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ABSTRACT

PHOTOINITIATOR COMPOSITIONS AND
PHOTOSENSITIVE MATERIALS USING THE SAME

A photoinitiator composition (A) comprising an
5 N-aryl-a-amino acid (I’), a 3-substituted coumarin (II) and
an azabenzalcyclohexanone (III), or a photoinitiator
composition (B) comprising an N-aryl-a—amino'acid (x’), a 3-
substifuted coumarin (II) and a titaﬂocene (IV), or a
photoinitiator composition (C) comprising a 3-substituted
10 coumarin (II), a titanocene (IV) and an oxime ester (V), is
effective for'improving photosensitive properties of
photosensitive materials containing poly(amic acid) and an
addition polymerizable compound used for pattern formation.

There are also provided novel N-—-aryl-a-amino acids of formula

15 (I).
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A photeoinitiator composition (A) compr
N-aryl-e-amino acid (I’), a 3-substituted coumarin (

an azabenzalcyclohexancone (III), or a photoinitiator

composition (B) comprising an N-aryl-c-amino acid (I’

substituted coumarin (II) and a titanocene (IV), or
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photoinitiator composition (C) comprising a 3-substituted

coumarin (II), a titanocene (IV) and an oxime ester

effective for improving photosensitive p:o ties of

(V), is

photosensitive materials containing poly(amlc acid) and an
addition polymerizable compound used for pattarn formation.

There are also provided novel N-aryl-c-amino acids of formula
(I).
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grred not- only totbe highly sensitive but also to have sufficienm&y'high’

isitivity to 'visiblle |ight (458, 488, 514.5 nn) which is_an out put

B cl ength of an argon laser. Further, in the case of photo- sensitive— _
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"_ .. PHOTOSENSITIVE MATERIALS USING THE_ SAME
“,” & .

BACKGROUND® OF THE INVENTION
This invention relates to an N-aryl-a-amino
acid, a photoinitiatqr composition using an N-aryl-c-
émino acid and a 3-substituted coumarin and/ox ah
5 azabenzalcyclohexanone, a photoinitiator composition
using an'N-aryl-a—amino acid, a 3-substituted coumarin
li and a titanocene, a photoinitiator composition using é
3-substituted coumarine, a titanocene and an oxime ester,
a photosensitive composition ﬁsing one membexr selected
10 from the group consisting of these photoinitiator
compositions, a photosensitive material using one member
selected from the group consisting of these photo-
initiator compositions and a process for forming patterns
using tﬁelphotosensitive material.
15 _ Photosensitive compositions are widely used for
i‘ forming letterpresses, relief images, photoresists, and
the like generally using ultraviolet (UV) light as a
light source, and are desired to have a higher sensi-
tivity. Particularly, when photosensitive compositions
20 are used for sganning light exposure by means of laser
beams, they are required not énly to be highly sensitivé
but also t§ have sufficiently high sensitivity to visible
light (458, 488, 514.5 nm) which is an output wavelength
of an argon laser. Further, in the case of photo-

25 sensitive polyimide for thick films usable in semi-
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£l i ne st epper using nonochromc light (light of 435m@ﬁ;”{

proj ection type exposing equi pnent, and to have g
gth properties. In order to enhance the sensit:ivit 483
en done on photoinitiators. As 2he phot0|n|t|ators t here have been

enzoi nd deri vatlves t.hereof, substituted or bstJtuted
o EPRieROREe. Lh 05 EOULupa: Aok B A EH G SRECHrT LY ty

tgg %b8¥ilﬁE”EkQB$3r° g%bsmonochrommc light (light of

435 nm), a contact exposing equipment using the whole

g equi pnent using the whol e wavel engths of a rrerc m”ﬁ H

wavelengths of a mercury lamp, and a mirror projection
tyﬁe exposing equipment, and to have good photosensitive
wavelength propefties..

In order to enhance the sensitivity, various
studies have been done on photoinitiators. As the
photoinitiators, there have been known benzoine and
derivétives thereof, substituted or non-substituted
polynuclear quinones, etc. But substances having
excellent sensitivity meeting the above-mentioned objects
have not been known yet.

On the other hand, polyimides or precursors
thereof having photo-patterning properties by themselves
are called as "photosensitive polyimides", which are used
as a surface protective film for semiconductors. 1In
order to impart photosensitivity to polyimides, various
methods have been known. For example, Japanese Patent .
Examined Publication (JP-B) No. 55-41422 proposes a
method for esterifying a poly(amic acid) with hydroxy -
acrylate. Japanese Patent Unexamined Publication (JP-A)
Nos. 57-170929 and 54-145794 propose to introduce a
photosensitive group by means of a salt bond by mixing
poly(amic acid) with amino acrylaté. In the case of the
former (JP-B), the photo-patterning properties are
relatively good, but since it is difficult to obtain a

‘high polymer, removal of photosensitive groups becomes

PP THIS SHEET HAS BEEN
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0" been known yet. On the other hand ponrntdes or precursors
havi ng phot o- patternr ng properties by then%? EM Bﬁelc&ttpllaed as

ot osensi tive polyim des", which are used as a su e film
" sem conductors. In order to inpart photosensiti des
2 i ous net hods have been known. For ex;npl e, Japanese Patent antned

bl i cation (JP-B) No. 55-41422 proposes a nethod for esterifying a
B y(ani c essillywinpohpdetey zesylatiag Japahewdndatee e fdwixaf pedr

bl i cation (JP-A) Nos. 57-170929 and 54-145794 propose to introduce a
film properties. On the other hand, in the latter case

(two JP-A’s), it is easy to obtain a high polymer and
good film properties due to easy volatility, but photo-

5 patterning properties are pot sufficient. Particularly,
in the case of photosensitive polyimides for thick films
having a f£ilm thickness of 5 um or more after cured,
there is a problem in that no good patterning properties
is obtained when exposedlto light using an i-line stepper

.' 10 (light of 365 nm), a g-line stepper (light of 435 nmf, a

mirror projection type exposing equipment using whole

wavelengths of a mercury lamp.

SUMMARY OF THE INVENTION
It is an object of the present invention to
15 provide a photoinitiator composition used for a photo-
sensitive composition and a photosensitive material which ‘
have an excellent photosensitive property, the photo-
I. sensitive composition, the photosensitive material,'a
process for forming patterns using the photosensitive
20 material, namely, to provide an N-aryl-a-amino acid
effective as a photoinitiator, a photoinitiator
composition using an N-aryl-a-amino acid and a
3-substituted coumarin and/or an azabenzalcyclohexanone,
a photoinitiator composition using an N-aryl-c-amino
25 acid, a 3-eubstituted coumarin and a titanocene, a
photoinitiator composition using a 3-substituted

coumarine, a titanocene and an oxime ester, a
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te. In the case of the forner (JP-B), the photo-patterning
are relatively good, but since it is di f’fhﬂscShMHascBeﬁhtealaada hi gh

removal of photosensitive groups becones ete
#ing in showing a defect of poor filn1propert|e hand
be latter case (two JP-A's), it is easy to obtain a

photosensitive composition using one member selected from the
group consisting of these photoinitiator compositions, a
photosensitive material using one. member selected from the
group consisting of these Epotoinitiator compositions, and a
process for forming patterns using such photosensitive
material overcoming the above-mentioned problems of prior
art.

According to the new compositions of the present
inventionf the above problem that no good patterning
properties is obtained when exposed to light using an i-line
stepper, a g-line stepper, a mirror projection type exposing
equipment using whole wave-lengths of a mercury lamp can be
solved.

The present invention provides an N—aryl-a;amino

acid of the formula:

R1 ?5 ?7
R, N——C——COOH
o (I)
R, Rs R
R‘I

wherein R, R;, Ry, R, and R ar& independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms,.a
cyano group, an alkoxycarbonyl group having 2 to 10 carbon
atoms, a carboxyamido group, or an alkylsulfonyl group havinQ'

1 to 4 carbon atoms and said alkyl moiety able to be

THIS SHEE SHLLT HAS BEEN
RE“LACED
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gt m properties due to easy volatlllty, but photo- patterning
Bfties are not sufficient. Particularly, in %he—ease—e%—phﬁ%ﬁseﬂsitive
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cured, there is a problemin that no good pa Yes is

I ned mhen exposed to light using an i-1line &tep 65 nn) a
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Rs; is a cyano group or an alkylsulfonyl group hav1ng 1 to 4
carbon atoms; Rs is a hydrogen atom, an alkyl group having 1
to 12 carbon atoms, a cycloalkyl group, a hydro*yalkyl groub
having 1 to 12 carbon atoms, an alkoxyalkyl group having
2 to 12 carbon atoms, an aminoalkyl group having 1 to 12
carbon atoms, or an aryl group; and R; and Rg are
independently a hydrogen atom or an alkyl group having 1
to 8 carbon atoms._ .
The present invention also provide a

photoinitiator composition (A) comprising

an N-aryl-a-amino acid of the formula (I’), and

at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:

Rg R43 O

(I1)

wherein Ry, Ry, Ry, Rjz and Ry3 are independently a
hydrogen atom, an amino group substituted with an alkyl
group having 1 to 5 caibon aégms, an amino group
substituted with two alkyl groups having 1 to 5 carbon
atomé, an alkoxy group having 1 to 5 carbon atoms, an

acyloxy group, an aryl group, a halogen atom, or a

thioalkyl group having 1 to 5 carbon atoms; and Ry, is a

’TH IS SHEET HAS BEEy
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#:i at or conposition used for a photo- sensitive

‘phot osensitive material which have an excelleat—"

operty, the photo- sensitive conposition, the ed
; ; Replac
‘material, a process for formng patternmsﬂmq

e material, nanely, to provide an N aryl - E““
s a photoinitiator, a photoinitigter co 03|
fPr]-amno acid and a 3-substituted counarln an
cycl ohexanone, a photoinitiator conposition u3|ng an

‘4rr] am no acid, a 3-substituted counmarin and a titanocene, a
non_substltuted phenyl group, a biphenyl group, a

naphthYl group, a th%enyl group, a benzofuryl group, a
furyl group, a pyridyl group, a coumarinyl group, an
amino group, an amino gfaup substituted with one or more
élkyl groups having 1 to 5 carbon atoms, a cyano group, an
alkoxy group having 1 to 5 carbon atoms, an alkyl gfoup
having 1 to 5 carbon atoms, a halogen atom, a haloalkyl
group, a formyl group, an alkoxycarbonyl group having 1 to 5
5 carbon atoms, an acyloxy group having 1 to 5 carbon atoms, a
phenyl group substituted with an aéyloxy group having 1 to 5
carbon atoms, a cyano group, an alkoxy group or an acyl group
having 1 to 5 carbon atoms, said biphenyl group, said
naphthyl group, said thienyl group, said benzofuryl group,
10 said furyl group, said pyridyl group or coumarinyl group
being able to be substituted by an acyloxy group having 1 to
5 carbon atoms or an acyl group having 1 to $ carbon atoms,

and an azabenzalcyclohexanone compound of the formula:

.(III)

wherein Rjs, Ry, Ry, Riz; Ry, Ry, Ry and Ry are independently a
15 hydrogen atom, a chlorine atom, a bromine atom, an alkyl

group having 1 to 12 carbon atoms, an aryl group or an alkoxy

THIS SHEET HAS BEEN
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fEonposition using a 3-substituted t@ﬂﬁ&FFne——a_LLLachene

i ng one nmenber selected fromthe grou f%hmﬂhese
r conpositions, a photosensitive naterl nber.

m t he
—7_.

ing 1 to 12 carbon atoms; and Ry, Ry, Rps and Ry are
independently an alkyl group having 1 to 6 carbon atoms; X is
imino group which may be substituted with an alkyl group

an
paving 1 to 12 carbon atoms, an aralkyl group having 7 to 20

carbon atoms, an aryl grouéz an acyl group having 2" to 12
carbon atoms, an arylcarbonyl group having 7 to 20 carbon
atoms, an alkoxycarbonyl group having 2 to 12 carbon atoms,
or an aryloxycarbonyl group having 7 to 20 carbon atoms.

The present invention further provides a
photoinitiator composition (B) comprising

an N-aryl-c—amino acid of the formula (I'),

a 3-substituted coumarin compound of the formula
(IT), and

a titanocene compound of the formula:
| Rag Rog
anﬂ’nau
Ti Ras
Z::j:/ R32
Ris— Ris
Ras  Raq

(IV)

wherein R” through R* are independently a hydrogen atom, a
halogen atom, an alkoxy group having 1 to 20 carbon atoms or
a heterocyclic ring such as 1-pyrrolyl, 2-pyrrolyl, 3-

pyrrolyl, imidazolyl, pyrazolyl, etc, said heterocyclic ring

THIS SHEET HaS BEER
REPLACED
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fsi sting of these photoinitiator conposi ti ons,—and-a process for
patterns using such photosensitive naterlal overcon1ng t he

menti oned problenms of prior art. Accordlng éitions of
present invention, the above problemthat no g propertles
“obt ai ned when exposed to light using an i-line |ne '

f epper, a mirror projection type exposi gg.equi pnent u5|ng o
Jave- | engt hs of a nercury I anp can be solved. The present |nvent|on

jrovi des ghe Dhairhbun®rtd -&nbé¥zene ring via an alkylene group or

substituted with one or more alkyl groups; amino groups and
alkoxy groups. | |
The present invention still further provides a
5 photoinitiator composition ?C) comprising |
a 3-substituted coumarin compound of the formula
(I1),
a titanocene compound of the formula (IV), and

an oxime ester compound of the formula:

0 0

R

O0—C—Rjq

0

wherein Rs; and Rj; are independently a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, an alkoxy group
having 1 to 6 carbon atoms or a nitro group; and Rjy is an
alkyl group having 1 to'12 carbon atoms, an alkoxy group
having 1 to 12 carbon atoms, a phenyl group, a benzyl

group, ‘OCHzcn20CH3 oxr -COZCH2CH3 .

The present invention also provide a
photosensitive composition comprising
- an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (A), (B) or (C).

THIS SHEET HAS BEen |
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.-to 4 carbon atons and said al kyl noiety able to

ornmula: [err] wherein Rerr], Rerr], New] Rlerr] and
e+l are i ndependently a hydrogen atom a halogen atom y—group

g 1 to 4 carbon atons, a cyano group, an al KakySRkQ pﬁe oup haV|ng 2
0 carbon atons, a car boxyam do group, or an aI #m ’ﬁ I’I ,’T “havi ng

The present invention further provides a photo-

-

¢ . - _ 9 -
sensitive material comprising

(a) a poly(amic acid),

(b) a compound hawing one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one or more amino groups or a quaternary
salt thereof, and

(c) a photoinitiator composition (A), (B) or

(€)-

The present invention still furtherxr prbvides a

process for forming a pattern using the phqtosensitive

material mentioned above.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The N-aryl-a-amino acid of the present invention

5 is represented by the formula:

R, N—— C——COQH
(I)
R
R3 Rs 8
R4 -

wherein R,, R;, R;, R, and Rs; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a

cyano group, an alkyloxycarbonyl group having 2 to 10 carbon

THIS SHEET HAS BEEN
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yano group, and at |east one of R err] through R err]
“or an al kyl sul fonyl group haviﬁg—$~%e¥4—earb0nﬁaLonB
rogen atom an al kyl group having 1 to 12 carbon atonB a

zoup, a hydroxyal kyl group having 1 t &b
group having 2 to 12 carbon atons, an p haV|ng 1
atons, or an aryl group; and R[err] a

a hydrogen atom or an alkyllgnouﬁ -having 1 to 8 carbon at ons.
i nvention al so provide a photoinitiator conposition (A)

¢oms, 2 carboxyamido group, or an alkylsulfonyl group having
s

1”to 4 carbon atoms and said alkyl moiety able to be
Substltuted with a cyano group, and at least one of R, through

R;is a cyano dgroup or an,alkylsulfony} group having 1 to 4
carboﬂ atoms; Ry is a hydrogen atom, aﬁ alkyl group having 1
to 12 carbon atoms, a cycloalkyl group preferably having 3 to
7 carbon atoms, a hydroxyalkyl group having 1 to 12 carbon
atoms, an alkoxyalkyl group having 2 to 12 carbon atoms, or a

substituted or non-substituted aryl group preferably having 6

. to 10 carbon atoms such as phenyl, naphthyl, etc; and R; and

Ry are independently a hydrogen atom or an alkyl group having
1 to 8 carbon atoms.

When the compound of the formula (I) is used in.a )
photoinitiator composition, the limitation of "and at least
one of R, through R; is a cyano group or an alkylsulfonyl
group having 1 to 4 carbon atoms" is not necessary (herein
such a compound is referred to as "N-aryl-a—-amino acid of the
formula (I7)"].

| The N-—-aryl-o—-amino acid of the formula (I) oxr (I’)
can be produced, for example, by aromatic nucleophilic
substitution of a corresponding substituted halobenzene
with a glycine compound using an analogous process.

More concretély, th; aromatic nucleophilic
substitution can be carried out generally by reacting a

substituted halobenzene and a glycine compound in about

equimolar amounts in a polar aprotic solvent such as

THIS SHEET HAS BELH

acetone, dimethylsulfoxide, N-methyl-pyrrolidoney;
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N,N-dimethylacetamide, N,N-dimethylformamide,

tetrahydrofuran, sulfolane, methyl ethyl ketone, ethylene



acl d of the formula (I'), and at | east one nenber
wgroup consisting of a 3-substituted coumarin conpound of
] wherein Rlerr], Rerr], Rerr], Rerr] and Rerr] are
‘hydrogen atom an .am no group substituted with an al kyl

o 5 carbon atons, an anino group’hisﬁbsttﬂatﬁﬂteeﬁﬁlﬂcf% two al kyl

1 to 5 carbon atons, an al koxy gro Sicarbon
y group, an aryl groupy aihal oge !

nate, etc., in the presence of a basic compound at

carbo
fbbm temperature to about 100°C. As the basic compound,
there can be used sodium carbonate, potassium carbonate,
etcC.

Examples of the compound of the formula (I) or

(1’) are as follows:

N-(p-methylsulfonylphenyl)-N-methylglycine
(Compound No. 1), ;
N-(p-methylsulfonylphenyl)~-N-ethylglycine,
N-(p-methylsulfonylphenyl)-N-n-propylglycine,
N-(p-methylsulfonylphenyl)-N-n-butylglycine,
N-(p-cyanophenyl)-glycine (Compound No. 2),.
N-(p-cyanomethylsulfonylphenyl)-N-methyl-
glycine,
N- (p-cyanomethylsulfonylphenyl)-N-ethylglycine,
N~ (p-cyanomethylsulfonylphenyl)-N-n-propyl-
‘ glycine,
N-(p-cyanomethylsulfonylphenyl)-N-n-butyl-

glycine,

N-(p-ethylsulfonylphenyl)-N-methylglycine,

N-(p-ethylsulfonylphenyl)-N-ethylglycine,

N-(p—ethylsulfonylphenxl)-N-n-propylglycine,

N-(p-ethylsulfonylphenyl)-N-n-butylglycine,

N-(p-2'~-cyanoethylsulfonylphenyl)-N-methyl-
glycine,

N-(p-2’-cyanoethylsulfonylphenyl)-N-ethyl-

glycine, THIS SHEET HAS BEEN
' REPLACED




PpouUp having 1 to 5 carbon atons; and Rlerr] is a - 6-

it ed phenyl group, a biphenyl group, -a—nraphthy—greup—a thienyl
hzofuryl group, a furyl group, a pyridyl..gfo a coumarinyl
AN o group, an am no group substituted WitHet B ‘@dalkyl
ing 1 to 5 carbon atons, a cyano group, H l having 1
n atons, an al kyl group

- 12 -
N-(p-2‘-cyanoethylsulfonylphenyl)-N-n-propyl-

' g]_ycine ’

N—(p-2'—cyanoethylsulfonylphenyl)—N—n—butyla
glycine, -

N-(p-cyanophenyl )-N-methylglycine (Compound No.
3).

N- (p-cyanophenyl )~-N-ethylglycine,
N-(p-cyanoéhenyl)-N-n—propylglyciné,
N-(p-cyanophenyl ) -N-n-butylglycine,
N—(p-h-propylsulfonylphenyl)—N-methylglycine,
N-(p—n-butylsulfonylphenyl)-N—methylglycine,
I ’ N—(p-carboxyamidophenyl)-N-methylglycine,

N- (p~-carboxyamidophenyl)-N-ethylglycine,

N- (p-carboxyamidophenyl)-N-n-propylglycine,
N- (p-carboxyamidophenyl)-N-n-butylglycine,
N-(p-ethoxycarbonylphenyl)-N-methylglycine, .
N-(p—ethoxycarbonylphenyl)—N-ethylglycine,
!iii N—(p-ethoxycarbonylphenyl)—N-n—propylglycine,
N-(p-ethoxycarbonylphenyl)-N-n-butylglycine,

N-(p—methoxycarbonylphenyl)-N—methylglycine,

N—(p-ﬁethoxycarbonylphenyl)-N—ethylglycine,

N—(p—methoxycarbonylphen&l)-N—n—propylglycine,

N—(p—methoxycarbonylphenyl)-N-n-butylglycine,
etc.

These compounds can be used singly or as a
mixture thereof, when used as a photoinitiator.

These compounds are effective as a photo-

THIS SHEET HAS BEEN ¢
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carbon atons, a hal ogen atom a hal oal kyl group, a fornyl
zan al koxycarbonyl group having 1 to 5 carbon atons;,—ar—acyloxy group
to 5 carbon atons, a phenyl group substi&mggﬁtﬁhgg ap acyl oxy

aving 1 to 5 carbon atons, a cyano group, a gk an acyl
P having 1 to 5 carbon atons, said biphenyl grgﬂi hyl group,
d-thienyl group, said benzofuryl group, said fu pyri dyl
qu:or counmarinyl group being able 4aqde substituted by an acyl oxy group
aving 1 to 5 carbon atons or an acyl group having 1 to 5 carbon atons, and
an azabepg gt Lyconidxbrbngenenpbendactiviee redigals by the action

It

of UV and visible light in combination of one or more
suitable photosensitizers.
A photoinitiator composition (A) of the present
jnvention comprises:
an N-aryl-a—-amino acid of the formula (I')

mentioned above, and

at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:

Rg R4y O

(II)

wherein Ry, Rjor Rp, Ry and R;; are independently a
hydrogen atom, an amino group substituted with an alkyl
group having 1 to 5 carbon atoms, an amino group
substituted with two alkyl grouﬁs having 1 to 5 carbon

atoms, an alkoxy group having 1 to 5 carbon atoms, an

acyloxy group, an aryl.group such as phenyl, naphthyl, etc.,
a halogen atom, or a thioalkyl group having 1 to 5 carbon
atoms; and Ry, is a non—substiéﬁted phenyl group, a biphenyl

5 group, a naphthyl group, a thienyl group, a benzofuryl group,
a furyl group, a pyridyl group, a coumarinyl group, an amino
'grdup, an amino group substituted with one or more alkyl

groups having 1 to 5 carbon atoms, a cyano.group, an alkoxy

THIS SHEET HAS BEEW
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rein Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] Rerr], and

re |ndependently a hydrogen atom a chlorlne atom a broniine atom .

group having 1 to 12 carbon atons, an amyi SkgeidispB °§Ukoxy
oup having 1 to 12 carbon atons; and Rferr], WRIAEREl. - and
are independently an al kyl group having 1t ms; X is an

10 group which may be substituted Mﬁth _an al kyl ""group

group having 1 to 5 carbon atoms, an alkyl group having 1 to
g carbon atoms, a halogen atom, a haloalkyl group, a formyl
group, an alkoxycarbonyl group having 1 to 5 carbon atoms, an
acyloxy dgroup having 1 to 5 carbon atoms, a phenyl group
substituted with an acyloxy group having 1 to 5 carbon atoms,
a cyano group, an alkoxy group, or an acyl group having 1 to
5 carbon atoms, said biphenyl group, said naphthyl group,
said thieﬁyl group, said benzofuryl group, said furyl group,
said pyridyl group or said coumarinyl group being able to be
10 substituted with an acyloxy group having 1 to 5 carbon atoms
or an acyl group having 1 to 5 carbon atoms, and an

azabenzalcyclohexanone compound of the formula:

(III)

wherein R;s, Rjs; Ry, Ry, Rygs, Ry, Ry 'and Ry, are independently a
hydrogen atom, a chlorine atom, a bromine atom, an alkyl
15 group having 1 to 12 carbon atoms, an aryl group such as

phenyl, naphthyl, etc. or an alkoxy group having 1 to 12

carbon atoms; and R,;, Ry, Ry and Ry are independently an

alkyl group having 1 to 6 carbon atoms; X is an imino group

which may be substituted with an alkyl group having 1 to 12
20 carbon atoms, an aralkyl group having 7 to 20 carbon atoms

such as benzyl, phenethyl, etc., an aryl group such as

THIS SHEET HAS BEEN
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P10 12 carbon atons, an aral kyl. group having 7 ta_20 taLbon at ons,
group, an acyl group having 2 to 12 carbon atons an ar arbonyl

having 7 to 20 carbon atons, an al koxycarb 2 to 12
on atoms, or an aryloxycarbonyl group having 7 tons The
ent” i nvention further provides a photoinitiato

ing an N-aryl-a-amno acid of the formula (I' , a 3 substltuted
frari n conpound of the formula (I1)7 dAd-a titanocene conpound of the

o phenyl, naphthyl, etc., an acyl group having 2 to 12 carbon
: a£omS. an arylcarbonyl group having 7 to 20 carbon atomg, an
alkoxycarbonyl group having 2 to 12 carbon atoms, or an
aryloxycarbonyl group having 7 to 20 carbon atoms. |
. Examples of the 3-substituted coumarin compound of
the formula (II) are as follows:
3-benzoylcoumarin,
3-benzoyl-7-methoxycoumarin,
3-benzoyl-5, 7-dimethoxycoumarin,
3-(4’-cyanobenzoyl)-coumarin,
3-(4’~-cyanobenzoyl)-7-methoxycoumarin,
3-(4’-cyanobenzoyl)-5,7-dimethoxycoumarin,
3-thienylcarbonylcoumarin, |
7-methoxy-3-thienylcarbonyl—coumarin,
5,7-dimethoxy-3-thienylcarbonyl-coumarin,
7-diethylamino-3~thienylcarbonyl-coumarin,
7-dimethylamino-3-thienylcarbonyl-coumarin,
3-(4’-methoxybenzoyl)coumarin,
== | 3—(4’—methoXybenzoy1)-7—methoxycoumarin,
20 3-(4'methoxybenzoyl) -5, 7-dimethoxycoumarin,
3,3'—carbonylbis-(7—diethylaminocoumafin),
3,3’-carbonylbis-(7-methoxycoumarin),

3,3’-carbonylbis-?%,7-dimethoxycoumarin), etc.

= - These compounds can be used singly or as a
mixture thereof.
Examples of the azabenzalcyclohexanone compound

of the formula (III) are as follows:
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rein Rerr] through Rerr] are |ndepend”nny a hydrogen atom a
om an al koxy group having 1 to 20 carﬁggh@tme@rkriw terocyclic

h as 1- pyrrolyl, 2-pyrrolyl, 3- pyrrolyl azolyl
d heterocyclic ring - 8 - being bound ng via an
ehe group or substituted with one or nore aI oups am no groups

- 16 -
2,6-bis(p-N,N-diethylaminobenzal )-4-methyl-4-
azacyclohexanone,
2,6-bis(p-N,N-dimethylaminobenzal)-4-methyl-4-
azacyclohexanone,
2,6-bis(p-N,N-diethylaminobenzal)-4-ethyl-4-
azacyclohexanone,
2,6-bis(p-N, N-dlmethylamlnobenzal)-4-ethyl-4-

azacyclohexanone,

2,6-bis(p-N,N-diethylaminobenzal )-4~-n-propyl-4-
azacyclohexanone, '

2,6-bis(p-N,N-dimethylaminobenzal )-4-n-propyl-
4-azacyclohexanone,

2,6-bis(p-N,N-diethylaminobenzal)-4-phenethyl-
4-azacyclohexanone, | .

2,6-bis(p-N,N-dimethylaminobenzal )-4-benzyl-4-
azacyclohexanone,

2,6-bis(p-N,N-dimethylaminobenzal)-4~acetyl-4-
azacyclohexanone,

2,6-bis(p-N,N-dimethylaminobenzal)-4-benzoyl-4-

azacyclohexanone, etc.
These compounds can be synthesized by the

method shown in U.S. Patent No. 4,987,057.

)
f -

These compounds can be used singly or as a
mixture thereof.

The N-aryl-a-amino acid of the formula (I’) and
the 3-substi;uted coumarin compound of the formula (II)

and/or the azabenzalcyclohexanone compound.of the formula

(III) may be used in various proportions, but the N-aryl-
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The present invention still furthe%—p%ev&des—a————————
or conposition (C conprising a 3- Sumtlﬂt"ﬁﬁ | '

ula (11), a titanocene conpound of the for
'conpound of the formula: [err] wherein R
ent |y a hydrogen atom an al kyl group havi.ng

ra,amino acid by the formula (I’) is preferably used in a .

',: jarger amount than that of the compound of the formula
(1) and/or (IXII). Generally, in case of using either
. ¢he compound of the formula (II) or (III), the compound
of the formula (II) or (III) is used in an amount of 1 to
100 parts by weight per 100 parts by weight of the
compound of the formula (I’), and in ca;é of using both
the compounds of the formulae (II) and (III), a total
amount of the compounds of the formulae (IXI) and (III) is
used in an amount of 1 to 100 parts by weight per 100
parté by weight of the compound of the formula (I’).

Another photoinitiator composition (B) of the
present invention comprises |

an N—aryl-a-amiﬁo acid of the formula (I’),

a 3-substituted coumarin compound of the

formula (II), and

a titanocene compound of the formula:

(IV)

group having 1 to 6 carbon atgrs _or a nitro group; and R err] |s

REPLACED
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] group having 1 to 12 carbon atoms, an al koxy group having 1 to 12
on atons, a phenyl group, a benzyl group, OCH[err]CH[err]CCH[err] or
err] CH err] CH err]. The present invention al so TisShectidasd ﬁﬂ\wl&@énm ti

gé nposition conprising an addition polynerizable co b0|I|ng
poi nf~of 100C or higher under 1 atnosphere, and a ph

j conpbsition (A), (B) or (0. - 18 -
: wherein Ry through Ry, are independently a hydrogen atom, a

halogen atom, an alkoxy group having 1 to 20 carbon atoms or

a heterocyclic ring such as pyrrole, etc., said heterocyclic

ring being bound to a benzene ring via an alkylene group or
5 substituted with one or more alkyl groups, amino groups and

alkoxy groups.

Examples of the titanocene compound of the
formula (IV) are as follows:
bis(cyclopentadienyl)-bis[z,6-difluoro-3-{2--
(1H-pyrrol-l-yl)ethyl}phenyl] titanium, |
. bis(cyclopentadienyl)-bis[2,6-difluoro-3-{2-
(1H-pyrrol-l-yl)propyl}phenyl] titanium,
bis(cyclopentadienyl )-bis[2,6~-difluoro-3-{2-
(1H-pyrrol-l-yl)methyl}phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-
(pyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5~
dimethylpyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5-
diethylpyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5~-
diisopropflpyrrol—l—yl)phenyl] titanium,

.bis(cyclopentadienyl)-bis[2,6-difluoro-3—(2,5-
bisdimethylaminopyrrol-l1-yl)phenyl] titanium,

bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5-
dimethyl-3-methoxypyrrol-l-yl)phenyl] titanium,

bis (cyclopentadienyl)-bis[2,6-difluoro-3-

methoxyphenyl] titanium, THIS SHEET HAS BEEN
REPLAGED




=1 nvention further provi des a photo- sensitive materi al

poly(amc acid), (b) a corrpou*r‘rd—hav-l—ng_oneh_ar___r_mre

:doubl e bonds di nerizable or poly i.zabl e by actinic
‘one or nore am no groups or a quat7

fiitiator conposition (A), (B) or (O.
» provides a

- 19 -
bis (cyclopentadienyl)-bis[2,6-difluoro-3-
etnoxyphenYll titanium,
bis(cyclopentadienyl)-bis[2,6-difluoxro-3-
jsopropoxyphenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-n-
Propoxyphenyl] titanium, etc.

These titanocene compounds can be used singly
or as a mixture thereof.

The compound of the formula (II) and the -
'compound of the formula (IV) may be used in various
proportions, but the compound of the formula (II) is
preferably used in an amount of 1 to 100 parts by weight,
and the compound of the formula (IV) is preferably .used .

in an amount of 10 to 300 parts by weight, per 100 parts
by weight of the compound of the formula (I’).

A further photoinitiator composition (C) of the
present invention comprises:

‘ a 3-substituted coumarin compound of the

” formula (II),

a titanocene compound of the formula  (IV), and

an oxime ester compound of the formula:

il
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ormng a pattern using the photosensitive material nentioned
PTI ON OF THE PREFERRED EVMBCODI MENTS The N-aryl-[err]-am no acid
ent invention is represented by the formula: [err] wherein

rr], Rlerr], Rlerr] and Rerr] are independ*nﬁy~a~h¥dr_og%\

| ogen atom an al kyl group -ha gng l1to4 carbﬂﬂsitoms a cyano;
al kyl oxycar bonyl group haV| ng to 10 carbon cct Has

o T
SRR .

—C—R3q

N
|
0

O

wherein R,;; and Ry are independently a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, an alkoxy group

having 1 to 6 carbon atoms or a nitro group; and Ry is an

e

5 alkyl group having 1 to 12 carbon atoms, an alkoxy group
having 1 to 12 carbon atoms, a phenyl grou;é, a benzyl
group, —-OCH,CH,OCH; or -CO,CH,CHj.

Examples of the oxime ester compound of the

formula (V) are as follows:

k' A

O0—Cc—O0C,Hq4 0—Cc—O0C,H,0CH,
I Il
0 o]
- l
c——O c-—OC H1s
I [l
0 0
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-10- atons,
carbon atons and said al kyl noiety able to be substitut
group, and at |east one of R err] through Rerr] is a:c
al kyl.sul fonyl group having 1 to 4 carbon atons; Rerr] i: p
an &l kyl group having 1 to 12 carbon atodd, —a cycl oal kyl ’lrﬂw
having 3 to 7 c%5bon 0 oupohaving l1to

atons, an al koxyal kyf; group having 2 to 12
or non-substj tutjed a

.10

a carboxyam do group, or an al kyl sul f onyl gfeupﬁhangg~l to 4
Wth a cyano—-—
hest B B

ﬁ%.
'y

.rbol atons, or a substituted

atons, a hydroxyal kyl

group preferably ha

These compounds can be used singly or as a
mixture thereof. -

The compounds of the formulae (II), (IV) and
(V) may be used in various proportions, but are prefér-
ably used in amounts so as to make the titanocene
compound and the oxime ester compound larger by weight
than the 3-substituted coumarin compound. More
concretely, the compound df the formula (II) is prefer-
ébly used in an amount of 1 to 100 parts by weight, the
compound of the formula (IV) is preferably used in an
amount of 10 to 300 parts by weight, per 100 pafts by
weight of the compound of the formula (V).

The photosensitive composition of the present
invéntion comprises

an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (A), (B) or (C).

The photosensitivé@ composition may further
contain, if necessary, one or more conventional photo-
polymerization initiators.

Examples of the photopolymerization initiator

are as follows:
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pon atons such as phenyl, naphthyl, etc; and R er and Rlerr] are
dently a hydrogen atom or an al kyl group haV|ng 1to8 carben\aLgHE;\
‘he conpound of the fornula (1) is used in a phot0|n|ﬁwahgh; B
yosition, the limtation of "and at |east one of Rerr]

s.a cyano-group or an al kyl sul fonyl gr2Rp-having 1 to 4 c

‘not . -necessary [herein such a conpound is referred to as "N-a no’
aci¥-of the formula Michler Bh&ketomeyl -[err]-anmino acid of the fornula™{l)

} or . (I') can be produced, for exanple, by aromatic nucl eophilic
5 benzoin methyl ether,

8bmalbed i

oo

benzoin ethyl ether,
benzoin isopropyl ether,
5 2-t-butylanthraguinone,

2-ethylanthraqu1none,

4, 4'—bls(N N-dlethylamlno)benzophenone,
acetophenone,
benzophenone,

10 thioxanthone,
2,2~dimethoxy-2-phenylacetophenone,
1-hydroxycyclohexylphenyl ketone,
2-methyl;[4-(methylthio)phenyl]-2-morpholino-1-

propanone,

15 benzil,
diphenyl disulfide,
phenanthrenequinone,
2-isopropylthioxanthone,

riboflavine tetrabutyrate,

20 ' N—phenyldiethandlamine,
2-(0-ethoxycarbonyl )oxyimino-1,3-diphenyl-
propanedione,
l-phenyl~2-(0O-ethoxycarbonyl )oxyiminopropan-~1-
one, | - .
25 3,3’,4,4’-tetra(t~-butylperoxycarbonyl)-

benzophenone, etc.

These photopolymerization initiators can be

used singly or as a mixture thereof.

[ THIS SHEET HAS BEEN
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— :
conpound usi ng an analogous pr ocess. the ar

More concretely, ghc
nucl eophilic substitution can be carried out genmmaﬁt ng a
substituted hal obenzene and a gl yci ne conpound; |n ﬁ ‘anount s
. in a polar aprotic solvent such as acetone, di

N- nmet hyl - pyrrol i done, N, N-di net-hyl acet agi,de, Nj |nethylfornan1de
t et rahydrofuran, sul folane, nmethyl etRyf~ketone, ethylene
The photopolymerization initiators may be used
in various proportions.
. The addition polymerizable compound should have
a boiling point of 100°C or higher under 1 atmosphere.

5 When the addition polymerizable compound has a boiling
point of lower than 100°C unde: 1 atmosphere, it
evaporates at the time of removing a solvent in a system,
for example, by drying or at the time of irradiation with
actinic radiation, resulting in giving undesirable

10 properties. Further, in order to obtain a uniform

composition with a photoinitiator composition, it is
preferable to use those soluble in conventiocnally used
organic solvents.
As a solvent usable for the photosensitive
15 composition, there can be used acetone, methyl ethyl
ketone, diethyl ketone, toluene, chlorcform, methanol,
ethanol, l-propanol, 2-propanol, l-butanol, 2-butanol,
t-butanol, ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether, xylene, tetrahydrofuran, dioxane,
20 N,N-dimethylacefamide, N,N-dimethylformamide, N-methyl-2-
pyrrolidone, y-butyrolactone, dimethylsulfoxide, ethylene
carbonate, propylene carbonate, sulfolane, etc. These
solvents can be used singly or.as a mixture thereof.
As the addition polymerizable compound having a
25 Dboiling point of 100°C or higher under 1 atmosphere,
| there can preferably be used those obtained by condensing
a polyhydric alcohol with an o,f-unsaturated carboxylic

acid.

REPLACED
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carbonate, etc., in the presence of a basic conpound aﬂmhsmﬁuhﬁﬁagrature to
about 100[err]C As the basic conpound, there can bejus

pot assi um carbonate, etc. Exanples of the conpound o SI Dm
(1) are as follows: N-(p-nethylsulfonylphenyl)- N—ne hyI und-

No. *1), N-(p-nethyl sul fonyl phenyl) - N- et g4 gt yci ne,
N-(p-met hyl sul f onyl phegdmpled)-o¥ Q! dGhPiSunds are as follows:

ethylene glycol di(meth)acrylate (di(meth)-
acrylate means "diacrylate" or "dimethacrylate", herein-
after used in this manner),.

5 triethylene glycol di(meth)acrylate,
tetraethylene glycol di(meth)acrylate,
trimethylolpropane di(meth)acrylate,
trimethylolpropane tri(meth)acrylate,
1,2-propylene glycol di(meth)acrylate,

10 di(1l,2-propylene glycol) di(meth)acrylate, -
tri(l,2-propylene glycol) di(meth)acrylate,
tetra(l,2-propylene glycol) di(meth)acrylate,
dimethylaminoethyl (meth)acrylate,
diethylaminoethyl (meth)acrylate,

15 dimethylaminopropyl (meth)acrylate,
diethylaminopropyl (meth)acrylate,
1l,4-butanediol di(meth)acrylate,
1,6-héxanediol di (meth)acrylate,
pentaerythritol tri(meth)acrylate,

20 | pentaerythritol tetra(meth)acrylate,
styrene,
divinylbenzene,
4-vinyltoluene,
4-vinylpyridine, -

25 N-vinylpyrrolidone,
2-hydroxyethyl (meth)acrylate,
1,3~-(meth)acryloyloxy-2-hydroxypropane,

methylenebisacrylanide,

THIS SHEET HAS BEE
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S TRt g yeEne; ﬁl(p cyanophenyﬂjﬂgﬂAQHﬁﬁ?’
S N-(p cyanonethylsulfonylphenyl) thEfﬁVTT egCInR I“ﬁg
yanonethylsulfonylphenyl) N- et hyl gl ycin

='cyanonet hyl sul f onyl phenyl ) - N- n- pr opyl - gI yC| ne, \\‘\\\
('p- cyanonet hyl sul f onyl phenyl ) - N-n-butyl - gl yci ne, y \“‘ \
f (p- et hyl sul fonyl phenyl ) - N- et hyl gl yci ne, }

( p- et hyl sul f onyl phenyl ) - N-et hyl gl yci ne,25 -

‘
.

N,N-dimethylacrylamide,

N-methylolacrylamlde, etc.

These compounds can be used singly or as a
mixture thereof.

é _ The photoinitiator composition (), (B) or (C)
is used in an amount of 0.01 to 30% by weight, preferably
0.05 to 10% by weight, based on the weight of the
addition polymerizable compound having a boiling point of
100°C or higher under 1 atmosphere from the viewpoint of

10 photosensitivity and film strength.

The photosensitive composition of the éresent
invention may further contain, if necessary, one or more
organic polymer having a high molecular weight of prefer-
ably 10,000 to 700,000.

15 Examples of such an organic polymer are as
follows:
(A) Copolyesters

Copolyesters obtained by reacting a polyhydric

e alcohol, for example, diethylene glycol, triethylene

20 glycol, tetraethylene glycol, trimethylolpropane,

neopentyl glycol, etc. with a polyvalent carboxylic acid,
for example, terephthalic acid, isophthalic acid, sebacic
acid, adipic acid, etc. -
(B) Vinyl polymers

25 Homopolymers or copolymers of vinyl monomérs
such as methacrylic acid, acrylic acid, alkyl esters of

~methacrylic acid or acrylic acid, for example, methyl

(meth)acrylate, ethyl (meth)acrylate, butyl (meth)-

| THIS SHEET HAS BEEN
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_..__.______________'______.___——-——--———“" N
yI sul fonyl phenyl ) - N-n-propyl gl yci ne, ,_\\\\\\\\\
p- et hyl sul f onyl phenyl ) - N-n-butyl gl yci ne, . - IhS&Mﬂﬂafk

NErgmmm AN m e //II/I///III/////I/I7/7i7 S

\\

2' - cyanoet hyl sul f onyl phenyl ) - N-n- propyl gl yci ne,
6 -

acrylate, 2—hydroxyethyl (meth)acrylate, phenyl
(meth)acrylate, benzyl (meth)acrylate, 2-dimethyl-.
aminoethyl (meth)gcrylate, 2-ethylhexyl (meth)acrylate,
- etc.
(C) Polyformaldehydes
(D) Polyurethanes
(E) Poiycarbonaﬁes
(F) Polyamides
(G) Poly(amic acid)s
Poly(amic acid)s can be prepared by addition
polymerization of a tetracarboxylic dianﬁydride and a
diamine compound.
Examples of the tetracarboxylic dianhydride are
as follows:
pyromellitic dianhydride,
3,3",4,4’ -benzophenonetetracarboxylic
dianhydride,
3,37,4,4'-biphenyltetracarboxylic dianhydride,
1,2,5,6-naphthalenetetracarboxylic dianhydride,
2,3,6,7-naphthalenetetracarboxylic dianhydride;
2,3,5,6-pyridinetetracarboxylic dianhydride,
1,4,5,8-naphthalenetetracarboxylic diaﬁhydride,
3,4,9,10-perylenetgfracarboxylic dianhydride,
4,4’-sulfonyldiphthalic dianhydride,
m-ferphenyl-3,3",4,4"-tetracarboxylic
dianhydride,
p-terphenyl-3,3",4,4"-tetracarboxylic
dianhydride,

THIS SHEET HAS BEEN
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(p- 2'-cyaﬁoethylsulfonylphenyl) -N-n-butyl - glycine,

-cyanophenyl ) - N-net hyl gl yci ne (Conpound No. 3), <
- cyanophenyl ) - N-et hyl gl yci ne, N-(p-cyanophenyl) - N-n- prop ghy0|ne
eel

- cyanophenyl ) - N-n-but yl gl yci ne, This Sheet Has Been Replace
carboxyan1dopheq¥I% h&nefh¥ Jn%dlanhydrlde,

\p-

N-
N
N- (
N (
N- (
N- (p
N- (
N- (

'O'D'D"P'O'D'D

= n- propyl sul fonyl phenyl') - N- et hyl gl é j ne, IIII, ll" “ I”",
- car boxyani dophen¥yA

n- but yl sul f onyl phenyl ) - N—nethylgry
1,1,1,3,3,3-hexafluoro-2,2-bis(2, 3-d1carboxy-
phenyl)propane dianhydride,
1,1,1,3,3,3-hexafluoro~2,2-bis(3,4-dicarboxy-
5 phenyl)propane dianhydride,
2;2-bisk2,3-dicarboxyphenyl)propane
dianhydride,
2,2-bis(3,4-dicarboxyphenyl )propane
dianhydride,
10 ,1,1,3,3,3-hexafluoro-2,2-bis[4-(2,3-
dicarboxyphenoxy)phenyl]pfopane dianhydride,
1,1,1,3,3,3-hexafluoro-2,2-bis[4-(3,4-
dicarboxyphenoxy)phenyl ]propane dianhydride, etc.
As the diamine compound, aromatic diamines,
15 heterocyclic diamines and aliphatic diamines can be ﬁsed.
| Examples of the aromatic diamines are as
follows:
p-phenylenediamine,
m-phenylenediamine,
20 p-xylylenediamine,
m~xylylenediamine,
1,5-diaminonaphthalene,
benzidine, -
3,3’'-dimethylbenzidine,
25 3,3’~-dimethoxybenzidine,
4,4'-(or 3,4'-, 3,3’-, or 2,4'-)diamino-
diphenylmethane,

4,4’~(oxr 3,4’~, 3,3’~-, or 2,4’-)diaminodiphenyl

THIS SHEET HAS BEEN
REPLACED




carboxyam dophenyl) - ¥ n-propyl gl yci ne, (p- érhex¥caL99nylphenyl)

\

N ' | ) - N-n-butyl gl yci ne, nyl phen
hiﬁ fﬁ;?g?ggrthpr?% éthoxycarbonylphenyl) N—ethyﬁgl ci ne,

nyl phenyl ) - N- et hyl gl ycPfer

x% Egiycarﬁ’nyl pheny: g ﬁﬁt B?/IOSL%/;: Sgl e
rrrrg'; Egggg; Egm mag’ I') (a% rﬁ:&ft-ypl gﬁ,)&'l-n,e,oletzz 4'<)diamino-

dlphenylsulfone,

p-

p-

R tenc o e - ponr el - //Il/l///lII/////I,II??ii?M
p . -
p-

p-

p-

272727222

4,4'~(or 3,4'- ¢ 3, 3' r Or 2,4’-)diamino-~
5 dlphenylsulflde,

4,4'-benzophenonediamine,

3,3'-benzophenonediamine,

4,4’-di(4-aminophenoxy)phenylsulfone,

4;4'-bis(4~aminophenoxy)biphenyl,

10 1,4-bis(4-aminophenoxy)benzene, - g
1,3—bis(4-aminophenbxy)benzene,

1,1,1,3,3,3—hexafluoro—2,2-bis(4—aminophenyl)-

£ R i, vbn&)'ﬂh\wv§1_ on:

Propane,
2,2-bis[4-(4-aminophenoxy)phenyl]propane,_
15 3,3 ~dimethyl-4, 4’-dlamlnodlphenylmethane,
3,3’,5, 5'-tetramethyl-4 4 -dlaminodiphenyl—
methane,
4,4'—di(3—aminophenoxy)phenylsulfone,
3,3’-diaminodiphenylsulfone,
20 2,2'-bis(4-aminophenyl)propane, etc.
Examples of the heterocyclic diamines are as
follows:
2,6-diaminopyridine,
2,4—diaminopyrimidin;,
25 2,4-diamino—s-triazine,
2,7-diaminodibenzofuran,
2,7-diaminocarbazole,

3,7-diaminophenothiazine;

[ THIS SHEET HAS BEEN
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!These conpounds can be used singly or as a m xture thereSFT‘ﬁﬁéﬁ‘Usedsas~a‘\

photoi nitiator. These conmpounds are effective as a phot o- Tmsmméihgga, '
initiator which generates active radicals by th actlon_of . laced
Light in conbination of one or nore suitable photosen5|¢|ze ”I ,M”
phqrbinitiator conposition (A) of the quiqu | : | i
2,5-diamino-1,3,4-thiadiazole, .
2,4-diamino-6-phenyl-s-triazine, etc.
Examples of the aliphatié diamines are as
¢ follows:
5 trimethylenediamine,
tetramethylenediamine,
hexamethylenediamine,
2,2-dimethylpropylenediamine,

3; diaminopolysiloxanes of the formula:

CH, CH;,

|
10 Hﬂw‘fCHsz—?i"0“?i“fCHifi'NHé
CH, CH,

wherein n and m are the same or different integers of 1
to 10.
These tetracarboxylic dianhydrides and diamine
compounds can be used singly or as a mixture thereof.
15 (H) Cellulose esters
Cellulose esters such as methyl cellulose,
ethyl cellulose, etc. |
By adding the organic polymer having a high
molecular weight to the photosensitive composition, it is
possible to improve adhesiveness to a substrate, chemical
resistance, film forming pré%erties, etc. The organic
polymer having a high molecular weight can preferably be
added in an amount of 20 to 80% by weight based on the
total weights of the organic polymer having a high

molecular weight and the addition polymerizable compound
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Pention conprises: an N-aryl-[err]-amno acid of the fornmula (1) .
oned above, and at | east one nenber sel ected from-the—group consisting
3-substituted coumarin conpound of the formul a: [errﬁ

“t’lﬁ'gs le .I@Lﬂe&}.!

err], Rerr], Rerr] and R err] are independently a W‘E ﬁmnﬂ?nﬁlml“r
an

LU LU

no group substituted with an al kyl groyg having 1ito
In case of adding the organic polymer having a

{0 group substituted with two al kyl groups havinggi t
from the viewpoint of photocurability.

high molecular weight to the photosensitive composition,
-an amount of using the photoinitiator composition (A),
5 (B) or (C) is the same as the amount of using the photo-
initiator composition (A), (B) or (C) described above.
Preferable examples of the photosensitive
composition of the present invention are as follows:
(i) a combination of N-(p-cyanophenyl)-glycine,

10 7-diethylamino-3-thienylcarbonyl-coumarin, )
bis(cyclopentadienyl)-bis[2,6-difluoro-3-(pyrrol-1-
yl)phenyl]titanium, 3’-dimethylaminopropyl methacrylate
and poly(amic acid) obtained by reacting 4,4~ |
diaminodiphenyl ether with pyromellitic dianhydride,

15 (ii) a combination of N-(p-methylsulfonylphenyl)-N-
methylglycine, 7-diethylamino-3-thienylcarbonyl-coumarin,
2,6-bis(p~-N,N-diethylaminobenzal)-4-methyl-4-
azacyclohexanoné, 3’~-dimethylaminopropyl methacrylate and
poly(amic acid) obtained by reacting 4,4’-diaminodiphenyl

20 ether with pyromellitic dianhydride, and |

(iii) a combination of 7-diethylamino-3-
thienylcarbonyl-coumarin, bis(cyclopentadienyl)-bis[2,6-
difluoro-3-(pyrrol-l-yl)phenyljtitanium, 1,3-diphenyl-
1,2,3-propanetrion—2-(O-etho;ycarbonyl)oxime, 37

25 diﬁéghylamin;propyl methacrylate.and poly(amic acid)
obtained by reacting 4,4’-diaminodiphenyl ether with
pyromellitic dianhydride.

The photosensitive composition may further

THIS SHEET HAS BEEN
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s, an al koxy group having 1 to 5 carbon afbns, an acyl oxy group, an
¥yl group such as phenyl, naphthyl, etc., a hal eaﬂwﬁeemkepacddhl oal kyl

giroup having 1 to 5 carbon atons; and Rierr]: ils. a d :phenyl
roup, a bi phenyl 5 group, a naphthyl group, d t hi benzofuryl
roup, a furyl group, a pyridyl group, qunarlny group, no group,

; am no groug substltuted with one or nore alk %rou ?Y'Q? l1tob
arbon at ofeNtaifyahd BREEHSAEK/ aPRExHT mMOTe CO suc

dyes, pigments, etc.

Examples of the colorants are fuchsin, Crystal

Violet, Methyl 6range, Nile Blue 2B, Victor?a pure blue, ‘
5 Malachite Green, Night Green B, Spilon Blue, etc.

In order to enhance stability of the photo-
sensitive composition during storage, it is possible to
add a radical polymerization inhibitor or a radical
polymerization retarder. Examples of such an inhibitor .

10 or retarder are p-methoxyphenol, p-benzoquinone, hydro-
quinone, pyrogallol; naphthylamine, phenothiazine, aryl
phosphite, nitrosoamine, etc.

The photosensitive composition of the present
invention can be used as a photosensitive resin composi-

15 tion. Further, the photosensitive composition of the
present invention can contain one or more other additives
such as plasticizers, adhesion promoting agents, etc.

The photosensitive material of the present
invention comprises

20 _ (a) a poly(amic acid) such as that mentioned
above, .

(b) a compound having one or more carbon-carbon

double bonds dimerizable or polymerizable by actinic
radiation and one or more amino groups or a quaternary

25 salt thereof, said compound being selected from the
addition polymerizable compound having a boiling point of-
100°C or higher under 1 atmosphere, and

(c) a photoinitiator composition (A), (B) or

THIS SHEET HAS BEEN
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yl

PUroup having 1 to 5 carbon atons,
satoms, a hal ogen atom a hal oal kyl group, a fornyl §‘6Up~—&n
sarbonyl group having 1 to 5 carbon atons, aRsfh H&’s)hegh? haV| ng 1
rbon atons, a phenyl group substituted mnth f havi ng
(5 carbon atons, a cyano group, an gpkoxy gkou roup
Nng 1 to 5 carbon atons, said biphenyl group, sai oup,
gr

¥ aid coﬁﬁgrinyl

an al kyt--graoup having 1 to 5

, said benzofuryl group, said furyl group, sald pyr|dyl

B g 1 to 5 carborrle qeely(amic acid) (a) is preferably used in

10

15

an equimolar amount in terms of the carboxyl group of the
poly(amic acid) with regard t§ the compound (b). The
photoinitiator composition (c) is preferably used in an
amount of 0.01 to 30% by weight, more preferably 0.05 to
10% by weight, based on the weight of the compound (b).
Examples of the compound (b), that is, the
compound having one or more carbon-carbon double bonds

dimerizable or polymerizable by actinic radiation and one

or more amino groups or a quaternary salt thereof, are as

follows:

)

. CH,=CH-COCH,CH,N (CH, ) ,,

0

CH,=CH~COCH,CH,CH,N(CHs) 2,

CH; O

CH,=C— COCH,CH,N(CHs),

CH; O

CH2=C"—" COCH2CH2CH2N ( CH3 ) 2r

CH; O -

CH,=C— COCH,CH,CH,CH,N (CH;),,

0]

CH;~CH=CH-COCH,CH,N (CH;),,

group being able to be substituted with an acyl oxy group
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gacyl group having 1 to 5 carbon atons, and an azabenzal cycl ohexanone
pund of the fornula: [err] group having 1 to 12 carbon atons, an aryl

[ such as phenyl, naphthyl, etc. or an al koxy group having 1 to 12

bon atons; and R, Rlerr], Rerr], Rerr] and Rerr] are independently

B Kyl group having 1 to 6 carbon atens®3 % is an imno group which nay be
- tituted with an al kyl groupohaving 1 to 12 carbon glggﬁ*/aﬁ~arérﬁyr¥’?_
BEID having 7 to 20 carbon atorus such as benzyl, phenét hyls’shee,ezﬁz'S’Bea’%ﬂqul’ju

p such as CHy~CH=CH~COCH,;CE,CH;N(CHs )2, T‘“\\“\\\\\“ \\\\\“\\\“\

o :

. [
[N

CH;~CH=CH-CH=CH~COCH,CH,N (CHs) 2,

0]

CH;-CH=CH-CH=CH-COCH,CH,CH,N (CH;),,

0
1l , etc.
CH=CH—COCH,CH,NCCH3],
5 The photosensitive material may contain one or

more bisazide compounds.

Examples of the bisazide compounds are as
follows:
0 o
CHy OCH,

-

o O
-O iy On O O
4 4
OH

CH,OH




I
!
i
i
i

. P ERRTI

% phenyl, naphthyl, etc., an acyl group having 2 t0 IZ carbon—atofs,—

carbonyl group having 7 to 20 carbon atons, an al kopy nyl qroup
g 2 to 12 carbon atons, or an aryl oxycarbonyl group haﬁffﬁﬁ’ : enirpla“d
la (Il) are as follows: 3-benzoyl ggumarin, " I "

genzoyl - 7- met hoxycounmari n,

n atons. Exanples of the 3-substituted coumarin compou
0 0 |
. O
TOLE Snih OANN ) .

COOH SiCCH3),
0
N, @CH:CH——CH— '—CH——CH=CH© Na,
OH
_ 0
N, @CH:CH—CH— —CH-—CH:CH© N,
!

o - CHS0
I ' ‘
N3©CCH:CH Ns' N, @ N3

0
) @%&-@
r
|

CH,

e ————



oyl - 5, 7-di met hoxycoumarin, 3-(4'-cyanobenzoyl)-counari n,
gcyanobenzoyl ) - 7- met hoxycoumnari n,
~cyanobenzoyl ) - 5, 7- di net hoxycoumarin, 3-thienyl carbonyl courmari n,
hoxy- 3-t hi enyl car bonyl - counmarin,

I met hoxy- 3-t hi enyl car bonyl - counar kg, _

el ct hyl am no- 3-t hi enyl car bonyl - counmari n,

B et hyl am no- 3-t hi enyl car bonyl - counarin, 3-(4'-netghoxybenzoyl)counmarin,
- met hoxybenzoyp) - 7- met hoxycounari n,

Rl
O O
3

O

O On
e i

N,O S@CH':&:‘CH@SOZN3 |
. s
. QCH{}-°H©~3'

5 The bisazide compound is preferably used in an

amount of 0.01 to 10% by weight based on the weight of
the poly(amic acid) (a).

As a solvent for the photosensitive material,
there can be used N,N-dimethylacetamide, N,N-dimethyl-

10 formamide, N-methyl-2-pyrrolidone, y-butyrolactomne,

dimethylsulfoxide, sulfolane, etc., or a mixture of at
least one solvent mentioned above and xylene, toluene,
methyl ethyl ketone, diethyl ketone, etc.

The process for forming a pattern of the

15 present invention comprises coating the photosensitive

THIS SHEET HAS BEEH
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¥xybenzoyl ) - 5, 7- di met hoxycounari n, his Sheet Has Been R eplaced
t1l e

onyl bi s-(7-di et hyl am nocounmari n),
onyl bi s- (7- met hoxycoumari n), ﬂmyy m;m,twl"
-bonyl bi s- (5, 7-di met hoxycoumarin), .etc. These conp '

or as a mxture thereof. Exanples 3P the azabenzalcyclohexanone

0d of the LA @ 'dun A%, (&5 the photosensitive

material, exposing the photosensitive material to light,

and developing the photosensitivé material to give the
desired pattern.

5 More concretely, the pattern formation is
carried out as follows. The photosensitive material is
coated on a substrate such as a silicon wafer, a metallic
substrate, a glass substrate, a ceramic substrate, or the
like, by an immersion method, a spray method, a screen

10 printing method, a spin coating ﬁethod, etc. Almost of
the solvent can be removed by drying with heating to form
a coated film without sticking properties. On the coated
film, a mask having a desired pattern is placed and
subjected to irradiation of actinic radiation. Examples

15 of the actinic radiation are ultraviolet light, deeé |
ultraviolet light, visible light, electron beams, X-rays,
etc. After exposure to light, non-exposed portions are
removed by a sﬁitable developing solution to give a

desired pattern. As the developing solution, there can

e

20 be used good solvents such as N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-2-pyrrolidone, etc., and a
nmixture of such a good solvent and a poor solveht such as

ﬂ - lower alcohols, water, aromatic hydrocarbons, etc. After

 §:' development, rinse is carrx¥ed out, if necessary, with a

. 25 poor solvent, followed by drying at about 100°C to make
the pattern stable.

The present invention is illustrated by way of

Examples, in which all percents are by weight unless
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o - 2,6-bi s(p-N, N-di et hyl ami nobenzal ) - 4- met hyl - 4- azacycl ohexanone,
bi s (p-N, N-di net hyl am nobenzal ) -4-nethyl-4- azacycl ohexanone,

£6- bi s(p- N, N-di et hyl am nobenzal ) - 4- et hyl - 4- azacycl ohexanone,

6- bi s(p-N, N-di et hyl am nobenzal ) - 4- et hyl - 4- azacycPﬁhexaﬁﬂﬁe-—~~——~———
;6 bi s(p- N, N-di et hyl am nobenzal ) - 4- p- gyopy! - 4- azacycl9pqéma9p§bwnk

T llll

otherwise specified. ,

Example 1
Synthesis of N-(p-methylsulfonyl)-N-methyl-
glycine (Compound No; 1)

5 In a 500-ml pear-shaped flask, 4-fluoro-
phenylmethylsulfone (15.01 g, 86.26 mmoles)} N-methyl-
glycine (8.45 g, 94.83 mmoles) and potassium carbonate
(14.28 g, 103.48 mmoles) were placed, followed by
addition of 1200 ml of dimethylsulfoxide as a solvent. A

10 water cooling pipe was attached to the flask and the
reaction was carried out with heating on an oil bath
heated at 100°C for 9 hours with stirring using a
magnetic stirrer. After cooling naturally, the reaction
mixture was dissolved in 1 liter of water, and subjected

15 to acidolysis with 1/10N HC¢, followed by filtration of a
precipitate. After washing with water well, thé
precipitate was washed with hexane/benzene (4/1 in volume
ratio). The yield of the product after dried was 12.13 g

(49.92 mmoles, 57.9%). The melting point was 161.2°C.

20 Example 2
Synthesis of N-(p-cyanophenyl)-glycine
(Compound No. 2) -
| In a 500-ml three-necked flask, 4-cyancaniline
(100 g, 847.4 mmoles) was placed, followed by addition of
25 300 ml of water and attachment of a water cooling pipe, a

mechanical stirrer and a dropping funnel. The flask was
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2, 6-bi s(p-N, N-di net hyl am nobenzal ) - 4- n- propyl - 4- azaEYETBﬁéxaﬁeﬂe‘~§*\¥\
2, 6-bi s(p-N, N-di et hyl am nobenzal ) - 4- phenet hyl - 4- azacywhp§§4 none, P
2, 6-bi s(p-N, N-di net hyl am nobenzal ) - 4- benzyl - 4- azacyclo S,T“Fﬂﬂwwdzi~
2, 6-bi s(p-N, N-di net hyl am nobenzal ) - 4- acetyl - 4- azacyclo m l

2, 6-bi s(p-N, N-di net hyl am nobenzal ) - 4- benzoyl 4- azacycl

These conpounds can be synt hesi zed by'ﬂH%

heated on an oil bath heated at 100°C. To the flask, an E
aqueous solution (water 150 ml) of monochloroacetic acid
(104 g, 1116 mmoles) was added dropwise for about 30
minutes, followed by reflux with heating for 2.5 hours.
5 After cooling naturally, about 100 ml of ethyl acetate

was added to the flask to dissolve an insoluble matter.
An organic layer was separated by a separatory funnel.
The residual water layer and an aqueous layer obtained by

' extrécting the organic layer with 100 ml of 5% (by

H 10 weight) NaOH solution were combined, fqllowed by

: acidolysis with 1/10N HC¢. A precipitate produced was

filtered and washed with water several times. After

drying in an oven heated at 60°C for 3 hours, the dried

precipitate was dried in a vacuum desiccator overnight.

The resulting product was a beige powder which showed no
melting point but decomposed at 233.1°C. The yield was

38.8 g (26%).

Examplé 3
' Synthesis of N-(p-cyanophenyl)-N-methylglycine
(Compound No. 3)

In a 500-ml pear-shaped flask, 4-fluoro-
benzonitrile (10.44 g, 86.26 qgoles), N-methylglycine
(8.45 g, 94.89 mmoles) and potassium carbonate (14.28 g,
103.48 mmoles) were placed, followed by addition of 200
ml of dimethylsulfoxide as a solvent. A water cooling
pipe was attached to the flask, and the reaction was

carried out with heating on an oil bath heated at 100°C
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or -

nzal

rtions,

and the 3-substituted counmarin conpound of the fornu

#shown in U S. Patent No. 4,987,6057. These conpounds can be used

Tﬁ‘tﬁﬁii{.‘iu;

am no dais éhee‘fH

as a mxture thereof. The N-aryl [err] -

cycl ohexanone conpound of the forrmula (I11) nay
but the N-aryl - - 17--39 -

for 9 hours with stirring using a magnetic stirrer.
After cooling naturally, the reaction mixture was
dissolved in 1 liter of water and subjected to acidolysis

with 1/10N HC?, followed by filtration of a precipitate.

5 After washing with water well, the precipitate was washed
with hexane/benzene (4/1 in volume ratio). The yield of
the product after dried was 14.21 g (74.79 mmoles,
86.7%). The melting point was 64.5°C.

The structure of the Compound Nos. 1 to 3 was
10 confirmed by H'-NMR spectra shown in Table 1.
Table 1
Con;found Chemical Nuzll;er Kind of proton Sg:ztiﬁi

o. shift proton (Hz) -
3.00(s) 3H CH;S0;3-Ar- -
3.15(s) 3H N-CH, -

1 4.11(s) 2H N-CH,-CO,H -
6.73(4) 2H Ar-H 9.03
7.72(d) 2H Ar-H 8.96
4.04(d) 2H N-CH,-CO,H 5.20
6.08(s) 1H NH .-

: 6.78(d) 2H Ar-H 8.80
7.47(4) 2H Ar-H 8.80
3.12(s) 3H N-CH, -
4.15(s) 2H N-CH,-CO,H -

’ 6.65(d) 2H Ar-H 9.09
7.49(d) 2H Ar-H 9.10

REPLACED
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gfca-amno acid by the formula (1') is preferably used in a |arger amount than

*“that of the conpound of the formula (11) and/or (111). TasRSsettab BeenReplaced e
of using either the conmpound of the formula (I1) or (Il ‘ . , d of
the fornmula (1) or (I1l) is used in an anmount of 1 to 1 ] i'ght
peif” 100 parts by weight of the conpouﬁd48f"the formula (1), and I n case of

i both th f fhe f I o d, (L] I nt- of
he compour B TRet 167 bt EompaFatiye Fremb1 €5 At 2an anount of 1 to
100 parts by vel ot pErpl0PoRaiL e be iabhiE] hg §BPRURY Bl the Tormila

mixing.lo g of N-methyl-2-pyrrolidone solution of
poly(amic acid) (solid content 20%) obtained by reacting
4,4'~diaminodiphenyl ether with pyromellitic dianhydride -
in equimolar amounts, 1.8 g of 2-dimethylaminoethyl
methacrylate, and a photoinitiator compos;tion (A) as
shown in Table 2 with stirring.

After filtering with a filter, the
photosensitive material was spin coated on a silicon
wafer. After heating.on a hot plate at 100°C for 200
seconds, the solvent was removed to give a photosensitive
coated film. The film thickness after dried was 10 upm.

The photosensitive coated film was exposed to
light via a photomask using a ultrahigh pressure mercury
lamp. The light exposure amount was 500 mJ/cm®?. The
resulting film was subjected to immersion development
using a mixed solution of N-methyl-2-pyrrolidone and
methyl alcohol (4/1 in volume ratio), followed by rinsing
with isopropanol. After development, the shape of
pattern was measured and observed. A normalized film
thickness after development (NFTAD) (a value obtained by
dividing the film thickness by the initial time film
thickness) and a minimum open  through-hole diameter (open
diameter) were shown in Table 2.

In Example 4, wherein N-(p-methylsulfonyl-
phenyl)-N—methylglycine‘was used for the wafer, tﬁe

finally cured film was obtained by heating at 100°C for

THIS SHEET HAS treq |
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hot oi niti ator conposition (B) of the present invention conprises

-[err]-amno acid of the formula (1'), a 3-substituted coumarin

of the formula (I1), and a titanocene conpound of the fornula:

- 18 - a1 -

15 minutes, at 200°C for 20 minutes and at 350°C for 60

minutes in a nitrogen atmosphere. The film thickness of

finally cured film was 5 um with good polyimide pattern.

. As shown in Table 2, according to the data of

§ NFTAD and open diameter, the evaluation that the
photosensitive materials of the present invention have an
excellent resolution can be admitted, therefore the

photosensitive materials of the present invention are

excellent in photosensitive properties compared with

—_———

10 Comparative Examples.

TT—
T ———
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via an al kyl ene group or substituted with one or

pyrrol -1-yl)ethyl } phenyl] titanium
bi s(cycl opent adi enyl ) - bi s[ 2, 6-di fl uoro- 3-{2-

rein Rlerr] through R err] are independently a hydrdgen atom a hal ogen
s, atom an al koxy group having 1 to 20 carbon atons or a heterocyclic ring
¢ such as pyrrole, etc., said heterocyclic ring being bound to a benzene ring

nore al kyl groups, am no

-groups and al koxy groups. Exanples of the titanocene conpound of the
fOLFU|a (I'V) are as follows: bis(cyclLogentadi enyl)-bis[2,6-difluoro-3-{2-
(1

Al

Mg
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l!|FprrroI-I-yI)propyI}phenyI] titani um

bi s(cycl opent adi enyl ) - bi s[ 2, 6-di fl uoro-3-{2- (1H pyrrol-1-yl)
titanium bis(cycl opentadienyl)-bis[2,6-difluoro-3- (pyrrol-1-y
titanium bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5-
dlnethylpyrrol 1-yl ) phenyl] titanium _

bi s(‘cycl opent adi enyl ) - bis[2,6-dif|uor05?<?%,5- di et hyl pyrrol - 1-yl) phenyl ]
Litanium bi skeyghaaest o gay! bolbab2u 3ol Hutigtek b 5

di i sopropyl pyrro enyl'] t1tani um

nmet hyl } phenyl ]
| ) phenyl ]

N-(p-cyanophenyl)-glycine was synthesized in
the same manner as described in Example 2.
| N—(p;cyanophenY1)-N—methylglyciné was
S synthesized - in the same manner as described in Example 3.
S\ photosensitive material was prepared by
mixing 10 g of N-methyl-2-pyrrolidone solution of
poly(amic acid) (solid content 20%) obtained by reacting
4,4’'-diaminodiphenyl ether with pyromellitic dianhydride
10 in equimolar amounts, 1.8 g of 2-dimethylaminoethyl
methacrylate, and a photoinitiator composition (B) as
shown in Table 3 with stirring.
A pattern was formed and the normalized f£ilm
thickness after development (NFTAD) and open diameter
15 were measured in the same manner as described in Examples
4 to 8, and listed in Table 3. In Table 3, the shape of
pattern was also listed.
As to the wafer of Example 12, the finally
cured film was obtained by heating at 100°C for 15
20 minutes, at 200°C for 20 minutes and at 350°C for 60
minutes in a nitrogen atmosphere. The film thickness of
finally cured film was 10 pm with good polyimide pattern.
As shown in Table 3, according to the data of
NFTAD and the open diameter, the evaluation that the
25 photosensitive materials of the present invention have an
excellent resolution can be admitted, therefore the

photosensitive materials of the present invention are

is Sheet Has Been Replaced
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I s(cycl opent adi enyl ) - bi s[ 2, 6-di fl uoro-3-(2, 5-

-bi sdi met hyl am nopyrrol - 1-yl ) phenyl] titanium
bi s(cycl opent adi enyl ) - bi s[ 2, 6-di fl uoro-3-(2, 5-
di et hyl - 3- net hoxypyrrol - 1-yl ) phenyl] titanium :

‘bi s(cycl opent adi enyl ) - bi s[ 2, 6-di fl uoro-3- net hoxyphenyl] titanium - 19
- bis(cycl opent adi enyl ) - bi s[ 2, 6-di f| uox048--

excellent in photosensitive properties compared with

Comparative Examples.
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and the conpound of the fornmula (1V) is preferably used in an anount of 10
-to 300 parts by weight, per 100 parts by weight of the conpound of the
formula (1'). A further photoinitiator conposition (C) of the present
i nvention conprises: a 3-substituted coumarin conpound of the formula (11),
a titlanocene conpound of the fornmula (IV) 46armd an oxi ne ester conpound of
the formul a:
Examples 15 to 20, Comparative Examples 6 to 8
To the same photosensitive materials used in
Examples 9 to 14 and Comparative Examples 3 to 5, 20 mg
of 4,4'-bisazido-3,3’—diméthoxybiphenyl (AZ) was added and
5 subjected to the same tests as in Examples 15 to 20.
The results are shown in Table 4.
As shown in Table 4, according to the data of
NFTAD and open diameter, the evaluation that the
photosensitive materials of the present invention have an

10 excellent resolution can be admitted, and by the addition

- of bisazide compound, the normalized film thickness after

development is improved.
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carbon atons, an al koxy group having 1 tg 12 carbon atons

an al koxy group—havirg-1 10 6 _

are independently a hydrogen atom
is an al kyl

or -CJerr]CH er

and Rlerr]
Exanpl es of the oxinme ester conpound of the

and Rlerr]

group having 1 to 6 carbon atons,

-OCH err]CH err] OCH err]

Clerr] wherein R err]
group,

carbon atons or a nitro group;

an al kyl
a benzyl

0 o

13

e

i
r

AS

REPLACED

THIS SHEET Hi

nwauuma
uarTons | uaTyoss anodaspuf pood poos pooy poon pPood poos 30 adeyg
(urd)
001 00T 02 0T 8 8 8 8 8 1932WBTP | UOFIENTBAY
uado
. (z)
(1] 13 S9 00T 00T 00T o] S8 c8 aviaN
8oz Bwoz 8uoz 8uwoz | Bwoz | Bwoz | Bwoz | Bwoz | Swoz A BATITPPY
. . - §°ON
0 0 0 0 Swoot 0 0 0 0 punodwog
w 8 8 . ¢’ ON
Bwoot (] wooT woo T 0 BwpoT ) (] 0 punodwoy @
Sur uof3fsoduon
00T SwooT 0 8woot | Bwoot { BwooT | Swoot | Swootr | SwooT | T eusdouwITL 1038T3TUT
0 0 0 0 0 o | swor 0 0 013a -o3oud
0 0 0 BwoT 0 0 0 8wt 0 OHO0N
0 0 Bwot 0 Bwot | Swot 0 0 Bwot od
8 L 9 0z 6T 8T LT 91 ST
*oN a1dwexy
oTdwexy aarjeaedwo) 9 rdwexy
v oTqel




singly or as a mxture thereof. The conpounds of the fornmulae (11), (1V)
and (V) may be used in various proportions, but are prefer-

o 10

- 48 -
Eiamples 21 to 26, Comparative Examples 9 to 14

A photosensitive material was prepared by
mixing 10 g of N-methyl-2-pyrrolidone solution of
poly(amic acid) (solid content 20%) obtained by reacting
4,4’'-diaminodiphenyl ether with pyromellitic dianhydride |
in equimolar amounts, 1.8 g of 2-dimethylaminoethyl
methacrylate, and a photoinitiator composition (C) as
shown in Table 5 with stirring.

A pattern was formed and the normalized film
thickness after development (NFTAD) and open diameter
were measured in the same manner as described in Examples
4 to 8, and listed in Table 5. 1In Table 5, the shape of
pattern was also listed.

As to the wafer of Example 24, the finally
cured film was obtained by heating at 100°C for 15
minutes, at 200°C for 20 minutes, and at 350°C for 60
minutes in a nitrogen atmosphere. The film thickness of
finally cured film was 10 pm with good polyimide pattern.

As shown in Table 5, according to the data of
NFTAD and open diameter, the evaluation that the photo-
sensitive materials of the present invention have an
excellent resolution can be admitted, therefore the
photosensitive materials of'th?_present invention are
excellent in photosensitive properties compared with

those of Comparative Examples.
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bpi | i ng point of 100[err]C or higher under 1 atnosphere, and a )
ppotoi nitiator conposition (A, (B) or (C. The photosensitive conposition —
y further contain, if necessary, one or nore convenf+9naL\QD9£g;%+aLQ\
pel yperization initiators. Exanples of the photopol yrre Im/ lon i
afe‘as follows: - 22 -
| e Llll/llllll/lllll
CLAIMS
1. An N-aryl-e-amino acid of the formula:
R, ?s R,
R, N———f———COOH
(I)
R
R, Rs 8

R4

wherein R;, R,, R;, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a

5 cyano group, an alkoxycarbonyl group having 2 to 10 carbon
atoms, a carboxyamido group or an alkyisulfonyl group having
1 to 4 carbon atoms and said alkyl moiety able to be
substituted with a cyano group, and at least one of R, through
Ry is a cyano group or an alkylsulfonyl group having 1 to 4

10 carbon atoms; R, is a hydrogen atom, an alkyl group having 1
to 12 carbon atoms, a cycloalkyl group, a hydroxyglkyl group
having 1 to 12 carbon atoms, an alkoxyalkyl group having 2 to
12 carbon atoms, an aminoalkyl group having 1 to 12 carbon
atoms, or an aryl group; and R; and Ry are independently a

15 hydrogen atom or an alkyl group having 1 to 8 carbon atoms.

2. A photoinitTator composition (A) comprising

an N-aryl-a-amino acid of the formula:

- This Sheet Has Been Replaced
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*Mchler's ketone, benzoin nethyl ether, benzoin ethyl ether, benzoin
i sopropyl ether, 2-t-butylanthraquinone, 2-ethylanthraqui none,

4, 4" -bi s(N, N-di et hyl am no) benzophenone, acet ophenone, benzophenone,

t hi oxant hone, 2, 2-di met hoxy- 2- phenyl acet ophenone,

- 51 -
(A
R, N-——-f———-?OOFI (Iﬁ

R4

wherein R,, R,, R;, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a
cyano group, an alkoxycarbonyl group having 2 to 10 carbon

atoms, a carboxyamido group, or an alkylsulfonyl group having

5 1 to 4 carbon atoms and said alkyl moiety being able to be
substituted with a cyano group; Rs is a hydrogen atom, an

alkyl group having 1 to 12 carbon atoms, a cycloalkyl group,

a hydroxyalkyl group having 1 to 12 carbon atoms, an
alkoxyalkyl group having 2 to 12 carbon atoms, an aminoalkyl
10 group having 1 to 12 carbon atoms, or an aryl group; and R,
and R; are independently a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms, and
at least one member seéelected from the group
cénsisting of a 3-substituted coumarin compound of the

15 formula:

Rg R4y O
R
10 X R14 (II)
N
R1q 0 0
— Raz
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14{hydr oxycycl ohexyl phenyl keto

2{met hyl - [ 4- (nethylthlo)phenyl]ﬂ!ﬂﬂﬂu y propangg | d| h hyl
dif sul fi de, phenant hr enequi none, +Z2- ,I”“"Ixant hone, Ss bmeh ﬁ"’

t étrabutyrate, N-phenyl di et hanol am ne, lﬂ

2- (O et hoxycar bonyl ) oxyi mi no- 1, 3- di phenyl - propanedi one,
wherein Ry, R, R,, R; and R; are independently a hydrogen

- 52 -~

atom,. an amino group substituted with an alkyl group having 1
to 5 carbon atoms, an amino group substituted with two alkyl
groups having 1.to 5 carbon atoms, an alkoxy group having 1’
5 to 5 carbon atoms, an acyloxy group, an aryl group, a halogen
atom, or a thioalkyl‘group having 1 to 5 carbon atoms; and Ry,
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group,'a thienyl group, a benzofuryl group, a furyl
group, a pyridyl group, a coumarinyl group, an amino group,
r 10 an amino gfoup substituted with one or more alkyl groups
having 1 to 5 carbon atoms, a cyano group, an alkoxy group
having 1 to 5 carbon atoms, an alkyl group having 1 to 5
carbon atoms, a halogen atom, a haloalkyl group, a formyl

group, an alkoxycarbonyl group having 1 to § carbon atoms, an

15 acyloxy group having 1 to 5 carbon atoms, a phenyl group
substituted with an acyloxy group having 1 to 5 carbon atoms,
a cyano group, an alkoxy group or an acyl group having 1 to 5
carbon atoms, said biphenyl group, said naphthyl group, said
thienyl group, said benzofuryl group, said furyl group, said

20 pyridyl group or said coumarinyl group being able to be
substituted with an acyloxy group having 1 to § cérbon_atoms
or an acyl group having 1 to $ carbon atoms, and an

azabenzalcyclohexanone compound-of the formula:

(III)

THIS SHEET HAS BEEN
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S

1- phenyl - 2- (O et hoxycarb -1- one~~—w~-«
3,3 ,4,4"-tetra(t-butyl per ophenon These
phot opol yneri zation initi aﬂm w singly or lP‘N’éreof :
- 23 - The photopolynerlzatfom N RATE y be used ” 'ﬂ
- 53 -

wherein Ris, R, Ry, Ry, Ry, Ry, Ry and R, are independently a

hydrogen atom, a chlorine atom, a bromine atom, an alkyl

group having 1 to 12 carbon atoms, an aryl group or an alkoxy

group having 1 to 12 carbon atoms; and Ry, Ry, R;s and Ry are
5 indépendently an alkyl group having 1 to 6 carbon atoms; X is
an imino_gfoup which may be substituted with an alkyl group
having 1 to 12 carbon atoms, an aralkyl gfoup having 7 to 20
carbon atoms, an aryl group, an acyl group having 2 to 12
carbon atoms, an arylcarbonyl group having 7 to 20 carbon
atoms, an alkoxycarbonyl group having 2 to 12 carbon atons,
or an aryloxycarbonyl group having 7 to 20 carbon atoms.

3. A photosensitive composition comprising

an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, gnd

a photoinitiator composition (A) of claim 2.

4, A photosensitive composition according to
claim 3, which further comprises one or more organic polymers
having a high molecular weight.

' 5. A photosensitive material comprising

(a) a poly(amic acid),

(b) a compound having'one Oor more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one or more amino“groups or a quaternary salt
thereof, and

(c) a photoinitiator composition (A) of claim 2.

6. A photosensitive maﬁefial according to claim

5, which further comprises one or more bisazide compounds.

THIS SHEET HAS BEEN
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in various proportions. The ad rizabl e conmpound shoul d have a
boiling point of 100[err]C or Iﬂ}li "@ mri MIt'Dsphere When the addition
pol ymeri zabl e conpound has a b wer than 100[err] C under 1
at mosphere, it evaporates at the time of renoving a solvent in a system
for exanple, by drying or at the time of irradiation with actinic

radi ation, resulting in giving undesiralB4 properties. Further, in order to

obtain a unlforn1conp05|t|on with a phot0|n|t|ator co OSJtI(N% |£ iS 5
preferable to use thode sol Wsiee dfh ac phrnsastiyve erial clalim

for formlng a pattern.

8. A photoinitiator composition (B) comprising

an N-aryl-c-amino acid of the formula:

R, Ts T7
R, _N—— C—— COOH
LI (1)
R, Rs 8
R4

5 wherein R,, R;, R;, Ry and Ry are independently a hydrogen atom,
a hélcgen atom, an alkyl group having 1 to 4 carbon atoms, a
cyano group, an alkoxycarbonyl group having 2 to 10 cérbon .
atoms, a carboxyamido groub, or an alkylsulfonyl group having

1 to 4 carbon atoms and said alkyl moiety being able to be

10 substituted with a cyano group; R is a hydrogen atom, an
alkyl group having 1 to 12 carbon atoms, a cycloalkyl group,
a hydroxyalkyl group having 1 to 12 carbon atoms, an
alkoxyalkyi group having 2 to 12 carbon atoms, an aminoalkyl
group having 1 to 12 carbon atoms, or an aryl group; and R,

15 and Ry are independently a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms, -

a 3-substituted cqumarin compound of the formula:

———
————

This Sheet Hag Been
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10

20

fuents. As a solven hotosensitive conposition,
be used acetone, ﬂ E"Bb“ m di et hyl ketone, toluene,:
g net hanol , ethanol, * opanol , 1-butanol,

£ t-butanol, ethyl éne glycol nnnonethyl et her, ethylene glycol
Eet her, xylene, tetrahydrofuran, dioxane, N, N-dinethylacetam de,
hiyl f or mami de, N-nethyl -2- pyrr86i done, y-butyrol actone,

Bil f oxi de, ethyl ene carbonate, propylene carbonate, sulfolane, etc.
s/ents can be used singly or as a m xture thereof.

Rg R4y O

(II)

wherein Ry, Ry, R;;; R and R;; are independently a hydrogen
atom, an amino group.substituted with an alkyl group having 1
to 5 carbon atoms, an amino group substituted with two alkyl
groups having 1 to 5 carbon atoms, an alkoxy group having 1
to 5 carbon atoms, an acyloxy group, an aryl group, a halogen
atom, or a thioalkyl group having 1 to 5 carbon atoms; and Ry
is a non-substituted phenyl.group, a biphenyl group, a
naphthyl group, a thienyl group, a benzofuryl group, a furyl'
group, a pyridyl group, a coumaryl group, an amino group, an
amino group substituted with one or more alkyl groups having
1 to 5 carbon atoms, a cyano group, an alkoxy group having 1
to 5 carbon atoms, an alkyl group having 1 to $§ carbon atoms,
a halogen atom, a haloalkyl group, a formyl group, an
alkoxycarbonyl group having 1 to $§ carbon atoms, an acyloxy
group having 1 to 5 carbon atoms, a phenyl group ;ubstituted
with an acyloxy group having 1 to 5 carbon atoms, a cyano
group, an alkoxy group or an acyl group having 1 to § carbon
atoms, said biphenyl group, said naphthyl group, said thienyl
group, said benzofuryl group, said furyl group, said pyridyl
group or said coumarinyl group being able to be substituted

with an acyloxy group having 1 to 5 carbon atoms or an acyl

This Sheet Has Been Replaced
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jfion polynerizabIé‘ﬁgﬁ‘mnxﬁ*ﬁavrﬁg*a~boiIing point of 100[err]C
Ol ¢

gﬁder 1 at nosphere, t l, wm'H | y be used those obtained
gng a pol yhydric alco "' -unsat urated carboxylic

FPLACEMENT SHEET - .24 - Exanpl es of *such conpounds are as
3 - 56 =
,?oup having 1 to 5 carbon atoms, and

a titanocene compound of the formula:

RZ RZQ
Qp‘w Rag
Ti Ry (IV) |
Z::g/ R32
R35 R34

wherein Ry, through R;; are independently a hydrogeh atom, a

halogen atom, an alkoxy group having 1 to 20 carbon atoms or

5 a heterocyclic ring, said heterocyclic ring being bound to a’
benzene ring via an alkylene group or substituted with one or
more alkyl groups, amino groups and alkoxy groups.

9. A photosensitive composition comprising

an addition polymerizable compound having a
10 boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (B) of claim 8.

10. A photosensitive composition according to

claim 9, which further comprises one or more organic polymers

i; having a high molecular weight._ |
15 11. A photosensitive material comprising

(a) a poly(amic acid),

(b) a compound having one or more carbon-carbon

double bonds dimerizable or polymerizable by actinic

This Sheet Has Been Replaced
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e glycol di(neth)acryla ' - | ate nmeans "diacryl ate" or
hacryl ate", herein- aft eiﬁg y I - l!ﬂWner) , triethylene glycol
h)acryl ate, tetraethyl ene's acryl ate, trinethyl ol propane

dir¢metih) acryl ate, trimethyl ol propane tri(neth)acryiate, 1,2-propylene
glyc di (meth)acrylate, di(1,2-propylene glycol) di(neth)acrylate,
tri(l; 2-propyl ene glycol) di(meth)acryl &es tetra(l, 2-propyl ene glycol)

h) acryl, at e,
; aélatlon and one or more amino groups or a quaternary salt

thereof, and
(c) a photoinitiator composition (B) of clainm 8.
12. A photosensitive material according to claim
5 11, which further comprises one or more bisazide compounds.
13. Use of a photosensitive material of claim 11
for forming a pattern.

14. A photoinitiator composition (C) comprising

a 3-substituted coumarin compound of the formula:

Rg R43 O

(I1)

10 wherein Ry, Ry, R;;; R and R; are independently a hydrogen
atom, an amino group substituted with an alkyl group having 1

to 5 carbon atoms, an amino group substituted with two alkyl

groups'having 1 to 5 carbon atoms, an alkoxy group having 1
to 5 carbon atoms, an acyloxy group, an aryl group, a halogen

15 atom, or a thioalkyl group having 1 to 5 carbon atoms; and Ry

is a non-substituted phenyl group, a biphenyl group, a

naphthyl group, a thienyl group, a benzofuryl group, a furyl
group, a pyridyl group, a coumaryl group, an amino group, an
amino group substituted with one or more alkyl groups having

20 1 to 5 carbon atoms, a cyano group, an alkoxy group having 1

heet Has Been Replaced
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gnopropyl (et h)acryl ropyl (met h) acryl at e,
Hi ol di (et h)acryl ate, |(neth)acrylate
Fitol tri(meth)acrylate, pentaeryt%rﬁtol tetra(neth)acryl ate,

i vi nyl benzene, 4-vinyltol uene,
- 58 -

hoet hyl (nmeth)acryl at«’ﬂ”'lﬁ | am noe yl (meth)acryl ate,

A
.
s

;to 5 carbon atoms, an alkyl group having 1 to 5 carbon atoms,
i.a halogen atom, a haloalkyl group, a formyl group, an

? alkoxycarbonyl group having 1 to § carbon atoms, an acyloxy
group having 1 to 5 carbon atoms, a phenyl group substituted
;5 with an acyloxf group having 1 to 5 carbon atoms, a cyano

| group, an alkoxy group, or an acyl group having 1 to 5 carbon
atoms, said biphenyl group, said naphthyl group, said thienyl
group, said benzofuryl.group, said furyl group, said pyridyl
group or said coumarinyl group being able to be substituted
10 with an acyloxy group having 1 to 5 carbon atoms or an acyl
group having 1 to 5 carbon atoms,

a titanocene compdhnd of the formula:
Ree Rag
Ti Ras
[::Sr/ Raz2
Rig Ris
| R3s Riq

wherein Ry, through Ry are independently a hydrogen atom, a

(IV)

halogen atom, an alkoxy group _having 1 to 20 carbon atoms or

15 a heterocyclic ring which may be bound to a benzene ring via
an alkylene group or substituted with one or more alkyl
groups, amino grbups and alkoxy groups, and

an oxime ester compound of the formula:

heet Has Been Replaccd
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j.ine, N-vi nyl pyrr hyl (nmeth)acryl ate,

oty am de, m;fﬁzﬂumamumumnmeb' R

Wi

o) 0

0 T G a9 ™

0—C—Rjg

IA

wherein R;; and Ry, are independently a hydrogen atom, an alkyl
group having 1 to 6 carbon atoms, an alkoxy group having 1 to
6 carbon atoms or a nitro group; and Ry is an alkyl group
having 1 to 12 carbon atoms, an alkoxy group having 1 to 12
carbon atoms, a phenyl group‘, a benzyl group, -OCH,CH,0CH; or
-CO,CH,CH;.

15. A photosensitive composition comprising

an éddition polymerizable comp?und having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (C) of claim 14.

16. A photosensitive composition according to
claim 15, which further comprises one or more organic
pelymers having a high molecular weight.

17. A photosensitive material comprising

(a) a poly(amic acid),

(b) a compound having one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic

radiation and one or more aming groups or gquaternary salt

K
Y,

thereof, and

-

20 (c) a photoinitiator composition (C) of claim
14.

18. A photosensitive material according to claim

THIS SHEET HAS BEEN
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Tliese conpounds can be used sing a nixture t hereof. The

plgot oi ni ti ator conposition (A, i n an amount of 0.01 to
3§% by wei ght, preferably 0.05 to ﬂ@f ased on the wei ght of the
addi tion pol ymeri zabl e conpound havlng oint of 100[err]C or

S

hifgher under 1 atnosphere fromthe vi ewpoint 6f otosensitivity and film

rength. The photosensitive conp05|t|ﬁ€ of the present I nventi on may
rther contain, if necessary, one or Qe organi ¢ pol yner having a high

|eCU'arlmeiﬁhicﬁffﬁféﬁéf'comprises one or more bisazide compounds.

19. Use of a photosensitive material of elli-.iT
for forming.a pattern.
20. A process for forming a pattern, which
5 comprises coating a photosensitive material of claim S, 11 or
17 on a substrate, drying the photosensitive material,
exposing the photosensitive material to light, and developihg

the photosensitive material.

4 21. Use of an N-aryl-c-amino acid of the formula

10 (I’) as defined in claim 2 as a photoinitiator.

This Sheet Has Been Re; laced
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ably 10, 000 to 700, 000 Exanples of such an organic polyner He°§ssgﬁﬂ1oms
(A Cbpolyesters Copol yesters obtai ned by reacting a pol yhydric al cohol
for .exanpl e, diethylene glycol, triethylene glycol, tetraethylene egcoI
tri met hyl ol ropane, neopentyl glycol, etg. jWLt'h a polyvalent C ——
acid, for exanple, terephthalic aci d, |sophthaI|c aci d, sebacilc "EBLACEMENT SHepT

adipic acid, etc. (B) Vinyl polyners
L? 9 JUL 1996—/

PHOTOINITIATOR COMPOSITIONS AND
This invention relates to an N-aryl-c-amino

PHOTOSENQITIVE MATERIALS USING THE SAME

BACKGROUND OF THE INVENTION

acid, a photoinitiator composition using an N-aryl-a-
amino acid and a 3-subst1tuted coumarin and/or an
azabenzalcyclohexanone, a photoinitiator composition
using an N-aryl-c-amino acid, a 3-substituted coumarin
and a ﬁitanocene; a photoinitiator composition using a
3-substituted coumarine, a titanocene and ah oxime ester,
2 photosensitive composition using one member selected
from the group consisting of these photoinitiator
compositions, a photosensitive material using one member
selected from the group consisting of these photo-
initiator compositions and a process for forming patterns
using the photosensitive material.

Photosensitive compositions are widely used for
forming letterpresses, relief images, photoresists, and
the like generally using ultraviolet (UV) light as a
light source, and are desired to have a higher sensi-
tivity. Particula:ly, when photosensitive compoéitions
are used for scanning light exposure by means of laser
beams, they are required not ©nly to be highly sensitive
but'also to have sufficiently high sensitivity to visible
light (458, 488, 514.5 nm) which is an output wavelength
of an argonjlaser. Further, in the case of photo- ’

sensitive polyimide for thick films usable in semi-
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Honopol ynmers or copol yners of vinyl nononers such as net hacy yj+e—aete;
acrylic acid, alkyl esters of nethacrylic acid or acrylic agigd, for .
exanpl e, nethyl (neth)acrylate, ethyl (neth)acrylate, butyl (neﬂﬁ?ﬂﬁL-EW6
-26- acrylate, 2-hydroxyethyl ‘(neth)acrylate, phenyl (neth)pcrylate, benzyl
(meth)acryl ate, 2-dinethyl- am noet hyl (netﬁ)acrylate, 2- et hyl hexyl

met h) acryl at e, _ ces s e
( ) Y conductors, it is required to have sufficient sensitivity

to a g-line stepper using monochromic light (light of
435 nm), a contact exposing eguipment using the whole
waveléngths'of a mercury lamp, and a mirror.piojection
type exposing equipment, and to have good photosensitive.
wavelength properties.

In order to enhancefth; sensitivity, various
studies have been done on photoinitiators. As the
photoinitiators, there have been known benzoine and
derivatives thereof, substituted or nonésubstituted
polynuclear quinones, etc. But substances having
excellent sensitivity meeting the above-mentioned objects
have not been known yet.

On the other hand, polyimides or precursors
thereof having photo-patterning properties by themselves
are called as "photosensitive polyimides®, which ares used
as a surface protective film for semiconductors. 1In
order to impart photosensitivity to polyimides, various
méthods have been known. For example, Japanese Patent
Examined Publication (JP-B) No. 55-41422 proposes a
method for esterifying a poly(amic acid) with hydroxy
acrylate. Japanese Patent Unexamined Publication (JP-3a)
Nos. 57-170929 and 54-145794 propose to introduce a
photosensitive group by means- of a salt bond by mixing
poly(amic acid) with amino acrﬁlate. In the case of the
former (JPTB), the photo-patterning properties afe
relatively good, but since it is difficult to obtain a

high polymer, removal of photosensitive groups becomes
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etc. (C Polyformal dehydes (D) Pol yurethanes (E) Pol ycar bonat
Pol yami des (G Poly(anmc acid)s Poly(anic acid)s can be prepare

addi ti on pol ynerization of a-tetracarboxylic dianhydride and '
compound. Exanpl es of the tetracarboxylic & anhydride are as f

easily incomplete, resulting in showing a defect
film properties. On the othei hahd, in thé latter case
(two JP-A's),.it is easy to obtain a high polymer and
good film properties due to easy volatility, buthphoto-
patterning prdperties are not sufficient. Particularly,
in the case of-photosensitive polyimides for thick films
having a £ilm thickness of 5 um or more after cured,
there is a problem in that no good patterning propecties
is 6btained when exposed to light using an i-line stepper
(light of 365 nm), a g-line stepper (light of 435 mm), a
mirror projection type exposing equipment using whole

wavelengths of a mercury lamp.

SUMMARY OF THE INVENTION
It is an object of the present invention to

provide a photoinitiator composition used for a photo-
sensitive composition and a photosensitive material which
have an excellent photosensitive property, the photo-
sensitive composition, the photosensitive material, a
process for forming patterns using the photosensitive

" material, namely, to provide an N-aryl-c-amino acid
effective as a photoinitiator, a photoinitiator |
composition using an N-aryl-c-amino acid and a
3-substituted coumarin and/ox an azabenzalqyclohexanone,
a photoinitiator composition using an N-aryl-a-amino
acid, a 3-substituted coumarin and a titanocene, a
photoinitiétor'composition using a 3-substituted

coumarine, a titanocene and an oxime ester, a
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pyronel litic di anhydride, 3,3',_4,4'-benzophenonet'et.racarr,v,‘L,CFAvI’EmSHEET

di anhydride, 3,3',4,4'-biphenyltetracarboxylic dianhyd

1, 2, 5, 6- napht hal enet et.r acar boxyl i ¢ di anhydri de, : 19 JﬁL'W96
; 6, 7-napht hal enet etracar boxyl-i c dlanderlde :
, 5, 6-pyridinetetracarboxylic dlanhydrlde _

2,3

2,3,5, '
1,4,5,8-n ale &ld acarboxyld o di dride Eigcted—frfmrﬂﬂﬂri
3,4,9, 10-3’%?.?1 one racar""B\'gﬁ(':iﬁJltl U a %ﬂg%l éhg ﬁ‘embe- SS| fonyl di phthalic
di-anhydrigey, grd Mg B8 ek se ﬁﬁ%ﬁ@fﬁié?é&b&ccomp051tlons, a

photosensitive material using one member select ed from the

group consisting of these photoinitiator compos:tlons, and a .
process for forming patterns using such photosensitive
material overcoming the above-mentioned problems of prior
.art. |

According to the new compositions of the present
invention, the abové problem that no good patterning
properties is obtained when exposed té light using an i-line
stepper, a g-line stepper, a mirror projection type exposing
equipment using whole wave-lengths of a mercury lamp can be
solved.

The present invention provides an N-aryl-c-amino

acid of the formula:

m, Hg Tv
3, tl\l--—-C—COOH
| (1)
A3 Ry Fe

wherein R,, R,, Ry, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group havihg 1 to 4 carbon atoms, a
cyano group, an alkoxycarbonyl group having 2 to 10 carbon
atoms, a carboxyamido group, or an alkylsulfonyl group having

1 to 4 carbon atoms and said alkyl moiety able to be
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' anhvd
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1,1,1, 3, 3,3-hexafluoro-2, 2-bis (2,3-dicarboxy- phenyl)p d

-5 =

substituted with a cyano group, and at least @ne of R, through |
R, is a cyano group or an alkylsulfonyl group having 1 to 4
carbon atomé; Ry is a hydrogen atom, an alkyl'group having 1
to 12 carbon atoms, a cycloalkyl group, a hydroxyalkyl group
having l to 12 carbon atoms, an alkoxyalkyl group having
2 to 12 carbon atoms, an aminoalkyl group having 1 to 12
cazbon atoms, or an aryl group; and R, and Rg are
independently a hydrogen atom or an alkyl group having 1
to 8 carbon atoms. |
The_present'invention also provide a
photoinitiator-compoéition'(A) coﬁprising
an N-aryl-a-amino acid of the formula (I’), and
at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:

Hg Ry3 O

(II)

wherein Ry, Ryjo, Rj;, R;; and R;3 are independently a
hydrogen atom, an amino group substituted with an alkyl
group having 1 to 5 carbon a;oms, an amino groﬁp
substituted with two alkyl groups having 1 to 5 carbon
atoms, an alkoxy group having 1 to 5 carbon atoms, an

acyloxy group, an aryl group, a halogen atom, or a

thiocalkyl group having 1 to 5 carbon atoms; and R,, is a

is Sheet Has Been Replac\,d '

i L




3- hexaf | uoro- 2, 2- bi s( 3, 4-di car boxy- phenyl)prop
. 3- di car boxyphenyl ) propane di anhydri de, Eﬁﬂ%é%i%ﬁﬁﬁ?ﬁ*@ﬁEf{
4- _

3

2

3, 4-di car boxyphenyl ) propane di anhydri de, : :
_ , 3, 3-hexafl uoro-2, 2-bis[4-(2, 3-- cgcarboxyphenoxy)ph nyl 199 Shan®996
dlanhydrlde 1,1,1, 3,3, 3-hexafl uoro-2,2-bis[4-(3, 4-
dicarboxyphenoxy)phenyl]propane dianhydride etc. As the d|ammne conmpound,
aromat i c di am nes, i

D

non-substltuted pnenyl group, a biphenyl group, &
naphthyl group, a thienyl group, a benzofuryl group, a
furyl group, a pyridyl group, a coumarinyl group, an
amino groué, an amino group substituted with one or more
alkyl groups having 1 to 5 caﬁbon atoms, a cyano group, an
alkoxy group having 1 to 5 carbon atoms, an alkyl group

having 1 to 5 carbon atoms, a halogen atom, a haloalkyl

wn

group, a formyl group, an alkoxycarbonyl group having 1 to
'carbon atoms, an acyloxy group having 1 to 5 carbon atoms, a
phenyl group substituted with an acyloxy group having 1 to 5
carbon atoms, a cyano group, an alkoxy group or an acyl group
having 1 to 5 carbon atoms, said biphenyl group, said
naphthyl group, said thienyl group, said benzofuryl group,
said furyl group; said pyridyl group or coumarinyl group
being able to be substituted by an acyloxy group having 1 to
5 carbon atoms or an acyl group having 1 to 5 carbon atoms,

- and an azabenzalcyclohexanone compound of the formula:

(III)

wherein Ry, Ry, Rys, Ry, Rier Ras Ry and Ry are independently a
hydrogen atom, é chlorine atom, a bromine atom, an alkyl

group having 1 to 12 carbon atoms, an aryl group or an alkoxy



het grocyclic di ani nes and allphatlc dlan1nes can be used. nples of the
aromatic diamnes are as follows: p-phenyl enedi ani ne; - m-phdanyjl ei&lJtki 1986
p-xyl yl enedi am ne, mxylyl enedi am ne, 1, 5-di am nonaphthal enfe,| benzi di ne,

3, 3' - di net hyl benzi di ne, 3,3 dlnethoxybenz(dlne

group having 1 to 12 carbon atoms; and Ry, Ry, R &nQ Ry are
independently an alkyl group having 1 to 6 carbon atoms; X is.
an imino group which may be substituted with an alkyl group
having 1 to 12 carbon atoms, an aralkyl group having 7 to 20
carbon atoms, an aryl group; an acyl group having 2 to 12
carbon atoms, an arylcérbonyl group héving_7 to 20 carbon
atoms, an alkoxycarbonyl group having 2 to 12 carbon atoms,
or an aryloxycarbonyl group having 7 to 20 carbon atoms.

The present invention fﬁrther provides a
photoinitiator composition (B) comprising

an N-aryl-a;amino acid of the formula (I’),

a 3-substituted coumarin compound of the formula

(II), and

a titanocene compound of the formula:

(IV)

wherein R¥ through R™ are independently a hydrogen atom, a
halogen atom, an alkoxy group having 1 to 20 carbon atoms or
a heterocyclic ring such as l-pyrrolyl, 2-pyrrolyl, 3-

pyrrolyl, imidazolyl, pyrazolyl, etc, said heterocyclic ring



4,4 -(or 3,4 -, 3,3 -, or 2,4'-)diamno- diphenyl methane, 4.4 {-Ot—34—=-
3 REPLAGEMENT SEEET

3,3 -, or 2,4'-)di am nodi phenyl - 28 - ether, 4,4 -(or
2,4'-)diam no- diphenylsulfone, 4,4 -(or 3,4'-, 3,3”-, or 2| 4~=ydiam no-
I o8- 19 JUL 1996
being bound to a benzene ring via an alkvlene -

substituted with one or more'alkyl groups,'amin and .

alkoxy groups.

The present invention still further provides a
phetoinitiator composition {C) comprising

a 3-substituted coumarin compound of the formula

(II),

a titanocene compound of the formula (IV), and

an oxime ester compound of the formula:

0 O

|.
Ra7 I!li] N liI== ? (V)
| _

0—C—Rjg

m

O

wherein R;; and R;; are independently a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, an alkoxy group
having 1 to 6 carbon atoms or a nitro group; and Ry is an
alkyl group having 1 to 12 carbon atoms, an alkoxy group
having 1 to 12 carbon atoms, a phenyl group, a benzyl

group, -OCH,CH,0CH; or -CO,CH,CH,.

The present invention also provide a
photosensitive composition coﬁbrising

an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, and

a’'photoinitiator composition (A), (B) or (C).



di phenyl sul fi de, 4,4"-benzophenonedi am ne, 3, 3'-benzophen
4,4' -di (4- am nophenoxy) phenyl sul f one, 4, 4' -bi s(4-am nophe
1, 4-bi-s(4- am nophenoxy) benzene, 1, 3-bi s(4-am nophenoxy) bengehe,

1, 1,1, 3, 3, 3- hexaf | uor o- 2, 2- bi s(4- ami nophegyl)- propane, 2, p-bi 49 StIL 1996

[ 4- (4- am nophenoxy) phenyl ] pr opane, E—photo“—'“'*“

3,3 -dinethyl - 4, 4 - diciel otk sEven yinmsttien  further provide

sensitive material comprising

(a) a poly(amic acid),

(b) a.compound Héﬁiﬁé one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one or more amino groups Or a guaternary
salt thereof, and

(c).a photoinitiator composition (A), (B) or
(C).

The present invention still further provides a
process for forming a pattern using the photosensitive

material mentioned above.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The N-aryl-a-amino acid of the present invention

is represented by the formula:

(L)

wherein R,, R,, Ry, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a

cyano group; an alkyloxycarbonyl group having 2 to 10 carbon



. . - nr CunT
3,3',5,5' -tetranet hyl - 4, 4' - di ani meds am#aﬂh&h - REPLACEME *”E“:
4,4 -di (3- anlnophenoxy)phenylsulfo Itﬂfﬂﬂnodlphenylnulfone

2, 2' - bi s(4-ami nophenyl’) propane,, t he heter(cdcl19.ﬂﬂaﬂﬂﬂbs
are as follows: 2,6- dianinopyridlne 2 4odhan1nopyr|n1d|ne

2, 4- di am no- s- tr|a2|ne 2,7- dlan1nod|benzofuran ) .
atoms, a carboxyamido group, Or an alkylsulfonyl group having

1 to 4 carbon atoms and said alkyl moiety able to be
substituted with a cyano group, and at least one of R, through
R; is a cyano group or an alkylsulfonyl group having 1 to 4
carbon atoms; R, is a hydrogen atom, an alkyl group having 1 .
to 12 carbon atoﬁs, a cycloalkyl group preferably having 3 to
7 carbon atoms, a hydraxyalkyl group having 1 to 12 carbon

" atoms, an alkoxyalkyl group having 2 to 12 carbon atoms, or a
substituted or non-substituted aryl group preferably having 6
to io carbon atoms such as phenyl, naphthyl, etec; and R; and

' Ry are independently a hydrogen atom or an alkyl group having
1 to 8 carbon atoms.

| When the compound of the formula (I) is used in_a

photoinitiator composition, the limitation of "and at least
one of R, through R, is a cyvano group qf an alkylsulfonyl
group having 1 to 4 carbon atoms" is not necessary ([herein
such a compound is referred to as "N-aryl-c—-amino acid of the
formula (I’)"].

The N-aryl-a-amino acid of the formula (I) or (I’)
can be produced, for example,-by aromatic nucleophilic
substitution of a corresponding substituted halobenzene
with a glycine compound using an analogous process.

More concretely, the aromatic nucleophilic
substitution can be carried out generally by reacting a
substituted halobenzene and a glycine compound in'about
eguimolar amounts in a polar aprotic solvent such as
acetone, dimethylsulfoxide, N-methyl~-pyrrolidone,
N,N-dimethylacetamide, N,N—diﬁethylformamide,

tetrahydzofuran, sulfolane, methyl ethyl ketone, ethylene

THIS SHEET HAS BEEN
REPLACED




2, 7- di ami nocar bazol e, '3, 7-di am nophenot hi azi ne, - 29 REPLACEMENT SHEET
2, 5-di am no- 1, 3, 4-t hi adi azol e, 2, 4-di am no- 6- phenyl - s- tfri@Ztme, &efc.
Exanmpl es of the aliphatic diamnes are as follows: tri hyhgpggtagbge,

- - 11 - :

—

carbonate, etc., in the presence of a basic compound at

room temperature to about 100°C. As the basic compound,

there can be used sodium carbonate, potassium carbonate,

etc.

Examples of the compound of the formula (I) or

(I’) are as follows:

N-(p-methylsulfonylphenyl)-N-methylglycine
(Compound No. 1),
N—(p-meﬁhylsulfonylphenyl)-N-ethyllecine,
N-(p-methylsulfonylphenyl)-N-n-propylglycine,
N-(p-methylsulfonylphenyl)-N-n~butylglycine,
N-(p—cyanophenyl)-glycine (Compound No. 2),

N-(p-cyanomethylsulfonylphenyl)-N-methyl-

glycine,
' N-{p-cyanomethylsulfonylphenyl)-N-ethylglycine,
N-(p-cyanomethylsulfonylphenyl)-N-n-propyl-
glycine,
N-(p-cyanomethylsulfonylphenyl )-N-n-butyl-
glycine, |
N-(p-ethylsulfonylphenyl)-NQmethylglycine,
N;(p—ethylsulfohylphenyl)-N—ethylglycine,
N-(p-ethylsulfonylpﬂényl)-N-n—propylglycine,
N-(p-ethylsulfonylphenyl)-N-n-butylglycine,
N-(p-2’'-cyanoethylsulfonylphenyl)-N-methyl-
glycine, |

N-(p-2‘-cyancethylsulfonylphenyl)-N~ethyl-

glycine,



t et ranmet hyl enedi am ne, hexanet hyl enedi am ne, 2, 2-di net hyl
di am nopol ysi | oxanes of the formula: [err] wherein n and mh grethesame o
different integers of- 1 to 10. These tetracarboxylic di anhyg
di am ne conpounds can be used singly or _as,a Jni xture ther ¢of
esters Cellul ose esters such as nethyl .cellul ose,

N-(p42'-cyanoethylsulfonylphenyl)-N;néﬁfegyi._______

glycine,
glycine,

3),

etc.

- BBV AR EGIATSHEET

b €

N-(p-2’-cyanocethylsulfonylphenyl)-N-n-butyl-

N-(p-cyanophenyl )-N-methylglycine (Compound No.

N-(p-cyanophenyl }-N-ethylglycine,
N-(p—cyanophenyl)-N—n—propylglycine,
N-(p-cyanophenyl)-N-n-butylglycine,
N-(p-n-propylsulfonylphenyl)-N—méthylglycine,
N-(p-n-butylsulfonylphenyl)-N-methylglycine,
N-(p-carboxyamidophenyl)~-N-methylglycine,
N-(p-carboxyamidophenyl )-N-ethylglycine,
N-(p-~carboxyamidophenyl )-N-n-propylglycine,
N- (p-carboxyamidophenyl ) -N-n-butylglycine,
N-(p-ethoxycarbonylphenyl )-N-methylglycine,
N-(p-ethoxycarbonylphenyl )-N-ethylglycine,

N- (p~ethoxycarbonylphenyl)-N-n-propylglycine,

N-(p-ethoxycarbonylphenyl)-N-n-butylglycine,
N-(p-methoxycarbonylphenyl )-N-methylglycine,

N-(p-methoxycarbonylphenyl)-N-ethylglycine,
N-(p—methoxycarbon¥lphenyl)-N-n—propylglycine,
N-(p-methoxycarbonylphenyl)~-N-n-butylglycine,

These compounds can be ﬁsed,singly or as a

mixture thereof, when used as a photoinitiator.

These compounds are effective as a photo-

" ER o Eoen o




etc. The organic pol ymer having a high _m)i%cyl ar wei ght cdn |pr¢fejidbl1§9be
added in an anount of 20 to 80% by wei ght
or gani ¢ poininEia ey i wigieh hfeherakagubak iWel Galdidad ¢ sy
pol ymeri zabl e conpound _ _

of UV and visible light in combination 6f one or more

ased on the totlal
t

wei ghts of the
hon

éthyl cellul ose, etc. By adding the organic pol ymer havin o | NNz E e @r'-'
wei ght to the photosensitive conposition, it is possible oﬁgmﬁ%b@gﬁ*%ﬁgk‘
adhesi veness to a substrate, chem cal resistance, filmfo ang properties

suitable photosgnsitizers.
A photoinitiator composition (A) of the present
invention comprises:
an N-aryl-a-amino acid of the formula fI’)‘
nentioned abové, and |
at least one member selected from the group
consisting of a 3-substituted coumarin compound of the

" formula:

Rg R,3 O

(I1)

wherein Ry, Ry, Ry, R;; and Ry are independently a
hydrogen atom, an amino group substituted with an alkyl
group having 1 to 5 carbon atoms, an amino group
substituted with two alkyl groups having 1 to 5 carbon
atoms, an alkoxy group having 1 to 5 carbon atoms,lan
acyloxy group, an aryl group such as phenyl, naphthyl, etc.,
a halogen atom, or a thioalkyl group having 1 to 5 carbon
atoms; and R,; is a non-substituted phenyl group, a biphenyl
5 group, a naphthyl group, a thienyl group, a benzofuryl group,
a furyl group, a pyridyl group, a coumarinyl group, an amino
group, an amino group substituted with one or more alkyl

groups having 1 to 5 carbon atoms, a cyano group, an alkoxy
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- 30 - fromthe viewdoint of photocurability. I'n case of addi g tThe organic
pol ynmer having a high nol ecul ar weight to the photosensitivs conﬁgﬁih{Q@gb
an amount of using the photoinitiator conmposition (A), (B) gr (O 'gu h
same as the anmount of using the phota: {fitiator conpositiorn (*AQ—B)—or

(O described above. Preferable exanples of the photosensitijve conposition

-

of the prRIRIP HAWMEY I0RAS Afrdeh | H¥6ns (| anaalrRpdi gaoupn hEVIHG 1o
~N-(p-cyanophenyl ) -glyci ne, - oo
5 carbon atoms, a halogen atom, a haloalkyl group, a formyl

group, an alkoxycarbonyl grbup having 1 to 5 carbon atoms, an
acyloxy group having 1 to 5 carbon atoms, a phenyl group
substituted with an acyloxy group having 1 to 5 carbon atoms,
a cyano group, an alkoxy group, or an acyl group having 1 to
5 carbon atoms, said biphenyl group, said naphthyl group,
said thienyl group, said benzofuryl group, said furyl group,
said pyridyl group or said coumarinyl group being able to be
.. substituted with an acyloxy group having 1 to 5 carbon atoms

or an acyl group'having 1 to 5 carbon atoms, and an

azabenzalcyclohexanone compound of the formula:

1

n

(]
L]

(¢}

—
i
[ ]
-4
~—r

nW— 7.

[N ]
wn

wherein R;;, Ry, Rj3, R, Rias, Ry, Ry and Ryp are independently a
hydrogen atom, a2 chlorine atom, a bromine atom, an alkyl
group having 1 to 12 carbon atoms, an aryl group such as
phenyl, naphthyl, etc. or an alkoxy group having 1 to 12
carbon atoms; and Ry, Ry, Ry and R,, are independently an
alkyl group having 1 to s.carbqn atoms; X is an imino group
yhich may be substituted with an alkyl group having 1 to 12
carbon atoms, an aralkyl group having 7 to 20 carbon atoms

such as benzyl, phenethyl, etc., an aryl group such as



7-di et hyl am no- 3-t hi enyl car bonyl - counari n,
bls(cyclopentadlenyl) bIS[2 6-di fl uoro- 3- (pyrrol 1- yI)p e yljtltan

- di nmet hyl am nopropyl nethacrylate and pol y(am c acid)
reacting 4, 4" - di am-nodi phenyl et her anh ﬁgrOﬂE||lth difa hydrlde
conmbi nati on of N—(p nethylsulfdnyrphenyl) nethngIyC| !

7-di et hyl argign bogyl - COYRBLELPL group havin to 12 carbon
2, 6- bi s(p- @ d{&et hyl amlﬁ% enza y 14 net hg ir a?acycl ok?exemone

3' - di met hy|@i6:ﬁ@ﬂﬂ9¥ér§®éé‘@$éﬂ%ﬁt §réff RakihgnhC raciad) caltdimertdns,
reacting 4 di am nodi phenyl her with pyronellitic dianhydride, and
alkoxycarbonyl group having 2 to 12 carbon atoms, or an

aryloxycarboﬁyl group having 7 to 20 carbon atoms.
Examples of tﬁe 3-substituted coumarin compound of

the formula (II) are as follows:
3-benzoylcoumarin,
3-benzoyl-7-methoxycoumarin,
3-benzoyl-5,7-dimethoxycoumarin,
3-(4'-cyanobenzoyl)-coumarin,
3-(4’=-cyanobenzoyl)-7-methoxycoumarin,
3-{4‘~-cyancbenzoyl) -5, 7-dimethoxycoumarin,
3-thienylcarbonylcoumarin,
7-methoxy—3-thienylcarbonyl-coumarin;
5,7—dimethoxy—3-thienylcarbonyl-coumarin,
7-diethylamino-3-thienylcarbonyl-coumarin,
7-dimethylamino-3-thienylcarbonyl-coumarin,
3-(4’'-methoxybenzoyl)coumarin,
3-(4’-methoxybenzoyl)-7-methoxycoumarin,
3-(4’methoxybenzoyl) -5, 7-dimethoxycoumarin,
3,3/~-carbonylbis—-(7-diethylaminocoumarin),
3,3’-carbonylbis-(7-methoxycoumarin),

3,3'—carbonylbis—(5,7-dimethoxycoumarin), etc.

These compounds can be used singly or as a
mixture thereof.
Examples of the azabenzalcyclohexanone compound

of the formula (III) are as follows:



- : | REPLAG
(iii) a conbination of 7-diethylam no-3- t hi enyl car bonyl - cqunatr-t—--
bi s(cycl opent adi enyl) - bi s[ 2, 6- difIuoro-3-(pyrrol-14yl)phery[]tﬁbaﬂuu
1, 3-di phenyl - 1, 2, 3-propanetrion-2- (O et hoxycar bonyl ) oxi-me 3' - SUL ﬁﬁ%
di met hyl am nopropyl nethacryl ate and poly(gm.c acid) obtaifed hy reacting |
4, 4' - di am nodi phenyl ether with pyronellitic dianhydride. The

phot osensi tive conpositidwb-ieys fpsN lerdiethylaminobenzal ) -4=methyi—g

azacyclohexanéne,
| 2,6—bis(p-N,N?dimethylaﬁinobenzal)—4-methyl-4-
azacyciohexanone, |
2,G-bis(p-N,N-diethylaminobenzai)-4—ethyl—4-
azacyclohexanone,
2,6-bis(p-N,N-dimethylaminobenzal)}-4-ethyl-4-
azacyclohexanone,
2,6-bis(p-N,N-diethylaminobenzal)-4-n-propyl-4-
azacyclohexanone,
2,6-bis(p-N,N-dimethylaminobenzal)-4-n-propyl-
4-a2zacyclohexanone,
2,6~bis(p~-N,N-diethylaminobenzal)-4-phenethyl-
4-azacyclohexanone,
2,6-bis(p~N,N-dimethylaminobenzal)-4-benzyl-4-
azacyclohexanone, |
2,6-bis(p-N,N-dimethylaminobenzal)~4-acetyl-4-
azacyclohexanone,
2,6-bis(p—N,N—dimeﬁhylaminobénzal)-4-benzoyl-4-
azacyclohexanone, etc.
These compounds can be synthesized by the

method shown in U.S. Patent No. 4,987,057.

These compounds can be used singly or as a
mixture thereof.

The N-aryl-c-amino acid of the formula (I’) and

the 3-substituted coumarin compound of the formula (II)
and/or the azabenzalcyclohexanone compound of the formula

(II1) may be used in various proportions, but the N-aryl-



wiiecl

- 31 - contain, if necessary, one or nore col orant such as -dye$, pignents,
etc. Exanples of the colorants are fuchsin, Crystal Violet, i hy1 9 Qingens
Nile Blue 2B, Victoria pure blue, Ml achite Geen, N ght Geg¢n{B, Spilon

Blue, etc. In order to enhance stability qf the photo- sensif{iVve
conposition during storage, it is possible to add a radical polynerization

ROPLAL oL

i nhi bitor og-aminéi §8iapeyytnei Fakmanar qrandds fefptaisl pfusethiana
i nhibitor or retarder are p-nethoxyphenol, p-benzoqui none, hydro-
larger amount than that of the compourid of the formula
(I1) and/or (III). Generally, in case of using either
the compound of the formula (II) or (III), the compound
of the formula (II) or (III) is used in an amount of 1 to
100 parts by weight per 100 parts by weight of the
compound of the formula (I’), and in case of using both
the compounds of the formulae (iI) and (III), a total
amount of the compounds of the formulae.(II) and (III) is
used in an amount of 1 to 100 parts by weight per 100 |
parts by weight of the compound of the formula (I').
Another photoinitiator composition (B) of the
present invention comprises
an N-aryl-a-amino acid of the formula (I'),
a 3-substituted coumarin compound of the
formula (II), and

a titanocene compound of the formula:

(IV)




qui none,

pyrogallol,-naphthylanine,'phenothiazihe, aryl phds ﬁlté““;L;””"““

nitrosoam ne, etc. The photosensitive conposition of the prie enqq;@ggnbygn
can be used as a photosensitive resin conposi- tion. Furthgr,j th

phot osensi tive conposition of the presentignuention can corjt

ot her additives such as plasticizers, -adhesion pronoting agents, etc._The

phot osensi tner i &G, athwdugherPr eseat ihagpahdentignpr hydsogah &
aci d) such as that nentioned above,

halogen atom, an alkoxy group having 1 to 20 carbon atoms or
a heterocyclic ring such as pyrrole, etc., said heterocycllc
ring beiﬁg bound to a bénzene_ring via an alkylene group or
substltuted with one or more alkyl groups, amino groups and

alkoxy grcups

Examples of the titanocene compound of the
formula (IV) are as follows:
bis(cyclopentadienyl)-bis(2,6-difluoro-3-{2-
(1H-pyrrol-l-yl)ethyl}phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-{2-
(1H-pyrrol-l-yl)propyl}phenyl] titénium,
bis(cyclopentadienyl)-bis[2,6~difluoro-3-{2-
(1H-pyrrol-l-yl)methyl}phenyl] titanium,
bis{cyclopentadienyl)-bis([2,6~difluoro-3-
(pyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)-bis{2,6~difluoro-3-(2,5-
dimethylpyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)~bis[2,6-difluoro-3~(2,5~-
diethylpyrrol-l-yl)phenyl] titanium,
bis(cyclopentadienyl)-bis[2,6-difluoro-3-(2,5-
diisopropylpyrrol-l-yl)phenyl] titanium,

bis(cyclopentadienyi)-bis[2,6-difluoro—3-(2,5—
bisdimethylaminopyrrol-l-yl)phényl] titanium,

bis(cyclopentadienyl)-bis(2,6-difluoro-3-(2,5~
dimethyl-3-methoxypyrrol-l-yl)phenyl] titanium,

bis(cyclopentadienyl}-bis(2,6-difluoro-3-

methoxyphenyl] titanium,




(b) a conpound haV|ng one or nore carbon-carbon doubl e bonJ%Fﬁ“ﬁPrT7ahr

'S;CT

pol ymeri zabl e by ‘actinic radiation and one or nore amno grioups or a
quaternary salt thereof, said conmpound being selected fro thé?ﬂﬁﬁiﬂﬂ6

pol yrmeri zabl e conpound having a boiling pognt of 100[err]{C pr hi gher undgr
1 at nosphere,

and (c) a photoinitiator conposition (A), (B) or - 32 -

or

bis(cyclopentadienyl)-bis(2,6-difTUSE0-3=
ethoxyphenyl] titanium, |

.bis(éyclopentadienyl)-bis[z,6—difluoro~3-
isopropoxyphenyl] titanium, -

bLs(cyclopentadlenyl)-bls[z 6-d1fluoro-3—n-
propoxyphenyl] titanium, etc.

These titanocene compounds can be used singly
or as a mixture thereof.

The compound of the formula (II) and the
compound of the formula (IV) may be used in various
proportions, but the compound of the formula (II) is
preferably used in an amount of 1 to 100 parts by weight,
and the compound of the formula (IV) is preferably used .

in an amount of 10 to 300 parts by weight, per 100 parts
by weight of the compound of the formula (I).

A further photoinitiator composition (C) of the
present invention comprises:
- @ 3-substituted coumarin compound of the
formula (II),
a titanocene compound of the formula (IV), and

an oxime ester compound of the formula:




.

(©. The poly(am c acid) '(a) IS preferabl'y used in an eqUi mol ar- amount in
terms of the carboxyl group of the poly(amc acid) wth regard to the

conmpound (b). The phot0|n|t|ator composition (c). is prefer. TSET : :
amount of 0.01 to 30% by weight, nore preferably 0.05 to 1006 @3"-&@&@ WSQ&T

based on the wei ght of the conmpound (b). Exanples.of the co Fund (b), 'that'

is, the corrpound havi ng one or nore carbon-carbon doubl e bonhds digrgtiLz®obe
or polymerizable by actinic radiation and ppe- or nore aminof gf oups or a
guaternary salt thereof, are as

(V)

wherein R;; and R;; are independently a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, an alkoxy group
having 1 to 6 carbon atoms or a nitro group; and Ry is an
alkyl group having 1 to 12 carbon atoms, an alkoxy group
having 1 to 12 carbon atoms, .a phenyl group, a benzyl
group, -OCH,CH,0CH; or -COZCHZCH3.

Examples of the oxime Iester compound of the

formula (V) are as follows:

mm,

—(C—0CHq O0—C—0C;5,0CH,

0 0

P—O\c-’l 45

(')

|
G

o



follows: [err] .- 33 - [err]'The_photosehsrtive material may contain one ..

bi i d ds. Ex | f the bi id - "
or fore bisazide compounds. Exanples of the bisazide CoEBPRERA SuaT

19 UL 1996

N Y O N O ., etc.
| | B | |
O-—C-—OCHZA@- - O—C—li:l—TOCZHS

|

These compounds can be used singly or as a

e
——

O
o
o

mixture thereof.

The compounds of the formulae (II), (IV) and
(V) may be used in various proportions, but are prefer-
ably used in amounts so as to make the titanocene
compound and the oxime ester compound larger by weight
than the 3-substituted coumarin compound. More
concretely, the compound of the formula (II) is prefer-
ably used in an amount of 1 to 100 parts by weight, the
compound of the formula (IV) is preferably used in an
amount of 10 to 300 parts by weight, per 100 parts by
weight of the compound of the formula (V).

The photosensitive composition of the present
invention comprises

 an addition polymerizabie compound having a

boiling point of 100°C or higher under 1 atmosphere, and

& photoinitiator composition (A), (B) or (C).

The photosensitive composition may further
contain, if necessary, one or more conventional photo-
polymerization initiators.

Examples of the photopolymerization initiator

are as follows:



'[err] .34 - [err] - REPLACEMENT SHEET - 35 -

REPLACEMENT SHEET

-2 - 1oL e

Michler'’'s ketone,

benzoin methyl ether,
benzoin ethyl ether,
benzoin isopropyl ether,
2-t—butylantﬁraquinone,
2-ethylanthraquinone,
4,4’-bis(N,N—diethy1amino)benzophenone,
acetophenone,
benzophencne,
thioxanthone,
2,2-dimethoxy—2—phenylacetophencne;
l-hydroxycyclohexylphenyl ketone,
2-methjl—[4—(methylthio)phenyl]-Z—morpholino—l-
propanone,
benzil,
diphenyl disulfide,
phenanthrenequinone,
2-isopropylthioxanthone,
riboflavine tetrabutyrate,
ﬁ-phényldiethanolamine,
2~ (0O-ethoxycarbonyl)oxyimino-1,3-diphenyl-
propanedione,
l-phenyl-2-(0-ethoxycarbonyl )oxyiminopropan-1-
one,
3,3’,4,4'-tetra(t-butylperoxycarbonyl)-
benzophenone, etc. |
- These photopolymerization initiators can be

used singly or as a mixture thereof.



‘[err] The bisazide conpound is preferably used in an annunaéﬂngdﬂﬁws °ﬁ5ﬂ~

by wei ght based on the weight of the poly(amc acid) (a) _
-the photosensitive material, there can be used N, N-di met hyjl agcet am de,
N, N- di net hyl -
di net hyl sul f oxi de, sul folane, etc., or a mxture of at |egstj one solven
menti oned above and xyl ene, -tol uene, nethyl ethyl ketone, |di -

formam de, N-nethyl-2-pyrrolidone, y-butyrolfadtone JUL 1996

- The process for formng a pattern of ?he : L

The photopolymer;zatlon lnltlators may be used
in various proportions.

The addition polymerizable compound should have
a boiling point of 100°C dr_higher under 1 atmosphere.
When the addition polymerizable compound has é boiling .
point of lower than 100°C under 1 atmosphere, it
evaporates at the time of removing a solvent in a system,
for example, by drying or at the time of irradiation with
actinic.radiation, resulting in giving undesirable
properties. Further, in order to obtain a uniform
composition with a photoinitiator composition, it is
preferable to use those soluble in conventionally used
organic solvents.

As a solvent usable for the photosensitive
composition, there can be used acetone, methyl ethyl
ketone, diethyl ketone, toluene, chloroform, methanol,
ethanol, l-propancl, 2-propanocl, l-butanol, 2-butanol,
t-butanol, ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether, xylene, tetrahydrofuran, dioxane,
N,N-dimethylacetamide, N,N-dimethylformamide, N-methyl;z—
pyrrolidone, y-butyrolactone, dimethylsulfoxide, ethylene
carbonate, propylene carbonate, sulfolane, etc. These
solvents can be used singly or as a mixture thereof.

As the addition polymerizable compound having a
boiling point of 100°C or highér under i atmosphere,
there can pieferably be used those obtained by condensing
a polyhydric alcochol with an o,B-unsaturated carboxylic

acid.



present invention conprises coating the photosensitive. REPE%QEMﬁﬁﬁeSﬁEﬂT on
drying the photosensitive material, exposirg {the '
phot osensitive material to light, and devel opi ng the phqtdsen$i jiveioos |
material to give the desired pattern. Mre concretely, tfhg pattern '
formation is carried out as follows. The photosensitive jnateriar—is

a substrate,

- 24 - -
Examples of such compounds are as follows:

ethylene glycol di(meth)acrylate (di(meth)-

acrylate means "diacrylate" or "dimethacrylate”, herein-

after used in this manner),

triethylene gfycol di(meth)acrylate,
tetraethylene glycbl di (meth)acrylate,
trimethylolpropane di(meth)acrylate,
trimethylolpropane tri(meth)acrylate,
1,2-propylene glycol.di(meth)acrylate,
di(1l,2-propylene glycol) di(meth)acrylate,
tri(1l,2-propylene glycol) di(meth)acrylate,
tetra(l,2-propylene glycol) di(meth)acrylate,
dimethylamincethyl (meth)acrylate,
diethylaminoethyl (meth)acrylate,
dimethylaminopropyl (meth)acrylate,
diethylaminopropyl (meth)acrylate,
1,4-butanediol di(meth)acrylate,
1,6-hexanediol di(meth)acrylate,
pentaerythritol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate,
styrene, |

divinyibenzene,

4-vinyltoluene,

4-vinylpyridine,

N-vinylpyrrolidone,

2-hydroxyethyl (meth)acrylate,
1,3-(meth)acryloyloxy-2-hydroxypropane,

methylenebisacrylamide,



coated on a substrate such as a silicon wafer, a et allic substrate—a
gl ass substrate, a ceram c substrate, or the like, b REPLAGEMENT orHEkbt
a spray nethod, a screen printing hethod, a spin coafji pg~metrhod, et c]
Al nost of the solvent can be renoved by drying with Redti y f 2
coated fil mw thout sticking properties”™ é fi ﬁ%gg“n‘ggg] h
a desired pattern is placgd and _subjected to, irradiatj oa—ef—aet+ntc
radi ati on. Exanpl es of ¥h§ ﬁﬁé’q gﬁ

ul travi ol et

=

tthe coat €d

~SPPRPY SPAEEY:

4%t e ul trlaviol et |ight, dedp

light, visiflelj el ectran, be X- t ays—erc ATt er
exposure to 11ght, non- eisehd parErsmerus YEe. |

These compounds can be used singly or as a
mixture thereof. -
The photoinitiator composition (&), (B) or (C)

is used in an amount of 0.01 to 30% by weight, preferably

- 0.05. to 10% by weight, based on the weight of the

addition polymerizable compound having a boiling point of
100°C or higherlunder 1 atmosphere from the viewpoint'of
photosensitivity and film strength.

The photosensitive composition of the present
invention may further ccntain, if necessary, one or more
organic poclymer having a high molecula: weight of prefer-
ably 10,000 to 700,000.

Examples of such an organic polymer are as
follows:

{A) Copolyesters

Copolyesters obtained by reacting a polyhydric
alcohol, for example, diethylene glycol,'triethyleﬁe
glycol, tetraethylene glycol, trimethylolpropane,
neopentyl glycol, etc. with a polyvalent carboxylic acid,
for example, terephthalic acid, isophthalic acid, sebacic
acid, adipic acid, etc.

(B) Vinyl polymers

Homopolymers or copolymers of vinyl monomers
such as methacrylic acid, acrylic acid, alkyl esters of
methacrylic acid or acrylic acid, for example, methyl

(meth)acrylate, ethyl (meth)acrylate, butyl (meth)-

hod,

avi ng



rermved by a suitabl e devel opi ng sol ution to give a desir dﬁ’iﬁf—«%&\i’ﬁ‘ﬂAgHﬁﬂe
devel opi'ng solution, there can be used good sol vents such ask

N, N- di et hyl f or mam de N, N- di net hyI acet am de, N-net hyl - 2-jpy ralg. ctglﬂ_ew%
etc., and a mixture of such a good solvent and a poor sol ven such as I"owgr
alcohols wat er, aromatic hydrocarbons, g%é After devel opjrekt—+se—ts
carried out, if necessary, with a poor sofvent

100[ err] C t capmkbatée Pahydroxyexilyd. (ﬁa;hnaﬁzyﬁatavepheo IrsirTustrated

by way of Exanples in which all percents are by wei ght unless
(methjacrylate, benzyl (meth)acrylate, Z-dimethyl-

aminoethyl (meth)acrylate, 2-ethylhexyl (meth)acrylate,
etc. )
(C) Polyformaldehydes
(D) Polyurethanes
(E) Polycarbonates.
(F) Polyamides |
(G) Poly(amic acid)s
- Poly(amic acid)s can be prepared by addition
polymerization of a tetracarboxylic dianhvdride and a
diamine compound. |
Examples of the tetracarboxylic dianhydride are
as follows: .
pyromellitic dianhydride,
3,3',4,4'-benzophencnetetraca:boxylic'
dianhydride,
3,3',4,4'-biphenyltetracarboxylic dianhydride,
1,2,5,6-naphthalenetetracarboxylic dianhydride,
2,3,6,7-naphthalenetetracarboxylic dianhydride,
2,3,5,6-pyridinetetracarbdxylic dianhydride,
1,4,5,8-naphthalenetetracarboxylic dianhydride,
3,4,9,10-perylenetetracarboxylic dianhydride,
'4,4'-sulfonyldiphthalic dianhydride,
m-terpheny1-3,3",4,4“-tétracarboxylic
dianhydride,
p-terphenyl-3,3",4,4"-tetracarboxylic

dianhydride,

foll owed by drying at about :



ot her wi se specified; Exahple 1 Synthesis of'N-(p-nethyIsu Y T
gl ycine (Conpound No. 1) In a 500-nm pear-shaped fl ask, 4&Eﬂﬁﬁ &E&%qﬁkg¥
phenyl met hyl sul fone (15.01 g, 86.26 mMmuoles), Nnmethyl- glycine (8.45 g,

94.89 mmol es) and potassiun1carbonate'(;42%8_g, 103. 48 mpl by Jidr 4998 ace

fol |l oned by

-

4,4’ -oxydiphthalic dianhydride,

1,1,1,3,3,3-hexafluoro-2,2-bis(2,3-dicarboxy-
phenyl)propane dianhydride, | .
1,1,1,3,3,3-hexafluoro-2,2-bis(3,4-dicarboxy-
phenyl)propane dianhydride,
| 2,2-bis(2,3-dicarboxyphenyl)propane
dianhydride; |
2,2-bis(3,4-dicarboxyphenyl )propane
dianhydride,
1,1,1,3,3,3-hexafluoro-2,2-bis(4-(2,3~
dicarboxyphenoxy)phenyl |propane dianhydride,
1,1,1,3,3,3-hexafluoro-2,2-bis[4~-(3,4-
dicarboxyphenoxy)phenyl |propane dianhydride, etc.
As the diamine compound, aromatic diamines,
™ heterocyclic diamines and aliphatic diamines can be used..
Examples of the aromatic diamines are as
follows:
p-phenylenediamine,
m-phenylenediamine,
p—xylylenediaminé,
m-xylylenediamine,
1,5-diaminonaphthalene,
benzidine,
3,3’~dimethylbenzidine,
3,3‘~dimethoxybenzidine,
4,4'~(0r 3,4'-,.3,3'—, or 2,4’'~)diamino-
diphenylmeéhane, h

4,4'-(or 3,4'-, 3,3’-, or 2}4'e)diaminodiphenyL

P



addition of 1200 m of dimethylsul foxide as a sol'vent.

was attached to.the flask and the reaction was carried
an oil bath heated at 100[err]C for 9 hours with stirr
stirrer. After cooling naturally, the reaction mxture
liter of water, and subjected to acidolysis with 1/ 10N
filtration of a precipitate. After washipg with water \
was washed wi th hexane/ benzene (4/1 in volunme ratio).

A water coolin _pipe
e BLEeE, P

whas dissolved iph i1

HO 19 clUilod9$ by

ekl , the precipjtpate .
The yielrd of the

product afterhérired was 12.13 g (49.92 nmmol es, 57.9%.
-was 161.2[err]C :

The nelting. points

4,4'~-(or 3,4'-, 3,3’-, or 2,4’'-)diamino-

diphenylsulfone,

4,4'-(or 3,4'-, 3,3'-, or 2,4’-)diamino-

diphenylsulfide,
| 4,4’ -benzophenonediamine,

3,3’ -benzophenonediamine,

4,4'-di(4-amin6phenoxy)phenylsulfone,

4,4’'~-bis(4-aminophenoxy)biphenyl
1,4-bis(4-aminophenoxy)benzene,

1,3-bis(4-aminophenoxy)benzene,

14

l,l,i,3,3,3-hexafluoro-2,2-bis(4-aminophenyl)-

propane,

2,2-bis[4-(4-aminophenoxy)phenyl]propane,

3,3'~dimethyl-4,4‘-diaminodiphenylmethane,

3,3’,5,5'-tetramethyl-4,4’'-diaminodiphenyl-

methane,

4,4 -di(3-aminophenoxy)phenylsulfone,

3,3'-diaminodiphenylsulfone,

2,2'-bis(4-aminophenyl)propane, etc.

Examples of the heterocyclic diamines are as

follows:
2,6-diaminopyridine, |
2,4~diaminopyrimidine,
2,4-diamino-s-triazine,
2,7-diaminodibenzofuran,
2,7-diaminocarbazole,

3,7-diaminophenothiazine,



Exampl e 2 Synthe5|s of N-(p- cyanophenyl) gl yci ne (Cbnpound No. 2) In a

500- m:

t hree- necked fl ask, 4-cyanoaniline (100 g, 847.4 nggjgg%
foll owed by addition of 300 m- of water and attachnent E‘%i @'El%i
a nmechanical - stirrer and a dropping funnel. The fliagk was - 38-

pi pe,

19 JUL 1996
- 29 _

2,5-diamino-1,3,4-thiadiazole,

e
g

-

2,4—diamino;6—phenyl-s—triazine, etc.

Examples of the aliphatic diamines are as
follows: '

trimethylene&iamine,

‘tetramethylenediamine,

hexamethylenediaminé,

2,2-dimethylpropylenediamine,

diaminopolysildxanes-of the formula:

CH, CH,
| |

HzN"‘('CHz‘)_n‘? i- 0—? 1—(CHyjz—NH;
CH, CH,

wherein n and m are the same or different integers of 1
to 10.

These tetracarboxylic dianhydrides and diamine
compounds can be used sihgly or as a mixture thereof.
(H) Cellulose esters

| Cellulose esters such as methyl cellulose,

ethyl cellulose, etc.

By adding the organic polymef having a high
molecular weight to the photosensitive composition, it is
possible to improve adhesiveness to a substrate, chemical

resistance, film forming properties, etc. The organic

polymer having a high molecular weight can preferably be

added in an amount of 20 to 80% by weight based on the
total weights of the organic polymer having a high

molecular weight and the addition polymerizable compound



heated on an oil bath heated at 100[err]C. To the flaskf
solution (water 150 m) of nonochl oroacetic acid (104 g,
added dropwi se for about 30 m nutes, followed by reflux
2.5 hours. After cooling naturally, about 100 nml of et hy
to the flask to dissolve an insol uble nmattgy.- An organi (
separated by a separatory. funnel. The residual water | ay

Eﬁgvé" ”g%§“ﬁés-

Wi

th heating fof.
actPati¢l viggp a

ayer was

id

er

and an agqueo
of 5% ( by

US

| ayer obtaln@ﬂmby:mgtva&&pegnthefogﬁ@&b%dﬁaﬁﬂlﬂM?f‘100
wei ght): NaOH sol ution were conbi ne

A precipitate producedimasase of adding the organic polymer having a

high molecular weight to the photosensitive composition,

an amount of using the photoinitiator composition (A),

(B) or (C) is the same as the amount of using the photo-

initiator composition (&), (B) or (C) described above.

Preferable examples of the photosensitive

composition of the present invention are as follows:

(i) a combination of N-(p-cyanophenyl)-glycine,

7-diethylamino-3-thienylcarbonyl-coumarin,

bis(cyclopentadienyl)-bis{2,6-difluoro-3-(pyrrol-1-

vl)phenyljtitanium, 3’-dimethylaminopropyl methacrylate
and poly(amic acid) obtéined by reacﬁing 4,4'-~
' diaminodiphenyl ether with pyromellitic dianhydride,

(ii) a combination of N-(p-methylsulfonylphenyl)-N-
methylglycine, 7-diethylamino-3-thienylcarbonyl-coumarin,
2,6-bis(p-N,N-diethylaminobenzal)~4-methyl-4-
azacyclohexanone, 3'-dimethylaminoprop§l.methacrylate and
poly(amic acid) obtained by reacting 4,4’-diaminodiphenyl
ether with pyromellitic dianhydride, and

(iii) a combination of 7-diethylamino-3-
thienylcarbonyl~-coumarin, bis(cyclopentadienyl)-bis[2,6-
difluoro—B-(pyrrol-l-yl)phenyl]titanium, 1,3-diphenyl-
1,2, 3-propanetrlon 2~-(0O~ethoxycarbonyl)oxime, 3/~
dlmethylamlnopropyl methacrylate and poly(amic acid)
obtained by reacting 4,4’'-diaminodiphenyl ether with
pyromellitic dianhydride.

The photosensitive composition may further -

foll owed by acidolysis with 1/10N HC .



UJ

filtered and washed with water several tinmes. After dry i| DCBE PV &R
heated at 60[err]C for 3 hours, the dried precipitate wa q%ﬁ&éaggﬁgg%ﬂ Er
desi ccator overnight. The resulting product was a beige polder which shov
no nelting point but deconposed at 233.1[err]C.  The vyie| d} wakd 38iLa13p6
(2699 . Exanmple 3 Synthesis of N-(p-cyanophenyl)-N-nethylglycine (Conpoun
No. 3) In a 500-nl pear-shaped flask, 4=fBdoro- benzonitfile (10.44 g,

86. 26 Ml es)lontal®f, "l OInddd¥sary, one or more colorants—such—as

dyes, pigments,_etc..

Examples of the colorants_are fuchsin, Crystal
Violet, Methyl Orange, Nile Blue 2B, Victoria pure blue,
Malachite Green, Niqht'breeﬁ B, Spilon Blue, etc.

In ordér to enhﬁnce stability of the photo-
sensitive composition during stdrage, it is possible to
add a radical polymerization inhibitor or a radical -
polymerization retarder. Examples of such an inhibitor
or retarder are p-methoxyphenol, p-benzoguinone, hydro-
qguinone, pyrogallol, naphthylamine, phenothiazine, aryl
phosphite, nitroscamine, etc.

The photosensitive composition of the present
invention can be used as a photosensitive resin composi-
tion. Further, the'photosensitive composition of the
present invention can contain one or more other additives
such as plasticizers, adhesion promoting agents, etc.

The photosensitive material of the present’
invention comprises

(2) a poly(amic acid) such as that mentioned
above,

(b) a compound having one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation énd one or more amino groups or a quaternary
salt thereof, said compound being selected from the
addition polymerizable Compound having a boiling point of
100°C or higher under 1 atmosphere, and

(c) a photoinitiator composition (A), (B) or



(8.45 g, 94.89 ﬁnDIes) and'potassiun1carbonate-(14,28-9, 103. 48 mmol es)
were placed, followed by addition of 200 m of dinethyl qul | (REAT SHEET
solvent. A water cooling pipe was attached to the flaski Rggmggﬁireactg n
was carried out with heating on an oil bath heated at 1QO[fjerr]C = - 391
for 9 hours with stirring using a nagnetigzsgirrer. Aftdr |cod dgL 1936
naturally, the reaction mxture was . : N

(C).

The poly(amic acid) (a) is preferably used in
an equimolar amount in terms of.the carboxyl group of the
poly(amié acid) with :égard,to the compound (b). The
photoinitiator compositibn (c) is preférably used in an
amount of 0.01 to 30% by-weight, more preferably 0.05 to
10% by ﬁeight,'based on the weight of the compound.(b).

Examples of the compound (b), that is, the
éompound having one or more carbon-carbon double bonds
dimerizable or polymerizable by actinic radiation and one

or more amino groups or a gquaternary salt thereof, are as

follows:

o)

CH,=CH-COCH,CH,N(CH3 )2,

0
CH,=CH-COCH,CH,CH,N (CH; ) 2,
CH; O

CH,=C— COCH,CH,N(CHj) 2,

CH; O

l

CH,=C-— COCH,CH,CH,N(CH;) 5,

CH; O

CH,=C— COCH,CH,CH,CH,N(CH3 )2,

o

CH;-CH=CH-COCH,CH,N(CH;),,



dissolved in 1 liter of water and subjected to acidolysis with 1/ 10N HC
followed by filtration of a precipitate. After washing with water well, the
precipitate was washed w th hexane/ benzene (4/1 in volune ratio). . The
yield of the product after dried was 14.21 g (74.79 nmoles, 86.7%. The

mel ting point was 64.5[err]C. The structure of the Conpo r%ﬂﬁ%é&@ﬂdﬁ\ﬁ%%m&

confirmed by Herr]-NWR spectra shown in Jgble 1. Table 1
Coupl i ng Conpound  Cheni cal

19 JUL 1996

CH3;~CH=CH-COCH,CH,CH,N (CHj),, L

o

'CH3;~CH=CH~CH=CH~-COCH,CH,N (CH;),,

o)
CH;~CH=CH-CH=CH~-COCH,CH,CH,N (CH;),,

0
i -, etc.
CH=CH—COCH,CH,NC CH),

The photosensitive material may contain one or
more bisazide compounds.

Examples of the bisazide cbmpounds are as

follows:
0 C
N @C-— —CH Ny N, CH= —c:—*@ N,
! - ‘r
CHy OCH,
0 0



No. - shift - of - Kind of proton constant DFLQQEWM‘SHFE"

(Hz) 3. OO(S) 3H - CHerr]SOerr]-Ar- 3.15(s) 34 _

1 o 4.11(s) ' 2H N-CH['err] Cerr]H 6. 73(d) Ar -
9.03 7.72(d) 2H Ar-H - 8.96 4. 04(d) 19H!u 1996
N-CH err] - cq[err]H - 520608(5)’ 34 -1 N 2|el78(d) 2

Ar-H

[\

CH=C

| - CN | Na.CH— —'CH@ Nj
I ‘
" @ot-O

r:H3



7.47(d)  2H  A-H . 8.80 3.12(s) - .Fhﬂ%Acgpéhf%ﬁEET

4.15(s) 2H NCH err] - (IIerr]H 3 6.65(d) . 2H -
9.09 7.49(d) Ar-H. 9.10 - 40 -} Ekanples 4 to
8, Conparative Exanples 1 and 2 : - 35 - o 19 JUL 1996

o @C““‘

N, @CH:(%::CH@ N
N

COOC,Hs

0 _

N;0,S @ CH::é:-CH @ SO,N;°
o _

Qe O

The bisazide compound is preferably used in an
amount of 0.0l to 10% by weight based on the weight of
the poly(amic acid) (a).

As a solvent for the photosensitive material,
there can be used N,N-dimethylaceﬁamide, N,N-dimethyl-
formamide, N-methyl-2-pyrrolidone, y-butyrolactone,
dimethylsulfoxide, sulfolane,';tc., or a mixture of at
least one solvent mentioned above and xylene, toluene,
methyl ethyl ketone, diethyl ketone, etc.

‘The process for forming a pattern of the

present invention comprises coating the photosensitive



A phot osensi tive material - was prepared by mixing 10 g of REHJ@tMENTSHEE[
N- et hyl - 2- pyrrol i done sol ution of poly(anic acid) (solid confeft 20% S

obtai ned by .reacting 4,4 - di am nodi phenyl ether with pyronell{t|c 19 JUL 1996
di anhydride in equinolar amounts, 1.8 g ofg2-di nethyl am noet hyl S
met hacrylate, and a phot0|n|t|ator conposition (A) as shown ih Fabhe—2—wi-tir—

stirring. AfjHfefidieshng ¥hbBraakkl t @il tHWIGRCOSEEhYEcIREEri al was

spin coated on a silicaon wafer. Aft er eating on a hot plate at I00[err|C
for 200 secamsiserid®, s@kpesinyathee phvesleh i vievd RAOEPELDStLLI Yeght ,

and developing the photosehsitive material to gi@e the
desired pattern.

More concretely; the pattern formation is
carried out as follows. The'photosensitive material is
coated on a substrate such as & silicon wafer, a metallic
substrate, a glass substrate, a ceramic subétrate, or the
like, by an immersion method, a spray method, a écreen
printing method, a spin coating method, etc. Almost of
the solvent can be removed by drying with heating to form
a coated film without sticking properties. On the coated
film, a mask having a desired pattern is placed and
subjected to irradiation of actinic radiation. Examples
of the actinic radiation are ultraviolet light, deép -
ultraviolet light, visible light, electron beams, X-rays,
etc. After exposure to light, non-exposed portions are
removed by a suitable developing solution to give a
‘desired pattern. As the developing solution, there can
be used good solvents such as N,N-dimethylformamide, N,6N-
dimethylacetamide, N-methyl-2-pyrrolidone, etc., and a
mixture of such a good solvent and a poor solvent such as
lower alcohols, water, aromatic hydrocarbons, etc. After
development, rinse is carried out, if necessary, with a
pooﬁ solvent, followed by drying at about 100°C to make
the pattern stable. |

fhe present invention is illustrated by way of

Examples, in which all percents are by weight unless



coated film The filmthickness after dried was 10 [err]m The

phot osensitive coated filmwas exposed to |light via a photo
ul trahi gh pressure nercury |anp. The |ight exposure a

ml/cnferr]. The resulting filmwas subjedt’ed to imer
a m xed sol ution of N-nethyl-2-pyrrolidone and nethyl é4/
ST RTPeR- F182i ng with i sopropanol . Aftler 18evElo
shape of pattern was neasured and observed. A normalized fil m thi
after devel opnment (NFTAD) (a val ue obtained by dividin

by the init iﬂlanh;lrée {i | m

vol une rati

the filmthick

Synthesis of N-(p-methylsulfonyl)-N-methyl-

- glycine (Compound No. 1)

In-a 500-ml pear-shaped flask, ¢-fluoro-
phenylmethylsulfone (15.01 g, 86.26 mmoles), N-methyl-
glycine (8.45 g, 94.83 mmoles) and potassium carbonate
(14.28 g, 103.48 mmoles) wefe placed, followed by
addition of 1200 ml of dimethylsulfoxide as a solvent. A
water cooling pipe was attached to-the flask and the |
reaction was carried out with heatiﬁg on an oil bath
heated at 100°C for 9 hours with stirring using a
magnetic stirrer. After ;ooling naturally, the reaction
mixture was dissolved in 1 liter of water, and subjected
To acidolysis with 1/10N HC?, followed by filtration of a
precipitéte. After washing with water well, the
precipitate was washed with hexane/benzene (4/1 in volume
ratio). The yield of the product after dried was 12.13 g

(49.92 mmoles, 57.9%). The melting point was 161.2°C.

Example 2

Synthesis of N-(p-cyanophenyl)-glycine
(Compound No. 2)

In a 500-ml three-necked flask, 4-cyancaniline
(100 g, 847.4 mmoles) was placed, followed by addition of
300 ml of water and attachment of a water cooling pipe, a

mechanical stirrer and a dropping funnel. The flask was

n




thlckness) and a m ni num open through-hol e di ameter (open d!aTete r) me%ﬁw

shown in Table 2. In Exanple 4, wherein N (p-nethylsulfonyll

phenyl ) - N-net hyl gl yci ne was used for theﬁyafer the finallylcured filmwas

obt ai ned by heating at 100[err]C for 41 - 15 m nutes,

19 JUL

20 m nutes LS @l SROLRTOLY [2tnOReTkdd! 8% 'Ihard! t rA9CEna! 2

aqueous soclution (water 150 ml) of monochlorocacetic acid
(104 g, 1115 mmoles) was added dropwise for about 30
minutes, followed by reflux with heating for 2.5 hours.
After cooling nacﬁ:ally, about 100 ml of ethyl acetate
was added to the flask to dissolve an insoluble matter.
An organic layer was éeparated by a separatory funnel.
The residual water layer and an agquecus layer .cbtained by
extracting the organic layer with 100 ml of 5% (by

- weight) NaOH solution were ccmbined, followed by
acidolysis with 1/10N HC¢. A precipitate produced was
filtered and washed with water several times. After
dr-ying in an oven heated at 60°C for 3 hours, the drcied
precipitate was dried in a vacuum desiccator overnight.
The resulting product was a beige powder which showed no
melting point but decomposed at 233.1°C. The yield was

38.8 g (26%).

Example 3

Synthesis of N-(p—cyanopheqyl)-N—methylglycine
(Compound No. 3)

In a 500-ml pear-shaped flask, 4-fluoro-
benzonitrile (10.44 g, 85.26 mmoles), N-methylglycine
(8.45 g, 94.89 mmoles) and potassium carbonate (14.28 g,
103.48 mmoles) were placed, followed by addition of 200
ml of dimethylsulfcxide as a solvent. A water cooling
pDipe was attached to the flask, and the reaction was

carried out with heating on an oil bath heated at 100°C



finally cured filmwas 5 [err]mwi th good pol yim de pattern.
Tabl e 2, according to-the data of NFTAD and open di aneter, {the $én5 aH@&?
that. t he phot osensitive material s of the present i nventi on |hdve el
excel l ent resolution can be admtted, therefore the photosdnditive
materials of the present invention are exd®ltent in phot osgnsitive

properti es cpgpapeflolirkh ERIPAAMAPHBIES magnetic stirFer:

After.cooling naturally, the reaction mixture was
dissblved in 1 liter of water and subjected to écidoleis_
with 1/10N HC?, followed by filtration of a precipitate.
After washing with water well, the precipitate was washed
with hexane/benzene (4/1 in volume ratio). The yield of
the product after dried was 14.21 g (74.79 mmoles,
86.7%). The melting point was 64.5°C. |

The structure of the Compound Nos. 1 to 3 was

confirmed by H!-NMR spectra shown in Table 1.

Table 1
Con;poo.und Cterﬁifc:l Nm;i:er Kind of proton 22:::::2%
proton {d2)
3.00(s) 3H CH,S0;-Ar- -
3.15(s) 3H N-CH, -
1 4.11(s) 2H N-CH,-CO,H# -
6.73(d) 28 Ar-H 9.03
7.72(d) 2H Ar-H 8.96
4.04(d) 28 'N-CH,-CO,H 5.20
6.08(s) _lH NH -
: 6.78(d) 2H Ar-H 8.80
7.47(4) 2H Ar-H 8.80
3.12(s) . 3H N-cﬁ3 -
, 4.15(s) 28 N-CH,-CO,H -
6.65(d) 28 Ar-H ' 9.09
7.49(d) 24 Ar-H 9.10




- 42 - [err] =~ Exanmples 9 to 14, Conparative Exanples 3 to {5‘ :
N- (p- cyanophenyl ) - gl yci ne was synt hesi zed in the sane manner éEPw&§MuMk@ng
i n Exanple 2. N-(p-cyanophenyl)-N-nethyl gl yci ne was synt hesijzgd 11 Ttre—sae
manner as described in Exanple 3. A photggensitive material fwds @@qﬂﬁiqgwgy

Examples 4 to 8, Comparative Examples 1 and 2

A photosensitive material was prepared by
mixing 10 g of N—methyl 2-pyrrolidone solution of
poly(amic acid) (solid content 20%) obtained by reacting'
4,4’-diaminodiphenyl ether with pyromellitic dianhydride
in equimolar amounts, 1.8 g of 2-dimethylaminoethyl
methacrylate, and a photoinitiator composition (A) as
shown in Table 2 with stirring.

After filtering with a filter, the
photosensitive maﬁerial was spin cogte@ on a.silicon
wafer. After heating on a hot plate at 100°C for 200
seconds, the solvent was removed to give a photosensitive
coated film. The film thickness after dried was 10 yum.

fhe photosensitive coated film was exposed to
light via a photomask using a ultrahigh pressure mercury
lamp. The light exposure amount was 500 mJ/cm?. The
resulting film was subjected to immersion development
using a mixed solution of N-methyl-2-pyrrolidone and
methyl alcohol (4/1 in volume ratio), followed by rinsing
with isopropancl. After development, the shape of
pattern was measured and observed. A normalized film
thickness after development (NFTAD) (a value obtained by
dividing the film thickness by the iﬁitial time film
thickness) and a minimum open through-hole diameter (open
diameter) were shown in Table 2.

In Example 4, wherein N-(p-methylsulfonyl-
phenyl)-N-méthylglycine-was used for the wafer, the

finally cured film was obtained by heating-at 100°C for




m xing 10 g of N—nethyl - 2- pyrrolldone sol uti on of poly aﬂEmJ@EwEmTﬁﬁﬁETd
content 20% obtained by reacting 4,4'- di am nodi phenyl
orb3ell: 396 5

pyronel litic dianhydride in eqU|nDIar anounts, 1.8 g o
2-di met hyl am noet hyl methacrylate, and a photoinitiato
shown in Table 3 with stirring. A pattern was forned afd!
filmthickness after developnent (NFTADY amd-oven di an

t he sanme manner as described in Exanples 4 to 8, and |isted—mTabte—3—

Tabl e 3, thel§hapauarfespatater21)0ﬂas o0 isirdtes and at 350°C for. 60
minutes in a nitrogen atmosphere. The £ilm thickness of
finaily_cured film was 5 pum with good polyimide pattern.

As shown in Tablelz, according to the data of
NFTAD and open diameter, the evaluation that the
photosensitive materials of the present invention have an
excellent resolut;on can be admitted, therefore the
photosensitive materials of the present invention are
excellent in photosensitive properties compared with

Comparative Examples.

ter were neasured




As tQ'the waf er of Exanple 12, the finally cured fil mwas obt ai ned by .
heating at 1000C for 15 minutes, at 200[err]C for 20 m nutes_and .at

350[err]C for 60 mnutes in a ni'trogen atnosphere. The fllnggpuqﬁwﬁﬂ$ mﬁ%T
finally cured filmwas 10 [err]mwi th good polyimnde pattgrn- :
Tabl e 3, according to the data of NFTAD and the open dia , 3! 4 .
eval uation that the photosensitive materidls of the presert |n05% ¥5n9ﬁgve
an excellent resolution can be admtted, therefore the photogensitive -
materials of the present invention are
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- 44 - excellent in photosensitive propertles conpared mnﬂhﬁgmﬂwﬁwﬁmﬁweﬁif

Exanples

- 45 - Jerr]

19 JUL 1996

- 43 -

Examples 9 to 14, Comparative Examples 3 to 3

N—(p-cYanophenyl5—glycine'was synthesized in
the Same.manner as déscribed in Example 2.

N-(p-cyanopheuyl)-N-methylglycine was
synthesized in the same manner as described in Example 3.

A phOtosensitive material was prepared by
mixing 10 g of N—méthyl-z-pyrrolidone solution of
poly(amic acid) (solid content 20%) obtained by reacting
4,4’ ~diaminodiphenyl ether with pyromellitic dianhydride
in equimolar amounts, 1.8 g of 2-dimethylamincethyl
methacrylate, and a photoinitiator composition (B) as
shown in Table.B with stirring.

A pattern was formed and the normalized film
thickness after development (NFTAD) and open diameter
were measured in the same manner as described in Examples
4 to 8, and listed in Table 3. In Table 3, the shape of
pattern was élso listed.

As to the wafer of Example 12, the finally
cured film was obtained by heating at 1005C for 15
minutes, at 200°C for 20 minutes and at 350°C for 60
minutes in a nitrogen atmosphere. The film thickness of
finally cured film was 10 um with good polyimide pattern.

As shown in Table 3, according to the datza of
NFTAD and the open diameter, the evaluation that the
ohotosens;tlve materzals of the present invention hawve an

excellent resolutxon can be admitted, therefore the

photosensitive materials of the present invention are



- 46 - Exanples 15 to 20, Cbnparatlve Exanples 6 to 8 To the sane
phot osensitive materials used in Exanples 9 to 14 and
3 to 5 20 ng of 4,4'-bisazido-3,3"-dinmethoxybi phenyl
subj ected to the same tests as in Exanples 15 to 20. The
in Table 4. As shown in Table-4, according to the data

di anet er, the evaluatlon that the

T ~44 -

pLiL “Hde‘ff‘r

—-

resdT"s are shown

NFBARUBMY9EPGN |

excellent in photosensitive properties compared with

Comparative Examples.
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- 48 - Exanples 21 to 26, Cbnparatlve Exanples 9 to 14 A photosen5|t|ve
material was prepared by mixing 10 g of N-rnethyl-2-pyrroli
poly(am c acid) (solid content 20% obtained. by reacting

REPLACEMENT SHEET

4,4'-dianinodiphenyl ether with pyronellitic dianhydride ijn Eequi nol ar -
anounts, 1.8 g of 2-di methyl am noet hyl met hacryl ate, and hoqq;PLtlgpqr

conposition (C as shomn in Table 5 with stirring. A pattegrn orngd

t he nornallzed film
- 46 -

d

Examples 15 to 20, Comparatiie Examples 6 to §

To the same-ghotosensitive materials used in
-Examples 9 to 14 and Comparative Examples 3 to 5, 20 mg
-of_4,4'-bisazido-B,3'-dimethoxybiphényl (AZ) was added and
subjected to the same tests as in Examples 15 to ZOT

The results are shown in Table 4.

As shown in Table 4, according to the data of
NFTAD and open diameter, the evaluation that the
photosensitive materials of the present invention have an
excellent resolution can be édmitted, and by the addition
of bisazide compound, the normalized film thickness after

development is improved.



same manner as described in Exanples 4 to 8, and listed

Table 5, the shape of pattern was also listed. As to the
24, the finally cured fil mwas obtained by heating at 100f €
mnutes, at 200[err]C for-20 mnutes, and ar 430ferr]C fof ]
nitrogen atnosphere. The filmthickness of finally cured [fijlmwas_ 10 [errf]n

-

wi th good polyinide pattern. As shown in Table 5 accordlng to the dat a . of

NFTAD and open di aneter, the evaluation that the photo-
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sensitive materials of the present invention have an excellﬁ gfjgggrutfeﬂ~«--
can be admtted, therefore the photosensitive materials of *iht_gggﬁ%iET;
i nvention are excellent in photosensitive perertles conparéd with those

Conpar at i ve Exanpl es. -49- Jerr] . = 19 JUL 1996

f

Examples 21 to_zs, Compérative Exampléé 9 to 14

| A'ﬁhotosehéitive material was prepared by
mixing 10 g of N—methyl—z;pyrrolidone solution of
poly(amic acid).(solid eontént 20%) obtained bf reacting
4,4’-diaminodiphenyl ether with pyromellitic dianhydride
in equimolar amounts, 1.8 g of 2—d1methylam1noethyl
methacrylate, and a photoinitiator composxtlon (C) as
shown in Table S with stirring.

-A pattern was formed and the normalized £ilm
thickness after development (NFTAD) and open diameter
were measured in the same manner as described in Examples
4 to 8, and listed in Table 5. 1In Table 5, the shape of
pattern was also listed.

As to the wafer of Example 24, the finally

cured film was obtained by heating at 100°C for 15
minutes, at 200°C for 20 minutes, and at 350°C for 60
minutes in a nitrogen atmosphere. The film thickness of
finally cured film was 10 um with good polyimide pattern.

| As shown in Table 5, according to the data of
NFTAD and open diameter,.the evaluation that the photo-
sensitive materials of the present invention have an
excellent resolution can be admitted, therefore the
photosensitive materials of the-present invention are
excellent in photosensitive properties dompared with

those of Comparative Examples.
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REPLACENVENT SHEET CLAIMS 1.



substituted with a cyano r
gr@u

group hay |ng
group haV|

Is an al kyl sul fonyl
ratom an al kyl
hydr oxyal kyl
2 to 12 carbon atons,
an aryl
an al kyl

group; and Rl err]

an am noal kyl
and R err]

an al ko

group haV|ng 1to 1-

arggi ndependent | y
2.

group having 1 to 8 carbon atons.

A phot o

&
q

Kyl

W

group hayi

ar henJBLot9ss qr

drogen atom g

N tTatror

conposi tion (A) conprising an N-aryl-¢esrssani no acid 03 t he formil a;

S

rﬂ” gm t one of Rlerr] through R[err]
b t -
LTI R o

g 1 to 12 carbon atons,

11
r
r

An N-aryl-c-amino acid of the formula:

=1
Ry
~2

> — 1)
]

00K

9

(1)

N —y~— D

kR
oW

wn

‘wherein R;, R,, R;, R, and R; are independently a hydrogen atom,

a halogen atom, an alkyl group havirig 1 to 4 carbon atoms, a

cyano group, an alkoxycarbonyl group having 2 to 10 carbon

atoms, a carboxyamido group or an alkylsulfonyl group having

1 to 4 carbon atoms and said alkyl moiety able to be

substituted with a cyano group,

R; is a cyano

.- carbon atoms;

and at least one of R, through
group or an alkylsulfonyl group having 1 to 4

R, is a hydrogen atom, an alkyl group having 1

to 12 carbon atoms, a cycloalkyl group, a hydroxyalkyl group

having 1 to 12 carbon atoms, an alkoxyalkyl group having 2 to

12 carbon atoms, an aminoalkyl group having 1 to 12 carbon

atoms, or an aryl group; and R, and R; are independéntly a

hydrogen atom or an alkyl group haVing 1 to 8 carbon atoms.

2.

A photoinitiator composition (A) comprising'

an N-aryl-aéamino acid of the formula:

IR

e
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REPLACEMENT SHEET -51- .[err] Wrr], Rlerrj, Rerr] and

R err]

are independently a hyd

ro gen ato an.al kyl _group
having 1 to 4 carbon atomns, nmg koxycar btrR’EPLﬂC%PN‘i“@MEE@ 2
oup,* ord p-—~gEoup-Having

to 10 carbon atons, a carboxya
1 to 4 carbon atons and said al kyl noiety being able to pejsubstituted

aﬁ al kyl sul§o

“a cyano group; Rlerr] is a hydrogen atorg, an _ -1 19 JUL 1996
R |
Ry s AN C— 2 |
| | (1%
~ " I}
:3 ;5 e

n

wherein R|, R,, R;, 'R, and R are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, ah
cyano group, an alkoxycarbonyl group having 2 to 10 carbon
atoms, a carboxyamido group, or an alkylsulfonyl group having
1 to 4 carbon atoms and sai& alkyl moiety being able to be
substituted with a cyano group; R, is a hydrogen atom, an
alkyl group having 1 to 12 carbon atoms, a cycloalkyl group,
a hydroxyalkyl group having 1 to 12 carbch atoms, an
alkoxyalkyl group having 2 to 12 carbon atoms, an aminocalkyl
group having 1 to 12 carbon atoms, or an aryl group; and Ry
and R; are independently a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms, and

at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:
This Sheet Has Been Replaced
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group having ‘1 to
car bon at ons
group; and Rlerr] and Rler™ &re*indepe dently a hydrogen gtop 0;,@ng§%r,|
group having 1'to 8 carbon atons, and af | east one nenber: - f :

group conphetétd Rf, & 3- HbStH,! t Wed ﬁOLﬁ%'Dn&Qﬁm&aHtpff A fl

group hav‘“ﬁ“I‘F‘“I?‘carbﬁﬁ-atons a cycl oal kyl grfgpﬂua,h
Lt

mm VB ai koxyal kyl gt oup haRFpgi2i T SHEET
m m,,haw ng 1 to 12 carbon BT aImTary

=y

atom, an amino group substituted with an alkyl group Having 1
to 5 carbon atomé, an aminc group substituted with th alkyl
‘groups having 1 ﬁo 5 carbon étoms, an alkoxy group having 1
to 5 carbon atoms, an acyleoxy group, an aryl group, a naldgeh
atom, or a thioalkyl group héving 1 to 5 carbon atoms; and R,
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group, a thienyl group, a benzofuryl gréup, a furyl
group, a pyridyi group, a coumarinyl grdup, an amino- group,
an amino group substituted Qith one or more alkyl groups
having 1 to 5 carbon atoms, a cyano group, an alkoxy group
having 1 to 5 carbon atoms, an alkyl group having 1 to 5
carbeon atoms, a halogen.atom, a haloalkyl group, a formyl
group, an alkoxycarbonyl group having 1 to 5 carbon atoms, én
acyloxy group haviﬁg 1 to 5 carbon atoms, a phenyl gréup
substituted with an écyloxy group having 1 to 5 carbon atoms,
a cyano group, an alkoxy group or an acyl group having 1 to 5
carbon atoms, said biphenyl group, said naphthyl group, said
thienyl gfoup, said benzofuryl group, said furyl group, saiad
pyridyl group or said coumarinyl group being able to bé
substituted with an acyloxy group having 1 to 5 carbon atoms

or an acyl group having 1 to 5 carbon atoms, and an
I

B R

azabenzalcyclohexanone compound of the formula: tHasBeenReplaced _

\\l|\|\\ L
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-52 wherein. Nerﬂ Rerr], Nerﬂ New] and New]zﬂe%ﬂ%ﬁyﬁﬁnémﬁy-
hydr ogen atom an am'no group substltuted with an al kyl drq LngﬁimLp D

carbon atons, an ami no group substituted with two al kyl drdups havin o]
5 carbon atons, an al koxy group -having 1.to.5 carbon ators, aﬂ9ad§Ld§96

group,

car bon At {Hse i) in[

gr oup,

e

e

an aryl group, a hal ogen aton1 0 3"a-thioalkyl grodyp fhavi ng 1 to 5

bgtityte hgny r |
a napht hy grodb "thlﬁhn$ “grolp, R ggﬁzg u%§% 3 Qeg%&%%ﬁ”\

hydrogen atom, a chlorine atom, a bromine atom, an alkyl
group having 1 to 12 carbon atoms, an aryl group or an alkoxy
group having 1 to 12 carbon atoms; anq Ry, Ry, Rys and Ry, are
'independently én alkyl group having 1 to 6-carbon.atoms; X is
an imino group which may be substituted with an alkyl group
having 1 to 12 carbon atoms, an aralkyl group having 7 to 20
carbon atoms, an aryl group, an acyl gfoup having 2 to 12
carbon atoms, an arylcarbonyl group having 7 to 20 carbon
atoms, an alkoxycarbonyl group having'z to 12 carbon atoms,
or an aryloxycarbenyl group having 7 to 20 carbon atoms.

3. A photosensitive composition comprising

an addition polymerizaﬁle'compound having a
boiling point of 100°C or higher under 1'atmosphere, and

a photoinitiator composition (&) of claim 2.

4. A photosensitive composition acccrding to
claim 3, which further comprises one or more organic polymers

'haVing a high molecular weight.
| 5. A photosensiﬁive material comprising

(a) a poly(amic acid),

(b) a compound having one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one or more amino groups or a quaternary salt
thereof, and

(c) a photoinitiator composition (&) of claim 2.

6. A photosensitive material according to claim

5, which further comprises one or more bisazide compounds.

St
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group, a pyridyl group, a coumarinyl group, an amno group, @A—aming group:
substituted with one or nore al kyl groups-having 1-to'5 cartorREaLMEMF!\ﬁ SHEET
cyano group, an al koxy group having 1l to 5 carbon atoms, an alky. grcup
having 1 to 5 carbon atons, ‘a hal ogen-asam- a hal oal kyl group, b ng
group, an al koxycarbonyl group having 1 to 5 carbon atons, 4dn ac} dpﬂﬁp

having 1 to 5 carbon atons, UaephénglonUupemﬂﬂﬁﬁ%anmataMﬂdlzvﬁiﬁmdinaﬁ___T_
group having 1 to 5 carbon atons, a cyano group, an al koxy @roup or an acy

group haviqwy fo¥ming car Bakteross, sai d bi phenyl group, said maphrt-hy—group..

said thienyl group, said benzofuryl group, said furyl group, said
: 8. A photoinitiator composition (B) comprising.

an N-aryl-a-amino acid of the formula:

o ; =
..1 6 7
o l
R, N C CCCH=
| (1)
-
R. R Pe

wherein R,, R,, R;, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a
cyanoc group, an alkoxycarbonyl group having 2 to 10 carbon -
atoms, a carboxyamido group, or an alkylsulfonyl group having
1 to 4 carbon atoms.and said alkyl.moiety being able to be

- substituted with a cyano group; R, is a hydrogen atom, an
alkyl group having 1 to 12 carbon atoms, a cycloalkyl group,
a hydroxyalkyl group having 1l to 12 carbon atoms, an |
alkoxyalkyi group having 2 to 12 carbon atoms, an aminoalkyl
group having 1 to 12 carbon atoms, or an arYl group; and R,
~and Ry are independently a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms,

a 3-substituted coumarin'compound of the formula:

e
AR U \l*l\:

/
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pyridyl group or said coumarinyl group belng able to be substituted with an,
acyl oxy group having 1 to 5 carbon atons or an acyl group having 1 to 5 '
carbon atons, and an azabenzal cycl ohexanone conpound of g&. :
Mwmu1mew] Rlerr], Rerr], Rerr],_Rerr], Rerr], {@m '
are |ndependently a hydrogen atom a chbdrine atom a br ne atom an
al kyl group having 1 to 12 carbon atons, an aryl group of an 119K}1j6y1996

ot o
HE - .

wherein R,, Ry, Ry, R,; and Ry; are independently a hydragen
atom, an amino group substitutéd with aﬁ alkyl group having 1
to 5 carbon atoms, an amino group substituted with two alkyl
groups having 1 te 5 carbon atoms, an alkoxy group having 1
to 5 carbon aﬁoms, an acyloxy group, an aryl group, a halogen
atom, or a thiocalkyl group having 1 to 5 carbon atoms; and Ry,
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group, a thienyl group, a benzofuryl group, a furyl
group, a pyridyl group, a cﬁumaryl group, an amino group, an
amino group substituted with one or more alkyl groups having
1 to 5 carbon atoms, a cyano group, an alkoxy group having 1
£o 5 carbon atoms, an alkyl group having 1 to 5 carbon atoms,
a halogen atom, a halocalkyl group, a formyl group, an
.alkoxycarbonyl group having 1 to 5 carbon atoms, an acyloxy
group having 1 to 5 carbon atoms, a phenyl group substituted
with an acyloxy group having 1 to 5 carbon atoms, a cyano
group, an alkoxy group or an acyl group having ; to 5 carbon
atoms, said biphenyl group; said naphthyl group, said thienyl
group, said benzofuryl group, said furyl group, said pyridyl
group or said coumarinyl group being able to be substituted

with an acyloxy group having 1 to S carbon atoms or an acyl

This Sheet Has Been Replaced .
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group having 1 to 12 carbon atdns; and
are independently an al kyl group havin
group which nay be substituted with an

Rlerr], Rerr], Rerr] and Rerr]
g 1to 6 carbon atons; X is an imno
al kyl group having 1 to 12 carbon

atons, an aral kyl group having 7 to 20 rbon atons, an aryl group, an_acyl
group having 2 to 12 carbon atons, an aryl carbonyl -group ha '?@H}éﬁhéﬂ?aﬂuﬂ
car bon at gﬁx%c€£bgn¥g r%u%éya§rué to 12 carbon ja
aryloxyca 0 avi ng £6°20°Ca ban At ons. 3. A phctosenSItlve
conposi tion corrprl si ng ﬁ%gggéé angﬁg)sma,lal 22018 C QPG 1 ng18 Sl 8%
poi nt of 100[err]C . or hi t nospher e, and
(IV)
- This Sheet Hag Been R

T i

wherein Ry,; through Ry are independently a hydrogen atom, a

halogen atom, an alkoxy group having 1 to 20 carbon atoms or

a heterocyclic ring, said heterocyclic ring being bound to a

benzene ring via an alkylene
more alkyl groups,

9. A photosens

group oOr supstitutsd with one or

amino groups and alkoxy groups.

itive composition comprising

an addition polymerizable compound having a

boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator

10. A photosens

composition (B) of claim 8.

itive composition according to

claim 9, which further comprises one or more organic polymers

having a high molecular weight.

11. A photosens

(a)
(b)

a poly(amic

a compound

itive material comprising
acid),

having one or more carbon-carbon

double bonds dimerizable or polymerizable by actinic

AR D R

THIS SHEET HA3 Beil |
REPLACED




a photoinitiator conposition (A of claim2. 4. A phot osensi tive
conposition according to claim3, which further conprises one or nore

organi ¢ polynmers having a high nol ecul ar. wei ght.- 5. 1= EET
material conprising (a) a poly(amic acid), (b) a conp ﬁﬂ%@@& NTW%{ Or
nor e car bon-carbon doubl e bonds™ di nertz&bl 2 or. pol ynerizaBl ¢ by act|n|c

radi ati on and one or re am no . group uaternar salijt théﬁeﬁﬁL‘Eﬁﬁ
(c) a qqeﬁqénﬁﬁﬁqﬁg.w?ﬁﬁ ?%&"%ngPgPﬁ1§F $udldinady eaTe
| thereof, and ’
| (¢c) a phétoinitiator composition (B) of claim 8.
12. A photosensitive materiai according to claim

11, which further comprises. one or more bisazide compounds.
13. Use of a photosensitive material of claim 11
for forming a pattern.
14. A photoinitiator composition (C) comprising

a 3-substituted coumarin compound of the formula:

Rg Rq3 O

(II)

‘Sheet Has Been Replaced

HIIIIHIIIII M-

wherein R, Rw: R;,, R,y and R;; are independently a hydrogen

R'IZ

atom, an amino group substituted with an alkyl group having 1
to 5 carbon atoms, an amino group substituted with two alkyl
groups having 1 to 5 carbon atoms, an alkoxy group having 1
to 5 carbon atoms, én acyloxy group, an aryl group, a halogen
atom, or a thioalkyl group having 1 to 5 carbon atoms; and R,
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group, a thienyl group, a benzofuryl group, a furyl
group, a pyridyl group, a coumaryl group, an amino group, an
amino group substituted with one or more alkyl groups having

1 to 5 carbon atoms, a cyano group, an alkoxy group having 1

"
(AN U A W

e
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3

6. A photosensitive material according to claims, whichifugdh BFs ey ey
conpri ses one or nore bisazide conpounds. 7. . Use of a pideﬁﬁhS LLM’ _
material of claim5 for formng a pattern. 8. A photoinifiator -
conposition (B) conprising an N-aryl-[err]-anino acid of the fortRAiL M§6M
wherein Rerr], Rerr], Rerr], R[erﬂ Rlerr] are indepgnfilently a
hydrogen ggog]carbon atoms, an alkyl group having 1 to S c¥

rbon atoms,

a halogen atom, a haloalkyl group, a formyl group,'an
alkoxycarbonyl group having 1 to 5 carbon atoms, an -acyloxy
group having 1 to S5 carbon atoms, a.phényl grcup.substituted
with an acyloxy group having 1 to 5 carbon atoms;.a cyano
group, an alkoxy group, or an acyl group having 1 to 5 carbbn
atoms, said biphehyl group, said naphthyl.grqup, said. thienyl
group, said benzofufyl'group, said furyl group, said pyridyl
group or said coumarinyl group being able to be substituted
with an acyloxy group having 1 to 5 carbon atoms or an acyl
group having 1 to 5 carbon atoms,

a titanocene compound of the formula:

Ti 3 (IV)

}:} v

wherein Ry through R,, are independently a hydrogen atom, a

h)
\A

halogen atom, an alkoxy group having 1 to 20 carbon atoms or
a heterocyclic ring which may be bound to a benzene ring via
an alkylene group or substituted with one or more alkyl
groups, amino groups and alkoxy groups, and N

an oxime ester compound of the formula:

TS SHEET HAS Geél |
REPLACED

A A



a hal ogen atom an al kyl 'group having 1 to 4 carbon atons, a cyano group,
an al koxycarbonyl group having 2 to 10 carbon atons, a carpoxyam-dogroupm—
or an al kyl sul fonyl group having 1 to 4 carbon atons and shiRERUARFVCRDISSEYT
being able to be substituted with a cyano group; Rl err] i siartydrogen—atom’
an al kyl group having 1 to 12 carbon atonhs, a cycl oal kyl gfohpp, él"!

hydr oxyal kyl group having 1 to 12 garbgn atons, an al koxyal kyl B d%ﬂ'#§§in
2 to 12 carbon atons, an am noal kyf| greup having 1 to 12 carl -
an aryl group; and R7 and R[ ert] 3gkRe i edent |y a hydrogen atom or an
al kyl group having 1 to.8 c4d ' '

(V)

wherein R;; and Ry are independently a hydrogen atom, an alkyl
group having 1 to 6 carbon atoms, an alkoxy group having 1 to
6 carbon atoms or a nitro group; and Ry is an alkyl group
having 1 to 12 carbon atoms, an alkoxy group having 1 to 12
carbon atoms, a phenyl group, a benzyl group, -OCH,CH,0CH; or
-CO,CH,CH,.

15. A photosensitive composition comprising

an addition polymerizable compqund having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (C) of claim 14.

16. A photosensitive composition according to
claim 15, which further comprises one or more organic
polymers having a high molecular weight.

17. A photosensitive material comprising

(a) a poly(amic acid),

(b) a compound having one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one of more amino groups or guaternary salt‘
thereof, and |

(c) a photoinitiator composition (C) of claim

14.

18. A photosensitive material according to claim

WO
e

E—— i< Sheet Has Been Replaced TS SHEE'E\E?;‘;{@EEN
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a 3-substituted coumarin conpound of the formul a: -- 55 LA IR A
Rierr], Rlerr], Rerr], Rerr], and Reerr], are independe PhAbEMEIGgenEET .
atom an am no group substituted with an aIkyI group havi n _' T0 5 carpon
atons, an anino group substituted with two al kyl groups hayi 9 1% ;81 519 1996
carbon atons, "an al koxy group haV|ng‘1690‘5 carbon atons, @n acyloxy group

an aryl g;o a halog :
which fur her comprlses one or more bisazide ompounds.

19. Use of a photosensitive material of claim 17
for forming a pattern.

20. A process fcr forming a pattern, whi;h
comprises coating a photosensitive material of claim 5, 11 or
17 on a substrate, drying tﬁe photosensitive material,

- exposing the photosensitive material to light, and developing
the photosensitive material. )

21. Use of an N-aryl-e-amino acid of the formula

(I’) as defined in claim 2 as a photoinitiator.

.

) O

- This Sheet Has Been Rc.
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group hévihg i_to 55cafbon'atons; and
group, - a 'bi phenyl .group, a napht hyl

atom or a thioaikyl
non-substituted phenyl

Rlerr] is a
group, a thlenyl

group, a benzofuryl group, a furyl group, a pyridyl group,§
group, an amino group, an amino group -substituted with one
groups having 1 to 5 carbon atons, a.cyaﬁosbrﬁup, an al koxy

to 5 carbon atons,

! an_al kyl grbup'haviggﬂé;éggi carbon at ot
atom -a hat oal kyl group, a fornyl grou oxycar bonyl |

© RERGEME R SHEET

group having 1

5, a19ali9lgq9ms
gioup having 1

to 5 carbon atons,

PHOTOINITIATOR COMPOSITIONS AND

an acyl oxy group having 1 to 5 carbon af orrss
group substituted with an acyl oxy group having 1 to 5 carbdn atons,

a-ptremyt-
a cyano

PHOTOSENS v LS USING THE

A photoinitiator composition (A) comprising an

N-aryl-g-amino acid (I’), a 3-substituted coumarin (II) and

an azabenzalcyclohexanone (III), or a photoinitiator

composition (B) comprising an N-aryl-e—amino acid (I’), a 3-

substituted coumarin (II) and a titanocene (IV), or a
photoinitiator composition (C) comprising a 3-substituted
coumarin (II), a titanocene (IV) and an oxime ester (V), is

effective for improving photosensitive properties of

photosensitive materials containing poly(amic acid) and an

addition polymerizable compound used for pattern formation.

There are also provided novel N—aryl—a-amino acids of formula

(I).

//
.
i

i

e,

Replaced
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group, an al koxy group or an acyl group havj RJEPMQ%}@iTcﬁﬁEﬁTn ﬁgéms said .
bi phenyl group, said naphthyl group, said tjhifenyl group, Sdiq FﬁQﬁMﬁNﬁSHEETi]

group,

said furyl group, said-pyridyl groud qr 43 MAYogemrinyl group being

able to be substituted with an acyl oxy groyp{having 1 to 5{cfarbon atons or

an acyl

conpound of the fornmula: —

- 56 - group having 1 to 5_c§r9 n atons, ard | fanocene

substituted with a cyano group, ana at least one of R, through
R; ‘is 4—G¥aﬂé—§¥eap—§g_an alkylsulfonyl group having 1 to 4
carbon atoms; Ry is a hydrogen atom, an alkyl group having 1
to 12 carbon étoms, a cycloalkyl group, a hydroxyalkyl group
héving 1 to 12 carbon atoms, an alkoxyalkyl group having
2 to 12 carbon atoms, an aminocalkyl group having 1 to 12
cazbon atoms, or an aryl group; and R; and R, are
independently a hydrogen atom or an alkyl group having 1
to 8 carbon atoms. \
-Tﬁe pPresent invention also provide a

photoinitiator composition (A) comprising

an N-aryl-a-amino acid of the formula (I’), and

at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:

(11)

wherein Ry, Rye, R,;, Ry; and R,; are independently a
hydrogen atom, an amino group substituted with an alkyl
group having 1 to 5 carbon a;oms, an amino group
substituted with two alkyl groups having 1 to 5 carbon
atoms, an alkoxy group having 1 to 5 carbon atoﬁs, an
acyloxy group, an aryl group, a halogen atom, or a

thiocalkyl group having 1 to 5 carbon atoms; and R, is a



LR TP S PO T 350 11 SO L e |

[err]. wherein Rlerr] through Rerr] are ijn ependent | y a fydr REEhAGEMBNT SHEET
halogen atom an al koxy group having 1 tg Z0 dar 868 BBy ¢r a heterocyclic
Fi'ng, said heterocyclic ring being bound |td a benzene ringlvia an al kyl ene

group or substituted with one or nore aloy groups, am no ¢roups and al koxy

groups. 9. A phot osensi tive conpositicdnconprising an addition
pol yner i zaisins ,c @ngauic xyawidy rivep,i vy poi mlkyflsiO0fery] Qmuuphitghamgunder
1 atnosphere, and a photoinitiator conposition (B) of claim8. 10. A

phot osensli tiové EoMPON BIitomsaendr ¢iadg @dkyl moiety able to be
substituted with a cyano group, and at least one of R, through
R is-a—syeae;gfeap—ef an alkylsulfonyl group'having 1 t§ 4
carbon atoms; R, is a hydrogen atom, an alkyl group having 21
to 12 carbon atoms, a cycloalkyl group preferably having 3 :5
7 carbon atoms, a hydroxyalkyl group hav1ng 1l to 12 ca*bon
&toms, an alkoxyalkvl group having 2 toc 12 carbon atoms, or a
substituted or non-substituted aryl group preferably having 6
to 10 carbon atoms such as phenyl, naphthyl, etc; and Rq andg
R, are independently a hydrogen atom or an alkyl group having
1l to 8 carbon atoms.

When the compound of the formula kI) is used in a
photeinitiator composition, the limitation of "and at least
one of R, through R; is a cyano group or an alkylsulfonyl
group having 1 to 4 carbon atoms" is not necessary [herein
such a compound is referred to as "N-aryl-c-amino acid of the
formula (I’)").

The N-aryl-g-amino acid of the formula (I) or (I’i
can be produced, for example, by aromatic nucleophilic
substitution of a corresponding substituted halobenzene
with 2 glycine compound using an analogous process.

More concretely, the afomatic nucleophilic
substitution can be carried out generally by reacting a
substituted halobenzene and a glycine compound in about
equimolar amounts in a polar aprotic solvent such as
acetone, dimethylsulfoxide, N-methyl-pyrrolidone,

N, N-d;me thylacetamide, N,N-dimethylformamide,

tetrahydzofuran, sulfolane, methyl ethyl ketone, ethvlene
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1. An N-aryl-a-amino acid of the formula:
R, Re ?7
AL
A, L-——T—-COOH -
R4 Rg Re
R

wherein R;, R,, R;, R; and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms,; a
cyano group, an alkoxycarbonyl group having 2 'to 10 carbon
atoms, a carboxyémido group or an alkylsulfonyl group havint_;
1 to 4 carbon atoms and said alkyl moiety able to be |
substituted with a cyano group, and at least one of R, through
R; is e—eyane—greup—e¥ an alkylsulfonyl group having 1 to 4

.. carbon atoms; R, is a hydrogen atom, an alkyl group having 1
to 12 carbon atoms, a cycloalkyl group, a hydroxyalkyl group
having 1 to 12 carbon atoms, an alkoxyalkyl group having 2 to
12 carbon atoms, an aminocalkyl group having 1 te 12 carbon '
atoms, or an aryl group; and R, and Ry are independently a
hydrogen atom or an alkyl group having 1 to 8 carbon atoms.

2. A photoinitiator composition (A) comprising

an N-aryl-a-amino acid of the formula:



thereof, and (c)’ a phot0|n|t|ator conposition (B) of claim8. 12.

phot gsensitive material according to claim 11, which furthe

or nore bisazide conpounds. 13. Use of a photosensiti\MBERLﬁéagggtgﬁﬁc aim
11 for formng a pattern. 14, A process for formng a pattern, which
conprises coating a photosensitive material of clai

o l.fIjon a
substrate, drying the photosensitive material, expoghﬁgﬁpﬁ@Egﬁégbgtnsitive
material to light, and devel opi ng the pH%}osenS|t| elmaterial .
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R1 Ts 77
N——C——CQQH

R2 I: - l ey
W i LT

wherein R,, R,, R;, R, and R; are independently a hydrogen atom,
a2 halogen atom, an alkyl group having 1 to 4 carbon atoms, a
cyano group, an alkoxycarbonyl group having 2 to 10 carbon
atoms, a carboxyamido group, or an alkylsulfonyl group hawving
1 to 4 carbon atoms and said alkyl moiety being able to be
substituted with a cyano group; R, is a hydrogen atom, an
alkyl group having 1 to 12 carbon atoms, a cycloalkyl group,
a hydroxyalkyl group having 1 to 12 carbon atoms, an
alkoxyalkyl group having 2 to 12 carbon atoms, an aminoalkyl
group having 1 to 12 carbon atoms, or an aryl group; and R,
and Ry are independently a hydrogen.atom or an alkyl group
having 1 to 8 carbon atoms, and

at least one member selected from the group

consisting of a 3-substituted coumarin compound of the

formula:

0

10 N Rigq (1)



REPLACEMENT SHEET |
15. Use of an N—a_yL;LELLL_an+ﬂo aci d gf [rhe~ftormt-a-—t as degh?%ﬁﬁt?

BT T N

- 52 -

wherein Ry, Ryg, R,,, R;; and R;; are independently a hydrogen
atom, an amino group substituted with an alkyl group having 1
to 5 carbon atoms, an aminc group substituted with two alkyl
groups having 1 to 5 carbon atoms, an alkoxy group having 1
to 5 carbon atoms, an acylgxy group, an aryl group, a halogen
atom, or a thiocalkyl group having 1 to 5 carbon atoms; and Ry
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group, a thiényl group, a benzofuryl gréup, a furyl
group, a pyridyl group, a coumarinyl group, an amino-group,
an amino group substituted with one or more alkyl groups
having 1 to 5 carbon atoms, a cyano group, an alkoxy group!
having 1 to 5 carbon atoms, an alkyl group having 1 to 5
carbon atoms, a halogen atom, a haloalkyl group, a formyl
group, an alkoxycarbonyl group having 1 to 5 carbon atoms, ;n
acyloxy group having 1 to 5 carbon atoms, a phenyl group
substituted with ‘an acyloxy group having 1 to 5 carbon atoms,
a cyano group, an alkoxy group or an acyl grdﬁp having 1 to §
cérbon atoms, said biphenyl gréup, said naphthyl group, said
thienyl group, said benzofuryl group, said furyl group, said
pyridyl group or said coumarinyl group being able to be
substituted with an acyloxy group having 1 to 5 carbon atoms
or an acyl group having 1 to S carbon atoms, ahd an

azabenzalcyclohexanone compound of the formula:

(ILII)
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wherein R;s, Ry, Ry7, Rjg, Ryg, Ry, Ry and Ry are independently a
hyvdrogen atom, a chlorine atom, a bromine atom, an alkyl
group having 1 to 12 carbon atoms, an éryl group or an alkoxy
group having 1 to 12 carbon atoms; and Ry, Ry, Ry and Ry are
independently an alkyl group having 1 to 6 carbon atoms; X is
an imino group which may be substituted with an alkyl group
having 1 to 12 carbon atoms, an aralkyl group having 7 to 20
carbon atoms, an aryl group, an acyl group having 2 to 12
carbon atoms, an arylcarbonyl group having 7 to 20 carbon
atoms, an alkoxycarbonyl group having 2 to 12 carbon atoms,
or an aryloxycarbonyl group having 7 to 20 carbon atoms. -

3. A photosensitive composition comprising

an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator compositién (A) of claim 2.

4. A photosensitive composition according to
claim 3, which further comprises one or more organic polymers
~having a high molecular weight.

5. A photosensiﬁive material comprising

(a) . a poly(amic acid),

(b) a compound having one or more carbon-carbon
double bonds dimerizable or polymerizable by actinic
radiation and one or more amino groups or a gquaternary salt
thereof, and

(c) a photoinitiator cbmposition (A) of claim 2.

6. A photosensitive material according to claim

5, which further comprises one or more bisazide compounds.
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7. Use of a photUEEjsftfve—maeeééal_of claim S

for forming a pattern.
8. A photoinitiator composition (B) comprising

an N-aryl-a-amino acid of the formula:

A
Noe—O——CO0OH
(I)

D—O— T

wherein R,, R;, Ry, R, and R; are independently a hydrogen atom,
a halogen atom, an alkyl group having 1 to 4 carbon atoms, a
cyano group, an alkoxycarbonyl group having 2 to 10 carbon -
atoms, a carboxyamido group, or an alkylsulfonyl group having
1 to 4 carbon atoms and said alkyl moiety being able to be

- substituted with a cyano group; Ry is a hydrogen atom, an
alkylwgroup having 1 to 12 carbon atoms, a cycloalkyl group,
a hydroxyalkyl group having 1 to 12 carbon atoms, an
alkoxyalkyi group having 2 to 12 carbon atoms, an aminocalkyl
group having 1 to 12 carbon atoms, or an aryl group; and Ry
and Ry, are independently a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms,

"a 3-substituted coumarin compound of the formula:
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Ry R;3 O

R 10 N N H R
l _ - 14 (IT)

Ry, 0

Ry

wherein Ry, Ry, Ry, R,; and R;; are independently a hydraogen
atom, an amino group substituted with an alkyl group having 1
to 5 carbon atoms, an amino group substituted with twe alkyl'
groups having 1 to 5 carbon atoms, an alkoxy group having 1
to 5 carbon atoms, an acyloxy group, an aryl group, a2 halogen
atom, or a thiocalkyl group having 1 to 5 carbon atoms; and R,
is a non-substituted phenyl group, a biphenyl group, a
naphthyl group, a thienyl group, a benzofuryl group, a furyl
group, a pyridyl group, a coumaryl group, anr amino group, an
amino group substituted with one 6r more alkyl groups haQing
1 to 5 carbon atoms, a cyano group, an alkoxy group having 1
to 5 carbon atoms, an alkyl group having 1 to 5 carbon atoms,
a halogen atom, a haloalkyl group, a formyl group, an
’alkcxycarbonyl group having 1 to 5 carbon atoms, an acyloxy
group having 1 to 5 carbon atoms, a phenyl group substituted
with an acyloxy group having 1 to 5 carbon atoms, a cyano
group, an alkoxy group or an acyl group having 1 to S5 carbon
atoms, said biphenyl group; said naphthyl group, said thienyl
group, said benzofuryl group, said furyl group, said pyridyl
group or said coumarinyl group being able to be substituted

with an acyloxy group having 1 to 5 carben atoms or an acyl
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group having 1 to S5 carbon atoms, and

a titanocene compound of the formula:
REPLACEMENT SHEET

R
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wherein R, through Ry are independently a hydrogen atom, a
halogen atom, an alkoxy group having 1 to 20 carbon atoms or
a heterocyclic ring, said heterocyclic ring being bound to a
.benzene ring via an alkylene group or sudstituted with one or
more alkyl groups, aﬁinc groups and alkoxy groups.

9. A photosensitive composition comprising

an addition polymerizable compound having a
boiling point of 100°C or higher under 1 atmosphere, and

a photoinitiator composition (B) of claim 8.

10. A photosensitive composition according to
claim 9, which further comprises one or more organic polymers
having.a high molecular weight.

11. A photésensitive material comprising

(a) a poly(amic acid),

(b) a compound having one or more carbon-carbon

double bonds dimerizable or polymerizable by actinic
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radiation and one or more amino groups oF & gUITETMATY salt .

thereof, and
(c)_- a photoinitiator composition (8) of clainm 8.

12. A photosensitive material accerding to claim

11, which further comprises-one or more bisazide compounds.

13. Use of a photosensitive material of claim 11

for forming a pattern.

14. A process for forming a pattern, which

comprises coating a photosensitive material of claim 5 or

11 on a substrate, drying the photosensitive material,

exposing the photosensitive material te light, and develaoping

the photosensitive material.

15. Use of an N-aryl-c-aminc acid of the formula

(I ) as defined in claim 1 as a photoinitiator.

i
O ) W -



