

456,4/458 4

21

5,5a,6,10b-Tetrahydro-3H-1 4,10c-triaza-
cyclopenta(cfiuoren-3,5-
dicarbonsdurediethylester; 5,5a,6,10b-Tetrahydro-
4H-1,4,1 Oc-triaza-cyclopenta[c]ﬂuoren-3,5-
dicarbonsgurediethylester

355.39

356,2

22

2-Hydroxy-3-phenylazo-5,53.6.10b-tetrahydro-sH-
1,41 Oc-triaza-cyclopenta[c]ﬂuoren-s-
carbonsdureethylester: 2-Hydroxy-3-phenylazo-
5,5a,6,10b-tetrahydro-4H-1.4,10c-triaza-
cyclopenta[c]ﬂuoren-s-carbonséureethylester

403.44

404,3

23

7-Pheny|su!fanyl-tetrahydro-pyrazolo[1 \9-
a]pyrimidin-3,5~dicarbonsaurediethyl ester

375.44

376,2

24

3-Cyano-2-methylsulfanyl-?-phenylsulfanyl-
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-5-
carbonséureethylester

374.48

375,1

25

3-Cyano-2-methylsulfanyl-7-(2.3,4-trimethoxy-
phenyl)—tetrahydro-pyrazolo[1 S-a]pyrimidin-5-
carbonsiure

404.44

405,2

26

7-PhenylsuIfanyl-tetrahydro-pyrazoloﬁ \5-
a]pyrimidin-3.5-dicarbonsaure3-ethyl ester

347.39

348,2

27

3-Cyano—7-(2,4-dimethyl-phenyl)—2-methylsulfanyl-
tetrahydro-pyrazolo{1,5-ajpyrimidin-5-
carbonséureethylester

370.47

371,2

28

3-Cyano-7-(2,4-dimethyl-phenyl)-tetrahydro-
pyrazolo[1 ,5-a]pyrimidin-5-carbonséureethylester

324.38

325,2

29

7-(2.4-Dimethyl-phenyl)-tetrahydro-pyrazolo[ 1,5-
a]pyrimidin-3,5-dicarbonsaure-3-ethyl ester

343.38

3442

30

3-Brom-?-(2,4-dimethyl-phenyl)-Z-phenyl-
tetrahydro-pyrazolo[1 ,S-ajpyrimidin-5-carbonssure

426.31

426,2/428,1

31

3-Cyano-7-(2,4-dimethyl-phenyl)—2-methylsulfanyl-
tetrahydro-pyrazolo[1 ,5-aJpyrimidin-5-carbonsiure

342.42

343,2

32

3~Cyano-7-(2,4-dimethyl—phenyl)-tetrahydro-
pyrazolo[1,5-a]pyrimidin-5-carbons&ure

206.32

297,2

33

3-Cyano-7-(3,4-dimethoxy-phenyl)-2-
methyisulfanyl-tetrahyd ro-pyrazolo[1,5-
alpyrimidin-5-carbonssure

374.41

376,2

34

7~(2.4-Dimethyl-phenyl)—S-(S-nitro-furan-2-yl)-
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbons&ureethylester

41042

4111

35

7-(2,4-Dimethyl-phenyl)-s-(5~nitro-furan-2-yl)-3-
phenyIazo-tetrahydro-pyrazolo[1 ,9-a)pyrimidin-2-
ol

458.47

459,3

36

3-Brom-7-(2,4-dimethyl-phenyl)-s-(s-nitro-furan-z-
yl)—2-phenyl—tetrahydro-pyrazolo[1 ,5-a)pyrimidin

493.36

493,2/495,1

18
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Beispiel

Name

berechnete

Masse

gefundene
Masse

37

7-(2,4-DimethyI-phenyl)-Z-methylsuIfanyl-5-(5-
nitro-furan-2-yl)-tetrahydro-pyrazolo[1 5~
a]pyrimidin-3-carbonitril

409.46

410,1

38

7-(2,4-Dimethyl-phenyl)-5-(5-nitro-furan-2-yl)—
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

363.37

364.1

39

3-Brom-7-(3,4-dimethoxy-phenyl)-s-(s-nitro-furan-
2-yl)-2-phenyl-tetrahydro-pyrazolo[1 ,5-alpyrimidin

525.36

525,4/527 1

40

7-(4-Methoxy-phenyl)-z-methyisulfanyl-5-(5-nitro-
furan-2-yl)-tetrahydro-pyrazolo[1 ,5-apyrimidin-3-
carbonitril

411.43

412,9

41

7-(2,4-Dimethy|-phenyl)-5-(2-ethoxycarbonyl-
cyclopropyl)-tetrahydro-pyrazolo[1 ,5-a]pyrimidin-
3-carbonséureethylester

411.5

412,5

42

2-[7-(2,4-Dimethyl-phenyl)—2-hydroxy-3-
phenylazo-tetrahydro-pyrazolo[1 ,9-a]pyrimidin-5-
yl]-cyclopropancarbonsaureethylester

459.54

4603

43

2-[2-ter1-Butyl-7-(2,4-dimethyl-phenyl)-tetrahydro—
pyrazolo[1,5-a]pyrimidin-5-yl]-
cyclopropancarbonséureethylester

395.54

396,5

2-[3-Brom-7-(2,4-dimethyl—phenyl)-2-phenyl-
tetrahydro-pyrazolo[1 ,S-apyrimidin-5-yl}-
cyclopropancarbons4ureethylester

494.43

494,4/496,2

45

2-[3-Cyano-7-(2.4-dimethyl-phenyl)—2-
methylisulfanyl-tetrahydro-pyrazolo[1,5-
alpyrimidin-5-ylj-
cyclopropancarbonsaureethylester

410.53

4113

46

5-(2-Ethoxycarbonyl-cycIopropyl)—7-(3-ﬂuor~
phenyl)-tetrahydro-pyrazolo[1 ,5-a)pyrimidin-3-
carbonséureethylester

401.43

402,2

47

2-[3-Brom-7-(3-brom-pheny|)-2-phenyl-tetrahydro-
pyrazolo[1,5-a]pyrimidin-5-yl}-
cyclopropancarbonséureethylester

545.28

544,3/546,1/
548,0

48

2-[7-(3-Brom-phenyl)-3-cyano-2-methylsulfanyl-
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-5-yl}-
cyclopropancarbonséureethylester

461.38

461,2/463,0

49

7-(2,4-Dimethyl-phenyl)—5-(5-nitro-thiophen-z-yl)-
3-phenylazo-tetrahydro-pyrazolo[1 .5-a)pyrimidin-
2-0l

474.54

4752

S0

7-(2,4-Dimethyl-phenyl)-z-methylsuIfanyl-5-(5-
nitro-thiophen—2—yl)-tetrahydro-pyrazolo[1 5-
a]pyrimidin-3-carbonitril

425.53

426,1

51

7-(2,4~Dimethy|-phenyl)-5-(5-nitro-thiophen-2-yl)-
tetrahydro-pyrazolo[1,5-a}pyrimidin-3-carbonitril

379.44

3801

52

7-(3,4-Dimethoxy-phenyl)-s-(s-nitro-thiophen-2-
yl)>-tetrahydro-pyrazolo[1,5-a)pyrimidin-3-
carbons#ureethylester

458.49

4593

53

7-(3,4-Dimethoxy-phenyl)-5-(5-nitro-thiophen-z-
yI)-3-phenyIazo-tetrahydro-pyrazolo[1 5-
a]pyrimidin-2-o

506.54

507,2

3-Brom-7-(3,4—dimethoxy-pheny|)-5-(5—nitro-
thiophen-2-yl)—2-phenyl-tetrahydro-pyrazoIo[1 \5-
a)pyrimidin

541.42

541,4/5433
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Beispie! Name berechnete| gefundene
Masse Masse

55 7-(3.4—Dimethoxy-phenyl)-2-methylsu|fanyl-5-(5- 457.53 458,1
nitro-thiophen-2-yl)—tetrahydro-pyrazolo[1 ,5-
a]pyrimidin-3-carbonitril

56 7-(3,4-Dimethoxy-phenyI)-5-(5-nitro-thiophen-2- 41143 4121
yl)-tetrahydro-pyrazolo[1 ,5-ajpyrimidin-3-
carbonitril

57 7-(4-Methoxy-phenyl)-5-(5-nitro-thiophen-2-yl)- 428.46 4291
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonsaureethylester

58 5-[3-Brom-7-(4-methoxy—phenyl)-2-phenyl- 494.34 | 494,2/496,1
tetrahydro-pyrazolo[1 ,5-aJpyrimidin-5-yl}-furan-2-
carbonsiure

59 5-Benzoyl-7-(2,4-dimethyl-phenyl)-tetrahydro- 403.48 404,2
pyrazolo[1 .5-a]pyrimidin-3-carbonséureethylester

60 5-Benzoyl-7-(2,4-dimethyl-phenyl)-2- 402.51 403,1
methylsulfanyl-tetrahydro-pyrazolo[1,5-
a]pyrimidin-3-carbonitril

61 5-Benzoyl-7-(2,4-dimethyl-phenyl)-tetrahydro- 356.42 | 355,3/357,2
pyrazolo[1,5-alpyrimidin-3-carbonitril

62 5-Benzoyl—7—(3,4-dimethoxy-phenyl)-tetrahydro- 43547 436,2
pyrazolo[1 ,5-a]pyrimidin-3-carbonséureethylester

63 [3-Brom-7-(3,4-dimethoxy-phenyl)—2-phenyl— 518.41 |[518,7/520,2
tetrahydro-pyrazolo[1 +9-aJpyrimidin-5-yl]-phenyl-
methanon

64 5-Benzoyl-7-(3,4-dimethoxy-phenyl)-2- 434.51 435,1
methylsuIfanyl-tetrahydro—pyrazolo[1 ,5-
a]pyrimidin-3-carbonitril

65 5-Benzoyl-7-(3,4-dimethoxy-phenyl)-tetrahydro- 388.42 389,1
pyrazolo[1,5-a]pyrimidin-3-carbonitril

66 5-Benzoyl-7-(4-methoxy-phenyl)-tetrahydro- 405.45 406,1
pyrazolo[1 ,5-a]pyrimidin-3-carbonséureethylester

67 5-Benzoyl-7-(4-methoxy—phenyl)-Z-methyIsuIfanyl— 404 .49 405,0
tetrahydro-pyrazolo[1 ,9-aJpyrimidin-3-carbonitril

68 5~Benzoyl-7-(4-methoxy-phenyl)—tetrahydro- 358.4 359,0
pyrazolo[1,5-a]pyrimidin-3-carbonitril

69 5-Benzoy|-7-(3-ﬂuor—phenyl)-tetrahydro- 393.41 3944
pyrazolo[1 ,5-a]pyrimidin-3-carbonsaureethylester

70 [3-Brom-7-(3-ﬂuor-phenyl)—2-pheny|-tetrahydro- 476.35 | 476,3/478,3
pyrazolof1 .9-a]pyrimidin-5-yl}-phenyl-methanon

71 [3-Brom-7-(3-brom-phenyl)-2-phenyl—tetrahydro- 537.26 538,4
pyrazolo[1,5-a]pyrimidin-5-y|]-phenyl-methanon

72 7-(2.4-DimethyI—phenyl)-5-(4-phenoxy-phenyl)~ 467.56 468,2
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonsaureethylester

73 3-Brom-7-(2,4-dimethyl-phenyl)—5—(4-phenoxy- 550.5 | 550,3/552,2
phenyl)-2-phenyl-tetrahydro-pyrazolo[1 \5-
aJpyrimidin

74 7-(2,4-DimethyI-phenyI)—Z-methylsuIfanyl-5-(4- 466.6 4671
phenoxy-phenyl)-tetrahydro—pyrazolo[1 ,5-
a]pyrimidin-3-carbonitril

75 7-(2.4-Dimethyl-phenyl)—5-(4-phenoxy-phenyl)- 420.51 4211

tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

20
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76

7-(3.4-Dimethoxy—phenyl)—5-(4-phenoxy-phenyl)—
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-3-
carbonsaureethylester

499.56

500,2

77

7-(3,4-Dimethoxy-phenyl)-2-methylsu!fanyl-s-(4-
phenoxy-phenyl)-tetrahydro-pyrazolo[1 5-
a]pyrimidin-3-carbonitril

498.6

499,1

78

3-[3-Cyano-7-(4-hydroxy-phenyl)-6-methyl-
tetrahydro-pyrazolo[1 »5-aJpyrimidin-5-yl)-2-
hydroxy-benzoesiure

390.39

391,1

79

3-(3-Cyano-5,5a,6,1 Ob-tetrahydro-3H-1,4,10¢c-
triaza-cyclopenta[c]ﬂuoren-5-yl)-2-hydroxy-
benzoesiure; 3-(3-Cyano-5,5a,6,10b-tetrahydro—
4H-1,4,1 Oc-triaza-cyclopenta[c]ﬂuoren-5-yl)-2-
hydroxy-benzoessure

372.38

373,0

80

3-(3-Cyano-7-phenylsuifa nyl-tetrahydro-
pyrazolo[1 .5-a]pyrimidin-5-yl)—2-hydroxy-
benzoesiure

392.43

392,9

81

3-[2-tert-Butyl-7-(4-chlor-phenyl)-7-methyl-
tetrahydro-pyrazolof ,5-a]pyrimidin-5-yl}-2-
hydroxy-benzoessure

439.94

440,2

82

5-(4-Hydroxy-3-methoxy-phenyl)-?—(4—hydroxy-
phenyl)-G-methyl-tetrahydro-pyrazolo[1 5-
a]pyrimidin-3-carbonsaureethylester

423.46

4241

83

5-(4-Hydroxy-3-methoxy-phenyl)-7-(4-hydroxy-
phenyl)-6-methyi-tetrahydro-pyrazolo[1 ,5-
a]pyrimidin-3-carbonitril

376.41

3771

84

5-(4-Hydroxy-3-methoxy-phenyl)-5,5a,6,10b-
tetrahydro-3H-1,4,1 Oc-triaza-cyclopentalc]fiuoren-
3-carbonsiureethylester: 5-(4-Hydroxy-3-
methoxy-phenyl)-S.Sa,S,10b-tetrahydro-4H-

14,1 Oc-triaza-cyclopenta[c]fluoren-3-
carbonsédureethylester

405.45

406,0

85

4-(2-tert-Butyl-5,5a,6,1 Ob-tetrahydro-3H-1.4,10¢c-
triaza-cyclopenta[c]fluoren-s-yl)-z-methoxy-
phenol; 4-(2-tert-ButyI-5.5a,6,10b-tetrahydro-4H-
14,1 Oc-triazmgrcyclopenta[c]ﬂuoren-5-y|)-2-
methoxy-phenol

389.49

390,2

86

5-(4-Hydroxy-3-methoxy-phenyl)—2-methylsulfanyl-
5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-
cyclopenta[c]fluoren-3-carbonitril; 5-(4-Hydroxy-3-
methoxy-phenyl)-2-methylsuIfanyl-5.5a,6.1 Ob-
tetrahydro-3H-1,4,1 Oc-triaza-cyclopenta[cjfluoren-
3-carbonitril

404.49

404,9

87

5-(4-Hydroxy-3-methoxy—phenyl)—?-phenylsulfanyl-
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonséureethylester

425.5

426,0

88

4-(2-tert-Butyl-7-phenylsulfanyl-tetrahydro-
pyrazolo[1 .5-a]pyrimidin-5~yl)—2-methoxy-phenol

409.55

410,1

88

4-(3-Brom-2-phenyl—7-phenylsuIfany|-tetrahydro-
pyrazolo[1 ,5-a]pyrimidin-5-y|)-2-methoxy-pheno|

508.44

508,2/510,0

80

5-(2-Hydroxy-3-methoxy-phenyl)-?-phenylsulfanyl-
tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonsaureethylester

425.5

425,0
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91 7-(4-Chlor-phenyl)-5-(2-hydroxy-3-methoxy- 441,91 4410
phenyl)-7-methyl-tetrahydro-pyrazolo[1 5-
a]pyrimidin-S-carbonséureethylester
92 5~(4-Hydroxy-butyl)—5,5a,6,10b-tetrahydro—3H- 308.38 309,3
1 .4.10c-triaza-cyclopenta[c]ﬂuoren-3-carbonitril; 5-
(4-Hydroxy-butyl)-5.5a,6,10b-tetrahydro-4H-
1,4,1 Oc-triaza-cyclopenta[c}fiuoren-3-carbonitril
93 5-(4-Hydroxy-butyl)~2-methy|sulfanyl-7- 374.52 375,2
phenylsulfanyl-tetrahydro-pyrazolo[1 5-
a]pyrimidin-3-carbonitril
94 5-(4-Hydroxy-butyl)-?-phenylsuIfanyl—tetrahydro— 328.43 329,2
pyrazolo[1,5-ajpyrimidin-3-carbonitril
95 7-(4-ChIor-phenyl)-s-(4-hydroxy-butyI)-7-methyl- 344.84 3451
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-3-carbonitril
96 5-Butyl-2-methylsuIfanyl-5.5a,6,10b-tetrahydro- 338.47 339,3
3H-1,4,1 Oc-triaza-cyclopentalcjfiuoren-3-
carbonitril; 5-Butyl-2-methylsulfanyl-5,5a,6,10b-
tetrahydro-4H-1,4,1 Oc-triaza-cyclopenta[c]fluoren-
3-carbonitril
97 5-Butyl-2-methylsuIfanyl-?-phenylsulfanyl- 358.52 359,2
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-3-carbonitril
98 5-Butyl-7-phenylsulfanyl-tetrahydro-pyrazolo[1 WS- 1 31243 3131
ajpyrimidin-3-carbonitril
99 5-Butyl-7-(4-chlor-phenyl)-?-methyl-z- 374.93 375,3
methylsulfanyl-tetrahydro-pyrazolo[1 V5~
a]pyrimidin-3-carbonitril
100 5-Cyclopropyl—7-(2.4-dimethyl-phenyl)-3- 387.48 388,5
phenylazo-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-2-
ol
101 2-tert-Butyl-5-cyclopropyl-7~(2.4-dimethyl-phenyl)— 323.48 3246
tetrahydro-pyrazolo[1 ,5-alpyrimidin
102 5-Cyclopropy|-7-(2,4-dimethyl-phenyl)-2- 338.47 339,8
methylsulfanyl-tetrahydro-pyrazolo[1 \5-
a]pyrimidin-3-carbonitril
103 2-tert-Butyl-5—cyc|opropyl-7-(3,4—dimethoxy- 355.48 | 356,3/357,6
phenyl)—tetrahydro-pyrazolo[1 ,5-alpyrimidin
104 3-Brom-5-cyc|opropyl-7-(3,4-dimethoxy—phenyl)-z- 454.37 | 454,3/456,1
phenyl-tetrahydro-pyrazolof1 \5-a]pyrimidin
105 5-Cyclopropyl-7-(4-methoxy—phenyl)-tetrahydro- 341.41 3427
pyrazolo[1 .5-a]pyrimidin-3-carbonsaureethylester
106 5-Cyclopropyl-3,5,53,6.7,11b-hexahydro-1,4,11c- 290.36 291,4
triaza-cyclopentafclphenanthrene-3-carbonitril
107 7-(2.4-Dimethyl-phenyl)-5-pyridin-2-yl-tetrahydro- 376.45 | 377,3/378,4
pyrazolo[1 ,5—a]pyrimidin-3-carbonsaureethylester
108 7-(2,4—Dimethyl-phenyl)—3—phenylazo—5—pyridin-2— 4245 4253
y-tetrahydro-pyrazolo[1 ,5-a]pyrimidin-2-ol
109 3-Brom-7-(2.4-dimethyl-phenyl)-z-phenyl-s- 459.39 | 459,7/462,2
pyridin-2-yl-tetrahydro-pyrazolo[1 ,5-ajpyrimidin
110 7-(2,4-Dimethyl-phenyl)-2-methylsulfanyl-5- 375.49 376,4
pyridin-2-yl-tetrahydro-pyrazolo[1 S-alpyrimidin-3-
carbonitril
111 7-(3,4-Dimethoxy-phenyl)-2-methylsuIfanyl-5- 434,56 4353

phenethyl-tetrahydro-pyrazolo[1 \S-alpyrimidin-3-

carbonitril

22
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112 7-(3,4-Dimethoxy-phenyl)-5-phenethyl—tetrahydro— 388.47 389,2
pyrazolo[1,5-a]pyrimidin-3-carbonitril
113 5-Cyclopropyl-7-(2-hydroxy-ethoxy)-tetrahydro- 295.33 296,2
pyrazolo[1 ,5-a]pyrimidin-3-carbonséureethylester
114 2-(2-tert-Butyl-5-cyclopropyl-tetrahydro- 279.38 280,3
pyrazolo[1 :9-a]pyrimidin-7-yloxy)-ethanol
115 5-Cyclopropyl-3,5,5a,6,7,8a-hexahydro-8-oxa- 277.32 278,3
1 ,4.8b-triaza-as-indacen—3-carbonséureethylester;
5-Cyclopropyl-4,5.5a.6,7,Ba-hexahydro-s-oxa-
1 ,4,8b-triaza-as-indacen-3-carbonséureethylester
116 5-Cyclopropyl-3~phenylazo-3.5.5a,6,7,8a- 325.37 326,5
hexahydro-8-oxa-1 14,8b-triaza-as-indacen-2-ol: 5-
CycIopropyl-S-phenylazo—4,5.5a,6.7.8a-
hexahydro-8-oxa-1 ,4.8b-triaza-as-indacen-2-ol
117 7-Cyclohexyloxy-5-cyclopropyl-tetrahydro- 333.43 3341
pyrazolo[1 ,5-a]pyrimidin-3-carbonsaureethylester
118 7-Cyclohexyloxy-5-cyc|opropyl-2-methylsulfanyl- 33246 333,2
tetrahydro-pyrazolo[1 S-a]pyrimidin-3-carbonitril
119 7-(4-Chlor-phenyl)-5-cyclohexyl-tetrahydro- 340.85 3414
pyrazolo[1,5-a]pyrimidin-3-carbonitril
120 5-Cyclohexyl-7-(2-hydroxyethoxy)-tetrahydro— 337.41 338,3
pyrazolo[1 ,5-a]pyrimidin-3-carbonsaureethylester
121 5-Cyclohexyl-3,5,5a,6,7.8a-hexahydro-8-oxa- 3194 320,3
1 .4.8b-triaza-as-indacen-3-carbonsaureethylester;
5-Cyclohexyl-4.5,5a,6,7,8a-hexahydro-8-oxa-
1 .4,8b-triaza-as-indacen-3-carbonsaureethylester
122 5-Cyclohexyl-7-cyclohexyloxy-tetrahydro- 375.51 376,2
pyrazolo[1 ,5-a]pyrimidin-3-carbonsaureethylester
123 7-(2.4-Dimethyl-phenyl)-3-phenylazo-5-propyl- 389.5 390,5
tetrahydro-pyrazolo[1,5-a]pyrimidin-2-ol
124 7-(2.4-Dimethyl-phenyl)—2-methylsulfanyl-s-propyl- 340.49 341,3
tetrahydro-pyrazolo[1 ,5-aJpyrimidin-3-carbonitril
125 5-tert-Butyl-7-(2,4-dimethyl-phenyl)—tetrahydro- 355.48 356,1
pyrazolo[1 ,5-_alpyrimidin-3-carbonséureethylester
126 2,5-Di-ter1—butyl-7-(3,4-dimethoxy-phenyl)- 371.52 3722
tetrahydro-pyrazolo[1,5-a]pyrimidin
127 3—Brom-5-tert-butyl-7-(3,4-dimethoxy-phenyl)-z- 470.41 | 470,2/4721
phenyl-tetrahydro~pyrazolo[1 ,5-a]pyrimidin
128 2-[3-Cyano-6,7-bis-(4-methoxy-phenyl)— 472.54 4730
tetrahydro-pyrazolo[1 ,5-a]pyrimidin-5-yl}-
cyclopropancarbonsaureethylester
129 3-Cyano-6,7-bis-(4-methoxy-phenyl)-tetrahydro- 404.42 405,0
pyrazolo[1,5-a]pyrimidin-5-carbons4ure
130 4-[3-Brom-6-methyl-2-phenyl-5-(4~triﬂuormethyl- 528.37 528,1
phenyl)—tetrahydro-pyrazolo[1,5-a]pyrimidin-7-yl]-
phenol
131 7-(4-Hydroxy-phenyl)-s-methyl-2-methylsuIfanyI- 44447 4451
5-(4-triﬂuormethyl-phenyl)-tetrahydro-
pyrazolo[1,5-a]pyrimidin-3-carbonitril
132 7-(4-Hydroxy-phenyl)-6-methyl-5-(4-triﬂuormethyl- 398.38 399,1

phenyl)-tetrahydro-pyrazolo[1,5-ajpyrimidin-3-
carbonitril
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133 2-(§-N|tro-phenylsulfonyl)-S-phenylsulfanyl-?- 510.61 511,2
pyndin-2-yl-6,7-dihydro-5H-thiazolo[3,2-
ajpyrimidin

134 3-(4-(;hlor-phenyl)-S-phenylsulfanyl-7-pyridin-2—yl— 435.99 436 4
6,7-dihydr -5H-thiazolo[3,2-a]pyrimidin

135 5-Phenylsulfany!-7-pyridin-2-y|-3-p-to|yl-6,7- 415.58 416,3
dihydro-SH-thiazoIo[S.2-a]pyrimidin

136 7-Methoxy-4-phenylsulfanyl-2-pyn'din-2-yl-3,4- 405.54 406,3
dihydro-2H-9-thia-1,4a-diaza-fluoren '

137 7-Ethoxy-4-pheny!suIfanyl-2-pyridin-2—yl-3,4- 419.56 420,3
dihydro-2H--thia-1,4a-diaza-fuoren '

138  {7-F Iuor-4-phenylsuIfanyl-2-pyridin-2-yl-3,4- 393.5 394,2

dihydro-2H-9-thia-1,4a-diaza-fluoren
139 3-Naphthalin-2-yl-5-phenylsulfanyl-7-pyridin-2-yl- 451.61 4525
6,7-d|hydro-5H-thiazolo[3,2-a]pyrimidin

140 7-Phenyl-3-phenylazo-5-pyridin-2-yl-3,5,6,7— 396,47 3974
tetrahydro-pyrazolo[15-a]pyrimidin-2-ol '

141 7—PhenylsuIfanyl—5-pyridin-2-yl-3.5,6.7-tetrahydro- 380,5 3814
pyrazolo[1 ,5-a]pyrimidine—3—carbonséureethylester

142 3-Pheny|azo-7—phenylsuIfanyl-5-pyridin-2-yl- 428,51 4296
3.5,6,7-tetrahydro-pyrazolo[1 ,5-a]pyrimidin-2-ol

143 3-Brom-7-phenylsulfanyl-5-pyridin-2-yl—3.5,6,7- 3873 3872
tetrahydro-pyrazolo[1S-a]pyrimidin

144 7-Phenylsulfanyl—5-pyridin-2-yl—3,5.6,7-tetrahydro- 333,41 334,2

pyrazolo[1,5-a]pyrimidin-3-carbonitril.

Pharmakologische Untersuchungen

[0055] Die Untersuchungen zur Bestimmung der NMDA-antagonistischen Wirkung der erfindungsgemsiBen Verbin-
dungen wurden an Hirnmembranhomogenaten (Homogenat von Rattenhirn ohne Cerebellum, Pons und Medulla oblon-
gata von ménnlichen Wistar-Ratten (Charles River, Sulzfeld, Deutschland)) durchgefiihrt.

[0056] Hierzu wurden frisch préparicrte Rattengchirne nach Abtrennen von Cercbellum, Pons und Medulla oblongata
in 50 mmol/l Tris/HC! (pH 7,7) mit cinem Polytron-Homogenisator (Modell PT3000, Kinematika AG, Littan, Schweiz)
bei 6.000 Umdrehungen pro Minute (UPM) fiir 1 Minute unter Eiskiihlung aufgeschlossen und anschlieBend fiir 15 Mi-
nuten bei 4°C und 60.000 g zentrifugiert. Nach Dekantieren und Verwerfen des Uberstandes, erneutem Aufnehmen in
50 mmol/l Tris/HC1 (pH 7,7) und AufschluB des Membranpellets mit einem Homogenisator bei 2.000 UPM fiir 1 Minute
wurde erneut fiir 15 Minuten bei 4°C und 60.000 g zentrifugiert. Der Uberstand wurde wiederum verworfen und das
Membranpellet in 50 mmol/i Tris/HCI (pH 7,7) homogenisiert (2.000 UPM fiir 1 Minute) und aliquotiert bei -70°C ein-
gefroren,

[0057]  Fiir den Rezeptorbindungstest wurden jeweils Aliquote aufgetaut und anschlieBend fiir 15 Minuten bei 4°C und
60.000 g zentrifugiert. Nach Dekantieren und Verwerfen des Uberstandes wurde das Membranpellet fiir den Bindungs-
test mit Bindungstest-Puffer aufgenommen und homogenisiert (2.000 UPM fiir 1 Minute). Als Bindungstest-Puffer wur-
den 5 mmol/l Tris/HCI (pH 7,7) supplementiert mit 30 umol/l Glycin und 100 pmol/l Glutaminséure verwendet.

[0058]  Als radioaktiv markierter Ligand wurde 1 nmol/l (*H)-(+)-MK801 ((5R,108)-(+)-5-Methyl-10,11-dihydro-5H-
dibenzo(a,d)cyclohepten-5,10-imin (NET-972, NEN, Kéln, Deutschland)) zugegeben. Der Anteil an unspezifischer Bin-
dung wurde in Anwesenheit von 10 pmol/l nicht radioaktiv markiertem (+)-MK801 (RBI/Sigma, Deisenhofen, Deutsch-
land) bestimmt. In weiteren Anséitzen wurden die jeweiligen erfindungsgemiBen Verbindungen in Konzentrationsreihen
zugegeben und die Verdréngung des radioaktiven Liganden aus seiner spezifischen Bindung am NMDA-Rezeptor ermit-
telt,

[0059] Die Ansitze wurden jeweils fiir 40 Minuten bei 25°C inkubiert und anschlieBend zur Bestimmung des an das
Himmembranhomogenat gebundenen, radioaktiven Liganden mittels Filtration geemtet, Die durch die Filter zuriickge-
haltene Radioaktivitdt wurde nach Zugabe von Szintillator (Szintillator "Ready Protein”, Beckmann Coulter GmbH,
Krefeld, Deutschland) im B-Counter (Packard TRI-CARB Liquid Szintillation Analyzer 2000CA, Packard Instrument,
Meriden, CT 06450, USA) vermessen.

[0060] Die resultierende, prozentuale Hemmung der spezifischen Bindung des Liganden (*H)-(+)-MK801 in Gegen-
wart von je 10 umol/l der jeweiligen erfindungsgemiBen Verbindung dient als MaB fiir die Affinitit dieser Verbindung zu
der (+)-MK801-Bindungsstelle des ionotropen NMDA-Rezeptors. Die Affinitiit sind in Tabelle 2 als Mittelwerte von
Doppelbestimmungen an ausgewihlten Beispielen angegeben:
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Tabelle 2
Beispiel % Hemmun
140 44 4
141 45
142 75
143 49
144 45

Pharmazeutische Formulicrung eines erfindungsgemiBen Arzneimittels

[0061] 1 gdes Hydrochlorids von 3-Phenylazo-7-phenylsulfanyl-5-pyridin-2—yl—3,5,6,7-tet.rahydro-pyrazolo[1,5-a]py-
rimidin-2-ol wurde in 11 Wasser fiir Injektionszwecke bei Raumtemperatur gelost und anschlieBend durch Zugabe von

Natriumchlorid auf isotone Bedingungen eingestelit.

1. Verbindung der allgemeinen Struktur (IA), (IB) oder (II) oder eines ihrer phartnazeutisch annehmbaren Salze:

R' R? R' R?
\N a N\ a
R/ PR )7 N7 B ~g
NN A 5
N R
R® I R®
TA IB
R’

worin

Patentanspriiche

20

25

30

3S

40

45

R' und R? unabhiingig voneinander H, O-R’, $-R19, C;_;,-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl, -
(C1-6-Alkyl)-Aryl, Heterocyclyl oder -(Cs-Alkyl)-Heterocyclyl bedeuten,

wobsei einer der Reste R' und R? H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, daB ciner der
Reste R und R? Aryl bedeutet, der andere Rest von R! und R? H oder Ci-12-Alkyl ist,

R* und R* H, Cy_y5-Alkyl, C3_g-Cycloalkyl, -CH,-C3 3-Cycloalkyl, Aryl oder -(C,_¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R? und R* 1 ist,

oder

einer der Reste R und R? zusammen mit einem der Reste R und R* W bildet, wobei W o-(CH,),-p' mitn = 3,4, 5
oder 6, a'-CH=CH-CH,-§, o-CH,-CH=CH-f', o-CH=CH-CH,-CH,-, o'-CH,-CH=CH-CH,-p', o'-CH,-CH,-
CH=CH-B,
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0-O-(CHyp)p-p' mit m =2, 3, 4 oder 5,

a!
/X
al
B\c Bl
H, , mit X = CH,, O oder
B, o

HC_ a o
ﬁ B B
S, 2 . oder

bedeutet, das mit o' gekennzeichnete Ende von W mit dem mit ¢ gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (IA), (IB) oder (II) verbunden ist und das mit B’ gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder () verbunden ist, der andere Rest
von R! und R? H oder Cy-12-Alkyl ist und der andere Rest von R® und R* H oder Croz-Alkylist;

RS Ci12-Alkyl, C;_g-Cycloalkyl, -CHp-Cy_g-Cycloalkyl, Aryl, -(C;_g-Alkyl)-Aryl, Heterocyclyl, -(Cy_g-Alkyl)-He-
terocyclyl oder C(=O)R!! bedeutet;

RéH, C;_¢-Alkyl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR 12, NRI?R!4, ORYS, S(O),RY mitp=0, 1 oder 2, -
C(=0)R" oder -N=N-Ary! bedeutet;

R"H, Cy_g-Alkyl, Argll, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR'2, NR*R!4, OR!8, S(0)RY mitq =0, 1
oder 2 oder C(=O)R bedeutet,

R¥H, C, g-Alkyl oder Aryl bedeutet, oder

die Reste R” und R® zusammen Y bilden, wobei Y Y-CR?=CRZ-CRB=CR-§' bedeutet und das mit ¥ gekenn-
zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (1) verbunden ist und das
mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (II) verbunden
ist;

R’ und RY unabhingig voneinander C_g-Alkyl, C3_g-Cycloalkyl, -CH;-C3_¢-Cycloalkyl, Aryl oder -(Cr_s-ALkyl)-
Aryl bedeuten;

R! Cig-Alkyl, C3_g-Cycloalkyl, -CH,-C3.g-Cycloalkyl, Aryl oder OR® bedeutet;

Cy_6-Alkyl oder -CH;-Aryl bedeutet;

RBund R gleiches oder verschiedenes C,_¢-Alkyl sind oder gemeinsam fiir -(CHz)y- mit h = 4 oder 5 stehen;
R und R16 unabhéingig voneinander H, C_g-Alkyl, C3_g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(Cy_g-Al-
kyl)-Aryl bedeuten;

R H, C\_g-Alkyl, C3.¢-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl, -(Ci-¢-Alkyl)-Aryl, NH,, NHR!?, NRPR!4 oder
OR?S bedeutet:

R'® und R'® unabhingig voneinander H, C,_g-Alkyl, C3¢-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(C;_¢-Al-
kyl)-Aryl bedeuten;

R¥H, Ci_g-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(Cy_¢-Alkyl)-Aryl oder OR?’ bedeutet:
R2L R%, R2 ynd R¥ unabhéngig voneinander H, Fluor, Chlor, Brom, Iod oder OR28 bedeuten;

R%, R%, R? und R? unabhingig voneinander H oder C,_¢-Alkyl bedeuten, wobei R? nicht H bedeutet, wenn zu-
gleich R! Aryl und R? Alkyl bedeuten;

wobei die Verbindungen

4,5,6,7-Telrahydro—Z—melhyl-5,7-diphenyl-pyramlo[1,5-a]pyrimidin,
4,5,6,7-Tet.rahydro-2,5-dimethyl—7—phenyl—pyrazolo[1,S-a]pyrimidin
4,5,6,7-Tetrahydro-5,7-dimethyl-3-phenyl-pyrazolo{ 1 ,5-a]pyrimidin
4,5,6,7-Tetrahydro—2,5,7-Lrimethy1-pyrazolo[1,S-a}pyrimidin,
4,5,6,7-Tetrahydro-5,7-dimethyl-2-phenyl-pyrazolo[1,5-a]pyrimidin,
4,5,6,7-Tetrahydro-2—methyl~5,7-di-n-propyl-pyrazolo[1,5-a]pyrimidin-3-carbonitril,
4,5,6,7-Tetrahydro-5-methyl-7- [3-(trifluormethyl)- phenyllpyrazolo[1,5-a)pyrimidin-3-carbonitril,
7-[4-(Chlor)-phenyl]-4,5,6,7-tetrahydro-5-methy1-pyrazolo[1,5-a]pyrimidin-3-carbonitril,

7- [3-(Chlor)-phenyl]-4,5,6,7-tetrahydro-5-methyl-pyrazolo[1,5-a] pyrimidin-3-carbonitril,
3,4-Dihydro-2-(4-nitrophenyl)-4-phenyl-2H-pyrimido[2, 1-b]benzothiazol,
3,4-Dihydro-4-(4-methylphenyl)-2-(4-nitrophenyl)-2H-pyrimido[2, 1-b]benzothiazol,

ausgenommen sind.

2. Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) sowie ihre pharmazeutisch annehmbaren Salze nach
Anspruch 1 in Form ihres Racemats, in Form der reinen Enantiomeren oder in Form von Mischungen der Enantio-
meren oder Diastereomeren in einem beliebigen Mischungsverhiiltnis.

3. Verbindung nach Anspruch 1 oder 2 oder ein pharmazeutisch annehmbares Salz davon, dadurch gekennzeichnet,
daB

R! und R? unabhﬁngi§ voneinander H, O-R®, $-R1, Ci6-Alkyl, Aryl' oder -(Cy_-Alkyl)-Aryl', wobei die Aryl-
Substituenten R?, R% und R3! unabhiingig voneinander H, Ci¢-Alkyl, F, Cl, Br, I, OH, O-Cy_¢-Alkyl, O-Aryl!
oder O-CHZ-Aryl1 sind, bedeuten, wobei einer der Reste R und R? H ist und der andere Rest von R! und R? nicht H

y

y
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ist oder fiir den Fall, daB einer der Reste R! und R2 Aryl' bedeutet, der andere Rest von R! und R2 H oder Cia-Al-
kyl bedeutet,

R? und R* H, unsubstituiertes oder einfach substituiertes oder mehrfach gleich oder verschieden substituiertes Me-
thyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl,
iso-Hexyl, sek.-Hexyl, Aryl' oder -CH,-Aryl' bedeutet,

wobei mindestens einer der Reste RY und R H ist, oder

einer der Reste R' und R? zusammen mit einem der Reste R und R W bildet, wobei W o'-CH=CH-CH,-f§', ot~
CH=CH-CH,-CH,-B', o-O-(CHy)p-B' mit m = 2, 3, 4 oder 5,

aD Bl a'
a'
Hy . H, oder °

bedeutet, das mit ¢’ gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (TA), (IB) oder (II) verbunden ist und das mit B’ gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (TA), (IB) oder (IT) verbunden ist, der andere Rest
von R! und R? H oder Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-
Amyl, sek -Amyl, n-Hexyl, iso-Hexyl, oder sek.-Hexyl bedeutet und der andere Rest von R® und RS H oder Methyl,
Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl, iso-
Hexyl, sek.-Hexyl bedeutet;

R’ Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl, sek.-Hexyl, Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl oder Cyeloheptyl, die jeweils un-
substituiert oder einfach substituicrt oder mehrfach gleich oder verschieden substituiert sind, Aryl' oder -(CH,)-
Aryl', wobei k = 1, 2, 3 oder 4 ist, Heterocyclyl oder C(=0)R!! bedeutet;

RS H, Methyl, Ethyl, -CN, Fluor, Chlor, Brom, Iod, -C(=0)R'” oder -N=N-Aryl! bedeutet;

R'Y, Aryll, OR, S(O)qu, wobei q = 0, 1 oder 2, oder unsubstituiertes oder einfach substituiertes oder mehrfach
gleich oder verschieden substituiertes Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl,
n-Amyl, iso-Amyl, sek.-Amyl, n-Hexyl, iso-Hexyl oder sek.-Hexyl bedeutet,

R® H oder Aryl' bedeutet,

oder

die Reste R” und R® zusammen Y bilden, wobei Y y-CR?'=CR2-CRZ=CR%-§' bedeutet und das mit Y gekenn-
zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das
mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden
ist;

R unsubstituiertes oder einfach substituiertes oder mehrfach gleich oder verschieden substituiertes Methyl, Ethyl,
n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sck.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sck.-Amyl, n-Hexyl, iso-Hexyl,
sek.-Hexyl, Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl oder Cycloheptyl bedeutet oder -[(CH,),-O]-H mit
r=1,2,3,4,50der6unds =1,2,3,4,5oder 6 bedeutet;

R Aryl' bedeutet;

R Aryl' oder OR® bedeutet;

R7 QOR%® bedeutet;

R'® H oder Methyl bedeutet;

RYH, Aryl1 oder jeweils unsubstituiertes, einfach substituiertes oder mehrfach gleich oder verschieden substituier-
tes Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Buty}, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek. - Amyl, n-
Hexyl, iso-Hexyl oder sek.-Hexyl bedeutet;

R?!, R2 R3 ynd R unabhingig voneinander H, Fluor, Chlor, Brom, Iod oder OR28 bedeuten;

R¥ H, Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl,
n-Hexyl, iso-Hexyl oder sck.-Hexyl bedeutet, wobei R% nicht H bedeutet, wenn zugleich R' Aryl und R? Alkyl be-
deuten;

R¥H, Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl,
n-Hexyl, iso-Hexyl oder sek.-Hexyl bedeutet; und

R®H, Methyl oder Ethyl bedeutet;

Heterocyclyl Furan-2-yl, Furan-3-yl, Thien-2-yl, Thien-3-yl, Pyridin-2-yl-, Pyridin-3-yl oder Pyridin-4-yl, wobei
Furanyl, Thienyl und Pyridinyl jeweils unsubstituiert oder einfach substituiert oder mehrfach gleich oder verschie-
den substituiert sind, bedeutet;

Aryl' Aryl', Aryl? oder Aryl? bedeutet;

Aryl' fiir

2 3 /st
- 4
g \6 \5J// RY

R31
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steht;

Aryl? fiir

steht;

R%, R* und R* unabhiingig voneinander H, Ci_g-Alkyl, Cy_g-Cycloalkyl, -(C,_g-Alkyl)-Cy_g-Cycloalkyl, Aryl, -
(Ci_g-Alkyl)-Aryl, Heterocyclyl, ~(Cy_s-Alkyl)-Heterocyclyl, F, Cl, Br, I, -CN, -NC, -QR¥, -SR¥, -NO, -NO,,
NH,, NHR*, NR¥R%, -N-OH, -N-OC, -Alkyl, -NHNH,, -N=N-Aryl, -(C=O)RY,

/O

CH )})
AL
mit d = 1, 2 oder 3, oder -(C=8)R*” bedeuten;
R32 ypd R unabhéingig voneinander H, -Cy_¢-Alkyl, -C3_g-Cycloalkyl, ~(Cy_6-Alkyl)-C; _g-Cycloalkyl, -Aryl, -
(Ci-6-Alkyl)-Aryl, -Heterocyclyl, -(C; -Alkyl)-Heterocyclyl, (C=O)R*, -[(CHy),,-O),-H oder -{(CHy)w-0),-Cye-
Alkyl mitw=1,2,30derdundz=1,2,3,4 oder § bedeuten;
R¥ (¢ 1-6-Alkyl, -CH-Aryl oder -(C=0)O-tert.-Butyl bedeutet;
R33 und R% unabhingig voneinander C;_g-Alkyl bedeuten oder gemeinsam fiir ~(CHy)g- mit g =4 oder 5 stehen;
R H, -Ci_g-Alkyl, -C3 ¢-Cycloalkyl, -(C1_6-Alkyl)-C3_¢-Cycloalkyl, -Aryl, -(C_g-Alkyl)-Aryl, -Heterocyelyl, -
(Cy_¢-Alky])-Heterocyclyl, -OR, -NH,, -NHR*, -NR**R* bedcutet;
R¥H, -Ci_6-Alkyl, -C3_g-Cycloalkyl, ~(Cy_¢-Alky])-C3_g-Cycloalkyl, -Aryl, -(Ci_¢-Alkyl)-Aryl bedeutet; und
R¥H, Cy_g-Alkyl, -C3_¢-Cycloalkyl, ~(Cr6-Alkyl)-C;_g-Cycloalkyl, -Aryl, -(Cr-¢-Alkyl)-Aryl, -Heterocyclyl oder
~(Cy_6-Alkyl)-Heterocyclyl bedeutet,
4. Verbindung nach irgendeinem der Anspriiche 1 bis 3 oder ein pharmazeutisch annehmbares Salz davon, dadurch
gekennzeichnet, da
R! und R? unabhingig voneinander H, O-R®, $-R'°, unsubstituiertes oder einfach substituiertes oder mehrfach
gleich oder verschieden substituiertes Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, tert.-Butyl oder n-Hexyl, Aryl'
oder -CHy-Aryl', wobei die Aryl-Substituenten R, R0 ynd R* unabhéngig voneinander H, Methyl, Ethyl, 2-Pro-
pyl, n-Butyl, tert.-Butyl, n-Hexgl, E, Cl, Br, I, OH, O-Methyl, O-Ethyl sind, bedeuten,
wobei einer der Reste R! und R? H ist und der andere Rest von R! und R2 nicht H ist oder fiir den Fall, daB einer der
Reste R! und R? Ary!' bedeutet, der andere Rest von R! und R2 H oder Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl,
tert.-Butyl oder n-Hexyl bedeutet,
RundR*H, Methyl oder Aryl' bedeutet, wobei die Aryl'-Substiuenten R?, R% ynd R3! unabhiéngig voneinander
H, Methyl oder O-Methyl sind,
wobei mindestens einer der Reste R® und R* H ist, oder
einer der Reste R! und R? zusammen mit einem der Reste R? und R* W bildet, wobei W o-CH=CH-CH-B', ot
CH=CH-CH,-CHy-B', 0-O-(CHy)p-B' mit m = 2, 3, 4 oder 5,

o B o
N e ¢
H : H, oder P

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (IA), (IB) oder (II) verbunden ist und das mit p' gekennzeichnete Ende von W mit dem mit § ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest
von R! und R? und der andere Rest von R® und R* Jjeweils H bedeuten;
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R® Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, -(CHy)4-OH, Cyclopropyl, wobei
Cyclopropyl unsubstituiert oder einfach mit C(=0)OH, C(=0)O-Methy! oder C(=0)0-Ethyl substituiert ist, Cyclo-
pentyl, Cyclohexyl, Aryl' oder -(CH,);-Aryl, wobei die Aryl'-Substituenten R%, R* und R*! unabhéingig vonein-
ander H, -OH, -O-Methyl, O-CsHs, CHj, CF; oder C(=0)OH sind und k = 1 oder 2 ist, Heterocyclyl oder C(=0)R!!
bedeutet;

R® H, -CN, Brom, -C(=0)R"” oder -N=N-Pheny! bedeutet;

R"H, Aryl' mit R?, R* und R*' gleich H, OH, S(0)R", wobei q = 0 oder 2 ist, oder Methyl, Ethyl, n-Propyl, 2-
Propyl, n-Butyl, iso-Butyl, sek.-Butyl oder tert.-Butyl bedeutet,

R¥H, Aryl!, wobei die Aryl'-Substiuenten R?%, R* und R3! unabhiingig voneinander H, Methyl oder Chlor sind
oder Aryl® mit R?, R* und R3! gleich H bedeutet, oder

die Reste R” und R® zusammen Y bilden, wobei Y y-CR*=CR?-CR™=CR*-§' bedeutet und das mit Y gekenn-
zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das
mit §' gekennzeichnete Ende von Y mit dem mit 8 gekennzeichneten Atom der allgemeinen Struktur (II) verbunden
ist;

R® Methyl, Ethyl, n-Propyl, 2-Propyl, n-Butyl, iso-Butyl, sek.-Butyl, tert.-Butyl, n-Amyl, iso-Amyl, sek.-Amyl, n-
Hexyl, iso-Hexyl, sek.-Hexyl, Cyclopropyl, Cyclopentyl oder Cyclohexyl bedeutet oder -[(CH,)-O-H mitr = 1, 2
oder 3 und s = 1 oder 2 bedeutet;

RY Aryl! bedeutet;

R'" Aryl' mit R?, R* und R*' gleich H oder OR? bedeutet;

RY7 OR? bedeutet;

R Methyl oder Aryl! bedeutet, wobei einer der Aryl'-Substiuenten R?, R* und R*! gleich H oder -NO, ist und die
beiden anderen Aryll—SubslituenLen von R®, R¥ und R¥* H sind,

R%! und R% H bedeuten;

R?2 H, Fluor oder OR?® bedeutet;

R? H oder Chlor bedeutet;

R® H, Methyl oder Ethyl bedeutet, wobei R2 nicht H bedeutet, wenn zugleich R! Aryl und R? Alkyl bedeuten;
R? H, Methyl oder Ethyl bedeutet;

R?8 Methyl oder Ethyl bedeutet, und

Heterocyclyl Furan-2-yl, Furan-3-yl, Thien-2-yl, Thien-3-yl, Pyridin-2-yl-, Pyridin-3-yl oder Pyridin-4-yl bedeutet,
wobei Furanyl, Thienyl und Pyridiny! jeweils unsubstituiert oder einfach substituiert oder mehrfach gleich oder ver-
schieden mit -NO,, -CHj; oder C(=0)OH substituiert sind.

5. Verbindung nach irgendeinem der Anspriiche 1 bis 4 oder ein pharmazeutisch annehmbares Salz davon, dadurch
gekennzeichnet, daf

R! und R? unabhiingig voneinander H, 0-CH,-CH;-OH, 0-Cyclohexyl, $-Phenyl, Methyl, Phenyl, 3-Fluor-phenyl,
3-Brom-phenyl, 4-Brom-phenyl, 4-Chlor-phenyl, 4-Fluor-phenyl, 3-Methyl-phenyl, 4-Hydroxy-phenyl, 4-Me-
thoxy-phenyl, 2,4-Dimethyl-phenyl, 3,4-Dimethoxy-phenyl, 2,3,4-Trimethoxyphenyl, 2-Naphthyl oder -CH,-Phe-
nyl bedeuten,

R® und R* H, Methyl oder 4-Methoxy-phenyl bedeuten, wobei mindestens einer der Reste R und R* H ist,

oder

ciner der Reste R" und R? zusammen mit einem der Reste R und R* W bildet, wobei W o/-CH=CH-CH,-B', o/
CH=CH-CH,-CHp-', o-O-(CHy),,-B' mit m = 2, 3, 4 oder 5,

3

o p‘l o
al
e "N @
H, ) Ha oder P

bedeutet, das mit o' gekennzeichnete Ende von W mit dem mit o, gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (TA), (IB) oder (IT) verbunden ist und das mit ' gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder {IT) verbunden ist,
der andere Rest von R! und R? und der andere Rest von R® und R* jeweils H bedeuten;
R’ n-Propyl, n-Butyl, tert.-Butyl, -(CHy)s-OH, Cyclopropyl, Cycloprop-2-yl-1-carbonsiureethylester, Cyclohexyl,
4-Trifluorphenyl, 4-Phenoxy-phenyl, 2-Hydroxy-3-methoxy-phenyl, 4-Hydroxy-3-methoxy-phenyl, 3-Carboxy-2-
hydroxy-phenyl, -(CH,),-Phenyl, 5-Carboxy-furan-2-yl, 5-Methyl-furan-2-yl, 5-Nitro-furan-2-yl, 5-Nitro-thien-2-
yL, Pyridin-2-yl, Pyridin-3-yl, C(=0)Phenyl, C(=0)OH oder C(=0)OFEthyl bedeutet, wobei R® nicht C(=0)OH be-
deutet, wenn zugleich R' Aryl und R? Alkyl bedeuten;
R® H, -CN, Brom, -C(=0)0H, -C(=0)OEthyl oder -N=N-Phenyl bedeutet;
R’ H, Phenyl, OH, -S-Methyl, -SO,-(4-nitrophenyl) oder tert.-Butyl bedeutet,
R® 4-Chlor-_}3henyl, 4-Methyl-pheny! oder 2-Naphthyl bedeutet, oder
die Reste R” und R® zusammen Y bilden, wobei Y y-CR*=CH-CH=CH-8' bedeutet und das mit ¥ gekennzeichnete
Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das mit &' ge-
kennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist, und
R?! Fluor, Methoxy oder Ethoxy bedeutet.
6. Verbindung nach Anspruch 1 oder ein pharmazeutisch annehmbares Salz davon, dadurch gekennzeichnet, daB
die Verbindung ausgewihlt ist ans:

— 3-Brom-5-(5-nitro-furan-2-yl)-7-m-tolyl-tetrahydro-pyrazolo[ 1,5-a]pyrimidin
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- 3-Brom-7-(4-ﬂuor-phenyl)-7-methy1—5-(5-nitro-furan-2-y1)-tetrahydro-pyrazolo[1,5—a]pyrimidin

— 3-Brom-7-naphthalin-2-yl-5-(5-nitro-furan-2-yl)-tetrahydro-pyrazolo[ 1,5-a] pyrimidin

- 2—(3-Brom-7-m—tolyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl)-cyclopropancarbons‘ciureethylester

- 2-[3-Brom-7-(4-brom-phenyl)—tetrahydro-pyrazolo[l,5-a]pyrimidin-S-yl]-cyclopropancarbonsﬁureethyle—
ster

- 2—(3-Brom-7-naphthalin-2—y1-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-yl)-cyclopropancarbonsﬁureethylester
- 3-Brom-7-(4-ﬂuor-phenyl)-7-methyl—5-(5-methyl-furan-2-yl)-tetrahydro-pyrazolo[l,5-a]pyrimidin

- 3—Brom-7—(3,4—dimethoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyn'midin-5-carbonsiiureeﬂ1ylester

- 3-Brom-7-(4-methoxy—phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-carbonsﬁureethylester

~ 3-Brom-7-(4-methoxy-phenyl)-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-5-carbonsaure

- 3-Brom-7-(2,4-dimethyl-phenyl)-S-(5-nitro-furan—2—yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 3-Brorn-7-(4-methoxy-pheny1)-5-(5-nitro-furan-2-y1)—tctrahydro-pyrazolo[l,5-a]pyrimidin

- 5,5a,6,8a—Tctrahydro—3H—l,4,8b-Lriaza-as-indaccn-3,5~dicarbonséiurediethylcster; 5,5a,6,8a-Tetrahydro-4H-
1,4,8b-triaza-as-indacen—3,5-dicarbonsﬁurediethy1ester;

- 2-Hydroxy-3-phenylazo—5,5a,6,8a-tetrahydro—3H-1,4,8b-triaza-as-indacen-5-carbonsﬁureethylester; 2-Hy-
droxy-3-phenylazo—5,5a,6,8a-tetrahydro—4H—l,4,8b-triaza—as-indacen-5-carbons%iureethy1ester

- 2-lert.-Butyl-5,5a,6,8a—tetrahydro-3H-1,4,8b-triaza-as-indacen-5-carbonséiureethylester; 2-tert.-Butyl-
5,5a,6,8a-tetrahydro—3H-1,4,8b-triaza-as-indacenvS—carbonsﬁureethylester

- 3-Brorn-2-phenyl—5,5a,6,8a—tetrahydro—3H-l,4,8b-m'aza-as-indacen-5-carbonsﬁureelhylester; 3-Brom-2-
phenyl—S,Sa,6,83-tetrahydro—4H-1,4,8b-tn'aza-as-indacen-S-carbonsﬁureethylester

- 7-(2,3,4-Trimelhoxy-phenyl)—letrahydro-pyrazolo[1,5-a]pyn’midin-S,5-dicarbonséiurediethylester

- 3-Cyano-2-melhylsulfanyl-7-(2,3,4—trimel.hoxy-phenyl)—Letrahydro-pyrazolo[l,5-a]pyrimidin-5-carbon-
sdureethylester

- 2-Hydroxy-7-(4-hydroxy- phenyl)-6-methyl-3-phenylazo-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-5-carbon-
sdureethylester

- 3-Brom-7-(4-hydroxy-phenyl)-6-methyl-2-phenyl-tctrahydro—pyrazolo[1,5-a]pyrimidin-5-carbonséiurc-
ethylester

- 5,53,6,10b-Telrahydro-3H—1,4,10c-triaza-cyclopenta[c]ﬂuoren-3,S-dicarbonséiurediethylester; 5,5a,6,10b-
Tetrahydro-4I1-1,4, 10c-triaza-cyclopenta[c]fluoren-3,5-dicarbonséurediethylester

= 2-Hydroxy-3-phenylazo-5,52,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c]fluoren-5-carbonsiure-
ethylester; 2-Hydroxy-3-phenylazo-5,5a,6, 10b-tetrahydro-4H-1,4,1 (Oc-triaza-cyclopenta[c}fluoren-5-carbon-
saureethylester

— T-Phenylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3,5-dicarbons#uredicthylester

- 3-Cyano-2-memylsulfanyl-7-phenylsulfanyl-tetrahydro—pyrazolo[l,5-a]pyrimidin-5-carbonsiiureethylesler
- 3-Cyano-2-methylsulfany1-7-(2,3,4-trimethoxy—phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-carbon-
sdure

- T-Phenylsulfanyl-tetrahydro-pyrazolo[1,5-alpyrimidin-3,5-dicarbonsiure3-ethylester

- 3-Cyano-7-(2,4—dimethy1-phenyl)-2—methylsulfanyl-tetrahydro—pyrazolo[1,S-a]pyrimidin-S-carbons‘ciure-
ethylester

- 3-Cyano-7-(2,¢dimethyl-phenyl)-tct.rahydro-pyrazolo[1,5-a]pyrimidin-S-carbons%iurccthylcster

-~ 7-(2,4-Dimemy1-phenyl)-tetrahydro—pyrazolo[l,5-a]pyrimidin-3,5-dicarbonsﬁure3-ethylester

~ 3-Brom-7-(2,4-dimethyl-phenyl)-2-phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-carbonssure

- 3-Cyano-7-(2,4-dimethy1—phenyl)-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidjn-5-carbonséiure

- 3-Cyano-7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[ 1,5-a)pyrimidin-5-carbonsiure

- 3-Cyano—7-(3,4-dimethoxy-phenyl)-2-methylsulfanyl-tet.rahydro-pyrazolo[1,5-a]pyrimidin-5-carbonséiure
- 7-(2,4-Dimethyl-phenyl)-5-(5—nitro-furan-2—y1)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonséiureethyl—
ester

- 7-(2,4-Dimethyl—phenyl)-S-(5-nitro-ﬁlran-2-yl)-3-phenylazo—teLrahydro—pyrazolo[l,5-a]pyrimidin-2-ol

- 3-Brom-7-(2,4—dimelhyl-phenyl)-5-(5-nitro-furan-2—y1)-2—phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 7-(2,4-Dimethyl—phenyl)-2-methylsulfanyl-S-(5-nitro—furan-2-yl)—tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonitril

- 7-(2,4-Dimethyl-phenyl)-S-(5-nitro-furan-2-yl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3—carbonitril

- 3-Brom-7-(3,4wdimethoxy-phenyl)-5-(5-nitro-furan-2-y1)-2-phenyl—tetrahydro—pyrazolo[1,5-a]pyrimidin

- 7-(4-Methoxy-phenyl)-2-methylsulfany1~5-(5-nitro-furan-2-yl)-tetrahydro—pyrazolo[1,5-a]pyrimidin—3-car-
bonitril

= 7-(2,4-Dimethyl-phenyl)-5-(2-ethoxycarbonyl-cyclopropyl)-tetrahydro- pyrazolo[1,5-a]pyrimidin-3-car-
bonsdureethylester

- 2-[7-(2,4-Dimethyl-phenyl)-2—hydroxy-3-phenylazo—tetrahydro-pyrazolo[1,5-a]pyn'midin-5-y1]-cyclopro-
pancarbonséureethylester

- 2-[2-tert.-Butyl—7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl]-cyclopropancarbon-
sdureethylester

- 2—[3-Brom-7-(2,4-dimelhyl-phenyl)-2—phenyl—teLrahyd.ro~pyrazolo[1,S—a]pyrimidin-5-yl]-cyclopropancar-
bonsiureethylester

- 2-[3-Cyano-7-(2,4-dimethyl—phenyl)-iz-memylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-S-yl]—cyclo-
propancarbonséureethylester

- 5-(2-Ethoxycarbonyl-cyclopropyl)-7-(3-ﬂuor-phenyl)-tetrahydro—pyrazolo[1,S-a]pyrimidin-3-carbons‘ciure-
ethylester

- 2-[3-Brom-7-(3-brom-phenyl)—2—phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl]-cyclopropancarbon-
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sdureethylester

- 2—[7-(3-Brom-phenyl)-3-cyano—2-methylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin—S-yl]-cyclopropan-
carbonsiureethylester

- 7-(2,4-Dimethyl—phenyl)-5-(5-nitro-ﬂ1iophen-2-yl)-3-phenylazo—tetrahydro-pyrazolo[1,5-a]pyrimidin-2~ol
- 7-(2,4-Dimethy1—phenyl)-2—methylsulfany1—5-(5-nitro-thiophen-Z-yl)-tetrahydro-pyramlo[1,5-a]pyn'midin-
3-carbonitril

— 7-(2,4-Dimethyl-phenyl)-5-(5-nitro-thiophen-2-yl)-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril

- 7-(3,4-Dimethoxy-phenyl)-5-(5-nitro-thiophen-2-yl)-tetrahydro-pyrazolo[1,5-a)pyrimidin-3-carbonséure-
ethylester

- 7—(3,4-Dimethoxy—phenyl)-5-(5—niLro-miophen’2-yl)-3-phenylazo-tetrahydro—pyrazolo[1,5-a]pyrimidin-2-
ol

- 3-Brom-7-(3,4wdimcrhoxy-phcnyl)-S-(S-niLro-thiophcn-2-yl)-2-phcnyl-tctrahydro—pyrazolo[1,5-a]pyrimi-
din

- 7~(3,4-Dimethoxy-phenyl)-Z-methylsulfany1-5-(5-nitro-lhiophen-2-yl)-tetrahydro—pyrazolo[1,5-a]pyrimi-
din-3-carbonitril

— 7-(3,4-Dimethoxy-phenyl)-5-(5-nitro-thiophen-2-yl)-tetrahydro-pyrazolo[1,5-a)pyrimidin-3-carbonitril

- 7-(4-Methoxy~phenyl)-5-(5-nitro-thiophen-2-y1)-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonséiureethy1-
ester

- 5-[3-Brorn-7-(4-methoxy-phenyl)—2—phenyl—tetrahydro—pyrazolo[l,S-a]pyrimidin-S-yl]-furan-2-carbon-
sdure

- 5-Benmyl—7-(2,4—dimelhyl-phenyl)-Letrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonsiiureelhylester

- 5-BenZoyl-7-(2,4-dimelhyl—phenyl)-Z-methylsulfanyl-Letrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitn'l

— 5-Benzoyl-7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril

- 5—Benzoyl-7-(3,4-dimethoxy-phenyl)—tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonsﬁureethylester

- [3-Brom-7-(3,4-dimcthoxy-phenyl)-2-phcnyl-tctrahydro-pyrazolo[1,5-a]pyrimidin-S-yI]-phcnyl—mcthanon
- 5-Benzoyl-7-(3,4-dimcthoxy-phcnyl)-2—mcthylsulfanyl-tctrahydro—pyrazolo[1,5-a]pyrimidin-3-carboniuil
— 5-Benzoyl-7-(3,4-dimethoxy-phenyl)-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril

- 5-Benzoyl-7-(4-methoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbons%iureethylester

- 5-Benzoyl-7-(4-methoxy-pheny1)-2—methylsu1fanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

= 5-Benzoyl-7-(4-methoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- S-Benzoyl-7-(3-ﬁuor-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonsiiureethy1ester

- [3-Brom—7-(3-ﬂuor-phenyl)-2-phenyl-tetrahydro—pyrazolo[l,5-a]pyﬁmidin-S-yl]—phenyl-methanon

- [3-Brom—7-(3-brom-phenyl)-2-phenyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-5-yl]-phenyl-methanon

- 7-(2,4wDimelhyl—phenyl)-5-(4-phenoxy-phenyl)-letrahydro-pyrazolo[1,5-a]pyrimidin—3-carbonsﬁureelhyl—
ester

- 3-Brom-7-(2,4-dimethyl-pheny?)-5-(4-phenoxy-phenyl)-2-phenyl-tetrahydro- pyrazolo[1,5-a]pyrimidin

- 7-(2,4—Dimethyl—phenyl)—Z—methylsulfanyl-S-(4—phenoxy-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbonitril

- 7-(2,4-Dimcthyl-phcnyl)-5-(4-phenoxy-phcny1)-tctrahydro-pyrazolo[1,5-a]pyﬁmidin-3-carbonitril

- 7-(3,4—Dimcthoxy-phenyl)-5-(4—phcnoxy—phenyl)-tctrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonsﬁure-
ethylester

- 7-(3,4-Dimethoxy-phenyl)-2-methylsulfanyl-5-(4—phenoxy-pheny1)—tetrahydro-pyrazolo[l,5-a]pyrimidin-
3-carbonitril

- 3-[3-Cyano-7-(4—hydroxy-phenyl)-6-methyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-S-yl]-Z-hydroxy-benzoe-
sdure

- 3-(3-Cyano-5,5a,6,lOb-tetrahydro—3H—1,4,10c-triaza—cyclopenta[c]ﬂuoren-S-yl)-2-hydmxy-benzoes%iure;
3-(3-Cyano—5,5a,6,10b—tetrahydro—4H—1,4,10c-triaza-cyclopenta[c]ﬂuoren-S-yl)-Z-hydroxy-benzoes%iure

- 3-(3-Cyano-7-phenylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-5-yl)—2-hydroxy-benzoes§ure

- 3-[2-Lert.-Bulyl-7-(4-chlor-phenyl)-7-melhyl-tetrahydro—pyrazolo[l,5-a]pyrimidin-5-y1}-2-hydroxy-ben-
zoeséure

- 5-(4-Hydroxy-3-mcthoxy-phenyl)-7—(4whydroxy-phcnyl)—6-mcthyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-
carbons#ureethylester

- 5-(4-Hydroxy-3-methoxy-phenyl)-7-(4—hydroxy-phenyl)-G-methyl—tetrahydro—pyrazolo[1,5-a]pyrimidin-3-
carbonitril

- 5-(4-Hydroxy-3-methoxy-phenyl)-S,Sa,6,10b-tetrahyd.ro-3H-1,4,10c-m'aza-cyclopenta[c]ﬂuoren-3-carbon-
sdurecthylester; 5-(4-Hydroxy-3—methoxy-phenyl)-5,5a,6,10b-teLrahydro-4H-1,4,1()c-triaza-cyclopen—
ta[c]fluoren-3-carbonsiureethylester

- 4-(2-tert.-Butyl-5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c]ﬂuoren-5-y1)-2-methoxy-phenol; 4-
(2-tert.-Butyl—5,5a,6,10b-tetrahydro—4H-1,4,10c-triaza-cyclopenta[c]ﬂuoren—5-yl)-2-methoxy—phenol

- 5-(4-Hydroxy-3-methoxy-phenyl)-2-methylsu1fanyl-5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopen'
ta[c]fluoren- 3-carbonilril; 3-(4-Hydroxy-3-methoxy-phenyl)-2-methylsulfanyl-5,5a,6, 10b-tetrahydro-3H-
1,4,10c-triaza-cyclopenta|c]fluoren-3-carbonitril

- 5-(4-Hydroxy-3-methoxy-phenyl)-7-pheny1sulfanyl-t.etrahydro-pyrwolo[],5-a]pyrimidin—3-carbons’:iure-
ethylester

- 4-(2-tert.-Butyl-7-phenylsulfanyl-tetrahydro—pyramlo[1,5-a]pyrimidin-5-yl)-2—meﬂ10xy—phenol

- 4—(3-Brom-2-phenyl-7-phenylsulfanyl—tetrahydro—pyrazolo[1,5-a]pyrimidin-5-yl)-2-methoxy-phenol

- 5-(2-Hydroxy-3-methoxy-phenyl)-7-phenylsulfanyl—tetrahydro—pyrazolo[l,5-a]pyrimidin—3-carbons’ciure-
ethylester

31

15

20

25

30

35

40

45

50

55

60

65

e



10

15

20

30

35

40

45

50

55

65

DE 10112197 A1

- 7-(4-Chlor—phenyl)-5-(2-hydroxy-3-methoxy-phenyl)—7-methyl-tetrahydro-pyrazolo[l,5-a]pyrimidin-3-
carbonséureethylester

- 5-(4-Hydroxy-butyl)-5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c]ﬂuoren—3-carbonitril; 5-(4-Hy-
droxy-butyl)-5,5a,6,10b-tetrahydro-4H-1,4,10c-triaza-cyclopenta[c]fluoren-3-carbonitril

- 5-(4-Hydmxy-butyl)-2-methylsulfanyl-7-phenylsulfanyl-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonitril
- 5-(4-Hydroxy-butyl)-7—phenylsulfanyl-tetrahydro—pyrazolo[l,5-a]pyrimidin-3-carbonitril

- 7-(4-Chlor-phenyl)-5-(4-hydroxy-butyl)—7-methyl-tetrahydro-pyrazolo[l,5-a]pydmidin-3-carbonitril

— 5-Butyl-2-methylsulfanyl-5,5a,6,10b-tetrahydro-3H-1,4,10c-triaza-cyclopenta[c)fluoren-3-carbonitril;  5-
Butyl-2-methylsulfanyl-5,5a,6,10b-tetrahydro-4H-1,4,10c-triaza-cyclopentafc]fluoren-3-carbonitril

— 5-Butyl-2-methylsulfanyl-7-phenylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

— 5-Butyl-7-phenylsulfanyl-tetrahydro-pyrazolo{1,5-a]pyrimidin-3-carbonitri

- 5-Buty1-7-(4-chlor-phenyl)-7-mcthyl-2-mcthylsulfanyl-tctrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonit.ril
— 5-Cyclopropyl-7-(2,4-dimethyl-phenyl)-3-phenylazo-tetrahydro-pyrazolo[ 1,5-a] pyrimidin-2-ol

- 2-tert.-Butyl—5-cyclopropyl—7-(2,4-dimethyl-phenyl)-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 5-Cyclopropyl-7-(2,4-dimethyl—phenyl)-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin—3-carboni-
tril

- 2-tert.-Butyl-5-cyclopropyl—7-(3,4-dimethoxy-phenyl)-tetrahydro—pyrazolo[ 1,5-a)pyrimidin

- 3-Brom—5-cyclopropyl-7-(3,4—dimeLhoxy-phenyl)—Z-phenyl—tetrahydro—pyrazolo[1,5-a]pyrimidin

- 5-Cyclopropyl-7-(4-methoxy-phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-3-carbonséiureethylester

— 5-Cyclopropyl-3,5,52,6,7,11b-hexahydro-1,4,11c-triaza-cyclopenta[c]phenanthrene-3-carbonitril

- 7-(2,4—Dimethyl—phenyl)-5-pyridin—2-yl—telrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonsiiureethylesler

= 7-(2,4-Dimethyl-phenyl)-3-phenylazo-5-pyridin-2-yl-tetrahydro-pyrazolo[ 1 ,3-a]pyrimidin-2-ol

- 3-Brom-7-(2,4—dimethyl-phenyl)-Z—phenyl—5-pyridin-2-yl-tetrahydro-pyrazolo[1,5-a]pyrimidin

- 7-(2,4-Dimethyl—phenyl)—2—methylsulfany1-5-pyridin—2-y1-tetrahydro—pyrazolo[1,5-a]pyrimidin—3-carboni-
tril

- 7-(3,4-DimeLhoxy-phenyl)-2-mcthylsu1fany1-5-phcncthyl-tctrahydro-pyramlo[l,5-a]pyrimidin-3-carboni-
tril

— 7-(3,4-Dimethoxy-phenyl)-5-phenethyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

- 5-Cyclopropyl-7-(2-hydroxy-ethoxy)-tetrahydro-pyrazolo[l,5-a]pyrimidin-3-carbonsﬁureethy1ester

= 2-(2-tert.-Butyl-5-cyclopropyl-tetrahydro-pyrazolo[ 1,5-a)pyrimidin-7-yloxy)-ethanol

- 5-Cyclopropyl-3,5,5a,6,7,8a-hexahydro-8-oxa-1,4,8b-triaza-as-indacen-3-carbons'aiureethylester; §-Cyclo-
propyl-4,5,5a,6,7,8a-hexahydro-8-oxa-1,4,8b-triaza-as-indacen-3-carbonsiureethylester

— 5-Cyclopropyl-3-phenylazo-3,5,5a,6,7,8a-hexahydro-8-oxa- 1,4,8b-triaza-as-indacen-2-ol; 5-Cyclopropyl-
3-phenylazo-4,5,52,6,7,8a-hexahydro-8-oxa-1,4,8b-triaza-as-indacen-2-ol

— 7-Cyclohexyloxy-5-cyclopropyl-tetrahydro-pyrazolof 1 »)-a]pyrimidin-3-carbonsiureethylester

— T-Cyclohexyloxy-5-cyclopropyl-2-methylsulfanyl-tetrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonitril

~ 7-(4-Chlor-phenyl)-5-cyclohexyl-tetrahydro-pyrazolo[ 1,5-a)pyrimidin-3-carbonitril

- 5-Cyclohexyl-7-(2-hydroxy-emoxy)-tetrahyd.ro—pyrazolo[1,5—a]pyrimidin-3-carbonsﬁureethylester

- 5-Cyclohcxyl—3,5,5a,6,7,8a-hexahydro-8-oxa-1,4,8b-triaza-as-indaccn-3-carbons%iurccthylester; 5-Cyclo-
hexy1-4,5,5a,6,7,8a—hexahydro—8-oxa-1,4,8b-triaza-as-indaccn-3-carbonsﬁurccthylcstcr

— 5-Cyclohexyl-7-cyclohexyloxy-tetrahydro-pyrazolo{1,5-a] pyrimidin-3-carbonsaureethylester

— 7-(2,4-Dimethyl-phenyl)-3-phenylazo-5-propyl-tetrahydro-pyrazolo[1,5-aJpyrimidin-2-ol

- 7—(2,4—Dimemyl-phenyl)-2—methylsulfanyl-5-propyl-letrahydro-pyrazolo[1,5-a]pyrimidin-3-carbonit1il

- 5-tert.-Butyl—7-(2,4-dimethyl-phenyl)-tetrahydro—pyrazolo[l,5-a]pyrimjdin-3-carbons%iureethylester

- 2,5-Di-tert.-butyl-7-(3,4-dimethoxy-phenyl)-tetrahydro-pyrazolo{1,5-a]pyrimidin

- 3-Brom-5-tert.-buty1-7-(3,4-dimethoxy—phenyl)-2—phenyl—tetrahydro-pyrazolo[l,5-a]pyrimidin

- 2—[3-Cyano—6,7-bis-(4-methoxy-phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidin-S-yl]-cyclopropancarbon-
sdureethylester

— 3-Cyano-6,7-bis-(4-methoxy-phenyl)-tetrahydro-pyrazolo{ 1,5-a]pyrimidin-5-carbonsiure

- 4- [3-Brom-6-methyl-2-phenyl—5-(4-triﬂuormethyl—phenyl)-tetrahydro—pyrazolo[1,5-a]pyrimidjn-7-yl]-phe-
nol

- 7-(4-Hydroxy-phcnyl)—é-methyl-2-mcthylsulfanyl-5-(4-tdﬂuonnethy1—pheny1)-tetrahydro-pyrazolo[1,5-
a]pyrimidin-3-carbonitril

- 7-(4-Hydroxy-phenyl)-6-methyl-S-(4-Lriﬂuormemyl-phenyl)-letrahydro-pyrazolo[1,5-a]pyrimidin—3-carbo-
nitril

- 2—(4-Nitro-phenylsulfonyl)-S-phenylsulfanyl-7-pyridin-2—y1-6,7-dihydro-5]I-thiazolo[3,2-a]pyrimidin

- 3—(4-Chlor-phenyl)-5-phenylsu1fanyl-7-pyridin-2-y1—6,7-dihydro—5H-Lhiazolo[3,2—a]pyrimidin

- 5-Phenylsulfanyl-7-pyridin-2-yl-3-p-tolyl-6,7-dihydro-5H-thiazolo[3,2-a)pyrimidin

— T-Methoxy-4-phenylsulfanyl-2-pyridin-2-y1-3,4-dihydro-2H-9- thia-1,4a-diaza-fluoren

— 7-Ethoxy-4-phenylsulfanyl-2-pyridin-2-yl-3,4-dihydro-2H-9-thia-1,4a-diaza-fluoren

= 7-Fluor-4-phenylsulfanyl-2-pyridin-2-yl-3,4-dihydro-2H-9-thia- 1 4a-diaza-fluoren

— 3-Naphthalin-2-y1-5-phenylsulfanyl-7-pyridin-2-yl-6,7-dihydro-5H-thiazolof3,2-a}pyrirnidin

— 7-Phenyl-3-phenylazo-5-pyridin-2-yl-3,5,6,7-tetrahydro-pyrazolo{15-aJpyrimidin-2-ol

~— 7-Phenylsulfanyl-5-pyridin-2-yl-3,5,6,7-tetrahydro-pyrazolo{ 1,5-alpyri midine-3-carbonsiureethylester

— 3-Phenylazo-7-phenylsulfanyl-5-pyridin-2-yl-3,5,6,7-tetrahydro-pyrazolo{1,5-a]pyrimidin-2-ol

= 3-Brom-7-phenylsuifanyl-5-pyridin-2-y1-3,5,6,7-tetrahydro-pyrazolo[ 15-a] pyrimidin

— T-Phenylsulfanyl-5-pyridin-2-yl-3,5,6,7-tetrahydro-pyrazolo[ 1,5-a]pyrimidin-3-carbonitril,

7. Verfahren zur Herstellung von Verbindungen der allgemeinen Struktur (IA) und/oder (IB) sowie ihrer pharma-
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zeutisch annehmbaren Salze:

R' R? R'" R?
N R? H R3
~NT @ Ny
R / BI™~r* R N BI™~R*
NN N\ A 5
I N R
RS H R®

IA IB

worin

R! und R? unabhiingig voneinander H, O-R’, S-RY, C_p5-Alkyl, C3-g-Cycloalkyl, -CH,-C;_¢-Cycloalkyl, Aryl, -
(Cy¢-Alkyl)-Aryl, Heterocyclyl oder -(Cy-¢-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R! und R? H ist und der andere Rest von R! und R2 nicht H ist oder fiir den Fall, daf einer der
Reste R! und R? Aryl bedeutet, der andere Rest von R und R? H oder Cy-12-Alkyl bedeutet,

RPund R*H, Cr12-Alkyl, C3_g-Cycloalkyl, -CH,-Cy_g-Cycloalkyl, Aryl oder -(C,_¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R? und R* H ist, oder

einer der Reste R! und R? zusammen mit einem der Reste R® und R* W bildet, wobei W o'-(CH,),-f' mitn=3,4,5
oder 6, o-CH=CH-CH,-f', o-CH,-CH=CH-B', 0-CH=CH-CH,-CH,-B', o-CHy-CH=CH-CH,-B', o-CH,-CH,-
CH=CH-B, a"-O-(CHp),-p' mit m =2, 3, 4 oder 5:

H;
/C
a
NG
H,
o /X
N *
Bl
H, , mit X = CH,, O oder
g, o

C ] 1]
S, Ha , P oder B

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (TA) oder (IB) verbunden ist und das mit ' gekennzeichnete Ende von W mit dem mit § gekenn-
zeichneten Atom der Verbindung der allgemeinen Struktur (TA) oder (IB) verbunden ist, der andere Rest von R! und
R*H oder C,_;5-Alkyl ist und der andere Rest von R und R* H oder Cr1-Alkyl ist;

R’ Ci-12-Alkyl, C3_g-Cycloaloalkyl, -CHy-C;_8-Cycloalkyl, Aryl, -(Cy_¢-Alkyl)-Aryl, Heterocyclyl, -(Cys-Alkyl)-
Heterocyclyl oder C(=O)R'! bedeutet;

RS H, C,_g-Alkyl, -CN, Fluor, Chlor, Brom, lod, NO,, NH,, NHR!2, NR'3R 4, ORS, S(0),R¥ mit p=0, 1 oder 2, -
C(=0)R" oder -N=N-Aryl bedeutet;

R"H, Ci_g-Alkyl, Anyl, -CN, Fluor, Chlor, Brom, Iod, NO,, NHz, NHR', NRPR™, OR™, $(0);R™ mit q = 0, 1
oder 2 oder C(=0)R% bedeutet;

R’ und R" unabhiingig voneinander C;_g-Alkyl, C3-g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(C_g-Alkyl)-
Ar?'l bedeuten;

R! Ci-g-Alkyl, C3_g-Cycloalkyl, -CHy-C3_g-Cycloalkyl, Aryl oder OR® bedeutet;

R!2C,_¢-Alkyl oder -CH;-Aryl bedeutet;

R und R™ gleiches oder verschiedenes Cy_¢-Alkyl sind oder gemeinsam fiir -(CH,)y- mit h = 4 oder 5 stehen;
R und R!6 unabhiéngig voneinander H, C,_g-Alkyl, C;_g-Cycloalkyl, -CH,-C3 4-Cycloalkyl, Aryl oder -(C,_¢-Al-
kyl)-Aryl bedeuten;

R' H, Cy_g-Alkyl, Cy ¢-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl, ~(Cy_g-Alkyl)-Aryl, NH,, NHR'2, NRPR!™ oder
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ORZ bedeutet;

R'® und R'® unabhingig voneinander H, Cis-Alkyl, Cy ¢-Cycloalkyl, -CHy-Cs_g-Cycloalkyl, Aryl oder -(C;_¢-Al-
kyl)-Aryl bedeuten;

R¥H, Cl_g-Alk?’l, C5_g-Cycloalkyl, -CHy-C;.g-Cycloalkyl, Aryl oder -(Cy¢-Alkyl)-Aryl oder OR? bedeutet; und
R, R? und R?’ unabhiingig voneinander H oder C;_g-Alkyl bedeuten, wobei R nicht H bedeutet, wenn zugleich
R! Aryl und R? Alkyl bedeuten;

dadurch gekennzeichnet, daf

ein Pyrazolamin der allgemeinen Struktur (ITTA) oder (ITIB):

H
/N\NH N~
R’ R’ |
_ \
NH, NH,
RS R®
mA 11§ ] ,
worin

R und R’ wie oben in diesem Anspruch definiert sind, mit einem Aldehyd der allgemeinen Struktur vy

A

RS
Iv ,
worin
R wie oben in diesem Anspruch definiert ist, und einem Olefin der allgemeinen Struktur (V):
R’ R®
o B
R? R*
v ?
worin

R!, R% R? und R* wie oben in diesem Anspruch definiert sind mit der MaBgabe, daB, wenn einer der Reste R! und
R? zusammen mit einem der Reste R? und R*W bildet, das mit o' gekennzeichnete Ende von W mit dem o-Koh-
lenstoffatom des Olefins der allgemeinen Struktur (V) und das mit B’ gekennzeichnete Ende von W mit dem B-Koh-
lenstoffatom des Olefins der allgemeinen Struktur (V) verbunden ist,

in Gegenwart einer Siure umgesetzt wird.

8. Verfahren zur Herstellung von Verbindungen der allgemcinen Struktur (I} oder pharmazeutisch annehmbarer
Salze davon:

worin
R! und R? unabhiingig voneinander H, O-R?, $-R!0, Ci-12-Alkyl, C3_¢-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl, -
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(Cis-Alkyl)-Aryl, Heterocyclyl oder -(C;_¢-Alkyl)-leterocyclyl bedeuten,

wobei einer der Reste R" und R? H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, a8 einer der
Reste R' und R? Aryl bedeutet, der andere Rest von R und R? H oder Cy._;,-Alkyl bedeutet,

RPundR*H, Ci-12-Alkyl, C3_g-Cycloalkyl, -CHy-Css-Cycloalkyl, Aryl oder -(Cy_g-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R und R* H ist, oder

einer der Reste R' und R? zusammen mit einem der Reste R und R* W bildet, wobei W o¢~(CHy)-B mitn =3, 4, 5
oder 6, a-CH=CH-CH,-p', o-CH,-CH=CH-f§, o-CH=CH-CH,-CH,-f', o-CHp-CH=CH-CH,-p', o-CH,-CH,-
CH=CH-B, &-O-(CHy)-§' mit m = 2, 3, 4 oder 5:

H,
C
/

a

LR

Hz

al
-
al
B¢ g
H, , mit X = CH,, O oder
B, o
Hzi\ al q'
C Bl B'
S, Ha , oder

bedeutet, das mit o' gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (IT) verbunden ist und das mit B gekennzeichnete Ende von W mit dem mit B gekennzeichneten
Atom der Verbindung der allgemeinen Struktur (IT) verbunden ist, der andere Rest von R und R? H oder Ci12-Al-
kyl ist und der andere Rest von R3 und R* H oder Cl-12-Alkyl ist;

R’ Ci12-Alkyl, C3_g-Cycloalkyl, -CHy-Cs_¢-Cycloalkyl, Aryl, ~-(Ci_e-Alkyl)-Aryl, Heterocyclyl, -(Cy_s-Alkyl)-He-
terocyclyl oder C(=O)R!! bedeutet;

R"H, Crs-Alkyl, Anyl, -CN, Fluor, Chlor, Brom, Tod, NOz, NH,, NHR'2, NR"R™, OR'®, $(0);R" mit q =0, 1
oder 2 oder C(=0)R?’ bedcutet,

R¥H, C,_g-Alkyl oder Aryl bedeutet

oder

die Reste R” und R® zusammen Y bilden, wobei Y Y-CR¥=CR?-CR®=(CR*-§' bedeutet und das mit Y gekenn-
zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (II) verbunden ist und das
mit &' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden
ist;

R’ Cy-g-Alkyl, C3_g-Cycloalkyl oder -CHy-Cy_g-Cycloalkyl, Aryl oder «(Ci-s-Alkyl)-Aryl bedeutet;
RYC_gAlkyl, C;g-Cycloalkyl oder -CH,-Cs_g-Cycloalkyl, Aryl oder -(C,_g-Alkyl)-Aryl bedeutet;

R' Cy_g-Alkyl, C3 g-Cycloalkyl oder -CH,-C3_g-Cycloalkyl, Aryl oder OR® bedeutet;

R2C\_¢-Alkyl, oder -CH,-Aryl bedeutet;

R' und R™ gleiches oder verschiedenes Cy-6-Alkyl sind oder gemeinsam fiir -(CH,)y- mit h = 4 oder 5 stchen;
RI8Y, Cy_g-Alkyl, C3_y-Cycloalkyl, -CH,-C3_¢-Cycloalkyl, Aryl oder -(Cr_-Alkyl)-Aryl bedeutet;

RY Ci_g-Alkyl, C;_g-Cycloalkyl, -CH,-C3 g-Cycloalkyl, Aryl oder -(C,¢-Alkyl)-Aryl bedeutet;

R H, C)_g-Alkyl, C; g-Cycloalkyl, -CHy-Cy_g-Cycloalkyl, Aryl oder -(C,_-Alkyl)-Aryl oder OR?’ bedeutet:
R2L RZ RB ynd R¥ unabhéngig voneinander I1, Fluor, Chlor, Brom, Iod oder OR2? bedeuten;

R¥, R®, R? und R?® unabhingig voneinander IT oder C1-¢-Alkyl bedeuten, wobei R? nicht H bedeutet, wenn zu-
gleich R? Aryl und R? Alkyl bedeuten;

dadurch gekennzeichnet, daB

ein Thiazolamin der allgemeinen Struktur (VI):
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VI

worin

R7 und R® wie oben in diesem Anspruch definiert sind mit der MaBgabe, da8, wenn R” und R® Y bilden, das mit Y
gekennzeichnete Ende von Y mit dem mit y gekennzeichneten Atom des Thiazolamins der allgemeinen Struktur
(VD) und das mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom des Thiazolamins der all-
gemeinen Struktur (VI) verkniipft sind,

mit einem Aldehyd der allgemeinen Struktur (IV):

worin
R? wie oben in diesem Anspruch definiert ist,
und einem Olefin der allgemeinen Struktur (V):

R! R

worin

R, R?% R® und R* wie oben in diesem Anspruch definiert sind mit der MaBgabe, daB, wenn einer der Reste R! und
R? zusammen mit einem der Reste R und R* W bildet, das mit o gekennzeichnete Ende von W mit dem o-Koh-
lenstoffatom des Olefins der allgemeinen Struktur (V) und das mit B’ gekennzeichnete Ende von W mit dem B-Koh-
lenstoffatom des Olefins der allgemeinen Struktur (V) verbunden ist,

in Gegenwart einer S4ure umgesetzt wird.

9. Verfahren nach Anspruch 7 oder 8, dadurch gekennzeichnet, daf die Umsetzung des Heterocyclylamins der all-
gemeinen Struktur (ITIA) oder (IIIB) bzw. (VI) mit dem Aldehyd der allgemeinen Struktur (IV) und dem Olefin der
allgemeinen Struktur (V) in einem Eintopf-Verfahren durchgefiihrt wird.

10. Verfahren nach irgendeinem der Anspriiche 7 bis 9, dadurch gekennzeichnet, dag die Saure Trifluoressigséure
ist.

11. Verfahren nach irgendeinem der Anspriiche 7 bis 10, dadurch gekennzeichnet, daB die Umsetzung in einem or-
ganischen Losungsmitte] bei einer Temperatur von 0 bis 100°C und einer Reaktionszeit von 0,25 bis 12 h durchge-
fiihrt wird,

12. Verfahren nach einem der Anspriiche 7 bis 11, dadurch gekennzeichnet, daB die Reaktion bei einer Temperatur
von 15 bis 40°C durchgefiihrt wird,

13. Substanzbibliothek, enthaltend mindestens eine Verbindung der allgemeinen Struktur (IA), (IB) oder (II):
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. R® H R3
\N o N\ a
R’ / BI™~r* _7 N B~R*
N R® N RS
R° 1, R°
IA 1B

II

worin

R! und R? unabhingig voneinander H, O-R?, $-R!9, Ci-12-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl, -
(Cy-¢-AlkyD)-Aryl, Heterocyclyl oder -(Cys-Alkyl)-Heterocyclyl bedeuten,

wobet einer der Reste R! und R? H ist und der andere Rest von R' und R2 nicht H ist oder fiir den Fall, da8 einer der
Reste R! und R? Aryl bedeutet, der andere Rest von R! und R? H oder Cy_12-Alkyl bedeutet,

R’ und R* H, Cy_12-Alkyl, C3_¢-Cycloalkyl, -CH,-Cs ¢-Cycloalkyl, Aryl oder -(Cy._¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R® und R* H ist,

oder

einer der Reste R' und R? zusammen mit einem der Reste R3 und R* W bildet, wobei W o-(CHy),-B' mitn=3,4,5
oder 6, o-CH=CH-CH,-B', o/-CH,-CH=CH-B', o-CH=CH-CH,-CH,-p', a-CH,-CH=CH-CH,-B', or-CH;-CH,-

CH=CH-f', o-O-(CHp)-p’ mit m = 2, 3, 4 oder 5:
H,
/c
o
e
H, ‘
al
. A
ql
¢ "
H, , mit X = CH,, O oder
py o
o' o
H,C
S, Ha . oder

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o, gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (IA), (IB) oder (IT) verbunden ist und das mit B’ gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (1) verbunden ist, der andere Rest
von R' und R? H oder C;_;,-Alkyl ist und der andere Rest von R und R* H oder Ciip-Alkyl ist;
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R3 Cy_yp-Alkyl, C3 ¢-Cycloalkyl, -CH,-C3_¢-Cycloalkyl, Aryl, -(C 1-6-Alkyl)-Aryl, Heterocyclyl, -(Cy_¢-Alkyl)-He-
terocyclyl oder C(=0)R!! bedeutet;

RS Cy_g-Alkyl, -CN, Fluor, Chlor, Brom, Tod, NO,, NH,, NHR'2, NRI’R!4, ORS, S(O),R™ mit p = 0, 1 oder 2, -
C(=O)R" oder -N=N-Aryl bedeutet;

R™H, Cp_g-Alkyl, Argl, -CN, Fluor, Chlor, Brom, Iod, NO;, NH,, NHR'?, NRUR'¢, OR!8, $(0);R* mitq =0, 1
oder 2 oder C(=0)R?° bedeutet,

R¥H, Cy_g-Alkyl oder Aryl bedeutet, oder

die Reste R” und R® zusammen Y bilden, wobei Y Y-CR¥=CRZ-CR®=CR*-§' bedeutet und das mit Y gekenn-
zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das
mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden
ist;

R? und R unabhingig voneinander C;_g-Alkyl, C;_s-Cycloalkyl, -CHy-C3_g-Cycloalkyl, Aryl oder -(Cy_¢-Alkyl)-
Aryl bedeuten;

RUC)g-Alkyl, C3 4-Cycloalkyl, -CH,-Cs g-Cycloalkyl, Aryl oder OR? bedeutet;

R"? Ci_¢-Alkyl oder -CH,-Aryl bedeutet;

RY und R gleiches oder verschiedenes Cy_¢-Alkyl sind oder gemeinsam fiir -(CHy)y,- mit h = 4 oder 5 stehen:
R und R'6 unabhéingig voneinander H, Cy_g-Alkyl, C3 g-Cycloalkyl, -CHy-C;_-Cycloalkyl, Aryl oder -(Cy_¢-Al-
kyl)-Aryl bedeuten;

RY Cy_g-Alkyl, C3 g-Cycloaliyl, -CH,-Cs_g-Cycloalkyl, Aryl, -(Cr_g-Alkyl)-Aryl, NH,;, NHR'2, NRPR' oder
OR? bedeutet;

R'™ und R'° unabhéngig voneinander H, Cy_g-Alkyl, C; g-Cycloalkyl, -CH;-Cy_3-Cycloalkyl, Aryl oder -(C;_g-Al-
kyl)-Aryl bedeuten;

R¥H, Ci-g-Alkyl, C5_g-Cycloalkyl, -CHy-C;_g-Cycloalkyl, Aryl oder -(Cy_g-Alkyl)-Aryl oder OR% bedeutet;
R%, RZ R* und R* unabhiingig voneinander H, Fluor, Chlor, Brom, Tod oder OR?® bedeuten;

R%,R® R¥ ynd RB unabhingig voneinander H oder C)_¢-Alkyl bedeuten, wobei R? nicht H bedeutet, wenn zu-
gleich R! Aryl und R? Alkyl bedeuten.

14, Arzneimittel, enthaltend mindestens eine Verbindung der allgemeinen Struktur (IA), (IB) oder (II) oder eines
ihrer pharmazeutisch annehmbaren Salze:

\ R® H R?
\N o N\ o
R’ / BI™R* R7 N BI~R¢
AN . \ N y
R IL RS
IA IB

worin

R! und R? unabhéingig voneinander H, O-R?, $-R19, Cr-12-Alkyl, C3_g-Cycloalkyl, -CH;-C;_g-Cycloalkyl, Aryl, -
(Cy_¢-Alkyl)-Aryl, Heterocyclyl oder -(Cy-¢-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R! und R? H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, daB einer der
Reste R' und R? Aryl bedeutet, der andere Rest von R! und R? H oder C,.12-Alky! bedeutet,

RPundR* H, Cy_12-Alkyl, C3 g-Cycloalkyl, -CHz-C3 -Cycloalkyl, Aryl oder -(C;_¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R3 und R4 H ist,

oder

einer der Reste R! und R? zusammen mit einem der Reste R® und R* W bildet, wobei W a-(CH,),-B' mitn=3,4,5
oder 6, w-CH=CH-CH,-f', o-CH,-CH=CH-p, o-CH=CH-CH,-CH,-B', o-CH,-CH=CH-CH,-§', o-CH,-CH,-
CH=CH-f, o-O-(CH,)p-p' mit m =2, 3, 4 oder 5:
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, mit X = CH,, O oder

C \ \
S, H , B oder >

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-

gemeinen Struktur (IA), (IB) oder (II) verbunden ist und das mit P’ gekennzeichnete Ende von W mit dem mit B ge-

kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest

von R! und R? H oder Ci-12-Alkyl ist und der andere Rest von R? und R* H oder Cyop-Alkyl ist;

R’ Ci-12-Alkyl, C3_¢-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl, -(Cy_g-Alkyl)-Aryl, Heterocyclyl, -(Cy_g-Alkyl)-He-

terocyclyl oder C(=O)R!! bedeutet;

ROH, C1.g-Alkyl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH, NHR'2, NRERY, OR'S, S(O),R'6 mit p = 0, 1 oder 2, -

C(=0)R"7 oder -N=N-Aryl bedeutet;

R™H, C_g-Alkyl, Argl, -CN, Fluor, Chior, Brom, Tod, NO,, NH,, NHR'2, NRR', OR™, $(0)R" mit q = 0, 1

oder 2 oder C(=0)R? bedeutet,

R¥H, C, g-Alkyl oder Aryl bedeutet,

oder

die Reste R’ und R® zusammen Y bilden, wobei Y Y-CR?!=CR%2-CR®=(R?-§' bedeutet und das mit Y gekenn-

zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden ist und das

mit &' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden

ist;

R%und R unabhingig voneinander Cy_g-Alkyl, C3_g-Cycloalkyl, -CH,-Cs_g-Cycloalkyl, Aryl oder «(Cy6-Alkyl)-
1 bedeuten;

R! Ci-s-Alkyl, C3_¢-Cycloalkyl, -CH,-C3 g-Cycloalkyl, Aryl oder OR? bedeutet;

R2 C,_¢-Alkyl oder -CH,-Aryl bedeutet;

RPundRH¥ gleiches oder verschiedenes C,_¢-Alkyl sind oder gemeinsam fiir -(CHy)y~ mit h = 4 oder 5 stehen;

RY und R'6 unabhéngig voneinander H, Cy_g-Alkyl, C3_g-Cycloalkyl, -CH,-Cs_g-Cycloalkyl, Aryl oder -(C,_4-Al-

kyD)-Aryl bedeuten;

RI7H, Cis-Alkyl, C3_g-Cycloalkyl, -CH,-C;_-Cycloalkyl, Aryl, ~(Cy_¢-Alkyl)-Aryl, NH,, NHR'2, NR!3R! oder

ORZ6 bedeutet;

R und R' unabhiingig voneinander H, Cy-g-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(Cy_¢-Al-

kyl)-Aryl bedeuten;

R¥H, C)_g-Alkyl, (3 g-Cycloalkyl, -CHy-C;.g-Cycloalkyl, Aryl oder -(C)_g-Alkyl)- Aryl oder OR? bedeutet;

R2L R%2 R ynd R¥ unabhingig voneinander H, Fluor, Chlor, Brom, Iod oder OR?® bedeuten;

R%, R%, R¥ und R?® unabhiingig voneinander H oder Cy_¢-Alkyl bedeuten, wobei R’ nicht H bedeutet, wenn zu-

gleich R! Aryl und R? Alkyl bedeuten,

15. Verwendung einer Verbindung der allgemeinen Struktur (IA), (IB) oder (II) oder eines ihrer pharmazeutisch an-

nehmbaren Salze:

39

10

25

30

35

40

45

50

55

60

65



10

15

20

25

30

35

45

50

55

65
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II

worin

R! und R? unabhiingig voneinander H, O-R?, $-R'°, Ci-12-Alkyl, C3_g-Cycloalkyl, -CH;-C;_g-Cycloalkyl, Aryl, -
(Cr6-Alkyl)-Aryl, Heterocyclyl oder -(C;_¢-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R' und R? H ist und der andere Rest von R und R? nicht H ist oder fiir den Fall, daB einer der
Reste R! und R? Aryl bedeutet, der andere Rest von R! und R? H oder Ci-12-Alkyl bedeutet,

R} und R* H, Cy_12-Alkyl, C3_3-Cycloalkyl, -CH;-C3.3-Cycloalkyl, Aryl oder -(Cy.¢-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R? und R4 H ist, oder

einer der Reste R! und R? zusammen mit einem der Reste R? und R* W bildet, wobei W o-(CHyp),-B' mitn=3, 4,5
oder 6, a-CH=CH-CH,-f', o'-CH,-CH=CH-p,, o-CH=CH-CH,-CH,-', o-CH,-CH=CH-CH,-f', o-CH,-CH,-
CH=CH-f', o-O-(CHy)yy-B' mit m =2, 3, 4 oder 5:

H;

Bv
Ha , mit X = CH,, O oder

c L) 1
S, H, , P oder B

bedeutet, das mit o’ gekennzeichnete Ende von W mit dem mit & gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (TA), (IB) oder (I) verbunden ist und das mit p' gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (II) verbunden ist, der andere Rest
von R! und R? H oder C,_,-Alkyl ist und der andere Rest von R® und R* H oder Ciip-Alkyl ist;

Ci_12-Alkyl, C3_g-Cycloalkyl, -CHp-C3_g-Cycloalkyl, Aryl, -(Ci_¢-Alkyl)-Aryl, Heterocyclyl, -(C,_¢-Alkyl)-Hete-

40

e



DE 10112197 Al

rocyclyl oder C(=0)R!! bedeutet;

R®H, Cy_g-Alkyl, -CN, Fluor, Chlor, Brom, Iod, NOz, NHy, NHR'%, NR*R™, ORY, $(0),R' mit p = 0, 1 oder 2, -

C(=0)R" oder -N=N-Ary! bedeutet;

R"H, C;_g-Alkyl, Anyl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR', NRPR', OR3, $(0);RY mit q =0, 1

oder 2 oder C(=0)R% bedeutet,

RYH, C_¢-Alkyl oder Aryl bedeutet, oder

die Reste R und R® zusammen Y bilden, wobei Y Y-CR¥=CR?-CR®=CR*-§' bedeutet und das mit Y gekenn-

zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (II) verbunden ist und das

mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (II) verbunden

ist;

R’ und R unabhiingig voneinander Cy_g-Alkyl, C3 g-Cycloalkyl, -CH,-Cs_g-Cycloalkyl, Aryl oder -(C,_g-Alkyl)-
1 bedeuten;

Rif¢ 1-8-Alkyl, C3 ¢-Cycloalkyl, -CH,-Cy g-Cycloalkyl, Aryl oder OR? bedeutet;

R!2 C_¢-Alkyl oder -CHy-Aryl bedeutet;

R" und R* gleiches oder verschiedenes Ci-6-Alkyl sind oder gemeinsam fiir -(CI,),- mit h = 4 oder 5 stehen;

RY und R' unabhiingig voneinander H, Cy_g-Alkyl, C3_g-Cycloalkyl, -CHz-Cs_g-Cycloalkyl, Aryl oder -(Cy_g-Al-

kyD-Aryl bedeuten;

R'" H, Cy_g-Alkyl, Cy g-Cycloalkyl, -CH,-Cy_g-Cycloalkyl, Aryl, -(Cy_s-Alkyl)-Aryl, NH,, NHR'2, NR¥R™ oder

OR? bedeutet;

R'®und RY unabhiingig voneinander H, C,_g-Alkyl, C;_s-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(C;_g-Al-

kyD)-Aryl bedeuten;

R20H, Cy_g-Alkyl, C;_¢-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(C;_g-Alkyl)-Aryl oder OR? bedeutet;

R2, RZ R* und R* unabhiingig voneinander H, Fluor, Chlor, Brom, Tod oder OR? bedeuten:

R%, R%, R” und R unabhiingig voneinander H oder C;_¢-Alky! bedeuten, wobei R25 nicht H bedeutet, wenn zu-

gleich R Aryl und R? Alkyl bedeuten,

zur Herstellung eines Arzneimittels zur Behandlung von Schmerz.

16. Verwendung einer Verbindung der allgemeinen Struktur (IA), (IB) oder (I1) oder eines ihrer pharmazeutisch an-
nehmbaren Salze:

R' R? R! R?
N R? H R®
\N o N\ o
4 BI™~r* o N B ~pe
N R® N R®
‘o] |
IA IB

II

worin

R' und R? unabhingig voneinander H, O-R’, $-R'°, C,_1;-Alkyl, C3_g-Cycloalkyl, -CHy-C_g-Cycloalkyl, Aryl, -
(Cy_¢-Alkyl)-Aryl, Heterocyclyl oder -(C;_-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R und R? H ist und der andere Rest von R! und R? nicht H ist oder fiir den Fall, daf einer der
Reste R' und R? Aryl bedeutet, der andere Rest von R! und R? H oder Ci_12-Alkyl bedeutet,

R? und R* H, Cy_;5-Alkyl, C3_g-Cycloalkyl, -CH;-Cs.g-Cycloalkyl, Aryl oder -(Cy_¢-Alkyl)-Ary! bedeuten,

wobei mindestens einer der Reste R* und R* H ist, oder

einer der Reste R' und R? zusammen mit einem der Reste R® und R* W bildet, wobei W of~(CH,),-p' mitn=3,4, 5
oder 6, ov-CH=CH-CH,-B, o'-CH,-CH=CH-f', o-CH=CH-CH,-CH,-B', o'-CH,-CH=CH-CH,-B', o-CH,-CH,-
CH=CH-f', a~O-(CHy),,-B' mit m = 2, 3, 4 oder 5:
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C
H, ,
al
AN .
H, , mit X = CH,, O oder

| °
b o a
C Bl Bl
S, Ha . oder

bedeutet, das mit o’ gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-

gemeinen Struktur (IA), (IB) oder (IT) verbunden ist und das mit B! gekennzeichnete Ende von W mit dem mit B ge-

kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (IT) verbunden ist, der andere Rest

von R! und R? H oder C;_;5-Alkyl ist und der andere Rest von R? und R* H oder Cr1-Alkyl ist;

R’ Ci-12-Alkyl, Cy_g-Cycloalkyl, -CHy-Cy_g-Cycloalkyl, Aryl, -(Cy_¢-Alkyl)-Aryl, Heterocyclyl, -(C;_¢-Alkyl)-He-

terocyclyl oder C(=O)R!! bedeutet;

R®H, C,_g-Alkyl, -CN, Fluor, Chlor, Brom, Tod, NO,, NH,, NHR 2, NRPR™, ORY, S(O):R*® mitp=0, 1 oder 2, -

C(=0)R" oder -N=N-Ary! bedeutet;

R H, C1_g-Alkyl, Aryl, -CN, Fluor, Chlor, Brom, Iod, NO,, NH,, NHR'2, NR'’R!, OR®, S(O)RY mitq=0, 1

oder 2 oder C(=0)R% bedeutet,

REH, Ci-g-Alkyl oder Aryl bedeutet, oder

die Reste R” und R® zusammen Y bilden, wobei Y v-CRY=CR%-CR®=CR%-§' bedeutet und das mit ¥ gekenn-

zeichnete Ende von Y mit dem mit y gekennzeichneten Atom der allgemeinen Struktur (II) verbunden ist und das

mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten Atom der allgemeinen Struktur (IT) verbunden

ist;

R’ und R unabhiingig voneinander C;_g-Alkyl, Cs.g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(C,_-Alkyl)-
1 bedeuten;

R Cp_g-Alkyl, C3_g-Cycloalkyl, -CH,-C3 4-Cycloalkyl, Aryl oder OR? bedeutet;

R2 Ci-6-Alkyl oder -CH,-Aryl bedeutet;

R und R gleiches oder verschiedenes C;_g-Alkyl sind oder gemeinsam fiir -(CHy);- mit h =4 oder 5 stehen;

R ynd R16 unabhingig voneinander H, C;_g-Alkyl, C3s-Cycloalkyl, -CHy-C3_g-Cycloalkyl, Aryl oder -(Cy_¢-Al-

kyD)-Aryl bedeuten;

R'H, Cy_g-Alkyl, C3.¢-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl, -(Ci_g-Alkyl)-Aryl, NH,, NHR'?, NR*R' oder

OR bedeutet;

R"®und RP unabhingig voneinander H, C).g-Alkyl, C3_g-Cycloalkyl, -CHy-C3_3-Cycloalkyl, Aryl oder -(C;_¢-Al-

kyl)-Aryl bedeuten;

ROy, Cy_g-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder-(Cy¢-Alkyl)-Aryl oder OR? bedeutet;

R%, R? R und R? unabhiingig voneinander H, Fluor, Chlor, Brom, Tod oder OR? bedcuten;

R% R¥ R¥ und R® unabhingig voneinander H oder Cy_¢-Alkyl bedeuten, wobei R nicht H bedeutet, wenn zu-

gleich R Aryl und R? Alkyl bedeuten;

zur Herstellung eines Arzneimittels zur Behandlung und/oder Prophylaxe von Epilepsie, Schizophrenie, neurode-

generativen Erkrankungen, insbesondere Morbus Alzheimer, Morbus ITuntington und Morbus Parkinson, von cere-

bralen Ischimien und Infarkten, von Psychosen, bedingt durch erhdhten Aminosiurespiegel, Hirnddemen, Unter-

versorgungszustinden des zentralen Nervensystems, insbesondere bei Hypoxien und Anoxien, von AIDS-Demenz,

von Encephalomyelitis, des Tourette-Syndroms, der perinatalen Asphyxie und/oder bei Tinnitus.

17. Pharmazeutische Zusammensetzung, die mindestens eine Verbindung der allgemeinen Struktur (TA), (IB) oder

(IT) oder eines ihrer pharmazeutisch annehmbaren Salze:
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II

worin

R! und R? unabhiingig voneinander H, O-R%, $-R'C, Ci12-Alkyl, C3_g-Cycloalkyl, -CH2-C3_¢-Cycloalkyl, Aryl, -
(Cr6-Alkyl)-Aryl, Heterocyclyl oder -(C;_¢-Alkyl)-Heterocyclyl bedeuten,

wobei einer der Reste R' und R? H ist und der andere Rest von R* und R? nicht H ist oder fiir den Fall, daB einer der
Reste R! und R? Aryl bedeutet, der andere Rest von R! und R? H oder Ci-12-Alkyl bedeutet,

RPundR%H, Cia12-Alkyl, C3_g-Cycloalkyl, -CH,-C3 g-Cycloalkyl, Aryl oder -(C)_s-Alkyl)-Aryl bedeuten,

wobei mindestens einer der Reste R? und R* H ist,

oder

einer der Reste R! und R? zusammen mit einem der Reste R3 und R* W bildet, wobei W 0/-(CHy)-B' mitn=3,4,5
oder 6, o-CH=CH-CH,-P', o'-CHp-CH=CH-B', o-CH=CH-CH;-CH,-§', o"-CH,-CH=CH-CH,-', o-CH,-CH,-
CH=CH-f', &'~-O-(CH)py-B' mit m =2, 3, 4 oder 5:

H,

C
e
[0 4

FNg

H,

Bl
H, , mit X = CH,, O oder

C : ,
S, Ha . P oder °

bedeutet, das mit o gekennzeichnete Ende von W mit dem mit o gekennzeichneten Atom der Verbindung der all-
gemeinen Struktur (IA), (IB) oder (IT) verbunden ist und das mit ' gekennzeichnete Ende von W mit dem mit B ge-
kennzeichneten Atom der Verbindung der allgemeinen Struktur (IA), (IB) oder (II) verbunden ist, der andere Rest
von R' und R? H oder Cy_2-Alkyl ist und der andere Rest von R® und R* H oder Ci_iz-Alkyl ist;
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R3C)1p-Alkyl, C3 ¢-Cycloalkyl, -CH,-C3 g-Cycloalkyl, Aryl, -(Cy¢-Alkyl)-Aryl, Heterocyclyl, (C_g-Alkyl)-He-
terocyclyl oder C(=O)R!! bedeutet;

RO H, Cy_g-Alkyl, -CN, Fluor, Chlor, Brom, Iod, NOy, NH,, NHR 2, NR3R ™, ORS, S(0);R*® mitp=0, 1 oder 2, -
C(=0)R!7 oder -N=N-Aryl bedeutet;

R™H, Cy_s-Alkyl, Arg'l, -CN, Fluor, Chlor, Brom, Tod, NO,, NH,, NHR'Z, NR“R™, OR®, S(0)R¥ mitq =0, 1
oder 2 oder C(=0)R% bedeutet,

R®H, Cis-Alkyl oder Aryl bedeutet, oder die Reste R” und R® zusammen Y bilden, wobei Y Y-CR21=CR22-
CRZ=CR?.§' bedeutet und das mit Y gekennzeichnete Ende von Y mit dem mit y gekennzeichneten Atom der all-
gemeinen Struktur (IT) verbunden ist und das mit §' gekennzeichnete Ende von Y mit dem mit § gekennzeichneten
Atom der allgemeinen Struktur (IT) verbunden ist;

R’ und RY unabhéngig voneinander C)_g-Alkyl, C3 g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(Cr6-ALkyl)-
Ar?'I bedeuten;

R! Cig-Alkyl, C;_g-Cycloalkyl, -CH;-Cy g-Cycloalkyl, Aryl oder OR? bedeutet;

R'2Cy_g-Alkyl oder -CH,-Aryl bedeutet:

R und R¥ gleiches oder verschiedenes C,_g-Alkyl sind oder gemeinsam fiir -(CH,),- mit h = 4 oder 5 stehen;
R" und RS unabhingig voneinander H, C,_g-Alkyl, Cy_g-Cycloalkyl, -CH,-C3_g-Cycloalkyl, Aryl oder -(Cy_¢-Al-
kyD)-Aryl bedeuten;

R'H, Cpg-Alkyl, Cs_g-Cycloalkyl, -CH,-Cs_g-Cycloalkyl, Aryl, «(Cy_g-Alkyl)-Aryl, NH,, NHR'?, NRPR! oder
OR?® bedeutet;

R und R' unabhngig voneinander H, C;_g-Alkyl, C3_g-Cycloalkyl, -CH,-C;_g-Cycloalkyl, Aryl oder -(Cy_g-Al-
kyD)-Aryl bedeuten;

R¥H, Cy_g-Alkyl, Cs g-Cycloalkyl, -CHy-C;_g-Cycloalkyl, Aryl oder -(C;_g-Alkyl)-Aryl oder OR bedeutet;
R, R%Z, R% und R* unabhiingig voneinander H, Fluor, Chlor, Brom, Tod oder OR?® bedeuten;

R%, R%, R? und R unabhiingig voneinander H oder C,.¢-Alkyl bedeuten, wobei R2 nicht H bedeutet, wenn zu-
gleich R! Aryl und R? Alkyl bedeuten,

sowie mindestens einen pharmazeutischen Hilfsstoff enthilt,

on
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@ TRIAZOLOPYRIMIDINES 7-OXY- ET 7-THIO-SUBSTITUEES FONGICIDES.

@ Les nouveaux composés de formule [:

R1
x/

NN
R—
—<A/J\N/ R?

dans laguelle

(R, R®, R%, A, X, L et n jusqu’a L5 sont définis dans la
description) présentent une activité fongicide élevée. Ces
nouveaux composés sont transformés, avec des véhicules
et adjuvants, en des compositions fongicides.
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Cette invention se rapporte a certains composés
triazolopyrimidine, A un procédé pour les préparer, a des
compositions contenant de tels COmposés, a un procédé pour
combattre un champignon en un site, comprenant le
Lraitement du site avec de tels composés, et leur
utilisation comme fongicides. -

Le document EP-A-0 071 792 revendique des

composés de formule générale

NH,

N
SNTOON
3 74
R<¢k/,
A N R
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dans laquelle R' représente un groupe alkyle, un atome
d'halogéne, un groupe alcoxy, cyano, cycloalkyle, aryle,
aryloxy, arylthio, aralkyle, arylalkyle, arylalkyloxy ou
arylalkylthio, chacun étant éventuellement substitué par
un halogéne ou un alcoxy; ou bien (R}), représente un
benzéne, un indane ou un noyau tétrahydronaphtaléne soudé
a un noyau phénylique, les fractions aromatiques des
groupes ci-dessus étant éventuellement substituées par un
groupe alkyle, alcoxy, par un atome d'halogéne ou par un
cyano; n est 1 ou 2, R? et R? sont chacun un atome
d'hydrogéne, un groupe alkyle ou aryle, A représente un
atome d'azote ou un groupe CR!, et R! est tel que R? mais
peut également étre un halogéﬁe, un cyano ou un
alcoxycarbonyle, ou bien conjointement a R® il peut former
une chaine alkyléne contenant jusqu'a deux doubles
liaisons. Ces composés sont considérés comme étant actifs
contre différents champignons phytopathogénes, en
particulier contre ceux de la classe des phycomycétes.
Cependant, ﬁne preuve d'activité fongicide n'est apportée,
pour ces composés, que contre Piasmopara viticola, un
membre de la classe des champignons ocomycéte.

Le brevet US 5,593,996 revendique des composés de

formule générale

R R?
\\N’/

R3

N .
~ AN
.
N/ N/ R‘

dans laquelle R! représente un groupe alkyle, alcényle,
alcadienyle, cycloalkyle, bicycloalkyle ou hétérocyclyle

éventuellement substitué; R2 représente un atome
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d'hydrogéne ou un groupe alkyle; ou bien R! et R?,
conjointement & 1'atome d'azote intercalé entre eux,
représentent un noyau hétérocyclique éventuellement
substitué; R? représente un groupe phényle ou naphtyle
éventuellement substitué; et R* représente un atome
d'halogéne ou un groupe -NR°R® ou R® représente un atome
d'hydrogéne ou un groupe amino, alkyle, cycloalkyle ou
bicycloalkyle et R® représente un atome d'hydrogéne ou un
groupe alkyle.

Le brevet britannique GB 1,148,629 décrit un
procédé de préparation de s-triazolo[1,5-alpyrimidines qui
sont substituées en position 7 par un groupe basique, en
utilisant des 7-alcoxy ou 7-alkylthio-s-triazolo[1, 5-
alpyrimidines comme radical de départ. Cependant, il n'y a

pas d'allusion & la description des activités fongicides.

La présente invention fournit un composé de

formule I |
R1
”~
X (L),
N\
N™
R3_</ (1)
A/kN/ R?

dans laquelle

R' représente un groupe alkyle, alcényle, alcynyle,
alcadiényle, aryle, hétéroaryle, cycloalkyle,
cycloalcényle, bicycloalkyle, ou hétérocyclyle
éventuellement substitué, |

R? représente un atome d'halogéne ou un groupe de formule

-Y-R, dans laquelle Y représente 0, S ou NR®, R ayant la
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signification indiquée pour R!, et R® étant un atome H ou
formant avec R' et 1'atome d'azote intercalé entre eux un
noyau hétérocyclique, ou ayant la signification indiquée
pour R},

R3 représente un atome d'hydrogéne ou un groupe alkyle ou
aryle,

L représente un atome d'halogene ou un groupe alkyle ou
alcoxy éventuellement substitué,

A représente N ou CR®, ou R® a 1a signification indiquée
pour R3,

X représente 0 ou S, et

n est 0 ou un entier situé entre 1 et 5.

Ces nouveaux composés présentent une excellente
activité fongicide sélective pour différentes cultures.

Un objectif de la présente invention est de
fournir de nouveaux composés fongicides sélectifs.

Un objectif de l'invention est également de
fournir des procédés de contrdle d'un champignon
indésirable en mettant en contact lesdites plantes avec
une quantité efficace a titre de fongicide des nouveaux
composés.

Un autre objectif de l'invention est de fournir
des compositions fongicides sélectives contenant les
nouveaux composés comme principes actifs.

Ces objectifs et caractéristiques de 1'invention,
et d'autres, seront davantage évidents & la lecture de la
description détaillée exposée ci-dessous, et a la lecture

des revendications jointes.



S

15

20

25

6\
5 2784380 |

De fagon surprenante, on a trouvé que les

composés de formule I

dans laquelle Rl, Rz, R3, A, L et n ont la signification
indiquée ci-dessus pour la formule I, présentaient une
excellente activité fongicide vis & vis d'une large gamme
de champignons.

D'une fagon générale, sauf indication contraire,
tel qu'il est utilisé ici le terme atome d'halogéne peut
désigner un atome de brome, d'iode, de chlore ou de fluor,
et c'est en particulier un atome de brome, de chlore ou de
fluor. Les fractions éventuellement substituées peuvent
étre non substituées et comporter de un jusqu'au nombre
maximal possible de substituants. Habituellement, 0 & 2
substituants sont présents,

D'une fagon générale, sauf indication contraire
ici, les termes alkyle, alcényle, alcynyle, alcadiényle,
tels qu'utilisés ici en ce qui concerne un radical ou a
une fraction, se référent & un radical ou une fraction
ayant une chaine linéaire ou ramifiée. En régle générale,
de tels radicaux possédent jusqu'a 10, en particulier
jusqu'a 6, atomes de carbone. Une fraction alkyle posséde
de maniére adéquate de 1 & 10 atomes de carbone, de
préférence de 2 3 6 atomes de carbone. Une fraction alkyle

préferée est un groupe éthyle, ou en particulier un groupe
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méthyle. De facon appropriée, une fraction alcényle
posseéde de 2 & 6 atomes de carbone,

D'une fagon générale, sauf indication contraire
ici, le terme aryle, tel qu'il est utilisé ici en ce qui
concerne un radical ou une fraction, se référe a un groupe
aryle possédant 6, 10 ou 14 atomes de carbone, de
préférence 6 ou 10 atomes de carbone, en particulier un
phényle éventuellement sﬁbstitué par un ou plusieurs
atomes d'halogénes, par un groupe nitro, cyano, alkyle, de
préférence alkyle en C;.¢, alcoxy, de préférence alcoxy en

Ci-¢,» halogénoalkyle, de préférence halogénoalkyle en Cy,

.halogénoalcoxy, de préférence halogénoalcoxy en C;_g.

D'une fagon générale, sauf indication contraire
ici, le terme cycloalkyle ou cycloalcényle, tel qu'il est
utilisé ici en ce qui concerne un radical ou une fraction,
se référe a un groupe cycloalkyle possédant 3 & 8 atomes
de carbone ou & un groupe cycloalcényle possédant 5 a 8
atomes de carbone, de préférence 5 & 7 atomes de carbone,
en particulier un cyclopentyle, un cyclohexyle ou un
cyclohexényle éventuellement substitué par un ou plusieurs
atomes d'halogénes, par un groupe nitro, cyano, alkyle, de
préférence alkyle en C;.4, alcoxy, de préférence alcoxy en
Ci-g-

D'une fagon générale, sauf indication contraire
ici, le terme hétéroaryle, tel qu'il est utilisé ici en ce
qui concerne un radical ou une fraction, se référe a un
groupe hétérocyclique aromatique possédant 5 ou 6 atomes
cycliques, choisis parmi le carbone, l'azote, 1l'oxygene et
le soufre, au moins l'un d'entre eux étant l'azote,
1'oxygéne ou le soufre, éventuellement substitué par un ou !
plusieurs atomes d'halogénes, par un groupe nitro, cyano,
alkyle, de préférence alkyle en Cy¢, alcoxy, de préférence

alcoxy en Cy¢, en particulier azolyle, triazolyle,
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furanyle, oxazolyle, thiényle, thiazolyle,
dithiazolyle, pyridyle ou pyrimidyle.

D'une facon générale, sauf indication contraire
ici, le terme hétérocyclyle, tel qu'il est utilisé ici
pour ce qui concerne un radical ou une fraction, se référe
a un groupe hétéroéyclique non aromatique possédant 5 ou 6
atomes cycliques, choisis parmi le carbone, 1l'azote,
1'oxygeéne et le soufre, au moins l'un d'entre eux étant
l'azote, 1l'oxygéne ou le soufre, éventuellement substituéd
par un ou plusieurs atomes d'halogénes, par un groupe
nitro, cyano, alkyle, de préférence alkyle en C;.4, alcoxy,
de préférence alcoxy en C;¢, en particulierlie
tétrahydropyranyle, le tétrahydrofuranyle, le
tétrahydrothiényle, le tétrahydropyridyle ou le
tétrahydropyrimidyle.

L'invention se rapporte en particulier a des
composes de formule générale I dans laquelle toute partie
alkyle des groupes R' qui peut avoir une chaine linéaire
ou étre ramifiée, contient 1 & 10 atomes de carbone, de
préférence 2 & 9 atomes de carbone, plus
préférentiellement 3 & 6 atomes de carbone, toute partie
alcényle, alcynyle ou alcadiényle des substituants R!
contient 2 & 10 atomes de carbone, de préférence 3 a 9
atomes de carbone, plus préférentiellement 4 & 6 atomes de
carbone, toute partie cycloalkyle des substituants R}
contient de 3 a 10 atomes de carbone, de préférence de 3 a
8 atomes de carbone, plus préférentiellement de 3 & 6
atomes de carbone, et toute partie aryle des substituants
R! contient 6, 10 ou 14 atomes de carbone, de préférence 6
ou 10 atomes de carbone, dans lesquels chaque groupe
éventuellement substitué est indépendamment substitué par
un ou plusieurs atomes d'halogénes ou par un groupe nitro,

cyano, alkyle, de préférence alkyle en C;, cycloalkyle,
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de préférence cycloalkyle en Ci.¢, cycloalcényle, de
préférence cycloalcényle en Ci-6» halogénoalkyle, de
préférence halogénoalkyle en Ci-¢, halogénocycloalkyle, de
préférence halogénocycloalkyle en Csg, alcoxy, de
préference alcoxy en Cjg, alcanoyloxy, de préférence
alcanoyloxy en C,.q, halogénoalcoxy, de préférence
halogénoalcoxy en C,_g, alkylthio, de préférence alkylthio
en Cy.¢, phényle, halogéno-, dihalogéno- ou
trihalogénophényle ou pyridyle. N'importe quel groupe
alkyle, alcényle ou alcynyle peut étre linéaire ou
ramifié. Un atome d'halogéne approprié signifie un atome
de fluor, de chlore ou de brome.

Cette invention se rapporte en particulier & des
composés de formule générale I dans laquelle R! représente
un groupe alkyle en C;.j5, halogénoalkyle en Ci-1¢, en
particulier un groupe alkyle en Ci-10 fluoré, cycloalkyle
en Cz¢, cycloalkyle en Czg - alkyle en Ci-¢, alkyle en Ci_g
- cycloalkyle en C33, en particulier un groupe
méthylcyclohexyle, cycloalcényle en Csg, alcoxy en Cic10 -
alkyle en Cy.4, phényle ou mono- ou di-alkyle en Cy4 -
phényle.

L'invention se rapporte en particulier a des
composés de formule générale I dans laquelle R? est un
atome d'halogéne, en particulier un atome de chlore, ou un
groupe alcoxy, de préférence un alcoxy en C;.s, en
particulier un méthoxy.

De préférence A représente N et R® représente un
atome d'hydrogene.

De préférence n est 1, 2 ou 3.

De préférence, au moins 1'un des substituants L :
est un atome de fluor ou de chlore, ou un groupe méthyle,

méthoxy ou trifluorométhoxy. Les autres substituants sont
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de préférence choisis entre un atome d'hydrogéne ou de
fluor. _ .
On préfeére en particulier les composés de formule

I, dans laquelle le groupe phényle de formule

S

5 est choisi parmi

F _
F F F F F
00l
cl F F ot OCF,
On préfere davantage, le 2-chloro-6-fluorophényle
10 et le 2,4,6-trifluorophényle.

Les composés selon la formule générale I sont des
huiles, des gommes, ou des matériaux solides
principalement cristallins. Ils sont supérieurs par leurs
précieuses propriétés fongicides, en particulier par leur

15 fongitoxicité vis & vis d'une large gamme de champignons
phytopathogénes. Ils peuvent, par exemple, étre utilisés
dans l'agriculture ou dans les domaines connexes, pour
contrdler les champignons phytopathogénes tels que
Venturia inaequalis, Alternaria solani, Botrytis cinerea,

20 Cercospora beticola, Cladosporium herbarum, Corticium
rolfsii, Erysiphe graminis, Helminthosporium tritici
repentis, Leptosphaeria nodorum, Micronectriella nivalis,

Monilinia fructigena, Mycosphaerella ligulicola,

Mycosphaerella pinodes, Phytophthora infestans,
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Pyricularia grisea f. sp. oryzae, Rhizoctonia solani,
Monographella nivalis et Sclerotinia sclerotiorum, en
particulier pour contréler Venturia inaequalis, Alternaria
solani, et Botrytis cinerea. Les composés de formule
générale I, selon l'invention, posseédent une activité
fongicide élevée dans une large gamme de concentrations,
et peuvent étre utilisés dans l'agriculture sans aucune
difficulté.

Qui plus est, les composés selon l'invention
présentent un contrdle résiduel accru des champignons
comparés aux fongicides classiqgues.

De bons résultats en termes de contrdle des
champignons phytopathogénes sont obtenus avec un composé
tel que défini dans la formule I dans laquelle:

R? représente un atome de chlore ou un groupe
méthoxy;

R! représente de préférence un alkyle en C;-Cg a
chaine linéaire ou ramifié, en particulier un groupe n-
propyle, iso-propyle, 1- ou 2-méthylpropyle, n-butyle, n-
pentyle ou n-hexyle, un cycloalkyle en C;; éventuellement
substitué par un groupe alkyle en C;-Cq, en particulier un
cyclopentyle, un cyclohexyle ou un 4-méthylcyclohexyle, un
halogénoalkyle en C,-Cq & chaine linéaire ou ramifié, en
particulier un 3,3,3-trifluoropropyle, ou un phényle
éventuellement substitué par au moins un atome d'halogene
cu au moins un groupe alkyle en C;-C4 ou alcoxy en C;-Cg.

On préfeére en particulier les composés de formule
IA,
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(1A)

dans laquelle

R! et X ont la signification indiquée, et L}, 1? et L3
représentent chacun indépendamment un atome d'hydrogéne,
de fluor ou de chlore, un groupe méthyle,
trifluorométhoxy, 1'un d'entre eux au moins étant
différent d'un atome d'hydrogéne.

On obtient des résultats particuliérement bons en
terme de contréle des champignons phytopathogénes en
utilisant, par exemple, les composés suivants de formule
I: la 5-chloro-6-phényl-7-(furfur-2-ylméthylthio)-
(1,2,4])triazolo[1,5-a)pyrimidine, 5-chloro-6-phényl-7-
(3,4,5,6-tétrahydropydimid-2-ylthio)-[1,2,4}triazolo[1,5-
alpyrimidine, la 5-chloro-6-(4-méthoxyphényl)-7-(fulfur-2-
ylméthylthio)-[1,2,4)triazolo(1,5-a]pyrimidine, la 5-
chloro-6-(2-chloro-6-fluorophényl)-7-allylthio-
(1,2,4])triazolo[1l,5~a)pyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-7-cyclopentylthio-[1,2,4]triazolo[1,5-
alpyrimidine, la 5-chloro-6-{2-chloro-6-fluorophényl)-7-
(2,2,2-trifluoroéthylthio)~(1,2,4]triazolo[1,5-
alpyrimidine, la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
(isopropylthio)-[1,2,4]triazolo(1,5-a]lpyrimidine, la 5-
chloro-6-(2-chloro-6-fluorophényl)-7-(1-méthylpropylthio)-
[1,2,4]1triazolo[1,5-a]pyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-T7-propylthio-(1,2,4]triazolo(1,5- :
alpyrimidine, la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
(2-méthylpropylthio)-[1,2,4]triazolo(1l,5-a)pyrimidine, la
5-chloro-6-(2-chloro-6-fluorophényl)-7-cyclohexylthio-

-
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[1,2,4]triazolo[1,5-a]lpyrimidine, la 5-chloro-6-{2-chloro-
6-fluorophényl)-7-butylthio-{1,2,4]triazolo[1, 5~
alpyrimidine, la 5-chloro-6-(2-chloro-6~fluorophényl)-7-
phénylthio-[1,2,4]triazolo[l,5-alpyrimidine, la 5-chloro-
6-(2-chloro-6-fluorophényl)-7-benzylthio-
(1,2,4])triazolo[1,5-a]lpyrimidine, la 5-chloro-6-{2-chloro-
6~fluorophényl)-7-tert-butylthio-[(1,2,4]triazolo[1,5-
alpyrimidine, la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
méthylthio-[1,2,4])triazolo[l,5-a)lpyrimidine, la 5-chloro-
6-(2~chloro-6-fluorophényl)-7-éthylthio-
(1,2,4])triazolo[1l,5-a}pyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-7-(4-chlorophénylthio) -
[1,2,4]triazolo[1l,5-a)lpyrimidine, la 5-chlorc-6-{2-chloro-
6-fluorophényl)-7-(2-méthylphénylthio)-
(1,2,4]triazolo[l,5-a]pyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-7-(2-méthoxyphénylthio) -
[1,2,4]triazolo[1l,5-a)pyrimidine, la 5~chloro-6-(2-chloro-
6-fluorophényl)-7-(4-méthoxyphénylthio) -
{1,2,4]triazolo[1l,5-a]jpyrimidine, la 5-chloro-6-{2-chloro-
6-fluorophényl)-7-(2-chlorophénylthio) -
[1,2,4]triazolo[l,5-a]pyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-7-éthoxy-[1,2,4)triazolo[1,5-alpyrimidine,
la 5-chloro-6-(2-chloro-6-fluorophényl)-7-cyclopentyloxy-
[1,2,4}triazolo{1,5-alpyrimidine, la 5-chloro-6-(2-chloro-
6-fluorophényl)-7-(2,2,2,-trifluoroéthoxy)-
{l1,2,4]triazolo[l,5-a]lpyrimidine, la 5-chloro-7-allylthio-
6-(2,4,6~-trifluorophényl)-[1,2,4]triazolo[1,5,-
alpyrimidine, la 5-chloro-7-cyclopentylthio-6-(2,4, 6~
trifluorophényl)-[1,2,4)triazolo(1,5-a)pyrimidine, la 5-
chloro-7-(2,2,2-trifluorocéthylthio)~6-(2,4, 6~
trifluorophényl)-(1,2,4]triazolo[1,5-a]lpyrinidine, la 5~
chloro-7-(isopropylthio)-6-(2,4,6-trifluorophényl) -
[1,2,4]triazolo[l,5-a]pyrimidine, la 5-chloro-7-(1-



20

25

30

2

3 2784380

méthylpropylthio)-6-(2,4,6-trifluorophényl) -
[1,2,4])triazolo(]l,5-a)pyrimidine, la 5-chloro-7-
propylthio-6-(2,4,6-trifluorophényl)-{1,2,4]triazolo[1,5-
alpyrimidine, la 5-chloro-7-{2-méthylpropylthio)-6-(2,4, 6~
trifluorophényl)-[1,2,4])triazolo[1,5-a]pyrimidine, la 5-
chloro-7-cyclohexylthio-6-(2,4, 6-trifluorophényl)-
[1,2,4)triazolo[1,5-a]lpyrimidine, la 5-chloro-7-butylthio-
6-(2,4,6-trifluorophényl)-[1,2,4]triazolo[1,5-
alpyrimidine, la 5-chloro-7-phénylthio-6-(2,4, 6-
trifluorophényl)-{1,2,4]triazolo[1,5-a]pyrimidine, la 5-
chloro-7-benzylthio-6-(2,4, 6-trifluorophényl) -
[1,2,4]triazolo[1l,5-a)lpyrimidine, la 5-chloro-7-tert-
butylthio-6-(2,4,6-trifluorophényl)-{1,2,4]triazolof[1,5-
alpyrimidine, la 5-chloro-7-méthylthio-6-(2,4, 6-
trifluorophényl)-[1,2,4]triazolo(1,5-alpyrimidine, la 5-
chloro-7-éthylthio-6-(2,4,6-trifluorophényl)-
(1,2,4])triazolo[1l,5-a)pyrimidine, la 5-chloro-6-(2,4, 6-
trifluorophényl)-7-(4~chlorophénylthio)-
[1,2,4]triazolo(l,5-a]lpyrimidine, la [1,2,4])triazolo[1,5-
alpyrimidine, la 5-chloro-6-(2,4,6-trifluorophényl)-7-(2-
méthylphénylthio)-[1,2,4]triazolo[l,5-a)pyrimidine, la 5-
chloro-6-(2,4,6-trifluorophényl)-7-(2-méthoxyphénylthio)-
[1,2,4)triazolo[l,5-a)pyrimidine, la 5-chloro-6-(2,4, 6-
trifluorophényl)-7-(4-méthoxyphénylthio)-
[1,2,4}triazolo(l,5-a)pyrimidine, la 5-chloro-6-(2,4,6-
trifluorophényl)-~7-(2-chlorophénylthio) -
[(1,2,4)triazolo[1,5-alpyrimidine, la 5-chloro-6-(2,4, 6-
trifluorophényl)-7-éthoxy-[1,2,4]triazolo([1, 5-
alpyrimidine, la 5-chloro-6-(2,4,6-trifluorophényl)-7-
cyclopentyloxy-[1,2,4]triazolo[1,5-a]pyrimidine, la 5- g
chloro-6-(2,4,6-trifluorophényl)-7-(2,2,2-

trifluoroéthoxy)-[1,2,4]triazolo(1,5-a]lpyrimidine.
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La présente invention fournit également un
procédé de préparation d'un composé de formule I, qui
comprend:

(a) le traitement de la 5,7-dihalogéno-
triazolopyrimidine de formule II,

Hal
(L),
N~
NN
e (I
R ci\ P
AT N7 THal
dans laquelle R®, A, L et n ont la signification indiquée
pour la formule I et Hal représente un atome d'halogéne,

avec un composé de formule III
RY——XH (i

dans laquelle
R' et X sont tels que définis pour la formule I,
en présence d'une base;

(b) éventuellement le traitement de la 5-
halogénotriazolopyrimidine résultante avec un alcool, ou
un thiol ou une amine de formule R'-YH, dans laquelle R®
et Y sont tels que définis pour'la formule I, en présence
d'une base.

La réaction entre les 5,7-dihalogéno-6-aryl-
triazolopyrimidines de formule II, qui sont connues du
brevet US No. 5,593,996, et le composé de formule III, est
commodément réalisée en présence d'un solvant. Les
solvants appropriés comprennent les éthers comme le
dioxane, l'éther diéthylique et, en particulier, le
tétrahydrofurane, les hydrocarbures tels que 1'hexane, le
cyclohexane ou une huile minérale, et les hydrocarbures
aromatiques, par exemple le toluéne, ou des mélanges de
ces solvants. La réaction est effectuée d'une facon

appropriée a une température située dans l'intervalle de
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-100°C & +100°C, la température réactionnelle préférée
étant de -80°C & +40°C. Il est également préférable que la
réaction soit effectuée en présence d'une base forte. Les
bases fortes préférées sont les alcanes de métaux alcalins
tels que le méthyllithium, le n-butyllithium, le tert-
butyllithium, ou les amides de métaux alcalins tels que
l'amidure de sodium, le diisopropylamidure de lithium, ou
1'hexadiméthylsilazide de potassium ou les hydrures de
métaux alcalins tels que l'hydrure de sodium ou de
potassium, en particulier 1l'hydrure de sodium.

On a trouvé que les composés de formule générale
I avaient une activité fongicide. Par conséquent,
l'invention fournit également une composition fongicide
comprenant un principe actif, qui est au moins un composé
représenté par la formule I définie ci-dessus, et un ou
plusieurs véhicules. On fournit également un procédé pour
fabriquer une telle composition qui consiste & amener un
composé de formule I, tel que défini ci-dessus, a
s'associer avec le(s) véhicule(s). Une telle composition
peut contenir un unique principe actif ou un mélange de
plusieurs principes actifs selon la présente invention. On
envisage également que différents isomeres ou mélanges
d'isomeéres puissent avoir différents niveaux ou spectres
d'activité, et les compositions peuvent ainsi comprendre
des isoméres individuels ou des mélanges de tels isoméres.

Une composition selon l'invention contient de
préférence entre 0,5% et 95% en poids (pds/pds) du
principe actif.

Le véhicule, dans une composition selon
l'invention, est n'imﬁorte quel matériau avec lequel le
principe actif est formulé pour faciliter son application
sur le site & traiter, lequel peut par exemple étre une

plante, une graine ou le sol, ou pour faciliter son
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stockage, son transport ou sa manipulation. Le véhicule
peut étre un solide ou un liquide, y compris un matériau
qui est normalement un gaz mais qui a été comprimé pour
former un liquide.

Les compositions peuvent étre fagonnées, par
exemple, en des concentrés en émulsion, des solutions, des
émulsions d'huile dans 1l'eau, des poudres mouillables, des
poudres solubles, des concentrés en suspension, des
poussiéres, des granules, des granules dispersables dans
l1'eau, des micro-capsules, des gels et d'autres types de
formulations, gréace aux procédures bien établies. Ces
procédures comprennent le mélangeage intensif et/ou le
broyage des principes actifs avec d'autres substances
telles que des charges, des solvants, des véhicules
solides, des composés actifs de surface (tensioactifs), et
éventuellement des auxiliaires et/ou adjuvants solides
et/ou liquides. La forme d'application, comme la
pulvérisation, l'atomisation, la dispersion ou le
déversement, peut étre choisie comme les compositions en
fonction des objectifs souhaités et des circonstances
déterminées.

Les solvants peuvent étre des hydrocarbures
aromatiques, comme par exemple le Solvesso® 200, des
naphtalénes substitués, des esters de l'acide phtalique
tels que le phtalate de dibutyle ou de dioctyle, des
hydrocarbures aliphatiques comme par exemple le
cyclohexane ou les paraffines, des alcools et des glycols
aussi bien que leurs éthers et esters comme par exemple
1'éthanol, 1'éther mono- et diméthylique de
l'éthyléneglycol, les cétones telles que la cyclohexanone, |

les solvants fortement polaires tels que la N-méthyl-2-

pyrrolidone, ou la y-butyrolactone, les pyrrolidones

d'alkyles supérieurs comme par exemple la n-
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octylpyrrolidone ou la cyclohexylpyrrolidone, les esters
époxydés d'huiles végétales comme par exemple l'ester
méthylé de 1'huile de copra ou de soja, et 1l'eau. Les
mélanges de différents liquides sont souvent appropriés.

Les véhicules solides, qui peuvent é&tre utilisés
pour les poussiéres, les poudres mouillables, les granules
dispersables dans 1l'eau, ou les granules, peuvent &tre des
charges minérales telles que la calcite, le talc, le
kaolin, la montmorillonite ou l'attapulgite. Les
propriétés physiques peuvent étre améliorées par
l'addition de gel de silice ou de polyméres hautement
dispersés. Les véhicules pour granules peuvent étre un
matériau poreux comme par exemple la pierre ponce, le
kaolin, la sépiolite, la bentonite; les véhicules non
adsorbants peuvent étre la calcite ou le sable. De plus,
on peut utiliser une multitude de matériaux inorganiques
ou organiques pré-granulés, tels que la dolomite ou les
résidus végétaux broyés.

Les compositions pesticides sont souvent
formulées et transportées sous une forme concentrée qui
est ensuite diluée par 1l'utilisateur avant d'étre
appliquée. La présence de petites quantités d'un véhicule
qui est un tensioactif facilite ce procédé de dilution.
Ainsi, de préférence au moins un véhicule, dans une
composition selon l'invention, est en tensioactif. Par
exemple, la composition peut contenir au moins deux ou
plusieurs véhicules, dont au moins un est un tensiocactif.

Les tensioactifs peuvent étre des substances non
ioniques, anioniques, cationiques ou zwitterioniques
possédant de bonnes propriétés de dispersion, :
d'émulsification et de mouillage en fonction de la nature

du composé selon la formule générale I qui doit étre
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formulé. Les tensioactifs peuvent également désigner des
mélanges de tensiocactifs individuels.

Les compositions de l'invention peuvent, par
exemple, étre formulées sous la forme de poudres
mouillables, de granules dispersables dans l'eau, de
poussiéres, de granules, de solutions, de concentrés
émulsifiables, d'émulsions, de concentrés en suspension et
d'aérosols. Les poudres mouillables contiennent
généralement 5 & 90% pds/pds de principe actif et
contiennent généralement, en plus du véhicule solide
inerte, 3 a 10% pds/pds d'agents dispersants et mouillants
et, lorsque nécessaire, 0 a 10% pds/pds de stabilisant(s)
et/ou d'autres additifs tels que des agents d'imprégnation
ou des agents collants. Les poussiéres sont généralement
formulées sous la forme d'un concentré pulvérulent
possédant une composition similaire & celle d'une poudre
mouillable mais sans dispersant, et elles peuvent étre
diluées dans le champ avec un autre véhicule solide pour
donner une composition contenant généralement 0,5 & 10%
pds/pds de principe actif. Les granules dispersables dans
l'eau et les granules sont hébituellement préparés de
fagon a ce qu'ils aient une taille située entre 0,15 mm et
2,0 mm, et ils peuvent étre fabriqués selon différentes
techniques. Généralement, ce type de granules contiendra
0,5 a 90% pds/pds de principe actif et 0 & 20% pds/pds
d'additifs tels que des stabilisants, des tensioactifs,
des modificateurs & libération lente, et des agents
liants. Ce que l'on appelle les "suspensions séches" sont
constituées de granules relativement petits, possédant une
concentration relativement élevée en principe actif. Les :
concentres émulsifiables contiennent généralement, en plus
d'un solvant ou d'un mélange de solvants, 1 & 80% pds/v de

principe actif, 2 a 20% pds/v d'émulsifiants et 0 & 20%
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pds/v d'autres additifs tels que des stabilisants, des
agents d'imprégnation et des inhibiteurs de corrosion. Les
concentrés en suspension sont habituellement broyés de
facon a obtenir un produit stable, ne sédimentant pas et
pouvant s'écouler, et ils contiennent habituellement 5 a
75% pds/v de principe actif, 0,5 & 15% pds/v d'agents
dispersants, 0,1 a 10% pds/v d'agents de mise en
suspension tels que des colloides protecteurs et des
agents thixotropes, 0 a 10% pds/v d'autres additifs tels
que des démoussants, des inhibiteurs de corrosion, des
stabilisants, des agents d'imprégnation et des agents
collants, et de l'eau ou un liquide organique dans lequel
le principe actif est pratiquement insoluble; certains
solides organiques ou sels inorganiques peuvent étre
présents a 1l'état dissous dans la formulation pour aider a
éviter la sédimentation et la cristallisation ou en tant
qu'agents antigel pour 1l'eau.

Les dispersions et émulsions aqueuses, par
exemple les compositions obtenues en diluant le produit
formulé selon l'invention avec de l'eau, se trouvent
également dans les limites du domaine d'application de
1'invention.

On considére comme étant d'un intérét particulier
pour augmenter la durée de l'activité protectrice des
composés de cette invention, l'utilisation d'un véhicule
qui fournira une libération lente des composés pesticides
dans l'environnement de la plante qui doit étre protégée.

L'activité biologique du principe actif peut
également étre augmentée en incluant un adjuvant dans la
dilution a pulvériser. Un adjuvant est défini ici comme
étant une substance qui peut augmenter 1l'activité
biologique du principe actif mais qui ne posséde pas en

elle-méme une activité biologique significative.
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L'adjuvant peut, soit étre inclus dans la formulation en
tant qu'agent de co-formulation ou véhicule, soit étre
ajouté dans le récipient de pulvérisation conjointement &
la formulation contenant le principe actif.

Par commodité, les compositions peuvent étre, de
préférence, sous une forme concentrée, bien que
l'utilisateur final emploie généralement des compositions
diluées. Les compositions peuvent étre diluées jusqu'a une
concentration aussi faible que 0,001% de principe actif.
Les doses sont habituellement situées dans l'intervalle de
0,01 a 10 kg p.i./ha.

Les exemples de formulations selon l'invention

sont:

Concentré en émulsion (CE)

Principe actif Composé de 1'exemple 7 30% (pds/v)

Emulsifiant (s) Atlox® 4856 B / Atlox® 4858B* 5% (pds/v)

(mélange contenant un
alkylarylsulfonate de calcium, des
éthoxylates d'alcools gras et des
aromatiques légers / mélange
contenant un alkylarylsulfonate de
calcium, des éthoxylates d'alcools
gras et des aromatiques légers)

Solvant Shellsol® A 2 jusqu'a 1000 ml

(Mélange d'hydrocarbures
aromatiques en Cg-Ciq)
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Concentré en suspension (CS)

Principe actif Composé de 1l'exemple 7 50% (pds/v)
Agent Soprophor® FL * 3% (pds/v)
dispersant

(sel aminés et de phosphate
d'éther polyarylphénylique de

polyoxyéthylene)
Agent Rhodorsil® 422 ¥ 0,2% (pds/v)
antimousse
(émulsion aqueuse non ionique de
polydiméthylsiloxanes)
Agent de Kelzan® S * 0,2% (pds/v)
structure
(gomme de xanthane)
Agent antigel Propyléneglycol 5% (pds/v)
Biocide Proxel® * 0,1% (pds/v)
(solution aqueuse de
dipropyléneglycol contenant 20% de
1,2-benisothiazolin-3-one)
Eau jusqu'a 1000 ml
Poudre mouillable (PM)
Principe actif Composé de 1l'exemple 7 60% (pds/pds)
Agent Atlox® 4995 Y 2% (pds/pds)
mouillant
(éther alkylique de
polyoxyéthyléne)
Agent Witcosperse® D-60 © 3% (pds/pds)
dispersant
(mélange de sels de sodium de
l'acide naphtaléne sulfonique
condensé et d'acétates
d'alkylarylpolyoxy)
Véhicule / Kaolin 35% (pds/pds)

charge

s



2 2784380

Granules dispersables dans 1'eau (GE)

Principe actif Composé de l'exemple 7 50% (pds/pds)
Agent Witcosperse® D-450 © 8% (pds/pds)
dispersant /

liant {mélange de sels de sodium de

l'acide naphtaléne sulfonique
condensé et d'alkylsulfonates)

Agent Morwet® EFW © 2% (pds/pds)

mouillant
(produit de la condensation du
formaldéhyde)

Agent Rhodorsil® EP 6703 * 1% (pds/pds)

antimousse
(silicone encapsulé)

Désagrégant Agrimer® ATF " 2% (pds/pds)
(homopolymére réticulé de N-vinyl-
2-pyrrolidone)

Véhicule / Kaolin 35% (pds/pds)

charge

1) disponible dans le commerce auprés de ICI Surfactants

2) disponible dans le commerce auprés de Deutsche Shell
AG :
5 3) disponible dans le commerce auprés de Rhdne Poulenc
4) disponible dans le commerce auprés de Kelco Co.
5) disponible dans le commerce auprés de Zeneca
6) disponible dans le commerce auprés de Witco
7) disponible dans le commerce auprés de International
10 Speciality Products
Les compositions selon cette invention peuvent
également comprendre d'autres composés possédant une
activité biologique, comme par exemple des composés
possédant une activité pesticide similaire ou
15 complémentaire, ou des composés possédant une activité
régulatrice de la croissance végétale, fongicide ou

insecticide. Ces mélanges de pesticides peuvent avoir un
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spectre d'activité plus large que le composé de formule
générale I seul. Qui plus est, l'autre pesticide peut
avoir un effet synergique sur l'activité pesticide du
composé de formule générale I.

Les compositions selon cette invention peuvent
également comprendre d'autres composés possédant une
activité biologique, comme par exemple des composés
possédant une activité fongicide similaire ou
complémentaire ou des composés possédant une activité
régulant la croissance végétale, herbicide ou insecticide.

Ces mélanges de fongicides peuvent avoir un
spectre d'activité plus large que le composé de formule
générale I seul. Qui plus est, l'autre fongicide peut
avoir un effet synergique sur l'activité fongicide du
composé de formule générale I.

Les exemples des autres composés fongicides sont
l'anilazine, 1l'azoxystrobine, le bénalaxyle, le bénomyle,
le binapacryle, le bitertanol, la blasticidine S, la
bouillie bordelaise, le bromuconazole, le bupirimate, le
captafol, le captane, le carbendazime, la carboxine, le
carpropamide, la chlorbenzthiazone, le chlorothalonil, le
chlozolinate, les composés contenant du cuivre tels que
1'oxychlorure de cuivre et le sulfate de cuivre, le
cycloheximide, le cymoxanil, le cypofurame, le
cyproconazole, le cyprodinil, le dichlofluanide, la
dichlone, le dichlorane, le diclobutrazol, le diclocymet,
la diclomézine, le diéthoféncarb, le difénoconazole, le
diflumétorime, le diméthirimol, le diméthomorphe, le
diniconazole, le dinocap, le ditalimfos, la dithianone, le
dodémorphe, la dodine, l'édifénephos, 1'époxiconazole,
1'étaconazole, 1'éthirimol, 1'étridiazole, la famoxadone,
le féenapanil, le fenarimol, le fenbuconazole, le

fenfurame, le fenhexamide, le fenpiclonil, 1la
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fenpropidine, le fenpropimorphe, la fentine, 1l'acétate de
fentine, 1'hydroxyde de fentine, la ferimzone, le
fluaziname, le fludioxonil, le flumétover, le
fluguinconazole, le flusilazole, le flusulfamide, le
flutolanil, le flutriafol, le folpet, le fosétyl-
aluminium, le fubéridazole, le furalaxyle, le furametpyr,
la guazatine, 1l'hexaconazole, l'imazalil, 1'iminoctadine,
1'ipconazole, l'iprodione, l'isoprothioclane, la
kasugamycine, la kitazine P, le krésoxime - méthyle, le
mancozébe, le manébe, le mépanipyrime, le mépronil, le
métalaxyle, le metconazole, le methfuroxame, le
myclobutanil, le néoasozine, le diméthyldithiocarbamate de
nickel, le nitrothalisopropyle, le nuarimol, 1l'ofurace,
les composés organo-mercuriques, 1l'oxadixyle,
1'oxycarboxine, le penconazole, la pencycurone, l'oxyde de
phénazine, le phtalide, la polyoxine D, le polyrame, le
probenazole, le prochloraze, la procymidione, le
propamocarb, le propiconazole, le propinebe, le
pyrazophos, le pyrifénox, le pyriméthanil, la pyroquilone,
le pyroxyfur, le quinométhionate, le quinoxyféne, le
quintozéne, la spiroxamine, le SSF-126, le SSF-129, la
streptomycine, le soufre, le tébuconazole, le
tecloftalame, le tecnazéne, le tétraconazole, le
thiabendazole, le thifluzamide, le thiophanate - méthyle,
le thirame, le tolclofos-méthyle, le tolylfluanide, la
triadiméfone, le triadiménol, le triazbutil, le
triazoxyde, le tricyclazole, le tridémorphe, le
triflumizole, la triforine, le triticonazole, la
validamycine A, la vinclozoline, le XRD-563, le
zarilamide, le zinébe, le zirame. !
De plus, les co-formulations selon l'invention
peuvent contenir au moins un composé de formule I et un

quelconque agent des classes suivantes d'agents de
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contrdle biologique tels que les virus, le bactéries, les
nématodes, les champignons et les autres micro-organismes
qui sont appropriés pour le contrdle des insectes, des
mauvaises herbes ou des maladies des plantes, ou pour
induire une résistance de 1'hdte chez les plantes. Les
exemples de tels agents de contrdle biologiques sont:
Bacillus thuringiensis, Verticillium lecanii, Autographica
californica NPV, Beauvaria bassiana, Ampelomyces
quisqualis, Bacilis subtilis, Pseudomonas fluorescens,
Streptomyces griseoviridis et Trichoderma harzianum.

Qui plus est, les co-formulations selon
1'invention peuvent contenir au moins un composé de
formule T et un agent chimique qui induit une résistance
systémique acquise chez les plantes tel que par exemple
l'acide nicotinique ou des dérivés de celui-ci, l'acide
2,2-dichloro-3,3-diméthylcyclopropanecarboxylique ou le
BION.,

Les composés de formule générale I peuvent étre
mélangés avec de la terre, de la tourbe ou d'autres
milieux d'enracinement pour protéger les plantes contre
les maladies transmises par les graines, contre les
maladies transmises par le sol ou les maladies fongiques
foliaires.

L'invention fournit en outre aussi l'utilisation
comme fongicide d'un composé de formule générale I telle
que défini ci-dessus ou d'une composition telle que
définie ci-dessus, et un procédé pour combattre les
champignons en un site, lequel comprend le fait de traiter
le site, qui peut étre par exemple des plantes sujettes ou
soumises a une attaque fongique, des graines de telles
plantes ou le milieu dans lequel de telles plantes sont
cultivées ou vont étre cultivées, avec un tel composé ou

une telle composition.
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La présente invention a une large applicabilité
pour la protection des plantes de culture et ornementales
contre les attaques fongiques. Les cultures typiques qui
peuvent étre protégées comprennent les vignes, les
cultures de graminées telles que le blé et 1l'orge, le riz,
la betterave sucriere, les fruits supérieurs, les
arachides, les pommes de terre et les tomates. La durée de
la protection dépend normalement du composé individuel
choisi, et également de différents facteurs externes tels
que le climat dont l'impact est normalement atténué par
l'utilisation d'une formulation appropriée.

Les exemples suivants illustrent davantage la
présente invention. Il faut cependant comprendre que
1'invention n'est pas limitée uniquement aux exemples

particuliers donnés ci-dessous.

Exemple 1
Préparation de la 5-chloro-7-(furfur-2-ylméthylthio)-6-

phényl-{1,2,4]1-triazolo(1l,5a]lpyrimidine

1,2 g (0,01 mol) de fulfurylmercaptan sont
ajoutés a une suspension de 1,3 g de NaH (0,01 mol) dans
du tétrahydrofurane (THF) et sont chauffés a reflux
pendant 2 heures. Le mélange est refroidi jusqu'a la
température ambiante, et 2,6 g (0,01 mol) de 5,7-dichloro-
6-phényl-[1,2,4]triazolo(1l,5a)pyrimidine sont ajoutés. Le
mélange résultant est agité pendant 3 heures. Le solvant
est évaporé, le résidu est dissous dans de l'acétate
d'éthyle, la solution est lavée a l'eau deux fois, et la
phase organique est séchée. La solution est filtrée, le
solvant est évaporé et le résidu est purifié par
chromatographie éclair, ce qui donne le produit sous la
forme d'une huile (1,1 g, 32%).

QT
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Exemples 2 a 47

Les exemples suivants (Tableau 1; structure et
point de fusion) sont synthétisés d'une fagon analogue a

l'exemple 1.

Tableau 1
2
R’\X Lt L
ARTYRGEN
</ J\ Z L
NT N7 el
Exemple R! X ' 1? I’  ©point de
fusion
(°c)
2 1,4,5,6- S H H H 212
tétrahydropyrimid
-2-yle
3 furfur-2- S H OCH; H huile
ylméthyle
4 allyle S F H Cl 85 - 97
5 cyclopentyle S F H Cl 105 - 108
6 2,2,2- S F H Cl 155 - 157
trifluoroéthyle
7 isopropyle S F H Cl huile
8 l-méthylpropyle S F H Cl 72 - 75
9 n-propyle S F H Cl  huile
10 2-méthylpropyle S F H Cl 893 - 95
11 cyclohexyle S F H Cl 104 - 105
12 n-butyle S F H Cl 71 - 72
13 phényle S F H Cl 129 - 130
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14 benzyle S Cl 143 - 146
15 tert-butyle S Cl 104 - 109
16 méthyle S Cl huile
17 éthyle S cl 106 - 117
18 4-chlorophényle = S Cl 166 - 172
19 2-méthylphényle S cl 102 - 112
20 2-méthoxyphényle S Ccl 136 - 140
21 4-méthoxyphényle S Cl 144 - 148
22 2-chlorophényle S Ccl 123 - 127
23 éthyle 0 Cl 80 - 83
24 cyclopentyle 0 cl 106 - 108
25 2,2,2- 0 cl 124 - 127
trifluoroéthyle

26 allyle S F

27 cyclopentyle S F

28 2,2,2- S F

trifluoroéthyle

29 isopropyle S F

30 1-méthylpropyle S F

31 n-propyle S F

32 2-méthylpropyle S F

33 cyclohexyle S F

34 n-butyle S F

35 phényle S F

36 benzyle S F

37 tert-butyle S F

38 méthyle S F

o
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39 éthyle S F F F
40 4-chlorophényle S F F F
41 2-méthylphényle S F F F
42 2-méthoxyphényle S F F F
43 4-méthoxyphényle S F F F
44 2-chlorophényle S F F F
45 éthyle O F F F
46 cyclopentyle 0 F F F
47 2,2,2- 0 F F F
trifluoroéthyle

Examens bioclogiques
Détermination de la concentration minimale inhibitrice
pour les composés d'essal par un essail de dilutions
successives avec différents champignons phytopathogénes
La valeur de la CMI (Concentration Minimale
Inhibitrice), qui indique la concentration la plus faible
du principe actif dans le milieu de croissance provoguant
une inhibition totale de la croissance mycélienne, est
déterminée par des essais de dilutions successives en
utilisant des plaques de microtitrage comportant 24 a 48
cupules par plaque. La dilution des composés d'essai dans
la solution de nutriments et la distribution dans les
cupules sont effectuées par un processeur pour
échantillonnage robotisé TECAN RSP 5000. Les
concentrations suivantes en composés d'essai sont
utilisées: 0,05; 0,10; 0,20; 0,39; 0,78; 1,56; 3,13; 6,25;
12,50; 25,00; 50,00 et 100,00 mg/ml. Pour la préparation
de la solution de nutriments, du jus végétal V8 (333 ml)
est mélangé avec du carbonate de calcium (4,95 g), puis

est centrifugé; le surnageant (200 ml) est dilué avec de
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l'eau (800 ml) et mis dans un autoclave a 121°C pendant 30
minutes. Les inocula respectifs (Alternaria solani,
ALTESO; Botrytis cinerea, BOTRCI; Leptosphaeria nodorum,
LEPTNO; Phytophthora infestans, PHYTIN; Magnaporthe grisea
f.sp. oryzae, PYRIOR; Pyrenophora teres, PYRNTE;
Rhizoctonia solani, RHIZSO) sont ajoutées dans les cupules
sous la forme de suspensions de spores (50 ml; 5 x 10°
/ml) ou sur des tranches de gélose (6 mm) d'une culture
sur gélose du champignon. Aprés 6 a 12 jours d'incubation
d des températures appropriés (18 - 25°C), les valeurs de

la CMI ont été déterminées par inspection visuelle des

plaques (Tableau II; n.t. = non testé).
Tableau II

Exemple [ALTESO BOTRCI LEPTNO PHYTIN PYRIOR PYRNTE RHIZSO
4 6,25 12,5 > 100 100 n.t. 100 25
5 1,56 > 100 > 100 > 100 n.t. > 100 > 100
7 6,25 1,56 > 100 > 100 n.t. 12,5 12,5
8 12,5 3,13 100 > 100 n.t. > 100 > 100
9 12,5 n.t. 50 > 100 25 > 100 > 100
10 12,5 > 100 25 > 100 25 > 100 > 100
11 12,5 > 100 > 100 50 12,5 > 100 > 100
12 12,5 > 100 25 > 100 25 > 100 > 100
16 > 100 25 100 > 100 25 > 100 > 100
23 25 25 > 100 100 n.t. 50 25
25 25 100 100 1,56 n.t. 12,5 100
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REVENDICATIONS:

1. Composé de formule générale I

()

R! représente un groupe alkyle, alcényle, alcynyle,
alcadiényle, aryle, hétéroaryle, cycloaryle, bicycloalkyle
ou hétérocyclyle éventuellement substitué,

R’ représente un atome d'halogéne ou un groupe de formule
-Y-R*, ol Y représente 0, S ou NR%,

R? représente un atome d'hydrogene, ou un groupe alkyle ou
aryle,

R' a la signification indiquée pour R},

R® représente un atome d'hydrogéne ou a la signification
donnée & R!, ou bien

R* et R®, conjointement & l'atome d'azote intercalé entre
eux, représente un noyau hétérocyclique,

L représente un atome d'halogéne, ou un groupe alkyle ou
alcoxy éventuellement substitug,

A représente N ou CR®, ou R® a 1la signification donnée a
R’,

X représente O ou S, et

n est 0 ou un entier situé entre 1 et 5.

2. Composé selon la revendication 1, dans

lequel R' représente un groupe alkyle en C;-Cg,
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halogénoalkyle en C;-Cg¢, ou alcényle en C,-Cy ayant une
chaine linéaire ou ramifiée, un cycloalkyle en C3-Cg ou un
phényle, éventuellement substitué par au moins un
substituant choisi dans le groupe constitué d'un atome
d'halogéne, et d'un groupe alkyle en C;-C4 et alcoxy en C;-
Cq.

3. Composé selon la revendication 1, dans

lequel R? représente un chlore.

4. Composé selon la revendication 1, dans

lequel A est N et R® est un atome d'hydrogéene.

5. Composé selon la revendication 1, choisi
dans le groupe constitué:
de la 5-chloro-6-phényl-7-(furfur-2-ylméthylthio)-
[1,2,4]triazolo[]l,5a]pyrimidine,
de la 5-chloro-6-phényl-7-(3,4,5,6-tétrahydropyrimid-2-
ylthio)-[1,2,4)triazolo[1,5-a]pyrimidine,
de la 5-chloro-6-(4-méthoxyphényl)-7-{(furfur-2-
ylméthylthio)~[1,2,4]triazolo(1l,5~alpyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-allylthio-
[1,2,4]triazolo[1,5-a)pyrimidine,
de la 5-chloro-6~(2-chloro-6-fluorophényl)-7-
cyclopentylthio-(1,2,4]triazolo(l,5-a]pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(2,2,2-
trifluoroéthylthio)-[1,2,4]triazolo(1,5-a]lpyrimidine, :
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
(isopropylthio)-{1,2,4]triazolo[1,5~a)pyrimidine,
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de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(1-
méthylpropylthio)—[l,Z,4]triazolo[1,5—a]pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
propylthio[l,2,4]triazolo[1,5-alpyrimidine,

de la 5-chloro-6-(2-chloro-6-flucrophényl)-7-(2-
méthylpropylthio)-{1,2,4]triazolo[1,5-a)pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
cyclohexylthio-(1,2,4]triazolo[1l,5-a)lpyrimidine,

de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-butylthio-
{1,2,4)triazolo[1l,5-alpyrimidine,
S-chloro-6-(2-chloro-6-fluorophényl)-7-phénylthio-
(1,2,4)triazolo([1,5-alpyrimidine,

de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-tert-
butylthio-[1,2,4]triazolo[1,5-alpyrimidine,

de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-méthylthio-
[1,2,4]triazolo(1,5-alpyrimidine,

de la S-chloro-6-(2-chloro-6-fluorophényl)-7-éthylthio-
(1,2,4}triazolo[1,5-a]lpyrimidine,

de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(4-
chlorophénylthio)-[1,2,4)triazolo[1,5-alpyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(2~
méthylphénylthio)-{l,Z,4]triazolo[1,5—a]pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(2-
méthoxyphénylthio)-(1,2,4]triazolo[1,5-a]lpyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(4-
méthoxyphénylthio)—[1,2,4]triazolo[1,5—a]pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(2-
chlorophénylthio)~-(1,2,4]triazolo[1,5-a]pyrimidine,
de la 5-chloro-6-(2-chloro-6-fluorophényl)~-7-éthoxy-
[1,2,4)triazolo[1,5~a]pyrimidine,

de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-
cyclopentyloxy-[1,2,4]triazolo[1,5-a]pyrimidine,

a0
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de la 5-chloro-6-(2-chloro-6-fluorophényl)-7-(2,2,2-
trifluoroéthoxy)-[1,2,4]triazolo[1,5~a]lpyrimidine,
S5-chloro-7-allylthio-6-(2,4,6-trifluorophényl) -
(1,2,4]triazolo[l,5-a)pyrimidine,

de la 5-chloro-7-cyclopentylthio-6-(2,4, 6-
trifluorophényl)-[(1,2,4]triazolo[1,5-alpyrimidine,

de la 5-chloro-7-(2,2,2-trifluoroéthylthio)-6-(2,4, 6-
trifluorophényl)-[1,2,4)triazolo[1l,5-a)pyrimidine,

de la 5-chloro-7-(isopropylthio)-6-(2,4,6-
trifluorophényl)-[1,2,4]triazolo(1, 5-alpyrimidine,

de la 5-chloro-7-(1-méthylpropylthio)-6-(2,4,6-
trifluorophényl)-[1,2,4])triazolo[1l,5-a]pyrimidine,

de la 5-chloro-7-propylthio-6~(2,4,6-trifluorophényl) -
[1,2,4]triazolo[]l,5-a)lpyrimidine,

de la 5-chloro-7-(2-méthylpropylthio)-6-(2,4, 6-
trifluorophényl)~-[1,2,4]triazolo(1,5-a]lpyrimidine,

de la 5-chloro-7-cyclohexylthio-6-(2,4,6-trifluorophényl)-
[1,2,4)triazolo(l,5-alpyrimidine,

de la 5-chloro-7-butylthio-6-(2,4,6-trifluorophényl)-
[1,2,4)triazolo[1,5~a}pyrimidine,

de la 5-chloro-7-phénylthio-6-(2,4,6-trifluorophényl)- '
[1,2,4]triazolo[l,5-a]pyrimidine,

de la 5-chloro-7-bentylthio-6-(2,4,6-trifluorophényl) -
[1,2,4]triazolo[1l,5-alpyrimidine,

de la 5-chloro-7-tert-butylthio~6-(2,4,6-trifluorophényl)-
[1,2,4]triazolo[l,5-a)pyrimidine,

de la 5-chloro-7-méthylthio-6-(2,4, 6-

trifluorophényl) [1,2,4]triazolo(]l,5-a]lpyrimidine,

de la 5-chloro-7-éthylthio-6-(2,4,6-trifluorophényl)-
[1,2,4]-triazolo[1,5-a]pyrimidine,

de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(4-
chlorophénylthio)-(1,2,4]triazolo[l,5-a]lpyrimidine,
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de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(2-
méthylphénylthio)-[1,2,4])triazolo[1, 5-a]pyrimidine,
de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(2~
méthoxyphénylthio)-[1,2,4}triazolo[1,5-alpyrimidine,
de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(4-
méthoxyphénylthio)-[1,2,4]triazolo[1,5-a]pyrimidine,
de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(2-
chlorophénylthio)-[1,2,4}triazolo[1,5-a]pyrimidine,
de la 5-chloro-6-(2,4,6-trifluorophényl)-7-éthoxy-
[1,2,4]triazolo[l,5-alpyrimidine,

de la 5-chloro-6-(2,4,6-trifluorophényl)-7-cyclopentyloxy-
[1,2,4]triazolo[l,5-a]pyriﬁidine, et

de la 5-chloro-6-(2,4,6-trifluorophényl)-7-(2,2,2-

trifluorocéthoxy)-[1,2,4]triazolo[l,5-alpyrimidine.

6. Procédé de préparation d'un composé de
formule I tel que défini dans 1'une quelconque des
revendications précédentes, qui comprend:

(a) la mise en réaction d'un composé de formule

générale II
Hal
N~
N~
L— {
R—(/J\/ ()
A N Hal

dans laquelle R3, A, L et n ont la signification indiquée
pour la formule I, et Hal représente un atome d'halogéne,

avec un composé de formule III

R——XH (i)

dans laquelle R' et X ont la signification indiquée pour

la formule I, en présence d'une base; et

O\
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(b) éventuellement le traitement de la 5-
halogénotriazolopyrimidine résultante avec un alcool, un
thiol ou une amine de formule R'-YH, dans laquelle R et ¥
ont la signification indiquée pour la formule I, en

présence d'une base.

7. Composition fongicide qui comprend un
véhicule, et comme principe actif, au moins un composé de
formule I tel que défini dans l'une quelconque des

revendications 1 a 5.

8. Procédé pour combattre les champignons en un
site qui comprend le traitement du site avec un composé de
formule I, tel que défini dans l'une quelconque des
revendications 1 & 5, ou avec une composition telle que

définie dans la revendication 7.

gl
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PATENT SPECIFICATION an 1412 01%

(21) Application No. 55587/72  (22) Filed 1 Dec. 1972

(31) Convention Application No. 206 538  (32) Filed 9 Dec. 1971

(31) Convention Application No. 245 870 (32) Filed 20 Aprit 1972

(31) Convention Application No. 273 465  (32) Filed 20 July 1972

(31) Convention Application No. 299840 (32) Filed 24 Oct. 1972 in

(33) United Statés of America (US)

(44) Complete Specification published 29 Oct. 1975

(31) INT CL* CO7D 487/02 // AG1K 31/505 (CO7D 48702, 231/38,

: - 239742, 295/00)

(52) Index at acceptance - :

C2C 1400 1407 1532 20Y 214 215 220 226 22Y 246 247
250 251 252 25Y 271 280 281 28X 29X 29Y 305
30Y 311 313 314 315 31Y 321 322 323 326 327
32Y 332 337 342 34Y 350 351 352 355 35Y 360
361 364 366 367 368 36Y 373 376 37X 37Y 386
43X 440 443 449 451 453 456 45X 45Y 464 470
471 500 50Y 551 574 579 601 614 620 621 623
. 624 625 628 62X 62Y 634 650 652 658 65X 670

671 672 675 676 677 678 679 680 681 68Y 698
708 73Y 744.761 765 776 777 77Y 790 79Y BC

KF LE LT MD ML NF NG NL NR NT QL
TN UK WC ZB ZF

(54) PYRAZOLO(1,55]PYRIMIDINES

(71) We, ICN PHARMACEUTICALS INC. (previously known as Inter-
national Chemical & Nuclear Corporation), a Corporation organised. and existing
under the Laws of the State of California, United States of America, of 171 South
Lake Avenue, Pasadena, State of California, United: States of America, do hereby
declare the invention, for which we pray that a patent may be granted to us, and the
method by which it is to be performed, to be particularly described in and by the
following statement:—

This invention relates to certain pyrazolo (1,5«) pyrimidines and to a process
for the production thereof.

As reported by Sutherland et al in “Cyclic AMP”, 4m. Rev. Biochem. 37, 149
(1968), cyclic adenosine monophosphate (C—~AMP) has been established as an
intracellular “second messenger”, mediating many of the actions of a variety of
different hormones. According to this theory, first messenger hormones, epinephrine
and norepinephrine, influence adenyl cyclase contained at or within cell walls to form
intracellular cyclic AMP from adenosine triphosphate upon receipt of the extra-
cellular hormane signal. The formed cyclic AMP in turn functions as a second mes-
senger and stimulates the intracellular functions perculiar to the target cells of the
hormone. Cyclic AMP has thus been shown to “activate” protein kinases, which in turn
produce physiological effects such as muscle contraction, glycogenolysis, steriodogenesis
and dipolysis.

Cyclic AMP is degraded, however in wivo by phosphodiesterase enzymes, which
catalyze hydrolysis of the cyclic purine nucleotide to $’-adenosine monophosphate
with a consequent loss of function. It has accordingly been suggested that substituted
cyclic AMP analogs which are more resistant to phosphodiesterase degradation than
the naturally occurring cyclic nucleotide might be administered to aid lagging cellular
processes. Synthetic production of such compounds, however, is quite costly, It would
be advantageous, therefore, to enhance the beneficial effects of naturally produced
cyclic AMP by administering compounds which are capable of inhibiting the un-
desirable effects of phosphodiesterase enzymes.

Sutherland, et al, in Circudation 37, 279 (1968), suggests that the pharmacological
effects of theophylline, which has the structure '

[Price 33p]
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are the result of its ability to inhibit the action of phosphodiesterase enzymes. Theo-
phylline has thus been employed in lieu of the adenyl cyclase-stimulating hormones,
epinephrine and norepinephrine, as a heart stimulant following cardiac arrest and in
refractory asthma cases as a bronchial dilator. Theophylline, however, does not selec-
tively inhibit phosphodiesterase, but rather gives general stimulation to the central
nervous system. Accordingly, the use of theophylline can make the recipient nervous
and irritable and can also create cardiovascular effects, i.c., rapid beating of the heart.
By the same token, theophylline is not as potent as phosphodiesterase inhibitor as is
desired and consequently has to be used in larger quantities, which, of course, can
further the undesirable effects enumerated above. :

F. L. Rose et al, in articles appearing in J. Chem. Soc. 5642 (1963), 3357
(1965) and 1593 (1969), reported a number of triazolo[2,3c]pyrimidines and triazolo-
[4,3c]pyrazines (for example, compounds 1 and 2 shown below) which are structur-
ally releated to theophylline and capable of protecting animals from histamine-induced

bronchospasm.
HaC N
N~ A Haf
&
00~ "0
Y ~t "jj\u/
. .

M,

b ,

Pursuing an idea that the pharmacological effects of compounds 1 and 2 might be the
result of the same biochemical mechanism as proposed for theophylline, various sub-
stituted-pyrazolo[1,5a] pyrimidines were prepared and found to possess the ability
to inhibit the enzyme 3/,5'-cyclic AMP phosphodiesterase. Further evaluation of these
compounds has also revealed that many of these phosphodiesterase inhibitors possess
significant pharmacological properties, particularly in the cardiovascular area. For
example, 3-bromo-5,7-dimethylpyrazolo{1,5a] pyrimidine and 3-bromo-5-methyl-7-n-
propylpyrazolo[ 1,521 pyrimidine not only are significantly more active than theophyl-
line against various phosphodiesterase enzymes, but also have the ability to produce
a positive inotropic effect in an anesthesized dog without significantly altering heart

rate or blood pressure.
According to the present invention there is pravided a compound of the structure

h
g /H%S
. R3 "\N/

)

wherein R, is H, alkoxycarbonyl, alkyl, carbonitrile, halogen, carbamoyl, acyl, amino-
methyl, dialkylaminomethyl, nitro, amino, or acetamido; R, is alkyl, C; to Gy linear
or branched chain alkoxy, C, to C, alkylthio, SH, or alkyl or dialkylamino, cyclic
amino or substituted amino; R; is H; and R, is H, alkyl, or phenyl; provided that
when R, and R, are methyl, R, is not H or carbethoxy; when R, is CH, and R, is
methoxy or ethoxy, R; is not H; and when R, is CH;, R, and R, are not both H;
and when R, is hydrazino and R, is phenyl, R, is not H.

Unless otherwise indicated the alkyl substituents preferably contain from 1 to 8
carbon atoms, more preferably from 1 to 6 carbon atoms, and may be branched or
linear groups. The alkoxy substituents are C, to C;, but preferably C, to G, linear
or branched alkoxy groups. Where R, in an alkylthio group, groups having from I to 3
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carbon atoms are especially preferred. Suitable substituted amino groups are dialkoxy-
alkylamino, carboxyalkylamino, hydroxyalkylamino, hydrazyl or alkylidenohydrazyl
groups, while suitable cyclic amino groups include the morpholino group and the
piperidino group. . e
The compounds of this invention and the general procedure utilized in preparing
the same are illustrated and will be described jn conjunction with the schematic draw-
ings which follow. The starting materials utilized in this invention are 3-aminopyrazole
(1), 3-amino-4-carbethoxypyrazole (2), 3-amino-4-cyanopyrazole (3), 3-amino-4-
pyrazolecarboxamide (4), 3-amino-4-ethylpyrazole (5)s 3-amino-4-bromopyrazole
(6), and 3-amino-4-nitropyrazole (7). All of these starting materials have been previ-
ously reported in the literature with the exception of 3-amino-4-ethylpyrazole (5),
which is prepared in the following manner. The base catalyzed condensation of -n-
butyronitrile with ethyl formate affords a-formyl-n-butyronitrile, which when treated
in situ with hydrazine hydrate, affords 3-amino-4-ethylpyrazole (5) as a colorless oil.

For convenience, only certain compounds related to those of the invention have
 been included in the description which follows.

REACTION SCHEME I

h E? h
qu\’)> (=0 g /N\é
) Oy —
: ' m"\u l NNy
By

-

(R, =H (sn;R,=R,=CH,; R,=H

(2) R, = COOC,H, ()R, = R, = CH,; R, = COOC,H,
(MR, =C=N (10) R,=R,=CH,;R,=C=N
(4) R, = CONH, (1D R, = R, = CH,; R, = CH,~NH,
(5 R, = C,H, (12) R, = R, = CH;; R, = CONH,

(13) R, = R, = CH,; R, = C,H,
(14 R,=R,= C,H,; R, = H
(19 R,=R,=CH,; R, =H

The general procedure for preparation of the § »/-dialkylpyrazolo[1,5a] pyrimidines
follows the work of Y. Makisumi, Chem. Pharm. Bull (Tokyo), 10, 612 (1962), and
is depicted in Reaction Scheme I. 3-Aminopyrazole (1) and 3-amino-4-carbethoxy-
pyrazole (2) are condensed with pentane-2,4-dione 1o provide 5,7-dimethylpyrazolo-
[1,52)pyramidine (8) and the cortesponding 3-carbethoxy derivative (9), This re-
action has been extended to include the additional 3-amino-4-substituted pyrazoles
(3, 4, and 5) to provide the 3-cyano (10), 3-carbosamido (12), and 3-ethyl 13)
derivatives of 5,7-dimethylpyrazolo[1,5a] pyrimidine. The catalytic reduction of 3-
cyano-5,7-dimethylpyrazolo[1,5a] pyrimidine (10) affords the corresponding 3-amino-
ethyl-5,7-dimethylpyrazolo| 1,5a] pyrimidine (11;. Additionally, it has been found
that the condensation of 3-aminopyrazole (1) with heptane-3,5-dione and nonane-4,6-
dione affords excellent yields of 5,7-diethylpyrazolo[1,5a] pyrimidine (14) and 5,7-di-
n-propylpyrazolo[1,5a] pyrimidine (15), respectively.
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REACTION SCHEME 1l
: Yg b
N AN B, /H\/>
\g/“\u T \,%/N\"
_ & b

(8) R,=R,=CH;;R, =H (16) R, = R, = CH; R, = Br

(14) R,=R,=CH;; R,=H (N R,=R,=CH; R, =Cl

(15) R,= R, = n-CH;; R,=H (18 R,=R,= CHy; R, =1
(19 R,=R,=CH; R, =F
(20) R, = R, = CHy; R, = COCH,
(21) R, = R, = CHy; R, = CH,~N(CH,),
(@) R, = R, = CH,; R, = NO,
(23) R, = R, = CHj; R, =NH,
{29) R, = R, = CH,; R, = NHCOCH,
(25) R,=R,=CH;; R, =Br
(26) R, =R, = n-CH,; R, = Br

The 3-unsubstimted—5,7-dialkylpyrazolo[1,5a]pyrimidinw (8, 14, and 15) readily
undergo electrophilic attack at the 3-position as shown in Reaction Scheme II The
treatment of the 5,7-diatkylpyrazolo[1,5a]pyri idines (8, 14, or 15) with N-bromo-
succinimide results in the formation of 3-bromo-5,7-dialkylpyrazolo{ 1,52} pyrimidines
(16, 25, 26). Additionally, it has been found that the treatment of (8) with N-chloro-
succinimide or with fodine monochloride results in the formation! of the 3-chloro (17)
and the 3-iodo (18) derivatives of 5,7-dimethylpyrazolo[1,5a] pyrimidine. The reaction
of 5,7-dimzthy1pyrazolo[l,5a]pyrimidine (8) with trifiuozoacetic acid and boron tri-
fluoride etherate has been found to afford 5,7-dimethyl-3-fluoro-pyrazolo{ 1,58 ] pyr-
imidine (19). Friedel-Crafts acylation of 5,7-dimethylpyrazolo[1,5a]pyrimidinc (8)
affords 3-acetyl-5,7-dimethylpyrazolo[1,5a] pyrimidine (20) in 61% yields. When
compound 8 is treated with an aqueous solution of dimethylamine and formalin solu-
tion, 5,7-dimethyl-3-dimcthylanﬁnomethylpyrazolo[l,Sa]pyrimidine (21) is obtained.
Finaily, nitration of compound 8 affords the expected 5,7-dimethyl-3-nitropyrazolo-
[1,5a] pyrimidine (22). Reduction of compound 22 with palladium or charcoal catalyst
affords the corresponding 3.amino-5,7-dimethylpyrazolo[ 1,5a] pyrimidine (23), which
when treated with acetic anhydride results in the formation of the 3-acetamido deriva-
tive (24). The site of electrophilic attack at position 3 in these 5,7-dialkylpyrazolo-
[1,52] pyrimidines has been proven by the proton magnetic resonance spectra, since
the up-field proton at 6.60%, (which is coupled to the proton at 8.11%; J=0.0066%)
floupd in 5,7dimethylpyrazolo[ 1,5a] pyrimidine (8) is absent in these 3-substituted

erivatives.
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* REACTION SCHEME III

Qn . 28)
MR, =H (273) R, = CH,; . Ry,=CHs; R, =H

@R,=CH; | R,=CH;R=H
- (8a)R,=CH;; | -R,=CH;R,=H
(28b) R, = n-C,H,; R,=CH,; R, =H

o
hoo

N :H A
ol * f" T
Sy )
-

: . Ry
() R, = COOC,H, (29 R, =CH,; R;=CH,; R, = Br

(30) R; = n-C;H,; R, = CH,; R, = Br
(3D R, = C;Hy; Re= CHy; R, = NO,

(32) R, = CH,; R, = CH,; R, = COOC,H,

(33) R,=CH;; R,=CH,; R, =H

The condensation of 3-aminopyrazole (1) with unsymmietrical S-diketones is shown

-in Reaction Scheme III. The reaction of 3-aminopyrazole (1) with hexane-2,4-dione

affords a mixture of the isomers 272 and 28a. Because of similarity of the physical
propetties of these two isomers, separation is difficult and for that reason the crude
isomeric mixture of 27a and 28a was converted into higher melting derivatives (29)
and (31), which may be isolated by column chromatography and fractional recrystal-
lization techniques. -Similarly, condensation. of 3-aminopyrazole (1) with heptane-2,4-
dione affords a mixture of the isomers 27b and 28b, which, when treated with N-
bromosuccinimide, affords 3 - bromo - 5 - methyl - 7 - n - propylpyrazolo[1,5a]-~
pyrimidine (30) which is purified by chromatography. The condensation of 3-amino-
4-carbethoxypyrazole (2) with hexane-2,4-dione results in & mixture of isomeric
products; however, 3 - carbethoxy - 7 - ethyl - 5 - methylpyrazolo[1,5a] pyrimidine
(32) has been found to be the predominate isomer. By the same token, condensation
of 1-phenyl-1,3-butane-dione with 3-aminopyrazole (1) yields an isomeric product
which -may be recrystallized without chromatography to yield 7-methyl-5-phenyl-
pyrazolo[1,52] pyrimidine (33). That this isomer was obtained rather than S-methyl-
7-phenylpyrazolo[ 1,5a) pyrimidine was demonstrated by comparison of physical data
(proton magnetic resonance spectra, ultra-violet spectra, and melting, point) with the

S-methyl isomer that was previously reported by H, Dom et al, J. Prak, Chem., 313,
969 (1971).
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The structural assignment of compounds 29—32 is based on the proton magnetic
resonance spectra of the well separated C, and C, methyl signals. It has been demon-
strated [H. Reimlinger, Chem. Ber., 103, 1900 and 3252 (1970), 104, 2232 and 2237
(1971)] that in 5,7-dimethylpyrazolo[1,5a]pyrimidine (8) the C, methyl signal,
being adjacent to the bridgehead nitrogen, is deshielded to a greater extent than the
Cs methyl signal (adjacent the N, nitrogen) and thus occurs at a lower field. The
assignments are 2,568 for C;-methyl and 2.738 for the C,-methyl in deuterochloroform.
Since the replacement of a longer alkyl chain (e.g. ethyl or propyl) for one methyl
group at either C; or C, would not be expected to change the chemical shift of the
remaining methyl group, the 5,methyl-7-alkyl iscmer can be distinguished from the
7-methyl-5-alkyl isomer via pmr (in deuterochloroform) and the percentage of each
isomer in the isomeric mixture can be estimated from the integration of the signals.
Similarly, the Cy-methyl signal occurs at 2.605 and the C,-methyl signal at 2.728
(in deuterochloroform) for the pmr of 3-bromo-5,7-dimethylpyrazolo[1,5a] pyrimidine
(16), thus permitting identification of the separated products 29 ‘and 30 from the
bromination (and subsequent chromatography) of the isomeric mixtures 27a and
28b or 27b and 28b.

The condensation of 3-amino-4-substitutedpyrazoles with B-ketoesters is shown
in Reaction Scheme IV. Following the procedure described by Y. Makisumi, Chem,
Pharm. Bull. (Tokyo), 10, 612 and 620 (1962), 3-aminopyrazole (1) was condensed
with acetoacetic ester to obtain S-methyl-7-hydroxypyrazolo[1,5a]pyrimidine (34)
which, when treated with phosphorus oxychloride, results in the formation of 7-chloro-
S-methylpyrazolo[ 1,52] pyrimidine {36). These reactions have been extended to 3-
amino-4-ethylpyrazole (5) to afford 3-ethyl-7-hydroxy-5-methylpyrazolo[1,5a]pyr-
imidine (35) and the corresponding 7-chloro-3-ethyl-S-methylpyrazolo[1,5a]-
pyrimidine 36a. The chloro moieties of compounds 36 and 36a are quite susceptible

" to nucleophilic displacement when treated with various nucleophilic reagents.
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REACTION SCHEME IV

]
figh
HN
Y]
WR,=H (34 R,= CH,; R, =H
) R, = C,H, : (35) R, = CH,; R, = C,H,

: b
K(H\N/ ’ x '"\H
Ry i
(37 R, = H; R, = CH,; R, = N(C,H,), " (36) R, =CH;; R, =H

GHR “H;R,~CH; %=~ ) (62 R,-CH,;R, = CH,

(39) R; = H; R, = CH,; R, = NH(CH,),CH,
(40) R, = H; R, = CH,; R, = NH-NH,.
. CH,
(4D R, = H; R, = CHy; R,= NH-N-C
| | CH,
(42) R, = H; R, = CH,; R, = NH—CH,—CH,0H
(43) R, = H; R, = CHy; R, = NH—CH,~COOH
(44) R, = H; R, = CH,; R, = OCH,—CH,
(45) R, = CH; R, = CHy; R, - NH~CH,~CH,—CH,
(46) R, = C;H,; R, = CH,; R, = OCH,—CH,~CH,
47) R, = CH,; R, = CH,; R, = SCH,~CH,
(48) R, = Br; R, = CH,; R, = NH-CH, ~CH,—CH,~CH,
(49) R, = Br; R, = CH,; R, = NH-CH,—CH,(OCH,),
Thus, the treatment of compounds 36 or 37 with various amines, sodium alkoxides,
- and sodium alkylmercaptides results in the formation of the 7-substituted derivatives

37 10 40 and 42 to 47. The reaction of 7-hydrazino-5-methylpyrazolo[I,Sa] pyrimidine
(40) with acetone in ethanolic hydrogen chloride results in the formation of the iso-

propylidene derivative (41). These 5-methyl-7-substitutedpyrazolo[1,5a] pyrimidines
readily undergo electrophilic attack at the 3 position. Thus, in this manner, the 3-
bromo-5-methyl-7-substimtedaminopyrazolo[1,5a] pyramidines (48) and (49) have
been prepared. '
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The invention will now be further described and illustrated in the following
Examples (aside from Example I which merely serves to illustrate the preparation of
one starting material, 3-amino-4-ethylpyrazole) in which all parts and percentages are

by weight and all temperatures in degrees Centigrade “unless otherwise indicated.

Melting points were taken on a Thomas-Hoover melting' point apparatus and are un-
corrected. Infra-red and nuclear magnetic- resonance spectra were determined on a
Perkin-Elmer 257 grating infra-red spectrophotometer and on a Hitachi Perkin-Elmer
R—20A high resolution nuclear magnetic resonance spectrophotometer, “respectively.
(Hitachi is a Registered Trade Mark). Hydrogenations were carried out on a Parr
hydrogenator at room temperature and at a starting pressure of 42 Ibs/in® of hydrogen.

All samples displayed a single spot on thin layer chromatography and were analyzed '

by the Heterocyclic Chemical Corporation of Harrisonville, Missouri. Where analyses
are indicated only by symbols of the elements or functions, analytical results obtained
for those elements or functions were within 0.4%, of the theoretical values.

" Examples XXV to XXIX relate to the preparation of intermediate derivatives.

- EXAMPLE I
Preparation of 3-Amino-4-cthylpyrazole (5)

A suspension of sodium metal [53.0g; 231 formula weights] in 1500 ml of
anhydrous ether was stirred at 20° while a mixture of ethyl formate [180.0g; 2.43
moles] and n-butyronitrile [158.0g; 2.31 moles] was added dropwise over a period of
two hours. After the addition was complete, the mixture was stirred at 20—25° for
two days at which time the sodium metal was completely reacted. The reaction mixture
was cooled to 10° and neutralized by the dropwise addition of glacial acetic acid
[138.0g; 2.31 moles]. The temperature of the mixtute during neutralization was main-
tained at 10—15°. The solids were separated by filtration and the filtrate evaporated to

" dryness at reduced keeping the temperature below Z0°. The resulting crude a-formyl

n-butyronitrile was utilized directly for the formation of 3-amino-4-ethylpyrazole (7)
without further purification. _ . 4

The crude e-formyl n-butyronitrile was dissolved in 200 ml of ethanol and treated
with 85°%, hydrazine hydrate [118g; 2.0 formula weights] and 36 ml of glacial acetic
acid. The resulting solution was heated at reflux for two hours and then evaporated
to dryness, The residual oil was purified by distillation at 0.2mm (Hg.). The fraction
that had a boiling point of 120—4° was collected. This fraction weighed 55.2g (21%)
and was found to be analytically pure 3-amino-4-ethylpyrazole (7). Analysis corres-
ponds to that calculated for CsH,Ns: (CH). -

_ EXAMPLE 1L
5-7-Dimethyl pyrazolo[1,5a] pyrimidine-3-carbenitrile (10)

A solution of 7.25g (0.067 moles) 3-amino-4-cyanopyrazole [R.K. Robins,
J.A.C.S. 78, 788 (1956)], acetylacetone [7.00 g (0.07 moles)], piperidine (10 drops)
in 100 ml of EtOH was heated at reflux. After refluxing 6 hrs. the solution was allowed
to cool slowly, whereupon crystallization occurred. The product was separated by filtra-
tion and recrystallized from EtOH to afford 6.00 g (52%) of analytically pure
product; mp 165—7°.

Anal. corresponds to that calculated for (GILN,) G, H, N.

IR. (XBr) 2250 cm—* (CN)

EXAMPLE IIIL »

3-Aminomethyl-5,7-dimethyl pyrazolo[1,5a] pyrimidine hydrochloride (II)

To a solution of the carbonitrile product of Example II (1.00 g) in 150 ml of
EtOH was added 5 ml of HCl (12N) and 0.25g of 10% Pd/C catalyst. The resulting
mixture was hydrogenated at room temperature for 16 hrs. The mixture was filtered
through Celite and evaporated to dryness at reduced pressure. (Celite is a Registered
Trade Mark). The gummy semi-solid was dissolved in water (25 ml), made basic
by the addition of NaOH solution (IN), and extracted into CHCI; solution, and
after drying, was chromatographed on basic alumina. Evaporation of the CHCl,
eluant afforded a colorless solid (mp 119—20°) that rapidly became colored. The
hydrochloride of the solid was prepared by dissolving the same in Et,0 and adding
HCI gas; mp 265—7° (dec)..

Anal. Corresponds to that calculated for (C;H,.N, . HCI) C, H, N.
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EXAMPLE IV.
5,7-Dimethyl pyrazolo[1,5a] pyrimidine-3-carboxamide (12)

A mixture of 1.00g (5.7 mmoles) 3-amino-4-carbamoylpyrazole, hemisulfate
[R.K. Robins, J.A.C.S. 78, 788 (1956)1, acetylacetone [0.60g (6.0 mmoles)], piper-
idine (1.5g) in 40 ml of EtOH was heated at reflux. After refluxing 16 hrs. the
solution was allowed to cool. The crystalline product was recrystallized from EtOH
to yield 0.90g (83%) of analytically pure product; mp 247—8° (dec).

Anal. Corresponds to that calculated for (C,H,,N,0) C, H, N.

IR. (KBr) 1665 cm—* (CONH,)

NMR. (d,-DMSO) singlets in a rato of 3:3:1:2:1, with chemical shifts of
2.623 (CHy), 2.755 (CHs), 7.18 and 8.523 (ring protons), and 7.508 (broad, NH,

of amide).
EXAMPLE V.
Preparation: of 5,7-Dimethyl-3-Ethylpyrazolo[1,5a] Pyrimidine (13)

A solution of 3-amino-4-ethylpyrazole (1) [1.0g; 10 mmoles], 2,4-pentanedione
[1.0g; 9 mmoles], and 3 drops of piperidine in 5 ml of absolute ethanol was heated
at reflux for 12 hours. The resulting solution was evaporated to dryness, and the
residual oil was purified by column chromatography on silica gel (50g) utilizing a
mixture of 30—60° petroleum ether: chloroform (7:3) as the solvent. Evaporation
of the solvent afforded 1.3g (82%,) of analytically pure 5,7-dimethyl-3-ethylpyrazolo-
[1,5a] pyrimidine (5) as a colorless oil. .

Anal. Cerresponds to that calculated for (C,(H,:Ns) C, H, N

EXAMPLE VI,
5,7-Diethylpyrazolo[1,5a] pyrimidine (14)

This compound was prepared from 6.5 g (0.05 mol) of heptane-3,5-dione and
the yield of chromatographed material (white needles, m.p. 43—44°C from petroleum
ether was 6.3 g (72%,). .

Anal, caled for G, H . N.(MW 175): C, 68.54; H, 7.48; N, 23.98;

Found: C, 68.52; H, 7.58; N, 24.25

NMR(CDCl;) m, 143 (both C,-ethyl and C,-ethyl triplets); m, 3.15 (both
Cs-cthyl and C,-ethyl quartets); s, 6.585 (C,—H); s, 6.6 (C,—H) and s, 8.18
(C,—H), the latter two protons being coupled with J,s=1.9 cps.

EXAMPLE VII
3,7-Di-n-propylpyrazolo{1,5a] pyrimidine (15)
This compound was synthesized from nonane-4,6-dione (15.6 g, 0.10 mole) to
give 17.0 g (84%,) of a pale yellow oil, after chromatography.

Andl, caled for C,Hy, No(MW 203): C, 70.93; H, N, 20.69. Found: C. 71.16;
H, 8.25; N, 20.85. b.p. 155—158° /0.mm

EXAMPLE VIIL
3-Bromo 5,7-dimethyl pyrazolo[1,52]pyrimidine (16)

To a solution of 2.0g (13.6 mmoles) 5,7-dimethyl pyrazolo[1,5a] pyribidine [Y.
Makisumi, Chem. Pharm. Bull. (Tokyo) 10, 612 (1962)] i CHCI (25 ml) was
added N-bromosuccinimide (NBS) [2.42g (13.6 mmoles)]. This mixture was heated
on the steam bath for 10 minutes, and then allowed to cool to room temperature. The
clear yellow solution was then added to an ice cold solution of potassium hydroxide

(30 ml, 2N) with vigorous stirring, The CHCl, layer was.dried over Na,SO,, then

chromatographed on basic alumina. Evaporation on the CHCl, eluant afforded a white
solid which was further purified by recrystallization from petroleum ether (30—60°)
to give L.7g (56%) of analytically pure product; mp 115—6°.

Anal. Corresponds to that calculated for (C:HgN,Br) C, H, N.

NMR (CDCl;) four singlets in a ration of 3:3:1:1 at 2.605 (CHy), 2.72% (CH,),
6.625 (H at 6 position), and 8.108 (H at 2 position). The spectrum of the starting
material exhibited peaks at 2.565 (CH, at C,), 2.738 (CH, at Gs), 6.583 (C~H),
6.605 (C,—H), and 8.118 (C,—H) (protons at C, and C, were coupled, J=2.1cps).

EXAMPLE IX.
3-chloro-5,7-dimethyl pyrazolo[1,5a) pyrimidine (17)

In a manner similar to the preparation of Example VIII the treatment of 5,7-
dimethyl pyrazolo{1,5a]pyrimidine [1.20g (8.15 mmoles)] with N-chlorosuccinimide
(NC889) [91(.)23g (10.0 mmoles)] afforded 963 mg (65%,) of analytically pure product;
mp . .

Anal, Corresponds to that calculated for (CsHgN,Cl) C,H. N.
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EXAMPLE X.
5,7-dimethyl 3-iodo pyrazolo[1,5a]pyrimidine (18)

A solution of ICI [5.0g (27 mmoles)] in CHCl, (50 ml) was added to a stirred
solution of 5,7-dimethyl pyrazolo[1,5a]pyrimidine [2.96g (20 mmoles)] in CHCl,
(50 ml). Within a few minutes, the mixture became warm and crystals of the hydro-
chloride salt of the subject compound began to separate. The mixture was warmed
on the steam bath for 2—3 min to complete the reaction, and then refrigerated over-
night The yellow hydrochloride salt was separated by filtration, washed with Et,0,
and the air dried. The yellow solid, which weighed 4.4g, was dissolved in water
(100 ml) and this solution was made alkaline by the addition of NaOH solution
(2.5N). The alkaline solution was extracted with CHCI; 3(25 ml), and the CHCl,
extracts were dried over Na,S80,. The CHCl, extract was chromatographed on basic
alumina, and the CHC; eluant evaporated to dryness. The residue was recrystallized
fromlggzr_o%%um ether (30—60°) to afford 2.02g (37%) of analytically pure product;
mp .

Anal. Corresponds to that calculated for (C,H,N,I) C, H, N.

EXAMPLE XI

. 5,7-Dimethyl 3-Fluore pyrazolo[1,5a] pyrimidine (19)

A mixture of 5,7-dimethyl pyrazolo[1,52]pyrimidine [1.47g (10 mmoles)], tri-
fluoroacetic anhydride (2.0 ml), and boron wifiuoride etherate (2.0 ml) in CH,Cl,
(30 ml) was heated at reflux for 24 hours. At the end of this time the red solution
was cooled and added to an ice cold solution of NaOH (30 ml, 2N). The organic
layer was separated and the alkaline layer extracted with CH,Cl, 3(20 ml). The
combined CH,Cl, extracts were washed witk water 2(20 ml) and dried over Na,SO,.
The CH,Cl, extract was evaporated and the residue covered with n-pentane and
chilled. The yellow white crystalline plates were spearated by filtration, and recrystal-
lized from n-heptane to yield and analytically pure product; mp 129—30°.

Anal. Corresponds to that calculated for (C,H,N,F) C, H, N, F.

NMR (CDQl,) four singlets in 2 ratio of 3:3:1:1 at 2.558 (CH,), 2.608 (CH,),
6.605 (H at 6 position) and 8,605 (H at 2 position).

EXAMPLE XIL
3-Acetyl-5,7-dimethyl pyrazolo[1,5a]pyrimidine (20)
With good stirring, a solution of SnCl, [5.21 g (20 mmoles)] in CH,Cl, (10 ml)
was added dropwise to a solution of 5,7-dimethyl pyrazolo [1,52]pyrimidine [2.94 g
(20 mmoles)] and acetyl chloride [1.56 g (20 mmoles)] in CH,Cl, (10 ml). After
the addition was complete, the mixture was heated at reflux for 12 hrs., cooled, and
then added to dilute HClI (100 ml, 3N). The organic layer was separated and the
acidic solution extracted with CH,Cl; 2(20 ml). The combined CH,Cl, extracts were

_dried over Na,S0, and evaporated to dryness. The residue was dissolved in benzene

and chromatographed on basic alumina, and the benzene eluant evaporated to dryness.
Rectystallization of the crystalline residue from a benzene-heptane mixture afforded
232 g (61%) of analytically pure product; mp 179—80°,

Anal. Corresponds to that calculated for (C,,H,,N,0) C, H, N.

EXAMPLE XIIL
3-Dimethylaminomethyl-5,7-dimethyl pyrazolo[1,a] pyrimidine,
dihydrochloride (21)

An aqueous solution of dimethylamine (4.0 ml, 40%) was added slowly to
HOAc (4.5 ml) keeping the temperature below 10°. After the addition was complete,
formalin solution (3.0 ml, 37%,) was added to the solution. The resulting solution
was allowed to stir for 20 min, and then 5,7-dimethyl pyrazolo[1,5a]pyrimidine
[2.0 g (13.6 mmoles)] was added in small portions. The resulting mixture was then
stirred at room temperature for 12 hrs. and then added to cold NaOH solution (50 mi,
2.5 N). This basic mixture was then extracted with CHCl, 3(50 ml), and the
combined CHCl; extracts were dried over Na,SO,, and evaporated to dryness. The
resulting oil, which did not solidify, was dissolved in Et,O and the dihydrochloride
salt of the product was precipitated by adding HCl gas. This crude product was
purified by recrystallization from EtOH-—EtOAc to obtain an analytically pure product;
mp 194—5°.

Anal. Corresponds to that calculated for (CpH,(N, .2HCl) C, H, N.

NMR (free amine, CDCl,) seven singlets in a ratio of 3:3:3:3:2:1:1 at 2.218,
2.305 (N—CH, groups), 2.59, 2.728 (CHs), 3.705 (CH.) 6.59 (H at 6 position),
and 8.105 (H at 2 position). .
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EXAMPLE XIV.
3.7-Dimethyl-3-nitro pyrazolo[1,5a] pyrimidine (22)
3,7-dimethyl pyrazolo[1,5a)pyrimidine [1.0 g_(6.8 mmoles)] was dissolved in

- H,80, (10 mly keeping the temperature below 5°. Fuming HNO, [4 mi; sp. gr. 1.5] ~

was added dropwise to the cold H,SO, solution, with good stirring. The temperature
during this addition was maintained below 10°. After the addition was tomplete the
solution was stirred at room temperature for 45min. and then added to 100 g of ice.
The precipitated product was separated by filtration, washed well with H;0, and
dried. Recrysuallization from CH,OH afforded 0.75 8 (57%) of analytically pure
product; mp 156—7°, :

Anal. Corresponds to that calculated for GH\N,0;) C, H, N. )

NMR (CDCl,) singlets in a ratio of 3:3:1:1 at 2.808 (CHs), 2.855 (CH,),

' 7.04 (H at 6 position), and 8.768 (H at 2 position).

EXAMPLE XV.
: 3-Amino-5,7-dimethyl pyrazolo[1,5a] pyrimidine (23)
To a solution of the nitro derivative of Example XXII [5.0 g (26 mmoles)] in

- EtOH (50 ml) was added HOAc (5 ml) and 0.25 g of 10%, Pd/C catalyst. The

resulting mixture was hydrogenated at room temperature for 16 hours. The mixture
was filtered through Celite and evaporated to dryness at reduced pressure, The oil
residue was dissolved in water (100 ml), made basic with NH,OH, and then extracted
into CHCl, 3(35 ml). The combined CHCl, extracts were dried over Na,S0,, and
chromatographed on basic alumina. Evaporation of the CHCl; eluant afforded 2.7 g
(64%.) of red crystalline product; mp 133—5° (dec). ,

Anal. Corresponds to that calculated for (GHy N, G, H, N.

EXAMFPLE XVI. A
3-Acetamido-5,7-dimethyl pyrazolo[1,5a] pyrimidine (24)

A solution of the 3-amino derivative of Example XV [2.6 g (16 mmoles)] in
Ac;0 (50 ml) was heated on the steam bath for ten minutes and then allowed to cool
to room temperature. The crystalline product was separated by filtration, washed: with
H,0 and dried. Recrystallization from H,O afforded 2.6 g (80%) of analytically
pure product; mp 175—6°, ,

Anal. Corresponds to that calculated for (G, Hi:NO) G, H, N.

EXAMPLE XVII,
3-Bromo-5,7-diethylpyrazolo[1,5a] pyrimidine (25)
This compound was prepared by bromination of 1.75 g (0.01 mole) of the dialkyl

compound. Chromatography on basic alumina with chloroform gave 2.0 g (79%) of

white needles, m.p. 64--65°C.

Aradl. caled for C, H,,N;Br (MW 254): C, 47.24; H, 4.72; N, 16.53.
Found: C, 47.10; H, 4.63; N, 16.71.

NMR (CDCly) t, 1.353 and t, 1438 (from C,- and C,-ethyl); q, 2.988and q,

108 from C,- and C,-ethyl); s, 6.635 (C,—H)- aiid s, 8.085 (C,—H) integration

3
3:3:2:2:1:1. No. coupling was observed for singlets at 6.635 and 8.088.

EXAMPLE XVIIIL.
3-Bromo-5,7-di-n-propylpyrazolo|[1 »ja]pyrimidine (26)

This compound was prepared by brominating 4.06 g (0.02 mol) of the 5,7-di-n-
Propy! parent compound to yield 3.5 g (62%,) of white needles, m.p. 66—67°C after
citxgonmtography on basic alumina (chloroform) and recrystallization. from petroleum
ether.

Andl. caled for C,.H, N,Br (MW 282): C, 51.06; H, 5.67; N, 14.89.

Found: C, 50.85; H, 5.92; N, 15.11,

NMR (CDCl,) propyl groups appear as overlapping multiplets at 1.25, 1.85 and

- 3.0; s, 6.608 (C~H); s, 8.08 (C—H). lIutegration 6:4:4:1:1.

' EXAMPLE XIX.
S-Me'rhyl(cthyl)-7-eﬁ1y!(methyl)pyrazolo[l,Sa]pyrimidine (272 & 28a)

The compound was prepared, as described above, from 3-aminopyrazole (8.3 g)
and hexane-2,4-dione (11.4 g) in ethanol with a catalytic amount of piperidine. The
product was isolated as a colorless oil (14.0 g, 87%, yield) via chromatography on
basic alumina with benzene. Oil, b.p. 173—177° /0.lmm. Mass spectrum M+ = 161.

Aral. Caled. for CH,,N,(MW 161): C, 67.08; H, 6.83; N, 26.08.

Found: C, 66.88; H, 6.94; N, 26.22.
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NMR (CDCl,) indicated two isomers, S-ethyl-7-methyl and 5-methyl-7-ethyl,
with the dominant (65.35) being the latter isomer: m, 1.4 (two triplets from the 5-
ethyl and the 7-ethyl), m, 3,13 (two quartets from the S-ethyl and the 7-ethyl), s,
2.565 (C,—CH;) and s, 2.738 (C,—CH;), s, 6.588 (C,—H) and coupled s, 6.603
(Cy—H) with coupled s, 8.118 (C,~H) and J,s=1.9 cps.

- EXAMPLE XX.
5-Methyl(n-propy!)-7-n-propyl (methyl ) pyrazolo[ 1,52] pyrimidine (276 & 28b)
* This compound was prepared from heptane-2,4-dione (8.2 g, 0.064 mole) and
the dominant isomer was found to be the 5-methyl-7-n-propyl. Yield: 15 g mixed

" jsomers (86%) colorless, semisolid, mp 40—45°, b.p. 165—169°/0.1 mm. Mass

M*=175.
Andl. caled for C,.H,sN;(MW 175): C, 68.54; H, 7.48; N, 23.98.
Found: C, 68.31; H, 7.56; N, 23.79.
NMR (CDClL) m, 1.28 (C,, C,-propyl); m, 1.88 (C;, Crpropyl); m, 3.08
(Cs, Cr-propyl); s, 2.588 (C,—CHs) and s, 2.725 (C,—CHa); s, 6.585 (C,—¥H) and
coupled s, 6.638 (Cy=H) with coupled s, 8.108 (Cy—H) Jz,,=1.9 cps.

EXAMPLE XXI.
3-Bromo-7-ethyl-5-methylpyrazolo[ 1,5a] pyrimidine (29)
This compound was prepared from 2.6 (0.063 mole) of the isomeric mixture of
gj;ilfglg occompmmd to yield 2.5 g (64%,) of the pure 7-ethyl-5-methyl isomer, m.p.
Anal, Caled for CHiN,Br (MW 240): C, 45.00; H, 4.16; N, 17.50.
Found: C, 44.79; H, 4.38; N, 17.40.
NMR (CDCL,) 1, 1.438 (ethyd); s, 2.63 (C—CHa); g, 3.105 (ethyl); s, 6.638

" (C—H); s, 8.105 (C,—H).

The establishment of the isomer which was isolated, is based on the nmr data
of 3-bromo-5,7-dimethylpyrazolo[1,5a] pyrimidine, which consist of methyl peaks at
2.605 and at 2.728. The peak at 2.608 is attributed to the C;—CHj, ie., the methy!
group closest to the N.-nitrogen not involved in the bridgehead. The peak at 2.72%
is attributed to the C,—CH, i.e., the methyl group closest to the bridgehead nitrogen
by virtue of its greater deshielding effect, which is in accord with similar studies by
other authors [Y. Makisumi, et al, Chem. Pharm. Bull., 12, 204 (1964)].

EXAMPLE XXII.
3-bromo-5-methyl-7-n-propylpyrazolo[1,5a] pyrimidine (30)

This compound was prepared from 1.75 g (0.0i mole) of the 5,7-diatkyl com-
pound (mixed isomers), which was purified by chromatography on basic alumina
with chloroform. A colorless oil was obtained and this soon solidified to white crystals,
which upon recrystallization from benzene-petroleum ether (1:25) gave white needles,
m.p. 88—89°C, 1.20 g (48%).

Anal, caled for C,,H;.NsBr (MW 254): C, 47.24; H, 4.72; N, 16.53.

Found: C, 47.30; H, 4.81; N, 16.60.

NMR (CDCl,) t, 1.055 (propyl); m, 183 (propyl); s, 2.643 (C—CHa); t,

3.105 (propyl); s, 6.598 (Ce—H); s, 8.058 (C,—H).

EXAMPLE XXIIL
7-Ethyl-5-methyl-3-nitropyrazolo[ 1,52 ] pyrimidine (31)

Concentrated sulfuric acid (10 ml, sp. gr. 1.94) was cooled via ice bath and
3.2 g (0.02 mole) of the isomeric 7-(5)-ethyl-5(7)-methyl compound was cautiously
added, with stirring. When the temperature remained at +15°C, concentrated nitric
acid (7 ml, sp. gr. 1.35) was added dropwise, maintaining the temperature at + 13 °C
throughout the addition. Then the solution was allowed to warm to room temperature
and stirring was continued for 15—20 hours (overnight). The yellow solution was
then cautiously poured over 200 g of ice, with stirring and the product precipitated.
Filtration was difficult, so the product was extracted from the aqueous phase with
methylene chloride (100 ml) and the organic layer was washed with water (100 ml)
and dried (Na,SO,). Evaporation of the solvent yiclded a dark semi-solid, fraction-
ally recrystallized several times from methanol water to give 1.30 g of the pure
7-ethyl-5-methyl-3-nitro isomer, yellow needles, m.p. 127--128°C.

Anal. caled for CH, N,0, (MW 206): C, 52.42; H, 4.85; N, 27.18.
Found: C, 5245; H, 5.11; N, 27.1L

NMR (DMSO-d,) t, 1405 (C;-ethyl); s, 2.708 (Cp-methyl); g, 3.28 (Cr-
ethyl); s, 7.35% (C:—H); 5, 8.988 (C—~H).
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of the 7-methyl-5-ethyl isomer, m.p. 67—68°C.

EXAMPLE XXIV. . :
3-Carboethoxy-7-ethyl-5-med1y1pyrazolo[I,Sa] imidine (32)
This compound was prepared by refluxing 3.15 g (0.02 mole) of 3-amino-4-
carbethoxypyrazole [C. C, Cheng, J. Het. Chem., 5, (1968) and J. Druey, P. Schmidt,

- Chem. Abst,, 53 10262¢] and 23 g (0,02 mole) of hexane-2, 4-dione in ethanol
(20 ml) with 4 catalytic amount of piperidine (2 drops) for 15—20 hours. The

solvent was removed by distillation at reduced pressure (water aspirator) and the

. colorless oil remaining. was triturated with ether-pentane, the solvent decanted, and

the insoluble oil taken up in chloroform and chromatographed on basic alumina with
chloroform. A colorless oil was obtained on evaporation of the solvent, and upon
trituration with petroleum ether (30—60°) and ice bath cooling, white crystals, m.p.
33—38°C were obtained. The nmr spectrum (CDCl;) indicated that both isomers
were present, as suspected from the low, broad range of the melting point. Recrystal-
lization several times from benzene gave 13 gm of the 7-ethyl-S-methyl isomer, free

Andl, caled for C,oHyyN;0, (MW 233): G, 61.78; H, 6.48; N, 18.02.

_Fonnd: C, 6195; H, 6.60; - N, 18.23.

NMR (CDCl,) t, 1.43 (both terminal CH, of ethyl group and ethyl ester super-

- .i(u_épos;f[i))_; s, 278 (C—CHy); q, 4.458 (ethyl ester); s, 6.758 (Ce-=H); s, 8.508 ‘

a— .
EXAMPLE XXV.
7-Methyl-5-phenylpyrazolo[ 1,52 ] pyrimidine (33)
This compound was prepared from 1-phenylbutane-1,3-dione (8.1 g 0.05 mol)
in the usual manner, to give a crude product which was chromatographed on basic
alumina with ether-chloroform (9:2) yielding white plates, 1.3 g (12.7%), mp.
70—71° after recrystallization from pefroleum ether. This. product was demonstrated
to-be the pure 7-methyl-5-phenyl isomer by nmr. :
 Andl. caled for CyH; N5 (MW 209.3): C, 74.62; 5.30; N, 20.08.

Found:. C, 74.77; H,-5.20; N, 20.21. . 4

NMR (CDQY,): s, 2.825 (C—CH,); coupled s, 6.713 (C—H); s, 7.108

{C—H) m, 7.805 and 8.158 (C,-phenyl ABX pattern) and coupled s, 8.03%
(C—H). Tos=2.1 cps. ,

EXAMPLE XXVI.
5-Methyl-7-hydroxypyrazolo[1,5a] pyrimidine (34)

This compound was prepared from 3-aminopyrazole (1) and ethylacetoacetate,
refluxing itr ethanol with a catalytic amount of piperidine, in the same method as
described by Y. Makisumi [Cherm. and Pharm. Bull. Japan, 10, 612 (1962)]. Yield:
80%, white powder, m.p. 297—298°C (lit. 298°C).

; - EXAMPLE XXVII.
3-Ethyl-7-hydroxy-5-methylpyrazolof 1,52} pyrimidine (35)

A solution of ethyl acetoacetate [14.6 g (0.112 moles)] and 3-amino-4-ethyl-
pyrazole (compound 5) [12.0g; 0.108 moles] was stirred at room temperature for
10 minutes and then. diluted by adding 100 ml of glacial acetic acid. The resulting
mixture was stirred and heated at reflux for 3 hours and then allowed to cool to room
temperature. The mixture was added to 200 ml of ethyl acetate and the products

separated by filtration. The solid products were separated by filtration and purified .

by recrystailization from aqueous ethanol to afford 14.7 g (77%,), the analytically
pure product that had a melting point of 200—2°, '

Anal. Corresponds to that calc’d for (CeHuuN:O;) C, H, N.

EXAMPLE XXVIII _
5-Methyl-7-chloropyrazolo[1,5a] pyrimidine (36) :

This compound was prepared from the corresponding 7-hydroxy derivative in

refluxing phosphorus oxychloride, in the prescribed manner of Y. Makisumi (ibid.)

The product was purified by sublimation and recrystallization from petroleum ether.

Yield: 20%, on a large scale (0.5 mole) chlorination, colorless needles with a musty
odor, m.p. 39—40°C. (lit. 40°C).

EXAMPLE XXIX. ,
7-Clﬂoro-3-ethyl-5-methylpyrazolo[I,Sa]pyrimidine (36a)
A suspension of 3'-ethyl-7~hydioxy—5-methyl-pyrazolo[1,5a]pyrimidine (35)
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(3.64),290* (3.73), 320 (3.94) m".

[8.85 g (50 mmoles)] and 10 ml of N,N-dimethylaniline in 100 ml of phosphorous
oxychloride was stirred and heated at reflux for 1 hour. At the end of this time, the
excess phosphorous oxychloride was removed in vacuo, utilizing the steam bath as the
source of heat. The residual syrup was added slowly with good stirring to 200g of
crushed ice. The resulting solution was extracted with absolute ether 3(150 ml), and
the combined etheral extracts were washed with sodium bicarbonate solution 3(100
ml) and then with water (100 ml), The etheral extract was dried over anhydrous
sodium sulfate and then evaporated to dryness. The resulting crude chloro derivative
were purified by recrystallization from n-heptane and then by vacuum sublimation at
120—140° (0.Imm) to afford 8.6 g (90%) of analytically pure product that had 2
melting point of 61—2°.
Anal. Corresponds to that calc’d (CoH,N,Cl) N.

EXAMPLE XXX.
7-Diethylamino-S-methylpyrazolo[1,5a] pyrimidine (37) ’

This compound was prepared from 840 mg (0.005 mole) of the 7-chloro com-
pound (36) and 730 mg (0.010 mole) of diethylamine, The product was isolated in
the usual manner to yield 700 mg (69%) yellowish plates, m.p. 75—77°C from
methanol-water. . )

Anal, Caled for C,,H, N, (MW 204.27) C, 64.67; H, 7.90; N, 27.43.
Found: C, 64.31; H, 8.05; N, 27.22. :

- BEXAMPLE XXXI. _
S-Methyl-7-piperidinopyrazolo[1,5a] pyrimidine (38)

This compound was prepared from 840 mg (0.005 mole) of the 7-chlore
precursor (36) and 840 mg (0.010 mole) piperidine to yield 840 mg (78% yield)
ivory colored platelets, m.p. 78—79°C from ethanol-water.

Anal. Calcd for C,,H, N, (MW 216.28) C, 66.64; H, 7.46; N, 25.91.

Found: G, 66.93; H, 7.52; N, 26.14. '
Mass Spectrum M+=216 UV (MeOH) A max (log ‘max) at 225 (4.50), 2.80*

EXAMPLE XXXII.
- 5-Methyl-7-p-Octylaminopyrazolo[ 1,5a] pyrimidine (39)

This compound was prepared from 840 mg (0.005 mole) of the analogous 7-
chloro-5-methyl compound (36) and 1.30 g (0.010 mole) of n-octylamine to yield
255 mg (38%,) white platelets, m.p. 48—50°C.

Anal. Calcd for C,;H, N, (MW 260.37) C, 69.19; H, 9.29; N, 21.52.
Found: C, 69.28; H, 9.31; N, 21.71.

EXAMPLE XXXIIIL
7-Hydrazino-5-methylpyrazolo[ 1,5a] pyrimidine (40)

This compound was prepared from 1.0 g of the 7-chloro derivative (36), which
was refluxed in 30 ml ethanol containing 6 ml of 85% hydrazine hydrate. After 2
hours of reflux, the solution was concentrated to 10 ml (rotovap) whereupon the
product separated as crystals. The material was washed with 5 ml cold ethanol to
yield 420 mg of white plates, m.p. 228—230° dec. An analyticalproduct was recrystal-
lized from ethanol.

Anal. Calcd for C,H;Ns (MW 163.16) C, 51.50; H, 5.57; N, 42.92.
Found: C, 51.55; H, 5.61; N, 43.20.

NMR (d,-DMSO) s, 2.445 (CH;—CHy); s, 4720 (hydrazino NH); 2, 6.268
coupled (C;—H) to s, 8.035 (C;—H); s, 6.338 (C,—H); broad s, 8.828 (hydrazino
NH). Coupling constant J;3=2.5 cps.

EXAMPLE XXXIV.

7-(2-N,N"-Isopropylidenehydrazino-5-methylpyrazolo[1,5a] pyrimidine (41)

A mixture of 1.1 g of the corresponding 7-hydrazino compound (40), 100 ml
reagent grade acetone, and 20 ml of ethanolic hydrogen chloride was refluxed for 4
hours. Upon cooling, the insoluble material was filtered off and recrystallized from
ethanol, m.p. 257—258°C (yield 20%,). )

Anal. Calced for C,gH,rN,,Cl (MW 442.5) hemihydrochloride C, 54.23; H, 6.10;

- N, 31.63; Cl, 8.02,

Found: C, 54.01; H, 6.32; N, 31.44; Cl, 7.86.
NMR (trifluoroacetic acid): s, 2.583 (Cs~H); 5, 2.888

* shoﬁldgr
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_ EXAMPLE XXXV,
7—B~Hydroxyethylamino-S-methylpyrazolo[1,5a]pyrimidine (42)
This compound was prepared from 3000 mg of the corresponding 7-chloro
compound (36), refluxed for 3 hours.in 10 ml ethanol containing 100 mg of 2-amino-

etharol (monoethanolamine). Evaporation of the solution (rotovap) and recrystal--

lization of the solid residue from methanolether afforder 175 mg of yellow-white
cubes, m.p. 162—163°C. The compound was found to be quite hygroscopic.

And. Caled for CH,,N,0 (MW 164.20) C, 65.83; H, 7.37; N, 17.06.
Found: G, 65.37; H, 742; N, 17.23

NMR (d,-DMSO) s, 2.408 (Co—CH,); m, 3.45 to 3.758 (—CH,—CH,— of
amine function); broad s, 5.08 (OH); s, 6.123 (C—H); s, 6318 (GCe—H) coupled
t0'5, 8.058 (C,—H); broad s, 7.555 (NH).

EXAMPLE XXXVI. 4
N—[S-methylpyrazolo[1,5a]pyrimidine-7—y1}- glycine (43)

300 mg of the 7-chloro precursor (36) was dissolved in 10 ml ‘of ethanol and
mixed with 130 mg of glycine (18 mmol) dissolved in an aqueous solution of 200 mg
sedium carbonate {19 mumol) in 20 ml water. The mixture was refluxed for 3 hours,
then chilled to produce 200 mg of white platelets. Recrystallization from dimethyl-
formamide-methanol gave crystals with mop. 305—305.5° dec.

Anal. Caled for C,H,,N,0, (MW 206.20) C, 52.42; H, 4.89; N, 27.17.

"Found: C, 52.30; H, 4.98; N, 26.92.

: EXAMPLE XXXVII.
3-Ethyl-s~meﬂ1yl-7-n-propylaminopyrazolo[1,5a]_pyrimidine (45)
A solution of 7-chloro-3-eﬂlyl-S-meﬂxyl-pyrazolo[1,53] pyrimidine (37) [0.585 g,
(3 mmoles)] and n-propylamine [0.35 g; 6 mmoles] in 20 ml of absolute ethanol was

stirred at room temperature for 2 hours. At the end of this time, the solution was -

evaporated to dryness and the residue titrated with 30 ml of water. Recrystallization

of the residue from aqueous ethanol afforded 0.425 g (64%,) the andlytically pure
product that had a melting point of 46—8°,

Anal. Corresponds to that caled for (C.H,N,) C, H, N.

. EXAMPLE XXXVII.
3-E'thyl-S-methyl-7-n-propoxypyrazolo[1,5a]pyrimidine (46)

A solution of sodium n-propoxide was prepared by dissolving sodium metal
[0.165 g; 0.0072 formula weights] in 40 ml of n-propanol. This solution was stirred
at room temperature and the 7-chloro-3-ethyl-5-meﬂ1ylpyrazolo[l,Sa]pyn'midinJe 37)
[1.29 g, (6.6 mmoles)] was added. The resultant solution was stirred at room tem-
perature for 1 hour and then evaporated to dryness in vacuo at room temperature, The
residue was extracted with boiling 60—90° petroleurn ether 3(15 ml), and the com-
bined extracts were evaporated to to yield crude 3-ethyl-7-(n-propoxy)-S5-
methylpyrazolo[ 1,5a] pyrimidine (46). The produce was purified by column chroma-
tography on silica gel (100g), utilizing a solvent system of 60~90° petroleum ether:
ethyl acetate (8:2) 1o afford 1.11 g-(77%) the analytically pure product that had
a melting point of 92~——4°,

Anal. Corresponds to that caled for (CeeHi:N;0) C, H, N.

EXAMPLE XXXIX.
. 3~Ethyl-7-ethylthio-5-methylpymzolo 1,5a pyrimidines 47
Ethanethiol [0.5g; 8.06 mmoles] was added to a solution of sodium metal
[0.165g; 0.0072 formula weights] in 15 ml of anhydrous methanol. The resulting
solution was stirred at room temperature for 20 minutes, and then the 7-chloro-3-
ethyl-S-methylpyrazolo[l,Sa] pyrimidine (37) [1.29 g (6.6 mmoles)] was added. The
resulting solution was stirred at room temperature and then evaporated to dryness
in vacuo at 25°C. The residue was extracted with boiling 60—90° petroleum ether
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" 3(10 ml), and the combined extracts were evaporated. to yield crude 3-ethyl-7-ethyl-

thio-5-methylpyrazolo[1,5a} pyrimidine (47). The produce was purified by column
chromatography on silica gel (100g), utilizing a solvent system of 60—90° petroleum

- ether:ethyl acetate (9:1) to yield the analytically pure product that was isolated as
an oil. :

Anal. Corresponds to that caled for (C1.HisNsS) C, H, N.

EXAMPLE XL. -
3-Bromo-7-n-butylamino-5-methylpyrazolo[1,5a] pyrimidine (48)

The 7 - n - butylamino - 5 - methylpyrazolo[1,5a] pyrimidine was prepared from
1.68 g (0.01 mole) of the corresponding 7-chloro-5-methyl compound and 1.46 g
(0.02 mole) n-butylamine, and the oil obtained on work-up was utilized for bromina-
tion without further identification (other than spectra). The bromination procedure

. was the same as that employed for the 5,7-dialkylpyrazolo [1,5a] pyrimidines and

upon work-up in the usual manner, with recrystallization from ether-petroleum ether,
the 3-bromo compound was obtained as white platelets, m.p. 99—100°C, 141 g
(50%).
8 Andl. Calced for C,,H,;N,O.Br (MW 315.21) G, 41.90; H, 4.76; N, 17.77;
r, 25.39.
Found: C, 42.16; H, 4.85; N, 17.92; Br, 25.11. .

“ NMR (CDCl;) exhibits peaks at s, 2.58% (Cy—CH.); s, 5.878 (Ce~H); s,
7.928 (C—H). )

: EXAMPLE XLI.
3-Bromo-7-(2,2'~dimethoxyethylamino)-5-methylpyrazolo[ 1,5a] pyrimidine (49) .
This compound was prepared in & manner similar to that of the preceding
compound, by reacting the 7-chloro-5-methyl derivative (1.68 g, 0.01 mole) with
aminoacetaldehyde dimethylacetal- (2.3 g, 0.021 mole) in ethanol, isolating the liquid
7-(2,2’-dimethoxyethylamino) derivative and brominating the oil with N-bromo-
succinimide (1.78 g, 0.01 mole) in 50 ml chloroform and isolating the product as in
the preceding example, Recrystallization of the chromatographed solid (chloroform
on Merck basic alumina) gave pale ivory colored-cubettes, 2.5 g, (79%), m.p. 134—
135°C frem petroleum ether (MERCK is a Registered Trade Mark). '
B Andl. Caled for C,H;;N,O,Br (MW 315.21) C, 41.90; H, 4.76; N, 17.77;
r, 2539.
Found: C, 42.16; H, 4.85; N, 17.92; Br, 25.11,
NMR (CDCl;) exhibits peaks at s, 2.58% (Cy—CHs); s, 5.878 (C,—H); s
7928 (C—H). .

EXAMPLE XLIL _
The compounds of the invention were tested for inhibition of phosphodiesterase
by the following procedure.
3,5'-Cyclic-AMP phosphodiesterase (PDE) was isolated and purified from three
different tissues in the following manner. Homogenates of rabbit kidney, rabbit lung

.and beef heart are made in sucrose-Tris-magnesium buffer and are subjected to

centrifugation at low speed to remove nuclei and cell debris. The supernatants are
then cenwrifuged at 105,000 x g for 30 minutes, and the 105,000 x g supernatants
are then fractionated using (NH,),SO,. The precipitation which forms at 0—30%
saturation is collected by centrifugation at 20,000 x g, dissolved in Tris-magnesium
buffer, and dialyzed ovemnight against the same buffer. A second (NH,),SO, fraction
is obtained by raising the concentration of the first supernatant to 50%. Thesc two
(NH,),S0, fractions as well as the supernatant from the 30—50%, cut were then
assayed for PDE activity using the method of Appleman, Biochem. 10, 311 (1971).
The first fraction obtained from both kidney and lung tissue contzins a PDE with
low affinity for 3’,5’.c-AMP (high Km). The second fraction exhibits a bisphasic
curve when the Lineweaver-Burk method of analysis is used. This indicates either
the presence of two scparate enzymes, one having a high and the other a low affinity
for C—AMP, or one protein with two separate sites. Appleman, supra, indicates that
extracts of brain yield two. separate enzymes (a high Km and a low Km) which can
be separated by sepharose gel chromatography.

The inhibitory studies reported in Tables I and II were performed with the low
affinity (Fraction. I, high Km) enzyme obtained from rabbit kidney or rabbit lung.
The studies reported in Tables ITI—V1I were performed with the high affinity (Fraction
II, low Km) enzyme obtained from rabbit lung or kidney and beef heart. Iy, values

10

15

20

25

35

45

55



17

[T

1,412,017

17,

10

15

25

were calculated in some instances from a plot of long I vs. percent I in experiments
in which inhibitor concentration is varied over a wide range, at a constant 3",5-cydlic
AMP concentration of approximately 5 X 10~M (Tables I and II) or 1.6 X 10~'M
(Tables III and IV). The relative inhibitory activity of each compound as compared
with theophylline'is expressed as an ¢ value. This value is obtained by dividing the I,
value obtained for the particular compound being evaluated.

., In most instances, e values were calculated from an inhibition study performed
with a single concentration of test compound as long as the inhibition produced by that
concentration was from 20~—80%,, In this instance an i value was calculated as

concentration of theophylline giving (X%, ) inhibition
concentration of text substance giving the same (X%,) inhibition

The validity of this method has been checked by comparing « values obtained by
(1) measurements at a single concentration of inhibitor and (2) measurements at
four concentrations of inhibitor (Is, determinations). ¢ values compared in this way
have been found to agree to within 10/, of each other. -

The basic incubation mixture contained the following substances (amounts in
pmoles): *H-cCAMP (specific activity ~2,180 cmp/pmole), .00016; Tris pH 7.5, 40;
MgCl,, 0.5; Enzyme (cAMPphosphodiesterase), 5—50 ug protein; and 10~*-to 10~*

molar concentration of the inhibitor; incubation time 10 minutes at 30°C. At the

end of incubation, the mixtures are heated to 90°C for 2 minutes and 100 ug of
snake venom phosphodiesterase from Crotalus atrox was added and the tubes incubated
for 10 minutes at 30°C. The mixture was then cooled and 1 ml of Dowex 12X,

- 200—400 mesh suspension, prepared by mixing 100 g of the resin in 200 G H, O, was

added and the mixture centrifuged. (DOWEX is a Registered Trade Mark.) An
aliquot of the supematant was used to determine counts per minute using a liquid
scintillation spectrometer. Zero time values. were obtained using incubations in which
the cAMP phosphodiesterase was omitted from the first incubation,
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TABLE1

Inhibition of 37, 5%“Cyclic AMP

Phosphodiesterase (PDE)
Isolated from Rabbit Kidney

]
e ’"Y>
SN
by Lo (thelol\gjhylline)
R, L e = e
TN g x10- 16 <10~ 0.20
COOC,H,* 1 %107 2.2 x 10~ 0.22
COMPOUND I* 1.6 x 10 2.2 % 107 0.14
CN 2.5 x10° 2.2 % 10 0.88
CONH, 3.4%10°* 2.2 % 107 0.65
CH,NH, 6 x 107 2.2 x 107 0.04
Br 1.0.x 107 2.2 %107 2.20
cl 2.4 % 107 3.2 x 107 1.33
I 1.3 x 10~ 1.6 X107 1.23
COCH, 28 x10%  L6x107 0.57
CH,N(CH,), 43107 2.6 x 10~ 0.61
NO, 1.3 x 10~ 2.2% 10 0.17
NH, 2.5 x 107 2.2 %107 0.09
NHCOCH, 6 x 10 2.2 x 10~ 0.04

*For comparison only.
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TABLE I1

Inhibition of 3%, 5*Cyclic AMP Phosphodiesterase
(PDE) Isolated from Rabbit Lung

b
N Hé
Ay
i, (Theophyl-
line) [M]

. g T TGyt
H* 20 %10 6.4 x 10~ 0.32
CN T9SX107 T 6sx10 o6
CONH, 2.0 x 10°* 6.5 x 10~ 0.32
Br 2,7 x10* 6.4 x 107 2.4
€l 2.1 x 107 6.5 x 10 3.1
I LK1 74 10~ 3.5
COCH, 5.0 x 10°* .4 x 107 1.5
CH,N(CH,), 1.3 x 107 7.4 x 107 0.57

*For comparison only.
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TABLE III

5,7-dialkyl-3-substituted pyrazolol1,5alpyrimidines

B
R, /u\d
X H\H/
f
R, R, R, a Lung a Heart
CH, . CH, H* 0.3 0.2
CH, CH, - COOEt* 0.6 0.4
CH, CH, CONH, 0.5 0.4
CH, CH, CH,NH,
CH, CH, Br 0.7 1.7
CH, CH, cl 2.2 1.7
CH, CH, 1 3.5 1.5
CH, CH, COOCH, 1.0 0.4
CH, CH, CH,N(CH,), 0.3 0.3
CH, CH, NO, 0.4 0.2
CH, CH, NH,
CH, ' CH, NHCOCH, 0.1 0.1
CH, CH, C,H, 2.2
CH, CH,—CH,—CH, H 2.1 1.1
CH, ~CH,—~CH,~CH, Br 1.5 6.5
CH,—CH, —CH,—CH, H 3.0 1.1
CH, —CH,—CH, COOC,H, L5 0.5
CH,—CH, CH,—CH, Br 1.4 6.0
CH,—CH,—CH, ~CH,~CH,—CH, Br 5.5 3.0
CH, CH,—CH, Br 1.5 4.0
CH, CH,—CH, NO, 2.5 0.5
CH, CH, 3.4 2.4
CH,—CH,—CH, CH,~CH,~CH,

* For comparison only.
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TABLE IV
5-Alkyl-3,7-disubstituted pyrazolo[1,5a] pyrimidines
&
Ry /N\d
AN "\"/
Ry
R, R, o R, PDE aLung PDEqHeart
CH,  NH—CH,—CH,—CH, CH, 9.4 =
CH,  0-CH,~CH,~CH, C,H; 5.4 -
CH,  S-CH,-CH, - - CHy 89 -
CH,  NH~-CH,~CH,-CH,~CH, . B LS 60
CH,  NH-CH,-CH,(OCH,), Br 6.8 4.5
CH, NCH:)2 . H - 3.2 1.7
CH, - ) ' H 24 1.5
CH,  NH(CH),-CH, - H 9.0 3.0
CH,  NH-NH, : H 1.5 0.5
/CH,
CH,  -NH N=c7 ' H ~ -
*CH, )
CH,  NH-CH,~CH,0H ' H 0.5 3.7
CH, ~ NH-CH,-COOH H 0.2 N |
CH,  —0—CH,—CH, * H 1.4 1.0
* For comparison only.
_The results shown in the foregoing Tables indicate that several of the compounds
of this invention are several times more effective as inhibitors of phosphodiesterase -
enzyme than theophylline. By the same token, the results indicate that these compounds
5 are capable of selective inhibition. It should also be noted that other examples could 5
be given of compounds within the scope of the present invention, as for example,
compounds where R, i an alkyl other than ethyl (in which case, the compounds
would be prepared by the procedure of the foregoing corresponding Examples, using
. another alkyl nitrile as a starting material in place of n-butyronitrile or ethyl benzoyl- .
10 acetate in place of ethyl acetoacetate) with similar satisfactory results to be obtained. 10
For the sake of brevity of disclosure, however, additional example will not be provided
herein.
In general, the phosphodiesterase inhibitors of the invention may find employment
in the treatment of disorders responsive to the administration of epinephrine or
15 norepinephrine, since in either case the result is maintenance of greater levels. of 15

C—AMP — in the first instance by retarding C—AMP degradation and in the second
by stimulating its production.
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Several compounds of the invention have been tested in vivo and reveal a variety
of activities indicative of selective transport to specific tissues. Thus 3-cyano-3,7-
dimethyl pyrazolo[1,5a]pyrimidine has been shown to significantly inhibit ADP-
induced platelet aggregation. The corresponding 3-nitro analog exhibits anti-pregnancy
effect at 25 and 12.5 mg/kg orally, appreciable anti-edema activity, and some in-
hibition of ADP-induced platelet aggregation. The 3-carboxamido analog of these
compounds similarly demonstrated an anti-edema effect and was very active against
ADP-induced platelet aggregation. 5,7-Dimethyl-3-brome pyrazolo[1,5a]pyrimidine
exhibited anti-edema and ADP-induced platelét aggregation inhibitory effects, and
additionally had muscle relaxant properties at 300 mg/kg 3 hours after administration.
This compound also exhibits a positive inotropic effect on the heart. It is interesting
to note that the known compound 5,7 - dimethyl - 3 - carbethoxy pyrazole [1,5a] pyr-
imidine was an anticonvulsant at 100 mg/kg, as well as an inhibitor of ADP-induced
platelet aggregation.

Preliminary pharmacological evaluation has revealed that 5,7-dimethylpyrazola-

[L,5a] pyrimidine - 3 - carboxamide, 5,7 - dimethyl - 3 - iodopyrazelo[1,5a]pyr-
imidine, 3 - bromo - 5,7 - dimethylpyrazolo[1,5a]pyrimidine, and 5 - isopropyl-
pyrazolo[1,5a] pyrimidin - 7 - ol possess significant cardiovascular properties. In the
isolated Langendorf heart preparation, these compounds bring about coronary dilation
and/or produce a positive inotropic effect at concentrations. of 2.5 mg/ml.

When administered orally to rats at a dose of 50 mg/kg of body weight, 5,7-

.diruethylpyrazolo[1,52]pyrimidine - 3 - carboxamide, 3 - bromo - 5,7 - dimethyl-

pyrazolo[1,5a]pyrimidine, 5,7 - dimethyl - 3 - jodopyrazolo[1,5a]pyrimidine, and
5 - isopropylpyrazolo[1,5a) pyrimidin - 7 - ol significantly lowered blood pressure
(10% or more). At an oral dose of 25 mg/kg, 5,7 - dimethyl - 3 - jodopyrazolo[1,5a]
pyrimidine Jowered blood pressure by 10%, for periods of up to six hours.

In anesthesized dogs, 3 - bromo - 5,7 - dimethylpyrazolo[1,5a] pyrimidine
[5 mg/kg; iv. infusion]} caused a significant increase in the cardiac output at both
30 and 60 minutes following the start of infusion (p 0.05). The increased output was
21%, and 20%, respectively. The cardiac output was maintained above baseline values
for two hours after the infusion was stopped. A similar increase (p==0.005) was
observed in stroke volume during the same time. No significant changes were noted
in the arterial pressure, central venous pressure, or heart rate.

Additional pharmacological evaluation has revealed that 5,7 - dimethyl - 3 - nitro-

pyrazolo[1,52] pyrimidine and 7 - hydrazino - 5 - methylpyrazole[1,5a] pyrimidine

possess anti-pregnancy activity in mice at an oral dose of 12.5 mg/kg of body weight.

Numerous of the 3,5,7-trisubstitutedpyrazolo[1,5a] pyrimidines have shown anti-
inflammatory (anti-edema) activity when evaluated by the methods described by C. A.
Winter, et al, in Proc. Exper. Biol. Med., 111, 544 (1962). In this test procedure
significance is associated with compounds that bring about at least a 309, reduction
in foot volume when administered orally to rats at an oral dose of 100 mg/kg of
body weight, The following fable illustrated the activity possessed by various com-
pounds of the present invention.
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B .
Ry /N A
¢
h
| Dose

R, R, R, -mg/kg | Inhibition of foot volume (%)
CH, | CH NO, | 100 0
CH, | CH, CONH, | 103 38

" . . 50 0

{cy, |- cH, Br 100 38

. . " 50 10

CH, | CH, T - 100 75

-,. . . 50 54

. - . 25 0
CH," | NH-CHyn) | Br © 100 50

” » o 50 0

Numerous of these 3,5,7-tﬁwbsﬁmtedpymzolo[ 1,5a] pyrimidines are classified as
smooth muscle relaxants as evidenced Y the fact that relaxation of isolated
) Pig uteri preparations is observed om administration of such a compound. The follo
5 ing table illustrates the activity that vari

\°
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y Y“g
NP
N "\,,./
h
. Conc.
R, R, R, pg/ml Response
CH, CH, 1 10 n
- 1. ., 2 +
. . . 0:4 -
CH(CH,), OH - H 10 +
[ ] i : )
C.H, CH, H 10 +
» n o " 2 +
» . e 0.4 -
C.H,m C.H,m H 0 | ¢
» | ” ” 2 +
, . » 0.4 -
CH, C.H, H o 10 +
" » : » 2 -
CH, C,H,(n) Br 10 +
. . 2 +
" . . 0.4 -
CH,(n) C,H,(n) Br 10 +
» . ” 2 -

Numerous of the 3,5,7-trisubstitutedpyrazolo[1,5a] pyrimidines have also been

found to significanty inhibit ADP induced platelet aggregation as determined by the

method of M. H. Pindell, et al, described in Microvasc. Research, 1, 374 (1969).

5 Significance in this test system is associated with compounds that possess the ability

to inhibit 50% or greater at a concentration of 100 mg/ml. The following table
illustrates the activity that various compounds of the present invention possess.

>
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B
R, /"YS ‘
=N
,ﬂz -
. ‘ i Conc. "
R, R, . R, - pg/ml | (%) Inhibition
CH, CH, 1 "GN [ 10 | 7
11N [ ih L X} Y ’ 50 ’ . 62
A W s b on
CH, ~ CH, 'No, 100 54
. 1-’ : . Y - ’ ” 50 N 41
CH, CH, .| cons, | 100 100
- " L 10 | 51
| » A ) 53 | . . - S ’ 41
CH, CH, COOEf | 100 59
» Cow 50 . 21
RS Br w ] 15
D . | - 50 . 50
cH, | cH, NO, 100. - 72
” | y t 13 l' 50 16
* For comparison only.
When 3 - ethyl - 5 - methyl - 7 - - propylaminopyrazolo[ 1,52} pyrimidine was
administered orally to rats at a dose of 100-mg/kg, it was observed that this com-
pound possessed significant anti-inflammatory activity. Following the protocol of C. A.
5 Winter, et al, described in .Proc. Exper. Biol. Med., 111, 544—7 (1962), this com- 5
pound. brought about a 30—40%, decrease in foot volume as adjudged 4 hours after
dosing. .
A. B. Richards, et al, described in Curr. Ther. Res., 11, 587—93 (1963) a
method for evaluating compounds for their antinauseant activities, Following this
10 protocol, it has been found that 5,7 - dimethyl - 3 . ethylpyrazolo[1,5a] pyrimidin- 10
7 - yl) - NN - dimethyl hydrazine possess significant antinauseant activity when
administered by intraperitoneal injection to guinea pigs at a dose of 100 mg/kg of
body weight. :
When 5,7 - dimethyl - 3 - ethylpyrazolo[1,52) pyrimidine was administered orally
15 - to rats at a dose of 25 mg/kg, it was observed that this compound possessed the ability 15
to inhibit stress induced ulcer formation, Following the procedures described by D. A.
Brodie, et al, in Journal of Neuropsychiatry, 4, 388—408 (1968), this compound
inhibited stress induced ulcers by 60—70%, six hours after dosing,
’ Preliminary pharmacological evaluation has revealed also that several 3-alkyl
20 substituted compounds of the present invention possess the ability to bring about 20
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smooth muscle relaxation. Following the protocol described by B. Levy and S. Tozzi
in Journal of Pharmacology and Experimental Therapeutics, 142, 178—84 (1963),
it has been found that several of the compounds bring about relaxation of isolated
guinea pig uteri at low concentrations. The results of these studies are summarized
in Table VIII.

TABLE VIII
R.
1

Ry /N\/S
R N4 -
Minimum
) Effective
: Concentration
R, R, R, R, {(pg/ml)
CH, CH, CH, 10
NH-CH,~CH,-CH,4 C.H, 2
. 0—CH,—CH,-CH, C.H, 10

§—CH,~CH, C.H; 10

CH, .
CH,

fo S« ~ = i

CH,

"WHAT WE CLAIM 1S8:—
.1, A compound of the structure

wherein R, is H, alkoxycarbonyl, alkyl, carbonitrile, halogen, carbamoyl, acyl, amino-
methyl, dialkylaminomethyl, nitro, amino, or acetamido; R, is alkyl, C, to C, linear
or branched chain alkoxy, C; to C, alkylthio, SH, or alkyl or dialkylamino, cyclic
amino or substituted amino; R, is H; and R, is H, alkyl, or phenyl; provided that
when R, and R, are methyl, R, is not H or carbethoxy; when R, is CH; and R; is
methoxy or cthoxy, R, is not H, when R, is CH,, R, and R, are not both H; and
when R is hydrazine and R, is phenyl, R, is not H.

2. A compound as claimed in claim 1, wherein there is at least one alkyl sub-
stituent having from 1 to 8 carbon atoms. ,

3. A compound as claimed in claim 1 or claim 2, wherein there is at least
one alkoxy substituent having from 1 to 4 carbon atoms.

4. A compound as claimed in any one of claims 1 to 3, wherein R, is an alkylthio
group having from 1 to 3 carbon atoms.

5. A compound as claimed in any one of claims 1 to 3, wherein R, is dialkoxy-
alkylamino, carboxyaikylamino, hydroxyalkylamino, hydrazyl, alkylidenchydrazyl,
morpholino or piperidino.

6. A compound as claimed in any one of claims 1 to 3, wherein R, and R, are-
alkyl and R, is halogen.

7. A compound as claimed in claim 6, wherein R, and R, are methyl and R, is
bromine, chlorine or iodine. :

8. A compound as claimed in claim 6, wherein R, is methyl, R, is propyl, and
R, is halogen.

9. A compound as claimed in claim 8, wherein R, is bromine.

10. A compound as claimed in any one of claims 1 to 3, wherein R, and R,
are alkyl and R, is H. )
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11. A compound as claimed in claim 10, wherein R, and R, are ethyL

12. A compound as claimed in claim 6, wherein R; and R, are both ethyl or
propyl and R, is bromine. ) _

13. A compound as claimed in claim 6, wherein R, is ethyl, and R, is bromine.

14. A compound as claimed in any one of claims 1 to 3, wherein R, and R,
are alkyl and R, is nitro.

‘15.. A compound as claimed in claim 14, wherein R, is methyl and R, is ethyl.

16. A compound as claimed in any one of claims 1 to 3, wherein R, is phenyl,

R, is alkyl and R, is H. .
17. A compound as claimed in claim 16, wherein R, is methyl.

18. A compound as claimed in any one of claims 1 to 3, wherein R, is alkyl,
R is alkylamino and R, is halogen.

19. A compound as claimed in claim 18, wherein R, is methyl, R, is butyl-

amino and R, is bromine.
20. A compound as claimed in any one of claims 1 to 3, wherein: R, is alkyl,
R is alkylamino or didlkylamino, and R, is H. ’

. 21. A compound as claimed in claim 20, wherein R, is methyl and R, is vdi-ethyl-
amino. -

. 22. A compound as claimed in claim 21, wherein R, is methyl and R, is octyl-

23, A compound as claimed in any one of claims 1 to 3 or 5, whetein R, is
alkyl, R, is substituted amino and R, is halogen,
24. A compound as claimed in claim 23, wherein R, is methyl, R, is dialkoxy-
alkylamino, and R, is bromine, . :
25. A compound 4s claimed in claim 24, wherein R, is dimethoxyethylamino,
26. A compound as claimed in any one of claims 1 to 3 or 5, wherein R, is alkyl,
R, is cyclic amino or substituted amino and R,isH.
27. A compound as claimed in claim 26, wherein R, is methyl and R, is piper-
idino or hydroxyalkylamino. , ' ) :
"28. A compound as claimed in claim 27, wherein R, is hydroxyethylamino.
29. A compound as claimed in any one. of claims 1 to 3, wherein R, is ethyl.
-30. A compoud as claimed in claim 29, wherein R, and R, are methyl,
. 3L A compound as claimed in claim 29, wherein R, is methyl and R, is alkyl~
amino. . S
32. A compound as claimed in claim 31, wherein R, is propylamino.
33. A compound as claimed in claim 29, wherein R, is methyl and R, is propoxy
or ethylthio, '
34. A process for preparing the 3,5,7 trisubstitutedpyrazolo[1,5a] pyrimidines
defined in claim 1, which process comprises reacting a 3-aminopyrazole derivative with
a symmetrical 3-diketone or an unsymmetrical B-diketone.

35. A process. as claimed in claim 34, wherein a 3-unsubstituted compbund is

obtained in the reaction involving a 3-amino-pyrazole derivative which 3-unsubstituted
compound is subsequently reacted with an electrophilic reagent to obtain a 3,5,7-tri-
substitutedpyrazolo [1,5a] pyrimidine,

36. A process as claimed in claim 35, wherein the electrophilic reagent is N-
bromosuccinimide, N-chlorosuccinimide, jodine monochloride, triffuoroacetic acid and
boron triflucride etherate, a friedelcrafts acylation system, # nitrating reagent, or an
aqueous sofution of dimethylamine and formalin solution,

37. A process for preparing the 3,5,7-trimbstitutedpyrazolo[l,S-a].-pyrimidinm
defined in claim 1 which process comprises reacting a 3-aminopyrazole derivative with
a B-keto ester, treating the resulting 7-hydroxy substituted compound with phosphorus
oxychloride to obtain the 7-chloro-3,5-disubstituted pyrazolo- [1,5-a) pyrimidine,
which is then reacted with a nucleophilic reagent to provide the said 7-amino-, 7-
alkoxy- or 7-alkylthio- derivatives. .

38. A process as claimed in clajm 37, wherein the nucleophilic reagent is an
amine, a sodium alkoxide or a sodium alkylmercaptide,

39. A process as claimed in claim 34, substantially as hereinbefore described.

40. A process as claimed in claim 34, substantially as hereinbefore described in
any one of the specific Examples.

41. A compound as claimed in .claim 1, whenever prepared by a process as
claimed in any one of claims 34 to 40, o |
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57 ABSTRACT

The invention provides a pyrazolo{1,5-a]pyrimidine deriva-
tive of the following formula (1):

[N
\«—(Nm.—Q—A—w

N———N

wherein R?, R?, R?, R’, RS, Q, A and 1 are defined in the
description; and R? is naphthyl, cycloalkyl, furyl, thienyl,
optionally halogen-substituted pyridyl, optionaily halogen-
substituted phenoxy, or phenyl which may have 1 to 3
substituents selected from the group consisting of lower
alkyl, lower alkoxy, halogen, nitro, halogen-substituted
lower alkyl, halogen-substituted lower alkoxy, lower
alkoxycarbonyl, hydroxyl, phenyl(lower)alkoxy, amino,
cyano, lower alkanoyloxy, phenyl and di(lower)alkoxyphos-

phoryl(lower)alkyl. This derivative is useful as a potent -

analgesic.

10 Claims, No Drawings
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PYRAZOLO[1,5-A]PYRIMIDINE
DERIVATIVE

This s a national stage application, filed under 35 USC
371, of PCT/JP95/01104, filed Jun. 5, 1995.

TECHNICAL FIELD

The present invention relates to novel pyrazolo[1,5-a]
pyrimidine derivatives.

PRIOR ART

The pyrazolo[1,5-a]pyrimidine derivatives of the inven-
tion are novel compounds which have never been published
in the literature.

DISCLOSURE OF THE INVENTION

The object of the invention is to provide compounds of
value as medicines as will be described hereinafter.

The present invention provides a novel pyrazolo[1,5-a]
pyrimidine derivative of the following formula (1):

1
N, —Q—A—R? ®

wherein R' is hydrogen, lower alkyl which may have
thienyl, lower alkoxy, lower alkylthio, oxo or hydroxyl as a
substituent, ‘cycloalkyl, thienyl, furyl, lower alkenyl, or
phenyl which may have 1 to 3 substituents selected from the
group consisting of lower alkyl, lower alkoxy, phenylthio
and halogen; R is naphthyl, cycloalkyl, furyl, thienyl,
optionally halogen-substituted pyridyl, optionally halogen-
substituted phenoxy, or- phenyl which may have 1 to 3

- substituents selected from the group consisting of lower
alkyl, lower alkoxy, halogen, nitro, halogen-substituted
lower alkyl, halogen-substituted lower alkoxy, lower
alkoxycarbonyl, hydroxyl, phenyl(lower)alkoxy, amino,
cyano, lower alkanoyloxy, phenyl and di(lower)alkoxyphos-
phoryl(lower)alkyl R? is hydrogen, phenyl or lower alkyl;
R* is hydrogen, lower alkyl, lower alkoxycarbonyl, phenyl
(lower)alkyl optionally phcnylthlo-subsumted phenyl, or
halogen; R® is hydrogen or lower alkyl; R® is hydrogen,
lower alkyl, phenyl(lower)alkyl, or benzoyl having 1 to 3
substituents selected from the group consisting of lower
alkoxy, halogen-substituted lower alkyl and halogen; R!and
R’ may conjointly form lower alkylene; Q is carbonyl or
sulfonyl; A is a smgle bond, lower a.lkylcne or lower
alkenylene; and n is O or 1.

Examples of the groups in the above formula (1) are as
follows. The lower alkyl group includes straight- or
branched-chain lower alkyl groups such as methyi, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl,
and the like.

The cycloalkyl group includes cyclopropyl, cyclobutyl,
cyclopentyl cyclohexyl, cycloheptyl, cyclooctyl, and the

The lower alkoxy group includes methoxy, ethoxy,
propoxy, isopropoxy, butoxy, pentyloxy, hexyloxy, and the
like.

The lower alkylthio group includes methylthio, ethylthio,
propylthio, butylthio, pentylthio, hexylthio, and the like.

The halogen atom includes fluorine, chlorine, bromine
and iodine.

2

The halogen-substituted lower alkyl group includes
trifluoromethyl, pentafluoroethyl, heptafluoropropyl,
nonafluorobutyl, undecafluoropentyl, tridecafluorohexyl,
and the like.

The halogen-substituted lower alkoxy group includes
triflucromethoxy, pentafluorocthoxy, heptafluoropropoxy,
nonafluorobutoxy, undecafiuoropentyloxy,

- tridecafluorohexyloxy, and the like.
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" 2-phenylethoxy, 3-phenylpropoxy,

The lower alkoxycarbonyl group includes
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, pentyloxycarbonyl,
hexyloxycarbonyl, and the like.

The di(lower)alkoxyphosphoryl(lower)alkyl group
includes dimethoxyphosphorylmethyl,
diethoxyphosphorylmethyl, dipropoxyphosphorylmethyl,
diisopropoxyphosphorylmethyl,
dibutoxyphosphoryimethyl, dipentyloxyphosphorylmethyl,
dihexyloxyphosphorylmethyl, 2-(dimethoxyphosphoryl)
ethyl, 2-(diethoxyphosphoryl)ethyl, 3(diethoxyphosphoryl)
propyl, and the like

The naphthyl group includes 1-naphthyl, 2-naphthyl, and
the like.

The lower alkylene group includes methylene, ethylene,
trimethylene, tetramethylene, pentamethylene,
hexamethylene, and the like.

The lower alkenylene group includes vinylene,
propenylene, and the like.

The optionally halogen-substituted pyridyl group includes
2-pyridyl, 3-pyridyl, 4-pyridyl, 6-chloro-2-pyridyl,
5-chloro-2-pyridyl, 4-chloro-2-pyridyl, 3-chloro-2-pyridyl,
6-chloro-3-pyridyl, 5-chloro-3-pyridyl, 4-chloro-3-pyridyl,
2-chloro-3-pyridyl, 2-chloro-4-pyridyl, 3-chloro-4-pyridyl,
6-fluoro-3-pyridyl, 6-bromo-3-pyridyl, 6-iodo-3-pyridyl,
and the like. ‘

The optionally halogen-substituted phenoxy group
includes phenoxy, 2-chlorophenoxy, 3-chlorophenoxy,
4-chlorophenoxy, 4-fluorophenoxy, 4-bromophenoxy,
4-iodophenoxy, and the like.

The thienyl group includes 2-thienyl and 3-thienyl, and
the furyl group includes 2-furyl and 3-furyl.

The lower alkenyl group includes vinyl, allyl,
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl,
3-hexenyl, 4-hexenyl, 5-hexenyl, and the like.

The phenyl(lower)alkyl group includes benzyl,
1-phenylethyl, 2-phenylethyl, 3-phenylpropyl,
4-phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, and the like.

The phenyl(lower)alkoxy group includes benzyloxy,
4-phenylbutoxy,
5-phenylpentyloxy, 6-phenylhexyloxy, and the like.

The lower alkanoyloxy group includes acetoxy,

propionyloxy, butyryloxy, valeryloxy, pivaloyloxy,
hexanoyloxy, heptanoyloxy, and the like.

The lower alkyl group which may have thienyl, lower
alkoxy, lower alkylthio, oxo or hydroxyl as a substituent
includes not only the above-mentioned non-substituted
lower alkyl groups but also 2-thienylmethyl,
3-thienylmethyl, 1-(2-thienyl)ethyl, 1-(3-thienyl)cthyl, 2-(2-

‘thienyD)ethyl, 2-(3-thienyl)ethyl, 3-(2-thienyl)propyl, 4-(2-

thienyl)butyl, 5-(2-thienyl)pentyl, 6-(2-thienyl)hexyl,
methoxymethyl, ethoxymethyl, propoxymethyl,
butoxymethyl, pentyloxymethyl, hexyloxymethyl,
1-methoxyethyl, 2-methoxyethyl, 3-methoxypropyl,
4-methoxybutyl, 5-methoxypentyl, 6-methoxyhexyl,
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl,
3-hydroxybutyl, 4-hydroxypentyl, 5-hydroxyhexyl,
methylthiomethyl, - ethylthiomethyl, propylthiomethyl,

<
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butylthiomethyl, pentylthiomethyl, hexylthiomethyl,
2-methylthiocthyl, 3-methylthiopropyl, 4-methylthiobutyl,
5-methylthiopentyl, 6-methylthiohexyl, formyl,
formylmethyl, acetyl, 2-formylethyl, 2-oxopropyl,
propionyl, 3-formylpropyl, 3-oxobutyl, 2-oxobutyl, butyryl,
4-formylbutyl, 4-oxopentyl, 3-oxopentyl, 2-oxopentyl,
valeryl, S-formylpentyl, 5-oxchexyl, 4-oxohexyl,
3-oxohexyl, 2-oxohexyl, hexanoyl, and the like.

The phenyl group which may have 1 to 3 substituents
sclected from the group consisting of lower alkyl, lower
alkoxy, phenylthio and halogen includes phenyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
4-cthylphenyl, 4-propylphenyl, 4-butylphenyl, 4-t-
butylphenyl, 4-pentylphenyl, 4-hexylphenyl, 2,3-
dimethylphenyl, 2,4-dimethylphenyl, 2,5-dimethylphenyl,
2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-
dimcthylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, 4-ethoxyphenyl, 4-propoxyphenyl,
4-butoxyphenyl, 4-pentyloxyphenyl, 4-hexyloxyphenyl,
2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 2,6-dimethoxyphenyl, 3,4-
dimethoxyphenyl, 3,5-dimethoxyphenyl, 3,4,5-
trimethoxyphenyl, 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 4-bromophenyl, 4-iodophenyl,
4-fluorophenyl, 4-(phenylthio)phenyl, 3-(phenylthio)
phenyl, 2-(phenylthio)phenyl, and the like.

The phenyl group which may have 1 to 3 substitaents
selected from the group consisting of lower alkyl, lower
alkoxy, halogen, nitro, halogen-substituted lower alkyl,
halogen-substituted lower alkoxy, lower alkoxycarbonyl,
hydroxyl, phenyl(lower)alkoxy, amino, cyano, lower
afkanoyloxy, phenyl and di(lower)alkoxyphosphoryl-
(lower)alkyl include the following groups:

phenyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, 4-ethylphenyl, 4-propylphenyl,
4-butylphenyl, 4-t-butylphenyl, 4-pentylphenyl,
4-hexylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, 4-ethoxyphenyl, 4-propoxyphenyl,
4-butoxyphenyl, 4-pentyloxyphenyl, 4-hexyloxyphenyl,
2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 2,6-dimethoxyphenyl, 3,4-
dimethoxyphenyl, 3,5-dimethoxyphenyl, 2,3,4-
trimethoxyphenyl, 2,3,5-trimethoxyphenyl, 2,3,6-
trimethoxyphenyl, 2,4,5-trimethoxyphenyl, 2,4,6-
trimethoxyphenyl, 3,4,5-trimethoxyphenyl, 3,4,5-
triethoxyphenyl, 2-fluorophenyl, 3-fluorophenyl,
4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2-bromophenyl, 3-bromophenyl,
4-bromophenyl, 4-iodophenyl, 2,3-dichlorophenyl, 2.4-
dichlorophenyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl,
2-trifluoromethylphenyl, 3-trifluoromethylphenyl,
4-trifluoromethylphenyl, 4-pentafluoroethylphenyl,
4-heptafiuoropropylphenyl, 4-nonafluorobutylphenyl,
4-undecaflucropentylphenyl, 4-tridecafluorohexylphenyl,
2-methoxycarbonylphenyl, 3-methoxycarbonylphenyl,
4-methoxycarbonylphenyl, 4-cthoxycarbonylphenyl,
4-propoxycarbonylphenyl, 4-butoxycarbonylphenyl,
4-pentyloxycarbonylphenyl, 4-hexyloxycarbonylphenyl,
2-biphenyl, 3-biphenyl, 4-biphenyl,
2-(diethoxyphosphorylmethyl)phenyl,
3-(diethoxyphosphorylmethyl)phenyl,
4-(diethoxyphosphoryl-methyl)phenyl,
4-(dimethoxyphosphorylmethyl)phenyl,
4-(diisopropoxyphosphoryimethyl)phenyl, 3,5-dimethoxy-
4-cthoxyphenyl, 3,5-dimethoxy-4-propoxyphenyl,
4-butoxy-3,5-dimethoxyphenyl, 3,5-dimethoxy-4-
pentyloxyphenyl, 3,5-dimethoxy-4-hexyloxyphenyl, 2,3-bis

4 :
(triftuoro-methyl)phenyl, 2,4-bis(trifluoromethyl)phenyl,
2,5-bis(trifluoromethyl)phenyl, 2,6-bis(trifluoromethyl)
phenyl, 3,4-bis(trifluoromethyl)pheryl, 3,5-bis

" (trifluoromethyl)phenyl, 3,5-dimethoxy-4-hydroxyphenyl,
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3,5-diethoxy-4-hydroxyphenyl, 3,5-dipropoxy-4-
hydroxyphenyl, 4-benzyloxy-3,5-dimethoxyphenyl,
4-benzyloxy-3,5-diethoxyphenyl, 3,5-dimethoxy-4-(2-
phenylethoxy)phenyl, 4-acetoxy-3,5-dimethoxyphenyl, 3,5-
dimethoxy-4-propionyloxyphenyl, 2-chloro-3,5-
dimethoxyphenyl, 4-chioro-3,5-dimethoxyphenyl, 4-bromo-
3,5-dimethoxyphenyl, 3,5-dimethoxy-4-iodophenyl, 3,5-
dichloro-4-methoxyphenyl, 3,5-dichloro-4-5 ethoxyphenyl,
2-aminophenyl, 3-aminophenyl, 4-aminophenyl,
2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl,
4-trifivoromethoxyphenyl, 3-trifluoromethoxyphenyl,
2-trifluoromethoxyphenyl, 4-pentafluorocthoxyphenyl,
4-heptafluoropropoxyphenyl, 4-nonafiuorobutoxyphenyl,
4-undecafluoropentyloxyphenyl, 4-tridecafiuorohexyloxy-
phenyl, 3,5-bis(triffucromethoxy)phenyl, 3,4,5-tris
(trifluoromethoxy)phenyl, and the like.

The optionally phenylthio-substituted phenyl group
includes phenyl, 4-(phenylthio)phenyl, 3-(phenylthio)
phenyl, 2-(phenylthio)phenyl, and the like.

The benzoyl group having 1 to 3 substituents selected
from the group consisting of lower alkoxy, halogen-

substituted lower alkyl and halogen include

2-chlorobenzoyl, 3-chlorobenzoyl, 4-chlorobenzoyl,
2-fluorobenzoyl, 2-bromobenzoyl, 2-iodobenzoyl, 2,4-
dichlorobenzoyl, 3,4-dichlorobenzoyl, 2,5-dichlorobenzoyl,
2,6-dichlorobenzoyl, 2-trififuoromethylbenzoyl,
3-trifiuoromethylbenzoyl, 4-triflucromethylbenzoyl, 3,5-bis
(trifiuoromethyl)benzoyl, 3,4,5-tris(trifluoromethyl)
benzoyl, 2-methoxybenzoyl, 3-methoxyberzoyl,
4-methoxybenzoyl, 2,3-dimethoxybenzoyl, 2,4-
dimethoxybenzoyl, 3,5-dimethoxybenzoyl, 3,4,5-
trimethoxybenzoyl, 2-cthoxylbenzoyl, 2-propoxybenzoyl,
2-butoxybenzoyl, 2-pentyloxybenzoyl, 2-hexyloxybenzoyl,
and the like.

The pyrazolo[1,5-a]pyrimidine derivatives of formula (1)
according to the invention have potent analgesic effects and
are useful as analgesics to relicve pains such as postopera-
tive pain, migraine, gout, cancer pain, chromic pain and
neuropathic pain. Furthermore, the derivatives of the inven-
tion are free of side effects typical of conventional
analgesics, do not cause hallucination or derangement and
are pot addictive.

Examples of preferred pyrazolo[1,5-a]pyrimidine deriva-
tives of the invention for use as the analgesics are: com-
pounds of formula (1) wherein Q is carbonyl and n is 0;
compounds wherein Q is carbonyl, n is 1, R! is lower alkyl
or phenyl, R? is phenyl having 1 to 3 substituents selected
from the group consisting of lower alkoxy and halogen-
substituted lower alkyl, R®, R*, R® and R® are each
hydrogen, and A is a single bond; and compounds wherein
Q is sulfonyl, n is 0, R! is lower alkyl, R? is phenyl which
may have 1 to 3 halogens, R% R*, R* and R® are each
hydrogen, and A is a single bond.

Of these preferred pyrazolo[1,5-a]pyrimidine derivatives,
the following compounds are more preferable.

(1) Compounds wherein R! is optionally lower alkylthio-
substituted lower alkyl or optionally phenylthio-substituted
phenyl, R? is phenyl having 1 to 3 substituents selected from
the group consisting of lower alkoxy, halogen and halogen-
substituted lower alkyl, R® is hydrogen or phenyl, R* is
hydrogen, halogen or phenyl, R is hydrogen, R® is hydro-
gen or benzoyl having halogen-substituted lower alkyl as a
substituent, Q is carbonyl and A is a single bond;
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(2) compounds wherein R?, R* and RS are each hydrogen,
nis 0, R! is n-butyl and R? is phenyl having either 2 to 3
lower alkoxy groups or 1 to 2 halogen-substituted lower
alkyl groups, or R* is phenyl and R*-is phenyl having 3
lower alkoxy groups; and

(3) compounds wherein R? is 2,4-dimethoxyphenyl, 3,4,
S-trimethoxyphenyl, 2-trifluoromethylphenyl or 2,5-bis
(trifluoromethyl)phenyl.

Examples of most preferred pyrazolo[1,5-a]pyrimidine
derivatives of the invention are 5-n-butyl-7-(3,4,5-
trimethoxybenzoylamino)pyrazolo[1,5-a}pyrimidine and
S-n-butyl-7-(2-trifluoromethylbenzoylamino)pyrazolo[1,5-
a)pyrimidine.

The derivatives of formula (1) according to the invention
can be produced by various processes. Some exemplary
processes are schematically shown hereinafter.

[Reaction Scheme-1]
. N n
PR oo 1 Condensation:
b+ ==
R CH—COZ n,n)\)\nﬁ
R%
@ 3)
OH
RS .
& N N
Halo, i
R = )\(l’\ 3 amtxm;
N R
R
“
X
RS
f\ g
|
R x x )\H\w e
R‘d
(5)
HNNH), —H
R~
N N Y—Q—A~R?
L, —2—
R N N )\)\Rs
Rt
(6)
HN(NH),—Q—A-R?
RS
Z " N N
|
R N N )\/kka
! r.

(1)

wherein R?, R?, R%, n, Q and A arc as defined above, R* is
hydrogen, lower alkyl which may have thienyl, lower alkoxy
o lower alkylthio as a substituent, cycloalkyl, thienyl, furyl,
lower alkenyl, or pheny!l which may have 1 to 3 substituents
selected from the group consisting of lower alkyl, lower
alkoxy, phenylthio and halogen, R'“ and R* may conjointly
form lower alkylene, R* is hydrogen, lower alkyl, lower
alkoxycarbonyl, phenyl(lower)alkyl, or optionally
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phenylthio-substituted phenyl, X and Y are each halogen,
and Z is lower alkyl.

The condensation of the compounds (2) and (3) in Reac-

-tion Scheme-1 is carried out in a suitable inert solvent at

room temperature to the boiling point of the solvent.
Examples of useful inert solvents are acetic acid, ethanol,
benzene, toluene, xylene and tetrahydrofuran (THF). The
compounds (2) and (3) are. preferably used in an approxi-
mately equimolar proportion, The reaction is carried out for
about 2-5 hours to provide the desired compound (4). -

The subsequent halogenation of the compound (4) is
carried out using a halogenating agent such as phosphorus
oxychloride and phosphorus oxybromide in the presence of
a suitable acid acceptor such as N, N-dimethylaniline, N,N-
diethylaniline and tricthylamine. Since the said halogenating
agents also function as solvents, there is no need to use other
solvents in this reaction but an inert solvent such as benzene,
toluene and xylene may be optionally used. The acid accep-
tor is preferably used in an amount of about 1-10 equiva-
lents relative to the compound (4). The reaction is carried out
at approximately room temperature to 150° C, for about
0.5-12 hours. .

The halide (5) obtained by this reaction is treated with
aqueous ammonia or hydrazine to convert the halide into the
compound (6). This treatment requires no solvents and is
generally carried out by heating the compound (5) with an
excess of aqueous ammonia at about 100°-150° C. for about
1-12 hours or treating the compound (5) with an excess of
hydrazine at about ° C. to room temperature for about 5-30
hours.

The compound (6) thus obtained is reacted with acid
halide (7) to convert the compound (6) into the compound
(1) of the invention. This reaction can be carried out in a
suitable solvent in the presemce of an acid acceptor.
Examples of useful solvents are aromatic or aliphatic hydro-
carbons such as benzene, toluene, xylene and petroleum
cther; chain or cyclic ethers such as diethylether,
dimethoxyethane, tetrahydrofuran (THF) and 1,4-dioxane;
ketones such as acetone, ethylmethylketone and acetophe-
none; hydrocarbon halides such as dichloromethane,
chloroform, carbon tetrachloride and 1,2-dichlorocthane.
Examples of useful acid acceptors are tertiary amines such
as tricthylamine, N,N-diethylaniline, N-methylmorpholine,
pyridine and 4-methylaminopyridine.

There is no specific limitation on the amounts of the acid
halide (7) and the acid acceptor relative to the compound (6)
in this reaction. It is, however, preferable that the acid halide

"be used in an approximately equimolar proportion and the
;acid acceptor in an approximately equimolar to excessive

amount. The reaction goes to completion at room tempera-
ture to reflux temperature of the solvent in about 0.5-20
hours. .

Compound (6'), i.c., the compound (6) wherein n=0 can
be produced by the process shown in Reaction Scheme-1'.

[Reaction Scheme-1']
o HN N
¥ ! Condensation:
i + Zencensations,
R“)L CH—CN n.n)\')\ RS
y R
@ 3)

(&°
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-continued ~continued
[Reaction Sct 11 IReaction Scheme-2]
NH, 5
RS /
N N S
1
R N N /\/kks
RY 10 a4
6 HN(NH),—H
15 Silylation S
wherein R'2, R%, R* and R? are as defined above r
The condensation of the nitrile derivative (2') and the
compound (3) in this scheme is carried out in an inert solvent ,, HNQNH),—H
such as benzene, toluene, xylene, acetic acid and ethanol at
room temperature to reflux temperature of the solvent for N—— N Y—QeA—R2
about 2-10 hours. These two compounds are generally used
in an approximately equimolar proportion. >
25
|ggggg' Schanc-2|
(16)
R’ HN(NH), —Q--A—R?
" Comknmtxon;
v—c—cn—-coz + Hzn)\(k 30 PN N—n
|
® RS )\')\Rs
OH R®
RS 35
A N av
S , Hydrolysiss, wherein R% R>, R?, X, Y, A, Q, Z and n are as defined above,
N ¥ is lower alkyl having protected oxo, ® is fower alkyl
having oxo, Zis lower alkyl havm;b cyloxy, Q is lower alkyl
(10) 40 having tri(lower)alkyl-silyloxy, R™ is hydroxy(lower)alkyl,
R* is hydrogen, lower alkyl, phenyl(lower)alkyl or option-
ally phenylthio-substituted phenyl.
RS The condensation of the compounds (8) and (9) in Reac-
tion Scheme-2 can be carried out in the same manner as the
! Reduction 45 condensation of the compounds (2) and (3) in Reaction
= - —> Scheme-1,
Examples of the lower alkyl having protected oxo and
R represented by ¥ in the compound (8) include lower alkyl
ay groups having as protected oxo the residue of di(lower)alkyl
sp acetal such as dimethylacetal, methylethylacetal,
diethylacetal, dipropylacetal, dibutylacetal, dipentylacetal
& and dihexylacetal or the residue of cyclic acetal such as
N——N ethylenc acetal, trimethylene acetal and tetramethylene
Acylation > acetal.
3 The subsequent hydrolysis of the compound (10) accord-
35 ing to Reaction Scheme-2 can be carried out using an
organic acid such as acetic acid, propionic acid and
a2 p-toluenesulfonic acid. Of these organic acids, carboxylic
acids such as acetic acid and propionic acid function as
solvents. When such a carboxylic acid is used, no other
A N N 60 solvents are necessary. Other suitable inert solvents such as
. benzene,.toluene and xylene may be optionally used even
S ) Halogemtion~,, when a carboxylic acid is used as the organic acid. The
N R’ ‘ reaction goes to completion at approximately room tempera-
R4 ture to reflux temperature of the solvent for about 10-80
1% 65 hours to provide the compound (11).

Examples of the lower alkyl having oxo and represented
by @ in the compound (11) include those prepared by

\&™
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eliminating protective groups from the corresponding
“lower alkyl having protected oxo” and represented by ‘P
Specific examples are formyl, formylmethyl, acetyl,
2-formylethyl, 2-oxopropyl, propionyl, 3-formylpropyl,
3-oxobutyl, 2-oxobutyl, butyryl, 4-formylbutyl,
4-oxopentyl, 3-oxopentyl, 2-oxopentyl, valeryl,
S-formylpentyl, 5-oxohexyl, 4-oxohexyl, 3-oxohexyl,
2-oxohexyl, hexanoyl, and the like.

The subsequent reduction of the compound (11) can be
carried out using a suitable reducing agent in an inert
solvent. Bxamples of useful reducing agents are borohydride
compounds ‘such as sodium borohydride, potassium
borohydride, lithium borohydride, sodium cyanoborohy-
dride and sodium triethylboroliydride, and lithium alumi-
num hydride compounds such as lithium aluminum hydride
and lithium tributoxyaluminohydride. When a borohydride
compound is used as the reducing agent, the inert solvent is
preferably either an alcohol solvent such as methanol and
ethanol or a mixed solvent of said alcohol and another
solvent such as dichloromethane and diethyl ether. When a
lithium aluminum hydride compound is used as the reducing
agent, the solvent is preferably diethyl ether, THF or like
ethers. The reducing agent is preferably used in at least
approximately equimolar proportion relative to the com-
pound (11). The reaction goes to completion at approxi-
mately 0° C. to room temperature in about 0.5-3 hours.

Acylation of the compound (12) thus obtained can be
carried out using an acylating agent in the absence of
solvents or in an inert solvent such as pyridine, lutidine,
N,N-dimethylformamide (DMF) and N,N-
dimethylacetoamide (DMA). Examples of useful acylating
agents are acid anhydrides such as acetic anhydride, propi-
onic anhydride, butyric anhydride, valeric anhydride, hex-
anoic anhydride and heptanoic anhydride. These are gener-
ally used in an amount of 1-10 equivalents relative to the
compound (12). In order not to acylate hydroxyl at 7
position of the compound (12), the reaction conditions are
preferably selected within the ranges of approximately 0° C.
to room temperature and of about 0.5 to 2 hours.

Halogenation of the compound (13) thus obtained can be
carried out in the same manner as the halogenation of the
compound (4) in Reaction Scheme-1.

Conversion of the compound (14) thus obtained to the
compound (15) can be carried out under the same conditions
as in the conversion of the compound (5) to the compound
(6) in Reaction Scheme-1. The lower alkyl having acyloxy
and represented by  in the compound (14) is hydrolyzed to
form hydroxy(lower)alkyl by this reaction.

Silylation of the compound (15) thus obtained can be
carried out using halotrialkylsilane in the presence of an acid
acceptor in a suitable inert solvent such as THF and dichlo-
romethane. Examples of useful acid acceptors are sodium
carbonate, potassium carbonate, triethylamine and N,N-
dimethylaminopyridine. Examples. of useful halotrialkylsi-
lane are chiorotrimethylsilane, chlorotriethylsilane,
chlorotripropylsilane, chlorotributylsilane and chlorobu-
tyldiethylsilane. These are normally used in an approxi-
mately equimolar to excessive amount relative to the com-
pound (15). The reaction goes to completion at
. approximately room temperature in about 5-30 hours.

" Lastly the compound (16) thus obtained is reacted with
acid halide (7) to provide the desired compound (1b) of the
invention. This reaction can be carried out in the same
manner as the reaction using acid halide (7) in Reaction
Scheme-1. The substituent 2 at position 5 of the compound
(16) can be easily converted to the corresponding R group
(hydroxy(lower)alkyl) by this reaction or the subsequent
hydrolysis.
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[Reaction Scheme-3]

]
¥Y—C—0Z + RI—CH;—CN ——>

Qan (18)
HN —N
1
0 R
T @';“
Y =C—=CH--CN >

Condensation ~
2"

a9

)\/\ Y—Q—A_Rz
NH—Q—A—R?
RS
# TN N
|
R Y N )\‘AR’
Rt

(16)

wherein R%, R, R¥, R5, X, Y, Z, Q, A, n and ¥ are as
defined above and -R¥ is lower alkyl having oxo.

The reaction of the compound (17) and the nitrile deriva-
tive (18) in Reaction Scheme-3 can be carried outin an inert
solvent such as DMF, DMA and dimethyl sulfoxide
(DMSO) in the presence of a base such as sodium hydride
and potassium hydride. The nitrile derivative (18) and the
base are preferably used in an amount of 1 to an excessive
equivalent relative to the compound (17) respectively. The
reaction goes to completion at approximately 0° C. to room
temperature in 2—10 hours.

The subsequent condensation of the oompounds (2") and
(3) can be carricd out in the same manner as the condensa-
tion in Reaction Scheme-1'.

Hydrolysis of the compound (19) can be carried out in the
same manner as the hydrolysis in Reaction Scheme-2.

The reaction of the compounds (20) and (7) can be carried

out in the same manner as the reaction in Reaction Scheme-
1.

JReaction Schere 4]
R2—A—Q—OCH _lhl'l”_’.‘“';;".} RE—A—Q—Y
@y )

wherein R?, A, Q and Y are as defined above.
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As shown in Reaction Scheme-4, acid halide (7) to be
used in Reaction Schemes-1, 2 and 3 can be prepared by
halogenating the compound (21). The halogenation can be
carried out by a conventional method. For example, the
compound (21) is reacted with a halogenating agent such as
thionyl chloride and thionyl bromide in the absence of
solvents or in an inert solvent such as chloroform and
diethylether. In this method, an excess of the halogenating
agent is generally used. The reaction can be carried out at
approximately room temperature to 150° C. for about 0.5-5
hours.

]
HNQVH).C—A—R?
Z " N—N Halogenatio
i __&_‘19
X N )\)\Rz

ad)

RS

i
HNQNH),C—A—R?

-

# TN N

I

x

R N &'/\R,
Ré&

(1e)

wherein R?, R?, R®, A and n are as defined above, R is
hydrogen, lower alkyl which may have lower alkyoxy or
lower alkylthio as a substituent, cycloalkyl, thienyl, furyl, or
phenyl which may have 1-3 substitnents selected from the
group consisting of lower alkyl, lower alkoxy, phenylthio
and halogen, R'“ and R® may conjointly form lower alkylene
and R* is halogen.

The halogenation of the compound (1d) in Reaction
Scheme-5 can be carried out using a halogenating agent such
as N-bromosuccinimide (NBS) and N-chlorosuccinimide
(NCS) in an inert solvent such as benzene, carbon tetrachlo-
ride and chloroform. The halogenating agent is normally
used in an amount of 1 equivalent to a slightly excessive
amount relative to the compound (1d). The reaction can be
carried out at approximately room temperature to reflux
temperature of the solvent for 0.5-5 hours.

Scheme-6
o
Il
HN—C—A—R%*
RS
& TN N
N ~ i +RM—Y —
R N R? )

R

an
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-continued
[Reaction Scheme-6]

S

(18)

wherein R®, R*, R® and Y are as defined above, R is
hydrogen, lower alkyl which may have thienyl, lower
alkoxy, lower alkylthio or oxo as an substituent, cycloalkyl,
thienyl, furyl, lower alkenyl, or phenyl which may have 1-3
substituents selected from the group consisting of lower
alkyl, lower alkoxy, phenylthio and halogen, R* and R® may
conjointly form lower alkylene, R** is naphthyl, cycloalkyl,
furyl, thienyl, optionally halogen-substituted pyridyl,
optionally halogen-substituted phenoxy, or phenyl which
may have 1-3 substituents selected from the group consist-
ing of lower alkyl, lower alkoxy, halogen, nitro, halogen-
substituted lower alkyl, halogen-substituted lower alkoxy,
lower alkoxycarbonyl, phenyl(lower)alkoxy, cyano, lower
alkanoyloxy, phenyl and di(lower)alkoxyphosphoryl-
(lowen)alkyl, and R%* is phenyl(lower)alkyl, or benzoyl
having 1-3 substituents selected from the group consisting
of lower alkoxy, halogen-substituted lower alkyl and halo-
gen.

In Reaction Scheme-6, the compound (1f) is reacted with
the compound (22) in an inert solvent in the presence of a
base to provide the compound (1g). When R is a phenyl
(lower)alkyl, suitable imert solvents are DMF, DMA,
DMSO, etc. and suitable bases are sodium hydride, potas-
sium hydride, etc. When R®® is a benzoyl having 1-3
substituents selected from the group consisting of lower
alkoxy, halogen-substituted lower alkyl and halogen, suit-
able inert solvents are chloroform, dichloromethanc, etc. and
suitable bases are triethylamine, N,N-dimethylaniline, etc.
The compound (22) is normally used in an amount of 1 to
a slightly excessive equivalent. The base is preferably used
in an amount of 1 to an excessive equivalent. The reaction
is carried out at approximately 0° C. to room temperature for
3-30 hours.

[Reaction Scheme-7]
X
RS, .
= T N N RSN,
, ! __JELQ
=
R N )\H\ R
. Réa

®)

\&4
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-continued
[Reaction Scheme-7]
Rﬂb
- “W-—H
= N —N Y—Q—A—R?
__(Z}____>
@4
\N—Q—A--R2
/

(1

wherein R4, R"’ R?,R* R% X, Y, Q and A are as defined
above and R% is lower alkyl or phenyl(lowcr)alkyL

The reaction of the compounds (5) and (23) in Reaction
Scheme-7 is carried out in an inert solvent such as methanol
and ethanol in the presence of an acid acceptor such as
sodium hydrogen carbonate, sodium carbonate and potas-
sium carbonate at reflux temperature of the solvent for about
1-5 hours.

The reaction of the compounds (24) and (7) can be carried
out in the same manner as the comesponding reaction in
Reaction Scheme-1, thus giving the compound (1h).

[Reaction Scheme-8]
NH;
RS [
Z " N——N Y—-C—R
| __(25_%
x
R N )\/kki‘ .
Rée -
25)
0
HN—C—R” \N—c—mb

i )

wherein R, R?, R**, R, and Y are as defined above, R
is phenyl having 1-3 substitucnts selected from the group
consisting of lowex alkoxy, halogen, halogen-substituted
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also included among the compounds of the invention. The
acid for use to form such salts includes inorganic acids such
as hydrochloric acid, hydrobromic acid and sulfuric acid and
organic acids such as oxalic acid, fumaric acid, maleic acid,
tartaric acid and citric acid. The reaction for forming such
salts can be performed by conventional methods.

The object compound in each of the above processes can
be casily isolated by conventional separation and purifica-
tion means. Examples of useful isolation means include
various conventional means such as adsorption
chromatography, preparative thin- -layer chromatography,
recrystalhzatlon and solvent extraction.

Some compounds of formula (1) accordmg to the
1nvcntlon, wherein A is alkenylene or R! is lower alkenyl,
may be cis- or trans-isomers. Of course, these isomers are
included in the invention.

Compounds of the formula (1) according to the invention
may exist as optical isomers having an carbon atom as a
stereogenic center. Such- optically active substances and
racemic derivatives are included in the invention.

The compound of the invention can be made into usual
dosage forms of pharmaceutical compositions using suitable
non-toxic pharmaceutically acceptable carriers. The present
invention provides such phnnnaceutlcal compositions, espe-
cially analgesics.

Examples of useful pharmaceutically acceptable carriers
include conventional diluents or excipients such as fillers,
volume builders, binders, humectants, disintegrators,
surfactants, lubricants, and the like. These carriers are selec-
tively used according to the desired unit dosage form.

The unit dosage form of said pharmaceutical composition
can be selected from a broad variety of forms according to
the intended medical treatment. Typical examples are

tablets, pills, powders, solutions, suspensions, ¢emulsions, -

granules, capsules, suppositories, injections (solutions,
suspensions, etc.), ointments, and the like.

The tablets can be molded using as pharmaceutically
acceptable carriers excipients such as lactose, sucrose,
sodium chloride, glucose, urea, starch, calcium carbonate,
kaolin, crystalline cellulose, silicic acid and potassium
phosphate, binders such as water, ethanol, propanol, simple
syrup, glucose syrup, starch solution, gelatin solution, car-

. boxymethyl cellulose, hydroxypropyl cellulose, methyl cel-

- lulose and polyvinyl pyrrolidone, disintegrators such as

45

sS

lower alkyl and R is benzoyl having 1 to 3 substituents

selected from the group consisting of lower alkoxy, halogen-
substituted lower alkyl and halogen.

The reaction of the compounds (25) and (26) in Reaction
Scheme-8 can be carried out in the same manner as the
reaction of the compounds (6) and (7) in Reaction Scheme-
1. A by-product (1j) is obtained together with the main
product (1i) by this reaction.

The compounds of the invention can be formed into
pharmaceutically acceptable acid addition salts, which are

65

sodium carboxymethyl cellulose, calcium carboxymethyl
cellulose, low-substituted hydroxypropyl cellulose, dry
starch, sodium alginate, agar powder, laminaran powder,
sodium hydrogen carbonate and calcium carbonate, surfac-
tants such as polyoxyethylene sorbitan fatty acid ester,
sodium lauryl sulfate and stearyl monoglyceride, disintegra-
tion inhibitors such as sucrose, stearin, cacao butter and
hydrogenated oil, absorption promoters such as quaternary
ammonium base and sodium lauryl sulfate, humectants such
as glycerin and starch, adsorbents such as starch, lactose,
kaolin, bentonite and colloidal silicic acid, and lubricants
such as purified talc, stearic acid salt, boric acid powder and
polyethylene glycol. Furthermore, such tablets may be
optionally coated to provide sugar-coated tablets, gelatin-
coated tablets, enteric tablets, film-coated tablets, etc. or be
processed into double-layer or multiple-layer tablets.

The pills can be molded using as pharmacentically accept-
able carriers excipients such as glucose, lactose, starch,
cacao butter, hydrogenated vegetable oil, kaolin and talc,
binders such as gum arabic powder, tragacanth powder,
gelatin and ethanol, and disintegrators such as laminaran and
starch.

The suppositories can be molded using as pharmaceuti-
cally acceptable carriers polyethylene glycol, cacao butter,
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higher alcohols or their esters, gelatin, semisynthetic
glycerides, and the like.

The capsules can be manufactured by mixing the active
ingredient compound of the invention with pharmaceutically
acceptable carriers as mentioned above and filling the mix-
ture into hard gelatin capsule shells, soft capsule shells, etc.
according to conventional methods.

The injections in the form of solutions, emulsions,
suspensions, ctc. can be manufactured using diluents such as
water, cthyl alcohol, macrogol, propylene glycol, ethoxy-
lated isostearyl alcohol, polyoxyisostearyl alcohol and poly-
oxycthylene sorbitan fatty acid ester and arc preferably
sterilized and rendered isotonic with respect to the blood. In
order to provide such an isotonic solution, a sufficient
amount of sodium chloride, glucose or glycerin may be
added to the pharmaceutical composition of the invention.
Conventional solubilizers, buffers, local anesthetics, etc.
may also be added.

Further, coloring agents, preservatives, perfumes, flavors,
swecteners, or other pharmaceutical compositions may be
optionally incorporated in the pharmaceutical compositions
of the invention.

The cintments in the form of paste, cream, gel, etc. can be
manufactured using diluents such as white vaseline, paraffin,
glycerin, cellulose derivatives, polyethylene glycol, silicone
and bentonire.

The proportion of the active ingredient compound of
formula (1) of the invention in the pharmaceutical compo-
sition of the invention is not so critical but can be liberally
sclected from a broad range. Generally, the active ingredient
compound preferably accounts for about 1 to 70 weight %
of the final composition.

There is no specific limitation on the administration
method for the pharmaccutical composition of the invention.
The proper method can be determined according to the
dosage form, patient’s age, sex or other conditions, severity
of discase, etc. For example, the tablets, pills, solutions,
suspensions, emulsions, granules and capsules are orally
administered. The injections are intravenously administered
singly or in admixture with a conventional infusion such as
glucose and amino acid, and optionally administered singly
by the intramuscular, intradermal, subcutancous or intrap-
eritoneal route. The suppositories are intrarectally adminis-
tered. i

The dosage of the pharmaceutical composition is suitably
selected according to the administration method, patient’s
age, sex or other conditions, severity of disease, etc. The
dosage of the compound of the invention as the active
ingredicnt is preferably about 0.5-20 mg per kg body weight
a day and this amount can be administered once or in 24
divided doses.

BEST MODE FOR PRACTICING THE
INVENTION '

Preparation examples for starting compounds to produce
compounds of the invention are given below as Reference

Examples, and preparation examples for compounds of the
invention are given below as Examples to clarify the present
invention in more detail.

Preparation of 7-amino-5-n-butylpyrazolo[1,5-a]
pyrimidine
Step (1)

A solution of 100 g of 3-aminopyrazole and 190 g of
methyl 3-oxoheptanoate in 120 ml of toluene was refluxed
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with heating at 100° C. for 3 hours and then cooled. Toluene
was distilled off under reduced pressure and diethyl ether
was added to the residue. The crystals precipitated were
collected and washed with dicthyl ether and acetonitrile to
provide 184 g of 5-n-butyl-7-hydroxypyrazolo[1,5-a]
pyrimidine as colorless crystals.

Step (2)

Phosphorus oxychloride (80 ml) and tricthylamine (44
ml) were added to a toluene suspension (400 ml) containing
40 g of the crystals obtained in step (1). The reaction mixture
was refluxed with heating for 4 hours. After completion of
the reaction, the reaction mixture was concentrated under
reduced pressure and the residue was poured into ice water.
The mixture was neutralized with sodium acetate and
extracted with ethyl acetate. The organic layer was collected,
washed with a saturated saline solution, dried over anhy-
drous sodium sulfate and concentrated under reduced pres-
sure. The residue was purified by silica gel column chro-
matography (eluent: ethyl acetate: n-hexane=1:9) to provide

41 g of 5-n-butyl-7-chloropyrazolo{1,5-a)pyrimidine as a

light yellow oily compound.

Step (3)

The compound prepared in the above step (2) (21 g) and
25% aqueous ammonia (100 ml) were enclosed in a stainless
steel sealed tube, heated at 110° C. for 12 hours and cooled.
The crystals precipitated were collected by filtration, washed
with water and recrystallized from chloroform-n-hexane to
provide 18.4 g of 7-amino-5-n-butylpyrazolo[l,5-a]
pyrimidine as colorless crystals (melting point: 124°-126°
C.).

The following compounds were prepared in the same
manner as above.

(1) 7-Amino-5-ethylpyrazolo[1,5-a]pyrimidine (melting
point: 175°-177° C., recrystallization solvent: ethyl
acetate-n-hexane)

(2) 7-Amino-5-n-propylpyrazolo[1,5-a]pyrimidine (melting
point: 138°-140° C., recrystallization solvent: ethyl
acetate-n-hexane)

(3) 7-Amino-5-cyclopropylpyrazolo[1,5-a]pyrimidine
(melting point: 206°-209° C., recrystallization solvent:
chloroform-n-hexane)

(4) 7-Amino-5-n-pentylpyrazolo[1,5-a]pyrimidine (melting
point: 125°-126° C., recrystallization solvent: ethyl
acetate-n-hexane) _

(5) 7-Amino-5-phenylpyrazolo[1,5-a]pyrimidine (melting
point: 207°-209° C., recrystallization solvent: ethyl
acetate-n-hexane) )

(6) 7-Amino-5-(4-methoxyphenyl)pyrazolo[1,5-a]
pyrimidine (melting point: 194°~196° C., recrystalliza-
tion solvent: ethanol-n-hexane)

(7) 7-Amino-5-(2-thienyl)pyrazolo[1,5-a]pyrimidine
(melting point: 227°-229° C., recrystallization solvent:
cthanol-n-hexane)

(8) 7-Amino-5-(3-thienyl)pyrazolo[1,5-a]pyrimidine
(melting point: 203°-205° C., recrystallization solvent:
ethanol-n-hexane)

(9) 7-Amino-5-methylpyrazolo[1,5-a]pyrimidine (melting
point: 220°-222° C., recrystallization solvent:
chloroform-n-hexane)

(10) 7-Amino-5-n-butyl-2-methylpyrazolo[1,5-a]
pyrimidine (melting point; 176°-178° C., recrystalliza-
tion solvent: chloroform-n-hexane)

(11) 7-Amino-5-(2,4-dimethylphenyl)pyrazolof1,5-a]
pyrimidine (melting point: 168°-170° C., recrystalliza-
tion solvent: chloroform-n-hexane)

(12) 7-Amino-5-(3,5-dimethylphenyl)pyrazolo[1,5-a]
pyrimidine (melting point: 180°-182° C., recrystalliza-
tion solvent: ethanol-n-hexane)
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(13) 7-Amino-5-(2-methoxyphenyl)pyrazolo{1,5-a]
pyrimidine (melting point: 201°-203° C., recrystalliza-
tion solvent: ethanol-n-hexane)

(14) 7-Amino-5-(3-methoxyphenyl)pyrazolo[1,5-a]
pyrimidine (melting point: 195°-197° C., recrystalliza-
tion solvent: ethanol-n-hexane)

'(15) 7-Amino-5-(3,4,5-trimethoxyphenyl)pyrazolo[1,5-a]
pyrimidine (melting point: 198°~200° C., recrystalliza-
tion solvent: ethanol-n-hexane)

(16) 7-Amino-5-(2-chlorophenyl)pyrazolo{1,5-a]pyrimidine
(melting point: 208°~210° C., recrystallization solvent:
chloroform-n-hexane)

(17) 7-Amino-5-(2-furyl)pyrazolo[1,5-a)pyrimidine
(melting point: 204°-206° C., recrystallization solvent:
ethanol-n-hexane) :

(18) 7-Amino-5-(3-furyl)pyrazolo[1,5-a]pyrimidine
(melting point: 208°-210° C., recrystallization solvent:
ethanol-n-hexane)

(19) 7-Amino-5-(2-thienylmethyl)pyrazolo[1,5-a]
pyrimidine (melting point: 188°-190° C., recrystalliza-
tion solvent: ethanol-n-hexane)

(20) 7-Amino-5-(3,5- dxmethoxyphcnyl)pyrazolo[1,5-a]
pyrimidine (melting point: 207°-209° C., recrystalliza-
tion solvent: cthanol-n-hexane)

The following compounds were also prepared in the same
manner as above,

(21) 7-Amino-5-(3-butenyl)pyrazolo[ 1,5-a]pyrimidine

(22) 7-Amino-5-ethoxymethylpyrazolo[1,5-a]pyrimidine

(23) 7-Amino-5-(2-methylphenyl)pyrazolo[1,5-a]

yrimidine

(24) 7-Amino-5-(3-methylphenyl)pyrazolo[1, 5- a}
pyrimidine

(25) 7-Amino-5- (4-methylphenyl)pyrazolo[1 5-a]
pyrimidine

'(26) 7-Amino-5~(3-chlorophenyl)pyrazolof1,5-a]pyrimidine

(27) 7- Amino-5-(4-chlorophenyl)pyrazolo{1,5-a]pyrimidine

(28) 7-Aminopyrazolo[1,5-a]pyrimidine

(29) 7-Amino-5-n-butyl-3-ethoxycarbonyl-2-
methylpyrazolo[1,5-a]pyrimidine (melting point:
178°-180° C., recrystallization solvent: methylene
chloride-n-hexane)

(30) 7-Amino-2,5-di-n-butyl-3-methylpyrazolo[1,5-a]
pyrimidine (melting point: 123°-125° C., recrystalliza-
tion solvent: diethyl ether-n-hexane)

(31) 7- Amino-5-n-butyl-2-phenylpyrazolo[1,5-a]pyrimidine
(melting point: 206°-208° C., recrystallization solvent:
ethyl acetate-n-hexane)

(32) 7-Amino-3-benzyl-5-n-butyl-2-phenylpyrazolo[1,5-a]
pyrimidine (melting point: 106°-108° C., recrystalliza-
tion solvent: chloroform-n-hexane)

(33) 7-Amino-5-n-butyl-2-phenyl-3-[4-(phenylthio) phenyl]
pyrazolo[1,5-a]pyrimidine (melting point: 139°~141° C.,
recrystallizition solvent: diethyl ether-n-hexane)

.(34) 7-Amino-3,5-di-n-butylpyrazolo[1,5-a]pyrimidine
(melting point: 58°-60° C., recrystallization solvent: ethyl
acctate-n-hexane)

(35) 7-Amino-5-n-butyl-3-phenylpyrazolo{1,5-a]pyrimidine
(melting point: 113°-115° C., recrystallization solvent:
ethyl acetate-n-hexane)

(36) 7-Amino-5-[(ethylthio)methyl]pyrazolo[1,5-a]
pyrimidine (melting point: 109°-111° C., recrystallization
solvent: chloroform-n-hexane)

(37) 7-Amino-5-[2-(methylthio)ethyljpyrazolo[1,5-a]
pyrimidine (melting point: 77°~79° C., recrystallization
solvent: ethyl acetate-n-hexane)

(38) 7-Amino-5-[4-(phenylthio)phenyl]pyrazolo[1,5-a]
pyrimidine (melting point: 182°-184° C., recrystalliza-
tion solvent: chloroform-diethyl ether)
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(39) 9-Amino-5,6,7,8-tetrabydropyrazolo[ 5,1-b]quinazoline
(melting point: 230°-233° C., recrystallization solvent:
ethyl acetate-n-hexane) ‘

'(40) 7-Amino-2,5-di-n-butylpyrazolo[1,5-a]pyrimidine

(melting point: 105°-107° C., recrystallization solvent:
diethyl ether-n-hexane)

REFERENCE EXAMPLE 2

Preparation of 5-n-butyl-7-hydrazinopyrazolo[1,5-a]
. pyrimidine

Hydrazine monohydrate (50 ml) was slowly added drop-
wise to 21.0 g of -5-n-butyl-7-chloropyrazolo{1,5-a]
pyrimidine prepared in step (2) of Reference Example 1 at
room temperature and stirred at room temperature for 10
hours. After completion of the reaction, the crystals precipi-
tated were collected, washed with water and recrystallized
from chloroform-n-hexane to provide 12.6 g of the object
compound as colorless crystals (melting point: 126°-129°
C.).

7-Hydrazino-5-phenylpyrazolo[1,5-a]pyrimidine was
prepared in the same manner as above.

REFERENCE EXAMPLE 3

Preparation of 7-amino-5-(3-oxobufyl)pyrazolo[1,5—
a]pyrimidine

An acetonitrile solution (10 ml) containing 5.0 g of
methyl 2-methyl-1,3-dioxolane-2-propionate was added
dropwise to 10 ml of a DMF suspension containing 2.3 g of
60% sodium hydride, and stirred at room temperature for 4
hours. The rcaction mixture was poured into ice water,
acidified with a saturated citric acid solution and extracted
with ethyl acetate. The organic layer was washed with water

. and a saturated saline solution and concentrated under

45

55

65

reduced pressure. The residue was purified by silica gel
column chromatography (clucnt: n-hexane:ethyl acetate=
3:2) to provide 3.0 g of 2-methyl-f-ox0-1,3-dioxolane-2-
pentanenifrile as oil.

Subsequently, a toluene solution (1.6 ml) containing 3.0 g
of the compound thus obtained and 1.4 g of 3-aminopyrazole
was stirred at 115° C. for 10 hours. The reaction mixture was

-concentrated under reduced pressure. The residue was puri-

fied by silica gel column chromatography (eluent:
chloroform:methanol=20:1) and recrystallized from
chloroform-n-hexane to provide 2.1 g of 7-amino-5-{2-(2-
methyl-1,3-dioxolane-2-yl) ethyl]pyrazolo[l,s-a]pymmdme
as.colorless crystals.

Then 1.0 g of the crystals thus obtained were dissolved in
500 ml of acetic acid-water (4:1) and stirred at 80° C
overnight. After completion of the reaction, the reaction
mixture was concentrated under reduced pressure. The
remaining acetic acid-water was azeotropically distilled off
with benzene. The residue was recrystallized from ethanol-
n-hexane to provide 0.7 g of the title object compound as
colorless crystals.

Melting point: 164°-166° C., recrystallization solvent:
ethanol-n-hexane

REFERENCE EXAMPLE 4

Prcparauon of 7-amino-5-n-butyl-6-methylpyrazolo
[1,5- a]pyrmndmc

A toluene solution (2.5 ml) containing 1.8 g of
3-aminopyrazoie and 3 g of 2-methyl-3-oxcoheptanenitrile

e
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was heated at 115° C. for 3.5 hours. Toluene was distilled off
under reduced pressure and the residue was recrystallized
from cthyl acctate and washed with diethyl ether to provide
2.4 g of the title object compound as colorless crystals.
Melting point: 153°-155° C., recrystallization solvent:
ethyl acetate

EXAMPLE 1
Preparation of 5-n-butyl-7-(3,4,5-
trimethoxybenzoylamino) pyrazolo[1,5-a]pyrimidine

7-Amino-5-n-butylpyrazolo[1,5-a]pyrimidine (1.90 g)
and pyridine (20 ml) were dissolved in 20 ml of dry
dichloromethane. A dry dichloromethane solution (10 ml)
containing 2.6 g of 3,4,5-trimethoxybenzoyl chloride was
stowly added dropwise thereto and stirred at room tempera-
ture for 10 hours. After addition of 50 ml of a 10% agqueous
sodium hydrogen carbonate solution, the reaction mixture
was cxtracted with chloroform. The organic layer was
collected, washed with 10% aqueous hydrochloric acid and
water, dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica
gel column chromatography (eluent: ethyl acetate:
n-hexane=1:2) and recrystallized from diethyl ether-n-
hexane to provide 2.4 g of the object compound as colorless
crystals, Table 1 shows the structure and melting point of the
compound obtained.

EXAMPLES 2-46

The compounds set forth in Table 1 were prepared in the
same manner as in Example 1. The structures and melting
points of the compounds are also shown in Table 1. As to the
oily compounds, data on the results of *H-NMR analysis are
shown.

EXAMPLES 47-99

The compounds set forth in Table 2 were prepared in the
same manner as in Example 1. The structures and melting
points of the compounds are also shown in Table 2. As to the
oily compounds, data on the results of *H-NMR analysis are
shown.

EXAMPLE 100

Preparation of 5-(3-hydroxybutyl)-7-(3.4,5-
trimethoxybenzoylamino) pyrazolo[1,5-a)pyrimidine

Step (1)

A toluene solution (2 ml) containing 0.90 g of
3-aminopyrazole and 1.90 g of methyl 2-methyl-B-oxo-1,3-
dioxolane-2-valerate was refluxed with heating at 115° C.
for 1 hour, allowed to cool and then concentrated under
reduced pressure. Diethyl ether was added to the residue.
The crystals precipitated were collected and washed with
dicthyl ether to provide 1.85 g of 7-hydroxy-5-[2-(2-methyl-
1,3-dioxolane-2-yl)ethyl]pyrazolo[ 1,5-a]pyrimidine as col-
arless crystals. '

Step (2)

The crystals thus obtained (2.2 g) were dissolved in 500
ml of acctic acid-water (4:1) and stirred at 50° C. for 3 days.
After completion of the reaction, the reaction mixture was
concentrated under reduced pressure and the remaining
acetic acid-water was azeotropically distilled off with ben-
zene. The residue was recrystallized from ethanol-n-hexane
" to provide 11.0 g of 7-hydroxy-5-(3-oxobutyl)pyrazoto[1,5-
a]pyrimidine as colorless crystals.
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Step (3)

The crystals obtained in step (2) (5.7 g) were dissolved in
120 mil of methanol. Sodium borohydride (0.53 g) was
added under ice-cooling and stirred at 0° C. for 2 hours.
After completion of the reaction, the reaction mixture was
acidified by adding dilute aqueous hydrochloric acid drop-
wise and then extracted with chloroform. The organic layer
was collected, washed with a saturated saline solution, dried
over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was recrystallized from
ethanol-n-hexane to provide 4.16 g of 7-hydroxy-5-(3-
hydroxybutyl) pyrazolo[1,5-alpyrimidine as colorless crys-
tals. ’

Step (4)

The crystals obtained in step (3) (4.16 g) were dissolved

in 40 ml of acetic anhydride and 40 ml of pyridine and
stirred at room temperature for 30 minutes. After completion
of the reaction, the reaction mixture was concentrated under
reduced pressure and the residue was recrystallized from
methanol-diethyl ether to provide 4.2 g of 5-(3-
acetoxybutyl)-7-hydroxypyrazolo[1,5-ajpyrimidine as col-
orless crystals.

Step (5)

Phosphorus oxychloride (6.4 ml) and tricthylamine (3.5
ml) were added to 40 ml of a toluene suspension containing
4.2 g of the crystals obtained in step (4), and the mixture was
refluxed with heating for 6 hours. After completion of the
reaction, the reaction mixture was concentrated under
reduced pressure and the residue was poured into ice water.
The mixture was neutralized with sodium acetate and
extracted with ethyl acetate. The organic layer was collected,
washed with a saturated saline solution, dried over anhy-
drous sodium sulfatc and concentrated under reduced pres-
sure. The residue was purified by silica gel column chro-
matography (cluent: ethyl acetate: n-hexane=4:1) to provide
4.3 g of 5-(3-acetoxybutyl)-7-chloropyrazolo(1,5-a]
pyrimidine as a light yellow oily compound.

Step (6)

The compound prepared in step (5) (4.3 g) and 25%
aqueous ammonia (50 ml) were enclosed in a stainless steel
sealed tube, heated at 105° C. for 14 hours and allowed to
cool. The crystals precipitated were collected by filtration,
washed with water and dried to provide 3.2 g of 7-amino-
5-(3-hydroxybutyl)pyrazolo[ 1,5-a]pyrimidine as light yel-
low crystals.

Step (7) :

Triethylamine (400 pl) and chlorotrimethylsilane (680 pl)
were added to 5 ml of a THF solution containing 500 mg of
the crystals obtained in step (6), and the mixture was stirred
at room temperature for 12 hours. After completion of the
reaction, a saturated aqueous NaHCO, solution was added
and the reaction mixture was extracted with dichlo-
romethane. The organic layer was collected, washed with
water and a saturated saline solution, dried over anhydrous
sodium sulfate and concentrated under reduced pressure.
n-Hexane was added to the residue. The crystals precipitated
were collected by filtration to provide 520 mg of 7-amino-
5-(3-trimethylsilyloxybutyl) pyrazolo[1,5-a]pyrimidine as
colorless crystals.

'H-NMR (8:ppm) [CDC1,)0.12(9H, s), 1.20 (3H, d,

J=5.9), 1.8-1.9 (2H, m), 2.6~2.9 (2H, m), 3.8-3.9 (1H,
m), 5.61 (2H, brs), 5.99 (1H, s), 6.41 (1H, d, }=2.0),
7.99 (14, d, J=2.0)

Step (8)

A dry dichloromethane solution (5 ml) containing 650 mg
of 3,4,5-trimethoxybenzoyl chloride was slowly added drop-
wise to 5 ml of a pyridine solution containing 520 mg of the

13
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crystals obtained in step (7), and stirred at room temperature
for 2 hours. After completion of the reaction, a saturated
aqueous NaHCQ, solution was added and the reaction
mixture was extracted with dichloromethane. The organic
layer was collected and washed with a IN aqueous hydro-
chioric acid until the pH of the water layer became about 1.
The organic layer was allowed to stand for 2 hours, washed
with water and a saturated saline solution, dried over anhy-
drous sodium sulfate and concentrated under reduced pres-
sure. The residue was recrystallized from dichloromethane-
n-hexane to provide 480 mg of the object compound as
colorless crystals. Table 2 shows the stracture and melting
point of the compound obtained.

EXAMPLES 101 and 102

The compounds set forth in Table 2 were prepared in the
same manner as in Example 100. The structures and melting
points of the compounds are also shown in Table 2.

'EXAMPLE 103

Preparation of 5-n-butyl-3-chloro-2-methyl-7-(3.4,5-
trimethoxybenzoylamino) pyrazolo[1,5-a]pyrimidine

5-n-Butyl-2-methyl-7-(3,4,5-trimethoxybenzoyl-amino)
pyrazolo[1,5-a]pyrimidine (the¢ compound of Example 53;
0.78 g) was dissolved in 10 ml of chioroform. After addition
of 0.28 g of NCS, the mixture was refluxed with heating for
1 hour and allowed to cool. After addition of some water, the
reaction mixture was extracted with chloroform. The organic
layer was collected, dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: ethyl
acetate:n-hexane=1:2) and recrystallized from ethanol-n-
hexane to provide 0.61 g of the object compound as color-
less crystals. Table 3 shows the structure and melting point
of the compound obtained.

EXAMPLES 104-106

The compounds set forth in Table 3 were prepared in the
same manner as in Example 103. The structures and melting
points of the compounds are also shown in Table 3.

EXAMPLES 107-128

The compounds set forth in Table 4 were prepared in the
same manner as in Example 1. The structures and melting
points of the compounds are also shown in Table 4.

EXAMPLE 129

Preparation of 5-n-butyl-7-[N-methyl-N-(3,4,5-
trimethoxybenzoyl) amino}pyrazolo[1,5-a]
- pyrimidine

5-n-Butyl-7-chloropyrazolo{1,5-a]pyrimidine (the com-
pound prepared in step (2) of Reference Example 1; 8.60 g),
sodium hydrogen carbonate (3.44 g) and 40% methylamine
(3.18 g) were added to 50 ml of ethanol and heated at 120°
C. for 2 hours. After completion of the reaction, ethanol was

distilled off under reduced pressure. After addition of some
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water, the residue was extracted with ethyl acetate. The
organic layer was collected, dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The resi-
due was purified by silica gel column chromatography
(eluent: ethyl acetate:n-hexane=1:2) to provide 2.33 g of
5-n-butyl-7-methylaminopyrazolo[1,5-a]pyrimidine as crys-
tals.

The object compound was prepared using the crystals thus
obtained and 3,4,5-frimethoxybenzoyl chloride in the same

‘manner as in Example 1. The structure and melting point of

the compound obtained are shown in Table S.

EXAMPLE 130

The compound set forth in Table 5 was prepared in the
same manner as in Example 129. The structure and melting
point of the compound are also shown in Table 5.

EXAMPLE 131

Preparation of 5-n-butyl-7-[N,N-bis 3,4,5-
trimethoxybenzoyl) amino)pyrazolo[1,5-a]
pyrimidine
The compound prepared in Example 1 (1.92 g) and
tricthylamine (1.02 g) were dissolved in 10 ml of chloro-
form. A chloroform solution (10 ml) containing 1.28 g of
3,4,5-trimethoxybenzoyl chloride was added to the solution
at room temperature and the mixture was stirred at room
temperature for 10 hours. After completion of the reaction,
the organic layer was washed with dilute aqueous hydro-
chloric acid, dried over anhydrous sodium sulfate and con-
centrated. The residue was purified by silica gel column
chromatography (cluent: ethyl acctate:n-hexane=1:2) and
recrystallized from ethyl acetate-n-hexane to provide 1.10 g
of the object compound as colorless crystals.

The structure and melting point of the compound obtained
are shown in Table 5.

EXAMPLE 132

Preparation of 5-n-butyl-7-[N,N-bis(2-
chlorobenzoyl) amino]pyrazolo[1,5-a]pyrimidine

" The former fractions obtained by silica gel column chro-
matography in Example 23 were purified by silica gel
column chromatography again (cluent: dichloromethane),
and recrystallized to provide the object compound as col-
orless crystals. Table 5 shows the structure and melting point
of the compound obtained.

EXAMPLES 133-134

The former fractions obtained by silica gel column chro-
matography in Examples 32 and 52 were treated in the same
manner as in Example 132, thus giving the compounds
shown in Table 5. The structures and melting points of the
compounds are also shown in Table 5.

The former fractions obtained by silica gel column chro-

matography in Example 1 were treated likewise, giving thc
same compound as in Example 131.
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TABLE 1
o]
]
NHC—A —R?
Z N N

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, nPe: n-pentyl group, Ph: phenyl group

Example Melting point (°C.)
No. R! R? A (Recrystallization solvent)
1 nBu OMe Single- 127~129
bond (Diethyl ether-n-hexane)
OMe
OMe
2 nBu Ph Single- 83-85
bond (Bthyl acetate-n-bexane)
3  nBu Me Single- 102~104
i bond (n-Hexane)
4 @Bu Me Single- 94-95
O bond (n-Hexane) -
5 uBu Single- 93-84
Mo bond (n-Hexane)
6 nbu Single- " IL-NMR(CDCl;)
bond 097(3H, t, =7.3), 1.37(5H, ),
CMe) 14-15@H, m), 1.7-1.2H, m),
2.86(2H, t, 1=7.8), 6.57(1H, d, J=
2.3), 7.58(1H, d, }=8.7),7.77
(1M, 5), 7.97(1H, d, }=8.7), 8.03
(1M, d, J=2.3), 10.0(1H, brs)
7 nBu MeO . Single- 82-84
z bond (n-Hexane)
8 nBu OMe Single- 49-51
: bond (n-Hexane)
9 nBu Single- 103~109
OMe bond (n-Hexane)
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TABLE 1-continued

0
il
NHC—A—R?
&~ N——N

RY \iNJ\)

~ Me: methyl group, Et: ethyl group, aPr: n-propyl group,
nBu: n-butyl group, nPe: n-pentyl group, Ph: phenyl group

Example Melting point (°C.)
No. R! R? A (Recrystallization solvent)
10 mBu MeO OMe Single- 129132
i f bond n-Hexane)
1u nBu _ OMe Single- 143~144
' bond (Dicthyl ether-n-bexane)
OMe
12 nBu McO Single- 101~103
’ ; ‘bond (Diethyl ether-n-hexane)
MeO
13 nBu OMe Single- 92-94
: bond (Diethyl ether-n-hexane)
: OMe
14 nBu MceO OMe Single- 115~-117
‘bond (Ethyl acctate-n-hexane)
' OMe
15 Et . OMc Single- 141143
s bond (Ethyl acetate-n-hexanc)
OMe
OMe
16 oPr OMe Single- 119-121
S bond (Disthyl ether-n-hexane)
OMe
OMe »
17 OMe Single- 198-201 '
: bond (Bthy] acetate-n-hexans)

OMe

A

OMe
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TABLE 1-continued

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, nPe: n-pentyl group, Ph: phenyl group

Example Melting point (°C.)
No. R! R? A (Recrystallization solvent)
18 nPe OMe Single- 116~118
bond (n-Hexane)
OMe
OMe
19 Ph OMe Single- 185~187
bond (Bthyl acetate-n-hexane)
OMe
OMs
2 nBu OEt Single- 100~102 :
bond (Diethyl ether-n-hexane)
OFEt
OEt
21 nBu Single-~ 87-90
O-nBu bood {o-Hexane)
2 nBu F Single- 95~100
i bond . (n-Hexane)
23 nBu Cl Single- 107~109
i bond (Diethy! ether)
24 oBu ci Single- 81-82
f bond (n-Hexane)
25 nBu Single- 92-94
al bond (Dicthy! ether)

o
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TABLE 1-continued

I
NHC—A —R?

I I N

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, nPe: n-pentyl group, Ph: phenyl group

. Example Melting point (°C.)
No. R! R? A (Recrystallization solvent)
26 oBu cl Single- 9799
bond (n-Hexane)
) Cl
n nBu Br Single- 93-95
) f bond (n-Hexaoe)
28 nBu Single- 97-99
bond (n-Hexane)
Br
29 Bu oN Single- 133-135
i bond (Ethy! acetato-n-hexane)
30  aBu NO; Single- ' 143~145
f bond (Bthyl scetate-n-hexane)
31 Et BC Single- 125-127
z bond (Diethyl ether-n-hexane)
32 nBu BC Single- 84-87
i bond -(n-Hexane)
33 nBu Single- 95-97
CFs bond (n-Hexane)
34 oBu Single- 122-123
_@coom: bond (o-Hexaoe)
35 nBu 139-141
(Ethy] acetate-n-hexane)

>
Q
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TABLE 1-continued

o
il :
NHC—A—F’

S AN

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, nPe: n-pentyl group, Ph: phenyl group

Example Melting point (°C.)
No. R! R? A (Recrystallization solvent)
36 nBu Single- 119-121
v bond (Btly! acetato-n-hexane)
37 nBu Single- 57-60
O il bond (Ethy! acetate-n-hexane)
CH;—P(OEt),
33  oBu N Single- 82-84
_{—) . bond ' (Diethyl ether-n-hexane)
9 nBu Cl Single- 103~105
N bond (Ethy! acetate-n-hexane)
\
40 1nBu N Single- 92-93
bond (Dicthyl ether-n-hexane)
N—a1
41 nBu Ph —CH;— 80-82 :
’ (Diethy! ether-n-hexane)
42 nBu —=CH,~ 73~75
OMe (Diethy! ether-n-hexane)
4 nBu Ph ~CoH,~ TH-NMR(CDCl,)
0.95(3H, t, J=7.3), 1.3-1.5
(2H, m), 1.7-1.8(2H, m), 2.80
(2H, t, J=7.8), 2.88(2H, t, J=
7.5), 3.09(2H, t, J=1.5), 6.53
(1H, d, }=2.2), 7.2-7.3(5H, m),
7.60(1H, 5), 7.95(1H, d, }=2.2),
9.23(1H, brs)
44 nBu PO — —~CH,— 108~109
(n-Hexane)
45 nBu —CH,— 140~142
-0 cl (Ethy] acetate-n-hexane)
nBu OMe =CH=CH-— 134137

(Ethyl acetate-n-hexane)

-

g
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TABLE 2

Il
HN(NH), —C-—A—R?

Z T N N
|
. \NJ\)\R,

Me: methy! group, Et: ethyl group, nPr: n-propyl group,
nBu: n-buty] group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: pbenyl group, Ac: acetyl group
' ) Melting point (°C.)
R? R’ A n  (Recrystallization solvent)

No. R! _

47 nBu H Singlebond 0 H-NMR(CDCL)0.95(3H, t, J=7.4), 1.2-2.1(14H, m),
24-2.6(1H, m), 2.81(2H, t, J=7.8), 6.54(1H, d, J=2.2),
7.6%(1H, 5), 8.00(1H, d, }=2.2), 9.29(1H, brs)

48 nBu H Siglebond 0 141142 (Bthanol-n-hexane)

MeO
4 H Singkbond O 209-211 (Methylene chloride-ethyl acetate)

51

52

53

H Singlebond 0 206~208 (Methylene chloride-ethyl acetate)

H Singlebond O  136~137 (Ethanol-n-hexane)

H Singkbond 0 173~175 (Ethanol-n-hexane)

Me Singkbond 0  127~129 (Ethanol-n-hexape)

H Singlebond 0  104~106 (Ethyl acetate-n-hexane)
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TABLE 2-continued

fl
HN(NH), ~C—A—R?
Z TN N
: |
X
R N J\/l\R’

Me: methy] group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group .
Melting point (°C.)
No. R! R? R’ A n  (Recrystallization solvent)

$5 Et—0—CH,—

g
<)

H Singlebond 0  138~140 (Bthyl acetate-n-hexane)

v

56 Me MeO H Singlebond 0  163~165 (Chloroform-ethyl acetate)
Q
MeO
57 Me MeO H Singlebond 0 166~168 (Ethyl acetate-n-hexane)
Q :
McO
58 MeQ H Singlebond 0  193~195 (Methylene chloride-
dicthyl ether)
Me
MeO
MeO
9 Me MeO H Singlebond 0 174~176 (Methylene chloride-
diethy] ether)
Me MeO
MeO
60 Me MeO H Singlebond 0  203~20S (Methylene chloride-
diethy] ether)
McO
Me

61

g

-

H Singkbond 0 175~177 (Methylene chloride-
ether acetate)
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TABLE 2-continued

]
HN(NH),—C—A—R?
& TN N
I
S
R N J\/k R3

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group

Melting point (°C.)

No. R? R? R® A n  (Recrystallization solvent)
62 MeO MeO H Singlebond 0  192~194 (Methylene chloride-
diethyl ether)
- MeO
MeO -
63 McO H Singlbond 0 . 181~183 (Methylene chloride-
v diethyl ether)
- MeO
MeO
64 M:O McO H Singlebond 0  224~226 (Methylens chioride-
dicthy! ether)
MeO
MeO MeO
65 MeO McO H Singlebond 0 214~216 (Methylene chioride-
diethyl ether)
MeO MeO ~
MeO . MeO
66 Cl McO H Singkbond 0  190-192 (Methylene chioride-
© dicthyl ether) )
McO
MeO
67 Cl MeO H Smgkbond 0 222~224 (Chloroform-ethyl acetate)
MeO
68 M:0 H Singlebond 0  193-195 (Chloroform-cthyl acetats)
cl _ '
MeO

3
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TABLE 2-continued

|
HN(NH),—C—A—R?
Z T N——N

RY S N )\)\P

Me: methyl group, Et: cthyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: p-pentyl group,
Ph: phenyl group, Ac: acetyl group
Melting point (°C.)
R? R® A n  (Recrystallization solvent)

Rl
& MeO H Siglebond 0  189~191 (Methylene chloride-
diethy] ether) _
0]
MeO
MeO :
M:O

70 H Singlebond 0 174~176 (Methylene chloride-
I I cthyl acetate)
(o]

§

H Singkbond 0  191~193 (Methylene chioride-

MeO R
7 MeO
I diethyl ether)
S
. MeO

H Singlcbond 0  198~200 (Methylene chloride-

T2 MeO
|| Il ethyl acetate)
§ MeO —< >—
MeO
MeO

UL
s

H Singlebond 0. 157~159 (Ethyl acctate)

3

74 oBu H Singlkbond 0 159~161 (Ethanol-n-hexane)

75 oBu H Singlebond 0 79~81 (Diethyl ether-n-hexane)
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TABLE 2-continued

]
HN(NH),—C—A—R?
Z "N N
. |
Y N )\)\lﬂ

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group

H Singlebond 0  154~155 (Ethanol-n-hexane)

Melting point °C.)
No. R! R? R A n  (Recrystallization solvent)
76 1Bu MeO H Singlebond O 98~100 (n-Hoxune)
.0BuO
McO
.77 1Bu MeO H Singlebonrd 0  82~85 (Ethanol-n-hexane)
PhCH,0 ~
MeO
78 nBu McO H Singlebond 0 158~160 (Ethy! acetate-n-hexane)
AcO
McO
79 uBu MO H Singkbond 0 182~184 (Ethyl acetats-n-hexanc)
MO
80 nBu cl H Singkbond 0 132~135 (Ethyl acetate-n-hexanc)
cni '
81 nBu MeO (] H Simgkbond 0  111-113 (Diethy) ether-n-hexane)
MeQ
82 Me CR
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TABLE 2-continued
Il
HN(NH),—C—A—R2
Z " N——N
|
R! x N )\/kkl‘
Me: methyl group, Et: cthyl group, nPr: n-propyl group,
nBu: n-buty! group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group
Melting point (°C.)
No. R! R? R® A n  (Recrystallization solvent)
83 oPr CF; H Singlebond 0 139~141 (Disthyl ether-n-hexane)
84 D_ CF; H Singlebond 0  102~104 (n-Hexane)
85 nPe CR: H Singlebond 0 $3-95 (n-Hexane)
86 Ph CF; H Singlebond 0  143~145 (Diethyl ether-n-hexanc)
87 nBu FC H Singlebond 0 46~48 (Bthyl acetate-n-hexane)
88 nBu CF; H Singlbond 0 108~110 (n-Hexane)
BC
89 nBu RC H Singlebond 0 92.5-94.5 (n-Hexane)
FC
90 nBu NH; H Singlebond 0 106~108 (n-Hexane)
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TABLE 2-continued

1l
HNQNH),—C—A—R?
Z# T N N
|
S
R N &)\ RS

Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group

H Singlebond 1 263 (Decomposition) (Ethanol-n-hexane)

Melting point (°C.)
No. R! Rr2 R® A n  (Recrystallization solvent)
91 nBu H Singlebond 0  123~125 (Ethanol-n-hexane)
NC
92 nBu H Singlebond 0  123~125 (Diethy] ether-n-hexane)
93 uBu H Singkbond O 135-140 (Ethanol-n-hexane)
54 nBu MeO H CH, 0 121~123 (ethyl acetate-n-hexane)
MeO
95 nBu H —CH=CH-0 194-196 (Bthanol-n-hexane)
Ph .
96 uBu MeO H ° Singlebond - 1 222 (Decomposition) (Ethanol-n-hexane)
MeO -
97 Ph MeO H Singlebond 1 250 (Decomposition) (Methanol-n-hexane)
MeO
98 nBu CFs H Singlebond 1 247 (Decomposition) (Ethanol-n-hexene)
9% Ph CF3
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TABLE 2-continued
L
HN(NH), —C—A—R?
- N ———— N .
oo
R x N /'\/'\Rg
Me: methyl group, Et: ethyl group, nPr: n-propyl group,
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group,
Ph: phenyl group, Ac: acetyl group
Melting point (°C.)
No. R R? R A n  (Recrystallization solvent)
100 C}{g—(i:H—Cz}h— MeO H  Singlebond 0 128~130 (Methylene chloride-n-hexane)
OH ‘
MeO
MeO
101 cm—o':u—c,m— MeO H Singlebond 0 153~155 (Bthanol-n-hexane)
OH
HO
MeO
102 CI{;-—('IH—C;}L— MeO H Singlebond 0 127~129 (Ethyl acetate-n-hexane)
OH
PhCH;0
MeO
TABLE 3
.|
HN(NH,—C—A—R2
& T N N
|
RY X N )\'/‘\RJ
R¢
Me: methy group, nBu: n-butyl group
Ex. . Melting point (°C.)
No. R* R? R* R* A n (Recrystallization solvent)
103 nBu MeO Me Cl Single- 0 106~108
bond (Ethanol-n-hexane)
MeO
MeO
104 uBu MeO H Cl Single- 0 142-143
bond (Ethanol-n-hexane)
MeQ
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TABLE 3-continued

o
]
HN(NH,—C—A—R?

Z " N N
|
R X N /‘Y\m
. . Me: methy group, nBu: n-butyl group )
Ex. Melting point (°C.}
No. R R? R* R* A n (Recrystallization solvent)
105 nBu MeO H Br Single- 0 146~148
- bond (Ethanol-n-hexanc)
MeO
MO
106 nBu FRC H Cl Single- 0 133~135
bond (Diethy] ether-n-hexanc)
TABLE 4
HN(NH),~Q—A—R?
RS ‘
: Z " N N
~ 1
R N )\(l\k,
R*
Me: methyl group, Et: ethyl group, nBu: n-butyl group, Ph: phenyl group
: Melting point (°C.)
Ex. (reclystallization -
No. R! R® R? ) R® R* Q A* n solvent
107 H H MeO H H I(l) SB 0 185~187 (Methylene chloride-n-hexane)
o .
MeO
, MeO
108 nBu H MO Me o] I(l) SB 0 138~140 (Ethyl acetate-n-hexane)
1] .
—-COFt Cc
MeO
MeO
109 nBu H MeO nBu H ﬁt SB 0 9597 (Ethyl acctatc-n-hexanc)
(o]
MeO
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TABLE 4-continued

HN(NH)y—Q—A—R?
Z " N——N

|
x
R! N /‘\/'\Rs

R¢

RS

Me: methyl group, Et: ethyl group, nBu: n-butyl group, Ph: pheny] group

Melting point (°C.)
Ex. (reclystallization
No. R R R? R R Q A* 1n solvent
110 mBu H MeO nBu Me ﬁ SB 0 9698 (Ethyl acetate-n-hexanc)
I .
MeO '
MeO
111 @Bu H McO Ph H Icl) SB 0 190~192 (Methykne chloride.diethy] ether)
MeO ’
112 nBu H MeO Ph  PhCH,~ I(l) SB 0 149~151 (Bthyl scctate-n-hexanc)
c
McO
MeO
113 Bu H MeO Ph  PhS fl) SB 0 111~113 (Ethy! acetatc-n-hexanc)
c
MO
MeO
114 nBu H M:O H nBu ch> SB 0 81-83 (n-Hexane)
I
MeO
MeO
115 nBu H MeO H FPh ¢ SB 0 139-141 (Ethyl acetate-n-hexane)
c
M2O —
MeO
116 nBu Me MeO H H SB 0 145-147 (Mothylene chloride-n-hexane)

g
oy
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TABLE 4-continued
HN(NH),—Q—A—R?
RS '
Z "N N
l N
DNy J\/Kw
R¢
Me: methy! group, Et: ethyl group, nBu: n-butyl group, Ph: phenyl group
Melting point (°C.)
Ex. ) (reclystallization
No. R! R’ R? R3 R* A* solvent
17 —CH,CH,CH,CH,— MeO H H fl) SB 102~104 (Methylene chloride-n-hexane)
c
MeO
MeO
118 Ma—ﬁ—CHzCHz— H MeO H H ﬁ) SB 115~117 (Methylene chloride-n-hexane)
[o] C
. MeO !
MeO
119 Bt=S~CH,— H MeO H H ﬁ SB 80~82 (Ethyl acetate-n-hexane)
C
McO
. MeO
120 MeS—CH,CH,— . H MeO H H 0 sB "113~115 (Methylene chloride-dicthyl ether)
) MeO
121 H MeO ' H H o) SB 179~181 (Methylepe chloride-diethyl ether)
Phs A
MeO
MeO
122 nBu H Br . H H fl) SB 98~100 (Diethyl ether)
@ C
123 Bu H H H Icl) SB 73~75 (n-Hexane)
OCF; C
124 nBu H SB 129~131 (o-Hexane)
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TABLE 4-continued
HN(NH),—Q—A—R2
RS
Z T N N
I
X
RY N )\H\R,
R4
Me: methyl group, Et: ethyl group, nBu: n-butyl group, Ph: phenyl group :
Melting point (°C.)
Ex. (reclystallization
No. R! RS R? R® R* Q A* 1 solvent
125 nBu H U  H H h) SB 0 91-93 (Diethyl cther-n-hexane)
C
o
126 nBu H U H H ﬁ SB 0 91-93 (n-Hexane)
C
s
127 nBu H Ph H H S0, SB 0 >300° C. (Bthyl acetate-n-hexane)
128 nBu H cl H H SO, SB 0 >300° C. (Bthyl acetate-n-hexane)
Cl
*In columnn A. “SB” means “Singk bond”.,
TABLE 5
R_ N
“Ne—C—a—g?
RS
f\ N N
|
N
R N )\)\RJ
R¢
Me: methyl group, nBu: n-butyl group
Melting point (°C.)
Ex. (Reclystallization
No. R R*® R? R® R* RS A* solvent)
129 nBu H MO H H Me ' SB 9395
(Ethyl acctate-
n-hexane)
MeO
MeO
130 nBu H MeO H H PhCH,— SB IH-NMR(CDCh)
0.76(3H, t, J=1.2),
0.9-1.12H, m), 13-
MeO 1.4(2H, m), 2.51(2H,
t, J=7.4), 3.47(6H,
s), 3.74(3H, 5),
5.33(2H, brs), 5.83
M0 (1H, 6), 6.60(2H, s),
6.68(1H, d, J=2.0),
7.1-7.3(5H, m),

8.24(1H, d, 1=2.0)
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TABLE 5-continued
\N—C—A-—R’v
N ——e— N
Mo: methyl group, nBu: n-buty! group
Melting point (°C.)
Ex. (Reclystallization
No. R! R® R R® R* R® A* solvent)
131 nBu H MeO H H ) OMe SB 127~129
' o (Ethyl acctate-
i n-hexane)
MeO -~C OMe
‘MeO OMe
132 nBu H Cl H H o SB 119~121
l (Dicthyl ether-
-C n-hexane)
’ Cl
133 M¢ H McO H H OMe SB 180~182
: o (Methylene chloride-
“ n-hexane)
MeO -C OMe )
MeO ' OMe
134 nBu H CF; H H [o] SB 111-113
Il . (Diethyl ether-
—C n-hexane)
CF;
*In column A, “SB” means “Single bond”.

Given below are Pharmacological Test Examples for the
compounds of the invention and Formulation Examples for

pharmaceutical compositions oontamng the compounds of
the invention.

Pharmacological Test;Example 1

Six-week-old male Wistar rats were used as subjects (each
group: 7 rats). The pain threshold of each rat’s left hind paw
was measured using Analgesy-Meter (Unicom) based on the
method of Randall-Selitto [Randall, L. O. and Selitto, I. J.,

" Arch. Int. Pharmacodyn., 111, 409 (1957)]. The value thus
obtained was termed “pre-value”.

45

55

After one hour from the measurement, 0.1 ml of a 20% -

yecast saspension was subcutaneously injected to the left
hind paw of each rat. Immediately after the injection, a 5%
gum arabic suspension -containing the compound of the
invention was orally given to the rats of test group in an
amount of 10 ml/kg, whereas a 5% gum arabic suspension
(free of the compound of the invention) was given to the rats
of control group likewise.

The pain threshold of each rat’s left hind paw was
measured in the same manner as mentioned above every one
hour after the yeast injection. The value thus obtained was
termed “post-value”.

The recovery rate of the pain threshold was calculated
from these values (post-values) and the pre-values of the rats
in each group, by means of the following formula.

Recovery rate of pain threshold (%) =
(Test group average post-value) —
‘Control Q -valuo) % 100
(Controi group average pre- - .
(Control group average post-value)
Table 6 shows the results (the highést recovery rates).
TABLE 6
’ Recovery rate Dosage Time to measure
Ex. No. (%) (mglkg) (bours later)
1 415 3 3
7 4.1 3 4
14 51.6 3 4
19 539 3 3
21 ’ 540 3 4
23 45,1 3 1
3 3

32 43.0

a2
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Table 7 shows the results (the highest recovery rates).
TABLE 6-continued
TABLE 7
Recovery rate Dosage Time to
Ex. No. (%) (mg'kg) (bours later) 5 Recovery
T % 227 1 3 Recovery ratc Time to Ex. rate  Time to
8 522 1 3 Ex. No (%) measure No. (%) measure
52 79.6 3 3 1 723 60 min, later 23 529 30 min. later
54 557 1 4 2 402 60 min. later 24 413 60 min. later
53 737 3 3 3 333  30min later 25 460 15 min. later
® 387 1 3 10 5 519  30min. later 26 558 60 min. later
70 368 - 1 3 7 . 523 6 min later 29 562 30 min. later
74 439 1 2 8 839  6Omin. later 32 866 60 min. later
76 57.6 1 2 9 562  60min later 33 901 30 min. later
n 416 1 3 1 488  60min. later 34 58.2 60 min. later
K 321 1 3 12 588  6Omin later 35 1025 60 min. later
88 764 3 4 15 13 327  15min later 38 67.2 15 min. later
92 39.7 1 3 14 6.5 15 min. later 41 674 30 min, later
93 326 1 4 16 351  30min later 42 518 66 min. later
94 313 1 3 17 959 6O min. later 44 441 30 min. later
96 350 1 2 19 917  60min. later 45 S48 15 min. later
97 SL3 1 4 20 338  30min later 46 1090 30 min. later
104 785 3 3 0 2t 813 60 min. later 48 804 60 min later
1 620 3 4 22 544  60min. later 50 530 30 min. kater
115 610 3 4 52 651  30min. later 113 444 15 min, later
120 638 3 4 53 587 30 min. later 115 556 30 min. Jater
121 462 3 3 65 320 3 min later 117 372 30 min. later
127 364 1 3 80 304  15min. later 118 335 30 min. later
134 1154 3 3 25 81 312  15min. later 119 38.1 15 min. later
88 595  60min. later 120 714 60 min. later
89 333 15min. later 121 - 733 60 min. later
% 531 30 min. later 122 306 60 min, later
91 531 30 min. later 123 325 30 min, later
95 384  15min. later 124 538 15 min. later
PHARMACOLOGICAL TEST EXAMPLE 2 96 1020 60 min. later 125 337 30 min. later
30 103 350 30 min. later 129 397 60 min. later
104 635  60min. later 133 364 60 min. later
1 - 62.1  30min. later 134 100.7 60 min. later
Using 6-week-old male Wistar rats (each group: 7 rats), 112 379 15 min. later
the pain threshold of cach rat’s left hind paw was measured o dosage = 10 mg'ta
using Analgesy-Meter (Unicom) based on the method of 55 ge=
Randall-Sclitto [Randall, L. O. and Selitto, J. J., Arch._Int. As shown in Tables 6 and 7, the compounds of the
Phammacodyn., 111, 409 (1957)). The value thus obtained invention produce excellent analgesic effects.
was termed “pre-value”,
FORMULATION EXAMPLE 1
After one hour from the measurement, a 5% gum arabic 40 Manufacture of Tablets
suspension containing the compound of the invention was Using the compound of the invention obtained in
arally given to the rats of test group in an amount of 10 pyarie 1 a5 an active ingrodient, tablets (2000 tables) each
ml/kg so that the dosage of the compound of the invention containing 300 mg of the active ingredient were manufac-
was 1 mg/kg, whercas a 5% gum arabic suspension (free of . 1 0q according to the following formula:
the compound of the invention) was given to the rats of
ocontrol group likewise. One hour later, a physiological saline
solution containing substance P (25 ng/0.1 ml) was subcu- Compound of Example 1 600 g
taneously injected to the left hind paw of each rat. Lactose (product of Japanese pharmacopoeia: JP) 61g
Com starch (JP) 33g
50 Cakium carboxymethyl cellulose (JP) g
Methyl cellulose 12
The pain threshold of each rat’s left hind paw was Magnesium m"g:sz) 3§
measured in the same manner as above at a certain time after
the injection of substance P. The value thus obtained was )
termed “post-value”. More specifically, the compound of Example 1, lactose,
55 corn starch and calcium carboxymethyl cellulose according
’ : to the above formula were fully blended and granulated
The recovery rate of the pain threshold was calculated ~ Using an aqueous solution of methyl cellulose. The granu-
from these values (post-values) and the pre-values of therats ~ ated mixture was passed through a 24-mesh sieve and the
in each group, by means of the following formula. granules under the sieve were mixed with magnesium stear-
60 ate and compression-molded into tablets to provide the
Recovery rate of pain threshold (%) = object tablets. ‘
(Test group average post-value) — FORMULATION EXAMPLE 2
sConnol group average post-vatue) % 100
trol group average pre-valuc) — Manufacture of Capsules
(Control group average post-value) 65

Using the compound of the invention obtained in
Example 32 as an active ingredient, hard gelatin capsules

\0\3
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61
(2000 units) each containing 200 mg of the active ingredient
were manufactured according to the following formula;

Compound of Example 32 40 g
Crystalline cellulose (JP) g
Corn starch (JP) : . - 34g
Talc (JP) 4g
Magnesium stearate (JP) 2g

More specifically, the ingredients according to the above
formula were finely pulverized and blended to give a homo-
geneous composition. This composition was filled into
proper-sized gelatin capsule shells for oral administration to
provide the object capsules.

INDUSTRIAL APPLICABILITY

The pyrazolo[1,5-alpyrimidine derivatives according to
the present invention have potent analgesic effects and are
useful as analgesics.
- What is claimed is;
1. A pyrazolo[1,5-a]pyrimidine derivative of the follow-
ing formula (1):

R¢
N (NH)—Q—A—R?
Rsfk o
I
R N N )\/kk’
RS

wherein R' is hydrogen, lower alkyl which may have
thienyl, lower alkoxy, lower alkylthio, oxo or hydroxyl as a
substituent, cycloalkyl, thienyl, furyl, lower alkenyl, or R!
phenyl, said R! phenyl having 1 to 3 substituents selected
from the group consisting of lower alkyl, lower alkoxy,
phenylthio and halogen; R? is naphthyl, cycloalkyl, furyl,

10

15

M g

35

thienyl, pyridyl, halogen-substituted pyridyl, phenoxy, °

halogen-substituted phenoxy, or phenyl which may have 1 to
3 substituents selected from the group consisting of lower
alkyl, lower alkoxy, halogen, nitro, halogen-substituted
lower alkyl, halogen-substituted lower alkoxy, lower
alkoxycarbonyl, hydroxyl, phenyl(lower)alkoxy, amino,
cyano, lower alkanoyloxy, ghenyl and di(lower)
alkoxyphosphoryl(lower)alkyl; R> is hydrogen, phenyl or
lower alkyl; R* is hydrogen, lower alkyl, lower
alkoxycarbonyl, phenyl(fower)alkyl, phenyl, phenylthio-
“substituted phenyl, or halogen; R® is hydrogen or lower
alkyl; R® is hydrogen, lower alkyl, phenyl(lower)alkyl, or an

R® benzoyl, said R® benzoyl having 1 to 3 substituents -

selected from the group consisting of lower alkoxsy, halogen-
substituted lower alkyl and halogen; R! and R®> may con-

45

50

62
jointly form lower alkylene; Q is carbonyl or sulfonyl; A is
a single bond, lower alkylene or lower alkenylene; and n is
Oorl.

2. A pyrazolo[1,5-a]pyrimidine derivative according to
claim 1 which is selected from the group consisting of
compounds of formula (1) wherein Q is carbonyl and n is 0,
compounds wherein Q is carbonyl, n is 1, R! is lower alkyl
or phenyl, R? is phenyl having 1 to 3 substituents selected
from the group consisting of lower alkoxy and halogen-
substituted lower alkyl, R?, R*, R® and R® are each
hydrogen, and A is a single bond; and compounds wherein
Q is sulfonyl, n is 0, R* is lower alkyl, R? is phenyl which
may have 1 to 3 halogens, R?, R*, R® and R® are each
hydrogen, and A is a single bond.

3. A pyrazolo[1,5-a]pyrimidine derivative according to
claim 2 wherein R! is optionally lower alkylthio-substituted
lower alkyl or optionally phenylthio-substituted phenyl, R?
is phenyl having 1 to 3 substituents selected from the group
consisting of lower alkoxy, halogen and halogen-substituted
lower alkyl, Rs hydrogen or phenyl, R* is hydrogen,
halogen or phenyl; R® is hydrogen; R® is hydrogen or
benzoyl having halogen-substituted lower alkyl as a
substituent, Q is carbonyl and A is a single bond.

4. A pyrazolo[1,5-alpyrimidine derivative according to
claim 3 wherein R?, R* and R® are each hydrogen, nis 0, R!
is n-butyl and R? is phenyl having either 2 to 3 lower alkoxy
groups or 1 to 2 halogen-substituted lower alkyl groups, or
R* is phenyl and R? is phenyl having 3 lower alkoxy groups.

S. A pyrazolo[1,5-a]pyrimidine derivative according to
claim 4 wherein R? is 2,4-dimethoxyphenyl, 3,4,5-
trimethoxyphenyl, 2-trifluoromethylphenyl or 2,5-bis
(triflucromethyl)phenyl.

6. A pyrazolo[1,5-alpyrimidine derivative according to
claim § which is selected from 5-n-butyl-7-(3,4,5-
trimethoxybenzoylamino)pyrazolo[ 1,5-a]pyrimidine and
5-n-butyl-7-(2-trifluoromethylbenzoyl-amino) pyrazolo[l,
5-a}pyrimidine.

7. A pyrazolo[1,5-alpyrimidine derivative according to
claim 6 which is 5-n-butyl-7-(3,4,5-
trimethoxybenzoylamino)pyrazolo[1,5-a]pyrimidine.

8. An analgesic composition which comprises an effective
amount of a pyrazolo[1,5-a]pyrimidine derivative defined in
one of claims, 2-7 and 1 and a pharmaceutically acceptable
carrier.

9. An analgesic composition which comprises an effective
amount of 5-n-butyl-7-(3,4,5-trimethoxybenzoylamino)-
pyrazolo[1,5-a]pyrimidine as an active ingredient and a
pharmaceutically acceptable carrier.

10. A method for relicving pain, which comprises admin- .

istering to a patient an effective amount of the pyrazolo[1,
S-a]pyrimidine derivative defined in claim 1.

* k ok k%
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67 ABSTRACT

Disclosed are compounds of the formula:

RS
I

6
R N\

B
|

\N/
PN

x =
N

A R?
J
X N/h\
R3
Rl
R‘

where R, R?, R3, R* R® R, and X are defined herein.
These compounds are selective modulators of NPY1 recep-
tors. These compounds are useful in the treatment of a
number of CNS disorders, metabolic disorders, and periph-
eral disorders, particularly eating disorders and hyperten-
sion. Methods of treatment of such disorders and well as
packaged pharmaccutical compositions are also provided.

Compounds of the invention are also useful as probes for the
localization of NPY1 receptors and as standards in assays
for NPY1 receptor binding. Methods of using the com-
pounds in receptor localization studies are given.

31 Claims, No Drawings
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1

AMINO SUBSTITUTED PYRAZOLO[1,5,-A}-1,
S-PYRIMIDINES AND PYRAZOLO[1,5-A]-1,3,
5-TRIAZINES

RELATED APPLICATION

This application claims priority from provisional appli-
cation 60/156868 filed on Sep. 30, 1999, which is incorpo-
rated herein by reference.

FIELD OF THE INVENTION

This invention relates to certain amino substituted
pyrazolo[1,5,-a]-1,5-pyrimidines and pyrazolo[1,5-a]-1,3,5-
triazines, preferably those which selectively and/or potently
bind mammalian neuropeptide Y (NPY) receptors. This
invention also relates to pharmaceutical compositions com-
prising such compounds. It further relates to the use of such
compounds in treating physiological disorders associated
with an excess of neuropeptide Y, especially feeding
disorders, some psychiatric disorders, and certain cardio-
vascular diseases.

BACKGROUND OF THE INVENTION

Neuropeptide Y (NPY) is a 36 amino acid peptide first
isolated in 1982 and subsequently found to be largely
conserved across species. It belongs to a large family of
peptides that includes, among others, peptide YY (PYY) and
pancreatic peptide (PP). NPY is believed to be the most
abundant peptide in the mammalian brain. It is also found in
sympathetic neurons, and NPY-centaining fibers have been
found in peripheral tissues, such as around the arteries in the
heart, the respiratory tract, the gastrointestinal tract, and the
genitourinary tract. Central injection of NPY elicits a mul-
titude of physiological responses, such as stimulation of
feeding, increase in fat storage, elevation of blood sugar and
insulin, anxiolytic behaviors, reduction in locomotor
activity, hormone release, increase in blood pressure, reduc-
tion in body temperature, and catalepsy. In the cardiovas-
cular system, NPY is believed to be involved in the regu-
lation of coronary tone, while in the gastrointestinal tract,
PYY is reported to cause inhibition of gastric acid secretion,
pancreatic exocrine secretion, and gastroinestinal motility.
These effects appear to be selectively mediated by various
NPY receptors which currently include the Y,Y,Y,Y,
Ys, and Y, subtypes, in addition to the hypothctical Y,-like
subtype. Selective peptidic agonists and antagonists have
been identified for most of the subtypes, but few selective
non-peptidic antagonists have been reported. The Y, and Y
receptor subtypes appear to be involved in appetite
regulation, but their relative contribution to the modulation
of food intake and energy expenditure remains unclear. The
discovery of non-peptidic antagonists of the Y, and/or Y,
receptor provides novel therapeutic agents, that are less
prone to the shortcomings of the peptide antagonists,
namely, for example, poor metabolic stability, low oral
bioavailability, and poor brain permeability, for the treat-
ment of obesity and cardiovascular diseases. Recently, a few
of such agents have been reported, some of which having
demonstrated pharmacological efficacy in pre-clinical ani-
mal models. The present invention provides a novel class of
potent non-peptidic antagonists of the NPY receptors, in
particular, the Y, receptor.

Insofar as is known, aminoalkyl substituted pyrazolo[1,
5,-a]-1,5-pyrimidines and pyrazolo[1,5-a]-1,3,5-triazines
have not been previously reported as NPY receptor antago-
nists useful in the treatment of feeding and cardiovascular
disorders. However, this general class of compounds has
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been described for other uscs by virtue of different mecha-
nisms of action, e.g., as antagonists of the corticotropin
releasing factor (CRF,). For example International Patent
Publication WO 98/03510 describes certain pyraazolotriaz-
ines and pyrazolopyrimidines as being of use as corticotro-
pin releasing factors.

SUMMARY OF THE INVENTION

Compounds that interact with the Y, receptor and inhibit
the activity of neuropeptide Y at those receptors are useful
in trcating physiological disorders associated with an cxcess
of neuropeptide Y, including eating disorders, such as, for
example, obesity and bulimia, and certain cardiovascular
diseases, for example, hypertension.

This invention relates to a method of treating a physi-
ological disorder associated with an excess of neuropeptide
Y, which method comprises administering to a mammal in
need of said treatment an effective amount of an amino
substituted pyrazolo[1,5,-a]-1,5-pyrimidine or a pyrazolo[1,
5-a)-1,3,5-triazine of the formula I:

Formula I

or a pharmaceutically acceptable salt or prodrug thereof,
wherein the compound exhibits a K; of S micromolar or less
in an assay of NPY receptor binding, and

X is N or CR';

R? is selected from H, C,~Cq alkyl, C;~C,, cycloalkyl,
(C5—C,o cycloalkyl) C,~C4 alkyl, C,—Cq alkenyl,
C,—C; alkynyl, cyano, halo, C,~C, haloalkyl, OR’,
C,-C¢ alkyl-OR?, C,~C, cyanoalkyl, NR®R®, and
C,-C alkyl-NR®R®;

R? is
H,

C,-Cs alkyl which optionally forms a C;—~C,4 aminocar-
bocycle or a C,~C; aminoheterocycle with A or B,
each of which is optionally substituted with R?,

C5-C,, cycloalkyl, or

(C5-C,, cycloalkyl) C,~Cg alkyl; or

R? and R® jointly form with the 2 nitrogen atoms to which
they arc bound a C,—Cs aminoheterocycle optionally
substituted with R”;

Ais (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substituted at each carbon atom with C,~Cg alkyl,
C3-C,, cycloalkyl, (C5—C,, cycloalkyl) C,~C; alkyl,
C,~C; alkenyl, C,-C; alkynyl, cyano, halogen, C,—C,
haloalkyl, OR”, C,C;4 alkyl-OR?; C,—Cq cyanoalkyl,
NR®R®, or C,—C; alkyl-NR®R®, or
A and B jointly form a C;—Cg4 carbocycle, which is

optionally substituted at each carbon atom with R?,
or

A and R? jointly form a C,;—C4 aminocarbocycle ,
which is optionally substituted at each carbon atom
with R7;

o
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B is (CHy), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,—Cg4 alkyl,
C3-Cyq cycloalkyl, (C;—C,, cycloalkyl) C,—C, alkyl,
C~C; alkenyl, C,—C, alkynyl, cyano, halogen, C,—C,
haloalkyl, OR?, C,~Cj, alkyl-OR”; C,~C, cyanoalkyl,
NR®R®, or C,~C, alkyl-NR®R®, or

B and R? jointly form a C,—C, aminocarbocycle , which
is optionally substituted at each carbon atom with R7,
or

B and R® jointly form a C,~C4 aminocarbocycle, which is
optionally substituted at each carbon atom with R7;

R? is selected from H, C,—C, alkyl, C,—C,, cycloalkyl,
(C3-Cyo cycloalkyl) C,-C; alkyl, C,—C, alkenyl,
C,—Cs alkynyl, cyano, halo, C,~C, haloalkyl, OR’,
C,—C; alkyl-OR’, C,~C, cyanoalkyl, NR®R®, and
C,-Cg alkyl-NR®R?;

R* is sclected from aryl or heteroaryl, each optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from C,—Cj alkyl, C5~C,
cycloalkyl, C;-C,, cycloalkenyl, (C3~C,, cycloalkyl)
C,~Cs alkyl, C,~C;-alkenyl, C,~Cgq-alkynyl, halogen,
C,—Cs haloalkyl, triffuromethylsulfonyl, OR?, C,—Cj
alkyl-OR”, NR®R®, C,~C, alkyl-NR®R®°, CONR®R®,
C,~Cs_alkyl-CONR®R®, COOR’, C,-C, alkyl-
COOR’, CN, C,C; alkyl-CN, SO,NR®R?, SO,R’, ary],
heteroaryl, heterocycloalkyl, and 3-, 4-, or 5-(2-oxy-1,
3-oxazolidinyl), with the proviso that at least one of the
positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted;

R® and R® are independently selected from H, C,~C,
alkyl, C3-C,, cycloalkyl, (C5~C,, cycloalkyl) C,~C;
alkyl, C,—C, alkenyl, and C,~C, alkynyl;

R” is H, C;—C, alkyl, C;-C,, cycloalkyl, C,~C,,
cycloalkenyl, (C5~C;, cycloalkyl) C,~C alkyl, C,-C,
haloalkyl, or heterocycloalkyl, C,~Cy alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,-C, alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,~Cj arylalkyl or
C,~Cs heteroarylalkyl each of which is optionally
substituted with 1 to 5 substituents independently
sclected at each occurrence from halogen, C,—C,
haloalkyl, OR*>, NR°R®, C,~C, alkyl-OR*}, C,-C,
alkyl-NR®R®, CONR®R®, COOR®3, CN, SO,NR®R®,
SO,R*3, with the proviso that for SO,R’, R7 cannot be
H;

R® and R® are independently selected at each occurrence
from H, C,-C4 alkyl, C,—C,; cycloalkyl, C,~Cj
alkenyl, C;-C,, cycloalkenyl, C,-C, alkynyl,
heterocycloalkyl, C,—C, alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C, arylalkyl or C,-Cq
heteroarylalkyl, or R® and R®, taken together, can form
a C3-C4 aminocarbocycle or a C,—C,5 aminohetero-
cycle each optionally substituted at each occurrence
with C,-C4 alkyl, C;-C,, cycloalkyl, C;5-Cyp
cycloalkenyl, (C5-C,, cycloalkyl) C,-C, alkyl, C,—C,
haloalkyl, or heterocycloalkyl, C,~C, alkylsulfonyi,
arylsulfonyl, heteroarylsulfonyl, C,~C, alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,~Cg arylalkyl or
C,—C;s heteroarylalkyl;

R' is selected from H, C,—C alkyl, C,—C,, cycloalkyl,
(C5—C,yo cycloalkyl) C,—Cy alkyl;

R*? is selected from H, aryl, heteroaryl, C,~C, alkyl,
C4-C,p cycloalkyl, (C;-C,, cycloalkyl) C,—C, alkyl,
optionally substituted with OR?, NR®R®, C,—C,
aminocarbocycle, or C,~Cy aminoheterocycle;

R is independently selected at each occurrence from H,
C,~Cs alkyl, C3-C,4 cycloalkyl, (C;—Cy, cycloalkyl)
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4
C,~Cs alkyl, C,—C4 alkenyl, C,—C; alkynyl, C,~C,
haloalkyl, with the proviso that when R is SO,R?, R**
cannot be H; and

R™ is H, C;-C4 alkyl, C;~Cyq cycloalkyl, (C3~Cyo

cycloalkyl) C,-C; alkyl, C,—C, alkenyl, C,-C,
alkynyl, halo, or CN.

Preferred compounds of Formula I exhibit 2 20-fold or
more greater affinity for the NPY, receptor than for the
CRF, receptor. Preferred compounds of Formula I also do
not exhibit high affinity for the CRF, receptor.

This invention also encompasses, in additional
embodiments, the novel compounds of formula I, and the
salts and solvates thereof, as well as pharmaceutical formu-
lations comprising a compound of formula I, or a pharma-
ceutically acceptable salt or solvate thereof in combination
with one or more pharmaceutically acceptable carriers,
excipients, or diluents thereof.

This invention also encompasses methods to treat physi-
ological disorders associated with an excess of neuropeptide
Y, such as eating and cardiovascular disorders, which
method comprises administering to a mammal in need of
said treatment an effective amount of a compound of the
formula I.

This invention also encompasses methods of selectively
inhibiting binding of NPY to NPY, receptors, which com-
prises contacting a compound of formula I with neuronal
cells, wherein the compound is present in an amount effec-
tive to produce a concentration sufficient to inhibit binding
of NPY to NPY, receptors in vitro.

DETAILED DESCRIPTION OF THE
INVENTION

The current invention includes a novel group of ami-
noalkyl substituted 4-amino pyrazolopyrimidines and
7-amino pyrazolo triazines, those of formula I. Preferred
aminoalkyl substituted 4-amino pyrazolopyrimidines and
7-amino pyrazolo triazines bind with high affinity to the
NPY, receptor and more preferably act as antagonists of
NPY binding to the NPY, receptor. Preferred compounds of
the invention bind with high selectivity to the NPY,
receptor, particulary such compounds do not bind with high
affinity to CRF, receptors. Without wishing to be bound to
any particular theory, it is believed that the interaction of the
compounds of Formula I with the NPY1 receptor results in
the pharmaceutical utility of these compounds.

The invention further comprises methods of treating
patients in need of such treatment with an amount of a
compound of the invention sufficient to alter the symptoms
of a cating disorder or cardiovascular disorder.

The present invention also pertains to methods of inhib-
iting the binding of NPY receptor ligands, such as NPY or
PYY, to the NPY, receptors which methods involve con-
tacting a compound of the invention with cells expressing
NPY, receptors, wherein the compound is present at a
concentration sufficient to inhibit the binding of NPY recep-
tor Ligands to NPY), receptors in vitro. This method includes
inhibiting the binding of NPY receptor ligands to NPY,
receptors in vivo, e.g., in a patient given an amount of a
compound of Formula I that would be sufficient to inhibit the
binding of NPY receptor ligands to NPY receptors in vitro.
The amount of a compound that would be sufficient to
inhibit the binding of a NPY receptor ligand to the NPY,
receptor may be readily determined via an NPY, receptor
binding assay, such as the assay described in Example 94A.
The NPY) receptors used to determine in vitro binding may
be obtained from a variety of sources, for example from
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preparations of rat brain or from cclls expressing cloned
human NPY, receptors.

The present invention also pertains to methods for altering
the signal-transducing activity of NPY1 nreceptors, said
method comprising exposing cells expressing such receptors
to an effective amount of a compound of the invention. This
method includes altering the signal-transducing activity of
NPY1 receptors in vivo, e.g., in a patient given an amount
of a compound of Formula I that would be sufficient to alter
the signal-transducing activity of NPY1 receptors in vitro.
The amount of a compound that would be sufficient to alter
the signal-transducing activity of NPY1 receptors may be
determined via a NPY1 receptor signal transduction assay,
such as the assay described in Example 93B.

The NPY1 receptor ligands provided by this invention
and labeled derivatives thereof are also useful as standards
and reagents in determining the ability of a potential phar-
maceutical to bind to the NPY1 receptor.

Radiolabeled derivatives the NPY1 receptor ligands pro-
vided by this invention are also useful for mapping the
location of NPY1 receptors (e.g., in tissuc scctions via
autoradiography) and as radiotracers for positron emission
tomography (PET) imaging, single photon emission com-
puterized tomography (SPECT), and the like, to characterize
such receptors in living subjects.

In addition to compounds of Formula I, the invention also
provides as preferred compounds, compounds of Formula 1
wherein

X is N or CH; and

R' is H, C,—C, alkyl, C;~C,, cycloalkyl, or (Cs—C,,
cycloalkyl) C,—C; alkyl. Such compounds will be
referred to as compounds of Formula Ia.

Other preferred compounds of Formula I are those com-

pounds wherein

Xis N or CH; R' is C,~Cq alkyl; R is H or C,—C; alkyl;
and

R® is C;~C, alkyl, trifluoromethyl, or C,-Cqalkyl-O
C,~Csalkyl. Such compounds will be referred to as
compounds of Formula Ib.

In another embodiment the invention provides com-

pounds of Formula I, wherein

Xis N or CH; R' is H, C,~C; alkyl, C,—C,, cycloalkyl,
or (C;-C,, cycloalkyl) C,—C, alkyl;

R? is H or C,-C, alkyl; R® is C,~C, alkyl,
trifluoromethyl, or C,~Cqalkyl-O C,—Cqalkyl; and

R® is H. Such compounds will be referred to as com-
pounds of Formula Ic.

Further provided are compounds wherein:

Xis N or CH; R is C,~Cj alkyl; R? is H or C,~Cg alkyl;
R* is C,—C, alkyl, trifluoromethyl, or C,~Cgalkyl-O
C,~Cgalkyl; R* is phenyl, mono-, di-, or tri-substituted
C,—C; alkyl, C;—C,, cycloalkyl, C;~C;, cycloalkenyl,
(C5-C,p cycloalkyl) C,_ ¢ alkyl, C,-C, alkenyl,
halogen, C,—Cg haloalkyl, trifluromethylsulfonyl, OR?,
C,-C,_alkyl-OR’, NR®R®, C,-C, alkyl-NR®R®,
CONR®R®, C,~C, alkyl-CONR®R®, COOR’, C,~C,
alkyl-COOR”, CN, C,-C, alkyl-CN, SO,NR®R®,
SO,R’, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5-(2-0x0-1,3-oxazolidinyl), wherein at least one of the
positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted;
and R, R®, and R® are as defined for Formula I. Such
compounds will be referred to as compounds of For-
mula Id.

In yet another embodiment the invention provides com-

pounds of Formula I wherein X is N or CH; R is C,_4
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alkyl; R? is H or C,-C4 alkyl; R® is C,-C, alkyl,
trifluoromethyl, or C,-C, alkyl-O C,—C,alkyl; and R* is
phenyl, mono-, di-, or trisubstituted with C,—Cs alkyl,
C5-C;o cycloalkyl, C5-C,, cycloalkenyl, (C;—C,,
cycloalkyl) C;-Cy alkyl, C,—C; alkenyl, halogen, C,~C;
haloalkyl, trifluromethylsulfonyl, OR?, C,—C, alkyl-OR’,
NR®R®, C,~C, alkyl-NR®R®, CONR®R®, C,-C, alkyl-
CONR®R®, COOR’, C,~Cq alkyl-COOR”,CN, C, _¢ alkyl-
CN, SO,NR®R®, SO,R’, aryl, heteroaryl, heterocycloalkyl,
3-, 4-, or 5-(2-ox0-1,3-0xazolidinyl), wherein at least one of
the positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted; R® is H;
and R® is H, C,~Cg alkyl, C5~C,, cycloalkyl, or (C5-Cyo
cycloalkyl) C,~C, alkyl. Such compounds will be referred
to as compounds of Formula Ie.

Additionally the invention provides compounds of For-
mula I wherein X is N or CII; R! is C,—Cg alkyl; R?is H or
C,-Cs alkyl; R® is C,~Cg4 alkyl, trifluoromethyl, or
C,—Csalkyl-O C,—~Cgalkyl; and R* is phenyl, mono-, di-, or
trisubstituted with C,~Cg alkyl, C5—C, 4 cycloalkyl, Cs~C,,
cycloalkenyl, (C,—C,, cycloalkyl) C,~C; alkyl, C,-C,
alkenyl, halogen, C,;~Cs haloalkyl, trifluromethylsulfonyl,
OR’, C,—C, alkyl-OR’, NR®R®, C,-C, alkyl-NR®R®,
CONR®R®, C,-C; alkyl-CONR®R®, COOR’, C,—C, alkyl-
COOR’, CN, C,-C4 alkyl-CN, SO,NR®R®, SO,R’, aryl,
heteroaryl, hcterocycloalkyl, 3-, 4-, or 5-(2-0oxo0-1,3-
oxazolidinyl), wherein at least one of the positions ortho or
para to the point of attachment of the aryl or heteroaryl ring
to the pyrazole is substituted; and R® is H, C,-Cy alkyl,
C3-C,p cycloalkyl, or (C;-C,, cycloalkyl) C,—C, alkyl.
Such compounds will be referred to as compounds of
Formula If.

Particularly preferred are compounds of Formula I
wherein R® is H, and R® is cycloalkyl or (cycloalkyl)alkyl.
(Compounds of Formula Ig)

For each of Formula Ia-Ig compounds that exhibits a K,
of 5 micromolar or less in an assay of NPY receptor binding
are preferred. Also preferred are compounds of Formula I,
and Formula la-Ig that do not exhibit a Ki or ICs, of 5
micromolar or less, or more preferably that do not exhibit a
Ki or ICs; of 1 micromolar or less, for the CRF1 receptor in
an assay of CRF1 rcceptor binding. An assay of CRF
receptor binding is given in Example 94.

In certain situations, the compounds of formula I may
contain one or more asymmetric carbon atoms, so that the
compounds can exist in different stereoisomeric forms.
These compounds can be, for example, racemates or opti-
cally active forms. In these situations, the single
cnantiomers, i.¢., optically active forms, can be obtained by
asymmetric synthesis or by resolution of the racemates.
Resolution of the racemates can be accomplished, for
example, by conventional methods such as crystallization in
the presence of a resolving agent, or chromatography, using,
for example a chiral HPLC column.

Representative compounds of the present invention,
which are encompassed by formula I, include, but are not
limited to the compounds in Examples 1-87 and their
pharmaceutically acceptable acid addition salts. In addition,
if the compound of the invention is obtained as an acid
addition salt, the free base can be obtained by basifying a
solution of the acid salt. Conversely, if the product is a free
base, an addition salt, particularly a pharmaceutically
acceptable addition salt, may be produced by dissolving the
free base in a suitable organic solvent and treating the
solution with an acid, in accordance with conventional
procedures for preparing acid addition salts from base
compounds.

\C\‘Q)
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Non-toxic pharmaceutical salts include salts of acids such
as hydrochloric, phosphoric, hydrobromic, sulfuric, sulfinic,
formic, toluenesulfonic, methanesulfonic, nitric, benzoic,
citric, tartaric, maleic, hydroiodic, alkanoic such as acetic,
HOOC—(CH,)n-COOH where n is 0—4, and the like. Those
skilled in the art will recognize a wide variety of non-toxic
pharmaceutically acceptable addition salts.

The present invention also encompasses the acylated
prodrugs of the compounds of formula 1. “Prodrugs” are
considered to be any covalently bonded carriers which
release the active parent drug of formula I in vivo when such
prodrug is administered to a mammalian subject. Prodrugs
of the compounds of the invention are prepared by modi-
fying functional groups present in the compounds in such a
way that the modifications are cleaved, either in routine
manipulation or in vivo to the parent compounds. Prodrugs
include compounds wherein hydroxy, amine, or sulfhydryl
groups are bonded to any group that, when administered to
a mammalian subject, cleaves to form a free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of pro-
drugs include, but are not limited to, acetate, formate, and
benzoate derivatives of alcohol and amine functional groups
in the compounds of formula I; and the like. Those skilled
in the art will recognize various synthetic methodologies
which may be employed to prepare non-toxic pharmaceuti-
cally acceptable addition salts and acylated prodrugs of the
compounds encompassed by formula 1.

Where a compound exists in various tautomeric forms,
the invention is not limited to any one of the specific
tautomers. The invention includes all tautomeric forms of a
compound.

By “heteroatom” in the present invention is meant oxygen
or sulfur, or a nitrogen atom optionally substituted by C,~Cj
lower alkyl, C,—Cs arylalkyl, C,—C,, cycloalkyl, C,—C,,
cycloalkyl) C,—C, alkyl, C,—Cg alkanoyl, C,—Cy sulfonyl.

By “alkyl”, “lower alkyl”, or “C,~C, alkyl” in the present
invention is meant straight or branched chain alkyl groups
having 1-6 carbon atoms, such as, for example, methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl,
3-hexyl, and 3-methylpentyl.

By “cycloalkyl”, or “C;-C,, cycloalkyl” in the present
invention is meant alkyl groups having 3-10 carbon atoms
forming a mono-, bi-, or polycyclic ring system, such as, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, norbornyl, and the like.

By “(cycloalkylalkyl”, “lower (cycloalkyl)alkyl”, or
(C5-Cy, cycloalkyl) C,~C; alkyl in the present invention is
meant a straight or branched alkyl substituent formed of 1 to
6 carbon atoms attached to a mono-, bi, or polycyclic ring
system having 3-10 carbon atoms, such as, for example,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclobexylmethyl, cycloheptylmethyl, and the like.

The term “C,—C; alkenyl” in the present invention means
hydrocarbon chains having 2 to 6 carbons in a straight or
branched arrangement and containing one or more unsatur-
ated carbon-carbon double bonds which may occur in any
stable point along the chain, such as, for example, ethenyl,
allyl, isopropenyl, and the like.

By “cycloalkenyl” or “C,—C,, cycloalkenyl” in the
present invention is meant alkyl groups having 3-10 carbon
atoms forming a mono-, bi, or polycyclic ring system having
3~10 carbon atoms and containing one or more carbon-
carbon double bonds which may occur in any stable point in
the ring, such as, for example, cyclopentenyl, cyclohexenyl,
or cycloheptenyl.

The term “C,~Cg alkynyl” in the present invention means
hydrocarbon chains having 2 to 6 carbons in a straight or
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branched arrangement and containing onc or morc unsatur-
ated carbon-carbon triple bonds which may occur in any
stable point along the chain, such as, for example, ethynyl,
propargyl, and the like.

The term “aryl” in the present invention means a mono-
cyclic or bicyclic aromatic group having preferably 6 to 10
carbon atoms, such as, for example, phenyl or naphthyl.

The term “heteroaryl” in the present invention means an
aryl group in which one or more of the ring(s) carbon atoms
have been replaced with a heteroatom. Such groups prefer-
ably have 4 to 10 carbon atoms and 1 to 4 heteroatoms, such
as, for example, pyridyl, pyrimidinyl, triazinyl, imidazolyl,
oxazolyl, isoxazolyl, indolyl, pyrrolyl, pyrazolyl, quinolinyl,
isoquinolinyl, thiazolyl, benzothiadiazolyl, triazolyl,
triazinyl, pyrazinyl, furanyl, thienyl, benzothienyl,
benzofuranyl, tetrazolyl.

The term “heterocyclyl”, “heterocycle” or “heterocy-
cloalkyl” in the present invention means a saturated or
partially saturated heteroaryl group.

By “C,~Cs arylalkyl” or “C,—Cs heteroarylalkyl” in the
present invention is meant a branched or straight-chain alkyl
group having 1-6 carbon atoms and substituted on one of the
carbon atoms by an optionally substituted aryl or heteroaryl
ring, such as, for example, benzyl, phenethyl, methylpyridyl,
ethylpyridyl, and the like.

By “Cs—Cg arylcycloalkyl” in the present invention is
meant cycloalkyl groups having 5-8 carbon atoms and fused
to an aryl group, such as, for example, 1,2,3,4
tetrahydronaphthalenyl, 2,3-dihydrobenzothienyl, or 2,3-
dihydobenzofuranyl.

By “C4~Cjs heteroarylcycloalkyl” in the present invention
is meant cycloalkyl groups having 5-8 carbon atoms fused
to a heteroaryl group, such as, for example, 1,2,3,4
tetrahydroquinolyl, 2,3-dihydrobenzothienyl, 2,3-
dihydobenzofuranyl, or indolinyl.

By “alkoxy”, “C,—Cg alkoxy”, or “C,—Cg alkyloxy” in the
present invention is meant straight or branched chain alkoxy
groups having 1-6 carbon atoms, such as, for example,
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-
butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy,
neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and
3-methylpentoxy.

By “cycloalkoxy”, “C5~C,, cycloalkoxy”, or “Cy~C,q
cycloalkyloxy” in the present invention is meant a group
formed by an oxygen atom attached to a mono-, bi, or
polycyclic ring system having 3-10 carbon atoms, such as,
for example, cyclopropoxy, cyclobutoxy, cyclopentoxy,
cyclohexoxy, or cycloheptoxy.

By “(cycloalkyl)alkyloxy”, “(C5—C,, cycloalkyl) C,—C,
alkoxy”, or “(C3—-C,, cycloalkyl) C,~Cq alkyloxy” in the
present invention is meant a group formed by an oxygen
atom attached to a 1-6 carbon chain linked to a mono-, bi,
or polycyclic ring system having 3-10 carbon atoms, such
as, for example, cyclopropylmethyloxy,
cyclobutylmethyloxy, c¢yclopentylmethyloxy,
cyclohexylmethyloxy, cycloheptylmethyloxy, and the like.

By “C;—Cs aminocarbocycle” is meant a cyclic amino
group formed by a nitrogen contained in a ring having 3 to
6 carbon atoms, such as, for example, azetidino, pyrrolidino,
piperidino, perhydroazepino.

By “C,—Cs aminoheterocycle” is meant a cyclic amino
group formed by a nitrogen contained in a ring having 2 to
5 carbon atoms and one other heteroatom, such as, for
example, morpholino, thiomorpholino, piperazino.

By the terms “halo” or “halogen” in the present invention
is meant fluoro, chloro, bromo, and iodo.

“Haloalkyl” is intended to include both branched and
straight-chain alkyl having the specified number of carbon
atoms substituted with 1 or more halogens.

\a&



US 6,476,038 B1

9

The term “C,~Cg alkanoyl” means an acyl group with 2
lo 8 carbon atoms in a linear, branched, or C,-C,,
cycloalkyl arrangement, optionally substituted with 1 to 5
substituents independently selected at each occurrence from
halogen, trifluoromethyl, OR”, NR*R®, CONR®R®, COOR’,
or CN.

The term “C,~C; alkyl sulfony!” means an alkylsulfonyl
group containing 1 to 6 carbon atoms in a linear, branched,
or C;~C, cycloalkyl arrangement.

The term “substituted” means that one or more hydrogen
on the designated atom is replaced by the specified group,
provided that the valence on the designated atom is not
exceeded, and that a chemically stable compound results
from the substitution.

A stable compound is defined herein as one that can be
isolated, characterized, and tested for biclogical activity.

The term “oxo” (i.c. =0) indicates that two germinal
hydrogen atoms are replaced by a double-bond oxygen
group.

The term “hydroximino” (i.e. =N—OH) ) indicates that
two germinal hydrogen atoms arc replaced by a double-bond
nitrogen atom substituted with a hydroxyl group.

The term “C,~C; alkoximino™ (i.e. =N—O0-Alkyl) indi-
cates that two germinal hydrogen atoms are replaced by a
double-bond nitrogen atom substituted with a C,—C, alkoxy
group, such as, for example, methoximino (=N—OMe).

In the present invention, the term “potent” in the context
of NPY1 receptor antagonists qualifies a binding affinity
with a Ki of less than 10 micromolar, preferably less than 1
micromolar, and more preferably less than 100 nanomolar in
the human NPY1 binding assay.

In the present invention, the term “selective” in the
context of NPY1 receptor antagonists qualifies a binding
affinity with a Ki in the human NPY1 binding assay that is
10-fold or 20-fold, preferably 100-fold, and more preferably
1000-fold, less than the Ki of the same compound measured
in another receptor binding assay, in particular the NPY, and
CRF1,receptor binding assays. Binding assays for the NPY
and CRF1,receptors have been described, for example, in J.
Clin. Invest., 102, 2136 (1998) and in Endocrinology 116,
1653 (1985), respectively. A CRF1 receptor binding assay is
also given in Example 94.

As the compounds of formula I are selective antagonists
of the Y1 receptor, they are of value in the treatment of a
wide variety of clinical conditions which are characterized
by the presence of an excess of neuropeptide Y. Thus, the
invention provides methods for the treatment or prevention
of a physiological disorder associated with an excess of
neuropeptide Y, which method comprises administering to a
mammal in need of said treatment an effective amount of a
compound of formula I or a pharmaceutically acceptable
salt, solvate or prodrug thereof. The term “physiological
disorder associated with an excess of neuropeptide Y”
encompasses those disorders associated with an inappropri-
ate stimulation of neuropeptide Y receptors, regardless of the
actual amount of neuropeptide Y present locally. These
physiological disorders may include: disorders or discases
perlaining to the heart, blood vessels or the renal system,
such as vasospasm, heart failurc, shock, cardiac hypertrophy
increased blood pressure, angina, myocardial infarction,
sudden cardiac death, arrhythmia, peripheral vascular
discase, and abnormal renal conditions such as impaired
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flow of fluid, abnormal mass transport, or renal failure;
conditions related to increased sympathetic nerve activity
for example, during or after coronary artery surgery, and
operations and surgery in the gastrointestinal tract; cerebral
diseases and diseases related to the central nervous system,
such as cerebral infarction, neurodegeneration, epilepsy,
stroke, and conditions related to stroke, cerebral vasospasm
and bemorrhage, depression, anxiety, schizophrenia, and
dementia; conditions related to pain or nociception; diseases
related to abnormal gastrointestinal motility and secretion,
such as different forms of ileus, urinary incontinence, and
Crohn’s disease; abnormal drink and food intake disorders,
such as obesity, anorexia, bulimia, and metabolic disorders;
diseases related to sexual dysfunction and reproductive
disorders; conditions or disorders associated with inflam-
mation; respiratory diseases, such as asthma and conditions
related to asthma and bronchoconstriction; and diseases
related to abnormal hormone release, such as leutinizing
hormone, growth hormone, insulin, and prolactin.

Pharmaccutical Preparations

The compounds of general Formula I may be adminis-
tered orally, topically, parenterally, by inhalation or spray or
rectally in dosage unit formulations containing conventional
non-toxic pharmaceutically acceptable carriers, adjuvants
and vehicles. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular,
intrastemal injection or infusion techniques. In addition,
there is provided a pharmaceutical formulation comprising a
compound of general Formula I and a pharmaceutically
acceptable carrier. One or more compounds of general
Formula I may be present in association with one or more
non-toxic pharmaceutically acceptable carriers and/or dilu-
ents and/or adjuvants and if desired other active ingredients.
The pharmaceutical compositions containing compounds of
general Formula I may be in a form suitable for oral use, for
example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsion,
hard or soft capsules, or syrups or elixirs. Compositions
intended for oral usc may be prepared according to any
method known to the art for the manufacture of pharma-
ceutical compositions and such compositions may contain
one or more agents selected from sweetening agents, fla-
voring agents, coloring agents and preserving agents in
order to provide pharmaceutically elegant and palatable
preparations. Tablets contain the active ingredient in admix-
ture with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets. These
excipients may be for example, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium phos-
phate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, stearic acid or talc.
The tablets may be uncoated or they may be coated by
known techniques to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a sustained
aclion over a longer period. For example, a time delay
material such as glyceryl monosterate or glyceryl distcarate
may be employed.

Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with
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an inert solid diluent, for cxample, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive oil.

Aqueous suspensions contain the active materials in
admixture with excipients suitable for the manufacture of
aqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose,
methylcellulose, hydropropylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-
occurring phosphatide, for example, lecithin, or condensa-
tion products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation products
of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethylencoxycetanol, or condensation
products of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and hexitol
anhydrides, for example polyethylene sorbitan monooleate.
The aqueous suspensions may also contain one or more
preservatives, for example ethyl, or n-propyl
p-hydroxybenzoate, one or more coloring agents, one or
more flavoring agents, and one or more sweetening agents,
such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the
active ingredients in a vegetable oil, for example arachid oil,
olive oil, sesame oil or coconut oil, or in a mineral oil such
as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or
cetyl alcohol. Sweetening agents such as those set forth
above, and flavoring agents may be added to provide pal-
atable oral preparations. These compositions may be pre-
served by the addition of an anti-oxidant such as ascorbic
acid.

Dispersible powders and granules suitable for preparation
of an aqueous suspension by the addition of water provide
the active ingredient in admixture with a dispersing or
wetting agent, suspending agent and one or more preserva-
tives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above.
Additional excipients, for example sweetening, flavoring
and coloring agents, may also be present.

Pharmaceutical compositions of the invention may also be
in the form of oil-in-water emulsions. The oily phase may be
a vegetable oil, for example olive oil or arachid oil, or a
mineral oil, for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth, naturally-
occurring phosphatides, for example soy bean, lecithin, and
esters or partial esters derived from fatty acids and hexitol,
anhydrides, for example sorbitan monoleate, and condensa-
tion products of the said partial esters with ethylene oxide,
for example polyoxyethylene sorbitan monoleate. The emul-
sions may also contain sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol or
sucrose. Such formulations may also contain a demulcent, a
preservative and flavoring and coloring agents. The phar-
maceutical compositions may be in the form of a sterile
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injectable aquecous or olcaginous suspension. This suspen-
sion may be formulated according to the known art using
those suitable dispersing or wetting agents and suspending
agents which have been mentioned above. The sterile inject-
able preparation may also be sterile injectable solution or
suspension in a non-toxic parentally acceptable diluent or
solvent, for example as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed
are water, Ringer’s solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such
as oleic acid find use in the preparation of injectables.

The compounds of general Formula I may also be admin-
istered in the form of suppositories for rectal administration
of the drug. These compositions can be prepared by mixing
the drug with a suitable non-irritating excipient which is
solid at ordinary temperatures but liquid at the rectal tem-
peraturc and will therefore melt in the rectum to releasc the
drug. Such materials are cocoa butter and polyethylene
glycols. Compounds of general Formula I may be adminis-
tered parenterally in a sterile medium. The drug, depending
on the vehicle and concentration used, can either be sus-
pended or dissolved in the vehicle. Advantageously, adju-
vants such as local anesthetics, preservatives and buffering
agents can be dissolved in the vehicle. Dosage levels of the
order of from about 0.1 mg to about 50 mg per kilogram of
body weight per day are useful in the treatment of the
above-indicated conditions (about 0.5 mg to about 3 g per
patient per day), although higher amounts , for example up
to 140 mg./kg/day may be appropriate in some circum-
stances. The amount of active ingredient that may be com-
bined with the carrier materials to produce a single dosage
form will vary depending upon the host treated and the
particular mode of administration. Dosage unit forms will
generally contain between from about 1 mg to about 500 mg
of an active ingredient.

Frequency of dosage may also vary depending on the
compound used and the particular disease treated. However,
for treatment of most eating disorders, a dosage regimen of
4 times daily or less is preferred. For the treatment of stress
and depression a dosage regimen of 1 or 2 times daily is
particularly preferred.

It will be understood, however, that the specific dose level
for any particular patient will depend upon a variety of
factors including the activity of the specific compound
cmployed, the age, body weight, general health, sex, diet,
time of administration, route of administration, and rate of
excretion, drug combination and the severity of the particu-
lar disease undergoing therapy.

Preferred compounds of the invention will have certain
pharmacological properties. Such properties include, but are
not limited to oral bioavailability, low toxicity, low serum
protein binding and desirable in vitro and in vivo half-lives.
Penetration of the blood brain barrier for compounds used to
treat CNS disorders is necessary, while low brain levels of
compounds used to treat peripheral disorders are often
preferred.

Assays may be used to predict these desirable pharma-
cological properties. Assays used to predict bioavailability
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include transport across human intestinal cell monolayers,
including Caco-2 cell monolayers. Toxicity to cultured hepa-
tocytes may be used to predict compound toxicity. Penetra-
tion of the blood brain barrier of a compound in humans may
be predicted from the brain levels of the compound in
laboratory animals given the compound intravenously.

Serum protein binding may be predicted from albumin
binding assays. Such assays are described in a review by
Oravcova, et al. (Journal of Chromatograpky B 1996, 677,
1-27).

Compound half-life is inversely proportional to the fre-
quency of dosage of a compound. In vitro half-lives of
compounds may be predicted from assays of microsomal
half-life as described by Kuhnz and Gieschen (Drug
Metabolism and Disposition 1998, 26, 1120-1127).

As discussed above, preferred compounds of the inven-
tion exhibit good activity in standard in vitro NPY receptor
binding assays, specifically the assay as specified in
Example 93A, which follows. References herein to “stan-
dard in vitro NPY receptor binding assay” are intended to
refer to that protocol as defined in Example 93A which
follows. Generally preferred compounds of the invention
exhibit a K; of about 1 micromolar or less, still more
preferably and K; of about 100 nanomolar or less even more
preferably an K; of about 10 nanomolar or less or even 1
nanomolar or less in such a defined standard in vitro NPY
receptor binding assay as exemplified by Example 93A
which follows. In appropriate case, the compounds of the
invention may be employed in combination with other active
agents. The invention therefore also provides pharmaceuti-
cal combination compositions comprising a therapeutically
effective amount of a composition comprising: (a) first
compound, said first compound being a compound as
described above a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug; and (b)
a second compound, said second compound being a B,
agonist, a thyromimetic, an eating behavior modifying agent
or a NPY antagonist; and a pharmaceutical carrier, vehicle or
diluent. To this end therefore the invention also provides a
kit comprising: (a) first compound, said first compound
being a compound as described above, a prodrug thereof, or
a pharmaceutically acceptable salt of said compound or of
said prodrug; (b) a second compound, said second com-
pound being a f, agonist, a thyromimetic, an eating behav-
ior modifying agent or a NPY antagonist; and 2 pharmaceu-
tical carrier, vehicle, diluent; and (c) means for containing
said first and second unit dosage forms wherein the amounts
of the first and second compounds result in a therapeutic
effect.

Synthetic Schemes

Preparation of Amino Substituted Pyrazolo[1,5,-a]-1,5-
Pyrimidines and Pyrazolo[1,5-a]-1,3,5-Triazines Deriva-
tives

An illustration of preparation methods of compounds of
the present invention is given in the Schemes below. In
particular displacement of a leaving group Z, as in formula
10 (Scheme 1) by the appropriate substituted amine provides
a method to convert the heterocyclic cores of the present
invention, i.e. aryl or heteroaryl substituted pyrazolo[1,5,-
a]-1,5-pyrimidines and pyrazo[1,5-a]-1,3,5-triazines, into
compounds that potently interact with the NPY1 receptor.
Such transformations may require several consecutive
chemical steps. Those having skill in the art will recognize
that the starting materials may be varied and additional steps
employed to produce compounds encompassed by the
present invention. The disclosures of all articles and refer-
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ences mentioned in this application, including patents, are
incorporated herein by reference. Unless otherwise specified
the variable R?, R%, R3, R*, R®, R®, and X are as defined for
Formula I.

One general approach is to convert a heterocyclic core A
and or a heterocyclic core B

, A
14
R Z N/N
\ RS
\ =
R! N
RY
B
4
N/\N/N
)™
AN =,
R! N
R?

to a compound that exhibits a K; of 5 micromolar or less in
an assay of NPY receptor binding, wherein

R' is selected from H, C,~Cq4 alkyl, C;—C,, cycloalkyl,
(C5-Cyo cycloalkyl) C,—Cy alkyl, C,-Cs alkenyl,
C,~C4 alkynyl, cyano, halo, C,-C4 haloalkyl, OR?,
C,-C; alkyl-OR’, C,-C4 cyanoalkyl, NR®R®, and
C,—C; alkyl-NR®R®;

R? is selected from H, C,~Cg alkyl, C,-C,, cycloalkyl,
(C5~Cyo cycloalkyl) C,—C4 alkyl, C,~C4 alkenyl,
C,—C4 alkynyl, cyano, halo, C,-C4 haloalkyl, OR”,
C,-Cs alkyl-OR’, C,~C; cyanoalkyl, NR®R®, and
C,—Cs alkyl-NR®R®;

R* is selected from aryl or heteroaryl, each optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from C,-C, alkyl, C5~C,q
cycloalkyl, C;~C,, cycloalkenyl, (C;~C,, cycloalkyl)
C,—Cs alkyl, C,—C; alkenyl, halogen, C,-C haloalkyl,
trifturomethylsulfonyl, OR’, C,—C alkyl-OR?, NR®R®,
C,-Cs alkyl-NR®R®, CONR®R®, C,-C, alkyl-
CONR®R®, COOR’, C,~C; alkyl-COOR’, CN, C,~Cj
alkyl-CN, SO,NR®R®, SO,R7, aryl, heteroaryl,
heterocycloalkyl, and 3-, 4-, or 5-(2-oxo0-1,3-
oxazolidinyl), with the proviso that at least one of the
positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted;

R is H, C,-C4 alkyl, C;~C,, cycloalkyl, (C5~C,,
cycloalkyl) C,-C, alkyl, C,-C, alkenyl, C,-C,
alkynyl, halo, or CN; by substituting the 7-position of
the heterocyclic core A or the 4-position of the hetero-
cyclic core B with a diamine group —N[R2}—A—B—
N[R®}-R?

wherein:

R%is

H,

C,—Cs alkyl which optionally forms a C;—C4 ami-
nocarbocycle or a C,—C, aminoheterocycle with A
or B, each of which is optionally substituted with
R’,

C;—C,, cycloalkyl, or

(C5-Cy cycloalkyl) C,—C,, alkyl; or

R? and RS jointly form with the 2 nitrogen atoms to
which they are bound a C,~C5 aminoheterocycle
optionally substituted with R7;
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Ais (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substituted at each carbon atom with C,—C,
alkyl, C;-C,, cycloalkyl, (C,-C,, cycloalkyl)
C,—Cs alkyl, C,~Cq alkenyl, C,~C alkynyl, cyano,
halogen, C,-C, haloalkyl, OR’, C,-C, alkyl-OR’;
C,—Cs cyanoalkyl, NR®R®, or C,—C; alkyl-NR®R®,
or
A and B jointly form a C;—Cg carbocycle, which is
optionally substituted at each carbon atom with
R7, or
A and R? jointly form a C,—Cq4 aminocarbocycle,
which is optionally substituted at each carbon
atom with R
B is (CH,), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,~C; alkyl,
C3-C,p cycloalkyl, (C;-C,, cycloalkyl) C,—Cq
alkyl, C,—C4 alkenyl, C,-C4 alkynyl, cyano,
halogen, C,~C; haloalkyl, OR’, C,~C, alkyl-OR7;
C,-Cs cyanoalkyl, NR®R®, or C,-C, alkyl-NR®R®,
or
B and R? jointly form a C;—C¢ aminocarbocycle ,
which is optionally substituted at each carbon atom
with R, or
B and R® jointly form a C,~Cj aminocarbocycle, which
is7optionally substituted at each carbon atom with

R® and R® are independently selected from H, Cy—Cs
alkyl, C,-C,, cycloalkyl, (C;~C,, cycloalkyl)
C,—Cs alkyl, C,—C; alkenyl, and C,—Cg alkynyl;

R7 is H, C,—Cq alkyl, C,;—C,, cycloalkyl, C,~C,,
cycloalkenyl, (C5-C,, cycloalkyl) C,~C, alkyl,
C,-C; haloalkyl, or heterocycloalkyl, C,~C,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
C,-C; alkanoyl, aroyl, heteroaroyl, aryl, heteroaryl,
C,—Cs arylalkyl or C,—Cy heteroarylalkyl each of
which is optionally substituted with 1 to 5 substitu-
ents independently selected at each occurrence from
halogen, C,~C, haloalkyl, OR'3, NR®R®, C,-C,
alkyl-OR*®, C,-C4 alkyl-NR®R®, CONR®R®,
COOR?™, CN, SO,NR®R®, SO,R*?, with the proviso
that for SO,R?, R” cannot be H;

R® and R® are independently sclected at each occur-
rence from H, C,-C; alkyl, C,~C,, cycloalkyl,
C,-Cs alkenyl, C,-C,, cycloalkenyl, C,—C,
alkynyl, heterocycloalkyl, C,~Cq alkanoyl, aroyl,
heteroaroyl, aryl, heteroaryl, C,—C; arylalkyl or
C,—C; heteroarylalkyl, or R® and R, taken together,
can form a C,—C4 aminocarbocycle or a C,—Cs
aminoheterocycle each optionally substituted at each
occurrence with C,~Cg alkyl, C;~C,, cycloalkyl,
C5-Cyp cycloalkenyl, (C,-Cyq cycloalkyl) C,~Cq
alkyl, C,~C; haloalkyl, or heterocycloalkyl, C,—Cg
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
C,~Cg alkanoyl, aroyl, heteroaroyl, aryl, heteroaryl,
C,—C; arylalkyl or C,—C; heteroarylalkyl;

R is selected from H, C,-Cg alkyl, C,~C,,
cycloalkyl, (C5-C,, cycloalkyl) C,—C, alkyl;

R*2 is selected from H, aryl, heteroaryl, C,-C, alkyl,
C3-Cyp cycloalkyl, (C;—C,, cycloalkyl) C,—Cq
alkyl, optionally substituted with OR?, NRER®,
Cs—Cs aminocarbocycle, or C,—Cs aminohetero-
cycle; and
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R*? is independently selected at cach occurrence from
H, C,-Cs alkyl, C;-C,y cycloalkyl, (C5~Cq
cycloalkyl) C,—C, alkyl, C,~C, alkenyl, C,~C,
alkynyl, C,—C haloalkyl, with the proviso that when

R” is SO,R*3, R* cannot be H. More specifically the
following schemes may be used.
SCHEME 1
RS
N—RS
5
!
z i
)\ —N )\ —N
X N \ R X N \ "
A SN )\ N
R! N R! N
R R¢
10 1

As illustrated in Scheme 1, compounds of formula I can
be prepared from intermediate compounds of formula 10,
where Z is halogen (preferably chloro or bromo), alkane
sulfonyloxy, aryl sulfonyloxy or haloalkane sulfonyloxy,
and X, R', R® and R* are defined above, using the proce-
dures outlined below.

Compounds of formula 10 react with an amine of formula
H,N—A—B—N[R°]—R5, where A,B, R® and R® are
defined as above, in the presence or absence of a base in the
presence or absence of an incrt solvent at reaction tempcra-
tures ranging from -78° C. to 250° C. to generate com-
pounds of formula I. Bases may include, but are not limited
to, alkali metal hydrides (preferably sodium hydride), alkali
metal alkoxides (1-6 carbons) (preferably sodium
mcthoxide, sodium cthoxide, or sodium tert-butoxide), alka-
line earth metal hydrides, alkali metal dialkylamides
(preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal bicarbonates, alkali metal bis-
(trialkylsilyl)amides (preferably. lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), arylamines
(preferably 4-dimethyl aniline), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited 1o, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or tert-butanol), lower alkanenitriles (1-6
carbons) (preferably acetonitrile), dialky] ethers (preferably
diethyl ether), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene), or
haloalkanes (1-10 carbons and 1-10 halogens) (preferably
dichloromethane). Preferred reaction temperatures range
from 0° C. to 140° C.
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SCHEME 2

Z HN
)\N/N X)\N/N

X \ 3 3 X \ 3 X \ 3
R e R> — R~ or R
R! N R! N R! N R! N
R* R* R? R*
10 11 12a 12b
X = CR®

Alternatively, as shown in Scheme 2, compounds of
formula I can be obtained by first reacting a compound of
formula 10 with an amino alcohol of formula H,N—A—
B—OH, where A and B are defined as above, in the presence
or absence of a base in the presence or absence of an inert
solvent at reaction temperatures ranging from -78° C. to
250° C. to generate intermediates of formula 11. Reacting a
compound of formula 11 with a halogenating agent or
sulfonylating agent in the presence or absence of a base in
the presence or absence of an inert solvent at reaction
temperatures ranging from -78° C. to 250° C. to afford
products of formula 12a (where Z is halogen, alkane
sulfonyloxy, aryl sulfonyloxy or haloalkane sulfonyloxy) or
12b when A and B are both CH, and X is CR'*. Haloge-
nating agents include, but are not limited to, SOCl,, POCl,,
PCl,, PCl;, POBr;, PBr,, PBrs., CCl,/PPh,. Sulfonylating
agents include, but are not limited to, alkanesulfonyl halides
or anhydrides (preferably methanesulfonyl chloride or meth-
anesulfonic anhydride), aryl sulfonyl halides or anhydrides
(such as p-toluenesulfonyl chloride or anhydride), or
haloalkylsulfonyl halides or anhydrides (preferably trifluo-
romethanesulfonic anhydride). Bases may include, but arc
not limited to, trialkylamines (preferably N,N-di-isopropyl-
N-ethyl amine or triethylamine), bicyclic amidines
(preferably DBU), anilines (preferably N-dimethyl aniline),
or heteroaromatic amines (preferably pyridine). Inert sol-
vents may include, but are not limited to, lower alkaneni-
triles (1-6 carbons) (preferably acetonitrile), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
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dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or tolucne), or haloalkanes with 1-10 carbons and 1-10
halogens (preferably dichloromethane). Preferred reaction
temperatures range from -20° C. to 100 C.°C. Compounds
of formula 12a or 12b can then be reacted with an amine of
formula HN[R®}—R®, where RS and R® are defined as
above, to give a compound of formula I. Bases may include,
but are not limited to, alkali metal hydrides (preferably
sodium hydride), alkali metal alkoxides (1-6 carbons)
(preferably sodium methoxide, sodium ethoxide, or sodium
tert-butoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium diisopropylamide), alkali
metal carbonates, alkali metal bicarbonates, alkali metal
bis-(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), arylamines
(preferably 4-dimethyl aniline), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or terl-butanol), lower alkanenitriles (1-6
carbons) (preferably acetonitrile), dialkyl ethers (preferably
diethyl ether), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene), or
haloalkanes (1-10 carbons and 1-10 halogens) (preferably
dichloromethane). Preferred reaction temperatures range
from 0° C. to 140° C.
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A subset of compounds of formula I, described under
formula la, can be obtained by first reacting a compound of
formula 10 with a diamine of formula H,N—A—B—NH,,
where A and B arc defined as above, in the presence or
absence of a base in the presence or absence of an inert
solvent at reaction temperatures ranging from -78° C. to
250° C. to generate intermediates of formula 13. Reaction of
a compound of formula 13 with an aldehyde or ketone of
Formula R*—C=0--R? in the presence of a reducing agent
provides a compound of formula Ia, where the grouping
R°—CH—R? corresponds to R® in formula I, as defined
above. Reducing agents include, but are not limited to, alkali
metal or alkaline earth metal borohydrides (preferably
lithium or sodium borohydride), borane (preferably com-
plexed with dimethyl sulfide or tetrahydrofuran), dialkylbo-
ranes (such as di-isoamylborane), alkali metal aluminum
hydrides (preferably lithium aluminum hydride), alkali
metal (trialkoxy)aluminum hydrides (such as triethoxyalu-
minum hydride), dialkyl aluminum hydrides (such as
di-isobutyl aluminum hydride), alane (preferably complexed
with dimethyl amine). Inert solvents may include, but are
not limited to, alkyl alcohols (1-6 carbons) (preferably
methanol, ethanol, or tert-butanol), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), aromatic hydrocarbons (preferably
benzene or toluene). Preferred reaction temperatures range
from -78° C. to 100° C.
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Alternatively, a subset of compounds of formula I,
described under formula Ib, can be obtained by first reacting
a compound of formula 13 with an activated acid of formula
R*—C=0-—1Z, where Z is halo (preferably chloro), O-acyl
(preferably O—C=0—R°), in the presence or absence of a
base in the presence or absence of an inert solvent at reaction
temperatures ranging from -78° C. to 250 ° C. to generate
an amide intermediate of formula 14. Reaction of a com-
pound of formula 14 with a reducing agent provides a
compound of formula Ib, where the grouping R°-—CH,
corresponds to R® in formula I, as defined above. Reducing
agents include, but are not limited to, alkali metal or alkaline
earth metal borohydrides (preferably lithium or sodium
borohydride), borane (preferably complexed with dimethyl
sulfide or tetrahydrofuran), dialkylboranes (such as
di-iscamylborane), alkali metal aluminum hydrides
(preferably lithium aluminum hydride), alkali metal
(trialkoxy)aluminum hydrides (such as triethoxyaluminum
hydride), dialkyl aluminum hydrides (such as di-isobutyl
aluminum hydride), alane (preferably complexed with dim-
ethyl amine). Inert solvents may include, but are not limited
to, alkyl alcohols (1-6 carbons) (preferably methanol,
cthanol, or tert-butanol), dialkyl ethers (preferably diethyl
ether), cyclic cthers (preferably tetrahydrofuran or 1,4-
dioxane), aromatic hydrocarbons (preferably benzene or
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toluene). Preferred reaction temperatures range from -78°
C. 10 100° C.

22

vents may include, but arc not limited to dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-

SCHEME §
RS
R"OYOR" H\]/o _NH
B
A A A
Z HN" N e
A . P PO P
xZ N/\ xZ N’\ xZ SN~ xZ N’\
)\ R} — R! — Rl — R!
RN . N T RN . " .
R! N R! N R! N R! N
R* R* R* R*
10 15 16 1c
(B=CH,)
OH
}f/
HN’A
X/kN/N\ ’
Rl
)\ .
R! N
R4

11

Alternatively, a subset of compounds of formula I, described
under formula Ic, can be obtained by first reacting a com-
pound of formula 10 with an amine of formula H,N—A—
CH(OR°)(OR?), where A is defined above, and R® and R are
C,-Cs lower alkyls or, taken together, complete a ketal
group, such as, for example a dioxane or dioxolane group,
in the presence or absence of a base in the presence or
absence of an inert solvent at reaction temperatures ranging
from -78° C. to 250° C. to generate compounds of formula
15. Bases may include, but are not limited to, alkali metal
hydrides (preferably sodium hydride), alkali metal alkoxides
(1-6 carbons) (preferably sodium methoxide, sodium
ethoxide, or sodium tert-butoxide), alkaline earth metal
hydrides, alkali metal dialkylamides (preferably lithium
diisopropylamide), alkali metal carbonates, alkali metal
bicarbonates, alkali metal bis-(trialkylsilyl)amides
(preferably lithium or sodium (trimethylsilyl)amide), tri-
alkylamines (preferably N,N-di-isopropyl-N-ethyl amine or
tricthylamine), arylamines (preferably 4-dimethyl anilinc),
or heteroaromatic amines (preferably pyridine). Inert sol-
vents may include, but are not limited to, alkyl alcohols (1-8
carbons) (preferably methanol, ecthanol, or tert-butanol),
lower alkanenitriles (1-6 carbons) (preferably acetonitrile),
dialkyl ethers (preferably diethyl ether), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N,N-
dialkylformamides (preferably dimethyl formamide), N,N-
dialkylacetamides (preferably dimethyl acetamide), cyclic
amides (preferably N-methylpyrrolidin-2-one), dialkylsul-
foxides (preferably dimethylsulfoxide), aromatic hydrocar-
bons (preferably benzene or toluene), or haloalkanes (1-10
carbons and 1~10 halogens) (preferably dichloromethane).
Compounds of formula 15 react with a protic acid in the
presence or absence of an inert solvent at reaction tempera-
tures ranging from -78° C. to 250° C., followed by aqueous
work-up to generate compounds of formula 16. Inert sol-
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drofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacctamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene), or haloalkanes (1-10 carbons and 1-10
halogens) (preferably dichloromethane). Protic acids
include, but are not limited to, formic acid, acetic acid,
trifluoroacetic acid, hydrochloric acid, methane sulfonic
acid. Alternatively, compounds of formula 16 can be
obtained by oxidation of compounds of formula 11 where
B=CH,. Oxidizing agents include, but are not limited to,
transition metal oxides, such as CrO, or MnO,, pyridine-
chromium complexes, such as CrO,.CsHgN, pyridinium
dichromate or pyridinium chlorochromate, or an oxalyl
chloride-DMSO-triethylamine reagent (Swern oxidation).
Compounds of formula 16 react with amines of formuia
IL,N—RS?, where R is defined above, in the presence of a
reducing agent in the presence or absence of an inert solvent
in the presence or absence of a protic acid at temperatures
ranging from -78° C. to 100° C., to give compounds of
formula Ic. Reducing agents include, but are not limited to,
alkali metal or alkaline earth metal borohydrides (preferably
lithium or sodium borohydridc), borane (preferably com-
plexed with dimethyl sulfide or tetrahydrofuran), dialkylbo-
ranes (such as di-isoamylborane), alkali metal aluminum
hydrides (preferably lithium aluminum hydride), alkali
metal (trialkoxy)aluminum hydrides (such as tricthoxyalu-
minum hydride), dialkyl aluminum hydrides (such as
di-isobutyl aluminum hydride), alane (preferably complexed
with dimethyl amine). Inert solvents may include, but are
not limited to, alkyl alcohols (1-6 carbons) (preferably
methanol, ethanol, or tert-butanol), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), aromatic hydrocarbons (preferably
benzene or toluene).

7
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When X is CR', as defined above, compounds of formula
10 may be obtained from compounds of formula 22. Com-
pounds of formula 22 can be reacted with compounds of
formula R'—C=0—CH(R"*)—C=0—R¢, where R* and
R are defined above, and R® is halogen, cyano, lower
alkoxy (1-6 carbons), or lower alkanoyloxy (1—6 carbons),
in the presence or absence of a base in an inert solvent at
reaction temperatures ranging from -50° C. to 250° C. to
afford compounds of formula 23a. Bases may include, but
are not limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium methoxide, sodium ethoxide, or sodium tert-
butoxide), alkaline earth metal hydrides, alkali meta] dialky-
lamides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal hydroxides, alkali metal bis-
(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), bicyclic
amidines (preferably DBU), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or tert-butanol), lower alkanenitriles 1-6
carbons) (preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), N,N-dialkylfornamides
(preferably dimethyl formamide), N,N-dialkylacctamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene). Compounds of formula 23a can then be
reacted with a halogenating agent or sulfonylating agent in
the presence or absence of a base in the presence or absence
of an inert solvent at reaction temperatures ranging from
-78° C. to 250° C. to afford products of formula 10 (where
Zis halogen, alkane sulfonyloxy, aryl sulfonyloxy or haloal-
kane sulfonyloxy and X is CR'®). Halogenating agents
include, but are not limited to, SOCl,, POCl,, PCl,, PClg,
POBr,, PBr;, or PBr;. Sulfonylating agents include, but are
not limited to, alkanesulfonyl halides or anhydrides
(preferably methanesulfonyl chloride or methanesulfonic
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anhydride), aryl sulfonyl halides or anhydrides (such as
p-toluenesulfonyl chloride or anhydride), or haloalkylsulfo-
nyl halides or anhydrides (preferably triffuoromethane-
sulfonic anhydride). Bases may include, but are not limited
to, trialkylamines (preferably N,N-di-isopropyl-N-ethyl
amine or triethylamine), bicyclic amidines (preferably
DBU), anilines (preferably N-dimethy! aniline), or het-
eroaromatic amines (preferably pyridine). Inert solvents
may include, but are not limited to, lower alkanenitriles (1-6
carbons) (preferably acetonitrile), dialky! ethers (preferably
diethyl ether), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene), or
haloalkanes with 1-10 carbons and 1-10 halogens
(preferably dichloromethane). Preferred reaction tempera-
tures range from -20° C. to 100° C.
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When X is N, compounds of formula 22 can be reacted
with compounds of formula R'—C=N(COOR$)—OF/,
where R is defined above, and R® is lower alkyl (1-6
carbons), and R’ is halogen, cyano, lower alkoxy (1—6
carbons), or lower alkanoyloxy (1-6 carbons), in the pres-
ence or absence of a base in an inert solvent at reaction
temperatures ranging from -50° C. to 250° C. to afford
compounds of formula 23b. Bases may include, but are not
limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium methoxide, sodium ethoxide, or sodium tert-
butoxide), alkaline earth metal hydrides, alkali metal dialky-
lamides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal hydroxides, alkali metal bis-
(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), bicyclic
amidines (preferably DBU), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
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methanol, ethanol, or tert-butanol), lower alkancnitriles (1-6
carbons) (preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene), heteroaromatic hydrocarbons (preferably
pyridine). Compounds of formula 23b can then be reacted
with a halogenating agent or sulfonylating agent in the
presence or absence of a base in the presence or absence of
an inert solvent at reaction temperatures ranging from -78°
C. to 250° C. to afford products of formula 10 (where Z is
halogen, alkane sulfonyloxy, aryl sulfonyloxy or haloalkane
sulfonyloxy and X is N). Halogenating agents include, but
are not limited to, SOCl,, POCl,, PCl,, PCly, POBr;, PBr;,
or PBr;. Sulfonylating agents include, but are not limited to,
alkanesulfonyl halides or anhydrides (preferably methane-
sulfonyl chloride or methanesulfonic anhydride), aryl sul-
fonyl halides or anhydrides (such as p-toluenesulfonyl chlo-
ride or anhydride), or haloalkylsulfonyl halides or
anhydrides (preferably trifluoromethanesulfonic anhydride).
Bases may include, but are not limited to, trialkylamines
(preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine), bicyclic amidines (preferably DBU), anilincs
(preferably N-dimethyl aniline), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, lower alkanenitriles (1-6 carbons) (preferably
acetonitrile), dialkyl ethers (preferably diethyl ether), cyclic
ethers (preferably tetrahydrofuran or 1,4-dioxane), N,N-
dialkylformamides (preferably dimethyl formamide), N,N-
dialkylacetamides (preferably dimethyl acetamide), cyclic
amides (preferably N-methylpyrrolidin-2-one), dialkylsul-
foxides (preferably dimethylsulfoxide), aromatic hydrocar-
bons (preferably benzene or toluene), or haloalkanes with
1-10 carbons and 1-10 halogens (preferably
dichloromethane). Preferred reaction temperatures range
from -20° C. to 100° C.
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Altcrnatively, compounds of formula 23b can be obtained
by first reacting compounds of formula 22 with compounds
of the formula R*—(C=NH)—OR”, where R? is defined
above and R¥ is a lower alkyl group (preferably methyl or
ethyl), in the presence or absence of an acid in an inert
solvent to give an intermediate of formula 24. Compounds
of formula 24 react with a compound of formula R—C=0—
R/, where R and R’ are each or independently lower alkoxy
(preferably methoxy or ethoxy), 1-imidazolyl, halo, aryloxy
(preferably 4-nitrophenoxy) in the presence or absence of an
inert solvent to afford compounds of formula 23b. Bases
may include, but are not limited to, alkali metals (preferably
sodium), alkali metal hydrides (preferably sodium hydride),
alkali metal alkoxides (1-6 carbons) (preferably sodium
methoxide, sodium ethoxide, or sodium tert-butoxide), alka-
line earth metal hydrides, alkali metal dialkylamides
(preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal hydroxides, alkali metal bis-
(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (prcferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), bicyclic
amidines (preferably DBU), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or tert-butanol), lower alkanenitriles (1-6
carbons) (preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene).
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Compounds of formula I can also be prepared from
compounds of formula 17 (prepared using the methods
applicable to the synthesis of compounds of formula I),
where Pis H or an appropriate amino protecting group. Such
groups, known in the art of organic synthesis for the
protection of amines, include those listed in “Protective
Groups in Organic Synthesis”, by Greene and Wuts [John
Wiley & Sons, NY, 1991]. Examples of amine protecting
groups include, but are not limited to, acyl types (such as
formyl, trifluoroacetyl, phthalyl, and p-toluenesulfonyl),
carbamate types (such as benzyloxycarbonyl,
t-butoxycarbonyl, 9-fluorenymethyloxycarbonyl,
allyloxycarbonyl, and 2,2,2-trichloroethyloxycarbonyl),
alky! types (such as benzyl and triphenylmethyl). Reacting
compounds of formula 17 with a halogenating agent pro-
vides compounds of formula 18 where X is Br, Cl, or 1.
Compounds of formula 18 react with a compound of for-
mula R*M (where M is alkali metal, ZnCl, ZnBr, MgBr,
MgCl, Mgl, CeCl,, CeBr,, copper halides, B(OII),, B(O-
lower alkyl),, or Sn(lower alkyl);) in the presence or
absence of an organometallic catalyst in the presence or
absence of a base in an inert solvent at temperatures ranging
from -100° C. to 200° C. to give compounds of formula I
(or their N-protected forms which can then be deprotected).
Similar conditions have been described in WO 98/54093.
Those skilled in the art will recognize that the reagents R*M
may be generated in situ. Organometallic catalysts include
but are not limited to, palladium phosphine complexes (such
as Pd(PPh,),), palladium halides or alkanoates (such as
PdCL,(PPh,), or Pd(OAc),), or nickel complexes (such as
NiCL,(PPh,),). Bases may include, but are not limited to,
alkali metal alkoxides (1-6 carbons) (preferably sodium
methoxide, sodium ethoxide, or sodium tert-butoxide),
alkali metal carbonates or bicarbonates, alkali metal
hydroxides, alkali metal phosphates, or trialkylamincs
(preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine). Inert solvents may include, but are not lim-
ited to, lower alkanenitriles (1-6 carbons) (prcferably
acetonitrile), water, dialky] ethers (preferably diethyl ether),
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N,N-dialkylformamides (preferably dimethyl formamide),
N,N-dialkylacetamides (preferably dimethyl acetamide),
cyclic amides (preferably N-methylpyrrolidin-2-one),
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
hydrocarbons (preferably benzene or toluene).
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Compounds of formula 22 may be obtained from com-
pounds of formula 20, where R* is defined as above.
Compounds of formula 20 are reacted with compounds of
formula R*—C—=0—R¢, where R? is defined above and R®
is halogen, cyano, lower alkoxy (1~6 carbons), or lower
alkanoyloxy (1~6 carbons), in the presence of a base in an
inert solvent at reaction temperatures ranging from -78° C.
1o 200° C. to afford compounds of formula 21. Bases may
include, but are not limited to, alkali metal hydrides
(preferably sodium hydride), alkali metal alkoxides (1-6
carbons) (preferably sodium methoxide, sodium ethoxide, or
sodium tert-butoxide), alkaline earth metal hydrides, alkali
metal dialkylamides (preferably lithium diisopropylamide),
alkali metal carbonates, alkali metal hydroxides, alkali metal
bis-(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), bicyclic
amidinces (preferably DBU), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or tert-butanol), lower alkanenitriles (1-6
carbons) (preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
drofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene). Alternatively, compounds of formula 20
may be reacted with a solvent of formula R>—C=0—R¢,
where R* is defined above and R° is lower alkoxy (1-6
carbons), in the presence of an alkali metal (preferably
sodium) at reaction temperatures ranging from -78° C. to
200° C. to afford compounds of forrnula 21. Compounds of
formula 21 may be reacted with hydrazine (hydrate or
hydrochloride salt) in an inert solvent, at reaction tempera-
tures ranging from 0° C. to 200° C., preferably 70° C. to
150° C., to afford compounds of formula 22. Inert solvents
may include, but are not limited to, water, lower alkanoic
acids (preferably formic, acetic, or trifluoro acetic acid),
alkyl alcohols (1-8 carbons) (preferably methanol or
ethanol), lower alkanenitriles (1-6 carbons) (preferably
acetonitrile), cyclic cthers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethy!
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene).
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Alternatively, compounds of formula 21 can be obtained
by first reacting compounds of formula 24 with dialkyl
formamide dialkyl acetal of formula (R"R‘)N—CH(OR%’2
where R, R, and R’ are each or independently C,—C, lower
alkyl (preferably methyl) in the presence or absence of an
inert solvent at reaction temperatures ranging from 0° C. to
250° C., preferably between 70 C.°C. and 150° C. to provide
compounds of formula 25. Inert solvents may include, but
are pot limited to, lower alkanenitriles (1-6 carbons)
(preferably acetonitrile), dialkyl ethers (preferably diethyl
ether), cyclic ethers (preferably tetrahydrofuran or 1
,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene), or
haloalkanes with 1-10 carbons and 1-10 halogens
(preferably dichloromethane). Compounds of formula 25
can be reacted with hydroxylamine salt (prcferably
hydrochloride) in the presence or absence of an inert solvent
at reaction temperatures ranging from 0° C. to 250° C.,
preferably between 70° C. and 200° C. to provide oxazoles
of formula 26. Inert solvents may include, but are not limited
to, alkyl alcohols (1-8 carbons) (preferably methanol,
ethanol, or tert-butanol), lower alkanenitriles (1-6 carbons)
(preferably acetonitrile), water, dialkyl ethers (preferably
diethy! ether), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene).
Oxazole intermediates of formula 26 can be reacted with a
base in the presence or absence of an inert solvent at reaction
temperatures ranging from 0° C. to 200° C. Bascs may
include, but are not limited to, alkali hydroxides (preferably
sodium or potassium hydroxide), alkali metal hydrides
(preferably sodium hydride), alkali metal alkoxides (1-6
carbons) (preferably sodium methoxide, sodium ethoxide, or
sodium tert-butoxide), alkaline earth metal hydrides, alkali
metal dialkylamides (preferably lithium diisopropylamide),
alkali metal carbonates, alkali metal hydroxides, alkali metal
bis-(trialkylsilyl)amides (preferably lithium or sodium
(trimethylsilyl)amide), trialkylamines (preferably N,N-di-
isopropyl-N-ethyl amine or triethylamine), bicyclic
amidines (preferably DBU), or heteroaromatic amines
(preferably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably
methanol, ethanol, or tert-butanol), lower alkanenitriles (1-6
carbons) (preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahy-
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drofuran or 1,4-dioxanc), N,N-dialkylfornamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene).

EXAMPLES

The following examples listed in the TABLE are provided
to describe the invention in further details. These examples
can be prepared by one or more of the above-mentioned
method and are intended to illustrate and not to limit the
invention.

The numbering system used to describe the compounds of
the present invention is as follows:

7 1 4 5
6§ N/N 3N/\N/N
2 6
S\ )\) ZK )\}
AN

Commercial reagents were used without further purifica-
tion. THF refers to tetrabydrofuran. LDA refers to lithium
diisopropylamide and DBU refers to 1,8-diazabicyclo[5.4.0]
undec-7-ene. Room or ambient temperature refers to 20° C.
to 25° C. Concentration implies the use of a rotary evapo-
rator. TLC refers to thin layer chromatography. Mass spec-
tral data were obtained either by CI or APCI methods. Other
commonly used abbreviations are: Ph is phenyl, Me is
methyl, Et is ethyl, Pr is n-propyl, iPr is isopropyl, Bu is
butyl, iBu is isobutyl (CH,-~CHMe,), tBu is tert-butyl, cBu
is cyclobutyl, Pent is n-pentyl, cPent is cyclopentyl, cHex is
cyclohexyl, Py is pyridyl, MeOH means methanol, EtOH
means ethanol, EtOAc means cthyl acetate, Et,0 means
diethyl ether, CH,Cl, means methylene chloride, DMSO
means dimethyl sulfoxide, NMP means N-methyl
pyrrolidone, THF means tetrahydrofuran, DMF means dim-
ethyl formamide, EX means example,

Example 1

Preparation of 7-(2-(cyclohexylamino)ethylamino)-
2,5-dimethyl-3-(4-chloro-2,6-dimethylphenyl)-
pyrazolo[1,5-a] pyrimidine

(formula I where X is CH, R' is CH,, R*is H, A
is CH,, B is CH,, R3 is CH,, R* is 2,6-dimethyl-4-
chlorophenyl, R is cyclohexyl)

A. 4-Bromo-3,5-dimethyl chlorobenzene

Slurry 2,6-dimethyl-4-chloroaniline hydrochloride (23 g,
193.11 g/mol) in CH,Cl, (100 ml) and wash with saturated
NaHCO; to generate the free base. Dry over Na,SO,, filter
and evaporate down to a violet oil. Slurry up in 120 mL 6.0
N H,S0, and stir vigorously at ambient temperature to
break up larger picces of solid. Cool to 0° C. in an ice/water
bath, then portionwise over 15 min add a clear colorless
solution of NaNO, in 50 mL. H,O. Maintain temperature 15°
C. over course of addition, stirring under dry N,. After 1
hour, carefully pour the cold reaction solution (solution A)
into a second solution (solution B) containing 31.7 g CuBr
in 33 mL aqueous HBr (48%) at ambient temperature. Let
stand at ambient temperature until gas evolution ceases, then
heat to 110° C. under N, while stirring. Stir for 3 h, then cool
to rt. Extract the aqueous layer with a (2:1) mixture of
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hexanes and Et,0 (2x500 mL), then dry the combined
organic layers over Na,SO,, filter and evaporate down to a
brown oil. Triturate the oil with hexanes (100 mL), filter out
the remaining solids and wash with copious amounts of
hexanes. Evaporate the hexane layers to concentrate then
flush through a pad of silica to remove baseline material,
using hexanes as eluent. Evaporate to a clear colorless oil
(135 g).

B. 4-Chloro-2,6-dimethyl benzaldehyde

Dissolve 4-bromo-3,5-dimethyl chlorobenzene (6.5 g) in
50 mL anhydrous THF and cool to -78° C. (dry ice/acetone)
under N,. Dropwise over 5 min add a solution of butyl-
lithium (12.50 mL, 2.5M in hexanes) to the stirring solution
of aryl bromide at -78° C. After 2 h, dropwise add anhy-
drous DMF (5.0 mL) to the orange/red reaction solution and
allow to wamn to ambient temperature overnight while
stirring under N,. Evaporate the yellow solution down to a
yellow oil and partition between H,0 (100 mL) and CH,Cl,
(100 mL). Extract the aqueous layer once with CH,Cl,, then
pool the organic layers and dry over Na,SO,, filter and
evaporate down to 5.0 g of yellow oil. Use without further
purification. LCMS=169.6 (MH*).

C. 4-Chloro-2,6-dimethyl benzyl alcohol

Dissolve 4-chloro-2,6-dimethyl benzaldehyde (5.0 g,
168.64 g/mol) in 100 mL dry MeOH. Cool to 0° C. while
stirring under N,. Portionwise add powdered NaBH, (0.76
g, 37.85 g/mol) over S min. Stir at 0° C. for 2 h, monitoring
by TLC until aldehyde consumed, then evaporate to a yellow
oil. Add H,0 (50 mL) and bring to pH 7.0 by addition of
saturated NH,Cl. Extract the ncutral aqueous layer with
CH,Cl, (3x75 mL) and dry the pooled organic layers over
Na,SO,. Filter and concentrate to a yellow oil. Flush
through a pad of silica to remove baseline material, then
evaporate to a yellow solid (3.0 g) which can be used
without further purification. LCMS=171.6 (MH"), 169.6
M).

D. 4-Chloro-2,6-dimethyl phenyl acetonitrile

Dissolve 4-chloro-2,6-dimethyl benzyl alcohol (2.8 g,
170.66 g/mol) in CH,Cl, (25 ml.) and cool to 0° C. under
N,. Dropwise add thionyl chloride (2.4 mL, 3.90 g, 118.9
g/mol) in 10 mL CH,CI, while stirring under N,. After 2 h,
monitoring by TLC (alcohol Rf=0.35, chloride Rf=1.0;
using 20% EtOAc/80% hexanes as eluent), quench the
reaction carefully by addition of saturated NaHCO, (100
mL) and stir until gas evolution ceases. Separate layers, then
extract the aqueous layer with CH,Cl, (100 mL). Pool the
organic layers, dry over Na,SO,, filter and evaporate to a
pale yellow oil. Take up in DMSO (25 mL.), add solid NaCN
(1.25 g, 49.011 g/mol) and heat to 60° C. while stirring under
N,. Stir 2 h until chloride consumed (TLC; chloride Rf=1.0,
nitrile Rf=0.6; using 20% EtOAc/80% hexanes as cluent),
then cool to rt. Add 2.0 N NaOH (150 mL}) and stir until
orange precipitate forms, then filter and wash solid with
H,O0. Dissolve solid in CH,CL,, wash with H,0, the dry over
Na,SO,. Filter the organic layer and evaporate to an orange
oil which crystallizes upon standing at ambient temperature.
(23 g). LCMS=180.2 (MH*), 178.2 (M").

E. 2-(4-Chloro-2,6-dimethylphenyl)-3-
oxobutanenitrile

Dissolve 4-chloro-2,6-dimethyl phenyl acetonitrile (2.3 g,
179.2 g/mol) in 15 mL EtOAc and add sodium metal (0.35
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g, pea-sized fragments). Heat to reflux (90° C. bath
temperature) under N, overnight. Evaporate down to solid
and slurry up in Et,0 (100 mL); stir vigorously to break up
fragments. Filter and wash solid with copious amounts of
Et,0. Dissolve solid in H,O to form a clear yellow solution,
and add 1.0 N HC1 (100 mL) to pH 1. Extract the resulting
cloudy solution with CH,Cl, (3x100 mL) wuntil aqueous
layer is clear. Pool and dry the organic layers over Na,SO,,
filter and evaporate to yellow oil (1.8 g). TLC: Rf=0.2 using
20% EtOAc/80% hexanes as eluent. LCMS=222.3 (MH*);
220.2 (MO).

F. 5-Amino-4-(4-chloro-2,6-dimethylphenyl)-3-
methylpyrazole

Dissolve anhydrous hydrazine (0.91 g, 0.90 mL) in 20 mL
toluene. Add glacial acetic acid (2.25 mL) and allow to stand
at ambient temperature for 10 min until solution becomes
cloudy white. Add a solution of 2-(4-chloro-2,6-
dimethylphenyl)-3-oxobutancnitrile in 10 toluene, rinsing
out the ketonitrile flask with an additional 5 mL toluene.
Heat to reflux under N, (130° C.) with Dean-Stark trap
attached. Water will begin to accumulate after 10 min or so.
After 2 h, evaporate down and partition between 1.0 N
NaOH (100 mL) and EtOAc (100 mL). Extract aqueous
layer with EtOAc (2x100 mL), then pool the organic layers
and dry over Na,SO,. Filter and evaporate to yellow oil
(1.75 g). Use without further purification. LCMS=236.5
(MH*); 234.5 (M").

G. 7-Hydroxy-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-alpyrimidine

OH

7 —N
NN

x
NS

Cl

Dissolve S-amino-4-(4-chloro-2,6-dimethylphenyl)-3-
methylpyrazole in 20 mL glacial acetic acid at ambient
temperature, and add ethyl acetoacetate (2.0 mL, 1.99 g).
Heat to reflux (130° C.) under N, overnight. Evaporate
down to concentrate and add 200 mL Et20 to precipitate out
product. Stir at ambient temperature for 1 hour, then filter
and wash the resulting white solid (1.25 g) with copious
amounts of Et,;0. LCMS=302.2 (MH*); 300.2 (M").
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H. 7-Chloro-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-a]pyrimidine

Cl
/ N/N
A\
\
NTOS
Cl

Slurry 7-hydroxy-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-a] pyrimidine in 10 mL
POCl, and reflux at 130° C. under N,,. After 2 h, monitoring
by TLC (alcohol Rf=0.5, chloride Rf=1.0; EtOAc as eluent),
quench the reaction carefully at ambient temperature by
diluting with 50 mL CH,Cl, and pouring slowlyj into
non-stirring saturated NaHCO;. Adjust stirring speed to
control rate of quenching of residual POCI, and stir until gas
evolution ceases. Separate the layers and extract the aqueous
layer with CH,Cl, (2x50 mL). Pool the organic layers and
dry over Na,SO,. Filter and evaporate to yellow oil, which
is used directly without further purification.

L. 7-(2-aminoethylamino)-2,5-dimethyl-3-(4-chloro-
2,6-dimethylphenyl)-pyrazolo[1,5-a] pyrimidine

J

NH2

HN

/ —~N
NN\

N

NS

Cl

Dissolve 7-chloro-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-a] pyrimidine in 25 mL
CH,CN, then add excess cthylenediamine (5 mL) and heat
to 80° C. for 3-6 h under N, with attached reflux condenser.
(TLC; product diamine Rf=0.5, ary! chloride Rf=1.0; [10%
(2.0M NH; in MeOH)/90% CH,CL,] as eluent). Cool to
ambient temperature and evaporate to yellow oil. Partition
between CH,Cl, (50 mL) and 1.0 N NaOH (50 mL), and
extract aqueous layer 2x30 mLL CH,Cl,. Pool organic layers,
dry over Na,SO,, filter and evaporate to yellow-white foam
(1.25 g). Use without further purification. LCMS=344.4
(MH*); 342.3 (M),
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J. 7-(2-(Cyclohexylamino)ethylamino)-2,5-
dimethyl-3-(4-chloro-2,6-dimethylphenyl)-pyrazolo
[1,5-a] pyrimidine

NH

J

HN

N
/N\

X

NT S

Cl

Dissolve 7-(2-aminoethylamino)-2,5-dimethyl-3-(4-
chloro-2,6-dimethylphenyl)-pyrazolo [1,5-a] pyrimidine
(0.183 g, 5.4x10™* mol, 339.2 g/mol) in dichloroethane (5
mL) and add cyclohexanone (100.12 g/mol) and sodium
triacetoxyborohydride (0.172 g, 211.94 g/mol). To the
resultant slurry, add glacial acetic acid (0.032 mL, 5.4x10™*
mol) and stir at ambient temperature under N, for 3 h.
Partition between CH,Cl, (3 mL) and 1.0 N NaOH (10 mL),
then separate the layers and chromatograph the CH,Cl,
layer using [10% (2.0M NII; in MeOH)/90% CH,Cl,] as
eluent. Obtained 0.16 g white solid-foam upon evaporation.

Example 2

Preparation of 7-(2-cyclopentylamino)ethylamino)-
3-(2,4-dimethoxyphenyl)-2,5-dimethyl-pyrazolo[1,5-
alpyrimidine
(formula I where X is CH, R* is CH,, R%is H, A
is CH,, B is CH,, R? is CH,, R® is 2,4-
dimethoxyphenyl, R® is cyclopentyl)

A. (3E)-3-(2,4-dimethoxyphenyl)-4-
(dimethylamino)but-3-en-2-one

o]

| OMe

OMe

Dissolve 1-(2,4-dimethoxyphenyl)acetone (1.0 g, 5.15
mmol, 194.23 g/mol) in DMF-dicthyl acetal (4.5 mL, 25.7
mmol, 147.22 g/mol) and stir under N, at 100° C. overnight.
TLC using 20% EtOAc/80% hexanes; (ketone Rf=0.25,
product Rf=0.0). Evaporate to thick oil, dissolve in EtOAc
(25 mL) and wash with 11,0 (3x25 mL). Extract pooled H,0
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layers with EtOAc. Dry pooled organic layers over Na,SO,,
filter and evaporate to thick oil which solidifies upon stand-
ing at ambient temperature (0.98 g). Use without further
purification. LCMS=250.2 (MH*); 248.2 (M").

B. 4-(2,4-Dimethoxyphenyl)-5-methyl-isoxazole

N—0O

OMe

OMe

Dissolve (3E)-3-(2,4-dimethoxyphenyl)-4-
(dimethylamino)but-3-en-2-one (5.1 g, 20.6 mmol) in EtOH
(50 mL) and add NH,OH.HCI (3.05 g, 44.0 mmol). Heat to
reflux under N, for 20 min. Cool and evaporate to red-brown
oil. Dissolve in CH,Cl,, dry over Na,SO,, filter and con-
centrate to red-brown oil (4.4 g). Use without further puri-
fication. LCMS=220.2 (MH"); 218.2 (M").

C. 2-(2,4-Dimethoxyphenyl)-3-oxobutanenitrile

NC.

OMe

OMe

Slurry 4-(2,4-dimethoxyphenyl)-5-methyl-isoxazole (4.4
g) in 1.0 N NaOH (35 mL) and add 35 mL MeOH to
dissolve. Heat at 60° C. under N, for 1 hour, then cool to
clear brown solution. Add 1.0 N HCl to acidify to pH 1, then
filter the resulting white solid precipitate. Dissolve solid in
EtOAc, dry over Na,SO,, filter and concentrate to red oil.
Use without further purification. LCMS=220.2 (MH™);
218.2 (M).

D. 5-Amino-4-(2,4-dimethoxylphenyI)-3-
methylpyrazole

This compound was prepared as described in Examiple 1F.
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E. 7-Hydroxy-2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-pyrazolo[1,5-aJpyrimidine

OH
ar /N\
x>
NS
OMe
OMe

This compound was prepared as described in Example
1G.

F. 7-Chloro-2,5-dimethyl-3-(2,4-dimethoxyphenyl)-
pyrazolo[1,5-a]pyrimidine

Cl
Z N/N\
N
NS
OMe
OMe

Slurry 7-hydroxy-2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-pyrazolo[1,5-a] pyrimidine in 10 mL
POCI, and reflux at 130° C. under N,. After 2 h, monitoring
by TLC (alcobol Rf=0.5, chloride Rf=1.0; EtOAc as eluent),
quench the reaction carefully at ambient temperature by
diluting with 50 mL CH,Cl, and pouring slowly into non-
stirring saturated NaHCO,. Adjust stirring speed to control
rate of quenching of residual POCI; and stir until gas
evolution ceases. Separate the layers and extract the aqueous
layer with CH,Cl, (2x50 mL). Pool the organic layers and
dry over Na,SO,. Filter and evaporate to yellow oil, which
is used directly without further purification.

2\%
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G. 7-(2-aminocthylamino)-2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-pyrazolo[1,5-a] pyrimidine

J

NH,

HN
ya N/N\
N
NS
OMe
OMe

Dissolve 7-chloro-2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-pyrazolo[1,5-a] pyrimidine in 25 mL
CH,CN, then add excess cthylenediamine (5 mL) and heat
to 80° C. for 3-6 h under N, with attached reflux condenser.
(TLC: [10% (2.0M NH; in MeOH)/90% CH,Cl,] as eluent).
Cool to ambient temperature and evaporate to yellow oil.
Partition between CH,Cl, (50 mL) and 1.0 N NaOH (50
mL), and extract aqueous layer 2x30 mL CH,CL,. Pool
organic layers, dry over Na,SO,, filter and evaporate to
yellow-white foam. Use without further purification.

H. 7-(2-cyclopentylamino)ethylamino)-3-(2,4-
dimethoxyphenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]
pyrimidine

NH

J

HN

N
/N\

RS

N
OMe

OMe

This compound was prepared as described in Example 17J.
Example 3

Preparation of 7-(2-(cyclopentylamino)ethylamino)-
2,5-dimethyl-3-(2,6-dimethyl-4-methoxyphenyl)-
pyrazolo[1,5-a] pyrimidine
(formula I where X is CH, R? is CH,, R%is H, A
is CH,, B is CH,, R? is CH,, R, is 2,4-dimethyl-
4-methoxyphenyl, R® is cyclopentyl)

A. 4-Methoxy-2,6-dimethyl phenyl acetonitrile

Dropwise add a solution of chlorotrimethylsilane (20 mL)
in CH,Cl, (40 mL) to a stirred solution cooled to 0° C. of
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4-methoxy-2,6-dimethyl benzyl alcohol (approx. 74 mmol)
in 300 mL CH,Cl,. Solution changes color from colorless to
yellow and then to purple over the course of the reaction.
After 2 h, monitoring by TLC (alcohol Rf=0.25, chloride
Rf=0.95; using 20% EtOAc/80% hexanes as eluent), evapo-
rate down to a yellow oil. Dissolve in dry DMF (50 mL) and
cool to 0° C. under N,. Add freshly ground NaCN (7.0 g)
portionwise over 5 minute (exothermic) to the stirring
reaction, forming a yellow/white slurry. Stir for 5-8 h at 0°
C. until no starting material remains, as determined by TLC
(nitrile Rf=0.5; using 20% EtOAc/80% hexanes as eluent).
Partition the reaction solution between EtOAc (100 mL) and
0.1 N NaOH (300 mL). Dry the EtOAc layer over Na2S04,
filter and evaporate to yellow oil. Chromatograph in 10%
EtOAC/90% hexanes on silica to remove residual chloride
and evaporate to 2.1 g yellow solid; clean by TLC. LCMS=
176.5 (MII*), 174.4 (M").

B. 7-(2-(Cyclopentylamino)ethylamino)-2,5-
dimethyl-3-(2,6-dimethyl-4-methoxyphenyl)-
pyrazolo[1,5-a] pyrimidine

OMe

7-(2-(cyclopentylamino)ethylamino)-2,5-dimethyl-3-(2,
6-dimethyl-4-methoxyphenyl)-pyrazolo[1,5-a] pyrimidine
is obtained from 4-methoxy-2,6-dimethyl phenyl acetoni-
trile using the procedures described in EXAMPLE 1 E, F, G,
H, I, and J.

Example 4

Preparation of 7-(2-(cyclopentylamino)ethylamino)-
2-trifluoromethyl-5-methyl-3-(2,4-dichlorophenyl)-
pyrazolof1,5-a] pyrimidine

(formula I where X is CH, R is CH,, R? is H, A
is CH,, B is CH,, R® is CF,, R is 2,4-
dichloropheny}, R® is cyclopentyl)

A. 2-(2,4-Dichlorophenyl)-4,4,4-trifluoro-3-
oxobutanenitrile

Slurry 2,4-dichlorophenylacetonitrile (I) (5.0 g, 26.9
mmol, 186.04 g/mol) in ethyl trifluoroacetate (6.4 mL, 7.6 g,
142.08 g/mol) and add 20 mL anhydrous THF. Portionwise
at ambient temperature add NaH (1.88 g, 47.1 mmol, 60%
in miperal oil) over 5 min. Heat reaction to reflux (90° C.
bath temperature) overnight. Evaporate to thick red-brown
oil and partition between Et,0 (100 mL) and H,0 (60 mL).
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Scparate layers and extract H, O with Et,0 (2x75 mL).
Acidify the aqueous layer with 1.0 N HCl to pH 1 (becomes
cloudy white suspension) and extract aqueous layer with
CH,Cl, (3x100 mL). Dry pooled CH,Cl, layers over
Na,SO,, filter and concentrate to yellow oil (7.5 g, 26.5
mmol). Use without further purification. LCMS=281.9
(MH*); 279.8 (M").

B. 7-(2-(Cyclopentylamino)ethylamino)-2-
trifluoromethyl-2-methyl-3-(2,4-dichlorophenyl)-
pyrazolo[1,5-a] pyrimidine

NH

J

HN

\ CF3

x

NS

Ci

Ci

7-(2-Cyclopentylamino)ethylamino)-2-triflucromethyl-
5-methyl-3-(2,4-dichlorophenyl)-pyrazolo[1,5-a] pyrimi-
dine is obtained from 2-(2,4-dichlorophenyl)-4,4,4-
triffuoro-3-oxobutancnitrile using the procedures described
in EXAMPLE 1 F, G, H, I, and J.

Example 5

Preparation of 7-(2-(cyclopentylamino)ethylamino)-
2,5-dimethyl-3-(4-methoxy-2,6-dimethylphenyl)-1,
5-a]-pyrazolo-1,3,5-triazine

(formula I where X is N, R' is CH,, R*is H, A is
CH,, B is CH,, R? is CH,, R* is 2,6-dimethyl-4-
methoxyphenyl, R is cyclopentyl)

A. (Iminoethyl)[ 4-(4-methoxy-2,6-dimethylphenyl)-
3-methylpyrazol-5-ylJamine acetate salt
N
NH HN \

\
HOAc* N
H

O\

To a solution of S-amino-4-(4-methoxy-2,6-
dimethylphenyl)-3-methylpyrazole (1.89 g) in acetonitrile
(30 mL) add ethylacetimidate (free base, 1.8 mL) followed
by acetic acid (0.47 mL). Collect the precipitate that formed
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upon stirring overnight by filtration. Wash the solid with dry
ether and dry to afford 2.61 g of (iminoethyl)[4-(4-methoxy-
2,6-dimethylphenyl)-3-methylpyrazol-5-yl]lamine acetate
salt as a white powder.

B. 2,6-Dimethyl-7-(2,6-dimethyl-4-methoxyphenyl)-
3H-{1,5-c]-pyrazolo-1,3,5-triazin-4-one

O

Add sodium pieces (1.81 g) to a flask containing anhy-
drous ethanol and equipped with a reflux condenser. Allow
the mixture to stir until all the sodium is consumed and then
add the amidine (2.61 g as the acetate salt) from step A in one
portion. Add diethyl carbonate (7.6 mL) and reflux the
mixture overnight. Concentrate the mixture under reduced
pressure, dissolve the residue in water (75 mL) and adjust
the pH to 5 with 3N HCI. Extract the aqueous mixture with
EtOAc and wash the cxtracts with brine, dry over anhydrous
sodium sulfate, and concentrate in vacuo to obtain a foam.
Stir the residue with hexanes for 20 min and collect the solid
by filtration, then wash with hexanes to obtain 2.01 g of
2,6-dimethyl-7-(2,6-dimethyl-4-methoxyphenyl)-3H{1,5-
cJ-pyrazolo-1,3,5-triazin-4-one as a yellow powder: MS 299
(M+H).

C. 4-Chloro-2,6-dimethyl-7-(2,6-dimethyl-4-
methoxyphenyl) [1,5-a)-pyrazolo-1,3,5-triazine

a

NZ NN

\ Sy
N

O~

Dissolve 2,6-dimethyl-7-(2,6-dimethyl-4-
methoxyphenyl)-3H-[1,5-c]-pyrazolo-1,3,5-triazin-4-one
from step B (1 g) in POCl; (50 mL) and add N,N-
dimethylaniline (0.55 mL). Reflux the reaction mixture
under a dry nitrogen atmosphere for 18 h at which time
concentrate the mixture under reduced pressure. Dissolve
the residue in EtOAc and wash with a saturated aqueous
NaHCO, solution, then with brine. Dry the organic layer
over anhydrous sodium sulfate, filter and concentrate under
reduced pressure to obtain 4-chloro-2,6-dimethyl-7-(2,6-
dimethyl-4-methoxyphenyl) [1,5-a]-pyrazolo-1,3,5-triazine
as a dark oil. MS 317 (M+H).

AN
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D. 2,6-Dimethyl-7-(2,6-dimcthyl-4-
methoxyphenyl)-4-(2-aminoethyl)amino-[1,5-a]-
pyrazolo-1,3,5-triazine

NZ NN

P,

O~

Dissolve 4-chloro-2,6-dimethyl-7-(2,6-dimethyl-4-
methoxypheny]) [1,5-a]-pyrazolo-1,3,5-triazine in dry tolu-
ene (10 mL) to form a stock solution of the chloride (~0.34
M). Add a portion of this solution (8 mL) dropwise into a
stirring solution of ethylenediamine (3.6 mL) in acetonitrile
(50 mL) which is heated to 60° C. After 3 h at 60° C., cool
the solution, concentrate under reduced pressure, dilute with
10% NaOH and extract with EtOAc. Wash the combined
extracts with brine, dry over anhydrous sodium sulfate and
concentrate under reduced pressure to obtain a yellow
residue. Triturate the residue with 20% EtOAc/hexanes and
collect the resulting solid by filtration to obtain 0.72 g of
2,6-dimethyl-7-(2,6-dimethyl-4-methoxyphenyl)-4-(2-
aminoethyl)amino-[1,5-a]-pyrazolo-1,3,5-triazine as a yel-
low solid: MS 341 (M+H).

E. 7-(2-(Cyclopentylamino)ethylamino)-2,5-
dimethyl-3-(4-methoxy-2,6-dimethylphenyl)-{1,5-a]-
pyrazolo-1,3,5-triazine

NH

J
N)\N/N\
\N

—

OMe

Dissolve 2,6-dimethyl-7-(2,6-dimethyl-4-
methoxyphenyl)-4-(2-aminoethyl)amino-[1,5-a]-pyrazolo-
1,3,5-triazine from step D (0.211 g) in dry dichloroethane
(15 mL) and add cyclopentanone (1 equiv). Add acetic acid
(35 L) followed by sodium triacetoxyborohydride (0.184 g)
and stir the resulting homogeneous mixture overnight at
ambient temperature. Dilute the reaction mixture with 4
volumes of CH,Cl,, wash with brine, dry over anhydrous
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sodium sulfatc, and concentrate under reduced pressure to
obtain a yellow solid. Purify using preparative thin-layer
chromatography [10% MeOH(2N NH,)/CH,CL,] to obtain
7-(2-(cyclopentylamino)ethylamino)-2,5-dimethyl-3-(4-
methoxy-2,6-dimethylphenyl)-[1,5-a]-pyrazolo-1,3,5-
triazine.

Example 6

Preparation of 7-(2-(cyclopentylamino)ethylamino)-
2,5-dimethyl-3-(4-ethoxy-2,6-dichlorophenyl)-[1,5-
a]-pyrazolo-1,3,5-triazine

formula I where X is N, R* is CH,, R*is H, A is
CH,, B is CH,, R? is CH,, R* is 2,6-dichloro-4-
ethoxyphenyl, R® is cyclopentyl

A. (Iminoethyl)[ 4-(4-ethoxy-2,6-dichlorophenyl)-3-
methylpyrazol-5-ylJamine acetate salt

NH HN" N\
)k .
HOAc* N
H Cl
cl

0\/

To a solution of S5-amino-4-(4-ethoxy-2,6-
dichlorophenyl)-3-methylpyrazole (4.8 g) in acctonitrile (50
mL) add ethylacetimidate (free base, 2.3 mL) followed by
acetic acid (0.96 mL). Collect the precipitate that formed
upon slirring overnight by filtration. Wash the solid with dry
ether and dry to afford 5.02 g of (iminoethyl)[4-(4-cthoxy-
2,6-dichlorophenyl)-3-methylpyrazol-5-ylJamine acetate
salt as a white powder.

B. 2,6-Dimethyl-7-(2,6-dichloro-4-cthoxyphenyl)-
3H1,5-c}-pyrazolo-1,3,5-triazin-4-one

)(L
HN N~ N\
x> =
N
cl
a

0\/

Add sodium pieces (2.98 g) to a flask containing anhy-
drous ethanol and equipped with a reflux condenser. Allow
the mixture to stir until all the sodium is consumed and then
add the amidine (5.02 g as the acetate salt) from step A in one
portion. Add diethyl carbonate (12.6 mL) and reflux the
mixture for four h. Concentrate the mixture under reduced
pressure, dissolve the residue in water (75 mL) and adjust
the pH to 5 with 3N HCI. Extract the aqueous mixture with
EtOAc and wash the extracts with brine, dry over anhydrous
sodium sulfate, and concentrate in vacuo to obtain a foam.



US 6,476,038 B1

43

Stir the residue with hexanes for 20 min and collect the solid
by filtration, then wash with hexanes to obtain 4.41 g of
2,6-dimethyl-7-(2,6-dichloro-4-ethoxyphenyl)-3H-[1,5-c]-
pyrazolo-1,3,5-triazin-4-one as a beige solid: MS 353
(M+H).

C. 4-Chloro-2,6-dimethyl-7-(2,6-dichloro-4-
ethoxyphenyl) [1,5-a}-pyrazolo-1,3,5-triazine

Cl

\N =

Cl

Cl

0\/

Dissolve 2,6-dimethyl-7-(2,6-dichloro-4-ethoxyphenyl)-
3H{1,5-c]-pyrazolo-1,3,5-triazin-4-one from step B (1.05
g) in POCIl, (50 mL) and add 2,6-lutidine (0.45 mL). Reflux
the reaction mixture under a dry nitrogen atmosphere for 48
h and then concentrate the mixture under reduced pressure.
Dissolve the residue in EtOAc and wash with a saturated
aqueous NaHCO, solution, then with brine. Dry the organic
layer over anhydrous sodium sulfate, filter and concentrate
under reduced pressure to obtain an oil which crystallizes
upon standing. Wash the solid with hexanes to remove
residual 2,6-lutidine and collect the solid on a sintered glass
funnel yielding 4-chloro-2,6-dimethyl-7-(2,6-dichloro-4-
ethoxyphenyl) [1,5-a)-pyrazolo-1,3,5-triazine. MS 372
(M+H).

D. 2,6-Dimethyl-7-(2,6-dichloro-4-ethoxyphenyl)-4-
(2,2-dimethoxyethyl)amino-[1,5-a]-pyrazolo-1,3,5-
triazine

N

—

YN
—

/NC
N7
x

N

Cl
Cl

0\/

Dissolve the product from step C in dry acetonitrile and
then add 2.1 equivalents of aminoacetaldehyde dimethyl
acelal. Heat the solution to 60° C. and stir under a dry
nitrogen atmosphere for 2-6 h. Remove the solvent under
reduced pressure, dilute with 10% NaOH and extract with
EtOAc. Wash the combined extracts with brine, dry over
anhydrous sodium sulfate and concentrate under reduced
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pressurc to obtain a yecllow oil which crystallizes upon
standing. The product, 2,6-dimethyl-7-(2,6-dichloro-4-
ethoxyphenyl)-4-(2,2-dimethoxyethyl)amino-[1,5-2}-
pyrazolo-1,3,5-triazine, is used without further purification.
MS (M+H).

E. 2-{[7-(2,6-dichloro-4-ethoxyphenyl)-2,5,6-
trimethyl-3-pyrazolino[2,3-a]1,3,5-triazin-4-yl]

amino }ethanal
o} H
NH
N SN
x =
N
o
a

0\/

Dissolve the product obtained from step D in neat trif-
luoroacetic acid (25 mL). After allowing the mixture to stand
at ambient temperature for 0.5 h, concentrate the mixture
under reduced pressure. Add saturated aqueous sodium
bicarbonate and stir the resulting heterogeneous mixture for
0.5 h. Extract the aqueous solution with EtOAc, wash the
EtOAc extracts with brine and then dry over anhydrous
sodium sulfate. Evaporation of the solvent under reduced
pressure yields the aldehyde as an off-white foam. *H NMR
(CDCI13): 8 9.79 (s, 1H, CHO).

E. 7-(2(Cyclopentylamino)ethylamino)-2,5-
dimethyl-3-(4-cthoxy-2,6-dichlorophenyl)-{1,5-a]-
pyrazolo-1,3,5-triazine

Cl

Dissolve the aldehyde (62 mg, 0.16 mmol) obtained from
step E in dry dichloroethane (4 mL). Add 1.1 equivalents of
cyclopentylamine followed by 1 equivalent of acetic acid.
After the addition of sodium triacetoxyborohydride (1.4 eqg),
stir the solution at ambient temperature for several h. Dilute

U
At
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the reaction mixture with 4 volumes of CH,Cl, then wash
the mixture with brine (1x), dry over anhydrous Na2SQ4.
Concentrate under reduced pressure. Preparative thin layer
chromatography [10% MeOH(2N NH,)/CH,CL,)] of the
oily residue yields7-(2-(cyclopentylamino)ethylamino)-2,5-
dimethyl-3-(4-ethoxy-2,6-dichlorophenyl)-[1,5-a]-
pyrazolo-1,3,5-triazine.

The preparation of the compounds of the present inven-
tion by the above-mentioned methods is illustrated further
by the following examples, delineated in the TABLE which
are not to be construed as limiting the invention in scope or
spirit to the specific procedures and compounds described in
them. Commonly used abbreviations are: Ph is phenyl, Me
is methyl, Et is ethyl, Pr is n-propyl, iPr is isopropyl, ¢Pr is
cyclopropyl, Bu is butyl, iBu is isobutyl (CH,—CHMe,),
tBu is tert-butyl, cBu is cyclobutyl, Pent is n-pentyl, cPent
is cyclopentyl, cHex is cyclohexyl, Py is pyridyl, Bn is
benzyl (CH,Ph), Ac is acetyl (CH;,—(C=0)), tBOC is
tert-butyloxycarbonyl (tBuO—(C=0)). EX means
example.

By way of further exemplification, details of the prepa-
ration used in Example 14 which is included in the Table are
as follows:

Example 14

Preparation of N-cyclopentyl-N'-[3-(2,3-dichloro-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a Jpyrimidin-7-
yl]-ethane-1,2-diamine hydrochloride salt

formula I where X is CH, R! is ClIl,, R*is I, A is
CH,, B is CH,, R? is CH,, R" is 2,3-dichloro-4-
ethoxyphenyl, R* is cyclopentyl, R® is H

H
N
HN/\/

/N\ N X
= =
N
Cl
Cl

A. 7-Chloro-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine

2,5-Dimethyl-4H-pyrazolo[1,5-a]pyrimidin-7-one (3.5 g,
21 mmol) in phosphorus oxychloride (20 mL) was stirred at
reflux. After 3 hours the dark purple reaction was cooled and
then extracted from ice water with ethyl acetate. The com-
bined organic layers were washed with water and saturated
aqueous sodium bicarbonate, dried (Na,SO,) and then con-
centrated under reduced pressure to give the title compound
(3.0 g, 77%) as a brown solid: +APcl MS (M+1)* 182; H
NMR (CDCl,) 8: 6.74 (s, 1H), 6.42 (s, 1H), 2.55 (s, 3H),
2.53 (s, 3H).

B. N-(2,5-Dimethyl-pyrazolo[1,5-aJpyrimidin-7-yl)-
cthane-1,2-diamine

To a stirred solution of 7-chloro-2,5-dimethyl-pyrazolo
[1,5-a]pyrimidine (3.0 g, 16.5 mmol) in ethanol (60 mL) was
added ethylene diamine (4 mL, 60 mmol). After refluxing 18
hours the reaction was cooled, poured into saturated aqueous
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sodium bicarbonate, and then washed with cthyl acetate. The
aqueous layer was then extracted with 3:7 isopropyl alcohol/
chloroform, the combined extracts were dried (Na,SO,) and
then concentrated under reduced pressure to give the title
compound as an amorphous brown solid (3.2 g, 94%):
+APcl MS (M+1)* 206; *H NMR (methanol-d,) d: 6.05 (s,
1H), 6.00 (s, 1H), 3.45 (m, 2H), 2.91 (m, 2H).

C. N-Cyclopentyl-N'-(2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl)-ethane-1,2-diamine

To a stirred solution of N-(2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl)-ethane-1,2-diamine (3.2 g, 16 mmol) and
cyclopentanone (2.7 mL, 30 mmol) in methano! (30 mL)/
acetic acid (3 mL) was added sodium cyanoborohydride
(0.94 g, 15 mmol), portionwise. After stirring 1 hour the
reaction was concentrated under reduced pressure and then
extracted from saturated aqueous sodium bicarbonate with
ethyl acetate. The combined extracts were dried (Na,SO,),
concentrated under reduced pressure to give the crude
product as a brown oil (5.6 g): +APcl MS (M+1)* 274; 'H
NMR (CDCl,) 5: 6.11 (s, 1H), 6.76 (s, 1H), 3.21 (1, 2H),
3.21 (m, 1H), 3.04 (t, 1H), 2.42 (s, 3H), 2.40 (s, 3H).

D. Cyclopentyl-[2-(2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-ylamino)-ethyl]-carbamic acid tert-
butyl cster

To a stirred solution of the crude N-cyclopentyl-N'-(2,5-
dimethyl-pyrazolo[1,5-alpyrimidin-7-yl)-ethane-1,2-
diamine (5.6 g) in methylene chloride (24 mL)/methanol (2
mL) was added di-tert-butyl dicarbonate (5.1 g, 23 mmol)
and then 4-dimethylaminopyridine (0.6 g, 4.9 mmol). After
stirring 5 hours the reaction was concentrated under reduced
pressure and then chromatographed (1:1 ethyl acetate/
hexanes) to afford the title compound as an orange glass (2.3
£ 39% from B)): +APcl MS (M+1)* 374; "H NMR (CDCL,)
8: 6.16 (s, 1H), 5.78 (s, 1H), 4.25-4.15 (br s, 1H), 3.47 (m,
4H), 2.47 (s, 3H), 2.41 (s, 3H), 1.51 (s, 9H).

E. Cyclopentyl-[2-(3-iodo-2,5-dimethyl-pyrazolo[1,
5-a]pyrimidin-7-ylamino)-ethyl]-carbamic acid tert-
butyl ester

To a 0° C. stirred solution of cyclopentyl-[2-(2,5-
dimethyl-pyrazolo[1,5-alpyrimidin-7-ylamino)-ethyl]-
carbamic acid tert-butyl ester (89 mg, 0.24 mmol) in chlo-
roform (5 mL) was added N-iodosuccinimide (54 mg, 0.24
mmol). After stirring 30 minutes the reaction was extracted
from saturated aqueous sodium thiosulfate with chloroform.
The combined extracts were dried (Na,SO,), concentrated
under reduced pressure to give the product as a slightly
yellowed glass (102 mg, 85%): +APcI MS (M+1)* 500; 'H
NMR (CDCl,) 3: 5.82 (s, 1H), 4.25-4.10 (br s, 1H), 3.46 (s,
41, 2.51 (s, 3H), 2.41 (s, 3H), 1.50 (s, 9I).

F. Cyclopentyl-{2-[3-(2,3-dichloro-phenyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-7-ylamino]-
ethyl}-carbamic acid tert-butyl ester

A suspension of cyclopentyl-[2-(3-iodo-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-ylamino)-ethyl]-carbamic acid
tert-butyl ester (38 mg, 0.076 mmol) and 2,3-
dichlorobenzeneboronic acid in toluene (0.5 mL)/ethanol
(0.5 mL)/2 M aqueous sodium carbonate (0.22 mL) was
degassed (3x) by alternately pulling a vacuum followed by
repressurization with nitrogen. Tetrakis(triphenylphosphine)
palladium (10 mg, 0.009 mmol) was added, and the mixture
was degassed (3x) again. The mixture was stirred for 2.5

4
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hours at 100° C., concentrated under reduced pressure, and
then chromatographed (4:1 hexanes/ethyl acetate) to give
the product as colorless oil (24 mg, 60%): +APcl MS
(M+1)* 518; 'H NMR (CDCl,) 87.42 (dd, 1 H), 7.30 (dd,

1H), 7.22 (t, 1H), 5.84 (s, 1H ), 4.25-4.10 (br s, 1H), 3.49 °

(s, 4H), 2.4 (s, 3H), 2.32 (s, 3H), 1.52 (s, 9H).

G. N-Cyclopentyl-N'{3-(2,3-dichloro-phenyl)-2,5- 10

dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1}-ethane-1,2-
diamine hydrochloride salt

48

The cyclopentyl-{2-[3-(2,3-dichloro-phenyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-7-ylamino]-ethyl}-
carbamic acid tert-butyl ester (21 mg, 0.040 mmol) was
stirred for 1 bour in 2:1 ethanol/concentrated aqueous hydro-
chloric acid (1.5 mL), concentrated under reduced pressure,
and then concentrated 2 additional times from ethanol to
give the title compound (17 mg, 94%): +APcl MS (M+1)*
418; 'H NMR (methanol-d,) &: 7.69 (d, 1H), 7.50-7.40 (m,
2H), 6.78 (s, 1H), 4.06 (br s, 2H), 3.63 (br m, 1H), 3.42 (br
s, 2H), 2.60 (s, 3H), 2.34 (s, 3H).

Table of Examples

RS
|
RS—N
1
A R?
\N/
)\ y
xZ N/h\
R3
)\ s
R! N
R?

EX X R' R? R*® R* A-B-N[R®}-R® MW
7. CHMe H Me 2-Cl-4-F—Ph (CH2)2—NH-cHex 415.93
8 CHMe H Me 2-Cl-4-F—Ph (CH2)2—NH-cPent 401.92
9. CHMe H Me 2-Cl-4-OEt—Ph (CH2)2—NH-cPent 427.98
10. CH Me H Me 2-Cl-6-F—Ph (CH2)2—NH-cPent 401.91
11. CH Me H Me 2-CI—Ph (CH2)2——NH-cPent 383.93
12. CH Me H Me 2-F4Br—Ph (CH2)2—NH-cPent 482.83
13. CH Me H Me 2-F—Ph (CH2)2—NH-cPent 367.47
14, CH Me H Me 23-diCl—Ph (CH2)2—NH-cPent 418.37
15. CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-cPent 448.4
16. CH Me H Me 2,4-diCl—Ph (CH2)2—NH-cBu 404.24
17. CiI Me H Me 2,4diCi—Ph (CH2)2—NH--CH2-cPr 404.34
18. Cll Me 1 Me  2,4-diCl—Ph (CH2)2—NTH-cHex 432.39
19N Me H Me 24diCl—Ph (CH2)2—NH-cHex 433.4
200 CH Me H Me 24-diCl—Ph (CH2)2—NH-cPent 418.36
2. N Me H Me 24-diCl—Ph (CH2)2—NH-cPent 419.4
22. CH Me H Me 24-diF-6-OEt—Ph (CH2)2—NH-cPent 465.98
23. CH Me H Me 24diF—Ph (CH2)2~NH-cHex 399.48
24. CHMe H Me 24-diF—Ph (CH2)2—NH-cPent 385.45
25. CHMe H Me 2,4-diOMe-6Cl—Ph (CH2)2—NH-cPent 443.98
26 CH Me H Me 24-diOMe-6Cl—Ph (CH2)2—NH2 3759
27. CH Me H Me 2,4diOMe—Ph (CH2)2—NH-cHex 423.55
28. CH Me H Me 24,6-triF—Ph (CH2)2—NH-cPent 439.91
29. CHMe H Me 24,6-triMe—Ph CH2-(2-Me-piperidin-6-yl) 391.6
30. CH Me H Me 24,6-triMe—Ph (CH2)2—NH-cBu 37153
3. CH Me H Me 2,46-triMe—Ph (CH2)2—NH—CH2-cPr 371.53
32. CH Me H Me 24,6-triMe—Ph (CH2)2—NH-cHex 405.59
33. CH Et H Me 24,6-triMe—Ph (CH2)2—NH-cHex 419.61
34. CHMe H Me 246-tiMe—Ph (CH2)2—NH-cPent 391.55
35. CHMe H CF3 24,6-tiMe—Ph (CH2)2——NH-cPent 445.52
36. N Me H Me 24,6-triMe—Ph (CH2)2—NH-cPent 392.5
3. CHEt H Me 246tiMe—Ph (CH2)2—NH-cPent 405.59
33. CHMe H Me 246-triMe—Ph (CH2)2—NH-iBu 379.55
3. CI Me H Me 246-triMe—Ph (CH2)2—NH-iPr 365.52
40. CH Mec H Mc 2,4,6-triMe—Ph (CH2)2—NH-tBu 379.54
4. CHMc H Mc 246-triMc—Ph (CH2)2—NH-cPent 405.59
42. CH Me H Me 2,5-diCl—Ph (CH2)2—NH-cPent 418.37
43. CH Me H Me 25-diF—Ph (CH2)2—NH-cHex 385.46
4. N Me H Me 2,5diMe-4-OMe—Ph (CH2)2—NH-cHex 422.6
45. CH Me H Me 25-diMe-4-OMe—Ph (CH2)2—NH-cHex 421.59
46. N Me H Me 2,5-diMe-4-OMe—Ph (CH2)2—NH-cPent 408.5
47. CH Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH—(CH2)2—NH2 394,31
48 CH Me H Me  2,6-diCl-4-OEt—Ph (CH2)2-—NH—CH2—CMe2—NH2 422.36
49. N Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH2 395.3
50. CH Me H Me 2,6-diCl-4-OEt—Ph CH2--CHMe—NH2 408.33

»
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-continued
Table of Examples
RS
I
R6—N
T
A R?
S
X/J\N/ N\
R3
x =
R! N
R4
EX X R* R? R* R* A-B-N[R®}-R® MW
5. CHMe H Me 2,6-diCl-4-OH—Ph (CH2)2—NH-cPent 434,37
52 CHMe H Me 2,6-diCl-4-OMe—Ph 4-NH2-cHex 434,37
53. CHMe H Me 2,6-diCl-4-OMe—Ph 4-NH2-cHex 434.37
54. CH iPr H Me 2,6-diCl-4-OMe-—Ph (CH2)2—CHEt—NH2 450.4
55. CHMe H Me 2,6-diCl-4-OMe—Ph CH2-(2-Me-piperidin-6-yl) 448.4
56 CH Me H Me 2,6-diCl-d-OMe—Ph  (CH2)2—N(CHZ-cPr)2 488.46
57. CH Me H Me 2,6-diCl-4-OMe—Ph  (CH2)2—NH-(3-NH2-cHex) 434.37
58. CH Me H Me 2,6diCl-4-OMe—Ph  (CH2)2—NH-(cis-2-NH2-cHex) 434.37
59. CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(trans-2-NH2-cHex) 434,37
60. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-~CH2-cPr 434.37
61, CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMe—FEt 436.39
622 CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-cPent 448.4
63. CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—Et 408.33
64. CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH2 380.28
65. CH iPr H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH2 408.33
66, CHtBu H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH2 422.4
67. CHnPr H Me 2,6-diCl-4-OMe—Dh (CH2)2—NII2 408.3
68, CH CF3 H Me 2,6-diCi-4-OMe—Ph (CH2)2—NII2 434.3
69. CHMe H Mc 2,6-diCi-4-OMec—Ph (CH2)3—NH—Et 422.36
70. CHMe H Me 2,6-diCl-4-OMe—Ph (CH2)3—NH2 394.31
7. CH Me H Me 2,6diCl-4-OMe—Ph  CH2-(piperidin-2-yl) 4343
72. CHMe H Me 2,6-diCl-4-OMe—~—Ph CH2—CHMe—NH2 3943
73. CH Et H Me 2,6-diCl-4-OMe—Ph CH2—CHMe—NH2 408.33
74, CH iPr H Me 2,6-diCl-4-OMe—Ph CH2—CHMe—NH2 422.36
75. CHaPr H Me 2,6-diCl-4-OMe—Ph CH2—CHMe—NH2 422.36
76. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CMe2—CH2--NH2 422.36
77. CH Me H Me 2,6-diCl-4-OMe—Ph CH2~—CMe2—CH2—NH2 477.44
78. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CMe2—NH2 408.33
79. CHMe H Me 2,6-diCl-4-OMe—Ph CHMe—CHMe—NH2 408.33
80. CH Et H Me 2,6-diCl-4-OMe—Ph CHMe~CHMe—NH2 4224
8. CH Me H Me 2,6-diCl-4-OMe—Ph pyrrolidin-3-yl 406.3
82, CH Me H Me 2,6-diCl—Ph (CH2)2—NH-cPent 418.37
83. N Me H Me 2,6-diCl—Ph (CH2)2—NH-cPent 419.4
8. CHMe H Me 2,6-diCl—Ph (CH2)2—NH—Et 378.30
8. CHMe H Me 2,6-diF-4-OEt—Ph (CH2)2—NH-cPent 465.98
86. CHMe H Me 2,6-diF—Ph (CH2)2~—NH-cPent 385.46
87. CHMe H Me 2,6-diMe-4-OCF3—Ph (CH2)2—NH-cPent 461.52
88 N Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH2 340.4
8. CHMc H Mc 2,6-diMe-4-tBu—Ph (CH2)2—NH-cPent 433.65
90. N Me H Me 2Cl-4F—Ph (CH2)2—NH-cHex 416.9
9. N Me H Me 2Cl-4F—Ph (CH2)2—NH-cPent 402.9
Example 92 method: A cDNA encoding human NPY1 (SEQ ID NO:1) is

Cyclopentyl-{1-[3-(2,6-dichloro-4-methoxy-phenyl)-
2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-
piperidin-3-yl}-amine (MW 488.5)

Example 93

7-piperazino-2,5-dimethyl-3-(2,4-dichlorophenyl)-
pyrazolo[1,5-a] pyrimidine (MW 376.28)

Example 94

Characterization of NPY receptor interactions and

in vivo function

A. Assay for Human NPY, Receptor Binding Activity:
Compounds are assayed for activity using the following

55
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ligated in the appropriate orientation for expression into the
commercial expression vector pBacPAK9 (Clontech, Palo
Alto, Calif.) for expression in SF9 cells. Each Baculoviral
expression vector is co-transfected along with BACUL-
OGOLD DNA (BD PharMingen, San Diego, Calif.) into Sf9
cells. The Sf9 cell culture supernatant is harvested three days
post-transfection. The recombinant virus-containing super-
natant is serially diluted in Hink’s TNM-FH insect medium
(JRH Biosciences, Kansas City) supplemented Grace’s salts
and with 4.1 mM L-Gln, 3.3 g/L. LAH, 3.3 g/L ultrafiltered
yeastolate and 10% heat-inactivated fetal bovine serum
(hereinafter “insect medium”) and plaque assayed for
recombinant plaques. After four days, recombinant plaques
are selected and harvested into 1 ml of insect medium for
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amplification. Each 1 ml volume of recombinant baculovirus
(at passage 0) is used to infect a separate T25 flask contain-
ing 2x10° Sf9 cells in 5 mls of insect medium. After five
days of incubation at 27° C., supernatant medium is har-
vested from each of the T25 infections for use as passage 1
inoculum. Recombinant baculoviral clones are then sub-
jected to a second round of amplification, using 1 ml of
passage 1 stock to infect 1x10® cells in 100 ml of insect
medium divided into 2 T175 flasks. Forty-eight hours post
infection, passage 2 medium is harvested from each 100 ml
prep and plaque assayed for titer. The cell pellets from the
second round of amplification are assayed for affinity bind-
ing of radiolabeled ligand (see below) to verify recombinant
receptor expression. A third round of amplification is then
initiated using an M.O.1. of 0.1 to infect a liter of Sf9 cells.
Forty hours post-infection the supernatant medium is har-
vested to yield passage 3 baculoviral stock and the cell pellet
assayed for affinity binding, Titer of the passage 3 baculovi-
ral stock is determined by plaque assay and an M.O.l. and
Incubation Time Course experiment is carried out to deter-
mine conditions for optimal receptor expression.

Log-phase Sf9 cells are infected with stocks of recombi-
nant baculovirus encoding the proteins of interest (e.g.,
human NPY1 and three g-proteins), followed by culturing in
insect medium at 27° C. 72 hours post-infection, a sample of
cell suspension is analyzed for viability by trypan blue dye
exclusion, and the remaining Sf9 cells are harvested via
centrifugation (3000 rpm/10 min/ 4° C).

Preparation of purified membranes: Sf9 cell pellets are
resuspended in homogenization buffer (10 mM HEPES, 250
mM sucrose, 0.5 (Og/ml leupeptin, 2 Og/ml Aprotinin, 200
OM PMSEF, and 2.5 mM EDTA, pH 7.4) and homogenized
using a POLYTRON homogenizer (setting 5 for 30
scconds). The homogenate is centrifuged (536xg/10 min/4°
C.) to pellet the nuclei. The supernatant containing isolated
membranes is decanted to a clean centrifuge tube, centri-
fuged (48,000xg/30 min, 4° C.) and resuspended in 30 ml,
or preferably 20 ml of homogenization buffer. This centrifu-
gation and resuspension step is repeated twice. The final
pellet is resuspended in ice cold Dulbecco’s PBS containing
5 mM EDTA and stored in frozen aliquots until needed at
-80° C. The protein concentration of the resulting mem-
brane preparation is measured using the Bradford protein
assay (Bio-Rad Laboratories, Hercules, Calif). By this
measure, a 1-liter culture of cells typically yields 50-100 mg
of total membrane protein.

CO-infection for GTPy*S binding assay: Four baculovi-
ral expression vector stocks are used to infect a culture of
Sf9 cells with an MOI of 1:1:1:1. These four consisted of
one vector encoding the human NPY1 receptor and a
different commercially obtained baculoviral expression vec-
tor stock encoding each of the three subunits of a heterot-
rimeric G-protein, in particular, the G-protein-encoding
virus stocks are obtained from BIOSIGNAL Inc., Montreal,
and are 1) a Ga G-protein subunit-encoding virus stock
(either the rat Go,, G-protein-encoding virus stock BIO-
SIGNAL #V51008 or the rat Ga,, G-protein-encoding virus
stock BIOSIGNAL #V5H010), 2) a bovine B1 G-protein-
encoding virus stock (BIOSIGNAL #V5H012), and 3) a
human y2 G-protein-encoding virus stock (BIOSIGNAL
#V6B003). Agonist-stimulated GTPy>S binding on purified
membranes is assessed using hNPY 1-36 (American Peptide
Co., Sunnyvale, Calif.) as agonist in order to ascertain
functional activity as measured by GTPy*>S binding.

B. GTPy*S binding assay: Purified Sf9 cell membranes
are resuspended by Dounce homogenization (tight pestle) in
GTPy*’S binding assay buffer (50 mM Tris pII 7.0, 120 mM
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NaCl, 2 mM MgCl2, 2 mM EGTA, 0.1% BSA, 0.1 mM
bacitracin, 100KIU/mL Aprotinin, 5 uM GDP) and added to
reaction tubes at a concentration of 30 ug/reaction tube.
After adding increasing doses of the agonist hNPY 1-36
(American Peptide Co., Sunnyvale, Calif.), reactions are
initiated by the addition of 100 pM GTPy**S. Following a
30-minute incubation at ambient temperature, the reactions
are terminated by vacuum filtration over GF/C filters (pre-
soaked in wash buffer, 0.1% BSA) followed by washing
with ice-cold wash buffer (50 mM Tris pH 7.0, 120 mM
NaCl). Bound GTPy**S is determined by liquid scintillation
spectrometry of the washed filters. Non-specific binding is
determined using 10 mM GTPyS. Data are generally
expressed as % maximal response and are derived by
determining the maximal agonist stimulated % above basal
stimulation. Computer analysis may be conveniently used to
calculate estimated ECsq, IC,, and K; values from GTPy>*S
binding experiment data, €.g., using SigmaPlot software.
The binding affinity for the preferred compounds of the
invention, expressed as K; values, ranges from about 0.1
nanomolar to about 5 micromolar. Particularly preferred
compounds yicld a K; value of less than 100 nanomolar,
most preferably less than 10 nanomolar.

Assay for affinity binding of radiolabeled ligand: Purified
membranes are washed with PBS and re-suspended by
gentle pipetting in binding buffer (S0 mM Tris(HCI), 5 mM
KCl, 120 mM NaCl, 2 mM CaCl2, 1 mM MgCl2, 0.1%
bovine serum albumin (BSA), pH 7.4). Membranes (5 ug)
are added to siliconized (Sigmacote, Sigma) polypropylene
tubes in addition to 0.050 nM [125I]NPY (porcine, New
England Nuclear Corp., Boston, Mass.) for competition
analysis or 0.010-0.500 nM [125T]NPY (porcine) for satu-
ration analysis. For evaluation of guanine nucleotide effects
on receptor affinity, GTP is added at a final concentration of
100 uM. Cold displacers are added at concentrations ranging
from 10-12 M to 10-6 M to yield a final volume of 0.250
mL. Nonspecific binding is determined in the presence of 1
#M NPY (human, American Peptide Co., Sunnyvale, Calif.)
and accounts for less than 10% of total binding. Following
a 2-hour incubation at ambient temperature, the reaction is
terminated by rapid vacuum filtration. Samples are filtered
over presoaked GF/C Whatman filters (1.0% polyethylene-
imine for 2 hours) and rinsed 2 times with 5 mL cold binding
buffer lacking BSA. Remaining bound radioactivity is mea-
sured by gamma counting. To estimate the Bmax, Kd and Ki,
the results of binding experiments are analyzed using Sig-
maPlot software (SPSS Science, Chicago, I11.). The bindin-
g-affinity for the compounds of the invention, expressed as
a Ki value, ranges from about 0.1 nanomolar to about 10
micromolar. The most preferred compounds of the invention
bhavc a Ki of less than 100 nanomolar and a binding
selectivity of >100-fold relative to other G-protein coupled
receptors, including NPY and CRF1, receptors.

C. In vivo Analysis—Food Deprivation

Subjects. Experimentally naive and experienced male
Sprague-Dawley rats (Sasco, St. Louis, Mo.) weighing
210-300 g at the beginning of the experiment are used.
Animals are triple-housed in stainless steel hanging cages in
a temperature (22 C.£2) and humidity (40-70% RH) con-
trolled animal facility with a 12:12 hour light-dark cycle.
Food (Standard Rat Chow, PMI Feeds Inc., #5012) and
water are available ad libitum.

Apparatus. Consumption data is collected while the ani-
mals are housed in Nalgene Metabolic cages (Model #650-
0100). Each cage is comprised of subassemblies made of
clear polymethlypentene (PMP), polycarbonate (PC), or
stainless steel (SS). All parts disassemble for quick and
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accurate data collection and for clcaning. The entire
cylinder-shaped plastic and SS cage rests on a SS stand and
houses one animal.

The animal is contained in the round Upper Chamber
(PC) assembly (12 cm high and 20 cm in diameter) and rests
on a S8 floor. Two subassemblies are attached to the Upper
Chamber. The first assembly consists of a SS feeding
chamber (10 cm long, 5 cm high and 5 cm wide) with a PC
feeding drawer attached to the bottom. The feeding drawer
has two compartments: a food storage compartment with the
capacity for approximately 50 g of pulverized rat chow, and
a food spillage compartment. The animal is allowed access
to the pulverized chow by an opening in the SS floor of the
feeding chamber. The floor of the feeding chamber does not
allow access to the food dropped into the spillage compart-
ment. The second assembly includes a water bottle support,
a PC water bottle (100 ml capacity) and a graduated water
spillage collection tube. The water bottle support funnels
any spilled water into the water spillage collection tube.

The lower chamber consists of a PMP separating cone,
PMP collection funnel, PMP fluid (urine) collection tube,
and a PMP solid (feces) collection tube. The separating cone
is attached to the top of the collection funnel, which in turn
is attached to the bottom of the Upper Chamber. The urine
runs off the separating cone onto the walls of the collection
funnel and into the urine collection tube. The scparating
cone also separates the feces and funnels it into the feces
collection tube.

Food consumption, water consumption, and body weight
may be measured with an Ohaus Portable Advanced scale
(0.1 g accuracy).

Procedure. Prior to the day of testing, animals are habitu-
ated to the testing apparatus by placing each animal in a
Metabolic cage for 1 hour. On the day of the experiment,
animals that have been food deprived the previous night are
weighed and assigned to treatment groups. Assignments are
made using a quasi-random method utilizing the body
weights to assure that the treatment groups had similar
average body weight. Animals are then administered either
vehicle (0.5% methyl cellulose) or drug (a compound of the
invention). At that time, the feeding drawer is filled with
pulverized chow, the filled water bottle, and the empty urine
and feces collection tubes are weighed. Two hours after drug
treatment, each animal is weighed and placed in a Metabolic
Cage. Following a one-hour test session, animals are
removed and body weight obtained. The food and water
containers are then weighed and the food and water con-
sumption data recorded.

Drugs. Drug suspended in vehicle, or vehicle alone as a
control, is administered orally (PO) using a gavage tube
connected to a 3 or 5 ml syringe at a volume of 10 ml/kg.
Drug is made into 2 homogenous suspension by stirring and
ultrasonicating for at least 1 hour prior to dosing,

Statistical Analyses. The means and standard errors of the
mean (SEM) for food consumption, water consumption, and
body weight change arc obtained. One-way analysis of
variance using Systat (5.2.1) is used to test for group
differences. A significant effect is defined as having a p value
of <0.05.

The following parameters are defined: Body weight
change is the difference between the body weight of the
animal immediately prior to placement in the metabolic cage
and its body weight at the end of the one hour test session.
Food consumption is the difference in the weight of the food
drawer prior to testing and the weight following the 1-hour
test session. Water consumption is the difference in the
weight of the water bottle prior to testing and the weight
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following the 1-hour test session. Preferred compounds of
the invention reduce food intake and body weight gain,
preferably to a statistically significant degree as determined
by standard parametric analysis such as a student’s T-test.

Example 95
Assay for CRF Receptor Binding Activity

As discussed above, the following assay is defined herein
as a standard in vitro CRF receptor binding assay. The assay
may be used to demonstrate CRF1 receptor-binding activity.
The CRF receptor binding is performed using a modified
version of the assay described by Grigoriadis and De Souza
(Methods in Neurosciences, Vol. 5, 1991). IMR-32 human
ncuroblastoma cells, a ccll-line that naturally expresses the
CRF1 receptor, are grown to confluency in DMEM contain-
ing FBS.

To prepare receptor-containing membranes, cells are
homogenized in wash buffer (50 mM Tris HCl, 10 mM
MgCl,, 2 mM EGTA, pH 7.4) and centrifuged at 48,000 g
for 10 min at 4° C. The pellet is re-suspended in wash buffer
and the homogenization and centrifugation steps are per-
formed two additional times.

Membrane pellets containing CRF receptors are
re-suspended in 50 mM Tris buffer pH 7.7 containing 10
mM MgCl, and 2 mM EDTA and centrifuged for 10 min at
48000xg. Membranes are washed again and brought to a
final concentration of 1500 mg/m! in binding buffer (Tris
buffer above with 0.1% BSA, 15 mM bacitracin and 0.01
mg/ml aprotinin.). For the binding assay, 100 ml of the
membranc preparation arc added to 96 well microtube plates
containing 100 ml of **I-CRF (SA 2200 Ci/mmol, final
concentration of 100 pM) and 50 ml of test compound.
Binding is carried out at ambient temperature for 2 h. Plates
are then harvested on a Brandel 96 well cell harvester and
filters are counted for gamma emissions on a Wallac 1205
Betaplate liquid scintillation counter. Non specific binding is
defined by 1 mM cold CRF. IC,, values are calculated with
the non-linear curve fitting program RS/1 (BBN Software
Products Corp., Cambridge, Mass.). The binding affinity for
a compound of Formula I expressed as an ICy, value
generally ranges from about 0.5 nanomolar to about 10
micromolar.

Example 96

Preparation of Radiolabeled Probe Compounds of the Inven-
tion

The compounds of the invention are prepared as radiola-
beled probes by carrying out their synthesis using precursors
comprising at least one atom that is a radioisotope. The
radioisotope is preferably selected from of at least one of
carbon (preferably '“C), hydrogen (preferably *H), sulfur
(preferably 33S), or iodine (preferably *2°I). Such radiola-
beled probes are conveniently synthesized by a radioisotope
supplier specializing in custom synthesis of radiolabeled
probe compounds. Such suppliers include Amersham
Corporation, Arlington Heights, Ill.; Cambridge Isotope
Laboratories, Inc. Andover, Mass.; SRI International, Menlo
Park, Calif.; Wizard Laboratories, West Sacramento, Calif.;
ChemSyn Laboratories, Lexena, Kans.;

Example 97

Preparation of Radiolabeled Probe Compounds of the Inven-
tion

The compounds of the invention are prepared as radiola-
beled probes by carrying out their synthesis using precursors
comprising at least one atom that is a radioisotope. The
radioisotope is preferably selected from of at least one of
carbon (preferably *“C), hydrogen (preferably *H), sulfur
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(preferably **S), or iodine (preferably ‘2°1). Such radiola-
beled probes are conveniently synthesized by a radioisotope
supplier specializing in custom synthesis of radiolabeled
probe compounds. Such suppliers include Amersham
Corporation, Arlington Heights, Ill.; Cambridge Isotope
Laboratories, Inc. Andover, Mass.; SRI International, Menlo
Park, Calif.; Wizard Laboratories, West Sacramento, Calif.;
ChemSyn Laboratories, Lexena, Kans.; American Radiola-
beled Chemicals, Inc., St. Louis, Mo.; and Moravek Bio-
chemicals Inc., Brea, Calif.

Tritium labeled probe compounds are also conveniently
prepared catalytically via platinum-catalyzed exchange in
tritiated acetic acid, acid-catalyzed exchange in tritiated
trifluoroacetic acid, or heterogencous-catalyzed exchange
with tritium gas. Such preparations are also conveniently
carried out as a custom radiolabeling by any of the suppliers
listed in the preceding paragraph using the compound of the
invention as substrate. In addition, certain precursors may be
subjected to tritium-halogen exchange with tritium gas,
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tritium gas reduction of unsaturated bonds, or reduction
using sodium borotritide, as appropriate.

Example 98

Receptor Autoradiography

Receptor autoradiography (receptor mapping) is carried
out in vitro as described by Kuhar in sections 8.1.1 to 8.1.9
of Current Protocols in Pharmacology (1998) John Wiley &
Sons, New York, using radiolabeled compounds of the
invention prepared as described in the preceding Example.

The invention and the manner and process of making and
using it, are now described in such full, clear, concise and
exact terms as to enable any person skilled in the art to which
it pertains, to make and use the same. It is to be understood
that the foregoing describes preferred embodiments of the
present invention and that modifications may be made
therein without departing from the spirit or scope of the
present invention as set forth in the claims. To particularly
point out and distinctly claim the subject matter regarded as
invention, the following claims conclude this specification.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 1

<210> SEQ ID NO 1

<211> LENGTH: 1605

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ccttctttaa tgaagcagga gcgaaaaaga caaattccaa agaggattgt t cagttcaag 60

ggaatgaaga attcagaata attttggtaa atggattcca atatggggaa t aagaataag 120

ctgaacagtt gacctgcttt gaagaaacat actgtccatt tgtctaaaat a atctataac 180
aaccaaacca atcaaaatga attcaacatt attttcccag gttgaaaatc a ttcagtcca 240
ctctaatttc tcagagaaga atgcccaget tctggetttt gaaaatgatg a ttgtcatct 300

gcecttggec atgatattta ccocttagetct tgcttatgga gotgtgatca t tettggtgt 360

ctctggaaac ctggccttga tcataatcat cttgaaacaa aaggagatga g aaatgttac 420

caacatcctg attgtgaacc tttcottctc agacttgett gttgccatca t gtgtctcce 480

ctttacattt gtctacacat taatggacca ctgggtcttt ggtgaggega t gtgtaagtt 540

gaatcctttt gtgcaatgtg tttcaatcac tgtgtccatt ttetectetgg t tctcattge 600

tgtggaacga catcagctga taatcaaccc tcgagggtgg agaccaaata a tagacatgc 660

ttatgtaggt attgctgtga tttgggtcct tgctgtgget tcttotttge ¢ tttcectgat 720

ctaccaagta atgactgatg agccgttcca aaatgtaaca cttgatgcgt a caaagacaa 780

atacgtgtgc tttgatcaat ttccatcgga ctctcatagg ttgtcttata c cactctect 840

cttggtgctg cagtattttg gtccactttg ttttatattt atttgctact t caagatata 900

tatacgccta aaaaggagaa acaacatgat ggacaagatg agagacaata a gtacaggtc 960

cagtgaaacc aaaagaatca atatcatgct gctctccatt gtggtagcat t tgcagtctg
ctggctcceect cttaccatet ttaacactgt gtttgattgg aatcatcaga t cattgctac
ctgcaaccac aatctgttat tcctgctctg ccacctcaca gcaatgatat c cacttgtgt
caaccccata ttttatgggt tcctgaacas aaacttccag agagacttge a gttettett

caacttttgt gatttccggt ctcgggatga tgattatgaa acaatagcca t gtccacgat
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-continued

gcacacagat gtttccaaaa cttctttgaa gcaagcaagc ccagtcgcat t taaaaaaat 1320

caacaacaat gatgataatg aaaaaatctg aaactactta tagcctatgg t cccggatga 1380

catctgttta aaaacaagca caacctgcaa catactttga ttacctgttc t cccaaggaa 1440

tggggttgaa atcatttgaa aatgactaag attttcttgt cttgcottttt a ctgecttttg 1500

ttgtagttgt cataattaca tttggaacaa aaggtgtggg ctttggggtc t tctggaaat 1560

agttttgacc agacatcttt gaagtgcttt ttgtgaattt accag

1605

What is claimed is:
1. A compound of the formula

RS
I

6—
R N\\

B
| 2

~
\\N

A R
X‘fi\\N”w\
R3
N ==
R! N
R4

or a pharmaceutically acceptable salt or an acylated deriva-
tive wherein a free hydroxyl or amino group has been
acylated to form a compound capable of acting as a prodrug
thereof, wherein the compound exhibits a K, of 5 micromo-
lar or less in a NPY1 receptor binding assay as determined
by displacement of radiolabeled [125 I]NPY1 from the NPY
receptor coded for by SEQ ID NO: 1 in which said radio-
labeled [125 I] NPY was bound to, and

X is CR*;

R' is selected from H, C,—C; alkyl, C,—C,, cycloalkyl,
(C5-C,4 cycloalkyl) C,—C, alkyl, C,~C, alkenyl,
C,—C, alkynyl, cyano, halo, C,~C, haloalkyl, OR’,
C,~Cs alkyl-OR’, C,—C, cyanoalkyl, NR®R®, and
C,-C; alkyl-NR®R?;

R? is
H,

C,—C, alkyl which optionally forms a C;~C, aminocar-
bocycle or a C,—C5 aminoheterocycle with A or B,
each of which is optionally substituted with R7,

C;—C,, cycloalkyl, or

(C5-Cy, cycloalkyl) C,—C, alkyl; or

R? and R® jointly form with the 2 nitrogen atoms to which
they are bound a C,—C; aminoheterocycle optionally
substituted with R”;

Ais (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substitutcd at cach carbon atom with C,—-C alkyl,
C5-C, cycloalkyl, (C5—C,, cycloalkyl) C,~C, alkyl,
C,—Cs alkenyl, C,-C; alkynyl, cyano, halogen, C,—C,
haloalkyl, OR?, C,;~C4 alkyl-OR”; C,~C, cyanoalkyl,
NR®R®, or C,-C, alkyl-NR®R®, or
A and B jointly form a C;-C4 carbocycle, which is

optionally substituted at each carbon atom with R’,
or

A and R? jointly form a C,—Cg aminocarbocycle, which
is optionally substituted at each carbon atom with R

B is (CH,), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,—C, alkyl,

15

20

30

35

40

45

50

55

60

65

C5—C,, cycloalkyl, (C3—C,, cycloalkyl) C,—C; alkyl,
C,—C; alkenyl, C,—C, alkynyl, cyano, halogen, C,~C,
haloalkyl, OR’, C,—C; alkyl-OR”; C,—C cyanoalkyl,
NR®R®, or C,—C; alkyl-NR®R®, or

B and R?jointly form a C,~C, aminocarbocycle, which is
optionally substituted at each carbon atom with R’, or

B and R jointly form a C,—C4 aminocarbocycle, which is
optionally substituted at each carbon atom with R7;

R? is selected from H, C,~C; alkyl, C,—C,, cycloalkyl,
(C3—Cyp cycloalkyl) C,—C4 alkyl, C,~C, alkenyl,
C,—C alkynyl, cyano, halo, C,—C, haloalkyl, OR’,
C,-Cs alkyl-OR’, C,—C, cyanoalkyl, NR®R®, and
C,-C, alkyl-NR®R®;

R* is selected from aryl or heteroaryl, each optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from C,—C, alkyl, C,—C,,
cycloalkyl, C;—C,, cycloalkenyl, (C3—C,, cycloalkyl)
C,—C; alkyl, C,-C; alkenyl, halogen, C,—C, haloalkyl,
trifluromethylsulfonyl, OR?, C,—C, alkyl-OR”, NRFR®,
C,-Cq alkyl-NR®R®, CONR®R®, C,-C, alkyl-
CONR®R®, COOR?, C,~C, alkyl-COOR”, CN, C*-C,
alkyl-CN, S,NR®°R®, SO,R’, aryl, heteroaryl,
heterocycloalkyl, and 3-, 4-, or 5-(2-o0xo0-1,3-
oxazolidinyl), with the proviso that at least one of the
positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted;

R® and RS are independently selected from H, C,—Cs
alkyl, C;~C,, cycloalkyl, (C,~C,, cycloalkyl) C,-C;
alkyl, C,~Cg alkenyl, and C,-C, alkynyl,

R7 is H, C,-C4 alkyl, C;—C,, cycloalkyl, C5—C,,
cycloalkenyl, (C5—C, ¢ cycloalkyl) C,—C; alkyl, C,-C,
haloalkyl, or heterocycloalkyl, C,~Cg alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,—Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,—C,4 arylalkyl or
C,—Cs heteroarylalkyl each of which is optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from halogen, C,—C;
haloalkyl, OR'?, NR®°R®, C,~C; alkyl-OR**, C,-C;
alkyl-NR®R®, CONR®R®, COOR™, CN, SO,NR®R®,
SO,R™?, with the proviso that for SO,R?, R” cannot be
H;

R® and R® are independently selected at each occurrence
from H, C,-C, alkyl, C,~C,, cycloalkyl, C,—C,
alkenyl, C;-C,, cycloalkenyl, C,—C4 alkynyl,
heterocycloalkyl, C,—Cg alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C; arylalkyl or C,-Cq
heteroarylalkyl, or R® and R®, taken together, can form
a C;—C4 aminocarbocycle or a C,~Cs aminohetero-
cycle each optionally substituted at each occurrence
with R7;

R™ is selected from H, C,—C; alkyl, C5~C,, cycloalkyl,
(C5—C, cycloalkyl) C,—Cq alkyl;
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R*2 is sclected from H, aryl, heteroaryl, C,—C, alkyl,
C5-C,, cycloalkyl, (C,—C,, cycloalkyl) C,-C, alkyl,
optionally substituted with OR”, NR®R®, C,-C,
aminocarbocycle, or C,~C5 aminoheteracycle;

R*? is independently selected at each occurrence from H,
C,—Cy alkyl, C;-C,, cycloalkyl, (C;—Cy, cycloalkyl)
C,—-Cs alkyl, C,~Cq alkenyl, C,~C,4 alkynyl, C,—C,
haloalkyl, with the proviso that for SO,R**, R*® cannot
be H; and

R™ is H, C,;-Cy alkyl, C;~C,, cycloalkyl, (C,-C,,
cycloalkyl) C,-C4 alkyl, C,-C, alkenyl, C,~C,
alkynyl, halo, or CN.

2. A compound according to claim 1, wherein X is CH.

3. A compound according to claim 1, wherein

X is CH; and

R' is H, C,-C, alkyl, C;~C,, cycloalkyl, or (C,~C,,
cycloalkyl) C,-C, alkyl.

4. A compound according to claim 1, wherein

X is CH;

R' is H, C,—C, alkyl;

R?is H or C,~C; alkyl; and

R® is C,-C, alkyl, trifluoromethyl, or C,~Cqalkyl-O
C,—Cgalkyl.

S. A compound according to claim 1 wherein the com-
pound exhibits a 20-fold greater affinity for the NPY1
receptor in the NPY1 receptor binding assay than for the
CRF1 receptor in an assay of CRF1 receptor as determined
by binding to a radiolabeled ligand.

6. A compound according to claim 1 wherein the com-
pound exhibits a 100-fold greater affinity for the NPY1
receptor in the NPY1 receptor binding assay than for the
CRF1 receptor in an assay of CRF1 receptor as determined
by binding to a radiolabeled ligand.

7. A method for treating eating disorders comprising
administering to a patient suffering from an eating disorder
a compound according to claim 1.

8. Amethod for treating obesity or bulimia nervosa which
comprises administering an effective amount of a compound
according to claim 1 to a patient in need thereof.

9. A compound of the formula

RS
R‘—rL\
I
A R?

e
\N

/k —N
X N \ -
|

)

R! N
R‘

or a pharmaceutically acceptable salt or an acylated deriva-
tive wherein a free hydroxyl or amino group has been
acylated to form a compound capable of acting as a prodrug
thereof, wherein the compound exhibits a K, of 5 micromo-
lar or less in a NPY1 receptor binding assay as determined
by displacement of radiolabeled [125 I] NPY from the NPY1
receptor coded for by SEQ ID NO.: 1 in which said
radiolabeled [125 I] NPY was bound to, and
X is CR%;
R! is selected from H, C,~C; alkyl, C;-C,;, cycloalkyl,
(C5-Cyo cycloalkyl) C,—Cq alkyl, C,—C, alkenyl,

10

15

20

25

30

35

40

45

50

55

60

65

60

C,-Cs alkynyl, cyano, halo, C,—C4 haloalkyl, OR’,

C,~C, alkyl-OR?, C,~Cy cyanoalkyl, NR®R®, and

C,—C, alkyl-NR®R?,

R%is

H’

C,-Cs alkyl which optionally forms a C,—C,4 aminocar-
bocycle or a C,—Cs aminoheterocycle with A or B,
each of which is optionally substituted with R?,

C;-C,, cycloalkyl, or

(C5—C,, cycloalkyl) C,—C; alkyl; or

R? and R® jointly form with the 2 nitrogen atoms to which
they are bound a C,~C, aminoheterocycle optionally
substituted with R7;

Ais (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substituted at each carbon atom with C,—C alkyl,
C4—C;, cycloalkyl, (C;-C,, cycloalkyl) C,~C, alkyl,
C,—Cs alkenyl, C,—C; alkynyl, cyano, halogen, C,~C,
haloalkyl, OR’, C,—C, alkyl-OR’; C,—C cyanoalkyl,
NR®R®, or C,~C, alkyl-NR®R®, or
A and B jointly form a C,;~Cg4 carbocycle, which is
optionally substituted at each carbon atom with R7,
or

Aand R? jointly form a C,~C aminocarbocycle, which
is7optiona11y substituted at each carbon atom with

B is (CH,), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,—C, alkyl,
C5-Cy cycloalkyl, (C;—C, cycloalkyl) C,—C, alkyl,
C;-Cs alkenyl, C,—C, alkynyl, cyano, halogen, C,~C4
haloalkyl, OR’, C,-C, alkyl-OR”; C,~C, cyanoalkyl,
NR&, R®, or C, C, alkyl-NR®R®, or

B and R? jointly form a C,;~C4 aminocarbocycle, which is
optionally substituted at each carbon atom with R7, or

B and RS jointly form a C;—C4 aminocarbocycle, which is
optionally substituted at each carbon atom with R,

R? is selected from H, C;~Cj alkyl, C;~C,, cycloalkyl,
(Cs-Cyp cycloalkyl) C,—C, alkyl, C,—C; alkenyl,
C,—C, alkynyl, cyano, halo, C,—C, haloalkyl, OR”,
C,—C; alkyl-OR’, C,~C; cyanoalkyl, NR®R®, and
C!-C, alkyl-NR®R?;

R* is selected from aryl or heteroaryl, each optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from C,—Cjg alkyl, C,—C,
cycloalkyl, C;-C,, cycloalkenyl, (C5~C,, cycloalkyl)
C,-C; alkyl, C,~Cq alkenyl, halogen, C,~Cg haloalkyl,
trifluromethylsulfonyl, OR?, C,—Cj alkyl-OR”?, NR8R®,
C,~Cs alkyl-NR®°R®, CONR®R®, C,-C4 alkyl-
CONR®R®, COOR’, C,-C; alkyl-COOR’, CN, C,—C,
alkyl-CN, SO,NR®R®, SO,R’, aryl, heteroaryl,
heterocycloalkyl, and 3-, 4-, or 5-(2-0x0-1,3-
oxazolidinyl), with the proviso that at least one of the
positions ortho or para to the point of attachment of the
aryl or heteroaryl ring to the pyrazole is substituted;

R’ is H;

R® and C;-C,, cycloalkyl, (C;-C,, cycloalkyl) C,~C,
alkyl;

R7 is H, C,-C, alkyl, C4~C,, cycloalkyl, C,—C,,
cycloalkenyl, (C5~C,, cycloalkyl) C,—Cq alkyl, C,~C,
haloalkyl, or heterocycloalkyl, C,~C, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,~Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,~C, arylalkyl or
C,—Cs heteroarylalkyl each of which is optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from halogen, C,~C,4
haloalkyl, OR*?, NR®°R®, C,~C, alkyl-OR*3, C,—C,
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alkyl-NR®R®, CONR®R®, COOR*?, CN, SO,NR®R®,
SO,R*3, with the proviso that for SO,R”, R” cannot be
H;

R® and R? are independently selected at each occurrence
from H, C,-Cy alkyl, C,-C,, cycloalkyl, C,—C,
alkenyl, C;-C,, cycloalkenyl, C,—C4 alkynyl,
heterocycloalkyl, C,~C, alkanoyl, aroyl, hetcroaroyl,
aryl, heteroaryl, C,-C, arylalkyl or C,-Cg4
heteroarylalkyl, or R® and R®, taken together, can form
a C,—C4 aminocarbocycle or a C,~C4 aminohetero-
cycle each optionally substituted at each occurrence
with R7;

R is sclected from H, C,;~C; alkyl, C5~C;, cycloalkyl,
(C5—C,, cycloalkyl) C,—C, alkyl;

R is selected from H, aryl, heteroaryl, C,—C, alkyl,
C5-C,, cycloalkyl, (C;—C,, cycloalkyl) C,~C alkyl,
optionally substituted with OR’, NR®R®, C,-C;
aminocarbocycle, or C,—C, aminoheterocycle;

R™ is independently selected at each occurrence from H,
C~Cs alkyl, C4—C,, cycloalkyl, (C3—C,q cycloalkyl)
C,—Cs alkyl, C,-C; alkenyl, C,—C, alkynyl, C,—Cq
haloalkyl, with the proviso that for SO,R*?, R*® cannot
be H; and

R* is H, C,~C; alkyl, C;~C,, cycloalkyl, (C;~C,o
cycloalkyl) C,—C¢ alkyl, C,—C, alkenyl, C,~C,
alkynyl, halo, or CN.

10. A compound of the formula

RS

x/k N /N\
R3
A =
R! N
R‘

or a pharmaceutically acceptable salt or an acylated deriva-
tive wherein a free hydroxyl or amino group has been
acylated to form a compound capable of acting as a prodrug
thereof, wherein the compound exhibits a K; of 5 micromo-
lar or less in a NPY1 receptor binding assay as determined
by displacement of radiolabeled [ 125 I] NPY from the NPY1
receptor coded for by SEQ ID NO.: 1 in which said
radiolabeled [125 I] NPY was bound to, and

X is CR*;

R! is selected from H, C,—C, alkyl, C,—C,, cycloalkyl,
(C5-Cyp cycloalkyl) C,—C, alkyl, C,-C4 alkenyl,
C,—C, alkynyl, cyano, halo, C,—C, haloalkyl, OR’,
C,-C; alkyl-OR’, C,—C¢ cyanoalkyl, NR®R®, and
C,—C, alkyl-NR®R®,

R? is
H’

C,—C; alkyl which optionally forms a C;—~C4 aminocar-
bocycle or a C,—C5 aminoheterocycle with A or B,
each of which is optionally substituted with R7,

C;-C,, cycloalkyl, or

(C5—C,q cycloalkyl) C,—C4 alkyl; or

R? and R jointly form with the 2 nitrogen atoms to which
they are bound a C,—Cs aminoheterocycle optionally
substituted with R7;

10

15

20

25

30

35

40

45

50

55

60

62

Ais (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substituted at each carbon atom with C,—C alkyl,
C53-C,, cycloalkyl, (C5-C,q cycloalkyl) C,—C4 alkyl,
C,—Cg alkenyl, C,—C; alkynyl, cyano, halogen, C,—C,
haloalkyl, OR’, C,;~Cg4 alkyl-OR”; C,—~C, cyanoalkyl,
NR®R®, or C,—C, alkyl-NR®R®, or
A and B jointly form a C,—-Cg carbocycle, which is
optionally substituted at each carbon atom with R7,
or

A and R?jointly form a C;~Cg aminocarbocycle, which
is optionally substituted at each carbon atom with R

B is (CH,), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,—C, alkyl,
C;-C,, cycloalkyl, (C4—C,, cycloalkyl) C,—C; alkyl,
C,~C; alkenyl, C,~C, alkynyl, cyano, halogen, C,—Cg4
haloalkyl, OR’, C,-Cs alkyl-OR’; C,-C4 cyanoalkyl,
NR®R®, or C,-C, alkyl-NR®R?, or

B and R? jointly form a C,—~C,4 aminocarbocycle, which is
optionally substituted at each carbon atom with R?, or

B and R jointly form a C;~C4 aminocarbocycle, which is
optionally substituted at each carbon atom with R7;
R? is selected from H, C,~Cg alkyl, C,~C,, cycloalkyl,

(C5-C,y cycloalkyl) C,~C4 alkyl, C,—C, alkenyl,
C,~Cs alkynyl, cyano, halo, C,~C, haloalkyl, OR’,
C,—C; alkyl-OR’, C,—C, cyanoalkyl, NR®R®, and

C,—C; alkyl-NR®R®;

R* is selected from aryl or heteroaryl, each optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from C,—C; alkyl, C;—C,,
cycloalkyl, halogen, C,-C, haloalkyl, CN,
alkylsulfonyl, OR’, NR®R®, CONR®R®, COOR’,
SO,NR?®R®, COR?, SO,R";

R® and R are independently sclected from H, C,—Cg
alkyl, C;—C,, cycloalkyl, (C,—C,q cycloalkyl) C,—Cq
alkyl;

R7 is H, C,—C4 alkyl, C4~C,o cycloalkyl, C;—C,,
cycloalkenyl, (C;—C,, cycloalkyl) C,—C; alkyl, C,—C,
haloalkyl, or heterocycloalkyl, C,—Cg alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,~Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,—C, arylalkyl or
C,-Cs heteroarylalkyl cach of which is optionally
substituted with 1 to 5 substituents independently
selected at each occurrence from halogen, C,—Cg
haloalkyl, OR'?, NR®R®, C,—C, alkyl-OR™, C,—C,
alkyl-NR®R®, CONR®R®, COOR??, CN, SO,NR®R®,
SO,R*3, with the proviso that for SO,R?, R7 cannot be
H;

R® and R® are independently selected at each occurrence
from H, C,-C; alkyl, C;—C,, cycloalkyl, C,~C¢ alk-
enyl; C;-C,, cycloalkenyl, C,~C, alkynyl,
heterocycloalkyl, C,—C; alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C4 arylalkyl or C,-C,
heteroarylalkyl, or R® and R®, taken together, can form
a C3—C; aminocarbocycle or a C,~Cs aminohetero-
cycle each optionally substituted at each occurrence
with C,-C4 alkyl, C;-C,, cycloalkyl, C;-C,,
cycloalkenyl, (C5-C;, cycloalkyl) C,—C, alkyl, C,—C,
haloalkyl, or heterocycloalkyl, C,-C; alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,~Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,—C, arylalkyl or
C,—Cg heteroarylalkyl;

RY s selected from H, C,~Cg alkyl, C;-C,, cycloalkyl,
(C5-C,, cycloalkyl) C,—C, alkyl;

R'? is selected from H, aryl, beteroaryl, C,-Cy alkyl,
C,-C,, cycloalkyl, (C5—C,, cycloalkyl) C,—C, alkyl,
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optionally substituted with OR?, NRSR®, C,-Cj
aminocarbocycle, or C,~C4 aminoheterocycle;

R*? is independently selected at each occurrence from H,
C,—C; alkyl, C;~C,, cycloalkyl, (C,—C,, cycloalkyl)
C,—C; alkyl, C,—C¢ alkenyl, C,~Cg4 alkg'nyl, C,—Cs
haloalkyl, with the proviso that for SO,R*?, R cannot
be H; and

R™ is H, C,~Cy alkyl, C;~C,, cycloalkyl, (C5~Cy,
cycloaikyl) C,~C4 alkyl, C,~C, alkenyl, C,-C,
alkynyl, halo, or CN.

11. A compound of the formula

R
I

6
R N\

B
l

RB
> =
R! N
R4

or a pharmaceutically acceptable salt or an acylated deriva-
live wherein a free hydroxyl or amino group has been
acylated to form a compound capable of acting as a prodrug
thereof, wherein:

X is CR*

R? is sclected from H, C,~C; alkyl, C,—C,, cycloalkyl,
(C4-C,p cycloalkyl) C,~C, alkyl, C,~C, alkenyl,
C,-Cs alkynyl, cyano, halo, C;~Cg haloalkyl, OR’,
C,—C4 alkyl-OR’, C,-C, cyanoalkyl, NR®R®, and
C,~C; alkyl-NR®R®,

R%is
H,

C,~-C; alkyl which optionally forms a C;~C4 aminocar-
bocycle or a C,—C, aminoheterocycle with A or B,
each of which is optionally substituted with R”,

C;3-C,q cycloalkyl, or

(C5—Cy, cycloalkyl) C,~Cg alkyl; or

R? and R® jointly form with the 2 nitrogen atoms to which
they are bound a C,~C, aminoheterocycle optionally
substituted with R7;

Ajis (CH,),, where m is 1,2 or 3 and is optionally mono-
or di-substituted at cach carbon atom with C,~C; alkyl,
C3-Cyg cycloalkyl, (C;—C,, cycloalkyl) C,~C, alkyl,
C,—Cs alkenyl, C,~C alkynyl, cyano, halogen, C,—C,
haloalkyl, OR’, C,—Cs alkyl-OR’; C,—C, cyanoalkyl,
NR®R®, or C,—C; alkyl-NR®R®, or
A and B jointly form a C4~Cy carbocycle, which is

optionally substituted at each carbon atom with R7,
or

Aand R? jointly form a C;—C4 aminocarbocycle, which
is optionally substituted at each carbon atom with R”

B is (CH,), where n is 0, 1, 2, or 3 and is optionally
substituted at each carbon atom with C,—Cg4 alkyl,
C;-Cyp cycloalkyl, (C;—C,, cycloalkyl) C,—C, alkyl,
C,—Cs alkenyl, C,—C; alkynyl, cyano, halogen, C,—C;
haloalkyl, OR”, C,~C; alkyl-OR’; C,-C, cyanoalkyl,
NR®R®, or C,-C, alkyl-NR°R?, or

B and R? jointly form a C,-C, aminocarbocycle, which is
optionally substituted at each carbon atom with R7, or

B and R® jointly form a C,—C, aminocarbocycle, which is
optionally substituted at each carbon atom with R7;

10

15

20

25

30

35

40

45

50

55

60

65

64

R® is selected from H, C,—C, alkyl, C;—C,, cycloalkyl,
(C5—C,, cycloalkyl) C,—C; alkyl, C,—~C, alkenyl,
C,—Cy alkynyl, cyano, halo, C,—Cy haloalkyl, OR?,
C,~C¢ alkyl-OR’, C,-C, cyanoalkyl, NR®R®, and
C,—Cs alkyl-NR®R®;

R* is selected from aryl or heteroaryl, each substituted
with aryl, heteroaryl, heterocycloalkyl, and 3-, 4-, or
(5-(2-0x0-1,3-oxazolidinyl), heterocycloalkyl,
cyclopentenyl, cyclohexenyl, C,—C; alkenyl, C,—C,
alkynyl, (C;-C,, cycloalkyl)C,~C, alkyl,
trifluoromethylsulfonyl, C,—Cq alkyl-NR®R®, C,;—Cg
alkyl-CN, C,—C, alkyl-CONR®R®, C,-C alkyl-OR’,
C,—Cs alkyl-COOR” and optionally substituted with 1
to 4 substituents independently selected at each occur-
rence from C;-Cy alkyl, (C5-C,, cycloalkyl) C;~Cq
alkyl, halogen, C,7—C5 haloalkyl,
trifluoromethylsulfonyl, OR’, Cb—C6 alkyl-OR”,
NR®R®, C,~Cgalkyl-NR®R®, CONR®R®, C,—C; alkyl-
CONR®R?, COOR’, C,~C, alkyl-COOR’, CN, C,-C,
alkyl-CN, SO,NR®R®, SO,R7;

R® and R are independently selected from H, C,-Cs
alkyl, C;—C,, cycloalkyl, (C;—-C,, cycloalkyl) C,—C,
alkyl;

R” is H, C,—C; alkyl, C;~C,, cycloalkyl, C,~C,,
cycloalkenyl, (C5~C,, cycloalkyl) C,~Cgq alkyl, C,—C,
haloalkyl, or heterocycloalkyl, C,—Cg alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,~C, alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,—C; arylalkyl or
C,—C; heteroarylalkyl each of which is optionally
substituted with 1 to 5 substitucnts independently
selected at each occurrence from halogen, C,-C,4
haloalkyl, OR*?>, NR®°R®, C,-C, alkyl-OR®3, C,-C,
alkyl-NR®R®, CONR®R®, COOR*3, CN, SO,NR®*R®,
SO,R*?, with the proviso that when R” is SO,R*?, R*?
cannot be H;

R® and R® are independently selected at each occurrence
from H, C,-C; alkyl, C;—C,, cycloalkyl, C,—C,
alkenyl, C;~C;, cycloalkenyl, C,—C, alkynyl,
heterocycloalkyl, C,—Cg alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C, arylalkyl or C,-Cq
heteroarylalkyl, or R® and R®, taken together, can form
a C;—C4 aminocarbocycle or a C,—Cs aminohetero-
cycle ecach optionally substituted at each occurrence
with C,-C4 alkyl, C;-C,, cycloalkyl, C;—C,,
cycloalkenyl, (C,—C,, cycloalkyl) C,~Cg alkyl, C,~C,
haloalkyl, or heterocycloalkyl, C,~C, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,~Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,—C, arylalkyl or
C,—C, heteroarylalkyl;

R is selected from H, C,~Cy alkyl, C,~C,, cycloalkyl,
(C5-Cyp cycloalkyl) C,—Cg alkyl;

R*? is selected from H, aryl, heteroaryl, C,—C, alkyl,
C3-C,g cycloalkyl, (C4-C,, cycloalkyl) C,—C; alkyl,
optionally substituted with OR’, NR®R®, C,-C,
aminocarbocycle, or C,—~C5 aminoheterocycle;

R*? is independently selected at each occurrence from H,
C;-Cs alkyl, C5—C,, cycloalkyl, (C;—C,, cycloalkyl)
C,—Cs alkyl, C,—Cg4 alkenyl, C,—C, alkynyl, C,—Cs
haloalkyl, with the proviso that for SO,R*3, R*? cannot
be H; and

R is H, C,~C, alkyl, C;~C,, cycloalkyl, (C;~C,,
cycloalkyl) C,—C¢ alkyl, C,~C, alkenyl, C,-C,
alkynyl, halo, or CN.

12. A compound according to claim 10, wherein

X is CH;

R is H, C,-C4 alkyl, C5~C,, cycloalkyl, or (C5—C,,
cycloalkyl) C,C,—C; alkyl;
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R%is H;
R® is C,-C, alkyl, trifluoromethyl, or C,~Cjalkyl-O
C,—Cgalky};

R* is phenyl, mono-, di-, or tri-substituted C,—C; alkyl,

halogen, C,~C, haloalkyl, or

OR’;

R®is H;

R” is methyl, ethyl, isopropyl, or propyl.

13. A compound of claim 12 wherein the compound has
the structure N-cyclohexyl-N'{3-(2,6-dichloro-4-methoxy-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-
ethane-1,2-diamine; N-cyclohexyl-N'{2,5-dimethyl-3-(2,4,
6-trimethyl-phenyl)-pyrazolo[ 1,5-a Jpyrimidin-7-yl]-ethane-
1,2-diamine; N-cCyclopentyl-N'{2,5-dimethyl-3-(2,4,6-
trimethyl-phenyl)-pyrazolo[1,5-aJpyrimidin-7-y1]-ethane-1,
2-diamine; or N-cyclopentyl-N'-[3-(2,6-dichloro-4-
methoxy-phenyl)-2,5-dimethyl-pyrazolo [1,5-aJpyrimidin-
7-y1]-ethane-1,2-diamine.

14. A compound according to claim 11, wherein R* is H,
C;—C, alkyl.

15. A compound according to claim 14 wherein

R%is H; R®is H;

X is CH;

A is CH,, optionally substituted with one or two of the

following: F, CF;, or methyl, ethyl, isopropyl;

B is CH,, optionally substituted with one or two of the

following: F, CF;, or methyl, ethyl, isopropyl.

16. A compound according to claim 15 wherein

R® is C,~C, alkyl, C,~C; cycloalkyl, or C,~Cs cycloalkyl

C,-C, alkyl;
A, B is CH,.
17. A compound according to claim 15 wherein
R* is selected from aryl or heteroaryl, each substituted
with aryl, heteroaryl, heterocycloalkyl, and 3-, 4-, or
5-(2-o0x0-1,3-0xazolidinyl), heterocycloalkyl,
cyclopentenyl, cyclohexenyl, C,~Cs alkenyl, C,—Cj
alkynyl, (C;-C,, cycloalkyl) C,-C, alkyl,
trifluoromethylsulfonyl, C,—C, alkyl-NR®*R®, C,-C,
alkyl-CN, C,-C, alkyl-CONR®R®, (C,~C,)alkyl-OR”,
C,-Cs alkyl-COOR? and optionally substituted with 1
to 4 substituents independently selected at each occur-
rence from C,—Cg alkyl, (C5-Cyq cycloalkyl) C,—C,
alkyl, halogen, C,-Cq haloalkyl,
trifluromethylsulfonyl, OR?, C,~C, alkyl-OR”, NR®R®,
C;~C, alkyl-NR®R®, CONR®R®, C,-C, alkyl.

18. A compound of claim 17 wherein

R* is phenyl substituted with acetylene, cyclopentenyl,
cyclohexenyl, (C,~C,)alkyl-OR’, C,~C;, alkenyl, and
optionally substituted with 1 to 2 substituents indepen-
dently selected at each occurrence from methyl, F, Cl,
CF,, OR’;

R” is H, methyl, ethyl.

19. A compound of claim 18 where the structure is
N-cyclohexyl-N'-[3-(2,6-dichloro-4-ethynyl-phenyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-7yl]-ethane-1,2-
diamine; N-cyclopentyl-N'-[3-(2,6-dichloro-4-ethynyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
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cthanc-1,2-diamine; N-cyclopentyl-N'-[3-(2,6-dichloro-4-
cyclopent-1-enyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl]-ethane-1,2-diamine; or N-cyclohexyl-N'-[3-
(2,6-dichloro-4-cyclopent-1-enyl-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-y1]-ethane-1,2-diamine.

20. A compound according to claim 10 wherein the
compound exhibits a 20-fold greater affinity for the NPY1
receptor in the NPY1 receptor binding assay than for the
CRF receptor in an assay of CRF receptor as determined by
binding to a radiolabeled ligand.

21. A compound according to claim 10 wherein the
compound exhibits a 100-fold greater affinity for the NPY1
receptor in the NPY1 receptor binding assay than for the
CRF receptor in an assay of CRF receptor as determined by
binding to a radiolabeled ligand.

22. A method for treating cating disorders comprising
administering to a patient suffering from an eating disorder
a compound according to claim 10.

23. A pharmaceutical composition comprising a com-
pound according to claim 10 and a pharmaceutically accept-
able carrier.

24. A packaged pharmaceutical composition comprising
the pharmaceutical composition of claim 10 in a container
and comprising instructions for using the composition to
treat a patient suffering from an cating disorder or hyper-
tension.

25. A method for treating obesity or bulimia nervosa
which comprises administering an effective amount of a
compound according to claim 10 to a patient in need thereof.

26. A method of treating obesity comprising administer-
ing to a mammal in need of such treatment a therapeutically
effective amount of a compound of formula as defined in
claim 11 or a prodrug thereof or a pharmaceutically accept-
able salt of said compound or of said prodrug.

27. A method as recited in claim 26 wherein the amount
of the compound in Formula I as defined in claim 11 is about
0.01 mg/kg/day to about 50 mg/kg/day.

28. A method as recited in claim 27 wherein the mammal
is female or male human.

29. A pharmaceutical composition which comprises a
therapeutically effective amount of compound of claim 11 or
a prodrug thereof or a pharmaceutically acceptable salt of
said compound or of said prodrug and a pharmaceutically
acceptable carrier, vehicle or diluent.

30. A pharmaceutical composition for the treatment of
obesity which comprises a therapeutically effective amount
of compound of claim 11 or a prodrug thereof or a pharma-
ceutically acceptable salt of said compound or of said
prodrug and a pharmaceuticatly acceptable carrier, vehicle
or diluent.

31. A pharmaceutical composition comprising a com-
pound as defined in claim 11 and a pharmaceutically accept-
able carrier for the treatment of disorders or disease states
caused by eating disorders, of obesity, bulimia nervosa,
dislipidemia, memory loss, epileptic seizures, migraine,
sleep disorders, pain, sexual/reproductive disorders,
depression, anxiety, cerebral hemorrhage, shock, nasal con-
gestion or diarrhea.
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67 ABSTRACT

Disclosed are compounds of the formula:

RS
RG—IL
~ B

|
A 2
\N/

R
)\ /N
X N \ "
)\ =

R! N
R4

where R, R%, R® R*, R% RS, and X are defined herein.
These compounds are selective modulators of NPY1 recep-
tors. These compounds are useful in the treatment of a
number of CNS disorders, metabolic disorders, and periph-
eral disorders, particularly eating disorders and hyperten-
sion. Methods of treatment of such disorders and well as
packaged pharmaceutical compositions are also provided.

Compounds of the invention are also useful as probes for the
localization of NPY1 receptors and as standards in assays
for NPY1 receptor binding. Methods of using the com-
pounds in receptor localization studies are given.
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CERTAIN ALKYLENE DIAMINE-SUBSTITUTED
PYRAZOLOI1,5,-A]-1,5-PYRIMIDINES AND
PYRAZOLO [1,5-A]-1,3,5-TRIAZINES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Provisional
Application No. 60/15869, filed on Sep. 30, 1999, which is
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to certain alkylene diamine-
substituted pyrazolo[1,5,-a]-1,5-pyrimidines and pyrazolo
{1,5-a]-1,3,5-triazines which selectively and potently bind
mammalian neuropeptide Y (NPY) receptors. This invention
also relates to pharmaceutical compositions comprising such
compounds. It further relates to the use of such compounds
in treating physiological disorders associated with an excess
of neuropeptide Y, especially feeding disorders, some psy-
chiatric disorders, and certain cardiovascular diseases.

BACKGROUND OF THE INVENTION

[0003] Neuropeptide Y (NPY) is a 36 amino acid peptide
first isolated in 1982 [K. Tatemoto, M. Carlquist, V. Mutt,
Nature, 296, 659, (1982)] and subsequently found to be
largely conserved across species. It belongs to a large family
of peptides which includes, among others, peptide YY
(PYY) and pancreatic peptide (PP). NPY is the most abun-
dant peptide in the mammalian brain, but is also localized in
sympathetic neurons and NPY-containing fibers have been
found in peripheral tissues, such as around the arteries in the
heart, the respiratory tract, the gastrointestinal tract, and the
genitourinary tract. Central injection of NPY elicits a mul-
titude of physiological responses, such as stimulation of
feeding, increase in fat storage, elevation of blood sugar and
insulin, anxiolytic behaviors, reduction in locomotor activ-
ity, hormone release, increase in blood pressure, reduction in
body temperature, and catalepsy. In the, cardiovascular
system, NPY is believed to be involved in the regulation of
coronary tone, while in the gastrointestinal tract, PYY is
reported to cause inhibition of gastric acid secretion, pan-
creatic exocrine secretion, and gastroinestinal motility.
These effects are selectively mediated by various NPY
receptors which currently include the Y, Y,, Y3, Y, and Y
subtypes, in addition to the hypothetical Y, . subtype [C.
Wahlestedt, D. Reis, Ann. Rev. Pharmacol. Toxicol., 33,309
(1993); D. Gehlert, P. Hipskind, Curr. Pharm. Design, 1,295
(1995); M. C. Michel et al, Pharmacol. Rev, 50, 143
(1998)]. Selective peptidic agonists and antagonists have
been identified for most of the subtypes, but few selective
non-peptidic antagonists have been reported [B. A. Zimanyi,
Z. Fathi, G. S. Pointdexter, Curr. Pharm. Design, 4, 349
(1998)]. The Y, and Y receptor subtypes appear to be
involved in appetite regulation, but their relative contribu-
tion to the modulation of food intake and energy expenditure
remains unclear {D. R. Gehlert, P. A. Hipskind, Exp. Opin.
Invest. Drugs, 6, 1827, (1997)]. The discovery of non-
peptidic antagonists of the Y, and/or Y receptor, would
provide novel therapeutic agents, devoid of the shortcom-
ings of the peptide antagonists, namely, for example, poor
metabolic stability, low oral bioavailability, poor brain per-
meability, for the treatment of obesity and cardiovascular
diseases. Recently, a few of those agents have been reported
[D.R. Gehlert, P. A. Hipskind, Exp. Opin. Invest. Drugs, 6,
1827, (1997); P. Hipskind et al., J. Med. Chem., 40, 3712
(1997); M. Muller et al., Arch. Phann. Pharm. Med. Chem.,
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330, 333 (1997); H. Zarrinmayeh, et al.,J. Med. Chem., 41,
2709 (1998); H. A. Wicland et al., Br. J. Pharmacol., 125,
549 (1998); Y. Shigeri et al., Pharmacol. Letters, 63, PL 151
(1998); D. M Zimmerman ¢t al., Bioorg. Med. Chem.
Letters, 8,473, (1998); L. Criscione, J. Clin. Invest., 102,12,
2136 (1998); Y. Murakami, et al., J. Med. Chem., 42, 2621
(1999); T. C. Britton et al., Bioorg. Med. Chem. Letters, 9,
475, (1999); H. Zarrinmayeh, et al., Bioorg. Med. Chem.
Letters, 9, 647, (1999)], some of which having demonstrated
pharmacological efficacy in pre-clinical animal models. The
present invention provides a novel class of potent non-
peptidic antagonists of the NPY receptors, in particular, the
Y1 receptor.

[0004] Insofar as is known, aminoalkyl substituted pyra-
zolo[1,5,-a]-1,5-pyrimidines and pyrazolo[1,5-a]-1,3,5-tri-
azines have not been previously reported as NPY receptor(s)
antagonists useful in the treatment of feeding and cardio-
vascular disorders. However, this general class of com-
pounds has been described for other uscs by virtue of
different mechanisms of action. For instance, WO 98/03510
and WO 99/38868 (Du Pont Pharmaceuticals) discloses
pyrazolo[1,5,-a]-1,5-pyrimidines and pyrazolo [1,5-a]-1,3,
5-triazines as antagonists of the corticotropin releasing fac-
tor (CRF). Therein, other prior art relative to pyrazolo[1,5,-
a]-1,5-pyrimidines and pyrazolo[1,5-a]-1,3,5-triazines is
also described. Similar compounds have also been described
in WO 97/29109, 98/08847, and D. J. Wustrow et al,,
Bioorg. Med. Chem. Lett. 8, 2067 (1998).

SUMMARY OF THE INVENTION

[0005] Compounds that intcract with the Y, rcceptor and
inhibit the activity of neuropeptide Y at those receptors are
useful in treating physiological disorders associated with an
excess of neuropeptide Y, including cating disorders, such
as, for example, obesity and bulimia, and certain cardiovas-
cular diseases, for example, hypertension.

[0006] This invention relates to novel compounds, com-
positions, and methods for the treatment of physiological
disorders associated with an excess of neuropeptide Y. The
novel compounds encompassed by the present invention are
those of formula I

RS
I

6—
RP—N__

[0007] wherein:
[0008] X is N or CR';

{0009] R? is selected from H, C;-Cy alkyl, C;-C,
cycloalkyl, (C5-C,, cycloalkyl) C,-Cg alkyl, C,-C, alk-
enyl, C,-C¢ alkynyl, cyano, halo, C;-C4 haloalkyl,
OR’, C,-C, alkyl-OR7; C,-C4 cyanoalkyl, NR®R®,
C -Cs alkyl-NR°R®;
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[0010] R is H,

[0011] C,-C4 alkyl which optionally forms a C;-Cg
aminocarbocycle or a C,-Cs aminoheterocycle with
A or B, each optionally substituted at each occur-
rence with R7,

[0012] C,-C,, cycloalkyl, or
[0013] (C,-C,, cycloalkyl) C,-C; alkyl;

[0014] or R2 and R® jointly form with the 2 nitrogen
atoms to which they are bound a C,-C5 aminohet-
erocycle optionally substituted at each occurrence
with R;

[0015] Ais(CH,),, where mis 1,2 or 3 and is optionalty
mono- or di-substituted on each occurrence with Cl-C6
alkyl, C;-C,, cycloalkyl, (C5-C,, cycloalkyl) C,-C
alkyl, C,-Cq alkcnyl C,-Cs alkynyl cyano, halo, C;- C6
haloalkyl, OR?, C,-C, alkyl-OR’; C,-C4 cyanoalkyl,
NR®R?, C,-C; alkyl -NR®R?,

[0016] or A and B jointly form a C;-C,4 carbocycle,
optionally substituted at each occurrence with R,

[0017] or, as mentioned above, A and R? jointly form
a C;-C4 aminocarbocycle or a C,-Cs aminohetero-
c;;cle optionally substituted at each occurrence with
R’

[0018] B is (CH,), where nis 1,2 or 3 and is optionally
mono- or di-substituted on each occurrence with C,-Cg
alkyl, C;-C,, cycloalkyl, (C;-C,4 cycloalkyl) C,-Cq
alkyl, C,-C; alkenyl, C,-C, alkynyl, cyano, halo, C,-Cs
haloalkyl, OR?, C,-C, alkyl-OR”; C,-C4 cyanoalkyl,
NR®R®, C,-C, alkyl-NRER®, or, as mentioned above, B
and A jointly form a C;-C; carbocycle, optionally
substituted at each occurrence with R”

[0019] or, as mentioned above, B and R? jointly form
a C;-C4 aminocarbocycle or a C,-Cs aminohetero-
cycle optionally substituted at each occurrence with

7.

[0020] R® is selected from H, C,-C; alkyl, C5-Cy
cycloaakyl, (C3-C10 cycloalkyl) C,-Cq alkyl, C,-Cq4
alkenyl, C,-C4 alkynyl, cyano, halo, C,-C4 haloalkyl,
OR7, C, -C alkyl—()R C,-Cs cyanoalkyl NR®R?,
C,-Cs alkyl NR8R9

[0021] R* is selected from aryl or heteroaryl, each
optionally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from C,-C4 alkyl,
C,-Cy cycloalkyl, C;-Cy, cycloalkenyl, (Cs-Cyo
cycloalkyl)C -C; alkyl, C;-C; alkenyl, C;-Cq alkynyl
halogen, C,-Cq haloalkyl mﬂuromcthylsulfonyl OR’,
C,-Cq alkyl -OR7, NR®R®, C,-C4 alkyl- NR8R°
CONR®R®, C,-Cq alkyl- CONR”R9 COOR’, C,-Cq4
alkyl- COOR7 CN C,-Cs; alkyl-CN, SOZNRSR9
SO,R?, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5-(2-oxo0-1,3-oxazolidinyl), with the proviso that at
least one of the positions ortho or para to the point of
attachment of the aryl or heteroaryl ring to the pyrazole
is substituted;

[0022] RS is selected from:

[0023] C,-Cg alkyl, (C5-C,, cycloalkyl) Cl-C6 alkyl,
C,-C; alkenyl, C,-Cg alkynyl, each of which is substi-
tuted with 1 to 5 groups independently selected at each
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occurrence from halo, C,-C, haloalkyl, OR?, cyano,
NR®R®, CONR®R®, COOR’, SO,NR°R®, SO,R’,
NR!COR?NR*SO,R’;

[0024] C,-C, arylalkyl, C,-C4 heteroarylalkyl, C5-Cg
arylcycloalkyl, or Cs-Cg beteroarylcycloalkyl, where
aryl is phenyl or naphthyl, and heteroaryl is 2-,3-, or
4-pyridyl, 2-, 4- or 5-pyrimidinyl, triazinyl, 1-, 2- or
4-imidazolyl, 2-, 4-, or 5-oxazolyl, isoxazolyl, indolyl,
pyrazolyl, quinolyl, isoquinolyl, 2-, 4-, or 5-thiazolyl,
benzothiadiazolyl, 1-, 3- or 4-pyrazolyl, 1-, 3- or 4-tria-
zolyl, 2-triazinyl, 2-pyrazinyl, 2-, or 3-furanyl, 2-, or
3-thienyl, 2-, or 3-benzothienyl, or 1-, 2- or 5-tetra-
zolyl, each of which is optionally substituted with 1 to
5 substituents independently selected at each occur-
rence from C,-Cq alkyl, C;-C,o cycloalkyl, C;-C,o
cycloalkenyl, (C3-Cyq cycloalkyl) C;-Cq alkyl, C;-Cq
alkenyl, halogen, C,-C, haloalkyl, trifluromethylsulfo-
nyl, OR?, NR®R®, C,-C; alkyl-OR’, C,-C, alkyl-
NR2R®, CONReR®, COOR”, CN, SO,NR®*R®, SO,R’,
aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or 5-(2-oxo-
1,3-oxazolidinyl), with the proviso that 2 adjacent
substituents can optionally form together a C;-Cyq
cycloalkyl ring, a C;-C,, cycloalkenyl ring or a het-
erocycloalkyl ring;

[0025] C,-C,, cycloalkyl substituted with 1 to 6 sub-
stituents independently selected at each occurrence
from C,-Cg alkyl, C;-C, 4 cycloalkyl, C;5-C,, cycloalk-
enyl, (C5-C,q cycloalkyl) C,-Cy4 alkyl, C,-Cq alkenyl,
halogen, C,-Cy haloalkyl, OR7, NR®R®, with the pro-
viso that when two OR” or NR®R® substituents are
geminally located on the same carbon R’ is not H and
they can form together a C,-C, ketal, oxazoline, oxazo-
lidine, imidazoline, or imidazolidine heterocycle, C -Cq
alkyl-OR”, C,-C, alkyl-NR®R®, CONR®R’, COOR7
CN, oxo, hydroximino, C,-C4 alkoximino, SO,NR®R®,
SO,R’, heterocycloalkyl, aryl, heteroaryl, where aryl
or heteroaryl is optionally substituted with 1 to 5
substituents independently selected at each occurrence
from C,-C; alkyl, C5-C,, cycloalkyl, C5-C,, cycloakk-
enyl, (C5-C,, cycloalkyl) C,-C; alkyl, C,-C, alkenyl,
halogen, C,-Cg haloalkyl, triffturomethylsulfonyl, OR’,
NR®R®, C,-Cs alkyl-OR?, C,-Cs alkyl-NR®R®,
CONR®R®, COOR’, CN, SO,NR®R®, SO,R’, aryl,
heteroaryl, heterocycloalkyl, 3-, 4-, or 5-(2-0xo0-1,3-
oxazolidinyl), with the proviso that 2 adjacent substitu-
ents can optionally form together a C;-C,, cycloalkyl
ring, a C;-C,, cycloalkenyl ring or a heterocycloalkyl
ring;

[0026] aryl or heteroaryl, optionally substituted with 1
to 5 substituents independently selected at each occur-
rence from halogen, C,-Cg4 alkyl, C5-C,, cycloalkyl,
C,-C, cycloalkenyl, (C5-C,q cycloalkyl) C,-C; alkyl,
C -C, alkenyl, halogen, C,-C, haloalkyl, triflurometh-
ylsulfonyl OR’?, NR®R®, C,-C, alkyl-OR’, C,;-C;
alkyl-NR®R®, CONR®R®, COOR’, CN, SOZNR"R9
SO,R?, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5-(2-0x0-1,3-oxazolidinyl), with the proviso that 2

7=
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adjacent substituents can optionally form together a
C,-Cypo cycloalkyl ring, a C5-C, cycloalkenyl ring or a
heterocycloalkyl ring; or

[0027] 3- or 4-piperidinyl, 3-pyrrolidinyl, 3- or 4- tet-
rahydropyrany!, 3-tetrahydrofuranyl, 3- or 4- tetrahy-
dropyranyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydrothi-
opyranyl, 3- or 4-(1,11-dioxo) tetrahydrothiopyranyl,
1-azabicyclo[4.4.0]decyl, 8-azabicyclo[3.2.1]octanyl,
norbomyl, quinuclidinyl, indolin-2-one-3-yl, 2-(meth-
oximino)-perhydroazepin-6-yl, each optionally substi-
tuted with 1 to 5 substituents independently selected at
each occurrence from R7, C,-C; alkyl-OR”, C,-C,
alkyl-7NR8R9, CONR®R®, CN, COOR’ SO,NR®R®,
SO,R%;

[0028] R® is selected from H, C,-C4 alkyl, C5-Cyq
cycloalkyl, (C5-C,, cycloalkyl) C,-C, alkyl, C,-C, alk-
enyl, C,-C, arylalkyl, C,-C, heteroarylalkyl where aryl
or heteroaryl are optionally substituted with 1 to 5
substituents independently selected at each occurrence
from halogen, C,-C, haloalkyl, OR'?, NR®R®, C,-C
alkyl-OR*3, C,-C, alkyl-NR®R®, CONR®R®, COOR’,
CN, SO,NR®R®, SO,R’, or R® and R?, as mentioned
above, jointly form, with the 2 nitrogen atoms to which
they are bound, a C,-Cs aminoheterocycle optionally
substituted at each occurrence with R7;

[0029] R7isH, C,-C; alkyl, C;-C,, cycloalkyl, C;-C;,
cycloalkenyl, (C5-C,, cycloalkyl) C;-C; alkyl, C,-C,
haloalkyl,

[0030] or heterocycloalkyl, C,-Cg alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,-Cg alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,-C arylalkyl
or C,-Cg heteroarylalkyl each optionally substituted
with 1 to 5 substituents independently selected at
each occurrence from halogen, C,-Cq haloalkyl,
OR®, NR®R®, C,-C, alkyl-OR*?, C,-C; alkyl-
NR®R®, CONR®R®, COOR™, CN, SO,NR®R®,
SO,R™, with the proviso that for SO,R*?, R*
cannot be H;

[0031] R® and R® are independently selected at each
occurrence from H, C,-C, alkyl, C;-C,, cycloalkyl,
C-Cs alkenyl, C5-Cyo cycloalkenyl, C,-Cq alkynyl,
heterocycloalkyl, C,-Cq alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C; arylalkyl or C,-C, heteroaryla-
Ikyl, or R® and R°®, taken together, can form a C;-Cg
aminocarbocycle or a C,-Cg aminoheterocycle each
optionally substituted at each occurrence with C;-Cq4
alkyl, C,-C,, cycloalkyl, C;-C, 4 cycloalkenyl, (C;-C,o
cycloalkyl) C,-C; alkyl, C,-C; haloalkyl, or heterocy-
cloalkyl, C,-Cg alkylsulfonyl, arylsulfonyl, heteroaryl-
sulfonyl, C,-Cg alkanoyl, aroyl, heteroaroyl, aryl, het-
eroaryl, C,-C, arylalkyl or C,-C heteroarylalkyl;

[0032] R is selected from H, C,-Cg alkyl, C5-C;q
cycloalkyl, (C5-C,q cycloalkyl) C,-Cg alkyl;

[0033] R*?is selected from H, aryl, heteroaryl, C,-Cq
alkyl, C,-C,, cycloalkyl, (C5-C,, cycloalkyl) C,-Cg4
alkyl, optionally substituted with OR’, NR®R®, C;-Cq
aminocarbocycle, or C,-C5 aminoheterocycle;

[0034] R*?is independently selected at each occurrence
from H, C;-C4 alkyl, C,;-C,, cycloalkyl, (C;5-C;q
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cycloalkyl) C,-Cg alkyl, C,-Cg alkenyl, C,-C, alkynyl,
C,-C, haloalkyl, with the proviso that when R7 is
SO,R*3, R*? cannot be H;

[0035] R*is H, C,-C, alkyl, C5-C,, cycloalkyl, (C -
C,o cycloalkyl) C,-Cg alkyl, C,-C, alkenyl, C,-C, alky-
nyl, halo, or CN;

[0036] or a pharmaceutically acceptable salt, hydrate, or
prodrug thereof.

[0037] Preferred compounds of the present invention are
those of formula I where X is N or CH, R* is H, C,-C; alkyl,
C,-C,, cycloalkyl, or (C5-C,, cycloalkyl) C,-Cg alkyl; R® is
H, C,-C; alkyl, C;-C,, cycloalkyl, or (C5-C,, cycloalkyl)
C,-C alkyl.

[0038] This invention also encompasses, in additional
embodiments, the novel compounds of formula I, and the
salts and solvates thereof, as well as pharmaceutical formu-
lations comprising a compound of formula I, or a pharma-
ceutically acceptable salt or solvate thereof, in combination
with one or more pharmaceutically acceptable carriers,
excipients, or diluents therefor.

[0039] This invention also encompasses methods to treat
physiological disorders associated with an excess of neu-
ropeptide Y, such as cating and cardiovascular disorders,
which method comprises administering to a mammal in need
of said treatment an effective amount of a compound of the
formula I.

[0040] This invention also encompasses methods of selec-
tively inhibiting binding of NPY, receptor s, which com-
priscs contacting a compound of formula I with ncuronal
cells, wherein the compound is present in an amount effec-
tive to produce a concentration sufficient to inhibit binding
of NPY, receptors in vitro.

DETAILED DESCRIPTION OF THE
INVENTION

[0041] The current invention concerns the discovery that a
select group of aminoalkyl substituted 4-amino pyrazolopy-
rimidines and 7-amino pyrazolo triazines, those of formula
I, which are novel and useful neuropeptide Y receptor
antagonists.

[0042] In certain situations, the compounds of formula I
may contain one or more asymmetric carbon atoms, so that
the compounds can exist in different stereoisomeric forms.
These compounds can be, for example, raccmates or opti-
cally active forms. In these situations, the single enanti-
omers, i.e., optically active forms, can be obtained by
asymmetric synthesis or by resolution of the racemates.
Resolution of the racemates can be accomplished, for
cxample, by conventional methods such as crystallization in
the presence of a resolving agent, or chromatography, using,
for example a chiral HPLC column.

[0043] Representative compounds of the present inven-
tion, which are encompassed by formula I, include, but are
not limited to the compounds in Examples 1-306 and their
pharmaceutically acceptable acid addition salts. In addition,
if the compound of the invention is obtained as an acid
addition salt, the free base can be obtained by basifying a
solution of the acid salt. Conversely, if the product is a free
base, an addition salt, particularly a pharmaceutically
acceptable addition salt, may be produced by dissolving the

R
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free base in a suitable organic solvent and treating the
solution with an acid, in accordance with conventional
procedures for preparing acid addition salts from base
compounds.

[0044] Non-toxic pharmaceutical salts include salts of
acids such as hydrochloric, phosphoric, hydrobromic, sul-
furic, sulfinic, formic, toluenesulfonic, methanesulfonic,
nitric, benzoic, citric, tartaric, maleic, hydroiodic, alkanoic
such as acetic, HOOC—(CH,),—COOH where n is 0-4, and
the like. Those skilled in the art will recognize a wide variety
of non-toxic pharmaceutically acceptable addition salts.

[0045] The present invention also encompasses the acy-
lated prodrugs of the compounds of formula I. “Prodrugs”
are considered to be any covalently bonded carriers which
release the active parent drug of formula I in vivo when such
prodrug is administered to a mammalian subject. Prodrugs
of the compounds of the invention are prepared by modi-
fying functional groups present in the compounds in such a
way that the modifications are cleaved, either in routine
manipulation or in vivo to the parent compounds. Prodrugs
include compounds wherein hydroxy, amine, or sulfhydryl
groups are bonded to any group that, when administered to
a mammalian subject, cleaves to form a free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of pro-
drugs include, but are not limited to, acetate, formate, and
benzoate derivatives of alcohol and amine functional groups
in the compounds of formula I; and the like. Those skilled
in the art will recognize various synthetic methodologies
which may be employed to prepare non-toxic pharmaceuti-
cally acceptable addition salts and acylated prodrugs of the
compounds encompassed by formula 1.

[0046] Where a compound exists in various tautomeric
forms, the invention is not limited to any one of the specific
tautomers. The invention includes all tautomeric forms of a
compound.

[0047] By “heteroatom” in the present invention is meant
oxygen or sulfur, or a nitrogen atom optionally substituted
by C,-C, lower alkyl, C,-C, arylalkyl, C,-C,, cycloalkyl,
(C,-C, cycloalkyl) C;-Cg alkyl, C,-Cg alkanoyl, C,-Cq sul-
fonyl.

[0048] By “alkyl”, “lower alkyl”, or “C,-C,4 alkyl” in the
present invention is meant straight or branched chain alkyl
groups having 1-6 carbon atoms, such as, for example,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-
butyl, pentyl, 2-pentyl, isopentyl, ncopentyl, hexyl, 2-hexyl,
3-hexyl, and 3-methylpentyl.

[0049] By “cycloalkyl”, or “C;-C,, cycloalkyl” in the
present invention is meant alkyl groups having 3-10 carbon
atoms forming a mono-, bi-, or polycyclic ring system, such
as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, norbomyl, and the like.

[0050] By “(cycloalkyl)alkyl”, “lower (cycloalkyl)alkyl”,
or (C5-C,4, cycloalkyl) C,-C, alkyl in the present invention
is meant a straight or branched alkyl substituent formed of
1 to 6 carbon atoms attached to a mono-, bi, or polycyclic
ring system having 3-10 carbon atoms, such as, for example,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, cycloheptylmethyl, and the like.

[0051] The term “C,-Cg4 alkenyl” in the present invention
means hydrocarbon chains having 2 to 6 carbons in a straight
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or branched arrangement and containing one or more unsat-
urated carbon-carbon double bonds which may occur in any
stable point along the chain, such as, for example, ethenyl,
allyl, isopropenyl, and the like.

[0052] By “cycloalkenyl” or “C5-C,, cycloalkenyl” in the
present invention is meant alkyl groups having 3-10 carbon
atoms forming a mono-, bi, or polycyclic ring system having
3-10 carbon atoms and containing one or more carbon-
carbon double bonds which may occur in any stable point in
the ring, such as, for example, cyclopentenyl, cyclohexenyl,
or cycloheptenyl.

[0053] The term “C,-C alkynyl” in the present invention
means hydrocarbon chains having 2 to 6 carbons in a straight
or branched arrangement and containing one or more unsat-
urated carbon-carbon triple bonds which may occur in any
stable point along the chain, such as, for example, ethynyl,
propargyl, and the like.

[0054] The term “aryl” in the present invention means a
monocyclic or bicyclic aromatic group having preferably 6
to 10 carbon atoms, such as, for example, phenyl or naph-
thyl.

[0055] The term “heteroaryl” in the present invention
means an aryl group in which one or more of the ring(s)
carbon atoms have been replaced with a heteroatom. Such
groups preferably have 4 to 10 carbon atoms and 1 to 4
heteroatoms, such as, for example, pyridyl, pyrimidinyl,
triazinyl, imidazolyl, oxazolyl, isoxazolyl, indolyl, pyrrolyl,
pyrazolyl, quinolinyl, isoquinolinyl, thiazolyl, benzothiadia-
zolyl, triazolyl, triazinyl, pyrazinyl, furanyl, thienyl, ben-
zothienyl, benzofuranyl, tetrazolyl.

[0056] The term “heterocyclyl”, “heterocycle” or “hetero-
cycloalkyl” in the present invention means a saturated or
partially saturated heteroaryl group.

[0057] By “C,-Cs arylalkyl” or “C;-Cg heteroarylalkyl” in
the present invention is meant a branched or straight-chain
alkyl group having 1-6 carbon atoms and substituted on one
of the carbon atoms by an optionally substituted aryl or
heteroaryl ring, such as, for example, benzyl, phenethyl,
methylpyridyl, ethylpyridyl, and the like.

[0058] By “Cs-Cg arylcycloalkyl” in the present invention
is meant cycloalkyl groups having 5-8 carbon atoms and
fused to an aryl group, such as, for example, 1,2,3,4 tet-
rahydronaphthalenyl, 2,3-dihydrobenzothienyl, or 2,3-dihy-
dobenzofuranyl.

[0059] By “Cs-Cy heteroarylcycloalkyl” in the present
invention is meant cycloalkyl groups having 5-8 carbon
atoms fused to a heteroaryl group, such as, for example,
1,2,3,4 tetrahydroquinolyl, 2,3-dihydrobenzothienyl, 2,3-di-
hydobenzofuranyl, or indolinyl.

[0060] By “alkoxy”, “C,-Cg4 alkoxy”, or “C,-Cg alkyloxy”
in the present invention is meant straight or branched chain
alkoxy groups having 1-6 carbon atoms, such as, for
example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,
sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy, neo-
pentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and 3-mcthylpentoxy.

[0061] By “cycloalkoxy”, “C5-C,, cycloalkoxy”, or “C, -
C,, cycloalkyloxy” in the present invention is meant a group
formed by an oxygen atom attached to a mono-, bi, or
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polycyclic ring system having 3-10 carbon atoms, such as,
for example, cyclopropoxy, cyclobutoxy, cyclopentoxy,
cyclohexoxy, or cycloheptoxy.

[0062] By “(cycloalkyl)alkyloxy”, “(C;-C,o cycloalkyl)
C,-Cs alkoxy™, or “(C5-Cyq cycloalkyl) C,-C, alkyloxy” in
the present invention is meant a group formed by an oxygen
atom attached to a 1-6 carbon chain linked to a mono-, bi,
or polycyclic ring system having 3-10 carbon atoms, such
as, for example, cyclopropylmethyloxy, cyclobutylmethy-
loxy, cyclopentylmethyloxy, cyclohexylmethyloxy, cyclo-
heptylmethyloxy, and the like.

[0063] By “C,;-Cs aminocarbocycle” is meant a cyclic
amino group formed by a nitrogen contained in a ring having
3 to 6 carbon atoms, such as, for example, azetidino,
pyrrolidino, piperidino, perhydroazepino.

[0064] By “C,-Cs aminoheterocycle” is meant a cyclic
amino group formed by a nitrogen contained in a ring having
2 to 5 carbon atoms and one other heteroatom, such as, for
example, morpholino, thiomorpholino, piperazino.

[0065] By the terms “halo” or “halogen” in the present
invention is meant fluoro, chloro, bromo, and iodo.

[0066] “Haloalkyl” is intended to include both branched
and straight-chain alkyl having the specified number of
carbon atoms substituted with 1 or more halogens.

[0067] The term “C,-Cg4 alkanoyl” means an acyl group
with 2 to 8 carbon atoms in a linear, branched, or C5-C,,
cycloalkyl arrangement, optionally substituted with 1 to 5
substituents independently selected at each occurrence from
halogen, trifluoromethyl, OR”, NR®R®, CONR®R®, COOR’,
or CN.

[0068] The term “C,-C4 alkyl sulfonyl” means an alkyl-
sulfonyl group containing 1 to 6 carbon atoms in a lincar,
branched, or C;-C, cycloalkyl arrangement.

[0069] The term “substituted” means that one or more
hydrogen on the designated atom is replaced by the specified
group, provided that the valence on the designated atom is
not exceeded, and that a chemically stable compound results
from the substitution.

[0070] Astable compound is defined herein as one that can
be isolated, characterized, and tested for biological activity.

[0071] The term “oxo” (i.e. =0) indicates that two gemi-
nal hydrogen atoms are replaced by a double-bond oxygen
group.

[0072] The term “hydroximino” (i.e. =N——OH) ) indi-
cates that two geminal hydrogen atoms are replaced by a
double-bond nitrogen atom substituted with a hydroxyl

group.

[0073] The term “C,-Cg4 alkoximino” (ji.e. =N—O-Alkyl)
indicates that two geminal hydrogen atoms are replaced by
a double-bond nitrogen atom substituted with a C,-C,

alkoxy group, such as, for example, methoximino (=N—
OMe).
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[0074] In the present invention, some of the groups spe-
cifically mentioned above are defined as follows:

O

2-one-1,3-oxazolidinyl is ‘\/N

N
1-aza-bicyclo{4.4.0]decyl is O:)
LTb

8-azabicyclo{3.2.1}octanyl is

o 0

\Y/
S
(1,1-dioxo) tetrahydrothiopyranyl is O
norbornyl is
~N
quinuclidinyl is
N
2-one-indolinyl is o}
N
OMe
Ny

2-(methoximino)-perhydroazepin-6-yl is

[0075] Unless specified, the point of attachment may
occur in any stable point along the above-mentioned rings.

[0076] In the present invention, the term “potent” in the
context of NPY, receptor antagonists qualifies a binding
affinity with a Ki of less than 10 micromolar, preferably less
than 1 micromolar, and more preferably less than 100
nanomolar in the human NPY, binding assay.

[0077] In the present invention, the term “selective” in the
context of NPY, receptor antagonists qualifies a binding
affinity with a Ki in the human NPY, binding assay that is
10-fold, preferably 100-fold, and more preferably 1000-fold,
less than the Ki of the same compound measured in another
receptor binding assay, in particular the NPY and the CRF,
receptor binding assays. Binding assays for the NPY and
CREF, receptors have been described, for example, inJ. Clin.
Invest., 102 2136 (1998) and in Endocrinology 116, 1653
(1985), respectively.

[0078] As the compounds of formula I are selective
antagonists of the Y, receptor, they are of value in the
treatment of a wide variety of clinical conditions which are
characterized by the presence of an excess of neuropeptide
Y. Thus, the invention provides methods for the treatment or

@?‘f
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prevention of a physiological disorder associated with an
excess of neuropeptide Y, which method comprises admin-
istering to a mammal in need of said treatment an effective
amount of a compound of formula I or a pharmaceutically
acceptable salt, solvate or prodrug thereof. The term “physi-
ological disorder associated with an excess of ncuropeptide
Y” encompasses those disorders associated with an inap-
propriate stimulation of neuropeptide Y receptors, regardless
of the actual amount of neuropeptide Y present locally.
These physiological disorders may include: disorders or
diseases pertaining to the heart, blood vessels or the renal
system, such as vasospasm, heart failure, shock, cardiac
hypertrophy increased blood pressure, angina, myocardial
infarction, sudden cardiac death, arrhythmia, peripheral vas-
cular disease, and abnormal renal conditions such as
impaired flow of fluid, abnormal mass transport, or renal
failure; conditions related to increased sympathetic nerve
activity for example, during or after coronary artery surgery,
and operations and surgery in the gastrointestinal tract;
cerebral discases and diseases related to the central nervous
system, such as cerebral infarction, neurodegeneration, epi-
lepsy, stroke, and conditions related to stroke, cerebral
vasospasm and hemorrhage, depression, anxiety, schizo-
phrenia, and dementia; conditions related to pain or noci-
ception; diseases related to abnormal gastrointestinal motil-
ity and secretion, such as different forms of ileus, urinary
incontinence, and Crohn’s disease; abnormal drink and food
intake disorders, such as cbesity, anorexia, bulimia, and
metabolic disorders; diseases related to sexual dysfunction
and reproductive disorders; conditions or disorders associ-
ated with inflammation; respiratory diseases, such as asthma
and conditions related to asthma and bronchoconstriction;
and diseases related to abnormal hormone release, such as
leutinizing hormone, growth hormone, insulin, and prolac-
tin.

[0079] The compounds of general formula I may be
administered orally, topically, parenterally, by inhalation or
spray or rectally in dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carri-
ers, adjuvants and vehicles. The term parenteral as used
herein includes subcutaneous injections, intravenous, intra-
muscular, intrasternal injection or infusion techniques. In
addition, there is provided a pharmaceutical formulation
comprising a compound of gencral formula I and a phar-
maceutically acceptable carrier. One or more compounds of
general formula I may be present in association with one or
more non-toxic pharmaceutically acceptable carriers and/or
diluents and/or adjuvants and if desired other active ingre-
dients. The pharmaceutical compositions containing com-
pounds of general formula I may be in a form suitable for
oral use, for example, as tablets, troches, lozenges, aqueous
or oily suspensions, dispersible powders or granules, emul-
sion, hard or soft capsules, or syrups or elixirs.

[0080] Compositions intended for oral use may be pre-
pared according to any method known to the art for the
manufacture of pharmaceutical compositions and such com-
positions may contain one or more agents selected from the
group consisting of sweetening agents, flavoring agents,
coloring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets
contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are suitable
for the manufacture of tablets. These excipients may be for
example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate;
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granulating and disintegrating agents, for example, corn
starch, or alginic acid; binding agents, for example starch,
gelatin or acacia, and lubricating agents, for example mag-
nesium stearate, stearic acid or talc. The tablets may be
uncoated or they may be coated by known techniques to
delay disintegration and absorption in the gastrointestinal
tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed.

[0081] Formulations for oral use may also be presented as
hard gelatin capsules wherein the active ingredient is mixed
with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive oil.
Aqueous suspensions contain the active materials in admix-
ture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate, polyvinylpyr-
rolidone, gum tragacanth and gum acacia; dispersing or
wetling agents may be a naturally-occurring phosphatide,
for example, lecithin, or condensation products of an alky-
lene oxide with fatty acids, for example polyoxyethylene
stearate, or condensation products of ethylene oxide with
long chain aliphatic alcohols, for example heptadecaethyl-
eneoxycetanol, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation
products of ethylene oxide with partial esters derived from
fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also
contain one or more preservatives, for example ethyl, or
n-propyl p-hydroxybenzoate, one or more coloring agents,
one or more flavoring agents, and one or more sweetening
agents, such as sucrose or saccharin.

[0082] Oily suspensions may be formulated by suspending
the active ingredients in a vegetable oil, for example arachid
oil, olive oil, sesame oil or coconut oil, or in a mineral oil
such as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or
cetyl alcohol. Sweetening agents such as those set forth
above, and flavoring agents may be added to provide pal-
atable oral preparations. These compositions may be pre-
served by the addition of an anti-oxidant such as ascorbic
acid.

[0083] Dispersible powders and granules suitable for
preparation of an aqueous suspension by the addition of
water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweet-
ening, flavoring and coloring agents, may also be present.

[0084] Pharmaccutical compositions of thc invention may
also be in the form of oil-in-water emulsions. The oily phase
may be a vegetable oil, for example olive oil or arachid oil,
or a mineral oil, for example liquid paraffin or mixtures of
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these. Suitable emulsifying agents may be naturally-occur-
ring gums, for example gum acacia or gum tragacanth,
naturally-occurring phosphatides, for example soy bean,
lecithin, and esters or partial esters derived from fatty acids
and hexitol, anhydrides, for example sorbitan monooleate,
and condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan
monooleate. , The emulsions may also contain sweetening
and flavoring agents.

[0085] Syrups and elixirs may be formulated with sweet-
ening agents, for example glycerol, propylene glycol, sor-
bitol or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.
The pharmaceutical compositions may be in the form of a
sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and sus-
pending agents which have been mentioned above. The
sterile injectable preparation may also be sterile injectable
solution or suspension in a non-toxic parenterally acceptable
diluent or solvent, for example as a solution in 1,3-butane-
diol. Among the acceptable vehicles and solvents that may
be employed are water, Ringer’s solution and isotonic
sodium chloride solution. In addition, sterile, fixed oils arc
conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be
employed including synthetic mono-or diglycerides. In addi-
tion, fatty acids such as oleic acid find use in the preparation
of injectables.

[0086] The compounds of general formula I may also be
administered in the form of suppositories for rectal admin-
istration of the drug. These compositions can be prepared by
mixing the drug with a suitable non-irritating excipient
which is solid at ordinary temperatures but liquid at the
rectal temperature and will therefore melt in the rectum to
release the drug. Such materials are cocoa butter and poly-
ethylene glycols.

[0087] Compounds of general formula I may be adminis-
tered parenterally in a sterile medium. The drug, depending
on the vehicle and concentration used, can either be sus-
pended or dissolved in the vehicle. Advantageously, adju-
vants such as local anesthetics, preservatives and buffering
agents can be dissolved in the vehicle.

[0088] Dosage levels of the order of from about 0.1 mg to
about 50 mg per kilogram of body weight per day are useful
in the treatment of the above-indicated conditions (about 0.5
mg to about 3 g per patient per day), although higher
amounts for example up to 140 mg/kg/day may be appro-
priate in some circumstances. The amount of active ingre-
dient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the
host treated and the particular mode of administration.
Dosage unit forms will generally contain between from
about 1 mg to about 500 mg of an active ingredient.

[0089] It will be understood, however, that the specific
dose level for any particular patient will depend upon a
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variety of factors including the activity of the specific
compound employed, the age, body weight, general health,
sex, diet, time of administration, route of administration, and
rate of excretion, drug combination and the severity of the
particular disease undergoing therapy.

[0090] In appropriate cases, the compounds of the inven-
tion may be employed in combination with other active
agents. The invention therefore also provides pharmaceuti-
cal combination compositions comprising a therapeutically
effective amount of a composition comprising: (a) first
compound, said first compound being a compound of the
type descibed above a prodrug thereof, or a pharmaceuti-
cally acceptable salt of said compound or of said prodrug;
and (b) a second compound, said second compound being a
gonist, a thyromimetic, an eating behavior modifying agent
or a NPY antagonist; and a pharmaceutical carrier, vehicle,
diluent. Combinations may, for example comprise (a) first
compound, said first compound being a compound as
described above a prodrug thereof, or a pharmaccutically
acceptable salt of said compound or of said prodrug; (b) a
second compound, said second compound being an aldose
reductase inhibitor, a glycogen phosphorylase inhibitor, a
sorbitol dehydrogenase inhibitor, insulin metformin, acar-
bose, a thiazolidinedione, a glitazone, rezulin, trogitalazone,
a sulfonylurea, glipazide, glyburide, or chlorpropamide; (c)
a pharmaceutical carrier, vehicle, or diluent. In other cases,
a kit may be appropriate comprising: (a) first compound,
said first compound being a compound of claim 24 or 25, a
prodrug thereof, or a pharmaceutically acceptable salt of
said compound or of said prodrug; (b) a second compound,
said second compound being a P3 agonist, a thyromimetic,
an eating behavior modifying agent or a NPY antagonist;
and a pharmaceutical carrier, vehicle, diluent; and (c) means
for containing said first and second unit dosage forms
wherein the amounts of the first and second compounds
result in a therapeutic effect.

[0091] Preparation of Aminoalkyl Substituted Pyrazolo[1,
5,-al-1,5-Pyrimidines and Pyrazolor[1,5-a]-1,3,5-Triazines
Derivatives

{0092] Onc gencral approach is to convert a heterocyclic
core A and or a heterocyclic core B

A
7
RM
N
N \
R3
™ .
R! N
R4
. B
N/\N N
R3
A =
Rl
R4

[0093] to a compound that exhibits a K; of 5 micromolar
or less in an assay of NPY receptor binding, wherein the
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substituents are as defined above by substituting the 7-po-
sition of the heterocyclic core A or the 4-position of the
heterocyclic core B with a diamine group —N[R*}—A—
B—N[R]—R°.

[0094] An illustration of preparation methods of com-
pounds of the present invention is given in the Schemes
below. In particular displacement of a leaving group Z, as in
formula 10 (Scheme 1) by the appropriate substituted amine
provides a method to convert the heterocyclic cores of the
present invention, i.c. aryl or heteroaryl substituted pyrazolo
[1,5,-a]-1,5-pyrimidines and pyrazolo[1,5-a]-1,3,5-triazines,
into compounds that potently interact with the NPY1 recep-
tor. Such transformations may require several consecutive
chemical steps. Those having skill in the art will recognize
that the starting materials may be varied and additional steps
employed to produce compounds encompassed by the
present invention. The disclosures of all articles and refer-
ences mentioned in this application, including patents, are
incorporated herein by reference.

SCHEME 1

N
N/
N .

o

z
A
)\
R! N

Apr. 10, 2003

[0095] As illustrated in Scheme 1, compounds of formula
I can be prepared from intermediate compounds of formula
10, where Z is halogen (preferably chloro or bromo), alkane
sulfonyloxy, aryl sulfonyloxy or haloalkane sulfonyloxy,
and X, R*, R® and R* are defined above, using the procedures
outlined below.

[0096] Compounds of formula 10 react with an amine of
formula H,N—A—B—N[R®]—R?, where A,B, R and R®
arc dcfined as above, in the presence or absence of a base in
the presence or absence of an imert solvent at reaction
temperatures ranging from -78° C. to 250° C. to generate
compounds of formula I. Bases may include, but are not
limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium methoxide, sodium ethoxide, or sodium tert-butox-
ide), alkaline earth metal hydrides, alkali metal dialkyla-
mides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal bicarbonates, alkali metal bis-(tri-
alkylsilyl)amides (preferably lithium or sodium (trimethyl-
silyl)amide), trialkylamines (preferably N,N-di-isopropyl-
N-cthyl amine or tricthylamine), arylamines (preferably
4-dimethyl anilinc), or heteroaromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to,

R alkyl alcohols (1-8 carbons) (preferably methanol, ethanol,
10 TS or tert-butanol), lower alkanenitriles (1-6 carbons) (prefer-
_N—R® ably acetonitrile), dialkyl ethers (preferably diethyl ether),
If cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
A N,N-dialkylformamides (preferably dimethyl formamide),
H N,N-dialkylacetamides (preferably dimethyl acetamide),
~ _N cyclic amides (preferably N-methylpyrrolidin-2-one),
X N R! dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
. )\ = hydrocarbons (preferably benzene or toluene), or haloal-
R N . kanes (1-10 carbons and 1-10 halogens) (preferably dichlo-
0 R romethane). Preferred reaction temperatures range from 0°
C.to140°C.
SCHEME 2
5 o 5 _L
| I
z " N v
J X DGR N
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-continued

[0097] Alternatively, as shown in Scheme 2, compounds
of formula I can be obtained by first reacting a compound of
formula 10 with an amino alcohol of formula H,N—A—
B—OH, where A and B are defined as above, in the presence
or absence of a base in the presence or absence of an inert
solvent at reaction temperatures ranging from -78° C. to
250° C. to generate intermediates of formula 11. Reacting a
compound of formula 11 with a halogenating agent or
sulfonylating agent in the presence or absence of a base in
the presence or absence of an inert solvent at reaction
temperatures ranging from -78° C. to 250° C. to afford
products of formula 12a (where Z is halogen, alkane sulfo-
nyloxy, aryl sulfonyloxy or haloalkane sulfonyloxy) or 12b
when A and B are both CH, and X is CR'*. Halogenating
agents include, but are not limited to, SOCl,, POCl;, PCl,,
PCl,, POBr,, PBr,, PBrs., CCl,/PPh,. Sulfonylating agents
include, but are not limited to, alkanesulfonyl halides or
anhydrides (preferably methanesulfonyl chloride or meth-
anesulfonic anhydride), aryl sulfonyl halides or anhydrides
(such as p-toluenesulfonyl chloride or anhydride), or
haloalkylsulfonyl halides or anhydrides (preferably trifluo-
romethanesulfonic anhydride). Bases may include, but are
not limited to, trialkylamines (preferably N,N-di-isopropyl-
N-cthyl amine or triethylamine), bicyclic amidines (prefer-
ably DBU), anilines (preferably N-dimethyl aniline), or
heteroaromatic amines (preferably pyridine). Inert solvents
may include, but are not limited to, lower alkancnitriles (1-6
carbons) (preferably acetonitrile), dialkyl ethers (preferably
diethyl ether), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene), or
haloalkanes with 1-10 carbons and 1-10 halogens (prefer-
ably dichloromethane). Preferred reaction temperatures
range from -20° C. to 100° C. Compounds of formula 12a
or 12b can then be reacted with an amine of formula
HN[R®]—R?, where R® and R are defined as above, to give
a compound of formula I. Bases may include, but are not
limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium methoxide, sodium ethoxide, or sodium tert-butox-

ide), alkaline earth metal hydrides, alkali metal dialkyla-
mides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali mctal bicarbonates, alkali metal bis-(tri-
alkylsilyl)amides (preferably lithium or sodium (trimethyl-
silyD)amide), trialkylamines (preferably N,N-di-isopropyl-
N-ethyl amine or tricthylamine), arylamines (preferably
4-dimethyl aniline), or heteroaromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to,
alkyl alcohols (1-8 carbons) (preferably methanol, ethanol,
or tert-butanol), lower alkanenitriles (1-6 carbons) (prefer-
ably acetonitrile), dialkyl ethers (preferably diethyl ether),
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N,N-dialkylfornamides (preferably dimethyl formamide),
N,N-dialkylacetamides (preferably dimethyl acetamide),
cyclic amides (preferably N-methylpyrrolidin-2-one),
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
hydrocarbons (preferably benzene or toluene), or haloal-
kanes (1-10 carbons and 1-10 halogens) (preferably dichlo-
romethane). Preferred reaction temperatures range from 0°
C.to 140° C.
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[0098] A subset of compounds of formula I, described
under formula Ia in Scheme 3, can be obtained by first
reacting a compound of formula 10 with a diamine of
formula H,N—A—B—NH,, where A and B are defined as
above, in the presence or absence of a base in the presence
or absence of an inert solvent at reaction temperatures
ranging from -78° C. to 250° C. to generate intermediates
of formula 13. Reaction of a compound of formula 13 with
a ketone of Formula Re—C==0—Re or an aldehyde of
Formula R*—C=0—R" where R®=H, in the presence of a
reducing agent provides a compound of formula [a, where
the grouping R*—CH-—R® corresponds to R® in formula I,
as defined above. Reducing agents include, but are not
limited to, alkali metal or alkaline carth metal borohydrides
(preferably lithium or sodium borohydride), borane (prefer-
ably complexed with dimethyl sulfide or tetrahydrofuran),
dialkylboranes (such as di-isoamylborane), alkali metal alu-
minum hydrides (preferably lithium aluminum hydride),
alkali metal (trialkoxy)aluminum hydrides (such as tri-
ethoxyaluminum hydride), dialky] aluminum hydrides (such
as di-isobutyl aluminum hydride), alane (preferably com-
plexed with dimethylethylamine). Inmert solvents may
include, but are not limited to, atky! alcohols (1-6 carbons)
(preferably methanol, ethanol, or tert-butanol), dialkyl
ethers (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), aromatic hydrocarbons
(preferably benzene or toluene). Preferred reaction tempera-
tures range from -78° C. to 100° C.

SCHEME 4
B/NH2
N A
X)\N/N\
R} ——
)\ ==,
R! N

R4

13

10

Apr. 10, 2003

-continued

OY R
NH

}I}/

N
X)\N/N
\ Rl [EE——
e =
R N
R‘
14

RC

_NH

B
A
HN/

)\ _N
X N \ -
*\ ==

[0099] Alternatively, as illustrated in Scheme 4, a subset
of compounds of formula I, described under formula Ib, can
be obtained by first reacting a compound of formula 13 with
an activated acid of formula R"—C=0—Z, where Z is halo
(preferably chloro), O-acyl (preferably O—C=0—R"), in
the presence or absence of a base in the presence or absence
of an inert solvent at reaction temperatures ranging from
-78° C. to 250° C. to generate an amide intermediate of
formula 14. Reaction of a compound of formula 14 with a
reducing agent provides a compound of formula Ib, where
the grouping R%—CH, corresponds to R® in formula I, as
defined above. Reducing agents include, but are not limited
to, alkali metal or alkaline earth metal borohydrides (pref-
erably lithium or sodium borohydride), borane (preferably
complexed with dimethyl sulfide or tetrahydrofuran),
dialkylboranes (such as di-isoamylborane), alkali metal alu-
minum hydrides (preferably lithium aluminum hydride),
alkali metal (trialkoxy)aluminum hydrides (such as tri-
ethoxyaluminum hydride), dialkyl aluminum hydrides (such
as di-isobutyl aluminum hydride), alane (preferably com-
plexed with dimethylethylamine). Inert solvents may
include, but are not limited to, alkyl alcohols (1-6 carbons)
(preferably methanol, ethanol, or tert-butanol), dialkyl
ethers (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), aromatic hydrocarbons
(preferably benzene or toluene). Preferred reaction tempera-
tures range from -78° C. to 100° C.
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[0100] Alternatively, a subset of compounds of formula I,
described under formula Ic in Scheme 5, can be obtained by
first reacting a compound of formula 10 with an amine of
formula H,N—A—CH(OR®)(OR?), where A is defined
above, and R°® and R? are C,-C, lower alkyls or, taken
together, complete a ketal group, such as, for example a
dioxane or dioxolane group, in the presence or absence of a
base in the presence or absence of an inert solvent at reaction
temperatures ranging from -78° C. to 250° C. to generate
compounds of formula 15. Bases may include, but are not
limited to, alkali mctal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium methoxide, sodium ethoxide, or sodium tert-butox-
ide), alkaline earth metal hydrides, alkali metal dialkyla-
mides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal bicarbonates, alkali metal bis-(tri-
alkylsilyl)amides (preferably lithium or sodium (trimethyl-
silyl)amide), trialkylamines (preferably N,N-di-isopropyl-
N-ethyl amine or triethylamine), arylamines (preferably
4-dimethyl aniline), or heteroaromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to,
alkyl alcohols (1-8 carbons) (preferably methanol, ethanol,
or tert-butanol), lower alkanenitriles (1-6 carbons) (prefer-
ably acctonitrile), dialkyl ethers (preferably dicthyl cther),
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N,N-dialkylformamides (preferably dimethyl formamide),
N,N-dialkylacetamides (preferably dimethyl acetamide),
cyclic amides (preferably N-methylpyrrolidin-2-one),
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
hydrocarbons (preferably benzene or toluene), or haloal-
kanes (1-10 carbons and 1-10 halogens) (preferably dichlo-
romethane). Compounds of formula 15 react with a protic
acid in the presence or absence of an inert solvent at reaction

temperatures ranging from -78° C. to 250° C., followed by
aqueous work-up to generate compounds of formula 16.
Inert solvents may include, but are not limited to dialkyl
cthers (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene), or haloalkanes (1-10 carbons and 1-10
halogens) (preferably dichloromethane). Protic acids
include, but are not limited to, formic acid, acetic acid,
trifluoroacetic acid, hydrochloric acid, methane sulfonic
acid. Alternatively, compounds of formula 16 can be
obtained by oxidation of compounds of formula 11 where

=—=CH,. Oxidizing agents include, but are not limited to,
transition metal oxides, such as CrO; or MnO,, pyridine-
chromium complexes, such as CrO;.CsHsN, pyridinium
dichromate or pyridinium chlorochromate, or an oxalyl
chloride-DMSO-tricthylamine reagent (Swern oxidation).
Compounds of formula 16 react with amines of formula
HZN—RS, where R® is defined above, in the presence of a
reducing agent in the presence or absence of an inert solvent
in the presence or absence of a protic acid at temperatures
ranging from -78° C. to 100° C, to give compounds of
formula Ic. Reducing agents include, but are not limited to,
alkali metal or alkaline earth metal borohydrides (preferably
lithium or sodium borohydride), borane (preferably com-
plexed with dimethyl sulfide or tetrahydrofuran), dialkylbo-
ranes (such as di-isoamylborane), alkali metal aluminum
hydrides (preferably lithium aluminum hydride), alkali
metal (trialkoxy)aluminum hydrides (such as triethoxyalu-
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minum hydride), dialkyl aluminum hydrides (such as di-
isobutyl aluminum hydride), alane (preferably complexed
with dimethylethylamine). Inert solvents may include, but
are not limited to, alkyl alcohols (1-6 carbons) (preferably
methanol, ethanol, or tert-butanol), dialkyl ethers (prefer-
ably diethyl ether), cyclic ethers (preferably tetrahydrofuran
or 1,4-dioxane), aromatic hydrocarbons (preferably benzene
or toluene).

SCHEME 6

OH
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[0101] When X is CR, as defined above, compounds of
formula 10 may be obtained from compounds of formula 22,
as shown in Scheme 6. Compounds of formula 22 can be
reacted with compounds of formula R—C=0—
CH(R'*)C=0—R®, where R* and R™ are defined above,
and R® is halogen, cyano, lower alkoxy (1-6 carbons), or
lower alkanoyloxy (1-6 carbons), in the presence or absence
of a base in an inert solvent at reaction temperatures ranging
from -50° C. to 250° C. to afford compounds of formula
23a. Bases may include, but are not limited to, alkali metal
hydrides (preferably sodium hydride), alkali metal alkoxides
(1-6 carbons) (preferably sodium methoxide, sodium ethox-
ide, or sodium tert-butoxide), alkaline earth metal hydrides,
alkali metal dialkylamides (preferably lithium diisopropy-
lamide), alkali metal carbonates, alkali metal hydroxides,
alkali metal bis-(trialkylsilyl)amides (preferably lithium or
sodium (trimethylsilyl)amide), trialkylamines (preferably
N,N-di-isopropyl-N-ethyl amine or triethylamine), bicyclic
amidines (preferably DBU), or heteroaromatic amines (pref-
erably pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1-8 carbons) (preferably metha-
nol, ethanol, or tert-butanol), lower alkanenitriles (1-6 car-
bons) (preferably acetonitrile), water, dialkyl ethers (prefer-
ably diethyl ether), cyclic ethers (preferably tetrahydrofuran
or 1,4-dioxane), N,N-dialkylformamides (preferably dim-
cthyl formamide), N,N-dialkylacetamides (preferably dim-
ethyl acetamide), cyclic amides (preferably N-methylpyrro-
lidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably ben-
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zene or toluene). Compounds of formula 23a can then be
reacted with a halogenating agent or sulfonylating agent in
the presence or absence of a base in the presence or absence
of an inert solvent at reaction temperatures ranging from
~78° C. to 250° C. to afford products of formula 10 (where
Zis halogen, alkane sulfonyloxy, al}’l sulfonyloxy or haloal-
kane sulfonyloxy and X is CR'). Halogenating agents
include, but are not limited to, SOCI,, POCl,;, PCl,, PCl,,
POBr,, PBrs, or PBr;. Sulfonylating agents include, but are
not limited to, alkanesulfonyl halides or anhydrides (pref-
crably methanesulfonyl chloride or methanesulfonic anhy-
dride), aryl sulfonyl halides or anhydrides (such as p-tolu-
encsulfonyl chloride or anhydride), or haloalkylsulfonyl
halides or anhydrides (prcferably trifluoromethanesulfonic
anhydride). Bases may include, but are not limited to,
trialkylamines (preferably N,N-di-isopropyl-N-ethyl amine
or triethylamine), bicyclic amidines (preferably DBU),
anilines (preferably N-dimethyl aniline), or heteroaromatic
amines (preferably pyridine). Inert solvents may include, but
are not limited to, lower alkanenitriles (1-6 carbons) (pref-
erably acetonitrile), dialkyl ethers (preferably diethyl ether),
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N,N-dialkylformamides (preferably dimethyl formamide),
N,N-dialkylacetamides (preferably dimethyl acetamide),
cyclic amides (preferably N-methylpyrrolidin-2-one),
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
hydrocarbons (preferably benzene or toluene), or haloal-
kanes with 1-10 carbons and 1-10 halogens (preferably
dichloromethane). Preferred reaction temperatures range
from -20° C. to 100° C.

SCHEME 7
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[0102] As shown in Scheme 7, when X is N, compounds
of formula 22 can be reacted with compounds of formula
R—C=N(COOR®&)—OR, where R! is defined above, and
R’ is lower alkyl (1-6 carbons), and Rf is halogen, cyano,
lower alkoxy (1-6 carbons), or lower alkanoyloxy (1-6
carbons), in the presence or absence of a base in an inert
solvent at reaction temperatures ranging from -50° C. to
250° C. to afford compounds of formula 23b. Bases may

/&d(
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include, but are not limited to, alkali metal hydrides (pref-
erably sodium hydride), alkali metal alkoxides (1-6 carbons)
(preferably sodium methoxide, sodium ethoxide, or sodium
tert-butoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium diisopropylamide), alkali
metal carbonates, alkali metal hydroxides, alkali metal bis-
(trialkylsilyl)amides (preferably lithium or sodium (trimeth-
ylsilyl)amide), trialkylamines (preferably N,N-di-isopropyl-
N-ethyl amine or triethylamine), bicyclic amidines
(preferably DBU), or heteroaromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to,
alkyl alcohols (1-8 carbons) (preferably methanol, ethanol,
or tert-butanol), lower alkanenitriles (1-6 carbons) (prefer-
ably acetonitrile), water, dialkyl ethers (preferably diethyl
cther), cyclic cthers (preferably tetrahydrofuran or 1,4-
dioxane), N,N-dialkylformamides (preferably dimethyl for-
mamide), N,N-dialkylacetamides (preferably dimethyl
acctamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene),
heteroaromatic hydrocarbons (preferably pyridine). Com-
pounds of formula 23b can then be reacted with a haloge-
nating agent or sulfonylating agent in the presence or
absence of a base in the presence or absence of an inert
solvent at reaction temperatures ranging from -78° C. to
250° C. to afford products of formula 10 (where Z is
halogen, alkane sulfonyloxy, aryl sulfonyloxy or haloalkane
sulfonyloxy and X is N). Halogenating agents include, but
are not limited to, SOCl,, POCl,, PCl;, PCl,, POBr,, PBr,,
or PBr;. Sulfonylating agents include, but are not limited to,
alkanesulfony! halides or anhydrides (preferably methane-
sulfonyl chloride or methanesulfonic anhydride), aryl sul-
fonyl halides or anhydrides (such as p-toluenesulfonyl chlo-
ride or anhydride), or haloalkylsulfonyl halides or
anhydrides (preferably trifluoromethanesulfonic anhydride).
Bases may include, but are not limited to, trialkylamines
(preferably N,N-di-isopropyl-N-ethyl amine or triethy-
lamine), bicyclic amidines (preferably DBU), anilines (pref-
erably N-dimethy] aniline), or heteroaromatic amines (pref-
erably pyridine). Inert solvents may include, but are not
Limited to, lower alkancnitriles (1-6 carbons) (preferably
acetonitrile), dialkyl ethers (preferably diethyl ether), cyclic
ethers (preferably tetrahydrofuran or 1,4-dioxane), N,N-
dialkylformamides (preferably dimethyl formamide), N,N-
dialkylacetamides (preferably dimethyl acetamide), cyclic
amides (preferably N-methylpyrrolidin-2-one), dialkylsul-
foxides (preferably dimethylsulfoxide), aromatic hydrocar-
bons (preferably benzene or toluene), or haloalkanes with
1-10 carbons and 1-10 halogens (preferably dichlo-
romethane). Preferred reaction temperatures range from
-20° C. t0 100° C.
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23b

[0103] Altcrnatively, as illustrated in Scheme 8, com-
pounds of formula 23b can be obtained by first reacting
compounds of formula 22 with compounds of the formula
R'—(C=NH)—OR", where R® is defined above and RI is
a lower alkyl group (preferably methyl or ethyl), in the
presence or absence of an acid in an inert solvent to give an
intermediate of formula 24. Compounds of formula 24 react
with a compound of formula R'"—C=0-—R*, where R* and
R arc cach or independently lower alkoxy (preferably meth-
oxy or ethoxy), 1-imidazolyl, halo, aryloxy (preferably
4-nitrophenoxy) in the presence or YES absence of an inert
solvent to afford compounds of formula 23b. Bases may
include, but are not limited to, alkali metals (preferably
sodium), alkali metal hydrides (preferably sodium hydride).
alkali metal alkoxides (1-6 carbons) (preferably sodium
methoxide, sodium ethoxide, or sodium tert-butoxide), alka-
line earth metal hydrides, alkali metal dialkylamides (pref-
erably lithium diisopropylamide), alkali metal carbonates,
alkali metal hydroxides, alkali metal bis-(trialkylsilyl)a-
mides (preferably lithium or sodium (trimethylsilyl)amide),
trialkylamines (preferably N,N-di-isopropyl-N-ethyl amine
or triethylamine), bicyclic amidines (preferably DBU), or
heteroaromatic amines (preferably pyridine). Inert solvents
may include, but are not limited to, alkyl alcohols (1-8
carbons) (prefcrably mcthanol, cthanol, or tert-butanol),
lower alkanenitriles (1-6 carbons) (preferably acetonitrile),
water, dialkyl ethers (preferably diethyl ether), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N,N-dialkylfor-
mamides (preferably dimethyl formamide), N,N-dialkylac-
etamides (preferably dimethyl acetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide), aromatic hydrocarbons
(preferably benzene or toluene).
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[0104] According to Scheme 9, compounds of formula I
can also be prepared from compounds of formula 17 (pre-
pared using the methods applicable to the synthesis of
compounds of formula I), where P is H or an appropriate
amino protecting group. Such groups, known in the art of
organic synthesis for the protection of amines, include those
listed in “Protective Groups in Organic Synthesis”, by
Greene and Wuts [John Wiley & Sons, NY, 1991]. Examples
of amine protecting groups include, but are not limited to,
acyl types (such as formyl, trifluoroacetyl, phthalyl, and
p-toluenesulfonyl), carbamate types (such as benzyloxycar-
bonyl, t-butoxycarbonyl, 9-fluorcnymethyloxycarbonyl,
allyloxycarbonyl, and 2,2,2-trichloroethyloxycarbonyl),
alkyl types (such as benzyl and triphenylmethyl). Reacting
compounds of formula 17 with a halogenating agent pro-
vides compounds of formula 18 where X is Br, Cl, or L.
Compounds of formula 18 react with a compound of for-
mula R*M (where M is alkali metal, ZnCl, ZnBr, MgBr,
MgCl, Mgl, CeCl,, CeBr,, copper halides, B(OH),, B(O-
lower alkyl),, or Sn(lower alkyl),) in the presence or
absence of an organometallic catalyst in the presence or
absence of a base in an inert solvent at temperatures ranging
from -100° C. to 200° C. to give compounds of formula I
(or their N-protected forms which can then be deprotected).
Similar conditions have been described in WO 98/54093.
Those skilled in the art will recognize that the reagents R‘M
may be generated in situ. Organometallic catalysts include
but are not limited to, palladium phosphine complexes (such
as Pd(PPhy),), palladium halides or alkanoates (such as
PdCL(PPh;), or PA(OAc),), or nickel complexes (such as
NiCl,(PPh,),). Bases may include, but are not limited to,
alkali metal alkoxides (1-6 carbons) (preferably sodium
methoxide, sodium ethoxide, or sodium tert-butoxide),
alkali metal carbonates or bicarbonates, alkali metal hydrox-
ides, alkali metal phosphates, or trialkylamines (preferably

14
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N,N-di-isopropyl-N-ethyl amine or triethylamine). Inert sol-
vents may include, but are not limited to, lower alkaneni-
triles (1-6 carbons) (preferably acctonitrile), water, dialkyl
ethers (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofliran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethyl formamide), N,N-dialkylacetamides
(preferably dimethyl acetamide), cyclic amides (preferably
N-methylpyrrolidin-2-one),  dialkylsulfoxides(preferably
dimcthylsulfoxide), aromatic hydrocarbons (preferably ben-
zene or toluene).

SCHEME 10
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[0105] As shown in Scheme 10, compounds of formula 22
may be obtained from compounds of formula 20, where R*
is defined as above. Compounds of formula 20 are reacted
with compounds of formula R®>—C=O0R°, where R? is
defined above and R° is halogen, cyano, lower alkoxy (1-6
carbons), or lower alkanoyloxy (1-6 carbons), in the pres-
ence of a base in an inert solvent at reaction temperatures
ranging from -78° C. to 200° C. to afford compounds of
formula 21. Bases may include, but are not limited to, alkali
metal hydrides (preferably sodium hydride), alkali metal
alkoxides (1-6 carbons) (preferably sodium methoxide,
sodium ethoxide, or sodium tert-butoxide), alkaline earth
metal hydrides, alkali metal dialkylamides (preferably
lithjum diisopropylamide), alkali metal carbonates, alkali
metal hydroxides, alkali mectal bis-(trialkylsilyl)amides
(preferably lithium or sodium (trimethylsilyl)amide), tri-
alkylamines (preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine), bicyclic amidines (preferably DBU), or het-
eroaromatic amines (preferably pyridine). Inert solvents
may include, but are not limited to, alkyl alcohols (1-8
carbons) (preferably methanol, ethanol, or tert-butanol),
lower alkanenitriles (1-6 carbons) (preferably acetonitrile),
water, dialkyl ethers (preferably diethyl ether), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N,N-dialkylfor-
mamides (preferably dimethyl formamide), N,N-dialkylac-
ctamides (preferably dimethyl acetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide), aromatic hydrocarbons
(preferably benzene or toluene). Alternatively, compounds
of formula 20 may be reacted with a solvent of formula
R3>—C=0—R®, where R? is defined above and R°® is lower
alkoxy (1-6 carbons), in the presence of an alkali metal
(preferably sodium) at reaction temperatures ranging from

X
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-78° C. to 200° C. to afford compounds of formula 21.
Compounds of formula 21 may be reacted with hydrazine
(hydrate or hydrochloridc salt) in an inert solvent, at reaction
temperatures ranging from 0°C. to 200° C., preferably 70°
C. to 150° C., to afford compounds of formula 22. Inert
solvents may include, but are not limited to, water, lower
alkanoic acids (preferably formic, acetic, or trifluoro acetic
acid), alkyl alcohols (1-8 carbons) (preferably methanol or
ethanol), lower alkanenitriles (1-6 carbons) (preferably
acetonitrile), cyclic ethers (preferably tetrahydrofuran or
1,4-dioxane), N,N-dialkylformamides (preferably dimethyl
formamide), N,N-dialkylacetamides (preferably dimethyl
acetamide), cyclic amides (preferably N-methylpyrrolidin-
2-one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene).

SCHEME 11
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[0106] Alternatively, compounds of formula 21 can be
obtained, as illustrated in Scheme 11, by first reacting
compounds of formula 24 with dialkyl formamide dialkyl
acetal of formula (R°R®)N—CH(OR), where R?, R®, and Rf
are each or independently C,-C, lower alkyl (preferably
methyl) in the presence or absence of an inert solvent at
reaction temperatures ranging from 0° C. to 250° C., pref-
erably between 70° C. and 150° C. to provide compounds of
formula 25. Inert solvents may include, but are not limited
to, lower alkanenitriles (1-6 carbons) (preferably acetoni-
trile), dialkyl ethers (preferably diethy] ether), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxanc), N,N-dialkylfor-
mamides (preferably dimethyl formamide), N,N-dialkylac-
etamides (preferably dimethy! acetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide), aromatic hydrocarbons
(preferably benzene or toluene), or haloalkanes with 1-10
carbons and 1-10 halogens (preferably dichloromethane).
Compounds of formula 25 can be reacted with hydroxy-
lamine salt (preferably hydrochloride) in the presence or
absence of an inert solvent at reaction temperatures ranging
from 0° C. to 250° C., preferably between 70° C. and 200°
C. to provide oxazoles of formula 26. Inert solvents may
include, but are not limited to, alkyl alcohols (1-8 carbons)
(preferably methanol, ethanol, or tert-butanol), lower
alkanenitriles (1-6 carbons) (preferably acetonitrile), water,
dialkyl ethers (preferably diethyl ether), cyclic ethers (pref-
erably tetrahydrofuran or 1,4-dioxane), N,N-dialkylforma-
mides (preferably dimethyl formamide), N,N-dialkylaceta-
mides (preferably dimethyl acetamide), cyclic amides
(preferably N-methylpyrrolidin-2-onc), ~ dialkylsulfoxides
(preferably dimethylsulfoxide), aromatic hydrocarbons
(preferably benzene or toluene). Oxazole intermediates of
formula 26 can be reacted with a basc in the presence or

absence of an inert solvent at reaction temperatures ranging
from 0° C. to 200° C. Bases may include, but are not limited
to, alkali hydroxides (preferably sodium or potassium
hydroxide), alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1-6 carbons) (preferably
sodium mcthoxide, sodium cthoxide, or sodium tert-butox-
ide), alkaline earth metal hydrides, alkali metal dialkyla-
mides (preferably lithium diisopropylamide), alkali metal
carbonates, alkali metal hydroxides, alkali metal bis-(tri-
alkylsilyl)amides (preferably lithium or sodium (trimethyl-
silyl)amide), trialkylamines (preferably N,N-di-isopropyl-
N-ethyl amine or triethylamine), bicyclic amidines
(preferably DBU), or heteroaromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to,
alkyl alcohols (1-8 carbons) (preferably methanol, ethanol,
or tert-butanol), lower alkanenitriles (1-6 carbons) (prefer-
ably acetonitrile), water, dialkyl ethers (preferably diethyl
ether), cyclic ethers (preferably tetrahydrofuran or 1,4-
dioxane), N,N-dialkylformamides (preferably dimethyl for-
namide), N,N-dialkylacetamides (preferably dimethyl aceta-
mide), cyclic amides (preferably N-methylpyrrolidin-2-
one), dialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably benzene or toluene).

EXAMPLES

[0107] The following examples are provided to describe
the invention in further details. These examples, which set
forth the best mode presently contemplated for carrying the
invention, are intended to illustrate and not to limit the
invention.

[0108] Commercial reagents were used without further
purification. THF refers to tetrahydrofuran. LDA refers to
lithium diisopropylamide and DBU refers to 1,8-diazabicy-
clo[5.4.0Jundec-7-ene. Room or ambient temperature refers
to 20° C. to 25° C. Concentratjon implies the use of a rotary
cvaporator. TLC refers to thin layer chromatography. Mass
spectral data were obtained either by CI or APCI methods.
Other ommonly used abbreviations are: Ph is phenyl, Me is
methyl, Et is ethyl, Pr is n-propyl, iPr is isopropyl, Bu is
butyl, iBu is isobutyl (CH,-CHMe,), tBu is tert-butyl, cBu
is cyclobutyl, Pent is n-pentyl, cPent is cyclopentyl, chex is
cyclohexyl, Py is pyridyl, MeOH means methanol, EtOH
means ethanol, EtOAc means ethyl acetate, Et,0 means
diethyl ether, CH,Cl, means methylene chloride, DMSO
means dimethyl sulfoxide, NMP means N-methyl pyrroli-
done, THF means tetrahydrofuran, DMF means dimethyl
formamide, EX means example.

[0109] The numbering system used to describe the com-
pounds of the present invention is as follows:

7 1
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Example 1

Preparation of 7-(2-(perhydro-2H-pyran-4-ylamino)
ethylamino)-2,5-dimethyl-3-(4-chloro-2,6-dimeth-
ylphenyl)-pyrazolo[1,5-a] pyrimidine

Formula I where X is CH, R is CH,, R*is H, A is
CH,, B is CH,, R3 is CH,, R* is
2,6-dimethyl-4chlorophenyl, R? is

perhydro-2H-pyran-4-yl

[0110] A. 4-Bromo-3,5-dimethyl chlorobenzene

[0111] Slurry 2,6-dimethyl-4chloroaniline hydrochloride
(23g, 193.11 g/mol) in CH,Cl, (100 ml) and wash with
saturated NaHCO; to generate the free base. Dry over
Na,SO,, filter and evaporate down to a violet oil. Slurry up
in 120 mL 6.0 N H,S0, and stir vigorously at ambient
temperature to break up larger pieces of solid. Cool to 0° C.
in an ice/water bath, then portionwise over 15 minutes add
a clear colorless solution of NaNQO, in 50 mL H,0. Maintain
temperature 15° C. over course of addition, stirring under
dry N,. After 1 hour, carefully pour the cold reaction
solution (solution A) into a second solution (solution B)
containing 31.7 g CuBr in 33 mL aqueous HBr (48%) at
ambient temperature. Let stand at ambient temperature until
gas evolution ceases, then heat to 110° C. under N, while
stirring. Stir for 3 hours, then cool to rt. Extract the aqueous
layer with a (2:1) mixture of hexanes and Et,O (2x500 mL),
then dry the combined organic layers over Na,SO,, filter and
evaporate down to a brown oil. Triturate the oil with hexanes
(100 mL), filter out the remaining solids and wash with
copious amounts of hexanes. Evaporate the hexane layers to
concentrate then flush through a pad of silica to remove
baseline material, using hexanes as eluent. Evaporate to a
clear colorless oil (13.5g).

{0112] B. 4-Chloro-2,6-dimethyl benzaldehyde

[0113] Dissolve 4-bromo-3,5-dimethyl chlorobenzene
(6.5 g) in 50 mL anhydrous THF and cool to -78° C. (dry
ice/acetone) under N,. Dropwise over 5 minutes add a
solution of butyllithium (12.50 mL, 2.5M in hexanes) to the
stirring solution of aryl bromide at ~78° C. After 2 hours,
dropwise add anhydrous DMF (5.0 mL) to the orange/red
reaction solution and allow to warm to ambient temperature
overnight while stirring under N,. Evaporate the yellow
solution down to a yellow oil and partition between H,O
(100 mL) and CH,Cl, (100 mL.). Extract the aqueous layer
once with CH,Cl,, then pool the organic layers and dry over
Na,SO,, filter and evaporate down to 5.0 g of yellow oil.
Use without further purification. LCMS=169.6 (MEN)

[0114] C. 4-Chloro-2,6-dimethyl benzy! alcohol

[0115] Dissolve 4-chloro-2,6-dimethyl benzaldehyde (5.0
g, 168.64 g/mol) in 100 mL dry methanol. Cool to 0° C.
while stirring under N,. Portionwise add powdered NaBH,,
(0.76g, 37.85 g/mol) over 5 minutes. Stir at 0° C. for 2 hours,
monitoring by TLC until aldchyde consumed, then cvapo-
rate to a yellow oil. Add H,O (50 mL) and bring to pH 7.0
by addition of saturated NH,Cl. Extract the neutral aqueous
layer with CH,Cl, (3x75 mL) and dry the pooled organic
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layers over Na,SO,. Filter and concentrate to a yellow oil.
Flush through a pad of silica to remove baseline material,
then evaporate to a yellow solid (3.0 g) which can be used
without further purification. LCMS=171.6 (MH*), 169.6
™).

[0116] D. 4-Chloro-2,6-dimethyl phenyl acetonitrile

[0117] Dissolve 4-chloro-2,6-dimethyl benzyl alcohol
(2.8g, 170.66 g/mol) in CH,Cl, (25 mL) and cool to 0° C.
under N,. Dropwise add thionyl chloride (2.4 mL, 3.90 g,
118.9 g/mol) in 10 mL CH,Cl, while stirring under N,,. After
2 hours, monitoring by TLC (alcohol Rf=0.35, chloride
Rf=1.0; using 20% EtOAc/80% hexanes as eluent), quench
the reaction carefully by addition of saturated NaHCO, (100
mL) and stir until gas evolution ceases. Separate layers, then
extract the aqueous layer with CH,Cl, (100 mL). Pool the
organic layers, dry over Na,SO,, filter and evaporate to a
pale yellow oil. Take up in DMSO (25 mL), add solid NaCN
(1.25 g, 49.011 g/mol) and heat to 60° C. while stirring under
N,. Stir 2 hours until chloride consumed (TLC; chloride
Rf-1.0, nitrile Rf=0.6; using 20% EtOAc/80% hexanes as
eluent), then cool to rt. Add 2.0 N NaOH (150 mL) and stir
until orange precipitate forms, then filter and wash solid with
H.,0. Dissolve solid in CH,Cl,, wash with H,O, the dry over
Na,SQ,. Filter the organic layer and evaporate to an orange
oil which crystallizes upon standing at rt. (2.3 g). LCMS=
180.2 (MH"), 178.2 (M").

[0118] E. 2-(4-Chloro-2,6-dimethylphenyl)-3-oxobutane-
nitrile

[0119] Dissolve 4-chloro-2,6-dimethyl phenyl acetonitrile
(2.3 g,179.2 g/mol) in 15 mL EtOAc and add sodium metal
(0.35 g, pea-sized fragments). Heat to reflux (90° C. bath
temperature) under N, overnight. Evaporate down to solid
and slurry up in Et,O (100 mL); stir vigorously to break up
fragments. Filter and wash solid with copious amounts of
Et,0. Dissolve solid in H,O to form a clear yellow solution,
and add 1.0 N HCI (100 mL) to pH 1. Extract the resulting
cloudy solution with CH,Cl, (3x100 mL) until aqueous
layer is clear. Pool and dry the organic layers over Na,SO,,
filter and evaporate to yellow oil (1.8g). TLC: Rf=0.2 using
20% EtOAc/80% hexanes as eluent. LCMS=222.3 (MH™);
220.2 (M").

[0120] F. 5-Amino-4-(4-chloro-2,6-dimethylphenyl)-3-
methylpyrazole

[0121] Dissolve anhydrous hydrazine (0.91g, 0.90 mL) in
20 mL toluene. Add glacial acetic acid (2.25 mL) and allow
to stand at ambient temperature for 10 minutes until solution
becomes cloudy white. Add a solution of 2-(4-chloro-2,6-
dimethylphenyl)-3-oxobutanenitrile in 10 mL toluene, rins-
ing out the ketonitrile flask with an additional 5 mL toluene.
Heat to reflux under N, (130° C.) with Dean-Stark trap
attached. Water will begin to accumulate after 10 minutes or
so. After 2 hours, evaporate down and partition between 1.0
N NaOH (100 mL) and EtOAc (100 mL). Extract aqueous
layer with EtOAc (2x100 mL), then pool the organic layers
and dry over Na,SO,. Filter and evaporate to yellow oil
(1.75 g). Use without further purification. LCMS=236.5
(MH*); 234.5 (M").
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[0122] G. 7-Hydroxy-2,5-dimethyl-3-(4-chloro-2,6-dim-
ethylphenyl)-pyrazolo[1,5-alpyrimidine

OH

/ /N
N\

x

NT oS

Ct

[0123] Dissolve  5-amino-4-(4-chloro-2,6-dimethylphe-
nyl)-3-methylpyrazole in 20 mL glacial acetic acid at ambi-
ent temperature, and add ethyl acetoacetate (2.0 mL, 1.99 g).
Heat to reflux (130° C.) under N, overnight. Evaporate down
to concentrate and add 200 ml. Et20 to precipitate out
product. Stir at ambient temperature for 1 hour, then filter
and wash the resulting white solid (1.25 g) with copious
amounts of Et,0. LCMS=302.2 (MH*); 300.2 (M").

[0124] H. 7-Chloro-2,5-dimethyl-3-(4-chloro-2,6-dimeth-
ylphenyl)-pyrazolo [1,5-aJpyrimidine

cl

N N,
AN

x>

NT oS

Cl

[0125] Slurry  7-hydroxy-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-a] pyrimidine in 10 mL
POCL and reflux at 130° C. under N,. After 2 hours,
monitoring by TLC (alcohol Rf=0.5, chloride Rf=1.0;
EtOAc as eluent), quench the reaction carefully at ambient
temperature by diluting with 50 mL CH,Cl, and pouring
slowly into non-stirring saturated NaHCO,. Adjust stirring
speed to control rate of quenching of residual POCI, and stir
until gas evolution ceases. Separate the layers and extract the
aqueous layer with CH,Cl, (2x50 mnL). Pool the organic
layers and dry over Na,SO,. Filter and evaporate to yellow
oil, which is used dircctly without further purification.
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[0126] 1. 7-(2-aminoethylamino)-2,5-dimethyl-3-(4-
chloro-2,6-dimethylphenyl)-pyrazolo[ 1,5-a] pyrimidine

NH»
HN
/ N
NN
X
NS
Cl

[0127] Dissolve 7-chloro-2,5-dimethyl-3-(4-chloro-2,6-
dimethylphenyl)-pyrazolo[1,5-a] pyrimidine in 25 mL
CH,CN, then add excess ethylenediamine (5 mL) and heat
to 80° C. for 3-6 hours under N, with attached reflux
condenser. (TLC; product diamine Rf=0.5, aryl chloride
Rf=1.0; [10% (2.0M NH, in MeOH)/90% CH,Cl,] as clu-
ent). Cool to ambient temperature and evaporate to yellow
oil. Partition between CH,CL, (50 mL) and 1.0 N NaOH (50
mL), and extract aqueous layer 2x30 ml. CH,CL,. Pool
organic layers, dry over Na,SO,, filter and evaporate to
yellow-white foam (1.25 g). Use without further purifica-
tion. LCMS=344.4 (MH*); 342.3 (M").

[0128] 1J. 7-(2-(perhydro-2H-pyran-4-ylamino)ethy-
lamino)-2,5-dimethyl-3-(4-chloro-2,6-dimethylphenyl)-
pyrazolo[1,5-a] pyrimidine

O

J/NH
HN

_-N

# N \

AN

Cl

[0129] Dissolve 7-(2-aminoethylamino)-2,5-dimethyl-3-
(4-chloro-2,6-dimethylphenyl)-pyrazolo[1,5-a] pyrimidine
(0.183g, 5.4x10* mol, 339.2 g/mol) in dichloroethane (5
mL) and add tetrahydro4H-pyran-4-one (0.068 g, 0.060 mL,
100.12 g/mol) and sodium triacetoxyborohydride (0.172 g,
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211.94 g/mol). To the resultant slurry, add glacial acetic acid
(0.032 mL, 5.4x10™* mol) and stir at ambient temperature
under N, for 3 hours. Partition between CH,Cl, (3 mL) and
1.0 N NaOH (10 mL), then separate the layers and chro-
matograph the CH,CIl, layer using [10% (2.0M NH, in
McOH)/90% CH,Cl,] as cluent. Obtained 0.16 g white
solid-foam upon evaporation. TLC: Rf=0.65. LCMS=422.5
(MH"); 420.5 (M™). H-NMR (CDCl,): 6.67 (s, 2H); 5.79 (d,
1H, J=8.8 Hz); 3.98 (br. d, 2H, J=12 Hz); 3.78 (s, 3H); 3.52
(t, 2H, J=6 Hz); 3.39 (br. t, 2H, J=12 Hz); 3.37 (s, 1H); 3.04
(t, 2H, J=6 Hz); 2.75-2.81 (m, 2H); 2.40 (s, 3H); 2.18 (s,
3H); 2.00 (s, 6H); 1.89 (br. d, 2H, J=12 Hz); 1.47-1.53 (m,
2H).

Example 2

Preparation of 7-(2-(2-(4-ethoxy-3-methoxyphenyl)
ethylamino)ethylamino)-3-(2,4-dimethoxyphenyl)-2,
5-dimethyl-pyrazolo[1,5-a]pyrimidine

Formula I where X is CH, R is CH,, R*is H, A is
CH,, B is CH,, R® is CH,, R* is
2,4-dimethoxyphenyl, R® is
2-(4-cthoxy-3-methoxyphenyl)ethylamino)ethyl

[0130] A. (3E)-3-(2,4-dimethoxyphenyl)-4-(dimethylami-
no)but-3-en-2-one

o]

\N\

‘ OMe

OMe

[0131] Dissolve 1-(2,4-dimethoxyphenyl)acetone (1.0 g,
5.15 mmol, 194.23 g/mol) in DMF-diethyl acetal (4.5 mL,
25.7 mmol, 147.22 g/mol) and stir under N, at 100° C.
overnight. TLC using 20% EtOAc/80% hexanes; (ketone
Rf=0.25, product Rf=0.0). Evaporate to thick oil, dissolve in
EtOAc (25 mL) and wash with H,0 (3x25 mL). Extract
pooled H,O layers with EtOAc. Dry pooled organic layers
over Na,S0O,, filter and evaporate to thick oil which solidi-
fies upon standing at ambient temperature (0.98 g). Use
without further purification. LCMS=250.2 (NH*); 248.2
(M.

[0132] B. 4-(2,4-Dimethoxyphenyl)-5-methyl-isoxazole

N—O

[~

OMe

OMe

[0133] Dissolve (3E)-3-(2,4-dimethoxyphenyl)-4-(dim-
ethylamino)but-3-en-2-one (5.1 g, 20.6 mmol) in E1OH (50
mL) and add NH,OH.HCI (3.05 g, 44.0 mmol). Heat to
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reflux under N, for 20 minutes. Cool and evaporate to
red-brown oil. Dissolve in CH,Cl,, dry over Na,SO,, filter
and concentrate to red-brown oil (4.4 g). Use without further
purification. LCMS=220.2 (MH"); 218.2 (M").

[0134] C. 2-(2,4-Dimethoxyphenyl)-3-oxobutanenitrile.

NC

OMe

OMe

[0135] Slurry  4-(2,4-dimethoxyphenyl)-5-methyl-isox-
azole (4.4 g) in 1.0 N NaOH (35 nmL) and add 35 mL
MeOH to dissolve. Heat at 60° C. under N, for 1 hour, then
cool to clear brown solution. Add 1.0 N HCl to acidify to pH
1, then filter the resulting white solid precipitate. Dissolve
solid in EtOAc, dry over Na,SO,, filter and concentrate to
red oil. Use without further purification. LCMS=220.2
(MH*); 218.2 (M").

[0136] D. N-(4-Ethoxy-3-methoxy-phenethyl)-ethylene-
diamine.

H
N

J

HN OFL

OMe

[0137] Dissolve 4-ethoxy-3-methoxy-phenyl acetic acid
(26 g, 119 mol) in dichloroethane (300 mL, anhydrous) and
cool to 0° C. Dropwise add oxalyl chloride (130 mL, 2.0 M
in CH,Cl,) and DMF (2 mL), then allow to warm to ambient
temperature overnight. Evaporate down and chase with
CH,CLl,, then evaporate to a tan oil. Dissolve in 200 mL
dichloroethane and cool to 0° C. while stirring under N,.
Dropwise, over 45 minutes, add a second solution of
N-tBOC-ethylenediamine (20 g) and triethylamine (20 mL)
in 100 mL dichloroethane. Partition between CH,Cl, (500
mL) and 1.0 N HCI (200 mL), then separate the layers and
wash the organic layer with 1.0 N HCI (200 mL). Wash the
organic layer with saturated K,CO; (2 x 200 mL), then dry
the CH,Cl, layer over Na,SO,, filter and evaporate to tan
solid. Triturate with 200 mL Et,O and stir vigorously to
fragment solid, then filter and wash copiously with Et,0 to
obtain 20.5 g white solid. Dissolve white solid (3.0 g, 8.52
mmol) in 10 mL (1:1 trifluoracetic acid:CH,Cl,) and stir at
ambient temperature 1 hour. Evaporate down and partition
between CH,Cl, (25 mL) and 1.0 N NaOH (25 mL), then
separate the layers and extract the aqueous layer with
CH,Cl, (25 mL). Pool the organic layers, dry over Na,SO,,
filter and evaporate to a white solid (1.75 g).
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[0138] E. 7-(2-(2-(4-ethoxy-3-methoxyphenyl)ethylami-
no)cthylamino)-3-(2,4-dimethoxyphenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine.

H
J/ N
) \/\Q\om
OMe

N
Z N \
A=

N OMe

OMe

[0139] Dissolve 7-chloro-2,5-dimethyl-3 -(2,4-dimethox-
yphenyl)-pyrazolo[1,5-a]pyrimidine (prepared from 2-(2,4-
dimethoxyphenyl)-3-oxobutanenitrile according to the
mcthods of EXAMPLE 1 F, G and H) (0.2 g, 6.31x10mol)
in dichloroethane (10 mL), then add the N-(4-ethoxy-3
-methoxy-phenethyl)-ethylenediamine from step D (0.10 g,
4.2x10* mol) and diisopropylethylamine (0.1 mL, 6x10™*
mol) and stir under N, at 80° C. overnight. Wash the organic
layer with saturated NaHCO, (10 mL), then evaporate the
organic layer down to a yellow oil. Chromatograph using
[10% (2.0 M NH; in MeOH)/90% CH,Cl,] and evaporate to
obtain 50 mg pale yellow solid. LCMS=520.3 (MH*); 518.3
(M"). H-NMR (CDCl,): 7.35 (d, 1H, J=8.4 Hz); 6.71-6.8 (m,
3H); 6.56-6.61 (m, 2H); 6.47 (t, 1H, J=5.6 Hz); 5.75 (s, 1H);
4.05 (quart., 2H, J=6.8 Hz); 3.82-3.88 (m, SH); 3.77 (s, 3H);
3.42 (quart., 2H, J=5.6 Hz); 2.97 (t, 2H, J=6 Hz); 2.90 (t, 2H,
J=6 Hz); 2.76 (1, 2H, J=7.2 Hz); 2.44 (s, 3H); 2.35 (s,
3H)1.43 (t, 3H, J=6.8 Hz).

Example 3

Preparation of 7-(2-(perhydro-2H-pyran-4-ylamino)
ethylamino)-2,5-dimethyl-3-(2,6-dimethyl-4-meth-
oxyphenyl)-pyrazolo[1,5-a] pyrimidine

Formula I where X is CH, R! is CH,, R%is H, A is
CH,, B is CH,, R® is CH,, R* is
2,4-dimethyl-4-methoxyphenyl, R is
perhydro-2H-pyran-4-yl

[0140] A. 4-Methoxy-2,6-dimethyl phenyl acetonitrile

[0141] Dropwise add a solution of chlorotrimethylsilane
(20 mL) in CH,Cl, (40 mL) to a stirred solution cooled to
0° C. of 4-methoxy-2,6-dimethyl benzyl alcohol (approx. 74
mmol) in 300 mL CH,CL,. Solution changes color from
colorless to yellow and then to purple over the course of the
reaction. After 2 hours, monitoring by TLC (alcohol
Rf=0.25, chloride Rf=0.95; using 20% EtOAc/80% hexanes
as eluent), evaporate down to a yellow oil. Dissolve in dry
DMF (50 mL) and cool to 0° C. under N,. Add freshly
ground NaCN (7.0 g) portionwisc over 5 minute (exother-
mic) to the stirring reaction, forming a yellow/white slurry.
Stir for 5-8 hours at 0° C. until no starting material remains,
as detecrmined by TLC (nitrile Rf=0.5; using 20% EtQOAc/
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80% hexanes as eluent). Partition the reaction solution
between EtOAc (100 mL) and 0.1 N NaOH (300 mL). Dry
the EtOAc layer over Na2S04, filter and evaporate to yellow
oil. Chromatograph in 10% EtOAC/90% hexanes on silica
to remove residual chloride and evaporate to 2.1 g yellow
solid; clean by TLC. LCMS=176.5 (MH"), 174.4 (M").

[0142] B. 7-(2-(Perhydro-2H-pyran-4-ylamino)ethy-
lamino)-2,5-dimethyl-3-(2,6-dimethyl-4-methoxyphenyl)-
pyrazolo[1,5-a] pyrimidine

NH

J

HN

7~ N/N\

N
NS

OMe

[0143] 7-(2-(Perhydro-2H-pyran-4-ylamino)ethylamino)-
2,5-dimethyl-3 -(2,6-dimethyl-4-methoxyphenyl)-pyrazolo
[1,5-a] pyrimidine is obtained from 4-methoxy-2,6-dimethyl
phenyl acctonitrile using the procedures described in
EXAMPLE1E,F G H, L I

Example 4

Preparation of 7-(2-(perhydro-2H-pyran-4-ylamino)
ethylamino)-2-trifluoromethyl-5-methyl-3-(2,4-
dichlorophenyl)-pyrazolo[1,5-a] pyrimidine

Formula I where X is CH, R" is CH,, R%is H, A is
CH,, B is CH,, R? is CF,, R*is
2,4-dichlorophenyl, R® is perhydro-2H-pyran-4-yl

[0144] A.  2-(2,4-Dichlorophenyl)-4,4,4-trifluoro-3-ox-
obutanenitrile

[0145] Slurry 2,4-dichlorophenylacetonitrile (I) (5.0 g,
26.9 mmol, 186.04 g/mol) in ethyl trifluoroacetate (6.4 mL,
7.6 g, 142.08 g/mol) and add 20 mL anhydrous THE.
Portionwise at ambient temperature add NaH (1.88 g, 47.1
mmol, 60% in mineral oil) over 5 minutes. Heat reaction to
reflux (90° C. bath temperature) overnight. Evaporate to
thick red-brown oil and partition between Et,O (100 mL)
and I1,0 (60 mL). Separate layers and extract H,0 with Et,O
(2x75 mL). Acidify the aqueous layer with 1.0 N HCl to pH
1 (becomes cloudy white suspension) and extract aqueous
layer with CH,Cl, (3x100 mL). Dry pooled CH,Cl, layers
over Na,SO,, filter and concentrate to yellow oil (7.5 g, 26.5
mmol). Use without further purification. LCMS=281.9
(MH"); 279.8 (M").
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[0146] B. 7-(2-(Perhydro-2H-pyran-4-ylamino)ethy-
lamino)-2-trifluoromethyl-5-methyl-3-(2,4-dichlorophe-
nyl)-pyrazolo[1,5-a] pyrimidine

O.

NH

J

HN

7 N/N
N\ CF,

x>
NS

Ci

Cl

[0147] 7-(2-(Perhydro-2Hpyran-4-ylamino)ethylamino)-
2-triflucromethyl-5 -methy1-3~(2,4-dichlorophenyl)-pyra-
zolo[ 1,5-a] pyrimidine is obtained from 2-(2,4-dichlorophe-
nyl) 4,4,4-trifluoro-3-oxobutanenitrile using the procedures
described in EXAMPLE 1 F, G, H, J.

Example 5

Preparation of 7-(2-(2-(4-methoxyphenyl)ethylami-
no)ethylamino)-3-(2,4,6-trimethylphenyl)-2,5-dim-
ethyl-pyrazolo[1,5-a Jpyrimidine

Formula I where X is CH, R! is CH,, R%is H, A is
CH,, B is CH,, R® is CH,, R*is
2,4,6-trimethylphenyl, R® is
2-(4-methoxyphenyl)ethylamino)ethyl

[0148] A. N-(3-(2,4,6-trimethylphenyl)-2,5-dimethyl-
pyrazolo[l ,5-a]pyrimidin-7yl)-2-(4-methoxyphenyl)aceta-

mide
H
N
/r \ﬂ/\O\
HN OMe

—N
/N\

X =
N

[0149] Dissolve 7-chloro-2,5-dimethyl-3 -(2,4,6-trimeth-
ylphenyl)-pyrazolo[1,5-a]pyrimidine (026 g, 8.69x107*
mol) in 2 mL N-methylpyrrolidine, and add N-(2-aminoet-
hyl)-2-(4-methoxyphenyl)acetamide (0.75 g, 3.6 mmol).
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Heat to 80° C. overnight under N,. Partition between EtOAc
(50 mL) and H,0O (50 mL), then separate layers and wash
EtOAC layer successively with 0.1 N NaOH (25 mL), H,O
(25 mL), and brine. Pool aqueous layers and extract with
EtOAc (25 mL). Pool EtOAc layers, dry over Na,SO,, filter
and concentrate to yellow oil. Chromatograph on silica gel
eluting with EtOAc and evaporate to obtain 0.30 g of
N-(3-(2,4,6-trimethylphenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]
pyrimidin-7y1)-2-(4-methoxyphenylacetamide as a clear
pale yellow oil. LCMS=472.3 (MH*); 470.2 (M"). 'H-NMR
(CDCL,): 7.10 (d, 2H, J=10.2 Hz); 6.39 (s, 2H); 6.81 (d, 2H,
J=10.2 Hz); 6.46 (1, 1H, J=6.0 Hz); 6.16 (t, 1H, J=6.0 Hz);
5.79 (s, 1H); 3.76 (s, 3H); 3.45-3.50 (mn, 6H); 2.38 (s, 3H);
2.30 (s, 3H); 2.20 (s, 3H); 2.02 (s, 6H).

[0150] B.  7-(2-(2-(4-methoxyphenyl)ethylamino)ethy-
lamino)-3-(2,4,6-trimethylphenyl)-2,5-dimethyl-pyrazolo
[1,5-a]pyrimidine

H
/r N\/\O\
HN OMe

_N
/N\

x> =
N

[0151] Dissolve N-(3-(2,4,6-trimethylphenyl)-2,5-dim-
ethyl-pyrazolo[1,5-alpyrimidin  -7yl)-2-(4-methoxypheny-
Dacetamide (0.15 g, 3.2x10~* mol) in 5 mL anhydrous THF
and stir under N,. Add borane-dimethylsulfide complex
(0.25 mL, 10.0 M in THF) and heat to reflux overnight.
Quench by careful addition of MeOH until gas evolution
ceases, then evaporate to oil. Add HCl in Et,O (2 TnL, 1.0
M) and MeOH to solubilize (5 mL), then reflux 1 hour and
evaporate. Dissolve in CH,Cl, (20 mL) and wash with
saturated NaHCO; (20 mL). Evaporate CH,Cl, layer and
chromatograph on silica gel eluting with EtOAc (Rf=0.15),
then evaporate down to a clear oil (0.10 g). LCMS=458.3
(MH+), 456.4 (M"). "H-NMR (CD,CI): 7.13 (d, 2H, J=8.8
Hz); 6.94 (s, 3H); 6.84 (d, 2H, J=8.8 Hz); 6.57 (1, 1H, J=5.6
Hz); 5.77 (s, 1H); 3.78 (s, 3H); 3.44 (quartet, 2H, J=5.6 Hz);
3.00 (t, 2H, J=6.0 Hz); 2.92 (t, 2H, J=6.8 Hz); 2.78 (t, 2H,
J=6.8 Hz); 2.41 (s, 3H); 2.31 (s, 3H); 2.22 (s, 3H); 2.01 (s,
6H).

[0152] Alternatively, the reduction can be carried out as
follows: dissolve N-(3-(2,4,6-trimethylphenyl)-2,5-dim-
¢thyl-pyrazolo[1,5-a]pyrimidin-7-yl)-2-(4-methoxypheny-

Dacetamide (0.15g, 3.2x10"* mol) in 5 mL anhydrous THF.
Add a fresh solution of alane-dimethylethylamine complex
in toluene (2.25 mL, 9.6x10~* mol) and heat to 50° C.
overnight under dry N,,. Quench reaction by addition of solid
Na,CO;.10H,0 (0.5 g) and stir vigorously until gas evolu-
tion ccases. Filter through celite to remove solid and evapo-



US 2003/0069246 A1

rate the filtrate down to a clear pale yellow oil. Chromato-
graph on silica gel cluting with ElOAc (Rf=0.15), then
evaporate down to a clear oil (0.10 g).

Example 6

Preparation of 7-(2-(2-(4-¢thoxy-3-methoxyphenyl)
ethylamino)ethylamino)-3-(2,4,6-trimethylphenyl)-2,
5-dimethyl-pyrazolo[1,5-a]pyrimidine

Formula I where X is CH, R is CH,, R? is H, A is
CH,, B is CH,, R® is CH,, R* is
2,4,6-trimethylphenyl, R? is
2-(4-ethoxy-3-methoxyphenyl)ethylamino)ethyl
[0153] A N-(3-(2,4,6-trimethylphenyl)-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-yl)-2-(4-ethoxy-3 -methox-

yphenyl)acetamide

H
N,
J/ ©
HN OEt
Z N N OMe

XN
N

[0154] Dissolve 7-(2-aminoethylamino)-2,5-dimethyl-3-
(2,4,6-trimethylphenyl)-pyrazolo[1,5-a] pyrimidine (91 mg,
2.8x10™* mol) in N-methyl pyrrolidine (2 mL) and add
2-(4-ethoxy-3-methoxyphenyl)acetic acid (65 mg, 3.1x10™*
mol). Add triethylamine (85 mg, 0.117 mL, 8.46x10* mol)
and BOP-CI (0.15 g, 3.4x10~* mol), then stir at ambient
temperature under N, overnight. Partition between H,0 (10
mL) and EtOAc (10 ml), then separate layers and wash
EtOAc layer with 1.0 N NaOH (10 emL). Dry the EtOAc
layer over Na,SO,, filter and evaporate to oil. Use without
further purification. LCMS=516.3 (MH"); 514.2 (M").

[0155] Alternatively,  N-(2-aminoethyl)-2-{(4-ethoxy-3-
methoxyphenyl)acetamide can be prepared as follows: dis-
solve 2-(4-ethoxy-3-methoxyphenyl)acetic acid in (26 g,
119 mol) in dichloroethane (300 mL, anhydrous) and cool to
0° C. Dropwise add oxalyl chloride (130 mL, 2.0 M in
CH,Cl,) and DMF (2 mL), then allow to warm to ambient
temperature overnight. Evaporale down and chase with
CH,Cl,, then evaporate to a tan solid. Dissolve a portion of
the tan solid acid chloride (80 mg, 3.5x10~* mol) in N-me-
thyl pyrrolidine (2 mL) and cool to 0° C. Add 7-(2-amino-
cthylamino)-2,5-dimethyl-3-(2,4,6-trimethylphenyl)-pyra-
zolo[1,5-a] pyrimidine (100 mg, 3.1x10~* mol) and
triethylamine (85 mg, 0.117 mL, 8.46x10~% mol), then stir at
ambient temperature under N, overnight. Partition between
H,0 (10 mL) and EtOAc (10 mL), then separate layers and
wash EtOAc layer with 1.0 N NaOH (10 mL). Dry the
EtOAc layer over Na,SO,, filter and evaporate to oil. Use
without further purification.

2
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[0156] B 7-(2-(2-(4-Ethoxy-3-methoxyphenyl)ethylami-
no)ethylamino)-3-(2,4,6-trimethylphenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine.

H
/r N
) \/\Q\Oﬂ
OMe
Z —N
N\
x =,

[0157] Reduction of N-(3-(2,4,6-trimethyiphenyl)-2,5-
dimethyi-pyrazolo[1,5-a Jpyrimidin-7-yI)-2-(4-ethoxy-
3methoxyphenyl)acetaxnide with borane-dimethylsulfide
complex, according, to the procedure of EXAMPLE 5,
yields 7-(2-(2-(4-ethoxy-3pyrazolo[1,5-aJpyrimidine.
LCMS=502.3 (MH™); 500.4 (M").

Example 7

Preparation of 7-(2-(perhydro-2H-pyran-4-yiamino)
ethyiamino)-2,5-dimethyi-3-(4methoxy-2,6-dimethy-
iphenyi)-{1,5-a]-pyrazolo-1,3,5-triazine.

Formula I where X is N, R' is CH,, R%is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dimethyl-4-methoxyphenyl, R® is
perhydro-2H-pyran-4-yl

[0158] A. (Iminoethyl) [4-(4-methoxy-2,6-dimethylphe-
nyl)-3 -methylpyrazol-5-ylJamine acetate salt.

N
NH HN™ \
HOAc* S
N
H

[0159] To a solution of S-amino-4-(4-methoxy-2,6-dim-
ethylphenyl)-3-methylpyrazole (1.89 g) (prepared from
4-methoxy-2,6-dimethyl  benzaldehyde according to
Example 1 C—F) in acetonitrile (30 mL) add ethylacetimi-
date (free base, 1.8 mL) followed by acetic acid (0.47 mL).
Collect the precipitate that formed upon stirring overnight
by filtration. Wash the solid with dry ether and dry to afford
2.61 g of (iminoethyl)[4-(4-methoxy-2,6-dimethylphenyl)-
3-methylpyrazol-5-ylJamine acetate salt as a white powder.
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[0160] B. 2,6-Dimethyl-7-(2,6-dimethyl-4-methoxyphe-
nyl)-3H-1,5-c]-pyrazolo-1,3,5-triazin-4-one.

[0161] Add sodium pieces (1.81 g) to a flask containing
anhydrous ethanol and equipped with a reflux condenser.
Allow the mixture to stir until all the sodium is consumed
and then add the amidine (2.61 g as the acetate salt) from
step A in one portion. Add diethyl carbonate (7.6 mL) and
reflux the mixture overnight. Concentrate the mixture under
reduced pressure, dissolve the residue in water (75 mL) and
adjust the pH to 5 with 3N HCl. Extract the aqueous mixture
with ethyl acetate and wash the extracts with brine, dry over
anhydrous sodium sulfate, and concentrate in vacuo to
obtain a foam. Stir the residue with hexanes for 20 minutes
and collect the solid by filtration, then wash with hexanes to
obtain 2.01 g of 2,6-dimethyl-7-(2,6-dimethyl-4-methox-
ypheny!l)-3H-{1,5-c]-pyrazolo-1,3,5-triazin-4-one as a yel-
low powder: MS 299 (M+H).

[0162] C.4-Chloro-2,6-dimethyl-7-(2,6-dimethyl-4-meth-
oxyphenyl) [1,5-a]-pyrazolo-1,3,5-triazine.

cl
NZ SN
N =
N

O~

[0163] Dissolve 2,6-dimethyl-7-(2,6-dimethyl-4-methox-
yphenyl)-3H-{1,5-c]-pyrazolo-1,3,5-triazin-4-one from step
B (1 g)in POCI, (50 mL) and add N,N-dimethylaniline (0.55
mL). Reflux the reaction mixture under a dry nitrogen
atmosphere for 18h at which time concentrate the mixture
under reduced pressure. Dissolve the residue in ethyl acetate
and wash with a saturated aqueous NaHCO, solution, then
with brine. Dry the organic layer over anhydrous sodium
sulfate, filter and concentrate under reduced pressure to
obtain  4-chloro-2,6-dimethyl-7-(2,6-dimethyl-4-methox-
yphenyl) [1,5-a)-pyrazolo-1,3,5-triazine as a dark oil. MS
317 (M+H).

Apr. 10, 2003

[0164] D. 2,6-Dimethyl-7-(2,6-dimethyl-4-methoxyphe-
nyl)-4-(2-aminoethyl)amino-[  1,5-a}-pyrazolo-1,3,5-triaz-
ine.

HN
2 \/\NH
N
N? N7
N >
N

O~

[0165] Dissolve 4-chloro-2,6-dimethyl-7-(2,6-dimethyl-
4-methoxyphenyl) [1,5-a]-pyrazolo-1,3,5-triazine in dry
toluene (10 mL) to form a stock solution of the chloride
(0.34 M). Add a portion of this solution (8 mL) dropwise
into a stirring solution of ethylenediamine (3.6 mL) in
acetonitrile (50 mL) which is heated to 60° C. After 3h at 60°
C., cool the solution, concentrate under reduced pressure,
dilute with 10% NaOH and extract with ethyl acetate. Wash
the combined extracts with brine, dry over anhydrous
sodium sulfate and concentrate under reduced pressure to
obtain a yellow residue. Triturate the residue with 20% ethyl
acetate/hexanes and collect the resulting solid by filtration to
obtain 0.72 g of 2,6-dimethyl-7-(2,6-dimethyl-4-methox-
yphenyl)-4-(2-aminoethyl)amino-[1,5-a]-pyrazolo-1,3,5-tri-
azine as a yellow solid: MS 341 (M+H).

[0166] E. 2,6-Dimethyl-7-(2,6-dimethyl-4-methoxyphe-
nyl)-4-(2-(perhydro-2H-pyran-4-ylamino)ethylamino)-[1,5
-a]-pyrazolo-1,3,5-triazinc.

/rNH
HN

\N =

OMe

[0167] Dissolve 2,6-dimethyl-7-(2,6-dimethyl-4-methox-
yphenyl)4(2-aminoethyl)amino- 1,5a]-pyrazolo-1,3,5-triaz-
ine from step D (0.211 g) in dry dichloroethane (15 mL) and
add tetrahydro-4-H-pyran-4-one (57 uL). Add acetic acid
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(35 uL) followed by sodium triacetoxyborohydride (0.184 g)
and stir the resulting homogeneous mixture overnight at
ambient temperature. Dilute the reaction mixture with 4
volumes of dichloromethane, wash with brine, dry over
anhydrous sodium sulfate, and concentrate under reduced
pressure to obtain a yellow solid. Purify using preparative
thin-layer chromatography [10% MeOH(2N NH,)/CH,Cl,]
to obtain 2,6-dimethyl-7-(2,6-dimethyl-4-methoxypheny])-
4~(2-(perhydro-2H-pyran-4-ylamino)ethylamino)-[1,5-a]-
pyrazolo-1,3,5-triazine (0.165 g) as a light-yellow solid: MS
425 (M+H).

Example 8

Preparation of 2-[(2-{[7-(2,6-dichloro-4-ethoxyphe-
nyl)-2,6-dimethylpyrazolo[1,5-a]1,3,5-triazin-4-yl]
amino }ethyl)amino]-2-methylpropan-1 -ol

Formula I where X is N, R is CH,, R% is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dichloro-4-ethoxyphenyl, R* is C(CH,),CH,OH

[0168] A. Iminoethyl)[4-(4-ethoxy-2,6-dichlorophenyl)-
3-methylpyrazol-5-ylJamine acetate salt.

N

NH
HOAc * \
|
N
H Cl
cl

0\/

[0169] To a solution of 5-amino-4-(4-ethoxy-2,6-dichlo-
rophenyl)-3-methylpyrazole (4.8 g) (prepared from
4-ethoxy-2,6-dichloro benzaldehyde according to Example
1 C-F) in acetonitrile (50 mL) add ethylacetimidate (free
base, 2.3 mL) followed by acetic acid (0.96 mL). Collect the
precipitate that formed upon stirring overnight by filtration.
Wash the solid with dry ether and dry to afford 5.02 g of
(iminoethyl)[4-(4-ethoxy-2,6-dichlorophenyl)-3-meth-
ylpyrazol-5-yl]amine acetate salt as a whitc powder.

[0170] B. 2,6-Dimethyl-7-(2,6-dichloro-4-ethoxyphenyl)-
3H-[1,5-c}-pyrazolo-1,3,5-triazin-4-one.

o]

Cl

0\/

[0171] Add sodium pieces (2.98 g) to a flask containing
anhydrous ethanol and equipped with a reflux condenser.
Allow the mixture to stir until all the sodium is consumed
and then add the amidine (5.02 g as the acetate salt) from
step A in one portion. Add diethyl carbonate (12.6 mL) and
reflux the mixture for four hours. Concentrate the mixture
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under reduced pressure, dissolve the residue in water (5
mL) and adjust the pH to 5 with 3N HCI. Extract the aqueous
mixture with ethyl acetate and wash the extracts with brine,
dry over anhydrous sodium sulfate, and concentrate in vacuo
to obtain a foam. Stir the residue with hexanes for 20
minutes and collect the solid by filtration, then wash with
hexanes to obtain 4.41 g of 2,6-dimethyl-7-(2,6-dichloro-4-
ethoxyphenyl)-31-{1,5-c]-pyrazolo-1,3,5-triazin-4-one as a
beige solid: MS 353 (M+H).

[0172] C. 4-Chloro-2,6-dimethyl-7-(2,6-dichloro4-ethox-
yphenyl) [1,5-a]-pyrazolo-1,3,5-triazine.

a
N
NZ SN~
Y =
N
a
a

0\/

[0173] Dissolve  2,6-dimethyl-7-(2,6-dichloro-4-ethox-
yphenyl)-3H-[1,5-c]-pyrazolo-1,3,5-triazin-4-onc from step
B (1.05 g) in POCI, (50 mL) and add 2,6-lutidine (0.45 mL).
Reflux the reaction mixture under a dry nitrogen atmosphere
for 48 h and then concentrate the mixturc under reduced
pressure. Dissolve the residue in ethyl acetate and wash with
a saturated aqueous NaHCO, solution, then with brine. Dry
the organic layer over anhydrous sodium sulfate, filter and
concentrate under reduced pressure to obtain an oil which
crystallizes upon standing. Wash the solid with hexanes to
remove residual 2,6-lutidine and collect the solid on a
sintered glass funnel yielding 4-chloro-2,6-dimethyl-7-(2,6-
dichloro-4-ethoxyphenyl) [1,5-a]-pyrazolo-1,3,5-triazine.
MS 372 (M+H).

[0174] D. 2,6-Dimethyl-7-(2,6-dichloro-4-ethoxyphenyl)-
4-(2,2-dimethoxyethyl)amino-[1,5-a)-pyrazolo-1,3 ,5-triaz-

me.
O\[
NH
/k N
N N \
)\ o
N

Cl

|
O

Cl

0\/

[0175] Dissolve the product from step Cin dry acetonitrile
and then add 2.1 equivalents of aminoacetaldehyde dimethyl
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acetal. Heat the solution to 60° C. and stir under a dry
nitrogen atmosphere for 2-6 hours. Remove the solvent
under reduced pressure, dilute with 10% NaOH and extract
with ethyl acetate. Wash the combined extracts with brine,
dry over anhydrous sodium sulfate and concentrate under
reduced pressure to obtain a ycllow oil which crystallizes
upon standing. The product, 2,6-dimethyl-7-(2,6-dichloro
-4-ethoxyphenyl)-4-(2,2-dimethoxyethyl)amino-[1,5-a]-
pyrazolo-1,3,5-triazine, is used without further purification.
MS (M+H).

[0176] B. 2-{[7-(2,6-dichloro-4-ethoxyphenyl)-2,5,6-tri-

methyl-3-pyrazolino[2,3-a]1,3,5-triazin -4-y1]
amino }ethanal.
NH
NZ SN
N
N
Cl
Cl

0\/

[0177] Dissolve the product obtained from step D in neat
triftluoroacetic acid (25 mL). After allowing the mixture to
stand at ambient temperature for 0.5 h, concentrate the
mixture under reduced pressure. Add saturated aqueous
sodium bicarbonate and stir the resulting hetcrogencous
mixture for 0.5 h. Extract the aqueous solution with EtOAc,
wash the EtOAc extracts with brine and then dry over
anhydrous sodium sulfate. Evaporation of the solvent under
reduced pressure yields the aldehyde as an off-white foam.
'H NMR (CDC13): 4 9.79 (s, 1H, CHO).

[0178] F.  2{(2-{[7-(2,6-dichloro-4-ethoxyphenyl)-2,6-
dimethylpyrazolo[1,5-a]1,3,5-triazin-4-y1]
amino}ethyl)amino]-2-methylpropan-1-ol.

N
XL
NH

NZ “n—N

Cl
Cl

0\/

[0179] Dissolve the aldehyde (62 mg, 0.16 mmol)
obtained from step E in dry dichloroethane (4 mL). Add 1.1
equivalents of 2-amino-2-methyl-1-propanol (15 ul) fol-
lowed by 1 equivalent of acetic acid. After the addition of

ror K
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sodium triacetoxyborohydride (1.4 eq), stir the solution at
ambient temperature for several hours. Dilute the reaction
mixture with 4 volumes of methylene chloride then wash the
mixture with brine (1x), dry over anhydrous Na2SO4.
Concentrate under reduced pressure. Preparative thin layer
chromatography [10% MeOH(2N NH,)/CH,Cl,)] of the
oily residue yields 2-[(2-{[7-(2,6-dichloro-4-ethoxyphenyl)-
2,6-dimethylpyrazolo[1,5-a]1,3,5-triazin-4-yl]
amino}ethyl)amino]-2-methylpropan-1-ol.

[0180] The preparation of the compounds of the present
invention by the above-mentioned methods is illustrated
further by the following examples, delineated in the TABLE
which are not to be construed as limiting the invention in
scope or spirit to the specific procedures and compounds
described in them. Commonly used abbreviations are: Ph is
phenyl, Me is methyl, Et is ethyl, Pr is n-propyl, iPr is
isopropyl, cPr is cyclopropyl, Bu is butyl, iBu is isobutyl
(CH,-CHMe,), tBu is tert-butyl, cBu is cyclobutyl, Pent is
n-pentyl, cPent is cyclopentyl, chex is cyclohexyl, Py is
pyridyl, Bn is benzyl (CH,Ph), Ac is acetyl (CH,—(C=0)),
tBOC is tert-butyloxycarbonyl (tBuO-(C=0)). EX means
example.

[0181] Further experimental details of the methods of
Examples 119, 132, 133, 134, 277, 279, 382 and 522 are set
out below.

Example 119

Preparation of 3,5-dichloro-4-{2,5-dimethyl-7-[2-
(tetrahydro-pyran-4-ylamino)-ethylaminol-pyrazolo
[1,5a]pyrimidin-3-yl}-benzoic acid methyl ester

Formula I where X is CH, R" is CH,, R%2is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dichloro-4-methoxycarbonylphenyl, R® is

tetrahydropyranyl
[0182]
N
N NS
/N\N AN 0
= =
N
a
al
\o
(o]
[0183] A. 4-(7-{2-{tert-Butoxycarbonyl-(tetrahydro-py-

ran-4-yl)-amino}-ethylamino }-2,5-dimethyl-pyrazolo[ 1,5-
aJpyrimidin-3-y1)-3,5-dichloro-benzoic acid methyl ester

{0184] A suspension of methanesulfonic acid 4-(7-{2-
[tert-butoxycarbonyl-(tetrahydro-pyran-4-yl)-amino]-ethy-
lamino}-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-yl)-3,5-
dichloro-phenyl cster (188 mg, 0.276 nunol) from Example
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134, step B, 1,3-bis(diphenylphosphino)propane (30 mg
0.073 mmol), tricthylamine (0.10 mL), and palladium (II)
acetate (25 mg, 0.11 mmol) in methanol (3.5 mL)/dimeth-
ylsulfoxide (3.5 mL) was degassed with a stream of carbon
monoxide and then shaken for 4 hours at 70° C. under 40 psi
carbon monoxide. The mixture was filtered through Celite,
diluted with ethyl acetate and washed with water, dried
(Na,S0,), concentrated under reduced pressure, and chro-
matographed (3:1 to 1:1 hexanes/ethy] acetate) to afford the
product (144 mg, 88%): +APcl MS (M+1)*592; *H NMR
(CDCL,) &: 8.04 (s, 2H), 5.83 (br s, 1H), 3.92 (s, 3H), 2.43
(s, 3H), 2.24 (s, 3H), 1.53 (s, 9H).

[0185] B. 3,5-Dichloro-4-{2,5-dimethyl-7-[2-(tetrahydro-
pyran-4-ylamino)-ethylamino]-pyrazolo[ 1,5-aJpyrimidin-3-
yl}-benzoic acid methyl ester

{0186] To {23 -(2,6-Dichloro-4-cyano-phenyl)-2,5-dim-
ethyl-pyrazolo[1,5-aJpyrimidin-7-ylamino]-ethyl}-(tetrahy-
dro-pyran-4-yl)-carbamic acid tert-butyl ester (74 mg, 0.12
mmol) was added 2:1 ethanol/concentrated aqueous hydro-
chloric acid (1 mL). The reaction was stirred 3 hours at room
temperature, concentrated under reduced pressure, and then
concentrated 3 additional times from ethanol to give a solid
that was extracted from saturated sodium bicarbonate with
methylene chloride, the combined extracts were dried
(CDCl,) and concentrated under reduced pressure to give
the title compound (47 mg, 80%): +APcl MS (M+1)*492;
'H NMR (methanol-d,) &: 8.04 (s, 2H), 5.82 (s, 1H), 3.93 (s,
3H), 2.43 (s, 3H), 2.27 (s, 3H).

Example 132

Preparation of 3,5-dichloro-4-{2,5-dimethyl-7-{2-
(tetrahydro-pyran-4-ylamino)-ethylamino]-pyrazolo
[1,5-a]pyrimidin-3-yl}-benzonitrile hydrochloride
salt

Formula I where X is CH, R' is CH,, R% is H, A is
CH,, B is CH,, R? is CH,, R* is
2,6-dichloro-4-cyanophenyl, R® is tetrahydropyranyl

[0187]

H
N
HN/\/

/NN

e S
a N

Cl

/

[0188] A. {2-{2[3+(2,6-Dichloro-4-cyano-phenyl)-2,5-
dimethyl-pyraolo[1,5 -aJpyrimidin-7-ylamino]-ethyl}-(tet-
rahydro-pyran-4-yl)-carbamic acid tert-butyl ester

[0189] A suspension of methanesulfonic acid 4-(7-{2-
[tert-butoxycarbonyl-(tetrahydro-pyran-4-yl)-amino]-ethy-
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lamino}-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-y1)-3,5-
dichlorophenyl ester (10 mg, 0.015 nmmol) from Example
134, step B, zinc cyanide (2.7 mg 0.023 mmol), and palla-
dium tetrakistriphenylphosphine (1.5 mg, 0.0013 mmo]) in
dimethylformamide (0.35 mL) was degassed with a stream
of nitrogen and then stirred for 2 hours at 90° C. The mixture
was extracted from saturated aqueous sodiumm bicarbonate
with ethyl acetate, the combined extracts were washed with
water, dried (Na,S0O,), concentrated under reduced pressure,
and chromatographed (9:1 to 5:3 to 0:1 hexanes/ethyl
acetate) to afford the product (10 mg, quantitative): +APcl
MS (M+1)* 559; *H NMR (CDCl,) 8: 7.68 (s, 2H), 5.85 (br
s, 1H), 2.44 (s, 3H), 2.25 (s, 3H), 1.53 (s, 9H).

{0190] B. 3,5-Dichloro-4-{2,5-dimethyl-7-[ 2-(tetrahydro-
pyran-4-ylamino)-ethylamino]-pyrazolo{1,5-a }pyrimidin-3-
yl}-benzonitrile hydrochloride salt

[0191] To {2-[3-(2,6-Dichloro-4-cyano-phenyl)-2,5-dim-
ethyl-pyrazolo[1,5-a]pyrimidin-7-ylamino]-ethyl}-(tetrahy-
dro-pyran-4-yl)-carbamic acid tert-butyl ester (10 mg, 0.015
mmol) was added 2:1 ethanol/concentrated aqueous hydro-
chloric acid (1 mL). The reaction was stirred 3 hours at room
temperature, concentrated under reduced pressure, and then
concentrated 3 additional times from ethanol to give a solid
that was triturated from ether to afford the title compound
(10 mg, quantitative): +APcl MS (M+1)*459; *H NMR
(methanol-d,) 8: 8.06 (s, 2H), 6.90 (s, 1H), 2.62 (s, 3H), 2.32
(s, 3H).

Example 133

Preparation of N-13-(2,6-dichloro-4-cthyl-phenyl)-
2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-N'-
(tetrahydro-pyran-4yl)-ethane-1,2-diamine hydro-
chloride salt

Formula I where X is CH, R! is CH,, R*is H, A is
CH,, B is CH,, R? is CH,, R“is
2,6-dichloro-4-ethylphenyl, R® is tetrahydropyranyl

[0192]

H
N
HN/\/
O
/N\ N \
e S
a N
Cl

[0193] A. {2{3-(2,6-Dichloro-4-ethyl-phenyl)-2,5-dim-
ethyl-pyrazolo[ 1,5-a]pyrimidin-7-ylamino]-ethyl}-(tetrahy-
dro-pyran-4-yl)-carbamic acid tert-butyl cster

[0194] To a suspension of methanesulfonic acid 4-(7-{2-
[tert-butoxycarbonyl-(tetrahydro-pyran -4-yl)-amino]-ethy-
lamino}-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-3-yl)-3,5-

dichlorophenyl ester (1.0 g, 1.5 mmol) from Example 134,
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step B, powdered K;PO, (39 mg 0.18 mmol), and dichloro
[bis(diphenylphosphino)ferrocene]palladium (60 mg, 0.085
mmol) in tetrahydrofuran (7.5 mL) was added triethylborane
(1 MinTHF, 2.9 mL, 2.9 mmol). The mixture was degassed
with a stream of nitrogen and then stirred for 2.5 hours at 75°
C. The mixture was concentrated under reduced pressure,
extracted from saturated aqueous sodium bicarbonate with
methylene chloride, dried (N2,S0,), and concentrated under
reduced pressure to give crude product (1.07 g). Analysis by
MS and *H NMR spectroscopy indicated a 1:1 mixture of
product and starting material. A portion of the crude material
(408 mg) was then resubjected to the above reaction con-
ditions for 2.5 hours, then worked up as before. Chroma-
tography (2:1 hexanes/ethyl acetate) afforded product (176
mg, 56%): +APcl MS (M+1)*562; ‘H NMR (methanol-d4)
d: 7.33 (s, 2H), 6.04 (br s, 1H), 2.66 (q, 2H), 2.37 (s, 3H),
2.20 (s, 3H), 1.42 (s, 9H), 1.25 (t, 3H).

[0195]) B. N-{3-(2,6-Dichloro-4-ethyl-phenyl)-2,5-dim-
ethyl-pyrazolo[ 1,5-aJpyrimidin-7-y1]-N'-(tetrahydro-pyran-
4-yI)-ethane-1,2-diamine hydrochloride salt

[0196] To {2-[3-(2,6-dichloro-4-ethyl-phenyl)-2,5-dim-
ethyl-pyrazolo[1,5-a]pyrimidin-7-ylamino}-ethyl }-(tetrahy-
dro-pyran-4-yl)-carbamic acid tert-buty! ester (0.18 g, 0.31
mmol) 2:1 ethanol/concentrated aqueous hydrochloric acid
(3 mL). The reaction was stirred 15 minutes at 50° C.,
concentrated under reduced pressure, and then concentrated
3 additional times from ethanol to give a solid that was
triturated from ether to afford the title compound (0.15 g,
quantitative): +APcl MS (M+1)*462; 'H NMR (methanol-
d4) 8: 7.48 (s, 2H), 6.81 (s, 1H), 2.72 (q, 2H), 2.60 (s, 3H),
2.30 (s, 3H), 1.28 (t, 3H).

Example 134

Preparation of N-{3-(2,6-Dichloro-4-ethynyl-phe-
nyl)-2,5-dimethyl-pyrazolo[ 1,5-a Jpyrimidin-7-y1]-
N'-(tetrahydro-pyran-4-yl)-ethane-1,2-diamine

Formula I where X is CH, R' is CH,, R? is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dichloro-4-ethynylphenyl, R% is

tetrahydropyranyl
[0197)]
N
INT NS
o}
/N\ N N
P Sz
a N
cl

I
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[0198] A.  {2{3-(2,6-Dichloro-4-hydroxy-phenyl)-2,5-
dimethyl-pyrazolo [1,5-aJpyrimidin-7-ylamino]-ethyl}-(tet-
rahydro-pyran-4-yl)-carbamic acid tert-butyl ester

[0199] A stirred suspension of the crude 3,5-Dichloro-4-
{2,5-dimcthyl-7-[2-(tctrahydro-pyran-4-ylamino)-ethy-
lamino]-pyrazolo[1,5-alpyrimidin-3-yl}-phenol hydrobro-
mide salt (8.7 mmol) from Example 382, step A in
methylene chloride (100 mL) was adjusted to pH 9.5 with
triethyl amine, di-tert-butyl-dicarbonate (3.0 g, 14 mmol)
was added and the mixture was stirred for 2 days. The
reaction then extracted from saturated aqueous sodium
bicarbonate with methylene chloride, the combined organic
layers were dried (Na,SO,) and then concentrated under
reduced pressure to give the carbamate in which the pheno}
had been partially acylated. To a stirred solution of the
residue in methanol (50 mL) was added 0.5 M sodium
methoxide in methanol (30 mL, 15 mmol). After 1 hour the
reaction was concentrated and then extracted from pH 7
buffer with methylene chloride. The combined extracts were
dried (Na,SO,), concentrated under reduced pressure and
then chromatographed (10:1 cthyl acctate/methanol) to give
the product (2.8 g, 58%) as a beige foam: +APcl MS (M+1)*
550; 'H NMR (CDCl) &: 6.70 (s, 2H), 5.84 (s, 1H), 2.51 (s,
3H), 2.24 (s, 3H), 1.54 (s, 9H).

[0200] B. Methanesulfonic acid 4-(7-{2-[tert-butoxycar-
bonyl-(tetrahydro-pyran-4-yl)-amino}-ethylamino}-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-3-y1)-3,5-dichloro-phe-
nyl ester

[0201] To a 0° C. stirred solution of {2{3-(2,6-Dichloro-
4-hydroxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a Jpyrimidin-
7-ylamino]-ethyl}-(tetrahydro-pyran-4-yl)-carbamic  acid
tert-butyl ester (2.0 g, 3.6 mmol) and 2,6-Iutidine (1.2 mL,
11 mmol) in methylene chloride was added trifluo-
romethanesulfonic anhydride, dropwise. After 15 minutes
the reaction was extracted from saturated aqueous sodium
bicarbonate with methylene chloride, the combined organic
layers were dried (Na,SO,), concentrated under reduced
pressure, concentrated again from toluene to remove the
lutidine, and then chromatographed (2:1 to 3:1 ethyl acetate/
hexanes) to give the product (1.7 g, 69%) as an off-white
foam: +APcl MS (M+1)* 682; "H NMR (CDCl,) &: 7.37 (s,
2H), 5.84 (s, 1H), 2.45 (s, 3H), 2.25 (s, 3H), 1.53 (s, 9H).

[0202] C. {23-(2,6-Dichloro-4-trimethylsilanylethynyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-
ylamino]-ethyl}-(tetrahydro-pyran-4-yl)-carbamic acid tert-
butyl ester

[0203] A suspension of methanesulfonic acid 4-(7-{2-
[tert-butoxycarbonyl-(tetrahydro-pyran-4-yl)-amino]-ethy-
lamino}-2,5 -dimethyl-pyrazolo[1,5 -alpyrimidin-3-yl)-3,5
-dichlorophenyl ester (1.5 g, 2.2 mmol) in acetonitrile (5
mL)/triethylamine (1.9 mL) was degassed (3x) by alter-
nately pulling a vacuum followed by repressurization with
nitrogen. Trimethylsilylacetylenc (0.50 mL, 3.6 mmol),
dichlorobis(triphenylphosphine)palladium (65 mg, 0.093
mmol), and copper(l) iodide (42 mg, 0.22 mmol) were
added, and the mixture was degassed (3X) again. The
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mixture was stirred for 4 hours at 65° C., the black mixture
was extracted from saturated aqueous sodium bicarbonate
with methylene chloride, dried (Na,SO,,), filtered through
Celite, concentrated under reduced pressure, and then chro-
matographed (7:3 hexanes/ethyl acetate) to give the product
as a light brown foam (1.2 g, 89%): +APcl MS (M+1)*630;
'HNMR (CDCl,) 8: 7.51 (s, 2H), 5.82 (s, 1H), 2.44 (s, 3H),
2.23 (s, 3H), 1.53 (s, 9H), 0.24 (s, SH).

[0204] D. N-{3-(2,6-Dichloro-4-ethynyl-phenyl)-2,5-dim-
ethyl-pyrazolo[1,5-aJpyrimidin-7-y1]-N'-(tetrahydro-pyran-
4-yl)-ethane-1,2-diamine

[0205] To a stirred solution of {2-[3-(2,6-dichloro-4-trim-
ethylsilanylethynyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-ylamino}-ethyl }-(tetrahydro-pyran-4-yl)-car-
bamic acid tert-butyl ester (1.2 g, 2.0 mmol) in ethanol (2
mL) was added KOH (0.2 g, 8 mmol). After 1 hour, the
reaction was cooled to 0° C. and 1:1 ethanol/concentrated
aqueous hydrochloric acid (4 ml) was added and the
mixture was allowed to warm to room temperature. After 1
day, the reaction was concentrated under reduced pressure,
extracted from saturated aqueous sodium bicarbonate with
methylene chloride, the combined extracts were dried
(Na,80,), concentrated under reduced pressure, and then
chromatographed (4:1 to 10:3 to 3:2 ethy! acetate/methanol)
to afford the title compound (0.70 g, 78%) as an off-white
solid: +APcl MS (M+1)* 458; 'H NMR (methanol-d,) &:
7.58 (d, 1H), 6.10 (s, 1H), 3.76 (s, 1H), 2.39 (s, 3H), 2.23 (s,
3H).

Example 277
4-{2{3-(2,6-Dichloro-4-methoxy-pheny1)-2,5-dim-

ethyl-pyrazolo[1,5-a]pyrimidin-7-ylamino]-ethy-
lamino}-cyclohexanol

[0206)

N
HN/\/
/N\ NN “om
= Z
a N
cl
_-0

[0207]) A. Preparation of [2-(4-hydroxy-cyclohexy-
lamino)-ethyl]-carbamic acid tert-butyl ester: A mixture of
N-tert-butoxycarbonylglycinal (5 g, 31.4 nunol), trans
4-amino-cyclohexanol (3.6 g, 314 minol), sodium
cyanoborohydride (1.98 g, 314 mmol) in 1:20 HOAc/McOH
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(105 mL) was stirred at room temperature for 72 h. The
reaction mixture was diluted with EtOAc and was washed
with sat’d aqg NaHCO,, sat aq NaCl, dried, and concentrated
in vacuo to give 3.7 g of an oily residue. MS 259 (MH¥).

[0208] B. Preparation of 4-(2-amino-ethylamino)-cyclo-
hexanol: The product obtained in step A was treated with 1:1
conc HCI/MeOH (40 mL) and was stirred for 1 hr. The
reaction mixture was concentrated in vacuo to give 3.3 g of
the desired product. MS 159 (MH*).

[0209] C. A solution of 7-chloro-3-(2,6-dichloro-4-meth-
oxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidine (5.1 g,
14.3 numol), triethylamine (15 mL) and the product from
step B (3.3 g, 14.3 mmol) was heated under reflux for 17 h.
The reaction mixture was cooled Lo room temperature and
the solvent was removed under vacuum. The residue was
dissolved in EtOAc, washed with sat’d aq NaHCO,, sat’d aq
NaCl, dried and concentrated. The crude residue was puri-
fied on SiO,-gel using a gradient of 100% EtOAc to 10%
Et,NH/EIOAc to give 400 mg of the desired product. A
portion of the product (20 mg) was treated with 4 M HCI (1
mL) in dioxane (5 ml) and the reaction mixture was con-
centrated in vacuo to give the HCl salt. 'H NMR (Unity-400,
CD,0D): 6 7.2 (s), 6.8 (s), 4.08 (m), 3.65 (8), 3.4 (m), 2.6
(s), 2.3 (s), 2.2 (d), 2.05 (d), 1.6-1.3 (m). MS 478 (MH*),
480 (MH*2).

Example 279

Preparation of N-{3-(2,6-dichloro-4-methoxy-phe-
nyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-7-y1]-
N'-(tetrahydro-pyran-4-yl)-ethane-1,2-diamine
hydrochloride salt

Formula I where X is CH, R? is CH,, R%is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dichloro-4-methoxyphenyl, R® is

tetrahydropyranyl
[0210]
N
HN/\/
O
/N\N N
e P
a N
Cl
/O
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[0211] A. (2,6-Dichloro-4-methoxy-phenyl)-acetonitrile
and (2,4-Dichloro-6-methoxy-phenyl)-acetonitrile

[0212] A solution of 1,3-dichloro-2-chloromethyl-5-meth-
oxy-benzene (5.0 g, 22 mmol), contaminated with the cor-
responding 4-chloromethyl and di-(chloromethyl) isomers
(J. Med. Chem., 31, 72 (1988)) in refluxing dichloromethane
(30 mL) was treated with tetraethylammonium cyanide in
four portions over 25 minutes. Ten minutes after the final
addition the reaction was cooled and then extracted from
saturated aqueous sodium bicarbonate with ethyl acetate.
The combined organic layers were dried (Na,S0,), concen-
trated under reduced pressure, and then chromatographed
(6:1 hexanes/ethyl acetate) to give the title compounds (2:1
ratio, 3.4 g, 71%) as a colorless solid. (2,6-Dichloro-4-
methoxy-phenyl)-acetonitrile: 'H NMR (CDCL,;) &: 6.91 (s,
2H), 3.91 (s, 2H), 3.79 (s, 3H). (2,4-Dichloro-6-methoxy-
phenyl)-acetonitrile: 'H NMR (CDCL,) §: 7.06 (d, 1H), 6.82
(d, 1H), 3.89 (s, 2H), 3.79 (s, 3H).

[0213] B. 4-(2,6-Dichloro-4-methoxy-phenyl)-5-methyl-
2H-pyrazol-3-ylamine

[0214] To a stirred solution of the (2,6-dichloro-4-meth-
oxy-phenyl)-acetonitrile and (2,4-dichloro-6-methoxy-phe-
nyl)-acetonitrile (20 g, 96 mmol) in ethyl acetate (95 mL)
was added sodium ethoxide in ethanol (21 wt. %, 95 mL,
0.25 mol). The reaction was heated at reflux for 4 hours, and
then cooled, diluted with water and washed with diethyl
cther. The aqueous layer was acidified to pH 4 with 1 M HC1
and then extracted with methylene chloride. The combined
organic layers were dried (Na,SO,) and concentrated under
reduced pressure to give a brown oil (20 g, 83%). To a
solution of the brown oil in benzene (150 mL) was added
acetic acid (16 mL), which caused the formation of a
colorless precipitate. Hydrazine hydrate was added (7.6 mL,
0.16 mol) and the reaction was heated to reflux, at which
point the reaction became homogeneous. After 16 hours, an
additional portion of hydrazine hydrate was added (5 mL,
0.10 mmol) and the mixture was heated for 24 more hours.
The reaction was cooled and then extracted with 1 M HCL
The combined aqueous layers were adjusted to pH 8 with
aqueous ammonium hydroxide (cooled in an ice bath) and
then extracted with methylene chloride. The combined
organic layers were dried (Na,SO,), concentrated under
reduced pressure, and then chromatographed (10:1:0.1 ethyl
acetate/diethylamine/methanol) to give the title compound
(6 g, 29% from A) as a colorless solid: '"H NMR (CDCL,) &:
6.98 (s, 2H), 3.81 (s, 3H), 2.16 (s, 3H).

[0215] C. 3-(2,6-Dichloro-4-methoxy-phenyl)-2-methyl-
4H-pyrazolo[1,5-aJpyrimidin-7-one

[0216] To a solution of 4-(2,6-dichloro-4-methoxy-phe-
nyl)-5-methyl-2H-pyrazol-3-ylamine (10.1 g, 39 mmol) in
acetic acid (17 mL) was added methyl acetoacetate. After the
mixture was heated at reflux for 3 hours it was cooled and
then diluted with diethyl ether (50 mL) to generatc a
colorless precipitate. The solid was collected by vacuum
filtration and washed with additional ether to afford the title
compound as a colorless solid (10.3 g, 77%): +APcl MS
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(M+1)* 338; 'H NMR (methanol-d4) &: 7.14 (s, 2H), 5.68 (s,
1H), 3.86 (s, 3H), 2.30 (s, 3H), 2.16 (s, 3H).

[0217] D.7-Chloro-3-(2,6-dichloro-4-methoxy-phenyl)-2,
5-dimethyl-pyrazolo[1,5-aJpyrimidine

[0218] A suspension of 3-(2,6-dichloro-4-methoxy-phe-
nyl)-2-methyl-4H-pyrazolo[1,5-alpyrimidin-7-one (10.3 g,
31 mmol) in phosphorus oxychloride (60 mL) was stirred at
reflux. After 2 hours the homogeneous red solution was
concentrated under reduced pressure and then extracted
from saturated sodium bicarbonate with chloroform. The
combined organic layers were dried (Na,SO,) and then
concentrated under reduced pressure to give the title com-
pound (10.2 g, 94%) as a red solid: +APcI MS (M+1)* 356;
'H NMR (CDCl,) 8: 7.05 (s, 2H), 6.84 (s, 1H), 3.886 (s,
3H), 2.59 (s, 3H), 2.42 (s, 3H).

[0219] E N-[3-(2,6-Dichloro-4-methoxy-phenyl)-2,5-
dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-ethane-1,2-di-
amine

[0220] To a stirred solution of ethylene diamine (19 mlL,
0.28 mol) in ethanol (40 mL) was added a solution of
7-chloro-3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-

pyrazolo[1,5-a]pyrimidine (9.9 g, 28 mmol) in methylene
chloride (30 mL), dropwise over 1 hour. After refluxing 2
hours the reaction was concentrated under reduced pressure,
extracted from saturated aqueous sodium bicarbonate with
chloroform, the combined extracts were dried (Na,SO,) and
then concentrated under reduced pressure to give the title
compound as a yellow solid (10.42 g, 98%): +APcl MS
(M+1)*380; 'H NMR (CDCL,) 8: 6.97 (s, 2H), 5.81 (s, 1H),
3.80 (s, 3H), 3.45 (m, 2H), 3.07 (t, 2H), 2.44 (s, 3H), 2.26
(s, 3H).

[0221] F N{3-(2,6-Dichloro-4-methoxy-phenyl)-2,5-dim-
cthyl-pyrazolo[ 1,5-aJpyrimidin-7-y1]-N'-(tetrahydro-pyran-
4-yh)-ethane-1,2-diamine hydrochloride salt

[0222] To a stirred solution of N-[3-(2,6-dichloro-4-meth-
oxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-
ethane-1,2-diamine (3.32 g, 8.7 mmol) and tetrahydro-4H-
pyran-4-one (1.8 g, 18 mmol) in methanol (60 mL)/acetic
acid (1.6 g) was added sodium cyanoborohydride (1.1 g, 17
mmol), portionwise. After stirring 1 hour the reaction was
concentrated under reduced pressure and then extracted
from saturated aqueous sodium bicarbonate with ethyl
acetate. The combined extracts were dried (Na,SO,), con-
centrated under reduced pressure to give the crude product
as a colorless foam (4.1 g, quant). A solution of the product
in ether (150 mL) was treated with 1 M ethereal HC1 which
generated a precipitate that was collected by vacuum filtra-
tion to give the title compound (4.1 g, 94%) as a pink solid:
+APcl MS (M+1)* 464; 'H NMR (methanol-d,) 8: 7.14 (s,
2H), 6.38 (s, 1H), 4.03 (dd, 2H), 3.94 (br t, 2H), 3.86 (s, 3H),
3.50-3.38 (m, 5H), 2.51 (s, 3H), 2.26 (s, 3H), 2.05 (m, 2H),
1.68 (qd, 2H).

R4
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Example 382

Preparation of N-[3-(2,6-dichloro-4-propoxy-phe-
nyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-
N'-(tetrahydro-pyran-4-yl)-ethane-1,2-diamine
hydrochloride salt

Formula I where X is CH, R is CH,, R?is H, A is
CH,, B is CH,, R® is CH,, R* is
2,6-dichloro-4-propoxyphenyl, R® is
tetrahydropyranyl

[0223]

Cl

[0224] A. 3,5-Dichloro-4-{2,5-dimethyl-7-{ 2-(tetrahydro-
pyran-4-ylamino)-ethylamino}-pyrazolo[ 1,5-a lpyrimidin-3-
y1}-phenol hydrobromide salt

[0225]) A suspension of N{3-(2,6-dichloro-4-methoxy-
phenyl)-2,5-dimethyl-pyrazolo[1,5-aJpyrimidin-7-yl]-N"-
(tetrahydro-pyran-4-yl)-ethane-1,2-diamine (4.1 g, 8.2
mmol), from Example 279, step F, in concentrated aqueous
HBr (30 mL) was stirred at reflux. After 5 hours the reaction
was concentrated under reduced pressure at 70° C. to give
the hydrogen bromide salt as a brown oil (7.35 g). A small
portion was triturated from ether to give the product as a
brown solid: +APcl MS (M+1)* 450; 'H NMR (methanol-
d,) 8: 7.00 (s, 2H), 6.85 (s, 1H), 4.11 (t, 2H), 4.02 (dd, 2H),
3.60-3.40 (m, 5H), 2.61 (s, 3H), 2.29 (s, 3H), 2.095 (m, 2H),
1.74 (qd, 2H).

[0226] B. N-{3-(2,6-Dichloro-4-propoxy-phenyl)-2,5-
dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-N'-(tetrahydro-py-
ran-4-yl)-ethane-1,2-diamine hydrochloride salt

[0227] A solution of crude 3,5-Dichloro-4-{2,5-dimethyl-
7{2-(tetrahydro-pyran-4-ylamino)-ethylamino]-pyrazolo[ 1,
5-alpyrimidin-3-yl}-phenol hydrobromide salt (8.7 mmol)
from step A in isopropyl alcohol (50 mL) was adjusted to pH
12 with 6 M aqueous NaOH. Propyl iodide (1.3 mL, 14
mmol) was added and the reaction was heated at reflux for
4 hours. The reaction was cooled and then extracted from
saturated aqueous sodium bicarbonate with methylene chlo-
ride, dried (Na,SO,), concentrated under reduced pressure,
and then chromatographed (10:1:0.1 methylene chloride/
methanol/ammonium hydroxide) to give the product (2.0 g,
47%). A solution of the product in cthanol was treated with
1 M ethereal HCI (1 eq., 4.1 mmol), the mixture was
concentrated to give a solid which was repulped from 1:1
ethanol/ether. The solids were collected to give the title
compound (700 mg) as a colorless solid. The mother liquor
was concentrated and then repulped from ether to give the
remainder of the product as an off-white solid (1.3 g): +APcI
MS (M+1)* 492; 'H NMR (methanol-d4) &: 7.21 (s, 2H),
6.67 (s, 1H), 2.61 (s, 3H), 2.33 (s, 3H), 1.10 (1, 3H).
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Example 522
[3-(2,6-Dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolof1,5-alpyrimidin-7-yl]-(6-methyl-piperidin-

2-ylmethyl)-amine
[0228]
H
N
HN
/N\N AN
e P
a N
cl
0

[0229] A. Preparation of methanesulfonic acid 6-methyl-
pyridin-2-yl ester: Methanesulfonyl chloride (0.94 mL,
12.18 mimol) was added to a solution of 6-methyl-2-py-
ridinemethanol (1g, 8.12 mmol) and triethylamine (1.7 mL,
12.18 mmol) in THF (20 mL) at 0° C. The reaction mixture
was stirred for 40 min, then was quenched with sat’d aq
NaHCO, and extracted with EtOAc. The combined organic
extracts were washed with sat’d aq NaCl, dried and con-
centrated in vacuo. The crude residue was chromatographed
on SiO}-geI using 50% EtOAc/hexane to give the product as
an oil. "H NMR (Unity-400, CDCL;): 8 7.6 (), 7.26 (d), 7.15
(d), 5.28 (s), 3.1 (5), 2.5 (s).

[0230] B. Preparation of 2-azidomethyl-6-methyl-pyri-
dinc: A mixture of the mesylate (1.0 g, 9.45 mmol) and
sodium azide (610 mg, 9.45 mmol) in DM80 (40 mL) was
stirred for 1 hr at room temperature. The reaction mixture
was poured into EtOAc and was washed with sat’d aq NaCl,
dried and concentrated in vacuo. The crude residue was
purified using silica gel chromatography (25% EtOAc/hex-
anes) to give 936 mg of desired product. 'H NMR (Unity-
400, CDClLy): 8 7.6 (1), 7.1 (d), 7.08 (d), 4.43 (s), 2.54 (s).

[0231] C. Preparation of (6-methyl-piperidin-2-yl)-methy-
lamine: A mixture of the product obtained in Step B (860
mg) and PtO, (86 mg) in acetic acid (20 mL) was hydro-
genated in a Paar Shaker at 40 psi for 17 h. The reaction
mixturc was filtered and the filtrate was concentrated under
vacuum to give 2 g of the desired product. *H NMR
(Unity-400, CD,0D): § 3.1, 1.93 (s), 1.88 (m), 1.55 (m),
1.28 (dd, 3 H).

[0232] D. Preparation of [3-(2,6-dichloro-4-methoxy-phe-
nyl)-2,5-dimethyl-pyrazolo[ 1,5-a Jpyrimidin-7-y1]-(6-me-
thyl-piperidin-2-ylmethyl)-amine): A solution of 7-chloro-
3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo
[1,5-a]pyrimidine (50 mg, 0.11 mmol), triethylamine (1 mL)
and the product from step C (42 mg, 0.22 mmol) in EtOH (3
mL) was heated under reflux for 17 h. The reaction was
concentrated under vacuum. The residue was diluted with
sat’d aq NaHCO, and the aqueous solution was extracted
with EtOAc (3x), dried and concentrated in vacuo. The
crude residue was purified on a prep TLC plate using 1.5%
EL,NH/EIOAc to give 36 mg of the desired product. 'H
NMR (Unity-400, CDCL,): 8 7.0 (s, 2H), 5.94 (s, 1H), 3.8 (s,
3H), 3.53 (m), 3.05 (m), 2.8 (m), 2.44 (s, 3H), 2.27 (s, 3H).
1.9 (m), 1.7 (m). MS 448 (M).
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9. N Me H Me 2-Br-4,5-diOMe—Ph CH2)2—NH—(CH2)2-(3-OMe-4-EtO—Ph) 59953
10. CH Me H Me 2-Br-6-Cl—Ph CH2)2—NH-(tetrahydrapyran-4-yl) 4788
11. CH Me H Me 2-Cl—Ph CH2)2—-NH—(CH2)2-(4-OMe—Ph) 486.44
12. CH Me H Me 2-OMe-4-OFt-6-F~Ph CH2)2—NH-(tetrahydropyran-4-yl) 45754
13. CH Me H Me 2,4-diCl-6-(OSO2CF3)—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 52843
14. CH Me H Me 2,4-diCl-6-OEt—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 5555
15. CH Me H Me 2,4-diCl-6-OFt—Ph (CH2)2—NH-(4-ethylencketal-cHex) 534.48
16. CH Me H Me 2,4-diCl-6-OFt—Ph (CH2)2—NH-(tetrahydropyran-d-yl) 4784
17. CH Me H Me 2,4-diCl-6-OEt—Ph (CH2)2—NH-(tctrahydropyran-d-yl) 478.41
18. CH Me H Me 2,4-diCl-6-OH—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 450.4
19. CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(1-Bo-piperidin-4-yl) 5535
20. CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(4-ethoxyimino-cHex) 5195
21 CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(4-cthyleneketal-cHex) 5205
22. CH  Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(4-isobutoxyimino-cHex) 547.5
23. cH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2-~NH-(4-methoxyimino-cHex) 5055
24, CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(4-OH-cHex) 478.43
25. CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(7-methoxyimino-azepan-3-yl) 5205
26. CH Me H Me 2,4-diC1-6-OMe—Ph (CH2)2—NH—(CH2)2—OH 42433
27. CH Me H Me 2,4-diCl-6-OMe—Ph (CH2)2—NH-(tetrahydroypyran-4-yl) 464.4
28. CH  Me H Me 2,4-diC1-6-OMe—Ph (CH2)2—NH-cyclohexan-d-oxime 49142
29. CH iPr H Me 2,4-diCl—Ph imidi 539.52
30. N Me H Me 2,4-diCl—Ph 512.44
3L CH Me H Me 2,4-diCl—Ph (CH2)2—NH-(1-Ba-piperidin-4-yl) 523.51
32 N Me H Me 2,4-diCl—Ph (CH2)2—NH~(1-Ba-piperidin-4-yl) 5245
33 CH Me H CF, 2,4-diCl—Ph (CH2)2—NH-(1-Bu-piperidin-4-yl) 577.48
34 CH Me H Me 2,4-diCl—Ph (CH2)2—NH~(2-Cl-cHex) 466.84
35. CH Me H Me 2,4-diCl—Ph (CH2)2—NH-(2-Cl-cPent) 452.82
36. CH  Me H Me 2,4-diCl—Ph (CH2)2—NH-(2-Me-cHex) 446.42
37, CH Me H Me 2,4-diCl—Ph (CH2)2—NH~(2-OH-cHex) 448.39
38 CH Me H Me 2,4-diCl—Ph (CH2)2—NH-(2-OMe-cHex) 462.42
39. N Me H Me 2,4-diCi—Ph CH2)2—NH-(2F-cPent) 4363
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40. CH Me H Me 2,4-diCl—Ph (CH2)2—NH-(3-Me-cyclohex-2-enyl) 444.41
41 CH iPr H Me 2,4-diCl—Ph (CH2)2—NH-(4-CF3-cHex) 528.45
42. N Me H Me 2,4-diCl—Ph CH2)2—NH-(4-methoximino-cHex) 476.4
43. CH Me H Me 2,4-diCl—Ph CH2)2—NH-(4,4-diMe-cyclohex-2-enyl) 458.43
44. CH Me H Me 2,4-diCl—Ph (CH2)2—NH—(CH2)2-(2-OMe—Ph) 48442
45. N Me H Me 2,4-diCl—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-EtO—Ph) 529.47
46. CH Me H Me 2,4-diCl—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-OEt—Ph) 528.47
47. CH Me H Me 2,4-diCl—Ph (CH2)2—NH—(CH2)2-(4-OMe—Ph) 484.42
48. CH iPr H Me 2,4-diCl—Ph (CH2)2-—NH-(cis-4-CF3-cHex) 528.45
49. CH iPr H Me 2,4-diCl—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 462.43
50. CH Me H Me 2,4-diCl—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 45044
51 CH Me H Me 2,4-diCl—Ph CH2)2—NH-(tetrahydropyran-4-yl) 43437
52. N Me H Me 2,4-diCl—Ph CH2)2—NH-2-norborny! 445.4
53. N Me H Me 2,4-diCl—Ph CH2)2—NH—CHMe—CH2)2—NE12 4785
54. N Me H Me 2,4-diCl—Ph CH2)2—NH—CHMe—CH2--NE!2 464.4
55. CH Me H Me 2,4-diCl—Ph CH2)2—NH-cyclohex-2-enyl 43038
56. CH Me H Me 2,4-diCl—Ph CH2)2—NH-piperidin-4-yt 433.38
57. ci Me H Me 2,4-diCl—Ph CMe2—CH2—OH 42236
58. cH Me H Me 2,4-diF—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-OEt—Ph) 495.57
59. CH E H Me 2,4-diMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 4847
60. CH oPr H Me 2,4-diMe—Ph (CH2)2—NH-(1-(pyrimid i 498.7
61. CH Et H Me 2,4-diMe—Ph CH2—CHMe—NH-(1-{pyrimid 498.7
62. cH oPr H Me 2,4-diMe—Ph CH2—CHMe—NH-(1{pyrimid 5127
63. CH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2—NH-(1-(5-Et-pyrimidin-2-yi)-piperidin-d-yl) 565.11
64. CH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2-NH-(1(pyrimidin-2-yl)-piperidin-4-yI) 537.1
65. CH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2—NH-(1-Ac-piperidin-4-yl) 501.02
66. CH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2—NH-(1-COOEt-piperidin-4-yl) 531.0
67. cH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2—NH-(1-SO2Me-piperidin-4-yl) 537.08
68. cH Me H Me 2,4-diOMe-6-Cl—Ph (CH2)2—NH-(4-(NH-iBu)-cHex) 529.12
69. i Me H Me 2,4-diOMe-6-F—Ph (CH2)2—NH-(1-Ac-piperidin-4-yl) 48457
70. CH Me H Me 2,4-diOMe-6-F—Ph (CH2)2—NH-(1-Bo-piperidin-4-yl) 53265
7. CH Me H Me 2,4-diOMe-6-F—Ph (CH2)2—NH-(4-ethyleneketal-cHex) 499.58
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72. CH Me H Me 2,4-diOMe-6-F—Ph H2)2-—NH-(4-0x0-cHex) 45523
7. CH Me H Me 2,4-diOMe-6Ci—Ph (CH2Y2—NH-(1-Bu-piperidin-4-yl) 549.1
74. CH Me H Me 2,4-diOMe-6Ci~—Ph H2)2—NH-(1-tBoc-piperidin-4-yl) 559.1
75. CH Me H Me 2,4-diOMe-6Cl—Ph H2)2—NH-(4-cthylencketal-cHex) 516

76. CH Me H Me 2,4-diOMe-6Ci—Ph (CH2)2—NH-(4-oxo-cHex) 471.99
7. CH Me H Me 2,4-diOMe-6Cl—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 459.98
78. CH Me H Me 2,4-diOMe-6CI—Ph (CH2)2—NH-piperidin-4-yl) 458.99
9. CH Me H Me 2,4,6-tiCl—Ph (CH2)2—NH-(4-(1-morpholino)-cHex) 533.51
80. CH Me H Me 2,4,6-tiCl—Ph (CHZ)2—NH-(4-cthylencketal-cHex) 5249
81 cH Me H Me 2,4,6-tiCl—Ph (CH2)2—NH-(4-NHMe-cHex) 477.44
82. CH Me H Me 2,4,6-iCl—Ph (CH2)2—NH- (tetrahydropyran-4-yl) 468.8
83. CH Me H Me 2,4,6-triCl—Ph CH2—CHMe—NH.-(4-NHMe-cHex) 491.47
84. CH Me H Me 2,4,6-triMc—Ph CH2)2-3-pyridyl 42858
8s. CH Et H Me 2,4,6-triMe—Ph H2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yI) 4987
86. CH Et H Me 2,4,6-tiMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 5127
87. CcH nPr H Me 2,4,6-triMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 512.7
88. CH Me H Me 2,4,6-tiMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 4847
89, CH Me H Me 2,4,6-triMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 484.64
90. CH E H Me 2,4,6-tiMe—Ph (CH2)Y2—NH-(1-Ac-piperidin-4-yl) 462.6
91. CH  Me H Me 2,4,6-triMe—Ph (CH2)2—NH-(1-COOEt-piperidin-4-yl) 478.64
92. CH ® H Me 2,4,6-triMe—Ph (CH2)2—NH-(1,2,3 4-tetrahydro-naphthalen-2-y1) 467.7
93. CH  Me H Me 2,4,6-triMe—Ph (CH2)2—NH—(CH2)2-(1-Me-pymrolidin-2-yl) 434.63
94. CH B H Me 2,4,6-triMe—Ph (CH2)2—NH~—(CH2)2-(3-OMe-4-Et0—Ph) 515.70
95. CH CH3 H Bt 2,4,6-triMe—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-E10—Ph) 515.70
96. CH iPr H Me 2,4,6-triMe—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-EtO—Ph) 52973
97. CH nPr H Me 2,4,6-tiMe—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-EtO—Ph) 529.73
98. CH Ph H Me 2,4,6-tiMe—Ph (CH2)2—NH—(CH2)2-(3-OMe-4-EtO—Ph) 563.74
99. CH Me H Me 2,4,6-tiMe—Ph (CH2)2—NH-(trans-4-COOEt-cHex} 477.64
100. CH  Me H Me 2,4,6-triMe—Ph (CH2)2—NH-(trans-4-COOH-cHex) 449.59
101 CH ®EB H Me 2,4,6-tiMe—Ph (CH2)2—NH—CHMe—Ph 4416
102. CH  Me H CH2—OMe 2,4,6-tiMe—Ph (CH2)2—NH-cPent 42159
103. CH  Me H Me 2,4,6-tiMe—Ph CH2)2—NH-cyclohex-3-enyl 403.6
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104, CH  Me H Me 2,4,6-tiMe—Ph (CH2)3—NH—CH2-(3,4-diOMc—Ph) 487.64
105, CH  Me H Me 2,4,6-tiMe—Ph (CH2)3—NH—CH2-(4-OMc—Ph) 457.61
106. CH  nPr H Me 2,4,6-iMe—Ph CH2—~CHMe—NH-(1pyrimidin-2-yl)-piperidin-d-yl) 526.73
107. CH B H Me 2,4,6-tiMe—Ph CH2—CHMe—NH~(1-Ac-piperidia-4-y1) 476.7
108, CH ® H Me 2,4,6-tiMe—Ph CH2—CHMc—NH~(1,2,3,4-tetrahydro-naphthalen-2-yl) 4817
109. CH B H Me 2,4,6-tiMe—Ph CH2—CHMe—NH~—CHMe—Ph 455.65
110. CH  Me H Me 2,4,6-triMe—Ph CHiBu—CH2—NH-(tetrahydropyran-4-y) 463.7
1. CH  Me H Me 2,6-diCl-4-(2-ox0-oxazolidin-3-yl)-Ph (CH2)2~NH-(tetrahydropyran-4-yl) 519.4
uz. CH  Me H Me 2,6-diCl-4-(3,5-dimethyl-isoxazol-4-yI)}Ph  (CH2)2—NH-(tetrahydropyran-4-yl) 529.47
13, CH  Me H Me 2,6-diCl-4-(4,5-dihydro-oxazol-2-yly-Ph (CH2)2—NH-(tetrahydropyran-4-yl) 503.4
114, CH  Me H Me 2,6-diCl-4-(4H{1,2,4triazol-3-yl) (CH2)2—NH-(tetrahydropyran-4-yl) 502.41
115, CH  Me H Me 2,6-diC1-4-(C=0)-1"-pyrrolidinc)-Ph (CH2)2—NH-(tetrahydropyran-4-yl) 531.49
116, CH  Me H Me 2,6-diC1-4-(C=0)N—Et)}—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 505.45
17. CH  Me H Me 2,6-diCi-4-(CH(OH)Me2) (CH2)2—NH-(etrahydropyran-4-yl) 492.45
18. CH  Me H Me 2,6-diCl-4-(CH20H)—Ph (CH22~NH-(tetrahydropyran-4-yl) 464.40
119, CH  Me H Me 2,6-diCl-4-(CO2Me)—Ph (CH2)2—NH-(tetarhydropyran-4-yl) 492.41
120. CH  Me H Me 2,6-diCl-4{COOEt}—Ph (CH2)2—NH-(tetrahydropyran-4-y1) 506.44
121 CH  Me H Me 2,6-diCl-4-(COOH)-—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 47838
122. CH  Me H Me 2,6-diC1-4-(cPent-1-cnc)-Ph (CH2)2—NH-(tetrahydropyran-4-yl) 500.48
123, CH  Me H Me 2,6-diCl-4-(isopropenc)-Ph (CH2)2—NH-(tetrahydropyran-4-yl) 474.44
124. CH  Me H Me 2,6-diC1-4-(O(CH2)2—NMe2)—Ph (CH2)2—NH-{tetrahydropyran-4-yl) 5215
125. CH  Me H Me 2,6-diCl-4-CH2OMc—Ph (CH2)2—NH-{tetrahydropyran-4-y1) 4784
126, CH  Me H Me 2,6-diCl-4-CHO—Ph (CH2)2—NTi-{tetrahydropyran-4-y] 477.40
127, CH  Me H Me iCl-4-CN—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 536.5
128. CH  Me H Me iCl-4-CN—Ph (CH2)2—NH-(1-(SO2—N—(Me)2)- piperidin-4-yl) 565.53
129, CH  Me H Me ,6-diCl-4-Co—Ph (CE2)2—NH-(1-Bo-piperidin-4-yl) 548,52
130. CH  Me H Me 2,6-diCi-4-CN—Ph (CH2)2—NH-(1-propanoyl-piperidin-4-yl) 514.46
131, CH  Me H Me 2,6-diCl-4-CN—Ph (CH2)2—NH~(1-SO2Me-piperidin-4-yl) 5365
132, CH  Me H Me 2,6-diCl-4-CN—Ph (CH2)2—NH-(etrahydropyran-4-yl) 459.38
133, CH  Me H Me 2,6-diCl-4-Et—Ph (CH2)2—NH-(tetrahydropyran-4-yi) 462.42
134, CH  Me H Me 2,6-diCl-4-ethynyl-Ph (CH2)2—NH-(tetrahydropyran-4-yt) 4584
135. CH  Me H Me 2,6-diCl-4-ethynyl-Ph CH2~~CHMe—NH-(1-(pyrimidin-2-yl)-piperidin-4-y1) 5355
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2,6-diCl-4-OEt—Ph
2,6-diCl-4-OE—Ph
2,6-diC1-4-OEt—Ph
2,6-4iCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OBt—Ph
2,6-diCI-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diC1-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-iCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diC1-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diCl-4-OEt—Ph
2,6-diC1-4-OEt—Ph

CH2)2—NH.(1-(pyrimidin-2-yl)-piperidin-4-yl)
CH2)2—NH-(1-(pyrimidia-2-yl)-piperidin-4-yl)
(CH2)2—NH-(1-Ac-piperidin-d-yl)
(CH2)Y2—NH-(1-Ac-piperidin-4-yl)
(CH2)2—NH-(1-benzoyl-piperidin-4-y1)
(CH2)>—NH-(1-COOEt-piperidin-4-y1)
(CH2)2—NH-(1-propanoyl-piperidin4-yl)
(CH2)2—NH-(1-SO2Me-piperidin-4-yl)
(CH2)2—NH.-(1-SO2Me-piperidin-d-y1)
‘CH2)2—NH.-(1-SO2Me-piperidin-4-yl)
(CH2)2—NH.-(1-SO2NMe2-piperidin-d-yl)
(CH2)2—NH-(1-tBoc-piperidin-4-yl)
(CH2)2—NH-(2-Me-tetrahydro-furan-3-yl)
CH2)2—NH-(2-OFt-cHex)
CH2)2—NH-(2-OH.cHex)
(CH2)2—NH-(2-0x0-pyrrolidin-4-yl)
(CH2)2—NH-(2F-cPent)
(CH2)2—NH-(4-COOE!-cHex)
(CH2)2—NH-(4-cthylencketal-cHex)
(CH2)2—NH-(4-cthylencketal-cHex)
‘CH2))—NH-(4-NHSO2Me-cHlex)
(CH2)2—NH-(4-OH-cHex)
(CH2)2—NH-(4-OH-cHiex)
(CH2)2—NH-(4-0xo-cHex)
CH2)2—NH-(4-oxo-cHex)
(CH2Y2—NH-(4,4-Me2-lacton-3-yl)
(CH2)Y2—NH-(6-azabicyclo[4.4.0]dec-3-y1)
CH2)2—NH-(7-ox0-azepan-3-yl)
‘CH2)2—NH—(CH2)2—OH
‘CH2)2—NH—(CH2)3—OH
CH2)2—NH—(CH2)3—OMe
(CH2)2—NH—(CH2)—(R}—CHMe—OH

55522
556.5
5195
5205
567.6
550.5
5335
555.5
556.5
555.52
584.6
57853
478.43
52051
492.45
4474
481.40
548.52
5345
535.47
570.5
492.5
493.43
490.5
491.41
506.4
531.53
505.45
4393
4534
467.4
4534
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168. N Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH—(S)—CHMe—CH2—OH 4534
169. CH  Me H Me 2,6-diC1-4-OF1~—Ph (CH2)2—NH-(tetrahydsopyran-4-yl) 4784
170, CH E H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH-(tetrahydropyran-d-yl) 492.5
171 N Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 4794
172, N Me H Me 2,6-iCl-4-OEt—Ph (trans-4-COOEt-cHex) 549.49
173, N Me H Me 2,6-diC1-4-OEt—Ph (trans-4-OH-piperidin-4-y1) 4934
174, CH  Me H Me 2,6-diCi-4-OEt—Ph (CH2)2-—NH—CH2-(1-tBoc-piperidin 4-yl) 591.59
175. CH  Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH~-CH2-(piperidin-4-yl) 491.47
176. CH  Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH—CH2—CF3 476.33
177, CH  Me H Me 2,6-diC1-4-OEt—Ph (CH2)2—NH—CH2—CHOH—CH20H 468.39
178. CH  Me H Me 2,6-diC1-4-OBt—Ph (CH2)2—NH—CHMe-(1-Ac-piperidin-4-yl) 5475
179. CH  Me H Me 2,6-diCl-4-OEt—Ph (CH2)2—NH—CHMe~(1-tBoc-piperidin-4-yl) 605.61
180. CH M H Me 2,6-diCl-4-OBt—Ph (CH2)2—NH—CHMe-(piperidin-4-yl) 505.49
181. CH  Me H Me 2,6-diC1-4-OEt—Ph (CH2)2—NH-cyclohex-3-cny] 475.4
182. CH  Me H Me 2,6-diC1-4-OEt—Ph (CH2)2—NH-cyclohex-3-enyl 4744
183. CH  Mec H Me 2,6-diC1-4-OEt—Ph (CH2)2—NH-cyclohexan-4-oxime 505.5

184, N Me i Me 2,6-diC1-4-OEt—Ph (CH2)2—NH-piperidin-4-yl 480.43
185. CH  Me H Me 2,6-diCl-4-OBt—Ph CH2—CHMe—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 569.54
186. CH  Me H Me 2,6-diCl-4-OEt—Ph CH2—CHMe—NH-(4-cthyleneketal-cHex) 54852
187. CH  Me 5 Me 2,6-diCl-4-OEt—Ph CH2—CHMe—NH.-(4-OH-cHex) 506.48
188. CH  Me H Me 2,6-iCl-4-OEt—Ph CH2—CHMe—NH-{{ctrahydropyran-4-yl) 492.45
189. CH  Me H Me 2,6-diCl-4-OEt—Ph CH2—CMe2—NH-(ctrahydropyran-4-yl) 506.48
190. CH  Me H Me 2,6-diCl-4-OFt—Ph CHMe—CH2—NH<{{etraliydropyran-4-yl) 492.45
191. CH  Me H Me 2,6-diCl-4-OH—Ph (CH2)2—NH-(1-Bn-piperidin-4-yl) 539.51
19. CH  Me H Me 2,6-0iCl-4-OH—Ph (CH2)2—NH-(1-Ph-pyrrolidin-3-yl) 511.46
193, CH  Me H Me 2,6-diC1-4-OH—Ph (CH2)2—NH-{4-cthyleneketal-cHex) 506.44
194. CH  Me H Me 2,6-diCl-4-OH—Ph (CH2)2—NH-(4-ox0-<Hex) 462.38
195. CH M H Me 2,6-diCl-4-OH—Ph (CH2)2—NH-(6-azabicyclo{4.4.0)dec-3-y1) 503.48
19%. CH  Me H Me 2,6-diC1-4-OH—Ph (CH2)2—NH-(tetrahydropyran-4-yl} 4504
197. CH B H Me 2,6-diCl-4-OH—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 464.4
198. CH  Me H Me 2,6-diCH-4-OH—Ph (CH2)2—NH—CHMe—CH2 (3-OMe-4-OEt—Ph) 530.46
19, CH  Me H Me 2,6-diCl-4-OH—Ph (CH2)2—NH—CHMe—CH2—NMc2 4514
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200. CH Me H Me 2,6-diG1-4-OH—Ph CH2—CHMe—NH-(4-(1-morpholino)-cHex) 54753
201. CH Me H Me 2,6-diCl-4-OH—Ph CH2—CHMe—NH(tetrahydropyran-4-yl) 464.4
202. CH Me H Me 2,6-diCl-4-OH—Ph CHMe—CHMe—NH-(tetrabydropyran-4-yl) 478.43
203, CH Me H Me 2,6-diCl-4-OiPr—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 49245
204, CH Me H Me 2,6-4iCl-4-OMe—Ph 2-(NH-(1-Ba-piperidin-4-yl))cHex 607.63
205. CH Me H Me 2,6-diC1-4-OMe—Ph 2-(NH-(1-Ba-piperidin-4-yl))<Hex 607.63
206. CH Me H Me 2,6-diCl-4-OMe—Ph 2-(NH-(tetrahydropyran-d-yl))-cHex 51849
207. CH Me H Me 2,6+4iCl-4-OMe—Ph 2-(NH-(tetrahydropyran-4-yl))-cHex 518.49
208. cH Me H Me 2,6-diC1-4-OMe—Ph 3-(NH-(1-Ba-piperidin-4-yl))<Hex 607.63
209. CH Me H Me 2,6-diC1-4-OMe~-Ph 3-(NH-(tetrahydropyran-4-yl))-cHex 51849
210. CH Me H Me 2,6-diCl-4-OMe—Ph 4-(NH-(tetrahydropyran-4-y]))-cHex 51849
211 cH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—CHEt—NH-(1-Bo-piperidin-4-yl) 595.62
212, cH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—CHEt—NH-tetrahydropyran-4-yly 506.48
213, cH iPr H Me 2,6-iCl-4-OMe—Ph (CH2)2—CHE(—NH-{tetrahydropyran-4-yl) 5345
214, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—N((CH2)3—CF3)2 600.44
215. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—N(CH2-2+CH20H)-furan-5-y)2 600,51
216. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—N[CH2-2-pyridyl}-(1{CH2-2-pyridyl)-piperidin-4-y1) 645.64
217. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—N[CH2-3-pyridiyl)}-(1-(CH2-3-pyridyl)-piperidin-d-yl) 645.64
218. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—N(CH2—CHOH—CH20H)2 52844
219. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2-N-propanoy!~(1-propanoyl-piperidin-4-yl) 575.54
220, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2-NEt(tetrahydropyran-4-yl} 49245
221, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(1-(CH2-2-pyridyl}-piperidin-4-yl) 55453
222. cH Me H Me 2,6-diCl-4-OMe—Ph CH2Y2—NH-(1- idin-4-y1) 55453
223, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1- 4-y1) 55453
224, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-( 1) 5415
225. CH E H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 555,52
226. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-Ac-piperidin-4-yl) 504.46
227. CH Me Me Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-Ac-piperidin-4-yl) 5195
228. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-Bn-piperidio-4-yl) 5535
229. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-Et-piperidin-3-yt) 4915
230, CH Me H Me 2,6-diCI-4-OMe—Ph (CH2)2—NH-(1-Et-piperidin-4-yi) 915
231 CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-iPr-piperidin-4-yl) 5055
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232. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-~(1-Me-piperidin-4-yl) 47744
233, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2~NH-(1-Ph-pyrrolidin-3-yl) 525.49
234, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-((1-phenylethyl)-pyrrolidin-2-one-4-yl) 567.52
235. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-phenylethyl-piperidin-4-yl) 567.57
236. CH Me H Me 2,6-diCl-4-OMc—Ph (CH2)2—NH-(1-propanoyl-piperidin-4-yl) 5195
237, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-~(1-SO2Me-piperidin-4-yl) 5415
238, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(1-SO2NMe2-piperidin-d-yl) 5705
239. CH Et H Me 2,6-diCl-4-OMe—Ph (CEHL2)2-NH-(1,2,3,4-tetrahydro-naphthalen-2-yl) 5245
240. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(2-CF3-cHex) 5304
241. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(2-Me-tetrahydrofuran-3-yl) 464.40
242, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH~(2-oxo0-pyrrolidin-d-yl) 463.37
243, CH Me H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH-((2,2,6,6-tetramethy!) piperidin-d-yl) 5195
244, CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(2F-cHex) 480.4
245. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2~NH-(4-(1-azetidino)-cHex) 51751
246. CH Me H Me 2,6-diCl-4-OMc—Ph CH2)2~~NH-(4-(1-morpholino)-cHex) 54753
241, CH Me H Me 2,6-diC1-4-OMe—Ph (CH2)2~—NH-(4-(1-piperidino)-cHex) 54556
248, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-(1-pyrrolidino)-cHex) 53153
249, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2~—NH-(4-(NH—CH2-2-pyridyl)-cHex) 568.55
250, CH Me H Me ,6-diCl-4-OMe—Ph CH2)2—NH-(4-(NH—CH2—CH2—CH20H)-cHex) 52149
251. CH Me H Me 2,6-iCl-4-OMe—Ph CH2)2—NH-(4-(NH2)-cHex) 47744
252. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-(NHAC)-cHex) 519.48
253. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-(NHSO2Mc)-cHex) 555.53
254, CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-CF3-cHex) 53042
255. CH  Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-CF3-cHex) 5304
256. CH iPr H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-CF3-cHex) 5585
257. CH Et H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-CF3-cHex) 5445
258. cH Me H Me 2,6-diCl-4-OMe——Ph CH2)2—NH-(4-cthylencketal-cHex) 5205
259. CH Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH-(4-hydroxyimino-cHex) 491.42
260. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-NHOOOMe-cHex) 5355
261. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-NHEt-cHex) 505.50
262. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-NHiBu-cHex) 53355
263. CH Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-NHMe-cHex) 491.47
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264. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-NHpropanoyl-cHex) 5335
265. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4-OH-cHex) 47843
266. CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(4,4-Dimethyl-2-oxo-tetrahydro-furan-3-yl) 506.44
267. CH  Me H Me 2,6-¢iCl-4-OMe—Ph (CH2)2—NH-(5-Cl-indan-1-yl) 530.89
268. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(5-Ruorindolin-2-onc-3-y1) 529.41
269. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(6-azabicyclo{4.4.0)dec-3-y1) 517.51
270. CH  Me H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH-(6-OMe-1,2,3,4-tetrahydro-naphthalen-1-yl) 5405
271. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(7-methoxyimino-azepan-3-yl 52047
272, CH  Me H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH—(CH2)2—CF3 4763
273, CH  Mec H Me 2,6-diCl-4-OMe—Ph (CH2)2~-NH-~(CH2)2—OH 42433
274, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH22—NH—(CH2)3—CF3 490336
275, CH Me H Me 2,6-diCl-4-OMc—Ph (CH2)2—NH:- -2F-cH 480.4
276. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(cis-4-NHiBu-cHex) 53355
271 CH M H Me 2,6-diCl-4-OMe—Ph ans-4-OH-cHex)-#277a 47843
(cis-4OH-cHex)-#277b
278, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-~{furan-2-one-4-yl) 464.36
279, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-{tetrahydropyran-4-yl) 464.4
280. CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-{tetrahydropyran-4-yl) 478.4
281. CH  iBu H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(etrahydropyran-4-y1) 506.5
282. CH Pr H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-{tetrahydropyran-4-yl) 4925
283, CH P H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 4925
284, CH  CF3 H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH-(tetrahydropyran-4-yt) 5184
285. N Me H Me 2,6-diCl-4-OMe—Ph tetrahydropyran-4-yl) 465.38
286. CH  Me H Me 2,6-diCl-4-OMe—Ph trans-2F-cHex) 480.4
287. CH  Me H Me 2,6-diCl-4-OMe—Ph trans-4-NHiBu-cHex) 533.55
288. CH  Me H Me 2,6-diC1-4-OMe—Ph trans-4-OH.-piperidin-4-yl) 4784
289, CH  Me H Me 2,6-diCl-4-OMe—Ph Bn 470.41
290. CH  Me H Me 2,6-diCI-4-OMe—Ph (CH2)2-~NH—CH—(CH20H)2 454.36
291. CH  Me H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH—CH2-(1-t Boc-piperidin-4-yl) 57156
292. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-(2-Me-oxetan-2-yl) 4644
293, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-(piperidin-4-y1) 477.44
294, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-2{CH20H)-furan-5-yl 490.39
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295. CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-2-CF3—Ph 552.43
2%. CH  Me H Me 2,6-diCl-4-OMe—Ph (CE2)2—NH—CH2-2-pyridyl 47139
297. CH B H Me 2,6-diCl-4-OMe—Ph CH2)y2—NH—CH2-3-CF3—Ph 552.43
298. CH M H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-3-pyridyl 471.39
299. CH E H Me 2,6-diCl-4-OMc—Ph (CH2)2—NH—CH2-4-CF3—Ph 552.43
300. CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-4-Cl—Ph 518.88
301. CH & H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2-4-OCF3—Ph 568.43
302. CH & H Me 2,6-diCl-4-OMe—Ph ‘CH2)2—NH—CH2-4-OMe—Ph 514.46
303, CH  Me H Me 2,6-diCl-4-OMe—Ph CH2)2—NH—CH2-4-pyridyl 47139
304, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2—CF3 46231
305. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—~NH—CH2—CHOH—CH20H 454,36
306. CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2—CHOH—Me 438.36
307. CH  Mec H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CH2CHF2 4443
308, CH  Me H Me ,6-diCl-4-OMe—Ph (CH2)2—NH—CH2CHFPh 502.4
309, CH  Me H Me 2,6-4iC1-4-OMe—Ph CH2)2—NH—CHFt—CH20H 452.39
310. CH M H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHet—Ph 498.46
31 CH B H Me 2,6-diCl-4-OMe—Ph ‘CH2)2—NH—CHE—Ph 512.49
312. CH  aPr H Me 2,6-diC1-4-OMe—Ph CH2)>—NH—CHE—Ph 526.51
313, CH  Me H Me 2,6-diCl-4-OMe~—Ph (CH2)2—NH—CHMe-(1-Et-piperidin-4-yl) 53351
314, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMe-(1-S02Me-piperidin-4-yl) 569.6
315. CH  Me H Me 2,6-diC1-4-OMe—Ph ‘CH2)2—NH—CHMe-(1-tBoc-piperidin-4-yl) 591.59
316. CH  Me H Me 2,6-diC1-4-OMe—Ph (CH2)2—NH~—CHMe{CH2)3-NEt2 521.54
317, CH  Me H Me 2,6-iCl-4-OMe—Ph (CER)2—NH—CHMe-(piperidin-4-yl) 491.47
318. CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMe-4-Cl—Ph 532.90
319, CH B H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMe-4-F—Ph 516.45
320, CH  Me H Me 2,6-iCl-4-OMe—Ph (CH2)2~-NH—CHMe—CH2—F 440.4
321 CH  Me H Me 2,6-iCl-4-OMe—Ph (CH2)2—NH—CHMe—CH2—NE:2 493.48
322 CH  Me H Me 2,6-diCl-a-OMe—Ph (CH2)2—NH—CHMe—CH2—NMe2 465.43
323, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMo—Ph 484.43
32, CH R H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMo—Ph 498.46
325, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2—NH—CHMe-piperidin-4-yl 47744
326, CH  Me H Me 2,6-diCl-4-OMe—Ph (CH2)2-~NH-cydlohex-3-cnyl 460.4
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2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph (CH2)2—NHE!
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMc—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-iCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diCl-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCi-4-OMe—Ph
2,6-diC1-4-OMe—Ph
2,6-diCl-4-OMe—Ph
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(CH2)2—NH-cyclohex-3-cayl
(CH2)2—NH-cyclohex-3-cnyl
(CH2)2—NH-cyclohex-3-enyl
(CH2)2—NH-cyclopent-3-cnyl
(CH2)2—NH-piperidin-d-yl

(CH2)2—NH-t

(CH2)2—NMe-(1-Ac-piperidin-4-y1)
(CH2)2—NMe-(tetrahydropyran-4-yl)
(CH2)2--NMe-(tetrahydropyran-4-yl)
(CH2)2—NMe-cyclohex-3-cnyl
(CH2)2—NMe-cyclohex-3-enyl
(CH2)3—NH-(1-Bn-piperidin-4-yl)
(CH2)3—NH-tetrahydropyran-4-yl
(CH2)+—NH-(tctrahyd
CH2—(S)-pyrrolidin-2
CH2—CH(CH2-imidazol-1-yl}-NH-(1-Bn-piperidin-4-
CH2—CH(CH2-imi
CH2—CHEt—NH-(1-Ac-piperidin-4-yl)
CH2—CHE!—NH-{tetrahydropyran-4-yl)
CH2—CHiBu—NH-(tctrahydropyran-4-yl)
CH2—CHiPr—NH-(tetrahydropyran-4-yl)
CH2—CHMe—NH-(1{pyrimidin-2-yl)-piperidin-4-yl)
CH2—CHMe—NH-(1{pyrimidin-2-yl)-piperidin-4-yl)
CH2—CHMe—NH-(1{pyrimidin-2-yl)-piperidin-4-yl)
CH2—CHMe—NH-(4{1-morpholino)-cHex)
CH2-~CHMe—NH-{(4-(1-morpholino)-cHex)
CH2—CHMo—NH-(4-cthylencketal-cHex)
CH2—CHMe—NH-(4-NHMe-cHex)
CH2—CHMe—NH-(4-OH-cHex)
CH2—CHMe—NH-{4-ox0-cHex)
CH2—CHMe—NH-{tetrahydropyran-4-yl)

4885
4744
4744

49245

4784
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359, CH E H Me 2,6-diCl-4-OMe—Ph CH2—CHMe—NH-(tetrahydropyran-4-yl) 4925
360. CH iPr H Me 2,6-diC1-4-OMe—Ph CH2—CHMe—NH-{tetrahydropyran-4-yl) 506.48
361. CH Pt H Me 2,6-diCl-4-OMe—Ph CH2—CHMe—NH-tetrahydropyran-4-yl) 506.5
362. CH Me H Me 2,6-diCl-4-OMe—Ph CH2~CHNH2—CH2-imidazol-1-yl 46037
363. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CHOH—CH2—NH-(1-Bn-piperidin-4-yl) 583.57
364. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CHOH—CH2—NH-(tetrahydropyran-4-yl) 494.43
365. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CHOH—CH2—NH2 41031
366. CH Me H Me 2,6-diCl-4-OMe~—Ph CH2-CMe2—CH2—NH-(1-Bn-piperidin-4-yl) 595.62
367. CH Me H Me 2,6-diCl-4-OMe—Ph CH2~-CMe2—CH2—NH-(tetrahydropyran-4-yl) 506.48
368. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CMe2~—NH-(1-Bo-piperidin-4-yl) 581.59
369. CH Me H Me 2,6-diCl-4-OMe—Ph CH2—CMe2—NH-(tetrahydropyran-4-yl) 49245
370. CH Me Me Me 2,6-diCl-4-OMe—Ph CH2—NH-(tetrahydropyran-4-yi) 4784
370 CH Me H Me 2,6-diCl-4-OMe—Ph CHEt—CH2—NH-(1-Ac-piperidin-4-yl) 5335
3n. CH Me H Me 2,6-diCl-4-OMe—Ph CHEt—CH2—NH-{tetrahydropyran-4-yl) 4925
373, CH Me H Me 2,6-4iCI-4-OMe—Ph CHiBu—CH2—NH-(tetrahydropyran-4-yl) 52052
374, CH Me H Me 2,6-diCt-4-OMe—Ph CHMe—CHMe—NH(1-COOE:-piperidin-4-yl) 563.5
375. CH Me H Me 2,6-diCl-4-OMe—Ph CHMe—CHMe—NH-(tetrahydropyran-4-yl) 49245
376. CH Me H Me 2,6-diCl-4-OMe—Ph CHMe—CHMe—-NH-(tetrahydropyran-4-yl) 506.48
371. CH Bt H Me 2,6-diCl-4-OMe—Ph CHMe—CHMe—NH-(tetrahydropyran-4-yl) 5065
378 CH Me H Me 2,6-diC1-4-OMe—Ph CMe2—CH2~NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 569.5
379, CH Me H Me 2,6-diCl-4-OMe—Ph CMe2—CH2—NH-(tetrahydropyran-4-yl) 4925
380. CH Me H Me 2,6-diCl-4-OMe—Ph CMe2—CH2—NH—C(Me)2—CH2—OH 480.4
381. CH Me H Me 2,6-diCl-4-OMe—Ph quinuclidin-3-yl 44638
382, CH Me H Me 2,6-diCl-4-OPr—Ph (CH2)2~NH-{tetrahydropyran-4-yl) 49245
383, CH Me H Me 2,6-diCl-4-OSO2CF3—Ph (CH2)2—~NH-(tetrahydropyran-4-y1) $82.43
384, CH Et H Me 2,6-diCl—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-d-yl) 525.5
385. CH iPr H Me 2,6-diCl—Ph (CH2)2~-NH-(1-(pyrimidin iperi 5395
386. CH CF3 H Me 2,6-diCl—Ph (CH2)2—NH-(1 565.43
387. CH Pr H Me 2,6-diCl—Ph (CH22—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 5395
388, CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(1-benzoyl-piperidin-4-yt) 646.88
389, CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(1-Bo-piperidin-d-yl) 52351
390. N Me H Me 2,6-diCl—Ph (CH2)2—NH-(1-Bo-piperidin-4-yl) 5245
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391. CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(1-Bo-pyrrolidin-3-yl) 509.49
39. CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(1-Et-piperidin-3-y1) 461.4
393. CH  Me H Me 2,6-diCl—Ph CH2)2—NH-(1-Et-piperidin-4-yl} 53436
394, CH Me H Me 2,6-diCl—Ph CH2)2—NH-~(1-Me-piperidin-4-yl) 44741
395. CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(4-(1-azetidino)-cHex) 4815
396. cH Me H Me 2,6-diCl—Ph (CH2)2—NH-(4(1-morpholino)-cHex) 503.5
397. cH Me H Me 2,6-diCl—Ph (CH2)2~-NH-(4-(1-piperidin)-cfIex) 5155
398, CH Me H Me 2,6-diCl—Ph H2)2—NH-(4-(1-pyrrolidino)-cHex) 64735
399. CH Me H Me 2,6-4iCl—Ph CH2)2—NH-(4-(NH—(CH2)2—OH)-cHex) 491.47
400. CH Me H Me 2,6-diCl—Ph CH2)2—NH-(4-(NH—CH?2-2-pyridyl)-cHex) 53853
401. CH Me H Me 2,6-diCl—Ph CH2)2—NH-(4-(NH-iBu)-cHex) 50352
402. CH Me H Me 2,6-diCI—Ph CH2)2—NH-(4-(NHEt)-cHex) 460.4
403. CH Me H Me 2,6-diCl—Ph CH2)2—NH-~(4-(NHMe)-cHex) 607.28
404, CH iPr H Me 2,6-diCl—Ph CH2)2—NH-~(4-CF3-cHex) 5285
405. CH Me H Me 2,6-diCl—Ph CH2)2—NH-(4-ethyleneketal-cHex) 490.44
406. CH Me H Me 2,6-diCl—Ph CH2)2—NH-(4-OH-cHex) 4484
407. CH Me H Me 2,6-diCl—Ph CH2)2—NH-(4-0x0-cHex) 44638
408, N Me H Me 2,6-diCl—Ph CH2)2—NH-(4-trans-OH-cHex) 449.4
409 CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(6,7-diOMe-1,2,3,4-tetrahydronaphthalen-2-yl) 5405
410. CH Me H Me 2,6-diCl—Ph (CH2)2-NH-(8-az2-8-methylbicyclo[3.2.1]Joctan-3-yl) 459.43
an. CH Me H Me 2,6-diCl—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 43437
412, cH iPr H Me 2,6-diCl—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 4624
413, CH CF3 H Me 2,6-diCl—Ph (CH2)2—NH-(tetrahydropyran-4-y1) 488.34
414, CH CF3 H Me 2,6-diCl—Ph CH2)2—NH-(trans-1-CF3-cyclohexan-4-yl) 55437
415. CH Me H Me 2,6-diCl—Ph CH2)2—NH-2,2,6,6-tetramethylpiperidin-d-yl 489.5
416. CH Me H Me 2,6-diCl—Ph (CH2)2—NH—CHMe—~CH2-(3-OMe-4-(0—(CH2)2—NMe2)—Ph) 585.6
417. CH Me H Me 2,6<diCl—Ph (CH2)2—NH—CHMe—CH2-(3-OMe-4-OH—Ph) 514.46
418. N Me H Me 2,6-diCl—Ph CHZ2)2—NH-cPent 449.4
419. CH Me H Me 2,6-diCl—Ph CH2)2—NH-piperidin-4-yl 4334
420, CH Me H Me 2,6-diCl—Ph CH2)2—NH-quinolin-2-yl 47740
421. CH Me H Me 2,6-diCl—Ph (CH2)2—NH-quinuclidin-3-yl 459.4
422. CH Me H Me 2,6-diCl—Ph H2—CHEt~—NH-(1-Ac-piperidin-4-yl) 503.48

[44

TV 9¥26900/£00T SN



-continued

¥ N
)\ S
R? N
R‘
Ex X R! R? R? R* A-B-N[RS}RS MW
423, CH  Me H Me 2,6-diCi—Ph CH2—CHE!—NH-(tetrahydropyran-4-yl) 462.43
424 CH  aPr H Me 2,6-diCi—Ph CH2—CHMe—NH-(1{pyrimidin-2-yl)-piperidin-d4-yl) 5535
425, CH & H Me 2,6-diCl--Ph CH2—CHMe—NH-(1-(pyri y1)-piperidin-4-yl) 5395
426, CH  Me H Me 2,6-diCl—Ph CH2—CHMc—NH-(1-Ba-piperidin-4-yl) 537.53
427. CH  Me H Me 2,6-diCl—Ph CH2—CHMc—NH(tctrahydropyran-4-yl) 448.4
428. CH  Me H Me 2,6-diCl—Ph CHEt—CH2—NH-(tetrahydropyran-4-yl) 462.4
429, CH  Me H Me 2,6-diCl—Ph CHEt—CH2—NH-(tetrahydropyran-4-yl) 503.5
430. CH  Me H Me 2,6-diCl—Ph CHMe—CHMe—NH-(1-Ba-piperidin-4-yl) 551.57
431, CH  Me H Me 2,6-diCl—Ph CHMe—CHMe—NH-(tetrahydropyran-4-yl) 462.43
4. CH  Me H Me 2,6-diMe-3,5diBr-4-OCF3—Ph (CH2)2—NH-(tctrabydropyran-4-yl) 6346
433, CH  Me H Me 2,6-diMe-4-Cl—Ph (CH2)2—NH-(1-(pyrimidin-2-yl) piperidin-4-yl) 505.06
434. CH M H Me 2,6-diMe-4-Cl—Ph (CH2)2—NH-(1-Ba-piperidin-4-yl 517.12
435, CH  Mec H Me 2,6-diMe4-Cl—Ph (CH2)2—NH-(1-COOE!-piperidin-4-yl) 499.0
436. CH  Me H Me 2,6-diMe-4-Cl—Ph (CH2)2~—NH-(4-COOH-cHexl) 47001
437, CH  Me H Me (CH2)2—NH-(tetrahydropyran-4-yl) 41853
438, CH  Me H Me (CH2)2~NH-{tetrahydropyran-4-yl) 556.4
439, CH  Me H Me (CH2)2—NH-(1-(5-Et-pyrimidin-2-yl)-piperidin-4-yl) 582.66
440. CH  Me H Me 2,6-diMe-4-OCF3—Ph (CH2)2~NH-(1-{pyrimidin-2-yl)-piperidin-4-yl) 554.61
441, CH  Me H Me 2,6-diMe-4-OCF3—Ph (CH2)2—NH-(1-{pyrimidin-2-y1)-piperidin-4-yl) 536.62
442, CH  Me H Me 2,6-diMe-4-OCF3—Ph (CH2)2—NH-(2F-cPent) 479.53
443, CH  Me H Me 2,6-diMe-4-OCF3—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 47752
444, CH  Me H Me 2,6-diMe-4-OCF3—Ph (CH2)2—NH-{tctrahydropyran-4-y1) 459.53
445, CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-(2-Cl-pyrimidin-5-yl)-piperidin-4-yl) 549.11
446. CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-(2-F-pyridin-6-yl)-piperidin-4-yl) 531.67
447, CH  Me H Me 2,6-diMe-4-OEt—Ph (CEL2)2—NH-(1-(2-OMe-pyridin-5-yi)-piperidin-4-yl) 543.70
448. CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-(3,6-diMe-pyrazin-2-yl)-piperidin-4-y1) 542.72
449, CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-~(1-(4-Me-pyridin-2-yl)-piperidin-4-yl) 527.70
450. CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-~(1-(4-OMe pyrimidin-2-yl)-piperidin-4-yl) 544.69
4st. CH  Me H Me 2,6-diMe4-OFt—Ph (CH2)2—NH-(1-(5-CF3-pyridin-2-yl)-piperidin-4-yl) 581.68
452, CH  Me H Me 2,6-diMc-4-OEt—Ph (CH2)2—NH-(1-(5-F-pyrimidin-2-y1)-piperidin-4-yl) 532.66
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:3 cc:g me g l}::e i’?ﬁﬁiﬁ'ﬁgﬂ ECHZ;Z—NH-(I-(6-C[-pyrids?jn-}yl)-piperidin-d‘y]) 549.11
. e e X - ‘CH2)2—NH-(1-(6-Me- 527.70
455. CH  Me H Me 2,6-diMe-4-OEt—Ph CHZ)Z—NH-EI-{G-OMP 543.70
456. CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-(pyri 51368
457, CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1 514.67
458 CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-( 542.72
459, CH  Me H Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-( ) 514.67
m. gﬂﬂ me g Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(1-(thizzol-2-y])-piperidin-4-yl) 51971
. e Me 2,6-diMe-4-OEt—Ph (CH2)2—NH-(4-cthylencketal-cHex) 493.64
m. g xz g xc i,z::fﬁe::-gﬁt—l’h (CH2)2—NH-(4-ox0-cHex) o 449.59
s CH o Me u Me ,6-diMe-4-OH—Ph (CH2)2—NH(1-(2-F-pyridin-6-yl)-piperidin-d-yl) 503.61
X c 2,6-diMe-4-OMe—Ph ‘CH2)2—NH-(1-(2-OMe-pyridin-6-yl)-piperidin- 529.68
465. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-(4-CF3-pyrimidin-2-yl)-piperidin-4 568.64
466. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-(5-Et-pyrimidin-2-yl)-piperidin-4-yl) 5287
467. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-(5-F-pyrimidin-2-yl)-piperidin-4-yl) 518.63
468. CH  Me H Me 2,6-diMe-4-OMc—Ph (CH2)2—NH-(1-(6-F-2-pyridyl)-piperidin-4-yl) 517.64
469. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidia-4-yl) 500.64
470, CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1- y1)-piperidin-4-yl) 486.61
471 N Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-(pyrimidin-2-y1)-piperidin-4-yl) 501.63
4n. CH  Me H Me 2,6-diMe-4-OMc—Ph (CH2)Y2—NH-(1-(thiazol-2-yl) piperidin-4-yl) 505.68
473, CH  Me H Me 2,6-diMe-4-OMe—Ph CH2)2—NH.-(1-Bn-piperidin-4-yl) 512.7
474, CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-~(1-COOE!-piperidin-4-yl) 493.64
475, CH Me H Me 2,6-diMe-4-OMo—Ph ‘CH2)2—NH-(1-Et-piperidin-3-yl) 450,62
476, CH  Me H Me 2,6-diMe4-OMe—Ph ‘CH2)2—NH-(1-Et-piperidin-4-yl) 450.4
477. CH  Me H Me 2,6-diMc-4-OMe—Ph (CH2)2—NH-(1-formy!-piperidin4-yl) 4513
478. CH  Me H Me 2,6-diMc-4-OMe—Ph (CH2)2—NH-(1-Me-piperidin-4-yl) 4364
479, CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(1-SO2Me-piperidin-4-yl) 500.66
480. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(2-Me-tetrahydrofuran-3-yt) 42355
481. CH  Me H Me 2,6-diMe-4-OMe—Ph CH2)2—NH-(2F-cPent) 4256
482, CH  Me H Me 2,6-diMe-4-OMe—Ph CH2)2—NH-(4-(1-morpholinc)-cHex) 52071

144

1V 9¥26900/€00C SNt

€00z ‘01 "1dy



-continued

Table of Additional Examples

RS
|
S—N,
T
A R?
~ N -~
X)\ N
RJ
X ==,
RY N
'R

Ex X R R? R R A-B-N[R®-R® MW
483. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-(1-piperidinc)-cHex) 518.74
484. CH  Me H Me 2,6-diMe-4-OMe~—Ph (CH2)2—NH-(4-(1-pyrrolidino)-cHex) 49068
485. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-(1-pyrrolidino)-cHex) 504.71
486. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-(NH—CH2-2-pyridyl}-cHex) 541.73
487. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-(NH—CH2-4-pyridyl)-cHex) 541.73
488, CH Me H Me 2,6-diMe-4-OMc—Ph (CH2)2—NH-(4-(NH-iBu)-cHex) 492.70
489, CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-NiBu—NSO2—Me)-cHex) 570.79
490. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-(NMe—NiBu)-cHex0 506.73
491, CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4-ethyleneketal -cHex) 47961
492, CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2-—NH-(4-NHiBu-cHex) 506.73
493, CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2~-NH-(4-NHSO2-Me-cHex) 514.68
494, CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—-NH-(4-oxo-cHex) 435.4
495. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-~(4,4-diMe-cHex) 449.63
496. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(4,4-dioxo-tetrahydrothian-yl) 47162
497. cH Me H Me 2,6+diMe-4-OMe—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 439.63
498. N Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(trans-4-COOet-cHex) 494.63
499. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(trans-4-COOEt-cHex) 493.64
500. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-(trans-4-COOH-cHex) 46559
501. CH Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-cyclohex-3-cayl 41957
502. CH  Me H Me 2,6-diMe-4-OMe—Ph (CH2)2—NH-piperidin-d-yl 4225
503. CH  Me H Me 2,6-diMe-4-OMe—Ph CH2—CHMe—NH-(1(5-Et-pyrimidin-2-yl)-piperidin-4-yI) 542.70
504. CH Me H Me 2,6-diMe-4-OMe—Ph CH2—CHMe—NH~(1{pysimidin-2-yl)-piperidin-4-yl) 514.68
505. CH  Me H Me 2,6-diMe-4-OMe—Ph CH2—CMe2—NH-(1-(5-Bt-pyrimidin-2-yl)-piperidin-d-yl) 556.7
506. CH Me H Me 2,6-diMe-4-tBu—Ph (CH2)2—-NH-(tetrahydropyran-d-yl) 449.64
507. CH Et H Me 2,6-diMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 484.65
508. cH Et H Me 2,6-diMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 484,65
509. CH oPr H Me 2,6-diMc—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 498.7
510. CH Me H Me 2,6-diMe—Ph (CH2)2—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 4706
s11. CH Et H Me 2,6-diMe—Ph (CH2)2—NH-(1-Ac-piperidin-4-yl) 448.62
512, CH Et H Me 2,6-diMe—Ph (CH2)2—NH-(1,2,3,4-tetrahydro-naphthalen-2-yi) 4536
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513, CH E H Me 2,6-diMe—Ph CH2—CHMe—NH-(1-(pyri 2-y)-piperidin-4-yl) 4987
514. CH aPr H Me 2,6-diMe—Ph CH2-~CHMe—NH-(1-(pyrimidin-2-yl)-piperidin-4-yl) 5127
515. CH me H Me 2,6-diMe—Ph CH2—CHMe—NH-(1-{pyrimidin-2-yl)-piperidin-d-yl) 484.7
s16. CH Et H Me 2,6-diMe—Ph CH2—CHMe—NH<(1,2,3,4-tetrahydro-naphthalen-3-yl) 461.7
517, CH Me H Me 2,6-¢iOMe—Ph (CH2)2—NH-(1-Bt-piperidin-4-yl) 452.4
518, CH  Me H Me 2,6-diOMe—Ph (CH2)2—NH-(4-ethyleneketal-cHex) 481.59
519. CH Me H Me 2,6-diOMe—Ph (CH2)2—NH-(4-oxo-cHex) 4313
520. CH Me H Me 2,6-diOMe—Ph (CH2)2—NH-(tetrahydropyran-4-yl) 42552
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[0233] The pharmaceutical utility of compounds of this
invention are¢ indicated by the following assays for human
NPY-1 receptor activity.

[0234] Assay for Human NPY-1 Receptor Binding Activ-
ity

[0235] Compounds are assayed for activity using the fol-
lowing method: Baculovirus-infected Sf9 cells expressing
recombinant human NPY-1 receptors are harvested at 42-48
hours at which time batches of 500 mL of cell suspension are
pelleted by centrifugation. Each pellet is re-suspended in 30
mL of lysis buffer (10 mM HEPES, 250 mM sucrose, 0.5
gg/mL leupeptin, 2 ug/mL Aprotonin, 200 uM PMSF and 2.5
mM EDTA, pH 7.4) and gently homogenized by 50 strokes
using a dounce homogenizer. The homogenate is centrifuged
at 4° C. for 10 minutes at 536x g to pellet the nuclei. The
supernatant is collected into a fresh tube and centrifuged
twice in the same buffer at 48,000x g for 40 minutes. The
final pellet was re-suspended in 10 mL of PBS containing 5

mM EDTA by dounce homogenization and stored in aliquots
at -80° C.

[0236] Purified membranes are washed by PBS and re-
suspended by gentle pipetting in binding buffer (50 mM
Tris(HC1), 5 mM KCl, 120 mM NaCl, 2 mM CaC12, 1 mM
MgCl2, 0.1% bovine serum albumin (BSA), pH 7.4). Mem-
branes (5 ug) are added to siliconized (Sigmacote, Sigma)
polypropylene tubes in addition to 0.050 nM [125]]NPY
(porcine) for competition analysis or 0.010-0.500 nM [125]]
NPY (porcine) for saturation analysis. For evaluation of
guanine nucleotide effects on receptor affinity, GTP is added
at a final concentration of 100 uM. Cold displacers are added
at concentrations ranging from 10-12 M to 10-6 M to yield
a final volume of 0.250 mL. Nonspecific binding is deter-
mined in the presence of 1 4M NPY (human) and accounts
for less than 10% of total binding. Following a 2 hour
incubation at room temperature, the reaction is terminated
by rapid vacuum filtration. Samples are filtered over pre-
soaked GF/C Whatman filters (1.0% polyethyleneimine for
2 hours) and rinsed 2 times with 5 mL cold binding buffer
lacking BSA. Remaining bound radioactivity is measured by
gamma counting. To estimate the Bmax, Kd and Ki, the
results of binding experiments are analyzed using SigmaPlot
software (Jandel). The binding affinity for the compounds of
the invention, cxpressed as a Ki value, ranges from about 0.1
nanomolar to about 10 micromolar. The most active com-
pounds of the invention have a Ki of less than 100 nano-
molar and a binding selectivity of >100-fold relative to other
G-protein coupled receptors, including NPYs and CRF,
receptors.

[0237] hNPY 1-36 Induced GTPy*>S Binding at Human
NPY Y1 Receptors Co-Expressed With Gai2, GB11I and Gy2
in Sf9 Cells.

[0238] Agonist induced GTPy** S binding by G-protein
coupled receptors (GPCR) provides a functional measure of
G-protein activation. This assay has been widely used for
many GPCR’s and offers the possibility to distinguish
agonists from antagonists and to determine potency and
efficacy of agonists for a given GPCR [Thomas et al., 1995;
0’Boyle and Lawler, 1995]. GTPy* S binding activity was
measured using a modification of a previously described
method [Wieland and Jacobs, 1994]. Log-phase Sf9 cells
were co-infected with separate baculoviral stocks encoding
the hNPY Y1 receptor and the G-protein subunits ai2, B1,

and y2 followed by culturing in Hink’s TNM-FH insect
medium supplemented Grace’s with 4.1 mM L-Gln, 3.3 g/L.
LAH, 3.3 g/L ultrafiltered yeastolate and 10% heat-inacti-
vated fetal bovine serum at 27° C. 72 hours post infection,
a sample of cell suspension was analyzed for viability by
trypan bluc dyc cxclusion, and the remaining Sf9 cclls were
harvested via centrifugation (3000 rpm/10 min/4° C.). Each
pellet was re-suspended in homogenization buffer (10 mM
HEPES, 250 mM sucrose, 0.5 ug/ml leupeptin, 2 ug/ml
Aprotonin, 200 uM PMSF and 2.5 mM EDTA, pH 7.4) and
homogenized using a Polytron (setting 5 for 30 seconds).
The homogenate was centrifuged at 4° C. for 10 minutes at
536x g to pellet the nuclei. The supernatant was collected
into a fresh tube and centrifuged twice in the same buffer at
48,000x g for 40 minutes. The final pellet for each mem-
brane preparation was re-suspended in DPBS containing 5
mM EDTA and stored in aliquots at ~80° C. On the day of
the assay, thawed membrane homogenates were re-sus-
pended in assay buffer (SO mM Tris pH 7.0, 120 mM NaCl,
2 mM MgCl,, 2 mM EGTA, 0.1% BSA, 0.1 mM bacitracin,
100 KIU/mL Aprotinin, 5 4uM GDP) and added to reaction
tubes at a concentration of 30 ug/reaction tube. After adding
test compounds at concentrations ranging from 107'M to
1075M, reactions were initiated by the addition of both 100
pM GTPy>SS and hNPY1-36 ranging in concentration from
0.001 nM to 1.0 M (final volume of 0.250 ml). Following
a 30 minute incubation at RT®, the reaction was terminated
by vacuum filtration over GF/C filters (Pre-soaked in wash
buffer, 0.1% BSA) with ice-cold wash buffer (50 mM Tris
pH 35 7.0, 120 mM NaCl). Bound GTPy**S was determined
by liquid scintillation spectrometry. Non-specific binding
was defined by 10 FM GTPy®>S and represented less than 5
percent of total binding. To estimate the EC, ICy, and K,
the results of GTPy**S binding experiments were analyzed
using SigmaPlot software (Jandel). The binding affinity for
the compounds of the invention, expressed as a Ki value,
ranges from about 0.1 nanomolar to about 10 micromolar.
The most active compounds of the invention have a Ki of
less than 100 nanomolar.

[0239] Food Deprivation Model
[0240] Subjects.

[0241] Experimentally naive and experienced male Spra-
gue-Dawley rats (Sasco, St. Louis, Mo.) weighing 210-300g
at the beginning of the experiment were used. Animals were
id triple-housed in stainless steel hanging cages in a tem-
peraturc (22 C+2 ) and humidity (40-70% RH) controlled
animal facility with a 12:12 hour light-dark cycle. Food
(Standard Rat Chow, PMI Feeds Inc., #5012) and water were
available ad libitum.

[0242] Apparatus.

[0243] Consumption data was collected while the animals
were housed in Nalgene Metabolic cages (Model #650-
0100). Each cage was comprised of subassemblies made of
clear polymethlypentene (PMP), polycarbonate (PC), or
stainless steel (SS). All parts disassemble for quick and
accurate data collection and for cleaning. The entire cylin-
der- shaped plastic and SS cage rests on a SS stand and
houses one animal.

[0244] The animal is contained in the round Upper Cham-
ber (PC) assembly (12 cm high and 20 ¢m in diameter) and
rests on a SS floor. Two subassemblies are attached to the
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Upper Chamber. The first assembly consists of a SS feeding
chamber (10 cm long, 5 cm high and 5 cm wide) with a PC
feeding drawer attached to the bottom. The feeding drawer
has two compartments: a food storage compartment with the
capacity for approximately 50 g of pulverized rat chow, and
a food spillage compartment. The animal is allowed access
to the pulverized chow by an opening in the SS floor of the
feeding chamber. The floor of the feeding chamber does not
allow access to the food dropped into the spillage compart-
ment.

[0245] The second assembly includes a water bottle sup-
port, a PC water bottle (100 ml capacity) and a graduated
water spillage collection tube. The water bottle support
funnels any spilled water into the water spillage collection
tube.

[0246] The lower chamber consists of a PMP separating
cone, PMP collection funnel, PMP fluid (urine) collection
tube, and a PMP solid (feces) collection tube. The separating
cone is attached to the top of the collection funnel, which in
turn is attached to the bottom of the Upper Chamber. The
urine runs off the separating cone onto the walls of the
collection funnel and into the urine collection tube. The
separating conc also scparates the feces and funncls it into
the feces collection tube.

[0247] Tood consumption, water consumption, and body
weight were measured with an Ohaus Portable Advanced
scale (0.1 g accuracy).

[0248] Procedure.

[0249] Prior to the day of testing, animals were habituated
to the testing apparatus by placing each animal in a Meta-
bolic cage for 1 hour. On the day of the experiment, animals
that were food deprived the previous night were weighed
and assigned to treatment groups. Assignments were made
using a2 quasi-random method utilizing the body weights to
assure that the treatment groups had similar average body
weight. Animals were then administered either vehicle
(0.5% methyl cellulose, MC) or drug. At that time, the
feeding drawer filled with pulverized chow, the filled water
bottle, and the empty urine and feces collection tubes were
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weighed. Two hours after drug treatment, each animal was
weighed and placed in a Metabolic Cage. Following a one
hour test session, animals were removed and body weight
obtained. The food and water containers were then weighed
and the data recorded.

[0250] Drugs.

[0251] Drug (suspended in 0.5% MC) or 0.5% MC was
administered orally (PO) using a gavage tube connected to
a 3 or 5ml syringe at a volume of 10 ml/kg. Drug was made
into a homogenous suspension by stirring and ultrasonicat-
ing for at least 1 hour prior to dosing.

[0252] Statistical Analyses.

[0253] The means and standard errors of the mean (SEM)
for food consumption, water consumption, and body weight
change are presented. One-way analysis of variance using
Systat (5.2.1) was used to test for group differences. A
significant cficct is defined as having a p value of <0.05.

[0254] The following parameters are defined: Body
weight change is the difference between the body weight of
the animal immediately prior to placement in the metabolic
cage and its body weight at the end of the one hour test
session. Food consumption is the difference in the weight of
the food drawer prior to testing and the weight following the
1 hour test session. Water consumption is the difference in
the weight of the water bottle prior to testing and the weight
following the 1 hour test session. The most potent com-
pounds of the invention significantly reduce food intake and
body weight gain.

[0255] The invention and the manner and process of
making and using it, are now described 15-in such full, clear,
concise and exact terms as to enable any person skilled in the
art to which it pertains, to make and use the same. It is to be
understood that the foregoing describes preferred embodi-
ments of the present invention and that modifications may be
made therein without departing from the spirit or scope of
the present invention as set forth in the claims. To particu-
larly point out and distinctly claim the subject matter
regarded as invention, the following claims conclude this
specification.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 1

<210> SEQ ID NO 1

<211> LENGTH: 1605

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ccttctttaa tgaagcagga gcgaaaaaga caaattccaa agaggattgt tcagttcaag 60

ggaatgaaga attcagaata attttggtaa atggattcca atatggggaa taagaataag 120

ctgaacagtt gacctgcttt gaagaaacat actgtccatt tgtctaasaat aatctataac 180

aaccaaacca atcaaaatga attcaacatt attttcccag gttgaaaatc attcagtcca 240

Ctctaatttc tcagagaaga atgcccagct tctggeotttt gaaaatgatg attgtcatct 300

geccttggee atgatattta ccttagotet tgcttatgga getgtgatca ttettggtgt 360
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-continued
ctctggaaac ctggccttga tcataatcat cttgaaacaa aaggagatga gaaatgttac 420
caacatcctg attgtgaacc tttecettctc agacttgett gttgecatca tgtgtctcece 480
ctttacattt gtctacacat taatggacca ctgggtcttt ggtgaggcga tgtgtaagtt 540
gaatcctttt gtgcaatgtg tttcaatcac tgtgtccatt ttctectetgg tteotcattge 600
tgtggaacga catcagctga taatcaacec tcgagggtgg agaccaaata atagacatgce 660
ttatgtaggt attgctgtga tttgggtcct tgctgtgget totteotttge ctttcctgat 720
ctaccaagta atgactgatg agccgttcca aaatgtaaca cttgatgcgt acaaagacaa 780
atacgtgtgc tttgatcaat ttccatcgga ctctcatagg ttgtcttata ccactctect 840
cttggtgctg cagtattttg gtccactttg ttttatattt atttgctact tcaagatata 900
tatacgccta aaaaggagaa acaacatgat ggacaagatg agagacaata agtacaggtc 960
cagtgaaacc aaaagaatca atatcatgct gctctccatt gtggtagcat ttgcagtctg 1020
ctggctccet cttaccatct ttaacactgt gtttgattgg aatcatcaga tcattgctac 1080
ctgcaaccac aatctgttat tcctgctctg ccacctcaca gcaatgatat ccacttgtgt 1140
caaccccata ttttatgggt tcctgaacaa aaacttccag agagacttgc agttcttett 1200
caacttttgt gatttccggt ctcgggatga tgattatgaa acaatagcca tgtccacgat 1260
gcacacagat gtttccaaaa cttctttgaa gcaagcaagc ccagtcgcat ttaaaaaaat 1320
caacaacaat gatgataatg aaaaaatctg aaactactta tagcctatgg tececcggatga 1380
catctgttta aaaacaagca caacctgcaa catactttga ttacctgttc tceccaaggaa 1440
tggggttgaa atcatttgaa aatgactaag attttcttgt cttgcttttt actgettttg 1500
ttgtagttgt cataattaca tttggaacaa aaggtgtggg ctttggggtc ttctggaaat 1560
agttttgacc agacatcttt gaagtgcttt ttgtgaattt accag 1605

What is claimed is:
1. A compound of the formula

P?is H,

RS
|
RS—N
i
A R?
\\N,/
)\
N
X N
)\ =
R! N
R4

or a pharmaccutically acceptable salt, hydrate, or prodrug
thereof, wherein:

Xis N or CR'%;

R' is selected from H, C,-Cy alkyl, C,-C,, cycloalkyl,
(C,-Cy; cycloalkyl) C,-Cq alkyl, C,-Cg alkenyl, C,-Cg
alkynyl, cyano, halo, C,-Cs haloalkyl, OR’, C,-C;
alkyl-OR”; C,-C; cyanoalkyl, NR®R®, C,-C aikyl-
NRBRQ;

C,-Cs alkyl which optionally forms a C,-C4 aminocar-
bocycle or a C,-C4 aminoheterocycle with A or B,
cach of which is optionally substituted with R?,

C;5-C,p cycloalkyl, or
(C5-C;q cycloalkyl) C,-Cy alkyl; or

R? and R jointly with the 2 nitrogen atoms to which they
are bound, form a C,-Cs aminoheterocycle optionally
substituted with R7, or

R? and A jointly form a C,-C4 aminocarbocycle or a
C .-C, aminoe heterocycle optionally substituted at with
R’7.

A represents an alkyl chain of 1,2, or 3 carbon atoms
which is optionally mono- or di-substituted at each
carbon with substituents independently selected from
C-Cs alkyl, C;-C,, cycloalkyl, (C5-Cy cycloalkyl)
C -C, alkyl, C,-C, alkenyl, C,-C, alkynyl, cyano, halo,
C,-Cs haloalkyl, OR’, C,-Cs alkyl-OR7; C,-C,
cyanoalkyl, NR®°R®, and C,-C, alkyl-NR®R®, or

A and B jointly form a C,;-Cg carbocycle, optionally
substituted at each atom with R7;

e

¢

¥
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B represents an alkyl chain of 1,2 or 3 carbons atoms,
which is optionally mono- or di-substituted at each
carbon with substituents independently selected from
C-Cs alkyl, C;-C,, cycloalkyl, (C,-C,, cycloalkyl)
C -Cg alkyl, C,-C; alkenyl, C2 -C, alkynyl, cyano, halo,
C C haloalkyl OR’, C,-C,; alkyl-OR’; C,-C,
cyanoalkyl, NR®R®, and C,- C6 alkyl NR®R®, or

B and R? jointly form a C,-C4 aminocarbocycle, which is
optionally substituted at each atom with R7, or

B and R jointly form a C,-C4 aminocarbocycle, which is
optionally substituted at each atom with R7;

* is selected from H, C,-Cg alkyl, C4-C,, cycloalkyl,

(C -C,o cycloalkyl) C,- C6 alkyl, C,-Cs alkenyl, C,-Cg
alkynyl, cyano, halo, C;-Cg4 haloalkyl OR’, C,-C,
alkyl-OR’, C,-C4 cyanoalkyl, NR®R®, C,-C alkyl-
NR®R®;

R* is selected from aryl or heteroaryl, each of which is
substituted with 1 to 5 substituents independently
selected from C,-C; alkyl, C;-C,, cycloalkyl, C,-C,,
cycloalkenyl, (C;-C,, cycloalkyl) C;-C; alkyl, C,-Cq4
alkenyl, C,-C¢ alkynyl, halogen, C,-C, haloalkyl, tri-
fluromethylsulfonyl, OR’, C,-C, alkyl-OR?, NR®R®,
C-Cs alkyl-NR°R®, CONR®R®°, C,-C; alkyl-
CONRSR9 COOR’, C,-C; alkyl- COOR7 CN C,-Cs
alkyl-CN, SOzNRBRg SOZR7 aryl, heteroaryl, hetero-
cycloalkyl, 3-, 4-, or 5-(2-oxo-1,3-oxazolidinyl),
wherein at least one of the positions ortho or para to the
point of attachment of the aryl or heteroaryl ring to the
pyrazole is substituted;

RS is selected from:

C,-Cs alkyl, (C5-C,4 cycloalkyl) C,-C, alkyl, C,-C,
alkenyl, C,-C alkynyl, each of which is substituted
with 1 to 5 groups independently selected at each
occurrence from halo, C,-C, haloalkyl, oxo, OR’,
cyano, NR®R®, CONRSR9 COOR’, SOzNRf’R9
SO,R’, NR”COR12 NR”SOZR7

Aryl(C,-Coalkyl, heteroaryl(C,-Cq)alkyl, aryl(Cs-
Cg)cycloalkyl, or heteroaryl(Cs-Cg)cycloalkyl, each
of which is optionally substituted with 1 to 5 sub-
stituents independently selected at each occurrence
from C,-C¢ alkyl, C;-C,, cycloalkyl, C,-C,,
cycloalkenyl, (C;-C,, cycloalkyl) C,-C, alkyl, C -C,
alkenyl, halogen, C,-C, haloalkyl, tnﬂuromethyfsul-
fonyl, OR’, NR8R9 C,-C; alkyl-OR”, C,-C; alkyl-
NR®R®, CONRKR9 COOR7 CN SO2NR’3R9
SO,R’, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5- (2-ox0 1,3-oxazolidinyl), wherein any 2 adjacent
substituents may be take together to form a C,-C,,
cycloalky! ring, a C;-C,, cycloalkenyl ring or a
heterocycloalkyl ring;

C;-Cy cycloalkyl or C,-C, heterocycloalkyl contain-
ing one, two, or three O, S, or N atoms, each of
which is optionally substituted with 1 to 6 substitu-
ents independently selected from C,-C; alkyl, C,-Cy
cycloalkyl, C5-C,, cycloalkenyl, (C C10 cycloalkyl)
C,-C; alkyl, C,-C, alkenyl, oxo, halogen C,-Cq
haloalkyl OR’, NR8R9 (with the proviso that when
two OR’ or NRPR® substituents are geminally
located on the same carbon R” is not H and the
geminally located OR” or NR®R® substitutuents can
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be taken together to form a C,-C, ketal, oxazoline,
oxazolidine, imidazoline, or imidazolidine hetero-
cycle), C,-Cs alkyl-OR?, C;-Cq alkyl-NR®R®,
CONRBR9 COOR7 CN, oxo, hydr0x1m1no, C,-Cq
alkoximino, SO, NR°R®, SO,R?, heterocycloalkyl
aryl, hetcroaryl, whcrc aryl or hctcroaryl is option-
ally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from C,-C; alkyl,
C;-C,, cycloalkyl, C;-C,, cycloalkenyl, (C,-C,,
cycloalkyl) C;-C; alkyl, C,-C, alkenyl, halogen,
C-Cs haloalkyl, trifluromethylsulfonyl, OR’,

8R®%, C,-C, alkyl-OR?, C,-C, alkyl-NR®R®,
CONR®R®, COOR’, CN, SO,NR®R®, SO,R’, aryl,
heteroaryl, heterocycloalkyl, 3-, 4-, or 5-(2-0x0-1,3-
oxazolidinyl), with the proviso that 2 adjacent sub-
stituents can optionally form together a C,;-C,,
cycloalkyl ring, a C;-C,y cycloalkenyl ring or a
heterocycloalkyl ring;

aryl or heteroaryl, optionally substituted with 1 to 5
substituents independently selected at each occur-
rence from halogen, C,-Cg alkyl, C5-C,, cycloalkyl,
C,-C,, cycloalkenyl, (C,;-C,, cycloalkyl) C,-C,
alkyl, C,-C; alkenyl, halogen, C,-C, haloalkyl, tri-
fluromethylsulfonyl, OR?, NRBR9 C,-C, alkyl-OR’,
C,-Cs alkyl-NRR®, CONRBRQ COOR’ CN,
SO,NRKR®, SO,R’, aryl, heteroaryl, heterocy-
cloalkyl, 3-, 4-, or 5-(2-ox0-1,3-oxazolidinyl),
wherein any 2 adjacent substituents may be taken
together to form a C;-C,, cycloalkyl ring, a C;-C,,
cycloalkenyl ring or a heterocycloalkyl ring; or

3- or 4-piperidinyl, 3-pyrrolidinyl, 3- or 4- tetrahydro-
pyranyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydropy-
ranyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydrothiopy-
ranyl, 3- or 4-(1,1-dioxo) tetrahydrothiopyranyl,
1-azabicyclo[4.4.0]decyl, 8-azabicyclo[3.2.1]octa-
nyl, norbornyl, quinuclidinyl, indolin-2-one-3-yl,
2-(methoximino)-perhydroazepin-6-yl, each option-
ally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from R7, C,-Cg
alkyl-OR’, C,-C; alkyl-NR°R®, CONR”R9 CN
COOR’ SO NR®R®, and SO,R’;

R® is selected from H, C,-Cq alkyl, C,-C,, cycloalkyl,
(C5-Cy cycloalkyl) C,-Cy alkyl, C,-C, alkenyl,
aryl(C,-Cg)alkyl, heteroaryl(C,-Cy)alkyl each of
which is optionally substituted with 1 to 5 substitu-
ents independently from halogen, C,-C4 haloalkyl,
OR*?, NR®R®, C,-C4 alkyl-OR'?, C,-C, alkyl-
NRER®, CONR®R®, COOR’, CN, SO,NR®R®, and
SO,R’;

R’ is independently sclected at each occurrence from
H, C,-C; alkyl, C;-C,, cycloalkyl, C;-C,, cycloalk-
enyl, (C;-C,, cycloalkyl) C,-C; alkyl, C,-C,
haloalkyl, or heterocycloalkyl, C,-Cg alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,-C; alkanoyl,
aroyl, heteroaroyl, aryl, heteroaryl, C,-C; arylalkyl
or C,-C, heteroarylalkyl each optionally substituted
with 1 to 5 substituents independently selected from
halogen, C,-C, haloalkyl, OR!3, NR®R®, C,-C,
alkyl-OR"?, C1 Cs alkyl- NRSRQ CONRéR9
COOR?Y?, CN, SO,NR®R®, and SOzR”, with the
proviso that when R7 is SO,R*?, R*® cannot be H

R® and R® are independently selected at each occur-
rence from H, C,-Cg alkyl, C5-C,, cycloalkyl, C,-Cg

G
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alkenyl, C;-C,,, cycloalkenyl, C,-Cg alkynyl, hetero-
cycloalkyl, C,-C4 alkanoyl, aroyl, heteroaroyl, aryl,
heteroaryl, C,-Cg arylalkyl or C,-C, heteroarylalkyl,
or R® and R taken together, can form a C,-Cg
ammocarbocycle or a C,-C; aminoheterocycle each
of which is optionally substituted with C,-C alkyl,
C;5-Cyp cycloalkyl, C;-C,,, cycloalkenyl, (C5-C,q
cycloalkyl) C,-C; alkyl, C,-C; haloalkyl, or hetero-
cycloalkyl, C,-C,; alkylsulfonyl, arylsulfonyl, het-
eroarylsulfonyl, C,-Cg alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-Cg arylalkyl or C,-C, heteroary-
lalkyl;

R* is selected from H, C,-C, alkyl, C,-C, , cycloalkyl,
(C5-Cyp cycloalkyl) C,-Cg alkyl;

R*? is selected from H, aryl heteroaryl, C,-C, alkyl,
C,-C,, cycloalkyl, (C5-C,, cycloalkyl) C,-C; alkyl,
optionally substituted with OR”, NR®R®, C;-C4 ami-
nocarbocycle, or C,-Cs aminoheterocycle;

R*? is independently selected at each occurrence from
H, C,-C; alkyl, C5-C,;, cycloalkyl, (C;5-C,q
cycloalkyl) C,-Cg akkyl, C,-Cg alkenyl, C,-Cy alky-
nyl, C,-C, haloalkyl, with the proviso that when R’
is SO,R*?, R'? cannot be H; and

R* is H, C,-C; alkyl, C;-C;, cycloalkyl, (C5-Cyo
cycloalkyl) C,-C, alkyl, C,-C, alkenyl, C,-C, alky-
nyl, halo, or CN.

2. A compound according to claim 1, wherein

R’ is phenyl, naphthyl, 2-,3-, or 4-pyridyl, 2-, 4- or
5-pyrimidinyl, triazinyl, 1-, 2- or 4-imidazolyl, 2-, 4-,
or 5-oxazolyl, isoxazolyl, indolyl, pyrazolyl, quinolyl,
isoquinolyl, 2-, 4-, or 5-thiazolyl, benzothiadiazolyl, 1-,
3- or 4-pyrazolyl, 1-, 3- or 4-triazolyl, 2-triazinyl,
2-pyrazinyl, 2-, or 3-furanyl, 2-, or 3-thienyl, 2-, or
3-benzothienyl, or 1-, 2- or 5-tetrazolyl each of which
is optionally substituted with 1 to 5 substituents inde-
pendently selected from C,-C4 alkyl, C;-C,,
cycloalkyl, C;-C,, cycloalkenyl, (C;-C,, cycloalkyl)
C -C, alkyl, C1 -C, alkenyl, halogen, C,-C,4 haloalkyl,
tnﬂuromethylsulfonyl OR’,NR®R®, C,-C, alkyl-OR’,
C,-Cs; alkyl-NR®R®, CONR®R®, COOR’, CN,
SOzNRng, SO,R’, aryl, heteroaryl, heterocycloalkyl,
3-, 4-, or oxo-1,3-oxazolidinyl), wherein 2 adjacent
substituents may be taken together to form a cycloalkyl
ring, a C,-C,, cycloalkeny! ring or a heterocycloalkyl
ring.

3. A compound according to claim 1, wherein

Xis NR'is H, C;-C alkyl, C5-C, cycloalkyl, or (C5-C,,
cycloalkyl) C,-C, alkyl; and

R® is H, C,-Cs alkyl, C;-C,, cycloalkyl, or (C5-Cy
cycloalkyl) C,-Cg alkyl.
4. A compound according to claim 1, wherein

Xis N;
R'is C,-C, alkyl;
R? is H or C,-C, alkyl

R® is C,-C, alkyl, trifluoromethyl, or C,-Cgalkyl-O
C,;-Cgalkyl; and

R® is H, C,-Cs alkyl, C;-C,, cycloalkyl, or (C5-C,,
cycloalkyl) C,-C alkyl.
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5. A compound according to claim 1, wherein;
Xis N;

R!is C,-C, alkyl;

R?is H or C,-C, alkyl;

R® is C,-C; akyl, trifluoromethyl, or C,-Csalkyl-O
C,-Cqalkyl;

R* is phenyl, mono, di, or trisubstituted with C,-Cg alkyl,
C;5-Cyo cycloalkyl, C;-C,, cycloalkenyl, (C;-C,q
cycloalkyl) C,-C, alkyl, C,-Cg alkenyl halogen, C,;-Cg4
haloalkyl, trifluromethylsulfonyl, OR?, C,-C, alkyl-
OR’, NR®R®, C,-C, alkyl NR®R?®, CONR8R9 C,-Cq
alkyl- CONR”RQ COOR C,-Cs alkyl- COOR7 CN,
C-C, alkyl-CN, SOZNRng, SOzR7, aryl, heteroaryl,
heterocycloalkyl, 3-, 4-, or 5-(2-0x0-1,3-0xazolidinyl),
wherein at least one of the positions ortho or para to the
point of attachment of the aryl or heteroaryl ring to the
pyrazole is substituted,

R® is H, C,-C, alkyl, C,-C,, cycloalkyl or (C -Cyio
cycloalkyl) C 1-Cs alkyl and R7, R®, and R are as
defined in claim 1.

6. A compound according to claim 1, wherein:

X is N;
R'is C,-Cq alkyl;
R? is H or C,-Cy alkyl;

R® is C,-Cs alkyl, trifluoromethyl, or C,-Cgalkyl-O
C,-Cealkyl;

R* is phenyl, mono, di, or trisubstituted with C,-C, alkyl,
C;-Cyy cycloalkyl, C;-C,, cycloalkenyl, (C,;-C,,
cycloalkyl) C,-C, alkyl, C,-C, alkenyl, halogen, C,-C,
haloalkyl, tnﬂuromethylsulfonyl OR’, C,-C4 alkyl-
OR’, NR®R®, C,-C, alkyl NR®R®, CONRBR9 C,-Cs
alkyl- CONRBRQ COOR’, C,-Cg4 alkyl- COOR7 CN
C -C; alkyl-CN, SO NR"R9 SO,R’, aryl, heteroaryl,
heterocycloalkyl 3, 4- or 5-(2-0x0-1,3-oxazolidinyl),
wherein at least one of the positions ortho or para to the
point of attachment of the ary! or heteroaryl ring to the
pyrazole is substituted,

R is

C;-Cg alkyl, C;-Cyycycloalkyl, (C5-C,q cycloalkyl)
C -C alkyl, C,-C; alkenyl, C,-Cy alkynyl, each of
which is substifuted with 1 to 5 groups independently
selected at cach occurrence from halo, C,-C,
haloalkyl, OR’, cyano, NR®R®, CONR®R®, COOR’,
SO,NR®R®, SO,R7, NR**COR?*?, NRSO,R’; or

3- or 4-piperidinyl, 3-pyrrolidinyl, 3- or 4-tetrahydro-
pyranyl, 3-tetrahydrofiranyl, 3- or 4-tetrahydropyra-
nyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydrothiopyra-
nyl, 3- or 4-(1,1-dioxo) tetrahydrothiopyranyl,
1-azabicyclo[4.4.0]decyl, 8-azabicyclo[3.2.1]octa-
nyl, norbomyl, quinuclidinyl, indolin-2-one-3-yl,
2-(methoximino)-perhydroazepin-6-yl, each option-
ally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from R’, C,-Cg4
alkyl- OR7 C,-C, alkyl-NR®R®, CONR8R° CN,
COOR’ SOzNRBR" and SO,R7;

R® is H, C,-Cy alkyl, C;-C,o cycloalkyl, or (C5-Cyq
cycloalkyl) C,-Cq alkyl; and

R7, R%, R% R, and R*? are as defined in claim 1.
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7. A compound according to claim 1, wherein;
X is CH,

R' is H, C,-C; alkyl, C5-C,, cycloalkyl, or (C5-C,,
cycloalkyl) C,-C, alkyl; and

R® is H, C,-Cg4 alkyl, C;-C,, cycloalkyl, or (C5-Cyq
cycloalkyl) C,-C¢ alkyl.
8. A compound according to claim 1, wherein:

X is CH;
R is C,-C; alkyl;
R? is H or CI-Cy alkyl;

R® is C,-C, alkyl, trifluoromethyl, or C,-Cgalkyl-O
C,-Cgalkyl; and

R® is H, C,-Cy alkyl, C;-C,, cycloalkyl, or (C;-C,q
cycloalkyl) C,-C, alkyl.
9. A compound according to claim 1, wherein;

X is CH;
R! is C,-C, alkyl;
R?is H or C,-Cg alkyl;

R® is C,-C, alkyl, trifluoromethyl, or C,-Cgalkyl-O
C,-Cgalkyl;

R* is phenyl, mono, di, or trisubstituted with C,-C; alkyl,
Cs-Cyp cycloalkyl, C,-C,, cycloalkenyl, (C,-C,,
cycloalkyl) C,-Cg alkyl, C,-Cg alkenyl, halogen, C,-C,
haloalkyl, trifluromethylsulfonyl, OR’, C,-C, alkyl-
OR’, NR®R®, C,-C; alkyl-NR®R®, CONRR®, C;-Cs
alkyl-CONRR®, COOR’, C,-C, alkyl-COOR’, CN,
C,-Cs alkyl-CN, SO,NRR®, SO,R’, aryl, heteroaryl,
heterocycloalkyl, 3-, 4-, or 5-(2-0x0-1,3-0xazolidinyl),
wherein at least one of the positions ortho or para to the
point of attachment of the aryl or heteroaryl ring to the
pyrazole is substituted,

R® is H, C,-Cq alkyl, C;-C,, cycloalkyl, or (C,-C,,
cycloalkyl) C,-Cy alkyl; and

R7, R®, and R® are as defined in claim 1.
10. A compound according to claim 1, wherein:

X is CH;
R! is C,-Cq alkyl,
R?is H or C,-C; alkyl;

R® is C,-C, alkyl, trifluoromethyl, or C,-Cgalkyl-O
C,-Cealkyl;

R* is phenyl, mono, di, or trisubstituted with C,-C;; alkyl,
C5-Cyo cycloalkyl, C;-C,, cycloalkenyl, (C5-C,q
cycloalkyl) C,-C; alkyl, C,-C, alkenyl, halogen, C,-C,
haloalkyl, trifluromethylsulfonyl, OR’, C,-C;4 alkyl-
OR’, NR®R®, C,-C, alkyl-NR®R®, CONR®R®, C,-Cs
alkyl-CONR®R®, COOR’, C,-C4 alkyl-COOR’, CN,
C,-Cs alkyl-CN, SO,NRR?, SO,R’, aryl, heteroaryl,
heterocycloalkyl, 3-, 4-, or 5-(2-0x0-1,3-0xazolidinyl),
wherein at least one of the positions ortho or para to the
point of attachment of the aryl or heteroaryl ring to the
pyrazole is substituted,
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R%is
C;-Cs alkyl, C;-Cqeycloalkyl, (C5-Cyq cycloalkyl)
C -C; alkyl, C,-Cy alkenyl, C,-C, alkynyl, each of
which is substifuted with 1 to 5 groups independently
selected at each occurrence from halo, C,-C,
haloalkyl, OR’, cyano, NR®*R®, CONR®R®, COOR”,
SO,NR®R®, SO,R7, NRMCOR*2, NR*SO,R”; or

3- or 4-piperidinyl, 3-pyrrolidinyl, 3- or 4-tetrahydro-
pyranyl, 3-tetrahydrofuranyl, 3- or 4- tetrahydropy-
ranyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydrothiopy-
ranyl, 3- or 4-(1,1 -dioxo) tetrahydrothiopyranyl,
1-azabicyclo[4.4.0]decyl, 8-H azabicyclo[3.2.1]oc-
tanyl, norbomyl, quinuclidinyl, indolin-2-one-3-yl,
2-(methoximino)-perhydroazepin-6-yl, each option-
ally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from R7, C,-C,
alkyl-QR7, C,-C; alkyl-NR®R®, CONR®R®, CN,
COOR’ SO,NR®R?, and SO,R7;

R® is H, C,-C, alkyl, C;-C,, cycloalkyl, or (C,-C,,
cycloalkyl) C,-C, alkyl; and

R7, R®, R®, R, and R*? are as defined in claim 1.

11. A method for treating cating disorders and cardiovas-
cular disorders comprising administering to a patient suf-
fering from an eating disorder or cardiovascular disorder a
compound according to claim 1.

12. A pharmaceutical composition comprising a com-
pound according to claim 1 and a pharmaceutically accept-
able carrier.

13. A packaged pharmaceutical composition comprising
the pharmaceutical composition of claim 12 in a container
and comprising instructions for using the composition to
treat a patient suffering from an eating disorder or hyper-
tension.

14. A method for localizing NPY receptors in tissue
section samples comprising:

contacting with a sample of tissue a detectably-labeled
compound of claim 1 under conditions that permit
binding of the compound to the sample of tissue;
washing the tissue sample to remove unbound com-
pound; and detecting the bound compound.

15. The method of claim 14, wherein the compound is
radiolabeled.

16. A method of inhibiting the binding of NPY to the
NPY1 receptor, which method comprises contacting, in the
presence of NPY, a solution comprising a compound of
claim 1 with cells expressing the NPY1 receptor, wherein
the compound is present in the solution at a concentration
sufficient to reduce levels of NPY binding to cells expressing
the NPY1 receptor in vitro.

17. A method for altering the signal-transducing activity
of a cell surface NPY1 receptor, said method comprising
contacting cells expressing such a receptor with a solution
comprising a compound according to claim 1, wherein the
compound is present in the solution at a concentration
sufficient to reduce levels of NPY binding to cells expressing
the NPY1 receptor in vitro.

18. A compound according to any one of claim I wherein
in an assay of NPY binding the compound exhibits an K, of
1 micromolar or less.

19. A compound according to any one of claim 1 wherein
in an assay of NPY binding the compound exhibits an K of
100 nanomolar or less.

29\
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20. A compound according to any one of claim 1 wherein
in an assay of NPY binding the compound exhibits an K, of
100 nanomolar 10 nanomolar or less.

21. A method for treating obesity or bulimia nervosa
which comprises administering an effective amount of a
compound according to claim 1 to a patient in need thereof.

22. A method for treating hypertension which comprises
administering an effective amount of a compound according
to claim 1 to a patient in need thereof.

23. A compound in accordance with formula |

RS

6
R NG

T
A R?
\N/

/k N
)X\ L \ d
x =
R! N
R4

wherein:
X is N or CR4,

R' is selected from H, C,-Cg alkyl, C,-C, ycloalkyl,
(C,-Cy, cycloalkyl) CI-C, alkyl, C,-Cy alkenyl, C,-Cs
alkynyl, cyano, halo, C,-C4 haloalkyl, OR’, C,-Cq
alkyl-OR”; C,-C4 cyanoalkyl, NR®R®, C,-C, aikyl-
NRng;

R%*is H,

C,-Cs alkyl which optionally forms a C,-C, aminocar-
bocycle or a C,-C, aminoheterocycle with A or B, each
optionally substituted at each occurrence with R’,

C5-Cy cycloalkyl, or
(C4-Cyq cycloalkyl) C,-C alkyl;

or R? and R® jointly form with the 2 nitrogen atoms to
which they are bound form a C,-C, aminoheterocycle
optionally substituted at each occurrence with R”;

Ais (CH,),,, where m is 1,2 or 3 and is optionally mono-
or di-substituted on each occurrence with C,-C, alkyl,
G5-Cyo cycloalkyl, (C5-C,, cycloalkyl) C,-C, alkyl,
C-Cs alkenyl, C,-C, alkynyl, cyano, halo, C,-Cq
haloalkyl, OR’, C;-C; alkyl-OR”; C, -C4 cyanoalkyl,
NR®R®, C,-C; alkyl-NR®R®or A and B jointly form a
C;-C; carbocycle, optionally substituted at each occur-
rence with R”,

or, A and R? jointly form a C,-C, aminocarbocycle or a
C,-Cs aminoheterocycle optionally substituted at cach
occurrence with R7;

aminoheterocycle optionally substituted at each occur-
rence with R7;

B is (CH,),, where n is 1,2 or 3 and is optionally mono-
or di-substituted on each occurrence with C,-C; alkyl,
C5-Cyo. cycloalkyl, (C,-C,, cycloalkyl) C,-C4 alkyl,
C,-Cs alkenyl, C,-Cs alkynyl, cyano, halo, C,-Cs
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haloalkyl, OR’, C,-C4 alkyl-OR”; C,-C4 cyanoalkyl,
NR®R?, and C,-C, alkyl-NR®R®;

or, as mentioned above, B an A jointly form a C,-C4
carbocycle, optionally substituted at each occurrence
with R”

or, as mentioned above, B and R? jointly form a C,-C;

aminocarbocycle or a C,-C; aminoheterocycle option-
ally substituted at each occurrence with R;

R? is selected from H, C,-C, alkyl, C4-C,, cycloalkyl,
(C,-C, cycloalkyl) C,-Cy alkyl, C,-Cq4 alkenyl, C,-C
akynyl, cyano, halo, C;-Cs haloalkyl, OR”, C,-C,
alkyl-OR”, C,-Cs cyanoalkyl, NR®R®, C,-C; alkyl-
NRBRQ;

R* is selected from aryl or heteroaryl, each of which is
substituted with 1 to 5 substituents independently
selected from C,-C; alkyl, C5-C,, cycloalkyl, C;-C,q
cycloalkenyl, (C,-C,, cycloalkyl) C,-Cy alkyl, C,-C,
alkenyl, C,-Cs alkynyl, halogen, C,-Cg4 haloalkyl, tri-
fluromethylsulfonyl, OR7, C,-C, alkyl-OR?, NR®RS®,
C -Cg alkyl-NR®R”, CONK®R®, C,-C, alkyl-CONRSR®,

COOR’, C,-C4 alkyl-COOR’, CN, C,-C, alkyl-CN,

SO,NR®R?, SO,R, aryl, heteroaryl, heterocycloalkyl,

3-, 4-, or 5-(2-0x0-1,3-oxazolidinyl), wherein at least

one of the positions ortho or para 1o the point of

attachment of the aryl or heteroaryl ring to the pyrazole
is substituted;

R’is selected from:

C;-Cs alkyl, (C,-C,4 cycloalkyl) C,-C; alkyl, C,-C,
alkenyl, C,-C alkynyl, each of which is substituted
with 1 to 5 groups independently selected at each
oceurrence from halo, C,-C, haloalkyl, oxo, OR?,
cyano, NR®R®, CONR®R®, COOR’, SO,NR®R®,
SO,R7, NR™COR*2NR*!SO,R’

Aryl(C;-Colalkyl,  heteroaryl(C,-Cgalkyl,  aryl(Cs-
Cy)eycloalkyl, or heteroaryl(C,-Cg)eycloalkyl, where
aryl is phenyl or naphthyl, and hetcroaryl is 2-, 3- or
4-pyridyl, 2-, 4-, or 5-pyrimimidinyl, triazinyl, 1-, 2-,
or 4-imidazolyl 2-, 4-, or 5-oxazolyl, isoxazolyl
indolyl, pyrazolyl, quinolyl, isoquinolyl, 2-, 4-, ar
5-thiazolyl, benzothiadiazolyl, 1-, 3- or 4-pyrazolyl, 1-,
3- or 4-triazolyl, 2-triazinyl, 2-pyrazinyl, 2-, or 3-fura-
nyl, 2-, or 3-thienyl, 2-, or 3-benzothienyl, or 1-, 2- or
5-tetrazolyl, each of which is optionally substituted
with 1 to 5 substituents independently selected at each
occurrence from C;-C; alkyl, C;-C,, cycloalkyl,
C,-Cy, cycloalkenyl, (C5-C,, cycloalkyl) C,-C, alkyl,
C -C, alkenyl, halogen, C,-C, haloalkyl, trifluorometh-
ylsulfonyl, OR’, NR*R®, C,-C, alkyl-OR’, C,-C,
alkyl-NR®R®, CONR®R®, COOR’, CN, SO,NR®R®,
SO,R’, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5-(2-0x0-1,3-oxazolidinyl), wherein any 2 adjacent
substituents may be take together to form a C,-C,,
cycloalkyl ring, a C5-C,, cycloalkenyl ring or a het-
erocycloalkyl ring;

C;-C, cycloalkyl optionally substituted with 1 to 6 sub-
stituents independently selected from C,-C, alkyl,
C-Cy cycloalkyl, C,-Cy cycloalkenyl, (C,-C,,
cycloalkyl) C,-Cs alkyl, C,-C; alkenyl, oxo, halogen,
C-C, haloalkyl, OR?, NR®R?, (with the proviso that
when two OR” or NR°R® substituents are geminally
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located on the same carbon R7 is not H and the
geminally located OR” or NR8R® substitutuents can be
taken together to form a C,-C, ketal, oxazoline, oxazo-
lidine, imidazoline, or imidazolidine heterocycle),
C-Cs alkyl-OR’, C;-Cs alkyl-NR®R®°, CONRR®,
COOR?’, CN, oxo, is hydroximino, C,-C, alkoximino,
SO,NRS8R®, SO,R’, heterocycloalkyl, aryl, heteroaryl,
where aryl or heteroaryl is optionally substituted with
1 to 5 substituents independently selected at each
occurrence from C,;-Cq alkyl, C;-C,y cycloalkyl,
C,-Cy4 cycloalkenyl, (C,-C,, cycloalkyl) C,-C, alkyl,
C -C, alkenyl, halogen, C,-C, haloalkyl, triflurometh-
ylsulfonyl, OR?, NR®R?, C,-C, alkyl-OR’, C,-C,
alkyl-NReR?, CONR®R®, COOR’, CN, SO,NRPR?,
SO,R, aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or
5-(2-0x0-1,3-oxazolidinyl), with the proviso that 2
adjacent substituents can opticnally form together a
C,-Cyo cycloalkyl ring, a C;-C,, cycloalkenyl ring or a
heterocycloalkyl ring;

aryl or heteroaryl, optionally substituted with 1 to 5
substituents independently selected at each occurrence
from halogen, C,-C, alkyl, C,-C,, cycloalkyl, C;5-Cyp
cycloalkenyl, (C5-C,, cycloalkyl) C,-C; alkyl, C,-C,
alkenyl, halogen, C,-C, haloalkyl, trifturomethylsulfo-
nyl, OR’, NR°R®, C,-Cs alkyl-OR?, C,-C, alkyl-
NR°R®, CONR®R®, COOR’, CN, SO,NR®R®, SO,R”,
aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or 5-(2-oxo-
1,3-oxazolidinyl), wherein any 2 adjacent substituents
may be taken together to form a C;-C,, cycloalkyl ring,
a C5-Cy4 cycloalkenyl ring or a heterocycloalkyl ring;
or

3- or 4-piperidinyl, 3-pyrrolidinyl, 3- or 4-tetrahydropy-
ranyl, 3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl,
3-tetrahydrofuranyl, 3- or 4-tetrahydrothiopyranyl, 3-
or 4-(1,1-dioxo) tetrahydrothiopyranyl, 1-azabicyclo
[4.4.0]decyl, 8-azabicyclo[3.2.1]octanyl, norbornyl,
quinuclidinyl, indolin-2-one-3-yl, 2-(methoximino)-
perhydroazepin-6-yl, each optionally substituted with 1
10 5 substituents independently selected at each occur-
rence from R’, C,-Cg alkyl-OR’, C,-C, alkyl-NR®R®,
CONR®R®, CN, COOR’ SO,NRWR®, and SO,R7;

R® is selected from H, C;-Cs alkyl, C5-C,4 cycloalkyl,
(C,-Cyp cycloalkyl) C,-C4 alkyl, C,-C, alkenyl,
aryl(C,-Cy)alkyl, heteroaryl(C, -Cy)alkyl each of which
is optionally substituted with 1 to 5 substituents inde-
pendently from halogen, C,-C, haloalkyl, OR®,
NR°R®, C,-C, alkyl-OR? ~ C,-C, alkyl-NR®R®,
CONR®R®, COOR’, CN, SO,NR®R®, and SO,R’;

or R® and R? jointly form with the two nitrogens to which
they are bound a C,-Cy aminocarbocycle optionally
substituted at each occurrence by R7;

R7is independently selected at each occurrence from H,
C,-Cs alkyl, C5-C,q cycloalkyl, C;-C,, cycloalkenyl,
(C,-Cyq cycloalkyl) C;-Cy alkyl, C,-C, haloalkyl, or
heterocycloalkyl, C,-Cg alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, C,-Cy alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C; arylalkyl or C,-C, heteroaryla-
lkyl each optionally substituted with 1 to 5 substituents
independently selected from halogen, C,-C, haloalkyl,
OR, NR°R®, C,-C, alkyl-OR™, C,-C, alkyl-NR®R®,
CONR®R®, COOR*?, CN, SO,NR®R®, and SO,R?,
with the proviso that when R” is SO,R*3, R? cannot be
H;
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R® and R® are independently selected at each occurrence
from H, C,-C; alkyl, C5-C,, cycloalkyl, C,-C, alkenyl,
C5-Cy, cycloalkenyl, C,-Cg4 alkynyl, heterocycloalkyl,
C,'Cs alkanoyl, aroyl, heteroaroyl, aryl, heteroaryl,
C,-C;; arylalkyl or C,-C;; heteroarylalkyl, or R® and R®,
taken together, can form a C,-C, aminocarbocycle or a
C;-C5 aminoheterocycle each of which is optionally
substituted with C,-Cg alkyl, C;-C,4 cycloalkyl, C3-Cyo
cycloalkenyl, (C5-C,, cycloalkyl) C,-C; alkyl, C,-C,
haloalkyl, or heterocycloalkyl, C,-Cq alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,-C, alkanoyl, aroyl,
heteroaroyl, aryl, heteroaryl, C,-C; arylalkyl or C,-Cq
heteroarylalkyl;

R* is selected from H, C,-Cs alkyl, C,-C,, cycloalkyl,
(C,-Cy, cycloalkyl) C,-Cg alkyl;

R is selected from H, aryl, heteroaryl, C,-C; alkyl,
C,-Cyo cycloalkyl, (C5-C,, cycloalkyl) C,-C, alkyl,
optionally substituted with OR”, NR®R®, C,-C, ami-
nocarbocycle, or C,-Cy aminoheterocycle;

R*? is independently selected at each occurrence from H,
C,-Cs alkyl, C5-C,q cycloalkyl, (C4-C,, cycloalkyl)
C-Cs alkyl, C,-Cs alkenyl, C,-C4 alkynyl, C,-C,

haloalkyl, with the proviso that when R” is SO,R*3, R13
cannot be H; and

R™ is H, C,-C¢ alkyl, C;-Cy, cycloalkyl, (C,-C,o
cycloalkyl) C,-Cs alkyl, C,-C, alkenyl, C,-C, alkynyl,
halo, or CN.

or a pharmaceutically acceptable salt, hydrate or prodrug
thereof.
24. A compound in accordance with formula I

RS

|
Ré~—N
B
!
N/
X

~
A

> ==
R! N

R2
—N
NN

R*

or a pharmaceutically acceptable salt, hydrate or prodrug
thereof wherein:

X is N or CR*%

R’ is selected from H, C,-C4 alkyl, C,-C, ycloalkyl,
(C,-Cyg cycloalkyl) C,-Cg alkyl, C,-Cg alkenyl, C,-C,
alkynyl, cyano, halo, C,-C, haloalkyl, OR’, C,-C,
alkyl-OR”; C,-C4 cyanoalkyl, NR®R®, C,-C, alkyl-
NRBRQ;

R is H, C,-C4 alkyl, C;-C,, cycloalkyl or (C,-C,,
cycloalkyl) C,-C; alkyl, wherein each alkyl or cycla-
oalkyl group may be optionally substituted with 1 to 3
R7a groups;

R? may optionally join with R* and the two and the 2
nitrogen atoms to which they are bound to form a 6 to
10 membered heterocyclic ring optionally substituted
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at each carbon with Rror R? and A may optionally join
to form a 3 to 8 membered heterocyclic ring optionally
substituted at each carbon with R™; or

or R and B optionally join to form a 4 to 10 membered
heterocyclic ring optionally substituted at each carbon
with R"1 or

A represents an alkyl chain of 1, 2 or 3 carbon atoms
which is optionally mono- or di-substituted at each
carbon with substituents independently selected from
C-Cs alkyl, C;-C,, cycloalkyl, (C5-Cyy cycloalkyl)
C,-Cs alkyl, C,-C, alkenyl, C,-Cg4 alkynyl, cyano, halo,
C,-Cs haloalkyl, OR’, C,-C, alkyl-OR7; C,; -Cs
cyanoalkyl, NR°R®, C,-C, alkyl-NR®R®or A and B
jointly form a C,-Cs carbocycle, optionally substituted
at each occurrence with R7%;

B represents an alkyl chain of 1, 2 or 3 carbons atoms,
which is optionally mono- or di-substituted at each
carbon with substitucnts independently sclected from

B represents an alkyl chain of 1,2 or 3 carbons atoms,
which is optionally mono- or di-substituted at each
carbon with substituents independently selected from
C-Cs alkyl, C5-C,, cycloalkyl, (C5-C,, cycloalkyl)
C,-Cs alkyl, C,-Cq alkenyl, C,-C alkynyl, cyano, halo,
C;-Cs haloalkyl, OR’, C,-C¢ alkyl-OR’; C,-C,
cyanoalkyl, NR®R®, and C,-Cy alkyl-NR®R®, or

B and R may jointly form a 4 to 7 membered heterocyclic
riglg, which is optionally substituted at each atom with
R™;

R? is selected from H, C,-Cg alkyl, C,-C,, cycloalkyl,
(C,-Cy; cycloalkyl) C,-C, alkyl, C,-Cg alkenyl, C,-Cq
alkynyl, cyano, halo, C,;-C4 haloalkyl, OR’, C,-Cs
alkyl-OR?, C,-Cs cyanoalkyl, NR®R®, C,-C; allyl-
NRBRQ;

R* is selected from aryl or heteroaryl, each of which is
substituted with 1 to 5 substituents independently
selected from C,-Cq alkyl, C,-C,, cycloalkyl, C5-Cyo
cycloalkenyl, (C;-Cy, cycloalkyl) C,-Cq alkyl, C,-C,
alkenyl, C,-Cg alkynyl, halogen, C,-C, haloalkyl, tri-
fluromethylsulfonyl, OR?, C,-C; alkyl-OR’, NRER®,
C-Cs alkyl-NR°R®>, CONR®R®°, C,-C, alkyl-
CONR®R®, COOR’, C,-C, alkyl-COOR?, CN, C,-Cq
alkyl-CN, SO,NR®R®, SO,R”, aryl, heteroaryl, hetero-
cycloalkyl, 3-, 4-, or 5-(2-0xo-1,3-0xazolidinyl), C,-C,
alkyny! wherein at least one of the positions ortho or
para to the point of attachment of the aryl or heteroaryl
ring to the pyrazole is substituted;

R? is selected from:

G;-Cs alkyl, (C5-Cyq cycloalkyl) C,-Cy alkyl, each of
which is substituted with 1 to 5 groups independently
selected at each occurrence from C,-C, alkyl, C;5-C,q,
cycloalkyl, C5-C,q cycloalkenyl, (C;-C,, cycloalkyl)
C -G, alkyl, C,-Cs, alkenyl, halogen, C,-Cg4 haloalkyl,
OR’, NRP®R®, (with the proviso that when two OR” or
NR®R? substituents are geminally located on the same
carbon R” is not H and the geminally located OR” or
NR R® substitutuents can be taken together to form a
C,-C, ketal, oxazoline, oxazolidine, imidazoline, or
imidazolidine heterocycle), C,-Cs alkyl-OR’, C,-C,
alkyl-NR°R®, CONR®R®, COOR’, CN, oxo, hydrox-
imino, C,-Cs alkoximino, SO,NR®R®, SO,R”, hetero-

S5
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cycloalkyl, aryl, heteroaryl, where aryl or heteroaryl is
optionally substituted with 1 to 5 substituents indepen-
dently selected at each occurrence from C,-C; alkyl,
C,-Cyo cycloalkyl, C,-C,, cycloalkenyl, (C,-C,,
cycloalkyl) C;-C;; alkyl, C,-Cg alkenyl, halogen, C,-C,
haloalkyl, trifluromethylsulfonyl, OR?, NR®R®, C,-C,
alkyl-OR,, C,-C, alkyl NR®R®, CONR®R®, COOR’,
CN, SO,NR°R®, SO,R’, aryl, heteroaryl, heterocy-
cloalkyl, 3-, 4-, or 5-(2-0x0-1,3-oxazolidinyl), with the
proviso that 2 adjacent substituents can optionally form
together a C,-C,q, cycloalkyl ring, a C,-C,, cycloalk-
enyl ring or a heterocycloalkyl ring; with the proviso
that C,-Cy alkyl group is substituted with a C,-C, alkyl
group to give a C;-C,, alkyl group

Aryl(C,-Cs) alkyl, heteroaryl(C,-Cy)alkyl, aryl(Cs-
Cy)eycloalkyl, or heteroaryl(Cs-Cg)eycloalkyl, each of
which is optionally substituted with 1 to 5 substituents
independently selected at each occurrence from C,;-Cq
alkyl, C;-C,;, cycloalkyl, C;-C,, cycloalkenyl, (C53-Cyp
cycloalkyl) C,-Cg alkyl, C,-C alkenyl, halogen, C,-C,
haloalkyl, trifluoromethylsulfonyl, OR?, NR®R®, C,-C;
alkyl-OR’, C,-C, alkyl-NR®R®, CONR>R®, COOR’,
CN, SO,NR®R®, SO,R’, aryl, heteroaryl, heterocy-
cloalkyl, 3-, 4-, or 5-(2-0x0-1,3-0xazolidinyl), wherein
any 2 adjacent substituents may be take together to
form a C;-C,, cycloalkyl ring, a C;-C,, cycloalkenyl
ring or a heterocycloalkyl ring;

C,-C alkenyl, C,-Cy alkynyl, C;-C, cycloalkenyl, or a 3
to 10 membered mono- or bicyclic heterocycle con-
taining 1-3 O, S or N atoms, each of which is optionally
substituted with 1 to 6 substituents independently
selected from C,-Cq alkyl, C,-C, cycloalkyl, C;-C,o
cycloalkenyl, (C5-C,4 cycloalkyl) C,-Cy alkyl, C,-Cq
alkenyl, halogen, C,-Cj4 haloalkyl, OR?, NR®R®, (with
the proviso that when two OR” or NR8R® substituents
are geminally located on the same carbon R” is not H
and the geminally Jocated OR” or NR®R® substitutuents
can be taken together to form a C,-C, ketal, oxazoline,
oxazolidine, imidazoline, or imidazolidine hetero-
cycle), C,-Cs alkyl-OR?, C,-C; alkyl-NR®R®,
CONR®R®, COOR’, CN, oxo, hydroximino, C,-Cs
alkoximino, SO,NR®R®, SO,R’, COR’, heterocy-
cloalkyl, aryl, C,-C, alkylaryl, heteroaryl, C,-Cj alky-
lheteroaryl where aryl or heteroaryl is optionally sub-
stituted with 1 to 5 substituents independently selected
at each occurrence from C,-C; alkyl, C,-C,o
cycloalkyl, C5-Cyq cycloalkenyl, (C5-C,, cycloalkyl)
C-Cs alkyl, C,-C, alkenyl, halogen, C,-C, haloalkyl,
trifiluromethylsulfonyl, OR’, NR®R®, C,-Cg alkyl-

OR’, C,-C; alkyl-NR®R®, CONR®R®, COOR’, CN,

SO,NRR®, SO,R’, aryl, heteroaryl, heterocycloalkyl,

3-, 4-, or 5-(2-0x0-1,3-oxazolidinyl), with the proviso

that 2 adjacent substituents can optionally form

together a C;-Cy4 cycloalkyl ring, a C,-C,, cycloalk-
enyl ring or a heterocycloalkyl ring; or

aryl or heteroaryl, optionally substituted with 1 to §
substituents independently selected at each occurrence
from halogen, C,-Cs alkyl, C,-C,, cycloalkyl, C,-C,,
cycloalkenyl, (C,-C,, cycloalkyl) C,-C, alkyl, C,-Cq
alkenyl, halogen, C,-Cs haloalkyl, trifluromethiylsui-
fonyl, OR”, NR®R®, C,-C, alkyl-OR’, C,-C, alkyl-
NR°R®, CONR®R®, COOR’, CN, SO,NR®R®, SO2R”,
aryl, heteroaryl, heterocycloalkyl, 3-, 4-, or 5-(2-0xo-

o\
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1,3-oxazolidinyl), wherein any 2 adjacent substituents
may be taken together to form a C,-Cyo cycloalkyl ring,
a C3-Cyq cycloalkenyl ring or a heterocycloalkyl ring;

R® is selected from H, C,-C, alkyl, C5-C,4 cycloalkyl,
(C-Cyy cycloalkyl) C,-C4 alkyl, C,-C, alkenyl,
aryl(C,-Cy)alkyl, heteroaryl(C,-C)alkyl each of which
is optionally substituted with 1 to 5 substituents inde-
pendently from halogen, C,-C4 haloalkyl, OR??,
NR°R®, C,-Cs alkyl-OR® ~C,-C; alkyl-NR®R®,
CONR®R®, COOR?, CN, SO,NR®R®, and SO,R7;

R’ is independently selected at each occurrence from H,
C,-C; akkyl, C;-C,, cycloalkyl, C;-C,, cycloalkenyl,
(C,-Cyo cycloalkyl) C;-Cy alkyl, C,-C; haloalkyl, or
heterocycloalkyl, aryl, heteroaryl, C,-Cg4 arylalkyl or
C -C, heteroarylalkyl each optionally substituted with
1 to 5 substituents independently selected from halo-
gen, C,-C haloalkyl, OR*?, NR®R®, C,-C; alkyl-OR*3,
C,-Cs alkyl-NR®R®, CONR®R®, COOR™, CN,
SO,NR®R®, and SO,R'?;

R"® is independently selected at each occurrence from H,
C,-C; alkyl, C;-C,, cycloalkyl, C,-C,, cycloalkenyl,
(C,-Cy cycloalkyl) C,-Cq alkyl, C,-C; haloalkyl, or
heterocycloalkyl, C,-Cg alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, C,-C, alkanoyl, aroyl, heteroaroyl,
aryl, heteroaryl, C,-C; arylalkyl or C,-Cg heteroaryla-
Ikyl each optionally substituted with 1 to 5 substituents
independently selected from halogen, C,-C, haloalkyl,
OR*?, NR°R?, C,-C; alkyl-OR*3, C,-C, alkyl-NR®R®,
CONR®R®, COOR*?, CN, SO,NR®R®, and SO,R™,
with the proviso that when R™ is SO,R'?, R camnot be

R® and R® are independently selected at each occurrence
from H, C,-C; alkyl, C;-C,, cycloalkyl,C,-Cg alkenyl,
C5-Cyp cycloalkenyl, C,-C, alkynyl, heterocycloalkyl,
C-Cy alkanoyl, aroyl, heteroaroyl, aryl, heteroaryl,
C -C; arylalkyl or C;-Cg heteroarylalkyl, or R® and R®
taken together, can form a C,-C4 aminocarbocycle or a
C,-Cs aminoheterocycle cach of which isoptionally
substituted with C,-Cy alkyl, C,-C,, cycloalkyl, C,-C,,
cycloalkenyl, (C,-C,, cycloalkyl) C,-Cy alkyl, C,-C,
haloalkyl, or heteracycloalkyl, C,-Cq alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, C,-Cg alkanoyl, aroyl,
heteroaroyl, aryl, heteroaryl, C,-C; arylalkyl or C,-C,
heteroarylalkyl;

R is sclected from H, C,-Cq alkyl, C,-C,q cycloalkyl,
(C,-Cy; cycloalkyl) C,-Cg alkyl;

R'? is selected from H, aryl, heteroaryl, C,-Cy alkyl,
Ca-'C_m cycloalkyl, (C3-_CJO cysloalkgl)g C,-Cq alky},
optionally substituted with OR’, NR®R®, C,-C; ami-
nocarbocycle, or C,-Cg aminoheterocycle;

R*? is independently selected at each occurrence from H,
C,-C; alkyl, C4-C,, cycloalkyl, (C4-C,, cycloalkyl)
C-Cs alkyl, C,-Cy alkenyl, C,-Cs alkynyl, C,-Cg4
haloalkyl, with the proviso that when R is for SO,R*?,
R*? cannot be H; and

R is H, C,-C4 alkyl, C;-C,, cycloalkyl, (C5-C,,
cycloalkyl) C,-Cy alkyl, C,-C, alkenyl, C,-C, alkynyl,
halo, or CN.

25. A compound according to claim 24, wherein

R is H, C,-C, alkyl, F or CL

26. A Compound according to claim 25, wherein

R is H, C,-C, alkyl, (C5-C4 cycloalkyl) C,-C, alkyl,
where the alkyl and cycloalkyl groups are optionally
substituted with 1-3 fluorines.

R* is H, C,-C, alkyl, (C,;-C4 cycloalkyl) C,-C, alkyl,
where the alkyl and cycloalkyl groups are optionally
substituted with 1-3 fluorines.

A is CH,, optionally substituted with one or two of the
following: F, CF;, or C,-C, alkyl;

Bis a 1, 2 or 3 carbon chain, optionally substituted with
one or two of the following: F, CF;, or C,-C, alkyl.
27. A Compound according to claim 26, wherein

R* is phenyl, substituted with 2 or 3 substituents inde-
pendently selected from C,-C; alkyl, C,-C4 cycloalkyl,
C;-C; cycloalkenyl, (C,-Cs cycloakyl) C,-C, alkyl,
C.-Cs alkenyl, F, Cl, C,-C, fluorooalkyl, OR?, C,-C,
alkyl-OR’, NR®R®, C,-C, alkyl-NR®R®, CONR®R®,
C-C, alkyl-CONR®R®, COOR’, C,-Cs alkynyl,
wherein the pheny! ring is minimally 2,4 disubstituted.

27. A Compound according to claim 26, wherein

R, is H;

Réis H;

R* is phenyl, substituted with 2 or 3 substituents inde-
pendently selected from C;-C; alkyl, C,-C,4 cycloalkyl,
C;-C, cycloalkenyl, C,-C, alkenyl, F, Cl, CF,, CHF,,
CH,CF;, OMe, OCF;, OEt, OPy, OiPr, C,-C, alkyl OH,
C,-Cs alkynyl, wherein the phenyl ring is minimally
2,4 di-substituted.

28. A Compound according to claim 27, wherein

Ais CH,;
B is CH,;

B and Ry form a 5 to 7 membered heterocyclic ring,
substituted on carbon with R,

R™ is independently selected at each occurrence from H,
C;-C; alkyl, C,-C4 cycloalkyl, C;-Cg4 cycloalkenyl,
(C,-C; cycloalkyl) C,-C, alkyl, C,-C, fluoroalkyl, het-
erocycloalkyl, C,-C, alkanoyl, aroyl, heteroaroyl, aryl,
heteroaryl, C,-C, arylalkyl or C,-C, heteroarylalkyl
each optionally substituted with 1 to 3 substituents
independently selected from F, Cl, CF,, OR*3, NR®R?,
C,-C, alkyl-OR™, C,;-C, alkyl-NR®R®, CONRSR®,
COOR?*, and CN;

R® is H, C,-C, alkyl, CF, or CH,CF,.
R® is H or C,-C; alkyl.

R** is H, C,-C; alkyl, CF, or CH,CF,.

29. A Compound according to claim 27, wherein

A is CH,, optionally substituted with one or two of the
following: F, CF,, or methyl, ethyl, isopropyl;

B is CH,, optionally substituted with one or two of the
following: F, CF;, methyl, ethyl, or Isopropyl.

30. A Compound according to claim 29, wherein

R% is C,-C,, alkyl, C;-Cseycloalkyl, or C5-C cycloalkyl
C,-C, alkyl, substituted with F, CF,, OR” or NR®R®;

A is CB,, optionally substituted with methyl;
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B is CH,, optionally substituted with methyl;

X is N or CH.
31. A compound according to claim 30, whercin

R’ is H, C,-C; alkyl, CF, or CH,CF;;
R®is H, C,-C, alkyl, CF, or CH,CF,,

R?is H or C,-C; alkyl or NR®R® taken together to form a
pyrrolidine, piperidine or morpholine ring.
32. A Compound according to claim 29, wherein

R¥is3-or 4-tetrahydropyranyl, 3-tetrahydrofiuranyl, 3- or
4-tetrahydrothiopyranyl, 3- or 4-cyclhexenyl, or 3-cy-
clopentenyl, optionally substituted with 1 or 2 substitu-
ents selected from C,-C, alkyl;

A is CH,, optionally substituted with methyl;
B is CH, optionally substituted with methyl; and

X is Nor CH.
33. A Compound according to claim 29, wherein

R® is 3- or 4-piperidinyl or 3-pyrrolidinyl, optionally
substituted on 1 or 2 carbons with C,-C; alkyl, and one
substituent on nitrogen from H, C;-C, alkyl, C,-C,
cycloalkyl, C;-Cs cycloalkenyl, (C;-Cs cycloalkyl)
C-C; akyl, C,-C, alkenyl, C,-C; fluoroalkyl, C,-C,
alkyl-OR”,  C,-C, alkyl-NR®R®, heterocycloalkyl,
CO-C,-C4 alkyl, aryl, C,-C,, alkylaryl, heteroaryl,
C-C; alkylheteroaryl where aryl or heteroaryl is
optionally substituted with 1 to 3 substituents indepen-
dently selected at each occurrence from C,-C, alkyl F,
Cl, C;-C, fluoroalkyl, OR’, NR®R®, C,-C, all-OR’,
C-C, alkyl-NR®R®°, CONR®R®, COOR’, CN,
szNRng, SO,R’, aryl, heteroaryl, heterocycloalkyl,
3 -, 4-, or 5 -(2-0x0-1,3-0xazolidinyl).

34. A Compound according to claim 33, wherein

R® is 3- or 4-piperidinyl or 3-pyrrolidinyl, optionally
substituted on nitrogen with H, C,-C; alkyl, CH,CF,,
acetyl, pyridyl, benzyl, methylenepyridyl, pyrimidinyl,
or pyrazinyl, where the aryl or heteroaryl group is
optionally substituted with 1 to 2 substituents indepen-
dently selected at each occurrence from C,-C;, alkyl, F,
Cl, CF;, OR, NR®R®.

R’ is H, C,-C,, alkyl, CF, or CH,CF,.

R® is H, C,-C, alkyl, CF, or CH,CF,,

R® is H or C,-C, alkyl.

A is CH,, optionally substituted methyl;

B is CH,, optionally substituted with methyl;

X is N or CH.
35. A compound according to claim 29, wherein

R® is C,-C, arylalkyl, C,-C, heteroarylalkyl, C,-C, aryl-
cycloalkyl, or C;-C, heteroarylcycloalkyl, where aryl is
phenyl or naphthyl, and heteroaryl is 2-, 3-, or 4-py-
ridyl, 2-, 4- or 5 pyrimidinyl, triazinyl, 1-, 2- or
4-imidazolyl, 2-, 4-, or 5-oxazolyl, isoxazolyl, indolyl,
pyrazolyl, quinolyl, isoquinolyl, 2-, 4-, or 5-thiazolyl,
benzothiadiazolyl, 1-, 3- or 4 pyrazolyl, 1-, 3- or
4-triazolyl, 2-triazinyl, 2-pyr, zinyl, 2-, or 3-furanyl, 2-,
or 3-thienyl, 2-, or 3-benzothienyl, or 1-, 2- or 5-tetra-
zolyl, each of which is optionally substituted with 1 to
3 substituents independently selected at each occur-
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rence from C;-C; alkyl, C;-C,4 cycloalkyl, C,-C,
cycloalkenyl, (C;-C4 cycloalkyl) C,-C, alkyl, C,-C
alkenyl, K, Cl, C,-C, fluoroalkyl, OR’, NRR®, C,-C,
alkyl-OR?, C,-C, alkyl-NR®R® or CN.

36. A compound according to claim 35, wherein

R? is phenethyl, pyridinylethyl, or 2-tetrahydonaphthyl-
enyl, each of which is optionally substituted with 1 to
2 substituents independently sclected at each occur-
rence from C,-C; alkyl, F, Cl, CF;, OR?, NR®R®,

R” is H, C,-C, alkyl, CF, or CH,CF,.

R® is H, C,-C, alkyl, CF, or CH,CF,.

R? is H or C,-C, alkyl.

A is CH, optionally substituted with methyl;
B is CH,, optionally substituted with methyl,

X is N or CH.

37. A compound according to claim 28, where the struc-
ture is [3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo [1,5-a]pyrimidin-7-yl]-(6-methyi-piperidin-2-ylm-
ethyl)-amine.

38. A compound according to claim 31, wherc the com-
pound is selected frommthe group consisting of:

2-{2-[3+2,6-dichloro-4-me thoxy-phenyl)-2,5-dimethyl-
pyrazolof1,5-alpyrimidin-7-ylamino]-ethylamino }-bu-
tan-1-ol;

N-{2-[3-(2,6—dichloro-4-mcthoxy-phenyl)-2,5-dimethy1-
pyrazolo[1 ,5-alpyrimidin-7-ylamino]-ethyl}-N'-me-
thyl-cyclohexane-1,4-diaminc;

N-{23-(2,6-dichloro -4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-ylamino]-ethyl}-N"-ethyl-
cyclohexane-1,4-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-y1]-N'-(4-morpholin-4-yI-
cyclohexyl)-ethane-1,2-diamine;

4-{2-[3+(2,6-dichloro-4-methoxy-phenyl)-2,5 -dimethyl-
pyrazolo[1,5-alpyrimidin-7-ylamino]-ethylaminol}
-cyclohexanol;

3-{2-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-aJpyrimidin-7-ylamino]-ethylamino}-
propane-1,2-diol;

N-{2-[3(2,6-dichloro-4-mecthoxy-phenyl)-2,5-dimethyl-
pyrazolo [1,5-a]pyrimidin-7-ylamino]-ethyl}-N'-isobu-
tyl-cyclohexane-1,4-diamine;

N-{2{3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolofl 1,5-aJpyrimidin-7-ylaminc]-ethyl}-N'-
isobutyl-cyclohexane-1,4-diamine;

4-{2-[3-(2,6-dichloro-4-ethoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-ylamino]-1-methyl-ethy-
lamino}-cyclohexanol;

2-{2-[3-(2,6-dichloro-4-ethoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-ylamino]-ethylamino }-cy-
clohexanol;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazo to [1,5-alpyrimidin-7-y1]-N'-(4,4,4-trifluoro-
butyl)-cthane-1,2-diamine;
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N-[3-(2,6-dichloro-4-ethoxy-pheny!)-2,5-dimethyl-pyra-
zolo[1,5-alpyrimidin-7-y1}-N'-(2,2,2-trifluoro-ethyl)-
ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-y1]-N'-(2-triflucromethy}l-
cyclohexyl)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo [1,5 -alpyrimidin-7-y1]-N'-(4-trifluoromethyl-
cyclohexyl)-ethane 1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-N'-(2,2-difluoro-
ethyl)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo  (1,5-alpyrimidin-7-yI}-N'-(2-fluoro-1-me-
thyl-ethyl)-ethane-1,2-diamine;

N-{3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazoto  [1,5-aJpyrimidin-7-y1]-N'-(2-fluoro-cyclo-
hexyl)-ethane-1,2-diamine.

39. A compound of claim 32, where the compound is
sclected from the group consisting of N-[3-(2,6-dichloro-
phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-N'-
(tetrahydro-pyran-4-yl)-ethanc-1,2-diamine; N-{3-(2,4-
dichloro-6-methoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]
pyrimidin-7-y1]-N'-(tetrahydro-pyran -4-yl)-ethane-1,2-
diamine; N-[3-(2,6-dichlork)-4-methoxy-phenyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-N'-(tetrahydro-
pyran-4-yl)-ethane-1,2-diamine; N1-[3-(2,6-Dichloro-
phenyl)-2,5-dimethyl-pyrazo to  [1,5-a]pyrimidin-7-yl]-
N2&-(tetrahydro-pyran -4-yl)-propane-1,2-diamine; N-[3-
(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo
[1,5-a]pyrimidin-7-y1]-N-(2-methyl-tetrahydro-ftiran-3-y)-
cthane-1,2-diamine; N-[3-(2,6-dichloro-4-ethoxy-phenyl)-
2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1}-N'-(tetrahy-
dro-pyran -4-yl)-cthane-1,2-diamine; 3,5-dichloro-4-{2,5-
dimethyl-7-[2-(tetrahydro-pyran-4-ylamino)-ethylamino -
pyrazolo [1,5-a]pyrimidin-3-yl}-benzonitrile; N-[3-(2,6-
dichloro-4-propoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl]-N'-(tctrahydro-pyran-4-yl)-cthanc-1,2-
diamine; 2-(3,5-dichloro-4-(2,5-dimethyl-7-[2-(tetrahydro-
pyran-4-ylamino)-ethylamino]-pyrazolo [1,5-alpyrimidin-
3-yl}  -phenyl)-propan  -2-o;  N-[3-(2,6-dichloro-4-
cyclopent-1-enyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl]-N-(tetrahydro-pyran-4-yl)-ethane-1,2-
diamine; N-[8-(2,6-dichloro-4-ethoxy-phenyl)-2,7-
dimethyl-pyrazolo [1,5-a][1,3,5)triazin-4-yl]-N'-
(tetrahydro-pyran-4-yl)-ethane-1,2-diamine; (3.5-dichloro-
4-(2,5-dimethyl-7-[2-(tetrahydro-pyran-4-ylamino)-
ethylamino]-pyrazolo[1,5-a]pyrimidin-3-y1}-phenyl)-
methanol; N-[3-(2,6-dichloro-4-ethoxy-phenyl)-2,5-
dimethyl-pyrazolo [1,5-a]pyrimidin-7-yl]-N-(2-methyl-
tetrahydro-furan -3-yl)-ethane-1,2-diamine; N-[5-tert-butyl-
3-(2,6-dichloro-4-methoxy-phenyl) -2-methyl-pyrazolo
[1,5-a]pyrimidin-7-y1]-N'-(tetrahydro-pyran-4-yl)-ethane-1,
2-diamine; N-3-(2,6-dichloro-4-ethoxy-phenyl)-5-ethyl-2-
methyl-pyrazolo[ 1,5-alpyrimidin-7-y1]-N-(tetrahydro-py-
ran-4-yl)-ethane-1,2-diamine; N-cyclohex-3-enyl-N'-[3-(2,
6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-
alpyrimidin-7-yl]-ethane -1,2-diamine; N-cyclohex-3-enyl-
N'{[8-(2,6-dichloro-4-ethoxy-phenyl)-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-yl]-ethane-1,2-diamine;
N-cyclopent-3-enyl-N'-[3-(2,6-dichloro-4-methoxy-phe-
nyl)-2,5 -dimethyl-pyrazolo [1,5-aJpyrimidin-7-yl]-ethane-
1,2-diamine.
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40. A compound of claim 34 where the structure is
selected from the group consisting of

N-[3-(2,6-dichloro-phenyl)-2,5-dimethyl pyrazolo[1,5-a]
pyrimidin-7-y1]-N'-(1-ethyl-piperidin  -5-a]pyrimidin-
7-y1]-N'-(2,2,6,6-tetramethyl-piperidin-4-yl)-ethane-1,
2diamine;

N-[3-(2,6-dichloro-phenyl)-2,5-dimethyi-pyrazolo[1,5-a]

pyrimidin-7-yl]-N'-19  piperidin-4-yl-ethane-1,2-di-
amine;

N-[3-(2,6-dichloro-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-y1]-N-(1-cthyl-pipcridin-3-yl)-ethanc-1,2-
diamine;

N-(1benzyl-pyrrolidin-3-y1)-N'[3-(2,6-dichloro-phenyl)-

2,5-dimethyl-pyrazolo [1,5-aJpyrimidin-7-yl}-ethane-
1,2-diamine;

N-[3-(2,6-dichloro-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-yl]-N-pyrimidin-2-yl-ethane-1,2-diamine;

N-(1 -benzylpiperidin-4-yl)-N-[3 -(2,4-dichloro-6-meth-
oxy-phenyl)-2,5-dimethyl-pyrazolo [1,5 -alpyrimidin-
7-y1]-ethane-1,2-diamine;

N-(1-benzyl-piperidin-4-y1)-N-[3 -(2,6-dichloro-4-meth-
oxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-ethane-1,2-diamine;

N-[3(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-N'-(1'-methyl-piperi-
din-4-yl)-ethane-1,2-diamine;

N-{3-(2,6-dichloro-4-methoxy-phenyl)-2,5 dimethyl-
pyrazolo [1,5-a]pyrimidin-7-yl]-N-(1-ethyl-piperidin-
4-yl)-ethane-1,2-di amine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethy!-
pyrazolo[1,5-a]pyrimidin-7-yl] -N'|(1 -isopropyl-pip-
eridin-4-yl)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)2,5-dimethyl-
pyrazolo  [1,5-a]pyrimidin-7-y1}-N'-(2,2,6,6-tetram-
ethyl-piperidin-4-yl)ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-N'-(1 -ethyl-piperidin-
3-yD)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4mcthoxy-phenyl)-2,5-dimethyl-
pyrazo to [1,5-a] pyrimidin-7-yl]-N'-piperidin-4-yl-
ethanel, 2-diamine;

N*(1-Benzyl-piperidin-4-yl)-N'-[3-(2,6-dichloro-phenyl)
-2,5-dimethyl-pyrazolo[1,5-ajpyrimidin-7-y1]-pro-
pane-1,2-diamine;

N-[3-(2,6-Dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-aJpyrimidin-7-y1}-N'-(1-pyridin-3-ylm-
ethyl-piperidin -4-yl)-ethane-1,2-diamine;

N-[3-(2,6-Dichloro-4-methoxyphenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-y1]-N'-(1-pyridin-4-ylm-
cthyl-piperidin4-yl)-cthane-1,2-diaminc;

3,5-Dichloro-4-12,5-dimethyl-7-[2-(1-phenyl-pyrrolidin
-3-ylamino)-ethylamino]-pyrazolo[1 ,5-aJpyrimidin-3-
yl]-phenol;
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N-{3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-N'-(1-pyridin -2-ylm-
ethyl-piperidin-4-yl)-ethane-1,2-diamine;

3,5-dichloro-4-(2,5-dimethyl-7-[2-(1-pyrimidin-2-yl-pip-
eridin-4-ylamino)-ethylamino]-pyrazolo [1,5-alpyrimi-
din-3-yl }-benzonitrile;

N-[3-(2,6-dichloro-4-ethoxy-phenyl)-2,5-dimethyl-pyra-
zolo[1,5 alpyrimidin-7-y1]-N'-(1-pyrimidin-2-yl-pip-
eridin-4-yl)-ethane-1,2-diamine;

N-[3-(2,6dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-y1]-N'-(1-pyrimidin-2-yl-
piperidin-4-yl)-ethane-1,2-diamine;

N-(1-benzyl-piperidin-4-yl)-N'-[3(2,6-dichloro-4-¢thoxy-
phenyl)-2,5-dimethyl-pyrazolo 1,5-alpyrimidin-7-yl]-
ethane-1,2-diamine;

N-[3-(2,6-dichloro-phenyl)-5-ethyl-2-methyl-pyrazolo[ 1,
5-alpyrimidin-7-y1]-N'-(1-pyrimidin-2-yl-piperidin-4-
yD)-ethane-1,2-diamine;

N-{3-(2,6-dichloro-phenyl)-Sisopropyl-2-methyl-pyra-
zoto {1,5-a]pyrimidin-7-y1]-N-(1 -pyrimidin-2-yl-pip-
eridin-4-yl)ethane-1,2-diamine;

N-{3-(2,4-dichloro-phenyl)-5-isopropyl-2-methyl-pyra-
zolo [1,5a]pyrimidin-7-y1]-N'<(1 -pyrimidin -2-yl-pip-
eridin-4-yl)-ethane-1,2-diamine;

N'{3-(2,6-dichloro-4-ethoxy-phenyl)-2,5-dimethyl-pyra-
zolo[1,5-aJpyrimidin-7-y1]-N3-(1 -pyrimidin -2-yl-pip-
cridin-4-yl)-propanc-1,2-diamine;

N'{3-(2,6-dichloro-4-methoxy-phenyl)-Sisopropyl-2-
methyl-pyrazoto [1,5-alpyrimidin-7-y1]-N?-(1-pyrimi-
din-2-yl-piperidin-4-yl)propane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-5-ethyl-2-meth-
ylpyrazoto [1,5-a}pyrimidin-7-y1]-N'-(1-pyrimidin-2-
yl-piperidin-4-yl)-ethane-1,2-diamine;

N'{3-(2,6-dichloro-4-methoxy-phenyl)-2-methyl-5-pro-
pyl-pyrazolo[1,5-aJpyrimidin-7-y1}-N?-(1-pyrimidin-
2-yl-piperidin-4-yl)-propane-1,2-diamine;

N'-[3-(2,6-dichloro-4methoxy-phenyl)-5-ethyl-2-methyl-
pyrazoto  [1,5-alpyrimidin-7-y1]-N2-(1-pyrimidin-2-
ylpiperidin-4-yl)-propane-1,2-diamine;

N-[3-(2,6-dichloro-phenyl)-2-methyl-5-propylpyrazoto
[1,5-a]pyrimidin-7-yl]-N'-(1-pyrimidin-2-yl-piperidin-
4-yl)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-phenyl)-2-methyl-5-propyl-pyrazolo
[1,5-a]pyrimidin-7-yl]-N*-(1-pyrimidin-2-yl-piperi-
din-4-yl)-propane-1,2-diamine;

N'-[3-(2,6-dichloro-phenyl)-5-ethyl 2-methyl-pyrazolo[-
1,5-aJpyrimidin-7-y1]-N*-(1-pyrimidin-2-yl-piperidin-
4-yl)-propanel,2-diamine;

N-{5-ethyl-2-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo
[1,5-a)pyrimidin-7-y1]-N'-(]-pyrimidin-2-yl-piperidin-
4-yl)-ethane-1,2-diamine;

N'[5-cthyl-2-methyl-3-(2,4,6-trimethyl-phenyl)-pyra-
zolo[1,5-a lpyrimidin-7-y1]-N2-(1-pyrimidin-2-y!-pip-
eridin -4-yl)-propane-1,2-diamine; N-{3-(2,6dichloro-
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4-ethynyl-phenyl)-2,5-dimethylpyrazolo [1,5-a]
pyrimidin-7-yl]-N-(1-pyrimidin-2-yl-piperidin-4-yl)-
ethane-1,2-diamine;

N-[2-methyl-5  -propyl-3  -(2,4,6-trimethyl-phenyl)-
pyrazo to [1,5-a]pyrimidin-7-y1]J-N'<(1 pyrimidin-2-yl-
piperidin-4-yl)-ethane-1,2-diamine;

N'-[2,5-dimethyl-3-(2,4,6-trimethylphenyl)-pyrazolo
[1,5-a)pyrimidin-7-y1]-N'-(-pyrimidin-2-yl-piperidin-
4-yl)-ethane-1,2-diamine;

N'-[3-(2,6-Dimethyl-phenyl)-5-ethyl-2-methyl-pyrazolo
[1,5-a]pyrimidin-7-y1}-N'-(1  -pyrimidin-2-yl-piperi-
din-4-yl)-propane-1,2-diamine;

N-[3 -(2,6-dimethyl-phenyl) -2-methyl-5-propyl-pyra-
zolo [ 1,5 -alpyrimidin-7-y1]-N'-(1-pyrimidin-2-yl-pip-
eridin-4-yl)-ethane -1,2-diamine;

N'{3-(2,6-Dimethyl-phenyl)-2-methyl-5-propyl-pyra-
zolo[1,5-alpyrimidin-7-y1]-NZ-(1-pyrimidin-2-yl-pip-
eridin-4-yl)-propane-1,2-diamine;

N'{3-(2,6dimethyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]
pyrimidin-7-y1]-N*-(1-pyrimidin-2-ylpiperidin-4-yl)-
propane-1,2-diamine;

N-[3-(2,4-dimethyl-phenyl)-5-ethyl-2-methyl-pyrazolo
[1,5-a]pyrimidin-7-y1]-N-(1-pyrimidin-2-yl-piperidin-
4-yD)-ethane-1,2-diamine;

N-[3-(2,4-dimethyl-phenyl)-2-methyl-5-propyl-pyrazolo
(1,5-a)pyrimidin-7-yl  }-N'-(1-pyrimidin-2-yl-piperi-
din-4-yl)-ethane-1,2-diamine; and

1-[4-(1{[3-(2,6-dichloro-4-methoxyphenyl)-2,5-dim-
ethyl-pyrazolo [ 1,5-alpyrimidin-7-ylamino J-methyl ]
-propylamino)piperidin-1-yl]-ethanone.

41 A compound of claim 37 where the structure is selected

from the group consisting of

N-[2,5 -dimethyl-3-(2,4,6-trimethylphenyl)-pyrazolo
[1,5-a]pyrimidin-7-yl]-N-{2-(4-methoxy-phenyl)-
ethyl]-ethane-1,2diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a}pyrimidin-7-y1}-N'-[ 2-(4-methoxy-phe-
nyl)-ethyl]-ethane-1,2-diaamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-y1}-N'-[2-(3-ethoxy-4-
methoxy-phenyl)-ethyl]-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-N'-[2-(4-ethoxy-3-
methoxy-phenyl)-ethylJethane-1,2-diamine;N-[3-(2,6-
dichloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo[1,
alpyrimid in-7-yl]-N'-(1,2,3,4-tetrahydro-naphthalen-
2-yD-ethane-1,2-diamine;

N-{3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-yl]-N'-(2-pyridin-2-yl-
cthyl)-ethane-1,2-diamine;

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-y1]-N'-(2-pyridin-3-yl-
ethyl)-ethane-1,2-diamine; and

N-[3-(2,6-dichloro-4-methoxy-phenyl)-2,5-dimethyl-
pyrazolo [1,5-alpyrimidin-7-y1]-N'-(2-pyridin4-yl-
ethyl)-ethane-1,2-diamine.

73
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42. A method of treating obesity comprising administer-
ing to a mammal in need of such treatment a therapeutically
effective amount of a compound of claim 23 or 24 or a
prodrug thereof or a pharmaceutically acceptable salt of said
compound or of said prodrug,.

43. A method as recited in claim 42 whercin the amount
of saod compound administered is about 0.01 mg/kg/day to
about 50 mg/kg/day.

44. A method as recited in claim 42 wherein the mammal
is female or male human.

45. A pharmaceutical composition which comprises a
therapeutically effective amount of compound of claim 24 or
a prodrug thereof or a pharmaceutically acceptable salt of
said compound or of said prodrug and a pharmaceutically
acceptable carrier, vehicle or diluent.

46. A pharmaceutical composition for the treatment of
obesity which comprises a therapeutically effective amount
of compound of claim 24 or a prodrug thereof or a phar-
maceutically acceptable salt of said compound or of said
prodrug and a pharmaceutically acceptable carrier, vehicle
or diluent.

47. A pharmaceutical combination composition compris-
ing a therapeutically effective amount of a composition
comprising; (a) first compound, said first compound being a
compound of claim 24, a prodrug thereof, or a pharmaceu-
tically acceptable salt of said compound or of said prodrug;
and (b) a second compound, said second compound being a
gonist, a thyromimetic, an eating behavior modifying agent
or a NPY antagonist; and a pharmaceutical carrier, vehicle,
diluent.

48. A method of treating obesity comprising administer-
ing to a mammal in need of such treatment: (a) first
compound, said first compound being a compound of claim
24, a prodrug thereof, or a pharmaceutically acceptable salt
of said compound or of said prodrug; and (b) a second
compound, said second compound being a B, agonist, a
thyromimetic, an eating behavior modifying agent or a NPY
antagonist; and a pharmaceutical carrier, vehicle, diluent;
(and () wherein the amounts of the first and second com-
pounds result in a therapeutic cffect.
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49. A kit comprising: (a) first compound, said first com-
pound being a compound of claim 24 or 25, a prodrng
thereof, or a pharmaceutically acceptable salt of said com-
pound or of said prodrug; (b) a second compound, said
second compound being a 3 agonist, a thyromimetic, an
eating behavior modifying agent or a NPY antagonist; and
a pharmaceutical carrier, vehicle, diluent; and (c) means for
containing said first and second unit dosage forms wherein
the amounts of the first and second compounds result in a
therapeutic effect,

50. A pharmaceutical combination composition compris-
ing a therapeutically effective amount of a composition
comprising (a) first compound, said first compound being a
compound of claim 23 or 24, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of
said prodrug; (b) a second compound, said second com-
pound being an aldose reductase inhibitor, a glycogen phos-
phorylase inhibitor, a sorbitol dehydrogenase N inhibitor,
insulin metformin, acarbose, a thiazolidinedione, a glita-
zone, rezulin, trogitalazone, a sulfonylurea, glipazide, gly-
buride, or chlorpropamide; (c) a pharmaceutical carrier,
vehicle, or diluent.

51. A pharmaceutical composition according to claim 24
for the treatment of disorders or disease states caused by
eating disorders, of obesity, bulimia nervosa, diabetes, dis-
lipidemia, hypertension, memory loss, epileptic seizures,
migraine, sleep disorders, pain, sexual/reproductive disor-
ders, depression, anxiety, cerebral hemorrhage, shock, con-
gestive heart failure, nasal congestion or diarrhea.

52 A method of selectively inhibiting binding of NPY,
receptors, which comprises contacting a compound of claim
1 with neuronal cells, wherein the compound is present in an
amount effective to produce a concentration sufficient to
selectively inhibit binding of NPY peptides to NPY, recep-
tors in vitro.



