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IFOLIO 85.- PRIME COPIA.- ESCRITURA NUMERO: VEINTICUATRO.- g‘
_ /

St/ N 007422051

SUSTITUCION PARCIAL DE PODER: MESSERER, Dagmar a favor de %3
OLARTE, Carlos Reinaldo y otro del Poder otorgado por BAYER SCHERING ;&
' g

PHARMA AG.- En la Ciudad Auténoma de Buenos Aires, Capital de la Repiiblica m{é
¢
Argentina, el dia NUEVE de MARZO del afio DOS MIL SIETE, ante mi Maria gé
Sglvilla Lasarte, Escribana Autorizante, titular del Registro Notarial nimero 1788, S%“
COMPARECE: Dagmar MESSERER, argentina, nacida el 28 de mayo de 1.968, (%(Ij%
hija de Walter Messerer y Elsa Onelia Romanelli, soltera, titular del Documento Na- %E%
cional de Idéntidad Numero 20.383.892, Clave Unica de Identificacién Tributaria 27- &('\;:J

Yo,
20383892-7, con domicilio especial en la Avenida Leandro N. Alem 1.134, Piso 10°, KU

¢

()

. 9

de esta Ciudad de Buenos Aires.- La compareciente es mayor de edad.- INTERVIE- %\g

(
NE: por su propio derecho.- Y la compareciente EXPRESA: PRIMERO: Que la &%

(]
Sociedad “BAYER SCHERING PHARMA AG?”, con domicilio en Miillerstrasse ﬁgig
)
178, 13353, Berlin, Alemania, le confiri6 con fecha 22 de enero de 2007 en dicho pa- %

(]

NE

is, un Poder, el cual:mediante escritura nimero 14 de fecha 16 de febrero de 2007,

otorgada ante la Escribana Maricla Vanina Scardaccione, al folio 44, protocolo co-

triente de este Registro Notarial interinamente a su cargo, fue incorporado y transcrip- (

X0)
to al mismo, cuya primera copia tengo para este acto a la vista, doy fe y en lo perti- o

4

CE: Que en uso de la facultad conferida SUSTITUYE PARCIALMENTE el poder (
' (
mencionado a favor de Carlos Reinaldo OLARTE y/o James Ian RAISBECK, al

solo y Unico objeto de que en nombre y representacion de la Sociedad “BAYER

7

SCHERING PHARMA AG?”, y actuando en forma individual, indistinta y/o alterna-




S
o)

P o s

S

S
-*@)‘

TP

e

ST

MENENERENE

o i
NS

S

o,

AN T

S e
N

-

-

,.
RS EEE

25
=

NN

=

N007422051

.ROCOPIA.- ESCRITURA NUMERO: CATORCE .l

P
)

PODER que le

i

)afio DOS MIL SIETE, ante mi .. Escnbana Autonzante

‘..Jdamente, se presente exclusivamente anfe las autoriqgiades de COLOMBIA que co-
Wrrespondan y realicen ios actos enumerados enel citacio poder y con las facultades que
surgen del mismo, el que transcnpto en lo pertmente dice: “FOLIO 44.- I’RIMERA
- En la Ciudad Auténoma de
) Buenos Aires, Capital de la Repubhca Argenﬂna, el dga DIECISEIS de FEBRERO del

., COMPARECE: Dagmar

nanelli, soltera, titular dal Documento Nacional de Identidad Numero
1120.383.892, Clave Unica de Idennﬁcacmn Tnbutqua 27-20383892-7, domiciliada
f’ 1ega1mente en la Avenida Leandro N. Alem 1.134, P1§o 10°, de esta Cludad de Buenos
Aires.- La compareciente es mayor de edad.- ]NTERV[ENE: por su propio derecho.-
,v Y la compareciente EXPRESA: Que a los efectos que hubiere lugar, solicita de mi, la
Autorizante, LA INCORPORACION y TRANSCRIPCION en este protocolo del
fuera conferido en Berlin, Alemaniei, el 22 de enero de 2007, por la
WSociedad “BAYER SCHERING PHARMA AG” con domicilio en Miillerstrasse 178,
" 13353, Berlin, JAlemama sobre cuya plena v1genc1a‘re5ponde la requirente bajo jura-

0 mento.- Yo, la Autorizante, hago constar: a) Que el ;mstrumento de poder cuya incor-

‘ x¥tendido en idioma castellano, certificadas las ﬁrqu por notario en idioma aleman,
debidamente legalizado en idioma alemén (Sello de ?Apostilla de la Convencién de La
W Haya del 5 de octubre de 1961) y traduéido en lo péi'tinente al idioma nacional por la

, Traductora Piblica Laura Thieberger.- b) Que la comparemente en virtud de lo mani-
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(4 ) FR
1LLER & CO. (Sigue aclarac,[én en idioma inglés) - PODER Los abajo firmante/s 0 %@
. d b, Q’

2 BAY‘ER SCHERING PHARMA' AG domiciliados en Miillerstrasse 178 13353 Berlin

=

T
=
ST eSS

3 Alemania declaran por el presente otorgar a Dagmar MESSERER poder general am-

4 plio y suficiente para recabar de las autoridades ..., sud y centroamericanas ... que co-

.
e

5 respondan, la obtenci6n de patentes de invencién, el registro y la renovacién de mar-

. y o
<@7E§$< \53-2 g?/ :
S
-

6 pas y modelos y/o derechos de propiedad intelectual y/o nombres de dominio, a cuyo “gg g\:j» %%

9| )

7 efecto los faculta/n para llevar a cabo ante dichas autoridades todas las gestiones nece- %\?2 %’g §§
. § ) -

8 Jsarias al objeto indicado, presentar solicitudes, formular descripciones, oposiciones, % g§ %}%

) ) )

9 protestos, declaraciones, apelaciones y reclamos, oblar impuestos, justificar explota- i:i %33 ! ?:é

W .

10 piones, solicitar testimonios, aceptar transferencias, recibir documentos y valores, per- §< g{é : %0)

. ()))

11 gibir y hacer cuanto fuere necesario ante las autoridades administrativas de cualquier @( % g

12 prden. Por otra parte, les confieren.mandato para que en su nombre y representacién | g ' %5?2

13 puedan iniciar y proseguir cualquier juicio que actualmente los que suscriben tengan o o %’ |
14 gn el fututo‘ tuvieran ..., en Sudamérica, Centroamérica ..., con motivo de su nombre, gj :;;)g %}

15 marcas; de fabrica o de comercio, patentes de invencién y modelos y/o de sus derechos (¢ U &;‘,’3
: ()

16 e propiedad intelectual que actualmente posean o adquieran en lo sucesivo, promover (% 0 %}&)
’7 uicios de cualquier jurisdiccién, criminales, correccionales, civiles o comerciales, % %\
18 tontra los falsificadores, usurpadores o imitadores y contra los tenedores de articulos g %i?
19 gue infrinjan su nombre, marcas o patentes de invencidn, seguir los juicios por oposi- - a in;
4 X'
20 Lién u otros en que fueran parte como actores o demandados, defender el nombre, las g %%
21 narcas, pateﬁtes y modelos y/o de derechos de propiedad intelectual y/o nombres de 2: 3{)
22 flominio, haciendo las protestas del caso o diciendo de nulidad. Al efecto, podrén pre- () )
23 fentarse con escritos, querellas, pedidos, y lo que fuere necesario ante cualquier auto- a %w)
24 ridad judicial, presentar testigos, documentos y demaés justificativos, rendir pruebas de ) 0

25 cualquier especie, pedir nombramientos de peritos, pedir y absolver posiciones, asistir ()
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ramentos, decir de nulidad, desistir, percibir, otorgar recibos y en general practicar
H

odos los actos ly diligencias que sean precisos al desempeno de este mandato. Podran

\‘ 1961), en idioma alemén, efectuada por el PreSIdente: del Tribunal Regional de Berlin,

Alemania.~ En holas adjuntas sigue la referida }tracguccu’)n al idioma nacional la que
transcripta textualmente, dice: “TRADUCCION PUBLICA — (Sobre papel con mem-
brete de “MOELLER y CO” - América Latina - Ag;entes de la Propiedad Intelectual -
figura un Poder otorgado por la Sociedad “BAYER SCHERING PHARMA AG”, con
sedé en Berlin, Alemania, redactado eﬁ idioma nac}}ional, luego del que aparecen los

siguientes textos, que traducidos diceﬁ:) “BAYEI{ SCHERING PHARMA AG” —

Patentes y licencias — (Firmado y Aclarétdo:) pp Dr. ‘f‘jNoeske-Jungblut —pp (Firmado y
Aclarado:) Dr. Klose.- La versiéxi en inglés es paraj su informacién tinicamente.- Re-
gistro de Actas N° R 17/2007.- Me he referido a la Prohibicién de intervencion segiin

¢l articulo 3, parrafo 1, N° 7, de la Ley de Certiﬁcadiones. Mi pregunta de si ha existi-
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2 va.- Las firmas trazadas ante mi por el Dr. Walter Klose, que nacié el 26 de diciembre
3 ide 1952, y de la Dra. Chistiane Noeske-Jungblut de soltera Noeske, que naci6 el 26 de
4 [junio de 1957 ~ Ambos de mi personal conocimiento — Ambos con domicilio comer-
5 icial en 13353 Berlin, Miillerstrasse 178 son auténticas, de lo que doy fe.- Al mismo
6 tiempo certifico en base a que tuve a la vista en el dia de hoy las actas del Registro de

7 Comercio del Tribunal de Primera Instancia de Charlottenburg, N° de Registro HR B

11 lestan facultados en su cardcter de mandatarios a representar en forma conjunta a la

12 Sociedad “Bayer Schering Pharma Aktiengesellschaft” de Berlin. Berlin, 22 de enero #

13 [de 2007.- El escribano (firma ilegible) y liquidacion de derechos. (Hay un sello en
14 joblea sobre precinto:) Dimitri Rempen, Escribano de Berlin.- 91012 E-F.- APOSTI-
" 15 LLA — (Convencion de La Haya del 5 de Octubre de 1961) - Pais: Repiblica Federal

16 [de Alemania - Este instrumento publico fue firmado por Dimitri Rempen, actuando en

20 lgional de Berlin — Firma él Funcionario autorizado (firmado y aclarado:) Holldorf —

22 nentes en los idiomas aleman e inglés del documento que se acompafia, que he vertido

23 lal idioma nacional, en Buenos Aires, a 6 de febrero de 2007.- Hay una firma ilegible.

25 RES ALEMAN — FRANCES — Tomo II Folio 254 (Cap.) Tomo III — 98 — (La Plata) —

1do una intervencién previa en el sentido de la norma me fue contestab[ por la negati-

a8 283, que la Sociedad “Bayer Schering Pharma Aktiengesellschaft”, con sede en Ber- |
9 [lin, esté inscripta con el nimero mencionado arriba en el Registro de Comercio y que 0

10 [la arriba mencionada Dra. Noeske-Jungblut y el arriba mencionado Dr. Walter Klose

1’7 su cardcter de escribano de Berlin, estando provisto del sello del escribano.- Certifica- ( i
18 ldo en Berlin, el 24 de enero de 2007, por el Presidente del Tribunal Regional de Ber- (§

(
19 llin, con el N° 9101 a E-F 536/07 - Sello (hay un sello:) el Presidente del Tribunal Re-

21 [Juez Principal del Tribunal Regional.- ES TRADUCCION FIEL de las partes perti- (J§

24 [Hay un sello que dice: “LAURA THIEBERGER — MATRICULA DE TRADUCTO- '

(s
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f@ CIUDAD DE BUENOS AIRES Corresponde a la Legalizaciéon N° T4-3278/07. Sigue
) [

,g una firma ilegible: Esteban Santiago Allegretti”.- ES COPIA FIEL, doy fe.- Al dorso

ba de conforrhldad la firma ante mi, 'doy fe.- Dagmar MESSERER Ante mi: MA-

RIELA VAN}NA SCARDACCIONE. Escribana. Esté mi sello CONCUERDA con

O escrltura atriz que pasé ante mi, al folio 44 del Registro Notarial nimero 1788,

o)
X mtennamente a mi cargo.- PARA LA APODERADA expido la presente PRIMERA

: COPIA en tres (3) sellos de actuacion notarial numerados correlativamente desde el

\
)
X

mimero N 00 376153 al presente inclusive, que sello y firmo en la fecha y lugar de su

0
k’ otorgannemo, doy fe.- Sigue una ﬁrma ilegible y un sello que dice: Mariela V. Scar-

|

®

‘ > daccxone EsErlbana Mat. 4527.”.- ES COPIA FIEL de las partes pertinentes de la

Q’escntura de referencia, doy fe.- CUARTO Fmalmente la compareciente expresa; a)
|)¢)
Que el presen e otorgamiento no 31gn1fica renunciar al ejercicio de las facultades sus-
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N 007422054

(
1'[ciente (Articulo 1.002 del Cédigo Civil): Se justifica la misma por conocimiento de Q
2 la Autorizante.-Yo, la Escribana Autorizante impongo y advierto a la compareciente, a () y )
: _ P
a jtenor de lo dispuesto en el articulo 77 inciso h) de la Ley Orgénica Notarial Numero ’(;: }3}8
1 : . ’ i ‘ ;‘, PQ‘
4 1404, respecto de los alcances y consecuencias de las cldusulas contenidas en la presen-- « %‘%
: ()
5 te escritura y del derecho de leer por si este instrumento.- LEO esta escritura a la a4 ;
o A )
. by
6 jcompareciente, quien asi la otorga y en prueba de conformidad la firma ante mi, doy §{,
7 |fe.- Dagmar MESSERER. Ante mi: MARIA SILVINA LASARTE. Escribana. Esté {§ 0
G )
8 imi sello. CONCUERDA con su escritura matriz que pas6 ante mi, al folio 85 del Re- g IR
’Q}gistro Notarial nimero 1788, a mi cargo. PARA LA PODERDANTE expido la pre- " k%%’ :
| | 0ol [l
10 jsente PRIMERA COPIA ¢n cuatro (4) sellos de actuacién notarial numerados corre- Q\ )
i ' ' (/)
11 lativamente desde ¢l ndmero N 007422051 al presente inclusive, que sello y firmo en ’,ﬁ #3
0gl [0
12 [la fecha y lugar de su otorgamiento, doy fe.- 04
| | o
13 dol o
Q
14 €
' ()
| @%
15 :.:: e
{ N
16 (€
. .: )
® :
(0
0
18 N -
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the production thercof, and the use thereof as a medicinal product.
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Inhibitors of soluble adenylate cyclase

The present invention relates to inhibitors of soluble adenylate cyclase,
production thereof and use thereof for the production of a medicinal product for
contraception.

A large number of modern methods of contraception are currently available for
women, but very few methods are available for male fertility control (condom
and sterilization). Development of reliable new means of male fertility control is
urgently needed. The infertility brought about by a "male pill" should be
reversible and should be just as effective as the existing methods available to
women. Infertility should be developed relatively quichy and should persist for
as long as possible. Such a method of contraception should have no side-
effects, and the preparations may be non-hormonal as well as hormonal. A
possible starting point is regulation of the activity of an enzyme that plays an
important role in fertilization of the ovum: soluble adenylate cyclase (sAC). This
enzyme is mainly expressed in the testicular stem cells and is present in mature
sperm.

in 1999, the authors Levin and Buck succeeded in purifying and cloning an
isoform of sAC from rat testes (Proc. Natl. Acad. Sci. USA 96 (1): 79-84).

The recombinant rat enzyme can be stimulated by bicarbonate. It was
demonstrated, using antibodies, that the catalytic domain of the enzyme is
localized in testes, sperm, kidneys and the choroid plexus. These disclosures
are the subject of application WO01/85753, which was granted in the USA
(US6544768).

WO001/21829 (Conti ef al.) claims isolated polynucleotide sequences that code
for the human isoform of SAC, isolated sAC polypeptides and test systems,
using which it is possible to identify substances that inhibit the activity of sAC.
The possibility of using these substances to achieve a reversible reduction in
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the motile sperm count, and their use as a means of controlling male fertility, is
disclosed.

John Herr's group demonstrated the isolation and characterization of the human
isoform of sAC from sperm. WO 02/20745 claims, in addition to nucleic acids
that code for sAC, also test systems for identifying substances that modulate
the expression or the activity of human sAC. Such compounds might, for
example, selectively inhibit the activity of sAC, as a consequence of which the
sperm would lose the capacity to fertilize an ovum. These sAC inhibitors might
therefore serve as medicinal products for non-hormonal contraception.

However, the sAC inhibitors that are already known display specific problems:
catechol estrogens (T. Braun, Proc Soc Exp Biol Med 1890, 194(1): 58ff) and
gossypol (KL Olgiati, Arch Biochem Biophys 1984, 231(2): 411ff) are inherently
toxic, whereas adenosine analogs only have a very weak inhibitory action (MA
Brown and ER Casillas, J Androl 1984, 5:361ff). The inhibitors of recombinant
human sAC described by Zippin et al. are somewhat more potent (ICso < 10 uM)
(JH Zippin et al., J Cell Biol 2004, 164(4): 527ff).

In order to provide a means for male fertility control, there is an increasing
demand for substances that lead to infertility quickly, reversibly and
successfully.

This problem is solved by the provision of the compounds of general Formula |,

RS
SO ' L
¥ x~ Ny
A M

where the following notation is used:
R! a hydrogen, halogen, CF3, a C3-Cs-cycloalkyl, which is optionally
multiply saturated and optionally multiply substituted, or

11
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the group C1-Cs-a|k)’|. C1-Ceg-aryl, C1-Cs-acyl, halo-C4-Cg-alkyl, C;-
Ce-alkyl-C4-Cs-alkyl, C4-Cg-alkyl-C1-Cg-acyl, C41-Cg-acyl-C+-Cg-acyl,
C1-Cg-alkyl-Cy-Cg-aryl, C4-Cg-aryl-C4-Cs-alkyl or CF3,
in which C1-Cs-alkyl. C4-Cg-aryl, C1-Cg-acyl, halo-Cy-Cs-
alkyl, C4-Cg-alkyl-C4-Cg-alkyl, C1-Cg-alkyl-C1-Cs-acyl, C1-Cs-
acyI-C1-Cséacyl.‘ C+-Ce-alkyl-C1-Cs-aryl or C1-Cg-aryl-C4-Csg-
alkyl can optionally be interrupted singly or multiply,
identically or differently by oxygen, sulfur or nitrogen, or

‘the group sulfonyl-C4-Cs-alkyl, sulfonamide, or cyano,

a halogen, CF3, a C;-Cg-cycloalkyl, which is optionally multiply
saturated and optionally multiply substituted, or
the group Cy-Cg-alkyl, C+-Ce-aryl, C4-Ce-acyl, halo-C4-Ce-alkyl, Cs-
Ce-alkyl-C4-Ce-alkyl, Cy-Cg-alkyl-C4-Cg-acyl, C1-Cg-acyl-Cy-Cg-acyl,
C4~Ce-alkyl-C4-Cg-aryl, C4-Cg-aryl-C4-Cg-alkyl or CF3,
in which C4-Cg-alkyl, C1-Cg-aryl, C1-Cg-acyl, halo-C4-Cg-
alkyl, C4-Cg-alkyl-C4-Cg-alkyl, C1-Cg-alkyl-C+-Cg-acyl, C1-Ce-
acyl-C1-Cg-acyl, C4-Cg-alkyl-Cy-Cg-aryl or C4-Cg-aryl-Cy-Ce-
atkyl can optibnally be interrupted singly or multiply,
identically or differently by oxygen, sulfur or nitrogen, or
the group su!fonyl-cf—ce-aikyl. sulfonamide, or cyano,

a Cg-C1z-aryl, which can optionally be substituted singly or multiply,
identically or differently with halogen, with C-Cs-alkyl or C4-Cs-
acyl,

which can optionally be singly or multiply substituted,

or can be substituted with C4-Cg-alkoxy, hydroxy, cyano,

CO2-(Cs-Ce-alkyl), N-(C4-Cs-alkyl)z, CO-NR*RS or with CF3,
a Cs-Cq2-heteroaryl, which can optionally be substituted singly or
multiply, identically or differently with halogen, with C-Cg-alkyl, C¢~
Ce-acyl, C1-Cg-alkoxy, hydroxy, cyano, CO2-(C4-Cg-alkyl), N-(C1-Cg-
alkyl)z, CO-NR*R® or with CF; or

12
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a C3-Cg-cycloalkyl, which can optionally be substituted singly or
multiply, identically or differently with halogen, CF3, hydroxy, cyano,
CO2-(C4-Cg-alkyl), Cy-Ce-alkyl, C1-Cs-acyl, N-(C4-Cg-alkyl)z, CO-
NR‘R® or Ci-Cg-alkoxy,

a hydrogen, a Cs-Cs-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C-Ce-alkyl, C1-Ce-
acyl, C4-Cg-alkoxy or CF3,

a Cg-Cqz-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C¢-Cg-alkyl, C+-Cg-acyl, Cs-
Ces-alkoxy, N-C4-Cg-alkyl-C4-Cg-alkyl, CF3 or cyano, or

a Cs-Cyz-heteroaryl, which is optionally substituted singly or
muitiply, identically or differently with halogen, C4-Cg-alkyl, C1-Ce-
acyl, C-Cg-alkoxy, N-C4-Cg-alkyl-C4-Cg-alkyl, CF3 or cyano, or

a C-Cg-alkyl, which can be substituted arbitrarily,

a hydrogen, a C3-Ce-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C4-Cg-alkyl, C4-Ce-
acyl, C4-Cg-alkoxy or CFs3,

a Cg-Cyo-aryl, whiéhii_s optionally substituted singly or multiply,
identically or differently with halogen, with C4-Cg-alkyl, C4-Cg-acyl,
C1-Ceg-alkoxy, N-C4-Cg-alkyl-C+-Cg-alkyl, CF3 or cyano, or

a Cs-Cqz-heteroaryl, which is optionally substituted singly or
muitiply, identically or differently with halogen, C4-Cs-alkyl, Cy-Cg-
acyl, C4-Cg-alkoxy, N-C¢-Cg-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a C4-Ce-alkyl, which can be substituted arbitrarily,

together form a 5-8-membered ring, which can contain further
heteroatoms, and

the groups sulfonyl, (CHz), or carbonyl,

a -(CHz)n- or carbonyi group
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Z a nitrogen,
A an oxygen or sulfur and
n 0-4,

as well as their isomers, diastereomers, enantiomers and salts, which overcome
the known drawbacks and disblay improved propertiés, i.e. display good
efficacy, good solubility and stability.

The compounds according to the invention inhibit soluble adenylate cyclase and
so prevent capacitation of the sperm and thus provide male fertility control.

Alkyl means in each case a linear or branched alkyl residue, such as methyi,
ethyl, propyl, isopropyl, butyl, isobutyl, sec. butyl, tert. butyl, pentyl, isopentyl
and hexyl.

Alkoxy means in each case a linear or branched alkoxy residue, such as
methoxy-, ethoxy-, n-propoxy-, iso-propoxy-, n-butoxy-, sec-butoxy-, iso-butoxy-,
tert. butyloxy-, pentoxy-, iso-pentoxy- and hexoxy-.

Acyl means in each case a linear or branched residue, such as formyl, acetyl,
propionyl, butyroyl, iso-butyroyl, valeroyl and benzoyl.

Cycloalkyl means monocyclic alkyl rings such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.

The cycloalkyl residues can contain one or more heteroatoms, such as oxygen,
sulfur and/or nitrogen, instead of the carbon atoms. Such heterocycloalkyls with
3 to 6 ring atoms are preferred. The ring systems, in which optionally one or
more possible double bonds can be contained in the ring, mean for example
cycloalkenyls such as cyclopropenyl, cyclobutenyl, cyclopentenyl,

14
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cyclopentadienyl, cyclohexenyl, cycloheptenyl, where the coupling can take
place both on the double bond and on the single bonds.

Halogen means in each case fluorine, chlorine, bromine or iodine.

In each case the aryl residue comprises 6-12 carbon atoms and can for
example be benzocondensed. The following may be mentioned as examples:
phenyl, tropyl, cyclooctadienyl, indenyl, naphthyi, biphenyl, florenyl, anthracenyl
etc.

In each case the heteroaryl residue comprises 5-16 ring atoms and can contain
one or more, identical or different héteroatoms, such as oxygen, sulfur or
nitrogen in the ring instead of carbon, and can be mono-, bi- or tricyclic and can
additionally be benzocondensed in each case.

The following may be mentioned as examples:

thienyl, furanyl, pyrrolyl, oxazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, etc. and benzo derivatives thereof, e.g.
benzofuranyl, benzothienyl, benzooxazolyl, benzimidazolyl, indazolyl, indolyl,
isoindolyl, etc; or pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc. and benzo
derivatives thereof, e.g. quinolyl, isoquinolyi, etc; or azozinyl, indolizinyl, purinyl,
etc. and benzo derivatives thereof; or quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, pteridinyl, carbazolyl,
acridinyl, phenazinyl, phenothiazihyl, phenoxazinyl, xanthenyl, oxepinyl, etc.

The heteroaryl residue can be benzocondensed in each case. For example, the
following may be mentioned as §-ring heteroaromatics: thiophene, furan,
oxazole, thiazole, imidazole, pyrazole and benzo derivatives thereof and as 6-
ring-heteroaromatics pyridine, pyrimidine, triazine, quinoline, isoquinoline and
benzo derivatives.

Heteroatoms is to be taken to mean oxygen, nitrogen or sulfur atoms.
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If an acid function is present, the phyéiologically compatible salts of organic and
inorganic bases are suitable as salts, such as the readily soluble alkali and
alkaline-earth salts and N-methyl-glucamine, dimethyl-glucamine, ethyl-
glucamine, lysine, 1,6-hexadiamine, ethanolamine, glucosamine, sarcosine,
serinol, tris-hydroxymethylaminomethane, aminopropanediol, Sovak base, 1-
amino-2,3,4-butanetriol.

If a basic function is present, the physiologically compatible salts of organic and
inorganic acids are suitable, such as hydrochloric acid, sulfuric acid, phosphoric
acid, citric acid, tartaric acid etc.

Compounds of general Formula | in which the symbols have the following
meanings are especially prefered,

R a hydrogen, halogen, CF3,
a C;-Cs-cycloalkyl, or the group C4-Cg-alkyl, C1-Cg-aryl, C4-Ce-acyl,
halo-Cy-Cg-alkyl, C4-Ce-alkyl-C4-Ce-alkyl, C1-Cg-atkyl-C4-Ce-acyl,
C1-Cs-acyl-C1-Cg-acyl, C1-Ce-alkyl-C1-Ce-aryl, C1-Ce-aryl-C1-Ce-
alkyl or CF3,
in which C4-Cs-alkyl, C4-Cg-aryl, C4-Cg-acyl, halo-C4-Cg-
alkyl, C1-Cs-a|kY|-C1-Ca-a|ky|, C1-C5-alkyl-C1-Cs-acyl, Ci-Cs-
acyI-C1-Cs-acyl, C1-Cs-alkyl-C1-Ce-aryl or C1-Cs-aryl-C1-Cs-
alkyl can optionally be interrupted singly or multiply,
identically or differently by oxygen, sulfur or nitrogen, or
the group sulfonyl-C4-Ce-alkyl, sulfonamide, or cyano,

R? a halogen, CF3, a C3-Cg-cycloalkyl,
or the group C+-Ce-alkyl, C1-Ce-aryl, C1-Ce-acyl, halo-C1-Ce-alkyl,
C1-Cs-alkyl-C4-Cg-alkyl, C1-Cg-alkyl-Cy-Cs-acyl, C1-Cg-acyl-Cq-Ce-
acyl, C4-Cg-alkyl-C1-Ce-aryl, C1-Ce-aryl-C4-Cg-alkyl or CF3,
in which C4-Cg-alkyl, C4-Cg-aryl, C4-Cg-acyl, halo-C4-Ce-
alkyl, C1-Cg-alkyl-C4-Cg-alkyl, C1-Cg-alkyl-C4-Cg-acyl, C4-Ce-
acyl-C4-Cg-acyl, C+-Cg-alkyl-C1-Cs-aryl or C1-Cg-aryl-C4+-Ce-
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alkyl can optionally be interrupted singly or multiply,
identically or differently by oxygen, sulfur or nitrogen, or
the group sulfonyl-C4-Cg-alkyl, sulfonamide, or cyano,

a Cg-Cyz-aryl, which can optionally be substituted singly or muitiply,
identically or differently with halogen, with C4-Cg-alkyl, C4-Cz-acyl,
C1-Cz-alkoxy, cyano, hydroxy, N-(CHa)z, CO2-(C+-Cs-alkyl), CO-
NR*R® or with CF,

a Cs-Cq2-heteroaryl, which can optionally be substituted singly or
multiply, identically or differently with chlorine and/or fluorine, with
C4-Cs-alkyl, C4-C3-acyl, C4-Cs-alkoxy, cyano, hydroxy, N-(CHs)o,
CO2-(C-Ca-alkyl), CO-NR*R® or with CF3,

a Cs-Cg-cycloalkyl, which can optionally be substituted singly or
multiply, identically or differently with chlorine and/or fluorine, CF3,
cyano, Cy-Cs-alkyl, C1-Cy-acyl, hydroxy, N-(CHs)z, COz{(C1-Cs-
alkyl), CO-NR*R® or C;-Ca-alkoxy,

a hydrogen, a Cs-Cs-cycloalkyi, which is optionally substituted
singly or multiply, identically or differently with C4-Cs-alkyl, C4-Cs-
acyl, C1-Cs-alkoxy or CF3,

a Cg-Cqz-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C4-Cz-alkyl, C4-Cz-acyl, Cs-
Cs-alkoxy, N-C4-Ca-alkyl-C1-Ca-alkyl, CF3 or cyano, or

a Cs-Cix-heteroaryl, which is optionally substituted singly or
multiply, identically or differently with halogen, C4-Cj-alkyl, C+-Cs-
acyl, C4-Cz-alkoxy, N-C4-Cs-alkyl-C4-Ca-alkyl, CF3 or cyano, or

a Cy-Ce-alkyl, which can be substituted arbitrarily,

a hydrogen, a C3-Cg-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C4-Cs-alkyl, C4-C3-
acyl, C4-Ca-alkoxy or CF3,
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a Cg-Cyz-aryl, which is optionally substituted singly or multiply,
identicaliy or differently with halogen, C4-Cs-alkyl, C¢-Cs-acyl, C+-
Cs-alkoxy, N-C4-C3-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a Cs-Cyz-heteroaryl, which is optionally substituted singly or
multiply, identically or differently with halogen, C1-Cs-alkyl, C1-Cs-
acyl, C4-Cs-alkoxy, N-C4-C3-alkyl-C4-C3-alkyl, CF3 or cyano, or

a C4-Cg-alkyl, which can be substituted arbitrarily,

together form a 5-8-membered ring, which can contain further
heteroatoms, and

the groups sulfonyl, (CHz), or carbonyl,
a -(CHz)y- or carbonyl grqt{p,

a nitrogen,

an oxygen or sulfur, and

stands for 0 — 2,

as well as their isomers, diastereomers, enantiomers and salts.

Compounds of general Formula | in which the symbols have the following

meanings are also preferred,

R1

RZ

a hydrogen,

a C3-Cs-cycloalkyl, C1-Cg-alkyl, CF3, cyano, bromine, or the group
=-OCFj3, -50;-CHjs,
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a 'Cewcm-aryl, which can optionally be substituted singly or multiply,
identically or differently with halogen, C-Cg-alkyl, C4-Cz-acyl, Cy-
Cz-alkoxy, cyano, hydroxy, N-(CHz)z, COz(C4-Cs-alkyl), CO-NR‘R®
or CF3,

a Cs-Cy2-heteroaryl, which can optionally be substituted singly or

‘muiltiply, identically or differently with chlorine and/or fiuorine, with

Cy-Cg-alkyl, C4-Cs-acyl, C+-Cs-alkoxy, cyano, hydroxy, N-(CHs)s,
CO2-(C1-Ca-alkyl), CO-NR*R® or with CFs,
a C3-Cg-cycloalkyl, which can optionally be substituted singly or

“multiply, identically or differently with chlorine and/or fluorine, CF3,

cyano, Cy-Cz-alkyl, C4-Cs-acyl, hydroxy, N-(CHjs)z, CO2~(C4-Cs-
alkyl), CO-NR*R® or C-Cs-alkoxy,

a hydrogen, a Cs-Ce-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C;-Ca-alkyl, C1-Ca-

- acyl, C4-Cs-alkoxy ,Qf CFs,

a Cs-Cyz-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C4-C3-alkyl, C4-Cz-acyl, Cs-
Ca-alkoxy, N-C4-Cz-alkyl-C4-C3-alkyl, CF3 or cyano, or

a Cs-Csz-heteroaryl, which is optionally substituted singly or
muitiply, identically or differently with haiogen. C1-Ca-alkyl, C4-C3-
acyl, C4-Cs-alkoxy, N-C4-Cs-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a C4-Ce-alkyl, which can ba substituted arbitrarily,

a hydrogen,
a sulfonyl or carbonyl group or -(CHa)y,
a «(CHa)- or'carbonyi group,

a nitrogeri.
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Compounds of general Formula | in which the symbols have the following
meanings are also preferred,

R' a hydrogen,

R? a Cs-Cg-cycloalkyl, C1-Cg-alkyl, CF3, cyano, bromine, or the group
-OCF3, -802-CHj in the para-position,

R® a Cg-C1z-aryl, which can optionally be substituted singly or doubly,
identically or differently with halogen, C,-C3-alkyl, acetyl, methoxy,
ethoxy, cyano, hydroxy, N-(CHs)z, CO2~(Ci-Cy-alkyl), CO-NHR® or
CF3,

a Cs-C2-heteroaryl, which can optionally be substituted singly or
doubly, identically or differently with chlorine and/or fluorine, with
C4-Cz-alkyl, acetyl, methoxy, ethoxy, cyano, hydroxy, N-(CHs)2,
CO2~(C1-Cs-alkyl), CO-NHR® or with CF,

a C3-Cg-cycloalkyl,

rR* a hydrogen, a C3-Cs-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C4-Cs-alkyl, C4-Cj-
acyl, C1-Cj-alkoxy or CF3,
a Cg-Cq2-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C4-Cs-alkyl, Cq-Cs-acyl, Cy-
Cs-alkoxy, N-C1-Cs-alkyl-C1-Cy-alkyl, CFs or cyano, or
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X a'sulfonyl or carbonyl group, or -(CHz)n-
Y " | a -(CHa),- or carbonyl group, -
-z a nitrogen,
A ~ an oxygen or sulfur and-
10 n 1-2
: -_as werll és their isomers, diastereomers, enantiomers and salts.
15 ' The following compounds according to the present invention are quite especially
- preferred: |
(+/-)-5-(4-tert-Butylbenzenesulfonylamino)-3-phenyi-1-benzothlophene-2-
g carboxylic acid-(2-hydroxypropyl)amide
20 - (+-)-B-(4-tert-Butyibenzenesulfonylamino)-3-phenyl-1-benzothiophene-2-
| carboxylic acid-(2-hydroxymethylethyl)amide
-+ -(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-benzothiophene-2-
. carboxylic acid-(tetrahydropyran-4-yl)amide
'5—(4-tert—Butylbenzenesulfonylamino)-s-phenyl-1-benzothlophene-Z—
2 carboxylic acide(z—morpholin%-yl-amyl)amide .
_5-(4-ter_'t-Butylbenzenesulfdnyl_amino)-a-phenyl-1 -benzofuran-2-carboxylic
acid-(tetrahydropyran-4-yi)amide
5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-benzofuran-2-carboxylic
acid-(2-morpholin-4-yl-ethyl)amide
5-(4-tert-Butyl-phenyisulfonyliamino)-3-phenyl-benzo[b]thiophene-2-

carboxylic acid-(3-morpholin-4-yl-propyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[bjthiophene-2-
carboxylic acid-cyclopentyl-amide
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5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-(4-pyridyl)-amide

- 5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzofb]thiophene-2-
carboxylic acid-(2-methoxy-ethyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyi-benzo[b]thiophene-2-
carboxylic acid-cyclohexyl-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-(2-hyxdroxy-ethyl}-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-(2-propen-1-yl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-(2-acetylamino-ethyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo|b]thiophene-2-
carboxylic acid-(5-hydroxy-4'.4-,dimethyl-pentyl)-amide
(+I-)-5-(4-tert-ButylphenylsuIfbnylamino)-S-phenyl-1 -benzofuran-2-
carboxylic acid-(2-hydrox9propyl)amide
(+/-)-5-(4-te|t-ButylbenzenesuIfonylamino)-3-phenyl-1-benzofuran-z-
carboxylic acid-(2-hydroxy-1-methylethyl)amide.

The compounds according to the invention inhibit soluble adenylate cyclase,
and this is also the basis of their action for example in male fertility control.

Adenylate cyclases are the effector molecules for one of the most-used signal-
transduction pathways, they synthesize the second messenger molecule cyclic
adenosine monophosphate (CAMP) from adenosine triphosphate (ATP) with
splitting-off of pyrophosphate (PP). ¢cAMP mediates numerous cellular
responses to a large number of neurotransmitters and hormones. Soluble,
sperm-specific  adenylate cycla'se | (sAC, human mRNA sequence
(GenBank) nm_018417, human gene ADCY X) is one out of ten adenylate
cyclases described in the human genome. sAC exhibits some épeciﬁc
properties that distinguish it from the other adenylate cyclases. In contrast to all
other adenylate cyclases, sAC is stimulated by the concentration of bicarbonate
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in the surrounding medium and not by G proteins. SAC does not possess any
transmembrane regions in its aminq acid sequence, it cannot be inhibited by
forskolin, can be stimulated much more strongly by manganese than by
magnesium, and only displays slight sequence homologies to the other
adenylate cyclases (s 26% identity of the catalytic domains | and Il of sAC with
other adenylate cyclases at the amino acid level).

Specific, manganese-dependent activity of SAC was first described by T. Braun
et al. (1975, PNAS 73:1097ff) in rat testis and sperm. N. Okamura ef al. (1985,
J. Biol. Chem 260(17):9699ff) showed that the substance which stimulates the
activity of sAC in boar seminal fluid is bicarbonate. It was also shown that AC
activity that can be stimulated by bicarbonate can only be detected in rat testis
and sperm, but not in other tissues. sSAC was purified from rat testis and
sequenced for the first time by the Buck and Levin group (J. Buck et al. 1999,
PNAS 96:79ff, WO 01/85753). The expected properties (e.g. capacity to be
stimulated by bicarbonate and magneéium) were confirmed on recombinantly
expressed protein (Y. Chen ef al: 2000, Science 289:625ff).

Testis-specific and sperm-specific expression of the enzymes can be concluded
from data on the distribution of SAC mRNA and on sAC activity that can be
stimulated by bicarbonate (ML Sinclair ef al. 2000, Mol Reprod Develop 56:6ff;
N Okamura et al. 1985, J. Biol. Chem 260(17):9699ff; J. Buck et al. 1999, PNAS
06:79ff). In the testls, sSAC mRNA is only expressed in later stages, of the
gametes developing to sperm, but not in somatic cells (ML Sinclair et al. 2000,
Mol Reprod Develop 56:6ff).

There have heen a number of pharmacological investigations into the function
of sAC in sperm in mammals. Before sperm can penetrate the zona pellucida of
the ovum and then fuse with the oolemma of the ovum, sperm must be
prepared for this functionality. ”I"his"process. sperm capacitation, has been
thoroughly investigated. A capacitated sperm is characterized by an altered
pattern of movement and by the ability to go through the process of the
acrosome reaction (release of lytic enzymes which presumably serve for

23
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penetration of the zona pellucida by the sperm) when suitably stimulated.
Sperm capacitation takes place in vivo and in vitro and among other things
independently of a raised bicarbonate concentration in the medium (PE Visconti
& GS Kopf (1998), Biol Reprod 59:1ff; E de Lamirande et al. 1997, Mol Hum

Reprod 3(3):175ff). Sperm caipat:itation can also be stimulated by adding

suitable membrane-passing cCAMP analogs, e.g. db-cAMP, and an inhibitor that
prevents their degradation (e.g. IBMX). The presumed dependence of sperm
function on sAC was confirmed only recently by a genetic deletion model, a so-
called knock-out mouse (G Esposito ef al. 2004, PNAS 101(9):2993ff). Male
mice lacking the gene for SAC exhibit spermatogenesis that proceeds normally,
but are infertile. The sperm have motility defects and are not capable of
fertilizing an egg. The animals did not display any other defects or abnormal
findings, which contradicts other hypothesized functions of sAC (JH Zippin et al.
2003, FASEB 17.82ff)).

sAC has a unique sequence and only slight homology to other somatic
adenylate cyclases. It is the only adenylate cyclase in mammalian sperm and
the activity is essential for “spennilmotilfty and capacitation. Specific sAC
inhibitors accordingly represeht an important possibility for controlling male
fertility.

The present invention therefore relates to medicinal products that contain at
least one of the compounds as claimed in claims 1-3.

The present invention also relates to the use of the compounds as claimed in
claims 1-7.

For use of the compounds according to the invention as medicinal products they
are converted to the form of a pharmaceutical preparation, which contains, in
addition to the active substance, pharmaceutical, organic or inorganic inert
vehicles that are suitable for enteral or parenteral application, for example
water, gelatin, gum arabic, lactose, starch, magnesium stearate, talc, vegetable
oils, polyalkylene glycols etc. The pharmaceutical preparations can be in solid
form, for example as 'tablet‘s‘._ dragées.'suppositories. or capsules, or in liquid
form, for example as solutions, suspensions or emulsions. If necessary they
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also contain excipients, such as preservatives, stabilizers, wetting agents or
emulsifiers; salts for altering osmotic pressure or buffers. These pharmaceutical
preparations are also the object of the present invention.

Injection solutions or suspensions, especially aqueous solutions of the active
compounds in polyhydroxyethOXyIated castor oll, are particularly suitable for
parenteral application.

Surface-active excipients such as saits of bile acids or animal or vegetable
phospholipids, as well as mixtures thereof and liposomes or their constituents,
can also be used as carrier systems.

In particular, tablets, dragées or capsules with talc and/or hydrocarbon vehicles
or binders, for example lactose, maize starch or potato starch, are suitable for
oral application. Application can also be in liquid form, for example as juice, to
which a sweetener is added if required. Clathrates are also suitable for oral
application of these compounds, and the following may be mentioned as
examples: the clathrates with alpha-, beta-, gamma-cyclodextrin or aitematively
beta-hydroxypropyl-cyclodextrin. |

The present invention also relates to enteral, parenteral and oral application.

The dosage of the active substances k:an vary depending on the route of
administration, the patient's age and \Jeight. the nature and severity of the
disease to be treated and similar facﬁors. The daily dose is 0.5-1000 mg,
preferably 50-200 mg, and the dose can be a single dose that is to be

administered once, or can be divided i;it 2 or more daily doses.

The compounds according to the invenﬁion of general Formula | are, among
other things, excellent inhibitors of soﬁuble adenylate cyclase. Inhibitors of
soluble adenylate cyclase lead to depression of the cAMP signal. The cAMP
level is decisive for control of the proc‘egrses that play an important role in cell
proliferation, cell differentiation and apoFtosis. Diseases, e.g. cancer, in which
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depression of the cAMP level is decisiv?. can be modulated by inhibitors of
soluble adenylate cyclase. This modtrlation can have prophylactic and
therapeutic effects for patients suffering such a disease. At the present time
diseases which are, like cancer, associated with increased cell proliferation, are
treated for example by radiotherapy and chemotherapy. These methods are
nonspecific and have a high potential for side-effects. The provision of new
substances, which act directly on particular target sites, is therefore
advantageous. The present invention relates to substances that modulate cAMP
production by the inhibition of solublé adenylate cyclase. For example,
abnormal cell proliferation can be redqlced or prevented by regulation or
inhibition of cAMP production. Soluble adenylate cyclase can be inhibited by the
use of the substances according to the invention, with a consequent reduction in
cell proliferation. The present invention relates to medicinal products for the
treatment of diseases that contain at least one compound according to general
Formula |, and medicinal products with suitable vehicles and excipients. The
diseases are characterized in that they are caused by disturbances of

metabolism of the second messenger cAMP.
|

Lowering of the cCAMP concentration by inhibition of soluble adenylate cyclase
can provide a means of mddulation, f sperm capacitation. The present
invention relates to the use of the subStaIces according to the invention for the
lowering and/or inhibition of malé’gamete fertility, mediated by the reduction or
inhibition of soluble adenylate cyclase activity and accordingly of sperm

capacitation.

Fertilization of the ovum can be prevented by administering an effective amount
of a substance that leads to inhibition of cAMP production. The present
invention also relates to the use of the compound of general Formula | for the
production of a medicinal product for non-hormonal contraception.

If the production of the starting compoundfs is not described, these are known or
can be produced similarly to known compdunds or methods described here. It is

PCT/EP2006/005608 3
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also possible to carry out all the reactions de#cribed here in parallel reactors or
|

|

using combinatorial techniques.

" The mixtures of isomers can be separated itho the enantiomers or E/Z isomers

~ |
by usual methods, for example crystallizatiow chromatography or sait formation.
|
The salts are produced in the usual manner, py adding the equivalent amount or
an excess of a base or acid, which is in solutjon if necessary, to a solution of the
compound of Formula |, separating the prec*pitate or processing the solution in

the usual way. “

Production of the compounds according t\cp the invention
The following examples explain the produdtion of the compounds of general
Formula | according to the invention, withm}Jt limiting the scope of the claimed
compounds to these examples. f
The compounds of general Formula | according to the invention can be
produced as described below. /b

|
Step 1: Amide coupling: |
Dissolve a carboxylic acid (1.0 equivqlem%) in N,N-dimethylformamide (DMF)
{10 mi/1 mmol), and add N-[(dimethylamiho)—‘l H-1,2,3-triazolo[4,5-b]pyridin-1-
ylmethylene]-N-methylmethanamlmumhemﬂuorophosphate- N-oxide (HATU)
(1.1 equivalent) and the amine for coufplmg (1.0 equivalent). Then add
ethyldiisopropylamine (1.1 equivalent) at 0°p and stir the mixture for 22 hours at
room temperature. Then add ice water to g}he mixture (35 mi/1 mmol carboxylic
acid), and stir for 30 min at room temper%ture. Filter the precipitated crystals
with suction and dry in air. Use the procht in the next stage either without
further purification or purified chromatogn‘aphically. if no crystals form, after
removing the DMF extract the aquet?us phase with ethyl acetate or
dichloromethane, combine the organic pr‘hases and dry over sodium suifate.

After removing the solvent, carry out Fhromatographlc purification of the
residue. |
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Step 2: Reduction of the nitro group:

Place the nitro compound (1.0 equivalent) in methanol (10 mi/1 mmol) and
water (0.03 ml/1 mmol), add ammonium fbrmate (5 equivalent) and catalytic
amounts of palladium on carbon (10%) aﬁd heat for 3 hours at 90°C under
reflux. Then filter through Celite with ‘suctibn and rinse with boiling methanol.
After removing the solvent, add water to tﬂe residue (7 mli/1 mmol amide) and
filter off the precipitated crystals with suction. If no crystals form, extract the
aqueous phase with ethyl acetate or dicﬁloromethane. Wash the combined
organic phases with saturated sodium chlcf:ride solution and dry over sodium
sulfate. Then remove the solvent under reduced pressure.

Step 3: Coupling with arylsulfonyl chloriﬂes:

Dissolve the resulting amine (1.0 equivalejnt) in DMF (10 ml/1 mmol), add, at
0°C, ethyldiisopropylamine (1.5 equivaleht) and arylsulfonyl chloride (1.0
equivalent) and stir for one hour ét roomi temperature. Remove the solvent
under reduced pressure and purify the residjue chromatographically.

Step 4: Bromination: |

Dissolve the compound to be brominated (1.0 equivalent) in tetrahydrofuran
(5 mi/1 mmol) and add N~bromosuccinimidé (1.0 equivalent). After 30 min add
water, and 20 min later filter off the precipitated crystals with suction. If no
crystals form, extract the aqueous phasé with ethyl acetate and dry the
combined organic phases over sbdium_sulfate. After removing the solvent, carry
out chromatographic purification of the res'ldhe.

Step 5: Saponification:

Add 19 equivalent of a 1M sodium hydroxlde solution in ethanol/water (1/1) to
the ester compounds (1.0 equivalent). Aﬁer 6 hours at room temperature,
remove the ethanol under reduced pressure, dilute with water and adjust to pH
2 with 10% aqueous sulfuric acid. Then ﬁlter off the precipitated crystals with

suction.
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Step 6: Coupling with arylboronic acids:

Suspend the bromine compound obtained after Step 4 (1.0 equivalent) with an
arylboronic acid (1.5 equivalent) in toluene/ethanol 1:1 (40 ml/1 mmol ester) and
add 1M sodium carbonate solution (2.5 equivalent) and lithium chloride (2.8
equivalent). After adding tetrakis(triphenylphosphine)-palladium (0.08
equivalent), reflux the reaction mixture for 8 hours. After cooling to room
temperature, dilute with ethyl acetate (70 ml/1 mmol ester) and, 10 min later,
filter through Celite with suction. Wash the filtrate with saturated sodium
hydrogen carbonate/saturated sodium chioride solution and dry over sodium
sulfate. After removing the solvent, carry out chromatographic purification of the
residue.

Example 1: (+/-)-5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-
benzothiophene-2-carboxylic acid-(2-hydroxypropyl)amide

>L©\ i D
258 O N\ ‘
0 0 s )

According to Step 1 after reaction of 5-(4-tert-Butylbenzenesulfonylamino)-3-
phenyl-1-benzothiophene-2-carboxylic acid (155 mg, 0.33 mmol) with 1-amino-
2-propanol (0.02? mL, 0.35mmol) and subsequent chromatographic
purification (silica gel, dichloromethane/methanol (0-10% methanol)), the
desired compound is obtained at 17% yield (29 mg).

NMR (300 MHz, DMSO-d6): 8 0.93 (d, 3H), 1.25 (s, 9H), 3.00-3.13 (m, 2H),
3.62-3.70 (m, 1H), 4.65 (d, 1H), 6.90 (d, 2H), 7.24-7.38 (m, 6H), 7.43 (d, 2H),
7.50 (s, 1H), 7.91 (d, 1H), 8.70 (t, 1H), 9.30 (s, 1H).

The starting material for the title compound above is prepared as follows:

1a) 5-amino-1-benzothidphene-z-carboxylic acid ethyl ester

o—

0
S o
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According to Step 2, after reaction of 5-nitro-1-benzothiophene-2-carboxylic
acid-ethyl ester (5.0 g, 19.9 mmol) with ammonium formate (6.28 g, 99.5 mmol)
in the presence of palladium on carbon (500 mg), the desired compound is
obtained at 89% yield (3.92 g).

NMR (300 MHz, DMSOQ-d6): 8 1.25 (t, 3H), 4.30 (q, 2H), 5.25 (s, 2H), 6.85 (dd,
1H), 7.00 (d, 1H), 7.60 (d, 1H), 7.90 (s, 1H).

1b) 5-(4-tert-Butylbenzenesulfonylamino)-1-benzothiophene-2-carboxylic acid
ethyl ester

X@ /u O—/
I/s\ \
& U0

According to Step 3, after reaction of 5-amino-1-benzothiophene-2-carboxylic
acid ethyl ester (3.92 g, 17‘,72; mmol) from Example 1a) with 4-tert-
Butylbenzenesulfonyl‘ chloride (4.15 g, 17.72 mmol) and diisopropylethylamine
(6.9 mL, 26.9 mmol) followed by chromatographic purification (silica gel,
hexane/ethy! acetate (0-100% ethyl acetate)), the desired compound is obtained
at 72% yield (5.34 g).

NMR (300 MHz, DMSO-d6): & 1.20 (s, 9H), 1.25 (t, 3H), 4.30 (q, 2H), 7.25 (dd,
1H), 7.52 (d, 2H), 7.68 (d, 2H), 7.72 (d, 1H), 7.88 (d, 1H), 8.10 (s, 1H), 10.45 (s,
1H).

1¢) 3-Bromo-5-(4-tert-butyibenzenesulfonylamino)-1-benzothiophene-2-

carboxylic acid ethyl ester

>L©L (IQ_(/

According to Step 4, after reaction of 5-(4-tert-Butylbenzenesuifonylamino)-1-
benzothiophene-2-carboxylic acid ethyl ester (5.34 mg, 12.79 mmol) from
Example 1b) with N-bromosuccinimide (2.30 g, 12.79 mmol) followed by
chromatographic purification (silica gel, hexane/ethyl acetate (0-70% ethyl
acetate)), the desired compound is obtained at 94% yield (5.98 g).
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NMR (600 MHz, DMSO-d8): & 1.25 (s, 9H), 1.32 (t, 3H), 4.35 (q, 2H), 7.30 (d,
1H), 7.55 (d, 2H), 7.64 (d, 2H), 7.92 (s, 1H), 8.05 (d, 1H), 10.10 (s, 1H).

1d) 5-(4-tert-Butyibenzenesulfonylamino)-3-phenyl-1-benzothiophene-2-
carboxylic acid-ethyl ester

Sﬁn _/

According to Step 6, after reaction of 3-Bromo-5-(4-tert-butylbenzene-
sulfonylamino)-1-benzothiophene-2-carboxylic acid ethyl ester (496 mg,
1.0 mmol) from Example 1c) with phenylboronic acid (176 mg, 1.44 mmol)
followed by chromatographic purification (silica gel, hexane/ethyl acetate
(0-100% ethyl acetate) and ethyl acetate/methanol (0-15%)), the desired
compound is obtained at 61% yield (300 mg).

NMR (300 MHz, DMSO-d6): & 1.22 '(t, 3H), 1.30 (s, 9H), 4.33 (q, 2H), 6.90 (d,
2H), 7.30-7.32 (m, 3H), 7.35-7.40 (m, 4H), 7.43 (d, 2H), 8.02 (d, 1H), 9.45 (s,
1H).

1e) 5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-benzothiophene-2-
carboxylic acid

3@ (5
J o

o Yo O s\ \

According to Step 5, after reaction of 5-(4-tert-Butylbenzenesulfonylamino)-3-
phenyi-1-benzothiophene-2-carboxylic acid ethyl ester (1.24 g, 2.5 mmol) from
Example 1d) with 1M sodium hydroxide solution in ethanol/water (2:1, 49 mL),
the desired compound is obtained at quantitative yield (1.18 g).

NMR (300 MHz, DMSO-dB): 51.30 (s, 9H), 6.92 (d, 2H), 7.30-7.42 (m, 7H), 7.50
(d, 2H), 8.03 (d, 1H), 9.45 (s, 1H).
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Example 2: (+/-)-5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-
benzothiophene-2-carboxylic acid-(2-hydroxy-1-methylethyl)amide

jm 4 —{-OH
g eal

According to Step 1, after reaction of 5-(4-tert-Butylbenzenesulfonylamino)-3-
phenyl-1-benzothiophene-2-carboxylic acid (155 mg, 0.33 mmol) with 2-amino-
1-propanol (0.027 mL, 0.35 mmol) followed by chromatographic purification
(silica gel, dichloromethane/methanol (0-10% methanol)) and recrystallization
from ethyl acetate/hexane, the desired compound is obtained at 29% yield
(51 mg).

NMR (300 MHz, DMSO-d6): & 1.03 (d, 3H), 1.25 (s, 9H), 3.15-3.40 (m, 2H),
3.82-3.92 (m, 1H); 4.65 (t, 1H), 6.92 (d, 2H), 7.25-7.38 (m, 6H), 7.42 (d, 2H),
7.50 (s, 1H), 7.92 (d, 1H), 8.40 (d, 1H), 9.25 (s, 1H).

27-

Example 3: 5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl—1-benzothiOphane-
2-carboxylic acid-(tetrahydropyran—4¥yl)amlde

ﬂ\@s,n O _G

o” Yo Y

According to Step 1, after reaction of 5-(4-tert-Butylbenzenesulfonylamino)-3-
phenyl-1-benzothiophene-2-carboxylic acid (155 mg, 0.33 mmol) with 4-
aminotetrahydropyrane (22 mg, 0.35 mmol), the desired compound is obtained
at 50% yield (92 mg).

NMR (300 MHz, DMSO-d6): & 1.25 (s, 9H), 1.40-1.52 (m, 2H), 1.62-1.70 (m,
2H), 3.20-3.40 (m, 2H and water), 3.75-3.82 (m, 2H), 3.84 -3.93 (m, 1H), 6.92
(d, 2H), 7.26-7.38 (m, 6H), 7.43 (d, 2H), 7.48 (s, 1H), 7.92 (d, 1H), 8.55 (d, 1H),

9.25 (s, 1H).
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Example 4: 5-(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-benzothiophene-
2-carboxylic acid-(2-morpholin-4-ylethyl)amide

>L@k’s<n_/‘ (>

According to Step 1, after reaction of 5-(4-tert-Butylbenzenesulfonylamino)-3-
phenyl-1-benzothiophene-2-carboxylic acid (155 mg, 0.33 mmol) with N-(2-
aminoethyl)-morpholine (0.046 mL, 0.35 mmol) followed by chromatographic
purification (silica gel, dichloromethane/methanol (0-10% methanol)) and
recrystallization from ethyl acetate/hexane, the desired compound is obtained at
14% vyield (27 mg).

NMR (300 MMz, DMSO-d6). 6 1.26 (s, 9H), 2.25-2.38 (m, 6H), 3.20-3.30 (m,
2H), 3.45-3.52 (m, 4H), 6.92 (d, 2H), 7.22-7.40 (m, 6H), 7.42-7.48 (m, 3H), 7.92
(d, 1H), 8.65 (t, 1H), 9.32 (s, 1H).

The following compounds were produced by analogy:

# | Designation | . Structure

5 5-(4-tert-
' Butylbenzenesulfonylamino)-3-
phenyl-1-benzofuran-2-carboxylic

acid-(tetrahydropyran-4-yl)amide Na “

6 | 5-(4-tert-
Butylbenzenesulfonylamino)-3-
phenyl-1-benzofuran-2-carboxylic H _/— '\_/°
acid-(2-morpholin4-ylethyl)amide " “

7 | 5-(4-tert-Butyl-
phenylsulfonylamino)-3-phenyi-
benzo[b]thiophene-2-carboxylic

acid-(3-morpholin-4-yl-propyl)- @ \
amide

/\/\wa
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Designétion

5-(4-tert—ButyI—
phenylsulfonylamino)-3-phenyl-
benzo[b]thiophene-2-carboxylic
acid-cyclopentyl-amide

5-(4-tert-Butyl-
phenyisulfonylamino)-3-phenyl-
benzo[b]thiophene-2-carboxylic
acid—(4-pyridyl)-amide

10

5-(4~terrt~Butyl-
phenylsulfonylamino)-3-phenyl-
benzo[b]thiophene-2-carboxylic
acid-(2-methoxy-ethyl)-amide

11

5-(4-tert-Butyl-
phenylsuifonylamino)-3-phenyl-
benzo[b]thiophene-2-carboxylic
acid-cyclohexyl-amide

12

5-(4-tert-Butyl-
phenyisuifonylamino)-3-phenyi-
benzo[blthiophene-2-carboxylic
acid-(2-hyxdroxy-ethyl)-amide

13

5-(4-tert-Butyl-
phenylsulfonylamino)-3-phenyi-
benzo[bjthiophene-2-carboxylic
acid-( \-propen-1-yl)-amide

\

14

5-(4-tert-Butyl-
phenylsuifonylamino)-3-phenyi-
benzo[b]thiophene-2-carboxylic
acid-(2-acetylamino-ethyl)-amide

15

5-(4-tert-Butyl-
phenylsulfonylamino)-3-phenyl-
benzo[bjthiophene-2-carboxylic
acid-(5-hydroxy-4,4-dimethyl-
pentyl)-amide

16

(+/-)-5-(4-tert-
Butyiphenylsulfonylammo)-a-
phenyl-1-benzofuran-2-carboxylic
acid-(2-hydroxypropyl)amide

,, \\ _>.,°H
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# | Designation Structure
17 | (+1-)5-(a-tert-
Butylbenzenesulfonylamino)-3- O
phenyl-1-benzofuran-2-carboxylic H \ __{-
acid-(2-hydroxy-1- ¥ 5 O ) oH
methylethyl)amide o o

Biological examples:

Example 1: sAC assay

Ina suitablq buffer system, soluble, spehn—specific adenylate cyclase catalyzes
the  conversion of adenosine triphosphate (ATP) to cyclic adenosine
monophosphate (CAMP) and pyrophosphate. Free cAMP generated in this way
is then used in a competitive detection technique, in which the binding of a
europium cryptate Eu[K]-labeled anti-cAMP antibody (anti-cAMP-Eu[K]-AB) to a
modified ailpphycocyanine-1 molecule labeled with cAMP molecules (cCAMP-
XL665) is hrevented. in the absence of exogenous cAMP, after excitation at
335 nm there is Fluorescence Resonance Energy Transfer (FRET) between the
anti-cAMP-Eu[K]-AB (FRET donor) and the cAMP-XL665 molecule (FRET
acceptor). This process is quantified, time-resolved, on the basis of the
emission of the FRET acceptor XL665 (665nm and 620nm). A decrease in
signal (measured as Well Ratio; calculated from the Formula:
[(E665nm!E;620nm) x 10000] ) can be attributed to the presence of cAMP and
thus to the activity of sAC. First.’ 1.5 pl of the test substance (in 30% DMSO) is
placed in each well of a 384-well test plate (polystyrene; 384, NV), and in the
solvent controls only 30% DMSO. Then 10 pl of a dilute SAC enzyme solution is
applied (enZyme stock solution in 300 mM NaCl, 10% glycerol; pH 7.6; enzyme
intermediate and final dilution a) 1:10 and b) 1:2000 in each case in: 1.0 mM
MnClg; 02% BSA; 50 mM Tris pH 7.5 in H20). The enzyme reaction is started
by adding Spl of the ATP substrate solution (200 pM ATP in H20) and aiter
incubation (25 min at room temperature) stopped by adding 5 pl of the stop
solution (200 uM EDTA in PBS). Finally the whole reaction is adjusted to a total
volume of 91.5 pl by adding 70 hl FBS.

Next, 8 i 6f detection solution 1 is placed in a well of the 384-well measuring
plate (meaguﬁng plate: polystyrene; 384, SV — black; detection solution 1: 50 pl
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cAMP-XL665£ 950 pl reconstituted buffer; 2200 pl PBS; cAMP-XL665: prepared
by adding 5 mi H.O to the lyophilized product according to the instructions in Cis
bio Kit: #62AMPPEC: storage: in aliquots at -80°C). Next, 3 pl from the 91.5 pl is
added to the; corresponding well of the test plate. Finally, 8 pl of detection
solution 2 |s added (detection solution 2: 50 pl anti-cAMP-Eu[K]-AB; 950 pi
reconstituted ibuffer; 2200 ul PBS; anti-cAMP-Eu[K]-AB: prepared according to
the instructions in Cis bio Kit: #62AMPPEC; storage: in aliquots at -80°C),

After further iincubatlon for 90 min at room temperature, the HTRF result is

measured eijthar on the Packard Discovery or with the RubiStar HTRF
measuring ingtmment (delay: 50 us; integration time: 400 ps).

Example 2. l#o!atlon of human sperm from ejaculates and capacitation

2.1. Isolation of the sperm

Human sperrh from ejaculate are purified in a two-layer gradient system based
on colloldal silica particies (trade name: Percoll or [Solate).

Per ejaculate‘; 2.5 ml of pre-warmed lower layer ("90% ISolate lower layer”, from
Irvine) is plabed in a 15 ml centrifuge tube (conical, plastic) and is carefully
covered with 25 mi of pre-warmed upper layer ("50% ISolate upper layer”, from
Irvine) and ﬁeld at 37°C for < 1h on a water bath. The gradient is carefully
covered withj max. 3 mi of normal (with respect to sperm count, motility and
liquefaction) éjaculate. Sedimentation of the sperm is carried out at 1000 x g for
25 min at rodm temperature. Using a glass capillary, the two layers are removed
by suction to just above the sperm pellet. For elutriation of the ISolate gradients,
the sperm péllets, each resuspended in approx. 200 pl, are transferred to a
15 mi plastic ftube with 12 mi mHTF medium (4 mM NaHCOs3; 0.01% BSA; 37°C)
and the spedn are sedimented at 1000 x g for 20 min. The medium is removed
by suction tqs just above the pellet and adjusted with mHTF medium (4 mM
NaHCO3; 0.01% BSA; 37°C) to 1000 pl. The sperm count is determined in a
Neubauer cdunter and for subsequent capacitation is adjusted if necessary to
4x10° spernﬂ1 50 pl with mHTF medium (4 mM NaHCO3;; 0.01% BSA; 37°C).
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2.2. Capacitation
if the influence of test substances on the acrosome reaction is to be tested, the

sperm must be preincubated with the test substances. This preincubation
(15 min in a heating cabinet at 37°C) is necessary to permit penetration of the
test substances into the sperm before the start of capacitation, i.e. to achieve
presaturation of the binding sites in the sperm, especially in the case of
substances that do not pass through the membrane easily. It is also necessary
because the increase in BSA concentration during capacitation due to the high
lipid binding of the BSA could lead to a decrease in the effective concentration
of test substance in the sample.

The test substances are dissolved in DMSO and diluted with mHTF medium
(4 mM NaHCO3; 0.01% BSA; 37°C), so that in the final 400-pl capacitation
sample the DMSO concentration is 0.5%. In each case 150 pl of sperm
suspension is added by pipette to 150 ul of the aforementioned temperature-
controlled solution of test substance, followed by preincubation at 37°C for
15 min. Capacitation of the sperm is started by adding 100 yl of mHTF medium
(88 mM NaHCOj3; 4% BSA; 37°C). In the final 400-pl capacitation sample, the
concentration of sperm is 10x10%ml, the bicarbonate concentration is 4 mM and
the BSA concentration is 1%. Capacitation is carried out for 3 hours at 37°C in
the heating cabinet.

For stopping capacitation, the samples {each of 400 pl) are each transferred
completely to a 15-ml sample tube with 1.5 ml mHTF (4 mM NaHCOj;; 37°C),
centrifuged for 5 min at 1000 x g and the supernatant is removed. This step
removes both the large amount of protein and the test substances.

Example 3. Flow cytometric determination of the acrosome reaction

3.1. Initiation of the acrosome reéction by treatment with ionophore and
simultaneous CD46-FITC staining

The acrosome reaction (AR) of the sperm is triggered by binding of the sperm to
the zona pellucida (ZP). This releases enzymes from the acrosome, enabling
the sperm to penetrate the ZP and reach the ovum. In the AR, there is partial
fusion, at the sperm, of the plasma membrane with the outer acrosomal
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membrane (OAM). At the end the sperm head is still restricted by the Inner
acrosomal membrane (IAM). The CD46 antigen is only detectable at the IAM.

In vitro the acrosome reaction can only be induced with a suitable concentration
of the calcium ionophore A23187 on capacitated sperm, but not on
uncapacitated sperm or sperm for which capacitation was inhibited by test
substances. By means of the FITC-labeled anti-CD46 antibody (from
Pharmingen) to the 1AM, the acrosome-reacted sperm can be differentiated
from the acrosome-intact sperm, in which the JAM is not exposed, in the flow
cytometer. With simultaneous staining of the sperm with the DNA stain ethidium
homodimer (EhD), which only stains.cells that have defective DNA membranes,
i.e. are dead, it is possible to distinguish dead sperm from live sperm.

Because the ionophare dilutions for initiating the AR appear to be very unstable
and must be mixed with the CD46-FITC solution for simultaneous staining, the
solutions cannot be prepared before the start of the test, but must be prepared
during processing of the capacitatiop Samples.

The sperm pellets are resuspended in the residue of the supernatant and are
diluted with 450 ! mHTF (4 mM NaHCOj3; 0.01% BSA; 37°C) on a water bath
(37°C). 100 pi aliquots of the sperm suspensions are transferred by pipette to
prepared sample-FACS flow tubes (on the water bath). 150 i of a solution with
jonophore and FITC-labeled anti-CD46 antibody is added by pipette to the
sperm. The final concentration is 800 nm ionophore and a 1:125 dilution of the
anti-CD46 antibody in mHTF (4 mM NaHCO3; 0.01% BSA; 37°C). The sperm
are incubated therein for 30 min, protected from the light, on a water bath at
37°C.

Incubation is stopped by adding 3.5 mi PBS [0.1% BSA] / sample, followed by
centrifugation for 5 min at 700 x g (room temperature) and then removal of the
supematants with suction. After centrifugation, the samples are kept warm on a
hot-plate until measurement. |

3.2. EhD staining (for differentiation of the dead/live acrosome-reacted sperm)
500 ul of freshly prepared EhD solution (150 nm EhD in PBS [w/o BSA]; 37°C)

is added to each of the sperm pellets after removal by suction. The samples can
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then be measured in the flow cytometer (BD FacsCalibur). Measurement is
performed at a laser excitation wavelength of 488 nm, detecting 10000 sperm
per measurement. Acrosome-reacted sperm are measured via CD46-FITC in
the FL-1 filter at 530 nm. Dead sperm are measured by means of EhD-DNA
staining in the FL-2 filter at 634 nm. The measurement channels are
correspondingly compensated relative to one another beforehand.

-34-

3.3 Evaluation

The sperm are selected as a very uniform cell population in an FSC-H (forward
scatter) versus SSC-H (sideward scatter) dot-blot. As two-color fluorescence
staining is used, evaluation is performed by quadrant analysis in an FL-1 (EhD;
X axis) vs. FL-2 (FITC-CDA46, Y axis) dot-blot with the selected sperm population
from the FSC vs. SSC dot-blot:

Quadrant in FL.-1 Staining Analysis
vs. FL-2 dot-blot
Q1 =UL upper left only EnD |dead, not acrosome-reacted
: _‘ _ sperm
Q2 =UR upper right EhD and |dead, acrosome-reacted sperm
| FITC-CD46
Q3 =LL lower feft unstained |live, not acrosome-reacted
sperm
Q4=LR lower right only live, acrosome-reacted sperm
FITC-CD46

To calculate the %-induced acrosome-reacted sperm (= "IAR[%]"), only the live
sperm from Q3 and Q4 are taken, and their total count is set equal to 100%.
IAR is then calculated as follows:

LR%x100
LL+ LR

A proportion of the sperm undergo the acrosome reaction spontaneously
without addition of ionophore (= "SAR[%]"). Therefore a control measurement is
always performed on identically-treated sperm without addition of ionophore.
Calculation of SAR is similar to calculation of IAR. The acrosome reaction
actually induced by the ionophore (= "ARIC[%]") is calculated as the difference:
ARIC = |AR - SAR.

IAR[%] =



WO 2006/131398

10

15

20

25

PCT/EP2006/005608 Ab

For subsequent analysis of the influence of our inhibitors on sAC-mediated
capacitation (measured as the capacity of the sperm for the ionophore-induced
acrosome reaction), the percentage of acrosome-reacted sperm in the positive
capacitation control (= incubation with mHTF medium with 25 mM NaHCOs; 1%
BSA without test substances) is set = 100%. The capacity of the sperm to which
the test substances have been added, for the acrosome reaction, Is stated
relative to this maximum acrosome reaction.

-35-

Materials used

mHTF = modif. human tubular fluid (from Irvine Scientific), Dulbeccos’s
Phosphate-Buffered-Saline (from Gibco) (with Ca®*, Mg**, 1 g/L D-glucose,
36 mg/L Na-pyruvate, w/o phenol red, w/o NaHCQ3); bovine serum albumin,
Fraction V (from Fluka); dimethylsulfoxide (DMSQ), anhydrous (from Merck);
sodium bicarbonate 7.5% solution (893mM) (from Irvine Scientific); Isolate-
Gradient (from Irvine Scientific), lonophore-A23187 free acid, (from
Calbiochem); Ethidium Homodimer (EhD) (from Molecular Probe), Mouse Anti
Human CD46:FITC (from Pharmipgen). ',
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Examples:
# _ R* Y ICs0 (UM)
-(CHz)2-morpholine | -CO 5.2
-CH>-CH(CH3)-OH | -CO 4.3
%
~CHCH3-CH,-OH -CO 8.5
O\ 298 '4_,,,.
17
13
11

2-OH-estradiol

It can be seen from the table that with respect to the inhibition of soluble
adenylate cyclase, expressed by the ICsy value, the compounds according to

the invention display greater activity than the known catechol estrogens (OH-

estradiols). The catechol estrogens are toxic, therefore the compounds
according to the invention are superior to the known compounds.
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Patent claims

1. A compound of general Formula 1

L i
R1 n 3
- z—~R4
¥ X \@\Q*Y/

A

where the following notation is used
R! a hydrogen, halogen, CF3,
a C3-Cs-cycloalkyl, which is optionally multiply saturated and
optionally multiply substituted, or
the group C+-Ce-alkyl, C4-Cg-aryl, C1-Cg-acyl, halo-C4-Cg-alkyl, Cs-
Cg-alkyl-Cy-Cg-alkyl, C4-Cs-alkyl-C4-Cg-acyl, C1-Cg-acyl-C4-Ce-acyl,
C1-Cs-alkyl-C1-Ce-aryl. Cq-Ce-aryl-CrCs-alkyl or CF3,
in which C4-Cg-alkyl, C4-Cs-aryl, C+-Ce-acyl, halo-C4-Ce-
BIKYL C1aCe-alkyl-C1-Ce-aIkyl, C1-Ce-alkyl-C1-Ce-acyl, C1-Cs-
acyl-C4-Cs-acyl, C4-Ce-alkyl-C4-Cg-aryl or C4-Ce-aryl-C1-Ce-
alkyl can optionally be interrupted singly or muitiply,
identically or differently by oxygen, sulfur or nitrogen, or
the group sulfonyl-C4-Cg-alkyl, sulfonamide, or cyano,

R? a halogen, CFs, a Ca-Cg-cycloalkyl, which is optionally multiply

saturated and optionally multiply substituted, or

the group C4-Ce-alkyl, C4-Cg-aryl, C4-Ce-acyl, halo-C4-Ce-alkyl, C-

Ce-alkyl-C4-Cg-alkyl, C4-Cs-alkyl-C4-Cg-acyl, C41-Cg-acyl-C1-Ce-acyl,

C1-Ce-alkyl-C1-Ce-aryl, C4-Cg-aryl-C1-Ce-alkyl o CFa,
in which C4-Cg-alkyl, C4-Cs-aryl, C4~Cg-acyl, halo-C4-Ce-
alkyl, C4+-Cg-alkyl-C4-Cg-alkyl, C4-Cg-alkyl-C4-Ce-acyl, C1-Cg-
acyl-C4-Cg-acyl, C1-Ceg-alkyl-C4-Cg-aryl or C4-Cg-aryl-C+-Ce-
alkyl can optionally be interrupted singly or multiply,
identically or differently by oxygen, sulfur or nitrogen, or

the group sulfonyi-C+-Ce-alkyl, sulfonamide, or cyano,
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a Cs-Ciz-aryl, which can optiohally be substituted singly or multiply,
identically or differently with halogen, with C4-Cg-alkyl or C4-Cg-
acyl,

which can optionally be singly or multiply substituted,

or can be substituted with C¢-Cg-alkoxy, hydroxy, cyano,

CO-(C1-Ce-alkyl), N-(C1-Cs-alkyl)z, CO-NR*R® or with CF,
a Cs-Cz-heteroaryl, which can optionally be substituted singly or
multiply, identically or differently with halogen, with C4-Cg-alkyl, C4-
Cg-acyl, C4-Cg-alkoxy, hydroxy, cyano, CO»-(C4-Cg-alkyl), N-(C1-Cs-
alkyl)z, CO-NR*R® or with CF3 or
a C3-Cs-cycloalkyl, which can optionally be substituted singly or
muitiply, identically or differently with halogen, CFa hydroxy, cyano,
CO,-(C1-Cg-alkyl), C4-Ce-alkyl, C4-Cg-acyl, N-(C4-Cg-alkyl)z, CO-
NR*R® or C4-Cg-alkoxy,

a hydrogen, a C3-Cs-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C+-Ce-alkyl, C1-Ce-
acyl, C4-Cg-alkoxy or CF3,

a Cg-Cqz-aryl, which is opﬂonally substituted singly or multiply,
identically or differently with halogen, C+-Cg-alkyl, C1-Cg-acyl, C+-
Ce-alkoxy, N-C+-Cg-alkyl-C1-Ce-alkyl, GF3 or cyano, or

a Cs-qu-heteroaryl, which is optionally substituted singly or
multiply, identically or differently with halogen, C4-Cg-alkyl, C1-Cs-
acyl, C4-Cg-alkoxy, N-C4-Cg-alkyl-C4-Cg-alkyl, CF3 or cyano, or

a C4-Cg-alkyl, which can be substituted arbitrarily,

a hydrogen, a Cs-Cs-cycloalkyl, which is optionally substituted
singly or muitiply, identically or differently with C4-Ceg-alkyl, C1-Cs-

~ acyl, C4-Ce-alkoxy or CF3,

a Cg-Cz-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, with C4-Cg-alkyl, C4-Cg-acyl,
C1-Cs-alkoxy, N-C4-Cg-alkyl-C4-Cs-alkyl, CF3 or cyano, or

A\
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 Cs-Caze _eteroaryl. which is optionaﬂy substltuted s!ngly or

;L ;.._f_multlply, Identieally or differentlywith halogen, Cy-Cg-alkyl, Cr-Ce-

. acyl; Cy-Cealkoxy, N-C1-Ca-alkyl-c1-ce-alkyl CFs or cyano, or
"?--‘-‘3_1.*96’3',_“3"\- .which.can be_ substituted arbirarly,

] R4 and R"’ together form' a 5~8—membered ﬂng. which can contain further
A heteroatoms, and B

+the gréﬁbé'.wl‘foﬂvl. (CHzy o carbonyl,

8 ~(CHz)y or carbonyl group,

sweu as _their isomers.*

iastereomers, enantiomers and salts.

| ﬁa hydrogen. halogen. CFa. ‘ )
oA Ga-ca-cycloalkyl. or the group C1-Cs-alkyl c1-ce-aryl C,-Cs-acyl.

o _halo-C,-ca-alkyl. C1-Ca-alkyl-CrCs-alkYL Ci-Ce-alkyl-Ci-Cgacyl,

| -f;ca-ca-acynacfcwacyl. C1-Ce-alkyl-C1-Ce-aryl, C1-Ce-8M-C1-Ce-

?_'alkyl orCFs, = o
" inwhich Cy-Cg-alkyl, Cr-Co-aryl, Cr-Ce-acy, halo-GrCe
 alkyl, 1-Ce-alkyl-c1-cs-alkvl. C1-Ce-alkyl-C1-Cg-acyl, C1-Cs-

- acyl-Cr-Ce-acyl, C1-Cs-alkyl~c1-ce-aryl or c,-c.,-aryl-cfca-

- alkyl can optlonally be interrupted singly or multiply.

o ldentically or diﬁerenﬂy by oxygen, sulfur or nltrogen. or
| '; f the group sulfonyl-cvcs-alkyl, sulfonam:de. or cyano.
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a halogen, CF3, a C3-Cg-cycloalkyl,

or the group C4-Cg-alkyl, C4-Cg-aryl, C1-Cg-acyl, halo-C4-Cg-alkyl,

C1-Cs-alkyl-C1-Cs-alkyI. C1-Ca-alkyl-C1-Cs-acyl. C1-Cs-aCY|-C1-Cs-

acyl, C1-Cs-alkyl-c1-Cs-aryI. C1-Ca-aryl-C1-Ce-a|kyl or CF3,
in which C4-Cg-alkyl, C4-Cg-aryl, C4-Cg-acyl, halo-C4-Cg-alkyl,
C1-Cg-alkyl-C1-Cg-alkyl, C4-Cg-alkyl-C1-Cg-acyl, C4-Cg-acyl-
C+-Ce-acyl, C1-Ce-alkyl-C4-Cg-aryl or C4-Cg-aryl-C4-Cg-alkyl
can optionally be interrupted singly or multiply, identically or
differently by oxygen, sulfur or nitrogen, or

the group sulfonyl-C4-Cg-alkyl, sulfonamide, or cyano,

a Cg-C12-aryl, which can optionally be substituted singly or multiply,
identically or differently with halogen, with C4-Cg-alkyl, C4-Cs-acyl,
C4-Cs-alkoxy, cyano, hydroxy, N~(CHj3)z, CO2-(C4-Cs-alkyl), CO-
NR‘R® or with CF3,

a Cs-Ci2-heteroaryl, which can optionally be substituted singly or
multiply, identically or differently with chlorine and/or fluorine, with
C1-Cs-alkyl, C4-Cz-acyl, C4-Cs-alkoxy, cyano, hydroxy, N-(CHs)z,
COz(C1-Ca-alkyl), CO-NR*R® or with CF3,

a C;-Cs-cycloalkyl, which can optionally be substituted singly or
multiply, identically or differently with chlorine and/or fluorine, CF3,
cyano, Cy-Cs-alkyl, C1-Cs-acyl, hydroxy, N-(CHs)z, COx(C1-Cs-
alkyl), CO-NR*R® or C+-Cz-alkoxy,

a hydrogen, a Ca-Ce-cycloalkyl, which is optionally substituted
singly or multiply, idtenfi'caily} or differently with C4-Ca-alkyl, C1-C3-
acyl, C4-Cz-alkoxy or CF3,

a Cs-Cz-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C4-Cs-alkyl, C4-Cs-acyl, C4~
Cs-alkoxy, N-C4-Cs-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a C¢-Cg-alkyl, which can be substituted arbitrarily,




WO 2006/131398 PCT/EP2006/005608

10

15

20

25

30

41-

R® a hydrogen, a C3-Cg-cycloalkyl, which is optionally substituted
singly or multiply; identically or differently with C4-Cs-alkyl, C4-Ca-
acyl, C4-Cs-alkoxy or CF3,

a Cg-Cq2-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, C¢-Cz-alkyl, C4-Cs-acyl, Cq-
Ca-alkoxy, N-C4-Cs-alkyl-C+-Cs-alkyl, CF3 or cyano, or

a Cs-Cy2-heteroaryl, which is optionally substituted singly or
multiply, identically or differently with halogen, C4-Cs-alkyl, C4-C3-
acyl, C1-Cs-alkoxy, N-C4-Cs-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a C,-Cs-alkyl, which can be substituted arbitrarily,

R*and R® together form a 5-8-membered ring, which can contain further
heteroatoms, and

X the groups sulfonyl, (CHz)l,.'lor carbonyl,
Y a -(CHa)a- or carbonyl group,

Z a nitrogen,

A an oxygen or sulfur, and

n stands for 0 - 2,

as well as their isomers, diastereomers, enantiomers and salts.

3. The compound as claimed in'clajm 1, where the symbols have the following
meanings:

R a hydrogen,
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a C;;-Cs-t:ycloalkyl. _c1-ce-‘-alkyl. CF3, cyano, bromine, or the group
-OCF3, -502-CHs,

a Cr01z-aryl, which,can obtionally be substituted singly or multiply,
identically or differéntly with halogen, Cy-Cg-alkyl, C4-C3-acyl, C¢- |
Cs-alkoxy, cyano, hydroxy, N-(CHs)z2, COz(C1-Ca-alkyl), CO-NR*R®
or CFs, :

a Cs-Cyz-heteroaryl, which can optionally be substituted singly or
multiply, identic_ally.or differently with chlorine and/or fluorine, with

e ~ Cy-Ceg-alkyl, C4-Cs-acyl, C4-Cs-alkoxy, cyano, hydroxy, N~(CHa)z,
© CO~(Cy-Ca-alkyl), CO-NR*R® or with CF3,
- a Cz-Cg-cycloalkyl, which can optionally be substituted singly or

muitiply, identically or differently with chlorine and/or fluorine, CF;,
cyano, Ci-Cs-alkyl, C+-Cs-acyl, hydroxy, N-(CHj3)2, CO2-(C1-Cs-
alkyl), CO-NR‘R"® or Cy-Cs-alkoxy,

a hydroge_'n_.,a Ca-C-cycloalkyl, which is optionally substituted
singly or r_riultiply, identically or differently with C4-Cs-alkyl, C1-Cs-
acyl, C4~Cz-atkoxy or CFs,

a Cs-Ciz-aryl, which s optionally substituted singly or multiply,
identically or differently with halogen, C4+-Cs-alkyl, C1~Cs-acyl, Cs-
Ca-alkoxy, N-C¢-Cs-alkyl-C4-Cs-alkyl, CF3 or cyano, or

a Cs-Ciz-heteroaryl, which is optionally substituted singly or
multiply, identically or differently with halogen, C4-Cs-alkyl, C1+-C3-

 acyl, C1-Ca-alkoxy, N-C4-Cs-alkyl-C4~Cs-alkyl, CF3 or cyano, or

a C1-Ce-alkyl, which can be substituted arbitrarily,
a hydrogen,
a sulfonyl or carbonyl group or -(CH2)n,

a ~(CHa)- or carbonyl group,




WO 2006/131398 PCT/EP2006/005608 64

10

15

20

25

30

-43-
Z a nitrogen,
A an oxygen or sulfur and
n 0-2,

as well as their isomers, diastereomers, enantiomers and salts.

4. The compound as claimed in claim 1, where the symbols have the following
meanings:

R’ a hydrogen,

R? a C3-Cg-cycloalkyl, C1-Ce-alkyl, CF3, cyano, bromine, or the group
-OCFj3, -S02-CHj in the para-position,

R® a Cg-Cyzaryl, which can optionally be substituted singly or doubly,
identically or differently with halogen, Cq-Cs-alkyl, acetyl, methoxy,
ethoxy, cyano, hydroxy, N-(CHa)z, CO2-(C4-Cs-alkyl), CO-NHR® or
CFs,

a Cs-C12-heteroaryl, which can optionally be substituted singly or
doubly, identically or differently with chlorine and/or fluorine, with
C4-Cs-alkyl, acetyl, methoxy, ethoxy, cyano, hydroxy, N~(CHa)z,
COz(C1-Cy-alkyl), CO-NHR® or with CF;,

a C3-Cs-cycloalkyl,

R* a hydrogen, a C3-Cg-cycloalkyl, which is optionally substituted
singly or multiply, identically or differently with C4-Cs-alkyl, C4-Cs-
acyl, C1-Cs-alkoxy or CF3,

a Cg-Ci2-aryl, which is optionally substituted singly or multiply,
identically or differently with halogen, Cs-Cs-alkyl, C4-Cs-acyl, Cs-
Cs-alkoxy, N-C1-Cs-alkyl-C1-Cs-alkyl, CF3 or cyano, or
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& sulfonyl or carbonyl group, or +(CHz)-

 a~{CHa)r-or carbonyl group, -

_"-(+I-)-5-(4—terb-Butylbenzenesulfonylamino)-a-phenyl-1 -benzothlophene-z-
j}_ﬁ--:carboxwic acld-(z-hydroxyprapyl)amlde ' :
._-(+I-)-5—(4-tert-Butylbenzanesulfonylammo)-&phenyl- -benzothlopheneaz-
"'carboxyllc'act‘ ~(2-hydroxy ath
5-(4-tert~Butylbenzenesulfonylamlno)-a-phenyl 1-benzothiophene-2~ i
f‘,;'_-carboxync acid—(tetrahydropyran-4-yl)amlde :
.5-(4-tert-ButylbenzenesulfonYlaminoH-phenyM -benzothiophene-z-

* carboxylic acid-(2-morpholin-4-yl-ethyl)amide

. acld~(tetrahydropyran~4«yl)amide

* acld«(2-morpholin-4-yi-ethyljamide

. 5-(4-tert-ButyI-phanylsulfonylamuno)-3-phenyl-benzo[b]thiophene-z-
carboxwic acld-(s-morpholin-4-yl-pmpyl)-amide :
-:f'_v}5-(4-ten-Butyl-phenylsulfonylamlno)-3-pheny|-benzo[b]thlophene-2— i
L carboxylic acld—cyclopentyl—amide

%]

e '['hé C mpound as claimed In claims 1-6 selected from the group. comprising o

; f5-(4-tert-Butylbenzenesulfony)amlnc)-s-phenyl-1-benzofuran-z-carboxyhc

| g_?-5-(4-tert-Butylbenzenesulfonylamlno)-3-pheny|-1 -benzofuran-z-carboxyhc‘ -
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5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-(4-pyridyl)-amide

- 5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b}thiophene-2-
carboxylic acid-(2-methoxy-ethyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[b]thiophene-2-
carboxylic acid-cyclohexyl-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzofb]thiophene-2-
carboxylic acid-(2-hyxdroxy-ethyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzolb]thiophene-2-
carboxylic acid-(2-propen-1-yf)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzo[bjthiophene-2-
carboxylic acid-(2-acetylamino-ethyl)-amide
5-(4-tert-Butyl-phenylsulfonylamino)-3-phenyl-benzofbjthiophene-2-
carboxylic acid-(5-hydroxy-4,4-dimethyl-pentyl)-amide
(+/-)-5-(4-tert-Butylphenyisuifonylamino)-3-phenyl-1-benzofuran-2-
carboxylic acid-(2-hydroxypropyl)amide
(+/-)-5+(4-tert-Butylbenzenesulfonylamino)-3-phenyl-1-benzofuran-2-
carboxylic acid-(2-hydroxy-1-methylethyl)amide.

8. A medicinal product that contains at least one of the compounds as
claimed in claims 1-7.

9. The medicinal product as claimed in claim 8, which contains the
compound of general Formula 1 at an effective dose.

10.  The use of the compound of general Formula 1 as claimed in claims 1-9
for the production of medicinal products for the treatment of diseases that are
caused by disturbances in cAMP metabolism.

11. The use of the compound of general Formula 1 as claimed in claims 1-9
for the production of medicinal products for contraception.






