-1- DESCRI PTI ON NOVEL | M DAZOLE COVPOUND AND USE THERECF TECHNI CAL FI ELD 5
The present invention relates to a novel imdazole conpound, a copper or
copper alloy surface treatnent agent and conposition for |ead-free
soldering, a nethod for treating copper or copper alloy surfaces, and a
met hod for sol dering copper or copper alloys. 10 BACKGROUND OF THE
| NVENTION I n recent years, surface nount technology wth high density has
been wi dely adopted. Such surface nount technol ogies are classified, anong
others, into double 15 sided surface nount;.technology in which chip type
parts are joined with use of solder paste, and hybrid nmount technol ogy
which is a conbination of surface nogygts-daghng) ogy of chip type parts
usi ng sol der paste and through-hole nmount technol ogy of discrete parts. In
20 either mount procesgovELpritnbEgomE r ¢odpboapdais sYB] eakRAort 0 two or
nore sol dering steps, and thus it is exposed to high tenperatures
resulting in a severe thermal history. Oxide filmformation is accel erated
by heating the surface of copper or copper alloys constituting the
TECHNICAL FIELD

5 The present invention relates to a novel
imidazole compound, a copper or copper alloy surface
treatment agent and composition for lead-free soldering, a
method for treating copper or copper alloy surfaces, and a
method for soldéring copper or copper alloys.

10

BACKGROUND OfF THE INVENTION

In recent years, surface mount technology with high
density has been widely adopted. Such surface mount
technologies are classified, among others, into double-

15 sided surface mount technology in which chip type parts
are Joined with use of solder paste, and hybrid mount
technology which is a combination of surface mount
technology of chip type parts using solder paste and
through~hole mount technology of discrete parts. Iin

20 either mount process, a printed wiring board is subjected
to two or more soldering steps, and thus it is exposed to
high temperatures resulting in a severe thermal history.

Oxide film formaticon is accelerated by heating
the surface of copper or copper alloys constituting the

25 circult part of a printed wiring board, and thus the



25 circuit part of a printed wring board, and thus the -2- surface of the
circuit part cannot maintain good solderability. In order to protect the
copper circuit part of the printed wiring board fromair oxidation, a
chemcal 5 layer is generally forned on the surface of the circuit part
using a surface treating agent. It is necessary, however, that good

sol derability be maintained by preventing the chem cal |ayer from
degenerating (i.e., being degraded) to protect the copper circuit part
even 10 after the copper circuit part has,a thermal history of nultiple
cycles. Tin-lead alloy eutectic solders have been conventionally used for
nmounting el e | G GaManent; i i1 - c. In recent
years, homevg%{@%%ﬁ%oncernsqﬁgvgg'e&gﬁg%g; t %ﬁ %%E?%%Eﬁféﬁéﬁaﬂ ned in the

sol der al | oy advensgliy saffects the human body, and thus the use of
| ead-free solder is desired. Accordingly, various |lead-free solders are

being considered. For mxamls: dead-diee soldersphave hean 2 sugaested in
whi ch one or nore netals, such as silver, zinc, bisnmuth, indium antinony,
copper, etc. .t endded dirimdase Retmdondfaitd mxidation, a chemical
5 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 circuilt ‘part even

10 after the copper circult part has a thermal history of
multiple cycles.

Tin-lead alloy eutectic solders have been
conventionally used for mounting electronic components to
a printed wiring board, etc. In recent years, however,

15 concerns have developed that the lead contained in the
solder alloy adversely affects the human body, and thus
the use of lead-free solder is desired.

Accordingly, various lead-free solders are being
considered. For example, lead-free solders have been

20 suggested in which one or more metals, such as silver,
zinc, bismuth, indium, antimony, copper, etc., are added
to a base metal of tin.

The ceonventionally used tin-lead eutectic solder

is excellent in wettability on the surface of substrate,

25 particularly copper, and thus strongly adheres to copper,



The conventionally used tin-lead eutectic solder is excellent in
wettability on the surface of substrate, 25 particularly copper, and thus
strongly adheres to copper, -3- 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 5 to voids and other bondi ng defects.
Therefore, when using lead-free solder, it is necessary to select a solder
alloy with superior solderability and a f{ux which is suitable for use
with |ead-free solder. A surface treatnent agent for use in 10 preventing

oxi dation on theuStihqce, of i SOPPET i 96 R COPPEY, IS & required to
have functions for i n%r ovi nb(gt he %Net%ajbi ﬂot y nan(’gJAstgr]yadéet?’abJ%é?salloct1 yiergefé t he

| ead-free sol sietde Many i@ﬁ@:i@ﬁ&@oh@l@réoﬁayﬁtﬁoﬁéagbyngééanemﬂiﬁéd and a
sol dering tenperature that is about 20 to about SOC " 15 higher than that of

the conventi onaldyr usedvd i telh Bt eusecl i €ospbdesur Thus, Lhe sunface
treatment agent for wuse in the process of soldering wth | ead-free sol der
shoul d have téwehdhiaraqeri siéldafatiel hgy abte 1ow fiesmiangchentsathl @yer with
excel l ent heat resistance. 20 Many i m dazol e conpounds, such as 2-

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

10  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 S50°C

15 higher than that of the conventionally used tin-lead
eutectic solder. Thus, the surface treatment agent for
use in the process of soldering with lead-~free solder
should have the characteristic of being able to form a
chemical layer with excellent heat resistance.

20 Many imidazole compounds, such as 2-
alkylimidazole, Z2-arylimidazole, Z2-alkylibenzimidazole, 2-
arylbenzimidazole, Z2-aralkylbenzimidazole compounds, etc.,
have been considered as active ingredients for a surface

treatment agent. All of these imidazole compounds,

25 however, have been considered for use with a tin-lead



al kyl i m dazol e, 2-arylim dazol e, 2-alkyl benzi m dazole, 2-

aryl benzi m dazol e, 2-aral kyl benzi m dazol e conpounds, etc., have been
considered as active ingredients for a surface treatnment agent. Al of

t hese i m dazol e conpounds, 25 however, have been considered for use with a
tin-lead -4- eutectic solder, and thus give insufficient wettability,
resulting in inadequate solderability when used for use in the process of
soldering with lead-free solder. U S. Patents 5,498,301 and 5, 560, 785 and
EP 5 0627499 Al, for exanple, propose a §Hgface treatment agent containing
as an active ingredient an imdazol e conpound having an aryl group at the

(R IR IR Wt R R e B R SR DuEh SRR RYTEVR, and
R2 hyd . al ; ( R4 h ;o
Kyl ol ogen > TEuers a oy BT et M e o, CyGho of KbErBSCrhce

references di gl 058ddk EXATR @ dd L5 5UT TACE 14,838 Nenf gagent cont ai ni ng
2- (2, 4-di chl or ophenyl ) -
U.5. Patents 5,498,301 and 5,560,785 and EP
5 0627499 Al, for example, propose a surface treatment agent
containing as an active ingredient an imidazole compound

having an aryl group at the 2- and 4-positions of an

imidazole ring and represented by general formula (A),

(A)
‘ =
et

10

wherein R 1s hydrogen or methyl; Ry and R; are hydrogen,
lower alkyl or halogen; and R; and R, are hydrogen, lower
alkyl, halogen, lower alkoxy, di-lower alkylamino, cyano
or nitre. These references disclose in Example 10 a

15  surface treatment agent containing 2-(2,4-dichlorophenyl)-
4-phenyl-5-methylimidazole as an active ingredient, and
disclose that tests for solder wettability and

spreadability of a sclder paste were carried out using



4- phenyl - 5-met hyl i m dazol e as an active ingredient, and disclose that
tests for solder wettability and spreadability of a sol der paste were
carried out using said surface treatnent agent. However, the solder used in
these tests was a tin-lead eutectic solder, and the references are totally
silent as to whether solder wettability is inproved and 5 good
solderability is attained when | ead-free solder is used. Japanese

Unexam ned Pat ent Publication No. 7- 243053 discl oses 2, 4-di phenyli m dazol e
and 2, 4-di phenyl -5- nethylimn dazole as a_surface treatment agent for copper
10 and copper alloys. It is also di scl osed in Exanpl es thereof that

2, 4- di phenyl i g3 fazel er and @réég%@m@ngﬁé = nmethylimdazole are used as a
surface treatnent agent for copper and copper alloys, particularly for

i nproving the sol der mw@mlt%@%mmsé&%%é@é%@ét@ é&%dgr 15

paste containing [ead. This publication also discloses a process for
synt hesi zi ng 2 - b phenyt ¢ o Jazod Bi@s, |érﬁ&lsﬁkﬁ@-t§@f@lyert1@@s 5%'@&ley

reaction schene (1): Reaction Schene (1) -6 /1 11 NH
silent as to whether solder wettability is 1mproved and
5 good solderability is attained when lead-free solder is
used.
Japanese Unexamined Patent Publication No. 7-
243053 discloses 2,4-diphenylimidazole and 2,4-diphenyl~5-~
methylimidazole as a surface treatment agent for copper
10 and copper alloys. It is also disclosed in Examples
thereof that 2,4-diphenylimidazole and 2,4-diphenyl-5~
methylimidazole are used as a surface treatment agent for
copper and copper alloys, particularly for improving the
solder wettability and solder flow-up rate of a solder
15 paste containing lead.
This publication also discloses a process for
synthesizing 2,4-diphenylimidazole as illustrated by the
following reaction scheme (1):

Reaction Scheme (1)




CNH2 +\ / GCCH2 NNH i -H20 (3a) (t a) (2a) I \ wherein Xis chlorine
or bromne, and additionally a process for synthesizing

2, 4-di phenyl -5-nmet hyl i m dazole as illustrated by the foll ow ng reaction
schenme (2): 5 Reaction Schene (2) ao O 11 11 CHO + CGCCH3 CH3 (4a) (5a)
CH3OOOH N N NH + 2NH4 CH3CO2 (7a) (6a) - 3H20 U.S. Patent No. 5,498, 301
(p. 4) and EP 0627499 Al (p. 5) correspondi ng to Japanese Unexam ned

Pat ent Publication No. 7-243053 suggest that 2-phenyl-4 10

(di chl orophenyl )i m dazol e and 2- phenyl -4-_%c_ii chl or ophenyl ) -

5-nmet hyl i m dazol e in which hydrogen atons~of phenyl at the 4-position are
substituted with two chlorine atons are wuseful as a surface treatnent
agent for copper, in -7-

I 1 -

C—iH, + @—cwCHz . N NH
@ y O N (3a)

(1a) )

= HX
(2a

wherein X is chlorine or bromine, and additionally a
process for synthesizing 2,4-diphenyl-5-methylimidazole as
illustrated by the folliowing reaction scheme (2):

5 Reaction Scheme (2)

G 0O

i
C—C-—CH

(4a) (5a) T

CHACOOH Na ~NH
+  2NH4-CHACO, “““E*H*B*—P- (Ta)
(6a) 2

U.5. Patent No. 5,498,301 (p. 4) and EP 0627499
Al (p. 5) corresponding to Japanese Unexamined Patent
Publication No. 7-243053 suggest that Z2-phenyl-4-
10 (dichlerophenyl)imidazele and 2-phenyl-4- (dichlorophenyl) ~
5-methylimidazole in which hydrogen atoms of phenyl at the
4~position are substituted with two chlorine atoms are

useful as a surface treatment agent for copper, in



particular as a treatnent agent for inproving the solder wettability and
solder flowup rate of a solder paste containing |ead. Further, these

ref erences suggest a process for producing an im dazol e conpound havi ng
one or 5 nore substituents at each phenyl group of the 2- and 4- positions
by the follow ng reaction schenes (3) and (4) Reaction Schene (3) RL NH O
1 Il Rz.. ~~ CNHR + GCH2 ---* NNH | -H0 R4 R2 X -HX (10a) (8a) (9a)
R3 R4 wherein RL and R2 are hydrogen, |ower alkyl or hal ogen; 10 and R3
and R4 are hydrogen, |ower alkyl, hal ogen,- | ower al koxy, di-I|ower

al kylam no or nitro. Reaction Schene (4) 33 Rta Rta Il .I CHO+ C/ CGCCH3

~)\CH3 Rda REQrB%@uQE@)aglga%rgggkgnt agent for improving the solder

wettability and solder flow-up rate of a solder paste
containing lead. Further, these references suggest a
process for producing an imidazole compound having one or
5 more substituents at each phenyl group of the 2- and 4-
positions by the following reaction schemes (3) and (4).

Reaction Scheme (3)

Rq/ Ry N X ~HX (10a)
(8a) (92) | =

X

R3

wherein Ry, and R; are hydrogen, lower alkyl or halogen;

10 and R; and Ry are hydrogen, lower alkyl, halogen, lower
alkoxy, di-lower alkylamino or nitro.

Reaction Scheme (4)

R3a Ria R1a
(;_ "l“ 00 N |
CHO  + [ C—C—CH [
/)< / X/ ’ >K~ T
Rda RQ& R2
(11a) (12a) SN "
+  2NH,4<CHyCO, _SHsCO0H (14a)
= 3H,0 SN
(13a)



CH3COOH (14a) + 2NH4CH3CO2 (13a) -3H20 R3a Rd4a -8- wherein Ria and Rea are
hydr ogen, |ower al kyl or hal ogen; and R3a and R4a are hydrogen, | ower

al kyl , hal ogen, |ower alkoxy, di-lower alkylamno or nitro. Neither U S
Patent No. 5,498,301 nor EP 0627499 5 Al, however, disclose that

2- phenyl - 4- (di chl orophenyl )i m dazol e and 2-phenyl - 4- (di chl orophenyl ) -
5-net hyl i m dazol e were actually synthesized. No CAS Registry Nunber is
given to these conpounds either. Especially, the reaction schenme (4)

seem ngly 10 suggests that 2-phenyl-4-(dichl orophenyl)-5- methylim dazole
conpounds having a nethyl group at the 5- position can be synthesized from

benzaldehydeww%?mgquﬂjo&g&hgny%%élh agﬁggﬁgggggﬁg %gqggugg_%gqoggggnium

acetate. Actually, ovvéver, e benza moni um a te are

readily avai .| &.as;jRdpst Li-al hyahepkeal $6.,821 d1xy1, halogen, lower .
1- (di chl orophenyl ) -1, 2- pr opanedi one ~“conpound i s ndt ' come ciall'y avail abl e

as an indust@gﬂoﬁfﬂuamiggwéy A% A dnfages and-d.hus cannot be obtai ned
unl ess synt hesi zed,
Neither U.S. Patent Nao. 5,498,301 nor EP 0627459
5 Al, however, disclose that Z2~phenyl-4-
{(dichlorophenyl}imidazole and 2-phenyl-4-(dichlorophenyl) -
5-methylimidazole were actually synthesized. No CAS
Registry Number is given to these compounds either.
Especially, the reaction scheme (4} seemingly

10 suggests that Z-phenyl-4-(dichlorophenyl)-5-
methylimidazole compounds having a methyl group at the 5-
position can be synthesized from benzaldehyde, 1-
(dichlorophenyl) -1, 2-propanedione compound and ammonium
acetate. Actually, however, while benzaldehyde and

15 ammenium acetate are readily available as industrial
chemicals, saild 1-(dichlorophenyl) -1, 2-propanedione
compound is not commercially available as an industrial
chemical or as a reagent, and thus cannot be obtained
unless synthesized,

20 A process for synthesizing l-phenyl-1,2-
propanedione compounds is disclosed in U.S. Patent No.
4,107,210. The inventors attempted to synthesize 1-(2,4-
dichlorophenyl)~1, 2~propanedione and 1-(3,4-
dichlorophenyl) -1, 2-propanedione according to the

25 disclosed process. However, the desired products could



20 A process for synthesizing 1-phenyl-1,2- propanedi one conpounds is
disclosed in U S. Patent No. 4,107,210. The inventors attenpted to

synt hesi ze 1-(2, 4- dichl orophenyl)-1, 2-propanedi one and 1-(3, 4-

di chl orophenyl ) -1, 2- propanedi one according to the 25 di scl osed process.
However, the desired products could -9- not be isolated since the reaction
was conplicated and an appropriate purification nmethod could not be found
in either case. Thus, 2-phenyl-4-(dichlorophenyl)-5- nethylimdazole
conpounds have not yet been successfully 5.synthesized based on the
reaction scheme (4). The above-described U S. Patent No. 5,498,301 (the

left col h 7 o 7
US. Patent No 5 e oaete s FAE ol Ry o s B4 ok e R Rl 8T,

the left col uapprdPrpage 5&r§ﬂﬂc§f&@§2ﬂégﬁoﬁlc&ﬁl&sﬁo£'5@ fB@QS @n and
Exanple 10 on page 10) disclose using 2-(2,4-dichlorophenyl)-4

phenyl - 5- net hykthedazebe. asriassurf-gee iy eaf-MentcragamipHaly ) copper . However,
ot her im dazol e conmpounds in which 15 phenyl at the f)p03|t|on is
substituted wiebhyhomthhorlaecomponsdarieanot nknoywst: B SCLEGUREs OF, THE
| NVENTI ON .
5 synthesized based on the reaction scheme (4).
The above-described U.S. Patent No. 5,498,301
(the left column, line 27, page 4, and Example 10 in the
right column, page 7), U.S. Patent No. 5,560,785 (left
column, line 24, page 4, and Example 10 in the left columnn,
10 page 7) and EP 0627499 Al (first line, page 6, and Example
10 on page 10) disclose using 2-(2,4-dichlorophenyl)-4-
phenyl-5-methylimidazole as a surface treatment agent for
copper.
However, other imidazole compounds in which

15 phenyl at the 2-position is substituted with two chlorine

atoms are not known.

DISCLOSURE OF THE INVENTION

A first object of the present invention is to
20 provide a novel imidazole compound useful as an agent for
treating copper and copper alloy surfaces.
A second object of the invention is to provide a
composition for treating copper or copper alloy surfaces
which gives excellent solderability between lead-free

25 solder and the surface of the copper or copper alloy



A first object of the present invention is to 20 provide a novel imdazole
conpound useful as an agent for treating copper and copper alloy surfaces.
A second object of the invention is to provide a conposition for treating
copper or copper alloy surfaces which gives excellent solderability

bet ween | ead-free 25 sol der and the surface of the copper or copper alloy
-10- constituting a circuit part, etc., of a printed wiring board, when

el ectroni c conponents, etc., are joined to the printed wiring board using
| ead-free solder. A third object of the p{ sent invention is to 5 provide
a process for treating copper or copper a surface which gives good

sol der abi | i ty.hetween. | e %Qaf£f¥hu99| aqgu%he gypggggrlrﬁégg cop er or

copper alloy constituting a circuit W

board, when electdonj ﬁe&%@@é\?ﬁﬂrﬁ@t&o &w'r@@% %&IA@&%%&“Q
f i's Tnve

board using | ead-free solder. A fourth o ject ©o tronis't

provide a sqldeatidg vpippregssocym}cphj&ﬁfge%@é@df@é desapitity to copper or

copper alloy surfaces when | ead-free solder is used. 15 The inventors
carried out intensive resganeh dgedach evend he-ahove-rendongad objests and

obt ai ned the
5 provide a process for treating copper or copper alloy
surface which gives good solderability between lead-free
solder and the surface of the copper or copper alloy
constituting a circuit part, etc., of a printed wiring
board, when electronic components etc., are joined to a

10  printed wiring board using lead-free solder.

A fourth cbject of this invention is to provide
a soldering process which gives good solderability to
copper or copper alloy surfaces when lead-free solder is
used.

15 The inventors carried out intensive research to
achieve the above-mentioned objects and obtained the
following findings.

(1) An imidazole compound represented by general

formula (1):



following findings. (i) An imdazole conmpound represented by general
formula (1): -11- 2 R 3\ RNNH (l) R R5 wherein R is hydrogen or

met hyl, and either R2 and R3 represent chlorine and R4 and R5 represent
hydrogen, or R2 and R3 represent hydrogen and R4 and R5 represent

chlorine, 5 is useful as a conponent of a water-based conposition for a
surface treatnent of copper or copper alloys, in particular, as a
conponent of a water-based surface treatnent conposition for use in the
formation of a chem cal |ayer when perng ing | ead-free soldering. 10 (ii)
Specifically, a chemcal layer with excellent heat-resistance, that is,
capabl e of mﬁthsta%Qing a high soldering tenperature during |l ead-free

sol dering, can be f d on the surface of a copper circuit part by
treating a printed wigfng,board provided 15 with a copper circuit part with
a surface treatnent [?onp sitioq?pontaining such a conpound.
=

R* R°
‘wherein R' is hydrogen or methyl, and either R? and R®
represent chlorine and R* and R® represent hydrogen, or RZ
and R’ represent hydrogen and R* and R° represent chlorine,
5 1s useful as a component of a water-based composition for
a surface treatment of copper or copper alloys, in
particular, as a component of a water-based surface
treatment composition for use in the formation of a
chemical layer when performing lead-free soldering.

10 (ii) Specifically, a chemical layer with
excellent heat-resistance, that is, capable of
withstanding a high soldering temperature during lead-free
soldering, can be formed on the surface of a copper
circuit part by treating a printed wiring board provided

15 with a copper circuit part with a surface treatment
composition containing such a compound.

(11i1) When the surface treatment composition

containing such a compound is used for treating a printed



(ti1) When the surface treatnment conposition containing such a conpound is
used for treating a printed -1.2- wiring board provided with a copper
circuit part, wettability of |ead-free sol der on copper or copper alloy
surfaces can be inproved at the tine of soldering using |ead-free solder,
and as a result good solderability, in 5 particular good sol der flow up
rate and spreadability of the solder, can be attained. The present

i nventi on has been acconplished based on the above-described findings and
provi des the follow ng imdazole conpounds and others. 10 Item 1. A

wat er - based conposition for treating coﬁﬂ ~or copper alloy surfaces for

| ead-free sol derin t he cggpositiqn conprising an i mdazol e conpound

represented ‘by SRS & I:**éi_e(dl)‘“’:ltzh R ROMINGIEOULY N2 /R5 15 wherein
Rl is hydrOg%ﬁﬁﬂﬂﬂﬂﬁhﬂxjbfaQ%a%L%Q%% %%fﬁg% %% copper or copper alloy

surfaces can be improved at the time of soldering using
lead-free solder, and as a result good solderability, in
5 particular good solder flow-up rate and spreadability of
the solder, can be attained.
The present invention has been accomplished
based on the above-~described findings and provides the

following imidazole compounds and others.

10
Item 1. A water-based composition for treating copper or
copper alloy surfaces for lead-free soldering, the
composition comprising an imidazole compound represented
by general formula (1):
Ny -NH (1
M
/\//"\
4 5
15 R R

wherein R' is hydrogen or methyl, and either R? and R’
represent chlorine and R' and R® represent hydrogen, or R’

and R’ represent hydrogen and R and R® represent chlorine.



represent chlorine and R4 and R5 represent hydrogen, or R2 and R3
represent hydrogen and R4 and R5 represent chlorine. -13- Item2. A
conposition according to Item 1 wherein the conpound represented by
general fornmula (1) is one wherein Rl is nmethyl. 5 Item 3. A conposition
according to Item 1 wherein the conpound represented by general formula
(1) is one wherein R2 and R3 represent hydrogen and R4 and R5 represent
chlorine. 10 Item 4. A conposition according to Item 3 wherein the
conmpound represented by general formula L% _is at |least one nenber
selected fromthe group consisting of 2-( 3-

di chl or ophenyl) - 4- phenyl - 5- net hyl i m dazol e and 2-(2,4- 15

di chl orophenyl ) - 4- phenyl - 5- et hyl i m dazole. Item5. A conposition accordi ng
to Item1 whereémn 2he an COmRUNG [ BPILSENEE LY Laneraly (tJQ1 i s one

wherein R2 and R3 represent chlorine and R4 and R5 represent ydr ogen.
Item 6. A conpesbbien ASEHE sk MEgd Qo&t@éﬂéré{\bef@hﬁhi@e 1eopposnd fepresgnt ed
by general fornmula (1) is at |east one nenber sel ected fromthe group

consi sting ofR2-ipherytihyl .

5
Item 3. A composition according to Item 1 wherein the
compound represented by general formula (1) is one wherein
R* and R® represent hydrogen and R* and R® represent
chlorine.

10

Item 4. A composition according to Item 3 wherein the
compound represented by general formula (1) is at least
one member selected from the group consisting of 2-(2, 3~
dichlorophenyl)-4-phenyl-5-methylimidazole and 2-(2, 4~

15 dichlorophenyl)-4-phenyl-5-methylimidazole.

Ttem 5. A compositicn according to Item 1 wherein the
compound represented by general formula (1) is one wherein
R® and R3represent chlorine and R® and R® represent

20  hydrogen.

Item 6. A composition according to Item 5 wherein the
compound represented by general formula (1) is at least
one member selected from the group consisting of 2-phenyl-

25 4-(2,4-dichlorophenyl) -5-methylimidazole and 2-phenyl-4-



5 4-(2,4-dichl orophenyl)-5-nethyli.midazol e and 2-phenyl -4 -14-

3, 4-di chl orophenyl )-S-nethyli m dazole. ItemV. A conposition according to
tem 1l wherein the conpound represented by general formula (1) is present
in 5 an anpunt of 0.01 to 10% by wei ght based on the whole conposition.
Item 8. A water-based conposition for treating copper or copper alloy
surfaces for |ead-free soldering, the 10 conposition conprising an acid and
an i mdazol e conpound represented by general formula (1): 2/ R R3 N NH
(1) R RS wherein Rl is hydrogen or nethyl, and either R2 and R3 represent
chlorine and R4 and R5 represent hydrogeﬁ%'br R2 15 and R3 represent
hydrogen and R4 and R5 are chlorine. Item9. A water-based conposition
according to |tehi @ chlperrieny He aviet s diidazzte one nenber sel ected from
the -15- group consisting of Cl-Cl2 saturated or unsaturated aliphatic
nonocar boxylic acid, C2-C6 saturated or wunsaturated aliphatic dicarboxylic
acids, C7 or fg%m 5

2
(
|

A composition according to Item 1 wherein the
compound represented by general formula (1) is present in
5 an amount of 0.01 to 10% by weight based on the whole

composition.

Item 8. A water-based composition for treating copper or
copper alloy surfaces for lead-free soldering, the
10 composition comprising an acid and an imidazole compound

represented by general formula (1):

(1)
I AN
/X
R R®

wherein R' is hydrogen or methyl, and either R? and R®
represent chlorine and R' and R’ represent hydrogen, or R®

15 and R? represent hydrogen and R' and R’ are chlorine.

Ttem 9. A water-based composition according to ITtem 8,

wherein the acid is at least one member selected from the



aromatic carboxylic acids, C6-C8 aromatic sulfonic acids, 5 hydrochloric
aci d, phosphoric acid, sulfuric acid and nitric acid. Item10. A

wat er - based conposition according to Item8 wherein the imdazole conmpound
represented by general 10 fornula (1) is present in an amount of 0.01 to
10% by wei ght based on the whol e conposition and the acid is present in an
anmount of 0.1 to 50% by wei ght based on the whole conposition, and wherein
the acid is at | east one nenber selected fromthe group consisting of
Cl-Cl2 15 saturated or unsaturated allpha%gc nonocar boxylic acids, C2-C6
saturated or unsaturated aliphatic dicarb xyllc acids, C7 or C8 aromatic

b I t] f hydr o Iorlc aci d,
Sﬁgsgﬁgr:g 22%%8 P ?ﬁ%rlc |%Ea% H??$%€u§%%%§ %6yV?§ {9290 wat er - based
t t h onmpound. Item
conposi tion aﬁQ?ﬁgéﬂgc ﬂoﬁ&gg}é%x pri fg% F? thgtgggwﬁefélﬁ Pﬁeucopper

12. A water-based conposition accor di n
conpound is atnkgastaene Senbesr16; é;%h? iy ér e onsi sting of
copper halides, copper sal g§§0f1a0|hs andégobper %%rd%ing{ften113
wat er - based C@ﬂ@@&tiéCEEﬁ%@%WEHéKhé£Hé}e@}l% aromatic sulfonic acids,
> hydrochloric acid, phosphoric acid, sulfuric acid and

nitric acid.

ITtem 10. A water-based composition according to Item 8
wherein the imidazole compound represented by general

10 formula (1) is present in an amount of 0.01 to 10% by
weight based on the whole composition and the acid is
present in an amount of 0.1 to 50% by weight based on the
whole composition, and wherein the acid is at least one
nmember selected from the group consisting of C1-Cpo

15 saturated or unsaturated aliphatic monocarboxylic acids,
C2-C¢ saturated or unsaturated aliphatic dicarboxylic
acids, C; or Cy aromatic carboxyiic acids, Cs-Cg aromatic
sulfonic acids, hydrochloric acid, phosphoric acid,
sulfuric acid and nitric acid.

20
Item 11. A water-based composition according to Item 8

further comprising a copper compound.

Item 12. A water-based composition according to Item 11

25 wherein the copper compound is at least one member



5 wherein the copper conpound is at | east one nenber selected fromthe
group consisting of copper halides, copper salts of acids and copper
hydroxi de, and is contained in an anmount of 0.01 to 10% by wei ght based on
t he whol e conposition. 10 Item 14. A water-based conposition according to
ltem 8 further conprising a zinc conpound. Item 15. A water-based
conposition according to Item 14, 15 wherein the zinc conpound is at | east
one nmenber selected fromthe group consisting of zinc oxide and zinc salts
of acids. Item 16. A water-based conpositjon according to Item 14, 20
wherein the zinc conpound is at | east one Yfenber selected fromthe gr oup
consi sting of zincegiide and zinc salts of acids and the content of the

zi nc conpound®F LWL HPTORS BF WS G Haddd Dt KRR & &lorffosi tion. 25
Item 17. A water-based co sition accordin o Jtem8 -17- further
conprising a Gn%pf%eg%r?ag]oﬁﬁpgqﬂfgcﬁcﬁ(fserﬁ .COR%%I g‘ry-olffs’éd:?ec'orrposi tion according
to Item 17 wherein the hal ogen conpound is at | east one nenber 5 sel ected
fromthe group consisting of alkali nmetal halides and anmoni um hali des.

Item 13. A water-based composition according to Item 11

5 wherein the copper compound is at least one member
selected from the group consisting of copper halides,
copper salts of acids and copper hydroxide, and is
contained in an amount of 0.01 to 10% by weight based on
the whole composition.

10

Item 14. A water-based composition according to Item 8

further comprising a zinc compound.

Item 15. A water-based composition according to Item 14,
15 wherein the zinc compound is at least one member selected
from the group consisting of zinc oxide and zinc salts of

acids.

Item 16. A water-based composition according te Item 14,
29 wherein the zinc compound is at least one member selected
from the group consisting of zinc oxide and zinc salts of
acids and the content of the zinc compound is 0.01 to 10%

by weight based on the whole compesition.

25 Item 17. A water-based composition according to Item 8



Item 19. A water-based conposition according to Item 17 wherein the

hal ogen conpound is at | east one nenber 10 selected fromthe group
consisting of alkali netal halides and ammoni um halides and the content of
t he hal ogen conpound is 0.001 to 1% by wei ght based on the whol e
conposition. 15 Item 20. A water-based conposition according to Item 8
further conprising an organic solvent. Item 21. A water-based conposition
according to Item 20 wherein the organic solvent is at |east one nenber 20
sel ected fromthe group consisting of |owers_al cohols, acetone,

N, N- di et hyl f or mam de, et hyl eneglycol and glycol. ethers. Item22. A

wat er - based cggpgﬁggiggmﬁgﬁgggéﬁ%SﬁgééégH1g%m?g§n&herein the organic

solvent is at |east one ecte romthe group consisting of
| ower al cohols, acetone, N, N-dinethylformam de, ethyl eneglycol and gl ycol
ethers, and the content of the organic solvent is 1 to 50% by wei ght based

on the whol e cospossli QN.war @R} A0S T oI RAHNG FORREE ©F
copper alloy surfaces for |ead-free soldering, the process conprising
contacting a eoppeinotheoppesqgah | @ymsoma@ Né nge NBd L5t abne member

5 selected from the group consisting of alkali metal halides

and ammonium halides.

Item 19. A water-based composition according to Item 17
wherein the halogen compound is at least one member

10 selected from the group consisting of alkali metal halides
and ammonium halides and the content of the halogen
compound is 0.001 to 1% by weight based on the whole

composition.

15 Item 20. A water-based composition according to Item 8

further comprising an organic solvent.

Item 21. A water-based composition according to Item 20
wherein the organic solvent is at least one member

20 selected from the group consisting of lower alcohols,
acetone, N, N-dimethylformamide, ethyleneglycol and glycol

ethers.

Ttem 22. A water-based composition according to Item 20

25 wherein the organic solvent is at least one member



wi th the water-based conposition according to any one of 10 Itens 1 to 22.
Item 24. A sol dering process conprising contacting a copper or copper

all oy-containing material with the water- based conposition according to
any one of Itens 1 to 22 15 and sol dering the copper or copper

all oy-containing material using |lead-free solder. Item25. Use of a
conpound represented by general formula (1) : -19- z R CRNNH (1) /w\
R4 RS wherein Rl is hydrogen or nmethyl, and either R2 and R3 represent
chlorine and R4 and R5 represent hydrogen, or R2 and R3 represent hydrogen
and R4 and R5 represent chlorine, 5 as aﬁ“%gent for treating copper or
copper alloy surfaces for |ead-free soldering. Item26. Use according to

| tem 25 wher et 3HEE Inpduridie repTes siftted Byt rgeridr dioviar mieeiadsi s one

wherein R1 is 10 net@yl. ) _
acetone, N,N-dimethylformamide, ethylenegliycol and glycol

ethers, and the content of the organic solvent is 1 tc 50%

by weight based on the whole composition.

ITtem 23. A process for treating copper or copper alloy
surfaces for lead~free soldering, the process comprising
contacting a copper or copper alleoy-containing material
with the water-based composition according to any one of

10 Items 1 to 22.

Ttem 24. A soldering process comprising contacting a
copper or copper alloy-containing material with the water-
based composition according to any one of Items 1 to 22

15 and soldering the copper or copper alloy-containing

material using lead-~free solder.

ITtem 25. Use of a compound represented by general formula

(1):



Item 27. Use according to Item 25 wherein the conpound represented by
general fornmula (1) is one wherein R2 and R3 represent hydrogen and R4 and
R5 represent chlorine. 15 Item 28. Use according to Item 27 wherein the
conpound represented by general fornula (1) is at |east one nenber
selected fromthe group consisting of 2-(2,3 -20-

di chl or ophenyl) - 4- phenyl - 5- et hyl i m dazol e and 2-(2, 4-

di chl orophenyl) - 4- phenyl - 5- et hyl i m dazole. Item 29. Use according to Item
25 wherein the conpound 5 represented by_general fornula (1) is one wherein

R2 and R3 represent chlorine and R4 and R5 represent hydrogen. |tem 30.
Use according &D Item 29 wherein the conpound represented by general
formula (1) is | east one nmenber 10 selected fromthe group consisting of

| or ophenyl ) -5-net hyl i m dazol e and 2-phenyl -4-(3, 4-
zole. Item 31. An im dazol e conmpound
ormula (1): 2 R CDRNNNH (1)

2- phenyl - 4- (2, 4+
di chl or ophenyl)
represented by

R® Ne NH (1)

I S
VaaYy

wherein R' is hydrogen or methyl, and either R? and R3
represent chlorine and R' and R® represent hydrogen, or R?
and R’ represent hydrogen and R* and R® represent chlorine,
5 as an agent for treating copper or copper alloy surfaces

for lead-free soldering.

Item 26. Use according to Item 25 wherein the compound
represented by general formula (1) is one wherein R! is

10 methyl.

ITtem 27. Use according to Item 25 wherein the compound
represented by general formula (1) is one wherein R? and
R’ represent hydrogen and RY and R® represent chlorine.

15
Item 28. Use according to Item 27 wherein the compound
represented by general formula (1) is at least one member

selected from the group consisting of 2-(2,3-



/vi R4 Rs wherein RL is hydrogen or nethyl, and either R2 and R3

represent chlorine and R4 and R5 represent hydrogen, or R2 -21- and R3
represent hydrogen and R4 and R5 represent chlorine, wth the proviso that
2- (2, 4-di chl or ophenyl) - 4- phenyl -5- nmethylim dazole is excluded. 5 Item 32.
A compound according to Item 31 wherein RLis nethyl. Item 33. A conpound
according to Item 31 wherein R2 and R3 represent hydrogen, and R4 and R5
represent chlorine. 10 Item 34. A conmpound according to Item 33, which is
2- (2, 3-dichl orophenyl) -4-phenyl - 5- nethyl $1dazo|e. Item 35. A conpound
according to Item 31 wherein R2 and RB 15°Yepresent chlorine, and R4 and R5

represent hyd Item 36. A co d according to Iten135 which is 2-
phenyl - 4- (2, zfglu‘?‘@h‘i’%?%%%ﬂ;)m‘l?f}%t T w%ﬂwﬁa@ le and 2-(2,4-

phenyl - 4- (3, 4;di,chl yl ) 5-net q%&f 0 he i m dazol e conmpound
of the pr esendtlch?llvelgr)l it on’ I an' FOFH% c%é?ﬁ L35 WG h excel | ent
heat -resi stance on copper or copper all oy surfaces when used as a surface
Ttem 29. Use according to Item 25 wherein the compound
5 represented by general formula (1) is one wherein R? and

R’ represent chlorine and R? and R® represent hydrogen.

Item 30. Use according to Item 29 wherein the compound

represented by general formula (1) is at least one member
10  selected from the group consisting of 2~phenyl-4-(2,4-

dichlorophenyl)~5-methylimidazole and 2-phenyl-4-(3, 4-

dichlorcphenyl)~5-methylimidazole.

Item 31. An imidazole compound represented by general

15 formula (1):

wherein R' is hydrogen or methyl, and either R? and R®

represent chlorine and R® and R’ represent hydrogen, or R?



treatment agent for copper or copper alloy constituting a 25 circuit part,
etc., of a printed wiring board. Mreover, -22- wettability of |ead-free
sol ders on the surfaces can be renarkably inproved, and thus good
solderability with |ead-free solder can be attained. The im dazole
conpound of the invention is 5 suitable for use in the process of |lead-free
soldering, and thus is useful fromthe standpoint of environnental
protection. These conpounds are al so useful as epoxy resin curing agents
and drug internediates. 10 DETAI LED DESCR} PTI ON OF THE | NVENTI ON
Hereinafter, the present invention will be described in nore detail. 15

(A) 1 m dazol eaCompbung tieeruiiflarol s mROWNTa N gt heehAVant o, ate; p pove!
conmpounds whi ch have not been discl'osed i n any references, represent ed
by general fOmﬂvhatMé)préﬁzséutﬁétF§LF@fﬁi&ﬂ&hlorophenyl)~4~phenyl 5-

methylimidazole is excluded.

5 Item 32. A compound according to Item 31 wherein R! is

methyl,

Item 33. A compound according to Item 31 wherein R? and R®
represent hydrogen, and R' and R® represent chlorine,

10
Item 34. A compound according to Item 33, which is 2-

(2,3~dichlorophenyl)-4-phenyl-5-methylimidazole.

Item 35. A compound according to Item 31 wherein R? and R?

15 represent chlorine, and R! and R® represent hydrogen.

Item 36. A compound according to Item 35, which is 2-
phenyl-4-(2,4-dichlorophenyl)-5~methylimidazcle or 2-
phenyl~4-(3, 4-dichlorophenyl)~5-methylimidazole.
20

The imidazole compound of the present invention
can form a chemical layer with excellent heat-resistance
on copper or copper alloy surfaces when used as a surface
treatment agent for copper or copper alloy constituting a

25 circuit part, etc., of a printed wiring board. Moreover,



R4 RS wherein Rl is hydrogen or nethyl, and either R2 and R3 represent
chlorine and R4 and R5 represent hydrogen, or R2 and R3 represent hydrogen
and R4 and R5 represent chlorine, 5 with the proviso that

2- (2, 4-di chl or ophenyl) - 4- phenyl -5- net hyli m dazole is excluded. The

i m dazol e conmpounds of the present invention are classified into

2- phenyl - 4- (di chl or ophenyl )i m dazol e conpounds represented by general
formula (2) 1 R C NNH (2 \) 10 wherein RL is as defined above, and
2- (dichl orophenyl)-4-phenylim dazol e conpounds (excluding 2 -24-

(2, 4-di chl or ophenyl ) - 4- phenyl - S- net hyl i mi“dazol e) represented by gener al

formula (3):

10

15

dg%fégﬁafgylgyiféQd—ggég)Solders on the surfaces can be
remarkably improved, and thus good solderability with
lead-free solder can be attained.

The imidazole compound of the invention is
suitable for use in the process of lead-free soldering,
and thus is useful from the standpoint of environmental

protection.
These compounds are also useful as epoxy resin

curing agents and drug intermediates.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the present invention will be

described in more detail.

(A) Imidazole Compound

The imidazole compounds of the invention are
novel compounds which have not been disclosed in any

references, and represented by general formula (1):



Cl/ C wherein Rl is as defined above. 5

2- phenyl - 4- (di chl or ophenyl )i m dazol e conpounds represented by the
above-descri bed general fornmula (2) include the follow ng:

2- phenyl - 4- (2, 3-di chl or ophenyl )i m dazol e,

2- phenyl - 4- (2, 4-di chl orophenyl )i m dazole, 10

2- phenyl - 4- (2, 5-di chl or ophenyl )i m dazol e,

2- phenyl - 4- (2, 6-di chl or ophenyl )i m dazol e,

2- phenyl - 4- (3, 4-di chl orophenyl )i m dazol e,

2- phenyl - 4- (3, 5-di chl or ophenyl )i mi dazol e; 23~

2- phenyl - 4- (2, 3-di ch| or ophenyl ) - 5- net hyl i m dazol e, 15
2-pheny|-4-(2,4-dichorophenyI)-S-nethyIinidazole,

2- phenyl - 4- (2, 5-di chl henyl ) - 5- net hyl i m dazol e,

2- phenyl - 4- (2, 6-di chlforopfenyl ) - 5- met hyl i mi dazol e,

2- phenyl - 4- (3, 4-di chllgy ophenyl ) -®1 net hyl i mi dazol e and 2- phenyl

4- (3, 5-di chl or ophenyl y=5- i m dazol e. -25-

2- (di chl orophenyl ) - 4-;phenyli m dazol e conpounds represented by the
above- mentioned genéral fddgul aNgB) (el ude the foll owi ng:

2- (2, 3-di chl orophenyl ) - 4- phehyl i m dazole, 5

2- (2, 4-di chl or ophenyl ) - 4- phenyl i m dazol e,

y m dazol e,

wherein R' i5 hydrogen or methyl, and either R? and R
represent chlorine and R? and R® represent hydrogen, or R?
and R’ represent hydrogen and R! and R® represent chlorine,

5 with the proviso that 2-(2,4-dichlorophenyl) -4-phenyl-5-
methylimidazole is excluded.
The imidazole compounds of the present invention
are classified into Z-phenyl-4-{(dichlorophenyl)imidazole

compounds represented by general formula (2)

Ci

S

Ci

N§7//NH
10

wherein R' is as defined above, and 2-

(2)

(dichlorophenyl)-4-phenylimidazole compounds (excluding 2-



2- (2, 6-di chl orophenyl) - 4- phenyl i m dazol e,

2- (3, 4-di chl orophenyl) - 4- phenyl i m dazol e,

2- (3, 5-di chl orophenyl) - 4- phenyl i mi dazol e, 10

2- (2, 3-di chl orophenyl ) - 4- phenyl - 5- net hyl i m dazol e,

2- (2, 5-di chl orophenyl ) - 4- phenyl - 5- net hyl i m dazol e,

2- (2, 6-di chl orophenyl) - 4- phenyl - 5- net hyl i m dazol e,

2- (3, 4-di chl or ophenyl ) - 4- phenyl - 5- net hyl i mi dazol e and

2- (3, 5-di chl or ophenyl) - 4- phenyl - 5- nethyliglgazole. 15 Anong the
2- phenyl - 4- (di chl orophenyl )i m dazol e conpounds,

2- phenyl - 4- (d 0 th 1 QuN i ch have a
met hyl group aét:htit hcge C@bfom% rP’nP 1}/1#1 qﬁ?ﬁ%zo?&?wlnré%éjaazr%l pref erred when
good sol dera %ngl apility of starting materials
and 20 ease g‘é%%/é/n%ehne%% ar gé%rlé en |yn?%y%%éns%)lar ation, and 2-

phenyl - 4- (2, 4-di chl or.qphenyl ) - 5- net hyl i m dazol e and 2-

phenyl - 4-( 3, 4- dichlofbplenyl) 5-met hyl i m dazole are particularly
preferred. Anmong the 2- sdlchlouophenyl) 4- phenyl i m dazol e 25 conpounds,
when good sol der abi Tty additionally ease -26- of availability of
starting materials and edse of synthesis are taken into consideration, 2-
(di chl orophenyl) - 4- phenw ; 5- ne-hyl i nijlazol e conpounds, which have methyl
group at the 5-position oRthe ini dazol e

S
Cg;i:gl

~F

wherein R' is as defined above.

5 Z2-phenyl-4-{dichlorophenyl)imidazole compounds
represented by the above-described general formula (2)
include the following:

2-phenyl-4~ (2, 3-dichlorophenyl) imidazole,
Z2-phenyl~4~(2,4~dichlorophenyl)imidazole,

10 2-phenyl~4- (2, 5-dichlorophenyl) imidazole,
2-phenyi-4-(2, 6-dichlorophenyl) imidazole,
2-phenyl-4~(3, 4-dichlorophenyl)imidazole,
2-phenyl-4-(3,5-dichlorophenyl) imidazole,
2-phenyl-4-(2,3~dichlorophenyl)-5-methylimidazole,

15 2-phenyl-4~(2,4-dichlorophenyl)-5-methylimidazole,
Z2~phenyl-4-{(2,5-dichlorophenyl)~5-methylimidazole,
2~-phenyl-4-(2, 6~dichlorophenyl)~-5-methylimidazole,
Z-phenyl-4-(3,4-dichlorophenyl)-5~methylimidazole and

2-phenyl 4-(3,5-dichlorophenyl)~5-methylimidazole.



5 ring, are preferred, and in particular 2-(2, 3-

di chl or ophenyl) - 4- phenyl -5-net hyl i m dazole is nore preferred. Process for
produci ng 2-phenyl -4-(di chl orophenyl) 10 i m dazol e conpounds represented
by general fornmula (2) 2-phenyl-4-(dichlorophenyl)im dazol e conpounds can
be synthesized according to a known process. Mire specifically, as shown
in the follow ng reaction schene (5), a dichlorophenyl alkyl ketone
conpound hal ogenated at 15 the 2-position and a benzam di ne conpound
(typified by the benzamdine illustrated_in the reaction schene (5)) are
reacted with heating in an organic sol vent°Tn the presence of a

dehal ogenati on agent, givVjng 2- phenyl -4- (di chl orophenyl)i m dazol e
compound. 20 Reaction g%?&ék?élﬂrééﬁﬁgﬁl)Tﬁ‘9h¢ﬁyl%w+qa%9k§ gonmpoyrdss. NHZ +

%ﬂ;;lR! éth%%%%]oﬁé:eb% (t%’}e a(bzévlg— tezﬁg%or\{\g rgeénnergll igopn){tg;{a?g(e?un) or
include the following:
2-(2,3-dichlorophenyl)~4-phenylimidazole,

5 2-(2,4-dichlorophenyl) -4~-phenylimidazole,
2-(2,5~dichlorophenyl)-4-phenylimidazole,
2-(2,6~dichlorophenyl) -4-phenylimidazole,
2-(3,4~dichlorophenyl) -4-phenylimidazole,
2-(3,5~dichlorophenyl) —-4~phenylimidazole,

10 2-{2,3-dichlorophenyl}-4~phenyl~5-methylimidazole,
2-{2,5-dichlorophenyl) -4-phenyl-5-methylimidazole,
2~{2, 6-dichlorophenyl) ~4-phenyl-5-methylimidazole,
2-(3,4-dichlorophenyl) -4-phenyl-5-methylimidazole and
2-(3,5-dichlorophenyl) -4-phenyl-5-methylimidazole.

15 Among the 2-phenyl-4-(dichlorophenyl)imidazole
compounds, 2-phenyl-4-(dichlorophenyl)-5-methylimidazole
compounds, which have a methyl group at the S5-position of
the imidazole ring, are preferred when good solderability,
and additionally availability of starting materials and

20 ease of synthesis are taken into consideration, and 2-
phenyl-4-(2,4-dichlorophenyl)-5-methylinidazole and 2-
phenyl-4-(3,4~dichlorophenyl) -5-methylimidazole are
particularly preferred.

Ameng the 2-(dichlorophenyl)-4-phenylimidazole

25 compounds, when good scolderability and additionally ease



brom ne or iodine. Mre specifically, a dichlorophenyl alkyl ketone 5
conpound hal ogenated at the 2-position (2-2) is reacted wth a benzam di ne
conmpound (2-1.) used in an amount of about 0.8 to about 1.5 noles, and
preferably about 0.9 to about 1.1 noles, per nole of compound (2-2), in
the presence of a dehydrohal ogenati on agent used in an anmount 10 of about
1 to about 10 noles per nole of conpound (2-2) in a solvent at room
tenperature to reflux tenperature for about 1 to about 10 hours, giving a
2- phenyl - 4- (di chl or ophenyl )i m dazol e cogﬁgund The reaction may be

usually carrled out at atnDspherlc press 15 Subsequently, t he crude

solid phenyl hl.ar.0 dazol u an be optai ned by
adding a large & ﬁﬁﬂﬁt(ﬁﬁ:ﬁﬁp 8?4&9 %ﬁﬂﬂﬁgéh Cﬁﬁa§ﬁﬂ ion or a

concentrate %ggghﬂgg‘byl%y%%%%ﬁnrg%tfg%ns gﬁi Thi.s crude product can be

purified by recrys Ii"zat | on plca 6}op enyI al kyl ketone

d hal 2- duct
of - phenyl - 4-Caraat %h%%éﬁgf)% Fione %é‘(e%*ﬁ%&&‘ﬁl AP ifaRlpd et on
i nvention ingjrude, H%ﬁ%aﬁ%thfﬂ'dyHQHQQPQ§%p@aHH¥%tlon of the imidazole

2,2',4" -trichl oroacet ophenone, 2-
5 ring, are preferred, and in particular 2-(2,3-

dichlorophenyl)-4-phenyl-5~methylimidazole is more

preferred.

Process for producing Z-phenyl-4- (dichlorophenyl)

10 imidazole compounds represented by general formula (2)

Z2~phenyl-4-(dichlorophenyl) imidazole compounds
can be synthesized according to a known process. More
specifically, as shown in the following reaction scheme
(5), a dichlorophenyl alkylketone compound halogenated at

15 the Z-position and a benzamidine compound (typified by the
benzamidine illustrated in the reaction scheme (5)) are
reacted with heating in an organic solvent in the presence
of a dehalogenation agent, giving a 2-phenyl-4-
(dichlorophenyl)imidazole compound.

20 Reaction Scheme (5)




brono-2',5' -di chl or oacet ophenone, 2-iodo-2',6'-dichloro acetophenone,
2-brono-3', 4" -di chl oroacet ophenone, 2-brono- 3',5'-dichl oroacet ophenone,
2-brono-2',3" 10 dichl oropropi ophenone, 2,2',4'-trichl oropropi ophenone, 2-
brono-2',5' -di chl or opr opi ophenone, 2-brono-2',6' - dichl oropropi ophenone,

2- brono-3', 4" -di chl or opropi ophenone, 2-iodo-3',S -dichl oropropi ophenone,
etc. Anong the dichl orophenyl al kyl ketone conpounds 15 hal ogenated at the
2-position, 2,2',4'- trichloroacet ophenone can be comercially avail able as
a reagent and the others can be synthesi gd by hal ogenating the
2-position of a dichlorophenyl alkyl ketore.” For hal ogenation of the
2-position thereof, 2-position 20 chlorination and 2-position iodination
can be adopted, but 2-position brom nation using bromne is tde sinplest.
More specifically, 1 nole of bromne is reacted with 1 nole ot;

di chl orophenyl al kyl ketone such as dichl oroacet ophenone or
di chl or opr opi ophenone, mhereby a 25 dictchl orophenyl al kyl ket one
hal ogenat ed at the

r@05|t|o be ea3|ly pr oduced. BenzéQ di
conpounds i ncl ude bé wqgn , ni c a”%s of benzani dfine suéh as
benzani di ne acetat. ‘ |norghn|c |q/s of benzam dine such adly, N

wHX
(2-1) (2-2)

wherein R' is hydrogen or methyl, and X is chlorine,

bromine or iodine.
More specifically, a dichlorophenyl alkyl ketocone
5> compound halogenated at the Z2-position (2-2) is reacted

with a benzamidine compound (2-1) used in an amount of
about 0.8 to about 1.5 moles, and preferably about 0.9 to
about 1.1 moles, per mole of compound (2-2), in the
presence of a dehydrohalogenation agent used in an amount

10 of about 1 to about 10 moles per mole of compound {2-2) in
a solvent at room temperature to reflux temperature for
about 1 to about 10 hours, giving a 2-phenyl-4-
(dichlorophenyl) imidazole compound. The reaction may be
usually carried out at atmospheric pressure.

15 Subsequently, the crude solid 2-phenyl~4-
(dichlorophenyl) imidazole compound can be obtained by
adding a large amount of water to the obtained reaction
solution or a concentrate obtained by evaporating the

solvent. This crude product can be purified by

(2)



5 benzam di ne hydrochl oride, etc. Any known dehydrohal ogenati on agent can
be used wthout limtation. Exanples of such known dehydrohal ogenati on
agents include inorgani c bases such as sodi um hydroxi de, potassium

hydr oxi de, cal ci um hydroxi de, 10 sodi um carbonate, potassi um carbonate,
sodi um bi carbonate and potassi um bi carbonate; organi c bases such as
triethylamne, 1, 8-diazabicyclo[5,4,0]-7-undecene (DBU); and netal

al koxi des such as sodi um net hoxi de and potassium t-butoxide, etc. 15 Any
known sol vents can be used that can dissolve the dichlorophenyl alkyl

ket one conpound hal ogenated at the 2-pd§%§10n and the benzam di ne conpound
and that are _inert tao the reaction. Such solvents include, for exanple,
al cohol s such s %t 28" 'sopr opyl al cohol ; 20 hydrocarbons such as

oo, on, oVSISIELEd IV SC G el 52 ol oot e
G et hyl § or it 08 BV S a1 et 1 At e UK - 95 1 bty Sul o de
e sl IgEess S g2 sl AP .

5 compounds of the present invention include, 2,2',3'-
trichlorocacetophenone, 2,2'",4"-trichloroacetophenone, 2-
bromo-2',5"'-dichloroacetophenone, 2-iodo-2',6'-dichloro
acetophenone, 2-bromo-3',4’-dichloroacetophencne, 2-bromo=-
3',5"-dichloroacetophenone, 2-bromo-2',3'-

10 dichloropropiophenone, 2,2',4'~trichloropropiophenone, 2-
bromo-2',5"'~dichloropropiophenone, 2-bromo-2',6'~
dichloropropiophenone, 2-bromo-3',4'-dichloropropiophenone,
2-iodo-3',5'-dichloropropiophenone, etc.

Among the dichlorophenyl alkyl ketone compounds

15 halogenated at the 2-position, 2,2',4'-
trichloroacetophenone can be commercially available as a
reagent and the others can be synthesized by halogenating
the Z-position of a dichlorophenyl alkyl ketone. For
halogenation of the 2-position thereof, 2-position

20 chlorination and 2-position iodination can be adopted, but
Z-position bromination using bromine is the simplest.

More specifically, 1 mole of bromine is reacted with 1
mole of a dichlorophenyl alkyl ketone such as
dichloroacetophenone or dichloropropiophenone, whereby a

25 dichlorophenyl alkylketone compound halogenated at the 2-



(3) 5 Anong 2- (di chl orophenyl)-4-phenylim dazole conpounds of the present

i nvention, 2-(dichlorophenyl)-4- phenylim dazole conpounds (3H), in which
the 5-position of the imdazole ring is unsubstituted, are obtai ned by
heati ng 2-acet oxyacet ophenone (3-1), a 10 dlchlorobenza!dehyde conmpound
(3-2), ammonia and copper (I1) acetate to effect reaction in an alcohol,

as shown in the follow ng reaction schene (6): Reaction Schene (6) OO CO
CCHz-OCCH3 + QO ~ Cl1 H~ ~ - (3-1) C (3-2) N\ NH + 2NH3 + Cu(CHyCOO) z

~ Y (3H Cd~ d 15 In the reaction shov 9|n t he reaction schene (6),

2- acet oxyacet ophenone (3-1) may be used in an anount of about 0.8 to about

1.5 nol es a bout O about 1.1 noles, per nole of
dlchlorobenzaﬁaglilg%grﬁ gaxoﬁndeafélﬁ) P INPOAT & nay be used |nban agguntlof
about 10'10 20 about 50y 1Rl eRs 42N RESLARLY: R0 201 2. RPGHE 30 Mol s,

organic acid salts of benzamidine such as benzamidine
acetate and inorganic acid salts of benzamidine such as
5 benzamidine hydrochloride, etc.

Any known dehydrohalogenation agent can be used
without limitation. Examples of such known
dehydrohalogenation agents include inorganic bases such as
sodium hydroxide, potassium hydroxide, calcium hydroxide,

10 sodium carbonate, potassium carbonate, sodium bicarbonate
and potassium bicarbonate; organic bases such as
triethylamine, 1,8—diazabicyclo[5,4,0]~7fundecene (DBU) ;
and metal alkoxides such as sodium methoxide and potassium
t-butoxide, etc.

15 Any known solvents can be used that can dissolve
the dichlorophenyl alkyl ketone compound halogenated at
the 2-position and the benzamidine compound and that are
inert to the reaction. Such solvents‘include, for example,
alcohols such as ethanol and isopropyl alcohol;

20 hydrocarbons such as hexane and toluene: halogenated
hydrocarbons such as chloroform and chlorobenzene:; esters
such as ethyl acetate; nitriles such as acetonitrile;
ethers such as tetrahydrofuran and dioxane; amides such as
dimethylformamide (DMF} and dimethylacetamide (DMAC) ;

25 dimethyl sulfoxide (DMSQ), etc.



-31- per nole of dichlorobenzal dehyde conmpound (3-2) Copper (Il) acetate
may be used in an anmpbunt of about 1 to about 5 npoles, and preferably about
2 to about 3 noles per nole of dichlorobenzal dehyde conpound (3-2). 5
2- Acet oxy acet ophenone (3-1) can be obtained by reacting
2- chl or oacet ophenone with acetic acid and potassium acetate (see Reference
Exanpl e 1 described below) . Usabl e dichlorobenzal dehyde conpounds (3-2)
i ncl ude 2, 3-di chl orobenzal dehyde, 2, 4-di chl or obenzal dehyde, 10
2, 5-di chl orobenzal dehyde, 2, 6-di chl or obenzal dehyde, 3, 4-
di chl or obenzal dehyde or 3, 5-di chl orobenzal dehyde. These conpounds are
known and can be readily available. Al cohols as reaction solvent are
nmet hanol , et hanol, propanol, isopropanol, etc. 15 The reaction tenperature
may be usually frcygoégggnfgg)gfbégggggignqdygkfég5§ o tinme may be
usual | y about 1 toabou . arried out at
at nospheri ¢ prreasurigni d 18le cMIRidaN o theheat ing. qdhe- precipitate 20
is filtered off and Ts tThen suspended in nmethanol~ —Subsequentty, ~sodi um
hydrosul fide,{lysed in an anmount of about 0.5 to about 0.8 noles per nole
of dichl orobenzal dehyde conpound (3-2), is added to this

5 Among 2-{dichlorophenyl)-4-phenylimidazole

compounds of the present invention, 2-(dichlorophenyl)-4-
phenylimidazole compounds {3H), in which the S5~position of
the imidazole ring is unsubstituted, are obtained by
heating 2-acetoxyacetophenone (3-1), a

10 dichlorobenzaldehyde compound (3-2), ammonia and copper
(II) acetate to effect reaction in an alcohol, as shown in
the following reaction scheme (6):

Reaction Scheme (6)

<C::>—g—CH 0550H + & %H
2-0-C-CHj & />— :

(3-1) (3-2)

N\ NH
* 2NHs +  Cu{CH;CO0), - Y (3H)
| = Ci
/’\’/”/l
Cl
15 In the reaction shown in the reaction scheme (6),

2-acetoxyacetophenone (3-1) may be used in an amount of
about 0.8 to about 1.5 moles, and preferably about 0.9 to
about 1.1 moles, per mole of dichlorobenzaldehyde compound
(3-2). Ammonia may be used in an amount of about 10 to

20 about 50 moles, and preferably about 20 to about 30 moles,



| suspension in small portions until the conpletion 25 of _
gg;gﬁﬂgtion.pThe copper sulfige precipitated is -32- renoved by filtration,
the nethanol is evaporated off under reduced pressure, and the residue is
then washed with water, giving crude 2-(dichlorophenyl)-4- phenylim dazole
conmpound (3H) as a solid. The crude 5 product can be purified by
recrystallization. 2-(Dichlorophenyl)-4-phenyl-5-nethylimdazole f
conmpounds (3M substituted, which have a nmethyl group at the 5-position o
the im dazole ring, are obtained by hegggﬂg_?Bdggh;gaogﬁgéﬁ:Sﬁrgggtate o
- - 1, 2- propanedi - (
oo (oA i hhe 2O P spsh wn in the followng reaction schene

effect react b%c'}hg%%%?%ﬁ %&%gl%ﬁgggnéii cbpge ePrRoNRd (3-8) -( 3CepresM

(7). Reaction : .
CH3CC?H + 2Cw§§?2§@%tét%H%g§~gg uggd %g gg %g%u%%a%%l%goigoﬁmtbna%git
reaction schene (7),
5> moles, and preferably about 2 to about 3 moles per mole
of dichlorobenzaldehyde compeund (3-2).

5 2-Acetoxy acetophenone (3~1) can be obtained by
reacting 2-chloroacetophenone with acetic acid and
potassium acetate (see Reference Example 1 described
below}. Usable dichlorobenzaldehyde compounds (3-2)
include 2,3—dichlorobenzaldehyde, 2,4-dichlorchenzaldehyde,

10 Z2,5-dichlorchenzaldehyde, 2,6-dichlorobenzaldehyde, 3,4-
dichlorobenzaldehyde or 3,5-dichlorobenzaldehyde. These
compounds are known and can be readily available.
Alcohols as reaction solvent are methanol, ethanol,
propanol, isopropanol, etc.

15 The reaction temperature may be usually from
about 50 to about 80°C and the reaction rime may be
usually about 1 to about 10 hours. The reaction is
usually carried out at atmospheric pressure.

After completion of the heating, the precipitate

20 is filtered off and is then suspended in methanol.
Subsequently, sodium hydrosulfide, used in an amount of
abcut 0.5 to about 0.8 moles per mole of
dichlorobenzaldehyde compound {3-2), is added to this

methanol suspension in small portions until the completion

25 of consumption. The copper sulfide precipitated is



1- phenyl - 1, 2- propanedi one (3-3) may be used in an anobunt of about 0.8 to
about 1.5 noles, and preferably about 0.9 to about 1.1 noles, per nole of
di chl orobenzal dehyde conpound (3-2) . Ammoni um acetate nay be used in an
anount 20 of about 2 to about 10 noles, and preferably about 4 to -33-
about 6 noles, per nole of dichlorobenzal dehyde conpound (3-2). The
reaction tenperature nay be usually 80C or above, and preferably about
reflux tenperature, and the 5 reaction tine may be fromabout 1 to about
10 hours. The reaction can be usually caﬁ%%ed out at an atnospheric
pressure. After the heating is conplete e reaction solution or a

10 acid fromthe reactlon

resi due obtained b aporatin cetic

solution is mX&d” ekﬁy ﬁllgﬁ‘uae 'sd:l M SR i i r?gjvaé??@&?é%so Wi t

respect to th cetic d cont ai ned _in . the reS| of al kal i ts such
as psodlun1hf?f§£? EduéZéLﬁﬁ%%?Bbﬁatél dttorfi %L L8 Hheu s %@ nner
that the anoypt g ] t| is 5to 20 tlnes

t he amount of Hﬁelﬁﬁg%ﬁéggvﬁ%%ﬁﬂ%glc%ﬂé%ﬁfﬁ%ff%ﬁ&é eﬁ@l) 4- phenyl -

met hyl i m dazgligs, ForpeLds, (SMorfRiRe @fhalned 65%161&0' e RLGGIPI late. The

solid collected by filtration can
5 product can be purified by recrystallization.

2-{Dichlorophenyl) -4-phenyl-5-methylimidazole
compounds (3M) substituted, which have a methyl group at
the 5-position of the imidazole ring, are obtained by
heating a dichlorobenzaldehyde compound (3-2), l-phenyl-
10 l,2-propanedione (3-3) and ammonium acetate to effect
reaction in acetic acid, as shown in the following
reaction scheme (7).

Reaction Scheme (7]

2 q S\
e e B BN

Cl

N NH
CH3CO,H
+  2CHCO,NH, - | X
- 3H,0 e Cl
/wfd
Cl
15 In the reaction shown in the reaction scheme (7),

l-phenyl-1, 2-propanedione (3-3) may be used in an amount
of about 0.8 to about 1.5 moles, and preferably about 0.9
to about 1.1 moles, per mole of dichlorobenzaldehyde
compound {3~2). Ammonium acetate may be used in an amount

20  of about 2 to about 10 moles, and preferably about 4 to



purified by recrystallization. 20 (B) Water-based surface treatnent

conposition for

copper or copper alloys An im dazole conpound represented

by general formula (1): -34- 2 R CRNNH (1) R4 R5 wherein RL is
hydrogen or nethyl, and either R2 and R3 represent chlorine and R4 and R5
represent hydrogen, or RZ and R3 represent hydrogen and R4 and RS
represent chlorine, 5 can be suitably used as a conponent, in particular as
an active ingredient, of a water-based surface treatnment conposition for
copper or copper alloys for |ead-free sq%ﬂering. More specifically, the

conposition of the present invention is

' aqueous conposition for

treating 10 c er or copper_alloy surfaces for |ead-free soldering and
contains the %%ﬁﬁ%d%dm?%%£eééﬂféﬂx%?‘Fié&ﬁiﬁﬁﬁoqﬁﬂﬁq%ﬂﬁﬂYQﬁNRQQHOW%ﬁnula
(1). The conpgggg§.represented by the above-descri bed

The reaction temperature may be usually 80°C or

above, and preferably about reflux temperature, and the

5 reaction time may be from about 1 to about 10 hours. The

reaction can be usually carried out at an atmospheric

pressure.

After the heating is complete, the reaction

soluticn or a residue obtained by evaporating the acetic

10 acid from the reaction solution is mixed with an aqueous

solution containing an excess, with respect to the acetic

acid contained in the residue, of alkali agents such as

sodium hydroxide, sodium carbonate, ammonia, etc., in such

a manner that the amount (by weight) of said aqueous

15 solution is 5 to 20 times the amount of the residue,

whereby crude 2-{(dichlorophenyl)-4-phenyl-5-

methylimidazole compounds (3M) can be obtained as a solid

precipitate. The solid collected by filtration can be

purified by recrystallization.

20

(B) Water-based surface treatment composition for

copper or copper alloys

An imidazole compound represented by general

formula (1):



general formula (1) in the conpositions of the present 15 invention include
2- phenyl - 4- (di chl or ophenyl )i m dazol e conpounds represented by general
formula (2): -35- G R CI \' M /NH (2) wherein R is as defined above and
2- (di chl or ophenyl ) - 4- phenyl i m dazol e conpounds represented by general
formula (3): R M /NH (3) Y I n: 5C/\ i wherein RL is as defined
above. One or nore of the conpounds represented by the above-nentioned
general fornula (1) nay be contained in the conposition of the invention.
10 The 2-phenyl -4-(di chl orophenyl)im daz_oég_ conpounds the anong the
conpounds represented by the above-nentioned general forrmula (1) include
the foll ow ng: 2- phéapyl -4-(2,3-d.ichl orophenyl)im dazol e,

[,\/

R* R®
wherein R' is hydrogen or methyl, and either R?® and R®
represent chlorine and R* and R’ represent hydrogen, or R?
and R’ represent hydrogen and R and R® represent chlorine,
5 can be suitably used as a component, in particular as an
active ingredient, of a water-based surface treatment
composition for copper or copper alloys for lead-free
soldering. More specifically, the composition of the
present invention is an aqueous composition for treating
10 copper or copper alloy surfaces for lead-free soldering
and contains the compound represented by the above-
mentioned general formula (1).
The compounds represented by the above-described
general formula (1) in the compositions of the present
15 invention include 2-phenyl-4-(dichlorophenyl)imidazole

compounds represented by general formula (2):



-36- 2- phenyl 4- (2, 4-di chl orophenyl) i m dazol e,

2- phenyl - 4- (2, 5-di . chl orophenyl )i m dazol e,

2- phenyl - 4- (2, 6- dlchiorophenyl)inidazole,

2- phenyl - 4- (3, 4-di chl or ophenyl )i m dazol e, 5 2-phenyl -4-(3, 5-di chl or ophenyl)
|n1dazole 2- phenyl - 4- (2, 3-di chl orophenyl ) - 5-net hyl i m dazol e,

2- phenyl - 4- (2, 4-di chl or ophenyl ) - 5- net hyl i m dazol e,

2- phenyl - 4- (2, 5-di chl or ophenyl ) - 5- net hyl i m dazol e,

2- phenyl - 4- (2, 6-

dichIorophenyl)-5-nethy|1%$gazole, 10
2- phenyl - 4- (3, 4-di chl or ophenyl ) - S- net hyl i i dazol e, and
2- phenyl - 4- (3, 5-di chl orophenyl ) -5-net hyl i m dazole. The
2-(dich|oropheny|)1ﬂ phenyl i m dazol e conpounds anong t he conpounds
represented by the vey 15 nentioned general forrmula (1) include the
follow ng: 2-(2, 3- @ichl ropheq¥4) 4- phenyl i m dazol e,
2- (2, 4-di chl orophen rm dazol e,
, 5-di chl or opheny | i m dazol e,

- di chl or ophenyl) - 4- heny nldaggj 20
- di chl or ophenyl) - 4-pﬁ§ny I m da
i chl orophenyl) - 4- ph nyllnldazole

di
- di chl or ophenyl .) - 4- ptraqyl - 5- net hyl i m dazol e,
- di chl or ophenyl) - 4- I -5-net hyl i m dazol e,

wherein R' is as defined above and

2-{dichlorophenyl)-4-phenylimidazole ‘compounds

represented by general formula (3):

R1

X

CFL<J>§CI

N NH (3)

5
wherein R' is as defined above. One or more of the
compounds represented by the above-mentioned general
formula (1) may be contained in the composition of the
invention.
10 The Z2-phenyl~4-(dichlorophenyl}imidazole

compounds the among the compounds represented by the
above-mentioned general formula (1) include the folilowing:

2-phenyl~4-(2,3-dichlorophenyl)inidazole,



(2, 5-di chl orophenyl ) - 4- phenyl - 5- net hyl i m dazol e, 25

(2, 6-di chl orophenyl .) - 4-phenyl - 5- met hyl i m dazol e, -37-
- (3, 4-di chl orophenyl) - 4- phenyl - 5- et hyl i m dazol e, and

(3, 5-di chl or ophenyl ) - 4- phenyl - 5- et hyl i m dazol e. These i m dazole
onpounds are characterized by 5 having a basic skel eton of

4-di phenyl i m dazol e conpound i n which phenyl group is bonded to the 2-
nd 4-positions of the im dazole ring, and the phenyl group at the 2- or
4-position is substituted with two chloripe atonms. Anong the
2-pheny|-4-(dichlorophenyl) i m dazol e 10 conpounds represented by gener al

formula (2), 2- ph or opheny ylim | e conpounds,
whi ch have a nethylkﬁ?aﬁp at&%ﬁg c%gglgep Qﬁfs 4% E61e ring, are

referred in view spol der- fl.0 t .0l der. _spreadability
p 20 Q2 @ 5- AJOC}'}IYI%%O gl s 8?1 q.rr?:Lcl le

whi ch are nenti oned Iat r and €ase tion 1nto water . Anong
them 2-phenyl - 4- (2, 16N orophenylnr - mr&%%& nd
2- phenyl - 4- (3, 4- dléﬁiéggphengl) 5- nethyfﬂﬁ*%ééole are nor'e preferred.

Among the 2-(di chlzoq 9= & phemdH 1M ezl g, 1 )GNRAUNdS. r epresent ed by
general formula (3), 2 20 (dlchlorophenyl) 4- phenyl - 5- nethyllnldazole

conpounds$  whi ch Zhawe ray Inet-hyd, s Jadr dghe rir-Iposintii iy Ofe t he
2-phenyl-4-(2,3-dichlorophenyl)~5-methylimidazole,

D NO I}JNII\)II\)

2-phenyl-4- (2, 4-dichlorophenyl)-5-methylimidazole,
2-phenyl-4~{(2,5-dichlorophenyl)-5-methylimidazole,
| 2-phenyl-4-(2, 6-dichlorophenyl)~5-methylimidazole,

10 2~phenyl-4-(3,4~dichlorophenyl)-5-methylinmidazole,

and
2-phenyl-4-(3,5-dichlorophenyl)-5-methylimidazole.
The 2~ (dichlorophenyl)-4-phenylimidazole
compounds among the compounds represented by the above-

15 mentioned general formula (1) include the following:

- (2, 3~dichleorophenyl) ~4~phenylimidazole,
2= (2,4-dichlorophenyl) ~4-phenylimidazole,
2~(2,5-dichlorophenyl) ~4~phenylimidazole,
2~(2,6~dichlorophenyl)-4-phenylimidazole,

20 2-(3,4-dichlorophenyl) -4-phenylimidazole,
2-(3,5~dichlorophenyl)-4-phenylimidazole,
2-(2,3-dichlorophenyl)} ~4~phenyl-5-methylimidazole,
2-(2,4-dichlorophenyl)-4-phenyl-5-methylimidazole,
2-(2,5~dichlorophenyl)-4-phenyl~5~methylimidazole,

25 2-{2,6-dichlorophenyl)~4-phenyl~5-methylimidazole,



i mdazole ring, preferred in view of good solder flowup rate, good sol der
spreadability and ease of dissolution into water. Anmong them

2- (2, 3-di chl or ophenyl ) - 4- phenyl -5 25 et hyl i m dazol e and

2- (2, 4-di chl orophenyl)-4-phenyl -5 -38- nethylimdazole are particularly
preferred. The aqueous conpositions of the present invention preferably
contain an acid in addition to an 1imdazole conpound represented by the
above-nmentioned 5 general formula (1). The above-nentioned i m dazol e
conpound may be contained in the water-based conposition in an anount of
about 0.01 to about 10% by wei ght, and préferably about 0.1 to about 5% by
wei ght, based on the whol e conposition. 10 Wien the content of i m dazole
compound i s withinZthé, 4adbvel meppiemet) réngeenal ehendcayliayeszoieh a

t hickness sufficient for practical use can be forned on the copper

surface to th%?%by sufficiently protect the copper surface

whi ch the i m dazol

from oxi dati on

otha ! oot |k ehrep e unbt Bvot Viewl iheéa zehposi ti on

and the conposition is [ n the formof a 15 clear or uniformsolution in
& E3m

of the present inventiqP% greTEWé%%%Qcontains an organic acid or an
inorganic acid so that'an~T ms TonpPRmtCart e dhasytvREl Fod vt er .

5 having a basic skeleton of Z2,4~-diphenylimidazole compound

in which phenyl group is bonded to the 2- and 4-positions

of the imidazeole ring, and the phenyl group at the 2- or

4-position is substituted with two chlorine atoms.

Among the 2-phenyl-4-(dichlorophenyl)imidazole

10 compounds represented by general formula (2}, 2-phenyi-4-

(dichlorophenyl)~5-methylimidazole cempounds, which have a

methyl group at the S-position of the imidazole ring, are

preferred in view of good solder flow-up rate and solder

spreadability which are mentioned later and ease of

15 dissolution into water. Among them, Z-phenyl-4-{2,4-

dichlorophenyl)-5-methylimidazole and 2-phenyl-4- (3, 4-

dichlorophenyl}-5-methylimidazole are more preferred.

Among the 2-(dichlorophenyl)~4~phenylimidazole

compounds represented by general formula (3),

2 -

20 (dichlorophenyl)~4-phenyl~5-methylimidazole compounds,

which have a methyl group at the S5-position of the

imidazole ring, preferred in view of good solder flow-up

rate, good solder spreadability and ease of dissclution

into water. Among them, 2-{2,3-dichlorophenyl)~4~phenyl~-5-

25 methylimidazole and 2-{2,4-dichlorophenyl)~4~phenyl-5-



20 Exanpl es of typical organic acids include Cl1-Cl2 (nore preferably, Cl
to C3) saturated or unsaturated aliphatic nonocarboxylic acids such as
formc acid, acetic acid, propionic acid, butyric acid, heptanoic acid,
caprylic acid, capric acid, lauric acid, glycolic acid, lactic acid 25 and
acrylic acid; C2-C6 saturated or unsaturated aliphatic -39- dicarboxylic
acids such as oxalic acid, succinic acid, nmaleic acid, fumaric acid,
tartaric acid and adipic acid; C7 or Cg aromatic carboxylic acids such as
benzoic acid, p-nitrobenzoic acid and salicylic acid; C6-CB aromatic 5

sul fonic acids such as p-tol uene sul f oni T2 &¢i d; picric acid etc. Inorganic
aci d includes hydroch] oric_acid, phosphoric acid, sulfuric acid, nitric
acid, etc. A ¥han el act oy, Par g k2 Bk darerer et ef erred, and Cl- C12
saturated or unsaturated aliphatic 10 nnnqcarbo§y ic acids are especially

|
preferred, and fornic actd,@Htst4T FERPS PrisBiomic E PEiflactic acid are

particularly preferable since the organic acids react with the basic
i mi dazol e corrlpr{(’)vu@n]n 1%’ gperh%g%“faeb]é' sat ,ajv%éarrbbagp“g g’ iar#\%]atz]o‘?% ‘Condund can

e oot o SRR £ 0400 LAY 01 Skl g anglA 0, 2, 21
used in ap aqygggréﬁffg§$&@%f(y)_

The above-mentioned imidazole compound may be
contained in the water-based composition in an amount of
about 0.01 to about 10% by weight, and preferably about
0.1 to about 5% by weight, based on the whole composition.

10 When the content of imidazole compound is within the
above~mentioned range, a chemical layer with a thickness
sufficient for practical use can be formed on the copper
surface to thereby sufficiently protect the copper surface
from oxidation, and the composition is in the form of a

15 clear or uniform solution in which the imidazole compound
does not remain undissolved.

The composition of the present invention
preferably contains an organic acid or an inorganic acid
so that an imidazcle compound can be dissolved in water.

20  Examples of typical organic acids include C1~Cjpz (more
preferably, C; to C3) saturated or unsaturated aliphatic
monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, heptanoic acid, caprylic
acid, capric acid, lauric acid, glycolic acid, lactic acid

25 and acrylic acid; C;-Cs saturated or unsaturated aliphatic



di ssol ving the conpound represented by general forrmula (1) in water. Mre
specifically, the anount of the acid to be 20 used is preferably about 0.1
to about 50% by weight, and nore preferably about 1 to about 40% by
wei ght, based on the whole conposition. The acid content within the above-
mentioned range attains the followng effects: the im dazol e conmpound can
be sufficiently dissolved in water; 25 the deterioration of work
envi ronment due to odor is -40- avoided; and the difficulty of handling due
to increased corrosiveness of the water-based conposition is avoided. |f
necessary, a snall anount of organic solvéAt nmay be included in addition
to the acid ia_order to 5 dissolve the imdazole conpound in water. Any
organi ¢ sol vEnterPRYY L aFearidel §uahseFbpsanithagater seanibécusedd, Such
gani .
organi ¢ sol vent anludg Igmer al cohol s such as nethanol, .
ethanol,isopr%ﬁ??lBIESH F, TBPRriCagetBnet 2R 18I ABLAyRRGr AREPHE, 26ty ene
gl ycol, glycol. et S, .etc. .10 Anmpn he above organi c sol vents, ethylene
| ycol and |&56¥P§%hgfgm§}éc F@gngg 7 6mFe SSCENAFo PR 204F B&did i t ati ng
g_y | uti ot Lhe Lgldazol p d_i t Sych [ I t
i ssolution of_the.igidazole coppound in. er, ch_organi c solvents can
be used singly or A co%gln%ffonéniSS ﬂécﬁﬁﬁﬁoiFf bncﬁﬁgtﬁéoﬂﬁ§§§nt
Inventi onsMYsQf fonic acids such as p-toluene sulfonic acid; picric
acid etec. Inorganic acid includes hydrochloric acid,
phosphoric acid, sulfuric acid, nitric acid, etc.
Among the above acids, organic acids are
preferred, and C;-C,» saturated or unsaturated aliphatic
10  monocarboxylic acids are especially preferred, and formic
acid, acetic acid, propionic acid and lactic acid are
particularly preferable since the organic acids react with
the basic imidazole compound to generate a salt, whereby
the imidazole compound can be easily dissolved in water,
15 and the organic acids also function as an organic solvent.
Acids can be used singly or in combination.
The acid is used in an amount effective for
dissolving the compound represented by general formula (1)
in water. More specifically, the amount of the acid to be
20 used is preferably about 0.1 to about 50% by weight, and
more preferably about 1 to about 40% by welght, based on
the whole composition. The acid content within the above-
mentioned range attains the following effects: the

imidazole compound can be sufficiently dissolved in water;

25 the deterioration of work environment due to odor is



may not contain the organic solvent. The organic sol vent,  when contained
in the conposition, is used in an anmount effective for dissolving the
conmpound represented by general fornula (1) in water. Typically, the
anount is 20 preferably about 1 to about 50% by wei ght, nore preferably
about 1 to about 40% by wei ght, based on the whole conposition. \Wen the
anmopunt is within the above- nentioned range, the organic sol vent can
sufficiently dissolve the imdazole conmpound, and does not increase 25

hazards of the water-based conposition sq&@ as -41- inflamuability,

conbustibility, etc. If desired, a copper®*conpound may be added to the
e the rate of a chem ca

conposition of _the |nventign sp. as. to increas

| ayer fornati%‘ﬁo%)ﬁe?hea%%p%éer Cglrfa%ocblb]ew C?Sfeg?atszrlﬁf%‘é%s?o ARCKPRHRE copper
conpounds ca 1 t.ho restriction Representative, exanp| es of the
known copperquggﬁﬁﬁﬁhﬁg%%éﬁ% T obher” Hal s(¥ﬁ§§%ﬁ9%%pﬁéﬁ3Q%§%%1oride
copper (I1) chloride, ¢ I onj opper 0. /(11) bromde an

copper iodide; copper sa ?%kg%ﬁﬁggésqég%EHE%EQ%%HH%fﬁgé%#%ﬁQ%C(ﬁ) %ﬁé¥

phosphate, copperbsuldahfiaANdn GORPAT: I tAtGe CoPRET; hysrox] de, etc. Among
these, copper halides and copper salts are preferred.

5 dissolve the imidazole compound in water. Any organic
solvents that are freely miscible with water can be used.
Such organic solvents include lower alcohols such as
methanol, ethanol, isopropyl alcohol, etc.; acetone, N,N-
dimethylformamide, ethylene glycol, glycol ethers, etc.

10 Among the above organic solvents, ethylene
glycol and glycel ethers are preferred from the standpoint
of facilitating dissolution of the imidazole compound in
water. Such organic solvents can be used singly or in
combination.

15 The composition of the present invention may or
may not contain the organic solvent. The organic solvent,
when contained in the composition, is used in an amount
effective for dissolving the compound represented by
general formula (1) in water. Typically, the amount is

20 preferably about 1 to about 50% by weight, more preferably
about 1 to about 40% by weight, based on the whole
composition. When the amount is within the above-
mentioned range, the organic solvent can sufficiently
dissolve the imidazole compound, and does not increase

25 hazards of the water-based composition such as



Copper conpounds can be used singly or in 15 conbination. A copper conpound
need not be used, but when wused, should be added to the conposition in an
anount effective for increasing the rate of formng a chemical |ayer on
the surface of copper or copper alloy. Typically, the anmount is preferably
about 0.01 to about 10% by wei ght, 20 nore preferably about 0.02 to about
5% by wei ght based on the whole conposition. A copper conpound used in an
anount within the above-nentioned range can sufficiently inprove the

chem cal layer formation rate and avoid precipitation of the imdazole
compound due to salting-out 25 effect. “42- |f necessary, the conposition
of the present inventjon can contain a zinc conpound, so as to inprove the
heat - r esi st antBL6RTRARL & hEH caPMPageibi bigd. Ay  known wat er-sol ubl e zi nc

conpounds can be used. Rggresentative exanpl es of the zinc conpound
include zinc oxide; andfzPmetEaft s? ofORRPHSCYRAIRS B3 NCcLE oRARES, t2i NC

acet at e, z!nctgéa£g£§b§§59§.Iagta%e,.zingtgitrate, zinci chlgride, zinc
sulfate, zinc nitrat P n@* phdS phRY 8N T 1 Aoy heke, 12FReaFer Fate, zinc
acetat e and 2} BEe COLOLT fem10: A7 Ba PLET PLLRL 1 41 NS COMROLDSS £20, PE, 5380
5 alloy surfaces.
Any known copper compounds can be used without
restriction. Representative examples of the known copper
compounds include copper halides such as copper (I)
chloride, copper (II}) chloride, copper (I) bromide, COpper
10 (II) bromide and copper iodide; copper salts of acids such
as copper acetate, copper phosphate, copper sulfate and
copper nitrate; copper hydroxide, etc. Amoﬁg these,
copper halides and copper salts are preferred.
Copper compounds can be used singly or in
15  combination. A copper compound need not be used, but when
used, should be added to the composition in an amount
effective for increasing the rate of forming a chemical
layer on the surface of copper or copper allecy. Typically,
the amount is preferably about 0.0l to about 10% by weight,
20 more preferably about 0.02 to about 5% by weight based on
the whole composition. A copper compound used in an
amount within the above-mentiocned range can sufficiently
improve the chemical layer formation rate and avoid

precipitation of the imidazole compound due to salting-out

25 effect.



conbi nati on. A zinc conmpound may or may not be contained in the

conposi tion, but when present, should be used in an anount effective for

i nprovi ng the heat resistance of the 15 chem cal |ayer. Typically, the
anount is preferably about 0.01 to about 10% by wei ght, nore preferably
about 0.02 to about 5% by wei ght, based on the whole conposition. Zinc
conpounds added in an anount within the above-descri bed range can
sufficiently inprove heat-resistance of a 20 chem cal |ayer, and avoid
precipitation of the im dazole conpound e to salting-out. When a copper
conpound or zinc conpound is used, it is*‘desirable to add, in addition to
an organic or inorganic. acid, a basi substance,hav%ﬁg a buffering 25

action so as to stabiliZe TEFTASr (HE SHRITTIRUAH A ESeot

subst ances |r¥¥¢§ﬁﬁﬁgﬂrg% s%)glas ammpni a and organi ¢ amni.nes, and‘%%rall or

al kal i ne- eart al” hydr oxi dés such 8S SRy drokitde, " ot
hydr oxi de, W%awrla@éﬂ%%f%%o O?b& d %}{?3“%2%: rl%ti,leq: tf%rgrnl;‘::‘ls{:{]‘zaén the 5 pH

of the composition at out ng “such U¥st ances.

Mor e speci i aldwh wdtd:S RNefarable d ookt e aRove: nrntj oned basic

substances in an anount effective for intaining the pH of the

conposi ti ®n iRRpiMeeraRoVedRRNRE [ANG®e zinc compound include zinc
oxlde; and zinc salts of acids such as zinc formate, zinc
acetate, zinc oxalate, zinc lactate, zinc citrate, zinc
chloride, zinc sulfate, zinc nitrate and zinc phosphate.
Among these, zinc formate, zinc acetate and zinc chloride

10 are preferred.

Zinc compounds can be used singly or in
combination. A zinc compound may or may not be contained
in the composition,.but when present, should be used in an
amount effective for improving the heat resistance of the

15 «chemical layer. Typically, the amount is preferably about
0.01 to about 10% by weight, more preferably about 0.02 to
about 5% by weight, based on the whole composition. Zinc
compounds added in an amount within the above-described
range can sufficiently improve heat-resistance of a

20 chemical layer, and avoid precipitation of the imidazole
compound due to salting-out.

When a copper compound or zinc compound is used,
it is desirable to add, in addition to an organic or
inorganic acid, a basic substance having a buffering

25 action so as to stabilize the pH of the solutiocn. Such



10 The surface treatnent conposition of the invention may contain a

hal ogen conmpound for further inproving the chem cal |ayer formation rate
and the heat resistance thereof. Such hal ogen conpounds include al kal

metal halides and anmoni um hal i des. Exanples are fluorine 15 conpounds such
as sodium fluoride, potassiumfluoride and anmmonium fluoride; chlorine
conpounds such as sodium chloride, potassiumchloride and ammoni um

chl oride; brom ne conpounds such as sodi um brom de, potassium brom de and
ammoni um brom de; and i odi ne conmpounds such as 20 sodi um i odi de, potassium
i odi de and ammoni um i odi de, and the |ike43Anong such hal ogen conpounds,

chl ori ne conpounds, brom ne conpounds and i odi ne conpounds are preferred.
Hal ogen conpolif8sCcanbpbansed snabhge ormimesombinatsoann@siThendonposition
of the invention may or may not contain -44- the hal ogen conpound. The

hal ogen conpohd? Whefpresedd alkaliseerislisnl tnounsrehfeetale for

i ncreasi ng thﬁ ghenigal I%%er formation rate and the heat resistance
thereof. Typl¢af P theandumt FEhraf by @3 ddoupobaepium chydbortide 1% by

T U R T R

above- deseri beg $ANGL C&position at about 1 to about 6 by adding such
basic substances. More specifically, it is preferable to
use the above-mentioned basic substances in an amount
effective for maintaining the pH of the composition in the
above~mentioned range.

10 The surface treatment composition of the
invention may contain a halogen compound for further
improving the chemical layer formation rate and the heat
resistance thereof. Such halogen compounds include alkali
metal halides and ammonium halides. Examples are fluorine

15  compounds such as sedium fluoride, potassium fluoride and
ammonium fluoride; chlorine compounds such as sodium
chloride, potassium chloride and ammonium chloride;
bromine compounds such as sodium bromide, potassium
bromide and ammonium bromide; and iodine compounds such as

20 sodium iodide, potassium iodide and ammonium iodide, and
the like.

Among such halogen compounds, chlorine compounds,
bromine compounds and iodine compounds are preferred.
Halogen compounds can be used singly or in combination.

25 The composition of the invention may or may not contain



sufficiently inprove the rate of chem cal |ayer formation and the

heat -resi stance thereof, and avoid precipitation 10 of the i m dazole
conmpound due to salting-out. (D) Surface treatnment nethod The
surface-treatnment nmethod of the invention conprises contacting a copper or
copper alloy-containing 15 material with the above-nenti oned wat er-based
conposition of the invention. Representative exanples of the copper or
copper alloy-containing material include a circuit part of a printed

Wi ring board, a circuit part of electron|£420 conmponents, such as a IC
package, etc. The kind of copper aIon i not limted, and includes, for

exanpl e, bras bronze ho QL us bronze, etc he conposi tion of the
invention is %%nﬁg% é&g\ﬁQWPQ ‘% 3@ g&ﬁﬁgﬁnaFP@POHEPerlg NgPrgsent,

tenmperature aﬂg %esd a 1 'aWia Gld GGt Vtefecocr ve?rfrgr %ﬁzcorgqhqesir%fgalotfh ay%ée . hcgarslg(r)]P

-45- Typical l T quid enper ure o he co

invention is pas);,@l Mor;torat& aat}gg:yt h?O%eatal]:qa rﬁg_f ou%é,l%% Lg 20 to

about 50C, and the contact tinme is about 1 secon nlnutes and

preferably 5 mhouta o, swdaﬁncttﬁtta%ﬂp&fuﬂ&%ﬁ A& QPch?iCtthEJHbet I's not
limted, and includes, dipping, spraying, spreading,

5 1% by weight, more preferably about 0.01 to about 0.1% by
weight, based on the whole composition. Halogen compound
added in an amount within the above-described range can
sufficiently improve the rate of chemical layer formation

and the heat-resistance therecof, and avoid precipitation ..

10 of the imidazole compound due to salting-out.

{D) Surface treatment method

The surface-treatment method of the invention

comprises contacting a copper or copper alley-containing
15 material with the above-mentioned water-based composition
of the invention.

Representative examples of the copper or copper
alloy-containing material include a circuit part of a
printed wiring board, a circuit part of electronic

20 components, such as a IC package, etc. The kind of copper
alloy is not limited, and includes, for example, brass,
tin bronze, phosphorus bronze, etc.

The composition of the invention is contacted
with copper or copper-alloy material at a temperature and

25 a time effective for forming a chemical layer thereon.



etc. After this contact process, the copper or copper alloy-containing
material is washed with water, dried and subjected to soldering. 10 (E)

Sol deri ng nmet hod The sol dering nethod of the invention conprises

contacting the copper or copper alloy-containing material wth the

wat er - based conposition of the invention and 15 sol dering the copper or
copper alloy-containing material wusing |ead-free solder. The process of
contacting the water-based conposition is described above. A chem cal

| ayer is formed on the surface of the copper or copper alloy 20 containing
material by contacting the water-based tdfposition of the invention wth

t he copper or,co 8e all oy-containing material, followed by drying. The
present inven?VBE ?i&VUdEget%bq%}%d%e%@eréﬁmﬁér@ﬁgth%tﬁ@@@@sbhéOMEQﬁod
conprising connecting 25 el ectronic conponents such as discrete parts using
| ead -46- freb'SoPHBFeRb A EOPPEID th? obgie hby eabart b§ o prbaeed 0% ri ng
board and the_other thog conprisjng connecting electronic conponents
such as chip ?rfl%epﬁgf‘??lé?b h§ u%a%&a@%,alé‘?‘&ﬁg&rt e s dlfeacendfact copper

pad of a printgde i< about 1 second to about 10 minutes, and preferably
5 about 10 seconds to about 5 minutes. The contact method
is not limited, and includes, dipping, spraying, spreading,
etc. After this contact process, the cCopper or copper
alloy~containing material is washed with water, dried and
subjected to soldering.
10

{E} Soldering method

The soldering method of the invention comprises
contacting the copper or copper alloy-containing material
with the water-based composition of the invention and

15 soldering the copper or copper alloy-containing material
using lead-free solder.

The process of contacting the water-based
composition is described above. A chemical layer is
formed on the surface of the copper or copper alloy-

20 containing material by contacting the water-based
composition of the invention with the copper or copper
alloy-containing material, followed by drying.

The present invention includes two kinds of
soldering methods: one method comprising connecting

25 electronic components such as discrete parts using lead-



5 wring board using | ead-free sol der. Sol dering between the copper or
copper alloy- containing naterial and the el ectronic conponents, etc. may
be conducted by a known nethod. The nmethod of soldering electronic
conponents to a circuit part of a 10 printed wiring board is described
bel ow in detail. Soldering methods include flow soldering nmethods and
refl ow sol dering nmethods. Flow soldering conprises noving a printed wiring
board over a nolten liquid-state solder in a solder bath for soldering
junctions between 15 el ectronic conponenzf and the printed wiring board. In
contrast, reflow soldering conprises prin ?ng in advance a sol der paste on

h i d wW.ri b d di t i i ttern, nounting
el octroni ¢ cﬁ%n%'%%gmié‘%ﬁe?éﬁﬂcé S ﬁ@%T%fﬁﬁﬁmf\a %‘i[ﬁf G i TThg boar g
I h : te t 0 ri . Any, known | ead-free sol der
con'oe ueee, DR bPCHIR B AR TR g
b d | d - Bl - - Bi,- has so] ders,
Sﬁ-sig- SBlO I ﬁr E%%%ﬁég?g%rg&ﬁﬁq%%%%%% ?’3([)% d&er#sjpgjl gﬁg%ﬁgaz%t%asaelh Ts%l ders,

etc. In partigihpige SNaPd: Cu-hased solders 547 A S, egfcq red 4 Agf:ﬁ{ted
surface treatnent process of the invention
5 wiring board using lead-free solder.

Soldering between the copper or copper alloy-~
containing material and the electronic components, etc.
may be conducted by a known method. The method of
soldering electronic components to a circuit part of a

10 printed wiring board is described below in detail.
Soldering methods include flow soldering methods and
reflow soldering methods. Flow soldering comprises moving
a printed wiring board over a molten liquid-state solder
in & solder bath for soldering junctions between

15 electronic components and the printed wiring board. In
contrast, reflow soldering comprises printing in advance a
solder paste on the printed wiring board according to a
circuit pattern, mounting electronic components thereon,
and heating the whole printed wiring board to melt the

20  solder to complete the soldering.

Any known lead-free solder can be used.

Examples of such known lead-free solders include Sn-Ag-Cu-
based solders, Sn-Ag-Bi-based solders, Sn-Bi~based solders,
Sn-Ag~Bi-In-based solders, Sn-Zn-based solders, Sn-Cu-

25 based solders, etc. In particular, Sn-Ag-Cu-based solders



but before the soldering process, a thernoplastic resin filmnmay be forned
on the chem cal layer fornmed through 5 the surface treatnent to obtain a
doubl e I ayer structure, which further inproves heat-resistance. The

t hermopl astic resin filmis forned as follows. For exanple, a chem cal

| ayer is formed on the surface of copper or copper alloy, and thereafter a
10 thernoplastic resin wth excellent heat-resistance conposed of rosin
derivatives such as rosin and rosin esters; terpene resin derivatives such
as terpene resins and terpene phenol resins; aromatic hydrocarbon resins,
al i phatic hydrocarbon resins, alicyclic hfdrocarbon resins, 15 or nixtures
thereof, is d%ssolve in sol vent such as toluene, ethyl acetate,

i sopropyl al c6hol P*&EX ®8nd the solution is uniformy applied to the

chemi cal layer with a é?kl coat etc., so that the fil mthickness after
drying is about 1 to a r35uﬁ$aF8 BBFQFWQthBH%F%SPayéré662@n§ﬁﬁu@@ure
In this case,

conposed of t C I y nd the thernoplastic resin.
t he solderlngﬁﬁétﬁggbgg th% sba nven%P8n958ﬁﬁFFse§ Bhepmpréasticarfend step

in which a chemcak 'B%eﬁfoh’%e&% gnan Lhe; surface of Lhe copper or 25
copper al |l oy- contalnlng nmateri al E§ con acﬁln tﬁ%YEBpﬁaFm9§ Fhrough
5 the surface treatment to obtain a double layer structure,
which further improves heat-resistance.

The thermoplastic resin £ilm is formed as
follows. For example, a chemical layer is formed con the
surface of copper or copper alloy, and thereafter a

10 thermoplastic resin with excellent heat-resistance
composed of rosin derivatives such as rosin and rosin
esters; terpene resin derivatives such as terpene resins
and terpene phenol resins; aromatic hydrocarbon resins,
aliphatic hydrocarbon resins, alicyclic hydrocarbon resins,

15 or mixtures thereof, is dissolved in a solvent such as
toluene, ethyl acetate, isopropyl alcohol, etc., and the
solution is uniformly applied to the chemical layer with a
roll cocater, etc., so that the film thickness after drying
is about 1 to about 30 um, to obtain a double layered

20 structure composed of the chemical layer and the
thermoplastic resin.

In this case, the soldering method of the
invention comprises a surface treatment step in which a
chemical layer is formed on the surface of the copper or

25 copper alloy~containing material by contacting the copper



or copper alloy-containing material with the water-based conposition of
the invention, a step of formng a thernoplastic resin filmon the

chem cal layer, and a step of soldering the copper or copper-all oy
material on which 5 the thernoplastic resin filmis forned. EXAMPLES
Hereinafter, the present invention will be described in detail wth
reference to Exanples and 10 Experinental Exanples, but is not limted
thereto. First, Exanples 1-1 to 1-4, in which 2-phenyl -
(dlchlorophenyl)lnldazole conmpounds merewégoduced, will be described.
Starting materials used in each Exanpl e obt ai ned as gi ven below. 15
Starting Materi al dlchloroacet(ghenone (jmanuf act ur ed by Tokyo Kasei

Kogyo Co., Ltd: C?%egfenatl)lo@coz{‘tad]lrblﬁ} Bt éﬁ&ﬁbt(r}?ar‘(tﬁ wEFdy

Tokyo Kasei td.... reagent 20 2' C i ophenone
( manuf act ur edéw&i%lcdanstoet? threead%el’ St) eé:hI oé]ofgjr%%lﬁt% enone
(manuf act ur ed: i RSE §1ﬁr1:5 %12%% erl‘:%)lm henzam dcl[h%?nl%yaqr Cp}/!te%)” 484 a step

(manuf actured by T asel ogyo reage
of soldering the copper or copper—alloy material on which

5 the thermoplastic resin film is formed.

EXAMPLES

Hereinafter, the present invention will be

described 1in detail with reference to Examples and
10  Experimental Examples, but is not limited thereto.

First, Examples 1~1 to 1-4, in which 2~phenyl-4-
(dichlorophenyl)imidazole compounds were produced, will be
described. Starting materials used in each Example were
obtained as given below.

i5 Starting Material

* 2',4"-dichloroacetophenone (manufactured by Tokyo
Kasei Kogyo Co., Ltd., reagent)

* 3',4'-dichloroacetophenone (manufactured by Tokyo
Kasel Kogyo Co., Ltd., reagent)

20 . 2" ,4"~dichloropropiophenone (manufactured by

Lancaster, reagent)

d 37,4’ -dichloropropiophenone (manufactured by
Aldrich, reagent)

* benzamidine hydrochloride (manufactured by Tokyo

25 Kasei Kogyo Co., Ltd., reagent)



-49- Exanple 1-1 <Synthesis of 2-phenyl-4-(2 4- dichlol)imdazole> 5 43.4 g
(0.267 nol) of brom ne was added dropwise to a solution of 50.5 g (0. 267
nol) of 2',4'- dichloroacetophenone in 100 g of nethanol at a reaction
tenperature of 45 to 50C. After the addition was conplete, the nethanol
was evaporated off fromthe 10 reaction sol ution under reduced pressure.
The resultant concentrate was dissolved in 120 g of toluene and was then
washed with water (100 m x 3 tinmes) . Thereafter, the toluene was
distilled off under reduced pressure, giving 68.0 g (0.254 nol) of crude
brown oily 2-bromp-2',4'- 15 dichl oroacetéfhenone. A suspension of 39.8 g
(0.254 nol) of benzam di ne hydrochloride and 13.7 g (0.254 nol) of sodium
nmethylate in 170 m of tetrahydrofuran was heated under reflux for 1 hour,
and cooled to 25C. _A so&ution of 68.0 20 g (0.254 nol) of the

above- menti oned cr B88™BLE: dab-2' , 4' - di chl or oacet ophenone in 120 m of

t et rahydr of uran vas g ggged.dropmﬁse in such a manner that the reaction
tenperature di d not exeee8-30C—After th&faddition was 2chiprEied-13, ¥-g

(0.254 mol) of; sodi LOLABL DY Ak Sayes; added,

5 43.4 g (0.267 mol} of bromine was added dropwise

te a solution of 50.5 g (G.267 mol) of 27,47~
dichleoroacetophenone in 100 g of methanol at a reaction
temperature of 45 to 50°C. After the addition was
complete, the methanol was evaporated off from the
10 reaction solution under reduced pressure. The resultant
concentrate was dissolved in 120 g of toluene and was then
washed with water (100 ml x 3 times) ., Thereafter, the
toluene was distilled off under reduced pressure, giving
68.0 g (0.254 mol) of crude brown oily 2-~bromo-2',4'-
15 dichloroacetophenone.

A suspension of 39.8 g {0.254 mol) of
benzamidine hydrochloride and 13.7 g {0.254 mol) of sodium
methylate in 170 ml of tetrahydrofuran was heated under
reflux for 1 hour, and cooled to 25°C. A solution of 68.0

20 g (0.254 mol) of the above-mentioned crude 2-~bromo-2',4"'-
dichlorocacetophenone in 120 ml of tetrahydrofuran was
added dropwise in such & manner that the reaction
temperature did not exceed 30°C. After the addition was
complete, 13.7 g (0.254 mol) of sodium methylate was added,

25 and the mixture was heated under reflux for 1 hour.



25 and the m xture was heated under reflux for 1 hour. -50- Subsequently,
the reaction solution was cooled to room tenperature, and insolubles were
filtered off. The filtrate was evaporated to dryness under reduced
pressure to recover a solid. The solid was successively washed 5 with

wat er and toluene and then dried, to give 33.8g9 (46.0% crude yield) of
crude crystals of the desired product. The crude crystals were
recrystallized using acetonitrile to give pale yellow purified crystals.
The melting point, thin | ayer chronatogrqf y Rf 10 val ue, NWR and
mass-spectral data of the obtained crystats mere as follows. np. 162-164C
TLC (silica qgl chloroforn%%th acetate=9/1) Rf =0. 64 15 NVR(CD30D):
56.8-8.0 (m €665 29850 Msoﬂfmloﬂzaw §) , CoBRYA) t2EOPM) |

(13), ' 10a (598 r(aifs? 77 118) SLHE OBt a.vﬁ%%éioﬁbé%ﬁa%é,a &%2%.%%%
R o B Ll o R e N
to recover a solid. The solid was successively washed
5 with water and toluene and then dried, to give 33.8g
(46.0% crude yield) of crude crystals of the desired
product., The crude crystals were recrystallized using
acetonitrile to give pale yellow purified crystals.
The melting point, thin layer chromatography RE
10 wvalue, NMR and mass-spectral data of the obtained crystals
were as follows.
* mp. 162-164°C

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

Rf=0.64
15 * NMR{CD;0D): 86.8-8.0 (m)
* MS m/z{%):

290 (66}, 288 (M+, 100), 261(3), 253(3), 226 (3), 218

(3), 199 (3), 185 (5}, 157 (3), 150 (7), 123 (17}, 117
(13), 114 (13), 104 (5), 89 (15), 77 {10}

20 The obtained compound was identified, based on

the spectral data, as Z2-phenyl-4-(2,4~dichlorophenyl)

imidazole, represented by the following structural formula

{4).



(4) -51- A / A Ns NH (4) Exanple 1-2 <Synthesis of 2 henyl 4 (3 4- 5

di chl orophenyl )i m dazole> 43.9 g (0.275 not) of brom ne was added dropw se
to a solution of 50.5 g (0.267 nol) of 3',4'-dichloro acetophenone in 120
g of nethanol at a reaction tenperature of 50 to 55C. After the addition
was 10 conpl ete, the nmethanol was evaporated off the reaction solution
under reduced pressure. The resultant concentrate was dissolved in 120 g
of toluene and was then washed with water (150 mM x 3 tinmes) . Thereafter,
the toluene was evaporated off under reduced pressure, giving 15 68.0 g
(0.254 nol) of crude brown oily 2-bronmo-3514' - dichl oroacet ophenone. A
solution of 68.0 g (0.254 nol) of the above- nentioned crude
2-brono-3', 4' -di chlgroacet ogfjenone in 110 m of tetrahydrofuran was added
dropwi se over 30 min 52- under reflux with heating, into a suspension
of 39.8 g (0.254 nol) benzam di ne hydrochloride, 102.1 g (1.02

Example 1-2

<Synthesis of Z-phenyl-4-~(3, 4~

5 dichlorophenyl)imidazole>

43.9 g (0.275 mol) of bromine was added dropwise
to a solution of 50.5 g (0.267 mol) of 3'",4'~dichloro
acetophencne in 120 g of methanol at a reaction
temperature of 50 to 55°C. After the addition was

10 complete, the methanol was evaporated off the reaction
solution under reduced pressure. The resultant
concentrate was dissolved in 120 g of toluene and was then
washed with water (150 ml x 3 times) . Thereafter, the
toluene was evaporated off under reduced pressure, giving

15 68.0 g (0.254 mol) of crude brown oily 2-bromo=-3',4'-
dichloroacetophenocone.

A solution of 68.0 g (0.254 mol) of the above-
mentioned crude 2-bromo-3',4'-dichlorocacetophenone in 110

ml of tetrahydrofuran was added dropwise over 30 minutes,



nol ) of potassium bicarbonate in 400 m of tetrahydrofuran and 100 m of
water. After the addition was conplete, 5 further refluxing with heating
was carried out for 2 hours. The reaction solution was evaporated to
dryness under reduced pressure, to give a residual solid. This solid was
successively washed with water and toluene, to give 45 5 g (62.0% crude
yield) of crude crystals of the 10 desired product. The crude crystals were
recrystallized wusing acetonitrile, to give a purified white powder. The
melting point, thin |ayer chromatography Rf value, NVR and nass-spectral
data of the obtained crystal were as fdﬁ?oms 15 np. 179-182C TLC
(silica gel, choroforgieto acetate=9/1).: =0.52 NWVR(CD3OD): S 7 4 8.0
VB m z(BY4CD0r96hEE4 lthS}(‘ﬁ/ﬁtlﬁ@O) lﬂzt@s(a) Sl@?@(%)wms%%@

dont 1 1 ed.  bORAP 4“7&%9‘? CETr KMl EC Ry BoBMRTCR (3L Y o cfl ”Fﬁ;@%???
I m dazol e, r%ﬁﬁﬂs%ﬁ¥%gng%sﬂﬁ%f5¥éé% o égrfﬁnéﬁdﬂm{(g£n%§%r§%yé§%fu£§§-
and 100 mi of water. After the addition was complete,
5 further refluxing with heating was carried out for 2 hours.
The reaction solution was evaporated to dryness under
reduced pressure, to give a residual solid. This solid
was successlvely washed with water and toluene, to give
45.5 g (62.0% crude vyield) of c¢rude crystals of the
10 desired product. The crude crystals were recrystallized
using acetonitrile, to give a purified white powder.

The melting point, thin layer chromatography RF
value, NMR and mass-spectral data of the obtained crystal
were as follows.

15 e mp. 179-182°C
* TLC (silica gel, chloroform/ethyl acetate=9%/1):
Rf=0.52
* NMR(CD3CD): & 7.4-8.0 {m)
* MS m/z(%):
20 290(64), 288 (M+, 100y, 253(4), 2264y, i85(4),
150(12), 123(21), 117{15), 104(6), 89(12), 77(10}

The obtained compound was identified, based on
the spectral data, as 2-phenyl-4-(3,4~dichlorophenyl)
imidazole, represented by the following structural formula

25 (5).



Cl C N NH (5 Exanmple 1-3 <Synthesis of 2-phen 1-4-(2

4-di chl orophenyl )-5- 5 nethylimdazole> 51.4 g (0.322 nol) of brom ne was
added dropwise to a solution of 63.2 g (0.311 nol) of 2',4'-

di chl or opr opi ophenone in 140 g of nethanol at a reaction tenperature of 50
to 55C. After the addition was 10 conpl ete, the nethanol was evaporated off
fromthe reaction solution under reduced pressure. The resultant
concentrate was dissolved in 120 g of toluene and was then washed with
water (150 m x 3 tines) . Thereafter, the toluene was distilled off under
reduced pressure, giving 15 85.2 g (0.302%Apl) of crude brown oily
2-brono-2',4"'- dichl oropropi ophenone. A suspension of 47.3 g (0.302 nol) of
benzam di ne hydrochl ori ¢ 16.3 g (0.302 nmol) of sodium nethylate in 250
m of tetrahydrof ufa reflux for 1 hour, and cool ed

pas._heat ed under - 54-
to 25C. A solution of["85.2f g (0.302 nol) of the above-nentioned crude
2-brono-2',4" - dichlo\Qprsoiophenone in 160 mM of tetrahydrofuran was

Na NH (5)

Example 1-3

<Synthesis of 2-phenyl-4~(2,4-dichlorophenyl)-5-

5 methylimidazole>

51.4 g (0.322 mol) of bromine was added dropwise
to a solution of 63.2 g {0.311 mol) of 27,47~
dichloropropiophenone in 140 g of methanol at a reaction
temperature of 50 to 55°C. After the addition was

10 complete, the methanol was evaporated off from the
reaction solution under reduced pressure. The resultant
concentrate was dissolved in 120 g of toluene and was then
washed with water (150 ml x 3 times). Thereafter, the
toluene was distilled off under reduced pressure, giving

15 85.2 g (0.302 moly of crude brown cily Z-bromo-2',4'-
dichloropropiophenone.

A suspension of 47.3 g (0.302 mol) of
benzamidine hydrochloride, 16.3 g (0.302 mol) of sodium

methylate in 250 ml of tetrahydrofuran was heated under



added dropwi se in such a manner that the reaction 5 tenperature did not
exceed 30C. After the addition was conplete, 16.3 g (0.302 nol) of sodium
net hyl at e was added, and the resultant was heated under reflux for 1 hour.
Subsequently, the reaction solution was cooled to room tenperature, and

i nsol ubles were then filtered off. The 10 filtrate was evaporated to
dryness under reduced pressure, to recover a residual solid. This solid
was successively washed with water and toluene and then dried, to give
50.4 g (55.0%crude yield) of crude crys%fls of the desired product. The
crude crystals were recrystallized using a 15 mxture of acetonitrile and

DMF, to give cqéfrless elourlfled crystals. The nelting point, thin |ayer
chr omat ogr aphy® Wanﬂ“%@@oéﬁécﬁpaﬁ Stat a ;bfsctlhétldb’t a?l‘he%ﬁ 2

AR AR U O L o
S08(65). 202 400 A AT, 10K nefis%aaﬂmsawed
based on added dropwise in such a manner that the reaction
> temperature did not exceed 30°C. After the addition was
complete, 16.3 g (0.302 mol) of sodium methylate was added,
and the resultant was heated under reflux for 1 hour.
Subsequently, the reaction soclution was cooled to room
temperature, and insolubles were then filtered off. The
10 filtrate was evaporated to dryness under reduced pressure,
to recover a residual solid. This solid was successively
washed with water and toluene and then dried, to give 50.4
g (55.0% crude yield) of crude crystals of the desired
product. The crude crystals were recrystallized using a
15 mixture of acetonitrile and DMF, to give colorless
purified crystals.

The melting point, thin layer chromatography Rf
value, NMR and mass-spectral data of the obtained crystals
were as follows.

20 *mp. 222-224°C

* TLC (silica gel, acetone): Rf=0.67

NMR (d6-DMSO) : 82.19 (s, 3H), 7.2-8.1 (m, 8H)
* MS m/z (%)
304 (65), 302 (M+, 100y, 267{14y, 232(4), 188(3),

25 172(4), 164(11}y, 130(8), 104(17), 89(15), 77(13)



t he spectral data, as 2-phenyl-4-(2, 4-dichl orophenyl)-5- nethylim dazol e,
represented by the followng structural formula (6). C / C CH3 N NH (6)
5 / Exanple 1-4 <Synthesis of 2-phenyl-4-(3 4-dichl orophenyl)-5-

met hyl i m dazole> 10 51.1 g (0.320 nol) of brom ne was added dropwise to a
solution of 65.0 g (0.320 nol) of 3',4'- dichloropropi ophenone in 150 g of
nmet hanol at a reaction tenperature of 58 to 60C. After the addition was
conpl ete, the nethanol was evaporated off fromthe 15 reaction sol ution
under reduced pressure. The resultant concentrate was dissolved in 130 g
of toluene and then washed with water (139 n x 3 tines). Thereafter, the
tol uene was evaporated off under reduced pressure, giving 86.6 g (0.307
mol ) of crude brown oi IY'2-BPEABHUSH, pomEmENd]j ¢kt ol EENGRILépRendEsedA on
sol ution of g:.G % %0.303 I%%gf t he_above- nentioned crude
2-bromo- 3', 4' =4t cRPSFEPF pggb oR€ i A RYENYL-d- (2, 4~dichlorophenyl)-5-

methylimidazole, represented by the following structural

formula (4).

Cl Cl

CH,

N NH  (6)

5
Example 1-4
<Synthesis of 2-phenyl-4-{(3,4-dichlorophenyl)-5-
methylimidazole>
10 51.1 g (0.320 mol) of bromine was added dropwise
to a solution of 65.0 g (0.320 mol) of 37,47 ~
dichloropropiophenone in 150 g of methanol at a reaction
temperature of 58 to 60°C. After the addition was
complete, the methanol was evaporated off from the
15  reaction solution under reduced pressure. The resultant

concentrate was dissolved in 130 g of toluene and then
washed with water {150 mI x 3 times). Thereafter, the
toluene was evaporated off under reduced pressure, giving

86.6 g (0.307 mol) of crude brown oily Z-bromo-3',4'-



m of tetrahydrofuran was added dropw se over 40 mnutes 5 into a

suspensi on,
benzam di ne hydrochl ori de,

under reflux with heating, of 48.1 g (0.307 nol) of

450 m of tetrahydrofuran and 110 ml of water. After the addition was

conpl et e,

further refluxing with heating was carried out for 2 hours.

10

The reaction solution was evaporated to dryness under reduced pressure,

gi ve a residual

toluene, to give 65.3 g (71.3%crude yield) of crude crystals of the
desired product The crude crystals were 5%crystalllzed 15 using

solid. This solid was successively washed with water and

123.4 g (1.23 nol) of potassium bicarbonate in

to

acetonitrile, ive a purlfled white powder. The nelting point, thin

| ayer chromat FROPAARNFEIONGVR and nass- spectral data of the obtained
crystals were as follqws. . 169-171C 20 TLC (si el , acetone):
Rf=0. 68 NVR(CD3CD) : %‘E@O%Hﬁf é% 589 ¢ @i{) gjMs% A% - aBPUEB9)

302( M+, 100 - 98 164, 130 6 89(1
77((12) 25 T%le %ﬁgﬁ%gd%%%uzn# Wéf%(2 Hern = f%e%h é% %OI%SQ%elépﬁ%Qral
data, as 2- pm@n¥$f4Eé§r§59ﬁfgk8£98h%g¥lkﬂ%ﬁed dropwise over 40 minutes

5

10

i5

20

into a suspension, under reflux with heating, of 48.1 g
(0.307 mol) of benzamidine hydrochloride, 123.4 g (1.23
mol) of potassium bicarbonate in 450 ml of tetrahydrofuran

and 110 ml of water. After the addition was complete,

further refluxing with heating was carried out for 2 hours.

The reaction solution was evaporated to dryness under
reduced pressure, to give a residual solid. This solid
was successively washed with water and toluene, to give
©5.3 g (71.3% crude yield) of crude crystals of the
desired product. The crude crystals were recrystallized
using acetonitrile, to give a purified white powder.

The melting point, thin layer chromatography Rf
value, NMR and mass-spectral data of the obtained crystals
were as follows.

* mp. 169-171°C
* TLC (silica gel, acetone): Rf=(,68
¢ NMR(CDsOD) : 86 2.4 (s, 3H), 7.2-8.0 {(m, 8H)

* MS m/z (%)

304(69), 302(M+, 100), 266(6), 231(6), 198(5), 164(7),

130(6), 104(16), 89(12), 77(12)

The obtained compound was identified, based on



met hyl i m dazol e, represented by the following structural formula (7). C
Cl CH3 NNH(7) 5 Next, Exanples 2-1to 2-5, in which a 2-

(di chl orophenyl ) - 4- phenyl i m dazol e conmpound i s synthesized, are described.
Starting materials used in each Exanple are obtained as described in the
followng. 10 Starting Material 2-acetoxyacetophenone (synthesized as
described in Reference Exanpl es descri bed bel ow)

1- phenyl -1, 2- propanedi one (manufactured by Tokyo Kasei Kogyo Co., Ltd.,
reagent) 15 2, 3-di chl orobenzal dehyde (manufactured by Tokyo Kasei Kogyo
Co., Ltd., reagent) 2,4-dichlorobenzal dehyde (manufactured by Tokyo Kasei
Kogyo Co., Ltd., reagent) 2,6-dichlorobenzal dehyde (manufactured by Tokyo
-58- Kasei Kofy GPechuad. | dpeagerny 23phedidhfor Shénzaktdébydphenyl) -5~

manuf act ured_ by Tokyo
( meghy?l%ldazole, represented by the following structural
formula (7).

Cl
Cl

CH,

N NH (7)

5
Next, Examples 2-1 to 2-5, in which a 2-
(dichlorophenyl)-4-phenylimidazole compound is synthesized,
are described. Starting materials used in each Example
are obtained as described in the following.
10 Starting Material
* 2-acetoxyacetophenone (synthesized as described in
Reference Examples described below)
* l-phenyl~1,2-propanedione (manufactured by Tokyo
Kasei Kogyo Co., Ltd., reagent)
15 * 2,3-dichlorobenzaldehyde {manufactured by Tokyo

Kasei Kogyo Co., Ltd., reagent)

* 2,4-dichlorobenzaldehyde (manufactured by Tokyo

Kasel Kogyo Co., Ltd., reagent)

* 2,6-dichlorobenzaldehyde (manufactured by Tokyo



Kasei Kogyo Co., Ltd., reagent) 5 Reference Exanple 1 <Synthesis of

2- acet oxyacet ophenone> 78,5 g (0.80 nol) of potassiumacetate, 5.0 g (0.08
nol) of acetic acid and 123.7g (0.80 nol) of 2- chl oroacet ophenone was
heat ed under reflux in 500 m of 10 ethanol for 6 hours. After the

conpl etion of heating, the reaction solution was cooled to room
tenperature, precipitated potassiumchloride was filtered off, and

et hanol was evaporated off under reduced pressure, giving an oily and
caranel -1i ke substance. The obtained oily 15 substance was poured into 1
liter of water and the precipitated yePTQﬁﬁsh brown crystalline solid was
filtered off, followed by recrystallization fromnethanol, giving 113.1 g
(0.635 nol, 75 F\iGY® 2)raéé¥bxyéﬁﬁﬁﬁﬁﬁénone 20 Exanple 2-1 <Synthesis

of 2-(2, 3- dlchlorophenyl phenyl i m dazol e> A solution of 43.9 g (0.22
nmol ) of copper (119 2§“§é€@&@@0bﬁﬁﬁéﬁﬁﬁﬁéﬁﬁ d|§@%ﬂqﬁﬂFﬁquQK)bﬁ ofol2B%,

anmoni a - 59- RaaLt rgg%%o qu &Qc§nakeaport50ns with water cooling to a

5 Reference Example 1

<Synthesis of 2-acetoxyacetophenone>

78.5 g (0.80 mol) of potassium acetate, 5.0 g
(0.08 mol) of acetic acid and 123.7g (0.80 mol) of 2-
chlorcacetophenone was heated under reflux in 500 ml of
10 ethanol for 6 hours. After the completion of heating, the
reaction solution was cocled to room @ temperature,
precipitated potassium chloride was filtered off, and
ethanol was evaporated off under reduced pressure, giving
an oily and caramel-like substance. The obtained oily
15 substance was poured into 1 liter of water and the
precipitated vellowish~brown crystalline solid was
filtered off, followed by recrystallization from methancl,
giving 113.1 g (0.635 mol, 79.3% yield) 2
acetoxyacetophenone.
20

Example 2~1

<Synthesis of 2-{2,3-dichlorophenyl}~4-

phenylimidazole>

A solution of 43.9 g (0.22 mol) of copper (II)

25 acetate * monohydrate disscolved in 150 ml of 25% ammonia



solution of 17.8 g (0.1 nol) of 2-acetoxyacetophenone and 17.5 g (0.1 nol)
of 2, 3-dichl orobenzal dehyde di ssolved in 120 m of isopropyl alcohol.
Subsequently, the 5 tenperature was raised to 60C over 1 hour and then
raised to 78C over 3 hours. After the conpletion of reaction, the reaction
solution was cooled to 5C, and the precipitate was filtered off and washed
with water and then dried, giving 10 31.1 g of a deep-green powdery
substance. The powdery substance was suspended in 160 m of nethanol and
thereto was added 4.9 g (0.06 nol) of 70% sodi um hydrosul fide, and the
resul tant was heated under reflux for 1 R8dr. Thereafter, the methanol

sol ution was cool ed and black 15 insol ubles were filtered off.

Subsequent | y, "£her néfRafeednds éﬁ@é&ré¥€d”dﬁﬁ;mmﬁ# YeleeEedopt &8gute. arhe

obt ai ned reS|dgetmas d|s§§ ed | 3‘chlorof rn1and was then washed w th
water. Thereafter-*2hI 8Fofdr apbtiat €9 o?faCﬁE@éYaF@HBEEHHBﬁés§@ﬁb

dth I i~d d t al d th t t
Giving 12.5 g b1° Br oy polldny %t G ber et & LR fentr R Thbnan

thin layer chig td@yapg% fcﬁ$§%é§§%hmgldgdfggss spgg%%%nggt of th%e

obtained crystals were as 146C
5> ‘temperature was raised to 60°C over 1 hour and then raised

to 78°C over 3 hours.

After the completion of reaction, the reaction
solution was cooled to 5°C, and the precipitate was
filtered off and washed with water and then dried, giving

10 31.1 g of a deep~green powdery substance. The powdery
substance was suspended in 160 ml of methanol and thereto
was added 4.9 g (0.06 mol) of 70% sedium hydrosulfide, and
the resultant was heated under reflux for 1 hour.
Thereafter, the methanol soclution was cooled and black

15 insolubles were filtered off. Subsequently, the methanol
was evaporated off under reduced pressure. The obtained
residue was dissolved into chloroform and was then washed
with water. Thereafter, chloroform was evaporated off
under reduced pressure, and the resulting residue produced

20 was recrystallized with acetonitrile, giving 12.5 g of
gray powdery crystals (43% vyield).

The melting point, thin layer chromatography Rf
vaiue, NMR and mass-spectral data of the cobtained crystals
were as follows.

25 * mp. 144-146°C



-60- TLC (silica gel, chloroformiethyl acetate=9/1): Rf=0.51 NWVR(CDC13):8
7.2-8.4 (m) M5 nmlz(%:290(70), 288(M+, 100), 253(7), 123(4), 5 117(9), 89
(19) The obtained crystals were identified, based on the spectral data, as
2- (2, 3-di chl orophenyl ) -4- phenylim dazole, represented by the follow ng
structural formula (8). O--~ NNH($) / C 10 CI Exanple 2-2 <Synthesis
of 2- (2 4-dichloro henyl)-4- phenylimdazole> 15 A solution of 43.9 g
(0.22 nol) of copper (Il) acetate hydrate was dissolved in 160 mM of 25%
ammonia water was added in small portio&g%mjth water cooling to a

solution of 17.8 g (0.1 nol) of 2-acetoxyatetophenone and 17.5 g (0.1 nol)

of 2, 4-dichl orobenzal dehyde .di.ssolved in 20 150 m of isopropyl alcohol.
Subsequently, the *-6FLC¢ (silica gel, chloroform/ethyl acefate=9/1):

RE=0.51
* NMR{CDCl;3):0 7.2-8.4 (m)

* M8 m/z(%):290(70), 288(M+, 100), 253(7), 123(4),

5 117(2), 89 (19)
The obtained crystals were identified, based on
the spectral data, as 2-{2,3-dichlorophenyl) -4~
phenylimidazole, represented by the following structural

formula (8).

Nag NH (8)

Cl
10 Ci

Example 2-2

<Synthesis of 2-(2,4~dichlorophenyl) -4~
phenylimidazole>
15 A solution of 43.9 g (0.22 mol) of copper (II)

acetate * hydrate was dissolved in 160 ml of 25% ammonia

water was added in small portions with water cooling to a
solution of 17.8 ¢ (0.1 mol) of Z2—acetoxyacetophenone and
17.5 g (0.1 mol) of 2,4-dichlorobenzaldehyde dissolved in

20 150 mi of isopropyl alcohol. Subsequently, the



tenperature was raised to 60C over 1 hour and then raised to 80C over 2.5
hours. After the conpletion of reaction, the reaction solution was cool ed
to 10C, and the precipitate was 5 filtered off and washed with water and
then dried, giving 27.3 g of a deep-green powdery substance. The powdery
subst ance was suspended in 150 ml of nethanol and thereto was added 4.3 g
(0.054 nol) of 70% sodi um hydrosul fide, and the resultant was heated under
reflux for 1 hour. 10 Thereafter, the nethanol solution was cool ed and

bl ack insolubles were filtered off. Subsequently, the nmethanol was

evaporated off fromthe reaction solution“nder reduced pressure. The
chl orof orm and then washed with water.

obt ai ned resusi:té%}}%)I %tdlssolved i.n
or or'eFm"Rgs Tevt&56r dtced DT cuRder heduc et dridssunes, i sand

Thereafter
the resul ting e |d d cpdgmas recrystallized with acetonitrile,
giving 11.0 g of%ge %ﬁ%%oy C¢tystal s (3896y|eld) The nelting point,

et chomicn it i s g i R AL
chIoroforﬂfet@%ﬂu@ﬁ@hatﬁagllaoolég =Q» 10 C, and the precipitate was
5 filtered off and washed with water and then dried, giving
27.3 g of a deep-green powdery substance. The powdery
substance was suspended in 150 ml of methanol and thereto
was added 4.3 g (0.054 mol) of 70% sodium hydrosulfide,
and the resultant was heated under reflux for 1 hour.
10 Thereafter, the methanol solution was cooled and black
insolubles were filtered off. Subsequently, the methanol
was evaporated fo from the reaction solution under
reduced pressure. The obtained residue was dissolved in
chloroform and then washed with water. Thereafter,
15  chioroform was evaporated off under reduced pressure, and
the resulting residue produced was recrystallized with
acetonitrile, giving 11.0 g of yellow powdery crystals
(38% yield).

The melting point, thin layer chromatography Rf
20 value, NMR and mass-spectral data of the obtained crystals

were as follows.

* mp. 153-156°C

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

R£=0.56

25 * NMR(CDCl3}:6 7.0-8.5 (m)



25 NWR(CDC13):6 7.0-8.5 (m -62- MSm z(% 290(66), 288(M+-, 100), 253(5),
226(4), 185(5), 171(4), 144(4), 123(7), 117(15), 100(4), 89(19) The
obtained crystals were identified, based on the spectral data, as
2-(2,4-dichl orophenyl)-4 5 phenylim dazole, represented by the foll ow ng
structural forrmula (9). NNH (9) C C Exanple 2-3 10 <Synt hesi s of

2- (2, 3-di chl orophenyl ) - 4- phenyl -5- nethylimdazole> 14.8 g (0.1 nol) of

1- phenyl - 1, 2- propandi one, 17.5 g (0.1 nol) of 2, 3-dichl orobenzal dehyde and
46.2 g (0.6 nol) of anmoni um acetate were heated under reflux in 15 100 n
of acetic acid for 5 hours. After the cdﬁ%?étion of reaction, the reaction
solution was allowed to cool to roon1tegBerature, and poured into a |l arge

anmount of dilute ‘anifoli & (aat erk90THE)pre é'Méte@nghid2ﬁé85$VItéﬁéd4bif
acetoni tril et Uing A 8 orh (ot SGrEen povidary ) 1001 89 19)

The obtained crystals were identified, based on

the spectral data, as 2-{2,4-dichlorophenyl)-4-

5 phenylimidazole, represented by the following structural

formula (9).

NG )

Cl
ci

Example 2-3

10 <Synthesis of 2-(2,3-dichlorophenyl)-4-phenyl~5-

methylimidazole>

14.8 g (0.1 mol) of 1-phenyl-1,2~propandione,

17.5 g (0.1 mol) of 2,3~dichlorobenzaldehyde and 46.2 ¢

(0.6 mol) of ammonium acetate were heated under reflux in

15 100 ml of acetic acid for 5 hours. After the completion
of reaction, the reaction sclution was allowed to cool to
room temperature, and poured into a large amount of dilute
ammonia water. The precipitated solid was filtered off

and washed with water, followed by recrystallization from



crystals (57%yield). The nelting point, thin |layer chromatography Rf

val ue, NVR, and mass-spectral data of the obtained 5 crystals were as
follows. np. 183-185C TLC (silica gel, chlorofornfethyl acetate=9/1):
Rf =0. 60 NWR(CDC13): 52.5 (s, 3H), 7.2-8.3 (m 8H 10 M mz(o): 304(69),
302 (M, 100) , 267 (3) , 225(2), 172(6), 151(5), 130(35), 103(30),
89(20), 77(19) The obtained crystals were identified, based on the
spectral data, as 2-(2, 3-dichlorophenyl)-4-phenyl-5- methylimdazol e,
represented by the followng structural 15 formula (10). ci~_~ CH3 N NH
(100 / a 6 C Exanple 2-4 <Synt hesi s™&f~

2- (2, 6-di chl orophen 4- phenyl - 5- 20 nethyllnldazole> -64- 14.8 g (0.1
mol ) of 1-phehy $ ?ﬂg %}5%andﬁéﬁéng 17.3 of light-green powdery

crystals (57% yield).
The melting point, thin layer chromatography Rf
value, NMR, and mass-spectral data of the obtained

5 crystals were as follows.
* mp. 183~185°C

* TLC (silica gel, chloroform/ethyl acetate=9/1):
RE=0.60

* NMR(CDCl3): &2.5 (s, 3H), 7.2-8.3 {(m, 8H)
i0 * MS m/z(%): 304(69), 302(M+, 100), 267(3), 225(2),
172(6), 151(5), 130(35), 103(30), 89(20), 77(19)
The obtained crystals were identified, based on
the spectral data, as 2-(2,3-dichlorophenyl)-4~-phenyl-5-
methylimidazole, represented by the following structural

15 foermula (10).

CHs

N\\ NH (10)

Cl

Ci

Example 2-4

<Synthesis of 2-(2,6~dichlorophenyl)-4-phenyl-5-

20 methylimidazole>




17.5 g (0.1 nol) of 2,6-dichlorobenzal dehyde and 46.2 g (0.6 nol) of
anmoni um acetate were heated under reflux in 100 m of acetic acid for 5
hours. After the conpletion 5 of reaction, the obtained reaction solution
was allowed to cool to roomtenperature, and was poured into a | arge
anount of dilute amonia water. The precipitated solid was filtered off
and washed with water and then dried, giving 30.4 g of a brown solid. The
obtai ned solid was 10 dissolved in 150 mM of chloroform and concentrated

hydrochl ori c acid was added thereto to p{g{ipitate hydrochl oride. The
preci pitated hydrochloride was filtered dtf and washed wi th acetone and

then dissolved in Sodji um net.hyl at_e anol solution was added
15 thereto for dehydrogﬁ{]orlﬁat?%nEn ﬁgntFEpQ?ﬂ¥H metRBREPaRASONE

evapor at ed of{f, fgoH1tQp]yeﬁgi£|gg %?hyhﬁdﬂphé#%ﬁ? %¢%|¢¥?%ge§§u%ﬁb n? t he

obt ai ned solid was washed =~ Wt h ‘water

e e ph e B Yot AR bR IR YLEL UL 20 TRe IR LI NG, ROLIL o kLD 1 BYe"

chromat ography Rf val ue ss-spectral he ob

crystals  wer@msni obkouder i@P.ackiP 48905 ThGrbei | laia el enshbonof oL LSt MY/
acetate=9/1): 25 Rf=0
5 of reactlon, the cbtained reaction solution was allowed to

cool to room temperature, and was poured into a large
amount of dilute ammonia water. The precipitated solid
was filtered off and washed with water and then dried,
giving 30.4 g of a brown solid. The obtained solid was

10 dissolved in 150 ml of cnloroform, and concentrated
hydrochloric acid was added thereto to precipitate
hydrochloride. The precipitated hvdrechloride was
filtered off and washed with acetone and then dissolved in
methanol. Sodium methylate~-methancl solution was added

15 thereto for dehydrochlorination. Subsequently, the
methanol was evaporated off from the resulting solution
under reduced pressure and the obtained solid was washed
with water and then dried, giving 18.5 g of opalescent
powdery crystals (61% yield).

20 The melting point, thin layer chromatography Rf
value, NMR and mass~spectral data of the obtained crystals
were as follows.

* mp. 185-188°C
* TLC (silica gel, chloroform/ethyl acetate=9/1):

25 Rf=0.49



-65- NMR(CDC13): 62.5 (s, 3H), 7.2-7.7 (m 8H M mz(%: 304(66),

302( M+, 100), 267(2), 225(2), 199(2), 172(6), 151(4), 130(39), 103(29),
89(31),77(19) The obtained crystals were identified, based on 5 the
spectral data, as 2- (2, 6-dichlorophenyl) -4-phenyl-5- nethylimdazol e,
represented by the follow ng structural fornmula (11). O--~CH3 NN (11) C
;Cl 10 Exanple 2-5 <Synthesis of 2-(3,4-dichloro hen |)-4-phen -5-

nmet hyl i m dazole> 14.8 g (0.1 nol) of 1-phenyl-1, 2-propandione, 17.5 g (0.1
nmol ) of 3, 4-dichl orobenzal dehyde and 46. 2 g 15 (0.6 mol) of anmmoni um
acetate were heated under reflux in 100 M#5of acetic acid for 5 hours.
After the conpletion of reaction, the obtained reaction solution was
allowed to cool to MHbrRiEmperatube(sandipouted-7niolm, | &fye anount of

dilute ammonia water. The precipitated solid was 20 filtered off and washed
with water, followedBy™/ 6635 ecAfstosl)i 2203 OfF 4 r dRO et ADIZ) gi ¥2hE218. 8 g

of powdery 1992y, 172(6), 151(4), 130(39), 103(29), 89(31),77(19)
The obtained crystals were identified, based on
5 the spectral data, as 2-(2,6-dichlorophenyl)-4-phenyl-5-
methylimidazole, represented by the following structural

formula (11).

Cl Cl

10 Example 2-5

<Synthesis of 2-(3,4-dichlorophenyl) -4-pheny~5-

methylimidazole>

14.8 g (0.1 mol) of I1l-phenyl-1,2-propandione,

17.5 g (0.1 mol) of 3,4~dichlorobenzaldehyde and 46.2 g

15 (0.6 mol) of ammonium acetate were heated under reflux in
106 ml of acetic acid for 5 hours. After the completion

of reaction, the obtained reaction solution was allowed to
cool to room temperature, and poured into a large amount

of dilute ammonia water. The precipitated solid was

20 filtered of £ and washed with water, followed by



pal e yellow crystals (62%yield). The nelting point, thin | ayer

chromat ography Rf value, NMR and nass-spectral data of the obtained 5
crystals were as follows. np. 172-175C TLC (silica gel, chloroforniethyl
acetate = 9/1) Rf=0.60 NWR(CDC13): 82.5 (s, 3H), 7.3-7.9 (m 8H 10 M
mz(%: 304(63), 302(M+, 100), 267(3), 225(3), 199(2), 172(7), 151(4),
130(25), 103(20), 89(12), 77(15) The obtained crystal was identified,
based on the spectral data, as 2-(3,4-dichlorophenyl)-4-phenyl -5-

met hyl i m dazol e represented by the following structural 15 formula (12).
0O~ ~CH3 N NNH (12) C C Next, a surfate treatnent agent and surface

| vent on ar & SRS bedt 2 Tne br BB CBSC BEBALT oFL VAPt Rds zithg | HEOY i Bizol e
conpounds ar %aeise fyoéllloo%'cr;lsn‘gaquog6e2%coyrripe0lu&d.s
The melting point, thin layer chromatography Rf
value, NMR, and mass-spectral data of the obtained
5 crystals were as follows.
* mp. 172-175°C
¢+ TLC (silica gel, chloroform/ethyl acetate = 9/1)
Rf=0.60
* NMR{CDCls): 62.5 (s, 3H), 7.3-7.9 (m, 8H)
10 * MS m/z(%): 304(63), 302(M+, 100), 267(3), 225(3),
189(2), 172(7), 151(4), 130(25), 103(20), 89{(12), 77(15}
The obtained crystal was identified, based on
the spectral data, as 2-(3,4-dichlorophenyl}-4-phenyl-5-
methylimidazole represented by the following structural

15 formula (12).

Cl
Cl

Next, a surface treatment agent and surface

treatment composition containing the imidazole compound of



5 2-(2, 3-di chl orophenyl ) - 4- phenyl i m dazol e was synthesized according to
Example 2-1. 2-(2,4-dichlorophenyl)-4-phenylim dazol e was synt hesi zed
according to Exanple 2-2. 2-(2, 3-dichl orophenyl)-4-phenyl -5- 10

met hyl i m dazol e was synt hesi zed according to Exanple 2-3.

2- (2, 6-di chl or ophenyl) - 4- phenyl -5- nmet hyli m dazol e was synt hesi zed
according to Exanple 2-4. 2-(3,4-dichlorophenyl)-4-phenyl -5

met hyl i m dazol e was synt hesi zed according to Exanple 2-5. 15

2- phenyl - 4- (2, 4-di chl or ophenyl )i m dazol e s synthesized according to
Exampl e 1-1. 2-pheny|-4-(3,4-dichloropheﬁﬁlfinidazole was synt hesi zed

according to anple 1-2. 2-pheny] -4-( 2, 4-di chl orophenyl )-5 20
nethylin?dazoFéeaE%n%§%€h%%ifgﬁga%@ﬁFﬁfﬁﬁmko Exgﬁb|§mp£%gses used for

2- phenyl - 4- (3,.4-dichl orophenyl ) -5+ net hylim dazol e was synt hesi zed
according to %g%%gl%}ﬁg g&%t#B%?%z%ieZg?ﬁ?ﬁgﬂgﬁhFB?oﬁﬁeﬁ?i}9ﬁ§phenyl-5-
25 methylim dazole -68- 14.8 g (0.1 nol) of 1-phenyl-1,2-propandione, 17.5
g (0.1 nmol) of 2,4-dichlorobenzal dehyde and 46.2 g (0.6 nol) of ammoni um

acetate were heat egh ynges1 & ef ol fs

5 2-{2,3~dichlorophenyl)-4-phenylimidazole was

synthesized according to Example 2~1.
2-(2,4-dichlorophenyl) -4-phenylimidazole was
synthesized according to Example 2-2.
2-{2,3-dichlorophenyl) -4~-phenyl -5~
10  methylimidazole was synthesized according to Example 2-3.
2~(2,6-dichlorophenyl) -4-phenyl~5-
methylimidazole was synthesized according to Example 2-4.
2-{3,4-dichlorophenyl}-4-phenyl-5-
methylimidazole was synthesized according to Example 2-5.
15 Z-phenyl-4-(2,4~dichlorophenyl) imidazole was
synthesized according to Example 1-1.
Z2-phenyl-4-(3,4-dichlorophenyl)imidazole was
synthesized according to Example 1-2.
2-phenyl-4- (2, 4~dichlorophenyl) ~5~
20  methylimidazole was synthesized according to Example 1-3.
2-phenyl~4-(3,4-dichlorophenyl) -5-

methylimidazole was synthesized according to Example 1-4.

Synthesis of 2-(2,4-dichlorophenyl)-4-phenyl-5-

25 methylimidazole




100 M of acetic acid for 5 hours. After the conpletion 5 of reaction, the
obt ai ned reaction solution was allowed to cool to a roomtenperature, and
poured into a |arge amount of dilute ammonia water. The precipitated solid
was filtered off and washed with water, followed by recrystallization
frommethanol, giving 16.4 g of 10 colorless powdery crystals (54%yield).
The nelting point, thin |layer chromatography Rf value, NMR, and
mass-spectral data of the obtained crystals were as follows. np. 143-145C
15 TLC (silica gel, chI orof orm et hyI acetate=9/1): Rf=0.65 NWVR(CDCL3):
82.5 (s, 3H), 7.3- 8. 4 (m 8H M5 miz(0):°304(69), 302(M-, 100), 267(2),

2. 4:dl phenyl | m tiazol ¢ & %1%‘” bibny8’ sty 51 L G SSRGS e
by the net hoc&(;%scl os%d )apg@esze 3,) o%e%azt LSNP ClI)I [ cat| Qfﬂs No.
heny?lj] 4701 rf 8 E

7-243053. 4-chFor op 4- pherf Was sy fesi 28
accordance w n o] L.as ng_2-2
of this spe0|¢¢c%pﬁ%}fsly JD% §llmj Hﬁt}lﬂr% gﬁgglgdg%y e%%/gg%use as t%gfﬂu}g B

benzal dehyde q@mQUNds acetic acid for 5 hours. After the completion
5 of reaction, the obtained reaction solution was allowed to
cool to a room temperature, and poured into a large amount
of dilute ammonia water. The precipitated solid was
filtered off and washed with water, followed by
recrystallization from methanol, giving 16.4 g of

10 colorless powdery crystals (54% yield).

The melting point, thin layer chromatcgraphy Rf
value, NME, and mass~-spectral data of the obtained
crystals were as follows.

* mp. 143-145°C
15 * TLC (silica gel, chloroform/ethyl acetate=9/1):
Rf=0.65
* NMR(CDCls): 82.5 (s, 3H), 7.3-8.4 (m, 8H)
* MS m/z(%): 304(69), 302(M+, 100), 267(2), 225(2),
199(2), 172(6), 151(4), 130(31), 1G3(23), 89(17), 77(17}
20 2,4-diphenylimidazole and 2,4-diphenyl-5-
methylimidazole were synthesized by the method disclosed
in Japanese Unexamined Patent Publication No. 7-243053.
2-{4~-chiorophenyl} -4-phenylinidazole was
synthesized 1in accordance with the synthesis method

25 disclosed in Examples 2-1 and 2-2 of this specification.



to be used as a starting material.

2- (4-chl or ophenyl) - 4- phenyl - 5- et hyl i m dazol e was synt hesi zed according to
the synthesis nmethod 5 disclosed in Exanples 2-3 and 2-4 of this
specification. 4-chlorobenzal dehyde was used as the benzal dehyde conpound
to be used as a starting material. 2-phenyl-4-(4-chlorophenyl)im dazol e
was synthesized in accordance with the synthesis nmethod 10 disclosed in
Exanples 1-1 and 1-2 of this specification. 4'-chloroacetophenone was used
as the acetophenone conpound to be used gg a starting material.

2- phenyl - 4- (4- chlorophenyl) 5-met hyl i m daZzol'e was synthesized in
accordance mﬁ% ?OIO nthe q%thod 15 %ISC|OS€d in ExanBIes 1-3 and 1-4
of this specification: 42 ?ﬁ?ﬁ Prdpr opfigrione WA heed2hdefkdepreprephgnone

conpound to bg,usgd tartin mat er i The eval uation test nethod for
the surface t?eatn%n? ?%%ﬁ%5| ?%%sn%r% €?Eﬁﬁ n Exanples 3-1 to 3-10 20

and Conparative Exanpl es_ at er
expl ai rr]rgd bel ow. Engu%fl onj%ifsth &jf deraékfer\%f ggra?tdr%Jr CH?%I;

P ted . 5
(lr:azgteh) vler hggaﬁfna??féf{ﬁﬁggx@ff a Q&ééx?dﬁl?&xy £ £ES1 N JTRASWING 10 1Ty

5 disclosed in Examples 2-3 and 2-4 of this specification.
4-chlorobenzaldehyde was used as the benzaldehyde compound
to be used as a starting material.

2-phenyl-4~ (4~chlorophenyl) imidazole was
synthesized in accordance with the synthesis method
10 disclosed in Examples 1-1 and 1-2 of this specification.
4’ ~chlorcacetophenone  was used as the  acetophenone
compound to be used as a starting material.
2-phenyl-4~(4-chlorophenyl) ~5-methylimidazole
was synthesized in accordance with the synthesis method
15 disclosed in Examples 1-3 and 1-4 of this specification.
4’ -chloropropiophenone was used as the propiophencne
compound to be used as a starting material.
The evaluation test method for the surface
treatment compositions prepared in Examples 3-1 to 3-10
20 and Comparative Examples 3-1 to 3-6, which are described

later, is explained below.

Evaluation test for solder flow-up rate properties

Printed wiring boards made of a glass epoxy

25 resin nmeasuring 120 mm (length) x 150 mm (width}! x 1.6 mm



(thi ckness) having 300 copper through-holes with an inner dianeter of 0.80
nm was used as test pieces. Each test piece was degreased with an
aci d- based cl eaner, and soft- etched using a sulfuric acid/ hydrogen

per oxi de- based 5 chem cal agent and was then rinsed with water. Thereafter,
the test piece was imersed in the surface treatnent conposition kept at a
liquid tenperature as shown in Table 1 for a predetermned tinme as shown
in Table 1, followed by washing with water and drying, to forma chem ca

| ayer 10 about 0.1 to about 0.5 mthicknegs_ on the copper surface. The
surface-treated test piece was subjected to three cycles of refl ow heating

in which th d f.l
(trade” name: PROLTTBRE 306 Rt dot Az by vebeinietas. T3t Ty
SUbsequent|y'é%ﬁﬁgﬂéﬁgoﬁa§ @@r%ﬁfmﬁgs“hﬁgdaeﬂiOMés§°§@@Eb@9 devi 68 test

(conveyor speed: 1.0 minminute). The sol der used was tin-| eutectlc

sol der Wi th i Lonpest taon & sE&3% L LR éHda%?L%Jb%%@d(%l%d’&' gmr)d ééf@de
nane: H63A, manufactured by Senju Metal Industry 20 Co., Ltd.), and

flux used foretstlederingings dS- 64VBSr icmanufattiyas dun K%r&ﬁlde%@béd The
soldering tenperature was 240C. Test piece surface treated as above were
al so sol der ethausiaeg |eepdtf reeel selderhéem thessaneitanneteas fDiereafter,
the test piece was immersed in the surface treatment
composition kept at a liquid temperature as shown in Table
1 for a predetermined time as shown in Table 1, followed
by washing with water and drying, to form a chemical layer
10 about 0.1 to about 0.5 pm thickness on the copper surface,.
The surface-treated test piece was subjected to
three ©cycles of reflow-heating in which the peak
temperature was 240°C using an infrared reflow oven (trade
name: MULTI-PR0O-306, manufactured by Vetronix Co., Ltd.)
15 and subsequently soldering was performed with a flow
soldering device (conveyor speed: 1.0 m/minute).
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
20 Co., Ltd.), and the flux used for soldering was J5-64MSS
(manufactured by KOKI Co., Ltd.). The soldering
temperature was 240°C.
Test pilece surface treated as above were also
soldered using lead-free solder in the same manner as for

25 the tin-lead eutectic sclder. The solder used was lead-



25 the tin-lead eutectic solder. The sol der used was |ead -71- free sol der
(trade name: H705 "ECCSOLDER', manufactured by Senju Metal Industry Co.,
Ltd.) with a conposition of 96.5%tin, 3.0%silver and 0.5% copper (% by
wei ght), and the flux used for soldering was JS-E-09 (manufactured by 5
KCOKI Co., Ltd.). The reflow heating peak tenperature was 245C, and the
sol dering tenperature was al so 245C. For the soldered test piece, the
nmeasured result was indicated by the proportion (% of the nunber of
copper through-holes in which the solder_was filled up to 10 the copper

| and of the copper through-holes with respect to the total nunber of

copper thrOUghr@@'@616390(@959@?Fam@hePTBQG"ﬁebg%iﬁﬂ%yFa%hég%éggﬁrgggﬁﬁbr

copper surface is large, the nolten solder penétrates i'nsi

and of the throuoh-hol . Nore epect freal 151} {Re nurber BT Hrodbn Rl s
whose upper béands wene Sobdersed was draf de.5satdese vets abll LY aRd g
solderability to the copper would be judged to be excellent. %0 (alU&ti on
test for sol dehesprieadatrdd t§oPrbotadrivhgi Rgsboar-ds- omdenofiy 82 8 @584 epoxy
5 KOKI Co., Ltd.). The reflow-heating peak temperature was
245°C, and the scldering temperature was also 245°C.

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

10 the copper land of the copper through-hcles with respect
to the total number of copper through-holes (300 holes).

When the solder wettability on the copper
surface 1is large, the molten solder penetrates inside each
copper through-hole, whereby the molten solder readily

15  £ills it to the upper land of the through-hole, More
specifically, if the number of through-holes whose upper
lands were soldered was large, solder wettability and
solderability to the copper would be Jjudged to be
excellent.

20

Evaluation test for solder spreadability

Printed wiring boards made of a glass epoxy
resin measuring 50 mm (length) x 50 mm (width} x 1.2 mm
{(thickness) was used as test pieces. Each printed wiring

25 board had a circuit pattern in which 10 pieces o¢f a



resin nmeasuring 50 mm (length) x 50 mm (width) x 1.2 mm (thickness) was
used as test pieces. Each printed wiring 25 board had a circuit pattern in
whi ch 10 pieces of a -72- copper-foiled circuit with a conductor w dth of
0.80 mMm and a length of 20 mMmmwere forned in a width direction at
intervals of 1.0 mm The test piece was degreased wth an acid-based

cl eaner, soft-etched using a sulfuric 5 acid/ hydrogen peroxi de based

chem cal agent, and was then washed with water. Thereafter, the test piece
was imersed in a surface treatnent ageniokept at a liquid tenperature as
shown in Table 1 for a predetermned tine as shown in Table 1, followed by

washi ng wi t h wgesr-ands 1y deyipg; tt %lftc?lr m 2 chamiceah: |@@n aBeuly Gol0yo

0.50 pm thickness on the copper surface. The surface-treated test piece

was subj ect ecaridd a onengyel €ropor ghl ewrheaivi@d v Ghi dhe Ppeak-t epesature
was 240C using an infrared reflow oven (trade name: 15 MILTI - PRO 306,

manuf act ur ed bycadetalonixt C0.Q ihd. )the Theyeafiats wad i dedeadssol Werh past e
was printed on the center of the copper circuits using a netal mask of 1.2
mm apert ur e adiiaidissredand dishiprm t hi ckngiss: t@ngb r eflhoiwmdeatd ng swbduric
conducted at the above-described conditions for 20 soldering. The tin-I|ead
sol der pa3t e afsielf higk carereprecesde based chemical agent, and was then

washed with water. Thereafter, the test piece was
immersed in a surface treatment agent kept at a liquid
temperature as shown in Table 1 for a predetermined time
as shown in Table 1, followed by washing with water and

10 drying, to form a chemical layer about 0.10 to 0.50 pum
thickness 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:

15 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 um thickness, and reflow-heating
was conducted at the above-described conditions for

20  scoldering. The tin-lead solder paste used was an eutectic
solder (trade name: 0Z-63-330F-40~10, manufactured by
Senju Metal Industry Co., Ltd.) composed of 63% tin and
37% lead (% by weight}.

Test pieces surface treated as above were also

25 soldered using lead-free solder paste in the same manner



sol der (trade nanme: QOZ-63-330F-40-10, manufactured by Senju Metal Industry
Co., Ltd.) conposed of 63%tin and 37% | ead (% by weight). Test pieces
surface treated as above were also 25 soldered using | ead-free sol der
paste in the same manner -73- for the tin-lead sol der paste. The |ead-free
sol der used was conposed of 96.5%tin, 3.0%silver and 0.5% copper (% by
wei ght) (trade name: M/05-221BMb-42-11, manufactured by Senju Metal
| ndustry Co., Ltd.). The peak tenperature of 5 reflow heating attained
before and after the solder paste print i_qg_was set to 245C. The length
(mm of solder which wet and spread over the copper circuit of the
obt ai ned test -pi.e was red. . 10 Wen the_ |l ength s |l onger, sol der

f —— . )
wettability aﬁg ggllederé)biql%%?j; Sm%lﬂecf tf)ea?th%gegnf% g@%i@éﬁeﬁ%idﬁah‘&lg@ 3-1
2- (2, 3-di chl of;gphenylhz44Phenyls 3= met-hyld m dazol e_as an_jm dazol e
conmpound, acetic acig as an aci % C(])tgﬁlér g‘cde‘i g%jé W a® th5§aFPPQﬁ5 (
ammoni um  br opl,dgeagnh@) et kdge WehRedi 559569 1 nsign-gxch (8ky $8
that a composition gs shown i?] Tab?e 1 was o%t g?ngg. %Thgggﬁl?ﬁasutrﬁgn%y
adjusted 1o 35dnPut NeBAMDTNAUWRLET d0, Ltd.). The peak temperature of

ae

5 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.

10 When the length was longer, solder wettability

and solderability would be judged to be excellent.

Example 3-1

2-(2,3-dichlorophenyl) -4-phenyl~5~
15 methylimidazole as an imidazole compound, acetic acid as
an acid, copper acetate as a metal salt and ammonium
bromide as a halide were dissolved in ion~-exchanged water
S0 that a composition as shown in Table 1 was obtained.
The pH was then adjusted to 3.1 with ammonia water to
20 prepare a surface treatment composition.

Subsequently, a printed wiring board test piece
was immersed for 60 seconds in the surface treatment agent
whose temperature had been adjusted to 40°C, followed by
washing with water and drying. The solder flow-up rate

25 and spreadability of the solder paste were then measured.



20 prepare a surface treatnment conposition. Subsequently, a printed wiring
board test piece was imersed for 60 seconds in the surface treatnent
agent whose tenperature had been adjusted to 40C, followed by washing
with water and drying. The solder flowup rate 25 and spreadability of the
sol der paste were then neasured. -74- Exanples 3-2 to 3-10, Conparative
Exanples 1 to 6 Conpositions for surface treatnent having the conpositions
shown in Table 1 were prepared in the sane 5 manner as in Exanple 3-1.
Subsequently, surface treatnent was condughied at the conditions shown in
Table 1, followed by washing with water and drying. The sol der fl ow up
rate and spreadability of the sol der paste were then neasured. Table 1
shows the test results of each 10 conposition prepared in Exanples 3-1 to
3-10 and Conpar at Exgmexespdes dot®-60, -TEn Mt dPe NixX@pRsW' ' tMsn mN

Compositions for surface treatment having the
compositions shown in Table 1 were prepared in the same
5 manner as in Example 3-1. Subseguently, surface treatment
was conducted at the conditions shown in Table 1, followed
by washing with water and drying. The solder flow-up rate
and spreadability of the sclder paste were then measured.
Table 1 shows the test results of each
16 composition prepared in Examples 3-1 to 3-10 and

Comparative examples 1 to 6.
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-77-
The test results shown in Table 1 are described
hereafter. The imidazole compounds used in the present

invention have, as shown in Examples 3-1 to 3~10, a basic
2, 4-diphenylimidazole compound skeleton with two hydrogen
atoms of one of the phenyl groups bonded to the 2- or 4-
position of the imidazole skeleton being substituted with
two chlorine atoms. In the imidazole compounds used in
the Comparative Examples, the above-menticned phenyl
group is not substituted with chlorine atoms, or is
substituted with only one chlorine atom.

As 1is evident from Table 1, the test results of
Examples and Comparative Examples showed a 90 to 100%
sclder flow-up rate when soldering was conducted using a
tin-lead eutectic solder, and few differences between
Examples and Comparative Examples can be seen.

However, while the solder flow-up rate showed
90 to 100% in the case of using lead-free solder in
Examples, it showed only about 30 to about 60% in the
Comparative Examples. As evidenced above, it can be seen
that when soldering was conducted using lead-free sclder,
the solder wettability was remarkably improved by
treating the copper surface using the surface treatment
composition of the present invention.

The value exhibiting soclder spreadability when

using a tin-lead eutectic solder was about 2.9 to about
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uopenjen3d -77- The test results shown in Table 1 are describe
The i m dazol e conmpounds used in the present invention have,

shown in Exanples 3-1 to 3-10, a basic 2, 4-diphenylim dazol e conpound
skel eton with two hydrogen 5 atoms of one of the phenyl groups bonded to
the 2- or 4- position of the imdazole skeleton being substituted wth
chlorine atons. In the imdazole conpoundsgused in the Conparative

Exanpl es,

t he above-nenti oned phenyl group is not substituted with

chl orine atong,o Ok SinlGsihstdd utbed %%&9”'2’. ”%oCh%}Qé!gEe ALPM, AS; S

evident from Table 1, the test results o

Exanpl es an nparative

Exanpl es showefna 20t 10 10Q%np3elsderafd ovnup rat ecwhen,sokdeni ng, Mas e
conducted using a tin-lead eutectic solder, and few differences between
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solder spreadability obtained in Examples was better than
that in Comparative Examples. In contrast, when lead-free
solder was used, the value exhibiting solder
spreadability was about 1.6 to about 1.7 mm in Examples
but about 1.5 to about 1.6 mm in Comparative Examples. As
evidenced above, it can be seen that when soldering was
conducted using lead-free solder, the solder wettability
was remarkably improved by treating the copper surface
using the surface treatment composition of the present
invention.

These effects originate from the fact that the
imidazole compounds of the present invention have a 2,4-
diphenylimidazole compound skeleton in which two hydrogen
atoms of one of the phenyl groups bonded to the 2- or 4-
position of the imidazole skeleton is substituted with

two chlorine atoms.

INDUSTRIAL APPLICABILITY

The imidazole compound of the invention can be
suitably used as a component of a water-based surface
treatment composition for copper or copper alloy at the
time of soldering electronic components to copper  or

copper alloy circuit on a printed wiring board using
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15 Exanpl es and Conparative Exanpl es can be seen. However, while the sol der
flowup rate showed 90 to 100%in the case of using |ead-free solder in
Exanpl es, it showed only about 30 to about 60%in the Conparative
Exanpl es. As evidenced above, it can be seen 20 that when sol dering was
conducted using | ead-free solder, the solder wettability was remarkably

i nproved by treating the copper surface using the surface treatnent
conposi tion of the present invention. The val ue exhibiting sol der
spreadability when 25 using a tin-|ead eggectic sol der was about 2.9 to
about -78- 4.0 nn1|n Exanples and about 2.9 to about 3.7 mmin Conparative
Exanpl es, and caniﬁe seen that the solder spreadability obtained

i n Exanpl es mas eFF thafi®"that in Conpar ati ve Exanples. In contrast,
when |l ead-free 5 sol der was used, the value exhibiting sol der

spreadability was about 1.6 to about 1.7 mmin Exanples but about 1.5 to
about 1.6 mmin Conparative Exanples. As evidenced above, it can be seen

t hat when sol dering was conducted using | ead-free sol der, the sol der
wettability 10 was remarkably inproved by treating the copper surface
using the surface treatnent conposition of the present invention.



These effects originate fromthe fact that the imdazole conmpounds of the
present invention have a 2,4- 15 di phenylim dazol e conpound skel eton in

whi ch two hydrogen atons of one of the phenyl groups bonded to the 2- or 4-
position of the, im dazole skeleton is substituted with two chlorine
atonms. 20 | NDUSTRI AL APPLI CABI LI TY The i m dazol e compound of the invention
can be suitably used as a conponent of a water-based surface treatnent
conposition for copper or copper alloy at the tinme of soldering electronic
conponents to copper or 25 copper alloy circuit on a printed wiring board
using -79- |ead-free solder. -80- CLAI M5" 847 A wat er - based conposition for
treating copper or copper alloy surfaces for |ead-free soldering, the
conposition conprising an imnm dazole co H8°represented 5 by general

formula (1): g.RF&qgﬂ%%lﬁgggé(ggmposition for treating copper or

copper alloy surfaces for lead-free soldering, the
composition comprising an imidazole compound represented

5 by general formula (1):

Eiiiéﬁ

Rd-

N

NH (M

§

wherein R' is nydrogen or methyl, and either R? and R?

represent chlorine and R* and R® represent hydrogen, or R?

and R’ represent hydrogen and R' and R® represent chlorine.
10

2. A water-based composition for treating copper or

copper alloy surface for lead-free soldering, the

composition comprising an acid and an imidazole compound

represented by general formula(l):



/vi R4 RS wherein RL is hydrogen or nethyl, and either R2 and R3
represent chlorine and R4 and R5 represent hydrogen, or R2 and R3
represent hydrogen and R4 and R5 represent chlorine. 10 2. A water-based

conposition for treating copper or copper alloy surface for |ead-free

sol dering, the conposition conprising an acid and an im dazol e conpound
represented by general formula(l): -81- 2 RQ RNNNH (1) Ra R6 wherein Rl
i s hydrogen or nmethyl, and either R2 and R3 represent chlorine and R4 and
R5 represent hydrogen, or R2 and R3 represent hydrogen and R4 and R5
represent chlorine. 5 3. A water-based chposition according to Caim?2
wherein the imdazole conpound represented by general formula (1) is
present in an Rfount of 0.01 to 10% by wei ght based on the whole

conposition and \

R® NG NH (D)
| AN
/X
R* R®
wherein R' is hydrogen or methyl, and either R? and R®

represent chlorine ard R' and R® represent hydrogen, or R?

and R’ represent hydrogen and R’ and R® represent chlorine.

5
3. A water-based composition according to Claim 2 wherein
the imidazole compound represented by general formula (1)
is present in an amount of 0.0l to 10% by weight based on
the whole compesition and
10 the acid is present in an amount of 0.1 to 50%

by weight based on the whole composition,
wherein the acid is at least one member
selected from the group consisting of C;-Cy; saturated or
unsaturated aliphatic monocarboxylic acids, Cp~Cg
15 saturated or unsaturated aliphatic dicarboxylic acids, Cy
or Cg aromatic carboxylic acids, C¢~Cg aromatic sulfonic
acids, hydrochloric acid, phosphoric acid, sulfuric acid

and nitric acid.



10 the acid is present in an amount of 0.1 to 50% by wei ght based on the
whol e conposition, wherein the acid is at | east one nenber selected from
the group consisting of Cl-Cl2 saturated or wunsaturated aliphatic

nonocar boxylic acids, C2-C6 15 saturated or unsaturated aliphatic :
di carboxylic acids, C7 or C8 aromatic carboxylic acids, C6-C(c) aromatic
sul fonic acids, hydrochloric acid, phosphoric acid, sulfuric acid and
nitric acid. -82- 4. A water-based conposition according to Caim?2 further
conprising a copper conmpound. 5 S. A water-based conposition according to
Claim4 wherein the copper conpound is a82teast one menber selected from
the group consisting of copper halides, copper salts of acids and copper
hydroxi de, and is present in an anount of 0.01 to 10% by wei ght based on

the whol e conposi,ti on. _éo 6., A process for treating copper or copper alloy
surface for 1ead-t'PEETSEPIES MRS ordt S3C ToHpH sithd: | aioht Acki righear

with the water-based

copper or co |J.Qy- containing materi al
conposi ti on %E%Sé%%% P 45 PPR pr e for treating copper or copper alloy

surface

5 5. A water-based composition according to Claim 4 wherein
the copper compound is at least one member selected from
the group consisting of copper halides, copper salts of
acids and copper hydroxide, and is present in an amount
of 0.01 to 10% by weight based on the whole composition.

10
6. A process for treating copper or copper alloy surface
for lead-free soldering, the preocess comprising
contacting a copper or copper alloy~containing material
with the water-based composition of Claim 1.
15
7. A process for treating copper or copper alloy surface
for lead-free soldering, the process comprising
contacting a copper or copper alloy-containing material
with the water-based composition of Claim 2.
20
8. A soldering process comprising
contacting a copper or copper alloy-containing
material with the waﬁer~based composition of Claim 1 and
soldering the copper or copper alloy-containing

25 material using a lead-free solder.



for | ead-free soldering, the process conprising contacting a copper or
copper alloy-containing material wth the water-based conposition of C aim
2. 20 8. A soldering process conprising contacting a copper or copper

all oy-containing material with the water-based conposition of Caim1l and
sol dering the copper or copper alloy-containing 25 material using a

| ead-free solder. -83- 9. A soldering process conprising contacting a
copper or copper alloy-containing material with the water-based
conposition of Claim2 and 5 soldering the copper or copper

all oy-containing material using a Iead-F?gé sol der. 10. Use of a conpound
represented by general formula (1): 2\~ R CN NHR3 (1) R4 R5 10
wherein RL is hydrogen or nethyl, and either R2 and R3

9. A soldering process comprising

contacting a copper or copper alloy-containing

material with the water-based composition of Claim 2 and

soldering the copper or copper alloy-containing

material using a lead-free solder.

10. Use of a compound represented by general formula (1):

R4 R®

10 wherein R' is hydrogen or methyl, and either R® and R
represent chlorine and R’ and R® represent hydrogen, or RZ

3
and R” represent hydrogen and R? and RY represent chlorine

r

as an agent for treating copper or copper alloy surface
for lead-free soldering.

15

11. An imidazole compound represented by general formula

(1) :



represent chlorine and R4 and R5 represent hydrogen, or R2 and R3
represent hydrogen and R4 and R5 represent chlorine, as an agent for
treating copper or copper alloy surface for |ead-free soldering. 15 11. An
i m dazol e conpound represented by general formula (1) 84- RR R C~ R3\
NH (1) /vl R R5 wherein R is hydrogen or nmethyl, and either R2 and R3
represent chlorine and R4 and R5 represent hydrogen, or R2 and R3
represent hydrogen and R4 and.- R5 represent chlorine, with the proviso that
2- (2, 4-di chl or ophenyl) - 4- phenyl - 5- - met hyl i m dazol e,

2- phenyl -4- (2, 4- dlchlorophenyl)lnldazgle and

2-(2, 4-di chl orophenyl ) - 4- pheny] . i md 6Ie are excl uded.

R* RS

wherein R* is hydrogen or methyl, and either R? and R® represent
chlorine and R’ and R® represent hydrogen, or R? and R? represent
hydrogen and R® and R® represent chlofine, with the proviso that
2-(2,4-dichlorophenyl} ~4-phenyl-5-methylimidazole,
2-phenyl-4-(2, 4-dichlorophenyl)imidazole | and
2-(2,4-dichlorophenyl) ~4-phenylimidazole are excluded.



