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SF-1128 1 TITLE CYCLI C CARBOXYLI C ACI D COVMPOUND AND
UﬁE_JEFREOF 5 TECHNI CAL FI ELD [ 0001] The present

[ é on relates to a novel cycl oal kenyl carboxylic
acid, a novel bicycl oal kenyl carboxylic acid,
derivatives thereof, a conpoundi ng agent for
antifouling paint which conprises 10 said acid or
derivative, an antifouling paint conposition, an
antifouling coating film a ship, an underwater
structure, a fishing tackle ®iT&aEfishing net coated
wth the antifouling coating film and an

ant i f oWlYicag CnetARROX TDICt AelD EBMMOUSDPANDI UBRATHYREOTF
the present invention relates to a novel

cycl oal kenyl car boxylic acid, a novel

bi cycl oal kenyl carboxylic acid, derivatives thereof, a
compoundi ng agent for antifouling paint which

conprises said acid or derivative, an antifouling

p%EEhyﬁgﬂEo§gkﬁﬁﬁ 20 havi ng excel | ent storage

stabilTity and capable of formng an antifouling

c i ilmwhich.s a smll burden to the
eﬁ@bpggnth,pﬁ?%ﬁﬂ?(ﬁ%ﬁ%ﬂ%ﬁ%ﬁeﬂe FLe5 gFen Tarelover
a lon eriod of tine, can naintain excellent
aﬁ?F#géEFﬁBYlE@F#HPﬂﬁH%%‘*%%da.ﬁo%@v%briod of tine,
exhi bits excell ent SF-1128

bicycloalkenylcarboxylic acid, derivatives thereof, a

compounding agent for antifouling paint which comprises
said acid or derivative, an antifouling paint composition,
an aﬁtifouling coating fiim, a ship, an underwater
structure, a fishing tackle or a fishing net coated with
the antifouling coating film, and an antifouling method
for them.

More particularliy, the'present invention relates
to a novel cycloalkenylcarboxylic acid, a novel
bicyclealkenylcarboxylic acid, derivatives thereof, a
compounding agent for antifouling paint which comprises
said acid or derivﬁtive, an antifouling paint composition
having excellent storage stability and capable of forming
an antifouling coating film which is a small burden to
the environment, is uniformly eroded at a given rate over
a long period of time, can maintain excellent antifouling

performance for a long period of time, exhibits excellent
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2 antifouling performance in the highly fouling sea

? in the static environnment and has an
exce? ent bal ance of these properties, an
antifouling coating film a ship, an underwater
structure, a fishing tackle or a fishing net 5 coated
with the antifouling coati film and an
antifouling nethod for them BACKGROUND ART [ 0002]
Bottonms of ships, underwater structures, fishing 10
RSt FoRtld N RETSPITETRTE o et BE FOPDAYI oRg. pRfi S@aoprea or
time, so that various aquatic organisns, e.g.
ami rales sshudhi @assnoiseeren t nusdehgasand bar:ﬁééee‘s' bapgnce of
pl ants such as seaweeds and bacteria, are liable to
athere drvddet fes suid acesi dndl pngpagaténthét éop. al Bhip, an
such animals and 15 plants adhere and propagate, not

AL rapResF ancescehird hes shipihgt taAkl cUpdEEWAE Bhing net
structures, fishing nets, etc. are deteriorated but

%o%%é&weﬁ)gnghé hgﬂ@?foﬂfngne@a&@ﬁg ££9R03knd an

Particul ar n the case where such aquatlc

f%fﬂ?&n g@dfg opagate on the bottom of ship,
ace oug ness 0 € whol e ship is increased

sonetlnes i nduce | owering of ship velocity and
increase of fuel consunption. Further, in the case
where bacteria, slinme (sludge substances) or |arger

GPSEHRIERdWRF e and propagate on the surfaces of

underwat er structures such SF-1128
[00032] Bottoms of ships, underwater structures, fishing

nets, etc. are exposed to water for a long period of time,
so that wvarious aquatic organisms, e.g., animals such as
oysters, mussels and barnacles, and plants such as
seaweeds and bacteria, are liable to adhere to their
surfaces and propagate thereon. If such animals and
plants adhere and preopagate, not only appearances of the
ship~bottoms, underwater structures, fishing nets, ectc.
are deteriorated but aliso functions thereof are impaired.
[0003] Particularly in the case where Such'aquatié
organisms‘adhere and propagafe on the bottom of ship,'
surface roughneés of the whole ship is increésed to
sometimes induce lowering of ship vélocity and increase

of fuel consumption. Further, in the case where bacteria,
slime (sliudge substances) or larger organisms adhere and

propagate on the surfaces of underwater structures such

T
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3 as steel structures, the structures may be
corroded or the anti-corrosion coating filns on the
uRfichM&t er structures may be danmged, that is, there
is a fear that the strength, functions and lifetine
of the underwater 5 structures are markedly | owered.
For renoving such aquatic grganisnms fromthe
underwat er structures, nmuch |abor and working tine
are required. [0004] In order to prevent such

dasages.e lceatimrguefed, hahdasertvt erédl 82 I L8PS roded or
underwater structures, etc. with 10 antifouling

paiat $-has Reel s %ewﬁi%%af{iﬁg &&'ltthe,T he.&X|9Ling

antifoul ing nmechanisns of the antifouling paints "are

br. I I\ kNt chanj of _extraction type
(S?E?ﬁﬁfg%¥{3%')k&hg¥%F%E§ﬂ 2% Trotfi ng agent®id Par that
extracted froma coating fil nd a. mechanj smof a

SSPE Saadta as ST i n b el P ace of s Cedervgter
filmis renewed to bring a fresh antifouling agent

i AEGUESHESES 2 MR IEsat erovearhed extiofe theaw yyse S

di sadvant ages of increase in surface roughness and a

s REME TR6T icg@adf sgntfidodul ey Whderw20ef 0908lctures, much
Therefore, the antifouling paints of self- polishing

t ypéoar engr eekabloy témpl eyredl foguthedbase- material s

of ships, underwater structures, etc. which require

| dugoter mrartrideaultion@ rervepel tyuch dease=9f ¢decing of the

antifouling paints of self-polishing type, the

suekaceadferials of ships, underwater structures, etc. with
antifou;ing paints has been heretofore carried out. The
existing antifouling mechanisms of the antifouling paints
are broadly divided into a mechanism of extraction type
.(diffusion,type).wherein an antifouling agent is
extracted from a coating film and a mechanism of a self-
polishing type wherein a surface of a coating film is
renewed To bring a fresh antifouling agent into contact
with seawater. The extraction type has disadvantages of
increase in surface roughness and a short period of
antifouliné Ltime.

[0005] Therefore, the antifouling paints of self-
polishihg type are preferably employed for the base

. materials of ships, underwater structures, etc. which

require long-term antifouling property. In case of the

antifouling paints of self-polishing type, the surface of
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SF-1128 4 the resulting coating filmis dissol ved

|I§ L y little, so that the coating film surface

can beé mai ntai ned snmooth. Mreover, there is an

advant age that by controlling the dissolution rate

of the coating film the elution rate of 5 the

antifouling agent can be cortrolled over a.long

period of time, and thereby excellent antifouling

property can be maintained for a | ong period of tine.
[d@UB}f@%ﬂknkﬂgeﬁp%ﬁnm@oﬁilmglpadmssoﬂvsdlﬂipb&esbynglttle,
type, an antifouling paint conposition conprising

r asi et witie hed st cogl €élad sthivdmaratdsmalbines rantd rdd smooth.
synthetic resin which serves to reinforce strength

ofMardP&i)- hased: Toath ngathhanbs kRgwny [QQQ%]:oIhﬁng the
rosin is a natural COfT'pOUI’]d cont ai ni ng agl etic aci d

ang 441 J1SQUFer d il
15 that the régﬁﬁeP%fgt*g%%ggtggéugfgﬂfnkégaﬁébgggﬁ rate of

S f

aﬁ%#?o |E%hﬁ%%ﬁﬂfggfﬁgp%%%ﬁgraé%% ?zigﬁnggsggﬁeégng
P t Publ ti No. 071/ 1998 t ent
G ) R SO KORBoSFEE LACbnEAl (FRL ad

essential ingredients, one or nore conpounds sel ected
f FRAEIL - é%Pé%ﬁ‘ﬁp‘b‘Eﬁ*}H%e%uE%r aslepgiperiedi af time.
derivatives and rosin nmetal salts, an organic silyl

estQA0EGr dsp et aimi A bEPYhERT apdiah of self-polishing

type, an antifouling paint composition comprising rosin
which is collected from natural pine and a synthetic
resin which serves to reinfqrce strength of a rosin-based
coating film is known.

[0007] The rosin is a natural compound containing abietic
acid and its isomer as main ingredients, and it is known
that the rosin is slightly soluble in seawater. Such
rosin is widely employed as a resin for an antifouling
paint.

[0008] For example, in Japanese Patent Laid-Open
Publication No. 30071/1998 (patent document 1}, a paint
composition containing, as essential ingredients, one or
more compounds selected from rosin—based compounds such
as rosin, rosin derivatives aﬁd rosin metal salts, an
organic silyl ester group-~containing polymer and an

antifouling agent is disclosed. In this publication, it
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antifouling agent is disclosed. In this publication,
it SF-1128 5 is described that a coating fil m nmade
ofFtli88pai nt conpositi on does not cause formation of
a residue layer on the surface of the filmeven after
long-termimersion, is free fromdefects such as
cracki ng and peeling, exertg 5 marine organi sm
adhesi on- preventi ng performance over a |ong period of
time and is excellent in recoating property and

1Y a@s@&g@@{@mme@i&k&rﬁeﬂiﬂ%a@@féﬁr{@@%gai&
the outfit tinme. [0009] However, the rosin-base

cpmmauRds ke flard yert A0 omaRtal Substances. SOy,

hat “therée are a fear unstable supply an

of _exhaustion of resources,in the future. Moreover, )
tﬁgrégﬁs%¥ﬁﬁ%ﬁﬁe tﬁ%ﬁ fﬁ%ﬂrggﬁﬂ-a5§§§d?88ﬁﬁaﬁﬁﬁslmmerSlon'
have variability in qualities and conposition _.

at-Br FBGEaBE™ 6%/ GG 13T Graed oind eelag, exerts
purification conditions, storage conditions, etc.,

SBAERAE P Yad i fAdaiaro ro e ki | ot o rppes mver a
conmpositions of excellent and uniformqualities.

[ 0010] Perderd suftch lgia cuns tian cescalkl dels cin ek aboivey

the present inventors have earnestly studied for the
pprpose ty2@nof ntenvielopimgrd 910velih et dif -t d weh Pt
conposition capable of form ng an antifouling coating

f beirBawai¢e prORele SOl idimand [ ong-term

antifouling property.
[0009] However, the rosin-based compcunds are derived
from natural substances, so that there arse a fear of
unstable supply and a fear of exhaustion of resources in
the future. Morepver, there is a problem that the rosin-
based compounds have Variability in gualities and
composition attributable to growing district, type of
tree, purification conditions, storage conditions, etc.,
so that it is difficult to obtain antifouling paint
compositions of excellent and uniform cqualities.
[C010] Under such circumstances as described above, the
present inventdrs have earnéstly studied for the burpbse
of developing a novel antifouling péint composition
cépable of forming-én antifouling cogting film having

proper sclubility and long-term antifouling property.
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SF-1128 6 [0011] By the way, in the devel opnent of
agggpgﬁiouling pai nt conposition, the foll ow ng

shoul d be taken into consideration. [0012]
First, there has been nmuch nore desired than 5
before an antifouling paint conposition capable of
forming a coating filmwhichH can exert high
antifouling performance over a long period of tine
even in the highly fouling environment, because in
r elddhtl y iy sthenway onientiae QGNB&meﬁHKSOQeBnlagtlfoullng
wor se and 10 contam nation of seawater near the | and
hasabec omeepd et tidh e, tlaadf b bl cexanpbepbibings shiyslld be taken
stay in such a terribly contam nated sea area for a
| ong-dperdoei @k rdt i®n . When they stop at ports for
charging cargos or during the outfit tine (period of

tirop {01 ﬁ&&ég'n@hé@e'N£§r$85noﬁu€hlﬁoag' garg t%%%

after buil'ding of outside plating of

Qﬁ¥§oreO§H3An€y55$f{m% $§1§Etbgﬁgasgg g cagﬁg&e OF

somet I mes stored erl

t th h '
© il 1 hatobr ber yleov%ﬁgﬁgsaﬁnéﬁééﬁipﬁé EPGH EG ) ng

gv§Palnt do not occur. [0014] The present inventors
EHTRAES yO SR H R etPP G RERGOSt OdeVelrSpREAD dR Ahe highly
pai nt conposition satisfying all of the above

r it Fere Ry i Bpemest a pesalec theyehans years

environmental pollution is getting worse and
contamination of seawater near the land has become
terrikle, and for example, Ships must stay in such a
terribly contaminated sea area for a long period ef time
when they stop at ports for charging cargos or during the
outfit time (periocd of time for bqilding an interior of a
ship on the sea after building of ocutside plating of the
ship in the dock).

{0013] Further, the antifouling paint is sometimes stored
for a long period of time after it is put on the market,
aﬁd also in such a case, it is required that propertf
change and deterioration of the'paint do not occur.

[0D141 The‘present inventors have earnestly studied
aiming at development of a paint composition Satisfyiné
all of the above requirements, and as a result, they have

._fQund that a specific cyclic carboxylic acid formed by
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found that a specific cyclic carboxylic acid forned
by SF-1128 7 the addition reaction of a specific
unSlatlliz®t ed carboxylic acid with a specific

conj ugat ed di ene conmpound and a netal salt thereof
are novel compounds and that one or nore conpounds
(A) selected fromthe novel gyclic 5 carboxylic acid,
the metal salt thereof and a netal salt of a
derivative of the cyclic carboxylic acid are

prefer abher asn ar £00PoYNdLRY 1agent- i fQr. anantd frl%écﬁg

pai nt which functions as a hydrolysis controlling

ag - i f i ng N filmar . .an e].ution
e LD P e PP BB B e 2 S tompouna
i nventors g ve Lgrtger found that an antifouling

pafit Bofpbat t7d FHEPSi AG St REVEINGOTRGUARS Saich that one
as the cyclic carboxylic acid and a copol yner (B) .

f OPT aMSEF f PP 8RR g By pael artiefodirong tpai movel cyclic
particularly a silyl ‘ester copolyner, 15 has
exeéerpentyliomrci@r ntseorage lstabitl thereafd aadceatienngl salt
filmformed by applying and curing the conposition

hasf aa flavovalblee hydr ohysigcidte cairboaxteld entid rre

| ong-term antifouling property in the static

enyi& anENL e Ofs t Hecodysanicngnuigtorment and :has ralling
excel | ent bal ance of these 20 properties. Based on

t hea {4 pdiigeh then BF €S8BT abNYEeRten 1 A3 PeeR o1 1ing agent

acconpl i shed. Patent docunent 1: Japanese Patent

Lafgfqgﬁhantifouling coating film or an elution assistant
for an antifouling agent. The present inventors have
further-found that an antifouling paint composition
comprising the compound (A) such as the cyclic carboxylic
acid and a copolymer (B) for a self-polishing type
antifouling paint, pa;ticulariy é silyl ester copolymer,
has excellent long-term storage stability, and a cééting
film formed by applying and curing the composition has a
favorable hydrolysis rate, is excellent in long-term
antifouling property in the static environment or the
dynamic environment and has an excellent balance of these
properties. Based on the finding, the present inﬁention
has been‘accomplished.

. Patent document 1: Japanese Patent Laid-Open

Fublication No. 30071/1998
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Publ i cati on No. 30071/1998 SF-1128 8 DI SCLOSURE OF
THE, | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON
[é@iQPBThe present invention is intended to solve
such problens associated with the prior art as
descri bed above, 5 and it is an object of the
present invention to provide a novel

cycl oal kenyl carboxylic acid, a novel

bi cycl oal kenyl carboxylic acid, a salt thereof, etc.,

eadtsCLafSURN GIF | BHENphoEahiiens mosmpoursli B9 a@eRtD BY THE
for an antifouling paint simlarly to rosin and is

prefenatlog 10 enpl oyabl e as a conpoundi ng agent for
an antifouling paint because it can be nore stably

SRR HRARLLOSIN. AMLNAS AL W LORM AVl LY ve gucn

I's ano ] ec presen
i nvention ta r.ovi de a. co undi ng_agent for, an '
aﬁ%%%gﬁﬁﬁnfﬁimqﬁéte §”hﬁ?gﬁggoﬁﬁFggengh€5n6V§Flled above,
cycl oal kenyl car boxylic acid, the novel i .
bifre ' dalRe Ayt CAIFSy G WG dPoRStNe Sarentiaer bofprovide a
and has the above properties. [0016] It is a further
oBjF&L &tvclpe Lnedserta nhreenk Fenat b, provedel an
antifouling paint conposition having excellent 20
s thdrcatye ostladeinlviltop vk wCapabi eidf 4 osaingtlhareof, etc., each
antifouling coating filmwhich is a small burden to
t loef emvichorimerinp Ldyeakind far i ycenosiedd atg asgeNenspat gn
over a |long period of
antifouling paint similarly to rosin and is preferably
employable as a compounding agent for an antifouling
paint because it can be more stably supplied than rosin
and has more uniform quality than rosin.

It is another object of the present invention to
provide a compounding agent for an antifouling paint,
which comprises the novel cycloalkenyicarboxylic acid,
the novel bicycloalkenvylcarboxylic acid or the salt
thereof and has the above properties.

[001l6] It is a further object of the present invention to
provide an antifouling paint composition having excellent
storaée stability and capable of forming an antifouling

coating film which is a small burden to the environment,
is uniformly eroded at a given rate over a long period of

time (uniform erodibility of coating film), can maintain

excellent antifouling performance for a long period of
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time (uniformerodibility of coating film, can
mai ntain excellent antifouling performance for a
| Bigipeg i od of SF-1128 9 tine (long-termantifouling
performance-mai ntaining property) , exhibits
excel l ent antifouling performance particularly in
the highly fouling sea area or in the static
envi ronment and has an excellent bal ance of these 5
properties an antifouling coating film having the

0 rwater structure,
f| %@%gpigﬁg F%§%ra§t ﬁ%%g n F%%baggg‘ﬁlﬁﬁlpﬁglnlng
antifoulin n f|In1 nd an tlfoulln nmet hod
PR ) SRAe Y bt orE BREar BN DO PP T Franance
novel cycl oal kenyl carboxylic acid according to the
Pt CRhYBAY bR FaerkprlebBnfenibpot keaf siveewomgin the
formula [V], and the novel bicycl oal kenyl carboxylic
aci%ﬁt%@c%leﬁgnmgnth@n®r@@enanuﬁveﬁﬂ&@ntubalance of these
represented by the 15 following fornmula [VI]. Novel
cyef et RKehys casboxytifoating[ ¥patihGompauntalling the above

SF-1128 10 RA HR3 R o0 (c) o (COO nR
properties, a ship, an underwater structure, a fishing

tackle or a fishing net coated with the antifouling

coating film, and an antifouling method for them.

MEANS TO SOLVE THEE PROBLEM

[00173 The novel cycloalkenylcarboxylic acid acéording-to
the present invention is represented by the following
formula fV], and the novel bicycloélkenylcarboxylic acid
according to the present invention is represented by the
" following formula [VI].

Novel cycloalkenvylcarboxylic acid [V]:

{Compound 1]
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O(COONRs OR-RERE H.... Cv] wherein RL is a
hydr ogen atom a 3-nethyl-2-butenyl group (also
réﬁ%ﬂ?@% to as a "2-nethyl-2-buten-4-yl group"”) or a
2-met hyl - I - propenyl group (also referred to as a "2 5
met hyl - 2- propen-3-yl group"), when Rl is a hydrogen
atom R2 is a 4-nethyl-3- peitenyl group (al so
referred to as a "2-nethyl-2-penten- 5-yl group") and
R3 and R4 are each a hydrogen atom when Rl is a
3-net hyl - 2- butenyl group (2-nethyl-2- 10 buten-4-yl
group), R2 is ﬁ}ﬂét group and R3 and R4 are each
a hydrogen ato wh Rl is a 2-nmethyl -I-propenyl
group 2-§ethyl- 27propen-3-yl group), RRis a
hydr og atom an and Jare each a met hyl group,

15 R5 an e(gp a gz gen atom or an al kyl

group of 1 0 Carb AGHPB R mand n
are each a er of br 1 (wth the™proviso that
ccur that mand n are 0 at the sane

it does not
R8 are ch a hydr ogen atogror a
o B NCO0)R

tinme), R7 a
\\- ( n

1 |
R" H - e V]

wherein R' is a hydrogen atom, a 3-methyl-2~butenyl group
(also referred to as a “2-methyl-2-buten-4~yl group”) or
a Z2-methyl-l-propenyl group ({(also referred to as a “2-
methyl—2fpropen—3—yl group”),

when R' is a hydrogen atom, R® is a 4-methyl-3-
pentenyl groﬁp (alsc referred to as a “2-methyl-2-penten-
5-yl group”) and R® and R' are each a hydrogen atom,

when R* is a 3-methyl-2-butenyl group (Z-methyl-2-
buten—-4-yl group), R® is a methyl group and R® and R?! are
each a hydrogen atom,

-wheh R* is a 2-methyl-I-propenyl group (2-methyl-
2-propen-3-yl group), R? is a hydrogen atom and R® and R*
are each a methyl group,

R® and R® are each a hydrogen atom or an alkyl

group of 1 to 10 carbon atoms,
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5 hydrocarbon group, when mis 0, R7 is a hydrogen
atom when mis 1, R7 is a hydrogen atomor a
hydrolcdr bon group, when nis 0, R8 is a hydrogen
atom and 10 when n is 1, R3 is a hydrogen atomor a
hydr ocar bon group (with the proviso that it does not
occur that R7 and R8 are hwdrocarbon groups at the
same tine). Novel bicycloal kenyl carboxylic acid
[MI]: 15 20 [Conpound 2] SF-1128 12 R13 Rl14 15 R22

R17{ OOC mbir(d )n (dde (£6) 19 nBdbsrOOE) B 6€) 12 (hith the
COO kR19 R16 021 R12 R11 ... Cvl1] wherein any one of

prafd R16 % an ey O HEOUP. thiAni Babhg £8S€) ot the
ere R11 is an isopropyl group
same time), '

R’ and R® are each a hydrogen atom or a
hydrocarbon group,.

when @ is 0, R’ is a hydrogén atom,

when m is 1, R’ is a hydrogen atom or a
hydrocarbon group,

when n is 0, R® is a hydrogen atom, and

when n is 1, R® is a hydrogen atom or a
hydrocarbon group (with the proviso that it does not
occur that R’ and R® are hydrocarbon groups at the same

time) .

‘Novel bicyclcoalkenylecarboxylic acid [VI]:

[Compound 2]
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R12 and R13 are each a hydrogen atom 5 Rl14 is a
ngﬁg¥ group, R15 and R16 are each a hydrogen atom or
group of 1 to 10 carbon atons, mand n are
each a nunber of O or 1 (with the proviso that it
does not occur that mand n are 0 at the 10 sane
time), preferably one of thémis 0 and the other is
1, R17 and R18 are each a hydrogen atomor a
hydr ocar bon group, k and 1 are each 0, 15 R19 and R20
are each a hydrogen aton}{ﬁyl and R22 are each a
hydr ogen atom or an group of 1 to 10 carbon
atons, when mis 7 g a hydr n atom SF-1128
13 when mis 1, dro tom a
hydr qg&7 poyD (9 or yf et a iam(l COOHR RS 0, Ri8
i s a hydrogen of®| a $ whe®in is is a

hydrogen atomor a b rocarhon group (MAth t he
mov Lt dodp ocgyr th ndy R18 are
hydr (ﬁﬁﬁi ups7at\ S AHEN Zé¥5%5hzi[8 in the

case mhere R16 |§6an Vs opy!

R1Z rll

wherein any one of R' and R'® is an isopropyl group,

[A) in the case where RY is an isopropyl group,

R'? and R*? are each a hydrogen atom, .

R is a methyl group,

R™ and R'S are each a hydrogen atom or an alkyl
group of 1 to 10 carbon atoms,

m and n are each a number of 0 or 1 {with the
proviso that it does not occur that m and n are 0 at the
éame-time), preferably cne of theﬁ is 0 and the,othef is
L,

R and R' are each a hydrogen atom or a
hydrocarbon group,

k and 1 are each 0,

R énd R?*® are each a hydrogen atom,

R** and R*? are each a'hydrogen atom of an alkyl
group ¢f 1 to 10 carbon atoms,

when m is 0, RY is a hydrogen atom,
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R11 and R12 are each a hydrogen atom 10 R13 is a
met hyl group, R14 is a hydrogen atom R15 is a
hy#roi@g8n atom or an al kyl group of 1 to 10 carbon
atons, mand n are each 0, 15 R17 and R18 are each a

- hydrogen atom k and 1 are each a nunber of 0 or 1

(with the proviso that it ;does not occur that k and
1 are O at the sane tinme), preferably one of themis

| O and the other is 1, 20 R19 and R20 are each a

hydrogen ot .a, hydr acar ro 1 and R2 '
are eachwgéﬁ%r%ae%' a%(omqgs? %ﬂ{%?ﬁ%‘#gﬁ 9%%' o liy%rbocarbon

1 trbaon atons, when k is 0, RL9 is a hydrogen atom
Sl%ff%%?soﬂa \R‘]r%ﬁlka]%gml, R19 is a hydrogen atomor a

hydrocarbon group, whep, 1 is 0, R20 is a hydrogen
atom ant’ehnBnii Ps I, RFO 3 IR DGERCAL CIADr a 5
hydr ocarbon group (with the proviso that it does not
occur thebeRID AfdlRB are hydrotardon groups: & t he
same tine). _ :
hydrocarbpn group (with the proviso that it does not
occur that RY and Ri8 are hydrocarbon groups at the same
“time), and

[B] in the case where R*® is an isopropyl group,

R* and RY are each a hydrogen atom,

R is a methyl group, |

R is a hydrogen atom,

R'™ is a hydrogen atom or an alkyl group of 1 to 10
carbon atoms,

m and n are each 0,

R'" and R™ are each a hydrogen atom,

k and 1 are each a number of 0 or 1 {(with the
proviso that it does not occur that k and 1 are 0 at the
same time), preferably one of them is 0 and the other is
1,

_R19 and Rﬂ]are each a hydrogen atom or a
hydrbcarbon group,

R* and R*? are each a hydrogen atom or an alkyl

group of 1 to 10 carbon atoms,

when k is 0, RY is a hydrogen atom,
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In a preferred enbodi nent of the present invention,

t he cycl oal kenyl carboxylic acid represented by the 10
fo$%ﬁl%§[\4 is desirably represented by the follow ng
formula [Va], [Vb], [Vc], [Vd], [Ve], [V], [Vg] or
[Vh], and the bicycloal kenyl carboxylic acid
represented by the fornmulai4Vl] is desirably
represented by the followwng fornmula [VIa], [VID],
[Mic] or [MId]. (If the atomor 15 the group bonded

to a carbemrmtomd n,t ke*f osmal asd-Vaknt a-okVbl and
the formulas [Mla] to [VId] is a hydrogen atom (H ,

thgy@ygéggggheﬁfg@ﬁ§ omtted in these fornulas. The
same shall apply hereinafter.) 20 [ Conpound 3]

gF'%?§8Cé§¥§F§H159(9 %810§5C%CE§QrOE¥%'a%okybkn%.z 3
when 1 is 1, R*® is a hydrogen atom or a
hydrocarbon group (with the proviso that_it does not
occur that RY and R*® are hydrocarbon groups at the same
Ctime) . |
In a preferred embodiment of the present invention,
the cycloalkenylcarboxylic acid represented by the
formula [ﬁ] is desirably represented by the following
formula [Val, {Vb], [Vel, [(Vd], [Ve], [VE], [Vg] or [Vh],
- and the'bicycloalkenylcarboxylic acid represented by the
_fo;mula [VI] is desirably represented by the following
formula [VIal, [VIb}, [VIc] o; {vidl. (It the atom or
the group bonded to a carbon atom in the formulas [Va] to
[Vh] and the formulas {VIal to [VId! is a hydrogen atom
(H), the hydrogen atom is omitted in these formulas. The

same shall apply hereinafter.)

[Compound 3]



0OQ'0 (c) ~(c) COOH1 Ive] [Yd] 2 Ci 3 4 4 4 COH
(1) 40 06 104 2 I(c) COOH 1 1 2 [Ve] 2 [Vl 33 4 4
5S5-1128onpound 4] SF-1128 16 G yCOOH 1 05. yCOOMe
COOME o [V ] COON 2

15

[Compound 4]



(Nb nmet hyl  group) 3 3 [Conpound 5] HOOC '5 (r) o O
v 7 HOOC [vial [VIb] COOH\ 7 o IV Y[V
,ISFéPZ%II}ISF 1128 17 The process for preparing the
novel cycl oal kenyl carboxylic acid or the novel
bi cycl oal kenyl carboxylic acid according to the
present invention conprisedesubjecting [J] at | east
one terpene- 5 based di ene conpound (conjugated di ene
conmpound) selected fromthe group consisting of
al | ooci nene, oci nene, mnyrcene, a-terpinene and
a- phel | andrjene and at | east one unsaturated
carboxylic jacid segéga on1a 8- unsgturat ed

S and nDnoesters of la", p

\‘COOMe
[Vg]

{Me: methyl group)

[Compound 5]

HOOC

[Via]




acid of the invention or a netal salt of the novel

bi cycl oal kenyl carboxylic acid of the invention is a
mbhell@Bboxyl i c acid netal salt obtained by the
reaction 15 of a nonocarboxylic acid represented by
the formula [V] or [VI] wwth a nmetal conpound, and
is generally represented by;the fornmula (RCOO xM (M
netal atom x: valence of netal atom. The
structure, the production process and other 20

details @Betg%o@%%%If%§l§nﬁ5§af@ﬁ§r{ﬁ@dné £r. [0018]

The conmpoundi ng agent (A) for an ~antifoul ing paint

a rdi t n{ j nventijo conpri ses one or

e s R, 2 E A CPRe T BOVEL boxy o

aci.d far by .t he addition reaction of an SF-1128 18

S LS TR R S (P8 e 05 Bgated-aF eRg=cent
conmpound, a derivative of the cyclic carboxylic acid

( BXCEPI BTECAP SIS Subirthingald] oftt heagycpine terpene-
carboxylic acid, and a netal salt of a derivative of

t héses @ji@ne asarsonyd i ceici @oate019ieha aoppetedr edelected
enbodi ment of the conpoundi ng agent for an

arftriofno tlhiengreaipntccaccioridinmg ¢6 &héoboimstepnpcibfens,
cyclic carboxylic acid, the derivative of the cyclic

CakRoxyld,C ctdrhexenpt aadnet ahnsahbharbhe Qi‘%&a'mfag% least
of 10 the cyclic carboxylic acid, or the netal salt
QEn@ unsaturated carboxylic acid selected from o, -

unsaturated monocarboxylic acids and moncesters of o, -

unsaturated dicarboxylic acids tc addition reaction.

A metal salt of the novel cycloalkenylcarboxylic
acid of the invention or a metal salt-of the novel
bicycloalkenylca:boxylic acid of the invention is a
monocarboxylic acid metal salt obtained by the reaction
of armonocarboxylic acid represented by the formula [V]
or [VI] with a metal compound, and.is generally
represented by the formula (RCOO),M (M: metal atom, x:
valence of metal atom). |

The structure, the production process and other
details of the metai salt are described later.

[0018] The CDmpounding-agent (A) for an
antifouling paint according to the present invention
comprises one or ﬁore substances selected from a cyclic

carboxylic acid formed by the addition reaction of an



derivative of the cyclic carboxylic acid is desirably
the cycl oal kenyl carboxylic acid represented by the
fSFmlZd8 [V] or the bicycl oal kenyl carboxylic acid
represented by the formula [VI] or a salt thereof.
15 [0020] The antifouling paint conposition according
to the present invention ggmrises (A the
compoundi ng agent for an antifouling paint and (B) a
copol ymer for a self- polishing type antifouling
paintat 1rR@2l chhecartlifouldng Patnta cemposiiton Qfene

the invention 20 preferably further conprises an

ARl RN 22080t EQive ald @éetw%%{% é%a@ ge%id

(O, copper or a copper conpound S des

col %%Eﬁg eta&z% ﬁ%: [0022é af ghftprfsf%%)c¥g%&gpt

i nveén an ‘organic dntlfou ing  agen
0 copper coympound. (C be . copt ai ned
e it GORPnG SSEn 5o [ bb2BTOT o e prebeRE of the

i nvention, the copolyner (B) for a 5 self-polishing

5t FyEldnt CPEBPFNG Lsaidt-ds preferably a pol ynerizabl e
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unsat urated carboxylic acid hydroxy nmetal salt-based

cdpdypterdn p0o2af ey acheempfredanent nventhoncomheunding agent

copolynmer (B) for a self-polishing type antifouling

pdiont ains adedifpabliyga pEY rcopotyoedihavidigbhe ni@vention, the

nmol ecul e, a constituent unit derived froma

pahIard zakbhexynsat Wated oaE boxyl vetaed bt the cyclic
carboxylic acid (except a metal salt), the metal salt of
the cyclic carboxylic acid, or the metal salt of a
derivative of the cyclic carboxylic acid is desirably the
cycloalkenylcarboxylic acid represented by the formula
[V] or the bicyclbalkenylcarboxylic_acid represented by
the formula [VI] or a salt thereof.
[0020] The antifouling paint composition according to the
present invention comprises (A) the compounding ageni for
an antifouling paint and (B) a copolymer for a self-
polishing type antifouling paint.
[0021] The antifouling paint composition of the invention
preferably further comprises an antifouling agent (C),

and as the antifouling agent (C), copper or a copper

compound (Cl) is desirably contained.
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hydr oxy metal conpound represented by the foll ow ng
formula [I]: RI-COOMOCH [I] 15 wherein RL is an
urgFatiagat ed bond-contai ni ng organic group of
CH2=C(CH3) -, CH2=CH, HOCC- CH=CH or HO00-
CH=C(CH3)-, -000H may forma netal salt or an ester,
and Mis a netal atom preferably a constituent unit
derived froma (meth)acrylic acid hydroxy netal
salt, nore 20 preferably a constituent unit derived

fr acrylic.acid hydroxy zinc salt or . .
céggg?]sgﬁﬁﬁﬂg[%ééﬁe Hf%ﬁi?%%ﬁgﬁﬂnaq,ﬁﬁgﬁ?%ﬁhaqi&ﬁoullng
copol B) for sel f-polishing type antifoulin
pAERTY Cdbs | PABRY 'a OpBIper Zabi@RAG A URER R (CT)) may
car boxylic acid netal conmpound SF-1128 20 based
cOFoFfRERIRGEG A§ ADCondttiitfgertingiagatey i U&d- from a

pol ynmeri zabl e unsaturated carboxylic acid netal

c

dfpedndIncbheabmiesgnio imyemdxyin, grivup dgndednd0 B) for a

‘metal atom preferably a constituent unit derived

f semfapbl pohymer itzakl entisatiiriatedcarboxy deeBsitbly a
net al conmpound represented by the follow ng fornula

[ bblLymel eabpeehasakhy aa ceorstridasant: Unidi detyed v netal
froma (neth)acrylic acid nmetal conpound contai ni'ng

ngzhydrexyh -gpeupmended to a nmetal atom .

particularly preféerably a 10 constituent unit derived

fﬁ@ﬁb@}(EﬁtEﬁ@cﬁ¥gggnﬂckgvé5ngn, the copolymer (B} for a
self-polishing type antifouling paint is desirably a
copolymer having, in a molecule, a constituent unit .
derived from a polymerizable unsaturated carboxylic acid

hydroxy metal compound represented by the following

formula [I]:

R"-CO0O-M-OH [11
wherein R' is an unsaturated bord-containing organic
group of CHp=C(CHs)-, CHp=CH-, HOOC-CH=CH- or HOOC-
CH=C (CHz3)~, —-COOH may form a metal salt or an ester, and
¥ is a metai atom, preferably a constituent unit derived
from,a {(meth)acrylic acid hydro%y metal salt, more
preferably a constituént unit derivéd from a
{meth)acrylic acid hydroxy zinc saltror copper salt.
[0025} In the present invention, the copolymer (B) fdr a
self-polishing type antifouling paint is desirably a

polymerizable unsaturated carboxylic acid metal compound-
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salt or copper salt containing no hydroxyl group
bonded to a zinc atomor a copper atom [0026]
Fornid2d [I1] RI-COO-ML. Wierein RL is an unsaturated
bond-containing organic 15 - group of CH2=C(CH3) -
CH2=CH-, HOOC- CH=CH or HOOC- CH=C(CH3)-, -000H nay
forma netal salt or an est2&r, Mis a netal atom L
is an organic acid residue -000R2 (R2 is an alkyl
group, a cycloal kyl group, an aromatic hydrocarbon

g&@m@dﬂﬁdc@i@h}&}eﬂﬁwﬁlgﬁ@&fdﬁwmue@f @i 203aF b &Y from &
group), and n is a nunber of "valence of the netal :

N@ﬂﬁﬁwneﬂﬂkdﬂkﬁlﬂﬁ%ﬁﬂﬂrdﬂ@ﬁ”ﬁéfﬁbx#fﬁcCQ@?&Yﬁ@{aiB&ompound
for a self-polishing type antifoul 1 ng paint

SRR Lo %I%%Ss o r R L ren.

2?3%%'%%%}@%""""5@ e %éfd“t%%)?"%%%ﬁe?"' ’

ﬁﬁﬁer cop nerlzable W fh the nonomner and
AMre & SR U e d%é?lf%@/ﬂ%n@@% metal compound

(neth)acryllc acid zinc salt or copper salt nononer

( &FPLES CAMSEN Y dthe ficd 150%hy Ywiinghta ahbl bonmseig uent
units derived fromthe copol yneri zabl e anot her
nvreferaPl)y ian coarsiuritverdf (60L1 olO806dy ey hd
(constituent units (a) + constituent units (b) =

- 100%thy aweiyghtc) acid metal compound containing no hydroxyl

group bonded to a metal atom, particularly preferably a
constituent unit derived from a (meth}acrylic acid zinc
‘sait or copper salt containing no hydroxyl group bonded
to a zinc afom or a copper atom.

[0026] Formula [II] R'-COO-M-I..

. 1 . . . .
. Wherein R* is an unsaturated bond-containing organic

group‘of CHp=C {CH;5) -, CH,=CH-, HOOC—CH=CH—_or HOOC-
CH=C{CHs)—, —-COOH may form.a metal salt or an ester, M is
a metal atom, L isran organic acid residue -0OCOR* (R? is
an alkyl group, a cycloalkyl group, an aromatic
hydrocarbbn group thch may have a substituent, or an
aralkyl group), and n is a number of “valence of the
metal M(-1)".

In the present invention, the copolymer (B} for a
self-polishing type antifouling paint is preferably a

polymerizable unsaturated carboxylic acid metal salt-
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10 [0027] In the present invention, the copol ynmer (B)
for a self-polishing type antifouling paint is
pSefdrably a pol ynerizabl e unsaturated carboxylic
acid silyl ester- based copolyner, nore preferably a
copolynmer having, in a nolecule, a constituent unit
derived froma silyl 15 ungaturated carboxyl ate
nononer represented by the following formula [I11A]
and a constituent unit derived from an unsaturated

mpRQrer & 69#%%§r%ﬁ§g56f@t%ﬁﬁgﬁhe&”ﬂﬁﬂﬁﬁﬁﬁ??ﬁ%fﬁf%%g (a) a

car boxyl a nomer, particularly ~pre y

cqpal r..oht.ai ned .by .copol ynerizing silyl 20

(TR IER R e B eat B R Tor e Hheterea T monomer and
cogglynerizable with the silyl (meth)acryl ate

[ 0828RG G BPPPRAF ROPCOOIS (12412 3 )W ik idien rRngRe T (a),
an unsaturated bond-contai ning organic group of

CRRECCORS P NsCRRBER £ UHOGC Y CHECH dor 1 WODC SR 1128 22
CH=C(CH3)-, -OO0CH may forma netal salt or an ester,

L' (meth? agn¢ 108 may dbeitlre ssane @r dififer entl andramner (a)
each independently a hydrogen atom an al kyl group, '
aincyoboaltsybfgeotp, 5am aryoned igh hytHd e tgfQuP units
an 5 aral kyl" group or an al kyl silyl oxy group, and

t Bege vaoURSy Y Baye 13msubstidueninotthe kY i Rg in
coating filmaccording to the present invention is
fgﬁgﬁgtgr%%‘%Bet@bgﬁg'ﬂgﬁkkgﬁﬁﬁ:(constituent units (a) +
constituent units (b) = 100% by weight).
[0027] In the present invention, the copolymer (B) for a
self—poliéhing type antifouling paint is preferably a
polymerizablie unsaturated carboxylic acid silyl ester-—
based copolymer, more preferably a copolymer having, in a
molecule, a constituent unit derived f;om a siin
unsaturated carboxylate monomer represented by the
foilowing formula [IITIA] and a conétituent unit derived
from an unsaturated monocmer copolyﬁerizable with the
silyl unsaturated carboxylate monomer, particularly
preferably 2 copolymer.obtéined byKCOpolymerizing silyl
(méth) acrylate and an unsaturated monomer copolymerizable
with the silyl (meth)acrylaté.
[0028] Formula[IIIA] R'-COO-Si(L'LLY)
Wherein R' is an unsaturated bond—confaining organic

group of CH,=C(CHi}-, CH,=CH-, HOOC~CH=CH- or HOOC-
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antifouling paint conposition. 10 [0029] The ship and
t he underwat er structure according to the present

i Wfeht48n are each coated with a coating film forned
fromthe above-nentioned antifouling paint
conposition. [0030] The fishing tackle and the
fishing net according 15 tx@ the present invention
are each coated with a coating filmformed fromthe
above-nentioned antifouling paint conposition. :

[ @3] (CFhe-antCchoul mag wetrhod eyt SHIP AN an ester, 1t
underwater structure, a fishing tackle or a fishing
nef aeeordimgy t19e Q-1 HEmPr 82€Rt rirAYEALI 9R4CANRN LS8S
coating a surface of a ship, an underwater structure,

¢ Hamdan s maodbe g ol Mihe senlirs,

SF-1128 23

’

: i i ti } ) FFECT OF THE
P RO G Eac @B i a0t o oY G SO LPEER o

there are rovi ded a novel cycl oal kenyl carboxylic
aci i]‘é’ln&fg’luP e yAct @ﬁ%@}ﬁﬁ%wmw@m hGnghese groups

salt thereof each of 5 which is enployable as a

hydrolhEsies ac aivbedlilivfgitagent for  an antifoul i ng

coating filmor an elusion assistant for an

anti f oul Fhg ageantfosilanbachy tiog dsilm acanrhd mprie the

stably supplied than rosin, has nore uniformquality

t maresent invention is formed from the above-mentioned
antifouling paint composition.
[0029] The ship and the underwater structure according to
the present invention are each coated with a coating film
formed from the above-mentioned antifouling paint
composition.
[0030] The fishing tackle and the fishing net according
to the present invention are each coated with a coating
film formed from the above-mentioned antifouling paint
compesition.
[0031] The antifouling method for a ship, an underwater
structu:e, a fishing tackle or a fishing net according to
the present invention comprises coating a surface of a
ship, an underwater structure, a fishing tackle or a

fishing net with a coating film comprising the above-

mentioned antifouling paint composition.



rosin and is preferably enpl oyable as a conpoundi ng
agent - 10 for an antifouling paint. [0033] According
t grhegpresent invention, there is further provided
a conmpoundi ng agent for an antifouling paint, which
conpri ses the novel cycl oal kenyl carboxylic acid, the
novel bicycl oal kenyl carboxy],jc acid or the salt 15
thereof, is enployable as hydrol ysis controlling
agent for an antifouling coating filmor an elution

a f ling agent simlarly to
r%%ﬁ%F can T%Ezﬁﬁjgﬁi%@#y supplied than rosin, has
ng&géﬁﬂlfor uaI|t than rosin and is preferable

aft AP EFFRT 20N TODBAPRACEBEHE ngre.
to the present |nvent|on there are  furthernore
PrGAY CaﬁwﬂﬂﬁqknﬁY¢kp%kﬁ¢WYb©@$bsXY1bn ahavj ng novel
excel l ent storage stability and capable of formng
arpizmdoallery looathargy ¥id nmahd cdnd sa assbal thbdedeneach of
to the environnent, is uniformy eroded at a given

r athe. cow ars %ﬁrpﬂl%&kﬁ]ﬂe @5 | ongydesipdi of cbhiBo{UDhE O Mnt for
erodibility of coating filn), can maintain excellent

antni f-ouliimae perd BdBNGey forim at ong LeREPG 0L Li DBt for
(1 ong- tern1ant|foullng performance- maintaining

p%%P%F%Kkodfﬂﬂ#J ﬁ%“§3ﬂ1'§$é§“E£ #%éﬁ%hl % %% more

per or mance par u arly in hi gh

t|c envi r onment and has
‘ eXC H&Ltug§1ance ntﬁ?%ﬁglpﬂgﬁ%ﬁ??%% u%kform guality than
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antlfoullgg coathg fi.l.m havi ng
rosin and” is preferably empldyable as a Compoundlng agent

for an antifouling paint.

[G033] Abcording to the present invention, there is
further provided a compounding agent for an antifouling
paint, which comprises the novel cycloalkenylcarboxylic
acid, the novel bicycloalkenylcarboxylic acid or the salt
thereof, is employable as a hydrolysis contrelling agent
for an antifouling coating film or an elution assistant
feor an antifouling agent similarly to rosin} éan be more
stably supplied than rosin, has more uniform quality than
rosin and is preferable for anrantifouling coating film.
[0034] According to the present inventiocon, there are
furthermore provided an antifouling paint composition
having excellent storage stability and capable of forming
an antifouling coating film which is a small burden to

the environment, is uniformly eroded at a given rate over
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t he above properties, a ship, an underwater

s%&ufgﬁre, a fishing tackle or a fishing net coated
width! e 10 antifouling coating film and an
antifouling nethod for them BRI EF DESCRI PTI ON. OF

THE DRAW NGS [0035] Fig. 1 shows an IR spectrumof a
conpoundi ng agent 15 (AD-1)4 for an antifouling

pai nt, said conpoundi ng agent being used in an

exanpl e of the invention or a conparative exanpl e.
Fiag.lchsshrewsi cah R speet (wunmi 6bra eopnpabading ageabating
(AD-2) for an antifouling paint, said conpounding

agantm) ,2QHeimg useth | ébc@@lEéﬂﬁpbﬁt@fﬁoh!ﬂ@n?ﬂé%@‘fb@ﬁance for
or a conparative exanple. Fig. 3 shows an 'R spectrum

of di Le L oul ]
oy aFRUNGLOg cocnle (A0 (o, 38:3p6LAEHY MR cprmancs

! p . . ti .
e SR F e b Ve p s R BB tindr g oo

t AD- 3) f tjfouli . id_,
O TS Rge - ST 16 tReltPn A beapre BE phE aren
invention or a conparative exanple. Fig. 5 shows an
| R%spéttihiiin B2tk ¢ orfpotiipgi hgeRtl neADeR) ek6plapnt balance

antifouling paint, said conpounding agent
of these properties, an antifouling coating film having

the above properties, a ship, an underwater structure, a
fishing tackle cor a fishing net coated with the

antifouling coating film, and an antifouling method for

them.

BRIEF DESCRIPTION-=QOF THE DRAWINGS
.[0035] Fig. 1 shows an_iR spectrum of a compounding agent
(AD-1) for an antifouling paint, sald compounding agént
beaing used in an example of the invention or a |
comparative example.
Fig. 2 shows an IR spectrum of a compounding agent
(AD-2) for an antifouling paint, said compounding agent
being used in an example of the invention or a
comparative example.
Fig. 3 shows an IR spectrum of a compounding agent

(AD-3} for an antifouling paint, said compounding agent
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bei ng used in an exanple of the invention or a 10
conparative exanple. Fig. 6 shows an IR spectrumof a
c@poblaedi ng agent (AD-5, conmpound A-3) for an
antifouling paint, said conpoundi ng agent being used
in an exanple of the invention or a conparative
exanple.. 15 Fig. 7 shows &5 spectrum of a
compoundi ng agent (AD-5, conmpound A-3) for an
antifouling paint, said conpoundi ng agent being used

. f ( : _ .
| A £ Ig_emg aﬁqg%saﬂaggﬂ[@%koeh flﬁv&gﬁ%‘rﬁa%ggn di ng

exanple. R spéectrum of a ¢o

age 20 .(AD-6)_far an antifouling paint, said
cgﬁ%%ﬁﬁﬁﬁﬁgeaﬁ ﬁ?mgﬁ%ing used in an exanple of the
invention.or a conparative exanple. Fig. 9 shows an

| R spect Fufrof SREWAPEUNG FP effent™ qfAD- PPMRsUEhing agent
antifouling paint, said conpounding agent SF- 1128 26
by Usdti Bramrdidigptleind phent nventd ororgroanding agent
conparative exanple. Fig. 10 shows a M5 spectrum of a
cohrpoundistg dgerin exADY)e fof Hne aitivdotd smgoPak nt |
sai d conmpoundi ng agent 5 being used in an exanpl e of
t hemparernttiiven eafamd 1eonpar ati ve exanple. Fig. 11 shows
an IR spectrum of a conpoundi ng _ '
Fig. 5 shows an IR spectrum of a compoundihg agent
(AD-4) for an antifouling paint, said conmpounding agent
being used in an example of the invention or a
comparative example.
Fig. 6 shows an IR spectrum of a compounding'agent
(AD-5, compound A~3) for an antifouling paint, said
compounding agent being used in an example of the
invention or a comparative ekampie.
Fig. 7 shows a MS spectrum of a conpounding agent
{AD~5, compound A-3} for an antifouling paint, said
compounding agent being used in an example of the
invention or a comparative example.
Fig. 8 shows an IR spectrum of a compounding agent
(AD~6) for an antifouling paint, said compounding agent
being used in an eXample of the invention or a
comparative example. -

Fig. 9 shows an IR spectrum of a compounding agent

(AD-7) for an antifouling paint, said compounding agent



agent (AD-8) for an antifoulihg pai nt, said

c%ﬁpgfqging agent being used in an exanple of the
i feht1%n or a 10 conparative exanple. Fig. 12 shows

a M5 spectrum of a conpoundi ng agent (AD-8) for an
antifouling paint, said conmpoundi ng agent being used
in an exanple of the invent2on or a conparative
exanpl e. 15 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
[ 0036] The novel cycl oal kenyl carboxylic acid, the
ndxeeing biwaa|oal kenytaap boxykEi thacidyethéodebirvati ve
thereof, the conpoundi ng agent for an antifouling

- patdtipav teihr2 e 60RpIré ses the acid or derivative, the
antifouling paint conposition, the antifouling

coating filym jtohershiP.a wndgrat Sl St # %té’élﬁ%ounding agent

fishing tackle or fishing net coated with t

ant4 i coating. fi tc. .accordi F-1128.27
tobFangﬁg%éﬁg?i%@%%%#%glg eﬁﬁéggfi%g%agﬁ gBPEPFINY agent
h rejnafteni.[0037] < Novel ¢y %oalken %carboxylic

AT R BT el SRR 1 bt bRRyITE-bErgn oF @
derivative thereof, and 5 conpoundi ng agent (A) for

arft{FRAN & g’ A FRATELE - Novel

(bi ) cycl oal kenyl carboxylic acid. and derivative
t hereof Fig. 11l shows an IR spectrum of a compounding

agent (ADfB) for an antifouling paint, said compounding
agent being used in an example of the invention or a
comparative example.
,Fig.rlz shows a MS spectrum of a compounding agent
(AD-8) for an antifouling paint, said compounding agent
~being used in an example of the invention or a

comparative example.

BEST'MODE FOR CARRYING OUT THE INVENTION

[0036] The novel cycloalkenylcarboxylic acid, the novel
bicycloalkenylcarboxylic acid, the derivative thereof,
the compounding agent for an antifouling paint which
Cémprises the acid or derivative, the antifouling paint
composition, the antifouling coating film, the ship,
underwater structure, fishing tackle or fishing net

coated with the antifouling coating film, etc. according
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[ 0038] The novel cycl oal kenyl carboxylic acid, the
novel bicycl oal kenyl carboxylic acid
( 6¥clioal kenyl carboxylic 10 acid and
bi cycl oal kenyl carboxylic acid are together referred
to as "(bi)cycl oal kenyl carboxylic acid" sinply) or a
derivative thereof is a cyghic carboxylic acid
formed by the addition reaction (Diets-Alder addition
reaction). of a specific conjugated di ene conpound
Wit h tyrated carboxylic. aci
dgpl&%tlg) €1fh¢§h:l %’cafﬁéﬁy o %?dl?eQ%%%fla
t al éﬁ%ﬁia netal salt of the, cycllc car boxylic
QEgﬁp salt of a derivative of the cyclic
carboxyllc acid. O the above conpounds, the novel 20
cy0G1 k énylavgrh sa liae deny Jog T w! 5@ 2cihereorel
(the acid and the salt are together referred to as
" &y clvediokd maraardzad i ye igc iadsdvhs etk covepoiuvel fMYeds, and
represented by the followng formula [V], and the
novelp o ulniddyed @d&@ydﬁdarfmxwﬂmmmrﬁylﬁaMt a-salt
thereof (the SF-1128 28 acid and the salt are
t ogatdes1 r efier g1 Bgny h&&w&wﬂenyé&ﬂ b%d | Qerivative
aci d- based conpound [VI]) represented by t
f ehl@wipgyfornula [VI]. The above novel conpounds [V]
and [VI] are 5 obtained by subjecting, [J] at |east

OQ%O%%QD%%% %%&%Q_%ﬁ%y%éﬁ%gﬁyﬂggrboxylic acid, the novel

bicycloalkenylcarboxylic acid (cycloalkenylcarboxylic
acid and bicycloalkenylcarboxylic acid are together
referred to as “(bi)cycloalkenylcarboxylic acid” simply)
or a derivative thereof is a cyclic carboxylic acid
fo;med by the addition reaction {Diels—Aldér.addition
reaction) of a specifie conjugated diene compound with a
specific unsaturated carboxylic acid, a derivative of the
cyclic carboxylic acid (except a metal salt), a metal
salt of the cyclic carboxylic acid or a metal salt of a
derivativelof_the cyclic carboxylic acid,

0f the above compounds, the novei
cycloalkenylcarboxylic acid i{V] or a salt thereof (the
acid.and the salt are together referred to as
“cycloalkenvlcarboxylic acid~based eompound_{V]) is
represented by the following formula- [V], and the novel

bicycloalkenylcarboxylic acid [VI] or a salt thereof (the
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(conjugat ed di ene conpound) selected fromthe group
consisting of alloocinene, ocinene, nyrcene,

a 1&ignene and a- phel | andrene which are diene
conponents contained 10 in natural terpene oil and,
[K] at |east one unsaturated carboxylic acid

sel ected froma, a -unsatur&sged nonocar boxylic acids,
a,a - unsaturated dicarboxylic acids and nonoesters
thereof to addition reaction (Diels-Alder reaction).

15cThie ameV elhe biz)iay clrealkenyticar bexytie-acid- hased
conpounds [V] and [VI] may be obtained by, for

eXBE@b%ldéﬂH@d%lcé%ﬁdﬁyﬂﬂct$@180M§Eed,compound [VI]) is
(bi) cycl oal kenyl car boxyl i ¢ aci ds. el

3 R Bohmatnd o R B sﬁggﬁ b5 %
I the (EpRPELEGy PR SR i (% <02
opggéh-%dp%}eqxﬁx%;ggglQZ nmet hyl - 2- but en- 4-yl group)
[J] at least one terpene-based diene compound
{(conjugated diene compound) selected from the group
consisting of alloocimene, ocimene, myrcene, ®-terpinene

and & -phellandrene which are diene conmponents contained

in natural terpene o0il and,

[K] at least one unsaturated carboxylic acid
selected from¢, f-unsaturated monocarboxylic acids, «, 8-
unsaturated dicarboxylic acids and monoesters thereof to
addition reaction (Diels-Alder reaction).

The novel (bi)cycloalkenylcarboxylic acid-based compounds
[V] and [VI] may be obtained by, for example, forming

salts of the novel (bi)cycloalkenylcarboxylic acids.

Novel cyclealkenylcarboxylic acid-based compound [V]:
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5 2-nethyl -1 -propenyl group (2-nethyl-2-propen-3-yl
group), R2 is a hydrogen atom a nethyl group or a 4
metthy1283- pent enyl group (2- et hyl - 2- pent en- 5-yl
group), R3 and-R4 are each a hydrogen atomor a

met hyl group, 10 when Rl is a hydrogen atom R2 is a
4-met hyl - 3- pentenyl group 42- net hyl - 2- pent en-5-yl
group) and R3 and R9 are each a hydrogen atom when
RL is a 3-nethyl-2-butenyl group (2-nethyl-
bq@ﬁ%ﬁﬂm group), R2 is a nethyl group and R3 and R4
are 5 each]a hydrogen atom SF-1128 30  when Rl is
a 2-methyl -1 -propenyl group (2-nethyl-2- propen-3-yl
group), R2 isa %drogen atom and R3 and R4 are each
a met hyl ' and R6 are each a hydrogen atom or
an alkylk 5 grp of 1 t$ 10 carbon atons, mand n
are ed&fj a nym 1 (with the proviso that
it does nQ ﬂ( regD at the sane
time), R7 R8 afl each@@gjm n atomor a

hydr ocar b 10 grodp, when mis 0, R7 is a hydrogen

atom whelj is 1,s/R7 is r atomor a
hydr ocar pOR @T(a %g) %{g]

cre [V]

In the formuia [Vl, R' is a hydrégen atom, a 3-
methyl—ZWbutenyi group (2—methy1-2—butenw4—yl group) or a
2—methy1~1—propenyl group (2-methyl-2-propen-3-yl group) ,

R? is a hydrogen atom, a methyl group or a 4-
methyl-3-pentenyl group {(Z~methyl-2~penten-5-yl group),

R* and R* are each a hydrogen atom or a methyl
group,

when R' is a hydrogen atom, R® is a 4-methyl-3-.
pentenyl group (Z—methylm2—pen£enm5—yl group) and R® and
Rﬁ are each a hydrogen atom,'

when R' is a 3—methyl—2~butenyl group (2-methyl-2-
buten-4-yl group), R® is a methyl group and R” and R? are

each a hydrogen atom,
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group, when n is O, R3 is a hydrogen atom and 15
w@gpb is 1, R8 is a hydrogen atom or a hydrocarbon

ith the proviso that

it does not occur that

and R8 are hydrocarbon groups at the same tine).

In nmor e det ai

atom a 3-net hyI

Rl in the fornula [V]

(2- et hyl - 2- but en- 4-yl
2-met hyl - I - propenyl
group). When Rl is a RAydeohen-dt-gmorRhiyls @roup (2-methyl-2-
4- met hyl - 3- pent enyl
grtimeraid- B3 ansySF; 1128 Bla idasgegaghon ByEr ggelg r*

atom as indicated in the

(Se ¥adnVid tebhn

group (2- nethyl
group an% 3%1

i ndi cat e

fd??

aton1and R3 and R4
i ndi cat e FR% Re 38 IS4G TR
[Vb] (3b). R5 and R6 are each a hydrogen atom or an

mnéﬂVl%ﬂwﬁh@Qﬁlm_d%ﬁqom@%wb@ﬂuétbhat preﬁérabhye10t@t the

5 carbon
same time),

group (2-nethyl -2-
group (2-nethyl

- 2- but enyl Iroup

is a hydrogen

20 group) or a

propen- 3-yl

- 2- pent en- 5-vyl

followi ng formula [ Ve]

Is a 3-nethyl-2-butenyl
buten q- yl group),

réﬁcé aﬁ d?aBF%

omnng

i Wf?“efpor%% B T

are each a nethyl

R" and R® are each a hydrogen

group,

when

when

group,

when

when

n

is

is

is

is

0,

1,

RB

is a hydrogen

is a hydrogen

is & hydrogen

is a hydrogen

R2 is a nethyl

998R 31O, 234y

I-I-propenyl gr oup
is a hydrogen

roup, as
?V%T %3éy1§h the

atom or a hydrocarbon

atom,

atom or a hydrocarbon

atom, and

atom or a hydrocarbon

group (with the proviso that it does not occur that R’

and R® are hydrocarbon groups at the same time) .

In more detail, R' in the formula [V] is a hydrogen

atom, a 3—-methyl-2-butenyl group

(2—methyl-2-buten-4-vy1l

group) or arz—methYl—l—propenyl group (Z2-methyl-2-propen-

3-yl group).

. When R' is a hydrogen atom, R® is a 4-methyl-3-

pentenyl group

(2-methyl-2-penten-5-yl group) and R® and
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atons, particularly preferably 1 to 3 carbon atons.
The al kyl group is, for exanple, a branched al kyl 15
gridubl28a chain al kyl group or a cyclic alkyl group (6
or nore carbon atons) which nay have a substituent
such as the above al kyl group. Above all, a chain
al kyl group is preferable4fyromthe viewooints of
ease of preparation, inexpensiveness, optimzation
of hydrolysis rate-of an 20 antifouling coating film
Catit akai Bdch! 0 ARLBLER! LeR0f a@'iﬂé?&h%@& ejk@ftﬁ@

, al kyl

antifoul i ng agen efc. Exanples of suc

ar. I< t hyl,.-etdhyl, p- i - propyl,
n’%&%‘"}l@@] b%&%ﬁl%-ﬂpveer?t ﬁ]"v ; n‘?gei{ﬁ%%@ SF- 1128 32

cycl ohexy] . these,  preferable_are alkyl groups '
satisfyiﬁbePﬁglab%v% ?Eﬁ%{?Eiﬁﬁf§@tﬁP§Hdgﬁtﬁﬁ% &aertgyl-2-
nunber of Q or 1 (with the proviso that it does not \
oi’é’&req"ﬁétylmgarﬁdlm rare 6Saf fRELBL sEffiR jgrd Ris and RY are

described later) That is to say, when mor n is O,

- Ee@D) 2 aydlroyeoR)tomar @ feaihdacsiagl énbdhd o) jomndg
when mor nis 1, (COOmand -(COO, are each a

c dohomyllaoXy ogridepy (rCAUL (4¥Al so in case of k and 1
whi ch are described later, the 10 sanme shall apply.)

Rr703nd R8hanereach & byl Oigen-atemopend 1hytHaear BOhe thyl-2-

gprJ;en—S—yl group), R® is a hydrogen atom and R® and R’
are each a methyl group, as indicated in the following
formula {Val] (3a) or [Vb] (3b}.

R®> and R® are each a hydrogen atom or an alkyl
group of 1 to 10 carbon atoms, preferably 1 to 5 carbon
atoms, particularly preferably 1 to 3 carbon atoms.

The alkyl group is, for example, a branchéd alkyl .
group, a chain alkyl group or a cyclié alkyl group (6 or
more carbon atoms) which may'have a substitueﬁt sucﬁ as
the above”alkyl group. Above ali; é chain alkyl group is
preferable frém the viewpoints of ease of preparation,
inexpensiveness, optimization of hydreclysis rate of an
antiféuling coating film containing it, optimization of
elution rate of an antifouling agent, etc. Exaiples of

such alkyl groups include methyl, ethyl, n-propyl, i-

propyl, n-butyl, t-butyl, n-pentyl, n-hexyl and
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In nore detail, R and RB are each a hydrogen atom
%yrocarbon group, such as an al kyl group of 1
§Fibl 15 carbon atons, preferably an al kyl group of
1 to 5 carbon atons. In the present invention, when
mof the -(COOnNR7 part inthe formula [V] is 0, R7
is a hydrogen atom (H), arfk® when mis 1, R7 is a
hydrogen atom or a hydrocarbon 20 group (e.g., alkyl
group of 1 to 10 carbon atons, preferably al kyl group
ofcykltohebydar bodi ahess) . p’E’@&teﬁa&ale@ S8y ,aMhen ghdipd
and R7 is H (hydrogen atom), the -(COOnR7 in the

f il Mg ihe HboMen-daii $rdmedfd. R7 is H (hydrogen

atonm), it is a carboxyl group ( SF-1128 33 COOH),

and when;m.s 4 and lecas 2 YL Ocarpan cgfolugngiie%rh ‘éﬁc’e

COOR? (ester). I'n the present 1nvention

I 0]
S92, SR AL 0L DEL oA [V 85 0 o
0 h CoO R7 d
550 Boile ST (D), (630 K7 and

nei t her a carbox lic acid nor a derivative thereof
(e.g., es l§a¥P)SSMchW§e@bﬁb6GhdlJﬁ%choVGQQQ)udédd -
in the conpound [V] of the invention. 10 The

(€O mRBrEncehlk fofipbde] Yerid &ilni lard therhen or n is 1,
above mentioned -(COO)nR7. That is to say, when n is

- 0,-(CO0) and -{COO0), are each a carbonyloxy group (~-CO0-).

(Also in case of k and 1 which are described later, the
same shall apply.)

R’ and R® are each a hydrogen atoﬁ or a hydrocarbon
group.

In more detail, R’ and R® are each a hydrogen atom
or a hydrocarbon group, such as an alkyl group of 1 to 10
carbon atoms, preferably an alkyl group of 1 to 5 carbon
atoms.

in the present inveﬁtion, when m of the -{C00),R’
part in the formula (V] is 0, R’ is a hydrogen atom (H),
and when m is‘l, R" is a hydrogen atom or a hydrocarbon
group {(e.g., alkyl grouﬁ of 1 to 10 carbon atoms,
preferably alkyl gfoup of 1 to 5 carbon atoms) .

That is teo say, when m is 0 and R’ is H (hydrogen
atom), the —{CO0),R’ in the formula [V] is —H; when m is 1

and R’ is H {hydrogen atom), it is a carboxyl group (-
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s d , | i
Ei!&gﬁ%_@ﬁh@ [szﬁgenfthlh‘é}ﬁdh %9 L{aogﬂgié S;

Re is a hydrogen atom (H) and when nis 1, R8 is a
hydr ogen atom or the sanme hydrocarbon group as
desgrilzgd above. 15 Accordingly, when nis 0 and R8
is H (hydrogen atom, the -(COO R8 is -H, when nis
1 and R8 is H (hydrogen atom, it is a carboxyl
group (-COOH), and when n i,s 1 and R8 is a
hydrocar bon group, it is -08§R8 (ester) In the
present invention, it does not occur that 20 R and

R8 A h I . ar.e hydrocarbon_groups at the )

sar?edthlt) e.a rg;?l e|§r‘ls V]& Ssély,ar%lcge@g)}gl 3alh%§]r‘?)%%@§ ExyALCSP, LT
i.d-b . d ' b lic acid or a

aci, %%ég\ t%gg%w [V] is a carboxy

dericvat and exanpl es of the carboxylic

aci ds include such SF-1128 34 nonocarboxylic acids

as represét édchpreerfloriniaeist ¥@a) hawesh) Enddsushnot
nonocar boxyl i ¢ acids (nonoesters of dicarboxylic
acicgs)raghpgpresedt ed iby thive Foommilaas[{8are andui( 8Ne same
Exanpl es of the carboxylic acid derivatives 5 include
mettames abts debcthesel aavbexyl i€ ackas. n Bref @rzedihe same
enbodi ments of the novel cycl oal kenyl carboxylic

acitdmbaggeneonpoundso) Yk’ afnd he (cOOVRM LOR cach -1, and the
represented by the fornula [V] include conpounds

ci%”éakHOr a

trimet -3-(2-ne -I-pro enﬂ/

derivative thereof {e.g., ester, salt). Such a compound
15 not included in the compound [V] of the invention.

The ~(CO0).R® in the formula [V] is similar to the
above;mentioned ~{CO0),R'. That is to say, when n is 0,
R? is a hydrogen atom (H), and when n is 1, R® is a
hydrogen atom or the same hydrocarbon group as described
above.

Accofdingly, when n is 0 and R® is H {(hydrogen
atom}, the —(CO0) R’ is -H, when n is 1 and R® is H
(hyd;ogen atom), 1t is a carboxyl group (~CO0H), and when
n is 1 and R® is a hydrocarbon group, it is -COOR® (ester).
| In the present invention, it does not occﬁr that
R’ and R in the formula [V] are hydrocarbon groups at the
same tiﬁe. N | |

That is to say, the cycloalkenylcarboxylic acid—based‘
compound [V] is a caiboxylic'aCid or a derivative théreof‘

4

and examples of the carboxylic acids include such



10~

15

20

cycl ohexen- 1-yl - carboxylic acid), [Vb]

( ﬁ,%-trinethyl-2-(2-nethy|-I-propenyl)-3-

cégT& %xen-l-yl—carboxylic acid), [Vc]

(1, 4-di net hyl - 3- (3-net hyl - 2-butenyl )-3- 15

cycl ohexen- 1 -yl -carboxylic acid), [Vd]

(1, 3-di net hyl - 2- ( 3- met hyl - 24but enyl ) - 3-

cycl ohexen- 1-yl - carboxylic acid), [Ve]

(1- et hyl - 4- (4- et hyl - 3- pent enyl ) - 4-

crenohRexbaxllylc- carisox s ¢egoia)ent20d [Bff |the formulas (3a)
(1- met hyl - 3- (4- et hyl - 3- pent enyl ) - 3-

cyol dhkexennt- phrotanmbexylare:casild)c dMdls (monoesters of
(2- met hoxycar bonyl - 3- (2- et hyl - | - propenyl ) -

5d6cdi BBk tdsendsghexe el s GO 1 ACk Bnuald (ga)

- SF-1128 35 [Vh] (nethyl

2z68r hoxy- 3-k 2Bt Ayl o k- prop %y li -  vati
5 6- dikema%/hyl - f@f%ﬁﬁeﬁ@% §?¥%§%&ﬁ 358 Opfadatives
n cl oal kenyl.carb lLic acid-based conpounds
[%]{S?S%els“%%tagd@éyl%%hé’%%&‘?esef AR [VAE 55 5 [ Vh
are readi| roduced, can be inexpensively produced

Wi th uni FOPREGEE eSS Iaes e Hddate (% B

antifouling _paint as an agent for controlling
eFYEILBA L KN LERTRN X VARG POYIGTRe sigbmonpaithaan e of the
used as a conpoundi ng agent for an antifouling
parFentTpe ceppessdtjed] bivs téesifiaabiud 21 O Wontrainetk i n

an antifouling coating filmfromthe

- compounds represented by the following formulas:

{tVal (1,5,6-trimethyl~3-(2-methyl-l-propenyl)-4-
cyclohexen—1—yl—carboxylic acid),
(Vb] (1,4,5-trimethyl-2-(2-methyl-1-propenyl) -3~
cyclohexen—1—yl—carboxylic acid),
[Ve]l (1,4-dimethyl-3-(3-methyl-2-butenyl)~3-
éyclohéxen—l—ylucarboxylic acid),
| [(Vd] (1,3-dimethyl-2-(3-methyl-2~butenyl)-3-
,cyélahexen—1—yl—carboxylic acidj,
[Ve] (1~methylw4"(4—methylm3—pentenfl)~4—
cyclohexen-1-~yi-carboxylic acid), |
[VE] (l-methyl-3-(4-methyl-3-pentenyl)-3-
cyclohexen-1-yl-carboxylic acid),
' [Vg] (Z—methoxycarbonyl—B—(2—methyl—i~propenyl)~

5, 6-direthyl-4-cyclohexen-1-yl-carboxylic acid), and
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vi ewpoi nts of optim zation of hydrolysis rate of the
antifouling coating film optimzation of elution
rage-1088 an antifouling agent and inprovenent of

-antifouling property. 15 The above conpounds of the

invention are each obtained as a m xture of isoners
in the course of the produg%ion reaction, and it is
very difficult to isolate em |In the mxture,

various isoners are present, and therefore, in the

use of th s.a _caonpoundj ng, 20 nt. for an
antifouliﬁgﬁggﬁﬁgggyae%ec F%Eg%gg%igﬁggﬁﬁﬁf-1—propeny1)—
crystallization of the conpound_in a_coating paint or
aé/’czééiijrlﬁ%@‘?}’fﬁ?‘l’gﬁ"% PRFEsEed dda ca réeatiirgeni-l m

havi ng excellent adhesion to an adherend and havi ng

pl asti ci-titesSes nebtedl el SRl kanglgsrbRegilnchavidgbased
been wi dely used heretofore is a substance conposed

of corapyuifdEV bf répopeestsinblyarhe tooviehEomavglzs [va] to
cycl oal kenyl car boxyl i ¢ aci d- based conpound [V]

( cBipbumde ngeagehy Hosdantdf odkhinnBepanrbgefs :6028 B produced
invention and is characterized by having the above-

ment fione Bstrangages:idbe eyel oal keprhcabbaxyLing i fouling

aci d- based conpound [V] resenbles the rosin. 10 15
paint as an agent for controliing elution rate of an
antifouling agent, and can be used as a compounding agent
for an antifouling paint. The compound [V] is desirably
contained in an antifouling coating film froﬁ the
viewpoints of‘optimization of hydreolysis rate of tﬁe
antifouling coating film, optimization of elution rate of
an antifouling agent and improvement of antifouling
property.

The above compounds of the invention are each
obtained as a mixture of isomers in the course of the
production reaction, and it is very difficult to isolate
them. In the mixture, various isomers are present, and
therefore, in the use of the compound as a compounding
agent for an antifouling paint, there are advantages that
crystallization of the compound in a coatiﬁg_paint or a
éoating film is suppressed and a coating fiim having
excellent adhesion to an adherend and.having plasticity

is obtained.



20 SF- 1128 37 [Conpound 7] COOH I(r) OO0 40 ¢ + 0O
COOH L W al Vb (3b)] (3a) 2z 33 7(4 COOHo(c)
| (6F-GE8N [Vd] | (4b) 2 13 4 4 4 COOH

Rosin having been widely used heretofore is a
substance compbsed of many kinds of isomers similarly to
the novel cycloalkénylcarboxylic acid-based compound [V]
(compounding agent for antifouling paint) of the

5 invention and 1is characterized by having the above-
mentioned advantages. The cycloalkenylcarboxylic acid-

based compound [V] resémbles the rosin.

16

15

20



IT COOH (Ve] ] CVM 2 (5a) 12 33 ql 4 55 SF-1128
38 [Conmpound 8] COOH COOMe o0 (8) (r) COOve COCH
[te-1vig (8a) " (8b) 2 2 3 (Me: nethyl group) The
novel 'bicycl oal kenyl carboxylic acid [VI]

(bi cycl oal kenyl car boxyli c aci d-based conpound [VI])

of 5 the invention is repr?;:.ented by the follow ng
formula [VI]. Novel bicycloal kenyl carboxylic

aci d- based conmpound [VI]: [ Conpound 9]

[Compound 71




R13 R14 15 22 R17(0O0C m(c) a (r) (COO 1R20 19 R18
(glg(?]ﬁg(c) z Q(COOKR R16 RR1 R12 R11 CV I SF-1128
) the formula [VI] , R11 is a hydrogen atom or
an isopropyl group, R12 is a hydrogen atom R13 and
R 4 are each a hydrogen atomor a nethyl group, R15
and R16 are each a hydroged8atom or an alkyl 5 group

of 1 to 10 carbon atons (particularly, R16 is

sonmetinmes an isopropyl group), m n, k and 1 are each

a [Fomperunaf 80 or 1, R17 Rte R19 and R20 are each a
hydrogen atom or a hydrocarbon group (preferably

al kyl group,of 1 to 10 10 carbon atons, nore

preferably u 1 to 5 carbon atons,

particul arl | kyl groupjof 1 to 3 carbon
at ons; @ hal | apply herei natter WIOQ gect
to the Hy&8rocdblbon group), when™yR, 3 S

R17, R7 R19. r RO is a 15 hyqg At om (8)

The novel bicycloalkenylcarboxylic acid [VI]
“(bicycloalkenylcarboxylic acid-based compound [VI]) of
the invéntion is represented by the following Fformula

[VI;.

Novel bicycloalkenyicarboxylic acid-based compound [VIl:

[Compound 91

15. R22
R”(OOC)[—B% £ (COOYR
ng(ooc)ﬁ—7@ T (COO) R
12
R R (V1]
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when m n, k or 1is 1, Rl7, R18, R19 or R0 is a

hydr ogen atom or a hydrocarbon group (preferably the
afSb-eRx8 d group) correspondingly thereto, and the
followi ng requirenents (i) and (ii) are 20

satisfied: (i) in the case where Rl1 is an isopropyl
group, R12 and R13 are eacyya hydrogen atom (H), R14

is a nethyl group, k=1=0, and R19 and R20 are each a
hydrogen atom (H), and SF-1128 40 (ii) in the case
where R1§. N pyik,-Gr oupr . R11, 2_and 4

are each§§§$%r582ﬁﬂggo “?ﬂy %@hlésig §§éﬁggﬁ§lg%om or an
gr.qu and men=0 (i_n.each_enbodi nent, it do not
oéfﬁ&nFﬁﬁg‘ﬁ¥?%ﬂki- etdré ﬁ&' 665¥bdﬁxﬁhoﬁ§§ Fpdthe are
sanme 5 tinme, and it does not occur that R19 and R20

afE Chh AIrBEHRER reih<S At t Het8ahedrPHe; and it does
not occur, that n, k and 1 are 0 at the sane

time). REL amdl aFe each a hydiogem attom or am alkyl
al kyl group of 1 to 10 carbon atons. 10 In a

proefoanr edt énticdilifenta mifort hetdmueripaon;i cabyroge ROT iR

and R16 in the fornula [VI] is an isopropyl group,
ameriRttinten: R2Y i(seeepty Rldyoup) ,n, k and 1 in the
formula [VI] desirably satisfy the follow ng

rel ationghi ps. KPrghenr adeenhodi nentsyof, the 4 nyenfion

in a case

R, R'™, R' and R*® are each a hydrogen atom or a

hydrocarbon group (preferably alkyl group of 1 to 10

carbon atoms, more preferably alkyl group ¢f 1 to 5
'carbon atoms, particularly preferably alkyl group of 1 to
3 carbon atoms; the same shall apply hereinafter with
respect to the hydrocarbon group),

when m, n, k or 1 is 0, R, R}, R or R® is a
hydrogen atom correspondingly théreto,

when m, n, k or 1 is 1, RY, R, R!® or R?® is Va
hydrogen atom or a hydrocarbon groﬁp-(prefergbly the
aforesaid group) correspondingly thereto,_and

the following réquirements {i) and (ii) are
Satisfied:

(i) in the case where RM™ is an isopropyl group, R*?
and R™ are each a ﬁjdrogen atom (H), R* is a methyl |
group, k:i=0, and R and R*® are each a hydrogen atom (H)

f

and
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15 [A] where R11 in the fornmula [VI] is an isopropyl
group and in a case [B] where R16 in the formula

[ $F11128 an isopropyl group are described bel ow in
detail. [A] Case where R11 is isopropyl group In the
case where R' is an isopropyl group, Rl12 to 20 R22,
m n, k and 1 in the fornul4g [VI] are as foll ows.
That is to say, in the formula [VI], Rl2 and R13 are
each a hydrogen atom R14 is a nethyl group, SF 1128

41 R15 and) R6 are eash anbydr @g@m@t&mﬁ .\%mup,
group of 1 to 10 carbon atons S|mlarlyto

11t@@2f grauba LYL, -pref er up
descrl bed for RS angel 5 %ﬁ%é’ré are eac a %ﬁ

roVi 5% t hat |t does not occur
{Q Qhﬁ? agupar eggi 3ant%t dh a(fk? o %rr%ef%?’abﬂ/ %?1%5 not
of thenh s 0_and tCE ‘cher b ,and R17 and R18 are
e8CAYA baFoﬁenaé‘c M or 22°18Y] QF&ES’PE?OEI&P&% at the same
(preferablythe af oresai d group) imlarly to R7 and
R81PR- t RBAF SENUPES] VP Woch 1t rfélafprPovu gpdt R4t ane does
not occur that R17 and R18 are hydrocarbon groups at
t hgdsarerbpnelrobpst hé frdremdand Mime k. andl it alee 2acht
0, and
occur that m, n, k and 1 are 0 at the same time).

R** and R* are each a hydrogen atom or an alkyl
group of 1 to 10 carbon atoms.

In a preferred embodiment of the invention, any one
of R and R' in the formula {VI] is an isopropyl group,
and R'' to R?? (except R*), m, n, k and 1 in the formula
[VI] desirably satisfy the following relationships.

Preferred embodiments of the invention in a case
[A] where R* in the formula [VI] is an isopropyl group
and in a case [B] where R'® in the formﬁla'[VI] is an

isopropyl group are described below in detail.

[A] Case where RY™ is isopropyl group

Inithe case where R is an isopropyl group, R'Y to
R**, m, n, k and 1 in the forﬁula [VI] are as follows.

That is to say, in the formula [VI], R and R'® are
cach a hydrogen atom,

R* is a methyl group,
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is R19 and R20 are each a hydrogen atom That is to
say, -(COOkR19 and -(COO),R20 in the formula [VI]
arsg-earsh -H. Therefore, taking it into consideration
that it does not occur that mand n are 0 at the
sanme tinme as previously described, the nunber of 20
car bonyl oxy groups (COO oQ”parboxyI gr oups ( COON)
present in the fornula [VI]"is up to 1 or 2, and an
enbodi ment containing 3 or 4 groups is not included.

Consequentiy, In ithe_case er ' is an isopropyl

gr oup, tEe 6?%;3%anﬁSn?FEgrﬁogyEEQQSEiéﬁﬁgé@& dn alkyl
c%gggund SF-1128 42 [VI] is a nonocarboxylic Qcid or

a HEtH Halt thetbdfaremiataemy soniherly to R® and R® in
cycl oal kenyl car boxyl i c aci d-based conpound [V]. (In
cddee diomR=0, (V] Cogyairratang t€omRIGrbophas5described
beconme -H, and taking it into consideration that -

( o0 KR1endn&®, (COO) 1R20 are each -H as descri bed

above, the conpound [VI] is not a carboxylic acid,

and suchmaangonpeurdchashnat nin¢luded in dhe coppaund, o
[VIT of the invention.) 10 R21 and R22 are each a

hydrcages atem are albed kide growp &fad 40,19 garben, ¢ iy.

atons simlarly to RS and R6 in the formula [V]. Pn

then Ry esent) | pMentd.on; e mAtidie L QAMRLL o iher is
1, and ' |

R'" and R are each a hydrogen atom or a
hydrocarbon group (preferably the afcresaid group)
similarly to 37 and R® in the formula [V] (with the
proviso that it does ﬁot occur that RY and R'® are
nydrocarbon groups at the same time).

.In the formula [VI], k and 1 are each 0, and

R* and R”® are each a hydrogen atom.

That is to say, -{CO0).R!? and —{CO0Y;R*® in the
formula [Vi} are each -H. Therefore, taking it into
consideration that it does not occur that m and n are 0
at the same time as previously described,,tﬁe number of
carbonyloxy groups (CO0) or carboxyl groups (COOH)
present in the foimula [VI] is up to 1 or 2, and an
embodiment containing 3 or 4 groups is not included.r

Consequently, in the case where R* is an isopropyl

group, the bicycloalkenylcarboxylic acid-based compound
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part in the formula [VI] is 0, R17 is a hydrogen
atom and 15 when mis 1, Rl7 is a hydrogen atom or
a WybtFcarbon group (preferably the aforesaid
group). Accordingly, when mis 0 and RLl7 is H
(hydrogen atom, the -(COO nR11 is -H when mis 1
and R17 is H (hydrogen atagm, it is a carboxyl group
(-COOH), and when 20 mis 1 and R1l7 is a hydrocarbon
group, it is -COORL7 . (ester), simlarly to the

- (190Q) R d mdhe:dayautia d Meia Wena mdfa1N€a1t thereor
-(COO,R18 part in the formula [VI] is O, RI8 is a

hydrogen-18f ap and when, 4y )i }icﬂﬁoékg‘(izfc Sha 4 —gaﬁﬁg |

hydrogen dtom or a hydrocarbon group {preferabl

af gresaj d, gr.pup). Accordingly, the -(COOnRlL is -H a
cf?%n}xo;ﬂn%r[g\&p‘ (-COOH) or an ester (-COORB),

simlarly to the -(COOQnRe 5 (or -(COONMR7) in th
for mul a %/(‘5’1“ CF?ISV\B%e’F‘;: f:p'dﬁég%ﬁdtngc&P?d t‘heﬁo%ﬁ gr’F?Pth

R18 are hydrocarbon groups at the same tine.) As
désIBed FabAne Gakigke idaderfo| camerde Rt ien aphat ~
i sopropyl group, the -gOCCD) kR19 and - (COO 1R20 parts
of (GARY kRID #rolir (SR (ae@0)earl’ -H -af QB cRI8ed - above,
(COO kR19 and - (COO 1R20 which can have a
camEomydnpaurgt Aol J( GE0ndth & heaflosxpl &= 4044, asedeaebh a
-H, so that the bicycloal kenyl carboxylic acid-based
com@sithd VId ean hecone@ imnacar&dmydicd agvd] of the
invention.)
R*' and R* are each a hydrogen atom or an alkyl
group of 1 to 10 carbon atoms similarly to R® and R® in
the formula [V].

In the present invention, when m of the - (C00),RY
part in the formula [VI] is O, R is a hydrogen atom, and
when mris 1, R is a hydrogen atom or a hydrocarbon group
{(preferably the aforesaid group).

Accordingly, when m is 0 and RY is H (hydrogen
atom), the —(COO)RY is ;H, when m is ! and RY is H
(hydrogen atom), it is a carboﬁyl group (-COOH), and when
m is 1 and R' is a hydrocarbon group, it is —COORY
(estér), similarly to the — (COO) R’ in the formula [V},

When n of the —{CO0),R'® part in the formula [VI]-

is 0, R' is a hydrogen atom, and when n is 1, R is a



or its derivative (salt), but it does not becone a
di-, 15 tri- or tetracarboxylic acid. In the formula
[ \BB-114urther, it does not occur that RL7 and R18
are hydrocarbon groups at the sane tinme, as

descri bed above. Therefore, when the

bi cycl oal kenyl car boxylic agi - based conpound [VI] is
an. 20 ester, it is a nonocarboxylic acid ester or a
nonoester of a dicarboxylic acid, and a diester

( | 1i est.er). of di carboxylic acid is
B T RO L LR S S AT B
SF-1128 44 In the case where RL16 is an isopropyl

group; © tGORY2 (except R16), m n, k and 1 in the
formul a %YI] are as follows. That is to say, in the

fornul a POFPraRNIaNd RE2 arl@0® Bach @ Hydrogentat:om group
R13 is a nethyl group, Rl4 is a hydrogen atom and -
R16-GGOHR tpyrd ey ers tatront -¢F0GR" Jal kyilmigraotipy dfo kHeo -1@00) R
carbon atons simlarly to the above. 10 In the

f oforul-a(Od) LR m amdcine afereath Qyjand R17 and R18

are each a hydrogen atom k and 1 are each a nunber

of 0 or 1nGwWetBrihet prev $@u Ralcdd t9eeSs ot ggcre . o

that k and 1 are 0 at the

10

15

20

hydrocarbon groups at the same time.)

As described above, in the case [A] where R is an
isopropyl group, the - (C00}R> and -(C00),R*° parts of éhe
four parts -(COO)R', —{COO).R'", -(C00)R*” and - (COO),R?
which can have a carbonyloxy greoup (C00) in thé formula
[VI]-are Qach —-H, s0 that the bicycloalkenylcarboxylic
acidjbased compound [VI] can become a monocarboxylic acid
or 1its derivative (salt), but it does not become ardi~,
tri- or ﬁetracarboxylic acid.

In the formula {VI], further, it does not oCcour

that R" and R’ are hydrocarbon groups at the same time, LT

as described aboﬁe. Therefore, when the
bicycloalkenyléarboxylic acid-based compound [VI] is an
ester, it is a monocarboxvlic acid ester or a mohoester
of a dicarboxylic acid, and a diester (except cyclic
diester) of a dicarboxylic acid is not included.

[B] Case where R'" is isopropyl group




sanme tinme), preferably one of themis O and the other
is 15 1. That is to say, -(C0O nR1L7 and -(COO nR18

i BFtHE8 fornula [VI] are each -H. Therefore, taking
it into consideration that it does not occur that k
and 1 are 0 at the sane tine as previously

descri bed, the nunber of 2@4carbonyl oxy groups (COO
or carboxyl groups (COOH) present in the fornula
[MJ is upto 1l or 2, and an enbodi ment containing 3

or 4 groupsthé BAakel Nakuded;® nod aM Joprbd e %%@p RY to
where R11 is an isopropyl group but also in the case

“@E¢eu5%§ﬁh§E@ERLSBPrRPYk greun. i3Fhl2&4Rm1a [vI] are as
Consequently, also in the case where R16 is an
‘ i%821%%¥| group, the bicycl oal kenyl carboxylic

acid-pbaséd conpound [VI] is the same conpound as

previoust descri bed, such_as a non car&_ yli G, aci 12
or a net ¥a§3%§ £8 ?ﬁgre6ﬁ.t%f9%§ﬁal { &éfeé%h %Pg R™ are
hydr ogen_atom or the sane hydrocarbon group as
ab&Fe, asPPrerey 3R 7 and R18 in the case where
R11 is an isopropyl group (or RS and R6 in the
formul a §V] j5 B0nREDVENGITR2P are each a hydrogen at om
or an alk%l group or- 1 to 10 carbon atons, simlarly
to R15 akd RE6a mydrwegegcaseaneraendd’ i s an i sopropyl
group (or R5 and R6 in
: R*® is a hydrogen atom or an alkyl group of 1 to 10
carbon atoms similarly toc the above.

In the formula [VI], m and n are each 0, and R’
and R' are each a hydrogen atom.

k and 1 are each a number of 0 or 1 (with the
proviso that it does not occur that k¥ and 1 are 0 at the
same time), preferably one of them is 0 and the other is
1.

That is to say, —(CO0)R and -(COO)}R'® in the
formula [VI] are each -H. Therefdre, taking it into
consideration that it does not occur that k and 1 are 0
at the same time as previously described, the number of
carbonyloxy groups (C0OO0) ox carboxyl groups (COOH)
present in the formula [VI] is up to 1 or 2, and an
embodimenf containing 3 or 4 groups is not included, not

only in the case where R*' is an isopropyl group but also

in the case where R'® is an isopropyl group.
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the formula [V]). In the present invention, further,
when k of the - 15 (COO KkR19 part in the formula [VI]
I $FO112B19 is a hydrogen atom and when k is 1, R19
is a hydrogen atomor the same hydrocarbon group as
preV|oust descri bed. Accordingly, when k is 0 and
R19 is H the - (COO kR19 |4% -H when k is 1 and R19
is H it is a carboxyl 20 -group (-COOH), and when k
is 1 and R19 is a hydrocarbon group, it is - COOR19

7, “uneR PR et crad gl e UG ot e
[ VI R20|s% om and when_ 1 is 1,
0P P STE3 b aeID o 6l ¢ He Sk acid-besed

hydr ocar bon\%troup as previ ously descri bed.
ACEBPARG VLV iine S ([CE0)SHE0 GRMNG A rboxylogs byp

(-COOH) or an ester (-COOR8), simlarly to the

- CeeorReT, Bl tdwe af@lmnﬂcaax[mgylmtmel@a@e aheseal salt
R11 is an isopropyl group. (Also in the case where
RlBeirsodn i sopropyl group, however, it does not
occur that R19 and R20 in the formula [VI] are

hydr ocar kbn sgiD W38 @te tdecisamehyiRBges BLLAT by th0 §9me

the case where R11 is an isopropyl group.) As

deserbbediRROVEoR $& IdhdRe Gase 1Bl pher 618 4 pie 5
the case where R"™ is an isopropyl group (or R® and R® in
the formula [V1)

R* and R¥ are each a hydrogen atom or an alkyl
group or 1 to 10 carbop atoms, similarly to R'® and R* in
the case where R is an isopropyl group (or R® and R® in
the formula [V]).

In the présent-invention, further, when k of the -
{COO} R part in the formula [VI] is 0, R'® is a hydrogén
atom, and when k is l,.R}g is a hydrogen atom or the same
hydrocarbon group as previously described.

Accdrdingly, when k is 0 and R is H, the -
(CO0)(R' is -H, when k is 1 and R™ is H, it is a carboxyl
group (-COOH), and when k is 1 and RY? is a‘hydrocarbén
group, it is —COORl9 (ester), siﬁilarly to the -(CO0).R’
in the formulé V1.

hen 1 of the - (CO0)nR*® part in the formula [VI]

is 0, R*® is a hydrogen atom, and when 1 is 1, R® is a



is an isopropyl group, the -(COO kR19 and - (COO 1R21

~parts of the four parts which can have a carbonyl oxy

- (di-
efteht ae'ad pordr, (epole, ) 105t

grafyd128C00) in the formula [VI] are each -H so that

the 15 bi cycl oal kenyl car boxyl i ¢ aci d-based conpound

[MI] can Dbecone a nonocarboxylic acid or its

derivative (salt), but it gdeges not becone a di-,

tri- or tetracarboxylic acid, simlarly to the case

[A] where R' is an isopropyl group. 20 As is clear

fregutbgeaboYEndescthpt kans ofydhodirdon i t '

for%%laQ[VI] , When at | east 3%e of n1an3ﬁﬁnﬁ1§ﬂi}£FéVlouSly

bo - nd 1 becone 0, and when at |east one of Kk

anggie%ég%?'both of mand n becone 0. Consequently,

in the conpounds -of the for Ml a

nnnocarb%%ﬂ%%:%ﬁﬁ%YEﬁz ﬁzé(ggb?ggd %?sﬁgalﬁ gpgboxyl group

inclyded, but a pol hi heti carboxglic 17
BkyVi &© 2&rd—i(§00) <R

not included. Therefore, an ester and a salt of the

trio bpet EeFmehe bb%yl i énathg sesenothensciRidels sn isopropyl

Furt her, when the bicycl oal kenyl carboxylic aci d-based

cofipound [VI] represented by the fornmula [VI] is an

ester of a dicarboxylic acid, it indicates a half

ester (npricestier )theanthse divester RIS irotar Addidesbyl group,

Preferred enbodi nents of the novel 10

bi gynkoat-kenyl gasboxyti 6cacirdthase®k tomouds ; hVikheoformuia

“ the
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[VI] are hydrocarbon groups at the same time, similarly
to the case where R' is an isopropyl group.)

As described above, also in the-case -[B] where R*®
is an isopropyl group, the —(C00),R® and ~(COO)ﬂ¥0jparts
of the four parts which can have a carbonyloxy group

“(COO) in the formula [VI] are each -H, so that the
bicycioalkenyléarboxylic acid-based compoﬁnd [VI] can-
become a monocarboxylic acid or its derivative {salt),

- but it does not become a di-, tri- or tetrécérhoxylic
acid, similariy té the case [A] where R is an isopropyl
group. |

As.is clear from the above descriptions of m, n, k
and 1 in the formula [VI], when at least one of m and n
is 1, both of k and 1 become 0, and when at least cne of
k and 1 is i, both of m and n become 0. Consequently, in

the compounds of the formula [VI], a monoccarboxylic acid
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i nvention represented by the fornmula [VI] include
conpounds represented by the follow ng fornul as:
[ BFa]l1281-i - propyl - 4- net hyl - bi cycl o[ 2, 2, 2] 2- bct en-
5-yl -carboxylic acid), 15 [VID]
(1-i-propyl -4-nmethyl -bicycl o[ 2, 2, 2] 2- oct en-
6-yl - carboxylic acid), [VIc7
(6-1-propyl-3-nmethyl -bicyclof 2, 2, 2] 2-oct en-
8 yI car boxylic acid), and [VId]
I t hyl cIo[ 2]2 cten- -
ca%ﬁ%ﬁ?ﬁig%am(ﬂéiW% 5%% 02y dl“ or higher)
b| oalken rbo lic aC|d based, conpounds [VI]
éﬁ%' @ VE fOr T astFT aprt e tFsF@Fboxylic
have advantages such as ease of preparation,
i FéXpensi vereddcdndashi f dhmupiaie,i es antcamik a salt of
added to SF-1128 48 an antifouling paint as a
c o rding ragerr aicerrark ylant i £oitli age pabtit included.
particularly as an agent for controlling elution
r e thferanwarhi towel ing agend 1L kdhel cepppopnde [ Mlaisasea
desirably contained in an antifouling 5 coating film

fkﬁﬁkbﬂ@dvl@W@Ok%b&éﬁéﬂﬁgdr%ﬁathgnfgfmufﬁdf@fysi§ an ester
rate of the antifouling coating fil

opfei mi a%la%osz&ﬁlcut any 1 ate fﬂdf‘aaegé ' £°1&'Aif‘9e$@em
[ Conpound 101

(monoester), and a diester is not included.
Preferred embodiments of the ndvel
bicycloalkenylcarboxylic acid-based compounds [VI] of the
~invention represented by the formula IVI] include
compounds represented by the fblloWing formulas:

{VIal] (1—i—propyl44—methyl—bicyclo[2,2,2]2*bcten~

._75*yl~qarboxylic acid),

[VIb] (1-i-propyl-4-methyl-bicyclo[2,2,2]2-o0cten
6¥yl—carboxyiic acid), |

[VIc] (6—i—propyl—B—methyi—bicyclo{2,2,2]2—octenw
8-yl-carboxylic acid), and

[VId] (6—i;propyl—B—methyl—bicyclo[2,2,2]2-octen—
T-yl-carboxylic acid).

The novel bicycloalkenylcarboxyiic acid-based
compounds [VI] represented by the above formulas [VIal to
[VId] have adﬁantages such as ease of preparation,

inexpensiveness and uniform gualities and can be added to



HOOC (c) o (r) o of 2 0 HOOC (c) 2 [via] [VIbl (6a)
(8b) OOH 4 C3108062(c) ) 2 OOIj'Iq
[ggdﬂz (7a) (7b) 10 Conpoundi ng agent (A) for
antifouling paint [0039] The compoundi ng agent (A)
for an antifouling paint according to the invention
conprises one or nore SF-13288 49 substances sel ected
froma cyclic carboxylic acid formed by the addition
reaction (D els-Alder addition reaction) of an

uas atut afedléanbeeyinitc agciad adrtgvandion ugaired €Hene
conpound, and derivatives of the cyclic carboxylic
aghtiBo(1@i8g, pasters pand imkhalrsalds 8f dgcyeldc

carboxylic acid).

controlling elution rate of an antifouling agent. The

compound {VI] is desirably contained in an antifouling
5 coating film from the viewpoints of optimization of

hYdrolysis rate of the antifouling coating film and

optimization of elution rate of an antifouling agent.

[Compound 10]

(76}

10 Cdmpounding agent (A) for antifouling paint

[0039] The compounding agent (R) for an antifouling paint

according to the invention comprises cone or more
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[0040] In a preferred enbodi ment of the conpoundi ng
agent for an antifouling paint according to the

i Fentdgon, the cyclic carboxylic acid or the
derivative of the cyclic 10 carboxylic acid (e.g.,
ester or netal salt of the cyclic carboxylic acid)
is desirably the novel cyc}gpal kenyl carboxylic acid
[V], the novel bicycloal kehyl carboxylic acid [VI] or
a salt thereof. Preparation of novel.

Cy. enyl carboxyl i c.aci d, novel 15 _ . ,
bisg{}?gﬁaéoa?ﬂ{é,esny %Jg‘? %%%ufirco%c‘%‘dc%ﬁglaeF%BPWéth@Fééf formed
In t rocess. of the invention_ for preparin%_ cyclic
cé’ryb&jgﬁp i ‘%&?Jd%n dritP dstt s Bresarpiderepddition” reaction)

i ncludi ng the novel cycl oal kenyl carboxylic acid, the ,
né\Vel2ThitEyaa Bal Keafy | cartsoxyt e aeid wbobhaacbdsubeiknd diene
20 together referred to as "cyclic carboxylic acid")

ofconige utichv eantd alexinth siatds ¢ hetkof cyplicatalbastyloneacid

t er pene- based di ene conpound (conjugated diene
carpaund)e ssted ecteat faam it hes Y oups SEFnd128c50c carboxylic
consi sting of alloocinene, ocinmene, nyrcene,

adarpi.nene and a -phellandrene and [K] at |east one

unsat urated carboxylic acid, ester thereof or salt

xR0l (H1SUAL L SRTARKALEBE 1 098 Bouning et

MRACALD YR AP p kS USRS Y o L2 PRNX L oy, the
cyclic carboxylic acid or the derivative of the cyclic
carboxylic acid (e.g., ester or metal salt of the cyclic
carboxylic acid) is desirably the novel
cycloalkenylcarboxylic acid [V], the novel

~bicycloalkenylcarboxylic acid [VI] or a salt thereof.

Preparation of novel . cycloalkenylcarboxylic acid, novel

'biéycloalkenylcarboxylic aéid and déri#ative thereof
In the'process éf the invention for preparing
cyclic carboxylic acids and esters or salts thereof
including the novel cycloalkenylcarboxylic acid, the
novel bicycloalkenylcarboxylic acid (bofh acids being
tégether referred to as “cyclic carboxylic acid”) of the
invention and salts thereof,
[J} at least one terpene-based diene compound

{(conjugated diene compound) selected from the group
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and nonoesters thereof are subjected to addition
reaction. |In the present invention, it is possible
t %t 1128 t er pene- based di ene conpound [J] and an
unsaturated 10 carboxylic acid as the unsaturated
carboxylic acid-based conpound [K] are allowed to
react with each other firstsgand then esterification
or formation of a salt is carried out. The cyclic
carboxylic acids, esters thereof and 15 salts

tmﬂﬂﬁﬂéﬂﬁ&ﬁkﬁe%ﬂ%bdéﬁméﬂ@veogﬁﬁgﬁés’m§¥%@n@s Hm%erplnene

novel cyclic carboxylic acids and salts thereof, can

e, ay0fabl yaligedyas seanpoundi ng agent s for

antifouling palnts et C. for the aforesai d reasons.
I h r t Y [ 0 ic acids
gﬁgr%ﬁﬁéﬁiﬁﬁ osgh%e |one %ﬁ%@ 2 i#%rgcﬁﬁérnger
%ﬁ s t her.eof _.can qi ?Iso LavoEagl used as ]
'r?g?f SAdent' S ¥t ant 1POaFhG Tpi AESPCRHd thagéd-
conpounds can be also prepared by utilizing the
adidiSGo FOPESEEICon YDt SFE 1R 58 ~unsddraraddid i on
reaction) of an unsaturated carboxylic acid with a
c ywnggatrdd xdileme ssurpound . 4 004fhtExamplesiiobrbbeyiic acids
conj ugat ed di ene conpounds enployable for the
symchesireegft erfve Wyt et carboxybiiecheacitds ddtltUdimMgeaction.
t he novel compounds [V] and [VI] of the invention

i ncl ude thathecpipeuAds insUelt asn butad €Nesssible that the

ferpene-based diene compound [J] and an unsaturated
carboxylic acid as the unsaturated carboxylic acid-based
compound [Ki are allowed to react with each other first
‘and then esterification or formation of a salt is carried
out.

The cyclic carboxylic acids, esters thereof and
salts thereof obtained by the above‘prOCess, such as the
novel cyclic carboxylic acids and salts thereof, can be
favorably used as compounding agents for antifouling
paints, etc. ﬁor the aforesaid reasons.

In the present inveﬁtion, cyclic carboxylié acids
other than the abéve—mentionéd ones, esters thereof and
-salts thereocf can be also favorably used as compounding
agents for antifcouling paints, and fhese compouﬁds can be

also prepared by utilizing the addition reaction (Diels-
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I soprene, 1, 3-pentadi ene, alloocinmene, ocinene and

myrcene, and cyclic conpounds, such as furan,
c¥Ellapent adi-ene, 1, 3-cycl ohexadi ene, | x-terpinene and
C(- 10 phellandrene. [0042] O the above conjugated
di ene conpounds, butadi ene, cycl opentadiene,

al | ooci nene, nyrcene and aterpinene are preferable
in the invention. [0043] Fromthe viewpoints of
antifouling property and 15 proper erodibility of

t 48yl [ | h ' ted. di L
Becteo T BOR ot T SOPLUOR O 0 B
nmol ecul ar . wei ght .of 54 o, .600. $0044& xanpl es of the
uﬁgéﬁuWéFEdac et e%cﬂ%ﬁ&%h'?%%ﬁ ich are

enpl oyabl e for the synthesis of 20 the cyclic

CE\BBS vl i EEERe§ n‘é% ubPRgCPREUAGTEX EdrpEuUREBPPYRAS

and [VI] of the invention and added to the conjugated
deBrecyabladéounsarusatrddasarbox¥y | tlee acyasi @antarboxylic
various conpounds of unsaturated carboxylic acids.
Skc18281521ufi0045hex anpleds ofmpdiendmsat uraai®d{vi] of the
carboxylic acids include: unsaturated nonocarboxylic

ag¢hésntsvahiaslubeeidnkder HWdmoaehds, | 4nal i€ Mo fHiene,
linolenic acid, oleic 5 acid and propiolic acid

(HESEEORH) ; 1and anredikile ester so dimrher of;igarban 4
atons of al kyl group

myrcene, and cyclic compounds, such as furan,
cyclopentadiene, 1,3-cyclohexadiene, ®-terpinene and o~
phellandrene.

[0042] Of the above conjugated diene compdundé, butadiene,
cyclopentadiene, alloocimene, myrcene and & -terpinene are
preferable in the invention.

[0043] From the viewpoints of antifoulinq property and
proper erodibility of the resulting coating film, the
conjugated diene compound is preferably conjugated diene
having a molecular weight of 54 to 600.

[0044] Examples of the unsaturated compounds

(dienophiles) which are employable for the synthesis of
the cyclic carboxylic acids including the ndvel compounds
[V] and [VI] of the invention and édded.to the conjugated

diene include unsaturated carboxylic acids and various

compounds of unsaturated carboxylic acids.
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1 to 20) which are half esters of unsaturated

di carboxylic acids, such as nononet hyl nal eate,
nodobt2yi  mal eate, nonopropyl nal eate, nonobutyl
mal eat e, 10 nonophenetyl mal eate, nononet hyl
fumarate, nonoethyl fumarate, nonopropyl fumarate,
nmonobut yl fumarate, nonopesgyl fumarate, nononet hyl
i taconat e,. nonoet hyl itaconate, nonopropyl

‘itaconate, nonobutyl itaconate, nonpentyl itaconate,

mopuaEs Ih i x Gid Ta€ ot he MENOSERYLtAE ekthaggnate jands
nmonobut yl citraconate; and nonoaryl esters which are

half-188iLrs of unsaturated di carboxylic acids, such
as nonophenyl mal eate and nonopentachl or ophenyl

foer 2t e pkORioh s HIs ADMME M LA Ed AT ©

aci ds, acrylic ac pré?era ]

As._anat.her di.enophil e, p-benzoqui ngne_i.s avail abl e. )
[oﬁfgj%)&crt i %Cév’hi]rﬁ%of%?cu%lgn hBolrosht reRd, oleic
conmpounds. havi ng active grou s, -such as carbonyl

h

g6y A RIS Hevi a1 € hi BCFEBERH) e, gnd

p- benzoqui none), SF-1128 53 nitrile group, nitro

gmmalﬂ@llomeg%umuw oxy grobph apheaybfgrodpl group:

sul fone group, oxynethyl group, am nonethyl group

and wyafometthnydh grouphawhi €btare adj aceatuteted

unsaturated bonds, are also available in addition to

t g carialaopne-dresd i e ks ah ir abeeneanPoxyki 6286l dgonoethyl
maleate, monopropyl maleate, mcnobutyl maleate,
monophenetyl maleate, monomethyl fumarate, monoethyl

- fumarate, monopropyl fumarate, monobutyl fumarate,
monopentyl fumarate, monomethyl itaconate, monoethyi
itaconate, monopropyl itaconate, monobutyl itaconate,
monpentyl itaconate, monomethyl citraconate, monoethyl
citraconate and mdnobutyl citraconate; and monoaryl
esters which are half esters of unsaturated dicarboxylic
acids, such as monophenyl maleate and
monopentachlorophenyl fumarate.
[0046] Of the above unsaturated carboxylic acids,
“(meth)acrylic acid is preferablé;
[0047] As another dienophile, p-benzoquincne is available.
. [0048] As the dienophiles for use in the invention,

compounds having active groups, such as carbonyl group

(compound having this group: e.g., p-benzogquinone!,
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[ 0049] Exanples of the cyclic carboxylic acids forned
by the addition reaction (D ets-Al der reaction) of

t I8¥-1128nj ugat ed di ene conpound with the unsaturated
carboxylic acid that is one dienophile include: 10
nonocycl i c carboxylic acids represented by the
followng fornmula (1) and fgrned by the addition
reaction of cyclopentadiene (CPD) with acrylic acid
(AA), such as bicyclo[?2,2,1]2-hepten-6-yl-carboxylic

ﬁg%g€§€%?gﬁ¥ggbo%§llcmghggéprepreggL?e%M%§pth@zétoxy group,

f0||OMAn%If0r and formed by the addition

r ERENn H¥H%yﬂ C?%X%%F?HlnﬁFﬁ%Eryﬁménomethyl

aci d such as neth I

bidyd [82“% Cﬁj@‘ﬁ‘?ﬁ@éﬁ @%ﬂuQar%kﬁyﬁll ereagflgacent to

(conpound A-2, Mw 152), 20 nonocyclic carboxylic :

a&Qﬁﬁqﬁﬁﬁ@%%ﬁﬁédkbydﬂﬁaaH&ﬂIﬁwwngabbenuhaaﬁaitaod to the

formed by the addition reaction of alloocinene with
arg-igoied] (MBA)Lursueh] asarboxylic acids.

1,5,6-trinethyl-3(2-nethyl-I|-propenyl)4-cycl ohexen- 1-

y 1 [-0 Oclar) b oy eac ik _(Wd*é@m&%ﬁaf-&k@&g formed by
1,4,5 SF-1128 54 trinethyl-2 (2-nmeth | - pr openyl)

3Tﬁ¥£E@Hﬁkﬁﬁmﬂfﬂacﬂ%@ﬂxvﬁﬂéE%iﬁﬂﬁéfCP@Q@HPQnﬁ(§g Ehe

My, 222), nonocyclic carboxylic acids represente

t@%nj&@éﬂ%M'HAJHE“E&m%o%%b_%ﬂﬂjﬁo{ﬁgdu ya%ura e Iéégboxylic

reacti on

acid that is one dienophile include:

monocyclic carboxylic acids represented by the
following formula (1) and formed by the addition reaction
of cyclopentadiene (CPD) with acrylic acid (AA), such as
bicyclo[2,2,1]12~-hepten-6-yl-carboxylic acid {(compound A-1,

“weight of 1 mol (Mw): 138),

monocyclic carboxylic acids represented by the
following formula (2) and formed by the additien reaction
of cyclopentadiene (CPD) with methacrylic acid (MAR),
such as'6—methyl bicyclo[2,2,1]12-hepten-6-yl-carboxylic
acid (compound A-2, Mw: 152), |

monocyclic éarboxylic acids represented by the
foliowing formula (3) and formed gy the addition reaction
of alloocimene with methacrylic acid (MAR), such as
1,5,6—trimethyl—3(thethyl—l—propenyl)4—cyclohexen“i—yl—

carboxylic acid (compound A-3a, Mw: 222) and 1,4,5-
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5 of ocinmene with nethacrylic acid (MAA), such as 1,4
dggebgél-B (3-net hyl - 2- butenyl ) 4-cycl ohexen-1-yl -

c lic acid (conmpound A-4a, Mwv 222) and 1, 3-

di met hyl -2 (3-net hyl - 2- butenyl) 3-cycl ohexen-1-yl -
carboxylic acid (conmpound A-4b, Mv 222), 10
nmonocycl i c carboxylic aci ds4represented by the
following formula (5) and formed by the addition
reaction of myrcene with nmethacrylic acid (MAA)
stchmashid ret By e thiA—1tetdrydpeBy Petcyclohexen-1-yl-
enyl ) 4- cycl ohexen-1| -yl -carboxylic acid (conpound
Achabobdyl 1222 ) 1and chuiRind -ﬁ(jbﬂmmyl 2315 pentenyl)
3-cycl ohexen-1-yl - carboxylic acid (conmpound A-5b,

My 222) o dicyel e ea&ge& iiC. %ele% r%%%@} gid% the

the followng fornula and f orne the a

r ti 0 r_pi t lic Cld h
ag%%.%gangSQ?Fﬁ Ae h%T%%IQ? %éq% T ééw%ion reaction
%% %gﬁglg]fe LB "Cwag'd Rl s R

bi cycl o[ 2 2] 2- oct en- carboxyllc acid (conpound

Ageth 3éés¥letéw&@rbﬂ%13§5) U NS e T boxdt i ¢

aci ds represented by the followng fornula (7) and
f 6rAbe by LEhe caddi ioow asab tiofe, dfv:Cl23hel drhdl ehre
with acrylic acid (AA), such as 6-i-
pﬁowykhﬁlﬁétHymebhywﬂaﬂbhﬁéﬁ33§3ﬂﬂyﬂ&dh@&emiﬁkwmyIic
carboxylic acid {compound A-4b, Mw: 222),
monocyclic carboxylic acids represented by the
foliowing formula (5) and formed by the addition reaction
of myrcene with methacrylic acid (MARA), such as l-methyl-
4{4—methyl—3-pentenyl)émcyclohexen—i—ylwcarboxylic acid
(compound A-5a, Mw: 222) and l-methyl-3 (4-methyl-3-
pentenyl)3—cyclohexen—1~yl~carboxylie acid (compound A-5b,
Mw; 2223,
dicyclic carboxylic acids represeﬁted by the
following formula (6) and formed by the addition reaction
of ¢-ferpinene with acrylic acid (AA), such as 1-i-
propyi—4—methyl—bicyclo[2,2,2]2—octen—5—yl—carboxylic
acid {compound A-6a, Mw: 208) and l—impropyl—é-ﬁethyl—
bicyclo[2,2,2]2—octen—6—yl—carboxylic acid.(compound A-6b,

Mw: 208}, and
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5 acid (conpound A-7a, Mwv 208) and

6-1 - propyl - 3- net hyl -

bbEAARY[ 2, 2, 2] 2- oct en-7-yl - car boxyl i ¢ aci d (conpound
A-7b, Mwx 208). Further, also available are
nonocycli ¢ carboxylic acids represented by the
following formula (8) and §grned 10 by the addition
reacti on of allooci nene with nononethyl mal ei ¢ aci d,
such as [Vg]: 2-nmethoxycarbonyl - 3-

(2- met hydrd g @1 opesytds By B1 di EEEB¥' % féQEBESéeﬂy thk-

carboxylic acid (conpound A-8 e wel ght

2@911 Qﬂﬂgsyg%muﬂgtnﬁl and for gﬁ gyétfg addition reactlon

-car oxy net hyl - | -propeny
geth§$éﬂkcyclohexen I-yI carboxylate (conpound
%Rﬁgﬁﬂ% %&%ﬁ 1T 005h] These Tompounds—i-

cli arboxyllc acid are usually obtained as
n? tRiYes c%ﬁ?%yﬁlHéCVEFPéas2v@dﬁep§tenaﬁGYﬂa@ﬁﬁ@Q&ﬂhiC
consi deration difficulty in isolation and 20
ex€ef| érempreper £i-ég. given2@fien aadnitxtiupe ot/ Li-Semertsyl -
is wused as a conpoundi ng agent for an antifouling
paiayclofuch, as2propentVeglithatboxydtial lsiczat | @ohgbend A-7b,
paint or a coating filmis suppressed and a coatlng
fubm hawj ng SF-1128 56 excell ent adhesion and
plasticity is obtained, they are often used in the

form (state)hof, i somera v Xt M5 es. a£QQ§&Aon€l§¥n£Q§§b§yl1c

of the cyclic carboxyllc acid can b carried ou

ub b k2i pgo PUbLI eLY Kpown. D 8h§oﬁhg8rfggﬁﬁiEoQ8 and formed
by the addition reaction of alloocimene with
monomethylmaleic acid, such as (Vgi: 2—methoxycarbonyl—3~
(2-methyl~l—propenyl)¥5,6—dimethylh4—cyclohexen~l—yl—
carboxylic acid (compound A-8a, Mw (mole weight): 266)
and [Vh]: méthyl 2—carboXy~3~(2—methyl—1—propenyl)—5,6~
dimethyl—4wcyclohexen—I*yl—carbogylate (compoundAArSBQ Mw
(mole weight): 266) .

f0050] These compounds (cyciic carboxylic acids) are
usually obtained as mixtures containing various isomers,
and taking into consideration difficultj in isolation and
excellent properties given-whén a mixture of isomers is
used as a compounding agent for an antifouling paint,
such as properties that crystallization in a paint or a

coating film is suppressed and a coating film having -



r
unsat urate

5 1n the synthesfs, a publicly known catal yst such as
a solid acid can be used when needed. Although the
r &cti28n product can be used without being purified,
it my be purified by a known nmet hod such as vacuum
distillation or recrystallization. 10 The cyclic
carboxylic acid can be syntdgesi zed by Diels-Alder
reacti on of a conjugated di ene conpound with an
unsaturated carboxylic acid. In the reaction of the
ceRjcigatad diane CoMmaund whihi they unsalnr i edi, they are
carboxylic acid, a catalyst is preferably enployed,
AL LRIRIYS D A Som [ Q. £XBTPLL. 5 2030 1 BCL o
such as activated clay or et er opol y-aci d. Ththe

I.0n,..t 0 the.conju diene. conpaound and the

Q)@loj Thda Céaxérgzheﬁﬂs %a% ecg?e acy%gjt%l(l;/%%%%% J.%Sac1d can be

oxylic aci

~activated clay is. added i n anmount of _0.01 to 2% _
D ARG O S b Bor U 1090 L hCOYaUPEy B GhE Aager Teaction.
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based on the anount of the conjugated di ene conpound,

and Hfeys Bridaeisot e RiltlerCt hek o ¢4 onkva @uch as a
reaction tenperature of 60 to 100C, preferably 70 to
96Cligl gwabtdan hd mssol Bran BOedodr s Alghefugiralilhe 12

to 40 hours, and a pressure of 0.8 to 10 atm

prefaerablry rd@ivar 5at Me 44281 Blouwheseby wurified, it
reacti on product containing the cyclic carboxylic

agiady (Hesyaldyri&Omef AMddine)mOfnddeshay e | 9cuean

be obt ai ned.
distillation or recrystallization. -

The cyclic carboxylic acid can be synthesized by
Diels-Alder reaction of a conjugated diene compound with
an unsaturated carboxylic acid. In the reaction of the
conjugated diene compound with the unsatﬁrated carboxylic
acid, a catalyét is preferably employed, and the catalet
is, for exaﬁple, a solid acid such as activated clay or
heteropoly-acid. In the reaction, to the conjugated
diené compound and the unsaturéted,carboxylic acid, a
catalyst such as activated clay is added in an amount of
0.01 to 2% by welght, preferably 0.05 tc 0.5% bj welght,
based on the amount of the conjugated diene compound, and
they are reacted undeﬁ the conditions of a reaction
temperature of 60 to 100°C, preferabiy 70 to 90°C, a

reaction time of 6 to 60 hours, preferably 12 to 40 hours,

and a pressure of 0.8 to 10 atm, preferably 0.9 to 5 atm,
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The reaction product can be used as it is without 5
being purified, as described above, but if necessary,
| Kr-ri@] be used after renoval of insolubilities by
filtration or renoval of |ow boiling point
substances such as unreacted substances by
distillation (unreacted #gstances usual Iy have
| ower boiling point than t 10 desired cyclic
car boxylic acid of the |nvent|on) The reaction
pr%duc may be Cﬁ{ known, net ho g%SUCh as
r &cti i dath 617 d@ﬁhrﬁr&’ GY 1 A7 o P REr YT dFYF LA i on
or _solvent fractjonation. 15 20 SF-1128 58 [0052]
[ €8 6’6@@%1]“@@0\@@@@@\‘{ (gyomer mpixture) P dpp imvention
Conpound A-1 (Mwv 138) 0:_ COON GOOH CPD MAA
Ceapotred ORIZ MR- 152) COOH | (¢) COOH IO~ 100
COOH
The reaction preduct can be used as it is without

being purified, as described above, but if neCeésary, it
can be used after removal of insclubilities by filtration
or removal of low—bOiling point substances such as
unreacted substances by distillation (unreacted
substances usually have lower boiling point than the
desired cyclic carboxylic acid of the inventioﬁ). The
reaction product may be pufified by a known method such
as rectification, vacuum distillation, recrystallization

or solvent fractionation.



MMA 4 OOIlob 1 (3) Aloocinene / (3a) 2 (3b) 3
%o% d A-3a (Mv 222) Conpound A-3b (Mv 222) COON
8 (c)(c) cooH 331 MMA ~2 11 Ccinene 3

(4a) 321 ~4) (4b) 4 4 Conmpound A-4a (Mw 222)
Conpound A-4b (Mwx 222) SF-1128 59 [0053] [ Conpound
12] COO" COOM COON .- ~I MAAS vy 3

[0052] [Compound 11]

COOH ® COOH

®
, 1)
©+ ( N g> »
~ CPD AA N

Compound A-1 (Mw; 138)

' . _COOH : CooH
DT O
CPD MAA

Compound A—2 (Mw: 152)

Alloocimene

Compound A-3a (Mw: 2220  Compound A-3b (Mw: 222)

Ocimene

Compound A-4a (Mw: 222) Compound A~4b (Mw: 222)



fvA~rrg; Owpu rid; A~ (M& 222) rn auetr h CA] :
CCE]\IAA ~ Can} mT ainena: pa d a ;6a (M: 24e8)
srSFlIR8F7 (w2ct h .. i --- ,. (7 ~20,8u Q:
og,d ib f " 2) SF-1128 60 [ Conmpound 13]

Mononet hyl mal ei ¢ acid CCOOH COOve (c) COON (r) (c)
($) COOWe > 14 COOve COON 39 1V91 [Vh] (8a) 2/
(&) Al loocinene (Me: nethyl group) 3 (Mw 266)
(Mv. 266) O the above cyclic carboxylic acids, the
coipobrts[Cppcldf, 1£5) and (8) are particularly

| ool
«~Phalianiars Compound A-Ta (M 2067 Gomoouwd A~Tb (Wi 208}
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5 preferable fromthe viewpoints of antifouling
propert and proper erodibility of the resulting
aﬁ¥$f53¥ing coating film [0054] In case of, for
exanpl e, the carboxylic acid represented by the
formula (1) or (2) (conpound A-1 or 10 conpound
A-2), the following four ismmers are present
dependi ng upon direction and position of the addition
of (meth)acrylic acid to cycl opentadi ene (CPD) that
I SIGomawindretdri al used, or production of endo
formexo form 15 SF-1128 61 [0055] [Conpound 14] /
H (orCHa) COON COON H CorCHa) / Z H (orCHa) COON
J_Thg sanme shall apply also to
Bicgeidpar,at i on exanpl es qf

(Me: methy! group) 3

Alloccimene

Of the above cyclic carboxylic acids, the
compounds (2}, (3), (5} and (8) are particularly
preferable from the viewpoints Qf antifouling property
and proper erodibility of the resulting antifouling
coating film.

00541 In case of, for example, the carboxylic acid
represented by the formula (1) or (2) (compound A-1 or
compound A~2), the following four isomers are present
depending upon direction and position of the addition of
(meth})acrylic acid to cyclopentadiene (CPD) that is a raw

"material used, or production of endo form/exo form.
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SF-1128 62 [0058] [Compound 15] All oocinene(1l)

Al [-ooci nrene(2) Alloocinene(3) [0059] Therefore, it
cas-b&2& hought that there are the followi ng 24
isomers in the resulting conmpound A-3 5 (carboxylic
acid). The sanme shall apply also to the

| at er-descri bed preparationggxanpl es of carboxylic
acids (AD-4) and (AD-5). 10 5 SF-1128 63 [0060]
[ Compound 16] cOOLl-1 coo H~~ 1 | COON (t) (2) (3)

: 4) (5} (6 7) (8
cooﬂ%éﬁ% .\()(}() (7) (8)

H (orCHa)
- cood H {orCHgy)
d ?(Ma) ém

coou .
H (orCH3)

[0056] The same shall apply also to the later-described
preparation examplies of carboxvlic acids {AD—i} and {(AD-
3).

[0057] In the case where alloocimene is used.as a raw
Kmaterial for preparing the carboxylic_écid, the
alloocimene itself is & mixture of the following three

isomers.



- SF-1128 64 [0061] [Conpound 17] (13) (14) (15) C
E ~COOPt OOH COON a~1COOH (16} .o0.~~C OOH 17)

(T8t} BO0H G OOH (19) (20) COOH t(22) cooH 0OH OOH
.1 231 (24) [0062] As described above, the
conpoundi ng agent for an antifouling paint according
to the invention conprises68F-1128 65 one or nore
substances selected froma cyclic carboxylic acid
fornmed by the addition reaction of an unsaturated
cabbbRryl ii€omppdnwi fikv]a conj ugated di ene conpound, a
derivative of the cyclic carboxylic acid (except a
net al :

= =
AN AN

Alloscimene(1} Alloccimene(2) Adloocimenea(3)

{OOSIQ} Therefore, it can be thought that there are the
folllowing 24 isomers in the resulting compound A-3

5 (carboxylic acid). The sane ;s,hall apply also to the
lafer—described preparation examples of carboxylic acids

(AD-4) and (AD-5).

10

15



5 salt), a nmetal salt of the cyclic carboxylic acid
and a netal salt of a derivative of the cyclic
c@rbogl ic acid. The cyclic carboxylic acid
derivative for constituting the conmpoundi ng agent
for an antifouling paint is, for exanple, an
esterification product, an gmdation product, 10 a
hydr ogenati on product, a disproportionation product,
a heat treatnment product, a vinyl ether addition

pr o I dition product or a Diels-Al der
a&?ﬁ?ﬁgn[%ﬁwg%ﬁ%$§oﬁ%ﬁhe cyclic carboxylic acid.
[0063] The esterification product of the cyclic 15
carboxylic acid (cyclic carboxylic acid ester) is
specifically}an ester forned ffomthe cyclic

car boxyl~g ."r'éﬁgoﬁh als %
atons, pré qry 1 to 8 ca &l ons, and e} ps COOH
t hereof i ; ' of cyclic
car boxylic™aei’ds, such as 20 "a esters and “ary
esters of cylic carboxylic acjds. [0064] The
am dat ~qn _product of the -eycl#t carboxylic-~_aci
(cyclic carboxylic acid am de) is specifica
am de forjregnfromthe cycli¢ @ boxylic acid
amne of 1 to 18 carbon atons, preferably 1 to 8
carbon atons, SF-1128 66 and, exanpl es t her eof

i ncl ude_hydrjocar bon group-confai ning am des, sych as
al kyl amhgegs™and aryl am <~ [ 0065] The A

hydr ogena

COOH

COOH

*

COOR
(i

{12




acid is, for exanple, a conpound obtai ned by the
addition 5 of hydrogen to hydrocarbon double bond in
t R&-EZ8 i ¢ carboxylic acid nolecule or a compound
obt ai ned by cl eavage of cycl ocarbon ring by the
addi tion of hydrogen in the cyclic carboxylic acid
nol ecul e. [0066] The heat tg4eat ment product of the
cyclic 10 carboxylic acid is, for exanple, a conpound
obtained by heat-treating the cyclic carboxylic acid
at{@E) 1t o @G urid arrii nert gas By carrying out such
heat treatnent, reaction between nol ecul es of the
cyclic carboxylic acid sonetines 15 takes place to
forma dis-roportionation product . a matter of

: i's

product o the_cycllc 20 cardioxylic aCId_IS A (15)

conpoynd g Vi gg%@

hydr ocagbon~gf oup such as group to 18
carbon [ “preferably xr bon at ofrs gD OH
aryl $ added to a Cws group of egclic
carboxyl it"acid. Such a viny et her addition oroduﬁt

is SF-1128 67 prepared by utilizing a process

di scl osed i or exanple, Japanese Patent Laid-Open
Publ i cati on 262076/ 200

- COOH
(163 "y
aaeooH an
COOH '
WS OOH 4 \\/
ot
19 ‘ COCQH
Yy (2D)

@2)

‘“‘““\ C 0 O H

[0062] As described above, the compounding agent for an

antifouling paint accordihg to the invention comprises
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[0068] The M chael addition product of the cyclic
carboxylic acid is, for exanple, a conpound forned by
t §8-1528ddi ti on reaction of an active nethyl ene
compound of 1 to 18 carbon atons, preferably 1 to 8
carbon atons, such as malonic acid ester,
acetoacetic acid ester or %xanoacetic acid ester,

wi th pol arized carbon-carbon double bond in the
cyclic carboxylic acid (or ester thereof). 10 [0069] -

R BT S 0 LB SR B s

- carboxyl i id |f-M.chael addjtion is al
AR ERT00OF - EUE 61 € A e e 17 i pr b o cod

the cyclic 15 carboxylic acid is, for exanple, a
cGRPBURULEEr AEdChY 1the 2 40dituTN- @ Al e enecmprpohe nt

of 4 to 50 carbon atons, preferably 4 to 20 carbon
atems vatdvehe fhlicocarbdr wotbeybondoidt hexceyet i€ metal
carboxylic acid. [0071] The nmetal salt of the novel

26a(hbi ) cpcheabkenyltavfoxyld cac i ofatihex jIWEeME DD and a
is a nonocarboxylic acid netal salt obtained by the

reachiioBaleof ol ADAGRAKBEXYId G @AciKk represented,byyihe aciqg.
formula [V] or [VI] with a netal conpound, and i’s

L e pnaglad by e Ao op (BRI Mg
r%ﬁkdHgmpyhhaiﬂgnghghta%%@-5H“£ﬁ%ifouling paint is, for
example, an esterification product, an amidation product,
a hydrogenation pfoduct, a disproportionation product, a
heat treatment product, a wvinyl ether addition product, a
Michael addition product or a Diels-Alder addition
product of the cyclic Carboxylic-acid,
[0063] The esterification product of the cyclic
éarboxylic acid (cyclic carboxylic acid ester) is
specifically an ester formed from the cyclic cérboxylic
acid and an alcohol of 1 to 18 carbon atoms, preferably 1
te 8 carbon atoms, and examples thereof include
hydrocarbonresters of cyclic cérboxylic acids, such as
alkyl esters and aryl‘esters of cyclic carboxylic acids.
[0064] The amidétion product of the cyclic carboxylic
acid (cyclic carboxylic acid amide) is specifically én

"amide formed from the cyclic carboxylic acid and an amine

of 1 to 18 carbon atoms, preferably 1 to 8 carbon atoms,
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is a valence of the netal atom. To the fornmula (a),
a_ligand such as water, acid or base may be bonded
oﬁFégggdinated, and the netal salt 5 may be a neta
salt which is not constituted of a netal and a
carboxylic acid (nore precisely, carboxyl group in
the carboxylic acid) in an6ééqui val ent weight ratio
(equi val ent nunber of netal/equival ent nunber of
carboxylic acid = 1/1), that is, the netal salt nmay
bendnek@mpxeesshawtall Saldliofe ahgardoxybde @edeb+dontaining
which the anount of the netal is larger than the
eguii vakentuwei ght a1nati r{iegis Vahent - punher 308 |

nmet al / equi val ent nunber of carboxylic acid > 1/1) or

a r [ i | £ ' t he .
T A T el DA Db

ight .rati f the t ! t al Lt ... .
VBRI 2 SRR O Dl D e, )y Sl on
A0S, SRS 0RSEoIAREETINNS f JRP0SE,

proposed by the present applicant). 20 [0072]
EX3RPPETL16F BRéInEPdlecsidiet $1ofa tHERSErF ObearbRk Py ¢
acids and the nmetal salts of the cyclic carboxylic
acilgdadepkvati vesloneirbde métrad fsaltise faddietidy of heydrogen
reaction of the cyclic carboxylic acids or the cyclic
canbakyl cecadcicdcdebowatliives iekaeptea®elal salts) with
SF-1128 69
{0066] The heat treatment product of the cyclic
carboxylic acid is, for example, a compound obtained by
heat-treating the cyclic carboxylic acid at 250 to 35G°C
in an inert gas.

By carrying out such heat treatment, reaction
between molecules of the cyclic carboxylic acid sometimes
takes place to form a disproportionation product. As a
matter of course, such a disproportionation product is
employable as the cyclic carbexylic acid dérivative of
the invention.

[0067] The vinyl ether addition product of the cyclic
carboxylic acid is a compound wherein one vinyl ether
containing a hydrocarbon group such as an alkyl group of
1 to 18 carbon atoms, preferably 1 to 8 carbon atoms, or

an aryl group is added to a  carboxyl group of the cyclic

Carboxylic acid. Such a vinyl ether addition product is
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metal s, such as zinc, calcium copper, magnesium
strontium nmanganese and ni ckel, or with netal
cgppdards contai ning these netals. O such netal
salts, nmetal salts ofzinc or copper are particularly
preferable from5 the viewpoints of coating film
erodibility and antlfoullgg property. [0073] The
carboxylic acid netal salts can be prepared by

vari ous processes publicly known, such as the

fall f ] |
| Plkaus i Souil o dRGamRes a0 pr S b ¥ otpostpFofirameLe,
ﬁ%%%%%’se%sp&b' G R PORU i 7 Hdtbots S aRT BiPo01 -
a salt (copper sulfate or the like) into a
(éagggusyh%m%@% GHdEft iprsgiadnalal dfhey cyclic

carboxylic acid, a potassiumsalt thereof or the

| cRebopeErfior ﬁricﬁgl deublfer deconpasi td aorpeuret nicarned by the
carboxylic acid netal salt and purifying it by
sebdéntiocexteraction orf the adtkere IRy IR epras@ssn 2O 1 to
The nelting process is a process conprising heating

ansoxb@eoafl agofl abrearratati ¢ ad ¢ saldydiheresls, fich. as
hydr oxi de thereof or the Iike together with a

Cﬁﬁ@@ﬁﬁb'ﬁc@@'@s@%ra nRlal Lanrie éﬁﬁcg§géflofﬁéyanoacetic
wat er SF-1128

acid ester, with polarized carbon-carbon double bond in
the cyclic carboxylic acid (or ester thereof).

[0G62] Further, a compound wherein the carbexyl group is
added to the double bond of the uﬁsaturéted cyclic
carboxylic acid by self-Michael additiqn is also
available.

[0070] The Diels-Alde_r.addition product of the cyclic
carboxylic acid 1is, for example, a compound formed by the
addition of a diene component of 4 to 50 carbon atoms,
preferably 4 to 20 carbon atoms, to the hydrocarbon
double bond of the cyclic carboxylic acid.

[007i} The metal saltrqfﬂthe novel
(bi)cycloalkenylcarbo%ylic acid of thg invention is a
monocarboxylic acid metal salt obtained by the reactioﬁ
of a monocarboxylic acid represented by the formula [V]

or [VI] with a metal compound, and is generally

represented by the formula {@}: (RCOO).M (RCOO is a
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or an acetic acid and thereby obtain a carboxylic

acid netal salt. In this process, it is possible

t Pt 1¥4fe reaction is carried out in an or gani c

solvent, and water or an 5 acetic acid is distilled

of f by azeotropic distillation or the |ike, when

needed. (Direct process) The direct process is a

process conprising allowing a netal itself to

directly react with a 10 carboxylic acid to obtain a

Cc aryooxdyd: | €z eed sty et adc 5@l tesidbe, cdr boxylwetati dtom, and x
nmetal salts nentioned above can be readily prepared

al 50 d ned hencousser1of hdvea1 psredysti on of paint using
the carboxylic acids. For exanple, the carboxylic

acid zi n%os%lhte %%g)x(nllﬁgea) le\(dygeagi |1¥Lg% tdgus[]l%?] ta% E,n\f:agi.eq:qn acidr

zinc white (Zin .h t he “carboxyl’i ¢ "acl

e dBP Rt L HiRD Y Felfutribte” BapbrecheBnt =1

(SR T AP, I BB L BB LY 20 poun

carboxylic acid zinc salt and then conpoundi ng the

satd & GtFrRuehi Various Eenponertsiasladdedrpoxgl group in

pai nt conposition, to prepare a desired paint

conposiailorky iantadoll i vy Pai agutovapesitvenyht SEFa1128
{equivalent nuﬁber of metal/equivalent number of
carboxylic acid = 1/1), that is, the metal salt may be an
excess metal salt of a carboxvylic acid in which the
amount of the metal is larger than the eguivalent weight
ratio {equivalent number of metal/equivalent number of
carboxylic acid > 1/1) or may be a cafboxylic acid metal
salt in which the amount of the metal is less than the
equivalent weight ratic {(meaning of the term “excess
metal salt of carboxylic.acid”: see Japanese Patent Laid-

~ Open Publication No. 97406/2002 corresponding to Japanese.
Patent Application No. 230907/2000 previously proposed by
the present ap@licant).

{0072] Exémples of the metal salts of the cyclic
carboxyliclaéids and the metal salts of the cyclic
éarboxylic acid derivativeé include metal salts forﬁed by

the reaction of the cyclic carboxylic acids or the cyclic

carboxylic acid derivatives (except metal salts) with



71 If the carboxylic acid and zinc white are present
in the conpoundi ng ingredients for preparing a paint,
a SFdfiag salt of the carboxylic acid is fornmed in the
resulting paint. 5 In the above process, in order to
increase a production rate of a netal salt, water
may be added, or in order renove water produced
by the reaction or water content added, a
dehydrating agent publicly known may be properly

conos o | PRt ad e BRIPRIEERE PR S g )

fo Lf-polishin ant|f ul i ng paint,

pa% cufauWy a%9?§38%s¥§§ n&&ﬁggynﬁF wihd BRtal compounds
antlfoullng pai nt conposition_ containing the

conpdhehts ?A§h%%%3%% abxhi bPEsspropeetab %$h3$onmetal
into seawater and is excellent in properties such as
codtthy PF1 miRs 0¥ oroleer| erat pemtproperty andferable from
antifouling performance i nproving property when a

cotité¢ ngiewpdmis édroeatingnrtine eenpeditien. aLA075]

The conpoundi ng agent (A) for an antifouling paint

20an si tont Ahdest-dme @y anount of 0.1 to 300 parts by

wei ght, preferably |I to 200 parts by weight, nore

10

i5:

20

prederaplynsd dorndiOP1 paris; 8y h rLigu
preferably 5 to Sdggbartsé%g ﬁéﬁggtgaéggegéﬁ £%0é¥6paIEd by

paFd s fys Wei |§ﬁ é&@blf&ﬁ§0k¥5ﬁgle sG2RoL gngﬁe(§gllowipg

for a self po

double decomposition process, melting process and direct
process.
(Double decomposition process)

The double decomposition process is a process
comprising introducing ah agueous Solution of a metal
salt (coppe: sulfate or the like) into a (agueous)
solution of a sodium salt of a carboxylic acid, a
potassium salt thereof or the like, performing double
decomposition to foim a carboxylic acid retal salt and
purifying it by solvent extraction or the like.

(Melting process)

The melting process is a process-comprising

heating an oxide of a metal, an acetic acid salt thereof,

a hydroxide thereof or the like together with a

carboxylic acid of a metal carrier to distill off water
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SF-1128 72 antifouling paint (non-volatile matter)
contained in the below described antifouling paint
6% ion of the invention, particularly a silyl
est er-based copol yner (non-volatile matter) . Wen
t he conponent (A) is 5 contained in such an anount,
hydrolysis rate of a coatingy film (antifouling
coating film hydrolyzable resin filn) fornmed from
the resulting antifouling paint conposition is
aﬂﬁﬁQ@fIé&éﬂﬁtC@@iﬁoéh@dthéﬁéb§5o%t%@%ubtcarboxylzc acid
antifouling performance of the coating film
pardt Lulardy. antifouling 10 performance in the hi ghl'y
fouling sea area or in the statlc envi ronnent, is

exhi bi t ed_over. A Io er| SO th t_such

an anoun? |§§bre fera S’ [ 7%T E%?ne%%es %% ragohgaction

t he co oun ent A% for an antlfoullng pai nt

|§'déﬁ' ‘?‘ﬂgé A SADUAE SPSVERL usé&ﬂlya@eﬁloFoan

90 parts by wei g preferably 0.1 to 50 parts by
Cgarﬁlc %Fll%ompaqi%%tb%/lwéw@ﬁﬁf By erectaapitodistgllation

pai nt conposition (except solvent). [0077]

<%nthtoulify pdier Tewpedition > The antifoul i ng

pai nt conposition of the invention 20 conprises the

corfpavedicngragents)(A) (or (AD)) for an antifouling

pai nt and a copolyner (B) for a self- polishing type

~antifoul ithg pairlct [RGEHsd tid sappefesabl eodhat s the

antifoul ing paint
allowing a metal itself to directly react with a

carbexylic acid to obtain a carboxylic acid metal salt.

The carboxylic acid metal salts mentioned above
can be readily prepared also in the.course of the
production of paint using the carboxylic acids.

For example, the carbdxylic acid zinc salt can be
readily obtained by mixing zinc white (zinc oxide) with
the carboxylic acid.

In this preocess, the carbéxylic acid and zinc
white are kneaded by a dispersing method using a.
disperser or varibus'mills in the presence of arpublicly
known solvent for paint if necessary to obfain a
carbexyliic acid zinc salt and then compounding the salt
with such various components as added to a paint
composition, to prepare a desired paint composition

(antifouling paint composition).
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conposi tion does not substantially contain an
antifouling SF-1128 73 agent which is a | arge burden

t dR-he8&nvi ronnment, such as a tin conmpound, and

consequently, a coating filmhaving no evil
i nfl uence on the environnent can be forned.

‘Moreover, the coating fil mgontains the conpoundi ng

agent 5 (A) for an antifouli'ng paint, which functions

as a hydrolysis controlling agent or an elution '

assi stan t .hydrol ysis rate of.the

copol ymetf[f( %?lef éé%tabos I -cy&ﬁli%/hafrhdg Ve Whti% GG myesent
p%i nt. cont ai ned C%n t he coat | ng filmis favorably

COnt roT SETEHHPE Y el 0ET i FRES BT t RESRAT E0Gt # R int, a
filmis maintained stable.(constant) over a |ong

p8EGd SRl i Treretgieyihe atidi ba Fareedfimnthe
antifouling agent is constant and the antifouling
agemtltéxn aigrtexcel | ent controlled rel easability.

In addition, the antifouling paint conposition of

t he i nvehti dhehadbois exoeklsent ilrongdear MARHIIRUHNG
property and can be preferably applied particularly -

t probiups iowNmianG: 10 thenethi Y1 £ oubd 0o £, ¥ adh, oy
to underwater structures, fishing tackles ‘and

f hshibRgeRets, j Lstatd i.r X
[ SShSrOgets usah g S A CATL PN ceBhon ox

2gﬁk%ggkkgﬁﬁﬁgakg%g§ﬁ'%p%éﬁ§§¥§qgﬁg(égegé”pékliciy known
may be properly used.
[0074] The component (A) has excellent compatibility with
the later-described copolymer (B) for a self~polishing
type antifouling paint, particularly a silyl ester
copolymer, and an antifouling paint composition
containing the éomponents (A) and (B) exhibits proper
elusion into seéwater and is excellent in properties such
as coating film erosion acceleration property and
antifouling perforﬁance improving_property when a coating
film is formed from the composition.
[0075] The compounding agent (&) for an antifouling paint
is contained in an amocunt of 0.1 to 300 parts by weight,
preferably 1 to 200 parts by weight, more preferably 5 to
100 parts by weight, particuiarly preferably 5 to 50

parts by weight, based on 100 parts by weight of the

hydrolyzable copolymer (B) for a self-pelishing type



antifouling paint, which is a filmformng conponent,
a Ppolé':meri zabl e unsaturated carboxylic acid hydroxy
nettal 1%F- 1128 74 salt - based copol ymer (B-a) and/or

"a polynerizabl e unsaturated carboxylic acid netal
conmpound- based copolyner (B-b) containing a
constituent unit derived f7om a polynerizable

unsat urated carboxylic acid netal 5 conpound

contai ni ng no hydroxyl group (-OH) directly bonded

t caret el ived Qe ints enph-oyetat [ 008QLtAsri hech@BRBEY in the
pol ymeri zabl e unsaturated carboxylic acid hydroxy

el el ovpadd s Daseds copel ¥l iA8-phind c&mﬂ?%?%?%ﬁyéfcthe

acid hydroxy netal salt-based copol yner

pr: |y e _ atter. "pol rizabl e
ey Caroset PR TEfu S iRnahasE s apB Rer
copol yner. (\B-b) containing.a constituent unit derjved

fr gnn?% Woi %]re% Z5bt & Uhs at%ﬁ}eé’t ggnec SBBIAGE abil 18

nmet al, conpound caontai ni ng no hgdroxill group (-0OH) _
diTEETA YOS BorEd 13 £ HHAF - abBF Ol ¥S {fret A¥acPYl pccoating
acid netal salt- based copolyner (ii) containing no

hyfdrigk yianfrioilf borndieerationd hbiml avenriszpbéterabliy £ilm)
enpl oyed. [0081] As the (neth)acrylic acid hydroxy
netcineshl frdrasgte wopollyimey énfifeuthna pesnh composition
Rp- COOM OH (Rp: base resin, 20 M zinc atom or ,
capperpratam i(atiela) erdntmed Bleat omd a8 dessribed hAtifouling

Japanese Patent Laid-Open Publication No.
performance of the coating film, particularly antifouling
performance in the highly fouling sea area or in the
static environment, is exhibited over a long period of
time, so that such an amount is bréferable.
[0076] For the same reasons, the compounding agent (A}
for an antifouling paint is desirably used in an amount
of.usually.0.01 to 90 parts by weight, preferably 0.1 to
50 parts by weight, in 100 parts by weight of the

antifouling paint composition {except solvent).

[6077] < Antifouling paint composition >

The antifouling paiht compositioﬁ of the invention
comprises the compounding agent {(A) (or (AD)) for an
antifouling ?aint and a copolymer (B) for a self-
polishing type antifouling paint.

[0078] It is preferable that the antifouling paint

composition does not substantially contain an antifouling



209005/ 1996 or Japanese Patent Lai d-Open Publication
No. 286933/1997 is enployable. SF-1128 75 [0082] As
t heFgopol yner (ii), i.e., the (neth)acrylic acid
netal salt-based copolyner (ii) containing no

hydr oxyl group bonded to a netal atom a
(meth)acrylic acid netal salt-based copol yner

‘described in the 5 paragraphs [0036] to [0049] of

Japanese Patent Lai d-Qpen Publication No.

3 revi ous| roposed e resent
aé%%%géﬁggg?ﬁa%?e%i%a% gcgﬁgé ni%%t%EepSBXQFSBW§ntI_SUCh as
[ 0015 tq8h904{l of Japanese Patent Laid-Open .
bl Tt TIOR3 7 PRO9gURE Ldifpl By 5BRE NF0 TEG083RVing
In the present invention, the polynerizable

urf&at e¥ bt eth EHidesy | 9o Bepdehydroxypenst ahnshbt fhased .
copolymer (i) is preferably a copolyner having, in a
mifeeetesra donstoauemy Ohiw deritwédsf tbe acmpounding agent
pol yneri zabl e unsaturated carboxylic acid hydroxy

metfel Bat tar Bartepfesehtedobynthewhobhowihngtf enguka 4

[I]: R-COOMOH I [I] wherein RL is an unsaturated -

b%mﬁﬁ&imﬁﬁaﬁiﬁg%%Hﬁﬁéq%%_%ﬁ' assrirg;\/:ant, 50

. CHZ=CH, HOOC- CH=CH or

10

15
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o T oy B BT o were

D@%%%éﬂfﬁh‘Hyéé“%{€¥%%&ifgg paint contained in the coating
film is favorably controlled, and the erosion rate of the
coating film is maintained stable (constant) over a long
period of time. Therefore, the elution rate of an
antifouling agent is constant and the antifouling agent
exhlibits excellent controlled releasability. In addition,
the antifouling paint composition of the invention has
excellent long~term antifouling property énd can be
preférably applied particularly to ships running in the
highly fouling sea area and to undefwater structures,

' fishing tackles and fishing nets used in the static

" environment.

[6079] Copolymer (B) for self-polishing type antifouling
paint |

As the copclymer (B! for a-self—polishihg Type
antifouling paint, which is a film-forming component, a

polymerizable unsaturated carboxylic acid hydroxy metal
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coating film the. copolyner (i) is nore preferably a
(neth)acrylic acid hydroxy netal salt-based copol yner
hﬁﬁﬂﬁéga constituent unit derived froma
(meth)acrylic SF-1128 76 acid hydroxy netal salt,
still nore preferably a (nmeth)acrylic acid hydroxy
net al salt-based copol yner 74havi ng a constituent unit
derived froma (neth)acrylic acid hydroxy netal salt
wherein the metal atomMis zinc 5 (Zn) or copper

( €a) £-paktiic thanliympref @-abl yamd/ dretd)er yhé €1 ach Te

hydr oxy netal salt-based copol yner having a

canshithuart duhb-derived fdiom r@e{é@tm%&hﬂﬂ%a% d
hydroxy nmetal salt wherein Mis zinc (Zn). [0085] In

i tin O ; ol d 10 .
CGPISARE (UM I T AU Sl Mervea
h¥droxgl roup.ba ﬂ%g to netal .ato

is,.for_ .

X! 8, PR LCBROI T © HAVIAT S T e B C poid metal

constituent unit derived froma _polynerizable -

uASEPAMECe ORAABOXYY Cadivii TRt et FotoulicPl) directly

represented by the foIIgMLng formula [I1]: 15

. Rended fPLAR Fetpl wemd| A Rienl@edinsat ur at ed

bond- contai ning organic group selected from _

CHREE@0CHBE +fheCHRx@dr, pddQGGH-CHhlanthsaturated carboxylic

HOOC- CH=C(CH3) -, -COON may forma netal salt or an

ester, hyMrosyvameetadl satlombay et ef@bd Ve fretmtajat am

other than Si, 20 L is an organic acid residue - OCOR

2 (£B2hi) SicaflalK¥le 10 OURiroxy metal salt-based copolymer (i)
is preferably employed, and as the latter “polymerizable
unsaturated carboxyliic acid metal compound—based
copolymer (B-b) containing a constituent unit derived
from a polymerizable unsaturated carboxylic acid metal
compound containing no hydroxyl group (-0H) directly
bonded to a metal atom”, a (meth)acrylic acid metal salt-—
based copolymer (ii) containing no hydroxyl group bonded
to a metal atom is preferably employed.
[00811 As the (meth)acrylic acid hydroxy metal salt-based
copelymer (i), such a resin Rp-COOM-OH (Rp: base resin,
M: zincAatom or copper atom (divalent metal.atom)) as
described in Ja@anese_?atent Laid-Open Publication No.

2050605/1996 or Japanesé Patent. Laid-Open Publication No.

$2B6933/1997 is employable.
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of 1 to 25, carbon atons, a cycl oal kyl group, an
aromati ¢ hydrocarbon group, preferably a phenyl
grjupl2&r an aral kyl group, which may have a
substituent; this organic acid residue may be an
organi c acid residue derived from SF-1128 77 the
novel cycl oal kenyl carboxyl i¢. aci d- based conpound [V]
or the novel bicyclial kenyl carboxylic acid-based
conpound [VI] of the invention which is one kind of

any n d b e sane a or different
fréﬁ?%%lg%(Fﬁ§ %ﬁﬁéﬁ§$?#sF%£ unbef - of $a|@hgg?§prylic
t t al " t he th I

S5y o efr%lbﬁ?% G RFSohtal nfAgLalRing 0o

‘constituent unit derlved fron1a met h)acrylic acid
SR Bkt

dﬁﬁ&*&&m%ﬁ@ﬁmﬁpr@ KyH?oxytongr supmbthiledrylic
to a metal atom and is particularly 10 preferably a
casaldy mateHavialg- Z2msord sl vher néeatrabed i M and
containing a constituent unit derived froma

( rettEcaemis o @ zZiancl @&ﬂ%]omfcmﬂpﬁﬁe§@|Patent Laid~Open
contai ning no hydroxyl group bonded to the zinc or

Cc Pmpdri cattamn [N&QS@BTm/CloaJ@sbyﬁeévi&lsif Poposed. by the
sel f-polishing type 15 antifouling pain ? use |n

t e dsryentign.i el erabl yr&li( r@é@éﬁﬁg%@l ﬁ% a‘E}Sg paragraphs

sal t - based copol yner, has long- terms

m@b@l’f}%o'tléb' loictays ]a%@ %Va?r:alg %&3 C&élponfouﬁlf(ﬂ’do%?%p%}aﬂ?§lcatioﬂ

function of |npart er m ant

tﬁbth%o%%%EVﬂ%ﬁglls mﬁﬁéfgéﬂgﬁh)acryllc acid

[0083] In the present invention, the polymerizable
unsaturated caﬁboxylic acid hydroxy metal salt-bhased
copolymer (i) is preferably a copolymer having, in a
melecule, a constitgent unit derived from a polymerizable
unsaturated carboxylic acid hydroxy metal salt
represented by the following formula [Ij:

R-COOM-OH (1] -
wheréin R' is an unsaturated bond-containing organic
group of CH,=C(CHi)-, CH,=CH-, HOQC-CH=CH- or HOQC-
CH=C (CH3) -, -COOH may form a metal salt or an ester; and
M is a metal atom, such as Zn or Cu. |
[0C84] From the viewpoints df properties of the resulting
coating film, the,cqpoiymer (1) is more preferably a
(meth}acrylic acid hydroxy metal salt-based copolymerr

having a constituent unit derived from a (meth)acrylic
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20 netal conpound-based copol yner is, for exanple, a
copol ynmer which is obtained by copol yneri zing a
(n8t-h)2&rylic acid metal conpound (a) (pol ynerizable
nmononer) and "anot her nononer" (b) copol ynerizabl e
with the netal conmpound (a) (rnononmer (a) ) and
contains SF-1128 78 constitglent units derived from
the (meth) acrylic acid metal conpound (a) in
amounts of usually 0.01 to 99.99% by weight, .

pr&fes @*&r@x?%@@% bya yei gatt,ilqn%ocrfég%ﬂéﬁ@ﬁblwﬁ ts

derived Tromthe another nononer (b)

co j ' oner- (1a)..dn.t S| I
amoanr ey S EGELE LS bR R e e o A i ymer
98 t0. 50% by weight ((a)+(b), =.100% wei ght).. .
O8I o e b Ehret | Lo bR L e SidsiacsvLic
used, .in gxpressioni su&h as "(meth)acrylic acid ]
met &k 9 18V ConpouRat BasBY EopBryTer Q@ifd Micty ez dblies zinc
unsaturated carboxylic acid hydroxy netal salt-based
cop@tyne¥ "CopRns {(Fhht Parthevgeadar attissreohblthe

copol yrmer, the substance inmediately before "-based"
(elmethlaeth) aecrytid heddoxpermalt adompdundvdaed asgpadfymer
(rmeth)acarylic acid netal 15 conpound-based) or its

anad-opeti sz cospoubtusuthuasti Beridesd \Ednv e | Gndt3eth@Sylic
an essential ingredient, but it is not always

rest 1l chedréQy ansase whereyhbeeSwb$t ance g ysgd in

the | argest anount anong the conponents used or
[0085] In the present invention, the {(meth)acrylic acid
metal salt-based copolymer (ii) containing norhydroxyl
group bonded to é metal atom is, for example, a copolymer
having, in a molecule, a constituent unit deiived from a
polymerizable unsaturated carboxylic acid metal cbmpound
represented by the following formula [II]:

R*-CO0-M-L, [11]

wherein R* is an unsaturated bond-containing organic
group selected from CHz=C (CHi3)-, CH,=CH-, HOOC-CH=CH- énd
HOOC~CH=C (CHs} -, —-COOH may form a metal salt or an ester,
M is a metal atom, preferably a metal atom other than Si,
L is an organic acid residue -0COK? (R? is an alkyl group
of 1 to-25,carbon atoms, a cycloalkyl group, an aromatic
hydrocarbén group, preferably a phenyl group, or an

aralkyl group, which may have a substituent; this organic

acid residue may be an crganic acid residue derived from
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in an anount of not |ess than 50% 20 [0090] Exanples

of the netals Mfor constituting the (neth)acrylic

acgjrd; pgt al conpound i nclude netals of G oups Ib,

lla, Ilb, Illa, Illb, IVa, IVb, Va, Vb, VIb, Vlib

and VIIl of the periodic table, specifically SF-1128

79 dival ent or higher neta} , such as Cu, Zn, N,

Co, Pb, A, Sn and Myj. O t'hese, Cu and Zn are
preferable. [0091] The (nmeth)acrylic acid netal

Cc ound (a) is a..salt, an ester or a conplex. 5

| COBaT STy T £ U U S Gl 6 o BUAYPT EeficPampound [V
nmetal salt-based copolyner (Bl) Wien Min the

f rmittg erFpli §igvirdtia  karord ot Heex vl hanasid-bashdasompound
Cu, Zn or My, the (neth)acrylic acid netal conpound

( modmed) the rdepessemtredvtbych his fohé omimg o f0afiobrykaic
(B-11). [0093] RL-COO-MLn (B_Il) In the fornula

(Bdild), RlpaM be ahe maate dasécadl Ffetder SapBras’, and
those in the formula [I1]. Particularly in this '

faomgled @Bikl b, nBmbeS: (T8 ‘SPHTE10F YO CLIgE OHP-AS 4015~ .
the formula [I1], Mis the aforesaid netal atom other

thaws3, reueReds Glhe 411 h IL{iﬁ)tbgdﬁ%?%ség%gFrably a

organi c acid which may be e same or romn

Frondiynber 2bhe N o afl e FALRRVA £ 268 LEY 0S4
(ﬁeth}acrylic acid metal compound containing no hydroxyl
group bonded to a metal atom, and is particularly
preferably a copolymer having Zn or Cu as the metal atom
M and containing a constituent unit derived from a
(meth)acrylic acid zinc salt or copper salt containing no
hydroxyl group bonded to the zinc or copper atom.

[0088] The copolymer -(B) for a self-polishing type
antifouling paint for use inlthe invention, preferably a
(meth)acrylic.acid metal salt-based copolymer, has long-
term siight watei~solubility as a vehicle component and
has a function of imparting long-term antifouling
property to the coating film; Such a (meth}acrylic acid
metal compound-based copolymer is, for exémple, a
copolymer which is obtained by copolymerizing a
(meth}acrylic acid metal compound (a) (polymerizable
monomer) and “another monomer” (b)-copolymerizable with

the metal compound (a) (monomer (a)) and contains
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and n is the same as above. 20 When L in the fornula
(B-II is a carboxylic acid residue (-OCOR2), the
&§Iic acid (HOCOR2) fromwhich such a group can
be derived may be a chain carboxylic acid or may
have an alicylic or aromatic ring, and exanples
t hereof include nonoval ent 7gar boxylic acids, SF-1128
80 such as propionic acid, valeric acid, oleic acid,
linoleic acid, linolenic acid, stearic acid, versatic

amdhsﬁﬂruanﬂlunlﬂh(dﬁMibédﬁiﬁbﬁeﬁhén ﬁ@ﬁhﬂhcryllc acid
napht henic acid, (neth)acrylic acid, benzoic acid,

tiM%ﬂ@QV%kméxﬁMﬁio kGBYhﬁﬂﬁBQ%§|b§ éghglﬁgS@QOl to 99.99%

conpound [V] of t i nvention and the no

ken d und [VI] _of .
the F%%’ﬁ%loﬁh%?%%gﬁﬁ" %%ﬁ%%eéopagfhgg ?h)gg yF Esgltuent
a nds ..represented by the fornmul a
(P SR G el emragr st apetonet (6]
[(CHQ CHG) coo ) ZZn] zi nc acrylate
[ CORP B0 2Pz W1 e MR FRe habd | ARet]e( Crpidual
(CH3) COO) 2Mg] , magnesium acryl ate
[(a@qzmé@ceoem 9. %Sopper0 - Wet fatryeagkt, preferably 98 to
[ (CH2=C( CH3) - CII})ZCM] copper acryl ate
[ (COR2 E@H-EAQ2Culza ) Z{mc ~verees abe wethacyyl ate 15
[ (CH2=C(CH3)-COO ) ((C3H7) 3C-COO-) Zn], zinc versatate
admplsate Th( EH2=GhbEER) ({HERH) 1 GG G ) Zota ZLD8sea” used

napht henate nethacrylate [ (CH2=C (CH3) - COO

(napkiheriseions such as ™ (meth)acrylic acid metal
compound~based copolymer” and “polymerizable unsaturated
carboxylic acid hydroxy metal salt-based copolymer” meéns
that in the preparation of the copolymer, the substance
immediately before “-based” (e.g., (meth)acrylic acid
netal compound in case of (meth)acarylic acid metal
compound;based) or its aﬁalogous comppund such as its
derivative is used as an essential ingredient, but it is
not always restricted to ércase where the substance is
used in the largest amount among the components used or
in an amount of not less than 50%.
[0090] Examples of the metals M for constituting the
{meth)acrylic acid metal compound include metals of
Groups Ib, IIa, IIb, IIla, IIIb, IVa, IVb, Va, Vb, VIb,

VIIb and VIII of the periodic table, specifically
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acid residue)Zn], zinc naphthenate acryl ate

[ (CH2=CH 000 (naphthenic acid residue) Zn], zinc

be¥fzddi% net hacrylate 20 [(CH2=C(CH3)-COO ) ((05H5)

COO-)Zn], zinc benzoate acrylate

[ (CH2=CH C00-) ((C6H5) 000-) Zn], nagnesi um benzoate

met hacryl ate [ (CH2=C(CH3) - 0pp-) ((C6H5) COO- ) My] ,

magnesi um versatate acryl ate

[ (CH2=CH COO- ) ((03H7) 3C-C00-) My], copper versatate
methacr et & [ K CHR=C(6EBA 1 Ws)lcﬁ( %H?C)@C Z%F 11\9128 Csol, Pb, Al,

CCC>)CU] copper benzoate nethacry ate

[( ) - copper pa enat e
net acryla e %?péﬁég%%ﬁ%éfg%%ii%Qn%?%t%%%f%gg%f
resi hthen te acrylate ]
%ﬁg¥§i+ﬁ%§) éﬁ@ dﬁ?H§SmFE§ﬂdG§FEﬂPndaﬁé is a
hydr es thereof [ 0095] The "anot her nononer (b)"
et 2T Vi R tHEP Mt h)acrylic acid netal
co ound (a) may be any of aliphatic type, alicyclic
t yige) Snid Jizabse Wmbteratedr cexhnplhéicaacid metal
(meth)acrylic acid ester or a vinyl 10 nonomer havi ng
a nddrdedeqrangr landdor (BN ami no group. [ 0096]
Exanples of the (nmeth)acrylic acid esters enployable
as the "a@hehher ipDNOREToER)I1d nClide; SONeREFS) HMom other
al i phatic type, such as nmethyl (neth)acrylate, ethyl

(retdy) acrylaten 25 RIOPYN (et} actyla 15.. 5.
(meth) acrylate, n-butyl (methj’ a{é%{%/ gggthyggggy]&c fcid

Uﬂ@ﬂ@f“ﬁ&ﬁﬁgdﬁd (ﬂgﬁ&ﬁe §)§£ﬁ¥é§é§teé §§h¥$he%gilOWlnq

formula (B*II).

[0093] R'-C0OO-M-I., o (B-TT)

In the formula (B-II}, R', M, L and n are basically
the same as those in the formula {[II]. Particularly in
this formula {B-II), R' is the same organic group as in
the formuld [II],VM is the aforesaid metal atom other
than Si, such as Cu, %n of Mg, L is the aforesaid organic
acid which may be the same or different from R',
preferably the aforééaidicarﬁ§xylic acid residue (~0OCOR?),
aﬁd n is.the same as above. |

Whén L in the formula (B-II) is a carboxylic acid
residue (-0OCOR?), the carboxylic acid (HOCOR?) from which
such a group can be derived may be a chain carboxylic
acid or may have an alicylic or aromatic ring, and

examples thereof include monovalent carboxylic acids,
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(meth) acrylate, lauryl (neth) acrylate, stearyl
%gsth acrylate, glycidyl (nmeth)acrylate and 2-

ethyl (nmeth)acrylate; nonomers of alicyclic
type, 20 such as cycl ohexyl (neth)acrylate and
I sobornyl (nmeth)acrylate; and nononers of aromatic
type, such as phenyl (neti®pacrylate and benzyl
(meth)acrylate. [0097] The vinyl nononer (b) having
a hydroxyl group and/or an am no group enpl oyabl e as
t bechanret peopiondnerncSE, 11328l 821 ¢ (H)1d copod yarerd zapl e
with the (meth)acrylic acid nmetal conpound (a) has

onlivdhi@ikaveiany 10ne 1@hid U QXYL L OUP @Nd, Ahersatic
am no group, and may be a nononer a dinmer, a triner

oractltaﬁ |a!ﬂ§%t1%n%cﬁ)&am sl t&ﬁ{ %Ciffdlﬁ Sgll?on‘pl?%éh?éhenlc

aV|ng one hydr oxyl group suc

>t/lgi)r’oxglpr O[))ylc% )a;%)é}ré).;lra élenza%dcngg h%@g{%l}at e
(mﬁ i R s R T ﬂﬁthoy% the

OXIde y butyrolactone F caprolactone and the like;
A REERTGON ARRerBe SQER lad LR B Rgarboxylic acid-
(rmeth)acrylate and 2-hydroxypropyl (neth)acryl ate;

mbaeer sorpeing dVddalke thydwoxdnvertoups, such as

glycerol (meth)acrylate; etc. are also enployable.
15 000698 xEimg LN offeitheh ) (whati yegeayll 2 161 @it MYompounds

be any
represented by the formula (B-TI} include zinc

methacrylate [ (CHy=C(CHz)-CO0O-)2Znl, zinc acrylate

[ {CH>=CH-CO0~) ZZn} , magnesium methacrylate [ (CH,=C (CHs3) -

. COO~):Mg]l, magnesium acrylate {(CHZ:CH—COO—}ZMg] ; copper

methacrylate [ (CH:=C(CHs)-COO~)z:Cu], copper acrylate

[ (CHz=CH-C00-),Cul, =zinc versatate methacrylate
[ {CHz=C (CHs) ~CO0-) ( (CsH7) 3C_CCO—) Zn], zinc versatate
acrylate [ (CHp;=CH-COQ-) ((C3H)3C-CO0-)2%nl, zinc
'néphthenate nethacrylate [ (CHp=C{(CHs)-C00O-) (naphthenic
acid residue) Znt, zinc .naphthenate acrylate [ {CHy=CH-COO-

) (naphthenic acid residue) Zn], zinc benzoate methacrylate

[ (CHy=C (CHz) ~C0O0-) ((CeHs) COO-)Zn], zinc benzoate acrylate
[ (CH2=CH~COO-) ((CgHs) COO~) Zn], magnesium benzoate
methacrylate [ (CH;=C(CHs)~COGC-) ((CeHs)COO~)Mgl, magnesium

versatate acrylate [ {CH,=CH-COQO-) { (C3H7) 3C~CO0-)Mg],

copper versatate methacrylate [ (CH,=C(CH;3)}-C00-} ( (CaH;)sC—



one of primary to tertiary nononers, and exanples
thereof include primary to secondary am no
gr3Fupk28ont ai ni ng nononers, such as (neth)acrylan1de
and butyl am noet hyl (neth) acryl ate; and

di met hyl am noet hyl (meth) acrylate, 20 di ethyl

am noet hyl (neth) acryl ate,gdi net hyl am nopr opyl

(et h)acryl ate, dinethylamnoettyl (meth)acrylate,

di butyl am noet hyl (neth)acryl ate, dinethylaninoethyl

('E?Jtdl) o ry'c%%#ﬁq %ﬁa@é Y4 am, no ié’t?é" [_ré 'Br(SCHa) —CO0-

acryl am terocycllc asic

h 3 | do | pyridi
arid gl T bazbl 6 c%é@éfrp% T
Mor eover, carbox acids, such as (neth) acrylic
adi (=Tt 4EBni T (gg H n%@?%$%né€lécéﬁdrsﬁéépﬁlgu ci gopper

esters derived from these carboxylic acids, styrene,
vinaphtolenate, ag ety [ §iHpréie CQOmst ha)aazirtyrle@mct radie,
- vinyl acetate, vinyl propionate, etc. are also
5 enp%d@a@”€ﬂ],[aﬁ@OPYﬁnadmmtmb@megfjcaCid met a
conmpound (nononer (a)) and the "another nonomer (b)"

camies leatlk Usedthtd sicigineor (b combd Dahe Oz M1 Woi th the
or nore kinds. [0101] The nononers (a) and (b) are

copeltyTerized cat dike meanbonsganhon ups qﬁyy at & d bonge

site to forma (rreth) acrylic acid netal

CUmOEDERE ORI d Kb RONELUEE  cyve a5,
for example, a (meth)acrylic acid ester or a vinyl

10  monomer having a hydroxyl group and/or an amino group.
[0096] Examples of the (meth}acrylic acid esters
employable as the “another monomer (b)” include monomers
of aliphatic type, such as methyl {(meth)acrylate, ethyl
(meth)acrylate, n-propyl (méth}acrylate, i-propyl

15  {(meth)acrylate, n-butyl (meth)acrylate, i-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2~ethylhexyl
_(meth)acrylate, lauryl (meth)acrylate, stearyl
(meih)adrylate, glycidyl {meth)acrylate and 2¥
methoxyethyl (meth)acrylate; monomers of alicyclic typs,

20 sueh as cyciohexyl (meth)acrylate and isobornyl
(meth)acrvlate; and monomers of arcmatic type, such as
phenyl {meth}aerylate end benzyl (meth)acryiate.

[00957] The vinyl monomer (b) having a hydroxyl group

and/or an amine group employable as the “another monomer
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15 these nonomers (a) and (b) may be arranged at

r}ﬁdgmgor bl ockwi se, but they are often arranged at
[0102] The (meth)acrylic acid netal

conpound- based copol yner obtai ned by copol yneri zi ng

such nmononmers (a) and (b) has a wei ght-average

nol ecul ar wei ght (My) of 2®Zusual |y about 1,000 to

100,000 and a glass transition tenperature Tg of

about -20C to +100C. [0103] In the antifouling paint

cofpdsiadron, yadiel zgmet hyaick ythe émethpetallic acid metal

conpound- based copol yner is preferably contained as

a deegicursdl ) cont el y nt@mShe 1428 8de 8FDHNLy@Foxyl group

usually 1 to 99% by weight, preferably 10 to gowaby

VWeirghtan r&?{fl@lcprgﬁfcﬁ[@méhcﬂ-@néQ 59%, by Mehaht . , Ve

the (nmeth)acrylic acid netal conpound- based copo §ﬁbr

i § iGNt & ned, qﬁ&@ht%mco n%gé %Q &b&&{s' fouflag

pai nt 5 conposition, I on éexer
S fact antifouling effect and exhibjts
pZ%gigﬁﬁﬁ%!éFb&Qﬁllq B ro§% t I5U aPt Ghodft 27
preferabl 0104]. i s deS|rabIe that the

F%hly[& A& W&%WY ac%%«po%n*&w%%-‘éﬂv%%blyner is

,contalned in an anount of 10 usually 1 to 99 parts by

el asretlertapl T deapryart s hyteighy abasand 2-
on the total 100 parts by weight of the conponents
ot vide =aitfvdul IHn?gil'ﬁaQHyl(ﬁdImosmurmhezexmiﬁuc&s of 2-
sol vent. Wien the (neth)acrylic acid netal

hydroxyethyl (meth)acrylate with ethylene oxide,

" propylene oxide, vy -butyrolactone, &—caprdlactone and the
like; dimers or trimers, such as Z-hydroxyethyl
(meth}acrylate'and 2-hydroxypropyl (meth)acrylate;
monomers having plural hydroxyl groups, such as glycerol
(meth)acrylate; etc. are also employéble.

(00928} The monomer (b) having an amino group may be any
Qne of primary to tertiary monomers, and examples thereof
include primary to secondary amino group-containing
monomers, such as (meth)acrylamide and butylaminoethyl
(meth)acfylate; and dimethylaminoethyl (meth)acrylate,
diethylaminoethyl (meth)acrylate, dimethylaminopropyl
(meth)acrylate, dimethylaminobutyl (meth)acrylate,
dibutylaminoethyl=(methjacrylaﬁe, dimethylaminoethyl
(meth)acrylamide and dimethylaminopropyl (meth)acrylamide.

Further, heterocyclic basic monomers, such as
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conmpound- based copol yner is contained in such an
anount 15 in the antifouling paint conposition, the
sgrifjage of the coating filmtends to have excell ent
stable erodibility and antifouling property for a

| ong period of time. [0105] The (neth)acrylic acid
nmet al conpound- based copglyner can be readily
prepared i n accordance w R or 20 by maki ng reference
to the processes disclosed in, for exanple, Japanese
Pat ent Publ.ication No. 64985/1995, Japanese Patent
E&P&ﬂ@’éﬁ%ﬁq% O ING Y865 E5T 1992, VingpanEsezole, are
Pat ent Lai d- Open Publication No. 80269/ 1992,

Fapan &5 IPatednte Lai d- Open Publication No. 80270/ 1992,

SF-1128 85 Japanese Patent Laid-Open Publication No.
128008/ 1988recyapanesebPayvent baiidQpemdPublsi dakithhacrylic
No. 128084/1988, Japanese Patent Lai d-Open

RubHi, catrizewrNe: al6809/MI089,c aapanese Fatetic acid,
Lai d- Open Publication No. 171066/1993, 5 Japanese

Batent kaird~v@uern: Rublireald Qm Noox+p8544L 1998 angrerc,
Japanese Patent Lai d-Open Publication No.

MR DI S nsyie, vin
HRTELE, 30003, 1, 5 L UG, B 0PRSS, (ol
(TUNSE i e opount (o) (rmnorer (9.0,
qgﬁ?ra%%ﬁqgg?qwﬁﬂgﬂgg?ﬁm£§%gé (bf” can be each used
singly or in combination of two or more kinds.

{0101] The monomers {(a) and (b) are Cépolymerized at The
cafbcn—carbon unsaturatéd bend site to form a.
(meth}acrylié acid metal_combound—based copolymer. in
the ;opolymer,.constituent units (a) and (b} derived from
fhese monomers (a) and {b) may belarranged at random or
bleckwise, but they are often arranged at random.

[0102] The (meth)acrylic acid metal compound—bésed
copolymer obtaiﬁed by copolymerizing'such monomers (a)
and (b} has a Weightwaverage molecular wéight (Mw) of
usually about 1,000 to 100,000 and a glass transition

temperature Tg of about -20°C to +100°C.

[0103] In the antifouling paint composition, the

A{meth)acrylic acid metal compound-based .copolymer is

preferably contained as a resin solid content in an
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such as 2-net hoxyethyl (neth)acrylate or nethyl
éneth)acrylate are m xed with an organi c sol vent,

Rdl 128 t hey are subjected to sol ution polynerlzatlon

at a tenperature of 60 to 180C for 5 to 14 hours in
the presence of a radical polynerization initiator,
such as t-butyl peroxyoctgaate or

azobi si sobutyronitile (AIBN), . whereby the copol ymner
can be fornmed. 20 [0107] (2) In a second process, a
eretmtacy hishaciy 1 et alogoppowndgha; 1pre BEOLIBRY 10 to
nmononer . (b) copol ynerizable wth the nononer (a-1),

and & .safdiratied liphatd € - £81 hoxyl L6 agtdbg%éight When
conpound. or” a 'sat ur at ed alicyclic carboxylic acid

L I [ F-112

T GERTPYRA O o0 A LS EBFRBINbL 6, O 10280 Bes 1o
I t d th t ed ‘

b ot S 4T e ot het tg%gl%%o‘igb%gfwl%t

to 14 hours in the presence of a radica

&ﬂ%ﬂﬁﬂ%%%ﬁﬁmn?ﬁ%nQQ%RQﬁlt%%@he§§r§StSBE%§faCt0rY

_ per oxyoct oate or azobisisobutyronitile (Al BN),

ki ol et gxtbeb i 6pnedrsLetogy @B?dﬂhlélty,
thlrd process, an unsaturated double bond-containing
car bored sudciah (ardint sushpasfefabib)acrylic acid
and anot her nononer (b) 10 copolyneriZab[e with the
monaner {a-id afeiraxed ywib ane grgani QcSQlY@nhClanﬁetal

they are subjected to solution

compound-based copolymer is contained in an amount of
usually I to 99 parts by weight, preferably 10 to 70
parts by weight, based on the total 100 parts by weight

of the components of the antifouling‘paint composition

~except a solvent. When the {(meth)acrylic acid metal

compound-based copolymer is contained in such an amouﬁt
in the antifouling paint compoéition, the surface of the
Qoating film tends to have excellént stable erodibility
and antifouliﬁg property for-a long period of-time.
01051 The (meth}acrylic acid metalcompognd—based
copolymer c¢an be readily prepared in accordance with or
by making reférence te the procésses disclosed in, for
exémple, Japahese Patent Publication No. 64985/13995,
Japanese Patent Laid-Open Publication No. 80205/1992,
Japanese Patent Lald-Open Publication No.“80269/1992;

Japanese Patent Laid-Cpen Publication Ne. 80270/1992,
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pol yneri zation at a tenperature of 60 to 180C for 5
to 14 hours in the presence of a radical -

ReLyymri zation initiator, such as t-butyl

per oxyoctoate or 15 azobi sisobutyronitile (AIBN), to
forma copolymer having at the side chain end a
carboxyl group derived fr the wunsaturated double
bond- cont ai ni ng carboxylic™acid (a-1). [0109]
Subsequently, the resulting copolyner, a carboxylic

e R 2R R Ry L RS %Xy?2§58§‘55358
of the copoly copper _acetate, ‘a car box
a?aafne(aqoc%ﬁ@nwaltoﬁéﬁ%%ega@la%mnb%aadeaz%ﬁa%fﬁé%&

metal atom M and capabl e of introducing an end group
(Agpansste datgntcdr pen akildl Feat Hee No OCORBVORRE8BI,

the sane as above) SF-1128 87 into the side chain

elhare sy Paireo dmicl-dipel; Nabéicetiacils . oL@l e6adi g3,

or linoleic acid, and water (pure water) are placed

| ThparceRC tRot ertthar tdreyo @t eptpactetiat Mo.t eppenayupes and

of 60 to 180C for 1 to 10 hours, and 5 thereafter,

t dﬁﬁﬂﬁﬂﬁgﬂéﬂ%lﬁhfduéﬁéhtPu&@@ch@léﬂoﬁbt030§§D§V§b§9
and renove acetic acid or the |like produced as a

e o

!ﬁé p%ggéé &%f&%%iVQQampléPtro uggg_5gt€hgh%oiiow1ng

_precesses {1) to (4).

{0106 (1) In a first process, a (mgth)aérylic‘acid métal
compound  (a) (mqnomer {(a)} .and another monomer {b)
copolymerizable with tﬂe metal compound (monomer {(a)),
such as 2~methoxyethyl (meth)écrylate or methyl

'(meth)acrylate, are mixed with an organic solwvent, and

~they are subjected to solution polymerization at d

temperature of 60 to 180°C for 5 to 14 hours in the
presence of a radical polymefization initiator, such as
t—butyi peroxyoctoate or azobisisobutyronitile (AIBN),
whereby the copolymer can be formed.

[0107} {2) In a second process, a (meth)acryliclacid
metal compound {(a-1}, another monomef (b) copoiymefizable
with the moncmer (a-~1), and a saturated_aliphatic
carboxylic acid metal compound or a saturatéd alicyclic

carboxylic acid metal compound or an aromatic carboxylic
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[0110] (4) In a fourth process, an unsaturated double
bond- cont ai ni ng carboxylic acid (a-1), such as

ChdtR¥ acrylic acid, and another nononer (b)

copol yneri zable with the nononmer (a-1) are mixed with
an 15 organic solvent, and they are subjected to

pol ynerization in the prggence of a radica

pol ynmeri zation initiator, such as t-butyl
peroxyoctoate or AIBN, to forma copolyner having at

tbheashdeathabReRt @ Gar BeXds Graup a—rg%i%aeﬁié ram+he:

unsat ur at ed doubl e bond-contai ning 20 carboxylic acid '

ey Pl o R et e o e

apabl e_of int uci n t.al m ch as zin

EI AP RS End e dhosty 1 B g 6t N6 chpalSives T e
zinc oxide (zinc white), a carboxylic bonded to the
REEEFNSEOMISE- TREH- B8 AN IaMECaRdbl R ot ntd ki FHgeh as
an end group (L) such as a carboxyli.c acid residue
itnbBtyhersires yediortendr egpblsigrapilomenilei e (AIBN),
valeric acid, oleic acid or linoleic acid, and water
aherpbgctlel mopaleaciorgarn en ftdmyedre reacted 5 at a
tenperature of 60 to 180C for 1 to 10 hours, and

tineneaf tiey, Ithe: tienpet aitued:s, rai setkdouddOed odd20C
to separate and renove reaction water or the |ike

Rloaduesd 238 & Py-Rnaduetic wherebys-a hydselyzabl e

(meth)acrylic "acid netal conpound-based copol yner in

W%E%B)a€E§hM%U5H%d, and another monomer (b)

copolymerizable with the monomer {a-1) are mixed with an
érgaﬂic solvent, and they aré subjectéd‘to solution
polymerization at a temperature of 60 to 180°C for 5 to
14 hours in.the presence of a radical polymerization
initiator, such as t;butyl peioxyoctoate éf

azobisisobutyronitile (AIBN), to form a copolymer having

- at the side chain end a carboxyl grbup derived from the

unéaturatéd double bond-containing carboxylic acid (a-1).
{0109] Subseguently, the resulting copolymer,-a
carboxylic acid metal compound capable-of introduéing a
metal atom M such as_cbpper (Cu)-into the.carbpxyl Qroup
of the copolyﬁer; e.g., copper acétate, a carboxylic acid
(HOCOR?,_RZ: the same as above) bonded to the metal atom M
and capable of intreoducing an end group‘(Lj such as a

carboxylic acid residue (-OCOR?, R?: the same as above)
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10 L,,: the sane as above) is introduced into the

side chain is obtained. [0112] Pol ynerizabl e
$h%rated carboxylic acid silyl ester-based

copol yner (B2) Next, a case where the copol ynmer (B)

is a 15 polynerizable unsat urated carboxylic acid

silyl ester- based copol y8fer is described. [0113]

Wen Mis Si as described above, n in the fornula

[11] becones 3, and in this case, the copolyner

beiconeiscasigel yheihzahie dnsgat uated cedrcbaxy ki, cvadied-i ¢

silyl ester 20 (nononer) represented by the foll ow ng

dotapl @1€Bcl2)ridRrCONSI k3 EBHER) arheieich R%dfé water)

~the sane organic group as in the formula [I1],

gﬁghpraeea QS ghgeﬁegsrortﬂbgf%%, a%%gr%%c%Q& a%n%

a chai'n al kyl group of "1t carbon at ons,
?ge»%%%%gﬁ?e oo 1oi-to 20 carhon oy *hade

ranch cyc| oal k rou an ar.o rocarbo "

%ﬁ%afﬁ?gfeﬁhs|§ GophayP: g%&uﬁalgﬁétgnq5% e14d e wo
al kyl silyl oxy group wherein the alkyl group is the 5
SR A5CaBbder SBAZR BFSWAT cRCHEY Favé e lddissbiredemed as a
[0114] Therefore, the polynerizabl e unsaturated
bmm&sz?llp@fawhergbwya byteplhasded ccopuityrecrivd iz acid
copol ymer having, in a nolecule, a constituent unit
metal compound-based copolymer in which -COO-M-L, (M, L,:

the same as above) 1is introduced into the side chain is
obtalned.

[0110] (4) In a fourth process, an unsaturated double

bond-containing carboxylic acid (a-1), such as

(meth)acrylic acid, and anéther meneomer (b)
Copblymerizabie with the ménomer {a—1) are mixed with an |
organic solvent, and they are sﬁbjected to polymerization
in the presence of a radical polyﬁerization initiator,
such as t-butyl peroxyoctoate or AIBN, to form a
cdpolymer having at the side chain end a carboxyl group
derived from the unsaturated double bond-containing

carboxylic acid (a-1}, similariy to the third process.

. [0111] -Subsequently, the resulting copolymer, a metal

oxide capable of introducing a metal atom M such as zinc
{(Zn) into the carboxyl group of the copolymer, e.g., =zinc

oxide (zinc white), a carboxylic bonded to the metal atom
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derived fromthe polynerizabl e unsaturated carboxylic

bd silyl ester. [0115] That is to say, Rl is an
unsatUr at ed bond- contai ni ng organi ¢ group
represented by CH2=C(CH3) - C}Z CH, HOOC- CH=CH or
HOOC- CH=C(CH3) -, and CCE%I forma netal salt or
an ester. 15. [0116] Three of L nanely, L', L 2 and
L3 may be the same as or different from one anot her
and are each_a h¥dro en _atomor any one of a chain
A kP groupPot 2Tt 6N25CEHFBGY 2t GTE FFP&Fer@bl ySUCh o35 2
20 carbon atons, nore preferably 1 to 10 carbon
a@@ﬁ@oxy\m@haﬁw hagéedusbiaich, the @icdoabipin 2nd, e.g.,
group, an aromatic hydrocarbon group, preferably a
pheoyliongroapidandadrralkydcsid yl okyigraupc wer incllhéc acid,
al kyl group is the sane as above, each of which nmay
have @atsubstbt YeAbedSEnli28 o Hbd,t diserprefer abt® reacted
that L', L2 and L3 nmay be the same as or different

fa@naOBsm@@Q&'eﬁr:eaB@ aoe reachs ey e ok qoﬂ}%u&s, and
kyl group of to 25 carbon atons, preferably 1

'29h&§é£??9e§t° e MO eE}%ieraﬁakié’ L]ats%dlgtocairlklf’”co &20°C to

tons, 5 stil nor e to 10 carbon ato

articul arl ref er abl rbo

ﬁ%ypﬁa%é b RO PRS2t olém‘w’a R s ducea
3-to 10 carbon atong @{gierabl 3 to 8 .carbon
a?%n%,bgﬁﬁrgdﬁﬁgny sgggP rolyz (meth)acrylic

acid metal compound-based copolymer in which —COC-M-L,{M,
L,: the same as above) 1s introduced intoc the side chain

is obtained.

[0112]7Polymerizable unsaturated carboxylic -acid silYl

ester-based copclymer (B2)

Next, a case where the copolymer (B} is a
polymerizable unsaturated carboxylic acid silyl ester-
based copolymer is déscribed.

[0113] Whén M is Si as described above, n in the formula
[TI} becomes 3, and in this case, the copolymer becomes a
polymerizable unsaturated carboxylic acid silyl ester
(monomer) represented by the following formula (B—léﬁ:

Rl—COO—Si—L;? ' : (B-12)
wherein R' is the same organic group as in the formu;a
-[II], and each L may be the same or different and is any

one of a chain alkyl group of 1 to 25 carbon atoms,
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whi ch may have a susbtituent. These L may be the sane
SEI % different fromRL. [0117] Such a copol ynmer (B)

14 opol yner having, in a nolecule, a constituent
unit derived froma silyl unsaturated carboxyl ate
nmononer represented by the following forrmula [I11A]
and a constituent unit deBPved 15 from an unsat ur at ed
nononer copol ynerizable with the silyl unsaturated
car boxyl ate nmononer. [0118] R1-COO- Si (L1L2L3) [I11A]
grederheliot muba2[ll IdaAfoorRE LS, mndtSfargbihel to 10
sane as above, and three of L, nanely, L1, L2 and L3
apebo20athessamdiah Ry RdBcanadbRidchp theycloalkyl group,
bel ow described fornmula [I111], respectively. The _
pal yrefhzabl ﬁya@&@ta%rﬁd;&ﬂnbowéfem S8ip¥ényl group,
ester-based copol yner (B2) (also referred to as a

I t e |
B ¥ T TR o A AL O AR CRE ot Lo the

AR R R N R R

f th nt t
ST BebE ShAre  adtin Gt 1RO 1T B JoSHert Sabe.
unsat urated carboxylic acid silyl ester. [0120] (a)
EBROOFY LAt 2GRFL Sderily &F T970TR PITY rRABYRARRT 1S a

unsaturated carboxylic acid silyl ester
copolymer having, in a molecule, a constituent unit

derived from the polymerizable unsaturated carboxylic
acid silyl ester.

[0115] That'is to say, R! is an unsaturated bond-
containing organic group represented by CH,=C{CHj)-
CH,=CH-, HOOC-CHEH=CH- or HOOC-CH=C(CHi)~, and -COOH may
form a metal salt or an‘éster. |

[0116] Three of L, namely, L', L” and 1L° may be fhe same
as or different from one another and are each a hydrogen
atom cr any one of a chaiﬁ alkyl group of 1 to 25 carbon
atoms, preferably 1 to 20 carbon atoms, more preferably 1
to 10 carbonratoms, which may have a bfanch, a cycloalkyl
group, an aromatic hydrocarbon group, preferably a phenyl

group, and an alkylsilyloxy group wherein the alkyl group

~is the same ag above, each of which may have a

substituent.
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Exanpl es of the polynerizable unsaturated carboxylic
§§hq §i|y| esters include silyl esters of 10

unsa%urated nonocar boxyl i ¢ acids such as acrylic acid

and nethacrylic acid, silyl esters of

a,/ 3-unsaturated dicarboxylic acids such as itaconic
acid, maleic acid, fumarf® acid and citraco-dibasic

acid, and silyl esters which are half esters of Ci,
/-unsaturated dicarboxylic 15 acids. [0121] The

const i tifents i ef@ERPYRATREBNt hel” pBld rer IEablbe the same
unsaturated carboxylic acid silyl ester is '

peeber dbfYeaesit] irofmerils) acojlhatre agohstig ueath vy one of
represented by the following formula [I11]: 20 [0122]
EConpbundl k8]l otHUR) o fCRRELCAGSI RE2RIBRIteoms - -ptdfdrably 1
SF-1128 92 [0123] wherein Ris a hydrogen atom or

16000, cpeBhar ablys,a rydr egeFatom H) 5o -COXL BN atoms,
forma netal salt or an ester, R' is a hydrogen atom

Qr i 81 MRLPY! H9LRUR1ARA 1RE2, 1 R3304, RL4, nay Iﬁ(ﬁ%ﬁb&lmy
Fe atom an

sane or different and are each a 5 hydrogen

B Iy kot o o e i Ry g GO f Tgreneh
o S2a R BT S St e Sl T P S,
more preferably 3 to 8 carbon atoms, and a phenyl group

which may have a susbtituent. These L may be the same or

‘different from R'.

[0117] Such a copolymer (B) is a copolymer having, in a

molecule, a constituent unit derived from a silyl

unsaturated carboxylate monomer represented by the

following formula [IIIA] and a constituént unit derived

from an unsaturated monomer copolymerizable-with the

- silyl unsaturated carboxylate monomer.

[0118] R'-COO-Si (L'LAL7) [IIIA]

In the formula [IIIAj;'R?, L', 1 and 1° are the
same as aboﬁe, and three of L, namely, L', L? and 1° are
the same as R*?, R and R in the below-described formula
[I11I], respectively.

The polymerizable unsaturated carboxylic acid
silyl ester-based copolymer (B2) (élSo referred to as a

“silyl ester compound”) contalining a constituént unit
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preferably 1 to 10 carbon atons, particularly
SFeferably 10 1 to 6 carbon atons, which may have a
E , a cycloal kyl group of the same nunber of
carbon atons as previously nmentioned (i.e.,
cycl oal kyl group of preferably 3 to 10 carbon atonms,
more preferably 3 to 8 c&lbon atons), an aromatic
hydr ocarbon group of 6 to 12 15 carbon atons which
may have a substituent, preferably a phenyl group,

derdveal kidai Ith exlygreauir ather eims ¢ Her at & | cagpaoupl ic
has the sane nunber of carbon atons as nentioned

akave s {1012 4s thhxan-a$ jofi &t hie scbSbéd Uent v Wit hdahath.
a hydrogen 20 atom of the aromatic hydrocarbon group

séch |4s arpbenylh v1 0L 9UPr cabmbeunepP! @2gd rbRchdde in the
aIkyI aryl and galogen [0125] The silyl

%3 achy! 8] Xmiro@6M§5¥kﬁ%§P Shi¥lderiv d from the

acrylate (type conS|t|tuent unlt can

d d
aerﬂy%eeosffa@ﬁf%%%%‘f%%éiﬁ% S %ﬁ%ﬁ%ﬂ-

R .CR1l COOSI.Ri ~R13R1 Il - :
LRI wiler ol rPHe s e sgﬁeltasd@reﬁfihef%? i gymeri zable
[II1] 5 and is a hydrogen atomor -000H, preferably
ATfafbgered AP IRECTS $heviafeta@s R11 in the

formula [I11] and
Examples of the polymerlzable unsaturated

carboxylic acid silyl esters include silyl esters of
unsaturated monocarquylic acids such as acrylic acid and
methacrylic acid, silyl esteré of &, B-unsaturated
dicérboxylic acids such as itaconic acid, maieic acid,
fumaric acid and citracb*dibasic acid, and silyl esters
which are half esters of o, B—unsatu#ated dicarboxylic
acids.

[0121] The constituent unit derived from the
polymerizable unsaturated carboxylic acid silyl ester is
preferably a silyl (methiacrylate constituent unit
represented by the following formula [III]:

[0122] [Compound 18]

CH(RY

CrRMcoosiR*RPRY -~~~ [}

|
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 (erwste) adt’

is a hydrogen atomor.a nmethyl group, and R12, R13
?@gli 4 are the sane as R12, R13 and R14 in the

ormula [I11], may "be the same or different and are
each the same hydrogen 10 atom al kyl group,

cycl oal kyl group, phenyl g;oup which may have a
substituent or al kylsilyl group as nentioned

above. [0129] Exanples of the silyl (meth)acrylates
(111-a0 . includg silyl (neth)acrylates wherein R12
RS20 Re ke K51eng éﬂ&ﬁg%%ﬁéoah&ffhé@%crp%ferably
trimethylsilyl (nmeth)acrylate, triethylsily
@EretERsap attem ipr Bingyy (et aeeydhtsalt or an
triisopropylsilyl (meth)acrylate, tributylsilyl
§I3$ea hydrsgen bubyl sicl yl nghkrh) geoprat end R'Z,

and triisobutylsilyl 20 (nmeth)acrylate; and silyl
(et impacryl akesbwhehei BaRE2,0REB3. FfandnRl4ral @are each a
partially or conpletely different fromone SF- 1128

Yraampiiheltors UG astidhr seeobyt ¥t netdyd shd Yhumber of
(nmeth)acryl ate, sec-butyldinmethylsilyl

. | et : ' t
e

TR i Ronw SUMo MR BARCT X1 21 &l 09991 TN carbon

yacrylates cah be use
conbinatl on: LR Jy ool S{bYLa Bt MASHY! 2831, pore
preferably 1 to 10 carbon atoms, particularly preferably

1 to 6 carbon atoms, which may have a branch), a

- cycloalkyl group of the same number of carbon atoms as

previcusly mentioned {(i.e., cyclcalkyl group of

- preferably 3 to 10 carbon atoms, more preferably 3 to 8

carbon atéms), an-aromatic hydrocarben group of 6 to 12
carbon atoms which may have a-substituent, preferably a
phenyl group, or an allesiLyloxy gfoup wherein the alkyl
group has the same number-of carbon atoms as mentioned
above.

[0124] Examples of'the substituents with Which a hydrogen
afom of the aromatic hydrocarbon group such as é phenyl
group can be replaced include élkyl, aryl and halogen.
[0125] The silyl (meth)acrylate(s) from which such silyl
(meth)acrylate {(type) consitituent unit can be derived is

represented by the following formula (III-al):
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those wherein R12 R13 and R14 are each independently
an 10 al kyl group of about 1 to 18 carbon atons, such
a3-hefhyl, ethyl, n-propyl, isopropyl, sec-butyl,
tert- butyl or isobutyl, and nore preferable are

those wherein R12 is a branched al kyl group or a

cycl oal’kyl group. R13 and9R14 nmay be each the sane

as R12. Also preferable are those 15 wherein the

total nunber of carbon atons of R12 R13 and Rl14 is
alawts 15 Fhen2ta Grsueinisilyl (meth)acryl ates
triisopropylsilyl (nmeth)acrylate, trisobutylsilyl
(math); aetwated digjsec-butyl'met hyl silyl (meth)
acrylate sec- butyldlnethyIS|IyI (et h)acryl ate and
tri-sec 20 butylsilyl (meth)acrylate are nost

preferably enployed, taking i'nto consideration ease

of p: % ion of the silyl (meth)acrylate copol ymer
and [lln}forn1ng property, storage stability and

eas of control of_s f pollshlng 11 95

proQﬁ{ Cgﬁ(gﬁfgqug g paimt - od\fi on

conpri si ng e sil (neth)acrylate copol yner. .
[0132] (b) Constituent unit derived from polar group-
cont ai ni ng (neth) acrylate 5 In the pr esent
|Hvé@t|@her@by1éicgﬁsthEuenmeunBtR,den|VEd ffoomupal A0 1T
group-containing (neth) acrylate is desirably

cont aisned hiyegetdwer atidoh drhe-comist igtendrami ¢ a (Bydrogen
derived fromthe polynerizable unsaturated carboxylic
atom (H), R is the same as RY™ in the formula [TII] and

is a hydrogen atom or a methyl group, and R'?, R*® and rR™
are the same as R, R'" and R in the formula [ITI], may
be the same or different and are each the same hydrogen

atom, alkyl group, cyclecalkyl group, phenyl group which

"may have a substituent or alkylsilyloxy group as

mentioned above.

[0129] Examples of .the silyl (meth)acrylates (III-al)
iﬁclude silyl (meth)acrylafes wherein RY, RY® and RY are
the same as one another, such as trimethylsilyl
(méth)acfylate, triethylsilyl jmeth}acrylate,
tripropylsilyl (meth}acrylate, triisopropylsilyl
(methjacrylate; tributylsilyl (meth)acrylate, tri-sec-
butylsilyl (meth)acrylate and triisobutylsilyl
(meth)acryléte; and silyl (meth)acrylates wherein Rr*?, RrY’

and R' are partially or completely different from one
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acid silyl ester. The constituent unit (b) does not
have 2k0 to be necessarily contained in the sily

ester copolyner. [0133] The constituent unit derived
from pol ar group- containing (neth)acrylate is not
specifically restricted ggOV|ded that it is a
constituent unit derived fron1a (met h) acryl at e- based
nmononer having a polar group, but 15 preferable is a

: g%? tltuent %Qi%igifre%g %E%g%f%ﬁylfl % ﬁggh jacrylate,

CR15CCZR1 === 1128 96 [0135] mhereln Ris a
iﬁRﬁcﬂRﬁV%ﬂ%ﬁﬁ%ﬁyl%%iYi ﬁ@%?%?éEFylaéehydrogen at om
(H , R15 is-a hydrogen atomor a nmethyl group, Zis
atloxygee aeevd o LY NRIPe thvhearZlegean oxygen at om
R16 is a hydroxyal kyl group 5 which nay have a

- sufystnd et di@rdydi oxyey cloatkybkogrydape aad

pol yal kyl ene gl ycol group represented by the fornula

-nd RLB0) £ il (RESp{ s any Al kb Eneaghgupteand n is an
integer of 2 to 50) or an al koxypol yal kyl ene glyco

F@L@orepmgsgﬂé@g byithe ﬁ@tﬂvh@ry(x@&%n&n( BX L$edNin
kyl ene 10 group, is an al kyll group, and n is an

| DLR9REaPIoA TO 100), and

[QlBi] Of such silyl {(meth)acrylates, preferable are
those wherein R**, R*® and R'® are each independently an
alkyl group of aboui 1 to 18 carbon atoms, such as ﬁethyl,
ethvl, n-propyl, isopropyl, sec-butyl, tert-butyl or |
isobutvl, and more-preferable are those wherein R is a
branched alkyl group or a cycloalkyl group. R*® and RY
rmay be each the same as R'2. Also preferable are those
 wherein the-total number of carbon atoms of R'Y, R and
RM is about 5 to 21. Of such silyl (meth)acrylates,
triiéopropylsilyl (meth)acrylate, trisobutylsilyl
(meth)acryiate, dimsec~butylmethylsilyi {meth)acrylate,
sec-butyldimethylsilyl (meth}acrylate and tri-sec-
"butylsilyl (meth)acrylate are most préferably emplovyed,
taking into consideration ease of preparatioﬁ of the
silyl (meth)acrylate copolymer and film-forming property,

Storage stability and ease of control of self—polishing



when Z is -NR 17, R17 is an al kyl group which may be
substituted with any one of a hal ogen, a hydroxyl

8 an anino group, a substituted am no group, an
acyl group 15 and an al koxy group, and R16 is a
hydrogen atom In the fornmula [1V], the nunber of
carbon atons of the hydr@&syal kyl group is preferably
1to 18, nore preferably 2 to 9, and the nunber of
carbon atons of the hydroxycycloal kyl group is
prefoerayl w3 aho 21081 feorle ri2) o eher abhye Sit0018. cderising
nunber of carbon atons of the al kylene group in the
poley alikyliengedhy ceh var-aup dSpopyréerably 1 to 8, nore
preferably 2 to 4. The nunber of carbon atons of the

I n r [ I _
M SR 4, e pch Yo 898 SIEE o

r.abl.y ﬂgpber of carbon atons of the
a%&ﬁ% f%%%@%b 1to 8, nore preferably 2
to 4, a |s al k gr.ou

f lig. .
5 struetufB, TOTRBISARRE e OLBE org]fgfqu%§5%fld}36ﬂt anit

exanpl e, a nmono- or 5 dial kyl am no grou of 1to
CHoiE htlgit PaHd Tt e 38y COFdLpipe, m%*fh)e@(%wr%teahs
al kanoyl group of 1 to 6 carbon atons or an al koxy

Jresur adfl vl qateic@achdr rdner FOIB6FhThecwypshtuenat ednit
mononer from which the unsaturated nononer

clenstddwierdd unidam (th)e ganl peedérbvéd ussaﬁurepeésemtbdxyllc
by the following fornmula (1V-a)
acld silyl ester. The constituent unit (b) does not have
10 . to be necessarily contained in the.silyl ester copolymer.
[0133] The constituent unit derived from polar group-
containing (meth)acrylate is not specifically restricted
provided that it is a constituent unit derived from a
(meth)acrylate—based:monomer having a'polar group, bﬁt
15 preferable is a constituent unit represented by the

following formula [IV]:

({01341 [Compound 2C]

CHR"

CRcozR® ____[1v]
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[0137] [ Conpound 21] CHR) CR SCOZR16 - - - - (Na)
f g Wherein Ris a hydrogen atom or - COOH,
pre erably a hydrogen atom (H), R15 is the sane as
R5inthe formula 15 [IV] and is a hydrogen atom or
a methyl group, Zis the s as Zin the formula
[IV] and is an oxygen atomior - NR17, [0139] when Z
is an oxygen atom RI16 is a hydr oxyal kyl group whi ch
ve a substu;uent a. hydr oxycycl oal ky
g %%5 Y1 erfe agpw O%‘?%Lﬁb I%p%se%@%% b@f%“é‘famy
formul a -(R180)r H (R 8. s an alkylene group, and n

ia hrsmen 2698 (Hint dyer 16f a2 hysisgero@ e or a methyl

al koxypol yal kyl ene gl ycol group represented by the
foronta z (IRK@n Rx (R i 3tam akkyN8he group, R is an
al kyl group, and nis an integer of 1 to 100), and 5

whtedh Z i35 -dNRb& vt asoan Rikyls gr oypinhivedl gy deup
substituted with any one of a hal ogen, a hydroxyl

GRoUPh mAP YN0 EOP: i BusHBSt ht H&@Qoégt%l@%ﬂl}tg,l ghoup,
acyl group and an al koxy group, and Rl a

3;5@%35%318}%;%3@ |t {861 C@?Suﬁéh%ﬁrésbﬂtteﬂeb?ggﬁﬁ@ Formula -

oxygen~at om exanp es of
JabZ%?tﬁ% nongrgl&l e%% grdﬂ.Ud%x%iQ¥Qﬂ§§%$t{9%eger of
a roxyethy
2 to 50) or an alkoxypolyalkylene glycol group
represented by the formula - {R*0),RY (R* is an alkylene
group, RY is an alkyl group, and n is an integer of 1 to
100), and

when Z is ~NR'Y, RY is an alkyl group which may be

substituted with any one of a halcgen, a hydroxyl group,

an aminc group, a substituted amino group, an acyl group

and an alkoxy group, and R*™ is a hydrogen atom.

In the formula [IV], the numﬁer of carbon atoms of
the hydroxyalkyl group is preferably 1'to 18, more
preferably 2 te 9, and the number of carbon atoms of the
hydroxycycloalkyl group is preferably 3 to 10, md:e
preferabiy 3 to 8. The nﬁmber 0of carbon atoms of the
alkylene group in the polyélkylene glycol group is
praferably 1 to 8, more preferably 2 to 4-- The number of
carbon atoms of the alkjlene group in the

alkoxypoiyalkylene glycol group i1s preferably 1 to 8,
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nmet hacryl ate, 2-hydroxypropyl acryl ate,

- 2-hydroxypropyl nethacryl ate,

3Felidr o- 2 2- hydr oxypropyl nethacrylate, 3-

phenoxy- 2- hydr oxypr opyl acryl ate, 4-hydroxybutyl

acryl ate, 15 2-hydroxybutyl acrylate, 2-hydroxybutyl
nmet hacryl ate, 6- hydroxyh&%yl acryl ate,

1, 4- cycl ohexanedi nmet hanol nonoacryl ate, pol yethyl ene
gl ycol nononet hacrylate (n=2), polyethylene glyco
momenetederylbdte A =4),. pthyehhybeme o fglopealon atoms of
nmononet hacryl ate (n=5), polyethylene glycol 20

- mprogRiRacHAle (NFefpolyeat hylene glyeeod preferably 2

nononet hacryl ate (n=10), polyethyl ene gl ycol
wenaethackyliat %l(ml@pou@ﬁmnbégf Ryl ene cgyé’fpcl: structure.

nnnonethacrylate n= 5 pol ypropyl ene glycol

0 ryl.at opy. SF- 1128
T T (r?f%g‘lfyplf TR/t iotact iate o
n thoxypol eth ly nonmet hacryl a
A4S TNESROT i e cdle here D i ?%?mﬁ%‘isﬁ]ﬂea)acyl
is -NR.' exanples aof such nononers include
REREPhyFol &ty ISR S5 a0 Fetiigidiret FyPdergf ahi e, carbon
N- et hoxynet hyl acryl am de, N, N -
@ﬁ@@@hgmaﬁwhéﬁﬁgﬁy{agﬁyma@ﬁaé to 6 carbon atoms.
N, N- di net hyl am nopropyl. methacryl am de, di acetone
dédyledniTée. Urk4d]r aittees enconmsatruratad winhometise (Uns&urated
can be used singly or in conbination of two or nore
kiondae r1Qop@t42lu Xt these Wnsatan ate ddeDNea®r Bs
(I'v-a), hydroxyl
represented by the following formula {IV-a)

[0137] {Compound 21]

CH(R"

CRPCOZR!S ---- (IV-a)

[0138] wherein R® is a hydrogen atom or —COOH, preferably
a hydrogen atom (H), R is the same as R in the formula
[TV] and is a hydrogen atom or a methyl group, Z is the
same as Z in the formula {IV] and is an oxygen atom or -
'NRN,

t0139} when Z is an oxygen atom, R'® is a hydrl_oxyalkyl
group which may have a substituent,_ a hydroxycyclioalkyl
group; a polyalkylene glyccl group represented by the

formula - (R**0),H (R*® is an alkylene group, and n is an
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group-cont ai ni ng nononers are preferable. O the

nﬁgﬁﬁﬁ¥l gr oup- cont ai ni ng nononers, 2-hydroxypropyl
acrylate, 2-hydroxybutyl nethacrylate and the Iike

are preferably used because an antifouling coating

film 15 having appropriate_elution property can be
obt ai ned. [0143] (c) Unsat®ir at ed nonomer constit uent

unit The silyl ester copolyner usually contains an

unsat urated nononer constituent unit (c) in addition
tbntener cohsti taenlf) uprt 2laf LERE YRS vadhstiengest! gl group
(b) 20 The unsaturated nononer constituent unit (c)

i sepresonsedt bgnthanfordil ferdfOf sRIM(BOt hsthe alkylene
constituent wunits (a) and (b). SF-1128 100 [0144]
Exaopb eSROfi daingatalrlat edgrmnoessd(e- 1y fnophnbiyeh of 1 to
t he unsaturated nononer constituent unit (c) can be

desih vedahacl ude: (neth)acrylic acid esters, such as
nmethyl 5 (nmeth)acrylate, ethyl (neth)acrylate and

octyl  (meth)acryl ayer skyrenes,, %ﬁy@sgﬁédﬁ ERC cn Iﬁay be

vi nyl tol uene and a- mefhyistyrene; vinyl” esters, suc

N T I e = L TV

esters, itaconic acid e rs, . :
an amino group, a subs%&%u%ed amino group, an acyl group

and an alkoxy group, and R*® is a hydrogen atom.

In the case where 7 in the formula (IV-a) is an
oxygen atom, examples of the unsaturated monomers {IV-a)
include Z2-hydroxyethyl acrylate, Z-hydroxyethyl
methacrylate, Z2-hydroxypropyl acrylate, 2-hydroxypropvl
methacrylate, 3-chloro-2-hydroxypropyl methacrylate, 3-
phenoxy-2-hydroxypropyl acrylate, 4-hydroxybutyl acrylate,
z~-nydroxybutyl acrylate, thydroxybutyl methacrylate, &~
hydroxyhexyl acrylate, 1,4-cyclohexanedimethanol
monoacrylate; polyethylene glycol monomethacrvliate (n=2),
polyethylene glycol monomethacryliate (n=4), polyefhylene
glycolimonomethacrylate {(n=5}, polyethyiene glycol
monomethacryiate (n=8), polyethylene glycocl
monomefhacrylate (n;lO),‘polyethylene glycol
monomethacrylate (n=l5), polypropylene glycol
monomethacrylate (n=5), polypropylene glycol

monomethacrvlate (n=9), poclypropylene glycél
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fumaric acid esters and maleic acid esters. O these,
S&;met hz?gacryl ic acid esters, styrenes and vinyl esters
ref erabl e because an antifouling coating film
havi ng 15 proper filmstrength is obtai ned. [0145]
The above unsaturated nononers are used singly or in
conbi nation. [0146] In the%resent invention, it is
desirable that in the silyl ester copolynmer (B2),
the pol yneri zabl e 20 unsaturated carboxylic acid
sidryimegsizerryaenst i tisertt) unk t8ethayyariey Condaynedei And
anounts of 20 to 80% by weight, preferably 30 to 70%
Bie Mg 0 1 Je DRl Areup: KOAbLAL AL G- {TBE h) @ﬁub@te

constltuent unlts (b) are contained in amounts of

14000 By, eg'&%’ deovﬁ{@fé‘biyms%oﬂﬂr&? 1015 0. 9& tﬁR”

%by vvel of her "unsaiurat ed noho

ent. uni c), 2l €. cont .
£ st yofmaugcf% ,m(op%% Wanflt L6 %%@f%faé?awlamdef
gé@b+c qgé)l fromthe viewpoints. of
S hal Er‘aa%lmwﬁ/hy%@qw}amﬁ@e: N, N-
wei ght aver age nol ecul ar_ wei é of the silyl
AR ER2)A C T ded are Bydyestivel mpanppropyl
chromat ography (GPC), is, desired to be not. nore
i ac20E00R , pﬂrieifce&iabﬂl@ 5¢090arpdd400, 000, fromthe
vi ewpoi nts 10 of ease of preparation of an
antlifldul g epainda o™ e di ngnomers (IV-a) can be used

singly or in combination of two or more kinds.

. [0142] Of these unsaturated monomers (IV-a), hydroxyl

group-containing monomers afe preferable. Of the
hydroxyl group-containing monomers, 2-hydroxypropyl
acrylate, Z-hydroxybutyl methacrylate and the like are
preferably used because an éntifouling coating film
having appropriate elution property can be obtained.
[0143] {(¢) Unsaturated monomer chstituent unit

The silyl ester copolymer usually contains an

-unsaturated monomer constituent unit (¢) in addition to

the constituent unit {a) and the qonstituent unit (b).
The unsaturated monomer constituent unit (¢} is a
constituent unit different from both the constituent

units {(a) and (b).
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the silyl ester copolyner (B2), storage stability and
Eguﬁggng wor kability of the resulting antifouling

int; and erosion rate and crack resistance of an
antifouling coating film 15 [0148] Preparation of
silyl ester copolynmer (B2) In order to obtain the
silyl (nmeth)acrylate cop®%ner (B2), 20 to 80% by
wei ght of the silyl (nmeth)acrylate (al) represented
by the formula (I11-a0), O to 40% by wei ght of the _
d@ééﬁl&r renrhsvorfer L(rtﬁsé)t@m*i@@rlé@@@m%é%gcrﬁé from which
formula (I'V-a) and 5 to 80% by wei ght of another _
trhsatumsated amrerbmernded) copetymeenzabhétwi(th cthebe
mononer (I11-a0 and the nmonomer (IV-a)
dealytbhihtielde .= 100% by wei ght) have only to be
random copol yneri zed by vari ous processes, such as

sol uti on %tﬂﬁ&ﬂgzmpahmﬁ@s@tﬂsonsu@lﬂ ks methyl
polynerlzatlon emul sion polymerization and

e [ e c a
%93&%@%é%ﬁ%ﬁ?%‘f%"%%%?la‘ﬁé iR Beeh

rlza; ,. a chain transfer agent my, be

n§ ‘49] As the radical polynerization
|n|t|ator h|therto known azo conpounds, peroxides,
etc. can He/NFHePy SEABI 8yed LYERRSp| ¥ IO fHaiopso and o -
compounds include 2,2 - azobisisobutyronitrile,
e NVAASHITSEE et hyl butyronitrile) and
2,2'-azobis(2,4
vinyl esters, such as vinyl acetate, vinyl

'beﬁzoate, vinyl propilonate aﬁd vinyl butyrate; and
chtonic acid-esters, itaconic acid esters,

fumaric acid esters and maleic acid esteﬁs. Of these,
(meth)acrylic acild esters, styrenes and vinyl esters are
preferable because an antifouling coating film having
proﬁer film strength is obtained.

[0145] The above unsaturated monomers are used singly or
in combination.

[0146] In the present invention, it is desirable that in
the silyl ester copolymer (B2}, the polymerizable
unsaturated carboxylic acid silyl ester coanstituent units
(a) are contained in amounis of 20 to 80% by weight,
preferably 30 to 70% by weight, the polar group-.
céntaining (meth)acrylate constituent units (b) are

contained in amounts of 0 to 40% by weight, preferably.
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~ copolymer (B2), 20 to 80° by weight of the silyl

10 di met hyl val eronitrile). Exanples of the peroxides
gpalipgle benzoyl peroxide, tert-butyl peroxyacetate,
tert- butyl peroxyoctoate, cumene hydroperoxi de,
tert-butyl peroxide, tert-butyl peroxybenzoate,
tert-butyl peroxyisoprOﬁgh'carbonate, tert-butyl
hydr oper oxi de and 15. pe [ furic acid salts

(pot assi um sal t, anﬁnniun1salt) [0150] As the chain

QWQE g ?ggegﬁdwgig pg%t nom?ﬁ#ﬁ%$poun Sted MOnOmer

following nmercapto conpounds descrlbed in the
paragraphsc PDoY?| (Fo pPOEB6IOTdRiNeshids @it of 5 to
Lai d- Open Publication 20 No.-206069/2002. SF-1128 o
803 bpowsiphfconpetingaily 1UC diva G0% HSEHZ ght

Co- (C2H40) 2 C-CH2SH 0 : CH30(C2H40) 22 CC2HA5H (M 2)

0 (8) HERH4CCO=( C2BA0RY. WweiG2HASH frdrll )t Idi dWkB)nts. of

HSC2HA CO- (C2HA0) 1g- G- C2HASH HS 11 I[-/ 5 1 O-
Cobllihg- fATR~stCenfdh( Brd) erodibility.

[0147] The weight-average moleculat weight {Mw) of the
silyl estef copolymer (B2), as méasured'by gel permeation
chromatqgraphy (GPC},-is:deSired to be hot,more than
2QO,OOO,V§referably 5,000.&0 100,000, from’the viewpolnts
of ease of preparation of an_éﬂtifouling:paint contaiﬁing
the silyl ester copolymer (B2), storage stability énd
painting erkability of the résulting antifouling paint,
and erosion rate and crack reéistance of,an‘antifouling
coating'film;

[0148]'Preparation of silyl ester copolymer,(BZ)_

In order to obtaln the silyl (meth)aCrYlate

(ﬁeth)acrylate (al) represented by the formula (III~a0),

0 to 40% by weight of the unsaturatéd monomer (bl)-

répresented by the formula (IV—a) and 5 to=80%,by weight

of another unsaturated monomer.(cl) Copolymérizable with
. the monomer (III-al) and the monomer (IV-a)

'({al)+(bl)f(c1) = 100% by weight) have_onlf to be random-

copolymerized by various processes, such as solution
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HIl HH W_Il- “SH O CH3(OC3H6)30( C2H4) 1s
MR-1G28 SH (M 6) S CHa(OCsHel o( 0C2H4) 32- HN-{1- O O SH
S O 0-C NH C2H40C2HA0C2H4- HN- | - O - ~S

] - O C NH C3H60( C2H40) 2C3Hs HN--ClI-5 pJ S (M 70) HS
NCO-~ CHO-~0-~0 I|+62- I{ SH GH30C2H4OCCH2SH
CH30 (CZH40) m (C3HBO) 5CCH25H HSCZHACO ( C3HBD)
10CC2HASH 1° 0 0 SF-1128 104 [0152] [ Conpound 23] 0

PCIHee) Feed2SH b AR A0 USH &1, emulsion
polymerization and suspension polymerization, in the
presende,of a radical polymerization initiator. In the -

polymerization, a chain"transfer'agent may. be employed.

[0149] As the radical polymerization initiator, hitherto

known azo compounds, peroxlides, etc. can be widely

‘eﬁployed. Exampleélof the azo compounds include 2,27 -

'azobisisobutyronitrile, 2,2"-azobis (2~

méthylbutyronitrile)Aénd 2,2'“angis(2,4w
dimethylvaleroniﬁrile)ﬂ Examples of the peroxides
include benzoyl peroxide, tert-butyl peroxyacetate; tert-
butyl peroxyéctoate, cumene hydropexoxide; tert~butyl
peroxide, tert—bufyl-peroxybenzoate,_tertfbutyl
perOXYisoproﬁyl carbonate, terf;butyl'hYdroberoxide and
persulfurié'acid salts (potassium.salt, ammonium salt) .
[0150].As.thé chain transfer agent, a hitherto known
coﬁpdund is employable,rand éiamples thereofrinclude-the
following mércapto coﬁpounds descfibed in the paragraphs
{0077] to [0086] of Japanese'Patent,LéidwOpen Pubiication

No. 206069/2002.



CH3CH?2- i - CHROC2HAOCC2HASH CH2OC2HAOCC2HASH O-. 0 C
KRQUEEF2CH20) 40CCH2S H 0

HSCH=CO( CH2CH20) 4CH21- CH2O( CH2CH20) CCH2SH.

CH20O( CH2CH20) 40CCH2SH (M 12) 0 CH3

HSCHZC~( CH2CH20) ta \ | i 0. | O(CH2CH20) 16CCH2SH  CH
CH3 HSC2HQCO( HCH20) 20 \ 110 CHRCHO) 20CC2HASH  OHB.
CH3 CH3 CH3 0 O C2H40)| O( CH2CHO), 0 CC2H. 4SH CH3

o) QeSinfltinh 03 N I1--SH S (M~ HS - 11 HHO

(M-31)

| I
. HSCH— co—(cszo}z C—CH,SH
b '
CH30(02H40)22'C—02H4SH M-
I | (M-T)
HSG,H 4~ CO-(GoH40)—C—CaH,SH .
- (v1-3}

! f
HSCoH~CO~(CH4O)s 0~ c2H4SH
}o-o—mwow

S
gy S S S RRPNNI B -CO’\C/\
Py S e AL S

s
| cnstocaﬁe}aomsz—HN—"c—o——C 46
' s
CHS(OCSHS)‘LO{DCZHA}?JZ_HN_ ﬁ_o ) -7
S P
S /\C/\
\/&/D——o——c——nwcgmoczmoczm HN— o——C_
HS~ B!
, O—-C——NH—C3}-150(C2H4O}203H6'—'HN—C'—— :
i . S |
| He “ N—_— /\C/\
\:)\,}M ﬁ’i\f"v’\o’\vc’\/\r - C— |

S
CH,OC,H, G{l}GH ,SH

CH,0 (CH0) o (G:H,0) sLCH,SH

Hsc‘zﬂ,,go(cgﬂem ,Dﬁ}GZH4SH
0 0



O SH S (M9 HSII HO ~Hy-CO- ~CGNYO. 0, OtiO ~J_
HF-HR8M- - [0153] In the |ater-described Preparation
Exanple (S-8) of a polyner (copolyner), the chain
transfer agent 5 represented by the above fornul a
(M1) (poly(n=4) SF- 11280405 ethylene gl ycol
bi s( 3- mer capt opr opi onate) was used. In the case where
t he above polyner is used in an antifouling paint,

tihva s3ql L{tgdg@o@@ﬂ@/ryeﬂl zation process or the bulk
pol ymeri zation process wherein the 5 polynerization

is carried out in rganlc s%vent IS preferable
anong the aforesaid va BkSu 4 zation
processes. Exanpl t he orgam ¢ sol vents used in

‘the solution pol yrrerl zation gnclude: aromatic
hydr ocar bons, such as =peengoand,sol uene; 10
al i phati c hydrocarbons,| such as daexane and hept ane;

esters, such ascgidiyl-acetaje, 4 cﬁh;a_,yl acet at e;

alcohols such as i sopfopyl al coh and butyl
al cohol ; _ e CHzocszo’f’:CzHaSH ‘ '
N ‘ . .;01\_
, N
CHO(CH,CHR0),0CCH,SH
0 O
HSCHZGO(CE-ECHZO)‘,CHz— mCHgO{CH_-ZCHQO),fCCHzSH

CHZO(CHZCHZO)4OCC}-¥2$H (4-12)

CH3 _
c:H3 -

HSC;HA GO{CHCHZO)ZQ‘Q- —. o(C P&CHO)mCCquSH
CHa

, CH3 , ;
sl o
\ / 0(02H4O)1dCHzCHO)1Q CC2H4SH

VJ\,}”“J(’“%"){\ ”""D_Cm:

&
EH H oY
0—C—N_ g onmmff—&—£;

-9

HS || H

UsUYAhth &

5

: : o
H
o’\/owof\/of ! SH -

[0153] In the later-described Preparation Example (S-8)
of a polymer {copolymer), the chain transfer agent

5 represented by the above formula (M-1) (poly(n=4)
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15 et hers, such as di oxane and di ethyl ether; and

- ketiqnes, such as nethyl ethyl ketone and net hyl

i sobutyl ketone. These solvents are used singly or
in conmbination of two or nore kinds. 20 [0154] Silyl
ester copol yner (B2-1) I ghe present invention, also
enpl oyabl e as the silyl 8 ter copolynmer (B2) is a
silyl (neth)acrylate copolyner cont ai ni ng: SF-1128

Fapvalel sy e ool %o%%t@ﬁ il afee Yty

[ Compound 24] CH(R) r)il 1R21R22R23 - -

(U -a) %“[%%ﬁa%e‘f’%?ﬁew@ 8°RY8r Bgé#aFormsosed in an

-CO0H, preferably a hydrogen atom (H), R20 is a
I@Mrlé@elﬁlagoﬁfﬁérlta frBEeh Ao L igricup pq:mn@ﬁcza\d:zzm process or
are-each i ndependently a straight-chain al kyl group
afhel bid k10ot ambon zat-ams, rarculwery lwhgnreuin Wiech  may be
substituted or a trinethylsilyloxy group, and R23 10

oo 1§mealikylk igrodp ebrkit@ Hitcanbem at-ams whisdlvayt is

have a ring structure or a branch,- a phenyl group

frGc@ni@ aganbornhat Q% b sy B b8y Myﬂéﬁ%ﬁon
a trinmethylsilyloxy group; and
processes. Examples of ‘the organic solvents used in the
solution polymerization inclﬁde:
- aromatic hydrdcarbons; suéh as-xylenerandrtoluene;
aliphatic hydrocarbons, such as hexane and
hepﬁane}
esters, such as ethyl acetate and butyl acetafe;
alcohols, such as isopropyl alcohol and butyl

alcohol;

ethers, such as dioxane and diethyl ether; and

“ketones, such as methyl ethyl ketone and methyl isobutyl

ketone.

These solwvents are used singly or in combination

of two or more kinds. .

[0154] Silyl ester copolymer (B2-1}
In the present invention, also employable as the

silyl ester copolymer (B2} is a silyl (meth)acrylate .

" . copolymer containing:
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a silyl (meth)acrylate constituent unit (e) - -- 15
S&prlé8ented by the following formula (I11-b): 20
SF-1128 107 [0157] [Conpound 25] 10 CH(R ) CR20COCS
| RRAR25R26 - - - (I11-b) 1 [0158] wherein Ris a
hydrogen atom or -COOH, pneferably a hydrogen atom
(H, R20 is a hydrogen atomor a nethyl 5 group, R24
and R25 are each independently a branched al kyl or

cycl oal Kyki guoupnetnBateyifrearben ratons: and-RI6,is
a straight-chain alkyl group of 1 to 10 carbon -

, I I of 3to
%%grsggﬁe%r I?:%% %Ioﬁgr?f?ﬁ gfou Bﬂlk% ggaqcar bon
ﬁg}w&lch % e substituted or a
¢ ?ﬂpﬁ%@ Jroup. [0159] The constituent
unlts (d), (e) and (f) for constituting the silyl
(et f]) acryl ate copol ynmer (B2-1) are described bel ow

i n orjder. [0160] (d) Silyl (nmeth)acrylate constituent
unltpé_g sinI (rmeth)acrylate constituent unit (d)
: nted by the followng formula (I11-a) '
SF-1 2%0 21522523

CR*°COOSIR*'RZR>  ---- (-y)

[0156] wherein R° is a hydrogen atom or -COOH, preferably

"a hydrogen atom (H), R?*® is a hydrogen atom or a methyi ‘7

group, R and R?”” are-each independently a straight-chain
alkyl group of 1 to 10 carbon atoms, a phenyl group which
may be substituted or a trimefhylsilyloxy group, and R?’
ié an alkyl group of 1 to 18 carbﬁn atomé‘ﬁhichrmay have

a ring structure or a branch, a phenyl group of 6 to 10

_carbon atoms which may be substituted or a

' trimethylsilyloxy group; and

a silyl (meth)acrylate constituent unit {(e)

represented by the followiﬁg formula (III-b): .
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108 [0161] [Compound 26] 0 CH(R)

60SI RR1IR22R23 - - - - (Ill-a) [0162] In the
formula (lIl1l-a), Ris a hydrogen atomor - 5 COOH
preferably a hydrogen atom (H), R20 is a hydrogen
atom or a nethyl group, Rg% and R22 are each
i ndependently a straigh#- hain al kyl group of 1 to
10 carbon atons, preferably 1 to 8 carbon atons,

referably 1.tq9 6 carbon atons, a phenyl group

&E?gﬁ?n§§0@@0 @ﬁguted or 10 a trinmethylsilyloxy
group. Exanples of the straight- chain al kyl groups
i nclude methyl, ethyl, n-propyl, n- butyl, n-pentyl,
n- hexyl, n-heptyl, n-octyl, n-nonyl and n-decyl.
[0163] Exanpl es of substituents with which a hydrogen
15 akffq' abhe phenyl group can be replaced include
al ky éﬁ%/ and hal ogen. [0164] R23 is an al kyl
groug of 1 to 18 carbon atons, preferably |I.to 12

carbékg_b pLefiseraply 1 to 9 pgn at ons,
whi ¢ y%@gﬁiﬁgsgucturef&*a ggﬁ?ﬁ SF- 1128
109 Ja phenyl group of 6 to 10 carbon atonmns;

prefdrably 6 to 8 carbon atons, which may be
substituted, or a '

[0158] whérein RP is a hydrogen atonm or -COOH, preferably
a hydrogen atom (H}, R* is a hydrogen atom or a methyl
group,.R”'aﬁd R%'are each independently a branched alkyl
or cycloalkyl group of 3 to 10 carbon atoms, and R?® is.a
straight-chain alkyl group of 1 to 10 carbon atoms, a

branched alkyl or cycloalkyl group of 3 to 10 carbon

- atoms, a phenyl group of 6 to 10 carbon atoms which may

be éubstituted of a trimethylsilyloxy group.

[0159] The constituent units (d), (e) and (f) for
constituting the'silyl (meth)acrylate copolymer (B2-1)
are described below in order.

[0160] (d) Silyl (methjacrylate constituent unit

The silyl (meth)acrylate constituent unit (d) is

represented by the following formula (IIT-a).
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trimethylsilyloxy group ((CH3)3SiO). [0165] Exanpl es
8F-1dd8h al kyl groups include: 5 the above-exenplified
strai ght-chain al kyl groups; branched al kyl groups,
such as isopropyl, isobutyl, sec-butyl, tert-butyl
and neopentyl; and alicydbgc al kyl groups having
alicyclic structure (cyclohexane ring, norbornene
ring), such as cycl ohexyl 10 and
et hyl i denenorbornyl. [0166] R21, R22 and R23 may be
the same or different and are each preferably

- mehhyh, ebhybun®- BlQPYl, n-butyl, n- hexyl,
trimethylsilyloxy, particularly preferably nethyl,
n-propyl, n-butyl or n-hexyl, amobng the above groups. .

15 [0167] The silyl (meth)acrylate (dl) from which
the sflyl (nmeth)acrylate constituent unit (d) can be
‘derived is,, represented by the follow ng fornmul a

(111 GFEYRPP168] [Conpound 27] CH(R) 20 11 22 23 CR
COOSiR R R 2

- - - (Ill-a-1) SF-1128 110 [0169]

wherey n R R20, a ' R23 are t same as R
%20, CRAOOSTOLRZRAS 1 or e a-(U1-3)

“representing the constituent unit (d). [0170]
Exanpr

es of the silyl (nmeth)acrylates (Ill-a-1)

[0162] In the formula (III-aj, R® is a hydrogen atom or -

COCH, preferably a hydrogen atom (H), R’® is a hydrogen

atom or a methyl group, R?* and R* are each independently
a straight-chain alkyl group of 1 to 10 carbon atoms,

preferably 1 to 8 carbon atoms, more preferably 1 to 6

carbon atoms, a rhenyl group which'may be substituted or

a trimethylsilyloxy group. Examples of the straight-

chain alkyl groups include methyl, ethyl, n-propyl, n-
butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and.
n—-decyl. | | |

[0163] Exam?les of‘substituents'with_which a hydrogen
atom in the phenyl group cén be replaced include alkyl,
arylrand halogen. |

[0164] R®® is an alkyl grdup of 1 to 1é carbon atoms,
preferébly-l.to 12 carbon atoms, more preferably 1 to 9

carbon atoms, which may have a ring structure or a branch,
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5 include: aliphatic silyl (nmeth)acrylates wherein
R 1122 and R23 are the sane as one anot her, such
as trimethylsilyl (meth)acrylate, triethylsily
(meth)acrylate, tri-n- propylsilyl (nmeth)acrylate,
tri-n-butylsilyl 10 (neth @frylate, tri-n-pentylsily
(meth)acrylate, tri-n- hexylsilyl (nmeth)acryl ate,
tri-n-heptylsilyl (neth)acrylate tri-n- octylsilyl

(AL AR O Bron RSk, CIBHE SRS e o o

si | oxane- based si | (neth)acr | ates wherein R21,

P A ewlfh shié 38 6}%85%%@9 §uck  as
triphenyl si (nmeth)acryl ate and
tF?%T%?WYkﬁ%%&%@$yI@RyyﬁlIyﬂﬂéhéﬁﬁ%dcrylate and
aliphatic silyl (neth)acryl ates wherein R21, R22 and

200 R3] drmmparas abfysorhcahplét ebypupsf flexéntisf:r om one

anot her, such as di net hyl -n-propyl silyl
(neth)a¢m¢Iabbve4éXﬁmpnmdxbdmﬁ&w&fqmy+cha1n alkyl groups;
(meth)acrylate, din-butyl- isobutylsilyl

(et h) agkryhathed natiexy! gioebby! siikbyl as(r&Eé at Lsoputyl,
sec-butyl di met hyl si Iyl (neth)acrylate, Sonag{ feobuty

- S I cr te,
nethyléa%L q&ﬁﬂﬁf%gg h hh& négﬁéﬁgg?ylékg et hyl

i denenor_lqr j@f?d“%fﬁQﬂfﬂJ&ﬂpéqﬁ-@Q§§r¥i§E§cflc structure

{éyclohexane rlng, norbornene ring), such as cyclohexyl
and éthylidenenorbornyl;

t0i66] Rm; sz and R® may be the same dr different and
arereach preferably methyl, éthyl, n~-propyl, n-butyl, n-
hexyl, trimethylsilyloxy, particularly preferably methyl,
n-propyl, n—butyi or n;hexyl,-amOng the above groups.
[0167] The silyl (meth)acrylate (dl) from which tﬁe silyl
(meth)acrylate constituent unit (d} can be derived is
represented by the foilowing formula (III-a-1):

[0168] {Compound 27]

CH(R )

I

CRCOOS R21R22R23 -~~~ (Ill-a-1)
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trimethylsilyloxydinethylsilyl (meth)acrylate 5
SFeHRZ28C (CH3) COO-S1 (CH3) 2 (Osi (CH3) 3,

CH2=CHCOOSI (CH3) 2) (Osi (CH3) 3) . [0171] In the
present invention, the silyl (neth)acrylates
(I'l'l-a-1) can be used sipgly or in conbination of
two or nore kinds. 10 (e) Silyl (neth)acrylate
constituent unit The silyl (meth)acrylate constituent

t th FiE
e T B G Bt

5R26 21 &l L-b 5 ] ef r
rl§8? RRI%? g gro%g% g%%#ﬁg - (}%ﬁerﬁgwl%g the
drogen atom R20 is a hydrogen aton1 or a met hyl

Gt CaRt R4 And 25 are each independently a

br anched aIkY group of 3. to 10 carbon atons,

b? bf et ak gl £6 efcabsoﬁlévénéme&rh & capdirda@ kol T droup)

of 20 3 to 10 carbon atons, preferably 3 to -9 carbon

atohede SF- 1128 112 [0174] Exanples of the branched

al kyl groups include isopropyl, isobutyl, sec-butyl,

tert- knﬂgdphﬁmhmespbﬁlykmetbiatkgﬁhyesowhbms&nlB?%hé¥2 and

formula (lI11-a) [0175] Exanples of thecycl oal kyl

gFoups imel Ulee as one another, such as trimethylsiiyl

{meth)acryléte, triethylsilyl (meth)acrylate, tri-n-
propylsilyl (meth)acrylate, tri-n-butylsilyl |
{meth)acrylate, tri—n—pentylsilyl {meth)acrylate, tri-n-
hexylsilyl (meth)acrylate, tri—ﬁ;heptylsilyl
(meth)acrylate, tri-n-octylsilyl (meth)acrylate, tri-n-
nonylsilyl (meth)acrylate and tri ~n-decylsilyl
(meth)acryiate;

| aromatic or siloxane—based silyl (meth)acrylates
wheréin R*, R** and R* are the same as oné another, such
as triphenylsilyl (meth}acrylate and
tris (t_riméthylsilyloxy) silyl (meth) acfylate; and

aliphatic silyl {meth)acrylates wherein R*, R?*? and

R* are partially or éompletely different from one another,
such aé dimethyl—n—propylsilyl (meth)acrylate,
isopropyldimethylsilyl (meth)écrylaté, di—n-bufyl—
isobutylsilyl (meth)acrylate, n-hexyldimethylsilyl

{meth)acrylate, sec-butyldimethylsilyl (meth)acrvlate,
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5 cycl ohexyl and ethylidenenorbornyl. [0176] R26 is a

- §kr@abght-chain alkyl group of 1 to 10 carbon atons,

preferably 1 to 8 carbon atons, nore preferably 1 to
6 carbon atons, a branchedalkyl or cycl oal kyl group
of 3 to 10 carbon at ons, }greferably 3 to 10 9 carbon
atons, a phenyl group of to 10 carbon atons,
preferably 6 to 8 carbon atonms, which nay be

substi t uyt or a trinethyls 0 roup. [0177

BB 0 g ST o, o RO iy, A bietay1-
branched al kyl or- cycloalkyl groups and the phenyl '
Gr&upeY1Es Jidc | gd Nt RETSAME-Yr oups as descri be above.
[0178] Rea, R25 and R26 may be the sanme as or _
eithiariten evfordinrond damsttier s ahrl whestt heyr akat e hand

sane, they are each preferably isopropyl, sec-butyl

e dineathugtlyd 1,1 v Jpartdioel st ys i et efmabtly) acopropy| or

sec- butyl, anong the 20 above groups. [0179] Wen

R241,=B26nando®26: arie,)paokialds o conpletely .
different fromone another, R24 and R25 nay be the

gﬁgecgtoogqf&gggntC@qchgq3§ach preferably |sopropyl
i sobutyl, sec-butyl or tert-butyl, and R26 is

f F- t
|g§ﬁf%334 %E%J?gﬁSé% sébut%%%g?n?tggéetﬁé?3|Ionxy
[Q459), The, il e(fﬁt-@_aﬁf vighesLellabromanych thg

combination of two or more kinds.

“{e) 8ilyl (meth}acrylate constituent unit

The silyl (meth)acrylate constituent unit (e) is

represented by the following formula.(III—b).

i0172] iCompound Z8]

CH(R%) |
CR®COOSIR*R¥R*®  ---- (II-b)

[0173] In the formula (III-b), R’ is a hydrogen atom or —
COOH,-prefe:ably a hydrogen atom, R?*° is a hydrogeﬁ atom
or a methyl group, and R** and R® are each independently.

a branched alkyl group of 3 to 10 carbon atoms,

- preferably 3 te 8 carbon atoms, or a cycloalkyl group of

3 to 1C carbon atoms, preférably 3 to 9 carbon ztoms.
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SI|¥ (meth)acrylate constituent unit (e) can be
5 is represented by the followi ng fornula

(I'11-b-1) [0181] [Compound 29] I! CH(R

CR20CO0Si R24R25R26 ---- [0182] 1) wherein R R20,
R24, R25 and R26 are the mamre as R, R20, R24, R25
and R26 in the fornmula (11l1-b) representing 10 the

constituent unit (e). [0183] Exanples of the silyl
(met) porydadies (A1 lehe BDrahosbydel ksil ¥ho(pBt bhclude
acryl ates wherein R24, R25 and R26 are the sane as

ang,AALher i §8HH{§¥5téééﬁ@@f?@{'§é£¥Lbﬁ§¥§”§BB)neopentyl

acrylat’e, " triisobut’yl'sil acrylate and tri-

m bl“%'s?'va'%'rté}%n e S N L

t el dlffer t_.fromo her, such
AThet G ﬁ%‘ﬂ?ﬂ#%?ﬁy CFYPEps, 1BgLude
d||sopropylphenyIS|I (meth)acryl ate,
iy st opgt t%n@nﬁuﬂﬁﬁé¢%&%%@r99rvﬁéth)acry|ate
di - sec- butylnethyIS|IyI (met h)acryl at e,
di 0kseel it ylet aysbrayphSEChedg B4V 1 waomacrfy|latte 10
di -sec-butyltrinmethylsilyloxysilyl
carbon atoms, preferably 1 to 8 carbon atoms, more

preferably 1 tc 6 carbon atoms, a branched . alkyl or
cycloalkyl group of 3 to 10 carbon atoms, preferably 3 to

2 carbon atoms, a phenyl group of 6 to 10 carbon atoms,

‘ preferabiy 6 to 8 carbon atoms, which may be substituted,

or a_trimethYlsilyloxy group.

[0177] Examples of the strai§£t~chain alkyl groups, the
brénched alkylbr cycloalkyi groups and the phenyl groups
include the same groups as describe above.

‘{01781 R*¥, R?® and R*® may be the same as or different
from one another, and when they are the same, thef are
each preferably iscopropyl, sec-butyl or isobutyl,

particularly préferably isopropyl or sec-butyl, among the

above groups.

[06179] When R?*, R®*® and R?® are partially or completely
different from ons another, R* and R*® may be the same or
differént and are each preferably isopropyl, isobutyl,

sec-butyl or tert-butyl, and R*® is preferably methyl,
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(et h)acryl ate and i sopropyl -sec-butyl nethyl silyl
fRethky acryl ate. [0184] In the present invention, the
silyl 5 (meth)acrylates (Il11-b-1) can be used singly
or in conbination of two or nore kinds. [0185]
Taking into consideration;gase of synthesis of the
silyl (meth)acrylate copolyner and filmformng
property, storage stablllty and ease of control of
tynQl ant;if g i nt
cEmoLy S ceme rEng” e s (e
EQE ?h 11 IS referable to use a conblnatlon of
6he"or Hror & unds selected from trinethylsilyl
%h ac ate triethylsilyl (neth)acryl ate
L or Gyt yiT (Rt Sy Hes (45inFres which the
butyIS|IyI (met h)acryl ate, n-hexyl di met hyl sil vyl
Ehévh)é%??héﬂ@rYﬁﬁé@tVP@@ﬁéﬁWﬁﬂ@I@ﬂlqrﬁﬁt0Qﬁﬂ3hand£rlved
i sopropyl di nethylsilyl (meth)acryl ate,
ethythdepenbebobpy tdienghybsiihgl fomsth)eaci iyl ate;1) :
trimethylsilyloxydi nethylsilyl (nmeth)acrylate; 20
BDseLT i pevhybshbyPexy) net hyl silyl (nmeth)acryl ate and
tris(trinethylsilyloxy)silyl (met h) acryl ate anong the

(E%Bﬁﬁgeth)acrylate (I'1'1-b-1) and one or nore

selected fromtriisopropylsilyl
a¥th)acrylate triisobutylsilyl (meth)acrylate,
t f(DRg@e@@S&W“'H%E@% 1128 -115 (J[I-b-1)

4

(01821 wherein R%, R’%, R%, R*® and R?®® are the same as R°

R*®, R*, R®® and R®® in the formula (III-b) representing

the constituent unit (e).

[0183] Examples of the silyl (meth)acrylates (III-b-1)
incglude:
silyl (meth)acrylates wherein R*¥, R®® and R®® are

the same as one another, such as triiscopropylsilyl

(meth)acrylate, triisobutyisilyl (meth)acrylate and tri-

sec-butylsilyl (meth)acrylate; and

silyl ({(meth)acrylates wherein R?*, R?® and R%® are
partially or completely differentrfrdm_one another, such
as diisopropyléyclohéxYlsilyl {meth)acrylate,
diisopropyiﬁhénylsilyl {méth)écrylate;
diisopropyltrimethylsiioxysilyl (meth)acrylate, di-sec-

butylmethylsilyl (meth)acrylate, di-sec-butylethylsilyl
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égeth% acrylate, di-sec-butylmethylsilyl (meth)

T te di i sopropyltrinmethylsilyloxysilyl
(neth)acrylate and di -
sec-butyltrinmethylsilyloxysilyl (nmeth)acrylate anong
the silyl (meth)acrylatés4(ll11-b-1). 5 [0186] It is
nore preferable to use a conbination of tri-
n-butylsilyl (nmeth)acrylate anong .the silyl

(nmeth) acryllates @itselo—btanid it ime Sopropyy kbt ysilyl
(nmeth)acrylate anong the silyl (nmeth)acrylates

(hktnbatyyiath) abasakepabes mnaresueensd ¢ A pest 1 yni t
10 The unsaturated nmonomer constituent unit (f)

Qﬂ@%hké%&?&a%%e silyl (nmeth)acrylate copol ymer of the
invention together with the constituent unit (d) and

SOTRERDY CHERAR: Siben bR oDt e
t 15 (f1) f whi

R R Bt Sd amatonar Todndt KihbBriTea (+ 3 ekn e 1o

derlved i,s, for exanple, the polar group- containing

Fﬁ@?ﬁ?é@ﬁ?Pan (P P@bﬂ&ﬁ%ﬂ%&P%@ the formula (IV-a)

or the unsaturated nononer (c-1) from which the

URdabdr e&dngorderher coswddaripdntommase gt cambleesis of the
derived. 20 [0187] Exanpl es of such nononers incl ude:

By dydpHoleith) @Emetyiiydea copc lgymeer darst £ Sp- Sechias property,
methyl (meth)acrylate, ethyl (meth)acrylate, n-,

E$0rage teEb-ilutoy a@mekhkaﬁkyfa&@ntﬁoﬁt@ylQ@Xﬁ*pollshlng

(meth)acrylate and cycl ohexyl (neth)acryl ate;

§Ebﬁe%%y of an antifouling paint compositicn comprising
the eilylr{ﬁeth)acrylate copolymer, 1t is preferable to
use a combination of one or more compounds Selected from
trimethylsilyl (meth)acrylate,_triethylsilyl.
(meth)acrylate, tri~n;prepylsil§l (meth)acrylate, tri-n-
butylsilyl -(me.th)acr'ylate, n-hexyldimethylsilyl

{meth)acrvlate, n-octyldimethylsiliyl {meth)acrylate,

isopropyldimethylsilyl (meth)acrylate,

cethylidenenorbornyldimethylsilyl (meth)acrylate,

: trimethylsilyloxydimethﬁlsilyl (meth)acrylate,

bis{trimethylisilyloxy)lmethylsilyl (meth)acrylate and
tris(trimethylsilyloxy)silYl {meth}acrylate among the
silyl {meth)acrylate {iII—b—l).and one or more compounds

selected from triisopropylsilyl (meth)acrylate,

-triisobutylsilyl (meth)acrylate, tri-sec-butylsilyl
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116 hydrophilic (nmeth) acrylic acid esters, such as
25 hydroxyet hyl (meth) acrylate, 2-hydroxypropyl
(et h)acryl ate, 2-hydroxybutyl (meth)acrylate, 4-
hydr oxybutyl (nmeth)acryl ate, 2-nethoxyethyl 5
(nmeth)acryl ate, al koxypolyethyl ene glycol nono (neth)
acryl ate and. al koxypol opyl ene gl yco
nDno(nEth)acryIate styrenes such as styrene,
lL.tol uene and LI - neth v ters
S e frarat it Mbehysat v vigrET act nate,
proplonate and vinyl butyrate and organic
CARBCRAAGRY JaeigedSvdrs, L Bhehvas Lt a¢BArE) acrdlaspepsd di-
and maleic acid esters. O these, (nmeth)acrylic acid
§§pab§txﬁuﬁﬁmaimmﬁ$iIMiqwgahﬂylcémbbhyhtcyhetd @ipyly the
esters are preferable because an antifouling coating

- feiillmlhawiaid ) proyértfbdd dIBI+eAyth i s obtai ned. [0188]

By the use of the hydrophilic (nmeth) acrylic acid

getieyes, 1er adi Ridrict yoreff dheo coatbngski kM6@PiRBtion of tri-
i ncreased, 20 and for this purpose, conononers :

Bﬁ\ﬂdtgglrb\&qryqpﬂhdelt@ﬂ ta)brysﬂ’:?@e agndppykam de) 1
derivatives, are also enployable. ™ [0189] %

e e RAE
(meth)acrylate among the silyl (méth}acrylates (III-b~-1).
(f) Unsaturated monomer constituent unit

The unsaturated monomer constituent unit (&)
constitutes the silyl (meth)acrylate copolymer of ther
inventioh together with the constituent unit (d) and the
constituent unit {(e), and is different from both the
constituént units {d)'andr{e). The unsaturéted monomer
{f1l) from which the unsaturated monomer constituenﬁlunit
(f) can be derived is, for example,_the polar group-
centaining (meth}acrylate {b) represented by'the-formula
(iv—a) or the unsaturated monomer (c-1) from which the
unsaturated monomer constituent unit (c) can bé derived.
[0187] Examples of such monomers inclﬁde:

hydrophobic (methyl)acrylic acid esters, such as
methyi {meth)acrylate,.ethyl (meth)acrylateﬂ n—, iso~, -
'tert—butYl (meth)acfylate, 2—ethylhexyl (meth)écrylate

and cyclohexyl (meth)acrylate;
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117 [0190] In the present invention, it is desirable
Shdtl2én the silyl (nmeth)acrylate copol yner, the
silyl (meth)acrylate constituent units (d) are
contained in amounts of 0.5 to 50% by wei ght,
preferably 0.5 to 25% by 156wei ght, the silyl
(nmeth)acrylate constituent units (e) are contained
in amounts of 10 to 70% by weight, preferably 30 to

65% by wmehatin: and thesHnsatynatedciADB@RRY s, such as 2-
constltuent units (f) other than the constituent

000 (Lo ok et el 20 o
a%déﬁéasﬁﬁfﬁ%ﬁ%f L9 by yelahy). f L8 118, ¥ evpoj

| m and resi st.ance, f|In1strenq§h and
Qﬁ’@& BivPi Eylof mﬁt@éétqrﬁ\’glatf%fl M T OO R oF

W@%ht average nol ecul ar wei ght (Mw) of the S|Iyl

Y aerylate . cegdioyimo sy lens Meakur ed by gel

erneatlon chroomat ography (GPC), is desired to be not
wome(mﬁéh)@@@y@e@e @mﬁeﬂkkﬂ%&&blxﬁrqayhimﬁO@Dycmbre
preferably 5,000 to 100,000, particularly preferably
20D, (BRGht ac89.166@,; from the vi ewpoints of ease of
preparation of an antifouling paint containing the

silyl &pptbpasyykate eepehymine,Standge «Shabid idng o-

.and painting workability of the resulting

anptdfaiagnpai nt, and SF- 1128

vinyl esters, such as vinyl acétété, vinyi
benzoate, vinyl propionate and vinyl Euty;ate; and

organic carboxylic'acid esters, such as itaconic
acid esters and maleic acid‘esters.

Of these, (ﬁéﬁhyaérylié aéid esters, streﬁes and'
orgénic carbozxylic acid vinyl estérs are preferable
because an aﬁtifouling coating film having proper film
strength is obtaihed.

[0188] By the use of the hydrophilic (meth)ac‘rylic acid
esters, erodibility . of the coating film can be increased,
and for this purpose, comonomers having hydrophilicity,
such as acrylamide derivatives, are also emplbyable.
[0188] The unsaturated monomers (fl) are uséd singly or

in combination of two or more kinds.
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118 erosion rate and crack resistance of an

gpﬁq%@ullng coating film [0192] Preparation of

si 'yl (meth)acryl ate copolyner (B2- 1) 5 In order to
obtain the silyl (neth)acrylate copolyner (B2-1),

0.5 to 50% by weight of the silyl (neth)acrylate

(dl') represented by the ﬁgfnula (Ir1-a-1), 10 to 70%

by wei ght of the silyl (nmeth)acrylate (el)

rggéﬁsented by the fornmula (I 11-b-1) and 20 to _70% by

i i ght B@etﬁéeﬁﬁ§§t&PH?€ 1RBnorér 1¢f desirable that in

- copolynerizable with the nononmers (dl) and (el)

chal y+{gl) Heerh) ﬁC?@@%&EyCOm@ﬂgmﬁy hdve erillyit o be
random copol yneri zed by various processes, such as
sokbh) anrpbhyaecppatianenbulik i tpol (yrerkrzatdoortained in
enul si on pol ynmeri zati on and suspensi on 15

pabyeE i @at 0oB, tbn sohebpr esepte  obramadiaal 0.5 to 25% by
pol yneri zation initiator. In the polynerlzatlon such

#eighfi NnthEapsfen agerth) %%r@&%%'eo%%'n)ét%ér&n%%ﬂ%y
be used. [0193] As the radical polynerization ,

Lokt b@ﬁ@ﬁkng&it gﬁr taﬂig&!ﬁ“&%"‘@fa%g %”‘2",?%”%? o t@%@ des,

etc. can enpl oye e ’azo
GogeRinER, a5l vie RiZLy BESRLS! SEMON I B
2l el om0 mamles of
%%aoéy?g?tatg (L?rgre contained in amounts of 20 to 70%
by weight,‘preferably 30 to 60% by weight ((d)+(e)+(£f) =
100% by weight), from the viewpoints of prevention of-
occurrence of cracks in a coating film and peeling
resi$tance, film strength and erodibility of a coatiné
film. |
[0121] The weight-average molecula£ welght (Mw) of the

silyl (meth)acrylate copolymer (B2-1), as measured by gel

permeation chromatography (GPC), is desired to be not

~ more than 200,000, preferably 3,000 to 100;000, more

preferably 5,000 to 100,000, particularly preferably

5,000 to 80,000, from the viewpeihts of ease'of

preparation of an antifouling paint containing the silyl

{meth)écrylate copolymer, storage stability and péinting

workability of the resulting antifouling'paint, and
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acid salts (potassium sa

SF-1128 119 - butyl peroxyoctoate, cunene
herdn pper oxi de, tert-butyl peroxide, tert-butyl
per oxybenzoate, tert-butyl peroxyi sopropyl
carbonate, tert-butyl hydroperoxide and persulfuric
18 amonium salt). 5 [0194)
In the case where the above polyner is used for an
antifouling paint t he solution pol ymeri zation

o ati ign _process erein
PRSEG Vbt o or 18 e ebb6e PR R Brbhrpetife
solvent pref erabl e anong the aforesaid vari ous
?zgi%%n 10 -processes. Exanpl es of the organic
solvents used in the solution polynerization

i Htl3e: Pagbanetéonydf ogal Bensinaidr ary batcenerangmer (B2~

toluene; aliphatic hydrocarbons, such as hexane and
hgptane; 15 esters, such as ethyl acetate and butyl
acetate; alcohols, such as isopropyl alcohol and
butyl alrcehelsr ethenssaisuathass ti pxange ek eh et dryd
et her; and ketones, such as nethyl ethyl ketone and

reesgyl ymed kggbyt)ﬂokﬁt@@eSo%hE%ew%%ﬁ%nB% ane Q%@?l

singly or in conmbination of two or nore Kinds.

A6 2284 00, kot COMERK! {0, Hifse cx7m-a-),
afy | gé“&éngy weight of the silyl (meth)acrylate (el)
represented by the formula (III-b-1) and 20 to 70% by
weight of the unsaturated monomer (£f1) copolymérizable
with the monomers (dl) and {ei) ((d1)+ (el)+(f1) = 100% by
weight) have only to be random-copclymerized by varibus
processes, such as solution polymerization, bulk
polymerization, eﬁUlsibn polymerization and‘suspénsion
polymerization, in the presence éf a radical
polymerization initiatqr. In the polymerizaéion, such a
chaiﬁ transfer agent as previously mentioned may. be uséd.
iG6l83] Asrthé radical polyﬁerization initiator, hitherto
known azo compounds, peroxides, etc. can be widely
employed. Examples of the azo compounds include 2,27 -
-azobisisobutyronitrile, 2,2’fazobis(2— |
methylburyronitrile) andré,Z’—azobis(2,4—
dimethylvaleronitrile}. Examples of thé peroxides

include benzoyl peroxide, tert-butyl peroxyacetate, tert-
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pai nt and the copolyner (B) for a self-polishing type

SE._%? 120 antifouling paint are contained as

essentTal conponents, and it is desirable that the

conmponent (A) is contained in an amobunt of usually

0.01 to 80% by weight, preferably 0.1 to 50% by

wei ght, and the conponent 1{B) is contained 5 in an

anmount of usually 1 to 60% by weight, preferably 3

to 40% by wei ght. [0196] Wen the conponents (A) and

(BYLdF ePEOAt BPRRO2 TR,  SUTknanbyrirepenokhgeanticheulbimg 1

pai nt conposition or the antifouling coating film

hyerokydes tate-loftyhepdosgmpeneat o A:cconhaiped is

favorably controlled, and as a result, the coating

fhérek endsptOpPECOMED | eple D ptRe S : L

éatifoﬁlin% g?%perty,gﬁgﬁ%fcﬁngl?hgggi%gﬁPfggEg&lde and
foreR [ i ghl l..i sea.area or i.n the

POLF &h TBRE £ £bfé“%£%%g[%Rég%sEE%F ks {epgonium salt) .

static environnent. her; T

desi le t C oundi n agent (A) for .an
aﬁ?%%%glf%gaggf% §%s E%E?aghggapﬁggnpogﬁ%ﬁﬁtléquEd for an

.01 to 90 rts by weight, preferabl 0.1
L P R0 S aal pha oBopbl Jier s coRponentacess or

({& (n0£-volatile_natter) is contained in the
ress duatk Jer aintzatien | Puggarsywherebonoohe9 parts

by weight, preferably 25 to 99.9 parts by weight, in
thiel Y Bl 2aloon par tepbylegi ght of theocompdnend sveA) is
and (B) ((A)+(B)),

- preferable among the aforesaid various polymerization

brocesses. Examples of the organic solvents used in the
solution polymerizaﬁion-include: |
arométic hydrocarbons, such as xylene and toluene;
gliphatic hydrocarbons, such as hexane and
heptane;
esteis, such as ethyl acetate and butyl acetaté;
alcobols, such as isopropyl alcohol and butyl
alcohol; | |
ethers, such as dicxane and diethyl ether; and
ketones, such as methyl ethyl ketone and_meﬁhyl
isobutyl ketone. These solveﬁts are used singly or in
combination of twe or more kinds.
[0195] In fhe antifouling paint composition of the
invention, the compoundling agent (&) for an antifouling

paint and the copolymer (B) for a self-polishing type
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- g)‘rf%lﬁ ?gf&gg{lﬁ@/ ARt it

fromthe viewpoints of antifouling property of the -
Sk 148 121 coating film proper erodibility of the
coating filmand coating filmproperties. [0198]
According to the antifouling paint conmposition
contai ni ng the conmponents (A) and (B), a paint having
5 excel |l ent storage stabilZlty is obtai ned. Moreover,
an antifouling coating filmwhich rarely suffers

ocgurrence of cracks, is favorably controlled in
Wﬁ‘vldﬁr%’gi@gr & NPT CEXoelnentas neasehtodli Bgmponents,
performance, particularly antifouling performance in

e Ritghisy desultiaty. ceriiaomntentcdib@nehn t ongy t 85 Montained
antifouling performance, is obtained. [0199] The

dmt iafoeiong tpaimtusaomiosid icn ©f fhe kHvent '
further contain various additives. [OZ%O]QT%Q?’ié?ggerably
$ay, tbheoanbif Qui JPaid GRMAs)t 0 he .

i nventi on containéﬂ?%e conpoundin§&§§§%¥ §$ tBreoiEained

am ant kheuhikng ML 7 t qﬂppl mer | for a_self g

pol i shi-ng type antif%uggﬁgq%hinf’é%yé%%%éﬁF%NPIEferably 3

¢oMRaBent Sy pd in addition to the conponents (A)

and (B), "various  additives, e.g., an antifouling

B)
( particul arly C ) copper and/or copper
2%%%%&ngge%cg§eoﬁ&$QQFe§Ggad@ﬂf6@#1n@Bhg§M$)q0qﬁaﬁned in
[ zi nc mhite%@é[»,'a dehydrating agent (E), an
NgePRitAgoadémy, Padmel utdnppsition or the
accel eration conmponent (F) such as rosin,

_ antifouling coating film, hydrolysis rate of the

component (A) contained is favorably controlled, and as a

#esult, the coating'film tends to become excellent in the
long-term antifouling property, particularly antifouling
performance in the highly fouling sea area or in the
static environment. |

[0197] Further, it is desirable that the compounding
agent (A) for an antifouling paint ié contained in an
amount of usually 0.01 tolgo parts by weight,'pfeferably

0.1 to 75 parts by weight, and the copolymer component

(B} (non-volatile matter) is dontained in the residual

amount, i.e., usually 10 to 99.99 parts by weight,
preferably 25 to 99.9 parts by weight, in the total 100
parts by weight of the components (AR} and (B} ((A)+!(B)),

from the viewpoints of antifouling property of the
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f.dehydrating agent (E), an'anti—sagging/anti—setting agent

vari ous pignents such as col oring pignent and

Ot r pignent, various resins such as acrylic
resin and SF- 1128 122 polyal kyl vinyl ether (vinyl
et her-based (co) polyner) (G a plasticizer (H such
as chlorinated paraffin, an anti- foam ng agent, . a
segregation preventing ageétlit, a leveling agent and a
sol vent, may be contained. 5 [0201] Next, such
various additives are described. [0202] Antifouling
&gent NO)F T antopoul 4yl dgebi t¢Ch rmayiebecadyngf 8y ang
‘inorgani c antifouling agent and an organic

aeitfioy ifigim ggentertangs hi therto known anti foul i ng

‘agents can be 10 widely enployed. In the present

il est]i oncdd : - . ound o l
() A o DB AP PP P som
a h d (d
R el e F o BRE (RPed i Bsing

(except organic copper co as°p

ConEa ol T URE ™ GRETT Ol 1 e it > EBRpos GG . an

1 tion is . described below [0204] As the
%ggégpﬁggﬁﬁbﬁ&f a9 1%39QQI¥%@elYn$@ﬁf¢tﬁhO%wqmrence

i_norgani ¢ copper conmpounds is 20 enpl oyable, and

of
- ExaltpPeESof ‘the AMiEgdn ceoppet L ednpoundsro ned iderate and

cuprous oxi de, copper thiocyanate
1s excellent in antifouling performance, particulariy

antifouiing perfqrmance in the highly fouling environment
and lcng—term,antifouling-performance, is'obtained.'
[0199] The antifouling paint composition of fﬁe invention
may further contain various additives. |
[0200] That is to say, the antifouling paint composition
of the invéﬁtibn contains:the'compounding7agent (A)- for
an antifouling paint and the copolymer (B) for a self-
polishing type antifouling paint as essential components,

and in addition to the components (A) and (B), various

~additives, e.g., an antifouling agent (C) (particularly

(Cl) copper and/or copper compound, (C2) organic
antifouling agent), zinc oxide (zinc white) (D}, a

r
an-eilution acceleration component (F) such as rosiﬁ,
various pigments such as coloring pigment-and extender

pigment, wvarious resins such as acrylic resin and
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(cuprous thiocyanate, copper rhodanide), basic copper
SkHlflaBe, copper chloride and copper oxide. O these,
SF-1128 123 cuprous oxi de and copper thiocyanide
(copper rhodanide) are preferably enployed. [0205]
Such copper conpounds canpbe used singly or in

conbi nation, instead of copper or together wth
copper. *+ 5 [0206] The copper and/or the copper
£8mMpaund1( @ony1s Aesid abiin PHE@hE%dtheBh@cb@%@hymer) {G)
anount of usually 1 to 70% by weight, preferably 3

0 9 el ghtoy i 00%.b i:gh f : .
L PR Rl P I G b arin, an anti-
Furt her, based on 100 part.s by wei ght. of the 10 . .
CaBBILFe P OB /( Rort VOIRET 1 & R T €75 T 518 £9ent, a leveling
sel f-polishing_ type antifouling paint contained in
pHENEN A o @ 159G Y5Eitnt Mo RFosT oM g ef erabl y t he
silyl ester-based copol ynmer quéiE%(non-volatile_
reEred) Neptte Soisiie Vagndy s & bpperare ohpound ¢4 )
is desirably contained in the total anount 15 of
usaaklly 2 ttidgoiddgparges thy(Guei ght, preferably 10 to.
1300 parts by weight. [0207] Wen the copper and/or
the coppee eampdundihs aceritai (t8d mday the aagows ampunt
in the antifouling paint conposition, an antifouling
€0atigRe ifd lanhad NG excrldenta2Q ant b @il iNdapF OPELL Yng
can be fornmed. [0208] In the present invention, an

Qﬁgﬁ%tcéﬂgiﬂf%ﬂéﬂg$ known antifouling agents can be

widely employed.' In the present iﬁventibn, (Cl) copper
and/or a copper compound or (Cé) aﬁ ofganic antifouling.
agent is preferable.

[0203] The copper and/or the copper compound (Cl) (except
orgdnic copper compound such as pyrithione, the same
Shali apply hereinafter) which mayrbe contained iﬁ the
antifouling paint composition of the invention is
described below.

[0204} As the copper compoﬁnd (Cl} for use in the
rinventioﬁ, any of inorganic copper compounds is

empibyable, and examples of the inorganic copper

‘compounds include cuprous oxide, cop@er thiocyanate

(cuprous thiocyanate, copper rhodanide), basic copper

sulfate, copper chloride and copper oxide. Of these,
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agent (C2) can be used together with the copper
amd{ok the. copper conpound (Cd) or instead of the
copper and/or the copper conpound (C) Exanpl es of
the organic SF-1128 124 antifouling agents (C2)

enpl oyabl e include netallic pyrithiones and organic
copper conpounds. In parﬁ@éular netallic
pyrithiones are preferable. [0209] Exanples of the
netalllcﬁgxrlthlones include, 5 netallic pyrithiones

SR GESURY L RBgREST GRPRE iR CYBHrdeun Capmd nbipdanide)

- copper, zinc, iron and lead. O the netallic

ﬁVﬁi&ﬁ?€ﬁ§§blﬁr€m®&ﬂﬁﬁdare copper pyrithione and
zinc pyrithione, and particularly preferable is

dégper] pycht bbpper IErfdRi(]s Exanesioid thenl gadi Cin
copper conpounds include basic copper acetate,

exmheneeppear , ieeppeld Jomdhmhenalsudanates WwOPRCEopper .

~ bi s(et hyl enedi am ne) - bls(dodecylbenzenesulfonate)

qopper MaRhthepat-e arkoRRertnd s o
bls(pentachlo?gpheﬁblate) 15 | 1] in {ﬁﬂﬂ@ fc1y is

antiifamhing, ﬂhllhe@%osﬂﬁé an,of; t anef]t | %%]diynl to

organlc ant | ing agent is desi ra cont'af

usual Iy 0. 50%
pr efe abl y%BtS Po 353113(/\2% ghit . %:ﬁghg?m%%’edl%nlooo by
10Q arts ?é f the copol yner (B)
Frai o4t i J)n?f é?alafllsé:fqmpﬁbwswrhgofybl@e
antifouling Falnt
invention.

urther, based on 100 parts by weight of the
cop@lymer {B) (non-veclatile matter) for‘a-self—polishing
ﬁype'antifouling ﬁain? contaiﬁed in the antifouling paint
composition, preferably the silyl ester-based copolymer
{B) {non;volatile matter), the copper and/dr_the éopper

compound (C1l) is desirably contained in the total amount

‘of usually 3 to 1400 parts by weight, preferably 10 to.

1300 parts by weight.
[0207] When the copper and/or the copper compound is
contained in the above amount in the antifouling paint

composition, an antifouling coating film having excellent

- antifouling property can be formed.

(02087 In the present invention, an organic antifouling
agent (C2) can be used together with the copper and/or
the. copper compound (Cl} or instead of the copper andkor

the copper compound (Cl}. Examples of the organic
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'-bis(dodecylbenzenesulfonate), copper naphthenate
- f

contained in the antifouling paint conposition,
preferably the silyl ester-based copolynmer (B) (non-
vsH-atdgl e matter), the organic antifouling agent is
SF-1128 125 desirably contained in an anount of
usually 0.3 to 300 parts by weight, preferably 2 to
200 parts by weight. [0212] In the present

i nvention, the follow ng QWtifouling agents (ot her
antifouling agents) may be 5 contained together with
t Jyrit.ni one conpound or instead of the pyrithione
caglen%%ﬁl&.l% aﬁ%‘lg}f)hé@ At Fovrh hy agehtde wmatidUsc
anti.fouling agents hitherto known are enpl oyable,
AHd ‘exaftpIces abrendanie|wgmer etompetbybt il @8rticulay,
di sul fi de, carbamate conpounds (e.g., 10 zinc -
deretRycd it idderdosamt e MRIGBNESS] -

et hyl enebi sdi t hi ocar bamate), 2, 4, 5, 6-

t{€£P&d hEaroirs eghtdral o tdd=e,1 N +hi .

di net hyl di chl or ophenyl ur ea, 2-nep%§?%%i%? =% erpciude
betylantnoye-eyelRRORW aliQns- L] Azl ne, :
4,5-dicloro-2 15 n-octyl-4-isofhf%%%#%%%- L OTfE Sy,

6art tinchbonepheny! im de,. _pyridine-triphenyl borane
and. aﬁine-trigﬁ%ngﬁ%ﬁ%%%eglf%%l§quw?Wéekﬁ%%enpf the
havent ki an .antifouli agents can be used
singlghgrpyzﬁggﬁggﬁﬁ?igﬁe%%r o remasRyriztiione

e r wth_ the rithi one conpounds (netallic
LegeLhgr PletthH%X and partiggiarly g£eferable is

Copper pyrithione.

[0210] Examples of the Organic copper compounds include

basic copper acetate, oxine-copper, copper

_nonylphenolsulfonate, copper bis(ethylenediamine)w

- copper
rosinate and copper bis(pentachlorophenblate)-
[6211] In the antifouling paint composition of the
invention, the organic antifouling agent is désirably
contained in an amount of usuaily 0.1 to 50% by weight,
preferably 0.5 to 25% by weight. Further, based on 100
parts by weight of the copolymer (B)‘(non~volatile

matter) for a self—polishing type antifouling paint-

contained in the antifouling paint compesition,

preferably the silyl ester-based copolymer (RB) {(non-

volatile matter), the organic antifouling agent is
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pyrithiones) such as zinc pyrithione and copper
pyrithione. For exanple, copper pyrithione and/or
GH-pezg pyrithione, and
4, 5-di chl oro-2-n-octyl -4-isothi azol i ne-3- one can be
used in conbination. SF-1128 126 [0214] The total
amount of various antifopjg ng gents contained in the
antifouling paint conposition, such as copper and/or
t he copper conpound (Cl) and the organic antifouling
Q%e{lta}gﬁ) sofieRends pon,t hgchyRes Ofude 1y 0.3 to 300
Ffou ng agents and the filmform ng copol yner
used in the epar.at.i of . th ' i i gt .
ESEpBsPEi BRLBRC:  RECESBRe ST TriDe (e o onear
route or coastal route, for .varioquys s for
{B5Hah OF SCecPTERFBY, LMSFC T 1S be oot ad Wt the
antifouling paint conmposition, 10 and cannat be '
detefninatoi REESES HPRREE] N HOWRVEIT j§9CTe) Ray be
desirabl e that such antifouling agents are contained
bbnthe nteolt alogarmbent wefthughal |BY 10t 5008 0P RAYY RF
wei ght, preferably 20 to 1300 parts by weight, based
ORs1EAPart $hdypweitghionef ¢drepeepdl yier {E) other
(non-vol atile matter) for 15 a self-polishing type
@@Hﬂ%ﬁﬂﬂﬂﬂ%;gﬂéﬂtsJwﬁﬁﬁﬂ&&&yathfoalEy@ ag¢mrs basederto
copol ymer (B) (non-volatile matter) [0215] Wen the
total, ammunt, of e antddoutiagragentieksoli inthede
gbove range, crdck resjstance and antifouling

%%%gﬁé%ﬁ§¥¥hfﬁ%gﬁxégghf%ﬁﬁéLeEBIbaméte compounds (e.qg.,
Zinc dimeﬁhyldithibcarbamate,-manganese 2 |
ethylgnebisdithiocarbamate),m2{4,5,6—
tetraéhloroisophthalonitri1e, N, N-
diﬁethyldichldrophenyluréa, 2—-methylthio-4-tert-

bﬁtylamino—6—Gyclopropylanino~s—triazine, 4,5-dicloro-2- -

- n-octyl-4-isothiazoline-3-one, 2,4,6-

trichlorophenylmaleimide, pyridineﬂtriphenylborane and
amine-triphenylborane.

[0213]'in the present invention, such antifouling agents
caﬁ be-uséd singly or in combination of two or/ﬁoie kinds,
togethér with the pyrithione compounds (metallic
,pyriﬁhiones) sucﬁ as zinc pyrithione and copper
pyrithione. For example, copper pyrithione and/or zinc
pyrithione, and é,5~dichloro—2ﬂn—octyl—4»i$othiazolinef3”

one can be used in combination.
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20 [0216] In the case where copper pyrithione and
cuprous oxide (Cu20) are used in conbination as the
gptitkeul ing agents of the antifouling paint
conposition, it is desirable that the copper
pyrithione is contained in an anount of 2 to 100
parts by wei ght based on 0O parts by SF-1128 127
meight of the copolynmer ( (non-vol atile matter) for
sel f-polishing type antifouling paint, preferably

n[r'aé%mﬁ' bryle %gtt%ge%%%%ﬁoﬁ'v)’ {048 aﬂ@?f‘oﬁgkﬁﬁi ggnts

cuprous oxide Is contal ne

unt of usual 0 to 130 arts b
o S S8 bt 2t Tt ot R RS DhatEl Fon o
(non- volatlle matter) [0217] Zinc oxide (zinc white)
COPPRA #RE/ 8t iHh6uIGIRP $ai FRM R s €1bna%<fi the organic
i nvention, zinc OXIde (zinc white) D may be
eontgiondd ng BOeBy tRe usedepentie apeif buei hgepai af the
conposi tion containing zinc oxide, strength of the
resilfiondd neoatyiend s farldn Tan Helwnhanoedg andpol ymer used in
sel f-polishing property of the coating filmcan be
efrfee giriareina reent kat led: 4:10218buFiog bhenvi evppbBisioh or
control of erodibility and 15 control of coating

fiHmiRgdness srah R axide, |§oge§bééﬁ|¥ou68n5§|6%@5%%1
an amount of wusually O. to 35% by wei ght,

e, alloy JvatIQ,o?cé%sté’a}’\% FohL, kB tQSoégh' 9“%%%@1 ship),

pai nt conp03|t|on Fur hased on 100 parts b
mﬁkgh%o be coated with the antifouling palnt CompOSltlon,

and cannot be determined indiscriminately. However, it
ié desirable that such antifouling ageﬁts are contained
in the total amount.of usually 10 to 1400 parts by weight,
preferably 20 to 1300 parts by weight, based on 100 parts
by weight'of the copolymer ({B) (non~v01atile matter) for
a self-polishing type antifouling paint, préferably the
silyl ester-based copolymer (B) (ﬁon—volatile matter).
[06215] When the total amount of the anfifouiing agents is
in the above range, crack resistance and antifouling
property tend to become excellent.

[021¢6] In the case where copper pyrithione and cuprous

oxide (Cu,0) are used in combination as the antifouling

agents of the antifouling‘paint composition, it is
desirable'that‘the‘copper pyrithione is contained in an

amount of 2 to 100 parts by weight based on 100 parts by
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the copolynmer (B) (non-volatile matter) for a self 20
pol i shing type antifouling paint, preferably the
ﬁgLﬁjg est er-based copol yner (B) (non-volatile

t ér) zinc oxide is desirably contained in an
amount of usually 1.5 to 1200 parts by weight,
preferably 4 to 600 parts by weight, in the
antifoul i ng paint conposil#fon. SF-1128 128 [0219]
I norgani ¢ dehydrating agent (E) To the antifouling
pai nt conposition of the invention, a dehydrating :
agénthtop I hbegaaPre lomedr gdani cinaype lareferapkyeral for a
dehydrating agent of inorganic type 5 (inorganic
dellydpatliniagentypeEpntimmyn bieraddddit Byptdterably the
addi tion of the dehydrating agent to the antifouling
RAIIRL eeRposbhkbed, csienage st @il idon-ofoldeile matter),
conposition can be further inproved. [0220] Exanpl es

Qfn ot f&%ed%h%%agi Bg ia@ents ddigddideeag LGy anhyabOHE of usually
gypsum (CaSO™4), synthetic zeolite type adsorbents '

Gioade 1page: )1/?@&))??%\'1&% %f\ﬁ?esigétﬁ[ %ag]syefc‘l’réﬁolhﬁétgétf‘ts by

such as nmeth hof or mat e and net . orthoacet at e,
“t.hehor.i.c i d esters,. sidicates, and .]socyanates
?‘{erlggle rcfgrrgfggAgg toil&én “f (Iée)t c.ﬁj)of\:il Y %tlpa‘?trf%gfgﬁ‘

32£ﬁgro%s ypsum and Ml ecul ar. Sieves are preferably
és~ﬁHE—Eﬁégéadﬁéfﬁéﬂﬁﬂﬁﬁilﬁgﬁagents (D). These

i norgani ¢ dehydrating_agents (D) can be used sin%Ly
In the antifouling paint composition of the

© invention, zinc oxide (zinc white) D mav be contained.

By the uSé of the antifouling paint composition
containing zinc oiide, strength of the resulting coating
film can be enhanced and sélf—polishing property of the
coating film can be effectively controlled.

[0218] From the Viewppints of contrel of erodibility and
control of ceoating film hardness, zinc oxide is desirably
contained in an amount Qf ﬁsualler.S to 35% by weight,
preferably 1 to 25% by weight, in the antifouling paint
composition. Further, based on lOO_parts by wéight of
the copolymer (B) (non-volatile matter) for a self-
polishing type antifouling paint, preferably the silyl
ester—based copoiyﬁer (B) (nonmvélatile'matter), zinc
oxide is desirably ccontained in an amount of usuallyrl.S
to 1200 parts by wéight, préferably 4 to 600 pérts by

welght, in the antifouling paint composition.
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or in conbination of two or nore kinds. [0221] The
dehydrating agents, particularly the inorganic 20
defhyigat i ng agents, are desirably added in the total
amount of usually 0.02 to 100 parts by weight,
preferably 0.2 to 50 parts by weight, based on 100
parts by weight of the cegolynmer (B) (non-volatile
matter) for a self SF-1128 129 polishing type
antifouling paint, preferably the silyl ester-based

: | Lt . 0222] Furt her,
fﬁ%ﬁlé’n}gﬁncﬁr@aﬂ gl @t dd & et & ek {EBesirLblyr er

contai ned i.n the.t.at al, .anpunt. of usual ly. 0.01 t0

20% by 4G GHE, “rARGIAETY 61 Lo Eottay el GheoT i HEE e
antifouling paint §o osition. Wen the ingrganic ,
dehyRit Gy Adet ¥ el oM APk dP f ntPRETABFe CAnBaAERLC
in the antifouling paint conposition, storage

stapr 4 inneTeegeky t b ehrdheed. 296102231 REFdERER LyPe
accel eration conponent (F) In the antifouling paint
cohposiarnion dfhydeatimyenyéon, (Bh, emali ba added. By the
accel eration conmponent (F) nmay be contained (the
caipoinet ¢B)the dohydnectimedagantheéo éhet manifouling

~accel eration conponent (F)), and exanples thereof 15

| B&] Wel e 5195 i £ 1 O8] nsﬂ@fé?{@t EYEBi 19EganicC tear BexybisG tion -
aci ds and organic carboxylic acid nmetal salts. [0224]

 Asafi e TSk Met hekS-GRBabe mentioned gum rosin,

[0220] Examples of the dehydrating agents include
_anhydrous-gypsum:fCasoq), synthetic zeolite type
adsorbents {trade name: Molecular sieves, etc.), ortho
esters; such as ﬁethyl orthoformate and methyl

orthoacetate, orthoboric acid esters, silicates, and

‘ isocyanates (trade name: Additive T1, etc.). In

particular, anhydrous gypsum and Molecular Sieves are

preferably usaed as the inorganic dehydrating agents (D).

These inorganic dehydrating agents (D) can be used singly-

or in combination cf two or more kinds.
EO221] The dehydrating agenté, particularly the inorganic
dehydratiﬁg-agents, are desirably added in the total
.amount-ofrusually 0.02 to 150 parts by weight, prefe;ably
0.2 to 50 parts by weight, based on 100 parts by weight ﬁ

ot the copolymer (B) (non-volatile matter) for a self-
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wood rosin, tall oil rosin, etc., and any of them can
be enployed in the invention. Exanples of the rosin
20 _geki vatives include disproportionated rosin,
lownelting point disproportionated rosin,
hydr ogenated rosin, polynerized rosin, maleic rosin,
al dehyde nodified rosin, ol yoxyal kyl ene ester of
rosin, reduced rosin (ro§?§ al cohol), netal salts of
rosin (e.g., copper salt, zinc SF-1128 130 salt and
magnesi um salt of rosin) and rosin am de. These )
i hdmd fodien agdriteadives Rairbe RISl i FhRiv]

conmbi nation of two or nore kinds. [0225] Exanpl es of
telsd corgasics! capodwyleirc @di dendmcy et 15 gld igheit)i ¢
acids of about 5 to 30 carbon atons, synthetic
dloz@at iraradieds ame dapthem oo adéldydExdaip) esyaitd here
metal salts of organic carboxylic acids include Cu
sRldirady s¥rtaiMeasalt wand € sBl dmodst tde waial 1y 0.01
salt of an organic carboxylic acid, an excess netal
%ﬂtzdg1%?&@3&%ﬂa?k%fé¥éﬂ¥y|®Plﬁ%ﬂ%$ﬂﬁpm% g, Ph the
a salt conposed of an organic acid and a netal 1n an
%ﬁHﬂ' fboetﬁ 'n‘e’qa'&a%%t rc%tn!g% L 4 Qyer yiRy, be, U i%%rg%a%%e‘]

e above tion accéleration conponents can “be
used singly or in caonbinati.on. of .two ar re kinds. .
BETEIT oh 1978 (gads SWHGPE-T e~ dnt 1 f ot i g Pai AEONE 11
conposition contains these solution acceleratiaon, .
the antifouling palnt compositicon, storage stability

tends to be enhanced.

[0223] Elution acceleration component (F)

In the antifouling paint composition of the
invention, an élution acceleration component {(F)] may be
contained (the component (B) is-not included in the
élution.acceleration component (F)}, and .examples thereof
include rogin, reosin derivatives, organic carbéxylib
aclds and crganic carboxylic acid metal salts.

{0224] As the rosiﬂ,rthere can be mentidned guﬁ rqsin,
wood rosin, tall c¢il rosin, etc., and any of them can be
employed in the Invention. Examples_of'the rosin
derivatives include disproporfionated_rosin;-low—melting
péint disproporfionatéd rosin, hydrogenated rosin,--
polymerized rosin, maleic rosin, aldehyde ﬁodified rosin,
polyoxyalkylene ester of rosin, reduced roéin (rosin

alcohol), metal salts of rosin {e.g., copper salt, zinc



10

15

20

conponents, the solution accel eration conponents are
desirably contained in the total anobunt of 0.1 to 30%
ky_ i ght, preferably 0.1 to 20% by wei ght, nore
preferably 20 0.5 to 15% by weight, in 100 parts by
wei ght of the antifouling paint conposition. From
the viewpoints of antif i ng performance and water
resi stance of the resulting coating film the anount
of the elution SF-1128 131 accel erati on conponents

added i s deS|rabI i_n the Above. yran 228
Anar BEoh ot 60 Farts Pl e GO ThG Amide. These
copol y non-vol atile nmatt for. a :
e T KRG SEEyige ST ol i perant CoMiaT rid T

the antifouling paint conposition, preferably the
sidmiinedtien 94&s &8O GFoIWmEr kJ(IEE}S(non-voIatiIe

matter), the elution acceleration conponents are
o[etgazfalblﬁycaﬂ@iteai wed tihe tdvegaotal canmuttl of acosdal iyclude
0.3 to 600 parts by weight, preferably 2 to 300 10
palris i neicghits. J022]utWientd het ssd tiidronatoms, synthetic
accel eration conponents are contained in the above

HMPHa ¢ @ntdcfion ina prapaidyi @ansei®r odixkiddtas of r tihes
resulting coating filmtend to becone excellent. 15

, J"’ﬁ%}ﬂ-b 1ﬂ;d4 o%t% ﬂﬁ&@dca(maﬂ@ﬁymcic@ The1vhBYty salt,

(co) po ymer has a Vvinyl

Zn salt, Mg salt and Ca salt. As the metal salt of an

organic carboxylic acid, an excess metal salt of an-
organic carboxylic acid may'bélused, or a salt composed
of an organic acid and‘a metal in an equal equivélent
ratio or-lower may be used.

[0226] Tﬁe above elution acceleratiog componentslcan be
used singly . or in-combination of two or more kinds.

[0227] In the case where the antifouling paint

composition centains these solution acceleration

chponents, the solution acceleratiqh components are
desirably contained in the total amount of 0.1 ta 30% by
welight, preferably 0.1 to 20% by weight, more preferably
0.5 to 15% bf'Weight, in 100 parts byVWQight of ﬁhe
antifouling paint composition. From the viewpoints of
antifouling performance and water_resistance of the

resulting coating film, the amount of the eluticn
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et her constituent unit, contributes to inprovenents
in crack resistance, peeling resistance and el ution
rgﬁ@g stability of the resulting coating film and
S Pons 20 also as a filmform ng conponent.
[0231] Exanples of the vinyl ether-based (co)polyners
i ncl ude pol yvinyl nethyl ether, polyvinyl ethyl
ether, polyvinyl isopropgyi ether and pol yvinyl
i sobutyl ether. SF-1128 132 [0232] These vinyl
et her-based (co)polynmers (G are desirably contained
igrcelerattah amumnasft usghlddy 1G Haoi r4igl pakn sty above
wei ght, preferably 0.2 to 5 parts by weight, in 100
patiye .by wei ght of the antifouling paint 5
conposition. Further, based on 100 parts by wei ght of
tihe 26qp eyl |, Bl ddran-omliatd I vt tef )wd phna selfhe
polishing type antifouling paint contained in the

I-f Qhlab-NG pRAT M LOAPAS it er Yy, t 1 Cohi
g% grl- ggegB?op(o Oym&*r ?&Ed)ll(eggan%t\%%ti e rr%t%%lrﬁ,ﬁ%ljhlesmng

vi nyl_ .et her.- based (.cq ners .are desirab : .
A e S
parts by .weight, referably 0.6 to 40 rts by '
e 933P 1S oo kB Sy g es
are contained in the above anount, crack resistance,
pedl i RGP -T9 Lhadslil] St eand SR ioH et 3tadleralier

the resulting coating filmtend to becone excellent.
components are desirably contained in the total amount of

usually 0.3 to.600 parts by weight, preferably 2 to 300
parts by welght.

[0229] When the solution acceleration components are
contained in the above amount, antifouling property énd
erodibility of the resulting coating film tend.to become

excellent.

[0230] Vinyl ether-based (co)polymer (G)

The wvinyl ether-based (co)polymer has a vinyl

ether constituent unit, contributes to improvements in

crack resistance, peeliﬁg resistance and elution rate
stability of the resulting coating film and fﬁnctions
also as a film-forming component.

[0231] Examples of the vinyl ether-based (co)polymers
include pblyﬁinyl methyl ether, polyvinyl ethyl ether,

polyvinyl isopropyl ether and polyvinyl isobutyl ether.
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[0234] Instead of the vinyl ether-based (co)pol ynmer
or together with the vinyl ether-based (co)pol yner,
y@figys hydrophilic group-containing polyners can be
enpl oyed. 20 Exanples of the hydrophilic
group-cont ai ni ng polynmers include various

(al koxy) pol yal kyl ene glyg nmono( met h) acryl ate

(co) polymers such as a (nethoxy) polyethylene glyco
nono (meth) acryl ate copolymer. By the use of such

it b i bl E- 3 '
?%%9%ZE@%@%@E&%@?@B@%?%@ B CrdSrad e RS Sy
t - | ymer . [023 Pl asi ti ci ' As
haE LTy L SRR L0328 M AR S 0.1 o
pai nts, such as orthophosphoric acid ester,

¢hl parhat byt paiabit npreferably dbidd EstePaditsadivpive+abt,
acid ester, is enployable. These plasticizers can be

- usetl00spaghy by meighibiofatiten aoft itfgnlomanmad nd nds.

[0236] In the case where such a plasticizer is used,

tbepoi@taspunt Fofthbhe, pbastdcbreil 0&@dgedtsobyheeight of

antifouling paint conpositionis, for exanple, 0.1

9. 10%,BY WMeirghts)  (¥23%b 1Ehe 1pd asttitaizerrcont rddiut-es

to enhancenent of <crack resistance of a coating film
-ef enk t y | foul d i g, fdd

PR R BT e o S DB med T ram T

anti t:ouhing RANL: COMRRN LAk, FedPeably the silyl

ester~based copolymer (B) (non-volatile matter), the

vinyl ether-based (co)polymers are desirably contained in

the total amount of usually 0.3 to 60 parts by weight,

preferably 0.6 to 40 parts by welght.

. -{0233] When the vinyl ether base (co)polymers are

contained in the above amount, crack resistance, peeling
resistance and elution rate stability of the resulting
coating film tend to becoﬁe excellent.

[0234].Ihstead of the vinyl ether-based (co)polymer or
together with the.ﬁinyl ether-based (co)polymer, various
hydrophilic group—éontaining polymers can be employed.
Examples of the hydrophilic group~containing polymers
include various (alkoxy)polyalkylene glycol

mono (meth)acrylate (co)polymers such as a
(methoxy)polyethylehe glycol mono (meth)acrylate copolymer.

By the use of such a polymer, it becomes possible to
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above pl asticizers, chlorinated paraffin or
ort hophosphoric acid ester such as tricresyl
gﬁfiﬁﬂﬁte_ (TCP) is preferably enployed. [0238] The

B ated paraffin may be straight-chain or 20 may
have a branch, and may be liquid or solid (powder) at
roomtenperature. As such chlorinated paraffin
"Toyoparax 150" or "Toyopd¥ax A-70" avail able from
Tosoh Corporation can be nentioned. In the present
invention, two or nore kinds of chlorinated
partaf i nsheli fdrer ent et SFa$128t234edchiyothreusenbéntthe
nunber of carbon atons, etc. can be used in
coitoy Nad i o - 0239] (dad) pbeyease where the chlorinated

paraffin is used as the plasticizer (H , it is
dest saply; gontadned-i ppan 5 anount of usually 0.05 to
20 parts by weight, preferably 0.1 to 15 parts by

wei ght, iﬂslggepﬁigétQEﬁW%&qh¥aggi%ﬂﬁfggg&jQﬁ$H§{%& used

pai nt conposition. Further, 'bas parts
1ELS B D PIPOLYTEE BB YOLSLELS TBLLer
GO S Dem A2 L L LOULLN DL L OB b s
vol atile matter) , the chlorinated paraffinis
deBiehbl S eunteydelc n B anobhisbi C12¢%S 5oAPaPEsUBRd
wei ght, preferably 2 to 4Q parts by weight. Wen the
apounty of in combination of two or more kinds.

10236] In the case where such a plasticizer is used, the
amount of the plasticizer added to the antifouling paint
composition is, for example, 0.1 to 10% by weight.

[0237] The plasticizer contributes to enhancement of
crack resistance of a coating film (also referred to as
an “antifouling coating film” in this specification)
obtained from the antifouling paint composition. Of the
above plasticizers, chlorinated paraffin or
-orthophosphoiic acid ester suéh as Tricresyl phosphate
(TCP} 1is preferably employed.

[0238] The chlorinated paraffin may be straight-chain or
may have a branch, and may be liquid or solid {(powder) at
roomAtempe;atﬁre. As such chlorinated paraffin;
“Toyoparax 150”7 or “Toyoparax A-707 available from Tosch

Corporation can be mentioned. In the present invention,

two or more kinds of chlorinated paraffins different in
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15 the chlorinated paraffin is in this range, the
resulting coating filmtends to becone excellent in
kphhbg tion of cracks filmstrength and damage

(1 nmpact) resistance. - [0240] In the case where the
ort hophosphoric acid ester is used as the
plasticizer (H , it is ggglrably contained 20 in an
anmount of usually 0.05 t 0% by wei ght, preferably
0.1 to 15% by weight, in 100% by wei ght of the

BRSSO L AR B e Y

(non-volatile matter) for a self-polishing SF- 1128
1359 #ypecBAtPREEPNg paint contained in the
antifouling paint conposition, preferably the silyl
é@eémbésetiheop@Eﬁn@fher(eB)t}(m&thaﬂ@ meafaf)in 1s used
containing a constituent unit derived fromthe
pel yher pzabt écuneat Utat,ed tcarbaedimibl mctansaiydd in an
ester, the orthophosphoric acid ester is desirably
cantai-ned Buan1gmoums afo 120 @b past sdyghieighéferably
preferably 2 to 40 parts by weight. [0242] Wen the
@r.tlh%h@%pgggt% BG BRI 5 cond gideds b A 1@@0&@ the
anount as the plasticiZzer (FD , a coating 10 fi

g&'f% 39&56F?Q%t? rc{%h‘i&gcf&@{‘c% peeling, Gan e, do rdHﬂdl 00

ero 0 coating filmcan ‘be I'ncreased
05431 3N ROTRGPAL T SO O a1
matter) for a self-polishing type antifouling paint
contained in the antifouling paint composition,
preferably the silyl ester—based copolymer (B) (non-

volatile matter), the chlorinated paraffin is desirably

contained in an amount of 1 to 50 parts by welght,

preferably 2 to 40 parts by weight. When the awount of

the chlorinated paraffin is in this range, the resulting
coating film tends to become excellent in inhibition of
cracks, film strength and damage (impact) resistance.
{02401 In the case where the orthophosphoric acid ester
is used as the plasticizer ({(H), it is desirably contained
in an amount of usually 0.05 to 20% by weight, préferably
0.1 to 15% by weight, in 100% by weight of the
antifouling paint composition.

[0241] Further, based on 100 parts by weight of the

copolymer (B} (non-volatile matter) for a self-polishing
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may contain, in addition to the above conponents,
various 15 additives, such as an

H éagglng/antl-settlng agent, various pignents
?@ 5 , coloring pigment and extender pigment)
various resins except the above ment i oned vi nyl
et her - based (co)polyner é acrylic resin), an
anti- foam ng agent, &t egatlon preventing agent,
a leveling 20 agent and a solvent, which are
descri bed bel ow. [0244] Amtl-sagglng/antl-settlng
agent apsithelang Pedgd Rghiatinasetitl ndragerml topling palnt
hitherto known agent nay be added in an arbitrary
amppnot itiBranmplres cofakillye thuet is-idaggiar anthaset tdopgplymer
agents include SF- 1128 136 stearates of A, Ca and
1n;) lpehthbnagdlile andteal)kyositdionicg aci@bsl ttuent unit
pol yet hyl ene wax, hydrogenated castor oil wax,

B@kyﬁgﬁd%rB@XtH@)ﬂdﬂyﬁ%ﬂﬂﬁﬁﬁﬂgaunéﬁﬁﬁfﬁﬂéé:d&%MB%Yllc
silica and pol yet hyl ene oxi de wax. t hese,

|
ségggg??g& mg%%tglkg%g angmﬂﬂﬁiet Yﬁgne oxi e S
ferably ed
gﬁ?%rgégglﬁﬁpa C%e fﬁbAéﬁgh %n ageht”§ TS kgﬁ
th ked d th " Di
ﬂegeg%“zo%re%%r% & don 5 nazl"%i o B bl e from

Kusunot o Chen1ca|s Ltd. can be nentloned [ 0245]
PlgABht WhSH! Vit Q§&ﬂﬁﬂ Hfoife i irent e%nﬁ¥§ﬁﬂﬂ%9ned
in the

in the above amount as the plasticizer (H), a coating

film ilittle suffering cracking and peeling can be formed,
and ercdibility of the coating film can be increased.

[0243] Other components

The antifouling paint cowmposition of the,invention
may contain, in addition to the above components, variogs
additives, such as an anti-sagging/anti-setting agent,
various pigﬁents {e.g., coloring pigment and extender
pigment), ﬁafious resins except the above-mentioned vinyl
ether-based (co)pelymer (e.g., acrylic resin), an anti-
foaming ageni, a segregatlon preventing agent, a leveling
agent and a solvent, ﬁhich ére described below.

[02447 Anti-sagging/anti-setting agent

As the anti-sagging/anti-setting agent, a hitherto
known agent may be added in an arbitrary amount.

Examples of the anti-sagging/anti-setting agents include
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i nvention include hitherto known organic or inorganic
various pigments, such as titaniumwhite, red iron
leq 15 organic red pignent and talc) Various
colorants such as dyes may be al so included. [0246]

By the use of a pignent in a needle, flat or scaly

form it becones possibls $o further enhance crack

resi stance of a coating Pm 20 [ 0247] Exanpl es of

the solvents enployable in the invention include
various solvents usually added to antlfoullcg
phrAralesueh A&s alPpRaci éhsovsit'$: it et

solvents (e.g., xylene, toluene), ketone- based

sbkyéntid fonast ecibased ts obPpdnalaid e ey haseog enated
sol vents. Further, SF-1128 137 the solvent used for
pﬁepamimglthaxpomwﬂ@mm1@blwaxnumﬁxnwu@ﬂiﬁ&nbnﬁylic

acid netal conpound-based copolyner may be i ncl uded .
EPnthBe i$0bweklerc @atididaedridn tdig ety fald igg daiwdx. Of
conposi tion of the invention. 5 [0248] Various

FBSLAS B{anPlyes 0fedv 20Uy IESi Reast NGldidesmicdy b,
resins which are other resin conponents, such as

gg%'e%l%c;p%w GO){9s ngramc?ﬁﬂda]zﬁ}é:s%;j[&@%ﬁde e,

Bt hacr yl yner

d
%&I éf am%%£§% gf%bly FﬁﬁéPg/,ﬁ%,”

ester-based (co)polyners deschbed |{kefégr§égqgn§er the

settlng agent, an dgent that is on

trade name of “Disperon A-603-20X" or “Disperson 4200-20"
available from. Kusumoto Chemicals, Ltd. can be mentioned.

10245} Pigment, Solvent

Examples of the pigments employable in the
invention include hitherto known organic or inorganic
various pigments, such as titanium white, red iron oxide,
organic red pigment and talc). Various coloranﬁs such as
dyes may be also included.

[0246] By the use of a pigmént_in a needle,'flat or scaly
form, it becomes possible te further enhance crack
resistance of a coating film.

[0247] Examples of the solvents employable in the

,inventibn include various solvents usually added to’

antifouling paints, such as aliphatic solvents, aromatic
solvents {e.g., xylene, toluene), ketone-based solvents,

ester—-based éolvents and ether—-based solvents. Further,
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Japanese Patent Laid-Open Publication No. .
264170/ 1992, Japanese Patent Lai d-Open Publication
No. 264169/1992, Japanese Patent Lai d- Qpen
Blibili28ati on. No. 264168/1992, 15 Japanese Patent
Lai d- Open Publication No. 196869/1990, Nationa
Publ i cation of International Patent No. 500452/1985,
Japanese Pat ent Lai d- Openi3Rubl i cation No.

215780/ 1988, National Publication of Internationa
Patent No. 500452/ 1985 (Japanese Patent Publication
Nowe 2013243343893 candkapanase Pad endl ke o Opiehe
Publ i cati on No. 18216/1995 may be contained in the

aFOWaitRG Bak-Bbx,AQMP0stid Ol 041 t s AMeNth 88ed
- [0249] Preparation of antifouling paint conposition

- 3 T t j-f i i nt iti h
Prbihet oy THE IR M PRSI SRR 4008k RheliNen the
hi thertaq .known . . F | th di
EOre R o P AR ST Lhe pal nioe (HY Zopbryner

for _a self-polishing 5 type antifouling paint,.

(E} ,
ANF A5 Heddessr v SRS antifoul ing agent (C)

(particularly (d) copper and/or copper _conpound, _
(C2) or §aarelapt PfolPrA§UEYEeMILNT i HE SdeqyLic resins
the dehydrating agent (E) (e.g., anhydrous gypsum
Miliedulzare Sitdweasrestihe ebhypoanhecederationacorponentid
(F) 10 the vinyl ether-based (co)polyner (G , the
plastddlivzerr, @Hnyltihe @antd-saggbngtanté:gett| ngethacrylic
agent, the pignent and ,

acid {(co)polymer, methacrylic acid ester (co)polymer and
2-hydroxyethyl acrylate (colpolymer. Further, silyl
ester-based {(co)polymers described in, for example,
Japanese Patent Laid-Open Publication No. 264170/1832,
Japanese Patent Laid-Open Publication No. 264169/199%2,
Japanese Patent Laid-Open Publication No. 264168/1992,
Japanese Patent Laid-Open Publication No. 196869/199¢,
National Publicaticon of Internaticnal Patent No.
500452/1985, Japanese Patent Laid-Open Publication No.
215780/1988, National Pubiication of International Patent
No. 500452/1985 (Japanese Patent Publication No.
32433/1993) and Japanese PFatent Laid—Open Publication No.
18216/1995 may be contained in the antifouling paint

composition of the inventiocn.

102491 Preparation of antifouling paint composition
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the solvent are added at the sane tinme or in an

arbitrary order, and they are stirred, m xed or

&t spgy sed. [0250] The antifouling paint conposition

I's one-pack type, 15 has excellent storage stability

and satisfies various requirements for antifouling

pai nts, such as adhesion durability and antifoul ing
property. [0251] By coati %% surfaces of various . B
nol ded articles (base materials) |, such as

underma /mat surface 20 _structur

struct th k#ou%ﬁ?%rp?%%ﬁ o™ Par ] ﬁgﬂe %pgﬁlnéngﬁntlon
atom c pomer pl ant), polluted sludge_ diffusiaon
@arevléwpx/%pqireﬁrsbwnpmpueé&éf wEringe ey Heerichgram

bay coast roads, submarine tunnels, port facilities,
pauaéssandknh&nnsmgieandhshtp@panudﬁnghﬁggntad%neiQr an
(e.g., SF-1128 139 rope, fishing net) with the
antiteuling paint, cabposicpicdlymeancidortgt w atelifmsiishing
in a conventional manner and curing the conposition,

ﬁgﬁéfgﬂtiﬁguﬂﬁhﬁtpﬁhb&1C%@kﬁdﬁSMdEhssi&ﬁ)rﬁhe antlfoullng
structures, etc. which exhibit excellent crack 5

Leshet apge gﬁgt%huf £Quly NG 1perd RN Ceh EAN Bepper
obt al ned. he anti fouli ng pai nt conp03|t|on may be
%IBI:“%%% BE{Z e%rgla%lsé“z{rﬁ?elsogi +$eﬁagﬂ¥? kRS OLide (D),

ne.-str ures to slrfacés o

B%: BBAER ﬁ%u%&@%oaﬁng %g“ﬁ%?areres TR PR,

anticorrosi on agent ar prlner Further
Molecular Sieves), the elution acceleration component (F),

the Vinyl ether~based (Co)polymer {G)y, the plasticizer
{H), the anti—sagging/anti—setting agent, the pigment and
thersolvent are added at the same time or in an arbitrary
order, and they are stirred, mixed or dispersed.

[0250] The antifouling paint composition is one-pack type,

‘has excellent storage stability and satisfies wvarious

requirements for antifouling paints, such as adhesion,
durability and antifouling property.

[0251] By coating surfaces of various molded articles
(base materials), such as underwater/water surface
structures, i.e., marinerstructures (e.g., water feed or
drainage opening of atomic pbwer piant), polluted sludge
diffusion preventivé films in various marine engineering
of bay coast roads, submarine tunnels, port facilities,

canals and channels,'and ships and fishing tackles (e.g.,
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the surfaces of ships or marine structures having
been previously coated with a conventiona
amtjbqul i ng paint or the antifouling paint
conposition of the invention nay be topcoated with
the antifouling paint conposition of 15 the invention
for repairing. The thickqﬁgs of the antifouling
coating filmforned on thé surfaces of the ships or
the marine structures in the above manner is not

specifically restrict. ut it. i or exanpl. e; o
Bt 20 n A8 Yot (it 110t e 25 F§9kb) composi tion
EFFECT OF THE | NVENTI ON According to the present _
iMFEntGTom 1 HeY & T b %ﬂﬁ%ﬁﬁ%gtéﬂnaﬁtPPBBPFn@nd CUring:
pai nt conposition having high stora%e stability and
ddyralsicanists ¥ ovan ngaratnl nt§ ¥rowl PagnsFiiipgceaped ships,
coating filmwhich is favorably controlled in the

medrigley Stsruateres s E@xcelwenthi axhnbitoakicrglent crack
performance (antifouling activity) , particularly
arddifsidridg piopetityioulindesbigbkyahoul cag Beaodkeaned.
or in the static 5 environnment .or |ong-term

‘add foW i M9 PHoPesd dnt r&d@bysisubhienkpgpecerbent abplied

cracks, has proper hardness and has an excell ent

bal anger pf. & hese L oa%ié esn: $0233] mé\qu.ted is@%ut:eu&»@%, or
pr esent 1 nventli on, furt er, a coat | ng i | mhavi ng

E&%rﬁggvgﬁp fé&oggdsg%fgéégnéf the above ships or marine

structures having been coated with an undercoating
material, such és énticorrosion agent or primer. Further,
the surfaces of shi?s or marine structures havihg been |
previously coatéd with a conventional antifouling paint

or the antifouling paint composition of the invention may
be topcoated with the antifouiing paint:éomposition of

the invention for reﬁairing. The thickness of the
aﬁtifouling coéting film formed on the surfaces of the
ships or the'marine structures in the abkove ménner is not
specifiéaliy restricted, but it is, for example, about 30

to 150 um/one coating time.

[6252] EFFECT OF THE INVENTION
According to the present inventicn, there ¢an be
obtained an antifouling paint composition having high

storage stability and capable cof forming an antifouling
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10 properties, and a ship, an underwater structure, a
fishing tackle and a fishing net coated with the
cratpgmg filmare provided. [0254] According to the
present invention, furthernore, an antifouling

met hod using the antifouling paint 15 conposition, in
which there is very litthgyfear of environnmenta
pollution, is provided. EXAMPLES The present
invention is further described with 20 reference to

{;ﬁg;&gh‘e 1ﬂgw§§éﬂpkssf%%tr g@h&aﬂ&&q&p@; riued

i nvention is no may |n1ted to those

nples. SF- 1128 141 | t
amlé@l&naaésméﬁa?Fsslgfél 8 AR Pertornance
part(s)" means "part by wei ght" unless_it
departsuiionm ﬁﬁélﬁaiﬁﬁé k T]h\é LN T oI 1 BFoPertY
measuring IR and MS spectra are 5 as follows. IR
$ pe threuiimbayuforg 186N EeEi GHESa PF kith- BMret LETLF R
Spectrum One Measuring nethod: neat nethod, using KBr

phatie orfucdM® spedbngrtrEas Wi gt cohthd | BREPaO- Wi TeRe Y
5973MsD Measuring nethod: EL net hod

suffering occurrence of cracks, has proper hardness and
has an excellent balance of these properties.

[0253] According to the present invéntion, further, a
coating film having the above-mentioned excellent
properties, and a_ship, an underwater structure, a
fishing féckle and a fishing net coated with the coating
film are prévided.

[0254j According to the pfesent inventiocn, furtﬁermore,
an antifouling method using the antifouling paint

composition, in which there is very little fear of

environmental pollution, is provided.

EXAMPLES

The present invention is further-dgscribed with
referénée to the-following examples, but it should be
éonstrued that the inventiﬁn is in no way limited fto

those examples.
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Preparation of cycl opentadi ene by thernmal

deconposition of dicyclopentadiene In a reaction
3 equipped with a stirrer, a 15 dehydrator, a

con enser and a heating or coollng j acket, 600 parts

of dicyl opent adi ene were pl aced, and the

di cycl opent adi ene was hegtfd at 160 to 170C for 8

hours wth stirring to Bt ai n 400 parts of

cycl opent adi ene.  [0256] Preparation Exanples of

compoundi ng_agents for 20 antlfoulln

PPépar atIPo%h@f ZOmPOUMH R et ( 1 &F?a?fat”e examples,

antlfoullng palnt ) In a reactlon vessel equi pped

Whehtarst 'peer (54" eerdens&ardnd ) abeatinglor” cbblesry 1t

jacket, 720 parts of SF- 1128 142 acrylic acid (AA)

veparpkacedn ahd theretse Wwereeredrfopw se added 660

parts of cycl opentadi ene (CPD) over a period of 2

hours wrid sthaftngnat £3% nea3dd€inAf ter ahhe Mir gpaicsea are
addition, stirring was perfornmed at roomtenperature
a%rfo§lgwgours to obtain a conpoundi ng agent (AD-1)

for an antifouling palnt whi ch had a GC (gas

Shea ng-?calwmeagg Glng3oL0267) an TR

e conpoun I Ag agen AD-1) for an

-?E}in iy B3EhE (Ao R oul ing

Measuring method: neat method, using KBr plate
( MS spectrum measuring conditions )

Agilent 59%73MSD

Méasuring method: EL method

Preparation of cyclopentadiene by thermal decomposition

of dicyclopentadiene

In a reaction vessel equipped with a stirrer, a
dehydrator; a condenser and a heating or ccooling jacket,
600 parts of dicylopentadiene were placed, and the
dicyclopentadiene was heated at 160 to 170°C for 8 hours
with stirring to obtain 400~pérts of cyclopentadiene.

[6256] Preparation Examples of compounding agents for

antifouling paint

( Preparation of compounding agent (AD-1} for antifouling

paint )
- in a reaction vessel equipped with a stirrer, a

condenser and a heating or ccoling jacket, 720 parts of
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pai nt corresponds to a cyclic carboxylic acid

(conmpound A-1) represented by the aforesaid fornula

%%hl dis the aforesaid isoner m xture. [Conpound

] %%OH f - - - - - Conpound A-1 15 [0259] (

Preparati on of conpoundi ng agent (AD-2) for

antifouling paint In a rgaétion vessel equipped wth

a stirrer, a condenser a heating or cooling
j acket, 1380 parts of 20 the conpoundi ng agent

AD-l for an an |fouling-8alnt and . 28 143 d%o wise
68FY% Bf 2@eti vafed el Gy Pas A a@P %ﬂ%ﬁn were “T°F

pl aced. [ Conpound 31] COOH ..... ) 5 Then,
pREpdneFe RaatedOdt cwéepfaafta@e EH@ur §P\}a t Vet iF Mag-od of
to obtain a brown solid conpounding agent (AD-2) for
anhantsf edkhngtpaimng whi eh lvad 38 “fol eddltar Whieghtropfiise
about 1600, that is, a pol yester-nonocarboxylic acid '
@ﬁ@du@ed,byt&hei&@PMaM chadloraddi titon cafim ttheemompourd for

2 hours to obtain a compounding agent (AD-1) for an

antifouling paint, which had a GC {(gas chromatography)

‘purity of 93%.

f02577 An IR spectruﬁ of the_compounding agent (AD-1) for
an antifouling paint is shown in Fig. 1.

(0258} This compounding agent (AD-1) for an antifouling
paintrcorresponds to a cyclic carboxylic acid (compéund
A-1) represented by the aforesaid formula (1) dnd is the
aforesaid isomer mixture.

[Compound 30]

COOH

----- Compound A-1

102597 ( Preparation of compounding agent (AD-2) for
antifouling paint )

In a réaction vessel equipped with a stirrer, a
condenser and a heating or cooling jacket, 1380 pafts of

the compounding adent (AD-1) for an antifouling paint and



10 (AD-1) in the presence of the acid catal yst.

[ Compound 32] i0 OO CCC- OH O O n: nunber of
kpCUYbki ng units- - - - - (AD- 2) [0260] An IR
spectrum of the conpoundi ng agent (AD-2) for an
antifouling paint is showmn in Fig. 2. 15 [0261] (
Preparati on of conpoundigg agent (AD-3) for
antifouling paint SF-112 344 In a reaction vesse
equi pped with a stirrer, a condenser and a heati ng

or _cooling jacket, 860 parts of nethacrylic acid
BNRAPSaftd 762 SpAr TS tEr Cyaopentati Be Ve P T diRE S
and they were heated at 40C for 24 hours 5 with
$lizceidng to obtain a conmpoundi ng agent (AD-3 (A-2))
for an antifouling paint, which had a GC (gas
diropetogr &3hy) purity of 80% [Conmpound 33] COCH .
~Compound A-2 10 [0262] An IR spectrum of the
compoundi ng agent (AD-3) for an antifouling paint is
shown i p-F Ha M5

¢

5 Then,.thé? were heated at 170°C for 40 hours with
stirring to obtain a brown s0lid compounding agent (AD-2).
for an antifouling paint, which had a molecular weight of
about 1600, that is, a polyester-monccarboxylic acid
producead by tﬁe self-Michael addition of the-compound

10 (AD;l) in the presgnce of the acid catalyst.

[Compeund 32]

s O._
i ii i
C : .C\ C\
\O 7 O
[ jn
n: number of recurring units- - - - - (AD—2)

[0260] An IR spectrum of the compounding agent (AD-2) for
an antifouling paint is shown in Fig. 2.
15 {02611 ( Preparation of compounding agent (AD-3) for

antifouling paint )
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‘and a hé&8t Pn§eeF

spectrumthereof is showmn in Fig. 4. [0263] This
conpoundi ng agent (AD-3) for an antifouling paint
§gr39gponds to a cyclic carboxylic acid (conmpound 15

- g represented by the aforesaid formula (2) and is
the aforesaid isonmer mxture. In case of this

m xture, the sane IR sp %run1is obt ai ned wth good
reproducibility. [0264]%%'Preparation of conpoundi ng
agent (AD-4) for antifouling paint SF-1128 145 1In a
reaction vessel equipped wi.ith a stirrer, ndenser

Bl Ber PRttt Sty Bl TS &

al | ooci nene, 525 parts of methacrylic acid and 0.5
&ﬂﬁdeﬁﬁemyﬁﬁbéuﬁﬁﬁﬁélﬁbdﬁﬁe?ﬁ9ﬂl%ghé@cﬁ%?e HPAceqrts of
and they 5 were heated at. 40C for 24 hours with
sitei rivd gy L itherasal t @EAA t hendiny Bacredtant briat somepbadiene
distilled off under reduced pressure to obtain 220
paftes wfacedr e thesgcousrdi gaetedoapoddtit nfoageat hours
(AD-4) for an antifouling paint. 10 [0265] An IR
sbeat ramm of s e« apoundi AgcageBtinGiBydigént (BD-3 (A-2))
antifouling paint is showm in Fig. 5. [0266] This

canpounding; Agenty ﬁ%f‘ﬂtf OfhaBnankif QUEE NGy pai nt
corresponds to a cyclic carboxyllc acid (conpound

PTG P ol 8130 F%5na i < the af o esaid

Iﬁﬁompound 33]

COOH

------ Compound A2

[0262] An IR spectrum of the compounding agent (AD~3).for
an antifouling paint is shown in Fig. 3, and a MS
spectrum therecf is shown in Fig. 4.
| [0263] This compounding agent (AD-3) for an antifouling
paint corresp§nds to a cyclic carboxylic acid {compcund
A-2) represented by the aforesaid formula (2) and is the
aforesaid isomer-mixture. In case of this :mixture, the
same IR spectrum is obtaiﬁed wifh good reproducibility.
[0264] { Preparation of compounding agent (AD-4) for

antifouling paint )
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m xture. [Conpound 34] (c) COOH 05 COON la (M Oz O
Oz (3) (3a) 2 (3b) 3 Conpound A-3a (Mwv 222)
gﬁ. %ynd A-3b (Mwv 222) SF-1128 146 [0267] (

gg ation of compoundi ng agent (AD-5) for
antifouling paint ) In a reaction vessel equipped
wWth a stirrer, a condenser and a heating or cooling
j acket, 1016 parts of 5141 ooci nene, 540 parts of
met hacrylic acid, 0.9 part of activated clay and 1.0
part of hydroqui none nononet hyl = ether were placed, =
and t helt vieree#ehied ¥es96t eEripRSAnghie @i thirrer, &
stirring to conplete reaction. Thereafter, the ained
ppoduotewasnguri hiced 6Ot ¢oPA0GR IRt by 60 parts of

~vacuumdistillation to obtain 1055 g of a yellow

trnanspanent, | 6QBi gaconpeimdiathageiti  AR) frotf b part
antifouling paint. [0268] The conpoundi ng agent
ADHON L aBnantichdd thgy1 paitYr wWas-d heead | dirfd ethey

by crystallinzation at room

were heated at 40°C for 24 hours with stirring.
»Thereafter, the unreacted maﬁerials were distilied off
under reduced pressure to obtain 220 parts of a brown
viscous liquid compounding agent (AD-4) for an
antifouling paint.

[0265] An IR spectrum of the compounding agent (AD-4} for
an antifouling paint is shown in Fig. 5.

[0266] This compounding agent (AD-4} for an antifouling
ﬁaint corresponds to.a cyclic carboxylic acid (compound
A-3) represented by the aféresaid formula (3) (i.e., the
following formula (3)) and is the aforesaid isomer

nmixture.

[Coﬁpound 34]

Compound A-3a (Mw: 222) Compound A-3b (Mw: 222)
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15 tenperature. A nelting point of the thus

crystallized conpounding agent (AD-5) for an
antifouling paint was, neasured by DSC, "and as a

result, it was 58C. [0269] An IR spectrum of the
conpoundlng agent (AD-5) for 20 an antifouling paint

is shown in Fig. 6, and $€y5 spectrum thereof is

shown in Fig. 7. [0270] %IS compoundi ng agent (AD-5)

for an antifouling paint corresponds to a cyclic
carboxyljc acid (conpou SF-1128 147 A- _
ﬁ%%?%%en&éHQRﬁ§4ﬁ9 ‘@§MQPWQ9%%%én?3)ag%%tis‘%%e5} or
af oresai d i somer n1xture [0271] ( Preparation of
cofpbunding agént [AD-6) for antifoul ing palnt ) 5

In a reaction vessel equipped with a stirrer,

condenskr anteacheati vgsoel coaliRgefatkél, al@?GIEQFtsa
of nmyrcene, 470 parts of methacrylic acid and 0.5
pantienterhydroguirane ngononepnilinst Herckete Idldcamrts of
and they were heated at 90C for 8 hours with
stibpbbngehe, coapl ke tl0 ofeattnarrylhier esfidr 0 thepart of
unreacted materials were distilled off under reduced

BE%%%QE%dt e1abt gy 899 RARLS o Oh PRI QWh S adtsomethyl
I'i'qui d conpoundi ng agent (AD-6) for an antifouling

AR E027 ) A0 R SRE R lrd oo £OIPOUN 9 agents,

hours with stirring to complete reaction. Thereafter,

the aimed product was purified (160 to 170°C/2 mmHg) by
vacuum distillation to obtain 1055 g of a vellow
tranéparent ligquid compounding agent (AD-5) for an
antifouling paint.

[0268] The compounding agent (AD-5) for an antifouling

paint was then solidified by crystallinzation at room

temperature.

A melting point of the thus crystallized
compounding agent'(AD—B) for an antifouling paint was.
measured by DSC, and as a result, it was 58°C.,

10269] An IR spectrum of the compounding agent (AD-5) for
an antifouling paint ié shown in Fig. 6, and a MS
spectrum thereof is shown in Fig. 7. |
[0270] This compounding agent (AD-5) for_an antifouling

paint corresponds to a cyclic carboxylic acid (compound
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15 an antifouling paint is showm in Fig. 8. [0273]
Thi s conmpoundi ng agent (AD-6) for an antifouling

aint corresponds to a cyclic carboxylic acid
§ und A-5) represented by the aforesaid fornula
(5) (i.e., the following formula (5) and is the

af oresaid i soner 20 m xture. SF-1128 148 [ Conpound
35] COOH 06 140 sD( v (47 COON 1 Ici OCO2 2 ~5) 3
3 4 (5a) 4 (5b) Conmpound A-5a (Mwv. 222) Conpound
A-5b (Mw 222) ( Preparation of conpoundi ng agent
LAR) TYeborsantefionli hge pdiontesdaisl lfvrauleadtliiornd is the
vessel equipped with a.stirrer, a condenser and a
heatkbpgiar igepkingikacket, 1070 parts of nyrcene,

- 506 parts of nethacrylic acid, 0.9 part of activated

¢hay qnd L0, part, of, hydroquipone,RRAgM™eLhN e  (2p-6) for
antifouling paint )

Tn a reaction vessel equipped with a stirrer, a
condenser and a heating or éooling Jacket, 1030 parts of
myréene, 470 parts of methacrylic acid and 0.5 part of
hydroquinone monomethyl ether were placed, and they were

heated at 90°C for 8 hours with stirring to complete

‘reaction. Thereafter, the unreacted materials were

distilled off under reduced pressure to obtain 830 parts
of a brown viscous liguid compounding agent (AD-€¢) for an

antifouling paint.

“[0272} An IR spectrum of the compounding agent (AD~-6) for

an antifouling paint is shown in Fig. 8.

{0273] This compounding agent (AD-6) for an antifouling
paint Corresponds to a cycliic carboxylic acid‘(compoundr
A—S)Vrepresented by the aforesaid fbfmula (B (i.e., the
following formula (5)) and is the aforesaid isomer

mixture.
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ether were placed, and they were heated at 90C for 16
10 hours with stirring to conplete reaction.
%ﬁgg?gfter, the ai ned product was purified (150 to
2 mmHg) by vacuumdistillation to obtain 861

parts of a yellow transparent Liquid conpoundi ng
agent (AD-7) for an antlfguling paint. 15 [0274] An
| R spectrum of the conpo ing agent (AD-7) for an
antifouling paint is shown in Fig. 9, and a M5

%ectrun1thg eof is showmn in Fig. 10. SF-1128 149

S¥EPURHi &°¢éonpoundi ng agent (AD-7) for an
antifouling paint corresponds to a cyclic carboxylic
acid (conmpound A-5) represented by the aforesaid
formula (5) and is the._aforesaid isonmer mxture. 5 (
Preparation of co ndi Pl AR 8) for :
antifouling paint a rijeactio Rl SOl pped with
a stirrer, a condeé@ser & :atlno or cool i ng
j acket, 953 panps he, 8@y parts of
nmononet hyl mal ei 10 2 t of hydroqui none
nononet hyl et he t hey were heated

. al | ooci
acid and 1!
wer e pl aced

at 40C for 24 Hobxs with stekging to conp
reaction. Thereaftjer, the unre.“ted mat eri a wer e
distilled off undJ reqaged pre:sur§ £o obt ai n 1450
parts of a yeIIo txanspar ent g onpoundi ng

agent R

Compound A-5a (Mw: 222} Compound A=5b (Mw: 222)

( Preparation of compounding agent (AD-7) for antifoﬁling
painf ) |
In & reaction vessel eguipped with a stirrer, a

condenser and a heating or cooling jacket, 10?0 parts of
myrcene, 566 pérts of_methacrylic acid, 0.2 part of
activated élay and 1.0 part of hydrogquinone moncmethyl
ether were placed} and they were heated at 90°C for 16
hdursrwith.stirring to complete reaction. Thereaftér,
the aimed product was purified (160 to 170°C/2 mmHg) by
vacuum distillation to obtain 861 parts of a yellow
transparent liquid compoundiﬁg agent (AD-7) for an
antifouling paint.

[0274] An IR spectrum of the compounding agent (éDm?) for
an antifouling paint is shown in Fig. 9, and a MS

spectrum thereof is shown in Fig. 10.
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15 (AD-8) for an antifouling paint., [0276] An IR
spectrum of the conpounding agent (AD-8) for an
apikdouling paint is shown in Fig. 11, and a M5
spectrun1thereof is shown in Fig. 12. This
conmpoundi ng agent (AD-8) for an antifouling 20 paint
corresponds to a cyclic q boxylic acid represented
by the follow ng fornula ?%) and is the aforesaid

i somer mxture. SF-1128 150 [ Conpound 36]

S e B0 O s

[0277] Preparation Exanples of copol yners

Peépar ﬁ@F@ﬁSBPn@@p6loyﬁePYF§lﬂ C@ﬁh?wlrﬂééﬁq% (ggRgun

| equi pped with a stirrer, a condenser, a thernoneter,

a—aﬁopppngsdevedebyatmet racfgmesafle?bcfwelsanﬂf))a and is the
heating or cooling jacket, 100 parts of xylene were
plifacedaidndsbherxyliertmrwas heated in a stream of

ni trogen under the tenperature conditions of 85C with

10 Stdgdd NG oW h FBhpbahAing hhensanaotenpetat uheifduling
m xture of 50 parts of triisopropylsilyl acrylate, 50
paint )

In & reaction vessel equipped with a stirrer, a
condenser and a heating or cooling jacket, 953 parts of
alloocimene, 867 pérts of monomethylmaleic acid and 1.0
part of hydroguinone monomethyl ether were placed, and
they were heated at 40°C for 24 hours with stirring to

complete reaction. Thersafter, the unreacted materials

were distilled off under reduced pressure to_obtain 1450

‘parts of a yellow transparent liquid compounding agent

A{AD-8} for an antifouling painﬁ.l
[0276] An TR spectrum cof the compounding agent (AD-8) for
an antifouling paint ig shown in Fig. 11, and a MS
spectrum thereof is shown in Fig. 12.

This compounding agent (AD-8) for an antifouling
paint corresponds to‘a cyclic carboxylic acid represented
by the fol;owing formula (8) and is thé aforesaid isomer

mixture.
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parts of nethyl nethacrylate and 1 part of 2,2'-

azobi si sobutyronitrile as a polynerization initiator
qrasi2gdr opwi se. added over a period of 2 hours by neans
of the 15 dropping device. Thereafter, stirring was
performed at the sane tenperature for 4 hours, then
0.4 part of 2,2'- azobisjgpbutyronitrile was added
and stirring was SF-1128 151 further performed at
the sane tenperature for 4 hours to obtain a

glorlggi gﬁgnsparent copolynmer (S-1) solution.
_F 3_ e ating residue of the resulting copol yner

(5- 1) (heati-ng residue after drying for 3 hours in a
105C § hot air dryer) was 51.2% by weight, and the

copol ity at 25C of 408 cps, a

nu vef%ﬁgﬂgmx%§g§§a wei ght (M1), & ed by
GP 61 aveiRee t

( 94 The e'&ggneﬂgurlng co S are%

f ol . 10 GPC neasu condi ti ons ) Appar at us
HLC- 8)20GPC a66me Corpérat i BHOH

Col umji:  Super FQOOO+FMOO® manuf act ur ed wy Tosoh

Corp -ion, 15 [0279 sl D, , f

sol THE (t etrahydf of ggsan) Fl oW rate(‘ﬁ 500

{Me: methy! aroup)

M/ Bolime
_ socimenea (Vw:266) (Mw:266)

[0277] Preparation Examples of copolymers
(Preparétion of cholymer (s-1) )

In a reaction veséel equippedrwith a stirrer, a
condenser, a thermometer, a dropping deﬁice, a nitrogen
feed pipe and a heating or cooling Jjacket, 100 parts of
xylene were placed, and the xylene was heated in a stteamd
of nitrogen under the temperaturercenditioné of 85°C with
stirring. With maintaining the same temperature, a
mixture of 50 partsrof triisopropylsilyl acrylate, 50
parts of methyl methacrylate and 1 part of 2,27~
azobisisobutyroniﬁrile as é polymerization initiator was
dropwise added over a éeriod-of 2 hours by méans of the
dropping device. Theredfter, stirring Was performed at
the same temperature for 4 hours, then 0.4 part of 2,2'-

azobisisobutyronitrile was added, and stirring was
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Detector: Rl Colunmm constant-tenperature bath
tenperature: 40C 20 [0280] ( Preparation of

EP@]%ners (S-2) to (5-8) ) Copolynmers (S-2) to

% - were prepared in the sanme manner as above,

except that the nononmer conponents dropw se added

for copolynerization in the preparation of the

copolymer (S-1) were chaﬂééd as shown in Table 1.

SF-1128 152 Then, property values of the copolyners
(solutions) were neasured in the same manner as

dbgirde] orgiPrhes Pds s WRe showeTat Y| . 4 hours to
[0282] (Preparation of copolyner (S-9) 5 Preparation

ofo tmdmo e rco(liérle slsn tar areawt ¥ ont vessel viegi pped) wevhugion.
stirrer, a condenser, a thernoneter, a dropping

deviies and adkedtignge=ardw®odf ngh acket ]t By dopaoi gmer (S-
of propyl ene glycol nononethyl ether (solvent) and

40. 7Raldis Pfr ettt 06 e A 0amel 8g praced, hands t DeYa 105°C
were heated to 75C with stirring. Thereafter, a

'Hc?‘ct W& Q{ryﬁ)lv\%@ t§l .Oj% %%&ié‘ht? 26k dyne Séoﬂzolymer- had

parts of acrylic acid and 5.0 parts of water was

G S AR o e 2o e B M YL 8T o
S L8 8 PELT e, o LDS SATE L SUPETSHULE 60
%jeyicgkllt—na?i;]eor?gteh%rltolecular welght (Mw) .Of 19434. The GPC
measuring conditions are as follows.
( GPC measuring conditions )

Apparatus: HLC-8120GPC manufactured by Tosoh
Corporation - |

Column: Su?er HZ000+H4000 manufactured by Tosoh
Corporation,
[0279] 6 mm I.D., 15 cm

Eluting solution: THF (tetrahydrofuran)

Flow rate: 0.500 ml/min

Detector: RI

Colﬁmn constant-temperature bath temperature: 40°C
{62801 { Preparation of copolymers (5-2) to (S-8) )

| Copolymers (S-2) to (5-8) were prepared inr the
same manner as above, except that the monomer components

dropwise added for copolymerization in the preparatiori'of

the copolymer (S-1) were changed as shown in Table 1.
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ether were added to conplete reaction, whereby a
nmononer solution (K-i) was obtained. [0283]
P¥dpadfati on of copolynmer (S-9) 20 In a reaction
vessel equipped with a stirrer, a condenser, a
thernoneter, a dropping device, a nitrogen feed pipe
and a heating or coolingtpacket, 15.0 parts of
propyl ene gl ycol nononethyl ether, 57.0 parts of
xylene and 4 parts of ethyl acrylate were placed,
2Rdnt hey opwereyvSha 11128 0¥53hheadred vin2r&s Stgamoins) were
nitrogen under the tenperature conditions of 100C
WebBuStlr EhngnWeb i cMalRtRINING difye SaMe
tenperature, a mxture of 1.0 part of nethyl

rylate, 66.2 rt et.hyl ryl.ate, 5.4 parts
gg&gﬁg )r%tehg%?]él ﬁ)‘?’l I?%cer %Ihg)]t“'qerf Tpa}?]teg lo’f t he nononer
solutio (K-1) prepared above, 10 parts of xylene,
ipégﬁérEPE?P%ﬁatagﬁePﬁyFQP?#@W@rdﬂﬁéP) 3.5 parts of
2,2' - azobisisobutyronitrile as a polynerization
PAEPiededt cang@t oo opsett slFoft !
2,2' -azobi snmethyl butyronitrile as a 10 pol ynmeri zation
initiatdn aasedrbpansvcadded savdirPepeiitéd 2 Gftigrer, a
hours by neans of the dropping device. Thereafter, a
moxidarneseof, @. Fhpamtoraft dr,but yirgepiont odtel andadd0a heating
parts of xylene was dropw se added, then stirring
was penfieigred ckicar, B S haunst underp heaylage ayl ybel
same tenperature, and 15 thereafter 4.4 parts of
YR MRe Added {0, 10RLAIN And 40.7 parts of zinc oxide

were placed, and they were heated to 75°C with stirring.
Thereafter, a mixture of 43.1 parts of methacrylic acid,
36.1 parts of acrylic acid and 5.0 parts of water was
dropwise added at the same temperature over a period of 3
hours by means of the dropping device. Then, stirring
was performed at the same temperature for 2 hours, and

thereafter, 36.0 parts of propylene glycol monomethyl

“ether were added to complete reaction, whereby a monomer

solution (K-1) was obtained.
[6283] Preparation of copolymer (3-9)

in a reactibn vessél eguipped with é stirrer, a
condenser, a thermometer, a dropping device, a nitrogen
feed pipe and é heating or cooling jackgt,'lS.O parts of

propylene glycol monomethyl ether, 57.0 parts of xylene

and 4 parts of ethyl acrylate were placed, and they were
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light yellow transparent copol yner (S-9) solution.
[0284] The heating residue of the resulting copol ynmer
(S- ]? -solution (heating residue after drying for 3
mot8 n  a 105C hot air dryer) was 45.6% by wei ght,
and the 20 copolynmer had a Gardner viscosity at 25C
of Y. (The copolyner was adsorbed in the columm, so
that accurate nol ecul ar M8i ght nmeasurenment of the
copol ymer was inpossible.) Preparation exanpl es of
antifouling paint conpositions SF-1128 154 Exanpl es

hdao 24,3 rCanparratany e Exant@serd Waidr The: cosmesnsi Nge
ingredients in the conmpounding ratios shown in Table

Zxﬁﬁhﬁﬁwn% 4 tneron pl aged |4t arPaidt Mﬁhﬁk%@intaining the
contai ning gl ass beads as nedia (m xing dispersion 5

[8) H&@l& r t-h i lte r ough
?aq{{leg(?-erresh fqﬁ{eg'r atzcgﬁgﬁ{%% esll %é%ﬁl#%ﬂ?%%@yf

1,nf 0Si t.i : 285]. After. the antifouli
%%%acgg%gtsﬁ’tiéoﬁ‘?\ﬁea{%s s %r%%“f]maczrfpgarﬁ%s tmlparts of

dinary t rature, storage 10 stability was ‘
SV AIRCET S 02861 e Sval TR T 63l 14 dFen@Hoansphut Lon
Table 2 to Table 4. Storage stability Eval uation of
storldg®TSEaBiad BPakss cldt miadt ol isvliene, 1.0 part of an

@-methylstyrene dimer, 2.5 parts of 2,2’ -
azobisiscbhbutyronitrile as . a polymerization initiator and
7.0 parts of 2,2’-azobismethylbutyronitrile as a
polymerization initiator was dropwise added over a veriod
of 6 hours by means of the dropping device. Thereafter,
a mixture of 0.5 part of t-butyl peroctoate and 7.0 parts
of xylene was dropwise added, then stirring was performed
for 1.5 hours under heating at'the same temperature, and
thereafter 4.4 parts of xylene were added to obtain a
light yellow transparent copolymef {5-9) solution.

10284] The heating residue of the resulting copolymer (S-
9} solution (heating residue after drying for 3 hours in
a 105°C hot air dryer) was 45.6% by weight, and the
copolymer had a Gardner viscosity at 25°C of Y. (The
copelymer was adsorbed in the column, so that accurate
molecﬁlar welght measurement of the copolymer was

impossible.)

Preparation examples of antifouling paint compositions
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15 the foll owi ng manner. A viscosity (Ku val ue
determned by Storner's visconeter at 25C) of the
gaLntg( pai nt  conposi tion) was neasured i nmedi ately
after preparation of the paint and after storage for
2 nonths at ordinary tenperature, then the neasured
val ues were conpar ed, ﬂ %O an increase in viscosity
was eval uated based on t é following criteria. (
Evaluatlon crlterla ) 5 An |ncrease in viscosity IS
§§ th %12 155 .- Anincre &g

5&&3 51 Of‘}?aﬁ%fafolv IRES e?h %0’ &
An i ncrease in VISCOSIty is not |ess than 20 and
| ess t hARC3GCMBCENAART| ABFESSE ST Svildt ddiet For@agiding
| ess than 30. 1: Because of bad fluidity,
reaswrergmtvWiofirKFanig Je s Talpbsst biere [0P874d in a palnt
Further, static antifouling property, erodibili-ty
amﬂ]wpewrmmimfg edatssngpSfadsrsad anedth f froimihe dOspersion
antifouling paint conpositions were evaluated in the
meldiew ngH\efod 0288lurkheai@sthés Af BrShechAough a
Table 2 to Table 4. Static antifouling test A

sandlast ed stael platg haviHg; a-§i é@t?fo&ppn@r%aint '
compcsitions.
[0285] After the antifouling paint compogitions were:

stored for 2 months at ordinary temperature, storage

rstability was evaluated.

[0286] The evaluation results are shown in Table 2 to

Table 4.

Storage stability

Evaluation of storage stability was carried out in
the following manner. A viscosity (Ku value determined
by Stormer’s viscometer at 25°C) of the paint (paint
composition) was measured immediately after preparation
of the paint and after storage for 2 months at ordinary
temperature, then the measured values were compared, and

an increase in viscosity was evaluaied based on the

~following criteria.

( Evaluation criteria )

5: An increase in viscosity is less than 10.
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15 x 300 nmx 2 mm (thickness) was coated with an
epoxy type zinc-rich prinmer so that the dry film
t ;ghﬁess should becone 20 gm On the next day, the

e plate was further coated with a nodified epoxy
type anticorrosion paint so that the dry film
t hi ckness shoul d becone 200 gm 20 On the next day,
the steel plate was furthe®nore coated with the
antifouling paint conposition under test shown in
Table 2 to table 4 so that the dry fil mthickness
shoul d bécohe 100rgarewhsr FBy @ tiést 19l apé wess than 10
obt ai ned. SF-1128 156 [0289] The test plate was
susherded Etart B0 depth of about 1 mfroma test raft
set up in Nagasaki Bay, and after a |apse of 24
mont hs, 3an anean8tebhe testriplcdA tWhekemBEr Qess than 20
organi sns (barnacle, serpula, etc.) had adhered was 5

ea@qags%dt}(arﬁ\@uatlon criteria ) 5: Nothing

heres. 4: The. adhesion area is |less than 5% 3:

The adhsglOREagﬁﬁréaggognl%%Exkﬂﬂﬂ: %@a del 68 ¢ %QEEB@

t han 159 hesion area i not ess t

and |es an_40% 1..The i,on -area_i.s not

t han 409? E E@gFSaP%OHagfng%‘363”|€§a§ &enﬁbeaf§i§%1
of coatjing film

value 1s "impossible.

[0287] Further, static'antifouling property, erodibility

and appearance of coating films formed from the

antifouling paint compositions were evaluated in the
foliowing manner .
[6288] The results are shown in Table 2 to Table 4.

Static antifouling test

A sandblasted steel pzate having a size of 100.mm
x 300 mm » 2 mm {(thickness) was coated with an epoxy type
zinc-rich primer so that the dry film thickness should
become 20 pm. On the next déy, the steel pliate was
further coated with a modified epoxy Type anticorrcsion
paint so that the dry film thickness should become 200 pm.
On the next day, the steel plate was furthermore'coated
with the antifouling paint compositiéh undei test shown
in Table 2 to table 4 so that the dry film thickness

should become 100 pm, whereby a test plate was obtained.
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the faeus BePEcERS

(1) Evaluation of erodibility of coating filmA
sandbl asted steel disc plate having a dianeter of 300

T a thickness of 3 mmwas coated with an epoxy -
type zinc-rich primer so that the dry filmthickness
20 shoul d becone 20 /gym On the next day, the stee
plate was further coateﬂ @Ath a nodi fied epoxy type
anticorrosion paint sot X the dry filmthickness
should becone 200 wm followed by drying indoors
for 7 days. SF-1128 157 [0290] Thereafter, th
é%%%%légg%dt%?EeP 3F§cwﬁﬁaﬁgsﬁg§de a&%aﬁ?ﬁ g@ﬁ&@dOf about
with the antifouling paint conmposition under test in

3 BESMIPhencBREEP G PRy, gingcalter a

pl ate by neans of an applicator having a gap of 500 5
uapsahef eby mohebls, pkat erwas odbttdiendest( PHiege where- macro
applicator is an application device which is a box
cpntai et Whbnakegs bavpngaza keg.l) ehgith adgap)eofvas00
gm at the bottom of said container being provided

Wihuarpaint outlet. By placing the container

containing a paint on a steel plate 10 that is a

coatig%hggbfc{i déET?Qrﬁ?ang it on the steel - plate
I Téec 0 a

in a given i on l'ow the paint to run out

fron1the5quwa%ﬁizéﬂggﬂégéécoating) can be carried
i ng |

out to "gi've a co ckness corresponding to the
€9 1ength ((9aR)aledn " 4 £S!s PlALe pRg, Tiged to a
not or an ;
3: The adhesion area is not less than 5% and less
than 15%.
2: The adhesion area 1s not less than 15% and

less than 40%.

1: The adhesion area is not less than 40%.

Evaluation of erodibility and appearance of coatiﬁg film
(I)'Evaluatioh of erodibility of coating film

A sandblésted steel disc plate having a diameter of
300 mm and a thickness of 3 mm was coated with an epoxy
type zinc-rich primer so that the dry film thickness
should become 20 pm. On thernext day, the steel plate
was further coated with a ﬁodifiéd epoxy type
anticorrosion paint so that the dry film thickness should

become 200 um, followed by drying indoors for 7 days.
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continuously rotated for 2 nonths at a

circunferential velocity of 15 knots in a

E%Eﬁggnt-tenperature bath containing seawater of
nd erodibility (decrease in filmthickness) in

the vicinity of the circunference was 20 neasured.

[0291] Further, appearance of the coating filmin the

measur enent of decrease i1@7fil mthickness was

visually observed and eval uated based on the

following criteria. Evaluation criteria ) SF-1128

152 905: TNetlkeiarit cabnornmalsdrsilobseracdds bre hei sogiiag was

film 4: Fine cracks are observed on a part of the

eeatiang yf cbm:edl 3ii th ne<crackist areiwbseived @tddiei tion

whol e of the coating film 2: Conspicuous cracks are

bSRrVedsen g @N@ ﬂgdldgnﬁf¥gﬁﬁiﬂhfff5ﬁ.éhe center of the
Conspi cuous cracks are observed on the whole of 10

tcﬂ%cc @talt%grkljé) !m@an[ %gfz)a C%g%gl%@c?fm ﬁi@g a gap of 500

manuf act uri or se ' ng anies of t

di di di cat trad
SRS MR S eel g B e edeterEe. .

r.osin: VWVrOS|n made i.n China
is an application device which is a box container with

legs having a leg length (gap) of 500 pgm, at the bottom
of said container being provided with a paint outlet. By

placing the container containing a paint on a steel plate

- that is a cbating object and then mbving it on ths steel

plate in a givenrdirection to allow the paint té run out

from the cutlet, péinting {coating} can be carried out fto
give a coating thickness corresponding to the leg length

(gap}.)

The test plate was fixed to a motor and
continuously rotated for 2 months at a cifcumferential
velopcity of 15 knots in a2 constant-temperature bath
&ontaining seawater of 25°C, and erodibility (decrease in
film thickness) in the vicinity of the circumference was

measured.

-[0291} Further, appearance of the coating film in the

neasurement of decrease in film thickness was visually
observed and evaluated based on the following criteria.

{ BEvaluation criteria )
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15 (2) tall oil rosin: trade nane "Hartall R X"
(available fromHarima Chemcals, Inc.) (3) copper
khodapi de: avail able from Ni hon Kagaku Sangyo Co.,
Ltd.. (4) Anhydrous gypsum D-1: available from
Noritake 20 Co., Ltd., 111CaSO4, white powder, nean
particle dianeter 15 um,(.3) D speron 4200-20:

pol yet hyl ene oxi de wax, "avail able from Kusunoto
Chemicals, Ltd., 20% xyl ene paste SF-1128 159 (6)

D speron AG30:-20X: _al i phatic am.de wax, __available .
1 om KuSimdt o enn? oar ERA, & L Bt re® She P Fang
15 20 SF-1128 160 [0293] [Table 1] OO In 1A 4 11J
N¥HCI O coNn COO0OInn'Smr h- Oto Oln V
OOON-~.(C | :

4: Fine cracks are observed on a part of the

coating film.

3: Fine cracks .are observed on the whole o0of the
coating film.

2: anspicuous cracks are obsérvedron a part of
the coatiﬁq film.

1: anspicuous cracks are observed én the whole of
the coating film.

[0292] Compound names énd manufacturing or selling
companies Qf the compounding ingredients indicated by the
trade names shown in the folldwing tables are as follows.

(1) WW rosin: WW rosin made in China

{2) tall oil rosin: trade name “Hartall R-X"
(available from Harima Chemicals, Inc.) |

(3) copper rhodanide: available from Nihon Kagaku
Sangye Co., Ltd.

{4) Anhydrous gypsum D~1: available from Noritake
Co., . Ltd., IIICaS0,s, white powder, mean particle diameter
15 MKL.

(5) Disperon 4200-20: polyethylene oxide wax,

available from Kusumoto Chemicals, Ltd., 20% xylene paste
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COOInInvr vd co OtovOOONNOM C4] O
OIlnOInvinmm OcomODomO~" Lf) In O.
CGRipgn InVmMmC OOInOlnv - oppv VM Nn C3
In Od- cco COOININVIAA4A MmOV mMOOO (OO
Nm N.TC ON co@OO~I1IAOv~~<f- hin NOO
Har_m,N~vInvaol~5@rn 000 ~rn (1) a

(6) Disperon A630-20¥: aliphatic amide wax,

available from Kusumoto Chemicals, Ltd., 20% xylene paste
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Tabl e 2 Conpoundi ng i ngredi ent (part(s) by weight)

Exames 12345678910 S1225S216 S-3 22
£8.22818 S-4 22 22 22 22 Copolynmersolution S-5 S-6
S7 S-8 S9 AD121 1 AD2 5 Conmpounding agent for
AD-3 2 4 anti Fouling paint AD-4 2 4 2 AD-5 2 AD-6 2

AD-7 2

i MN rosin Tall
45 45 45 45 45 45 45, 45

oH%i

rosin Cu roes oxide 45 45
-Pyriiirwthiol-1-oxide

copper sal 3 3 33333333 4,5Dchhro-2-n
[0294] [Table 2]
Table 2
_ Compounding ingredient {parts? by weight) Eamplas )
i 2 3 4 5 G 7 8 8 10
51 27 .
......... 52 16
......... &4 221 18] 22| 18
" 54 201 poi  92f 20
| Copotymer soiution 5-5
S5-6
s
5-8
_____ 5-9
..... AD-1 2
.......... AD-2 5
""""" Gampounding agent for AD-3 Z 4
- lantifoufing paint AD—4 2 4 z
- AD-8 2
AD-6 2 N
. AD--7 2
e LA rosin
..ATall ofl rasin I RN R R R MO D DU T N N
________ Cuprpus oxide 45 45 45 45 45 45 45 45 45 45
2—-Pyridinethiok-1 —oxide _
,,,,,,,,, copper salt 3 3 3 3 3 3 3. 3 3 3
4,5-Dichloro~2-n~
......... ootyiisothisegline—3—one
2456~
_____ ) Tetrachioroisephthalonitrile
Antifouling agent - §2-Methylthis—4—t—
i butylamino—6-
eyclopopiamine—s—
trizzine
N-{2 46— .
.......... trichiarophanydmaleimicde
Pyridine—trighenyiborane
Copperrhodanide {0 oy oot o4y
. |Thanurm white % 20 2| 2y 2 2] 2t 2l 2 2] g
_jRed nn oxide .
Anhwdmus gypsum D1 1 1 1 1 1 1 1 i 1 o
. |zinc white 4 i i & & i i i i} 6]
T 1sie
Disteron 4200-20 151 1581 15] 151 15| 15 151 15[ 151 15
_ iDiszeron A-603-20X 4 4l 4l oAb 4l 4l 4} 4 a4
______ Xvlene 135 165) 1350 155| 135] 55| 135) 135 135) 135}
_____ Total]l 100l. 100 100! 100[ 1ool 100 100l 120 000 160 B
......... |Bwlustion results . |Storag stability s sl s sl 8| sl s s 5[ sl
................. .. ... \Antifoving popety 4 4 4 S 5 5 5 g 5 5 .
_______________________________ Eradibiity B gl 1 15| 12F 18| 5] 18} 13} 15}
Appearance of coating fim 5 5. 5 4 5 5 5 5




oc isothiazoline-3-one
phtha Ic nitrib Antifouling agent 2-Methylths-4-t-
BBt &M no- 6-
tdchl om n mal ei m de

24

, 56 .

cycl opupyl am no-s

Pidine-tri

triazi ne

en | nrane

T e trachlo ro' so

N-(2, 4, 6-.

Co

r

rhodanide Titaniumwhite 2 2 2 2 2 2 2 2 2 2 Red
iron oxide Anh roes o/psugpD-1 1111111111

zinc white 6 6 6 6 6 6 6 6 6 6 Talc Ds ron 4200-20

15 15 1.5 1.5 155 1.5 1.5LS 1.5 15 DS mm A-603-20X

102e8)3 idahitY

=
fi

3.5 13.5 Total

100.
100 100 100 100 100 Evaluation results Stora stabili
5 565 555555 Antifoulin

4 4 Xvlene 13.5 16.5 13.5 155 13.5
| oo 100 100 100

4445555555

gghgk&hggmgggéb;@%;z 16 15 16 13 15 ampge of coatin
m5 5 4 S5S5 5 1] wel 13 14l 18] 4al 17] 18] 18] 20
§-1 ) 18
S-2
5-3
. sS4 18
Combhmer soluticn 5-5 22 18 22
546 ] 22
57 22
S8 22 18
S-5 35
AD-1
AD-2
Gompounding agent far AD-3
antifouling paint AD-4
AD-H 2 2 4 ] 2 2 4 4
AD-6 2 4
AD-7 b
WW rosin
Tali oil rosin
Cuprous oxide 49 45 4% 45 45 45 45 45 45 45
2--Pyridinethio-1 —oxide - )
coprer salt 3 3 3 3 3 3 3
4 S—Dichloro—2—r—
o ctylisothizzoline—3—one 3 3
2,456~
Tetrachioroisa phthalonitrile 5
Antifouling agent 2-Mathyithio—4-t—
butyiamino—6i—
cyclopmpylamino—s—
triazing
n-{2,46~
trichiorophe nylmaieimide
Pyridine~triphenvibomne
Copper rhodshide )
Titanium white 2 2 ? 2 ? 2 2 2 2 2
Red iron oxide . :
Arhydrous pvpsum 01 i 1 1 1 1 1 1 1 i 1
zinc white 6 6 §] B 4] 8 i} 4] 4] g
- Talc
[Disperon 4200-20 1.5 15 1.5 1.5 1.9 1.5 151 15 1.5 15
-iDisperon A-B03-203 4 4 4 4 4 4 4 4 4 4
Xviene . G5! 435 155] 135 135 135] 135! 155! 1655 135
Total| 100| 100{ 100} 100] 100 100| 100| 100] 100} 100
Evaluation results Storage stabllity E 5 5 5 5 5 5 5 5 5
Antifouling property 4 g 5 5 5 5 5 5 5 5
Erodibility 3 20 28 i85 18 i7 25 30 10 i8
Appsarance of coating fiim 5 5 5 5 5 5 5 5 5 5




SF-1128 162 [0295] [Table 3] Table 3 Conpoundi ng
ingredient (part(s) by weight) Exanple 11 12 13 14 15
Bp-jhgl6 19 20 S-1 S-2 S-3 S-4 18 Copol yner
solution S5 22 18 22 S-6 92 5-7 22 S-8 22 18 S 9
35 AD-1 AD-2 Conpoundi ngagentfor AD-3 antifouling
pai nt AD-4AD52242§344 AD-6 2 4 AD7 2 WV
rosin Tall all rosin Cu u$3oxide 45 45 45 45 45 45 45
45 45 45

[0225] [Table 4]

Table A e

Compounding ingradient {part{s) by weight) Examgle Comparative Bempe
21 221 231 24 1 2 3 4 5 R 7
51 26
52 ] 26
5-8 26y 72y 22
_ 54 22
_t Gopalymer salution §-4 22| 30
S6
&7 18
58 _
50 : 0 55
AD~-1
AD~2
GComgounding agent for AD-
- Jantifouding paint AD-4
AD-G 2 g 2
AD-6
AD-7 4
... AW rosin : . Z s B
Tall oii rosin . 2
Cupro ug oxide 45| 45 501 45| 45| 450 45| A5 4D a0
2—-Pyridinethiol-1 ~oxida copeer
salt 1 3 3 3 3 3
4 5-Dichibro—2-m )
pctylisothiazoiine-3-one 2 © g 3
2.4 5 G- Tetrachlbroisophtheionitrile
Antifouling agent 7 —Methyithio—4—t—butyEmino—6-
cyciopropylamino—s-triazine
5
N2 .4 S—trichiors phe nydmaleimide
) 5
Pyridine-trichenviborane b)
. Copper thodanids 1 15
" Titanium whits 2 2 2 1. 21 2 2 2| 2 2 2
_ (Red iron oxide : 2) 1
_ |Anhvious gvrsum D~ T T R I
zinc white : 6 6 6 gl 8 el 6 8§ 6 6
{Fale : 2
Gisperon 4200-20 : 15) 15 151 158 15| 151 15] 15 5 15 15
" |Disperen A-603-20X ' : 4 4l Al ) 4l 4] 4 4 4l 4] 4
Mylers- : 135) 115] 255( 1458 115] 115] 115 125 1351 as] &5
‘Total} _100| 100 100] 100} sco| 1o0| 100 t0o] 100! 100! 100
.. |Byalustion results Stomge stability : ol 81 5 st ol sl sl 5 5] 5 &
Antifouling pro party : 5 5 5 i 1 1 3 2 i 2
__________________________ Emadbllity ) : 25] 181 98] 14 4 ) 5 7 gl 171 20
Apearance of caating film: HIEEE 51 51 sl 4 a3 5] &



imhiol-1 -oxide copper salt 3 3 33 3113 31
Di chlom 2-rr octyl'isothiazoline-3-one 3 3
Tetrachl om sophtholonitrile 5 Antifouling

-Pyrid
4
6
2- Met hyt hb-4-t butyl am no-6- cycl opnpyl am no- s-
n
[
2
1

|
15_

4,5

gent

riazine N-(2,46- t richb rophe ny)male inde P

ne-tri a Inrane Copper rhodanice Titaniumwhite 2 2

2 2 2 222 Rediron gxide Anh roes gypsumo-1 1
11 71171 zinc white 6 6 6 6 6 6 6 6 6 6
alc Dis ron 4200-20 1.5 1.5 1.5 1.51.5 1.5 15 1.5

15 1.5 - Dis nm A-603-20X 4 4 4 4 4 4 44414

c wsraOS135155135135135135155155135
LA 100 100 113 100 100 700 100 10) 100 100

1. Emﬁwmy@mwlcb%oﬁyné ﬁcﬁﬁ r@bféslehte'a t';'y @effo%uﬁné fomul® [V]
Antifouli rtv 411

or a salt thereof:

2
1
2
a
t

|

2
1
T

[Compound 1]

(CO0) R’

(COO),R®

R' H e [V

wherein R* is a hydrogen atom, a 3-methyl-2-butenyt group or a 2-methyl-1-
propenyi group,

when R’ is a hydrogen atom, R? is a 4-methyl-3-pentenyl group and R?
and R* are each a hydrogen atom,

when R is a 3-methyi-2-butenyl group, R? is a methyl group and R® and R*
are each a hydrogen atom,

when R'is a 2-methyl-1-propenyi group, R? is a hydrogen atom and R?

and R* are each a methyl group,



orone Endidlity 20 28 19 78 77 25 30 10 16 A arance
of coating film5 555555555 5 SF1128 163

[ 0295] [Table 4] Table 4 Conpourding ingredient
(part(s) by weight) bcam Comratioe Exanple 21 22 23
24 1 2314567 St 2511S226 S 326 2222
S-4 22 CoEONrnersolution 8-5 22 30 S-6 S-7 16 8-8
S-9 40 35 AD1 AD-2 Conpegmdi ng agent for AD -3 --
- antifouling paint AD-4 AD-5 2 6 2 AD-6 AD-7 4

R5 and R¢ are each a hydrogen atom or an alkyl group of 1 to 10 carbon

atoms,
m and n are each a number of 0 or 1 (with the proviso that it does not occur that

m and n are 0 at the same time),

R” and R® are each a hydrogen atom or a hydrocarbon group,
when m is 0, R is a hydrogen atom,
when m is 1, R7 is a hydrogen atom or a hydrocarbon group,
when n is 0, R8 is a hydrogen atom, and
when n is 1, R% is a hydrogen atom or a hydrocarbon group, (with the proviso that

It does not occur that R” and R® are hydrocarbon groups at the same time).



Ni Wrosin 2 2 Tall oil rosin 2 Cu us oxide 45 45 50
45 45 45 45 45 40 40 2-Pyrilrsthiol-I-oxide npQ2r
salt 1 33 3 3 3 4S-Dichbro-2-n
octyl M hbzolire-3-one 2 - 3 3
2,4,5, 6-Tetrachbm sopht hal oni tdl e Anti foul i ngaOent
2-Met hyl thic-4-t-hutyl mna-6- cyc6pro
pylamrms-triazine 5 N- (2@, 6-trichloro phenyDnel e
imide 5 ddine-tri Metre S Co r rhodani de 15
Titaniumwhite 2 2 2 12 2 2 2 2 2 2 Rediron ox'xk
21 Mwrous umbD11 11111111 zinc white 6 6
6 66666 66 Talc2 Ds m4200-20 1.5 1.5 15 1S
1.51.5151.5151.51.5 Ds m A-603-20X - 4 4 4 4
2. ThelcycldalkenylearbixylieraciBor the. ticyzidalkehyicatiioxylid hefd drihe salt

73..5 135 3. 6.5 Tptal 100Q0.100 100 t 00 100 1~ 100
theféoras A D v PP CYcRARNYRamONYe o 5 5 o
55555555



Mifoutl nmo=. rty 55551113212 FErodhlllt

25 18a 39 141 4 55 7 6 171 20 aiance of matin fil

55555554355 164 CLAIMS 1. A novel

cycl oal kenyl carboxylic acid represented by the

following formula [V] or a salt thereof: [Conpound

1] 4 H3 RS D(COOM> C(COO)RB R2 R RL H----

Cvl wherein R is a hydrog®y atom a

3-nmet hyl - 2-butenyl group or a 2-nethyl-1- propenyl

group, when Rl is a hydrogen atom R2 is a

4- met hyl - 3- pentenyl group and R3 and R4 are each a

. [F ;
YA EOEegi) The IRASTIVIS 1Eprastpl oy e Rl fodalrtva
anchybl gesaid fomulahenhydrogen atam henesd toja gadiparaiem being
Omg{eﬁgp, R2 is a hydrogen atomand R3 and R4 are each

thyl group, 165 RS and R6 are each a hydrogen
atom or an al kyl group of 1 to 10 carbon

m



atonms, mand n are each a nunber of 0 or 1 (wth the
proviso that it does not occur that mand n are 0 at
the sane tine), R7 and R8 are each a hydrogen atom or
a hydrocarbon group, when mis 0, R7 is a hydrogen
atom when mis 1, R7 is a hydrogen atomor a
hydr ocarbon group, when nis 0, R8 is a hydrogen
atom and when n is 1, R8 188 a hydrogen atomor a
hydr ocar bon group, (with the proviso that it does
not occur that R7 and R8 are hydrocarbon groups at
the sane tine). 166 2. The cycl oal kenyl car boxylic
acid or the bicycl oal kenyl carboxylic acid or the salt
thereof as clainmed in claim1l1, wherein the
[Compsiund|Heny| car boxylic 167 acid represented by the
formula [V] is represented by the follow ng fornula
[Va] and [VDb],] i q?gﬂp rmul as, hydr ogen at om
bonded to a carhon/a ing omlkted; 168
[ Conpound 37 &€C ! 3 [~l [/ 22 3




3 169 3. A process for preparing the
cycl oal kenyl carboxylic acid of clains 1 and 2,
conprising subjecting [J] at |east one terpene-based
di ene conpound (conjugated di ene conpound) sel ected
fromthe group consisting of alloocinene, ocinene,
myrcene, a - terpinene and a -phell andrene and [K] at
| east one wunsaturated cart@®ylic acid selected from
a, (3 -unsaturated nonocarboxylic acids and
nonoesters of a, [3- unsaturated dicarboxylic acids
to addition reaction. 4. A conpounding agent for an
3. RPtdcdeay forttepainy theCEERalEnYEafitsky i adlIof cidimBSt ARLeS
sel ected froma C¥C|IC carboxylic acid formed by the
corpariging subieeting Mbat least ene (eRreitarbagaskdiene sempoupdaci d
(coftie it LORpBLnd] SAICCIEA PR 0rBup BhS ¥ Balogmene.
ocifiehd] myaleheokh - t&pinatigcanda cplidiizxyidne @l K] ad fhstione
metal salt of a derivative of the cyclic carboxylic
unsatirdiedarbexylictanid sgletied foemn xoPHunsatacated ingondoarboxyiic
cycl oal kenyl carboxylic acid represented by the the
acigepndmangepsrsrof a . Pv]unsaturatedyliesrepadiciasidd ioadsitian i c
acid represented by the following [VI] or the salt
rea&ﬁoq'hese, [ Compound 1] R4 H R(c) R (c) (c) O
(COQjR7 4 QO (COO .R R2 6

4. A compounding agent for an antifouling paint, comprising one or more
substances selected from a cyclic carboxylic acid formed by the addition reaction
of an unsaturated carboxylic acid with a conjugated diene compound, a
derivative of the cyclic carboxylic acid (except a metal salt), a metal salt of the
cyclic carboxylic acid, and a metal salt of a derivative of the cyclic carboxylic
acid,

wherein the cyclic carboxylic acid is the cycioalkenylcarboxylic acid
represented by the the following formula [V] or the bicycloalkenylcarboxylic acid
represented by the foliowing [VI] or the salt of these,

[Compound 1]

=,

(COO),R’

2 NG (COO)_R®
R6

- [V



R 170 wherein R is a hydrogen atom a

3-net hyl - 2-butenyl group or a 2-nethyl-1- propenyl
group, when R is a hydrogen atom R2 is a

4- et hyl - 3-pentenyl group and R3 and R4 are each a
hydrogen atom when R is a 3-nethyl-2-butenyl group,
R2 is a nmethyl group and R3 and R4 are each a
hydrogen atom when R is ®&®-net hyl - 1- pr openyl
group, R2 is a hydrogen atomand R and R4 are each
a methyl group, RS and R6 are each a hydrogen atom or
an al kyl group of 1 to 10 carbon atons, mand n are

whéRM R g% Aib@ogeh atbrar a B-rhethyh2tbiteryl griupcortdi2iméthyl-1-
does not occur that mand n are 0 at the sanme tine),
ProReNYHOWB are each a hydrogen atom or a hydrocarbon

gf qggeri] gvvggeﬂ %yggeﬁ,at&%, RS isfa AVFEQRYRS-RhRIFY! YRRP aRd =2

en atom or a hydrdcar bon group,
andRearaeach 8 hyfdgen aofaydr ogen at om and when n is 1,
R8 is a hydrogen atom or a hydrocarbon group, (wth
t hewhen &Y isa 3trhelthyl-2-hiidernyl geaure £G is am@tgyl Rroupang®R® and R+
are hydrocarbon groups at the sanme tine) [Conpound
aregaghy hMO@%"QEP'%zz RL7(00C (r) (r) (COGhR20

when R’ is a 2-methyl-1-propeny! group, R? is a hydrogen atom and R*
and R4 are each a methyl group,
R> and R¢ are each a hydrogen atom or an alkyl group of 1 to 10 carbon

atoms,
m and n are each a number of 0 or 1 (with the proviso that it does not

occur that m and n are 0 at the same time),

R7 and R® are each a hydrogen atom or a hydrocarbon group,

when mis 0, R” is a hydrogen atom,

when mis 1, R” is a hydrogen atom or a hydrocarbon group,

when nis 0, R8 is a hydrogen atom, and

when n is 1, R& is a hydrogen atom or a hydrocarbon group, (with the
proviso that it does not occur that R7 and R® are hydrocarbon groups at the same
time)

[Compound 2]

15 Rp22
R(00C=, £ (COOYR?®

R”(OOC)n—%\ A (COORRY
rlé p2!

12
R R” reana EVIJ



RI$(OOO)" (r) (COOKRI9 R16 RzI R1I2 RI1 ... Evil 171
wherein any one of R' and R16 is an isopropyl group,
[A] in the case where R' is an isopropyl group, R12
and R13 are each a hydrogen atom R14 is a nethyl
group, R15 and R15 are each a hydrogen atom or an
al kyl group of 1 to 10 carbon atons, mand n are
each a nunber of 0 or 1 (wivh the proviso that it
does not occur that mand n are 0 at the sanme tine),
R17 and R18 are each a hydrogen atom or a hydrocarbon
group, k and | are each 0, R19 and R20 are each a
hydrogen atom R21 and R22 are each a hydrogen atom
or an al kyl group of 1 to 10 carbon atons, when mis
whereiRany ioneaf R/Hang &1 iatamnsopvopnl group, 1, RL7 is a
hydlrcigeﬂ_l atom or a hydrocarbon group, when n is O,
R18lAL N TreSRRSoHRSIeR 0% anife gfPuPs 1, RIS is a
hydeo 1 r group (with the
Regs REUR Bhch A NAFORA! RA

provi so that | oes ‘notY occur 'that R17 and R18 are

hy dreGaabRsthgl Gélp, at the sanme tine, and [B] in the
case where 6 is an isopropyl group,

R™ and R'® are each a hydrogen atom or an alkyl group of 1 to 10 carbon

atoms,
m and n are each a number of 0 or 1 (with the proviso that it does not

occur that m and n are 0 at the same time),
R?7 and R™ are each a hydrogen atom or a hydrocarbon group,
k and | are each O,

R? and R» are each a hydrogen atom,

R and R are each a hydrogen atom or an alky group of 1 to 10 carbon

atoms,

when m is 0, RY is a hydrogen atom,

when mis 1, R is a hydrogen atom or a hydrocarbon group,

when n is 0, R*® is a hydrogen atom, and

when nis 1, R'® is a hydrogen atom or a hydrocarbon group (with the
proviso that it does not occur that R'” and R® are hydrocarbon groups at the
same time, and

[B] in the case where R'¢ is an isopropyl group,

R and R'2 are each a hydrogen atom,

R® is a methyl group,

R4 is a hydrogen atom,

R is a hydrogen atom or an alkyl group of 1 to 10 carbon atoms,



Rh and R12 are each a hydrogen atom R13 is a nethyl
group, Rl14 is a hydrogen atom R15 is a hydrogen
atomor an al kyl group of 1 to 10 carbon atons, 171a
mand n are each 0, R 7 and R18 are each a hydrogen
atom k and | are each a nunber of 0 or 1 (wth the
proviso that it does not occur that k and | are 0 at
the sane tine), R19 and Rblare each a hydr ogen at om
or a hydrocarbon group, R21 and R22 are each a
hydrogen atom or an al kyl group of 1 to 10 carbon
atons, when k is 0, R19 is a hydrogen atom when Kk is
1, RMl&hd 6 afe BYeli 0gen atom or a hydrocarbon group,
when I is 0, R20 Is a hydrogen atom and when | is 1,
R20Rsangl RV@@geﬂhathemamyUr ocarbon group, (wth

t he Vi so that are hydrqcarbon oups

at kRBE L3R Saetma pumber SR o dmibine P SRR RiddeS i ocour
tha2RtdndQWré 0%t AR Bhmadingd)ai ned in claim4, wherein the

cycl oal kenyl car boxylic aC|d represented by the

f or Rtfland K4 ars enelp adydngah dpm ohae hyfdﬂok:amanggrﬁop mul a

[Vailz [ [ve], [Vvd], [Ve], [Vf], &Vg] or and

t heR* F@;ﬁ%’fz@ﬁ Raf Bdwﬂmg@n atemaer an a pr@roun tgyotqaebon
tforrrula[VI] Is represented by the follow ng formula
A9WNAal, [Vib], [Vic] and [VId], in said fornul as, a

hyd{vggﬁgls at Rm,@gr}%%d& Soffir bon atom being onitted,
[ Conpound 3] 1

whenkis 1, R19 is a hydrogen atom or a hydrocarbon group,
when lis 0, R¥ is a hydrogen atom, and
when | is 1, R is a hydrogen atom or a hydrocarbon group, (with the

proviso that R* and R are hydrocarbon groups at the same time)..

5. The compounding agent for an antifouling paint as claimed in claim 4, wherein
the cycloalkenylcarboxylic acid represented by the formula [V] is represented by
the foliowing formula [Va], [Vb], [Vc], [Vd], [Ve], [Vf], [Vg] or [Vh], and the
bicycloalkenyicarboxylic acid represented by the formula [VI] is represented by
the following formula [Vla], [Vib], [Vic] and [VId], in said formulas, a hydrogen
atom bonded to a carbon atom being omitted;

[Compound 3]



COON [Va] [Wh] 3 COOH COCH [Vcd d]
Z COON 140 (Di s COH (r) mr a ' el

5 5 171c

[ Compound 4] COON (r) COOwe

171b




[Vg] P/Ihl z (Me: methyl group) 3 3 Werein M is a
met hyl group. 172 6. An antifouling paint
conmposition conprising: (A the conpoundi ng agent for
an antifouling paint of any one of clains 4 and 5,
and (B) a copolyner for a self-polishing antifouling
paint. 7. The antifouling paint conposition as
claimed in claim®6, furth fonpr|3|ng (O an
antifouling agent. 8. The "antifouling paint
conposition as clained in claim7, wherein (d)
copper or a copper conpound is contained as the
[Cenpolirk) ng agent (C). 9. The antifouling paint
conposition as clainmed in any one of clainms 7 and 8,

wherein (C2)] an or [ ntifoulingiagent (except
(éﬂﬁbound(CI))-ls cont ai ned as

copper or tlhe cop
COOMS.

the a
1 (B) for a
a

anti f oul
of cl ai
sel f - pol

pol ymeri zald W@ ECI dﬁtﬁiﬁf*
tal 5 It - I .
nmet a sa | TQ%QP copol ymer | [\ﬂi]

Wherein Me is a methyl group.



11. The antifouling paint conposition as clainmed in
any one of clains 6 to 10, wherein the copolynmer (B)
for a self-polishing type antifouling paint is a 10
copol ynmer having, in a nolecule, a constituent unit
derived froma polynerizabl e unsaturated carboxylic
acid hydroxy netal conpound represented by the
following formula [I]: RI-GO-MOH [ | ] 15 wherein
R is an unsaturated bond-containing organic group
of CH2=C(CH3) -, CH2=CH, HOOC- CH=CH or HOOC-
CH=C(CH3)-, -COCH may forma netal salt or an ester,
and Mis a netal atom 20 12. The antifouling paint
conposition as clainmed in any one of clains 6 to 11,

6. AhedrRifdlih DaitReBItionBomdrRing? Sel f-polishing type
antifouling paint is a copolyner having, in a

(Amﬁh@ééhhsouﬁdiﬁg’%@i&bf ﬁﬁ&igh a'ﬁﬂi‘otulinlf)'éin\(% gﬂ{ég[{li%&glamzt and 5,

(meth)acrylic a roxy me sal
43. The antifouling paint conposition as clainmed in
any one of clains 6 to 12, wherein the copolyner (B)

for a self-polishi type antjfouling paint is a 5

('B)c%ﬁgfl)?}}@?r Fpi\ﬂ ﬁ?paﬁhﬁ%t@wn@, PaNiconst i t uent unit
derived froma (nmeth)acrylic acid hydroxy zinc salt
or copper salt.

7. The antifouling paint composition as claimed in claim 6, further comprising (C})

an antifouling agent.

8. The antifouling paint composition as claimed in claim 7, wherein (C1) copper

or a copper compound is contained as the antifouling agent (C).

9. The antifouling paint composition as claimed in any one of claims 7 and 8,
wherein (C2) an organic antifouling agent (except copper or the copper

compound(C1)} is contained as the antifouling agent (C).
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14. The antifouling paint conposition as clainmed 10

in any one of clains 6 to 13, wherein the copol yner

( 1 f.or a self-polishing type antifouling paint is a

pol yreri zabl e unsaturated carboxylic acid netal

conmpound- based copol ynmer having a constituent unit

derived froma polynerizable unsaturated carboxylic

acid metal conpound 15 cohBai ni ng no hydroxyl group

bonded to a nmetal atom 15. The antifouling paint

conposition as clained in any one of clains 6 to 14,

wher ei n1fheTeBpanyidrvlBNg frerird seinfoool sk s tyleined

antifouling paint is a 20 copol yner having, in a

nol ecyl epe afcoistinuehttan®t widerdved:heosvaolymer (B)

pol ynmeri zabl e unsaturated carboxylic acid netal

danpeunt liftepoasentiady byyidead ol o ngy feamataikl L] :

R1-COO-MLn [I1] SF-1128 175 wherein RL is an
ratze@1RORGrGONT A hd 980 Ci c 9

%@1&@%) G e R e H%%%ﬁa@r&%r?%’)mtal

-2 1t PBY. oA et al salt or an ester, Mis a

netal atom L'is an organic acid residue -OCOR2 (R2

is 5 an al kyl group, a cycloal kyl group, an aronmatic

hydr ocar bon group which may -have a substituent, or an

aral kyl . gro , and i.s a nunber of "val ence of the

met al N%gl)¥£%16nfé£gﬂki%%nﬂﬁ%ﬁhiQ%THQﬁ%ﬁlOH as claimed

in ‘any one of claims 6 to 10, wherein the copoiymer (B)

“conposition as clained

for a self~polishingltype antifouling paint is a
copolymer having, in a molecule, a constituent unit
derived from =a polymefizable unsaturated carboxylic acid
hydroxy metal compound represented by the folliowing

formula [Ij:

R'-CO0O-M~OH [I]
wherein R' is an unsaturated bond—containing_organic
group of CHy=C (CHa) -, CHp=CH-, HOOC~CH=CE- or HOOC-
CH=C(CH3) -, —COCH may form a metal salt or an ester, and

M is a metal atom.

12. The antifouling paint composition as claimed
in any ones of claims 6 to 11; wherein The cdpolymer (B)
for a self-polishing type antifouling paint is =z
copolymer having, in a molecule, a constituent unit

derived from a (meth)acrylic acid hydroxy metal salt.
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in any one of clains 6 to 15, wherein the copol ymer

(B) for a self-polishing type antifouling paint is a
8b{dd2% nmer having a constituent unit derived froma
(nmeth)acrylic acid nmetal conpound contai ning no
hydroxyl 15 group bonded to a nmetal atom 17. The
antifoul ing paint conposiijfdon as clained in any one

of clains 6 to 16, wherein the copolynmer (B) for a

sel f-polishing type antifouling paint is a 20

copol ymer having a constituent unit derived froma
(meth)acrylic acid zinc salt or copper salt

cont ai ning : : -han .a -zl -

or s conar ot o B B A R R i g T mee
pai nt _conposi.tign .as [ in any. one of clajnms 6
t8 17Y GHer & Cﬁﬁ&“@o%o%ﬁﬁ%'( @5%‘3?%%“ oS c6pSlyier (8)
sel f-polishing type antifouling paint is a

86y rop P 4B BOUSHU (S8 S0 Aoy T LIS 0P bk oS 2

sal t-based 5 copolyner obtained by copol yneri zi ng:
capoavpaet Rpvasyl ile aadicd SANE sal tCoOrs toppert sarit
nononmer and (b) another nononer copol ynerizable with
teeimedofierm( @) (aredhleontvdiid rgeicbnsydroent zUngtsalt or
derived fromthe (neth) acrylic acid zinc salt or
copper sallt-.nononer (a) 10 in anounts of 2 to 50% by
wei ght and constituent units derived fromthe

copol yneri zabl e anot her nmononer (b) in anmounts of 50
to 98% by wei ght (constituent units (a) +

14. The antifouling paint compcecsition as claimed
in any one of claims 6 to 13, wherein the ccpolymer (B)
for a self-polishing typé antifouling paint is a
polymerizable unsaturated carboxylic acid metal compound-

based copoclymer having a constituent unit derived from a

. polymerizable unsaturated carboxylic acid metal compound

containing no hydroxyl group bonded to a nmetal atom.

15. The antifouling palint composition as claimed
in ahy one of claims 6 to 14, wherein the copolymer (B]
for a self-polishing type antifouling paint is a
copolymer having, in a molecule, a constituent unit
derived froﬁ a pol?merizable unsaturated carboxylic acid
metal compound represenﬁed by the following formula [IT]:

R'-CO0-M-1, [I1]
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constituent units (b) = 100% by wei ght) 15 19. The
antifouling paint conposition as clained in any one
gl 1¢d@inms 6 to 18, wherein the copolyner (B) for a
selt-polishing type antifouling paint is a

pol yneri zabl e unsaturated carboxylic acid silyl

ester- based copol yner. 20. The antifouling paint
conposition as claimed in claim19, wherein the
copolymer (B) for a self- polishing type antifouling
paint,is_a copol ynmer havin in.a nolecule, a_- )
ot 11 UBnt Lot WerT VB § P nPa S FyT SRR E95 193 1c
unsat ur at ed carboxyl ate nononmer and a_constituent

YPPEP dér PUetC f Fdman Whasatiuratéd ronbii or HO0C-
copolynmerizable with the silyl unsaturated

CErOOXYat & nOPOHeray sebansil petadnsatlr ategn ester, M 1is
car boxyl at e nononer being represented by the 5

£ okéowl ngtbor nul as[ bhl AFyaRbi<CE@ IS (dlilFiB)-JAdHA|(R® is
wherein RL is an unsaturated bond-contai ni ng organic

- ghoupkoll GHITE( CHB)-ve 1 GHZ®GH g HQpG- Ghir G onert: iHOOC-
CH=C( CH3)

-, -COON may forma netal salt or an ester,
htard0akBodnd b3oMa% b8 the, sark of didderansandarg,
each |ndependenFIy a hydrogen atom an al kyl group,

2ra $¥Gh OBV 9 AR 121 AL HRbSe DYSE ORI DAL L S Pere

metal M{-1}".

16. The antifouling paint composition as claimed
in any dne of claims 6 to 15, wherein the copolymer (B)
for a self-polishing type antifouling ?aint is a
copolyﬁer having a constituent unit derived from a
{(meth)acrylic acid metai compound cohtaining no hydroxyl

groupr bonded to a metal atom.

17. The antifouling paint cémposition as claimed
in any oﬁe of claims 6 to 16, wherein the copolymer (B)
for a self-polishing type antifouling paint is a
copcolymer having a constituent unit derived frqm é
(ﬁeth)acrylic acid zinc salt ér copper salt containing no

hydroxyl group bonded to a zinc atom or a copper atom.
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aral kyl group or an al kylsilyloxy group, and these
groups . may have a substituent. 15 21. The
§ﬁﬂﬂﬂ6ullng pai nt conposition as clained in any onhe
of clainms 19 to 20, wherein the copolynmer (B) for a
sel f-polishing type antifouling paint is a copolyner
obt ai ned by copol yneri zi ngési |yl (nmeth)acryl ate 20
and an unsaturated nononer copolynerizable with the
silyl (nmeth)acrylate. SF-1128 178 22. An

ant i f oul kngreeathngrbul Mnformth i reemddae +iaH ifoutiHgned

pai nt conposition of any one of clains 6 to 21. 5

33: A gfafrfze Ur an undergaters gt Wﬁéf’éfnctg%e@oit%ﬂ}me% (B)

coat I I mfornmed fromthe antifouling pain
03|t| a §ﬁ£ C %%A %@ g
f%?)srpﬁl ng et elg?lyla 41%: [ ngil%]% coajg ed Jf ?[
tin f|In1for d fromthe antifoulin pa
EOITE St S T O CRERIEYS ¢ P 930 g e hpsalE-based
antlfoullng met hod._ for a ship or an undermater
Wi, QQﬁﬁ%W%Qrﬁfcﬁﬁ&?%@mﬁréa%$%céabfa mfghéﬁFEYllc
or an underwater structure with a coating film
Gonpt iwivy Sehd @t iFaRPehgs pak nRoeoRpbsitd onbof agafher
one of clains 6 to 21.
monomer copolymerizable with the monomer (a) and
containing constituent units derived from the
{meth)acrylic acid zinc salt or copper salt monomer (a)
in amounts of 2 To 50% by weight and constituent units
derived from the copolymerizable another monomer (b) in

amounts of 50 to 98% by weight (constituent units (a) +

constituent units (bh) = 100% by weight).

19. The antifouling paint composition as claimed
in any one of claims © to 18, wherein the copolymer (B)
for a self-polishing type antifouling paint is a
polymerizable unsaturated carboxylic acid silyl ester-

based copolymer.

20. The antifouling paint composition as claimed
in claim 18, wherein the copolymer (B) for a self-
polishing type antifouling paint is a copolymer having,

in a molecule, a constituent unit derived from a silvl
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26. An antifouling nmethod for a fishing tackle or 20
a fishing net, conprising coating a surface of a
SFshi®ig tackle or a fishing net with a coating film
conprising the antifouling paint conposition of any
one of clainms 6 to 21. ABSTRACT [Means to sol ve
problen] A novel cyclic gasboxylic acid fornmed by the
addition reaction of an-unsaturated carboxylic acid
with a conjugated di ene conpound and a netal salt

m@g?e ALg éa%gbszg,o%-te SATRYNdi ng ag&ﬂ{sé@%e@{ @0 ¢

ant | I ng pal nt nprising one or nore ances

gelect d fron1the nayel %%pllc carbo;%i aci d, .
errvatt G6 8 brnenighire el sy rF (Eeapatle with
net al a metal salt of. the cyclic carboxylic
REpasi IR0 Wt aradar CoroR e R 1 b 1 et ey
carboxylic acid, and an antifoul ing paint

EBApESFRIBA @éﬁ?pp%sfl@c}et HeT:ofsip Seidich g ergerg e d amgd the
a copolynmer (B) for a self- polishing type
antiipeuhgngopaint diéIdliso disclosed. [Effect] The
antifoul ing paint conposition can form an

ant i f ou'i-ogoeeat mtg.”f#) m which is a small burdenthp

the environment, is uniformy eroded at a given

mﬁb@ethRlQ@?&Qﬁeu@éaﬂﬁkﬁtéﬂnbﬁﬁdeééﬁhhg%hng organic
antifouling performance for a long period of tine

ggemp ogp@hg%@tﬁém Lo shipsHr ﬁd@)%Jdﬁ‘ecﬁ'SG&'ﬁbé@e

y foullng sea area.
CH=C (CH3)—, -COCH may form a metal salt or an ester, I},

L7 and L° may be the same or different and are each

“independently a hydrogen atoﬁ, an alkyl group, a

cycloalkyl group, an aromatic hydrocarbon group, an
aralkyl group or an alkylsilyloxy group, and these groups

méy have a substituent.

21. The antifouling paint composition ag claimed
in any one of claims 19 to 20, wherein the copolymef (B)
for a self-polishing type antifouling paint is a
copolymer obtained by copolymerizing silyl (mefh)acrylate
and an unsaturated monomer-éopolymerizable:with the silylr

(meth)acrylate.
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22. An antifouling coating film formed from the
antifouling paint composition of any one of claims 6 to

21.

23. A ship or an underwater structure coated with
a coating film formed from the antifouling paint

compesition of any one of claims 6 to 21.

24. A fishing tackle cor a fishing net coated with

a coating film formed from the antifouling paint

composition of any one of claims 6 to 21.

25. An antifouling method for a ship or an
uhderﬁatef structure, comprising ¢oating a_surface of a
ship or an underwater structure with a cocating film
comprising the antifouling paint composition of any one

of claims 6 o 21.

26. An antifouling method for a fishing tackle or
a fishing net, comprising coating a surface of a fishing .

tackle or a fishing net with a coating film comprising

‘the antifeouling paint composition of any one of claims 6

to 21.
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ABSTRACT
[Means to solve problem]‘A_nQvel cyclic carboxylic
acid formed by the additibn reaction of an unsaturated
carboxylic acld with a conjugated diene compound and a

metal salt thereof are discleed. A compounding agent

(A) for an antifouling paint comprising one or more

substances selected from the novel cyclic carboxylic acid,
a derivative of the cyclic carboxYlic acid {(except a

metal salt), a metal salt of the cyclic carboxylic acid

and a metal salt of a derivative of thé cyclic carboxylic

acid, and an antifouling paint composgition comprising the
compounding agent {(A) and a copoclymer (B) for a self-

polishing type antifouling paint are also disclosed.

-[Effect] The antifouling paint composition can form an

antifouling coating film which is a small burden to the
environment, is uniformly eroded at a given rate, is

capablie of maintaining e$cellént antifouling performance
for a long ?eriod of time and is applicable to ships or

the like used in the highly fouling Sea area.



