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PHENYLYNAPHTHYLI M DAZOLES FOR USE ON COPPER SURFACES
woORRENA 1B0LDERI NG FI ELD OF THE | NVENTI ON The PeCESE005/010898

invention relates to a novel phenyl naphthylim dazol e
conmpound r epresent ed b% the followng formula (I) ; a
surface treating agenPERRREETISNused during sol dering
el ectronic parts or the like to copper or a copper
alloy of a printed wiring board; a surface treatnent

PHENYLXEAPTTHYDIMEOPPES 8PR ASEOPHEPPRER SYRFAREPHRINE SHLPERIC
board; and a soldering nethod. A2 RN~ NH () A
In the formula, when Al is a phenyl group, then A2

represents a 1-naphthyl group or a 2-naphthyl group,
FIE&Rd ORhEHNE ANVEFTaON- napht hyl group or a 2-naphth.yl
group, then A2 represents a phenyl group; and R
r epr eBenpseachyydinyentaponredptasnEehl NEVELp
BACKGROUND OF THE I NVENTION I n recent years, surface

phemiadhetinatgia 2ciltch dungourge rsnne seas ase Y ViRl y
adopt ed. Such surface nount technol ogy are

folalassid ifedmuanony) pthens.faioet brdetbhg-zgerd whigh is used
2005/ 121101 PCT/ JP2005/ 010898 surface nount

dudiSfRG10EY iny whicehrohiie pypespartisharkifoitedoppierhor a
use of sol der paste, and hybrid nount technol ogy which
copper alloy of a printed wiring board; a surface treatment

method of copper or a copper alloy; a printed wiring board;

and a soldering method.
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In the formula, when A; is a phenyl group, then A
represents a l-naphthyl group or a 2-naphthyl group, and when
A; is a l-naphthyl group or a 2-naphthyl group, then A
represents a phenyl group; and R represents a hydrogen atom

or a methyl group.

BACKGROUND OF THE INVENTION

In recent years, surface mount technology with high
density has been widely adopted. Such surface mount
technology are classified, among others, into double-sided
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I's a conbination of surface nount technol ogy of chip
type parts using sol der paste and through-hol e nount
wo esbnailogy of discrete parts. In either nountPEI/oR06%010898
a printed wiring board is subjected to two or nore
sol dering steps, and thus it is exposed to high
“tenperatures resulting in a severe thermal history.
xide filmformation is accel erated by heating the

surface of copper_or co r.all Qys constitutin h
SurdPROUPE Hgal ECORCRSRH T TR ol Wi 510 b0 s, PaNG“ s (e
~surface of the circuit parf cannot maintai od :
wit§olger &5 FrLger] Rastger 2P E?fbifé tm?HBlCc%ﬁﬁnggP%uWPlCh
~ part of the printed wiring board fromair oxidation
is a ashaningdidmpérsunfacrmeral] eFRRpkeTy R f ARLR (BT tS
of the circuit part using a surface treating agent.
usilng i nbregwle droheterouatinio HodtP Ukl ERFHINITLY Bk
mai nt ai ned by preventing the chem cal |ayer from
di stegerensdiing. (ile.eittengrolayr aeeeesd pr opekrtehaiiring
copper circuit part even after the copper circuit
bodAd tihasuis ddissdredo thicstoar yoafe mwlldeplimacpdle@s, and thus
Tin-lead all oy eutectic sol ders have been
it cohvenidoaal ty wsedl teipabanirag eéecitongcipant severa
printed wring board, etc. In recent years, however,
th&ORCErMSsheve, devel oped that the |ead contained in
the solder alloy adversely affects the human body,

and thusid he s e pfndtead: free MR 2000 1 IMdating the
PCT/ JP2005/ 010898 sol der is desired. Accordingly,

o 818! L oSSl oo ag s conste s Ko
part of a printed wiring board, and thus the surface of the
circuit part cannot maintain good solderability.

In order to protect the copper circuit part of the
printed wiring board from air oxidation, a chemical layer is
generally formed on the surface of the circuit part using a
surface treating agent. It is necessary, however, that good
solderability be maintained by preventing the chemical layer
from degenerating (i.e., being degraded) to protect the copper
circuit part even after the copper circuit part has a thermal
history of multiple cycles.

Tin-lead alloy eutectic solders have been
conventionallyusedfornmuntingelectronicpartstx>aprinted
wiring board, etc. In recent years, however, concerns have
developed that the lead contained in the solder alloy
adversely affects the human body, and thus the use of lead-free
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suggested in which one or nore netals, such as silver,

zinc, bisnmuth, indium antinony, copper, etc., are
wa@adasd2tior a base netal of tin. The conventi onBCT/yP206%w 0898

tin-lead eutectic solder is excellent in wettability

on the surface of substrate, particularly copper, and

thus strongly adheres to copper, resulting in high

reliability. In contrast, |lead-free solder is

inferior tg the conventionally used tin-|lead solder in
solgett d5i ISy %6 -a copper surface, and thus exhibits

poor solderability and IOM/goEding sﬁren th_due to

voi dACEREdeREEY BehdPHg d8PECLECCTRE Qﬁage,arﬁhgﬁlng

using lead-free solder, it is necessary to select a
consglagarechl | &P SHRIRIFT i 1GrR &SI HRG 519855 AR 79¢Kk

which is suitable for use with | ead-free solder. A
sugestEck int WhbacheancagemoF®Meisel § n BV &t Sagver, z1inc,

oxi dation on the surface of copper or a copper allo
bidmutal,sd nddgui,r edtimomavechpneri odkc. f rre ¢ ehease

wettability and solderability of the | ead-free sol der.
netMlny f eaid: free sol ders have a high nelting point, and

a soldering tenperature that is about 20 to about 50C
hi ghahe tdwaivdritatorafl Thercahvient+ bead | yutisediti solded is
eutectic solder. Thus, surface treatnent agent for

exMSEL dik t gy PRRGESH 01t VVOn200hé 12hd0dace of substrate,
PCT/ JP2005/ 010898 soldering with | ead-free sol der

paf%%%ﬁﬁaPﬁyecBBEerQh%ﬁ%nﬁﬁd§té@r@ﬁgbﬁi@@hébée to fodper,
a chemcal layer with excellent heat resistance. As
reéﬁiéxﬁgHHQ%S%%?P&§19£11@€§? SYr faserbeati sd-agesad solder
is inferior to the conventionally used tin-lead solder in
wettability on a copper surface, and thus exhibits poor
solderability and low bonding strength due to voids and other
bonding defects.

Therefore, when using lead-free solder, it is necessary
to select a solder alloy with superior solderability and a flux
which is suitable for use with lead-free solder. A surface
treatment agent for use in preventing oxidation on the surface
of copper or a copper alloy is also required to have functions
for improving the wettability and solderability of the
lead-free solder.

Many lead-free solders have a high melting point, and
a soldering temperature that is about 20 to about 50°C higher
than that of the conventionally used tin-lead eutectic solder.
Thus, surface treatment agent for use in the process of
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various i m dazol e conpounds have been proposed. For

exanpl e, Patent Docunent 1 disclose 2-al kylimdazole
w@orssoerds such as 2-undecyl i mi dazol e; Pat ent PODIRA0EIAI10898

2 discloses 2-arylimdazol e conpounds such as

2- phenyl i m dazol e and 2-phenyl -4-nethyli m dazol e;

Pat ent Docunent 3 discloses 2-al kyl-benzim dazol e

conpounds such as 2- nonylbenzinidazole; and Pat ent

unent |n1dazol conmpounds

Sosu%ﬁl w§t€4 ﬁ&ofﬁﬁﬁeﬁ? Fh?ﬁ ﬂzhﬁ?ﬁaf@?e
hresggct vg é Eb | n the case where a surface .
chetatPhyShyent %%ﬁPgiﬁPha 58chosl BnrBspérelcéaystingith

i s_used, the heat resistance of a chem cal |ayer as
ex?%#ﬁ%ﬂto%e?ﬁer%§bﬁEPn§9rface was not satisfactory

yet. Al'so, in soldering, the solder wettability is

not i PPEABAtIRGrediengoed St deratifddeytreahhoy duents,

obtained. In particular, in the case of performng
vasppyarimigant i canpeathds beve dbaker propuisack ofot kexample,

eutectic solder, it was difficult to put the '
Patenbdu qignenir ﬂa@isstleaeiZ’rgallag'le’mtidarttcdepbaambio@@ldsus&ch as

[ Pat ent Docunment 11 JP-B-46-17046 [Patent Docunment 2]
2-URdAecl 20668101 ¢ ParehenbDobuaentn8] 2JBiAcbo28407 4 WO

2005/ 121101 PCT/ JP2005/ 010898 [ Patent Documnent 4]

2-dPyRihid86888 SUIMPBRYASFsTtE hAVENTHLENH BmY HEW6OE gha
foregoing circunstance, the invention has been nade.

2-Phenb] ectmethyheni A¥eALEPNPhsch® BHOVMARLA3NAY.LIoses
phenyl napht hyl i m dazol e conpound, and to provide a

2-8Uk{BCBenzimidazole compounds such as
2-nonylbenzimidazole; and Patent Document 4 discloses
Z2-aralkylbenzimidazole compounds such as
2-{4-chlorophenylmethyl)benzimidazole, respectively.

However, in the case where a surface treating agent
containing such an imidazole compound is used, the heat
resistance of a chemical layer as formed on the copper surface
was not satisfactory yet. Also, in soldering, the solder
wettability is not sufficient so that good solderability
cannot be obtained. In particular, in the case of performing
soldering using a lead-free solder in place of the eutectic
solder, it was difficult to put the foregoing surface treating
agent into practical use.

[Patent Document 1] JP-B-46-17046

[Patent Document 2] JP-A-4-206681

[Patent Document 3] JP-A-5-25407
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treating agent, which in nounting electronic parts or

the like to a printed wiring board using an eutectic
wa@oelodaeiior a | ead-free solder, fornms a chem cRCT/IERPEY010898

havi ng excel l ent heat resistance on the surface of

copper or a copper alloy constituting a circuit part

of a printed wiring board or the |I|ike and at the sane

time, inproves the wettability to the solder and

makes the sol derabi|i Q0 n rface treatnent
nethéE?tﬂP§oP0§H%?ﬂEr5¥b?56g_gfgﬁﬁé§gnvention isto
provide a printed wiring board resulting from
bringing the surface of copper or a copper all oy

constituting a copper circuit part into contact with
SUMBRY Qe JBiEngeuNTIER treating agent and to provide a
sol dering method by bringing the surface of copper I
a coppeviall oy theofevagatnowrihciretaBEegolig éHVFBgéon
treating agent and then perform ng sol dering using an
hasebteatiade schdebijectaof éatk fingensdbdeks tonpbeHédeprovel
sol ve the foregoing problens, the present inventors
ph d¥Bee @t el Mei g Iatempaend nvaesd | gatpoesi d@sa asurtace
result, it has been found that by bringing a surface
trddieaid Bgen® , Woh 2005m1 R340t 1 RET UR2005d 04 838 s agerite 1ike
contal ning a novel phenyl naphthyli m dazol e conpound

to IR 56 &y Dy ddhend £F &00s Ney f of nathge ¢t ) c asobaencdve
ingredient into contact with the surface of copper or

124 CEPPE S 61/ OYFo £ 081861 8a 0f1 e hBVERAYI e €Rlebe heat
achleveg, | eading to acconplishnent of the invention.

-<JUE LR L bipanpaeat soppaiTingascomet ciios
coﬁg¥fgﬁ£fﬁg a circuit part of a printed wiring board or the
like and at the same time, improves the wettability to the
solder and makes the solderability good and a surface
treatment method.

Also, another object of the invention is to provide a
printed wiring board resulting from bringing the surface of
copper or a copper alloy constituting a copper circuit part
into contact with the foregoing surface treating agent and to
provide a soldering method by bringing the surface of copper
or a copper alloy into contact with the foregoing surface
treating agent and then performing soldering using an eutectic
solder or a lead-free solder.

In order to solve the foregoing problems, the present
inventors made extensive and intensive investigations. As a
result, it has been found that by bringing a surface treating
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is not only able to forma chem cal |ayer having
excel l ent heat resistance on the surface of copper or

w@2@spant al | oy constituting a circuit part of PEr/Jr2005/010898
printed wiring board or the Ilike but also able to
greatly inprove the wettability of an eutectic sol der
and a |l ead-free solder to the subject surface and

make the solderability good. Also, since the sol dering
nmet hod according to [

he. inventi kes, it _possi bl
2genb G98ta sgrder AOToLoRPATHLAG DRy L i o gonbctind
harnful nmetal, it is useful fromthe viewoint of
repasvienbaseryalthsr foseordnd BETALED BrSER PR A¢ TSR °rHE
I NVENTI ON Best nodes for carrying out the invention
ingwieldiebé ineecrdmertbelish thae RApRPARET AT §z0PBPET
conpound according to the invention includes: ,
alldyphehyl odj ebtnaphtithe )invieddZere cangberobbsyed 153ading
PCT/ JP2005/ 010898 2- phenyl - 4- (2- napht hyl )i m dazol e,
to Zduvamlli-ghr(dntnaphtihd )irBramstiod i m dazol e,
2- phenyl - 4- (2- napht hyl ) - 5- net hyl i m dazol e,
2- (| TRapbulyhed tphanyhgmadanal eontaining a novel
2- (2-napht hyl ) - 4- phenyl i m dazol e,
phenf Bt fvin ¢ da pd1enWorpoteidhdatirdbzg) o ahe invention
2-(2-naphthyl) - 4-phenyl -5-net hyl i m dazol e. The

is RReYA PRIy Eb M dlaz 8l @ &ereound yaechading dsedlieent heat
I nvention can be synthesized according to known

redBIN04S: Jhathe i Sur SIDNG £ heopbenybnaphebybéni dazoye
conpounds according to
constituting a circuit part of a printed wiring board or the
like but also able to greatly improve the wettability of an
eutectic solder and a lead-free solder to the subject surface
and make the solderability good.
Also, since the soldering method according to the

invention makes it possible to use a solder not containing lead

which is a harmful metal, it is useful from the viewpoint of

environmental protection.

DETAILED DESCRIPTION OF THE INVENTION

Best modes for carrying out the invention will be

described below.

The phenylnaphthylinidazole compound according to the
invention includes:
2-phenyl-4-(l-naphthyl)imidazole,
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the invention, conpounds classified into a

2- phenyl - 4- napht hyl i m dazol e conpound in which the
wQ@2@s42tibon and 4-position of the im dazol e riPQr/JP2005/010898

thereof are substituted with a phenyl group and a

napht hyl group, respectively, i.e.,

2- phenyl - 4- (I - napht hyl )i m dazol e,

2- phenyl - (4- (2- napht hy) -i m dazol e,

2- phenyl.- 4- (] - papht hyl ) - 5- net hyl i m dazol e, and

2-phe%yﬁh%é%ﬂéggf%%ﬂ’%t@%ﬁ‘i‘#?mﬁ%zoI e, can be, for

exampl e,. synfhesized by reacting a 2-hal ogenat ed

napht Sﬁhe%&k??R&%B%%p%%ﬁﬁkﬂﬁér%ﬁﬁp¥ﬁb@h@%ﬁ?ﬁ?ne

conpound under heatin in an organic solvent in the

pr eseroR Gty ]a'%léh%/‘dlﬁ%ﬂ%a’%fg]e)rraﬁm@thﬁb@nida@%ﬁom in

the follow ng reaction scheme. 7 WD 2005/121101

PCT/ J20091aai8ugl) 14tpheny Rmida @pl® + QC NH2 - N NH

HX X H20 In the formulae, X may represent a chlorine

at omZ-al2rawh pley Bt ofyplenyhinibdi nelat om and R may

represent a hydrogen atomor a nmethyl group. In the

r eacti-ofl-asasiicvwnl | 14 tbieed pi efonegh y ehei danolscheneg,
t he amount of the benzam di ne conpound to be used nay

be przfer-apyhiyh) pt-opesiyOr5-afiefiemQid8z60el. 5
times by nole, and nore preferably from0.9 to 1.1

ti mesThy piirssL hasacth o nitde A-habegetdledccording to the

napht hyl al kyl ket one conpound. The anount of the
indehydoahad08RNaTh e 89288 QR WRLEo B hRalIdL | hat
is, among the phenylnaphthylimidazole compounds according to
the invention, compounds classified into a
2-phenyl-4-naphthylimidazole compound in which the
2-position and 4-position of the imidazole ring thereof are
substituted with a phenyl group and a naphthyl group,
respectively, i.e., 2-phenyl-4-(l-naphthyl)imidazole,
2-phenyl~ (4- (2-naphthy) -imidazole,
2-phenyl-~4~ (l-naphthyl)-5-methylimidazole, and
2-phenyl-4- (2-naphthyl)-5-methylimidazole, can be, for
example, synthesized by reacting a 2-halogenated naphthyl-
alkylketone compound and a benzamidine compound under heating

in an organic solvent in the presence of a dehydrohalogenating

agent as shown in the following reaction scheme.



a proportion of from1l to 10 equivalent tinmes based on

the 2-hal ogenated napht hyl al kyl ket one conpound.
waEx@spkast of t he foregoi ng 2-hal ogenat ed napht PgT/aP2eg3/610898

ket one conpounds i ncl ude w brono-I -acet onapht hone,

wW- br ono- 2- acet onapht hone, 2-brono-1'-propi onapht hone,

2-brono-2' - propi onapht hone, w- chl oro-| -acet onapht hone,

0-i odo- | - acet onapht hone, 2-chloro-1'-propi onapht hone,

and 2-iodo-2'-propi onapht hone. Anbong fhesg

2- hal ogenat ed napht hyl al kyl ket one

conpounds, co- br onp- 2- acet onapht hone i sbl@aas a
r eagent Mor eover, re di ng ot her cor hesi des
02085/ 121101 FCTR 37805/ 010898 \
- brgmb= 'ﬁce'toé','"ztm_—s'_s—q—ﬁ)r exan'pIN\ Whi ch
syntyaesi zed by angenatngoa napht hyl al kyl keone
compound at the 2-position can‘be used. Wt spect

to the hal ogenation at the 2-position, tho
chlorination at the 2-position and iodination at the
2-position are possible, bromnation at the

2- pogirt iteR ffermigaet,i Ny meve mplreseinta a chlorine atom, a
napht hyl al kyl ket one conpound with one nole bronmne is

bréfenSiaRheSbr ANDBgihbhes twphihy Ridkyt keponeenanpaydgdogen
exanpl es of the acetonapht hone conpound incl ude

atdn Gt oNAPht hong-aRg. 2-acet onapht hone, both of which

are known and easily available. Anong the

naphtfiyl:q] kyl ketiong, CUMUIES, 1 EXHD| @Sr&foihdereaction

propi onapht hone conpound i ncl ude 1-propi onapht hone and

s PP MPANES THE 0100 nnebhent fanchge bcd nay
be%z?éjéeornégly in a proportion of from 0.8 to 1.5 times by mole,
and more preferably from 0.9 to 1.1 times by moles based on
the 2-halogenated naphthylalkylketone compound. The amount
of the dehydrohalogenating agent to be used is preferably in
a proportion of from 1 to 10 equivalent times based on the
2-halogenated naphthylalkylketone compound.

Examples of the foregoing 2-halogenated naphthylalkyl-
ketone compounds include o-bromo-l-acetonaphthone,
®-bromo-2-acetonaphthone, 2-bromo-1’-propionaphthone,
2-bromo-2’ -propionaphthone, ow-chloro-l-acetonaphthone,
®-iodo-1l-acetonaphthone, 2-chloro-1’-propionaphthone, and
2-iodo-2’ -propionaphthone.

Among these 2-halogenated naphthylalkylketone
compounds, @-bromo-2-acetonaphthone is available as a reagent.
Moreover, regarding other compounds besides
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chl oride al um num chl ori de conpl ex using
1,2-dichloroethane or the like as a solvent (see
w@Redosnieniece Exanple 1 as described |ater). ThePCT/JP2005/010898
2- propi onapht hone can be obtai ned, for exanple, by
reacting 2-naphthonitrile with magnesi um ethyl brom de
or the 1|ike and hydrolyzing the reaction m xture
under a strongly acidic condition (see Reference
Exanple 2 as described later) Exanples of the
O-BERPRAFIPHFE LOBRPBGRATENC LhAE S, hdrrami+admpd;e ot are
acid salts of henzam di ne such as benzam di ne
Syﬁgbﬁﬁﬁé?dahﬁIFﬂéﬁﬁﬁﬁﬂaiéb@dn§QPF§YéﬁlB§ﬁ£§ﬁﬁéiﬁ@mgovmﬂ at
2005/ 121101 PCT/ JP2005/ 010898 such as benzam di ne
LheyerReht bt PrCamAb et Reedehytrdhalesgesit Eagtagerlodemainion
conpounds can be used without [imtations. Exanples
atofhg rtPes Hekyir dhavalho gbdstriimg tdgeneti hbkudleposition and
~inorganic al kalis such as sodium hydroxide, potassium
loﬁyaagipae@tdékt?upohydiomjamﬁjgunﬁmhﬁeucbmbmnabaion.at the
pot assi um car bonat e, sodi um bi carbonate, and
2-posatipunmfbircarbohatg; oneganiie bdsesnspblithglalkylketone
triethylam ne and 1, 8-diazabicyclo[5.4.0]-7-undecene
cofipBupd andhnehal hote Bkkmxhdeieompeurdspseeh .as sodi um
nmet hoxi de and potassium t-butoxide. As the reaction

SOl vemtond NENE rCATROUIOS! 16AN e s eSbm iUt examples of

limtations so far as they can dissolve, for exanpl e,
théheacétbahpaenahedchapbhhyl ahkylket ang ceppapndnand the

benzam di ne conpound therein and do not participate In

2-bbetohagathofe, BYalR! 68 hishi L2l gnsGhvaRks LaGhyde
al cohol s such as ethanol and 1sopropyl alcohol;
avAydsgearbons such as hexane

Among the naphthylalkylketone compounds, examples of
the propionaphthone compound include l-propionaphthone and
2-propionaphthone. The l-propionaphthone can be obtained,
for example, by reacting naphthalene with a propionyl
chloride+aluminum chloride complex using 1,2-dichloroethane
or the like as a solvent (see Reference Example 1 as described
later).

The 2-propionaphthone can be obtained, for example, by
reacting 2-naphthonitrile with magnesium ethyl bromide or the
like and hydrolyzing the reaction mixture under a strongly
acidic condition (see Reference Example 2 as described later).

Examples of the benzamidine compound include
benzamidine; organic acid salts of benzamidine such as
benzamidine acetate; and inorganic acid salts of benzamidine

9



and tol uene; hal ogenated hydrocarbons such as

chl orof orm and chl orobenzene; esters such as ethyl
wa@e@satapinitriles such as acetonitrile; ethePGI/sRA005/010898

as tetrahydrofuran and di oxane; am des such as

di met hyl f ormam de (DMF) and di net hyl acetam de (DMAC);

and besi des, dinethyl sulfoxide (DVSO). The reaction

tenperature is preferably fromroom tenperature to

e_reflux _tenperature; d the reaction tinme is

Su%EeFSr%SP§apﬁgﬁpf %gdfﬁcﬁgﬁF%.eThe reaction nay be

usual erforned under the atnospheric pressure. 10

VO 20b%/ 2R ST TAF2005r0 108080 cte. knoln compoinds can

2- phenyl - 4- napht hyl i m dazol e conpounds as forned under
bey ngfio?/'éﬁépﬁg LéHdtrEAORENdi EXaRPLEan Ofe stiaken cehvigyo-

for exanple, the follow ng isolation operation. That
hajlggengfipy egnplLein6hude inergentciahkahisrsdeh desigetium

material can be obtained as a solid by, for exanple,
hydgarihgea patgesanpuhydrokivet ecafloitime hybirabrield, sodium

reaction mxture or a concentrate from which the
casbbuehe, hastbeenuni stirbbedtef f sbrdmt be ceedothiz@r, and

m xture. This crude material can be purified by a

pokessyshabliczabbnatepebatbaicobakhe kink®. aAM®RG RS ]lamine
phenyl napht hyl i m dazol e conpounds according to the

antiniefttoazabaapeunds .al. agsi7thaderhe ap3uNaPAng metallic
t hyl - 4- phenyl i m dazol e conmpound in which the

alRopodkt tonpandds4snesi kk0Boak ulhfeitibdagel ent BYtassium
thereof are substituted with a naphthyl group and a

t-phesykggroup, respectively, with the 5-position being
not substituted, i.e., 2-(1-naph-

thyl )ad- | 4
2-(Z-Pri]aptﬁﬁwé)%%gﬁg%yﬁ‘?n&gta'z-k%?g} %%mrip%%r}d? ocran be used

wiBX8IP! £im SYDL NSSL 28d £hY. £§a§ﬁé§‘%a% dissolve, for example,

the 2-halogenated naphthylalkylketone compound and the
benzamidine compound therein and do not participate in the
reaction. Examples of suitable solvents include alcohols such
as ethanol and isopropyl alcohol; hydrocarbons such as hexane
and toluene; halogenated hydrocarbons such as chloroform and
chlorobenzene; esters such as ethyl acetate; nitriles such as
acetonitrile; ethers such as tetrahydrofuran and dioxane;
amides such as dimethylformamide (DMF) and dimethylacetamide
(DMAC) ; and besides, dimethyl sulfoxide (DMSO).

The reaction temperature is preferably from room
temperature to the reflux temperature; and the reaction time
is preferably from 1 to 10 hours. The reactibn.may‘be usually
performed under the atmospheric pressure.
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napht hal dehyde conpound, 2-acetoxyacet ophenone,

ammoni a, and copper(ll) acetate under heating in a
wowisn2gol ubl e organi ¢ sol vent such as al cohoPGT/a®2005/010898

shown in the follow ng reaction schenme. 11 WD

2005/ 121101 PCT/JP2005/010898 101 1 2NH3 \ | / HO +

-CH2 OCGCH3 NNH Cu (CH3C®2) 2 In the reaction as

shown in the foregoing reaction schene, the anmount of

t he oxyac phen tao he us may be
pr efgE %y ﬁ?’? e]“p r%*rp?qtgﬁ’ %(? WP UASS 3 ﬁc‘é?§med
g ﬁ%{ and nore preferabl from0.9 to 1. 1 tine

un %? % o489 59 Frect ﬁ&ﬁhﬁﬁaﬂaéﬁ9aé €@ﬁp%%n%ﬁkqnu9ut by,
amount of ammonia to be used may be preferably in a

fopropyreton Breffokdaving 5@o%ah%@nbgpﬁ@aélonandTh@tels,

referably from20 to 30 tinmes by nole based on the

afhep o edhpiec € dHpouracting ansimdeofiesdppdriatgrial can
acetate to be used may be preferably in a proportion

be gfbfaigrad asoabselhesoy byfomksampnd, neddipyes eradie amount
from2 to 3 tines by nole based on the naphthal dehyde

of emripouhd .tliEheb Ra duetl mepadeiaphérbneecan abeonbért fgte from
by, for exanple, reacting 2-chl oroacetophenone with

whpch asisé uso L aeet ahes (Iseen Ref et ented Exafapfeold 8Be reaction
described later) . Also, the naphthal dehyde conpound

m1Xﬂ@£@deSTﬂl@a@ﬁﬁﬂéhﬂghéﬂﬁaﬁnﬁan2b@aﬁﬁfb§LQQhM?ea and
t hese conpounds are known and easily availab

reEXpSPALSi RAt1e 5886408 SO VERE ingbude al cohols such
as net hanol, ethanol, propanol, and isopropano
acetQQMﬁﬂjkﬁejphenylnaphthyllmldazole compounds according
to the invention, compounds classified into a 2-naph-
thyl-4-phenylimidazole compound in which the 2-position and
4-position of the imidazole ring thereof are substituted with
a naphthyl group and a phenyl group, respectively, with the
S-position being not substituted, i.e., 2-(l1-naph-
thyl)-4-phenylimidazole and 2-(2-naphthyl)-4-phenylimidaz-
ole, can be, for example, synthesized by reacting a
naphthaldehyde compound, 2-acetoxyacetophenone, ammonia, and

copper (II) acetate under heating in a water-soluble organic

solvent such as alcohols as shown in the following reaction

scheme.

11



12 WO 2005/121101 PCT/JP2005/010898 and
tetrahydrofuran. The reaction tenperature is

wo@e@saeably from50 to 80 C; and the reacti onPCT/mE2003010898
preferably from1l to 10 hours. The reaction may be
usual |y perfornmed under the atnospheric pressure. The
2- napht hyl - 4- phenyl i m dazol e conpound as forned under
the foregoing reaction conditions can be taken out by,

for exanple, the follow ng isolation opg i on. That
is, after conpletion of the reaction, ecipitate
is collected by filtration, and the de IS

h
suspensi on step by step until sodiun1ﬁydrosu
been no | onger consuned; deposited copper syl flide is

spgnded in ng amPI. Negt , sg&bﬂnlhydrosu Fde in
DU L § A5 to (.8 ti by ol ebasef,,on
htl_hard -2 g)ug s caddeeon s thi@ji;é Hanol

filtered out; the nmethanol is distilled acuo;
and the residue is rinsed with water, py a crude
desired material can be obtained as a softd. This

crude material can be purified by a recrystallization
operation or the like. Anmong the

phenylmaptd mdddtiidar ole 5o uind st e cis e feind Oréd€t ion
i nvention, conpounds classified into a

scRemaphitey bmduphesty khs- peh byt bRl dagebgheRPREWHY HeMused may
whi ch the 2-position, 4-position and 5-position of

be ¥R AdH0A20L 8 & bRGpotMalcR0b raf st {4 ut e tWhkB By mole,
napht hyl group, a phenyl group and a nethyl group,

T Raont iy Ty phamyl -8 5ef i) FHRSAAN Bokraogged on the
naphthaldehyde compound. The amount of ammonia to be used may
be preferably in a proportion of from 10 to 50 times by mole,

and more preferably from 20 to 30 times by mole based on the
naphthaldehyde compound. The amount of copper (II) acetate to

be used may be preferably in a proportion of from 1 to 5 times

by mole, and more preferably from 2 to 3 times by mole based
on the naphthaldehyde compound.

The 2-acetoxyacetophenone can be obtained by, for
example, reacting 2-chloroacetophenone with potassium
acetate (see Reference Example 3 as described later). Also,
the naphthaldehyde compound includes l-naphthaldehyde and
Z2-naphthaldehyde, and these compounds are known and easily
available.

Examples of the reaction solvent include alcohols such
as methanol, ethanol, propanol, and isopropanol, acetonitrile,

12



WD 2005/ 121101 PCT/ JP2005/ 010898
2- (2-napht hyl ) - 4- phenyl - 5- net hyl i m dazol e, can be, for
wez@spkayl synt hesi zed by reacting a napht hal debgH&P2005/010898
conmpound, 1-phenyl-I, 2-propanedi one, and anmmoni um
acetate in acetic acid under heating as shown in the
follow ng reaction schene. | CH3 | 0 0 2CH3CO2NH4 O~
- HO+ ~GCCH3 N NH CH3COaH In the reaction as shown
A I,N tge ﬁoreg%ing reaction schene, the anobunt of the
nd_ bRERFIVIIOS5ULEBpanedi one to be used may be
preferably in a proportion of fromO0.8 to 1.5 tines by
ol e,T%dly%%l%f %?Pc?oq%/t%eon%%.@r%eria}bhmlf@@ By to 80

nol e based on the napht hal dehyde conpound. The anount
°Cofarghnigit ureaclitiematidno ise Qe malyl hef e flertabl 0 ibpwrs .

proportion of from 2 to 10 tines by nole, and nore
ThpreeeehbPy RaprPd w91BLLY st Loymed | wndeis echormttiespheric

napht hal dehyde conpound. The napht hal dehyde conpound
preppehers used in this reaction includes

1- napht hal dehyde and 2- napht hal dehyde, and these

c onpdiimal s2 -amaph tey sedreplasn ylekbet ddedl r eviooshyl . adh@ormed

reaction tenperature is preferably from80 Cto the

undef| tixe t Bpsyainty eeaand dhheonedatiions iafEbeStaken out by,
preferably from 14 WD 2005/121101 PCT/ JP2005/ 010898

fot tradPlBouthe FBElERAAYI 0BoTBYibE WpWahkyoperfonard;s,

under the atnospheric pressure. The
afZepaphtpyét foRhenHrd rEBIRY N dagobe: §9PREENGs a%11ected
by filtration, and the deposit is suspended in methanol. Next,
sodium hydrosulfide in an amount of from 0.5 to 0.8 times by
mole based on the naphthaldehyde compound is added to this
methanol suspension step by step until sodium hydrosulfide has
been no longer consumed; deposited copper sulfide is filtered
out; the methanol is distilled off in vacuo; and the residue
is rinsed with water, whereby a crude desired material can be
obtained as a solid. This crude material can be purified by
a recrystallization operation or the like.

Among the phenylnaphthylimidazole compounds according

to the invention, compounds classified into a
2-naphthyl~4-phenyl-5-methylimidazole compound in which the
2-position, 4-position and 5-position of the imidazole ring
thereof are substituted with a naphthyl group, a phenyl group
and a methyl group, respectively, i.e.,
2-(1-naphthyl)-4-phenyl-5-methylimidazole and

13



formed under the foregoing reaction conditions can be
taken out by, for exanple, the follow ng isolation
woep@sdarilton. That is, after conpletion of the PERIR20GIN)10898
the reaction m xture or a residue obtained by
distilling off the acetic acid fromthe reaction
m xture and an al kal i ne agent (for exanple, sodium
hydr oxi de, sodi um car bonate, and ammonia) in an
cessi ve unf agaipst the_ acetic acid contained
2~ {fer e i oy L) G SERPURH OTHe FAYELTARAZ M RedCaRhBPeb O
crude desired material can be precipitated. This
exXPRLR YRS LeeR B TRAGEIRG Dyraphthaddahiude icomgamd,
operation or the |ike. The phenyl naphthyli m dazol e
1-poapblnts Aehroeadediongedandnamnenivabhrectakei én, asathc
as water or an organic solvent, to formthe surface
acidamrdeig hegdring Taeshrienyimaphkt iyl lavwingot e cohpo wuhene .
may be contained, for exanple, in a proportion of
fromO0.01 to 10 % by weight, and preferably fromO. 1
to 5 %by weight in the surface treating agent. Wen
the content of the imdazol e conmpound | ess than
0.01 % by weight, the filmthickness he chewg ca
as fornmed ondhe surface of coppe be t oo

that t) oAl tlat | orZCHEC@MEl, sur f age of copper
revient edr® %)TPHB»tﬁeC EE I and, NyhepNHt
ds 10 % by Wwéi ght, the T/ ddzole conpbund in the
‘ N

EXCe
surface treating agent may | eave w t hout
2005/ 121101 PCT/ JP2005/010898 di sso

di ssol ving the imdazole conpound in r (formng

an aqueous solution) , an organic acid or an inorganic
acid my be used as the acid, but a small anount of
an organi c sol vent

In the reaction as shown in the foregoing reaction
scheme, the amount of the 1-phenyl-1, 2-propanedione to be used
may be preferably in a proportion of from 0.8 to 1.5 times by
mole, and more preferably from 0.9 to 1.1 times by mole based
on the naphthaldehyde compound. The amount of ammonium
acetate to be used may be preferably in a proportion of from
2 to 10 times by mole, and more preferably from 4 to 6 times
by mole based on the naphthaldehyde compound.

The naphthaldehyde compound which is used in this
reaction includes l-naphthaldehyde and 2~naphthaldehyde, and
these compounds are the same as described previously.

The reaction temperature is preferably from 80 °C to the
reflux temperature; and the reaction time is preferably from
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may be used sinultaneously. Representative exanpl es of
the organic acid to be used include formc acid,
wa@ewbsiiziieci d, propionic acid, butyric acid, gPgDIBA0I010898
acid, pyruvic acic, acetoacetic acid, levulinic acid,
hept anoi ¢ acid, caprylic acid, capric acid, lauric
acid, glycolic acid, glyceric acid, lactic acid,
acrylic acid, nethoxyacetic acid, ethoxyacetic acid,
propoxyaceti c_aci d, butoxyacetic acid
L tp. £9- hevhdxyeThBxyFacet P BEY (P 2|3ty performed undex
(2- et hoxyet hoxy) ethoxy] acetic acid, 2-{2- [2-
the( 2taplrhexy6t RERPSELFoxy] et hoxy} aceti c aci d,
met hoxypr opi oni ¢ acid, ethoxypropionic_ acid,
pr opBiRg FopimHiiy lacd e hest by Freipt bl dagd t oBResnd a8
acid, p-nitrobenzoic acid, p-toluenesulfonic acjd,
forsmld aylder &tied fopegriingackdctéral FendétdonsucarnpPe taken
acid, maleic acid, fumaric acid, tartaric acid, and
outadivpi fonaistimmng, téeafpldewdhgt heol abtarmrezxiigpn. That
i ncl ude hydrochloric acid, phosphoric acid, sulfuric
is AGifderandmpl étienast dtheSuehcanoasi themedet nfded Htmre or
proportion of from0.1 to 50 % by weight, and
a Sleabbyal hem Byt S0 Phing weifghhebasedic acidegrom the
aqueous sol ution. Al so, exanples of the organic
rea?é’%i’@rmm:ﬂ)ﬂﬁlféjeaﬂcp%{ a100h@l Sgemeh @ rmekbapdle, sodium
et hanol, and i sopropanol, or 16 WD 2005/121101
004 HLA89 €, at Nuth st Ay | { or sanedeesande
hyéﬁ%%ﬁ@?&a%%é%%ﬁ %%ﬁggﬁiggliie, whi ch a?e freely

amc%rz nita%rlgsnt@tx\?ﬁe Wit ML er g cmltltahﬁqe%lcj rhaceihr£ad idgsolved

he invention, a netal salt may be added. In
o RSP G ORI A, (S, el ve
precipitated. This crude material can be purified by a
recrystallization operation or the like.

The phenylnaphthylimidazole compound may be dissolved
in a suitable carrier, such as water or an organic solvent,
to form the surface treating agent.

Thephenylnaphthylimidazolecompoundnmykxacontained,
for example, in a proportion of from 0.01 to 10 % by weight,
and preferably from 0.1 to 5 % by weight in the surface treating
agent. When the content of the imidazole compound is less than
0.01 % by weight, the film thickness of the chemical layer as
formed on the surface of copper may be too thin so that the
oxidation of the surface of copper cannot be prevented. On
the other hand, when it exceeds 10 % by weight, the imidazole
compound in the surface treating agent may leave without being
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rate of the chemcal |ayer on the surface of copper or

a copper alloy. Also, in the case where a zinc
w@orsoemdi i s used as the netal salt, it may bBCT/JP2005/010898

possi ble to further enhance the heat resistance of

the chem cal |ayer. Representative exanples of the

copper conpound include copper acetate, cuprous

chl oride, cupric chloride, cuprous brom de, cupric

bro i odi de, co dr oxj de, copper
a1 B8 Thies BB R PR eTRBRt e LR Craret andormed.
representatl e .exanpl es of the zinc conpound include
zi nc IHRFSOLYiRg gg?n’éi”edazﬁ% CRFROANE. 1pj et okalfmrening
zinc |actate, =~ zinc citrate, zinc sulfate zi nc
an RGeS SRAYLIPRE / pROSIIRTELC aTHEser mst Ahosgkng cnagidaay
used singly or in conbinations of two or nore kinds
betppe@dfs thiseafibtalbvhla swal lberedgdddoifnan opyapbs tdadvent
of fromO0.01 to 10 % by weight, and preferably from
mag. e tecd Shmyl wmigtisiy. t Repwrdarstieatéegnagentof the
In the case where such a copper conpound or zinc
organpounadifistasked, useédmiychaddesbrabkeatadst abilizeathe,
pH of the solution by adding a substance having a

prbpibetcastion, bt c asc BdNTOR o x PONO e, BBDOBfRELc acic,
di et hanol am ne, and tri ethanolamne in addition to the

acetgaoetiachdi@ 180uUaALE aéidx[hgggéhégélgéld caprylic
PCT/ JP2005/ 010898 acid. For t pur pose of further

aceahang i bhe o orsatienéatl e gl%/fc&ltl% SE?H‘ C&‘iyéé‘ﬁ’f& acid,

and the heat resistance of the hal oge

1a60MROLALY m3é/c added; 4 n Iﬁé"tﬁlo%ﬁaf\ é raec%aen%athgﬁgacetlc

accordlng to e invention. Exanples of

acgawsyagoxygegegs 50941,k HQYLAE ; ROLAsS) um Tl uori de,
anmoni um
2-(2-methoxyethoxy)acetic acid,
2-[2-(2-ethoxyethoxy) ethoxylacetic acid, 2-{2-[2-(2-eth-
oxyethoxy) ethoxy]ethoxy}acetic acid, methoxypropionic acid,
ethoxypropionic acid, propoxypropionic acid, butoxypropionic
acid, benzoic acid, p-nitrobenzoic acid, p-toluenesulfonic
acid, salicylic acid, picric acid, oxalic acid, succinic acid,
maleic acid, fumaric acid, tartaric acid, and adipic acid; and
examples of the inorganic acid include hydrochloric acid,
phosphoric acid, sulfuric acid, and nitric acid.

Such an acid may be added in a proportion of from 0.1
to 50 % by weight, and preferably from 1 to 30 $ by weight based
on the aqueous solution.

Also, examples of the organic solvent include lower
alcohols such as methanol, ethanol, and isopropanol, or
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fluoride, sodiumchloride, potassiumchloride,
anmoni um chl ori de, sodi um brom de, potassium brom de,
wa@possn2um bronmi de, sodi um i odi de, potassi um i pdi/aR2005/010898
and anmoni um i odi de. These hal ogen conpounds may be
used singly or in conbinations of two or nore Kkinds
t hereof. The hal ogen conpound may be added in a
proportion of fromO0.001 to 1 % by wei ght, and
r ef er abl fromO, 01 to 0.1 %by weight in the
e T G A TS SHEI T sy (LD P A iRk shihe
.for treating the surface  of copper or a cogper al | oy
Likgi PR e faEectY it sab hgdhtxeacebEli Hates- t he
invention, the liquid tenperature of the surface
t r eatin§hggent faey Beatiog aganpl ef theomnyentoore Tmetal
and the contact tinme may be, for exanple, from1l
saXe@gdbecadded ni hotide cBesnphesest aoppegonompbundtimdised
i ncl ude di pping, spraying, and coating nethods. Also,
as dfheemeperlf eriitngit hea s inef posstibéat hentascenrdiedortmation
the invention, it is possible to further enhance the

rateatf thestlsdmaincel Ay yveer o ntheasdatiblce sf rasgipgarecen td@per
chemcal layer wth a thernoplastic resin. That is,

albdyer Afleoni by the chenvbalrel ayein®rdni il fiacsed & IWhe
2005/ 121101 PCT/JP2005/010898 of copper or a copper

metd] oyal®e, dotbheysbe Usb s enDé therghenteabnhbaver taBdnaat
t hernmopl astic resin may be fornmed by dissolving a

redherampd asti enéeshandayi ngagxeel | ent heat resistance,
which may be conposed, for exanple, of a rosin

deri \R@ﬂﬂ@séﬁﬂti\%égﬁhﬁie%oéf rth%néopgé'&pc&gé&iéa in@lude

terpené resin derivative for exanp erpene resins

ool LFEDERES POk K ELNE) o TVUREGRT ATOEFSLY Lifons
bromide, cupric bromide, copper iodide, copper hydroxide,
copper phosphate, copper sulfate, and copper nitrate; and
representative examples of the zinc compound include zinc
oxide, zinc formate, zinc acetate, zinc oxalate, zinc lactate,
zinc citrate, zinc sulfate, zinc nitrate, and zinc phosphate.
These metal salts may be used singly or in combinations of two
or more kinds thereof. The metal salt may be added in a
proportion of from 0.01 to 10 % by weight, and preferably from
0.02 to 5 % by weight in the surface treating agent.

In the case where such a copper compound or zinc
compound is used, it may be desirable to stabilize the pH of
the solution by adding a substance having a buffer action, such
as ammonia, monoethanolamine, diethanolamine, and

triethanolamine in addition to the organic acid or inorganic
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and al i phatic hydrocarbon resins), or a mxture

thereof, in a solvent (for exanple, toluene, ethyl
wae@sardayl and i sopropyl al cohol) and uni f or M PCT/@RAIINE 0898

the solution in a thickness of, for exanple, from1l

to 30 mon the chem cal |ayer using, for exanple, a

roll coater or the |ike. Exanples of the sol der which

is suitable for carrying out the invention include

ngt only generally used tin-lead alloy eutectic
ac%%rders but al so | ead-free solders such Sn-Ag-Cu

based, Sn-A based, Sn-Bi based, Sn-Ag-Bi-In

base§°%ﬁhiﬁp%5@%ﬂe dndushber aphaRr g deestompabionpate

solderlng met hod of the invention can be adapted to
of tHee (RS d vy merchsbcahaat e pobstanderphgthe film, a

nmet hod. Fl ow sol dering c¢ rises noving a printed
hajpgengcomredndovey he n@@d& in diiel-sizfacs dinketing agent

sol der bath for soldering junctions between
acepedirgnic thar isventdivhe phianpddes wifr thg Imbrsgen lavmpound

contrast, reflow soldering conprises printing in 19
inYn@e05pd 20011 RCTLAP2005L848808 fadvande, aapasheum

cream sol der on the printed wiring board according to

flaocidepi sofatihecnlomdat i petekectimofhtopalts ahhenean,
and heating the whole printed wiring board to nelt

chlbeige) deydihon besnkake %@@aéié)ilﬁ@blr%ﬁlld%x%'&g@lum bromide,
Synt hesi s exanpl es of the phenyl napht hyli m dazol e

so80ROLWIBIOf ddiead Mventien oM | bnbeagResl fnCabliYde. These
described below with reference to Exanples 1 to 8,
haD¥gehtc PRI NALPBe used singly or in combinations of two
or more kinds thereof. The halogen compound may be added in
a proportion of from 0.001 to 1 % by weight, and preferably
from 0.01 to 0.1 & by weight in the surface treating agent.

With respect to the conditions for treating the surface
of copper or a copper alloy using the surface treating agent
according to the invention, the ligquid temperature of the
surface treating agent may be, for example, from 10 to 70 °C,
and the contact time may be, for example, from 1 second to 10
minutes. Examples of the contact method include dipping,
spraying, and coating methods.

Also, after performing the surface treatment according
to the invention, it is possible to further enhance the heat
resistance by forming a double structure on the chemical layer
with a thermoplastic resin.

That is, after forming the chemical layer on the surface
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construed that the invention is limted thereto.
Incidentally, principal raw materials which were used

wo evostibosynt heses of the phenyl napht hyl i m daeci/@P2005/010898
conmpounds are as follows. (Raw materials) Benzam dine
hydrochl ori de (a reagent manufactured by Tokyo Kase
Kogyo Co., Ltd.) w Brono-I-acetonaphthone (prepared
by the nethod as described in JP-A-9-286755)

0- Br onp- 2- acet ona hone agent manuf act ured by

oF YIRS AT & CROB0 EhLovL gy ub e B G Griih CHoRBs chend cal
%g ared b the met hod as descrlbed in Reference

1a rr%i‘% E91) RSPt doHe 13 dparrmsd the Hetdrldring
as descrlbed |n Ref erence Exanple 2)

a Bhormarhasicét saapht haring ;ﬁ@@lrleailtbizeﬁﬁerﬁetﬁb@lnge, wigich
WO 2005/ 121101 PCT/JP2005/010898 described in

maReber epeo FRanpfer 3gxamphaphofiaal dehjdedeaivesgant (for
manuf act ured by Tokyo Kasei Kogyo Co., Ltd.)

ex2nNapht hes delande ros imeagertrsianaf betperd tbys Tokdarivative
Kasei Kogyo Co., Ltd.) 1-Phenyl-1,2-propanedione (a

(foragranphanutacpenedrbyinFokyd KaspenkKogyen6d. rektids) ,
Ref erence Exanple 1 (Preparation of 1-propi onaphthone)

hyd#438cdrigol 1r&8imo| foof edrhi e xdm 01 ¢l ey WS @detash Wesins

portions to a solution consisting of 92.6 g (1.0 nol)
an@faliphatic hydrocarbon resins), or a mixture thereof, in
a solvent (for example, toluene, ethyl acetate, and isopropyl
alcohol) and uniformly coating the solution in a thickness of,
for example, from 1 to 30 pm on the chemical layer using, for
example, a roll coater or the like.

Examples of the solder which is suitable for carrying
out the invention include not only generally used tin-lead
alloy eutectic solders but also lead-free solders such
Sn—-Ag-Cu based, Sn-Ag-Bi based, Sn-Bi based, Sn—-Ag-Bi-In
based, Sn-Zn based, and Sn-Cu based solders.

Also, the soldering method of the invention can be
adapted to the flow soldering method and reflow soldering
method.

Flow soldering comprises moving a printed wiring board
over a molten liquid-state solder in a solder bath for
soldering junctions between electronic parts and the printed
wiring board.

In contrast, reflow soldering comprises printing in
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propi onyl chloride and 320 nL of 1, 2-dichl oroet hane
step by step at 5to 10 C, and after conpletion of
wa@odasizan, the tenperature was el evated to rop@T/JP2005/010898
tenperature to prepare a 1, 2-dichloroethane solution
of a propionyl chloride -alum num chloride conplex.
The foregoing 1, 2-di chl oroet hane sol ution of a
propi onyl chloride-al um num chl ori de conpl ex was added
addrggmﬁse to,a solution 8onsist%ﬂ% of ,128.2 g gl.o nol )
O RaphPREFENET &7 306°RE OF E03- BFERFEFONERARE RPaFS
to éo C _over one hour. After conpletion_of addition,
BCERBAFREUFPi AgCLRF el PREEFPINNa&OHBALRE alegtrppisorerts
for 2 hours and after cooling to roomtenperature,
thgaeoPpourRd Ferbingcthmitwhrolooorintedfwiotehoar@do melt
hydrochl oric acid was further added thereto, 21 WO
thoopslder1b2 Pumpliekeotho168dderand.the ni xture was
stirred and m xed. The product as fornmed in this
reaction m xture was extracted with chl oroform
together with |, 2-di chl oroet hane, dried over nagnesi um
EX8YPLBSe, and concentrated in vacuo. A concentrated
liquid was distilled in vacuo to obtain 145.3 g
(yi elshnt@diod |d:egnp e N6t 139 dioed@lh Byt i @fzole
1-prop ionaphthone as a pale yellow oil. Reference

companpbe 3f(Prhepanathbnonfw2iprepi epaphthene) y58e8cdibed
(0.33 nmol) of 2-naphthonitrile was gradually added to

be Bo® Qb 1ith Gt Feansic tBIEREmB04s01 (o B8,MBhk o andiieihydt pe
et her solution of magnesi um ethyl brom de having a

cok9PEEBY [ald t0Ph 81 AMANG 129 M Of e dihhenzene Al ntal 1y,
after cease
principal raw materials which were used for the syntheses of

the phenylnaphthylimidazole compounds are as follows.

(Raw materials)

° Benzamidine hydrochloride (a reagent manufactured by

Tokyo Kaseil Kogyo Co., Ltd.)

. O-Bromo-l-acetonaphthone (prepared by the method as

described in JP-A-9-286755)

U ®-Bromo-Z-acetonaphthone (a reagent manufactured by

Tokyo Kasei Kogyo Co., Ltd.)

° 1-Propionaphthone (prepared by the method as described

in Reference Example 1)

] 2-Propionaphthone (prepared by the method as described

in Reference Example 2)

] 2-Acetoxyacetonaphthone (prepared by the method as
20



of heat generation, heating was started. About 100 niL

of a distillate conposed mainly of the diethyl ether
woaw®sdeaoi | 1 ed off, 100 nL of benzene was addedT/Jex0aes/010898

the m xture was heated under reflux for 3 hours.

After conpletion of heating, the reaction mxture was

cooled to roomtenperature; a solution consisting of

35 g (0.654 nol) of amonium chloride and 140 nL of

wat er S ded; the ueous |l ayer was renoved; 600 niL
de%ﬁrg?Fﬁeﬁ?ggﬁf%??ﬁcﬁcﬁgaﬁﬁﬁeaaged; and the mi xture was
heated wunder reflux for 4 hours. After cooling, the
* aqubodPhbhetdehrde r ehsredicrdnaanbé agtganidchy aj@tyad@sel
washed with water, dried over sodiumsulfate, and

Kog#enCevapbEdt bd to dryness in vacuo 22 WO 2005/ 121101
PCT/ JP2005/ 010898 to obtain 57.3 g (yield: 94.2 % of

¢ 2- gridpipbritaphidednelecad aardagkntyedhofasbhrdd Refkrlgnc&asel
Exanpl e 3 (Preparation of 2-acetoxyacetophenone) 78.5
Kogy¢ 0C80, nbtyl. bf potassium acetate, 5.0 g (0.08 nol)
of acetic acid, and 123.7 g (0.80 nol) of

e 2-chiPhoagetDppPepospanveienbeatededpdat nehlig¥ckara@0py
mL of ethanol for 6 hours. After conpletion of

TokpatKageitkegyeacsl pnroiixjure was cooled to room
tenperature, deposited potassiumchloride was filtered
of f, and the ethanol was distilled off in vacuo to
obtain a pale brown oily material. This oily materi al

ReP@BenPOUEREmpNEO I ONe itter of water, and a
precipitated solid was <collected by filtration and

PEEELYELSLAl £SO EELRRhob) b 122 ] Ot

yellQM£§FﬁiéL(l.08 mol) of aluminum chloride was added by
portions to a solution consisting of 92.6 g (1.0 mol) of
propionyl chloride and 320 mL of 1,2-dichlorcethane step by
step at 5 to 10 °C, and after completion of addition, the
temperature was elevated to room temperature to prepare a
1,2-dichloroethane solution of a propionyl chloride-aluminum
chloride complex.

The foregoing 1,2-dichloroethane solution of a
propionyl chloride-aluminum chloride complex was added
dropwise to a solution consisting of 128.2 g (1.0 mol) of
naphthalene and 300 mL of 1,2-dichloroethane at 35 to 40 °C
over one hour. After completion of addition, the resulting
mixed liquid was heated at 45 to 50 °C for 2 hours and after
cooling to room temperature, was poured into ice water. 200
mL of concentrated hydrochloric acid was further added thereto,
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Exanple 1 (Synthesis of

2- phenyl - 4- (1- napht hyl )i m dazol e) A suspensi on
weoemwsitstibng of 31.3 g (0.20 nol) of benzam di PET/IP2005/010898

hydrochl ori de, 10.8 g (0.20 nol) of sodium nethylate,

and 150 nL of tetrahydrofuran was heated under refl ux

for one hour. After cooling to 25 C, a solution

consisting of 49.8 g (0.2 nol) of

omo- | - acet onapht hon 100
and S IR G A Bt L BARS A Bl SERR Prefuehaofomed
., 2005/121101. PCT/ JP2005/ 010898 internal tenperature
md?fal%o%eae%*éje%la BHXEUTAf Vo evhbretednvish ggélprpéﬁrm

g (0.20 nol) of sodium nethylate was added, and
tO%%h% Xtife hed-Rbahierenterneef fukef opvenemponesium
Next, the reaction m xture was cooled to room
sut EppRr NG eonrassrabed imarcaos Werentehtepsedolfgquiadavas
the filtrate was evaporated to dryness in vacuo. The
diglesl Hedl imovaduaasosabtassi Véby3washedeldk t AOwaL eboanhdng
acetonitrile and then dried to obtain a crude crystal

poist & UeSi tedl 4Bt @ ammil)i Lrnuge opiys=thtMhe as a pale
recrystallized fromacetonitrile to obtain 18.0 ¢

velyoweloil. 33.3 %9 of a grayish blue crystal. The
melting point, Rf value of thin layer chromatography,
and NVR and nmass spectral data of the resulting
crystal are as follows. mp.: 167 to 169 C TLC

Refsoiréh€a ©ehm glgroforniethyl acetate = 9/1), R =
0. 90 NI\/R& : S7.3to84 (mMm MMz (%: 270
(Pféﬂi’aré—@@&n §72(-]_5§%pié§§p1(1@1%ne)’]-17 (5),

50.8 g (0.33 mol) of 2-naphthonitrile was gradually
added to a solution consisting of 164 g (0.5 mol) of a diethyl
ether solution of magnesium ethyl bromide having a
concentration of 3M and 120 ml of dry benzene, and after cease
of heat generation, heating was started. About 100 mL of a
distillate composed mainly of the diethyl ether was distilled
off, 100 mL of benzene was added, and the mixture was héated
under reflux for 3 hours. After completion of heating, the
reaction mixture was cooled to room temperature; a solution
consisting of 35 g (0.654 mol) of ammonium chloride and 140
mL of water was added; the aqueous layer was removed; 600 mL
of 6N hydrochloric acid was added; and the mixture was heated
under reflux for 4 hours. After cooling, the aqueous layer
was removed; and the organic layer was washed with water, dried
over sodium sulfate, and then evaporated to dryness in vacuo
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104 (7), 89 (6) Fromthese spectral data, the
resulting conpound was identified as
wQ2phamibt 4- ( 1- napht hyl )i mi dazol e represent ed PGYIR2065/010898
followi ng formula. 24 WO 2005/121101 PCT/ JP2005/ 010898
/1 \ NNH Exanple 2 (Synthesis of
2- phenyl - 4- (2- napht hyl )i m dazol e) A suspensi on
consisting of 31.3 g (0.20 nol) of benzam di ne
hydrochlLoride,, 10.8 g_.(0,20nmol)_of sodium_ nethylate,
to B ARE050r 56T (WAELEHSA of (hian Wi FRSARP IS e f e
igr one_hqur. After cooling to 20 C, a solution
ye ﬂ@ié?%hg-of 49.8 g (0.2 nol) of
co- brono- 2- acet onapht hone and 100 nL of
t et rahydr of uran was added dropw se such that the
i nternal tenperature did not exceed 30 C. After
Reégrpneei Brampieaddi tion, 10.8 g (0.20 nol) of sodium
net hyl ate was added, and the m xture was heated under
(Prephuatior ofie2hagetokgrtetophenpralti on m xture was
cooled to roomtenperature, insoluble matters were
filteried of {0.ahdhalheofigdiraatel wmaacevaper,at el o 90.08 mol)
dryness in vacuo. The residual solid was successively
ofversdieidt awiith avad ar23andgt o) LEN@cando t lrerctdrd @thdétophenone
obtain a crude crystal as a desired material. This

weteUHeateystatiewaseFearyshabbbzed ofr eghaest ool idl 8ch@s.
obtain 32.8 g (yield: 60.7 %9 of a <colorless crystal.

AfBEr VW05 12d 1A RGP 0880108881 0on mixture was cooled
to room temperature, deposited potassium chloride was

filtered off, and the ethanol was distilled off in vacuo to
obtain a pale brown oily material. This oily material was
poured into one litter of water, and a precipitated solid was
collected by filtration and recrystallized from methanol to
obtain 113.1 g (yield: 79.3 %) of 2-acetoxyacetophenone as a

pale yellow solid.

Example 1
(Synthesis of 2-phenyl-4-(l-naphthyl)imidazole)

A suspension consisting of 31.3 g (0.20 mol) of
benzamidine hydrochloride, 10.8 g (0.20 mol) of sodium
methylate, and 150 mL of tetrahydrofuran was heated under
reflux for one hour. After cooling to 25 °C, a solution
consisting of 49.8 g (0.2 mol) of e~bromo-l-acetonaphthone and
100 mL of tetrahydrofuran was added dropwise such that the
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The nmelting point, Rf value of thin |ayer
chromat ogr aphy, and NMR and nass spectral data of the
wo e@alizilng crystal are as follows. mp.: 230 POI/B3B0ID10898
TLC (silica gel, chloroformethyl acetate = 9/1), Rf =
0.33 NWR (CD30D) : S7.4to083 (mMm Mmz (a): 270
(M+, 100), 243 (5), 166 (11), 139 (21), 117 (10), 86
(6) Fromthese spectral data, the resulting conpound
s _jdentified as 2-phenyl -4-(2-naphthyl)im dazol e
lnF%}SP%%e’uﬁ%%laer%?uméﬂﬁgm%%@em A &C- 7 Aftemnequpletion
e 3 ( ntheS|s
sza%ﬁ;wnn &haph? h%@ )mcsl et yPrdvapeFRylats wag added,
0. 334 nol) of brom ne was added dropwi se to a
and ofhe ik Eois iwas hgadedeendeg ref3zx fior)one hour. Next,
1- propi onapht hone 26 WO 2005/ 121101 PCT/ JP2005/ 010898
thamparsd o nbkterhaiesl caplsd o roonCemperatevaplisticnble
of addition, the ethanol was distilled off in vacuo,
mahherswere e?s'ultteirr@gi offic embd athes \ﬁasltotiaiaotmsde\mpdﬁé)t@di to
of toluene, washed with a m xed aqueous sol ution of
drgodsanmbiveanioonallee aredsided woldlh oakdeuddsdds he Xy twdshed
times), and then dried over sodiumsulfate to obtain
wightwdtenearsdladdtohiofri 12 Bhemehin- AEOBHOREPHHPHNE. a Arude
suspensi on consisting of 50.1 g (0.32 nol) of

crystal as a desired material. This crude crystal was
recrystallized from acetonitrile to obtain 18.0 g (yield:
33.3 %) of a grayish blue crystal.

The melting point, Rf value of thin layer
chromatography, and NMR and mass spectral data of the
resulting crystal are as follows.

o m.p.: 167 to 169 °C

° TLC (silica gel, chloroform/ethyl acetate = 9/1), Rf =
0.90
. NMR (CD3OD): & 7.3 to 8.4 (m)

MS m/z (%): 270 (M+, 100), 167 (56), 139 (20), 117 (5),

104 (7), 89 (6)
From these spectral data, the resulting compound was
identified as 2-phenyl-4- (l-naphthyl)imidazole represented

by the following formula.
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benzam di ne hydrochloride, 133 g (0.96 nol) of

pot assi um carbonate, and 250 nL of tetrahydrofuran
woamsheaved under reflux for one hour, and theCT/JP2005/010898
foregoi ng tol uene sol ution of
2- brono-1"' - propi onapht hone was added dropw se over 50
m nutes. After conpletion of addition, heated under
ref lux for 2 hours. Next, the reaction mxture was
concentrated in vacuo, the resulting concentrate was
di Joted with 200 nL of toluene, and the solution was
into 600 nL of water. The m xture was stirred
=ci pitate a solid. This solid was coll ected by
ati on, successively washed with tol uene and
then dried to obtain a crude crystal as a
ajrerial.  This crude crystal was

recrys lized fromDW to obtain 48.1 g (yield: 52.9
% of white powder. The nelting point, Rf value of
thin N chromat ography, and NVMR and nmass spectra
dat a e resulting powder are as follows. 27 WO
2005/ 1 01 PCT/ JP2005/ 010898 mp.: 280 to 282 C

TLC (silica gel, acetone), Rf = 0.65 NWR (d6-DVSO :

S$2.27 (s, 3H , 7.38to 827 (m 12H) MsS mz (-0.):

284 (M+, 100), 269 (1), 215 (4), 180 (23), 166 (4),
Exa%(%’é)e( L7), 139 (10), 127 (7), 104 (10), 89 (6), 77

62 (6) Fromthese spectral data, the resulting

(S@%%'%(%ﬂ%aph 1}1—54%—)‘9@25—3:%%%51?3(1% idrgji%?ze()l?)epr esent ed

by t%?s @ﬂéﬁ@fgiigyﬂgﬂé%iﬂg of 31.3 g (0.20 mol) of
benzamidine hydrochloride, 10.8 g (0.20mol) of sodium
methylate, and 150 mL of tetrahydrofuran was heated under
reflux for one hour. After cooling to 20 °C, a solution
consisting of 49.8 g (0.2mol) of o-bromo-2-acetonaphthone and
100 mL of tetrahydrofuran was added dropwise such that the
internal temperature did not exceed 30 °C. After completion
of addition, 10.8 g (0.20 mol) of sodium methylate was added,
and the mixture was heated under reflux for one hour. Next,
thereactionndxturewascmoled1x>romntemperature,insoluble
matters were filtered off, and the filtrate was evaporated to
dryness in vacuo. The residual solid was successively washed
with water and toluene and then dried to obtain a crude crystal
as a desired material. This crude crystal was recrystallized
from acetonitrile to obtain 32.8 g (yield: 60.7 %) of a

colorless crystal.
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CH3 NN NH Exanple 4 (Synthesis of
2- phenyl - 4- (2- napht hyl ) -5-net hyl i m dazole) 46.0 ¢
w@ 2002838110pl ) of brom ne was added dropw se to BCT/JP2005/010898
solution consisting of 55.8 g (0.303 nol) of
2- propi onapht hone and 250 nL of ethanol at 50 to 55
C. After conpletion of addition, the ethanol was
distilled off in vacuo; and the resulting concentrate
ssolved in 130 nlL _of tol uene WD 2005/ 121101
PCT/ o S506s POTRdhéd Wirtlea o %ﬁ“&
. ol uti on of sodi um bi carbonate and sodlun1chloride
chr( TIPRN0 TR A Fheh WREH dVFatIonf uRhe
sulfate to obtain a toluene sol ution of
resu b igHh- Y grdbi DR phE henklows suspensi on consi sting of
45.1 g (0.288 nol) of benzam di ne hydrochl ori de,
e 1194 g (D3@6donBJ Wf potassium carbonate, and 240
nmL of tetrahydrofuran was heated under reflux for one
hourLC afet I hea folpgainip Acdien/e ot Utdagtaofe = 9/1), RE =
2-brono-2' - propi onapht hone was added dropw se over 40
0.3@nutes. After conpletion of addition, heating under
reflux was continued for 2 hours. Next, the reaction
o M XiuE €(WBDD)CORCENYr abed i3n (yacuo, the resulting
concentrate was diluted wth 200 nL of tol uene, and
o theysalution w@%pgmedlb@ 10 599 (a1 %@ﬂ(tﬁr Ehs@
m xture was stirred to preC|p|tate a sol i-d.
11polich wasscpsf ected by filtration, succe33|vely mashed
with toluene and water, and then drled to obtain a
crude crystal as a desired material. This crude
crystal was

From these spectral data, the resulting compound was

identified as 2-phenyl-4-(2-naphthyl)imidazole represented

by the following formula.

N ANH

Example 3

(Synthesis of 2-phenyl-4-(l-naphthyl)-5-methylimidazole)
53.3 g (0.334 mol) of bromine was added dropwise to a

solution consisting of 61.1 g (0.332 mol) of 1-propionaphthone
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recrystallized fromacetonitrile to obtain 55.0 ¢
(yield: 67.2 %9 of a white powder. The nelting point,
wRRoogakuel of thin layer chromat ography, and NREX/arpdo5/010898
mass spectral data of the resulting powder are as
follows. mp.: 215 to 218 C TLC (silica gel
acetone), Rf = 0.69 NWR (CDC13) b 2.56 (s, 3H), 7.34
to 8.03 (m 12H) 29 WO 2005/121101 PCT/JP2005/010898
Ms niz (0): 284 (M, 100&, 243 (%%, 215 (2), 180 (14),
an45é8?1121§',0§3©t1(1@1y911@*7 PRy to1ba (&), BO-¢s)comylezion of
63 (5) Fromthese spectral data, the resulting
ad@bﬁﬁgﬁndtgﬁseth@%ﬁ%iwﬁéddégtllled off in wvacuo, and the
Z-Ehenyl-4-(2-naphthy|)-57nethylinidazole repr esent ed
repylEhRdf 6PROM FEaFor Wapadisspleef{ 8n ABNHMLERENpPEUSNE,
(Synt hesi s of 2-(1-naphthyl)-4-phenylimdazole) A
wagbedtwidh aonbied iamgeciuis7eoBuyien.@b2oddlin bfcarbonate and
copper(11) acetate nonohydrate and 220 g (3.2 nol) of
sodbufio cabophiia watermpas dddedidespwi sedt ehansaktibbiobver
consisting of 25.6 g (0.160 not) of 1-naphtha
soddehyse] £20e4tg ¢Otd6H aotdlokne’2satetosypacEt ophenone,
and 300 nmL of isopropyl alcohol under cooling with’
2-abros 1 andropbsegurbhbie .t he tenperature was el evated
to 60 C over one hour and further to 78 C over 3

hour s su¥ges a0l ddukiheideact i om Myt Us €32 8nol) of

precipitate was collected by filtration, washed with
beMBbRldiABdh{B8AcHIb8dde, 133 ¢ (0.96 mol) of potassium
carbonate, and 250 mL of tetrahydrofuran was heated under
reflux for one hour, and the foregoing toluene solution of
2-bromo-1’-propionaphthone was added dropwise over 50 minutes.
After completion of addition, heated under reflux for 2 hours.
Next, the reaction mixture was concentrated in vacuo, the
resulting concentrate was diluted with 200 mL of toluene, and
the solution was poured into 600 mL of water. The mixture was
stirred to precipitate a solid. This solid was collected by
filtration, successively washed with toluene and water, and
then dried to obtain a crude crystal as a desired material.
This crude crystal was recrystallized from DMF to obtain 48.1
g (yleld: 52.9 %) of a white powder.

The melting point, Rf value of thin layer

chromatography, and NMR and mass spectral data of the

resulting powder are as follows.

27



30 WO 2005/ 121101 PCT/ JP2005/010898 The resulting
dark green powder was suspended in nethanol, 8. 1 ¢
w@ oz021mol ) of 70 % sodi um hydrosul fi de was adPEeTJP2a0mi010898
the mxture was heated under reflux for one hour.
Thi s met hanol sol ution was cool ed, bl ack insol uble
matters were filtered off, and the filtrate was
evaporated to dryness in vacuo. The residual solid was
di ssolved_in chlorof ormand washed with water, the
* chi®rdforfPhaso #%%i79 ed of f in vacuo, and the dried
material was recrystallized fromacetonitrile to
* obt&kh i%%ll@a(§$£4d@CQ@O@@)ofRﬁ i Pk§Swhi te powder.
The nelting point, Rf value of thin |ayer
* chrigWat 6dediB0) :add 2NRR disd Péds Spéd ral TatTa of, t1HE)
resulting powder are as follows. mp.: 198 to 202 C
e TLQ$ s & ceslgel28L£hdor,of ldrtil ,et36A @det #15 = 9/,1)L,80Rf(23),
0.41 NWR (CD30D) 7.0 to 8.4 (m WMsmz (0): 270 (M,
l640@),, 233 (13)),, 166 (4)),, 139 (1D),L04350{9)§° 1®&7,(7),(10),
120 (3), 116 (5), 89 (20), 77 (4), 63 (7) Fromthese
62speértral data, the resulting conmpound was identified
as 2-(1-naphthyl)-4-phenylim dazol e represented by
the following fornula. 31 WD 2005/121101
PCT/ JP2005/ 010898 N NH\ | / Exanple 6

From these spectral data, the resulting compound was
identified as 2-phenyl-4- (l-naphthyl)-5-methylimidazole

represented by the following formula.

9@

CHj

N& NH

Example 4

(Synthesis of 2-phenyl-4- (2-naphthyl)-5-methylimidazole)
46.0 g (0.288 mol) of bromine was added dropwise to a

solution consisting of 5‘5. 8 g (0.303 mol) of 2-propionaphthone

and 250 mL of ethanol at 50 to 55 °C. After completion of

addition, the ethanol was distilled off in vacuo; and the

resulting concentrate was dissolved in 130 mL of toluene,
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(Synthesis of 2-(2-naphthyl)-4-phenylimdazole) A
sol ution consisting of 72.4 g (0.363 nol) of

weomsaeiibli ) acet at e nonohydrate and 230 g (3. 3BCTmP203xi10898
25 % anmmoni a water was added dropwi se to a solution
consisting of 26.1 g (0.167 nol) of 2-naphtha
ldehyde, 30.0 g (0.168 nol) of 2-acetoxyacetophenone,
and 300 nmL of isopropyl alcohol under cooling with

ter,,.and subsequently, the tenperature was el evated
wa G G g TS OGP e T LRBIC S 8078 e Bierlaoiate and
hours. _After cooling the reaction mxture, a
sogiari prir tdeas2edl eck edvdytinest at #0@, thashdgiaft aver
water, and then dried. The resulting dark green
SogbH eF U ivb3t 8 uSPepideai p na nEe hagBe, Sglubiog 8. 11 nol)
of 70 % sodi um hydrosul fi de was added, and the
2-rsmere’ wasopeanaphbnoee. ref | ux for one hour. This
met hanol sol ution was cool ed, black insoluble matters
wer e X idusgrasts ot ,coramics ttirey faff t4%tle 9vas0 ex@panat edof o
dryness in vacuo. The residual solid was washed with
benaseidand hydsotivedride acEtone,g X644 nagli)d olpotassium
added, and a precipitated oxal ate was 32 WO

caZPOna 12,1184 PE1H IR 065/ 040898BydeoklieehedabByheated under
filtration. This oxal ate was suspended in nethanol,

re 8N@x SOEE Ush8ELBYL At gnWashaddedeboihifbepatigna d63ik€d8n of
material. The nethanol was distilled off in vacuo, and

2-Eb@molEGU#%bﬁQoﬁQﬁE@H&ﬁéR@n¥@§d@@%ﬁ%&Wﬂé@cM@ﬁCﬁoﬁg%utes.

recrystallized fromnethanol to obtain 6.1 g (yie

Afﬂér5c8%p19£i@npakeaa&££9&h9rMéseknngﬁdg§|Egﬁgugowgg,
Rf value of thin [ayer chromatography, and NVR an

coﬁ?ﬁg%@eféfab Agtasof kber, resul +LRGrSE%Shak+ALE R8s

concentrated in vacuo, the resulting concentrate was diluted
with 200 mL of toluene, and the solution was poured into 600
mL of water. The mixture was stirred to precipitate a solid.
This solid was collected by filtration, successively washed
with toluene and water, and then dried to obtain a crude
crystal as a desired material. This crude crystal was
recrystallized from acetonitrile to obtain 55.0 g (yield:
67.2 %) of a white powder.

The melting point, Rf value of thin layer
chromatography, and NMR and mass spectral data of the
resulting powder are as follows.

. m.p.: 215 to 218 °C
o TLC (silica gel, acetone), Rf = 0.69

. NMR (CDCls): & 2.56 (s, 3H), 7.34 to 8.03 (m, 12H)
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mp. : 194 to 198 C TLC (silica gel, chloroforn ethyl
acetate = 9/1), Rf = 0.57 NWR (d6-DMSO) : 6 7.22 to
w@2eb8/18rp1 MS mz (o): 270 (M+, 100), 243 (6),PRUBHP20BY(10898
167 (13), 153 (6), 139 (14), 127 (9), 116 (6), 89
(25), 77 (4), 63 (9) Fromthese spectral data, the
resul ting conpound was identified as
2- (2- napht hyl ) - 4- phenyl i m dazol e represented by the
foll owi ng fornula. 33 VO 2005/121101 PCT/ JP2005/ 010898
* N NAP\RfZ( °)E’xa%%ﬂ r(%heﬁ%? ofl) , 215 (2), 180 (14),

naphthyl henyl - 5- met hyl i m dazol e) g
15%0 ) mot3° o 3 M- pf?e%y%/‘l gya?ne(ﬁ%n@ r52779 7d (®345)
nol ) of 1- naphthaldehyde and 157 g (2.04 nol) of
amoni um acet ate were heated under reflux in 250 nL of
acetic acid for 3 hours. The reaction m xture was
concdmamttée g spestum ]l data,gdhenmmemuldfing lagmpound was
amoni a water was poured into the resulting
idenhtEhed at e, 2apdeay pr éei prirapethgd) +8-mathytohlidetede
by filtration and washed with water. The resulting
regoéseninad dissbévedliowacet Hoepubxal i ¢ aci d was added,
and a precipitated oxal ate was col |l ected by
filtration. Next, the collected oxal ate was di ssol ved
in nethanol, sodiumnethylate was added to liberate a
S naterlal and the nethanol was distilled off
o. The reS|duaI solid was successively washed
d'sn- hexane to obtain 30.8 g (yield: 32 %

Example 5
(Synthesis of 2-(l-naphthyl)-4-phenylimidazole)

A solution consisting of 70.3 g (0.352 mol) of
copper (IT) acetate monohydrate and 220 g (3.2 mol) of 25 &
ammonia water was added dropwise to a solution consisting of
25.6 g (0.160 mol) of l-naphthaldehyde, 29.4 g (0.165 mol) of
2-acetoxyacetophenone, and 300 mL of isopropyl alcohol under
cooling with water, and subsequently, the temperature was
elevated to 60 °C over one hour and further to 78 °C over 3 hours.
After cooling the reaction mixture, a precipitate was

collected by filtration, washed with water, and then dried.
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of a mlky white crystal. The nelting point, Rf val ue
of thin layer chronmatography, and NMR and nass
wa@p@stizabl data of the 34 WO 2005/121101 PCT/JP2005/010898
PCT/ JP2005/ 010898 resulting crystal are as foll ows.
mp.: 80 to 8 C TLC (silica gel, chloroforniethyl
acetate = 9/1), Rf = 0.50 NWR (d6-DVsO) 8 2.53 (s,
3H), 7.14 to 8.02 (m 12H Ms mz ( o) : 284 (M,
100) , .268 (4) , 241 (2) , 215 (1) , 180 (2), 153
Thq a3 A st iy 4o bokis=(3y Spepsied i el 6.1
&g) From t hese spectral data, the resulting conpound
g 1O jmabk 195 o & sodium hydrosulfide was added, and the
_2-(1-napht hyl)-4-phenyl -5-net hyl i m dazol e represented
niphureavdpheniian uneeruika L LgasHEor Nome! h@&xanpligs methanol
(Synt hesi s of
so put pomasist hgdled, phami i5saethykimd oot wpre2di btgred of £,
(0.165 nol) of 1-phenyl-1, 2-propanedi one, 25.8
an@ Otiée5fnbtyandé Ramaphebardtefiyde, dapded6. Sngvé6ud92
nmol ) of ammoni um acetate were heated under reflux in

120 mheofreadetial sadiid fwars Hirolsred hien r&@cd t®Form and
m xture was concentrated in 35 WD 2005/121101

wa FXd4 IR0 Wh@ 08 9Bhe VaCL®s o £ dven RSt RE 10RBCERET B &racuo,
was poured into a large anmount of dilute anmonia
andet 98 , el andaci i tfLd st NS zed from acetonitrile
to obtain 12.1 g (yield: 28 %) of a milky white powder.
The melting point, Rf value of thin layer
chromatography, and NMR and mass spectral data of the

resulting powder are as follows.

. m.p.: 198 to 202 °C

. TLC (silica gel, chloroform/ethyl acetate = 9/1), Rf =
0.41

. NMR (CDs0OD): & 7.0 to 8.4 (m)

MS m/z (%): 270 (M+, 100), 241 (3), 166 (4), 139 (10),

135 (9), 127 (7), 120 (3), 116 (5), 89 (20), 77 (4), 63 (7)
From these spectral data, the resulting compound was

identifiedhas 2- (l1-naphthyl)-4-phenylimidazole represented

by the following formula.
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collected by filtration and successively washed with
water and acetonitrile to obtain 22.7 g (yield: 48.2
wagoosfizaopal e yell owi sh brown powder. The el PCT@P2005/010898
poi nt, Rf value of thin layer chromatography, and NWVR
and mass spectral data of the resulting powler are as
follows. mp.: 237 to 240 C TLC (silica gel
chl orofornfethyl acetate = 9/1), Rf = 0.57 NWR
CD30D) : 5 2.47 (s, 3H), 7.33 to 8.37 (m 12H) M
(%9 : 284 (M, 100) , 243 (3), 215 (2), 180 (5),
(7), 142 (9), 130 (14), 103 (13), 89 (7), 77 (9),
From t hese spectral data, the resulting
was identified as
it hyl ) - 4- phenyl - 5- et hyl i m dazol e represented
« followng formula. CH3 N NH 36 WO 2005/121101
RR005/ 010898 Exanpl es of the surface treating
5i ng t he phenyl napht hyl i m dazol e conmpound, the
eg)treatment nethod, the sol dering nethod and
printed wiring board according to the invention
will be specifically described below w th reference
to Exanples 9 to 22 and Conparative Exanples 1 to 7,
but it should not be construed that the invention is
limted thereto. Incidentally, the soldering test is
Exaspiel §ows. (Evaluation test for solder flowup rate
properties)
(Synthesis of 2-(2-naphthyl)-4-phenylimidazole)

A solution consisting of 72.4 g (0.363 mol) of

copper (II) acetate monohydrate and 230 g (3.38 mol) of 25

oe

ammonia water was added dropwise to a solution consisting of
26.1 g (0.167 mol) of 2-naphthaldehyde, 30.0 g (0.168 mol) of
2-acetoxyacetophenone, and 300 mL of isopropyl alcohol under
cooling with water, and subsequently, the temperature was
elevated to 60 °C over one hour and further to 78 °C over 3 hours.
After cooling the reaction mixture, a precipitate was
collected by filtration, washed with water, and then dried.
The resulting dark green powder was suspended in methanol, 8.5
g (0.11 mol) of 70 % sodium hydrosulfide was added, and the
mixture was heated under reflux for one hour. This methanol
solution was cooled, black insoluble matters were filtered out,
and the filtrate was evaporated to dryness in vacuo. The
residual solid was washed with water and dissolved in acetone,
oxalic acid was added, and a precipitated oxalate was

32



A printed wiring board made of a gl ass epoxy resin of
120 mm (length) x 150 mm (width) x 1. 6 nm (thi ckness)
wae@shambng 300 copper through-hol es havi ng aPCT/awpe05/010898

di aneter of 0.80 mm was used as a test piece. This

test piece was degreased, subjected to soft etching,

and then washed with water. Thereafter, the test

pi ece was dipped in a surface treating agent kept at

rescribed, ljquid tenperature for a prescribed ,

co PR by T bt PAbERRd wi RS vkt oL & E heRCBRTEad: 7

fornwf chem cal layer having a thickness of from _
methde Lo 208 £898UBAS th ik th&asopperdsin faberatres desired

surface-treated test piece was subjected to three
mateeias- of Thefnoviraeat ivRp i H SiHi Bed e Hdak vasthsor ang €he

was 240C using an infrared refl ow oven (trade nane:
reyul finpRePBOBALr AR LTSt yRedeBywiehroaktrrCand Ltd.)

and subsequently sol dering was performed with a flow
regpygerl hyzdevi ven wdrhesyor ta3doWin065118100leld: 13.5 &)

PCT/ JP2005/ 010898 speed: 1.0 nmimn). The sol der used
ofwaspaleipelbad euyetaic solder with a conposition of

63%tin and 37% | ead (% by wei ght) (trade name: H63A,

manufiod ureeld: dnyy Senjnt MEAlvd ndusd £ e , 1dgekc) , and

the flux used for soldering was JS- 64MsS

chfomavdgeaphed BYdKIMR £8d. mabbdspectRB1S@hEEr bRJthe
tenperature was 240C. Test piece surface treated as

re@bDVenyeEeyatsp spbdgsedo1usi8g | ead-free solder in
the same manner as for the tin-lead eutectic sol der.

The, sgl der qus dead-free solder (trade nane:
* FWS%'ﬁECCé%%DE%"ﬁggnu actured by Senju Metal Industry
196, 5%Lin, 3.8%, g¢ -

. g?i€%¢t§%%l¥%£hg31FQ: gféfégh ethyl’'acetate =

0.57
° NMR (de-DMSO): & 7.22 to 8.48 (m)
. MS m/z (%): 270 (M+, 100), 243 (6), 215 (3), 167 (13),

153 (6), 139 (14), 127 (9), 116 (6), 89 (25), 77 (4), 63 (9)

From these spectral data, the resulting compound was

identified as 2-(2-naphthyl)-4-phenylimidazole represented

by the following formula.
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0. 5% copper (% by weight) , and the flux used for
sol dering was JS-E-09 (manufactured by Koki Co.,
wae@sh211oThe refl ow heating peak tenperature REEJIR2A630)10898
and the soldering tenperature was also 245C. For the
sol dered test piece, the neasured result was
i ndi cated by the proportion (% of the nunber of
copper through-holes in which the solder was filled
up to the copper land of the copper through-holes
Q_respect to the total nunber of copper
gh-hol es (300 holes). \Wen the solder wettability
e copper surface is large, the nolten sol der
3 i nside each copper through-hole, whereby
\ older readily fills it to the upper Iand
ough-hole. Mre specifically, if the nunber

WO ‘005/121101 PCT/ JP2005/ 010898 | arge, sol der

abt/l ity and solderability to the copper would be
Jjudged to be excellent. (Evaluation test for sol der
spreadability) A printed wiring board nmade of a gl ass
epoxy resin of 50 mm (length) x 50 nm (width) x 1.2
mm (t hi ckness) was used as a test piece. This printed
Wi ring board had a circuit pattern in which 10 pieces
Ex@ﬁpaecmpper-foiled circuit with a conductor w dth of

0.80 mmand "a length of 20 mMmm were formed in a width

(sghteekioncat 2bnt en¥ahenol) la0pArhyThe-tesh @hﬁﬁ@az@@%
degreased, subjected to soft etching, and ¥ hen washed

Wi th syed &f . (oTher egfitielor t 1R, 2%
a surfacletreatlng agé%t ptgéi 3%0 | &Blqu|gQ'9

g Y6MBET ALY €oEOF _Aaphthaldehyde, and 157 g (2.04 mol) of
ammonium acetate were heated under reflux in 250 mL of acetic
acid for 3 hours. The reaction mixture was concentrated in
vacuo, a large amount of dilute ammonia water was poured into
the resulting concentrate, and a precipitated solid was
collected by filtration and washed with water. The resulting
solid was dissolved in acetone, oxalic acid was added, and a
precipitated oxalate was collected by filtration. Next, the
collected oxalate was dissolved in methanol, sodium methylate
was added to liberate a desired material, and the methanol was
distilled off in vacuo. The residual solid was successively
washed with water and n-hexane to obtain 30.8 g (yield: 32 %)
of a milky white crystal.

The melting point, Rf value of thin layer
chromatography, and NMR and mass spectral data of the
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prescri bed period of tine, washed with water, and then
dried to forma chem cal conversion filmhaving a
wao bdoskerss of from about 0.10 to 0.50 pm on tPET/CRROMFI10898
surface. The surface-treated test piece was subjected
to one cycle of reflowheating in which the peak
tenperature was 240C using an infrared refl ow oven
(trade nane: NULTI-PR[>306 manuf act ured by Vetroni x
Co ,Ltd.% . ereafter, a_tin-lead solder paste was
resiihing o YFF% cehEerSof L h&"Eopper circuits using a
metal mask of 1.2 nm aperture dianeter and 150 nmm
* thi®khess80ahd Beffow heating was conducted at the
above-descri bed conditions for soldering. The tin-Iead
* sol 8k¢ pastecasedl washboreineeféthebl dest{te aded NBne:RE =
39 WD 2005/121101 PCT/JP2005/010898 QzZ-63-330F-40- 10,
O.R@nufactured by Senju Metal Industry Co., Ltd.)
conposed of 63%tin and 37% | ead (% by weight). Test
e pi eNER $QsfIACIOL ¥ At AS(Bbom wer a aliso soddened 12H)
using |l ead-free solder paste in the sanme manner for
o theMstufz l(@ad seudew+pasie., The | epd-d4e€280! des ysed 180
was conposed of 96.5%tin, 3. 0%silver and 0.5 %
(2EppP&B (£ byLawi ght,) 130 adg, DaBe(1M0588218)Mp-#2- 11, 63
manuf actured by Senju Metal Industry Co., Ltd.) The
(3peak tenperature of reflow heating attained before
and after the solder paste printing was set to 245C.
The Iength (M) of sol der which wet and spread over
the copper circuit of t he obtained test piece was

nmeasufedy pdhen ¢ tJbt\_’@S ﬂ él:ﬁs%é%efomop%und was.

wettability and so derab
1dEXEekL 8l a5 §x§ﬂphgpﬁthyl -4~ phenyl 5-methylimidazole

represented by the following formula.

CH,

N\ NH

Example 8

(Synthesis of 2-(2-naphthyl)-4-phenyl-5-methylimidazole)
24.5 g (0.165 mol) of l-phenyl-1,2-propanedione, 25.8

g (0.165 mol) of 2-naphthaldehyde, and 76.5 g (0.992 mol) of

ammonium acetate were heated under reflux in 120 mL of acetic

acid for 5 hours. The reaction mixture was concentrated in
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2- Phenyl - 4- (2- napht hyl )i m dazol e as synthesized in
Exanpl e 2 as a phenyl napht hyl i m dazol e conpound and

wo awsitziioaci d and n-heptanoic acid as aci ds WeP€T/JP2005/010898
di ssolved in deionized water so as to have a
conposition as described in Table 1, and the pH was
adjusted at 3.2 with anmonia water, thereby preparing
a surface treating agent. Next, a test piece of a

Wi I board was in the surface
Va%%at?efheg G R o OSh P hP S was framerdt b ES a1 Lavve
for 2 nds, washed with water, and then dried,
‘?eoofsd]ﬁ&g&r PRYOPRE ¥BFEEr AR BF SR IRl was
a nd 40 WD 2005/121101 PCT/ JP2005/010898 sol der
coklpelraby fiitrahbeR ansksuresas i ¥c Y dvasm Wik hTedter and
1. Exanples 10 to 22 Using a phenyl napht hyli m dazol e
aceleppbiid e are blpin 22el ay éﬁi@l@hd4g Pabbgeh a pale
conpound as described in Table 1, surface treating
vehbewi sh hanewiy rowdemposition as described in Table 1

were prepared in the sane nmanner as in Exanple 9 and
subj diteethetld iancs grfiade tRfeataiprd amdgrit heayamrat nent
condition as described in Table 1. Wth respect to
chtheatesthphyng 40$tNMRI ené@snatbessetdesl f Havauprr ahe
properties and sol der spreadability were neasured.

redhesend esdwdesUhts asershowasin Table 1.
Incidental ly, 2-(2-methoxyethoxy)acetic acid as used

o as hhe acishis,afgagent nmanufactured by
SIGNA ALDRI CH Also, wth respect to

T o R e T R R R S

o.gnﬂes

] NMR (CDsOD): 6 2.47 (s, 3H), 7.33 to 8.37 (m, 12H)
. MSm/z (%): 284 (M+, 100), 243 (3), 215 (2), 180 (5), 154

(7), 142 (9), 130 (14), 103 (13), 89 (7), 77 (8), 63 (4)

From these spectral data, the resulting compound was
identified as 2-(2-naphthyl)-4-phenyl-5-methylimidazole

represented by the following formula.

CH,

N\ NH
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synt hesi zed according to the synthesis nethod as

described in Yukagaku, Vol. 32, p.118 (1983) were
wais@d/12@onpar ati ve Exanples 1 to 7 Using an i mPORIRM065/010898

conpound, an acid, a nmetal salt and a hal ogen

conpound as described in Table 2, surface treating

agents having a conposition as described in Table 2

were prepared in the sane manner as in Exanple 9 and

subjgﬁted 0 41 V[%ﬁOOS/lleOl CT/ JP2005/ 010898  a

surf ate 1R et moft Whlles WHESS ehFRRhiNEomHYonugdng the

desgribgg En Table_ 2. Wth respect to the resulting
PheRy{ngPaLEy 1 IPREazebedeFORPEWREp ke propEREs estzpRiment

sol der spreadability were neasured. These test
mekRedy t $hgr &Kk Nidh MR 22nq nEhdeprabitgd twigring board

i m dazol e conpounds as used in the Conparative
ACEQBAPNESs tar s Frorewson wiUhdbey IsipricddZalad I(va descieibed

nanme: Cl1Z, manufactured by Shi koku Chem cal s
beBowporidth orgfeeiRlenydi Rxdapdee (A toade rane:CRRZarative

manuf actured by Shi koku Chem cal s Corporati on)
Exgamphenyll- £aet hybuti dazeheula tnadebaagens2P4ME, that the

manuf act ured by Shi koku Chem cal s Cor porati on)
in2eNamphbesziltindazal eheaeteage mnc iRMHAANY! &hdYsoldering

SI GVA- ALDRI CH)  2- (4- Chl or ophenyl net hyl ) benzi m dazol e
tebksyntheasi zediorscording to the nmethod as described in

Sci ence of Synthesis, Vol. 12, 529 (2002)) 42 WD

2005/ 121101 PCT/ JP2005/ 010898

(Evaluation test for solder flow-up rate properties)

A printed wiring board made of a glass epoxy resin of
120 mm (length) x 150 mm (width) x 1.6 mm (thickness) and having
300 copper through~holes having an inner diameter of 0.80 mm
was used as a test piece. This test piece was degreased,
subjected to soft etching, and then washed with water.
Thereafter, the test piece was dipped in a surface treating
agent kept at a prescribed liquid temperature for a prescribed
period of time, washed with water, and then dried to form a
chemical layer having a thickness of from about 0.10 to 0.50
um on the copper surface.

The surface-treated test piece was subjected to three
cycles of reflow-heating in which the peak temperature was
240°C using an infrared reflow oven (trade name: MULTI-PRO-306,
manufactured by Vetronix Co., Ltd.) and subsequently
soldering was performed with a flow soldering device (conveyor

37



N 7 o -0 LoONO O mNLf) ro0O O ENOXDO
SO Wr NO Oe ONO OO 00OO sNQ Q a E
weE2@EsE2 (100 mCU (a U NWWOO WWU ¢ N () Cer/2anidh10898

a OOOOOEENNEENNWWWWEF OX

speed: 1.0 m/min).

The solder used was a tin-lead eutectic solder with a
composition of 63% tin and 37% lead (% by weight) (trade name:
H63A, manufactured by Senju Metal Industry Co., Ltd.), and the
flux used for soldering was JS-64MSS (manufactured by Koki Co.,
Ltd.). The soldering temperature was 240°C.

Test piece surface treated as above were also soldered
using lead-free solder in the same manner as for the tin-lead
eutectic solder. The solder used was lead-free solder (trade
name: H705 "ECOSOLDER", manufactured by Senju Metal Industry
Co., Ltd.) with a composition of 96.5% tin, 3.0% silver and
0.5% copper (% by weight), and the flux used for soldering was
JS-E~09 (manufactured by Koki Co., Ltd.). The reflow-heating
peak temperature was 245°C, and the soldering temperature was
also 245°C.

For the soldered test piece, the measured result was
indicated by the proportion (%) of the number of copper
through-holes in which the solder was filled up to the copper
land of the copper through-holes with respect to the total
number of copper through-holes (300 holes).

When the solder wettability on the copper surface is
large, the molten solder penetrates inside each copper
through-hole, whereby the molten solder readily fills it to
the upper land of the through-hole. More specifically, if the
number of through-holes whose upper lands were soldered was
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would be judged to be excellent.

(Evaluation test for solder spreadability)

A printed wiring board made of a glass epoxy resin of
50 mm (length) x 50 mm (width) X 1.2 mm (thickness) was used
as a test piece. This printed wiring board had a circuit
pattern in which 10 pieces of a copper—-foiled circuit with a
conductor width of 0.80 mm and a length of 20 mm were formed
in a width direction at intervals of 1.0 mm. The test piece
was degreased, subjected to soft etching, and then washed with
water. Thereafter, the test piece was dipped in a surface
treating agent kept at a prescribed liquid temperature for a
prescribed period of time, washed with water, and then dried
to form a chemical conversion film having a thickness of from
about 0.10 to 0.50 um on the copper surface.

The surface-treated test piece was subjected to one
cycle of reflow-heating in which the peak temperature was
24O°Cusingzﬂ1infraredxeflowoven(tradename:NWLTI—PRO—306,
manufactured by Vetronix Co., Ltd.). Thereafter, a tin-lead
solder paste was printed on the center of the copper circuits
using a metal mask of 1.2 mm aperture diameter and 150 mm
thickness, and reflow-heating was conducted at the
above-described conditions for soldering. The tin-lead
solder paste used was an eutectic solder (trade name:

39



a) CLOE('Si NOO") 0co0000('Si XOOO co t-
-r COW07 O0 NOt~f) OOMtl " r WCOO0 OCO't

wo 0012100 MO d ~- 07 0Oa OWd O N~ C7 C)PCINP2)5/010898
a) 270 00 UOUOLOLON3N a L (L) ~U c N
O Na (a4- cu4d4U-c-U TcaTa) ca 0Poa N
U oQ E

0Z-63-330F-40-10, manufactured by Senju Metal Industry Co.,
Ltd.) composed of 63% tin and 37% lead (% by weight).

Test pieces surface treated as above were also soldered
using lead-free solder paste in the same manner for the
tin-lead solder paste. The lead-free solder used was composed
of 96.5% tin, 3.0% silver and 0.5% copper (% by weight) (trade
name: M705-221BM5-42-11, manufactured by Senju Metal Industry
Co., Ltd.). The peak temperature of reflow-heating attained
before and after the solder paste printing was set to 245°C.

The length (mm) of solder which wet and spread over the
copper circuit of the obtained test piece waé measured.

When the length was longer, solder wettability and

solderability would be judged to be excellent.

Example 9

2-Phenyl-4-(2-naphthyl) imidazole as synthesized in
Example 2 as a phenylnaphthylimidazole compound and lactic
acid and n-heptanoic acid as acids were dissolved in deionized
water so as to have a composition as described in Table 1, and
the pH was adjusted at 3.2 with ammonia water, thereby
preparing a surface treating agent.

Next, a test piece of a printed wiring board was dipped
in the surface treating agent as controlled at a Temperature
of 40 °C for 240 seconds, washed with water, and then dried,
thereby measuring the solder flow-up rate properties and
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solder spreadability. These test results are shown in Table

1.

Examples 10 to 22

Using a phenylnaphthylimidazole compound, an acid, a
metal salt and a halogen compound as described in Table 1,
surface treating agents having a composition as described in
Table 1 were prepared in the same manner as in Example 3 and
subjectedixna.surface'treatment:under‘the'treatment:condition
as described in Table 1. With respect to the resulting test
pieces, the solder flow-up rate properties and solder
spreadability were measured. These test results are shown in
Table 1.

Incidentally, 2-(2-methoxyethoxy)acetic acid as used
as the acid is a reagent manufactured by SIGMA-ALDRICH. Also,
with respect to 2—[2—(2—ethoxyethoxy)efhoxy]acetic acid and
2—{2—[2—(2—ethoxyethoxy)ethoxy]ethoxy}acetic acid, ones
synthesized according to the synthesis method as described in

Yukagaku, Vol. 32, p.118 (1983) were used.

Comparative Examples 1 to 7

Using an imidazole compound, an acid, a metal salt and
a halogen compound as described in Table 2, surface treating
agents having a composition as described in Table 2 were
prepared in the same manner as in Example 9 and subjected to
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a surface treatment under the treatment condition as described
in Table 2. With respect to the resulting test pieces, the
solder flow-up rate properties and solder spreadability were
measured. These test results are shown in Table 2.

Incidentally, the imidazole compounds as used in the
Comparative Examples are as follows.

. 2-Undecylimidazole (a trade name: Cl11%Z, manufactured by

Shikoku Chemicals Corporation)

. 2~Phenylimidazole (a trade name: 2PZ, manufactured by

Shikoku Chemicals Corporation)

. 2-Phenyl-4-methylimidazole (a trade name: 2P4MZ,
manufactured by Shikoku Chemicals Corporation)

. 2-Nonylbenzimidazole (a reagent, manufactured by
SIGMA-ALDRICH)

® 2~ (4-Chlorophenylmethyl)benzimidazole (synthesized
according to the method as described in Science of Synthesis,

Vol. 12, 529 (2002))
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WO 2005/ 121101 PCT/JP2005/ 010898

According to the test results as shown in Table 1 and
Table 2, it is submitted that in the case where the surface
treating agent according to the invention is brought into
contact with the surface of copper to form a chemical layer,
which is then subjected to soldering using an eutectic solder
or a lead-free solder, the solder wettability is greatly
improved in both eutectic soldering and lead-free soldering
because the solder flow-up rate properties and solder
spreadability are remarkably enhanced.

This disclosure is based upon, and claims priority from,
Japan patent application No.2004~173150 filed on June 10, 2004,
JapanpatentapplicationDkL2004—218230filedcﬂzJuly27, 2004,
and Japan patent application No.2005-128938 filed on April 27,
2005, the contents of which are incorporated by reference

herein.
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According to the test results as shown in Table 1 and
Table 2, it is submtted that in the case where the
wa@osazaol1 treati ng agent according to the i nvePtT/aR200%010898
brought into contact with the surface of copper to
forma chem cal layer, which is then subjected to
sol dering using an eutectic solder or a |lead-free
sol der, the solder wettability is greatly inproved in
both eutectic soldering and_| ead-free sol dering
because the sol der flow4p*F%Pe properties and sol der
spreadability are remarkably enhanced. This disclosure
is based upon, and clains priority from Japan patent
appl i cation No.2004-173150 filed on June 10, 2004,
Japari pakevherpblapth vhingd2poke @3] | P HFEnfss by
27, 2004, and Japan patent application No.2005-128938
théi fetlomirprfdér®¥la POD5, the contents of which are
i ncorporated by reference herein. 49 WO 2005/121101
PCT/ JP2005/010898 CLAIMS 1. A phenyl napht hyl i m dazol e
conpé\ d represented by the followng fornmula (I): A2
TN NN Y A wherein(ahen Al is a phenyl
groupn.t heqqA2 represents a 1-naphthyl group or a
2- napht group, and when Al is a

Aq

wherein when A; is a phenyl group, then A; represents
a l-naphthyl group or a 2-naphthyl group, and when A; is a
1-naphthyl group or a 2-naphthyl group, then A; represents a
phenyl group; and R represents a hydrogen atom or a methyl

group.

2. A surface treating agent for copper or a copper alloy,
which comprises a carrier and the phenylnaphthylimidazole

compound according to claim 1.

3. A surface treating agent for copper or a copper alloy,
which comprises a carrier and the phenylnaphthylimidazole
compound according to claim 1 in a proportion of from 0.01 to

10% by weight.

4. A surface treating agent for copper or a copper alloy,
comprising a carrier, the phenylnaphthylimidazole compound
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1- napht hyl group or a 2-naphthyl group, then A2

represents a phenyl group; and R represents a
whg@sagan at om or a nethyl group. 2. A surfackCT/JP2005/010898

treating agent for copper or a copper alloy, which

conprises a carrier and the phenyl napht hyli m dazol e

conpound according to claiml1l. 3. A surface treating

agent for copper or a copper alloy, which conprises a

carrj.er and he phen | napht hyl i m dazol e ound
R B g0 GLENE th TH 1 BESRABOROFOR SO T G IO L 605 by

10% by weight. 4. A surface treating agent for copper
wegahyg %%%p?é} 059?6190 agbfRy Sitgnar¢ariFeacid Ha a proportion

phenyl napht hyl i m dazol e conpound 50 WO 2005/121101
ofpEsren P23059 by weicglol diviigred nctlag Mur iareatreating agent
_proportion of fromO0.01 to 10% by weight and an
180 pgaridtieqeisd sed ugA onor ganic acid in a proportion of

fromO0.1 to 50% by wei ght, wherein the surface

treating agent is an aqueous solution. 5. The surface

treating agent of claim2, wherein the carrier is

wat er 5or Tare eugdaice sokuehhg Hgedhe BWifadee 2t r @BEFBON the

agent of claim?2, further <conprising a netal salt. 7.
cathd esuibacatkieati At agephief solialemtt, wherein the

nmetal salt is a copper conpound selected fromthe

group consisting of copper acetate, cuprous chloride,

cupric chloride, cuprous brom de, cupric brom de,

coppes, 'OﬂhgesurEQ@QeErQ¥giﬁé'QSenEOBEeElQEﬁSEhaEErther
copper sulfate, and copper nitrat

comprising a metal salt.

7. The surface treating agent of claim 6, wherein the
metal salt is a copper compound selected from the group
consisting of copper acetate, cuprous chloride, cupric
chloride, cuprous bromide, cupric bromide, copper iodide,
copper hydroxide, copper phosphate, copper sulfate, and

copper nitrate.

8. The surface treating agent of claim 6, wherein the
metal salt is a zinc compound selected from the group
consisting of zinc oxide, zinc formate, zinc acetate, zinc
oxalate, zinc lactate, zinc citrate, zinc sulfate, zinc

nitrate, and zinc phosphate.
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8. The surface treating agent of claim®6, wherein the

metal salt is a zinc conmpound selected fromthe group
w@owsilistibhg of zinc oxide, zinc formate, zinc BCEIRNE/010898

zinc oxalate, zinc lactate, zinc citrate, zinc

sul fate, zinc nitrate, and zinc phosphate. 51 WO

2005/ 121101 PCT/JP2005/010898 9. The surface treating

agent of claim®6, wherein the netal salt is present in

a progpor n_Qf fr to 10%.by
urfg%e F?%a ﬁﬁgaggeng Q%l%gal Qﬁhmﬁﬁgpl 60 F%f% Fhe
an n, co ound. .11. The surface treatin e
me?rﬂi THAGTHE (Hb hRTOBRA toRpBind L PE eﬁgc’ﬁgd%ﬁ by
the group consisting of sodiumfluoride,

we 83g23|un1fluoride, amoni um f | uori de, sodi um

chlorlde, pot assi um chl ori de, anmmoni um chl ori de,

sodi um broni de, potassi um brom de, anmoni um bromn de,

sodium iodide, potassiumiodide, and anmoni um i odi de.

12. THe- su“f‘lﬁ%ceurf@%@uh@e@@bw agert apm ¢dainhdr efnrther

the hal ogen conpound is present in a proportion of
compsisdngoa hedoygmbyompeoghtd. 13. A surface treatnent

nmet hod for copper or a copper alloy, which conprises

bringing the surface of copper or a copper alloy into

contact with the surface treating agent according to

any ohk. of Tled asumsf2cé¢ ot deating Aagenintedl adaimgl boartterein

whi ch conprises copper or a copper alloy constituting
the kappeen cdompdundart sebetednfide tHe?2 group consisting of
sodium fluoride, potassium fluoride, ammonium fluoride,
sodium chloride, potassium chloride, ammonium chloride,
sodium bromide, potassium bromide, ammonium bromide, sodium

iodide, potassium iodide, and ammonium iodide.

12. The surface treating agent of claim 10, wherein
the halogen compound is present in a proportion of from 0.001

to 1% by weight.

13. A surface treatment method for copper or a copper
alloy, which comprises bringing the surface of copper or a
copper alloy into contact with the surface treating agent

according to any one of claims 2 to 4.

14. A printed wiring board, which comprises copper or

a copper alloy constituting a copper circuit part, wherein the
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WO 2005/ 121101 PCT/ JP2005/ 010898 surface of copper or

the alloy has been brought into contact wth the
wa@osazdot reat i ng agent according to any one OPCT/UR200E010898

2 to 4. 15. A soldering nethod, which conprises

bringing the surface of copper or a copper alloy into

contact with the surface treating agent according to

any one of claims 2 to 4 and then perform ng

sal dering. 53
surface of copper or the alloy has been brought into contact

with the surface treating agent according to any one of claims

2 to 4.

15. A soldering method, which comprises bringing the
surface of copper or a copper alloy into contact with the
surface treating agent according to any one of claims 2 to 4

and then performing soldering.
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