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DECLARATION IN SUPPORT OF A CONVENTION APPLICATION 
FOR A PATENT

To be signed by the eppticsnt(s) or in the case of a body corporate to be 
signed by a person authorised by the body corporate,

In support of the Convention application made for a patent for an invention entitled

Regulation
12(2)

adhesive components, containing these compounds, for the t’rea’tmeiit

0 9 O
0 0 O
«90 0

at, oe ο o
a on

e a

a »Ο υ Ο Ο
<3 Γ, rt .4
O i.· «I0 <» 0 O

|b) Insert full 
ηβτηύϋ) of 
dectarant(i)»

(ci Insert 
address!»»} of 
declsrant(s),

0a
0 Ο Ο 0

0 P 0 
a o

ee e a

oo? o t<e « 0¢¢49

(d) Insert 
country In 
which basic 
applicationls) 
was/were 
filed.
|e) Insert dan 
of basic 
applies tlonlsh

(t)lnuwt full 
nun» of basic 
epplicant(s),

(g) Insert full 
name!·) of 
actual 
Inventor!»)

(h) Insert 
eddress(es) of 
actual 
Inventor!»).

(.0 Set out bow 
applicant!») 
derive!») title 
from actual 
Inventor(i) 
la., assignee o* 
the Invention 
from the actual 
Inventor! i), 

Atteetatlon or 
legalization 
not required.

To:

O.Ui.Q.1.1 ag&iX;£.9h.tainj .ng, mate rj.als. and. .pre p^ar a t ion .and. .use 
I/We(b) Klaus Danner and Rudi Mayer

of (c) .Bayer.AG 5O9O. Leyer_kusen ^ Bay 
...............860553.1...8555,01.15 .of.. Germany.....................

of these adhesive 
.........component

do solemnly and sincerely declare as follows:-

(OR, IN THE CASE OF AN APPLICATION BY A BODY CORPORATE.) 1. I am/We are authorised by ,.,βΑΥ,ζ.Β,,^ΧΤ,Ι.ΕΝΟ.ΕΒΕύζέΟΗΑΡΤ.........................................

. ihe applicant for the patent to make this declaration on its behalf,

2. The basic application(s) as defined by Section 141 of the Act was/were made in the following 
country or countries on the following date(s) namely:-

in Eed.,Jepu^ .̂........... on H).... .C.EriL.?.?..’..Lo.®?..................................
by (θ β9Υ.?Χ..Α1?ί.λθ.η.9θ.§.?.1.].?.δ)).?.ίί..................................................................................... .........
in <d> ..........’........................................ '............on
by(O .......... ................ ....................... .................................................................... ..............,.... .
in<d> ................. . .............. ...................... .......on W._....... ............... ..............................
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is/are the actual inventor(s) of the invention and the facts upon which the applicant(s) is/are entitled to 
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Φ The Company is the Assignee of the said invention from the said

..... i.ny.entp.K§...........................................................................

4. The basic application(s) referred to in paragraph 2 of this Declaration was/were the first 
application(s) made in a Convention country in respect of the invention the subject of the application. 
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(57) Claim

1. Carboxamide group-containing (meth)acrylic acid 
esters of the formula (I)

O
R1 II

£CS xCl-X-N^ R2 
in which ^2C R

0

R1 denotes hydrogen or methyl,
R3 denotes alkyl (Cv-CJ or alkenyl (C2-C4), optionally 

substituted by hydroxyl, carboxyl, halogen or amino 
of the formula

^4

in which

R4 and R5 are identical or different and denote hydrogen 
or lower alkyl,

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and

r < */2
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-2-

X is a divalent aliphatic (C3-C6) or cycloaliphatic

radical (C,-Cc) vihich can optionally contain one or 
J ° a

more oxygen, sulphur and/or -NR -bridges,

v; h e r e

a
R has the abovemercioned meaning,

and which is optionally substituted by hydroxyl, carboxyl, 
halogen or amino of the formula

• . · 4 5in which R and R have the abovementioned meaning

•v’ith the proviso that

a) the sum of the carbon atoms in the radicals R2, R3 * 
and X is not greater than six if these radicals 
contain no hetero-atoms,

or

b) the sum of the carbon atoms in the radicals R2, R3, 
R1, R5 and X is not greater than ten if at least one 
of these radicals contains at least one hetero atom.

2. Preparations, containing carboxamide group-
containing (meth)aryiic acid esters of the formula
(la)

RJ

xO-X-N R2 
H2C c Έ3

(la) ,

in which

r1 denotes hydrogen or methyl,

./3
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denotes alkyl (C^-Cb) or alkenyl (C2-C4), optionally 
substituted by hydroxyl, carboxyl, halogen or amino 
of the formula

)

in which

R4 and R5 are identical 
or lower alkyl,

or different and denote hydrogen

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and

X aliphatic (C^-Cg) or cycloaliphatic 

θ) which can optionally contain one or 
sulphur and/or -NR^-bridges,

is a divalent 

radical !i^-C 
more oxygen,

where

R^ has the abovementioned meaning, 

and which is optionally substituted by hydroxyl, carboxyl,

halogen or amino of the formula

in which R^ and R$ have the abovementioned meaning 

with the proviso that

■Λ

a) the sum of the carbon atoms in the radicals R2, r3
and X is not greater than six if these radicals
contain no hetero-atoms,

or
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-A-

2 3b) the sum of the carbon atoms in the radicals R , R , 
R4, R5 and X is not greater than ten, if at least one 
of these radicals contains at least one hetero-atom,

and, if appropriate, initiators,

as adhesive component for the treatment of collagen- 
containing materials .

11. Use of preparations, containing carboxamide group- 
containing (meth)acrylic acid esters of the formula 
(la) 0

II

h2c c^O-X-N r2 
"Ή3 ila),

in which

Rx denotes hydrogen or methyl,

R2 denotes alkyl or alkenyl (C1-C4 or C2-C4 respect­
ively), optionally substituted by hydroxyl, carboxyl, 
halogen or amino of the formula

r5
in which

R4 and R5 are identical or different and denote hydrogen 
or lower alkyl,

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and

X is a divalent aliphatic (C^Cg) or cycloaliphatic
radical (C3-Cg) which can optionally contain one or 
more oxygen, sulphur and/or -NR^-bridges,

where
* ♦ A

•5

Λ
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4
R has the abovementioned meaning,

and which is optionally substituted by hydroxyl, carboxyl 

halogen or amino of the formula

4 5in which R and R have the abovementioned meaning 
with the proviso that

a) the sum of the <~-^lon atoms in the radicals R2, R3 
and X is not greater than six if these radicals 
contain no hetero-atoms,

or

b) the sum of the carbon atoms in the radicals R2,
R3, R4, R5 and X is not, greater than ten if at
least one of these radicals contains at least one 
hetero-atom,

and, if appropriate, initiators as adhesive com­
ponent for the treatment of collagen-containing 
materials.

12. Use of preparations according to Claim 11, after a 
conditioning of the collagen-containing material 
with a liquid of a pH value of 0.1 to 3.5.

13. Use of preparations according to Claims 11 and 12 as 
adhesives for the attachment of dental repair 
materials to the tooth.

14. Use of the preparation according to Claim 11 as 
adhesive in bone cement.
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"New carboxamide group-containing (meth)acrylic 
acid esters, adhesive components, containing these 
compounds, for the treatment of collagen-containing 
materials and preparation and use of these adhesive 
components”.

The following statement is a full description of this invention, including the 
best method of performing it known to me:-
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The invention relates to new carboxamide group-containing 

(meth) acrylic acid esters (I) and preparations (II) , 

which contain compounds (la), for use as an adhesive 

component for the treatment of collagen-containing 

materials, and to processes for the preparation and to 

the use of the preparations (II).

The new carboxamide group-containing (meth)acrylic acid 

esters correspond to the formula (I)

H2C'
/D-X-N

" C
II 
0

0
II

I
"R3

R" (I) »

in which
R1 denotes hydrogen or methyl,

R2 denotes alkyl (Cj-C4) or alkenyl (C2-C4), optionally 

substituted by hydroxyl, carboxyl, halogen or amino 

of the formula

-N c ,
>R5

in which

e ο υ ο 
ο ο 

Ο ν j ο

Ο
ο « 

ο ο ο
ο

5

Ο ΰ ο ο 
ο ο
osei
„» .15 0 0 0
0 9 9

R4 and R5 are identical or different and denote hydrogen 

or lower alkyl,
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3
R denotes hydrogen or has one of the above, entioned 

?
meanings of R and

X is a divalent aliphatic (Cj-Cg) or cycloaliphatic

radical (C,-C<) which can optionally contain onejo ,
or more oxygen, sulphur and/or -NR -bridges,

where

4
R has the abovementioned meaning, and

S 
-3
 o
 M

fc
)

r a

oo n
co o 

c o c
0 V 0

o o .
0 c
Q ϋ 0 0

ο o r o 
O I
0 0

O o'
0 C t. 
c o c 0

which is optionally substituted by hydroxyl, carboxyl 
halogen or amino of the formula

O 0 0 o 
o '0

V O 0 O

P 0 0 <»
0 GO 

g y o

4 5in which R and R have the abovementioned meaning 
wi th the provi so that

. 2 3a) the sum of the carbon atoms in the radicals R , R 
and X is not greater than six if these radicals 
contain no hetero-atoms,

3 o U«i

o a

0 0 V 0 
0 0 

Ο O U u

OO © 
0 u 0 

o go

2 3
b) the sum of the carbon atoms in the radicals R , R ,

4 5R , R and X is not greater than ten if at least one 
of these radicals contains at least one hetero-atom.

Le A 26 797 2
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The carboxamide group-containing (meth)acrylic acid 
esters (1) according to the invention can be prepared, 
for example, by reaction of alkanolamines with carboxylic 
acid esters and (meth)acryloyl chloride.

Similar processes for the preparation of (meth)acrylic 
acid ester derivatives are described in JP 47-36,265 (72- 
36,265).

The invention additionally relates to preparations (II), 
which contain compounds (la), for use as adhesive com­
ponent for the treatment of collagen-containing mater­
ials, to processes for the preparation and to the use of 
the preparations (II).

The claimed preparations (II) contain carboxamide group- 
containing (meth)acrylic acid esters (la) of the formula

β « ο ο 
ο οο ο ο ο
ο β ο ο
90 0 0 

o 0
900 0

9 0 0 0

Ο Ο ο 4 
ο

0 Ο
O O o 4 0
0 a

9 4 0«
9 90 004

00 0 
9 β β 

θ Ο β

0 4 0«0 0 «00«
00 0 

9 SO0 0 9

in which

R1 denotes hydrogen or methyl,

R2 denotes alkyl (Cj-^) or alkenyl (C2-C4), optionally 
substituted by hydroxyl, carboxyl, halogen or amino 
of the’ formula

XR4 
N .

Le A 26 797 3



in which

4 5R and R are identical or different and denote h rogen 

or 1ower alkyl,

r3 denotes hydrogen or has one of the abovementioned
r 2

meanings of R and

X is a divalent aliphatic (C^-Cg) or cycloaliphatic

radical which can optionally contain oneCD λ
or more oxygen, sulphur and/or -NR -bridges,

9 0 9
9 0 0
0^9 o

r o e
O 0 Q

Ο 1,0

Ο 3 
0 o
Ο Ο Ο n

0 3 <5 ·: ,ο ο ό
o o

O Q Q 
0 0 O0 rt ΰ O

where

R4 has the abovementioned meaning ,

ar>d which is optionally substituted by hydroxyl, car­

boxyl, ha'logen or amino of the formula

Ο I.» 3 <3 
o o

0 0 n 0

3 <3 J ·»
O O o

o 0 a

in which R4 and R^ have the abovementioned meaning, 

with the proviso that
u u ., ϋ 

u
-.3 O

0 ■» O 9 Ο β0 3 1 0
oe β 

ο 0 fl 
o o«

2 3a) the sum of the carbon atoms in the radicals R , R
and X is not greater than six if these radicals 
contain no hetero-atoms,

Le A 26 797 4
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or

b) the sum of the carbon atoms in the radicals R2, R3, 
R4, R5 and X is not greater than ten if at least one 
of these radicals contains at least one hetero-atom,

and, if appropriate, initiators.

Collagen-containing materials are albumenoid bodies and 
principal constituents of the human and animal intercel­
lular supporting substances, such as cartilage and bone 
tissue, skin and dentine. In the context of the present 
invention, the adhesive components (II) are preferably 
used for the treatment of dentine in connection with 
dental repairs .

Particularly in the dental field, setting polymeric 
materials are used as filling materials in dental 
repairs. In general, fillings based on acrylates are 
prefered as setting polymeric materials. However, these 
polymeric fillings have the disadvantage that they adhere 
poorly to the dentine. In order to solve this problem, 
undercuttings to the dental bone have previously some­
times been carried out; for this purpose it was necess­
ary to remove considerable amounts of fresh dentine 
beyoftd the affected region.

According to another method, the dentine and the enamel 
surface are etched with acids, such as, for example,

Le A 26 797 5



phosphoric acid, and the filling is then performed. 
Apart from the fact that the acicl exerts an irritant 
action in the oral region, it also penetrates easily into 
the tooth through the dental tubules and damages the

5 nerve (pulp) .

In J. Dent. Res. 57., 500-505 (1978), aldehyde group-
containing methacrylates of the isomeric hydroxybenz­
aldehydes are described which can be used as foundations 
for fillings in the dental field. However, even after

10 such a foundation, the bond between dentine and filling
... material remains unsatisfactory.'j

S4‘0 o* In Scand. J. Dent. Res. 92./ 980-983 (1948) and J. Dent.
Res. 63 . 1087-1089 (1984), foundations based on aqueous 
formaldehyde or glutaraldehyde and 3- hydroxyethyl meth-

0 fe 00 '
r. 15 acrylate (HEMA) are described.Ο ύ ι .Q O

ο o a
<>B” In addition, compositions formed from an aldehyde and an

olefinically unsaturated monomer containing active 
hydrogen, which bond well to dentine, are described in

ooao EP-A 0,141,324.
o y

e> ο o a

root·
W o20 The new preparations (II) based on aliphatic carboxamide 

-j oq j group-containing (meth)acrylic acid esters (la) effect a
' QO strong adhesive bonding of materials which are intended

to be attached to collagen, for example an adhesive
ooh<i bonding of dental filling material in a cavity in the

^0-^25 tooth.
O 3 ΰ

© w ©
c o ‘ »
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2-Carboxamidoethyl methacrylates are known for the 
preparation of water-soluble polymers from JP 47/36265 
[72/36265]. An aromatic methacrylic acid ester contain­
ing an acetamide group was used as a protein model after

5 polymerisation (A. Pleurdeav et. al Eur. Polym. J. 18. 
(1982), 627).

Formamide group-containing (meth)acrylic acid esters are 
known from DE-A-2,507,189. In DE-A-2,507,189 the use of 
these acrylic acid esters as coatings or adhesives for

10 paper and textiles is also described.

The use of the carboxamide group-containing (meth)- 
«·« 0" acrylic acid esters (la) according to the invention as
u adhesive component for collagen-containing materials was

Γ' surprising since they contain no reactive groups which
“■“IS can build up under mild conditions suitable chemical

sr<-‘ bonds to col 1agen-containing materials,
O u O )

(meth)acrylic acid esters in the context of the present 
invention are the esters of acrylic acid and of meth-

,, acrylic acid.o

“ «20 The substituents of the (meth)acrylic acid esters accord­
ing to the invention in the context of the general 
formula (I) and (la) in general have the following 
meaning?

U S
/ \ Halogen in general denotes fluorine, chlorine, bromine
%Ϊ25 and iodine, preferably fluorine and chlorine.

Le A 26 797 7



Lower alkyl (R4 and R5) in the context of the amino groups 
in general denotes a straight-chain or branched hydro­
carbon radical having 1 to 4 carbon atoms. Methyl and 
ethyl are preferred,

5 Amino groups which may be mentioned are, for example,
amino, dime thyl amino, diethylamino and methyl-ethyl- 
amino.

Alkyl (R2, R3) in general denotes a saturated, and alkenyl 
an olefinically unsaturated, straight-chain or branched

10 hydrocarbon radical having 1 (or 2) to 4 carbon atoms.
Examples which may be mentioned are the following alkyl

·' * radicals and alkenyl radicals: methyl, ethyl, propyl,
•’'«j isopropyl, butyl, isobutyl and propenyl. Methyl and

“ ethyl are particularly preferred,
δυο ■ 3
, ,, 15 A divalent aliphatic radical (X) in general denotes a
β ' V .

“ 0 divalent, straight-chain or branched hydrocarbon radical
having 1 to 6, preferably 1 to 3, carbon atoms.
Examples which may be mentioned are the following 
divalent aliphatic radicals.

C Q '
o » : ■ '

‘ '20 Hexanediyl, pentanediyl, neopentanediyl, b’utaniidiyl,
,,βΛ dimethylethanediyl, propanediyl, ethanediyl.
o '

Preferred divalent aliphatic radicals are ethanediyl and 
t propanediyl.
ft, ■

a δ o a
8 β 4

’«t A divalent cycloaliphatic radical (X) in general denotes

Le A 26 797 8



a cyclic hydrocarbon radical having 4 to 6 carbon atoms. 
Examples which may be mentioned are the following 
divalent cycloaliphatic radicals: cyclobutanediyl,
cyclopentaneciyl and cyclohexanediyl.

5 The divalent aliphatic and cycloaliphatic radicals X can
be substituted by hydroxyl, carboxyl, halogen or amino 
groups. Preferred substituents are hydrz .yl, carboxyl, 
fluorine, chlorine and amino. X can in general 
substituted by 1 to 4 radicals.

10 However, it is also possible that in X the aliphatic
radicals are linked by oxygen, sulphur and/or -NR4- 

o ... bridges (where R4 has the abovementioned meanj-ϊια) . In
, \ this case, it is possible that the aliphatic radicals in

O o .
° each case are linked only by oxygen or sulphur or -NR .

’ ■ 15 However, it is also possible that different bridge
members link the aliphatic radicals with one another.

e ■ ■ ■

Divalent radicals are preferred in which ethylene radicals 
are bonded via oxygen bridges.

1 » Thu following carboxamide group-containing (meth)acrylic
20 acid esters may be mentioned as examples:

« .· ·)

Le A,26 797 9



P

CH,

H2c c
xO-(CH2)n-N CH3 with n = 4 or 5

; 0 0
n v Γ­
ΟΟ 0 0

<5 0 0
0 0 0

0 0 0

0 0 0 O
0 0 0 0

ft 0 «'ο ο υ
0 0

0 0 0 
0 " ' 
0 0 0 0

CH3

^O-(CH2)n-N CH2CH3 
HoC C π

■ ii
0

with n = 3 or 4

CH.
X-Cs

h2c C
x0-(CH2)n-N^ CH2CH2CH3 with n : 2 or 3

Ο O 00 
5

OO U

POO o

ch3
- xCs^O-CH2-C(CH3)2-N ch3

h2cx c ή

ch3 Jj
X xO-CH2CH2-N \h3 

bC c CH3n2

Le fl ,6 797 10 -



' 6

ch3

h2c
/0-<CH2)n-\ CH-

with n = 3 to 7 
and Y = OH, NH2

C
II
0

■ch2ch2y

CHc
0
II

/C-
<,C^ /(O-CH2CH2)n-N CH3 

HoC C H
with n = 2 to 4

0 0 c0 n 0 c,

o no 
ο o i 
0 a « □

CHo II
| i?CH2

xO-(CH2)n-N c 
H,C C π I

with n = 1 to 3

Cl
CH-

3-Acetamidopropyl methacrylate and 
methacrylate of the formula

2-acetamidoethyl

CH-
0

h2c
i?cx ^0-(CH2)n-N CH3

C
I!
o

with n = 2 or 3

Le A 26 797 11



I

and 2-(N-2-hydroxyethylacetamido)ethyl methacrylate of 
of the formula

0
II

/x
-N CH3 

'"ch2ch2oh

CH3

£CX /O-CH2CH2
h2c c

0

are particularly preferred.

Initiators in the context of the present invention are 
5 free radical formers which induce a free radical poly­

merisation. Photoinitiators, which induce a free radical
;*/*’ polymerisation under the action of light, for example UV

ϋ light, visible light or laser light, are preferred.
I € β

♦ t« «
,, The so-called photopolymerisation initiators are known« 9 ft
" * 10 per se (Houben-Weyl, Methoden der organischen Chemie
ί·* o° (Methods of Organic Chemistry), Volume E 20, page 80 et

sen Georg Thieme Verlag Sluttgart 1987). Preferably, 
these are mono- or dicarbonyl compounds, such as benzoin 
and its derivatives, in particular benzoin methyl ether,

‘»».»*15 benzil and benzil derivatives, for example 4,4-oxydi-
9 ft * O

‘; benzil and other dicarbonyl compounds such as diacetyl,
2,3-pentanedione and a-diketo derivatives of norbornane

“·* and substituted ncrbornanes, metal carbonyls such as
magnanese pentacarbonyl or quinones such as 9,10-phen-

20 anthrene quinone and naphthoquinone. Camphorquinone is
*’· ·* particularly preferred.

ft ft ί 
ft β 

β 4
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The preparations according to the invention in general 
contain 0.01 to 2 parts by weight, preferably 0.1 to 0.5

5

parts by weight of the initiator, relative to 1 part by 
weight of the carboxamide group-containing (meth)acrylic 
acid ester. If one of the parts to be joined which is in 
contact with the adhesive component according to the 
invention already contains an initiator of the type 
described, the initiator in the adhesive component can 
even be completely dispensed with.

10 The solvents in the context of the present invention

i . '**

0 n aβ <s a0 B Q Q
., „150 0 00 VO

0 O0 00 V 0 0
0 0 p 00 , . „0 o
0 000 O V0 0 6 0

should dissolve the component and, because of the appli­
cation, should be non-toxic. Water and volatile organic 
solvents such as methanol, ethanol, propanol, isopropanol, 
acetone, methyl ethyl ketone, tetrahydrofuran, methyl 
acetate or ethyl acetate may be mentioned as preferred.

In general, 10 to 1000 parts by weight, preferably 50 to 
300 parts by weight, of the solvent are employed, rela­
tive to the carboxamide group-containing (meth)acrylic
acid ester.

20
e u ο «ί0 βV 0 ο 4
ο υ ο o o 0,i 0

It may be advantageous to add coactivators, which accel­
erate the polymerisation reaction, to the preparations 
according to the invention. Known accelerators are, for 
example, amines such as p-toluidine, dimethylp-toluidine,

O ¢1 O 40oo β a
25

trialkylamines such as trihexylamine, polyamines such as 
Ν,Ν,Ν',Ν'-tetraalkylalkylendiamine, barbituric acid and

00 U ί0 0 tf O J-
Oo e0 0 00 β β

dialkylbarbituric acid.

Le A 26 797 13



*

The coactivators are in general employed in an amount 
from - ' „ to 4 % by weight, preferably 0.2 to 1 % by
weight, relative to the amount of polymerisable com­
pounds .

5 The compositions according to the invention may contain 
carbonyl compounds as a further component.

10

Carbonyl compounds in the context of the present inven­
tion are aldehydes and ketones which contain 1 to 20, 
preferably 1 to 10, and particularly preferably 2 to 6 
carbon atoms. The carbonyl function can be bonded to an 
aliphatic, aromatic and heterocyclic molecule moiety.

« η n
0 ο oΟ ο n o

OO 0
0 u 0 .

O OO

0 o
O O
a ο ο o

on 15
0 ύ 0
o o

σ coύ a <>
O O O 0

Aldehydes which may be mentioned are aliphatic mono- or 
dialdehydes. Formaldehyde, acetaldehyde, propion- 
aldehyde, 2-methylpropionaldehyde, butyraldehyde, benz­
aldehyde, vanillin, furfural, anisaldehyde, salicyl- 
aldehyde, glyoxal, glitaraldehyde and phthalaldehyde are 
preferred. Glutaraldehyde is particularly preferred.

O >.> »>
0 0

o0no 2 0
0 O .» i?

l> 0
-■} «

Ketones which may be particularly mentioned are aliphatic 
mono- and diketones. Butanone, acetone, cyclooctanone, 
cycleheptanone, cyclohexanone, cyclopentanone, aceto­
phenone, benzophenone, l-phenyl-2-propanone, 1,3-di-

O SJ 0 0
0

α α ο a

phenyl-2-propanone, acetylacetone, 1,2-cyclohexandione, 
1,2-cyclopentandione and camphor quinone are preferred. 
Cyclopentanone is particularly preferred.

Q d o 00 0 Λ■■-■= ·· 25
uae

0 0 β
ο ο β

In general, 1 to 1000 parts by weight, preferably 5 to 50
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parts by weight, of the carbonyl compounds are employed, 
relative to the carboxamide group-containing (meth) 
acrylic acid esters.

As further component, the compositions according to the 
5 inventions can contain (meth)acrylic acid esters which 

can form cross-linkages, (meth)acrylic acid esters which 
can form cross-linkages in general contain 2 or more 
polymerisable active groups in the molecule. Esters of 
(meth)acrylic acid with dihydric to pentahydric alcohols

10 'containing 2 to 30 carbon atoms may be mentioned as 
preferred. Alkoxy (meth) acrylates and urethane group- 
containing (meth) acrylates are particularly preferred.

(meth)acrylic acid esters of the formula
α ο o 

ο ο n 
SCO

ο o
Ο O
Q 3 ft O Q

II

5 ° A-(-0-C-C = CH2 )n0° | n

ίοα a

rt tt» ©
V ©o ·-· J «
V j o <a0 4S
©ft 40o s © a

soila a © ♦ t
9 βft 4 • «
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in which

A denotes a straight-chain, branched, cyclic, ali­
phatic, aromatic or mixed aliphatic-aromatic radical 
having 2 to 25 C atoms, which can be interrupted by

5 -0-, NH- or O-CO-NH- bridges and can be substituted
by hydroxyl, oxy, carboxyl, amino or halogen,

β »·* 9 94 « 0 ©

Oft 0
β Ο 0

0 0 0
ο © β ΰ
© Q «> Ο

© © F! 3 
© Ο οο ο
σ co
© β ft 1 Λ
Ο Ο Ο ο J· Μ

R denotes Η or methyl and

η represents an integer from 2 to 8, preferably 2 to 
4,

may be mentioned as examples.

Compounds of the following formulae:

0 0 0 0 
? < 

o o o o CH:
tt Ο Ο β

0 G R0-CH2-CH-CH2-O-<(3)---------^y-O-CH2-CH-CH2‘0R

5 0 s
Mis OH CH- OH

CH:

• tt00 tt 6
66 ί 

Ο Ο ·!·Ο «5

ro-ch2-ch-ch2-oO-----(3Vo-ch2-ch-ch2-or

OR CH- OR
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a o

o o©o

CH:

R0-(CH2)n-( -(CH2)n-0R

CH-

o RQ- (CH2)n-CH^__^~S02-(CH2)n-0R

)-CH2-CH-CH2 

OH

-OR

© T© © ο ©©TO©
010 0 0 © ©

„ RO-CH2-CH"CH2
I

OH

o-ch2-ch-ch2-oh

OH.XXo-
CH2-CH-CH2-OR

OH
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OR

ch3

Ο ϋ Ο CO Ο
¢85 Ο

οΰ ο
ο ο ο

0 ί, <5

Ο Ο 
0 α
Ο ft 4 ■
6 0 μ .»
0 0 ο 
ο ο
Ο ϋ Ο 
0 0 Ο
Ο Μ Ο ο

HO CH3 OR

OH

ϊ! o&a 
<3 Ο

1' V ϋ ο

ease
ο »

ο ϊ

β ο ι β© β Ο 4 ro-ch2-ch-ch2-o-ch2-ch2-ch2-ch2-o-ch2-ch-ch2-or

OH OH
S © © ft 

ο β
Ο β © 0

06 itο β 1
Ο θ 4
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RO

Ο ο ο 
Ο ο οοαη ο

π · ο
Ο Ο Ο 

ο ο ο

ο r 
0 ο
Ο ο G Ο

Ο <- ο
ο ο ί­ο ο
0 Γ η 
Ο . ο '·
0 0 0 ο

ch3 οη3 ή3RO - C Η 2—^ /^"νΖΖ/-0 Η 2 " 0R
cooch2-ch2-or

C4

x===-^ C Ο Ο C Η 2 - c Η 2 - Ο R 

in the ortho-, meta- or para-form

RO-CH2-CH2O-CO-NH\<i h-co-o-ch2-ch2-or 

’•ch3

β β
<3 «

ch3 ch3
I I

R0-CHo-CH“0-C0-NH-CH2'-C-CH2-CH-CH2-CH2-NH-C0-0-CH-CH2
I I I
ch3 ch3 ch3

-OR
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R-0-(CH2)n-O-R 

R-0-(CH2CH2O)m-R

CHoI 3
r-o-h7c-c-ch2-o-r

I
CH3

0 v Φ
© 0 0

t> -3 0

in which
0 0

1' 0 0 '
0 C O

II II
0 n ■'?

0 ft

R represents CHo-C-C- or
1

ch2=ch-c-
Ο n »■)

O 0 ?
O ·-?

CH3

0 η ι . '
. 0 ;5 ' ■} n denotes a number from 1 to 4 and

m denotes a number from 0 to 5,

! ■ ·.·· - ® p
0 0 □' : ’ Q

<- ό a

may be mentioned as prefered.

o «

in addition, derivatives of tricyclodecane
S J i

a
e s e «

(EP-A-0,023,686) and reaction products of polyols,
diisocyanates and hydroxyalkyl methacrylates
(DE-A-3,703,120, DE-A-3,703,080 and DE-A3 ,7 0 3,13 0) may be

10
0 0 0 6

mentioned. The following monomers may be mentioned as
t a i

e o j examples ί0 0 J© 9 1
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CO C Z ΰ &

c q a 
ο o « o

t*
Φ

>

CHo 0 CH-,
I 11 1

ch3 o ch3

CH->=C-------- C-O-CH-CH->-O-CH-> CH-.-O-CH-,-CH-O-C-C=CH-

26 
797

CHo=C------- C-O-CH-CHo-O-CH? CH2-0-CH2-.CF-0-C-C=CH;2 1 I! 1 2 I 11 I

cri3 o ch3 ch3 0 ch3

ch3 o
\

O CH- 
11 1 ”

ch2=c----c-o-ch2-ch2-o-ch2}3-c-ch2-o-ch2-c-| ch2-o-ch2-ch2-o-c-c=ch2 j3

I
to
w

I

0
II

ch3 o ch3
c2h5-c- ch2-o-c-nh-ch2-ch-ch-o-c-c=ch2|

CHo /

0
II

O CH-

Cd gh^-o-c-nh-ch2-ch2-o-c-c=ch2 4

CHs o O CH-

c- CH2-O—i-CH2-CH-O-j—C-NH-CH2-CH2-O-C-C=CH2

n 1.225 (statistical mean for 4 chains)
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1

to
to

I

Ο
II

ο
C2H5_C"I CH,-Q-C-NH-CH7-CH—-CH-O-C-CH=CH;

ch3 ch3

ch3ch2-c- -ch2-o-c-nh-ch2-
0

CH·,
I

ch->-nh-c-o-ch5,-chs>-o-c-c=chqII 2 II 2

O 0
3

4
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ch3ch2-c- -ch2-o-c-nh-ch2
o

hj
U>

o ch3

CJ’q-HH-C-O-CH
'· II x 

o

/ch2-o-c-c=ch2

ch2-o-c-c=ch2

O CH- J3

-ck2o-ch2-ch2-o-c-nh-ch2
0

O Cji3

/C:s2-o-c-c=ch2 
CH2-NH-7-Q-CH

Ii 'x’CHs>-O-C-C = CHq
o 2 II I ~

O CHt

CHn
I λ

X°~-CH2-{ 0-CK2-Cri- I o-c-nh-ch2
O CH-
>1 I -

0 CH->-NH-C-O-CH 
z II

/ch2-c-c-c=ch2
ch2-o-c-c=ch2

n “ 1,226 (statistical mean for 4 chains)

0 CH- J4
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1

to

I

c e c

c.
i»da <3

1 / 

T-CH7-{ O-(

CH-

n = 1,225 (mean)

0 53 G

O ' 0 O <5 ® GO- Ο 0 0 0 
e ο ο «ο ©
0 -. Ϊ C 0

A
:h->-o-c-ch=chJ•J II J

0 3

CH-
I \

o
II
II

o

ch3-ch2-c- -ch2[o-ch2-ch |o-c-nh-ch2 ch2-o-c-ch=ch2 

ch2-nh-c-och2-c-ch2o-c-c=ch2

ch^-o-c-2=ch7
~ II I £·

0 CH- 3

0 o ch3
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a ©

Λ C Ο

δ C Ζ

σ β ο ο ο
ο
co ο

■« ο

Ο οο
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C ο ο« Ο Ο «S
·> * ο ο ο
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II I I II 2
o ch3 h3c o

I

-O-C-C=CH-

0 CH-

-o-c-c=ch2

o ch3 2
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0 II
O-C-NH-CH-

0

h2-nh-c-o

5c
0-C-NH-CH- 0

ch2-nh-c-o

ch3-ch

CH-CH- CH-

I

I

I

: tO
cn

l

CH?
I
o-c-c=ch2

II I
0 CHS

CH^CH-C-O2 II 

0

CHr

I
CHr

-ch2-o-c-nh-ch2-
O CH-

CH,-NH-C-0-CH2 II x 

0

/ch2-o-c-c=ch2
CHo-0-C-C=CH7

II I

0 CHn
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© ~ © 0 0 0 o
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0
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COCO
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0 GHo0 0 Η ι 3
II || /Ch2-o-c-c=ch2

ch2-o-c-nh-(CH2)fe-NH-C-O-CH
XCH?-O-C-C=CH?

2 II I 2

0 CH3

0 CHo
0 0 II I 3
II || xch2-o-c-c=ch2

ch2-o-c-nh-(ch2 )6-nh-c-o-ch
xch7-o-c-c=ch7

2 II I 2 o ch3

β fte e « β ©

CH3 yCH2-NH-C-O-CH

0 CHo
II I 3

xch2-o-c-c=ch2

♦ β so
S3β β « <3

a ft ft ft 
ft 8

»« a

MilaMM

«44«
I

I 6 a 4

< < I
4 S

< i ι

ch2-o-c-nh·
ch3 ch3

ch7-o-c-c=ch2
II I 

o ch3

0 CH-

ch2-o-c-nh·

zch2-o-c-c=ch2 
QH3 CHo-NH-C-O-CH

„ xch2-0-c-c=ch2
? ο II I

σίζ ch3 o CH-
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Ο CHo
II I 3

o-c-c=ch2

ο 0 9 
Ο Οο

ν ο οο ο β
Ο 0 0

ο ο ο οC ί> -1 Ο
ο ο η ο ο
Ο Ο - } ο ο ο <1 '1 t’ ο

0 CHo 0
II I II

h2-nh-c-o-ch2-c-ch2-o-c-
CH?I 2
O-C-C=CH?

II I 
o ch3

0 CHo
II I 3

O-C-C=CH-
I

II I 2 I
H2-NH-C-0-CH2-C-CH2-0-(

ch9

CH~I 3

c. = ch2

CHo
I

-c=ch2

00
... ao

-.ί □ s aο β
w ΰ · 0

ο βΟ 0ft ο βο

O-C-C=CH>
II I ' 
o ch3

Le A 26 797 29 -



o o © c

o OO o o o O O o © ,

t1
φ

>

26 
797

CH-

0
Ii

o

0 HII I-O-C-C=CH-I ‘CH,I 2-CH
!CH,
IO-C-C=CH,II I zΟ H

n = 1.225 (statistical mean for 4 chains)

ι

u>
o
I

0 CH-
c2h5-c-

0
II

-ch2-o-c-n

0
II /ch2-o-c-c=ch2

h2-nh-c-o-ch
\:h,-o-c-c=ch,

II I
0 CH, J 3

O CH-

-CH2-(0-CH2-CH2)n-0-C-NH-CH2
H3 0

H

I

|| /Ch2-o-c-c=ch2
C-C-CH

ch2-o-c-c=ch2
I

0 CH-
n = 1.225 (statistical mean for 4 chains)

I"



C Η o

C2H5“C“
ii Xr:h2-o-c-nh-ch2^ch3 o

0 CHo
II I

zch2-o-c-c=ch2NH-C-O-CHx,ch?-o-c-c=ch22 II I 
o ch3

The so-called bis-GMA of the formula

0

0 o
o o

00
0
$ o o

O 0 ·>
0
0

0 o 
o
o c

OH CH3

is particularly preferred as a monomer

,,° 0Q Of course, it is possible to employ mixtures of the
0 o o

o„ «ο various (meth)acrylic acid esters which can form cross­
° 5 linkages. Mixtures of 20 to 70 parts by weight of bis-
0001 GMA and 30 to 80 parts by weight of triethylene glycol

0OOO .

> dimethacrylate may be mentioned as examples.

o’oot The preparations according to the invention in general
5000

οβ o contain 5 to 80 parts by weight, preferably 10 to 60
!' ”10 parts by weight, of carboxyl compounds, relative to the

carboxamide group-containing (meth)acrylic acid esters.

Le A 26 797 31



» V
ζ*»

The compositions according to the invention may contain 
fillers as further component. Fine powders which have a

5

particle diameter in the range from 0.1 to 100 pm (if 
appropriate also in a polydisperse distribution) are 
preferred as fillers. Fillers may be fillers customary in 
the dental field (R. S. Baratz, J. Biomat. Applications, 
Vol 1, 1987. p 316 et seq.) such as inoroanic classes,
silica, alumina or quartz powder.

10
As a result of a proportion of fillers in the prepara­
tions according to the invention, adhesive cements result

* β »8 ί which are particularly suitable for attaching bridges,
β

« « ίβ ♦ ί5 It
4 ββ ί1 ί t 0
ί ' 1 ί
* . 4 οβ ©
ο οο 15
0 0 0 
ο α ο ο

crowns and other facing materials.

The proportion of the filler is in general 20 to 80 parts 
by weight, preferably 40 to 70 parts by weight, rulative 
to the total preparation.

The adhesive components according to this invention may 
furthermore contain up to 10 parts by weight of customary

Π 0 additives such as stabilisers, inhibitors, light screens,
r. o a4 0

colourants, pigments or fluorescent substances.

·;· «20
© 9 0 e .

The preparations according to the invention can be 
prepared by mixing the carboxamide group-containing 
(meth)acrylic acid ester and the initiator and, if

< » '
4

4 & »

♦ 4» i
β »«

appropriate, the other components by vigorous stirring.

The preparations may also be solvent-free.
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The preparations according to the invention can be used 
as adhesive component for the treatment of collagen- 
containing materials.

In a particular embodiment, the collagen-containing
5 material is conditioned before the treatment with the 

preparation according to the invention using a liquid 
having a pH value in the range from 0.1 to 3.5.

.This liquid in general contains acids having a pKa value

GOO
’ ο·10

0 0
0 0 ft

ύ ββ

of less than 5 and, if appropriate, an amphoteric amino 
compound having a pKa value in the range from 9.0 to 10.6 
and a pKB value in the range from 11.5 to 12.5. The

© C
0 0
Ο 0 5 0
Ο Obi υ ο ο
ο ο

conditioning liquid may contain, for example, the follow­
ing acids:
phosphoric acid, nitric acid, pyruvic acid, citric acid,

ο α ο1 · '· Ιο oxalic acid, ethylenediaminetetraacetic acid, acetic 
acid, tartaric acid, malic acid and maleic acid.

Amphoteric amino compounds which may be mentioned are

ο

preferably compounds of the formula

■ 7 0
0

H

r2-c-r11

< ·, e
ί: ;> Λ ,:

©
Ο β

r3-nh
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a a

ο οΩ 0 A3
0 a ti
ο οα ο α3

σ ν.
ο α ,·>

1010

in which
R1 represents a carboxyl group,

R2 denotes hydrogen or, a lower alkyl radical option­
ally substituted by hydroxyl, thio, methylthio, 
carboxyl, amino, phenyl, hydroxy-phenyl or the 
groups

R3 denotes hydrogen or phenyl,

where the radicals R1 and R3 can be linked via a propylene 
radical, or

in which

R1 represents hydrogen,

R2 represents the group

55

aο
r - ■' ΰΰ βr - ■' ΰΰ β

σ >.0 ο ι·>

ο Ο / 
0

f> (ί

ο ο 
Ο 

f> (ί

as
Ο Ο V

Β 6 6

Ο « 5·

as
Ο Ο V

Β 6 6

Ο « 5·

in which

A represents a doubly bonded alkylene radical 
having 1 to 6 carbon atoms and

X represents halogen,
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and

R3 denotes hydrogen.

The following amphoteric amino compounds may be mentioned 
as examples: glycine, serine, threonine, cysteine,

5 tyrosine, asparagine, glutamine, alanine, valins, leucine,
isoleucine, proline, methionine, phenylalanine, trypto­
phan, lysine, arginine, histidine, N-phenylglycine, 
ethylenediamine hydrochloride, ethylenediamine hydro-

o bromide, propylenediamine hydrochloride, propylenediamine
0

•o 10 hydrobromide, butylenediamine hydrochloride, butylenedi-
“o 0 “ amine hydrobromide, leucine hydrochloride and histidine
’ hydrochloride,
& oo
© 0 f ■ :

The conditioning liquid may furthermore contain sub­
stances from the group comprising the polyethylene

15 glycols and metal hydroxides. In particular, the above-
o o

'7 v mentioned polybasic acids ca.1 also be employed partly as
A metal salts as long as free acid functions remain.

CJ£,o Conditioning liquids which contain at least one of the
θ acids from the group comprising pyruvic acid, ethylene-

20 diaminetetraacetic acid and citric acid and, if appro-
coo

: o !O„ priate, an amphoteric amino compound from the group
j ' , o comprising glycine, N-phenylglycine and proline, are

J particularly preferred.
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The application of the preparations according to the 
invention can be carrier ”utr for example, as follows:
In a dental rtff>ea‘, for example, after a mechanical 
cleaning of the collagen-containing dental material, the

5 conditioning fluid is first applied using some cotton
wool and allowed to act for a short time (for example 60 
seconds), and the dental material is rinsed with water 
and dried in a stream of air. The preparation according 
to the invention is then applied in a thin layer, for

10 example using a small brush, and dried in a stream of 
air. After the treatment according to the invention, the

“ actual filling material, for example plastic fillinge ■
οο , materials customary in the dental field (K. Eichner,

o° 05 "ZahnSrztliche Werkstoffe und ihre Verarbeitung" (Dental
» ^=-15 materials and their processing), Vol. 2, p, 135 et seq,
3 ' / Hiithig Verlag, 5th Edition 1985) is applied.

In a similar fashion, the preparations according to the 
invention can be used for attaching crowns, bridges and 
similar aids,

oo20 Example 1: Synthesis of the new carboxamide group­* o :
containing (meth)acrylic acid esters (I)

-■■■ ο β . ■
la) 3-acetamldopropyl methacrylate

>’** Preliminary step:
,", ί 290,3 g (4.00 mol) of methyl acetate were added

25 dropwise with stirring at 25° C to 300,4 g (4.00 mol)
of 3-aminopropanol in 600 ml of methanol and the
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mixture was then heated to reflux for 5 hours. 
After concentrating the mixture, 328.0 g (70 % of 
theory) Of N-(3-hydroxypropy1 ) - acetamids were obtained by

desti11ation at 0.3 mm Hg and 137-140“ C in the form of 
5 a colourless liquid.

Subsequent step:
184.0 g (1.76 mol) of methacryloyl chloride were 
added dropwise in the course of 2 hours to an 
initial mixture, cooled to -72° C, consisting of

10 206.2 g (1.76 mol) of N- ( 3-hydroxypropyl)-acetamide,
750 ml of methylene chloride, 228 g (2.25 mol) of 
triethylamine and 250 mg of 2,6-di-tert.butyl-4- 
methylphenol. The mixture vras stirred for a further 
2 hours at -52° C and the precipitated pale precipi-

,· 15 tate was then filtered off with suction at 0° C, The
", filtrate was subjected to aqueous work-up and the

product was dried and, after concentrating on a 
rotary evaporator, distilled first at 100° C, and 
then the residue at 130° C (in each case 0.1 mm Hg).

“’»20 174.1 g (53 % of theory) of 3-acetamidopropyl meth­
acrylate were obtained in the form of a colourless 
oil.

IR (film): v = 3280, 2930, 1712, 1640, 1542,
1439, 1365, 1320, 1295, 1160,

25 938, 810 cm'1
ί '.· ■

“ XH-NMR (CDClj, 200 MHZ) : 5 = 1.90 (m, 2H,

C-CH2-C), 1,95 (bs, 3H, CQCH3), 1.99 (bs,
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3H, vinyl.-CH3), 3.33 (m, 2H, NCH2) , 4.24 
(t, J = 6 Hz, 2H, 0CH2), 5.60, 6.12 (2bs, 
each 1H, vinyl.-H), 5.95 (bs, 1H, NH)ppm.

MS (70 eV): m/z = 185 (Mj , 99 (M-C3H5CO2H) , 69
5 (C3H5CO+), 57 (C3H50j, 43 (CONHj , 41 (C3H5 j , 30.

Other (meth)acrylic acid esters (I) according to the 
invention can be prepared correspondingly. As an 
example of a propionamide according to the inven­
tion, 3-p,ropionamidopropyl methacrylate having the

>o 10©0
«-· 3 ©O <3 0e> ο o

following spectroscopic data may be mentioned:

IR (film): V ·= 3280, 3060, 2940, 2940, 1720,
Q O0 r - -¾ 1640, 1540, 1480, 1318, 1296,
O - > ί! 1160, 1044, 932, 807 cm’1 -

3 ,i 3
1H-NMR (CDC13, 200 MHz): δ = 1.18 (t, J = 7.5 Hz,

15 3H, CH2CH3), 1.89 (m, 2H, CH2CH2CH2) , 1.96 
(bs, 3H, CJCCH3), 2.23 (q, J = 7.5 Hz, 2H, 
CH2CH3), 3.34 (m, 2H, NCH2), 4.22

, , .., (t, J = 6.2 Hz, 2K, OCHJ, 5,6, 6.1 (2
0

V /.- βΟ

each 1H, vinyl,-H), 6.19 (bs, 1H, NH) ppm.

20
i a o 

(1 t, fl
• a »i> 0 «

η a «

lb) N-3-Methacwlovloxvbropvlmethacrvlamide

205.0 g (2.00 mol) of methacryloyl chloridct were 
added dropwise with stirring at -35° C to an initial 
mixture of 75.1 g (1.00 mol) of 3-aminopropanol,
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404.4 g (4.00 mol) of triethylamine and 100 mg of 
2,6-di-tert.butyl-4-methylphenol in 400 ml of 
methylene chloride and the mixture was kept at -30° C 
for two hours. After filtering off the resultant

5 precipitate with suction and aqueous extraction, the
organic phase was concentrated to give 122.3 g (58 % 
of theory) of product which, after eluting with 
ether/n-hexane (6:4) from a silica gel column, was 
present as a colourless oil.

10 IR (film): V = 3340, 3080, 2970, 1723, 1663,
' 1623, 1539, 1456, 1321, 1300,
oo 0 1168 , 1010, 940, 816 cm"1.OOO » » »OOO

O 0
’ ° 1 ^-NMR (CDClj, 360 ΜΚι?.): δ = 1,94 (m, 2H,
» o° CH,CH2CH2), 1.98, 2.00 ( 2s, each 3H, CH3) ,

15 3.41 (m, 2H, NCH2), 4.26 (t, J = 6.5 Hz,
2H, OCH2), 5.35, 5.60, 5.72, 6.13 (4 bs, 
each 1H, vinyl.-H), 6.33 (bs, 1H, NH) ppm.

MS (70 eV) : m/z = 211 (W1), 142 (M-C3H5CO) , 69
, Ά (C3H5C0‘), 41 (C3H5+).- · o '

20 Examples 2 to 9: Production of the preparations (II)

The adhesives according to the invention are produced by 
intensive mixing of the constituents shown in the fellow­

, % ing examples.
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Example 2:

Example 3: 
5

54 g water
46 g 2-acetamidoethyl methacrylate 

138 mg camphor quinone
39 g w < sr
41 g 2-acetamidoethyl methacrylate 
20 g 25 % by weight of aqueous

glutaraldehyde solution 
123 mg camphor quinone

Example 4:
10ft · «·

a

o« ·
Ο β 5 

0 0 0

0 0
O O
Ο ί ϋ 5

© O £■' 0 
no o 
Ο O
Ο ” Ί
o / /3.5

Example 5:

52 g water
48 g 

144 mg
3-acetamidopropyl 
camphor quinone 
propionaldehyde

methacrylate

48 mg

40 g water
44 g 3-acetamidopropyl methacrylate
16 g 25 % by weight of aqueous

glutaraldehyde solution
132 mg camphor quinone

0 0

' J Example 6:
Ο ί» O

» J 0

20I G O ft

52 g water
48 g 3-propionamidopropyl methacrylate 

144 mg camphor quinone

Example 7 t

wo a0 at 
<5 ft 6

25

37 g water
43 g 3-propionamidopropyl methacrylate 
20 g 25 % by weight of aqueous

glutaraldehyde solution 
129 mg camphor quinone

Ο Λ
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Example 8: 33 g water
34 g N-3-methacryloyloxypropyl 

methacrylamide
102 mg camphor quinone

5 Comparison Example 9:
54 g water
46 g 5-propionamidopentyl methacrylate 

138 mg camphor quinone

Example 10: (Use)
10 The suitability of the adhesives (II) corresponding to

Examples 1 to 9 is tested by determining the bonding 
strength of the light-activated plastic filling material 
based on multi-functional methacrylic acid esters and

’’ barium aluminosilicate Lumifor® on dentine which has been
β t

J Z15 pretreated successively with the conditioning liquid 
(consisting of 81.2 g water, 1.7 g sodium hydroxide and 
17 g disodium ethylenediaminetetraacetate dihydrate: 60 
seconds action, rinsing with water, air drying), the

««»·’ adhesive (60 seconds action, air drying) and a sealant
**·';20 based on polyfunctional methacrylic acid esters (Bayer

Resin L®) (applying and distributing thinly in a stream
fi 6 β ft

«.of air).

Extracted human teeth kept in the moist state are used
ifir.fi

<>«»' for the test, The teeth are embedded by casting in epoxy
25 resin; a smooth dentine surface is produced by subse­

quent grinding. The subsequent grinding is carried out
using carbon paper 1000.

Le A 26 797 41

ifir.fi


ί

In order to prepare a test specimen for measuring the 
bonding strength, a cylindrical split Teflon mould is 
clamped onto the dentine surface treated as described

5
above (Scand. J. Dent. Res. 88., 348-351 (1980)). A 
commercial plastic filling material is poured in as 
filling material. A no. 016 round drill clamped into a 
hole in a drill holding is attached to the Teflon mould 
and pressed from above into the material layer which is 
still in the process of hardening.

10 The entire arrangement is allowed to stand undisturbed at
1 ,

t 1
f a1 i

room temperature (25° C) for 10 minutes, after which the 
drill holder and the Teflon mould are removed and the 
sample deposited under water at a temperature of 23° C.

1 ί
* «i ί e «
«« «.« 15β 9 ft***
β β
β c ®
« β ' 0
β ο ο ο

After 15 minutes, the sample containing the drill is 
mounted in an Instron tensile test apparatus (Scand. J. 
Dent. Res. 88, 348-351 (1980))? a tensile strength 
measurement is carried out at a velocity of 1 mm/min.

ο β ο a 20 
β s

β β a β

* 8 « 1
» 0 S·

< ί

The tensile strength is calculated by dividing the load 
applied on fracture of the filling by the cross-sectional 
area in the fracture surface of the test specimen. 5
measurements on test specimens were carried out in each
case.

The results are summarised iz^ the following table:
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Tensile bonding strength
[N/mm2]

Preparation according 
to Example No.

2
5 3

4
5
6 
7

10 8 
9

C -j O 
ο ς, <■'
eon

o c
dov ft η n
© c ■■ a
O ■ :·>
0 o

© o
0 f <·
OO0.O"

19 + 2 
21 + 3 
14 + 2 
18 + 3
8 + 2 

12 + 4
6 + 2 
2 + 1

ooeo

O 0 o o

coo© 
c v a

oo o

O0 <’ ύ

arOO

0 3 0 0

0 3 0 0

o 3 a 
C 3 0

Ο Ο β
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The Claims defining the invention are as follows:

e ο ο 
t, c

ft o 
O

0 «.

1. Carboxamide group-containing (meth)acrylic acid
» :

esters of the formula (I)
0

R1 II
I ^o2χΟ-Χ-N

in which ^2C y 

0
R1 denotes hydrogen or methyl,
R2 denotes alkyl (C^CJ or alkenyl (C2-C4), optionally 

substituted by hydroxyl, carboxyl, halogen or amino 
of the formula

in which

R4 and R5 are identical or different and denote hydrogen 
or lower alkyl,

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and

X is a divalent aliphatic (C;j-C6) or cycloaliphatic 
radical (C,-C A ) which can optionally contain one or 

more oxygen, sulphur and/or -NR -bridges,

where

a
R has the aboveme"tioned meaning,
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and which is optionally substituted by hydroxyl , carboxyl, 
halogen or amino of the formula

in which R^ and R$ have the abovementioned meaning

•with the proviso that

a) the sum of the carbon atoms in the radicals R2, R3 
and X is not greater than six if these radicals 
contain no hetero-atoms,

b) the sum of the carbon atoms in the radicals R2, R3, 
R4, R5 and X is not greater than ten if at least one 
of these radicals contains at least one hetero atom.

0 2. Preparations, containing carboxamide group- 
containing (meth)arylic acid esters of the formula 
(la)

0
R1 It

I
xO-X-N R2 (la) ,

H,C C K3
2 II 

0

« S
f· ft

ο βet y « -2 C ft
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in which

R1 denotes hydrogen or methyl,

R2 denotes alkyl (Cj-CJ or alkenyl (C2-C4), optionally 
substituted by hydroxyl, carboxyl, halogen or amino 
of the formula

.R4
-N ,

β 0 0
ouaσ
„ n o in which

a no

go ■u ■ o .
“o R4 and R5 are identical or different and denote hydrogen
0 J 1'
0 ' or lower alkyl,

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and

X is a divalent aliphatic (Cj-Cg) or cycloaliphatic 

: , f; radical (Cg-Cg) which can optionally contain one or
more oxygen, sulphur and/or -NR^-bridges,

t O O O
where

n’* 4"·. R has the abovementioned meaning,
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ί*,

and which is optionally substituted by hydroxyl, carboxyl, 

halogen or amino of the formula

X R

R

4

5

• i. · 4 5in which R and R have the abovementioned meaning 
wi th the provi so that

2 a) the sum of the carbon atoms in the radicals R2, R3
and X is not greater than six if these radicals 
contain no hetero-atoms,

or

b) the sum of the carbon atoms in the radicals R2, R3, 
R4, R5 and X is not greater than ten if at least one

° of these radicals contains at least one hetero-atom,
! O 0 

0

0 and, if appropriate, initiators,

,.,,, as adhesive component for the treatment of collagen-
o

jOr· containing materials.
C Q <

O fl t 
σ ft β

3. Preparation according to Claim 2, containing carbox­
amide group-containing (meth)acrylic acid esters,
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in which

R1 denotes hydrogen or methyl,

R2 denotes alkyl (C1-C3) optionally substituted by 
hydroxyl, carboxyl, fluorine, chlorine or 
amino,

R3 denotes hydrogen or has one of the abovemen­
tioned meanings for R2 and

X denotes a divalent aliphatic (Cx-Cg) asssfecor 
cycloaliphatic (C3-C6) radical, which is 
optionally substituted by hydroxyl, carboxyl, 
fluorine, chlorine or amino and can optionally 
contain one to five oxygen or -NR4- bridges,

where

R4 has the abovementioned meaning,

with the proviso trut,

a) the sum of the carbon atoms in the radicals R2, R3 
and X is not greater than six if these radicals 
contain no hetero-atoms,

1



s* «
η

b)

4.

5.

ο0

6.

7.

8,

9.

10.

the sum of the carbon atoms in the radicals R2, R3, 
R4, R5 and X is not greater than ten if at least one 
of these radicals contains at least one hetero-atom.

Preparation according to Claims 2 and 3, charac­
terised in that a free radical former from the 
series comprising the mono- or dicarbonyl compounds 
is employed as initiator.

Preparation according to Claims 2 to 4, charac­
terised in that the carboxamide group-containing 
(meth)acrylic acid ester and the initiator are 
dissolved in a solvent,

Preparation according to Claims 2 to 5, charac­
terised in that a coactivator is added,

Preparation according to Claims 2 to 6, charac­
terised in that a carbonyl compound is added as 
further component,

Preparation according to Claims 2 to 7, charac­
terised in that (meth)acrylic acid esters which can 
form cross-linkages are added as further component,

Preparation according to Claims 2 to 8, charac­
terised in that a filler is added as further com­
ponent .

Process for the production of preparations for use
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as adhesive component for the treatment of collagen- 
containing materials, characterised in that the 
carboxamide group-containing (meth) acrylic acid 
esters of the formula (la)

0
R1 II
I xC’K „

'-χ-N R^ (Ia),
h2c C xr3

6

in which

Rj denotes hydrogen or methyl,

R2 denotes alkyl (Ci-C4) or alkenyl (C2-C4), optionally 
substituted by hydroxyl, ca'’ 'xyl, halogen or amino 
of the formula

z-R4
in which '

R4 and R5, have the meaning given in Claim 1,

R3 denotes hydrogen or has one of the abovemeiitioned 
meanings of R2 and

X is a divale,'t aliphatic (Cj-Cg) or cycloaliphatic 
radical (C3-*Cg) which can optionally contain one or 
more oxygen, sulphur and/or -NR4~br1dges,

where

R4 has the abovementioned meaning,
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o o
0 0β Q Ο O

a 9 ο o

and which is optionally substituted by hydroxyl, carboxyl, 

halogen or amino of trie formula

,4
-N

,R
\r5

in which R4 and R3 have the abovementioned meaning 

with the proviso that

a) the sum of the carbon atoms in the radicals R2, R3 
and X is not greater than six if these radicals 
contain no hetero-atoms,

or

b) the sum of the carbon atoms in the radicals R2, 
R3, R4, R5 and X is not greater than ten if at 
least one of these radicals contains at least one 
hetero-atom,

and, if appropriate, initiators, are mixed with a 
solvent.

11. Use of preparations, containing carboxamide group- 
containing (meth)acrjf s'.c acid esters of the formula
(la) 0 

II
ZX 

χΌ-Χ-Ν r2
' -

R1

H2C it (la),
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Ο- , · »

ih which

Rx denotes hydrogen or methyl,

R2 denotes alkyl or alkenyl (Ci-C4 or C2-C4 respect­
ively), optionally substituted by hydroxyl, carboxyl, 
halogen or amino of the formula

^R5
in which

R4 and R5 are identical or different and denote hydrogen 
or lower alkyl,

, R3 denotes hydrogen or has one of the abovementioned
’ meanings of Rz and

X is a divalent aliphatic (C^-Οθ) or cycloaliphatic 

0.-.«, radical (C,-C,) which can optionally contain one or
e c d Ο β
°o"j more oxygen, sulphur and/or -NR-bridges,

o a ©
$ © a

.... wheres« fi *

has the abovementioned meaning,

and which is optionally substituted by hydroxyl, carboxyl, 
halogen or amino of the formula

d4
X'

S5

in which R^ 5
and R have the abovementioned meaning
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, 
4»

with the proviso that

a.) the sum of the carbon atoms in the radicals R2, R3 
and X is not greater than six if these radicals 
contain no hetero-atoms,

or

• «7/ b) the sum of the carbon atoms in the radicals R2,
. , , R3, R4, R5 and X is not greater than ten if at
■so ■

β least one of these radicals contains at least one
\ “ hi·· ero-atom,
.1 0 ■
»·■“ ' and, if appropriate, initiators as adhesive com­

ponent for the treatment of collagen-containing 
materials .

- 12. Use of preparations according to Claim 11, after a
conditioning of the collagen-containing material 
with a liquid of a pH value of 0.1 to 3.5.

13. Use of preparations according to Claims 11 and 12 as 
adhesives for the attachment of dental repair

../ materials to the tooth.
Ο o 6 ‘ .

ο o a

14. Use of the preparation according to Claim 11 as 
adhesive in bone cement.
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15 . Carboxamide group-containing (meth)acrylic acid esters

substantially as herein described with reference to any one of

Examples 1 to 8.

16. Preparations, containing carboxamide group-containing

(meth)acrylic acid esters substantially as herein described

with reference to any one of Examples 2 to 8.

17. Adhesives, substantially as herein described with

reference to Example 10, excluding the comparison Example.

Λ
U ft

.> . O ■
oa

5 o.o DATED this 20th day of April, 1990.
n 0 c o
6 u
Ό 0

r> n 3 :
O r '
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