.New Kneevenagel Condensation Products Methods of their Production and
their Use Description The WEhS&/20013r PGFARIT06184dr s t 0 new Knoevenagel

condensation products, nethods of their production and their use for

-phar maceuti cal and anal yti cal purposes. Additionallv, conjugates of the
Knoevenagel condensates wi th bionol ecules are disclosed. In a publication
of Feigl (Z. Anal. Chem 74 (1928), 380-386) the use of p-

di met hyl am nobenzal rhodani ne for the detection of silver is described.
Escobar Godoy and Guiraum Perez (Analyst 111 (1986), 1297-1299) describe

the usNew ! IEngev 1 2@badENS io_lferf'ﬁ ctecneMietlvodse ofr their
spect rophoj ongtric quaptification of silver. e European Patent
Appl i BT ction 693“1 MAIU8Escl oses new cephal osporines with interesting

phar macol ogi cal properties. The European Patent Application EP-A-0 636 630

Al di scloses N-heteroallyl-substituted propanam de deri wat i ve ich are
suitable for the treatnent of cardiovascul ar di seases. &?ﬁg& e ﬁ Yses
substituted benzi m dazol es whi ch fSRLR] gastric aci |

Dﬁ?gﬁlptﬁ o] '

[
mammal s and, in addition, do not in € iodine inp id
gl and. None of the three Patent Applications discloses inventions in which
a pyridyl group is bound over a CR-group or a NNatomto a heterocyclic
5-ring.] (Note: Part [..] was included during the I PE and is not part_ of
t he or Fis RenceEHpg irvantion refersctonely Kngevnageh eomdensation pradugtsy methods afi their was
to supply new compounds suitable particul arly for pharmgceutjcal and
anal yt PROFRCYRR Fsktasir use for phagpaceutial and g mﬂ%} pvwesgsyﬁﬁﬁ&qnej%fcopwates of
conmpound (Z)-5' - hgsphono-.pv.r.i doxyl i dener.hgdani ne (3), represcnting a
deri va&hﬁéév%vewg%nﬁsﬁﬂa%sge%em eﬁ%‘ﬁﬁfi‘?ﬁegs - phosphate (1),

In a publication of Feigl (Z. Anal. Chem. 74 (1928), 380-386) the use of p-
dimethylaminobenzalrhodanine for the detection of silver is described. Escobar Godoy and
Guiraum Perez (Analyst 111 (1986), 1297-1299) describe the use of the pyridoxal analogue (Z)-

pyridoxylidenerhodanine for the spectrophotometric quantification of silver.

The basic problem of the concerning invention was to supply new compounds suitable
particularly for pharmaceutical and analytical purposes. This task is fulfilled by the synthesis of
the compound (Z)-5'-O-phosphono-pyridoxylidenerhodanine (3), representing a derivative of the
vitamin B6 coenzyme pyridoxal 5'-phosphate (1).

The preparation of the compound (3) is performed by reaction of (1) with the synthetic
heterocyclic compound rhodanine (2) in a Knoevenagel condensation (see also Kesel et al.,

Tetrahedron 52 (18.11.1996), 14787-14800).

The compound 3 bears the nomenclature  (Z)-5-[[S-hydroxy-6-methyl-3-
[(phosphonooxy)methyl]-4-pyridinyl]Jmethylene]-2-thioxo-4-thiazolidinone. The rhodanine part
of this molecule is able to bind to biomolecules like single-stranded nucleic acids. The charged

phosphate group cnables good water solubility.
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.2 The preparation of the conpound '3) is perfornmed by reaction or (1) with
the synthetic hcterocycli ayougo013 --IEPATT0618) -2n a Knocvcnai ucl
condensztion (sec al so Kesel ct al., Tetrahedron 52 (18.11.1996),
"14787-14800). The conmpound 3 bears t he nomencl at ure
(Z)-5-[[5-hydroxy- 6-net hyl - 3-
[ (phosphonooxy) net hyl ] - 4- pyri di nyl ] met hyl enel - 2-t hi oxo- 4-t hi azol i di none.
The rhodani ne part of this nolecule is able to bind to bionol ecules |ike
si ngl e- stranded nuclelc acids. The charged phosphate group enabl es good
wat er Thel campound 3 undergoes a di@fBlsteregisomedsmotes the (B)-pmer & eThisoeisitiansn t o
the (E)-isontr 4. This cis/trans- rearrangenent is triggered by e.
UV- i r reatraagemantis triggerrd byg @ Biygirrad mnmﬁbmpmem hy a“mﬂf/‘ﬁtﬂ#%f otic
solvents the originally yell ow conmpound 3 is found as red 3-pyridinolate
free acid 5 e. g. in pyridine or di rrethylsulfoxide (DIVBO) The yel | ow
forns a.deep-red.no so um sal t cture was. deter ned
by X wﬁ’a&ay&tm syl e orjgin eampound:? s R aecht sridigelfte b o 5
hydrat e)d £ dg 'u? pyn&lme or 31methylsulfox1de (DMSO).

Ox N
H._O S
o o 7S
\ OH o _N \ OH
P-0 P—0
HO™"\ O + >»=s —> HO"\ O
OH N~ “CHj, S -H,0 OH N~ CH,
Pyridoxal 5'-phosphate (1) Rhodanine (2) (Z)-5'-0-Phosphono-

pyridoxylidenerhodanine (3)

The yellow compound 3 forms a deep-red monosodium salt. Its structure was determined by X-
ray crystallography. It was crystallized as hemiheptadecahydrate (8.5 hydrate) and is found as
(Z)-stereoisomer 6. The monosodium salt 6, if UV-irradiated, performes analogously a cis/trans-

rearrangement to the red (E)-stereoisomer 7.

Derivatives of the compound 3 can be obtained with Cy-Cyg fatty acid chlorides at the OH

group.

Furthermore, the concerning invention refers to compounds of the general formula (8).
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.(Z)-stereoisonmer 6. The nonosodiumsalt 6, if W-irradiated, perfornes

anal ogously a cis/tians- rWe 98203 enPCTEPHEI6ES -(X) - st er eoi soner 7.
Derivatives of the compound 3 can be obtained with Cerr]-(err] fatty acid
‘chlorides at the OH group. Furthernorc, the concerning invention refers to
conpounds of thc general formula (8). REPLACEMENT SHEET X1, X2 and X3
are independently selected fromO, S and NR5, respectively; Yis Oor S;, Z
is CRerr] or N, [err] are indepﬁfdently sel ected from any substituents,
respectively; R6 is selected f ossi bl zubst I tuted hydrocarbon
derivatives and 0, and nis O X . g. salts with alkali
netal, alkaline earth or ammoni a i onsy{ t hei N\ hydr at and stereoi soners,
with the condition that the conmpound ils not Wi dener hodani ne. In the
conpounds of the general forrmula (8) Xl is eferably 0. X2 is preferably
NR5, wherein R5 is hydrogen or yl and especially preferred
hydrogen. X3 is preferably S. Y iZg prefcrably S. Zis preferably CRerr],
wherein R err] is hydrogen or [ernq] alk yl and especially preferred

hydr ogen.
OO
RY N ORI [T
[ Re]
n
®)
wherein:

X1, X2 and X3 are independently selected from O, S and NRS, respectively;

YisOorS;

ZisCRS or N;

R1, R2, R3, R4 and R3 are independently selected from any substituents, respectively;

RS is selected from possibly substituted hydrocarbon derivatives and O, and n is 0 orl;

also salts, e. g. salts with alkali metal, alkaline earth or ammonia ions, their hydrates and

stereoisomers, with the condition that the compound is not pyridoxylidenerhodanine.

In the compounds of the general formula (8) X! is preferably O. X2 is preferably NR3, wherein
RS3 is hydrogen or C1-C4-alkyl and especially preferred hydrogen.

X3 is preferably S. Y is preferably S. Z is preferably CRS, wherein RS is hydrogen or C{-C4-
alkyl and especially preferred hydrogen.
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5 The substituents Rerr] to R4 in fact can be any substituents, if being

conmpati ble with the over W0 981200¢3 W PCT/EPIND6E84a4y, R err] and R err]
or/and R3 and Rlerr] can be bridged with each other. Exanples for the
‘sustituents Rlerr] to R err] are hydrogen, hal ogen, hydroxyl, am ne and
al so, if necessary, substituted al kyl groups, e. g. Cferr]- to C6-al kyl,

am noal kyl, hydroxyal kyl, al koxy etc. Especially preferred at |east one of
t he BhmsubistitnentssR Rito RS indfaetgandienanyasubgtithentspifybeing eampatibimwithithe overall

negatively charged grqup, @l{9 an.aci d‘group | i ke phosphate, carboxyl ate,
sul f Srustusec necessave RY jangd P;? and B3 apd R Eeansbrbradged with sacheothera Examles| a

(8) represent the )-5' - O phosphong- pyridoxylideneri hodapine, (3), also
s tosjthe Suphiyenis é@‘zésh 4, e, BysroRsme halogens hydriey) gmeee@éj 31504 HenessRaBY ng

B e

6 L. ' . :
o e
. i Al o 5 o G RGBS,

Especially preferred the compounds of the general formula (8) represent the (Z)-5'-O-phosphono-
pyridoxylidenerhodanine (3), also its salts, hydrates and stereoisomers.

A further subject of the concerning invention is a process for the preparation of a compound of
the general formula (8), characterized by the Knoevenagel condensation of a compound of the
formula (9) |

X1 X2 | Thls ;hee; I;Ias Beex; ReIIJIac.edm |
e il

®)
with a compound of the formula (10)
Hy Z,,O
R3 R?
R4 I;j R1
6
[ %],
(10)
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. The conpounds of the general fornul aéB%; surprisingly show pharnmaceuti cal

effects. So a further subjW& 9820013 PGYERITR6184 -3 phar naceut i cal
conposition containing as effective substance a conpound as nenti oned

“before (preferably w thout respect to the disclainmer in claim1), and al so,
I f necessary, pharmaceutically usual supplenental, supporting, carrier and

o LSRR AT AT AR (oSO e
CXePl bAoA 4 A SOOI e SIS B PR BB 0y S
I nf ec%&gﬁe. THe t@%fﬁa&.ﬂlzﬂi e ra%{&,’f%o‘(d {eRlnekthR%h kil t%g&l&uﬂ% 6f HRYSRAnLY
envel ope VI ruses | Ke e%agna ruses, pner pesviruses r retroviruses e.

H V. Neverthel ess, the conpounds according to the invention proofed
t hensel ves suitable for the treatnent of di seases which are caused by ot her

Vi I usefhel dofifhoulls HEIhé ZedralPBihila g?éﬁrﬁ 1 frow phafmilRegtical Bfedts SO fifith
accordi ngdtﬁg) the i nve%fi 5?1 proofg themsggzéqs tt(I)) be wel Icasui %abl e for ﬁle

fi ght isabjeef op i frivieition fike phaifidieanca, copdppsitiofi contiinibp VdaaeTRR €@ subfisideya
preferred are the conpounds in the HV therapy, for exanple in conbination

t her apyomypouhd @k haentibhed defork ¢préfEfably witlout kespedtetonthe aliscldimer implaimdy, and
according to the invention are also suitable for the fighting of tunor

di seasadsm, ifonemessarp) phhrmdceuticaly esuakcsupplementat,elsupportiig narsier candofdilgting
tunors |ike malignant nel anoma or Kaposi's sarcoma. Surprisingly, they show
a scl eubstancesyt ot oxi ¢ acti on agai nst malignan: cells, not against nornal
cells. Thc conpounds 8 al so show i nmunonodul atory actions and, therefore,
arc suitabic for the treatnment or aul oi nmunc discases like nmultipic

sclerosis, Al zhcincr's di sease, |upus . . L.
A first important application of the compounds according to the invention is the treatment of

infective diseases, for example viral infections, parasitic diseases, fungal diseases or bacterial
diseases. Especially preferred is the use for the treatment of viral infections, in particular of such
viral infections which are caused by enveloped viruses like hepadnaviruses, herpesviruses or
retroviruses e. g. HIV. Nevertheless, the compounds according to the invention proofed
themselves suitable for the treatment of diseases which are caused by other viruses like influenza
or papillomaviruses. Furthermore, the compounds according to the invention proofed themselves
to be well suitable for the fighting of parasites like leishmania, plasmodia or trypanosoma.

Mostly preferred are the compounds in the HIV therapy, for example in combination therapy

with other drugs like AZT or DDL

Furthermore, the compounds according to the invention are also suitable for the fighting of tumor
diseases, for example leukemias, especially T cell leukemias, or of skin tumors like malignant
melanoma or Kaposi's sarcoma. Surprisingly, they show a sclective cytotoxic action against

malignant cells, not against normal cells.

The compounds 8 also show immunomodulatory actions and, thercfore, arc suitable for the

treatment of autoimmunc discases like multiple sclerosis, Alzheimer's discase, lupus
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_Crythemat osus, nyasthenia gravis, chronic arthritis, diabefgs

I tus_type
| ctc. and various neur oddYOri20013e RCEEPIFTNO61B4 bher nor e, fec ¥ ced
are suitable for the treatnent of diseases connected with di EH ’
vitamin B nmetabolism e. g. as vitam n B6 antagonists. A fu

di seases connected wth defects of enzymatic reactions. The conpounds
according to the inventjon serve as effectaqrs,. e. . activataors, jnhibitors
or  moaTANERAGRS, Teyps PngfaYis: FHIGRIC; FHYItS dyabgtes ag%%\é ¥pe Qe 4y Various
especially as inhihitors of nitric oxide synthases. Furthernore, it was

f ound MEHEodeggheTatly, A¥S: 8 influence the secretion of TNF[err] in T

| ynphocytes. In addition, they are able to bind to the cellular CD38
receptor, resulting in an inhibition of the binding of HHV gp4l. In this
way t i r ' | i ' n
i bifer e afte, e RAdERAE R ML 6] gy 80 MBS PonhiRed e
apopt Qg ' : | ounds according to the
inven%?gﬁa%lgﬁﬂgg&ggdlggid%' %gdégx*ﬂérﬂ?ﬁggggoe‘gﬁggal pur poses. But they can be
additionally used as chelates. with polyvalent netal cations, or as
non-coval ent or/and coval ent conjugates wi th bionol ecules, e. g. nucleic
aci ds,A FuRthé QSe atd Bisdfses fcahhettclCWikh @dfects TCerz9fAA YeaCtRAS.OTHE ROmipduhde

i nvention may be included in any form e. g. as cream ointnment, injectable
or or alctordimgPtd arbingehtion Serve lak EFRotl, ¢ 0f. Nacti®htos) InhibiddYs edrsmodifiches, on
tabl ets, capsules etc. The application can be made e. g. locally or

syst eréneymbtipreactionsaifithe caspdsy sysieracaridosspecially as inhibitors of nitric oxide synthases.

Furthermore, it was found that the compounds 8 influence the secretion of TNFa in T
lymphocytes. In addition, they are able to bind to the cellular CD38 receptor, resulting in an
inhibition of the binding of HIV gp41. In this way the signal transduction pathway of CD38 is
decoupled, resulting in an inhibition of syncytia formation, of NO liberation, of T cell death by

apoptosis, and of single cell lysis.

The compounds according to the invention can be as such used for therapeutical purposes. But
they can be additionally used as chelates with polyvalent metal cations, or as non-covalent or/and

covalent conjugates with biomolecules, e. g. nucleic acids, proteins, lipids, fatty acids etc.

The compounds according to the invention may be included in any form, e. g. as cream,
ointment, injectable or orally applicable fluids, liposomal formulations, tablets, coated tablets,
capsules etc. The application can be made e. g. locally or systemic, topic, orally or by injection.
The dosage can be varied in wide ranges, e. g. 0.01 ug to 1 mg per kg body weight depending on

the nature of the disease and application.

Furthermore, the compounds according to the invention arc also suitablc as analytical rcagents.
On the onc hand they can be used in form of radioactive labelled derivatives, c. g. 3H, 14C, 32p

or 338, But preferred is the use in unlabelled form because its strong coloring and fluorescent
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. The dosage can be varied in wde ranges, e. g. 0.01 gug to | ng per kg body

wei ght dependi ng on the nayg ¢8/26013PCTAPEROGIBd -aop! | cation. Furthernore,
t he conpounds according to the invention arc al so suitable as anal ytical

‘reagents. On the one hand they can be used in form of radioactive |abeiicd
derivativcs, c. g. [err]H, [err]C, [err]P or 35S. But profcrred is the use
in unlabelled formbecause its strong, cloring and fl uorcscent 8

pr operpropEstiesr areeendblingp aimplepletection anthiological byst¢ros)i Thercfoys i tberwompounds
Thercforc, the conpounds according to the invention are especially suitable
for ttecerdingcto the verfianatecespecially guitaple ifer theadptentioncofabigmpddcylest er g. in
exanmpl e for ;the detection of single-stranded nucleic acids. I n additjon,

t he coliggnostis analysis for grarapledpr therdetection of singlerstranded muclgic apids. dn addision,
sequenci ng of proteins Qr .nucleic acids, Furthernopre, the conpounds

accor dhf§OMBoYs JrR Futble forcsirichie QeieEmingfion, & ek egieArensing PEBROIGIRS Of o
g. as nmo|ecul.ar digital switch substances or indicators for pH, tenperature
or solWES2%r t hernore, the conpounds according to the invention and
derivatives are suitable as absorber for ions, organic substances etc., or
because of their intensive colors and reversible color changes for

decor at | p S ' e.alkal. r I P .
Ca- s urtEERieR B8 eonREes Hebdralny? f (58 AOBER bty R, e, Tor BiecfforyBinic
applications, e. g. as molecular digital switch substances or indicators for pH, temperature or

solvents.

Furthermore, the compounds according to the invention and derivatives are suitable as absorber
for ions, organic substances etc., or because of their intensive colors and reversible color changes
for decorative purposes. Especially the alkaline earth salts, e. g. Mg- or Ca-salts of the

compounds are to be noted appearing in the form of gels.

Also a further field of application is the nanotechnology. For example, laser system excited
single fluorescent dye molecules and biomolecule derivatives can be detected and localized by
sensitive detection systems, e.g. CCD cameras or avalanche detectors and optical techniques on
thin layer plates, in membranes, cells, drops, capillares etc. Further possibilities of single
molecule localization are the optical raster nearfield microscopy on minichips, the confocal
microscopy in polyacrylamide gels, for example the two- or more-dimensional gel

electrophoresis of nucleic acids.

Finally, the concerning invention refers to derivatives of compounds (8) which originate by

hydrolytic degradation and represent for example the gencral formulas 11, 12 or 13:
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Also a further field of application is the nanotechnol ogy. For exanple,

| aser systemexcited si nggﬁ 93 € PLETVEPOTE06184e8ul es and bi onol ecul e
derivatives can be detected and |l ocalized by sensitive detection systens,
e.g. CCD caneras or aval anche detectors and optical techniques on thin

| ayer plates, in menbranes, cells, drops, capillares etc. Further
possibilities of single nolecule |ocalization are the optical raster
nearfield m croscopy on mnichips, the confocal m croscopy in

pol yacryl am de gels, for exanpxé he - or nore-di nensional gel

el ectrophoresi s of nucleic acids. nall)cquhe concerning invention refers
to derivatives of conpounds (8) whi|ch orq%Lnate by hydrol ytic degradation
and represent for exanple the genegal fty( lus 11 1, 12 or 13:

i j for the conpounds 8. Furthernore,
the invention is explained_by the folloywing exanples and figures. It shows:
Fig. 1. the by the conpoqRé (3) Aedi

H V-infection. Fig. 2: an oveée
originate during synthesis of {4 bind (3); Exanpl es

(11
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1. Preparation Method of 3 Pre aration of the Crude Product: 3.83 ¢
2-t hi 0x0- 4-t hi azol i di none W 2091 PCHEPYHB6184 - nol ; n = 28. 76 mml )

are dissolved in 150 nl of absol ute ethanol in a 50 m round bottonmed fl ask
‘with reflux condensor and 7.63 g of pyridoxal 5'-phosphate nonohydrate (M =
265. 16 g/ nol; 28.78 rrrml) are added. The pyridoxal 5'-phosphate nonohydrate

remai ns, nea P d-4 4 col(g der stirring on
t he vva‘?s'}écfre'BJ% )Hz']rﬁé: ?JP@/? A m%dhﬁ RO %gltcéa\é\rg% h@%}‘?’gﬁ&ngggsol ves now sl owy
and a firstly yellow, then orange, then red suspension energes. After 20
m n of refluxing through the condenser 150 ml of water are added because

the SUSRARSRGR, BIRGSR1s Liptifedh) e (DA5HEH RpkOaRR Agfitd it B d

reaction produtt precipitat and “pushes up rozen for no nore

t han t &K he (Pf d t & fdf afi 13t a HY1V-ig¥dedlen Pr oduct The
orang?]grgéhg%)yl S flnﬁdgrgég g 1at§& cod ﬁmo? t% eEi ér?c&% hczrl |qluor r:!md washed

with 10 o Hf oweﬁnoﬁguxubsphyaz@lﬁichaml ;laro&'aayunmﬁrwgiﬂate Ndurfig SHfthesialodr
over an ydrous cal cium chl ori dc; yi e g or ange-ycl | ow

crude confpoudid¢8); (2)-5-[[5- Fwdroxy 6- met hyl - 3-

[ (phosphonooxy) nctt hyl ] - 4- pyri di nyl ] net hyl enc] - 2-t hi oxo-4-t hi azol i di none.

The product contains educts, side products and in spite of vacuumdrying
ethanol and water. Purification of the Crude Product by

Jon- Exchange- Repr eci pi tati on:

Examples
1. Preparation Method of 3
Preparation of the Crude Product:

3.83 g 2-thioxo-4-thiazolidinone (rthodanine) (M = 133.18 g/mol; n = 28.76 mmol) are dissolved
in 150 ml of absolute ethanol in a 50 ml round bottomed flask with reflux condensor and 7.63 g
of pyridoxal 5'-phosphate monohydrate (M = 265.16 g/mol; 28.78 mmol) are added. The

pyridoxal 5'-phosphate monohydrate remains nearly undissolved in the cold.

It was refluxed under stiring on the water bath. The pyridoxal 5'-phosphate monohydrate
dissolves now slowly and a firstly yellow, then orange, then red suspension emerges. After 20
~min of refluxing through the condensor 150 ml of water are added because the suspension pushes
up. It is still heated for 10 min and the red reaction product precipitates and pushes up. Then it is

frozen for no more than 2 h at a temperature of -18°C.

This Sheet Has Been Rep
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The orange product is filtered, collected with the mother liquor, and washed with 100 ml of

icecold absolute cthanol. Vacuum drying in the desiccator over anhydrous calcium chloride;
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. 9.85 g crude product were suspended in 610 of water in a 2000 m round
bottomed flask. Under sti M’ /m3mP(E)T/FdW7&61860Wterrperature (22[err] Q)
saturated solution [B (NaHCO[err]) = 100 ng/m] of anhydrous sodi um

‘bi carbonate [n (NaHCO[err]3) = 238.10 nmmol] in several portions was added.
This now red solution was titrated with 238.10 m (238.10 mmol HCl) of a

0 ALY I SO zz;ag@dn&a%w?e@gl ®
1o o T PSB85
B s TR SR L racwum a

anor phous powder (Z)-5-[][5-Hydroxy-6-nethyl -
[ (phosphonooxy) et hyl ) - 4- pyrldlnyl]nethylene] 2-t hi oxo-4-thi azol i di none,

cont enpypfizatiéiyof die- Cide: Prxhﬁctad}aio‘ﬁLEﬁ& %R-C!@Fi‘@éi piation:nCl udes 1H NVR
spectroscopy, 13C NVR spectroscopy, spectroscopy, RP18 HPLC, fast

at om bonbar dnent mass spectronetry (FAB M5), IR spectroscopy, W
spectrophotonetry and fl uorescence spectrophotonetry. There follow typical

anal yt9g8alg cade ppddueco mesdifekpendelicinrd1® mb3f 3vhted/inel 20000ml 26urDBteoniddCilaskec. |
uncorr.). FAB Ms (MH err] calculated for m[err] 362.99): nferr]:

(rel .| Unhdér Sitng 200 MlGhanMtirdom 2&idpetatiit3(2RIT) saﬁiﬁte[desoiﬂti@S[BW(t@g)r% 1002
(8.3%, 282.4 (7. 1%, 26-7.1 (2.8%, 283.4 (2.1%, 265 1 (1.5%. IH NWR
( TFA- ding/rsl] z:fgmhyd;pusasqd;um 'b:aaﬂ[oem [)1 (Nangods 23%10 qnn:ol}guoselvml portiens was
5 -Clerr] OPgerr]), 7.76 (s, 2 8.47& 11, 6C11f)
added. This now red solution was tltrated with 238.10 ml (238. 10 mmol HCI) of 2 1.0 M
hydrochloric acid. The resulting mixture is stirred further for 15 min. At the end of the titration
(pH 2) the color changed from red to yellow and the free acid 3 precipitated. It was collected in a
filter flask and dried for 24 h at a pressure of 4 mbar and a temperature of 70°C. Then it was still
dried at a pressure of 0.001 mbar in the oil pump vacuum at room temperature; yield: 8.70 g
(83% for overall synthesis) yellow, amorphous powder (Z)-5-[[5-Hydroxy-6-methyl-3-
[(phosphonooxy)methyl}-4-pyridinyllmethylene]-2-thioxo-4-thiazolidinone, content w > 96%

(1H-NMR).

The analytics of compound 3 includes 'H NMR spectroscopy, 13C NMR spectroscopy, 31P
NMR spectroscopy, RP18 HPLC, fast atom bombardment mass spectrometry (FAB MS), IR
spectroscopy, UV spectrophotometry and fluorescence spectrophotometry. There follow typical
analytical data of compound 3.

This Sheet Has Been Replaced
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mp 198-201°C (dec., uncorr.).

FAB MS (MHT calculated for m/z 362.99): m/z (rel.Int.) 363.0 (12.0%, MH1), 227.4 (18.1%),
270.4 (8.7%), 171.2 (8.3%), 282.4 (7.1%), 267.1 (2.8%), 283.4 (2.1%), 265.1 (1.5%).

'H NMR (TFA-d): 6 2.91 (s, 3 H, 2-CH3), 5.42 (d, PJG!IP,IH)| = 8.0 Hiz, 2 H, 5-Clip-
OPO3l17), 7.76 (s, 1 1, 4-CH), 8.47 (s, 1 H, 6-CH).
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[err] HNW (DMSO-d[err]): 62.42 s, 3 H 2'-CH3), 4.89 (d[err])1 = 7.5Hz. 2
H 5 -CHerr] OPOerr]), WO38(20013-RCHWEPSH06184841 (s, | H 6-CH. 1H NWR
(Pyridine-d5): [err]2.72 (s, 3 H 2'-CH3), 5.62 (d, [err])l = 8.0Hz, 2 H
'5'-CH7- OPO3H,), 8.36 (s, 1 H 4'-CH, 853 (s, I H 6-CH. 13C NWR,

pr ot on- decoupl ed (TFA-d): [err] 16.83 (s, 2'-CH), 65.75 (s, 5 CH[err]),

RRG. S NMBAIMSDsIo33.42 {o3 b5 2 6H, Tp (do AR =T 3t 298, 5%Ha:
R b fc%r;&srﬁﬁ s o ¥R e et (6 %) LSl S
s e S
( Tk o %hgﬁﬁfﬂ% | E‘??rﬁéﬁéfﬁ’ & @ﬁ%h (1[err]lcm =227]. WIVIS
i T ST 984 PeiomiAh 1ot
LTS GRS TR O
S o oy o s oo s g 55
n m 4 24 (s, R-OPO3Hy).

FT IR (KBr): 3430 (v N—H, m), 1713 (v C=0, 5), 1213 (v P=0 in R-O(HO)PO,, 5), 1046 (v C=

S, in S-CS-N, s), 1024 (v P=0 in R-O(HO)POy;, s).

UV/VIS (H20): Amax, 1 =232 nm [4 (1%/1cm) = 373], Amax, 2 =308 nm [4 (1%/1cm) = 271],

Amax, 3 =353 nm [4 (1%/1cm) = 413], Amax 4 = 454 nm [4 (1%/1cm) = 227].

UV/VIS (MeOH): Amax, 1 = 291 nm [4 (1%/1cm) = 245], Amax 2 = 347 nm [4 (1%/1cm) =

489].

UV/VIS (DMSO): Amax =518 nm [4 (1%/1cm) = 98].

Fluorescence excitation (ex) and emission (em) spectra (DMSO): Aem = 575 nm: Aey max, 1 =

355 nm, Aex, max, 2 = 397 nm, dex, max, 3 =451 nm, dex, max, 4 =467 nm, dex max, 5 =483

nm, Aex, max, 6 =493 nm, dex mayx, 7= 518 nm; dex =490 nm: Aey max =575 nm.

Fluorescence excitation (ex) and emission (em) spectra (Pyridine): Aem = 575 nm: Aex max, 1 =

451 nm, Aex, max, 2 =467 nm, Aex max, 3 =471 nm, dex max, 4 =483 nm, dex max, 5§ =493

nm, Aex, max, 6= 518 nm; Aex =490 nm: Aemn, max = 575 nm.

2. Preparative Synthesis of 6 This Sheet Has Been Rep

T

A mass of 363 mg (Z)-5-[{5-Hydroxy-6-methyl-3-[(phosphonooxy)mecthyl]-4-pyridinyl]

2.1

methylene]-2-thioxo-4-thiazolidinone (3) (1.0 mmol) was mixed with 20.0 ml of 0.10 M sodium
hydroxide solution (2.00 mmo! NaOH). Afier the mixing with 10.0 ml of absolute cthanol the

mixture was frozen for 24 h at a temperature of -18°C, The fine crystalline ncedles were filtered;
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| uorescence excitation (ex) and em ssion (em spectra (Pyridine): [err]em

u
575 nm [err]ex, max,1 WOABR0013 - PCT/EP7/06084 - P2= 467 nm [err]ex, nmax,
= 471 nm J[err]ex, max, 4 =483 nm [err]ex max, 5 493 nm [err]ex, max,
= 518 nm [err]ex = 490 nm [err]em max = 575 nm 2. Preparative
Synthesis of 6 2.1 A mass of 363 ng

(Z2)-5-[[5-Hydroxy-6-nethyl -3-[ (phosphonooxv) nct hyl ] -4-pyridinyl ]

nct hy | Yield] - B40hi &®- M?ﬁ%aztﬂdi di(%bﬁd[%-ﬁydmy:z-lnﬁ%d]-ﬁ-[Msnh%@exmmeﬂlﬂb‘}o n
of 0.10 M sqodi um hydroxi de solution (2.00 mmol Na . After the mxing with
T0. 0 Ay hIeRe A hieTr--nigobimont s maggsodien ot 48/ abyirae” (B, Bilbre

LD O b SHEb Grogl (ol Y R A Gl a5l o 81 S and

ot PR B R B bt BB RES B R R ik adiRhosphoncarymetyibs-
AR e R g R R A G e

(Z)-5-[[5-Hydroxy- 6-net hyl - 3-[ (phosphonooxy) net hyl | - 4-

pyri di nyl ] met hyl ene] - 2-t hi oxo- 4-thi azol i di none nonosodi um sal t - hem hydrate
(2[errdy hydrate (6). 2.2 8.70 g dry conpound 3 (24.00 nmol) were m xed
with 240.00 m of 0.10 M sodi um hydroxi de solution (24.00 mmol NaOH) and
the adglizp 'gCH?%/QBm}ﬁﬂn@Q (m.ooﬁmﬂélzwe% miiged ViR 240.008nINé£0. 1O M‘é@cﬁuﬁﬂ?{dﬁ'&ki&é‘ h
at a tenperature of-18[err]C. The precipitated red crystals were filtered,
yi el d: solutidn (24.00 mmol NaOH) and the addition of 124.00 ml of ethanol followed. The mixture

E
3
6

was stored 24 h at a temperature of -18°C. The precipitated red crystals were filtered; yield: 7.55
g (73%) of compound 6.

mp 205-208°C (dec., uncorr.).

Anal. C11 Hip N2 Na Og P Sj x 2} HyO, M=429,33 g/mol; C 30.77% H 3.52% N 6.52%;
found C 30.97% H 3.43% N 6.35%.

FT IR (KBr): 3277 (v O—H, m, broad), 1700 (v HN-C=0, w), 1229 (v P=0 in R-O(HO)POy;, s),
1198 (v HN-C=S, s), 1090 (v C=S, in $-CS-N, s), 973 (v P—O—C in P-O-CH,-aryl, 2).

This Sheet Has Been Replaced
3. Detection Method for Single-stranded Nucleic Acids “""" ,"I" ml II lm

The compounds 3 and 6 can be used in radioactive labelled form, e. g. labelled with 3y, 14¢,

32p or 338 as probes for the detection of single-stranded nucleic acids.

The compounds 3/6 can be additionally used for the fluorescence detection of single-stranded
DNA. The (E)-stereoisomer 4 shows fluorescence in DMSQO, the (Z)-stercoisomer in water
substantially less. In the case of binding of the (E)-stercoisomer 4 to single-stranded DNA
fluorescence can be detected afier the extraction with DMSO. The uscd excitation wavelength

covers the range of 420 to 500 nm, the emission in DMSO or pyridine is found at 575 nm.
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g (73% of conpound 6. np 205-208[err]C (dec., uncorr.). Anal. Cl1 HI0 N2

Na 06 P S2 x 2[err] H20, WOIB/ARIG-RCT/BPSIM6IB46#33. 52% N 6.52% found C
30.97% H 3.43% N 6.35% FT IR (KBr): 3277 (v OH m broad), 1700 (v

HN-C=0O, w), 1229 (v P=Oin RQHOP®2 , s), 1198 (v HN-C=S, s), 1090 (v
CS, in SCS-N, s), 973 (v P-0--Cin P-OCH2-aryl, 2). 3. Detection Mthod
for Single-stranded Nucleic Acids The conpounds 3 and 6 can be used in

r adi oalhe eampaamds Bedl and Onshow a gon-cayalent agsogiatign ey sinplesstrapdped HNASFhigg1on-
probes for the detection of single-stranded nucleic¢ acids. The conpounds

3/ 6 cHevalentbiadingsan befixated photachemically hyrigadiation wit ¥ tljgh ofthe wavelength
singl e-stranded DNA.__The (E)-stcreojsoner 4 shows fluorescence in DVSO, the
(2)- stW&sfaglg r}gﬁ Iy T/Vé’f%?eg’%‘éﬁépgﬁt‘?’é‘? B fhyraing nuplgohase medd esupgder SRJItBRS t he
(E)-steirﬂ_gzcisorrer 4 to singic-stranded DNA fl uorescence can be dol cetelL
after ¢ xtraction with DMSO. The used excitation wavel ength covers the
range of 420 to 500 nrn, the em ssion in DVSO or pyridinc is found at 575
uni . 14 The conpounds 3, 4 and 6 show a non-coval ent association to

oot ochanpRAFS oEMaterh fr R Te=RRENAE RUBESPRRSRL "o ol ngin 254 or/ and

366 nm There reacts 3 and 4 with a thym ne nucl eobasc net hyl group under
splitting

The substance 6 inhibits the neuronal, endothelial and immunologic/inducible isoforms of the
nitric oxide synthase (NOS). The inhibition constant (IC50g) for nNOS is 61.25 uM. For eNOS
and iNOS the inhibition constant (IC5q) is 50 M. This values were obtained by measuring the
transformation of (3H) arginine to (3H) citrulline with the use of recombinant human NOS

isoforms from CHO cells.
5. Two-dimensional Nucleic Acid Electrophoresis

The subtance 3 can be used in radioactively labelled or unlabelled form for two-dimensional
electrophoretic separation of single-stranded nucleic acids. In the first dimension there can be a
separation after charge and in the second dimension a separation after molecule size. The

compound 3 can be coupled associative or covalent to the nucleic acid.

6. Therapeutical Use

The substance 3 and derivatives of it are effective as therapeutical agents, especially for
influencing proliferative cvents of infectious agents, e. g. of such emerging in the host with

intermediates of single-stranded DNA like retroviruses, herpesviruses or hepatoviruses.
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~of H2S. 4. Inhibition of Isofornms of the Enzyne Nitric Oxi de Synthase The
substance 6 inhibits the "Wor9si200136ROT/ERI7#06184d 14nmunol ogi ¢/ i nduci bl e

i soforms of the nitric oxide synthase (NOS). The inhibition constant (I C50)
for nNOS is 61.25 FM For eNOS and i NOS the inhibition constant (1C50) is
50 gM This values were obtained by neasuring the transformation of (3H)
arginine to & I—[L.gitrul line wth the use of reconbi nant human NOS i sof orns
f r om CbHIY-Imhibitionr\\o- di nensi onal Nucl ei ¢ Acid El ectrophoresis The
subtance 3 can be used in radioactively |abelled or unlabelled formfor

t wo- di nensi onal el ectrophoretic separation of single-stranded nucleic

R S A A 0,
T8 A, T L ol AR
e, B T T T N e
si ngl eaam@gﬁg@é b A y SEASAIHR R4 Gk Depal oviruses.

Myel oi C were exposed to a nre V in absence or
prescnce of 1.87 mMor O. 187 nmv of conmpound 3. The HIV detection is nade by
photonetric eval uation of p24

6.2 Treatment of Herpes

A patient (17, male) with herpes labialis was treated with an olive oil / water emulsion of the
compound 3 (ca. 1 mg/ml). Few hours after local administration on the affected skin portions a

total remission was found.

6.3 Treatment of Influenza

A patient (51, male) with viral influenza was treated orally with some drops of a HoO/DMSO

solution of the compound 3 (ca. 1 pg/ml). Over night the disease symptoms disappeared.

7. Temperature/Solvent Indicator

The (Z/E)-stereoisomerism of the compound 3 appears depending on temperature
(thermochromism) and depending on solvent (solvatochromism). Therefore, 3 can be used as

temperature indicator or/and solvent indicator.

This Sheet Has Been Rep

. gt Swch Punct T

‘The (Z/E)-stercoisomcerism of the compounds 3 and 4 appears dcpcndm;, on applying an clectric
field (clectrochromism). Therefore, 3 can be uscd as digital switch clement because of the

diffcrent fluorescence spectroscopic propertics against 4 ¢. g. on cxcitation with laser light of the
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~antigen. In Figure | is depicted that in the cells treated according to the
i nvention no p24 was det eaV@XH8R200186TCE/ENG/05184-a5 fromthe 7th day shows
a positive p24 test. 6.2 Treatnent of Herpes A patient (17, nale) with
herpes labialis was treated with an olive oil / water enulsion of the
conpound 3 (ca. 1 ng/m ). Few hours after | ocal adm nistration on the
af fected skin portions a total rem ssion was found. 6.3 Treatnent of
| nf | uewavelongtint488nnm( Stheraby) eftemiapplyingr ah dlestricidickh onad nepmangsmedt 4014 i t h
sone drops of a H20/DVBQ sol ution of the conpound 3 ﬁca 1 [err]g/m). Over
ni ght RGA rmreéeaalgetm&smrwwsswmatﬁ%mw&r&m atjog @t 48hamt ndi cat or
The (Z/ E)-stereoisonerismof the conpound 3 appears dependi ng on
terrperature (therm)chrom' sn) and dependi ng on sol vent (sol vatochrom sm.
Theref ‘Z‘ gg be used as tenperature indicator orland sol vent indicator.
{jtam AU, The (Z. E)-stercoisoncrismof the conpounds 3
and 4 appears dependi ng on applying an clcctric field (elcctrochromsm.
Thcreforc, 3 can be uscd as digital switch clcracnt because of the

diff erfﬁé ﬁg,\l;\,*;&%neqsgqggg R {ﬁ‘erc?%f grgekgboﬁi%paesnﬁnqggo%gsq'oﬁhe %ognzyﬂxe [S))Q'zdoxal 5'-

exeit aser |gh
phosphate by binding to enzymes depending on this coenzyme and, therefore, can show tumor

suppressing properties.

10. Proliferation Control

The compound 3 can be used in proliferation control/chemotherapy/cytostasis therapy of
malignant tumors in local application on skin tumors (malignant melanoma, Kaposi's sarcoma),
if necessary, in connection with UV-irradiation, or/and for proliferation control of other skin
diseases with increased cell division rate (e. g. psoriasis). The binding of compound 3 to
replicatively active single-stranded DNA areas can be fixated photochemically and leads to

locally restricted cytotoxicity.
11. Structure Determination

The compound 3 can be used because of its color and fluorescent properties and its ability to
couple to biomolecules, e. g. proteins, for structure determination, e. g. for amino acid sequence

determination of proteins or for DNA sequencing.

This Sheet Has Been Rep

2 Deston of Hytrhi St Products [T

The hydrolysis side products which ecmerge during the synthesis of compound 3 are examined

mass spectroscopically.
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_wavel ength 480 nm Thereb after applying an electric field on 3
rearrangenent to 4 is per%& ‘“Hﬁd'“¥ 16484+ 6 escence emi ssion at
575 nmafter excitation at 480 nm 9. Vitam n B6 Antagoni sm The conpound 3
is able to effect in netabolismas antagonist of the coenzyme pyridoxal 5'-
phosphat e by binding to enzynes depending on this coenzyne and, therefore,
can sh% t Flagoldec ogresmggr ﬁ f%H ?,i e?. 10. Proliferation Control The
compou LR F 5 BICPRIE “on cont rol / chenot her apy/ cyt ost asi s
therapy of malignant tunors in local application on skin tunors (nmalignant
mel anoma, Kaposi's sarcomm), if necessary, in connection with
W-irradiation, or/and for proliferation control of other skin diseases
with increased cell division rate (e. g. psoriasis). The binding of
conpound 3 to replicatively active sidighf- Stranded DNA areas can be fixated
photochem cally and |l eads to locally restricted cytotoxicity. 11. Structure
Determ nation The conpound 3 can be used because of its color and
fluorescent properties and its ability to couple to bionol ecules, e. g.
pr ot ei pq;orﬁpéunagbameﬁeﬁpf@mmaqgjl on, e. Q. forum no acid sequence

determ nation of proteins or for DNA sequenm ng ﬂmmum’
Hydrol ysis Side Products The hydrolysis sidc pro c during

the synthesis of conpound 3 arc cxam nced nmass spect roscopl cally.

1
X x>:X3
Y

=],

(®)

wherein:

X1, X2 and X3 are independently selected from O, S and NR3, respectively;

YisOorS;

ZisCR3 or N;

RI,R2, R3, R4 and RS arc independently sclected from any substituents, respectively;

R6 js sclected from possibly substituted hydrocarbon derivatives and O, and nis 0 orl;

also salts, their hydrates and stercoisomers, with the condition that the compound is not

pyridoxylidenerhodanine.
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~ REPLACEMENT SHEET 17 d ains 1. Conmpounds of the general formula (8) (8)
wherein: [err] and X3 areWQ&@bEMéntﬂq/TIMBé&Gé&gfl'bmo S and NR[err],
respectively; Yis Oor S;: Zis CRlerr] or N, [err] and R err] are

-independently selected fromany substituents, respectively; R6 is selected

from possi bly substituted hydrocarbon derivatives and O, and nis 0 or ;

al so salts, their hydrates and stercoisoners. with the condition that the

conmpound i s not pyri doxyl i dencr hodani ne. 2. Conpounds according to claim1,

wher ein (XL-r? ouhdt 8 accordmg to'Qaim 1,

wherein X1 is O . LT O O

3. Compounds according to the claims 1 or 2,

wherein X2 is NRS.

4. Compounds according to one of the previous claims,

wherein X3 5 S.

5. Compounds according to one of the previous claims,

wherein Y is S.

6. Compounds according to one of the previous claims,

wherein Z is CR.

7. Compounds according to one of the previous claims,

wherein one of the substituents R1-R4 contains a negatively charged group.

8. Compounds according to one of the previous claims,
choosed from (Z)-5-[[5-hydroxy-6-methyl-3-[(phosphonooxy)methyl]-4-pyridinylJmethylene]-2-

thioxo-4-thiazolidinone of the formula (3)

H
This Shee 0 N
S

//ll/l///lﬂ/////ﬂl??i’ﬂ“ i L
o QL

3
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- 3. Compounds according to the clains 1 or 2, wherein Xerr] is NRerr]. 4.
Conpounds accordi ng to onavof9grindIp- PO EPIFIOHINS, I®8herein X[err] is S. 5.
Compounds according to one of the previous clains, wherein Yis S. 6.
Compounds according to one of the previous clains, wherein Zis CR5. 7.
Compounds according to one of the previous clains, wherein one of the
substituents R err]-R4 contains an under physi ol ogical conditions
negatively charged group. 8. Conpounds according to one of the previous
claims, choosed from ) i

( 2) - 5-gni=mlseysahtsnhydetescandysterepisqmers 9bitonooxy) net hyl ] 4- pyri di nyl j met hyl ene] - 2
- thioxo-4-thiazolidinone of the fornmula (3) 19 9. Processes for

synt hesis of a conpound of the general formula (8). characterized by

B R hyhes R SR A Butdofnk BESeri oAshia g donoat on v th
characterized by-

reacting a compound of the formula (9)

AR

Xl %2
T \/= X3
Y
)

in a Knoevenagel condensation with a compound of the formula (10)

Hy,20

[T [ Re]

(10)

wherein X!, X2, X3, Y,Z, R1-R5 and RO are defined like in claim1.

10. Processcs for synthesis of a compound according to claim 8,

characterized by
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. REPLACEMENT SHEET 1. Pharmaccutical conposition. characterized by

3. O JUN 1999 20 that | womg/20013 -FCEHM®TI06184agent a conpound accordi ng
to the general formula (8), wherein X err], [err] are defined as in claim

1. and preferred Iike in one of the clains 2 to 8. and al so salts. hydrates
and stereoisoners of it. and also, if necessary, pharmaceutically usual
suppl emental , supporting, carrier and diluting substances. 12. Use of a
conpouneactingquyridiongl Y -phosphatgdnairocrvenagel ande)satiomwithirhodanine] Rl err] and R6
are defined as in claim1, and preferred like in one of the clains 2 to 8.
and al so salts, hydrates and stereoisoners of it, for the preparation of a
phar maceuti cal cqnpositiqn for the treatnent of infecti ' ses, tunors
and aul biPharmacentical §ampositen, Use according to claim 12’”,{"[?’!&@&&,"}&” of
an anti-virus,dé . 14. Use according to claim13 for the p A f a
drug fearagterize §grrent of viral infections caused by hepatoviruses,

her pesyi ruses, or retroviruses. 15. Use of C ou accor di to .
Gonbr aihal i Ehfias dsyeteqie 85T § apmpounid astpiding b Bas Shtod SRR 4dS B Spd: it
1, and_preferred like.in one,of the clains 2.to 8,. and 0 salts, hydrates
and" o WFeSeDh pEpmasp igally R e BiesRerial siRbsrin cdrigf At A g ibjidinced

conposition for the

12. Use of a compound according to one of the claims 1 to 8, for the preparation of a
pharmaceutical composition for the treatment of infectious diseases, tumors and autoimmune

diseases.

This Sheet Has Been Replaced

14. Use according to claim 13 for the preparation of a drug for the treatment of viral infections

13. Use according to claim 12 for preparation of an anti-virus drug. l l“ll

caused by hepatoviruses, herpesviruses or retroviruses.

15. Use of a compound according to one of the claims 1 to 8, for the preparation of a
pharmaceutical composition for the treatment of diseases which stand in connection with defects

of the vitamin B metabolism.

16. Use of a compound according to one of the claims 1 to 8, for the preparation of a
pharmaceutical composition for the treatment of diseases which stand in connection with defects

of the immune system.

17. Use of a compound according to one of the claims 1 to 8, for the preparation of a
pharmaccutical composition for the trcatment of diseascs which stand in conncction with defects

of enzymatic reactions.

18. Use according to claim 17 as cffector of the enzymatic activity of nitric oxide synthasces.
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treatnment of diseases which stand in connection with defects of the vitamn

B nmetabolism 16. Use MWOH820043uRCBERNO61S4t-R0t he general fornula (8),
wherein [err] R5 and R6 are defined as in claim1, and preferred like in
-one of the clains 2 to 8 or salts, hydrates and stereoi soners of it, for
the preparation of a pharmaceutical conmposition for the treatnent of
di seases which stand in connection with defects of the i nmune system 17.
Usc of'a conpound according to thc general formula (8), wherein [err] RS
and R6 are defined as in clalmﬁ r.ef rre li,ke in one of the clainms 2
t o 18- Hee 9§F?‘§P°““d5ﬁ°q{9'&gé‘28§°8 @‘§F°é‘?‘gd|‘9 rASAEeSHing AgeMSr .t he preparati on
of a pharmaceutical conposition for the treatnent of diseases which stand
i n connection vvith def ects of enzyrrati c reactions. 18. Use according to

o JOTLRY a6 i 30 G FRHISL BB stbiss o o' SIS IR,

agents. 20. Use of conpounds according to the general fornufa £8)" wherein
[err], Rlerr] and R6 are defined as in claim1, and preferred Iike in one
of 4yh %ﬂ? f 21. Use according
tozf:lrgsgnIa mﬁ t%ﬁla%gézpce}é %hg?e%Fﬁgtlﬂr)\rf]gg@tsrt angap '%E%:i{:g\ac ‘acids. 22. Use of
conpounds according to the general forrrula (8), wherein [err] Rerr] and R6
are defined as in claim1, and preferred like in one of the clains 2 to 8,

f0r22, Use ¢ compounds according to one of the claims 1 to 8, for electrochromic applications.

23. Conjugates of compounds according to one of the claims 1 to 8, with biomolecules.

24. Derivatives of compounds of the general formula (8) according to the general formulas (11),

(12) or (13):

X 1 OH This Sheet Has Been Rep

o T

(11)
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el ectrochrom c application ...conj ugat es of conmpounds according to the
general formla Fg) V\heremo[%)zt‘?rque T/ERG7/06184 e2lefined as in claim 1,
and preferred |ike in one of the clains 2 to 8, wth bionol ecules. 24.
Derivatives of conpounds of the general formula (8) according to the
general formulas (11). (12) or (13):

X< _OH

YH

R3 R?

R4 9 R
[ re],

(12)
[ M

YH

“or
R¥ SN~ “R!

[ =],
(13)

wherein X1, X2, X3, Y,z Rl R4, RS and R6 are defined asinclaim 1.
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