1 BI OCl DAL PCLYMERS The invention relates to biocidal polyners which are
based on npnounsaturated bicyclic or quadricyclic nmonomers having nitrogen
5 functionalities or phosphorus functlonalltles to processes for preparing
them and to their use. There are a nultlpI|C|ty of m croorgani sms which
col oni ze on surfaces and propagate to forn1b|of|InE Such col oni zati on may
be 10 unwanted for a |arge nunbePrSFTPEETHYER&uch as, for exanple, hygiene
concerns in the case of nmedical articles or transport materials and

packagi ng HRL enl,al s f.r Jquggg utts b@@gl&aqm?%élﬁkﬁ wﬁick‘?CQPé)”logsed on

considerations 1n the case of_ boat hul e way of avoid
col oni zat i BARHP AL BF TS RICERELG 1 HBRAEERH At F‘@%‘f‘??éﬁt héf’l%ﬁ Ii”r 98%r f aces
wi t h di sbntesdainnal { oresexder padspapphé Cc @tth@ionbl Sadeanttagesraafesaepr 66edur e

of this Ki Bg?ﬂ)%lngdghetnheagﬁec% foL; freguent repetition of the treatnent, the

difficulty o estrmatin e anounts required, and the often unhealthy
qualities 20 of the disinfectants. Another way of avoi ding col onization by
m cr oor ganiraafe i arto diseundieicals WAOSE catof@tesmar ehbelocicdabhizeacbhve.

Such mal eri,al 5 AN he, Bradused: o oFclnatapes, D.bnconnasaling hhackdal |y

active 25 Substances e nmateria anoret al'l1 ¢ compounds, net al
salts oftOt MAvansiedy gforora cpser  NIHET eREMASESORT: s 3T ofFanPEBefpounds
are known hogaste asodde@gt des. tWBerntasuchbcomgavads a&ll’:ﬁc]&ﬁimdﬁdtié}ls@opfastl c

or to a surf oatl ng decay i nhi.biti o] i ctiyi
obt ai ned. ch%l?l A aflo %fgﬁ%G@at%nra&exggr EOO%S’Qﬁer po n%me?romgé%ﬁolés

met hacr yl apg, eqqnomat: ydanspdematiiaes yﬂinatCée w@re ?%r%ﬁtlwlém noet hyl

nmet hacryl ate can be used as an antimcrobial nmarine coating. Di sadvantages

of suchlgatoerl al s rfesa{v%eld I gecartelase |nmt hEIOI‘r bll()s({,nlsd@s g.ﬁ:tl V|t over
tinme, since the concentrati % f’ tRESE B o 4R g i S andes i ﬁ?e Base

mat eri al ditseppeacs eonernticls| sutiucetghidif flisiiofe i@ tF edc i necteanalin t he
en\éi ronmentgp1 RQlchivh i ths%asf)rﬁja%te@doﬂ\/i 4 kpxtoblbaufeelo&asm@fkltnhe ihéngiedahe

subst ances. reover 0 mat er avi al operties can
be obt ai ned® %% %/grl Ny’ TR e Bl ré/ LSBT ¢ %atcflvm reagtg%n%’d;t}h 45 P%ﬁegtér o%ps to
produce sakdtimténpakise <‘=1rrm>unh$ srqgalséei heanlgi 6b¢ daifteacvnwatlthsqv@wgupasu ng

and i s pet cFegducedsbyriadual | eaching and 5 diffusion. Accordingly,
EP0862858 descri bes a copol ynmer of tertbutylam noethyl nethacrylate and

al i phatically unsaturated nononmers. WO0118077 di scl oses a honopol yner of
acryl oyl oxpnotii@ralvayl a@fi residimaretchatizdtdphokyahkytoprpaesms is to use

materials whose surfaces are biocidally active. Such materials can
be produced, for instance, by incorporating biocidally active
25 substances into a base material.
Organometallic compounds, metal salts of tin, silver or copper, for
example, or sgpecific 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 Dbiocidal activity 1is
30 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
35 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.



|l ker et al., Macronol ecul es 2004, 37, 694-700, disclose antibacterial
pol ynmers of cyclic anhydrides or imdes based on norbornene. 15 It is an
obj ect of the present invention to develop further biocidally active

pol yners whose presence |eads to the deséruction of microorgani sms and

whi ch pr evg&ﬁe&;@kor%] %bgnnaqfermfsr @lgm@lbssgldm §y<sgeascz@§s 2@ blexpectedly
it has been found t

‘P?p mer | ﬁatj g % a? bor nene
deri vat i veS2 HEEY nY élsﬁﬁgl JoBRCRISBR T BiT6Ei G i:?‘fj\?ii 57 SS7Be obt ai ned.
The appl i catours aeccoradivngl spidr vaticdesldi deoi tals pekynires béomeilsi ng 25

structural jgepgati ng lk')'ﬂbt§a&q_98ramdngst1§bta§feé@rﬂ§it pPNe-Qhat heatarmil-ag 1 and
2 3 where X1 and X2 can be identical or different and where X1 and X2 can

be CH -> SOHZ™ERB:, -0-, -S, -N(Rl) -, -P(Rl)-, =(C=C(R2)R3), 5with Ri,
R2, R3 = H, strai ght chal n or branched 02-C20 al kyl, where R2 and R3 can be

i denti cal Qéc&ydflﬁggyentmpo86285@”Qe§m5€stah%o Hbsdelt H?rl',tei*t81 82, 83, 84 can
be identical rai %ht chai n or

rent. whe
br anched Cﬁfu‘éﬁl?mé?‘%?ﬁ CV%W}B‘&FK te SP%I%VIP a%ﬁﬁ?@ﬂérwsatgfﬁe a-d, -a-b-d,
-b-c-d, -ambragreds. MWi@B@7htdllseb®tesonehqyff0ppl;wnegub§t4Ctnyénrls;0>®- 52, 83, 94

is a-d, jpazirfhamiBes-db nadiR C}Ileo@{gglm%'fngn@s can bea straight- Cha' n or
branched CZ- 0 al kyl ene, 20preferabl ch optionally is

i
subst i t ut ed* e €br 2 g%?%%‘%%é %Af ﬁﬁre6%4al7§8en§36‘\l\€ﬂ?)es
or a sil oxaneibagheoldlgpeolprernsoby sivicdxarmblydyidey dr20nidepeladedgomuni ts, 25o0r
oxymet hyl epg ¥rn@npo! yoxynet hyl ene -(0- CH2)k- where k = 1-20,

15 It is an object of the present invention to develop further
biocidally active polymers whose presence leads to the destruction
of microorganisms and which prevent colonization of microorganisms

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

can be obtained.

The application accordingly provides biocidal polymers comprising

25 structural repeating units according to at least one of the

S; S

formulae 1 and 2

[

n=0, 1 n=0,1

formula 1 formula 2



or a 02-C4 al kyl ene glycol or C2-04 polyal kyl ene gl ycol having 1-20
repeating units, or a cycloal kyl ene, 30or an aral kyl ene, or an

al kyl aryl ene, or an aryl ene, or an aIkernearerne or an aryl eneal kyl ene,
35 and where b can be-0-, -0-CO, -00-0-3 -0-00-0-, -CO, -CO NH,

-NH00-, - Grere &2ang ®00san Y& C8al-ical N(IR@)Lffé/&{E%'EeaI% whekk 8t Badght - chain
or branched é)CB 4 al kyl, aryl, aralkyl, alkylaryl, -0-CO NH,

“NH- CO- NH- C2T(R%CS- NH-, - NH-CS-NH-, - NH-C(NH) - NH, - NH-00-0-, -NHCS-0-, 5
and where ¢ can bea straight-chémm-orcbr§ﬁched062=@2® H®ene, preferably
Cl-CBhaIkerne, whi ch optional | ¥ (r$) substit ytgdspne or nore times by one or
nor e hal ggen groups, 10or a siloxan oljgo ol onane havi ng 1-20
repeating units, AR, %B o%gnth T%%e %r A polyoxynethylene
-(0-CH2) k- where k = 1-20, or amE2cld aillkcyb @déygl ydslre o2 GRACH can be
15pol yal kyl ene gl ycol havi ng 1-2{Qp¢cepeatkng: syRi-ts: or a cycl oal kyl ene,

and where the substituents S1, S2, S3, S4 can be identical or

10 different
where S1, S2, S3, S84 = H, straight-chain or
branched C,-C,, alkyl, cycloalkyl, aralkyl,
alkylaryl, aryl,
-a-d, -a-b-d, -b-c-d, -a-b-c-d,

15 where at least one of the substituents S1,
S2, S3, 54
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;, alkylene,
20 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,
25 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,
30 or an aralkylene,
or an alkylarylene,
or an arylene,
or an alkylenearylene,
or an arylenealkylene,
35 and where b can be -0-, -0-CO-, -CO-0-, -0-C0O-0-, =-CO-, -CO-
NH-, -NH-CO-, -S-, -80,-, -80-, -0-CS-0-,
-N(R6) - where R6 = H, straight-chain or
branched C,-Cq



or an aral kylene, or an al kyl aryl ene, or an arylene, 20or an

al kyl enearyl ene, or an aryl eneal kyl ene, and where d can be 25-e(R4)R5 where
e = Nor P, where the group -e(R4)R5 can be a guanidinyl radical

-NH C(NH) - NH2, an N-substituted gyanidirfyl radical, a biguanidinyl radical

a hydrazinyl radical -NH NH2 oralaiglNal@qumlkyyt %QkprfﬁZI nyl radical, and
where, in the group -e(R4)R5, NH-GO- N{I e ra? ClﬁJS R4 and R5 can
be identical or different 35vvherec924 R5 rai gh ai'n or branched
Cl- C20 al kyl, aral kyl, al kyl ar yiNE-g8yjyE- /cy@{@dNﬁwNH he¥®&r®aPyl, 5 or the
radicals R4 and R5 together w thpNcofothe group -N(R4)R5 can form an
azirine, _aziridine, azete, dlhydroazete Sazetidine, pyrrole, pyridine,
azepi ne or azapan ring, where the nitrogen of the group -N(R4)R5 in such
unsat ur at edndiwigsemmycaopbe onal |y storigha -dbadyl erberriiched dheCofatiydene,

substituents R4, R5 and nay thqﬁ%&@fﬁﬂQECL@ qg@&@gﬂized formin the group
-N(R4) R5, 10 Eg ? é h{ EQF% and with one or
nore furt her un‘§}ﬁfb°§’t P?Tfto d-of ]ssuﬁg ?Wt“éa hentee?oa s FT18mt he group - 0-,
-S-, -NH, -N(RfQze hlpmgsme gRFurs, H, strai ght-chain or branched Ci1-C20 al kyl

aral kyl goal kylaryl, cycloal kyl ,or a siloxane, an oligo- or polysiloxane
having 1-20 repeating units,
or oxymethylene or a polyoxymethylene
-(0O-CH,;)x- where k = 1-20,
or a C,-C; alkylene glycol or C,-C,
15 polyalkylene glycol having 1-20 repeating units
or a cycloalkylene,
or an aralkylene,
or an alkylarylene,
or an arylene,
20 or an alkylenearylene,

or an arylenealkylene,
and where d can be
25 - (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-
30 substituted hydrazinyl radical,
and where, in the group -e(R4)R5,
the radicals R4 and R5 can be identical or different

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



may form an oxazole, triazole, tetrazole, triazine, tetrazine,

t hi onor phol i ne, i m dazole, thiazole, thiadiazole, pyrimdine, pyrazine,

pyri dazi ne, 20pi perazine or N-substituted piperazine ring, where the

ni trogen of the group -N(R4)R5 in such udsaturated rings may optionally
form a doubl e bond tg ene afsithes substiatmsents R4, R5 and may therefore be
in quaternized formin the group -N(R4)R5, 25 or where d can be a
3-7-menbered saturated or unsaturated nitrogen heterocycle whose bond to
the conponent a, b or c d¢hgeheersubslt it @EntheSEro@O5X (R&R%r 54 is via a ring
carbon, preferably ammzbfh N8 28ZiiHedi DLiriaZed €azdidlydropzeletazet i di ne,
pyrrole, pyrrolidine, pgri di ne, ﬁilperi di .‘ré\%leh azepi ne, azegan het er ocycl e,

or a 5-8°nenbered satifFattl oP YTy uPETEd " RetBr8eyTId 358 ising N and
one or nore further wregabsid mateehagr o utist bredred VR4 )I&RS0at o3shf rom t he group
-0-, -5-, -NH, -N(RAsatWher Rings HaySddrabghinchalh Ouosanehed Ll- C20

al kyl, aral kyl, alkyl arxl , hc%cl 08 l%l ) %4\/\/{1195% gond to th copponent  a, b
or ¢ of the substit Uit °&i thGsPEa 5Pt Rie ¥ 74 PRhG EEF B8R, “priet erabl y
an oxazol e, triazol equaternieenl ornt rinagzhqarotet MER: RS, nor phol i ne,

t hi onor pgol i ne, i m dazol e, thiazole, Sthiadiazole, pyrimdine, pyrazine,

pyri dazi ne, piperazine or N-substituted piperazine he cle, apd al so
cationic derivatives and °§af‘€ﬁeat?‘§5 ‘ﬂ’e% ya‘ff\%@ %lfoulphélégl{%%)l’(y%dr é”.lglio The
formul ae 1 and 2 enbrmEceratdreofuttiersteswoitsomesd or formssivitadhe struct ural

units shown. In formdardatdhe ELHE t@@NEAIUY Dg- the-ring nember X1 is a ring
~from 15 the group consj sti ngﬁ?f cycl opent ane, cycl ohexane tetrahydrof uran,
i

t et r ahydr ot hi ophene,"lﬁyrrbl}T i'ne, N-substituted pyrrolidine ring,
exocycl il6al | y subst itheredrRor= dnsstbstichutddiandobyehtlcal Cy- Satdkat.ed ful vene

ring, phosphol ane rigng,xPr suhstiirbedphosphel ane ring.
may form an oxazole, triazole, tetrazole, triazine,
tetrazine, thiomorpholine, imidazole, thiazole,
thiadiazole, pyrimidine, pyrazine, pyridazine,

20 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 quaternized
form in the group -N(R4)RS5,

25

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,
30 82, 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
35 comprising N and one or more further unsubstituted ox
substituted heterocatoms from the group
~-0~-, -8-, -NH-, -N(R7)- where R7 = H, straight-chain or
branched C;-C;, alkyl, aralkyl, alkylaryl, cycloalkyl,



For n=0 the ring containing the ring nenber X1 carries the 20 substituents
51, 52, 53, 54. For n=1, X1 and X2 can be identical or different, and fused
onto the ring carrying the ring nenber X1 is either a 7-nenbered norbornene
ring, a norbornene derivative or, if X2 ®s -CH2-01-12-, an 8- nenbered

bi cycle. This bircyel BorC@@Eati,Hlai REmpRki AY YreIbelotX2hs afubkese ddhe s1,
substituents 91 5% 4 25 In forrrula 2 the ring containing t he ring
menber X1 is patt’ of & f nenbér 8d" WS 637 Méne ring, a norbornene derivative
or, if X2 is -@*efe@HQlY, apagtazofie artgapehberetrdriodyel eciafdre.n=0 the ring
COI’lt aining the iét&gzmb%ﬁrﬁgolgﬁérit@ﬁoﬁ@@ﬁ%@:.ﬁélbﬁtmil&a@ﬂte$ Sdiaza2e, S3, 54.
For n=1, X1 and X2 can be ident.i.cal or di fferent used onto t he

bi cycl e arryi ng A& TNy REMSEF I3 PYEaFiier P% 72 lrrlﬁjerpea norborhene ring,
a nor bornene de¥ispastitaited, pider)2ijes he@eo¥t1®-, an 8- nenbered bicycl e.
This bicycle containing the ring nenber X2 carries the substituents Si, 92,
S3, $4. 35 C? ‘lihe tetrm nor por.nene derivative al so enbraces 7-nenbered
carbon bi c§ef €82 hRANTG T WS 2V AENSEr 8¢ bri dges and one 1- menbered bri dge,

i n which th@t@aﬁeﬂbtﬂiedabrvqﬁgefr@efserwd’mbysa heteroatom 5 For formula 1
and forpyl a 2 n= 0 is preferred If n=1, then in formula 1 and fornula 2
preferably 1 and or_my t he, strai chai r
Dt e by it TR ] U A e, Shg bl or
ethyl, 10 propylural sgptepstiownbutyl, isobutyl, tert-butyl, pentyl,

i sopentyl, neopentyl, hexyl isohexyl 2- nethylpentyl hept yl, isoheptyl

~octyl, 2- eth hex I sonon eptyl, und C
dodecyl , lJ“lt%ﬂmB%? Vi tgf:ﬁ]d]eqc??ntat é‘f?%dtg’ Fingz mepen]%/ )ﬁng?ry B3 Oé‘ecyl
hexadec¥¥, tlze greyalis d@usﬁllsthaopéd@cq}bpell@r@ct egdoppxapk ﬁeb{%ﬁmde@%n:

nonadecyl , t@rmmkmzmgﬁ&ﬁe degemldlﬁé |Ne@§i>s@_ﬁ@t@<fl ;;yrl}eoﬁmsl@ tuents 31,
82, 33, 84|s truchrecs -a-d,

e bod, eSS i gh oknr B B BT R R 5y
have a spafe¥vensi ring.aphosphddane -jing. BrsubgtP-utedapitsriptdne dlna t erni nal

functional rgr Qiip. ti@enlnena&d%alﬂﬁtgﬂtﬁe A Setsdy kutdaeeleatttrern of the
spacer may Vv nge. Variatjon |s |kevr,rD egl%sr bl e_in the

25 subs?Ptﬁ‘E]?%er/i‘tﬁﬁ?tfsergﬁ o?ztﬁé tse4r nf R&IPFuntt iBal group. a'fesdft the
subst it uentist Bkren82, ar@3fudet eano bérecustomrrayingr be tugndi ffdrean¥! eird

applicati 0e§théxnaord@gmbEQe@ab&mﬁen@helrsgt I HCAdMRrRénBher Deat 183, 084 ikor a

certain apgl i cation, Hf or exa mg vgmt]o |vgg S rlgcé];rr %Ogt{_altnhle1 spacer, it
i s possibl &tY G5B & éecﬁlﬁd%r% FrEe Pt AT term SRS GF8up havi ng
| ong- chai nrorg siesber clrararsigssthe rehesitusnkewilseS2deffending on the nature

and stryeture of the term nal am no group, the spacer may have a | onger or
shorter chain length in order to correspond, gggt %srjf'ed end

appl i catiof® SETFHR S5 HHIS SRRTH PGPS brsn& b 1allﬁﬁ éne&’ ot "t he
substruct umeml@rardencbldqorexra&rpilegeténylloehfernepreowierne,lvq sopr opylehe,-dFut yl ene,

i sobut yl engy, teg;r@tétfyglergemegggg@gl 808 c 1iesopentyl ene, neopentyl ene,

hexyl ene, |sohex | ene,. 2-neth ent Iene | ene, 1 soheptyl ene,
oct zl ene, §°‘étrh>9l ﬁ%‘?(ﬁlélﬁecmﬁ ﬁ?? |§Jdr?oﬁ‘§7ﬁ%% ) rlgﬁe&ey

2- pr opyBheptyswneenundécy$ené3, d%qde@yterne 21 mndykecqanl eaeldentiidek yrene,
tetradecyl gieserdnt, Sazraeahyécﬂeﬂ%eaﬁe b@efttledegﬂyeae tﬁge&adeqwneee X1
2- hexyl decyl ene, he ta ecy osztadecyl ene, thI}” ung Cy] ene, .
nonadecy| eng, S&i"Eds Ieﬁ‘@ cfl?/]f o4&tyiene: @ TRl 8 o

if X2 is -CH,-CH,-, an 8-membered bicycle. This bicycle containing

the ring member X2 carries the substituents S1, S2, S3, S4.

35



The straight-chain or branched Cl-C20 al kyl enes of substructure ¢ 5 are for
exanpl e net hyl ene and al so the al kyl enes stated for substructure a. Wth
regard to the substituents of the aIkerne groups of the substructures a
and ¢, hal ogen neans, for exanple, F and’ . The al kyl ene groups may be
paL tlty o[ &yélaérmah&g;%n}a&@@ det;@vmvexa{m Byh &N s0f - rmtbxeéa/ma&baﬂ ene of
substructu and c ,is nean

s o~ 0. ChS s leRp nirg DenararT et (R T k.~ ePs K eMEg By

C2- C4- al kyhenféughy‘elm lome@rEd- poildgal kﬁ/lf@ﬁee@lkyfcel h@ferga‘bm ructures a and ¢
is meant, for exanple, ethylene glycol, 15 propylene glycol, butylene

gl ycol , pokyetdoyphene gkyeotqrmpod ynr apyl energtameel, pohybutyHeanen gl ycol . By
cycloalkylsg§§ﬂgsl ﬁﬂ%ok thg EQ%E%y%{%Fes}é and c, for exanple,

cycl opentylene, cyclo exy ene, clo ene. By aralkylene is neant in
t he substructures_a and c, for exanple, 20 benzyl ene, phen Ieth Iene By

al kyl aryl eh® T HRAN Ff tHESALStHGCE Ureghh AR cor f25pn
nonyl phenybkengl sBysartyleens RlS RBAM3 hre tfe suhgileuctunyés ea:hamd c for

exanpl eiopp%@ghen@soﬁ%gp& hylgpe, 1?s%b§yy1al kylengary! g}'@mw m%@ggneﬁ the

substructures or . exanp t he structure - | ene-,
net hyl enepREPRATEHE: IEVYéryﬁéﬁéékaPeH%uPQPﬁﬁﬁﬁt PRP e éﬁﬂ??Fﬁ&tures a and
c, for exasptg, thetistlhagyur @eonphenybenelCH2eqyiphemydoppehatdyyl ene. 30 The

substruct ug éwln &(t@cwbsg LM &S aubldqc@f\d refzbadind, sgrves as a bridge
for the I|nk|n th acer parts a, ¢ or . d with oné anot her, and in the

subst r uct uP&t nenal tpe§g?‘%F€é’lasheé‘aE}FF3d]ge 2F BEHREST Y nIBFREFB Y E he entire
subst i t uentstdlecyd?, 2 -3BptBhuridect he nohadeofl , t dicdsgit md-aetildamdc?l t hat
contains the ring nenber X1 or X2. 35 Enployed for this purpose are, for
exanpl e, eﬁgefeas%t&% oft BhoekReticueutt ane, ssuldoxkdess subgt i-tubed am no,

car boni c dhest t hi ocarboni c diester, urea, thiourea, urethane,

t hi our et ha ‘buaﬁlﬁﬂhg'brldges the nature of the bri dges can be chosen in
accordance with the desired field of application of the biocidal 40

pol yrer 20 Wk subgarectuges het slubstit-dentP R60PT t1ebnf 14 ¥HéFR £C6HY o an ani no
bri dge, steaédhibsehaidhts9s0r sbragu:hed KlveCh apdaieh, NBRRDS ~af Or-aexanploe,

eyl etBylac pLopyl . L0RKaRYLy BULYLy 1SORMNLcoLETh oYl M PENLYL

|sopentyl neopent hexyl ', |so exy ent neohexyl . By aryl
in the casée%ﬂuﬁﬁnﬁ§wﬁ%aﬁ¥df*@ﬁt@%éﬁﬁFémﬁﬁﬁﬁﬁy? tﬁaﬁﬁﬁﬁﬁF "AONMFFY 5 xylyl;
by aral kyl wishireaniad &an@é(amalreat:kmanzyllephemlpetsbyme andciey al kyl aryl i's
meant, 9 5 satm%u%io non)ékgherc%l the te@m!ﬁr@ﬁ g I?é"&.ongggéﬂﬁ_)olggt IES i Srgg&r , this

group théréfore enconpassing prinary, secon ary, ary am ries and 10
phosphi nes the reubise i eersgsofl t 198 stibs Bt GRhPS RESTORSTRIIFRE ot GpfeR4) RS,
strai ght - chas mp@ulbéﬁr&hedxﬁhazﬁ wl kytinieanshe fsatuexarpbe,sirethylss, et hyl,

propyl, i SgEf%H%VL ce%ggén app(%%ggybﬂ %gétégg%£¥é/ JQ%Qtéﬂgiven structure
' of the spacer, it is possible to use a secondary or tertiary
30 terminal amino group having long-chain 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 desired end application.

35 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, isohexylene, 2-methylpentylene, heptylene, isoheptylene,
octylene, 2-ethylhexylene, nonylene, isononylene, decylene,

40 2-propylheptylene, undecylene, dodecylene, 2-butyloctylene,

tridecylene, tetradecylene, 2-



15 isopentyl, neopentyl, hexyl, isohexyl, 2-nethylpentyl, heptyl,

i soheptyl, octyl, 2-ethyl hexyl, nonyl, isononyl, decyl, 2- propyl heptyl,
undecyl, dodecyl, 2-butyloctyl, tridecyl, tetradecyl, 2-pentyl nonyl,
pent adecyl, hexadecyl, 2- hexyldecyl hep@adecyl oct adecyl ,

2- heptylunde nadec | dodecyl: 20 b | is neant,
for exanpl &" C%'Ehon cienﬁc‘ip‘%etnt‘fy e (‘%‘yl 8 ‘%/leﬁy aér/a ?de lﬁe%nt f or
exanpl e, Wfiecﬂf?@ﬁyl %%WIECYW by~ %PW{WICYF%H%E&%M@I’%’Fe’é‘%(ranpI e,
nonyl pheny¢icdsyleyc| cabkytldogesry@ant, for exanple, cyclopentyl, cycl ohexyl,
%pl Oﬂept Yitie %5r§1f§i1t:3}éh$1ﬁi %Eﬁoafaxﬂchle§ @E@ntalkfy@ﬁnﬁ%@ﬁg&%stfruéwne pyrrolyl,

i ophe ridin rin e N o e_group
-N(R4) R5, eg¥a s%xa%(n 1?he %1 g% ura edlsrolrrﬁges afﬂ( ned wifh C#ﬁlof\l of the group
-N( R4) R5 aﬁ@%@u‘étf‘ér& 8ne or nore further substl tuted or unsubstituted
het er oat onBitht heganad rtogere maystiouenes ddubhe didptlerted gopepofoft bige substi tuents

R4, RS andsumy rhberekos eadde cqualiegeh z@4nk N td1eegsmuR, - N(&4) BD, ®udch as in a
pyridiniumy gnef%ugﬁar{% g? ?E}& &hﬁ‘fuﬁ p% I{gecgdfor the radicals R4

and R5 together w meant the azirine,

aziridi h¥, Bﬁ’éfé“ﬁfﬁetlﬁ’lﬁ?‘éir%f@%}éoxyé‘f ]PY]tﬁnﬁe FB?‘éCtuﬁﬁ?ladlaﬁg a“z‘"epl ne,
azepan ri nrgean’lfhef@latewamle&:l of-Cihsat Wr-g§ie@-fings -9 oiHaed Gk th CHhe Andf t he
group - 40gdeRd) Rb -andcong- ahepdne =f uricher unsubstituted or substituted

het er oat on§yfcroggn gﬂg,lgggu@lycgl Or % C4 valkMED 18L& Teant i mdazolidine,
10 pyrazol € razol’i di ne, h |azoI I ne, JLso hi azol e,

ole,
di hydr oi sot'i® 5%8?%urelss?)tafﬂdafo’r%/d‘ieﬁ8t 528’faé“pq8r h?/%"ry £35S S'€ °bxazol i di ne,
i soxazol®e, Peithyervisosrazoltatyistxa2zotdldi pelydixzerméycel-azepi ne, di azepan,
5 preferabbylypxaz@lene Hria@agl golybetybze! glyddli.azi ne, tetrazine,

thi _Ormr phoé}} %Cl&ﬂ@qégég’lst Héé&?tohﬁ tﬁehlségé%(eltgreénér HﬁCH Neor PYT azi ne,
e or N subst perazine ri 'The het erocycl es

pyri dazi ne 40 Eeram %u]? i ngs

whi ch are Ftt®RERedYs Oﬁe?‘iy&énﬁar%ﬁ eXy ’1(fy5 ?rp%’né’n €2, b or ¢ of the
subst i t uenBy Siraligpleng3igmesat nyy the, S‘%h?l“’é‘)‘(taﬁfﬁﬁea aﬁ&ﬁr?olﬁcdf AEamHieper i di ne,
nor phol 2 mebearrgrlahs,0 phheysamglemnpounds stated in the two preceding

par agr aphsgy, laqu%@h@slsofmegm Sinkik Rl Ab8 HERWBDr £ RHeE errall ¥xduie,
substltuents (1 el Lype -ad. 15 Al of the heterocycles stated in t he

t hree prece |n5 pa?’ragraphs may carry further substituents on the

het er oat on® GFYbeRe HE PFIRF dArBoh s {\’I%tr?%l,c'clé&%ﬁ’rﬁl 8sd ej AGT G**RI%I kyl s such
as et hyl, prapgyknei sephopylenebutyl, isobutyl, tert-butyl. One exanple of
such a 29 SPMRYNEhdasvi e 2a2mbarf- Eﬁtﬂm&Mrﬂhﬁﬁ‘fééﬂiansn&-&X%rradi cal . The

het erocycl g ;amgjtlgt etqﬁxstlthfcewrgurc}p %%%geopag\%ggsﬁ% %wlghgo be part of a

fused ring_s ':Ipurlne i ndol e,
i soi ndol e, Bﬂl%‘f?&i?%a&&éﬂ%‘“" dPhYERGi éBlWoF%bStzr@c&ﬁ’f‘??olal RS 9'sbGhi nol i ne,

car bazol e, explrepazi e, spherioxazisieny péren@tih, azhwlepﬁeﬂlwéenpt eri dine,
benzazepi ne, and al so their hydrogenated and part-hydrogenated derivatives.

I'n the Q@S'ﬁleOfsuEQ@rL&ll{Q§é il; li%”Eh@éuBLt%J&%uLé‘é t—@eg—@%%r QQ&P—%‘-H', serves
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 S1, S2, S3, S4 to the ring
of the formulae 1 and 2 that contains the ring member X1 or X2.

35 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 biocidal

40 polymer.

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

bridge, straight-chain



30 straight-chain or branched Cl1-C20 al kyl neans, for exanple, nethyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl, isohexyl, 2- nethylpentg heptyl, isoheptyl, octyl,
2- et hyl hexyl, nonyl, isononyl, decyl, propylheptyl undecyl, dodecyl,

2-butyl oct y} ,brtahw&pﬂ cstﬁ.ﬂy@dﬁ&é{ds, %ér %xaaﬂieyl Repydy, ReRyadecybyl,
- hept yl un ecyl nonadecyl

hexadecyl, hex ept adecyl
o cosyl | DIETRIPHbAGEIT ERArE Ay Er TR RSP Ckanr Hdnsyl |
phenylethyhaxRMRylaﬁykyheansme*xw éx@ﬂ@b@pGMmﬁylghEWVhEXBthEy@h@aﬁkyl

means, for tw%@eéeof ®¥clopRAhy! ,foc‘ryemtp@éylphe%wl q@a&uﬁ %oBy1 odi fyi ng
t he b|0C|daI mer s

IS OSSIb|e to obta er tives and
sat ur at el HerivVa YVE?l%¥1fﬁé B 58f‘3%ﬂ9%% g ’Tﬁ g q& éﬁ? dérivatives
of the bi oey ddkypotwinmes suaray ., béﬂihean@hmonQMé®hemﬁbounds or el se conpounds
W th quaternized nitrogen or phosphorus. The substituents attached in the
case of quat emri gaturone ) R5e, e figr Nexarm| ehiCyxQ20 tdlekyfsresuch as net hyl

ethyl, propylon, h§§4H§OB¥lmaﬂ}Ut¥écoﬂd§9ﬁLﬂaﬁh tdRNbrPUlphespapt vyl . i sopentyl,
15 neopentyl exyl, |sohexy , 2-nmethyl pentyl, heptyl, |soheptyl octyl,

2-et hyl hex§#SsPRERSA - i sononyl, decyl, 2-propyl heptyl, undecyl, dodecyi,
2-butyl octyl, trldecyl tetradec I 2- pentyl nonyl pentadec , hexadecyl,
2-hexy|dec€¢‘jﬁeﬁ%%ﬁééyFma6@P§H@%VPtS2“heB¥y#hﬁﬁ%éypupndﬁgﬁég§l ei cosyl ,
2-octyldodamyhghQQﬂaﬁylSrsuﬁhcﬁaicionoexaﬁpheanphenylex&qhyl metHy ¥ | |

napht hyl , yl t r aIkyIaryIs
'such as nony phe% The anlc ggP|$§€?€gé.ngeﬂg§B¥%? 2%53 Pfor exanpl e,
by pol yh%rl%%@ §ePE%‘%YilonhWYt1h geehtRyl sUmes %@enékalheﬁéY]r'des or

ar al kyl haimﬂe@ty25cﬁt9c1dabtﬁghyﬁgnsxﬂﬁylahsﬁnbﬁyb ﬁbeyiomn1of salts of

mneral ackos, e HOledn MBlocclor 2XARPl & 0r Lha bormiat.salds of

or gani c ac suc or “eka sat ur at derivattves of
t he bi oci d%l’rp%ﬂf%?yé CRFRHEeEbt alhﬁé?jd%:(ylbyz aArrEtteedr i AgPeHecdoubl e bonds
in the pol yaeideehni r-hepich wasebyl hydrogenal i Grospy, addetybivdeeart i ons such

as_epoxglap] Q. ol %{?'aget'ﬁ%@mno AR eqlg arqggwc L CeB851 1 ek D9,

copol yneri zat | e, acrylonitrile) or with
ol efi ns (ePy.arapliylers) m@ﬁnfw £ar aﬁswpé%fe§eaﬁ>dl né’flﬁ%éé]reﬂhéﬂes (e.g., butyl 35
acryl ate aﬁwh et b‘lyﬁymphaosr yeahe) folﬂyéifam@&éyhaffny![)phedyhl ol -ene addition

ti the t
reaction, Q%hgracég qu&wkge PUr ROS nnre§%§£ EﬂM&Q&hO” e term

pol ymer als i goners havin atlng units. 12 The
bi oci dal p®YSAPEEBEWY claim 1 are based on conpounds correspondlng to the
gener al 2§ osmaly BetAcaoydiinghyatte foAvennpds, frukiherpyproides conpounds of

the gener al:hjfo%lilgyﬁlfﬂ %yridinyl.

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
30 also one or more further substituted or unsubstituted hetercatoms,
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.

35 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 -
40 N(R4)R5 and one or more further unsubstituted or substituted
heterocatoms from the group -O0-, -S-, -NH-, -N(R7)- are meant

imidazolidine,



84 S2 83 n=0,1 formula 3 where X1 and X2 can be identical or different and
where X1 and X2 can be CH2-, -CH2-CH2-, -0-, -S, -N(Rl)-, 10-P(R1)-

. (C=C(R2)R3), where R1, R2, R3 = H, stralght chain or branched 01- C20

al kyl, where R2 and R3 can be identical 18 different, 15 and where the

5Ub5t|tUenﬁﬁra@'oﬂ.e82pyr§§®11314_n€arhibx2d§:g@ﬁta|26§é %lglichflaaﬁ@t ﬂéf@@ﬁf-‘az%le 32, 33,
34 = H, Stréﬁ%&r s?ﬁ? br.anche l C20 al k 1é Qé%- alk aIkyIaryI

aral kyl, a?{P 365 U6 62¢ ]gf utyl ) S*here RIYIE% an “Ufbr anched or

br anched CixaZ20 idi eyl eﬁ@xmlleh @Mﬁ@%qwzpke,sab@:saqq}ttédn%nélwlwwe times

by one or gpye h@goggaz HUpsS, preferably a Ci CB alkylene
25- 00-0-( )2 N - BuTY] ) G Lt
00- 0- ( CH2) BENISCAS tfﬁf Oﬁrba? (df an1ﬁ6?ﬁh Sy F§erazine
00- 0- ( CH2) th(mnoqrdhlcrﬂemhylmdﬁ@?%emyll%@@ﬂogh@d(lwl)ez- prrpiisénazi nyl ),
00 0- (2 pyﬁ&fgﬁkhe, Qaif%epYﬁiﬁgkgknne:E} NO0O( Auddd be¥ddazine rings.
0-(2-pi peridyl), -00-0-(3-piperidyl),
The heterocycles which are attached by a ring carbon to the
10 components a, b or ¢ of the substituent S1, S2, S3 or S4 may be,
for example, pyrrolidine, piperidine, morpholine and also the same
compounds stated in the two preceding paragraphs. Heterocycles of
this kind are used more preferably in substituents of the type -a-
d.
15
All of the heterocycles stated in the three preceding paragraphs
may carry further substituents on the heteroatoms or on the ring
carbon atoms, examples being C;-C, alkyls such as ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl. One example of such a
20 compound is the 2,2,6,6-tetramethylpiperidine-4-oxyl radical.

The heterocycles stated in the four preceding paragraphs may also
be part of a fused ring system. Examples of compounds of this kind
are purine, indole, isoindole, dihydroindole, dihydroisoindole,

25 quinoline, isoquinoline, 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 heteroatom N,

30 straight-chain or branched C;-C; alkyl means, for example, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, isohexyl, 2-methylpentyl, heptyl,
isoheptyl, octyl, 2-ethylhexyl, nonyl, isononyl, decyl, 2-
propylheptyl, undecyl, dodecyl, 2-butyloctyl, tridecyl, tetradecyl,

35 2-pentylnonyl, pentadecyl, hexadecyl, 2-hexyldecyl, heptadecyl,
octadecyl, 2-heptylundecyl, nonadecyl, eicosyl, 2-octyldodecyl;



00- 0- (4- pi peridyl), S-00-0-(CH2)2-(3-indolyl)
00-0-(4-(2,2,6,6-tetramet hyl) pi peridyl),

phenyl ene- CH2- 0- (CH2) 2- N(CH3) 2, a-d, -a-b-d, -b-c-d, a-b-c-d, where at

| east one of the substituents SI, 1052, ®¥3, 54 is not H, straight-chain or
branched Clr{33Q1ahkads, eycl@akkdd, vahalkybnedlikyharyl, aryl, and where a
can bea strai ht-fhain or.branched C3-C20 al kyl ene 1l5whose two free

val ences afe i '6&4t iFRF (18 RO Eds "B 'R ERAi’'n of at |east 3 C atons,

pr ef er abl yard C3<Cer Hykyhears, &pd exainele optebirainkyli sysupstxviiut ed one or
nore tinescRyigRgepr. more hal ogen groups, 20or a siloxane, an oligo- or

pol ysi | oxane having 1-20 repeating units, or
oxynethy?ene or a polyoxynet hylene -(0- CH2)k- where k = 1-20, or a C2-C4
al kyl ene gBycwldifyineR+od Rispdbiyaldeyiesrs dkytolpohaitlegte-FGaiapeati ng units,
or a cycl ogdkiydn@BedeQkadived ahkydRneavhnseriwrifteavahenseziase | ocated at
the two ends, of a chain of at least 3 C atons, 30or an al kyl aryl ene, or an

olymer
aryl ene, of @l “afkyl enearyl ene, or an aryl eneal kyl ene,

10 The cationic derivatives of the biocidal polymers may be the
protonated compounds or else compounds with quaternized nitrogen oxr
phosphorus. The substituents attached in the case of guaternization
may be, for example, C;-C,; alkyls such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,

15 neopentyl, hexyl, isohexyl, 2-methylpentyl, heptyl, isocheptyl,
octyl, 2-ethylhexyl, nonyl, isononyl, decyl, 2-propylheptyl,
undecyl, dodecyl, 2-butyloctyl, tridecyl, tetradecyl, 2-
pentylnonyl, pentadecyl, hexadecyl, 2-hexyldecyl, heptadecyl,
octadecyl, 2-heptylundecyl, nonadecyl, eicosyl, 2-octyldodecyl,

20 aryls such as, for example, phenyl, tolyl, xylyl, naphthyl,
aralkyls such as, for example, benzyl, phenylethyl, or alkylaryls
such as nonylphenyl. The cationic derivatives may be prepared, for
example, by polymer-analogous reaction with dialkyl sulfates, alkyl
halides or aralkyl halides.

25 Biocidal polymers may also take the form of salts of mineral acids
such as HC1l 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
30 by aftertreating the double bonds in the polymer chain, such as by
hydrogenation, by addition reactions such as epoxidation,
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
35 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.



5 and where b can be 14 O0-,

-0-CO,

-0-00-0-, -CO, -NHCO-, -S, -902-,

-SO, -0-CS-0-, NR6)- where R6 = H, straight-chain or branched Cl-C6
al kyl, aryl, aralkyl, O0-CONH, -NHCONH, -0-CS-NH, NH CS-NH,
-NH-C(NH)-NH, -NH-CO- O, NHCS-O, ard where c can bea straight-chain or

branched G0 al kil @BeymlAPEfanARI Y £L-£6sl Kyl &agoutdl ch optionally is

substituted one or _nore tines

b
or a sil ox&WESSBRAMGHIY6S B SS?%%ﬁirgﬁéﬁﬁgahﬁviﬁﬁﬁoi-

nor e halq9

% lgreglgégg?‘ﬁ@n%irﬁnt s, ‘15or

oxynet hyl efrerdrerappoiiex yrmahyh@&nef (0= G2yl fobeyle R = 1-20, or a C2-C4
al kyl ene gl ycol or_C2-04 pol yal kyl ene glycol having 1-20 repeating units,

or a cycl oal kyl en

or an al kyl enear
e(R4)R5 with e :r/

10

15

20

25

30

&
S, S

n=0,1

S

formula 3

cx.20or an aral kyl ene, or an al kylaryl ene, or an aryl ene,
l or an aryl eneal kyl ene, 25 and where d can be
P,

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

can be

-CH,-,

-P(R1) -

-CH,-CH,-, -0-, -S-, -N(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 S1,

different

S2, S3, S4 can be identical or

where 81, S2, S3, S4 = H, straight-chain or

branched C;-Cy, alkyl, cycloalkyl, alkylaryl,

aralkyl, aryl,

-CO-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,-C¢ alkylene,

-C0-0-(CH;) ,-NH(n-~butyl),

-C0-0- (CH,;);-NH (n-butyl),

-C0-0- (CH,) ,-NH (n-butyl),

-C0-0-(3- (dimethylamino) phenyl),

-CO-0- (CH,) 5~ (4- (dimethylamino) phenyl,
-C0-0- (CH,) ,- (1-piperazinyl),

-C0-0- (2-pyridyl),

-CO0-0- (3-pyridyl),



30where the group -e(R4)R5 can be a guanidinyl radical NH C(NH)-N112, an
N-substituted gyanidinyl radical, a biguanidinyl radical, a hydrazinyl
radical -NH-NH2 or an N-substituted hydrazinyl radical, 35and where, in the
group -e(R4)R5, 15 the radicals R4 and'®5 can be identical or different
where R4, R5 = H, strai ght-chai_@oods_(qr_?%ﬂgg)pl- C20 al kyl, aral kyl,

al kyl aryl, aryl, cycloal kyl, heteroa . Sor M]e radicals R4 and R5
together with N of the group - NCRAYRS EARFE¥M a 3- 7- nenber ed saturated or
unsaturated ring, preferably ancazdrineirezdyidi ne, azete, dihydroazete,
10azetidine, pyrrole, pyrrolidirg,opybdbsreaypi peridine, azepine, azepan

ring, or together with N of the _group - 4)R5 and with one or nore
further unsubstituted or substi‘tcﬁf%HFCfSHégg?lﬁgég{%) fromthe group -0-, -S-,

-NH, -N(R7)- where R7 = H, str-&Pght “cliai i 6016 - bearck el 0bioe0i dallky | |

aral kyl, cycloal kyl, can form a 5=8;n®abesed- &at, yr-ateg)pr unsaturated ring,
20preferably an oxazole, triazole, tet ga%.ol (} téi az}one tetrazine,
thi azofe

mor phol i ne, "t hi onor phol i ne, i nidaZolé el fhPadi%zol e, pyrim dine,
pyrazi ne, pyridazine, piperazindeoe a4 dabst icnat et yhepertmtiineentisngl, 25wher e

the nitgggen of the group - N(R4ALRSgi ngsueh o3 & nesed angh 58- nenber ed
unsaturated rings nmay optionall foregg a dOUng%{fond

0 one of e
substituents R4, R5 and may t hél8POIE e Sne ’ercﬁﬁci%a&%fy rrﬁlfart‘ntﬁl%e gr oup
-N(R4) R5, 30 or where d can be alkylaryl, aryl,

and where a can be a straight-chain or branched C;-C,, alkylene
15 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,
20 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,
25 polyalkylene glycol having 1-20 repeating units,
or a cycloalkylene,
or an aralkylene whose two free valences are
located at the two ends of a chain of at
least 3 C atoms,
30 or an alkylarylene,
or an arylene,
or an alkylenearylene,

or an arylenealkylene,



a 3-7-nmenbered saturated or unsaturated nitrogen heterocycle whose bond to
the conponent a, b or ¢ of the substituent Si, 3552, 53 or 34 is via a ring
carbon, preferably an azirine, aziridine, azete, dihydroazete, azetidine,
pyrrol e, pyrrolidine, pyridine, plperldlﬁ , azepine, azepan heterocycl e,

16 and one @4 Wieke ¥ wahhes unsulstitditced, oro s:ub@ii Lube,d et esoat ons from
the group -0-, -S, -NH, - N(27) se | ght-chain or branched
Cl-C20 al kyl, aral kyl, aryl, al kyI ar yqz ! cycI balcky 5vvhose bond to the
conponent a, b or c of the subs{N(B@éﬂtwhSre R32= B3 sradahti-shelm of ri ng

carbon, preferably an oxazol e grraham e, - dseglrk@aolgfyltrgagi@@ tetrazine,

nor phol i ne, thi onor pholi ne, a t I th| a ol e, pyrimdine,
pyr azi ne; pyri dazi ne, pi pera2| ne §$ [\%bl\l- 21{]1%5%1% Tted p?%g\ﬁiam ne heterocycle.

Preference is given to conpounddiHofs tN¥e . gefeCANEf Ol aNE3CRhere X1 and X2
can be identical or different ang-wheye X1 and X2 can be 15-CH2-,
-CH2-CH2-, -0-, -S-, -N(Rl)-; -P(Rl)-, =(C=C(R2)R3), where Rl, R2, R3 = H,
strai ght-chain or branched Cl1-C20 al kyl, where R2 and R3 can be identi cal
or differeard wWerand ashebe t he sgbstidhtenlrainSpr BancBed GACganikyéeident i cal
or diffepent, where Si, 52, 53,p84eradly chcc-dWyiexd butyl,

- phenyl ene- CH2- Q—é(chZ%Z Ngg;}? 2 hele. tonleearstmo?ne of St%(a subgti tuents
51, 32, 33, 54 t- bﬁ‘czl?r‘f Spted PITERY P e MEX B3 8- O N cHR) 2
and where b cammde Baloge®- OBcups,0- (CH2) n- where n=1-6,
or a siloxane, an oligo- or polysiloxane
having 1-20 repeating units,
15 or oxymethylene or a polyoxymethylene
-(0O-CH,)«) - where k = 1-20,
or a C,-C, alkylene glycol or C,-C,
polyalkylene glycol having 1-20 repeating units,
or a cycloalkylene,
20 or an aralkylene,
or an alkylarylene,
or an arylene,
or an alkylenearylene,
or an arylenealkylene,
25

and where d can be
-e(R4)R5 with e = N or P,
30 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,

35 and where, in the group -e(R4)RS5,



30 and where c can bea straight-chain or branched Cl-C20 al kyl ene,
preferably Cl-C6 al kyl ene, which optionally is substituted one or nore
times by one or nore hal ogen groups. 35 The fornmula 3 enbraces all of the
stereoi someric forms of the structure sH8wn. 17 In formula 3 the ring

containing the ring t'ﬂ'@ngﬁi’lcgis'l@l RastrPlaA e igERbeRedoNQikeEASREe ring, a

nor bor nene derivativ i part of an nber ed
bi cycle. For n=0 thé"%ﬁf%& oﬁ?al Al n@tﬁ‘?@h}_’l%lﬁeﬁ%%} a hedar%l’* |ncg§ the 5

substituents 81, 82,2188l, 84alFpf, mthylaXylamtkyX2 cwaiocbeékyldemefresdargt.
different, and fused onto the bicycle carrying the ring nenber X1 is either
a 7- rrenbered nor bornene rin norbor ene derivative or, if X2 is

-CH2- CH22, an 8- nentSr B B gﬂl‘é‘? Rhty l§rr’cycl e containing the ring menber
X2 carries the substituents 81, 82 83, 84. 10 The term norbornene

derivative al so enbraces{ég g@;@geg@@h §ahHUhDLENS) eﬁ(R@@\gl ng two 2-nmenbered
bri dges and one 1- nenbe£ed brid brldqg |s f or med

by a heteroatom 15 F8r 3t Rufz 7g§‘e —Wvglgab?r@ftgfir%r unf?turafedt]ﬁ
formul a 3 preferabl pyrXiferabk®, ap mzighinel azsrimest¢%ﬁtghtd@hfd¢namtebr anched

Cl-C22 apkyl substityepisi Rl pR20183 BANL AR, e @xecysbeeidowhl e bond
of the 20 endocyclica saturated . fulvene ring are for exanple nethyl,

||
ethyl, propyl, i sopr365§}¥ S paeyra" réB%utyI tert-butyl, pentyl, i sopentyl ,
neopentyl, hexyl i sohexyl, 2- nethylpentyl hept yl , isoheptyl octyl,
2-ethyl hexyl, nonyl Isoegrhyc! etel@gwl,chN ﬁ@ﬁylg}}%agylu dndecyls, wdodecyl ,
2-butyloctyl, tri decyl tetradec , Qon% ent ad cyI
hexadecyl ,  2- hexyl dé&§I °* Wé’ﬁ?aﬁé’%’?ﬁ ‘Hbstugg te 56?%’0%8 nor adecyl ,
ei cosyl ;L52 octyl dodé@yhroatwmfsof:mm &h8 qﬂnv@pstcral ght-~strai ght or br anched

G - C20 al kyl enes of tfe ragirepl R9 are, for exanple, nethylene, ethylene,
propyl ene, 30 isopro Iene but yl ene, butyl epne, tert-butyl ene,

pentyl ene, i sopentyl‘“glﬁée HeapBntSH-ang? ¢ gl vt etfe; r?%c%‘ﬁgx Ji'gffef’lﬁiyﬁ'

met hyl pentyl ene, heptylene, cysbdedpyyl ene, octyl ene, 2- ethyl hexyl ene,

nonyl ene, isononyl eng, degyl eaes-n%wép&ylsaemwean@r JSRdecydenerigdpdecyl ene,
2- butyl octyl ene, trldec¥lene 35 tetradec Ie e entﬁlnqﬁylene,
hETo ¢

pent adeéYl ene, hexaddEyFEtiEY 32 HEEI! e dylan 8cyl ené??vttadecyl ene,
2- hept yl undecyl ene, tronaziecyl eweghoéuu@swhen@orpzoa;m%ﬁl detydzme, 18

thiazole, thiadiazole, pyrimidine, pyrazine, pyridazine,

piperazine or N-substituted piperazine ring,

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

group -N(R4)R5,

30
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 81,
35 82, 83 or S4 is via a ring carbon, preferably an azirine,

aziridine, azete, dihydroazete, azetidine, pyxrrole,
pyrrolidine, pyridine, piperidine, azepine, azepan

heterocycle,

40 or a 5-8-membered saturated or unsaturated heterocycle comprising N



At | east one of the substituents 81, 32, 83, 34 is not H, straight-chain or
branched C2-C2,, al kyl, cycloal kyl, aral kyl, alkylaryl, aryl. 5 The
substituents 51, 82, 53 34 have a spacer and also a terminal functional
group. By way of exarrple the substructur'®s -a-d, -a-b-d, -b-c-d or -a-b-cd
have a spacer, wmd Bneadr mode Prurthdr %sQEstla:'ube@,oxa@dbSWthBedd a term nal
functi onal group. ngth tnature and substitution 10 pattern of the
spacer may vary Wi etrﬁ??lomf FEng"Pvariation is |ikew se possible in the
substitution pat@ernSof -NHe, t@Y(R7 halvbegacti enBl Yreught-Asadnrasult the
substituents 51bra31%he<533 -84 ac@mbea&u&ypmatx@'ul oen%}la@yldi t{erentyend
appllcat%ons order?g optim ze th% structurefo 51 3%it83 4 for a
certain appli ca”h on Or ~Exanpr e, fh a°gi Ven SPF GG AT ST Re spacer,
it is possible 32 H3ecwn Sdetordary ovinat efirb%ﬂy term nal am no group having

| ong-chain or sheifereha) anSébEhsztdlgue@tlezoLé ke\étﬁaezoldepmddzmgeon the nature
and structure of & he, term n am no rouphr.lhet:_‘sp%:L [ IRy foi‘ Ionger or
shorter chain | €HGERITH o%l%ro 9] Corré’%o%d’ 28%optiaf iy to a°deSi red end
application. Théiigdiaiglet - pheainidone brramehat . (:Bymzankylpenesa@fnet fre
substruggure a @rRpbolcBxanpl e ARLoRYIeRerodit ¥l ene, isobutylene, pentylene,
i sopentyl ene, neopentyl ene, hexyl ene, isohexylene, 25 2-nethyl pentyl ene,
heptyl ene, isoheptyl ene, octyl ene, 2-ethyl hexyl ene, nonyl ene, isononyl ene,
decyl ene, Pre¢freopypthept gliesre toundaryphénet dbderaplesnk, foZzmbia VA oct yl ene,
tridecyl engpedeelkli aglecybens - peHibRON anesepent adecykenen bexadecyl ene,
2-hexy|dec¥leqe hept adecyl ene, octadecyl ene, 2- 30 heptyl undecyl ene,
nonadecyl e €l cosyl ene, 2-octyl dodecyl ene. The straight-chain or branched
Cr-C20 afkyl enes of substruct uré€te .ar€if-6H-exaftpl e Smret HY(Réhe; et hyl ene,

i sopropyl ene, tert-butyl ene and_pa@p_thecad;ml enes stated for substructure
a. 35 Wth regard to the substi ents tq{a aIFyI etge.%go_u s.of the
substructures a and c, hal ogen "WE&RST 8? exa STEAY GRS al kyl ene
groups may be partly or fully Hmaeg]eqhtced:zo alByloWweﬂﬂﬂ @neé Rt can be

pol yoxymnet hyl ene of substructurggsna:i@idce dscfeeant, for exanple, -0-CH2-,
-0-CH2-0-CH2-, -0-CH2-0-CH2-0-CH2-, and 40 generally -(0-CH2) k- where k =
1-20. 19 By C2- C4-al kyl ene gl ycol or C2-C4-pol yal kyl ene gl ycol of

subst ruct uped vieaadtite issbaEdanents Gl ekamfide, Setdapl eneldghyeedtl, opr opyl ene

gl ycol , butyl ene glycol, pol yetdl)flfep&ltgl ycol , polypr opyI ene glycol,

pol ybutyl ene glycol. 5 By cyclo kgl nes, IS rregnt_lHn _mb fructures a
and c for exanple, cyclopentyl e §d| o] exy ene,” cycl ohepty ghe. By

aral kyl ene is neant in the subskmtuét uTEélan1¢f(ﬂ“C§X@IT]§CIé 2 PHEHylpr opyl ene.

By aral kyl ene is meant iRpnthe SUDSLSUCHUr&sr Ghef AlbRXBNAUR, s10 denzy| ene,
phenyl et hyl ene. By al kyl arylen i S Hrre:ant i he su str]gcturgs o2 9192 , for
exanpl e, nonyl phenyl ene. “By*ar %I SR 16 ek Ortl‘?e & Ger O €842 and c,
for exanpl e, phenyl ene, Waghthyl ene.

and where b can be -0-, -0-CO-, -0-(CH,;),- where n=1-6,
30
and where ¢ can be a straight-chain or branched C;-C,, alkylene,
preferably C;-C; alkylene,
which optionally is substituted one or more times by one oxr
more halogen groups.
35
The formula 3 embraces all of the stereoisomeric forms of the

structure shown.



15 By al kyl enearylene is neant in the substructures a and c, for exanple,
the structure -CH2-phenyl ene-, nethyl enephenyl ene. By aryl eneal kyl ene is
meant in the substructures a and c, for exanple, the structure

- phenyl ene- CH2-, phenyl enenet hyl ene. 20 *fhe substructure b in the

substruct umsfcxaubaoh aﬂel rlargbcsnglsleﬁgecsleagna; behslge xhof s thetl wkal rg of the

Spacer parts ar 8 11 rbor rc:l).ge anOt nene elrrjl_vg 1eeSlc'l>QStr ?(Eu -c-d it
serves as a r|8 For Fle"l i A%k g "0 S e e substit uentd & 787, 53,

54 to the €Hag mrtt lé $Ior8merabe:~¥etihlaiw@ém ains the ring nmenber X1 or X2. 25

Errﬂ oyed f@fﬁé tnhioztwrrgagecca{tau&h@r tﬁéaafﬂ?llgegerﬂcﬁztxefél alrhess tthléi oet her,

sul fone, _sul f oxi de st m r iC ster, t. ar honi c

di ester,” ltHI otUrLé? ‘Jij %Ean% P?II our%ét%lr;ne %%anl d%’%el :(chges “t he

nat ure of @hﬁd@ﬁpdg@dcéws@eoeh@m pirvede oPaRIE RS viieh it m@éﬂé@ field of

appl i cati ops ofi chbe A)ivoﬁieméreaon&momeﬁe r\z{_\'ﬁ@h aragals@lrﬂeaeta&lwbﬁé teent RE

of the mtrgg&n .atom o% an am no X geblc t.-chain.or_ brt%nghed Ca- C6

al kyl nmeand" For exanple, ' net Ryl etﬁ B’ro yI Fsopropyl S“bacyt'?

i sobutyl, tlef?tl’-lbetmmbepjemWarrlt%ﬁént%bstﬁéw@ﬁtﬂ Sﬁexﬂ S‘lsohexyl

2-met hykpentyl, or 35 neohexyl By aryl in the case of R6 is meant, for

exanple, p enyI tol aral Kyl i for exarrpl e,

benzyl, ph lﬁ‘:illtgffﬁyﬁmprbﬁﬁ%e%i/ dﬁr}klﬁtéﬁélgiéo Tean Cesf%r EX Sﬁ% ecaﬁf]rolonyl phenyl .

I n the grobjpcrderRd)RFing fw R-veniRredhwidgesgnd hee ef-oeaberrcdohpidasi  ng

prinmary, segopdanysndldnt@idiearyr@genes RAde4dphosshir-egsem. 20 In the case

‘of the substituents R4, R5 of the groups -P(R4)R5 and - N(R4)R5,

strai ght-chain or branched 01-020 al kyl nmeans, for exanple, nethyl, ethyl,

propyl , 1% sBpr deyhuldit yhs0 iisobutfdrreferit bat ylthepetn lormisopgent yl |

neopent vyl ,p{@%abl*s‘;ghexyi 2-met hyl pentyl, 5 heptyl, isoheptyl, octyl,

2- et hyl hexyl , nony i sononyl, decyl, 2- propyl heptyl, undecyl, dodecyl,

2-butyloctyl, tridecyl, tetradecyl, 2-pentylnonyl, pentadecyl, hexadecyl,

2- hexyl decyh , fdyepladedpk, stoetiglecain20ohépeydhaddEcyly ahbradecyl , ei cosyl,

2-octyl dod@@wmtbyn@g ¥h,is ma@n&n N, 0B @Mﬂel &iocﬂh@w'd,ouﬂﬁ@h:tomd' of trakyl ,

xylyl; 10 by.ara neant or, exa nyI y)fl and by
‘S

al kyl argf F3d ‘?ﬁé’&h ga]flé’r s%&%ﬁg Ur}é’ﬁ??pnxﬁlé‘ﬁyf‘re f¥c§/}éﬁ% Safkyi neant, for
exanpl e, cychdpentgpyl.cyebmtrexyl busyel oiroptiyyt, tertandvby drstetoaryl is
meant, for ;exapl e, rfeléqoxhtyzpyhuaﬁyl :1s<g-l5e}<§yh| Oph@uylp@tryudlmﬂtyll n the

3-7- rrenbered unsat ur at eg rl nggi Qﬂ r%roup N(R4) R5, and
al so in t h&SEE K& Y kéﬁxé’ %nds fb%%?é’&ymt “Yhe N of the group
-N(R4) RS apdomxilélepaylf umnﬁwlzodmce'ﬁoaz dmtyleetviic t Foesyhaycetgpraewydoubl e
bond to,ong. ntg,mﬁowbsbgﬁmré_«tﬁ;‘q R%ex&’@e@nd DByextN@ESf10T BePrdiaai erni zed in
the group - %QE zl ﬁ%l f é %lnlume_{cln for f‘%e%' By the

3- 7- nenber 8g° at% eBFY SEEUT at RE NP oty EIES” for el Wth the N of
the group -N(R4)R5 are preferably neant the azirine, aziridine, azete,

di hydroazetg, :34Q14 H NGe arlgi'l@vs’&})éﬁém igH BEandikhi Eli- ag abiypekkdidre,
azepi ne, azepan ri ngﬁBéft he ered.s turat egﬁ unsaturat ed

het er ocycl E8° FEFAHEY th ftoﬁee’f\?“@gbt hr%eté?’ Uy - REPA) RS aRP8RE 01 nore
further 3ansadstorvitesr brtsldisti tentadyheter batormitiiem t kengrieap. - 0-, -9-,

NH, -N(R7}zo n%ym@@@t nwb&&z]@ghgl ml%xyMeazQE&erYéﬁ@mﬂ di ne,
di hydr ot hi azg azol i di ne, isot.hi 9ISOtQI&ZO|e
i sot hi azol Pﬁ?W@pef}%}éjze@le h‘acﬁtl¥;78?%x§z°’8€ g)‘?a%bl 1°di ne, i $oxazol e,

ethylhexylene, nonylene, 1sononylene, decylene, 2- propylheptylene,
undecylene, dodecylene, 2-butyloctylene, tridecylene,

35 tetradecylene, 2-pentylnonylene, pentadecylene, hexadecylene, 2-
hexyldecylene, heptadecylene, octadecylene, 2-heptylundecylene,

nonadecylene, eicosylene, 2-octyldecylene.



35 di hydroi soxazol e, isoxazolidine, diazinane, diazepine, diazepan,
preferably oxazole, triazole, tetrazole, triazine, tetrazine, norpholine,

t hi onor phol i ne, i m dazol e, thiazole, thladlazole pyri m di ne, pyrazine,

pyri dazi ne, piperazine or N-substituted ﬁlpera2|ne rings. 21 The

hetfr Oﬁycl 88 Whisehoy %faﬁﬁém%gtmeatglm eay ts?r) £9 J_tshao@czrrpﬁaemg&ta h or
c of the suhstituent r or t he, sane
conmpounds s?d?lgr E?ﬁhé?ﬁé'p?e%gclhg ng¥39¥%bh§raﬁ@iéroc cretof this kind
are used nérélpreferably in 5 substituents of the type -a-d. Al of the

het erocycl es stated in the three precedi ng paragraphs may carry further
substi t uentrse crubkhecdeet-er oat Gos 7, on Hdve ki fnghcear Hoh aatons teexargl es bei ng
01-4 al kylks éH%Qa?S:%LBy| propyl, 10 isopropyl, butyl, isobutyl,
tert-butyl. e exa such a conpound is the

2,2, 6, 6-t eBY affdt RY| PraFere difife SULTBEPCERERS card: TRePHdt ePotyE|%%s~Stared in
the four poeced agspaleagraphs -gay -al-5o, be-pardr oh-Bb-4,used, ning system

Exanpl es o n 5; p i I | e,

i ndazol e, g ﬁQ%B0|ﬁg§Fqgn%Pﬁ§8 |gg%nagkﬁh &%#%%E|HQQPF§%S%§%EF?ﬂe

car bazollé Pﬁ?\%ﬁﬁzPﬁethepﬁ%?f‘c%az‘%evarpfhﬂémlﬁl AZ1NE, TR H%r 1358 ¥ ne,
benzazep|ne;k@ndeab@ﬁubmelﬁ1hydr@gﬁﬂﬁk@dlaﬁdp@aférmyﬂra@enabedlﬂex|vatives.

20 In the g§§§t9£n§1h ?»Sthgu§qtes5ftoc %&Jt%&%ﬁ%lg&egzanQm& Lina

5- 8- nenber ring, rai ght-chain or che I's nmean, for
exanpl e, net h‘iHStO@ttWilorﬁﬁi cfpyrilfﬁ%%ﬁiiow aPBHt At iopS oGt gﬂrdert 5Pt - butyl ,
“pentyl, |sepeml3zle tiecpentylne bexyl,, st sazexyd ,fo2- arectémjamﬂrﬁgﬁl;ca@pinyl

'Soheptx ex{ampg ety fOC%beH%‘t 99&,}@ o SANONKL ?xdegxlis %o gswﬁl hept y1

undecyl , ‘but tridecyl, tetra pent'yl nony
pent adecyl to h‘é%@aée%‘iﬂond%ﬁé%yltaé@ﬁry h‘é‘ﬁrtlé‘aéc%f‘}lnoo%{%ﬂ’eéﬂmg long-
2- heptylundﬂ@M{prnamaﬂﬁey£n1@maaﬁwuﬁnesoahyédnﬂgcyépaﬂmabhyitneans for

exanpl e, EE\?\]}’Je’ aRRes.et v :of391ea't‘g¥Jn HEAN S olo! c8Xa anyl phenyl;

and cycl oa neans, for exanple cyc cycl ohexy cyc oheptyl .
Particul ar P?/V?)raefléﬁﬁ?%rd Oéoﬁl‘tﬂﬁ&ﬁésc%lé‘ 33%“9th m Order to COfreSpon

exor endaobbpytia0fi2. 2 1| hepird- ene-appeacddwyl i ¢ acid 2-tertbutyl am noet hyl
ester and al so (+/-)exo, endo-hicycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di car boxyl i c acid

bi s(2- tertpbulyl agw%gbxlar 88h&ined 82cTh§119ﬁr@9egn&l§ 9b L general
formula 3 are valuable internediates for the reparatlon of _bi oci dal

pol yners of {¥QitAF 18¥2mPLRFIPRVEM i SHEY U Ehet ‘?ﬂ“&i‘ﬁ'%‘ées PGP 8% use of
conpounds odfopdeybegeneraperfyiamd a lBxylen=), isfleryleee 3

25 2-methylpentylene, heptylene, isoheptylene, octylene,
2-ethylhexylene, nonylene, isononylene, decylene,
2-propylheptylene, undecylene, dodecylene, 2-butyloctylene,
tridecylene, tetradecylene, 2-pentylnonylene, pentadecylene,
hexadecylene, 2-hexyldecylene, heptadecylene, octadecylene, 2-

30 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.

35 With regard to the substituents of the alkylene groups of the
gubstructures a and ¢, halogen means, for example, F and Cl. The
alkylene groups may be partly or fully halogenated.

By oxymethylene or polyoxymethylene of substructures a and c is
meant, for example, -0-CH,-, -0-CH,-0O-CH,-, -0-CH,-O-CH,-O-CH,-, and

40 generally -(0-CH,)yx- where k = 1-20.



for preparing biocidal polynmers, where X1 and X2 can be identical or
different and where X1 and X2 can be -CH2-, -CH2-CH2-, -0-, -S-, -N(Rl)-
-P(R1)-, =(CC(R2)R3), where Rl, R2, R3 = H, straight- chain or branched
Cl - C20 al kyl, where R2 and R3 can be i déftical or dlfferent and where

t he substi tuent 4 | ti | f erent where 31,
32, 53, 54EE %E alk ehr{e 8 ‘foﬁl SF (?fr ah@ﬁeﬂaméfgfﬂ% gz%lyﬁy f]:: cl oal kyl ,

aral kyl , aISRWWItPr%Pr W and gt ¢ wepnf dfox sxaurfe. - athrleng, 9 ere at |east
one of thepsupgitentugntc®131putd2end31y341] Sodyéeshyland-4lycob; c-d, -a-b-c-d,
and where ?09@“’%2%1% AL9h - %g@gf&t%epé aached C3-C20 al kyl ene,

30preferab ene optlonally is sub tltuted one or nore
times by ofR WCIﬁﬁPéYIP%‘FSgJe% "§PBupY the S90S SURE *a si | oxane,

an ol i go- erapwleystyobearat henengeycl2bexeiragt | ¢iFlahers;leBer oxynet hyl ene or
a pol yoxyrragzhyﬁae_meler(é)—i%édﬁrt wherte kuBsthulBurdra, aré2-LAmpd Kyl ene gl ycol or

C2-A4 pol ygkégﬁ%r}g Qiéﬁ% havi ng 1-20 repeating units, or a cycloal kyl ene,
10or an ar ne an al kyl aryl ene, or an aryl ene,
By aralkyiene is meant in the substructure ¢, for example,

10 benzylene, phenylethylene.
By alkylarylene is meant in the substructures a and ¢, for example,
nonylphenylene.
By arylene is meant in the substructures a and ¢, for example,
phenylene, naphthylene.

15 By alkylenearylene is meant in the substructures a and c, for
example, the structure -CH,-phenylene-, methylenephenylene.
By arylenealkylene is meant in the substructures a and c, for

example, the structure -phenylene-CH,-, phenylenemethylene.

20 The substructure b in the substructures -a-b-d and -a-b-c-d serves
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 S1, S2, S3, S4 to the ring
of the formula 3 that contains the ring member X1 or X2.

25 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 biocidal

30 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, isobutyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, isohexyl, 2-methylpentyl, or

35 neohexyl. By aryl in the case of R6 is meant, for example, phenyl,
naphthyl, tolyl, xylyl; by aralkyl is meant, for example, benzvyl,
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

40 phosphines.



or an al kyl enearyl ene, or an aryl eneal kyl ene, 15 20 and where b can be O0-,
-0-Cco1 -00-0-, -0-00-0-, -CO, -CO NH, -NHO00-, -S-, -S2-, -SO,
-0-CS-0-, N(126)- where R6 = H, straight-chain or branched Cl1-C6 al kyl,
aryl, aralkyl, alkylaryl, 0-CONH, -N40CO-NH, -0-CS-NH, NH CS NH,

- NH[)C( NH%- P, tné\llaiagﬁ& thé\ll-é&'ét?menglzSR@n@é\émelrt@lecgmsbeﬁ rﬁ;t) Rei Gh - ﬁhai n
or branche a refera a opt i ana S
subst it ut eg 19‘)eR or = ot %F ?’re S by obnre"’”%krlecdl e"illi% F§Peups: © anglel 1Y

or a sil oxalﬁbf}ylaneelllylgopr@wylpohy@@ﬂ@xéné@@@havﬁ@@uwlzo tleé'péalttb’hg units,

or Oxyrretcgiélafﬂell,oas@pmbyoweﬂwlenﬁex}(lo %Bﬁésqlmﬁnestkyfpekmg@
o 2.5 R el oo Cheslyalirlene ol yeolhavian, 12
al kyI ar y| epeoprwiheanyar leI’léﬂ@y;l dedecyl, 2-butyloctyl, tridecyl, tetradecyl,
2-pentylnonyl, pentadecyl, hexadecyl, 2-hexyldecyl, heptadecyl,
octadecyl, 2-heptylundecyl, nonadecyl, eicosyl, 2-octyldodecyl;
by aryl is meant, for example, phenyl, naphthyl, tolyl, xylyl;
10 by aralkyl is meant, for example, benzyl, phenylethyl;
and by alkylaryl is meant, for example, nonylphenyl;
by cycloalkyl is meant, for example, cyclopentyl, cyclohexyl,
cycloheptyl;
and by heteroaryl is meant, for example, furyl, pyrrolyl,
15 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 also a further

20 heteroatom, 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
25 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.

By the 5-8-membered saturated or unsaturated heterocycles formed

30 with the N of the group -N(R4)R5 and one or more further
unsubstituted or substituted heteroatoms from the group -0-, -S-, -
NH-, -N(R7)- are meant imidazolidine, pyrazole, pyrazolidine,
dihydrothiazole, thiazolidine, isothiazole, dihydroisothiazole,
isothiazolidine, oxazole, dihydroxazole, oxazolidine, isoxazole,

35 dihydroisoxazole, isoxazolidine, diazinane, diazepine, diazepan,
preferably oxazole, triazole, tetrazole, triazine, tetrazine,
morpholine, thiomorpholine, imidazole, thiazole, thiadiazole,
pyrimidine, pyrazine, pyridazine, piperazine or N-substituted

piperazine rings.



or an al kyl enearyl ene, or an aryl eneal kyl ene, 5 and where d can be -e(24)R5
wth e = Nor P, 10where the group -e(24)25 can be a guanidi nyl radical

-NH C(NH) - NH2, an N-substituted gyanidinyl radical, a biguanidinyl radical,
a hydrazinyl radical -NHNH or an N-substituted hydrazinyl radical, 15and

where, in the ﬁt@ggcy&@34w)1@4§ah the g&ébﬁ@é $y24 ﬂrﬂlg &mnt@ecuedentl cal or
different where 24, 25 aﬁleg n or r%nch d Cl C20 a]D
o4 Kot

aral kyl, aFRYPEIFIS & §’I Orc'il(ﬂf ﬁubs’ﬁ]ettu@%a? 0Pt fie P} caI s 24 and
25 t oget herfowj ¢druNlef thieesgrowpmpdrZ4) R&lt@dnlmmhm HW@-PTEPQCFP@@T ed saturated

or unsatur @Ia@&gzralpﬂg, }?e'iegégjcqreabw @Rsazidd Bee B2k hsidNBreft@bey in

di hydroa%et e azetl ne, tgé/rtrol e, %yrrol i di ne, pyridine, piperidine,
azepi ne, “aZépa r“eﬁ’(js © YPE€ 7479 or together with N of the group
-N(24)R5 and with 30one or nore further unsubstituted or substituted

het er oat Onﬁlirmtﬁqgeheg:reQHgycﬂQs: stared 1RHhe tMe?Jbre&Mtﬁfn@ gaYra:grEbhs
straight-chain or é/ cl oga 35can forma

S e manber D97 SV AT GHHSF THESACRTEACE TG BT OFRFET yiaRt ohie ST
triazol e, retbaroelersit rcxamplw, beotg e@z*rmeallmilf:‘«pﬁmh pe, etipl ., t paydr phol i ne,

i m dazohg, ikbpAgRhe, pddihadi AARke1, Rkt MhHyae, oY kaZhHe oBY&idazi ne,

i perazine or N-su stltuted | perazine r
Pt P compound Qs the 2, é) ptetramethylpfgerldlne 4-oxyl radical.

The heterocycles stated in the four preceding paragraphs may also
be part of a fused ring system. Examples of compounds of this kind
15 are purine, indole, iscindole, indazole, dihydroindole,
dihydroisoindole, quinoline, isoquinoline, carbazole, phenazine,
phenoxazine, phenothiazine, pterine, pteridine, benzazepine, and

also their hydrogenated and part-hydrogenated derivatives.

20 In the case of the substituent R7 of the further heterocatom N in a
5-8-membered ring, the straight-chain or branched C,-C;, alkyls
mean, for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl,
ischexyl, 2-methylpentyl, heptyl, isoheptyl, octyl, 2-ethylhexyl,

25 nonyl, isononyl, decyl, 2-propylheptyl, undecyl, dodecyl,
2-butyloctyl, tridecyl, tetradecyl, 2-pentylnonyl, pentadecyl,
hexadecyl, 2-hexyldecyl, heptadecyl, octadecyl, 2-heptylundecyl,
nonadecyl, eicosyl, 2-octyldodecyl;
aralkyl means, for example, benzyl, phenylethyl;

30 alkylaryl means, for example, nonylphenyl;
and cycloalkyl means, for example, cyclopentyl, cyclohexyl,
cycloheptyl.

Particularly preferred compounds are

35 exo,endo-bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid 2-tert-
butylaminoethyl ester and also
(+/-)exo,endo~bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis(2-
tert-butylaminoethyl) ester.



S5where the nitrogen of the group -N(R4)R5 in such 3- 7-nmenbered and

5- 8- nmenbered unsaturated rings nay optionally forma double bond to one of
the substituents R4, R5 and nay therefore be in quaternized formin the
group -N(R4)R5, 10 or where d can be a 327-nenbered saturated or

unsat ur at egnh8i dRgeudeter e weherahesenbond 1 theuLorPeRedtnediateOr ¢ Of
the substi ueq} Elf 153%" 33fo .34d?§ ng a_ri Eanpqp, preferably an
azirine, a PFiJan,e%?@té?nd1h%ﬁ?%bfet%?ngﬁ?ioiﬁe?lpyrrole, pyrrolidine,
pyri di ne, piperidine, azepine, azepan heterocycle, 20or a 5-8-nenbered
saturated ehe UllsRLUIG! QQrbleéer)QGVﬁe% oMM SHg N aftbangs s rRee further
unsubstituted or §ubsgjtuted eteroatons fromthe group -0-, -S-,-NH,
-N(R7) - #h&FRSRF L°HM& fai ght-chain or 25branched C -Cu al kyl, aral kyl,

al kyl aryl, cycl oal whose bond to the conmponent a, b or c of the
substituent 31, 32 or 34 is via a ring carbon, preferably an oxazol e,
triazole, tetrazol g &jazine, tetrazine, norpholine, thionorpholine,

i m dazol e, thiazol 3Ot hi adi azol e, pyrimdine, pyrazine, pyridazine,

pi perazine or Nssubstiguted piperazine heterocycle. Preference is given to
t he use of conmpoundsspf the general formula 3 for preparing biocidal

pol ymers, 35 where_ X1 and X2 can be identical or different and where X1 and
X2 can be CH2-, - -CH2-, -0-, -S-, -N(R1) -, P(R1)-, =(CC(R2)R3), 26

formula 3

for preparing biocidal polymers,
10

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),
15 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, S4 can be identical or

20 different
where 81, S2, S3, S4 = H, straight-chain or
branched C,-C,, alkyl, cycloalkyl, aralkyl,
alkylaryl, aryl,
-a-d, -a-b-d, -b-c-d, -a-b-c-4d,

25 where at least one of the substituents 81,
S2, S3, 5S4
is a-d, -a-b-d4d, -b-c¢-d, -a-b-c-d4d,

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

30 preferably C;-Cs alkylene



where R1, R2, R3 = H, straight-chain or branched Cl-C20 al kyl, where R2 and
R3 can be identical or different, 5 and where the substituents 81, 52, 53,
S4 can be identical or different, where 81, 52,
83, 84 = H, -b-c-NHtertbutyl, -phenyl er8- CH2- 0- ( CH2) 2- N( C113) 2,

where at | east QtﬂfchOEthﬁlathPSlté LU S u8da cHABEr 3e 8hndsSby one or
-b-c-NH-tert- but% g\r %h | ene- OH2- 0- (CH2) 2- N(CH3) 2, and where b can
be-0-, -0-00-, alog - where n=1-6, 15 and where c can bea

strai ght-chain or br anched Cl G20 aakkidxene; ametiwcabloy RILvEELl axangl ene,

whi ch optional | i5¢:$5Subsd lrﬂ%é&&n@”@nﬁs nore tinmes by one or nore hal ogen
groups. 20 The fornula 3 enbraces all the stereoisoneric forns of the
structur@ shown. In formula 3% ﬁéy‘?‘?tﬁ’@’lﬁ%‘htoil fing the ring nenber X1 is
part of a 7- nerblevednedniennen@-£ilng; wienortber heh® derivative or, if X2 is

-CH, - 25 CH2-, part of an 8-nenhered, i cem{g,eeng%qy@gp o-he, -k, ng cont ai ni ng
the ring rrenber X1 carrles t he SIl;lbstltuents 54. For n= 1, X1 and

X2 can be i dent PRBA16¥ T L&Y et PaRHE flug%dregﬁ?‘élrtghémb’f tycl e carrying the
ring menber X1 is either a 7- mesrber eveIvaibokerene T | ng, a norbornene

deri vat ilyge or, 30 if X2 is - CHZ5,CH2- argmy@élg@nber ed bicycle. This bicycle
cont ai ni ng the ring nmenber X2 carries t bstltuents 81, 32, 83, 84.

The term norbornene derivative ¥ £8 &hb; 35% O% menber ed carbon bi cycl es,
havi ng two 2- nenbered bridges aswd aoneryllemenbered bridge, 35 in which the
1-menbered bridge is formed by & hgtefigatamhehef or rrul a3 n=0is
preferred. If n=1, then in formula 3 preferably X1 = 27 The definition
of the substructure a of the substFt aeHEESsv85e: g3, 84 corresponds, with
t he exception of the ethylene group, to the definition of the substructure

a of the substjddentscsa be82, 83%. 84olLhApt he dobmul ag-do-and 2¢6f1, c_Ica'Lm 1. 5
The definition of the substructure b_and ¢ of the subs%dtuegt(_ss 32, 83,

34 is the sane as the definitiof of Vhe subs%ruc?%ﬁres dnd the
substituents Si, 32, 33, 84 in th&e orwhelraeR6 afid wfight adhdiz. ox10 In the

substructure d of the substitueﬂ&§m§Ld(§2¢6§§kyﬁ4areli@rgh@ygroup -e(R4)R5
is Nor P, as a result of which thls ggoup enbraces primary, secondary, and
tertiary®an nes and phosphi nes. al

-0-CO-NH-, -NH-CO-NH-, -O-CS-NH-,

-NH-CS-NH-, -NH-C(NH)-NH, -NH-CO-O,
~-NH-CS-0-~-,

25 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
30 having 1-20 repeating units,
or oxymethylene or a polyoxymethylene
- (0O-CH,;) - where k = 1-20,
or a C,-C, alkylene glycol or C,-C,
polyalkylene glycol having 1-20 repeating
35 units
or a cycloalkylene,

or an aralkylene,



15 In the case of the substituents R4, R5 of the groups -P(R4)R5 and -
N(R4) R5, straight-chain or branched Cl-Cm al kyl neans, for exanple, nethyl,
et hyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl, isohexyl, 2- nethylpenﬂ%l heptyl, isoheptyl, octyl,

2- et hyl hexyl, nonyl, isononyl g@gﬁlaugﬂagghgkopylheptyl undecyl, dodecyl,
2-butyloctyl, tridecyl, tetrade entyl nonyl , pentadecyl hexadecyl ,
2- hexyl decyl, hept adecyl, octad@%ﬁp ]ﬁ@Btylundecyl nonadecyl, ei cosyl ,
2-octyl dodecyl ; by aryl is neanw;ahoaheﬂanpiedephenyl napht hyl, tolyl,
xylyl; by aralkyl is neant, forag&@ngggﬁnggﬂéﬁgnephenylethyl 25 and by
aIkyIaryI is meant, for exanple nonyl phenyl ; by cycl oal kyl is neant, for
exanpl e, cyclopentyl cycl ohexyl , cycloheptyl and by heteroaryl is neant,
for exanpl epdfwrere, dpynrbéyl, thiophenyl, pyridinyl. 30 In the 3-7-nenbered
unsaturated rings formed with the N of the group -N(R4)R5, and also in the
5- 8- nenber ed unsat ur at ed rlngs formed with the N of the group -N(R4) R5 and
al so a further ﬁ%Fngat%Hi Fhebhﬁfrggen may form a doubl e bond to one of
the 35 substituents R4, R5 and may therefore be quaternized in the group -

N(R4) RS, osuch agnin @h@?ﬂo@?nléj(ﬂzﬂ) !Ragcanf s]3 @@aapi@my@yrm%aa 7- menber ed
saturated or unsaturate

erocycl es forned ﬁ_ 4§ g t he group
-N(R4)R5 are pr eF&erdBiy Heant™ lNhéu]%lsztlll’;ilﬁ%d 916“%1%“?’ df#e“Pazet e,
di hydroazet e, apeduagiinenylpyeddta,, pyhydylekdnyie rapyedldi-Neg;NHi perandNne,
azepi ne, azepanghihdd«ueds BYathei 3718-4@rher ed saturated or unsaturated
‘heterocycles forned with the N of the group -N(R4)R5 and one or nore
further unsubstituted or substituted heteroatons fromthe group -0-, -5- 5
NH-, -N@R7)- arendreduete, fior texaggolue, -¢ (R4dBZ 0l | di ne, pyrazol e, pyrazolidine,
di hydr ot hi azol e, thiazolidine, isothiazole, dihydroisothiazole
i sot hi azol i di ne, oxazol e, di hydroxazol e, oxazolldlne Yo)
di hydr oi soxazol e, i sO¥aFarihiTeRt s RRaRE, P8i HFEhi it 95|§f@3§ﬁnt10
preferably oxazol e, thdraz®ie RSt etdazokeigit-cbhzimer bencdefine-Cnorphol i ne,
thi onorphol i ne, im dagghe, .fhigzol & 4 hiadi az] 8.cyPYEd Al NEsc RYEAAI NE,
pyri dazi ne, piperazine or N-su stltuted pi perazine rings. 15 The
heterocf@les whi ch are attached via a ring carbon to the conponents a, b or
c of the substituentobkheb23disB3lerrb4ndeRs be, for exanple, the sane
conpounds stated in the two preceding paragraphs Het er ocycl es of this kind
are used nore preferably in substituents of t d. 20 All of the
heterocycl es stated in t HO9ERPERe “PFRCEE N 6h%é?86?aﬁh§4ﬁ§§ carry further
substituents on the tet €roat0rss 7onedrred satungtshpbom sttomstedkexanpl es bei ng

C1-04 aljkyls such as,gldiylypr prhnn%opgzq&th@utaﬂetel $QByEYazetert-butyl .
One exanple of such a 25 conpound |

2,2,6,6- tetranethylp?ﬁ%?ﬁﬂ?%elﬂrﬁ%yﬁ Pﬁﬁ?@dﬂln%héwﬁé?ﬂFbc9&?%§d§Pﬁted in
the four precedi ng paraagnhaphszepay =alrgo be part of a fused ring system
Exanpl es of conpounds of this kind are purine, indole, isoindole, indazole,
di hydr oi ndol e, 30 di hydroi soi ndaol e, guinoline, iso U|n line, grba ol e,

phenazi ne, phenoxazine, pHehBPRTIEH Keth Pt &F i s, Ipe ﬁ%“*%@ﬂ d7&pi ne, and
al so t heior hydrogenabmﬂcandopammrhvﬂi@gematedudsiwvamﬂmestuted

heteroatoms from the group -0-, -S-,
-NH-, -N(R7)-
where R7 = H, straight-chain or branched C,;-C,;, alkyl,
aralkyl, cycloalkyl,

35 can form a 5-8-membered saturated or unsaturated ring,
preferably an oxazole, triazole, tetrazole, triazine,

tetrazine, morpholine,



In the case of the substituent R7 of the further heteroatom N in a 35
5-8-nenbered ring, the straight-chain or branched Cl-C20 al kyls nean, for
exanple, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, is@fexyl, 2-nethylpentyl, heptyl,

i soheptyl, octyl, 2-etlbybhgwiline NORYkazdiRONOMHz01880Hiaa2ad1@pY] hept yl
undecyl, dodecyl, 40 2-bu %&Pctgl ,tride%¥lé tetrade%yli Zzpeggylnonyl, 29
pent adecyl, hexadecyRY* B HEis| HERA P hepradaeyt® B Hd&syT -

2- hept yl undecyl, nonadetytutedi popgrazie ooyl dodecyl ; aral kyl neans, for
exanpl e, benzyl, phenylethyl; alkylaryl nmeans, for exanple, nonyl phenyl; 5

and cycl oal kyl neans, for _exanple,.cyclopentyl, cyclo cycl oheptyl .
The desi Ped substituentswgﬁfeggf 83584 f%% %%%?réﬁggﬁkﬁuﬁggu ? gﬁ and 3
ei ther are introducetdtgobérry eheé adt-nahbenpat Wesityrafed wénparemt bi cyclic

substructures, throughibherchebes HLhiccoId @3RN Bge 1dk kaaCHAMSrudisar €
obtained in the conpleted bicyclic su strgptures r_in thg pOLX r by
bresdit oferitr ¢

modi fi cation of substi't Gents BRESEIT St THe EorhSHRAE B Phe ded8ral® f or mul a
3 of clains 3 to 6 smowe f¥HiR4pREpari ng bi ocidal polynmers of claiml1l. By a
bi oci dalgactivity is 15 meant in this context the destruction or the
i nhibition of growh of mcroorgani sns such as bacteria, algae, fungi, and
yeast s, foPre%g .°%h&%pi oci dal pol ymers are thermally stable. The
bi oci dal polynmers nmay be not only honopol yners but al so 20 copol yners. The

EFDOLyrrer sl may gakﬁz-hgﬁb{x%gngﬁuﬁraae@%p QLQQQ(%L%H&EE&:r}i@&&@érﬂ%%}t@%cﬁj@@@l ymers,
'ock copolyners _or grafted copolyners (graft co mers). .ln

copol yners therghﬁﬁy%BEQJFTFg?éﬁ?ég??ﬁb ur%FHUﬁi$§t%? ?§L¥6fﬁﬁyé%i’linked
t o one &Aot her; st heéBeonedt dabsvide sirquceubert. pueferapflyfor mgiiaide |l i nked to

other kinds of gifmetuealaMREt S3inPHEhREBEr2KicAdsnOf pshFdict,ural units may
be introduced, for %éaqgle, b% copolynen%zation W th unsubstituted

norbor nene or sBPSITCOLET RSF bErvenR R VAT 880150 A4 Tionally in the
copol yners t hereetreypchelai fferent structural units of fornmula 2 linked to
one another; additionally, structural units of formula 2 may al so be |inked
to other kinds of structural units. Such other kinds of structural units
may be i?Atroduc8l,? Pof BEREXSApIETH edt:(%o'!l%}lﬁ%ﬂsgﬁtﬁ%cﬁ’c thyl ene,

propyl ene, butyremgisinsdbstituted norhornene, substituted norbornene

derivatives, Vipyl JRNOABISSHEN RS, uflhsexaiRkeor Supkenaad

acrylonitrile, acrylates ar nethacrglates. 30
eterocatoms from the grdoup

-0-, -8-,-NH-, -N(R7)- where R7 = H, straight-chain or
25 branched C,-C;, alkyl, aralkyl, alkylaryl, cycloalkyl,
whose bond to the component a, b or ¢ of the substituent 81,
S2, 83 or S84 is via a ring carbon,
preferably an oxazole, triazole, tetrazole, triazine,
tetrazine, morpholine, thiomorpholine, imidazole, thiazole,
30 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,
35
where X1 and X2 can be identical or different and where X1 and X2
can be
-CH,-, -CH,-CH,-, -0-, -S8-, -N(R1)-,
-P(R1)-, =(C=C(R2)R3),



For preparing graft copolymers it is possible to proceed by the nethod of
“grafting fronm' or "grafting to". In the case of "grafting front the

pol ymeri zati on of the nonomer in question begins on an existing substrate
pol ynmer B, thls substrate polyrrer B 5 b&bng in solution or in solid form
In the case of "grafting to" %eeélﬁil Rg, p@i xérrﬁr Aﬂasg@@uﬂlaeﬂ 40 a
substrate polyner B, and a cov ent bé)%d(]f he sub§t£3ate poI ynmer B
can in this case be in solutio r@rncfl% I 2élaf r?n o0& par tFcutar
enbodi nent of "grafting from' tivensurflace @ifﬁeﬁentsubstrate pol yner B nust
be activated beforehand (for exanple, by means of ionizi ng radi ati on, W

light, attachnment of an [nitiator or catal yst) a dt
pol yneri ZafFon"65¥ et hE ﬁﬁhﬁﬁ%trueFﬁs qsL}e Izbf]s%mézf %e St art l%‘% ©hi s activat ed

surface. 15 In this way it is pbddebtec.t o coupl e bioci daI polynmers to

anot her surface, thereby givingddhatgssurshaces ashi oai,dah-guad-ktye- I n a
further enbodi nt é rafting f O"Lz) g}gel ynmer surface which 20 contains
C=C doubl e °Bbhus P8 Faet i GrITIz Bay F3/st, which in a further step

pol yneri zes nononers of f or nuwbe®: of té¢atnrBe gift ohe Hubssirdeate. Sin this
case as yell a nodified surfage, hawi ra pgoqjiiam;qt@ﬂ_tbheeli& abt ai ned. For

exanpl e, norbornene derivative be subjecte i ng- openi ng grafting,
usi ng rut heni um carbene 25 coﬁ%?reyg‘géle itk el gcﬁ[f)f aczfgmﬁ)f EPDM r ubber

(terpolynmer containing ethyl ene, propylene, and a di ene nononer). Both
these embodhaeMscObvargbaft coppl yogr&-acces-@i-ng-4¢-0(ceh)al Mitere38-11%,t hi s
way the surfaces of plastics and other materials are nodified in such a way
that these surfaces obtain biocidal qualities, wthout any need for the

nat eri als whéngelrees ¢am be nodid issdaightt-ltbpin ent bratahed36 -Biozldalenpol ymer s

may al so take the form of bl end§nefg9gpg,seg @Qf a1 eQE, nore bioci dal pol yners
of claim1 or of_ one or, nore bjoci yTers of cla ml %nd one or nore

further pol ymer 82453 PPEK esl%fsugﬁ'fjt p%ﬂeyﬁ'err%oﬁﬁn Be® FSed

i ncl ude pol yur enprenéslopol wobedsd .ns, pol yet hyl enes, pol ypr opyI enes,
polysiloxanes pol ystyrenes, pon(aIpha met hyl styrenes), polyacryl ates,

pol ynmet hyl et hacr Iates PVC, I des or 5 polyterephthal ates.

Part i culzé TBP efEENR e 19TPER YN a@g %fgr%?@tﬁﬁrgﬁ&(pmergfy%%gpy gn% and PVC.
The bi oci dakrpoiymeerkowand pol ynmer bl ends of the invention may al so conprise
additives such as, for exanple, stabilizers, processing 10 assistants,

antistats, Iast|C|zers nucl eating agents es nents, fla
retardants,’ gaﬁﬁr%ﬁ Oxifant &9 c&ﬁﬁa’g{}?g ’P’i’ réipé eﬁ%’ei’:el hf'Sr B hg Oggeﬁs such
as nanopar tiechbessd nporgarne fingers srbhrasegastvatiiberer . oi £ cér Bon-$H:ber s,

and organi ¢gufi be,g&wlana@_nfelmggreof grlcegpenpl e (corrp05| tes). 15 In order to
ensure that a Igol ynmer blend has.a s i cient g{}dal act i v ty t he

fraction of °bi'dd ¢af E&gyﬁ%?tai]ﬁuf‘%e | BHeP i"S O@a]f)]i/levsf’/el ght, preferably
1- 35% by weightitusnce $ir.efer #3l.ysS3- Fo% byl weiﬂgmd XBaset benidenticel it nass

of the bl eraqfféflar&pegﬁé 156528 &ﬁeoelmm&§ cf chheyidavent i:amgt Agndd-nkimum
anount of bhi oci

da al so be 5% b ht referahly 5% by
wei ght, nmoré 'f)théfeér abT Q“e*?‘@/eﬁig\ﬁﬁr‘ﬁ?ﬁnen‘fh’é”t?ppérn?]ib?ﬁf érb%")l dFﬁé"%r 6’%0?]& on of
bi oci dal3opdlfykeristagHalc¥o adopt -meaberesi bpcyoled0% by bievgle conbrisripgef er abl y

up to GO% hyWel ghtenddld YMEEYNel eXaRLYs il 8Q0, bY2 2%3esght . The
bi oci dal pol ymers are prepared from conpounds of t he general fornmula 3 of

claim5 or 6 using a ring-opening netathesis polynerization (ROW), an
addi ti on pdahgnesimz abriorrnena ddrg vEs 3@ 1douibgabend,-manbdredetariidnon of t he

ring structlyeee1, ehstAchser defdbfd pRLaLat hAdi heP Ol MdM-2@tiQRge,

35 in which the l1-membered bridge is formed by a heterocatom.

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

preferably X1 = X2.



Exanpl es of catal ysts used for netathesis pol ynerizations include
honogeneous cat al ysts based on rut heni um carbene conpl exes and 35

nol ybdenum car bene conpl exes (Love et al., Angew. Chem, 2002, 114(21),
4207-4209). In order to avoid | eaching c?f t he bi oci dal polyrrers fromthe

pr?ductls rr&ﬂélfcf&térmeiw oMU @b s Ry RS ésbfuﬁiéﬁﬁﬁstﬁrt@eﬂtaidﬂmﬁﬁr E)ml are
extrenely insoluble in aqueous, systens. For ns where solubility
of the pol §hers Cﬁrﬁ?ﬁ’é’Bgi P e§C%Petsl|°Fe%‘Pq_’ %’shyg ® POYE bI% to
choose a pohymEfistitrimt of ethwhischstimicsatals efIW%quWS'ruSSI'S?t &¥8.52.32 The

invention kyrtderprvicdes.fQr 1they usse ofiabihoci dal pol ynmers conpri si ng
structural repeating units according to at | east one of the fornmulae 1 and

2 where an_be ide i t d X2 can
be CH2-, éﬁ;‘%ﬁﬁ)@l of € sug%\f(gltugé 8%% %%@ tl?g'% Wg\f% é%gaﬂ.

R1l, R2, R3 =SH St réf‘g%ﬁ téﬁa?%‘i“eoﬁs éﬁ%ﬂ“@iom éPRﬁ“ ShReFRITRS B rfdrd R3 can
be identical oprendi Eheyentientld sandsawhes g dshensthsEbimienies13dnd S2¢0£ 53, 54 can
be identical ag different where Si, 52, 53, 54 = H straight-chain or
branched Cf- al kyl, cycloal kyl, aral kyl, alkylaryl, aryl, 20-a-d,

-a-b-d, 1%b-c-d, -a-b-c-d, where at |east one of the substltuents Sl, 52,

53, 54 is ARdEHe SUBSTFUCTHTE 4Ot Hi%y SELEIBCRRY Sihef? &ocahth&ai® ©

strai ght - chabup ok (RE@mschedy Cl- €20aalakyt®rnie, oprefiehatilis E2oGR@mak&ksdsene,

mor e pr ef %@PMYOZSQ@OI@ ky! eng whiah opLi;:onal by biosystit uted one or nore

ti mes by one or ‘nore hal ogen groups,

15 In the case of the substituents R4, R5 of the groups -P(R4)R5 and -
N(R4)R5, straight-chain or branched C,-C;, alkyl means, for example,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, isohexyl, 2-methylpentyl,
heptyl, isoheptyl, octyl, 2-ethylhexyl, nonyl, isononyl, decyl, 2-

20 propylheptyl, undecyl, dodecyl, 2-butyloctyl, tridecyl, tetradecyl,
2-pentylnonyl, pentadecyl, hexadecyl, 2-hexyldecyl, heptadecyl,
octadecyl, 2-heptylundecyl, nonadecyl, eicosyl, 2-octyldodecyl;
by aryl is meant, for example, phenyl, naphthyl, tolyl, xylyl;
by aralkyl is meant, for example, benzyl, phenylethyl;

25 and by alkylaryl is meant, for example, nonylphenyl;
by cycloalkyl is meant, for example, cyclopentyl, cyclohexyl,
cycloheptyl;
and by hetercaryl is meant, for example, furyl, pyrrolyl,
thiophenyl, pyridinyl.

30
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 also a further
heteroatom, the nitrogen may form a double bond to one of the

35 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,
40 aziridine, azete, dihydroazete, azetidine, pyrrole, pyrrolidine,

pyridine, piperidine, azepine, azepan ring.



300r a siloxane, an oligo- or polysiloxane having 1-20 repeating units,

or oxynet hyl ene or a pol yoxynet hyl ene -(0- CH2)k- where k = 1-20, 33 or a
C2-C4 al kyl ene glycol or C2-C4 polyal kyl ene gl ycol having 1-20 repeating
units, or a cycloal kyl ene, or an aral kyl®ne, 5or an al kyl aryl ene, or an
aryl ene, or an alkylenearylene or an aryl eneal kyl ene, 10 and where b can

be-0-, -0-

-0-CS-0-, g}(%% “‘embeﬁ%g Saﬁuf e%q’gh‘fnsé‘ﬁ‘éuraﬁte& h’\{%%rr?é: %jescfoé%edgl kyI

aryl, ar al oyth talek ¥l e yhe dBup- COMNBRS arHO@O NHwore FUEShdH- , NH- CS- NH- :

i) NH- CENED C:hlhisdr;ﬁé‘dm%@om s&ﬂét@%u\@edb nafg-Rene &O%aah@%\,%ﬁﬁﬁ) Lﬂj' ghtsﬂhlai n or
ranche - a e r ra e ic ptlona y is

substltuPeHHoheNéﬁ¥LDE%EtTﬁ§§ ‘b OBﬁﬁ%ﬁgﬁﬁnﬁgl%ﬁ%ﬁégﬁi gr 8upd*° 18

or a sil oxaneazdndohe gaihpirqgbliyselcox anededvd g, 1-12@t1r1@|@eh¢4 ng units, 25or

oxynet hyl ea@h§ﬁrdisgﬁﬂﬂﬁiﬁyg?tﬂgﬁkﬁfg%olidine, oxazole, dihydroxazole,
oxazolidine, isoxazole, dihydroisoxazole, isoxazolidine, diazinane,
diazepine, diazepan,
10 preferably oxazole, triazole, tetrazole, triazine, tetrazine,
morpholine, thiomorpholine, imidazole, thiazole, thiadiazole,
pyrimidine, pyrazine, pyridazine, piperazine or N-substituted

piperazine rings.

15 The heterocycles which are attached via a ring carbon to the
components a, b or ¢ of the substituent S1, S2, S3 or S4 may be,
for example, the same compounds stated in the two preceding
paragraphs. Heterocycles of this kind are used more preferably in
substituents of the type -a-d.

20
All of the heterocycles stated in the three preceding paragraphs
may carry further substituents on the heterocatoms or on the ring
carbon atoms, examples being C;-C, alkyls such as ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl. One example of such a

25 compound is the 2,2,6,6-tetramethylpiperidine-4-oxyl radical.

The heterocycles stated in the four preceding paragraphs may also
be part of a fused ring system. Examples of compounds of this kind
are purine, indole, isoindole, indazole, dihydroindole,

30 dihydroisoindole, quinoline, isoquinoline, 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 heterocatom N in a
35 5-8-membered ring, the straight-chain or branched C;-C,, alkyls
mean, for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl,
isohexyl, 2-methylpentyl, heptyl, isoheptyl, octyl, 2-ethylhexyl,
nonyl, isononyl, decyl, 2-propylheptyl, undecyl, dodecyl,
40 2-butyloctyl, tridecyl, tetradecyl, 2-pentylnonyl,



-(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 cycl oal kyl ene, 30or an aral kyl ene,
or an al kyl aryl ene, or an arylene, or an al kyl enearyl ene, or an

aryl eneal kyl ene, 34 and where d can be29%(R4)R5 where e = N or P, 5where

the group p@ﬁﬁf@e@;p%xgee@ylguanm&yau_&cﬁa}dh%@éadeub&,C_(dxlﬁi)aaémﬁ,, an
N-substituted gnlglgﬁl r adi cal a,bl%fanl I nyl rgdlgal, a hydrazi ny

radi cal -Nﬁﬁﬁé?y}nl?F  SUBRASEEYL e § LAY a2 PRy ToEaT At 10and where, in the
group -e( RAy&ylt hearsndifenl scaRlandeRéy caphbeyiegenti cal or different where
R4, RS = HaigjrahghteLhal fodlebhgnchadnEbne2? al kyl, aral kyl, al kylaryl,
aryl, cycloaécﬁl, h t%roargl, 15 or the rad&caI% 54 anq 55 Hpgether with N
of the gPodP®-NRITEY cER*tor AP AR EIPT T néY AR T neY ag8% di hydr oazet e,
20azeti di neycpshepdle, pyridine, azepine or azapan ring, where the nitrogen
of the grogRe-MNR4:RuBE U tYNSAL Ubated BhNGS tABRYgORELONAIdM15OrM a

doubl e bond to one of the substituents R4, R5 and y therefor ein

quat er ni zed’ f i AETHFE @’F%dﬁlt??\é‘ﬁf;}é?r% B aCtugf ‘"TYBng??féqr Ogntfbrl’? N of the
group - N( RéxRntardcydltile enestomuchures.f thtdveh tisybstidde wifedoorespabdiniat ut ed

het er Oatl@nEegé&mttsh%lgraQHpoBtQ.'ined S the completed bicyclic substructures

or in the polymer by modification of substituents present.

The compounds of the general formula 3 of claims 3 to 6 serve for
preparing biocidal polymers of claim 1. By a biocidal activity is
15 meant in this context the destruction or the inhibition of growth
of microorganisms such as bacteria, algae, fungi, and yeasts, for

example. The biocidal polymers are thermally stable.

The biocidal polymers may be not only homopolymers but also
20 copolymers. The copolymers may take the form of random copolymers,
alternating copolymers, block copolymers or grafted copolymers

(graft copolymers) .

In the copolymers there may be different structural units of

25 formula 1 linked to one another; there may also be structural units
of formula 1 linked to other kinds of structural units. Such other
kinds of structural units may be introduced, for example, by
copolymerization with unsubstituted norbornene or substituted
norbornene derivatives.

30
Additionally in the copolymers there may be different structural
units of formula 2 linked to one another; additionally, structural
units of formula 2 may also be linked to other kinds of structural
units. Such other kinds of structural units may be introduced, for

35 example, by copolymerization with ethylene, propylene, butylene,
unsubstituted norbornene, substituted norbornene derivatives, vinyl
monomers such as, for example, styrene and acrylonitrile, acrylates

or methacrylates.



-NH-, -N(R7)- 30where R7 = H, straight-chain or branched Cl-C' al kyl,

aral kyl, alkylaryl, cycloal kyl, may form an oxazole, triazole, tetrazole,
triazine, tetrazine, thionorpholine, imdazole, thiazole, thiadiazole,
pyrim di ne, pyrazine, pyridazine, 35pi pé"toazi ne or N-substituted piperazine

ring, whereotherphtiopgenraof Jd@@lﬁﬁ&léplt N(sR@bBélm@ ﬁ&cgl}ouaéawr aked rings

may opti onal ar.m, ubl e ond fa.9 the tuents R4, R5 and may
t her ef ore belt]?{nCI Jhat® rra%l(%ze F8Pm T'n tgﬁaé&glrn 0 ? c2353°5r where d can

be a 3-7- nésbeftedgsitan’ated lvuesiapgion ed nhet m@gememémegwrebe whose bond
to the conpegery oa, aIb &rls@lraj shB@tr%!&Qs].Bd)ltyH@BtB 81ni59%ibs83a @ p3dyhes Wi a a

ring carbo an aziri iriding, azete,  dihydroazete,
azet i di ng rgpyr?on SO P8I Pitfe n]m?’lrl at e, pt?}beerl Fre Z%%;I R4, “%zepan

het er ocycl ep qi@mtlagameyr@en@erledcwl@fiatcedt evbairsae walvedr Hot erl@caycl e
conpri sing chﬂlQmoa&uprlsrrp&enefdur thelsuyasiist hd Uked Orcasubstdiiut eske

het er oat o fromt_L g,9ra Sf -NH-, -N(R7)- where R7 = H,

strai ght-chai i of Brhncﬁedlréf'o&iﬁ ﬂrl?yl aral kyl , alkylaryl, cycloal kyl,
15whose bond to the conponent a, b or ¢ of the substituent 81, 82, 83 or 84

I's via aoritR0okaiphen; cdibef &fijak Yo c@X82:QlR ind I1:340! €he bBEFAZOLE, tHd | Azi ne,

tetrazine, hol i n t hi onor phol i ne, 1.m daz ol e, thiadiazole,
pyrim di ne, n§§/$aa£| nBOLYEGF i Hd%ehe S paicﬁéYaatzedng g?rejélﬁﬁg Gftzﬁjst?’f%“f c{fperam ne
het er ocycl @eac%ltqfompmzciem vetiiapésn, ANdlEdtur attedhdent \wdt rmelsn@ﬁ-atcrrese

polymers, 2% Qrcal@iaQ§éfga|an@0ll,ﬁé@IeEheb|;%ﬂg§eﬂfzat:D@I§%fpglllé/%El@m@ﬁq/nor their
~cationic and saturated. derijvatives, nore of these

bi oci dal p8P§HEE ShE &F PHETACR t&‘r’ifn&t Efa‘é%f{ lﬁ’lv? %e ‘derivatives or of one

or noreléf these biocidal polymers and/or their cationic and saturated
derivati vesnang 0Rgy 0t HBIgodMbibels REhYI®LSocidal polymers to another

surface, thereby giving that surface a biocidal quality.

In a further embodiment (“grafting from”) a polymer surface which
20 contains C=C double bonds is provided with a catalyst, which in a
further step polymerizes monomers of formula 3 of claim 5 onto this
surface. In this case as well a modified surface having biocidal
qualities is obtained. For example, norbornene derivatives can be
subjected to ring-opening grafting, using ruthenium-carbene
25 complexes, onto surfaces of EPDM rubber (terpolymer containing

ethylene, propylene, and a diene monomer) .
Both these embodiments give graft copolymers according to claim 7.

30 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.

35 Biocidal polymers may also take the form of blends, composed of two
or more biocidal polymers of claim 1 or of one or more biocidal

polymers of claim 1 and one or more further polymers.



30 for producing biocidally active products, coatings, surface
nodi fi cations or nmedical or cosnetic fornmulations. The definition of the
substructure a of the substituents 81, 82, 35 83, 84 corresponds to the
definition of the substructure a of the3ubstituents 81, 82, 83, 94 in the
formulae 1_and 2 of _claiml1, and additionally include | al kyl ene, by
which is ngﬁﬁ?gﬁftﬁgﬂ%ﬁ&géréﬁﬁ¥ﬂ%“ﬂé'?ﬁ?f?ﬁn&%ﬂmfﬁéugaﬁé%ructures b, ¢, and
d of the sEBSYHHAtEARSS .SPOlGAefsns. SolysthyReneam@ asPImelaRsiniti on of the
subst r uct upesydiloganand pdlpftitrheesulpsly taleht SmeSihy 1 S2;reS8s) S4 i n t he

forml ae 1,806kZ0kt&d albMl JnethyThReddbogidrbkly Bt i ¥&1 preducts My be

manuf act yr ed, Trom Lhe i ocl dal polynrer s, or..pol wier. plends themsel ves, or
fron1po|yn€r mMXCares Wit ch Conprise Fﬁee%|00|dalgpﬁiyners or pol yner

bl ends. 10PPhESFHAG BE, PPEYPEERAMPISE 8BfHP0hents of systems for storing and
conducting drinking water and industrial water, filnms, fibers, woven
fabrics, n@haoviersdalaeponert snofodflyodr grisaés sihghapohvienttgn megnporent s of
ai r-condi t icomprigeUndd i, ive NNt S ok akdmpllBl rOGBel i D4 sanpr@ieksiefroval

systens,,cagponent s, of,(ebigd e,15:d:RteLior nhlidhe1RatiyQem and tgid etry
articles, kitchen aHSl cles onents of, sanitary_instal lgil ons

co ,

conponent s P A"V er St éﬁ%"’}rdtaggi', Fot pack eyl Ty, FTOS R SYStEM ani mal
cages, touGhipiarelisg ofgenhst Yusent stangeatdalear tinorednisuéhPess cafheter s,
tubes, fil gBasglravess wwapsrbpatibes;, bhdadgbais fAbesursgicoads ifAsky ument s,
hygi ene 20 .qLtb @sosiéshic@s) t oot hbrushes, toilet seats or conbs, and

- contact ;kenses. They may additionally be, for exanple, containers, storage

devi ces, p and trs Ol ¢l | AL Ak, the kind used,
for exanpl gm)(?%dr ag Igl%g??ot,!r% i h?ﬁéﬂggé{%&g %%d,t h% %o&gfl%gﬂ}gt %ﬁ 25

drinks ind@SEFAEtYantPe SEEFFIRT PAdUSY2L RR&YBS D rdd bkt £1E8% e fade®$i oci dal
have been anwéimdturecierapotlhers rat weigdits, netrepradgrabdygd V¥ bhe desired
bi oci dal prepeid, essdy onoshd N@sadfimdsReobitmel Hadndpoky r@fesiotc pol ynmer bl ends.

Such 30,608 L088ehbE! HdeLDr ahRat I ¥E 80k NASmanduRRl &t bs.m&nspw%m ch the
pol ymers or olf/m::g3 bl ends are resentf |r£d| Epggsed.fkgtrm Areas o

appl i cati off®¥ 0?15 8% wa’ E}Sa"ﬁlﬁgg' Y - BE°¥or © Xalfpt €t A3 Sani tary sector,
such as toPkefespbart 7clesveidit - eXempipeet tHEE oot LR CRXAPOTEIRTh C4s ki t chen
articles, babctxanpbiimedr nakidlgowadat ISLgStenm, 400Evetshtor mboys, the

home sect %re%&%lgsu Qdes pf §RLLYAIHON Y e2Qf NG SYSTLUB, c HAHkSHE OF
refri gerzators, td| shwashers or "washi ng machi nes, for exanple; the marine
sector, 28u¥fi*@% boat hulls, docks, ballast water tanks or drilling

pl atforns, for exanple; mechanical engineering, such as air- 40

condi ti oni fgeuiacddat cPr?l(%S?%‘F\Sar?g@r%]fepﬁ‘FS‘flefarc?f“og%‘“p(?lllnflﬁoﬁstt?? A°G&Fer plants,
for exanpl érrie pedf cdlaivngiareér isigas actingoreimsasetaphleant s, 37 cont act

| enses or meMManestidorrexanple; additi b LORGRIatPeOALGE Sheaesicor, such as

clothing, carpel $on400Ql; han e%%io{ U exanphg, 0L, RSO tal cequipreLL .

glsog;?gljogggglin sogg ?%ozgc 5&@&&{&%28 paper and packagi ng materials such

Examples of catalysts used for metathesis polymerizations include
homogeneous catalysts based on ruthenium-carbene complexes and

35 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
40 are extremely insoluble in aqueous systems. For applications where
solubility of the polymers in aqueous systems is desired, it is
also possible to choose a polymer structure which is soluble in

agueous systems.



The areas of application for biocidal coatings and biocidal products to a
very | arge extent correspond to one another. The bi oci dal pol yners and
pol ymer bl ends can additionally be added 10 as additives to cosnetic or
medi cal fornulations in order, for exanpe, to give pastes or ointments

with biocigal asthvidy fuégp&d pwvﬁhép%lse_@ef@éerno@rbi&@ahuga%eré he
bi oci dal polxners and bl ends nmay, be used .for_ disinfectin

Steri |2 nGOVRTIIES ThACEM Tng SBrBroal PG AESTO4E ot "piret oF

i ndust ri al that®erweyat énendndd cool i ng-wat er systens. The dlspersed polyners
and pol yner bl ends can be renoved from¢the systens by filtration. 38
Exanpl es Exanple 1 Pgeparation of nonape 1-4 5 Mononer 1

exo, endo- Bi cycl o > 2. Y 4HEPT - 5- ene- 2- car lic acid 2-(tertbutyl am no) et hyl
ester. 10 0.160 no from Lancaster) was introduced as
an initial charge |t gi chl or omet hane. 0.320 nol of
freshly cracked c%c nént adi ene (bp= Y § added slowy dropwi se with
stirring in an ice' o;t-.“Vhen dr opwi sé -d-|tﬁon was conplete, the reaction
solution was stirred ‘at’ roomtenperature for 15 14 h. The resul ting
reaction sol utionnf'exo, endo- bicycl o[ 272:"1] hept - 5- ene- 2- car bonyl chl ori de
was adm xed sl owbymudeopw se, with stisethiug and in an ice bath, with a
solution of 0.144 nol of 2-tert-butylam noethanol (from Aldrich) in 30 m

of dichl oronmet hane. Wien dropw se addition was conplete, the reaction 20
sol uti on wabexst i¥lr edd 32 reora éAperisedrer fBELoeny, amhehest vEntnda®? stri pped
cof f under redused pressure. The pale yeIIOM/residue was reprecipitated from
chl orof ormf n- hept ane. Recrystalljzati J4.om aget o g white solid
(hydrochl oride). This |nterned|é#é Magﬂalséolvgd |EFBO%M§F%of chl or of orm

0. 144 mdb of Na2CO8. aH20 was 25-RA@déd, =§dCtie R3uspensi on was stirred at
roomteneprature for 3 h. Thereafdrekijdz was= axt @agifgdltmbﬁﬁnlég m of
distilled water. The pH of the 2 u has 8., The_organ hase mas
dried over Na2SO4 and the soIveﬁ%‘m§s§f£n§Véi$@ndéWm%3d%%e %p$%§£ur§ Thi
gave the product as an oily |iqgidetinah oi é1&FesPr62% 30 NMR (' H, 500 NPE,
oDcC13, ppn) 6.18, 5.92 (CH=CH in the ring), 2.77 (CH2 NHR) FTIR (filmon

CaF2, Cq}S and v%iere(Egeng)ubssPtGu%nQ Cg-i— SE' tg}ﬁe !lnc%?n bé dsen(:J.ca 'or35 Monomer 2

different

tion in 30 ni

where S1, S2, S3, S4 = H, straight-chain or
branched C,-C,, alkyl, cycloalkyl, aralkyl,
alkylaryl, aryl,

20 -a-d, -a-b-d, -b-c-d, -a-b-c-d,
where at least 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 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,
or oxymethylene or a polyoxymethylene - (0O-
CH,) x- where k = 1-20,



(+/-)-exo, endo-Bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid
bi s2-(tert-butylam no)ethyl ester. 40 0.114 nol of fumaroyl chloride (from
Lancaster) was introduced as an initial charge in dilution in 30 m of
di chl oronet hane. 0.228 nol of freshly cr3&cked cycl opent adi ene (bp=41C) was
added slowy dr opW| se with stl réd RAgci-ia, aéﬁ_kyg@neb@tlpcow\@@nc deppwi se addi tion
\évishco%lee'; Zsul?o ar-i% |on O(L%t |ho_\r/_111yva §8I rrpggtlaz;tg qlgg{nterrper ature for 45
(+/-)-exo, endo- bi cycl o[ 2. 2. 11he<p¢ aSCEcrﬂ@a%Bl@ecar bonyl dichl oride was
adm xed slowy dropwi se, with sgﬂ' LR Ml@g}gelil@n an ice bath, with a solution
of 0.210_nol of 2-tert-butylam noeth oIl % {omAIdrlch) in 200 mM of
OH2C12. Wien dropwi se addition %a@nc%ﬂ%’l ¥ “fhe 5 reaction solution was
stirred at roomtenperature foro24nharylleeesol vent was stripped of f under
reduced pressure. The white soldldamllﬁpigfl@&qugng\“h n- hept ane. This
i nternedi ate was suspended in 600 chl form 0.210 nol of Na2003- H20
was added, and the suspension m%rsagt?l?yrlgae%% %56 t enperature for 3 h.
Thereafter it 10 was extracted with 300 m of distilled water. The pH of
t he aqueous ghase was 9. The or g%nl c phase was dried over Na2304 and the
sol vent la&™ ef5vEd® iidePe r educet 'prsSute.” PhPs gl Re: pr o¥uct 45 an
oily liquid in a yield of 6196.N#t5 NWRO1H, -500-844z, CGOCL3}0-&.-26, 6. 04
(CHCHin the ring), 2.78, 2. 75 %I NHR).« FJd R {{flge@aggh%gmcgp 1): 3323
(RRN-H), 3063 (=CH in the ri n 1731 (C=0). 20 The tollow ng conpounds
‘were obtained in a sinilar Way ABeRRICi s alkyl, aryl, aralky '
‘exo, endo- Bi cycl o[ 2. 2. 1] hept - 5- eﬂ&-y'ZaQa]r boxylic acid 2-(dinethyl am no)et hyl
ester 25:NMR (1H, 500 MHz, CDCL3,_-BP#-, 6Nljf8bo §H92 (CHsGHin the ring),
253(O-|2 NR2) FTIR(flImon CaF%, cm 1) : g |nthe rlng) 1735
(C—O) 30 Mononer 4 CS~-NH-, —NH C (NH) -NH, -NH-
(+/-)-exo, endo-Bi cyclo[ 2. 2. 1] heptr-8seme- 2, 3-di carboxylic acid
bi s2- (di et hyl am no) et hyl ester, NVR (1H, 500 MHz, CDC13): 6.23, 6.03
(CH=CH in the ring), 2.54, 2.50 (CH2-NR2) 35 FTIR (filmon CaF2, cm1l):
3065 (=CH ah& dHe@er & NG, bd 732 (acs(a):aldﬂt -cBafil 9@ peafdhblec,t0,,0bligi1ant he
foll oW Qg esters: exo, endo- b| o241 ene- 2- carboxylic acid
40 2- (bu?yl ami no) et hyl ester SLESP Bt DiSRheRe.
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,
25 or oxymethylene or a polyoxymethylene
- (O-CH;) k- where k = 1-20,
or a C,-C, alkylene glycol oxr C,-C,
polyalkylene glycol having 1-20 repeating units
or a cycloalkylene,
30 or an aralkylene,
or an alkylarylene,
or an arylene,
or an alkylenearylene,

or an arylenealkylene,



exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2- car boxyl i ¢ aci d 3-(di met hyl am no) phenyl
ester 40 exo, endo-bicyclo[ 2. 2. 11hept-5-ene-2-carboxylic acid 2-[4-

di met hyl am no) phenyl ] et hyl ester

exor endo- bi cyc1o[ 2. 2. 1] hept - 5- ene- 2-car B¥8xyl i ¢ acid 2- (15 pi perazi no) et hyl
ester exo, ghdasRi-eyel Qh2n2. 1] hept - 5- ene- 2-carboxylic acid 2-pyridyl ester
exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2-carboxylic acid 3-pyridyl ester 10
exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2- carboxyl i ¢ acid 4-pyridyl ester

exo, endo- bi cycl of R42Rq]wheye- 6-edec2-Bar boxylic acid 2-piperidyl ester 15
exo, endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2-car boxyl i c acid 3-piperidyl ester

exo, endo-bi cycl o[ 2. 2 hept - 5- ene< 2- car boxylic_aci.d 4-piperidyl 20 ester
exo,endo§bicycl%éﬁ#ZF%%ﬁ%%?9533%23§§égﬁb§§y ﬁga%5#€y§-€ 3cﬁ%doly1)ethy1
ester 25 exo, endHli(BYLINGL2. 2 ¥} piestisueste oZaekdibokyradicati & 4- (2, 2, 6, 6-
tEtranEthy|)pipﬁiéd@ﬁhdﬁ%ﬂﬁ&adical, a hydrazinyl radical -NH-NH, or an N-

(+/-)-exo, endo-bicyclo[ 2. 2. 1] hept - 5- ene-2, 3-di carboxylic acid
bi s2- (i sopr opyl %‘%ﬁ%&%‘é’%%dy%yéé?zelrnyéoraﬁca%’

(+/-)-exo, endo- bi cycl of 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid

bi s2- (dirbsopr opyhanihBee]d etiky th&dr@lp -e (R4)RS,

(+/-)-exo, endo-bi cycl o] 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid 35

bi s- 3- (di net hyl am no) - 1- propyl ester

(+/ -) - exo, endo- bi cycihs] 2a@icEliseRt -2BdeRe-2n3bel skrbdsad oz aEffgrent

bi s4- (di met hyl am: no)whkrBUkY| rRESLef, 4;;Qraight—c:ha_in or branched C;-Cy
E)I+/322 ( ?ggio(ragg;l glmcﬁgsl)l(e?(t[yr%]ylzarésl e?:[ aif%?aery%’,3ard§|/lc,a|;:9(c)i(cyalllkgfl?‘Cﬂeq:eroaryl,
15

or the radicals R4 and R5

together with N of the group -N(R4)R5
can form an azirine, aziridine, azete, dihydroazete,

20 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)R5,

25

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)-

30 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,

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



(+/-)-exo, endo-bi cycl o] 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid

bi s3- (di et hyl am no) phenyl ester

(+/ -)-exo, endo- bi cycl of 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid bisb

2[ 4- (di met hyl am no) phenyl ] et hyl ester

(+/-)-exo, epdgnddeCycdR| 2e2. 1] hept - 5- ene- 2, 3-di carboxylic acid

bi s2- (1- pi perazi no)ethyl ester 10

(+/-)-exo, endo- bi cycl of 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid bis2-pyridyl
ester (+/ -)-exoz2ehdonpikarsklofatatithept uBsaneaped rditsagdokyrerecaeid

bi s3-pyridyl es{®fselBond to the component a, b or ¢ of the substituent S1,

(+/-)- exq, endo- Q£C¥§|OL%;2 1]h t-5:ene- 3 dlrg bo I|c acid. bi s4-pyri dyl
ester (+/ -)="exao, eRdo b |cyc on fxﬁfﬁ 5P8he-2 dicarboxf1|c acid
hi s-20 2- FN per|a@qry§gp@r azete, dlhydroazete, azetldlne, pyrrole,

(+/-)-exo, endO-pjflexmll@h;’e 2 o} heple Spaneidid daeashrxyhigaaci d

bi s3- pi peri dyl ster

(+/-)-exo, endo- |cycF5f%32 1] hept - 5- ene- 2, 3-di carboxylic acid

bi s4- pi peridyl ester

(+/-)-exe, endo- @fcey@l-@{r&n%ella@%tt&a@aebz Breic Gas X bt Sraghde

bi s2-(3-indol yl eth %g ? N substituted ox

(+/ -) - exo, endo- ?%?CFOT% 219 15t O5-BHS- SUR G R SR PSP

bi s4- (2, 2, 6, 6-t etrarbutgd hpkperatdpk esrecrhdegapbe 2 35 Preparati on of

pol ymers 1-4 by-seans-of NROVP-y @09 - amgr\éaiarerug o;tﬂmggmhaaﬁeo;di ssolved in
6.m of absolutg éanhgdéogs) ﬂ<§h|§¥éi ?_ nd th% gfgéﬂy nis introduced
in the absence of oxygeﬁ'lﬁto n'arg iI? %@HVenK Vessel’ This solution
is adm ®eéd wi t hwkessabahg o ebmqmgpwtlaewlqrape@ﬁ the g@stREgptr iSdi ne
Conpl ex 6" (Lovep etgzaby,sdARgeW s ghgmg 390, /14(21) 4207-4209) in
solution in 5 n g ??olute di Iogonet ane, W hrrln% and the
reaction m xturB7< 8§ ¥raé‘d°§?’zo Som t'Efpef at Ur éa?o e’2 ®the absence of
nmoi sture and oxygerziThe mogakelioe. |shltdrr@npl%@rlrmﬁnalf@@ahyleI4Zha@lin1{e|:on of 5

drops of ethyl vihigdiaether ; yIﬂ'@:.cﬁﬁ@CtﬂyQB.z&% Ubl004d-S ne ONSigRLE afed cunder

reduced Jpressur he resultin n GgC|p|tated from n-pent ane and
then dri’€d undef ?‘ G2 B4 55y BERTY aZI F ri"Zation of monomer 1 to pol yner

1 Pol y(bicyclo[2.2.1] hept -5-ene- 2 carboxyllc acid 2-(tertbutyl am no) et hyl

eSter) cationic derivatives, and

saturated derivatives of these polymers,

25 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 cationic
and saturated derivatives and one or more further polymers,

30
for producing biocidally active products, coatings, surface

modifications or medical or cosmetic formulations.

The definition of the substructure a of the substituents S1, 82,

35 83, S4 corresponds to the definition of the substructure a of the
substituents S1, S2, S3, S4 in the formulae 1 and 2 of claim 1, and
additionally includes C, alkylene, by which is meant methylene.



Yield 82% NWR (1H, 500 MHz, CDC13): 5.33 (CH=CH in main chain), 2.77
(CH2-NHR) 10 FTIR (filmon CaF2, cm1): 3323 (RRNH), 971 (=CH in nmain
chain), 1729 (C=0) Polynerlzatlon of nonomer 2 to polynmer 2

Pol y( bi cycl of 2. 2 1] hept - 5- ene- 2, 3- di car 88xyl i ¢ aci d bi s- 2- (tert1s

but yl am no) e ester) | d O/ N 1H 500 Mz, 3):.5.39 22
(CH=CH i n )ﬁa‘?n SERAT T 53(7@1 Ngée e BRI %Dc% SRt 5 3308
(R2NH) 9751('561*1-51311 Staif %Fﬁ‘)le ap7dle JGLimgrnpef iisr FERRTSRCGI e ononer 3

to pol ynmerb3 Polaydbi eyfcking 2uBst]thepts5siene2 2-ar boxid icbe atdmhuae 1

(di net hyl aghpo) ethylaigster) 25 Yield 68% NWVR (1H 500 MHz, CDC13): 5.31
(CH=CH 'E mai n chaln) 2.55 (CH2-NR2) FTIR (filmon CaF2, cm1): 2821, 2770
(N-CH3), 7969 §> in main chain 1730 (C=0) 30 Polynerization of nonomer

4 to pol yngke £iPELIRIIVCFE I PROAHE PPt benBaLacHitest BEXYITE aci d bi s- 2-
(di net hyl akioo)det hydlyestergr ¥eejekob¥ends NvRi{elkes 500 Mezn rODORS) @ 5. 39
(CH=CH in pRiduCBalm)ch 2omdxilcCH2ndNB2be BR1FRb Rfeht| 67 pd16Gak2 p1ehadl) @ 2821,
2770 (N-CH3), 970 (=CH in nmain chaln) 1729 (C=0) The follow ng pol yners

can be obtained in a simlar way:

pol y( bi ¢§clFbf2 “?‘Yll]’?veﬁPrSE’@’f@l?L ccaﬂm%&iﬂtls 5T TITT di%t AYPEmENn®Y Lt hyl

ester) pol yéduypéhe[ikijdheptes-aneipdudrbakateraciigms, fibers,

2- (i sopr Opyll)%ﬂ rapetdyl n&ﬁvtlcﬁzre)is45:omponents of food processing machinery,

pol y(bi cycl, QILE% B}%: hoﬁog g @&%lgl&ﬁr g%ﬂe @&h;%nanéglafsgpf opyl ani no) et hyl

ester) 43 I ene- 2-car OXX ic acld,

3-(di nethyFEﬁﬁ ti p?*rjgngg 1 systems, components of vehicle

pol y( bi &§c hothlzrl}h:erpt bst@mmza@hrtbek?tmyc ageides- (6 trEeRyARHCAD -
2-propyl esbtesdnepel yddisayclnly2i2st1heptort eaemgdneat Hodxy Wb ceaslydrens,

4- (di met hylt n(%))od]pé%%%.%lngestrgéﬁlrfgosystems, animal cages, touch panels
pol y( bi cycl X ne-2-car lioxyl ic acid t%et(, but yI m no)iei hé/l ester)

1nstru$en s, ical artic ers, es,
gloves, caps, patches, blood bags or surgical instruments, hygiene

es suc as ca
20 articles such as toothbrushes, toilet seats or combs, and contact
lenses.
They may additionally be, for example, containers, storage devices,
pumps, and transport lines for food and drink, of the kind used,
for example, for applications in the sectors of the food industry,

25 drinks industry, and catering industry.

Where products to be made biocidal have been manufactured from
other materials, they may be given the desired biocidal properties
by coatings of the biocidal polymers or polymer blends. Such

30 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
sector, such as kitchen articles, for example; drinking-water

35 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 boat hulls, docks, ballast water tanks or drilling
platforms, for example; mechanical engineering, such as air-

40 conditioning units, ion exchangers, bioreactors or industrial water
plants, for example; the medical engineering sector, such as

implants,



pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2- car boxyl i c acid 3-(di net hyl am no) phenyl
ester) 15 poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2-[4-
(di met hyl am no) phenyl ] et hyl ester)
pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2- car boxyl3’c acid 2-(4- 20 norphol i no) et hyl
ester) p0| %69&&%&@&%#0%]&&@&%%@”%2 e%@ﬁn?@é(ylﬁﬂrctﬁ&kdmgmﬁélr prcta)ductls g
pi perazi no) et h est er i o[ 2, rboxylic aci
2- pyri dyl ég‘f% Y B3Ly (%I cyeio é faf%ﬁ]cs‘t ng ene- n(;Hca’r boxyT Xampgcr d’3- pyridy1
ester) polypebipipd| efRickent heﬁGpCSd@nGDQt@wam%ylalléOa@ dipnlffy’f itgdypParest er) 30
poly( bi cyckal Zpa2xdfheptmbe N8 s2:6a hexyddidboatd d f3rpépapidyl ester)
poly(bicyclo[ 2. 2. 1] hept - 5-ene-2-carboxylic acid 3-piperidyl ester) 35
pol y(bicycl o[ 2. 2. 1] hept - 5- ene- 2- car boxyl i c acid 4-piperidyl ester)
pol y( bi cycTbg 2arzag] peprrbieatdon- tar boryldad aedwdngs (319 hdetidad)let hyl ester)
40 pol y(bi %Y&hlﬁ[t% 20 1 Repy - BrrgRes:d-al bovetkbond@Godode (a&ozh& 6-
tetramet hyl) pi peridyl ester) poly(bicyclo[2.2.1] hept-5-ene-2, 3-di carboxylic
acid bis- 2-(diethylam no)ethyl ester) 45
pol y( bi cycTbf Zipcififepol snerreafd adivear Boepfs ccagcpgditionally be added
bissg_- (i &gpael%leﬁr{hoga g;tohyésr@e%téerar ﬁé@@@l%bﬁ@@ﬁ@{@ 2, L}hept t5rene- 2
, 3-di carboxylic acj is iiso am n ster). .
pol y( bi cycl%frﬂ;.> 1f?|é’dtve5p%71t(e ﬁ&?@%rr%hosoWo%;% aél iag-g%i‘fltg'
(di met hylam no) - 1- propyl ester) poI y(bicycl o[ 2. 2. 1] hept - 5-ene-2
, 3-di car boxyhi& iaChdsRirSed -rdodi BRUNY L8MIGH, 2e1d BPYdi RSt B6)ymers and
' polymer blends may be used for disinfecting, sterilizing, and
15 preventing biofouling in closed or open industrial-water systems
and cooling-water systems. The dispersed polymers and polymer

blends can be removed from the systems by filtration.



10 pol y(bicyclo[2.2.1] hept-5-ene-2 , 3-dicarboxylic acid bis-4-

(di met hyl am no) - 1- butyl ester) poly(bicyclo[2.2.1] hept-5-ene-2

, 3-di carboxylic acid bis-2- (isopropylani no)ethyl ester) 15

pol y(bi cycl o[ 2. 2. 1] hept - 5-ene- 2 , 3-di car$oxylic acid bis-2-

(butyl am nq) et hyl ester) pol y(bi cyclo[ 2. 2. 1] hept - 5-ene-2 , 3-di carboxylic

aci d bis- 3- nmet hyl am no) phenyl ester) poly(bicyclo[2.2.1] hept-5-ene-2
, 3-di carboxylic.acid bis-2-[4- (dinmethylam no)phenyl]ethyl est er 25
pol y( bi cycl%@%‘?—ﬁ] hept - 5- ene- 2 13-di carboxylic acid bis-2-(4-

mor phol i no)RseRpratdoneps monpwers dyd| o[ 2. 2. 1] hept - 5-ene- 2 , 3-di car boxylic
aci d bi s-2-(1- piperazino)ethyl ester) 30 poly(bicyclo[2.2.1]hept-5-ene-2

, 3-di car boXiganeeendi d bis-2-pyridyl ester)

pol y( bi cyclefo2e2dd-]shepttH2enet hep8- ht@r oxabiogyaici dcbd s--3epytd dyl 35
ester) pol Wl exed R 2cy1llhept - 5-ene-2 |, 3-di carboxylic acid bis-4-pyridyl
ester) 40 poly(bicyclo[?2.2.1] hept-5-ene-2 ,3-dicarboxylic acid

bi s-2-piperd dxb &St ©F) 2BQH%(PI GYok0hL. @ rdd NeRLa e &NCwLs (i 3rdbedldaoxyl ic acid

bi s- 3- pi idyl . est 4 I y(b |, 2.1 t-5- - 3-dj b |
B s B e

acid bis-4-pi_per p .
, 3- di car box®8ALi ef aigieghdy (erachked | ydoPyANEEhsHe dSPet

dropwise with stirring in an ice bath. When dropwise addition was

°C)4gas added slowly

complete, the reaction solution was stirred at room temperature for

15 14 h. The resulting reaction solution of exo,endo-
bicyclo[2.2.1]lhept-5-ene-2-carbonyl chloride was admixed slowly
dropwise, with stirring and in an ice bath, with a solution of
0.144 mol of 2-tert-butylaminoethanol (from Aldrich) in 30 ml of
dichloromethane. When dropwise addition was complete, the reaction

20 solution was stirred at room temperature for 24 h. The solvent was
stripped off under reduced pressure. The pale yellow residue was
reprecipitated from chloroform/n-heptane. Recrystallization from
acetone gave a white solid (hydrochloride). This intermediate was
dissolved in 300 ml of chloroform, 0.144 mol of Na,CO;=H,0 was

25 added, and the suspension was stirred at room temeprature for 3 h.
Thereafter it was extracted with 150 ml of distilled water. The pH
of the aqueous phase was 8. The organic phase was dried over Na,SO,
and the solvent was removed under reduced pressure. This gave the

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

30
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).

35

Monomer 2
(+/-)-exo,endo-Bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-
2- (tert-butylamino)ethyl ester.

40 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

45 24 h. The resulting reaction solution of



pol y(bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di carboxylic acid bis-4-(2, 2,6, 6-
tetranet hyl ) pi peridyl ester) Exanple 3 5 Catalytic grafting of nononers 1,
2, 3, and 4 onto EPDM rubber by neans of ROWP In preparation the base

pol yrer EPDM r ubber (Dutral TER 4049; ERBM terpol yner of 55% ethyl ene, 40%
propyl ene, At 5% 10 Ey%ﬁ e\r}ngn% 1ggr ner]je) S S, @ asol ‘E%Fyi ndltcgkgrepd% and

reprecipit 1o met ercent "By

3, 5-di -terf”aﬁbd’tcv‘ixﬂd WH?‘%)&FPBWH%‘%eWaEh ssttaBF’rrigzéPd 361 g Gt PRERI f4'&8 EPDM
and 0.004 g ofluzipydrioRy220 metlhgf Qltphiefwaltylalr&@eph@wanéﬁeo“( phétoitni ti at or
from G ba) iarmaodnssat vaghl,n Wnmirafwikel aerieiod has salgliekon dke applied by

means of sreéa?éel%aéom%h%st Qe &rRF2e m&%glugen(p%QhB&f@tf%E 5C . fh@én Kar |
Suess, rot atio p%ecp JePM ot at Qn t| me 45 S’TheOt}?Jt'eOQ

er re regsure
acceleratlon 1 0 Irradl ate u3|n a nercury vapor a under a

ni t rogen af”ﬁ%seﬁﬁé?%tefow%}l‘ Ii@eﬁ’f?ﬁ?t eshisipteiadtiare r“@éc?’i‘ "R t ake

pl ace undefo@aml pérehlyastarmpdpher el Tofe Nopes i envwabtedinéd and i r oduced
i nt o a rousdsiotstoned sf kaskretioat atddmngendperbtafe dob. DOL5Thetettsoliut i on of
the catabyghs "BicsRyfddivien QUEPLeXob'a; btoMegelaily.. ,Tﬁwgﬁv\bf GreMique2@?2,

114(21), 4%92?4%918)9' ”rh%bﬁ:?&a%&‘é‘ %&%teoﬁa?s d’%&&gﬁ r Nz?‘tsof‘%dl %@ %vaei&ec' men

is renoved

transf err e§®? oreéi‘o?’?)%ﬁﬂldﬁﬁﬁeéir‘r‘éad RrESRUTOnt f‘ﬁlgt‘?deisg?ﬁ P5PI%t0 a§7‘ijn mol ar
sol uti on oPibneigpid He movibrker £ 1824 -i n absol ute acetone. After 24 h of
reaction at 40C (absence of oxygen and noisture) the reaction is halted by

addi ti onsofmP AmOPSo®ivuet hadc139. vé nyl etnercuand ihhensSpesgnens7ey e renoved,
washed repga:,§d N VMHtRIp acetone and dried at 80C Characteri zation of graft
copol ymers 1 i Char cteristic FTI % Qd(g% aft copolyrrer 1
(obt ai ned Fﬂﬁn %noé} Cifz orifd &E e Dol r 2 f SbrafAkd from
monomer 2) 173¥3f=Bm | G aft copol yner 3 (obtained from nonomer 3): 1729
cml Gaft copolynmer 4 (obtained fromnononmer 4): 1732 call 46 Exanple 4
Prepar atb onmmefra1eormpuBtpaindpolytebbyl ara and pahyrer w3dy: 0.2 g of pol yner
3 was processed to mixtures with 3.8 g of 5 polyethyl ene (HDPE; high
density pohget héél gne) using a | aboratory conpounder (HAAKE M nil ab
M cr o- Conp Compoundi ng took place in two stages (stage 1 and stage
2), after WHPCHIR BiTuia (e 1okePUdeqne RiE2pPUee<si #G-condi ti ons can be
seen from Tabdianethylamino)ethyl ester
25

NMR (*H, 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[2.2.1]hept-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, cm'): 3065 (=CH- in the ring), 1732 (C=0).

It is also 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]lhept-5-ene-2-carboxylic acid
3- (dimethylamino)phenyl ester



10 Table 1

10

15

20

25

30

35

40

Stage 1 Stage 2 Strand extrusion Time[m n]
[rpn] 45 35 55 Melt tenperature

exo,endo-bicyclo[2.2.

dimethylamino) phenyl]

exo,endo-bicyclo[2.2.

40

1lhept-5-ene-2-carboxylic
ethyl ester

1]l hept-5-ene-2-carboxylic

piperazino)ethyl ester

exo,endo-bicyclo[2.2.
exo,endo-bicyclo[2.2.
exo,endo-bicyclof2.2.

exo,endo-bicyclo[2.2

ester

exo,endo-bicyclo[2.2

ester

exo,endo-bicyclo[2.2.

ester

exo,endo-bicyclof2.2.

indolyl)ethyl ester

exo,endo-bicyclo[2.2.

1]lhept-5-ene-2-carboxylic
1]l hept-5-ene-2-carboxylic

1]lhept-5-ene-2-carboxylic

.1llhept-5-ene-2-carboxylic

.1l]lhept-5-ene-2-carboxylic

1]l hept-5-ene-2-carboxylic

1]lhept-5-ene-2-carboxylic

1]l hept-5-ene-2-carboxylic

tetramethyl)piperidyl ester

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

2 1 1.5 Speed

2-14-

2-pyridyl ester
3-pyridyl ester
4-pyridyl ester

2-piperidyl

3-piperidyl

4-piperidyl

4-(2,2,6,6-

(+/-)-exo,endo-bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-

2- (isopropylamino)ethyl ester

(+/-) -exo,endo-bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-

2- (diisopropylamino)ethyl ester

(+/-) -exo,endo-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid

bis-3- (dimethylamino)

-1l-propyl ester

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

4- (dimethylamino) -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]1hept-5-ene-2,3-dicarboxylic acid bis-

2- (butylamino)ethyl ester



[C] 190 190 190 The resulting polymer strand was shaped into test plates
measuri ng 40x40x1 mm wusing a Collin P 200 PV vacuum pl ate press. The 15
t enperature program of polymer shaping can be seen from Table 2. Table 2
Tenper ature [C] 170 170 170 170 404fi me[mi n]

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

3- (dimethylamino)phenyl ester

(+/-) -exo,endo-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-
5 2[4-{dimethylamino)phenyl]ethyl ester

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

10 (+/-)-exo,endo-bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-
2-pyridyl ester

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

3-pyridyl ester
15

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

(+/-) -exo,endo-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-
20 2-piperidyl ester

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

25 (+/-)-exo,endo-bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-
4-piperidyl ester

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

2- (3-1ndolyl)ethyl ester
30

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

Example 2
35 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 the
absence of oxygen into an argon-filled Schlenk vessel. This
solution is admixed with a catalyst comprising 1 equivalent of

40 "Bisgpyridine Complex 6" (Love et al., Angew. Chem., 2002, 114(21),
4207-4209) in solution in 5 ml of absolute dichloromethane, with
stirring and the reaction mixture is stirred at room temperature
for 24 h in the absence of moisture and oxygen. The reaction is

then terminated by



2 255 15 Pressure [bar] 2 10 50 100 100 20 Exanple 5
Characterization of the surfaces of polyners 1, 2, 3, 4 and of graft
copolymers 1, 2, 3, 4 The glass transition tenperatures (Tg) of polyners
1, 2, 3 and 4 were deternined using a Pyis Diamond DSC (Perkin El nmer) DSC

25 cal ori r..{5 le in_each_case; heating runs from-50C to
15001 hentia Fh B ot D60 A Codt by TAEE 106 B S rigd te
transiti onc?lé%%tréi:%q SSIBT e REPS p&@?@??ﬁ‘ngaéﬁ?sﬁl%l £OLBBII A§ run and in
the 2nd he&FpwPitared tremvainsetrepartethdm dedeth vedse Jesluee@ DFedpoint figure
(see Table 3:)L.

5 Polymerization of monomer 1 to polymer 1
Poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2- (tert-
butylamino)ethyl ester)

Yield 82%

NMR (1H, 500 MHz, CDC1l3): 5.33 (CH=CH in main chain), 2.77 (CH2-NHR)
10 FTIR (film on CaF2, cm-1): 3323 (R2NH), 971 (=CH- in main chain),

1729 (C=0)

Polymerization of monomer 2 to polymer 2
Poly{bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-2- (tert-
15 butylamino)ethyl ester)
Yield 23%
NMR (1H, 500 MHz, CDC1l3): 5.39, 5.22 (CH=CH in main chain), 2.79 (CH,-
NHR)
FTIR (film on CaF2, cm™*): 3308 (R,NH), 975 (=CH- in main chain), 1729
20 (C=0)

Polymerization of monomer 3 to polymer 3
Poly (bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid 2-
(dimethylamino) ethyl ester)

25 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)

30 Polymerization of monomer 4 to polymer 4
Poly (bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-2-
(dimethylamino)ethyl ester)
Yield 61%.
NMR (1H, 500 MHz, CDCl3): 5.39 (CH=CH in main chain), 2.55 (CH;-NR;)
35 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:

40 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)

45
poly (bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid
2- (diisopropylamino)ethyl ester)



47 The thermal stability of the polynmers was tested using a
thernogravinetry unit (STA 625 from Rheonetrics Ltd.) (5 ng sanple in each
case; nitrogen atnosphere with 35 m/mn nltrogen flowrate; heating rate
10C/ m n; sarrpl es heated from roomtenpe Pt ur e to 500C). The onset of

t hermal degr lon. o Iyrrers was ete mnedfro .th han
wel gt wi ¢ HLEPEr AT SHIFRRE. Fi0r CET € (Eed Tamr 8" 9P oTatne 3 10
Pol yer Tle}pﬂ@ﬂsﬁs‘éﬁﬁjl [ ng run T1C] T9 2nd cooling run Deconposition

tenperature [C] 1 31 33 211 2 33
poly(bicyclo[2.2.1]1hept-5-ene-2-carboxylic acid 1-(dimethylamino) -

5 2-propyl ester)

poly{(bicyclo[2.2.1]1hept-5-ene-2-carboxylic acid 4- (dimethylamino) -
1l-butyl ester)

10 poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 2- (butylamino)ethyl

ester)

poly(bicyclo[2.2.1]hept-5-ene-2-carboxylic acid

3- (dimethylamino)phenyl ester)
15

poly(bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid 2-{4-
(dimethylamino) phenyl]ethyl ester)

poly(bicyclo[2.2.1]lhept-5-ene-2-carboxylic acid 2-(4-
20 morpholino)ethyl ester)

poly(bicyclo[2.2.1lhept-5-ene-2-carboxylic acid 2-(1-

piperazino)ethyl ester)

25 poly(bicyclo[2.2.1lhept-5-ene-2-carboxylic acid 2-pyridyl ester)
poly (bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 3-pyridyl ester)
poly (bicyclo[2.2.1]hept-5-ene-2-carboxylic acid 4-pyridyl ester)

30
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)

35 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)

40 poly(bicyclo[2.2.1]lhept-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)
45

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



33 358 3 6 8 221 4 -19 -16 223 Filnms of the polymers 1, 2, 3, and 4 were
produced on gl ass surfaces by rotation coating from chl orof orm sol ution.

The contact angle (test liquids: water and a- brononapht hal ene) was
determned 15 by the sessile drop nethod4using a drop shape anal ysis systen1

DSA100 ( Krus testing, ol ur 20 u reading after 1 s).
The cont act® ];‘)(bl(lcycafa%a V\/Z%Jehegsed e{o caﬁ0 Ovﬁécsaucrlgiace gnergl es (7s, ysd

and ysP, inhd hﬁ*ﬁ@?P%VmFﬁ%“ﬁ%Wﬁdﬂ“6¥ onens and Wendt (J. Appl. Polynmer Sc.
1969, 13, 1741 ff.). 20 _The isoelectric point of the polyners (in the form
of filns oﬁobx(é’égy%ﬂoa{tzeg g8t get@rnt n%dhﬁflrk?f@‘gﬁécoﬁ““ﬁﬁﬁgﬁﬁerrents of
streani n§ é@#@ﬁ@VéWmGwhtbﬁnP@aiféﬁééiroklnetlc anal yzer EKA; cl anpi ng cel
wi th PVMMA counterplate; 0.001 nolar KCl electrolyte solution); the data
wer e eval uBPBHBYY eI 2nat Ho@rst 5 maier Br biherbard 1Mastdid P35-125 Chem Soc.
1924, 75, 28I@:thilymiree2 radopeldgsterd8 Table 4 Poly- nmer Iso- electric

poi nt [ pH|
10 poly(bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-4-

(dimethylamino) -1-butyl ester)

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

(isopropylamino)ethyl ester)
15

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

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

poly(bicyclo[2.2.1]lhept-5-ene-2,3-dicarboxylic acid bis-2-[4-
(dimethylamino) phenyl]ethyl ester

25 poly(bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-2-(4-
morpholino)ethyl ester)

poly(bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid bis-2-(1-

piperazino)ethyl ester)
30

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

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

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

ester)

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

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

ester)
45

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

poly(bicyclo{2.2.1lhept-5-ene-2,3-dicarboxylic acid 2-(3-
50 indolyl)ethyl ester)



Cont act angl e

0] H20 Contact angle [ O ] a-brononaphthal ene 7s [ ml/ n2]

[
[m)/nm2] ysP [m)/re] 1 7.50 78 38.3 40.63 35.50 5.13 2 6.79 4.3 51.9 30

29.13 1.40

10

15

20

25

30

35

45
poly(bicyclo[2.2.1lhept-5-ene-2,3-dicarboxylic acid bis-4-(2,2,6,6-
tetramethyl)piperidyl ester)

Example 3

Catalytic grafting of monomers 1, 2, 3, and 4 onto EPDM rubber by

means of ROMP

In preparation the base polymer EPDM rubber (Dutral TER 4049; EPDM
terpolymer of 55% ethylene, 40% propylene, and 5%
ethylidenenorbornene) is dissolved in toluene and reprecipitated
from methanol with 0.1 percent by weight of 3,5-di-tert-butyl-4-

hydroxytoluene as stabilizer.

0.2 g of purified EPDM and 0.004 g of 2-hydroxy-2-methyl-1-phenyl-
l-propanone (photoinitiator from Ciba) are dissolved in 10 ml of
toluene. This solution is applied by means of rotational coating to
a CaF, plaque (Spincoater RC5 from Karl Suess, rotational speed 1000
rpm, rotation time 45 s, rotational acceleration 1000 rpm/s) and
irradiated using a mercury vapor lamp under a nitrogen atmosphere
for 15 minutes. All further reaction steps take place under an
inert gas atmosphere. The specimen obtained is introduced into a
round-bottomed flask containing 3 ml of a 0.0015 molar solution of
the catalyst "Bisgpyridine Complex 6" (Love et al., Angew. Chem.,
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 copolymer 1 (obtained from monomer 1): 1729 cm™*
Graft copolymer 2 (obtained from monomer 2): 1731 cm™t
Graft copolymer 3 (obtained from monomer 3): 1729 cm™
Graft copolymer 4 (obtained from monomer 4): 1732 cm™

(ST
.53



3 7.76 89.2 37.2 37.53 35.97 1.56 4 7.62 74.4 50.5 38.25 29.84 8.41 G aft
copolyners 1, 2, 3, and 4 possess the follow ng surface 5 properties,
determ ned as descri bed above and conpared with cl eaned EPDM surfaces (see
Tabl e 5): Table 5 Pol ynmer Contact angle4F0]H20 Cont act angl e

Example 4
Preparation of a compound of polylethylene and polymer 3

0.2 g of polymer 3 was processed to mixtures with 3.8 g of

5 polyethylene (HDPE; high density polyethylene) using a laboratory
compounder (HAAKE Minilab Micro-Compounder). Compounding took place
in two stages (stage 1 and stage 2), after which a strand was

extruded. The processing conditions can be seen from Table 1.

10 Table 1

Stage 1 Stage 2 Strand
extrusion
Time [min] 2 1 1.5
Speed [rpm] 45 35 55
Melt temperature [°C] 190 190 190

The resulting polymer strand was shaped into test plates measuring
40x40x1 mm, using a Collin P 200 PV vacuum plate press. The

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

Table 2

Temperature

[eC] 170 170 170 170 40

Time [min] 2 2 5 5 15

Pressure

[bar] 2 10 50 100 100

20 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

25 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 1st cooling run
and in the 2nd heating run; the value reported in each case is the

midpoint figure (see Table 3).



[ 0] a-brononaphthal ene ys [ml/nR2] YSd [mJ/ nR] Ye [mJ/nR] EPDM 108.3 60.4
24.96 24.91 0.05 Graft copolymer 1 83.5 24.3 42.98 40.73 2.25 G aft

copolymer 2 96.5 43.3 33.84 a7

The thermal stability of the polymers was tested using a
thermogravimetry unit (STA 625 from Rheometrics Ltd.) (5 mg sample
in each case; nitrogen atmosphere with 35 ml/min nitrogen flow
rate; heating rate 10°C/min; samples heated from room temperature
5 to 500°C). The onset of thermal degradation of the polymers was
determined from the change in weight with temperature, and was

reported in °C (see Table 3).

Table 3
10
Polymer Ty [°C] Ty [°C] Decomposition
1st cooling run 2nd cooling run temperature

[°C]

1 31 33 211

2 33 33 358

3 6 8 221

4 -19 -16 223

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: water and a-bromonaphthalene) was determined

15 by the sessile drop method using a drop shape analysis system
DSA100 (Kruss) (testing at 20-25°C; drop volume: ~20 pl; reading
after 1 s). 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 (J. Appl. Polymer Sci., 1969, 13, 1741 ff.).

20 The isoelectric point of the polymers (in the form of films on
glass plates) was determined by means of measurements of streaming
potential (Anton Paar electrokinetic analyzer EKA; clamping cell
with PMMA counterplate; 0.001 molar KCl electrolyte solution); the
data were evaluated by the method of Fairbrother and Mastin (J.

25 Chem. Soc. 1924, 75, 2318 ff.) (see Table 4).



33.28 0.56 Graft copolyner 3 88.4 49.2 33.14 30.48 2.66 G aft copolyner 4
98.8 55.1 28.37 27.58 0.79 10 49 Exanple 6 Determ nation of the
of graft polynmer 3, and of
t he conpound of pol yet hyl ene and pol yne83 5 Determination of the

antim crobirgbiactivity of polynmers 1, 2, 3, 4 For the m crobiol ogical
testing, 1% strength solutions of polynmers 1, 2, 3, and 4 in chloroform
were prepared. Fromthese solutions, polyner filns were applied to gl ass

anti m crobi al

activity of polyners 1, 2, 3, 4,

pl aques MEgSHpI T G A0 x40t (retgtienal (,Ué:lti ng), O the yesppi aques t he
antimcrobial® aqtivity of| polyners 1, 2, 3, and 4 wadtested i™n accordance
with Japand8e i ddsfriisst offfdrd J| 3"¥2801: 20007/wisi| fgTthieé t ekrI/aflgani sns
St aphyl ococcus gureus (DSMQA4@)o and°Escherichia coli (DSM 787). As sanples
for conparison, |plagues of LLDPE (Dowl ex 2388; |inear |ow
naphthalene

1 7.50 78 38.3 40.63 |35.50 5.13

2 6.79 4.3 51.9 30.53 [29.13 1.40

3 7.76 89.2 37.2 37.53 35.97 1.56

4 7.62 74 .4 50.5 38.25 |29.84 8.41

Graft copolymers 1, 2, 3, and 4 possess the following surface

5 properties, determined as described above and compared with cleaned

10

EPDM surfaces (see Table 5):

Table 5
Polymer Contact Contact vs ke ysP
angle angle [mJ /m?] [mJ/m’] [mJ/m?]
[°] H,0 (el
a-bromo-
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




15 density pol yethyl ene (containing 1-octene)) were tested. The |iving
m crobe counts CPU mM (colony-formng units per milliliter) were determ ned
directly after inoculation (start) and after 24 hours of incubation for the
polymers 1, 2, 3, and 4 and for 20 the BEDPE conparison sanple (see Table
6). Table 6 Staphylococcus aureus Escherichia coil Start[CPU nl] 1.1.105
1.15-105 Lﬁma@parl son sarrpl e[CPU/m] 8. 9 106 8.5.106 Pol yrer 1[CPU/ ]
0 0 Pol ynepet4:@pRuf the pHE /3¢ palyme

of graft polymer 3, and of the compound of polyethylene and polymer

3

Determination of the antimicrobial activity of polymers 1, 2, 3, 4

For the microbiological testing, 1% strength solutions of polymers
1, 2, 3, and 4 in chloroform were prepared. From these solutions,
polymer films were applied to glass plaques measuring 40 x 40 mm

10 (rotational coating). On these plagues the antimicrobial activity of
polymers 1, 2, 3, and 4 was tested in accordance with Japanese
industry standard JIS Z 2801:2000, using the test organisms
Staphylococcus aureus (DSM 346) and Escherichia coli (DSM 787). As
samples for comparison, plagques of LLDPE (Dowlex 2388; linear low

15 density polyethylene (containing l-octene)) were tested.

The living microbe counts CFU/ml (colony-forming units per
milliliter) were determined directly after inoculation (start) and
after 24 hours of incubation for the polymers 1, 2, 3, and 4 and for

20 the LLDPE 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] 0 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
25

For the microbiological testing of graft copolymer 3, a 40 x 40 mm
glass plague 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

30 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



0 2000 Determnation of the antim crobial activity of graft copol yner 3
25 For the mcrobiological testing of graft copolynmer 3, a 40 x 40 nm gl ass
pl aque was coated with EPDM rubber (Dutral TER 4049; EPDM terpol yner of 55%
et hyl ene, 40% propyl ene, and 5% et hyl i d®fenor bornene). The EPDM fil m was

crosslinkeg hyadNVahadiati 9ns 3Qmkider2- hydioXyna- RehdWiel sphangh-fapr opanone
(photoinitiator fromC ba), as described in Exanple %g”" S _.speci men was
PYSTCEI SPYT

b 1
pl aced in B6°MDA"G 'FG6157 ¢S BET TR 0F° tHTE LAt H Phe Conpl ex
6" in absolwter acet oregenaadnddpiete giihkysmwahed treated gm bat<hvawagasheat ed at

40C for 2 90ndedindere AR LY tacdas ALBPSPRCEEntARlRY ddal & RBot ke speci men
was renoved andﬁ\gﬁshed wi th acetone to rong)ve unattacﬁed |nietd ator, under a

ni t r ogen > af bR PHEr8 1 Fh & sPEETEN’ tFeaPEY IR PHiS Ray Wa&%tthnsferred to a
| abor at or y raatociravessdntvas ficage8rmi 08¢ f@r02875 (Bhawiar of obvgen nerek

nonomer 3 iB; absQl Ut Bhacehontacths saal B eaag) ipaivessek ywascheated at 40C
for 24 h (absence of ox%_%en and npi sture). Then the rcgacti on. was hal ted by
p

addi tion offabutitt T W' GERRThyRdviHy SPETHER, “ahd FRE=Ep&RFHEh was renpved,
washed repeabeatiedlyi vtirhaeettome to rewuvergsasiidualonpueormed ewpriérnesol yer,
10 and dpi gdaai 8ACat Thecpradictosas ¢haracketiaadebyo manss ot Ml FTIR
W. On the _specinens thus treated the antimcrobial activity of graft

copol yrer §T\J?\53 %ested in accordance with Japanese industry 15 standard JI S
Z 2801: 2000, using the test organisnms Staphyl ococcus aureus (DSM 346) and
Escheri chi &cohs sppSNer@7yhuadrsarsl é8ef vt @dapies orCtiyEaY REs 96~ L LDPE

( Dowl SX 23%8%013{11{&&&5 xbaQ;WtGEtg@i iy pelopabhyd &ﬂeh(fé@ahaﬁéiﬂﬁguitmt ene)) were
tested. .20 e.livi ' ounts CE col ony-f orJyi ' er
Mol tlér )Slﬁ%?%rddg?%rggzgég:Zgllog)éclﬁlfga %%S%O%{ﬂa%f%% é(pé‘p%i#y"gg‘é?af ter 24
hours of i reabet i @AM A6t hed gisgherkdiel gorer (BSMAB 7P orAs KE™PLIPPECEonpari son
sanpl e (segohphti®oh) . pideudable rippt @Bhyé00a6e sl iadheUusowEaeherdychi a col |
Start[ CFU rgollygﬁh%-le 9. 105

ene (containing l-octene)) were tested.

La
|

20 The living microbe counts CFU/ml (colony-forming units per
milliliter) were determined directly after inoculation (start) and
after 24 hours of incubation for the graft copolymer 3 and for the

LLDPE comparison sample (see Table 7).

25 Table 7

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

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

35 HDPE were tested.



LLDPE conparison sanple [CFU ml] 5.64.106 7.56.106 Graft copol yner

3[CFU mM] 4.20-104 5.10104 Determ nation of the antimcrobial activity of

t he conpound of pol yethyl ene and polynmer 3 30 The test plates produced as
per Exanple 4, containing 5 percent by Wdight of polymer 3 in HDPE, were
tested for t8pt]0:6H0R AlopaCidutict YordY m@C eydancawihy wlapangse industry
standard JI S %_,801'2000 gn res gg;.of tpe Qgcteria.fiaghyg coccus aureus
(DSM 346) &nd FEF i EHCa R BT P ESMI78Y Y ASTE CBRBATIESR Sarsl g,anﬁaat es of
pure 35 HDREtwerd hestedf imubiheold ifeingharHEbPBlelyvemts comyupd and

(col ony- f oregi NghdIRbiSa P&6n Mdrgi b 1 /IXL: MBS determabneds)directly after
|noculatgon (start) and after 24 hours of incubation for the HDPE/ pol yner 3
conmpound angigrsthe conpari son sanple (pure HDPE) (see Table 8). 5 Table 8
St aphyl ococcus”_aureus Escherichia coil Start[CPUmM] 3.5.105 3.9-105

Staphylococcus Escherichia
aureus coli
Start [CFU/ml] 3.5-10° 3.9-10°
HDPE comparison sample [CFU/ml] 5.64-10° 7.56-10°
Compound [CFU/ml] 3.00-10° 3.78-10%

Example 7

Preparation of monomer 5

10 4- (exo,endo-Bicyclo[2.2.1]hept-5-en-2-yl)benzyl 2-dimethyl-

amino)ethyl ether

100 mmol of 4-vinylbenzyl chloride (from Fluka), 200 mmol of
freshly cracked cyclopentadiene (bp = 41°C), and 10 mmol of BHT

15 (2,6-di-tert-butyl-4-methylphenol; stabilizer) are mixed with
stirring in a reaction flask equipped with a top-mounted condenser
(reflux condenser), and the mixture is heated under 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

20 product is distilled under reduced pressure (< 1 mbar). At a
boiling temperature in the range 90 to 100°C, the product is
obtained as a virtually colorless ligquid. The product obtained by
distillation is purified further by column chromatography (silica
gel as stationary phase; eluent: cyclohexane/ethyl acetate in a

25 volume ratio of 50/1). This gives the purified intermediate
4- (exo,endo-bicyclo[2.2.1]lhept-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).

30 Analytical data for 4-(exo,endo-bicyclo[2.2.1]lhept-5-en-2-yl}benzyl
chloride:
NMR (1H, 500 MHz, CDCl,): 7.27, 7.25, 7.15, 7.14 {(aromatic C-H),
6.27, 5.80 (CH=CH in the ring), 4.59, 4.57 (phenyl-CH,-Cl).
FTIR (film on CaF,, cm?): 1265 (benzyl chloride group), 1614, 1513
35 (aromatic), 3057 (=CH- in the ring)



HDPE conpari son sanple [CFU M ] 5.64.106 7.56.106 Conpound [ CFU/ nll
3.00.104 3.78.104 Exanple 7 Preparation of nononer 5 10

4- (exo, endo- Bi cycl o[ 2. 2. 1] hept - 5-en- 2-yl ) benzyl 2-di net hyl am no) et hyl et her
100 mvol of 4-vinyl benzyl chl oride (fro FI uka), 200 mmol of freshly

cracked cycl opent adji ene (b nmmp| _of 5
(2, 6-di -te(r‘:[ tit Y reac% (F ﬁéﬁ%l Pa%cel |u§§rj)s §rsefcl3r?1‘|-l|;<£éva with stirring in a

reacti on fkta3 K“r@dqu)p?edllmﬂerlém%@RﬁtﬁﬁHWt edecorifensed (rer | ax leehdeiiser)
and t he m xtusephiese hatiedminides t&af bixabddeate ngnhgdearsni ed out using an oi |

bath w th §;{&mmeraltld.g.0f Tlh%ﬁ tﬂ%%mrm?é’hﬁ:teks?{hﬁé HEz'ﬁnolZoPOMdéumAfter
cooling, the crude reactl on gro uct is distilled urid reduce (g%{essure

(<1 rrbarr’) hydfidg Bof 15559t ?E‘?‘rﬁér t We L FPI5E°F afy 8187 Hlo°1bo xSt oduct
i S obtai nedibls stiviitaaREyer gloorie$s ninglywitdthaHatprezfliiet e obt @xaethdsy
distillati encysiaur:filedpt W tdhes -y vegkHiMmenhchr Rt ogranhyi4siihi ca gel as

stationar ymgpﬁsﬁ.’teg%l o@%lm%%?&?g%%gé ?ta@él agé;eetf ﬁkgpv!urge ogér \éOng’Eodl’ atio of

50/ 1). This gives e puri Internediate
4- (exo, end6Ebt & PerorPIer, 31 hdlsrt 593 25T9TDN5ER 2 yTUPSREYTI Y TR $62FEf®rred to

as 5- (41chkhororet byl ipdeeryl 3thisoyc| Bfx212. Hdureptit2r enédring . arftieg| ghofenil mol
Sll\(]éng ehgg@rtyl')e r3QcARl YEb Galh 1 dat@ koks wgter are ﬁ?dedl and then 2 05f00 Ve
SO %gQL%%chb%&tgaf 5 ISR S S N 500
ring), 4 595 exERctphefph- (IR e} 1LIEPER O idPﬁ%lWO@ﬁEnecn?}le). 1265 (benzyl
chl ori de gdoup)agrohbignel BGradh (arnerBed 0)ith38pkdsCrbdiun bfterogeng) 52 In
the neXt]_Sr%QE}Bé.I%@eSE&pltrigg P!%ngbbroem'&ﬁﬁ%té% l&"‘@éter) and then dried
over sodium sulfate. The solvent is then stripped off under reduced
pressure at a temperature of 80°C. The residue which remains is
taken up in 20 milliliters of n-heptane and freed from insolubles by
filtration. Gaseous hydrogen chloride is introduced into the heptane
20 solution, leading to the formation of a white precipitate. This
precipitate represents the hydrochloride of 4-(exo,endo-
bicyclo[2.2.1]hept-5-en-2-yl)benzyl 2-(dimethylamino)ethyl ether.
This precipitate is separated off by filtration, washed with 20
milliliters of n-heptane, and dried under reduced pressure at 40°C.
25 The dried product is introduced into a solution of 2 g of sodium
hydrogen carbonate in 50 milliliters of water and is extracted with
100 milliliters of dichloromethane. The dichloromethane extract is
washed with aqueous sodium hydrogen carbonate solution (2 g in 50
milliliters of water) and then dried over sodium sulfate. The
30 solvent is then stripped off under reduced pressure at a temperature
of 40°C. This gives 3.8 mmol of 4-(exo,endo-bicyclo[2.2.1l]hept-5-en-
2-yl)benzyl 2-(dimethylamino)ethyl ether, also referred to as [2-(4-
{bicyclo[2.2.1lhept-5-en-2-yl}benzyloxy)ethyl]ldimethylamine, in the
form of a pale yellow liguid. 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[2.2.1]hept-5-en-2-yl)benzyl
- (dimethylamino)ethyl ether:
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,;-O-); 3.53 (-O-CH,-CH,-N), 2.52
(-0-CH,-CH,-N), 2.26, 2.27 (N-CH;).



4.5 mol of 2-di nmet hyl am noet hanol are di ssol ved under an inert gas
atnosphere in 10 mlliliters of absolute (anhydrous) dinethylformam de.
Then at roomtenperature 7.2 muol of sodium5 hydride (in the formof a 60%
di spersion in nmineral oil) are added wi 8 stirring. After 30 nin 5 mmol of
the i Int er medirat ﬁs(iém(&f@aepdehilwcm[sZ %51%% hemmaﬁéen awls)gt;md&y(rj &dile@r i de,
in solutio n. ers V. mani de, are added dropw se over
a period 02 EO m rzrmff%rder g’n mg%‘v éggé at” m)ghehere Subsequently the reaction
10 m xture is heated at 60C for 12 hours wrth stirring. After the end of
the reaction, 50 mlliliters of water are added, and then 2 g of sodium
hydr ogen c&FBB%&& (in powder form) are added. This mixture i s extracted

w th 100snipkkpidrdteps dlf pdilyﬂfdxorsonﬁmaﬁe ofl'ReMeEli chl or onet hane ext ract is
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then stri pﬁéde f under reduced pr essure at a tenperature of 80C. The
residue which remains is taken up in 20 mlliliters of n-heptane and freed

frominsolubles by filtration. Gaseous hydrogen chloride is introduced into
t he hept ané-20 wollutt dn,(ekeadidagbiaycilhé2 f2oR penton -ef - avwhbereypr eci pi t at e.

Thi's prei Raiﬁétﬁlyﬂﬁﬂfrﬁﬁ%ﬂh§l theehydy @QQélezledeurQi‘eHaﬁ exRrengor
bi cycl o[ 2. 2 ept - 5- en- ether. This

di.met h m.no t
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i ntroduced "bBEIS{/ﬁd%é WHonBMeLfs n2 g Oy <8 OfiHD by dr109emnsar. benat.e bioDb0
mlliliters of water and is extractéd with 100 mlliliters of

di chl or ometthane:!  THEO Ti“CAP br de PREHE CBxtT dcfli ¥ RAsHetwi t h aqueous sodi um
hydr ogenscadbohatoeesioing, i o0 {dded with56timdingl i Ther seadtiwat eijtvandid hen dri ed

over sodiumspldate. Jhe 3 e?:%ltﬂgé‘tfo'rszz; h‘?@nsﬁﬂé QB@an_Qaf fof%%'%uE@%‘&ed
pressure at a tenr%erature 0 Thi's gives

B Conor enaG BrtT O Pors e s FrRasos. Je%’z'eﬁ‘iﬂﬁrli‘é?ﬁgyl?y ?déarm I‘?§I%1rﬂr|’?8)*e?fhyl
et her, al sethef eringtl dtheas TH: fdaction solution is concentrated under

{bi cycl o[ZT%d&cléaerareésﬁe 2rifd hRenzul: ety gLyl antaes dinat he form of

a pale yellow liquid. This corresponds to gleld of 6%35 (based on
4- (exo, éﬂdé’eﬁ’r?ﬂfcl 6][“:-2n ’Ze?]fh%“rﬂltét%% 3091 9458h fﬁme&HFB? é’)af_lt‘"ﬂ’ﬁalaﬁ}?r cal data
for 4-(exodendd-thi cycdteh?. Peibhhepidea eadedl pherrnyk & (4draet hyl am no) et hyl
et her: NVR (1H, 500 MHz, CDC13) : 7.10-7.26 (aromatic CGH), 6.25, 5.78
(CH=CH 40 in the ring), 4.51, 4.48 (phenyl-CH2-0-); 3.53 (-0-CH2-CH2-N),
2.52 (-0- Chigi&H2~RE, 8 2.m360f Dol 7 U\k-kﬁlzgzaiorz 931 HebR-§ fdd-m-on Heak@l M 1) :
1615, 1514 r I 1 nz h , 3057 (=CH
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intherin repar on o

Pol y( 4- (Bi g%ﬂém[l?[% 3] Héppt 5i-En- 2= PB@WYQQ%AQ@%W%(HWHH)%P hW et her}
0. 37 mmol ehedfdexor endaibi gyiabe[ 21241] feptoodymi- Zsyéd]bfmeWfoZ‘- 10

(di nethyl a th th I.SSol u here in 5
milliliter S’&g@ X{juttehe by O%d(r;l é%?r %rgg ] o%(rlgﬁr%e gﬁgﬁg i‘ch h(gj}soqgglgn freed
from di ssol ved oxygen. Then 0 0012 nmol of "Bi spyridine Conplex 6" catalyst
(Love et a e 114(21) 4207-4209), in solution in 3 m
of absol ut @’nigytdrgém arg]arrg]?hapn ymé% added with stirring. The reaction

m Xt ur e 3i0s N¥R| fited58f MigontR@dperatarse’f 61H=24 in ithet heinabbehwe 6fl%mi sture
and oxygen. Ibenrithe 4 eactbhyiSchebm nated by caddixt ign efsH dpogs,-of ethyl
vi nyl et her The reactr on soI ution is concentrat ed under reduced pressure.
The resul t iy Bol §rcr M5 ecipitated fromn- 20 pentane, then
reprecipitated from di chl oronet hane/ n- pent ane and dried to constant wei ght
under reduced pressure at 40C. This qr ves 81 ng o

pol y{ 4- ( bi &féRo{rplzma] HePm- T €1F2- ¥h) berdAfl - %rhretlﬁ%arﬁ%é) et hyl ether},
al so referr@dotaxias, pD.LO)B([BeI(z%rl ether C-0-C), 966 (=CH- in the main

chain)



25 {bicycl o[ 2. 2. 1] hept - 5- en- 2-yl } benzyl oxy) et hyl ] di net hyl ami ne}, in the
formof a pale yellow solid. The polyner is soluble, for exanple, in the
foll owi ng sol vents: dichl oronethane, chloroform Analytical data for

pol ymer 5: 30 NMR (1H, 500 MHz, CDC13):%54.8-5.7 (CH=CH in the main chain),
7.18 (arongkifhe 4- 48 (phenyl-CH2-0), 3.54 (-OCH2-CH2-N), 2.54 (-0-CH2-
CH2- N), 2.2?2%%FCFB). FTIR (E mer  fi . 2768 (N-CHz2-),
1615, 1514D8%ermipaiagn gf the gt 242 f Sfatald >-CH in the main
chain) 54 Exanple 9 Determ nation of the antimcrobial activity of
polymer 5 For the mcrobiological testing a 1% strength solution of polyner
5 5 in chl Beofidemigrebpebysiced. tony thdSessEngth ofrd Ut pet e PO FIMEAES wer e
appl i ed t0igl @85rptAGURSs RABHEENY F4Om X140 NBV1IGEDSRE,i @BRYmezoating) . These
pl agues were used_ to test_ the antimcrobial activity of olgner 5in

accor dance"ift KPS aPEh &8It afFuBt 79758t Brtfard=d 1S 7 Y8 éﬁ%@,t 88thg the test
m crobes Staphiykboconciss slHers (28Vui€d 346} estAshe oarpanisorbisanpl es,
uncoated gLass, ;R a&f’?%lgﬁ&e_st ?ﬁtf&or&%é WYL B eLAbe L GOMNLS s Cildath
(colony-formng units per ml |I|ter% were determned direcily after

i nocul at i oA st 4F03:20R4 - aftidP Dle HEF SMGFOPRR H5aPT O PEF DSy E: B°Hnd t he
conpari sonzdd sasptenpagh8ss)sahpfbes, Tabteat8)l. glkalsl pl&ues Btwaphygbosbeccus
aureus Start[ CFU nil. ]

b =

F1L O

The living microbe counts CFU/ml (colony-forming units per
milliliter) were determined directly after inoculation (start) and
after 24 hours of incubation for polymer 5 and the comparison

15 sample {(glass) (see Table 9).

Table 9
Staphylococcus
aureus
Start [CFU/ml] 6.00-10°
Comparison sample (glass) [CFU/ml] 9.77*10°
Polymer 5 [CFU/ml] 1.86*10°




6. 00. 105 Conparison sanmple (glass) [CFU M ] 9.77*10 Pol yner 5[ CFU m ]
1.86*103 55 Cains: 1.Biocidel polyners conprising structural repeating
units according to formula 1 n= 0, 1 fornmula 1 where X1 and X2 are sel ected
froma group conprising -CH2-, -CH2-CHZs, -0-, or =(C=C(R1)R2), with R1

R2, = H or straight-chain or branched C1-020 al kyl, where the substituents
Si, 52, 53,Cla#nsare selected fromthe group conprising H, straight-chain or
branched Cl1-C20 al kyl, cycl oal kyl, aral kyl, alkylaryl, where at |east one
of the substituents S1, S2, 53, 54 has a structure -a d, -a-b-d, -bc-d,
-a-b-c-d, where ais a stralght chain or branched - C20, al k Iene

pref erabl y &2- OBiogidel pRlyjgerssiomprising sidstural WB‘I"?QQ‘H"S@PC%B'I”%‘P B%Hie! havi ng
1-20 repeating units, or a C2-C4 al kyl ene glycol or C2-C4 pol yal kyl ene

gl ycol having 1-20 repeating units, qr cyckopen | ene, cycl ohexyl ene,

cycl oheptyl ene, or benzyl ene, phenyl 7—nonyl phenyl ene, or

phenyl ene, napht hyl ene, or nethyl enephgnyl e eﬁtﬁ phenyl enenet hyl ene, where

bis -0-, -0-00-, COO, -0-00-0-, -CO -NH-CO, -N (R3) - where
R3 = H, straight-chain or branched Cl- phenyl , benzyl,

phenyl et hyl , nonyl phenyl, -0-CO NH, R -NH-C(NH) -NH-, or
-NHCO- O, 56

n=0,1
formula 1

where X1 and X2 are selected from a group comprising
-CH;-, -CH,-CH,-, -O-, or =(C=C(R1)R2), with R1, R2, = H or straight-chain or
branched C4-Cy alkyl,

where the substituents S1, S2, S3, S4 are selected from the group comprising

H, straight-chain or branched C4-Cy alkyl, cycloalkyl, aralkyl, alkylaryl,

where at least one of the substituents S1, S2, S3, S4 has a structure -a-d, -a-b-d, -b-
c-d, -a-b-c-d,

where a is a straight-chain or branched C,-Cy alkylene, preferably C,-Cg alkylene, or
a siloxane, an oligo- or polysiloxane having 1-20 repeating units, or a C>-C,4 alkylene
glycol or C,-C, polyalkylene glycol having 1-20 repeating units, or cyclopentylene,
cyclohexylene, cycloheptylene, or benzylene, phenylethylene, or nonylphenylene, or
phenylene, naphthylene, or methylenephenylene, or phenylenemethylene,

where b is -O-, -O-CO-, CO-0O-, -0O-CO-0O-, -CO-, -CO-NH-, -NH-CO-, -N (R3) - where
R3 = H, straight-chain or branched C—C; alkyl, phenyl, benzyl, phenylethyl,
nonylphenyl,

-O-CO-NH-, -NH-CO-NH-, -NH-C (NH) -NH-, or -NH-CO-O-,



where c is a straight-chain or branched Cl-C20 al kyl ene, preferably C-C6
al kyl ene, or a siloxane, an oligo- or polysiloxane having 1-20 repeating
units, or a C2-C4 al kyl ene glycol or C2-C4 pol yal kyl ene gl ycol having 1-20
repeating units, or cyclopentyl ene, cYl ohexyl ene, cycloheptyl ene, or
benzyl ene, phenyl et hyl ene, or nonyl phenyl ene, or phenyl ene, naphthyl ene, or
ﬁet hylpe n\(/evlpI hwmar% ﬁn@a s@@gmm}g &er;maa s, anﬂemWagﬁbly$1=eN¢Mk{P5Nn$merN aze =
or ere the -e is a n r.adi c - - :
B N cubey 1 G R Gy o P XS B AR SRS O 85 Cobthy et azt iy
radi cal -NFéINrQwng!y@ﬂoﬂ‘ez'S@bﬁdlyélk%@fé dwr ﬁmrﬁyi 2oa@beaahg unitteoe R4, R5 are H,

straight-chain or, branc |, k ben hen nonylphenyl
phenyl, napgHERPENYIERE: ﬁygogl?)fy{lﬁ“e EV@?%%&WI °"Z*{ey"8¥' Fnyl‘%&'?ﬁ FrePt vl |

furyl, pyrrdnyiphetyiére) bephenylepy| haphtiytenepor mémyleaebmylsnazbrand R5 t oget her
with N of the ijR4 )RS5 forman azirine, aziridine, azete,

di hydr oazet en@gg?rﬁ pyrrol e, pyridine, azepine or azapan ring, where
the nitrogen of the group N(R4)R5 in such unsaturated rings optionally form
a doubl e boncfi1 to one of the substituents R4, R5 and therefore be in

quat er ni ze PR A he group - N(R4)R5, or together with N of the group
-N(R4) R5 and w td{Ra)RS wierger-eNfodPt her unsubstituted or substituted

het eroatons fromthe group -0-, -S-, -NH, -N(R6)- where R6 is H,
straight-chain or branched C 1 -C20 al kyl, benzyl, phenylethyl,

nonyl plhenyl cydoloerwr)ére tHeygroah exR4)RE0E acgcmﬂtdhwprtawcall Nbt-C(BiRi) g’tlag:ahe
triazole, tetrazole [ ne, tetrazipn t hi onor.phol i.ne, azol e

t hi azol e, thi adi azol%su@f t?ﬁe@ﬁ@nﬁﬁ‘ﬁ‘ﬁ AePIgURY g‘gf?ch%a?’ %'?y?é?zé%?ne or
N-substituted pi per aadiogt INHWNH, ohan 8l-substitoicdrhygeszinyf ratiieal, gr oup -N(f34)R5 in
such unsaturated rings optionally forma double 57 bond to one of the
substituents R4, R5 and therefore be in quaternized formin the group
-N(R4) R5, or where dvliete R43RE-areHpstraightohbinrarbeshched Cread alkylt leshzgl, t r ogen

het erocycl e whose bond to t a, bo f th stituent Si, 52,
S3 or S4 is via a I’I‘ﬂﬁ Ygihy H°”>§9%‘¥f&ﬁ rgylmph%y*, . XVEY%PP’FBP%’?%U‘ azete,

di hydroazete, azeti diybiehexyy,cycibReptylyfunyd] pyeriolys; thipptiengtl, pgridimil,per i di ne,

azepi ne, azepan heterocycle, or a 5-8-nenbered saturated or unsaturated

het erocycl e conprising N and one or nore further unsubstituted or

substituted het er oatgrnme fadizaist Reagd RBpogetlﬁér,wuthSN ofthngoupNNRﬁt})RSWbme R6 =
H, straight-chain or_branched. Cl- C20 a en t hyl. ..

nonyl phenyl , cycl opeétt3ATNe: geNidnR&7ete. 8%?'2%@ etl\%ﬁgs%Xrggen y‘t'%n?'he
conponent a, b or c &Ephb@r&k&}:ﬁinlrtdgewherslhe S&’rpgasonhegﬂoupa\l(wmami ng
carbon, preferably an oxaz (i azo traz i ne, .tetrazine,
mor phol i ne, t hi omor pH6h HASA C%u'aFﬁ H‘?SIOQ%'NMIV %rfﬂ %80@? éamgé’o‘?"é" of 3% i ni di ne,
pyrazine, pyridazi nesubplitpeita R4NR5 @hd hherefosd bé it raitgrhiped farmie tHeadreapeycl e,
and also cationic d r'vg}(%ves and saturated derivatives of these polyners.
2. The bi oci dal polm f claiml, where nis O 3. The biocidal polyner
of claim1, characterized in that it is a honopolyner or a copol yrrer 4,

The bi oci dal pol yner aracte n th the co is a
random copol yner, arf' z?qe@?%a\fmhﬁ% ﬁtgsar%’e?\k@% ‘Ul‘?lé”' ?ﬂﬁ?fr?é 'g3?'¥ Foraft
copol ynmer. 5. A bi oqindabstitby sESUbBli®td Knsmpamats fcn‘m thwgromp O, eS-hiNte, del
polymers of claiml or_qof one . or e _bi ocj del | aim 1 and one
or nore further pol y'ﬁ‘é’?@ whe '%’ﬁggtﬁ%@ hﬁ&ﬁ‘a'%r@ ¥h%{(§h§ °oq‘(ikyilbaﬁ nAyls,
characterized in thqdhehfl@th&urmbrwhml , By@6sentyl ecyamhyxyn arregeisteptylOboy ef i ns,
pol yethyl ene, - pol ypra%pglxazog trlgzolg tetraoz)g)?er]%’ azp ine, ¥e§ra¥me, t?\lomorphohne,

imidazole, thiazole, thiadiazole, pyrimidine, pyrazine, pyridazine,

piperazine or N-substituted piperazine ring, where the nitrogen of the

group -N(R4)R5 in such unsaturated rings optionally form a double



pol yacryl ates, polynethyl nethacrylate, PVC, polyam de or

pol yterephthal ate. 7. Use of biocidal polyners conprising structural
repeating units according to the forrgj a 1 or biocidal polyner blends of

t hese polyners and/or their cationic dnd saturated derivatives, conposed of
two or nore of these biocidal polyners and/or their cationic and saturated

derivatives or of oOn@n@to BRE 6f tAé slibitientl RE| REGNPRIETSE Deamdusterrided 1
cationic and saturated derlvatlvezﬁgﬂg one or nore further polyners, for

produci ng bi oci dal | Yo 1@ 9puBall coatings, surface nodifications or
medi cal or cosnetic fornmulations. 8. The use of the biocidal polyners
and/or of their cationic and saturated derivatives or of the biocidal

pol ymer bl eid¥e ¥ 1%l aim 7, in dispersed or dissolved formfor disinfection

in industrial water-nRyefitbsailiraicd of 0ALAt0GtaBRiR6gehytTdteBBycle whose bond to
the component a, b or ¢ of the substituent S1, S2, S3 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 -
O-, -S-,-NH-, -N(R6)- where R6 = H, straight-chain or branched C1+—Cyo alkyl,
benzyl, phenylethyl, nonylphenyl, cyclopentyl, cyclohexyl, cycloheptyl, whose
bond to the component a, b or ¢ of the substituent S1, S2, S3 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,

and also cationic derivatives and saturated derivatives of these polymers.

2. The biocidal polymers of claim 1, where nis 0.

3. The biocidal polymer of claim 1, characterized in that it is a homopolymer or a
copolymer.

4, The biocidal polymer of claim 3, characterized in that the copolymer is a

random copolymer, an alternating copolymer, a block copolymer or a graft

copolymer.

5. A biocidal polymer blend composed of two or more biocidal polymers of claim

1 or of one or more biocidal polymers of claim 1 and one or more further polymers.
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6. The biocidal polymer blend of claim 5, characterized in that the further
polymers are polyurethanes, polyolefins, polyethylene, polypropylene, polysiloxane,
polystyrene,

polyacrylates, polymethyl methacrylate, PVC, polyamide or polyterephthalate.

7. Use of biocidal polymers comprising structural repeating units according to the
formula 1 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 cationic and saturated derivatives and one or more further polymers, for
producing biocidally active products, coatings, surface modifications or medical or

cosmetic formulations.

8. The use of the biocidal polymers and/or of their cationic and saturated
derivatives or of the biocidal polymer blends, of claim 7, in dispersed or dissolved
form for disinfection in industrial water systems or in cooling-water systems.



