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Summary of Facts and Subm ssi ons

0438.D

This appeal is fromthe decision of the Opposition
Division to reject the oppositions and to maintain
Eur opean patent No. 0 573 578 on the basis of five
clainms as granted, the only independent claimreading:

"1. A process for preparing a hal ogen-free hydroxy-
pol yal kene am ne conposition by first reacting a

pol ybut ene havi ng an average nol ecul ar wei ght of from
400 to 2200 or a pol ypropyl ene havi ng a nunber of
average nol ecul ar wei ght of from 170 to 2200 with

hydr ogen peroxide in the presence of an organic
carboxylic acid and an acid catal yst and then reacting
t he obt ai ned epoxi di zed pol ybut ene or epoxi di zed

pol ypropyl ene at a tenperature of from 185 to 300°C in
a closed vessel at a pressure of up to about 2.1 MPa
(300 psi) with an excess of from2 to 20 noles per nole
of said epoxidi zed pol ybut ene or epoxidi zed

pol ypropyl en of at |east one type of an am ne conpound
being a primary or secondary nonoam ne, a primry or
secondary diamne or a primary or secondary pol yam ne."

The dependent clains refer to preferred enbodi nents of
the process of Caiml.

Two notices of opposition, based on | ack of novelty and
inventive step (Articles 100(a), 54(3) and 56 EPC)

cited inter alia the foll ow ng docunents:

(1) WO A-92/12221;
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(3) "Oxidations in Organic Chem stry", M Hudlicky,
ACS Monograph 186, American Chem cal Society,
Washi ngton D.C. 1990, pages 10 to 12;

(4) "Oganic Peroxides, Vol. 1", D. Swern, WIey-
I nterscience, J. Wley and Sons, New York 1970,
pages 340 to 369;

(5 US-A-3 794 586 and

(6) DE-A-2 520 267.

In its decision, the Qpposition Division dismssed the
objection under Article 123(2) EPC raised | ate during
t he opposition proceedings and found that the subject-
matter of the clains as granted was based on the
application as filed. An objection concerning validity
of the priorities clainmed by docunent (1) was held to
be irrelevant to the question of novelty since
docunent (1) did not disclose any use of an acid

catal yst for epoxidation. Further it was found that a
skill ed person would not have used the am nation
conditions specified in docunent (6) in the process of
docunent (5) in the expectation of inproving the yield
of am nation since docunment (5) taught that using

t enper at ures above 180°C would | ower the yield.
Therefore, the clained subject-matter was held to be
not obvious to a person skilled in the art.

During the appeal proceedi ngs the Respondent
(Proprietor) filed anmended sets of clains in three
auxiliary requests under cover of l|letters dated 13 and
24 Novenber 2003.
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Claim1l1l of auxiliary request | differs fromthat of the
mai n request only in that the acid catalyst is
specified as being "selected fromthe group consisting
of met hanesul fonic acid, toluenesulfonic acid, sulfuric

acid and phosphoric acid and m xtures thereof".

Claim1l1l of auxiliary request Il differs fromthat of
the main request in that the term"an acid catalyst” is
repl aced by "a m xture of phosphoric and sul furic

aci d".
Claim1l1l of auxiliary request IIl differs fromthat of
auxiliary request Il by substituting the range of

tenperature of "from 185 to 300°C' by a range of "from
230 to 285°C'

Oral proceedi ngs before the Board of Appeal were held
on 1 Decenber 2003 in the course of which the Board
addressed the question of whether docunment (5) was a
reasonabl e starting point for the assessnent of

i nventive step and the Respondent filed a further set
of anended clains in auxiliary request |V.

Claim1 thereof differs fromthat of auxiliary request
1l by the features "wherein the amount of hydrogen
peroxide is 1.5 to 2.0 noles per nole of polyal kene
based upon the nunber of average nol ecul ar wei ght of

t he pol yal kene, and the amount of the carboxylic acid
is 0.15 to 0.5 noles per nole of polyal kene based on

t he nunber average nol ecul ar wei ght of the pol yal kene"
i ntroduced between the terns "sul furic acid" and "and
t hen reacting".
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The Appel lants (Opponents) in witing and at the oral
proceedi ngs submtted inter alia the foll ow ng
arguments:

- The cl ai ned subject-matter was antici pated by
docunent (1) since the acetic acid contained in
the 40% peracetic acid (hereinafter PAA) sol ution
was an acid catalyst within the definition given
in the patent in suit.

- The subject-matter of Claiml was not inventive in
vi ew of docunent (5) which turned out to be
unfeasible in respect of am nation. It was obvious
to those skilled in the art to apply the nore
severe conditions of docunent (6) in order to
performam nation. If, alternatively, docunment (6)
was used as the closest prior art, it was obvious
to use a different olefinic substrate in order to
provi de an alternative hydroxyal kene am ne
pr oduct .

The Respondent did not agree with the assessnent of the
|ate-filed ground of opposition under Article 100(c)
EPC as regards the main request and argued in essence
as foll ows:

- The subject-matter of Caim1l was novel over the
di scl osure of docunment (1) since it did not cover
the presence of a prefornmed PAA during the
epoxi dation but instead an acid catal yst which was
not present in docunent (1). The acetic acid
contained in the PAA was a solvent and did not act
as a catal yst.
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Docunent (5) was the only prior art on file which
related to the products ainmed at in the patent in
suit. Nevertheless, it was admtted that such

products were known in the art and obtai nabl e by
prior art processes referred to in the patent in

suit.

Starting fromdocunment (5) as the closest prior
art, the problem solved by the claimed process was
not only to inprove the yield of am nation - which
was achi eved by the particular am nation
conditions - but also a sinplified epoxidation
step by omtting a separate step of preparing PAA
from hydrogen peroxi de.

As regards the epoxidation step, the proposed

sol uti on was not obvious since in the process

di scl osed in docunent (5) no acid catal yst was
present and both, docunents (5) and (6) taught the
use of preformed PAA. Further, the clained in situ
formati on of PAA in the presence of polyal kyl ene
was not suggested by the prior art.

Regarding the am nation step, it was not obvious
to conbi ne docunents (5) and (6) since they
related to different starting materials. Further,
there was no reason to select fromdocunent (6) a
reaction tenperature of nore than 185°C with a
view to inproving the amnation yield while
docunent (5) recomended not working at reaction
t enper at ures above 180°C.
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The Appel lants requested that the decision under appeal
be set aside and that the patent be revoked.

The Respondent requested that the appeal s be di sm ssed,
alternatively, that the decision under appeal be set
asi de and that the patent be naintained on the basis of
either of the auxiliary requests 1 to 3 filed with the
letters of 13 and 24 Novenber 2003 or auxiliary request
4, filed in the oral proceedings.

Reasons for the Decision

0438.D

Novelty (all requests)

The Board is satisfied that the clainmed process is not
anticipated by the cited prior art. Wile there is no
need to give further details here since the appeals
fail for lack of inventive step, the Board neverthel ess
deens it appropriate to deal briefly with that issue.

Lack of novelty had been objected only in view of
docunent (1) which also discloses a two step process
for produci ng hydroxypol yal kene am nes by first
reacting pol yolefine with an oxidising agent to give an
epoxi de which is then reacted with an am ne under
particular conditions. It is uncontested by the parties
that exanples 7 to 11 of docunment (1) describe

am nation conditions corresponding to the second step
in Cdaim1l of the main request. Exanples 7 and 8 start
out froma comercially avail abl e pol yi sobut ene epoxi de
and exanples 9 to 11 start out from a polyi sobutene
epoxi de derived from pol yi sobutene comrercially
avai |l abl e under the trade nanme "U travis 30". The
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epoxi dation of Utravis 30 is disclosed in exanple 1,
according to which 150.5 grams of 40% PAA in
conbination with 4.2 grans sodium acetate is used for
oxi dation. This corresponds to the statenment in
docunent (1) that the preferred oxidising agent is PAA,
generally used as a 40% PAA sol ution together with
about a 5% equi val ent of sodium acetate as conpared to
the PAA (page 6, lines 24 to 27).

Sol utions containing 40% wt of PAA are generally known
in the art and commercially available. Typical
solutions contain in addition 40% w acetic acid, 5% w
of hydrogen peroxide and 1% w of sulfuric acid, the
|atter as an acid catal yst which catal yses the
formation of PAAin the equilibriumw th acetic acid.
It is further known that, for particular uses where the
acid is undesirable, sodiumacetate can be added to
neutralise the acid catalyst in the solution

(docunent (4), page 341, lines 9 to 17 and 32 to 35,
page 342, second paragraph, and page 367, | ast

par agr aph, to page 368, line 14).

Docunent (1) does not specify the PAA solution it uses,
but a person skilled in the art readi ng docunent (1)
will realise that if the 40% PAA sol ution nmentioned in
docunent (1) ever contained any acid catal yst, this

wi || have been neutralised by the addition of sodium
acetate and will no | onger be present.

The Appel lants argued that the acetic acid present in
t he 40% PAA solution would al so performas an acid
cat al yst.
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However, acetic acid is a carboxylic acid and the only
one present in a conventional 40% PAA solution. In
contrast, Caiml requires the presence of two acids, a
carboxylic acid and an acid catal yst which are
different as is corroborated by the description of the
patent in suit (page 7, lines 22 to 26). It is nowhere
suggested in the patent in suit that those acids m ght
be represented by one and the sanme conponent nor does
docunent (1) propose that any equilibriumacetic acid
present in the PAA solution nentioned in docunment (1)

m ght perform as an acid catal yst for whatever reaction.

The Board concludes, therefore, that the subject-matter
of Caiml has to be regarded as bei ng novel .

| nventive Step (nmain request)

Cl osest prior art and technical problem

The patent in suit and in particular the subject-matter
of Claiml relates to a process for preparing a

hal ogen-free hydroxypol yal kene am ne conposition

(page 2, lines 5 to 11).

The object of the patent in suit is stated to consi st
in providing a further process for the preparation of
hal ogen-free hydroxypol yal kene am nes (page 2, |lines 46
to 47). The Respondent admitted that such products were
di scl osed not only in docunent (5) but were al so known
fromother prior art under Article 54(2) EPC referred
toin the patent in suit under the section "Background
of the Invention" (see in particular page 2, lines 25
to 29).
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The Opposition Division and the parties in their
witten subm ssions took docunment (5) as the starting
point for investigating inventive step. This docunent
al so discloses a two-step process for producing the
sanme product as in the patent in suit, nanely a

hydr oxyal kyl - substi tuted pol yam ne which is hal ogen-
free, by first reacting a polyolefin with a 40% PAA

sol ution containing 5% equi val ent of sodium acetate as
conpared with the PAA and then reacting about equi nol ar
anounts of the obtained polyolefin epoxide with a

pol yam ne under atnospheric pressure at a tenperature
of 15 to 180°C (colum 2, lines 28 to 60). Six exanples
(exanmples 3 to 8) indicate that the conversion of the
am nation reaction, based on the epoxide, is near 100%

The Respondent, in the patent in suit (page 15, line 20,
to page 16, line 7) and during the exam ning
proceedi ngs (Exhibit D filed under cover of a letter
dated 14 August 1996), provided evidence that the
process of docunment (5) did not furnish any am nation
reaction at all but nmerely an inhonbogeneous m xture of
starting materials. Since the Respondent's evidence was
not contested by the Appellants, the Board concl udes

t hat docunent (5) is obviously defective as would be
readily recogni sed by those skilled in the art when
trying to reproduce its disclosure.

It is case |aw of the Boards of Appeal that the
starting point for the assessnment of inventive step
shoul d be one which is at |east "prom sing"” (see Case
Law of the Boards of Appeal of the EPO 4'" editi on,
|.D.3.), in the sense that there was sone probability
of a skilled person arriving at the clained invention.
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Quite apart fromthe fact that a skilled person woul d
normal |y not consider an obviously defective disclosure
at all, the Board deens it in particular artificial to
sel ect such defective disclosure as a starting point
for evaluating inventive step, when there exists other
prior art which is not doubted with regard to its

di sclosure but is also directed to the sane purpose or
effect as the patent in suit. Therefore, the defective
di scl osure of docunment (5) cannot be taken as the nost
prom si ng and, hence, appropriate starting point for

t he assessnent of inventive step.

The Appellants, alternatively, relied on docunent (6)
as the closest prior art. This docunent relates to a
process for producing a m xture of al kanol am nes
obtained in a two-step process by first reacting a

m xture of nonoolefins in a known manner with PAA to
formthe epoxide and then reacting the epoxide with an
equi nol ar anmount or a surplus of up to 15 nol es of

pol yam ne per nole of epoxide at a tenperature of 100
to 230°C at atnospheric pressure or in a closed vessel
under el evated pressure (page 2, line 1, to page 3,
last full paragraph).

The Respondent argued that the products obtained by the
process of docunment (6) were totally different from

t hose achieved in the patent in suit since the starting
mat erial in docunent (6) was a m xture of nonool efins
having statistically distributed internal double bonds
while the starting material in the patent in suit were
pol yol efi ns havi ng a double bond in the end group.
Therefore, so it argued, docunment (6) did not qualify
as the closest prior art.
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It is undisputed that the nonool efins in docunent (6)
are derived fromparaffins with up to 24 carbon atons
and encl ose enbodi nents which are not necessarily

di stingui shable from a pol ypropylene in the | ower part
of the clainmed nol ecul ar weight ranging from 170

to 2200. Further, the position of the double bond does
not figure in Claiml1 of the patent in suit but it
follows fromthe description that the preferred

pol yol efi ns have a double bond in position 1 or 2.
Structures with a double bond in position 2 are,
however, covered by the olefins used in docunment (6) as
is apparent fromthe fornmula of the products given on
page 1 wherein Ry stands for an al kyl group having from
1 to 21 carbon atons. Thus, the difference between the
pol yol efins of the patent in suit and the nonool efins
of docunment (6) resides in the fact that in the latter
case the doubl e bonds are statistically distributed
over the internal positions but not over position 1
the end position. The Board, therefore agrees with the
Respondent in so far as the starting material of
docunent (6) necessarily consists of a m xture of
different olefin structures wherein those structures
havi ng a double bond in the end position are excl uded.

Therefore, the Board concludes that, in the present

case, the nost suitable starting point is the prior art
process nentioned in the patent in suit on page 2,

lines 25 to 29, from which, according to the Respondent,
t he sane products were obtainable as in the patent in
suit via imnation of an ozonolysis product of a

pol yol efin and final hydrogenation of the imne.
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No conparative exanples are on file in relation to this
prior art. Therefore, the technical problemto be
solved in view of such prior art cannot be consi dered
to consist in an inprovenent of the yield of the final
amnes or a sinplification of the epoxidation as was
suggested by the Respondent in view of docunent (5) but
remains what is stated in the patent in suit, i.e.
providing an alternative for the preparation of

hal ogen-free hydroxypol yal kene am ne fuel additives.

The Board has no reason to doubt that this technical
problemis actually solved by the two-step process of
Claim1. In particular, the exanples of the patent show
t hat al nost 100% conversion into the epoxide

(Exanple 1) and a yield of am nation based on the
avai | abl e epoxi de of as high as 81% (Exanpl e 8) can be
achi eved.

Eval uati on of inventive step

It remains to be decided whether, in view of the cited
prior art docunents, it was obvious for soneone skilled
in the art to solve the above technical problemby the
clainmed neans, i.e. by a process wherein an epoxide is
formed in the first step by reacting the polyolefin

wi th hydrogen peroxide in the presence of an organic
carboxylic acid and an acid catal yst and the epoxide is
reacted in the second step with an excess of 2 to 20
nol es per nol e epoxi de of an am ne conmpound in a cl osed
vessel at a tenperature of 185 to 300°C and a pressure
of up to 2.1 Mra.
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A skilled person faced with the above technical problem
and | ooking for other processes suitable for the sane
obj ect of providing hal ogen-free hydroxypol yal kene

am nes woul d conme across the am nation process of

ol efin epoxi des di sclosed in docunents (5) and (6),

si nce docunent (5) addresses exactly the sane products
to be achi eved and docunent (6) relates to the

production of al kanol am nes of simlar structure.

It woul d, however, disregard docunment (5) in respect of
the am nation procedure after realising that its

di scl osure i s unfeasible and thereby al so disregard the
war ni ng given therein not to apply reaction

t enper at ures above 180°C to avoid side reactions and

| owering of the yield, since it follows fromthe
rewor ki ng of the exanples of document (5) that no

am nation takes place even at much | ower tenperatures
of about 110°C (see Duplications of Exanples 3 and 4 in
docunent (5) given in the patent in suit and Exhibit D
filed during the exam nation proceedings).

On the other hand, it is apparent from docunent (6)
that am nation yields of generally above 80% are
obt ai nabl e for various epoxide m xtures if a surplus of
6 or 8 noles am ne per nole epoxide is used at
tenperatures of 115 to 230°C both in an open or closed
vessel at atnospheric or elevated pressure (Exanples 1
to 3) or if equinolar anpbunts of epoxide and am ne are
used at 200°C at atnospheric pressure and in the
presence of glycerine as catal yst (Exanple 4). The best
results, i.e. 90% conversion or nore of the epoxide
into the am ne, are obtained under the am nation
conditions of Exanple 2 (nole ratio of epoxide to am ne
of 1:8 at 200°C and 5 to 20 atnospheres) for the sane
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products (A, B and E) as under the conditions of
Exanple 1 (115 to 130°C and at nospheric pressure) or of
Exanple 3 (25 to 30 atnospheres, i.e. 24.5 to 29.4
MPa). The Board notes that the conditions of Exanple 2
correspond to those presently clained in the am nation
st ep.

No reason was given by the Respondent why the

pol ybut ene and pol ypropyl ene epoxi des nentioned in
Claim1l1l of the patent in suit should not react in the
sanme manner as those used in docunment (6). On the
contrary, considering the higher sterical hindrance in
t he epoxi des used according to docunment (6) due to the
fact that they are derived fromolefins with
statistically distributed internal double bonds only, a
person skilled in the art would have expected at | east
the sane reactivity for the epoxides in the patent in

suit.

The Board concludes, therefore, that a skilled person
had a clear incentive for selecting fromthe various
am nation conditions mentioned in docunent (6) those of
Exanple 2 in order to provide an alternative process of
produci ng a hal ogen-free hydroxy pol ybutene or

pol ypr opyl ene am ne conposition.

Thus, no inventive nerit can be attributed to the
am nation step of present Claim1l alone.

2.2.3 None of the docunents on file discloses the epoxidation
of pol ybutene or pol ypropyl ene as presently cl ai ned,
i.e. with hydrogen peroxide in the presence of an
organi c carboxylic acid and an acid catal yst. Since no
functional interaction exists between the epoxidation

0438.D
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and the am nation, it has to be assessed whet her an
inventive nerit can be based on the epoxidation step as
such.

The Appel lants argued that the advantage of this step
resided in the fact that PAA was fornmed in situ which,
conpared to the conmon epoxidation routes applied in
docunents (5) and (6), rendered superfluous any
formati on of PAA in a separate step and required |ess
anounts of carboxylic acid such as acetic acid since no
equilibration with the PAA was necessary.

The in situ formati on of PAA from hydrogen peroxide in
t he presence of both sulfuric acid as a catal yst and
acetic is, however, known from docunent (3) as an
alternative to a preforned PAA solution, such as the
commercially avail abl e 40% PAA sol utions (page 11, | ast
full paragraph, to page 12, line 1). The advant ages of
avoi di ng separate PAA formation and savings in acetic
acid as clained by the Respondent follow as a self-

evi dent consequence of this process.

The Respondent argued that a person skilled in the art
woul d not have tried to carry out epoxidation of the
highly reactive olefinic substrates with end group
doubl e bonds in the presence of acids due to the danger
of explosion. It did not, however, support this

al l egation with evidence.

On the other hand, it is known from docunent (3) that
the in situ formation can be carried out in the
presence of the substrate to be oxidised, in which case
the reaction drives to conpletion at noderate
tenperatures (page 11, loc. cit.). Further, epoxidation
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of double bonds is said to be the nost inportant
application of PAA (page 12, lines 8 to 9).

Therefore, given the information in docunent (3),
soneone skilled in the art |ooking for alternative
processes woul d have considered the in situ formation
of PAAin the presence of an olefinic substrate in
order to drive the reaction to conpletion under the
nost i nportant application conditions of PAA

Thus, no inventive nerit can be attributed to the
epoxi dation step either.

2.2.4 The sane applies to the aggregation of the am nation
and epoxi dation steps, since no unexpected effect can
be derived fromit.

2.3 For these reasons, the Board concludes that, in order
to solve the technical problem of providing an
alternative process as set out under 4.1.8 above, a
person skilled in the art would have tried the epoxide
am nation disclosed in docunent (6) with a reasonable
expectation of success. It would further have
consi dered the epoxi de production disclosed in docunent
(3) viain situ formation of PAA in the presence of the
ol efinic substrate as a variation which is suitable as
an alternative for the conmon epoxidation wth
conmer ci al PAA sol uti ons.

Consequently, the Respondent's nmin request nust fai
since the subject-matter of aim1l | acks an inventive
step and does not neet the requirenents of Article 56
EPC.

0438.D
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| nventive step (auxiliary requests)

None of the additional features of the auxiliary
requests 1 to 4 are suitable to support the presence of
an inventive step since they are either already
contained in the cited prior art and suggested for the
sanme purposes as in the patent in suit, namely the
formati on of PAA and the am nation of the epoxides (see
docunents (3) and (4) for the selection of sulfuric or
phosphoric acid as the catalyst in auxiliary requests 1
and 2; docunment (6) for a tenperature of 230°C during
amnation in auxiliary request 3), or are design
options for which no particul ar advantage i s apparent
(amounts of hydrogen peroxi de and carboxylic acid to be
used in the epoxidation step according to auxiliary
request 4).

Therefore, these requests nust al so be dism ssed for
| ack of inventive step of the clainmed subject-matter



Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. Eur opean patent No. 573 578 is revoked.

The Regi strar: The Chai r man:
G Rauh P. Krasa

0438.D
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