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Substituted diphenyl derivatives

The present inventicn relates to substituted diphenyl
derivatives contalning at least (i) a dialkyltriagrzenyl
group, (11} at lIeast one sulfooxy group and/or at least

L7 +

one  sullamoyvlioxy group per molecule, their =salts,
solvates and the solvates of these zaltg. The invention

furthex relates o =1

compounds and to their use as medicaments.

For the purposes of

the present invention, diphenyl
derivatives are phenvl!l rings joined by & single bond or

dge .
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s, DE L7 93 115 Ei, DE 21 4 Bl AL anda

WO 20047106358 Al disclose, inter alia, diphenyl

derivatives which are substituted by triazene groups

Ty

and, for exampie, sulfonic acid or oxycarboxylic acid

groups.

rpast decades been

thelir cytostatic

triazene cyto=zsta

belong to the group of

compounds and, owing

o thelr severe side effects and toxicity, have never

found wide clinical wuse. An exception 1s dacarbazine
a

(DTIC) which is prodrug of moncmethyl-

triazencimidazolecarboxamide (MTIC) and is used mainiy

-
errecits, among

leucopenia and

thrombopenia are particularly important, a large number

of arvyile

kvitriazenes have been studied with fhe aim of

“ter tolerable triazenes
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dacarbazine and femozoliomide are

triazenes remaining in
glioblastomas,

abl

even tThough they are

such

conside side effects

depression, neurotoxicity and liver

hailr logs and exanthems.
the

a view

A first attempt to overcome

selected friazenes with Lo

breast is

and DE 21 47

Lhe case of

B3 1in Al

Cancer

181 Al

onid o overcome

attempt L

I

Severes

selected triarzenes 1s described in

severs side offects ©f the

Some

introduction

ced by

acld groups. However, owing to

suitakle

Kidney they are

it is an obklect of the preszent

_Ch

actilive

oncocidal compounds whi

it hout

one sull

To

clinical use of the
as

toxici

tolerability o

aglective
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known
of  oxyveoarboxyvlic
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date the only
Creatment of
ssoclated with
Done marrow

Ty, emesis

roblems
use in

described in

20047106358 A1,
ATE
side effects

ng-term use.

oncocldes

sax  hormones ocompared

106358 AT,

compounds (WO 2004710
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similar known active

compounds, they are virtualls without toxic si.de

ong~term therapy.

effectiveness, they are medically usefunl both  as

monotherapy and also in comb>ination with cther

carcinostatics, tumcr-specific antibedies or antibodies
coupled wia linkers to the compounds

which are
according to the invention,

Intracellularly, rhney liberate a proliferation-

inhibiting/oncocidal effective principle which can stop

the uncontrolled replicative metabolism of t Cumor

cells and even lead to regression of the tumor.

The novel diphenyl derivatives can be used as active

compounds in medicaments for human beings and animals.

Diphenyitriazenes having sulfuric acid and sulfuric

[$3)

cicd amide  groups  in  the molecule have noll been
described and there 1s no indication of particular

effectiveness,

For the purposes of ftThe present inventi

[N

s glven to substi diphenyl derivatives of the

- e,

here
% T o HE R S I N e \ 3
X ig a direct C-U pond Lne o,

forms A
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pyrancne ying, with the ring o being located on
the C* atom of this radical,

r*, R" are each, independently of one  ancther
nydrogen, hydroxvl, C,-Cs;-alkyl, C,-Cis-alkoxy,
Ci=Cy—alkyl=-58~, C-Cy~alkyi-50- C,~Ci~alkyl-80.-

whare alkyl

preferakly methyl or ethyl,

halogen (F, Cl, Br, Iy, nitro, cyano  or
an ~0S8C;Y group,

RY, R~ are each, independently of one ancther,

=Y Oroup,

8%, R’ are each, independently of one another,
hydrogen, hydroxyl, C-Ci-alkyl, O.~Ci-alkoxy,
where alkyl 1s preferabkly methyl or ethyvl,
halogen (¥, C1, Br, I), nitro, cyano, an —N=N-
N(RY group or an -030:Y group,

v is OH or N(R'}.,

is hydrogen, cr oaethyl and

RS is methyl or

provise that, per Lote

located on any ring carbons of

We have also found a process for preparing the novel
diphenyl derivatives contalining (i) at  least one
dialkyltriazenyl group and (ii) at least one sulfooxy

up  and/or at least one salfamovlioxy per
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(2
where
5 hed is a direct C-C bond, CH;, CHOH, CO, 5, 5C, 50,

-CR'=CR"- or

10 a divalent ~C Q) —C* =CH-0- radical which
together with the two adiacent carbon atoms of

located forms a

beling located on

R7, R" are each, independently of

r

|
i

I
[

yvdrogen, hydroxyl,

Oy

Cimalkyl-50~

where alkyl is
(£, Cl,

—05C:Y group,

preferably

halogen Br, i)y, nit

AL

are each, independently of one

groue or an -030:Y groug,

i

a1

hydrogen,

which is sul
is bound dir
R” iz hydrogen,
¢l, Br, I} o
are sach, independently ot

hydroxvl,

or ethyl,

L)
<o

(F,

an

methoxy or ethoxy, halogen

nitre, ~NH;

OH or N{(R')., and

cyano, an

SIroup or

b4 i

)

-

30 is hydrogen, methyl or ethyl,
with the proviso that, per total molecule
two NH; groups and one or two —-080:Y groups

[
[

methyl

ro,

anouvner,

i
o

Cy=Ci—alkyl

Ci-Cy-alkoxy,

one another,

-Cy~alkoxy,

Cyrallkyli-30.-,

or ethyl,

cyano  or

—-NH»

ancther,

e
preferably
preferably
Br, I},
~050,;Y group,

c1,

\

&

(2},

cne Ir

located

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

to form diazonium salts of the formula

iz
K (3
S

MK\%Q-

*r

is a direct C-C bond, CH,, CHOH, CO, 5, 80, S50,
-N=N-, ~CR =CR*- or

valent =CA{O} ~C* =CH-0 -~ radical which

}
G
[y

1
<

ether with the two adjiacent carbon atomsg of

he rvin a on which it 15 located forms =&

Ll

t]
pyranone ring, with the ring b be located on

r
the C* atom of this radical,

are each, independently of one another,

£

71, C.-Ci-alkoxy,
C_C“d 1 1{}71“1‘3()"‘ A
methyl or ethyl,

nitro, CYano  or

are each, independently of one another, an -N°

AN group or an —030:;Y group,

is hydrogen, methyl, ethyl or a phenyl radical

re eazch, independentliy oL one another,

hvdrogen, hvdroxyi, Co=Cyi~alkvl, - Camalkoxy
= i : i r
I

preferably methyl or ethyl,

halogen (¥, Cl, Br, 1}, nitro, cyano, an -Ni

halegen anion (C17, Br'y or Y sulfate

wdrogen, methyl or ethyl
s ) r
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with the proviso that, per fotal molecule (3}, ones or

two diazonit

groups and one or twe -050;Y groups are

located on any ring carkbons of arcomatic rings,

QL

and the diazonium salts {3} obtained are then reacte

with dialkylamines of the formula

where R; is methyl or ethyl,
in the presence of acid binding agents,

optionally followed by preparaticon of thse szal

the compounds obtained and optionally followed by

[FYRENTA P £ + - 1 e £ 5 o - g
setting-Lree oL the nycaroxyl and/or acid Jroups  Irom

these salts.

Suidtable diluents for the dilazotization reaction are

all polar sclvents which are inert under the reactlion

i

conditions, e.g. alcohols such as methanol, ethanol,
also dimethylformamide and dimethyl sulfoxide and in

3

particular water or mixtures of these solvents.
As strong acid in the diazotization reaction, 41t 15
possible to use hydrcohalic acids, prafaerably

hvydrochloric acid, or sulfuric acid.

As diazotizing agents, preference 1s given to potassium

ks acid acceptors in the coupling reaction, 1t is=s

- T o . T . N P P A { Ty e 4
possible use all customary acid binding

These preferably include sodium carbonate and potassium

ogically acceptable salts. They inciu

(e.g.

sodium salts earth metal

salts) anc
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ammonium salits derived from ammonia or organic C,=-C.,-
amines such as ethylamine, diethylamine, triethylamine,

10 ethyldiisopropylamine, moncethanclamine, diethanol -

amine, trishydroxyethylamine, dicyolohexylamine,

:thyiaminecethanol, dibenzylamine, N-methyl-
morpholiine, dihydroanietylamine, arginine, lysine

piperi

ethylenediamine and meth

Frt
O
et

the purposes of the invention, solvates are forms

h

15 ef the compounds which 1in the sclid or liguid state

5

form & complex by ccordination of solvent molecules.

4y

Hydrates are a specific form of solvates in whic

is coordinated.

ol
:
%

™o
)

s an  alternative, the diphenvyl derivatives of the

1
Fe
o
T
M
7
e

invention can also be prepared by firstly introducing

the triazenyl grcoups and only then introducing sulfooxy

and/or sulfamovyioxy Jroups . For 1

urpose,

triazenylphenols of the formule

9y

where

S 2 J . T Y k] ~rT T3 L s " -~ =
25 X 15 a cirect C-C bondg, CH., CHOH, CO, &8, S0, SO0,
30

on




WO 2012/122969 -9 - PCT/DE2012/000258

R*, R' are each, irdependently f one another,

O
an -N=N-N(R%). group or an OH group,

ey

is hydrogen, methyl, ethyl or a phenyl radical

Py
which is substituted by the radicals R7, R and
. ,

0
o
&
&
-
-
.
©

R?, " are each, independently of one another,
hydrogen, hydroxyl, C,-Cs-alkyl, Ci~Ci~alkoxy,
15 where alkyl 1is preferably methyl or ethyl,
halogen (F, C1, Br, 1), nitro, cvano, an —N=N-
N (R, group or an OH group,

v is OH or N(R'}, and

15 R is hydregen, methyl or ethyl,

with the proviso that, per total molecule {2}, one or
20 two ~N=N-N(R"), groups and one or two OH groups are
Located on any ring carbons of aromatic rings, can then

pe sulfated or sulfoamlidated.

The diphenyl deri

in detall below de
1. cis- and trans-stilbenes of the formula (5

When X in formula (1) 1s wCR?:CRa—, the compounds of the

invention have the formula

30 where

. ’

independently ot one another,

iz
&}
i
o
1
i
i
9]
i
-

hydrogen, hydroxyl, C,-Cs~alkyl, Ci~Ci-alkoxy,

Cy=Cy=atkyl-5-, C.~Cy—alkyl-50-, C;-Ci~alkyl-50;—,
whnere aikyl  is preferably methyl or ethyi,
halogsan {F, C1, 5, I, nitro, CYVAENG Or
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R*, R® are each, independently of one another,
an =N=N-N{R%), group or an -0S0:Y group,

R is hydrogen, methyl, ethyl or a phenyl radical
which is substituted by the radicals Rg, 2'Y and

is bound directly to the R'-bearing carbon atom,

R° is hydregen, ethyl, CN, NO:, -CH,CH.~halogen (F,
Ci, Br, I) or CHCH.OH,

R7, R'" are each, independently of o©ne another,
hvdrogen, hydroxyl, C;~-Cs~alkyl, C.-Ci~alkoxy,
where alkyl is preferably methyl or ethyl,
halogen (F, Cl, Br, I), nitro, cvano, an —-N=N-
N{R"}; group or an —-030;¥Y group,

v is OH or N{R"):,

R is hydregen, methyl or ethyl and

R* 1s methyl or ethyi,

with the proviso that, per total molecuie (5), cne or
two -N=N-N{R"), groups and one or two -030.Y Jroups are
lgcated on any ring carbons of aromatic rings,

and also their salts, free acids, solvates and the

sclvates of these salts and the scolvates of these f{ree

R ~ 1 oo < . —~ - o~ 4} £, = 2] e jy -
reference is given to compounds of the formula (5) in

RY, R are each a ({CH.) N-N=N- group in tThe 2 posgiticn
and in the 3 position,

Y, R" are each an -0S0.Y group in the 4 position and

in the 47 position,

are each ethyl and

Y is OH or NH,,

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

Two ~N=N=-N{CH-) 2

and cne or two —030:Y groups are

iocated on any ring carbons of arcmatic rings,
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Furthermore, preference 1is given to compounds of the

are each, independently of one ancther,
hvdrogen, a (CHy)N-N=N- group or an -0S0:Y
group, R°, R° are each, independently of one
ancther, hvdrogen, fluorine, chlorine,
hydroxyl, methyl, methoxy or an -0S0.Y group,

R, RS are each hydrogen a

Y is OH or NHs,

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

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

cated on any ring carbons of aromatic rings,

[—

and also their salts, free acilds, solvates and the

solvates of these salts and the sclivates of these free

M

aclds

Farticular preference 1s given Lo compounds of  the

formula (5) in which

R’ is hydrogen, hydroxy or an -080:Y group in the 4
position,

R is an ~030:Y group in the 2 position,

R is a (CHi)N-N=N- group in the 4/ position,

»o is hydrogen or methyl in the 2/ positicn,

are each hydrogen and
Y is OH or NH.,
with the proviso that, per total molecule (5), one oz

two  ~N=N-N(CH:}; and one or two -030;Y groups ar

O

ed on any ring carbons of aromatic rings,
their salts, free agcids, zolvates and the

these galts and fhe solvates of these free

A particularly preterred stilbenes {53 for rhe
of the mention may be made of the

N TR T S e s
LOLIOWING Ccompoundas:

4= {3, 3-dimethyltriazenyl~1}~4" ~sodicsul fooxy-27 -

sulfamovloxvstilbene



A%
R

8
vJ

WO 2012/122969 PCT/DE2012/000258

NaO, sc}—/ J -LH=C /—::: }Nﬂwicwﬁ

\OSO,NH,

5 (Z+E) 4- (3, 3~dimethyltriazenyl-1)-4’ —hydroxy-2' -

sodiosulfcoxystilbene

—

7

o~ B »QHWCH«f JrNENNCH,),
e, mmf’
350 H

(72 and E)

-{dimethvyitriazenyl-1)-2-methyl-4" —hydroxy-
28 =sodicosulfooxyatil

R

bene

CH,

/f”,— """" “\ E’IL“"":“'"
H&.{ ‘f)u{:Hm::m //—?wsas N(CH,},
580, Na

3,3’~[a1w( J-dimethylitriazeny

L-1)yi-4,

ihene

(cdisod xh%u]=GQxy)“ visti

N=N-N(CH,,

P

Na0,80 ﬁ - m\«{:}sa Na

(CH NN

ancd also

thelr

salts, free aclids, solvates and the
solvaters

IR R
BALTS

and the solvates o0f these free
acids.
The compounds (5) manner analiogous
ro the compounds amines

b
: ’%-{ |
T V\X 2 /"".':?".".".""".:‘\
T "C"—-"'fq“‘” X B J_/‘% .
S g4 (6)
: i3
A,
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R, R” are each, independently of one ancther,

nydrogen, hydroxyl, C-C,-alkyl, C-Cy~alkoxy,

an -C50;Y group,
R, R’ are each, independently of one another, an —NH.

group or an ~050;Y group,

jE
[
i

o

hydrogen, methyl, ethyl or a phenyl radical

which is substituted by the radicals RY, R

w
o
o

15 bound to the R'-bearing carbon at

O
5

I”[j

R° 18 hydregen, ethyl, CN, NO°, ~CH:CH:~halogen {

Cl, Br, Iy or CH:CH:0OH,

wn

W R are  each, independently  of  one
hydrogen,  Thydroxyl, O ~Ci~alkyl, C.-Cs-

where alkyl 1s preferably methyl or

._J
‘\LJ
4y

3

(¢, Ci, Br, Ij, nitro, cyano,
group or an -050:Y group,
O ¥ is OH or N(RY. and
R is hydrogen, methyl or ethyl,

with the proviso that, per total molecule (8), one or

twe ~NH:; groups and one or two -030:Y groups are located

UJ

" =diamino-4, 4" ~dipotassiosul fooxy-

potassium rnitrite and
used as  starting materials, the

ot
i
o

course of the can  be represented by

20
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THENO/H, S0, | 2) K .CO/HNICH,), 7

|
|

The 3,3 ~driamino=-4,4" ~dipotassiocsulfooxy~-1,2-diethyl-
stilbene shown in  tThe reaction scheme (73 can bo

—

red from the known 3,3 -dinitriodiethylistilbestro

L

Lrepas

{(Arch. Pharm. (Weinheim) 211, 184-1%5  (1978)) with

’“\

subsequent sulfation and reducticn to the diamine.

The arvomatic amines e prepared in a manner

known per se the corresponding
nitrosulfooxyaromatic or nitrosulfamoyloxyaromabt ics

by, for example, catalvtic reducti

hydrogen over palladium/carbon  in  ethanol or over
platinuem oxide in methanol (Chem. Berichte. 72, 830,
{1939 ) or using Raney Nickel in THF (Chem. Berichte.
(1958) 7.

The synthetic methods mentioned here can also  be

PR

4\;

[

ok
(ke
[l
D

9

utilized for synthesizing the aromatic amines used in

sections Z-4.

Examples of the conversion of aromatic amines into

diazonium salits and coupling of these with

dialkylamines to  form
are comprehensibly describheaed in DEOIT 93 115 A1,

DE 21 47 78l Al, GB 1 371 969 and WO 2004/106358.

of the new starfting materlials having

tfamoyloxy groups can pe carried out by

reaction of the corresponding arcmatic phenols with
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alkali metal Disuifate {(Na, K) as described in
EP O Y22 455 AL/US 5,703,261, opticnally alternatively
Il chlorosulfonic acid/pyridine as described in

027134715 K1 or with sulfamoyl chlorides in
T c

dimethylacetamide as described in WO 2008/003378 and
US 2003/0225051, page 44.

The syntheses mentioned here can also be used in the
reacticns according to sections Z2-4 in the conversion
of phenolic hydroxyl groups into the starting materials
or en products according to the dinvention having
sulfooxy or sulfamovloxy groups.

FES
H

The synthesis of  the compounds  according  to the

1 I

invention can ke illustrated by tThe reaction schemes 8

Ha, 8,0 /00F
o [

CIB0Hipyndine

e R
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CISO, H/pyndine or Na,S,0,/OMF _
\ cHo N O cHO
§ CISO,NH,JCH, CON(CH,),
OH GS0,Y
-
[0, z\a—— CH,-PIC,H,), ] C "
CHO
s
NaOC, H,
HOC M, 080,Y
TN 0,
Yf}zs@wwﬁcw 7N 0, CH—@N 2
N N
E form PtO,/H Jethanol £+ 7 form {9}
o or Ra-NiH/THF
Pd/Crethanc!
CH=C H,
YO'zﬁc:H cH—. NH, Q ‘
E form 080,Y £+ Ziom

1) NaNOJHCH | 2) HN(CH,},iNa,CO,

YOZ CH= cw—<—\ N=N-N{CH,],
E form j
5 / ca:c@ N=N-N{CH_},

0S0,Y

E+ Zform

2. Triphenyiethylens derivatives of the formuls {10

When, in formula (1),
10 X is ~CR'=CR®*- and R’ is a phenyl radical which is
substituted by R, R oand is bound directly fo
the R?mb@aring carpbon atom, these compounds have

the formula
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Cy~Ci~alkyl-5-

where

naloge

an —N=

are
hvdrog
where

haloge

MR,

Y is OH
R is hyd

A

is met

with the provi

TWe
located on any
and also
sclvates of

Ny 3
[
aC10

n

Preference 13

which

each,

~G50Y

zach,

i, Br, I}

each,

~N=N-N (&) ;

their

these

PCT/DE2012/000258

i 9;' § (103

Fh
o)
3
b

independentliy ol another,

m(“‘

gen,  hydroxyi,

oy

P S PR s
“aL Ky, [ R

z}?”’y?“SO", C

—alkoxy,
mCymalkyl-50.-,
alkyl is

n (F, Cl,

preferably
LY,

methyl or ethvl,

Br, nitro, CYADD or

group,

independently £ one

Q

another,
NMN(RQZ Jroup oOr an
N,

{H:OH,

—050C,Y
NO:,

group,
“(i:“'.'].,__g‘" -hal Logen
or CH-C

independent iy of one ancther,

arn, hydroxyl, C.-Cy~alkyl, Ch—Cy
mathyl

nitro,

alkoxy,
alkyl 1s preferably
n (¥, Cl, Br, 1j,

an -030.

or ethvl,

cyano, an ~N=N-
Jroun or

or N{(R").,

2Y  group,

rogen, methyl or ethyl and

hyl or ethyi,

so that, per total molecule (10), one or
~G50.Y

groups and one or TWo groups are

ring carbons of

salts, solvates and the

salts and the solvates of these free

given Lo coempounds of the formula (10) in

R i5 hydrogen, hydroxy, methoxy, an -0S0.Y group,
S 3 v o ~1 5 SLICY ~LE b <
naiogen (F, Cl, Br, Yy, CHO or CH-0H in the 3 on

4 positi
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or an —NsSN-N{CH:), group in the 3

pogsition,

R is hydrogen or an -N=N-N(CH:); group in the 3

or 47 position,

oy 3

R iz hydrogen, hydroxy, methoxy or an -050.Y group

=
]

the 3 or 4" position,

#
i
i

hydrogen, ethyl, CH;CH: halcgen (F, C1) or
CH,CH-0OH,
R*, R*Y are each, independently of one ancther,

hyvdroxy, methoxy or an -0S0;Y group in the 377

or 4" position and
v iz OH or NH.,
with the provisce fthat, per Total molecule (10), one or

cwo —N=N-N(R"), groups and one or twc -0S0,Y groups are
located on any ring carbons of arcmatic rings,

and also rvhelr salts, free acids, solvates and the
solvates of these salts and the solvates of these free

acids.,

Particular preference 1is given to compounds of  the
formula 10 Iin which

R is hydrogen, hydroxy, methoxy or an -03SC;Y group
in the 4 position,

R 1s hydrogen or an -N=N-N(CH:}., group in the 3

R” is hydrogen or an -N=N-N{CH:}, group in the 3

wid
s -
0
g
e
1

irogen, hydroxy, methoxy or an -G8C;Y group

R® is hydrogen or sthyl,

R°, R are each, independently of one ancther hydroxy,
methoxy or an -0850.Y group in the 3 7' or 477
cesition and

Y is OH or NH:,




PCT/DE2012/000258

WO 2012/122569
salts, free acids, sgsolvates and sclvates
acids.

and also their
and the solvates of these free

oif these salts
triphenylethylene derivatives

As particularly preferred
(10), mention may be ma . the following compounds:
y 1=l bis-3,4"" - (disodiosulfooxyphenyl)] ~2-ethyl-2-] 47 -

i
H

{3, 3-dimethyitrizzeno~1)-phenyl] ethene

I-{d-hydroxyphenyl)y-1-(4"’ - (sodiosulfooxyphenyl)

ethyl-2-[ &' ~ (3, 3~dimeth

15
OS0,0Na
f/J:it;»
he |
S ANENENIOR, )
o]
*«,\:jﬁ"’

.Y
HG,A;\ LA,

L=1r-4d-methoxyphenyl] -1~ {4"" -

aizenvl

[ 3-(3,3~dimethyltry

Z-{4" ~hydroxyphenvliethens

(CH N-NaN—
la

T }
e

—
foond
~
SN
A
)
i
iy
|
)
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The compounds {10} can

OSO,Na
i
b

G H

A

the

e

analogous to the compounds (1)

aromatic amines

R, RS are

fu—

hydregen, hydroxy
C.-Cs~alkyl-58~, C
alkyl i

where 3
(Fr C.;..,

halogen

an —0850:Y

v
9]
I
®
D
jvE)
@]
"y

~050:Y

RO L

R¥ is hydrogen, ethyl
Cl, Br, I)

each,

Ox
rY, rRY are

hydroxy

group or an ~030Y

each, independently of

1,

;“Cf.-;“al ky.J_.“SO”,
preferably

Br,

N
r oy

CH,CH:0H,

independently S £

acids, solvates

<:H““C“§Ekj1, C

PCT/DE2012/000258

T N=N-N(CH),

and the

soclvates 0f thegse free

in & mariner

the corresponding

I

CymCy—alkyl=-50C-,

methyl  or ethvi,

I, nitro, CYETD ar

of one another, an —NH
NO,, ~CH;CH:~-halogen (F,

L, Co=Cyi=alkyl, C-Ch-alkony,
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Y is OH or N{R"); and

R is hydrogen, methyl or ethyl,

with the proviso that, per total molecule (11}, one or
two ~NH; groups and cne or two —-030:Y groups are located

on any ring carbons of aromatic rings.

4

¥

rL, for example, I-(d-aminophenvly~-1-(4"" -sodic-
suliocoxyphenyl)-Z-ethyl~-Z~phenylethene, socdium nitrite

and dimethylamine are used as starting materials, the

15

5 ceourse of the reaction can be represented by the
fol ;OWlFG reactlcen scheme
0SO,Na ?\33?‘%3
. .
ﬁ\ MaNO HC g/
PO - - 123
\) /“ \‘c HN{CH,},/Na,C0, ,‘ \\1 {1z
S P
| S = Y
i 1
: H
= CH CH 3, N-N=p VZ EA,
NH, L,
F

0 Here, a diazonium salt i1s prepared in the first step

i
and can be reacted immediately with dimethylamine in a

4- (3, 3-dimethvlitriazenc-1-

9]
6]
9]
O
]
Q
0o
r
(Y]
T
T
@]
-h
Q
A
|
b
i

phenyly-1i-{4"’ —sodiosulfooxyphenyl}-2-ethyi~2-

The aromatic amines (11) can be prepared from the
corresponding nitrosulfooxyaromatics or
nitrosulfamoyloxyaromatics by generally known methods,
e.g. by catalybic reduction by means of hydrogen over

0 palladium/carbon in ethanol or using Ra-Ni in THF.

The triphenylethylene derivatives of the formula (10}
can be prepared by the route shown in the reaction
scheme (13}). Here, the synthesis proceeds according to
known methods such as the Wittig reaction

e
the nitro greoup by means of Raney nickel/hydrazine
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reaction of  this with alkali metal bisulfate or
sulfamoyl chloride. Instead of alkali metal bisulfate

inn BDMF, it is also possible

in pyridine,

to use chlorcsulfonic acid

_ HBr '
( CHaC)—@ ) CHmOHM(CH30@ ), CHBr

\\ P(Ph),

O,N-Ph-CHO

. kS
y A\ i -
(CH3O®}C=CH‘@‘N02 e €CHBO_—G) s CH-P(Ph), Br
z Wittig reaction e
|

Ra-Ni'H NNH, 1 {13
. pyridine (HCH / \‘\ —
{CH3“}2C=CH O NHZ e { d -}ECZC- \E‘\ / HZ
_ o HCUNENG,
(¥50,04 )CzCH«@*NtN-N{CHgE 1. :
. z
. HM{CH,LMNa,CO,
Na,S,0,/DMF 2 (CH1/Ne,C0,
CISO,NH,/CH,CONCH, ), .
- —
(vo—/ ;c=cw@w=m-wch332
e 2
3. Isocflavones of the formula (14)
When, in formula (1},
X is a divalent -C{0)-C"=CH-0- radical which
together with the two adjacent carbon atoms of
the ring a on which it is lgocated forms a
pyranone ring, where the ring b is locataed con
fhe C* atom of this radical, formala (13

becomes the formula
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{14

whers
R, R" are each, independently of one another,
hydrogen, hydroxyl, C,-Cs;-alkyl, C.-Ci-alkoxy,

CymCy=alkyl=S—, C,~-Cs~alkyl~50-, ComCyalkyl-80.—,

where alkyl i1s preferably wmethyl or ethyl,

re
halogen (F, Cl, B, Iy, nitro, CYEND or

A4

R*, R are cach, independently of one another,

AT ~N:N~N{R2h;Qroup or an —050:Y group,

P

Y is OH or N(R'}:,

R is hydrogen, methyl or ethyli and

R? is methyl or ethyl,

with the provisc that, per total melecule {14y, one or
TWO meNmN(Rﬂg groups and one or two -0350.Y Jgroups are

located on any ring carbons of aromatic rings,

and alsp their salts, free acids, solvates and the

3

rhese salts and the solvates of fthase frae

Preference is given to compounds of the formula {14) in

which

RY, R®  are each, independentiy of one another,
hydroxy, methoxy or an -030:Y group,

R*, R” Are sach, independently ot one another,
hydrogen, hydroxy, mathoxy or an —-N=N-N{CH.):
group and

Y is OH or NHs,

i

with the proviso that, per total molecule (143,

O
two ~N=N-N{CH:}: groups and one or twe -080;Y groups are
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Particular preference 1s given to compounds of the

formela (14) in which

=
)l
A

R” is hydroxy, methoxy or an -0S0:Y group in
cr 7 position,

R is hydrogen or an -N=N-N{CH:):; group 1in the &
R is hydroxy, methoxy or an -030.Y group 1in the 47

R° is an -N=N-N(CH:}: group in the 2
poesition and
Y is OH or NH,

with the provisoe that, per total molecule (14}, one o

1

two ~N=N-N{CH-:):; groups and cne or two -050:;Y groups are
ftocated on any ring carbons of aromatic rings,

and also their salts, free acids, zolvates and th

m

As particularly preferred isoflavones (14), mention may

o

bhe made of the following compounds:

T-nydroxy=3-] 3 - (3, 3-dimethyltriazenyl-1)-4" -

sodicsuliocoxyl isoflavone

N=N-N(CH, ),

6= {3,3~-dimethyltriazenyi-1)-T-methoxy-3- (4’ -

sodiosulfooxry) isoflavone

"""‘_.‘:""....“‘\

(CH ) M= \J b rOSO,Na
A

T-methoxy-~3" - {3, 3~dimethyliriazenyi-1)-4' -

sodlozsul fooxy-isoflavone
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M2
[}
I

N=N-N(CH,),

-

T-sodiocsulfcoxy-2' - (3, 3~-dimethyvliriazenyl-1)-4/ -

sulfamoyloxyisoflavone

- I [E

and also their salts, free acids, solvaites and the

rard

solvates o these salts and the solvates of thess free

acids.

The isoflavones (3} according to the invention can be

prepared 1in a manner analogous to the compounds (1)

from the corresponding aromatic amines

R 5 | o
& ,:3{?%/3\\3_{;/ . T {15}
H i " .

where

=7, R° are each, independantly of one another,
hydregen, hydroxyl, C,~Ce~alkyl, Ci~Ci-alkoxy,
C;-C,:;—al,kyj,—S—, C;_—C;;—aikylmSOM, C'_:**C;;"'a:i_kyl""go;j—,

alkyl 1z wpreferably methyl or ethyl,

(r, Cl, Br, Iy, nitro, cyanc  or

q
;

R, R independently of one another, an ~NH:
an —-050,Y group,

MR}, and

R is hydrecgen, methyl or sthyl,
with the proviso that, per total molecule (1%), one or
two —NH: groups and one or two -0380:Y groups are lLocated

sinoany ring carbons of aromatic rings.
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if, for example, c-aminoe-7,4" ~dipotassiosulfooxy~

o

isgflavone, scdium niltrifte and dimethylamine are used
as starting maferials, the course of the reaction can

be represented by the following reaction schems.

H ww \"* J«{ n//H}s@ K
x@sockix

P16}

5
1 KNO/H,80, | 2} KGO /HN(CH,),

&
|
o

#cwﬁw*¢4%:ﬁfﬂ 7MJNTM43;;Q«GS@t<
KOSC,0 \uﬁJ\

Y
M

Here, a diazonium salt is prepared in

and reacts lmmediately with dimethylamine in a second

step e} form the 7,4 —~dipotassiosulfooxy-o~{32,3

15 dimethyltriazenyl-1lj-isoflavone according to the

The previously unknown aromatic amines {15y can be
20  prepared from the corresponding nitrosulfooxyaromatics
or nitrosulfamoyloxyaromatics by metheds known to any
perscen skilled in the art, e.g. by catalytic reduction

ot hvdrogen over palladium/carbon in ethanaol

ol

nitroiscfliavenes of the type used as starting
25 material in the reaction schems (17) below are know
and can be prepared by known methods (7. Kristaliogr

NCS 222, 293-204 {2007)).

sulfooxy or sulfamovylio

reaction of the correspondine romat i phencls with

LA

£

alkaline metal

R

orosulfonic acid in pyridine or
bisulfate in DME or with sulfamoyl chlorides in

steps
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; 1y NahO, 0l

/ Ly Na,COMHNCH), (173
CISC,NH,

5
CH,CONTH,}, i

4. Diphenvl] derivatives of the formula (18) which are
either unbridged or bridged by atoms or diatomic
GroOups:

Aecording to the invention, formula (1) can also be in

orm of the formula

3 (18

where

X ig a direct C~-C bond, CH:, CHOH, CC, 5, 30, S50

L
LA

o o N=N-,
rY, &%  are  each, independently of one  another,
hydrogen, hydroxyl, C,~Csy~alkyl, C:~C,-alkoxy,
210 C;“C.;*’c’:}:‘ikyl"S“, C@~(3;;walky-80-, C;;wC.gwalkylmSO;g“,
where alkyl 1is preferably methyl or sthyl,
halogen (¥, Ci, Br, Iy, nitroc, cyano or

arn -0O5C:Y grousd,

el

-
A
-
]

each, independentiy of one ancther,

an ~N=N-N(R"), group or an —-0S0:Y grocup,

4 is OH or N{R*).,
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R’ is hydroegen, methyvl or ethyl and

o

e

is methyl or ethvyi,

o

with the proviso that, per total molecule (18), one or

TWo wN:N~N{RW; groups and cone or two -~080:Y groups are

i
b

o
[

Llocated on any ring carbons of arcmatic rings,

5

C
and also their salts, free acids, golvates and the

= o

ang the solvates of these free

5]

GLVaTes of These

H

1d

G
@]
w

10 Preference is given to compounds of the formula (

ot

83 in
which

Ty

. wpp - o
X 1g CHY, CO, 50 or 504,

k

g

N
;U. .

are each, independently of one another,

hydrogen, hydroxy, methyl, athyl, methoxy,

[

CH-.5C~-, (CH:30;~, halogen (¥, ClL, Br, 1,

i

nitro, cyvano or the -030,Y group,

e

R, R are  each, independently 5 on

~N(CHy)» group or an -050.Y gr
Y is OH or Ni,

with the provizo that, per total molecule (18}, one or

R

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

located on any ring carbons of arocmatic rings,

e

and =also their fres acids solvates and the
s

h

solvates of these and the solvates o these free

Particular preference is given to compounds of the

formula ({(1¢ in which

(8]
e

is CH,, CO, S50 or 50-,

30 rY, R are each, independently o1 one another,
hydrogen, hydroxy, methyl, {lucrine, chiorine,
bromine or an ~0S50;Y aroup,

R is hydrogen,

A

15 a (CH;z):N-N=N group and
35

!

is OH or NH,,
with the proviso that, per total molecule {18}, one or
two -N=N-N({CH:}; groups and one or two ~050;Y groups are

loccated on any ring carbons of
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o
O
t

and alsc their salts, free acids, sclvates and the
solvates ©of these sgalts and the solvatres of fhese free

aclds.

Very particular preference is given to compounds of the
formuia {(18) in which
X is CH,, CO, 5C or S50,

R’ 13 hydroxy, methyl, chlorine ¢r bromine in the

)

~050,Y group in the 2, 2 or 4 position,

.

o

s a (CHy)N-N=N group in the 4’ position,

:

1s hydrogen, methyl, flucrine, chlorine  orn

A

bromine in the 27, 3 or % position and

Y 18

with the proviso that, per toital molecule (18), one or
two —N=N-N{CHs). groups and ocne or two -080;Y groups are
located on any ring carpbons of aromatic rings,

and also their and the

free

Aand the solvates of thesge

solvates of these

The wmost preferred diphenyl derivatives bridged by
dliatomic or triatomic groups include the following

compounds ;

4= (3, 3~dimethyltriazenyl-1}-4" -hydroxy-2' —sodio-

sulfcoxybenzophenone

. 04?/%{1 Q_[“‘i\m&-?‘i MICHL)
| / c i o B W
L

-3, 3-dimethyltriazenyi~1) -4 ~hydroxy-3 —-=zodio-
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- {3,3-dimethvyltriazenyl-1)-

sulfooxybenzophenone
NaOSO, <;>-{§
g“ 5
H
d-{3, 3~

movloxybenzophenons

KalS0, B—-ﬂw CO‘”

10 -{3,3

diphenylmethane
:__'\

{CH, N e N“\x\

Zz=-chloro-4-

oxy (diphenyl sulfone)

-

£
gt
(CHy) NN

-dimethyltriazenyl-1)~4" ~sodicsulf

/;M{ZH

PCT/DE2012/000258

b

" -hydroxy-4’ —scdio-

-
wa{%ﬁf - N=RN(CH,),
/Y —

dimethyltriazenyl-1} -4’ -sodicsulfooxy-3 —sulfa-

F—

JNNNCHy),

OORY =

~050,0Na
\\T\ /:f

(3, 3-dimethyltyriazenyl~1) -4’ —scdiosulfo-

ToIA

W
and iso thelr saits, free acids, solvates and the
solvates of these salts and the solvates of these free

20 Particular preference is given

2

~r

J-dimethyltriazenyl-1l

henzophenone

Ln

Lo

=4 ~sodiosulifooxy-

M~C“%/MMK}“““QSQ%N3

The starting materials for the synthesis of the
compounds {18} are known and can be prepared by the
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3
£

Process described in GB 1 371 969 and utilized

the synthesis of the compounds (18) by converting

{
hydroxytriazene derivatives of the type (192) descri
)

there into end prcducts, e.g. (20}, as is shown by

N

10 of example in the reaction scheme (Z21}.

(CH,),N-N= N/ {19}

Na,5,0,/DMF
or CISO,NH,/CH,CON(CH

ol

(213
2
pyr%dir‘si&iClSOEH

(CH, ) N-N=N= CCP“\XW4VM%3805Y

{20)

where Y has the meaning indicated in the legends

h
formaula {(18).

The present invention furthex provides diphe
derivatives containing {i) at least

iazenyl group and (i1} at least one sulfo
group and/cr at least one sulfomoylioxy  group
meiecule and thelry salts, solvates and solvates

Lso the use

these salts for use as medicaments and ¢

)

these compounds for producing medicaments, prefervs

Q)

e = F + e + oy = =t = = =
30 for the freatment of of the tisszsues depend

- . .
in a preferred embodimant I the present invention,
U S 3 3 3 0 P I . = e e e e e
supstituted diphenyl derivatives of the invention
be used in combination with monoclicnal antibodies.,

for
the
bea

wWay

for

enyl
one
OXY
ver

of

of

o
<

et

receptor-
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According to the present invention, preferencs is

to using moncclenal antibodies which have a high

selectivity in the tumocr cell |( wery Medicine,

i,
el
m
Fn @

Alain Beck, “The next generation of Antibody-drug

Conjugates Comes of Age”, Octobsr 16, 2010}).

wention

The substituted diphenyl derivatives o

are bound the monocleonal antibody and introduced

[
[

]
into the tumor cel

S o

In general, the diphenvl derivatives of the nvention
and tThe moncolonal antibodies are used in a ratio of
frem ©.5 : 1 A{diphenyl derivative to antibody)

4 = 1.

Monocleonal antibodlies are  known per se. Monoclonal
antibodies are I1mmuncologically active proteins which
are produced from a cell line going back to a single B-

lymphocyte and are directed against a single epitope

The rcompounds c¢f the invention can, for example, be
used for the treatment of the following types of tumor:
bresst cancer (mamma carcinoma), cancer of the uterus

{endometrium Carcinoma, corpus  car

rinomal, cervical
¥, ovarian cancer (ovarian carcinoma), vaginal

e
ncer, prostate cancer, skin cancer, melancma (maligna

The inventicon further srovides for the use of  the

unds of the invention in combination with at least

O 0
=
T
O
.

=t

ure

1er chemotherapeutic agent for the treatment of

w00
“3@

car. The compounds of the inventicn can accordingly

@]

)..MJ

Lo e uaed in combination with furirher

{

chemctherapeutic agents known in  the treatment of
cancer or tumors and/or with medicaments which are
administered ftogether with the chemcotherapeutic age

during chemctheraocy.
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a

Examples of such chemotherapeutic agents which can be
used 1in combination with o¢ther medicaments used 1in
chemoltherapy are described, for example, in
WO/Z2007/061978 undey the key worads “Combination
Therapy” (page 23, line 1 to page 30, line 18) or in
Us 2007/135424 A1 {(paragraphs 153 to 171).

For thess methods of administration, the active
compound can be administered in suitable administration
I

Sy
s

b

forms. oral administration, known administration
forms which release the active compound guickly and/or
in medified form, e.g. tablets (unccated and coated
tablets, e.g. tablets provided with coatings resistant
to stomach Julces or film tablets), capsules, dragees,
granules, pellets, powders, emulsions, suspensiaons,

solutions and aerosols are suitable.

arenteral administration can oocour with cilrocumvention
of  a f@so‘ption step (intravenous, intraarterial,

intracardial, b

traspinal or intralumbal) oy with
invelvement of resorption {intr scular, subcutaneous,
intracutaneous, percutanasnus or intraperitoneal) .

Administration forms sultable for parenteral

administration are, inter alia, injection and infusio

o}

s

preparations 1in the form of solutions, suspensions,

emulsions, lyophilizates and sterile powders.

r the other administration methods, suitable forms
re, Lor example, inhalation edicaments (including
powder inhalers, nebulizers), nose drops/solutions,
pravs; tablets oY capsules TO be administered
14 [V T . L S 1 e e FE
lingually, sublingually or buccally, suppositories, ear
and eye preparations, pessaries, agueous sSUspansions
(lotions, mixtures Lo he shaken) , lipopnilic

suspensions, ointments, creams,

be spripkl ed or lmplants
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The active compounds can be converted in a manner Xnown

per se into the administration forms described.

{2
A
o
oy

fected using inert, nontoxic, pharmaceutical

e e
suitable auxiliaries. These include, inter alia,

ore {e.g. mnicrocrystalline cellulose), solvent
(e.g. liguid polyethylene glycols), emuisifiers (e.qg.
sodium dodecyl sulfate), dispersants (e.c
polyvinylpvrrolidone), synthetic and natural
Diocpolymers {e.qg. albuming, stabilizers {e.
antioxidants such as ascorbic acid), c¢olorants (e.q.
inorganic pilgments such as  iron oxides) or flavors
and/or fragrances.

In general, 1t 1s advisable in the case of parenteral

administration, to administer amounts of from about 1
to 40 mg/kg, preferably from about 2.5 to 15 myg/kg, of
body welght in order to achieve effective results. In
the case of oral administration, tThe amount 1s from

apout 1  to 70 mag/kg, preferably from  about 1 Lo

P

50 my/kg, o ody weight.

It may nevertheless be necessary to deviate from the
abovementioned amounts depending on body welght, method
of administration, individual response to the active
compound,  type of preparation and point in fime or
interval at which administration cccurs. Thus, it can
in some cases be sufficient to employ less than the
abovementioconed minimum amount, while in other cases the
abovementiconed upper limit has to be exceeded. In the
case ©f administration of relatively large amounts, it
can be advisable to distribute these as a plurality of

individual doses cover the day.

The present invention further provides pharmaceutical

4

compositions containing at least one of the compounds
according t£o the invention together with at least oneg
pharmacologically acceptable carrier, auxiliary or

solvent. These are conventional pharmaceutical

O

‘3“‘
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Lat

carriers, auxiliaries or solvents. The pharmaceutical
compositions  of  the invention are, for example
suttable for inhalation or intravenous,
intraperitoneal, intramuscular, intravaginal,

rabuccal, percutaneocus, subcutaneous, mucocutanecus,

oral, rectal, transdermal, towical, intradermal,
intragastral cor intracutaneous administration and are,

&

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

tablets which are resistant to stomach Jjuice:

tablets, coated tablets, retard formulations for

subcutaneous or cutaneous administrsz

as adhesive plasters), depot formulations, drageses,

piugs, gels, olntments, syrup, inhalation powders,

granules, supposlitories, emulsiong,
microcapsules, microformulations, nanoformualatlions,

Lipesomal formulations, capsules, capsules resistant ©o
stomach juices, powders, inhalation powders,
= formulations, inhalation sprays,

nose  drops, rnose  sprays, aerosols,
utions, Juices, suspensions, emulsions,

soiuvtions or injection scolutions, eto.

Examples:

o

‘ne percentages 1in the following examples are, unless

[

ndicated otherwise, percentagess by weight; parts are

parts by weight. Solvent ratics, dilution ratices and
concentrations of liguid/liguid soluti are in each

case by volume.

Example 1.1l: Z-socdiosuliocoxvbenzaldehyde

4'4—‘1

‘The following method can serve as pattern for sulfation

by means of tal bisulfates
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Xp-CHO
O8O0 MNa

f"l’;"{:’;.“\

12.2 g (0.1 mol) of Z-hydroxybenzaldehyde and 33.32 g

2
(0.15 moil}) of sodium disulfate are admixed with 100 ml

—

of dimethvylicrmamide and 130 ml of tetrahydrofuran and

stirred at room temperature for 30 hours. 200 mi of a

(o)
Z

! aquecus scdium carbonate solution is then added to

fa

the reaction mixture, the mixture is stirrved, filtered
and the filtrate 1s evaporated under reduced pressure.

The residue is dissolved in the minimum amount of water
needead, filtered through and the

filtrate is evapcorated on a

The e substance can be

product .

Example 1.2 4-sodiosulfooxybenzaldehvyde

The compound 1s prepared in a manner analocgous to

example 1.1 and the crude product is processed further.

QO
5
T

~Sodiosulicoxybenzaldehyvde can  be an

U
b

D
(%
L
-

analogous way

Example 1.3: Z-zulfamoyloxybenzazaldehyde

The method below serves as pattern for sulfamylation

using sulfamoyl chloride.

ot
[\g
rl'-\

S

(0.1 moly of C
dropwise to a sclotion of 12.2 g (0.1 mely of 2-
hvdroxybenzaldehyde in 200 ml of anhydrous
dimethylacetamide at from O to 5°C. The reaction

mixture 1s stirred at room

o
3
5
o)
=
2
o
H
B
=
Q
=
LA
=
R
U
W
o
o

then extracted with 1000 ml of eathvl acetate, the
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organlic phase is washed with a saturated agueous sodium
hydrogencarbonate scoiuticn, dried over sodium sulfate
ad

the soivent is taken off on a rotary evaporator.
ra

a 1
The residue 1s triturated with a mixture of ethyl
acetate/petroleum ether, crystallized and filtered off

with suction.

Example 1.4: 4-sulfamovloxvbenzaldehyde

Synthesis analogous to example 1.3
The 3-sulfamoyloxy derivatives of 3-hydroxybenzaldehvyde

can be ckbtained in an analogous way.

{d-nitrobenzyl)triphenylphosphenium

[1
o
ol
=
e
}_J
D
i
N

[CaM-Cat- - P"Ph;} or

A sgolution of 263 g (I mol) of triphenylphosphine and

y ~

172 ¢ (i mel) of 4-nitrobenzyi chloride in 2 1 of

toluene is stirred at the boiling point for 1

The reaction mixture 1is cooled, the crystals are
filtered off with suction and washed with toluene.
Example 1.6: {7,— and BE)-Z2-scdiosulfooxy-4' —nitro-

stilbene.

0.04 mol of sodium methoxwide (in methanclic sclution)
and & solution of 17.3 g of phosphonium salt  (from

example 1.05) in 40 ml of methancl are simultanssusly

added dropwise in small portiocns to a sclution of 8.9 g
(0.04 mol) of sodium benraldehyde-Z~sulfate in 50 ml of
methanol at 0°C while stirring. After decoleoration of
the reaction solution, the solvent ig distilled off on

g rotary sevaporator.

e
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with 100 mi of ethyl acetate while stirring in order to

remove the friphenyiphosphine oxide, filtered off with
suction, dried in air, then holled with nitromethane
and separated from the inscluble residue (trans
compound) py filtration with suction. On cooling, the

cis compound crystallizes out from the filtrate and is

cptionally recrystallized once more.

Example 1.7: (Z- and E)-4-methoxy-Z-sodiosulfcoxy—47 -
nitrostilibene

!!:7"“"“"{}5 ) /m"‘-,k
CHO-{  -CH=CH{ - NO,
% kY /

Synthesgis analogous to example 1.5

Example 1.8: (Z- and E)~4-nitro-2' -sulfamoyioxystilbene

Y / :
5fwwﬁ%gﬁxgﬂ{, 4}"NQE

%

Ny e / R/

At 0 teo 5°C, 13.15% ¢ (0.05 mol) of phosphonium salt
from example 1.5% and 0.05 mol of =sodiam methoxide
soluticn are simultanecusly added a lirtle at a time
(after deccloration 1in  each case) to a seolution

composed of 10.4 g (0.05 mol) of aldehvyde from example

[

.3 and 7% mi of ethanol. After deccoloration of the

reactlion solution, the solvent 1s taken off on a rotary

evaporater and the residue 15 stirrvred with 50 ml of

to remove the triphenviphosphine and filtered
off with suction. The residue which remains is heated
with 75 mli  of acetonitrile and filtered off with

cetion while hot. The trans compound remains. The ois

A

compound crystallizes oOut from acetonitrile under

refrigeration and can optionally be recrystallized from

acetonitrile or lsopropanol.

Examnple 1.9 (Z)~4-—-amino~ (Z-sodiosuliooxy)stilbene
, Y
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HN

p— o
O O

cH=cH  OSO,ONa

[ )]

-4 g (0.01 mol}y of Z-nitro compound from example 1.8

fond
=

are hydrogenated in 300 ml of methanol or THE and 20 ml
of water using 4 g of Ra-Ni at room temperature and
2 atm. After the reqguired amount of hydrogen has been

taken up, the catalyst is filtered off with suction and

the solvent is distilled off. The residue iz reacte

15 further as crude product.
10
The following amino compounds are cbtained analogously:
Example 1.16G: {(Ey=d-amino-2' -sodiosulfooxystilbens
i5 {(from example 1.6 E)
1
P
N cnend Sen
5-CHECHL, K,
o ‘{'—1 &

56 Na

Example 1.1L: (Z)-d-aminc-2' —aulifamoyvioxystilbene (from

,ﬁ %}QH:QHKF—“ﬁwNH

example 1.8 7)

SO,NH,

Example 1.12: (E)-4-amino-2' -sulfamoyloxystilbene (from

a Yoensend )
5, m/ \%mw“{;j}- NHz

SONH,

example 1.8 )

End products

-

Example 1.13: (Z)-4-(3,3-dimethyltriazenvli-1})-2' -sodio~

sulfcoxyatilbene
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A sciution composed of 2.5 ¢ of sodium nitrite and 5 ml
of water is added dropwise to a solution composed of
15.6 g {0.05 mol) of cis-aminostilbene from example
1.9, 100 ml of water and 13 ml of conc. hydrochloric
acid at 0°C and the mixture 1is stirred for another
10 minutes. The resulting diazenium salt solution is
chen guickly added dropwise to a solution composed of
30 g of sodium carbonate, 60 ml of water and 7 g of 40%
strength agueous dimethylanmine solution. The mixture is
stirred for ancther 40 minutes and the reaction

evapnrate

-

on a rotary evaporator. The

dissolved in the dmum amount of water
eded at 50°C and the title compound is precipitated
n

15 of  a saturated aguecus sodium  chloride

solution, filtered off with suction and dried. The

product can be recrystallized from a sodium chloride

solution or from methanol/water.

Ty

The following compound 1s prepared in an analogous way:

{from example 1.10 In an analogous way to example 1.13)

T3
b
5]
=
9]
o
I

.

-
w
Fin |

) =4~ (3, 3~dimethyltriazenyi-1) -2/ -

R B o

imoyioxystilbene
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-

A sclution composed of 2.5 g cf scodium nitrite and 5 mi

of water 1z added dropwise to a sgolution composed of

I5.6 g (0.05 mol) of Z-aminostilbene from example 1,11,
20 100 ml of water and 10 ml of conc. hydrochloric acid at

0°C and the mixture is stirred for ancther 10 minute
The resulting diazonium salt scolution is then guickly
added dropwise to a soluticn composed cof 30 g of sodium
carbonate, 60 ml of water and 7 g of 40% sire

25 aguecus dimethylamine solution. The mixture is stirred

for another 40 minutes, 50 ml ©of water are added and

the mixture is extracted with 300 ml of ethyl acetate.
The organic phase is separated off, washed with 300 ml

of a saturated aqueosus sodiuam hydrogencarbonate
30 scolution, dried cover sodium sulfate and evaporated. The
product 15 purified by chromatography  and then

optionally recrystallized from ethancl/cyclohexane.

oy

f
K

rample 1.16:
(E)~4- (3, 3-dimethyltriazenyl-1)-2' —sulfamoyloxystilbene
(from example 1.1%2)

St

‘/‘f hy) 5
¢ JCH Ché, %N‘—N NICH,),

hepsiond L

SO,NH,

o
[hN]
—

2. Triphenvlethylene derivatives of the formula (1

Z5  Starting materials

Example 2.1: [ kis(d~methoxyphenyl)! bromomethane

(CHO-Caigels CH-Br

30
Hydrogen bromide is passed intc a suspension of 100 g
35 of Dbis(d-methoxyphenyljcarbinol and 46 g of calcium
chloride in 21 cf toluene to  saturation. The

£
f

precipitated salt is filtered off with suction and the
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filtrate is evaporated. The eilow oily residue 1is3

processed further in crude form.

Example 2.2 | bis{4-methoxyphenyl)methyl] triphenyl-~

phosphonium hromide

%, +
A

/—P{F‘m?ﬁrm

The title compound is prepared from the bromide of

example 2.1 in an analogous way to example 1.5.

Example 2.3: 1,1-[ bis{4-methoxyphenyl)] -2~ (d-nitro-

4.5

disp

g (0.1 mol) of  sodium  hydride (53% strength
CrsSio

o
-
o
Q
e

are introduced under absolutely droy

conditions into 50 ml of DMSO. The mixture is heated to

4\

B

L

70-80°C  until evolution of  hydrogen stops. While
cooling in ice, 57 g (0.1 mol) of the

phosphonium salt
from example 2.2 dissolved in 150 ml of DMSC are added

dropwise and the mixture is stirred for another 1 hour.

is.l g (6.1 mol) of 4d-nitrokenzaldehyde dissolved in
30 mi of DMSO are subseguently added dropwise and the
mixture 1s sztirred at room for ancther

i5 hours. 600 ml of water are then

is extracted with 500 mi of ethyl acetate, the solvent
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fed+
[

is removed on a rotary evaporator and the product

separated cfi from the trivhenyliphcosphine oxide via a

1=
et

A

aluminum oxide column. Toluene/ethyl acetate (8:1) is
used as eluant. The second fraction is freed of the
solvent on a rotary evaporator and processed further as

crude product.

Example 2.4 1,1 pis(d-methoxyphenyli] -2~ (d-amino-

phenyl)ethene

15.26 g (0.042 mal) of the nitro compound from

£

example 2.4 are heated to bolling in 200 ml of ethanol,

admixed with €6 g c¢f an 80% hydrazine hydrate solution
(1.06 mol of N:Hy) and rapidly cocled to 50°C and then
admixed while s=stirring with freshly prepared Raney

nickel suspended in a neutral ethancl medium until no

further eveolution of gas is observed when more catalyst

is added. The mixture is subsequently heated under
refiux for another 1 hour and the hot reaction mixture
is filtered. After washing the residue on the filter
with 250 ml of hot ethanol, the combined filtrates are

evaporated Lo dryness under reduced pressure and the
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84 g of conc.

mixture of 33 g
example 2.4 and
solution 1s  then

subseguently

evaporator, taken

further.

Example 2.6:

1,1~ his(4-hydroxyphenyl)

1)yphenyl] ethene

13.55 g (0.05 mol)

sclution composed O
acid and 80 ml of
of water and 3.5 g
dropwise thereto

resulting diazoniy
dropwise at

15 g of sodium carb

with suchtion as & s

nitropropane

further,

evaporated

and dried,

- 44 - PCT/DE2012/000258

hydrochlioric acid are added dropwise to a

{0.1 moly of the compound of
66 ml of pyridine. The reaction
heated at 150°C for 3 hours and
Lo dryness on A rotary

L in 200 ml of water and

1id reaction product is filtered off

The crude product 1s reacted
1-2-1 4~ (3, 3~dimethyltriazenyl-

N N,

of 1,1+ bis{4-hydroxyphenyvl}] -2~ {4~

from exampie Z2.5 are dissolved in a

f 13 ml of concentrated hvdrochloric

water. A sclution compossd of 10 ml
of scdium nitrite are siowly added
from 0 to 5°C while stirring. The
salt solution i1s fhen quickly added

to 370 to oa solution composed of

onate, 60 ml of water and 7 g of 40%

aguecus dimethylamine solution. The mizxture 1s
stirred for another 30 minutes,

the title substance 13 filtered off

clid, optionally recrystallized from

The crude product is processed
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End products
Example 2.7 1,1 bis-d-(scdiosulfooxyphenyl): -2~ 4-

{3,3~dimethyltriazenyl-1)phenyl] ethene

OSO0;Na

i NENNICH,
\xjj;’) (’/m“\%{’ C "}?
!

L
g \\‘W\\;{/

3.60 g (6.01 mol) of the compound from example 2.6 and

.6 g {(0.03 mol) of sodium bisulfate are admixed with

el

J
10 ml of dimethylformamide and 13 ml of tetrahydrofuran
and stirred at room temperature for 30 hours., 20 ml of

a 1 W agueocus scdium carbonate solution 1is then added
to the reaction mixture, the mixture igs stirred, Lhe
soild is filtered off with suction and the filtrate 1s
evapcrated under reduced pressure. The residue 1s
disscolved 41in  the minimum amount of water needed,
filtered through activated carborn, the filtrate 1s

evapcrated on a rotary evaporator and the residue is

DSONH,
/i\\\
b Ay MNENRER),
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4 g {(0.023 mol) of sulfamoyl chloride are added
dropwise to a solution of 3.60 g {0.01 moly of the
compound frem example 2.6 irn 20 ml  of anhydrous
dimethylacetamide at from 0 to 5°C. The r

e
mixture 1s stirred at room temperature for 3 hours. The
C

mixture i1s then extracted with 100 ml of ethyl acetate,
the organic phase 1s washed with a saturated aqueous
socdium  hydrogencarbonate solution, dried over sodium
sulfate and the solvent is istilled off on & rotary
evaporator. The residue 13 triturated with an ethyl
acetate/petroleum ether mixture, induced to crystallize

and filtered off with suction.

3. Flavonoid derivatives of the formula (1

W
!

Starting materials

h}
|__I
it
4
@]
'_J
i
O
bty
[
)
<t
O
o
{8

Example 3.1: 7,4 ~dihydroxy-3' -

S
=

0O ml of a mixture of concentrated sulfuric acid and

9]

1

L

n

[t

acid (3:1} are added drepwise tc a solution of
1 g of gdaideein in 200 ml of dry ethanol at room
temperature while stirring wvigorously. The mixture is

stirred for anocother 2 hours, and 400 ml of water are

then added. The compound precipitates, is filtered off
with suctlion and washed with water until neutral. The

yelliow product 1s recrystal from alccohol.

The ' -nitriscflavones are obtained according to the

electronic thesis cof 5. Tappmeyer: http://www.diss, fu-

My

berlin.de/2004/287/index . ntml .

Synthesis of the sulfates
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The fellowing examples are carried outr in a manner
analegous to  example 1.1, The title compounds arve

reacted further as crude products.

Example 3.2: 7-sodiosulfooxy-4" ~methoxy-2" —-nitro-

[
n
]
8]
o
m
%
(we)

NO,
3 L
\( o z*‘ﬁSO,ﬁa
F‘ea{} SG‘“ \ﬁ“\q
Example 3.4: 7,4 ~disodiosulfooxy~3 -nitroisoflavone
NO,
:i /wm
qi\;ﬁ»ﬁyﬂsaﬁm

Na(,5C 4
W ‘h(’j”f

Example 3.5: 7-methoxy-3" -nitro-4" -scdiosulfcoxyiso~

L /ﬁ*,%
0

Example 3.6: 7-sodiosulfooxy~3" ~nitro-47 -methoxy-

flavone

isoflavone

hY
o B
(a1 TN
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The following

5 analogous Lo
reacted furthe
5
Example 3.7: 7
Example 3.8: 7
G

The reduction
a

Examplie 3.9:

isoflavone

[N
[

- 48 - PCT/DE2012/000258

examples are carried out in a manner
The titie compounds are

example 1.3,

r as cruds products.

e

the nitroisoflavonas o e amino-—

of the nitro compounds is carried out by

alytic reduction using hydrogen/Pd/C in ethanol,

7T-sodiocsulfcoxy-2’ —amino-4’ -methoxy-

20
The following are prepared i1n an analogous way:
Ewxample 3.10 1,4" —disodiosulfoory-2' —aminoisoflavone
25
Bt
2
3 fl::":.?k
5 A
TN ~OSONa
i PN
NaOB0, &f}*\e/
3.11 7,4" —disodiosulfooxy-3 ~amincisoflavone
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NHE
\/g ~
?ME}$(} Mo
@ %
" i
aOSC)G~&KJ/kNQ
3,12 T-methoxy-3" —amino-4' -sodiosulfooxy-
isoflavone
0 "
= (. OSONa
L, \jﬁmke
3.13 T-sodiosulfcoxy~3 ~amino-4" ~methoxy~-
isoflavone
Na0SO {w\/\ /f
3.14 T-sodiosulfcoxy~2" —amino-4" ~-methoxy~

rsoflavone

NH,
7 =
N /}—osoz:wg
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7 T-sulfamoyvlioxy-3 —amino~4" ~methoxyiso~-

flavone

End products

.18

&S
kS
U
=
e
i
i
(ad

7

L solution compeosed of Z2 g of sedium rnitrite and 20 ml

ol water 1s added dropwise to a sclution composed of
4 g (0.02 mol) of the amincisoflavone from
example 3.14, 30 ml  of water and 5 ml of conc.

T CRR, A [ 3y ; Is + 1 s g e : ] .
hydrochlioric acid at §°C, fhe mixture is stirred for

ot

another 10 minutes and the resulting diazonium sal
solubtion 1s guickly added dropwize to a solution
composed of 8 g of socdium carbonate, 15 ml of water and

‘; +

2 g of a 40% strength agueous dimethylamine soluti
i

i

-

alell
The mixture 18 stirred for another &0 minutes, the

1

crystalline reacticn product is  filtered off with

suction and recrystallized from a little water.
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foliowing triazenoiscflavones according to  the

The

> inventicn are prepared 1in  a manner analogous to
exampie 3.18 from the abovemantlioned amincisoflavones.

5

Example 3.19%: 7,4 -discdicsulfooxy-2' -1{3, 3~

dimethyltriarzenvl-liiscflavone
Y Y

NEN-N(CH,},

A
i oa
Na0,50— b

Q

i -disodiosulfcoxy~3 ~(3,3~dimethyl-

Exampi@ 3.26: 7,4

Ctriazenyl-1l)isoflavone

NEN-N{CH, ).

ji\§~éfi; y%DSSgﬂa
Nal .5

15 Example 3.21: 7-me

4’ -sodicsulfcoxyiscoflavone

N WML,

rm“x

T@h 030 Na
T Ty

CH, O o

ulfooxy-3" - (3, 3~dimethyl~-

R

20 Example 3.22: 7-scdics
triazenyi-1)-4" ~methoxyisoflavone

N=N-N(CHy),

Na0S0,0— “’;’”‘“““o””f

Example 3.23: 7,4 ~sulfamoyloxy-3" —{3,3-dimethyi-

e L

triazenyl-1l)isoflavone

[ ]
(ST
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Sxample 3.24:

1) =4" ~methoxyis

4. Diphenvyl

bridged by atoms or

Starting mater

Example 4.1:

benzoyloxy)ben

A wmixture of
3-methyl-4-nit

i,2-dibromoceth
of aluminum
(exobthermic!)
mlxture 1s
40°C and 20°C

derivatives

subsequently stir

{
n
[~

H

PCT/DE2012/000258

N=N-N{CH,

/Uj (\w N~OSO,NH,

amoyloxy-2' - (3, 3-dimethyltriazenyl-

N=N-N(CH,),

H, NSO,

(18)

diatomic groups:

whiich unbridged

lals:

3-methyl-4-nitro-4' ~(3-methyl~4-nitro-

zophenone

ST
@"N'i\n ;‘“ O ,;H:s::w //) NO,
) N R
ém &,
122 g of phenetole (1 mol), 400 g of
robenzoyl chloride (2 mol) and 1560 ml of

ane is placed in a reaction wvessel. 400 g
chioride are added in portions
at -20°C while cooling. The reaction

red stepwise

for Z hours in =sach case.

Work~up: cool reaction mixture to 0°C and slowly
introduce into 1.6 kg of ice. Then add 100 ml of conc.
hydrochloric acid to the reaction mixture, stir and
allow to stand. Dscant off the supernatant scolution and

filter off he
wabear.

Slurry the il
ro 0°C, filter
Purlfication:

solid product with suction and wash with
ter residue with 400 ml of acetone, cool
off
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Example 4.2: 4d-hydroxy-3 -methyl-4' -nitrohenzophenona

322 g (1 mol) of 4d-nitro-4"-{(4-nitrobenzoyioxy)benzo-
phenone  {exampie 4.1} are heated in 1.3 1 of water,
200 ml of ethancl and 8% g of sodium hydroxide until
the scolid has dissolved.

Work-up: the reactlion mixture 1s filtered hot through
activated carbon/kieselguhr with suction. Onko 0640 is
precipitated together with 4-nitrobenzoic acld from the
filtrate by addition of 120 ml of concentrated
hydrochloric acid. The sclid is filtered off with
suction and washed with water. The filter residue is
stirred with 140 g of sodiuvm hydrogencarbonate and
900 mi of water for 1 hour at 70, filtered off hot with

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

Example 4.3: 4d-amino~3-methyl-4’ ~hydroxybenzophenons

HO{H Do, e
N )

7 N

v of 4d-hvdroxy-3 -methyl-4-nitrobenzo-

—

25.8 g (0.1 mo
phenone (example 4.2) are dissclved in 200 ml  of
ethanol. At B0°C, a sclution of 325 g of sodium sulfide
tn 40 ml of water 1s slowly added dropwise while

stirring. Thes reacticon solution is supseguently

from toluene.
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{"‘Tl

mple 4.4: 4-hydroxy-4' - (3, 3-dimethyl-

iarzenyl-1i)benzophenone

HO{?‘% ca%;ﬁmf\,\w:bfu%{c&%}'};{

', X\
ém

57 g (0.25 mol) of 4d-aminc-3-methyl-4’ -hydroxybenzo-
phencne are disscolved in & solution composed of 75 ml
of concentrated hydrochioric acid and 400 mi of water.
A solution composed of 25 mi of water and 17.25 g of

sodium nitrite is then slowly added dropwise at from 0

to 5°C while stirring. This diazonium salt solution is
then added dropwise at from 0 to 5°C while stirring to
a scluation produced from 75 g of sodium carbonate,
150 w1l of water and 3% g of a 40% strength aqueous
dimethylamine solution. The mixture 1is stirred for
1 heour, neutralized and the precipitated solid is
filteraed off with suction, dried and crvstallized from

n-hexane/toluene.
End products

Example 4.5: 4-103, 3-dimethyltriazenyi-1}-4 -sodio-

sulfooxy (diphenyl sulfone)

(CH, %‘ ;%ﬂg /r~:¢~asoam

KT

=Y

g {0.01 mol) of 4-hydroxy-4" - (3,3~dimethyltriazenyl-

fone) and 3.3 g (0.1 mol)y of =zodium

Iy~ (diphenvl sul

bisulfate are admixed with 20 ml of dimethylformamide

Bl

(R

and Hml  of tetranhvydrofuran nd  stirred at  room

a
temperature for 30 hours. Z0 ml of a 1 N aguecus scdium

carbonate clution are

added to  the reaction

mixture, the mixture 1s stirred, the =sclid is filtered

cff with suction and the filtrate 1is evaporated under

reduced pressure. The residue 1s dissolved in  the
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5 minimum amount of water needesd, filtered through

X

.

zctivated carbon, the filtrate 1is evap
rotary  evaporator and the residus is v
from methanol/water or & sodium chleoride sclution.
The following can be prepared in an analogous way:

10 Example 4.6: 4-{3,3-dimethyltriazenyl-1)-2" -sodiosulfo-

oxyhenzoephenone

Example 4.7:
2, 6-dibromo~4-sodicsulfcoxy-4' -~ (3, 3-dimethyitriazenyl

1y -benzophenone

5

SN e \
(CH J,M-N=N \mmj§r%: }“mJ;MS$C§QNa

Example 4,5:
2,6-dimethyli~4~scdiocsul fooxy—~4" ~ (3, 3-dimethyltriazenyi-

1} ~benzophenone

Gy

/N

\wr 50,0M
(CH,J,N-N=t qu\k }-*3 ONa
: N/

c;»g

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

oxybiphenyl
(CH ), N-N= rw\\ )—\ jﬂSO ,ONa
30 Example 4.10: @*(3:deimeihyliflaZ@ﬂyl“1>‘Q’“59@30"




w

L

10

)
o

Ll
l:"

WO 2012/122969 - 56 - PCT/DE2012/000258

S =
i Hj}zN“’ ZN'—{

A
5 7
N4
Example 4,11 4-(3,3~dimethylitriazenyli-1)-4" ~zodio-
i

sulfooxy (diphenyl sulfoxide

s )
g K - ~80, 0N
(CH;g}gN M 3, /j/‘ S H

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

sulfooxy (diphenyl sulfone)

5,
L —

/"’“"m\ f”::r—':\\
(OF ) N-N= g0 O80,0Na
a{:?‘f&}zN*N“M /?]'-502 \?\ ““““ W;j:f 2

Example 4.13: 4-{3,3-dimethyliriazenyl-1}-4" -—sulfamocyl-

oxvybenzophenone

A Ay - && )
{Chig}zﬁ“&ﬂ'?‘é’”ﬁ;\ f',t}— -------- C(}—‘(\; j‘*‘OSGEHHQ

8.6 g (0.075% mol) of  chlorosulfonamide are  added
dropwise to a solution of 13.4 g (0.05 mol} of 4-{3,3-
dimethyltriazenyl-1)-4" ~hydroxvybenzophencne

{example 4.6) in 100 ml of dimethylacetamide at 0°C.

. . . L . ) o r o
he mixture 15 stirred at g°c for 1 hour and

¥

A

seguently at room temperature for ancther 12 hours.

e}
X

u

5
th

saturated acueous ammonium chloride solution is then
added thereto, the mixture 1is extracted with eathyl
acetate, dried over sodium sulfate, filtered and the
solvent is taken off. The product 1is recrystallized

from cyclohexane/ethyl acetate.

PO e o T T et S e b . I iy o P R -
e ToLIOWINg can pbe prepared I1n an analogous w

¥i]
<

Ewample 4,14 4-(3,3-dimethyliriazenyl-1)-27 -

sulfamoyloxybenzophenone
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Example 4.15: 4-(3,3~-dimethyltri
sulfamoyloxy{diphenyl suifoxide)

r ! pre———

A *, K
- . R F i Ty b
éCHE_ﬁgNmNmNN{:}‘ [{ff—uf}—*%ww//—bﬁi}zﬁ ;

Example 4.16: 4-({3,3-dimethyltriazenyl-1)-4 -
10 sulfamoyloxy (diphenyl sulfons)

10
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CLAIMS

i. L diphenyl derivative containing {1} at lieast a

dialkyltriarenyl group,

1} at least one sulfooxny
group and/ocr at least one sulfamoyioxy group per

molecule, and 1ts salts, solvates and solvates of

&)

nyl derivative a3 claimed in claim ]

>
e
W
W

direct C-C bond between the rings a

and b, CH;, CHOH, 0, &, 50, 50., -N=N-,

a divalent -C(0)-C*=CH-0- radical which

together with the two adjacent carbon

— o, L5 3 [, [ TR SO 9 K L.
atoms  ©i  the ring a on which 1t 1s
locate forme 3 5+ o
Located LS [ AT [0

3 . 1 3 . - 3 o -~ =
ring b being located on the C° atom of

RY, R® are each, independently of one ancther
hydrogen, Thydroxyl, Cy~Ci-alkyl, Cy-Ci-
alkoxy,

Cy-Ce—alkyl-5-, Co-Cy-allkyl-30-, Cy=Cy-

alkyl-50;~, nalogen, nitro, Cyano or

R®, R’ are each, independently of one ancther,
an ~N=N-N(R"}. group or an -030.Y group,
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o

is hvdrogen, ethyi, ON, NO;, -CH;CH:;-

halogen or CH.CH,OH,

RY, ®rY are each, independently of one another,
hydrogen, hydroxyl, C:-Cy-alkyl, C;-C4i-
alkoxy, halcgen, nitro, cyvano, an —N=N-

N(R%), group or an -~030.:Y group,

[

is OH or N(R').,

5%:
L
W
-y
o)
4
O
e}
9]
o]
s

methyl or ethyl and

i
"
N
3
m
-t
-
|,,
O
[
0]
ot
jm
b
bt
-

oY Two  —N=N-N{R7) groups and one or twoe 0507

groups are locateq o0 any ring <arpohs O aromat:
3y

rings,

and alsc its saits, free acids, solvates and the
solvates of these salts and the solvates of these

free acids.

The diphenyl derivative as colaimed in either

~ 1
[

taim

=

or 2 having the formula

RZ R are each, independently of one ancother,
hydrogen, hydroxyi, Ci-Ci~alkyl, C,-Cus-
alkoxy,

Ci-Cy=alkyl=-8-, C,~Ci;~alkyl-S80- (,-C,-
alkyl-530;~, halocgen, nitro, cvano or an
-050;Y group,

R, R” are each, independently of one another,

an group or an —-050:Y group,
R is methyl, ethvl]l or a phenvi
e 1 i\ by  the

radicals R, B and is bound directly to
e
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a8 ezhyi, CHN, NG, ~CHCHy-

R, R¥ are =ach, independently of one another,
hydrogen, hydroxyl, C;-Ci-alkyl, Ci-Cs-
alkexy, halogen, nitre, covano, an —N=N-
N(R") . group or an -030.Y group,

b ia OH or NIRYY S,

iz methyl or ethyl,
with the proviso that, per total molecule (5), one
or  two wN:N—N{RFL> groups and one or two ~030.Y
groups are located on any ring carbons of arcmatic

rings,

and also 1ts free acids, solvates angd the

solvates of these =salts and tfthe solvates of these

R7, R" are each, independently of one another,

hydrogen, hvdroxyi, C.~Cy=-alkyl, Ci-C4-

) ~ ~ W T lees T P P TS

alkoxy, Ci~Cymalkyl-35-—, Ch=Cy—alkyl-50-,
12 1 o 1. . e ~

Ci=Cy~alkyl~580G:—, halogen, SYANO

or an -050;Y group,
R®, R’ are each, independently of one another,

AT MN:NwN(RU; group or an ~03C:Y group,

i

.
o

is hydrogen, ethyl, CH, NGO, -~

2= CHy=

y oy pimy - et LT VT
Logen or CH:CH.OH,

R, R are each, independently of

hydrogen, hydroxyl, C.~-C,-alk
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alkoxy, halcgen, nitro, cyano, an —N=N-
N(Rﬂp group oy an —050:Y group,
Y is OH or N(R').,

5 R is hydrcogen, methyl ar ethyl and

R” i3 methyl or ethyl,

10 with the proviso that, per total molecule (10},
one Gr groups and one or two -0S30.Y
Groups any ring carbons of aromatic

and alsoc 1its salts, free acids, solvates and the
sglvates of these salts and the solvates of these

The diphenyl derivative as claimed in either claim

W

1 or 2 having the formula

R, RY are each, independently of one ancther,

hydrogen, hydroxyl, Ci=Ce~alkyl, Cy—Cam

i lky ..... Cio=Ce=-alkyli-50-, Co=Cam
alkylm50£~, halogﬁn, nitro, CVano or
an —~0s50;Y group
rRY, R” are each, independentl of one another,
’ I
an -N=N-N(R“), group or an -0S0.Y group,

Y is OH or N(R') .,

L
[
r/r\}
ot
0
=
1]
—+
my
M
=
£y
m
t
<
—

witthh the proviso that, per molecuie (14},
35 one or two ~N=N-N{(R"): groups and one or two —0S06:Y
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Lree aclds, solvates and the

3

solvates of these salts and the solvates of these
e ci

The diphenyl derivative as claimed in either claim

1 or 2 having the formula

% is bond, CH,, CHOH, CC, 5,
30,
R, R are each, independently of one another,

hydrogen, hydrexyl, 1, C=C-

alkoxny,

C-Ca=alkyl-5S—, C4=Cy—alky-30-, Oy
alkyl-S0:-, halogen, nitro, cvano or
an -050:Y group,

RY, R are each, independently of one ancther,

o8
o]

~N=N-N(R7) » group or an —-0350;Y group,

v is OH or N{(R'),

R is hydreocgen, methyl or ethyl and

RY is methyl or ethyl,

with tThe proviso that, per total molecule (18),
one or two —1tN—N(Rﬂ; groups and one or two —0OS0:Y
grours are located on any ring carbons of aromatic

and alisc 1ts salts, free acids, solvates and the
solvates ©of these salts and the solvates o0f these

free acids.

The diphenyl derivative as claimed in any of

claims 1, 2 and 6 having the formula
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a8 A process  for preparing diphenvl derivatives

iy

10 containing (1) at least one dialkyltriarzenyl group
and (11) at least one sulfooxy group and/or at
teast one sulfamoyioxy group per mnolecule and
their salts, scolvates and solvates of these salts,

which is characterized in That aminopheaenyl

L

derivatives of the formula
10

whers
X is a direct C~-C bond, CHE,, CHOH, CO, §,
15 50, 50;, -N=N-, -CR'=CR°- or
21 a divalent ~C(0)-C¥=CH-0- radical which
together with the two adjacent carbon
atoms of the ring a2 on which 1t is

1

Located forms a pyrancne ring, with the

ey

ring b being located on the CF atom of

25 this radical,

are each, independently of one ancther,

nvdrogen hydroxyl, C-~Ci,~alkyl, Cy=Cy-
Y Jen, Y Y Y

£ W
o, K
Iy
AN
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R" is hydrogen, ethyl, CN, NO,;, ~CH;CH.-
halcgen o¢or CH,CH:OH,

RY, R are each, independently of one another,
hvdrogen, Thyvdroxyl, Ci-Cy-alkyli, C,~Csi-
alkexy, halogen, nitro, oyvano, an —NH;

10 group or an -~050.Y group,

[
'_z
9]
C
5
-
o

OB or NIR")., and

R is hydrogen, methyl or ethyl,
visc that, per total melecule (2), one

e
or two HNH: groups and one or two ~080.Y groups are

located on any ring carbpons of ic rings,

are diazotized by means of a diazotizing agent in

the presence of strong acid at low ©

nperature 1in
agquecus—acidic sclution to form diazonium salts of

the formula

where

% is a direct C-C bond,

50, SO;;, -N

& divalent which

together with the two adjacesnt carbon

atomz  of the ring a on whi it is

Y

30 located forms a pyrancne ring, with the
ring b being located on the % atom of
this radical,

30 RY, R" are each, independently of one another,
hydrogen, hydroxyl, C~Ci-alkyl, O=-Ci~

alkoxy,

C"C—(%J'(yj"S”, C“C“c;lk/:“‘ﬁo_, Ty

R is hydrogen, methyl, a phenyl

radical which 1is  saul by  the
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on

10

~
S
3D

radicals R°, R' and is bound directly to
the R'-bearing carbon atom,

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

RY, R are each, independentiy of one another,
hydrogen,  hydroxyl, C;~-Cs~alkyl, C;-Ci-
alkoxy, halogen, nitro, cyano, an -N
An group or an -030:;Y group,

A is a2 halogen anion or % sulfate (50,77)
anion,

¥ is OH or N(R')., and

R 1Ls hydregen, methyl or ethyl,

with the proviso that, per total molecule (3}, one

or two diazonium groups and one or two - O50:Y

Groups are

located on any ring carbons of aromatic

rings,
and  the diazonium salts (3 obtained are then

PN

reacted with dialkylamines of the formula

HON(RY) (4

where Re 13 methyl cr athvyl,

nce of acid binding agents,

on of the salts
from the and opticnally

followed by nydroxyl and/or

skin and the farget organs dependant on sex

B cf combating tumcrs of the skin and of

the target organs dependent on sex hormones  in
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11.

and animals by administration of =
s

amount of at least one diphenvyl

derivative con

(o

LT

3

—

el (i} at least one

dialkyltriazenyl groug, ({(11) at least one sulfooxy
group and/or &t least one sulfamoyvloxy group per
molecule and its salts, sclvates and solvates of

these salts,
The use of diphenyl derivatives containing (i) at
ieast one dialkyliriazenyl group, {(ii) at least

sulfaoxy Group and/or at least Gne

AMOYLOXY group Der mo

i
ol
£
—
o
o
3
.
t
o
et
q)
i
[
N
g
|
-
f
-

sivates of these salts

for producing onccecides against  tumors of  the
skin, breast, prostate and testicle and also the
target organs dependent on sex  hormones Ly human
beings and animals.

A medlicament containing  at

1
derivatives centaining (i) at least one
dialkyitriazenyl group, (ii} at least one sulfooxy
group and/or at least one sulfamoyloxy group per
moilecule and thelr salts, solvates and solvates of
these salts, optionally together with one or more

pharmacd

iogically acceptable auxiliaries or

SUpports .,



