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Field of the Invention .

‘The preéeht invention relates.to & benzimidazole
derivative having a rust preventing effect and to a
composition for the treatment of surfaces of.éopper and
copper alloys comprising the benzimidazole derivative which
is particularly useful in preventing rust in_pfinted-wiring-
boards. _

Desci@gﬁion of the Background Art

Methods for preventioﬂ of rust in a'cirCuiﬁ formed from
copper Oor a copper alloy.on a printed-wiring board and for
maintaining the adherence of solder include a method of
covering-the circui; with another metél, for ekample, a
method of plating with solder, goid, palladium; or tﬁe like,
a method of coatiné with solder by the so-called hot air
leveler method, and a method of covering with an organic
film.

Examplés of materials which form the organic film used
in the last-mentioned method include a rosin-type preflux,
which coats the entire printed-wiring board, and an
alkylimidazole-type éreflux which forms é-film by a chemical
reaction selectively on'thejcopper circuit Section,

.The rdsin-tyﬁe preflux is used in a method forlforming”

a film by coating, spraYing,'or soaking the entire printed-




covering the circuit with another netal, for exanple, a method of plating
with solder, gold, palladium or the like, ~a method of coating with sol der
by the so- called hot air |eveler nmet hod, and a method of covering with an
organic film Exanpl es of nateriag§ which formthe organic fil mused
in the | ast-nmentioned nmethod include a rosin-type preflux, which coats the

entire pri ’%f:g.tr‘l& rbﬁ&r&’é’@fﬂz 2o Al 1 1 o 1N MRAREY WARA M & Ides i ch

forms a fil y a chem reaction selectively on the copper circuit
section.  egted)alfssinindei PI&] Inildic WEH iFesinBd0d N ifkey,NiRg @

filmby coating, spraying, or soaking the entire printed- W ring

board wi th #n setgdnd® S6lvene) Wmd then Mryingsi However, this method
invnlves a problem of impairing tne working environment and
the safety because of volatilization of thé organic solvent.

The alkylimidazdie;type'pfeflux is soluble in water and
is superior from the aspect of keeping a good working
environment and safety. The compound, however, deteriorates
when subjécted to a nigh temperature, hindering the action
of a bostflux-which is used during soldering and thus giving
a rise to the drnwback of poor solder adherence.

In recent years, a surface mounting method has become
the most commonly used method for joining electronic parts
on a printed-wiring boafd; This increases opportunities'
wherein printed-wiring boards are exposed to high
temperatures, e.g., temporary mounting of the parts, reflow

_of creamy solders, and the lxke., For this reason, a
'treatment agent Whlch does not lower the adherence of the
solder, even when the prlnted-WLrlng boards have been
exéosed to high temperatures, isirequiréd.

An invention responding to such a'requirement is
disclosed in Japanese Patent Laid-open (ko-kai) No.
124395/1991,-which provides a preflun using a benzimidazole
derivative with-a hydrogen atom, an alkyl group, or an aryl

. group in 27position.qf the imidazole ring. )
| Although the benzimidazole.dérivanives can satisfy the :

above-mentioned heat resistance requirement to a certain



esterr, a rosin-nodified maleic acid resin, or the like, in an organic
solvent, and then drying. However, this nethod involves a problem of
i mpai ring the working environnent and the safety because of volatilization

of the organic sol vent. The al kyl8mi dazol e-type preflux is soluble in
“water and 4 J%ﬂﬁer' f N d Ki ng
envi ronmentde}n §af€éﬁx %%%%p%ﬁ}%m\%grﬁghdg?gr ?gga?ggg: when subj ect ed
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during sol dering an giving ariseto fhe of poor sol der

adher ence. adhererde /¢ &iHe ¥ der after aapoetvet t8JanRi§Rd has becone the
nost commonly used nethod for- joining electronic parts on a printed-wring

board. Thi tempar@ainse.opportunities wherein printed-wiring boards are

exposed to high -tenperatures, e.g., tenporary nounting of the parts,

refl ow of creaBn sdledercf tdnics tsituatieon, Ehe phesentainwentorsrhkatveent

agent which does not | ower the adherence of the solder; even when the.

print ed- wi symEhesdrzixd feavmmtbeen of compounds and studied their

' appliédbility'as a preflux and[theiilheat resistance. As a’

result, the present inventors have found that certain novel
benzimidazole derivativeé can produce superior films on the
surfaces of copper or copper alloys, which can be
excellently soldered without using a volatile solvent even

after the surfaces have been exposed to a high temperature.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
'provide a benzimidazole derivative represented by the

following formula (I),

_ ¥ -
OO -
2

N R")

(R1)m B (K)n

wherein Rl is a hydrogen atom, a.lower alkyl group, or.a
halogen atom; R2 is a hydfogen atom or a lower alkyl group; .
R3 is an alkylene'grdup with 1 to 18 carbon atoms; and n aﬁd
m are integers from 0 to 3.-

Another object'of the'present inventioﬁ is to provide a
'compoéition for treéting a'surface of copper or a copper

alloy comprising said benzimidazole derivative as an
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exposed to high tenperatures, is required. An invention responding to
such a requirenent is disclosed in Japanese Patent Laid-open (ko-kai) No.
124395/ 1991, which provides a preflux using a benzim dazole derivative
with a hydrogen atom an al kyl group, or gn aryl group in 2-position of

t he i m dazol e ring. Al t hough the befazi m dazol e derivatives can

satisfy trm%ffggwf;gfgﬁéﬁgsg?ggat resi stance requirenent to a certain

degree, there cannot eakt hrough for the ever increasing

Loer TR 2, "lfond ShRSERRY obIREESY talhnidl, i UARacle df'°
the present invention will become more apparent from the
following description of the preferred embodiments taken in

- conjunction with the accompanying drawings.
| BRIEF'DESC&IPTION OF THE DRAWING
Figure 1 is an FT-IR"spéctrum of1Coﬁpoﬁnd 1 of the
present invention prepared in Example 1.
Figure 2 is a UV absorption spectrum of Compound ;..

- Figure 3 is a wettability curve for the determination
of thé soldering wettability by the Meniscograph-method, :
wherein t; indicates the time from start 'of immersion until
a peak of buoyancy from surface tenéion ié reached, which is
determined from the rate of immersion and the time at which
wetting commences, and tyg is the time from start of
immersion until'buoyancy from surfacé tensién becomes zero,
i.e. the time whén'the'contaCt angle réaqhes 9p0°.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

In formula (1) representing the benzimidazole
derivatives if the present invention, Rl is a hydrogen atom,
a lower alkyl group having 1 td 4 carbon atoms, such as, for .
gxamplé, methyl group, ethyl group, n-propyl group,
isopropyl group, n-butyl.groﬁp, tert-butyl group,'or the
like, or a halogen atom such as Cl, Br, or the like. R? is
a”hyergeﬁ_atom'qr a_lbwér alkyl grbup'having 1;t654'ca;bon_
atoms, such as, for example, methyl group, ethyl group, n-

propyl group, n-butyl group, or nonyl group, or the like.
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JP- A+89212157 descri bes a pol yam de resin conposition conprising
a nmgjor portion of polyamde resin and smaller anount s of a

hal ogenat ed copper, a hal ogenated al kali, and an im dazole conpound. The
hal ogenat ed conpound causes corrosion in nmetal conponents with which the
resin is used together. The addition an imdazole conpound intends
to prevent such corrosion in the net conponent s. The present

i nventors hgve synthesized a nunber of conpounds and studied their
appl i cabi | Ry iss an @ldftlenengrovpeiaviiagt 1r &oi 3Banasd prefezabdyult tot he

present- i nventors have found that certain novel benzimdazole
derivative$ campon mtemsce snghedisor for pxagplenemgthydeestbyleoppepyds
copper all oys;. which can be excellently sol dered mnthout using a volatile

sol vent evé’t‘\‘téﬁ]{'eroqbﬂelcsmée§”né‘&’€eﬁ¥ n9&RBBs el EhG AikR-t ehPEFRture.

alkylene groups may also be branched . They may also have an
"unsaturated bond or other substltuted group. |

Compounds in which the imidazole is directly bonded to
the phenyl or aralkyl group Without an Rr3 group in formula
(1) aoes not form a film on a copper or a copper alloy
surface required for soldering and other_prodessing; On the
other hand, compounds haVing'an alkylene group for R3 in
formula (1) having carbon atoms exceeding 18 are technically
difficult to produce.. In addition, their solubility is
insufficient and the process is uneconomical.

Given as specific examples of the compounds of formula

" (1), which can be preferably used as the active ingredient

of the composition of surface treatment agent for copper and
copper allojs; are 2-(phenylélkyl)5en2%midazoles such as,

Z-benzylbenzimidazole,

2-~(2-phenylethyl)benzimidazole,

2-(3-phenylprop§l)benzimidazole,

2-(2-phenylpropyl)benzimidazole,

2- (4-phenylbutyl)benzimidazole,

2~ (3-phenylbutyl )benzimidazole,

_2-(9—pheny1honyl)benzimidaque,

- 2_"('-3-phexiy16cty'1_ )benﬁimidazole - |

2-(ll-phenylundecyl)benzimidazole;

2-(10-phenylundecyl)benzimidazole, and the like;
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4 ‘ SUMVARY CF THE | NVENTI ON The present invention

provi des a conposition for treating a surface of copper or a copper alloy
conprising a benzim dazol e derivative represented by the followng formul a-
() [err] wherein R err] is a hydrogen atomor a (err]
al kyl group; R2 is a hydrogen atomor a@err] alkyl group, R3 is an

al kyl ene group with 1-18 carbon atons and n and mare integers of 0 or 1-
with the exsephenyXdlkyl eliylbemdiniiddezadles. suchuaher, the present

i nvention provides the use of a conposition conprising said '
benzi m dazol e 2-benzyl-5-methylbenzimidazole, - :

~ 2-benzyl-5-ethylbenzimidazole,.
2-(2~phenylethyl)-5-methylbenzimidazole,
2-(2-phenyléthyl)—5—ethy1benzimidazole,

._ 2—(34phenylpropjl)-4-ethylbenéimidazolé,
2-(2-§henylpropy1)-S-methylbenzimidazole,
2-(4-phenylbutyl)-5-methylbenzimidazole,

| 2-(3-phenylbuty1)—4-ethylbenzimidazéle, and the like;

2-(alkylphenylalkyl)alkylbenzimidazoles such as,
2-(2-tolylethyl)-5-methylbenzimidazole,
2-f3-tolylpropyl)-4—ethyibenzimidazole,
2-(2étolylpropyl)-S-methylbenzimidazolé;

© 2-(2-xylylethyl)-5-methylbenzimidazole,
2-(3-xylylpropyl)-4-methylbenzimidazole,

: 2—(2-xyly1p:9pyl)55-ethylbenzimidazole, and the like.
The-benzimidaque-derivative of the presént invention,
for example 2-(phenylalkyl)benzimidazole, can be easily
‘prepared by reacting a higher fatty-acid containing a phenyl |
group which becomes a part of the two-position substituted
group of the cdmpound and o-phenylénediamine while heating
at 170° to 200°C using p-toluene sulfonic acid as a medium,
and then removing the unreacted fatty acid and the like.
 The resulting compound can be confirmed-by the FT-IR
spéctrum;-ﬁv spectrum, and the liké._ |
There are no particular limitations on the utilization

of the benzimidazole derivative of the present invention.



derivative as an effective conponent for treating a surface of copper or a
copper alloy to provide a filmwth good adherence of solder on the
‘surface of the copper or copper all oy. , 4A
These and ot her objects, features, and advantages of the present invention
wi | I becone nore apparent fron1the follognng description of the preferred
enbodi nents taken I n conjunctlon wth the acconpanylng dr awi ngs.
BRI EF DES PTICN THE AW NG r is_an. # e
Conpound 1 AR et A & Su-Tndiafifphoed

resins,'a dylng adjuvant, an intermediate for the production

Bect r um of

of an organic synthetic compound, and the like, in addition
to its use as a composition for a surface treatment'ageht
for eopper and eopper ai;oys-as described'in detail in the
following. | ‘ | |

In order-to.soiubilize.qr emulsify the benzimidazole
derivative of the present invention when used as a
composifion-for the surface treatment of copper and coppet
alloys, the compound is usually mixed with an aqueous
solution containing an organic acid such as formic acid,
acetic acid, propionic acid,'glycolic acid, n-butyric acid,
isobutyric acid, acrylic acid, crotonic acid, isocrotonic
acid, oxalic acid, malonic acid, euccinic acid, adipic.acid,
maleic acid, acetylene dicarboxylic acid, monochloroacetic
acid, trichlorocacetic acld lactic acid, oxybutyric acid,
-glyceric-acid, tartarlc acid, mallc acid, citric ac;d, or
the like; an inorganic acid such as hydrochloric acid,
sulfuric acid, pitric acid, phosphoric acid, or the like; or
a metal compound such as zinc acetate, zinc sulfate, zinc
phosphate, zinc chloride, lead acetate, iron oxide, copper .
chloride, copper éhosphate, copper carbonate, copper
acetate, or the like; or with an agqueous solvent such as
methanol, ethanol, 1sopropyl alcohol ethyleneglycol '
'monomethyl ether, ethyleneglycol monoethyl ether, or the
like.

The above organic acids, inorganic acids, metal
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Figure 2 is a UV absorption spectrum of Conpound 1. Figure 3 is a
wettability curve . for the determ nation of the soldering wettability
by the Meni scograph nethod, wherein t[err] indicates the time fromstart
of inmrersion until a peak of buoyancy from surface tension is reached,
whi ch is determned fromthe rate of imrersion and the tine at which
wetting comences, and t2 is the time fr8@mstart of immersion until
buoyancy from surface tension beconmes zero, i.e. the time when the contact
angl e reachmem@fjmds ] .and agueous solvents can be used ifldividuallyTal ED
DESCRIPTICN OF THE | NVENTI ON AND . PREFERRED EMBODI MENTS

two or more of them can be used mixed in any optional ratio

for solubilizing.or-emulsifying the benzimidazole

derivative. 1In addition, various additives conventionally

‘used in surface treatment agents may be added as required.

The amount of the benzimidazole derivative of the
present invention used in the composition for surface .
treatmént is preferably 0.1% to 5.0% by weight.

The composition of the present invention may be applied
to the surface of the copper or copper alloy for the
treatment of the surface by using a method such as soaking,

'spraying,,application with a roller coater, or painting with
a paint brush.

Other features of the invention will become apparent in
the course of the following description of the exemplary
embodiments Wthh are given for 1llustratlon of the
lnventlon and are not intended to be limiting thereof.

EXAMPLES
Example 1
<Preparation of 2-(5-phenylpentyl)benzimidazole>
108 gm (1 mol) of o-phenylenedlamlne, 182 gm (1 mol) of -

6~phenylhexanoic acid, and 190 gm (1 mol) of p-toluene
sulfonic acid monohydrate were thoroughly blended and heated
‘using a mantle heater under agitation. The temperature was
raised to 200°C in 30 to'40_minutes; tﬁen the mixture was -

heated at 200° to 220°C for 3 to 4 hours until evaporation

of steam has almost terminated. The balance of the ligquid

This Sheet Has Been Replaced




I'n formula (1) representing the benzinidazole derivatives of the
present invention, Rerr] is a hydrogen atom a |ower alkyl group
having 1 to 4 carbon atons, such as, for exanple, nethyl group, ethyl
group, n-propyl group, isopropyl group, n- butyl group or tert-butyl
group, or a halogen atom such as O or By R2 is a hydrogen atomor a
| ower al kyl group having 1 to 4 carbon atons, such as, for exanple,

Methyl O oUps PN el OEP. a8-BIORY | to WEWD £ MDA Hhedk@Rrial was
7 It is, for exanple, useful as a curing agent for epoxy resins, a

dyi ng adj uisltted) dnd cenaili BiqudPied Ne AFtRAUAHO heatfing walsgani ¢ synt hetic
conmpound, and the like, in addition
completed, the reaction mixture was poured into aqueous
ammonia, agitated, and the solidified material was filtéred,
washed with watér;_and’dfied to'brovide a blue-purpie
powder. | . |
The resulting powder was recrystallized with a solvent
to obtain white, needle-shaped crystéls of 2-(5-
phenylpéntyl)benzylbenzimidazole (Compound 1) of the present
invention at an yield of greateﬁ than 90%. The compound had
a melting point of-l36-138°C. The FT-IR and UV absorbance
of this compound were meaéﬁred with the results shown in'.
Figure.l and Figure 2, to confirm that the térget compound
was obtained.
Examples 2 to 11
_<Preparation‘of various benzimidazole derivatives>
The benzimidazole derivatives (Compounds 2-11 of the
present invention) listed in Table 1 were synthesized in the
same manner as in Example 1. |
Example 12
<Composition for copper or cbpper élioy surface tréatment$ | .
An aqueous solution of each benzimidazole derivative (1
g) prepared in Examples 2-11 dissolved in acetic acid to
saturate the aqétic.acid were prepa:ed. Another-éolutionl
. was éreparea by adding 0.04 g of éﬁpurOQS chloride to 0.1 g
of 25% aqueous ammonia and thoroughly stirring the mixture.

Each solution, i.e. the benzimidazole derivative solution



tto it's use as a conposition for a surface treatnment agent for copper and
~copper alloys as described in detail in the follow ng. In order to
solubilize or emulsify the benzim dazole derivative of the present
i nventi on when used as a conposition for the surface treatnent of copper
and copper alloys, the conpound is usually m xed with an aqueous sol ution
- containing an organic acid such as forq acid, r-acetic acid, propionic
acid, glycolic acid, n-butyric acid, |sobutyr|c acid, acrylic acid,
crotoni ¢ aand theQuputus civlioti dex aldlm tdoind wemel addedatbd108ugcbti ¢ aci d, .
adipic acid, nmaleic acid, acetyl ene dicarboxylic acid, nonochl oroacetic
acid, tri chiateascdialdoEd byt adtiinring,d thosy bbtaindngcadtregkgngri c acid,
tartaric acid, nmalicacid or citric acid; an inorganic acid
such ‘as hy@odaWienic acid, sulfuric acid, nitricacid or phosphoric aci d;

or a metal conpound such as zinc acetate, zinc sulfate, zinc
number of 1 cm x 5 cm x 0.3 mm copper test specimens

were prepared by a surface cleaning process comprising
defatting, washing with water, microetching [a procedure of
dipping the test specimen in Mec Bright CB-801 (a solution
containing sulfuric.ecid and hydrogen peroxide, trade mark a
product of.Mec Co.) for 1 minute at room temperature];'and
washing with water. Each test specimen was immersed in one
of the above-mentioned solutions for one minute at 405C,
washed with water, and dried, then heated 'in a hot air
circulation-appsratus for 10 minutes at 200°C. A postflux"
was applied to each of these test specimens and a
wettability test was carried out by the surface. tension
- method-(Mbnisccgraph method) . .The results of these tests

.are giuen'in'Table 1. | .
Comparative Example 1

One gram ef 2-undecyl-4~imidazole (Comparative Compound
1) was added to 2 gm of acetic acid and mixed to prepare a
homogeneous solution. Separately; 0.04 gm of cuprous
chloride was added to 0.6 gm cf a 25% agueous ammonia
solution and stirred thoroughly to make a solution. The
both solutions were respectively added to 100 gm of water
and mixed thoroughly to prepare a treating liquid.

Alcmx5cmx 0.3 mm test specimen was prepared by

the.surface cleaning prccess comprising defatting, washing

o
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phosphate, zinc chloride, |ead acetate, iron oxide, copper chl ori de,

copper phosphate, copper carbonate, or copper acet at e; -or
wi th an aqueous sol vent such as nmet hanol , et hanol, isopropyl al cohol,
et hyl enegl ycol nononet hyl ether or ethyl enegl ycol nonoethyl ether.

The above organic acids, inorganic acids, netal

8 conpounds, and aqueous sol vent s Ichn be used I ndividually or two or

more of them can be used m xed in any optional ratio for solubilizing or
enul si fyi ng7ithe WREEF nirkerpetching \Afec Brijghta §8-80dn, Mesr Coud raddt i ves

conventional ly . used in surface treatnent agents may be added as re%yired.
_ washing with water. This test specimen was immersed in the

above;mentioned 2-undécyl-4-imidazole solution for one
minute at 30°C, washed with_water, and d:ied, then heated in_
a hot air circulation apparatus for 10 minutes at 200°C. #
postflux was applied to this test specimen and a_wettabilify
test was carried out in the same mannér as in the Example
12. | o

The results are shown in Table 1 toéether with the
resulﬁs obtained in Example 12. |
Comparative Example 2.

One gram of 2-methylbenzimidazole (Comparative Cémpound
2).was added to 2 gm of acetic acid and mixed to prepare a
hémogeneoﬁs solution. Then, 100 gﬁ of wﬁter"was slowly |
added to the solution, followed by the addition of 0.02 gm
of cupric. chloride. Tﬂé mixture was thoroughly stirred to
prepaie a treating liﬁuidi :

Alcmx 5cmzx 0.3 mm test specimen was prepared by'
the_ surface _cieaning process comprising defatting, washing
with water, microetching (Mec Bright CB-BOl, Meé Co.), and
washing Qith water. This test specimen was immersed in the *
2-methj1benzimidazole solution for one minute at 40°C,
washed with water and dried, then heated in a hot air
circulation apparatus for_lO.minutes at 200°C. A postflux

was appiied to.this tesf.épééimen-and é‘wéttability test was
carried out in the same manner as in tﬂe Example 12.

The results are shown in Table 1.

n



The anmount of the benzim dazole derivative of the present invention used
In the conposition for surface treatnent is preferably 0.1%to 5.0% by
wei ght . .JThe conposition of the present invention may be applied to
the surface of the copper or copper alloy for the treatnment of the surface
by using a nmethod such as soaking, spraying, application with a roller
coater, or painting with a paint brush.1?2 O her features of the
i nvention will become apparent in the course of the follow ng description
of the exenPPBPrativedEX_BMPEeWRi ch are given for illustration of the
i nvention. . ' EXA S Exanple 1 <Preparatjon of
2-(5-pheny|penty@?ﬁeﬂfﬁﬂi852BngenYl’s‘mﬁgg}i%ﬁQ%}WéH%ZQ*e (Comparative :
o- phenyl enegi ani ne 2 1 1) of. 6-phenyl anoi c. aci a 190 gm
(1o of CoRBpRin 357 P o SE R RELE B0 B rt (T AR D R
and heat ed homogeneously blended. Then, 100 gm of water was slowly
added to the solution, followed by the addition of 0.02 gm
of cupric chloride. The miiture was thoroughly stirred to
prepare a tréating liquid._'
Alcmx 5 com x 0.3 mm test specimen was prepared by
the surface cleaning prodess comprising defatting, washing
with watér, microetching (Mec Bright CB-801, Mec Co.), and
'washing with water. This test specimen was immersed in the
2-phenyl-s—methylbenzimidazole solution for one minute at
40°C, washed with water and dried, then heated in a hot air
circulation apparatus for 10 minutes at 200°C. A postflux
was applied to this test specimen and a wettability test was -~

carried out in the same manner as in the Example 12.

_ The results are shown in Table 1.
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al l oys, the conpound is usually m xed with an aqueous sol ution contai ning
an organic acid such as formic acid, acetic acid, propionic acid, glycolic
“acid, n-butyric acid, isobutyric acid, acrylic acid, crotonic acid,

I socrotonic acid, oxalic acid, malonic acid, succinic acid, adipic acid,
~mal ei ¢ aci d, acetylene dlcarboxyllc acid, monochl or oacet i ¢ aci d,
trlchloroacetlc acid, lactic acid, oxyﬂyﬂyrlc aci-d, glyceric acid,
tartaric acid, malic acid, citric acid, or the I|ke an inorganic acid

such as_hydr ochl ggiC Eéégnt 4 naﬁi:gw.&'éé Ay @€ Bbn AL acid, or.

the like; or a neta conpoun suc as" zinc acetate, zinc sultate, zinc
phosphat e, gépgvgRleside. Théaﬂeﬁﬁfﬁféizolé%%éjﬁvé‘é)% suﬁméﬁiéieas

copper phosphate, copper carbonate, copper acetate, or the |ike; or W th

an aqueous £0tyRPbsHEnafor "BLRPASE , tEEAENONt 5 WHPPRL AL

et hyl enegl ycol mononet hyl et her, ethyleneglycol nonoethyl ethef’ or .the
I ke. alloys. The comp051tlon for the surface treatment of the

present lnventlon has superlor heat resistance and provxde a
£ilm with extremely good adherence of solder on the surface
of the eopper or copper alley even after exposure to high
temperatures. Thus, the composition exhibits a particularlj
remarkable effect when electronic pafts are mounted on the
surface of a printed-wifing board.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above
teachings. It is therefore to be understood that within.the
5cope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.



The above organic acids, inorganic acids, netal

aqueous solvents can be used individually or two or nore ”“[“Wmum;“"mml
used mxed in any optional ratio for solubilizing or enulsifying the s *
benzi m dazol e derivative. In addition, various additives conventionally
used in surface treatnent agents may be added as required. The

anmount of the benzi m dazol e derivative bﬁithe present invention used in
t he conposi.tion for surface treatment is preferably 0.1%to 5.0% by

wei ght . The conmposition of the present invention nay be applied to
t he surfaceﬂgég¥5§-§&g§5§99;§eopper alloy for the treatment of the

surface by using,a gl Bod SUsH381 808Kk MDaesvd M dMn Py Bl W 1 2

roll er coater,
follow1ng formula (I),

- (R“)

wherein Rl is a hydrogen atom, a lower alkyl group, or a
halogen atom; R2 is a hydrogen afom or a lower alkyl group;
R3 is an alkylene grbup'with 1 to 18 carbon atoms; and n and
m are integers from 0 to 3.

2. A composition for treating a surface of copper or a
copper alldy comprising a benzimidazoie derivative

' represented by tﬁe'following formula (I),

e N '
| 2
N (R
®1, > =

wherein R! is a hydrogen atom, a lower élkyl group, or a-
halogen atom; Rz_is a hydrogen atom or a lower alkyl group;
R3 is an alkylene group with 1 to 18 carbon atoms; and n and
m are integers from 0 to 3. | N
3. The composifion according to Claim 2, further

. comprisihg3a£_1eas;-one,¢omponent.selep£ed from a group of
organic acids; inbrganic aéids, metal compounds, and water-
soluble solvents for improving the solubility or

dispersibility of the benzimidazole derivative.

This Sheet Has Been Replac
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o Thecourse of the ot o ng-descrt piian or tne exenpt oI TVETAARM

which are given for illustration of the invention and are hott it efided to
be limting thereof. EXAMPLES Exanple 1

<Pr eparation of 2-(5-phenyl pentyl)benzi migiazol e> - 108 gm (1 nol) of

o- phenyl enedi am ne, 192 gm (1 nol) of phenyl hexanoi ¢ acid, and 190 gm

(1 nol) of p-toluene sul fonic acid nonohydrate were thoroughly bl ended
and heated wusirfy a Tﬁmwmmuommmmaﬁnmtﬁmmlarme 2 ,emeendtaind.ngas
raised to 200[err]C in 30 to 40 mnutes, then the m xture was heat ed at
200[err] to OOk &9 1% 9%rbB welahhsef said iRenaigystanglen dexjvadiizgn has

al nost term nated. The bal ance of the liquid

Thi s Sheet Has Been Repl aced

6 " This Sheet Has Been Re epla

(] ll i




was driven off at close to 160[err] to 170[err]C, the material was nelted,
and then liquefied. After the heating was conpleted, the reaction mxture
was poured into aqueous anmonia, agitated, and the solidified nmaterial was
filtered, washed with water, and dried}f® provide a blue-purple powder.
The resulting powder was recrystallized with a solvent to obtain white,
needl e- shapeBENDIMSDATIOSE AFERZVATIVE ANDe OGMPOS I XON) KRN ZREATENG i GOPBER. 0l e ( Conpound
1) of the prANEGOPPERNAKELGYi SURFACESICOMPRIINGTHr $Eer than 90% The conpound
had a nelting point of 136-138[err]C. The FT-IR and UV absorbance of this.

conpound were neasured with tgagrRgsht 6p ShVbigtrdsuRg e 1 and Figure 2,
to confirmthat the target co Was obt al ned.

A novel benzimidazole derivative is disclosed. The .

benzimidazole derivative is represented by the following

. N - . -
>R3 . (1)
: ' 2
(R®)
(', H a

wherein Rl is a hydrogen atom, a lower alkyl group, or a

formula (I),

halogen afom; R2 is a hydrogen atom.or a lower alkyl group;
R3 is gd alkylene group with 1 to 18 carbon atomﬁ; and n and
m are integers from 0 to 3. The cbmpound has an excellernt
.rust preventing effect and can be used as a component of a
composition for the treatment of surfaces of copper and
copper alloys comprising the benzimidazole derivative which
~ is particuiarly useful in preventing rust in printed-wiring

boards.



Exanpl és 2 to 11 <Preparation of various benzi m dazol e derivatives>
The benzi m dazol e derivatives (Conpounds 2-11 of the present invention)
listed in Table 1 were synthesized in the same manner as in Exanple 1.
Exanpl e 12 <Conposition for copper or copper alloy surface treatnent>

An aqueous solution of each benzi m dazole derivative (1 g) prepared in
Exanpl es 2-11 di'ssolved in acetic acid to ,saturate the acetic acid were
prepared. Another solution was prepared bJ.adding 0.04 g of cupurous
chloride to 0.1 g of 25% aqueous amoni a and thoroughly stirring the

Each solution, i.e. the benzi nm dazol e derivative solution
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and the cupurous chloride solution were added to 100 g of water, followed
by stirring, thus obtaining a treating solution. A nunber of 1 cmx
5-cmx 0.3 mm copper test specinmens were prepared by a surface cleaning
process conprising defatting, washing with water, m croetching [a
procedure of dipping the test specinen in Mec Bright CB-801 (a solution
containing sulfuric acid and hydrogen peroxi ¢, trade mark a product of
Mec Co.) for 1 minute at roomtenperature], and washing with water. Each
test specinen was i nmmersed in one of the above-nentioned solutions for one.
mnute at 40[err]C, washed with water, and dried, then heated in a hot air
circulation apparatus for 10 mnutes at 200[err]C. A postflux was applied
to each of these test specinens and a wettability test was carried out by
the surface tension nethod (Meniscograph nethod). The results of these
tests are given in Table 1. Conparative Exanple 1
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One gram of 2-undecyl -4-i m dazol e (Conparative Conpound 1) was added to 2
gm of acetic acid and m xed to prepare a honbgeneous sol ution. Separately,
0. 04 gm of cuprous chloride was added to 0.6 gm of a 25% agueous ammoni a
solution and stirred thoroughly to make a solution. The both solutions
were respectively added to 100 gm of water and m xed thoroughly to prepare
a treating |iquid. Alcmx 5cmx 0.3 nmtest speci nen was prepared
by the surface cleaning process conprising defatting, washing

1 1 with water, mcroetching (Mec-Bright CB-1, Mec Co.), and washing
with water. This test specinen was immersed in the above-nentioned
2-undecyl - 4-i m dazol e solution for one mnute at 30[err]C, washed with

water, and dried, then heated in

D
()
il
19
-
)
L.
T
< |
z 1
—
=90



NO439%~7 Ivos

a het -air circulation apparatus for 10 ninutes at”2D0[&rF g A pestdf T usg

was applied to this test specinmen and a wettabilify  test cayﬁﬁgq% § o=

in the same manner as in the Exanple 12. iThe resul't's SBQWNsoBd 1.

Table 1 together with the results obtained in Exanple 12. arqBiE§§d .....

Exanmpl e 2 One gram of 2-nmet hyl benzi m dazol e (‘Con aratl "ﬁhg Nded 2).
ous

was added to 2 gmof acetic acid and mxed to prepare“a honﬁ@é
sol ution. Then, 100 gm of water was slowy added to the sol ution, H@a | owed
by the addi tion of 0.02 gm of cuprlc chl oride. | The it G EAES -4 roxvid 1MV

st dt treat A1l 5 t est

spggrﬁen 3d%gé§g%;$e&ﬂyéggtnggﬁFﬁécébﬁleanihﬁeﬁpggégg rﬁ%’annH]e =

defatting, yashi ngln\@xté"h%hgr ‘E:; PEEERERG d MG BELght o By %%%né@ﬁ} Co.),
wat er t eSt spec

and washing wth I men was i mMmersed I n
imposed on the adherence of the solder after

exposure to a high temperature.

JP-A-89212157 describes a polyamide resin
.composition comprising a major portion of
polyamide resin and smaller amounts of a

halogenated copper, a halogenated alkali, and an
-imidazocle compound. The halogenated compound
causes corrosion in metal components with which
the resin is used together. The addition of an
imidazole compound intends to prevent such

corrosion in the metal components.

The present inventors have synthesized a number of
compounds and studied their applicability as a
preflux and their heat resistance. As a result,
the present inventors have found that certain
novel benzimidazole derivatives can produce
superior films on the surfaces of copper or copper
alloys, which can be excellently soldered without
using a volatile solvent even after the surfaces

have been exposed to a high temperature.



2- met hyl benzi m dazol e solution for one mnute at 40[err]C, washed with
water and dried, then heated in a hot air circulation pﬁ@ﬁ EAE rsd£$
m nutes at 200[err]C. A postflux was applied to this tgs [
wettability test was carried out in the same manner as|irf the Exanple 12
The results are shown in Table 1. 17 AUG 1999 i1
Conparative Exanple 3 One granlof 42- phenyl - 5- met hyfl Benzi m dazol e
(Conparative Conpound 3), 20 gm of acetlc acid, and 1 Jgmor nethanol wefe
honogeneously bl ended. Then, 100 gm of water was slowy | added to the

solution, followed by the addi tion of O. 02 gm of cuprlc chloride. The
m xture was thoroughly sti Fe88f8I QBoR ; 4

The present invention provides a composition
for treating a surface of copper or a copper alloy

comprising a benzimidazole derivative represented

by the following formula (I)

N .
R (1)

(R
RV, B "

wherein R' is a hydrogen atom or a C;., alkyl group;
R? is a hydrogen atom or a C;., alkyl group, R?® is
an alkylene group with 1-18 carbon atoms and n and

m are integers of 0 or 1 with the exception of 2-

benzylbenzimidazole.

Further, the presenf invention provides the use of
a _cdmposition comprising said benzimidazole
derivative as an effective component for treating
a surface of copper or a copper alloy to provide a
film with good adherence of solder on the surface

of the copper or copper alloy.



Al cmx 5 cmx 0.3 mmtest specinmen was prepared by. theg=surt i T
process conprising defatting, washing mﬁ?h aater, %icroaﬂﬁﬁﬂﬁgﬁgwgégﬁt.%h
CB-801, Mec Co.), and washing with water. This test spef

2- phenyl - 5- net hyl benzi m dazol e solution for one fm
40[err]C, washed with water and dried, then heated in a ho} air
circulation apparatus for 10 m nutes apa200[err]C. A posj}f

to this test specinmen and a wettability test was carriefl out in the sane
manner as in the Exanple 12. The results are shown 1 n Table 1.

en was | mer sled

U7 AUG 1999

rx—was—apptTed

v“@%égéag%gE%égér objects, features, and advantages
of the present invention will become more apparent
from the following description of the preferred
embodiments taken in éonjunction with the

accompanying drawings.
IEF D ION THE DRAWING

Figure 1 is an FT-IR spectrum of Compound 1 of the

present invention prepared in Example 1.

Figure 2 is a UV absorption spectrum of Compound
1.

Figure 3 is a wettability curve for the
determination of the soldering wettability by the
.Meniscograph method, wherein t, indicates the time
from start of immersion until a peak of buoyancy
from surface tension is reached, which is

determined from the rate of immersion and the time

at which wetting commences, and t, is the time from

start of immersion until buoyancy £from surface
tension becomes ' zero, i.e. the time when the

contact angle reaches 90°.

—



1. A conposition for treating a surface of copper or a codp@mpgkﬁ
conprising a benzim dazol e derivative represented by the f !

() [err] wherein R err] is a hydrogen atom on 3
group; R err] is a hydrogen atomor a CJerr] al kyl group, {R

ol

ef%?44

err] al kyl
Us 2999

al kyl ene group with 1-18 carbon atons and n and mare integers of O or ll
with the exception of 2-benzyl benzim dagole. 2. The conposition-
according to Caim1l, further conprising at |east one conporent—far

inproving the solubility or dis- persibility of the benzim dazole

iCc acid,
obutyrlc

derivati ve,

acetic acid, prop

sel ected from 3

aci d, acryllc aci d, crotonl o REFER REY CERBODH IMENDRJ, oxallc acid, malonic

acid, succinic aC|d adi pi c ‘aci d

In formula (1) representing the benzimidazole
derivatives of the present invention, R* is a
hydrogen atom, é lower alkyl group having 1 to 4
carbon atéms, such as, for example, methyl group,
ethyl group, n-propyl group, isopropyl group, n-
butyl group or tert-butyl group, or a halogen atom
such aslcl or Br. R? is a hydrogen atom or a lower
alkyl group having 1 to 4 carbon atoms, such as,
for example, methyl group, ethyl group, n-propyl
group, or n-butyl group.




mal ei c- aci d, acetyl ene dicarboxylic acid, nonochl oroaceti
.trlchlproacgtlc acid, lactic acid, oxybutyrlc aci d, glycgrfgﬁLgQQMLN' SHEE(

tartaric acid, mal i cacid or citric aci d; . Wnorganlc aci ds
such as hydrochl oric acid, sulfuric acdd, nitric acid oﬁphosmngbg-gg¢d
16 met al compoundssuch as zinc acetate, zinc sulfat zinc -
phosphate, zinc chloride, |ead acetate, iron oxide, coppe chtoride; '
copper phosphate, copper carbonate or copper acet at e; fand wat er squbIe
sol vents such as met hanol , et hanol ,, |sopropyl al cohol , ethyleneglycol
monomet hyl  Bf hdFofs RHKIHERNS GRCYR MG MA JettRrl8, and preferably 2 to

8 carbon atoms, such as, for example, methylene, ethylene, propylene,
butylene, octylene, nonylene or undecylene group. These

alkylene groups may also be branched._ They may also have an
unsaturated bond or other substituted group.

Compounds in which the imidazole is directly bonded to
the éhenyl or aralkyl group without an R3 group in formula
(1) does not form a film on a copper or a copper alloy
surface required for éoldering and other proéessing. On the
other hand, compounds having an alkylene group for R3 in’
formula (1) having carbon atoms exceeding 18 are technicaliy
difficult to produce. 1In addition, their solubility is
insufficient and the process is uneconomical.

Given as specific examples of the compounds of formula
(1), which can be pfeferably used as the active ingredient
of the compdsiéion of surface treatment agent for copper and

copper alloys, are 2-(phenylalkyl)benzimidazoles such as,

2-benzylbenzimidazole,
2-(2-phenylethyl)benzimidazole,
2-(3—phenylpropy1)beniimidazole,
2-(2-phenylpropyl)benzimidazole,
2-(4-phenylbutyl )benzimidazole,
2-(3-phenylbutyl)benzimidazole,
2—(9-phenylnqﬁyl)benzimidazole,
2—(8-phenyloctyl)benziﬁidazole,
2-(ll—éhenylundecyl)benzimidazéle,

2-(10-phenylundecyl )benzimidazole, and the like;




3." Use of a conposition conprising a benzim dazol e derivati
by the followng fornmula (1) o lerr] wherein R e
hydrogen atomor a (err] al kyl group; R2 is a hydrogen
al kyl group, Rerr] is an al kylene group7with 1-18 carbon
are integers of 0 or 1 for treating a surface of copper qr

to provide a filmwth good adherence of solder on the syrface of tne
copper or copper alloy. VWHAT | S

CLAIMED | S: 1t is, for example, useful as a curing agent for epoxy

resins, a dying adjuvant, an intermediate for the production
of an organic synthetic compound, and the like, in addition
to its use as a composition for a surface treatment agent
for copper and copper alloys as described in detail in the
following.
| In order to solubilize or emulsify the benzimidazole
derivative of the p?esent invention when used as a
composition for the surface treatment of copper and copper
alloys, the compound is usualiy mixed winh an agueous
solution containing an organic acid such as formic aéid,
acetic acid, propionic acid, glycolic acid, n-butyric acid,
isobutyric acid, acrylic acid, crotonic acid, isocrotoniC'
acid, oxalic acid, malonic acid, succinic acid, adipic acid,
maleic acid, acetylene dicarboxylic acid, monochloroacetic
acid, trichloréacetic acid, lactic acid, oxybutyric acid,
glyéeric acid, tartaric acid; malicacid or citric acid;
an inorganic acid such as hydrochloric acid,

sulfuric acid, nitrinachior phosphoric acid; or

a metal compound suéh.as zinc acetate, zinc sulfate, zinc
phosphate, zinc chloride, lead acetate, iron oxide, copper
chloride, copper phosphate, copper carbonate, or copper
acetate; _ or with an agueous solvent such as
methanol, ethanol, isopropyl alcohol, ethyleneglycol

monomethyl ether or ethyleneglycol monoethyl ether.

The above organic acids, inorganic acids, metal
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1. A benzim dazole derivative represented by the follow n
ferr] wherein R err] is a hydrogen atom a |ower alkyl
hal ogen atom R2 is a hydrogen atomor a | ower al kyl group
al kyl ene group with 1 to 18 carbon atons;8and n and mare

to 3. 2. A conposition for treating a surface of cop
all oy conprising a benzi m dazole derivative represented the folToW ng™
formula (1 ), . [err] wherein R err] is a hydrogen at a-louwer_al kyl

R3 is an
nt dgeAUGT 199t

or_a_ copper !

0 oup: O 2 oBABRERS! A T S DAEP R, MO SARRAMY
' two or more of them can be used mixed in any optional ratio
for solubilizing or emulsifying the benzimidazole
derivative. 1In addition, various additives conventionally
used in surface treatment agents may be added as required.

The amount of the benzimidazole derivative of the
present invention used in the composition for surface
treatment is preferably 0.1% to 5.0% by weight.

The composition of the present invention may be applied
to the surface of the copper or copper allby for the
treatment of the surface by using a method such as soaking,
spraying, application with a roller coater, or painting with
a paint brush.

Other features of the invention will become apparent in
the course of Fhe following description of the exemplary
embodimenté which are given for illustration of the |

invention.

EXAMPLES

Example 1

<Preparation of 2-(S-phenylpenty1)benzimidazole>

108 gm (1 mol) of o-phenylenediamine, 192 gm (1 mol) of
6-phenylhexanoic acid, and 190 gm (1 mol) of p-toluene
sulfonic acid monohydrate were thoroughly blended andlheated
using a mantle heater under agitation. The temperature was
raised to 200°C in 30 to 40 minutes, then the mixture Qas
heated at 200° to 220°C for 3 to 4 hours until evaporation

of steam has almost terminated. The balance of the liquid,



mare’integers fromO to 3. 3. The conposition accordi nﬁ (I“"“Im”m
-further conprising at |east one ..conponent selected from
organi ¢ acids, inorganic acids, netal compounds, and mater- *sol ubl e™

solvents for inproving the solubility or dispersibility of ‘the
benzi m dazol e derivati ve. 15 * t-5

16 4. The conposition according to Caim2, cont E_il ni ng 0. ] /HEHmE ﬂE’N'b)!%:H_E?ET' b

wei ght of said benzimi dazol e derivati ve.
17 AUG 1999
WHAT IS CLAIMED IS: )

1. A composition for treating a surface of copper or a copper

alloy comprising a benzimidazole derivative repreéented by the
following formula (I)

N
. >RB’
2
1 R (R
R' ), B

wherein R] is a hydrogen atom or a C

1- ﬁ alkyl group; RZ is a
hydrogen atom or a C] -4 alkyl group,

is an alkylene group with
1-18 carbon atoms and n and m are integers of 0 or 1with the
exception of 2-benzylbenzimidazole.

2. The composition-according to Claim 1, further comprising
at least one component for improving the solubility or dis-

| persibility of the benzimidazole derivative, selected from a
group of organic acids such as formic acid,

acetic acid, propionic acid, glycolic acid, n-butyric acid,
isobu;yric acid, acrylic'acid, crotonic acid, isocrotonic
acid, oxalic acid, malonic acid, succinic acid, adipic acid,
. maleic acid, acetylene dicarboxylic acid, monochloroacetic
acid, trichlorcacetic acid, lactic acid, oxybutyric acid,
glyceric acid, tartaric acid, malicacid or citric acid;
inorganic acids such és hydrochloric acid,

sulfuric acid, nitric acid orphosphoric acid;



. NN 0
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metal compoundssuch as zinc acetate, zinc sulfate, zinc
phosphate, zinc chloride, lead acetate, iron oxide, copper
chloride, éopper phosphate, copper carbonateoOrcopper
acetate; and water soluble solvents such as
- methanol, ethanol; isopfopyl alcohol, ethylengglycol

monomethyl.etherorethyleneglycol monoethyl ether.

3. Use of a composition.comprising a benzimidazole derivative
represented by the following formula (I)

N
R (1)
2
o (R)
(R, : n

! is a hydrogen atom or a Cl-

hydrogen atom or a C]_4~a1ky1 group, R

wherein R alkyl group; R2 is a

is an 'alkylene group with
1-18 carbon atoms and n and m are integers of 0 or 1

for treating a surface of copper or a copper alloy to provide a

film with good adherence of solder on the surface of the copper
or copper alloy.

REPLACEMENT SHEET

17 AUG 1999
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