4 WD 2004/ 096927 PCT/ N020114/ 000115 POLYANHYDRI DES, PROCESS FOR THE
PREPARATI ON, USE I N ANTI FOULI NG PAI NT AND ANTI FOULI NG PAI NT CONTAI NI NG
PCLYANHYDRI DES 5 The present application relates to a pol yanhydride which is
characterised by the fornmula -(A).-(B)b-(Cc-, wherein a is an integer
exceedlng zero, b and c are zero or an integer greater than zero, and 10

a+b i an wehadRvesdt 2 or nore and wherein A correspongerigoRiGoofiss Tor €
structures correspondi ng to one or nore of the follow ng general formulas

[, 1i or 11l OO OX ~ L7 1In'f" XOO1l |I p is wherein X, is 0, NH or CH2
Y, is Nor CHZ is H Cl1.12 alkyl, -C(OR or --0CCOR R is Cl1.12 al kyl,
- R2- C( O NHRPOLYRNHYDRINES, PRORESS FOR THEI RRERPABRATION; USE R al kyl, Cs. 20

aral kyl or . r js_0 W r i usi ve; pisQOor1l;
O O kaF5j a%’ﬁ%’éé{%g’fd@!f Q%%ﬁm‘ﬁéﬁgﬁwﬁg ein X11 is O NH
or CH2 RS | pOLYANMYDRIDESaI ght chain Cl1.8 alkylene, and nis 0 or an
integer from1 to 8 inclusive; 5

5 The present application relates o a polyanhydride which is characterised
by the formula -(A)a(B)o~{C)c-
wherein
a is an integer exceeding zero,
b and c are zero or an integer greater than zero, and
10 a+b is an integer of 2 or more and wherein

A corresponds to one or more structures corresponding to one or more of the
following general formulas 1, it or Ml

y’ O
1O
xi Tyt A !
Z
15 wherein
X;is O, NH or CH2
Y,is Nor CH

Z, is H, Cy.1zalkyl, -C(O)R' or —-OC(O)R’

R'is Ci.12 alkyl, -R*-C(O)NHR® or ~R?*-C(O)OR®
20 R?is Cy.¢ alkylene

R® is C1.20 alkyl, Cs.20 aralkyl or Cs.00 aryl

n is 0 or an integer from 1 to 8 inclusive;

pisCort;

o)

QO™



O0OO0OO0O Xml ]Jn- 1 ]~ XWOZe OIll wherein Xwis Nor CH Yoi is N or
CH Z111 is -C(OR6 or -OC(OR6 10 R6 is Cl1.12 al kyl, -R7-C(O NHR8
or-R7-C(OOR8 R7 is Cl1.8 alkylene RO is C_20 alkyl, aralkyl or aryl nls O
or an integer from1l to 8 inclusive;, is B corresponds to one or nore |

st ruct ur eswaizndopése7 general fornmula 1V O QO AROO |V  wirayaizodBuis Clr 16

al kyl ene, Cg_20 aral kyl ene or an arbitrary conbi nati on of one or nore of
the units -(CH2)g-, -(Or and -(phenyleneg5 -, wherein q is 0 or an integer
froml1l to 4 inclusivee 20 r is O or an integer from1l to 3 inclusive s is O
or an integer frdf®€o 2 inclusive, and q+r+s is an integer of 1 or nore,
and C corresponds(ltigogrpmgfo]r%re structures with the general fornmula V
-R1-O V WO200U/ 096927 PCT/ N0OZ2004/ 000115 3 wherein R10 is one or nore
groups sel ected fiFdmbeanced arrshiaight chain Qe alkensslante or C,_16 al kyl ene. The
i nvention further, ; ; ; preparation of the

pol yanhydri des, l?s'%%o%tﬁy%ﬁ%@rﬁ)ﬁ??d’fé@ﬂg\f%’ preparation of antifouling
paint, amd s antifouling paint containing the pol yanhydrides. Surfaces that
are subnmerged In seawater are subjected to fouling by marine organisns such
as green al gae, bro@n al gae, ¢parnacl es, sels, tulge worns and the |iKke.
On mari ne constructjons_suchfas vessels, onl platfo ms,/buoys

xg T hvet3nx, ©
l

o Zy o
wherein
Xmis NorCH
Ywis N orCH
Zinis -C(O)RE or -OC(O)R®
10 R® is Cy.12 alkyl, ~R7-C(O)NHR® or ~R’-C(O)OR®

R’ is Cy.g alkylene
R® is Ci.z0 alkyl, aralkyl or aryl
n is 0 or an integer from 1 to 8 inclusive;

15 B corresponds to one or more structures with the general formula IV

O O
/lLFlg’“\Q/ v
wherein

R® is C1.15 alkylene, Cezo aralkylene or an arbitrary combination of one or
more of the units (CHa)q -, -(O) and —(phenylene)s -, wherein
g is 0 or an integer from 1 to 4 inclusive

20 ris 0 or an integer from 1 to 3 inclusive
s is 0 or an integer from 1 to 2 inclusive, and
g+r+s is an integer of 1 or more,

and C corresponds to one or more structures with the general formula V

—R—0— V



etc. this fouling may result in increased | oad and accel erated corrosion. On
10 vessels the fouling will result in reduced manoeuvrability and will al so
increase the friction which will cause a reduction of the speed and

i ncreased fuel consunption. To prevent attachnent and grow h of such nmarine

organrﬁns Wwoablmasziknown as antifouling paints are useq, ﬁ%ﬁ ts
usual ly consist of a film formng binder with or wt hoft F‘é‘g’?féé

activity, together with different is comgonents such as pignents, fillers,
solvents and biologically active substances. O the antifouling types of

pai nt that RAeRiIAEERisesslol motdigrolps seleckriitem Cesekiviand, G, %l@ﬂéﬁé geling
pai nts contalnln organotln pol ymers have been extenS|ver use These

t ypes of papmﬁ B8€g. described in GB1457590 and GB2152947. The

success' wi t h t heTRrglihvdifibh SIRHES rélated 183 HobSs SR bhid s is 20 due to
the fact that the or| \Zamotl n pﬂwrrrer ot% t@b pai nt bsu‘iryfrg%mpﬁ‘yﬁtreol yzes in

seawat er t opplyRehydrides, ysgampmlmhydumfomr@a@m ofantifeylingqrainteand

bi ol ogi cal | pol ymer on the surface becones
hydr ophi Fi CXntéfﬁg |ﬁq§ g‘ow@?@ hz%&hqﬁpﬁa%pbecones self-polishing. This
sel f - pol i shi ng eBlLdates mwaredmﬂJmeng'eddnh seawatel apssubjécted ¢o oudhgdycal |y '
active conpound and contrlb tes to 2 vi de_a snooth surface

results in MARELIIRPISES BT %’[%@ﬁa?@@ BTOW"t‘#H?? rEBﬂ??'r’UE??%Vm%d wat er .
I'n the receglopmeairl theaus. onsnakm@rbdweiruems@cﬁra@we@aasnbmblaﬁafrﬁgtbiwis the
use of iriorganotin conpounds. It has been found that t he organotin

conpounds  ekathisfeuling raay eesull i Invieases Ingdiand psselerated garresion) Qn
(ArTDUtYLET N ye@lds Mg GarieduR fERkduBDE ndloBuifabliny Sy dif Akl at i on

“in the sedlne S in oca 'S ar eas n t has been
sone or gani $matiohawhick wilwauseta mductm'eo‘sthelspeesiamd 1m¢reased:mebomn1mmmmd t hi s

has resulted in ver al eth as | osex in e snall
Nucel l a /apill usﬁ%rﬁfeym;é&ggﬁ epﬁ#r&ci S‘@F% s@%‘}g{?@pne Fiyistog eRE

Cr assost r ea kgib@hsas WMUfEIPG/ 29118 are (Sed. NGRE0 Hairid Limally consibt Gbasumuent | y
I ncreased restrictions qQn orwg%notl n, conpound as t the se has been

i nposed. ThéoTHRE o or pethopt H‘Q'O@Q}%FW: E}ge fteebb; oved a

treaty wgth c%vr-@o?:@ﬁ{s w&msbpugmaﬁtsaﬁmra 5§ow@ﬁ‘s ahd %ﬁcﬂ@@é&ltﬁ&i@%ﬁﬁ&ﬁﬁ?@é

b|0C|de |n oulin ain romJanuar¥ S AS aresult o
several tin free erih'f-‘ﬁa Kling wpes ehpainhthe be\eenbeen used in the recent years,

self-polishing antifouling paints containing organotin polymers have been
 extensively used. These types of paint are e.9. described in GB1457590 and -
GB2152947. The success with the self-polishing triorganotin containing paints is
20 due to the fact that the organotin polymer én the paint surface hydrolyzes in
seawater to release triorganotin compounds which are very effective biologically
active compounds. The remaining polymer on the surface becomes hydrophilic
and thereby erodable so that it becomes self-polishing. This self-polishing effect
provides controlled release of the biologically active compound and contributes to
25  provide a smooth surface, which results in reduced friction between vessel
(marine construction) and water.
in the recent years focus has been put on the environmental effects of the
> use of friorganotin compounds. !t has been found that the organotin compounds
that are released during the hydrolysis, in particular tributyhtin, are slowly
s degraded, and this will result in an accumulation in the sediments in localised
areas. In addition it has been found that some organisms have shown extreme
sensitivity to these compounds, and this has resuited in several non-lethal effects
such as imposex in the snail Nucella lapillus and increased thickness of oyster

shell such as e.g. Crassostrea gigas.



devel oped and introduced. These paints are e.g. described in WO 8402915, EP-
646630, EP-802243 and WO 9606870. Described here are self-polishing
antifouling paints wherein instead of incorporating organotin groups in the
used polyner, organosilyl groups or organic acids bound to netal atons is
10 i ncor pomas muals/ovshaEr acteri stic al so for these sel f-pol pefinagdooloshifd e,g('
antifouling systens is that they consist of polynmers with groups whi'ch can
be hydrol yzed and which secure the contr#lled dissolution of the polyners
and thereby release of antifouling biologically active conpounds. In

WO 9641841 and WS omemwptiyincjeaseddesiicinnsen peganplin compound as e theii gsear e
descri bed, | r . I i : ] d
hor eby g varas Sedff FSRet vRS 1hCraEhal Wefrhd B glont 0, 367 abftled
that these stysdtgmsthod ghaivatiprohildtion agessstssetdf ergsasmlinroedhjoumids kg biccidaire whi ch
I S necessary_t btain sufficient LShing and antifouling effect. 20 In
EP- 0659848 a?f&lﬁ !WT‘;FQ"W%"H%@ 10%%hh3at urat ed anhydrides in copolyners
toget her i th acrad aGessi of B eeveral timeéd antifvulingsysdemsiave baeg descri bed.,
GB- 2249791 descri bes the use of _paint containi ngﬁw nyl pol émars with

anhydri de si develorashandintipdrged.JhessMaints arg e Gk daecritied i WQH4028150EB41342

| d i I ' il ' S, . 25 1
Th- 04135284 RO RO O R Do K e s
wher ei n t he aytifodingzpaibisewaereindnstged lob ingorpdrating organetimgroupstimtive used he

pol ymer is describe hay that t.he f relate ol ymers of

t hese, where ﬁly?ﬁg 9‘99%&%@9@&&%@%@%& B§§§%P°a?‘§?a§ iaicaﬁ? d in the main
(Chai ndO]f 1 heiﬁnom@l@_ daadﬂa%ﬁbrfs!ﬂe ﬁ_lmlfpamh;fdrsblﬁﬁﬁlikl@mg tinfre aitiri;ailhgct ures, are
suited for the use.in self-polishing antifouling coatjngs. e present
hvent i on i PYPRedRIE B TSI O BAVERHS 1R Srouhs-NBB Ganisg REWARY apfat
the pol ymer s it icird it Cdhitiolled WiksERIER BE tHeptIfmbRs and'Hefatiadicugbdpi | i ty.
Hydrol ysis rate and polishing can be controlled by the structure and size
of the branchanigylingeiolngicadly activereompeundsi. n chai n and t he WD 2004/ 096927

roperties are oblaVGdBR B4 aha K5 oBANAS EICEAURE moRGeR bl eleld
pol i shes iandatehdesmibetipwhich@réirepartsddaltydrolyze in contact with sea water and
thereby give a self-polishing system.
On the other hand, experience shows that these systems ofteri do not
possess the required hydrolyzis rate which is necessary io obtain sufficient
polishing and antifouling effect.
20 in EP-0659848 and EP-0608132 the use of unsaturated anhydrides in
copolymers together with acrylic acid esters or methacrylic acid esters are
! described. GB-2249791 describes the use of paint containing \}inyl polymers with
anhydride side groups with hydrocarbon or siloxane end groups. EP-0561342 also
describes the use of vinyl polymers with anhydride side groups. _
25 in JP-04139284 the use of anhydride polymers from simple unbranched
diacids wherein the hydrolyzeable anhydride bonds lies in the main chain of the
polymer is described.
We have found that the use of related polymers of these, wherein the .
hydrolyzeable anhydride bonds are situated in the main chain of the polymer and
a the polyanhydrides have special structures, are suited for the use in self-polishing
antifouling coatings. The present invention differs substantially from earlier
technology by the fact that the polymers contain branching, which contribute to
increased solubility. Hydrolysis rate and polishing can be controlled by the
structure and size of the branching, the structure of the main chain and the



active conponents are released. 5 The present invention relates to a pol yner
characterised by that it can be described by the fornmula -(A).-(B)b-(0c,
wherein a is an integer greater than zero, b and c are zero or an integer
greater than zero, a+b is an integer greater than 2 and wherein is A

corre&gpnd@dgmpmggr nore structures corresponding to g of the
follow ng general formulas I, Il or 11l OXi L 1~ Yi n x?ﬁné&mgﬂ@r?gln X, is

O, NHor CH2 ,s Y, is Nor CHZ is H @-12 alkyl, -COR or -CC(OR R
is Cl-12 alkyl, -R2-C{ONHR3 or-R2-C(OOR3 R2 is C -e alkylene R3 is C, _20
al kyl , 0620 cansityyf the aakydrigegroups. Aheraritifouling preperties areebthinedby the 8

I ncl usi ve | rds R TR0 [ | IS " or CH2
W0 20041 Gocser Babinghilieh fud Plyz2y and pRiches dnd MR clifg bidafeal),
al kyl ene andactiveicontparentsiaienelgsedf rom 1 to 8 inclusive; OOOO X X00O
zm O fll wherein s X111 is Nor CH
. 5 The present invention relates to a polymer characterised by that it can be
described by the formula -(A)s-(B)u-(C)c-, wherein a is an integer greater than
zero, b and ¢ are zero or an integer greater than zero, a+b is an integer greater
than 2 and wherein

16 A corresponds {0 one or more structures corresponding to one or more of the -
following general formulas 1, 1l or Il

wherein
Xiis O, NH or CH,
15 Yis N or CH
Z is H, C.1z alkyl, -C(O)R" or -OC(O)R?
R' is C1.12 alkyl, ~R%-C{O)NHR? or -R*-C(0O)OR®
R? is C1.s alkylene
R? is Cypalkyl, Ce.20 aralkyl or Ce.20 ary!
20 n is 0 or an integer from 1 to 8 inclusive
pisQori;

QLD

wherein
Xy is O, NH or CH;



Yu, is Nor CH Z111 is -C(ORS or -OC(OR6 R6 is Cl1.12 al kyl, -R7-C(O NHR8
or -R7-C(OOR8 R7 is C1L 8 alkylene 10 Re is Cl1.20 al kyl, aralkyl or aryl n
is O or an integer from1l to 8 inclusive; B corresponds to one or nore
structures of the general formula IV o0 a )R9--LOS IV wherein 1s RO i

Cl. 18 al kyWeaw+g220 aral kyl ene or an arbitrary conbi rratrinoeeedoons mor e
of the units -(CH2)g -, -(Or- and-(phenylene)5-, wherein g is 0 or an
integer from1l to 4 inclusive |500r5an|nteger from1l to 3 inclusive s

is O or an integge oml.to d 20, q+r+s is an integer
greater than 1, %@8??85383@?4‘@ Préhgweﬁﬁr%‘ &tructures of the general
formula V RlO ﬁ)is ¥ orlaeristiofe RFEmM Btood cisivedr € groups sel ected from C6. 24
arylene, Ce. o aral kylene or Cl1.18 al kylen. WD 2004/ 096927

PCTI NO2004/ 000115 7 Al al kyl- and aral kyl groups nenti oned above can be
both unbranched and,  branched. Aryl can be hetheroaryl or aryl. Conpounds
whi ch can be used materials fa@ conponegdt A for s preparation

of binders for anti oatings can be\di acids Iy other synthetic .
equi val ent groups wit ' L@s}y& i n €00C- M COON,
corresponding to the t_ur"s las I-111. Synthetic

equi val ent groups can ydri des, dillal kyl esters,
trinmethylsilyl esters of diQcids, §Bdi um@nd potassiumsalts of diacids. 10
For al kyl groups in Awth structures corresponding to fornmula I, Z, and R
can be Cl1-12 al kyhergineferably Cl.s al kyl and especially preferred C15

alkyl, Rz can  x. isNorcH
Y is N or CH
Zn is -C(O)R® or -OC(O)R®
R® is C1.12 alkyl, ~R’-C(O)NHR® or -R7-C(O)OR®
R’ is Gy alkylene
10 R® is Ci.o0 alkyl, aralky! or aryl
| n is 0 or an integer from 110 8 inclusive;

B corresponds to one or more structures of the general formula IV

0O ¢
/U\Hg"' Lo/ v

wherein
15 R® is C1.15 alkylene, Ce aralkylene or an arbitrary combination of one or -
more of the units (CHo)q -, -(O); -~ and —(phenylene)s -, wherein
q is 0 or an integer from 1 to 4 inciusive
ris O or an integer from 1 to 3 inclusive
s Is 0 or an integer from 1 to 2 inclusive, and
20 g+r+8 is an integer greater than 1,

and C cotresponds to one or more structures of the general formula V
—R"—0— V

wherein R'%is one or mare groups selected from Ce.24 arylene, Cez0 aralkylene or
C1-16 alkylen.



be C .3 alkylene, preferably C .6 al kyl ene, and R3 can be Cl1_20 al kyl,
preferably Cl1. 16 alkyl, especially preferrd C, .,0 alkyl. For the nentioned

al kyl groups in Awith structures corresponding to forrmula Il, Rs can be
C,. alkylene, preferably Cl.6 1s al kyl ene. For the nentioned al kyl groups in
A with structures corresponding to fornula Ill, R6 can be C, .,z al kyl,

pr ef e‘r\_z_ibl Ywo0dudkdsy! and especially preferred. Cl.5 n be Cl.s
al kyl ene, ‘Brgelpera{)l y CL.5 al kyl ene and R6 can be C1. ZOa]La‘#{%%/?Z,J&?)“?’ Ferabl y

C, .10 al kyl, especially preferred C, .5 aITkyI. For the structures | and |11,
n can be 0 or an integer from1l to 8, preferably O or an integer from1l to

5, 20 especi al | yApaféyeranachrlikgl grabps Mettished BBEVELcArPbE boliPlinbrafchdd ARG Ur ©
1, ncan be 0 or an integer from1l to 8, preferably O or an integer from1l

to 5. Mre BEMCAPe exanples of A is evident fromthe exanples. In one

embodi ment of thg.h YA e R phygnhydride according to the invention
IS water insol ubﬁz Q\/\/‘zi'[l]"r(‘;gr elp%rggg,llg am’ filmformng. 25 In anot her aspect

t he present i nve@ompounds athich ¢an be psed as stariing matgriatsfdreempohepbAyanhydr i de

vro, b anapienedaf hpEYS ord dioueaifiooat n8 Biadie dromeb S hieng o3,
i nteger of 2qoivaledt groupadvitthmain dhaiw siregpe s as in HODOM-ODEHSt r uct ur es

corresponding to one or re av.the following general fornmulas I, 11 or |11
WO 20041096657eSRONIRD AL G LhaNSstycyren ,m\':l?a# I Rynthetic pquivplepki n X, s

04 35 o oty 04 ps@ionss, o R o of) il R Qs 1
diacids, sodium and potassium salls of diacids.

10 For alkyl groups in A with structures corresponding to formula I, Z; and R’
can be Cy.12 alkyl, preferably C4.g alkyl and especially preferred Cy.5 alkyl, R? can
be C1.s alkylene, preferably Cy.s alkylene, and R® can be C1.z0 alkyl, preferably C,.
15 alkyl, especially preferrd C,.1p alkyl. For the méntioned alkyl groups in A with
structures corresponding to formula I, R® can be Cqg alkylene, preferably Cy5

15 alkylene. For the mentioned alkyl groups in A with structures corresponding to
formula I, R® can be Cy.1z alkyl, preferably C1.g alkyl and especially preferred Cy.5
alkyl, R’ can be Cy.g alkylene, preferably Ci.5 alkylene and R® can be C1.00 alkyl, -
preferably Cy.qo alkyl, especially preferred C.g alkyl. For the structures | and i, i
can be 0 or an integer from 1 to 8, preferably O or an integer from 1 to 5,

20 especially preferred 0 or an integer from 1 1o 2. For the structure I, ncanbe O or
an integer from 1 to 8, preferably O or an integer from 1 to 5. More definite
examples of A is evident from the examples. ,

In one embodiment of the invention, the polyanhydride according to the
invention is water insoluble, water erodable and film forming.

25 In another aspect the present invention relates to a process for preparation
of polyanhydride with the formula

-(A)a~(B)p-(C)c-, wherein
a is an integer greater than zero,
b and ¢ is zero or an integer greater than zero, and
s0o a+bis an integer of 2 or more, and where

A corresponds 10 one or more structures corresponding to one or more av the
following general formulas |, 1l or [l



|
R3 is Cl.20 al kyl, C6-20 aralkyl or C5.20 aryl nis O or an integer from1l
to 8 inclusive pisOorl; 10 OO X OO0/ 11 ~615~J ~ wherein X" is 0, NH or
CH2 R5 is branched or unbranched C -s alkylene and n is O or an integer
froml to 8 inclusive; 15 OO OO0 X~-C Xol Ol 10 O Zo O wherein X,,, is
Nor CH Y11, is Nor CH Z0, is -C(OR6 or -OC(O R5 WO 2004/ 096927 PCT/ NO20
1/000115 wWoR60m®eRE. 12 alkyl, -R-C(ONHR or -1"1'-C( Q&NofRéubeniSl-
al kylene R8 is Cl.20 alkyl, aralkyl or aryl nis O or an integer from11 to 8
inclusive; 5 B corresponds to one or norg structures of the general. formula
IV OO0AR9)-~-O1V wherein RO is Cl.16 al kyl ene, C5.20 aral kyl ene or an
arbitrary conbi natign of one or 0

o
er,TY.J[F%,x. : |
IZl
wherein

X is O, NH or CH,
Y, is N or CH
Z, is H, Cy.12 alkyl, -C(O)R’ or —OC(O)R"
5 R' is C1.12 alkyl, -R?*-C(O)NHR? or -RZ-C(0)OR?®
R? is Cy.5 alkylene
R® is Cy.20 alkyl, Ce.20 aralkyl or Ce.z0 aryl
n is O or an integer from 1 to 8 inclusive

pisOort;
10
8} O
X X
/‘k‘urn “\@\ /@ “r.‘]:“\o/
‘ . |}
RS
wherein

Xy is O, NH or CH.
R® is branched or unbranched C1.s alkylene and
n is 0 or an integer from 1 to 8 inclusive;

15

o o o
O./
xit Ivi T e .
I n

o) Zy o)
wherein
Xuwis N orCH
Y is N or CH

Ziis -C{O)R® or -OC(O)R?



nmore of the units -(CH2)q -, -(O 1- and -(phenylene)8 -, wherein 10 qis O
or an integer froml to 4 inclusive r is O or an integer from1l to 3
inclusive s is 0 or an integer from1l to 2 inclusive and q+r+s is an
integer of 1 or nore. is and C corresponds to one or nore structures of the
general, f owoub@/eszs R1O- O V wherein RL0 is one or mor PERURBRIRCt ed from
C6.24 aryl ene, C6.20 aral kyl ene or 01.15 al kyl ene, characterised by
polycondensatlon of condensabl e units sugh as dicarboxylic acids,

di carboxsylic acid chlorides, trinmethylsilyl esters of dlcarboxyllc aci ds
and di anhydri desRfis Chuezaiky!ceﬁ(:é)(@iNldlf‘akylf—C(@@ORﬁ a further aspect the
invention relate iﬁ(') t he,u e of the pol yanhydride according to the

i nvention for Ep Qf‘f’ H‘V ®an antifouli ng paint. In yet a further aspect

the invention remﬁ§g15@a|ay|, aalkyf oayng paint  characterised by that it
cont ai ns pol yanhydri de according to the invention, together with, if

appropriate, addt$ Py %ﬂ‘eﬁﬁkfrpﬂ"aﬂf’%w%\’%uch as co-binders, 25 pignents,
sol vents, biocides, antisettling agents and stabilizers. Exanples of
conpounds whi ch can be used as starting materials for conponent B for

pr epar at i on Eoforigspoeds t6 one anmidre structyrasoaftthe generad fomrlildiV t he  structure |V
conprise: WD 2004/096927 PCT/ N0O2004/ 000115 ,a{ 10 linear diacids such as

1, 3- propanedi oi ¢ adf d, 4 but anedi oi ¢ acid, 1,5- pentanedioic acid,

1, 6- hexanedi oi ¢ acj /-bept anedioi ¢ acid, 1,8-octanedioic acid,

1, 9- nonanedi aci d,” 1, fﬁ de@anedi'di ¢ acid, 1, 11-undecanedioic acid, 1,12-
dodecaned|0|c aC|d 1, 13-tri decanedi oi c aC|d 1, 14- tetradecaned|0|c aci d,
1,15 s pentdﬂﬁﬁﬁﬁed|0|c acid, 1,16- hexadecanedi oi ¢ aci d,

{1- 18- oct adecanedigijg 8)?% Qlkyleﬁé' t@%éotalﬂé!ﬁﬁeﬁé %‘f bASrsiHaR Smbination of one or

2-met hyl - 1, 3- propanedi ol ¢ aci d 1, 3- proopanedi ol c acid,
2-ethyl -1, 3m¢r@pzmwuoit% —éGHd)n -z-(Q)rdmah;(phansaem)sﬂmem c acid,

2-i sopropy Wﬁéﬁ 3- propanedi oi ¢ aci d,
2, 2-di buty 10 1Q'§Qpr opangi I o??og’c? &RZH%US' -1, 3- propanedi oi ¢ aci d,

2- decyl - 1 3 pr opaisedionian integiad,rorﬂ 1plhe's‘1mbm‘.|va- pr opanedi oi ¢ aci d,
2- benzyl - 1 3- propanﬁdi ol C, tanedi oi ¢ acid,

et 1 SR A infgel o 1B L inglysieand s )

g+r+s is an integer of 1 or more.

15 and C corresponds to one or more struciures of the general formula V
—AY—0— V

wherein R'? is one or more groups selectad from Cg.24 arylene, Ce.zo aralkylene or
. G146 alkylene, characterised by polycondensation of condensable units sp_ich as
dicarboxylic acids, dicarboxsylic acid chlorides, trimethylsilyl esters of dicarboxylic
acids and dianhydrides in the precence of catalyst.
20 In a further aspect the invention relates to the use of the polyanhydride
according to the invention for preparation of an antifouling paint.

In yet a further aspect the invention relates to an antifouling paint
characterised by that it contains polyanhydride according to the invention,
together with, if appropriate, additives and auxiliary agents such as co-binders,

25 pigments, solvents, biocides, antisettling agents and stabilizers.

Examples of compounds which can be used as starting materials for
component B for preparation of binders for antifouling coatings defined by the
structure IV comptise:



but anedi oi ¢ acid, 2-isopropyl-1,4-butanedioic acid,

2-cycl ohexyl -1, 4-but anedi oi ¢ acid, 2-phenyl-3-nethyl-1, 4-butanedi oi ¢ aci d,
2- phenyl - 2- propyl - 1, 4- but anedi oi ¢ 1s aci d,

2- phenyl - 2, 3-di et hyl - 1, 4- but anedi oi ¢ aci d, 2-phenyl -1, 4-but anedi oi ¢ aci d,
2, 3- di pher®yP290449¢%31 anedi oi ¢ aci d, 2-benzyl -1, 4- but anedicaiomcixmo115 .A(‘cl
2-nmet hyl -1, 5- pentanedi oic acid, 3-nethyl-1, 5-pentanedioic acid,

2, 2-di met hyl -1, 5- pent anedi oi ¢ acid 2, 34@|nethyl 1, 5- pentaned|0|c aC|d

2, 4-di net hyl ent anedi oi.c_ aci 1, 5- pent anedi oi ¢ aci d,
S eyl o e EGS B0k an dd-BlapsReraic agid L BufARasiic 805, Bant anad of

aci d, 3-et hpbnmeBRRYAcid); 56%&%%6@6%@ ,2CT HepRmRBRILY heid; 1 8-octaned10|
propyl 1, 5- pent anedi oi ¢ aci d, 3-phe -1, 5- pent anedi ol ¢ ach d ﬁ | -1, 6-

hexanedi oi c a&ih d,9-pomangadiagithy, 1Q- decmewméap@lu d,dcunecanedioic aCld 1 12-
3-(tertbutyl I4G. - n 0i C aC|d
2 pheny| - 1. €ORETANRIG PER, 8 15-BEbAnedolRaERY ) 1-RRbGkcareaftic SR F158

aromat i ¢csdi pentislesanddiate goid, 1a16- bemﬂad:anedxoqnf&drchl1|-t8-@ctad1ecaaecﬁp|btalmh:l,| c acid,
2,5 dinethylterephthalic acid, 2,6-dinmethylterephthalic acid,

2- car boxyphenyl acetic acid, 1,2-phenyl enedi acetic acid,

1, 3- phenyl ergBstRoRd diagigs ducﬂaéQﬂ’ﬂ@mﬂ ?G%Jroﬁar@é‘(ﬁélb@cﬂp@ dimethyl-1,3-
3-[2- (carboxynet hy| )"ggggyl]propane acid, 1, 3-pheny | enedi Eropan Sd aci d,

1, 4- phenyt e RERR grsitloyl-133+ pzowﬁwsy@m@r&zmtbwah -Riepanegigjc

e 2°§?%E@{5%°£E?pﬁ§§’faﬁ9%@e@‘a@% 20 o pHarkticte Eqir2 OBORA ¢

acid, 1,@- chiﬂ—oeraaladm:wdo&@Exyi ‘a81pd9parmmbm:amﬂoﬂ!r@eayleﬁﬂquopqu:mc aci d,

PRty R T A T

i gbl ﬁ(4 f:armgbmaimgumrQ/deaMmethﬁﬂpdﬁanmlhemw iy, @, adirhethy awg

pnenyl enedl ox i acet G acl en ene X cetic Cl n
4- car boxyph&%@ﬂﬁ&%@? F‘E'da |§pprogylo‘lr4§>y "6??'892 %&ogﬂ‘wdlr‘agi‘%‘e {€i oned
above. Pref i d-shehm 3ﬂﬁem§n mrmﬁuﬁ@bﬁm%'cm 2%@@2%@&@84%@@%%

materials for conponent prep aration of binders for antlfoumg

coat i ngstsdefacitb@- M}EWth 3- @m@'ﬂﬂuhﬂibﬂtaﬂe@%ﬁ%ﬂi 2-pbenyl-Bddudanadiniepsidici d,
1, 9- nonanedi 0 Gidehil-1,4-Bfftanedioic acid, 2-benzyl-1,4-butanedioic acid, 2-methyl-1,5-

pentanedioic acid, 3-methyl-1,5-pentanedioic acid, 2,2-dimethyl-1,5-pentanedioic -
acid, 2,3-dimethyl-1 ,5-pentanedioi'c acid, 2,4~dimethyi§1 5-pentanedioic acid, 3,3-
-dimethyl-1,5-pentanedioic acid, 3-ethyl-3-methyl-1,5-pentanedioic acid, 3,3-

20 diethyl-1,5-pentanedioic acid, 3-ethyl-3-phenyl-1,5-pentanedioic acid, 3-phenyl-3-
propyl-1,5-pentanedioic acid, 3-phenyl-1,5-pentanedioic acid, 3-methyl-1,6-
hexanedioic acid, 2,5-dimethyl-1,6-hexanedioic acid, 3-(tert-butyl)-1,6-hexanedioic
acid, 2-phenyl-2-methyl-1,6-hexanedioic acid, 2-phenyi-1,6-hexanedioic acid and
3-benzyl-1,6-hexanedioic acid;

25

~ aromalic diacids such as phthalic acid, isophthalic acid, terephthalic acid, 2,5~
dimethylterephthalic acid, 2,6-dimethylterephthalic acid, 2-carboxyphenylacetic
acid, 1,2-phenylenediacetic acid, 1,3-phenylenediacetic acid, 1,4-phenylene-
diacetic acid, 3-[2-(carboxymethyl)phenyllpropane acid, 1,3-phenylenedipropan

sc  acid, 1,4-phenylenedipropionic acid, 3-(2-carboxyphenyi)propane acid and
3-(4-carboxyphenyl)propane acid;
other diacids such as 2,2"-oxydiacetic acid, 3,6-dioxa-1,8-octanedioic acid,
3,6,9-trioxa-1,11-undecanedioic acid, 1,2-cyclohexanedicarboxylic acid,
1,3-cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid,



decanedl oi ¢ acid, 1,11-undecanedioic acid, 1,12-dodecanedi oic acid,
3-nethyl - 1, 6-hexanedioic acid, 3-(tertbutyl)-1, 6-hexanedi oic acid,

3, 6-di oxa-1, 8- octanedioic acid, 3,6,9-trioxa-1, 11-undecanedi oi c acid,

i soptlt halic acid, terephthalic acid, 1,3-phenylenediacetic acid,

1, 4- phenylwoedisae®ei c acid, i:,4 15 phenyl enedi propi onisgraddoaneaci d
chlorides of the nentioned diacids. Exanples of conpounds which can . be
used as starting materials for conponengqyC for preparation of binders for
antifouling coatings defined by the structure V conprise: 20 unbranched
al cohol s sudi'4sthylenedivay)ditherizoicladd pt.¢ oA i proplyleng dibxy)diberemicobsid,

1, 5- pent anedi P edi o 1, 7- | - 1. 8-oct anedi ol ,

1, 9- nonanediqo:{zgﬁs(%—?%&%m&y iﬂropallze_tQ%bﬁgﬁﬁiéai%yﬁqce%&a[c radecanedi ol

I oot e e A S o
, 2- propanedj o - et -1, 3- propanedi ol , , 2-di met hyl - 1, 3- pr opanedi ol ,

2, 2-di et hyl ﬂl?%'b%y@ﬁ‘&f?@gy%e?mf?ﬁ’i di butyl -1, 3- propanedi ol ,

2: et hyl - 2-nmet hyl - 1, 3- propanedi ol , 2-nethyl -2-propyl -1, 3- propanedi ol ,

2-butyl -2-nmet hyl -1, 3-propanedi ol , 2-butyl-2-ethyl-1, 3-propanediol,

3-t ent - but 00y agig chigri aliatiacids mentioned ab@@. ol , 1, 3- but anedi ol ,

2, 3-butanediol, 2-nmethyl-1,4- butanediol, 2-nethyl-2,3-butanediol,

3-net hyl - 1, 3- but anedi ol , 2, 2-di met hyl -1, 3- but anedi ol ,

2, 3-di et hyl - 2, 3Fefeaeddixamplés 8 compdungds-whiéh ban baediedlas staifing emdteriats di ol ,

, 4- pent iol, 2 4- diol. 3-nethyl -1, 5-pent anedj.ol , .2:mefhyl.- 2, 4-
ent aned o {osedmnp Bjor BlepefauarisiBinars tor SfERbAaRlRos sSiertavive o
. 5 WO 20304/396Rrd INPedmPASEN Y §9tiahbaidid acid 21 bmonapdipio acid, 1,10-

{

di et hyl - 2, 5- hexanedi ol 2 et hyl -1, 3- hexanedi ol , 1, 4- heptanedi ol ,

- hept anedlesAnedioieagis i1, bi-undesanadicn arid, 1,12-dsdeshaerioic ackl, S-metharedi ol |

n

5

5

6

6- di met hyl ---'L_-'.,--%@'-.-
- but y: m:? 3?416%'?'3%%'3]&%@?%%503? &ﬁ%ﬁéh@'&f@ﬁ Tﬁéggﬁ?cﬁ?/@_ - ﬁe%?‘?ugrqxg,u?nonanedi ol,
- et hyl - 2- nadchariedioié anidn 388tHrxa- 511 ubddearmdialc abid, isophthamlie @aidedi ol |

, 2-tetrade {0l 1,2- iol. .1, 2- i Ol oo

3 oyl opereErRlTP 2t 1 EPAPREN g b 1 AU GRAIRR ARG e, e
4- cycl ghegreediepediptopioniy elchh@rdacid ichivridas bf thk, Reaietahé¢incidedi net anol
4- cycl ohexanedi net anol, 4, 4'-bicycl ohexyl diol and
4

' -1 sopropylidenedi cycl ohexanol ;
: Examples of compounds which can be used as starting materials for

1
p
2
2
2
3
2
7
1
1
1
1
4

component C for preparation of binders for antifouling coatings defined by the. .
structure V comprise: ' '

unbranched alcohols such as 1,2-etanediol, 1,3-propanediol, 1,4-butanediol,

{ 1,5-pentanediol, 1,6-hexanediol, 1,7-heptanediol, 1,8-octanediol, 1,9-nonanediol,
1,10-decanediol, 1,12-dodecanediol, 1,14-tetradecanediol and 1,16-
hexadecanediol;

25
branched and cyclic diols such as 1,2-propanediol, 2-methyi-1,3-propanediol,
2,2-dimethy!-1,3-propanediol, 2,2-diethyl-1,3-propanediol, 2,2-dibutyl-1,3-

. propanediol, 2-ethyl-2-methyl-1,3-propanediol, 2-methyi-2-propyl-1,3-propanediol,

2-butyl-2-methyl-1,3-propanediol, 2-butyl-2-ethyl-1,3-propanediol, 3-tert-butaxy-

a0 1,2-propanediol, 1,2-butanediol, 1,3-butanediol, 2,3-butanediol, 2-methyl-1,4-
butanediol, 2-methyl-2,3-butanediol, 3-methyl-1,3-butanediol, 2,2-dimethyl-1,3-
butanediol, 2,3-dimethy}-2,3-butanediol, 3,3-dimethyl-1,2-butanediol, 1,2-pentane-
diol, 1,4-pentanediol, 2,4-pentanediol, 3-methyl-1,5-pentanediol, 2-methyl-2,4-
pentanediol, 2,4-dimethyl-2,4-pentanediol, 1,2-hexanediof, 1,5-hexanediol, 2,5~



10 aromatic diols such as hydroqui none, 1, 2-benzenediol, 1, 3-benzenediol,
4-met hyl - 1, 2- benzenedi ol , 4-nethyl -1, 3-benzenediol, 1, 2-benzenedi net hanol ,
1, 3- benzenedi et hanol, 1, 4-benzenedi net hanol, 2,2'-biphenol, 4,4'-biphenol,
3,3 - dinethyl -4, 4" -bi phenol, bisphenol A 4,4'-nethylenedi phenol,

4, 4" - et hylwdemaovedzphenol , 4, 4' - propyl i denedi phenol , PCT/NO2004/600115 ,)/’
-(1, 3-di net hyl butyl i dene) di phenol, 4,4 15 '

nmet hyl ene- bi s( 2, 6-di net hyl phenol ), 12

4, 4' -

i i der | ebi s di met hy! ph
15! Roranesiielo Sedpiedna b manAdcR bihyl-1 dshexenesiol b Ayaptansdiob-

i d di ol ,
o |k Rk A2l ARIOE Al BN B0
2- benzyl - 1, 8irpethplad,bentitariedivld2, 72d|meﬁw9=l2-7zea:tane@1bt 2:R sy hpaortaheuliol, £3-

Companent E%ﬁ?n%c?aﬁ%—ejﬁﬂgﬁ%gﬁwﬂ%ﬁ?eaq%@w?27nFﬁfvﬁa T
structure V1®a@dsarmﬁol;u 2-dirteicanedioph ,2-teirGdbearsdisl) Dbrhe&aaebﬁiﬁdwleﬂlzﬁ .

1, 8-octanediol, 1, <glaiamedl ol, 1,10- decanedl ol, 1, 2- dodecanedi ol
2-met hyl - 1, &y@spwﬁaﬁ dr3-cyclopanignediols 1 aewmt\samdwl 1,3-cyclohexanediol,

2, 7- di met hyl FofaomRseidh 1,204 e8heRMedinctafol, 43-«59'&%)&@%@1@3?”“@ b des

4,4 -ethylidéne I phenol propyl | dene. di pheho

according t @yclhbexameémet@mp!cﬁ.ﬁ’-beyqjmmldwaMHM'-isppmpydiderliohexanol

pol ynmeri sation and by nelt polynerisation. By synthesis of the

pol yanhydri des by condensation reaction, a trinmethylsilyl ester of the
desired @0 direitic dioldsudheagiegiroquinane,d %bnzercbﬂ:ml;ﬂ emednobw-mﬂmﬁ of a

{catal yst. bI st co ua ry ammoni um
hal i des. qmi %‘F%ﬁe&ﬁ)’" QGBF@begf‘anggst?%“ &H&? %'é‘g ﬂg condensat i on
of the de3| fb%ﬂzéﬁédimefhﬁﬂfé!,'@%bnﬁé}m%ﬂﬁnéﬂﬁ %ﬂiﬁe‘hoﬁqlﬂ jalg. The
prepol ymer is pol énerlze by neans a suitable polynerisation

catal yst. S@imaty 4ﬁobgnl?6ﬁpls Qt&pbﬁnm M@M@?dMnﬂbﬂeﬁﬂmgm& 13
O 5 SPRE ARSI IR P RERERIMBRY -
al um ni um t enethiglenestiis(8,6-dimethylptenod), érﬁ-lmmwﬂengmsm;ﬁ-dimqmglphenahd
i phati o podaroar ugtedlsBorohBldRne)onghal el g1 4 BEEnaREIRSE o1 b1 2 1
dependi ng orpropgidehe)diihenct, of-plidrgi-1,3-propanediol, 2-phenyi-1,3-propaneadiol, 1,4«
| diphenyl-2,3-butanediol, 1-pheny!-1,5-pentanediol, 2-benzy!-1 S-propanediol and
2-benzyl-2-methyl-1,3-propanediol.
20
Preferred examples of compounds which can be used as starting materials
{ for component C for preparation of binders for antifouling coatings defined by
structure V comprise: 1,5-pentanediol, 1,6-hexanediol, 1,7-heptanediol,
1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 1,12-dodecanediol, 2-methyl-1.4-
25  butanediol, 3-methyi-1,5-pentanediol, 2,7-dimethyi-2,7-octanediol, bisphenol A,
4,4'-methylenediphenol, 4,4"-ethylidenediphenol and 4,4’-propylidenediphenol.

The polyanhydrides according to the invention can be brepared both by
condensation polymerisation and by meit polymerisation. By synthesis of the -
polyanhydrides by condensation reaction, a trimethylsilyl ester of the desired

a0 diacid with the desired acid chioride is condensed by means of a catalyst. Suitable
catalysts can be compounds such as quatemary ammonium halides. By melt
polymerisation a prepolymer is synthesized by condensation of the desired acid
functional compounds and acetic acid anhydride. The prepolymer is polymerized

in the melt by means of a suitable polymerisation catalyst. Suitable polymerisation



pol yanhydri des, and by conbining aliphatic and aromatic structures it is
possible to control the hydrolyzis rate and the degradati on of the

pol ymers. Incorporation of aromates in the polymer chain regulates the rate
of the hydrolysis and increases 1o the nechanical strength of the system
Anhydi+dedv@Rr004PWAU i ¢ di aci ds are, however, insol ubl @Crmo2eEre011oHr gani c
solvents. To obtain the best possible solubility and at the sane avoi di ng
pol yrer systens that are too brittle, welhave found that it is advantageous

that the pol yanhydrides contain arqQmati cs separated by an al kyl chain of a
certain | enftig! YSéJFaR‘/\B?IQ"ﬂEPPH%? %‘ﬂ'b@\% funp acriateamagnashin exidsr operti es

are obtai neeamhu%no&m BaYIMA oxide, EAdiuh éﬁﬁbﬁéﬁsaﬁ:\“ﬂn Br@% el N- @

rel ative short al kyl chain therebetween. urt er a tagéous that the

al kyl chai alumisiusierkhulexidg, disthyizingRed CQWI%QSMBtIanIBthdM bl e. The

branchi ng oved solubility and reduced viscosity
Py R U8 B

i n solution ranching can further contain different
functional gr oup@owanbipdridﬂst hed egfecigiiydliphetit polyaniydridgsearedéndwie tpol yner,

e.qg. hydrop |I| ty a|I able t anhydri de bonds are for

hydr ol ysi s. ff"g}uq?'ﬁg" \RHJ BE‘ éﬁ"&'%ﬁ?@ﬂ"q s dependent on
that the pEbWEﬁﬁyd\"ﬁé‘sh ah& by%eﬁmblﬂmg ahmi'aqre aHd doffitibatmiclupéSit 1sTﬂ9&sﬁﬂé' shing
can t hereby bé ul ated by anong other factors the structure of

pol ymer ; bytwaeryrqigh@ hxd@bfz@dﬁiﬁaand thedegradatinRenfitbe aotymermspheemerationtofi n t he
h h

Chai n and's AR R DR Ber i Sbaielel e e Cf ey dtiiklsribreated e any

‘the pol ishi the mecbaoigai Stwﬂgﬂ'etbf the systert. Asihydddds/ofcaromedicaliacids aet, ur e of t he

(mononers fr mvvhlchth LS bui. d rel ative ampunts of
these. For {R¥%® ﬁ%” lg %qr}ﬁmﬁﬂ o[r%aqlﬁgoﬁVﬁggaﬁlp(?:pt t’&?\gf’ﬂcﬂ%ﬁg&j anount of
conmponent Csbkipiigy and adtHEYSaIrﬂiEaﬁd;ﬁMgtpdy&néi mmnszthat aesl o vilé,Nee haw shing
rate of the antifouling paint and an inc eagﬁe anount of conponent

r epr esent ed foHNG that 845 sdvantageoys thatithe pe idesfantain wrwaﬁvwarafggt er.

The rate of yners
Wth a1 or ST AIYRERRESR Skl %‘“%%’%2‘?‘} o e B o R 1 T

pol ymer sisac PEoREiES e @bialrned\rém tbe am;nuﬂmlq/@ in goptaingiwoaramedics with.a
enVITonIent valdfifl Sflod ARYPRIN fMdeRfea i AN AL PLavS faddbi RS ir RS O

antifouling “palin zes 1n co water
t he pol yner chain has & branching which makes the polymer more erxible The branching wil!

also contribute to improved solubility and reduced v'iscosity in solution. The side
chain or the branching can further contain different functional groups which further
20 regulate the properties of the polymer, e.g. hydrophilicity and how available the
anhydride bonds are for hydrolysis.
( . An antifouling paint which is going to polish is dependent on that the
| polymer which is used hydrolyzes at a certain rate. The polishing can thereby be
regulated by among other factors the structure of the polymer; by varying the
25  composition of aromatic and aliphatic part in the main chain and chain length and
structure of the aliphatic part in the main chain and side chain as described
above. The rate of hydrolysis and thereby the polishing rate can further be
. controlled by choice of structure of the monomers from which the polymer is buiit
up and the relative amounts of these. For the polymers according to the invention
a0 an increased amount of component C represented by the structure V is e.g.
reducing the polishing rate of the antifouling paint and an increased amount of
component B represented by the structure IV will give a system which polishes
faster. The rate of hydrolysis can also be regulated by using mixtures of polymers

with different rate of hydrolysis.



gradual |y becones hydrophilic and erodable, which neans that it is washed
away 5 by seawater being in notion, e.g. when a ship is noving. New polyner
surface is exposed and is ready for exposure to sea water with foll ow ng
hydrol ysis and polishing. This makes the foundation of a self-polishing

antifoul i @ pal@komi th lasting antifouling effect. A pyPNeIJoy/adelisf oplj/r ng
pai nt according to the invention consists of binders and 10 one or nore

ot her conponents. These binders can be pgf yners according to the invention,
possi bly m xtures of nore polynmers according to the invention, and other
bi nders. A typi cthe pohinieralaicngrding withaiventiom ydmoivzbdn istiglatiyt alkelinean al so

consi st of the I descri i L xture w th other polyners as

doscr i bed i AMYESMBEH Sugh 3%8%6".“%?\&@3@%’?|S”gﬁﬂﬁﬁ8ﬂﬁ‘ﬁ%5‘ ﬁﬁiﬁ‘lﬁ?"sgl!‘@ﬁwrﬁ*% t he
i nvention cpainglWhes @ins pelymer hiytrdlyzeslity cBitadiosith séwwatabane polfymBrxt ure with,
ot her pol yrrersdé%ﬁ gescrl bi'gl’: i n, EP- 112%%&5. It wll be understood by those
fam |iar w SrRdaly,bespmgs hydpbilicandierpgablegvhich meansihatit i washegdawat ai n
ot her co;bi 4 i QS | e | fied
Th the (51| ShSSAWSIET behfy nOONGE el e SpaeTiovii, NWBORIRT SHHEBNS || es
and netal sakpesedfand issieadyforaxphsure 1o sea waiter withs fallowingrhydrelyais andod r osi n,

hydr ogenat ed _r @Sl 0,4 e L i 0S| L. el c aci.d rasin ester,
pol ymeri zed pPi(’BSg-l"ﬁé]' TJII l%&%k?gah?agoaﬂﬂgff%ﬁgf ﬁ%‘f@@ﬁm gﬁ“%ﬁ@&ﬁa'%ﬂ ate,

cal si um r osiamihg anfifthdingieffect. osi nate or others as described in WO 9744401
and WO 9615198; gt her ro-Ri r‘ders,such @ncastilor, oi |, and derivatiyes of
castor oil, |ins@dyPiGR| anfiiouingnaintaccording,io thejayandiop;consists efbinpess angh g
derivatiyes oak ot PYREHINE! domSGRTERS! TTHRE birierdBsh Es\go dréQcoid oi l;
vinyl chloride and copol yners of vinyl chloride; V 00-4/ 09692

PCT/ N0O2004/ ineotion, possibly tnixueescd pooremsiyners@ecagding to the invention, and
styrene/(rretomdéarlﬂwd -copoyl yners; saturated polyesters such as pol yvinyl

acetate; al Kydes and nodi fi ed al kydes; hydrocarbon resins such as petrol eum
fracti on condensdttypicabastiplleg pdintdcestding ethe inveritiodecanhdlso coragistdf the

paraffines; polymer described above in mixture with other polymers as described in NO-2002
15 (846.

A typical antifouling paint according to the invention can also consist of the
polymer described above in mixture with other polymérs as describedin EP-
1127925.

It will be understood by those familiar with such formulations, that the

20 binder phase also can contain other co-binders such as for rosin, plasticizers or
athers as examplified in the following.

Examples of co-binders comprise rosin, rosin derivatives and metal salts of
rosin as such as tall oil rosin, gum rosin, wood rosin, hydrogenated rosin, fumaric
acid gum rosin ester, maleic acid rosin ester, polymerized rosin, dimerized rosin,

25  zinc rosinate, copper rosinate, calsium rosinate, potassium rosinate or others as
described in W0-9744401 and W(O-8615198;

other co-binders such as castor oil and derivatives of castor oil, linseed oil and -
derivatives of linseed oil, soybean oil and derivatives of soybean oil, coconut oil

a0  and derivatives of coconut oil;

vinyi chioride and copolymers of vinyl chloride;



5 phthal ates such as di butyl phthal ate, benzyl butyl phthal ate, dioctyl
pht hal ate, di nonyl phthal ate and diisodecyl phthal ate; phosphate esters
such as tricresyl phosphate, nonyl phenyl phosphate, 10

oct yl oxypol y( et hyl enoxy) et hyl phosphate, tributoxyethyl phosphate, isooctyi
phosphate and 2-ethyi hexyl - di phenyl phosphate; sul fonam des such as

N- et hy - pavCGa2oned96e27- sul f onam de and al kyl - par a- t ol uen- PETNOC3tEPUES 15

adi pat es such as for exanpl e bis(2-ethyl hexyl)adi pate, diisobutyl-adipate
arid" dioctyl adipat ; and others such & for exanple phosphoric acid

triethylester, t;oyl stearate, sorbi }ane tgi | at e and epoxydat ed soya(bean)
0i | . 20 TheSBI¢/ CERAHHRERDLCH aRFMEREG/ (MEth)R rvg%{rtmpowmqs@: stuiadef cal i y
active subglRRetss sDEWES dthleCBkyd&d'h i R and
di spersi ng %aggnt s? Sdr yi ngbg'é’gﬁfif acti vgt or sf]dﬁoﬁﬁ}%ﬁﬁr%%rhg,ar&g

stal | i | i zer sgsiansueikpg patroleumbaction coRdensatest ors, coal escent agents,

t hi ckeners and QQ%}n&?@é tt.)fjélﬂgticzz%?%bﬁ%{%g&\%ﬁatﬁgaéﬂr}f@%ﬂtS' 25 The t ot al

bi nder conpositio ves € necessar =polishing and broad
nechani cal properties. In addition it is necessary to use different

conpounds to,cont.rol her gn d growt h aof fouli organi sng. These

bi ol ogi cal | )Phﬁl‘:{??@tﬁ, segﬁﬁﬁﬁﬁﬂgﬁéﬂ“ﬂ%ﬁeﬁ%'y&w ‘ﬂ]‘b‘;‘g@d d&’rﬁ‘mﬂ pgalf‘]ﬂﬁoups, i e.
i nor gani ¢ arfihehyt phthalcie BRa dissdecgPphtAgiatani ¢ bi ol ogical |y active conpounds
i nclude di fferent copper conpounds including oxi des, salts, netals and

al l oys, either used al one or several in conbination. Specific exanples are
copper oxid r | \ t Leckel netal.
Thi 5 cat egoRy S RE oSt gat aa fereSAERE o dlE, Aoy B PRGBS
PCT/ NO2404/detidxypolyléthyleaory)gthyl phdrphiaty ittitaltbyyethyliphespleatepisodstyl ncl ude
{both pure organic. .and r onetal lic substances which are today extensively
used in ant i%ﬁpﬁ%ﬁa dﬁﬁﬁ@ﬂl‘y’d‘ﬁ@ﬁ‘%‘@ °§R'Pq%«/a| uated for this technol ogy.
These are generally used in conbinaton with inorganic conpounds to give
better perfornmance,, but can also 6 be used i paints which do not contain
t hese. The phamidesHus lﬁéﬁeﬁm-g@;aaq en-sulfonamide and alkyl-para-toluen- _

sulfonamide;

15

adipates such as for example bis(2-ethylhexyl)adipate, diisobutyl-adipate and

dioctyi adipat ; and others such as for example phosphoric acid triethylester, hutyl

stearate, sorbitane triolate and epoxydated soya(bean) oit. B

20 - The other components included in the paint can be biologically active

substances, pigments and fillers, sun‘actanté, wetting agents and dispersing

( . agents, drying agents, activators, foam inhibitors, stabilizers, antioxidants,

| - corrosion inhibitors, coalescent agents, thickeners and anti-settling agents, fibers
and solvents.

25 . The total binder composition gives the paint the necessary self-polishing
and broad mechanical properties. In addition it is necessary to use different
compounds to control adherence and growth of fouling organisms. These
biologically active compounds can generally be divided into two groups, i.e.
inorganic and organic compounds.

30 Inorganic biologically active compounds include different copper
compounds including oxides, saits, metals and alloys, either used alone or several
in combination. Specific examples are copper oxide, copper thiocyanate, copper

metal and copper-nickel metal. This category also includes barium metaborate.



of this type today are avail abl e under the commerci al nanes Copper Omadi ne,
Zinc Omadi ne, Zinc-Pyrion, Sea-N ne 211, Irgarol 1051, Preventol A4,
Preventol A5, Preventol A6, Diuron, Zineb and PK. These and others are
listed in The European Council of the Paint, Printing Ink and Arti st

Col our s | ngogsbgstosde@EPE) ' s 10 |ist of anti fouI ing corrpowa;dﬁqdmbmmer@#
avai l abl e on the European market in 1998 (Uilisation of nore

"Environnental ly Friendly" Antifouling Pgj@ducts, EC project No96/559/
3040/ DEB/ E2, Final Report, July 1999), and these are hereby included as

ref erence. O gandimetcaféiic bﬁﬁmgjoallychctimcbu‘qbeundgm&hmmh pure omaaittam@nganese

1 d d | I tion,
oxi ﬁgmgﬂgpfé’fga%%é%sﬁ%ﬁ@ﬁ DR En SERT TR SRRy Sl aREBEInd Y pper
acetate, cagditioldtysdrovivh arsevaluaeliostindeelmd) mﬁla@a@aaé@uﬁ%geaopper .

bi s(pent achl, oro henol at e%‘ 20" Exanpl es of org%nom nc conpounds 1 nkl udes
zinc pyrit hl"bﬁ% aten Wi iRArg3nia CORPOLALS sl egphgerformance but can also

et hyl enebi qfe%éegn |M9mrﬁaé% ABCCRAAINESE Th@trﬁé{éte‘d&?mhbﬁls(‘i'lsgh MRERFIER €)

pol yrner conple . An exanpl e or ganomanganese conpound i s
manganese etdhyhie tyis tQGidY arg awlablﬂm@)‘ theoopmerciabsaries Qopper Omadinesr ocycl i c

T o3 T er s Zifk SRS BRLPoh Sl NP2 ML) 981, Broyemtal e, Preverte o. o
grrft hyl su: f owlp)rpwntda e, IBI_DEb_rp)’ﬂneiJ ares Plép'hlﬁadl ﬁx\(ijd sihers Eeclisiédin THe

r B n n
i chl or o 2- EATgPERR SRR Lk he FAiMo BTG IDki30RATUIEI G lous IRGUSt REPEYS 2 30
(thi ocyano marshai érttrfa)urr#geimsdvnaé QHich ﬁémmb@‘ oﬁlﬂ%aE&'a%bbaﬁHéfﬁét ihncl ude

{3-(3, 4-di chl or ophenyl - dinet hyl urea. agg) am des and | m des of
car boxyl i ¢ a1ca9@s(Uilb%ﬁtmrnfcm@rﬁcTEgullrwnemallsaEn v“rﬁmtﬂc@img Products, EC

2004] 096927 BURFAOB00L PrvoiTar e (el PUTSSE M ER breBhrehy ane
1, 1-di chl or dn¢iudgdiaseefareresi no) sul f onyl ) 1- f
| uoro- N- (4- et hylcﬁ) Bg%n?em cacnoensnlnjclnjn% lnCIUSG organocopper, zinc and manganese

15  compounds.

- Examples of oiganocopper compounds include copper pyrition, oxine
‘coppet, copper nonylphenolsulphonate, copper naphtenate, coppér acetate,
copper bis(ethylendiamine)bisdodecylbenzenesulphonate and copper
bis(pentachlorophenolate). |

20° Examples of organozinc compounds inkludes zin¢ pyrithione, zinc
dimethyldithiocatbamate, zinc ethylene-bis(dithiocarbamate) and manganese

( ethylene-bis(ditiocarbamate) polymer complexed with zinc salt. An example of
organomanganese compound is manganese ethylenebis(dithiocarbamate)
polymer.

25 Examples of heterocyclic nitrogen containing compounds inciude 2-methyi-
thio-4-tert-butylamino-6-cyclopropylamino-triazine, 2,3,5,6-tetrachloro-4-
(methylsulfonyl)pyridine and pyridinetriphenylborane.

Examples of heterocyclic sulphur containing compounds include 4,5-
dichloro-2-octyl-3(2H)-isothiazotone, 1,2-benzisothiazoline-3-one and 2-

s0 (thiocyanomethyithio)-benzothiazole.

Examples of urea derivatives include 3-(3,4-dichlorophenyl)-1,1-
dimethylurea.
Examples of amides and imides of carboxylic acids, sulfonic and sulfenic

acids include N-{dichlorofluoromethyithio)phthalimide, N,N-dimethyl-N-phenyl-



e

Exanpl es of salts or esters of carboxylic acids include 2-((3-1odo-2-pro-
pynyl ) oxo) - et hanol phenyl carbamate and 3-i odo-2-propynyl - N-butyl carbanat e.
s Exanpl es of am nes include dehydroabet hyl am nes and coconut di net hyl -

am ng. Exanpl es of substituted benzene include

2,4, 5, 6-t g6 aglbeoer 1, 3- benzene dicarbonitrile and PCT/NQ2004/000115

1- ((diiodonethyl).sul fonyl)-4-nethyl benzene. O her exanpl es can be

t et raal kyl phosphoni um hal ogeni des and gugpi dine to derivatives. \WWen the
organi c and netal organic active conmpounds are used in conbination with

i nor gani ¢ agditherctioopnehgihis)stifasidd and ¢ xadiphiere-Niieineaiyigfino) SARIR)-1-

t hi ocyanat e_and Iq*et allj per nount s of organic and netal organic

c, copper,. the
active conp8u@s \Lf‘TmerBF'EEYl)rB@aF‘SWé'?eWﬂBmen these are used alone. ,s

These organi ¢ angxarpRitsrRiaft b 6s@es bl Garbexie wess iﬁéﬂdalzsgsi%‘ddlﬁ od N
conmbi nation wth other organic and organonetal lic active €onmpounds in

absence, oPynylsginsthaneithenyl eashpowairiand BriogaRyprapym-dl:buiyhcarbamate.t he

bi ol ogi cal Iy actj (PG | t | S. In
addi ti ongdi ffer eﬁ%ﬁl&ﬂ@ﬁpou#ﬁﬁg%ﬁﬁ%@?@%ﬁf&ﬂ%&e@%%ge;searéﬂo%%%ﬁgﬁ{i@{%% ei t her
desi gnat ed amipe.gnents or as fillers, depending on their refraction index.
An inportant property,of .th i nts or .the.fillers |s the ree of water
sol ubi lity. Thi s Examples ofisipe{iu bereae i H%ér#sﬁ&é?*’ﬂ‘&"???éﬂggﬁﬂzﬁa?i shi ng
anti f oul i ng dpRIrPértrikRaRd 1 qdiRdBX@)saiioe P4-AstaRylbEhasRt s or fillers can be
divided 25 into those which are sensitive to water or soluble in water and

those which are fher examgles gan be tgissalkyliphosphepiugbhaloggnigdes and grasiding st
cat egor y,,| nglehggﬁ‘vegi gnents or fillers which are biologically active as
mentioned earlier. Exanples of these include copper oxide and copper

t hi ocyanat e. O h¥Yhen theearganio anflimeélal erganic artive compeyody areusediin zi nc oxi de,

i hl ori de.. sil ' ' ' ' 0 h
;S)Iho\éSLa? o, 8 ﬂ'_Eitﬁi‘@%%Eé%Zl%ﬁg%%ﬁﬁﬁ_@g@g& ia?gﬁf%’g%@rjg’ﬁgﬁ ﬂ%ﬁﬂe»‘mt
car bonyl , & stexd emthé aybuold mgtat ot e,
rngaress S e R AT G R LB b g 1
polishing s ; i MY, b ‘used to
adj ust W)p 20114/ GPEEQ brddnld ARFBR{MIAEIANMC adfhe compounds can also be used in

combination with other organic and organometallic active compounds in absence

of inorganic active compounds. _ 7 .

In many antifouling paints the biologically active compounds represent the
main part of the pigments. In addition: different compounds can be iﬁcluded.

20 These components are either designated as pigments or as fillers, dépending on
their refraction index.

An important property of the pigments or the fillers is the degree of water
solubility, This is especially the case when considering the self-polishing
antifouling paints based on a hydrolyzing binder. Pigments or fillers can be divided

25 into those which are sensitive 1o water or soluble in water and those which are not
sensitive to water or insoluble in water. The first category includes pigments or
fillers which are biologically active as mentioned earlier. Examples of these
include copper oxide and copper thiocyanate. Other pigments or fillers in this
category include zinc oxide, silver chloride, silver oxide, calcium fluoride, calcium

a0 hydrogen phosphate, calcium phosphate, calcium silicate, iron carbonate, iron
carbonyl, magnesium hydroxide, magnesium dihydroxide, magnesium carbonate,
manganese carbonate, zinc chromate, zinc carbonate, zinp sulphide. In self-
polishing systems, as described herein, such substances can be used to adjust



the polishing rate of the paint. These conponents can be used alone or in
conbi nation. The water insoluble pignents or fillers in this group are very
conprehensi ve and when these are used in self-polishing systens, which are s
described in this patent, they can reduce the polishing rate of the pajnt.
Exanpl es waf20b)@%e27i ncl ude talc, dolomtes, calcium cardonet@yomza,bgari um
sul phate, China clay, silica, perllte nagne3|unloX|de calcite and quartz
powder. Other water insoluble pignments kgclude titani um di oxide, iron

oxi de, graphite and carbon black. These are generally used in conbination
with water sod pbils&'ling)rmerméﬂ'tespaim)Tﬁgsmpd:mponéntstcahmumﬁdsalbmbuwe
derivatives of | ene oxide and ethyl ene oxide such as al kyl phenol /

et hyl ene oxi®G8 t@&ﬁ sates; ethoxylated nonoethanol am des of unsaturated

fatty acids SUChTm\ﬁétbﬁmbﬁib@plgﬁmﬁ&iﬁm@h imhisdpeuplard ve®! eni c acid; and.
I um dodecyl sul fate, —al k | phenol et hoxyl ates

ot her such as for exar’%g\l ?g

and soya- | eGPmIghensiv 5 1agsqpreryseyd i gelrolishing QY%tEE}SSWH!? Rfent s

i ncl ude | r%hn dbook
of Pai nt an?%(%oat%“ﬂh% ﬁltC{eHr nr@dgféﬂiejpdl B%{b p%f".t%c{p?l%]eat

Britain, s. (ﬂMesaazspluaeQaleaiolomﬂasqﬂadmumfcadrqnahg ralganbanumcsulp&iaterﬂmma
oct oat es and, rre tenat es S ctiyator ude salicylic
acid and be i\FE ’EE?Q“GS%’HHB’I"@E 9??0“3 L isis P%‘%ﬁ%!ag’%%?ﬁ‘?’%‘8ﬁe oils

and aronat i Qnstﬂutab lpmméme incfudetiahiupn doxidex #oP brRiep Graphitéidndaisori BlaBkeV ent
degradati on _caused both |ight and heat include LS conpounds such as
2- hydr oxy- 4- ,ﬁﬁgﬁ@@@gﬁg Mélﬁgaén ceimbination with water soluble components

(5-chlorg- (2H) - b%?ﬁﬁié@épél.ﬁ'ra%téﬂté irfbtuRt duy ﬁvéé@ﬂpgrogﬂbﬁé)oxﬂé and

2,4-di-tert 2s butyl-6-(5-ch orobenzotrlazo e-2-yl enol Ilizers to
prevent degretbidene n)(ldbeﬁcu@b@@ adkyl pbeseldethyilerd oxide non@emﬂaauas gtlmwﬁtaﬂd wat er

absor ber s JEPRTIhE el BB bPEhHAN:Red R WRUEK R GO RISCA Nk

butyl ated h uene, propy tocopnhero
2,5-di-tert dmmbolhynbleqnlaccd;andlmhmhlasdomxamplé&oﬂmubdscwéulm,r osi on

o Bl PR Ca Bbateglfer=t 2 521 o o These, calcium
sal ts of @l kyl nafidnapies of wetlingQitettstdndigisp&isify addrs indfudenhose Whickhgikgl and
5- nltr0|sophthallc acids,  zinc salts of dodecylnaphthal ene sulfonlc aci d,
described in detail in M. Ash and 1. Ash., Hand ook of Paint and Coating Raw
Materials, Vol. 1, 1896, Gower Publ. Ltd., Great Britain, s. 821-823, 849-851.
Examples of drying agents include metal octoates and metal naphtenates;’
Examples of activators include salicylic acid and benzy! alcohol;

20 Examples of defoamers include silicone oils and aromatic or aliphatic
mineral oils; _

Examples of stabilizers to prevent degradation caused by both tight and
heat include HALS compounds such as 2-hydroxy-4-methoxybenzophenone, 2-
(5-chloro-(2H)-benzotriazole-2-yl)-4-methyl-6-(fert-butyl) phenol and 2,4-di-tert-

25 butyl-6-(5-chlorobenzotriazole-2-yl) phenol; stabilizers to prevent degradation
because of moisture include molecular sieves and water absorbers;

Examples of antioxidants include butylated hydroxyanisole, butylated
hydroxytoluene, propylgallate, tocopherols, 2,5-di-tert-butyl-hydroquinone, L-
ascorbic acid;

30 Examples of corrosion inhibitors include aminocarboxylaies and metal salts
of these, calcium silica phosphate, ammonium benzoate, barium, calcium , zinc
and magnesium salts of alkyinaphthalene, sulfonic acids, zinc salts of cyanuric
acid and 5-nitroisophthalic acids, zinc salts of dodecyinaphthalene sulfonic acid,

zinc and amine complexes of toluylpropanic acid;



zinc and am ne conpl exes of toluyl propanic acid; WO 2004/ 096927
PCT7NC2004/ 000115 19 Exanpl es of coal esci ng agents include glycols,
2- but oxy ethanol, 2,2,4- trinmethyl-1, 3-pentanedi ol nonoi sobutyrate,

di i sobutyl esters of adipic, glutaric and succinic acid; Exanples of

t hi ckeni ng agents and antisettling agents include colloidal s silica,

hydr &t ed %hﬁ%oﬁ‘/i}%ﬁiﬁi licate, alumniumtristearate, al prErNdR0IRRHSt ear at e,
xantad rubber, salicylic acid, fumed silica, unsaturated and hydrogenated

castor oil, organonodified clay, polyhydrgxycarboxylic acid am des,
nodi fied urea and pol yam de waxes. Exanples of fibres include natural and

synthetic i nor gaExaniplés epccliedting agdils rdiudoglyéoll 2eutdiictharidl P 0~ oxi de
fibres, mneral fibres; natural and synthetic organic fibres such as

cel | ul ose fitﬁm@myl-ﬂtﬁmemanﬁépg@,ons Hyrate disobytylesters ol aglipic, ghdaric gad i n
WO- 0077102 dgspipp §840f sol vents include water; aromatic hydrocarbons such
as xylene, White spirit, Sol vesso, toluene; aliphatic hydrocarbons such as
hexane 1s and hepixamnpleg hf Bidkeningrgenty and ppiéeitiing @geats idciude cotividahane,

G 11 uor ortet e b B ARG RS, AR AR r oot hane:
f1 uor ochl or anghdopbaiate, >anthraubbeat, isalicyig dicitl; furhed silisa ClingBurated and

chl or of | uor onret hane, chi orodj fl uoroet hane, parg-ch|orb- benzotrjfl uoride;
ket ones suc H‘Yéjéo%ed'@‘(‘%‘gE?‘St%?'Lﬁrg%@W?d'ﬁ%cf@ﬁ@, P‘ﬁl&"t‘ pxycasbrxyic acld araidege,

cycl ohexanongogdifigd efsa aHE PoRani@ Wake@icet ate, ethyl acetate; butyl acetate,
tert-butyl acetate, ethylené glycol nethyl ether acetate; ethers such as

ethyl ene gl ycol dxaempios obtibres include ngtual @ngisyothietidimergapic fisressuchdamut v |
o et o W O LS 35 Al 05 PGS it B A PR
but oxy et hanaigani2Jibpeopydreaccellujess fibresianbbérfibres,earyl firesies cthark ass
oxi de: ” posst B RPAIER BB 108" Shove ment oned sol vent's.  The prosent
i nvention is descridrmplesor Soldentaiinclddé Watdrearopldtievydsocaoomd Ssoh aghi ch is to
be considered solely as . illustrating and not Iimting. 30 _ _
) ‘xylene, white spirit, Solvesso, toluene; aliphatic hydroca%ons such as hexane
15  and heptane; chiorinaled hydrocarbons such as dichlorometharie, irichloroethane,
1etrachloroethane, fluorinated hydrocarbons such as difluoromethane, difluoro-
ethane, trifiuoroethane, tetrafluoroethane; fluorochloro aliphatic and aromatic
. hydrocarbons such as chlorofluoromsthane, chiorodiflucroethane, para-chloro-
‘benzotrifiuoride; ketones such as acetone, methyl ethyi ketone, methy! isobutyi
20 = ketone, cyclohexanone; esters such as methyl acetate, ethyl acetate, butyl
acetate, tert-butyl acetate, ethylene glycol methy! ether acetate; ethers such as
ethylene glycol dimethyl ether, diethylene glycol dimethyi ether, dibutyl ether,
dioxane, tetrahydrofurane, alcohols such as methanol, ethanol, propanol, iso-
propanol, butanol, benzyl alcohol; ether alcohots such as butoxy ethanol,
25 propylene glycol monomethyi ether, amides such as N-methylpyrrolidone,
~ dimethylformamide or solvents such as dimethylsulfoxide; possibly mixtures.of the
above mentioned solvents.
. The present invention is described more detailed in the following examples,

which is to be considered solely as iliustrating and not limiting.



WO 2004/ 096927 1' CTlI NO2004/ 000115 20 Exanples Preparation of starting
materials and internediate s Exanple 1 5 Synthesis av

di mret hyl 5. 5' -f 2. 2- propanedi yl - bi s(4- phenyl eneoxv) 1l divalerate To a solution
of sodi um net hoxide, fromNa (1.6 g, 69.6 mmol) and dry nethanol (150 m)
bi sphenol wowem/ogdeed (15.9 g, 69.6 Mol ). \Wen ever yt lFcaTgvno2es00bul |y~

di ssol ved, nethyl 5-bronvalerate (27.2 g, 139.2 mmpl) was added and the
reaction m xture was refluxed for 8 days20 Then the reaction m xture was 10
cooled to roomtenperature, poured into water and extracted with dichl oro-
net hane. ThEXBM@IAS ¢ phase was dried with MySO4 and filtrered. Evaporation
of the fil 1.0 1¥a The crude product was
purified bywaeﬂ%h TAt 00 ; ee‘dt,s-gram ent from2.5.60%
twice. Yield: 7.30 g (15.99 mml, 449 . 15 Exam le 2 Synt hesis av nethyl 4
T1- (et hoxv L ll)pentvl oxyl benzoate Methyl 2-bronocaproate (8.00 g, 38.3
nmol ) di sso DVBO (50 m) was cooledto 0oC and K2CD3(5 29 g, 38.3
mtl ) was ad@iathesisoav oiesthihs, SR gfed; pilye 152X )

mrol ). The i1ce bath \Aqs re veqg after 1 hour d the reactlon m Xt ure was

further stirred f8r@ %"HB%P e mgthpXde I 61680 69.6aNand Ry,
m xt ure.was | W th
hexane (2x1(')‘°8éiﬁ§ éﬁgogﬁﬁ iE O(R srac??eﬁ ﬁ'sbff Ggy%%ﬁ Wﬁ%&?ﬁa’é’f@h re
washed wi t h wastfally d@sb@admfz ngmmvalerateu(%2mdBa(ammq!)r\aasaadm asd
Rot avapor . sed
directly w t% fﬂcﬂgﬁ %(Rﬂ%yas%ﬁlf o ys &%%dth% r%k'@ﬂ)ft?ﬂi%? ontains a
litt I( e mMpi Stogvled.to r&gmlalmpe&?taga Wntéﬁastcswaxbr ant fe;dracledlw:th dnchlogo-oo a5 o
(444- (et oxvcar.pon ut v oxv enzoate val e , 35.
nmmi ) di ssol® %tg ‘%WG@ é‘?fg/b X'{9§5 ﬂﬁéﬂ?"@?gﬁ?@%‘ 35.9
mmol) was adHgditratedbh (Hhﬂﬁlvéﬁbr @ﬁﬂéh' brown oil. The crude product was purified by flash

chromatography (EtOAc:Hexane; gradient from 2.5-60%) twice,

Yield: 7.30 g (15.99 mmol, 44%).

18
Example 2
Synthesis av methyl 4-[1-(methoxycarbon glz,gengzlom benzoate
| . Methyt 2-bromocaproate (8.00 g, 38.3 mmoi) dissolved in DMSO (50 mif)
was ceoled to 0°C and KCOj3 (5.29 g, 38.3 mmel) was added, followed by methyt
20 4-hydroxybenzoate (5.83 g,.38.3 mmol). The ice bath was removed afteri hour -
and the reaction mixture was further stirred for 3 days/nights at room temperature.
{ The reaction mixture was poured on ice water (500 mi) and the product was
extracted with hexane (2x100 ml) and ether (100 ml}. The combined organic
extracts were washed with water, dried with MgSQ,, fillered and concentrated on
zs  Rotavapor. The crude product was a bright, clear liquid and was used directly
without additional purification.
Yield:11.0 g (>100% contains a little moisture).

Example 3
a0 Synthesis of methyl 4-[4-(metoxycarbonyl)butyloxy] benzoate

Methy! 5-bromovalerate (8.00 g, 35.9 mmot) dissolved in DMSO (50 ml)
was cooled to 0°C and KoCQOs (4.96 g, 35.9 mmol) was added, followed by methyi
4-hydroxybenzoate (5.46 g, 35.9 mmol). Further reaction and processing of the




|
. | .

4- hydr oxybenzoate (5.46 g, 35.9 mmol ). Further reaction and processi ng of
the WO 2004/ 096927 PCT/ NO2004/ 000115 21 product was carded out as descri bed
in Exanpl e 2. The crude product was then wused directly w thout additional
purification. Yield:8.32 g (87%. s Exanple 4 Synthesis of dinethyl4, 4

-[ (caproyly s(methyl ene)1 di benzoate (a) Synthe

4-((4- et ‘glz((&gér‘%%nyl ) benzvl )i m nonet hyl ) benzoate S]J ﬁﬁzo&ﬁfoﬂ%k

4- (am nonet hyl ) benzoat e hydrochl ori de (1% 6 g, 60.9 rrm)l) was 10 stirred i
absol ut e ethanol (260 M) together with tjiethyl mne (8.5 m, 60.9 nTnoI)
and heal ed ghodiEhsts eitied oft 58 &&mcnmxgmw

fornyl benzo L?'35/0 purlhty0 g . was agﬁ gathe reactlon
m xture was usealdme@ﬂyampoukadﬂmma}pguflcm‘npn and t hen cool ed to room

t enper at ur e. rted to precipitate i mrediately and the flask
was stored in a %& g#ég@%%)or overnight. The next day the m xture was
filtered and the product was washed with ice cold absolute ethanol. The
pr oduct vvaséhen dried in an exicator. Yield: 17.3 g, 96% (b) Synthesis of
di met hy14. 4#ExemRIedobi s(net hyl ene) | di benzoate 20 Methanol (25 m) was

cooled to 0%@59&@&@%@&,5 b g}ﬁﬂmmaﬂéals@hgkhsum%% Whi ch was
synt hesi zed "under a) above o was he reaction
m xture was warned up to roomtenperature og then reacted wuntil the
Cevel DTN (3] 938N S IR 430 Mo B o e
just over t ure

and 2s 3M H2SO4 \Mﬁth@ﬂd@fnhtmnm’thﬁ beReeatefhydedadoride (12.6\g) 0. QIrhmel‘)&damff and

ol or of oftm anEeciResaher etargEiEn i eaeHgrovit Fethuliine (53 8 rotnaor at e
on Rot avaporand Hé#kd at fefluk il W was 8ikabheq) ?h@feaﬂembw

4.4 -f(caproyl Im no) bi s%met hvl benzoat e he corrpound V\/m ch was

synt hesi zed faRadberzeatp| %548%%I19 wa§09m9awa§ geided angd Hefaactoras
di ssol ved i r}nﬁ{#eW%é Fgﬂﬂﬁet]‘ 315 %BQ d;‘?%ﬂ‘rﬁ‘énﬂ@hér&?oolgartﬁ &ﬁ"ﬁ%rﬁ %ﬁu@y !

chloride (2.6 r opw se rop
addi tion wasTrm)nmdelcbalarleﬁéo pmﬂadmmnmgdia‘ﬁy ang theflaskwas stored in a

15 refridgerator ovemight. The next day the mixture was filtered and the product was

washed with ice cold absolute ethanol. The product was then dried in an exicator.
Yiela: 17.3 g, 96%

{b)  Synthesis of dimethyl 4,4 {{iminobis(methylene)] dibenzoate
20 = Methanol (25 ml) was cooled to 0°C before NaBH, (5.5 g, 140 mmoi) and
the compound which was synthesized under 4(a) above (16.8 g, 53.9 mmol) was

added. The reaction mixture was warmed up to room temperature og then reacted
until the development of gas slowed down, before further heating to refiux. After
just over three hours the reaction mixture was cooled to room temperature and
o5  3M H,S0Q, was added to pH 8. Precipitated salts were filtered off and water was
added 1o the filtrate. The water phase was extracted 4 times with chloroform and
the whole organic phase was dried with MgSO4 and evaporated on Rotavapor.
Yield: 13.8 g, 82%

a0 (¢) Synthesis of dimethyl 4,4 -[(caproylimino)bjs(methylene)] dibenzoate
The compound which was synthesized under Example 4Example 4(b)
above (5.0 g, 16.0 mmol) was dissolved in dry pyridine (75 mi} and cooled on ice
bath before caproyl chioride (2.6 ml, 19.1 mmo!) was added dropwise. After the
dropwise addition was completed, the reaction mixture was refluxed for



WO 2004/ 096927 PCT/ NO2004/ 000115 22 approximately 1 hour. The m xture was
then cooled to roomtenperature and evaporated on Rotavapor. The residue
was di ssol ved i dichl oronethane and washed with water, then with 1 M HCl
and finally with water again before it was dried with MgpSO4. After
filtering wodRiene@p7ati on on Rot avapor the crude productcﬁnumioeﬂne_d{ﬁy

fl ash chromat ography through a short columm (hexane / EtOAc 4:1, thereafter
hexane / EtOAc 7:3). The product is a yeldzow orange oil. Yield: 6.4 g, 97%
Exanple 5 in Synthesis of dinethvl 4.4 -((acethylim no)bisnethvlene)

di henzoat e Tappiexivariety Wwasumdhie mixtuge wes thrnicoolediarune tettipgratdreand est er

which was s | ' ed with
acetyl chl o%?é(ﬁebq ?ﬁ%heﬁéﬁgpmﬁﬁﬁglgﬁg% g’aag %f”i‘%ﬁﬁ odﬁméiﬂr%%ﬁaéfgg%el d: 5.3
g, 93% 15 twaahpd evith vitet, hiesi witlo fl MIHOR & finally with water again before it was .
4.4" - ((5-(benzvlam 2~ 0 taneovlirnino.bis- t hvl enel | di benzoate 20
() synnes: B7ed AISSCr ARRINEARS i ehediBtch P Fstivahar dhaeruse.amapiet de
(1.00 g, 8.7@a8EManeddsy MhshsoHryRdid thFughl DERBTEESIR patul a
tip of N, N-di nethylam nopyridine (Igi\)r%Ph)? and benzyl am Eg’ 0. ggmmis,togc%
mol ) were afdedhérentierhexaned £0A%78)e Tha produdt is @ yelaw-osenge ehper at ur e
under nitrogen at q@&@&@ b?.so 4 hours, and the 25 product was extracted with
aqueous NaCH (1 M T e al kaline water phase aqueous HCl (3M was
added until pH 1 was reached, and the solution was extracted with

chl orof orm ( L Th conbi ned organi c phase was dried wwth MSOX, filtered
and evapor at tavapor. The distillation residue was a white solid

(0. 482 gl Tignawisis sadiwthh 4SE-(MesthoiininatbisHet odh loffshzodl) to recover 30

tmore product (0. 844 EE' eiSi rsy@_}ojh
ieplesive)ie

). Total yreld: 1.326 @ .

Gi Mot hvl 4 4" - (( 5T0BBRNA aRSPade s Jerirbegyn Exampianl). T
di benzoat was synthesized in Example 3(b) (5.0 g, 16.0 mmol) was reacted with acetyl

chiloride (1.5 g, 19.1 mmol) instead of caproyi chioride.

Yield: 5.3 g, 93%. -
15

Example 6 . |

Synthesis of dimethyl 4,4™((5-(benzylamino)-5-oxopentaneovliminobis-

{methylene)} dibenzoate g '

26 (a} Synthesis of 5-(benzylamino)-5-oxopentane acid
Glutaric acid anhydride (1.00 g, 8.76 mmol) was dissoived i dry
[ dichloromethane (100 mi), a spatula tip of N, N-dimethylaminopyridine (DMAP)
and benzylamine (0.96 mi, 8.76 mmol) were added. The reaction mixture was
stirred at room temperature under nitrogen atmosphere for 4 hours, and the
25  product was extracted with aqueous NaOH (1 M, éx). To the alkaline water phase .
aqueous HCI (3M) was added until pH 1 was reached, and the solution was
extracted with chloroform (4x). The combined organic phase was dried with
MgSOQ,, fillered and evaporated on Rotavapor. The distillation residue was a white
solid (0.482 g). The acid water phase was extracted with EtOAc (3x) to recover
30 more product (0.844 g).
Total yield: 1.326 g (68%).

(b)  Synthesis of dimethyl 4,4"-((5-(benzylamino)5-oxopentanoylimino)bis-

(methylene)) dibenzoat




1 WD 20114/096927 PCT/ NO2004/ 000115 23 The di net hyl ester which was

synt hesi zed in Exanple 4(b) (5.593 g, 17.85 mmol), the

5- (benzyl am no) - 5- oxopent ane aci d whi ch was synt hesized in 6(a) above (3.95
g, 1\7. 85 nmmol ) and N, N -di cycl ohexyl carbodiimde (DCC, 4.05 g, 19.63 mmol)
wer e - xegvd agebtdagrr wit h di chl oronet hane (300 m) and sCrNoachssboiEOOomM S
tenperature in 3 hours. Precipitated dicyclohexylurea (DCU) was filtered off
and the filtrate was evaporated on Rotasgpor. The crude product was used

wi thout further purification in the next reaction.” Exanple 7 10 Synt hesis
of 2.2 (2-hpedinethyiestgmdpcinvas pyptbiesized 32 Bxampleséib) (5.508ey, 37 88rhmel), | | a

cid Trimelljti ' 20 | s.dussolved | dry DMF at room
t enper at ure{hgn%'(q%%w&% ké%%‘gB?%‘SﬁgéfQ“ 'C{Wfp‘}‘%% ﬁyg'lu?f T%?E@%?V\?ed in DMF
was added d(RpBigse7.8Bvarmoarid NN dicyclohexylesrbodfitniteetb¢o, Nosaj, rogshere for 3
I's hours, the sI | vent _.was, evapor at e ciff on. Rot av o@rband wa?gmwater (i 00
nM) was add¥ee f}ﬂ’e{%@’ﬁﬁ% rwithgichlgromiethang (300-0) apdsstingd al4e0mi | t er ed
of f and yash@fperatird iNBiRIrs. HrofipitaddidityeIchewparsa i ) on
the sinter with suction bet vveenlbeach tli me. Ig?nal ldﬁ%feﬂgggg{%gﬁgﬂﬁs washed
with water {iExiyatg wasguvapatateddroRoRyaponibe conds prodyiot wag@ised alithouts. 5 g
(799 . Wit 0 si s of

4, 4" -((2-hy rrg‘%\\%ﬁ'§°aﬁﬁé‘§§@e%?%‘%$§ib Xy)) dibenzoic acid p-Hydroxybenzoic
acid (42.8 g, 0.31 not) was m xed with an aqueous 25 solution of NaCH (12.4
g, 0.31 rmtg in ﬁ42 m of water. The Na-salt was then m xed together with

1, 3-di chl or epanol (20.0 g, 0.155 nol). To this mxture was dropw se
added dypi n@yhthea¥id bt gszl 2-Bpdrdxi-AN3-ploddrictii)B (D 3DiotdlsolRédine(Seartbylic The
reaction mXxture was then heated to 70C and reacted by this Tenperature
over ni ght. 266 next day the reaction m xture was cooled to room 30

t enperature and R ok Lief b e0oint 0#—5@- ; ' I pitate
was fornmed. A sﬂﬁéﬁg’%otaﬁ,m@éjgfgva? ,r2ﬁ‘v\.’lgsrhr£§§e{9 an'aét?lgl%a' IeM‘r:%z? é‘?@ was
heated to epperaturatandyl,BaEmning-2-propanat (h 17 ¢t 13.€ cymdl) disseivediia DMEI ch
remai ned | n“}alg

%dded dropwise. The reaction mixture was refluxed in Nz-atmosphere for 3

ig  -hours, the solvent was evaporated off on Rotavapor and warm water (100 ml) was -
added to the yellow oil. White precipitated material was filtered off and washed
with water, slurried into aqueous HCi (0.5 M, 4x20 mi) on the sinter with suction
between each time. Finally the substance was washed with water (2x20 ml) and
dried on Rotavapor over night.

20 Yield: 4.5 g (79%). White powder.

Example 8
Synthesis of 4.4"-((2-hydroxy-1,3-propanediyi}bis(oxy))} dibenzoic acid
p-Hydroxybenzoic acid (42.8 g, 0.31 mol) was mixed with an aqueous
2s  solution of NaOH (12.4 g, 0.31 mol) in 140 ml of water. The Na-salt was than

mixed together with 1,3-dichloro-2-propanol (20.0 g, 0.155 mol). To this mixture
was dropwise added during 10 minutes a solution of NaOH (14.9 g) in water (35
ml). The reaction mixture was then heated to 70°C and reacted by this
temperature overnighl, The next day the reaction mixture was cooled to room

a0 temperature and thereafter acidified with 16% HCI (aq.) A white precipitate was
formed. A smail amount of water was added and the whole mixture was heated to
approximately 60°C and then warm filtered. The material which remained in the
filter was washed twice with warm water (60°C) and then dissolved in 10%
NaHCO,. The solution was heated to 50°C and acidified with 15% HCI. Then the



filter was washed twice with warmwater (60C) and then dissolved in 10%
NaHCO3. The sol ution was heated to 50C and acidified with 15% HCl. Then the
/[ WD 2004/ 096927 PCT/ N02004/ 000115 ..<'" 24 solution was heated to 85C and
filtered in warmcondition. Precipitated material was washed wth warm

wat er unt iwotkeos@gh water was pH neutral. Then the swoyinoe/me@ss dried,
first in exicator and finally on a freeze dryer. Yield 32.9 g, 64% 5

Exanpl e 9 Synt hesis of pentanedi acid nongphenyl ester G utaric anhydride (20
g, 0.175 nol) and N, N-di rreth | am no ridine (DVAP, 0.4 9) was dissolved in
dry DWVF (25@0M19na\rﬂ§ 'b%ﬁi%@'io P Conod %/rsdgn gfﬁ!ﬂy condifignaPredpitares materialas

added drop ?Qﬂmi g%ﬂﬁr I on
m xture vva\éwws%t% |vl?% ed at vertﬁlF ﬁnty “g&ﬁgyiv&r]ﬁf%‘éﬁﬁeu&\%g errheerﬁméi‘{‘}/éed To the
distillati oaubﬂsndaeva&cﬂneduﬁr&trde)ucatoaamd)hmlbr qrid¥teect@@rydr) was added and .

then acidified w la (4Mo,60 M ). An orange oil precipitated, and this
was stirred in megplaggé'e%ée DMF-r esi dues. The solution was extracted 'is

with ether. The organi c phase was dried with MgJSO4 and filtered. Renoval.
of . solvent. on Rotavapor gave an orange oil containing sone DMF. Yield:
17.31. g (460MR®Reparation av nonomers 20 Exanple 10 General synthesis

i nstruction g’%{%ﬁ’ﬁgﬂé%’éﬁéﬁ’%’d%@!;'%“mdrOI ysis of diester Diester (1
nol eqv.) i$ adde 0 a mX and water (ratio 1:1 - 5:1).
KOH or NaOH (3 nilutage anhydrida (880g, OThéb meBaridoN, Mﬂmmwanﬂnmmndmd at 25
room t enper n va ted 0
water 1 s adaoils ST HR TR B2V EME: oD A Rl e N BB 1B o
with diehl eslpoezBanel) @\B@Mdd@d&irb Wige Jat ragin tmpglraiurﬂfhml rmdaam]p]gpﬁe:%dhwdt h
aqueous HCl 5 Prec I tat lacjd is filtered o washe
MLh et or G aRFIh b ns sitced bl oveuBigbb astpratne EAant aieshy
recrystal | i 2gkio08d. To the distillation residue aqueous sodium carbonate (10%, 170 mi}

was added and then aciditied with HCI (4M, 60 ml). An orange oil precipitated,

and this was stirred in water to remove DMF-residues. The solution was extracied

45 with ether. The organic phase was-dried with MgS0, and filtered. Removal of .
solvent on Rotavapor gave an orange oil containing some DMF.
Yield: 17.31 g (46%).

Preparation av monomers

Example 10
General synthesis instruction for preparation of monomers by hydrolysis of diester
Diester (1 mol eqv.} is added to a mixture of methanol and water (ratio 1:1
- 5:1). KOH or NaOH (3 mol eqv.) is added. The reaction mixture is stirred at
25 room temperature 24 hours. The methanol is evaporated on Rotavapor. More

waler is added to the alkaline water residue, and extraction is carried out with
dichloromethane (DCM, 2-3 times). The water phase is acidified with aqueous HCI
(5M) to pH 3-4. Precipitated diacid is filtered off, washed with water and dried. The
product can if necessary be purified by recrystallization.

30 Details on the amounts of reagents are given in Table 1.



30 Details on the anpbunts of reagents are given in Table 1. WD 2004/ 096927
PCTI NO2004/ 000115 25 Exanple 11 Ceneral synthesis instruction for
esterifyina of alcohol side group on diacid: Diacid with alcohol side group
(1 npl ekv.) is mxed with excess of pyridine. Acid chloride (3 nol eqv.)

i s added dvopsiimssothereto. The reaction mixture is s stidieshepdRbiisoht. The
sol vent is evaporated off on Rotavapor. Water is added to the renaining
mass i f necessary and pHis adjusted to gsby addition of HC (5M to

hydr ol yze anhydri de end groups. The reaction mxture is stirred by room

terrperature;igg_rgm&fluxed overm ght. The nixture is filtered and the solid
material iS4\ 20 e o\ .. .and is dried
under reduced f PRELIQUP 0Q.GALID; oy f or

ester!!yingof al orwmﬂ vﬁtmc@mume@oqb m:nm ek@rmmhlwnmdésébf Figﬁdlﬁﬁv ) is
di ssolved In dry di gm %to gether w

N, N- di cycl oM‘F'@QF'g &8"? row}seéagre)to reacHen Mpxtuee inount  of

N NVFdi get ggir@mo@e%mdrrﬁs soRMAC -evaBEratRsH bﬁrnafwér%qrewa‘ier .&%@g& gglown to

0C before adding diactd wth alcohol, side gro rring was
carried out tMremgnnmgwmass lf@ecessaamandwleaafdltate@to Ebyraddmparfa-lozlr(éw)

ohaso Su' i s S5 StyABY SLAREN s ThEeacembdurb it SERES wRgem g 152%™ ©
filtered andempmnolreamad refuxBdtoveapght. TRE emixturisdiitered and tHd sslidiyaspans of
1 %S0 2004 ga?‘w%%%éﬁ‘&%mﬁwé‘wﬂ%f%a@ RmeibyFset and 5 grigt ndey BAuReda m o 0

o Na 4 pressure.

Example 12
General synthesis instruction for esterifying of alcohol side group on diacid;
- Carboxylic acid (1 mol eqv.) is dissolved in dry dichloromethane (DCM, 150

15 ml) together with N,N-dicyclohexylcarbodiimide (DCC, 1,1 mol eqv.) and a

catalytic amount of MN-dimethylaminopyridine (DMAP). The reaction mixture is

+ cooled down to 0°C before adding diacid with alcohol side group (1 mol eqv.}.
. Stirring was cartied out during 4 hours at 0°C and thereafier at room temperaturé"‘:

ovemight. Precipliated dicyclohexyl urea (DCU) is filtered off. The organic phase
‘2 is washed with saturated NaC! solution, dried (Na;SQ,), and is filtered and

evaporated on Rotavapor. The product is purified by means of flash

chromatography.

A summary of synthesized monomers is given in Table 1
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Example 13
General synthesis instruction for preparation of polymer by condensation

5  polymerisation

(a)  General synthesis instruction for preparation of diftrimethylsilyllester
prepolymer
One or more diacids corresponding to structure unit A (1 mol eqv.) is/are
10 - mixed with dry xylene under Ar atmosphere before adding hexamethyldisilazane
.(1.25 mol eqv.). The reaction mixture is reacted at 115°C. The reaction mixture is
cooled down to room temperature before evaporation.

(b}  General synthesis instruction for preparation of polymer by condensation
® polymerisation |
Di{trimethylester)ester as prepared in Example 13(a) above is mixed witl
thionyl chloride or diacid chloride in eqvimolar amounts and possibly catalytic
ampﬁnts of triethylbenzyl ammorrxiurn chloride (TEBA;CI). The mixture is Q!irreé_
with Argon bubbling through the solution. The-polymerisation temperaturs is
20 increased stepwise to 180-200°C. The Ar bubbling is terminated and vakuum is
put on. The reaction mixture is held at 180-200°C under vakuum for 2-6 hours.
The polymer is cooled.

. Example 14
25 (eneral synthesis instruction for preparation of polymer by melt polymerisation

(a)  General synthesis instruction for preparation of prepolymer with acetic acid
anhydride '
One or more diacids corresponding to structure unit A alone or together

s0  with one of more diacids corresponding to structure unit B and/or diols
corresponding to structure unit C are mixed with an excess of acetic acid
anhydride and is heated until everything is dissolved (approximately 80-90°C).
The solution is cooled down and is filtered if necessary before evaporation on
Rotavapor .



O 2 WD 2004/ 096927 PCT/ NO2004/ 000115 27 Preparation of polynmers Exanple 13
CGeneral synthesis instruction for preparation of polynmer by condensation

5 polynerisation (a) General synthesis instruction for preparation of

di (trimethylsilyl)ester prepolymer One or nore diacids corresponding to

struct ur ewonzobydvet?y nol eqv.) is/are 10 m xed w th dr pgyheseudadsy A

at nosphere before addi ng hexanet hyl di silazane (125 nol eqv.). The reaction

m xture is reacted at 115C. The reactiorpgni xture is cooled dowmn to room

tenperature before evaporation. (b) General synthesis instruction for

preparation of polynmer by condensation iU polynerisation

DI (tri met hyygst epLoaLat, Aok oRahRGob forp gy M xed: with

t hi onyl chl ofi de=6r—dract o ymmvic DT ar—a 3 bossi bly

catal yti c anmounpslyaierisetiert hyl benzyl ammoni um chl oride (TEBA-Cl). The

m xture is stirrgd i th Argon bupbling thr h,the.sql ution, The

pol ymeri sation téFﬁf@WﬁP?ﬁ%‘s grgpgf? 'H;é’@g'éta%'igtjagmg‘é'st@si. QQUD%Y The Ar
bubbl i ngg i s gichioibmetiRiheaitionéatdding cadmiuRticetite diRRIraRACd(OAC .m@.l s hel d
at 180-2000C under vakuum for 2-6 hours. The polynmer is cool ed. anple 14

25 General Jhatrwiskirg is slstadatitledo get thercatrlydavenlysiispaisedin they nel t
pol yneri sat | Fe@k: . t I Sy i I -t | f
or epol yner \kgﬂ%ﬁ@gﬁ@%g@?v&ﬁyggﬁgﬁF?rg%\%}éﬁ?ﬁ)‘l%ﬁ) ER%I gﬁg‘](i)fr{ggeks%ondi ng to
st ruct ur e unotpléd ad vakuen (0.5¢gketrber) arkis bwéredirdo@n oibbathditdS0e80°C.

oot oePore! Mot foi7a mirkiSingdulene Mudiba e Bofn AR Moo ha 8 mbhiseh " ©
until evgryihiggolied i Giemonsaethand o homdraluite8 CoReR), andivsiterelut i on i s

{ cooled down and is filtered if necessary before evaﬁor ation on _Rotavapor
necessary, and precipitation is carried out twice in cold hexane. The precipitated

polymer is dried in an exicator.

. A summary of prepared polymers with composition is given in'Tzibfé"f’-"‘ct- and.
15 Table 3.

Table 2: Palymers prepared by condensation polymerisation

P1| P2 P3
M1 50
Monomers M2 50
(mole%) M3 50
thionyl chloride 50 50
isophthaloyl dichloride 50
Catalyst (mole%) | TEBA-Ct 0 | 0.08 | 0.04

20



WD 2004/ 096927 PCTI NO2004/ 000115 28 (b) General
preparation of polyner

rem)ved on Rot avapor.
and is lowered into an oil

by nelt

synthesis instruction for

pol yneri sati on Prepolyner as prepared in
Exanpl e 14(a) above is dissolved in dry 5 dichl oronmethane before addi ng
cadm um acetate di hydrate (Cd(QAc) 2. 2H20).

to get t haye adnabikstr evenly dispersed in the

m xture is cooled to roomtenperature.

The reaction flask is
bath at 150- 18§C.

The m xture is stirred a little
prepol ynepct/Neo@Edhigdt
coupl ed to vakuum (0.5-1 nbar)

After 30-75 mnutes the
The crude product 10 is dissolved in

is then

di chl or onet fiahelt 8r Palyoiess maﬂetmdmsﬁlmlwlensahml s fi I tered i f _necessary, and
preci pi t at Fefrts—ear+tet—ett—t—e 2% :Fc,w..c tech—pql yner
is dried ih an exicator. A |9 P6t FBFEB& &9 |pa0 81%H1I3 E‘b‘i a5|R1&]n is
given in Thbl e. Lpd. . 1 hbl ¢ 3.| Tapl e repaj ed [by
condensat i ?\?])ong’meg/swg_&a{in 5@1 P2 P M5 %ﬁn—?’c@:{rwgé I\-@ 501 (ndl eo 9C)IVB 50
t hi onyl chl(owled®) 5¢M50 i sgpht fElogyl |di cnl ofi dg 50| Catlal ykt (nolje%) | TEBA- CI
0,0.09 0.0¢ 20 WOLZUUA7 U9QIZ7|"PCT] MOZUURT OYUTS PO~ fabef T—$ HOT yTeTs made
by nelt polynerisaffdn P4 H5 P§ P] pol P10 P11 P2 $13 P14iP19 P1b
Mononer s 100 75|@P 60 7Q 90f (nol €199 | M6 |10 M| 100 M7 140 2b 5Q 40
30 98 90 69
M8 25160140130} 98|90]|60
Mo 100
sebacic
acid 2 11040
bbbhenolA 10
Catalyst  |Cd(OAc)z* 130 (3.0}3.0(3.0{3.0{3.0/3.0{3.0|3.0]|30]|3
(mole %) [2HO 0130153

A summary of the polymer structures of the polymer examples are givan in
Table 4.

Tablg 4: Overiew of polymers with number and structure according to ceding.
related o —{A)o-(B)y—(C)c~ and the structures in formula I-V. '

Polymer | General | Structure basad on encoding * :
No. formula :
P1 il a>0, b=c=0,
Xiu=0, n=4, R%= -C(CHa)z-
P2 land IV }a>0, b>0, ¢=0, a:b=1:1
I: Xi=0, n=3, Y=CH, Z;=H, p=0
| IV: R®*=m-phenylene, =0, r=0, s=1
P3 | a>0, b=c=0
X=0, n=0, Y,=CH, Z;=C, alkyt, p=0
. P4 | a>0, b=c=0,
Xi=CHa, n=0, Yi=N, Zi=-C(O)R', R'=C;s alkyl, p=1
P5 t a>0, b=c=0,
Xi=CHa, n=0, Y;=N, Z=-C(O)R', R'=C, alkyl, p=1
P6 | a>0, b=c=0,
X=CHa, n=0, Yi=N, Z=C{O)R", R'=-R*-C{O)NHR®,
R?=C; alkylene, R®*=benzyl p=1




MB 100

sebacic acid 2 10 40 bi sphenol
3.03.03.03.03.03.03.03.03.05.3
pol ymer structures of the polynmer exanples are given in

Overiew of polynmers with nunber and structure according to coding related
to -(A) 3- W) mof/6)ev27 and the structures in formula |-V. pBoinorminssner al.
Structure based on encoding No. formula P1 Il a>0, b=c=0, Xu=0O, n=4, R5=
-C(CH3)r P21 and IV a>0, b>0, c=0, a:bsd:1 |: Xi=0O n=3, Yi=CH Z =H, p=0
I'V: RO=m phenylene, q=0, r=0 s=1_P3 | a>0_ bhzc=0 X1=0 n=0_ YI=CH Z4=C4
al kyl', p=0 Péo@ﬁ@r DEenOral Sﬁh@mré‘ﬁﬁ’sed{tbn-éhc&ﬁn OR, R=C5 alkyl, p=1
P5 | a>0 b= c;,q I fdeia_NFO, YI =N Z=-C(Q R, R =Cl alkyl, p=1 P6 |}a>Q,
Eégﬁg’nz;(i . p=flPY\O 200}ND96927| &0/ NE20041000115 30 Pol ymer Gener al
Structure baspd on engoding \szhc,)ﬁ;r;ry’lﬁufg'_,,l illn?WO)ﬁ?T:P‘:Csalkyl
P8 | a>0, b=c=0,
x... Che, n=1, Y=CH, Z=-OC(O)R', R'=-R*C{O)OR?,
R?=C; alkylene, R%=benzyl p=1
P9 I ay>0, ax>0, b=c=0, 84:2,=75:25,
As: Xi=CHj, n=0, Y;=N, Z=-C(O)R', R'=C; alkyl, p==1
Az Xi=0, n=1, Y=CH, Z=-OC(O)R', R'=C; alkyl, p=1
P10 | a:>0, az>0, b=c=0, a,:22=50:50,
As: Xi=CHa, n=0, Y\=N, Z=-C(O)R", R'=Cs aikyl, p=1
Az X=0, n=1, Y\=CH, Z=-OC{O)R', R'=Cs alkyl, p=1
P11 } a1>0, az>0, b=c=0, a1:a=60:40, - -
Aq: Xi=CHa, n=0, Y;=N, Z=-C(O)R!, R'=Cs alkyl, p--‘l
Az X=0, n=1, Yi=CH, Z;=-OC(O)R*, R'=Cs alkyl, p=1
P12 | a>0, ax>0, b=c=0, a:a:=70:39,
| Ay: X=CHp, n=0, Yi=N, Zi=-C(O)R', R'=Cs alkyl, p=1
Ag: X=0, n=1, Y\=CH, Z;=-OC(O)R‘ r-ﬁ_cs alkyl, p—-1:l._
P13 fand IV | a>0, b>0, 0=0, a:b=98:2, CE
I X=0, n=1, Y;=CH, Z=-OC(O)R", R'=Cs alkyl p
V: R°=Cg alkylene
P14 land IV | a>0, b>0, c=0, a:b=90:10,
I: X=0, n=1, Y;=CH, Z=-0C(O)R', R'=Cs alkyl, p=1
IV: R%=C; alkylene
P15 land IV |&>0, b>0, c=0, a:b=60:40, .
I Xi=0, n=1, Y=CH, Z=-OC(O)R"', R'=Cs alkyl, p=1
IV: R%=Cj alkylene
P16 landV | a=0, b=0, ¢>0, .
I: Xi=CHa, n=0, Yi=N, Z=-C(O)R*, R'=C;s alkyl, p=1
V: R"%= -CgH4-C(CH3)o-CeHe

A 10 Catalyst Cd(QAc)2 3.0 3.0 3.0
(nole 99 2H20 - A summary of the
Table 4. 5 Table 4:



X, n=N, n=1, Y,11=CH, Z,,,=-0C(0O-R7, R7=C5 alkyl P8 I a>0, bx=0, X, = CHZ,
n=1, Y,=CH, Z =- JR, R. R2-C(OOR3, R2=C3 al kyl ene, R3=benzyl, p=1 P9
| al>0, a2>0, b=c=0, al:a2=75:25, Al: X =CH2, n=0, Y,=N, Z=-C(OR, R =C5
al kyl, p=1 A2: X =0, n=1, Y,=CH Z, —-OC(O)R' R =C5 al kyl, p=1 P10 I al>Q
a2>0, b=cwf 0ainwed@=50: 50, Al: X CHZ n=0, Y1=N, Z, =- Cp&rRozoioedders al kyl ,
p=1 A2: X,=0 n=1, Y,=CH Z, —-OC(O)R, R =C5 alkyl, p=1 P11 | al>0 a2>0,

b=c=0, a,:a2=60:40, Al: X1CH2, n=0, Y1=Ng1Z= C(OR, R =Cs alkyl, p=1 A2:
X, =0, n=1, Y1=CH, Z=-OC(O R, R =C5 alkyl, p=1 P12 | al>0', a2>0, b=c=0
al: a2=70: 30Exampled$ xH2, rtA, Yr_ N, zZf CCOR, R =C5-alkyl, p :,I A2: X =0

1, Y, =CH, | 1t. P13 1 and IV a>0 b>0, c¢=0,
b=98: 2, 1E;§<T9gé’%'§pa§i'°gﬁ?f%fm CI:E)O)R' R =Cs Zlnkyl S Lo

Ca. alok)él ene POhelorandrel polpmers (24056 b?aﬂelglat)h#ﬂ@cﬁ&owed ﬁﬁdcﬁla\c/)hm%noﬂl =CH,
- >
O L0128 by viigh] on,8 Tdiseaiee Copmerdiubtyduaie (47 e bameghd) §.aadefy:

R9= Ca | kyl Z, - OR,
sy l‘% %HSQP éiﬁruhg %ﬂ@ e ggﬁ( lsgﬁdeERQ%mn%s%r}dggggZM oQe)

PCT/ N02004/ G@Measngﬁﬂger&@m a0, FSabipiveight) qoddirmcassany mdresalvent iSne or
nor e pol ymerﬁmggéh aﬁel?%n\ﬁﬁi'naht) I s/are dissolved in cycl ohexanon

n=
a:
R9=
Zi =
c=

Example 16
Example of preparation of paint

10 One or more polymers (16 % by weight) is/are dissolved in cyclohexanon
(20 % by weight) on a "dissolver”. Copper oxide (64 % by weight) is added under
stirring and the paint is grinded to a fineness of grinding < 30 pm. Thickening
agent (BYK 410} (0,5 % by weight) and if necessary more solvent is stirred in after
grinding. | .

1t Example 17
Exampla of preparation of paint-.
. One or more polymers (45 % by weight) is/are dissolved in cyclohexanone
(55 % by weight). Thickening agent (BYK 410) (0,5 % by weight) and if necegsary
more solvent is then stirred in. -

2c Example 18
Example of preparation of paint
-One or more polymers (16,6 % by weight) is/are dissolved in
cyciohexanone {20 % by weight) on a “dissoiver”. Copper oxide (29,8 % by
weight), zinc oxide (28,8 % by weight), iron oxide (2,6 % by weight) and dolomite
25 {1,7 % by weight) are added under stirring and the paint is grinded to a fineness of
grinding < 30 pm. Thickening agent (BYK 410} (0,5 % by weight) and if necessary
more solvent is stirred in after grinding.

Determination of polishing rate in seawater

30 The polishing rate is determined by measuring the reduction in film
" thickness of a paint formufation over time. For this test round PVC discs are used.
The discs are degreased and the paint formulations are applied in stripes radially



(29 % by weight) on a "dissolve". Copper thiocyanate (47 % by weight) is
added 5 under stirring and the paint is grinded to a fineness of grinding <
30 m Thickening agent (BYK 410) (0,5 % by weight) and if necessary nore
solvent is stirred in after grinding. Exanple 16 Exanpl e of preparatign of
pai nt 10 Woeoeweémre polynmers (16 % by weight) is/are missolvgdoiln -

cycl ohexanon (20 % by weight) on a "dissolver". Copper oxide (64 % by

wei ght) is added under stirring and the’i&)ai nt is gri nded to a fineness of
grinding < 30 pm, Thickenin (BYK % by ht) and if
necessary nﬁ?@%ﬁ'ﬁ?eﬁﬁef%‘)@%ﬁ‘% e.f’ﬂmaﬁf% e qur?dmﬂlzjmufn Oiﬁgﬁﬁ!"’é Theexanpl e
of prepar at i ficitlesBf tHe dry s 8 RS EreAHfiBASs b2 slitdbte il &hfe

di ssolved in ycISohexano e (55 % Wg)fﬁ? Thi ckeni ng %’g@?ﬂméé 110)
(0,5 % by wef @mtjncaﬁnasszheeB‘dSsca:aqs armwr%doaratsheéi whish rotates iach drum20 |
Exanpl e 18 ( 6 % by
v oht) 1 o 3 8 EalrioRlRR LA 18t B sBhwetsE UG niEbEp fhejE zha' e

"di ssol ver " pefsablped1x2RCdis t(sféﬁl 8TB(e WC diecgbte) taken oat with deguyldBinterdalbyfor

ight), i i d % d dol o % ht) ar
added ﬁnd'e?%%q%ﬁ'rqrﬁe'gtﬁgﬂ iRl Ind e 8t Fh SuRed ibgrash walSr S~
30 m Thi ckepiceg 1@9@'9¥ng(§¥50ﬂ13i@}np@9at§re%\mfm§ﬁi %b)ftlrﬁﬂﬁlckﬁeéﬁéeaﬁ‘éary nor e

solvent is stirred grinding. Determnation of polishing rate in

seawat er so MEasumRS B@%ihﬂgdlﬁ@ﬁ are putdpack inte theiseawatenand reiglatie reduction in

fil t hi ck PVC

st are uaeq® Tan £k b BE B AMAKEEs bbfithes olgstid fledwiiBl ©

g_ppl i eg\f{l[on %@itpme fﬁﬂﬂ@ﬁﬂqms}ﬂ@aﬂ%%@@ﬁ?ﬁﬂfﬁﬁﬁyﬁﬁﬁ@ﬁéhﬁ@@l@ﬂe ﬁﬁﬁdn t heTh
| SC. er a ICalon e ar e rl e Qr a m ni nu our s e

O Cknass: oPoling Fares Wid meka i sl Shiae Shmiite Fongmalt Aod nohindraramh o

nmeasurer  Ofotfidr ;ﬁsrﬁtmoﬁlmts ddBiabifie SHIRERQILE W EESNPYIMA i§ P@cimre\dﬁiec h

rotates in a drum
obtained.

15 Table 5: Polishing of paint films on spinning disc in sea water.

Polymer Paint made according Polishing
No. to example No. {pm/year)
P1 | 15 | >500
P2 15 >500
P3 17 _ >500
P4 15 >500
P5 16 >500
P& 15 >500
P7 15 >500
P8 , 15 26
P9 16 280
P10 16 90
P1t 16 190
P12 16 60
P13 16 <20
P14 16 30
P15 16 >500
P16 16 >500

Even if the invention is described based on specific embodiments shown in the

examples, the patent is ment to cover all possible variations and adaptions which



where seawater flows through. Natural seawater which has been filtered and
temb5 pered to 212C, is used,. The PVC discs are taken out with regul ar
intervals for neasurenent of filmthicknesses. The discs are then flushed
with fresh water and placed for drying at roomtenperature overnight. The
filmthi cknesm®se@s£ neasured and the discs are put bagkndh@dobiss Seavat er
and rotated. Table 5 shows that the pol yanhydri des polishes by exposure to
seawater. 10 The table further shows thgg the different polyanhydrides show
a wde span in polishing rates which makes it possible to conbi ne nononers
and pol yner beedrde cbivivas fpaa personngkiliedrin thesart tlftet razuiingthe ddscriptioraand whi ch at
any tinme is requjred Is obtained. i5 Table 5: Polishing of paint filns on
spi nni ng di REPAMEa water. Pol ymer Paint made according Polishing No. to
exanple No. (pnmfyear) P1 15 >500 P2 15 >500 P3 17 >500 P4 15 >500 P5 16
>500 P6 15 >500 P7 15 >500 P8 15 26 P9 16 280 P10 16 90 P11 16 190

P12 16 60 P13 16 <20 P14 16 30 P15 16 >500 P16 16 >500 Even if the
invention is described based on specific enbodi nents shown in the exanples,
the patent is nerit to cover all possible variations and adaptions which WO
2004/ 096927 PCT/ x02004/ 000115 33 - .



becone obvious for a person skilled in the art after reading the description
and the clains. 34 Patent clains 1. Use of a polyanhydride represented by
the formula 5 wherein a is an Integer greater than zero, b and c are zero
or an integer greater than zero, and a+b is an integer of 2 or nore and
wherein 10 A corresponds to one or nore structures corresponding to one or
prore of the follow ng general formulas I, 11 or 11l OOO X r~t I'ln Yi n X
jol P Z, wherein X, is O NH or rs Y, is Nor CHZ is H Cl1.12
alkyl, -C(OR or-OC(OR R is (RakZakkylaifsC(ONHR3 or-R2-C(OOR3 R2
Is G _H alkylene R3 is C1.20 al kyl, C6.20 aralkyi or Cs.20 aryl 20 nis O
or an integer froml to 8 inclusive pis Oor 1; 0On OXe ~RS O tl
wherein Xu is O NH or CH2 R5 is branched or unbranched Cl1.B al kyl ene and

1, Use of a polyanhydride represented by the formula
5 -(A)a~{B)6~{C)e-
’ wherein

a is an integer greater than zero,
b and ¢ are zero or an integer greater than zero, and
a+b is an integer of 2 or more and wherein
10
A corresponds to one or more structures corresponding to one or more of the
following general formulas I, ll or {li

o o
@’]’Lo/
X .’H,TY,L");X . i |
b,
wherein |
¥ is O, NH or CH»

15 Yyis N or CH
' Zyis H, Cy.q2akyl, -C(O)R" or -OC(O)R’
R' is Cy.12 alkyl, =R*-C(Q)NHR® or -R%-C(O)OR®
R? is Cy. alkylene
R® is Cy.20 alkyl, Ce-20 aralkyl or Ce.zp aryl
26 n is O or an integer from 1 to 8 inclusive
pisQor?;

QO

wherein
Xii is O, NH or CH;
R® is branched or unbranched C,. alkylene and



35 nis O or an integer froml to 8 inclusive; OOOO X~-CICY(r)~X~ 0O O
OZ(r) OIllIl wherein Xiii is Nor CH Youis Nor CHs Z0, is -C(OR8 or
-OC(OR8 R6 is C -12 alkyl, -R7T-C(ONHR8 or-R-C(OORB R7 is Cl.B al kyl ene
R8 is Cl1.20 alkyl, aralkyl or aryl nis O or an integer from1l to 8

i nclusive; 10 B corresponds to one or nore structures with the general
f.or‘rrula IV JAIl V wherein Ris Cl.16 al kyl ene, C6.2 aral kyl ene or an
arbitrary conbi nati on of one or nor 8%f the units -(CH2)q -, -(Or - and

- (phenyl ene) e -, nBerdiidh iftdgdr frofif 1 888 likti@aRy; from 1 to 4 inclusive 1 is 0
or an integer from1 to 3 inclusive sis O of an integer from1l to 2
inclusive and q+r%s is an ipteger of 1 or_nore. 200and C corresponds to one
or nore structures fMth the AV -RIOJO V wherein RO is one
or nore groups se 06,24 aryl ene 1062 bkfyl ene or Cl1.16

al kyl ene, for the pre .36 2. Antifouling

I onX Y wyli 3
paint, characterised I It cont ai ns a-poc hydri de i
0 Zy 0
wherein
Xy is N or CH
Y is N or CH
5 - Zipis -C(O)R® or -OC(O)R®

R® is C1.1 alkyl, —-R"-C(O)NHR® or -R’-C(O)OR®
R? is C1.g alkylene
R is Cy.zp alkyl, aralkyl or aryl
n is O or an integer from 1 to 8 inclusive;
10
B corresponds to one or more structures with the general formula v

O O
P
'
wherein

R%is Ci.16 alkylene, Ce.5p aralkylene or an arbitrary combination of one or

more of the units —(CHy)q -, ~(O), - and —(phenylene), -, wherein
( 15 q is O or an integer from 1 to 4 inclusive

ris 0 or an integer from 1 to 3 inclusive

s is O or an integer from 1 to 2 inclusive and
q+r+s is an integer of 1 or more.

20 and G corresponds to one or more structures with the general formula V
—R"—0— V

wherein R' is one or more groups selected from Ce.24 arylene, Ca.zo aralkylene or
Cias alky]ene, '
for the preparation of an antifouling paint.



represented by the fornula s wherein a is an integer greater than zero, b
and ¢ are zero or an integer greater than zero, and a+b is an integer of 2
or nore and wherein A corresponds to one or nore structures corresponding to
one or nore of the follow ng general formulas I, Il or Il 0O O~ XrL J,
Yf nX~1 ~I P wherein X, is O, NHor CH2 Yi is Nor CH 15 Zi is H Cl.12
alkyl, -C(OR or -OC(OR R is C .12 alkyl, -R2-C(ONHR3 or -R2-C(O OR3
is C .8 alkylene R3 is O-20 al kyl36 C6-20 aralkyl or Ce.20 aryl nis O

or an integer f ik nt Nclusive 20 pisOorl; 0 0 X O X RSO ~ it wherein
5 o ABO S pin

X11 is O, ranched or unbranched C, .8 alkylene and n is O
or an i ntegeh affromt & tic ®8di nol et teontains apdyaniyddide O O Z(r) O I11  wherein
represented by the formula
- ~(A)a*(B)o~(C)e-,
s wherein

a is an integer greater than zero,
b and ¢ are zero or an integer greater than zero, and
a+b is an integer of 2 or more and wherein

10 A corresponds to one or more structures corresponding to one or more of the
following general formulas i, 1l or 1l

o .
o
xrthvithx; . |
3
wherein

X is O, NH or CH;
Y;is Nor CH
15 Z,is H, Cy.4z2alkyl, -C(O)R' or ~OC({O)R!
R' is C1.12 alkyl, ~-R%-C(ONHR?® or ~R%-C{Q)OR?
R?is Ci.g alkylene
R®is Cy.20 alkyl, Ce.20 aralky! or Cg29 aryl
n is 0 or an integer from 1 to 8 inclusive

20 pisCort,;
O O
X XILH/LK/
QO
R
wherein

Xy is O, NH or CH»
R® is branched or unbranched C.¢ alkylene and
n is 0 or an integer from 1 to 8 inclusive;



X11 is Nor CH VY111 is Nor CH Z, 11 is -C(OR6 or -OC(OR6 s R6 is Cl.12
alkyl, -R7-C(ONHR6 or-R-C(OOR6 R7 is C .e alkylene RO is Cl. 20al kyl,
aral kyl or aryl nis O or an integer from1l to 8 inclusive; 10 B corresponds

to one or nore structures with the general formula IV 10_Q /LRL I V
wherein RO is Cl.,6 al kylene, C6.20 aral kyl ene or an arbitrary conbi nation
of one or nore of the units -(CH2)qg -, -(0), - and -(phenylene)g -, wherein

qis O or an integer from1l to 4 incifsive 15t is 0 or an integer from1
to 3 inclusive s is O or an integer froml to 2 inclusive and g+r+s is an
integer of 1 or nore. and C gorresponds tqone or n@re structures with the

general fornula V r nmore groups sel ected
S ne .
ﬂ{du%”e% I

from C6. 24 aryl eng, | e@e, together with, if
ing agdnts an

appropriate, additive - bi nders, pignents,
sol vents, biocides, an lizers. 38|||3. Ant i -fouI i ng
paint according to claim2, ©n whi cint he kyl groups of A having
structures corresponding to the formula | wherein Z, and R are Cl.,2 al kyl,
preferably C .e whgpdmand especially preferred C,-s alkyl, s R2is Cl -B
al kyl ene, preferabl s. al kylene and R3 is Cl-20 al kyl, preferably C -,s
al kyl, especi al I Illﬁgé'f%rr(ﬁ'é’d C, _,0 alkyl. 4. Antifouling pai nt according to
cIa|m2 i n whicly, As Neg¥@gent s “structures corresponding to the forrmula 11
wherein io Rs is E 5 alg | ene.

Ziis c:(om or -OC(O)R¢

s R® is Cy.12 alkyl, ~R7-C(O)NHR® or ~R7-C(O)OR®
R’ is C1.s alkylene

R® is Cy.20 alkyl, aralkyl or aryl
n is 0 or an integer from 1 to 8 inclusive;

10 B corresponds to one or more structures with the general formula IV
O O
AL
v
wherein
R®is Ci.6 alkylene, Cg.29 aralkylene or an arbitrary combination of one or
more of the units ~(CHa)q -, -(O): - and ~(phenylene), -, wherein
qis 0 or an integer from 1 to 4 inclusive
L 15 ris0 or.an integer from 1 to 3 inclusive

s is O or an integer from 1 to 2 inclusive and
q+r+$ is an integer of 1 or more.

and C corresponds to one or more structures with the general formula V
—~R"%—0— V

x» wherein R'® is one or more groups selected from Ce.4 arylene, Ce g0 aralkylene or
Ci.15 alkylene, together with, if appropriate, additives and auxiliaries such
as co-binders, pigments, solvents, biocides, ahtiseming agentis and stabilizers.



5. Antifouling paint according to claim2, in which A represents structures

corresponding to the fornmula Il wherein R6 is C,.,2 alkyl, preferably C .9
_al kyl and especially preferably C .5 alkyl, 1is R7 is C .8 alkylene,
preferably C .s alkylene and Re is C,.20 al kyl, preferably C -,0 alkyl,
especially preferred C, .5 alkyl. if. Antifouling paint according to claim 2,

wherein the | 50l yanhydride is insoluble in water, can be eroded by water

and is filmformng.
. 38

3. Anti-fouling paint according to claim 2, in which the alkyl groups of A having
structures corresponding to the formuia | wherein
Z,and R' are Cy.1 alkyl, preferably C1.s alkyl and especially preferred C.s
alkyl,
s R%is Cqg alkylene, preferably C.s alkylene and
R3is Cq.20 alkyl, preferably C1.15 alkyl, especially preferred Cy.4g alkyl.

4. Antifouling paint according to claim 2, in which A represents structures
corresponding to the formula !l wherein
0 R®is Cys alkylene.

5. Antifouling paint according to claim 2, in which A represents structures

corresponding to the formula lll wherein '

R is Cy.12 alkyl, preferably C1.g alkyl and especially preferably C1.s alkyl,
15 R is Cy.a alkylene, preferably C.5 alkylene and

R® is C1.z0 alkyl, preferably Cy.1o alkyl, especially preferred C1.5 alkyl.

6. Antfouling paint according to claim 2, wherein the polyanhydride is insoluble in
water, can be eroded by water and is film forming.





