DESCRI PTI ON PHENYLNAPHTHYLI M DAZOLE COVPOUND AND USACGE OF THE SAME FI ELD
OF THE I NVENTI ON The present invention relates to a novel

phenyl napht hyl i m dazol e conmpound represented by the following formula (1) ;
a surface treating agent which is used during soldering electronic parts or
the like to copper or a copper alloy of a printed wiring board; a surface
treatnment nethod of copper or a coppeRIBII@y; a printed wiring board; and
a soldering nethod. AZR N "NH (1) A, In the formula, when A is a phenyl
group, then A2 represents a 1l-naphthyl group or a 2-naphthyl group, and
when Al IPHENYILNARHTHWL INTIAZOLE GOMPOIANNtAND @AGH, OF hEHE ARAMEepr esents a
phenyl group; and R represents a hydrogen atom or a nethyl group.
BACKGROUND OF THE I NVENTION I n recent years, surface nount technology with
high density has been w dely adopted. Such surface nmount technol ogy are

cl assi fi ehy AP Ofier Byvif fogloubl e-sided 1 surface mount technology in

which chip type parts are joined wth use of solder paste, and hybrid nount

t echnol ogy whi ch,i.s i j : r-f unt .t nol ogy of chip type

parts using sol QF 6§§¥%g§%39§ﬁ§§hgﬁiﬁ%ﬂéﬁ%%hﬁ?’?%éﬁ%é?%gy of
phenylnaphthylimidazole compound represented by the

following formula (I); a surface treating agent which is used

during soldering electronic parts or the like to copper or a

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.

Ay R

7=
Na NH (1)
h
Aq
In the formula, when A; is a phenyl group, then A;

! represents a 1-naphthyl group or a 2-naphthyl group, and when

A; is a l-naphthyl group or a 2-naphthyl group, then BA;

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

1



di screte parts. In either nmount process, a printed wiring board is
subjected to two or nore soldering steps, and thus it is exposed to high
tenperatures resulting in a severe thermal history. { Oxide filmformation
is accelerated by heating the surface of copper or copper alloys
constituting the circuit 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 fromair

oxi dation, a chemcal layer is generally forned on the surface of the
circuit panrissiengoantstethoeloggatnnghbgenthip ttvire pecdssarg, jhoneder, that
good solderability be maintained by preventing the chem cal |ayer from
degener at Wwigh use ofhaiolgedegpuaded) ahd pybtredt mbhatcopphnoleigycuwhtichart even
after the copper circuit part has a thermal history of multiple cycles.

Tin-lead alg Qk&%i%éﬂfoﬁekdﬁiﬁfiwé/ﬁolﬁﬁﬁnte@&w%*%&ﬁthth%ﬁib bak-teounti ng
el ectronic parts to a printed wring board, etc. 1n recent years, however,

concerns Wihg dEICPIL LN SRR A 1RG0 (haanl oy b0y
xanpl e, (OR090 By s Hat i TSGR T v A BT 0T hOPE et al s
such as SQ&Q?& fg'gﬁbjected to two or more soldering steps, and thus

it is exposed to high temperatures resulting in a severe

thermal history.

Oxide film formation is accelerated by heating the
surface of copper or copper alloys constituting the circuit
part of a printed wiring board, and thus the surface of the
circuit part canncot 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
conventionally used for mounting electronic parts to a printed
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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bi snut h, indium antinony, copper, etc., are added to. a base netal of tin.
The conventionally used 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,

| ead-free solder is inferior to the conventionally used tin-lead solder in
wettability on a copper surface, and thus exhibits poor solderability and

| ow bonding strength due to voids and other bonding defects. Therefore,
when using | ead-free solder, it is necessary to select a solder alloy wth
superlor:ﬁﬂkﬂﬂ@ﬂiﬂld%ﬁ%m@da flux which is suitable for use with lead-free
solder. A surface treatnent agent for use in preventing oxidation on the
surface of coppé&cowrddinodppervaalioms ileaal-doreeeqordxrd @trwmvee fruncti ons  for
inmproving the wettability and solderability of the |ead-free solder. Muny

| ead-free sepigpisrdd@ve rPohi @hami®léd) NDe P fitee a8EldarSOhEeEi Pgehenperature
that is about 20 to about 50C higher than that of the conventionally used

tin-lead eéﬁ ér@e&oug‘%\fhlch-r%%% oFUhbRECnd £ £8 MR -RABNLs {1 S in  t he
process of so derlng with l'ead-free sol der shoul d have the ’characteristic

o “berng apl farmauehenaalod AYELELh oexcel Lept. head sesl stance. As

active ingfé | €se su ¢ tre t|hg gents,~ vartous 370
conmpounds hage be ntﬂéoposed. For exanpl e,

The conventiocnally used 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 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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Pat ent Document 1 disclose 2-al kylim dazol e conpounds such as
2-undecyl i m dazol e; Patent Docunent 2 discloses 2-arylim dazol e conpounds
such as 2-phenylim dazole and 2-phenyl-4-nethylim dazol e; Patent Docunment 3
di scl oses 2-al kyl - benzi mi dazol e conpounds such as 2-nonyl benzi m dazol e; and
Pat ent Docunent 4 discloses 2-aral kyl benzi m dazol e conpounds such as

2- (4-chl or ophenyl net hyl ) benzi m dazol e, respectively. However, in the case
where a surface treating agent containing such an im dazole conpound is
used, the heat resistance of a chem_cal |ayer. as fornmed on the copper

surf ace f&d degti "atiidtactad frae SRIgeT isHabididatry, thte sol der

wettability is not sufficient so that good solderability cannot be

obt ai ned. chargaterdsitac aih eiag ad oft o m mheritaleriaipusiHgh a

| ead-free solder in place of the eutectic solder, it was difficult to put
t he foregexog ldwnftadeatr esdirgfaragent into practical use. [Patent Docunent
1] JP-B-46-17046 [Patent Docunent 2] JP-A-4-206681 [Patent Docunent 3]

JP- A-5-25407 4 hPRaieiitvdesgiedt ehl sI& AheskB6888ac SWUMANY rd-adbkt KINVENTI ON
In view of the foregoing circunstance, the invention has been made. An

ggl ect of \ﬁa'ﬁdd?sV%EtiQEotLé é@m@é@ﬂag%a’%éﬁ\é%h pPB?B%HaD%*}YEthg%O' e
npound, and to provide a surtface treating agen i n nount i hg
electronl%aQ% %?DBEuﬁgﬁtJilgisclose 2-alkylimidazole compounds such as
2-undecylimidazole; Patent Document 2 discloses
2-arylimidazole compounds such as 2-phenylimidazole and
2-phenyl-4-methylimidazole; Patent Document 3 discloses
2-alkyl-benzimidazole compounds such as
2-nonylbenzimidazole; and Patent Document 4 discleses
2-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

4



to a printed wiring board using an eutectic solder or a |ead-free solder,
forms a chem cal |ayer having excellent 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 tine, inproves the wettability to the

sol der and nmakes the solderability good and a surface treatnment nethod.

Al so, another object of the invention is to provide a printed wiring board
resulting frombringing the surface of copper or a copper all oy
constituting a copper circuit part into contact with the foregoing surface
treating agent ar@atentplwmdukerd <dl dér-Ard R 48EP by bringi ng.the surface of
copper or a copper alloy into contact with the foregoing surface treating
agent and then perform ng soldering using an eutectic solder or a | ead-free
solder. In order to solve the foregoing problens, the present inventors

made extensiMeapndOF NtERSINeENTYSS$ti gations. As a result, it has been found
that by bringing a surface treating 5 agent containing a novel

phenyl napht hyl i mdazal&, CAMINGo e tri‘ﬁ%e’&ti%lﬁbétta?;;%géog:?%mﬁgrefn‘{ri@ﬂ a (1)

as an active ingredient into contact wth the sur copper or a copper
o7 (o BPLeRlSpRhel e GHRILA 22 EAD DS AVNLAYE o ERELIR AR
novel phenyl napht i mdazol e conpound _accor di.ng t o t he .inventiqn is not
onl'y abl o RHPT e CPEh LR Fagor CREDT HOS oxEEr A DREREde o Surface
treating agent, which in mounting electronic parts or the like
to a printed wiring board using an eutectic solder or a
lead-free solder, forms a chemical layer having excellent heat
resistance on the surface of copper or a copper alloy
constituting 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 cbject 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 allioy 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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resi stance on the surface of copper or a copper alloy constituting a circuit
part of a printed wiring board or the I|ike but also able to greatly inprove
the wettability of an eutectic solder and a | ead-free solder to the subject
surface and nake the solderability good. Also, since the soldering nethod
according to the invention makes it possible to use a sol der not containing
lead which is a harnful nmetal, it is useful fromthe viewoint of

envi ronnment al protection. DETAILED DESCRI PTI ON OF THE | NVENTI ON Best nodes
for carrying out the invention will be described below The

phenyl naplagteyiti rdadetzoirel rep rep ek Jagdoardl Ingpritd- thel midavant € orompehndes

2- phenyl - 4- (I - napht hyl )i m dazol e, 6 2-phenyl-4-(2-naphthyl)im dazol e,

2- phenyl - 4efraranitidy Iy Sehetfoddgaidazdfermula (I) as an active
2- phenyl - 4- (2- napht hyl ) - 5- met hyl i m dazol e,

2- (1- naphtify dedi-dtte Ao SRESE € wi t2r tReNaRPtAyé Jo=BRgRY bMdazgber
2- (1- napht hyl ) - 4- phenyl - 5- et hyl i m dazol e, and

2- (2- naphthyloy 4-%66)55-&&%@%&@ Mtgi-eo% %m.ee%&@%ahy hiahdagol e

conpound accoﬁ’ing to the invention can esi zed accordi ng to known
rehods. Bt cd R A0 £ (AR m cazol e compounds according o
The surface treating agent containing a novel
phenylnaphthylimidazole compound according to the invention
is not only able to form a chemical layer having excellent heat
resistance on the surface of copper or a copper alloy
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 INVENTICN
Best modes for carrying out the invention will be

described below.

The phenylnaphthylimidazole compound according to the
invention includes:
2-phenyl-4- (1-naphthyl) imidazocle,

6



2- phenyl - 4- napht hyl i m dazol e conpound in which the 2-position and
4-position of the imdazole ring thereof are substituted wth 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- (I - napht hyl ) - 5- met hyl i m dazol e, and

2- phenyl - 4- (2- napht hyl ) - 5- et hyl i m dazol e, can be, for exanple, synthesized
by reacting a 2-hal ogenat ed napht hyl - al kyl ket one conpound and a benzam di ne
conpound under heating _in an organic_solvent in the presence of a

dehydr ohal ogenat ngheagént-43-sABRANA) tRédpEPILew ng reaction schene. 7 / |

\' R ONHI -CCHR+ QCl11 -NH2 -- NH \ / X - HX- H20In the fornul ae, X
may represent a 2hpbengé-atdirnaphbhyi) ré-abdinyldomidazioddi,ne atont and R may
represent a hydrogen atomor a nmethyl group. In the reaction as shown in

the foregoi ng reasphenylsehemenaphehgnpustmethiNenbhenzaniedi ne conpound to be
used may be preferably in a proportion of from0.8 to 1.5 tines by nol e,

and nore preferapLyltﬁgPthglq04lpgehyqqﬁiggzgngs based on the
2- hal ogenat ed napht hyl al kyl ket one” conpound. The anount
2-(2-naphthyl)-4-phenylimidazole,

2- (l-naphthyl)-4-phenyl-5-methylimidazole, and

2-(2-naphthyl)-4-phenyl-5-methylimidazole.

The phenylnaphthylimidazole compound according to the
invention can be synthesized according to known methods. That
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~ (Z-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 arnd a benzamidine compound under heating

in an organic solvent in the presence of a dehydrohalogenating

agent as shown in the following reaction scheme.



of the dehydrohal ogenating agent to be used is preferably in a proportion
of from1l to 10 equivalent tines based on the 2-hal ogenated

napht hyl al kyl ket one conpound. Exanples of the foregoi ng 2-hal ogenat ed
napht hyl al kyl - ket one conpounds i ncl ude w brono-I-acetonapht hone,

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

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

w- i odo-| - acet onapht hone, 2-chl oro-1'-propi onapht hone, and

2- i 0do- 2' - propi onapht hone. Anobng t hese 2-hal ogenat ed napht hyl al kyl ket one
conpounds, m bronp-2-acetonaphthone is avail abl e g8~g-f®agent. Moreover,
regardi ng ot her conpounds besi des 8 w brono- 2-aceg : one, those, for
exanpl e, which are synthesized by hal ogenati ng aXxgaphiy| alkyl keone

conpound a -=n?;E?sition car—be wsed. Wth respect to/+fe hal ogenation

at the 2- 'h@,ngh phl &mmzat_the_kposi tiom@ansH i odi nation at
the 2-posi'toA~ae€ pogsi bl e, Beoui nati on atHXhe 2-positign for reacting one
nol e of a naphthyl al k§| ketone conpound wi tHhOone nol e brgAitne is the

si npl est. Anong t he napht hyl al kyl ket one conmpounds, exa of the

acet onapht hone conpound i nclude 1-acetonaphthone and 2-"&getonaphthone, both
of which are known and easily avail able. Anong the naphthyl al kyl ket one
conpounds, exanples of the propi gnapht hone conpound i ncl ude

1- pr opi onapht honérartde LG Tiashaphtifoh e ePHfS ety fo oAt HePrar? be
obt ai ned,

bromine atom, or an iodine atom; and R may represent a hydrogen

( atom or a methyl group.

In the reaction as shown in the foregoing reaction
scheme, the amount of the benzamidine compound 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 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 e-bromo-li-acetonaphthone,
®o~bromo-2-acetonaphthone, 2-bromo-l1’-propionaphthone,
2-bromo-2' -propionaphthone, ®-chlcoro-l-acetonaphthone,
w-icdo-l1-~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

8



for exanple, by reacting naphthalene with a propionyl chloride-alum num

chl oride conplex using 1, 2-dichloroethane or the |like as a solvent (see

Ref erence Exanple 1 as described later). The 2-propi onapht hone can be
obt ai ned, for exanple, by reacting 2-naphthonitrile wth nmagnesi um et hyl
brom de or the |ike and hydrolyzing the reaction m xture under a strongly
acidic condition (see Reference Exanple 2 as described |ater) Exanples of

t he benzam di ne conpound i ncl ude benzam di ne; organic acid salts of
benzam di ne such as benzam di ne acetate; and inorganic acid salts of

benzam di me-bomarch-ase benzpintiione, hydeseh| dor dexamlsléhewdéehitdaekal ogenat i ng
agent, known conpounds can be used without |imtations. Exanples of such a

dehydr o- hahmdessiied) kageat ogecktided aatastnticy bd Kay 1 lseste hcaspcoth @
hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de, sodium carbonate,

pot assi umgad lpomaisa.t isadicam bk Gagdonale thapdsp et ass itHe lP:'aQ_@Jrg*é@lﬁettl%n organi c
bases such as triethylamne and 1,8-diazabicyclo[5.4.0]-7-undecene (DBU);

and netal 14« +1@l I?%o@%t‘iwo'ﬂﬂgﬁ BUER1 8818261 YA Q@tﬁ}%'zﬁfp@l%l% agi um
t-butoxi de. As the reaction sol vent known conpounds can be used w thout

| mtatt ons B Jelo S DY £a0, gifg(% e BRLSTKATD! Bromt he: Fohial pspat ed

napht hyl al one conpotund |ne conpoun erein and do
nof partiipate, i (he, Tegeion, BURLES 6 SULLARLe, s9lystl s Ltgi e

al cohol s
compound with one mole bromine is the simplest.

( Among the naphthylalkylketone compounds, examples of
the acetonaphthone compound include l-acetonaphthone and
2—-acetonaphthone, both of which are known and easily
available.

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 chleoride complex using 1,2-dichlorcethane

f or the like as a solvent (see Reference ExXample 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



as et hanol and isopropyl alcohol; hydrocarbons such as hexane and tol uene;
hal ogenat ed hydrocarbons such as chl orof orm and chl orobenzene; esters such
as ethyl acetate; nitriles such as acetonitrile; ethers such as
tetrahydrofuran and di oxane; am des such as di net hyl f or mam de (DW) and

di met hyl acetam de (DMAC); and besi des, dinethyl sulfoxide (DMSO . The
reaction tenperature is preferably fromroom tenperature to the reflux
tenperature; and the reaction tine is preferably from1 to 10 hours. The
reaction may be usually perforned under the atnospheric pressure. 10 The
2- phenyl - 4ughphishpenziagdazidine dogrponmiderdsief.or red under the foregoi ng
reaction conditions can be taken out by, for exanple, the follow ng

i sol ation operat Aenthd hidhydroh#lfdimanimy elgedit ,ofkniche, eeapbuads 8agrude
desired material can be obtained as a solid by, for exanple, adding a | arge

amount obeVWalsRld Rﬁt%%toqti%ii&%ir&éq“ @@:a&ﬂﬁ&téér E‘oiors&r?%%‘éﬁi@}@— fr om
whi ch the solvent has been distilled off fromthe reaction mXxture. This

d t erial : (WA : | i [ i he |ike.
cruage na %%Hg’ﬁfﬁ‘%gr}ﬁt%h%%hﬂ el RYad %%g%ﬁéh% hig h?g Qtﬂgﬁf‘%éogo&h&. € T1ke

Anong the p i'mdazole co s accordin e invention,

conpounds. classi.fjed _into a.2-naph- t.hyl-4-phenylimdazol e conpound in which
t he 2-posP§F%ﬁ ’¢Bﬁ§ﬁﬁ%ﬁQWJh#H%9§§ Sti & %ﬁﬁiWX§%9ﬁﬁi§ﬁ %ggélgﬁbstituted
with a naphthyl group and a phenyl group, respectively, with the
5- posi t i o 2FECRG Hrat %@ﬁ%‘ﬁ‘fﬁr Ql’é’%erz-S(%ng&)rquarmﬁ)wt%he%Mi ni dazol e
and 2-(2-naphthyl)-4-phenylim daz-

potassium bicarbonate; organic bases such as triethylamine

( and 1,8-diazabicyclo([5.4.0]-7-undecene (DBU}; and metallic
alkoxide compounds such as sodium methoxide and potassium
t-butoxide.

As the reaction solvent, known compounds can be used
without limitations so far as they can 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 iscopropyl alcohol; hydrocarkons such as hexane

i 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 reaction may be usually
performed under the atmospheric pressure.
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ol e, can be, for exanple, synthesized by reacting a naphthal dehyde
conpound, 2-acetoxyacetophenone, ammoni a, and copper(ll) acetate under
heating in a water-soluble organic solvent such as al cohols as shown in the
following reaction schenme. 11 OIll O 2NH3 HO + CHZO-CG-CH3 -- N N NH
Cu(CH3CA2)2 In the reaction as shown in the foregoing reaction schene, the
anount of the 2-acetoxyacetophenone to be used nmay be preferably in a
proportion of from0O. 8 to 1. 5 tinmes by nole, and nore preferably fromO0.9
to 1.1 tinmes by nole based on the naphthal dehyde conpound. The anpunt of
amoni a to be us@&enmdy Phisaygrdéraapbitiyilind dezeder copwosindsr s formedso tines
by nole, and nore preferably from20 to 30 tines by nole based on the

napht hal demdir ddvpdore.goling apeontoof congpeiéhk)candiatimien odud byed nay be
preferably in a proportion of from1l1l to 5 tinmes by nole, and nore

pref erabl yfdyr amadnp e 3 theeso blowdhe Doskstion éhernaphhhal tedydesgconpound.
The 2-acetoxyacet ophenone can be obtained by, for exanple, reacting

2- chl or oacHQRheRARA eWildh §BIARS rdAl-136R! a4k @ iRReIE8] BEQMES AP I@n3 as
described later) . Also, the naphthal dehyde conpound i ncl udes

)
1- ht hal . - l.deh d
casily | aih Prd i ot RoROL R O o Rllod P UEARERR Y DO ] EBRRE" I

as methangf, . eLNANoy + 1 OPRROheq A AR ARERR e ACS QML Site £rom

which the solvent has been distilled off from the reaction
mixture. This c¢rude material can be purified by a
recrystallization operation or the like.

Among the phenylnaphthylimidazole 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
5-position being not substituted, i.e., 2-(l1-naph-
thyl) -4-phenylimidazole and 2-{2-naphthyl)-4-phenylimidaz-
l 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.
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12 and tetrahydrofuran. The reaction tenperature is preferably from50 to 80
C, and the reaction tine is preferably from1 to 10 hours. The reaction nmay
be usual |y performed 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

i solation operation. That is, after conpletion of the reaction, a
precipitate is collected by filtration, and the deposit is suspended in

met hanol . Next, sodium hydrosulfide in an amunt gF~rom 0.5 to 0.8 tines
by nole based on the naphthal dehyde compound is to this nethanol
suspensi on step by step until sodium hydrosul fide T been no | onger

consuned; osii ed coppe suldi de |9 fllter out; the e hanol is
distilled ﬁ HEO » cHesd— RH, Whereby a
crude des nater i L_g‘ bt ai ned aeuangobpg Thi "ude mat eri al can
be purified by a recrystalllzatlon operation or the I|i Anong t he

phenyl napht hyl i m dazol e conpounds according to the jnventi®yn, conpounds

classified into a 2-naphthyl-4-phenyl-5-nethylim dg ¢ pound i n which
the 2-position, 4-position and 5-position of the iR ole ring thereof
are substituted with a naphthyl group, a phenyl group—and a nethyl group,

respectively, i.e., 2-(l-naphthyl)-4-phenyl-5-nmethylim dazole and 13

In the reaction as shown in the foregoing reaction
scheme, the amount of the 2-acetoxyacetophenone 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 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 (I1) 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 2Z2-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
2-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



2- (2- napht hyl ) - 4- phenyl - 5- et hyl i m dazol e, can be, for exanple, synthesized
by reacting a napht hal dehyde conpound, 1-phenyl-1, 2-propanedi one, and
anmoni um acetate in acetic acid under heating as shown in the foll ow ng
reaction scheme. \ H3 / I \ \ 2CH3COZNH4 HO + CGC-CH3 CNH ) \ / CH3COZH In
the reaction as shown in the foregoing reaction schene, the anmount of the
1- phenyl -1, 2-propanedione to be used nay be preferably in a proportion of
from0.8 to 1.5 tinmes by nole, and nore preferably from0.9 to 1.1 tines by

nol e base 0, h ehyde conpound. The anount of ammoni um acetate
to be use %nge €§%9§?§?5 %g'in a proportion of from 2 to 10 tines by nole,

and nore preferghly from4 tqo 6 tines by nole bas q[on t he phtqﬁ%dehyde
comound. " The nalif A SEHAT: ARARLE ) ch e AOAP 1 TS 50 et i
i ncludes 1l-naphtha | dehyde and 2-napht hal dehyde, and these conpounds are
the same %% destriledgraidaudliyne T predatadn o dhipar at ke 16 pnafer abl y
from80 Cto the reflux tenperature; and the reaction time is preferably
from 14 Theord@chbonsmayhee rezival by payfdanadoxidar gdrd arimebpimieYc t he
at nospheri c pressure. The 2-naphthyl -4-phenyl - 5-net hyl i m dazol e conpound as
formed ungeesgheef oregoi ng reaction conditions can be taken out by, for
exanple, the follow ng isolation operation. That
The 2-naphthyl-4-phenylimidazole compound as formed
under the foregoing reaction conditions can be taken out by,
for example, the folliowing isclation operation. That is,
after completion of the reaction, a precipitate is collected
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 vacuoc; 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-{l-naphthyl)-4-phenyl-5-methylimidazole and

13



is, after conpletion of the reaction, the reaction m xture or a residue
obtained by distilling off the acetic acid fromthe reaction mxture and an
al kal i ne agent (for exanple, sodium hydroxide, sodium carbonate, and
anmoni a) in an excessive anpbunt against the acetic acid contained therein
are dissolved in water and m xed, whereby a crude desired material can be
precipitated. This crude material can be purified by a recrystallization
operation or the like. The phenyl napht hyli m dazol e conmpound nmay be di ssol ved

ina SUitfﬁﬂf%ﬁéﬁﬁiﬁwl)SyﬁﬁhéﬁyﬁﬂgeﬁeQﬁﬁﬁﬁmQaﬂﬁalé,S@bMeBEy fbe formthe
surface treating agent. The phenyl naphthyli m dazol e conpound may be

cont ai ne e i r i fr 0 i ght,

and pref cej?)é%r{qgi?’r %@ﬁe?%g%&%%%ﬁgﬁb%q Z{Esh%}]?q%egeﬂ%%ceba%{?ﬁ%ﬁryggent.
Wien the foq%ent of #be imdazol e conpound is.|ess tgag 0.01 @6bé wei ght,
the filmiTRiEmEbel of PREPBRERT eaP- | 498r ABLoR} B 26 bR "ne saFFEAE of copper
may be too thin so that the oxidation of the surface of copper, cannot be
prevent ecBCER UNARE SeRATRAAS, SHpiEn in tBRcEebLowHN % 1A Wel 9htSChER® i ni dazol e
conpound in the surface treating agent may | eave without being 15 dissolved
so that a uniform aqueous solution cannot be forned. |In dissolving the

i m dazol e conpound in water (form ng an aqueous sQlution) , an organic acid
or an inorganic acid may be used as the acid, a small anmount of an
organi ¢ solvent my be used simultaneously. Rd ent at i gie, exanpl es of the
organic acid to.be used includg formc acid, ace Pc-

il 2CH;CO,NH,
HO + Qc-c-c&,, —_—  \

-) Oe CH,CO,H \_\_/

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 mcle based

) on the naphthaldehyde compcund. 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

14



propionic acid, butyric acid, glyoxylic acid, pyruvic acic, acetoacetic
acid, levulinic acid, heptanoic acid, caprylic acid, capric acid, lauric
acid, glycolic acid, glyceric acid, lactic acid, acrylic acid,

met hoxyaceti c acid, ethoxyacetic acid, propoxyacetic acid, butoxyacetic
acid, 2-(2-methoxyethoxy)acetic acid, 2-[2-(2-ethoxyethoxy)ethoxy]acetic
acid, 2-{2-[2-(2-eth- oxyethoxy)ethoxy]ethoxy}acetic acid, nethoxypropionic
acid, ethoxypropionic acid, propoxypropionic acid, butoxypropionic acid,

benzoi ¢ ac d.% @ioﬁfr%be“%‘ﬂec R I HahHeresulHan eﬁgear?oq:me%ﬁ'dn@é' ic acid,
nale iC

picric aci oxal'icaci d,” succini ¢ aci umari ¢ ac

tartaric acid andlgdl e acu:l_l:l and exanples of the inorganic acid include
hydrochldﬁ T %&W%Fp ﬂﬁﬁ??% Yetd, sulfuric acid, and nitric acid. Such an
acid may be added |n pr gortlon of from0,1 _to .50 %_ by wei and

0
preferably from™h& é- 13615’1%3 y1lndr Qﬁﬁnﬁésédmeéﬁyﬂﬁﬁ‘lgét?r@éﬁscwg‘t‘?ﬁri'*s Al so,
exanpl es of the organic solvent include |ower alcohols such as nethanol,
et hanol , BemERedoprdpandie rredding dten 1w NAdEt IS ctambiaddakard
et hyl ene glycol and the I|ike, which are freely mscible mxed with water.
To the sufifde t feat exgmpienttiod fidid awivrgnticonataomedmerasabn. neihadie added.
In the case where a copper conpound is used as the netal salt, it may be
possi bl e 19, haiean cohe 1kerimat 6Onche ate afi drhje thlherbgat ibayeIxoirs e surface

of copper or a copper alloy. Also, in the case where a zinc conpound is

used as tH&esidue obtained by distilling off the acetic acid from the
reaction mixture and an alkaline agent (for example, sodium
hydroxide, sodium carbonate, and ammonia) in an excessive
amount against the acetic acid contained therein are dissolved
in water and mixed, whereby a crude desired material can be
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.

j The phenylnaphthylimidazole compound may be contained,
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 sco 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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nmetal salt, it may be possible to further enhance the heat resistance of
the chem cal |ayer. Representative exanples of the copper conpound i ncl ude
copper acetate, cuprous chloride, cupric chloride, cuprous brom de, cupric
brom de, copper iodide, copper hydroxide, copper phosphate, copper sulfate,
and copper nitrate; and representative exanples of the zinc conpound
include zinc oxide, zinc formate, zinc acetate, zinc oxalate, zinc |actate,
zinc citrate, zinc sulfate, zinc nitrate, and zinc phosphate. These net al

The ?re??udbse#fﬁ%%%”%%‘ag%u#lr”%fé‘m%@%é??%ﬁ% o 2Bo8T B " k) v ght.

and preferably fro 2.to %, in the surface tr tln agent. In
t he case vvhere ﬁ]lisé?gb’b&g I@B‘?YM %FHE‘POBB‘ﬁf)an"&aF%r &d ™ q}g may be
desirable to stabilize the pH of the solution by adding a substance having

a buffer %ﬁ%‘ﬁo%éﬁl%éo&mé’rgt%ﬁé’e?ﬁéﬁoq’%rﬁrhénoagépﬁﬁn%@a%w and
triethanolamne in addition to the organic acid or inorganic 17 acid. For

t he pur pdd® uifed @st B aahdnchwly a Baafldr pReLoR pAtan WiJgalne: @vdiiard | ayer
and the heat resistance of the film a hal ogen conpound may be added in the
surface tmaptheagused inactarebungly o tReprnasearitdttive Eeoamyd less af £ tiee hal ogen
conpound include sodiumfluoride, potassiumfluoride, anmonium fl uori de,
sodi um chhogatiec poidassdubechiedi dacladuoibumicchbod| dacesadi amilr om de,

pot assi um brom de, anmoni um brom de,

propionic acid, butyric acid, glyoxylic acid, pyruvic acic,
acetoacetic acid, levulinic acid, heptanoic acid, caprylic

acid, capric acid, lauric acid, glycolic acid, glyceric acid,

lactic acid, acrylic acid, methoxyacetic acid, ethoxyacetic

acid, propoxyacetic acid, butoxyacetic acid,

- (2-methoxyethoxy)acetic acid,
2-[2=-{2-ethoxyethoxy})ethoxylacetic acid, 2-{2-[{2-(2-eth-
oxyethoxy) ethoxyl]ethoxylacetic 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 isopropancl, or
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sodi um i odi de, potassiumiodide, and amoni um i odi de. These hal ogen
conpounds nmay be used singly or in conbinations of two or nore kinds

t hereof . The hal ogen conpound nay be added in a proportion of fromO0.001 to
1 % by weight, and preferably from0.01 to 0.1 %by weight in the surface
treating agent. Wth respect to the conditions for treating the surface of
copper or a copper alloy using the surface treating agent according to the
invention, the liquid tenperature of the surface treating agent may be, for
exanpl e, f 0 tp e coff a i , r he, froml
second to C?Legmn]rﬁ'nt}f’é\g.od%?%tr%%ﬂgfsé%ﬁmtﬁh%g’cgékﬂ&aceﬁﬁc%%ilr%%&d?ﬁ | pp}')lleeng,

sprayi ng,, .and cqati,ng nethods. Also...after.performng the surface treatnent
accor di ng Tt t ?lh\%ae]ﬁ?i ]ﬁ?elﬂf Iiuss% ‘?brf”e’g?% "l’hﬁh 3L@hhance the heat

resi stance by form ng a double structure on the chemcal layer wth a

t her nopl astic r &8 BRCTHEEL3ce taeasingorteR Shébenbavenlrieay & Metathe
surface 18 of copper or a copper alloy, a double structure of the chem cal

| ayer andaltt Reynbpladded. r &8 harapSBewioF fred COPPeirssonuewed s tsednopl asti ¢
resin having excellent heat resistance, which nay be conposed, for exanple,
of a rosias dére mattadesafitr iexapbe, ppesiblanto rioss rere dther o rmea ttiempene
resin derivative (for exanple, terpene resins and terpene phenol resins), a
hydr ocar et ¢ esi théfdiexeapllayear onmatec shiydaeeas bedpoesi 88 a aathpald phatic
hydrocarbon resins), or a mxture thereof, in a solvent (for exanple,

tol uene, £ty . agekat einatk IR AB¥ke a zinc compound is used as the

metal salt, it may be possible to further enhance the heat
resistance of the chemical layer.

Representative examples of the copper compound include
copper acetate, cuprous chloride, cupric chloride, cuprous
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 compcund 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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al cohol) and uniformy coating the solution in a thickness of, for exanple,
froml to 30 mon the chem cal |ayer using, for exanple, a roll coater or
the |like. Exanples of the solder which is suitable for carrying out the

i nvention include not only generally used tin-lead alloy eutectic solders
but also | ead-free solders such Sn-Ag-Cu based, Sn-Ag-Bi based, Sn-B

based, Sn-Ag-Bi-In based, Sn-Zn based, and Sn-Cu based sol ders. Al so, the
sol dering nethod of the invention can be adapted to the flow sol dering

met hod and ﬂ¥f|OMISO|dering met hod. Fl ow sol dering conprises noving a
printed\ﬂ9%ng board over a nolten liquid-state solder in a solder bath for
sol dering junctions getmeen elechéonic parﬁﬁ¥$nd the printed. wring board.

In contrast, reflPGW-BBIRIBRIRS ConphT SRR RO S Fheléj%‘%fr% r#t5ast e

cream sol der on the printed wiring board according to a circuit pattern,
mount i ng &ff ddta emieigarkt d aveepadnthanbeakaremis taecanof hs ifdtld@d Wiri ng
board to nelt the solder to conplete the soldering. EXAMPLES Synthesis
exanpl es hefladen preenydurap ntdy Iheradbdegl ein ddwpewnndsce tireatiimge@dieort wi l | be
specifically described belowwth reference to Exanples 1 to 8, but it
shoul d naicderdtofndio ke iHaéntbeni nWenimpdres sfl tht tredl ddwr eompound
Incidentally, principal raw nmaterials which were used for the syntheses of
include 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. These
halogen compounds may be 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 liquid 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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t he phenyl napht hyl i m dazol e conpounds are as follows. (Raw material s)
Benzam di ne hydrochl oride (a reagent manufactured by Tokyo Kasei Kogyo Co.,
Ltd.) w Brono-I-acetonaphthone (prepared by the nmethod as described in
JP- A-9-286755) w Bronp-2-acet onapht hone (a reagent nmanufactured by Tokyo
Kasei Kogyo Co., Ltd.) 1-Propionaphthone (prepared by the nethod as
described in Reference Exanple 1) 2-Propi onapht hone (prepared by the

nmet hod as described i n Reference Exanple 2) 2- Acetoxyacetonaphthone

S%SBE{E : ﬁﬁ;ﬁ%f@%ﬁgg@ﬁ?r%‘iﬁ e ﬁ%#‘ eSS eF A srtesa! 1d.)
2- Na K L
1 Pronyl S 5t e TG A Togortc T o8 a%eeafkgﬁ‘é%gslemzog;o .

Ltd.) Reference Exampl.e 1 (Preparation of 1- proplonaphthon % 143.7 g (1.08
mol ) of & Gmemﬁp&m%rl.ca’ée%e Dttt Bycepdrntobeat I a5 5oF s on “OdiSd sting of

92.6 g (1.0 nol) of propionyl chloride and 320 nL of 1, 2- dlchloroethane
step by mappatcomesady GornmKamrls, c@frpaem@hnoqieaa@atma (fRB

example, rosin and rosin esters), a terpene resin derivative
{for example, terpene resins and terpene phenol resins), a
hydrocarbon resin (for example, aromatic hydrocarbon resins
and aliphatic 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 um 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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tenperature was el evated to roomtenperature to prepare a

1, 2-di chl oroet hane sol ution of a propionyl chloride -alum num chloride
conpl ex. The foregoing 1, 2-di chl oroet hane sol ution of a propionyl

chl ori de-al umi num chl ori de conpl ex was added dropwi se to a solution
consisting of 128.2 g (1.0 nol) of naphthal ene and 300 nL of

1, 2-dichloroethane at 35 to 40 C over one hour. After conpletion of
addition, the resulting mxed liquid was heated at 45 to 50 C for 2 hours
and after_,cooling to roomtenperature S poured into_ice ter., 200 nL
of concertFGUEE UL Tl CIACT I MEls ur (HerE SHAEE ( #oF 568, D83 5Hnd ¢ he

m Xt ure masc§§$rred and m xed. The product as forned in this reaction

mi xt ur e VERCPQAIHELER i T Tt orRA Y SR 1 JHREMET R $he2E5ORE ENPBESEL hane,
dried over magnesium sulfate, and concentrated in vacuo. A concentrated

li quid washexp® i |anst haptigeudhe voistls priageg yiging doazyl do msilit ng
point: 139 to 142 C/ 4 nmmHg) of 1-propionaphthone as a pale yellow oil.

Ref er encetlExasmplde? {Praprbeiontlod £ depimmapht hone) 50.8 g (0.33 nol) of
2-naphthonitrile was gradually added to a solution consisting of 164 g (0.5
nol) of a diethyl ether solution of nmagnesium ethyl brom de having a
concentration of 3Mand 120 ml of dry benzene, and after cease of heat

gener at i orxadeedds ng was started. About 100 ni of a distillate conposed
mainly of the diethyl ether was distilled

Synthesis examples of the phenylnaphthylimidazole
\ compounds of the invention will be specifically described
below with reference té Examples 1 to 8, but it should not be
construed that the invention is limited thereto. Incidentally,
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 Kasei Kogyo Co., Ltd.)

) . o-Bromo-l-acetonaphthone (prepared by the method as
described in JpP-A-9-286755)
U ®O-Bromo-2-acetonaphtheone (a reagent manufactured by
Tokyo Kaseli 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
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of f, 100 nmL of benzene was added, and the m xture was heated under refl ux
for 3 hours. After conpletion of heating, the reaction m xture was cool ed
to roomtenperature; a solution consisting of 35 g (0.654 nol) of ammoni um
chloride and 140 nlL of water was added; the aqueous |ayer was renoved; 600
mL of 6N hydrochloric acid was added; and the m xture was heated under
reflux for 4 hours. After cooling, the aqueous |ayer was renbved; and the
organi c | ayer was washed with water, dried over sodiumsulfate, and then
evaporated to dryness in vacuo 22 to obtain 57.3 g (yield: 94.2 % of

2- pr opi orcpdtimdred aisn Relfekengel Exampbéi 8l Ref erence Exanple 3 (Preparation
of 2-acetoxyacetophenone) 78.5 g ( 0 . 8 0 nol) of potassiumacetate, 5.0 g
(0.08 noly)  of1 A th AL chy @R al%%aaeglt(ﬁaﬁﬁfaethrga By ol o &GRleqphenone
were heated under reflux in 500 of ethanol for 6 hours. "After conpletion

of heati ng, ﬁ;@ecé eactipn mxture was cooled to roomtenperature, deposited
potaSS|un1é% oride was flltered off, and the ethanol was distilled off in

t bt t I h iy I d
/hto one 111t erNBPhRARLASOIE Jopt GRRBHF At SO FHERReY T Rad By |
fiItratlgééand recrys%gltlzed frommethanol to obtain 113.1 g (yleld 79.3
n

% of 2 IG5 yeeet ne as a pale yellow solid. Exanple 1 (Synthesis of
2- phenyl - 4- (I-naphthyl)lnldazole)
° 1-Phenyl-1, 2-propanedione (a reagent manufactured by

Tokyo Kasei Kogyo Co., Ltd.)

Reference Example 1
(Preparation of l-propionaphthone)

143.7 g (1.08 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-dichloroethane 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
proplonyl 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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A suspension consisting of 31.3 g (0.20 nol) of benzam di ne hydrochl ori de,
10.8 g (0.20 nmol) of sodium nethylate, and 150 nL of tetrahydrofuran was
heat ed under reflux for one hour. After cooling to 25 C, a solution
consisting of 49.8 g (0.2 nol) of w brono-I|-acetonaphthone and 100 niL of
tetrahydrof uran was added dropw se such that the 23 internal tenperature did
not exceed 30 C. After conpletion of addition, 10.8 g (0.20 nol) of sodium
net hyl at e was added, and the m xture was heated under reflux for one hour.
Next, the reaction mxture was cooled to roomtenperature, insoluble

mat t er s \@drce thiel mékeurefwas idl 11Rd find rarkedwasT ey aporditeld ao fogmedess in
vacuo. The residual solid was successively washed wth water and

acet oni t rifd echaired rideert idhni el ttuobtvee n exxtoramdesd ovyish ath hsrafdesi r ed
material. This crude crystal was recrystallized fromacetonitrile to obtain

18.0 g (WRjetheB3ik P01 ,of - & H st iinte, cdysd@l ovdhemaghésngmpoi nt, Rf
val ue of thin layer chromatography, and NVR and nmass spectral data of the

I ti I : - 167 LG {Sid I,
Chi or of OFN aTyT" Aoarat s bl §yea g Repoq M opic iR B 9T 8% %3 1
VS 1z (%0 210 (Mg 100 167 G860, 198 (20}, (JIZ 65095 404,(T) 509 (O

From t hese s ral” data; g conp

point: 139 to 142 °C/4 mmHg) of l-propionaphthone as a pale

yellow oil.

Reference Example 2
(Preparation of 2-propionaphthone)

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 heated
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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identified as 2-phenyl

heat ed under reflux for one hour. After cooling to 20 C, a solution

consisting of 49.8 g (0.2 nol) of w brono-2-acetonaphthone and 100 ni of

-4- (1 -naphthyl )i m dazol e represented by the follow ng
formula. 24 N NH Exanple 2 (Synthesis of 2-phenyl
A suspension consisting of 31.3 g (0.20 nol) of
10.8 g (0. 20nol) of sodium nethylate,

-4- (2-napht hyl )i m dazol e)
benzam di ne hydrochl ori de,
and 150 nmL of tetrahydrofuran was

tetrahydrofuran was added dropmﬁse such that the internal tenperature did
not exceed C., Af%er cong tion of addition, 10.8 q: (0.20 nol) of sodium
dYeR B

nethylate

Next ,

vacuo.

The resi dual

3h dii 94 17 &) vk FHRIE QTR

i nsol ubl e

WME HF fot2dhe hour.
t he reactlon m xture was cool ed to room tenperature,
matters weeblow|s@tdd-off, and the filtrate was evaporated to dryness in
solid was successively washed w th water and tol uene

and then dried to obtain a crude crystal as a desired material. This crude
was recrystallized fromacetonitrile to obtain 32.8 g (yield: 60.7

crystal

% of a reteréerss Exyspdk.325 The nelting point,
chromat ogr aphy, and NVR and mass spectral data of the resulting crystal

as fol |l oWgprePhPat 18800802283 foxyacetophenone)

78.54g (0.80mol) of potassium acetate, 5.0 g (0.08 mol)
of acetic acid, and 123.7 g {0.80mol) of 2-chloroacetophenone
were heated under reflux in 500 mlL of ethanol for 6 hours.
After completion of heating, the reaction 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 w-bromo-1l-acetonaphthone and
100 mL of tetrahydrofuran was added dropwise such that the
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TLC (silica gel, chloroformlethyl acetate = 9/1), Rf = 0.33 NWR (CD30D): S
7.4t083(mMm MSmMz (%9 : 270 (M+, 100) , 243 (5), 166 (11), 139 (21),
117 (10), 86 (6) Fromthese spectral data, the resulting conpound was
identified as 2-phenyl-4-(2-naphthyl)im dazole represented by the follow ng
formula. / I \ NNH Exanple 3 (Synthesis of

2- phenyl - 4- (1- napht hyl )-5-net hyl i m dazole) 53.3 g (0.334 nol) of brom ne
was added dropwi se to a solution consisting of 61.1 g (0.332 nol) of

1- propi onapht hone 26 and 180 nL of ethanol at 50 to 55 C. After conpletion
of additinternak emrpeoitwee didimidl exceed BA Vacudiftam adwelatdsul ting
concentrate was dissolved in 130 nL of toluene, washed with a m xed aqueous
sol uti on of sbtitimri ddr.fogal@. ahdoldodifuspdhlinrnethylsbemax adaed,i nes),
and then dried over sodiumsulfate to obtain a toluene solution of

2- br ono- landrit enaphirwies hAasedpandeenredlskstbhgoné dud. g Ndkt32 nol) of
benzam di ne hydrochloride, 133 g (0.96 nol) of potassium carbonate, and 250

e Tl S e g A
dropwi se QVefepQ JE W8S tered off, and the filtrate was evaporated to
dryness in vacuo. The residual solid was successively washed
with water and acetonitrile and then dried to obtain a crude
) 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.

. m.p.: 167 to 169 °C

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

) . NMR (CDsOD): 8 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-(1-naphthyl)imidazole represented

by the following formula.
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After conpletion of addition, heated under ref lux for 2 hours. Next, the
reaction m xture was concentrated in vacuo, the resulting concentrate was
diluted with 200 nmL of toluene, and the solution was poured into 600 nL of
water. The m xture 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 nmaterial. This crude
crystal was recrystallized fromDW to obtain 48.1 g (yield: 52.9 % of a
white powder. The nelting point, Rf value of thin |ayer chronmatography, and
NVR and ngs ral data of the resulting powder are as follows. 27 mp.
. 280 to @ C (silica gel, acetone), Rf = 0.65 NW (d.6-DVsO: S 2.27
(s, 3H, R™38+t@8.27 (m 12H) MS Mz (9%: 284 (M+, 100), 269 (1), 215
(4), 180 (23), 466 (4), 153 (17), 139 (10), 127 (7), 104 (10), 89 (6), 77
(10), 62 (6) Fro

identified as 2-§

ese spectral data, the resulting conpound was
henyj\g4- (1-napht hyl ) -5-nmet hyl i m dazole represented by the
fol |l owi ng formul aA1 \ CH3 N~ NH Exanpl e 4 (Synthesis of
2- phenyl - 4- ( 2- naphtipyl ) - 5- met hyl i m dazol e)

Example 2
(Synthesis of 2-phenyl-4~(2-naphthyl)imidazole)

A suspension consisting 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 (0.2 mol) of @-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,
the reaction mixture was cooled to room temperature, 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 (yleld: 60.7 %) of a
colorless crystal.
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46.0 g (0.288 nol) of brom ne was added dropwi se to a solution consisting
of 55.8 g (0.303 nol) of 2-propionaphthone 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 was dissolved in 130 nL of toluene, 28 washed
wi th a m xed aqueous sol ution of sodium bi carbonate and sodium chloride
(200 m. x two tines), and then dried over sodiumsulfate to obtain a

t ol uene solution of 2-bronop-2'- propionaphthone A suspensi on consi sting of
45.1 g (0.288 nol,) of benzanldlne {dro hIor 135 E (0.864 nol) of

pot assi um car bora e LP S AP T of Rt Y2 HAS o préﬂ ¥®heat ed under reflux
for one hour, and the foregoing toluene solution of _ 2-brono-2'-prop
|onaphthoﬁérﬂﬁétﬁaééahﬂvoEﬁﬂs338vépd4ﬁaﬁﬁnﬁpé§traAfﬁ@ﬂfbéﬁbﬂgﬁion of

addi tion, heating under reflux was continued for 2 hours. Next, the
reacti on megtdténgasrystadéentrearsd fivdlowsuo, the resulting concentrate was
diluted with 200 nL of toluene, and the solution was poured into 600 nlL of
water. The m XkyUbe :Wasostbrped PO precipitate a solid. This solid was
collected by filtration, successively washed wth toluene and water, and
then drieg to ali u C r rLa hi CLude
crystal was rg?&yé?égl?éegg%ro%%gég%gﬁ?????§§%o§ggggrﬁ 55 bélg (§Feld 67. 2
% of a whi g powder. The nelting point, Rf value of thin |ayer

chromat ography, and NVR and mass spectral data of the

. NMR (CDs0OD): & 7.4 to 8.3 (m)

| . MS m/z (%): 270 (M+, 100), 243 (5), 166 (11}, 139 (21},

117 (10), 86 (6)

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

by the following formula.

N\ NH

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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resulting powder are as follows. mp. : 215 to 218 C TLC (silica gel,
acetone), Rf = 0.69 NWMR (CDC13): S 2.56 (s, 3H), 7.34 to 8.03 (m 12H 29
MS Mz (%: 284 (M+, 100), 243 (1), 215 (2), 180 (14), 153 (12), 139 (9),
127 (4), 104 (7), 89 (5), 77 (7), 63 (5 Fromthese spectral data, the
resul ting conpound was identified as

2- phenyl - 4- (2- napht hyl ) -5-net hyl i m dazol e represented by the follow ng
formula. CH3 N NH Exanple 5 (Synthesis of

2- (1-naphth Id)eE;4-phe%%l i mdazole) A solution consisting of 70,3 g (0.352
nol ) of E&:‘H% Q1 e%%féi%rf%y%ﬁ’ e and 220 After ?Qﬁﬂl)e%JFOIQBD Yo anmoni a

wat er was added dropmﬁse to a solution consisting of 25.6 g (0.160 nol) of
1- napht hadfeHyiga . Jdghe ¢ k(fmqlesﬂ%|Ql%mllze%c%i%xsylac%@@\éﬁenaﬁé thAd 300 nL
of i1sopropyl alcohol under cooling with water, and subsequently, the

t enper at resWatsine| ewat et 1ot S0Vass ovbssohechoim bd@ MUr phetodveds, C over 3
hours. After cooling the reaction m xture, a precipitate was collected by
filtrati omshed edhne trhi seat atueand sdkbnt ton ed s30ikhe T estbonage dawdk green
powder was suspended in nmethanol, B. 1 g (0.10 nol) of 70 % sodi um

Egﬂ; 05$'h:‘ésc5’§let S e APOsd R M kT €i8S) he gdrnoden i e yyefor one
sodium sulfate to obtain a toluene solution of
2-bromo~1’-propionaphthone.

) A suspension consisting of 50.1 g (0.32 mol) of
benzamidine hydrochloride, 133 g (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 wvacuo, 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 cbtain a c¢rude crystal as a desired material.
This crude crystal was recrystallized from DMF to obtain 48.1
g (yield: 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.
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solution was cool ed, black insoluble matters were filtered off, and the
filtrate was evaporated to dryness in vacuo. The residual solid was
di ssolved in chloroformand washed with water, the chloroformwas distilled
off in vacuo, and the dried material was recrystallized fromacetonitrile
to obtain 12.1 g (yield: 28 %9 of a mlky white powder. The nelting point,
Rf value of thin layer chromatography, and NVR and mass spectral data of
the resulting powder are as follows. mp. : 198 to 202 C TLC (silica gel,
chlorofornm eth I aceggé = gﬁ%)o Rf = 0.41 NWR (CD3OD): 5 7.0to 8.4 (m
MB iz (9: 2 f %) 166 (4) 139 (10), 135 (9), 127 (7),
120 (3), 116 (5% ? iz Z S From t hese spectral data, the
resul ting® conpg fd (GadiFaeAr; flé&e5§n§ IRﬁaphphéﬁ)-4 phenyllnldazole
repr esent ed the foll ow ng_ formula. 31 N NH | / Exanp §Synthe5|s
of 2-(2-n#pht hﬁw AAgHAESP) m tlaz ol &) (A s?diutu%rﬁ%omu%t?ﬁg(@f ¥2H4 g (0.363
nol ) of copper(ll) acetate nonohydrate and 230 g (3.38 nol) of 25 %
ammoni a wat er MasmAzddéed) dr dPpdi $+1 01 @0 5ol 289 ohl tonBlSt (4P, 01802623) g (0. 167
nmol ) of 2-naphthal dehyde, 30.0 g (0.168 nol) of

166 (4), 153 (17), 139 (10), 127 (7), 104 (10), 89 (8), 77 (10),

62 (6)

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

represented by the following formula.

CH3

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 55.8 g (0.303 mol) of 2-propionaphthcne

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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2- acet oxyacet ophenone, and 300 nL of isopropyl alcohol under <cooling with
wat er, and subsequently, the tenperature was elevated to 60 C over one hour
and further to 78 C over 3 hours. After cooling the reaction m xture, a
precipitate was collected by filtration, washed with water, and then dried.
The resulting dark green powder was suspended in nmethanol, 8. 5 g (0.11
nol ) of 70 % sodi um hydrosul fi de was added, and the m xture was heated
under reflux for one hour. This nethanol solution was cool ed, bl ack

| ubl fi d d he_ fil d
irvoess TASiAENR &R Tiddd SRR sq1 {ELoh e SRR BitapSRRe gl vou i

acetone, oxalic acid was added, and a precipitated oxal ate was 32 collected
by filtrafP@Hm TERE0BKAE af 80 NeBl suspERdeEmeR! - nebAalbED SHdego@Vem net hyl at e
was added to liberate a desired, material. The_nethanol was distilled off in
vacuo, an@odhan seblintentocohtakbr at BoWasn@ashdBtiOrh ofat er and
recrystallized fromnethanol to obtain 6.1 g (yield: 13.5 % of a pale
yel | ow cr¥sbhrabmoThe-pedbpiogapbthoneRf value of thin | ayer chronatography,
and NMR and nass spectral data of the resulting crystal are as foll ows.
mp.: 194 to 19& Gush<nsisdn i eongedt il of o4 Dr 1 ¢t gl 286ematle s5£9/1), R =
0.57 NMR (d6-DMBO): 6 7.22 to0 8.48 (m Msmz (9%9: 270 (M+, 100), 243 (6),
215 (3), BEAz4ABdine hydrochloride, 119.4 g (0.864 mol) of potassium

carbonate, and 240 mL of tetrahydrofuran was heated under

\ reflux for one hour, and the foregoing toluene solution of

2-bromo-2' -propionaphthone was added dropwise over 40 minutes.

After completion cf addition, heating under reflux was

continued 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 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
. TLC (silica gel, acetone), Rf = 0,69

. NMR (CDCls): & 2.56 (s, 3H), 7.34 to 8.03 (m, 12H)
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153 (6), 139 (14), 127 (9), 116 (6), 89 (25), 77 (4), 63 (9) Fromthese
spectral data, the resulting conpound was identified as

2- (2- napht hyl ) - 4- phenyl i m dazol e represented by the followi ng formula. 33
on N\ NH \ | / Exanmple 7 (Synthesis of

2- (1 - napht hyl ) - 4- phenyl - 5-nmet hyl i m dazole) 50.2 g (0.34 nol) of

1- phenyl -1, 2- propanedi one, 52.9 g (0.34 nol) of 1-naphthal dehyde, and 157 g
(2.04 nol) of anmonium acetate were heated under reflux in 250 nm, of

acetic acid f 3,ho . act| m re wa ncent r d, J vacuo, a
| ar ge anount oﬁé M ft gégrmﬁ:fa{ et e]rd)[&a's %{;ﬂr@d i %[]gg fﬁe’ r@icﬁl iH}g
concentra a cipit | s, col]ected filtration and
washed wi i%’ nglg)r' %g :(@suﬁfﬂgﬁﬁs’oﬁ %ﬁiv\/aj‘s) 'dii@o#@e’db?/ﬁ"n Qc)e’t 0 éé n:b)xal iC
acid was added, and a precipitated oxalate was collected by filtration.
Next, the «collected oxal ate was dissolved in nethanol, sodium nethyl ate
was added to liberate a desired material, and the nmethanol was distilled
of f in vacuo. ThHeromeshilkes spEdtralagiaficocddst ved sul tigghetpupetndetas and
n- hexane to obtain 30.8 g (yield: 32 %9 of a mlky white crystal. The
melting pbdehtiRiedabkse2ephthiyb-bayernaphthya) egraphiiylamd vk 1@&nd nass
spectral data of the 34

represented by the fcocllowing formula.

NG
CH,

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

) A solution consisting of 70.3 g (0.352 mol) of
copper (II) 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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resulting crystal are as foll ows. mp.: 80 to 8 C TLC (silica gel,
chloroformethyl acetate = 9/1), Rf = 0.50 NWR (d6-DMSO) : S 2.53 (s, 3H)
7.14 to 8.02 (m 12H Ms mz (%9 : 284 (M, 100) , 268 (4), 241 (2), 215
(1), 180 (2), 153 (4), 142 (6), 130 (7), 103 (12), 89 (5, 77 (7), 63 (3)
From t hese spectral data, the resulting conpound was identified as

2- (I -napht hyl ) - 4- phenyl -5-nmet hyl i m dazol e represented by the follow ng
formula. OKH3 N~ NH \ | / Exanple 8 (Synthesis of

2- (2- naphy;hyl) - 4-phenyl.- 5; net hyl i m dazol e 24 5 0. 165 nnl% of
T pheny -9 rEsiRAER bR Rk B BELERE ! st Ruoie AR AR and
76.5 g (0.9 ) of i um gcet at e, wer eat ed unde eflux in 120 nL
of acetic¥ g@ ](rng)flgﬁl)fu Cl’ﬁlrﬁrhri)% i i’idd"r?ﬁﬂigl % WhsSs nt‘?ﬁ%é&lq n 35
vacuo, the resulting concentrate was poured into a large anount of dilute
amoni a VisteFurent s hgatapivngead redivg fias onel heer ed A § mathaniadn and
successively washed with water and acetonitrile to obtain 22.7 g (yield:
48.2 % osohupbde wapetboledh Hilraminipewdiebl eTeet et ¢ imeg epDi hter &fl ofdl,ue of
thin |ayer
and the filtrate was evaporated to dryness in vacuo.
The residual solid was dissolved in chloroform and
washed with water, the chloroform was distilled off in vacuo,
) and the dried material was recrystallized from acetonitrile
to obtain 12.1 g (yield: 28 %) of a milky white powder.
The melting point, Rf wvalue of thin lavyer
chromatography, and NMR and mass spectral data of the

resulting powder are as follows.

. m.p.: 198 to 202 °C

TLC (siiica gel, chloroform/ethyl acetate = 9/1), Rf =

NMR (CDsOD): & 7.0 to 8.4 (m)
) ] MS m/z (%): 270 (M+, 100), 241 (3), 166 (4), 139 (10),

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

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

by the following formula.
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chromat ogr aphy, and NVR and mass spectral data of the resulting powder are

as follows. mp.: 237 to 240 C TLC (silica gel, chloroformethyl acetate
= 0.57 NWR (CD30D): 6 2.47 (s, 3H), 7.33t0 837 (m 12H M5 mz
(%9 : 284 (Mw, 100) , 243 (3), 215 (2), 180 (5), 154 (7), 142 (9),
(14), 103 (13), 89 (7), 77 (8), 63 (4) Fromthese spectral data, th
resul ti ng conpound was identified as

9/1), Rf

2- (2- napht hyl ) - 4- phenyl - 5- met hyl i m dazol e

130
e

represented by the foll ow ng

net hod,

formula. a~-~CH3 N NH \ | / 36 Exanples of the surface treating agent
using the henyl napht hyl i m dazol e conpound, the surface treatnent

t he sol de nmet hod and the printed wiring board according to the

i nventi on"Ww hbe _specifically described below with reference to Exanples 9

to 22 and Conp

the inventionNss JNHnted thereto. Incidentally, the soldering test

foll ows.

W ring board

i ()
i nner dia @

rative Exanples 1 to 7, but it should not be construed that

is as

(Eval ua¥ion test for solder flowup rate properties) A printed

Example 6
(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 mel) of 25 %
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 alcoheol under
cooling with water, and subsedquently, 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 1in methancl, 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

magde_of a gl ass epoxy resin of 120 mm (length) x 150 mm

t hi ckness) and having 300 copper through-holes having an



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 tenperature for a
prescribed period of time, washed with water, and then dried to forma
chem cal |ayer having a thickness of fromabout 0.10 to 0.50 mon the
copper surface. The surface-treated test piece was subjected to three
cycles of reflowheating in which the peak tenperature was 240C using an

infrared f tqﬁQQ 4 DML n ed_by Vetronix
Co., Ltd.‘;&lalné@ﬁ%ucg\s%guﬁeln]t y S0l der | ng m%fgm;?%?ﬂn%%@smu%%ggagﬁogvnsol dering
device (conveyor, 37 speed: 1.Q.nlm.n). The, sol der.used S ti.n-1ead

et ecti ¢ o AAO Y AR AE o O “aSoRader drt 56FRERR CATH V! ght)
(trade nane: H63A, nmanufactured by Senju Metal Industry Co., Ltd.) , and
the fluXa¥ldbr %’i%é‘}qtﬁ'@% WpS- Mﬁé&l(lr?éin@fféctlﬁlr é’@%&PfKtﬂHd &8e  Ltd. ).
The sol dering tenperature was 240C. Test piece surface treated as above were
al so sol dee®@lting epneentfatee Was deashed twietk avdtemnaed as for the tin-lead
eutectic solder. The sol der used was | ead-free solder (trade name: H705

" ECOSOLDERE ¢ r yairauT lacd ent efth doy mSdrtjammoNetal obhdint 6yl €o(yidtd: )13ud k)a
conposition of 96.5%tin, 3.0%silver and 0.5% copper (% by weight) , and
the flux eses pHYe Spd s Ngri@isal JS- E- 09 (manuf actured by Koki Co., Ltd.).
The ref | ow heating peak tenperature was 245C, and the sol dering

tenmperature Was The melting point, Rf value of thin layer
chromatography, and NMR and mass spectral data of the

resulting crystal are as follows.

. m.p.: 194 to 198 °C

. TLC (silica gel, chloroform/ethyl acetate = 9/1), Rf =
0.57

. NMR (d¢-DMSO): 6 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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al so 245C. For the soldered test piece, the neasured result was indicated
by the proportion (% of the nunber of copper through-holes in which the
solder was filled up to the copper |and of the copper through-holes wth
respect to the total nunber of copper through-holes (300 holes). Wen the
sol der wettability on the copper surface is l|arge, the nolten sol der
penetrates inside each copper through-hole, whereby the nolten sol der
readily fills it to the upper |and of the through-hole. Mre specifically,
if the nunber of through-holes whose upper |ands were sol dered was 38

| arge, solder-wettability and solderability to the copper would be judged
to be excell (Evaluation test for solder spreadability) A printed wiring
board made o gl ass epoxy resin of 50 nm (length) x 50 mm (width) x 1.2
mm (t hi ckness) wag—e95ed as a test piece. This printed wiring board had a
circuit pattern ;ch 10 pieces of a copper-foiled circuit with a
conductor width #80 MTMm and a length of 20 mMmmwere fornmed in a width
direction ai als of 1.0 mm The test piece was degreased, subjected
and then washed with water. Thereafter, the test piece was
2 treating agent kept at a prescribed liquid tenperature
for a prestribed period of tine, washed with water, and then dried to form
a chem cal conversion filmhaving a thickness of from about 0.10 to 0.50 pm
on the copper surface.

Example 7
{Synthesis of 2-(l-naphthyl)-4~phenyl-5-methylimidazole)

50.2 g (0.34 mol) of l-phenyl-1,2-propanedione, 52.9
g (0.34 mol) of l-naphthaldehyde, 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
distilied 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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The surface-treated test piece was subjected to one cycle of reflow heating
in which the peak tenperature was 240C using an infrared refl ow oven (trade
nane: MJLTI - PRO- 306, nanufactured by Vetronix Co., Ltd.) . Thereafter, a
tin-lead solder paste was printed on the center of the copper circuits
using a netal mask of 1.2 mm aperture dianeter and 150 nm thickness, and
refl ow heating was conducted at the above-described conditions for

soldering. The tin-lead solder paste used was an eutectic sol der (trade
name: 39 (Z-63- 330F-40- 12 nanufact ed by Senju Metal Industry Co., Ltd.)
conposed BESBREARYnCEAELR W@F%aﬂs(@Q YOWBi ght). Test pieces surface treated
as above were also soldered using | ead-free solder paste in the sanme manner
for the ¢in-lmad.soBdetop@st¥ The | ead-free sol der used was conposed of
96.5%tin, 3.0%silver and 0.5% copper (% by weight) (trade nane:

M705- 221Bib- 42714, (ghhitacyel pdchyoSetptmMetiall | adessty =C/1) LtRE)= The
peak tenperature of ref |owheating attained before and after the sol der
paste priotbog was set to 245C. The length (nm of sol der which wet and
spread over the copper circuit of the obtained test piece was neasured.

When the | engt I I t lit d | i uld be
j udged toL be eg%g??%nt SS)I%F%B \é\&[ﬁh?ﬁhl _4—y( g%ég% h@%) :fl[lflﬁ d'{é%’o e as

201 and o Bvaﬁf%m( 8,228 DPTULreI Yy AR Somenyet o st

(2), 153 , 142 (6), 130 (7), 103 (12), 89 (5), 77 (7}, 63

(3)

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

represented by the following formula.

Hj
N\ NH
A
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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water so as to have a conposition as described in Table 1, and the pH was
adjusted at 3.2 with ammoni a 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 tenperature of 40 C for 240
seconds, washed with water, and then dried, thereby nmeasuring the sol der
flowup rate properties and 40 sol der spreadability. These test results are
shown in Table 1. Exanples 10 to 22 Using a phenyl napht hyli m dazol e
conmpound, an aCiﬂh a netal salt and_ a hal ogen conggund as described in
Tabl e 1, Y&WHFack? redt i hg B eTRRCHIGT AE a"EonpoLr BfoAES ded@FPBed in

Table 1 were prepared in the sane manner as in Exanple 9 and _subjected to a
surface t3eiem! Hdele REBMPREAL WBRET comid 13 G eGP Hedked bl 1ch Wbl e 1.
Wth respect to the resulting test pieces, the solder flowup rate

propert i eso hiwlctsod dor £ bt eatihbn land/ sueces geuslyedh shidd sd thegateesuld s are
shown in Table 1. Incidentally, 2-(2-nethoxyethoxy)acetic acid as used as
the aci d asetoncged tmnohasinr 22, Dyg S| E ALDRRCR. 3 Al 8@, a piatlle respect to
2-[ 2- (2- et hoxyet hoxy) et hoxy] acetic acid and

2-{2-[ 2- (el HRXYRUBSXYD bHedyT et hoxy}acetic acid, ones synthesized
according to the synthesis nethod as described in Yukagaku, Vol. 32, p.118

(1983) were usedy LoMmanald (o REM LS d® Jf thin layer

chromatography, and NMR and mass spectral data of the
i resulting powder are as follows.

. m.p.: 237 to 240 °C

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

NMR (CDsOD): 6 2.47 (s, 3H), 7.33 to 8.37 {(m, 12H)
. MS m/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,

NaL NH
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Usi ng an i m dazol e conpound, an acid, a netal 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
subjected to 41 a surface treatnment under the treatnment condition as
described in Table 2. Wth respect to the resulting test pieces, the
solder flowup rate properties and sol der spreadability were neasured.
These test results are shown in Table 2. Incidentally, the inidazole

conmpounds as us n .t he rati es, are as

- Undecyli m das GHATRLSE aBE naie: SBFERComEAR e Lo ed BPL SHPRBRY for cal s
Cor poration) 2- Phe Ilnldazole (a trade nane: 2PZ, manufactured by Shi koku
Cheni cal SPRERPORAPTBRY L 1D1SREAYE - 4 HBPPYRP i dd| é%@%?%déﬁ%ﬁ%ﬂ P4y

manuf act ured by Shi koku Chemical s Corporation) 2-Nonyl benzim dazol e (a
eagent . MeRUPAct ihed Sby desi GRATRIDRICH§nd the printed wiring board

2- (4- Chl or ophenyl net hyl ) benzi m dazol e (synthesi zed according to the nethod
as describedordisgi éncehef iwwrieisits, wilVbl be12peb2¥i(C2003) )dedkti®dd ) N O O
Or O NU OOO
below with reference to Examples 9 to 22 and Comparative
Examples 1 to 7, but it should not be construed that the
invention is limited thereto. Incidentally, the soldering

) test is as follows.

{(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
pm on the copper surface.

The surface~treated test piece was subjected to three
cycles of reflow-heating in which the peak temperature was
240°Cusing 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
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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 scldered 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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large, solder wettability and solderability to the copper
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would be judged to be excellent.

(Evaluation test for sclder 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
240°C using an infrared reflow oven (trade name: MULTI-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:
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0Z2-63-330F-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 was 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 9 and
subjected to a 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)ethoxylacetic acid and
2-{2-[2-(2-ethoxyethoxy)ethoxylethoxylacetic acid, ones
synthesized according to the synthesis method as described in

Yukagaku, Vol. 32, p.1l18 (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

41
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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: Cl11Z, manufactured by

Shikoku Chemicals Corporation)

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

Shikoku Chemicals Corporation)

] 2-Phenyl-4-methylimidazole {a trade name: ZP4MZ,

manufactured by Shikecku 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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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,
Japan patent application No.2004-218230 filed on July 27, 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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48 According to the test results as shown in Table 1 and Table 2, it is
submtted that in the case where the surface treating agent according to
the invention is brought into cont&&ATMSh the surface of copper to forma
chem cal layer, which is then subjected to soldering using an eutectic
solder or a lead-free solder, the solder wettability is greatly inproved
i n bothyeutegt bﬁeﬁ?'lﬁ%bh&%g@&%ﬂd%%@'lfer ot 81 | AnsbeeaHge Jehespl dek
flowup rate properties and solder spreadability are renmarkably enhanced.
Thi s di ¢€l bBar éoLsowased upon, and clains priority from Japan patent
application No, 2004-173150 filed on June 10,.2004, . Japan patent application
No. 2004- 2182§b) fil ed]%_np %?391—2%, (gdﬂﬁ? teha)ﬁ]gy ﬂlg%z%]a?em application

No. 2005- 128938ifi | ed Doyl -27(1-200thy he-sons ey sinfdybbTs; are

Incorporated(E¥i;eferfﬂgﬁéngfrflPé—naphthyl}—S—methylimidazole;
(iv) 2-{l-naphthyl)-4-phenylimidazole;
(v) 2-{Z2-naphthyl)-4-phenylimidazole;
(vi) 2-(l-naphthyl) -4-phenyl-5-methylimidazole; and
(vii) 2-{2-naphthyl)-4-phenyl-5-methylimidazole.
2. A surface treating agent for copper or a copper alloy,

which comprises a carrier and the phenylnaphthylimidazole

compound represented by the following formula (I):

Ay
o (1)

wherein when 2A; 1s a phenyl group, then A, represents a
l-naphthyl group or a 2-naphthyl group, and when A, 1is a
l-naphthyl group or a Z2-napnthyl group, then A, represents a
phenyl group; and R represents a hydrogen atem or a methyl

group.

3. A surface treating agent for copper or a copper alloy,
which comprises a carrier and the phenylnaphthylimidazole
compound according to claim 2 in a proportion of from 0.01 to

10% by weight.
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49 CLAIMS 1. A phenyl napht hyli m dazol e conpound consi sting of any one of
the following: (i) 2-phenyl-4-(l-naphthyl)imdazole; (ii)

2- phenyl - 4- (1 - napht hyl ) -5-met hyl i m dazole; (iii)

2- phenyl - 4- (2- napht hyl ) - 5- et hyl i m dazol e; (iv)

2- (1 -napht hyl ) - 4- phenyl i m dazol e; (v) 2-(2-naphthyl)-4-phenylim dazole; (vi)
2- (I -napht hyl ) - 4- phenyl -5-nmet hyl i m dazol e; and (vii)

2- (2- napht hyl ) - 4- phenyl - 5-nmet hyl i m dazol e. 2. A surface treating agent for
copper or a copper alloy, which conprises a carrier and the

phenyl napht hyl iz dazQl ecr& NdgLeRr esant edpP¥rt R f ol ldg forma (1):
A (l) N\ /NH Ywherein when is a phenyl group, then A2 fepresents a
1- napht hginpyreupgoraa 2anapht hyl tlye ouphemnthawiethAl ihsdazole naphtthyhngr oup

or a 2-naphthyl group,, then A2 represents, a pheny, roup,. . and epresents
a hydr o§&h° g%ﬂgo[toa Gty | 2 dpoﬁ.pﬁ?p%rgh??ac?g téré%ﬁiﬁgoﬁgéﬁt I%f()::)%r pl&‘épper
or a coppeghel | gd WAI CBrgeMRL S@%id C | & anthdfanic acid in a

phenyl napht hyl i mi dazol e conpound according to claim2 in a proportion of
from 0. DICPOrtiON, By Weiqght0.5oto 50% by weight, wherein the surface

treating agent is an agqueous solution.

5. The surface treating agent of c¢laim 2, wherein the

carrier 1s water or an organic solvent.

6. The surface treating agent of claim 2, further comprising

a metal salt.

7. The surface treating agent of claim 6, wherein the metal
salt 1s a copper compound selected from the group consisting
of copper acetate, cuprous chloride, cupric chloride, cuprous
bromide, cupric bromide, copper icdide, copper hydroxide,

copper phosphate, copper sulfate, and copper nitrate.

g. The surface treating agent of claim 6, wherein the metal
salt 1s a zinc compound selected from the group consisting of
zinc oxide, =zinc formate, =zinc acetate, =zinc oxalate, zinc
lactate, =zinc c¢itrate, zinc sulfate, zinc nitrate, and =zinc

phosphate.

9. The surface treating agent of claim 6, wherein the metal

salt is present in a proportion of from 0.01 to 10% by weight.
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4. A surface treating agent for copper or a copper alloy, conprising a
carrier, the phenyl napht hyli m dazol e conpound according to claim2 in a
proportion of fromO0.01 to 10% by weight and an organic acid or an
inorganic acid in a proportion of fromO.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 water or an organic solvent. 6.
The surface treating agent of claim2, further conprising a netal salt. 7.
The surface treating agent of claim®6, wherein the netal salt is a copper

compoundpsel eabedutrabet ke @iy GRRISIIMNG10im COPPLLr BESE At SMpEURI AYS
chloride, cupric chloride, cuprous bromde, cupric brom de, copper iodide,

copper Rybrégpgs, cogBppsfl.-phosphate, copper sulfate, and copper nitrate. 8.
The surface treating agent of claim®6, wherein the nmetal salt is a zinc
conmpound sel ected fromthe group consisting of zinc oxide, zinc formate,
zinc acetate, zinc oxalate, zinc l|actate, zinc citrate, zinc sulfate, zinc
nitrate, and zinc phosphate. 9, The surface treating agent_ of claim®6,
wher ei nlthe WeBal SUSHRES| SCHPREERE |2PF Hr GPor CLeAT0f 10r oniDeBeifo 2086 by

wei ght . 93510 Jhe S d aces t eald-RQA9ePLM,Of 164 aig? pf %hg%t‘i%p%%i ng a

hal ogen conpound. 11. The surface treating agent of claim 10, wherein the

hal ogensodimpouriidubsidel, e gloed sfsriom tfeqyricley cGomsirstumgf bforide, 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 c¢laim 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
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, has bheen washed with water and then has been dried.

15. A soldering method, which comprises bringing the surface

of copper or a copper alloy into contact with the surface
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sodi um fl uori de, potassiumfluoride, anmonium fluoride, sodium chloride,
pot assi um chl ori de, ammoni um chl ori de, sodium brom de, potassium brom de,
anmoni um brom de, sodi um i odi de, potassiumi odide, and amoni um i odi de. 12.
The surface treating agent of claim 10, wherein the hal ogen conpound is
present in a proportion of fromO0.001 to 1%by weight. 13. A surface

t r eat nenteaeihgdafentcepperdihg wopper ahd oyf chhicb Comy isSesndrtinghng the
surface of copper or copper alloy into contact with the surface treating
agent aE@BFBFangtﬁoéa9rbﬂ8 of clainms 2 to 4. 14. A printed wiring board,

whi ch conprises copper or a copper alloy constituting a copper circuit
part, wherein the surface of copper or the alloy has been brought into
contact wth the surface treating agent according to any one of clains 2
to 4, has been washed with water and then has been dried. 15. A soldering
met hod, which conprises bringing the surface of copper or a copper alloy
into contact with the surface 52 treating agent according to any one of
claims 2 to 4 and then perform ng soldering. 53
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