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Substituted diphenyl derivatives

The present invention relates to substituted diphenyl
derivatives containing at least (1) a2 dialkyltriazenyl

group, (11} at least one sulfooxy group and/or at least

one sulfamocyloxy group per molecule, their salts,
solvates and the solvates of these salts. The invention
furthey relates o & process Loy preparing these

compounds and to their use as madicaments.

the present invention, diphenvl

derivatives ar

phenyl rings joinsd by a single bond or

by a bridgs.

ATYE KNOWI.

Thus, DEOLT7 %3 115 A1, DE

21 47 781 Al ar
WO o2004/108635%8 Al disclose, inter alia, diphenyl
derivatives which are substituted by triazene groups
and, for example, sulfonic acid or oxvycarboxylic agild

GrOuUps.

ane derivatlvas have in past decades heen

@
comprehensivel: examined Tor their cytostatic

n

sffectivenass. These conventional GLriazene cytostatia
belong to the group of alkyliating compounds and, owing
to thelr severe side effects and toxicity, have never
found wide clinical use. An excepticn is dacarbazine
(STIC) whnich is a prodrug of monomethyl-

azencimidazolecarboxamide (MTIC) and i1s used mainl
for combating Hedgkin' s lymphoma and  soft ©is
sarcomas (Cancer Treatment Reporits 60, Z205-211 (197683
Cwing to the light sensitivity of dacarbarine and in

particular 1ts side effacts,

leucopenia and

thrombopaenia are parti01latlg important, a large number

of aryl have been studied with the aim of

synthesizing more potent and better tolerable triazenes
ugl -

{Cancer Treatment Reports 60: 125-134 (1876)y; J. Med.
P

Chism., 23, L52-1024 (13803 . Despite these effo

e



dacerbazine and temozclemide are to date the only
triazenas remalning in clinical use of the treatment of
glioblastomas, evan though they are associated with
congiderable zide effects such as bone Marrow
depression, nsurctoxicity and liver <toxicity, emesis,

hair loss and exanthems.

attempt to overcome the tcoclerability p
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cted triazenses with a view to selegtive use in
se of hreast cancer is describad in
1 and DE 21 47 781 A1.

A second attempt Lo overcome severe side effects of

seglected triazenes is described in WO 2004/106358 Al.
Some severe side effects of the known ftriazzenes are
sald to be reduced by introduction of oxnycarboxylic
aeid groups. However, owing to undesirable side effects
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with at the same time improved effectiveness.



Summary

In one aspect,

Za

the present invention refers to a diphenyl derivative

having the formula

wheres
X

R, R°
R"?

Re

RB Rlﬁ
Y

(}%T-}"—“f‘ o _' )
R},{"f \f’ {1y

ig a direct C-C bond between the rings a and b,
CH,, CHOH, CO, &, 50, $0,, -N=N-, -CR'=CR®*- cr

a divalent -C{0)-C¥=CH-0O- radical which together
with the two adjacent carbon atoms of the ring a
on which it is located forms & pyranone ring,
with the ring b being located on the C* atom of
thig radical,

are each, independently of one another, hyvdrogen,
hydroxyl, C;~Ci-alkyl, Ci-Cy-alkoxy,

Cy-Cy-alkyl-8-, Ci-Ca-alkyl-80-, ;-Cy-alkyl-80;-
halogen, nitro, coyano or an -08S0;¥Y group,

are each, independently of one another, an
~N=K-N(R*}, group or an -080.Y group,

is hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals r®, R and
is bound directly to the R’-bearing carbon atom,
is hydrogen, ethyl, N, NO;, -~CHCH,-halogen or
CH,CH,0H,

are each, independently of one another, hydrogen,
hyvdroxyl, G ~Cy-alkyl, Ci-Cyi-alkoxy, halogen,
nitro, cyanc, an ~N=N-N(R®), group or an -080.Y
group,

is OH or N(R'),,

is hydrogen, methyl or sthyl and



Zb
R is methyl or ethyvl,
with the proviso that, per total wmolecule (1), one or two
~N=N-¥(R*), groups and one or two -0S0,Y groups ars located
on any ring carbons of aromatic rings,

and also its salts, free acids, sclvatez and the solvates

of these salts and the solvateg of these fres acids.

In another aspect, the present invention refers to a process for
preparing diphenyl derivatives as defined herein, wherein

aminophenyl derivatives of the formula
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where

X is & direct C-C bhond, (CH., CHOH, CO, 8, 80, 50,
-N=¥-, -CR'=CR%- or
a divalent -~C{(0)-C*=CH-0- radical which togethsar
with the two adjacent carbon atoms of the ring a
on which it ig Jlocated forms a pyranone ring,
with the ring b bkeing located on the C* atom of
rhisg radical,

R*, R® are each, independsntly of one another, hydrogen,
nydroxyl, -Ci-alkyl, C-Ci-alkoxy,

Cy-Cy-allkyl-S8S-, Cy-Cy-alkyl-50~, C1-Cy~alkyl-802-,
halogen, nitro, cyvanc or an -080:¥ group,

r*, R° are each, independently of one another, an -NH
group or an -050:;Y group,

R’ is hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals R, R* and
ig bound directly to the R'-bearing carbon atom,

R® is hydrogen, ethyl, CN, NO;, -CHpCH;-halogen or
CH,CH,0H,

r?, ®r*® are each, independently of one another, hydrogen,
hyvdroxyl, Cy-Cy~alkyl, Ci-Ci-alkoxy, halogen,
nitro, cyano, an ~NH; group or an ~-030:Y group,

¥ is OH or W(R")., and

e iz hydrogen, methyl or ethyl,

with the provisc that, per totael molecule (2), one or two

NH, groups and ons or two -080;Y groups are located on any
ring carbons of aromatic rings,

are diazotized »y means of a dizzotlizing agent in the
presence of strong acid at low temperature 1n aguecus-

acidic solution to form dizzonium salts of the formula
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where

X ig a diresct C-C bond, {H,, CHOHE, CC, 8, SO, 80, -
N=N-, -CR’=CR®- or
a divalent -C{0)-C*=CH-0- radical which togsther
with the two adjacent carbon stoms ©f the ring a
on which it is located forms a pyranone ring,
with the ring b being loceated con the C* atom of
this radical,

rR*, r® are each, Iindependently of one another, hydrogen,
hydroxyl, Cy-Cy~alkyl, C.-Ci-alkoxy,
C1-Cy-alkvl-S-, Cy=Cy-alkyl-30., -Ci~alkyl-50s-,
halogen, nitro, cyano or an -050,Y group,

R, ®° arz each, indspendently ©f one another, an -N,"An’
group or an —-0SCY group,

R’ is hydrogen, methyl, ethyl or a phenyl radical
which is subsgtituted by the
radicals R°, R and is bound directly to the
R’ -bearing carbon atom,

r? ig hydrogen, ethyl, CN, NO,, -CH,CH.-halogsn or
CH,CH,0H,

r®, rY are sach, independently of one another, hydrogen,
hydroxyl, Cy~Ceralkyl, Ci-Cy~alkomy, halogen,
nitre, cyano, an -N,” An” group or an ~080.Y group,

an’ is a halogen anion or ¥ sulfate (80,57} anion,

Y is CH or N(R%)., and

R is hydrogen, methyl or ethyl,

with the proviso that, pesr total moleculs (3}, one or two

diazonium groups and cne or two —~0S0;Y groups ars located on
any ring carbons ¢f aromatic rings,
and the diazonium salts (3) obtained are then reacted with

dialkylamines of the formula



Ze

H N(R%) (4)

whare R? is methyl or ethyl,

in the presence of acid binding agents,

compounds obtained and opticnally followed by setting-free

of the hydroxyl and/or acid groups from these salts.

In yvet another aspect, the present invention refers to a medicament
containing at least one diphenyl derivatives as defined herein oz
its salts, solvates, and solvates of these salts, optionally
together with one or more pharmacologically acceptable auxiliaries

O SUpPpPoOrts.

In a Ffurther aspect, the present invention refers to the use of at
least one diphenyl derivative as defined herein or its salts,
solvates and solvates of these salts in the manufacture of a
medicament for treating any one of the following tumorg of the skin,
breast, prostate and testicle or the target organs dependent on sex

hormones in human beings and animals.

Detailed description

. N . e e - .
We have found new diphenyl derivatives containing (1)

at least one dialkyltriazenyl group and (ii} at laast
one  sulfooxy group and/or at least one sulfamcyloxy
group per melecule, and their salts, solvates and
solvates of these salisz,

The novel diphenyl derivatives of the inventlon
surprisingly have & greatly improved antizumor zffsct

in the case of tumors oI lmportant target
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and DE 21 47 TJB1 Aly. Compared to similar kncwn active
compounds, they are virtually without toxic side

¥
gffects and are thus suitabkle for long-term therapy.

Owinq o their better telerability combined with a high

fectiveness, they are
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monotherapy  and also  in  combinaticon with  other
[

carcinostatics, tumor-specific anti *s or antibodies
which are coupled wvia linkers te  the compounds
according to the invention.

Intracelliulariy, they

iberate a prol slon-

&

inhibiting/oncocidal e e principle which can atop
the uncontrolled replicative metabolism of the tumor

cells and even lead to regression cof the tumor.

The novel diphenyi derivatives can be used as actlve

compounds in medicaments for human bhelngs and animals

iphenyltriazenes having sulfuric acid and sulfuric

id amide groups 1in  the mcolecule have not  been

s};

o

escribed and there 1s no indication of particular

effectiveness.

For the purposes of the present inventicn, preference

is glven to substituted diphenyl derivatives of the

E
R /
T . o (1

rhe ring a on which 1t is Iocated forms

i
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pyrancne ring, with the ring b being located on
the C* atom of this radical,

E7, z® aye sach, independently of One another,
hydrogen, hydroxvi, C-Ci—alkyl, C-Cs-alkoxy,
Cy-Uy-alkyl~S-, C.-Cy~alkyl~-S0- Ci-Ch~alkyl-S0;-,
where alkyl 1is preferably methvl or ethyi,
halogen {*, Cl1, Br, ), nitro, cvano or

an -050G:Y Jroup,

R", R° are sach, indapendently of one ancther,
an —N=N-N(R"), group or an -080:Y group,
R’ ig hydrogen, methyl, ethyl or a phenyl radical

which 1z substituted by the radicals RP-R'Y ang
i3 bound directly to the R'-bearing carbon atom,
=N ig hydrogen, ethyl, CN, NO;, -CH:.(CH:;-halogen (F
Cl, Br, I} or CH,CH.CH,
are wach, indepandentliy of one another,
hydrogen, hydroxyl, Cy=-Chi-aikyl, Ch-Chi-alkoxy,
where alkyl is preferabkly methyl or ethyl,

halogen (¢, C1l, Br,

fq
—
-

itra, cyano, an —N=N-

£ 005

N(R") 2 group or an -0S0.Y group,

¥ is OH or N(R'J.,

is hydregen, methvl or ethyl and

located on any ring carbons of aromatic rings,
and alsoc thelr salts, free acids, solvates and the

sclvates of these salts and the sclvates of these free

We have also found a process for preparing the novel
diphenyl derivatives containing (1) at  least one
dialkyltriazenyl group and (ii) at least one sulfoony

group and/or at  least one sulfamovloxy group per

moleculs ang their

ATES or

these salits, which i

The



WO 2012/122969 -5 - PCT/DEZ2012/000258

where

i
e

is a dirvect C-C bond, CH,, CHOH, CO, S, 350G, 5C,,
~N=N~, -CR'=CR°- or

radgical which
carbon atoms of

T iy oy e F ey
located forms a

peling located on

the C* atom of this

R, RY are each, indepeaendent 1s of oY another,

hydrogen, hydro=xyl, Ci-Ci-alkyl, Cy-Ce-alkoxy,
Cy=Cy~alkyli-8-, C;-C:-a
where alkyl is preferably methyl or ethyi,
halogen (¥, Ci, Br, iy, nitro, cyanoc or
an —050:Y group,

R, R” are each, independently of one another, an -NH;
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Y, R are sach, independently

hydrogen, hydroxyl, R

30 methyl or ethyl, Cy=Cy~alkoxy,
mathoxy or ethoxy, halcocgen (F, (L, Br, I},
nitre, cyano, an ~NH; group or an -~050.Y group,

Y is OH or N{R'),, and
20 R ig hydrogen, methyl or sthvyl,

with the proviso that, per total molecule (2), one or

two NH; groups and one or two -050:Y groups are lcoccated

L
[}
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aind

in particular from 0 to 2°C, in aguecus~-acidic

golution to form diazonium salts of the formula

where
%

r*, R
EY, R
R

A

4
W TR (

is a direct C-C bond, CH,, CHCH, CO, 3, S0, 30,
NN -, ~CR7=CRY- or
a divalent

together with

oyranong ring,

the CY atom of

ara aach, independentliy of one ancther,

hydrogen, hydroxyl, C,-Ci-alkyl, C;—Cg—alkoxy,

-Cy—alkyl-8-, C.~Cialkyi-30~ O-Ci~alkyl-50.—,
where alkyl is preferably methyl r  ethyi,
halogen {¥, i, BEr, Iy, nitro, CYANG or
an —05G:Y group,
are each, independently of one another, an =Nz
AN

which is substituted by

is bound direcrly vo the
8]

thyl, CN,
Ci, Br, 1y or CH.CH,COH,
are sach, independently o one another,

T‘C“&J:ﬁyj, c;*{:@”&.lkﬁxy,

An group or an -030:Y group,

is a halogen anion {C1, Bry or Y sulfate

wdrogen, methyl or ethyl,
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with the proviso that, per total molecules (3), one or

r
two diazonium groups and one or two -050:Y groups ars
located on any ring carbons of aromatic rings,

and the diazonium salts (3) obtained are then reacted

with dialkylamines of the formula

I N(P.'} ([j'

the salts fraom

he compounds  obtained and optionally  followed by
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groups  from

Suitable diluents for the diazotiz on reaction are
il

poelar sclvents which are inert under the reaction
conditions, e.g. aicchols such as methanol, ethanol,

also dimethyliformamide and dimet ide and in

ri‘
rj
F_
Ui
o
Y
8]
kY
=

particular water or mixtures of these solvents.

As strong acid i1n the diazotization xreaction, 1t 1s

possible to use hydrohalic acids, preferably

hydrochloric acid, or sulfuric ascid

As  acid acceptors in the coupling reaction it is
pessible to use all custoemary ascid binding agents.

These preferably include sodium carbonate and poltassium

For the purpeses of the invention, sal are preferably

physiclogically acceptable salts. They include salts of

customary bases, for example alkali metal salts (2.g.
&

ind potassium salts), alkaline earth metal
agn

ezium saits)  and
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aminoethancl,

mmonium salts derived
as ethylamineg,

ine,

from ammonlia

i shydroxyethylamine,

dibenzylami

diethylamine,

monocethanolamine,

PCT/DE2012/000258

or organic Ci-

Cigm

triethylamine,

disthanol-
dicyoclohaxylamine,

ne, Nemethyli-

hvpho ine, dihydroabietylamine, arginin lysine,
ethylenedizmine and methylpiperidine,

For the purposes of the invention, sclvates are

cf the compounds which in the sclid oz Louid ate
form a2 complax by coordination of solvent molecules.

Hydrates are a specific form of solvates in which water
1s coordinated,.

Lz an alternative, the diphenyl derivatives of the
invention can also be prepared by firstly introducing
the triazenyl groups and only then introducing sulfooxy

and/or

where

sulfamoylioxry

groups.

formal

W

For

B3 o

e d B A

purpose,

2 &)

a divalent ~CA{0) - 0% =CH-0~ radical which
together with the twe adjacent carbon aioems o
the ring a2 on which it 1is logated forms a
pyranone ring, with the ring b besing located on
the C* atom of this radical,

R4, ®° BY each, independently of one anchher

o

Cg"cl-;"“&lkyl -

where alkyl

[

halogen (F,

group,

3 o

~ alkyl-3
L3

-

L,
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R", R° are =ach, independentiy of mne  another,

an -N=N-N(R"}: group or an COH group,

R is hydrogen, methyl, ethyl or a phenyl radical
which 15 substituted by the radicals RY, R*™ and
is bound directly te the R -bearing carbon atom,

r® is hydrogen, ethyl, CN, NO;, ~CH;CH.-halogen (F,
Cl, Br, I} or CH;CH.OH,

r?, ®*"  are zach, independently of one another,
hydrogen, hydrezyl, C.~Cs-alkyl, Ci-Ci~alkoxny,
where aikyl 15 preferably methyl or sthyl,
halogen (F, 1, Br, 1), nitro, cyano, an —N=N-
N(RYs group or an OH groug,

¥ is OH or N(R): and

R is hydrogen, methyl or athyl,

with the provisce that, per total wmolecule (2), one or

twe ~NeN-N{(R"), groups and one or two OH groups are
located on any ring carbons of aromatic rings, can then

pe sulfated or sulfoamidated.

. Ccis=- and tranz-stilbenes of the formula (5)

When ¥ in formula {1} is -CR =CR®-, the compounds of the

inventicn have the formula

e 7 ;
{w*\ ? T‘>

B ) Fi [+] -
Ly S g %

R, R® are eacl, independentliy of one ancthear,

. - - N

where alkyl 18 prelerapiy methyli or ethvi,
] oy 1 ") - e N

halogen (F, cL, 2T, I, nitro, CYaND or
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R*, R are zach, independently of oneg another,
an wNzN-N{R%g group or an —050;Y group,

R is hydrogen, methyl, ethyl or & phenyl radical
which is substituted by the radicals R%, R'® and

is bound directly to the R -bearing carbon atom,

Y]

is hydregen, ethyl, CN, NO;, -CH:CEz-halogen ({F,

i, Br, 1) or CH.CH;OH,

R7, R are each, independantly of one ancther,
hydrogen, hydroxyl, Ci-C.-alkvl, Ci-Ci-alkoxy,
wher alkvl is preferably methyl or ethyl

NA{R"): group or an -050:;Y group,
¥ is OH or N(R')i,
R is hydrogen, methyl or ethyl and
R is methyl or ethyl,

with the provisc that, per tctal molecule (5}, one or

WO —NEN~N(R%2 groups and one or twe -080;Y groups are

located on any ring carbons of aromatic rings,

Fa

and also their =alts, fres acids, solvates and the
aplvates of £

thezse zalts and the solvates of these free

Preference 1s given to compounds of the formula (5)  in
which
R®, R° are sach a {CH:);N-N=N- group in the 3 position

ach an -0S0:Y group in the 4 position and
n the 4° position,

ach ethyl and
Y is OH or NHg,
with the proviso that, per total molecule (5), one or
two  -N=N-N{CH.)

and one or two ~0O8C,Y groups are

located on any ring carpons of aromatic ring
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Furthermore, preference is given to compounds of the

formula (5 in which

eyl o) : . e P

R, R SR each, independent 1y o f T ncetheyr
’ = r

e
hydrogen, a ({(CH:):N-{=N- group or n —050.Y
group, R, R® are each, independently of one
another, hydrogen, C fluorine, chlorine,
hydroxyl, methyl, methoxy or an ~0S0.Y group,

R, B are sach hydrogen and

iz OH or NH;,

[l

with the proviso that, per total molecule (3), one or
two -N=N-N(CH;}; and one or two ~030:Y groups are
located on any ring carbons of aromatic rings,

and also their galts, freese acids, solvates and the
soivates of these salts and the solvates of these free

aclds.

Particular preference 1ls glven T compounds  of the

formuia (5} in which
R’ is hydrogen, hydroxy or an -Q80:Y group in the 4

position,

R" is an ~080:Y greoup in the 2 position,

il : ~ T y . : v o

=& 18 a {(CHu)N~-N=N- group in the 4’ positvion,
e is hydrogen or methyl in the 27 position,

B, B*  are each hydrogen and

s OH or NH,,

[

with the proviso that, per total molecule (5), one or

two  ~N=N-N{CH:): and one or two =030;Y groups are

Located on any ring carbons of aromatic rings,
and also thelr salts, free acids, sclvates and the
solvates of these salts and the sclvates of these free

4- {3, 3~dimethyloriazenyl-1)-4" ~aodicsulfooxy-2" -

famoyionystilbene
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NQGSOA{ﬂ

5 ({Z+E) 4-(3,3-d1
sodicsulfcoxystllbene

(Z and

)

2 —sodlosul e

fooxystilbene

- 12 - PCT/DE2012/0600258

D c»e{i / I=N-N{CH, ),

MOS0 NH,

methyltriazenyl-1)-4" ~hydrorgy~-2* ~
b QH*CH( ;r-ﬁé“h R{CH, ).

\w.w...,.f
080, H
{(dimethyltriazenyl-1l)-Z-methyl-4" ~hydroxy-

~
Ho~

i"‘H

) CH“CF‘/ }-?\é&ﬁ NICH],

\GSO&Na

3,3 - di-

'—djmctnyl
(discd

15

1ﬁsuL:ony)w

o
oL

iazenvli-131 -4

~diethyistiibene

N=N-RECH, I,
ok

Raly 50~ 3, /}—J—“T < \"‘Qb{} Ma

2
(CH ), M-
and also their salts, free acids, solvates and the
solvates of these salts and the solvates of these free
acids
The compounds (5} can bhe prepared in a manner analogous
to the conpounds (1) from the aromatic amines

iy {
N
W2 AW @
u__,..r....._r 3 Mo prees
J R 4
%4 x4
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R, R are each, independently of one another,
nydrogen, hydroxyl, O-Cs-alkyl, C.-Ci-alkoxy,
“C“dlel“S", CmC»-aEKy”HSO-, Cl"‘“c"’ali{\‘/l"‘go/“

5 where alkyl 1s preferably methyl or ethyl,
halogen {F, i, Br, 1i, nibro, cyane or

an ~05C:Y group,
Y, R are each, independently of one another, an -NH;
group or an ~Q50;Y group,
o R ig hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals R, RY and
s bound direc !

CH,CH -halogen  (F,

are each, independently of ore another,

hvdrogen, hydroxyvl, Co—Cy—alkyl, Ci~Ci-zlkoxv,
¥ 4 Yy

gikyl is preferably methyl or ethyl,

e
helogen (F, <L, Br, 1), nitre, cyano, an -NHz
Y

o]
=<
[
€S
3
O
"y
e
i)
]
Q

ey

i hydrogen, methyl or ethvi,
with the provise that, per total molecule (8), one or
two ~NH; groups and one or ftwoe ~030,Y groups are located
on any ring carbons of aromatic rings.

rf, for exampie, 3,3 -diamino-4,4" -dipotassiosulfiocoxy-

.
N
{
Y
1
ﬂ\
s
=l
[
i
o
}. £l
1,_. ¥
—
®:
[
o}
-
e
]
t
[a3]
i
i
o
=3
s
bt
ot
[
ot
ct
O
{1
—
=
{2

=i
v
T

i
dimethylamine are used &% starting materials,

rt
5
6]

course  of the reaction can be represented by

30 raaction scheme
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prasian éz /.“.:::’i
?’2{333& N {;H%‘:Em /, QSQ:YF‘(
) o
NH:&

1}KNOJH2$£} 23 KGO, HACH 7

#

3}2

N MO, Y,

LAS] SD f /, ( /—Oaﬂ K

%
[OH, ) MRt %

The 3,3 ~diamino~4, 4" ~dipotassiosulfooxy~1,2-diethyl-
shown in  the reactlon schema {73 can be
ir

1Lt i lbestrol

Q,
it

@
prepared from the known 3,3 - r i
(Arch.  Pharm. {(Weinheim} 311, 184-192% 1878Y)  with

subseguent =zulfation and reduction to the diamine.

aromatic amines (6} can be prepared in a mannar
known pern s& from the corresponding

nitresulfcoxyaromatics or nitrosulfamoyloxyarcematics
by, fox examp]e, catalytic reduetion by means of
hydrogen over palladium/carbon  in  ethanol or

I
platinum oxide in methanol (Chem., Berichte. 7Z, 8309,

[ (19391 ) or uvsing Raney Nickel in THEF (Chem. Berichte.

The synthetic methods mentioned here ¢an also Dbe
ilized for synthesizing the aromatic amines used in

ctions Z-4,

Examples of the converslion of aromatic amines into
diazonium salts and coupling of these with
dialkylamines to form (3,3-dialkyltriazenyl-1)-aryis
ars comprehensibly described in DE LT 93 115 AL,

DE 21 47 781 Al, GB 1 371 969 and WO 2004/10635%8.

€2

of the new starting materials havin
(’:a

famoyiony groups can be carried cut by

e

reacticn of the ocorresponding saromatic phenols with
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alkali metal bisuifate (Na, ¥ A

EP O 722 455 RBR1/US 5,703,261, options

described in

alternatively

=
o
;._..f
[ N R )

with chleorosulfenic acid/pyridine = described in

o
1% A1 or with sulfamovi chlorides in

the syntheses mentioned here can also be used in Lhe

ions according to sections 2-4 in the conversion
of phenclic hydroxyl groups into the starting materials
0or  en products according to the invention having

sulfoony or sulfamovioxy groups.

The  synthesis  of  the compounds  according  to the
invention can be iliustrated by the reaction schemas 28

and 9:

Mg, 5,0/0MF | :
or Dogr | CISTNHCH CONCH

st
CISO Hipyridine l

P DR

!g% ga
¥ %R {

=\ 1 /™
oW

HO, OSO0,Y
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CHO CISO,Hlpyriding or Na, 8,0 /DMF
‘ e r—{HO
E

CISO,NH,ICH,CON(CH,),
OH OSO,Y

[o %Q CHPICH,), 1 €
N
CHG
\_4 »
NaQC,H :

HOC, H 080,Y
__._\
0362

E form PO,/ Jethanot
ar

PaiClethanct

E«Z form
or Ra-NifH,/THF

orecd] N

E form 035Q,Y E + 7 form

|
|
¥
i

1) NaNO,/HCH

= Wah-N{CH,
E form
X / CH*CH—@"N:N'N{CHs}z

080,Y

2} HN{CH,},/Na,CO,

E+ Z form

~

Z. Trighenylethvlens derivatives of the formula {10}

5
Whnen, in formula (1},
0 X is ~CR=CE*- and R’ is a phenvl radical which
subrsfituted by ¥, »*7 and is bound dirsctly

(%)

is

T

the R'-bgaring carbon atom, these compounds have

the formuls
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{16}

whare

', RY  are each, independently of one  another,
hydrogen, hydroxyl, Ci-Ci-alkyl, C~Cy-alkoxy,
Ci=Cy—alkyl-58-, 0-Cy-alkyl-50-, C,-Ci-alkyl-5C:-,
where alkyl 1s preferably methyl or ethyl,
nalogen (¥, Ci, Br, Iy, nitro, ovano or
an —050-Y group,

Ré, R are zach, independently of orrles another,
an ~N=N-N (&) group or an —030;Y Jroup,

R is hydregen, ethyl, CN, NO,;, -CH;-CHy-halogen
{(F, CL, Br, I} or CH;UH.QH,

®¥, »*" are each, independently of one  another,
hydrogen,  Thydroxyl, C.-Cs;-alkyl, Ci-Ci-alkoxy,

where alkyl is preferably methyl or ethyl,

halogen (¥, C1, By, I}, nitroe, cyano, an -~N=N-

MRS

group or an ~050,Y group,

Y iz OH ar NM{R').,

R! is hvydrogen, methyl or ethyl and
R® iz methyl or ethyl,

with the proviso that, per total molecule |

twe ~N=N-N{R', groups and onag or two -050,Y groups are
tocated on any ring carbons of a

and lso their salts, free aclids, solvates and the

=]
oivates nf these salts and the solvates of these frees

93]

A

ids.

6]
9]
b
4

rT is hydrogen, hydroxny, methoxy, an -G0G35

PP ) P T T it 3 RN T,
halogen (¢, ClL, Br, 1), CHO oxr (i
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is hydrogen or an ; grougp in the 3

positicon,

is hvydrogen or

is hydrogen,

CH,CH,OH,

¥, 2% are each, independently of cne another,
hydroxy, methoxy or an -0S0:;Y group in the 377
or 47 positioen and

¥ is OH or NHz,

with the provise that, per total moleculs (10}, one ox

two ~N=N-N(R"). groups and ¢ne or two -0S0C;Y groups are

located
ancd
anlvates

acids,

aLso

on any ring carbons of aromatic rings,

vheir salts, free acids, =solvates and the
of these salts and the solvates of these free
ar preference 1z gilven Lo compounds of  the

in which

is hydrogen, hydroxy, methoxy or an -080.Y oroup

in the 4 position,
is hydrogen or an -N=N-N{CHy); group in the 3

position,

is hydrcogen or an -N=N-N{CH.y, group 1in the 3
or 4% position,
i3 hydrogen, hydroxy, methcxy or an -030;Y groux

in the 4 position,
is hydrogen or ethyl,

Y, B are each, independently of one another hydroxy,
methoxy or an -0850,Y group in the 37 or 477
cosition and

Y is OH or NH,

with the proviso thait, psr fotal molecules (18, one or

LW groups and one or two ~030:Y groups are

locvated on any ring carbons of arcmatic rings,
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WO 2012/122869
solvates and scoclvatltes

and also thelr salts, free acids,
of these salts and the solvat=ss of these free acids.

LA

0), mention may be made of the following compounds:

(¥

1,1 bis-3,4"" -(discdicsulfooxyphenyl)] ~Z2-ethyl-2-{

(1

10 (2, 3-dimethyltriazenc—1)~phenvl] ethene
10

tThenea

I-{4-hydroxyphenyl)
ethyl-2-1 &' - (3, 3-dimethyltriazenyl-1) -phenyi]

0S0,0Ma

/{\%1

)
{5

it e
‘\,/ E:\-/QWWEN_N {CH,),
! i b

it 7
Ha | o
\,/’; e}

3, 3-dimethyltraizenyl-1)-4-methonyphenyi] -1-{4"" -

1-{ 3-¢
sodicsulfcoxyphenyl)~Z2~ethyl-Z- (4’ ~hvdroxyphenvl)ethane

iczulfooxyphenyl)] ~Z2-evhyl-2-] 4" -{3, 3~

enyl-1)-phenyl] ethene
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=3

?Sojﬁa
T
1~
hmf;rﬁ T, NN CH

and also their salts, free aclids, scivates and tThe
S

alvates of these salts and the scolvatess of these free

compounds {10}y  can  be prepared in & manner
analogous to the compounds (1} from the corresconding

arcmatic amines

A
N

R?, R  are  each, independently  of one another,
hydrogen, Thydroxyl, C.-Ci~alkyl, C.-Ciy-alkoxy,

Cy-Ci~alkyl=8-, O;-Ci~alkyl-80-, C.:~-Ci-alkyi-S50,—,
where alkyl 1s preferably methyl or ethyl,
halogen {¥, cL, Br, I, nitro, cyanog or
an -03C:Y group,

R*, R~ are each, independently of one ancther, an ~NH;
group or an -G30:Y group,

=N is hydrogen, ethyl, CH, NO,, -CH;CH:~halogen (F,
Cil, Br, IV or CH:CH.OH,

re aach, independently of one anorher,

group or an ~-050;Y group,
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Y is OH or N(R'); and

R is hydrogen, methyl or ethvl,

with the provisc that, per total molecule (11}, cne or
two -NHz groups and cone or two -0350.Y groups are located

on any ring carbeng of aromatic rings.

If, for example, I-(d~-amincphenyl)~1- (4" ~sodio~
sulfooxyphenyl)~Z-ethyl-Z-phenyliethene, sodium nitrite

and dimethylamine are used as atarting materials, the

course  of  the reaction can be represented by ths
following reaction scheme

i \iz NahiO,JHCH

= r/’ Sy HN(CH /N2, CO,

P s {CH JN-N=

Here, a «alszzonium s3lt 13 prepared in the first srep
and can be reacted immediately with dimethylamine in a
second step te form 1~(4-(3, -dimethyltriazeno~1-

phenyli-1-{4"' -sodiosulfooxyphenyl) ~2-ethyl~2-
¥ Y 3 Y

The aromatic amines (i1l) can be prepared from the
corresponding nitrosulfooxyaromatics or
nitrosulfamoyloxyaromatics by generally Xnown methods,
e.g. by catalvtic reduction by mesans of hydrogen over

palladium/carbon in ethancol or using Ra-Ni in THF.

The triphenvlethyiens derivatrives of the formula (103
o

can be prepared by the route shown in the reaction
schema {13). Here, the synthesis proceeds according to

known methods such ag the
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5 reaction of this with alkali metal

sulfamoyl chloride. Instead of

in DME, it to

is also possible
in pyridine.
Y HBr NS
{ om@) CH~OH--—-—(CH30——//C} j, CHBr
2

\ P(Ph),

bisu
alkalili wstal

use chlorosulf

PCT/DE2012/000258

fate

_— = CN-PR-CHO ,_
- A ) -
(CH3§ C=C@N02 -~ {GHBO_G}z CH-P(Ph), Br
2 N—

Witlig reaction
Ra-Mifk NNH,

pyridine IHC|

(13}

(CH30-©~}2 C=CH-@-NH2 M(Ho@_)f:—c@wz

2 :

Na, 5. OJDME

IS0, HH,/CH,CON(CH, ),

2. HN{CH,},N3,C0,

i 2

3. Iscflavones of the formula (14)

(1},

divalent

10 When, i1n formula
~CAQ} ~C* =CH~C-
the two adiacent

it

X is &
together with

rrng a on is

The
ring, where the ring b is
of

the formula

pyranone

rthe C*¥ atom this radical,

becomas

radical
carpbon

iotated

formula

which

atoms of

H

OYMSs A
located on

(1)
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B s 0 e o
£ T ”’/b:‘\;L/ bX
78 s f QE_mﬁgi . (14
ﬂdr\“" \{.}/:1 R
whers
5 RrY, B are each, independentiy of one  another,
hydrogen, hydroxyl, Ci-Cs-alkyl, Ci-Ci-alkoxry,
Cy=-Ci-alkyl=-58-, Ci~Cy-alkyi-S50~, Ci-Ci-alkyl-50;-,
10 where alkyl 1s preferably methyl or ethyl,
halogen (F, Cl, Br, Iy, nitro, DYANO oY
an ~050:Y group
rY, R” area sach, indepandentiy of ane another,
an ~NwaN{RQHQQIoup or an ~G30:Y group,
Y is OH or W(RY:,
R is hydrogen, methyl or ethyl and
R® is methyl or ethyl,
with the proviso that, per total molecule (14), one or
TWO *NﬂNmN(RWE groups and one or two —050,Y groups are
located on any ring carbons of aromatic rings,

20 and alse theilr salts, free acids, sclvates and the
solvates of these salts and the solvates of these f{ree
acids.

Preference is given to compounds of the formula (14) in
which

75 ®rY, R® are each, independently of one ancther,

hydroxy, methoxy or an ~080:¥Y group,

R%, area ezch, independently of one another,
nydrogen, hydroxy, methoxy or an -N=N-N(CH;);
30 group ang
Y is O or NHz,
with the provisc that, per total molecule (14, one or
Lwo -N=N-N(CHa}: groups ;Y groups are

Ll
(]

on o any ring carbons of
o their salts, solvates and  the
of these salts rthese frsze
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Particular preference 1is given to compounds of the
formula (14) in whicgh

Qi

38 hydroxy, methoxy or an -080:Y group in the 5

%]

cr 7 position,

r* 18 hydregen or an -~N=N-N(CH3): group in the &
position,

R is hydroxy, methoxy or an -030,Y group in the 47

osition,

s

il
E!
ot
v
ol

n ~N=N-N{CH:}; groupr in the 2/ or
position and

Y is OH or

with The proviso

I par total molecule (14}, one

el s
O

4

two ~N=N-N({CH;): groups and one or two ~03C:Y groups are
iocated on any ring carkons of aromatic rings,

and also their =salts, free azcids, sclvates and the
solvates of these salts and the solwates of these free

aclds.

As particularly preferred isoflavones {14}, mention may

be made of the following compounds:

T-hydroxy=-3-] 3 ~ (3, 3~dimechyltriazenyl-1) -4’ -

sodicsulfcoxry] isofliavone

Wb -NICH L,
g o

N
o8 Vs

&

g
[

i
—

i
~d

i
=
(]
ct
oy
&)
s
R

{

{
e

I

b~ {3, 3~dimethyltriazen:
J

sodicsulfooxy
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H=N-R(CH,),

Jr—

\%t 080, Na
A

T-zsodicsulfooxy-2" - (3, 3-dimethyltriazenyl-1)-4f -

vioxyiscflavone

and also their salts, free acids, solvates and the

solvates of these salts and the sclvates of thess free

The isoflavones (3) according to the invention ¢an be

prepared in a manner analogous to the compounds (1)

from the corresponding arcmatic amines

Y {15}

fi 3 b
§§73 :‘ 1 %E \‘X ~
”},J?’"‘\G/ 2 R

where
=%, R® are aach, independently of ona anothern,
hydroegen, hydroxyl, O -Ci~alkyl, O~Ci~alkoxy,
Cy-Cy~alkyl-8-, C-Ci—alkyl~-80~, Ci;-Ci~alkyl~30,~,
£

where aikyl 1s pref

halogen (F, Ly, Br, I nitro, Cyano or
an —~080:Y group,

r*, m* are each, independently of one another, an —NH:
group or an —030:;Y group,

¥ is OH or N(R'): and

R iz hydrogen, methyl or ethvyl,

with the proviso that, per total molecule (13}, on

& oY
I ated

two —NH; groups and one or two -030:Y groups are iLoco
Iy

rromatlic rings.
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TE, for example, p-aminc~7,4" ~dipotassiosulfooxy-
iscflavone, sodium nitri
as starting materials, th

be represented by the following rzaction scheme,

H M»—( S ﬁ?{}},\_{‘s& «

5 .

B {HE
f AL H
?

\! ‘S
(CHM-N= \«/_ OSOK

s (g T

Here, a diazonium salt 1s prepared in the first step

and reacts immediately with dimethylamine in a second
h 3

step Lo form Tl

& 7,4" ~dipotassiosuliocoxy-6-(3, 3~
dimethyltriszenyl-~1j~isoflavone aAccording o the

invention.

The previadsay unknown  aromatic amines (13)  can  be
prepared from the corresponding nitrosulicoxyaromatics
or nitrosulfamovloxyaromatics by methods known to any
person skilled in the art, e.g. by catalvtic reduction

by means of hydrogen over palladium/carbon in ethanocl

[ 61 The nitrcisoflavones of the typ@ uged as starting
material in the reactlon scheme 17y pelow are known

and can be prepared by kaown methods (7. Eristallogr.

NC3 222, 293-2%4 (ZOO07y) .

D
sulfcoxy or sulfamovloxy groups can be carried ocut by
)

reaction of the corraespoending aromatic phenols with

chicrosulfonic acid in pyridine or with alkaline metal
isulfa in  DMEP or with sulfamov]l chlorides in
dimethylacetamide. The individual reaction steps are

ted in the reacticn scheme (173

g"f

(‘I
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& - : ' s
HO*\;‘(}\.G/ 7 4 L 1y NaNOHO!

oy Wea, GO JHNCH ), {17

j '—/:Jx'—n%
: % Y30, G« ;’///:”\0 Aeniery,

Y30, O’l\&’/ j ‘"“J(NO A

cssozw-é

DA PAICIC,H, Ot
CH,COMITH,),

s

. BDiphenyl derivatives of the formula (18) which are

either unbridged or Dbridged by atoms or diatomic

Reecording to the invention, formu

—s
-]
gv
o
-
at
)
i
3
jud]
[
n
O
o
o
e

the form of rhe formula

Ja
O

, (18

A ig a direct C-Z bond, CH,, CHOH, CC, &, SG, 80

R, RE are gach, independently of One another,

hydrogen, hydroxyl, C-Ca-alkyl, Ci-Ci-alkozny,
20

oy

S Cymalkyl 8-, Cy-Ci-alky~50-, Ci~Cy-alkyl-30,~,
whaere alkyl is preferably methvl or ethyl,
halogen (I, Cl, Br, Iy, nitro, cvano or
an —-08GC;Y group,

iy

e esch, independently of one another,
an -N=N-N(R"), group or an -0S0

iz O

(}
"
0
B
o]
.

kel

H oor N(R.,
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is hydrogen, methyl
R? ‘

or ethyl and
is methyl or ethyl,
with the proviso that, pexr total molecule {18), one or
two ~H=N-N(R%}; groups and one
5 i

oW OLWO o
scated on any ring carbons of aromatic
and ; !

5o their salts

rings,
ts, free

acids, solvates
stes of these zalts and the
acids.

solvatraes of 1

given o compounds cof the formula (18) in
which

is , DO, 30 or 30w,
R*, = are aach, independentliy of one anothear,
hydrogen, hydroxy, methyl, ethyl, methoxy,
15 CH3S-, CHy80-, CH.50;-, halogen (F, Cl, Br, I},
nitro, cyano or the -030:Y group,
R*, R’ are each, independently 0 one ancther
an ~N=N-N{CH;}:; group or an ~035:Y group and
Y is OH or NH
20 with the proviso that, per total molecule (18}, ope or
Two -~N=N-N{CH:)}, groups and one or two -030;¥Y groups are
located on any ring carbons of aromatic
and also their

rings,
: y acidg,
rag of ti ‘ ¥

solvates
and the

and  the
solvates of these free

Particular preference tven Lo  compounds
formala (187 in which

is CH:, CO, 80 or 5
30 R

28 r?

i
; are ench, indevendently of one ancther,
hydrogen, hydroxy, methyl, {iluorine, chiorine
bromine or an ~050;¥Y group,
R“ S

ja nhydrogen,

is oa (CHi) N-
35

is OH ox

N=N group and

NH:,

with the provisc that, per total molecule (18}, one or
two ~N=N~N(CH;), groups and one or Lwo groups dre
located on any rving carbons



N

-
i

ot
(9]

b

WO 2012/122968 - 29 - PCT/DE2012/000258

and also thei: free acids, solwvates and the

=
wn
m
l_._l
"
3]

solvates of these sgalits and the solvates of these {res
acids.
Very pariicular preference Is given to compounds of the

formula (18) in which

X is CHz, CO, SC or S50,

RrR” is hydroxy, methyl, chlcorine or bhromine in the
£, 3 or 4 position,

R* 18 the ~030;Y group in the 2, 3 or 4 position,

R is a (CHs)N-N=N group in

R® is hydrogen, methyl, ox

hromine in the 27, 3 or

<

. s -
18 OB or NH:,

with the provisc thart, er total molecule (1HY, one or

N

two -N=N-N{CH:}, groups and one or two —-030;Y groups are

located on any ring carbons of aromatic rings,

and also their salts, free acids, solvates and the
solvates of these =zalts and the zclvates of these free

The  most preferred diphenyl derivatives bridged by

7

diatomic or triatomic groups include the following

compounds

4~ {3, 3-dimethylitriazenyl-1)-4" ~hydroxy~2Z" ~sodio-

sulfcoxybenzaphenone

T, /A mr
mw{?;mc T NERNICH, ),

- N/

e e e e
43, -dimethylor

ydroxy-3" ~sodio-

sulfoorvbenzophenons
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4- (3, 3-dimethyltriazenyl-1)-3" ~hydroxy-4" ~sodio~
sulfcoxvbenzophenons
j".‘.‘:‘;.»“"x\ f’”"_m}:&
Na0s0,04y 0ol ey,
4 4
b |
4~{3,3~dimethyltriazenyl-1}~4' -sodicsuifoory-3" -sulfa-

moyloxyvbenzophaenone

ey 5 ;_t i‘l::
NI 1.:::;4;

OSONH,

10 d- {3, 3~dimethyltriazenvli-1) 4 ~sodicsulfooxy-

o .

diphenvimethane
S :

s, 3
(CH R f;‘wzaz { p0so,ona

W]

—ohioro-4-(3, 3-dimethyltriazenyl-1)~4" ~sodiosul fo~

oxy ldiphenyl sulfone)

p— =y

(CH NNt J*& ay ﬁ—os&zoma

forsh
%1

and also their salits, free acids, solvates and the
solvates of these salts and the seolvates of these free

20 scids.
20 Particular preference is given o

4-{3,3~dimethyliriazenyl-1}-4" ~sodiosul fooxy-
benzophenone
HyC

N
Nt B ’< e SO

C/ z~m%kf¥ € Y, Q e
Hy

L

=

The startin materials for the synthesis of the

0

compounds (18} are known and can be prepared b ehe
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1

processes described in GE 1 371 26% and utilized for
the synthesis of the compounds {(18) b
nydroxytriazene derivatives of the type (18) described
there inte end productis, e.g. (20}, as is shown by way

of example in the reaction scheme (21).

(CH_),N-N=N O~ H (19

3}2

Na,S,0,/DMF 213
o CISO,MNH,JCH, CON(CH,),

ar

oyrigine /CISOH

P
- 20
(CHJ,N-N= co—{ ;‘ S0,Y @0

where Y has the meaning indicated in the legends for

formula (18).

The present inventcion further provides diphenyl
derivatives containing £i) at lzast O
diglkyltriazenyl group and (ii) at least one sulfooxy
group and/or at least one sulfomoyioxy groud per

moileaunld and thelr asalts, solvates and solvates of

these salts for use as medicamentis and also the use of

these compounds for producing medicaments, preferably

for the treatment of cancers of the tissues dependant
on es5trogens, in particular o0f estrogen receptor-
negative and sstrogen receptor-positive tumers of the

in a preferred embodiment of the present inventlion, the
substituted diphenyl derivatives o©f tThe invention can

e used in combination with monoclonal antibodiss.
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(N3
3
E

According to the oresent inventlon, preference ls gilven
to  using monoclonal antibodies  which have a high
selectivity in the tumocr cell (Discovery Medicine,
Alain Beck, “The next generation of

Conjugates Comes of Rge”, Octcber 16, 2010}.

e
—
£

derivatives of invention

monoclonal antibody and introduced

eral, the dighenyl derivatives of the invention
znd the monoclonal antibodies are used in a ratio of
o

m 0.5 ¢ 1  (diphenyl derivative to antibody) o

-1 ‘s
L

antinodies are known per se. Meonoclonal

o
antibodies are immunclogically avtive proteins which

are produced from a

lymphocytae and are

{e.g. a tumor ¢&ell).

=

-

compounds of the invention can, example, be

> r
ysed for the tresatment of the following types of tumor:

Lhd

hraast cancer (mamma carcinomaly, cancer of the uterus

{fendometrium CArCinoma, corpus  carcinomal, cervical

cancer, ovarian cancer (ovarian carcinomal, vagina

jood

I

Al

cancer, prostate cancer, skin cancer, melanoma {(malil

e

melanomal .

The invention further provides for the use o0f tLhe

compounds o combination with at least

£ the i1nvantion in
=«

one further chemoth

raveutic agent oy the Treatment of
the lnvention can accordingly
combination with furthery
known in the ifreatment of
with medicaments which are

I the chemctherapeutic agents
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Examples of such chemotherawpeutic agents which can be
used in combination with other medicaments used in
chemotherapy are described, for example, in
WO /200770813278 undexr the key  words “Combination
Therapy” (page 23, line 1 to page 30, line 18) or in
Us 2007/135424 A1 (paragraphs 153 Lo 171).

For thesg methods of acdministration, The active
compound can be administered in sultable administration

forms. For oral administration, known administration

forms which release the active compound guickly and/or
in modifised form, e.g. tablers (uncoated and coated
tablets, e.g. tablets provided with coatings resistant
to stomach Juices or film tablets), capsules, dragees,
granules, pellets, powders, emulsions, SUSPensions,

sclutions and aerosols are suitable.

Parenteral administration can

of & resorption  step {intr
intracardial, intraspinal  or intralumbal) oy with

involvement of resorpticon {(intramusculiar, subcutaneous,

intracutaneous, percutanecus or intraperitoneal).
Adminiztration forms suitable for parenteral

"sdministration are, inter alia, injectlion and infusion
preparations in the form of solutions, Bsuspensions,

emulsions, lyophilizates and sterile powdsrs.

For the other administration methods, sulitable forms
are, for example, iInhalstion medicaments {including

.
nowder inhalers, nebulizersy, nose  drops/soclutions,
pe

BpTays; taplets or capsuies te  be adminlistered
Tingually, sublingually or buccally, suppositories, ear
and eye preparationsg, pessaries, agueocus suspensions
{lotions, mixtures js) be shakeny, Yipophilic

-y - .m.l'%‘: N Fa— . TR
nts, creams, milk, pastes, powdsr o
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The active compounds can pe converted

per se into the administraticn forms
-

can be sffected using inert, nontoxic, 3.
suitable auxiliaries. These include, inter alia,
supperts  ({(&.g. mnmicrocrystalline cellulose), solventis

(e.g. liguid polyethylene glycols), emulsifiers {(e.g.

sodium dodecyl sulfate), dispersants {ea. .
polyvinylipyrrolidonasl, synthetic and natural
biopolyrers (e.q. albuming, stebilizers 2.,

(
antioxidants such as ascorbkic acid), ccolorants {e.qg.

incrganic plgments such as iron oxides) or {flavors

In general, it i1s advisable in the casze of parenteral
administraticn, ftTo administer amounts of from zbout 1

to 40 mg/kg, preferably from about 2.5 to 15 mg/kg, of
body weight in order to achieve effective results. In

tha casse of oral administration, the mount is  from

{1

about 1 to 70 mg/kg, preferably from  about 1 to

50 mg/kyg, of body weight.

It may nevertheless be necessary Lo deviate from the
abovementioned amcunts depending on body welght, method
of administration, individual response to the active
compound, type of preparvation and point in time or

interval at which admipistration occurs. Thus, it can

i scme cases be sufficient to employ less than the

abovemsntioned minimum amount, while in other cases the
abovementioned upper limit has to be exceeded. In the
case of administration of relativelv large amounts, it
can be advisable to distribute these as a plurality of

he present inventicon further provides pharmaceutical

Th
compositions containing at least one of the compounds

Fonir
o
)
it
o
o
I

acoording to the invention together with at
pharmacologically acceptable carvier, auxiliary or
5

These are conventional pharmaceutical
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carriers, auxiliaries or solvents. The pharmaceutlicoal
compositicns  of the invention are, for e=xample,
suitable for inhalation or intravenous,
intraperitoneal, intramuscular, intravaginal,

intrabuccal, percutansous, subcuianeous, mucocuLanecus,
al, rectal, transdermal, toplical, intradermal,

intragastral or intracutanecus administration and are,

for exemple, present in the form of pills, tablets,

tablets which are resistant to stomach Jul

tablets, coated tablets, retard Iformulations

subcutaneous or cutanscus administration {(in particular

as adhesive plasters), dspot formulations, dragees,
plugs, gels, olntments, syrup, inhalation powdsrs,
granuless, suppositories, emulsions, dispersions,
microcapsules, microformulations, nanoformulations,
lipescemal formulaticons, capsules, capsules resistant to
stomach juices, powders, irhalation powders,
microcrystalline formulations, inhalation BRrays,
dusts, drops nose drops, nose sprays, asrosols,
ampoules solutions, dulces, suspensions, emulsions,
infusicn soiubtions cor injection sclutions, sto.

Examples:

The percentages 1n the follicocwing sexampl

indicated ctherwise, percentagss by welg
parts by weight. Solvent ratios, dilution r
concentrations of liguid/liguid solutions are in =a

case by volume.

1

Example 1.7: Z2-sodiogsulfcoxybenzaldehyde

iy

The following meithod can serve as pattern for sulfation

by msans of alkali metal bisul
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12.2 o (0.1 mol) of Z—hydroxybenzaldehyde and 33.3 g
(0.15% mol}y of sodium disulfate are admixed with 100 mi

TEormamide and 130 ml of tetrahvdrofuran and

£
=
o
it
%
o

stirred at room femperature for 30 hours. 200 ml of a

1 N agueous scdium carbonate solution is then added to
]

the reactilon mixture, the mixture 1s stirred, filtsred
and the filtrate i1s evapcrated under reduced pressure.
The reasidue 1s dissolved in the minimum amount of water

needed, filtered through sctivated carbon  and  the

filtrate 1s evapcrated on a rotary evaporator.

"Zﬁ

The le substance can be processed further as crude
product.

Example 1.2: 4-sodicsulfooxybenzaldehvde

The compound is prepared in a manner analogous to
axample 1.1 and the crude product is processed further.
3~Sodicsuliocoxybenzaldehyvde can  be obtained in  an
analogous way

Example 1.3: Z-zulfamovlioxybenzaldehyde

The method bhelow serves as pattern for sulfamylation

using sulfamoyl chleoride.

12,46 g (0.1l mol) of sulfamovl chlioride are added
dropwise to & scluotion of 12.2 g (0.1 mol) of Z2-
nydroxybenzaldehyde in 200 ml of anhydrotu

dimathyl
mixture is stirred at room ftemperature for 3 hours and

then extracted with 1000 ml of ethyl acetate, the
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organic phase is washed with a saturated agueocus sodium
hydrogencarboenate solution, dried over sodium sulfate
and the solvent 1s taken off on a rotary evaporator.
Thne residue i3 triturated with a wmixture of ethyl

acetate/petroleun ether, crystallized and filtered off
o

-

Example 1.4: 4d4-sulfamoyloxvbenzaldehvyde
Synthesis analogous to example 1.3

The 3-sulfamovlioxy derivatives of 3-~hvdroxvbenzaldehyde
can be obtained in an analogous way.
Example 1.5: (4-nitrobenzyl) triphenylphosphonium
chloride

[t Gt Ot P Pht OF

A solution of 263 g (I moly of

172 g {1 mell of d-nitrokenzyl chioride 1in 2 1 o

toluene ls stirred at the beiling point for 15 hours.
The reaction mixture 1s  cocled, the crystals are
f with suction and washed with tolusne.

Example 1.6: {Z— and Ey-~Zd-zsodiosulfooxny-4" -nitro-

SC,Ha

0.04 mol of sodium methoxide (in methanclic sclution)
ard a solution of 17.3 g of phosphonium salt (from
example 1.5} in 40 ml of methancl are simultanscusly
added dropwise in small portions Lo a solution of 8.9 g
{0.04 mol) of sodium be

methanol at 0°C while stirying. After decol

the reaction solution, the =zolvent is distilled off on

a rotary evaporator. Thne solid product is extracted
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with 100 ml of ethyl acetate while stirring in order to
remove the triphenylphosphine oxide, filtered off with
10 guction, dried in air, then boliled with nitromethane

and separatsd  from the insoluble residue {trans

a2

compound) by filtration with suction. On cooling, the
cis compound crystallizes ovt from the filtrate and is
optionally recrystallized once more.
Exampie 1.7: (Z2- and Ej-d-methoxy-Z-sodiosulfooxy-4 -
nitrostilbene

) /?w—%;‘-‘x e .

CH,O ‘y{:mcm@ o WG,
A J—— '\:}_‘ ‘Jj“//
b$€}3fé&&
Synthesis analogous to example 1.6
15  EBExample 1.8: {(Z- and E)-4-nitro-2' -sulfamovioxystilbene

o "\, .....

Y cmcw - HO,

N /
"@sz}éwz

At 0O to °C, 3.1

w

ot

g {0.05 mol) of phospheonium salt
from example 1.5 and 0.05 mol of sodium methoxide
spiution are simultanecusly added a little at a time

35 {after decoloration in  each case) to  a  solution
composed of 10.4 g (0.05 mol) of aldehyde from example
1.3 and 75 ml of ethanol. After decoloration of the
reaction soclution, the solvent 1s taken off on a rotary
evaporator and the residue iz stirred with 50 ml of

40 toluene to remeove the friphenyiphosphine and filtered

off with suction. The residue which remains iz heated
W

with 75 mi  ©f acetonitrile and filtered off ith
suctlon while hot. The trans compeound remains. The cis
compound crystalllizes out  from  acetonitrile  under
45 refrigeration and can opticonally be recrvstallized from

agetonitrile or isopropanol.

Example 1.%: (Z)-4-amino~{(2-sodiocsulfooxy)astilbene
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CH = OH \OSQI{}M&

{ad

4 g {0.01 mol) of Z-pitro compound from example 1.8
C

o
are hydrogenated in 300 ml of methancol or THF and 20 ml
of water usging 4 g of Ra-N1L at room temperature and
2 atm., After the required amount of hydrogen has been
taken up, the catalyst 1s filtered off with suction and

the solvent 1s distilled off. The residue is reacted

further as crude product
The following amino compounds ars obtained analogously:

Example 1.10: (B} -4-amino-2' -sodiosulfooxystilbene

{from example 1.6 E)

Bxample 1.11: (Z)~d-aminc-2" -sulfamoyloxystilbene (from

7 N ~~.::i—i/m\)—m
’::ﬁ<3 SC,HNH,

Example 1.12: (E}j-~d-amino-2' -sulifamoyloxyvstilbene (from

example 1.8 Z)

example 1.8 E)

@?~h¥ CH=CH
Nl by /)NNH

OSONH,

End products

Example 1.13: (Z)-4-{(3,3-dimethyliriaze

®
5
e
!
b
i
™
f
)
o]
o
=
O
i

sulfooxystilbhene
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pinienipt

7N crecrd] en-nicH
e sy,
050 Ka

=g

solution compesed of 3.5 g of sodium nitrite and 5 mi

of water is added dropwise to a scluticon composed of

15.6 g {0.05 mol) of cis-aminestilbene from example

i
1.%, 100 ml of water and 13 mi of conc. hydrochloric
acid at 0°C and the mixture is stirred for another
10 minutes. The resulting diazenium salt soclution is
then ouickly added dropwise to a solution conposed of

20 g of scdium carbonate, 0 ml of water and 7 g of 40%

strength agueous dimethylamine sclution. The mixture is
stirred for ancther 40 minutes and the reaction
on is evaporated on a rotary evaporator. The

residue is dissolved in the mindmum amount of water
nesded at 50°C and the title compound is precipitated
by means of a saturated adguecus sodium  conloride
solution, flltered off with suction and drisd. The
product can be recrystallized from a scdium chloride

solution or from methancl/water.

The following conpound 1s prepared in an analogous way:

I

Example 1.14: (Ey-4-1{3, 2-dimethvltrigzenyl-1) -2 -

sodiosulfoonystilbene

W
h: (e QH-/_ W=-AHEH, S,

S0 Ma

rom example 1.10 in an analogous way to example 1.13)

s t]
b

Example 1.15: (Zy=4- (3, 3~dimethyltriazenyi-1)-2" -

sulfanoyionystiibene

I
¢ /»-w =CHY, »««w <H-NIGH, J,

o 5
\OSONH,
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e

solution composed of 3.5 g of scdium nitrite and 5 ml

of water is added dropwisze to a solution composed of
15.6 g {(0.05 moly of Z-aminostilibens from example 1.11

s

20

FEY
<>

¢ oml of water and 10 ml of conc. hydrochloric acid at

-

OD

The resulting diazonium =salt solution is then guickly

and the mixture 1s stirred for another 10 minutes.

¢

added dropwise to a solution composed of 20 g of sodium
carbonate, 60 ml of water and 7 ¢ of 40% strength
25  agueous dimethylamine soiution. The mixture is stirred
for ancther 40 minutes, 50 ml of water are added and
the mixture is extracted with 300 ml of sthyl acetate.
The organlc phase 13 sseparatved off, washed with 300 ml
of A saturated agquecus sodium hydrogencarbonate
30 solution, dried over sodium sulfate and evaporated. The
product is  purified by  ohromatograghy  and Then
optionally recrystallirzed from ethanol/coyclohexane.
Example 1.16:
{E)-4- (3, 3~-dimethyltriazenyl-1) -2 famoylioxnystilbene
{from example 1.12)

it

/f R\ '
¢ ,}“CH=€:H~{§% y—wmwwmgmﬁ;z

vt

“OSO,NH,

2. formula (12}
25h Starting materials

Example 2.1: [ bis{4-methoxyphenyl)! bromomethane

(CHO-CgHy-ly CH-Br

30
Hydrogen bromide 1s passed into a2 suspension of 100 g
35 of pkis(d4-wethoxyphenyllearbinoel and 46 ¢ of <alcium
chloride in 2% of toluene to  saturation. The

precipitated salt is filtered off with sucticn and the
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filtrate is eaevaporated. The vellow oily residue 13
o

processad further in crude form.

Example Z.2: {his{d-methoxyphenyljmaethyl] triphenyl-

phosphonium bromide

S B{PRY, B
=

i
& A
W
u—
7

I

CH,O

£

he Title compound is prepared from the bromides

o
bty

example 2.1 in an analogous way to example 1.5,

Example 2.3 1,

[

-l bis{4~methoxyphenyl)] -Z~ (4d~-nitro-

4.5 g {0.1 mol) of sodlium  hydride (53% strength

o
=
T3
i
¥l
tn
e
0
o]
}t
3
O
ot
s
]

¢ introduced under absolutely dry
conditions into 50 mli of DM30. The mixture is heated ¢

T0-80°C  until  evelution of hydrcogen stops. While
.F

cooling in ice, 57 g (0.1 mol) of the phosphonium salt
from example 2.2 dissolved in 150 ml of DMSO are added
dropwise and the mixture is astirred for another 1 hour

150 g (0.1 mol) of 4-nitrebenzaldehyde disscolved in

50 mi of DMSC are supszeguently added dropwlise and the
ixture 1§

i3
o

at room temperature for ancother
15 nours. 600 ml of watery are then added, the mixture

is sxtracted with 500 ml of ethyl acetate, the solvent
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is remeoved on a rotary evaporator and the product is
separated off from the triphenylphosphine oxide via an

aluminum oxide column. Toluens/ethyl acetats {(9:1) is

used as eluant. The second fractieon is freed of the
solvent on a rotary evaporator and processed further as
crude product.
Example 2.4 1,1~ bis{4-methoxyphenyli] ~Z-{4d~-amino-
phenyl)ethene
£
u?ﬁ?
i =
e
S
; S &l_/
IH
- I :
K H
Cr, 0
15.28 g {(0.042 mol) of the nitro compound from

example 2.4 are heated to boiling in 500 ml of ethanol,

admixed with 66 g of an 80% hydrazine hydrate solution

66 g
(1.06 mol of NuHy) and rapidly cooled to 50°C and then
admixed while sgtirring with <freshly prepared Raney
nickel suspended in a neutral ethancl medium until no
further evolution ¢f gas 13 observed when more catalyst

is added. The mixture is subseguently heated under

refiux for another 1 hour and the hot reaction mixture
is filtered. After washling the residue on the filter
with 250 ml of het ethancl, the combined filtrates are
evaporated to dryness under reduced pressure and the

rasidue 1s optiocnally recrystallized from ethanol.

Example 2.5 i, bis(d-hvdroxyphenyl)] ~2- (d-aming-

HO
A
»

A (/ﬁﬁbffwy%
ﬁ”‘ﬂ\ﬁ"/ g

1
| i

HoT e H



[
i

Lot
n

WO 2012/122969 - 44 - PCT/DE2012/000258

84 g of conc. hydrochloric acid are added dropwiss to a
mixture of 33 g (6.1 mol) of the compound of
axample 2.4  and 66 ml  of pyridine. The reaction
soplution 1is then heated at 150°C for 3 hours and

subsequently evapcrated o dryness on & rotary
=

avapsratorn, taken up in 200 ml of water and
neutralized. The solid rescticon product is filtered off
with suction and dried. The cruade product is reactad

further.
Example 2.6

1, - bis{d-hydroxyphenyl)] 2« 4~ (3, 3-dimethylitriazenyl-

1) phenvyl] ethene

aminophenylyethene from example 2.5 are disscived in a
sclution composed of 13 ml of concentrated hydrochloric
acid and 80 ml of water. A solution composed of 10 ml

of sodium nitrite ars slowly added
dropwise thereto at from 0 to 5°C while stirring. The
resulting diazonium salt solution is then guilckly added
dropwise at from 0 to 3°C to a solution composed of

15 g of sodium carbonate, 60 ml of water and 7 g of 40%

strength agueocus dimethylamine soluticon. The mixture is
subseguant ly stirred for another 30 minutes,

O
neutralized and the title substance 1s Ifiltered off

tion as & solid, opticomally recrystallized from
nitropropane and dried., The crude product 1s processed

further.
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nd products
Example 2.7: 1,1+ bis~4d-(sodicsulfooxyphanyi)] -2~ 4~

(3,3~dimethyltriazenvyl-1iphenvl] eth

OSG By

L AENNCH,

T”‘%
S T

,
3

/%J\/I

I -

Sy
Nal Sc}/‘\é’/"

{ the compound from example 2.6 and

.6 g (0.02 mol) of sodium bisulfate are admixed with
14 mi of dimethylformamide and 13 ml of tetrahydrofuran
at room temperature for 30 hours. 20 mi of

a 1 N aguscus sodium carbonate solution is then addsd
e the reaction mixture, the mixture is sitirred, the
solid is filtered off with suction and the filtrate is
svaporated uander reduced pressure. The residus i

dliagolved in  the minimum amount of water needed,

filtered through actlvated carbon, the filtrate is
evaporated on & rotary evaporator and the residue 1is
recrystallized from methancl/water.

Exanmple 2.8:

SO,NH,

=
/’ f\/w =h-N(CH,,

‘s,___“

HEMSGEO”” =
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4 g {0.033 mol) of ulfamoyl chloride are added
dropwise tTo a solution cf 3.60 g (0.01 moly of the
compound from  example 2, in 20 ml  of anhvdrous
dimethylacetamide at from 0 to 5°C. The reaction

mixture ig siirred at room rempasrature for 3 hours

-

e
mixture is then extracted with 100 ml of ethyl acetate,
the organic phase 1s washed with a turated agueous
sodium hydrogencarbonate solution, dried over sodium
suifate and the solvent is distilled off on a rotary
evaporater. The residue 1s triturated with an ethyl

acaetate/petroleum aether mixture, nduced to crystallize

dtered off wilth suction.

3, Flavonold derivatives of the formula (14}

Example 3.1: 7,4 -~dinhydroxy-3' -nitrcisoflavone

MO,

;\y/k 4{::2rsﬂ

N

20 ml of a mixture of c¢oncentrated sulfuric acid and
nitric acid (3:1) are added dropwise to a solution of
1 g of daideein in 200 ml of dry sthanol at room
temperature while stirring vigorously. The mixture is
stivred for ancther 2 hours, and 400 ml of water are
then added. The compound precipitates, is filtered off

with suction and washed with water until neutral. The

u

vellow product is rascrystallized from alcohol.

Synthesis of the sulfates
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The following examples are carried out

3_:

5 analogous to example 1.1. The title

Lit COmpoUunds
reacted further as crude products

5
Example 3.2: T-scdiosulfooxy-4" -methoxy-2' -nifro-

mple 3.4: 7,4 ~disodicsulfooxy-3' -nitroisollavone

NO,
@ |
:! /m
Em‘(‘;‘& b ,OS0,0N8
NaOSO- 2
15

Examnple 3.5 T-methoxy-3 -nitro-4" ~sodicsulfcoxyiso~

ﬁ\»-(

flavona

:iywOﬁﬁﬂﬁﬁ

20 Exanmple 3.6: T-sodicsulfocoxy-3 -nitro-4" -methoxy-

isoflavone

PCT/DE2012/000258

L &8 manner
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The following examples are carried cut in & manney

@]

> analogous to example 1.3, The title compounds are
reacted further as crude producis.
=
P
zample 3.7: 7,4" -disulfamoyloxy-2' -nitroisoflavone
NO,
!
\/& =
%NSQCFL
Example 3.8: 7,4 ~disulfamovioxy-3F -nitroisoflavone
10

The reduction of the nitre compounds is carvied out by
a Y

tic reducticn using hydrogen/Pd/C in ethancl.

Example 3.9%: 7T-zcdicsulfooxy-2' —amino-4" ~methoxy-

20 isoflavone

20
The following are prepared in an analogous way:
Example 3.10 7, 4" —disodiosulfoory~2" ~aminoisoflavone
i

0 o
i —

I
{\ ,,‘\ /w{}S’j Na

WaB0 C}‘“‘“«\/}\\G

J.'_

3.11 7,4 ~discdiosulioony-3" ~aminoisoflavone
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. / 080, Na
NaOSO &-K\/\ \

3.12 T-methoxy-3" ~amino-4' ~sodiosulfooxy~-
iscflavone
5 N,
3 L
R o, a8 GNe
P s
{:;H:; V/’\\G
3.13 T~sodiosulfcooxy~3 -amino-4" -methoxy-
isoflavone
HWH.
E <
/\xi {;\r—{’}hﬁe
NaOS0 W B
15 3.14 T-sodiosulfooxy~2 —amino-4" ~methosxy-
isoflavone
Re
3.15 7,4 ~disulfamoyloxy-3' —aminoiscflavone
20
NH‘Z

Q

lg\q«I H({\ \—osam
i«h&ﬁﬁhmx/»\a L

3,16 7,4 -disulfamoyloxy-2' ~aminoclsoflavone
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[

3017 T-sulfamovioxy-3 —amino-4' ~methoxyisc-
flavone

.

End product

i

Example 3.18: 7-sodicsulfooxny~3" -~ (3,3~-dimethyi-

triazenyl-1)-4" ~methoxy)] isoflavane

N=N-N{CH,J,

I

- {, b —OMe
W

-

i ] g
waags@—i\afk o

=

solution composed of 2 g of scdium nitrite and 20 mi
of water 1s added dropwise to & sclution composed of
4 g {0.02 mol) of the aminolscflia

mi  of water and 5 ml of conc.

30
hydrochloric acid at (°C, the mizxture is stirred for

-

another 10 minuvtes and the resulting diazonium salt
solutlon  1s quickly added dropwise to a solutiocon
composaed of 8 g of scdium carbonate, 15 ml of water and
g of a 40% strength agueocus dimethylamine sol:
The mixture i3 stirred £for another 60 minutes, the
crystalline reacticn product is  filtered off wi

suction and recrystallized from a little water.
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The following triazenoisoflavones according to  the
3 invention are prepared in  a manner Analogous to
example 3.18 from the abovenmentionad aminolsoflavones.
5
Example 3.18: 7,4 —-discdicsulfooxny-2"-{(3, 3-
dimethyltriazenyl-1)iscilavone
= R-N{CH, ),
i
ST,
7% ' o r-OS0 Ne
NS ax
Nal 50— ’ -
mv/“xg
Example 3.20: 7,4 -disodiosulfcoxy~3 —-{3, 3~dimethyl-
triazenyl-1tiaoflavone
NEN-N(CH,J,
\Fﬂ}i b OSCyNa
i [
15 Example 3.21

I~dimethyltriazenyl-1) -
4§ -sodicsulicoxyl avone

N N-NCH

: 1)2
5 L—/ b/»«e;sowa
‘/

I

26 Example 3.22: T7-sodicsulfooxy-3 -(3,

J—-{: % .’:/ .
ha{}SQ ihx:ff/\ -
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4, Diphenyl derivatives {18) which are unbridged or

x

bridged by atoms or diatomlc groups:

Starting materials;

Example 4.1: 3-methyl-4-nitrc-4’ - (3-methyl-4-nitro-

benzoyloxy) benzophenonea
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A mixture of 122 g of phenetele {1 mol}), 400 g of
Jemethyl-4d-nitrobenzoyl chlioride (2 mol) and 1500 mi
1, 2-dibromoethane s placed in a reaction vessel. 40
of aluminum chloride ars added in portl
(exothermic!y at 13-20°C while cooling. The resact!
minture is subseguently stirred stepwise at 20°-30°C,
40°C and BG°C for 2 hours in each case.

Worg-up: cool reaction mixture € G°C and slowly

introdoce into 1.6 kg of ice. Then add 1806 ml of concg.

hydrechloric acid ¢t

o e
allow to stand. Decant off the supernatant solufion and

filter off the solid product with suction and wash with

Pl ~ v e Y E-a - a e e r A T

Slurry the filter residue with 400

-y O E £l - & [N [ g P

o 0°C, filter off with sucticon and dry.
o

Te s ogm o a e L e a e e T2 - N — - u
rurification: recrystallize from nitropropane
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Example 4.2: 4-hydroxwy-3 -methyl-4" -nitrobenzophenons

322 g (1 mol}y of 4d-nitre-4 -(4-nitrobenzovyloxy)benzo-
phenons  {example 4.1} are heated in 1.3 1 of water,
200 ml of ethanol and 85 g of sodium hydroxide until
the solid has dissolve
Work-up: the reaction mixture is fiitered hot through
activated carbon/kiesslguhr with sucticon. Onko (640 is
precipitated together with 4-nitfrobenzoic acid from the
filtrate by addition of 120 ml of concentrated
hydrochloric acid. The scolid is filtered off with
suction and washed with water. The filter residue is
stirred with 140 g of sodium hydrogencarbonate and
900 ml of water for 1 hour at 70, filtered coff hot with

suction, washed with 4 ml of hot water and dried.

Example 4.3: d~amino-3-methyl-4' ~hydroxybenzophenone
ey
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25.8 g (0.1 moly of d-nydroxy-3 -methyl-4-ni
phenone (example 4.2) are dissolved in 200 ml

ethancl., At 80°C, & sclution of 25 g of sodium sulfide
water 13 slowly added dropwise whils

The reaction sclution R subseguentliy

resction solution i1s poured intoe 1 1 of
water, cocled to 207C, and the precipitated producht is

S
off with sguction, dried and recrystallized

from toluene.
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Examplie 4.4: d-hydroxy-4 ~{3,3~dimathyl~

triazenyl~-i)benzophenone

-

57T g {(90.25 wmoly of deaminc-3-methyl-4" ~hydroxvhenzo-
phencne are dissolved in a solution composed of 75 ml
cf concentrated hydrochloric acid and 400 ml of water.

& solution composed of 25 ml of water and 17.25 g of

sodium nitrite is then sliowly added dropwise at from O
to 5°C while stirring. This diazonium salt solution is

then added dropwise at from § te 5°C while stirring %o
a sclution produced from 75 g of sodium carbonate,
150 w1 of water and 35 g of a 40% strength agqueous

dimethylamine sclution, The mixture 1s stirved for

1 hour, neutralized and the precipitated gsolid 1is
fiitered off with suction, dried and crystallized from

n-hexane/toluene.
End products

Example 4.5: 4-(3,3~dimethyltriazenyvi-1)-4" -sodio-

sulfooxy (diphenyl sulfone)

(CH, 3 NP wé\\ J\N (jsc Na

4 o (0.01 mol) of 4-hydroxy-4" -{(3,3~dimethyliriazenyi-

iy={diphenvl sulfone) and 3.3 g {(0.15 moly of scdium
pisulfate are admixed with 20 ml of dimethyifcormamide

i~

and 25 ml of tetrahvydrofuran nd stirred at  room
a

a
temperature for 30 heours. 20 ml of 1 W agueous sodium
carbonate sonlution are ithen added Lto the reaction
mixture, the mixture is stirred, the solid is fililtered
off with =suction and the filtraste is evaporabted under

reduced pressure. The residue 1s dissolved 1n  the
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5 minimum  amount of water needed, filtered through
activated carbon, ths filtrate is evaporated on &
ecrystazllized

rotary evaporator and the residue iz ¢

from methancl/water or & sodium chloride scluti

b
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Tne following can be prepared in an analogous way:

10 Ezample 4.6: 4-(3,3-dimethyltriazenyl-1)-2" -sodiosulfo-
oxyvbenzophenone

Examplie 4.7:
2, 6-dibromo-4-scdicsulfoony—4" - (3, 3-dimethylitriazenyl-~

1y -benzophencne

(CHJ,N-N=N ‘L‘/—co—é}@% L,ONNa

Exampls 4.8:

Z2,6-dimethyi~-4-sodiosulfooxy-4" ~(3,3-dimethyltriazenyli-

)

1) -benzopnenonsa

“

. q’ N o, 50,0Ns
(CH, J H-Nt \ 7 s\x‘s _/ )

CMH

E3

Example 4.9: 4-(3, 3-dimethyliriazenyli~-1}-4" ~sodiosulfo-

oxvbiphenyl
,;‘:::x
(CH JN-H= N-\\ )4\ /—080 [ON3
/ -
30 Exemple 4.10: 4-1(3,3-dimethyliriazenyl~1)-4" -sodio~
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(CH,), KN x é/-aof S-O80,ONs

Exanmple 4.12: 4-(3,3~-dimethyltriazenyl-1}-4 -sodio-

zulfooxy{diphenyl sulfone)
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Example 4.13: 4-(3,3-dimethyltriazenyl-1)-4" —sulfamoyi-

ocxybenzophenone

o “e

(CH,3 M- i"é'\i / -C N _/ OSSO NH,

8.6 g (3.075 mol) of  chlorosulfonamide are  added
dropwise to a solution of 13.4 g {(0.05 mol) of 4-(3,3-
dimethyltriazenyl-1)-4' ~hydroxybenzophenone

{example 4.6} in 100 ml of dimethylacetamide at °C.

oy

o mixture iz stirred at g c for 1 hour and

subeseguently at room temperature for another 12 hours.

g
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agueous ammoniuvum chloride golution las then
added theretc, the mixture 1s extracted with ethyl
acetate, draied over scodium sulfate, filtered and the
zolvent is taken off. The product iz recrystallized

o~

from cyclichexans/ethyl acetate.
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Example 4.14: 4-(3,3-dimethyltriszenyl-1)-27 -

sulfamovlorybenzophenons
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EBxample 4.15: 4-1(3,

sulfamoyloxy (diphenyl sulfoxide)
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Example 4.16: 4~(3,3~-dimecthylitriazenyl-1)-4'
10 sul famoyvloxy{diphenyl sulfo
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CLAIMS

1. A diphenyl derivative having the forwula

whers

b4

RE, 7§

R4, w5
R"?

RB

RS , RiO
¥

Rl

{1

ig a direct C-C bond between the rings a and b,
CH,, CHOH, €O, S, 80, 80, -N=N-, -CR'=CR°- cr

a divalent -C(0O}-C*=CH-0O- radical which together
with the two adjacent carbon atoms of the ving a
on which 1t is Jlocated forms a pyranone ring,
with the ring b being located on the C* atom of
this radical,

are each, independently of one another, hydrogen,
hydroxyl, C-Ci-alkyl, &-Ci-alkoxy,

Ci-Cy-alkyi-5-, Cy-Ce~alkyi-80-, (C;-Cu-2lkyl-S0;-,
haleogen, nitre, cyano or an -08S0:Y group,

are each, independently of one ancther, an
~N=N-N(R%), group or an -0S0,Y group,

is hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals RrR°, R*® and
is bound directly to the R’-bearing carbon atom,
ig hvdrogen, ethyl, N, NO,, -CH;CH.-halogen or
CH,CH,OH,

are each, indspendently of one ancther, hydrogen,
hydronyl, Ci-Ce~alkyl, Cy~Cy-alkoxy, halcgen,
nitre, cyanc, an -N=N-N(ER’), group or an -080,Y
group,

is OH or K(R),,

is hydrogen, methyl or ethyl and
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R? is methyl or ethyl,
with the proviso that, per total molecule (1), one or two
-N=N-N(R*), groups and one or two -0S0,Y groups are located
on any ring carbons of aromatic rings,
and also its salts, free acids, sclvates and the sgolvates

of thege salts and the solvates of thege free acids.

. The diphanyl derivative as claimed in c¢laim 1 having the

formula
{3

where

r*, R® are each, independently of one another, hydrogen,
hydroxyl, Cy-Ci-alkyl, C;-Ci-alkomy,

C,-Cy~alkyl-8-, Ci-Ce-alkyl-80-  C:-Cy-alkyl-S0;-,
halogen, nitro, cvano or an -080C.,Y group,

r*, R® are each, independently of one another,
an -N=N-N(R’), group or an -080,Y group,

R’ is hydrogen, methvl, ethyl or a phenyl radical
which is substituted by the radicals R°, R' and
is bound directly to the R'-bearing carbon atom,

rR® is hydrogen, ethyl, CN, NO;, -CH,CH;-halogen or
CH,CH,OH,

rY, R are each, independently of one another, hydrogen,
hydroxyl, C1-Cy~alicyl, G -Cu-alkoxy, halogsn,
nitro, cyano, an -N=N-N(R’), group or an -050.Y¥
group,

Y is OE ox (R},

R* is hydrogen, methyl or ethyl and

R* is methyl or ethvl,
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with the provisc that, per total molecule (5), one or two
-N=N-N(R®}), groups and one or two ~0S0,¥ groups are located
on any ring carbons of arcmatic rings,

and also its salts, free acids, seolvates and the golvates

of these zalts and the golvates of these free acids.

. The diphenyl derivative as claimed in claim 1 having the

formula
R
LT @
o) L
R
ey | il 10
Qﬁfmkﬁﬁﬁvf\mﬁa Ho
| s b R
"
where
r*, Rr® are each, independently of one another, hydrogen,
hydroxyl, Cp-Cy-alkyl, Cy-Cy~alkoxy, C-Cy-
alky}_—S—, cl—CzL—aikyj.—SQ—, Cl“c;;“alkY].-SOg—,
halogsn, nitre, cyano or an ~08C,Y group,
R*, R® are each, independently of one another, an
-N=N-N(R*), group or an ~080.Y group,
r® i3 hydrogen, ethyl, N, NO,, -CH;-CH;-halogen or
CH,CH,0H,
rR’, RrY are each, independently of one another, hydrogen,
hydroxyl, Ci-Ci-alkyl, C-Ci-alkoxy, halogen,
nitro, cyanc, an -N=N-N{R?®), group or an -080,Y
group,
¥ is OH or N{(R"),,
R ig hydrogen, methyl or ethyl and
rR? is methyl or ethyl,

with the provisc that, per total molecule (10), one or Lwo
-N=N-N{R?), groups and one or two -080,Y groups are located

on any ring carbons of aromatic rings,
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and also its salts, free acids, solvategs and the scolvates

of thegse salts and the scelvates of these free acids.

. The diphenyl derivative as claimed in c¢laim 1 having the

formula
3;&§iﬁfﬁ
.. P:‘J% . (44
where
R*, R® are each, independently of one another, hydrogen,
hydroxyl, C;-Cs-alkyl, C;-Ci-alkoxy,
Ci-Cy-alkyl-8-, C;-Ca-alkyl-80-, (C;-Cy-alkyl-SC;-,
halogen, nitro, cyano or an -080.,Y group
R*, R’ are each, independently of one another, an
-N=N-N(R?), group or an -080,Y group,
¥ is OH or N{R').,
* is hydrogen, methyl or ethyl and
R is methyl or ethyl,

with the proviso that, per total molecule {(l4), one or two
~N=N-¥(R?). groups and one or two ~080,Y groups are located
on any ving carbons of arcomatic rings,

and also 1its salts, free acids, solvates and the solvateg

of thege salts and the polvates of these free acids.

. The diphenyl derivative as claimed in claim 1 having the

formula

e
m
e

where
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X iz a direct C-C bond, CH,, CHOH, CO, 8, 80, S0 or
-N=N-,
R*, R® are each, independently of one another, hydrogen,

hydroxyl, C-Cy-alkyl, ;-Ci-alkoxy,
Cy~Cy-alkyl-8-, Ci-Cy-alky-50-, C1-Ce-alkyl-80,-
halogen, nitro, ¢yano or an -080,¥ group,
r*, RS are each, independently of one another, an
~N=N-N(R*), group or an -0S0,Y group,
igs OH or N(RY),
is hydrogen, methyl cr ethyl and
R? is methyl or ethyl,
with the proviso that, per total melecule (18), one or two
~N=N-N(8), groups and one or two -0850,Y groups are located
on any ring carbons of aromatic rings,
and alsc its salts, free acids, =sclvates and the solvates

of these salts and the solvates of these free acids.

. The diphenyl derivative as claimed in any of claims 1 and 5

having the formula

-~ (3, 3-dimethyliriazenyl-1)-4’ ~scdiosulicoxybenzophenone

WnM ﬁ—«««fr S—-»s"‘—--fr %@3-‘3‘53
f ﬁ h @ g

Hals

7. A procegs for preparing diphenyl derivatives as defined in

any of c¢laimg 1 to §, wherein amincphenyl derivativeg of

the formulza
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R*, R®

RB , RiO

b

R.L

By
3 R

D= ,
. K){;;x‘ )';(:ER 52

is a diresct C-C bhond, CH,, CHOH, CO, 8, 50, 50,
~N=N-, -CR'=CR®- or

a divalent -C(0)-C*=CH-0- radical which together
with the two adjacent carbon atomg of the ring a
cnn which it is located forms a pyranone ring,
with the ring b being located on the ¥ atom of
this radical,

are each, independently of one ancther, hydrogen,
hydroxyl, C;-Cs-alkyl, Ci-Cyi-alkoxy,

O -Ch-alkyl-8-, C3-Ch-2lkyl-SO-, Ci-Cy-alkyl-S0:-,
halogen, nitro, cyano or amn -080;Y group,

are each, independently of one ancther, an -NH;
group or an -050.Y group,

is hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals ®®, R and
is bound directly to the R’-bearing carbon atom,

is hydrogen, ethyl, CN, NO;, -CH:CH:-halogen or
CH,CH,0R,

are each, independently of one another, hydrogen,
hydroxyl, i -Cy-alkyi, Oy -Cy-alkony, halogen,
nitro, c¢yvano, an -NH, group or an -080:;Y group,

is OH or N(RY;, and

ig hydrogen, methyl or ethyl,

with the proviso that, per total molecule (2), one or twe

NH, groups and one or two -080;Y groups ars located on any

ring carbons of aromatic rings,

are diazotized by means of a diazotizing agent in the

presence of strong acld at low temperature iIn agueous-

acidie solution to form diazonium salts of the formula
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where

X ig a direct C-C bond, CH,, CHCOH, €O, B8, SO, 580, -
N=N-, ~CR'=CR’- or
a divalent -C{0)-C*=CH-0O- radical which together
with the two adjacent carbon atoms of the ring a
on which it is located forms a pyranons ring,
with the ring b being located on the C* atom of
this radical,

®*, R® are each, independently of cne another, hydrogen,
hydroxyl, C;-C4-alkyl, Ci-Ci-alkoxy,
Cy-Qy-alkyl-8-, Ci-Cy»alkyl-30_ C1-Cy~-alkyl-80;-,
halegen, nitro, cyano or an -030,Y group,

R*, R° are each, independently of one another, an -N;"An"
group or an —-050;¥ group,

R’ is hydrogen, methyl, ethyl or a phenyl radical
which is gubstituted by the
radicals R’, R'™ and is bound directly to the
R’-bearing carbon atom,

rE is hydrogen, ethyl, CN, NO,, -CH.CH,-halogen or
CH,CH,OH,

r®, R are each, independently of one another, hydrogen,
hydroxyl, C-Cy-alkyl, C:~Cs-alkoxy, halegen,
nitro, cyanc, an -N;' An’ group or an -080,Y group,

an” is a halogen anion or ¥ sulfate (80,°7) anion,

4 is OH or NI(R')., and

Rt is hydrogen, methyl or ethyl,

with the provisc that, per total melecules (3}, one or two

diazonium groups and one or two -080;Y groups are located on

any ring carbons of aromatic rings,

and the diazonium salts (3) obtained asre then reacted with

dialkylamines of the formula
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H N(R®*), (&)

where R® is methyl or ethyl,

in the presence of acid binding agents,

opticnally followed by preparation of the salts from the
compounds obtained and optionally followed by setting-free

of the hydroxyl and/or acid groups from these salts.

A medicament containing at least one diphenyl derivatives
as defined in any of claims 1 to 6 or its salts, solvates,
and solvates of these salts, optionally together with one

or more  pharmacologically acceptable auxiliaries or

Use of at leasgt one diphenyl derivative as defined in any
one of claimg 1 to 6 or its salts, solvates and solvates of
these salts in the manufacture of a medicament for treating
any one of the following tumors of ‘the gkin, breast,
prostate and testicle or the target organs dependent on sex

hormeones in human beingg and animals.



