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Summary of Facts and Subm ssi ons

3120.D

Eur opean patent application No. 92 201 955.9 clai mng
the priority date of 10 July 1991, was refused by a
deci si on of the exam ning division. The decision was
based on anended clains 1 to 13 filed with the
appellant's letter dated 17 Decenber 1993 with the

addi tional anmendnents in claiml requested in the
letter of 12 May 1994. These clains concern a catalytic
process for the production of hydroxylam ne by

oxi dati on of anmonia wi th hydrogen peroxi de.

The ground for the refusal was that the subject-matter
of anended claim 1 | acked novelty over the disclosure
of EP-A-0 208 311 (hereinafter Dl1). According to the
deci sion, although D1 concerned the production of

cycl ohexanone- oxi ne, the footnote on page 4 disclosed
that nitrogen protoxide (ie nitrous oxide NO was
formed by deconposition of hydroxylam ne, which was a
by- product of the process. Therefore, hydroxyl am ne was
produced at sone point in the process of DL.

Hydr oxyl am ne being a pol ar conpound, it was very
likely that a major part thereof would stay in the
aqueous liquid phase, where it was forned. The passage
of D1 referring to the deconposition of hydroxyl am ne
was not to be interpretated as necessarily inplying
that all the hydroxylam ne was deconposed. This was
enough to deprive the subject-matter of claim1l of
novel ty, even though cycl ohexanone-oxi ne, and not

hydr oxyl am ne, was the desired product in DI1.

The appel | ant | odged an appeal against this decision.
In reply to a comuni cation of the board of appeal, two
sets of anended clains were filed wwth the appellant's
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| etter dated 18 May 1999, as a nmain request and an
auxiliary request. Wth his letter dated 23 August
1999, the appellant submitted a set of anended cl ai ns,
as a main request in replacenent of the previous one,
as well as anended pages of the description. Caim1l of
the main request reads as foll ows:

"1l. Direct catalytic process for the production of
hydr oxyl am ne, by neans of the oxidation of ammonia

wi th hydrogen peroxide, in an organic solvent, water or
a mxture of water and an organi c sol vent, wherein the
catal yst is conposed of silicon, titanium and oxygen
and the structure of said catalyst is crystalline or
anor phous. "

Concerning the novelty issue, the appellant argued that
according to the authors of Dl the side reaction
produci ng hydroxylam ne in D1 was the hydrolysis of the
cycl ohexanone- oxi ne. A deconposition reaction, favoured
by al kalis, would then have given the nitrous oxide N,O
Thi s hypothesis was nade in order to explain the smal
anmount of N,Oin the gas phase and found support in
citations illustrating the conmon general know edge at
the date of D1, such as ref. 1 (Kirk-Q hner

Encycl opaedi a of Chem cal Technol ogy, second edition,
vol. 11 (1966), pages 493 to 508), ref. 2 (Organic
Chemistry, A R Day and M M Joullié, 1960, pages 330
to 331) and ref. 3 (Organic Chem stry,

J. B. Hendrickson, D. J. Cam G S. Hammond, 1970,
pages 468 to 471). Another hypothesis concerning the
formati on of N,O could be based on the oxidative

deoxi mati on of cycl ohexanone-oxi ne. The appel | ant
further argued that cycl ohexanone was not
guantitatively converted to the oxine in D1 and t hat
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t he cycl ohexanone woul d have quantitatively reacted
with hydroxylamne if the |atter had been present in
the liquid phase, as shown by ref. 2 and ref. 3. It was
not disclosed in the cited references that the forned
hydr oxyl am ne coul d derive fromthe direct oxidation of
ammoni a wi th hydrogen peroxi de. The appell ant al so put
forward argunents in favour of an inventive step with
respect to DI and D2 (EP-A-0 314 147).

The appel | ant requested that the decision of the
exam ni ng di vision be set aside and that a patent be
granted with anended clains 1 to 13 submtted with the
|l etter dated 23 August 1999 and the anended description
filed at the sane date. As an auxiliary request, the
appel | ant requested that a patent be granted on the
basis of the anmended cl ai maccording to the auxiliary
request submtted with the letter of 18 May 1999.

Reasons for the Deci sion

1

3120.D

The appeal is adm ssible.

Amended clains 1 to 13 of the main request neet the
requirenents of Article 123(2) EPC. In particular it is
di rectly and unanbi guously derivable fromthe paragraph
bri dgi ng pages 2 and 3 of the description as filed and
fromoriginal claim6 that the catalytic process is
carried out in an organic solvent, water, or a mxture
of water and an organic solvent. The features indicated
I n dependent clainms 2 to 13 are disclosed in the
original clains 2 to 13. The anendnents in the
description also fulfill the requirenents of

Article 123(2) EPC
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3. D1 di scl oses a catal ytic process for preparing
cycl ohexanone-oxi ne by reacti ng cycl ohexanone with
ammoni a and hydrogen peroxide in the liquid phase in
the presence of a catalyst such as a titanium
silicalite, optionally in adm xture with an inert
bi nder (see clains 1 and 2; colum 1, lines 14 to 22).
Dat a concerning the operating conditions and the
results obtained in Exanples 1 to 4 are reported in
Table 1 which also indicates the conposition of the gas
phase. According to the footnote bel ow Table 1,
"nitrogen protoxide derives fromthe deconposition of
hydr oxyl am ne, which forns in consequence of a paralle
reaction".

D1 does not concern the preparation of hydroxyl am ne
but the preparation of cycl ohexanone-oxi ne. However,
taking into account that hydroxylam ne was forned in a
side reaction, the question arises whether or not it
can be directly and unanbi guously derived fromthis
teachi ng that hydroxylam ne can be prepared by the
direct catal ytic oxidation of amonia wth hydrogen
per oxi de.

Dl itself neither gives the conposition of the liquid
phase nor di scloses which side reaction |eads to the
formation of hydroxylam ne. Furthernore, it is not
indicated in D1 that sonme hydroxylamne is stil

present in the |iquid phase of the exanples. Therefore,
only assunptions can be nmade as to how hydroxyl am ne
was produced, whether or not the whole anount of

hydr oxyl ami ne woul d be subsequently deconposed, and if
not, whether the undeconposed hydroxyl am ne woul d be
present in the liquid phase or would have reacted with
ot her conpounds thereof. The Appell ant has argued that,

3120.D Y A
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according to the authors of D1, the side reaction
produci ng hydroxylam ne, referred to in D1, was the
hydrol ysi s of cycl ohexanone-oxi me which | eads to

cycl ohexanone and hydroxyl am ne and can occur under the
amoxi mati on conditions used in the exanpl es of DL.
According to the appellant, only small anounts of

hydr oxyl am ne woul d be expected to form under the
experinmental conditions used in D1 since the

equi li brium constant favours the oxine formation. A
deconposition of the hydroxyl am ne enhanced by al kal
woul d subsequently occur and explain the presence of NO
in the gas phase. These argunents were supported by the
di sclosure in citations illustrating conmon genera

know edge, ie ref. 1, page 496; ref. 2, page 331;

ref. 3, page 470. The board observes that if these
assunptions were correct, then the hydroxyl am ne forned
in the side reaction would not result fromthe direct
catal ytic oxidation of ammopnia with hydrogen peroxide
but fromthe hydrolysis of cycl ohexanone-oxine, ie from
a process different fromthe clainmed one. Furthernore,

t he ammoxi mati on of cycl ohexanone takes place in the
presence of a titaniumsilicalite in a reaction nmedi um
conpri si ng ammoni a, hydrogen peroxi de, cycl ohexanone
and water, and the nechani sm of ammoxi mation over this
catalyst is not disclosed in D1. There is also no
evidence in the file that this mechani smwas known at
the relevant date of Dl. According to D3 (Journal of

Mol ecul ar Catal ysis, 69, (1991), pages 383 to 392,
publ i shed after the priority date of the present
application and cited in the search report), reports on
t he mechani sm of the reaction disclosed in D1 were
still not available in 1991 (see D3, page 384, first

par agraph of the chapter "results and discussion”). In
these circunstances, it is not clear to the board on
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whi ch basis the skilled person would directly and
unanbi guously derive from Dl that hydroxyl am ne was
formed by the direct oxidation of amonia wi th hydrogen
per oxi de.

Furt hernmore, D1 teaches that NO derives fromthe
deconposition of hydroxylamne. In the decision

appeal ed, it was assuned that the hydroxylam ne forned
in a side reaction would not be entirely deconposed and
that a part thereof would remain in the |liquid phase.
However, this is not directly and unanbi guously
derivable fromDl. In the board's view, the polar
character of hydroxylamne is not sufficient to support
this assunption since the question whether or not a
part of the hydroxylamne remains in the |liquid phase
al so depends on the conditions of the ammobxi mation
reaction and on the products contained in the reaction
medium It is disclosed in D1l that unreacted

cycl ohexanone is still present in the final liquid
phase (see columm 3, lines 1 to 5 and the conversion of
cycl ohexanone in Table 1). As pointed out by the
appel l ant, assum ng that a small anpunt of

hydr oxyl am ne was not deconposed, then the skilled
person woul d not expect this hydroxylamne to remain in
the liquid phase but to react with the unconverted

cycl ohexanone still present therein. For the preceding
reasons the board is not convinced that it would be

di rectly and unanbi guously derivable fromthe

di scl osure of D1 that hydroxyl am ne can be produced by
the direct catalytic oxidation of anmmonia w th hydrogen
peroxide in the presence of titaniumsilicalite as the
catal yst. Therefore, the process for preparing

cycl ohexanone- oxi ne di sclosed in D1 is not considered
as destroying the novelty of the clained process and
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the subject-matter of claiml1 neets the requirenent of
novelty over the disclosure of DI1.

The process according to claim1l of the main request is
al so novel with respect to D2 and EP-A-0 347 926
(hereinafter D4) cited in the search report. D3 was
publ i shed between the priority date and the filing date
of the present application. As the priority date can be
accorded to claim1l, D3 does not formpart of the state
of the art with respect to claim 1.

None of the docunents cited in the search report
concerns the preparation of hydroxyl am ne. Therefore,
none of them can be considered to represent the cl osest
state of the art.

According to the present application (page 1, line 6 to
page 2, line 7), the various processes whi ch have been
carried out so far to produce hydroxyl am ne are based
on the reduction to hydroxyl amoni um salts, of
derivatives of nitrogen at a higher oxidation state,
such as nitrogen oxides, nitrites or nitrates. This
reducti on can take place by neans of catalytic

hydr ogenati on. One of the di sadvantages of such
processes is the risk of formation of explosive m xture
N,OtH, and al so the necessity of regenerating the

catal yst by a | abourious process. Furthernore, the
coproduction of amoniumsalts is inevitable, both in
the reduction stage and subsequently during the
production of solutions of free hydroxylam ne in water
or in alcohol. Starting fromthis prior art, the
probl em underl yi ng the patent application can be seen
in the provision of another process for the production
of hydroxyl am ne.
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It is proposed that this problem be solved by the
direct catalytic oxidation of anmonia w th hydrogen
peroxi de, in an organic solvent, water or a m xture of
wat er and an organic solvent, in the presence of a
catal yst as defined in claim1. In view of the yields
of hydroxyl am ne obtained in the exanples of the
description, the board is satisfied that the probl em
has actually been sol ved by the cl ai ned process.

As indicated above, D1 does not concern the production
of hydroxyl am ne but the preparation of cycl ohexanone-
oxi me by reaction of cycl ohexanone wi th amoni a and
hydrogen peroxide in the presence of titanium
silicalite as a catalyst. Already for this reason, the
board doubts that the skilled person confronted with
the problem stated above, nanely the production of
hydr oxyl am ne, woul d have consi dered this docunent as
being of interest. Even if the skilled person had paid
attention to D1, this docunment woul d have been of no
assi stance to himsince the sole information about the
possi bl e formati on of hydroxylam ne is that given in
the footnote on page 5, which teaches that
hydroxyl am ne fornmed in a side reaction is deconposed.
The skilled person would not have relied on a process
whi ch | eads to the deconposition of the product he
wants to obtain. Furthernore, as already pointed out
above, D1 does not disclose which side reaction was
assuned to give sone hydroxylam ne during the

amoxi mati on process nor does it nmention the nechani sm
of the ammoxi mation reaction over titaniumsilicalite.
Therefore, the disclosure in the said footnote could
not have suggested to the skilled person that

hydr oxyl ami ne can be produced in a reasonable yield by
direct catalytic oxidation of anmonia w th hydrogen
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peroxide in an organic solvent, water, or a mxture
thereof, in the presence of a catalyst as defined in
claiml1, in particular a titaniumsilicalite.

D2 di scl oses a process for the synthesis of N, N

di al kyl - hydroxyl am nes by reaction of the correspondi ng
secondary dial kyl ami nes with hydrogen peroxide in the
presence of a catalyst based on titaniumsilicalite
(see claim1). In Exanple 1, N, N-diethyl hydroxyl am ne
is prepared by reaction of diethylamne with hydrogen
peroxide in the presence of a titaniumsilicalite in
t-butyl alcohol. In the board's view, the skilled
person could not have expected, in view of this
teachi ng, that hydroxylam ne m ght be obtained in a
reasonabl e yield by the direct oxidation of amnia

W th hydrogen peroxide in the presence of titanium
silicalite since he was aware of the much higher
reactivity of ammoni a conpared to diethylamne. As
enphasi sed by the appellant, in the case of the
synthesis of N, N-di et hyl hydroxyl am ne the single
hydrogen atom bound to the nitrogen atom of

di et hyl am ne has to undergo oxidation in order to
obtain the desired product, whereas the preparation of
hydr oxyl am ne by direct catal ytic oxidation of ammonia
wi th hydrogen peroxide would require the oxidation of
only one of the three avail abl e hydrogen atons.

D4 does not concern the preparation of hydroxyl am ne
but a catalytic process for the manufacture of oxines
by ammoxi mati on of the correspondi ng carbonyl
conpounds. It contains no information which could point
towards the clai med process, even when considered in
conbi nation wth the teaching of D1 and D2.
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It follows fromthe above that the subject-matter of
claim1l according to the nain request also neets the
requi renent of inventive step set out in Articles 52(1)
and 56 EPC

Caim1l being allowable, the sane applies to dependent
clainms 2, 4 and 7 to 9 to which the priority date can
al so be accorded and whose patentability is thus
supported by that of claiml.

Dependent clainms 3, 5, 6 and 10 to 13, contain sone
features which are not disclosed in the priority
docunent (titaniumsilicalite of type 2 in claimS3;
anmmonia fed in the formof gas in claimb5; the higher
concentration of the solution of hydrogen peroxide in
claim®6; the whole features of claim10; the higher
nol e rati os of amoni a: hydr ogen peroxide in claim 11,
the "isothermal" reactor in clains 12 and 13). The
board observes that in view of the point of |aw
concerning the interpretation of the expression "the
same invention” in Article 87(1) EPC, which was
referred to the Enl arged Board of appeal under the file
nunber G 2/98 (see QJ EPO 1998, 509 to 510), it m ght
be questi onabl e whether the priority date can be
accorded to these dependent clains. However, this
guestion can renmain open, since even if the priority
date were not valid for these clains and D3, thus,
fornmed part of the state of the art, the subject-matter
of these clains would be considered to neet the

requi renents of patentability with respect to the cited
prior art including D3.

D3 concerns the ammoxi mati on of cycl ohexanone over a
titaniumsilicate nolecular sieve, TS-2. It reports the
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catalytic activity and selectivity of this catalyst and
ot her catalysts in the ammoxi mati on of cycl ohexanone
and ot her carbonyl conpounds w th anmoni a and hydrogen
peroxi de. Mechanisns for the formation of

cycl ohexanone- oxi me and peroxy-di cycl ohexyl am ne are
proposed on the basis of the studies carried out at

di fferent tenperatures and reactant concentrations (see
page 383, abstract; pages 390 to 391). The first
mechani sm of reaction proposed on page 390 conprises a
step in which a peroxytitano conplex would react with
NH; to form hydroxyl am ne which would thus react with
cycl ohexanone to form cycl ohexanone-oxi ne. The second
mechani sm proposed in D3 conprises the formation of
cycl ohexylimne as the internedi ate product. However,
D3 teaches on page 391 that the second nechani sm
contrary to the first one, also explains the formation
of the major by-product, ie peroxy-dicycl ohexyl am ne.
Therefore, the second nechani sm woul d be consi dered by
the skilled person as the nost plausible one.
Furthernore, in the hypothetical first nechani sm of
reacti on the hydroxyl am ne which is supposed to be
formed woul d i nmedi ately react with the cycl ohexanone
of the reaction nediumto formthe desired

cycl ohexanone-oxi ne. Therefore, the hypothetical first
mechani sm of reaction disclosed in D3 does not destroy
the novelty of the process of production of

hydr oxyl am ne by direct catal ytic oxidation of ammonia
wi t h hydrogen peroxi de as defined in dependent

clains 3, 5, 6 and 10 to 13.

Regardi ng i nventive step, the board' s considerations in
points 4 to 4.3 above apply |i kew se to dependent
clains 3, 5, 6 and 10 to 13. Furthernore, as D3 does
not concern the production of hydroxylam ne, but the
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oxi mati on of cycl ohexanone using ammoni a and hydrogen
peroxi de over a titaniumsilicalite, the skilled person
confronted with the problem stated above would, a
priori, not have paid any particular attention to this
docunent. Even if he had not discarded D3, he woul d
have inferred therefromthat the second nechani sm of
reaction involving the formati on of cycl ohexylimne as
the internedi ate product and not hydroxylamne, is the
nost plausible or the correct one since it can al so
explain the formati on of the major by-product, contrary
to the first hypothetical nechanism (see point 6.1
above). In these circunstances and as D3 contains no
further information suggesting that hydroxyl am ne m ght
be obtained by direct oxidation of anmonia with
hydrogen peroxide in the presence of a titanium
silicalite, this docunent woul d not have given the
skilled person a hint towards the clainmed process, even
taken in conbination with the teaching of D1, D2 and
D4. Therefore, the subject-matter of dependent

claims 3, 5, 6, and 10 to 13 also fulfills the

requi renent of inventive step.
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O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent with clains 1 to 13 according
to the main request filed with the |etter dated

23 August 1999 and the adapted description (pages 1,
la, and 2 to 8) filed at the sane date.

The Regi strar: The Chai r man:

S. Hue R Spangenber g
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