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1 BIOCI DAL POLYMERS The invention relates to biocidal
pol yners which are based on nonounsaturated bicyclic
or quadricyclic nononmers having nitrogen 5
functionalities or phosphorus functionalities, to
processes for preparing them and to their use. There
are a multiplicity of prormargesnvEsswhi ch col oni ze on
surfaces and propagate to formbiofilnms. Such
col oni zation may be 10 unwanted for a |arge nunber of
Feasénsentdgeh redatenr texdipfEdalhyrploRereonBéfhs aFn PRESY on
@@&ﬁm@fatmdﬂeaalb_ialﬁii?i Q:&f qugafmmff QEt moh@iisi aigsia@dnitrogen
ackagi ng, materials for foodstuffs CQIEeSt |
B RS o (B rghee | Bt tedle S ol "Rifjegaes sor
pEer@Tengaheyf. anditdi AyeEoMERi zat i on by i croor gani sns
is the regular treatnent of at-risk surfaces with
i sinfectants_for. external . applicat.i Di a
boid PR s e B rTAE S ke TRRrbG R lne IR U Rz on
Enetprent apépetdnagene ofo tfrrm paaf st Skhk de¥amilegtign may be
QhwarBShi MRk NG {HQearURLs @QUichedns angudheadf t efr example,
&gh'eal t h%;: %ual ities 20 of t h% drinesdlirég?(:ta?‘:gg.cslesmg% h%i‘ans ort
G B SHCEFNG ¢BI ShFzat"8n By WEFdor ganisme 18 to oF
useerin@tenndl pacirgseg surtferdesds afer bpfosistiuffy anst jqp@estibles,
SHCLL IBREE | @S 188kt iBRs PIOUHE ethsel OF Wdast BCIR,. by
i ncorporating biocidally active 25 substances into a
base material. O ganonetallic conpounds, netal salts
ofietvay i laveidiry coppeizatfiion bexmhpicorgerisysedisf the regular
QL OANGt CUUPOUNAS; A EgkiQWEs t QridEl RS inkbtOGNE8S. tdheBxternal
such, conpounds gre adm xeg to a ?I ast i G %g.tgkand  olude the
SRR 0L RRat g H G Ry °F rihi BioEPAY or° bit 8T aane Fre
aetd vidy firqBBnobtenatédionicedrding teet w4536 G Lfppulty of

@é@ﬂl@t@.n _atﬂeermlu}{g@rréﬁfuirg&t yalnd”%hgaé:fﬁélnahﬁhealthy qualities
tributyl Tin et hacryl ate, and tert- butylam noet hyl

REt e Ay Fitfectantbe used as an antimicrobial narine
coati ng. D sadvantages of such materials reside in the

LN oet RELE g RIPGIABL: AGLLNT bY RY&FodryhR: sl NGE
?ﬁ“é&%%ﬁ?’gkt rogt :goﬁi%f g?hé) 35 bi éci da?‘ subsot ar?c lss in th [ uee

Bas¥ ifdfelPete AUhppRiarEecBhtT s | 3 1 Rr oty materiate can
tef fursidanednd theachisnggcandby n inkerpmatiopndriaidally active

B%éééglic%@ irgc%sgcﬁésteeqawééi@ﬂhi s rel ease of the
bi oci dal substances. 2 ,

Oorganometallic compounds, metal salts of tin, silver or copper, for
example, or specific organic compounds are known to act as
biocides. When such compounds are admixed to a plastic or to a
surface coating, a decay-inhibiting or bioccidal activity is
obtained. According to US 4532269, for example, a terpolymer of
butyl methacrylate, tributyltin methacrylate, and tert-
butylaminoethyl methacrylate can be used as an antimicrobial marine
coating. Disadvantages of such materials reside in the decrease in
their biocidal activity over time, since the concentration of the
biocidal substances in the base material disappears continuously
through diffusion and leaching, and in the environmental pollution

associated with this release of the biocidal substances.
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Mor eover, polymer materials having biocidal properties
can be obtained by using nononers substituted with
bi ocidally active groups to produce said naterials.
In this case the biocidal actpvity is |ong- Iasting
and is not reduced by gradual | eaching and
BP¥IUSK 0 PO BB r IR tRGFFLS EP@%@%’S—S%‘%%PFB%%“&GS can be
cﬁmnﬂq¢ﬂehy(ﬁélhgrmonohatglaubsn:mud¢¢lwrun:hag¢3da¥ie aqtdive
%HE ﬁﬂdd%cgnégﬂﬁuﬁgééyialgDrEHT%ﬁ§s éggglgﬁgyL1001dal
oses a

acr ﬁ o§g 10 alk afl nes 4
Ftﬂ@tth’at‘? ﬁoayr&&iﬁpﬁy?@mlﬁegot FERReh Py ggradual leaching an
Maefwiehecul es 2004, 37, 694-700, disclose

anti bacterial polyners of cyclic anhydrides or imdes
based on. norbornene. 15 It is an oq%ect of the
PFEEIRI v SRR B3 280 IBRAEPED 3 FOPRLY™ HPocT R y
aﬁtjhamlpaéghp&rmewﬁumiglgneeaedc&ﬂﬂpaadscahiyttm;aturated

f&de‘%%t ' %11@57?‘&&%995%”' S SRy HhY G Q&ﬁ)ﬁ%gloxy-

oni zation of mcroorgani sns. on surfaces
E‘Jh]é‘é(lﬁ’é‘ét“%%ll%? Met PRI YRR P BURE A HEES - by pol ymeri zati on
oikeertasn., macbaidleneleeriovat iavessopolopned sadiave ng

gé@ aH%Q£1;{ %8&9&@ saSF'QQJﬁic 5&H}d?§dé§ﬂb§|Bﬁgheéngsed on

appl i cation ccordi provi des biocidal pol yners
EOFRRYTENAg 25 structural repeating units according to
at | east one of the fornulae 1l and 2 X+ X X2 r 1 X2

#Q is a§q0§¥?5%40§2tﬁ§3 éﬁ% iﬂéghtilnrho Qevéloﬁ‘%ﬁgyﬁé% 1

or mul wher e and X2 can be identical  or
BiPFiiadAY 2htd veneslymeys msmpreggﬁcBeleaéPQto the destruction

oEHRr T3 rdani@®ms amt whidlf Rievent -de(Ri)=zat ich GHCHR2Y ®RB)ganisms

R2, R3 = H, straight-chain or branched
%EW%§% B%iy mhere R2 and R3 can be

Unexpectedly it has been found that, by polymerization of certain
norbornene derivatives, polymers having excellent biocidal activity

can be obtained.
The application accerdingly provides biocidal polymers comprising

structural repeating units according to at least one of the

formulae 1 and 2

3]

4

S; S

n=0,1 n=0,f

formula 1 formula 2



10

15

20

25

30

35

identical or different, and where the substituents S1,
S2, S3, S4 can be identical or 10 different where Si,
S2, S3, $4 = H, straight-chain or branched Cl-C20

al kyl, cycloal kyl, aral kyl, agkylaryl, aryl, -a-d,

- a-b- d -b-c-d, -a-b-c-d, 15 where at | eas ne of. th
whpse i%luepd st2cpan ks idepticed % djffierent gng whege X} and X2

vanlbe-d, and where a can be a straight- chain or

branched C2-C2, aIkquFf 25, et eraghl y §2- G (r1) -,
al kyl ene whi ch optiona ﬁ% IS substltut d one or nore

times by one or noreh geﬁ‘ FS F34r a siloxane,
an oligo- or ponS|IowﬂnEthavangal-zn pepeiahitnghain or

units, 25 or oxymet hYﬂn%l?l%hQ& @- @0|a\/ﬁe§)z[mi‘&1t’é&|eeﬁ§ adddR3 can be
CHQ),,- where k = 1-20, or a &A | ene gl ycol or

C2-C4 polyal kyl ene gi@ﬁﬂﬂlcﬁhV1 ?ﬁ§%Fepeat|ng
units, or a cycloal kyl ene, 30 or an aral kyl ene, or

f llx(e\éjea@f% N%st i Qlendl @fyl %nes3 Oly438¥bn be identical or
aﬁ&y enearyl ene, or an aryl eneal’kyl ene, 35 and where

b can be -0-, -0 CO b differ82 -0 CO O, -CO, -CO
NH ., -NHCO . -5-, - S@Rere s80-52,- 68 CS40-, H, - REYht -chain or

where R6 = H, strai ger |eg @rcmb;g@qheﬁﬁ,_ﬁje-a@ﬁyﬂ, aralkyl,
al kyl, aryl, aral kyl, 1 ,

-NH CO NH, -OCS NHalleﬁWbsaﬁF—’L - NH C( NH) - NH,
-NH CO O, -NH-CS- O ;a-d, -a-b-d, —b c-d, -a-b-c-d,

where at least one of the substituents SI1,
52, 83, S84
is a-d, -a-b-d, -b-c-d, -a-b-c-d,

and where a can be a straight-chain or branched C:;-C:p alkylene,
preferably C,-C; alkylene
which optionally is substituted one or more times by one or
more halogen groups,
or a siloxane, an oligo- or polysiloxane
having 1-20 repeating units,
or oxymethylene or a polyoxymethylene - (0-
CH,)y - where k = 1-20,
or a C,-C, alkylene glycol or C,-C,
polyalkylene glycol having 1-20 repeating units,
or a cycloalkylene,
or an aralkylene,
or an alkylarylene,
or an arylene,
or an alkylenearylene,
or an arylenealkylene,
and where b can be -0-, -0-CO-, -C0-0-, -0-CO-0-, -CO-, -CO-
NH-, -NH-CO-, -8-, -80,-, -50-, -0-C8-0-,
-N(R6) - where R6 = H, straight-chain or
branched C;-C;
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5 and where ¢ can be a straight-chain or branched

Cl- C20 al kylene, preferably Cl-C6 al kyl ene, which
optionally is substituted one or nore tines by one or
nore hal ogen groups, 10 or a s4l oxane, an oligo- or

pol ysi | oxane having 1- 20 r ’E‘S}Iatl ng units

oxynet hyl ene or a pol ¥ 'eREALRY, Oﬁﬁqﬁry}/\here k
= 1-20, or a Q-4 al quO@HEHg.I y 88 CQOMNHE? - (9 CS1RH-,

pol yal kyl ene gl ycol haw_kg-#g20 _fgehead D UnivtiScelo-a
cycl oal kyl ene, or an aral kyl ene, or an al kyl aryl ene,
or an arylene, 20 or A &PK T'enearyl ene, or an

aryl eneal kyl ene, and where d can be 25 -e(R4)R5 where

&nd v_wle% E, ca\M"'SEe t he, QiQup @Q:Bélﬁ%ﬁ@?aﬁe@ C,-C; alkylene,
guani di nyl radical -NH aﬂgfgesubst ituted

gyani di nyl radical, aP*e4al cﬁlngfl tar, a
hydr aghiyH opadbrealy- NHsNBRt Drutad MB0rsubst ittueedy one or

hydr a@]ggllhaﬁg%&p%ou and where, in the group -e(R4)R5,
the radicals R4 and %{ can, be identic or dlfff ent

35 where R4, R5 = H, I afght*®Rai lg?anocrhga Cr-e3pme
al kyl haairal kytq wpkytargybpiegyl, cycl oal kyl,

heteroaryl, 5 or the,x %ﬁ@hﬁ(lgﬂea&p Réoi%Q%y1WnEh
N of theé_%roup -N(R4)R5 can form an azirine,

aziri ai i )a‘zei"]éered?‘hyd]r ‘Fdzete, 5 azetidine, pyrrole,
pyri di ne, azepine or azap&ndiagylenhaglecphecniCtr@gen

of thg, a%gleﬁ\! R4).Ex Iﬂmygn zun%a&aﬁgdﬂlwgs may

opti onal orm a doubl e one of
substit uents R4, R5 af %ﬁyc}??el?‘é?‘%’?% be | n

or an aralkylene,

or an alkylarylene,

or an arylene,

or an alkylenearylene,

or an arylenealkylene,
and where d can be

-e{(R4)R5 where e = N or P,
where the group -e(R4)R5 can be a guanidinyl radical
-NH-C (NH) -NH,, an N-substituted gyanidinyl radical, a
biguanidinyl radical, a hydrazinyl radical -NH-NH, or an N-
substituted hydrazinyl radical,
and where, in the group -e{(R4)R5,

the radicals R4 and R5 can be identical or different

where R4, R5 = H, straight-chain or branched C,-Cy
alkyl, aralkyl, alkylaryl, aryl, cycloalkyl, heterocaryl,
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quaterni zed formin the group -N(R4)R5, 10 or together
with N of the group -N(R4)R5 and with one or nore
further unsubstituted or substituted heteroatons from
the group -0-, -5-, -NH, -N(R§) 15 where R7 = H,
straight-chain or br anched Cl C20 al kyl, aral kyl,

al kyl aryl , °CyerosdkyPLs iy POr A an oxazol e, triazol e,
tetrazole, triazine, tetrazine, thionorpholine,

i m dazole, thi 3&;@15@11& tALAad} aZ0Lge g%apmndﬂagws
pyrazine, pyridazine i perazine or N-su
pi per azi ne“#t ﬁ@’f‘“v@r’ftera‘él’f’rfga AP S98R" S FRe éﬁé’drc’ante’

-N(R4) RS | szesidhinengatuo st e@yridiges, mgpl@ptqnowmapyn ring,
forma doublg bond JlQrQQ& Qf the gr%HPS-tN (RUEEE SinRduciRS

and may therefore be in quaternized min ou
-N(R4) R5, 3Tkt &1898 JRYpePH 032yt %efnr%g‘ a‘{ 819" o

sat urat ed efe wissahersabedinichtogen Retmrdboyr| thengfiose be in

bond to thg GonpORaNtso@m £ Qhe Codupt DeEyRS] i tuent S1,
30 52, S3 or S4 is via a ring carbon, preferably an

azirine, aziridine, azete, dihydroazete, azetidine,
pyrrole, pyrrodt diopethepywith e of pilpepirdime N (B4 HHA ﬁéd with

azepan heg&%%‘%y%}?e f‘B&tfi’ex’f> uﬁsﬂi?s!ﬁl%ﬁ‘é‘é’d sat Yhedaduoed
unsat urated heterocycl e rising N and one or

more furt hE?t'*‘d‘r‘Pé*EB‘%st |ftr8i“et'cf‘em9r° bSEttUted het er oat ons
fromthe gramp -0487)-5-, -NH, -N(R7)- where R7 = H,
straight-chain @5 _kf agg?%zglcgi% abkylancaeal Kyt,, alkyl,
al kyl aryl, cycl oal b ng to the conponent

a, b or c BFiiyé- si%‘é’tliafﬁje'ntcyg ?a1?<§ ;’ S3 or S4is via

a ring carbhen, fopneierabkylan toxazdlee, teiagede e, triazine,

tetrazol e, té\!fa@%h@e’thﬂ)ﬁgfﬁlﬁlgﬁe rE‘{’hrzl.ﬁg@chenethlazole,
t hi onor phol | I m dazol e, t.hi azol e azol e,

pyri m di net? b%ﬁrléi"f’ e, Pﬁ{ﬁ‘flﬂcﬁdﬁenepyr&%g? afYﬁégazme,

piperazine or N-substituted piperazine ring, where the
nitrogen of the group -N(R4}R5 in such unsaturated rings
may optionally form a double bond to one of the
substituents R4, R5 and may therefore be in guaternized

form in the group -N(R4}R5,
or where d can be

a 3-7-membered saturated or unsaturated nitrogen heterocycle
whose bond to the component a, b or ¢ of the substituent 51,
82, 83 or S4 ig via a ring carbon, preferably an azirine,
aziridine, azete, dihydroazete, azetidine, pyrrole,
pyrrolidine, pyridine, piperidine, azepine, azepan
heterocycle,

or a 5-8-membered saturated cor unsaturated heterocycle
comprising N and one or more further unsubstituted or
substituted heteroatoms from the group

-0-, -8-, -NH-, -N(R7)- where R7 = H, straight-chain or
branched C,-C;, alkyl, aralkyl, alkylaryl, cycloalkyl,



N-substituted piperazine heterocycle, and al so
cationic derivatives and saturated derivatives of
these polyners. 10 The formulae 1 and 2 enbrace all
of the stereoisoneric forns ofgthe structural units
shown. In forpnmula 1 the rl%g: contal n|n the ri

menbefPRE PER O Age fIBRPIYE Phe® gclroﬁp T oS §'fl?%d‘t8?nt St

- cycl opentsaner sy dkohisxaneitetcrabyrdr of ur an,
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tetr é%gﬁi§ugﬁegga251%rrE&id%b@@; égt§H£@ﬂé tutedine,
yrrolidine ring exocycl |caII¥ substit uted

unsub%?t'rrtaﬁtl@%i é‘}‘I’é{BE?/JLJIniec aFPHPreEPRR & d ”‘Fﬁala\?%ﬁ%' T
phosptiola@iezeiagpyPisidhisti tpitred ipho pphtdariaey | pﬁgnerﬁline or

n=0 tﬁestlsggt%t ?Hﬁ‘éf&lhg%e"ﬂeggc @bel‘ X1 carries the
20 substituents S or n=1, X1 and X2 can

be identical or different, and fused onto the ring
aaﬂra)ﬁisngcatue:mbn@eﬂmeeve@(bnﬁs ei ther a 7-nmenbered

@QEQ@J@%@”&H&AQW& REr PArNeps: ris\./a_t ive or, if X2is
CH2- CH2-, an 8-nenbered bicycle. This bicycle

containing the ring nmenber X2 carri es the
gubstdrmutaé SL Shd S2mbB8ce $41 25 the sorymeliaoRenilpe fofmey of the

gg Al ALRG, the Lhhg menber X1 is part of a 7- menbered
ornene ring, a norbornene derivative or, if X2 is

CH2 CH2-, part of an 8-nenbered bicycle. For n=0 the
thgonmmhai ninegrime conhgimegbele Xing amembes ¥he s368 ring from

%HQ g%fotugegcgés;é%nnf §?clo§%nt§1@é ng:lol*PQ{aQQ Ok X2 afb d¥ran,
eren

I cal or fused ont o bi ég
CRFFYTGCERERERRE RATDE P | P RLr e SRR ine
raobpriieatly isupst aturedbor newsebeisitivted i arglogy¢lidafl 1X2sgtgrated

fG&?%éQ*glng,'£h§s8ﬁ34¥55691$§ Cﬁcéﬁ%sthﬁéédjEﬁMQﬁH%lane ring.

containing  the ring nenber X2 carrjes t

£apsti% G@ﬁt%lrglcoﬁ@ln$§9 t§‘éf TRg FemyRL theF?rﬁfzﬁ’gbBP%ene
debitviatuevies ad1Sosentasaces. Forender gd smd Bencabibeydtlentical or

@@%k&%&%@a %g’?&[cﬁgobﬁﬁé%ﬁg a(’ﬂﬂ:r?@ﬁg lnenbey Ff’n@mber X1 is

dge, 'in 1- menbered brid EISf&H: \¥ .
ﬁéf—]é?lbét 5nx‘ner§3e|:8f{ ‘?‘-’(‘}'Pﬁﬁ?“d’-e]_ réﬁ% o %nzne J.lvgt:. e or, 1
meiermd—cmzf reml p-thdwbered bifogrbel &hisamidvicde nedrga2ning the
RL G en(eﬁf?'e}.‘ Bl @rfes tﬂefé?!ﬂ@éll@uént%nglf ATuka Zgt he

strai chai n or branched C1-

In formula 2 the ring containing the ring member X1 is part of a 7-
membered norbornene ring, a norbornene derivative or, if X2 is -CH,-
CH,-, part of an 8-membered bicycle.

For n=0 the ring containing the ring member X1 carries the
substituents S1, S2, 53, S4. For n=1, X1 and X2 can be identical or
different, and fused onto the bicycle carrying the ring member X1
is either a 7-membered norbornene ring, a norbornene derivative or,
if X2 is -CH,-CH,-, an 8-membered bicycle. This bicycle containing
the ring member X2 carries the substituents S1, 82, 53, 54.
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al kyl substituents Rl, R2, R3 are for exanple nethyl,

ethyl, 10 propyl, |sopropyl butyl, isobutyl,

tert-butyl, pentyl |sopentyl neopentyl, hexyl,

i sohexyl , 2. nethylpentyl heptyl, isoheptyl octyl

2 ethylhexyl nonyl| , |sononyl dec pt
BRBICEM, RRfRAEEGTS SRR SAYSCRyTO W%a%%syﬁ %I& e%%'ibm

Bicpdrisy | nonyly, tpernt-adeoyded heidadecyhd qaeh97mﬁm@ec9¢ bridge,

hEPHAGECYe 11§esaﬁé1%%es¥idge219%%&@51@%%&&%@9@0.\/'

el cosyl, 2-octyl dodecyl. | east one of the

ubs | tuents S1,.S2 53 is b-
gogmﬁ 2 70 *TRef SBLE r et Jr es® -paregérre%- blg nsly tﬁ%ﬁjor
farfm-ll@-él gl dhroebur? prefarmelgubsti ¥uents S1, S2, S3,
S4 have a spacer, with -a-, -a-b-, -b- c- or -a-b-c,
aAdtoiutlh t dhindaféiuTanal tfeuBetd ynak ciggioupr Hieched C;-Ci

a?Q§E'¥UbQ@4éﬂ%§tsaﬁ¥j §325%§ EEEIf§%38§£$§¥gnmgéh#ﬂ]ee§ﬁ§ﬁzer

riation is kew se

Bé@@flbl éSPW‘iPh'é w@&bs%ﬁqwgrbn t5&F 1YY lof PeHe'L, isopentyl,
heéﬁaﬂh@h fmaxyulongﬂhegpoLun mAShylge@sill t hebhel, isoheptyl,
i tue 1,-S - b t 0
SEETL nE TRtk CenlY babRL JaCUR: QTR REEG 0
gpﬁ@ﬁxhjréoQﬁcygp’2fgptyggctyy34t¥%ﬁqulceqqqiﬁﬁecyl 2-
@aﬁtymhyon peh@bd@xaNPhesadsiclh, @-geyeluesyl uciaptedeofl,

bl d
tg??&é% gﬁ %ﬁ?Fk? %%%%h ﬁ%ngge e Qléﬁévin §réE€§&dodecyl

m no gro p ‘havi ng I'ong-chain or
short - chaln substituents. kew se, dependln gn th%
=

r5t tFtaREe G5 GBe Lﬁ@saft‘mé?ﬂt 8} miSAal 5% aftnd® gr

dpaeksr -mpy-dave a | onger or shorter chain length in
order to correspond optinmally to a desired end

@HE'%\%EEQ@?u:%% They, Stéaki)-g.ht §r@jdnoﬁrfab-lbaBC@Gﬂ11€2-@cﬁlr in
y s of t st re _a are for example _ . .
é%ﬁy? éltb?ﬁﬁygéhgg ég gp@?en@ SBUtY enegil a%, -asb-, -b
ics obut-yal-ene, andy t wint ylierﬂa tepuinal| éH@CtﬂiC’@ébeﬁfﬁWen'éhe

neagent nhenss, aH@XQUH%BQtuﬂﬁﬂahﬁi&ﬂéiﬁeof the spacer may vary

SLIELI pentl.ene, heptylenc, | soheplvlsien:c sl vene,

§ R89° hoiyT8Re™ i*&onony Ienémﬁﬁ ene
2upsopyitheptndténen qﬁm@éeyueerwenabé@eeyirwé 9roup As a result
%h@uéﬂﬂé%QEﬁgﬁH%e51 tga dg@ylgin@antﬁﬂiEagﬁﬁmutﬁﬂﬁbréﬁ 8o different

%yﬁpn gﬁ%ﬁ% EQ%: 5d L;%g%% eX%Ea é%%h@ure of 81, 82, 83,
%hé@i vl gadeciyl eppliqatnanle dpireeample; d@é’rﬁll angiven structure

2rochylgadecylienes Jhaisid aloghte GhakBoiarhr anahediary
%%rg%ggfagg Aéﬂgagugfhéﬂigst é#%tgﬁaln or short-chain substituents.
Likewise, depending on the nature and structure of the terminal
amino group, the spacer may have a longer or shorter chain length

in order to correspond optimally to a desgired end application.

The straight-chain or branched C,-C;, alkylenes of the substructure
a are for example ethylene, propylene, isopropylene, butylene,
isobutylene, tert-butylene, pentylene, isopentylene, neopentylene,
hexylene, ischexylene, 2-methylpentylene, heptylene, isoheptylene,
octylene, 2-ethylhexylene, nonylene, isononylens, decylene,
2-propylheptylene, undecylene, dodecylene, 2-butyloctylene,

tridecylene, tetradecylene, 2-
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5 are for exanple nethylene and al so the al kyl enes
stated for substructure a. Wth regard to the
substituents of the al kyl ene groups of the
substructures a and c, hal ogengneans, for exanple, F
and d. The alkylene groups may be partly or fully
baimggenat Bohe , 1feBpdoxyrmichyhemeeorlgw, yoxyamtlbiyteiraeof
SLRSHE UG dHeE S 0 8 Ay CerleS znﬁé};{tty,luﬁﬁgcyﬁéﬂéfphﬁmad&}@dﬁe,

e %%%%ﬁ ic%%ﬁttyﬁ%é?{%} C)C}Q ZPE%Igﬁgerally

@% étrawfgﬁawm%ﬁé arwaedo?l Cs«vua%lfﬁf%?élﬁ s 9& %“F% c
pearfor formpdrangitylent yldepbsqltheotlkyleBeprgyrenfer
gﬁw&&hctm wl.ene glycol, polyethylene glycol,
E¥+ %%etﬂé y&%lstliﬂfélnxp ﬁllt%@eaﬂéyﬁ.ggg x%ﬁps of the

enes Is neant 1n the su?struct UL Edu ' Th

F%‘?Straﬁﬁﬁﬂs 2 2R 1% pBAtIASENES Ay o Oh &SGR, N
eylufl@hepmm‘@ﬁemaﬁyoear’a#w enefyldynpairgenateche
By hSdyib Chlle®s r id yOxyredhyBxaTpl esubs2@uben®ysl engnd ¢ is
Rheny! ?BPyéx%ﬁSle By oabﬂ@l' aLyl8Ne ik, MeaBL el Dot BE-0-cH,-, and
subst’ ECtu{ Hﬁé or exgnple nonylphenylene
%?/“edii‘; 9 $Hrant |ﬁ]fhe Stbstructures a and c, for
Bxdhpfealkplrasypbrrel Aapht RyPehealkydeny glycol of
alkytrenearad anend & HBamantn fde egalyste, uethylemeagywble,
E%pyl@ﬁ@@feolt rﬁlt@ﬁ&ﬁ'&tdﬂy@ol C'ﬂ%lEQ@ﬁM'eﬁQeglycol

f;}{—lo fne Ccﬁe O%bu% Igg% giene is neant in
PRe s abdt T e Fur es ‘afamd™ ¢ T or anple, the structure
Bbffér‘r‘i’}PéH‘éﬂ@Flzs 15}3ﬁ’§ﬁ§/‘Fe‘Lﬁ‘eﬁE‘F rﬁﬂbéﬁéuc%’ée?h% and ¢, fo
sxidgilelctyrlepbntyldnke sulishexyciemeescydobept yigde -
B&- eQ:aQK{}llér?er VESnesS &nHOGELE Rt Red laNkhdlG:, 0ot hexample,

arts L,d with one another, andlnthe
Eg%zgt nQ hen%%eé:hyg I't serves as a bri dge f t

PY rﬂ&kh’éaa‘letnﬁeléﬁﬁaﬁé Suldei FRAEEC ST ees3, 2 5% grample,
homy Iphegyleafe.t he formulae 1 and 2 that contai ns t he
B NgryTeAbels ¥iaff R2thSubapteytedel o4 anhi 8, pdrpesenple,

gg%ﬂeg%e%%%{gfl t%st er, ether, thioether, sulfone,

uted ani no, carbonic di est er

BYii e B L6RE St Mooty OB i BHPEHIC LI EE RARe o £oF
thimmieet Hemetruguas diherberdgas; . teshienprdeny 1qite
by i slgasneaikhene hos @Bant inaerOradacruandurhs thendes) rieo

flgld of capligation et A8nbiagl dalhend O ¥ AP ene .

The substructure b in the substructures -a-b-d and -a-b-c-d sgerves
as a bridge for the linking of the spacer parts a, ¢ or d with one
another, and in the substructure -b-c-d it serves as a bridge for
the linking of the entire substituents 81, 82, S3, $4 to the ring
of the formulae 1 and 2 that contains the ring member X1 or X2.
Employed for this purpose are, for example, ester, ether,
thioether, sulfone, sulfoxide, substituted amino, carbonic diester,
thiocarbonic diester, urea, thiourea, urethane, thiourethane,
guanidine bridges; the nature of the bridges can be chosen in
accordance with the desired field of application of the bioccidal
polymer.

With regard to the substituent R6 of the nitrogen atom of an amino

bridge, straight-chain
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Wth regard to the substituent R6 of the nitrogen atom
of an am no bridge, straight-chain 9 or branched
Cl-C6 al kyl neans, for exanple, nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, tegt-butyl, pentyl,
isopentgl, neopentyl, hexyl, isohexyl,
or tsEhgherdfh v, 2 BEy T E6ARy 10T BXAPY R MY he SEAYE JFoPYL
R%ﬂxlsapwamutyﬁﬁrilmapi e tephantlyl , rmmyl byl jscoehy¥l. 5
X - Y 4l Yigd ant. SEHHQ& 1. aryl in
B%ﬁeﬁt‘ef?h 1Tae;x§ghdls°6‘§ng'k_\r}| 211?%/ lip?&@rrigiajint%,r far e% Eiye, !
ﬁ]@mﬂaﬁﬁe‘ﬁ%//lR.s LR WeRECqr BRFp SXaTRA) RBheY L sAPRFPYE:  {HYS
gy DHR bhedeflaye iﬁg@eﬂpaﬁh:n@campilaarmnzsecmmwsetkam and

ertia m.ne [ e case of the
e e e e
st rai ght - chai r_branch C1- . al , r
&aﬂ’pﬁ 8F°‘h%t‘ﬁ3F?)R%t Ryt? pPééifﬁ%gﬁgo%‘fgélﬁgﬁ?g%ﬁfgg
ERoMIRERYEing awimiye v ecordnry) | anh tPEbREHt §Pinfedpnt yi |
Bexdhinksohexyl, 2-nethyl pentyl, heptyl, isoheptyl,
octyl, 2-ethyl hexyl, nonyl, isononyl, decyl, 2-
tEEQt(EjHQ '&ﬁ@é %/clfi tHQdﬁﬁﬁél ltitgmﬁec:?i ; R2- bfjtgﬁeogtwtp -e (R4) RS,

ri decyl, tetradec - pen nQn ept ade
eSSy o5, FRTTARERSf Cohapt Sey Feenhc oy ple . methyl.
Bcheht propdec ykoprmmyadeoytyl, eisdapyl, Xegethgddersrtyl.
%Qoﬁﬁht@ﬁylnééieﬁgfqu nekfl Qéaﬂ$&#i, B eyl paapht, Niéptyl,
tolyl, xyI%I; b% aragg%l( is meant, for examplg, .
BEABSALY Lphetivitet MY ARG Y BPRGY ar §T°9Y rednt, (f or
exappihept nbnyingheyy| doiscydy ck oty bct el .neapdecylor tetradecyl,

%xeimétquﬁyﬁ: g_asasaecy%@yag;ah@m,, |2-E¥:]¢€)}1@B|891y|ﬂep25deflﬂd,
y heteroaryl "i s_nean or _exanmple, furyl, pyr .
O iy ReE VIR L | TPREe P, Eor e 2 iy fpdd e
of 4hd growmnt( Ry RBanpkhd ahewyl nrnaphdvanstrirat syl
'b[l;nglsalfk%@ miahb, the Bipiehendi9up pidpRBH18nd 30

a

so oné_or more further substitlut ed on nIslugstitut ed
RBE b AL BB T hé® TP 5getP &y T h 2° dodb! & bond t o
opecyfloahkyk uilss meanonsr RiampRS, &g lepgntvher @fdrbere -
Qyaisfdy-ged in the group -N(R4)R5, such as in a
pyridiniumri ng, for exa% e. 35 By Ehe rings forned

FBF Phderarrtails iRIERE RE% SERTHEY with 'tRETN Yof the
ghooghenMl R4y RS danel neant the azirine, aziridine,

azete,

In the rings formed with the N of the group -N(R4)R5, and also in

the unsaturated rings formed with the N of the group -N(R4)R5 and
also one or more further substituted or unsubstituted heteroatoms,
the nitrogen may form a double bond tc one of the substituents R4,
RS and may therefore be quaternized in the group -N(R4}R5, such as

in a pyridinium ring, for example.

By the rings formed for the radicals R4 and R5 together with the N
of the group -N{R4)R5 are meant the azirine, aziridine, azete,

dihydroazete, azetidine, pyrrole, pyridine, azepine, azepan ring.

The saturated or unsaturated rings formed with the N of the group -
N(R4)R5 and one or more further unsubstituted or substituted
heteroatomg from the group -0-, -8-, -NH-, -N(R7)- are meant

imidazolidine,
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di hydroazete, azetidine, pyrrole, pyridine, azepine,

azepan ring. The saturated or unsaturated rings

formed with the N of the group 40 N(R4)R5 and one or

nore further unsubstituted or ®ubstituted heteroatons

PHARE81 | EoL L0 o, FUFB (47PA of TP REL o re tsothiszole,

ditmycchod bt leizabée . tisbazbddcdigime i Qaetnhfzoﬂthydroxazoler

gkiﬁ@?ﬁ@hﬁgtrYS@§£46%e,|§£ﬁ aZ0bi3Ne, R6aZMBidine, diazinane,
roxazol e, oxazolidine, isoxazole,

8? 1BE s SKAZEPR | soxazol i di ne, di azi nane,

drafzepbbe, oxﬂzazepanlaaobwetet%ﬂﬁqieonaz@kénex|ﬁeaza¢¥ﬂe:

tRI&RZBhE idd | 84idi8o1t ettrhqawfe thha&mamaolgmmdme,
i’ m dazol e, thiazol e, .thiadi azol

Byt zrfe, PW?&&}? B s ]

pi perazine rings. The heterocycles which are attached

EM% alterttleggc,t&q%b,owhic@l Lbhe &Qaegm@@eatlsl@, cbrin €00fnd he
substituent Si, r

BYPRVIFHF e, PpPhet i hlée L bh%fef'ﬁe%&gm & et mavere
conpowngdse stratredl idinthep ipsoigimcedprghdanagphsdso the same
E€$§3U%ﬁ¥0$éﬁie9f1ntéﬂestﬁ%'E%e@é&&désggr5q¥h§h9rEﬁé%%@@&ﬁbﬂe@ of

substituents of _the tﬁp QJ the: e -a-
Bt ey ot USed e RT¢ird2PhY & SPREEH R paFa§lap

gay carry further substituents on the heteroatons or

on the ring carbon atons, exanples being C1- CA alkyls
such as et hyl, ropyl I SORro

REF o | ekl et oo SBEe BatTrY Shrigrarhe

Rap, royt Sirtieet fydgsipesntdi pe-theokytercaadrual or Fhethe ring

@SL@&P‘&XG&.@S sk fe@ balﬁaﬂ% f@uaugrl%csgémspaemr a@b&pyl
may al so use [

ng s a
¢RI s kEi'?‘:YlI[l)hl %Sci%uﬁal éreétplﬁl‘ﬁyﬁe g’i“?ufé‘ﬁ@gfﬁ ?O%I ﬁ%l%kf g,
dbtwydmdi helodte, 2d? sy dr-bésGimedby mirREidiriendt ¥, radical.
i soqui nol i ne, carbazol e, phenazine, phenoxazine,

Ehenoth|a2|ne ?terlne, terldlne §$zazeg|ne

R e e
terparat b¥es.fusadt himgcapeterf. Ekensebsed tagenowRp of tlhe kind

féyé (gﬁ‘rlnget :ﬁﬂ:ﬂ@gorggg’lngglét th)&i%lﬁagié] @E.h}h:[ﬂﬁ(éb@ﬂiole ,

ngans, or exa

ﬁFb 1nerstﬂﬁﬂ§ﬁ9?llq§ut§?rbﬁzngﬁtn%ﬂena?%hﬁ Bﬁ%nQQahlne, .
peetothiazisopentyine, nebgsintipk, Hﬁaxykepunﬁohew®1also their

%?afggadapggtéﬂd’pgfﬁuﬂﬁhrogenated derivatives.

In the case of the substituent R7 of the further heterocatom N,
straight-chain or branched C,-C; alkyl means, for example, methyl,
ethyl, propyl, isopropyl, butyl, iscbutyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, ischexyl, 2-methylpentyl, heptyl,
ischeptyl, octyl, 2-ethylhexyl, nonyl, iscnonyl, decyl, 2-
propylheptyl, undecyl, dodecyl, 2-butyloctyl, tridecyl, tetradecyl,
2-pentylnonyl, pentadecyl, hexadecyl, 2-hexyldecyl, heptadecyl,
octadecyl, 2-heptylundecyl, nonadecyl, eicosyl, 2-octyldodecyl;
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I soheptyl, octyl, 2-ethylhexyl, nonyl, isononyl,
decyl, 2- propyl heptyl, undecyl, dodecyl,
2-butyloctyl, tridecyl, tetradecyl, 35 2-pentyl nonyl,
pentadecyl hexadecyl , 2- hexybﬂecyl hept adecyl ,

oct adec 2-hept yl undec 0 ej cosyl,
Y I%‘ifﬁ‘e"cyfmp %am%Jreal %W“ﬁ\saﬁ G“n}yl(‘?l‘;l"g(arrpl e,
bﬁn@ykylﬂh@nylemhybxmmdbkymanymhﬁmﬂhs for exanpl e,

aonyl pnemyd 2 ﬂé%scy%PQJx‘éMbléTE%Eéloﬂe%yEXmllshexyl
cyci opentyl, cycl ohexyl cycl oheptyl. 5 By nodi fying
FHOBEB LY Tal polymers it is possible to obtain
cationic derivatives and saturated derivatives of the

B Qfladl@. mgo@hy NBlssiadD pEfigmg@g 1@ni & gdekiNad |t\v.‘:e§bt£éf1nt he
bi oci d rotonate% gfqgo unds

1O B THE L6, Aoy RRF Ao ARt 1 ageh G The it
phigzeler us. The substituents attached in the case of
quat erni zation may be, for exanple Cl1- C20 al kyl s

such as net hyl hyl I
?%eob:aﬂsz?m% 8?{1% Opfo ﬁggybmcgsblg ;i%eﬁ%?"%t@g%éeﬁthfl
hfpgdnatasGmummytndEZOne¢lad pem@qﬁndsh@aﬁﬁynuaiqnﬂqep@yﬂltrogen or
gl‘}c;s)falhor\r?r%g%?)é: Qﬁ?@&kazﬁ%&yEa%%eé%ﬁomlzbhgsggé@ogf iquaternization
iy &égyfor t%é%w%%cﬂ-czg 21eh ﬂ“ﬁ%h@ﬁ ,meﬁé%'[ ' ?éy} , propyl,
hﬂbgméeeyl Ju2vhexidotbetyl ., theptladetylpentyét adopphtyl,
25 art%éiurr@_ ﬁyl umgﬁgfcw mea{ngs_uiyl 2h@§t§§yl| dQQ@lQéﬂt,yl

Y
ASlpHt h%?eghu PSWW §°§¥Pch lggn‘”’fy&r g?é’r%m %"é’ %Pyyl
phivyllet dodecydr 2abkeyl Bwarys Gnmﬂ¢cns.rﬂ9My#@ﬂﬂyﬂyI2 The
ﬁéﬁﬂy@.ﬁbﬁyﬁe%‘e}{@éde\éﬁﬁ ni?éécaEScPI e@aﬁ&%ﬁldtaeffl RBOREEy1DY

pol yner - anal ogous feacti on sul fate
SFIAECT hal s &&g%]ru“&FakaanH%\gil?cd’és SEFOC:% FhryTedecyL,
pofynensh ey &bs exhakke t pbehipr.mtolybalkvéybf napherel.

Qgéf¥§158§ﬁgh asg, Hel QkadiBrle, géﬂzﬁixa ie@ﬁyﬂlq%rféiﬁﬁlgiyls
salts of oGggnlc aci ds suc

e S5t TP RIRGSHET Gﬁ?liﬁi&oﬁfct4%§15?%ﬁ¥%§awa¥xﬁ ﬁee arEd for
brargiitai e dolgdebipnal tertsr @addignt hethd damlarlb@nagaqe@, alkyl

hhe al MPEJraﬁﬁ?i MhalSHEY. as by hydrogenati on, by
addi tion reactions such e X|dat“Hp chl

rin
ﬁﬂ%ﬁﬁﬂ SNPIYY " SATOMYa 21 RT Fl AGed oﬁ?h%ﬁlé%a ?%ﬁféa acids

such as HCl or HBr, for example, or the form of salts of organic

acids such as CF,COOH, for example.

The saturated derivatives of the biocidal polymers can be obtained
by aftertreating the double bonds in the polymer chain, such as by
hydrogenation, by addition reactions such as epoxidatiocn,
chlorination, addition of ammonia, crosslinking copolymerization
with vinyl monomers (e.g., styrene, acrylonitrile) or with olefins
(e.g., butene) or with acrylates and methacrylates (e.g., butyl
acrylate and methyl methacrylate), hydrosilylation, thiol-ene

addition reaction, for example.

For the purposes of the present invention the term polymer also

embraces oligomers having more than 3 repeating units.
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with vinyl nononers (e.g., styrene, acrylonitrile) or
wth olefins (e.g., butene) or with acryl ates and
nmet hacryl ates (e.g., butyl 35 acrylate and met hyl
nmet hacryl ate), hydr osi lylatiomn2 thiol-ene addition
reacti on, for_exanp For the purposes of the present
Fig, BAPP IR RELYTRER, BBl%}ﬁéF‘ LI3E P25t 8ReCBrIEY
bandiengombing tharhe3geepedt Engnulai 8 s. ActRrdifid vbEbeiigyention
P@%@rﬁr&ﬁdgga&dﬁp&u%se JRagged Tg‘éﬂefé?l”ﬁ%&e'ﬂ@& 3
correspondi ng t he general fornmula 3. Accordingly

=ty on further provides conpounds of the
la 3 ;In S2 S3 n=0,1 5 fornula 3 where
Xl an 2 n be identical or different and where X1
and be-CH2 -CH2-CH2-, -0-, -S, -N(R)-I
;-(C-C(RZ)R3) V\,here Rl, R2, R3 = H,
strai ghtt2&hain or branched C1-C20 al kyl, where R2 and
R3 can hg, identical or different, 15 and where the
substituents Si, S2, S3, S4 can be identical or
di ff T¥ARIkre S1, S2, S3, S4 = H, straight-chain or
branched Cl1-C20 al kyl, cycl oal kyl, al kyl aryl,
LAlKYh . 28] ¥bh, 20 be%&t(‘:.gg). d\ﬂHﬁggféretﬂHt Yhd aWh\é@@r}@. Bla x2
I's an unbranched or branched Cl-C20 al kyl ene whi ch
Siftlbﬁnally IS substituted one or nore tinmes by one or
nor e hal ogen groups, Hef.er&bl-¢Ha, ©2-C6 Sal kylf &ie; . 25
-CO-0- (CH2) 2-NH (n tmyi) <oz Rars( CH2) 3-\H
(n-butyl) , -COO0- - NH (n- ut X)
- CO- O ( 3- (di net hyl am‘“ﬁ’ﬁf‘ﬁ yF§: R ‘

branched C;-C,, alkyl, where R2 and R3 can be

straight-chain or

identical or different,

and where the substituents 81, 82, 83, S4 can be identical or
different
where 81, 82, 83, S84 = H, straight-chain or
branched C;-Ci alkyl, cyclealkyl, alkylaryl,
aralkyl, aryl,
-C0-0-(R9) -NH (tert-butyl), where R9 is an
unbranched or branched C,-C;, alkylene which
optionally is substituted one or more times
by one or more halogen groups, preferably a
C.:-Cs alkylene,
-C0-0- (CH,) ;-NH (n-butyl),
-CC-0- (CH;) ;-NH (n-butyl),
-CC-0- (CH,) ,-NH (n-butyl),
-C0-0- (3- (dimethylamino) phenyl),
-C0O-0- (CH;) ;- (4- (dimethylaminec) phenyl,
-CO-0-(CH;) ;- {1-piperazinyl),
-C0-0-(2-pyridyl),
-C0-0- {3-pyridyl),
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-CO O (CH2) 2- (4- (di net hyl am no) phenyl, 30 -CO 0-
(CH2) 2- (1 -piperazinyl) , -COO(2-pyridyl),
-COO(3-pyridyl), 13 -CO O (4-pyridyl),
-CO- O (2-piperidyl), -COO (33piperidyl),
-CO O (4-piperidyl), 5 -CO0-(CH2)2-(3-1indolyl)
-CO- 0O (4-(2, 2,6, 6-t et T8N th4y‘|P§f5f lirdyl ),

- phenyl ene- CH2- O ( CH2)2-d CH3)Beridvdl d, -a-b-d,
-b-c-d, a-b-c-d, whergqsah- f the
substituents Si, 10 ggbsgﬁﬁsge%&ﬁﬁ% H,

strai ght-chain or br&fcRett EIPESEYal Kyl , cycl oal kyl ,
aral kyl, al kylaryl, -aoyb; (Ghtk-Wheirlcdyéhn be a

strai ght-chain or branghgd £3-C20: &l k¥t £nendd $€dyl),
two free valences are located at th

wo ends of a
chain of at |east 3 CpﬁFBﬁJs‘?ne”ﬁF’éPé?%lsy'Né%EQ-’CG
al kyl ene, and whi ch opt-donad-bydi s-lsgbdt iddt-eddone or

nore times by one or jpre halQgen H-OWPSyhe 40bMitdents si,
sil oxane, an oligo- or polysilooxane

repeating units, or oXynethyi‘end Wt gl‘qg%'%ﬂnfg?éﬁé%ﬁ}f“e%re
-(0- CH2)k- where k =brbn2Bed 0k-Go G2kEA. alvickbeHerlgl yratkyl,
ni ts, or a oyl val kyToRe 20 R Eral kol ene. whose t 0"
free valences are located at the two ends of a chain
ofid atherkeastan3b& at ons ,st8Pidwirt -ahail kyl bradodrd, C:-6f ahkylene
arylene’ whose two free valences are located at the
two ends of a chain of at least 3 C atoms,
preferably a C;-Cs alkylene,
and which optionally is substituted one or
more times by one or more halogen groups,
or a siloxane, an cligo- or polysiloxane
having 1-20 repeating units,

or oxymethylene or a polyoxymethylene - (O-
CH;) .- where k = 1-20,

or a C,-C, alkylene glycol or C,-C,
polyalkylene glycol having 1-20 repeating units,

or a cycloalkylene,

or an aralkylene whose twc free valences are

located at the two ends of a chain of at

least 3 C atoms,

or an alkylarylene,

or an arylene,

or an alkylenearylene,

or an arylenealkylene,



10

15

20

25

30

35

or an al kyl enearyl ene, or an aryl eneal kyl ene, 14 and
where b can be -0-, -OCO, -OCOO, -CO, -NHCO,
-5-, -sot-, -so-, -OCS O, -N(R6)- where R6 = H,
straight-chain or branched CltL6 al kyl, aryl,

aralkyl, 5 -0-CONH, -NHCO-NH, -0-CS-NH,

AR EREREE SoPPE oG O 09 0O s O B
where ¢ can be a straight =8hai - br@rtéhed. C1- C20

al k_yl enlei 10 pr Sf e_rammgpl'h@@rali‘é’lﬁﬂegsﬁ/ﬂ&iigﬂt—chain or
optionally is substituted ope o re ti ne or
nore hal ogen groups, l?ﬁ*angh%%céi( n‘g?kygln 8%0-a¥8?ky ’
pol ysi | oxane havi ng ©-20-¥iepealViriP-UHrt s;C-£5-%F-,
oxymet hyl ene or a pol yexyssiy! eme c (neDEH2) kim-other ¢
k = 1-20, or a C2-C4 al kylepne glycol or C2-C4

pol yal kyl ene gl ycol h‘éﬁ'ﬁ@“i‘-'zo repeating units, or a
cycl oal kyl ene, 20 or an aral kyl ene, or an

ah& lrak¥! l@rtea,n f,grl an @rs)fhzrﬁf@ltdQﬁaﬁn o@gkyimgarw-?ge;dkylene,
or an aryl eneal Kyl ene 5 an \ner can be -e(R4)R5
with e = Nor P, 30 v?feelfgr?%lé’ ﬁ\i{\%gpgl-kéz(lﬁﬁf'%.can be a
guani @iyl opaidingdly isNEuGENHptRHXoneaar Neanigh§iheutogrdone or
gyani gy hai 8 gkougs, bi guanidinyl radical, a
hydrazi nyl radical -NHNH2 or an N %#bsé_i tut egl <iloxane
hydr azi nyl radical, B%rﬁnalgﬁ%??l& Fh “thg° gridup°Y
- e( RAB&REngl15-20 repeating units,
or oxymethylene cor a polyoxymethylene
- (0O-CH,) ) - where k = 1-20,
or a Cp;-C, alkylene glycel or C,-C,
polyalkylene glycol having 1-20 repeating units,
or a cycloalkylene,
or an aralkylemne,
or an alkylarylene,
or an arylene,
or an alkylenearylene,

or an arylenealkylene,
and where d can be
-e(R4)R5 with e = N or P,
where the group -e(R4)R5 can be a guanidinyl radical
-NH-C(NH) -NH;, an N-substituted gyanidinyl radical, a
biguanidinyl radical, a hydrazinyl radical -NH-NH; or an N-

substituted hydrazinyl radical,

and where, in the group -e(R4}RS,
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the radicals R4 and RS can be identical or different
where R4, R5 = H, straight-chain or branched Cil-C20

al kyl, aral kyl, alkylaryl, aryl, cycloal kyl,

heteroaryl, 5 or the radical s19R4 and R5 together wth
N of the group -N(R4)R5 can_forma 3-7-nenhered,.

sat ur at ed gﬁ‘?act Pabed™Fi ﬁ@,canps‘:éf’edre%f‘g;%aﬁraczlﬁfleﬁg?t
aziridi ne,wtazet®4, @5hydt.oszesight-¢Baigreti bignehed Ci-Czo

pyrrole, kel idiaie,1 Pyikgien,Phper | di-Bta1kdlePidiRroaryl,
azepan ri ng,kryor toge%’hgr vm?tﬂﬁﬁN of:pflhe groupk?N( R4) RS Y
and wth one or nore further unsubstituted or
substit ut ezt tbehetddrodt R¥sahd dh t he group -0-, -5-,

-NH, -N(R7) where R7 = H, straight-chain or branched

Cl-C20 al kyl, aral kyl, cycloal kyl, can f

5- 8- menber ed sdCHFHE dwaﬁ/d‘h§ tg}{eatgéau]?iwggm%

pr ef er abl ycaan foxmzoBe7 -neambazed eattedteal oF eunsatpnzigre ring,
tetrazine,, BLPHOlJ B8, adHiREDIPNRLENG, LELEHZAkRydroazete,

thi azol e, 't hi adi azol e, pyrimdine, . pyrazine, . -
pyri dazi nea,‘ZEtbiib%‘?"a?Vﬁ%&ﬁr Wﬁ?@é??‘%}t @Hrbﬁ%pnéar AP tdine.
ring, 25 whepént hexzeptr ogeg.of the group -N(R4)R5 in
such 3- 7-nmenbered and 5-8-nenbered unsaturated rings
may optionally forma doubl e bond to one

i t ?é:'h r -C—)f (:&4'3%5 and with
substituents R “P&ERT Yy Fhdt 76 5% i
quat er ni zeshef ornmdne £hethegr ougbshi R4eB or 3wt inhesde d

can be a 3 lRBERG(CdSAlMLaLRAOLoUNSALYr at ed
ni trogen heterocycl whose oncIi) to the conponent a, b
K7

or ¢ of thé™sub ént Si, 35 S2, S3or S4is via a

ri ng car borherpr®f er abl gtighizigtiane, cnidrendierke Crdzetadkyl,

di hydroazef,e,kgzetddibgix,Ayrrol e, pyrrolidine,

pyri di ne, piperidine, azgrgji ne, azepan . heter o%écl 8449,

or a 5-8- n‘g"}?oéf’ﬁrﬁl % Zf B HTRATET SRTYAR (R PR dUHRATEF By FARY

conpri si ngpdf&Bably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazole,
thiazole, thiadiazole, pyrimidine, pyrazine, pyridazine,

piperazine or N-substituted piperazine ring,

where the nitrogen of the group -N(R4)R5 in such 3-
7-membered and 5-8-membered unsaturated rings may
cptionally form a double bond to one of the substituents
R4, R5 and may therefore be in quaternized form in the

group -N{R4)RS5,
or where d can be

a 3-7-membered saturated or unsaturated nitrogen heterocycle
whose bond to the component a, b or ¢ of the substituent §1,
S2, 83 or S84 is via a ring carbon, preferably an azirine,
aziridine, azete, dihydroazete, azetidine, pyrrole,
pyrrolidine, pyridine, piperidine, azepine, azepan

heterocycle,

or a 5-8-membered saturated or unsaturated heterocycle comprising N
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and one or nore further unsubstituted or substituted
heteroatons fromthe group -0-, -5-, -NH, -N(R7)-
where R7 = H, straight-chain or branched C, -C2,
al kyl, aral kyl, aryl, al kyI ary1leh cycl oal kyl, 5 whose
bond to the conponent a, or of the subétltuenic;i S1,
S2, SFhPISLY §‘°€? afuétPFﬁdm@&PB%‘rF“tB?e‘frelsﬁ €
oxazdexerbat@molfeom ttdler gzalpe, triazi ne, tetrazine,
{Ygl‘ pgcbl d nles t h'NﬁnDrm@H N€yhelrBl Ig',alol.‘-le’sttrl?ﬂl@ﬁ@lc@maln or

i adi azol e, pyr azine, _pyridazi ne,
pi per%nﬁBe%rcp Ci?@ ﬁ]%’ﬂlbsﬁpa%&(]ﬁ’ &d Frper A, ﬁéryl' cycloalkyl,
het erdeysel bondrref erencapesengi werb tog corpehadsuipft ithent S1,
genergd Lorpula 3swhere ggngiggrggl can be identical or
different and where Xl an 1%@-CI-I2.-, .
. Q—Q-Qﬁ%efab]@’. an_ %xazolﬁl( Fé‘jﬁlaz"lefp(tﬂtfaz,o S Ct::daﬁj.)nﬁs) ’
wher eteRrpzR2e, RBrphdd inst ridiightretivdiine orimijrapishedhiazole,
Cl- Cz&l%ﬁ(éole",\hs)ﬂ?mﬁ%lﬁé‘d FFoa Ak, b%yricﬁ&@hécghp@&az:me or

different, 20 a where the substltluents S1
S4 cdl sb‘QSFbltéJrﬁefic%’rpe&ra“’b? EEPEMTY ®where Si, S2, S3,
S4 = H -b-c-NHtert- butyl,

pPhenylene- CH25 0; (t%%.%dﬁﬁ%@ﬁ,thg%m‘éza@ Arouasi one
of the substituents S1, 3,

32,
wheze fb Rt K2hERY IPeor ICTHHERY | %ﬁqé‘lfszéﬁ‘eé’t( RO PETR Foagf X2
araneé where b can be -0-, -0-CO1 -0-(CH2)"- where
n=1-6, 30 and where Gycan _bg, _@H§1rabght schale 0an -
branched Cl-C20 al kyl ene pr ef er abl Co al kyI ene
whi ch optionally is Slfb(&?f'ut'éﬁ %ﬁD@ é? hore tinmes by
one or nore hal ogen Wroupsl, 33, ik =f §F miraigherdrasesr

all of the stereoi SOMRLLENLOHIB0fa1khe, HIUCRIBA RS can be

shown.
identical or different,

and where the substituents 81, S$2, S3, S4 can be identical or
different,
where S1, S2, S3, S4 = H, -b-c-NH-tert-
butyl, -phenylene-CH,-0- (CH;),-N(CH,),,
where at least one of the substituents S1, S2, 83,
S4 is -b-c-NH-tert-butyl or -phenylene-CH,-0- (CH;),-

N (CH3) 2
and where b can be -0-, -0-C0-, -0-(CH;),- where n=1-6,
and where c¢ can be a straight-chain or branched C,-C; alkylene,

preferably C,-C; alkylene,
which optionally is substituted one or more times by one or

more halogen groups.

The formula 3 embraces all of the stereciscmeric forms of the

structure shown.
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17 In formula 3 the ring containing the ring nenber
X1l is part of a 7- nenbered norbornene ring, a

nor bornene derivative or, if X2 is -CH2- CH2-, part of
an 8-nenbered bicycle. For n=012he ring containing t he

ing ne 1 carrles t.he 5 substituents , 192 3 _
%ﬂ. gPTb {1 SRR A eéf SdENtT cal dilsf.%ar%nf,f »7
annba‘rnéedonhﬂreewglbecy@In@rb@rwﬁn@wwetwngﬂneﬁ%éﬁ X% —CHa-
ts,-€i bgﬁr o2 4n rgarpﬁtams&cgdng;@jmu@ene ri ng, a nor bor nene

gerlv Lve

?Ié)}t—l ethﬁ'l’ﬁlglgbti:ont&lnné%r’fthgl r:n.nnc_:g melinlﬁer X§ carm%.% gh
gapFHiggentre sgub%:u tSdens Ser BZ, X3, arsl4xz1®arrrlbe t%?rmlcal or

R9F AQlReNes e EL YA iIoheo ad1e0 b@B@l@C 88 rrhrigTbes adng afidi®idr X1
bIC cl es, havi ered bridges,an

B e A
ftérl’ﬁﬁstbyC}& Bet-er sattomemdsrefobifysigu| Bhi3, bh-!)cﬁes COntalnlng

prhefsmgedenddr RFloatrthen dHe b@dBilkaescs pueferalby od. =
X2. In formula 3 the straight-chain or branched Cl-C20
al kyl substituents R, R2, R3 on N, P or the

Erecyeain soximubeee biﬁlrdvatﬁiwehelSQGménm@rW@wqrﬁd carbon

%@EWl%tsedhix}'ﬂn\ﬁeBﬁo ral- ngm@erx%df B%:Ld@éi’énm& oEiEtb hwe,mbefwlhndge,
L SORr O u |so t tertsbut

[’Jgn%c}‘ 5‘%@?&% %% W5 g F I}eélxyl %50 tey atem.

2- nethylpentyl heptyl, |soheptyl octyl

oethhexyd , nognyd ,presgmayl 1£ degyl thedr 1pr OBthbept vl ,

undec dec , 2-butyloctyl, tridecyl, tetradecyl,
§E© ’%%Hny é%; pent adecyl , hexadecyl, 2-hexyl decyl,

hept adecyl, octadecyl, 2-heptylundecyl, noradecyl,
@hcﬁﬁéﬂuia 23 Q:@xteyggﬂﬁ%ﬁ}fl-challnnof Ak Re B CU'@O alkyl

lsg ? u‘éa]t_agé gﬂ%legh% ,03{ egg | g % ngocalc cE]cru%lgf boncﬁ%f the
enépycdnesl 30 sesomrtegy Fehwenebuing ene fqrssb@mﬂleenethyl
E%ﬁ&r b%&xﬁﬁﬂeﬁsgsmpx}len&tyv Spmtty{_t ert%rtnsﬁ@a?t peena,,
X I sohexy] ene pe epty
8% 4 I’eIPFeOpeBE%yI éjﬁgy 158 y’flhegy Epemﬂ% L%pnt
usehnppwﬂenqctmiec%+Qﬂhylhékxﬁ'op9¢¥ﬁapﬁ§¢¥ﬂﬂ?l u¢ﬁR¥§yléne
?thﬁﬁglegﬂ 1, %n@é'ut:yi Otgt:)&é@flel 2tﬁdt@@;6¥£ﬁnetr3§ecyl tetradecyl,
etra e, n ene, cyl en
ReRFHE! g}‘% pfntﬁg d&b ’%lgﬁc ’hep ex g%y?égf Teptadecyl,
@ctedhyyglehfhepth@ﬂﬁq¢wmnchgyyﬂe¢ﬁir en@ﬂﬁydec9fQﬂﬁ¥1d°decyl
ei cosyl ene, 2-octyl decyl ene.

In formula 3 the straight-straight or branched C;-Cy alkylenes of
the radical R9 are, for example, methylene, ethylene, propylene,
isopropylene, butylene, isobutylene, tert-butylene, pentylene,
igsopentylene, necpentylene, hexylene, isohexylene, 2-
methylpentylene, heptylene, isocheptylene, occtylene, 2-
ethylhexylene, nonylene, isgoncnylene, decylene, 2-propylheptylene,
undecylene, dodecylene, 2-butyloctylene, tridecylene,
tetradecylene, 2-pentylnonylene, pentadecylene, hexadecylene, 2-
hexyldecylene, heptadecylene, octadecylene, 2-heptylundecylene,

nonadecylene, eicosylene, 2-octyldecylene.
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18 At |east one of the substituents S1, S2, S3, $4 is
not H, straight- chain or branched Cl-C20 al kyl,
cycl oal kyl, aral kyl, alkylaryl, aryl. 5 The
substituents S1, S2, S3, S4 hange a spacer and also a
termnal functjonal gro B of exa le t
BEUTARICPRS GF THE FUbsRBHATe. fd B4 of - 3o ﬁa Rrrgiaht
spateror wrddrhed- ¢:-Ca- bllgyl- begelwikyh, kare;tkmd,alhy-‘eﬂrryl
ady1a termnal functional group. The length, nature,
and substltutl on 10 pattern of the spacer may vary

th g | at,l W QssLbl & minal
mﬁ th ué’ Sgﬁﬁueinfttsu? ?oﬁszpa?% e%n g?vei he {jééér(e% ﬁgﬁ - e
functicondl 9gpvdup. As a result the substituents S1, S2,
83, wa ot aBxanp eCHIS GAbbEdI@ueds t-a-di f foent and-d or -a-b-c-
pllcatlons I n. rderto optlmze h tructure
% E §% %§4 F ql -b %‘ %.% %ﬂﬂ fqh -d, a

of a‘certain’ appllca ion, 15
éﬂarruﬂmaé qumoaagug}@ﬁpsﬁhﬁcﬂawﬂbf nﬁweresp%%rsubﬁﬁl‘f%“on
Resedh 8r ¢ WpBedr &ﬁt}omi@r yuemld ar bidy yahes mMvazhation is

n%gghtLgﬁ 15&V|£9 éﬂ%ngub tf& 1on §g9%%r8 g%rkhe terminal

ew se, de en nature an
svrgetemal gfrqure ﬁérmwlanﬁ% S@JP%‘E}FFUEFFI% Hpaker Stays4 can
Baveu s cmonger-ren §$1@|r1|EEéreﬁﬁabgld|@@gﬁ.Baﬂﬂ&;n9[dﬂ_f oirfler to
[espo 0 nm 0 I I Ca ;. :
SRLCSERoP SRR R Yoo 8, 958 SE0ES0A SRS Acacion.
Sabstraaeiar ema argivedr stesuErpre 9r spy| sé’ﬁéerbu‘tty [feneossible
icS0ReH Yl e8&sndae Pt ¥t Q:@;-Qtla:ﬂrys Qﬁﬁtﬂidéheﬂﬁlnﬁgeaegﬂtweﬂ@ long-

HEALS i BnoTCORET JT-BRE Ryt A=V L0t L PR gnccte

lfysi ENE, I ene, v | ene,
noRyterad FETGHYE afeth’élefeewﬂéﬁ%l amzmprﬁfWPhe‘Ht%/Péﬁ%er may
%Qd@%/'l%ﬁ@er d&deaai@iechanbutewmtml Sfder tbridieeybent,

L ene Pecpt Inon Ien oPent adecyl ene,
gx ﬁ'yene exyI ene. jhept adecyl ene,

oct adecyl ene, 2 30 he tyI undec 3" ene, . honadec

Ehe o AaEABE - hadat 9 d%&ée%deﬁe PHEYLEHES aﬁtyftehéP’HSfo“r““ure
hr anshed €langp2@ pldoyllenes afysedist tachutry@ege, greatfbene,

penal gﬁéhxle% gnt,ﬁ]tetax' ey F.Egprlgeyém%ne,

ene | enes stated fo
§uag*ffr>t}<§>eaﬁéleale 3Bewtlﬁn?egéfaaewl€ﬁ%' s‘i?&é*%F%ent s of
tzhetmﬂhyébcgnaaegr aupsl vk, t heoncaubste, udeuylesiea and c,

%9 ?1 @)Efenef oﬁ?tfe)&g'r.l.@llr);g dgdﬁlﬂqege J%%ty%é%ﬁ)l@ﬂ@

nma art enat ed
trldecylene, tetradecylene pentylnonylene, pentadecylene,
hexadecylene, 2-hexyldecylene, heptadecylene, octadecylene, 2-

heptylundecylene, nonadecylene, eicosylene, 2-octyldodecylene.

The straight-chain or branched C;-C;, alkylenes of substructure c
are for example methylene, ethylene, isopropylene, tert-butylene
and also the alkylenes stated for substructure a.

With regard to the substituents of the alkylene groups of the
substructures a and c, halogen means, for example, F and Cl. The
alkylene groups may be partly or fully halcgenated.

By oxymethylene or polyoxymethylene of substructures a and c is
meant, for example, -0-CHp-, -0-CH;-C-CH;-, -0-CH;-O-CH,;-O-CH;-. and
generally -(0-CH,;)})x- where k = 1-20.
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By oxynet hyl ene or pol yoxynet hyl ene of substructures a
and ¢ is neant, for exanple, -0-CH2-, -0-CH2-0-CH2-,
-0-CH2-0-CH2- O CH2-, and 40 generally -(OCH,)), -
where k = 1-20. 19 By C2-C, - akyl ene glycol or

C2- C4- pol yal kyl ene glycol of substructures a and c is
e aft-C, fadiky dxaarpllecoktdry Fefe-aflye bty lengr afpdodnet
gwg@éucthy&ylaeragdg& yicsotnear&ol ysi feﬂaetBEe gle}tﬁplene glycol,

pol o] , Yhut yl
@)?E%Efaﬁ Pe%wl 45 5h CO é %q%s 3E]%"t%ur isY('Egiand c,
PO YPESPY| F%,glcyy"eioﬁéﬁ%ﬁ’?‘?téﬁ@?ecﬁ}ﬂé’lcaﬁexyl ene,
cyctodiepllybnes By waakkin eahe sshargantudey thend c, for
%&Qaﬁ éJthyéleo;?enti,péneexaypi&nex p&%ﬂybpamﬁébe EeneBy
%’l qe LS, rreant ¥:h sug l’é%&'grae %br 6xam le
drieqg) iSe ATt enyF’e’f Wyl ene:’ By pLe
@hkwﬂesrrwgh@lq S meant |n the substructures a and c,
feor aexaRPkre lmaeyﬂuphanyﬂuemabseyucamyé efe fios aeaniei n
tr for exanple, phenylene,
tbgg ﬁ:%% ggg%gg ﬁﬁ%{% I enear gene IS nmeant t?e 1
?él’bé{]fyd@trﬁ}%%e &Sa‘ﬁ%la”c? T“o‘i’ éé PHUE T T He @ sf"?‘%ﬁcct'u gr exampe.
oGPl glramytene- , met hyl enephenyl ene. By
@wlaﬁfmlekyé RNt SidRABL sudbthkler SRSk it Wi esomd edBflps,
J}eexnaerrpl nell) egg ructure -phenyl ene- CH2-
emBth tI 20 The substructure b in the

§erb§ ]ﬂG@FEf‘@é‘-enﬁ bs dueant imthecoapsbgrciayesad D Fr dffF
feeamphe Ithakitngcohird heHsphierylgart smethyd enephenyl ¢de one

%?Ogﬂefeneaﬂlgyléﬁet b§ n%légét{ryQEHrﬁleQchglﬂets 8E€4NEL e, Aford
ntire s bstltLrJleE]ts S1,

bri i nkin
o505 | e 4 RRELTY et ey hferY e g iLe. S
the ring nmenber X1 or X2. 25 Enployed for this purpose

ahe, sl re¥aiid @, ieder sulgitheeturdshi-eetReandstd fboned serves
l EOB(J:ngige §c%.b%fhlet yfrﬁcq.ner%pcﬁ'hecéﬁﬁggl ﬁalq}seﬁt etE or d with one

|ocar ni.c diester, urea, th ourea ur et han

CRP DTt RANCE™ BRaRTIATES BIRagRSS 3 fb TGP 0" bio PRudse or
b dbpscioanobe hehesirei BubsttoeelenEd Wi h SeheStidsi Flrl Ting

firek e Gforanpd Iacagh@rbdhftahlike dme?ﬁir@almen&k mal yHee.. V\]{t h

r. upstituen It n (0]
UL T SIS Rt Uing, ey e,
é@%??tqﬁ§an§u1#q93 e%%ﬁﬁ@ﬁé e, substituted amino, carbonlic diester,

thiocarbonic diester, urea, thiourea, urethane, thiourethane,
guanidine bridges; the nature of the bridges can be chosen in
accordance with the desired field of application of the biocidal
polymer.

With regard to the substituent R6 of the nitrogen atom of an amino
bridge, straight-chain or branched C;-C; alkyl means, for example,
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, isohexyl, 2-methylpentyl, or
nechexyl. By aryl in the case of R6 is meant, for example, phenyl,
naphthyl, tolyl, xylyl; by aralkyl is meant, for example, benzyl,
phenylethyl; and by alkylaryl is meant, for example, nonylphenyl.
In the group -e{(R4)R5, e is N or P, this group therefore
encompassing primary, secondary, and tertiary amines and

phosphines.
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met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl,

i sohexyl, 2-methyl pentyl, or 35 neohexyl. By aryl in
the case of R6 is nmeant, for qxﬁnple phenyl ,

ht hyl , tolyl L
GROTHA £asBert e SHHREGYELIA RS, A by i BIPURY F(§a) RS and -

NEBAOLRS, fetrawgathhﬁlnnonybqﬁmshy@ C:- ¢ﬁ|&ﬂh§lgm¢ﬂﬂ§ for example,
m§£ﬁ¥9 R@thﬁﬁ' %m%5§¥, Eso££3ﬁ§19r£u5%lthﬁ%éﬂﬂ@&@ tert-butyl,

enconpassi n rinmar secondar and tertrar

BREEY L0 R CReaRs Ty | o REREY 1 ASBaET g eety TofE,
dabstl t deoheptRd, ®REYOf tiehgibemnd .- PORA), R5sammhyl, decyl, 2-
%@5&9}1‘?@ t§£ r angggyfh%'oae@fl bﬁaﬂWﬁ@c%r C%Ql@éé@il tetradecyl

neans, for exanp
BaPHEYIPSBELA ;ﬂent%%wlbuﬁ ade%lemzyrlgxxol%ﬁ%h s BkahLiy,
reopdntntl , 2 frepyl lundohex yona@eewt. hyk pestly| 2- Qbﬂmé99§¢cyl
'b§09ﬁpit YLLS’ mé’é}lit)’ | 02 e%hyi@%}{émylnoHxﬁhtﬂy‘ilon%h}gh, xylyl;
% ropy | heptyl, undécy]| 9 QQX
?Yb ’E%Aké’&t % eﬁFFdef&ﬂ exqRlea oAyl BIRERE YR HGny | |
pentla;dedyylaﬂyexaelemgpint 2tdreeyhueicy| nomdphadely| |
Ilky]’_2 Q;eHEéﬁlnﬂJnqggyéxam@@@a%@Y&per&'yﬁloswolohexyl
2 oc yl dodecyl ; by aryl is neant, for exanple, phenyl,
ﬁéﬁﬁﬁﬁﬁﬁtylfolyl xylyl; 10 by aralkyl is neant, for
enanm&(hetbewanﬂl 1prmaaytetfqﬂ exampiebyf@ﬂﬂéylayy#OHyé.
hm$@ sxample; . nonyl phenyl; by cycloal kyl is
or exanple, cyclopentyl, cyclohexyl,
cycloheptyl and by heteroaryl is nmeant, for exanple,
fTur yhe 3pyrmemqﬂred Uk atthropitemyhgs Fprneld myiith the hef the
t%_]ﬁzu Jmﬁaﬁs’s uaaatws%t @{3 &%engsSfn%rnﬁageaw@lgawfatudo;mgs
e and al so

rou
FRSBE Edt*ﬁ ﬁ’gef frh&r e Ry PR %fa Re® gﬁs%%r
hH@EﬁééﬂbmanthaﬂnSOrﬁgdhumhheﬁorﬁOarﬂgu@ﬂgamqn@ tohene of the

%hké&&kﬂ%n@?yhi:0&@“5&&d%ﬂ?'éﬁé§@@@ré‘%eoaﬁhéH}nEQéa in the group -

subsiituents R4, and” may therefaré bemg at erni zed
iN{RE N gEBER a8 N(‘F&)H%ld%‘tﬂdw 5879 n £8% p¥13 Eﬁl umring,

for exanple. By the 3-7-nenbered saturated or
%%@ﬂyrsa%egeﬁ?etrgaogamr%eé Q;If@gsat%%%a mett@goé\gmqfest Rermed

gr.oup .- &RA% are preferab nmea he azirin
Evamaheiny zté’teegrﬂffhygr‘%“a)zpét are é’f&fFﬂ?tﬁé{ m‘ﬁ?/’ftr 5Pg, azirine,
pd EDdirg, nezetepydiltidreazpi e pkei Eneazmpirnée, anepahidine,

IR Qa1 Y, Flﬂﬁeéd‘?ingerg%%bgge SaLupat edngr unsaturated

hét erocycles forned

By the 5-8-membered saturated or unsaturated heterocycles formed
with the N of the group -N{R4)R5 and one or more further
unsubstituted or substituted heteroatoms from the group -0-, -5-,
NH-, -N(R7)- are meant imidazolidine, pyrazole, pyrazclidine,
dihydrothiazole, thiazolidine, isothiazole, dihydroisothiazole,
isothiazolidine, oxazole, dihydroxazole, oxazolidine, isoxazole,
dihydroisoxazole, isoxazolidine, diazinane, diazepine, diazepan,
preferably oxazole, triazole, tetrazole, triazine, tetrazine,
morpholine, thiomorpholine, imidazcle, thiazole, thiadiazole,
pyrimidine, pyrazine, pyridazine, piperazine or N-substituted

piperazine rings.
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30 wwth the N of the group -N(R4)R5 and one or nore
further unsubstituted or substituted heteroatons from
the group -0-, -S-, - NH, -N(R7)- are neant

i m dazol i di ne, pyrazole, pyrazalidine,

di hydr ot hi azol e, thlazolldln i.sot hi azol e

TPRyRR=GF SotHiea, BIEED 7S AYPADST i At Bk SO to the
dbhydreoxazal & ocoxazdl khé rebst soyeazobl, S35 S3 or 54 may be,

dbhydrQbs0XadRl gand $8%B&Rds dbf‘@ceddh.ﬁzﬂl{éaﬂﬁo slicazepiae,

di azepa r ef er ahl Q |azole tetraz
PrrapEE  (RPATARr NGl e “Ehi iRk B paerceebly in
srabslaizakest s tdfi ahe)lte/pﬂ h#adi azol e, pyrim dine,
pyrazine, pyridazine, piperazine or I\I-subst ituted
pi eraz e rin 1 The eterocy Ies I.C

P ot Y P PR R 5P BIEY On T FEBTDORSRTSY Bpragraphs
uﬁytd'aefrsubvstukteuembsaltuezcs S8 ©re Batempptbms of op the ring
exahhl arohde e&@ﬂﬁlé‘so@g@xﬁdﬁ St aiigd o Budhast @@hyl propyl,
precedi ng ar agra ter oc cl.es_ of this o'} suche -
JERRF e B fler %ﬁfﬁ@)’t% “§r§ulﬁ) Wil uBht $EEFPTRE
camplyundl hsotfhet Ae2 hotse retraries by Itipeaiidineg ﬁhexstlhrreélcal-
precedi ng paragraphs nay carry further substituents
on the heteroatons or .on
SRENMITEL e RS BI2 R éf‘k"gﬂe %%Ewgf&gegﬂ%ﬁar%?mﬁhﬁ magp 24
bsoprop Y, a bitspl, rirgolustAn. Evanplest 9f .cofpeundeanpl ghigf kind

%':J\thLﬁ:anonE%ﬁlg | &sdifBole, indazole, dlhydro:l.ndole
et r amet hy| pi.peri di ne- 4- )é r adi cal
“g-rl ge

SR SR MRS B e (thEate g Pispazine.
phynatazone bephparthofziaef ugeding ngptsysdiam. %ﬂ@leésn@f and

GoEPAURds RfarllkRatdddnd IR ByddigeAsed REOt Patives.
I soi ndol e, 1 ndazol e, di hydroindol e, dihydroisoindol e,

gui nol i ne, isoquinoline, carbazole, phenazine, _
Phertox azenesf rhenetdstaziers R@t@ii’itrhe fypttdeir dhefeeroatom N in a

BepzazeRk0E ridRd i@ $erLhair cﬂ%ﬂf %geﬂﬂrﬁ_@hean@l Caq alkyls
part - hydrogenated derivativ

z h he cas le %f
%Bgu Feht2 R Sof "THY L uFtHer %Ctpé’ oat SIRREY o
Bs8bmevibetect tbungl . tdeatsl r disghentohiai necmenbtfhnd’mécaﬂ:

qgoﬁg&fﬂ kyLébthgﬁ ghtﬂiorhéﬁgyiplﬁbo EPY'aOCQ hy|2-ethylhexyl,
0 butyl, 189 but.y é ecyl

BERTLA i sPaamant SFey osaBrR T RoRgR) badfiin ol

2-hetiydcepeht Wridheplt yltetr@tmeptw peocrmonyl pentadecyl,

%e@&ggg exylhei%ngfyxylhe éﬁﬁ%@?yl’odaggiﬁﬁ%ylgc?iﬁtylundecyl.

%Pi‘eég ) heg’e%lci‘gg&ec 1°°¥§1‘?Jd0deﬁnonyl pent adecyl ,
hexdidelc yean?- fexytdepyke, lbﬁepwademelnylgﬁwwecyl :
%1Q§£2901URQ5¥§M|for example, nonylphenyl;

and cycloalkyl means, for example, cyclopentyl, cyclohexyl,
cycloheptyl.

Particularly preferred compounds are
exo,endo-bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2-tert-
butylamincethyl ester and alsc
(+/-)exo,endo—bicyclo[2.2.1]hept-S-ene—Z,3—dicarboxylic acid bis(2-
tert-butylaminoethyl) ester.
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nonadecyl, eicosyl, 2-octyldodecyl; aralkyl neans, for
exanpl e, benzyl, phenylethyl; 30 alkylaryl neans, for
exanpl e, nonyl phenyl; and cycl oal kyl neans, for

exanpl e, cycl opentyl, cycl ohexpg , cycloheptw

Particul arly referred conpounds _are a
ke, féwesu’eﬂwér br2. %ﬂif%&ﬁreﬂeané zr%a‘rﬁr}&%‘m dnhgfgpdiates
2ot artte- phepataadbmnast bybcesilepohn@ral sb claim 1.

(+/ -) exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3- dicarboxyli
c acid bis(2- tert-buty|am noethyl ester eE h
CBRAPBIFAS IO TERER e REPRTAT 0 F ATII Ee3 3?&%5?‘&%‘61“&3 of the
bateratedoatds 3f or the preparation of biocida
pol ynmers of claim1. The invention further provides
e\ of conmpounds of the 5 general fornula 3,
52/S3 n = 0,1 fornmula 3 for preparing
b|00|§§ K .?ners 10 where X1 and X2 can be
identical gr-different and where X1 and X2 can be
-, -0-, -5-, -N(RI)-, -P(R)-,
:(C=C(R2" ), 15 where R, R2, R3 = H, straight-chain
or branmh@d C -C2, alkyl, where R2 and R3 can be
identgc aor .di fferent, and where the substituents S,
92, S “"8A3.3n be identical or 20 different where S1,
S2, S3, $S4 = H, straight-chain or branched Cl-C20
abkyprepaychpalibkyldaiapaliydrs, al kylaryl, aryl, -a-d,
-a-b-d, -b-c-d, -a-b-c-d,

where X1 and X2 can be identical or different and where X1 and X2
can be
-CH,-, -CH,-CH,-, -0-, -S-, -N(R1)-,
-P(R1)-, ={C=C(R2)R3),
where R1, R2, R3 = H, straight-chain or
branched ¢,-C,, alkyl, where R2 and R3 can be

identical or different,

and where the substituents S1, 82, $3, S4 can be identical or
different
where S1, S2, S83, 84 = H, straight-chain or
branched €;-C;, alkyl, cyclcoalkyl, aralkyl,
alkylaryl, aryl,
-a-d, -a-b-d4d, -b-c-d4, -a-b-c-d,
where at least one of the substituents S1,
82, 53, S4
is a-d, -a-b-d, -b-c-d4, -a-b-c-d,

and where a can be a straight-chain or branched C;-Cy alkylene,

preferably C;-Cs; alkylene



25 where at | east one of the substituents Sl1, S2, S3,
$4 is a-d, -a-b-d, -b-c-d, -a-b-c-d, and where a can

be a straight-chain or branched C3-C20 al kyl ene, 30
preferably C3-C6 al kyl ene 23 2shich optionally is
substituted one or nopre tines bx one or nore halbogen

gr oupicly OBEGNAGKANE SHRSDYSUGEY Bt° BbI YT 5%XEHe OV e °F
havi ngede 281logpegtome.units, 5 or oxynet hyl ene or a

pol yoxymet hyl ene - (0-&H2) Ky pheee & 911520.0:0pcBrdidoldne
al kyl ene gl ycol or C2-CA PO| yal kyl ene gl ycol havi ng
1- 20 ]P%‘ﬁé’%t g’ GTPEREITSr Y3 cl oal kyl ene, 10 or an

5 aral kyl ene, or an aldyloayyéydeneorr an aryl ene, or an

al kyl LY hENEr1end - anyl epgalkylerezp, 15 and where
b cang%g%-}é-, (l)ercl:O 1@85))([), *

-0CO0O, - .-

NH, -N+CO, -5-, - s%‘?-alca‘%%lgyéf‘&%-%yigg%( ﬁscg
wher epdbyyatkidl erst mav ot hehéna lop0 tareatheg v8it€6 al kyl
aryl, aral kyl, 20 al ky} ar ¥le10a10¢ &N+, - NH CO NH-,
-0-CS-NH, -NHCS-NH, - C(NH) - NH, -NH CO O,

10 _NH-CS-O, 25 and wheTe 22 BEH¥eé®%strai ght-chain or
branched Cl-C20 al kylenen aprdleradiey Cl- C6 al kyl ene,
which optionally is substitptedeone or nore times by
one or nore hal ogen groups,. ar a sil oxane, an oli go-
or pol ysiloxane 30 h%i'i/iaﬁgaals%n%ﬁ@ﬁ‘?ng units,

or an arylenealkylene,

15

and where b can be -0-, -0-CO-, -CO-0-, -0-CO-0-, -CO-, -CO-

NH-, -NH-CO-, -8-, -80;-, -80-, -0-C8-0-,
-N(R6) - where R6 = H, straight-chain or
branched C.-C: alkyl, aryl, aralkyl,

20 alkylaryl,
-0-CO-NH-, -NH-CO-NH-, -0-CS-NH-,
-NH-CS-NH-, -NH-C(NH)-NH, -NH-CO-QO,
-NH-CS-0-,

25 and where ¢ can be a straight-chain or branched C;-Czy alkylene,
preferably C,-C; alkylene,
which optionally is substituted one or more times by one or
more halogen groups,
or a siloxane, an oligo- or polysiloxane
30 having 1-20 repeating units,
or oxymethylene or a polyoxymethylene
- (0-CH;) - where k = 1-20,
or a C,-C, alkylene glycol or C,-C,
polyalkylene glycol having 1-20 repeating
35 units
or a cyclecalkylene,

or an aralkylene,
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or oxynet hyl ene or a pol yoxynet hyl ene - (O CH2) k-
where k = 1-20, or a C2-C4 al kyl ene glycol or C2-C4
pol yal kyl ene gl ycol having 1-20 repeating 35 units or
a cycl oal kyl ene, or an aral kydgene, 24 or an

al kyl aryl ene, or an arylene or an al kyl enearyl ene,

or an aryl eneal kyl eneé®® 28 aHyRRétEd cgn be -g(R4) R5
with e = Nor 2, 10 where thidegeoup -e(R4)R5 can be a

guani di nyl radi cal N’I'ag(myllélh@arﬁ@nél' substituted
gyani di nyl radical, a guani di nK'IEY rad| cal, a

hydrazi nyl radical -N% I?IPIZa‘f)Yr RR2 NV LEhiBst i t ut ed
hydrazi nyl radical, 15 and where, in the group

284 RARS, gthg radicals R4 and R5 can be identical or
different where R4, R5 = H, straight-chain or
branched Cl1-C2o0 al kyl, aral kyl, alkylaryl, aryl,

cycl oad &) RS hettdr ear W or RO or the radicals R4 and R5
together with N of the group -N(R4)R5 can forma
3-7-nmenbered sat urated g unsa urated ring, %1‘? 1

pr ef eV3HSy *8% EAVPi nelR4ABT 195 RE, 2 agfg‘f‘é rhydt 657zet e,
azet i e, (NpyfNH} egn Py prindtiidined qyytmfbhrnfé rapiisedi dd ne,

azepl 9 ua@&ﬁpm rrhélgcalor t)Q;QﬁTaQ%ylV\ﬂrhhlé\hlof-NhhngdSQ% N-
N( R4 and w re further

one
unsub%‘fl?sttdf:%e%lhygﬁ%%‘triylluf CHL ITﬁet eroatoms fromthe
group -0-, -S-, -NH, -N(R7) where R7 = H,

strai gh -&Rak N o RL apchpd-Cka6Rs, al kyl,

the radicals R4 and R5 can be identical or different
where R4, R5 = H, straight-c¢hain or branched C;-Ci
alkyl, aralkyl, alkylaryl, aryl, cycloalkyl, heteroaryl,

or the radicals R4 and RS

together with N of the group -N(R4)R5
can form a 3-7-membered saturated or unsaturated ring,
preferably an azirine, aziridine, azete, dihydroazete,
azetidine, pyrrole, pyrrolidine, pyridine, piperidine,

azepine, azepan ring,

or together with N of the group -N(R4)R5 and with
one or more further unsubstituted or substituted
hetercatoms from the group -0-, -S-,
-NH-, -N(R7)-
where R7 = H, straight-chain or branched C.-Ci; alkyl,
aralkyl, cycleoalkyl,
can form a 5-8-membered saturated or unsaturated ring,
preferably an oxazcle, triazole, tetrazole, triazine,

tetrazine, morpholine,
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aral kyl, cycloal kyl, 35 can form a 5-8-nenbered
saturated or unsaturated ring, preferably an oxazole,
triazole, tetrazole, triazine, tetrazine, norpholine,
25 thionorpholine, imdazol e2sthiazole, thiadiazole,

pyri mi di ne e, Pyri.dazine,  piperazine
substi t ut €d" F‘ Zkhg A% rllmﬁgaz%le\/\h'él?eapzt & i lraggjjaéﬁdo

the group PYN(J-FM?:REE | gympgneg pyrigeadre eelmmne or N-

5- 8- nenbergfg sHnsaiddr ?w&arzhﬂgsmrﬁgy optionally forma
doubl e bond to one of the substituents R4, R5 and nmay

therefore be in quaternized formin the group
-N(R4) R5, 10 omhghertdhednitredse of 3h2- gegrer BgR4)R5 in such 3-

Z at gr at edhﬁfmehlﬂélaédl rated BnlmEtﬁ.&g:%ﬁf u@ghaetﬁ;@a%@a & inkh oss

ond to the co ent a, or,c,of ,the substitue

15 S2, S3 [+ ngflé’ PEN £ ?fnﬁél C PRSI orefer athlg Q%%S%Ltuents
azirine, a&4.rRaisal maZetl@reép#ﬁ/éaeoa?aU@teﬁ@eﬁddFﬁ@“ in the

pyrrole, dsupoliydisngs, pyridine, piperidine, azepine,
azepan heterocycle, 20 or a 5-8-nenbered saturated or
unsaturated heterocycle conprising N and one or nore
Purvheare dnsarbdei tuted or substituted heteroatons from
the group -0-, -S-,-NH, -N(R7)- where R7 = H,
straight-chain or. 25 branched Cl- | kyl o

al kyl grif'ﬂ mEURIESS RETUTARROSE Blgﬁ?jt‘fragfeﬁe Con a}lel%mcyﬂe
b or whafe bhed fighshe tarewpnSlt a, 3P orST of e F-‘Bbﬁ!ﬁléuant S1.

ring earkancrpsefiarabd v @Bné))ﬁa&ﬁ&@,, p&&E&ZéﬂJl@ an azirine,
tetrazol e, .triazine, %’P’t azine,

IR
t hi onﬁ?’plhléillf’ﬁe 3725 aHy Smﬁ%tﬁzﬁzet Qélf)e t l?ygﬁ?laez’ol e,
pyri nbgired idpys azvnédinsyr péReziidéne piagepEyd nezepan
N- subgtidAd-gdidi perazi ne heterocycle. Preference is
given to the use of conmpounds of the general formula

3 for preparing biocidal polyners,
or a 5-8-membered saturated or unsaturated heterocycle

comprising N

and one or more further unsubstituted or substituted
hetercatoms from the group

-0-, -8-,-NH-, -N{(R7)- where R7 = H, straight-chain or
branched C,-Cj;, alkyl, aralkyl, alkylaryl, cycloalkyl,

whose bond to the component a, b or ¢ of the substituent 81,
S2, 83 or S4 is via a ring carbon,

preferably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazole, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine, piperazine or

N-substituted piperazine heterocycle.

Preference is given to the use of compounds of the general formula

3 for preparing biocidal polymers,

where X1 and X2 can be identical or different and where X1 and X2
can be
-CH,-, -CH,-CH,-, -0-, -S-, -N(R1)-,
-P(R1)-, ={C=C(R2)R3),
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35 where X1 and X2 can be identical or different and
where X1 and X2 can be -CH2-, -CH2-CH2-, -0-, -5-,
-N(R')-, -P(Rl)-, =(C=C(R2)R3), 26 where R, R2, R3
= H, straight-chain or branchpsl Cl-C20 al kyI vvhere
R2 and R3 can be ident |cal or_di fferent

the substituents Si, S§ ngn "bglnl %Iter gglc sin°or
different, where Si ,bSQlchQ@ Clsﬂlaa:alH,Yl bWh:e—INHRi-’ efrrtd R3 can be
butyl, -phenyl ene- CH2: st CER) 2 NG CHRIRntWher e at | east
one of the substituents S1, 10 S2, S3, 4 is
-b-c-NHtert-butyl or -

phdmteaee tiBHZUGs £ CHEPRs N§ICHSE 2, STan§4 wisy depidentipal or
-0-, -OCO1 -C0-0-, dprf(egtglga,, where n=1-6, 15 and
vvhere c can be a stral t [ branched C1-

al kyl ene, preferably" I%}y éﬁ Samﬁllgh o%ple(%%zfl Iry
gt substrheut ledheo HE: - @r(fﬁ'bheNt FH8s: by one or nore

hal ogen groups. 20 Therf (rmibass capbsaces aldstatubdes s1,
st ereoi soneric for strulgtu

I
formula 3 the ri ngr%gnti%'nl% he’ 1 r%q% §eﬁ%eu5¥?ﬁ S
part of a 7- nenber edenprdyerfene- |f¢Phga N4CHdr bor nene
derivative or, if X2 is -CH2- 25 CH2-1 part of an

ere blccle For er contajni ng the 1
FPHE%% 8arr| es’ the8 é‘gb'st H}goeﬁt sBSh&l”gZ, WE € n=1-6,
S4. For n= 1 X1 and X2 can be identical or different,

%Bg fsedond.0 gehe bi gyl 8168 IdHaRg dh@rbhdredrergys anylene,
is either a 7-nmenbered nor bg ne e rlﬂgél a nor bor nene

derivative or, 30 if ?(’ieﬁ S nenber ed
bi cycwblcrﬂ'mym@ywl s mpaumtwg oneh eprr rﬂwge rrépperbyxene or

carri gsrd hei1sybstdbugat s S1, S2, S3, 54. The term
nor bor nene derivative al so enbraces 7-nmenbered carbon

bi cycl es, having two 2-nmenbered bridges and one
Theehdrondd brambgeses 331j af winec hterteeisomuisef e el deee
IS LoFimRd shy.2 het er oat om

In formula 3 the ring containing the ring member X1 is part of a 7-
membered norbornene ring, a norbornene derivative or, if X2 is -CH,-
CH,-, part of an 8-membered bicycle.

For n=0 the ring containing the ring member X1 carries the
substituents 81, 82, S3, S4. For n=1, X1 and X2 can be identical or
different, and fused onto the bicycle carrying the ring member X1
is either a 7-membered norbornene ring, a norbornene derivative or,
if X2 is -CH,-CH,-, an 8-membered bicycle. This bicycle containing
the ring member X2 carries the substituents S1, 82, 83, S54.

The term norbornene derivative also embraces 7-membered carbon
bicycles, having two 2-membered bridges and one 1l-membered bridge,

in which the l-membered bridge is formed by a heterocatom.

For formula 3, n=0 is preferred. If n=1, then in formula 3

preferakly X1 = X2.
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For formula 3, n=0 is preferred. If n=1, then in
formula 3 preferably X1 = X2. 27 The definition of

t he substructure a of the substituents Si, S2, S3, $4
corresponds, with the excepti @7 of the ethylene group,

e defini n of the ubstru ture ay of. the
bedeiintria ar O, St PRl PR HS sBnbliddlfies 51, 52,
&8, cﬂ4a|cnr4esp§>n¢he wighi hhmt iegpepifionhef sillss ek citareegPWNd o

enOfadeig: LS Lt UaNtSpSlruct e 53¢ e istbbbRusalE @S s2,

t he deflnltl%n of th qu%ngctures b and c of the

Stbsty theHts f8T™SS “YHE tormulae 1 and 2 of
claim1. 10 In the substructure d of the substituents

Ghe dsfingiongef ghy gubperuciirstP 2BERY)FESthe NbGFipients St
32f eyl baofs WheChariehas GHeodps itiiianest tpei sEygtructures b and
RCEPNAA! Yo ANM LA 1630 YsAMs90Ss ANY PROSODIIER: 1120d 1 of

the case he substituents e groups
ﬂFDfJFM)lRS and - N(R4)R5, straight-chain or branched

Cl1-C20 al kyl neans, for exanple, nethyl, et hyI,

phoghd subsoproepyé ,d bt yhe subebitughtstslrt SbutSd., S4, e in the

g?@&}_yl—'e (h@%eqtsylh 'orn%Opfg]tay lresJ‘lQX)SL‘E' wﬂl%@xh@?ﬁ/é group embraces
pentyl, ¥ i soh ggaé oc%%ﬁ hi
Eré‘t‘arﬁ)’l hé%iﬂndaﬁbny"}“d SHHGHY| 2 idiesypnd Fhggphines.

propyl heptyl, undecyl, dodecyl, 2-butyloctyl,
ﬂnlthﬁcyPSEtQﬁ|tadeQ3hst1t@?qi§nRylrﬁ§n9ﬁ tqﬁeﬁrgggggyp (R4)RS and -

h@?&@)‘i@clylstrazlglﬂlﬁxé’ﬁﬁ%cgl: bﬁ%ﬂh@&l&qyd:zo al(]’cﬁ_)'llaﬂ]ﬁﬁ}d,, for example,

y ec ona e eicc odec

EéiV g&ﬁﬂe%ﬁ? g&g%ﬁgﬂé D ehyjrSObu %t deChlen,

p@hsﬁl Xybgéntylbynqnpahkyﬂ.|hSXYﬁﬁanP0h¢¥M1«eiaWﬁﬂh?lPentYl

h’»\@pgyl : 198§éae:y@t haéby125z mybyeﬁlklyhmml h§or['8&?fmt ,adn, 2-
non : cloa or

g§3 hgptg§/clu61§8ﬁ}?:§;l do%% héor%tyxoc% ohep éciyl t%trb’;l)cliecyl,

Reperydamnyhyl s pepbadecyfl orhexdapyo, 2fb¢§MldEBy¥f(he?Fadecyl

Lhi aphenyl ;- Eyg&ﬁaécyIBChandE$§i 3eZc6§¥Ibeﬁﬁﬁbtyldodecyl
nsatthated rltn g med, \ tgen N_af. L vyl
KR R3S Hrithtal §%° eﬁc F‘ﬁ]e ‘5 P8 RerhEf dtlYnéa% ryat eﬁ

biynagsa Lkiydr b dheant h ﬂd#eexamﬁiethhﬁ&ﬁyéupphquﬁﬂ5#¥i :and

%Léobjaaﬁﬂyiiﬁyi is meant, for example, nonylphenyl;

by cycloalkyl is meant, for example, cyclopentyl, cyclohexyl,
cycloheptyl;
and by heteroaryl is meant, for example, furyl, pyrrolyl,

thiophenyl, pyridinyl.

In the 3-7-membered unsaturated rings formed with the N of the
group -N(R4)R5, and also in the 5-8-membered unsaturated rings
formed with the N of the group -N{(R4)R5 and alsc a further
hetercatom, the nitrogen may form a double bond to one of the
substituents R4, R5 and may therefore be quaternized in the group -

N(R4)R5, such as in a pyridinium ring, for example.

By the 3-7-membered saturated or unsaturated heterocycles formed
with the N of the group -N(R4}R5 are preferably meant the azirine,
aziridine, azete, dihydroazete, azetidine, pyrrole, pyrrolidine,

pyridine, piperidine, azepine, azepan ring.
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het eroatom the nitrogen may form a doubl e bond to one
of the 35 substituents R4, R5 and nay therefore be
quaterni zed in the group - N(R4)R5, such as in a
pyridiniumring, for exanple. By the 3-7-nmenbered
saturated or unsaturated heterocycles forned wth the
N of the group -N(R4)R5 are preferably neant the

271 than -8 -ddulmzidi sitheated ereunsithydreheterocycles formed

a4 et i dlang, opwh%ogﬁoupoyﬁwd)lra@l Bea PYrbfikee Phpekikdi ne,
aze nri

SR B HCSUTET i b T 6" R ST DR RPcEr o EIB A mSHP FOTne ™ -
NHof +M@7yr cane mpiiR4) REr ssychmphe. dmiderelifdgne heayrazole,

oS LRSI Idw& edh%d%@ﬁtaasw ednhhgifarneahons sbepmddie,

4 b S as el g TPE b Blocazone,

cixhycyigtine aziglcerazo e adohydhigiepxdmaehi dywiagplidine, diazinane,
disbydsQleso iagahe, isothiazolidi ne oxazol e,
di hg roxazol e, . oxazol i gl ne, iso E .

%]z1ne, tetrazine,

FERYF R0 OLE: TGRSR 201 iTEEREZC (? iazf Wané
toageplime, diiameppimlite, pididerald y tbxazdlee, thtdaddraps.

%&Eé&&¥nﬁ ﬁfﬂé%éh@e ﬂ%@&éﬁﬁﬁeneplpéFB%@ﬁEﬂdrn@rsubstltuted
i onor phol i ne, imdazole, thiazole, thiadiazole,

WP??ﬁ‘ﬁ“ﬁeer azi ne, pyridazine, piperazine or
N-substituted piperazine rings. 15 The heterocycles

%bcltﬂe@r%c%i@scmﬁgcﬁ”a@“eaafﬂé%gegaflgoa tthd R8rbon to the
onents a, g : substlt ﬁgt S1 82 3 or

nhg, a- f]‘bPre‘ia‘?‘Fplt ECS IR C BlpoifidS > stat ed may, e
tfhe ¢vonppeeced mgme pamagraiFhstatet dnothe ltes pfedediing

@aggg@srp%susg&e@ee?cmseeer@ﬁsykuﬂi adbsidd wept Sprefrethgly in
of the geterocycl es stated in the
h

t%gé'éltﬁiﬁé‘l?%o‘?ﬁwg} Bal &y ap may carry further

substituents on the heteroatons or on the ring carbon
@;tlgméf t@éaﬂpéé%:%c gié’hg s@gtg 1@l kivd Sth§H§ be%%e@i lparagraphs

, isopropyl, bhut | sobut , tert-Db ,}/ 9}
gyg ?Egybfug aueﬁyﬁgaﬁfﬁﬁjﬁa Fgg geroatoms or cn € ring
222b6n Getat r aneithyépitpéng dizne- 41bx3d spalli malethihe propyl,
h%smsmcl S§t)§lt a&sslbde}ﬂ hl.eexftQBﬁt)Dlr egad él&m@@é agar apbs a

fus ng system Exa S 0
&8?41%%&%@6? g f«ﬁq&eta?%et&aﬁ %’eeﬁﬁh’a%ﬁe"x Qﬁﬁaﬁ {
i ndazol e, di hydroindol e, 30 di hydroisoindol e,
Jlienbttiqrecy F iR ek Abtd ria, thayfionz precephum PAFAGTaphs may also

be part of a fused ring system. Examples of compounds of this kind
are purine, indole, isoindole, indazole, dihydroindole,
dihydroisoindole, quinoline, isogquinoline, carbazole, phenazine,
phenoxazine, phenothiazine, pterine, pteridine, benzazepine, and

also their hydrogenated and part-hydrogenated derivatives.

In the case of the substituent R7 of the further hetercatom N in a
5-8-membered ring, the straight-chain or branched C;-C;, alkyls
mean, for example, methyl, ethyl, propyl, iscpropyl, butyl,
iscbutyl, tert-butyl, pentyl, isopentyl, necpentyl, hexyl,
ischexyl, 2-methylpentyl, heptyl, isoheptyl, octyl, 2-ethylhexyl,
nonyl, isononyl, decyl, 2-propylheptyl, undecyl, dodecyl,
2-butyloctyl, tridecyl, tetradecyl, 2-pentylnonyl,
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phenoxazi ne, phenot hi azi ne, pterine, pteridine,
benzazepi ne, and also their hydrogenated and
part-hydrogenated derivatives. In the case of the
substituent R7 of the further dgeteroatom Nin a 35
5-8-nenbered rin t he straight haln or brancg 1,
BITEAP AL k 1S OREG, 2T BROGRERPE o FoREIRL: crHyScY
RF bty undeprlopybnadeaet y| elcpsnkunaybctxk§0ﬁebmﬁ5N
Q@QML mgégpe%w exa&@%erﬂaﬁlzyl heﬁﬁséhylemg@hexyl

pent pt i sohe
215¥1rﬂ}1yyﬁe5‘2§/§‘¥5 ﬁ%’ﬁﬁ’éém};’% néﬁ?ﬁ?ig’hﬁé‘gﬂg 2 propyl heptyl ,
@nde@;dloaMMewbnsAGoz epsﬁnwlgetwclopmfdécypyclohexyl
afdeeyh, 2- pentylnonyl, 29 pentadecyl hexadecyl,

X Idecyl ept adecyl , octadecyl , n l.,

%%‘WF BIREBDIS. Bt yTdoRboote 17 AP RO fahrietee 2
f20r agk anplehebhenz yintrphernd duhidg tak kaycttallayl SMHSleQf-r the
%é@@%! %uc?&&%é Qnﬁfﬁgwctﬁréﬁqdtﬁ¥6¢§hﬁkk¥lcﬂﬁiégsmf'EQErespondlng
exanp cl open cyc X cycl ghe
&E%F'faé’&ssu%’%ﬁrﬁu%’%/as‘ngi Hgfhes%/p o3 gt ‘%lﬁg%%%egﬁaﬁtmt“es
foor tullthe polynR2r bBynduc@iéi¢dtdonarle subttoheosd BiAseny- t he

actual synthesis of the parent bicyclic

substructures, through the chojce of corres ond in 10
P85 CTARPYNdD P TaFhe (ﬁf?"ﬁl"ﬁ]ecffcirﬂu{'%@ E’Srr%]raéf"Sdg)bl cyc ??Iéve fox
Pubsdringt biesidadr pelymene goloyaen byBpoadlibieciddlopebivity is

%HQﬁE'JﬂJgﬂié &yh@§§%ntheT5§%ﬂ%ﬁgpiﬁﬂuyi 9ﬁetﬂﬂﬁlgfﬁﬁﬂhabf growth
formula 3 of clains serve for rep

57 Bt AT BT {ATEr EUTH ac?| a?ﬁeflasflgaﬁro%“&ér %{t YGREys. tor
iegamd e .nPRAtbioritih]l ocdgnésxare hehedasl Fucttebhe or t he

i nhi bition of growth of mcroorgani snms such as

bacteria, algae, fungi, and.y af }g foG_ exagyhg. The
BR6 CF tRAL4pD | SHEner 3 Y, Reringl POL% CRBPES TRES U Sc PAar
pobyheres smayhe @opotymerkymdtorepe | theefsriypt apedprp@opolymers,

%QEQLNJ@E& c%}ﬁg&]@@@' ¥HELS J@Ml}'}r@&% bheyfaet 83 afopgoapeonm
ner s ernating copol yners, block copolyners

copol
dﬁr@F%ﬁF@Blﬂﬁﬁﬁlyners (graft copolynmers). In the
copolymers there may be different structural units of

2 Eﬁ%'EQpélﬂméfs”Kﬁékéi%aQFE% %@9E$¥¥ht LOSIR uRRY @Hfi@ @E

structural units of fornula 1 linked to o hert in 1 units
dereeia e diredunpt e SeH YT hEPeTKiMRY s P ?r%c‘i“SFu’fa u
wfi EsrmEy belinkedoduceter flomdexehpiteuctyral units. Such other

GARAL Ydrer, kz@éemlwﬂsumgy st iih ¢t 8608 borNeRgnAk, by

substltute
copolymerization with unsubstituted norbornene cor substituted

norbornene derivatives.

Additionally in the copolymers there may be different structural
units of formula 2 linked to one another; additicnally, structural
units of formula 2 may also be linked to other kinds of structural
units. Such other kinds of gtructural units may be introduced, for
example, by copolymerization with ethylene, propylene, butylene,
unsubstituted norbornene, substituted norbornene derivatives, vinyl
monomers such as, for example, styrene and acrylonitrile, acrylates

or methacrylates.
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nor bornene derivatives. 30 Additionally in the

copol yners there may be different structural units of
formula 2 Iinked to one another; additionally,
structural wunits of fornmula ZAomay al so be |linked to

ot her ki nds of structgral units. Sucb(l;irogher Ki ngsh ofthe
EPT REBPa"UAFEE" MPobE™ Tt Fbdic 88°° tor 38 BT Y by
copnidy wEr I patficong viirtbh” edthy'lbeats ingr bpyl dnethdrapkeple,
WPSLRSLET HERE PRL BRNDROELIza3ubS tde UhethdRORbATHERRestion
derjvatives, Vvi n¥l npnoners such as, tfor egargglagé olvmer B
SEgTEnERat FEPHIhISLPP IR SaRP MG ] Woye 5108 polym
betimcny batwson3@r iFopcohidefarn ngngtad tcagepof Viesspiting to”,
:caﬁ %gss%aﬁg epctl?{n;gf %?ggc%ﬂehﬁto rgegh@@t}ﬁftf?"lg&?{ﬂem, and a
romd or raftin 0". I'n e case rafti.ng.. .
FPB?ﬁe“tthBO‘%%llfnﬁ?ﬁng&-i B &E?h‘é&tﬁoﬁﬁ%’fﬂi% Hiledti Bhe case
begimsocdnt am exi &t isvgidulystyat e pol yner B, this
substrate polynmer B 5 being in solution or in solid
form In the case of " raftigg to" n existing. f the
BB e PR 1S IEE FTRRF LR oFubFALRI pEiner B SUARY % ©
covatiene poncrerss frorstrede dRtévatass befeeehpolly Mar Bxemrle, by
hBaddick Q@éﬁ%ingerééléigbﬂﬁ'U@nliﬁhd,na§€5dﬂ%e£9réﬁ ahOiditiator

one particul ar “enhodi nent of "graftin rom the .

Shirt HAG AT nand Ot FA @ pEPyRR: SR EBR TR

ket orichamndsy frer sexardl en dhyis acdnveted sugdRgé ng

radi ation, WIlight, attachnment of an initiator or a
catal yst) and then the pol ynerjzation of the nononer

IR CRARGSEY oI SPOHEPLE o GEUBIE CHPS & phbfasts 8 dnocnes
surface. tiérduy ghvimgnapat tsuraqpossbbbeided gealpity -

bi oci dal pol ynmers to another surface, thereby giving
that surface a biocidal quality, In a further .
AbOAHEAE: (“BPdHPTT (FFERI A oMy het P50 Pl & HRRPEH “rich
26ncaintsaicas douBleceinide bondevidedpmwovh dedanptyeta which in a

%@L%Jﬁ%te%cﬁ.@mgpiz%s fﬂb‘ﬂél‘rﬁ%g St %rﬁ@ia\/@ﬁkzﬁﬁim 5 onto this
mononers of fornmula 3 of_ clai surf

_ 9) ,ogt 0 rteth' S rface. 4.1
PHET4fSs CBsHigs CORT 123" Rbidicy PRy Bar v sV iRg ™Y Proct
kjuetitdals iguadtiatined. iFerobtaaiphed. noEbprestenpkeivatives can be
@QEFEgHQQnEockﬂh V@%éﬁﬂ%@ SA¥RE8y, SiRingChadiehQum-carbene
ri ng- openi ng graf |Cfr<1%, us%ﬁrﬁ% rut heni um car bene 22 inin
COmPl R8s, Ot GUELATECRE Eﬁﬁ?ﬁrulﬁb‘:élfpo?lf’ BFh Sy
eohykéme, ngromwtlleyk erend praimpeenenorgmdl. a di ene nononer) .

Both these embodiments give graft copolymers according to claim 7.

In this way the surfaces of plastics and other materials are
modified in such a way that these surfaces obtain biocidal
qualities, without any need for the materials themselves to be

modified in their entirety.

Biocidal polymers may also take the form of blends, composed of two
or more biocidal polymers of c¢laim 1 or of one or more biocidal

polymers of claim 1 and one or more further polymers.
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490

Bot h these enbodi nents give graft copol yners accordi ng
toclaim7. 30 In this way the surfaces of plastics
and other materials are nodified in such a way that

t hese surfaces obtain biocidal31 qualities, w thout any
need for the materials thenselves to be nodified in
Ehsiglegnt ristryhe8poBioeidahiphlopmebs yrsy afslgdeake t he
EQI}FU::@fthQﬁ@Jld§aolﬁc§m’HiQﬁ§,d pofl vty 108 s MR yPraisildatks,
EQR// §a19% ké‘h”&:}(r%egf gﬂﬁ(aofphg%&rgllgeudéles)

e or_nore furt

el _pQ :
ilyaéz%{ﬂrﬁ'f%% 8F1¥rtﬁtPPférme&6‘|a§ﬁ9é]ra§eﬁh| %‘f? cgﬂ{iba@“&é%q"r

patYuederhpo pgr et Rarssculzel potiefriense jFolbjeemhyHoenes,

poel e pyhanesolyi@lpystddrxanns, pvaol yst yr enes,

pol y(al pha- net hyl styrenes), polyacryl ates, polynethyl

ﬁﬁ&r§y5E¥55§E¥%1yfégg ag9|%6¥§h9§3b1¥hd? of the invention may also
ere ates. Parti r. prefe i
g%tf‘%//elt Ry Fene WEE ol §7Br oF ylfgneg r%lg P'%}%%Q'T‘ﬁe&b %9&%5% i
ﬁé?%ﬁf‘% arftt3s Wer PBPW&ZW RECTFRFERB] B9F o and
pogmritse Aldhiet rvesrdench, and horicestdapise, and a?@SIq Fe¥kprs and
QEﬂﬁﬁSE%EHQ aéHQtQSéﬂﬁ?taﬂtﬁanoﬁﬂi&iﬂlabs 1ﬂﬁr§$ﬁidﬂﬁlﬂéﬁs such as
n

BEFf Fanpee ok Beord MEB A R SR SiPRIF picnany floe: for
FﬁFTﬁ]rﬁéFﬂbpoédéﬁf)s such as nanoparticles, inorganic

fibers such as glass fibers or carbon flbers and
GRgefer £PRSSTSUEiRtas Pelaer fiprendeRagys gueficient biocidal

Geoipiasgi, t eisd .£rabrian of detodidaknslyeet hiat the golepdeis 0.2-90%
Qbe&@léﬁés %&%&Bbg} e_nbsblﬂapmeﬁéht ambiyigr¥cetdily 3-10% by

f th 0%
r achtl o%? pr 8t 6F aqi tgg r%‘530% Bk e Sh%AdeﬂgPeéppe%% 8alblpy
sma@%nwtsm Ghe, Tieb o T e B HIORY| SRS 6f RiggLaal polymer

bhenalscl he speéi by ove2@hentowireritly &% hmelemlvlentﬂpﬁﬁ t he
BEdnamI MUy, Qb %‘ltoc*rﬁéﬁl'up@@i:y:ﬁﬁﬁt syt hal foogeatlonh%s
()T(/o%lciaqhta n[eerfl_ﬁg.}g al)é 3 %iw.gﬂt nPJ %0%%5?%%&@9&}’ more

|mt ont rOOFIOH

SFBETH Y poR yire Chey HF 4 adBpt wwu fﬁﬁaP Ao By"“* by

weiightt., nore preferably up to 60% by weight, and very
preferably up to 80% by 25 weight. The bi oci dal

pak yPRics dar eduyepss edef pm‘pa&eﬁpmmdsomﬁombe oferrdeageneral
Eekﬂﬂhaaa309fcﬂ§1§'£néi Qr ui S hNG: Ry -bEOGRPRBENhesis
ne&ymerlzaglon (ROMP), an addition polymerization via the C=C
double bond, with retention of the ring structure, or else a free

radical or cationic polymerization.

Examples of catalysts used for metathesis polymerizations include
homogenecus catalysts based on ruthenium-carbene complexes and
molybdenum-carbene complexes (Love et al., Angew. Chem., 2002,
114 (21), 4207-4209).

In order to avoid leaching of the biocidal polymers from the
products manufactured from them, polymer structures are used which
are extremely insoluble in aqueous systems. For applications where
solubility of the polymers in agueous systems is desired, it is
also possible to choose a polymer structure which is soluble in

aqueous systems.
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pol ymeri zation (ROW), an addition polynerization via
the C=C 30 double bond, with retention of the ring
structure, or else a free radical or cationic

pol ymeri zati on. Exanpl es of cezal ysts used for

net at hesi s pal yneri zati ons i_nclude honogene si
Cag AysPEd SHCRRF PAPRETRAURPE A BehE® %%F%?ae aRe Y55
rohyhice ng ne tcakcbenel ceppitebogsulitpy ecetrding, tdA\mfeweast one of
gggr@ormg_@gg 1 abd4{21), 4207-4209). In order to avoid

| eaching of the biocidal polyners fromthe products
manuf actured fromthem polynNer Btructures are used
whi ch =40_a%e extrenely |nsoI ¢ i n aqueous systens.

For appl | yops where solu | of the polyners in
aqueous -‘ is desired, J al so possible to
choose a r structure s soluble in

aqueous Ssyst erfs. 32 The in¥eéntilofs further provides
for the us% ©f biocidal polym8t§: conpri sing
structurap 1repeating units accm:rod1 ng to at | east one
of t? L]grrmlaelandZX]f f(ZIn[XZIn S1 $4 Sl
S4 S2tEF n=0, 1 n="0"4""¢ fornula 1 formula 2
where X1 and X2 can be identical or different and

\Ml@f@ X)Slaﬂ@q{zxz.anw iBenti{dd2- or -2 £4H2- and Ovhere5x1 and x2
1%Filf 10 -P(R1l)-, =(C=C(R2)R3), with R1,R2,R3 = H,
ght - chai n or branched Cl- C20 al kyl, where R2 and
R3 can be identical ofH:di ff@sedk; 179- and® wheléRt)ve

substituents S1, S2, S3,r1p4, caft= bep.z d@mtl cal or

different where S1, 82 ral i n_or
branched C1-C2, alkyl} t&??o%ﬁséﬂﬂ T ardl ﬁafgq’ GRAL

al kyl aryl, aryl, branched(h Cao alkyl, where R2 and R3 can be

identical or different,

and where the substituents S1, 82, S$3, S4 can be identical or
different
where 81, 82, S3, S4 = H, straight-chain or
branched €;-Cy;, alkyl, cycloalkyl, aralkyl,
alkylaryl, aryl,

-a-d, -a-b-d, -b-c-4, -a-b-c-4d,
where at least one of the substituents S1,
52, S3, S4
is a-d, -a-b-d, -b-c-d, -a-b-c-4
and where a can be a straight-chain or branched C;-C;, alkylene,

preferably C,-C;, alkylene, more preferably
C,-C¢ alkylene

which optionally is substituted one or more times by one or

mere halogen groups,
or a siloxane, an oligo- or polysiloxane

having 1-20 repeating units,
or oxymethylene or a polyoxymethylene - (O-
CH;} - where k = 1-20,
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20 -a-d, -a-b-d, -b-c-d, -a-b-c-d, where at |east one
of the substituents S1, S2, S3, S4 is a-d, -a-b-d,
-b-c-d, -a-b-c-d 25 and where a can be a

strai ght-chain or branched Cl1-3320 al kyl ene,

preferably C2-C20 al Iene refe

al kyl ene whi ch opt i on%ri Pyci§ sal}%§f?’f%tge3c oflné:'rocfg %re
ti nespdiyadkelere ghyrd havogen-gf owpsatB® orits,

si |l oxane, an oligo- Qf QO&%&dan%e havi ng 1-20

repeating units, or OXY ne or a pol yoxynet hyl ene
(0- CH2)k- where k = a?Oa’ya'ol%Y?%’?e’a C2- C4 al kyl ene

gl ycol or C2-C4 pol yakphenkkydbhyrnehavi ng 1- 20
repeating units, or & g}{cglq,qlekgl ene, or an

aral kyl ene, 5 or an alk | ar qr_.an aryl ene, or

an al kyl enearyl ene, aﬁn %?Yf}re&% I??Ftene 10 and
where b can be -0-, -&- @8- aryl@@%@-lﬂyleﬂeco 0-, -CO,
-CO NH, -NHCO, -5-, -S@®-, -SO, -0OCs-0O,

-N(R6) - where R6 = H, straight-chain or branched

6ld Gheak kylcanabyl , aradkyl-p-cat K\Hcar-plk, 1% CHO-CCO- NEpP;, -CO-
-NH CO NH, -0- CS- NH- \ ~NHg_ - N NE§ NH.. -
-NHCOO, -NHCS Ob;m angﬁv\hg?re Cc canlg%q o 0-c8-9
strai ght-chain or brantRed- CHeEs R&Ik it e?ﬁéfalgﬁ%) chain or
preferably Cl-C6 al ky&mehea\/mlectg eptylonakyy, iagalkyl,
substituted one or ch ggﬁs by one or nore hal ogen
groups, or a siloxane gn 0 go- or %HI yS| I oxane

-0- _N‘I.{_ - .
-NH-CS-NH-, -NH-C({NH)-NH, -NH-CO-O-,
-NH-CS5-0-,

and where ¢ can be a straight-chain or branched C,-Ci alkylene,

preferably C,-Cq alkylene,
which optionally is substituted one or more times by one or
more halogen groups,

or a siloxane, an oligo- or polysiloxane
having 1-20 repeating units,

or oxymethylene or a polyoxymethylene
- (0-CH,) - where k = 1-20,

or a C;-C, alkylene glycol or C;-C,
polyalkylene glycol having 1-20 repeating units

or a cycloalkylene,

or an aralkylene,

or an alkylarylene,

or an arylene,

or an alkylenearylene,

or an arylenealkylene,
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havi ng 1-20 repeating units, 25 or oxynethylene or a
pol yoxynet hyl ene (0-CH2)k- where k = 1-20, or a C2-C4
al kyl ene glycol or C2-C4 polyal kyl ene gl ycol having
1-20 repeating units or a cycl3al kyl ene, 30 or an
arglk Ieng, or an al kylarylene, or an arylene, or an
APRyTISHEAT VI%®NE®  or an aryl eneal kyl ene, 34 and where
d can be -e(R4)R5 where e = Nor P, 5 where the group

-e(RA) R:aGaB e guani di-ny] radical -NHC (NH) -NH ,
an N-substituted gyanidinyl radical, a biguanidinyl

radi cal, a hydrazinyl radical -NHNH2 or an N

subst vhereedhbyakcapi ng/(R4p 88 cral be 10 cwadidderieradiralhe
ggoup—mﬁfﬁﬁ){%ﬁ hen W?gﬁﬁﬁi%u%@%g@irﬁl@nr@&ical, a
identjcal or.differen er . =,

str ai BREREIR braBratchad Craes iy 3rRiral aPEriy oF 2o -
al kyl awydtitarsd hydyatigellkysdidadt eroaryl, 15 or the
radicals R4 and R5 together with N of the group

- N(R4 an forman azirine ridine, azete,
di hyd%ﬁf@?é?' F0 8% e15°4PneS (pﬁ@ %bl e, pyridine,
azepi ne or azapan ring, Wwhere the nitrogen of the

gr?up |N|( Rﬁ%eR@ah{baél%CEil atﬂé)asag WAt ed {aéa?scﬁmbr different
optionally forma dqub ond.tQ one o e )
substitlJenY§?55434F&?Saﬁdngﬁfr?Fﬁﬁxe of e 5& %ﬁaHChed Ca-Cas
quat er ni zedlvdr mialkvhe ajkolpryIN( REyR5 cyeBoavkitlogeetraearyl,
with N of the group -N(R4)R5 and with one or nore

further unsubi or s%ggtéguted het er oat ons from

the group sz_t’ Eal_ tg;l_flc%i%gls R4
together with N of the group -N(R4)RS
can form an azirine, aziridine, azete, dihydroazete,
azetidine, pyrrole, pyridine, azepine or azapan ring,
where the nitrogen of the group -N(R4)R5 in such
unsaturated rings may opticnally form a double bond to
one of the substituents R4, R5 and may therefore be in

quaternized form in the group -N(R4)R5,

or together with N of the group -N(R4)R5 and with
one or more further unsubstituted or substituted
hetercatoms from the group -0-, -5-,
-NH-, -N(R7)-
where R7 = H, straight-chain or branched C;-Cp alkyl,
aralkyl, alkylaryl, cycleoalkyl,
may form an oxazole, triazole, tetrazole, triazine,
tetrazine, thiomorpholine, imidazole, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine,
piperazine or N-substituted piperazine ring, where
the nitrcgen of the group -N(R4)R5 in such
unsaturated rings may optionally form a double bond
to one of the substituents R4, R5 and may therefcre

be in quaternized form in the group -N{R4)R5,
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-NH, -N(R7) 30 where R7 = H, straight-chain or
branched Cl1-C20 al kyl, aral kyl, alkylaryl,

cycl oal kyl, may form an oxazole, triazole, tetrazole,
triazine, tetrazine, thionorgsoline, imnmdazole,
thiazole, thiadiazole, pyrimdine, pyrazine,

Bﬁr‘i’ktﬁifl A eS83Be i nerazine or N-substituted piperazine
ring, where the nitrogen of the group -N(R4)R5 in

such aLﬂvﬁahgﬁﬁgf%q Eéiﬁ¥%tg@ybeBBbéﬁﬁyak¥dfﬂﬂﬂfb@eﬁ“ﬁéﬁ%?ocycle
bond to one of the substituents R4, R5

t her et2758 PRRT %P GRGISFRPIET Fortd™ St Ak télreoﬁ stituent SI,
- N( R43R5,5336r o iwhera adrtmm cheben .3 p7eferbdyean azirine,
sat ur a4 £d a@he UNSALY! ailegd%gzreegerhézeetleheg:yegremmose

bond to the conp oneci1 § suebstltuent Si,

5 S2, PEFOSAEDe | PYTIRing r?ﬂber& by azﬁ?eri‘ ar 3675 a
azirineterazirlai ne, azete, di hydroazete, azetidi ne

pyrrol e, pyrrolidine pyri di ne, piperidine azepi ne,
azepan heter oc aturated _or
unsat of &t ed® h'&?“éﬁ%@csfaé:ur?:'b‘?f’prof"s?%s@tﬁrgﬁ%d glnéexé?cyﬁo?e
furt hesmprisiubstN tod esheopr mﬁ@stfutmeefdutn@tk@lteavm ofr om

t he gE&BH%thEed'hgteronéMS ffﬂﬂqzhe6$ﬂ%ﬁEe R7 = H,
strai ght - cha| n_or brani &}]Cl 2

al kyl a7yl ,”Scyc1™®Bar k¥ f5Sefhond é’o/t’f"‘hléﬁlg‘ éﬁyaolr?eﬁ
a, b pramchefl Chex.sabstli, t aeatkyS1, all@zarﬂ%' @WCSaniksflvi a

a ringn&al BeRa o eherahbynaft axagalec bf i@%OkEbstituent S1,
tetrazole, triazine, tetrazine, norpholine,

t hi onﬁ?'pﬁ&l PReS? il B 6 §m‘='l (2458t e,  thi adi azol e,
pyri npoéfeeabpy rew brezolpyr Fuezmode, tmtgezglzei,n@réqtzi@e

N'SUb§£égd£Hﬁg FHd%EE@?idEe @ﬁgdﬂbQﬁﬂgdfﬁe Cfﬂld&&bﬁe, thiazole,
derivaijves, and saturated derivatives

ol ynEF e 5BoEt . BBt o HEr b FRALHT PpoRiperazine or
pol yner sutgmndfored péperazdne dmteroanelesat ur at ed
derivatives conposed of two or nore of these

bi oci dal mers and/ or their cationic and saturated
deFf gBevRETves i

saturated derivatives of these polymers,

or biocidal polymer blends of these polymers and/or their catiocnic
and saturated derivatives, composed of two or more of these
bioccidal polymers and/or their cationic and saturated derivatives
or of one or more of these biocidal polymers and/or their cationic

and saturated derivatives and one or more further polymers,

for producing biocidally active products, coatings, surface

modifications or medical or cosmetic formulations.

The definition of the substructure a of the substituents S1, 82,
83, S4 corresponds to the definition of the substructure a of the
substituents S1, 82, 83, S4 in the formulae 1 and 2 of c¢laim 1, and

additionally includes C, alkylene, by which is wmeant methylene.
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or of one or nore of these biocidal polyners and/or

their cationic and saturated derivatives and one or

nore further polynmers, 30 for producing biocidally

active products, coatings, surgeace nodifications or

medi cal or cosnetic formulations. The definition of

trhe st tiot vietlee eubbttwicsubss it uentz1dSE, o5 he 8BbBItuents

§f4 CE%r r §§p8§1ﬁ3_st ond @%g@eﬁfd Rt %H‘fl%%tl&ﬁ cﬁubﬁé B bt e tares
t he .subs dent.s

% hd” 2 of1 gI af:t r?uEl ,subs 1&%-% tlsgna Iy |nc ge C‘%le@lﬁll]ae '

&Pﬂy? &ecldym dhi ch is meant nethylene. 36 The

definition of the substructures b, c, and d of the

&HQSE:JJCHQQIE/ 2t i veOdrodt SShat od hensedBRuAsd tH1®m the
%J: ncia e§tshgrs%%li%%éfj %&E{x&é th@m?glve%r,]dog ﬂfomtg mer

Sk u or mul ae
@wafﬁw&m% cPRRE HiS &Fa&lwlﬁﬂ R?é”%‘?rogdﬁ&%]jﬁﬁ? nds
manuf actured fromthe biocidal polynmers or polyner
krhepdsayt Bersm@iry esamflle, f c@ipopOhydTRIE syétemdr esr wtoeing and
QBH&E&%% t@ﬁf@lﬁgl @aaclerpm/qms&rla@owe@r plﬁ.&dsflﬂ@rs,

%/ ¥3 exanpl e, nFone\%atg_ ocI st esrrs mac iner
$POVT AR CORBTITPng IRRIND el 1 ARHCTStIEL M gEnesy.
warpenenti| of aifi b@rc@twmmﬂeﬁn#%r |CQ§E°WM%W§I-
GaspenRMAtESn Osfndf a0fl- O CEE SiyBgemBC kbmesnent scofpehént s
qgté&ﬂbrCQQERt'bg@hfgbﬂJQh&Sbofi@ﬂ?&"%%@&élég Rifchen articles,
L OO BTl SR RRTBONE S ayacone
&PYF clfeed RITGHERS arioPEies SYSEYMpoABHES GF‘g%%mltf’&F’S’f panels
iofis L1ad drambores, medipdnenticlias watlemrssysthemers, topss, films,
ngQgeQaQK?Q' v choof |b‘i‘90<§)b%tg§n§r R IEd1 Gagesumeh@Bf hygiene

F es sucI nSt Euwehntr%*shegrsgdltg?ieta %5\% %: %H a%.n contact
heter &, H pat c %I

OVes,

BS@%e%r surgi cal i nst rurrent S, hygl ene 20 arti cI es such

aset ootyhbddshiesallpideet f@eaxsmme,csnbsainamd cvrage devices,

pﬁﬂ?@s anahgﬁ’ar{@Mr@dﬂJn‘ébof@ leYoeindf afiexaBpl €he kind used,

ont ai he or.a t t,

EPRCEHBRS: B SBIRPRNER Sy (R R oA b CAETRRR! industry.

@%éﬂlﬁ emdfl%‘erapﬁPiic%?tteBh%g|’1‘i‘dt’ﬁ%rysectors of the food

i ndustry, 25 drinks industry, and catering industry.

Whetre groadued ot Be hd@aBEcdiidati Kale base rage@factured from

%@Hgieﬁgfgggghgﬂ'gﬂéy may be given the desired biocidal properties
by coatings of the biocidal polymers or polymer blends. Such
coatings include protective coatings and paint systems in which the
polymers or polymer blends are present in dispersed form.

Areas of application for biocidal coatings may be, for example, the
sanitary sector, such as toiletry articles, for example; the food
gsector, such as kitchen articles, for example; drinking-water
systems, cosmetics or toys, the home sector, such as wood
preservation or roofing systems, parts for refrigerators,
dishwashers or washing machines, for example; the marine sector,
such as bocat hulls, docks, ballast water tanks or drilling
platforms, for example; mechanical engineering, such as air-
conditioning units, ion exchangers, bioreactors or industrial water
plants, for example; the medical engineering sector, such as

implants,
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other materials, they may be given the desired

bi oci dal properties by coatings of the biocidal

pol ymers or polyner blends. Such 30 coatings include

protective coatings and paint systens in which the
mers or pol yner bl ends areag}esent in dl%ﬁfrse

po
POFFACEAR 3% X ABBIERE F ortoF o “BIROET i “COat TITpESHaFoducts
bectdor sexangy elotiimg, senipeary &ect bandlsgchfi@s example, or

‘hgb Pttarlyeeﬁfﬂn@hgs’Blogﬁd%mlzgngst hﬁyfaﬁ% b8 B4k ed SUE Baper
Itchen articles, for exanggﬁﬁ rlnkln% wat.er 35

§9§t%a9%ﬁ€fﬁﬁ?lﬁr speR 25 FrRoBRE: 8% 5F ™R Geh as

wood preservation or roofing systens, parts for

welrdgeralers,. ; dishyashe rbaoeidyxa%taa@glg@asm ﬁ:ﬁ%cﬂﬁ&f
exanpl e; the marine sector, ch boat

@zse%ct%ap % e T S SRRt O STRGPPR d° BPat ?ft??}%sr

exanpl e; mechani cal engi neering, such as air 40

cpadi tdcqaéf'%oli9h£§s an@.npmgnlgﬂn%s @A:Pfa@a%&&ﬁl@ be added
i ndustrial watéer plants, for exanﬁPig he nEdlésf

Efgh ST RY CeCPBPetiSuth WeicrhficARPLAtieRs WY

legasEls:, Oro givier passss boroieaapt e with hiveidahsanmrity.
products sector, such as clothing, carpets, door

handl es, for exanP or hosgltal equi.n ci dal q
E64%% rigs HEBPTERE 0" HE Bpptt E§1E LI Papkhe &ﬁ&l‘é%éu?& L
pal gfid ralbg esdec magsbe arsdBotrd dib rfegx angl etedilvengy ezrsl
gfreaapélhgaﬂio%u&@ﬂ Q' ogigals SQ%MQﬁM&awﬁ@k systems

products™to a very | arge_extent corres ond to one

ARO FRYLINT HEA U5 o 8T ™S p oT BAnEF 8PS I BT TEF © b1 h 88 1 %
addhds enal by reecactgdomltheasyadkehst byesilttgacdaneti ¢ or
medi cal fornulations in order, for exanple, to give
pastes or ointnents wth biocidal activity. Added in
di spersed formor in solution, the biocidal polyners
and polyner blends nmay be used for disinfecting,
sterilizing, and 15 preventing biofouling in closed or
open industrial -water systens and cool i ng-water
systens. The di spersed polyners and pol yner bl ends
can be renoved fromthe systens by filtration. 38
Exanpl es Exanple 1 Preparation of nononmers 1-4
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5 Mononer 1

exo, endo- Bi cycl o[ 2. 2. 1] hept - 5- ene- 2-carboxylic acid

2-(tert- butylamno) ethyl ester. 10 0.160 nol of

acryl oyl chloride (from Lancasiger) was introduced as

an initial charge in dilution in 30 m of

gxetpimsonet hane. 0.320 nol of freshly cracked

cycl opent adi ene (bp=41C) was added slowy dropw se
Bkadpls drring in an ice bath. Wien dropw se addition

b 8para¥iBh €4 £ mohbferd=€@Ci i ON sol ution was stirred at
roomtenperature for 15 14 h. The resulting reaction

sehatd.on of exo, endo bi cycl o[ 2. 2.
31%0“, [d055§%? 1ﬁ[‘ia£ b_ﬁﬁ]lgg 9&'9%&%§xﬁ% ﬁggdw_s%-ﬁ\é\%yt—

I'n an ice ,
§BF¥IJta[“BH°b‘Fthyd $A%° Trol of 2 tert-butyl ani noet hanol

fromA drich) in 30.m of dichloroneth

r bphise aaoﬁqwaﬂywleswgﬂ dEBom LRBCF AT i e 2‘6“=r°d“°ed as
20l tnitgalwelrrsei ir e latiomndm @@r‘rﬁepétwlPé@meZ&ahe Theé20
sol ventrraasly stratppedyoidpatndetereeduped ool egsurag@ded e owly
Q@Eﬁmyﬂ Lo rs%%h:g WaSan l€Rr 8&£iPI wat£dhbhARe addition was

%Q!HO{eothngnr%% ane gecr st,ak dg@&gpﬁrgtf 195 AGELPNG e for

e SO Orl I'S |nterne | ate

sh- &@SB?WlFﬁ f'r‘Fn GPLERTST §Fof ¥R 89224 ol of
Ka 2033 (RO Wes PR 55 wrdded; cargny hehdaspth sirgnadpised slowly
srbpwia, avitioemi teimepral uire ahotc3 bath, TMigheafddution of
Wasa £xid1a6t ef tWirt houkS9amlinddnghst i (ckedl Makeeh) ThAeaphhl of

lcﬁbem%gyﬁ%%z %E&*? 58e 248 n00L GRPRsE weaﬁe reaction

i Ced over He so vent S I, ve,lgn{1 der . .e
PRUNTERF H?%s%t&rrﬁeaﬁﬁ §° %ﬁ&mpﬁ’éa Yo Rit?*a P
stgipred ALh %derdrﬁucséwr%um T(h'ekpalswem“: t@@é@; was
pepYecipii8red . f3Bm (HOCHE d1m/nhbeptiang) , R&rPAtalIGHAL NpiR)from
FEEE%&J' 9 o eaFEe, s Jhyd333B1dREMH) , Th3Q62nHsxEkidte was
C i \negl) in 33})33%}&&6%1 %igc?l‘ ”067%&42 ol of Na,C0,=H,0 wasll
Baghy oo R Sueb AL RO o i& e gm e S GatBOR 3 v
EARSITINIR OYs ERTCEE V(thrhoilﬁ drc a5t EFrinded water- the o
jofit tioel ioedoas phane i wist Bal Trehargaion pha sautvaendy yed30ved Na.S0,
Ghadi |00 ogmt haBerendv2d8under reduced pressure. This gave the

product as an oily ligquid in a yield of 52%.

NMR ('H, 500 MHz, CDCl3, ppm): 6.18, 5.92 (CH=CH in the ring), 2.77
(CH,~NHR)

FTIR (film on CaF2, cm™'): 3323 (R,NH), 3062 (=CH- in the ring),
1735 (C=0).

Monomer 2
(+/-) -exo,endo-Bicyclo[2.2.11hept-5-ene-2,3-dicarboxylic acid bis-
2- (tert-butylamine}ethyl ester.

0.114 mol of fumaroyl chloride (from Lancaster) was introduced as
an initial charge in dilution in 30 ml of dichloromethane. 0.228
mol of freshly cracked cyclopentadiene (bp=41°C) was added slowly
dropwise with stirring in an ice bath. When dropwise addition was
complete, the reaction solution was stirred at room temperature for
24 h. The resulting reaction solution of



nol of freshly cracked cycl opentadi ene (bp=41C) was

added slowy dropwise with stirring in an ice bath.

When dropwi se addition was conplete, the reaction
solution was stirred at room t@nmperature for 45 24 h.

The resulting reaction solution of 39

(+/ =))-earoemdvdbity GipdP o} Z12ep} Hepsne 52 eltdigagedivd af Horhpride
dachlamike® slwasy adbtipweske Slwanh ystdropug sead whtdn dterbdthpg with
angbitigh €. E@@ Bho1Wbt e - t@r@%d&@h&ﬂlrﬁetgag&lo (ﬁEbm Qfldrich)

GG ey oo

W S€ tron was co

FEAT oINS PR Ot UBEL BXS PBATORT FOBRRIES %rfﬁru?%%? The
24ltentThes sfolipeed okdsurderi ppéiregf Prestder - r%@éate so1id
paessitractdheivhin-hepobna Thds exbrasiiedewadsh suspended in

Bohept aReen 1ot @ pedlindlieoivak, Soispended ddiedbOihdriche
g{%eﬁggsqggf&a[@stgr:?e]doagoi‘oo%f Q%t?@ RS 3 atgd%er@eﬂ.q_er it

sus I Qn._was_ Sstir t enper at
10 HoE MRPRRTTRPAFE 10 T EiPRbied TR SGbe it Gf the duecus
#hatq [Weed? walber OTIRTE CpRhaste vAR dafdaéo%%er Hpeife dfdsthe solvent
The omgapd cuglkaseedvasddpiesduoy eThila280%® ghel preduct as an
0l yeniyuidas, mepovedoengtey. reduced pressure. This gave
the product as an oily liquid in a yield of 61% 15
1H, _50Q MHz 13 6. e,
s MRG0 95 il e et e F R AT o Can2 G e
33253 (CR2NHR) 3063 (=CH in the ring), 1731 (C=0.
FheR f GilovwwmFa€enpouids 39T eRofitlai BeeR i (RCR- slifmtharrlng
wayi (dvbponer 3
exo, endo- Bicyclo[2 2. 1] hept - 5-ene- 2-carboxylic acid
I am no) et st 200
20 G TR TSI o P2 B pfR MR, £ Mims o) “%45‘253
(CH2- NR2) FTIR(flImon CaF2, cm1l): 3063 (=CH in the
Mpneper 3735 (C=0). 30 Mononer 4
exb; 9ndex0i epde Bl ZyqhebR- 2.chp heplarboryicc2adidli car boxyl
be @ﬁﬁe@h?iénm%‘)égﬁﬂmegyéﬁm no) ethyl ester, NVR (1H
255 VHz, © 6.23, 6.03 (CH=CH in the rlng) 2.54,
2 50 g{ R2) .
500 MHZ, CDCl3, ppm): 6.18, 5.92 (CH=CH in the ring), 2.53
(CH,-NR,)
FTIR (film on CaF2, cm™'): 3063 {(=CH- in the ring), 1735 (C=0).
30 Monomer 4
{+/-)-exo,endo-Bicyclo[2.2.11hept-5-ene-2,3-dicarboxylic acid bis-
2- (dimethylamino)ethyl ester,
NMR (1H, 500 MHz, CDCl3): 6.23, 6.03 (CH=CH in the ring), 2.54,
2.50 (CH,-NR,)
35 FTIR (film on CaF2, cml): 3065 (=CH- in the ring), 1732 (C=0).
It is alsc possible to obtain the following esters:
exo,endo-bicyclo[2.2.1]hept-5-ene-2-carboxylic acid
40 2-(butylamino)ethyl ester

exo,endo-bicyclo{2.2.1)1hept-5-ene-2-carboxylic acid
3- (dimethylamino) phenyl ester
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35 FTIR (filmon CaF2, cm1): 3065 (=CH in the ring),

1732 (C=0O). It is also possible to obtain the

foll owi ng esters:

exo, endo- bi cycl o[ 2. 2. | ] hept - 5-gne- 2- car boxylic acid 40

2- (butyl am no) et hyl ester

ex0, entebbiwyicl (8] 2.12 hépheptens - 2rmrRoxarivorygid @ -dér d
1heiALRYhSPHRE) Dhadyh &sler 40

exo, endo- bi cycl o] 2. 2. 1] hept - 5- ene- 2- car boxylic acid

%XL) % ﬂgé}h'}ﬁlo%m Q%@l@?ﬂy ]engt pyc!arggkﬁlc acid 2-(1-

€exo0, en ept - 5- ene- 2- carboxylic acid
Pipprazng f)%"fy&z Fﬁ?ﬁ%t hyl ester

exo, endo- bi cycl o[ 2. 2. 1]hept 5- ene- 2- carboxylic acid
gxpy¢4dgyb1@3qk9{2 2.1lhept-5-ene-2-carboxylic acid 2-pyridyl ester

exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2-carboxylic acid
Sxpysndbybiegtler[2.10l hept-5-ene-2-carboxylic acid 3-pyridyl ester
exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2- car boxyl i c acid
4xpyéiddybi€pdi®I[2.2. 11 hept-5-ene-2-carboxylic acid 4-pyridyl ester
exo, endo- bi cycl o[ 2. 2.1 ] hept - 5- ene- 2-carboxylic acid

%xgléﬁﬁa gYLycfﬁibeﬁ ih%e t-5-ene-2-carboxylic acid 2-piperidyl
exo, endo- bicycl of 2. fhept - ene- 2-carboxylic acid

555t ber i dyl ester
exo, endo- bi cycl of 2. 1]h%?t 5- ene 2 carbolelc agi d
$x5riﬁgq agpyckgjze§t¥hhept ene-2-carboxylic a 3-plperidyl
exoeendo- bi cycl o] 2. 2. 1] hept - 5- ene- 2- car boxylic acid
2-(3- indolyl)ethyl ester 25
X6, &L bREFyE @] 2, A nkhheplen?- enerPogar 0Xykd G2 -@dberidyl
4- % 2,6,6- tetranethyl)piperidyl ester

f exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3- di car boxy|

I C_aci I,S- opr m _no) et h I LSpler 3
(%P-’“chgoxgl%‘ald’ [% gy@l*‘&%'% *FPrept™= el-cz,aglél)lzcar boxyl
iiodakyd eiyngl extedi i sopropyl am no) et hyI ester
(+/-)-exo,endo-bicycl0[2.2.1]hept-5-ene-2,3-dicarboxyl
iexoaendb - b3y diicsl232 (it hy/1 et Bojaribopy bipy lacedt4er(2. 2,

(t’gkrgmquﬁglﬁg%rgaqusggg 2. 1] hept 5- ene- 2, 3-di car boxyl
acid bis- "4-(di met hyl am no) - 1-butyl ester

(+/-) -exo,endo-bicyclo[2.2.1] hept-5-ene-2, 3-dicarboxylic acid bis-
2-{(isopropylamino)ethyl ester

(+/-) -exo, endo-bicyclo[2.2.1) hept-5-ene-2,3-dicarboxylic acid bis-
2-{diiscopropylamino)ethyl ester

(+/-) -exo, endo-bicyclo{2.2.1]hept-5-ene-2,3-dicarboxylic acid
big-3- (dimethylaming)-1-propyl ester

{(+/-) -exo,endo-bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-
4- (dimethylamino)-1-butyl ester

(+/-) -exo,endo-bicyclo[2.2.1]l hept-5-ene-2,3-dicarboxylic acid bis-
2- (isopropylamino)ethyl ester

(+/-) -exo,endo-bicyclo[2.2.1] hept-5-ene-2,3-dicarboxylic acid bis-
2-(butylamino)ethyl ester
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(+/-)-exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3- di car boxyl
ic acid bis- 2-(isopropylam no) ethyl ester
(+/-)-exo, endo- bi cycl o[ 2. 2. 1] h|pt - 5- ene- 2, 3- di car boxy!
ic acid bis- 2-(butylamno) ethyl ester 41
(+/ -)~esrocmitddi by ciyedRof 2 1hept Hefpne52 ehaligaBhavd af bandy
hC (@@ npi Sninds gﬁémt byt&m no) phenyl ester
(+/-)-exo, endo-bi cycl o[ 2. 2. | | hept - 5- ene- 2, 3-di car boxy!
ic,acid bis: 5. - (i m no) pheny; telia
Q%i ?)G%Qb,&zdnodg} ﬁ%lyocigé 2.]2’% FFh@e%t%Sggpné%%%y&?boxyl
Pé4 atdidepptam np RNyt @A o F R Hyl ester 10
(+/-)-exo, endo-bi cycl o[ 2. 2. | | hept - 5- ene- 2, 3-di car boxy!|
i(c/3&jq§ob¢@ﬂo~@ipy¢1qﬁyy2é%ﬁh@pt—S-ene-z,3—d1carboxy11c acid
G+l 1 Jpripeoaendoebh ey elsek2. 2. 1] hept - 5- ene- 2, 3- di car boxyl
ic acid bis- 3-pyridyl ester 15
(1) =) -BX0e £0193 Bl £3120F 22 121 b} D te 52 ENGY 22 Boshiyaak basaid
i.c_acid_bis- 4-pyridyl ester
CHPYH1%R 0 EHdo- bi cyci o 2. 2. 1] hept - 5- ene- 2, 3- di car boxyl
ic acid bis- 20 2-piperidyl ester , , .
(# =) ¥R RIRIGLBY BP0 2L 1o RRjiRes 2 ehidt 5 2 3 UYFAF b3S
iBepacidylbester3- pi peri dyl ester 25
(+/-)-exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3- di car boxyl
i(¢/Emﬂéiobéﬁdo%BiﬁyéﬁﬂﬁzdyllKﬁibEFS-ene—z,3—dicarboxylic acid
+ =) - £%0,.endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3- di car boxyl
i(écé}é%ﬁd?ibfs- 2-(3-indolyl)ethyl ester 30
(,+/,-)-exo, endo-bi cyclo[2 2.1l hept-5:-ene-.2, 3:-djgarbox:
it/ a%ied“’bF‘é-"" SE%C ,Hé,'é-’jt]é}elp%\ﬁg%hnﬁ-)zb%]pdérc?g?/ Yglgfe%%‘
Bxphpi i d2l 3&t®repar ati on of polynmers 1-4 by nmeans of
ROWP 300 equi val ents of nononer are dissolved in 6 ni
af-/ absololtrdo-(bdnhydy lcug) 1 ldiepht Hreome e have canboxtidc acid
QL utd QRyh Seddakr oduced in the absence of oxygen into
an argon-filled Schlenk vessel. This solution is

qqm— ?(-eeqm\{\'ie}xgo 3 1%9& ?cl [)éSE . f]%‘:'— §l dIR- ; , ?giiic\égiang1 igf acid

4-piperidyl ester

{+/-) -exo, endo-bicyclo[2.2.1]lhept-5-ene-2, 3-dicarboxylic acid
2- (3-indolyl)ethyl ester

(+/-) -exo, endo-bicyclo[2.2.1)hept-5-ene-2,3-dicarboxylic acid
4-(2,2,6,6-tetramethyl)piperidyl ester

Example 2
Preparation of polymers 1-4 by means of ROMP

300 equivalents of monomer are dissolved in 6 ml of absolute
(anhydrous) dichloromethane and the solution is introduced in
absence of oxygen into an argon-filled Schlenk vessel. This

solution is admixed with a catalyst comprising 1 equivalent of

bis-

bis-

big-

bis-

bis-

bis-

bis-

big-

bis-

bis-

bis-

the

"Bigpyridine Complex 6" (Love et al., Angew. Chem., 2002, 114(21),

4207-4209) in solution in 5 ml of absolute dichloromethane, wi

th

stirring and the reaction mixture is stirred at room temperature

for 24 h in the absence of moisture and oxygen. The reaction i

then terminated by

s
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40 "Bi spyridine Conplex 6" (Love et al., Angew. Chem,
2002, 114(21), 4207-4209) in solutionin 5 m of

absol ute dichl oromethane, with stirring and the

reaction mxture is stirred at4zroom tenperature for

24 h in the absence of nvoisture and oxygen. The
peditioonof & drpph afeerharvédrbyether. JUG EPRFtiep solution is
doopsitohted hyldeyi rpduced heressThe Mhacte=gatsed Wolpney ois

6 08CN ot € F ruRde pant ke ahdPE S di fed Tiheer edthickApressure.
pol yner is precipitated fromn-pentane and then dried
waﬂﬁ(ezﬁeéﬂi?&ﬁ o@rm&e 1 RoPgbyamizi Zati on of nononer 1

iofk lhept-5-ene-2-carboxylic acid 2-(tert-

1P e
(_hi jept - 5- ene- 2- carboxylic acid
58%{1;-1 121)5 tcﬁ %a%%éo ethyl ester) Yield 82% NVR (1H,

CDClS) 5.33 CH:CH i.n_mai n chai
PR URRF 00 PBZE TR I6 1 |?n3c?n (B33 1Bnpary g%ﬂz‘ﬁ gezNH) (CH2 -NHR)
§FIR (LM 9T CRER N Ehad n)33231 BYVH c=2j1 F‘oF%eH z‘ai“il giain),
éf29oltemer 2 to pol yner 2
Pol y(bi cycl o] 2. 2. 1] hept - 5- ene- 2, 3-di car boxylic acid
Briyribrizetion 25 heropean? o) pelyderedter) Yield 23% NWR
fdH, (HQQ Mz, . 2CDAP)-55e0 2, 5-RiratBbleOHci achhibis-2- (tert-

g[} |ﬁ)mmg 6_7,_% CEeeNHR) FTIR (filmon CaF2, cnil): 3308
=CH in main chain) , 1729 20 (C=0

rlzatlon of o] oI
ol {'e o580 o 2o ip F e sine A oS Bgk i B gRa) - 27 (o
(“HF t hyl ami no) ethyl ester) 25 Yield 68% NVR (1H, 500
WEER CDOr3Yn BF31 ¢CHECRRPSH (ReliH .cA2f nj=CH2, Hpmain chain), 1723
(BB NR2) FTIR (filmon CaF2, cm1): 2821, 2770
(N-CH3), 969 (=CH in main chain), 1730 (C=O 30
Pol yreetiiz a8t b0 £oformmee N reod pboynEad rer 4
Bely (¥ ch of 2. 2] dddiept elr-@neadhckydi € ardiaxyt i ¢ aci d
R $admyAdh DB Ry hadek-et hyl ester) Yield 61%
Yield 68%
NMR (1H, 500 MHz, CDCl3): 5.31 (CH=CH in main chain), 2.55 (CH2-NR2)
FTIR (film on CaF2, cm-1): 2821, 2770 (N-CH3)}, 969 (=CH- in main
chain), 1730 (C=0)

Polymerization of monomer 4 to polymer 4
Poly(bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-2-
{dimethylamino)ethyl ester)

Yield 61%.

NMR (1H, 500 MHz, CDC13): 5.39 (CH=CH in main chain), 2.55 (CH;-NR;)
FTIR (film on CaF2, cm'!): 2821, 2770 (N-CH,), 970 (=CH- in main
chain), 1729 {(C=0)

The following polymers can be obtained in a similar way:

poly{bicyclo[2.2.1]hept-5-ene-2-carboxylic acid
2- (diethylamino) ethyl ester)

poly(bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid
2- (isopropylamino)ethyl ester)

polyibicyclo[2.2.1]hept-5-ene-2-carboxylic acid
2-(diisopropylamino}ethyl ester)
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NVR (1H, 500 MHz, CDC13) 5.39 (CH=CH in main chain),

2.55 (CH2-NR2) 35 FTIR (filmon CaF2, cml): 2821,

2770 (N-CHs), 970 (=CH in main chain), 1729 (C=0

The follow ng polyners can be ggptained in a simlar

way: 40 pol y(bicycl o[ 2.2. 1] hept - 5-ene-2-carboxylic

aold(bivyEt &t .2y b imme petdnH2 -estlexylic acid 3- (dimethylamino) -

Qo%y(glg;lcggL@,{Z 2. 1] hept - 5- ene- 2-car boxylic acid

2- (i sopropyl am no) et hyl ester) 45

%‘85‘}‘ }g.lc,%)éﬂ: P?.[ % ;?c] }lléphzeet-eri-%ngagbcg%ﬁ?&)xa\@ﬂdclaﬁiiqlethylamino) -
11 sopr opyl am no) et hyl ester)

ﬁoéﬁc(%’ c?ﬁf%’[yz 2. 1] hept - 5- ene 2- car boxylic acid

Sdlnethilan1no 1- propyl ester Lami
(icGee b 23 lﬁﬁﬁeﬁf%e @néaﬁbwﬁbﬁamﬁ 43 4igethylamino) -
u bdtmmbhyEQM1no) 5 2-propyl ester)
pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2-car boxylic acid
%oiﬁiﬁﬂaybybaqﬂznm)hepbubuégé 208hfHdxylBc acid 2z- (butylamino)ethyl
%ﬁ%blcyclo[Z 2. 1] hept - 5-ene- 2-carboxylic acid
ut yl am no) et hyl ester)

E%gbbllcc El %% .?Ei %FQ er?e-%ng 1(%@7'/199)(yél|d0 aci d

am no

gol'§ {Wﬁ§§VXP Tﬁﬂeﬁﬁtﬁﬂene 2-carboxylic acid 2-[4-
(dlnethylan1no) henyl] ethyl ester)

Ppoly (Wicygee & 2. 2] hemept emR enea eyl b dAidc 2akid 2- (4-
2Qiperphahing)eehyl] @2aergster)

pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2-car boxylic acid 2-(1-
@b@?(ﬁﬁ@yﬁ@%[iﬂzhihhéﬁﬂi@Lénéui carboxylic acid 2-(4-

%%Eéﬁgﬂﬁ¥§ q% 2.4d.hept - 5- ene- 2- car boxyl i ¢ acid
BT elt. ;%]Lihe@tene ¢85 537 09XNL1C 861 @

WGP?{MI@WP@EYZ— 2s44Mept - 5- ene- 2- car boxyl i ¢ aci d
4-pyridyl ester) 30

polly (iaygeb 61 2.-2] h3dtept efe eneafbalBox3didc 2 geynidyl ester)
2-pi peridyl ester)

polly (gt b o 2..2] Addtept ebe eneafboarlboxadidc 3aeywidyl ester)
3- pi peridyl ester)

poly (bicyclo[2.2.1]1hept-5-ene-2-carboxylic acid 4-pyridyl ester)

poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2-piperidyl ester)
poly{bicyclo[2.2.1] hept-5-ene-2-carboxylic acid 3-piperidyl ester)
poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 4-piperidyl ester)

poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2-(3-indolyl)ethyl

ester)

poly{bicyelo[2.2.1]hept-5-ene-2-carboxylic acid 4-(2,2,6,6-
tetramethyl)piperidyl ester)

poly (bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-
2- (diethylamino)ethyl ester)

poly (bicyclo[2.2.1] hept-5-ene-2,3-dicarboxylic acid bis-
2- (isopropylamino)ethyl ester)
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35 pol y(bicyclo[2.2.1] hept-5-ene-2-carboxylic acid
4-pi peridyl ester)

pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2-car boxylic acid
2-(3-indolyl)ethyl ester) 40 44

pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2-car boxylic acid
Ho(P(HA cHrbe (2.6t L Hraptth§ | 91 -Bed t dhderberdiy acid bis-2-
pel y{dpirep¢l flidoLeddyhepscfriene- 2, 3- di car boxylic acid
bi s- 2-(diethylam no) ethyl ester) 45

poly(Hiceytd 0f.2. 2) Hddhept er-ane- & Brdoedrikoxyld ¢diaet d

i Sie t4,0 LR OR) ORYL AP A0L &Yy | ester) 44
Boly?ngyclo[Z Zﬁl]hept 5- ene- 2, 3-di carboxylic acid

BbSy &ricldid {*320@ Qn?{égﬁﬂkﬂ&)e&t Bydi@sh8%)lic acid bis-1-

nga(%ggg%(rgm[ ﬁzfg‘%ﬁh % % §P§p§| 3eg|t g?;boxyllc aci d
§8£§’(ﬂ1‘ ¥E$Pi% E]ﬂéﬁeeteé.%n@ P 3rdbearikoxyld ¢iacid

0 ropyl ester’) 10
%blcy%féi g%%ﬁe%F%?Bene 2, 3-di carboxylic acid

y tyl )
o? Abblc i?@%% Fﬁm gné %%&glg%%lr coiaé():/ c|1c]:01§ci2d
BF%OEFOPF BB FH gfrethyl ester) 15
ol y(hic hept - 5- ene- 2, 3-di car.boxyl i ¢ .acid
%%/é) %g?% &nf'%%Pt hwe §S$ c%cargoxf‘llc aglci %15-5—
pévsx4ﬂmeye]%H@leeaﬂq¥épt - ene- 2, 3-di carboxyli(: aci d
bi s-3- 20 (di nmet hyl am no) phenyl ester
ﬁeﬂym%j&? K2 élﬁﬁ%ﬁferse “éna: @@IBP’E&%%H Pi5ctd
BaswerHyd am{gh)mbehyl &9kav) phenyl] ethyl ester 25
pol y(bi cycl o[ 2. 2. 1] hept - 5-ene- 2, 3-di car boxyl i c acid
sy toicgclobd - Bhdl hens) Seens 2, é5@¥g§yboxyllc acid bis-2-[4-
pekyddnyeyal o) 2heny]lkept: esere- 2, 3- di car boxylic acid
bi s-2- (1 - piperazino) ethyl ester) 30
poly (icyytd 0f .2.. 2] Hthe pt ede -€ne- @ Brdpxarivoryid digcP d(4-
Rbsprs1IAYE) Syl estarn)

poly(bicyclo[2.2.11hept-5-ene-2,3-dicarboxylic acid bis-2-(1-
piperazino)ethyl ester)

poly(bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-2-pyridyl
ester)

poly(bicyclo[2.2.1}hept-5-ene-2,3-dicarboxylic acid bis-3-pyridyl
ester)

poly(bicyclo{2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-4-pyridyl
ester)

poly({bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-2-piperidyl
ester)

poly (bicyclol2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-3-piperidyl
ester)

poly (bicyclo[2.2.1)hept-5-ene-2,3-dicarboxylic acid bis-4-piperidyl
ester)

poly (bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid 2-(3-
indolyl)ethyl ester)
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pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid
bi s-3-pyridyl 35 ester)
pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid
bi s-4-pyridyl ester) 40 45
BP%Y& g%g; E%ﬂ 1]%%{]eg)-ene ene dlcargg:%%.rltc):oéglé %:l.aCI d (2,2,6,6-
pot yergtbyt] wip2r23d] lepex)5- ene- 2, 3- di car boxylic acid
bi s-3-pi peridyl ester) 45
ol y(lbi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid
Eﬁ@mﬂfpﬂperldyl est er)
patyRiieygtaitdng. di hepbmdrscne-2, 3, dandirdbonyd iRPDHCigbber by
- é%O qgolyl)ethyl ester) 45
[2. 2. 1] hept - 5-ene- 2, 3-di carboxylic acid
bis-4-(2, 2, 6, 6- tetranethyl)plperldyl ester) Exanple 3
3n e%:la)é'étﬁo:grtﬂfatlbafb& Bélﬁk&oﬁﬁrﬁnﬁ rhobds Gutadd TERODSLD; EPDM

r ubber %%NP prepa n the base
68F’§/??é’f“eﬁﬁﬁw5%5bg§fﬁ(ﬂbﬁt ¥ TERYAG49: al":%Dk/? t er pol ymer
et hE5%eat hyttmreendQ%spibiadlene, im@lempe] @nd reprecipitated
@&Balrﬁéiﬁaﬁaprmﬁn@mebek&rm %?Osbé/l%@llﬂ O tgkuene andoutyl-4-
%gﬁrec%p t at ed %ghnethano with 0.1 percent by

HHtY SO S5 A8 St et Bt yl - 4- hydroxytol uene as
stabilizer. 0.2 g of purified EPDM and 0.004 g of

3 E‘)@jro(fx}.’)uglﬁ.%ﬁhﬁbbﬂ =RRenyos &%flzph?@aﬂ@ns methyl 1-phenyl-
sphot0|n|t| tor

r dissol v f
GRS T 2 SEB M GhoT o St et Bg° KEaRE rf 10 161mL of
rtgﬂ.aetneonahm:@axlungort és apldRE by ageds (Tpiratdeiwrl REFLing to

tar oL, Eg[$q1.§uqt§]§:{.nd'ogﬁ:|§£|1Q:@>a:fr§rﬁ)@@Q1 1800 s, r fiBachiohal ispBed 1000

i me . rotational accel.eration

T Rebien Ry £ e 69 Shbbr gl SER BT 8o, ey ane

atna@qﬁh@deuédhgfeer£§HWVnYﬁR§§ 1o upé?¥lﬁePlF€QHﬁﬂ éhmOSPhere

$HePss takgr & a(fk@l UAfRhe NredcR €64 s&@ﬁs %dﬁésphﬁee und&€ an
geC|nen Obtalﬁ |ernroduge gﬁo 1J9“ - %%%OHE% a

P55k FEnfETHPRGTS MPcoPPE 1! BT 8P s AP ey

trhend dicalt ysed "fBRspyrdndp el G0 Aphk e foa Qi&ﬂ}é @@1%ﬂ 301Ut1°n of

'%'ﬂge(\!\éta@ggﬁn '!Blsggpgdltnlziécgn%;h)ex 420fx4208) ann, ah@@wut €hen. ,

acet one. o
2002, 114(21), 4207-4209) in absolute acetone. After 2 h at 40°C,

the specimen is removed and washed with absolute acetone. The
specimen is then transferred to a round-bottomed flask containing 3
ml of a 0.375 molar solution of one of the monomers 1-4 in absolute
acetone. After 24 h of reaction at 40°C (absence of oxygen and
moisture) the reaction is halted by addition of 5 drops of ethyl
vinyl ether, and the specimens are removed, washed repeatedly with

acetone, and dried at 80°C.

Characterization of graft copolymers 1, 2, 3, and 4

Characteristic FTIR bands:
Graft copclymer (obtained from monomer 1): 1729 cm’
Graft copolymer (obtained from monomer 2): 1731 cm

Graft copolymer {obtained from monomer 3): 1729 cm’

B W N

Graft copolymer (cbtained from monomer 4): 1732 cm’
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25 the specinen is renoved and washed wth absol ute
acetone. The specinen is then transferred to a
round- bottoned flask containing 3 nl of a 0.375 nol ar
sol ution of one of the nonomerg 1-4 in absolute
acetone. After 24 h of reaction at 40C (absence of

nd noisture) the reaction is halted by
adelhdra@ionfohd adeapiunll &f pphyBiklyilaye idhpslymerd3t he
speci nens are renoved, washed repeatedly with
acetone, and dried at 80C. Characterization of graft
Gopad ytepalymer23 s ppgcerseéher auserret WatrFT-R Baflls:
§5lﬁgdﬁ&ﬂeﬁéHMﬂD¢ﬁErhibh(@&Héﬂt@epbfyéﬁﬁyIﬁﬁhonﬁﬁlﬂ@ a ld2@ratory
%g%é&ﬁﬁ$g£aéé pﬁEﬁQIEB ﬁié& b% 'g%gd££ ﬁé)to k place

copo al ned fro nono
1720y mtage@(af:@g%dpew nseqaga ? bbrarfediFBn? rivAeRe rwas
4xirdied?2 €me plodbssiExaspld t4ofs epar Bé | @enof ran carpeund
of polylethylene and polyner 3 0.2 g of polyner 3 was
processed to mxtures wwth 3.8 g of 5 polyethylene
CePPEL hi gh density pol yethyl ene) using a | aboratory
conmpounder (HAAKE M nilab M cro-Cbnpounder)

f‘nnﬁnnnrll (a¥al fnnk nl ace HA—Wo stages 1 _ aned
o S PTrtc St

T C_ VYV 9, U.\‘JC
stage 2), after which S°28% dnd was ?%r%ded fﬁg%nd.
processing condi ti ons |[can be seen [from Tabl e 1je¥@usicn

[

i@ﬁéemﬁnp[age IStage [z Strand extry usi on  Ti meL [gn N]
annd rrnwi 5 35 55 Mpltl tepmpetraturetCl—190

o rpTTTaToar© A LI

f@@eﬁg%PThe resul ting |35l yner strani® was shaped lnto

Medt tpslrr@tenestureasﬁmll ng 1z9©x40x| mm W9ing a Col |33 P

.00

200V vabuuulplatc press—The 15 tenperature program
of pol ynmer shaping can be seen from Table 2. _ Table
FEAPETSHLGIRS HOEYmy GLIFre 186 TRPFOINT HE5F nhftes ‘ie%s“mg

20400x1 mm, using a Collin P 200 PV vacuum plate press. The

temperature program of polymer shaping can be seen from Table 2.

Table 2

Temperature

[eC] 170 170 170 170 40

Time [minl 2 2 5 5 15

Pressure
[bar] 2 10 50 100 100

Example 5
Characterization of the surfaces of polymers 1, 2, 3, 4 and of

graft copolymers 1, 2, 3, 4

The glass transition temperatures (Tg) of polymers 1, 2, 3 and 4
were determined using a Pyris Diamond DSC (Perkin Elmer)} DSC
calorimeter (5 mg sample in each case; 2 heating runs from -50°C to
+150°C; heating rate of 20°C/min; cooling rate 10°C/min). The glass
transition temperatures (Tg) were determined in the lst cocling run
and in the 2nd heating run; the value reported in each case is the

midpoint figure (see Table 3).




Pressure [bar] 2 10 50 100 100 20 Exanple 5
Characterization of the surfaces of polyners 1, 2, 3,
graft copolyners 1, 2, 3, 4 The gl ass
transition tenperatures (Tg) of7 pol ymsrs 1, 2, 3 and 4

4 and of

were deter

EFROPISTRE SRRAAF bF (et

m ned us

r|

s Di anond

DSC Perkln
8¢ p(oéyﬁﬁr% Elits] '—eesltl’?de‘é%’ﬁlgc 8se;

2

heathag avinst fyr omit SGCAt 625 £150 Bhebsatting fade db mg sample

%Qcéggm ,caggoldlr&gogét 2chd

enper at ur

a thernog

ISEBOY EY%S 1ﬁg SaPsret®q1s dhch case;
with 35 mM/mn nitrogen flow
sanpl es heated fromroomtenperature 5 to

10C/ mi n;

i

es (Tg) were

raV|netr uni t

588& .2 The onset of thermal

10

pol ynmers was
Wi th tenperature,

and was

in the 1st

3

STA 625 from

rat e;

1Y) wﬁhgs%@mn Lianskehi flbw

er m ned
rraﬁe &ﬁ&tﬁﬂgt%ezh?j"q{é‘éﬁ mPLRe epEe
eachocase Tise tdneet mMfdpbemalf dguraiatder ckalbhe 1391ym47s was
E@@emﬁ{e@mkré& ABL! L@ 11%_ he el %RRLSE

I
A8 FegbieBRcTaraTe

rhested aHgi g
eonetrics

ni trogen at nosphere
heating rate

degradation of the

determ ned fromthe change in wei ght

reported in C (see Table

Fplydabl e
1st coolin
33 211 2
of the pol

Xy 1®IPol ymer T9

g.s“;ueocglrl‘;l cogi i ng
33 33 3587 36 8

yners 1, 2, 3, ai

] [°FY [ C] Deconp

g 268 NedARRE AUl €
221 4 -19 -16 223

id 4 were produced

pRqqMpRSition
£éﬂpe¥a3ﬂre

& gﬂlns

n gl ass

gurfaces [

y3ﬂotation coatin

1g3from chl orof orm

2bl uti on.

QIIC bUIIl ay
(x-bronon

tsangte—{test—1
pht hal ene)

gygdsT water and

was determned 15 by the sessile

358

d%op met hdd Gsing a drop shapl anal ysis systaﬁﬁltEmeO
(Kri1ss) ([testing at 20- 25C-1drop vol une: -202%3
read-rg—att-er—1—s)—Fthe—contact—angle—data—wereused

to calculate the

Films of the polymers 1,

2,

3, and 4 were produced on glass

surfaces by rotation coating from chloroform solution. The contact

angle (test liquids:

15
DSAL100
after 1 g).

(Krliss)

{(testing at 20-

25°C; drop volume:

~20 pl;

water and o-bromonaphthalene)} was determined

by the sesgile drop method using a drop shape analysis system

reading

The contact angle data were used to calculate the

surface energies (ys, ys® and ys®, in mJ/m’) by the method of Owens

and Wendt
20

(J. Appl.

The isoelectric point of the polymers {(in the form of films on

Polymer Sc

i., 1969, 13,

1741 ££.).

glass plates) was determined by means of measurements of streaming

potential

with PMMA counterplate; 0.001 moclar KCl electrolyte soluticn);

data were

25 Chem. Soc.

1924, 75, 2318 ff.)

{(see Table 4).

(Anton Paar electrokinetic analyzer EKA; clamping cell

the

evaluated by the method of Fairbrother and Mastin (J.



surface energies (ys, yse and ys, in mJ/nR) by the

met hod of Omens and Wendt (J. Appl. Polyner Sci.,
1969, 13, 1741 ff.). 20 The isoelectric point of the
polymers (in the formof filnmggn glass plates) was
determ ned by means of neasurenents of stream ng
ES?%‘?]U al (Anton Paar el ectrokinetic anal yzer EKA;
clanping cell wth PMMA counterplate; 0.001 nolar KC1
electrolyte solution); the data were eval uat ed by the

Reltiod J6P-Fai r by BAH@CtahdOMERTE n (J¥225 Chewt Soc. | 15°

#8924, [AeckBilB [ingle(sSeeatighte 4). %J(I@bl ﬁﬂﬂmﬂol Y-mT/m?]
| SO Qaont.act Cop S s ysP nmer electiric angl ¢
angl e [ RE] [rr&ﬁjmtéﬁ“g Ikedy he]  poift [0] H2O [0] [pH
a- br ono®HAhapht hal ene #®-Boorik8 38.|3 40.63 35.50 5/13

2 6.79 4.3 51.9|30.53 25 rhdndni@ng § 776 80.2 37.2
37.53135 97 1.5 4 7. 62 74 .4 50.5138 25 219 84 8 4]

1”4

& aft |Cop8l yners’d, 2, 338and 4 pod<ds&3t He F6P1 ow Ag:>

sur faces .5opr opernl:es detersm ned ag 3deser i|bad 1@bovel-40

a2l a-ar-chal

adl CDEONA . £ e D P |
hre—€ ”'PGJ’GCU Wit blg \2| eafgds T rovi St I3G’L§? (SEEoHalT €1 5g
g Table 5 Polyner Contlact Contactl ys ysd ysP _angle

éng'e [tesPne] [ (@4 R] [9PnB] [0] [FPcRpo]| R 4fonn] 842

napnt halrene EP 108.3 60.4 24.96 24.91 0.05 Gart
copolynmer 1 83.5 24.3 42.98 40.73 2.25 Gaft
Copht yrpplPnds. 5, 43. 3,38184 BRs&BsOLBS foBlafing surface

%995%&@?%%,3dé?%rﬁiﬁéh %53§e§é£i39d4§%03e6£hd compared with cleaned

EPDM surfaces {(see Table 5):

Table 5
Polymer Contact | Contact s ys? ¥sP
angle angle [T /m?] [mT/m?] (mJ /m?]
[°] H0 [°]
o-brome-
naphthalene
EPDM 108.3 60.4 24.96 24 .91 0.05
Graft
copolymer 1 83.5 24.3 42.98 40.73 2.25
Graft
copolymer 2 96.5 43.3 33.84 33.28 0.56
Graft
copolymer 3 88.4 49.2 33.14 30.48 2.66
Graft
copolymer 4 98.8 55.1 28.37 27.58 0.79




10

15

20

25

30

G aft copolynmer 4 98.8 55.1 28.37 27.58 0.79 10 49
Exanple 6 Determ nation of the antim crobial activity
of polyners 1, 2, 3, 4, of graft polyner 3, and of

t he conpound of pol yethyl ene ggd polyner 3 5

Determ nation of the antimcrobial activity of

Behypm s 1, 2, 3, 4 For the m'crobiological testing,

Mwﬁr&am}; %Q' vhd %ﬁlmcmhxm&wh 2f sdijre, 3, 4,
o lleha

and

40 x 40 mm 10 (rot ati onal coati ng). 01 t hese pl aques

the antimcrobial activity of polyners 1, 2, 3, and 4
naseincisheton wfatko raahoicnsbtipl Jeqydmite off polippmerg 1, 2, 3, 4
shandar glé%&l%lggpél&ﬁ@g%lﬂés' g dehend@stsohgRdHsSBB polymers

?DS%'hyl ocogcus agr eqtggé@ weren%rerpaso therlgmeB% %gﬂtlons,

PRbPR Y @e@«msewezssaaplupﬁefacr T am? Eaaéﬁ%l“leﬁ‘sbﬂ%ﬂeﬁﬂy’l‘ &ife ™
((Qefﬁtaloﬁlangcdla-t(iﬁﬁlen@)i) thedee pll 8giead the The ihivddigal activity of

f&gy% gount C%%&'ﬂ wgg(gé%@¥affﬂlQEBSkdﬁﬁbESwaﬂ'Japanese
after_inoculation

Doty St el 2o Ry kst S8hr pL M
porpimEiosodous augeunn@sy wfd fod ExghenkchipDPEli (DSM 787). As
Ganpedd sen @:ﬁ\@a&esc(rse@li@mseoﬁ)mnpfahbcﬁzlax 2388; linear low

t | o Esch t

EERT BEST§H 3BTRS Fh gy BB aEl) wer® Bldrea
[CFLVn1] 8.9.106 8.5.106 Polynmer 1 [CFUM] 0O
RPakyrnering hildbal ¢oubld sOcFiRally neslcBy| Chtdinh] udit® per
Reh YIB! 4 [§é¥é/HL&ef%laggchlrQQEf¥'Hf@@*'fﬂ%cgiaEJB% (start) and

antimcr C r af 5 Fo
BRET A BRI o8 AT PEAPT dpeaphe ERRPRE T 52 30 E8E 4 gna for

xhdOLYRPE comparison sample (see Table 6)

Table 6
Staphylococcus Escherichia
aureus coli
Start [CFU/ml] 1.1-10° 1.15-10°
LLDPE comparison sample [CFU/ml] 8.9-10° 8.5-10°
Polymer 1 [CFU/ml] o 0
Polymer 2 [CFU/ml] 50 0
Polymer 3 [CFU/ml] 0 0
Polymer 4 [CFU/ml] 0 2000

Determination of the antimicrobial activity of graft copolymer 3

For the microbiological testing of graft copolymer 3, a 40 x 40 mm
glass plaque was coated with EPDM rubber (Dutral TER 4049; EPDM
terpolymer of 55% ethylene, 40% propylene, and 5%
ethylidenenorbornene) . The EPDM film was crosslinked by UV radiation
with 2-hydroxy-2-methyl-1-phenyl-1l-propanone (photoinitiator from
Ciba), as described in Example 6. This specimen was placed in 80 ml
of a 0.0015 solution of the catalyst "Bispyridine Complex 6" in
absolute acetone, and the tightly sealed reaction batch was heated
at 40°C for 2
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gl ass plaque was coated with EPDM rubber (Dutral TER
4049; EPDM terpol ynmer of 55% et hyl ene, 40% propyl ene,
and 5% ethylidenenorbornene). The EPDM fil m was
cr ossl [ nked by uv radi ati on 3Gow th

dr ox | -1 - | -1 a
G Al G 17 GHOCRIRE - AL HOERT Bade TPetRRpiTen vas
ﬁfemél'ﬂ'ﬁds agPecished weh pbm Ea BOome umgfttaciied@dpstiator,

QLML i oﬂl@]@o&etﬂea%s%h%g’é IﬁleSQb’Jdl%Hen(é%E&% @hikNvay was
absol ute acetong and the ti gga% seal ed r eas cti.on

GAERH SFEE Y N Pe PG 2DE F6P CORERHEP an Hhaf 2 0375
gasaatsmspher @f Aftwert hain ebaelutkeasperiencfhavgsaled

LeRDVEL @E‘Qsewa%QS%éMtEH ACQLORErd 02 END\B st ACHRFhen and

initiat under a nitro nmospher e...The specj
FPLREBE | TR SohatPREATS Lk o BPPol (A S SPatar g * ™
afit @dy&velmdnteahﬂrngmaothﬂ spkcimed. 875 Emb@r waghedi on

9&pé€¥@&&?rw£%H ReabsR Uheraketonsialhe wedhed aﬂaeﬁgﬁéﬁalymer,
vessel, was heat ed at absencg of ox

aRA d56rsttr®) C T ptrﬂg crtea’é?l%}?r%é‘ée?fle e 153 beaxg of NMR,
addrtin of about 1 m of ethyl vinyl ether, and t he
speci men was renoved, washed repeatedly with acetone
ba flRyecimgisdurhs MRADRL Uﬁ@daﬂﬂﬂﬁﬁbf&bﬂiﬂractiHltﬁndf graft

dried at 80C. he oduct was char t

SPERRER: Eorts Fog o A EledMEn el AL RHL R LE0e NEAIRRES
anendrus gbF o4 2861 134%0%y @#lvgir she tegbpordapdFms Sfeghylococcus
thasted (DBnafGr daN e cnktitnlapasess apEndtesh I yad samples for

standard JI § Z 280 Si g o
SPERHVI 58800% ue%ucrqfeééqgg ogg%f 2%8 Eécnﬁg’rrfl c |§g§oﬁy
PPEKe tH A pne Aconhpplies L oectegehpaisrsorestsidaques of

LLDPE (Dow ex 2388; linear |ow density polyethylene

(reent aiifigngi drodet ent): VEU/nlt ¢sdlety - 2Ormng hmitdsnger

%ﬁ £#§%e99u£g£% QEélfﬂlnéﬁcﬁ.3%§t{§"é¥kgg nych§a{§Hh (start) and

ter) were determ ne I rect after |nocul ation
(a§Fa¥ t34 aﬁﬂrs St ERCURChGYEPToFNE %&%Et?%ﬁlm‘?r tingnd for the
grabt apalysmr samgid (ke¢ Tavee TILDPE conpari son sanpl e
(see Table 7). 25 Table 7 Staphyl ococcus Escherichia

ayreus; coli Start [CFUmM] 3.5.10 3.9 10 LLDPE
conparison sanple [CEU/ ] 5 64-106 7,56 10

Staphylococcus Escherichia
aureus coli
Start [CFU/ml] 3.5-10° 3.9:10°
LLDPE comparison sample [CFU/ml] 5.64-10° 7.56:10°
Graft copolymer 3 [CFU/ml] 4.20-10° 5.10-10°

Determination of the antimicrobial activity of the compound of

polyethylene and polymer 3

The test plates produced as per Example 4, containing 5 percent by
weight of polymer 3 in HDPE, were tested for antimicrcbial activity
in accordance with Japanese industry standard JIS Z 2801:2000 in
respect of the bacteria Staphylccoccus aureus (DSM 346) and
Escherichia coli (DSM 787). As a comparison sample, plates of pure

HDPE were tested.
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G aft copolynmer 3 [CFU M ] 4.20.10 5.10.10

Determ nation of the antimcrobial activity of the
compound of pol yet hyl ene and polyner 3 30 The test

pI ates produced as per Exanpl 6514 cont ai ni ng 5 percent

ht of wer
é[%?l hi% dg‘gb‘Fh ro%&t%/ nttﬁ' C?Wmécé%?lﬁgﬁceowltn i 'j%lptasng
mAdUstitprst encaddt S ngd 2BGecRDOGItAr Frospbetiay (ﬁh%rt and
%@Eghﬁrd4aﬁ§&@§h)l\fl %&%Q%o@@o@u§hé %Mﬁ%@ym@ﬂ% comlpound and
scherichia coli 0 ampl e
GPAL & 8?‘“5?1‘?’?0“3%&“}%'5 %%"re ﬁﬁ%@t dgee aprigpal i, ng

m crobe counts CPU/ m (colony-formng units per
FePl¢l8ter) were determined directly after inoculation

(Start) and ~after 24 hoursS of | j<ddpaiLlefodc@t {[Escherichia
HDPE/ pol yner 3 conpound and for theu onpari son sgnpl e
(pure HDPE) (see Table 8). 5 Table t aphyl ocolccus

BseheriGFHyall aureus coli Start [ORULAT] 3.5.10 3.29280

THEPE éd&lﬁﬁf‘iéo‘xpféﬁ iwitepﬁ;trﬁl;i/ m T Bs 64 16F 7. 56. 10 B.56810°

10 Comoound_I CE !l 3.00-104 I:\(arr‘nl e 7 Px epar at i An

&p WFF%/% .00-10% - F3.78-10°

4- (exo, endo-Bi cycl o[ 2. 2. | ] hept - 5- en- 2-yl ) benzyl
Exdnpied Tyl - am no) et hyl ether 100 nmol of

4r¥pivd8RZYE oRRbRLL G (from F uka) 200 nmol  of
h’eéﬂ'ﬂ'ymed—cm nt adi_ene 41C) and Fl"
T E*DfeIBRTE K5 1P Y2 G- di PeR5- Bﬁt?ywlabﬁﬁw}y yl-

@mabo )l 4@l ) etetted m xed Wi th stirring in a reactl on
flask equi pped with a top-nounted condenser (ref | ux

GoRIERACLE, 4an%y&9eqep1xwi@ﬂa§ hﬁ%tne@hwaderzwfn{mex of
I;fleatl }9 |skc rrlg out _usi ng an 0|1I Egth waé 01 Of BHT
CERPRTACERE DT YBERETTAR STedRP | bit 't Fhe 6 12 WGl
Afzt, efdm@lrtﬂtg;tyﬂhe erthgtépree@d i mbzmlmnjdaec rlus*ed Wlth
%E§L£1AQSQnUQCkEECE?&B“¥QQSPréE%§H§éH.@ﬁtﬂ éﬂQ%%)modﬁte@ condenser
eraturelntheran (12‘ dl g thef .
FSEb qog nser), and the mlxtur eate ér reflux. Heating
is carried out using an oil bath with a temperature of 185°C. The
reaction time is 12 hours. After cooling, the crude reaction
product is distilled under reduced pressure (< 1 mbar). At a
boiling temperature in the range 90 tc 100°C, the product is
obtained as a virtually colorless liquid. The product obtained by
distillation is purified further by column chromatography (silica
gel as stationary phase; eluent: cyclohexane/ethyl acetate in a
volume ratioc of 50/1). This gives the purified intermediate
4-(exo,endo-bicyclo[2.2.1]hept-5-en-2-yl)benzyl chloride (also
referred to as 5-(4-chloromethylphenyl)bicyclo[2.2.1lhept-2-ene) in
a yield of 11 mmol (11% of theory).

Analytical data for 4- (exo,endo-bicyclo[2.2.1lhept-5-en-2-yl)benzyl
chloride:

NMR (1H, 500 MHz, CDbCls): 7.27, 7.25, 7.15, 7.14 (aromatic C-H),
§.27, 5.80 (CH=CH in the ring), 4.59, 4.57 (phenyl-CH;-Cl).

FTIR (film on CaF,, em*): 1265 (benzyl chloride group), 1614, 1513
(aromatic), 3057 (=CH- in the ring)




obtained as a virtually colorless |iquid. The product
obtained by distillation is purified further by

col um chr omat ography (silica gel as stationary
phase; eluent: cycl ohexane/etlppl acetate in a 25
volune ratio of 50/1). This gives the purified

iInt ereTe@at ®=action step the procedure is as follows:

éhléeeﬁﬁbleeﬁlozlaﬁﬁé@ﬂaﬂ[a%lﬁeédl—f&%l areLRidsdilveBenZddr an inert gas
C orli

e ShtEs: Sharh o B SPents 1IIEFOSene) i
a‘lyﬁ*@fri'&fsffm&l“’il The(rm% mcnt ﬁ%?%r)atu% 7Aﬁal“‘§??]r O sedug

5 hoardie €xn, ‘ﬁ[&j(iobmo:;fclaoﬁ@k AitpdeplonSiemideyd) dAzyhre added
QH[:Q@Q%I‘MA\%/RA(E%EE J.M';‘!Z QJDQJ{Q’)ch yﬁer%negfhte74l5exo endo-

CH )
bt SO o6 e 8 Biocteld SCoF O NI 20
2851 {isenzydt chimerivldogranise, am&ddi@,rgopssse over a period
@r otratinC hnded02h (=G gh# dtlﬁlesplhdl@) S5osdqnethtiey néxtreaction

10 %lgggﬁfeOQSsﬂg£e%h§ ngQ%eglglr é' o wal:1|1 %rrlné 'X@'E’ér Q;fhe end

| am noet hanal i ssol ved und g'd? ert_ . c
Q’éstheatrﬁﬁgb’r%} eSPrf“lfdlﬁfW’isl Pt efaFest 2ah GGt e 20 them 2 9 ©
(aRbyd mydsdaerdicaebdndtior immpodder Tivem) aarer edfed. This mixture
tl%”@}@t[l%l&/ﬂéé@ Wit m|m1Qﬁ. ﬁﬁ@rﬂrbﬁc{lﬁﬁléﬁeﬁ:hﬂné .h&‘_héor m

o.di spersion.in_mner | a
Sre R hE Bl Re gl P pofidiE0E G P Posen
15 &aféwt@naglu%oeyﬁ o 2023 He pt L& of wa)tsﬁhziﬂd then dried
ehkorsdgumi sulsekat i e solddht o | dhiehi serippefl off under reduced

%QEQM fagrér%ggraﬁfr% Qg%dcdrﬂ@/\hﬁ@l@iée%hﬁclp@ehgﬂns is
10 m n under, %{Hnert nt |

at mosphe Sybseque cs
RREST SR 2ol THLATIATITE. 78 ey Ath crser, PEY Rhbobtes by
ild Bratiionr | fepecoast rdreaen efgorpie tlﬁel?‘éfé@PFéﬁ,lr%G the heptane

20 Bollitidd, el sadifnghed edheatermatded, omnd whhen p2egimitate. This

3RALUR T G8RGAT DO £ b PONIRI of Of kBl Epcaided.

xture IS extracted w

FLERF Gt Gt hatRE - TR dr m%%t% r‘i“é‘“%'%&yrléﬁ‘im?) et@%{% neder
wihtih mcpee olisatsode useHardred erf £15y dailbontian  sohehadonifp 20

Ghih Di D el b |ﬂ—i’1@ﬁ§arﬁef %@&er)l.e@ﬂdqdeheﬁedifcleﬁdpréﬁéﬁlte at 40°C.
25 S[%dl é] ul I:g uct 18 nS{: ?\?getd 1%%5 he@;o?&%io%pgg é)fc_:f olfnggc{:mm
reducec B uré at a he Tesid
\K)ﬁfié?ﬁ?neﬁﬁi“?@ai‘@ ip aﬁ@eﬁ‘lhlpﬂllﬁeﬁ’é) %F FREEY taélfisl%fextmted with
noheptiane iaack fofeéikfloometisok ubites dbghldriometizreopxtract is

@%%ﬁ@@%uwdamﬂ C&Lc%hd dr%gbﬂtéé%@:%ﬁs@e lsatletmﬁ (2 g in 50
?ﬁ&fe 20 s WUtt 9{1 %to to@%r 30 1..1tmI 85‘ ate. The
b’ptl’eécélf.)tﬁts i ﬁitaterepresensth

30 WF@VE%ﬂﬂN?thﬁﬁ-@FIHPQQﬂfoérRﬂﬁer reduced pressure at a temperature
of 40°C. This gives 3.8 mmol of 4-(exo,endo-bicycle[2.2.1]hept-5-en-
2-yl)benzyl 2-(dimethylamino)ethyl ether, also referred to as [2-(4-
{picyclo[2.2.1lhept-5-en-2-yl}benzyloxy)ethylldimethylamine, in the
form of a pale yellow liquid. This corresponds to a yield of 76%

35 (based on 4-{exo,endo-bicyclo[2.2.1]hept-5-en-2-yl)benzyl chloride) .

Analytical data for 4-(exo,endo-bicyclo[2.2.1lhept-5-en-2-yl)benzyl

2- {dimethylaminc)ethyl ethex:

NMR (1H, 500 MHz, CDCl,): 7.10-7.26 (aromatic C-H), 6.25, 5.78 (CH=CH
40 in the ring), 4.51, 4.48 (phenyl-CH;-0-); 3.53 (-O-CH;-CH,-N), 2.52

{(-0-CH,-CH,;-N), 2.26, 2.27 (N-CH,;).
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bi cycl o[ 2. 2. 1] hept - 5- en- 2-yl ) benzyl

2-(di nmet hyl am no)ethyl ether. This precipitate is
separated off by filtration, washed with 20

mlliliters of n-heptane, ands$ied under reduced

pressure at 40C. 25 The drled roduct s.in od

RS Wdar th B 0™ g b1 ottt Ryten HihdRere? ether
ICRO5Q) mi2E8 | {N-SHs-) ofBWﬁtdﬁcﬁﬂGMISh@ﬂ@maéted with 100
mlliliters of dichloronethane. The dichl oronet hane
extract is washed wth aqueous sodi um hydrogen

g@ggggg_p solution (2 g in 50 mlliliters of water)

and then dried over sodium.sulfate,,The 30 solvent is
rﬁeﬁ—§¥rrppedj%2¥EUﬂ§%rkre§§ted—pres re at a

tPelpbt dibdreclaR - 200 hePhr 5-qgi-gesl 32382%0?1 (gimethylamino)ethyl
4+68Xp, endo- bi cycl o[ 2. 2. 1] hept - 5-en- 2-yl ) benzyl

2- (di net hyl am no)ethyl ether, also referred to as

[ 2-(4-

{bksyelal 8f 24J ]etzspénd% 99c3?c].\6|£b bfrmlegwé %hhylgrldlbqagmlz-

am ne, in g%lg % i qui d .
ééFP%%&ﬁBé“?’€t5Y§u%ﬁh&ro¥ 56 %Veébag iR inet Sa
4thexmheerdon [ oy el ofize2s Idheptobiten{ 2alptdripaay ydichloromethane

%L.Qﬁ'k%%) beerﬁrﬂje¥&|ﬁ%lm gﬁ;s%lﬁ/@a ox ygen. Then 0. 0012 mmol of
(exo, endo-bi cycl o 1 hept - en- 2- i/l)ben I & )2002

éBf‘HP}ﬁ‘islthWa?ﬁ FEt " Ica'é"[‘ &Y= N'IW? Ciets
114 iﬂ-74267{mematim sGlihion6i25 md. ¥8 a(h@blﬂ:ﬁjt-é 40 in

t q%%ﬁ&aﬁ@sluié%ﬁd( Qbﬁ'{“éltlg:‘.n N) i‘he2 r%g.ég’azonz?lxture is

(Smlzmi} atSBoonFlt?P'{F’TlfaitPﬁPo?P’C&#Zh whs abpgRge ofi;fgisture and
(o&[r@émt m&)an th]eleea:ﬁﬂmemzyis ethenated By Gddi2768 of 5 drops of

%re ar at on %f ’ﬁlﬂk feggul% %b%&loﬁxgm&lcgn@ated under

nmeans of
PSRy PBPEFETO] (3. He]SHéb’cn%Péth? yr§ b%‘-’r?f;}PltatEd from n-
Defdimet Iﬁyibﬂmdw)aeiﬁwateetmtn}dﬂckﬁbrnm)ihamfe/n pentane and

FEAR LAY br Ok EndddSBugoed Bresylabepaadec. 10

ylam no er i s |sso ved under an inert
gas atm)sphere |n 5 mII|I|ters of absolute

(anbysrous ) diehlorammhanc. Juhteh bagehcenct fgq)ggggpl 2-
G@npt@wlémlwe&lhyétew(ﬂ_e@\}e gsogreferarg el a@hB‘P&Y [200%;
1{3946243)0[242017 162093 5 ed-A - §D}|Béﬁ'1|191b}tyn ed3hyll] Afeabgehtihe} ,

chloromst ang,; 4.3, adde th StiLLing . Th8e &
?tggclfl Bh ok KRfre 7% P rred \f% BSom't erfperat ure 'for-

Z&appley tihetlhSondteviole mpl e mise WIOBWF}H%TW&%OF%OM
reaction is termnated by addition of 5 drops of

Analytical data for polymer 5:

NMR (1H, 500 MHz, CDCl3): 4.8-5.7 (CH=CH in the main chain), 7.18
(aromatic), 4.48 (phenyl-CH,-O), 3.54 (-O0-CH;-CH,-N), 2.54 (-O-CH,-
CH,-N), 2.27 (N-CH;).

FTIR (polymer f£ilm on CaF,, cml): 2768 (N-CH,-), 1615, 1514
{aromatic), 1105 (benzyl ether C-0-C), 966 (=CH- in the main

chain)
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ethyl vinyl ether. The reaction solution is

concentrated under reduced pressure. The resulting
polymer is precipitated fromn 20 pentane, then
reprecipitated from di chl or ongghane/ n- pent ane and

dri ed tg constant wei ght under reduced pressure at

: s gives 81 ng of

ek bicy GlfoERe ZnktihbptobIakrec2ividberfzpbl

(di met hyl am no)ethyl ether}, also referred to as

pol y{[2-(4 25
{E‘QkCM:QzI QE@r@oﬂa]lB@:ma'ﬁt@QtﬁTgyb}bﬁ@zyé@gé:)h) ebhyd cdti BRtgBllymer 5

f f |1
1n cr:]he_t}orolfgrnéoaes Pzg)er ryfrgr exanglllé/see F%%%%Li% };lao-li&lﬁer films

%twaﬁp&ne@@hlg@ammtlham me Rb@rigHos fn x 4Anrahyftrlocat10nal
%g%@g&gr % ﬁaé.l SBQe s(a&Hzo iggtl\é_llxze %ﬂ.@r\oblal

Te naln chain), 7.1 aromatic }
QCHBV](%QF]WOIQHEr(j 1n3asqprciaejgwté'_@aqq)n’e 3 gﬂiustr standard
016 LCH201 CHroN) usQngZEhé Nee&t3 )i cr dbEk Rs { qrdly Y oewc cfuis| amxgus (DSM
%gﬁl %mczam a2r ﬁ % )]unng;'éed ;és pg_gq&@é Q«@E' Qsted
6%enz G he main

chain) 54 Exanple 9 Detern1nat|on of the

timigrobial activi o] : r
%p‘cr%nvm G Car Tt et nltt%geﬁaw%&) StT en E S F’% Vo of®
E@HWES) ‘Eﬁl‘lendeliﬂrdrléﬁér%r\%%llpraé}%?e’d‘OCFH)‘i‘ﬁctnhé%art) and
%.Ql:éli |Zln§ouﬂ43|o)€nEﬁc1fHaltﬂBn ARl BoBjfifeli ©dhrido tBE aSsparison

pLag 0 mm (rotational coating).
ThRege £ aaﬂ%s Veg Té%le é to test the antimcrobia
act|V|ty of pol yner 5 |n accordance with Japanese

i ndustry standard JI'S Z 2801: 2000, using the test
fPetoes St aphyl ococcus aureus (DSM 10 346). As
conparlson sanples uncoat ed gl ass plaques wer e

tested— Thet+iving—mrcrobe tounts CFU MMstaphylococcus
(colony-formng units per milliliter) were determ ned
directly after inoculation (start) and |8Ft%#° 24 hours

eiarﬁcMhHVmDh for polyner 5 and the conpérD@dm515

i1 Tabte 9 PaptmrgEcocTUs
10 . Conparisgn sanpl.e

(P@lla@%r) 3 @’F‘lwfml]l 9 77%10 1.86%10
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Polymer 5 [CFU ] 1.86*10 55 Cains: 1) Biocida

pol ynmers conprising structural repeating units
according to at |east one of the fornulae 1 and 2 5 Xl
11 X2 Jn ) Jn S1 S2 S3 $4 SIb5sSz S3 S4 n=0, 1 n= 0,
1 formula 1 fornmula 2 where X1 and X2 can be

5 ‘cal or different and where X1 and X2 10 can be

Gﬂ -CH2-CH2-, -0-, -5-, -N(Rl)- -P(Rl) -
r n u uxr r 2 r
br an%ﬁzgﬁo&%}?kﬁﬁp %ergsgt Jgn §i @gggg g%&latg

iageprdicgl toratdilepey é’ﬁ‘f* of fdrenwher et lpfe! &f9stit uents Si,
S2, S3, S4 can be identical or different where S1,
S2, S3, $4 = H, straight-ghaipn or 20 branched Cl1-C20

al kyl, gycl qal kyl, aral kyl | kylaryl, aryl, -a-d,

- a-b- 7-d, -a-b-c-d, e at | east one of the
subsfi tuenfis S1, S2, S3| 23 is a-d, -a-b-d,

-b-c a<b-c-d, 56 an a can be a

stra chlain or branc 0 al kyl ene, preferably

al kyFene whi ch opti'o agly IS substituted one or
nmore tin®es by one or nore hatogen groups, 5 or a

si | oxane, an oligo- or polysiloxane having 1-20
repeatiing units, or oxymnethyoene or a pol yoxynet hyl ene
- (0-

formula 1 formula 2

where X1 and X2 can be identical or different and where X1 and X2

can be
-CH,-, -CH,-CH,-, -0-, -8-, -N(RL)-,
-P(R1) -, =(C=C(R2)}R3),
with R1, R2, R3 = H, straight-chain or
branched C;-C,, alkyl, where R2 and R3 can be
identical or different,

and where the subsgtituents 81, S2, $3, 54 can be identical ozx
different
where S1, S2, 83, S4 = H, straight-chain or
branched C,-C;; alkyl, cycloalkyl, aralkyl,
alkylaryl, arvyl,
-a-d, -a-b-d, -b-c-4, -a-b-c-4d,
where at least one of the substituents 81,
$2, 83, 54
is a-d, -a-b-d, -b-c-d, -a-b-c-d,
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CH2) k- where k = 1-20, or a C2-C4 al kyl ene glycol or
C2-C4 10 polyal kyl ene gl ycol having 1-20 repeating
units, or a cycloal kylene, or an aral kylene, or an
al kyl aryl ene, or an arylene, 866 or an

%lgﬁyxlﬁtgenr?eggyéa?%%’ of } %&t%fa%;ﬁ%?c%g}{g oern _%éefxlcg}ged\_ﬂ%g télkylene ]

-NH-CO-, -5-, -S2-, p8FPerably C5-@ aReylensN(R6)- where
R6 = bhist ro?'tg&ﬁaflq ai § Hbst b aRahstk G- Gralkbs B Yhe or
aral kyl, alkylaryl, -0-CO-NH, -NHCO NH, -0-CS-NH,
25 - NEPES RIS I HOPAH) - NH, -NH-CO- O,  -NH-CS-O,
and where c can be a straisghexaitai an orliBparch@dlCit Cxene
alrylgg??magtg@q%ﬁggyi&;agﬁtgjkylene, 30 mhlgh
optionally is substituted one ar nore tines o ooa
nore hal ogen groups, 8F Oé{yglFF}&&fﬁ‘S,O%ﬁa 8E:f;é%>5)&8?ﬂ§1e%e ©
pol ysicHoxanderhaki-ng-2020 repeating units, or
%ymé‘t EW ene gf a pol MQW@'@I?VLW engfgly(cl@i%i?—)gé=%4
ere = 1-20, or, a C2- al kyl ene col ar -
pol yaPRWael#‘éﬁﬁ??&}P’cﬂgaTaﬁ’éni-éﬁOr 5?)%‘%[‘%5% “thhts 57
or a cycloal kyl ene, or arvatedlyllene, or an
al kyl aryl ene, or an gryd£Rea1181@hean al kyl enearyl ene,
or an alkylarylene,
or an arylene,
or an alkylenearylene,

or an arylenealkylene,

and where b can be -0-, -0-¢0-, -C0-0-, -0-C0-0-, -CO-,
-CO-NH-, -NH-CO-, -S-, -80,-, -8S0-, -0-C8-0-
-N(R6) - where R6 = H, straight-chain or
branched C,-C; alkyl, aryl, aralkyl,
alkylaryl,
-0-CO-NH-, -NH-CO-NH~-, -0-CS5-NH-,
-NH-CS-NH-, -NH-C(NH}-NH, ~NH-CO-0-,
-NH-CS-0-,

and where c can be a straight-chain or branched C;-C; alkylene,
preferably C,-C¢ alkylene,
which optionally is substituted one or more times by one or
more halogen groups,
or a siloxane, an oligo- or pelysiloxane
having 1-20 repeating units,
or oxymethylene or a polyoxymethylene
- {0-CH;)x- where k = 1-20,
or a (C,-C, alkylene glycel or C;-C,
polyalkylene glycol having 1-20 repeating

units
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or an aryl eneal kyl ene, and where d can be 10 -e(R4)R5

where e = N or P, where the group -e(R4)R5 can be a

guani dinyl radical -NHC (NH)-NH2, an N-substituted

gyani dinyl radical, a biguanisfinyl radical, a

hydrazi nyl radical -NH NH2 { an #l 15 substituted

hydrazi nyl radical, %hd GHErE “¥n°thHe group -e(R4)RS5,

the radical s R4 and Rer ganab®lkvdenti cal or different

20 where R4, R5 = H, girai gmylglgglgheor branched Ci1-C20

al kyl , aralkyl al kyl aryl cycl oal kyl ,

heteroaryl, or the r%‘ala@aﬁy%’ﬁeand R5 25 toget her

with N of the group -&K Rh) REcClzmetoriangn aziri ne,

aziridine, azete, di hydr8azeffeneadiZgeldndi, Ne, pyrrole,

pyri di ne, azepine or azapan ring, where the nitrogen

of the group -N(R4)R5 in such unsaturated rings nay
o a doubl e bond to 30 one of the

gg s‘?l{bﬁjueﬁtéﬂl?%]e R5 and may therefore be in

quaterni zed formin the group -N(R4)R5, or together

vvithN e gro R4)RS and with one or nore
further gagbslge ged%r sgebstltuted het eroat ons from

t he group -0-, -S-, 35 -NH, -N(R?) 58 where R7 = H,

straight-chain or branc r
al kyl gp?/]fe, tgﬁci’lboé’lpky? pR‘HE\g an u)?éf% 1 rg%ltczdo e,
t et r azBE€S (NED (i nay N*tsebwmtruned amneﬁmyﬂhéﬁﬂwlr a

i m dag@d&anitihh@? YaBica ! Bi AF220he1 PYELM divAeNE, or an N-
pyrazin azi.ne or N-substituted

pi per ﬁlili’%telt#ﬁ‘g%y\ﬁﬁg?bnﬁl geéjrﬁatlr ogen of the group

-N(R4)R5 in such unsaturated rings nay optionally
forma double bond to one of the substituents R4, R5
and mayd tRErEf o the 9PUEuat B*R3ed 10 formin the
group -N(R4)R5, or where d can be

the radicals R4 and R5 can be identical or different

where R4, R5 = H, straight-chain or branched C;-Cy
alkyl, aralkyl, alkylaryl, aryl, cycloalkyl, heteroaryl,

or the radicals R4 and RS

together with N of the group -N(R4)R5
can form an azirine, aziridine, azete, dihydroazete,
azetidine, pyrrole, pyridine, azepine or azapan ring,
where the nitrogen of the group -N(R4)R5 in such
unsaturated rings may optionally form a double bond to
one of the substituents R4, R5 and may therefore be in
quaternized form in the group -N(R4)RS,

or together with N of the group -N(R4)R5 and with
one or more further unsubstituted or substituted
heteroatoms from the group -0-, -8-,

-NH-, -N(R7)-
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a 3-7-nmenbered saturated or unsaturated nitrogen
heterocycle 15 whose bond to the conponent a, b or ¢
of the substituent S1, S2, S3 or S4 is via a ring
carbon, preferably an azirirna53 aziridine azete,
dlhydroazete azetidi ne,

y rr
pyridi ne, PigEr FAind: & 9?? l'éf‘zlél g% brﬁ‘@fe‘? o;ecyé(fzé,alfgl’
or a 5-8-nerdiérved sdtvleatled cwlcwrl@atur ated heterocycle

conpri si NGy N @Ry 0E QL zdMY, etmztoﬁer pHrsdbsid | whedz Ofe,
substi t ut ed "het er oat %rrs fr

I_l- )
VGt T IRECAR L Tt e T
Cl- C20 al kwthiadaradleyl pyainiqydllaeylpyreme)aPky#daZ\mese

bond to thg 9&?@&'ﬁ+sd¥§@£tﬁ%é&:p&ﬁ@%é&&gétiﬁdéen&héﬂe the
S2, S3 or |

sviaarin car refera
oxazol e, tTYHPIER °% &PP 1?&146\5?&9“ E‘uf:et‘%/nasza'thlﬁated rings
mor phol i nemayt lepokergifigl o al deowdzobend tthi epolaf, thgQ

th|ad|aZO|§hbé¥KEhéﬂﬂy RE, ﬂ%yﬁﬁ§|ﬁ5% tﬂ&?éﬂ%@é'ﬁ&%ln guaternized
pi perazine_or  N-substitut e3§gg erazi ne heterocycl e,

and al so cEUi"bAPCE e FrORR | sat ur at ed

derivatives of these polyners. 35 2) The biocidal

RQ YHESS g0kafli@dl m 1, where n is 0. 59 3) Conpounds of
the general formula 3, n ;1 S 4 S2 S3 n=0,1

formula 3 5 where X1 and X2 can be identical or

di f f eredt7-zedbedrer eadiiradrd X2 ungaruipeedCQHXrrogen heterocycle

- CHz- Ghbse tola:ts 2ne eMBhdan a,” B(& ) of He=G(F2Y R3pnt =1,
S2, 83 or S4 is via a ring carbon, preferably an azirine,
aziridine, azete, dihydroazete, azetidine, pyrrole,
pyrrolidine, pyridine, piperidine, azepine, azepan

heterocycle,

or a 5-8-membered saturated or unsaturated heterocycle
comprising N and one or more further unsubstituted or
substituted heteroatoms from the group

-0-, -5-,-NH-, -N(R7)- where R7 = H, straight-chain or
branched C,-C;, alkyl, aralkyl, alkylaryl, cycloalkyl,

whose bond to the component a, b or ¢ of the substituent s1,
$2, 83 or S4 is via a ring carbon,

preferably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazocle, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine, piperazine or

N-substituted piperazine heterocycle,

and also cationic derivatives and

saturated derivatives of these polymers.

2) The biocidal polymers of claim 1, where n is 0.
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10 where R1, R2, R3 = H, straight-chain or branched
Cl- C20 al kyl, where R2 and R3 can be identical or
different, and where the substituents Sl1, S2, S3, $4
can be identical or 15 differgnt where S1, S2, S3, $4
= H, straight-chain or branched Cl1- C20 al kyl,

By cremaoRpas off e FsAeral Aoamkit 3-aryl
-COO(R9)-NH(tert-butyl), where RO is an 20

unbr ancheg=or branched Cl-C20 al kyl ene whi ch

option substituted one or nore tinmes by one or
nore h njgroups, preferably a Cl1-C6 al kyl ene,

- CO 0- 4NH(n-butyl), 25

-CO O 3sNH(n-butyl), -CO O (CH2) 4- NH(n-butyl),

- CO- O (3s{ @] et hyl ani no) phenyl ),

COO(CH2)2 (4- (di met hyl am no) phenyl,
- CO 0- (CH?)Z (1-pi perazinyl) 30 COO(Z-pyri dyl),
-COOf(:@m}i)ardel), -CO O (4-pyridyl), 60
-CO O (2- plperldyl) -CO O (3-piperidyl),
4- CO O 3-i,ndo
O 403 b ALLERETI Thi HOPTRTT) Ao vest 11 aad 32

<phebg/| ene-CH,-O (CH2) 2-N (CH3) 21 -a-d, -a-b-d,
-b-c-d, a-b-c-d, wherecadt IQ@ﬁtc@ne of, thg. -N (R1) -

substltuents S1, S2, S strai ght - chai n
or 10 branched Cl1-C20~ %ﬁ%l’ i Eg Q:i ar al kyl ,

al kylaryl, aryl, and whereRa. ckn B2 ﬂﬁst F'&?@rﬂiﬁc%lﬁl or
or branched C3-C20 al kyd.8®@4a c,-c;, alkyl, where R2 and R3 can be

identical or different,

and where the substituents 81, £2, 83, S4 can be identical oxr
different
where 81, S2, $3, S4 = H, straight-chain or
branched C,-C,, alkyl, cycloalkyl, alkylaryl,
aralkyl, aryl,
-CO-0- (R9) -NH(tert-butyl), where R9 is an
unbranched or branched ¢,-C;; alkylene which
optionally is substituted one or more times
by one or more halogen groups, preferably a
C,-C¢ alkylene,
-CO-0- (CH,},-NH (n-butyl},
~C0-0-{CH,);-NH(n-butyl),
~-C0-0- {CH,),~NH{(n-butvl),
-C0-0- (3~ {dimethylamino) phenyl),
-C0-0- (CH,) ;- (4~ {(dimethylaminc) phenyl,
-CO-C-~ (CH;) ;- (1-piperazinyl),
-CO-0- (2-pyridyl),
-CO-0- (3-pyridyl),
-C0-0- (4-pyridyl),
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whose two free val ences are located at the 15 two
ends of a chain of at least 3 C atons, preferably a
C3-C6 al kyl ene, and which optionally is substituted
one or nore tinmes by one or gy e hal ogen groups, or
a siloxane, an oligo- or Ely3|lox$qg 20 having 1-20
repeating units, or oxyhst h$TRRETDTY 4 pol yoxynet hyl ene
-(0- CH2)k- where k =- qaze }anparB&ﬂG4 al kyl ene gl yco
or C2-C4 ponaIkylenaxgkyqphnggyi@@Jl 20 repeating
units, 25 or a cycloal(¥ $ or, _an g Ikylene whose
two free val ences are CATEYHE TR ends of a
chain of at |east 3 €@&Poits; (DL, érﬁ1ﬂeky¢%ﬁ%HYéhE%PE:39yl)r

or an arylene, or an lyez&e@m NG CH,)QIN @) ,,
arylenealkylene and efe b can

-0-C0-0-, -CO, N GO 3?5 21 ‘b'§o‘%1 %dcg

~0CS- 0O, 61 " N( R6) - widtrer et R@ast Hpnes (Of af ph tsubhbi tresEs S1,

branched C1-C6 al kyl, garyh, & alskibs u,- Qe £d3Ne-chain or
-NH CO-NH, -0-CS-NH

CS-NH, - NH : ,
“NHCO-O, 5 -NHCS- Hancgﬁ% e eé%yéan‘%cgwglyﬁ' aralkyl,
strai ght-chai n or braathddrgl- G20lal kyl ene,
preferably Cl-C6 al kyl ene, which optionally is
substituted one or nore tines one o 1 e
Rafogute g?o‘iﬁ?s%eor a §|ﬁt§>?éﬁ}ét ‘%‘ﬁlﬁlcfr ;a%%e'g%rczn alkylene
pol ysi | oxane havi ng #h@@ F@péh@ﬁngﬁlﬁﬂCPs,aRﬂ'1ocated at the
oxymet hyl ene or a pol yax et hyd @nehaid @f Gi2)ikhst VhEr atoms,

k = 1-
20, preferably a C;-Cs; alkylene,

and which optionally is substituted one or
more times by one or more halogen groups,

or a siloxane, an oligo- or polysiloxane

having 1-20 repeating units,
or oxymethylene or a polyoxymethylene - (O-
CH;)x- where k = 1-20,
or a C,;-C, alkylene glycol or C;-C,
polvalkylene glycol having 1-20 repeating units,
or a cyclecalkylene,
or an aralkylene whose two free valences are
located at the two ends of a chain of at
least 3 C atoms,
or an alkylarylene,
or an arylene,
or an alkylenearylene,
or an arylenealkylene,
and where b can be -0-, -0-C0O-, -0-C0O-0-, -CO-, -NH-CO-,
-8-, -80,-, -80-, -0-C5-0-,
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15 or a C2-C4 al kyl ene glycol or C2-C4 polyal kyl ene
gl ycol having 1-20 repeating units, or a
cycl oal kyl ene, or an aral kyl ene, or an al kyl aryl ene,
20 or an arylene, or an alkqumearylene or an

aryl eneal kyl ene, and can 5 W.th

e = Nor P, where the %\&5)' c{’ée(rﬁ4 %&5 Kin% 3115 chdin ox
guani di nyl radical -MN4nChedH):-Cdelkyhn améukﬁﬂaﬂkmed
gyani di nyl radical, a.g@chiguaniygisy/yaadicals-na-,
hydrazi nyl radical -NH NH2 or an stLtutg

hydr azi nyl radical, and Whels,’ | Nﬂ%@@r%%ﬁ egRgﬁ I35
the radicals R4 and RNE&S- @ef identical or different

62 vvhere R4, R5 = H, strai ght-chai n or branched

al k ar al ky al kylaryl , ar clo I
FEiTre T a2 he YA e R v ey phaty Y bR BLIE atgviene,
N of the group - N(R4)Refeaabiorn@ 31¥¢iseaber ed

sat ur gh edh @bt YASALYr 84 elpkt NiceaPsef @-akbye @AmaZ iyl BRe or
aziridine, azete, di hg/dr oazete, azetidine, pyrrole,

pyr r of' P ﬁ‘é‘?"%w i%dPH8S pi peridine, 10 azepine, azepan
ring, or together witbrN @ﬁltb#ﬁelegr@mmlim()RégrRs’omloxane

Wi th ,Qne,Oh-8Pre gggir{begnymubstltut ed or substituted
het er 0at ors from ¢ h

where R7 = H, strai Sh’%SJ cﬂﬁ‘gf“ﬁtIB}rleB?a?ﬁﬁeao&o%ﬂlﬁma‘ﬁkgﬁe

ar al kyllo-@&yel) oavkere kcart-f26s m a 5- 8- nenbered sat urat ed
or unsaturated ring, oprelerablikaBnoxazebe,of Id,azol e,
tetr a%30| ealkgrrlelagemgngol having 1-20 repeating units,

or a c¢ycleoalkylene,

or an aralkylene,

or an alkylarylene,

or an arylene,

or an alkylenearylene,

or an arylenealkylene,
and where 4 can be
-e{R4)})R5 with e = N or P,
where the group -e(R4)RS5 can be a guanidinyl radical
-NH-C (NH) -NH,, an N-substituted gyvanidinyl radical, a
biguanidinyl radical, a hydrazinyl radical -NH-NH; or an N-

substituted hydrazinyl radical,

and where, in the group -e(R4)R5,

the radicals R4 and R5 can be identical or different
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20 tetrazine, norpholine, thionorpholine, imdazole,

t hi azol e, thiadiazole, pyrimdine, pyrazine,

pyri dazi ne, piperazine or N-substituted piperazine
ring, where the nitrogen of thege group -N(R4)R5 in such
3- 25 7-nmenbered and 5- 8- nenber ed unsatur ed ri.ngs
may opti offfifeyRtorh & Fofra gng et ﬁﬁegﬁ?ncihﬁg & cu
subst i t uendscylR4arREvancelyatyier ekpt e dyelpaikyl, heteroaryl,
quat er ni zed form in the group -N(R4)R5, 30 or where d
can be a 3-7-nenbered_saturated or unsaturated

ni trogen het éﬂ“&cﬁi‘qlé:a fufos&"Bomd to the conponent a, b
or ¢ of the substituent S1, S2, S3 or S4 is via a

ring carbon, pr&jeeabl ian Mfr ERe, gz%ﬁpazmrmn@e
azete, di hydroazete azetl rroli

pyridi ne, PAperrRihe” a‘?%?ﬂeﬁﬁg %‘?z%ﬁ%“ R8¢t §’¥ aCtV‘EF‘éecpg’mg'
a 5- 8- menberewrsalyraat edidmeunszitnidated aheter oiprfiroazete,

conpri si ng, N683;,8n¢, Q08 OF pYPES ihuht h‘:ifyr%-‘%@sbhbé‘iﬂine,
or substituted heteroatorrs romthe group -0-, -5-,

-NH, - N Raiﬁepﬁﬁﬁeraezeﬁ?nlﬂg’st rai ght-chain or
branched C1-C20 al kyl, aral kyl, aryl, alkylaryl,

cycloal kyl, 5 a/mg% wi& tuhefclg{mge@m & wa a8d with
of the substltuent 1

car bon, pr‘é’?eerc’ﬁb'l“?/rearfrui’i'k%ezroIuﬁsulfsrtllﬁ’é‘?de ort 5‘?? SﬁtEd
triazi ne, hétetroazome frooryglrobrowy -Phi orfor.phol i ne,

i m dazol e, _f;hi azglg;) - thiadi azol e, pyri m' di ne,
pyr azi ne, pyrlda2|ne plpera2|ne or stitut
pi per azi ne"PdteeRdcy A e 2t A IPha i 1‘5‘ ‘?é'éz" S

general foamillal3 afclohdkyh,3, V\,here Xl and X2 can be
i ((j:igt i cal Qén Hoffex %mB ﬂ&ﬁ:e‘é’@@r&t)ﬂ‘a@ém o?gzuné‘@d’ﬂerEeé-&lng,

=(C=q( Re) R%‘jefe\ﬁﬁéjr% ) RSleRs H%ﬂ%t KL §ﬁ% HalRi A "e
branched CletG2@iatékylorpadkine. RehimmerB8elgan . bimidazole,
i denti cal Eﬂiéydﬁg?réﬂyédiazole, pyrimidine, pyrazine, pyridazine,

piperazine or N-substituted piperazine ring,

where the nitrogen of the group -N(R4)}R5 in such 3-
7-membered and 5-8-membered unsaturated rings may
optionally form a double bond to one of the substituents
R4, R5 and may therefore be in quaternized form in the

group -N(R4)RS5,
or where d can be

a 3-7-membered saturated or unsaturated nitrogen heterocycle
whose bond to the component a, b or ¢ of the substituent S1,
82, 83 or S4 is via a ring carbon, preferably an azirine,
aziridine, azete, dihydroazete, azetidine, pyrrele,
pyrrolidine, pyridine, piperidine, azepine, azepan

heterocycle,

or a 5-8-membered saturated or unsaturated heterocycle comprising N
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20 and where the substituents Si, S2, S3, S4 can be
identical or different, where Si, S2, S3, S4 = H,
-b-c-NH-tert- butyl, -phenylene-CH2-0-(CH2)2- N(CH3) 2,
25 where at | east one of the ss@pstituents Si, S2, 53,

S4is -b-c-NHtert- hen e- CH2-0- ( CH?
(CB) 5 A fatwenEisnrep it B EACs T Gl Sk
wher eheat=irogto®9 fand W\‘}hEEEJGD’GP can be a stral ght - chai n or

\%anﬁh@d Ch- Ci2|£$mal Ky @ngm wm%g &% ablxy Q&rae@hauﬂyallaner

i ch_optiona Stlt one or i mes

one of* Epr}%’leg g%%kké‘r ey 4 2 i, alk% rgohpc c1§¥1ky1
of t hehgrendrad tfcorcml@r@me% ax2b|gr ¢Sef Sge spoKgityent S1,

0,1 &9 gyl ar354 Eisfwame@agldagb&hom dal pol ymsrs
wher e le an can b gnt I or d| ff erétrl% nd
wher eP38" 544 ¥<2an CER*Be ‘5

- N(RI }etramPéerQGrphﬂ¥GﬁC( F@%CR@)rPhWWe Wldamle RSZh*aF-Pler
strai gﬂlacﬁﬁébﬂe O'byrbrﬁﬁﬂ%@ed%ﬁkzgzg akYhazWaer gigdtadifle or
R3 can i,dent er ent, 15 and where the

subst Pt %‘%’ﬁ ét’érre ipe’ﬁln& LR %ent i cal or

different where S1, S2, S3, S4 = H, straight-chain or

branched Cl-C20 al kyl, cycl oal kyl ! aralﬁx
4) The compounds of the general formula aim 3,

where ¥1 and X2 can be identical or different and where X1 and X2
can be
-CH,-, -CH,-CH,-, -0-, -S-, -N(R1l)-;
-P(R1)-, =(C=C(R2)R3},
where R1, R2, R3 = H, straight-chain or
branched C,-C;, alkyl, where R2 and R3 can be

identical or different,

and where the substituents 81, 82, 83, S4 can be identical or
different,
where S1, 82, 83, S4 = H, -b-c-NH-tert-
butyl, -phenylene—CHz—O-(CHQZ—N(CH3)M
where at least one of the substituents 81, 82, 83,
84 is -b-ec-NH-tert-butyl or -phenylene-CH,-0O- (CH),-
N (CHj) »
and where b can be -0-, -0-C0-, -0-{CH;),- where n=1-6,

and where ¢ can be a straight-chain or branched C,-C;, alkylene,
preferably C,-Cs alkylene,
which optionally is substituted one or more times by one or

more halogen groupsd,
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20 al kylaryl, aryl, -a-d, -a-b-d, -b-c-d, -a-b-c-d
where at | east one of the substituents S1, S2, S3, $4
is a-d, -a-b-d, -b-c-d, -a-b-c-d, 25 and where a can
be a straight-chain or brancheg4 C3- C20 al kyl ene,
preferably C3-C6 al kyl ene mhigh %pt'onally 'S

SUbYET (At EFRHBB OdPE 151788 bfP S‘hlgao?' nore hal ogen
groups, 30 or a siloxane, an oligo- or polysil oxane
havi ng 1- repeating units, or oxynethylene or a

pol yoxyp® Ene -(0- CH2) k- where k = 1-20, 65 or a

C2-A a gl ycol or C2-C4 polyal kyl ene gl yco

havi ng peating units, or a cycloal kyl ene, or
an aral’kyl| eness 5 or an al kyl arylene, or an aryl ene,
or an al k3!l ®nearyl ene, or an aryl eneal kyl ene, 10 and
where b capibe -0-, -0CO1 -COO, -OCOO, -CO,
-CONH, -NHCO, -5-, -S®2-, -SO, -OCS-O0, -NRe6)-
wher e FRE™4343 straight-chain or branched Cl-C6 al kyl ,
aryl, aral kyl, alkylaryl, 15 -0-CO- NH, -NH CO NH,
205 GSr it i ng - E8 Niot ymd¥d, C(NH) - NH, - NH- CO- O
-hkfé%é%ﬁ, %nd mhereEi gan be a straight-chain or
branched Cl1-C20 al kyl ene, 20 preferably Cl-C6

alhkyé etle andhi L lvaopbd grdahticadls os ubdiferentedndnehssie Fbrand X2
td;@es. by one or nore hal ogen groups,

-CH,-, -CH,-CH,-, -0-, -8-, -N(R1)-,

-P(R1)-, =(C=C(R2)R3),

where R1, R2, R3 = H, straight-chain or
branched C,-C,;, alkyl, where R2 and R3 can be

identical or different,

and where the substituents 81, S2, S3, S84 can be identical or
different
where S1, 82, 53, S4 = H, straight-chain or
branched C,-C,, alkyl, cycloalkyl, aralkyl,

alkylaryl, arvl,
-a-d, -a-b-d, -b-c-4, -a-b-c-d,
where at least one of the substituents S1,
82, 83, 54
is a-d, -a-b-d, -b-c-d4d, -a-b-c-d,
and where a can be a straight-chain or branched C;-C;;, alkylene,
preferably C;-C; alkylene
which optionally is substituted one or more times by one or
more halogen groups,
or a siloxane, an oligo- or polysiloxane

having 1-20 repeating units,
or oxymethylene or a polyoxymethylene - (O-
CH,} - where k = 1-20,
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or a siloxane, an oligo-

or polysil oxane

repeating units, 25 or oxynethylene or a
pol yoxynet hyl ene -(O CH2) k- where k = 1-2
C2- 4 al kyl ene glycol or C2- O%s;xﬂyalkylene gl ycol
havi ng 1-20 repeating units or cIo | k

an aral kyl ene, or an®al%k Fé?y?@ﬁég Py ﬁ
an al kyleriégiyhe mdycobrhaginary 2éneegdayinheinit8s 66
and where d can be -efR4) Rocvbdikyere N Or P, 5 where

the group -e(R4)R5 can be a i di nyl rad
R AN e et ghanT

-NH C(NH) - NH2, an N-s

§¥ani di nyl

bi guani di nyl radi cal, oa dwydikzliarylereadi cal
an N substituted hydg@zﬁpgk Iéyy cal, 10 a
the group -e(R4)R5, the rad# qﬁfea nd R5

i dentical or different® &fh&ry

EEJ.H

strai ght-chain or brascheda€ileaZzelknldng
al kyl aryl, aryl, cycloal kyl, heteroaryl,
radicals R4 and R5 together with N of the group

NeRd) = pacard ®em a 3-7-.nmenbered -sateH,at-edc®C-, -CO-,

unsaturated ring, 20_gseferahiy can, azsl ri gy, - -so- -0-C8-0-,
aziridine, azete, dlhydroazete azeti di ne,

pyrraol

¥ (Redar PR nFe RS ‘afep?ﬁ’éa’é‘é ‘éﬁ‘?m or
ring, or together w thradchkdthecgmdupl - NegRd) RE-adkel.
118l | unsubstltuted or

pyrrolidine, pyridine;

with 25 one or nore fug

havi ng 1-20
0, or a

ene, 0 or
é?yFéﬁg or

|cal

radi cal, a
-NH NH2 or
nd where, in
can be

ar al kyl ,
15 or the

substi tuted heteroatons fron1the g IP

-NH, -N(R7) -0-CO-NH-, -NH- -o 'cs- NH-
-NH-CS-NH-, -NH-C(NH)-NH, -NH-CC-O,
-NH-CS-0-,

and where c can be a straight-chain or branched C;-C;, alkylene,

preferably C;-C; alkylene,

which opticnally is substituted one or more times by one or

more halogen groups,

cr a siloxane, an oligo- or polysiloxane

having 1-20 repeating units,

or oxymethylene or a polyoxymethylene
1-20,

- (O-CH;)yx- where k =

or a C,;-C; alkylene glycol or C,-C,

polyalkylene glycel having 1-20 repeating units

or a cycloalkylene,

or

or

oxr

or

or

an

an

an

an

arn

aralkylene,
alkylarylene,
arylene,
alkylenearylene,

arylenealkylene,
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where R7 = H, straight-chain or branched Cl-C20 al kyl,
aral kyl, cycloal kyl, 30 can form a 5-8-nenbered
saturated or unsaturated ring, preferably an oxazol e,
triazole, tetrazole, triazine,ggtetrazi ne, norpholine,
t hi onor phol i ne, im dazole, thiazole, thiadiazole,

By i¥RedPn® 3%y Pazi ne, pyridazine, piperazine or
N-substituted piperazine ring, 35 where the nitrogen
of the, H.94p +NGR4) RS igh such 3- 7-nmenbered and

5- 8- ered unsaturated rings may optionally forma
doubl e bond to one of the substituents R4, R5 and may
t her efigsre lpBe i groguateiRa) Redcdnobm a pukhédinploypdical

- N( R4)-Iﬁrr’-’c (ﬁﬁ) ~1\9—f'2, V\J}?&esﬁb&qfﬂu@&l %ygﬁzdirﬂ%/ﬁbgﬁﬂizal, a
saturated or unsaturated nitrogen hetgrqﬁ%clﬁ ﬁ@hose N-
bond PHWREIERHpIARHTR A, 2 GGV FRBE Sbs T i ent™ ST

5 S2, s83taruSdd ihydvaminglr raticedr bon, preferably an
azirine, aziridine, azete, dihydroazete, azetidine,
pyrrol e pyrrolidjne, pyridine, piperidine, azepine,
azepaﬁndﬁﬁ?é?oéVbFB?5¥§m8r'%“%)§5nenbered saturated or
unsat urated heterocycle conprising N and one or nore

further unsybstituhederasuRstidlibed adiet 85 0J-0nB: fdamt
the group -0- S where R

SIS ONH -N(RQ- 7 = H
strai ght - cHsTR BF: RF5=piafchatferceaty arkhranckes) kyfz
al kyl aryl , aloyel, oadddyly] . whidkyeabondarpl + kectorpoientetgroaryl,
b or ¢ of the substituent S1, S2, S3 or S4 is via a

ring carbon, Fg}r ef erably an oxazole, triazole,
tetrazol e, °% (PE2FHEC2LE % 327 & nor phol i ne,
t hi onor phol i ne, imdazole, thiazole, 20 thiadiazole,

pyrim dine, pyrazibg.. RYt dazjenene RiBeh 2% (Re) 0%
N-substituted piperazine heterocycle.

y ) The use of . .
compounds T ERE® Gerier aFCREFRGI SEHTaTd OF pRRasurphyd ing,
preparing bicferdaly pal yrbrise, 24ziatdies Xbzand Xihgpdrrazete.
i dentical gro.dutfer ept-and Wherd i¥1nandyXeaine, piperidine,

azepine, azapan ring,

or together with ¥ of the group -N(R4)R5 and with
one or more further unsubstituted or substituted
hetercatoms from the group -0-, -S-,
-NH-, -N{(R7}-
where R7 = H, straight-chain or branched C,-C;, alkyl,
aralkyl, cycloalkyl,
can form a 5-8-membered saturated or unsaturated ring,
preferably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazole,
thiazole, thiadiazecle, pyrimidine, pyrazine, pyridazine,
piperazine or N-substituted piperazine ring,

where the nitrogen of the group -N(R4)R5 in such 3-
7-membered and 5-8-membered unsaturated rings may
optionally form a double bond to one of the substituents
R4, R5 and may therefore be in quaternized form in the

group -N{R4)RS,
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can be -CH2-, -CH2-CH2-, -0-, -5-, -N(R1)-, -P(R)-,
=(C=C(R2) R3), where Rl, R2, R3 = H, straight-chain or
30 branched Cl1-C20 al kyl, where R2 and R3 can be
identical or different, and wgre the substituents S1,
S2, S3, $4 can be i dentical or different, 35 where
Sf, where dacambe- o NH-tert but yl ,
-phenyl ene- CHZ- 0- (CH2) 2- N(CH3) 2, where at | east one
of the gtﬂnmgmb@mﬁﬂ;gagg;atsg oq;ynsagypqud nitrogen heterocycle

-b-c- thseenoton@%dflthercm@maﬂ %ﬂeb@‘iz-c()of(}ﬂ%) 3ubdfituent s1,
N( CH3 )6ng3 éi%v\,he@ a %—?H be rbon é:rce}fer%bly gg—a%l:!rlne,

-0-( ere’
strai ghirighiaen amretigr aﬁ@Wé@O@et@ZOa%ﬁ%yllléﬁe pygireier abl y

Cl Cepﬁlciﬁﬁ.llaﬁﬁe @Jy’ﬂ@&ﬁh& opiponalihy, iszepiiRs! iazepad one

nore_tines by one or nore hal ogen groups. 7) The
b| oci 88F°1% CIyﬁ'r%’r of cI aim1l, characterized in that it
is a honopol yne copol ynmer or a graft _copol

10 8) °A biUér aarnbeasriyﬁ%&urﬁ ghPreBRfRISEa 6l fte\}%ﬁr%?ﬁ’%re

bi oci dakpripahymers of claim 1 or of one or nore

bi 001 98k YL YRRk, LA 1A, 008 OF SRR Lutddrer

pol yners. ocl dal polynmer blend of claimS8,
chara@?‘é?lfof'éamﬁnffioﬁ‘at:h? ECYPurt her pol ymers are
pol yur-et haizes -npol yekef)i-nshepolryet hy| @neaight-chain or

pol YPEQQ%{J e, I%o' ﬁyﬁxa@%ﬁ' xﬂ Lepe, SygtoatirL,

pol yacryla acr
pol yaih@ee é)[onsowt Peﬁ?ﬂﬂ?&?%‘f & 200116-) OA H}%@@?%tﬂf%’rent St
prepasbngsdbicecsdals pok yareiisgadarebaj m 1, characterized

in th 0 di fo of 5
g&ect SAHOUD M%XQESPJ 0944 f {Jggaaoiie, cxGhAlAm,

is su -O eni ng esl| s
pol yrréFF%"’a?HnSn mcz[r:e}ioAlrgﬁ' o&éé@ﬂ%@POﬁr&paHﬂﬁ&Z&lsc. fijazole,
pol ymehsadifazela) pytim2dimehappetzabhe 7z gvriinatiret, piperazine or

COMOoUNg,AGSRLALI b AL G Bl Ll aim S i s
subjected to an a & tron polynerization.
6) The use of compounds of the general formula 3, of claim 5, for
preparing biocidal pclymers,
where X1 and X2 can be identical or different and where X1 and X2
can be
-CH,;-, -CH,-CH.,-, -Q0-, -S-, -N(R1)-,
-P{R1)~, =(C=C{R2)R3),
where R1, R2, R3 = H, straight-chain or
branched C;-C; alkyl, where R2 and R3 can be

identical or different,

and where the substituents 81, S2, S3, 5S4 can be identical or
different,
where 81, S2, 83, S84 = H, -b-c¢c-NH-tert-
butyl, -phenylene-CH,-0- (CH;),-N(CH;),,

where at least one of the substituents S1, 52, S3,
S4 is -b-c-NH-tert-butyl or -phenylene-CH,-O-(CH:),-
N (CH,) 5
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69 12) Use of biocidal polynmers conprising structural
repeating units according to at |east one of the
formulae 1 and 2 X1 X | i X2 Jn X2 Jn S S4 S Sy S2
83 S2 S3 n=0, 1 n=0, 15 fm®w8ula 1l fornula 2 vvhere
and X2 can be i dentjcal of dlféerent _sg_n&]ww
é‘H@ wErech P e Pe - | "R Y
10 -P(Rl) - -(C—C(RZ)RS), vvltthRZRS: H,
%k&%kgﬁfe chainper  branghedoiGl<e2n alkykanher e, B2, aDkylene,
can be identical or dlfberentc g(alnd where the
substltuents S1, 2, BETeEGP LA He FdRafIeal or
di f f evleidh opherrelSy, i52ubS3ituSsd—one ozt peEey it nehdiynoBE ©r
branchge Gl k¥bs. cycl oal kyl , aral kyl ,
al kyl aryl , a%&f%jr ﬂfad -a-b-d, -b-c-d, -a-b-c-d,
V\,here at Ieast one of the substituents S1, S2, S3, $4
, r n
7%" ralbl Ql(p l olgme%b?gn% eg\ %1%8%8512{%1\&2%;% &nGe 1tb§s a
@p@@@laz@rey @2082913@}9@%@ IrabHE eCOIE’PéY‘@?rabI y C2-C6
al kyl ene which optionally is substituted one or nore
times by one or nore hal ogen groups, 30 or a
$ | dxaEveidah wilyger WBenpotorppbek @fetwhapr pgrd hgeidal

p%9§%gf§1gfugﬂéf% 17£E of one or more biocidal polymers of claim 1

and one or more further polymers.

?re n=1-6,

9) The biocidal polymer blend of claim 8, characterized in that the
further polymers are polyurethanes, polyolefins, polyethylene,
polypropylene, polysiloxane, polystyrene, polyacrylates, polymethyl
methacrylate, PVC, polyamide or polyterephthalate.

10) A process for preparing biocidal peolymers of claim 1,
characterized in that a compound according to formula 3 of claim 5

is subjected to a ring-opening metathesis polymerization.

11) A process for preparing bioccidal polymers of claim 1,
characterized in that a compound according to formula 3 of claim 5

is subjected to an addition polymerization.



10

15

or oxynet hyl ene or a pol yoxynet hyl ene -(0- CH2) k-

where k = 1-20, or a C2-C4 al kyl ene glycol or C2-C4

pol yal kyl ene gl ycol having 1-20 repeating units, 5 or

a cycl oal kyl ene, or an ar al kygene, or an

al kyl aryl ene, . or an arylene, or, an alk | enearyl ene .
B8 oPe R TP U Rh RYNERES SHIBT ARG S KA TBE Tpoacine units
-d0cEBiing €O & leabt G@eoeﬁ tHeOf prmul@8- NHnd 2NH- CO,

-5-, -S2-, -SO, -0-CS-0- 15 -N(R6)- where R6 = H,
straight-chain or branched Cl-C6 al kyl, aryl, aralkyl,

- NH, -0- CS- NH-,

HCO O, 20 NH-CS—O,

.4 chain or branched C1-C20

- NH C( NH) - NH
e c can be a str.

preferably | kyl ene, which optionally

‘Ut ed one or s by one or 25 nore

haIOg nggroups, or a S|1q¥qpef an oligo- or

ponS|1o&ane havi ng 1-20°répeating units, or
oxyrmetthyl ene or a pol yoxyme®hyl ene (C}C}Q)k- where k
FolmaDs 130 or a C2-C4 akkyhenrez2gl ycol or C2-C4

pol yal kyl ene gl ycol having 1-20 repeating units or a
cycl oal kyl ene, or an aral kyl ene, or an al kyl aryl ene,
3%eoe #Hnaadykzven be igenbldall enedivfflecset angr whgye X1 and X2

alayl goeal kyl ene, 71
-CH,-, -CH,-CH,-, -0O-, -8-, -N(R1)-
-P{R1)-, =(C=C(R2)}R3),
with R1,R2,R3 = H, straight-chain or
branched ¢;-C; alkyl, where R2 and R3 can be

identical or different,

and where the substituents S1, S2, 83, S4 can be identical or
different
where 81, 82, 83, 84 = H, straight-chain or
branched C,-Cy alkyl, cycloalkyl, aralkyl,
alkylaryl, arvyl,

20 -a-d, -a-b-d, -b-c-d, -a-b-c-4d,
where at least one of the substituents 51,
82, 83, 84
is a-d, -a-b-d, -b-c¢-d, -a-b-c-d
25 and where a can be a straight-chain or branched C;-C;, alkylene,
preferably C,-C;, alkylene, more preferably
C,-C¢ alkylene
which optionally is substituted one or more times by one or
more halogen groups,
30

or a siloxane, an oligo- or polysiloxane

having 1-20 repeating units,
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and where d can be -e(R4)R5 where e = Nor P, 5 where

the group -e(R4)R5 can be a guanidinyl radical -NHC
(NH) - NH2, an N-substituted gyanidinyl radical, a

bi guani di nyl radical, a hydraszyI radi cal -NH NH2 or

an N substituted hydraz r adi cal nd where, in
the group -e(R4)R5, tAE ‘?’%%HEE}&Y]senmo’érﬁjp %’S’ﬁ"eﬁéﬂene - (0~
i dent iC8&l«- ovhedief ker @nk0. where R4, RS = H,

strai ght-chain or br agghgj: G- Qﬁ@leggk?iycoqr@} kylg,

al kyl a cl oal kyl , ‘he eroar 15 or the
ol caplrauTitne rEVERD AP O ROt Hhiodn

-N(R4)R5 can form an eziziayeloalkyledé ne, azete,

di hydroazete, 20 azeg;_.dgrngragyﬁre%e pyri di ne,
azepi ne or azapan rin ni trogen of the

group -N(R4)R5 in suc% %}héimiﬁyzan?« ngs nay

optionally form a doubkesthemdléere, one of the

substituents R4, R5 apd g}p)éltcpfg&fag £l in
qguat er ni zed formin the roug (a\%(g 5, 25 or together
with N of the group -Rf F?%) LRe “Sone or nore

further unsubstituted or substituted heteroatons from
the GhOMP b Dan wed-, - , -ohes7) -30-wher.g- BY—O‘ HrCO—

strai ght-chain or branched C1- C20, al kyI gra 0-C8-0-
al kyl aryl, cycl oal kyl ; W “f of M &N oxdY ol ey i a‘ctdol ‘e,
tetrazole, triazine, ,tetrazine t hi onor phol i ne,

i m dazol e, thiazole, kh’kaﬁ}d' @ﬁ@eeRsp-_VrI-i msgi::[‘%ht chain or

pyrazine, pyridazine, | perazin bstlt d
pi perazi ne ring, mherB T ?1Fb§§ﬁygf %y?

-N(R4)R5 in such unsatuk@dtaeglri ngs nay optl onal 'y
forma doubl e bond to_gne @f-t ham- §@Q§4|tugr&§Nﬁ4 R5
and may therefore be |n uat er ni zed rm|n gyoup
-N(R4)R5, 72 q: NE-, -NH- C(NI-S %O (5

-NH-C5-0-,
and where ¢ can be a straight-chain or branched C;-C;, alkylene,
preferably C,-Cs alkylene,
which optionally is substituted one or more times by one or
more halogen groups,
or a siloxane, an oligo- or polysiloxane
having 1-20 repeating units,
or oxymethylene or a polyoxymethylene
- (0-CH;) - where k = 1-20,
or a C,-C, alkylene glycol or C,-C,
polvalkylene glycol having 1-20 repeating units
or a cycloalkylene,
or an aralkylene,
or an alkylarylene,
or an arylene,

or an alkylenearylene,

or an arylenealkylene,
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or where d can be a 3-7-nmenbered saturated or
unsaturated nitrogen heterocycle whose bond to the
conmponent a, b or c¢ of the substituent Si, 5 S2, S3
or S4 is via a ring carbon, preferably an azirine,

aziridine, azete, dlhydroazete azetidine, pyrrole,
BYT eI A ‘?1é:a“p§??| di ne, p| peri di ne, azepi ne, azepan
het erocycl e, 10 or a 5-8-nenbered saturated or

unsatLg@zt‘ks;gsh,g{e%ogy_clb]eorcpnprl sing N and one or nore
further unsubstituted or substituted heteroatons from

the group -0-, -5-, -NH, -N(R7)- where R7 = H,
st r ai gidrechbé proup br @atRe daBl bE20 gabkidinydr ahdidal

al ky! afyle Nﬁngléﬂ/h’—s&t\&,@g% @9991&191 &hﬁa&monaent
a, b or ¢ of the substituent

a ringtEEPLSHY hraterdn § }&Pﬁirﬁi%ﬁ@l §adf?a}lazgf§4NH2 ox 'dn -
t et r agdise ittredhiydeszinydt raddicad, nor phol i ne,

t hi onor phol i ne, im dazole, thiazole, thiadiazole,

pyri m di ne, pyrazine, ri dazi ne, piperazine or 20

N sub®td t‘”ﬁf?ﬁ% gifpEhraAnT éph“eel@#gﬁ/'cl e, cationic

derivatives, and saturated derivatives of these

pol ymers, di:p:!aqgl Q@l nﬂohyr@drn QL eﬂ@%t@éa]t hﬁ’sglfferent
pol ymers and/or_their cationic and saturated

deri vati vedereohbrofdd=df- e HhtabhaiberT hgdshed Ci-Ca
bi oci dal padlkyirersradirgl oralikdarylcatiphi cyahehldal urketedoaryl,
derivatives or of one or nore of these biocidal

polymers and/or their_cationic and saturated
derivati ve¥ &R8 TA7EC°8FS mfr 8L U her pol ymers, 30 for
produci ng biocidally active products, coatings,

surface nodifig, E’cl?&s wQEn TedikCate %&oﬁﬁsﬂﬁhh%s

formul ati ons. 13) The use of the biocidal mé

and/ or of HefPrtAY BAC"End>Z 98 I3E urEFED oééff‘w BeTArES
or of the dicadiithad, potysier, blentise, ofzepline ner B2apam ring,

di spersed G, di ssolved.dar Bef ofe @Ec§u§‘f-%%h% iR such

industrial water systens or In Coo| |n% wat er s¥f eD )
unsaturated rings may cptionally Torm a dou cnd teo

one of the substituents R4, R5 and may therefore be in

quaternized form in the group -N(R4)R5,

or together with N of the group -N(R4}R5 and with
one or more further unsubstituted or substituted
heteroatoms from the group -0-, -S-,
-NH-, -N(R7)-
where R7 = H, straight-chain or branched C;-C;; alkyl,
aralkyl, alkylaryl, cycloalkyl,
may form an oxazole, triazole, tetrazole, triazine,
tetrazine, thiomorpholine, imidazole, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine,
piperazine or N-substituted piperazine ring, where the
nitrogen of the group -N(R4)RS5 in such unsaturated rings
may opticnally form a double bond to one of the
substituents R4, R5 and may therefore be in guaternized

form in the group -N{R4)RS,
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72

or where d can be

a 3-7-membered saturated or unsaturated nitrogen heterocycle
whose bond to the component a, b or ¢ of the substituent S1,
§2, 83 or S4 is via a ring carbon, preferably an azirine,
aziridine, azete, dihydroazete, azetidine, pyrrole,
pyrrolidine, pyridine, piperidine, azepine, azepan

heterocycle,

or a 5-8-membered saturated or unsaturated heterocycle
comprising N and one or more further unsubstituted or
substituted heterocatoms from the group

-0-, -8-, -NH-, -N(R7)- where R7 = H, straight-chain or
branched C;-C,, alkyl, aralkyl, alkylaryl, cyclcalkyl,

whose bond to the component a, b or ¢ of the substituent S1,
S2, 83 or 84 is via a ring carbon,

preferably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazole, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine, piperazine or

N-substituted piperazine heterocycle,

cationic derivatives, and

saturated derivatives of these polymers,

or biocidal polymer blends of these polymers and/or their cationic
and saturated derivatives, composed of two or more of these

biocidal polymers and/or their cationic and saturated derivatives
or of one or more of these biocidal polymers and/or their catienic

and saturated derivatives and one or more further polymers,

for producing biocidally active products, coatings, surface

modifications or medical or cosmetic formulations.

13) The use of the biocidal polymers and/or of their cationic and
saturated derivatives or of the biccidal polymer blends, of claim
12, in dispersed or dissolved form for disinfection in industrial

water systems or in cooling-water systems.



