1 , . NOVEL THI OURACI L DERI VATI VES AND METAL SUR- |Pos’s C"?\b

FACE~TREATING AGENT COWVPRI SI NG THERECF Thi s |nvenﬂéP
reldtes to thiouracil deriva- 5 tives each having a radical poly |zé%§e
unsat ur at ed bond. These thiouracil derivatives can each be uti -

i zed, as a conponent for an adhesive for npble netals, in many fields
such as nedical treatnent, electronic materials, precision instrunents
and jewelry wherein 10 1, S d b a rg il arly
usef ul in the dentall\qijihiﬁ'olﬁ"li?ol‘pﬁ)‘%lf.L BQRfﬁé?&§EsenPDoH%ﬂ%‘ hgﬁyrelates
to a netal sur f ace- t rFAGENTREAEING CAGE MT n"COMPRISENS (THERRQKC
derivative, useful for exerting excellent adhesiveness 15 to netals.

As adhesives for base netals such as iron, ni ckel, chrom um cobalt,

tin, alum num copper and’his invemt Lon GMhetésetoe&bhoumnpdﬂmdq;ﬁxa—

acrylic or g (%'éﬂ(h%¥iﬁ’ e'FE@ €aFD99ﬂ§hqu¥%%ﬁ aC| QH

giroup such as a ph IC an group, a p group;, a
mal oni ¢ aci d gbouns orFﬁqﬁﬂxﬂﬂknumﬁenﬂcﬂer1vgtmupsacanpp@p¢s¢¢ andiput to

practical use. y;HUEVE[s 5 corﬁ;&‘brﬂé’ﬁ‘?sh\( Q@V%9ﬂ9§li'tlg' Cf'oﬁ‘-mn@% e &

strength to noble neta S suc atrnum palla m and silver
has 25 not beef nd@gayo e 1 dmhegughoras mdleahdheeabmem,nsﬂlee:trom al's, it

has been CO”WDR&¥EH35¥§3cﬁF%é4§{@We ﬁgtFHﬁQnﬁs @nlO3leReTH2lWh ‘M#é\ﬁ'“ or

oxi di ze the surface, 1n a vance. Si.nce these nmethods are co | cat ed
in opera- 10 t r@®d nen @ raufbia ndesht t adneta Ve, sbwéngra eamitdc wWardly- l@i}aﬁla\ ned
t hereby, the demp@ygnygngg ay; adhesi ve for noble metals or a
surface-treati ng agent for noble net al s has been desired.

In order to neet the abovide dNenticon fugheer redpkespdioygemetad e

nononers each RaMifmteAd f MY i agent containing such a thiouracil

derivative, useful for exerting excellent adhesiveness
15 to metals.

As adhesives for base metals such as iron,
nickel, chromium, cobalt, tin, aluminum, copper and
titanium, adhesives each containing an acrylic or
methacrylic polymerizable monomer having a functional

20 group such as a phthalic anhydride group, a phthalic
acid group, a malonic acid group or a phosphoric acid
group are proposed and put to practical use. However,
an adhesive having sufficient adhesive strength to noble
metals such as gold, platinum, palladium and silver has

25 not been developed. Therefore, as to adhesion to noble
metals, it has been coﬁmon to plate the surface of such
a noble metal with tin or oxidize the surface, in ad-
vance. Since these methods are complicated in opera-
tions and sufficient adhesive strength cannot be ob- -

30 tained thereby, the development of an adhesive for noble
metals or.a surface-treating agent for ﬁob]e metals has
been desired.

In order to meet the above requirement, adhe-
sive polymerizable monomers each having a functional

35 group such as a th1ophosphor1c acid group ( Japanese
Laid-open Patent Pub11cat1on No. 138,282/1989), a



35 group such as a thiophosphoric acid group (Japanese Lai d- open Pat ent

Publlcatlon No. 138, 282/1989), a 2
t hi 8phosphoryl chl oride group (Japanese Lai d-open Patent Publ i cati on

No. 117,595/1993) or a triazinedithione derivative (Japanese Lai d-open
Pat ent Publication No. 83, 254/ 1989) has2 been proposed in recent years.

In 5 surface-treating agents each contai ning such an adhesive

pol yneri zabl e Yo IS f&%fh@qgﬁguﬂefQLphﬁeQEdEa1d o@%ﬁmﬂg

previously applying such a’surface-tre g to the surface of
t he nobl e net aPubdi¢atian No. clit? ngB%AL9P )y@rﬁraz&bhezrlegldn thigne

However, in thaeqa%tqfvet ftﬁam@mmn 49 f PatBRtabany5'cadibhe NPove

surface-treating ents, ere are t hat adhesi ve strength or
wat er resistan8 4Aﬁ9Qﬁheﬂﬂ$|Q®e¢spﬁ%?°§%¢ 30ff9§ﬁéﬁt¥e@ﬁ§ norldover

since the agfwaﬁa\e%méwmgwéam@r@a@ﬁscéheavn%ablsﬁcht he harAnAge

stability of the surface-treating agents iIs poor, the adhesive strength
i s influenced BYlymersdzalkle monemerondheshen &ﬂdasoobﬂe meteferis made

effect of the possdahAE bWIF ARATIU SBY | &¥p RPER suéheéeehwa%l-xr'é&&%
adhesi on of noble netals,” and not exerted 1n the adhe- sion of base

metal s. Thus, POe #Nte difte sirfacemef thej wem@omsft@\}l.d@nd e

sur f ace- treatlegram%nuﬁﬂﬂﬁﬂhymekmih§1€ffggeﬂt initial adhesive strength to
bot h base nmetals and noble nmetals, and is good in adhesion dura-

bility, wad8r resistance HAWP¥Ror dge thebFaseyof pkhe adhesion e nabdsent

inventors had mett@nselusisig/df abové Ofu FPAYENYUrbAL AROYBeRtRN! @ereand as
a result, they found that thiouracil derivatives eac haV|ng a radi cal

pol yreri zabl e @f€aPioR e oihatarrdbesiy easkrepashi ag watefgame&dangen ng
such a thiour agir d@&ralufiatﬂtwe a5 b By ét 3QuEPIPPERE, BAMemBiredvle ron ssithyége

stability, adh%ﬂe adhesive polymerizable monomers are unstable, the

15 storage stability of the surface-treating agents is
poor, the adhesive strength is influenced by the appli-
cation amount, and so on. Further, the effect of the
above surface-treating agents is exerted only in the
adhesion of noble metals, and not exerted in the adhe-

20 sion of base metals. Thus, in this invention, it was
aimed to provide a metal surface-treating agent which
has sufficient initial adhesive strength to both base
metals and noble metals, and is good in adhesion dura-
bility, water resistance and storage stability.

25 _ The present inventors had intensely studiéd
for solving the above problems, and as a result, they
found that thiouracil derivatives each having a radical
polymerizable unsaturated bond and a surface-treating
agent containing such a thiouracil derivative as a main

30 component have effect on storage stability, adhesive
strength to noble metals, water resistance, durability
and so on, they further found that a surface-treating
agent containing a thiouracil derivative having a radi-
cal polymerizable unsaturated bond and an acidic

35 group-containing (meth)acrylate monomer has sufficient
adhesive strength to both'base'meta1§ and,nobléfmeta]é,



strength to noble netals, water resistance, durability and so on, they
further found that a surface treating agent containing a thiouraci
dertVvative having a radi- cal polynerizable unsaturated bond and an
acidic 35 group-containing (meth)acryl ate nononer has sufficient
adhesi ve strength-to both base netals and ngble netals,

3 and is excellent in storage stability, water resistance and
durability, amiﬁd“%@‘%&%@f#@ﬁtthﬁ é@gﬁgbbogtab111ty, ater Wi s {%ﬁ%e
invention is a thiouracil_derivative ng-a east one radi cal

pol yneri zabl e @thtdinabilttyd apddathayt nemnﬂ)%@al éh%. inention.
surface-treating agent Th@é)nt@l'lé“ﬁﬂvén‘c’1hﬂ' PU7ACehiQRIPAAN or A JBIV

surf ace- treatjng agent contaijnin louracil. derivative co
taining at | eaStoHiRI NG 2 b%??ﬁe?!‘?abﬂé‘ aad aPel ymey i Zabbﬁ)r\‘wi’f@lﬂ@m’c-

nol ecul e ang ar OrEEHY Ci FOENVEMho 18861 &, "Bt Abtd9 sV dr&Atidly 26t
containing the thiouracil deriva- tive, an acidic group contai ni ng

(et h) acryl at e SAHARY 1 N8 thethiouraahl cdesiyative, a metal surfiage-

thiouracil deritwad it d Sagui t p@dﬁtﬁﬂﬁﬁﬁ#Ya thibuFakcsd e riVid® 1don-
contains a thiquraci| grou and at 15 [|east one radical polynerizable

unsat ur at ed bof@iH et Teagt e cradieaj red ypesiaatile wisatseatedt ed

t hi our aci | b@ﬁM\ﬁﬁltﬁh mol1edUTE and an organichd®i1dendt!, |fafla Wtal
t erm nus tg(are organ- 20 ic group (I) having a radical polynerizable
unsat ur at e suffitpe hrpating adent coplaing nghdhgt fdyi ougiag idyde miva-

fol lowing thiotive, Wracidid&sighteugtddntaPhing (meth)acry1até‘Hdﬂomer
and an organic solvent.
The thiouracil derivative is not particularly
limited so long as it contains a thiouracil group énd at
15 1least one radical polymerizable unsaturated bond in the
molecule, but it is preferably an unsaturated thiouracil
derivative
which _
has at at least one terminus thereof an organ-’
20 1ic group (I) having a radical polymerizable unsaturated
bond, and ’
has at the other terminus the following thio-

uracil residue (II)

0

25 RS
N—R!
— /K 11
NS (11)

|

RZ
30 wherein

) RI and R2 each are a hydrogen atom or an

! and

alkyl group, and at least one of R
R2 is a hydrogen atom, and

3
R

35 a phenyl group,

is a hydrogen atom, an alkyl group or

and



30 i wher ei n Rlerr] and Rlerr] each are a

hydr.ogen atom or an al kyl group, and at |east one of
R efi] and Rlerr] is a hydrogen atom and

Rlerr] is a hydrogen aton1 an al kyl group or 35 ) a phenyl
group, and 4 4 wherein
the organic group (1) and the t hi our aci | residue (Il1) are separated by
a bival ent spaggke & due containing at |east 2 carbon atons. 5

In the above forrrula (I'1), Rerr] and R err] each E@esent a_hydrogen
atomor an al kyl group, ahfeaprganipegsougnd Lof aR[‘br‘if']ea g ereil is a

hydrogen atom rdi dyéf @IIPdare sagwhtardow&a & & é}ea@é.enpééiaed
al kyl groups having 1 to carbgon atonms such as a nethyl group, an 10

et hyl group, a‘b?’bﬁ“b‘i’%u?)taﬁﬂaﬁtbatfla"@%‘uﬁ“ms Further in

the above fgmula (I1), Inrepecabove ToMa¥1a MMdrOged aimmrlaneatky! group
or a phenyl gro t he al kyl group, there can be exenplified the

u
same al kyl Qﬁhﬂﬁﬁ?%& %E%Y?BﬂgﬁnlﬁtPﬂe°Jb6@eQQKMW]Q%RHPF{%H¢]at15

A further pref argsgh uwaterf akbdahBi RAr agi la nyd [dYdrv Al iR, | SAd her 8B8¥Re d
unsaturated thi ouraC|I deriva- tive wherein e organi c_ group (

_having a radi cATKY!T $poyReri there Gagab& &t"@ﬂ“ﬂdrfdQ% 3FU0f bsEFREBShy t he
having 1 to 4 carbon atoms such as a methyl group, an
10 ethyl group, a propyl group and a butyl group.
Further in the above formula (II), R repre-
sents a hydrogen atom, an alkyl group or a phenyl group.
As the alkyl group, there can be exemplified the same
! and R2.

15 A further preferred unsaturated thiouracil

alkyl groups as mentioned in the above R

derivative ;é the above unsaturated thiouracil deriva-
tive wherein the organic group (I) having a radical
polymerizable unsaturated bond is represented by the
following formula (I-1)

20
RS
|
CH;=C—Z-— (1-1)
wherein R5 is a hydrogen atom or a methyl
25 group, and
Z is a -C00- group, a —CHZO— group or a
roup, and
@CHZO— group
30 the spacer residue is a bivalent organic group

having 2 to 20 carbon atoms which may contain, in the
chain skeleton, oxygen, or oxygen and si]icon,'besides
carbon. '
The spacer residue is not limited at all so
35 1ong as it is a bivalent organic group having 2 to 20

carbon atoms which may contain, in the chain skeleton,



followhg formula (1-1) 20 [err]
wherein R err] is a hydrogen atomor a nethyl 25 group, and

Zis a-COO group, a -CHerr]O group or a [err]
group, and 30 t he spacer residue is a bivalent organic group
having 2 to 20 carbon atons which nmay contagn, in the chai n skel et on,
oxygen, or oxygen and silicon, besides car bon. The spacer

residue is not liJjgted 0 35.long.as it , is.g bhivalent organic group
having 2 to ZOO)NHeé‘dr bogtn og{%%é:n v%'?%hsﬁg&c%%ht BFﬁTgFﬁ tcﬁé'%c%di ng@kee'l'eeatqon,
5 oxygen, of omesgdrhearabaster comsidesi tiesladebonotThhaly- a Hivaxlente
spacer residue_ingl. P Le] P ' n . stral.ght - I n anched
chai n hydrocar gr?%d:égﬁt;,é}%dtﬁmé%nba%&%aﬁ%g é‘?%‘u[ﬁ) h&é?%&aﬁs et g{o_“{jgl’nkrba"g ,
ester 5 |linkageh @raamiarey dumkzayei vg anpéthgrehéngagen iam tedsder
principal chainRs . SEC { | es p r I es]
there can bg rrgr}tnikgr?gd a si ﬁ?x q“l?a&éagp & pR__L__nSrH%n% agcr%up & dH'?e .
principal chain.

an

As specific examples of the spacer residue,

there can be mentioned

—(CH, - C(CHy), - CH)-

. -—{(}f{z-((3F+2'-(3fi2"(3F12"(3fi((>}13))—'

i=1~9
~CH, - CH(CH) - O); - CH, - CH(CHg)-

=1~5 y
—CH, - CH, - 00C - CH, - CHz)¢

k=1~4
«CH, - CH, - CH, - CH, - OOC - CH,, - CHr

- l=1~2 - -
CHs  CHj

—CH>), - (Slio) q- §i -(CH2)p o,p=1~10 -
CH3 (:f13



[err]

10

15

20

25

30

35

~cHa— Y—(chas

r,s=1~5

etc.

Preferred among the above spacer residues are
bi&a]ent saturated hydrocarbon groups each having 2 to
12 carbon atoms, and a group represented by the follow-
ing formula (III-2), (III-3) or (III-4) '

—~CH>CHyO)— CHyCHo— (111-2)
oo O '
—{CHy), - (S}iO)q - Sli - (CHzy (III-3)
| CH;z CHs

wherein n is an integer of 1 to 5, o and p
each are _
an integer of 1 to 10, q is an integer of
.1 to 5, and r and s each are an integer
of 1 to 5.

When the spacer residue is a bivalent saturat-
ed hydrocarbon group having 2 to 12 carbon atoms, the
saturated hydrocarbonic group may have a branch. As
specific ekamp]es of the bivalent saturated hydrocar-
bonic group, there can be mentioned an ethylene group, a
propylene group, an isopropene group, a hexylene group,
a decy]eng group, a dodecylene group, etc., and among
t hem a]ky1ehe groups having 5 to 10 carbon atoms are

preferred in view of adhesive strength and the easiness



6 [err] etc. Preferred anong the above spacer

resi dues are bi val ent saturated hydrocarbon groups each having 2 to

12 carbon atons, and a group represented by the follow 10 ing fornula
(rre-2), (111-3) or (111-4) [err] 20 wher ei n
Is an integer of 1 to 5 o0 and p 7 each are 25 an

integer of 1 to 10, g is an integer of
of synthesis. In the group represented by the above
general formula (III—Z), n is an integer of 1 to 5. 1In
the group represented by the above general formula
(III-3), o and p each are an integer of 1 to 10, and it

5 is preferred that they each are an integer of 3 to 6 in

view of adhesive strength and the easiness of synthesis.
In the group represented by the above general formula
(III-3), q is an integer of 1 to 5, and it is preferred
that it is an'integer of 1 to0 3 in view of adhesive

10 strength and the easiness of synfhesis. Further, in the
group represenfed by the above general formula (III-4),
r énd s each are an inteder of 1 to 5, and it is pre-
ferred that they each are an integer of 1 to 3 in view
of adhesive strength and the easiness of synthesis.

15 In the above formula (I-1), Z represents a
-C00- group, a —CH20— group or a —CSH‘—CHzo— group.
Among them, a -C00- group 1is preferred in view of
polymerizablity, the easiness of handling, etc.

Among the above thiouracil derivatives, those

20 wherein in the formula (II), R1 and R2
gen atom or an a1k§1 group having 1 to 4 carbon atoms

! and R2

atom), and R3 is a hydrogen atom, an alkyl group having

each are a hydro-

(provided that at l1east one of R is a hydrogen
1 to 4 carbon atoms or a phenyl group, the spacer resi-
25 due is an alkylene group having 5 to 10 carbon atoms or
a group represented by the above general formula
(111-2), (III-3) or (III-4) (provided that in these
formulae, n is an integer of 1 to 5, o and p each are an
integer of 3 to 6, q is an integer of 1 to 3, and r and
30 s each are an integer of 1 to 3), R§ is a hydrogen atom
or a meth§1 group, and Z is a -CO0O- group are particu-
larly preferred in view of adhesive strength, the easi-
ness of synthesis and the easiness 6f handling.
Thus, preferred unsaturated thiouracil deriva-
35 tives in the dinvention can also be represented by the
following general formula (1) or (2)



l1to 5 %and r and s each are an integer of 1 to 5.

When the spacer residue is a bivalent saturat- ed hydrocarbon group
having 2 to 12 carbon atons, the 30 saturated hydrocarbonic group may have
a branch. As specrfrc.exanples of the bival ent saturated hydrocar-
boni c group, there can be nentioned an ethyBene group, a propyl ene
group, an isopropene group, & hexyl ene group, a decyl ene group, a
dodecyl ene group,. etc. E‘anong 35 th ene groups having 5 to 10
carbon atons are preferred in Vigw o ve strength and the easiness
7 of - synt hesi s. (j E?ep(?(; t edAQy thd above gener al
formula (111-2), nis a |nteger o 5. R he gro%P epresent ed by
t he above general fornula (Irr-3), oa p epch are an loeger of 1to
10, and it 5 is preferred that they eaghs ger of 3 to 6 in
vi ew of adhesive 'strength and t he easifess of nt wesi s. In the group
represented by the above general forrmula K{ 1-3), qis an integer of 1
to 5, and it is preferred that it is an integer of 1 to 3 in view of
adhesive 10 strength and the easiness of synthesis. Further, in the
group represented by the above genéral formula (111-4), r and s each
are an integer of:1 to 5, and it is pre- rred that they each.are an
integer of 1 to 3 in view of adhesives str ngth and the easi ness of
synt hesi s. P | n g he above R ? Z repr, gf nts a

- COO grouﬂ a -CHerr] O-Fbroup or a C[e ]H[ -CH[errf gr oup.
Among them a - COO group {s prefemred in |em/ pol yneri zablity, the
easi ness of handlin —7— bove t hi ouraci
derivatives, those gaftéﬁégé.n |nF$h ﬁl) Rlerr] and R err] each
are a hydro- gen atom or an al kyl ing 1 to 4 carbon atons

15 {wherein R1 and R each are a hydrogen atom or an alkyl

1

group, and at least one of R and R2 is a hydrogen atom,

R3 is a hydrogen atom, an alkyl group or a phenyl group,

and R4

is a bivalent saturated hydrocarbon group having
2 to 12 carbon atoms, or any group selected from the

20 following formulae (3), (4) and (5)

~CH,CHyO)— CHoCHy— - (3)

25 CH3. CH3
—(CHQ)0 (SIO)q s.-(CHza—
CHy CH3 “
30 o ' }
—(CHz)r—Q.—*CHz)é‘ | (5)
35

(wherein n is an integer of 1 to 5, o and p each are an



(provided that at |east one of Rerr] and R err] is a hydrogen atonm,

and R3 is a hydrogen atom an al kyl group having 1 to 4 carbon atons or
a phenyl group, the spacer resi- 25 due is an al kylene group having 5 to
10 carbon atons or a group represented by the above general formula
(rer-2), (111-3) or (111-4) (provided that 8n these fornmulae, nis an
integer of 1 to 5 o0 and p each are an integer of 3 to 6, g is an
integer of 1 tqnkeg¥ &f anded0105 §agh 202170 ola@rege ©ftol 80 ald Rlghal
is a hydrogen atom or a methyl group, and Zis a -COO grooup are

parti cu- | & ISPG A%R (Y 1htégen of ddhesPve & ridhd mC0qre anayr, a

‘ness of synt hesicH,and QM@%PDQSSCEFI hgndbLng.mupJ and Rﬁ isTAjUﬁydro_
preferred unsaturdted thiouracil. detita- 85 tives in the invention can al so

be represent ed 4R/N tHP™ °F 13 PN §EAMPal formula (1) or (2)

[err] 5 Speci fic examples of the thiouracil derivative
of the invention are as follows.

9 ? .
CH2=_t':_—CO-(CHz)z_—'OC.\(ﬁNH
CH; . N/LS
| | H
O
CH2=(I>—(">0-(CH2)6—0E1/KNH
T . IN Ae
H
0
CH2=(I3—("30‘(CH2)1O"OEYENH
CHj | | N’ks
g
O .
C_H2=(13—(“30" ((7'“12)12‘0Ew\ji NH
CHa : l NS

: o ?
CH2=(|3—CO‘(CH2)6_°_C\(ENH
H | "

N*S
| H



15 {wherein Rlerr] and R err] each are a hydrogen atomor an al kyl

group, and at least one of Rlerr] and Rlerr] is a hydrogen atom R3is a
hydr ogen atom an al kyl group or a phenyl group, and R4 is a bival ent
sat ur at ed hydrocarbon group havi ng 2 to 12 carbon atons, or any group
selected fromthe 20 following fornulae (3)0 (4) and (5) [err]
35 (wherein nis an integer of 1 to 5 o0 and p each are an
0
% e
CH2=cl:—co-(CH2)2—oc 1 NH
H NS
H

R 0
CH2=C_@‘CH20~(CH2)5—jOC'ﬁNH
| Tk
CH2—C‘< >"CH20 —(CHj)10— OC\(ﬁ

CHz_C CH,0-(CHy)g— oc\(ii

o ¢Hs ?
CH2=C CO CH;- ? CH,— OC\E&NH

CH3' CHg N’Ls
H
fHa P
CH2=C-©'-CH20 ~CH,- cuz—ocrﬁ,\,“
| CH3 |N’Ls
H

CH2>=C—CH,0 —CHz—?- CH,—OC % NH.
' CHj ' /k

N 'S
H



9 i ateger of 1 to 10, g is an integer of 1 to 5 and r and S each are
an integer of 1 to5), Zis a -COO group, a -CHerr]O group or a
-Crerr]Herr]-CH err] O group, and Rerr] is-a hydro- gen atomor a

met hyl group.} 5 Speci fic exanples of the thiouracil derivative

of the invention are as follows. 1err] 10 [err]

O . ?Hg
CHo= ? CO CHa- CH—OC%
CHs;

' g g
N/kS
H

O

il
CH2=? CO— (CH2)4CH OC\g

CHj

H | CHs O
CH2=C—-®'—CH20—(CH2)4CH —OC\H N-H
' N/kS
H

T L

CHp=C~GO~—(CHz)CH~OC~ Ny

H | 'N,k
' H



[err] - 12 [err] [err][ _ 13 [err]
lerr]

12

| cnz_cl:—co CH{O— CH;~O NH

CH,4 s
H
?"‘CO CH2_©_ CH,— O NH
S
H

'.* e
NS
H

: 9 3
CHz-‘-?_CO_(CHz)z (CH3),—OC | NH
CH, S
H
? i
CH2=? -CO "-CHZCHZOCH2CHZOC\€ NH
CH3 N*S
o N

O
Il (i
CHZ-_-(l:—CO—CHzCHzOCHzCHzOC\(RNH

H NS
H

14



[err]

« 15 [err [ [err] | 16 [err] 17

13

il e |
CH2=(I:—CO— (CH2CH20)2CH2CH2— OC
" CHa . .

CH2 C CO (CH20H20)3CH20H2 oC

5
o

CH3 CH3 ' [0 .
CH,=G—CO— (CH2)3-S|-0-51 (CH,);—0C | NH
CH, CH3 CH3 S
H
o CH3 CH3 0 o
CHz_?'—‘CO “(CHz)s'Sl'O‘SI (CH2)3—OC | NH
H (.'_:H3 CH3 S
CH3 CH3 (I)
CH2=(f—CO (CH2)4-S|-0 s: -(CH,)4—0C | NH
" CH; CH3 (;H3 s

H

[err]



18 C R [err] A process for producing a

t hi ouracil deriva- tive represented by the above general fornula (1) or
(2)° is not particularly limted, and any process therefor  can be
adopted. A specific exanple of an industrially 5 preferred process therefor
Is as. follows. First, descripjgon is nade on a process for
producing a thiouracil derivative represented by the above general
formula (1). Nanely, a thiouracil deriva- tive having a polynerizable
unsat urated bond of the 10 above general fornmula (1) can be obtained by
condensa- tion reactlnq)a t hi our ea dﬁklv i ve represented by the
fol |l ow ng general forrrula éerr]

2= Cc— ( 2)6—00 T NCHg

CHy | NS

il
CH,=C—CO~(CHz)g—0C

CHj
ﬁ? _ .
CH2=(I)—CO~(CH2)6“0C ' N CH;
H NS
H
li-' .
CH2=C—©—CH20"(CH2)10 OoC NH
N S
CHchg
o ~ CHs |
CHz—(i: CO CHy- ? CHy— OC N/CHgCHg
CHj; CHj
?_CO CHz’@"C”z NCH,
CH,

O
I - Il
CHz:(I: -CO~- CH2CH20CH2CH20C \(R NH

CHs

|
- CHLHzCH;



(wherein, Rerr] and Rerr] each are a hydrogen atomor an al kyl group,
and at |east one of Rerr] and R err] is a hydrogen atom) 20 with a nal onic
ackd derivative represented by the fol - | owi ng general fornula (7) [err]
(wherein, Rerr] is a hydrogen atom an alkyl group or a phenyl group)
to give a carbethoxythiouracil derivative80 represented by the follow ng
general fornula (8) 20 [err]

o
o
CH2=C—CO~(CH,)s—OC
- CHz=C (CHz)s NH

CHs LA

CHy N 'S
H
CH2=C CO (CHz)G OCW\j
: CH3CH,” .
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- NS
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2= (CHp)g—OC | NH
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(I:Hs LA
| CH3/ NS
H
CHg CH, o
CH,= g—co (cuz)a-s|-o-s|-(cuz)3—oc NH
CH CH CH
3 3V cH W



(wherei*n, Rerr], Rlerr] and Rlerr] are as defined in the above
general fornul ae (6) and (7)), subjecting the derivative 10 (8) to

deesterification reaction to give a car boxyt hi ouraci| derivative
represented by the foll ow ing general forrmula (9) [err] 15 20
(wherein, Rerr], Rerr] and Rerr] are astéefined in the above gener al
formulae (6) and (7)), and reacting the deriva- tive (9) with an al cohol
havi ng a pol yneri zabl e unsat u- rated bond represented by the foll ow ng
general formula 25 (10) [err] 30 {wherein, Rerr] is a bivalent
sat urated hydrocarbon group haV|ng 2to carbon atons, or any group
sel ected from the follow nguforrml ae (3){ (4)%and &Ei)‘
21 H2=C—CO (CH2)s—OC | N

CH

3 - CHg N’ks

0
CHy=G~ Co- ~(CHa)s~ oc
 CHy |
CH3CH,
0 /gi NH
CH=C— CO-(CHa)g— o¢ ﬁ S

CH3
o /(E
CH2=C co (CH2)g— oc
CHa CH2CH3

NH

A,

CHy=C—Co- (CHa)s—0C SN
CHq :

: CH
e 3
0 f"
CH2_C co- (CHy)e— oc

CH3



[err] - 10 (wherein nis an integer of 1 to 5 o0 and.p
each are an 15 integer of 1 to 10, gis an integer of 1 to 5 and r and

s each are an integer of 1 to 5), Zis a -COO group, a -CH err] O group
or a-Cerr]Herr]-CHerr]O group, and R err] is a hydro- gen atomor a
met hyl group.}. As the thioun@a derivative represented by the
20 above general formula (6), known ones can be used wth- out
limtation. For exanple, thiourea, nethylthiourea, et hyl t hi our ea,

propyl t hi ourea, butylthiourea, etc. can pr ef erably be used.

The mal onic acid deri vat'ﬁe repr@ﬁgt ed by CHy genggyal fornmula (7) can

be synthesized by reacti mal on{ate vm h alf ortho acid triethyl.
As the ortho aci h _t 2CHeQC i et hyl

ort hof or mat e, g%:'fl ﬁ FlE(Ro tat e tr| et hyl rtﬁldr api onat e,
triethyl ort hobenzoat 30 etc More s 1 I&cally, a malonic
acid derivative S%lé gent ed by the general formnul aE?) an be obtai ned

by putting 1 nol of d| et hyl malonate and 2 to 3 nols sodi um et hoxi de
in the presence of a solvent, and slowy 35 adding dropwise 1 nol of an

ortho acid triethyl to react t hem
o ?Ha CHs 0
CHo= (IZ CO CHzCH—O—CHzCH OC
H
0 ?Hs ?Ha 0
CHz-.(|: CO (CHchO)z—CHch—OC
CH3
1 (II) Il
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22 As to an al cohol having a pol ynerizabl e unsat - ur at ed
bond:represented by the above general formula (10), when Z is -COO
group, the al cohol can be obtained by esterification reaction between
(meth)acrylic acid 5 and a glycol, by esterification reaction between
(meth)acryl oyl chloride and a glycol, or theqgike. Wen Zis -CHerr]O
group, such an al cohol .can be obtai ned by reaction between allyl
chloride and a glycol, or the like. Wen Zis a
-Cerr]Herr]-CHerr] O group, such an al cohol 10 can be obtai ned by
reacti on between 4-vinyl benzyl chl o- ride and a egcoI or the like.

As the glycol, there can be qaenpllfled et hyl - e egcoI pr opyl ene

gl ycol , pentanet hyl ene gl ycol}| hexar- yl ene eg gptanethylene

gl ycol , decanethy- 1€H esp—@ en yco , neopentyl
gl ycol , 1, 2- propaneg 1, 2- butane ?”g2h3? ol NH xyl ene

gl ycol , diet hyI ene gl ycol CH 3-bi s(3-hydroxy- -
propyl) 1,1, 3, 3- tetranethyld|3|loxane 1, 3- bIS(4- 9%*3

hydr oxybutyl )-1,1, 3, 3-tetranet hyl di si | oxane, etc. Mor e
specifically, mhen Z in the general formula (10) is a -COO group, a
correspondi ng al cohol (10) can be obtained by feeding 1 nol of
(meth)acrylic acid, 1 to 4 nols of a glycol and 0.01 to 0.1 nol of an

acid catal yst, .and reactﬁ them As-the ag d cat aIy

p- toluenesulfonlc &ﬁhﬁe— %ﬁ%ﬁé¥%éﬁgkéﬁ3§

preferably be
used. &"g&iﬁ’o—pﬁ oiH feeding 1
to 4 nols of a glycol,cM3d 1 nol of a tertiary nol ecul ar si eve
3A as a dehydrohalogenatlng 30 agent in the presence of $Hl vent, and
sl owl y addi ng dropwi se 1 mol of (nmeth)acryloyl chlorfde to cause
) | 't ?
CH2=C—©—CH20—CH2CHZCH26H2—OC~CHchrOC_ | NH
NJ§S
H

CH2=? CO (CH2CH2CH2CH20C~ CH2CH?) ;- OCw\ﬁ
CHs

|
cuz=c@-c1120— CH2CH20CH2CH206

. CH, CH, 0
H2=?~CO (CHz)a'S"O'Sl-(CHz)a__OC )

S
H



esterification reaction. As the tertiary am ne, pyri di ne,

triethylamne, etc. can preferably be used. Wen Z in the
gerferal fornmula (10) is a -CH err]O 35 group, a correspondi ng al cohol (10)
can be obtai ned by feeding 1 to 4 nols of a glycol and 1 to 1.2 nols of
a 33 basic catalyst in the
presence of a solvent, and slowy addi ng dropwi se 1 nol of allyl

chioride to cause reac- , ] ?.ens%pfgo;[' hgrgglgj:{:\,/éilgﬁﬁa%xs qWWef}W' de,

etc. can preferably be Ut gener al a“or mul a
(10) is a tGver melresen- (& dy | the gabope aeneraés;fon‘duuﬁg dl1dohoi ((21D)
can be obt ai_n f i o] cql 1 '

nol s of a basi ?Iscg'tggl éﬁrqzlq%qﬁ%eﬁ rg]s'é?lgégf %ngogkén?,m%ggsaﬁg'%srljeof\zﬂry

addi ng dropw seab ipel agfopted nylhespgti £htoexddpilede ft ancdmsaistadalilon. As
the basic cata Y t n ably be used.

In -these cagesLY‘%ot rﬁ%?‘ r?ocrfossg]ubtg'ﬁ{iﬁ?gn{:s §§ fm ?];)?'rs('lo) and a

di substitution product arfdnsiitaidescriptasnt he lpadduonsa Pirocess for
nmonosubstituti ( b d f \
dietillation O?@gﬂ}h%q%t a %Q-L &ﬂlh&ﬁ &%FFPQE?LS réB‘?eB‘éWte!de%éP khe
condensati on re&onrleom%'@tr\ﬁéerfth (‘[hmoulﬂalaem!nl gattiviougtaciifie dearierant
formla (6) angiLRenavi Pl BFLA L001EARYERT LB BBAY Ble feaiml @ (7)),
t he 20 reactlonrmar rati o of the nic acl erivative of

general foiful abpye generalt Hicoumeba det) vern vieeopbtainefe bger?@r"&'le'faﬂ-rrul a
(6) is pref erabh%nor%atc(hjng'sa t 1ourea der1€§t‘i‘vée?‘éb'r@§e9ﬁ:te@llw t4ped at
the tine, a known one I's usabl e, d sodi um et hoxide , .etc. can be 25 .
exenplified, aﬁ@‘ﬂpsﬂafwdlaei"cﬁf%‘rroﬁME'“li'ha pk@} erably 0 5 to 1.5 times the
mol ar anount of the thiourea derivati ve

| | |
1o 'q1r"q//,\\\ qu"RZ (6)

1 2

and R

group, and at least one of R

{wherein, R each are a hydrogen atom or an alkyl
! and R2

20 with a malonic acid derivative represented by the fol-

is a hydrogen atom)

Towing general formula (7)

O O
|
Et0” [ “OEt (7)

R3/ ~ OEt

25

{wherein, R3 is a2 hydrogen atom, an alkyl group or a
phenyl group) to give a carbethoxythiouracil derivative

30 represented by the following general formula (8)



of the general formula (6). As a solvent used in the

reaction, ethanol, etc. can be nentioned. The tenperature of the
reaction 30 can be selected fromthe range of 40 to 80[err]C, preferably
fromthe range of 60 to 80[err]C. The reaction time is not particularly
limted, and can generally be selected fromyg the range of the order of 1
to 10 hours, but can be determ ned in accordance with the reaction
tenperature. 35 After the reaction, the salt deposited is

di ssolved in water, and an acid is ed tQ nmake the

24 solution acidic, whereby a caffbeth thiouracil deriva- tive
represented by the general forn‘ﬁgq canglbe qobtained. I n
iy

this connection, when, in the 5 NRogeneral formula (6), one of
Rlerr] and R err] is an al kyl group, the’ﬁr bet hoxyt i%Jracil derivative
of the geneg- al formula (8) is ol

§ m xture of isoners based
h

on the substitution position on theRN at o(rﬁ of e al kyl group. These

i soners can be separated and purified by 2col urm chr omat ogr aphy.

In the deesterification reaction of the car bet hoxyt hi ouraci | derivative
of the general formula 1(8) jobtai nezd by the reaction between the thiourea
deri v- ati véwheretfiam.gdher R famdnRa 46¢ asddedii ogidc iacitthedatione 15 ati ve

of the general gbaePaia fofn t deest ey Vi . 0 he. use

known one can ge used, butmua | |n¢36t3¥1 e{/ﬁ’5u??giFaetqg'gqtt}tqteorﬁg}%%ﬁa‘%%i um
tertiary blPox(8d ite deesjedticfiiag iiametieadahiondtipt dveamunt of the
deesteri- tyirB@:xqatitlodrad¥elrd Al At { Vo tAEpFBOER ¥y By A0 fdPR5w-20

t he mol ar amount of the carbethoxythiouraci| derrvative, and nore
preferably in 1R B&RgEads frormudae(Q) nes the )

15
A
3
R gz.
20
{wherein, R', R2 and R3 are as defined in the above
general formulae (6) and (7)), and reacting the deriva-
tive (9) with an alcohol having a polymerizable unsatu-
rated bond represented by the following general formu]a
25 (10) '
5
R
CH,=C—Z—R—OH (
30

{wherein,.h4 is a bivalent saturated hydrocarbon group
having 2 to 12 carbon atoms, or any group selected from
the following formulae (3), (4) and (5)



nol ar anount thereof. The tenperature of the reaction can be
sel ect - ed fromthe range of roomtenperature to 80[err]C , but 25
preferably fromthe range of roomtenperature to 40[err]C The reaction
time is not particularly limted, and can generally be selected fromthe
range of the order of 1 to 24 hours, but2¢an be determ ned in accordance
W th the reaction tenperature. 30 After the reaction, water
is added to the reaction_mxture, and further an acid is added to make
the sol ution acidic, wé@ )CHQQ)ae*EH%GHQ’-I—der--i va- t] és)
represented by the general “Tornul ar(9) can be ob- - tained. 3

In the reaction between the carboxyt hi ouracil derivative of the general
formula (9) and. the al cohol - 25

havi ng a pol yneri zabl e unsaturated bond of the general formula (10),
the reactiorgnolar. ratio of the aI@HéI CHkhying a pol yneri zabl e

unsat urated bond of the general | f8rmul'a (X0) to the carboxythiouraci

derivative of the 5 f Qr HQ: 9). - j range of 1 to 5, but
preferably in the r arigiGQWQq 0 QS:l@)q (S;iq bmlﬂgaﬁn_ esteri fy'k{gg cat al yst
t

for the esterifica- =~ tion reactq; to ed, there can be i oned
p-tol uenesul foni c acid, benzenesul c ac¥d,'3\, N - 10

di cycl ohexyl carbodiim de, etc. The addition anount of t he reaction
cat al yst isHireferably in the range of 0.1 ‘to 1 tinmes the nolar anmount
of the carbbkyt hi ouracil derjvati ve. As a solvent to be

nment i oned tetrahydrofuran, acetone,
d a small armun{s)of a

used in the reaction, there 15 cap

t ol uene, etc. ) Furt_h_e_(ClLf2

(wherein n is an integer of 1 to 5, o and p each are an

15 integqr of 1 to 10, q is an integer of 1 {o 5, and r and
s each.are an integer of 1 to 5), Z is a -C0O0- group, a
—CHZO- group or a —CGH4—CH20— group, and R5 is a hydro-
gen atom or a methyl group.}.

As the thiourea derivative represented by the

20 above general formula (6), known ones can be used with-
out 1imitation. For example, thiourea, methylthiourea,
ethylthiourea, propylthiourea, butylthiourea, etc. can
preferably be used.

The malonic acid derivative represented by the

25 general formula (7) can be synthesized by reacting '
diethyl malonate with an ortho acid triethyl.

As the ortho acid triethyl, there can be
exemplified triethyl orthoformate, triethyl ortho-ace-
tate, triethyl orthopropionate, triethyl orthobenzoate,

30 etc.

‘More specifically, a malonic acid derivative
represented by the general formula (7) can be obtained
by putting 1 mol of diethyl malonate and 2 to 3 mols of
sodium ethoxide in the presence of a solvent, and slowly

35 adding dropwise 1 mol of an ortho acid triethyl to react

t hem.



pol ymerf zation inhibitor such as hydroqui none, hydro- gui none

mononet hyl ether or butyl hydroxytol uene. The tenperature of
the reaction can be select- 20 ed fromthe range of roomtenperature to
80[err] C, but preferably fromthe range of roomtenperature to 70[err]C
The reaction tinme is not particularly Iimbed, and can general ly be
selected fromthe range of the order of 1 to 50 hours, but can be
determ ned in accordance w th 25 t era ure and.i.n such

eaction,te
range that the pol ymaﬁﬁ 28 i3 ‘?Jlo‘é%h‘?a{gth?‘ék%g "Faeg ymerizabie Un %f'ter
the reaction, ulated tsndapositdsginted by fhétabodeoubnevha Solrvartta i s
distilled off fr th filtr under re ced ure, and the.
resul tant 30 C(Sﬂ&t;?nt t":'}leé' i5 PasEHT IR a ?I ?]:g g@ﬁ Eglnuﬁﬁ l?ﬁqi‘?g‘ ned .n
inert solvent syclesis eifida bioet at eaati andegtbephnme th)aelrydritc taxichrry
out separation_an ur|f| t on, re;. . by a product h V|n hi gh purity
can be obtaF éjé) y°° byr@5<erh%%ﬁ?Fb?%oﬁegggﬂﬁﬁebg %rocess for -
35 produci ng a(mmrmymie‘rlcnato rvede epnésang tgcby,tloe the geirkrer.al Whermul a
(2). Z is —-C - grou s 2? 1 b 4¥%g%ky 3
t hi our aci | derlvatlve*hébiﬁb WP, %ﬁﬂyﬂ%r?zﬁ%rg ufig&ft APale o<f(%ythe

general fornul xeacti(cd) hosiwden cot by hech byridedendati @l ycedct iorg tthd hi our ea
derivative rephesEnt eq\npé’n tf'e sgeQeréll foeﬁ%a g@)up§ such an alcohol

[err]
10 can be obtained by react1on between 4-vinylbenzyl chlo-

ride and a glycol, or the like.

As the glycol, there can be exemplified ethyl-
ene.glyco1, propylene glycol, pentamethylene glycol,
hexamethy1ene'glyc01, octamethylene glycol, decamethy-

15 lene glycol, dodecamethylene glycol, neopentyl glycol,
1,2-propanediol, 1,2-butanediol, 1,5-hexanediol, P-
xylene glycol, diethylene glycol, 1,3-bis(3-hydroxy-
propyl1)-1,1,3,3-tetramethyldisi Toxane, 1,3-bis(4-
hydroxybutyl)-1,1,3,3-tetramethyldisi 1oxane, etc.

20 More specifically, when Z in the general
formula (10) is a —-CO0O- group, a corresponding alcohol
(10) can be obtained by feeding 1 mol of (meth)acrylic
acid, 1 to 4 mols of a glycol and 0.01 to 0.1 mol of an
acid catalyst, and reacting them. As the acid catalyst,

25 p-toluenesulfonic acid, benzenesulfonic acid, etc. can
preferably be used.

The alcohol (10) can also be obtained by
feeding 1 to 4 mols of a glycol, and 1 mol of a tertiary
amine or molecular sieve 3A as a dehydrohalogenating

30 agent in the presence of a solvent, and slowly adding
dropwise 1 mol of (meth)acryloyl chloride to cause
esterification reaction. As the tertiary amine,
pyridine, triethylamine, etc. can preferably be used.

When Z in the general formula (10) is a -CH20—

35 group, a corresponding alcohol (10) can be obtained by

feeding 1 to 4 mols of a glycol and 1 to 1.2 mols of a



10 (wherein, Rerr] and Rerr] are as defined above) wth a succin- I C
acid derivative represented by the general formla (11) [err]
(mhereln Rlerr] is a hydrogen atom an al kyl group or a 20 phenyl group)
to give a carbethoxythiouracil derivative represented by the general
formula (12) [err] 30 (whereimg Rlerr], Rerr] and Rlerr] are
as defined in the above gener al fornulae), subj ecti ng the

car bet hoxyt hi o raQi erlvaI g é to dees%erlfl ati tLPn to
give a carb XSHéV?v Y FBPPECeAl el BY 'VEE ge |stowly

formula (13)

10

15

20

25

30

35

adding dropwise 1 mol of allyl chloride to cause reac-
tion. As the basic catalyst, sodium hydride, etc. can
preferably be used.

When Z in the general formula (10) is a
—CGH‘—CHzo- group, a corresponding alcohol (105 can be
obtained by feeding 1 to 2 mols of a glycol and 1 to 1.2
mols of a basic catalyst in the presence of a solvent,
and slowly adding dropwise 1 mol of 4-vinylbenzyl chlo-
ride to cause reaction. As the basic catalyst, sodium
hydride, etc. can preferably be used. '

In these cases, both of a monosubstitution
product (10) and a disubstitution product are obtained
as the products. The monosubstitution product (10) can
be separated and pufified by distillation or column
chromatography.

In the condensation reaction between the
thiourea derivative of the general formula (6) and the
malonic acid derivative of the general formula (7), the
reaction molar ratio of the malonic acid derivative of
the general formula (7) to the thiourea derivative of
the general formula (6) is preferably 0.5 to 1.5.

As a reaction catalyst used at the time, a
known one is usable, and sodium ethoxide , etc. can be
exempli fied, and its addition amount is preferably 0.5
to 1.5 times the molar amount of the thiourea derivative
of the 9enera1 formula (6).

As a solvent used in the reaction, ethanol,
etc. can be mentioned. The temperature of the reaction
can be selected from the range of 40 to 80C , preferably
from the }ange of 60 to 80C . The reaction time is not
particularly limited, and can.genera11y be selected from
the range of the order of 1 to 10 hours, but can be
determined in accordance with the reaction temperature.

After the reaction, the salt deposited is

dissolved in water, and an acid is added to make the



27 v [
car boxyt hi o-

the foll low ng
n, R&4 is a biv
atons, or any
(4) and (5) 20

10

15

20

25

30

- 35

err] 10 general formulae), and then reacting the

uracil derivative (13) wi th an al cohol represented by
general formul a (10) [err] 15 { wher ei
al ent saturated hydrocarbon group having 2 to 12 carbon

group selected from the fel |owing general formula (3),
[err]

solution acidic, whereby a 6arbethoxythiouraci1 deriva-
tive represented by the general formula (8) can be
obtained.

In this connection, when, in the thiourea of
the general formula (6), one of R1 and R2

group, the carbethoxythiouracil derivative of the gener-

is an alkyl

al formula (8) is obtained as a mixture of isomers based
on the substitution position on the N atoms of the alkyl
group. These isomers can be separated and purified by
column chromatography.

In the deesterification reaction of the
carbethoxythiouracil derivétive of the general formula
(8) obtained by the reaction between the thiourea deriv-
ative of the general formula (6) and malonic acid deriv-
ative of the general formula (7), as the deesteri fying
agent to be used, a known one can be used, but a dimeth-
y1 sulfoxide solution of potassium tertiary butoxide is
preferably used. The addition.amount of the deesteri-
fying agent is preferably in the range of 6 to 20 times
the molar amount of the carbethoxythiouracil derivative,
and more preferably in the range of 12 to 16 times the
molar amount thereof.

The temperature of the reaction can be select-
ed from the range of room temperature to 80°C, but
preferably from the range of room temperature to 40C .
The reaction time is not particularly limited, and can
generally be selected from the range of the order of 1
to 24 hours, but can be determined in accordance with
the reaction temperature.

After the reaction, water is added to the
reaction ﬁixture, and further an acid is added to make
the solution acidic, whereby a carboxythiouracil deriva-
tive represented by the general formula (9) can be ob-
tained.

In the reaction between the carboxythiouracil
derivative of the general formula (9) and the alcohol



(wherei"n, nis an integer of 1 to 5 o0 and p each are an 35 I nteger of 1
to 10, gis an integer of 1 to 5 and r and S each are an integer of 1 to

5), Zis a -COO group, a 28

-CH err]O group or a -Cler]JrHerr]-CHerr]O group, and Rerr] is a hydro-
gen atomor a nethyl group}. ofs the thiourea derivative
represented by the above general fornula (6), known ones can be used
with- 5 out |mtation, 33 in.the case of, the Eregargtign %% t he above
general formul 33¥7e @ polymerizablg yngatyrfpd bapdyodc i ganeral

represent ed byformutllae (aldve tdenaredctisnuhal 4tlratkoowf dames adaoHad used
W t hout Iinitahion. Forp%ﬁa I re can, pre 10 .be,used

e,_t er.apl di et.hyl
2 oxosuce] nat chAATES o aies 16 R SRLBEFLEN BoRa’ grothn Sens
2- et hyl - 2' - oxofwowmulat ,10)i etdhthe cacbduyvhi@urazdIudeiriatativet @f the

oo e OB AR, SAMAT G S o, B B PR o
t he case of p rielfe rarbdparitn drheofr ddge abbve pendral fornula (1).
D oue condensat | on T eaoWORaP SR ol e LEL R B ST RE e e
general formu- t3@nl are(aklt)iont he reacised, nbharer aanobef mend ivmed ni ¢ aci d
the goner al -f oPicd ipnetul HRE B ) EnddRo bl FBRTR aci PN NAL VRO
reacti on cdfal gdtcyied ohexyded rdiodinonider, eRS. knthe adds tdam lmousdd,ofand
SOdiun]ethOXid@hee%%ad%ﬁ%n catalyst is preferably in the range of 0.1
to 1 times the molar amount of the carboxythiouraéi]
derivative. '

As a solvent to be used in the reaction, there

15 can be mentioned tetrahydrofuran, acetone, toluene, etc.
Further, it is preferred to add a small amount of a
polymerization inhibitor such as hydroquinone, hydro-
quinone monomethyl ether or butylthydroxytoluene.

The temperature of the reaction can be select-

20 ed from the range of room temperature to 80°C, but

' preferably from the range of room temperature to 70°C .
The reaction time is not particularly lTimited, and can
generally be selected from the range of the order of 1
to 50 hours, but can be determined in accordance with

25 the reaction temperature and in such a range that the
polymerization does not take place.

After the reacfion, the matter deposited is
filtered out, the solvent is distilled off from the
filtrate under reduced pressure, and the resuiltant

30 concentrate is passed through a silica gel column using
an inert éo]vent such as ethyl acetate as a developing
solvent to carry out separation and purificafion, where-
by a product having high purity can be obtained.

Next, description is made on a process for

35 producing a thiouracil derivative represented by the
general formula (2).



exenplified, and its addition anmount is preferably 0.5 to 1.0 tines the
nol ar anount of the thiourea derivative of the general formula (6).

As a solvent used in the reaction, ethanol, 30 etc. can be nmentioned. The
tenperature of the reaction can be selected fromthe range of 40 to
80[err]C, preferably fromthe range ofog0 to 80[err]C. The reaction
time i s not particularly limted, and generally can be selected from
the range of the order ofy,l1 to 10 hpurs, but.can he 35 determ ned in
accordance with the react'}'%'ﬁef%hpﬁrgﬁﬁf’gracﬂ de r1"3‘34”"eAf'F"’é’r1 e reacti on,

the salt deposiptcdd/merizable unsaturated bond of the general £&rmula

di ssolved in r, n L d | dded t,o nake the sol utign, acidic,
wher eby a car\é\g:ﬁoxcyﬁqﬂ%eﬁr%‘gﬁ‘%%‘?i 65- condepfggwé'pr"eesae%tt‘é'cp & @hb‘"@%‘ﬁ%ral
formula (12) caremievativebtepnesentéd by the genleraflhifomanhectéon, when,

in the thiogrea of the general fornmula (6), one of Rerr] and Rerr] is
an al kyl - group,- the carbethoxythi guracil| derivative of the gener-
al formula (12) is:obtained as a m xtgre of isoners based on the

substitution position on the N atons iezhe 10 al kyl group. These isoners
can be separated and puri-= - i 24 &7 uQl onat ofj6aphy.
The deesterification reacti onRjHﬁe c%ﬂﬁ%xyt hi ouraci| derivative of
t he general formula (12) obtained by the reaction between the thiourea
15 derivative of the gengral foryjyula (6) and the succinic acid
derivativelBf (mheg@idaralRfandilR (a1$ aandbéined ehroviedd woikth ian suhec bane
manner as in the GRS Uedifa iveC?£P?E%Q§¥Eg'QVrQﬁb|d@ﬂéﬁlt'ﬁ@?mu]a
represented by the . general formula (8). 20 e reaction
bet ween t he cafBdXyt hi our aci I’ '

o C?

|1 |

T OEt (1)
lEtc)///“\\T//’\\Tr/’ |

R O

(wherein, R3

is a hydrogen atom, an alkyl group or a
20 phenyl group) to give a carbethoxythiouracil derivative

represented by the general formula (12)

. o 1
25 l NR (12)
EtOC” "N, 'S
I R
9 _

30 (wherein, R‘, R2

general fdrmu]ae), subjecting the carbethoxythiouracil

and R3 are as defined in the above

derivative (12) to deesterification reaction to give a
carboxythiouracil derivative represented by the general
formula (13)



derivative represented by the general formula (13) and t he al cohol
having a pol yneri zabl e unsaturated bond of t he general formula (10) can
be carried out in the same manner as in the reaction between the
car boxythiouracil 25 derivative of the general formula (9) and the al cohol
havi ng a pol yneri zabl e unsaturated bond of #he general formul a (10).
A thiouracil derivative having a pol ynerizabl e unsat urated bond
represented by the general formula (1) 30 or (2) can preferably be used as
a conponent of an adhesi ve which bonds a noble netal, for exanple a
dent al noble nmetal alloy to a resin, d in such an occasi on, it is
preferred to use the thiouracil d amni e as a solution in an organic
sol vent-. - As organic solvents 35 u hﬁg# t herefor, general organic

n

sol vents or pol ymeri zabl e nononer § ca used mngh?yz any limta-
30 tiog so long as they can diss Ive’ﬂ%e t hi our aci eriva- tive.

However, when the organic sol e tile, it gets difficult
to exert the effects of the i njfenti 2mnt out heightening the
concentration of the 5 thiouracilgeyleri ¥a&tive, and therefore, it is
preferred to use organic solverts having volatility. In
the nmetal surface-treating agent of the i nvention, the concentration of

the thiouraci | daidirn, R'1IKE haanRl B3e! isllddtthdd ¥4 She Dibold Vi ew of

adhe- 10 S|ve strength and the prevention of excess use,
preferred tifat SeReCBhcEArPAIre). | andnthiea reegtisie the oca)oqoxnt Rboss by

wei ght. The furttrttafmr@é.ew@tdweneem wi tht Gl laqrtdh%mgerﬁrééf@nt{aoutw'

derivative is 0.005 ta % b ecl
exanmpl es of théﬂﬂgﬁﬂﬂkp%tﬂQea?Seraj f§§EWéapKéﬂ@rably, there can be
nenti oned al cohol s such 5

R
- '
15 CH;=C—Z-R—OH  (10)

{wherein, R4

is a bivalent saturated hydrocarbon group
having 2 to 12 carbon atoms, or any group selected from

the following general formula (3), (4) and (5)

20
~HCHyCHyO)—CH,CH,— - . (3)
25 - | CH3. CHS
—(CHZ)O (SIO)q s|-(CH2)—
CHy CH, @
30

—(CHar{_Y—CHois- ®

(wherein, n is an integer of 1 to 5, o and p each are an
35 integer of 1 to 10, q is an integer of 1 to 5, and r and

s each are an integer of 1 to 5), Z is a -CO0O- group, a



as net hanol, ethanol, isopropyl alcohol and butanol; ket ones such as
acetone and net hyl ethyl ket one; ethers such as ethyl ether,

1, 4-di oxane and tetrahydrofuran; 20 esters such as ethyl acetate and ethyl
formate; aromatic sol vents such as tol uene, xylene and benzene; hydro-
carbon sol vents such as pentane, hexane, hewgtane and octane; chlorine
sol vents such as nethyl ene chlori de, chlorofornland 1, 2-di chl or oet hane;

fl uorine sol vent S S f | Hog0oetharol 5then1 cet one,
t ol uene, et hanolé-I 2(? élgér"ueépaﬁt%cuﬁﬁah yégi‘ Qf e?agpé use Qz 3 ahe’Oé 0
solubility, st aﬂg@mlmmtlayme’ehﬂ group}. Pol ymeri zabl e nononers

I
bnes 30 Zhiiifﬁg' ® i cal 0 h, FOLYEPE 4Bk YRy DECFEp¥aginted By T C

pol ymeri zabl e r&ﬁﬂ%@%lef@rmﬁéaabﬁy, khewe oneeamdmah&nusaﬂmnhthyrene
and acrylic Ordﬂ%'?#ﬁ%@éf&on F%%YFErfﬁ Lgsgnﬂ?gﬁﬁﬁ H@@ﬂ%?%ﬂ#yﬁ of the

pol ymeri zability such )acryl at yacryl at'e
i sopro- 35 pyIWPﬁHQOQ&ﬂWW%IefOEMMyB (hﬁth)aorylate and hydr oxy- ethy

(meth)acrylate, etc. As the succinic acid der1vat1ve re%%esenteq ?%m
The above organi c sol vents.can be used al one or in conbination

or nore. the above generabifiproulaaldlds cknowg agest asfn thee used
i nvention, in qa@mbdf)i+mii§¥ éﬁlghﬁgp 3Q9ﬁ51¥en@ﬁ§rgocaﬁ PR 5#;

is al so pOSSIb e to further conpoun p- cont ai ni ng
(et h) acr y[18t e bforsfd digthyl gsacmt'atesuﬂﬁattb—vﬂreé’t-lmeg:mgaﬂ -of such

an enbodi - o®ducd itn£€é S PPSEh fJI 9219tn9ﬂ-d2v‘el)ko§ul3%§%8rﬁt alg 4y @S

a cobalt- chron1un1a||oy 'a ni ckel - chrom um al | resin or the
li ke. Part|cuIaﬂ%}Y\MﬁnrQ%Qﬁ%%ﬁT"atesuﬁtaee treati ng agent of the

enbodi ment is used to anas tid | KVcEREPORSHIRE R2561 YRR 2Sb 1L £

netal (s), the
rated bond represented by the above general formula

156 (10), there can be used the same ones as in the case of
the prepartion of the above general formula (1).

In the condensation reaction between the
thiourea derivative of the above general formula (6) and
the succinic acid derivative of the above general formu-

20 Ta (11), the reaction molar ratio of the succinic acid
derivative of the general formula (11) to the thiourea
derivative of the general formula (6) is preferably 0.5
to 1.5.

As a reaction catalyst to be used at the time,

25 known ones can be used, and sodium ethoxide, etc. are
exemplified, and its addition amount is preferably 0.5
to 1.0 times the molar amount of the thiourea derivative
of the general formula (6).

As a solvent used in the reaction, ethanol,

30 etc. can be mentioned. The temperature of the reaction
can be seiected from the range of 40 to 80C , preferably
from the range of 60 to 80C . The reaction time is not
particularly limited, and generally can be selected from
the range of the order of 1 to 10 hours, but can be

35 determined in accordance with the reaction temperature.

After the reaction, the salt deposited is



adhesive strength of the resultant conposite gets higher t han t hat
obt ai ned when a netal surface-treating agent 15 wherin an acidic

gr oup- cont ai ni ng (neth)acryl ate nonomner i s not conpounded is used.
Since all oys each conposed of base netal (s) and noble netal (s) are
often used for dental uses, netal surfage-treating agents of the above
enbodi nent are particularly effective as dental netal 20 surface-treating
agents

AN S G RN S BAEE S HR It oAl P
nmononmer havi ngsioluthien acibieCuwiee cebyli & gaobptEdxgaBH oas azdnb@ediva-
R e o v
(et h) acryl at e ofodradmerd represented by the foll ow ng general formul a
E&ﬁérei n, ﬂ%gﬁﬁ% reg?ese th’ﬁn&ﬂ?ﬂﬁﬁF%ﬁ?ﬁn%?e né?h§ e thi@F%éﬁ % err]
represents a bithal eymdrcalheﬁumaﬂmt(ﬁ)y,gamme of RIeahdu® ha‘el @ &1tk 120
o e U b B o PP S8, o VBrosaey
anhydr ous a1 formula (12) is obtained as a mixture of isomers

based on the substitution position on the N atoms of the

10 alkyl group. These isomers can be separated and puri-
fied by column chromatography.

The deesterification reaction of the
carbethoxythiouracil derivative of the general formula
(12) obtained by the reaction between the thiourea

15 derivative of the general formula (6) and the succinic
acid derivative of the general formula (11) can be
carried out in the same manner as in the case of the
carbethoxythiouracil derivative represented by the
general formula (8).

20 ' The reaction between the carboxythiouracil
derivative represented by the general formula (13) and
the alcohol having a polymerizable unsaturated bond of
the general formula (10) can be carried out in the same
manner as in the reaction between the carboxythiouracil

25 derivative of the general formula (9) and the alcohol
having a polymerizable unsaturated bond of the general
formula (10).

A thiouracil derivative having a polymerizable
unsaturated bond represented by the general formula (1)

30 or (2) can preferably be used as a component of an
adhesive ﬁhich bonds a noble metal, for example a dental
noble metal alloy to a resin, and in such an occasion,
it is preferred to use the thiouracil derivative as a
solution in an organic solvent. As organic solvents

35 used preferably therefor, general organic solvents or

polymerizable monomers can be used without any 1imita-



car boxyl group(s), phosphoric acid group(s) or phospho- ric ester

group(s)). In the above general fornmula, X is a group
cont ai ni ng carboxyl group(s), anhydrous carboxyl 10 group(s), phosphoric
acid group(s) or phosphoric ester group(s), and its structure is not
particularly limted, but preferred spegpfic exanples thereof are as
fol | ows. 33 [err] I ] . |
34 n the bove eneral for a,.the ture 0 err]
i's not particufd@y % Q‘%’éncﬁ'é gﬁﬁﬁﬂ‘ ¥®pi 3 Fiduratin derivd!

t1ve However, when the organic solvents are nonvola-
tile, it geté difficult to exert the effects of the
invention without heightening the concentration of the

5 thiouracil derivative, and therefore, it is preferred to
use organic solvents having volatility.

In the metal surface-treating agent of the
invention, the concentration of the thiouracil deriva-
tive is not particularly limited, but in view of adhe-

10 sive strength and the prevention of excess use, it is
preferred that the concentration is in the range of
0.001 to 20 % by weight. The further preferred concen-
tration range of the thiouracil derivative is 0.005 to
10 % by weight.

15 As specific examples of the organic solvents-
usable preferably, there can be mentioned alcohols such
as methanol, ethanol, +isopropyl alcohol and butanol;
ketones such as acetone and methyl ethyl ketone; ethers
such as ethyl ether, 1,4-dioxane and tetrahydrofuran;

20 esters such as ethyl acetate and ethyl formate; aromatic
solvents such as toluene, xylene and benzene; hydro-
carbon solvents such as pentane, hexane, heptane and
octane; chlorine solvents such as methylene chloride,
chloroform and 1,2-dichloroethane; fluorine solvents

25 such as trifluoroethanol; etc. Among them, acetone,
toluene, ethanol, etc. are particularly preferably used
in view of solubility, storage stability, etc.

Polymerizable monomers preferably usable as
organic solvents in the invention are, for example, ones

30 showing radical polymerizability. As specific examples
of the poiymerizable monomers usable preferably, there
can be mentioned styrene and acrylic or methacrylic
poliymerizable monomers having high polymerizability such
as methyl (meth)acrylate, ethyl (meth)acrylate, isopro-

35 pyl (meth)acrylate, butyl (meth)acrylate and hydroxy-
ethyl (meth)acrylate, etc.



| ent to>hexaval ent organic residue having 1 to 20 carbon at ons

optionally having ether |inkage(s) and/or ester 5 |inkage(s), and
speci fic exanpl es thereof are as fol - | ows. [err]
31

The above organic solvents can be used alone
or in combination of two or more.

In the metal surface-treating agent of the
invention, in order to further heighten adhesiveness to

5 base metals, it is also possible to further compound an
aé{dic group—containin§ (meth)acrylate monomer. By
using a metal surface-treating agent of such an embodi-
ment, it gets possible to bond well a—base matal such as
a cobalt-chromium alloy or a nickel-chromium alloy to a

10 resin or the like. Particularly, when a metal
surface-treating agent of the embodiment is used to an
alloy composed of base metal(s) and noble metal(s), the
adhesive strength of the resultant composite gets higher
than that obtained when a metal surface-treating agent

15 wherin an acidic group-containing (meth)acrylate monomer
is not compounded is used. Since alloys each composed
of base metal(s) and noble metali(s) are often used for
dental uses, metal surface-treating agents of the above
embodiment are particularly effective as dental metal

20 surface-treating agents.

The above acidic group-containing
(meth)acrylate monomer is not particularly limited so
long as it is a (meth)acrylate monomer having in the
molecule acidic group(s) such as carboxyl group(s) or

25 anhydride(s) thereof, or phosphoric acid group(s), and
can be a known one, but is preferably an acidic
group—-containing (meth)acrylate monomer represented by

the following general formula (14)
30 - R6
l
CH2=CﬁOCH2 RR—¢tX),
. 0 )

m
35

m=1~4 n=1,2



Preferr&d specific exanples of the acidic gr oup- cont ai ni ng
(et h)acryl ate nononmer represénted by 35 the above general fornmula are as

fol [ ows. 35 [err] 36 [err]

32

(wherein, R6 represents a hydrogen atom or a methyl
group, R7 represents a bivalent to hexavalent organic
residue having 1 to 20 carbon atoms optionally having
ether linkage(s) and/or ester linkage(s), and X repre-
5 sents a group containing carboxyl group{s), anhydrous
carboxyl group(s), phosphoric acid group(s) or phospho-
ric ester group(s)).
In the above general formula, X is a group
containing carboxyl group(s), anhydrous cérboxy1
10 group(s), phosphoric acid group(s) or phosphoric ester
group(s), and its structure is not particularly 1imited,

but preferréd speci fic examples thereof are as follows.



37 > 10 ' 10 [err]

33

38



[err] = ' 39 (wherein, Rerr] is a
hydrogen atom or a methyl group) In view of adhesiveness to
nmetal s, anong aci di c group-containing (neth)acrylate nonomers exenpli -
fied above as specific exanples, those having carboxyl 5 group(s) or
phosphoric acid group(s) are used particu- 34 larly preferably.

The above aci di c group- contalnlng (met h)acryl ate nononers can be used
al one or in conbina- f r
surface-treating agent co% al n?gnai’\we Pﬁ@é%hﬁiﬂ%uﬁ i aﬁﬂ ‘H@& FE' 8k

(meth)acryl ate bﬁe‘i‘OtthérhcuéGrrﬂduﬂdlmg:erdat arsf dae bénkmmm:la biva-
d b
erivative (a).14f€ to héfaogﬁemow gqq%a'&'sq%wqoﬁg | 24g 4 "e&FbohP)

and t he organi c sol vent articula
the total of (BAtomp)omhiopa Wshglyppasectiteo' Beimme(smwomestgerlf t he -

conmpoundi ng 5an_ta|umk§§e(§% i $nf- gg;mhtcoteé(ggm e%htth%a]r‘%%fe 408 %éaa oyindi ng

anount of (b) is o0 15 wel ght par r esi parts,
good adhesi drP¥S- nade on both base netals and noble netals. 20 A further
preferred conpounding rate is that (a) is 0.005 to 10 weight parts, (b)

is 1to 10 weight parts d (c) ist si dual part In
t he net al surface-treat‘l‘r(gc@ﬂ"%f tm(r&‘{m VEent i om, éHzQsp‘F‘eferred in
vi ew of adhesive strength 25 and the easiness of handling to use a

t hi ouracil deriva- tive represented by the general fornula (1) or (2)
in comJithat i on wi t i=dnChlg gn-c sokvef é Hapapte o—diGtila—  ing the
thiouracil derivative and having volatility. Further, when it is
desired to hei ghten adhesiveness to

15 ?Hz
| | |
—CHCH200H2(|:HOCHZCH-—
20 ' CH,
| |

25
I i
- CH2 CHzOCCHzCHzCOCHz?H CH2 -

| CH3
30 - CHCH20 -Q—c—@— OCHZCH -

Preferred specific examples of the acidic
group-containing (meth)acrylate monomer represented by

35 the above general formula are as follows.



30 base’netals, it is preferred to use the netal surface- . treating
agent in such a formthat an acidic group- containing (nmeth)acryl ate
nononer represented by the -general formula (14) is conpounded therein.
Further, it is also possible, if necessary, to 35 incorporate a

pol ynmeri zation catalyst in the netal *© sW3ace-treating agent of the

i nvention in such a range 40

t hat adhesive strength is not |owered. As polyneriza- tion catal ysts
capabl e of being added, there can be menti oned peroxi de pol yneri zation
catal ysts, for exam pl e, diacyl peroxides such as benzoyl peroxi de and
5 decanoyl peroxide, dialkyl peroxides such as dicunyl peroxi de and
ditertiary butyl peroxide; baiQHguric ac pol ynmeri zati on catal ysts
such as 5-butylbarbituric acid and VSGQQHZ t hi obarbi turic acid;

a- di ket ones such as C@HQEG Q(WB acet yl benzoyl ; benzoin al kyl
ethers 10 such as benzoin ethyl ether; Xhigxanthone deri vati ves such
as 2-chl orot hi oxant hone and net@yl t hi oxantt@ ; phot opol yneri zati on
catal ysts, for exanple, benzophenone and benzophenone deri-vatives such
as p, p' - nmet hoxy- benzophe e; am ne co-catal ysts such as dinethyl- 15
am noet hyl nmet hacryl ate, 't hyl - COOHe and et hyl

p- di met hyl am nobenzoat e; i za- tion catal ysts and
co-catal ysts can be addetﬁgﬁﬁ @i&ﬁg necessary, in conbination of two
or nore. Further ;éf necessarQQOHIi s al so possible to 20 add
a polynerization inhibitor such as hydroqui none nononet hyl et her,

hydr oqui none or 4-tertiary -buté(“- phenol . As to a process
for m xing the above conpo- ¥ent s to/gfi(ye@Hmst al surface-treating

agent, there is . CH2-Cﬁ0(CH2)12Q'|
o) COOH

o

_?Ha 0
I
CHz=C(OCH;CH,0C @
o)

CHj o]

I I
CH,=CLOCH,CHZ0C O:COOH
o COOH

CH3j

|
CH2=CﬁOCHch20 EZ— —O

OH

%7

I
O

s
'CH2=CﬁO(CH2)100 _T—OH
OH



25 no particular limtation, and for exanple, the netal

surface-treating agent can be prepared by wei ghing the t hi our aci
derivative, the organic solvent and, if necessary, the acidic
group-contai ning (nmeth)acryl ate nononer, and ot her optional .
conmponent (s) and putting 30 themin a vessel at a®esired nutual ratio, and
stirring and m xing the mxture until it gets uniform

The use nethod of the nmetal surface-treating agent of the invention is
not particularly limted, but for giving good adhesion between a netal
and a resin or 35 the |like, a nmethod which conprises coating the surface

of the netal with the al su Iﬁce t neati ng agent of

41 the invention, piling a polynerizgble conposition on t he
metal surface, and curi OHd\g e “tion can suitably
be adopted. Further, by} bon |n4? éﬁk -anet ceram cs or the
like onto the 5 opposite side f t he fsur 6§3¢H¢r|zable conpo-
sition contacting to the netal, i NoLell o i ndi rectl-y bond
the nmetal to such a material. In the al@@ppgethod, as the

pol yneri zabl e conmposition piled up on the metal surface after the 10
treatnent, a known pol yneriz De conposition can be used W t hout any
limtation, but a pol nerlza e conppsition containing an acrylic or

nethacrylic pol yneri zab
pol ymeri za- tion {ni tl%ﬁ’g Q ?@féd
easi ness of handling, \etc. Qbynerlz b

for

none as a ngdIn conponent and. containing a
ith vi ew of polynerlzablllty, 15
™y eneral ly - used in

the dental field suchlas, exanp)e, uase ins, quick
self-curing resins, hard res- : conposit- ‘”'Exj resin cenents,
etc. can pref- erably be used sihce they each con%&»@Hacrylic or 20

nmet hacrylic pol yneri zabl e nnﬂpner(s) and a pol yneri za-

CH%@FO CHy e R |
H0C cooH

cooH



tion imitiator. As specific exanples of the acrylic or

nmet hacrylic pol yneri zabl e nononer(s), there can be nment i oned
nonof uncti onal pol ynmeri zabl e nononers such as 25 nethyl (neth)acryl ate,
et hyl (meth)acryl ate, hydroxy- ethyl (meth)acrylate and
met hacryl oyl oxyet hyl propi - onate; polgfunctional polynerizable
nononmers such as - triethylene glycol di(nmeth)acrylate, 2,2-bis(4-(3-
met hacryl oyl oxy- 2- hydr oxypr opoxy) phenyl ) pr opane, 30
2, 2- bi s(4- et hacryl oyl oxyet hoxyphenyl ) pr opane, 1, 6- hexanedi ol
di (nreth)acryl ate, neopentyl glycol di (nmet h)acryl at e,
tri met hyl hexamet hyl ene dii socyanate and pentaerythritol
tri(nmeth)acryl ate; adhesive pol ymeri zabl e nononers such as
4- et hacryl oyl oxy- 35 eg¥oxycar bonyl pht halic anhydrlﬁg’ 10- et hacryl oyl -
oxydecyl di hydrogenphosphate, 10- nethacryloyloxy-
42 decanet hyl enel'l&h GHQQHQQ H)ﬁ hyl :
3' - net hacryl oyl oxy- 2 4 di car xyben pro su00|nate etc.
These can be used alone or in conbina- t| { WO
As specific exanples of the pol ymeri zati on 0C|I 'atlon catalyst t here
can be nentioned redox initi- ators such as Begzeg@pdigr oxi de/
N, N- di et hanol - p-tol u- i di ne; al kyl nmetal conpounds such as a partial
oxi de of trlbutylbor e; barbituric acid |n|t|atoq§ such as 10
n- but yl barbituric acid/ opper chl oride; and photo pogy merization
initiation catalystg su E hyl am noet hyl
nmet hacryl at e. CHy= 80%3& ﬂ%&ﬂ&ﬁtogu 'é&@e ﬁa g agent of the
invention is used to a pgre | such as gol pal - 15 um platinum
silver or copper, or a gold a ceold- s aléegum al | oy, silver
alloy or the |ike _ﬁ::]:

COOH COOH

10 : : 10

R

H3
P ¥ |
CH2=CICI:OCH20HCH20~®—(I;-O—OCl-lchCHZOI(I:C:CHz
o Iﬁ CH3 lﬁ c
COOH COOH



for dental uses, its effect is particularly remarkable.

Thi ouraci| derivatives represented by the general formula (1) or (2) of
the€ invention are novel 20 conpounds, and since the thiouracil derivatives
are excel l ent in adhesiveness to noble netals, they are  useful as
adhesi ve conmponents of netal surface-treati3g agents. Further, since
they each have a pol yneri zabl e unsaturated bond and sul fur, they are
utilizable as 25 internedi ates of pharnaceuticals, dyes, etc.

By using a netal surface-treating agent con- taining a thiouraci
derivative having in the nol ecul e at | east one radical polynerizable
unsat urated bond of the i nvention, is possible to bond a netal,
particu- 30 larly a noble netal to a resin he like in high

adhesi ve strength, and in high water re5|sta§£e and in high durability.

Further, when a netal F>O(CHAOH 0 @r? erein an acidic
group-cont ai ni ng (neth) crﬁa?e ém)r?or)\grﬁi S !#ft]her conpounded i s used,
it is possible to 35 ex¢rt very excellent a@hesiveness to any of a noble
netal and a base nmetal.| Particularly, wheng he netal

43 surface-treating agent wher ei n- an a di C roue- C ai n- i ng

(met h) acryl at e nononer W 710 | 1 oy conposed of
base netal (s) and nobl e{netal(s |ve g- gt.hr i s obtai ned too
high to be anticipated |5 from netal surfacetrlngCQﬁHts wherein a

t hi our aci | derivatiye and an acidic grou ontai ning (nmeth)acrylate
nononmer are conpounded fespectively al one in?(ﬁ ani c sol vents. Further,
t hese netal surface-tr vention are high in-
storage stability and \e@}!ﬂ%ﬂ’i@ﬁ?‘éﬁzc@nsﬁ&%ﬁanm i ng. The
detail of the reason why the above excel - |l ent effects are exerted is
not clear at present, but is l+m+n=3.5
i
CH,CH>» O(CH,CH,0), 'ﬁC=CH2
O

QHCHzo(cuzcnzo)m—cﬁ"OO”
| COOH

p

CHgCHzO(CHZCHzo)n'ﬁC=CH2

O l+m+n=3.5




surm sed as follows. Nanely, when first the surface of a netal is
coated with a netal . surface-treating agent 15 conposed of a thiouraci

derivative and an organic - solvent, the surfur atons in the thiouraci

nol ecul es i medi ately react with the netal atons or the netal oxi de
on the surface whereby chem cal bonds excelgéent I n wat er resistance are
formed. Then, when a pol ynerizable 20 conpoSition is piled up on the

surface, the polyneri- ¢ zabl e unsaturated bond of the thiouraci
derivative (whbgeed nyi fh tife A YHER9ISRR EOMOABNEr Med hyle as@upkr i -

zabl e conposition to cauge GARA YWEldddd Pheméss CHbi REtals, WiRnRPY strong
linkage to the netal is forned. It is 25 surm sed_that the above first

reaction is paP€iddca@nPuP-cantajining Greth)asryhateumesomess £xpmpE -

netal, and as fiedaab®wvé tas FPULFNESd OamPrésecepnbie RaidgRaH b0 t he
resin or the |ike g%té possi bl e. On the other hand, it is

surmi sed that 85°UB(8Q &7 RNARRMYFiATHhtATANRESI nBr®) 8@ #ag tikibner
its aci di c yaeup baefaralbigng tendency to react with a base net al
at om or an oxi de ther eofé_to fogrma chenj cal bond excellent in water
resi stance, and thereford? Veh e @rRuPT corbapHAdAGed, adhesive

strength to themeangadryTital nichdiidicaethe FWEEACAT10he b SW Eonsh dat
when an alka¥ cogpﬂigg of base netal (s) and noble netal (s) is
44 coat ed “WPf'h® al® 's M fte- treati ng agent wherein an aci di c

group-cont@@ni ng (et h) agmy lthies mEtaNB urt BaddMreatifguadedt dom taliaviang
G il t ancousl ytBecaR Y &g SRORTRAT VA R PerghhE R LG RN IALE) Apomed» the
Ly B8P Uy 9T UR At e ngie R i2gnKdAced MaPomes
synergistic eféempsundingf rtate tofiethe thiouracil déhevaresent(a)nvertd on is
'Lgrther det allggli&ic grdo%sp(-:-rélot}\ da'ibl}/i negxa(rmelghs)ag%tn ;Q% }ng\{l%rﬂ}elror}bs)hoaurldj not
the organic solvent (c) is not particularly limited, but
15 when the total of (a), (b) and (c) is supposed to be 100
weight parts, if the compounding amount of (a) is 0.001°
to 20 weight parts, the compounding amount of (b) is 0.1
to 15 weight parts and (c) is the residual parts, good
adhesion is made on both base metals and noble metals.
20 A further preferred compounding rate is that (a) is
0.005 to 10 weight parts, (b) is 1 to 10 weight parts
and (c) is the residual parts.
In the metal surface-treating agent of the
invention, it is preferred in view of adhesive strength
25 and the easiness of handling to use a thiouracil deriva-
tive represented by the general formula (1) or (2) in
combination with an organic solvent capable of dissolv-
ing the thiouracil derivative and having volatility.
Further, when it is desired to heighten adhesiveness to
30 base metals, it is preferred to use the metal surface-
treating agent in such a form that an acidic group-
containing (meth)acrylate monomer represented by the
general formula (14) is compounded therein.
Further, it 1is also possible, if necessary, to
35 dincorporate a polymerization catalyst in the metal
surface-treating agent of the invention in such a range



limted thereto. 10 Example 1 Potassiumtertiary butoxide
(43.7 g, 389 mmol) and di met hyl sulfoxide (400 m) were put in a 2-L
egg-pl ant type flask to make a sol ution, ethyl

2-thiouracil-5-carboxylate (5.0 g, 25.0 nmol) was slowy 15 added dropw se

to the solution, and the m xture was s%&tectedto reaction at room
tenperature for 1 hour. After the conpletion of the reaction, nethanol
(500 m) \/val_I dd to, the reaction mxture, and the precipitate
deposit ed was resiye  sEeR AP HEePSi { AN rRss 2dsi RETOIMRET 29

wat er, and hydmﬁﬁﬂCﬂdﬁaﬁﬁ&ﬂs“ﬂ§p§d¢@dofobe1ngt@dﬂéﬂﬂllHé¥btéh@'H@

5- carboxy 2- thlourapll é- gggﬁ a l.ight yellow_solid. _

5. hydroxyethyhﬂﬁq1 t%?? gpoﬁﬁmﬁﬁﬁp tion catalysts, for exam

N, N -di cycl oheme:ﬁrcgodd:ym pleréxi azsgsu&h &&Db)anz%@ﬂ ﬁr&&f)bit@@/ a;hd gbgu;ﬂad |
1.72 g, an etra- were put into

ghree gecke§ Jg??%&&‘t%sﬁ%ﬁbd% sé‘ﬁ?LK &8x§QQﬁ|§HF“&%§(ﬁﬁRQWMBusIy

stirred at roomémmmatam aﬂteataays bA?cytlhﬁerr%&GHé)n bar b GECdeshid 2

white precipitat

Affer t eacti_on | eted, saj
white precipi t§t°e'% ”za{m‘?ﬁ't tﬁﬁy?gfrﬁffﬁ r81su15art?"':;ﬁsl g Y e cﬁ‘?"‘?rom
t he resul t ad f54buﬁib—mntllefolsedu€ed riceaguidg atndir:'tlhﬁbl rtdﬂf such L@§l due
was subjected to silica chr omat ogr a met_hacry. ox et
2-t hi our aci | - 5-SAHIRATY ?’b""[%]a%% fﬁg%ﬂ?gg"?y B8P 3935 &' W'ys
foll ow ng fi@r medwchwess bemdd tin neth Py esheq; mthtﬂd»rxen(tfhd&idﬂ)deraﬁﬁﬁ\ﬂe@nd
hexane as

| I :
The resut of AWEY AHRTSH RN oxanthane anfans tavh i dhain "

bel ow. photopolymeri zation catalysts, for example, benzophenone
and benzophenone derivatives such as p,p'-methoxy-
benzophenone; amine co-catalysts such as dimethyl-

15 aminoethyl methacrylate, N,N-dimethyl-p-toluidine and-
ethyl p-dimethylaminobenzoate; etc. These polymeriza-
tion catalysts and co-catalysts can be added alone or,
if necessary, in combination of two or more.

Further if necessary, it is also possible to

20 add a polymerization inhibitor such as hydroquinone
monomet hyl ether, hydroquinone or 4-tertiary butyl-
phenol.

As to a process for mixing the above compo-
nents to give a metal surface-treating agent, there is

25 no particular limitation, and for example, the metal
surface-treating agent can be prepared by weighing the
thiouracil derivative, the organic solvent and, if
necessary, the acidic group-containing (meth)acrylate
monomer, and other optional component(s) and putting

30 them in a vessel at a desired mutual ratio, and stirring
and mixiné the mixture until it gets uniform.

The use method of the metal surface-treating
agent of the invention is not particularly limited, but
for giving good adhesion between a metal and a resin or

35 the 1like, a method which comprises coating the surface
of the metal with the metal surface-treating agent of



[err] ~ 10 NWR ([err], ppm; 1:88 (3H, -CHerr]) 4. 36

(4H, -COO-CH err]CH err]-0CO) 5.68, 6.03 (2H, CH2=C)
7.97 (1H, -N-CH=C) 12.6 (2H, -NH) 15 NMASS (Mtl)[err]
=285 El ementary analysis; Cerr]Herr]Nerr]Jerr]S

C H N Cal cul ated 4f. 47 4. 25 9.85 20
Found 46. 45 4. 26 9.83 Exanple 2 . Ender an
at nosphere of nitrogen n_acet 0= .. nitrile.,sol utio 30 of, .

met hagr yl oyl cﬁ%‘%i e"?'kﬁ‘. ‘é‘g25"b‘,‘ﬂf-"2"PmF) PRAYMmETd ‘%dcfé’d“%%‘p‘i/\]%'é e

room t enper a- thelmqiahssmgfacdroppdngu#ﬂnge?he;molyhdnﬁzﬁnlﬁgﬁom?iig—n1)
, 0.40 1), ' 4 n acetqnitrile
T & 1oL Chr ee STARY  SufY 8Tl PBIRGPRES D) PRt Es o W FRIINS o

addi tion, the Inothewreesis, reétatedcerahiksabirndheor! ikehauriso Hmf I

m xture was g h i, al tQeC m rat ur.e .1 mol ecul ar
sieve 3A pomszje‘r%rb\élogﬁ?lt%{r](g% gfjtpﬁl?o%ngfﬁgge 5?2&@& 8r?1rﬁ"3?tru1rzean’elaehac?mp°
acetonitrile wasi thon i ¢omtiaoting tandbe medadedifr dsswisd rppsditelditorat e.

Vethylene 35 o it AR £P0Doha YRS RAEET £ LlIZH" 85mdi% AN the
resul tant net hyl ene chlioride solufion was was Wi

In the above method, as the polymerizable
composition piled up on the metal surface after the

10 treatment, a known polymerizable composition can be used
without any Timitation, but a polymerizable composition
containing an acrylic or methacrylic polymerizable
monomer as a main component and containing a polymeriza-
tion initiator is preferred in view of polymerizability,

15 easiness of handling, etc. Polymerizable compositions
generally used in the dental field such as, for example,
denture base resins, quick self-curing resins, hard res-
ins, composite resins, resin cements, etc. can pref-
erably be used since they each contain acrylic or

20 methacrylic polymerizable monomer(s) and a polymeriza-
tion initiator.

As specific examples of the acrylic or
methacrylic polymerizable monomer{(s), there can be
mentioned monofunctional polymerizable monomers such as

25 methyl (meth)acrylate, ethyl (meth)acrylate, hydroxy-
ethyl (meth)acrylate and methacryloyloxyethyl propi-
onate; polyfunctional polymerizable monomers such as
triethylene glycol di{(meth)acrylate, 2,2-bis(4-(3-
methacryloyloxy-2-hydroxypropoxy)phenyl)propane,

30 2,2-bis(4-methacryloyloxyethoxyphenyl )propane,
1,6-hexanédio] di(meth)acrylate, neopentyl glycol
di(meth)acrylate, trimethylhexamethylene diisocyanate
and pentaerythritol tri(meth)acrylate; adhesive
polymerizable monomers such as 4-methacryloyloxy-

35 ethoxycarbonylphthalic anhydride, 10-methacryloyl-
oxydecyl dihydrogenphosphate, 10-methacryloyloxy-



46 water. The nethylene chloride | ayer was dried over anhydr ous

sodi um sul fate, and the solvent was distilled of f under reduced
pressure. 6-Hydroxyhexyl nethacryl ate (33.3 g) was separated and
purified as a colorless 5 transparent liquid fromthis residue by silica
gel col umm chr omat ogr aphy. 49- Hydr oxyhexyl nmethacryl ate
(5.59 g, 30 mol), N, N - di cycl ohexyl carbodiimde (2.27 g, 11 nmol),

5- car boxy-2-thijouracil, ((1.72 g, 10 mp]) an etra. 10 dr.of ur (,50 m)
vere potin o JeSae e mans  F14. A0 2 FhkEha cxThv S Yelhy T he

sol ution was c@rt-imet-hacrydusy o2 tefi3 at—-d becarberyb eatzoyd oxyr) p3- ogapls. A
white precieitahe Wfs rmed as the reaction Brg?ressed .and af ter

. f ,
t he conpl etion SCYME Y%ea&in, 2T ?e'(':?ﬁ 8neaPL Vs cﬂ"fbﬂé‘raéd
out. Then the dmom odpamat ioon vk . purification operations were carried
out as in anple 1 t I ve 6-4nethacrvl oyl oxyh | 2-thiouraci.l-5-car-
boxylate [B] (1.13 g, 3. %s?n"?&e)mrepcr e%)?%%%f%% %i/[ ?ﬁé po.wg'ﬁrd\ﬁa%dof"orrml'a.
The resul ts of iMNRi@EIGRIVEG4a tdIASR 20t laewde et anebeamgndrianegdi Fediox simoiviri -
H NVR

(Terrl, ppmy; EUTE 2Yal2e B5379BY e Reigedl f-diethanor-pltotu I

(3H, -CH3) 30 idine; alkyl meti] cdoriBodrils such as a partial oxide of

orpoo LT H AT UL S SRy g acia initiators™sten Gt (21

CH2=C-)
10 n-butylbarbituric acid/copper chloride; and photo-poly-

merization initiation catalysts such as camphorqui-
none/N,N-dimethylaminoethyl methacrylate. )

When the metal surface-treating agent of the
invention is used to a pure metal such as gold, palladi-

15 um, platinum, silver or copper, or a gold alloy,
gold-silver-palladium alloy, silver alloy or the like
for dental uses, its effect is parficuTar1y remarkable.

Thiouracil derivatives represented by the
general formula (1) or (2) of the invention are novel

20 compounds, and since the thiouracil derivatives are
excellent in adhesiveness to noble metals, they are
useful as adhesive components of metal surface-treating
agents. Further, since they each have a polymeri zable
unsaturated bond and sulfur, they are utilizable as

25 intermediates of pharmaceuticals, dyes, etc.

By using a metal surface-treating agent con-
taining a thiouracil derivative having in the molecule
at least one radical polymerizable unsaturated bond of
the invention, it is possible to bond a metal, particu-

30 larly a noble metal to a resin or the 1ike in high
adhesive étrength, and in high water resistance and in
high durability. Further, when a metal surface-treating
agent wherein an acidic group-containing (meth)acrylate
monomer is further compounded is used, it is possible to

35 exert very excellent adhesiveness to any of a noble
metal and a base metal. Particularly, when the metal



12.7 (2H, -NH) MASS (M+l)[err] =341 35 Elenentary anal ysis;
CerrJ]Herr]Nerr]Jerr]S 47

c ° H N : Cal cul at ed 52. 93 5.92 8.23

Found 52. 96 5.92 8.25 5 Exanple 3 Under an
at nosphere of nitrogen, a tetra- hydr ofgg an solution (30 m) of

nmet hacryl oyl chlori de (10.5 g, 0.1 nol) was slowy added dropw se at

00,20 oty e EhPe: Ind SBBHECYhBE8%Y; ol gty < Gl AR TR (350
m’) in a 1-L thrree-(eekk)aétpntate mondheer 1sheoumniplneted)risofand1laehotmvi se

addition, the r f ting for hour

m xture was thén' Igtﬁ(&gl cg%r}é@ %&go{# Eg %VIO &t?ikér%‘&fé@? e "‘h]oﬁ ul ar
sieve 3A pomderad/v:agsfvétszteeingtlh isoubtaened tloeadntiigdn o Heran tioeipated
tetrahydrof ya surefromthe
filtrate. I\/g{ thé/@E "%ﬂi h+‘g§rjf% (§6ﬁa!rtlr?g ggﬂg egh ﬁ'e 3 ets']"c?u‘éra%hd t he
resul t ant nethwqmmﬂa#ﬂvml@mds@huacmd1uasrnﬂ9h90nWth1m@\Mmerh)d&myIate

met hyl ene chl Ofdof{ﬁguéﬁﬁéeﬁa‘ﬁéoﬂﬁéfﬁd%ehs c@?b\éqgo'isl ol g‘m&% 44 & and

t he sol vent was er S rBaucd préssure. oxydecyl
met hacryl at e so{ven&s g) mmsthepar &hedeamétpﬂlr sﬂlréa@s-izrecaﬁmd eagents

transparent |iqy Gfd OfRIdh 64 6@%&/3 Skh' %@ogﬁ 13% ﬁd very

chr omat ogr aphy dec acry at
mol ), N, Nﬁﬂdu@wﬂeﬂkgwtc@&%@dmnnhaedqznn7 g, 11 mmol),

S5-carboxy-2-thiouraci | (FHg getdth "GP théd"dehEbhdwhy the above excel-

lent effects are exerted is not clear at present, but is
surmised as follows. Namely, when first the surface of
a metal is coated with a metal surface-treating agent

15 composed of a thiouracil derivative and an brganic
solvent, the surfur atoms in the thiouracil molecules
immediately react with the metal atoms or the metal
oxide on the surface whereby chemical bonds excellent in
water resistance are formed. Then, when a polymerizable

20 composition is piled up on the surface, the polymeri-
zable unsaturated bond of the thiouracil derivative
reacts with the polymerizable monomer in the polymeri-
zable composition to cause copolymerization and curing,
whereby strong linkage to the metal is formed. It is

25 surmised that the above first reaction is particularly
liable to occur on the surface of a noble metal, and as
a result, good adhesion between the noble metal and the
resin or the 1ike gets possible.

On the other hand, it is surmised that as to

30 an acidic group-containing (meth)acrylate monomer, its
acidic gréup has a strong tendency to react with a base
metal atom or an oxide thereof to form a chemical bond
excellent in water resistance, and therefore, when the
monomer is compounded, adhesive strength to the base

35 metal is heightened. Further, it is surmised that when

an alloy composed of base metal (s) and noble metal(s) is



hydrofuran (50 m) were put in a 200-m three-necked 30 flask to nake a
sol ution, and the solution was continu- ously stirred at room
tenperature for 3 days. A white precipitate was fornmed as the reaction
progressed, and after the conpletion of the reaction, the white

preci pi - tate was filtered out. Then, y#he sane separation and 35
purification operations as in Exanple 1 were carried out to give

10- et hacryl oy C hi Ci - .
48 boxyl at Egié L ¥J % g "%l%ﬁ 4 ?fa?g%rtegeeﬁ 20% ageH whta"froﬂlnovﬁ"ng
formul a. The resdl arqun%quw\iso)ng Mﬂ@@th)aanm1slterrmnmam5eranal yoRinB- ar e

I L i s Mo MR Bk i e

-CHerr]), th1ourac1L1q§;1quxyq4$pmu1taneously occur, and

(;i?%;?ﬂerrk(cﬁhﬁbghkhﬁﬁﬂﬁgigyﬁ éxg%ﬁ%}gfd by the synergi%ticd f%%?&%gh

-NH) MASS e theertimes397 El ement ary analy5|s,
Clerr]Herr]Nerr]err] §he 3%esent invention is furthef detailddly N

described by examples, but the invention should not be
Timited thereto.

10 Example 1 )

Potassium tertiary bufoxide (43.7 g, 389 mmol)
and dimethyl sulfoxide (400 m1) were put in a 2-L
egg-plant type flask to make a solution, ethyl
2-thiouracil-5-carboxylate (5.0 g, 25.0 mmo1) was slowly

15 added dropwise to the solution, and the mixture was
subjected to reaction at room temperature for 1 hour.
After the completion of the reaction, methanol (500 ml)
was added to the reaction mixture, and the precipitate
deposited was filtered. The resultant precipitate was

20 dissolved in water, and hydrochloric acid was added to
this solution to give 5-carboxy-2-thiouracil (2.54 g) as
a light yellow solid.

2-hydroxyethyimethacrylate (3.90 g, 30 mmol),
N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),

25 bB-carboxy-2-thiouracil (1.72 g, 10 mmol) and tetra—.
hydrofuran (50 m1) were put into 200 m1 three-necked
flask to make a solution, the solution was continuously
stirred at room temperature for 3 days. As the reaction
proceeded, a white precipitate was formed. After the

30 reaction was completed, said white precipitate was
fi1tered.'Tetrahydrofuran was distilled off from the
resultant filtrate under reduced pressure and then the
residue was subjected to silica gel chromatography.
2-methacryloyloxyethyl 2-thiouracil-5-carboxylate [A]

35 (0.91 g, 3.2 mmol) represented by following formula was
obtained by using mixture of ethyl acetate and hexane as



Cal cul ated 57.56 7.12 7.07 Found 57.51 7.14

7.08 Exanpl e 4 25 Under an atnosphere of nitrogen, an

acef oni - trile solution (30 m) of acryloyl chloride (18.1 g, 0.2

nol) was slowy added dropw se at room t enperature, usi ng a dropping
funnel, to an acetonitrile solution (448 m) of 1,6-hexanediol (47.3 g,

0.40 nol) and nolec- 30 ular sieve 3A powder (40 g) in a 1-L three-necked

fl ask. After the conpletion of t dro W se a o] ture was
refluxed with $@%e1ABPE S S8 IS, E%‘teer sutheo ?ﬁm Hebpﬁéﬂsa%yé
treatment as i@n&xaMemen2ahads analomid efr@howndbé heweafter,

6- hydroxyhexyl acrylate 35 (28.9 g) was separated and purified as a

col orl ess transparent |iqui dOa
49 6- Hydr oxyhexyl\acrylate (5.17

N, N - di cycloé)hexyl car bod| [ m de (2 27 g, 11 mmol )
(1.72 g, 10 mmol) andQ H() 22
t hree-necked 5 flask to rraeasolut the sol

'n a g0
tion conf‘%uIr1

ously. stirred at room t enper HLe for 3 days. A whifle. precipitate was
formed as the reactijon progress@d and - after the tson of -the .
reaction, the white precipi- tate was filtered out, Then, the sane
separation and 10 purification operations as in Exanpl Hito gi ve'

6- acryl oyl oxyhexyl 2-thiouracil-5-carboxylate [D (1.01 g, 3.1 mmol)
represent efb byNMRe (60! bpwi)ng 1f.@8T(3H, HEH3s) results of NVR (d6DVBO), MASS
and el enentary anal ysis %%GShPIYW bel Q¥ cH o CH ~0C0-)

5.68, 6.03 (2H, CHz=C-)
7.97 (1H, -N-CH=C-)
12.6 (2H, -NH-)
15 MASS (M+1)! =285
Elementary ana]ﬁsis; CHH12 2058

C H N
Calculated 46.47 4.25 9.85
20 Found 46.45 4.26 9.83

Example 2
Under an atmosphere of nitrogen, an aceto-

nitrile solution (30 m1) of methacryloyl chloride (20.9

25 g, 0.2 mol) was slowly added dropwise at room tempera-
ture, using a dropping funnel, to 1,6-hexanediol (47.3
g, 0.40 mol), molecular sieve 3A powder (40 g) and
acetonitrile (470 m1) in a 1-L three-necked flask.
After the completion of the dropwise addition, the

30 mixture was refluxed with heating for 5 hours. The
mixture was then left alone to cool to room temperature,
the molecular sieve 3A powder was filtered out from the
reaction mixture, and acetonitrile was distilled off
under reduced pressure from the filtrate. Methylene

35 chloride (300 ml) was added to the residue, and the

resultant methylene chloride solution was washed with



15 - 20 [err] NVR ([err], ppm; 1.3-1.7 (8H
-COO-CH err](CHerr])[err]CH err]-0C0O) 4.09, 4.13 (4H,

- COO- CH2( CH2) 4CH2- OCO-) 5.82, 6.12, 6.45 (3H,
CHerr]=CH), 25 7.93 (1H, -N-CH=C), . 12. 7
(2H, -NH) MASS (M+l)[err] =327 Elgﬂyntary anal ysi s;
CerrJ]Herr]Nerr]Qerr]S 30 C H N
Cal cul at ed 51.52 5. 56 8. 58 - Found . 51.56 5.57
8.57 ExaWite s 35The methylenenel} ogihdgt ABygieMasofdmied RJedT a
tetrahydrof ur ap niR)dHd & dctfi ih)s @i £4t8; haranedells b et was distilled

50 g, 40 nnh) was slowy added dropwi se at roomtem erature, us
ng a d roppi ngOoffifniid e red Yeed rRAGESBF Br anb-Hydgeputhessy | 2we tha cby 1 abe,

ZOdi um _hydlri de (3B X ) wks ¥Dparatedi Bnd BUP1 4 ddrE-Deckes-fdask.
uccessively, a
% transparent 1iquid from this residue by silica gel

column chromatography.

6-Hyd roxyhexyl methacrylate (5.59 g, 30 mmol),
N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
S5-carboxy-2-thiouracil (1.72 g, 10 mmol) and tetra-

10 hydrofuran (50'm1) were put in a 200-ml1 three-necked
flask to make a solution, and the solution was continu-
ously stirred at room temperature for 3 days. A white
precipi tate was formed as the reaction progressed, and
after the completion of the reaction, the white precipi-

15 tate was filtered out. Then the same separation and
purification operations were carried out as in Example 1
to give 6-methacryloyloxyhexyl 2-thiouracil-5-car-
boxylate [B] (1.13 g, 3.3 mmol)} repre- sented by the
following formula. The results of NMR (d6DMS0O), MASS

20 and elementary analysis are shown below.

O
i
CH2=([7-C0*(CH2)6'OC l NH [B]
25 CHs o NS
H

NMR (8, ppm); 1.3-1.7 (8H, -COO-CHz2(CH2)4CH2-0CO-)
| 1.87 (3H, -CHs)
30 ) 4.09, 4.13 (4H, -COO-CHz (CHz )4CH2-0CO-)
5.65, 6.01 (2H, CH2=C-)
7.94 (1H, -N-~CH=C-)
12.7 (2H, -NH-)
MASS (M+1)* =341
35 Elementary analysis; CISHZONZOSS



5 tetrahydrofuran solution (30 m ) of chloronethyl styrene (6.1 g, 40

nmmol ) was sl owly added dropwi se. After the conpl etion of the dropw se
addition, the m xture was refluxed with heating for 4 hours. The

m xture was then | eft alone to cool to roomtenperature, and diluted 10
hydrochl oric acid was added to the reacti omzm xture to stop the
reaction. The aqueous |ayer was extracted with et her, and the resultant
organi ¢ | ayer conbi ned was washed wi th aqueoys saturated sodi um

hydr ogencar bonat e sol ution and saturated sodli’'um chl ofi de sol ution. The

15 organic |ayer was driGal cwbateshhydb®2u83nmagnbdsP@m sulB-.23 fate, the
solvent was distilled off r reducegd, psgS- ure, qa t hen
1-hydroxy-6-(p-vinbeean?%Q& hexane €2.%§-97 aygaas sgﬁggated and

purified by silica gel colum chr omat ogr aphy. 20
1- Hydr oxy- 65( ppyigndiengyl oxy) hexane (7.03 g, 30 nmol ),
N, N - di cycl ohe imde (2.27 g, 11 nmmol ), 5-carboxy- 2-thi our aci

(1.72 g, 10 mol) and Unds r aduy da bhasphe F800f hikeogeput ai rted raG0- ni

three- neclﬁ% 'I‘Jﬁ?t%'{ %Jﬁf;ﬁ &h Sg%b't&l??b??gﬂggggfﬁ@&%}w%ﬂhﬁz 1'2d5e

continuously stirre roo nperature (
preci pitate wad oS, &&- t eot kawas onl pwdyr added, dropwideafaterradme

Thon, the same oRssiAtIE Igfdh SronpPhElkERELY, 4RS 1) fd-HeEhibioy
were carrid@ 3d 3Au9 td, F20 angh) vi majepuhayl sigyeeRW pRwder dA0icd) 1arkd
o The | Betrb el e, P gRCR Pl R ol g
shown below. After the completion of the dropwise agigition, the
mixture was refluxed with heating for 5 hours. The
mixture was then l1eft alone to cool to room temperature,
15 the molecular sieve 3A powder was filtered out from the
reaction mixture, and tetrahydrofuran was distilled off
under reduced pressure from the filtrate. Methylene
chloride (300 ml) was added to the residue, and the
resultant methylene chloride solution was washed with
20 water. The methylene chloride layer was dried over
anhydrous sodium sulfate, and the solvent was distilled
off under reducd pressure. 10-Hydroxydecyl methacrylate
(14.5 g) was separated and purified as a colorless
transparent liquid from this residue by silica gel
25 column chromatography.
10-Hydroxydecyl methacrylate (7.27 g, 30
mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
5-carboxy-2-thiouracil (1.72 g; 10 mmol) and tetra-
hydrofuran (50 ml1) were put in a 200-m1 three-necked
30 flask to make a solution, and the solution was continu-
ously stifred at room temperature for 3 days. A white
precipi tate was formed as the reaction progressed, and
after the completion of the reaction, the white precipi-
tate Was filtered out. Then, the same separation and
35 purification operations as in Example 1 were carried out

to give 10-methacryloylioxydecyl 2-thiouracil-5-car-



err v
Lmﬁ? 1.3-1 .7 (8H, [ er
3.49, 4.1 (4H, -COO-CH err](CHerr])[e
4.53 (2H, -COCH err] - C[err]H[err])
(3H,CH err]=CH),
7.93 (1H -N-CH=C),

err

CE:| enent arHy anal yS| s_baCL H kerr Eeu?

Found 61f $11owi Rg2formuTas The
at nosphere of nitro a tetra- 25

-COO-CH err] (CH

7.

H NVR ([err],
r])[err]CH err]-OCH err]-) 10
rr]CHerr]-OCH err]-)
5.27, 5.84, 6.71
3-7 .4 (4H, C[err]H[err])

12.7 (2H -NH-) MASS (M+1) =389
]9err

1§ qmot g7 igpresqniad by the
reEx.arﬂgl & NMR (d6DMSO), Magsr an

drofuran S i on (30 n1) of

nethacryloyl(ﬂﬁ?ﬂlgbﬁme“t?iﬁ Bnﬁ]yﬁ‘f Ade) SRR (Q§$?"added dropwi se at
room t emperature, usi ng a droppi ng funnel, to 2, 2-di net hyl -
1, 3- propanedi ol (20.8 g, nol ), nol ecul ar g§i eve 3A powder (20 g) and
tetrahydrofd?an (350 m) |n 1-L 30 three-necked\Pl ask. After the '
conpl etion of the dr opwi I Xt urle was refluxed wth
heat i ng for 4@H.%=?Rf' bﬂ&“@&ﬁ"iﬁ amaN ratio s in
Exanple 3 were carrie and thereby 3-hydroxy- /L 2-di me hyI propyl
nmet hacryl ate (13. 1. g) éparated 35 and puri K ed
3- Hydr oxy- 2, 2- dlnethylpropy met hacryl ate
10 f'
NMR (&6, ppm); 1.3-1.8 (16H, —COO-CHz(CHz)aCHz—OCO—)__
1.87 (3H, -CHs),
4.08, 4.13 (4H, -COO-CH2 (CHz )8 CHz2 -0CO-)
5.65, 6.01 (2H, CH2=C-),
15 7.93 (1H, -N-CH=C-),
12.8 (2H, -NH-)
MASS (M+1)! =397
Elementary analysis; c19H28 2053
20 c H N
Calculated 57.56 7.12 7.07
Found 67.51 7.14 7.08
Example 4
25 Under an atmosphere of nitrogen, an acetoni-
trile solution (30 ml1) of acryloyl chloride (18.1 g, 0.2
mol) was slowly added dropwise at room temperature,
using a dropping funnel, to an acetonitrile solution
(470 ml1) of-1,6—hexanedi01 (47.3 g, 0.40 mo1) and molec-
30 ular sieve 3A powder (40 g) in a 1-L three-necked flask.
After the completion of the dropwise addition, the
mixture was refluxed with heating for § hours. After
the reaction, the same treatment as in Example 2 was
carried out, and thereafter, 6-hydroxyhexyl acrylate
35 (28.9 g) was separated and purified as a colorless

transparent liquid.



52 (5.18 g, 30 mml ), N, N -di cycl ohexyl carbodiimde (2.27 g, 11
nmol ), 5-carboxy-2-thiouracil (1.72 g, 10 nmol) and tetrahydrofuran (50
m) were put in a 200 m t hree-necked flask to make a solution, and the
solution 5 was continuously stirred at roomtenperature for 3 days. A
white precipitate was fornmed as the reacti o, pro- gressed, and after
the conpletion of the reaction, the white precipitate was filtered out.
Then, the sane separation and purification operations as in Exanple 1
10 were carried out to giSeHed rexnbexylopcamiater (5.17 dg ne3thy? propy)D .

2- th'ourac'|'51@@ﬁb9¥V£9é?oLELyﬁQag%oﬂn1m1dé2Gk’Eﬁ”g r£Pr@EmgNy ed by the

foll ow ng formul results of NVR (d6DVBO), MASS and el ementary
anal ysi s aﬁ%‘%ﬁﬁmebe?DhP‘QBra°11 (3072 9, 10 ‘mmo1) T@ﬁrfetra-

H NVR ([ &fydroPPPhn f ﬂlmﬁ§HweT€HHﬂF]ﬂRCE{ZﬂdJ&{efﬁ}gtiﬁéékeh

1.87 (3H, CH err =C-CH err]), 8 (4

-C00- CH err] %?'F]'S?e‘ﬁ? eHpepP] ubton), 2nd the Soiution wssaeon$1og-(2H
CH2=C-), 7093

h Ny Rl geirred s wibidiatine for d drys. A whité D

C[err]H[err]N[dTT?QI@}FT Jpas formed as the react1on progrgﬁsed apd
aftét Cthat 8mp12%ida of T D readktth, the white precipi-

tate was filtered out. Then, the same separation and
10 purification operations as in Example 1 to give
6-acryloyloxyhexyl 2-thiouracil-5-carboxylate [D] (1.01
g, 3.1 mmol) represented by the following formula. The
results of NMR (d6DMSQO), MASS and elementary analysis
are shown below.
15

N - |
CHz=C—CO~(CHa)s~OC N (D]

20

NMR (&, ppm); 1.3-1.7 (8H, -COO-CHz2{(CH2)aCH2-0CO-)
4.09, 4.13 (4H, -COO-CH2 (CH2 )4 CH2 -0CO-)
5.82, 6.12, 6.45 (3H, CH2=CH-),
25 7.93 (1H, —N—Eﬂ;c—),
12.7 (2H, -NH-)
MASS (M+1)! =327
Elementary ana}ysis, C H18N2058

30 . C H N
Calculated 51.52 5.56 8.58
Found 51.56 5.57 8.57
Example 5
35 : Under an atmosphere of nitrogen, a

tetrahydrofuran solution (30 ml) of 1,6-hexanediol (4.72



Found - 51.54 5.55 8. 57 35 Exanmple 7 Under an
at nosphere of nitrogen, an acetoni -

53 7 trile solution (30 nl) of nethacryloyl chloride (20.9 g, 0.2
nol) was slowy added dropw se at room t enperature, using a dropping
funnel, to acetonitrile solution (470 Bb) of 1-nethyl -1, 5-pentanedi ol

(47.3 g, 0.40 nDI) 5 nol ecul ar sieve 3A powder (40 g) inal-lL
three-necked o, banle1yAWad st PHIRId U wibe dhopubie egfditi on.
g hour s

the m xture mas "refluxed with heatin e reaction,
the same operaPP6ﬁ§“£§-|HQEﬂﬂnﬁ<9CPPP1“9wﬁ%ﬂ%%Jr|bd sutetzabydirefainan

5- hydr oxy- 5- nEéBYht1$Q RQ@chWE%Wm%ﬁ“E§6H{@@ ﬁy@}1@§ 218204 €38 mmo1)

t ranspar ent was separ at ed amjéég I fi
5- Hydr oxy- 5- ne!ﬂpr@HPVW1m&Wﬁﬁﬁjﬂ%ﬁ¥9Q5f Sucggsawueﬂy. a

N, N -di Cyclshenslt_sahbaqlblfmr% (512% i%n 1da0 ml )chPofahBRRY %38%9-‘& aci |
(1.72 g, 10 mmmpl ) ‘and 15 tetrahydrofuran (50 ) were put in a

t hr ee- neckB8a1f Bas40: Amede wa s & 1aW oh addhed t dheo pwii el onAfide r the

continuously sgbmp®etaon’ 8¢MthRNMAoPwWA'sL ffid Bt oW S- thé m xtp’%t Was
precipitate was forned as .t he reactlon progressed, ; ter the

conpl etion of FRETMESE With theatime &Forp 4r Eﬁtafﬁhﬁa@1ﬁﬁpréryeso¢ﬁen
Then, the sane aemaéabhento codnd wrﬂd‘dnﬁaéénmb%ﬁél ogadagihteganple 1

A RSNt TSI S N D
following fornsitap the ieaclttisnef R ZHudtild Bye MApSs 284 tPherREL %) h
anal ysis are Sh?ﬂ“ below the resultant organic layer combined was
washed with aqueous saturated sodium hydrogencarbonate
solution and saturated sodium chloride solution. The
15 organic layer was dried over anhydrous magnesium sul-
fate, the solvent was distilled off under reduced pres-
sure, and then 1-hydroxy-6—(p-viny1beninoxy)hexane
(7.97 g) was separated and purified by silica gel column
chromatography.
20 1-Hydroxy-6-(p-vinylbenzyloxy)hexane (7.03 g,
30 mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11
mmol), S-carboxy-2-thiouracil (1.72 g, 10 mmol) and
tetrahydrofuran (50 ml1) were put in a 200-m1 three-
necked flask to make a solution, and the solution was
25 continuously stirred at room temperature for 3 days.' A
white precipi tate was formed as the reaction progressed,
and after the completion of the reaction, the white
precipitate was filtered out. Then, the same separation
and purification operations as in Example 1 were carried
30 out to give 6-(p-vinylbenzyloxy)hexyl 2-thiouracil-5-
-carboxy]dte [E] (1.17 g, 3.0 mmol) represented by the
following formula. The results of NMR (d6DMSO), MASS
and elementary analysis are shown below.



[err]

H NVR ([err], ppm;

1.24 (3H, -OCH(CH3)CH2-) 35 ' 1.3-1.7 (6H
-COO-CH(CH err])[err]CH err]-0C0O) _ 1.87 (3H, CH2=C-CH3),
54 4.69, 4.13 (3H, -COO-CH(CH err])[err]CH err]-0C0O)
5.65, 6.01 (2H, CH2=C), 5?.94 (1H, -N-CH=C), -
12.7 (2H, -NH) 5 MASS (Mtl)[err] =341 El enentary anal ysi s;
CerrJHerr]Nerr]derr]S C H N
Cal cul at ed 52.93 5.92 8.23 10 - Found 52.91 5.95
8. 25 Exanpl e 8 Under an at nosphere_of nitrogen, an
acetoni - trile soliﬂion (30 m) -of nethacryl oyl cHﬁbrid 20.9.g, 15
0.2 nmol) was slowy addhd i se at room tenperature
CH,=C— CH20—(CH2)5—-OC- NH [E]
5 . . = _ E )
NS
H
NMR (8, ppm); 1.3-1.7 (8H, -COO-CH2(CH2)4CH2-0CHz2-)
10 3.49, 4.1 (4H, —COO—CHz(CH2)4CH2500H2—)
4.53 (2H, -OCHz—Cer)
5.27, 5.84, 6.71 (3H, CH2=CH-),
7.3-7.4 (4H, CeHa )
7.93 (1H, -N-CH=C-),
15 12.7 (2H, -NH-)
MASS (M+1)* =389
Elementary analysis; CZBH24N204S
C H N
20 Calculated 61.84 6.23 7.21
Found 61.81 . 6.27 7.24
Example 6
Under an atmosphere of nitrogen, a tetra-
25 hydrofuran solution (30 m1) of methacryloyl chloride
(10.5 g, 0.1 mol) was slowly added dropwise at room
temperature, using a dropping funnel, to 2,2-dimethyl-
1,3-propanediol (20.8 g, 0.2 mol), molecular sieve 3A
powder (20 g) and tetrahydrofuran (350 ml) in a 1-L
30 three-necked flask. After the completion of the
dropwise addition, the mixture was refluxed with heating
for 4 hours. After the reaction, the same operations as
in Example 3 were carried out, and thereby 3-hydroxy-
2,2-dimethylpropyl methacrylate (13.1 g) was separated
35

and purified.

3-Hyd roxy-2 ,2-dimethylpropyl methacrylate



usi ng a dropping funnel, to p-xylene glycol (55.2 g, 0.40 nol),

nol ecul ar si eve 3A powder (40 g) and acetoni - trile (470 M) in a 1-L
t hree- necked flask. After the conpl etion of the dropw se addition, the
m xture was 20 refluxed with heating for 5 hours. Then, the reaction

m xture was left alone to cool to roomtenggrature, the nmol ecul ar si eve
3A powder was filtered out fromthe reaction mxture, and acetonitrile
was distilled f framthe filtrate under reduced pressure. MNethyl ene
25 chloride (§%01ﬁ1?'w§ E&Qﬁd’t it e-drb%!f‘ak%',‘e’é}ﬁhc?ﬁgw""Fréﬁhw?er?é
CE:orige folutQon1mganmashe$46d1?cﬁﬁ4zqtﬂ?&urapéjeemLprb,nﬂnhmgﬁnﬁ
chloride | ayer s,dried qver. anhy- rous sodi um su , and the

sol vent was di&F IFgarSSV%r°fWﬂﬂﬁN(qQHﬂi§xfiﬁ%s%ﬁ eln @ 308" nt

4- (Hydr oxymet hyhybenrnpylc kgt faask30to mydiaé ea (s6H 8t §pn Yaandepdeaised wliicbn

purified asza whit .. solid frqmthis residue silica gel_ colu
Phromatog. 5 Wgpfon tiniSusly S¥R RS SEEAR PduRoratdrt fornat Bpva o

(6.48 9, 'ﬁ@ wtmltyel, piekyi-pdi tated o&wlwaaﬁémdh&ntdé (—Eaahf@m ko35 mmol ),
aéfghggﬁygﬁ_; égg%%ﬁhfh%ég?%f%brl%ﬂgn%gméqgkion'é?t%ﬁeygggc E%R,(ﬁgégg
necked flask twhikkepaesdpdtiate wayl filleteddit o0b. WaThen, Cahlel BaMES| Y

stirred at roo rature faor 3 days.. A whife precipitate was faqrned
as the reacti o%ggrggg?éggeaf'd p"d’ﬂﬁa‘%%stérmf h°e°ec'6?r%ﬂ %'?Foﬁsoi’ Mt }':féaf“é’jcet i‘on,
the white B0 pweckeprcaatrd edaoufti |toergidreoUB-me Ghaaryl gleage 2s@par ati on

and purificatiQg [ as,_i.n .Exanple 1. were carried 0 ive
4- (met hacryl oyﬁ?g'QgEg?ﬁh'?ggHZ% t%—‘t%rr?mel ]":hrca%e‘??%y EQESoiyllagé'Faﬂ %(’0. 91
g, 2.5 nmol) r2pBewsniidd rep riesenteed diy othergf d DTowing Fhemudsul t Thaf NWR
.( deDMVsO), 10 M‘A‘§§u?@g glfeﬂﬁ'ﬁt Etrd)é%)y,mﬁi\ﬁ ear?c?oe et%gln?\altv'ry anal ysié

are shown below.

15 E? S}}{s _
CH2=g; CO-CH,-C-CH,—0C ,tH [F]
20 ’ (:P13 N S

H

NMR (35, ppm); 0.91 (6H, ~CH2C{CH3)2CH2-)
1.87 (3H, CH2=C-CHs),
4.1, 4.18 (4H, -COO-CHz2 C(CHs )2CH2-0CO-)
25 5.66, 6.02 (2H, CH2=C-),
7.983 (1H, -N-CH=C-),
12.8 (2H, -NH-)
MASS (M+1)* =327
Elementary analysis; Cl4H13N2058
30
Cc H N
Calculated 51.52 5.56 8.58
Found 51.54 5.55 = 8.57

35 Example 7

Under an atmosphere of nitrogen, an acetoni-



CH3 ’ [err] 15 NMR ([err], ppm; 1.90 (3H,

-CHerr]), 5.17, 5.23 (4H,

-COO-CH err]-Clerr]H err]-CH err]-0C0O) 5.70, 6.07 (2H,
CH2=C-), 20 7.40 (4H, -Clerr]Herr]-),

8.00 (1H, N—CH=C—) 12.8 2H NH-) MASS (M+l)[err]
=361 Elenentary anal ysi s; C[err]H[err]hferr]C{err]S 25

C H Cal cuyl at ed 56. 66 4. 47 7.77

Found 56t ‘Zle sglytion (3082'1) 8¢ methaerwioyl chloride (@Ad&r gan

at nosphere of rdt20§6N) WAsaseb@My- added! ldicbwPieltdONr630 FehplFature,
nmet hacr yl oyl chlorlde was, s] owl y_added dropw se at

room t enper at urts? érﬂﬁpg“HrSHBPﬁd'fdﬁhéceYQﬂtﬁéfh9lEﬂé“§P960K4€@2 4

g, 35 0.40 rmln)1)rr@femuinatrlzsygevles34kaemct\§?ﬁgd1(o4io @7 awdgacet adi mo1), trile
470 M) in t hr ee- necke as t
'g6 ) nﬁ?eﬂ?% © o ?ﬁesa?ﬁﬁmééepgﬂﬂefléﬁotéka?ﬁxﬁu?eLmé§ree necked

flask. After the completion of the dropwise addi tion,
the mixture was refluxed with heating for 5 hours.
After the reaction, the same operations as in Example 2
were carried out, and thereby S5-hydroxy-5-methyl-

10 pentylmethacrylate (29.4 g) as a colorless transparent
liquid was separated and purified.

5—Hydr6xy—5-methy1penty1 methacrylate (5.59 g,

30 mmo1),.N,N'—dicycTohexy]carbodiimide (2.27 g, 11
mmol), 5-carboxy-2-thiouracil (1.72 g, 10 mmol) and

15 tetrahydrofuran (50 ml) were put in a 200 m1 three-
necked flask to make a solution, and the solution was
continuously stirred at room temperature for 3 days. A
white precipitate was formed as the reaction progressed,
and after the completion of the reaction, the white

20 precipitate was filtered out. Then, the same separation
and purification operations as in Example 1 were carried
out to give S5-methacryloyloxy-1i-methylpenty]l
2-thiouracil-5-carboxylate [G] (0.71 g, 2.1 mmol) repre-
sented by the following formula. The results of NMR

25 (d6DMSO), MASS and elementary analysis are shown below.

T
CH2=?—-CO (CHp)4CH—OC NH (G]
* . CHy s
H

NMR (8, ppm); 1.24 (3H, -OCH(CH3)CHz2-)
35 1.3-1.7 (6H, -COO~CH(CH2 )3CH2 -0CO-)
1.87 (3H, CH2=C-CHs),



refluxed with heating for 5 hours. Then, the reaction m xture was |eft
al one to cool to roomtenperature, the nol ecul ar si eve 3A powder was
filtered out fromthe 5 reaction mixture, and acetonitrile was distilled
of f fromthe filtrate under reduced pressure. Methyl ene chloride
(300 n) was added to the residue, and thesq4 nethylene chloride solution
was washed with water. The resul tant nethylene chloride |ayer was dried

over anhy- 10 drous sodiumsujfage, ,a solwaen iz@il;Q§b()f
under reduced pressure. Diet h{‘/rgéné 6I’3go}(§rﬁmno#ét hgg-v&ilz% Zat e '5%.2 g)
was separated and purified asSab%8ol 601 (2H|, eEHz2t=Calsparent |iquid from
this residue by silica gel 7 . &5! chgopgLagraphy. 15

Di et hyl ene gl ycol nononet hacr I%.tekj .’22“9?—5E € )30.0 nmol ), _ _
N, N - di cycl ohexyl car bodi i m delg27 2¢2d, 4MH-) mmol), 5-carboxy-2-thiouraci

(1.72 g, 10gmpipssindy+1)* 444 ahydrofuran (50 m) were put in a 200-m
‘three-necked flask to make a solution, and the solution 20 was continuously

stirred at rooftemafianranabys s dalpss Hy g NpOyhite precipitate was formed
as the reaction pro- gressed, and after the conpletion of the reaction,

t he white precipitate was filtered out. Then, the sane separation and
purification operations as in Exanple 1 @5 were Harried 8ut to give

2- (2-met hacryl oyl oxyet ho@drey1atéd hy! 52 8i our gcigh- 5- Cy.'é%xy' ate [1] (1.05
g, 3.2 mol . represented by the followng fornmula. The results of

NVR (d6DVs®P, MASS and elfétt ary anal$92i®lare 8r88n  8.BSl ow. 30

[err] '

Example 8
Under an atmosphere of nitrogen, an acetoni-
trile solution (30 ml) of methacryloyl chloride (20.9 g,
15 0.2 mol) was slowly added dropwise at room temperature,
using a dropping funnel, to p-xylene glycol (55.2 g, -
0.40 mol), molecular sieve 3A pbwder (40 g) and acetoni-
"trile (470 m1) in a 1-L three-necked flask. After the
completion of the dropwise addition, the mixture was
20 refluxed with heating for 5 hours. Then, the reaction
mixture was l1eft alone to cool to room temperature, the
molecular sieve 3A powder was filtered out from the
reaction mixture, and acetonitrile was distilled off
from the filtrate under reduced pressure. Methylene
25 chloride (300 ml) was added to the residue, and the
methylene chloride solution was washed with water. The
resultant methylene chloride layer was dried over anhy-
drous sodium sulfate, and the solvent was distilled off
under reduced pressure. 4-(Hydroxymethyl)benzyl methac-
30 rylate (34.8 g) was separated and purified as a white
solid froﬁ this residue by silica gel column chromatog-
raphy.
4-(Hydroxymethyl)benzyl methacrylate (6.48 g,
30 mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11
35 mmol), 5-carboxy-2-thiouracil (1.72 g, 10 mmol) and
tetrahydrofuran (50 m1) were put in a 200-m1 three-



57 -

4.21, 4.26 (2H, 2H,

3.70 (4H, -CHerr]CHerr]-OCHerr]CHerr]-)
-CHerr]CHerr]-OCHerr]CH err]-)

5.66, 6.01 (2H, CH2=C), 7.95 (1H, -NCH=C), 5

12.8 (2H, -NH) MASS (N%l)[err] =329 El emrentary anal ysi s;

C[err]H[err]N[err]CIerr]S C H N
Cal cul at ed 47 56 4 91 8 53 Found

47.37 4.84 8.41 | e Under an at nosphere of

ni trogen, an afecksd fﬂsaakm‘e w%t@dw%smm) andimdthea Solludiilonc as i de

(20.9-9, 0 c2n®inu 3R yslew e/raddsé ABBRAWE RipRlratAE WS aldye. A

using a dropping funnel, to

bi s(3

hydr oxypr opyl ) -

1,1,3,3-tetran¥ ﬁwwlpsrwmﬁéé*(qonaﬁ fermednas) thgpreastion progressed sa
powder (40 g) @k aFalOni{nd | CokgVOLtibh bh 2Re Fehcl ildW carmecksod | ask.

After the conpletion of the
with heatin§
room tenper at Ugg t

the reaction mxture, and acetonltrl

pressure from P o give 47¢met haEwyP ¥hex¥mrdiyde de3wy -1

dr opwi se addi
p recyP ist g mas ThHis hw%reuwas TheR .| dthe o seP AVIqD

- 101 &6 6% §68V§t33\n90%eﬁnw@§amplé i gl Qatrid@m

ition, the m xture was refl uxed

r educed
i0added to

e 25 was distilled off under

t he

resi dug, 4% 18154 Aok Pat e TRRIY(BNO1CRY, 001 @e nﬁﬂHM ' ﬂébreseu’ﬂ@éd
washed with water.

The_ net hy| ene chlorlde | ayer was dried over

anhydrous sodi & <ihe afel Teftng hEe EBY ant \'Ké§ sgsuditsy i9f @W%fﬁ‘dw)'
reduced prqgsumass ladd-dBdhentary ana’lys1s are shown below.

acryl oyl oxypropyl) - 3-(3- hydroxypropyl) -1,
(46.2 9) was separated and puri -
fromthis residue

1- (3- Met hacryl o%%@p&@ d|§$"32)x ggﬁg%

, 3, 3- t et ranet hyl di si | oxane
fied as a cgl orl ess t ranspar ent

yOsi lica gel _cgl um chr on?t ogr@phy. 35

propyl)-1,1, l ) NH [F{]
s CH, s :
H
NMR (&, ppm); 1.90 (3H, -CHs),
5.17, 5.23 (4H, -COO-CH2-CeHa -CH2 -0CO-)
5.70, 6.07 (2H, CHz=C-),
20 7.40 (4H, ~CeHs-),
8.00 (1H, -N-CH=C-),
12.8 (2H, -NH-)
MASS (M+1)* =361
Elementary analysis; C, IGNZO S
25
C H N
Calculated 56.66 4.47 7.77
Found 56.42 4 .31 7.82
30 Example 9

35

Under an atmosphere of nitrogen, an acetoni-
trile solution (30 m1) of methacryloyl chloride (20.9 g,
0.2 mol) was slowly added dropwise at room temperature,
using a dropping funnel, to diethylene glycol (42.4 g,
0.40 mol), molecular sieve 3A powder (40 g) and acetoni-

trile (470 m1) in a 1-L three-necked flask. After the

liquid



58 N, N - di cycl ohexyl carbodiimde (2.27 g, 11 mmol),

5-carboxy-2-thiouracil (1 .72 g, 10 mmol) and tetra- hydr of uran (50 nl)
were put in a 200- m three-necked flask to make a solution, and the
solution was continu- 5 ously stirred at roomtenperature for 3 days. A
white precipi tate was forned as the reggtion progressed, and after
the conpletion of the reaction, the white precipi- tate was filtered
out. Then, the sane_separation and purification operations as in
Exampl e 1 were ©2PPiegigat ofo the GﬂVﬁ“ﬁMﬂ%dﬂHﬁ'TU?“regFEs@hFédrByW@ﬁe

fol lowing fornurefiuxkad witd mesititiy ofo NNR HAPRVBO) T hMRSSt AR reh @B Rinar Y
SIS A SRS ey dats Wi foiponoto roon temporatars: e
-Si-CH err] - CHmol pebher 6lie®eO3A powder was .filtered. 88t(4Fom- the
Si-CHerr]-CHerr]- err].- ), L 1.87 (3H..-CHerr]),
4.23 (4H, g c,"rrf%F%]?< {’:H[“g?‘?](‘}?elai[éﬂﬂ asedonitrile was distilled gff 5. 03
(2H, CHerr]=Cf#romSthe filtrate undeOt ddited b&ESute. Methylene
(12[2er8r](al[_ler;i\nlilii )e‘EPTEngAE]Sééb/FéH‘ﬁr waszdgd?aed toEl Er?éen;gg; deg?l gﬁhs’the
methylene chloride solution was washed with water. The
resultant methylene chloride layer was dried over anhy-
10 drous sodium sulfate, and the solvent was distilled off
under reduced pressure. Diethylene glycol monomethac-
rylate (59.2 g) was separated and purified as a color-
less transparent liquid from this residue by si]ica gel
column chromatography.
15 . - Diethylene glycol monomethacrylate (5.22 g,
30.0 mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11
mmol), S-carboxy-2-thiouracil (1.72 g, 10 mmol) and
tetrahydrofuran (50 ml) were put in a 200-m1
three-necked flask to make a solution, and the solution
20 was continuously stirred at room temperature for 3 days.
A white precipitate was formed as the reaction pro-
gressed, and after the completion of the reaction, the
white precipi tate was filtered out. Then, the same
separation and purification operations as in Example 1
25 were carried out to give 2-(2-methacryloyloxyethoxy)-
ethyl 2-thiouracil-5~carboxylate [I] (1.05 g, 3.2 mmol)
represented by the following formula. The results of
NMR (d6DMSO), MASS and elementary analysis are shown

below.
2 T
c|-|2=(l;—co—_ CH?.CHzOCHch20C\(ii NH [ l ]
CHj - o | N’kS
: H

NMR (3, ppm); 1.86 (3H, -CHs),

30

35



30 - C H N Cal cul at ed

48. 28 6. 82 5.93 Found 48. 35 6.74 5.73
Exanpl e 11 35 Under an atnosphere of nitrogen, an ethano
solution (100 m) of diethyl ethoxynethyl enenmal onate '

59 (43.2 g, 0.2 nmol) was slowly addedsgropwi se at room

tenperature, using a dropping funnel, to an ethanol solution (200 m)
of sodi um et hoxide (13.6 g, Zﬁyn j,n 1-L . Ihree-necked flask

After the conpletion of 5 t%}e' roLﬁSe‘ggﬁgﬁiﬁﬂfgbﬁg?ﬁi{}tur e was refluxed
W th heati ng. Successivel4,2bn €t28n02Hs02Ht, i eGHE TBB —0JCH2fCH2 - )

nmet hyl t hi ourea (18.0 g, 0.2 rg)] 6\/\@@_@{ o&%f aﬁﬁig&‘&p dropwi se using a

droppi ng funnel. After the conpletioh Wi se addition, the
mxture was refluxed with 10 7 {8t (t, f-oN-GH#Ouds. Then, the reaction

m xt ure was | eft al one t I (39 rog@ienmperature, and added to

wat er (500 r?1) in a beaqu. goz‘r:fgngér'gt ed—hytrochrolic acid was added to
the resultant MASS (1) AR i ght yell ow solid was fornmed. Then the

solid was filter ,ﬁpﬂ, hy,
3- et hyl - 2-t hi gd?g“fhst-%{{:a‘} 0 yﬁﬁét ’e((Liml-i”Nzo‘ig? was separated and purified

by col umm chr omat ogr aphy. Potassiumtertiary butoxide (43.7
g, 389 mmol) and di methyl sul foxide 400 m)ywere puy in a 2-L
egg-plant type flask to make a solution, and ethyl 3- 20

met hyl - 2-t Alour aci | - 5- carldshop aked 5. 47 P625 04pfdl) 8.83s sl ow y added
dropwi se to the sol utiongpanpg the ixXt4pe wag gubj ecgegqto reaction at

room tenperature for 1 hour. After the conpletion of the reaction,:
met hanol (500 m ) was added to the reaction m xture, and
Example 10

) Under an atmosphere of nitrogen, an acetoni-
15 trile solution (30 mi) of methacryloyl chloride (20.9 g,
0.2 mol) was slowly added dropwise at room temperature,
using a dropping funnel, to 1,3-bis(3-hydroxypropyl)-
1,1,3,3-tetramethyldisiloxane (100 g, 0.40 mol), molecu-
lar sieve 3A powder (40 g) and acetonitrile (470 ml) in
20 a 1-L three-necked flask. After the completion of the
dropwise addition, the mixture was refluxed with heating
for 5 hours. The mixture was then left alone to cool to
room temperature, the molecular sieve 3A powder was
filtered out from the reaction mixture, and acetonitrile
25 was distilled off under reduced pressure from the fil-
trate. Methylene chloride (300 m1) was added to the
residue, and the resultant methyléne chloride solution
was washed with water. The methylene chloride layer was
dried over anhydrous sodium sul fate, and the solvent was
30 distilled off under reduced pressure. 1-(3-Meth-
acry10y1oiypropy1)—3—(3—hydroxypropy1)-1,1,3,3—
tetramethyldisiloxane (46.2 g) was separated and puri-
fied as a colorless transparent liquid from this residue
by silica gel column chromatography.
35 1-(3-Methacryloyloxypropyl)-3-(3-hydroxy-
propyl)-1,1,3,3-tetramethyldisi Toxane (9.54 g, 30 mmol),



25 the precipitate deposited was filtered out. The resul- t ant

precipitate was dissolved in water, and hydrochl o- ric acid was added
to this aqueous to give 5-carboxy- 3- nmet hyl - 2-thiouracil (2.88 g) as a
light yellow solid. 6- Hydr oxyhexyl nethacrylate (5.59 g, 30.0

30 mmol), N, N -dicycl ohexyl carbodiimde ( 7 g, 11 mol),

5- car boxy- 3-net hyl - 2-thi ouracil (1.86 g 1 nmol ) and t et rahydr of uran
(50 M) were put |n a 200-m three- ked flask to nake a sol ution, and
the sol ution wisN ‘%‘dﬁt‘i‘rﬁ)b%’éﬂﬁ%f???éli'“éf’er §8mele@periat MBOYhLr 3 days. A

35 white preci ryi&é&méqmua&cwe(ueaet gQN 1 @mo1) HeSeskrand after
the conpletion of the reaction,

60 white prvedigfivian e(%sm” I Y’%F%dp&lﬁit in #&Q0He thiige-neckedarati on

gnd pﬁrififat:maﬁl&ertfé |3rﬁ?é‘l$ea§ sm Etaﬁﬁ' ﬁai:d the\ll\l%r5cﬂ u:ﬁgm eflib@uéThexetivis
- met hacryl Qyl oxyhexy - -thiouracil-5-c xyl at e
g, 3.28 5 ‘gIS1ryepﬁ’ék'é'Fﬁ%daByr?ﬁE SF'PS\KF%' el doal%% rduvbite  f

FNR }dGDWBC» MA%&fﬁmkéienwaéafurmaalasl&hareeﬂuann pr&ﬁ*é&%ed. and
err

1.3-1.7 (8H, Gd@ﬂﬁ{%ﬂ?]?QEfL$F]7pePf]Eﬁfefpfqﬁygm R A EL T r e BPY L

tate was filtered out. Then, the same separation and

purification operations as in Example 1 were carried out
10 to give Compound [J] represented by the following formu-

la. The results of NMR (d6DMSO), MASS and elementary

analysis are shown below.

CH3 CH3 (")
15 CH2=(E—-CO (CH2)3-S|-0 Sl -(CH,);—0C | H [J]
CH, CH3 CH3

NMR (&5, ppm); 0.06 (12H,-Si-CH3),
20 0.51 (4H, -Si-CHz -CH2 ~CH2 -0CO-),
1.69 (4H, -Si-CHz2 ~CHz2 -CHz2 -0CO-),
1.87 (3H, -CHs),
4.23 (4H, -Si-CHz -CHz2 -CHz2 -0C0-),
5.67, 6.03 (2H, CHz2=C-),
25 7.96 (1H, -N-CH=C-),

' 12.8 (2H, -NH-)

MASS (M+1)t =473 '

Elementary analysis; C19 32NZOSSS12

30 . _ c H N

Calculated 48 .28 6.82 5.93
Found 48 .35 6.74 5.73
Example 11
35 Under an atmosphere of nitrogen, an ethanol

solution (100 ml1) of diethyl ethoxymethylenemalonate



1.87 (3H, -CHerr]) _ 3.78 (3H, N CH3)
4.09, 4.13 (4H, -COO-CHerr](CHerr])[err]CH err]-0CO) 20

5.65, 6.01 (2H, CH2=C) 7.94 (1H, -N-CH=C)

12.4 (1H, -NH) MASS (N%l)[err] =354 El emrentary anal ysi s;
Cerr]Herr]Nerr](Jerr]S 25 59 - C H

Cal cul at ed 54. 22 6. 25 7.90 Found 54. 20 6.

- hyl ,-.2- 1.
?S?gar b_ggyl Exagml3e21%15 %5 2™ wasso%irﬂw'}y eﬁé?%g ﬁr?tpﬁ'ﬂlsf"Z%t rrg’f?r"ém | -5-

t.hi

N
23

car boxyl at e pr@ﬁmnﬁratuﬂgwunﬂtnisavﬁﬁombimgnédnae1th¢p an etdvamqurified.

35

di et hyl squOX|

TR (R Y b 9 i (S ExFue STI3TEPd, 0. b1

r'e put

egg- pl ant type1ﬂlasﬁﬂk)bhﬂ&ﬁ?ﬁQnKintMgSEﬂd kfhgr the completion of
1-met hyl - 2- 5hi @ueagiropwied’ atil @ tt?n(sth?‘eg'n}%? ufe™BY) refluxed with Vas

sl owly added dropwi se to the sol ution

m Xture was

subj ected to rbgatiog atSMﬁnnssﬂnﬂﬂquﬂneethanol solut5ohor(1D0homlr). o t er
the compl eti ONm@eniyA% HiGkdP118.0 g, 0.2 mol) WELNEARLI(SYAgYy vas added

to the reaction m xture,

filtered out.

wat er, and hydp@Chh@- dropwise ad%ft1oﬁ'ctﬁ§|91 §rédQ§§ E%fég ;ﬁ“ﬁ+§ﬂ°“

preci prt

ep05|ted was

tirepmi siel Jusmg a dropping ftameb:ecApltteart ¢ hwasotipslsd vaad i n

to give 5-carboxy- 10 1-neth ourac
| i ght yellbﬂlsbpﬁd1“9 for 3 hours. Then_ the reaction mixture was

15

20

25

30

35

left alone to cool to room temperature, and added to
water (500 m1) in a beaker. Concentrated hydrochrolic
acid was added to the resultant solution, then 1ight
vyellow solid was formed. Then the solid was filtered
out, and, ethyl 3-methyl-2-thiouracil-5-carboxylate(14. 1
g) was separated and purified by column chromatography.
Potassium tertiary butoxide (43.7 g, 389 mmol)
and dimethyl sulfoxide (400 m1) were put in a 2-L
egg-plant type flask to make a solution, and ethyl 3-
methyl-2-thiouracil-5-carboxylate (5.35 g, 25.0 mmol)
was slowly added dropwise to the solution, and the
mixture was subjected to reaction at room temperature

for 1 hour. After the completion of the reaction,

methanol (500 m1) was added to the reaction mixture, and.

the precipitate deposited was filtered out. The resul-
tant precipitate was dissolved in water, and hydrochlio-
ric acid was added to this aqueous to give 5-carboxy-3-
methy1-2—thiohraci1 (2.88 g) as a light yellow solid.
6-Hydroxyhexyl methacrylate (5.59 g, 30.0
mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
5—carboxy;3-methy1-2—thiouraci1 (1.86 g, 10 mmol1) and
tetrahydrofuran (50 m1) were put in a 200-m1 three-
necked flask to make a solution, and the solution was
continuously stirred at room temperature for 3 days. A

white precipi tate was formed as the reaction pro-

- gressed, and after the completion of the reaction, the



6- Hydr oxyhexyl methacrylate (5.59 g, 30.0 mol ),
N, N - di cycl ohexyl carbodiimde (2.27 g, 11 nmol),
5- car boxy- 1-net hyl -2-thiouracil (1.86 g, 10 mmol) and

tetrahydrofuran (50 m) were put in a 200-m three- 15 necked
flask to make a solution, and the solution UGS conti nuously
stirred at roomtenperature for 3 days. A white precipitate

was formed as the reaction pro- gressed, and after the
conpl etion of tweiteaereehpithde was filtered owhiteTheaci pheasemeas
filtered out. ﬁﬁ@ﬂar&@@oﬁagﬁd pur1f1cat1oﬁ“5§§9@%?$ﬁgn QnganQEqugtﬁon
operations as in Exanple were carried out

6- met hacryl oyl dk?/ﬁ%x??r![led out to give Smmcrzymva)gmbexys Bar boxyl ate
[L] (1.23 g, 3.®6thyl-2- th1ourac11m®ﬂ&a FERLERERE ek PY (i hesf gl | g

formula. The results of NWR (d6DVS % MASS ™ and eI errent ary
anal ysi’s ar ® sHyIR1) representeds by, thg fo'l'lown]!%r ¢rmula. The results

NVR ([err]. PPt MR- }gﬂ)ﬁéd) - RRsCHRS rdi & ee4ty [ shal gk gr sg;g%%ﬁ,

35 - CH3)
N-CH err]) below. . 62
4.09, 4.13 (4H, - COO CH2( CH2) 4CH2- OCO-) -
() ..
' CHy=C— Co- (cwz)6 OC-
' CHj
15
NMR (3, ppm); 1.3-1.7 (8H, -COO-CH2(CHz2)4CH2-0CO-)
' 1.87 (3H, —-CHs)
3.78 (3H, N-CHs)
4.09, 4.13 (4H, -COO-CHz (CHz2)4CH2-0CO-)
20 5.65, 6.01 (2H, CHz2=C-)
7.94 (1H, -N-CH=C-)
12.4 (1H, -NH-)
MASS (M+1)* =354
Elementary analysis; C16H22 2053
25
c H N
Calculated 54.22 6.25  7.90
Found 54.20 6.23 7.93

30 Example 12'
Ethyl 1-methyl-2-thiouracil-5-carboxylate
(15.3 g), an isomer of ethyl 3-methyl-2-thiouracil-5-

carboxylate prepared in Example 8, was obtained as they

were purified.

35 Potassium tertiary butoxide (43.7 g, 389 mmol)
and dimethyl sulfoxide (400 ml1) were put in a 2-L



5.65, 6701 (2H, CH2=C-) 7.94 (1H, -N CHEG)

12.4 (1H, -NH) 5 MASS (M+l)[err] =354 El enentary anal ysi s;
Cerr]Herr]Nerr]derr]S _ C H N
Cal cul at ed 54. 22 6. 26 7.90 10 Found 54,21 6. 24
7.90 Exampl e 13 : Under ) at nosphere of nitrogen, an

et hanol solution (50 m) of diethyl mal"fonate (16.0 g, 0.1 m)l) 15 was
slow y added dropwi se at roomtenperature, using a dr oppi funnel, to
an et hanol sol 898 1@x00 tpe of 1ask t@dﬂﬁhﬁe?h@kﬂ@lé‘(om & hol ) in a

1-L three-neckqdmethy1-88Kh i F&& 1h§—EQW5§§ﬁQQeOf(§ @ngr W@%Iﬁ&iﬁ) tion,

the m xture was refluxed wth heating. Successivel 5 et hanol
sol ution (100 Was &lawlxtafddedrdnopehoeate the gpdutipn.o andpihe was

sl owl y added dmapdde wh%%@Jecteéreapkeacw%elat Alddif ddifp&phpéi on of
t he dropw se addition, the mxture was_refluxed with heating for 6

hours. ThenSt h& AedcthH ni x‘ﬁﬁ%" whke | gempiebihent 9fcddie e aqt vybm

tenmperature, aa.(ttq{élfmpl(m :ﬁﬁ?t\kkéeédééﬁ HHdQ'he re ALK EFSE! Cand
Water (200 m ) was added t resi due, and the m xture was extracted

with ether (3 the tPrrrEé‘emmgs d%@%tﬁ@rwaayéﬂ\mge\ﬂam wi the seeev bt ed

sodi um sal i ne walrft ,plid A5 Oa€s WABYEE 8581 UBANEH WatY ; 3 FiRfr 88KN o-
concentrated. Then the. residue vvas distilled of f under reduced

pressure. DiefA 3C1¢MRfkyadded to BhifysadetyrandfaItR 198 W~ vas

obtained. 10 1-methyl- zinﬂefo@ﬁa@tmvwhssegqf adl & QGigght e FIdWNob14id.
solution (50 m) of diet %\M - et hox

X 11 -ghenyl - 135temet hy| enerm:ﬂh(ﬁ]at e

(14.6 g, 0.05 nol) was sl roreee Xyl mesparsy 1ate doama%ifoe e, using .

a dropping funmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
S5-carboxy-1-methyl-2-thiouracil (1.86 g, 10 mmol) and
tetrahydrofuran (50 ml1) were put in a 200-m1 three-

15 necked flask to make a solution, and the solution was
continuously stirred at room temperature for 3 days. A
white precipitate was formed as the reaction pro-
gressed, and after the completion of the reaction, the
white precipitate was filtered out. Then, the same

20 separation and purification operations as in Example 1
were carried out to give 6-methacryloyloxyhexyl 1-
methyl-2-thiouracil-5-carboxylate [L] (1.23 g, 3.56
mmol) represented by the following formula. The results
of NMR (d6DMSO), MASS and elementary analysis are shown

25 below.
O' ?
(:}12==ﬁ:"(:C) ((:fiz)s ()(: I. bd*{
30 ' CH3

NMR (56, ppm); 1.3-1.7 (8H, -COO-CH2(CH2)4CH2-0CO-)
35 1.87 (3H, ~CHs)
3.61 (3H, N-CHa)



63 "to an ethanol solution (50 m) of sodium ethoxide (3.4 g, 0.05
mol) in a 500 m three-necked flask. After the conpl etion of the
dropwi se addition, the m xture was refluxed with heating. Then, an

et hanol solution (50 5 m) of thiourea (3.8 g, 0.05 nol) was slowy added
dropwi se at roomtenperature using a droppigag funnel. After the
conpletion of the dropw se addition, the m xture was refluxed with
heating for 3 hours. Then the reaction m xture was | eft alone to cool

to roomtenpera- 10 ture, and®1®cttohdnf fHur sCRQsCHadLH20)9 G2 0CQ2ho i)
in a beaker. Concentrated hyds g%y o6i61a¢eH, Wl agded to the resultant

solution, then light yell ow spl] r g. By filtration of the
deposited solid, ethyl GFgﬁ%ﬂyrféltﬁVBéﬁag? -5-carboxylate (7.6 g) was
ob- 15 tai ned. ®iastiwmtRAL)ary butoxide (43.7 g, 389 mmol)
and di net hyl sl [ (-40( ) were put'Tn a 2-L egg- pl ant type flask
to make a sglupﬁ§ﬁ¥(gﬁ3%ﬂ 6- phenyl - 2-t hi ouraci | - 5-carboxyl ate (6.90
g, 25.0 mvl) EBQemes tdronian Eidoeics dr@,oe/liiz;fuio she solution, and the

m xture was subjected to reaction at room tenperature for. 1 hour. After
the conpletion of the reaction, met hanol (500 m ) was added to the
reaction m xture, and the precipitateCdepositdd was fnl tered out. The
resul - 25 tant precipita di ssol v, ip wat gr,.and hydrochl o- ric
acid was added to this a;cﬁae]\(l)xﬁ':] a"s%‘? ti oﬁgt%ggi veg'26 I}go

5- car boxy- 80phenyl - 2-t hi GFlouaa | (3. 10 §4.2% a |6gha 7y @bl ow solid.

6- Hydr oxyhexyl nethacrylate (5.59 g, 30.0 30 mmol ),

N, N - di cycl ohexyl carbodii m de (2.27 g, 11 nmol),

5- car boxy- 6- phEmampl-et Hidouracil (2.00 g, 10 mmol) and t et rahydr of ur an
(50 M) were put in a 20 - d gl ke a |.utipon, and
the sol ution was cont ?Inn{?(?urtsqurﬁgﬂ'F?%%W%Fgr%émﬁtﬁgﬁégr%?u%g ?r?'afodgys. A
35 white preci poflatdomad S0omied ofs dietheghomabanpteg(d6s6d,g, 0.dndncdfX er

the conpl eyon,gls GRS WIGPHd ¥l dFSpwdld at room temperature, using a

dropping funnel, to an ethanol solution (200 m1) of

sodium ethoxide (13.86 g, 0.2 mol1) in a 1-L three-necked
flask. After the completion of the dropwise addition,
the mixture was refluxed with heating. Successively, an
20 ethanol solution (100 ml) of triethyl orthobenzbate
(22.4 g, 0.1 mol) was slowly added dropwise, using a
dropping funnel. After the completion of the dropwise
addition, the mixture was refluxed with heating for 6
hours. Then the reaction mixture was left alone to cool
25 to room temperature, and ethano] was disti]ied of f under
reduced pressure. Water (200 m1) was added to the
residue, and the mixture was extracted with ether (3
three times). The ether layer was washed with saturated
sodium saline water, dried over anhydrous magnesium sul-
30 fate and concentrated. Then the residue was distilled
off under-reduced pressure. Diethyl 1'-ethoXy—1'—
phenylmethylenemalonate (18.2 g) was obtained.
Under an atmosphere of nitrogen, an ethanol
solution (50 ml) of diethyl 1'—ethoxy—1‘—pheﬁy1-
35 methylenemanlonate (14.6 g, 0.05 mol) was slowly added

dropwise at room temperature, using a dropping funnel,



64 iy precipitate was filtered out. Then, the sane

separati on and purification operations as in Exanple 1
were carried out to give 6-nethacryl oyl oxyhexyl
6- phenyl - 2-t hi ouraci | -5-carboxylate [M (1.29 g, 3.10 5

nol ) represented by the follow ng fornul aggThe results

of NMR (d6DVBSO), MASS and el enentary anaIyS|s are shomn 15
bel ow. ] .

NVR ([err], ppﬁ)[o; af] §-f1haf’°(18l4f°1-"tﬂ9'tl{%?thb—f@r??j’[’é’F‘r pd&exide. 44
1.87 (3H, C=C-gH @.05 mol1) in a 500 ml three-necked flask.09Afkel3 {Ke,
5C605O C'g[gg_r]((zﬁH[oerr'llg%l{i]eo[_rgo)q_'[tehré]&roocgv?se addi tion, the mi xtuT.eG?a(s\—)H’
C[err]H[err]) refluxed with heating. Then, an18t5363m solWidtfion (50

g[ASrSr](I\H/I[JFéZE N[er a rii]rgurea {3.8 g, dEI&gE o?snggas wﬁy added c -
dropw1se at room temperatiateulaingd a d¢opping Fudhhel. 6.73
Found GRfiir th complé&1on of the dropwise addition, the

mixture was refluxed with heating for 3 hours. Then the
reaction mixture was left alone to cool to room tempera-

10 ture, and reaction mixture was added to water (200 m1)
in a beaker. Concentrated hydrochrolic acid was added
to the resultant solution, then light yellow solid was
formed. By filtration of the deposited solid, ethyl
6-pheny1-2-thiouracil-5-carboxylate (7.6 g) was ob-

15 +tained.

Potassium tertiary butoxide (43.7 g, 389 mmol)

and dimethyl sulfoxide (400 ml) were put in a 2-L
egg-plant type flask to make a solution, and ethyl
6~-pheny1-2-thiouracil-S5-carboxylate (6.90 g, 25.0 mmol)

20 ﬁas slowly added dropwise to the solution, and the
mixture was subjected to reaction at room temperature
for 1 hour. After the completion of the reaction,
methanol (500 ml1) was added to the reaction mixture, and
the precipitate deposited was filtered out. The resul-

25 tant precipitate was dissolved in water, and hydrochlo-
ric acid was added to this aqueous solution to give
S5-carboxy-6-phenyl1-2—~thiouracil (3.10 g) as a light
vellow solid.

6-Hydroxyhexyl methacrylate (5.59 g, 30.0

30 mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
5—carboxy;6—pheny1-2—thiouraci1 (2.00 g, 10 mmol) and
tetrahydrofuran (50 ml) were put in a 200-m1 three-
necked flask to make a solution, and the solution was
continuously stirred at room temperature for 3 days. A

35 white precipitate was formed as the reaction progressed,

and after the completion of the reaction, the white



Exanpl e” 14 30 Under an atnosphere of nitrogen, an

et hanol : solution (100 mM) of diethyl 2-oxosuccinate (37.6
g, 0.20 nol) was slowy added dropwi se at room

t enper at ur e, using a dropping funnel, to ethanol solution
(200 M) of sodium ethoxide (13.6 g, 0.20 g) in a 1-L

t hr ee- necked 35 flask. After the conpl etion of the dropw se
addi tion, the m xture was refluxed with heating.

SucceSS|ver anrecipi tate was filtered out. Then, thegsame sepggatipn

solution (100 niﬁdOBuFH*@65340615p%dht43ﬁ5)45”9n ExaMBPeSt O¥bYeaddstied
dropwi se at roomterrperature usi ng pping funnel. After the

conpl etion of t‘hé tatepaive ‘meédal"t'"ydr?ﬂt%'}ﬂ&lf re was refluxed wth

heating for 5 gLBRrERyNOBLEN i 50@RC IS IR dam at&t pug wszbegt al.qpe
to cool to roomtenperature, and then the reactjon ture was added to
water (500 n?) PHOX)pEGREESEeAtRd by thent r%&W'i‘%rB%ﬁ!“B?Pc adhg wesuvddded

to the resultandf NMRSQUEDMSD) ,t MASY i rinoNtERYi dnudyshiar aRd. sRbwhl | -

10 tration of the_deposited solid, ethyl 2-thiouracil- 6- car boxyl at e
(28.4 g) was obR&lfA¥d. Potassiumtertiary butoxide (43.7 g,
389 mmol ) and di net hyl sul foxide (400 m) were put in a 2-L

egg-pl ant type flask to make sol ution, ethylm~15
2-t hiouracil - 6-carboxyl ate ( 00 g, 25.0 mmol fwas
dropwi se toyghe sol on, I xture '
roomtenperature féJHl 8— (S 5 k! he reaction,
met hanol (500 m) vvas added to the reaction ry, and th &]e
precipitate deposited waCHAktered out. The resulXant premg atde was

di ssol ved in water, and hydrochloric ag.éd s adqed tSQ this solution to
gi ve 6-carboxy- 2- thiouracil (2.80 g) 6alb ghtHyeI | ow sol id.

sl owl y added
jected to reaction at

15
NMR (&5, ppm); 1.3-1.7 (8H, -COO-CHz2(CH2)4CH2-0CO-)
1.87 (3H, C=C-CHs)
4.09, 4.13 (4H, ~-COO-CHz (CH2 )4 CH2-0CO-)
5.65, 6.01 (2H, CH2=C-)
20 7.62 (5H, CeHs)
12.5 (2H, -NH-)
MASS (M+1)' =416
Elementary analysis; C21H24N205$

25 Cc H N
Catculated 60.56 5.81 6.73
Found 60.55 5.79 6.73
Example 14
30 ~Under an atmosphere of nitrogen, an ethanol

solution (100 m1) of diethyl 2-oxosuccinate (37.6 g,
0.20 mol) was slowly added dropwise at room temperature,
using a dropping funnel, to ethanol solution (200 ml) of
sodium ethoxide (13.6 g, 0.20 g) in a 1-L three-necked
35 flask. After the completion of the dropwise addi tion,

the mixture was refluxed with heating. Successively, an



6- Hydr oxyhexyl methacrylate (5.59 g, 30.0 25-mmmol), _ _
N, N -di cycl ohexyl carbodii mde (2.27 g, 11 mol), 6- car boxy- 2-t hi our aci
(1.72 g, 10 nmmol) and tetra- hydrofuran (50 m) were put in a 200-m

t hr ee- necked flask to make a solution, and the solution was continu-
ously stirred at roomtenperature for 3 dagg. A white 30 precipitate was
formed as the reaction progressed and after the conpletion of the

reaction, the | r pi ered out h e . sane
separation andm"tag't?rql 1 Ayign o@aé(gtms tSE'I‘.I"I oL aRp I(é-g Sw@r’ Ia imed but
to give 6-net hu@sylsdplvdwra@qed 2t spwisacat - e omr bemplera&ﬁr@teu[sN]nfdJaOY g,
3.15 mmol ) rep foll ow n for a. The results of. NVR
(d6DVBO) , mssagﬁgggﬁ%n?%""%el APter gthe compimL10n o %e dr opw1@@

tary anal ysis addidliown Hiheowmixture was fefldxedl®i tNVReg[tdng] .f arpn) ;

1.3-1.7 (8F5 gﬁ@EQHh%%ﬁl(CHH?Qﬂ;[gﬁ{ég§g€¥{gﬁc§¥§%ure was left alone 1.87

3H, -
(CII}C}{err](CHPenppﬂ[dnx]mNQMHt4mﬁ§139ure, and then the rkagkiom 01 (2H,

CH2=C-) mixture was added to water (500 ml1) in a beaker. Con-
centrated hydrochloric acid was added to the resultant
solution, then light yellow solid was formed. By fil-

10 tration of the deposited solid, ethyl 2-thiouracil-
6-carboxylate (28.4 g) was obtained.
" Potassium tertiary butoxide (43.7 g, 389 mmol)
and dimethyl sulfoxide (400 ml1) were put in a 2-L
egg-plant type flask to make a solution, ethyl
15 2-thiouracil- 6—carboxy1ate (5 00 g, 25.0 mmol) was
slowly added dropwise to the solution, and the mixture
was subjected to reaction at room temperature for 1
hour. After the completion of the reaction, methanol
(500 m1) was added to the reaction mixture, and the
20 precipitate deposited was filtered out. The resultant
precipi tate was dissolved in water, and hydrochloric
acid was added to this solution to give 6-carboxy-2-
thiouracil (2.80 g) as a light yellow solid.
6-Hydroxyhexyl methacrylate (5.59 g, 30.0
25 mmol), N,N'—dicyc1ohexy1carbodiimide (2.27 g, 11 mmol),
6-carboxy—2—thiouraci1 (1.72 g, 10 mmol) and tetra-
hydrofuran (50 m1) were put in a 200-m1 three-necked
flask to make a solution, and the solution was continu-
ously stirred at room temperature for 3 days. A white
30 precipitate was formed as the reaction progressed, and
after the.comp1etion of the reaction, the white precipi-
tate was filtered out. Then, the same separation and
purification operations as in Example 1 were carried out
to give 6-methacryloyloxyhexyl 2-thiouracil-6-carboxyl-
35 ate [N] (1.07 g, 3.15 mmol) represented by the following
formula. The results of NMR (d6DMSO), MASS and elemen-



6.87 (1H, -N-CH=C-) 15 12.9 (2H, -NH) MASS (M+l)[err]
=340 El enentary analysis; Cerr]J]Herr]Nerr]derr]S

C H N 20 Cal cul ated 52.93 5.92 8.23

Found 52. 96 5.95 8. 25 Exanpl e 15 Under an
at nosphere of nitrogen, an ethanol 25 solutipon (100 m ) of diethyl

2- met hyl - 2' - oxosucci nat e (40.4 g, 0.20 ) was slowly added dropw se
at room tenperature, using a dropping funnel, to an ethanol

sol ution (200 HArbAKHNSAS caFoxsHewp1Bedoy. 0. 20 nol ) inal-L

t hree-necked flask. After the conmpletion of 30 the ggopw se addition, the

an et hanol sol ution
added dr opwi se at
e Honpl etion of the

| “ﬁwngozf’f&"& e

m xture was refluxed with . heating. Successively,
(100 m) of thiourea (15.2 g, 0.20 nol) was slo
roomtenperature, using a dreopping funnel, After
dr opwi se addltlon the m xtu was 35 refluxed w
hours. Then® the reac- tilbn mixture was |eft

t enper at ur e, CHZ" CO'—( (588 @C S and then the

reacti on m xture was add to water inH beaker . Concentrated
hydrochl oric acid was CHiged to the resultgyt solution, then Iight '
yel | ow solid was fornmed.¥By filtration of “he dep05|ted solid, ethyl
5-met hyl - 2-t hi ouraci |l - 6-carboxylate (26.5 g) ‘was ob- .t ai ned:
Potassiumtertiary butoxide (43.7 g, 389 mmol)

10 NMR (8, ppm); 1.3-1.7 (8H, -COO-CHz(CH2)4CH2-0C0-)
1.87 (3H, -CHs)
4.09, 4.13 (4H, -COO-CHz (CHz )4 CHz -0CO-)
5.65, 6.01 (2H, CHz2=C-)
6.87 (1H, -N-CH=C-)

15 12.9 (2H, -NH-)

- MASS (M+1)* =340
Elementary analysis; C15H20 2053

C H N
20 Calculated 52.93 5.92 8.23

Found 52.96 5.95 8.25

Example 15

Under an atmosphere of nitrogen, an ethanol

25 solution (100 ml) of diethyl 2-methyl-2'-oxosuccinate
(40.4 g, 0.20 mol) was slowly added dropwise at room
temperature, using a dropping funnel, to an ethanol
solution (200 mi) of sodium ethoxide (13.6 g, 0.20 mol)
in a 1-L three-necked flask. After the completion of

30 the dropwise addition, the mixture was refluxed with
heating. Successively, an ethanol solution (100 m1) of
thiourea (15.2 g, 0.20 mol) was sliowly added dropwise at
room temperature, using a dropping funnel, After the
completion of the dropwise addition, the mixture was

35 refluxed with heating for three hours. Then, the reac-

tion mixture was left alone to cool to room temperature,

5



and di nethyl sul foxide (400 M) were put in a 2-L egg- pl ant type flask
to make a solution, ethyl 5-nethyl- 10 2-thiouracil-6-carboxylate (5.35 g,

25.0 nmol ) was slow y added dropwi se to the solution, and the m xture
was subjected to reaction at roomtenperature for 1 hour. After the
conpl etion of the reaction, nethanol (890 M) was added to the reaction

m xture, and the 15 precipitate deposited was filtered out. The resultant

precipitate vva?loqy s&%l eg,'é nfé’@éﬁfmq@?ﬁ@%‘ﬁ%ﬁﬁhgfrﬁdéaﬂac. aC| o bﬂiged to

this solution glve car bo S a
light yellow s@lli)d.in a beaker. Ceénégultoavadxhydrotihdomilcataeidb.vids g, 30.0

20 ol ), N N ; dl@a; EH;GB%I Cﬂé%é_lgtdg?(%?%i }ﬂéﬂg‘i‘%'g%té,enow sglid

6- car boxy- 5- mefh iouraciT | ( trahydrof uran
(50 mM) were pmas f or g~ i By hf Ektrationeeketihel dek oisd teslk sod isbol 8 toni

and the sol gti g0 aASy -2 Cﬁ{%%@#’%ﬂs%h%@ﬁy%téo?%t %g@?é%‘ér% or

days. A 25 mhlte preC|p|tate wa ornmed as the reaction ressed,  and
after the conplt&iingd.of the reaction, the white precipitate was flltered

out. Then, the sane separ,;a(“éyswm grpp%;.g Gati qugpgr@t |.,03II ] dhl ot

1 were carried out to give 6- acrylo oxy exy MEt h
ur aci | - 6- car boRyidatdd mjegghy(11. sl!81 fpx 'BdQQ(ﬁ%Il)ﬂ)epeesenuédm a l&y-Lt he

foll owi ng formglgg- p-li%ehtr asi & Srds MR (HRRYBD) sotuti MﬁS’Seqr]\q”else_rﬁE}tdw-ly_

anal ysis are shown
[err] 10 2-thiouracil-6-carboxylate (5.35 g, 25.0 mmol) was
slowly added dropwise to the solution, and the mixture
was subjected to reaction at room temperature for 1
hour. After the completion of the reaction, methanol
(500 m1) was added to the reaction mixture, and the
i5 precipi tate deposited was filtered out. The resultant
precipi tate was dissolved in water, and hydrochloric
acid was added to this solution to give 6-carboxy-—
S5-methy1-2-thiouracil (2.93 g) as a 1ight yellow solid.
6-Hyd roxyhexyl methacrylate (5.59 g, 30.0
20 mmol), N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
6-carboxy-5-methy1-2-thiouracil (1.86 g, 10 mmol) and
tetrahydrofuran (50 ml1) were put in a 200-m1 three-
necked flask to make a solution, and the solution was
continuously stirred at room temperature for 3 days. A
25 white precipitate was formed as the reaction progressed,
and after the completion of the reaction, the white
precipi tate was filtered out. Then, the same separation
and purification operations as in Example 1 were carried
out to give 6-methacryloyloxyhexyl 5-methyl-2-thio-
30 wuracil-6-carboxylate [0] (1.13 g, 3.19 mmol) represented
by the foi1owing formula. The results of NMR (d6DMSQO),
MASS and elementary analysis are shown below.



NVR ([err], ppm; 1.3-1.7 (8H -COOCHerr](CHerr])[err]CHerr]-0CO) 10

1.87 (3H, CH2=C-CH3) 2.34 (3H, CCCHerr])

4.09, 4.13 (4H, CII}C}{err](CH[err])[err]CH[err] 0oCo )

5.65, 6.01 (2H, CH2=C) 12.6 (2H, -NH) 15 MASS
(MHl)[err] =354 El enrentary anal ysi s; C[G%rr]H[err]N[err]CIerr]S

C H N Cal cul at ed 54. 22 .25 7.90 20
Found 54.19 6. 23 7.90 Exanpl e 16 Under an
at nosphere of nitrogen, an ethanol solution (10Qm ) of diethyl

2-met hyl - 2' - oxosuccinate 25 (40.4 g, 0.20 nol) wasYsl owl y added dropw se

an et hanol

at room tenperature, using a dropping
9 NH a1-

solution (200 m) of sodi um gihoxide (13.6 g,
t hr ee- necked fl ask. After th corrpl etion of the dr gpwi se ad@h@ })n t he

m xture was _refl ux he |ng Su SEN et’hanol sol ution
(100 ) of ® e g:n ar QT ég)m&ySAy added -
dropwi se at room t enper atlur e, u5|ng a ropp|nd|funnk{ After the

conpl etion of the dropw € dition, the xture was refluxed with

heating for three hours, Then, 35 the reactioMnixture was left alone to
cool to room tenperature, and then the reaction m xture was added to

NMR (5, ppm); 1.3-1.7 (8H, -COO-CHz2(C H2!4CH2-OCO )
10 1.87 (3H, CHz2=C- CH3)
2.34 (3H, C=C-CHs)
4.09, 4.13 (4H, -COO-CH2 (CH2 )4 CHz ~OCO-)
5.65, 6.01 (2H, CH2=C-)
12.6 (2H, -NH-)
15 MASS (M+1)* =354
Elementary analysis; c16H22N2053

C H N
Calculated 54.22 6.25 7.90

20 Found 54.19 6.23 7.90

Example 16

Under an atmosphere of nitrogen, an ethanol
solution (100 m1) of diethyl 2-methyl-2'-oxosuccinate
25 (40.4 g, 0.20 mol) was slowly added dropwise at room
temperature, using a dropping funnel, to an ethanol
solution (200 ml1) of sodium ethoxide (13.6 g, 0.20 g) in
a 1-L three-necked flask. After the completion of the
dropwise addition, the mixture was refluxed with heat-
30 1ing. Successively, an ethanol solution (100 ml) of
methylthiourea (18.0 g, 0.20 mol1) was slowly added
dropwise at room temperature, using a dropping funnel,
After the completion of the dropwise addition, the
mixture was refluxed with heating for three hours, Then,
35 the reaction mixture was left alone to cool to room

temperature, and then the reaction mixture was added to



69 “water (500 m) in a beaker. Concentrated hydrochloric aci d was
added to the resultant solution, then Iight yel | ow solid was forned.
The solid deposited was fil - tered out then ethyl
3,5-dinmethyl-2-thiouracil- 5 6-carboxylate (16.2 g) was separated and
purified by col utm chr omat ogr aphy. 69 Potassiumtertiary

but oxi de (43.7 g, 389 nmmol) and di net hyl sul foxide (400 m) were put in

a 2-L egg- pl ant flask ta ke a solution,.ethyl 3,5- 1 .

di met hyl - 2- hi MAERL, k¥’(§§c5'r1§o>?ﬂ & ?"("g‘.%- g,éj .?)"'h%%d ﬁvgﬁaegépawcy
added dropw seatddt wassalddieidorto drtce trhess ul tamt x$eit €t was , stheacl ¢@hito
reaction at rog nper at.ur e f or haur. Afie he coppl.etion _qf the
reacti on, }!,gl‘tr‘éﬁo@?géo G f\ﬁarsf"eéiclfdegllheo st?lt:"i e‘%ﬁ??%hgﬁf’xrﬂ?e,ﬁ nd 15

t he precipitat tededopiuted heas eftihytlerdh- dime tteglt2-abbhiouraplidei pi tate was

di ssol ved i ter nd . hydr [ acid dded to this solution to
gi ve 6-car ng‘;l\e—gargsggl&a#& Eﬁlrél%r tgrch JRHFTPR g?"gsp'érj' f4Rd ;?7@;“ | ow
solid. 20 column GhidpthadbogrepHty .net hacrylate (5.59 g, 30 nmol),

N, N' - di cycl ohexyl car bodi ipm 2 27 11 | .
6- car boxy- 3, 5- di met hyl 0, PR HS sl |t%£‘€d’$p"1‘%5’%‘?)(43'7a%d 389 mmo1)

t et rahydr of ur aan@i5@imethedr sudiftoxiden (00 M1) wetdrpetnéskad2tlask to nake
asolution andghngraneutyph, 372408 GOUIYL S 6 2eBhyi o8-

tenperature for A white preclpitate was Totned hé reaction
pro- gt@ssedmegha 1aRt-dh itolvar acdiripitetd arbafy take reac?0oa, 26e0 mmoddite
precipitate i ed! 8¢ bow quq SEP o] n

purificati onvﬁ‘gg%aﬁgrwggagu}dﬁdaanﬁ@%% 3 Wehree s(:_ar r?{e%'t' bu?n?oqgleve

6- met hacryl oyl ®kyliuxgl was 8 ubigichetdtio &Ba¢ﬁtnna@tlrﬁematbmnyraterpﬁl-
(Rt oo o TEEhbater AR S UG gP IRGkbagflg, et
methanol (500 m1) was added to the reaction mixture, and

15 the precipitate deposited was filtered. The resultant
precipi tate was dissolved in water, and hydrochloric
acid was added to this solution to give 6-carboxy
3,5-dimethyl-2-thiouracil (2.88 g) as a 1ight yellow
solid.

20 6-Hyd roxyhexyl methacrylate (5.59 g, 30 mmol),
N,N'-dicyclohexylcarbodiimide (2.27 g, 11 mmol),
6-carboxy-3,5-dimethyl1-2-thiouracil (2.00 g, 10 mmol)
and tetrahydrofuran (50 ml1) were put in a 200-ml
three—-necked flask to make a so1htion, and the solution

25 was continuously stirred at room temperature for 3 days.

' A white precipitate was formed as the reaction pro-
gressed, and after the completion of the reaction, the
white precipitate was filtered out. Then, the same

- separation and purification operations as in Example 1

30 were carried out to give 6-methacryloyloxyhexyl
3,5—dimetﬁy1— 2-thiouraci 1-6~-carboxylate [P] (1.13 g,
3.07 mmol) represented by the following formula. The
results of NMR (d6DMSO), MASS and elementary analysis

are shown below.



70 “lerr] NVR ([err], ppm; 1.3-1 .7 (8H,

-COO-CHerr](CHerr])[err]CHerr]-0CO) 10 1.87 (3H,

CH2=C- CH3) 2.36 (3H, C=CCcHerr]) 3.68
(3H, N-CHerr]) 4.09 4.13 (4H,

-COO-CH err](CHerr])[err]CHerr]- 5.65, 6.01 (2H,
CHerr]=C) 15 12.3 (1H -NHY MASS (M+1) =368

El ementary analysis; Cerr]JHerr]Nerr]Jerr]S

C H N 20 Cal cul at ed 55. 42 6. 57 7.60

Found 55. 48 6. 54 7.-61 Exanpl e Under an
at nosphere of nitrogen, an ethanol 25 solqmn (50 n1) of%g hyl mal onat e
(16.0 g, 0.1 nol) was Zbowly added d rature usi ng
a dr oppi ng funnel, to

et hanol sol ution (300 ,LI. J
et hoxi de (13 g, 0.2 mol) Hn a 1-L three- neck gsk After th

conpl eti on the()l-rlgmﬁ}e—@@-t(@ﬂz)s ” _ H
CH3 O

NMR (&, ppm); 1.3-1.7 (8H, -COO-CH2 (CH2)sCH2-0CO-)

10 1.87 (3H, CHz2=C-CHs) | '
2.36 (3H, C=C-CHs)

3.68 (3H, N-CHs) |

4.09, 4.13 (4H, —-COO-CHz (CHz )4 CHz ~OCO-)

5.65, 6.01 (2H, CHz2=C-)

15 12.3 (1H, —NH-)

MASS (M+1)* =368

Elementary analysis; C17H24N2053
Cc H N

20 Calculated 55.42 6.57 7.60
Found 55.48 6.54 7.61

Example 17

Under an atmosphere of nitrogen, an ethanol
25 solution (50 ml1) of diethyl malonate (16.0 g, 0.1 mol)
was slowly added dropwise at room temperature, using a
dropping funnel, to an ethanol solution (200 ml) of
sodium ethoxide (13.6 g, 0.2 mol1) in a 1-L three-necked
flask. After the completion of the dropwise addition,
30 the mixture was refluxed with heating. Successively, an
ethanol solution (100 ml1) of triethyl orthopropionate
(17.6 g, 0.1 mol) was slowly added dropwise, using a
dropping funnel. After the completion of the dropwise
addition, the mixture was refluxed with heating for 6
35 hours. The mixture was then left alone to cool to room

temperature, ethanol was distilled off under reduced



30 the m xture was refluxed with heating. Successively, an et hanol

sol uti on (100 m) of triethyl orthopropionate (17.6 g, 0.1 nol) was

sl ow y added dropwi se, using a dropping funnel. After the conpletion
of the dropw se addition, the m xture was refluxed with heating for 6
35 hours. The m xture was then left alone %9 cool to room t enper at ur e,
et hanol was distilled off under reduced

71 ressure, .200 was, added to ue

mi xt ure \a/as exPrEEEYE i [23; t"herof(t"ﬁ?fe% t‘f’?r%s?d‘t’?ﬁe St H'&s %é'fer ﬂﬂé@

washed with satheamdc tamecowss sodk cacted whtbrethesol(dthires, tdmesd overrhe
anhydr ous magn I 5 fate gy entrated. The resi due wa

distilled undegihgqlﬁgahceaﬁﬁwﬁgs t%fgﬁv%agFE?ﬁ?? qufﬂgfysfdéﬂwyl-

met hyl enemal onathdofrid.e? splution, dr1ed ovéhdenhadrahsnmpbams1ﬁhIudWogen
an et hanol Luti f, di et 1- et hox ne-

nal onat e (1 fg% Sg%m()cl%%cv%?strg t%\ Yy a dr%%E)gU\%sgagt & S@ﬁgérﬁe Fide'r

t enper at ur e, usedgcaddrporqssng’é urmnegive odaelth?yhameét hoxysdHettihgn (50 m ) of

sodi um et hoxi d ) a 500-m three-necked flask. After
t he conpl et onﬁggﬁﬁeg'eﬁ‘%g’ oa[)% s(ei ac12d| ?'on, the m xture-was refluxed wth

15 heating. Successivel yUngderetararat mesphe renof 501 trdpgeh, an eltihanreda (3. 8
g, 0.05 nol) 'Iibcqwrny @&eien )drcgpvq et 1 4 ﬁf?gg?[ ?W%ﬂ%&&%?yl’ise'n@ a

dr oppi ng funne t'he opw se” a t he
mxture wa30 matenabeed 18 .t sheaQ 0fy nal) auas)usl;owtheadﬂgtiudeome sehant 20

oft (2l one 10 Fogh (BuRMRARICIAHE o WFosdnf PGRRET, to HhX LU

added to water (200 m) in a heake cehtr at loric acid
was added to tBelu&dgint {H0 m1) ol LRIGIumagthe kideb(3a4l gghD P86| Imod )sdln d

was deposit- 5 568-miNGhERR: wetcﬁ(deoeoﬂ%%ﬂ/as AELEFT et QolbYBEEbIW 020
6- et hyl - 2-t hi our aci 1- 5- carbOﬁylate (7.3
the dropwise addition, the mixture was refluxed with

15 heating. Successively, an ethanol solution (50 m1) of
thiourea (3.8 g, 0.05 mol) was slowly added dropwise at
room temperature, using a dropping funnel. After the
completion of the dropwise addition, the mixture was
refluxed with heating for 3 hours. The mixture was then

20 left alone to cool to room temperature, and the reaction
mixture was added to water (200 ml1) in a beaker. Con-
centrated hydrochloric acid was added to the resultant
solution, and thereby a 1ight yellow solid was deposit-
ed. The deposited solid was filtered to give ethyl

25 6-ethyl-2-thiouracil-5-carboxylate (7.3 g).

Potassium tertiary butoxide (43.7 g, 389 mol)
and dimethyl sulfoxide (400 ml1) were put in a 2-L
egg-plant type flask to make a solution, et hyl
6-ethyl-2-thiouraci 1-5-carboxylate (5.70 g, 25.0 mol)

30 was slowly added dropwise to this solution, and the
mixture was subjected to reaction at room temperature
for 1 hour. After the completion of the reaction,
methanol (500 ml) was added to the reaction mixture, and
the precipitate deposited was filtered. The obtained

35 precipitate was dissolved in water, and hydrochloric

~acid was added to this aqueous solution to give



Potassi'umtertiary butoxide (43.7 g, 389 nol) and di nmet hyl sul f oxi de
(400 M) were put ina 2-L - egg-plant type flask to nmake a sol ution,
et hyl 6- et hyl - 2-t hi our aci 1- 5- carboxylate (5.70 g, 25.0 nol) 30 was
slowy added dropwi se to this solution, and the m xture was subjected to
reaction at roomtenperature for 1 hour 2After t he conpl etion of the
reacti on, nmet hanol (500 m ) was added t% 'the reaction m xture, and
the precipitate deposited was filtered. The obtained 35 precipitate was
di ssol ved i n Watearbany-fyeatdyArgrithiouragid wed. WRided as ehild sbdueous
solution to Ji¥&11ow solid. 72

5- car boxy- 6-ethyl -2-thi ouracil. (3. 10 | i ght el l ow solid.

6- Hydr oxyhexyl nethacryl§rBY95°5gW§x£iJmﬁﬁhQCrv1ate (5.59 g, 30 mmol),

N, N - d'CyC|OhQVYNCﬁHb99bWHh@ﬁyﬁ%a%ﬂdﬁ11%ﬁdﬁnﬁézzﬁ g, 11 mmol),
5-car boxy-6-ethyl -2-thiouracil _(2.00 nmol nd t et rahydr of uran

9,
(50 M) wer® phircrRbaxyof-Rithyresthiou 'h%‘?:kWed( kﬂgkgt-omaﬁ'émé)scﬂ“lﬂtl on,

and the sol utipptPaRydrofaPani TOUNT) Sdrd g5k &t h0RNPHAIRE! dhireef O 3
days. A white precipitate was fornmed as, the reaction pro- 10 gressed,

and after the eBfkPdt ifdaskf tondake & ishiutiRn, anghthe gedeitiionam@snas

filtered out. cdRePnubli8 152 rrecﬁ%&arraédrﬁmtéfﬂ e PHELFECEbIFOR QRYYsALI QNS a
in Example 1 were carried out todflve - acryloyloxyhexyl

6- et hyl - 2- t hi cuPh&e| Psecd Pidateamay "("13‘143% the T eacting Prospresent ed
by the fol{gw ?‘Beé@éﬂ“' and Elﬁerresuﬂet Tomp1 i SWFo £ dGRYEPLachen ,arthe
el enentary analysis are shov;c/n fovs( CH3

1te precipi tate was tered out. Then, the same
separation and pur1f1cat1on operations a in Example 1
were carried out to give 6-methacryloyloxyhexyl
6-ethyl-2-thiouraci1-5-carboxylate [Q] (1.14 g, 3.1
15 mmol) represented by the following formula. The results

of NMR (d6DMSO), MASS and elementary analysis are shown

below.
%
20 CH2=C_ICIO-(CH.2)6—OC I NH [a]

CH3CH, ﬁ S

NMR (&8, ppm); 1.02 (3H, -CH2CHs)
1.3-1.7 (8H, -COO-CHz (CH2 )4 CH2-0CO-)
1.87 (3H, C=C-CHs)
2.05 (2H, -CHz2CHs )
4.09, 4.13 (4H, -COO- CHz(CHz)aCHz—OCO )
) 5.65, 6.01 (2H, CH2=C-)
3 ~ 12.5 (2H, -NH-)
MASS (M+1)* =369
Elementary analysis; C”H24 2053

25

C H N
35 Calculated 55.42 6 .57 7.60
Found 55.42 6 .59 7.63



[err] ~ NVR ([err], ppm; 1.02 (3H, -CHerr]CHerr]) 25
1. % 1.7 (8H -COO-CHerr](CHerr])[err]CH err]-0C0O) 1.87
(3H, C=C-CHerr]) 2.05 (2H, -CHerr]CHerr])

4.09, 4.13 (4H, -COO-CH err](CH err])[err]CH err]-0C0O)

5.65, 6.01 (2H, CHerr]=C) 12.5 (2H, -NH) MASS
(Mtl)[err] =369 - Elenentary anal ysis; Eferr]H[err]N[err]C{err]S

C H N 35 Cal cul at ed 55.42 6. 57 7.60

Found Egamples 48540 347 agl Comparative examples 1 to 4 73

Exanpl es 18 to 34 and CQquthtduVrE‘ace?(ﬁ"%:eﬁvéﬂ\Peé &A to Q) showh’ in

Thi ouracil derivatives (Ato Q shown in and the foll ow ng
known 11- net hh&byeoyl.oapd the flommwaaelsmwnbéiymuectha@wcﬂ[q&ﬂoxy—

10- ”EthacrylOYlQxﬁndé@ad@ﬁ%@aﬁHJQWHP@eQPh@SPh?te1bsheQﬂchylgy1ox

4- nethacryloyloxyethyl trimellitate anh i wer e use
-adhesi ve 5 efesyils dikgidesroenrhrsehate obd ﬂﬂﬂaﬂsmﬂémécéwémmkﬁﬁyethy1

respectively. ¢ (TR@13Y rmteura%&mmbrﬁylﬁéwnﬁsea tRed tHiIHESi Ve
derlvatlves are as shown above.
effects thereof on dental noble metals were examined,
respectively. The structures and abbreviations of the

thiouracil derivatives are as shown above.

10
‘|3H3 | _COOH
CH2=CCO(CH2)10CH _ [R1]
.‘:', . N\COOH
15
g
CH2=CICO(CH2)100 T'—OH [S]
20 OH
CHg
CH2=Cﬁ0CH2CHZOC C\ of
25 O

Each of these compounds is made to be an ace-
tone solution of a concentration of 0.5% by weight which
-30 was assumed to be a metal surface-treating agent.
"KINPARA 12", a dental gold-silver-palladium alloy (made
by Towa Giken Co., 10 x 10 x 3 mm) and a pure gold p1éte
(10 x 10 x 3 mm), which were adherends, were abraded
with #1500 waterproof abrasive paper, and then sand-
35 blasted. An adhesive tape wherein a hole of 4 mm in

diameter was made was stuck on the treated surface of



[err] ' Each of these conpounds is made to be an

ace: ~tone solution of a concentration of 0.5% by wei ght which 30 was
assunmed to be a netal surface-treating agent. "KI NPARA 12", a denta
gol d-si |l ver-pal | adi um al | oy (nade by Towa G ken Co., 10 x 10 x 3 nm)
and a pure gold plate (10 x 10 x 3 mm),zphich were adherends, were
abr aded w th #1500 wat er pr oof abraS|ve paper, and then sand- 35 4
e
3;§S;?SckAgna?Ee§%¥g %gg mgfggg?ag g% area o) berthesfugnfﬁgétgﬁs m

Each of the surfaces was coated with each of the previ-
ously prepared metal surface-treating agents, using a
brush, respectively, and the acetone was volatilized by
5 air drying. One minute later, kneaded paste of "Bistite
resin cement"” (made by Tokuyama), a dental adhesive, was
piled on each of the surfaces treated with each of the
metal surface-treating agents, respectively. Then, a 8
mm x 18 mm SUS304-made round bar, which was previously

10 sandblasted, was pressed on each of the adhesive surfac-
es to'carry out adhesion, respectively. The excess
resin cement was removed, and one hour later, each
adhesion test piece was immersed in water of 37C . 24
Hours later, tensile adhesive strength was measured,

15 wusing an autograph (crosshead speed: 10 mm/min) made by
SHIMADZU CORPORATION. 1In each case, the measured values
on 6 test pieces were averaged, and the measurement
results were shown in Table 1.



"each adherend to fix an area to be adhesive-treated. Each of

t he. surfraces was coated with each of the previ- ously prepared netal
surface-treating agents, using a brush, respectively, and the acetone
was volatilized by 5 air drying. One mnute |later, kneaded paste of
"Bistite resin cenent" (made by Tokuyarmg), a dental adhesive, was

pil ed on each of the surfaces treated with each of t he net al
surface-treating agents, respectlvely E& mm x 18 nm SUS304- made
sand asted was

74

round bar, which was previously 10 pressed on each of the
adhesi ve surfac- es to carry out adhesion, respectlvely ~The excess
resin cemenf Was TENMOVEW, —amnd _one tour—tafer—each adhesten—test—ptece
was i mersefl in water of|Asthesrivec compo- I-M!?%si‘e&er Adheislizeadhesi ve
strength wap neasured, lRenksiify e aut ogﬁ'{%ﬁbs@% st repsdd: toldhent ni n)
made by SHI MADZU CORAGRATaGe— tneadddae 2reaPyred apddued ate pn 6
test piecesluere averagd®9eid t he neasur MBH resuMP8& were shown ih--
Table 1. Example 18 21 /5 25
Table 1 Adhesive conpo- Hhesi ve Adhesi ve
nent in the stiendth to sBrength tp the2s 29
sur f ace-t r epti-rg—K-NRARA—12 piH-e—gol d—pl-at-e agent
MPa MPa Exa@plle 18 C A 24 21 28 25
19 B 24 29
' 21 D 22 27
22 E 18 23
23 F 20 25
24 G 22 27
25 H 22 25
26 I 22 25
27 J 22 24
28 K 21 25
29 L 22 24
30 M 23 28
31 N 23 27
32 o) 24 27
33 P 20 24
34 Q 23 28
Comparative
example 1 R 11 10
2 S 10 9
3 T 10 9
4 - 10 9




20

22

23
22
26
22
29
23
32
20

10

5 wé% examinedﬁ

10

F

27
27
24

24
22

20
25

22
28

L 22
%ﬁ?mp1es 35'4%1

0

Using4Compound (B) @fown in Example 19 in
T ﬁﬁe 1, the e?ﬁéct f the g%ncent tion on%he a sive
e 1 R i? dhe

Conpar ati ve exa

28
25

7625
24

E
H
K

N

21
18
24
22
27
21
30
23

D

G

J

M

P

Scomponent contdined in the met&®1 surface-3Ireating agenft

acetone to prepare acetone solutions having concentra-
0.005 and 0.001 %

- tions of 20,

by weight,

Examples 18 to 34 were carried out except that each of

these solutions was used as a metal surface-treating

~agent,

plate were examined.

and thereby adhesive effects on "KINPARA 12", a

dental gold-silver-palladium alloy, and a pure gold

10, 5,

respectively.

1, 0.5, 0.1,

0.01,

Namely, Compound (B} was d%%so1ved in

The same operations as in

The results are shown in Table 2.

Table 2
Concentration Adhesive Adhesive
of the adhesive [strength to |strength to the
component KINPARA 12 pure gold plate
wt% MPa MPa
Exampile 35 20.0 15 16
36 10.0 16 18
37 5.0 19 21
38 1.0 22 25
39 0.5 25 28
40 0.1 23 28
41 0.01 20 24
42 0.005 17 17
43 0.001 14 16

23
25
25

27



76 " Exanpl es 35-43 Usi ng Conpound (B) shown in Exanple 19
in Table 1, the effect of the concentration of the adhesive .
conponent contained in the netal surface-treating agent 5 was exam ned.

Nanel y, Conpound (B) was dissolved in acetone to prepare acetone
sol utions having concentr a- tions of 2G7 10, 5 1, 0.5 0.1, 0.01,
0. 005 and 0.001 % by weight, respectively. The sane operations as in

of 10 these solutions

Exanples 18 to A,rr|-o out exgeet t hat p§ac
was used as a F and t her eby adhesive

ef fects on "KI NPARA 12", Iao 5%dwtmy1 gmédhachryehtpalsloadjtumnaldmmonand a

pure gold ate exam nhe The.regults are sho Tahl e
Tabl e 2 NG “%%%c‘e"r‘.??é?'i“B}'me S ANRBsPrEPaTe Adhgs'l 3‘3’9 same
of the adhesi vevamstererag hint cExabp bagt h8t dot B4, "KINPARA 12", L @@orent

0,
I\K/:DQIPARA 12 5 pll’\rqgg%mngepé'gt%ﬂoy, was coafgd with t\e\ﬂe@soféxtiol\r/ﬁa and one 36
10.0 minide later, the l8oated surface w3dgd washedwith pure
19 .1 22 . 25
39 0.5 é%%tone, aﬁ% the ggme staég1gss steel bar‘ﬂf in th%_l
23 -eXamples was bondeld onto tBeOtoated surfac20 with 24

"Bistite resin cement" (made by Tokuyama) to prepare an
10 adhesion test piece (Example 44). On the other hand, a
test piece coated with methyl methacrylate alone (Com-
parative example 5) was also prepared as a comparative
example. In the same manner as in Examples 18 to 34,
these test pieces were immersed in wéter of 37°C for one
15 day, and tensile adhesive strength was measured. As a
result, the average adhesive strength was 23 MPa in

Example 44, whereas 10 MPa in Comparative example 5.

Examples 45 to 61 and Comparative example 6

20 A 0.5% acetone solution of Compound A used in
Example 18 was prepared. In the same manner as in Exam-
ples 18 to 34, "KINPARA 12", a dental ndb]e metal alloy,
and a "pure gold plate" were coated with the solution,
and after the adherends were air dried, the same stain-

25 1less steel bar as in Examples 18 to 34 was bonded onto
the adherends with "Bistite resin cement" (made by

" Tokuyama) to prepare adhesion test pieces (Example 45).
Likewise, adhesion test pieces (Examples 46 to 61) were
prepared using Compounds B to Q. On the other hand, the

30 same stainless steel bar as in Examples 18 to 34 was
bonded, uéing Bistite resin cement, onto "KINPARA 12"
and a "pure gold plate"” each coated with pure acetone
liquid alone, to prepare test pieces (Comparative exam-
ple 6). For the assessment of adhesion durability, one

35 hour after the adhesion.'these test pieces were immersed
in water of 37C , and 24 hours later, a heat cycle test



42 © 0.005 17 17 43 0. 001

14 ' 16 77 Exanmpl e 44
and Conparative exanple 5 A 0.5% et hyl methacryl ate sol ution
of Com pound (B) used in Exanple 9 was prepared. In the sane

manner as in Exanples 18 to 34, "KINPARA 1%g a dental 5 noble netal

all oy, was coated with the solution, and one mnute |ater, the coated

surface was washed w t cetone, and_ the s r’ﬂ;\I st.ai nl ess st eel bar
as in the ‘?ﬁﬁ'e'% tng% gﬁﬁﬁeﬁ‘ 8RES Vﬁéecaétté?d'“é& Sl dmpersed inpgistite
Eesi n ?:erreng " (tmmh;ertytﬂ'okwdjm#tab]pr Qaabe ba the ,adwmsh aepesdt pieCeand
Exanpl e 44). e ot pi ece coate

net hacryl at e alg(;bn 1 RF f°rp%'?3t1" guéﬁawﬁfecg)r Ciovgp ‘ﬂb(geteﬂx%\%
conparative arekatid e. téms { he adhesimansitraagth Mma&dp 3the

t hese test e 8 in of, 37[err]C for one 15 day, and
tensile adheS| \C/re s‘rﬁe%g?ﬂe V\%E‘)Wéa’éﬂmiagiﬂsg result, the average
adhesive strength was 23 MPa in Exanpl e 44, whereas 10 MPa in

Conpar ati ve exanpl e 5. Exanpl es 45 to 61 and Conparative exanple 6 20
A 0.5% acet one sol ution of Conpound A used in Exanpl e 18 was prepared.
In the sane manner as in Exam ples 18 to 34, "KINPARA 12", a dental
nobl e nmetal all oy, and a "pure gold plate" were coated with the

sol ution, and after the adherends were air dried, the sane stain- 25

| ess steel bar as in Exanples 18 to 34 was bonded onto t he adherends
with "Bistite resin cenent” (nmade by Tokuyama) to prepare adhesion test
pi eces (Exanple 45).



Li kewi se, adhesion test pieces (Exanples 46 to 61) were pr epared using
Conpounds Bto Q On the other hand, the 30 sane stainless steel bar as in

Exanples 18 to 34 was bonded, using Bistite resin cenment, onto "KINPARA
12" and a "pure gold plate" each coated with pure acetone l'iquid
al one, to prepare test pieces (Conparative ggam ple 6). For the
assessnent of adhesion durability, one 35 hour after the adhesion, these
test pieces were i mersed in water of 37[err]C, and 24 hours later, a
heat cycle test 78 wherein the
test pieces were alternately i mersedTeRle 3tenperature-adjustabl e water
bat hs, each kept at 4[err]C and 60[err] C, each for one m nute was
carri ed out ~000 tines and then tensjle adhesive strength was
measured. The 5 results [Adhedionmd) domplrbl EAGhesive . Adhesive
79 _ nent infgHd e 3 |[strength to | sV &L AR
Adhesive - Adhesi ve |surface-treatimNIKINPARE 12 | pursd rgGf Ipitate
strength tojthe agent surface-trepMPaag KINPARAMPa pure gold plate
agent Example 45 | Ara 17 (21) 19 (25)

46 B 22 (24) 26 (29)

47 Cc 21 (24) . 26 (28)

48 D 20 (22) 24‘(27)

49 E 16 (18) 20 (23)

50 F 17 (20) 20 (25)

51 G 20 (22) 23 (27)

52 H 21 (22) © 23 (25)

53 1 22 (22) 24 (25)

54 J 22 (22) 23 (24)

55 K 21 (21) 23 (25)

56 L 20 (22) 23 (24)

57 M 21 (23) 25 (28)

58 N 20 (23) 24 (27)

59 o 23 (24) 25 (27)

60 P 20 (20) 24 (24)

61 Q 21 (23) 25 (28)

Comparative
example 6 - 2 (10) 2 { 9)

( ) Initial adhesive strength



Exanpl e 45

B

(24 .
(27)

50
20
23
54
21
23
58
23
24

Conparative exa
Initial

(

)

(22)
(25)

(21)
(24)

(24)
(24)

10

15

20

25

A 17 (21) 19 (25) 46
22 (24) 26 (29) a7 C
26 (28) 48 D 20 (22)
49 E 16 (18) 20 (23)
= 17 (20) 0 (25) ol
23 (27) 52 21 (22)

3 53 w5ﬂ9?§%5 any of tQS @ggf% surface-@ﬁyatfag

agdhtf¥5yas used (Exafiples 45 to 61), there wad f2ase
57 . M %1 2%) 25 (282
Nwhere t he aéﬂffh&? strengthzg (2 f metal af@gf thé heat
c;aﬂe(Zﬂest was larg60y lowered cOmpared with 2hd 2itial
qes16ve strengtlg (the values 1n( %ﬁ%& (?)arentheszes( 21%9)
&ﬁh&a\ﬂﬂstergthe other hand, in Comparative example 6,
the adhesive strength was Targely lowered.

Examples 62 to 78

A 0.5% acetone solution of Compound A used 1in

Example 18 was prepared, and then in order to assess the
s torage stébility of the primer, the solution was stored
in a constant temperature chamber of 37C for 2 months.
In the same manner as in Examples 18 to 34, "KINPARA
12", a dental noble metal alloy, and a "pure gold plate"
were coated with the primer after the storage, and after
the adherends were air dried, the same stainless steel
bar as in Examples 18 to 34 was bonded onto the
adherends with "Bistite resin cement" (made by Tokuyama)
to prepare adhesion test pieces (Example 62). Likewise,
0.5% acetone solutions of Compounds B to Q were pre-
pared, and stored at 37C for 2 months, adhesion was
carried out using them to give adhesion test pieces
(Examplies 63 to 78). One hour after the adhesion, these
test pieces were immersed in water of 37C , and 24 hours
Tater, tensile adhesive strength was measured. The
results are shown in Table 4.

21
24
G

K

0



80

used (Exanples 45 to 61),
of each netal
with the initial
On the ot her
strength was | argely | owered.

Table 3).

Whenever any of the netal
there was no case

after the

hand,

heat

acet one sol ution of Conmpound A used in

then in order to assess the

sol ution was stored

surface-tr

Exanpl e 18

storage stability of the prinmer,

eating

t he adhesi ve

was prepared, and

"t he

in a constantT2R®et ature chamber of 37[err]C for

2 nont hs. In the sane manner as in Exanples 18 to 34, "KINPARA 15 12",
a dent al no Ie et a: a! ! Uy’ Gr‘:d & "pllrn ﬂn| r‘l nl ate" _were coated \I\ﬂfh the
priner aftef the storageAd@n¢1abtemmpo—th dteeinands fhealivedri ed, tjhe
sanme stainlpss steel inem tag ni théxanpl efss gt B4 ovqs tirended @6t @hkhe
adherends wth "Bistite |ssgifaceetmertin NBARPO KB/ alipurd0 gbddppeaaesq
adhesi on tekt pieces (EX@aasnd 62). Li kew JMPa 0. S%JM@atone sol utions of
Conpounds H gQafbYE" €2 Pr(E- pared, an 37Terr Z mgnt hs,
adhesi on &Lcarg?ec out usiﬁd t hem tjo glve&% esijon tégt(gséc
(Exanples 68 to 78).g30]e hour agter the Ja @h)th(nse 25 g > pr edes
were imersied in water qf 37[err] C  and 24 hour ater,
adhesi ve stjrength wag4 mgasured. ¢ The resgy teqy e whomnzbn(ggyle 4.

'65 D 22 (22) 26 (27)

66 E 19 (18) 22 (23)

67 F 18 (20) 26 (25)

68 G 23 (22) 27 (27)

69 H 22 (22) 24 (25)

70 I 23 (22) 25 (25)

71 J 21 (22) 22 (24)

72 K 20 (21) 23 (25)

73 L - 23 (22) 24 (24)

74 M 22 (23) 25 (28)

75 N 25 (23) 26 (27)

76 0 23 (24) 25 (27)

77 P 20 (20) 25 (24)

78 Q 22 (23) 25 (28)

( ) Initial adhesive strength

agents was
where the adhesive strength
cycle test was largely | owered conpared
5 adhesive strength (the values in the parentheses in
i n Conparativeiexanpl e 6,

Exanples 62 to 78 10 A 0.5%



81 ) Tabl e 4 Adhesi ve conpo-
Adhesi ve Adhesi ve : nent in the strength to
strength to the surface-treati ng KI NPARA 12 pure gold plate
agent MPa ~ MPa Exanple 62 A 20
(21) 23 (25) 63 . : 25 (24) 29
(29) 64 C 24 (24%6 28 EZS) 185
?18) gg Eggg Also 2\@5&1272he meta& surface-t refé:iclg))agents 26
(25) @Fter the stdrage at 37°C 280¢22) months we¥e (uded (Exam- 69
|(_|22) §§1 22§62 to 78),2471iilqe2?l was ng cagg where the I(aﬂbesive gg
(24) BXrength to d&ach metal wa20162gply lowered3 dotfpared with 73
I(_23) 5 gé:hﬁeggygm tial adl'%é% \?é)strengtkI (Zﬁe va1ue3251; n(Mzté}e paren- gé
(27) ktheses in Talle 4). 23 (24) 25 (27) 77
P 20 (20) 25 (24)

Example 79

10 -

15

20

25

30

35

10-Me thacryloyloxydecyl 2-thiouracil-5-carbox-
ylate [C] (0.001 g), 11-methacryloyloxy-1,1-undecane-
dicarboxylic acid [R] (1.4 g) and acetone (18.599 g)
were mixed to give a uniform solution, which was assumed
to be a metal surface-treating agent. "KINPARA 12", a
dental gold-silver-palladium alloy (made by Towa Giken
Co., 10 x 10 x 3 mm), "WACROME", a dental cobalt-chromi-
um alloy (made by Towa Giken Co., 10 x 10 x 3 mm), a
pure gold plate (10 x 10 x 3 mm) and a pure copper plate
(10 x 10 x 3 mm) which were adherends, were abraded with
#1500 waterproof abrasive paper, and then sandblasted.
An adhesive tape wherein a hole of 4 mm in diameter was
made was stuck on the treated surface of each adherend
to fix an area to be adhesive-treated. Each of the
surfaces was coated with the previously prepared metal
surface-treating agent, using a brush, and the acetone
was volatilized by air drying. One minute later, knead-
ed paste of "Bistite resin cement" (made by Tokuyama), a
dental adhesive, was piled on each of the surfaces
treated with the metal surface-treating agent. Then, a
8 mm x 18 mm SUS304-made round bar, which was previously
sandblasted, was pressed on each of the adhesive surfac-
es to carfy out adhesion, respectively. The excess
resin cement was femoved, and one hour later, each
adhesion test piece was immersed in water of 37C . 24
Hours later, tensile adhesive strength was measured,
using an autograph (crosshead speed: 10 mm/min) made by
SHIMADZU CORPORATION. 1In each case, the measured values



78 - Q 22 (23) 25 (28) ( ) Initial

adhesi ve strength ' 82

Al'so when the nmetal surface-treating agents after the storage at
37[err]C for 2 nonths were used (Exam ples 62 to 78), there was no
case where the adhesive strength to eggh netal was |argely | owered

conpared with 5 the initial adhesive strength (the values in the paren-
theses in Table Met hacr yl oyl oxydecyl
o Chiour aci |- BBl 8t A GRSR MtY tyeppgeq) and the MeaiiTehot

11- met hacryl oyle®in-ts Wwarnwlesteoven in Tabtarboxylic acid [R (1.4 g) and
acetone (18.599 Q) were m xed to give a uniformsolution, which was
assumned to be a netal surface-treating agent. "KINPARA 12", a

dent al gol d- sExeap s 180ittong8 | oy (nade by Towa G ken 15 Co., 10 x 10 x 3

;WA dent F d Gk
gg?, 10 x IO x 3am"r)e,n : ectoqausfu'pgoﬁg)‘!}c;n H%?E"%J g%"%%sxn’% %ﬁ)eygr?g'p‘)sp’urgn
copper plate tionslGhowrD tn rabe whiwdreepeepdiredendso ndeimg dor ades] Wit h
#1500 wat f d b t
wherein & nol S1orupmt EHEELe 79 ANE aGRRE VA ranp b R R ™
surface of. eamreiza:lrservmrtfe medsurfed am theasamebmaadlessiase-thegastiod. B'acé] of
the  surfacgs ugs SR A Ted "Eror SHbANSTY RRENY 8 THElnis
surface-treating agen usin , acetone "25 ‘'was vol atilized
by air dr yongco@meorhmn,e ﬂhae estructades anddaphsee iaftiobBisstaft &heesin _
cement” (Made % SRk AIIR- cdhtai AFRE 2 mBERTILYS1 2025 minofih 1Y AR e the

sur f aces

shown below.



treated with the netal surface-treating agent. Then, a 8 M x 18 mm
SUS304- nade round bar, which was previously 30 sandbl asted, was pressed on
each of the adhesive surfac- es to carry out adhesion, respectively.
The excess resin cenent was renoved, and one hour |ater, each

adhesion test piece was inmmersed in materggj 37[err]C. 24 Hours | ater,
tensi |l e adhesive strength was neasured, 35 using an autograph (crosshead
speed: 10 nm m n) made by SHI MADZU CORPORATI ON. I n each case, the

measur ed val ues 83 on 6 test
pi eces were averaged, and the_jeasurenent results were shown in Table 6.
Exanples 80 to 93 5 Tﬁat

al surface @?ﬂ”g agents of the
a

conposi - ‘tions shown in Ta&le 5 were prefare ccording to the

process of Exanple 79, erﬂlzﬁm“@@(/@}g)rﬁmﬂh to various metal s were
neasured in the same manner as |ttherei’n. "The\ _ neasurenent results are

shown in Table 6. In this 10 cqynection, the LOOHres and abbreviations
of the acidic group-containing (neth)acrylate nononers used are shown
bel ow. ‘84 .

[R]

fHs g
CH2=Cﬁ0(CH2)1'QO — r-— OH
0] OH
[S]

o p

= A
CHz=C{OCH,CH,0C -O: o

o ﬁ/

[T] 0

FHa | CHs

CH2=CﬁOCH20H20ﬁCH2CH2ﬁOCHchCH zOﬁC=CH2.
o (o) o ﬂ O

tur COOH
CH
e g

CH;=C{OCH,CH,0C —©:coon
o) ”~COOH

(v]



[err] ~ ' 85

Table 5 Thiouracil Acidic gr oup- derivative
cont ai ni ng Organi ¢ sol vent (W% . (meth)acryl ate
nmononmer (w% Exanple 79 C 0.005 R 7 acet one
Exanple 80 P 0.05 R 0.1 85 acetone Exanple 81 B
0.05 U 5 acetone Exanple 82 D 0.1 S 3
acetone Exanple 83 H 0.1 R 5 acet one Exanpl e 84
B 0.1 R 10 - _ethanol Exanple 85 Q 0.2 U+R
= 3+4 - acetone Exanple 8seTable § 2 R 5
et hanol -Exanple 87 C 0.5 T 10 acet one Exanple 88
F 0.5 1] 15 acetoneltoluene=1/,1 J:ygrer .89 B 0.5
R 5 afThooar & aNp| Ac i c Byrodpd V 5
MVA Exanplie 91 J 1} 8erivativeH contabning Oxgaindeesolvent
' (wt%) (meth)acrylate
monomer (wt%)

Example 79 | C 0.005 R 7 acetone

Example 80 P 0.05 R 0.1 : acetone

Example 81| B 0.05 u 5 acetone

Example 82 | D 0.1 . S 3 acetone -

Example 83 | H 0.1 R 5 acetone

Example 84 | B 0.1 R 10 ethanol

Example 85 | Q 0.2 U+R = 3+4 acetone

Example 86 | C 0.2 R 5 ethanol

Example 87 | C 0.5 T 10 acetone

Example 88 | F 0.5 u 15 acetone/toluene=1/1

Example 89 | B 0.5 R 5 acetone

Example 90 | B 1.0 Vv 5 MMA

Example 91 Jd 1.0 R 5 acetone

Example 92 | E 5.0 R 3 acetone

Example 93 | C 10.0 U 7 toluene




Example 92 E 5.0 R 3 acetone Exanple 93 C 10.0

U, 7 t ol uene '

Table 6 KI NPARA 12 Pure gold WACROMVE Pur e copper

pl ate pl ate MPa MPa

MPa Exanple 79 20 17 86 33 26 Exanpl e

21 23 26 21 Exanple 81 25

33 25 Exanpl e 82 24 26 33

Exanpl e 83 24 24 3 24 Exanple 84

27 28 34 Tab]%%Exarrpl e 85 27

35 27 Exanple 86 28 _ 27 35

Exanpl e 87 28 28 34 25 Exanple 88

23 24 KINPABA 12| Pure gé7dE{amMMACrBRE P4Pe copper

35 . 27 Exarple 90 glate - 26 | p¥dte

Exanpl e 91 23 MPa 24 MPa MPa 23 Exggmie 92

20 19 32 24— Eampte—93 8-

33 Exampie 79 20 17 33 26
Example 80 21 23 26 21
Example 81 25 26 33 25
Example 82 24 26 33 24
Example 83 24 24 33 24
Example 84 27 28 34 26
Example 85 27 27 35 27
Example 86 28 27 35 26
Example 87 28 28 34 25
Example 88 23 24 28 22
Examplie 89 29 28 35 27
Example 90 27 26 33 25
Example 91 23 24 33 23
Example 92 20 19 32 24
Example 93 18 19 33 25

86

MPa
80
26

24

27
26

28
25

19



87 ” Exanpl es 81, 82, 84, 87 and 90 represent the results
in the cases where different acidic group-containing (neth)acryl ate
nononers were used, Exanpl es 80, 82, 83, 85, 86, 88, 89, 91 and 92
represent 5 the results in the cases where different thiouraci

derivatives were used, and Exanples 84, 8gz 90 and 93 represent the
results in the cases where different sol vents were used. Exanples 79 and

93 show t he range of -t he cant ent t t ijpu idnderi i whi ch
the 10 test was carri edEe)(ﬁf",pqggd%Ex‘a%’egae‘gorgafr)ld;'g@ égo%?ﬁgge}(% %gﬁge of
the content ofeshdtaciici dhegr casecomteime i fferdmbt Ardidiygl ate nononer on
whi ch the tes reied. t e 88 | e I erein

pl ur al organiér%%%_ggp gﬁgg“ﬁe#@#ﬁﬁ%ﬁéigﬂ?ESGﬁkﬁémggsiéggg §§§§ﬁle wherein
15 plural aciBxemgilesp88ant®,ni8dg (@fet H&cr8B at89 noddnend. 92 wepeesend. In
al | the exgmplgs, 3dUGTEYS ShIILAD whe rd SPAY 44t ¢h YOGRRMR: the pure
gol d plate an he pur e copper plate were good: Furt her,
as apparent fdemivafkpaeissoreriectusesh 20 EExpPhel1 8 8Ad BXanPPeand &3d

bet ween Exanp theEFRITR) e L L V, e Kl NPARA
12", an al i’gﬁggg%\gséé‘%f ' IgI’:)i's?g(srlrgt“al1!s}€ean n%%l‘gh%é%af}gtf?gyﬁpgh- er,
conpar ed wi t hsphoendscwenecusesh adiximpipoup@cend 93 showi hhe range
(methyacryl at g sMRAGTRONIZR Y AHP XU PPT der FYATRLES ol twh O LAY
Conpar ati ve exanples to 8 n the same manner as in anpl e
79, metal 10 testf wes- tcagatiiasy caadentandbfExamr tespdRi andn88skbew ithe

Table 7 vere pLagar 8¢ Ahd RWHRHEYr Wk 'BRa1 d1Gr JApLESHERTaRRG ShOWN i1

{meth)acrylate monomer on which the test was carried
out. Example 88 is an example wherein plural organic
solvents were used, and Example 85 is an example wherein
15 plural acidic group-containing (meth)acrylate monomers
were used. In all the examples, adhesive strength to
"KINPARA 12", "WACROME", the pure gold plate and the
pure copper plate were good.
Further, as apparent from comparison between
20 Example 87 and Example 20 and between Example 89 and
Example 19, the adhesive strength to "KINPARA 12", an
alloy composed of base metals and noble metals is high-
er, compared with the cases where an acidic group-con-
taining (meth)acrylate monomer was not compounded.
25

Examples 94 to 95 and Comparative examples 7 to 8

In the same manner as in Example 79, metal
surface-treating agents of the compositions shown in
Table 7 were prepared and assessment was made. The

30 results are showﬁ in Table 8.



88 '

gr.oup- derivative containing Organi ¢ sol vent
(Wt % (meth)acryl ate nononer (wt% Exanple
94 B .5 - acet one Exanple 95 B 0.5
R 20 acetone Conparative exaggle 7
acetone Conparative exanple 8 B 0.5 R 5
Table 8 KI NPARA 12 Pure gold WACROMVE Pur e copper
pl ate pl ate MPa MPa
MPa Exanpl e 94 23 29Table 7 24 19 Exanple 95
22 23 25 18 Conparative exanple 7
9 33 25 Conparative exanple 8 -
- Thiouracil Ac1d1c83roup—
derivative | containing Organic solvent
(wt%) {meth)acrylate
monomer (wt%)
Example 94 B 0.5 - acetone
Example 95 B R 20 acetone
Comparative
example 7 - R 5 acetone
Comparative
example 8 B 0.5 R 5 -
Table 8
KINPARA 12| Pure gold WACROME Pure copper
plate plate
MPa MPa MPa MPa
Example 94 23 29 24 19
Example 95 22 23 25 18
Comparative
example 7 10 9 33 - 25
Comparative
example 8 - - - -

Table 7

Thi our aci |




Conparati ve exanple 7 is an exanple wherein a thiouracil derivative is

not contained, and there arised probl ens in adhesive strength to

"KI NPARA 12" and the pure gold plate. In each of Exanples 94 and 95,
the 5 content of the acidic group-containing (neth)acryl ate nononer is
out of the range, and therefore, the adhggive strength to "WACROVE" and
the pure copper plate is | onered. In Conparative exanple 8, an organic
sol vent i s not contglned nd therefﬁ 7 t.he thlouract dsriv: 10 ative
did not dissolve in th&®BRRARETYRoGXAMBIE, T iR, an eXAMP LS JWPEFRID Rononer

and a uni f ortth$oluaicdd desivaitive i@trminatbntainedExanpl ¢he?6 tariseal and

2oy EFRBYefa, ahoareie: St P it capHEPRRRaf € uBPE the’CoTe

with the netmureugbadepﬂaéatlngragammtnﬁuExamplesEanphd 88, a&beording to

the procegs [_th t he
stalnlesg§st§é?E% bg Zﬁe 8e§ o e cﬁo § E %ﬁﬁsgfgyﬁgquherends
usi ng "Bi st |menomern1semartt 'bf( redabe day:g'l‘w.kwedmﬁhewbéoeby the adhesiiore t est
pi eces (Exa [en |k | se hesi test pieces
(Exanpl es Qgg%?eﬁgﬁfm@ wabﬁbgﬁgpgbed%mﬁ ﬁft e?%%$§T éthacggtreating
agents used 1qwéBeExanﬁheCo&@ad§i1w94eﬁﬁhp%ﬁi8uuh87or§hnuhesoﬂhemthand
adhesi on t esy opj, Eeioh@aﬁﬂ?dca§%dWQ%@%d¥qF%f“¥ﬂ8“€h1ou Lgyi §edliQue was
applied (Conparative exa a Fepar edoUE3F T he ®adSessnent
of adheswm abi ki Hiid not diiesodive Hesethestcdbcegrovpechodniafingr t he
adhesi on, e r rgng 7 r and 24
hour s Iater (&QEﬁZ?E$§§ btggﬁo éfgpn qﬁf‘ |¥a%§£g9£ oA &ggehglternately
i mer sed in Qbhpenaﬂure adj ust abl e wat er baths each kept at 4[err]C
and 60[err]C, each for one m nute was carried out 5,000 tines, and then

tensil e 35 adhesive strength was neasured. The results are shown I n
Tabl e 9. Examples 96 to 102 and Comparative example 9

15 "KINPARA 12" and "WACROME" as dental alloys,
and a pure gold plate and a pure copper plate were

coated with the metal surface-treating agent used in
Example 89, according to the process of Example 79, and
after the adherends were dried, the stainless steel bar
20 was bonded to each of the surfaces of the adherends
using "Bistite resin cement" (made by Tokuyama), whereby
adhesion test pieces (Example 96) were obtained. Like-
wise, adhesion test pieces (Examples 97 to 102) were
prepared using the metal surface-treating agents used in
25 Examples 82, 83, 84, 85, 86 and 87. On the other hand,
adhesion test pieces in the case where pure acetone
1iquid alone was applied (Comparative example 9) was
also prepared. For the assessment of adhesion durabili-
" ties of these test pieées, one hour after the adhesion,
30 these test pieces were immersed in water of 37C, and 24
hours later, a heat cycle test wherein the test pieces
were alternately immersed in temperature-adjustable
water baths, each kept at 4C and 60C , each for one
minute was carried out 5,000 times, and then tensile
35 adhesive strength was measured. The results are shown
in Table 9.



5

90 Table 9 KI NPARA 12 Pure
gol d WACROVE Pure copper pl at e

pl ate MPa MPa MPa MPa 5 Exanple
96 28 (29) 26 (28) 33 (35) 24 (27) Exanple 97 21
(24) 23 (26) 31 (33) 23 (24). gg Exanple 98 23 (24) 24
(24) 31" (33) 23 (24) Exanpl e 99 25 (27) 27" (28)

31 (34) 24 (26) 10 Exanple 100 Tagfle (@7) = 25 (27) 32 (35)

23 (27) Exanpl e 101 . 28 (28) 26 (27) 31 (35) 23 (26)
Exanpl e 102 25 (28) 27 (28) 34 (34) 23 (25)

Conparative { —exanple (1 3 q 9 0~ 123) <t

15 ( ) lnitial adheldifiNPARA ér?g [fure gold WACROM}éw]eﬁIeB'éreaﬁwaﬁr he
netal surface-treating agent s PIed® (Exafpl es 96 to joBJatehere was
no case 20 ere the adhlesivMPare h_MPaeach aMPafter |t he MPa

cycle test Exlaripdel V6 ped (e9npar egdewi(bg)t he i git '(35%_ agheyia®
er

strength (theg values in ( é |2 stl 9%. M t he ot hand, In
Conpar ative efX#Pde997He 2dnééfde | 23s£PBAgth wAl (BBdel y | Bier@f) 25
Exanpl es 103 [exakipie 98 23 (24)The pat ghaguri{acgqt8gyi ng agentcayped in
Exanpl e 89 was stored in Ja constant hanmber of 37[err]C

for 2 nont hs.|Exa8@ded®¥y k 026hé2f2oc

"WACROVE", a |pWampd@ 900! [at 84 (273nd
t he resul t@nt met al sjurface-tre
st ai nl ess st g&xampl endd1bon88d (R8)e

eqper ature|cha
s270f(280 [Exafpl £34), K IQJ‘AFWSDZ",%

agBuUe7§opper 3p! E gyverle GoAat@L W t
I ng agent, anglt en"aij dried. The
h26f (29 agiheB&ndss) 23 (26)

Example 102 25 (28) 27 (28) 34 (34) 23 (25)
Comparative '
example 9 4 (10) 3 (9) 10 (23) 9 (18)

15 ( ) Initial adhesive strength

Whenever any of the metal surface-treating
agents was used (Examples 96 to 102), there was no case
20 where the adhesive strength of each metal after the heat
cycle test was largely lowered compared with the initial
adhesive strength (the values in ( ) in Table 9). On
the other hand, in Comparative example 9, the adhesive
strength was largely lowered.
25
Examples 103 to 109

The metal surface-treating agent used in

Example 89 was stored in a constant temperature chamber
of 37C for 2 months. According to the process of

30 Examplie 79, "KINPARA 12", "WACROME", a pure gold plate
and a puré copper plate were coated with the resultant
metal surface~treating agent, and then air dr{ed. The
stainless steel bar was bonded to each of the adherends
using "Bistite resin cement" (made by Tokuyama) to give

35 adhesion test pieces (Example 103). Likewise, adhesion
was carried out using the metal surface-treating agents



using "Bistite resin cement” (made by Tokuyams) to give 35 adhesion test
pi eces (Exanple 103). Likew se, adhesion was carried out using the
netal surface-treating agents 91
whi ch were used in Exanples 82, 83, 84, 85, 86 and 87 and stored at
37[err]C for 2 nonths, whereby adhesion tgst pi eces (Exanples 104 to
109) were obtained. One hour after the adhesion, each test piece was

immersed in 5 water of 37C f.or _ope_hour, d h S t t ensile
nanesrve of lfE S Tweke Seaboin RxahB s B2, B3 OHA . 85U e 48874TS,
10 and stored at 37Tablferl@ months, whereby adhéshNpWRBe&® Pure

gol d ‘N“}“@¢%cesPEEQa&SPEg;104 to 1@3& were Obtiﬁﬁfd' Onglﬂkﬁa 15

pl at e
Exanpl e 103 afBe(2bhe adheg8ofiz8pach t3Gt( pHece wagSinmgysed ifxanple 104

20 (o4 © Fetgblor aTC, FiDipne hoi, sl pg, WIGE Gride. eérebfdl o)

34 (34) a@hes D6 strehRgdhpwesl@easur®d(.27)The ré@fulLg)are sBawh35)
27 (27) 20 ﬁ&gnp%g %0@0 27 (28) 27 (27) 33 (35) 24 (26)
Exanpl e 109 28 128§ °- 27 (28) 33 (34) 24 (25) ()
Initial adhesive strength
10 Table 10
KINPARA 12| Pure gold WACROME Pure copper
plate plate
_ MPa MPa MPa MPa
15 |Example 103 28 (29) 28 (28) 36 (35) 25 (27)
Example 104 25 (24) 24 (26) 33 (33) 23 (24) -
Example 105 23 (24) 24 (24) 33 (33) 23 (24)
Example 106 27 (27) 28 (28) 34 (34) 25 (26)
Example 107 25 (27) . 26 (27) 32 (35) 27 (27)
20 Example 108 27 (28) 27 (27) 33 (35) 24 (286)
Example 109 28 (28) 27 (28) 33 (34) 24 (25)
( ) Initial adhesive strength
25

Also when the metal surface~treating agents
after storage at 37C for 2 months were used (Examples
103 to 109), the adhesive strength to each metal was not
greatly lowered, compared with the initial adhesive

30 strength (the values in the parentheses in Table 10).



- 25 Al so when the nmetal surface-treating agents after
storage at ﬁ!llﬂ["l]ﬂ“ltﬂ“ﬂ”lﬁnt hs were used (Exanples 103 to 109), the
adhesi ve st tal was not greatly | owered, conpared with
the initial adhesive "30 strength (the values in the parentheses in Table
10). g®»2 Wat is clained is: 1.
An unsaturated thiouracil derivative which has at | east at one
term nal thereof gn organ- |c group (1) having a radical polynerizable
unsat ur at ed WB8itd1Safd@1med 187 pas at the other terminal the following
thio- uracil {residue (lAn Jr$dfurated thiouracil dewiariatiive
Rlerr] and Rkerr] each is a hydrogen atom or an al kyl
group, and a¥ &8st one of Rl err] and Rlerr] is a hydrogen
atom and has Rl €rrdas & athydeogermiin@am tiemdddy|argrob@ans
a phenyl group, and

o icC group (1) having a radical polymerizable unsaturated
bond, and

has at the other terminal the following thio-

uracil residue (II)

e
N—R1
—0C
il ,/Lb (11)
0 Ii’ S
RZ
wherein
R1 and R2 each is a hydrogen atom or an
alkyl group, and at least one of R? and
R2 is a hydrogen atom, and

R3

a phenyl group,

is a hydrogen atom, an alkyl group or

and
wherein

the organic group (I) and the thiouracil
residue (I1) are separated by a bivalent spacer residue
containing at lteast 2 carbon atoms. '
2. An unsaturated thiouracil derivative according
to claim 1 wherein the organic group (I) having a radi-
cal polymerizable unsaturated bond is represented by the
following formula (I-1)

R5
I
CH,=C—Z— (1-1)

wherein R5 is a hydrogen atom or a methyl
group, and’

Z is a -COO- group, a —CHZO— group or



Ic grou p (I') and the thiouracil residue (I11)
are separ a“lmmﬂl Haﬂ spacer residue containing at |east 2 carbon
at ons. ted thiouracilt derivative according to claiml

wherein the orgam o group (1 ) having a radi- cal polynerizabl e unsaturated
bond-is represented by the follow ng f(q]é’rula (1-1)

[err] wherein R err] is a hydrogen atom or a nethyl

group, and Zis gf-QQ0 group, a -CH err]O group or

93 [err] a , and 9roup, andhe spacer residue
I's a bival ent organic group havi n T6Hz2®—Tar bon at ons whi ch may contain,

I n the chain skel eton,  oxygen, oxygen and siljcon, besides, carbon. 3.

An unsaturated thi our atP® ﬂBPF?étF@é‘ 8Cordi Ry Riyra e by ar 920 WAEPEPK t he

spacer resi dikgvisg a2btyadentasBbur akethshwii e men WP havimgtReto 12

carbon atons, or any groeup selectedfromthefollowngforwlae |||-2),
(111-3) and ?|§]n43 elTe ,. oxygen, or oxygen and siticon, besides

carbon.

3. An unsaturated thiouracil derivative according
to claim 1 or 2 wherein the spacer residue is a bivalent
saturated hydrocarbon group having 2 to 12 carbon atoms,
or any gFoup selected from the following formulae’
(I1I-2), (II1I-3) and (1II-4)

“(CHZCHzo)ﬁ— CHQCHZ—" (IXII-2)
CHy  CHy
'n

~CHa)o - (SI0)q- Si- (CHgy  (111-2)
CHy CHy

—‘fCHz)r‘@'{CHZ}? (III-4)

wherein n is an integer of 1 to 5, o and p
each is an integer of 1 to 10, g is an integer
of 1 to 5, and r and s each is an integer of 1
to §.
4. An unsaturated thiouracil derivative repre-
sented by the following formula (1) or (2)

5

i

. '___—4_. P .
| CHp=C—Z-R—0C y i .

gz

3

R



[err
each is an i
s each is an

94

innis aninteger of 1 to 5 o and p

FUREEUPUANE I QTS an'integer ot 11 005, Cand r Pand
to 5. 4. An unsat ur at ed t hi ouraci

derivative repre- -sented by the followng formula (1) or (2) [err]

94

R ¥ 2
Rs l NR . (2)
i A
C,H2=C—Z-R-OC N, S
él) R

wherein
R1 and R2 each are a hydrogen atom or an
alkyl group, and at least one of R1 and
R2 is a hydrogen atom, and
R3 is a hydrogen atom, an alkyl group or
a phenyl group,
R4 is a bivalent saturated hydrocarbon
group having 2 to 12 carbon atoms, or any
group selected from the following formu-

lae (III-2), (III-3) and (III-4)

—~CHyCHyO)— CHCHy— (I11-2)
~CHy), - (SIO)q Sll - (CHz)y  (111-3)
CH3 CHs

——(CHQ%,—Q—{CHZ%S“ (111-4)

wherein n is an integer of 1 to 5, o and
p each are an integer of 1 to 10, q is an
integer of 1 to 5, and r and s each are

an integer of 1 to 5,

Z is a -C00- group, a —CHZO— group or a

—{(::>L group, and
CHy0—



[err] ~ wher ei . rrl_and R err] each are a hydrogen atom or an
al kyl group, ulﬂﬂ"wgbg:ﬁ&tf Rerr] and Rlerr] is a hydrogen atom
and R[err] Yy om an al kyl group or a phenyl group,
Rl err] is a bivalent saturated hydrocarbon group having 2 to 12 carbon
atons, or any group selectedfromtheggollovmngforrru- lae (111-2),
(rr1r-3) and (111-4) [err] wherein n is an integer
of 1 to 5 o and 5
R is a hydrogen atom or a methyl group.
5. A metal surface-treating agent comprising an

unsaturated thioura¢i] derivative
which
has at least at one terminal thereof an organ-
ic group (I) having a radical polymerizable unsaturated
bond, and
has at the other terminal the following thio-

uracil residue (II)

R
_ . _
N—R
II
— o //Lb (11)
I SN Ss
b
wherein
RI and R2 each is a hydrogen atom or an
alkyl group, and at least one of R1 and
R2 is a hydrogen atom, and
Ra is a hydrogen atom, an alkyl group or
a phenyl group,
and

wherein
' the organic group (I) and the thiouracil
residue (II) are separated by a bivalent spacer residue
containing at least 2 carbon atoms.
6. A metal surface-treating agent according to
claim 5 comprising an unsaturated thiouracil derivative
in which the organic group (I) having a radical
polymerizable unsaturated bond is represented by the
following formula (I-1)
. RS
I (I-1)
CH;=C—-Z-—

wherein R° is a hydrogen atom or a methyl



p each are an integer of 1 to 10, q is an | integer of 1 to 5 and r and
s.each are ”“'“Tm m Imu |to 5, Zis a -COO group, a -CH err] O group
or a Ak c it 95

Rlerr] is a hdeogen atom or a nethyl group. 5. A net al
surface-treating agent conprising an unsgjar at ed thiouracil derivative

whi ch has at |east at one term nal thereof an organ- ic group (I)
havi ng a radi cal pol ynerizabl e unsaturated bond, and has at the
other ternminal the fol I9%¥Ry: tAP®- uracil residue (11) [err]

wher ein Rierr] zard H ergdo-eagto i, aahyénzogen #b0P @r an
_alkyl group, and at | east one of R err] and g[err] Is a

hydrogen atom and : err] is a hydrogen atom an al kyl group
or group, and

CHy0—

the spacer residue is a bivalent organic group
having 2 to 20 carbon atoms which may contain, in the
chain ske]eton; oxygen, or oxygen and silicon, besides
carbon. )
7. A metal surface-treating agent according to
claim 5 or 6 comprising an unsaturated thiouracil deriv-
ative in which the spacer residue is a bivalent satu-
rated hydrocarbon group having 2 to 12 carbon atoms, or
any group selected from the following formulae (I1I-2),
(III-3) and (I1I-4)

—(CH2CH20); CHyCHo— (I11I-2)
oy o

—{CHo),, - (SIiO)q - Sli - (CHﬁB (I11-3)
CHy CHj

wherein n is an integer of 1 to 5, o and p
.each is an integer of 1 to 10, q is an integer
of 1 to 5, and r and s each is an integer of 1
to 5.
8. A metal surface-treating agent comprising an
unsaturated thiouracil derivative represented by the

following formula (1) or (2)



thiouracil redi

/ i the organic group (I) and the
u@gm‘mmﬁumﬂtar ated by a bival ent spacer residue
cont ai ni ng at t ons. 6. A netal surface-treating agent
according to claim5 conprising an unsaturated thiouracil derivative in
whi ch the organic group (1) having a radigcal polynerizable unsaturated bond

a phehyl gr ouq

i
is represented by the follow ng formul a a-ﬁn [err] wher ei n
R5 is a hydrogen atom or a nethyl 96
group, and Zis a-COO group, a -CHerr]O group or a
group, and [err] the spacer residue is a

bi val ent organi c group havisig 2 to 2Q carbon atons which may contain, in
t he chai n skel eton, oxyge or oxyg an@silicon, besides carbon. 7.

in 0 clkaim5 or 6 conprising an

A nmetal surface-treaty aNendy__
unsaturated thi ouraci?%‘r V- _éﬁﬁ iﬂ (1)
' ' Rs '“2 S .
R
R R: R (2)

N
NN Wt

CHp=C—Z-R—-0G""N; S
R
O

wherein .
R1 and R2 each is a hydrogen atom or an
alkyl group, and at least one of R1 and
R2 is a hydrogen atom, and
R3 is a hydrogen atom, an alkyl group or
a phenyl group,
R4 is a bivalent saturated hydrocarbonic

group having 2 to 12 carbon atoms, or any
group selected from the following formu-
tae (III-2), (III1-3) and (III-4)
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I n whic jacer residue is a bival'ent satu- rated hydrocarbon
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gnoup haV| Hﬂl ﬂﬂ"uﬂ Hlﬁﬂm atoms, or any group selected fromthe follow ng
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wherein n is an |nteger of 1to 5, o and p each is an integer of 1
to 10, g is an integer of 1to Q; and r and s each is an integer
of 1 to 5. 8. A net al surfé%e treating agent conprising an
unsaturated thiouracil derivative represented b{ t he followﬁn% fornula (1)
or (2) whereigyn is an integer of 1 to o and

p each are an integer of 1 to 10, q is an
integer of 1 to §, and r and s each are
an integer of 1 to 5,

Z is a -CO0O- group, a —CHZO— group or a

group, and
{ Ry

R

9. A metal surface—treating agent according to

is a hydrogen atom or a methyl group.

~any of claims 5 to 8 further coptaining an organic
solvent.

10. A metal surfaée—treating agent according to
claims 9 wherein the concentration of the unsaturated
thiouracil derivative is 0.001 to 20 % by weight based
on the total amount of the unsaturated thiouracil deriv-
ative and the organic solvent.

11. A metal surface~treating agent according to
¢laim 9 or 10 wherein the organic solvent is acetone,
toluene, methyl methacrylate or ethanol.

12. A metal surface-treating agent according to
any of claims 5 to 8 further containing an organic
solvent and an acidic group-containing (meth)acrylate
monomer .

13. . A metal surface-treating agent according to
claim 12 wherein, the compounding amount of the unsatu-
rated thiouracil derivative is 0.001 to 20 weight parts,
the compounding amount of the acidic group-containing
(meth)acrylate monomer is 0.1 to 15 weight parts, and
the rest ié the organic solvent per 100 wt parts of
total amount of the unsaturated thiouracil derivative,
the acidic group-containing (meth)acrylate monomer and
the organic solvent.

14. A metal surface~treating agent according to
claim 12 or 13 wherein the acidic group-containing

(meth)acrylate monomer is a (meth)acrylate monomer
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al kyl group ‘or S & phenyl group, Rlerr] is a bivalent

sat urated hydrocarbonic group §gving 2 to 12 carbon atons, or any

group selected fromthe follow ng fornu- lae (111-2), (III-3) and
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( ) &av1lg a carboxyl group or a phosphoric acid group as

the acidic group, and the organic sol vent is acetone,

toluene, methyl methacrylate or ethanol.
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98v wherein n is an integer of 1to 5, o and

pweach are an integer of 1to 10,, g is an , integer of 1 to 5,
and r and s each are an integer of 1 to 5, _ Zis a
-COO group, a -CHerr]O group or a [err] group,
and Rlerr] is a hydrogen atomor a nethyl group. 9. A

netal surface-treating agent according to any of clains 5 to 8 further
cont ai ni ng aNpQkPaRiCo$0kHRNDisk0osure A nMetal surface-treating agent
accordi ng toTrarms— 9 wherer T tie—concentrati on of the unsaturated
thiouracil derivative is 0.001 to 20 % by wei ght based on the total anount
of the unsaturated thi RUERGioh rdRHIV-deatil Wet AN F@Sré’égﬁ@é& 89l yat - 11

A metal surface-treating agent according to claim9 or whéerein the

or gani c soIv%ﬁﬂ1P§‘§§e98ﬁ@f%ﬂﬂﬂﬂﬁ%¥’%&a?®1°ﬁef%hcrylate or ethanol. 12

A netal surface-treating agent according to any of clains 5 to 8 further
contai ning an organi c sol vens and an acidi c group-containing (neth)acrylate
nononer. 13. - A netal lqurface-treafyng aggnt according to claim12
wher ei n, the conpoundi ng anbunt of 4he upsatufrated thiouracil derivative
is 0.001 to 20 melgh(%tgi npngging unt _®f the acidic

gr oup- cont ai ni ng (et ryl ate nmonomer 1S wei ght qa’ and the
rest is the organic solvent per 100 wt part of tlot al anoun( t he
unsaturated thiouracil derivative, the agi cont ai-ni ng
(meth)acryl ate nononer and the organic Mol vent¥,14. A net al
surface-treati'ng agent according to claim12 § 13 wherein the acidic
gr-oup-contai ning (nmeth)acryl ate nononer is a (meth)acryl ate nononer
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(wherein, RI and R2 each are a hydrogen atom or an alkyl
! and R?
and R3 is a hydrogen 'atom, an alkyl group or a phenyl
group, and R4
having 2 to 12 carbon atoms, Z is ~-COO-, CHZO* or
—CGH4—CH20—, and R5 is a hydrogen atom or a methy]l

group), and a metal surface-treating agent for bonding a

group, and at least one of R is a hydrogen atom,

is a bivalent saturated hydrocarbon group

metal, particularly a noble metal to a resin or the like
in high adhesive strength and in high water resistance
and high durability which contains the above thiouracil

derivative and an organic solvent such as acetone or

e thanol .
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99. having a carboxyl group or & phosphorl C aC| d group as the aﬂ‘ﬁmﬂ@@um
and the organic solvent is acetone, toluene, nethyl nethacrylate oNpol's W?‘d‘-‘
et hanol .
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A thiouracil derivative represented by the

following general formula (1) or (2)
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(wherein, R! and R? each are a hydrogen atom or an alkyl
group, and at least one of R1 and R2 is a hydrogen atom,
. and.R3 is a hydrogen atom, an alkyl! group or a phenyl
Lo group, and R4 1s a bivalent saturated hydrocarbon group
| 'havxng 2 to 12 carbon atoms, Z is -C0O-, CHZO- or
—CGH4—CH20—, and R5 is a hydrogen atom or a methyl
group), and a metal surface-treating agent for bonding a
metal, particularly a noble metal to a resin or the like
in high adhesive strength and in high water resistance |
and high durability which contains the above thiocuracil
der1vat1ve and an organic so1vent such as acetone or

ethano]
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