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Summary of Facts and Subm ssi ons
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The appeal lies fromthe Exam ning Division' s decision,
di spat ched on 30 August 1999, refusing European patent
application No. 95 916 254.6, published as WD 95/28382,
due to lack of inventive step.

In particular, the Exam ning Division was of the
opi nion that the clainmed process was rendered obvi ous
by the disclosures of docunents

(1) US-A-2 867 654 and

(2) US-A-2 956 068,

since the clained process differed fromthe one

di scl osed in docunment (1) only by the use of a
carboxylic acid or ester instead of a carboxylic
anhydride and since it was known from docunent (2) that
a carboxylic acid may react with an amne in the
presence of water.

Wth the statenent setting out the grounds of appeal,
dated 20 Decenber 1999, the Appellant filed a set of
8 clains, with the only independent clains reading:

"1. A process for preparing am do-carboxylic acids
wherein hydrol ysis and am dation reactions are
conducted sinultaneously in water, said process
conprising the steps of:

(A) reacting at a tenperature of 150°C-300°C for 2 to
10 hours, a m xture containing



0493.D

-2 - T 0102/00

(1) a nitrogen containing conpound sel ected from
t he group consisting of butyrol actam

val erol actam epsil on-caprol actam beta-
propi ol actam and delta-val erol act am

(2) 2 to 4 noles of a carboxylic acid conpound per
nol e of the nitrogen containing conpound, said
carboxylic acid conpound having 8 to 20 carbon
atons selected fromthe group consisting of a
carboxylic acid, a carboxylic acid ester and

conbi nati ons thereof; and

(3) 20 to 40 noles of water per nole of the
ni trogen contai ning conpound, to forma reaction
m xture contai ni ng an am do-car boxylic acid; and

(B) cooling the reaction mxture fornmed in step (A) to
a tenperature of |less than 150°C to achi eve phase
separation of an organic |ayer containing the am do-
carboxylic acid, and an aqueous | ayer; and

(C) separating the am do-carboxylic acid containing
organi c | ayer fromthe aqueous |ayer."

The Appellant argued that it was the essence of the
invention that the presence of water in an anount which
permts the phase separation does not inhibit formation
of the am do-carboxylic acid product and that it

provi des am do-carboxylic acid products which contain
very little, if any, lactamoligoners. Since docunent
(1) was concerned with suppressing the formati on of by-
products of an entirely different kind froman entirely
different reactant as the clained process and since
docunent (2) neither gave any hint to react a |actam
with 2 to 4 noles of carboxylic acid or ester in the
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presence of 20 to 40 noles of water nor how to suppress
the formation of |actamoligonmers, the clained process
was not made obvious by the disclosures of docunents
(1) and (2).

The Appell ant requested that the decision be set aside
and the case be remitted to the first instance with the
order to grant a patent on the basis of the clains
attached to the statement setting out the grounds of
appeal, dated 20 Decenber 1999, and a description to be
adapt ed.

Reasons for the Decision

1

0493.D

The appeal is adm ssible.

Article 123(2) EPC

Present Claim1 is supported by Caim1l and by the
foll owi ng passages of the application as filed:

- page 4, lines 25 to 27, describing suitable
| act ans;

- page 6, lines 27 to 29, citing the preferred
nunber of carbon atonms in the carboxylic acid or
carboxylic acid esters;

- page 8, lines 22 to 24, citing the preferred
anounts of water; and

- page 9, lines 5 to 9, describing the required
tenperature for phase separation
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The content of present Claim2 corresponds with the
content of Claim3 as filed and Clains 3 to 8 are
identical wwth Cains 4 to 9 as filed respectively.

Consequently, Cains 1 to 8 neet the requirenent of
Article 123(2) EPC

3. Novel ty

After exam nation of the cited prior art docunents, the
Board has reached the conclusion that the clained
process was not described in any of those docunents.

In particular, the clainmed process differs fromthe
process described in docunent (1) at |east by the
nature of the reactants and of the final conpounds.
From the process described in docunent (2) the clained
process differs at |east by the requirenent that per
nol e of the nitrogen containing conmpound 2 to 4 nol es
car boxylic acid conpound and 20 to 40 noles of water
nmust be present.

As novelty was not disputed by the Exam ning D vision,
it is not necessary to give detailed reasons for this

findi ng.
4. | nventive step
4.1 I n accordance with the "probl em sol uti on approach”

applied by the Boards of Appeal to assess inventive
step on an objective basis, it is in particular
necessary to establish the closest state of the art
formng the starting point, to determne in the |ight

t hereof the technical problemwhich the invention
addresses and sol ves, and to exam ne the obvi ousness of

0493.D Y A
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the clained solution to this problemin view of the
state of the art.

The "cl osest state of the art” is normally a prior art
docunent di scl osing subject-matter aimng at the sane
obj ective as the clained invention and havi ng the nost
rel evant technical features in common.

Since Cdaiml relates to a process of preparing am do-
carboxylic acids by reacting a lactamw th a carboxylic
acid and since docunment (2) is the only cited prior art
docunent descri bing such reaction, only docunent (2)
can serve, as the closest prior art, as a suitable
starting point for evaluating the inventive nerit of

t he inventi on.

Docunment (2), which is referred to on page 2, lines 13
to 19, of the application as filed, describes a process
for preparing am do-carboxylic acids of formula R CO
[NH-(CH,) -CQ ,-OH by reacting a lactamwith a free
carboxylic acid at a tenperature of 150-300°C, wherein
the initiation of the reaction may be facilitated by
addi ng small quantities of water, as for exanple, O.1-
20% and preferably 0.1-0.5% of the entire reaction

m xture (see colum 1, lines 18 to 27 and 34 to 38, and
colum 2 lines 11 to 14 and 26 to 29). Docunent (2)

al so states that the reaction product consists not only
of am do-carboxylic acids wherein x=1 but al so of

am do- carboxylic acids wherein x is greater than 1

whi ch are produced in particular when the lactamis
used in greater than equinolar amunts with respect to
t he carboxylic acid. Mdreover it states that up to 10
nmol s of |lactam may be used per nol of carboxylic acid
and that, even when effecting the reaction with

equi nol ar quantities of the fatty acid and the | actam
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formati on of am do-carboxylic acids wherein x is
greater than 1 will not always be entirely suppressed
(see colum 2, lines 38 to 53). Furthernore, it is
clear fromcolum 5, lines 1 to 5, that even in
reactions | eading to am do-carboxylic acids having an
average nunmber of x = 1 or |ower am do-carboxylic acids
wherein x is greater than 1 are obt ai ned.

The Board interprets the passage on page 2, lines 26 to
29, of the application as filed, that the "am do-
carboxylic acids obtained by this process essentially
contain one nol ecul e of am no acid and one nol ecul e of
carboxylic acid" that the am do-carboxylic acids
obtained by the clainmed process are essentially free of
such am do-carboxylic acids described in docunent (2)
wherein x is greater than 1. This was confirnmed by the
Appel l ant in the second paragraph on page 2 of the
letter dated 20 Decenber 1999 stating that "the anount
of water required by the clains of the present
application also provides an am do-carboxylic product
whi ch contains very little, if any, |actam oligoners,
referred to in Applicant's exanpl es as diam doacid and
triam doacid".

Therefore, starting fromthe disclosure of docunment (2)
t he problemunderlying the patent in suit nust at |east
be seen in providing a process for reacting | actans

wi th carboxylic acids to form am do-carboxylic acids
formed by one nol ecul e of | actam and one nol ecul e of
carboxylic acid, ie form ng no oligoneric |actans.

The application in suit clains to solve this problem by
the process defined in Caim1.

The first point to be considered in assessing inventive
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step is then whether it has been convincingly shown
that by the process according to Claim1l the problem
underlying the patent in suit has effectively been
sol ved.

Fromthe data provided in Tables I, Il and IIl in the
experinmental part of the application as filed it
follows that in all exanples according to the clained
process the |lactamoligoners, presented as diam do
caproic acid, are present in the organic layer in
amounts | ower than 0.1% or in undetectable anounts and
t hat am do-carboxylic acids are effectively forned.

Consi dering those data, the Board has no reason to
chal  enge that a credible case has been put forward
that with the claimed process the probl em underlying
the invention has effectively been sol ved.

Therefore, it remains to be decided, whether in the
light of the teachings of the cited docunments a skilled
person seeking to solve the above-nenti oned probl em
woul d have arrived at the clainmed process in an obvious
way.

Docunent (2) teaches the use of water as initiation
facilitating agent in an amount of 0.1 to 20% of the
entire reaction m xture. This general teaching is,
however, conpletely silent about the influence of water
on the formation of oligoneric am do-carboxylic acids.
It is only in exanple 5 that the reaction of a |actam
with a carboxylic acid in the presence of considerable
amounts of water is described. Nanely, example 5
describes a reaction of 3 noles caprolactamwith 1 nole
lauric acid and 5.55 noles (100 g) water. However, a
direct conparison of exanple 5 with the data obtai ned
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in exanple 3, describing the same reaction in the
absence of water, does not provide a skilled person
with any information that water would influence the
formati on of oligoneric am do-carboxylic acids.
Moreover, as exanple 5 is related to the reaction of a
nol ar excess of |actaminstead of a nolar excess of
carboxylic acid, this exanple could not give any hint
that by reacting a lactamw th a carboxylic acid in the
presence of water as defined in present Claim1l the
formati on of oligomeric am do-carboxylic acids could be
avoi ded to a |l arge degree.

As, thus, the conbination of the paraneters of step (A
in the clained process is neither suggested in the
general teaching of docunment (1) nor in any of its
exanples, for this reason alone, the process of daiml
as the solution to the above stated problemis not

obvi ously derivable therefrom

The question arises then, whether the process of
Claim1 is rendered obvious by the conbi ned teaching of
docunents (1) and (2).

Docurent (1) discloses a process of reacting an a-
nmonoam no acid with an anhydride in the presence of

wat er, which acts as a noderator for the reaction and
prevents the formation of oxazolines, oxazolones and O

acyl or S-acyl derivatives (colum 1, line 60 to
colum 2, line 24).
In colum 2, lines 27 to 40, of document (1) it is

stated that it was surprising that the acylation with
an anhydride could take place in the presence of water
and that thereby the additional desirable effect was
obtai ned that undesired side reactions are m ni m sed.
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Therefore, the Exam ning Division was of the opinion,
that a skilled person had only to substitute the
anhydride by a carboxylic acid or acid ester in order
to come to the clained process and that such
substitution was evident.

However, the teaching in docunent (1) that the side
reactions are mnimsed nmust be seen in the conplete
context of its disclosure. As it is the aimof the
process described in docunent (1) to prevent or to
mnimze the formati on of oxazolines, oxazol ones and O
acyl or S-acyl derivatives, the m nimsation of the
formation of side reactions is to be understood as the
m ni m sation of such undesired conpounds. It may not be
deduced therefromthat any side reaction would be
prevented. As docunent (1) is conpletely silent about
the formation of oligoneric am do-carboxylic acids, a
skill ed person could not deduce fromthe teaching of
this docunent that by reacting a lactamwith 2 to 4

nol es of a carboxylic acid or ester per nole of |actam
in the presence of 20 to 40 noles of water per nole of
|actam the formation of oligoneric am do-carboxylic
acids could be prevented or m nimsed. This docunent
does not contain any useful teaching when trying to

sol ve the above nentioned problem

The process of Cdaim1 is thus not rendered obvi ous by
the isolated teaching of any of docunents (1) and (2)
nor by the conbi ned teaching thereof.

Claims 2 to 8 derive their patentability fromthe sane
i nventive concept as Caim1l on which they depend.



- 10 - T 0102/ 00

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of Clains 1 to 8
attached to the statenent setting out the grounds of

appeal, dated 20 Decenber 1999, and a description yet
to be adapt ed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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