*-1- DESCRI PTI ON NOVEL | M DAZOLE COVPOUND AND USE THEREOF 5 10 TECHNI CAL

FI ELD The present invention relates to a novel i mdazole 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 nethod for soldering copper or copper alloys. BACKGROUND
OF THE INVENTION I n recent years, surface nmount technol ogy with high
density has been wi dely adopted. Such surface nount technol ogies are
classified, anong others, into double 15 sided surface nmount technology in
which chip type parts are joined with use of sol der paste, and hybrid
nmount technol ogy which is a conbi | rface nount technol ogy of
chip type parts using sol der paste%ﬁﬁgﬂhéﬁ%ﬁﬁh-hole nount technol ogy of
discrete parts. In 2Qw®kthelBRYPE,EPFELEBSENDA ﬁ§|@§§_ Wepk g board is
subjected to two or nore sol dering steps, an% hus it 1s exposed to high
tenperatures resulting in a severe thermal history. Oxide filmformation is
accelerated by heating the surface of copper or copper alloys constituting

the 25 circuit part of a printedmuymneboasd,p and thus the

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 soldering copper or copper alloys.

10

BACKGROUND OF 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 jJjoined with use of solder paste, and hybrid mount
technology which 1s a combination of surface mount
technology of chip type parts using solder paste and
through-hole mount technology of discrete parts. In

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 formation is accelerated by heating
the surface of copper or copper alloys constituting the

25 circuit part of a printed wiring 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 from
air oxidation, a chemcal 5 layer is generally fornmed on the surface of
the circuit part using a surface treating agent. It is necessary, however,
that good solderability 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 thernmal history of

mul tiple cycles. Tin-lead alloy eutectic,solders have been conventionally
used for nounting electronic conponents to a printed wiring board, etc. In

recent yearssuﬁgmquﬁg&%giggﬁﬁggTséggéefgg%%ko%gqg%hat the | ead contai ned

in the solder alloy a Runan gﬁ? gﬁadthus t he use of

| ead-free ScééﬁﬂefébfkﬁﬂyﬁxL Accordi ngly, various |ead-free solders are
being considered. For exanple, |ead-free solders have been 20 suggested in

whi ch one or nore net als ore1eGh +as prok¥er, thel E%pr&SEEE:Euiicnpék'm ant i mony,
copper, etc., are added to a base nmetal of tin. The convent onal?y used

tin-lead eutEst imristedewi dishie¥eelrde Firokn awet babidhitihnonat Beesycbace of
substrate, 25 particularly copper, and thus strongly adheres to copper,
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 circuit part even

10 after the copper circuit 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 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, lead-free solder is
inferior to the conventionally used tin-lead solder in wettability on a
copper surface, and thus exhibits poor solderability and | ow bondi ng
strength due 5 to voids and ot her bondi ng defects. Therefore, when using

| ead-free solder, it is necessary to select a solder alloy with superior
solderability and a flux which is suitable for use with |ead-free sol der

A surface treatnent agent for use in 10 preventing oxidation on the surface
of copper or a copper alloy is also required to have functions for
inproving the wettability and solderabiTity of the |ead-free solder. Many

| ead-free soldgrs-have igh elting.point and a sol deri tenperature
that is about 20 fgﬁgbéﬁgnggbéggfébﬁgéﬁ rt %UF?ékia%)'t e %#ﬁﬁﬁnionally

used tin-Ieasheidecltd G ¥ de- +HNYse EPEV%HE&?Q%%EQ?E%%?QE%ggfg%%gor use

in the process of soldering wth [ead-free so ave

charact eri stdsldr hei Retabla 1t f enmaacopher cakrhayer H’{it'ﬂhgécel | ent heat
resi stance. 20 Many i m dazol e conmpounds, such as 2- al kyl'i m dazol e,

2-aryl i m dazetreibitsalgodhenaideirdazoliey dngal¥lbspabnhgazebéngth due |

2- ar al kyl benzi m dazol e conpounds, etc., have been considered as active

i ngr edi eht s forva dsurinac ethieredboreEihgageftctALl of these im dazol e

conmpounds, 25 however, have been considered for use with a tin-I|ead

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 reguired to have functions for improving the

" wettability and solderability of the lead-free solder.
Many lead-free solders have a high melting point,
and a soldering temperature that is about 20 to about 50°C

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, 2-arylimidazole, 2-alkylbenzimidazole, 2-
arylbenzimidazole, 2-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




‘-4- eutectic solder, and thus give insufficient wettability, resulting in
i nadequat e sol derability when used for use in the process of soldering
with | ead-free solder. U S. Patents 5,498,301 and 5, 560, 785 and EP 5
0627499 A, for exanple, propose a surface treatnent agent containing as
an active ingredient an imdazole conpound having an aryl group at the 2-
and 4-positions of an imdazole ring and represented by general fornula
(A, R (A 10 wherein Ris hydrogen or nethyl; RL and R2 are hydrogen,

| oner al kyl or hal ogen; and R3 and R4 arg_hydrogen, |ower alkyl, hal ogen,
| ower al koxy, di-Iomer aIkyIanino cyano or nitro. These references

di scl ose in Exaopl £ phena{acgq gﬁ%}e{f%%gu%q a&eﬁe%@kegggm

2-(2, 4- dlchlorophenyl) azo € as an active |Xgredient,

and di scl osged et i AEstss ifrfgde%ﬂiad;%r é&ﬁ&@ﬂﬂl&%ﬁk}ﬂens%éad%&' Lty % a

sol der paste were carried out using -5- said face treatnent agent
However, thetisolgiescesedhi 4IRS AL it VAR - tirkRB- keadeut ecti solder

and the references are totally silent as to whether solder wettability is
i nproved and 5 good sdl.der aeiteritys i55 4atgt, @ionednwhenskeadskr epgsebder is
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 (2),

(A)
[ Xy
LN

10
wherein R is hydrogen or methyl; R; and R, are hydrogen,
lower alkyl or halogen; and R; and Ry are hydrogen, lower
alkyl, halogen, lower alkoxy, di-lower alkylamino, cyano
or nitro. 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 solder paste were carried out using




'used. Japanese Unexam ned Patent Publication No. 7- 243053 discl oses

2, 4-di phenyl i m dazol e and 2, 4-di phenyl -5- nethyli m dazol e as a surface
treatment agent for copper 10 and copper alloys. It is also disclosed in
Exanpl es thereof that 2,4-diphenylim dazole and 2, 4-di phenyl -

met hyl i m dazol e are used as a surface treatnent agent for copper and
copper alloys, particularly for inproving the solder wettability and

sol der flowup rate of a solder 15 paste containing |ead. This publication
al so discloses a process for synthesizifng 2, 4-di phenylim dazole as
illustrated by the follow ng reaction schene (1): Reaction Schene (1) -6

NHO 11 11 Sdidlgdﬁﬁgbeltfgg%ﬂentx ?k (3a) wherein X is chlorine or
brom ne, and additionally a process synt hesi zi ng

2, 4- di phenyl - 5- net hyl ingWdaza! e tas sbhbust Lakgd;RY ¢hbeef pLLOW g T gaction
schene (2): 5 Reaction Schene (2)

tin-lead eutectic solder, and the references are totally
silent as to whether solder wettability is improved 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
lelowing reaction scheme (1):

Reaction Scheme (1)




0 0 11 11 CHO 4,\ (4a) (5a) CH3COOH + 2NH4' CH3CO2 - 3H20 (6a) U.S.
Patent No. 5,498,301 (p. 4) and EP 0627499 Al (p. 5) corresponding to
Japanese Unexam ned Patent Publication No. 7-243053 suggest that

2- phenyl -4 10 (dichl orophenyl)i m dazol e and 2- phenyl - 4-(di chl orophenyl) -
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- particular as a treatnment agent for inproving the
solder wettability and solder flowup rate of a solder paste containing
| ead. Further, these references suggest a process for producing an

i m dazol e conpound having one or 5 nore substituents at each phenyl group
of the 2- and 4- positions by the followi ng re ion schenmes (3) and (4).
Reaction Schenme (3) RA NHO Il 11

I i
QC—NHz + @C—{l)}-iz — N\ NH
X ~H0 (38)

~ HX
(la) (2a)

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

5 Reaction Scheme (2)

o O
.
CHO + C=C—CHjs
CHa

(4a) - (5a) T

CHLCOOH N AN
+  2NH4CH;COp ———— (7a)
—3H,0
(6a) 2

U.S. Patent No. 5,498,301 (p. 4) and EP 0627499

A1 (p. 5) corresponding to Japanese Unexamined Patent
Publication No. 7-243053 suggest that 2-phenyl-4-

10 (dichlorcephenyl) imidazole and 2-phenyl-4- (dichlorophenyl) ~-
S-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




‘CNHR2 + GCCH2 RO R2 MA (8a) (9a) / #\J RB R4 wherein RL and R2 are
hydr ogen, |ower al kyl or hal ogen; 10 and R3 and R4 are hydrogen, | ower
al kyl, hal ogen, | ower al koxy, di-lower alkylamno or nitro. Reaction
~Schenme (4) RBa RlLa 00 Il Il CCH + C-CH3 Ra (11 a) + 2NH4CHICO2
(13a) (10a)

- -
particular as a treatment agent for improving the solder
wettability and solder flow-up rate of a solder paste
containing lead. Further, these references-suggest a
pfocess 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)

R4/ Ry N X ~HX N (102)
(8a) {9a) i ~

X

Ra

wherein R; 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)

RBa R1a R1a
(oo o (30 ()
CHO + (— C—C—CH E
S S e A o
Raa Rz Rs
(11a) (12a) C N NH
. 2NHCHCO, CH3COOH (14a)
—3H,0 N

(13a) |

-~
A2

Raa R 4a




-8- wherein Ria and Rea are hydrogen, |ower alkyl or halogen; and R3a and
Rda are hydrogen, |ower alkyl, hal ogen, |ower al koxy, di-Ilower alkylam no
or nitro. Neither U S. Patent No. 5,498,301 nor EP 0627499 5 A, however,
di scl ose that 2-phenyl-4- (dichlorophenyl)im dazole and

2- phenyl - 4- (di chl or ophenyl ) - 5-net hyl i m dazol e were actual |l y synt hesi zed.
No CAS Registry Nunber is given to these conpounds either. Especially, the
reaction schene (4) seemingly 10 suggests that

2- phenyl - 4- (di chl or ophenyl ) -5- net hyl i niglazol e conpounds having a met hyl
group at the 5- position can be synthesized from benzal dehyde, 1-

(di chl or ophepyd Jeily %,pr opangedi 59%&2%%@9 afoqﬂ%%}“?ﬂi{ tﬁmora%gﬁt%aotﬁe- Actual Iy,

however, while benzal dehyde an 'Umacetate are 1ea “Vai | abl e

as i ndustri aind chgmisal s,, §§Edh§‘dlfg%i&m 01&9&??&122}11; 4 roog%ﬁigeqio%?:

conpound is not commercially avai e as an industria mcal or as a

reagent, andaliussy cannraiowke ehiginednounkeastsynt hesi zed, 20 A process for
synt hesi zi ng 1-phenyl -1, 2- propanedi one conpounds is disclosed in U S.

Patent No. 4,107, 210=i theer inn@ntrstsrat tpted 980 39y Nhheskpent26204-
di chl orophenyl )-1, 2-propanedi one and 1-(3, 4-
di chl or opheriyl,) owavsmopatiedilose atear di-phgeholthe 25 di scl osed process.
However, the desired products could
(dichlorophenyl)imidazole and Z2-phenyl-4- (dichlorophenyl) -
S-methylimidazole were actually synthesized. No CAS
- Registry Number is given to these compounds either.
| Especially, the reaction scheme (4) seemingly
10 suggests that 2-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  ammonium acetate are readily available as industrial
chemicals, said 1-(dichlorophenyl)-1, 2-propanedicne
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




-9- not be isolated since the reaction was conplicated and an appropriate
purification nethod could not be found in either case. Thus,

2- phenyl - 4- (di chl or ophenyl ) -5- net hyli m dazol e conpounds have not yet been
successfully 5 synthesized based on the reaction schene (4). The
above-described U S. Patent No. 5,498,301 (the left colum, line 27, page
4, and Exanple 10 in the right colum, page 7), U S. Patent No. 5,560, 785
(left colum, line 24, page 4, and Exanple 10 in the left colum, 10 page
7) and EP 0627499 Al (first line, page 63_and Exanple 10 on page 10)

di scl ose using 2-(2, 4-dichl orophenyl)-4- phenyl-5-nethylimdazole as a

surface treaid®ile AiNladd 1GRPRhe MRS, QLUCLOLE) fazoLE GoaPOYNdS in

whi ch 15 phenyl at the 2-position is substitute rine atons

are not knowpp RASGLERURE /G 1B 1 NVENTHOY éoﬁhashoebbgcfo?%?tfﬁ present

invention is to 20 provide a novel imdazole conpound use as an agent
for treatingidopperasnd mpgerzabhgﬁy§uqi@§§§h1&mplg_ect of the

invention is to provide a conposition for treating copper or copper alloy
surfaces whiethyl seisiexds |enpselddenakiel hby betwsesn! eadcésseu2bysol der
and the surface of the copper or copper alloy -10-
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




‘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 present invention is to 5 provide
a process for treating copper or copper alloy surface which gives good
solderability between | ead-free solder and the surface of the copper or
copper alloy constituting a circuit part, etc., of a printed wring
board, when el ectronic conponents etc., are joined to a 10 printed wiring
board using | ead-free solder. A fourth_ghject of this invention is to
provide a soldering process which gives good solderability to copper or
copper al | oy i : nd; -ikr ol der. i s_cused,.. ] ntors
carried out inten?ﬁgéjﬁggbé%gﬁ%ﬁg %ggﬁfeggcfﬁeogb%vgrl n?ggﬁ%%f%ﬁjects and
obt ai ned t hevodral,| GMdig dlicRAird@s c CohpAnehidageke coppo ed by
general fornmula (1): -11 (1) Ra R5 erngbh-é?g hy%?%gzﬁg%%&ﬁ%§ﬁ§$% and
ei ther R2 amriR&ed egngsenboeitdonisiaqgand B4 rand Re186present hydrogen, or
R2 and R3 represent hydrogen and R4 and R5 represent chlorine,

A third object of the present invention is to

S5 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 object 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.

(i) An imidazole compound represented by general

formula (1):




‘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
wat er - based surface treatnent conposition for use in the fornmation of a
chem cal |ayer when performng | ead-free soldering. 10 (ii) Specifically, a
chem cal layer with excellent heat-resistance, that is, capable of

wi t hst andi ng a high soldering tenperature 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 ghrcuit part with a surface
treatnment conposition containing such a conpound. (iii) When the surface
treatnent conpositjzon containing such a conpound is used for treating a
printed -12- wri board provided with a copper circuit part, wettability
of | ead-free sol der & pper or copper alloy surfaces can be inproved at
the tine of solderipg u# | eqd-free solder, and as a result good

sol derability, in 5%par Rgood sol der flowup rate and spreadability
of the solder, can /e atyarned. The present invention has been .
acconpl i shed baseg3on t ab ﬁ-desﬁtibed findi ngs and provides the
foll owi ng i mdazol e conp d ot s. 10 Item 1. A water-based
conposition for treating copper or

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 is 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 scoldering 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.

(iii) When the surface treatment compositién

containing such a compound is used for treating a printed




‘copper alloy surfaces for |ead-free soldering, the conposition conprising
an i mdazol e conpound represented by general formula (1): /NH (1) /v\ 15
R4 R5 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. -13 Item 2. A conposition according to
Item 1 wherein the conpound represented by general formula (1) is one
wherein Rl is nethyl. 5 Item 3. A conposition according to Item 1 wherein
the conpound represented by general forpula (1) is one wherein R2 and R3
represent hydrogen and R4 and RS represent chlorine. 10 Item4. A

conposi t i on @EEQLIRG P ebeMBIMSLR 0 LBE,e£ompRUNG, T epresent ed by

general formula (1) is at least one ne selec he group

15 i ohl O ophanyl) 4 Ancnyl e el Fodasart. CSpEEL UL g 2,y 2 (24
accordi ng t sdi®mcs \Waer &en ﬁr@)@oved at the time of soldering using
lead-free solder, and as a result good solderability, in
> 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):
(1)
=
L.
/\.’/’
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.




conpound represented by general fornmula (1) is one wherein R2 and R3
represent chlorine and R4 and R5 represent 20 hydrogen. Item 6. A
conposition according to Item5 wherein the conpound represented by
general formula (1) is at |least one nenber selected fromthe group
consi sting of 2-phenyl 25 4-(2,4-dichl orophenyl)-5-nethylim dazol e and
2- phenyl -4 -14 (3, 4-di chl orophenyl)-5-nethylimdazole. Item7. A
conposition according to Item 1 wherein the conpound represented by
general formula (1) is present in 5 an _gmpunt 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 m dazol e conpound represented by

general formtan () : a( ebmgésB&wﬁeaewr&ngswyﬂ{&geﬁ»ﬂ{y (Bl and el ther

R2 and R3 represent chlorine and R4 and repr esent gen, or 15
and R3 reprmomrmbme%b@n@eﬁér@qef%@inatzhnm I $8m Qe ﬁléﬂ@éfﬁ based
conposition according to Item8, "wherein the acid is at |east one nenber
sel ected frdih tisemethylgroup consisting of Cl-Cl2 saturated or unsaturated

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.

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

20  hydrogen.

Ttem 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 Z~phenyl-4-




‘al i phatic nonocarboxylic acid, C2-C6 saturated or unsaturated aliphatic

di carboxylic acids, C7 or CB aromatic carboxylic acids, C6-C8 aromatic

sul fonic acids, 5 hydrochloric acid, phosphoric acid, sulfuric acid and
nitric acid. Item 10. A water-based conposition according to Item 8
wherein the i m dazol e conpound represented by general 10 forrmula (1) is
present in an anmount of 0.01 to 10% by weight 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 whepein the acid is at |east one
menber selected fromthe group consisting of Cl-Cl2 15 saturated or

unsat ur at ed I phatd JRPPEALAGX Lj [ ; saturated or unsaturated
al i phatic digg}box;?ﬁb agﬁﬁgﬁqc g%tggigﬁéﬁggg%ggarboxylic aci ds, C6-C8
aromatic sulfonic acids, hydrochloric acid, phosphoric acid, sulfuric
acid and nitric acid. 20 Item 11. A water-based conposition according to
Item 8 furtihesm CONPAI ebfifosi EOPREACEOP@OMNtk o | T1aIR 12 i Bt e rased
conposition according to Item 11 25 wherein the copper conpound is at

| east one nembmrountd-regaiceehedd bemytherglogpraansi s1j Nos Gbr&apperihal i des,
copper salts of acids and copper hydroxide. Item 13. A water-based

conposi t Pon &k curaimyg dfo 0.108mtd110% by weight based on the whole

composition.

ltem 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):

R4 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.

Item 9. A water-based composition according to Item 8,

wherein the acid is at least one member selected from the




‘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 conposition according to Item 14, 20
wherein the zinc conpound is at 1east one nenber selected fromthe group

consi sting q@rgﬁﬁubdagfg%gﬁyiég %%-éflﬁétggat§8i8§ ﬁgga%gfagg@tent of the

zinc conmpound is 0.01 to by wezg ased on't e conposition. 25

ltem 17. A vl B5hdose thaRImRek,aN AGEAHd BL ¢ 0 J4eM-8 ol £, f urt her _
conprising a hal ogen conpound. ltem 18, A mater-baseg'conp05|t|on accordi ng

to Item17 wheseimide Nappgen carrawbdxy3iat 1keast eneg,meiber 5 sel ected
fromthe group consisting of alkali netal "halides and anmoni um hal i des.

ltem 19. A wetewathias ethtemydsid iaen dag c oLt NG ridhatiemshi ronher aknakhe
hal ogen conmpound is at | east one nenber
hydrochloric acid, phosphoric acid, sulfuric acid and

nitric acid.

Item 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
member selected from the group consisting of C1-Ci

15 saturated or unsaturated aliphatic monocarboxylic acids,
C2-C¢ saturated or unsaturated aliphatic dicarboxylic
acids, C; or Cy aromatic carboxylic acids, Ceg-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.

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

25 wherein the copper compound is at least one member




10 selected fromthe group consisting of alkali nmetal halides and amoni um
hal i des and the content of the hal ogen conpound is 0.001 to 1% by wei ght
based on the whole conposition. 15 Item 20. A water-based conposition
according to Item8 further conprising an organic solvent. Item21. A

wat er - based conposition according to Item 20 wherein the organic sol vent
is at |east one nmenber 20 selected fromthe group consisting of |ower

al cohol's, acetone, N, N-dinethylformam de, ethyl eneglycol and gl ycol

ethers. Item22. A water-based conpositi;gn according to Item 20 25 wherein
the organic solvent is at |east one nmenber -18- selected fromthe group

consisting obeloueiq 3t £ONA. o RGH s NNl IRENYLLQEMRM] g,

et hyl enegl ycol and gly the contén he“organi ¢ sol vent

is 1 to 50% chypaei ghitbasedond %%dﬂ*&%@e@%g%k}ﬁ@; 5 Item 23. A process
I su or

for treating copper or copper alloy aces ead-free sol dering, the
process conprising contacting a copper or copper alloy-containing nateri al
with the water-based conposition according to any one of 10 Itens 1 to 22.

ltem 24. A shtelerlhg pr eeees-beBpai 86MHoS0DL8ETA PG AIik@PRETT 1 COpper
all oy-containing material wth the water-

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 to Item 14,
20 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 composition.

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




‘based conposition according to any one of Itens 1 to 22 15 and sol dering

t he copper or copper alloy-containing material using |ead-free solder.
Item 25. Use of a conpound represented by general forrmula (1) : -19 (1) R4
R5 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 as an agent for treating copper or
copper alloy surfaces for lead-free soldering. Item 26. Use according to
Item 25 wherein the conpound representgd by general formula (1) is one
wherein R1 is 10 nethyl. Item 27. Use according to Item 25 wherein the

conpound reﬂbﬂﬁﬁﬂ;ggﬁgéig r%Shggr sen%%%ﬂls qone wherein R2 and R3

represent hydrogen an orine. 15 Item 28. Use
according to Item 27 wherein the conpound represented by general formula
(1) is at least one nenber selected fromthe group consisting of 2-(2,3

- 20- dichl orophenyd ) - 4- ﬂB@@yLbés@@tBaﬁhp&P@M AW AL th Ttem 17
di chl orophenyl) - 4- phenyl - 5- net hyl i m dazol e.

wherein the halogen compound is at least one 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 solwvent.

Ttem 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.

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

25 wherein the organic solvent is at least one member




‘Item 29. Use according to Item 25 wherein the conpound 5 represented by
general fornmula (1) is one wherein R2 and R3 represent chlorine and R4 and
R5 represent hydrogen. Item 30. Use according to Item 29 wherein the
conpound represented by general fornmula (1) is at | east one nenber 10
selected fromthe group consisting of 2-phenyl-4-(2, 4-

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

di chl orophenyl )-5-nmet hyl i m dazole. Item 31. An im dazol e conmpound
represented by general 15 formula (1)ng;) R R5 wherein Rl is hydrogen or
met hyl, and either R2 and R3 represent "chlorine and R4 and R5 represent

hyd , = t_hyd R4 5 t

Chiorine, CwTRTRE Aot Sl FRS Ehogt Bk ERT op Bhatr ) ShetediA o
thylimd | I , | . <A [ to | 31

whergin R Sttt Ple b BB IR0, ORGP SRR | il L o

and R3 repragfifls hydroge 2nd-Re %@?Eﬁ%_6§853§8néof@éﬁ%if§'1]éElﬁ@?134' A

conmpound according to Item 33, whic S .
(2, 3-di chl ongphenyhc 4=pReny- %h@ehh%b%gﬁéeéﬁtibﬁ?m 35. A conpound

according to Item 31 wherein R2 and
5
Item 23. 'A process for treating copper or copper alloy
surfaces for lead-free soldering, the process comprising
contacting a copper or copper alloy-containing material

with the water-based composition according to any one of

10 Items 1 to 22.

Item 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.

Item 25. Use of a compound represented by general formula

(1):




‘15 represent chlorine, and R4 and RS represent hydrogen. Item 36. A
conpound according to Item 35, which is 2-

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

phenyl - 4- (3, 4-di chl orophenyl ) -5-net hyl i m dazol e. 20 The i m dazol e conpound
of the present invention can forma chemcal |ayer wth excellent

heat -resi stance 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. Mreoveg, -22- wettability of |ead-free
sol ders on the surfaces can be remarkably inproved, and thus good
solderabilityamth |ead-free solder can be attained. The im dazol e
conmpound of t% invention is 5 suitable for use in the process of |ead-free
sol dering, an is useful fromthe standpoint of environnental
protection. These nmpounds are al so useful as epoxy resin curing agents
and drug i nter mogi S. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Hereinafter, t pre invention will be described in nore detail. 15
(A) I mdazol eg€onpo inid?ffle conmpounds of the invention are

R R®
wherein R! is hydrogen or methyl, and either R® and R?
represent chlorine and R and R® represent hydrogen, or R2
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.

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




‘novel - conpounds whi ch have not been disclosed in any references, and
represented by general formula (1): -23 R4 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 wth the proviso that 2-(2, 4-dichl orophenyl)-4-phenyl - 5-

nmet hyl i m dazol e i s excluded. The i m dazol e conpounds of the present
invention are classified into 2-phenyl-4-(dichl orophenyl)im dazole
conmpounds represented by general formulaq2) 10 *~'~ NH (1) w~J NH (2)
wherein RL is as defined above, and 2- ? i chl orophenyl ) - 4- phenyl i m dazol e

conpounds  ( extdmith AgorRe @4 45h -5 imi - -
4-dichIorophenyl):ﬁgihégéﬁ-S:ﬁ%f?Eﬂ%l% g%@#&fmlggﬁPégeﬁ?%dzb§2g%neraI

formul a (3):d{&)1hesiRiny iR -4-prasdefs ned
2-pheny|-4-(dich|orophéﬂ§l)i&?ﬁazgﬁé conpo%ﬁgégdﬁgg%%éented by the

above-descri bed general formula (2)

Item 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 Z2-phenyl-4-(3, 4~

dichlorophenyl)-5-methylimidazole.

Item 31. An imidazole compound represented by general

15 formula (1):

(1)
l S
/X
R RE

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

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




include the follow ng: 2-phenyl-4-(2,3-dichl orophenyl )i m dazol e,

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

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

2- phenyl - 4- (2, 3-di chl or ophenyl ) - 5- et hyl i m dazol e, 15

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

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

2- phenyl - 4- (Z,H-mh n D= et i pA e, )
2-pheny|-4-(3,4-digﬁkgéggﬁgnék§?§g%§tﬁ%¢i%:ggégﬁé gﬁ%reig%%e%g%orlne,
4- (3, 5- di chlvarapheny lrcariet haitnmydazoheq; ~R5- A _e_
2- (di chl or ophenyl) - 4-%heny| i m dggngl géégngéﬁﬁggr?%%?% :(La}ntc(l'-zap}E)?/n}E]he5
above- ment i oreechyganerdalzd1er My @xc3adedncl ude the fol | ow ng:

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

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

2, 6- dPchllGreaplény | - 2ophenytli acdezddey to Item 31 wherein R! is
3, 4-di chl or ophenyl ) - 4- phenyl i m dazol e,

3, 5- di ch®&%PHenyl ) - 4- phenyl i mi dazol e, 10

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

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

2, 6-

dichHg&gpQEﬂylg-4-Bhen I-5-net£¥Iinidazole,

CO

2- (
2- (
2-(
2- (
2- (
2- (
2-(
2- (

pound according to Item 31 wherein R? and R3

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 R3

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-methylimidazole 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 wheﬁ used as a surface
treatment agent for copper or copper alloy constituting a

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




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

2- (3, 5-di chl orophenyl) - 4- phenyl - 5- net hyl i m dazol e. 15 Anobng the

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

2- phenyl - 4- (di chl or ophenyl ) - 5- net hyl i m dazol e conpounds whi ch have a
met hyl group at the 5-position of the imdazole 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-di chl or ophenyl ) - 5- et hyl i_ghdazol e and 2-

phenyl - 4- (3, 4-di chl orophenyl ) -5-net hyl i m dazole are particularly
preferred. Aﬂﬁﬂ&hﬂﬂﬁié&(dﬁ<¥@é3“¥@@%n%5%dér8hSHyg%Q1g§f9£§e 29:€ qgounds

when good sol derability and additi onal ease aval?a%ﬁq y of

starting matemalieEnd iegseveld, %h@tmﬁ§gs ration, 2-
(di chl orophenyl ) - 4- phenyl - 5- nethy |n1daz0925§0%ggﬁﬁﬁégiPmﬁfniiﬁgve met hyl

group at theldadasidd avlefert hen Wedazebendgri ng, are preferred, and in
particul ar 2-(2,3- dichlorophenyl)-4-phenyl-5-nmethylimdazole is nore
preferred. Process fofher ddiiciangl?2- pbepylind- 6 di €hé or opherydy 1510 i mi dazol e
conpounds represented by general formula (2)

2- pheny| 24- (HidrAtdieo fivanyisgi mind&bel prooepsundslesdnt bee sysitdesizgd

according to a known process. More specifically, as shown in the follow ng
reacti on schkéire thus is useful from the standpoint of environmental

" protection.

These compounds are also useful as epoxy resin

curing agents and drug intermediates.

10

DETATLED DESCRIPTION OF THE INVENTION

Hereinafter, the present invention will be

described in more detail.

15 (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):




(5), a dichlorophenyl alkyl ketone conpound hal ogenated at 15 the 2-position
and a benzam di ne conmpound (typified by the benzamdine illustrated in the
reaction schene (5)) are reacted with heating in an organic solvent in the
presence of a dehal ogenation agent, giving a 2-phenyl -4-

(di chl orophenyl )i m dazol e conpound. 20 Reaction Schene (5) -27 C NHO |11

+ ' GCNHR2CGCHR 1-H0 C X- HX (2-1) (2-2) wherein Rl is hydrogen or
methyl, and X is chlorine, bromne or iodine. Mre specifically, a

di chl orophenyl al kyl ketone 5 conpoundjhal ogenated at the 2-position (2-2)
is reacted w th a benzam di ne conpound (2-1) used in an anount of about
0.8 to about 1.5 es, and preferably about 0.9 to about 1.1 noles, per
nol e of compound (232), in the

.

Ny -NH )]

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

compounds represented by general formula (2)

S R!

10 :

wherein R' is as defined above, and 2-

(2)

(dichleorophenyl) -4~phenylimidazole compounds (excluding 2-




‘presence of a dehydrohal ogenati on agent used in an anount 10 of about 1 to
about 10 nol es per nole of conpound (2-2) in a solvent at roomtenperature
to reflux tenperature for about 1 to about 10 hours, giving a 2-phenyl -

(di chl orophenyl )i m dazol e conpound. The reaction may be wusually carried
out at atnospheric pressure. 15 Subsequently, the crude solid 2-phenyl -

(di chl orophenyl )i m dazol e conpound can be obtai ned by adding a |arge
amount of water to the obtained reaction solution or a concentrate
obt ai ned by evaporating the solvent. This crude product can be purified by
(2) -28 recrystallization. Typical di chl orophenyl al kyl ket one conpounds

hal ogenat ed af, 4-hei i ROKIAHAR, 242)th yl“%erde'%géﬂ?(?\l éggf%i on of

2- phenyl - 4- (dlchlorophenyl)lnl azole oun € present invention
i ncl ude, 2 Zieﬁkeséﬂﬂéaﬂgy(ggﬁgﬂyyuyyymﬁlaz % 4' -trichl oroacet ophenone, 2-
brono-2',5' -di chl or oacet ophenone, 2-iodo-2',6"'-dichloro acetophenone,

2-bronD-3' 4' -di chl g -acetophenone 2- bronD 3', 5' -di chl or oacet ophenone,
2-bronD-2',3' 10 ¢fFc pr opr opi ophenone, 2,2',4'-trichl oropropi ophenone, 2-
brono-2',5" -dichl LplOthﬂbne 2-brono-2',6' - dichl oropropi ophenone,

2-brono-3',4'-di chl's opiophenone, 2-iodo-3',5" -dichloropropi ophenone,
et c.

NH 3)

wherein R! is as defined above.

5 2-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~phenyl-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,
2-phenyl-4-(2, 5~-dichlorophenyl)-5-methylimidazole,
2-phenyl-4-(2, 6-dichlorophenyl)-5-methylimidazole,
2—phenyl—4~(3,4—dichlorophenyl)—S—methylimidazole and

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




‘Anong t he di chl orophenyl al kyl ketone conpounds 15 hal ogenated at the
2-position, 2,2',4"- trichloroacetophenone can be commercially avail abl e as
a reagent and the others can be synthesized by hal ogenating the
2-position of a dichlorophenyl alkyl ketone. 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 the sinplest.
More specifically, 1 nole of bromne is reacted with 1 nole of a

di chl orophenyl al kyl ketone such as di_chl oroacet ophenone or

di chl or opr opi ophenone, whereby a 25 di chl orophenyl al kyl ket one conpound

hal ogenated at the 2 iggﬁﬂgyydgg%%eﬁ .)Q%E§§§§g¥%§£§$¥§f9-c§ﬁ§§%ﬂ3§i”e

conpounds i ncl ude benzam di ne, rgani c a enzam+di ne such as

benzani di ne r@sesaieanthy MY Afld t3ahbS apl, g 0p, speh as S
benzam di ne hydrochloridé{ etc. Any kﬁbmn dehygggggﬁggg%g%?gﬁ gggnt can be

used withoutndliudd afieoreolBxaiples of such known dehydrohal ogenation
agents include inorgani c bases such as sodi um hydroxi de, potassium

hydr oxi de, cal ci uin (8,d-aXicdd ortdheedilymicphbanat fi dpebassi um car bonat e,
sodi um bi carbonate and potassi um bi carbonate; organi c bases such as
triethyl & ne, 1,38-d drabichicirophehyl]) ~i-phdageneiddBb)e, and net al
al koxi des such as sodi um net hoxi de and pot assi um
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—S—methylimidazole,
2—(2,5—dichlorophenyl)—4—phenyl—5—methylimidazole,
2~(2,6—dichlorophenyl)—4-phenyl—S—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 5-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—methylimidazole and 2Z-
phenyl-4-(3,4-dichlorophenyl)-5-methylimidazole are
particularly preferred.

Among the 2-(dichlorophenyl)-4-phenylimidazole

25 compounds, when good solderability and additionally ease




‘t-butoxi de, etc. 15 Any known sol vents can be used that can dissolve the
di chl orophenyl al kyl ketone conpound hal ogenated at the 2-position and the
benzam di ne conpound and that are inert to the reaction. Such solvents

i nclude, for exanple, alcohols such as ethanol and isopropyl alcohol; 20
hydrocar bons such as hexane and tol uene; hal ogenated hydrocarbons such as
chl orof orm and chl orobenzene; esters such as ethyl acetate; nitriles such
as acetonitrile; ethers such as tetrahydrofuran and di oxane; am des such
as dinethyl formam de (DWF) and dinethyb%getanide (DVAC) ; 25 di et hyl

sul foxi de (DMSO, etc. -30 Process for producing 2-(dichl orophenyl)-4-
phenyl i m da r b eperal formul a ) 5 Anobng
2-(dichIorosﬁiﬁvﬁ?ggggggﬁy{?ﬁi%gggkgggcéﬁggﬁﬁ%gso?n?h%aiﬁéé nt invention
2-(di chior ophaildlsid pleRuhil dazgl BoRQURANDAS,ASH. [N whi ch. the

5-position off the imdazole ring I's uns uted, “are obtai ned by

heat i ng 2- aceii@mIRERIARAGIING ~bB=h) 1 -8-hAc Al ¢ MhonQPeZ Al dehiydes £ onpound
(3-2), ammonia and copper (I1) acétate to effect reaction in an al cohol,
as shown i nutieH olaveweghkeagtban sehere s5Reasit o8n Ssherke (Midile

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

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

preferred.

Process for producing 2-phenyl-4-(dichlorophenyl)

10 imidazole compounds represented by general formula (2)

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

15 the 2-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)




CHz-OGCH3 + (6): c10 11 (\CH cl (3-1) (3-2) + 2NH3 + Cu(CH3COO)2 N 'NH Y
(3H) ci 15 In the reaction shown in the reaction schene (6),

2- acet oxyacet ophenone (3-1) may be-used in an anount 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) Ammonia may be used in an anmount of
about 10 to 20 about 50 nol es, and preferably about 20 to about 30 nol es,
-31- per nole of dichlorobenzal dehyde conmpound (3-2) Copper (I1l) acetate
may be used in an amount of about 1 to_about 5 noles, 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

@EH NH, + flh ?é CH—R —————»
—NH» \ L -
CI/ / X —E&o N @

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

bromine or iodine.

More specifically, a dichlorophenyl alkyl ketone

5 compound halogenated at the 2-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




-potassi um acetate (see Reference Exanple 1 described below) . Usable

di chl or obenzal dehyde conpounds (3-2) include 2, 3-dichl orobenzal dehyde,

2, 4-di chl orobenzal dehyde, 10 2, 5-di chl or obenzal dehyde,

2, 6-di chl orobenzal dehyde, 3, 4- dichl or obenzal dehyde or

3, 5-di chl orobenzal dehyde. These conpounds are known and can be readily
avai |l abl e. Al cohols as reaction solvent are nethanol, ethanol, propanol,

i sopropanol, etc. 15 The reaction tenperature nmay be usually from about 50
to about 80C and the reaction tine nay_th usual |y about 1 to about 10
hours. The reaction is wusually carried”out at atnospheric pressure. After

conpl etion qgf N . the precipitate 20 is filtered off and is then
suspended ineﬁ%hhgggﬁazggagééquently, sodi um hydrosul fide, used in an

amount of ,2bout 05 torshout 10 URLescRer IPLs: ofccsiehlgrobgngal dehyde

conmpound (3-2), is add to this nethanof suspension in S rtions

until the comlRfen@R 5 20f t6RNSUABLE O, The_ 50D f§ ecipitated is
-32- renoved b;%ﬁ Itfatﬁon, t he %gthang fs ggaﬁ%%a %% % ﬁjﬂinder reduced

pressure, antddieties awe i hbh?@—%%ﬂ@ghlbﬁ&éﬁhé\ﬁﬁf imShyi g, crude
2- (di chl orophenyl ) -4- phenylim dazol e compound (3H) as a solid. The crude 5

product Ban domppunidsi ed byier eeeyshal bheaht©8n include, 2,2',3'-

2- (Di chl or ophenyl ) - 4- phenyl - 5- et hyl i m dazol e
trichloroacetophenone, 2,2',4"~-trichloroacetophenone, 2-
bromo-2',5'-dichloroacetophenone, 2-iodo-2',6'-dichloro
acetophenone, Z-bromo~3', 4’ -dichloroacetophenone, 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, Z2-bromo-3',4'-dichloropropiophenone,
Z2-iodo=-3"',5"'~dichloropropiophencne, 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 2-position of a dichlorophenyl alkyl ketone. For
halogenation of the 2-position thereof, 2-position

20 chlorination and 2-position iodination can be adepted, but
Z2-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 dichloropropiophenocne, whereby a

25 dichlorophenyl alkylketone compound halogenated at the 2-




-conmpounds (3M substituted, which have a nmethyl group at the 5-position of
the imdazole ring, are obtained by heating a dichlorobenzal dehyde
conmpound (3-2), 1-phenyl 10 1, 2-propanedione (3-3) and ammoni um acetate to
effect reaction in acetic acid, as shown in the following reaction schene
(7). Reaction Scheme (7) + 2CH3CO2NH4 00 11 11 CGCGCH3 (3-3) C1 (3-2) -
3H20 11 '-C1 YN&r" Cl1 15 In the reaction shown in the reaction schene (7),
| - phenyl -1, 2- propanedi one (3-3) may be used in an anmount of about 0.8 to
about 1.5 noles, and preferably about Q %_ to about 1.1 noles, per nple of
di chl orobenzal dehyde conpound (3-2) . &nnnniun1acetate may be used in an

20 of QU : I d preferably about 4 to -33-
anmount of s &bt 2 L9 %Ogacs%ﬁgfgggauc Q P y

about 6 nol es, per nole of enzal déhyde conpound
Benzamidine compounds include benzamidine,

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]-7-undecene (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.




(3-2). The reaction tenperature may be usually 80C or above, and
preferably about reflux tenperature, and the 5 reaction tine nmay be from
about 1 to about 10 hours. The reaction can be usually carried out at an
at nospheric pressure. After the heating is conplete, the reaction
solution or a residue obtained by evaporating the acetic 10 acid fromthe
reaction solution is mxed with an aqueous solution containing an excess,
with respect to the acetic acid contained in the residue, of alkali agents
such as sodi um hydroxi de, sodiun1carbqg%ge, ammoni a, etc., in such a
manner that the amount (by weight) of sdid aqueous 15 solution is 5 to 20
times the anobunt of the residue, whereby crude

2- (di chl or ophenyl ) - 4- phenyl - 5- net hyl i m dazol e conpounds (3M can be

obtai ned as a solph -JULEP L3t & ol iy goLL EBSH by_filtration can be

purified by recr D& r eat ment
conpoSI L1 on grd¥ény LOPRAIZ e CRRRBUNAls 9% relchTLEAB)! G ROIRPURI-HEPL esent ed
by general Tormila (I)7 -34 (1) R4 R -

(3)

5 Among 2-{dichlorophenyl)-4-phenylimidazole
compounds of the present invention, 2-(dichlorophenyl)-4-
phenylimidazole compounds (3H), in which. the 5-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)

0 0 o)
<:j}%CHogoH RN %'
—CHy-0-C-CHs * QL CH

Cl pr—
3-1) 3-2
N\ NH
* 2NHz  +  Cu(CH,COO)» - Y (3H)
I\I/\ Cl
/K%J
Cl
15 In the reaction shown in the reaction scheme (6},

2-acetoxyacetophenone (3-1) may ke used in an amount of
about 0.8 to about 1.5 méles, 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,




-wherein R1 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 can be suitably used as a conponent, in
particular as an active ingredient, of a water-based surface treatment
conposition for copper or copper alloys for lead-free soldering. Mre
specifically, the conposition of the present invention is an agueous
conposition for treating 10 copper or copper alloy surfaces for |ead-free
sol dering ‘and contains the conpound rggﬁgsented by the above- nentioned
general fornula (1). The conpounds repré&Sented by the above-described

| f i iLtions,of the presen i nyention include
S phenyl - o Chio Ao e P RS b a2 s L B 3T obait e by Bstor al
f I 2): 5 i i efin a
2?2 (rjr:J cﬁl E)r znp r&":’yﬁ\)&fffa%ﬁgﬁ“gﬁ %’gdg%ﬁegéoﬁgo%ﬁgg& e%?e%%%‘fte b%/o gaek?\%l%tal

formula (3):5 (d1ek,1@nahekeira rBh1hSaBsudehi pgdaghoves feQrpé?r ofd the
conmpounds represented by the above-nentioned general ormula (1) ‘may be
cont ai ned i pf RE GIRRBhizaN dehyhBe cohp¥aAki 08-2) |
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-dichlorobenzaldehyde,
10 2,5-dichlorobenzaldehyde, 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 time 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
about 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




.The 2-phenyl - 4-(di chl orophenyl )i m dazol e conpounds the anong the conpounds
represented by the above-nentioned general formula (1) include the
foll owi ng: 2-phenyl -4-(2, 3-di chl orophenyl )i m dazol e, -36-
2- phenyl - 4- (2, 4-di chl or ophenyl ) i m dazol e,
2- phenyl - 4- (2, 5-di chl or ophenyl )i m dazol e,
2- phenyl - 4- (2, 6-di chl orophenyl )i m dazol e,
2- phenyl - 4- (3, 4-di chl or ophenyl )i m dazol e, 5 2-phenyl -4- (3, 5-di chl orophenyl)
i m dazol e, 2-pheny|-4-(2,3-dichloropth%L)-S-nethylinidazole,
2- phenyl - 4- (2, 4-di chl or ophenyl ) - 5- net hyl"'i'm dazol e,
2- phenyl - 4-( -di r l.)-5-net hyl i m dazol e, :
2-phenyhdL(%%i?ﬁ%%ﬁ%grogﬁg%éﬁfPS-%@Fh FFﬁ%BS of-&, eygporated off
2- phenyl - 4-( ;. di | ) =2- ylim dazol.e, and
2-phenyl - 4- (%?%%i%kﬁ‘%ﬁ%ﬁﬁ%%ﬁ?‘%ﬁ Ebﬁy%ﬁb% gg% g° Iypghen washed
2- (di chl or ophgnylwstdsph e esc he_conpounds
represented by théngggvgﬁx?gﬁmg%??%ngdqggﬁgggﬁoﬁggﬁg}L 1) include the
following: g@hdrd;13ndicnropapblhad-(BRENYKLI A1 432948 The crude
2- (2, 4-di chl orophenyl) - 4- phenyli m dazol e,

(2, 5- dbchlpraphenydan oephenylfisadazorecrystallization.
(2, 6-di chl or ophenyl) - 4- phenyl i mi dazol e, %0
(3, 4-di chl or ophenyl p~4phenprophdazt) ed-phenyl-5-methylimidazole
(3, 5-di chl orophenyl ) - 4- phenyl i m dazol e,

compounds (3M) substituted, which have a methyl group at

2

2.

2_

2_ ’
the 5-position of the imidazole ring, are obtained by
heating a dichlorobenzaldehyde compound (3-2), l-phenyl-

10 1,2-propanedione (3-3) and ammonium acetate to effect
reaction in acetic acid, as shown in the following
reaction scheme (7).

Reaction Scheme (7)

@g g CH o )ﬁ
-C-CHy  + CH CHs
§H 4 <C:j>>::n(

Cl
N NH
3-3 ~ A
+  2CHZCO,NH, HaCOH | AN
: - 3H,0 —Cl
S
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 dichloxobenzaldehyde
compound (3-2). Ammonium acetate may be used in an amount

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




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

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

2-(2,5-dichl orophenyl) - 4- phenyl - 5- et hyl i m dazol e, 25

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

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

2- (3, 5-di chl orophenyl) - 4- phenyl - 5-net hyl i m dazole. These i m dazol e
conpounds are characterized by 5 having a basic skel eton of

2, 4- di phenyl i m dazol e compound in whic phenyl group i s bonded to the 2-
and 4-positions of the imdazole ring, and t he phenyl group at the 2- or

4- d h_t I
2- Bﬁ:ln;: o |a3)ﬁﬁ$§ B%ﬁ%%yl %Aerr dazol e? % ﬁg%ﬁ%éafr%g%%n?%wwcbener al

formul a (2) (Z=phenyl - 4- (di chl orophenyl ) - 5-met hyl i m dazol e conpounds,
whi ch have a met hyl group at the 5-position of the imdazole ring, are

preferred in view of Qg%drégggggnfkgﬁb%g %3£§dﬁ%? §8|9§§al§£5ﬁﬁﬁa |I|ty

whi ch are nentioned | ater ease 0 S ion in ter nDng

them 2- phemlovk,( 2rdt pedBr-abopheBRylit- Be FRLAYELIRZ00 L 2N%hd the
2- phenyl - 4- (3, 4- dichl orophenyl)-5-nethylim dazole are nore preferred.

Among thé 2-fadicilcor aphenyla),- Aeplieoml kpbAaz0l €0 §98ROUNCSHEEPSE eSanied by
general formula (3), 2 20 (dichlorophenyl)-4-phenyl-5-nethylim dazol e
conpounds, m&#ch drawenabeetbyblyyovpral etheub- posahi stmesphdeic
pressure.
After the heating is complete, the reaction
solution 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 agueous
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):




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-fased conposition in an anount of
about 0.01 to about 10% by weight, and preferably about 0.1 to about 5% by
wei ght, based on t whol e conposition. 10 Wien the content of i m dazole

conmpound is withi he above-nentioned range, a chemical layer with a

t hi ckness sufficien practical use can be formed on the copper
surface to thereby su fﬂ iently protect the copper surface from oxidation,
and the conpositionss R the rmof a 15 clear or uniformsolution in

does not remai n undi ssol ved. The conposition
of the present inveation prefﬁrably igntains an organic acid or an
inorganic acid so that R A ﬁzole( npound can be dissolved in water. 20
Exanpl es of typical organicJacids include C1-Cl2 (nore preferably, Cl to
C3) saturated or unsaturat i i

~which the i mdazol e £onpo

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
geqeral formula (1) in the compositions of the present
15 invention include 2-phenyl-4-{(dichlorophenyl)imidazole

compounds represented by general formula (2):




-nonocar boxylic 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, maleic acid, fumaric acid, tartaric acid and adipic acid; C7 or C8
aromati c carboxylic acids such as benzoic acid, p-nitrobenzoic acid and
salicylic acid; C6-C8 aromatic 5 sulfonic acids such as p-toluene sulfonic
acid; picric acid etc. Inorganic acid_gggludes hydr ochl ori ¢ aci d,
phosphoric acid, sulfuric acid, nitric aid, etc. Anong the above aci ds,
organic acids are, preferred, and Cl-Cl2 saturated or unsaturated aliphatic
10 nonocar boxylic i.ds are especially preferred, and formc acid, acetic
acid, propionic acj |l actic acid are particularly preferable since the
organi c acids reac asi c i mdazol e conpound to generate a salt,
whereby the imda can be easily dissolved in water, 15 and

t he organi c acids so fyncthon as an organic solvent. Acids can be used
singly or in conbinatiog Theygcid C@ used in an amount effective for

di ssol vi ng -t he conpound r%?YESented y general formula (1) in water. Mre
specifically, the anount of the acid to be 20 used is preferably about 0.1
to about 50% by wei ght, nore preferably about 1 to about 40% by

wei ght, based on

o

wherein R' is as defined above and
2-(dichlorophenyl)-4-phenylimidazole compounds

represented by general formula (3):

R'I

N NH (3)

. Qﬁ//
(]
/X
5 Cl Cl
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 2-phenyl-4-(dichlorophenyl)imidazole
compounds the among the compounds represented by the
above-mentioned general formula (1) include the following:

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




the whol e conposition. The acid content within the above- nentioned range
attains the followng effects: the imdazole conpound can be sufficiently
di ssolved in water; 25 the deterioration of work environnent due to odor
is -40- avoided; and the difficulty of handling due to increased
corrosiveness of the water-based conposition is avoided. |If necessary, a
smal | amount of organic solvent may be included in addition to the acid in
order to 5 dissolve the imdazole conpound in water. Any organic solvents
that are freely mscible with water caq3%g used. Such organic sol vents

i ncl ude | ower al cohols such as nethanol”,” et hanol , i sopropyl al cohol, etc.;

t , N, N di net nanmi.de, et hyl | | . gl thers; etc. 10
2ﬁgngnfhe abovelg?ég%%ﬁggg?ggﬂ?§§%ehﬁ?&%ﬁg%néﬁgcEwggﬁggg?;coﬁrZth:rg are

f d f t i ! of ;.f aGi | ' ' lution of the imd I
prefenred, [rom the siandRnl 1k, <oty LAALALENS) dhsagluLon of the im dazol e
combi nation. 15 Thaucaposiinn-of e, BEaseRt) LAYARLLID My or  may not

contain the organi ¢ sol'vent. The organic sol vent, en tontained in the

conposition, is @Qﬂqéﬂylmﬂrmtamdi&fl%%bh%ﬁyﬁﬁF&mﬁhaéeh&ing the conpound
represented by general fornula (1) in water. Typically, the anount is 20

preferabby about Z-gierabout- )%y crBicgbbhengne phekgrabky about 1 to
about 40% by wei ght, based on the whole
Z2-phenyl-4- (2, 3-dichlorophenyl)-5-methylimidazole,
2—phenyl—4—(2,4—dichlorophenyl)—5~methylimidazole,
2-phenyl-4-(2,5-dichlorophenyl) -5-methylimidazole,
Z2-phenyl-4-(2, 6~dichlorophenyl)-5-methylimidazole,
10 2—phenyl—4~(3,4—dichlorophenyl)—5—methylimidazole,
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-(2,3-dichlorophenyl)-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-methylinidazole,
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,




conposi tion. Wien the anmount is within the above- nentioned range, the
organi ¢ solvent can sufficiently dissolve the imdazole conpound, and does
not increase 25 hazards of the water-based conposition such as -41-
inflammabi lity, conbustibility, etc. If desired, a copper conpound may be
added to the conposition of the invention so as to increase the rate of a
chem cal layer formation on the copper or copper 5 alloy surfaces. Any
known copper conpounds can be used without restriction. Representative
exanpl es of the known copper conpounds_include copper halides such as
copper (I) chloride, copper (I1) chlorraéf copper (l) brom de, copper 10

(11) brom de and coppegr j.odide, co r salts of acids such _as copper
acetate, copper égpﬁaFéFg&8588§eE§Ef59ép%%HYlEiﬁﬂﬁﬁhYﬁ%W%QQ%Cﬂébpper
hydr oxi de, %%&1 Anong these, copper halides and copper salts are
preferred. pper conpounds can be used singly or in 15 conbination. A

copper conpound (o] I8 when _used, should be added to the
conposition in a%ggﬁﬁgnplgggggggpsggibr4i%%?n g?%an%ﬁhyﬁiﬁﬁgﬁﬁo rmng a
chem cal layer on th f p r p Typi cally, the
anount is preferably gg%ﬁ% 353?9%8§§b§§@p§68§%y£§%ifﬁé%gﬁﬁf%%%%§ﬂ? ef erably

about 0.62 tewabeuta BYUshy: WrledBtoRased20n-qt BRMPLI R SLIPOST Ediburdfly COPPer
conmpound used in an
in which phenyl group is bonded to the 2- and d-positions
of the imidazole ring, and the phenyl group at the 2- or
4-position is substituted with two chlorine atoms.
Among the Z-phenyl-4-{dichlorophenyl)imidazole

10 compounds represented by general formula (2), 2-phenyl-4-
{dichlorophenyl)-5-methylimidazole compounds, which have a
methyl group at the 5-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, 2-phenyl-4-(2,4-
dichlorophenyl)—S—methylimidazole and Z2-phenyl-4-(3,4-
dichlorophenyl)-5-methylimidazole are more preferred.

Among the 2Z2-(dichleorophenyl)-4-phenylimidazole
compounds represented by general formula (3), 2-

20 (dichlorophenyl)-4-phenyl-5-methylimidazole compounds,
which have a methyl group at the 5-position of the
imidazole ring, preferred in view of good solder flow-up
rate, good solder spreadability and ease of dissolution
into water. Among them, 2-(2, 3-dichlorophenyl)-4-phenyl-5-

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




.amount within the above-nentioned range can sufficiently inprove the

chem cal layer formation rate and avoid precipitation of the imdazole
conpound due to salting-out 25 effect. -42- |f necessary, the conposition
of the present invention can contain a zinc conpound, so as to inprove the
heat -resi stance of the chemi cal |ayer fornmed. Any known water-sol uble zinc
conpounds can be used. 5 Representative exanples of the zinc conpound

i nclude zinc oxide; and zinc salts of acids such as zinc formate, zinc
acetate, zinc oxalate, zinc |lactate, zig citrate, zinc chloride, zinc
sulfate, zinc nitrate and zi nc phosphaig”  Anbng these, zinc formate, zinc
acetate and zinc .chl.orid 10 are preferred. Zi nc conpounds can be used
singly orin?eﬁﬁﬁ%ﬁqﬁﬁﬁz ﬁ? ATZi et 6ﬁﬁ§6ﬁ YBySbFIREY- not be contained in
t he conposition, but @@%nagresent in an anount effective

. & shoulg.be usged
for inmproving the. heat re§rstahte 8fPtHe i%n%h%ﬁiE%ﬁ BESRSC Typical Iy, the
amount is prigferably, %g%%%ra%iglcEHtQQHUEn19%%9y%%e+§@{t13?r§ prefer abl y
about o by wel dh n e 0

about 0.02 to t, based o e conp05|?i%ﬁL Zi nc

gg???g?gﬁt?qgﬁ@éébEghﬁﬂE%QBdWEEEE@SEHFeabg%eﬁﬂgsgﬁé E0ne f ANGEgaN
y inprove heat-resistance of a chem cal layer, and avoid
precipitati geefrdihedmdazqlie . conpound due to salting-out.

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
preférably contains an organic acid or an inorganic acid
so that an imidazole compound can be dissolved in water.

20 Exampies of typical organic acids include C;-Ci; {more
preferably, C; to C;3) 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;-Cg saturated or unsaturated aliphatic




‘\When a copper conpound or zinc conpound 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 solution. Such -43-
basi ¢ substances include am nes such as amoni a and organic am nes and

al kali or alkaline-earth netal hydroxides such as sodi um hydroxide, _
pot assi um hydroxi de, magnesi um hydroxide, etc. It is desirable to maintain
the 5 pH of the conposition at about 1 to about 6 by adding such basic
substances. Mre specifically, it is preferable to use the above-nentioned
basi c substances in an anount effective-for nmaintaining the pH of the
conposition é bove- ne tion% ran 10 The surface, treat ment

d . ]
conposi tion 0 C%#ﬁ?XX erfti o rEY c&ﬁtQggléchﬁFéaenSBBﬂiE&ﬁmF?%ﬁ'further
thor oot | sucT Fal iia Lo PReFudsaaFRAtE 2R AP Aef HHeLt e Sormroni um

t hereof . Suc ogen Conpounds” i-nclud

hal i des. ExqﬂpkgsC%r§r5$é{qérE%£5§%¥Eﬁﬁﬁﬁg¥ﬁﬁ?§akﬁa%SS%gk%g%%gggégde’

pot assi um fl uori de and anmoni um chl"ori ne “cormpaou h as

sodi um chl gpides r RUASSI UGN Qniade and Armoniym. chl ori der, bt ani ne
m

conpounds such as sodi um brom de, pot assf ul rom de aﬁd anmoni um brom de;
and i odi Be CONPEAHIIS ety ama20 as0@i-wamniediedey1pehasshumy | og de; and

ammoni um i odi de, and the like.
acid etc. Inorganic acid includes hydrochloric acid,
phosphoric acid, sulfuric acid, nitric acid, etc.
Among the above acids, organic acids are

preferred, and C;-Ci, 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 weight, 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




Among such hal ogen conpounds, chlorine conpounds, bronine conpounds and

i odi ne conpounds are preferred. Halogen conpounds can be used singly or in
conbi nati on. 25 The conposition of the invention nmay or nay not contain
-44- the hal ogen conpound. The hal ogen conpound, when present, is used in
an amount effective for increasing the chemcal [|ayer formation rate and
the heat resistance thereof. Typically, the anmount is preferably about
0.001 to about 5 1% by wei ght, nore preferably about 0.01 to about 0.1% by
wei ght, based on the whol e conposition;4ﬁqlogen conpound added in an
anount within the above-described range 'cCan sufficiently inprove the rate

of chem cal or i .t he heat.-resistance therepf, and avoid
precipitatid%@gﬁaféﬁ %ﬁﬁaqﬂ%(§¥£$%§%;§¥p8gn aaﬁing gﬁ?tFﬂg%Bﬁ¥?a? Sur f ace
treat ment o, f hre t o] f the.invention, .conprises
contactingnggcopﬁgﬁﬁgggﬁnggF&% S%@E%bggg%ﬁi%Sﬁpiélﬁﬁ?%r%ﬁlaﬁf}%e$he

above-ment i oned vt er yased SAMRGS| Li QRa19f 2hBEnLNYENSLOR,  FEDIAREN at i ve

exanpl es of the copper or copper ™ alloy-containing material inclTu a

circuit partm®f e jHdIMRA W ik iRAdNd ol tBLl §HE L Eﬁr5r8ére# ctronic 20
components, such as a |IC package, etc. The kind of copper alloy is not

limted, Sandlissdndeshe dmiedamlee copasnd ihi fabeenzennphasphprs bronze,
ete. solvents that are freely miscible with water can be used.
Such organic solvents include lower alcohols such as
methanol, ethanol, isopropyl alcchol, etc.: acetone, N,N-
dimethylformamide, ethylene glycol, glycol ethers, etc.

10 Among the above organic solvents, ethylene
glycol and glycol 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




.The conposition of the invention is contacted wth copper or copper-alloy
material at a tenperature and 25 a tine effective for formng a chem ca

| ayer thereon. -45- Typically, the liquid tenperature of the conposition of
the present invention is usually about 10 to about 70C, and preferably
about 20 to about 50C, and the contact time is about 1 second to about 10
m nutes, and preferably 5 about 10 seconds to about 5 m nutes. The contact
method is not limted, and includes, dipping, spraying, spreading, etc.
After this contact process, the copper or copper alloy-containing materi al

is washed with water, dried and subjeéﬁ to soldering. 10 (E) Sol dering

met hod The s iFg t.hod of .the ..nvention _conprises contacting the
copper. or cd%%ggga d@ﬁééhtéFﬁFﬁ6§ﬁ§P itdr SWh the water-based

conposi tion of the i nvgntjan and £5c§%%%?rEggpégggcﬁgge%?gégggggfg

al l oy-contai ning material” "using l'ead~free

contacting thee vedigebasesh HOTRRSIiLAnd2 desCLibed ghaye, 4 phem cal

| ayer is fornmed on the surface of the copper or coppér  alToy cont ai ni ng

tmﬁt erial by £9rd ast i DEHAS WAt arxRased re@ReS bhi ?HeOE\?\EQQBi Q}feg&ﬂ%}g@rw th
e copper or copper alloy-containing material, follo y drying.
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 (IT} 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 compbunds 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 alloy. Typicall?,
the amount is preferably about 0.01 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-mentioned range can sufficiently
improve the chemical layer formation rate and avoid
precipitation of the imidazole compodnd due to salting-out

25 effect.




The present invention includes two kinds of soldering nethods: one nethod
conpri sing connecting 25 el ectroni c conponents such as discrete parts using
| ead -46- free solder to a copper through-hole part of a printed wring
board and the other nethod conprising connecting electronic conponents
such as chip type parts, an IC package, etc., to the surface of a copper
pad of a printed 5 wiring board using |ead-free solder. Soldering between

t he copper or copper alloy- containing naterial and the electronic
conponents, etc. may be conducted by a énomn met hod. The nethod of

sol dering el ectronic conponents to a crPEGi t part of a 10 printed wring

board i s descri bed be& in detail Solderlng et hods i ncl ude fl ow
sol dering nethods and r SFCERPEOY deF PRgCHEPAS El°¢49ﬁvEﬂﬁcﬂﬁQQﬁP%onprlses

t d- st at | d
Col dor bat h TOIE ékﬁﬁbqﬁﬁhgﬁ.352238?358ﬁpign5326?f%%.e iﬁwaﬁ%@hLQ and

the bri nt ed W 0L L CARLEAS! Ly LRELOW O der0g, compri ges printing

in advance a solder ‘paste on the printe Wi ng d to a

circuit pattiefdyn TSI NG 18laet l’z?ﬂbc t € and heati ng the
whol e printed mf}lng board to nel cSngﬁ Fdé?ﬁPgécgﬁ% ete the sol dering.

Any knOWB|(E%bﬁdéﬁhﬁﬂﬂﬂﬁﬂ'é%&&p@%SU§%dthgxQﬂﬁheéoﬁﬁoﬁﬁﬁﬁhﬁ%Eﬂﬁblf?ﬁhfree

sol ders incl ude Sn-Ag- Cu-
oxide; 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 solution. Such




based sol ders, Sn-Ag-Bi-based sol ders, Sn-Bi-based sol ders,
Sn- Ag- Bi -1 n- based sol ders, Sn-Zn-based sol ders, Sn-Cu 25 based sol ders,
etc. In particular, Sn-Ag-Cu-based solders -47 are preferred. After surface
treatment process of the invention but before the soldering process, a
thernoplastic resin filmmy be formed on the chem cal |ayer forned
through 5 the surface treatnent to obtain a double |ayer structure, which
further inproves heat-resistance. The thernoplastic resin filmis formed as
foll ows. For exanple, a chemical layer is formed on the surface of copper
or copper alloy, and thereafter a 10 tﬁé?ﬁnplastic resin with excell ent
heat-resistqgce. CO@% sed of ;rosin derivatives such as rosin and rosin

edi

esters; terpete ¢ _ e@aﬂpﬁé§d§uéﬁla§st%Pﬁ%nésr@3$%%iaaﬁ@dterpene _
phenel 15| koIS P aubon.t g5l 0ry cliphatl e hydrocarbon 7est s
ol ut Ton | & RIS N ANSHT 68 6TiRE BRORPERRT yRrans DY FE il or
i n®2 drtd RIS AL P BAGARLED 1 L
ther”0p|33ti§Hrd¥“ﬂhe|d&ﬂﬂ@s§t9%§eattgﬁoﬁelge£5ngbg§£h9db§fa&5Ehg 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 sodium fluoride, potassium fluoride and
ammonium fluoride; chlorine compounds such as sodium
chloride, potassium chlo;ide 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




invention conprises a surface treatment step in which a chenical layer is
formed on the surface of the copper or 25 copper alloy-containing material
by contacting the copper -48- or copper alloy-containing naterial with the
wat er - 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-alloy material on which 5 the thernoplastic resin film
is formed. EXAMPLES Hereinafter, the present invention will be described
in detail with reference to Exanpl es aq% 10 Experinental Exanples, but is
not limted thereto. First, Exanples 1- 0 1-4, in which 2-phenyl -4-

di chl h i m dazol e _conpounds, wer e produced, w ||l he described.
Starting ot ot ML GREE T -Exinta ézen@g%n %W‘fi’t iy vt 15
Starti Mat e i fA - phengne (manu
Ko{gj;;/oI ?:g , th'e%ll.t?éer%glgnefﬁg dén\%mn%r %ﬁeﬁ%&g aggfoéﬂgﬁ%il?gﬂlg?%?Etjﬁonlgy
Tok Kasei ; . e , 4 - di
(ﬁa%ﬁfao?ﬁ?éﬁ y qf%ﬁ?ﬁ?#%?f”?§33§§?¥%esgf i-%ﬁggﬁgrog?ogﬁggﬁ%ﬁbne
(manuf act ur etyyca AN s 4R8Nt preferably about 0.001 to about

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 thereof, 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 alloy-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, bréss,
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 therecn.




.benzam di ne hydrochl ori de (manufactured by Tokyo 25 Kasei Kogyo Co., Ltd.,
reagent) -49 Exanple 1-1 <Synthesis of 2-phenyl-4-(2,4

di chl orophenyl )i nm dazole> 5 43.4 g (0.267 nol) of brom ne was added
dropwi se to a solution of 50.5 g (0-267 nol) of 21, 4r- dichl oroacetophenone
in 100 g of methanol at a reaction tenperature of 45 to 500C. After the
addition was conplete, the nethanol was evaporated off fromthe 10
reaction solution under reduced pressure. The resultant concentrate was

di ssolved 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,

i Vi 68. of c brown oily 2-brono-2' '
g:ZLrgroace?%g%ég%%ey %I i %egpeggtggﬁ . Eg?h§?2?25Til?%g%%nlg}ne
h hi 0 ium
Lot 1 ahydr of ur e GBS SRSt 2,090 B siofestr o916 250 A
| ut f I nt i crude
goblrjolm(;nZ'o %dg?&%%?%glcﬁto rlrlgn)gne |n %fb@mg%o#m cﬁ)ﬁiﬁjr?ﬂllfr@eﬁ? was added

dropwi se i n sugh fs NBSRR 1 m@cotnfae toPaghhen 1ot RIREEALYUT &n41 9, 0PL  gxFged
300C. After the addition was

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 copper or copper
alloy—-containing material is washed with water, dried and
subjected to soldering.

i0

(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-




conplete, 13.7 g (0.254 nol) of sodium nethylate was added, 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 water and tol uene and
then dried, to give 33.89 (46.0%crude yield) of crude crystals of the
desired product. The crude crystals were recrystallized using _ _
acetonitrile to give pale yeIIom1purifL§% crystals. The nelting point, thin
| ayer chromat ography Rf 10 val ue, d mass-spectral data of the

Chl or of or i SEROT SEBTeR /71 “OPHRI 6B F 08 PR CRSELYT SEPBLALEN (1) e
m200 290088 P 8PSl BEHL Bk BhalPlye'3 (3
o170, REROPHAUS GG Mol 10 cedRanel 00 o EeSPEs!
fol I owing stysekayadl 4@k mul@d i) surface of a copper pad of a printed
5 wirding 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 a solder bath for soldering junctions between
15 electronic components and the printed wiring board. 1In
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-Rg-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




-51 C Exanple 1-2 <Synthesis of 2-phenyl-4-(3,45

di chl orophenyl )i m dazole> 43.9 g (0.275 nol) 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 nggced pressure, giving 15 68.0 g
(0.254 nol) of crude brown oily 2-brono-3',4"'- dichloroacetophenone. A

sol ution of 68, mol ) of the above- nentioned crude
2-bronD-3',4'-d3€%¥%§3§%§tophenone in 110 m of tetrahydrofuran was added

2-Dror di ch ophe of tetranydrof .
of 39,8 g (0.254 Mol oF hensar dl HECRyOF SERPBITHEY Gb2 K G Thol) of

Ator the addition was conprore: 8% ErPRE F ot LT M I e T hT vas.
carried out fidtm Zhdl0WeS.formed on the chemical layer formed through
5 the surface treatment to obtain a double layer structure,
which further improves heat-resistance.

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

10 thermoplastic resin with excellent heat-resistance
composed of rosin dérivatives such as rosin and rosin
esters; terpene resin derivatives such as terpene resins
and terpene phenol resins; aromatic hydrocarbon resins,
;liphatic 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 coater, etc., so that the film thickness after drying
is about 1 to about 30 pm, 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




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 using
acetonitrile, to give a purified white powder. The nelting point, thin

| ayer chromat ography Rf value, NVR and mass-spectral data of the obtained
crystal were as follows. 15 np. 179-182C TLC (silica gel,

chl orof ornm et hyl acetate=9/1): Rf:0.5248NNR(CDBOD): S 7.4-8.0 (m VS
mz(%: 20 290(64), 288(M+, 100), 253(4), 226(4), 185(4), 150(12),

123(21), 117(]15 4 .89(12),. 77(10) , The obtaj ned conpound was

ideglti 12i ed, “é%s‘ge%p%egr (atq%ﬁeo S_[():é)(l:lt%l)aépl& t&?at%l?-?pﬂé%mg‘a@( e TR ophenyl )
i mdazole, r Nt f.al Low.n tructura ormula 25 (5). -53 C
ICI Ex;_rrp! e 1&%}5@%%%5% Et?‘%z.l%k’sﬁﬁ‘r‘@%:?a %%Pcﬂ%o%%ﬁ%%l?-s-%)

met hyl i m daz@l@moplastic resin film on the chemical layer, and a step

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 in 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.

15 Starting Material

. 2’,4’—dichloroacetophenone (manufactured by Tokyo

Kasei Kogyo Co., Ltd., reagent)

* 37,4'-dichloroacetophenone (manufactured by Tokyo

Kasei Kogyo Co., Ltd., reagent)

20 . 2’,4’—dichloropropiophenone (manufactured by

Lancaster, reagent)

. 3" ,4" -dichloropropiophenone (manufactured by

Aldrich, reagent)

* benzamidine hydrochloride (manufactured by Tokyo

25 Kasei Kogyo Co., Ltd., reagent)




.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'- dichloropropi ophenone in 140 g of nethanol at a
reaction tenperature of 50 to 55C. After the addition was 10 conplete, the
met hanol 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 ml x 3 tines) . Thereafter, the toluene
was distilled off under reduced pressure, giving 15 85.2 g (0.302 nol) of
crude brown oily 2-brono-2',4'- dichlor @Lopiophenone. A suspension of 47.3
g (0.302 nol) of benzam di ne hydrochl oride, 16.3 g (0.302 nol) of sodium
nmethylate in 250 m of tetrahydrofuran was heated under -54- reflux for 1
hour, and cooled to 25C. A solution of 85.2 g (0.302 nol) of the
above-nenti oned qﬁggﬁ?gébfgpn-Z',4'- di chl or opr opi ophenone in 160 m of

t et rahydr of ur an ropwi se in such a manner that the reaction 5

tenperature di d nggyeeesd 30C. After the addition wag_ ﬁ§§§@§5§§219*3 g
(0.302 nol) of sodiumme ; ted

under refl uxdichldrdisinyl ) Subsegeart! y, the reaction solution was cooled to
room tenperature, and 1nsolubles were then filtered off. The 10 filtrate
was evapbrated to dryrEss! under. 2egdueed prepsdhene WOsl 8EQ¥ET daopesidual
solid. This solid was successively

to a solution of 50.5 g {0.267 mol) of 27,47~

dichloroacetophenone in 100 g of methanol at a reaction
temperature of 45 to 50°C. After the addition was
complete, the methanocl 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 mli 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 dichloroacetophencne.

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 Z-bromo=2"',4"'-
dichloroacetophenone in 120 ml of tetrahydrofuran was
added dropwise in such a 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.




washed with water and tol uene 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 m xture of acetonitrile and DVF, to give
colorless purified crystals. The nelting point, thin |ayer chromatography
Rf value, NMR and mass-spectral data of the obtained crystals were as
follows. 20 np. 222-224C TLC (silica gel, acetone): Rf=0.67 NWVR(d6-DVSO)
: 62.19 (s, 3H), 7.2-8.1 (m 8H) VB rﬂz(% 304(65), 302(Mw, 100),
267(14), 232(4), 198(3), 25 172(4), §(011) 130(8), 104(17), 89(15),
77(13) -55- The obtained conpound was identified, based on the spectral

data, as 2- pé\%yé%udér(tzlg‘l d?ﬁgl OaDc(hcé)c}ﬁ CiO%u ér%: éngldgg%g% %Z)glrgsent ed by

the foll ow ng structur ormu

2- phenyl - 4- (@ergpégapgﬁlcg G2heny| )11%01%]1@9 i w %Zolégiﬁege?o 858 (0. 3% rml)

of brom ne was added dr'opw se ution of rml)
31, 41- filtrate was evaporated to dryness under reduced pressure

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
preoduct. The crude crystals were recrystallized using
acetonitrile to give pale yellow purified crystals.
The melting point, thin layer chromatography Rf
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(CD30D): 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 2-phenyl-4-(2,4-dichlorophenyl)
imidazole, represented by the following structural formula

(4).




-di chl or opr opi ophenone in 150 g of nethanol at a reaction tenperature of 58
to 600C. After the addition was conplete, the nethanol was evaporated off
fromthe 15 reaction solution under reduced pressure. The resultant
concentrate was dissolved in 130 g of toluene and then washed with water
(150 M x 3 tinmes) . Thereafter, the toluene was evaporated off under
reduced pressure, giving 86.6 g (0.307 nol) of crude brown oily
2-brono-3',4" -56 dichl oropropi ophenone. A solution of 86.6 g (0.307 nol)
of the above nentioned crude 2-brono-3' .4 -dichl oropropi ophenone in 120 i
of tetrahydrofuran was added dropw se over 40 mnutes 5 into a suspension,
under reflux with heating, of 48.1 g (0.307 nol) of benzam di ne
hydrochl ori de, 12814 g~(1,@3 nol) of potassium bicarbonate in 450 m of

t et rahydrofuran ang m of water. After the addition was conplete,

sol ution was evaporaEE 3

further refluxing w ating was carried out for 2 hours. 10 The reaction
residual solid. This solig

ness under reduced pressure, to give a

as successively washed with water and tol uene,
to give 65.3 g (71.3@6crqu yNel d) @) crude crystals of the desired
product. The crude crystal re recrystallized 15 using acetonitrile, to
give a purified white powder{. The nelting point, thin |layer chromatography
Rf value, NMR and mass-s | data of the obtained crystals

Example 1-2

<Synthesis of . -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
acetophenone 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 mel) of crude brown oily 2-bromo-3',4'-
dichlorocacetophenone.

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

ml of tetrahydrofuran was added dropwise over 30 minutes,




were as follows. np. 169-171C 20 TLC (silica gel, acetone): Rf=0.68
NMR(CD30D) : 5 2.4 (s, 3H), 7.2-8.0 (m 8H) Ms mlz(%: 304(69), 302( M+,
100), 266(6), 231(6), 198(5), 164(7), 130(6), 104(16), 89(12), 77(12) 25
The obt ai ned conpound was identified, based on -57- the spectral data, as
2- phenyl - 4- (3, 4-di chl orophenyl ) - 5- nethylim dazole, represented by the
following structural fornula (7). G C 5 Next, Exanples 2-1 to 2-5, in
which a 2- (dichlorophenyl)-4-phenylim dazol e conpound is synthesized, are
described. Starting nmaterials used in each Exanple are obtained as
described in the follow ng. 10 Startlng terial 2-acetoxyacetophenone

(synt hesi Ze%ﬁeﬁe§8519§dvj L Rf e‘{ren@g EI%() rrplia/ez ﬁ%@%{l%gyg%cgi\.g'%a. ,

1- phenyl - pr opanedi one (manu

reagent) 15 ?032514 CHB@E0%%“2%%%{9&11@39%98&%8915’3 Tok%o, Kpsel Kgavo

Co., Ltd., reag
mol) of potassium bicarbonate in 400 ml of tetrahydrofuran

and 100 ml 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 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
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
wére as follows.

15 * mp. 179-182°C
* TLC (silica gel, chloroform/ethyl acetate=9/1):
Rf=0.52
* NMR(CD3OD): 6 7.4-8.0 (m)
* MS m/z (%)
20 290(64), 288(M+, 100), 253(4), 226(4), 185(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} .




.2, 4-di chl or obenzal dehyde (manufactured by Tokyo Kasei Kogyo Co., Ltd.,
reagent) 2, 6-di chl orobenzal dehyde (nanufactured by Tokyo -58- Kasei Kogyo
Co., Ltd., reagent) 3,4-dichlorobenzal dehyde (nmanufactured 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 sq§gJCNIMﬁs cooled to room
tenperature, precipitated potassiumchloride was filtered off, and

et hanol was evaporat edspff under reduced pressure, giving an oily and
caranel -1i ke subsgﬁnce The obtained oily 15 substance was poured into 1
liter of water an recipitated yell owi sh-brown crystalline solid was
filtered off, folloje recrystallization fromnethanol, giving 113.1 g
(0.635 nol, 79.3%yite - acet oxyacet ophenone. 20 Exanple 2-1 <Synthesis
of 2-(2, 3-di chl orophenyl) -Z#phenyl i m dazol e>

Ny 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 mol) of crude brown oily 2-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




A solution of 43.9 g (0.22 nol) of copper (Il) 25 acetate nonohydrate
dissolved in 150 m of 25% ammonia -59- water was added in small portions
with water cooling to a solution of 17.8 g (0.1 nol) of

2- acet oxyacet ophenone and 17.5 g (0.1 nol) of 2, 3-dichl orobenzal dehyde
dissolved 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 pomdery subst ance. The powdery substance

ded. th d. 4.9 .06 nol
3?8735§ggglun1%yJ;osu flgﬁnﬂ? %P?é§%qf ﬁ#gﬁaga edf gth%%e?g é?i X fOr)
1 hour. = Thejepftesa hbe) ffheael a%%wtheﬂtmeﬁegoekﬁaea?dbmgk 24541 _

|nsolubles mere f||tered of f. Subsequently, anofl “was evapor at ed

of f under r ediigeh aespiphelRObEAI NBLY FAS gHE MAS- A 359 h ‘%g nl Qs
C oro

chl orof orm and was then washed w th water. Thereafter, or m was

evaporated(ﬁddedﬂKﬁHoWﬁﬂM£6dupr6§§@ﬁ91aanﬂaﬁﬂ@rreﬁHéﬁ'nghéeskgﬂétpéﬂduced
20 was recrystallized with acetonitrile, giving 12.5 g of gray powdery

cryst al s5( 43%nyeataureTheidrehbt ngxeeiert ,30°01. N hayer cHOMBiOo anDywRE
val ue, NVR and nass-spectral data of the obtained crystals
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 solution 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+, 100), 267(14), 232{4), 198(3),
25 172(4}, 164(11), 130(8), 104(17), 89(15), 77(13)




were as follows. 25 np. 144-146C -60- TLC (silica gel, chlorofornf ethyl
acetate=9/1): RfF=0.51 NWMR (CDC13) :8 7. 2 - 8. 4 (m M5 mMz(%: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-dichl orophenyl)-4--
phenyl i m dazol e, represented by the follow ng structural fornmula (8). 10
Exanpl e 2-2 <Synthesis of 2-(2,4-dichlorophenyl)-4- Rhenylim dazole> 15 A
solution of 43.9 g (0.22 nol) of copper (I1) acetate * hydrate was
dissolved in 160 m of 25% amonia watejzwas added in small portions with
water cooling to a solution of 17.8 g (0.1 nol) of 2-acetoxyacetophenone

and 17.5g (0.1 ml) wfe 2odx4isbh oteppnzahidshude digsol yed 19,20, 159 l of

i sopropyl al cohol. Subsequently, the nper ature was r'ai §€

over 1 hour dind tshertiralseghrd 0 88C PYHerd 2 NOY S-ATHELRBHQTPLELI On of

reaction, the reaction
methylimidazole, represented by the following structural

formula (6).

Cl Cl
CH;
NYNH (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 ml x 3 times). Thereafter, the
toluene was evaporated off under reduced pressure, giving

86.6 g (0.307 mol) of crude brown oily 2-bromo-3',4'-




solution was cooled 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 substance was suspended in 150 m 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 black 1insolubles were filtered off. Subsequently,

t he net hanol was evaporated off fromthe reaction solution under reduced
pressure. The obtained residue was diss@xyed in chloroformand then washed
with water. Thereafter, 15 chloroformwas evaporated off under reduced

pressure, angkcpihse-d td;ﬁﬂar{ £si due produced was recrystallized with
acetonitrile, giving 1 yel | ow powdery crystals (38%yield). The

mel ting point, thin Iayegop@gggptggrgghg | b
nmass-spectral data of the obtained crystagi (ﬁ%?ﬁﬁasﬁfoﬁw3~éﬂg aboviSS 156C

TLC (sil AR DT ORI BN ARt atrezl : 3) .8
Y I(ﬁ)a Ay o oo 558 e, &?9"535‘%1"5%’ (g) éghgéi’ﬁ%% :

171(4), 144D ,ofi286%rahyd¥6ibran 10864)dRA opuite abiai ngdl giygtaks were
identified, based on
5 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.
10 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
65.3 g (71.3% crude vyield) of crude crystals of the
desired product. The crude crystals were recrystallized
15 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
20 * TLC (silica gel, acetone): Rf=0.68
* NMR(CD3OD) : d 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(1le), 89(12), 77(12)

25 The obtained compound was identified, based on




the spectral data, as 2-(2,4-dichlorophenyl)-4 5 phenylim dazol e,
represented by the followng structural formula (9). Cl1 Exanple 2-3 10
<Synthesis of 2-(2,3-dichlorophenyl)-4-phenyl-5- nethylimdazole> 14.8 g
(0.1 mol) of 1-phenyl-1,2-propandione, 17.5 g (0.1 nol) of

2, 3-di chl orobenzal dehyde and 46.2 g (0.6 nol) of anmonium acetate were
heated under reflux in 15 100 m of acetic acid for 5 hours. After the
conpletion of reaction, the reaction solution was allowed to cool to room
tenperature, and poured into a |large an& unt of dilute ammonia water. The
precipitated solid was filtered off and washed with water, follomed by

recrystal | i zg{d onp 6 cet opi tyi Iy 7
powdery crystalg %%gg%§le &%’ %Q ;{E%?ﬁl p0|3%’%tﬁﬁﬁ%ﬁg§8p % 5ga§ography

Rf al ue, NMR ec fi.t,h t (of re as
Fol Lows. -y g Boe R (S e aeer ! bk Tl B PEe s CEEPLLERNE)

Rf=0.60 NVR{GRGIR) : 7525(s 3H), 7.2-8.3 (m 8H) 10 I\/Bn12(% 304(69),
302( M+, 100), 267(3), 225(2),
Cl

Cl

CHs

NG NH (D)

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
* Z2-acetoxyacetophenone (synthesized as described in
Reference Examples described below)
.* 1l-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

Kasei Kogyo Co., Ltd., reagent)

* 2,6-dichlorobenzaldehyde (manufactured by Tokyo



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-di chl or ophenyl ) - 4- phenyl -5- met hyl i m dazol e, represented by the
followi ng structural 15 fornula (10). Exanple 2-4 <Synthesis of

2- (2, 6-dichl orophenyl) -4-phenyl -5- 20 nethylim dazole> -64- 14.8 g (0.1
nol ) of 1-phenyl-1,2-propandione, 17.5 g (0.1 nol) of

2, 6-di chl orobenzal dehyde and 46.2 g (0.6 nol) of anmonium acetate were
heat ed under reflux in 100 nl of acetngacid for 5 hours. After the
conpletion 5 of reaction, the obtained reaction solution was allowed to
cool to roomd vy an S into a large anount of dilute
anmoni a mater.ﬁgggﬂﬁﬁgigﬁ?fagg 'éo?%gag&ég filtered off and washed with
wat er and then drd ed, 4_gj:\hA ro |1 The obt ai hed solid
was 10 di ssol ved in@RgogﬁFhégrgﬁFéfg%géh dgnd%@%ﬁggﬁgFgfgg ﬁydrgggYSric
aci d was addesbdihareiya 02 .Qr e&dni, t 2k8gehy(rochl oride. The preci pitated
hydrochl ori de was filtered off and washed with acetone and then di ssol ved
i n net hanol . Sodi um net hyl at e- et hanol sol uti on was added 15 thereto for
dehydrochl ori nati on. Subsequently, the mnethanol was evaporated off from

t he resuPting solRgfiegence Example 1

<Synthesis of 2-acetoxyacetophenone>

78.5 g (0.80 mol) of potassium acetate, 5.0 g
(6.08 mol) of acetic acid and 123.7g {0.80 mol) of 2-
chloroacetophenone was heated under reflux in 500 ml of
10 ethanol for 6 hours. After the completion of heating, the
reaction solution was cooled to room temperature,
precipitated potassium chloride was filtered off, and
ethancl was evaporated off under reduced pressure, giving
an oily and caramel-like substance. The obtained oily
15 substance was poured into 1 1liter of water and the
precipitated yellowish-brown crystalline solid was
filtered off, followed by recrystallization from methanol,
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 dissolved in 150 ml of 25% ammonia




under - reduced pressure and the obtained solid was washed w th water and
then dried, giving 18.5 g of opal escent powdery crystals (61%yield). 20
The nelting point, thin layer chronmatography Rf value, NWR and
mass-spectral data of the obtained crystals were as follows. np. 185-189C
TLC (silica gel, chloroformethyl acetate=9/1): 25 Rf=0.49 -65-

NMR(CDC13): 52.5 (s, 3H), 7.2-7.7 (m 8H M mz(o): 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 wersg_dentified, based on 5 the
spectral data, as 2-(2,6-dichl orophenyl)-4-phenyl - 5- nethyllnldazole

ted I t r 1 0
St hoot S of e (3 L e Ror ORI Bk e B3BBG

(0.1 nol) ofsdiypdiestylod, 2?p30@am@|9nﬁol 15f52gae%téx9ghét8 henone and
3, 4-di chl orobenzal dehyde and 46.2 ¢ 5 (0 annDnFun1acetate wer e

heat ed underl?&f|lax(Dnl1R01M oof zaeeau@ha@kabéﬁﬁaﬁd@@wé afks8ivihein
conpletion of reaction, the obtained reaction solution was allowed to
cool to roonﬁ&%npgﬂatuoé dredpropyed i alooBol ar ge adiMH¥quently, the
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% sodium hydrosulfide, and
the resultant was heated under reflux for 1 hour.
Thereafter, the methanol solution 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% yield).

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

were as follows.

25 e mp. 144-146°C




of dilute ammonia water. The precipitated solid was 20 filtered off and
washed with water, followed by -66- recrystallization from nmethanol, giving
18.8 g of powdery pale yellow crystals (62%vyield). The nelting point,
thin |l ayer chromatography Rf value, NMR and mass-spectral data of the
obtained 5 crystals were as follows. np. 172-175C TLC (silica gel,
chloroformethyl acetate = 9/1) Rf=0.60 NWMR(CDCl3): 52.5 (s, 3H), 7.3-7.9
(m 8H 10 M5 mz(%: 304(63), 302(M+, 100), 267(3), 225(3), 199(2),
172(7), 151(4), 130(25), 103(20), 89(12)50-77(15) The obtained crystal was
identified, based on the spectral data, as

2- (3, 4-di chl or ophenyg )~ 4-phenyl - 5; t hyl 4 'dﬁ; represented by the

foll owi ng structural 15 (f ér rru[tj\a ??[gga %{‘ic{&e& % estuhrﬁacealcte&'fg%?ﬁéﬁﬁ)agent
and surface REfgatent conposition containing the imdazole conmpound of
-67- the invention are described. The processes used for synthesizing the

i m dazol e conpoundsiMR €& ;§ 06 | PVB-g 141 d@zol e conpounds 5
2- (2, 3-di chl or ophenyl ) - 4- phenyl i m dazol e was

* MS m/z(%):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~-dichlorophenyl)-4-

phenylimidazole, represented by the following structural

formula (8).

N
L (8
Cl
10 Cl
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 g (0.1 mol) of 2-acetoxyacetophenone and
17.5 g (0.1 mol) of 2,4-dichlorobenzaldehyde dissolved in

20 150 ml of isopropyl alcohol. Subsequently, the




synt hesi zed according to Exanple 2-1

2- (2, 4-di chl orophenyl ) - 4- phenyl i m dazol e was synt hesi zed according to
Exampl e 2-2. 2-(2, 3-dichl orophenyl)-4-phenyl -5- 10 net hylim dazol e was
synt hesi zed according to Example 2-3. 2-(2, 6-dichl orophenyl) -4-phenyl -

met hyl i m dazol e was synt hesi zed according to Exanple 2-4.

2- (3, 4-di chl orophenyl) - 4- phenyl -5 net hyli m dazol e was synt hesi zed accordi ng
to Exanple 2-5. 15 2-phenyl -4-(2, 4-di chl orophenyl )i m dazol e was

synt hesi zed according to Exanple 1-1. _gq_

2- phenyl - 4- (3, 4-di chl orophenyl )i m dazol e was synthesi zed according to

Ex le 1-2. Lhany, . I 3942 hyl.i ni d
syﬁ{rﬁegl zed B%Ig%r di ngﬂei éqa(Eia%ll%e(aﬁ' tgjr %aenﬁl‘er)ﬁ I kS 98@?2%92%8338?\%%)5- 5-

nethyllnldaZﬂéeemmscﬁﬁatbeglggqrggcordlng to Exanple 1-4. Synthesis of 2-(2
4-di chl or ophenyl ) - 4- phenyl -5- 25 nethyli m dazole -68- 14.8 g (0.1 nol) of

1- phenyl - 1, 2- pr opandi drfiterl 7tife gcbfiple F0bn @E1%é%éH£HH(”€$@n%QEQ€EMHe and
46.2 g (0.6 nol) of amoni um acetate were heated under’ reflux in n

of acetic ac$dldtororb hawr scoditar tde 1woapl exhan Hof ﬁf%%ﬂﬁﬂ%%tethﬁas
obt ai ned reaction solution was allowed to cool to a roomtenperature, and
poured i Mt o B i&e%pd anbimnd 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 cocled and black
insolubles were filtered off. Subsequently, the methanol
was evaporated off from the reaction solution under
reduced pressure. The obtained residue was dissolved in
chloroform and then washed with water. Thereafter,
15 chloroform 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)

Rf=0.56

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




of dilute amonia water. The precipitated solid was filtered off and
washed with water, followed by recrystallization from nethanol, giving
16.4 g of 10 colorless powdery crystals (54%yield). The nelting point,
thin |l ayer chromatography Rf value, NMR and mass-spectral data of the
obtained crystals were as follows. np. 143-145C 15 TLC (silica gel,
chloroform ethyl acetate=9/1): Rf=0.65 NVR(CDC13): 52.5 (s, 3H), 7.3-8.4
(m 8H M5 mMz(%: 304(69), 302(M+, 100), 267(2), 225(2), 199(2), 172(6),
151(4), 130(31), 103(23), 89(17), 77(17)g>20 2, 4-di phenyli nmi dazol e and

2, 4-di phenyl -5 nmet hyl i m dazol e were synthesized by the nmethod disclosed in

Japanese Unexam nedyBavent, Publg jyon : 24 :
2- (4-chl orophenyl )-4-p gr(ly ] m't?I gg((;%ltée) 'V\/a%@%%%egiggzd i2n53é1£:%:)o’r daréd4hrt h the

synthesi s met8ods) 251 sg) osed; i4) ,Examias 31% (384 ,21300kt hi
specification. -69- 4-chlorobenzal de%%ngas us(edqlas thg %énggl( %hyde

compound to be used &Ehea shiridy) dBYSfdBd .were identified, based on
2- (4-chl or ophenyl ) - 4- phenyl - 5- et hyl i m dazol e was synt hesi zed accorgl ng to

t he synt hesi&heret hatbeE whilscl odetaj n Exaspl e2-223 4aad cBlbrobniehivy ) —4—
speci fication. 4-chlorobenzal dehyde was used as the benzal dehyde conpound
phenylimidazole, represented by the following structural

formula (9).

N A NH (9)

cl
C

Example 2-3

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

methylimidazole>

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

17.5 g (0.1 mol) of 2,3-dichlorcbenzaldehyde and 46.2 g
(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 solution was allowed to cool to
room temperature, and poured intc a large amount of dilute
ammonia water. The precipitated solid was filtered off

and washed with water, followed by recrystallization from




to0 be used as a starting material. 2-phenyl-4-(4-chlorophenyl)im dazole
was synthesized in accordance with the synthesis nmethod 10 disclosed in
Exanples 1-1 and 1-2 of this specification. 41-chloroacetophenone was used
as the acetophenone conpound to be used as a starting material.

2- phenyl - 4- (4-chl orophenyl ) - 5-net hyl i m dazol e was synt hesi zed in
accordance with the synthesis nethod 15 disclosed in Exanples 1-3 and 1-4
of this specification. 4'-chloropropi ophenone was used as the propi ophenone
conpound to be used as a starting materigl.. The evaluation test nmethod for

the surface treatnent conpositions prepared in Exanples 3-1 to 3-10 20

and Conpar atd e daxsamlies 3-didoh,3-6 ich are- described |ater, is
expl ai ned bel ow. Eval uatii on&% estggf opggl dg’r fciefovv-%ﬁéﬂggt%rep?%peF?Vg?ry

Printed wi riagy daards smde iefisa gl ass epoxy 25 resin measuring 120 mm
(length) x 150 mMmm (width) x 1. 6 mm-70- (thickness) having 300 copper

t hrough-hol es with anThenetel dirriimtof ©hB80 M NAS-HSEH2 BSqLEShy PRECES.
Each test piece was degreased with an acid-base% cI%aner? é%dsgo t-getched

using a sul fualiwe aciNMihydragen mesoxdsecthased giehendeal crgentLapgd,vas then
rinsed with water. Thereafter, the test piece was imersed in the surface
treat menP cHUSlS oredeepts foldokisqui d tenperature as shown in Table
* 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)
10 * 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 formula (10).

Cl

Example 2-4

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

20 methylimidazole>




1 for a predetermned tinme as shown in Table 1, followed by washing with
wat er and drying, to forma chemcal |layer 10 about 0.1 to about 0.5 pm

t hi ckness on the copper surface. The surface-treated test piece was
subjected to three cycles of reflowheating in which the peak tenperature
was 240C using an infrared refl ow oven (trade nanme: MJILTI - PRO 306,

manuf actured by Vetronix Co., Ltd.) 15 and subsequently sol deri ng was
performed with a flow soldering device (conveyor speed: 1.0 mim nute). The
sol der used was a tin-lead eutectic solggr with a conposition of 63%tin
and 37% | ead (% by weight) (trade nane: H63A, nmanufactured by Senju Mt al

I ndustry 20 Co., Ltd.)p4.andgthegyf{u e or; _s@l i_Ag W - Q4
(manuf actured by KOKI Co., tdeg. Tﬁngoﬁﬁérﬁhg%eﬁ§%pgr5?@?8g§8§1gggc. Test
pi ece surfaceit$egt ed.as xa@pyeoxﬁerze,@id&@;hl%%g%%g1Héhpae' %%%fzféee% sgl der

in the sane manner as for 25 the tin-lead eutectic sofder. e sol dér used
was | ead -7140f6¢ eeospl der aguoattem naset a e Obe r ECRBOLEER ng8BNUEACLMr € by
3. 0%

Senju Metal Industry Co., Ltd.) with a conposition of 96.5%tin
silver and Ol&% Bbppér acktby weiightfor ahdhothe. f | ARt eisedhé okomgh deEbAY Was
JS-E-09 (manufactured by 5 KOKI Co., Ltd.). The refl ow heating peak
tenperat&re RasrepAstan, itk tdhg asolede rieag tiemperatitii enwas sakd0oR48' €o For
the sol dered test piece, the measured result
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 chioroform, and concentrated
hydrochloric acid was added thereto to precipitate
hydrochloride. The precipitated hydrochloride was
filtered off and washed with acetone and then dissolved in
methanol, Sodium methylate-methanol 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. 185-18%°C
* TLC (silica gel, chloroform/ethyl acetate=9/1):
25 Rf=0.49




was indicated by the proportion (%9 of the nunber of copper through-holes
in which the solder was filled up to 10 the copper |and of the copper

t hrough-holes with respect to the total nunber of copper through-holes
(300 holes). When the solder wettability on the copper surface is |arge,
the nolten sol der penetrates inside each copper through-hole, whereby the
nolten solder readily 15 fills it to the upper land of the through-hole.
More specifically, if the nunber of through-hol es whose upper |ands were
sol dered was |arge, solder wettability grid solderability to the copper
woul d be judged to be excellent. 20 Evaluation test for solder
spreadability Priat inA1ng. boar4s of l-ass .epo resin neasuring
50 nm (I ength) X SS@ﬁ%g%&?a?h)ggzﬁ.Egﬁﬁﬁn(tH?ggﬁéésfnaa?%ﬁsed as test

pi eces. Each pri ni edswgi 25 =d\ha i, CUW 4npat n,in i 10

pi eces of a -72- copper!fg? ed3???g§?f g%?ﬁ%g’cgﬁgpdto%ng%ih Q?BSEéO nm
and a | engt h1 9% (20, n2veg)e fidned ,i 3@ (wiogt h1dreoti ogoatyi Ayefyals of 1.0
nm The test piece was degreased with an aci d-based cl eaner, soft-etched
using a sulfuric 5 acithehyalriogarederioxs el Daseek chesheaf i genNbasa@donas
then washed with water. Thereafter, the test piece was imersed in a
surface Preateneragémalkepitaat asl il 6-dichlorophenyl) -4-phenyl-5-

methylimidazole, represented by the following structural

formula (11).

CHs
N
A NH 1)
Ci Cl
10 Example 2-5

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

methylimidazole>

14.8 g (0.1 mol) of 1-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
100 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 off and washed with water, followed by




tenperature as shown in Table 1 for a predetermned tine as shown in Table
1, followed by washing with water and 10 drying, to forma chem cal |ayer
about 0.10 to 0.50 m thickness on the copper surface. The surface-treated
test piece was subjected to one cycle of reflowheating in which the peak
tenperature was 240C using an infrared refl ow oven (trade nane: 15
MULTI - PRO- 306, nmanufactured by Vetronix Co., Ltd.). Thereafter, a tin-Iead
sol der paste was printed on the center of the copper circuits using a
metal mask of 1.2 nm aperture dianeter_gnd 150 Nmthickness, and
refl ow heating was conducted at the above- described conditions for 20

sol dering. Thect r t tegtdC I ade
name: OZ-63- 330F$ﬂ%i§%gﬁﬁ§%ﬁ?a%§%§e egﬁ&ﬁ fﬁgﬁg f?n%u 8% g%%dgE

conposed of ﬁgﬂétyéugwwicﬁy@@Afguigj@tp&éma ht) Test pleces surface
treated as above were also 25 soﬁdered using |l ead-free sol der paste in the

same manner -73- for tie tmé&ﬁﬁaﬁ_}?@iﬂ@}’ pasheiafhe bﬁ@@m&&@@rﬁehgehfused
was conposed of 96.5%tin, 3.0%silver and 0.5% copper (% by weight)

(trade nane:valigs, 22UBRG- 42nd 1, maaauspeturell byatSenpe Mehal bpgushey Co.
Ltd.). The peak tenperature of 5 reflow heating attai ned before and after
t he soldér[ﬁﬁﬂ%ﬁa#ﬁ|Wﬂr&mpamﬁpkiﬂwsC)245 C. The length (m) of sol der
whi ch wet and spread
* mp. 172-175°C
* TLC (silica gel, chloroform/ethyl acetate = 9/1)
Rf=0.60
¢ NMR(CDC13): 62.5 (s, 3H), 7.3-7.9 (m, 8H)
10 * MS m/z(%): 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-
methylimidazole represented by the following structural

15 formula (12).

ci
Cl

Next, a surface treatment agent and surface

treatment composition containing the imidazole compound of



-over the copper circuit of the obtained test piece was neasured. 10 Wen
the length was | onger, solder wettability and solderability would be
judged to be excellent. Exanple 3-1 2-(2, 3-dichlorophenyl)-4-phenyl-5 15
met hyl i m dazol e as an i m dazol e conpound, acetic acid as an acid, copper
acetate as a netal salt and amonium brom de as a halide were dissolved in
i on-exchanged water so that a conposition as shown in Table 1 was
obtained. The pH was then adjusted to 3.1 with ammonia water to 20
prepare a surface treatnment conpositiong;Subsequently, a printed wiring
board test piece was imrersed for 60 seconds in the surface treatnent

agent whosetk@nperaliHiehad rheef. adi st gd t opd é%rncfdéééé%"éedu@éfii ;A@ghi ng

with water and drying. The solder flowup rate spreadabi of the
sol der past esywetieed heihgreasiriad daztd eEXampl8sd3- 4rb0a3- £01 1 Gpyparative
Exanples 1 to 6 Conpositions for surface treatnment having the conpositions
shown in Table 1 were prepared in the sane 5 manner as in Exanple 3-1.
Subsequently, surface treatnent was conducted at the conditions shown in
Tabl e 1, foll owednigaawshicupwiunkiswat er and dryi ng. The sol der fl ow up
rate and spreadability of the solder paste were then neasured. Table 1
shows the test result<gof2,@ackichlorophenyl)-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-dichlorcphenyl) -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-
méthylimidazole was synthesized according to Example 2-5.
15 2-phenyl-4-(2,4-dichlorophenyl} inidazole wés
synthesized according to Example 1-1.
2~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.
Z2-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




10 conposition prepared in Exanples 3-1 to 3-10 and Conparative exanples 1
to 6. -7T5 oONOONON N O mMN O N ONOON O

._..68_.

14.8 g (0.1 mol) of l1-phenyl-1, 2-propandione,
17.5 g (0.1 mol) of 2,4-dichlorobenzaldehyde and 46.2 g
(0.6 mol) of ammonium acetate were heated under reflux in
100 ml of acetic acid for 5 hours. After the completion

5 of reactidn, the obtained reaction solution was allowed to
cocl 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% vield).

The melting point, thin layer chromatography Rf
value, NMR, 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): 02.5 (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),.103(23), B9(17), T77(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;chlorophenyl}~4~phenylimidazole was
synthesized in accordance with the synthesis method

25 disclosed in Examples 2-1 and 2-2 of this specificaticn.
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4-chlorobenzaldehyde was used as the benzaldehyde compound
to be used as a starting material.
2-(4-chlorophenyl)-4-phenyl-5-methylimidazole
was  synthesized according to the synthesis method
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’ -chloroacetophenone was used as the acetophenone
compound to be used as a starting material.
Z-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 wused as the propiophenone
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 measuring 120 mm {length) x 150 mm {(width) x 1.6 mm
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(thickness) having 300 copper through-holes with an inner
diameter of 0.80 mm was used as test pieces. FEach test
piece was degreased with an acid-based cleaner, and soft-
etched using a sulfuric acid/hydrogen peroxide-based
5 chemical agent and was then rinsed with water. Thereafter,
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 um fhickness on the copper surface.

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

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 cqmposition 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 JS-64MSS
(manufactured by KOKI Co., Ltd.). The soldering
temperature was 240°C.

Test piece surface treated as above were also
soldered using lead~free solder in the same manner as for

25 the tin-lead eutectic solder. The solder used was lead-
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free solder (trade name: H705 "ECOSOLDER", manufactured by
Senju Metal Industry Co., Ltd.) with a composition of
26.5% tin, 3.0% silver and 0.5% copper (% by weight), and
the flux used for soldering was JS-E-09 (manufactured by
KOKI Co., Ltd.). The reflow-heating peak temperature was
245°C, and the soldering temperature was also 245°C.

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

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

excellent.

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

board had a circuit pattern in which 10 pieces of a

iY 'v a~ L~a'c NAY t' / ?V. cLi ~v
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copper-foiled circuit with a conductor width of 0.80 mm

and a length of 20 mm were formed in a width direction at

intervals of 1.0 mm. The test piece was degreased with an

acid-based cleaner, soft-etched using a sulfuric

5 acid/hydrogen peroxide based chemical agent, and was then

washed with water. Thereafter, the test piece was

immersed in a surface treatment agent kept at a liguid

temperature as shown in Table 1 for a predetermined time

as shown in Table i, followed by washing with water and

10 drying, to form a chemical layer about 0.10 to 0.50 pm
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  soldering. The tin-lead solder paste used was an eutectic
solder (trade name: O0Z-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
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foﬁ the tin-lead solder paste. The lead-free solder used
was composed of 96.5% tin, 3.0% silver and 0.5% copper (%
by weight) (trade name: M705-221BM5-42-11, manufactured by
Senju Metal Industry Co., Ltd.). The peak temperature of
reflow-heating attained before and after the solder paste
printing was set to 245°C.

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

When the length was longer, solder wettability

and solderability would be judged to be excellent.

Example 3~1

2-(2,3-dichlorophenyl) -4-phenyl-5-
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 ilon-exchanged water
so that a composition as shown in Table 1 was obtained.
The pH was then adjusted to 3.1 with ammonia water to
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

and spreadability of the solder paste were then measured.
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Examples 3-2 to 3-10, Comparative Examples 1 to 6

Compositions for surface treatment having the
compositions shown in Table 1 were prepared in the same
manner as in Example 3-1. Subsequently, 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 solder paste were then measured.

Table 1 shows the test results of each
composition prepared in Examples 3-1 to 3-10 and

Comparative examples 1 to 6.
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5 atons of one of the phenyl groups bonded to the 2- or 4- position of the
i m dazol e skel eton being substituted wth two chlorine atons. In the

i m dazol e" conpounds used in the Conparative Exanples, the above-nentioned
phenyl group is not substituted with chlorine atons, or is 10 substituted
with only one chlorine atom As is evident fromTable 1, the test results
of Exanpl es and Conparative Exanples showed a 90 to 100% sol der fl ow up
rate when sol dering was conducted using a tin-lead eutectic solder, and

few di fferences between 15 Exanpl es and-Conparative Exanpl es can be seen
However, while the solder flowup rate showed 90 to 100%in the case of

using | ead-free sol derrtid tdx@anpl s, ¢ d tsishoyed, Oﬁéylé@“&lgéodwci‘%% 60%

in the Conparative Exanples. As evidenced above, 1t can be seen t hat

when sol der i mgrawsteondurhed iugidigd1eAd ifis6us®t dated tihe 894 dkesent
wettability was remarkably inproved by treating the copper surface using
the surface imeattnemt hzovaposst sbownf it hExpnesest 3i-nvest song, Thepyakue
exhi biting solder spreadability when 25 using a tin-lead eutectic sol der
was about 2.9 4oliapeenyligidaz lemeompdixahpsleslanoch abbuh 2w hodabguh 3.7
mmin Conparative Exanples, and thus it can be seen that the sol der
spreadabil i t3tYbt aphe@PnOEx &gl Ehenyd lvetugrs thranded hat e Conparati-ve

Exanples. In contrast, when | ead-free
position of the imidazole skeleton being substituted with

two chlorine atoms. In the imidazole compounds used in
the Comparative Examples, the above-mentioned phenyl
group is not substituted with chlorine atoms, or is
10 substituted with only one chlorine atom.
As is evident from Table 1, the test results of
Examples and Comparative Examples showed a 90 to 100%
solder flow-up rate when soldering was conducted using a
tin-lead eutectic solder, and few differences between
15 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
20 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.
The value exhibiting solder spreadability when

25 using a tin-lead eutectic solder was about 2.9 to about



-5 sol.der was used, the value exhibiting solder spreadability was about 1.6
to about 1.7 mmin Exanples but about 1.5 to about 1.6 mmin Conparative
Exanpl es. As evidenced above, it can be seen that when sol dering was
conducted using | ead-free solder, the solder wettability 10 was remarkably
i nproved by treating the copper surface using the surface treatnent
conposition of the present invention. These effects originate fromthe
fact that the im dazole conmpounds of the present invention have a 2,4 15
di phenyl i m dazol e conpound skel eton in wg-ch two hydrogen atons of one of
t he phenyl groups bonded to the 2- or 4- position of the, imdazole

skel eton is $ubstrnt uted PMdntpldav0aghl AAe: abors. £ 20 JbNRWSTRI AL 1
APPLI CABI LI TY The i m dazol e conpound of the invention can be SU|taﬁPy used

as a conponefempirat vt eExbapedssurdrarerhiis eatmeidn CREPQ ohfor gapper
or copper alloy at the tinme of soldering electronic conmponents to copper
or 25 coppers@tdiey spreadabibhiay pob it bded 1 ngxaeelds ushBgbkeadrf £BEn
sol der. -80- CLAIM5 1. A water-based conposition for treating copper or
copper al | oyt f He S0 ra telack Rl der Ingcohheasepnphsht eadeonpei si ng
an inida%ole coqyound represent ed
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
10 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-
15 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.

20 . 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

25 copper alloy circuit on a printed wiring board using




5 by general formula (1): R4 RS wherein Rl is hydrogen or nethyl, and
either R 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
wat er - based conposition for treating copper or copper alloy surface for

| ead-free soldering, the conposition conprising an acid and an im dazole
conpound represented by general forrmula(l): NH (1) / ~\ -81 11~~ NH (1) R
R5 wherein R is hydrogen or nethyl, and either R2 and R3 represent
chlorine and R4 and R5 represent hydrogem-or R2 and R3 represent hydrogen
and R4 and R5 represent chlorine. 5 3. A water-based conposition according
to Caim2 wheaetfiret¢ heoldddazol e conpound represented by general formula
(1) is present in an anount of 0.01 to 10% by wei ght based on the whole
conposition and 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
menber




sel.ected fromthe group consisting of Cl-Cl2 saturated or unsaturated

al i phati c nonocarboxylic acids, C2-C6 15 saturated or unsaturated aliphatic
di carboxylic acids, C7 or C8 aromatic carboxylic acids, C6-C8 aromatic
sulfonic acids, hydrochloric acid, phosphoric acid, sulfuric acid and
nitric acid. -82 4. A water-based conposition according to Claim2 further
conprising a copper conpound. 5 5. A water-based conposition according to
Claim4 wherein the copper conpound is at |east one nenber selected from
the group consisting of copper halides,-gmpper 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 conposition. 10 6. A processcifmrmdreating copper or copper all oy
surface for lead-free soldering, the process conprising contacting a
copper or copper? afdtoye-durded nionpamiterdnl fomitde e Walgheased
conposition of Claiml. 15 7. A process for treating copper or copper. alloy
surface forCPRRECfrbEO¥OPdEfngs fhe peadeSsessmprdesi gy, aay acting a
copper or copper alloy-containing material wth the water-based

conposi ti on of"RPa} koD oomRrinixg| aerimidprobe ssompnpid Steygresented

5 by general formula (1):

(1)
| N
/X
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 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(1):




contacting a copper or copper alloy-containing material with the

wat er - based conposition of Claim1l and sol dering the copper or copper

al l oy-containing 25 material using a | ead-free solder. -83 9. A soldering
process conprising contacting a copper or copper alloy-containing nmaterial
with the water-based conmposition of Caim2 and 5 soldering the copper or
copper alloy-containing material using a |l ead-free solder. 10. Use of a
conmpound represented by general formula (1): R2 (1) R4 R5 10 wherein Rl is
hydrogen or nethyl, and either R2 and R}1represent chlorine and R4 and R5
represent hydrogen, or RZ and R3 represent hydrogen and R4 and RS
represent chlgtine, as an agent for treating copper or copper alloy
surface for legdzfree soldering. 15 11. An im dazol e conpound represented
by general for (1) -84 (1) R R5 wherein Rl is hydrogen or nethyl,

and either R2 and

l Ry
/X
R? R®

wherein R! is hydrogen or methyl, and either R? and R3
represent chlorine and R and R® represent hydrogen, or RZ

3
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 0.01 to 10% by weight based on
the whole composition 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, C,-Cs
15 saturated or unsaturated aliphatic dicarboxylic acids, C
or Cs aromatic carboxylic acids, C¢—Cs aromatic sulfonic
acids, hydrochloric acid, phosphoric acid, sulfuric acid

and nitric acid.




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- methylim dazole is excl uded.

10

15

20

25

-82-

4. A water-based composition according to Claim 2 further

comprising a copper compound.

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.

6. 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 1.

7. A process for treating copper or copper alleoy surface
for lead-free soldering, the process comprising
contacting a copper or copper alloy-containing material

with the water-based composition of Claim 2.

8. A soldering process comprising
contacting a copper or copper alloy-containing
material with the wafef-based composition of Claim 1 and
soldering the copper or copper alloy-containing

material using a lead-free solder.




10

15

-83-

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 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 chlorine,

as an agent for treating copper or copper alloy surface

for lead-free soldering.

11. An imidazole compound represented by general formula

(1) :




_84_

(1
| AN
/X
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 with the proviso that 2-(2,4-dichlorophenyl)-4-phenyl-5-

methylimidazole is excluded.




