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WD 2004/ 096927 PCT/ N0O2004/ 000115 PCLYANHYDRI DES,
PROCESS FOR THE PREPARATI ON, USE | N ANTI FOULI NG PAI NT

WAND4ADPLTOULI NG PAI NT CONTAI NI NG POLYANHYDRI BESND2000800115

present application relates to a pol yanhydri de which
is characterised by the formula -(A)a-(B)b-(Cc-,

wherein a is an integer exceeding zero, b and c are
ROLYANHYDRIDE§cPROCESS FORIFHERRBEPARATION USE IN

AetGOHEnS ma ARELANITF QUG Ee@i%@@ﬁﬁ“ﬂi@e of

I#GLyﬁ\NHmRmEgeneral formul as I, or 11l OO
X ~Y n X &0 P 15 wherein X, |sO NH or CH2 Y,

is Nor CHZ is H C1-12 alkyl, -C(O)RL or -OC(O R1
Rl is Toe _p@sahkqpplicaﬂoa _refat®s\iaras polyanRydridi e)hdeksis ch@aracterised

is Cl.20 al kyl, C6.20 aral kyl
yt&f r(gybs(cggor an integer from1to 8
wﬁ‘érgmve plsOorl OO0 "?--0" Il 4n Oe O R

WO 2004/ 096927 PCT/ N0O2004/ 000115 2 wherein Xii is O,
Hs@nN igkegerReXceedingrasdd, or strai ght chain Cl1_8

%l §I¥<|1 ) z%péj or an integer greater than zero, and
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 I, Il or 111

0] O
o
“xirt Iyt Ex; ; !

|
Z,

wherein

X; is O, NH or CH.

Y,is N or CH

Z,is H, O1.12alkyl, -C(O)R' or ~OC(O)R"

R' is Cy.12 alkyl, —R?-C(O)NHR® or —-R2-C(0Q)OR?®
R? is Cy.g alkylene

R® is C1.z0 alkyl, Ce.20 aralkyl or Ce.p0 aryl

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

OO
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nis O or an integer from1l to 8 inclusive; 5 O000
O 0OXni nl- I m J. XIIl I O~11l OZmO wherein

wWXRdo/ope@2N or CH Yin is Nor CH Ziu is -C(O RECDNO2004/000115

-OC(OR6 10 R6 is C1_12 al kyl, -R7-C(O NHR8 or
-R7-C(OOR8 R7 is C1.8 alkyler2e R8 is Ci.20 alkyl,
aral kyl or aryl nis O or an integer from1l to 8

i ncl uhggein1s B corresponds to one or nore structures
Wi th rnuIaIV OO\R9)O IV wherein R9
IS Clsqzsgfkyl gﬁg .20 aral kylene or an arbitrary
combi matis brantfedom&ettmghmaen Qn steieyleme tend (CH2) g -,
-(Or- and -(phenylene)s -, tfrelnqlsOor an

i nt eg8ris YA integer fromp g § &ClUaVe: i's 0 or an integer
froml to 3 inclusive sis O or an integer from1l to 2
inclusive, and q+r+s is an integer of 1 or nore, and
C corresgonds to one or nore structures wi{h the

gener al -R10-0- V WO 004/0969

3 wherein RIOW <

DF€ groups

Cl. 16 al kyl e % nveniton ¥ U|l
process for prepahation of, the ol yanhydr| des, us“! of
t he pol yanhydri deffor pr ebar ati®n of antifouling
paint, and 5 antifouling paint containing the

pol yamh‘gmieihdes.
Xm is N or CH

Y is N orCH

Zinis -C(O)R® or -OC(O)R®

R® is Cy.12 alkyl, -R’-C(O)NHR® or -R’-C(O)OR®
R”is Cy.g alkylene

R® is Cy.z0 alkyl, aralkyl or aryl

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

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

O O
/U\Rg/u\o/ v
wherein
R%is Ci.16 alkylene, Cg o0 aralkylene or an arbitrary combination of one or
more of the units -(CHy)q -, -(0)r- and —(phenylene)s -, wherein
g is 0 or an integer from 1 to 4 inclusive
ris O 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
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Surfaces that are subnerged in seawater are subjected

to fouling by marine organisns such as green al gae,
wheaMno@bgae, barnacl es, nussels, tube worns BOTINOR@4/000115

like. On marine constructions such as vessels, oil

platforns, buoys etc. this fogling may result in

i ncreased | oad and accel erated corrosion. On 10

wesssh K'? eofi@ot muge Wrolps sslatted fromddim edylene, Ce.po aralkylene or
nmanoeuvrability and will also increase the friction
16cHKWENe- cause a reduction of the speed and

i ner eﬁﬁg?mféﬂﬁhnqeﬁﬁéh%iéte@ to a ProBESY RIMprépaREBAR theind

gr owt such nari ne organi sns coatl ngs known as

polyanioydrides, paé of theapelyaslydridesdor pprpatation f antifpuling paint, and
consist of.a film. farmn in wth or wthout

rBpuine Brirt cohtaMlind HbBFRBRIARes Y (' or ent ' 10
conpogaihees Hedl 2?6 sOb & in §édWates are slibjedted! @ifduling by

bi ol ogically active substances. O the antifouling

magiee arpapisimg sudhaas geean algan, brown algagnpbainastas mussels, tube
YRR s g ora e BRhelr il B RA A foiRf, Bitpi8orms, buoys
B0 Bis Pbuly by d6Sulindncréesedilbad and acBaiEsaBaCarrusion. On
GB2152947. The success wth the sel f-polishi . .
' vesselg thofauling avill sasultip reduerd maé‘w?yvgﬁ%élﬂv @"Bﬁ%'"@ém increase the
t ' - : .
f{[}@%’gp@?g@ W@B%é@ a Q?ééér(&{i{? %Pég\?e@ﬁ'% inbfd%8 fuel consumption.

Seawna e triorganotin
conpo Joadsrevihicitiavhenart randegrbeih iof sutth oiastiecarigapisms coatings
active conpounds. The remaini ol r on,the surf.ac
kewnes aRtpI paipts %{ﬁdﬁeﬂg ?f'q@%g?ga%ﬁgw&a%c?ﬂ%ﬁ{?ﬁa fiim-
imfdrvitPh Withod:-bidiot ivifOtd feth&OwRh tffdrent
%ﬁﬁ@‘ﬁ@?@?&w‘?ﬁﬁ @@ﬁ%lbéggg&g? sﬁ"éﬂgi*do o_lgji cally aq??ve .
componedisasuttcas pigntentesfilless, 2®lyerds iand kiologinallli active substances.

f v WH esul ' . hCti Q -
s o a2 e A0 el B RO IR By v,
‘é?ﬁ{p%li&ﬁi?tgsaﬂiﬁ@lh@%iﬂétcdﬁﬁaihI?fg SgEnHIM F@Mﬂérsefa‘veme’en
of the wuSe of trrorganotin conmpounds. [t has _been_ .
" eatensivehatisedeThasgdypes of painbare 60. desatibed i BB 1434680 and -

| N9, dr oL VSi S tiG i IRFA s
A 1404 TREL el g BTl e pais
AueUBUhafadthafnthbegasstimpolymeron tegdinteslrfaedagirolyzes in
addition it has been found that sone organi sns, have . .
Srawatehtorrelnase SEAERNPUN CPMRPUNMEMIEH Al YRBLSTTeRTIYS biologically

S5 RERUETE T LgE I By PO APl et oot
tapidakes efodapkt &5 thas itdddcomashselbpelishingrBys selfratishing effect

. 2004/ 096927 / N0O2004/,000115 4 .
BsfiddaneRniroled @easesl e IPCOIGEURCHVE PHRURF Ad contributes to

e R U R S TR S e
dmarineatonsiviuctio) afidaterpr ohi bi ti on agai nst use of

of gan%iﬂqe Crggg)n?%g?s %%ugih%%i b‘Jleeeni Sut on the environmental effects of the
use of triorganotin compounds. It has been found that the organotin compounds
that are released during the hydrolysis, in particular tributyltin, are slowly
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 resulted 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.
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antifouling paint fromJanuary 1, 2003. 5 As a result
of this, several tin free antifouling systens have

whe@a/09edevel oped and i ntroduced. These pai nt s BCENO2@4/000115

descri bed in WD 8402915, EP- 646630, EP-802243 and
WO-9606870. Described here are4sel f-polishing

antifouling paints wherein instead of incorporating

or ganGphaequenthsincreaskd resiksigtions Phasganelinyeemppund as to their use

R bpEn e 8508 Chs BipdRBOHDAal By SO RarRialh. 190! Ras approved a

frehfy-with bglobal ﬁrbnubftrowa@rmstfm ofrerganytin eompotintibas biocide in
t hey consi st of ynmers with groups which can be

aplifesling paird Higm M?st@&o@ the controlled
di ssohutd QI @forlNe Q&\*e?fﬁ?ﬁr?fr@@%nﬁlhﬁ]li%@kg%?érﬁé‘ﬂﬁvgfbeen

anti foul1 ng bloloic y active conpo
M&Géé&éhdanﬂom&ﬁmé pmmstylare eagu d}bsmnbadtum M¢0y8402915, EP-

Bguean B d0R2dd st WO DBREE 20, Reseibe el aiBaettioyisfing
Qﬁﬁl%h mﬁ%’a‘irﬁﬁ%r@%%@t@adgf? |ﬁcflﬁp8¥a‘?iﬁgtd?§aﬁet|r¢§ﬂﬁfdsﬁﬁ e used

ese systens often POSSESS t he

pelymerredrgamhsdylygmaps ar ergarnic hcids hoanddoanetal atamns is n

TS0 LB A P FOy AT B i
g&%ﬁ{d id8Aal lrheg%ﬂeis}’ BEpSIyhRIS Wit groupB varicty cha batiydirolyzed and

ters or nethacrylic acid esters are descri bed.

: mmmg the sontrobied dissolutiensf the palymersandihareby iejaase of

s, w,th. roups with hydrocarbon
G‘F‘ 'iqn?e%w%ﬁa gﬂ@gg@ﬁbgéﬁmz al so describes the
use ofp Woysbfm@zwmwwmmamhw i amdier giathacryli@acid esters
In JP-04139284 t he use of anhydr mer s

srerpeeciibag, sk are mm%tqmrewﬁeﬂrﬁ BoNipgt Bith seqpwater and

mai n chain of the polyner
?@&égg%g%@ﬂ@lﬁ oun “that the use of related
pol y s thes Oﬂi@ehendy\bmeriemcélmowmmthmeﬂysmms ofteri do not
anhydri de bonds are situa

Perbegs thenieauyedihyereyris Eiﬁﬁ?y‘ﬁfb‘ﬁﬁ ds nﬁgg%s% é@ ogfam suR;cnem
3’5!'9§'h§ra‘?‘%' a6 %éﬁgcllfor the use in self-polishing :

[T ng coa resent invention differs
sEbst dnlEFaDB&‘sQM& aneIzEH’-106081Samweg!f/un?awh@tedmyd"des in
that the po

tcgpoiymréggg%thgr i o:{]qtry naqk_)éga% rfg%n%gén%ﬁ%@ d é&&s are
Rgsbﬁﬂé@%B@@%%J& ibb8 thdwisé lof paiﬁt Icoftdinie amyl @bgfmers with

ranchin he structure of erralncaln an

tahréwydﬁne@dm QW&MIWMQ@mmans e aroups P0R61342 also
&&%ph {Jg% g? vinyl'Solfierd Rith! 4HhyRHAB Fidd Groups®

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
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
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fact that the polynmer hydrolyzes and polishes and the
antifouling biologically active conponents are

WO ede@s®d? 5 The present invention rel ates to BCPEDRENE00115
characterised by that it can be described by the
formula -(A)a (B)b-(Qc-, wherdn a is an integer
greater than zero, b and_c are zero or an integer.
geesitieef theanhyeride axaups-seantioulng Prretties arq ditgingd by the

f

7 HBE oA o 258 AR R B R Bt TR Rr g Bidlogfeatly
hotivait@sipbnehis ae reldas@dO Q3 . oo Xi | J~ Yi ,~ X~ ~
P Z wherein X, is 0, NHor CH2 15 Y, is Nor CH Z,
is H Cl-12 alkyl, -C(OR or -OC(OR R is Cl1-12

aI kyI )
3 TR R e D eyt o

deytnbé&ﬂby\ trnesfdmmia atA)ar(Bhgl)cf, mdrarein @ issan irdegel greatay than

25,8 0nd RiATB R 61 0888 SRR RNBE At I edergreater

Bar 8 dPidans&@irpr unbranched C1_8 alkylene and n is 0
or an integer froml1l to 8 inclusive; OOOO

A corresponds to one or more structures corresponding to one or more of the -

following general formulas |, Il or Ill

wherein

X; is O, NH or CH,

Y,is Nor CH

Z, is H, Cy.12 alkyl, -C(O)R' or -OC(O)R’

R is C1.12 alkyl, -R%-C(O)NHR?® or —R-C(O)OR®
R?is C1.g alkylene

R® is Cy.0 alkyl, Ce.20 aralkyl or Ce.z0 aryl

n is 0 or an integer from 1 to 8 inclusive

pisOori,
(0] 0]
/u\,vyxl X njv’/lk ~
O
n n
OW©)]
wherein

Xy is O, NH or CHa
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~XIC]lnYi~f 4 1In XmlIts 0 ZmO wherein 5 XiHis
Nor CH Y11l is Nor CH Z11 is -C(OR6 or -OC(OR6 R6

WO 200@096b27 al kyl, -R 7_C(O NHR or -R 7_C(O OR PCRXOR&4/000115

Cl1-8 al kylene 10 R8 is C1-20 al kyl, aralkyl or aryl n
is O or an integer from1l to 86inclusive; B

corres (_)nds to one or nore structures of the general
f or nuRAig hranted oxrbranch@d Ci-wvalkylenesand ' 15 RO is

Cl1_16_al kyl ene, . C6 20 ar gl QL an arbitrary
conbi ﬂiﬁ b@ﬁa&'hkﬁ%fgp,m 138:(8?"2{1‘%{ @ units -(CH2)q -,
-(Or - and -(phenylene)s -, wherein gis 0 or an

integer from1l1l to 4 inclusive r is 0 or an integer
from1l tw 3 inclugjve s is 0 or an integep from1l to 2

i ncl usi Ve P q+r +s is an iWteger grdater than 1,
and C e® donds\t o one or re -@f the
gener al a Vv X,T,FF"E,-,\G,H i's one or
nore group etesfed from C6_24 ; C6. 20

araikylene or  CIL6 al kyzen. ViJ2004/ 096927 il
PCT/ NO2004/ 000115~ 7 Al al kyl - Yand aral kyl groups

nment i oned .above can be both unbranched and branched.
Aryl WHR'®B hetheroaryl or aryl. Conpounds which can

be usgdl &N 5;?;? ng materials for conmponent A for 5
pr epar 2T on o inders for antifouling coatings can be

di aci ¥g isiN ot Gel synthetic equivalent groups with
TN Gh L RRES BB MRES 1 OO MO0

R is C1.12 alkyl, —R”-C(O)NHR® or -R’-C(O)OR®

R’ is Cy.s alkylene

R® is Cy.20 alkyl, aralky! or aryl

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

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

O o
/LRQ/‘U\O/ v

wherein

R%is C1.16 alkylene, Ce.2o aralkylene or an arbitrary combinatior: of one ar -

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

ris O 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 greater than 1,

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

—R"Y—0— V

wherein R'? is one or more groups selected from Ce.24 arylene, Ce.20 aralkylene or

Ci.16 alkylen.



10

15

20

25

30

corresponding to the main chain structurs in formulas

I-11l1. Synthetic equivalent groups can be diacid
wahboanpedes, di anhydrides, dial kyl esters, PCT/NO2004/000115

trinmethylsilyl esters of diacids, sodium and

potassium salts of diacids. 107For al kyl groups in A

Wi th structures corresponding to formula I, Z, and R

can bl Glkylk znall dalkyl graafpsrmbhtjorgyd 8bavekgan edoth unbranched and

esEe ﬁi”y preferred CL.5 alkyl, R2 can be C1.8

oY preferably Cl1_5 al kyl ene, and R3 can be

Cl 20A§,J| KXh beFHeQIf\@rro%WDbr@Yl 15 al kyl, especially
preferrd C1.10 al For the nmentioned al kyl groups

in A Gompousds lwmrr ean beruseshamstianing materials fer ggmpgent A for

ﬁr%@a?@mﬁlgﬁgﬁéé%@{‘ Slayfg)h@g@ cﬁg KY%C%%? b% %‘lt %%/ é? Bftier s9hthetic

é@jli’/eﬁéﬁp?ﬂh@@ with mfaﬁﬁ ahaiA sthcturBMcag irbEOTCM-CORH,,
preferab 1.8 al kyl and es&em aIIy referred C1.5

ceomqsporudmgmwthsén@n cmaam Riyueies Inpiosneiasoi-l. Synthetic equivalent

@JO@F %%g\stgé‘glagﬁ @ﬁprrug , elﬁ%g?l'd§¥ ?lﬁll& S%_I%E'Qk{ﬁﬁéeﬂylgiﬂll esters of
éfb?idet Qo@iamf amd loialsb;unm salts ahdizeids. ]gr an integer from
0 8, prefera or an integer
especkar ﬁ‘}ﬁylgﬂr@f-@? Fréﬁ With, ﬁtraﬁtur%?garé@éﬁ%ﬁmg}q (59r '?"U?EFB Zand R’
2
LIFLBSSH, by, 910 6 epedalyBia 8] . e car
l?leﬁﬂglauqlrﬁm,qrrpfeeabwmﬁ alkylem'edand F\“"rar?m heh€1.2xalipl, preferably Ci.
n e e t t t I hydr.i d.
s G SRV eterrdh Care Al For it metionBA iRl SroleR A with
SredaRl Lo gonding t%r foimdia l?5H"' BarBEIC\S! alRFIBAE! pihérably Ci.5

present 1 nvention rel at es tO prOCESS for preparatlon
axlkyleuley Eohifur ingetionedatikybgfaspsin A with)sirucByres (:@;rgspondlng to

i . 7 Gty g B, SRy Songkiae Rt srSrerred Cn{

amyl, MR b T, 4 yléﬁer refpabIMTs! dg&amyléﬁé rawm%d@w be 01 20 alkyt,

oné or nore structures correspon % on
preferaply Cova allsylgeseecially prataired Qy.s alkylofFon thp %Ctures Tand I, n

2%? ﬁ)/ g?ga%vg ;{ﬁéﬁ%ﬂaﬁ P8 %P rtferaBiyh O ai nBg&t fbm 16k,

especially preferred G or an integer from 1 to 2. For the structure Il, n can be 0 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
ihvention is water insoluble, water erodable and film forming.

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

-(A)a~(B)b-(C)c-, wherein
a is an integer greater than zero,
b and c is zero or an integer greater than zero, and

a+b is an integer of 2 or more, and where

A corresponds to one or more structures corresponding to one or more av the

following general formulas |, 1l or lil
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X, is O NHor CH Y, is Nor CHZ is H Cl1.12
alkyl, -C(ORL or -OC(ORL 5 R is Cl1.12 al kyl,

is C1_20 al kyl, C6-20 aralkyl or C6-20 aryl nis 0 or
an integer from1l to 8 inclusige pis O or 1; 10 O a
x X, wherein X' is O, NHor CH2 R5 is branched or
unbraan§d €1.8 alkylene and nis O an integer

from1l tjo 8.inclusive; 15 O0O0O0O r Xiii + ~n

Ym ~n ozl o ereln or CH Y,,,
is N or is -C(O 2004/ 096927
PCT/ N02004 - I, -R7-¢( 0O NHRS
or -R7-C(0) OR8 ?&V’ﬁ\cﬁ alkyl ene is c1?(20 al kyl ,

aral kyl or aryl nis 0 pr an integer from1 to 8
inclusive; 5 B correspénds to one or nore structures
of the general formula IV OO

wherein

X;is O, NH or CH>

Y,is N or CH

Z, is H, C1.12 alkyl, -C(O)R" or —OC(O)R’

R' is C1.12 alkyl, —~R2-C(O)NHR?® or —R?-C(O)OR®
R2 is C1.¢ alkylene

R® is C100 alkyl, Ce.20 aralkyl or Ce.50 aryl

n is 0 or an integer from 1 to 8 inclusive

pisCori;
(lD O
/l\ an {/) X u\{viﬁu\o/
, - L il
wherein

Xy is O, NH or CH»
R® is branched or unbranched C..g alkylene and

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

o 0 0
o
Xan\Ym/Pﬂn\x m
\ I
o) Zy o
wherein

X is N or CH
Yy is N or CH

Znis -C(O)R® or -OC(O)R®

-R2 C(COOR 3 R2 is Cl.3 al kp¢'ENO20R3/000115



AR9~0lV wherein RO is Cl1_16 al kyl ene, C6.20

aral kyl ene or an arbitrary conbination of one or nore
wobkootlogsoenits - (CH2)q -, -(O, - and -(phenyl eP€)/m02004/000115

wherein 10 g is 0 or an integer from1 to 4 inclusive

r is 0 or an integer from1l tog3 inclusive s is 0 or

an integer froml to 2 inclusive and q+r+s is an

i nt egBP i©C,.1, alkyleRE-C((HNHR® & <Bf-04e)pomds to one or

nmore st rugt aﬁ(s of the general fornmula V -R10_ O V

wher eBni B or nore groups sel ected from C6. 24
aryl epe;g raf @h@p% Cl_16 al kyl ene,
char acter g@ # ondensati on of condensable units

such ads chrcarrlbtegﬂrlfmmditdﬁ inglusiMedoxsyl i ¢ aci d
chlorides, trinethylsilyl esters of dicarboxylic
acids and di anhydrides in the precence of catal yst. 20
B%o@rés\ébhﬁ@ o BRESF imbrdestiubtigidsi sTthé geAbRrS foendlAgvuse
of the polyanhydride according to the invention for
preparat)on of an antifouling paint. In yet a further
aspect é}gxentmn relates to an antifouling paint
chara by thaV it contains pol yanhydride
accordlng to the i nvention, together with, if
APBFSRri ate, additives and auxiliary agents such as
co-big@ers 25 pignents, solvents, biocides,

ant i sBC 1% Cnge ali¥iens, &uado araliilens ef gn eetzlérﬁrsv egmbination of one or

C se S s for
@%ﬁ%%ﬁgﬂ% éﬁ#or plng o%ngf @t' c); gﬁkgﬁﬁoul i ng
coat i q%o@fammgyftdm1 tot4 inclushee | V conpri se:
2004/ 096927 PCT/ N02004/ 000115 10 linear diacids such
as 1, BisP gpandateseE ramatof@'ncyaw&ned. 0| c acid, 1,5-
enta
1 7- hgg g;ﬁér r@?‘(‘:ébfr*@tﬁgﬁgﬁgg% |0| c aci d,
1, 9- ngmreredi arcinteger, of 1 O-rmeoanedi oi ¢ acid, 1, 11 -
-undecanedi oi ¢ acid, 1,12- dodecanedioic acid, 1, 1
3-tridecanedioic acid, 1, 1 4- tetradecaned|0|c aC|d

l\négi éoﬁ@%&%@% 8t fofé sftuctbred oftHeCyaHaaPRARUR ¥

acl oct adecanedi oi c acid; substituted diacids
such as gndaretdiyl - , 3- propaned|0|c aci d,
2 2- dlne , 3. - propanedioic acid,

eth anegl ol C

hgredﬁ ‘5 )ﬁ oﬁe r&) aq{ggp%%ig%cgecq Hom Cs-24 arylene, Ce.2o aralkylene or

. 2}1 1§§Ik?lﬁmé| cha?adt?éﬁwmdpéﬁyéoﬂ@éﬁbauon of condensable units such as
- but ro anedi oic acid, 2,2-dib

ﬂlcartmwg agboxsylio agidghlorides, mwmm estese pf dicarboxylic
2cREMd &laﬁh%ﬁ&@snﬂqhg'p%cence of catalyst.

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,
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 comprise:
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acid, 2-phenyl -1, 3-propanedi oi c acid,
2-benzyl - 1, 3- propanedi oi ¢ acid, 2-nethyl -

wda 2eb4loeoanedi oi ¢ aci d, 2, 2-di net hyl -1, 4- but anePltDNO2004/000115

acid, 2,3-dinethyl-1,4 butanedioic acid,

2-i sopropyl -1, 4- but anedi oi ¢ acid,

2-cycl ohexyl -1, 4-but anedi oi ¢ acid, 2-phenyl-3-nethyl -
linekrhlidcids ducih asaquqbropanedloic acid, 1,4-butanedioic acid, 1,5-

SRR 22 B0 Koy MR 3, e B acie 1 pcctancdia

3018*‘? @yﬁoﬂarfbo@éﬁlén?QOQﬂé‘ca%@Uiblc acid, 1,11-undecanedioic acid, 1,12-
di phenyl -1, 4- but anedi oi ¢ _aci d,

Qomxﬂmqg aciﬂ,.ﬂa‘r%mdﬁqgnggmp agdnéﬂﬂyneirfdgcanedlonc acid, 1,15-
55 a Eﬁ%@%}ﬁlcié:cg p%iﬁgﬁegé&%c&nédﬁﬁ%cyem 8l detdfd nedioic acid;

2, 3-di met hyl - 1, 5- pent anedi oi ¢ aci d,

2, 4- di et hyl ent anedi oi ¢_aci d,
gub@ﬁwﬁn dlagdgéﬁpg@@@-mqi hyct.a- propaned|O|c acid, 2,2-dimethyl-1,3-

g[@ﬁg\ép oic g@fdhé' eti”n |5‘I %%Voggﬁgalgic‘:a@&' 8lo_dethy4,3-propanedioic

pént an di’'oi'c

gcielf EMéo&opVBﬂ,XBLprng\anldicaa@dl pibutylel, 8-prépamedigic-aid, 2,2-dibutyl-
ent anedi Ol

 phtompnedion pekk B i ‘praranediaic asigh 21degyl-1,3-propanedioic
g@@?gﬁi‘lég{ﬁ %fb%p()a%ﬁgi;( (ﬂ% ggfohé' bé'nz?l—'i‘@iﬁﬂfﬁin‘ébfméﬁbi@l 2-methyl-

2-43b&iay1bd2n¢mtidy2 &dﬁnétbybh,éebtﬁanedlomacnd 2,3-dimethyl-1,4-

GBI L DR 5 OB o rbrget) d panedot
%tl:'ﬁ)h Z%é?m g%b@h ! ﬂbuteﬁr@éﬁﬂn@ akids 23ﬂ'iéiwy!-2%©pw-h albranedioic

i rret I'{ erephthal i c aci
apm drpf&tﬂy}ﬁQt&dEpe\h!’\lyhlﬂ jdcbatangdioic aqdbaapymth%b.@ﬂnedlow acid,

SN T T P p—
?@hﬁane&&n@a&@%ﬁﬁﬁ pbﬁfa@féﬂidl@é@mﬂez -gimethyl-1, 5 pentanedlmc :

enylenedlpropan 30 a
gcuj, ﬁk%dW%ﬂWm &g@t@ﬁpdlo&a@d 2, 4-d|methyi -1,5-pentanedioic acid, 3,3-

% rg\éth&g ééﬁ%@%&lcﬁ@é%@ageetfﬁl @n‘?ém%l -pentanedioic acid, 3,3-

aae&h;gm%cbemamemomcadd 3eﬁ1ydh39p¢aeriyl-8 &pEaMdmuc aan:i 8;phenyi-3-
trioxa-1, 11 undecan )gl oic

prqpﬁﬂ@mgwlgm 3y Phenydd; pentanedmc acid, 3-methyl-1,6-

%egaﬁwlkﬂﬂ%*ahe I@g{ y1 Bchegglh%dlonc amgbsl(teﬂ-butyl) -1,6-hexanedioic

20mEttyl- 116-h¢xéhec§|etdgdldr2>@henyi)‘tLBmemedlmc acid and
d 4, r opyl.enedi oxy) di benzoi ¢ aci d,
@e’EﬁYi (145 @%F%@(@Blﬁ:&gﬁsw pr opane,

1 2- phenyl enedi oxydi aceti c aci d,
1, 3- phenyl enedi oxydi aceti c aci d,

' hrdmhemamdumadup@umhccam.|§0@hibahc acid, terephthalic acid, 2,5+

T I T X T

GRIP AU We%dca%@ue%cwsqob@ﬁeﬁylahéumefmaerd a|4sphénylene-
conponent B for preparation of binders for antifouli ndq
whateticgacidied-{2réearboxymethyl)phenyllpropane acid, 1,3-phenylenedipropan
acid, 1,4-phenylenedipropionic acid, 3-(2-carboxyphenyl)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,
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10 structure IV conprises: 1, 8-octanedioic acid,
1, 9-nonanedi oic acid, 1,10 decanedioic acid,

wa 2bdomvdecanedi oic acid, 1, 1 2-dodecanedi oi cPE@/NG2004/000115

3-nmet hyl - 1, 6- hexanedi oi ¢ aci d,
3-(tert-butyl)-1, 6- hexanedi oi c{aci d, 3, 6-di oxa-1, 8-
octanedioic acid, 3,6,9-trioxa-1, 11-undecanedi oi c
agiqethyleoehiidxy)dibenzoid acid, e £pH{3rpropyleradioxy)dibenzoic acid,
1, 3-ph |.enedj aceti.c acid, 4- phenyl enedi.acetic

13 BBl S oraPhRaR Bret s 3,7 SPPT e ORI AGE e oo,
‘?!ﬁﬁgﬁéﬂgén%l, afEY 4889 40 RéHVIEne diERATIE &R &Yid and
compounds ich can be used as starting materials for
darasboxyphepokpacaliceacidat i on of binders for antifouling
coatings defined by the: structure V conprise: 20
unbranched al cohol s such as 1, 2- et anedi ol ,

br Acikl aids & all diadideUhangshied above, 5- pent anedi ol ,

1, 6- hexanediol, 1, 7-heptanediol, 1, 8-octanediol,

1 9 nonanedool, 1, 10-decanediol, 1, 1 2-dodecanedi ol,

b ranc %é%%;{??ngg g)lf § ?E‘% 3%‘#9 ?{ ggﬁ ‘ri’%gg%godcl* Ft,%éting materials

for@inydnant B fUrWM@h ,of binders for antifouling coatings defined by the
2, 2- dl?ni‘t hyl - pr opanedi Ql 9 y

strucwre { Y gomprisepr bSaprtanedioicacid 41 §gnangdipic acid, 1,10-
%?mﬁﬁ&ﬁ ZACld 21 qt‘ %c{?%aﬂsﬁla’é %éld 31 Roarsedhbioic acid, 3-methyl-

propane
3 &hbxéﬁé’dmietdvjdi -31- t&nmmwat-ﬂe@hekanedlmc acid, 3,6-dioxa-1,8-

2-butyl -2-eth edi,ol , 3-tent:puto
SotAnginia a6 HH6 ok LiURHSFANHIG BGich RARENAIC acid,

gen%g ﬂ{ﬁqﬁﬁ%@%@H 3 hgﬁﬁ/@‘l'edibcétlc %Fﬁ"leﬂbﬁbnylenedlacetlc acid, %,4-

but met h 3- butanedi ol
2>h2npil|enedlpyd>plmn®-admaadeanld)chiondes of the mentioned diacids.
2, 3-di et hyl - 2, 3- but anedi ol ,

3, 3-di net hyl -1, 2- but anedi ol , 1, 2-pentane- diol,

1,4- p%ﬁﬁkﬂ@é of cor%p@mﬁ@é‘ﬁ/m’@ﬂtéﬁ be used as starting matenals for
3-net hyl -1, 5- pent anedi ol , 2-net hyl -2, 4- pent anedi ol

ngmm Eﬁyﬂor mepqgeh@ra@ébm@ﬂers fpr;_arﬁéq@ngcqoatmgs defined by the .
diol.. 2,5 WD 2004/ 096927- PCT/ N02004/ 000115

fyu E‘Qﬁﬁp 'BPHS% 5-di met hyl - 2, 5- hexanedi ol ,

2-ethyl -1, 3- hexanedi ol , 1, 4- hept anedi ol ,

2, 6- hept anedi ol , 3- met h | -2, 4- he t anedi o

yn@r@@qr@qie%]p@mosgugh@@t a@ja@qa iol 1g3- propanedlol 1,4-butanediol,

g 4 }’Arh_e%i&cﬁb?%t@ée}%?iel‘alol ?fhﬂitﬁﬁé&él 128-6c e Olnonanediol,

cta onane
5, Bm-hlyébaﬁedi‘at, Hyl2-8odecansdieldil al4-tetradecaned|ol and 1,16-
7 et hy -2-net hyl - 4, 6- nonanedi ol , 5 1, 2-decanedi oI
hexadg \Qdi ol , 1, 2-tetradecanedi ol ,
1, 2- hexadecanedi oI 1, 2- cycl opent anedi ol ,
1, 3-cycl opent anedi oI 1, 2- cycl ohexanedi ol ,

hrSH«:had ahe xycliediiols, such, as tﬁe;br@panademaamethyl -1,3-propanediol,
o A RO RS T 2 YRR
‘brépahécﬁ@l{ orthiidengsthgi £ BYIeNanediol, 2-methyl-2-propyl-1,3-propanediol,
2-butyl-2-methyl-1,3-propanediol, 2-butyl-2-ethyl-1,3-propanediol, 3-tert-butoxy-
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-dimethyl-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-hexanediol, 1,5-hexanediol, 2,5-
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10 aromatic diols such as hydroqui none,
1, 2-benzenedi ol , 1, 3-benzenediol, 4-nethyl -

wa @4bedszenedi ol , 4-net hyl -1, 3- benzenedi ol , PCT/NO2004/000115

1, 2- benzenedi net hanol , 1, 3- benzenedi net hanol ,

1, 4- benzenedi et hanol , 2, 2' - bifghenol, 4, 4'-bi phenol,

3,3 -- dinethyl -4, 4" -bi phenol, bisphenol A,
Hemnemmhajﬁeﬂletbtbvleﬂlﬁthe)@,nedtoé,t&mhw—étibhedammnbh 4-heptanediol,

g’Gihe;ftgtrqul&’ g%mgsh)ﬁ& ?}e&%ddqlpﬂgn%ganﬁdwl 3,8-octanediol, 3,6-

Gﬁétbﬂ/l%“e &térﬁé’dlét ] mtrﬁéthghzl'iobdtanedlol 2- butyl -1,3-octanediol, 1,3-
I soprop ernebi s(2

I net h eno
m,ovzqane(dlolgSmémmhylr%émwed@ épﬁp%m{thy] 4,6-nonanediol,

4&%%%%%&@ S,:&Y%cgec ?j?ol P quﬁ%blgﬁé@ogélgE%@%x%ciecanedlol, 1,2-

dydopentdh@bn@nw 3-2yéSopehediredic)] 1 2-cyc|ohexaned|ol 1,3-cyclohexanediol,
phenyl pent anedi ol , 2- benz I'- pr opar nedi 0l

Mdcyctottféwmoir h@rw‘lahﬁxanpﬁtﬂm%tﬁ@at a»s cyejoppxanadimgtanol, 1,4-
%ﬁ%)&lﬁeﬂ &QHBIO%Q %I%IOEQ?(@B{())I ng% g?g?sl.%ﬁo@?lﬁ‘%ﬁ%g%ycslohexanol,

for antifouling coatings defined by structure \%
conpri s 1, 5-pent anedi ol , 1, 6-hexanedij, ol , )
Qfom%@pglé’l‘%%tﬁ?r as }‘X @%&t%dp%ge@e@e %‘nér%l%t%?e"edm' 4-methyl-

b’uztlane i 0 @-met??y‘l??cg Q58101 2 eriFndimdthandP 1,3-

pent anedi ol |
Beﬁzehetmmlemarw I, éettemededimetbasplh Erﬂﬂbtphenol 4,4’-biphenoil, 3,3~

élnaethkg{%ﬁ% @%ﬁgh%oti %hde %tﬁqﬁgmﬂegtgﬁr}ﬂt -&Pnyhdene-

heli, 3% Ltob ifidHEdRsHrRN, zpanub@dnﬁ@wtﬁﬂylm)whenol 4,4
e

densati on pol ynerisation and

| mfﬁmnem(ﬂcﬁtdmwhwheneat 4, 4ofswr@yllsen9bﬁt&ardl@@thy&@nenol),

IR R TRy S

3 pﬂfﬁtﬁaéﬁé)dmhémnspnénﬁ patmbpéﬁem& thtér@.-m-b&tpate@aot ¥4

can ‘be conp ounds such guat ernary ammoni um hal i d

diphesyt2, %wtﬁﬁﬁﬁto&at-pbﬂnﬂ 1p5@@@t@rmot 2-bgayhés- ﬁ@@aﬁ9dlol and
t d d f | ds .
SAERRBARPL SORARRMA o0, i, comPounds

pol ymerlzed in the nelt by means of a suitable:

pol yneri sation catal yst. Suit 0 ri sat on WO, .
D0/ Boeleded axArbloB9) cONPOLS YhiEhEan gtarting materials

C aw'gem ggfbr‘é‘)g ﬁ%ﬁgﬂ :Bél gﬁa&% or mga&@%ﬁ%@?ﬂ&e@ﬁned by

Sl um car
struaiung Mnompmelpbﬁmdmtaneailmnﬂ j8- haxarmd]elbmﬂeheptenedlol

ﬁl ot %9‘ éﬁdﬁ% conp ,S‘f,gﬁf gt Bé){l Zt },’2‘ d%d%canedlol 2-methyl-1,4-
Bﬂfmdéinq&ﬁyi ?@%&ﬁﬁﬁédl@i,'%-@l‘im% 207 octanedlol bisphenol A,

yanhydri des, are known

ﬁy@mwleme.dmmphm4 r@thyhdene@lmméudé 6fpnowhdenedlphenol
gflo?/rgt %dr 'Iygﬁ'{yﬁ @gs %cﬁ%&ﬁ% iglvcietqtliqoeﬁ t':gn Bg%repared both by
condensation polymerisation and by melt polymerisation. By synthesis of the
polyanhydrides by condensation reaction, a trimethylsilyl ester of the desired
diacid with the desired acid chloride is condensed by means of a catalyst. Suitable
catalysts can be compounds such as quaternary 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
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to control the hydrolyzis rate and the degradati on of
the polyners. Incorporation of aromates in the

w@oedongoedo2Tthai n regul ates the rate of the hydr oPgENO2@am®00115

i ncreases 10 the mechanical strength of the system
Anhydri des of aromatic diacidsi@are, however,

i nsol ubl e in common organic solvents. To obtain the
bsl‘allths)san ﬂnleecompcbmrtﬂsi suoh amdadmnum @cstate, magnésmm oxnde
Eli/ r %} hat are foo br n{:ﬁ q
sl oxide’ Ranam S e sHE catReng fa\wwuvmdégpfopox' e,
QMFﬁlﬁid?nﬁéﬁ-‘&ﬁé)ﬁée Scﬁ@ﬁ‘fy{ﬁirﬁﬁan@boﬁ’fplé&é‘syéf diBfMyIisd afd

certain length. Qir work further shows that éspecially
gw@xy@t@dopxdewléssacleagmaened when the anhydride

al 1 PR VARG L ESRAER el pebacviliGes Htnpum to

h?@ﬂol;ﬁi@efa%i KbHe hﬁd‘r@lﬁlshéile@ehﬂﬁfgﬁm e sthictorarekie t he

ynmer nore flexible. The bl‘anChI&% will also .
@@Iytanhudﬂ@e$ @nchipy @Qr@alrm ampmattCya arqremétﬂuctures it is possible

gd 8§ 6lttY|e' a/d?‘(ﬁgﬂ% O o) éj@afi?f?&’l B ?merr]sa 1 Incorporation of

rancni ng c her con eren
grarmatesinithe polynidrechadf r@ga.garleattlaetrht@ qﬁrthpmyﬁr@lysusfantjhacreases

et b e e Hios r
f\ﬁ(é\fé%)“hhgaubf% ifl YoRbA P @ér‘#é %olv%n?’se W@ﬁ%‘n f?{é Béﬁtpossmle

mer which I s use zes at a certal.

sahﬂmhty‘r Iaedpnlths samg aaniding ﬁoabyebwstemgdhat an top bimtmg/ve have
?t her factors the structyr

550 WS B o BB ot
P%n”ﬁik | @l bf aneriahficngtt Whhwandiurthir SREWE thaXf edpeeially good

i p at c part in the main chain and side chain as
peeparibsdre abtaieed Whenrthe @nbydrige cbaipscantaing twaarematics with.a

iR SR BT RSt RE s et bRl et e k-

RREMREs hbrinthihg WhicHthakes the balyinvsr mﬁﬁélﬂéﬂbl@‘f Thbebiranchmg will
For the gol ynmers accor di g% to the invention

Bior coniBute oy mProYed on BN eaRELdm Ry Sodion. The side
?:héfﬁgé}ﬂh?,o ?hﬁhlﬁg%aﬁtfﬁgﬂgrcbwaﬁp&ﬁ@% é?@ﬁ&ﬂ)v{a?gfoﬁs which further

an I ncrease

coyglatecttie ;B'opeﬂree&ﬁﬁhé(ﬂwlwnéme g thydedphikicily\amd howgvaiable the
a system whi ch gi)llshes faster. The rate of

ﬁ?BV@T"}%l@"Gﬁ@' yhyskeolygigul at ed by u5| ng m xt ures of

Doou oucaayiolld RE LA NG o FYRIPIS R fonddhh on that the

zpolymeln whichds tisedihydeslyzesnatry dedaiyzrate. ﬁl' he polihiingg can thereby be
[in envro a eawat and are

o9 Ratsiby Gonsio e tackers dn BurBiS oftnd BRVAIE: byypning the

\‘,‘Bﬁ{bds"}ﬁ)rp@i é(r%ﬁ{ati&yﬂ{d)éﬁﬁﬁﬁic'ﬂhrpmhé%aw dHairs aau@harn length and

t he "pol yne radual | y becones hydrophilic and

@trudtme@f tkm atphatisapart irnidee main @mgndcsl@@\sbats agydescribed

iﬂi\?\’/\‘l}%:)fbﬁé? e %rl}y@g@?' §%'}fd fiefeby' e bdtishiNg rats cARYiritker be

controlled by choice of structure of the monomers from which the polymer is built
up and the relative amounts of these. For the polymers according to the invention
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 1V 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.
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exposed and is ready for exposure to sea water with
follow ng hydrolysis and polishing. This makes the

wo can@edoeon of a sel f-polishing antifouling paP@t/NGRe/000115

| asting antifouling effect. A typical antifouling
pai nt according to the inventiada consists of binders
and 10 one or nore other conponents. These binders

can bé‘h@opqlprmen;s accodifignlg the imventionrvrolyaea in gbglstlyoalyahne ;
B fof Sy 8 RRWHEE ARGl ER0IeR g entfouiing

Panf! WHes the ;‘Sdlﬁnbﬂh?ﬂlfdlyl@sqﬁﬁoﬁ{m wibnsdtatef, the polymer
polﬁr descri bed above in m xture with other poI ynmers

blrqun$$1hmbdlg anggerggagle wm%n@gns that it is washed away
téef g\kgtéfg?ﬁg'lﬂtm y G d%%ér? %Soﬁwhoﬂle&?ﬁolghﬁéﬁ’ surface is

nSI eSCTI OVG

\ékf)bs@d had i® @éa/dsem e&pod@%CtblsJ@adeer fafth fbﬂﬁ\l/ﬁ'@hydrbly&s and
be understood by those fgmllar Wth sug

Plighing: ¥ Bisgnakesthe foungdstion g arseﬂrecg@hmgs@tggwmg paint with
q‘?gﬁrﬁéh %nﬁ{%gﬁeal nders such as for rosin,
ast r

Clzers others as exanplified in t he

f ol | ok t}@méi)@titﬂ@:ﬂgqjauucadmordiﬂg so thenjmvieatiom eensists of binders and
rosin as su

(R orgmpre Blier COgUIRNeBE.  Mes G desSiGan e BPYGRars egording to the
rnﬁ\?érﬁronf BEélbgl mB&iés B %6@%&yrﬁ§?§é®c6¥ﬁlr@ © tﬁé'u‘i‘vzesntlon and

rosin es ['ymeri zed rosin I merizedrosin
zither bindérsat e, copper rosinate, cal siumrosinate,

o 67 Aipicd Ao peigiocsrdias 5 MaBhan Sapipisoonsist of the
rAEr Qbscrittd AlsdveVintrhixBre AfitH ie? pofjrhers! am@@mb@ul in NO-2002
an derivatives of linseed oil, soybean oil and

dE4bvat i ves of soybean oil, coconut oil 30 and

DR R s R i o const of e

&‘féT yrhie2aedériiEdldiovelin raixyire et othelr poBisersladdescribed in EP-
szr ene/ (et h) akryl at - copoyl yners; saturated

¥8bers such as pol yvinyl " acet ate; al kydes and

"Dd' f'lF\S?m é%ﬂ Srstdd bO B ROBmili GRS s forffulations, that the
anples. o

petroleum rac ron contensat es.
Biadér phase alsd rahwdataih lothemed-bimdpss afi¢h as $or rosin, plasticizers or

Abeih o Exampiied i BRdaluOB, di nonyl pht bl at o and

di i sqelemybieRYrRalShEers comprise rosin, rosin derivatives and metal salts of
rosin as such as tall il rosin, gum rosin, wood rosin, hydrogenated rosin, fumaric
acid gum rosin ester, maleic acid rosin ester, polymerized rosin, dimerized rosin,
zinc rosinate, copper rosinate, calsium rosinate, potassium rosinate or others as
described in W0O-9744401 and WO-9615198;

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

and derivatives of coconut oil;

vinyl chloride and copolymers of vinyl chloride;
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phosphate esters such as tricresyl phosphate,
nonyl phenyl phosphate, 10 octyl oxypol y(ethyl enoxy)

wetlwnloopkosphat e, tri butoxyet hyl phosphate, i SPOLN®PR004/000115

phosphat e and 2-et hyl hexyl - di phenyl phosphat e;
sul fonam des such as N-ethyl - pgga-tol uen-sul f onam de
and al kyl - para-toluen- sul fonam de; 15 adi pates such

a‘ﬁyrene oepa(tijm?’sbsius:h%raa%tygddeé(?u}éth?drw?t-eopdywﬁ@wts%ahurated
SR e AL S5 e R AP M hycrocarton

séaaé &ueh a%%éﬂdlé‘u% frddtidhaidhdeRdarRoXydat ed soya( bean)
oil. 20 The other conponents included in the paint can

be biBxeouplealof plasticizers inslugist cherinatedipamafiines;and
fillers, surfactants, wetting agents and di spersing
agents, drying agents, activators, foaminhibitors,

pihaiilhissasioh &Ndiboyl Eﬁtﬁeﬂate Eéﬁiﬁﬁut?ﬂpht'hﬁlaiét @ib@tyl phthalate,
coal escent agents, i ckeners and anti-settl

v ph fh%@esandaﬁ@@@pvbnhtbalaﬁ The total b| nder
conposition gives the paint the necessary
sel f-polishing and broad nechani cal properties. In

@(ﬂ\dsphaie esterassmpwﬂmwsw phosphatef ﬁ@ﬁ?phenw(}jﬁ&pﬁdﬁa
ontr adherence and grow h of fou |ng or gani sns

ﬂ‘? Qxy ?xdﬁtr@'lwwgﬁtaukmhﬁesp@atﬁ)dum@xmm Eh@ﬁmat? ipeocty
t d
Phostiiate 3ty IBE R Rphonyf phot B © oo onpaunds

i nclude different copper conpounds i ncl udi ng oxi des,

S aIs and er d al one or severa
3iogamitis s unt ashErhvy saraaliresiananags fad Wiirara-toluen-
GRRB/AMIdY; ocyanate copper netal and copper-ni ckel

metal. This category al so includes barium netaborat e.

WO 2004/ 096927 PCT/ N02004/ 000115 16 The organic

3efiale ST 4o 3oL imbR IRty eReTole AuRbhfy scipatp anc

- HdRAHISAD: dtftbéthers SudH é@%ﬁMmgls%bﬁauc led’!ﬁbﬁﬂ/lestm hufys

are evaluated for this technol ogy e are generall
staarate, sogaiasertiolate andrenonydatesi sovedmanmis to give
better performance, but can al.so 5 be used i paints
whi ch do not contain these. The nost commonly used

: nrat er iTaesothof céﬂnpeném@ﬁnélodéd it paiat takbe bioldgicalljective

rci al nanes i ne, - Zi nc Oradi ne

zp slapges grigmeats ﬂm&"@rﬂsum@tﬁﬂtﬂ welting ageetseandeisparsing
%H%mg%n%%%en@ %\Sﬁ\%t s dam%tpkﬂdrséieﬂ:ﬁlﬁe%‘%r\: Io&ldants

ese ers’ are uropean 'Counci
: cbrrblamnﬁahMtprﬂcnatesngn’d a’g'eras,dhmkbnetsamlanmsettlmg agents, fibers
Ian so venté CEPE)" s

The total binder composition gives the paint the necessary self-polishing
and broad mechanical properties. In addition it is necessary to use differen{
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.

Inorganic biologically active compounds include different copper
compounds including oxides, salts, 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.
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10 list of antifouling conpounds which were avail abl e
on the European market in 1998 (Utilisation of nore

wO Bniosement al |y Friendly" Antifoul i ng ProducPGT/NBE04/000115

proj ect No96/ 559/ 3040/ DEB/ E2, Final Report, July

1999), and these are hereby ifgluded as reference.
Organonetal |'i ¢ conpounds i ncl ude organocopper, zinc

and n@hgangasic biclopivalig actiExeompesnds irmlgdabothppae organic and

o °“”%S Mok SaNHEn Bl AR gy RaRitrouing

BlogyS\vithieh aré @RBRIated for this technolo These are generally used
b| s(et hyI endi ani ne) bl sdodecyl benzenesuPy honat e ang y

soppebinate pihtineigaoicogptrepolirdsio glve(tvemerfegnence but can also

gpgﬁeﬁz' n'fqt% %@f agfp&t g:lél'\%?rpe@ezs' nﬁ'heyrﬁoéthéo?n%onﬁ} ied materials

ef thid t;rp@-tbua dird avgmbmbﬁ)heawlnma@nﬁémes Copper Omadine,
et hyl ene- bi s(di ti ocar bamat e) i{fﬂ r conplexed with
a

ZingOm#dine, ineXaigneSen- Nlae ERlI@S5d , Poeysiald\4.Preventol
E;gﬁ?é\gegﬁ%ﬂﬁy@%?&?'zﬁfm&g ta'ﬂh;ﬁg ﬂ?é&t S0 oftfErd IR nst%fi in The

erodyc ni gen cont al ni ng - conp

Emm Coumtihyl the Paint, Printing Ink and Artists Colours Industn (CEPE) s
t.hi o- tert but yl am no- 6- cycl opr opyl am no- tr| azi ne,
izst:pf@r@ Qtdmaqqmmwdﬁwbwbtwps%ﬂah&ﬂ onihe Burpeangnarket in

2%?8 gbﬂﬁa{ﬂoﬂr@r}%@rﬁﬂﬁmn F’ru%ﬁdlg’ éﬁ{ﬂ%}{ﬁé Products, EC

ar contal ni ng conmpounds
p'raijbd:tdﬂogﬁa’sset $0403 DEB/ERS Birtai Eie@bd:nduly 1999), and these are hereby

1@%@2 g‘%tghi azol i ne-3-one and 2 30
(Y &0 BFEIHIA hi 0) - benzot hi azol e. Exanpl es of urea
deri V@rpaﬁém'efé]hé@&néb(lﬁdéfrrﬁﬂlm Si‘gb‘%%iébér %nn%and manganese

di met hyl'urea. Exanpl am des and i m des of
campoxnldsc aci ds, sul fonic and sul fenic acids include

A PR AR B0 s o

"é@pﬁ&' @BF@éﬁﬁéﬂmﬁﬁ@idlyulbhbﬁétéu béﬁ;ﬂ@ﬂﬁam‘nénate copper acetate,

1-di chl oro- net hyl am no)sulfon

mpmrcbm(e(mylﬁ@duamlp qdeév@ﬁegem@ﬂamrwée andeoRiess

h f carboxylic acids include
36‘5%1‘@%@"’ -pérnc;%laéygyl ) oxo0) - et hanol phenyl carbamate
and 3&xartpl@s pf oryamplzint-dompyduredy inkiales zirie pydthivnes ziot
am nes i nclude dehydroabet hyl am Q’ﬁ%{ and coconut

(glprﬁ@[hugq: iogaramats, LD elbylghesbis qpasharpate) and manganese
efIIE bis(ditide SphRidt@r PoIgRt LompisxEERfth zine salt. An example of

organomanganese compound is manganese ethylenebis(dithiocarbamate)
polymer.

Examples of heterocyclic nitrogen containing compounds include 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)-isothiazolone, 1,2-benzisothiazoline-3-one and 2-
(thiocyanomethylthio)-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-(dichlorofluoromethylthio)phthalimide, N,N-dimethyl-N-phenyl-
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di carbonitril e and
1- ((diiodonethyl)sul fonyl)-4-nmethyl benzene. O her

wexanph@s7 can be tetraal kyl phosphoni um hal ogenPdes0200d/000115

guani dine 10 derivatives. \Wen the organic and netal
organi c active conpounds are uged in conbination wth
i norgani c active conpounds such as for exanpl e copper A
(ditcislerofluompethylthiv) swfsanialecarahtl, 1raithloro-IN-((@raéthyldniifio)sulfonyl)-1-
amounts of organic and neta| orqsni c active compounds

Upeno-Nsigrmgthvirhenyhmetangsiligieniidfese are used al one.
95 Th ﬁnﬁﬂ&aﬂ %Itl?snrk?r é%ﬂg&@r%*ylﬁ %‘Fcﬁét |L&fé‘@-g¢#3|‘§30-2-pro-

can al SO pe use lnation Wt other org
pynly pgdrethatdphény! aatbanatecanbicdo-Rrprapyeyidd-bubyfl carbamate.

I norganic actiyve conpounds., | n na tifoulin aints. .
the DESROBICE P iR OeUas AR AR AL BTUTRS RRE cBRRnt dimethy-
Brdite of the pignents. In addition different conpounds

can be included. 20 These conponents are either

desi gkxamplessoiguhstitiited benaene iindlede 2,418 fetetianhloser1,3-benzene

L e R A T
sol ubQthéyexamhpies icanasPrREiaalkyipHdiphonien Wariyenides and guanidine
considering the self-polishing antifouling paints -

gedvatives.- a hydrol yzi ng binder. Pignents or fillers can

o sol IAFLITRoHhE, ARG R iR E D minghds dytseun

tombiriationowitih indedartic active vetrpoundb guthrstfor akampleycopper oxide,
i ncl udes pignents or Iiillers ich are bjologically ]
ﬁ%@PVéh&CYﬁrgﬁfﬁ Fieenetallie cepper MeyIngy 0{ prgapic and metal organic

Eméé&nﬁeﬂﬁﬁ Y\@Péﬁygﬁ:_af‘flg IG\Q@PfHant\Dhé’ﬁnfér%t i ddiFalone.

pIgnents’ or I'nthis category e zinc
oxi deThesé weganit bodictganarinetadlic activiecormpbundsican also be used in

posBiteeD, Wil Blielraart ad e SpROReEalfe SHaEeSptinds in absence.
6RIHRGMic a&ﬁ@é‘@@:ﬂn?ﬁhﬁb]é’! oxi.de, magnesi um-dihydroxide, -
€,

magnesi um car b_ona" manganese car bona_lte, Zi nc
chr omin manyi andifesingaraints, theibielogichjiy agéve compeunds represent the

B PAHCE SR Bl ARG 0 A O et be includea
PRESBRIPINARIAS ciftikridetighaitéd Bb Ppigrhahis &ifad filkrdadépending on

These conponents can be used alone or in conbination.
their rgdiastion irdeXubl e pi gnents or fillers in this group

oL AR raE AR BIEREYS GAARER 4798 MER 14368 deree of wter
polubiity. THiejs especialiyithe calse witdn stnsiderirg theodelf-pelishing

BaiHwling oais Rased omiaAYSIGMRS PBAPpITEENS PHAETS can be divided
into those which are sensitive to 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
hydrogen phosphate, calcium phosphate, calcium silicate, iron carbonate, iron
carbonyl, magnesium hydroxide, magnesium dihydroxide, magnesium carbonate,
manganese carbonate, zinc chromate, zinc carbonate, zinc sulphide. In self-
polishing systems, as described herein, such substances 6an be used to adjust
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clay, silica, perlite, magnesium oxide, calcite and
guartz powder. Ot her water insoluble pignents include

WO 2aoanoparT di oxi de, iron oxide, graphite and caP®@DNO02004/000115

bl ack. These are generally used in conbination with
wat er sol ubl e conponents. 10 Exgmpl es of surfactants
i ncl ude derivatives of propylene oxide and ethyl ene

dhegolishiol rate of thel paitte Thksé cempdrents oxh ge used alone or in
congensat es; ethoxylated nonoethanol am des of

inateRy’ fatty acids such as et hoxyl at ed

nonoet KRkt ﬁﬁé&\gﬁle lggigglgéyﬁph 8 e%sg?(guﬁﬁﬁbg{}e@u‘:h

as for exanp e SO _
e:tdmryehaneweam whbyn thexs aiengsedlin setfapaiistingéystetnsi which are

SRR BoTi e BB My R vadhoR e POnias fatciat e paict. Examples

ng \}\E?éégﬁwgfijué ttﬁgﬁtddggia??@’ Eg:ra:\éflgl?n;éa?bén%tgg hwé%%,’]bagﬁr?gglfhate, China

Rlaymsilic, perlite ymagnasiunt exidectaldite apd sjuadztpmides. Gtiter water

oo B TAONERY EbivashBTins BicSis ol idkygrpBbig and carbon black.

dR{ewera@esgdrietadesad In 66MBinatibs vattwale? SBlutde %mponents
aliphatic mmneral oils; Exanples of stabilizers

pr everfixaiepies disudaceats inglusle derivativeg iof pmylemamde and

?ﬁ%ﬁ%g?%ss&%%[@ g@%ﬁ@ 4 %ﬁ@/lea‘é oxide condensates; ethoxylated

(rﬁendséthanel(é&hbdelseoﬂmsatlﬂrawcﬁfaﬂy)dc)désm 8y btfoxyltéd mBhoethano!

%’?{?Pg oF r}glolémco@%iﬂ%é%h%gtﬁ@%b a3 for pxampleosedium dodecylsulfate,
%%“éﬁ‘ﬁ@h‘f’ﬁ’dﬁ% ‘?'Eff: lﬁ%gbaﬂﬁél on because of

noi'sture inc S eves and water absorbers;
Exarrpll:beam;bleamf MﬂilmmagenierMepbm@ agents include those which are

;ﬂ\é%{ﬁﬁ %@ a?téﬁ i Bﬂdﬂ}ﬁﬂﬁéﬁﬁ gthﬂ{ oﬁ% ool?gf Paint and Coating Raw
Mbredhlst .0 uogs; BeHaRIKoNG., Grea@%figénh' §. 851-823840-851.

Exanples of corrosion I nhibitors incl

“ami nodNepoNgs of diying aga'etsahclsldbtmetabbctdaMandaheiaLmaohienates

A T Y AT TN T )

. sul f orEx@nasled of défd&?nér%' nhéluﬁé STBRBIGIIE ardCadn?iR or aliphatic

5- n|tr0|sophthallc acids, zinc salts of
dyiged)oilsipht hal ene sulfonlc acid, zinc and amine

CoT S5 AR LB EB L o v

iheat indtuds MAQBScorﬁprdB(su@t h@ﬂcﬂlydraxﬁ44netdeVBélhlzdphenone 2-
di i sobutyl esters

Csropleio- @RibsetRglo- Subed-mehieresnu beng} and 2,4-di-tert
tggj:“ﬁoi {?af?ﬂo?&?éﬁz%tﬁ%léﬁlyl)sﬁﬁéﬂdlf‘&aﬁﬁ%Fssto BreVifEdegradation
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;

Examples of corrosion inhibitors include aminocarboxylates and metal saits
of these, calcium silica phosphate, ammonium benzoate, barium, calcium , zinc
and magnesium salts of alkylnaphthalene, sulfonic acids, zinc salts of cyanuric
acid and 5-nitroisophthalic acids, zinc salts of dodecylnaphthalene sulfonic acid,

zinc and amine complexes of toluylpropanic acid;



10

16

20

25

30

5 silica, hydrated alumniumsilicate, alum nium
tristearate, alum nium nobnostearate, xantan rubber,

W@ aloydoeT aci d, fumed silica, unsaturated andPCT/NO2004/000115

hydr ogenated castor oil, organonodified clay,
pol yhydr oxycar boxylic acid am degs, nodified urea and
pol yam de waxes. Exanples of fibres include natura

and s;&)tdmples of noaI@anlng dgdnte includenglyeols10-initbx¢ éthanol, 2,2,4-

fib de fib | fibre

G- SaAedia Fionais ey et lsebubliesierof adipi, glutaric and
%@bbmﬁ@§§df|bres rubber fibres, acryl fibres; or

others as described in WO-0077102. Exanpl es of

sol verE)@mplesmmlo@mng a@eommctahwumgragams inotirdeasolloidal

o BiabR Rl S, &8 Puurh e R e, alRiAknt
GhbRsdteatae, Mmmmngamwb aéﬁi %mea%rl@aenhéa@rated and

trichl oroet hane tetrachl oroeth ane fl uori nat _
f%%%@ﬁ§a§@€ i, @@mpmqsrhﬁeﬂmlﬁhamwwrbkmrboxyhc acid amides,

r t raf | uor oet hane;
ﬁ‘ﬁ@ﬁ%%#‘%é %hg% %ﬁlﬂgﬁg %ar omati ¢ hydrocarbons such
as ¢ hiEx=@hples o fibtddaineludemanediahl lé;ﬁjfhtihfélti&<’1l||‘16rgan|c fibres such as
ara-chl oro- benzotrif|uoride; ketones such

éé@parf@re%énﬁw fibeasy oXide: fires, minargl flbrgébmﬂtyralmd synthetic

1
o gé’r% ggg%@{;@&]?éé‘@gmoggzpﬁ{ss rﬁ%&tfﬂﬁegﬁg}gf fllﬁé? & Sthers as
eielsgzhbeﬁtrgvmmom‘wﬂyl et her acet at e; et hers such as
g,t %lt eangplplﬁégf sa‘vggisyh cgﬁegﬁéter&rgt ' ydrocgr(t:)g}ws such as
I Ferréhlé\ﬁ'ﬁt%f i Sohvlss8 Nl r%‘%hPﬁétdeﬁg&}%EQ{ t%?.f?:ﬂoés hexane
pf opanol 0- propanol , tano en ol’;

memanemmsnmied l’ayslrdmarbmys suttans Id,lcmaomeibahe neichloroethane,
S _suc

et o R prEe Ee pyrtBre/Bo0R S 38 diursmpthae, difluoro-
%ﬂﬁéh@%nﬁbd?@bﬂ%éln%uiétﬁaﬂu&wtﬁﬁﬁé* loroBhRstd BRghdtlc afd'&romatic

above mentioned sol vents. The resent i nvention i s

- dydeegaseansrsueh aétcblqr@ﬂuqmmaibamenq!ﬂwmdglu@mfbaee,, para-chloro- - =

$B=PriPetfe: ibRoE-08h 3 SRS bRkt bBl b el cobuy

Reeony, eycﬁheﬂan@ﬁe Qnrstewfs Siiohfa*sl methiaebiaas Setnyldacetdte butyl
internedi ate s Synt hesi s av di net hy

?ce;aéeete&lawh@%ﬁtwa @tlztxlan@ alyﬁyl el pfheraceiatel gihers such as

i T T

alimeohe( 1t réhygirofatarte, raledhols ¥he asresthinhol)g@thanol, propanoi, iso-
propanol, butanol, benzyl alcohol; ether alcohols such as butoxy ethanol,

propylene glycol monomethyl 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.
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was fully dissolved, nmethyl 5-bronvalerate (27.2 g,
139.2 mmol ) was added and the reaction m xture was

wo edoios@d7 f or 8 days. Then the reacti on m xt ureCwa®2da/000115

cooled to roomtenperature, poured into water and
extracted with dichloro- nethaz®e. The organi c phase
was dried with MgSO4 and filtrered. Evaporation of
Ekampldst rat e on Rot avapor gave a brown oil. The crude
roduc puri fie b fl h chro tography

iclacl culelN NG AteIalS : BF=t Wi ce. Yiel d:

7. 30 g (15. 99 nmol , 44% 15 Exarrpl e 2 Synthesis av
net hyI 411- (et hoxycar bonyl)pentyl oxy7 benzoate Met hyl
@@mﬁﬁl&aproate (8.00 g, 38. mml) di ssol ved i n DMSO

: %é@el%%eﬁeoﬁﬁ ] divalerate

4- hy dwawmuﬂmbﬁsé&u%n@th@)&dé frornINa (116, 6966 hahbl) and dry
was renmoved after 1 hour and the reaction_m xt

methanal (160 mibdispiens] dayas argatd 150 §.68ne anel Mhgneeverything

T3S G0 Htit SO BRASRE 2o £ 9205 i fAstlded an
#dreziction njixflfe Was refloged dors days.oftganihe reaxtiomatisture was

hed th t d d th
Borledio ravEdeTIPeIB e, BoMBE Mo RIS A SyRstRsL PR SiHiSro-
mdééﬂ?rlt- > n'ﬁ} {ﬂén‘ &Ehé’s@ﬁﬂs d‘WﬁW MBOS@,? hhy flltYérbB OYaporation of

ation 0% cont ai ns
thd mtrateomﬁcﬂavam:)r ga\féxaabrmm e:lsmesymd%mogluct was ipyrified by flash

SPirORBOERHEONE Hekae: St BB % Bl Bicrn ouso

(50 mv) VRS 290 himdEC 4a90). K2COB (4.96 g, 35.9
nmol \N%.S adgg‘gqfol | owed by nmethyl  4-hydroxybenzoat e

(5. 46 g, 35.9 mml). Further reaction and processing
% thﬁﬁo 2004/ 096927 PCT/ NO2004/ 000115 21 product
i ed out as described in Exanple 2. The crude

Byeshedis a@sfnéthgm m@mﬁx aitlonyitheh fehtoarpal

g;lt hgﬁg&@ bmrﬁ@pmqoate (Sg 0 %??3 3 m?noEfgisn‘ggﬁ/eé in DMSC (50 mi)
é’f%t @ch ?‘yd) aﬁﬁq@)c@:; &.58 Ghuk HGi ol fhvas erRbSidiBived by methy!
4‘l63(d¢okymmajm(:‘3 BBr@(BBtﬂmmdﬂ) |Thmmemmly Washemawdeafter 1 hour -

gbbhgxwg(t%mr{&}eh%ag l?urrtﬁeorasttl(?redy for 8CJ1ays/mghts(aJt room%mperature.

The reaction mixture was poured on ice water (500 mi) and the product was
extracted with hexane (2x100 mi) and ether (100 ml). The combined organic
extracts were washed with water, dried with MgSOQ,, filtered and concentrated o
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
Synthesis of methyl 4-[4-(metoxycarbonyl)butyloxy] benzoate

Methyl 5-bromovalerate (8.00 g, 35.9 mmol) dissolved in DMSO (50 ml)
was cooled to 0°C and K,CO3 (4.96 g, 35.9 mmol) was added, followed by methyl
4-hydroxybenzoate (5.46 g, 35.9 mmol). Further reaction and processing of the
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10 stirred i absolute ethanol (260 ml) together wth
triethyl mne (8.5 m, 60.9 mvbl) and heated at

wo edoioeoent i | everyt hi ng was di ssol ved. Ther eaPCBEN02004/000115

nmet hyl 4- fornyl benzoate (95% purity, 10.0 g, 60.9
mol ) was added and the reactiep mxture was refl uxed
approximately 20 mn. and then cooled to room

bemmmmw carriedivait @Smﬁwhbeﬂ & Exdrripte I The prlidd product was then
d| at? mnd th& fl ask \’/ﬁvas stored in a 15

r”é &ET‘& oyt additignal purficalieRt day the mixture was

fllte oduct was washed with ice cold

absol ute etﬁzy@?%l) product was then dried in an

exicator. Yield: 17. 3 g, 96% (b) S thesis of dinethyl

4' im'4nobi s(met hyl ene)] di benzoate 20 Met hanol (25
ﬁ—ﬂ—\»@@——cxm ooled to OC before NaBH4 (5.5 g, 140 mmol)

Bhthddle of BIMREMPIL, W (B 8o MAEMIG) LBISEhR lenBIRdibSh ate
above (16.8 g, 53.9 nmol) waS- added. The reaction
m xture was warnmed up to roomtenperature og then

(8F o Shhshie ot Lo e PR o 3 b Bt benzoate

necatrtTiityg 't I'UA

three M@HpM-‘(&iﬁsﬁo@‘ﬁ@WHBeﬁ&dﬁté h§d¥sthl St @l@ 6 g BO@¥nmol) was
tenperature and 25 was added to

sHeed piabapkie sthane! (26Qm) togethad witte trigitay! mme KBMyI 60.9 mmol)

Aectfe b Bl b ey e dnBRRSE, ereBhRF ARV

tﬂmnnqdbamtdat B mmi S0, mnﬁﬁolE%Wa%V@ddyd and'tted baction
82% 30 Synt hesi s _of di net hy

I‘["(M%Maﬂ eftX BPQ(Q?@?‘HW% RByMingARd b eadietie room temperature.

TR aRetie s prefi S R R Tack iR 3Re8 in a
pefridderadoy @temight afite oert daly the moduizavas Ibhémdeammmeogﬂoduct was
R e Bl Aot e 8% HeSH8h B o oviator
M Xt Ungej@ag7 g lapesd for WO 2004/ 096927 .

PCT/ N02004/ 000115 * 22 appfoxi mately 1 hour. The
m xture was then cool ed to roomterrperature and

#Eh

HCI- amnlethanal ¢2\5 w)tWas/@é@édwePo Ha%x@rreasm\c@s g,dﬂ(ﬁﬁhmoo and

wth MgSO4. After filtering and oration
the e0mperndyhich wes syindwraizedsunger %(E\éah@ue 161/6 f3|m§$ 9 mmol) was

ORS00t A BB SR Pl R Bl ffpen reactc
yaaﬂlt tgrgsc?n;\mmlenﬂ of gésesldwe.dbven, befdfe fuRkerheasting fidreflux. After

hy|
stovel Hyee mu,r%%/e@cgﬁgmw%ﬁ Yascapled iy feem temperature and

3M H.SO4 was added to pH 8. Precipitated salts were filtered off and water was

added to 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%

(c)  Synthesis of dimethyl 4,4"-[(caproylimino)bis(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 ml) and cooled on ice
bath before caproyl chloride (2.6 ml, 19.1 mmol) was added dropwise. After the

dropwise addition was completed, the reaction mixture was refluxed for
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The product was nmade as described in Exanple 4(c). The
di ester which was synthesized in Exanple 3(b) (5.0 g,

wdasood/opayot ) was reacted with acetyl chloride $AT/80g004/000115

19.1 mmol ) instead of caproyl chloride. Yield: 5.3 g,
93% 15 Ex amle_6 Synthesis obadirrrethyl 4.4V(5-(ben
zy/ ami no) - 5- ox ent anbo~rlirni no)bis~ L7efhyle

& eaitély A0hdw) Thgnhixese way then cooled to room temperature and
5- (benzyl am no) - 5- oxgpent ane acid d utarj.c

&YRparatad oniReigvgpor The rﬁﬁ‘w{ﬂuﬁ s dissolved é{ggtlomethane and
ﬁﬂ Qi:r\g iy ekt Hﬁ,%’%’.“ WM@X (}A’ gtenzyer again before it was

(ome@amm M@Oﬁ kﬁmlfﬂtewegarxatobia;borattm oreﬁ:ttamponthe g¢rede product

Ao RARPa B g FEtrafeBRRAY HirSydh 3 itk bOGHE (hexane / EtoAC
oKy rtﬁ%P@é?téNHé&aﬁGV@@?\c@gg e Mod%ét is al PelldVi-ofé bil‘e

wat'er phase aqueous was added until pH
r eachedelda Gt gh97%ol ution was extracted with

chl orof orm (4x). The conbi ned organi c phase was dried
with MSO4, filtered and evaporated on Rotavapor. The
G &drhpled i on residue was a, white solid (0.482 g). The
aC| wa er hase was extracted W|th Et OAc (3x) to

| dudirfacet AU iaa) bip HIEAIE ) XA

: 9 g?g%&e é ug{ Wﬁ%‘?@é&e % a%%% n Ex nn’joge 4(c). The diester which

(voad thé@lkéddh Exarpi¢ ) BQDQ/ 068.0%7mol) was reacted with acetyl
PCT/ NO2004/ 000115 23 The di et hyl ester whi ch was

Shrerdes(ize @, 1R Emel insigag of capsoyl gloride.gs ol )
the 5- -5- oxopent ane acid whi ch was
synt heﬁ?@;?:#grg?% above (3.95 g, 17.85 mmol) and
N, N - di cycl ohexyl carbodiim de (DCC, 4.05 g, 19.63

;&‘glg vvege m xed together with dichl oronmethane (300
€&tirred at rooms tenperature in 3 hours.
hBsik ft‘if%ﬁrngt 2lph8 iREMb-oMdpehtdricRi/fifhint)bis:
. ONSD _Jﬂ.l_h_e_)___

rate was evapora ed on Rot avapor

qa@g_MMMMsed wi t hout ~further purification
in the next reaction. Exanple 7 in Synthesis of 2,2

(2- hydroxy 1.3-propanediyl)bis(9 _
X OXQyReBR U1 IFAbPZgRINIAL Y-bidkopehidhe acid

Glutaric acid anhydride (1.00 g, 8.76 mmol) was dissolved i dry

dichloromethane (100 ml), a spatula tip of N,N¥dimethylaminopyridine (DMAPR)
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
product was extracted with aqueous NaOH (1 M, 3x). To the alkaline water phase .
aqueous HCI! (8M) was added until pH 1 was reached, and the solution was
extracted with chloroform (4x). The combined organic phase was dried with
MgSOa,, filtered 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
more product (0.844 g).

Total yield: 1.326 g (68%).

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

(methvlene)) dibenzoat




Trinellitic anhydride (5.0 g, 26.0 mmol ) was di ssol ved
i dry DVF at room tenperature and
wda 2@4a9@ei ne- 2- propanol (1.17 g, 13.0 mmol) di BEDNOe@4/000115
in DM was added dropwi se. The reaction m xture was
refluxed in N2-atnosphere for 83is hours, the solvent
was evaporated off on Rotavapor and warm water (100
ithe dmjeﬂisylestadwaobtt was sgnihelsized iniBxanviiet b) (5 593 g, 17.85 mmol),

Hie B Reb EVEmualr s pitpeage AL BIET RS s8TBeREed iR 5@ above
gz fqt 17785 FirRbIf N K %t@bldﬂéxgﬁﬁ}ﬂtﬁﬁﬁ‘m@@‘ibz:‘? %?rP) 19.63

t he substance was "washe
mmol) dveredn@;ﬁd egeihepwith cﬁkdﬂomr@ﬁthane ¢300 ehl):l and stirrgd at room

s Pl b5 ARV PreqibRER oI RS T ens hered offand

fifd flitrake WedrevapBRIEAIoH Hét'adaf)&? T&egcruge?ptoﬂﬁ’ét)wél@ésed without
m xed with an aqueous 25 solution of NaOH

turthermyrification irothel next reagtion. The Na- sal t vvas then
m xed together with 1, 3-di chl oro-2-propanol (20.0 g,
0.155 nol). To this m xture was dropw se added duri ng

ERamipiei7es a solution of NaOH (14.9 g) in water (35
. The reactl ofh mxture was then heat ed,to 70C and

16

'greactlon mxturevvas cool ed to room 30 terrperature
thereafter acidified with 15% HCl (ag.) A white

pr eci ﬂ'rmzellulr?mwhder(scﬂ g/26. Oahtnr?@rmwdlssblv&ltleiry \DAMAF at room
dded and t ture was heat ed
Bheeat g a1 é"&%e BHRPRBON 11 8ol 38 mmed digeevedin DMF

e A A g

is - Tourss thesoventvaas Ieeapemted) oﬁ@m Botavapod ehdedanm whitek§900 ml) was -

e 1o e ufonl 8 SRRfts PaseptaiermelenRbes aecpff and washed
ARAdiates, nslua'?é@‘ih’@ écﬁf&iﬁe"ﬁ@?(ﬂ 8lv, 8% mgsd??ﬂtevﬁlht'ér‘l}ﬁt'i"r%ucﬂon

water until the wash water was pH neut Then
beyvaemeachtimed Finadly the sgbstance ywasawvashedhwithi water (2x20 ml) and

32.9 g, 64% 5 Exanple 9
‘ éﬁ@ E’@é’ﬁ%‘g‘%sé%%‘{ﬁﬁ@“am d nonophenyl ester Qutaric
20 anhydh(héld 4.3y (79%). Whitépbivdand '
N, N- di net hyl am nopyri dine (DVAP, 0.4 g) was dissol ved
in dry DM (250 ml) and benzyl alcohol (18.9 g/18.1
EQaffple 8- 175 mol ) was added dropwi se at room
ure under N2-at nosphere.

Synthesis of 4,4’-((2-hydroxy-1,3-propanediyl)bis(oxy)) dibenzoic acid

p-Hydroxybenzoic acid (42.8 g, 0.31 mol) was mixed with an aqueous

25  solution of NaOH (12.4 g, 0.31 mol) in 140 ml of water. The Na-salt was then
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 overnight. The next day the reaction mixture was cooled to room

s0 temperature and thereafter acidified with 15% HCI (aq.) A white precipitate was
formed. A small 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%
NaHCOg;. The solution was heated to 50°C and acidified with 15% HCI. Then the
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The reaction m xture was stirred at 40C overni ght
before the solvent was renoved. To the distillation

WO e®ido®2agueous sodi um carbonate (10% 170 m PCT/N@a®@4/000115

added and then acidified with HJ (4M 60 m). An

orange oil precipitated, and 2fis was stirred in

wat er to renove DMF-residues. The sol ution was

salutian et Hddiedito IB58CHaad filfEred dm glalmnmcthtm \Rrecipitated material

Wab st wih et Welet qinoHE Wik uitor wB8 pHERGyeal. Then the

Xusétgncé vazldridh, (fﬁlﬁ%r eXidAEHPHRAY &Y aTRIEHEEdFer. 20
Exanpl e 10 General synthesis instruction for

pr epaligld 82.90, fb%oners by hydrolysis of dies far
Diester (1 nol eqv.) is added to a m xture of nethanol
and water (ratio 1:1 - 5:1). KOH or NaCH (3 nol eqv.)
Exafpied. The reaction mixture is stirred at 25 room
tenperature 24 hours The net hanol is evaporated on

ala e

thesisef pepianedia BESIL t he al kal i ne wat er

2 ; 5
eI PR S iy
(OMAH, G4 ghiviets digsisioed ity DWSDOmt)H:rﬁ} Idenzyl alcohol (18 9 g/18.1

Precr |tat ddiacidis filtered off, washed wt
‘r5éH° YRS a@%é@pvre%mar fO%MESWU'@eUNﬁ' 3 %’fanospher‘“

I?}‘rerrSEEtY&% ﬁh)kth?éa%g%’un%ab A0 %‘?@r&bp%@ggﬁ SoREnt was

reagenfs are given in
mmbmmrmomﬁrraumesﬁmm@m s(mimnajarquntbe(so% 170 ml}

a2 dfod s I e AT (ard. 6858 A% SfafalpiRtiniated

Bhy Qﬁrs%é@sﬁﬁé@ﬁﬁwﬁferﬂd r& ko8 DMPGEdiduidkOThe @oludioRas extracied
is_added dropw se thereto. The reaction m xture

eqv
withzthef. rihedorgasiophpae wag drleglw,rthgSQmmﬁdteaeéoﬁmmva! of .

S EBL A TS hienth el AEHER dbcoBprETPRRBIME R T

(5M  vigldhyd=al y segnhydri de end groups. The reaction
m xture is stirred by room tenperature or is refluxed

overnight. The mixture is filtered and the solid

I with dinmethyl ether, water,
ﬁé Hﬁbaé-vhs%f ,tg]% is dried under reduced 10
pressure. Exanple 12 General synthesis instruction for

esterif%ing of al cohol side group on diacid:
acid (1 nol eqv.) is dissolved in dry

Gy rar SAhOa8 SndthiNon ¥ 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
room temperature 24 hours. The methanol is evaporated on Rotavapor. More

water 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.

Details on the amounts of reagents are given in Table 1.
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15 m) together with
N, N- di cycl ohexyl car bodii m de-(DCC, 1,1 nol eqgqv.) and a

wa@aaoaloyéoet anmount of N, N-di met hyl am nopyri di neP¢DNIBR)04/000115

The reaction mXxture is cooled down to OC before
addi ng diacid with al cohol sidgs group (1 nol eqv.).
Stirring was carried out during 4 hours at 0C and

E&am gr at roomtenperature-' overnl ght
PreC| plltat ed (di.cycl ohexyl ur ,

d off

el is sy USHON JOL LSl up-on diacid.
sol ut ifiq HittPcoNBIRRY mbw Ak
evapor a % %Ct "2@'& orbf%%(j' b t') ueﬁ“ﬂrth OIexgess of pyridine.

meadwshloﬁdel(ampl equ)aamddgdaqcmywm tbarﬁfﬁr hereaction mixture is

SH8ad GYEBSh bRt Fo Bt SR BnRbpVbor, Water js gded to
g1e %er{gglnﬂig HergscierﬁAec%S\s%a%) ﬁ@%o s C]Alfliile?ﬁ% 2 apf%cﬂ?{lorﬁ;of-lgm (5M)
40 hpdiolyzecaninairde endgraupsoT e reactian mixtyredspgtigres)byoraem

ger%gtagu%ot% r'élauxeéi gv%rxghé Dﬂ)e éniéu}—?\liﬁtpjl}_é}kd éng tﬁegoﬁd ‘material
is washed with dimethyl ether, water, dimethyl ether, and is dried under reduced
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',
ml) together with N, N-dicyclohexylcarbodiimide (DCC, 1,1 mol eqv.) and a
catalytic amount of N,N-dimethylaminopyridine (DMAP). The reaction mixture is

+ cooled down to 0°C before adding diacid with alcohol side group (1 mol eqv.).
. Stirring was catried out during 4 hours at 0°C and thereafter at room temperature™

ovemight. Precipitated dicyclohexyl urea (DCU) is filtered off. The organic phase
is washed with saturated NaCl solution, dried (NaxSQO,), and is filtered7 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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69 PCT/ N02004/ 000115 27 Preparation of
I anple 13

(a)  General synthesis instruction for preparation of di(trimethylsilyl)ester

prepolymer
One or more diacids corresponding to structure unit A (1 mol eqv.) is/are

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 amcunts and possibly catalytic -
amounts of triethylbenzyl ammoﬁium chloride (TEBA-CI). The mixture is é}tirrgeai ,
with Argon bubbling through the solution. The.polymerisation temperature i
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 houy's.
The polymer is cooled.

. Example 14

General 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

with one or 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 .
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General synthesis instruction for preparation of
Pol ymer by condensation 5 polynerisation (a). General

wagoloe®es i nstruction for preparation of PCT/NO2004/000115

di (trimethylsilyl)ester prepolynmer One or nore

di aci ds corresponding to strucpgre unit A (1 nol eqv.)
is/fare is mxed with dry. xylene under Ar atnosphere
bef ore addi ng hexanet hyl di si | azane J125 nol eqv ) -

ara 1 SiS , . n 0 814 1rsifiojgm [ 4]Z; |
evapor@k,ﬁg,,,‘.-,\a(t}g)7 \ Gener aI synthesis instruction for
prepafation of polymer by condensation polynerisation

Di ( t r Rrepolymes msrprepaad iadareplar kda) abevaaispiissaluedjn dry

%m?ﬁqro%etﬁ]g ga rﬁ&dgﬁrp%ﬁ%ﬁh gxbggéfagg gﬁ{yd%téc(g?jépﬁc_ 12 - 2H;0).

Freunbdurefis stitret ylithe 1é et m@malym é%érg% idiperIébity 16k) -
u

The m xture is stirred,  wth Argon ling through
prepalpner. Bie salentdsither remaved aNtRetauaRe T8e; rgagtbon flask is

BBRRIE AR AR SR o BOBIAA 301007,

iA&téﬂ@W@hlﬂ@l@SZﬁ@ﬁﬂMMe s &@dﬂadﬁmimmﬁeﬁmplemtuse Thenerude product

ymer is. cooled. Exanple 14 25 Ge eral n% eﬂ
|'$1§lsﬁgb’€ﬁdﬂ dichiorgmsshane b ﬁnehewlw& pd is fiitered if

S r n k

pr epar a'#’r %ﬂ&g?e &p@éat@ﬂ}@/ Cgméd’a& ace ."*C&Z'g Qgh;/- Qpreclpﬂc;ted
@odymer isalrieddinam ebdcator.r espondi ng to structure unit A
al one or together 30 with one or nore diacids
corresponding to structure unit B and/or diols B
corre rﬁ@}; fpBsitRm iyl \tbraiﬂ Teible emd
excesé@ggmace f@@%‘f’%ﬁaﬁﬁ'ﬁ?ﬁg@gﬁg ngheate unti |
hadaleyBhi ng i s di ssol ved (approxi mately 80-90C). The
solution is cooled down and is filtered if necessary
bef ore evaporation on Rotavapor . WO 2004/ 096927

PCT/ N0O2004/ 000115 28 l
i 1le gct‘gé)ﬁmﬁ{fr p@p@,s%t# &y.cgﬁ 6?%5?@@4@3/"‘&?35%%

POryMET T Sat oM Prepor yer as preppr ed T NEXANPIe 1l14( a)
above is di ssol ved in dry .5 .di chl pPdnet i#he| b8Bore

Bret-Rg—eacHi-ti-acetate—di-hycrat-e—-Cd-GAcT212H20 )
The m xture is{pHirred a little tp&getl the catal yjst
evenly disperspd.in the

Monomers M2 50

(mole%). M3 50
thionyl chloride 50 50
isophthaloyl dichloride 50

Catalyst (mole%) | TEBA-CI 0 | 0.02 | 0.04




prepol yner. The solvent is then renoved on Rotavapor.

The reaction flask is coupled to vakuum (0.5-1 nbar)
wa@nab4iogeokowWered into an oil bath at 150-130C. P&f/NOR004/000115

30-75 minutes the mxture is cooled to room

tenperature. The crude product240 is dissolved in

di chl or onet hane or anoher suited solvent, and is

ﬂ“labetmeﬂ’qumemenadezluyyneﬁnmwmmaqmpnat| on. is car ried

e”t t”l |v'\ ol ot o eV
A LI wJ \4 JI \z\dl B “Uul'y

(mole %) |2H,0

dried in an exi CEPér P5\| PerRE ) P8f| R% d?i&rBdH :Ril% Ra3 5F‘14 P15{P16
Th conpgsition grven 1|n, faor g apd.[ . Ip_1dpol €| 3.

%ﬁ"@erﬁ:rﬁlgol yner *@r epated by con e7/nr’s 6 pO 7d 90

(Poleywpr iimgt i on Pl R3063 I\f'[l 5P, I\'/bnomar_s M2| 50

(erI e%. MB—56 hlblly: chhori¢e HG 5 SoP +h =uy

di chl ori|M€é 50 Cajalyst (Hfie% | TEBA-A 0]0.0p 0.]04 | 20

WO 2004/1396927 PLT/ NK)20)4/Oq%15 29 [Tabgl T B:

Pol YIMEr 9 nmade by_n:elf p'\l\/ erlisatilon P4 PS5 PR P4 Pl P9

P10 P11 /W82 P13 P14 P15/ P1§q MNpnorfeass| 88 | 400| 36 (9B HO0 | 60

70 90 ('UIU [SEON 100 OO M TTO0r VB 25— H040—3p

98 90 6( 9I\/9 100| sdbacic 2 10| ¥¥®| aci d bi sphenql A 10

Cat al ystisdpicfeAc) 2 3.10 310 3.0 8.0(3.013.¢ 3.p 3./0 310

3.0 3.0|2i@ 5 -3 [(mgle ¥9 2H2Q A qumpry |of fhe| 2 | 10|40

pol ymer st+ueturps—af—the—gelyrfrer—exapplgs—afe—ghven

in_ Tabljlisphenol A 10

[Catalyst  [Cd(OAC) - |3.0(3.0{3.0(3.0|3.0(30[3.0|3.0|30|30]30(30|53

A summary of the polymer structures of the polymer examples are given in

Table 4.

Tablg 4: Overiew of polymers with number and structure according to coding.

related to —(A)a~(B)o—~(C)e— and the structures in formula I-V.

Polymer | General | Structure based on encoding '
No. formula "
P1 n a>0, b=c=0,

Xy=0, n=4, R%= -C(CH3)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, g=0, r=0, s=1

P3 | a>0, b=c=0

Xi=0, n=0, Y\=CH, Z=C, alkyl, p=0
P4 | a>0, b=c=0,

Xi=CHa, n=0, Y\=N, Z;=-C(O)R', R'=Cs alkyl, p=1
P5 l a>0, b=c=0,

Xi=CH,, n=0, Y|=N, Z=-C(O)R', R'=C; alkyl, p=1
P6 | a>0, b=c=0,

X=CHp, n=0, Yi=N, Z=C(O)R', R'=-R%-C(O)NHR?,

R?=C; alkylene, Rs_benzyl p=1




Table 4: Overiew of polyners with -nunber and

structure acpording to coding,

related to

WO eowr/0969¢B) b- - (C) G and the structures in for mCEND2084/000115
Pol ynmer Gener al

formula P1 11

Str

ucture based on encoding No.

a>0, b=c=0, X11=8) n=4, R5= - C(CH3)2- P2

lapnd 1V a> b>0, ¢c=0, a:b=1-11:- Xi=0 n=3,_VYi=CH
ZiE =0 1A —~ &8 ernced 1 P31 a>0,
b=:§§‘@?%qf§%ﬁ§@ F_@ﬁ whfé]sas n m°g-P4 | a>0,
b—~—1 X1l= . n—n1 Yi= I\I 7|—r‘/('\\D"J:>'_(‘RaWII1MI n‘L
P5| p7a>0, B4g=0, Xi|=3®b=w=0, YI=N, Zi=-C(OR, R =Cl
al kyl, p=1} P6 | a3 b=c=0, Xi
i L R | o pot dobymiea, Yool Znggogid) s R=Cs alky
R3Fpgnzyl , [p=1 WO 2094, q%gzﬂ PCT/ N0O2004/ 000115 30
Pol yner Gereral Strluct ure based on encodi n&) 1 e 3
fofmula P7(I11 a>0,| B=daie, neth Ml Ha ZiE-Ofef BY, R'=-R*-C(O)OR?,
Z1{Ll1=- 0C( O|- R7, R74d8 %(qulkylene,ﬂab@wzyhpeﬂo Xi= O,
n:%__e_t#_wr\\m r\__l—v'\ r\/r\\r\r\f\
al kPPene, Rd=benzyl a1591ap§0|b=cq-9@a1 325'6525._0 =0,
ai | a2=75:2%, A: X _Y = R —~
al kyl, p=1{ A2: X =§J—|%Q GF@’”C(I;-I Z, —?&%%1 Cé?kyl p=1
al kyl, p=1| 1310 | [phz=G2ne], ¥=GiH, ZlarOGQGB’@ HR)=Caialkyl, p=1
X, FCEZ n=(, ~ YI=N, K AZ:
X EB10h=1, [Y1=cH, 7 ém@é%‘é%‘gb-“ﬂo %%‘%Lﬁo p= 1 P11
alpO, a2>0,| b=c=0, [aAi:8G=6840=0, Y;=N, Z=-C(O)R', R'=C; alkyl, p=1
Az X=0, n=1, Y;=CH, Z=-OC(O)R', R'=C; alkyl, p=1
P11 i a1>0, a>0, b==c=0, a,:a,=60:40, - 4
Aq: Xi=CHa, n=0, Y)=N, Z=-C(O)R', R'=Cs alkyl, p-'E
As: X=0, n=1, Y;=CH, Z=-OC(O)R', R'=Cs alkyl, p..
P12 | as;>0, a>0, b=c=0, as:a,=70:30,
Aq: Xi=CHjg, n=0, Y;=N, Z=-C(O)R', R'=Cs alkyi, p=1
Az Xi=0, n=1, Y|=CH, Z|=-OC(O)R‘, R*=Cs alkyi, p-1£;‘ =
P13 land IV | a>0, b>0, 0=0, a:b=98:2, L
I: X,=0, n=1, Y=CH, Z=-OC(O)R!, R'=Cs alkyl p..1
IV: R®=Cg alkylene
P14 land IV | a>0, b>0, c=0, a:b=90:10,
I: Xi=0, n=1, Y)=CH, Z=-OC(O)R', R'=Cs alkyl, p=1
IV: R%=C;s alkylene
P15 land IV | a>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°=Cg alkylene
P16 landV | a>0, b=0, c>0,
I: Xi=CHa, n=0, Y;=N, Z=-C(O)R’, R'=Cs alkyl, p=1
V: R10= -CsH4-C(CH3)2-CeH4-
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2C

25

30

: . Y, =N, Z,= C(OR, R=C5 alkyl, p=1
A2: X, =0, n=1, Y1=CH Z =-OC(OR, R =C5 alkyl, p=1

we@1R4l9@2>0, a2>0, b=c=0, al:a2=70:30, Al: X —EIE'@INOQG(WOOOIIS
Y1=N, Z,=-C(O R, R =C5-alkyi, p=1 A2: X1=0O, n=l1, Y, =
CH Z,=-0C(OR, R=C5 alkyl, 11 P13 | and IV a> 0,
b>0O, ¢=0, a:b=98:2, is X =0, n=1, Y1=CH Z,=-0C(OR,
al kylene P14 | and |V

O _h>0, c=0 ﬂ:b:O: , 17 X, =0 n=1, Y1=CH,
?"a"?ﬁ? Rrepggatied ok pplft” -1 " |\ Ro=C8 al kyl ene P15
IYlgnd Cbﬁzé §Pﬁ%or§b@lyrﬁe1% ( 2 %ﬁﬁpwé@ht)' |s/a}% ﬂ@soﬂreh in cyclohexanon
4PR b by eveighl) |onaa1 ddlsecdw‘ Geppeli:&l@cyanate (A@% by weight) is added

Vg st BspenipsaBiattbinbienshe S Baing s Bm.

Fhickenie hgeAOEPIQAPO (0% "/be RRIGHE) A BheBasdtry Mitste Yolvent is

more polynmers (24 % by V\Elgh |s/are dlssolved In
S}ived e aieogrinding %by wei ght) on a "dissol ver"

Copper thiocyanate (47 % by weight) is added 5 under
r nd the paint is grinded to a fineness of
BldrfpiBa el 30 m Thickening agent (BYK 410) (0,5 % by
\EBiagiblp oﬁlpdepéraﬂeﬁefsparm rmre sol vent is stirred in
after (grl ndi ng. | e of preparation of

pai nt Qe GhEVGSE nme@oﬁ%érty ‘(\@@h% igprevgisgeived ig/cyelohexanon

R0 2BLY oy Y SESNEE: ObiPef b5HalBh i by, Eigf i added under

lsndmg and the pa@t wgrinded fooa fihehesgof grileding @ 30 fuml @hiskening
grindin 4g| 0. m Thi ckem’?‘% agent . (BYK 410) (0,6 % ..
@P%K%\%) £’M045f 7orRycWe ikt 2 rf@egsfwmm«p@ sqlirentdy stired | in after

'd?fndﬂfd.er grinding. 1 Exanple 17

O
Exafiplalbyl , p=1 |V: R9=C8.

Example 17
Example 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 i necsssary
more solvent is then stirred in. “

Example 18
Example of preparation of paint

~One or more polymers (16,6 % by weight) is/are dissolved in -
cyclohexanone (20 % by weight) on a "dissolver”. Copper oxide (29,8 % by
weight), zinc oxide (28,8 % by weight), iron oxide (2,6 % by weight) and dolomite
(1,7 % by weight) are added under stirring and the paint is grinded to a fineness of
grinding < 30 um. Thickening agent (BYK 410) (0,5 % by weight) and if necessary
more solvent is stirred in after grinding.

Determination of polishing rate in seawater

The polishing rate is determined by measuring the reduction in film

" thickness of a paint formulation over time. For this test round PVC discs are used.

The discs are degreased and the paint formulations are applied in stripes radially
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16

Exanpl e of preparation of paint--. One or nore
pol yners (45 % by weight) is/are dissolved in

waeyokohwzanone (55 by weight). Thickeni ng ageptT/NBY04/000115

410) (0,5 % by weight) and if necessary nore solvent
is then stirred in. 20 Exanpl e 38 Exanpl e of
preparation of paint One or nore pol rs (16,6 % by

vas et Jiseshfiersapplication & fitns @ﬁdmtymr&)mmmn of B¢ hours. The

b 3 0381 Sl SBRBI % 4 S i messurr

(a1 ffm%hieknwss . Jttie PYIGddidos are irpudted dn 4 %mmh%tétes ln a drum
are added under stirring and the paint is grinded t

fWhiigcsgavwster '@‘P‘Nﬁ dhreygb. Netyral WW@EWH&%@%PGQ'B?RGW and tem-
f

HOL(02, 0 e T C oS8 8 ol Vi EbEPmerval o

oeasumenment af &lim thiskreetest TRO disus grelthehflnghedwdth fsesh water and

t j by measurin he reduction_jn film
Hecadla St alsaom t'efvﬁmiua% SURTS, The fim tPlsknessas are
§£13L5r%H uft‘ﬁ@ cﬂéc?é:ér to theSsdtvweisr 8h& ro gted

egrease e pa| ornupatlons are applie
stri pe'Eablacﬁ shdvys ﬂ\@tﬂ@@pb@ﬁﬁﬁﬁdnmmmwmqmsre ﬂzﬁseawater

oot (3B e shons PEPiner e befieobydRad, Sngis Widesgpan in
| SolBRRmYagss Wﬁudﬁﬁﬂﬁﬁe@ft Fr))%s§iﬂlé BPEEMBIrRAhbABHTers Al Yofimers and

of filmthickness. di scs are nounted on a
ke paint @hmp@ﬂan@ssq tina&tlm pelishivg: rasr whickeatcany timeds required is
%gggg Nat ural seawater which has been filtered and -
ered to. 212C, is used,. The PVC discs are taken
out with regular intervals for neasurenent of film
t hi cknesses. The discs are then flushed with fresh

VR L6 SaP@)IislﬁihﬁQﬂ‘i.')afrﬁrﬁhﬂ!“;)éin%lﬁﬁlng%ﬁ ineEehat

over niaght. Th L mthicknesses peasure ard t he

efyiAkf HUPa adBlf:ddr8irf Vet epAidhihgt at eq.
E ob shaws ﬁe f‘gkﬁ’gio}’r gLLg?il!‘ éghfﬁmﬁ,ﬁ .

Qynncur et

lthe dH‘ifferent pol yanhydri des show a wi-&80span ir

ol 1 ng rlates wni c makes It pOSSI bl 0O connijne
P >80

nRB-aRRL d Al l-\ ol r\r\rnnr\nnni-
TT

T Pul Ill A" A4l ’JU LA | LS So

AL a0
MUTTUITL T Q ul u HUI yl]t'l Q urtu

t hat B®he pdiishing rdfr which dt any &880 is reduired
is @hfaingd. 15 Tabig 5: Polighing otspgi nt filjnms on

Spi nEig UifsT T Sea mater. PQrymeT I-’%IEE medE
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 embodiments shown in the

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



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

wQa 2009099211 16 190 P12 16 60 P13 16 <20 P14PABNBQ004/000115
P15 16 >500 P16 16 >500 Even if the invention is
descri bed based on specific end®di nents shown in the
exanples, the patent is nent to cover all possible
bacomei ansoumtdr adpgrsooekilediie thenart z0e4 reading the description and
g%;“N02004/000115 33 becone obvious for a person

in the art after reading the description and

the clains. WD 2004/ 096927 PCT/ N0O2004/ 000115 34
Patent clains 1. Polyanhydride c har act er i s
edl nthat it is described by the formula 5
-(A)a-(B)b-(Cc-, 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 nmore and wherein
10 A corresponds to one or nore structures
corresponding to one or nore of the
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15

20

foll owi ng general forrmulas I, Il or 11l OO OO X -
H'YF n, X1 7i wherein Xi is O NHor CIH2 15 Y, is

woewm/oe@d2Z, is H Cl.12 alkyl, -C(OR or -OC(E)RNORD4/000115

is Cl.12 alkyl, -RR-C(ONHR3 or -R2 C(OOR 3 R2is
C7.8 alkylene R3 is Cl.20 al kyl34 C6. 20 aral kyl or
C6.20 aryl 20 nis O or an |nteger froml to 8
inclusive pis 0 or 1;P@lent"echaimso" ORSO" I
wherein X11 is 0, NH or CH2 R5 is branched or
unbranched C1.8 al kyl ene and WD 2004/ 096927

PlCT/I\I(]?(ﬁlg)dp’\lﬁ),EU}iUbB 35 nis 0 or aninteger from1l to 8
i nclusive; QO XulcCn Yn- n Xs 11 O Zmp
hard 30 1% Ths Pl Nroahat iSvdespripd ydheliemauta: 111 s

R 7 PFEIET O aligiene 0 Lo
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

‘A carresponds to one or more structures corresponding to one or more of the
following general formulas |, If or Il

whierein

X is O, NH or CH

Y, is N or CH

Zis H, Cy.12alkyl, -C(O)R' or -OC{O)R!

R' is Cy.12 alkyl, -R%-C(O)NHR® or —R?-C(O)OR®
R?is Cy.g alkylene

R® is C1.20 alkyl, Cg-20 aralkyl or Ce.20 aryl

n is 0 or an integer from 1 to 8 inclusive

pisOori;
O O
X, Xn\M)j\ -
)\M,, e
RS
wherein

X|| is O, NH or CH2
R°® is branched or unbranched Ci.g alkylene and



R8 is C1_20 alkyl, aralkyl or aryl nis O or an

integer from1l to 8 inclusive; B corresponds to one or
worerog/0stoeuct ures with the general fornula |V BECTINO2004/000115

["ROlj~ p IV wherein RO is Cl.16 al kyl ene, Cr220

aral kyl ene or an arbitrary conigsnati on of one, or

nmore of the units -(CH)q -, -(Or -

and, - " isHeayharnrteger fromyvhéo 8iimclasive; i s 0 or an i nt eger

froml to 4 inclusive r is 0 or an integer from1l to

3 inclushve s is Ogor an integerofrom1 tog2 inclusive

and q+rfs is_an imnteger of 1 or yore. 20 @nd C

COrresg OTIEN Of re gtructA 6¢ gener al
formula V i r ¥ Kni s | more groups
sel ected fromCo. %4 arylefe, C6_2p yl ene or
Cl_16 al kyl ene. 2004/ 09§927 P£ 4/ 000115 §I6

2. Pol yanhydri de according to cl ai m 1, characterised i
n thatwﬁe?{ iﬁhe al kyl groups in Awth structures
corresponding to the formula I Z, and Rl are Cy-12
al kyl Xprsefior@@y -C1. 8 al kyl and especially preferred
Cl-5 alkyl, 5 R2 is Cl-8 al kylene, preferably Cl1.5
al kyl eelSIN@r@Hi s c1-20 alkyl, preferably Cl-15
al kyl , hihd geed C -10 al kyl. 3.
® Pol zarﬁjggleggﬂ%c%ro{ﬁd‘?@ oclaiml, char acter
i s eRFis Cy.phuiitylf-<R"-S(@NHBE onpRIG@AORE h structures
correizg,o.n (ng 10 to the formula Il R5 is Cl1.8
al kyl e',s%rﬂe?'EYQBPy Cl.5 al kyl ene. 4. Pol yanhydri de
accor gy ' terised in that for alkyl
gr oup(sﬁs?ﬁ GA%%Q!@,E@EIJ(X?% Fcorrespondi ng 15 to the
f or nulnais|Q or W3 integefrard btk linclysied;er abl y Cl-8 al kyl
and especially preferably C1.5 alkyl, R7 is Cl1-8
al kyl ehe, preferably Cl-,5 al kylene and R8 is Cl1. 20

gléfdsﬂr%sl;{(ﬁr[@’s%diﬂeyo@%oﬂ@s@h&mI'es' WRRA% gbh¥rattehans ¢
O O

e /u‘ Rg/[ko/ N

wherein

10

R%is Ci.16 alkylene, Cg 29 aralkylene or an arbitrary combination of one or
more of the units —(CHy)q -, -(O), - and —(phenylene)s -, wherein
15 q is 0 or an integer from 1 to 4 inclusive
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.

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

wherein R'® is one or more groups selected from Cg.p4 arylene, Ce.20 araikylene or
Ci-16 alkylene.
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20 5. Pol yanhydri de according to claim1,
characterised in . that the pol yanhydride is insoluble

w0 pomavee7 can be eroded by water and is fil nPEDNORIVG/000115

6. Process for preparation av pol yanhydride with the
formula 25 -(A)a-(B)b-(Cc-, gherein a is an integer
greater than zero, b and ¢ is zero or an integer

@r eat ¢olydrihydride@ccarding o-blaira 3n i nt eger of 2 or nore

and where 3Q A corresponds, to e or i t

ChRABAEIMIS 76 bR toithe 2Viaralns B AwihsiruaHSSa)

ngrgg%@ﬁdlh té:{;h@forh-'dlav\l) 2004/ 096927 PCT/ N02004/ 000115
Z(lJ Z, wherein X, is 0, NH or

Zrand B’ are Gl Qralkyh ;zrefergbly Caalkyl anckyaspecl@(lyyrefeued C1.5 alkyl,

5% OrrelyEn. Prefeiadl GradiuenSand O & o0 h kyl
fﬁ* i @b gy, pr@ferm%m-1§ira!ﬂ)¥l, ésfg%uény%eﬂﬂrédmwﬁélk jrom

to 8 plsorl whérein X' is 0,
or CH2 R5 is branched or unbranched Cl1.8 al kyl ene and

> Pfarftlydidbiebrding® i £ ©© 0O Xu L nval+

characterised in thatfor alkyl groups in A with structures corresponding
to the formuia |l ‘

R® is C1.g alkylene, preferably Cy.5 alkylene.

4. Polyanhydride according to claim 1,

characterised in thatfor alkyl groups in A with structures- corresponding
to the formula i ‘

R%is C1.12 alkyl, preferably C1.g alkyl and especially preferably Cq5 alkyi, .

R is C1.g alkylene, preferably Cy.5 alkylene and

R® is C1.20 alkyl, preferably C1.40 alkyi, especially preferred C1.5 alkyl.

5. Polyanhydride according to claim 1,

~characterised in thatthe polyanhydride is insoluble in water, can be... -

eroded by water and is film forming.

6. Process for preparation av polyanhydride with the formula
-(A)a-(B)p-(C)c-, wherein

a is an integer greater than zero,

b and c is zero or an integer greater than zero, and

a+b is an integer of 2 or more and where

A corresponds to one or more structures corresponding to one or more of the

following general formulas 1, If or Il
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15

OZm O wherein 15 X11, is Nor CH Y111 is N or CH
Z11l, is -C(OR6 or -OC(OR6 R6 is CL 12 al kyl,

wo RRHBOYNHRS or -R7-C(O)OR8 R7 is Cl.8 al kyl BEENOD04/000115

2004/ 096927 PCT/ NO2004/ 000115 38 R8 is Cl.20 al kyl,
aralkyl or aryl nis O or an igyeger froml to 8; B
corresponds to one or nore structures with the general
formula AV OO'-1KR9),' 0 1-11 IV Eb\/\/nereinR9is
Cl-16 al Kyl ene, C6_20 aral kyl ene or anjarbitrary

conbi n one or re of thesunk ~(CH)q -,
-(Or - an henyl ene) '
0 4rimncl

0 or an Hnteger
integer from1l
to 2 inclusive and q+rts is an integgr of 1 or nore,
and C corresponds to onéior nore structures with the
general formula V-,, --R10--0-- V wherein R10 is one
or nokghegéipups sel ected from C6-24 arylen, C6-20
aral kyl ene or 15 Cl1-16 al kyl ene. characterised in
pol ycanife@s AH 8nChlz condensabl e units such as

di car [ i ds, dicarboxylic acid chlorides
tri ne?@)ﬁyé'iqqy@qest er of dicarboxylic acids and

di anhyilis He€ ifalkyle-GI@FE ore-@C(OR'al yst. 20" 7. Use

of a pgl yanhydride accordi ngato clzlz’aém 1 for

pr epafhti® n-1a@lkyh ~RBne(@ONHRngY pB e (C)&R ant i foul i ng
pai nt n2G. I.a t eri sedi nthat it contains
pol yarﬂf&%?%"&?eéugggﬁ?di ng to one of the 25 clains 1-4,

t oget R¥ris @t alkyf, CappacakylairaCsdtyt i ves and .

auxiliaries such as co- Dbjnders, pignments, solvents,
bi oci &80 AR gg?g?ﬁfﬁ@“agt’ngs and stabilizers.
pisOori; ‘
O 3 O
Xy o X .
,/-u\’\/],n i C\} O ”\H%LNO‘/ “
d -~ \Rﬁ/\ -
wherein

X is O, NH or CH2
R® is branched or unbranched Ci.g alkylene and
n is 0 or an integer from 1 to 8;

0 o o 0
o
fon\Yw/{/\]n\X I
I H

o} Zy 0
wherein
X||| is N or CH
Y is N or CH

Ziis -C(O)R® or -OC(O)R®
R is C1.12 alkyl, —-R”-C(O)NHR?® or -R’-C(O)OR®

R’ is C1.g alkylene
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R® is Cy.20 alkyl, aralkyl or aryl
nis 0 or an integer from 1 to 8;

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

0] O
)J\RQ/U\O/ v
wherein
R®is Ci.16 alkylene, Ce.20 aralkylene or an arbitrary combination av one or
more of the units —(CHy)q -, -(O), - and —(phenylene)s -, wherein
g is 0 or an integer from 1 to 4 inclusive
ris O 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

¥

~ wherein R'® is one or more groups selected from Ceg.o4 arylen, Ce.op aralkyiene or

Ci-16 alkylene. |
characterised in polycondensation of condensable units such as-
dicarboxylic acids, dicarboxylic acid chlorides trimethylsilyl ester of dicarboxylic
acids and dianhydrides in the presence of catalyst. '

7. Use of a polyanhydride according to claim 1 for preparation av an
antifouling paint.

8. Antifouling paint,
characterised in thatit contains polyanhydride according to one of the
claims 1-4, together with, if appropriate, additives and auxiliaries such as co-

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



