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Abstract:
Triazene-substituted diphenyl derivatives are suitable
as chemotherapeutic agents for treating carcinomas 1n

humans and animals.
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Substituted diphenyl derivatives

The present invention relates to substituted diphenyl
derivatives containing at least (i) a dialkyltriazenyi

group, (il1) at least one sulfooxy group and/or at least

PkJ

one sulfamoyloxy group per molecule, their salts,
solvates and the sclvates of these salts. The invention
further relates = a proace fer preparing  these

compounds and to thelr use as medicaments.

For the purposes of the present invention, diphenvl
derivatives are phenyl!l rings joined by a single bond or
by a bridge.

23]

2TE  RNOWI.

Thus, DE 17 93 115 KAi DE 21 47 A1 and
WO 20047106358 AL disclose, inter alia, diphenyl
derivatives which are substituted by triazene groups
and, for example, sulfonic acid or oxycarboxylic acid

groups.

Triazene derivatives have in pAast decades heen

comprehensively examined for their cytostatic

lvenass. These conv triazene cytosta

belong to the group of ¢ compounds  and, owing
to thelr severe side effects and toxicity, have never
found wide c¢linical wuse. An exception 1s dacarbazine
(DTIC) which is a prodrug oL monomethyl-

triazencimidazolecarboxamide (MTIC) and 1s used mainly

for combating and soft  TCissue
sarcomas {(Cance Z05-220 (1976 .

Cwing to the light sensitivity of dacarbazine and in

pa its side effects, among which leucopenia and

thrombeopenia are particularly important, a large number
e

of arylalkyltriazenes have been studied with the aim of

tolerable triazenes

synthesizing more potent and be

(Cancer Treatment Repcrts 60: 125-134 (1976); J. Med.

3
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Chem. 23, 1052-1024 (19280)yy. Despite
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dacarbazine and temozolomide are to date the only
triazenes remaining in clinical use of the treatment of
glioblastomas, even fthough they are associated with
considerable side effects such as Done Marrow
depression, neurctoxicity and liver toxicity, emesis,

halr loss and exanthems.

A first attempt to overcome the tcolerability problems
of selected triazenes with a view to selective use 1in
the case of breast cancer is described in

DE 17 93 115 Al and DE 21 47 781 Al.

o overcome severe gside effects of

-

described in WO 2004/1063%8 41,

Some severe side effects o©f the known triazenses are

said to be reduced by introduction of oxycarboxylic
=1a

LS

acid groups. However, owing to undesirable side eff

en the kidney they are not suitabkle for long-term use.

it is an object c¢f the

oncocidal active compounds which are

theraepy virtually without ftoxic

same Lime ilmproved

found new diphenyl derivatives

e e 4 T
at one Gl group and
one  sulfooxy group and/or at least one

group  per moeieculs, and  th

The nove .l diphenyl

surprisingly have a mor  ef

in the case of tumors organs (e.q.

n_

>, lung, liver, carticular as

etlve onceoclides against tumors of the skin, breast,

compounds (WO 2004/106358 A1, DE 17 93 115 A1
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te similar known active
compounds, they are wvirtually without toxic side
therapy.

tah

o
e
ot
~

both as
menotherapy and also in comlrinaticn  with  other
carcinostatics, tumor-specific antibodies or antibodies
which are coupled wvia linkers to the compounds
according to the invention.

Intracellularly they Liberate a prolif ion-

inhibiting/oncocidal effective principle which can satop

the uncontrolled replicative metabolism of tumor

cells and even lead to regression of the tumor.

The novel diphenyl derivatives can be used as actlive

compounds 1n medicaments for human beings and animals.

Diphenyitriazenes having sulfuric acid and sulfuric

acid amide groups in the molecule have nol  been

described and there 1is no indication of particule

effectiveness,

diphenyl derivatives of the

{1

X is a direct C-C bond

it is  located forms oA
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pyrancone ring, with the ring b being located on
the C* atom of this radical,
RY, R are  each, independently of one  ancther,
hydrogen, hydroxyvl, C.~-Cs;-alkyl, C,-Cs—alkoxy,
1=8~, C.-Cy~alkyl-S0-, C,-Ci~alkyl-S0;-,

n
f
(3
i
o
.
e
]

where alkyl 1is preferakly methyl or ethyl,
halogen (¥, cl, Br, Iy, nitro, cyano or

an ~0S8SGC:;Y group,

1
o]

are each, independently of one another,

16 an Group,

wh

R is

RY, R"Y are each, independently of one another,
hydrogen,  hydroxyl, C,-C,-atkyl, ~Ci-alkoxy,
where alkyl 1s preferably methyvl or ethyl,
hhatogen {¥F, Cl, Br, I), nitro, cyvano, an —-N=N-

20 N(R*). group or an -080.Y group,

v is OH or N(R).,

R is hydrocgen, methyl or ethyl and

T2

R* is methyl or ethvl,

wiih the provisc that, per total moleculs (1}, one or
25 two ~N=N-N{R"}), groups and one or two -080;Y groups are

located on any ring carbons of arocmatic rings,
and also thei salts, free acids, =solvates and the
clvates ¢of these =salts and the solvates of these free

aclrLds.

We have also found a vprocess for preparing the novel

diphenyl derivatives containing (i) at: least one

dialkyltriazenyl group and )oat least one sulfooxy

sulfamoyloxy group per

o

riZed In Lnat aminopheny.d
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where
bt is a direct C-C bond, CH;, CHOH, CO, 8, S0, B350,

Ln

or

Located Lorms =

™

belng jlocated on

RS, R® are each, independently of one another,

hydrogen, hydroxyl, C.-Cs-alkyl, C.-Ci~allkoxy,
Cy-Cy-alkyl-S-, C:-Csi—alkyl-50- C,~-Cy~alkyl-S0,-,
where alkyl 1s preferably methyl or ethyl,
halogen (¥, Cci, Br, Iy, nitro, cyano or
an —-050,;Y grouwp,

R®, R are each, independently of one another, an -NH;

group or an - -0EG:Y group,

anl
is hydrogen, methyl, eth

R’ or a phenvl] radical
which is substituted by the radicals RY,
is bound directly to the R -kearing carbon

r® ig hydrogen, ethyl, CH, Ng,, -CH;CH,-halogen (F,

Cl, Br, I) or CH.CH.0H,
kY, R are each, independently of one ancther,

hydrogen, hydroxyl, C.=Chi-alkyl, praferably

)
<0

methyl or ethyl, Cy=Cy~alkoxy, preferably
methoxy or ethoxy, halogen (F, Cl, Br, I},
nitre, cyano, an ~NH; group cr an ~080;Y group,
b4 is OH or N(RY):, and
36 R° is hydrogen, methyl or ethyl,

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

- " ¥ Ny R PP o~ oy
ps and one or two -030;Y groups are located

[y
(93]

1 he
Lt L

srably

s el -~ P e Toas A e £ g oy ] + @
rom O to 8 C, particulariy prefevably from 0 to 5°C
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and in particular from 0 to 2

solution to form diazonium

C-C

X is a direct

-N=N-, -CR’=CR"-

bOI’;d, CH,,

or

a divaient =C{0Y -C* =CH-0~ radical

=

-
ot
-y

the two

he on  which 1t

T
pyranone ring, with

the

C* of this

atom

®°, R are each, independentl
hydrogen,
C.-C,—alkyl-S-,

where alkyl

salts ©

adijacent

the ring b ba

hydroxyl, C,-Csy~alkyl, C.-

PCT/DE2012/000258

C, 1in agueocus-acidic

formula

{3}

CHOH, CO, 5, 80,
which
atoms of

15 located forms &

located on

radical,

4 of

£

ore

another,

R, R are each, independently of one another, an -N
ENT group or an -03S0:Y group,
R
-~bearing carbon atom,
R” -CH;CHy-halogen (F,
R, RS of one another,

hydroxyl, C:-C

clL, Br, 1),
group oOr an
An is a anion
(S0s°7)

OH or N('R).,

haleocgen

anion,

R 1s hydrogen,

- I~ P %
prefterab

s—alkyl, Ci-Chi-alkoxy,

methyl or ethyl,

=Nz

ly

nitro o QYallo, an

methyl or ethyl,
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with the proviso that, per ftotal molecule (3), one or
two diazonium groups and one or two -030.Y groups are
located on any ring carbons of arcmatic rings,
and the diazonium salts (3} obtained are then reacted
with dialkylamines of the formula

H N(R") (4)
where R, is methyl or ethyl,
in the presence of acid binding agents,
optiocnally follewed by preparation of the salts from

o D e Py + 3 AR | . et o o . . - 4T g
free of the hydroxyl ana/oz acid groups from

Suitable diluents for the diazotization reaction are
aill polar solvents which are inert under the reaction
conditions, e.g. alcchols such as methanol, ethanol,
also dimethyiformamide and dimethyl sulfoxide and in

particular water or mixtures of these solvents.

As strong acid in the diazotirzation reaction, 1t is

possib to use hydrohalic acids, praferably

hydrochlioric acid, or sulfuric acid.

As diazotizing agents, preference 1s given to potassium

nitrite and sodium nitrite.

ceptors in the coupling reaction, 1t is

C
possible toc use all customary acid binding agent

These preferably include sodium carbeonate and potassium

rably
salts of

(e.g.

sodium salts metal

anc
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ammonium salts derived from ammonia or organic Ci~Cig-
amines such as ethylamine, diethylamine, triethylamine,
ethyldiiscopropylamine, moncethanclamine, diethanol -
amine, trishydroxyethylamine, dicyolohexylamine,
dimethylaminocethancl, dibenzylamine, N-methyl-
morpholine, dihydrecabietylamine, arginine, lysine,

ethylenediamine and methylpiperidine.

For the purpeses c¢f the invention, solvates are forms

ct the compounds which in the solid or liguid state

oty

form a compliex by cocrdination of solvent molecules.

Hydrates are a specific form of solvatas in which

1s coonrdinated.

As an alternative, the diphenyl derivatives of the

invention can alsc be prepared by firs

1y introducing

the triarzenyl groups and only then introducing sulfooxy

and/or sulfamoylony Groups. For ok purpose,

triazenyiphencls of the formula

&
ﬂ?% i2 &)

where

4

ring a on which it 1s located forms a

e
pyranone ring, with the ring b being located on
e

the ¢* atom of this radical,
R, R are ceach, i&dep@md@ﬁtly of one another,

where alkyl L1s prefervaply methyl or ethvyl,
3 1 ~ T ol 1 ; T RN - 8 PR o
naiocgen (r, CL, Br, 1}, nitro, cyano or an OH
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rR*, R° each,

an -N=N-N(R?),

are

group

PCT/DE2012/000258

e another,

cr

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

R is hnydrocgen, ethyl, CN, NO,, -CH,CH.-halogen (F,

cl, Bz, I)

are cach,

hyvdrogen, Thydroxyl,

where alkyl is

v
£

halogen (¥, C1, Br,

N(R" an OH

Y 515

Y OH

and

R’ is hydrocgen, methyl

with the provisoc that,

~N=N-N{R") -
Y
r

per

two groups and

located on an

ring carbons

sulfated sulfoamidated

G

The diphenyl derivatives of
i o Adetrasil bhelow denerncds ne oo
N cetgii below cependindg on

and trans—-stilbenes

i

(1)

formul

When X in formula

inventicn have the a

30 where
RY, R" are each, indeper

hydrogen, hydroxyl,

independently

preferably

dently

or CH,CH,OH,

of
Ci~Cy~al kyl '

one another,
ngcwalkoxy,
or

methyl ethyi,

:[ ) r = N oy N Lol

rTouUp,

nitro, cyano, an

or ethyl,

total molecule (2), one or

one or two OH groups are

of aromatic rings, can then

cribed

of the formula

wCR"‘::CR?M, the compounds of the

one another,
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Ré, R are each, independentliy of one another,
an -N=N-N(R%), group cor an —-0S0;Y group,

R is hydrogen, methyl, ethyl or a phenyl radical

which is substituted by the radicals Rg, 2V and

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

is hydregen, ethyl, CN, NO;, -CH;CH;~halogen (F,

el

Ci, Br, I) or CH;CH:OH,

£e

R”, R are each, independently of one another,
hydrogen, Thydroxyl, C;-Cs~alkyl, C.-Ci-alkoxy,
where alkyl 1is preferably methyl or ethyl,
halogen (¥, €1, Br, 1), nitro, cyvano, an —-N=N-
N(R"): greoup cr an -030;Y group,

Y is OH or N(R):,

R is hydrogen, methyl or ethyl and

R’ is methyl or ethyi,

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

two —N=N-N(R%), groups and one or two -030,;Y groups are

and also their saits, free acids, sgolvates and the

olvates of these salts and the sclvates of these free

4,

reference 15 given to compounds of the formula (5) in

wnich

R, R are esach a (CH) N-N=N- group in the 3 pozition
and in the 3 position,

E@, R are each an ~0S0;Y group in the 4 position and

in the 4' position,

are each ethyl and

¥ is OH or NHg,

with the proviso that, per total molecule (5), one or
two  ~N=N-N{CH:)

and one or two —030;Y groups are

iocated on any ri

} ")
jon
Q0
0
93]
I
o
(9]
6]

of aromatic rings,
and also their saits, free acids, s

.

BT

i

o}
tes of these salts and the solvates of these free

65
o]
ol
—+

1

[$))
@}

(%3}
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hnermore, pxeference is given to compounds of the

are each, independently of ne ancther,
hydrogen, a (CHi)N-N=N- group or an -0S0.Y
group, R°, R’ are each, independently of one

ancther, hydrogen, fluorine, chlorine,

hydroxyl, methyl, methoxy or an -0S0.Y group,

are each hydrogen and

Y is OH or NHj,

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

two  ~N=N-N(CH3). and ocne or two -0S0;Y groups are

cated on any ring carbons of aromatic rings,

and also thelir salts, free acids, solvates and the
solvates of these salits and the scivates of these free

Do

A LGS .

Farticular preference 15 glven to compounds of the

formuia (5) in which

R is hydrogen, hydroxy or an —0S0:Y group in the 4
position,

R’ is an -050:Y group in the 2 position,

R is a (CH4):N-N=N- group in the 4’ position,

RY is hydrogen or methyl in the 27 position,

are each hydrogen and

<l

is OH or NH.,
with the proviso that, per total molecule (3}, one or

TwWo = Na=EN=-N{CHS

and one or two -—0S0;Y groups  ar

O

located on any ring carbons of aromatic rings,
and also their salts, free acids, solvates and the

solvates of these szalts and the solvates of these free

preferred stilbenes {53 for he

invention, mention may be made of the

WIing Compoutl 1ds:

{2+ 4-(3,3~dimethyltriazenyl~

sulfamoyloxvystilbene
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NaO, so—/ _;_/'CH N/ﬁ: }Nrwzcm

MOS0 NH,

PCT/DE2012/000258

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

sodiosul foonystilbene

=N
rgg,-// A CH»CH< NEN-N(CH, ),
OS0,H

(& and E) 4-{dimethvitriazenyl-1)-Z2-methyl-4' -hydroxy-

2 —sodiosulfooxystilbene

ot

/’— """" Y /"::m
w}-‘ ) -CH=CH{ /—me N(CH,),
SO Na
3,3 ~[di-(3,3-dimethyltriazenyl-1)1-4,4" -
(discdicsulfooxy)

-1l,2-diethylstilbene

N=N-N(CHy),

Kal,50 /—ﬁ - W\MGSG e

(CH ) N-=

and also their salts, free acids, solvates and the
solvates of these salts and the solvates of these f{ree
acids,

The compounds (5} can be prepared in a manner analogous
to the compounds (1) from the aromatic amines

7 ;\
5,
% = s, By
\\‘\ 4 ST’ ‘.::Fi’i 'ff/ 26}
L , et
! R 1
R "
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R, R" are each, independantly of one another,

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

C“C“alk\/l“S“, C—Cwalkyi—SO—, C—C.-alkyleO/“,

5
2,
=
®
=
0]
o
kg
=
n
e
]
)
Inss
=
o8
s
?_.
<
=
[
oy
2
i
O
[
T
o
7
[

an -050;Y group,
R*, R” are each, independently of one another, an -NH;

group or an -050;Y group,

o
eyl

is hydrogen, methyl, ethyl or a pnvhyl racdica

which 1s subs

ituted by the radicals

is bound directly to the R'-be
R" is hydrogen, ethyl, CN, NO°,

Cl, Br, 1) or CH:CH-0H,

i

, R are each, independently of orie another,
hydrogen, hydroxvl, Cy%ﬁmalkyl, C.-Cy-alkoxy,
where atkyl 1s pre ably methyl or ethyl,
halogen (¥, Cl1, Br, 1), nitrec, cvanc, an -NH;
group or an -050;¥Y group,

oy is OH or N{R'), and

~ e P N A,
R is hydrogen, methyl or ethvyi,

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

two ~NHE; groups and one or two -0350:Y groups are located

o any ring carpbons of aromatic rings.

S5
)

ot
vy
(]

dimethylamine are used

T
=
i

course of the reaction can Dbe represented by

30 reaction scheme
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/ CB0.K

2) K,COJHN(CH,), {7y

f
l

NNN&H@

The 3,3 —diamino-4,4’ ~dipotassiocsulfooxy~1,2-diethyl-
stilbene shown in  tThe reaction scheme (7 can  be
10  prepared from the xnown 3,3 -dinitriodiethylzstilkestrol
{

subsequent sulfation and reduction to the diamine.

[
.J»J

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

The aromatic amines (&) I:)e prepared in a mannsar

known per se from the correspoending

nitrosul fooxyvaromatics or nitrosulfamoyloxyaromatics

[~
[

by, for example, catalytic reduction by means of
hydrogen over palladium/carbon  in  ethanol or over
platinum oxide in methanol (Chem. Berichte. 72, 839,
[ (1939)]1) or using Raney Nickel in THF (Chem. Berichte.

81, 1905 (1558)}.

3

3]
—

The synthefic methods mentioned here c¢an also  be
utilized for synthesizing the aromatic amines used in

sections 2-4,

Examples o©f the conversion of aromatic amines into

dlazonium salts and coupling of these with

"(/

dialkylamines to form (3,3~dia¢kyltriazenyl—l)—arylﬁ

are comprehensibly described in DE LT 93 115 AT,
30 DE 21 47 781 Al, GB 1 371 969 and WO 2004/106358.
30 The preﬁaration of the new starting materials having

amoyloxy groups can be carried out by

reaction of fthe corresponding aromatic phenols with
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alkali metal Dbisulifate {Na, ¥) as described in

wP 0 722 455 AL/US 5,703,261, optionally alternatively
with chlorosulfonic acid/pyridine as described in
Wo 02/13471% Rl or with sulfamovl chlorides in
dimethylacetamide as described in WO 2008/003378 and

1
UsS 2003/0225051, page 44.
The syntheses mentioned here can also be used in the
reactlions according to sections 2-4 in the conversion
of phenolic hydroxyl groups into the starting materials
or o en products according to the invention having

sulfooxy or sulfamovloxy groups.

£

The synthesis of the compounds according  to  the
ey vy e 8 ey Yo, o 3T gy e o + ¥ o b o "~ g g oy - )
invention can be illustrated by the reaction schemes B

N2,5,0,/0MF
of o

CISO, Hipyrdine

:
s
{
!
;
e
:
¥
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\"_”/ CHO CISO,Hipyndine or Na,S,0,/DMF
E CISO,NH JCH CON(CH,},
OH
S
‘02”"“@ CH,PCHg), 1 C1 7
-
NaCC,H,
HOC H, 050,Y
Yozs@@mcﬁ_ \/ A\ 0, c&:r@—wa’:ﬁz
A
E form PO, /H Jethanol £+ 7 form )
or or Ra-NIfH/THF
Pd/Clethanol
Qo
Y0,8 CH=C}
E form 059" £+ zfom

1} NaNO,/HC! | 2) HN{CH,},/Na,CO,

voz CH= C@N N-N{CH,},

Et:}rm
N\ CH=l / \ “Nzﬁ*N{CHE}Q
\ / —
0S0,Y
E+ Z form
2. Triphenylethylene derivatives of the formula (10)
5
When, in feormula (1),
10 X is ~CR'=CR*~ and R’ is a phenyl radical which is

substituted by R7, R and is bound directly to
the R'-bearing carbon atom, these compounds have

the formula
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(103

where
R, R" are each, ndependentliy of one another,
hydrogen, hydroxyl, C,-Ci-alkyl, CiwC;malkoxy,

il
Cg“{:;;"“a}_ky}."'g”“, Ci-Cy=al "‘/1“ = C-Cy- ;{yl -4
where alkyl is preferably methyl or ethyl,
halogen (F, Cl, Br, I3, nitro, Cyano  or

an -05C:Y group,

Q

R4, R are each, independently f one another,
an -N=N-N(R). group or an —0S5C:Y group,

r® is hydregen, ethyl, CN, NO;, -CH;-CH,-halogen
(¢, Cl, Br, I} or CH:CHOH,

¥, R are each, independentliy of one another,
hydroegen, Thydroxyl, . -Cy-alkyl, C-Cy-alkoxy,
where alkyl 1s preferably methyl or ethyl,
halogeﬂ F, Cl, Br, I}, nitrc, cvano, an -N=N-
N{R ) agroup or an ~030:Y group,

is OH or N(R'):,

oo

i

83

hydrogen, methyl or ethyl and

is methyl or ethyl,
with the proviso that, per total molecule
two ~N=N-N(R“}), groups and one or two -050,Y

located on any ring carbons of arcmatic rings,

and alsoc their salts, free acids, solvates and the

sclvates of these salts and the selvates of these free

acids.

Preference is given to compounds of the formula (10) in

which

R” is hydrogen, hydroxy, methoxy, an -~080.Y group,
Yo = 3 . d ~ 1 Y e ¥ SIIOY e Ly 74 Ty py B
halogen (F, L, Br, 1), CHC or CH:0F in the 3 or

4 position,
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hydrogen or an -N=N-N{(CH:), groupr in the 3

position,

is hvydrogen or an —-N=N-N(CH:); group 1in the 3

R is hydrogen, hydreoxy, methoxy or an -0S0;Y group
in the 3’ or 4 position,

is hydrogen, ethyl, CH;CH: halogen (F, Cl) or
CH,CH-0OH,

are sach, independently of one another,

hydroxy, methoxy or an -0S0;Y group in the 377
or 47 position and

Y is OH or NH.,

with the proviso that, per total molecule (10), one or
two MN:N—N{Rﬁ; groups and one or two -080:;Y groups are
located on any ring carbons of arcmatic rings,

ancd also their salts, free acids, sclvates and the
solvates of these =salts and the solvates of these free

acilds.

e
=

articula preference 13 given Lo compounds of the

oy

formala 12 in which
Rr7 is hydrogen, hydroxy, methcoxy or an -08C:;Y group

in the 4 position,

R’ is hydrogen or an -N=N-N(CH:},; group in the 3
position,

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

jeel
).._.—
5]
e
e
{,
[
©
Vel
®
-
5
I<:
o8
1
0
e
e

methoxy or an -GS0;Y group

AL

R is hydrogen or ethyl,
e

ach, independently of one another hydroxy,
methoxy or an -0350;Y group in the 3’7 or 4"/
cosition and

Y 18 OH or NH:,

with the prowviso that, per tota {

Two ~N=N-N(CH:}:; groups and one or two —-CS50:Y groups are

located on any ring carbons of aromatic rings,
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and also their salts, free acids, solvates and solvates

of these salts and the solvates of these free acids.

As particularly preferred t:

(10}, mention may be made of

L, 1=l bis=-3,4"" - (disodil
’ L

osulfooxyphenyl)] -2-ethyl-2-
-phenyl] ethene

10 {3, 3~dimethyltriazeno-1)

1-(4-hydroxyphenyl)-1-{4"7 ~ (sodicsulfocxyphenyl) -

x\)

ethyl-2-[ 4 - {3, 3-dimethyltriazenyl

('

-1} -phenyll ethene

GSG,ONa

A

k\/}f \:;\v,w N-N{CH.),

. 1
Q/\V/; CaHg

-1 3-{3,3~dimethyltraizenyl~1l)-4-methoxyphenyl] -1-{4"" -
sodicsulfcoxyphenyl) ~Z2~ethyl~Z~ (4" ~hvdroxyphenyl)ethene

CEC,OH
,-’/{::}\
ie
g R OH
: i b |
e

(CH L N-N=N— 57 7
el xx a ]
cHO S Gk

1, -[ bis-4-{(sodiosul fooxyphenyl)] -Z~ethy
dimethyltriazenyl-1)-phenyl] ethene
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The

wnere

compounds (10} can Dbe prepared in a manner

analogous to the compounds (1) from the corresponding
amines
G,
/fﬁgﬁ
" &
1, : R
G%ﬁ%ﬂ ! /
T
%K | b &Y
i ¢ i
a | i g
i ) E
ﬁﬂ i 4
‘R
are each, independently of one another,
hydrogen, hydroxyl, C.-Csi-alkyl, C,-Ci-alkoxy,

]
2y

U
-
s

s
o

Ci-Ci—alkyl-S-, C-Cy-alkyl-80-, C,-Us~alkyl-80,~
where alkyl 1is preferably methyl or ethyl,

halogen {(r, Cl, Br, Iy, nitro, cyano or

are each, independently of one another, an -NH;

halogen (F,
)y or CH:CH.,0H,

r
are each, independently of one another,
hydrogen,  Thydroxyl, C;-Cy-alkyl, C,-Cs,~alkoxy,
where alkyl 1is preferably methyl or ethyl,
halogen (¢, CL, Br, Ij, nitro, cyano, an

group or an -0350;Y group,
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Y is OH or N(RY, and

R’ is hydreogen, methyl or ethyl,

with the proviso that, per total molecule {(11), one or

twoe ~NH; groups and one or two —-080:Y groups are located

on any ring carbons of arcmatic rings.
If, for example, i-(d4-aminophenvl)-1-(4"" -sodic~

sulfooxyphenyl) -2-ethyl-Z-phenylethens, sodium nitrite

and dimethylamine are used as starting materials, the

15

5 curse of fthe reaction can be represented by the
fol ¢OWlI’“O reacttion scheme
0SO,Na ?\33 JNa
. T
{\ NaNQ /HC g/
O - x’ 174
) HN(CH,},/Na,CO, f \w te
T o ,
«f’" CoHg (CH,3LN-N=N \”) Cl 5
NHZ 3L
™

0 Here, & diazonium salt 1is prepared in the first =step

i
and can be reacted immediately with dimethylamine in a

second step to form 1-

L
i
L)
o
1
+
o
<2
]
T
=
O
|

henyl)-i-{4"’ ~scdicsulfcoxyphenyl)-2-ethyl-2-

pﬁeﬁjlotheﬁe

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

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

The triphenylethylene derivatives of the formula (10}
O

can be prepared by the rocute shown in the reacti

&
0
0
)
9]
=
6]

13). Here, the synthesis proceeds according to
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on

reaction of this with alkali metal bisulfate or
sulfamoyl chloride. Instead of alkall metal bisulfate
in DMEF, it is aiso possible to use chlorcsulfonic acid

in pyridine.

HBr '
( cm(%@ )ZCH~OHL(CH3@ ), CHBr
\ P(Ph),
4

— O,N-PR-CHO .
N\ ¢ -
(CH:}} C:CH@-NOQ P €CM3 ’ \ )2 CH-P(Ph), Br
‘ 2 Witlig reaction o
! A
Ra-NyH NNH, l {13

pyridine (HCH / \\ _
{ o - NH e _ Czc H
cH@{ :? 1, cw—{ >’ 2 (HQ—Q ) ),
) e -
{ YSGZ} CZC@NzN-N(CH3)Z 4 HCUNaNO,
2 :

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

Na,S,0,{DMF

/ \\ - o y Y
{HO—Q}ZC c@w N-N(CH,),

CISO,NH/CH,CON(CH,),

10 When, in formula (1),
X is a divalent ~C{0)-C*=CH-O0- radical which
together with the two adjacent carbon atoms of
the ring a o¢n which it is Jlocated forms a

+

pyranone ring, where the ring b is located on
29 the C* atom of this radical, formula (1)

becomes the formula
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X
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(14}

whers
5 R, R® are each, independently of one another,
hydrogen, hydroxyl, C,-Ci;~alkyl, C;-Ci-alkoxy,
C;“C.;—alkyl-8~, C;;"“C.»g_"&.‘l.:Kyl”SO", C;g“:/;"alkyl"go;?—,
O where alkyl 1is preferably methyl or ethyl,
halogen (F, Cl, Br, I}, nitro, CY AN or
an =-050:Y group
rR*, R° are each, independently o©f one another,
an wNZN*N(REL;group or an —-050:Y group,
Y is OH or N(RY).,
R is hydrogen, methyl or ethyl and
R? is methyl or ethyl,
with the proviso that, per total mcolecule {14}, one or
two —N=N-N(R") . groups and one or twoe -050.Y groups are
iocated on any ring carbons of aromatic rings,

0 and alsc their salts, free acids, solvates and the
solvates of these salts and the solvates of these free
acids.

Preference 1is given to compounds of the formuia (14 in
which

5] Rﬁ, R° are each, independentliy of one another,

nydroxy, methoxy cr an -030:Y group,
RY, R’ are each, independently of one another,
hydrogen, hydroxy, methoxy or an -N=N-N{CH;):
30 group and

Y is OH or NE:,
with the provisc that, per total molecule {(14), one or

{
two ~N=N-N(CH:}; groups and one or JY groups are

a . . - . .
) and also their salts, free acids, olvates and the
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Particular preference 1is gilven tc compounds of the

formula (14) in which

R is hydroxy, methoxy or an -030:Y group in the 5
or 7 position,
R is hydregen or an -N=N-N{CHs); group in the 6

>osition,

R” is hydroxy, methoxy or an -030,Y group in the 4’

R” is an ~N=N-N(CH:}, group in the 2 or ¥

position and

Y is OH or NH;,
with the proviso that, per total molecule (14}, one or

two ~N=N-N(CH:}: groups and one or two -0850;Y groups are

located on any ring carbons of aromatic rings,

and also their saltrs, free acids, gsolvates and the
solvates of these salts and the solvatez of these free
aclds.

As particularly preferred isoflavones (14), mention may

be made of the following compounds:
I-hyaroxy-3-[ 3" = (3, 3-dimethyitriazenyl-1)-4" -
sodiosulfooxy] isoflavone

N=N-N(CH, ),

] /-;rﬂsa;éa
V—u.«muml’f

6-(3,3-dimethyltriazenyli-1})~-T-methoxy-3- (4’ -

sodiosulfooxy)isocflavone

-.

{CH,) N-NaN— ey \—!L/—osc Na
CH O“‘t\/J\O

T-methoxy-3" -{(3, 3~-dimethyltriazenyl-1)-4" -

avone
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MMN»%{CH:!}‘&

-\

-sodiosulfooxy-2' ~ (3, 3-dimethyliriazenyl-1}-4

sulfamovylioxyisoflavone

(O

N=N- M{CHB}?

f \/]\r‘\x b OSO,NH,
\ﬁf

e

NaG. 8

and also their salts, free acids, solvaites and the

Yot
)

solvates of these salts and the solvates 0f these free

acids.

The isoflavones (3) according Lo the invention can be
prepared 1n a manner analogous to the compounds (1)

15 from the corresponding aromatic amines

3 o
R, 5 ! ey bey
8 X\“‘%/’} \3-{2 570 (15

15
where
R?, Rr" are @ach, independently of one another,
hydrogen, hydroxyl, C;-Csi-alkyl, C,-Ci~alkoxry,
Cy=Cy~alkyl-5-, C-Ciy~alkyl-50-, C:-Ci~alkyl-S0;-
or

preferabhly methyl ethyl,

Br, Iy, nitre, cyanc  or

rR*, R” are each, independently of one another, an -NH;
25 group or an —-080,Y group,

OH or N(Rf');:z and

]
[OF
<
7

/

<
WL
O
[

ol
i8]
g
jo 8
a1
Q
O
0]
o)
=2
’)
,_y.
L
P

or ethyl,

<<

with the proviso that, per total molecule (1
30 two ~NH; groups and one or two —-030,Y groups are locate

>n any ring carbons of aromatic rings.

LA,
[
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if, for example, 6-amine~7, 4" ~dipota 53103u¢f00xy~
iseoflavone, sodium nitrifte and dimethylamine

&
as starting materials, the course of the reaction can

{

1}KNO /M, 5{3‘{ 2} K, CO/HN(CH, ),
¥
O

—%
(CH NN "Nji/ﬂ w/i T{%\—GS@ K
KOSC,0—~ /;i\ -

(18}

+

. 33 o e 4 ol
nere, @ CiIaZonium Sa it

is prepared in the firat step
and reacts Iimmediately with dimethylamine in a second
step o form the 7,4 ~dipotassiosulfocoxy-6~ {3, 3~
dimethyltriazenyl-l)~iscoflavone according to the

invention.

The previously unknown arcmatic amines (15} can be

prepared from the corresponding nitrosulfooxyaromatics

or nitrosulfamoyloxyarcmatics by methods known to any
person skilled 1n the art, e.g. by catalytic reduction

by means ocf hydreogen over palladium/carbon in ethanol

[ 0] The nitroisoflavones of the type used as starti

5

d
material in the reaction scheme (17) below are known
and can be prepared by known methods (Z. Kristallogr.

NCS 222, 293-294 (2007)).

The preparaticn of the new starting materials having
sulfooxy or sulfamoyloxy groups can he carried out by
reaction of the corresponding aromatic phenols with

alkaline metal

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

ion steps are
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R’ i a
-i—i‘ 50,015

R
CISO,NH, E Na,S.0, /

e | OMF / PAICIC,H,OH
CH,CON(TH,), : :

oA

3& E L. vso C}M\?“\ o)

Y ——/ B 4
i E " R
¥s0, \)gm ~ NG,

1y NatG el

2)Na,COMHNCH,), (17}

B -

\%,

N=N-N{CH,},

4. Diphenvl derivatives of the formula (18) which are

either unbridged or Dbridged by atoms or diatomic

=

hecording to the inventiocon, formula (1) can also be in
10 the form of the formula

/”;% (18}

R*, R are each, independently of one  anot

hydrogen, hydroxyl, C.-Cy~alkyl, C;~-C,-alkoxy,
20 C,-Cs—alilkyl-5-, C,-Ci~alky~350~, Ci-Cy~alkyl-S0;-

where alkyl 1is preferably methyl or sthyl,

halogen {F, Cl, Br, 1y, nitro, cyano or
an -08C.Y group,

R, R' are each, independently of  one another,
an «NwN-N(Rﬂz group or an —080:Y group,

v is OH or N(RY).,
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R” is hydrogen, methyl or ethyl and
Re is methyl or ethyil,
with the proviso that, per total molecule (18), one or

two ~N=N-N(R%). groups and cone or two -~080;Y groups are

bk

ated on any ring carbons of arcmatic rings,

Loc
nd also their salts, free acids, solvates and the

Q1

"
©

vates of these galts ang the solvates of these free

[+
@]
.
(3.
48}

Preference is given to compounds of the formula (18) in
which
X is CHY, CC, 80 or 50,

are each, independently of one another,

F

5

~
e

nydrogen, hydroxy, methyl, athyl, methoxy,

fal il

CH:5-, CH:30-, CH:30,~, haliogen (¥, ClL, Br, 1,
nitro, cyvanc or the -080,Y group,

e

R*, R~ are e

Al

ch, independently ol on
an -N=N-N{CH:j}: group or an -050,Y¥ group and

Y is OH or NH»,

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

two -N=N-N(CH:); groups and one or two ~080:Y groups are
located on any ring carbons of aromatic rings,
and also their salts, free acids, sclvates and the

solvates of these salts and the golvates of these free

[

o]

Particular pxeference ig given to compounds of the
i oW },A L

formula (18)
CH;, CO, 50 or 50,

X i

Ut

ey

R, are each, independently of one ancthe

hydreogen, hydroxy, methyl, uorine, chiorin@,

bromine or an ~0350:Y group,

w
o

hydrogen,

R

1s a (CH»)N-N=N group and

<

is OH or NH,

with the prov!

that, per total molecule {18}, one or
two ”N:N‘N(CHﬁg groups and one or two ~0230:Y groups are

iocated on any ring carbons of aromatic rings,
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el
i

and also their salts, free acids, sclvates and the

1

solvates of these =salts and the solvates of these free

acids.

Very particular preference is given to compounds of the

X is CH;, CO, SC or SO0s,

R is hydroxy, methyl, chlorine or bromine in the

ey

I
\fq
1
-
D

5

the ~0S0Y group in the 2, 3

1s a (CH:)N-N=N group in the 4’

fod
~
H

A
Al

is hydrogen, methyl, flucrine,

bremine in the 27, ¥ or 5% position
Y is OH or NH:,
with the proviso that, per total molecule (18), one or
two —N=N-N(CH:}, groups and cne or two -080,Y groups are

located on any ring carbons of aromatic rings,

acids, solvates and  the

solvates of these salts and the solvates of theze free

The most preferre diphenyl derivatives bridged by

A

X Q
or triatomic groups
) N

;5 include the feollowing

i

COMmPounds:

£~ (3, 3~dimethyltriazenyl-1)-4" ~hydroxy-2' -sodio-

sulfooxybenzophenone

o—(jﬁi Qj—\:i\ N=N-N{CH,}
O O NENNCHY,
/N

&soNa

4-(3,3-dimethyliriazenyi~1)-4

' ~hydroxy-3 —-scdio-

[t

»
&




[
t

WO 2012/122865 - 3
-(3,3-dimethyltriazenyl-1}-3 -hydroxy-4' -sodio-
sulfooxybenzophenone
Na0S0,0, ,fmcoﬁ S N=NNICH,),
Z).._..r’ ity
4-(3,3-dimethyltriazenyl-1)~4’ ~sodiosulfooxy-3" —gulfa-

moyloxybenzophenone

NaOS0,0%, - ,f cof—m\wm =NN(CH,},

'\}SC}?NH?

10 4-(3,3-dimethyltriazenyl-1)-4' ~sodicsulfooxy-

diphenylmethane

,:_—x l::;'.:..‘\"‘;‘

ICH:‘} [ NMN"\{\,&\ /;" “CH \.\ /ﬁ}“@&C}?C}Na
Z-chloro~4-(3,3~-dimethylitriazenyl-1)-4" -sodiosulio~
oxy{diphenyl sulfone)

o
-------- ..i I,
{ orfy  H-0SC,0N

CH 3 MR S0 08 &

{ /?” . ?/ E

15
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and alsc thelr salts, free acids, solvates and the

soivates of tfthese salts and the seolwvates of these fre

29 acids.
20 Particular preference is given fo
4-{3,3~dimethyltriazenyl-1)-4" -sodiosulfooxy~

benzophenone

= :
N«-I\éﬂiN'wé =0 ?*‘“‘“‘ 93@3'\13
:Z‘_,_,/} W /r

n

The starting materials for the synthesis of the

compounds (18) are known and can be prepared by the
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i

processes described in GB 1 3271 969 and utilized for

the synthesis of the compounds (18) by converting the
hydroxytriazene derivatives of the type {19} described

3

nd products, e.g. (20}, a

rt
s
m
H
m
[
2
O,
®

n

ig shown by way

3 -

he reaction scheme {(Z21V.

ot
o
-

of example

Na,S,0,/DMF 21
ot CISONH/CH,CON(CH

ar

3}2

eriéine}CiSOﬁ

o {20)

(CH,J,N-N= CO— N\ _/«030;(

where Y has the meaning indicated in the legends for

formula (18).

The present invention further provides diphenyl
derivatives containing (i) at least OrIe

azenyl group and {(1i) at least one sulfooxy
group and/or at  least one sulfomoyicoxy group per
molecule and thelr salts, solwvates and solvabes of

these salts for use as medicaments and also the use of

s
-y
]
€3]
o]
@]
O
=
0
8]
O
-
(L
m
Fty
O
[t
0
=
o]
2.
]
’,..J -
-5
=
0]
O
H
@]
)
=
©
i
ol
Ut
e}
)
wn
fanal
n
=y
G
o
s
MG

for the treatment of cancers of the tissues dependent
on  estrogens, in particular of estrogen receptor-

negative and estrogen receptor-positive tumors of the

%3]
D}
™
C
'“\
QO
3]
"y
(9}
8]
.
(9]
Hh
o8]
)
b
=
9
=3
N

N

In a preferred embodiment o0f the present invention, the

bl et oy 3 e 1 YR S £ ey 5 g v e ..
substituted dipnenyl derivatives of LThe 1nvention can

PR 3 - T~ = 4 ¥ g o -3 N T N I
2 USed I COmbDination wWiithh moncclicnal anivuibodies.,
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(a2
[
|

EAccording to the present invention, preference is given
fo using monoclional antibodies which have & high
selectivity in the tumcr cell (Discovery Medicine,
Alain Beck, "“The next generation of

Conjugates Comes of Age’”, Octobesr 16, 2010}).

The substituted diphenyl derivatives of the Iinvention

are bound to the monoclonal antibody and introduced
int

In general, the diphenyl derivatives of the invention
and the monoclonal antibodies are used in a ratio of

rom GC.3 @ 1 (diphenyl derivative fo antibody) to

Monccleonal antibodies are Xnown per se. Monoclonal
antibodies are Immunologlcally active proteins which
are produced from a cell line going back to a single B-
lymphocyte and are directed against a sing

{e.qg. a tumcr cell).

The compounds o©of the invention can, for example, hbe
used for the treatment of the fellowing types of tumor:
breast cancer (mammna carcincoma, cancer of the uterus

(endometrium carcinoma, Ccorpus carcinomal, cervical

cancer, ovarian cancer (ovarian carcinoma), vagina
cancer, prostate cancer, skin cancer, melanoma (maligna

melanomal .

The invention ides for the use of the

)
o}
e
1ol

compounds of the invention in combinati with at least
one further chemotherapeutic agent for the treatment of
cancer. The ceompounds cof the invention can accordingly
also he used in combination with further
chemotherapeutic agents known in  the treatment of
cancer or tumors and/or with medicaments which are
administered together with the chemotherapeutic agents

during chemcotherap:
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(1

Examples o©f such chemotherapeutic agents which can be

nsed in compination with other medicaments used in

chemotherapy are described, for example, in
Wo/2007/061978 under  the key  words “Combination

Therapy” (page 23, line 1 to page 30, line 18) or in
Us 2007/135424 A1l (paragraphs 153 to 171).

For these methods of administration, the active
compound can be administered in suiltable administration
forms. For oral administration, known administration

forms which re

i

_ease the active compound aquickly and/or
in medified form, e.g. tablets (unccated and coated
tablets, e.g. tablets provided with coatings resistant
to stomach juices or film tablets), capsules, dragees,

granules, pellets, powders, emulsions, suspensiaons,

solutions and aercoscls are suitable.

Farenteral administration can oQour with cilroumvention
of  a r@sorption step {(intravenous, intraarterial,
intracardial, intraspinal or intralumbal) oy  with

involvement of resorption (intramuscular, subcutanecus,

intracutaneous, percutanecns or intraperitoneal) .
Administration forms suitable for parenteral

£

sdministration are, inter allia, injecition and infusion

preparations 1in the form of solutions, suspensions,

emulsions, lycophilizates and sterile powders.
For the other administration metheds, suitable forms
are, for example, inhalation medicaments (including

T
powdeyr inhalers, nebulizers), nose drops/solutions,
pPravs; tablets or tapsules To be administered
lingually, sublingually or buccally, suppositories, ear
and eye preparations, pessaries, aguecus susSpensions
(lotions, mixtures TO be shaken), Lipophilic
suspensions, olntments, creams, milk, pastes, powder To

pe sprinkled or implants.
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The active compounds can be converted in a manner known

per se into the administration forms described.

can be effected using inert, nontoxic, pharmaceutically
suitaple auxiliaries. These include, inter alia,
upport (e.g. microcrystalline cellulose), solvents
(e.g. ligquid polyethylene glycols), emulsifiers (e.qg.
sodium dodecyl sulfate), dispersants (e.qg.
polyvinylpyrrolidone), synthetic and natural
tlopolym@r¢ (e.qg. albuminy, stabilizers (e.q
ntioxidants such as ascorbic acid), c¢olorants (e.g.
incrganic pigments such as iron oxides) or flavors

and/or fragrances.

In general, 1t 1is advisable in the case cof parenteral

administration, to administer amounts of from abo
to 40 mg/kg, preferably from about 2.5 to 15 myg/kg, of
body weight in order to achieve effective results. In
rhe case o¢f oral administration, the amocunt is from

about 1 to 70 mg/ka, referabl from about 1 Lo
= v N

It may nevertheless be neceszssary Lo deviate from the
abovementioned amounts depending on body weight, method
of administration, individual response to the active
compound, type of preparation and point in fime or
interval at which administration occcurs. Thus, it can
in some cases be sufficient to employ less than the

the

:%
fu
=
]
i
- 5
=
o
ot
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O
rt
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0
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M
n

abovementicned minimun

-

abovementicned upper limit has to be exceeded. In the
case of administration o

ol P 3 e . o — . - $an
f relatively large amounts, 1t

Mh

can be advisable to distribute these as a plurality of

individual doses cver the day.

The present inventicn further provides pharmaceutical

compositions containing at least one of the compounds
according toe the invention together with at least one
pharmacclogically acceptable carrier, auxiliary O

O
"
¢
|,4.
3
L

solvent. These are conventional pharmace
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carriers, auxiliaries or solvents. The pharmaceutical
ccmpositions of  the invention are, for example
suitable for inhalation or intravenous,
intraperitoneal, intramuscular, intravaginal,
intrabuccal, percutanecus, subcutaneous, mucocutanecus,
oral, rectal, transdermal, topical, intradermal,
intragastral or intracutaneous administration and are,

for example, present in the form of pills, tablets,
tablets which are resistant to stomach Juices, film
tablets, coated tablets, retard formulations for oral,
subcutaneous or cutaneous admini

as adhesive plastersy, depot

plugs, gels, olntments, syrup, inhalation powders,

granules, supposlitories, emulsionsg, dispersions,
microcapsules, microformulations, nanoformualatlions,
Linosoma fermulations, capsules, capsules resistant o
stomach Jjuices, powders, inhalation powders,
microcrystalline formulations, inhalation Spravs,

dusts, drops, nose drops, nose sprays, acrosols,
mpoules,  solutions, Sulces, suspensions, emulsions,
n

fusion soiutions or injection solutions, etc.
Examples:

Ihe percentages in the following examples are, unless

ndicated otherwise, percentages by weight; parts are

3

[

parts by weight. Solvent vratios, dilution ratiocs and
d

concentrations of liguid/liguil solutlions are in each

case by volume.

—h
t
D
[sta!
O
4
=3
j
ot
@
(O3

bene derivatives o

pet

. Sti
g g 3 e N =X

Starting materials
E:

1 1: 2-sodiocsul fooxybenzaldehyde

el
[

o

alft

ko)

e

The following method can serve as pattern for sulfation

by means of alkali metal bisulfates
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L)
Oy
b

SS—CHO
050 Na

2.2 g (0.1 mol) of 2-hydroxybenzaldehyde and 33.3 g
(0.15 mol) of sodium disulfate are admixed with 100 ml
of dimethylformamide and 130 ml of tetrahydrofuran and
stirred at room temperature for 30 hours. 200 ml of a
1 N agueous scdium carbonate sclution is then added to
the reaction mixture, the mixture 1s stirred, filtered
and the filtrate 1is evaporated under reduced pressure.
The residue is dissolved in the minimum amount of water
rieeded, filtered through activated carbon and the

filtrate is evaporated on a rotary evaporator.

The title substance can be processed

product .

Example 1.2: 4-sodio

U}

ulfocxybenzaldehvyde

The compound is prepared 1in a manner analogous o

= 4o

example 1.1 and the crude product 1s processed further.

chitained in AT

-3ediosulfooxybenzalidehyvde can ke

analogous way

4

b
ty

Example 1.3: Z-sulfamoyloxybenzaldehyde

The method below serves as pattern for sulfamylation
o]

using sulfamoyl chiori

SecHo
A0S0,

f..;::\

. .
12.46 g

g (0.11 moly of sulfamoyl chloride arese added
dropwise to & scluticon of 12.2 g (0.1

hydroxybenzaldehyde in 200 ml of anhydrous
dimethylacetamide at from 0 ¢ 5°C. The reaction
mixture 1s stirred at room temperature for 3 hours and

then extracted with 1000 ml of ethvyl acetate, the
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organic phase is washed with a saturated agueous sodium
hydrogencarbonate solution, dried over sodium sulfate
and the solvent is taken off on a rotary evaporator.
The residue 1is triturated with a mixture of ethyl
acetate/petroleum ether, crystallized and filtered off

with suction.
Example 1.4: 4-sulfamoyloxybenzaldehyde
Synthesis analogous to example 1.3

The 3-sulfamoyloxy derivatives of 3-hydroxybenzaldehvyde

can be obtained in an analogous way.
Example 1.5: (4-nitrobenzyl)triphenylphosphenium
[ON-CaHe-CH-P PR CF

A solution of 263 g (I mel) of triphenylphosphine and

172 g (1 mol) of 4-nitrobenzyi chiloride in 2 1  of

toluene is stirred at the boiling point for 15 hours.

The reaction mixture 1is cooled, the crystals are
o]

f with suction and washed with tolusne.

Example 1.6: (Z~ and Ey-Z2-scdiosulfooxy~4" —nitro-

R =
N cu=cH o
N N /N

$O,Na

stilbene.

0.04 mol of s=sodium methoxide (in methanclic sclution)
and a solution of 17.3 g of phospheonium salt (from
example 1.2) in 40 ml of methancl are simultanecusly
added dropwise in small portions to a sclution of 8.9 g
(0.04 mol) of sodium benzaldehyde~Z-sulfate in 50 ml of
methanol at 0°C while stirring. of
the reaction solution, the solvent is distilled off on

& rotary evaporator. The solid product is extracted
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(a2

o

with 100 mi of ethyl acetate while stirring in crder to
remove the triphenylphosphine oxide, filtered off with
suction, dried in air, then holled with nitromethane
and separate from the inscluble residue (trans
compound) by filtration with suction. On cooling, the
cis compound crystallizes out from the filtrate and is

optionally recrystallized once more.

Example 1.7: ({(Z- and E)-4-methoxy-2-sodiosulfooxy-4’ -

nitrostilbens
4‘;””*:‘ /t‘:::‘.kk
CHO—{  -CH=CH{ - NO,
— WA

Syntheslis analogous to example 1.5

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

7 Youmcud o,
w7

‘()S-ngé?-‘.z

At 0 to 5°C, 13.1% g (0.05 mol) of phosphconium salt

from example 1.5 and 0.05 mol of sodium methoxide
solution are simultaneously added a little at a time

{after decoloration 1in each case) te a solution
composed of 10.4 g {(0.05 mol} of aldehyde from sxample

.3 and 75 mi of ethancl. After decoloration of the

=

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

evaporator and the residue is stirred with 50 ml of

uene to remove th phenvliphosphine and filteresd
off with suction. The residue which remains is heated
with 75 ml of acetonitrile and filtered off with
suction while hot. The trans compound remains. The cis

compound crystallizes out from acetonitrile under
refrigeration and can optionally be recrystallized from

acetonitrile or isopropanol.

Example 1.9: (Z)-4-aminc-(Z-sodiosuliooxy)stilbene
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H,N

Y
‘r:’...._—‘«\i s ‘\
\CH = O \OS@EGNa

3.4 g (0.01 mol) of Z-nitrc compound from example 1.8
are hydrogenated in 300 ml of methanol or THF and 20 ml
of water using 4 g of Ra-Ni at room temperature and
2 atm. After the required amount of hydrogen has been
taken up, the catalyst is filtered off with suction and
the solvent i1s distilled off. The residue 1is reacte
further as crude product.

The following amino compounds are cbtained analogously:

Examrple 1.16: (E}=d-amino-2' -sodiosulfooxystilbene

{from example 1.6 E}

Example 1.11: (Z}-4-amino-2" -zulfamoyloxystilbene (from
example 1.8 7}

7 =

!:‘x_/'“ﬁ: H/_-\
T
S N
SO,NH,

Example 1.12: (E)-4-aminoc~2' -sulfamovloxystilbene (from

example 1.8 E)

k3

{/ «———‘?-C%/izaﬁ‘}\:‘i\_"_m,/;}—NH

SONH,
End products

-

Example 1.13: (Z)-4~-(3,3-dimethyltriazenyl-1}-2' -sodioc~

sulfooxystilhene
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' @HxCH{ W N-H(CH,),

G380 Na

A solution composed of 3.5 g of sodium nitrite and 5 ml
of water is added dropwise to a scolution composed of
15.6 g (0.05 mol) of cis-aminostilbene from example
1.9, 100 ml of water and 13 ml of conc. hydrechloric
acid at 0°C and the mixture is stirred for another
10 minutes. The resulting diazonium salt solution is
thern qguickly added dropwise to a solution composed of
30 g of scdium carbeonate, &0 ml of water and 7 g of 40%
strength agueocus dimethylanmine solution. The mixture is

stirred for ancther 40 minutes and the reaction

sclution is evaporated on a rotary evaporator. The

residue 1is dissclved in the imum amcunt of water
needed at 50°C and the title compound is precipitated
by means of  a saturated agueocus  sodium  chloride
solution, filltered off with suction and dried. The
product can be recrystallized from a sodium chloride

solution or from methanol/water.

The following compound is prepared in an analogous way:

Example 1.14: (E)-4-(3, 3~dimethyltriazenyl-1)-27 -

sodiosulicoxysitilbene

'segsasa

{(from example 1.10 in an analogous way to example 1.13)

Example 1.15: (Z2)~4-(3,3~dimethyltriazenyi-1) -2 -

s

1
ulfamoyloxystilbene

%,

VR /"s
¢ ] CHECHY - N=N-NCH,),
“osonH,

\
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A solution composed of 3.5 g of sodiuvm nitrite and 5 ml
cof water 1s added dropwise to a solution composed of
15.6 g {0.05 mol) of Z-aminostilbene from example 1.11,

cid at

o

100 ml of water and 10 ml of ceonc. hydrochloric

1

0°C and the mixture is stirred for another 10 minutes.

{
]

The resulting diazonium salt solution is then qui

L

~kly

(‘

added dropwise to a soluticn composed cof 30 g of sodium
carbonate, 60 mi of water and 7 ¢ of 40% sirength
agueous dimethylamine solution. The mixture is stirrved

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 aqueocus sodiuam hydrogencarbonate
solution, dried over sodium sulfate and evaporated. The

s &
Iir

ted by chromatography  and then

.
M

roduct is <
Y

158
optionally recrystallized from ethancl/cyclohexane.

(E)-4-(3, 3-dimethyltriazenyl-1)-2' —sulfamoyloxystilbene

(from example 1.12)

i

i/f -"n(:H =OH{, /}‘M_N N(CH,),

et N

OSO,NH,

2. Triphenvlethylene derivatives of the formula (12)
Starting materials

Example 2.1: [ bis{4-methoxyphenyl)] bromemethane
{CHRO-Cay-ly CH-Br

Hydrogen bromide is passed intc a suspension of 100 g

cf bis{4-methoxyphenyl)carbinol and 446 g of calcium

chloride in 2 1 of toluens Lo saturation. The

£
f

precipltated salt is filtered off with suction and the
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N
B
b

filtrate 1is evaporated. The eilow o©ily residue 1s

processed further in crude form.

Example 2.2 [ bis{4-methoxyphenyl)methyl] triphenyl-

phosphonium bromide

The title compound is prepared from the bromide of

example 2.1 in an analogous way to example 1.5.

|, 1-[ pis{4-methoxyphenyl)] -Z2-{4d-nitro-

]
e
QU
=
7y
—~
T
o
(a
[

4.5 g (0.1 mol) of  sodium  hydride (53%  strength
ersion in o¢il) are introduced under absclutely dry
ceonditicns into 50 ml of DMSO. The mixture is heated to
70-80°C  until evolution of hydrogen stops. While
=
L

cooling in ice, 57 g (0.1 mol) of the phosphonium salt

from example 2.2 dissclved in 150 ml of DMSO are added
dropwise and the mixture i1s stirred for another 1 hour.

5.1 g (6.1 mol) of 4-nitrobenzaldehyde dissolved in

[o

20 ml of DMS0O are subseguently added dropwise and the

Bty

mixture is stirred at room temperature for another
i5 hours. 600 ml of water are then added, the mixture

is extracted with 500 mi of ethyl acetate, the solvent
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fond
i

[

is remcved on a rotary evaporatcer and the product

separated cff from the triphenyiphosphine oxide via a

=
o

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~ bis(d-methoxyphenvl])] -2~ (d-amino-
f ¥ ¥

prhenyl)ethene

0.042 mol) of the nitro compound from

are heated to boilling in 500 ml of ethanol,

admixed with 66 g of an B0% hydrazine hydrate solution
(1.06 mol of N:H;) and rapidly cocled to 50°C and then

admixed while stirring with freshly prepared Raney
nickel suspended in a neutral ethanol medium until no
further evolution of gas is observed when more catalyst
is added. The mixture 1is subsequently heated under
refiux for another 1 hour and the heot reaction mixture

L

is filtered. After washing the esidue on the filter
2

with 250 ml of het ethanol, the combined filtrates are

evaporated to dryness under reduced pressure and the

residue is opticnally recrystallized from ethanol.

Example 2.5: 1, i~ bis{d-hydroxyphenyl}] -2~ {4-amino-
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84 g of conc. hydrochloric acid are added dropwise to a
mixture of 33 g (0.1 mol) of the compound of
example 2.4 and 66 ml of  pyridine. The reaction

=

solutlion 1s then heated at 150°C for 3 hours and

subseguently evaporates to dryness on a rotary
evaporator, taken up in 200 ml of water and

neutralized. The sclid reaction product is filtered off

it

h suction and dried. The crude product 1is reacted

N
e

)

further.

Example 2.6:

[N

1,1-{ bis(4-hydroxyphenyl)] -2~ 4- (3, 3~dimethyltriazenyl-

1) phenyl] ethene

13.55 g (0.05 mol) of 1,1- bis{4d-hydroxyphenyl}] -2~ (4~

amincphenyljethene from example 2.5 are dissolved 1in a

~

solution composed of 13 ml of concentrated hydrochloric
acid and 80 ml of water. A solution composed of 10 ml
of water and 3.5 g of scdium nitrite are slowly added
dropwise thereto at from 0 to 5°C while stirring. The
resulting diazonium salt solution is then quickly added
dropwise at from 0 to 5°C to & solution composed of
15 g of sodium carbonate, 60 ml of water and 7 g of 40%
strength agueous dimethylamine solution. The mixture 1s
subsequently stirred for another 30 minutes,
neutralized and the title substance is filtered off

FRa sy 4 P Ny S T . st m T T S e ed £ e g )
with suction as a solid, optionally recrystallized from

Q
Q.
&
'_.A-
i
a

nitropropane an The crude product 1s processed

further.
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End products
Example 2.7 1,1-{ bis-d~-(scdiosulfooxyphenyl)} -2~ 4-

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

P |
H §1 i
!
Na(,8 = H

3.60 g {(0.01 mol) of the compound from example 2.6 and

6.6 g (0.032 mol) of scodium pisulfate are admixed with

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

a 1 N agusous scdium carbonate solution is then added

+

to the reacticn mixture, the mixture 1s stirred, the
soild is filtered off with suction and the filtrate is
evaporated under reduced pressure. The reszsidue is
dissolved in the minimum amcunt of water needed,
filtered through activated carbon, the filtrate is

evaporated on a rotary evaporator and the residue is

Fxample 2.8:

1,1~ bis-4~(sulfamoylicxyphenyl)! -2-{ 4-(3, 3-

dimethyltriazenyl-1)-phenyl] ethene

DSONH,
f/li\‘";:
b N N,Nr»»%xé-i«i{é’.:iarg}f_,

i

2
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4 g {0,023 mol) of sulfam

¢ oyl chloride are added
f 3.60 g (0.01 moly of the

drepwise to a solution o

compound from example 2. in 20 ml  of anhvydrous

dimethylacetamide at from 0 to 5°C. The reaction
mi

mixture is stirred at room temperature for 3 hours. The

mixfure is then extracted with 100 ml of ethyl acetate,

the organic phase 1s washed with a saturated aqueous
scdium hyd ogencarbonate solution, ried over sodiw
sulfate and the sclvent 1is distilled off on a rotary
evaporator. The residu 1s triturated with an ethyl
acetate/petroleum ether mixture, induced to crystallize

cff with suction.

3. Flavonoid derivatives of the formula (14)

Starting materials

porde
[—)
e
<
O
]
o

Example 3.1: 7,4 -dihydroxy-3’ -nitroiscfls

HC}“”

20 mi of a mixture of concentrated sulfuric acid and
nitric acid (3:1) are added dropwise to a solution of

of daidzein in 200 ml of dry ethanol at room

P
e}

temperature while stirring vigorously. The mixture 1s

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

then added. The compcund precipitates, is filtered off
with suction and washed with water until neutral. The

vellow product is recrystallized from alcohol.

The 2’ -nitriscflavones are obtained according to the

electronic thesis of S§. Tappmeyer: http://www.diss. fu-

perlin.de/2004/287/index. html.

Synthesis of the sulfates
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The following examples are carried oubt in a manner

5 analogous to example 1.1. The title compounds are

reacted further as crude products.

5
Example 3.2: 7-sodiosulfooxy-4" -methoxy-2' -nitro-
iscflavone
16 Example 3.3: 7
NO,
ﬂ l
\( b z*‘ﬁSO,ﬁa
'\30 SO" \j/’ff“\rj
Example 3.4 7,4 ~discodiosulfooxy-3" -nitroiscflavone
NS2
‘/\Y}\{ij}_@s@ Ol
N8O,S0—. =
15
Example 3.5: 7-methoxy-3" -nitro~4" ~sodiosulfooxyiso-
flavone
MO
O’Q $0,0Na
20  Example 3.6: 7-sodiosulfooxy-3' -nitro-4" -methoxy-

isoflavone

o, ™% 2/
qoa NI
Na{}_&,SM\ ey ,,«*L

Syntheslis of the oxysulfamates
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The following examples

s are carried out in a manner
5 analogous toe example 1.3 The title compounds are
reacted further as crude products
5
Example 3.7: 7,4 —disulfamoyloxy~2' -nitroisoflavone
Example 3.8: 7,4 -disulfamoyloxy-3' -nitroiscflavone
50
N,
M ; e
’§ a\f | Qt&i}—om?wz
HNSO,O
Reduction of the nitrciscflavones to the amino-
isoflavones

he reduction c¢f the nitro compounds is carried
=1

atalytic reducticn using hydrogen/Pd/C in ethanol

Exampie 3.9: T7-scdicsulfcooxy-2' —amino-4' -methoxy-

[y
je

isoflavoene

Z0
igoflavone
25

7,4" —disodiosulfooxy-3 ~aminciscoflavone
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X

NR.,.

a

=\
g/”\/j\ O8O Na
Na0SO,0-5 A o~ A=

3.12 T-methoxy~3" —amino-4’ -sodiosulfooxy-
isoflavone
3.13 T-sodiosulfooxy~3" ~amino-4" ~methoxy-
isoflavone
NaOSO, &M )
15 3.14 T-sodiosulfooxy-2" —amino-4' -methoxy~
isoflavone
3.15
20
2
0 |
vy SO, N,
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End products

Exampie 18: 7-sodicsulfooxny-3" - {3, 3~dis
azenyl-1}-4" ~methoxv)] isoilavone
N=N-N{CH,},
2=
N d
o = 7”“’{& b //PHQMQ
%Ea ! ‘4 o
NaQ S0~ = O‘/
A solution composed of 2 g of sodium nitrite and 20 ml

cf water 1s added dropwise to a solution composed of
mol) of the aminoisoflavone from

2
example 3.14, 20 ml of  water and 5 ml of conc.

t
[
o

I N Tal el [ —~ = - + ¥ o -y N ] 3 .
hydrochloric acid at 06°C, the mixture is stirred for

another 10 minutes and the resulting diazonium salt

socliution is  guickly added dropwise to soluticn

o ¥

o)
a

Cmmposed of 8 g of sodium carbonate, 15 ml of water and
e solution.

2 g of a 40% strength aqgueous dimethylamin
The mixture 18 stirred for another 60 minutes, the
crystalline reaction product ds filtered off with

suction and recrystallized from a little water.
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The following

o+

riazenoisoflavones accordi e the

ng
invention are prepared in a manner analogous to

[

exampie 3.18 from the abovementloned aminoisoflavones.

Example 3.19: 7,4 -discodicsulfooxy-2' —-{(3, 3~

dimethyltriazenyl-1)iscflavone

N=N-N(CH,},

it

NEN-N(CH,),

|
I s
—4 b 0S80 Na
i%xi ﬁ
Na0,S0 S

15 Example 3.21: 7-methoxy-3" —(3,3-dimethyltriazenyl-1)-

N=N-N(CH,),
fogL,,
- [ 5 —0SO.Na
ia N W o p/
CHLC g

% R f\¥" Me
Na(S0 P :\\://f/\\

Example 3.23: 7,4’“SUJ§&HOVEOX "3’—(3,3~dimeth i-
By Y
I8

o
2

Mo
A

triazenyl-l}isoflavo:

[RS]
Cn
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Example 3.24

~.J
5
o
[
Fh
v
5
O
2
I..ml
[§]
w
i
™2
[
w

3-dimethyltriazenyl-

1)-4" -methoxyisoflavone

N=N-N{CH,),

it

4. Diphenyl derivatives (18) which are unbridged or

bridged by atoms or diatomic groups:

Starting materials:

Example 4.1: 3-methyl-4-nitro-4' - (3-methyl-4-nitro-

penzoyloxy)benzophenone

: .
b 2y H
éﬁ: &m
A mixture of 122 g of phenetole (1 mol), 400 g of

3-methyi-4-nitrobenzoyl chloride (2 mol) and 1500 ml of

1,2-dibromoethane is placed in a reaction vessel. 400 g

of aluminum are added in portions
(exothermic!) at 15-20°C while cooling. The reaction
mixture is subseguently stirred stepwise at 20°-30°C,
40°C and B80°C for 2 hours in each case.

Work-up: cool reaction mixture to 0°C and slowly
introduce into 1.6 kg of ice. Then add 100 ml of conc.
hydrechloric acid fto the reaction mixture, stir and
allow to stand. Decant off the supernatant solution and

a
iction and wash with

[

ot
®
e
O
=t
i
.
-
o
0
O
e
I..,l.
o)
e
H
0
e
ﬂ
5!
ct
=,
a
ot
T
0
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Example 4.2: hydroxy-3 -methyl-4" -nitrobenzophenone

9] 7

322 g 1 mol) of 4d-nitro-/

PN
I
A

ot

|,..l .

rt

o

®

=)

cyloxy)benzo-
phenone  (example 4.1) are heated in 1.3 1 of water,
200 mli of ethanol and 85 g of sodium hydroxide until
the solid has dissolved.

Work-up: the reaction mixture 1s filtered hot through
activated carbon/kieselguhr with suction. Onko 0640 is
precipitated together with 4-nitrobenzoic acid from the
filtrate by addition of 120 ml of concentrated
hydrochloric acid. The sclid i1s filtered off with
suction and washed with water. The filter residue is
stirred witn 140 g of sodium hydrogencarbonate and
900 ml of water for 1 hour at 70, filtered off hot with

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

Example 4.3: 4-amino-3-methyi-4’ -hydroxybenzophenone

0/;_—/ co- { :,ﬁn

25.8 g (0.1 mol) of d4d-hydroxy-3 -methyl-d4-nitrobenzo-

phancone (example 4.2) are disscoived in 200 ml  of
e

=thanol. At 80°C, a sclution of 35 ¢ of scdium sulfide
in 40 ml  of water 1s slowly added dropwise while

stirring. The reaction solution is subseguently

the reactiocon soluticon 1s poured intoe 1 1 of
oled to 20°C, and the precipitated product is
off with suction, dried and recrystallized

from toluene.
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Example 4.4: 4-hydroxy-4' ~ (3, 3-dimethyl-

triazenyl-1)benzophenone

57 g {0.25 mol} of 4d-aminc-3-methyl-4’ ~hydroxybenzo-
phencne are disscolved in a cgolution composed of 75 ml
cf concentrated hydrechloric acid and 400 ml 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

- - ol 5 P SO, 5 PRI T e o4 S 4
to 57C while stirring. This diaszonium salt sclution 1is

then added dropwise at from 0 to 5°C while stirring to

a sclution produced from 7% g of sodium carbonate,

150 m1 of water and 3% g of a 40% strength aqueous

®
Ui
Q
[
o
1
[
o)
o]
4
>

dimethylamir mixture 1s stirred for

[

hour, neutralized and the precipitated solid is
filtered off with suction, dried and cr allized from

n-hexane/toluene.
End products

Example 4.5: 4-(3,3~dimethyltriazenyi-1}-4' —sodio-
sulfooxy{diphenyl sulfone)

HN- N.zN—/\; f>4rg ;“'@MS(%N&

4 g (0.01 mol)y of 4-hydroxy-4'-(3,3-dimethyltriazenyl-

fone}) and 3.3 g (0.15 mol) of sodium

—

1)y~ (dighenyl su
bisulfate are admixed with 20 ml of dimethylformamide

and stirred at room
temperature for 30 hours. 20 ml of a 1 N agueous sodium

carbonate clution are then added to the reaction

mixture, the mixture 1s stirred, the solid is filtered

off with suction and the filtrate i1s evaporated under

reduced pressure. The residue 1s dissolved in  the
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5 minimum amount of water needesd, filtered <through
activated carbon, the filtrate is evapor
ctary evaporator and the residue 1s re

from methanol/water or & sodium chloride solution.

1

The following can be prepared in an analogous way:

10 Example 4.6: 4-(3,3-dimethylitriazenyl-1)-2" -sodiosulfo-

cxybenzophenone

Example 4.7:

g

2, 6-dlbromo—-4-s¢

-

L) -benzophenone

B
e " oso,0na
(CH ) N-N=N U’QME Vet
Br
Example 4.8:
Z2,6-dimethyl-4-sodiosulfooxy-4' - (3, 3-dimethyltriazenyi-

l) ~benzophenonea

C,

{c;i-f}}?b@wmr\LC fﬁc&«’iﬁ “ }WSO@M;}
Y }Wm/

CH,

Example 4.9%: 4-(3,3-dimethyltriazenyl~1})-4' ~sodiosulio-

oxybinhenyl

{ad
<
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sulfooxry (diphenyl sulfoxide

Yy
'

(CH N;N_.(‘; [SO }‘Q&O ONa

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

RCFQZN N_.M_/}—-S{)z \g /}’{}g‘i} Oha

Example 4.13: 4-(3,3-dimethyltriazenyl-1}-4’ —sulfamoyl~

cxybenzophenone

(CHNN=L, C&é OSONE,
LN
8.6 g (0.075 mol) of chiorosul fonamide are added

dropwise to a solution of 13.4 g (0.05 mol} of 4-{(3,3-
dimethyltriazenyl-1)-4' ~hydroxvybenzophenone

{example 4.6) in 100 ml of dimethylacetamide at 0°C.
The mixture is stirred at 0°C for 1 hour and
subseguently st room temperature for another 12 hours.
A saturated aqueous ammonium chloride solution 1s then
acded thereto, the mixture 1is extracted with ethyl
acetate, dried over sodium sulfate, filtered and the
solvent is taken off. The product 1is recrystallized

frem cyclohexane/ethyl acetate.

6
<

PO e T T ey 3 e oy} . Ioa ~ T e g R C e
ihe ToLloWwlng <an be prepared 1in an anaiogous w

Ewample 4.14: 4~-(3,3-dimethyltriazenyl-1)-27 -

sulfamoyloxybenzophenonse



WO 2012/122969 - 57 - PCT/DE2012/000258

5}"""' "

& ,:/‘-CO-{’ DNENNICH,),
RN / % - A

C50,NH,

Example 4.15: 4-(3,3~-dimethyltriazenyl-1)-4" -
sulfamoyloxy (diphenyl suifoxide)

P 8y p——

g S —OS0,NH,
)gN,N&hkiiwﬂj%%_Q€Fﬁ%;wj/ S,

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

10
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CLAIMS

1. A diphenyl derivative containing {i) at least a

dialkyltriazenyl group, (ii1) at least cne sulfooxy

group and/or at least one sulfamoylioxy group per

molecule and its salt olvates and solvates of

o
93]
1

r

these salts.

]
’
d
o)
!,.J .
°

X is a direct C-C bond between the rings a

and b, CH;, CHOH, CO, 5, 50, 80, -N=N-,

a divalent ~C{(C)~C*=CH~-O- radical which

together with the two adjacent carbon

A S ' < 5 -
atems  ¢i tne ring a on which 1t 18
T o ~ ray S - Pl .4 +1
located forms a pyranons with the
¥ 1 o -

locatea con ths C atom of

R*, R" are each,

hydrogen,

Ci~Cy~alkyl-3S-, Ci=Cy—alkyl-50-~, C=Cym

alkyl-50;-, halogen, nitro, Cyano or

an =~N=N-N(R"}); grcoup or an -0S0,Y group,

R is hydregen, methyl, ethyl or a phenyl
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(Y]

R” is  hydrogen, ethyl, CN, NO,, ~CH-CH -
halcgen or CH;CHOH,

RY, Rr'Y are each, independently of one another,
hydrogen, hydroxyl, Cy=Cy~alkyl, Cqi=Cy=
alkoxy, halcgen, nitro, cvano, an -—N=N-
N(R?), group or an -0S0.Y group,

4 is OH or N(RY).,

R is hydrogen, methyl or ethyl and

R’ is methyl or ethyl,

0

nd alsc its saits, free acids, solvates and the
solvates of these galts and the solvates of these

free acids.

The

“
s
@
v
=
m
L

ot
i

diphenyl derivative as

claim 1 or 2 having the formula
3?2 gg
=R b
4 a 4/ A
- -
\:a;/)_‘: 9’ NG/ (5)
T ]
‘R -%R
wilere
=Y, R® are each, independently of one another,
hydroegen, hydroxyl, C;-Ci~alkyl, Ci-Cs-
lkoxy,
C;-Cralkyi—s—, C;—C:;-&‘ik}fleOw, Cy Oy
alkyl-80,-, healcgen, nitro, cyano or an
-030:Y group,
R, R’ are each, independently of one another,

an -N=N-N(R%):, group cr an -030.,Y group,

R’ a yh@myi
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z CHN, NO -, ~CH;CHp-

R, R are each, independently of one another,
hydrogen, hydroxyl, Ci—-Cy~alkvl, CrL—Cy-

alkoxy, halogen, nitro, cvano, an —N=N-

[t

<

o

N(R“); group or an -0S0.Y group,

Y is OH or NI(R'),,

ey
[N
n
—
sz
L
4
Q

ogen, methyl cr ethyvl and

M
[
3t
'...l
[}
=
4]
)
<
Q
s

ethyl,
with the proviso that, per total moleculs (%), one
15 or  two wN:N—N(RE)g groups and one or two ~030,Y
groups are located on any ring carbons of aromatic
rings,

and also its
g

free zcids, solvates and the
solvates of these salts and the solvates of these
free acids.

B .
I

derivative as claimed in

-]
o
]
oy
©
o8
[N
el
-
M
-
s
',.-,J

o R (19}

rR7, R® are each, independently of one another,
hydrogen, hydroxyl, C,-Cy~alkyl, Ci-Cy4-

alkoxy, Ci-Ci~alkyl-5-, C.=Ci~alkyl-30-,

C=Cs-alkyl-8C;-, halogen,
or an -050:;Y greoup,

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

30 an ~N=N-N{(R") . group or an -~-030.Y group,
R is hydrogen, ethyl, CHN, NO;,

e i pern
halogen or CH:C

ﬂ
s
>
WL

A
oy

are each, independently of

i

hydrogen, Thydroxyl, C,-Cs-alkyl, Cy=-C;~
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alkoxy, halcgen, nitro, cvano, an -—-N=N-
N(Rﬁ; group or an —-050:Y group,
¥ is OH or N(RY).,
R is hydrogen, methyl or ethyl and
R is methyl or ethyl,
with the proviso that, per total molecule (10},
one or two -N=N-N{(R‘); groups and one or twoc -0S0,Y

groups are located con any ring carbons of aromatic

znd alse its salts, free acids, solvates and the

selvates of these salts and the solvates of thesge

The diphenyl derivative as claimed in either claim

L or 2 having the formula

are each, indegendently of one anotherxn,
hydrogen, hydroxyl, C--Ci~alkyl, Ci-Cs-
alkoxy,

C,—C :-3l1<y ..... C_;__WC.:;M;_%.].,]«:yinOw, Cy

@

alkyl-350,-, halogen,

cYano oI
an -0S0;Y group

rRY, R’ are each, independently of cone another,
an —-N=N-N(R), group or an -0S0.Y group,

Y is OH or N(R'):,

R is hydrogen, methyl cr ethyl and

R” is methyl or ethvl,

with the proviso that, per total molecule (145,

o e o N NN (9N L s AL e e e v
one or two ~N=N-N(R"): groups and one or two -0SG.Y
groups are located on any ring carbons of aromatic
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h

and also its salts, ree acids, solvates and the
solvates of these salts and the solvates of fLhec

free acids.

The diphenyl derivative as claimed in either claim

1 or Z having the formula

X 18 a direct C-C bond, CH,, CHOH, T0O, 5,
50, 50; or —N=N-,
2 — 3 3 = kY . £ o oy o
R, R are each, independently of one another,

~

hydrogen, hydrexyl, Ci=Ch—alkyi, Ch—CH -
alkoxy,
Cy-Ci~alkyi-3~, Cy=Ci~alky-30-, Ty~ Cy=
alkyl-30.-, halogen, nitro, cCyano 30
an -050:Y group,

R*, R’ are each, independently of one ancther,

an -N=N-N(R°): group or an —-030.Y group,
p £

Y s OH or N{(R'},

K 18 hydrogen, methyl or ethyl and

R 1s methyl or ethvyl,

with the proviso that, per total molecule (18},
one or Lwo fL:NnN(Rﬂ; groups and one or two -030.Y

groups are located on any ring carbons of aromatic

and alsc its salts, free acids, solvates and the

fr
solvates of these salts and the solvates of these

~
3
—h

The diphenyl derivative as claimed in any

claims 1, 2 and 6 having the formula
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10 containing

aricl
least
their

whiich

Lt

10

where

-3 - T

R, R
25

R, R

R

v

5 for preparing diphenyl d
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(1) at least cone dialkyltriazenyl group
at least one sulfooxy group and/or at

sulfamoyioxy group per molscule and

salts, solvates and solvates of these salts,

characterized in that aminophenyl

derivatives of the formula

~

is a direct C-C bond, CH,, CHOH, CO, 8,
S0, S0:, -N=N-, -CR'=CR*-~ or

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
ring b being located on the Cf atom of
this radical,

are each, independently

o
nhydrogen, ‘hvdroxyl, C-Cs-alkyl, ComCy=

Cy—Cy~alkyli-8-, C:—Cy—alkyl-50~ Cy=y=
T 1 < 3 -
alkyl-SG,~, halogen, nitro, CYATO OY

NN -~ v - X 1 - %
15 drogen, methyl, ethyl or a phenyi
P - P S - H —-— -— 3

radical whiich 1s substituted DIy he
ragicals R, R and is bound di T o

the Ri-bearing carbon atom,
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o
(R}

R is hydrogen, ”‘.‘Ethy'l, TN, NO», ~ZHCHy—~
haleogen or CH,CHCH,

rR?, R are each, independently of one another,
hydrogen,  hydroxyi, C-Cy-alkyl, Ci—-Ci-
alkoxy, halogen, nitrc, coyano, an -—NH;
group or an -080:;Y group,

Y is OH or N{(R')., and

R is hydrogen, methyl or ethyl,

with the pr t

e} 1
or two NH: groups and one or Ltwo -050,Y

located con any ring carbons of aromatic rings,

are diazotized by means of a dizzoti agent in

the presence of strong acid at lLow temperature in
adgqueous—acidic solution to form diazonium salts of

the formula

where

X is & direct C-C bond, CHs, CBOH, CC, 5,
SG, S50, -N=N-, -CR'=CR"- or

a divalent ~C({C)-C*=CH-0- radical which
together with the two adjacent carpon
atoms  of the ring a on which it 1is
located foxms a pyrancne ring, with the
ring p being located cn the C* atom of
this radical,

RS, R" are each, independently of one ancther,
hydrogen, hydroxyl, Ci~Cs-alkyl, &-Cs-

alkoxy,

' St
alkyl-30;~-, halogen, nitro, cyanc  or
an -080:Y group,

R, R are each, independently of one another,
an ~Ny; AN group or an -050;Y group,

# phenyl

by  the
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radicals R’, R'" and is bound directly to
the R'-bearing carpon atom,

R is hydrogen, ethyl, CN, NO;, ~CH-CH,~
halogen or CH;CH;OH,

R7, R are each, independentliy of one another,
hydrogen,  Thydroxnyi, C;~-Cs~alkyl, Cy-C4-
alkoxy, halogen, nitro, cyano, an -N.
An group or an -0S0;Y group,

An is a halogen anion or % sulfate (S0,77)
anion,

Y is OH or N(R'),, and

R is hydregen, methyl or ethyl,

with the proviso that, per fotal molecule (3), oane

or two diazonium groups and one or two - 050,Y

groups are located on any ring carbons of aromatic

rings,

%

and  the diszonium salts (3 ocbtained are then

reacted with dialkyvlamines of the formula

where R: 13 methyl or ethyl,

in the presence of acid binding agents,

de d e IR AT Ay -~ b1 s TN Pt =t - - R [
optionaliy followed by preparation of the salifs
Trom the compounds chtained and opticnally

bl

followed

of the hydroxyl and/or

P | P
acid grou

hormones in human beings and animals.

combating tumcrs of the skin and of

the target organs dependent on sex hormones  in
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and animals by administration of a

amount of at least one diphenyl

containing (i} at least one

dialkyltriazenyl group, (ii1) at least one sulfoowxy
group and/or at least one sulfamoyloxy group per

molecule and its salts, solvates ana solvates of

The use of diphenyl derivatives containing (i) at

least one dialkyltriazenyl group, {(ii) at least

sulfooxy Ggroup and/or at least cne

i
9
"
—
o
ol
3
e
t
o
-
0
i
[
n
Al
L
-
f
-

sullamoyloxy group per mno
A

SOLVE

for producing oncocides against tumors of  the
skin, breast, prostate and testicle and also the
target organs dependent on sex hormones in human

beings and animals.

A medicament containin at least SEat= G i hes
derivatives containing (i) at least one

dialkyitriazenyl group, (ii) at least one sulfooxy
group and/or at least one sulfamoyloxry group per
moleculs and thelr salts, solvates and solvates of
these salts, optionally together with one or moze
pharmacclogically acceptable auxiliaries or

supports.
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