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Summary of Facts and Subm ssi ons

0232.D

This appeal lies fromthe decision of the Exam ning
Di vi sion refusing the European patent application
No. 90 101 778.0 (publication No. 0 381 130) on the
ground that the then pending:

Clains 1 to 9 filed with letter of 22 May 1995

did not involve an inventive step pursuant to Article
56 EPC in the light of the disclosure of the docunent:

(2) DE-A-3 305 202.
Furthernore, the Board will also refer in the present

decision to the foll ow ng docunents cited in the search
report, in the application as filed or by the

Appel | ant:

(1) US-A-2 928 883

(3) DE-A-3 603 100

(4) Ilzvest.Akad.Nauk S.S.S. R, Odel. Khim Nauk,
1958, 841-845. (see. Chem cal Abstracts, 53, 1111
(1959)

(5) J. Og. Chem, 25, 1312-1322 (1960)

(6) Ilzvest.Akad.Nauk S.S.S. R, Ser. Kim, 1963, (11),
1946- 1947 (see. Chem cal Abstracts, 60, 5325g

(1964)

(7) Dokl. Akad. Nauk S.S.S.R 149, 330-333 (1963),
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(see. Chemi cal Abstracts, 59, 6215q)

(8) US-A-2 209 000

(9) J. Phys. Chem, 44, 275-296 (1940)

(10) J. Am Chem Soc., 65, 1271-1272 (1943)

(11) J. Am Chem Soc., 82, 3091-3099 (1960)

(12) "Survey of Organic Synthesis", Calvin A Buehler
and Donald E. Pearson, Wley - Intersciences, NY
(1970), pp. 356-359

(13) Partial translation in English of "Synthesis and
Functi on of Fluorine Conpounds", CMC Co., Ltd.

Tokyo (1987), pp. 15, 34, 35, 155-157, 177

1. Claim1, which was the sol e i ndependent claimof the
said set of claine 1 to 9 read as foll ows:

"“A process for the production of 1,1,1-trichloro-2-
nitroet hane which conprises reacting 1, 1-
di chl oroet hyl ene of the formula (1):

a ,C=CH, (1)

With nitric acid or its salt and hydrogen chl ori de or
its salt to obtain a conpound of the formula (I1):

A 3G CH,- NG, (1)

the reaction being carried out in an agueous systemto
which an inert organic solvent may be added at 0-100°C
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in a seal ed vessel or at 0-40°C in an open system and
each of nitric acid and hydrogen halide being used in
0.5 to 5 equivalents."

The Exam ning Division held, considering docunent (2)
as the closest prior art and the probl emunderlying the
application as providing a process for the preparation
of O ;G CH,NG,, using dichloroethylene as starting
material, that

the skilled person having regard to the teachi ng of
(2), in particular Exanple 1, where CF=CH, i s reacted
with HF and HNO; to give CF;- CH,- NG, woul d have

consi dered the use of HO in the anal ogous reaction

i nvolving O ,C=CH, to form d ;C CH,-NO, and so arrive at
the clai ned process (point 1 of the Reasons).

Together with the Statenents of G ounds of appeal the
Appel I ant (Applicant) filed six requests (a main
request and five auxiliary requests), those requests

t herefore superseding the request on which the decision
of the Exam ning Division was based.

- Claiml of the main request is the sane as the
request refused by the Exam ning Division, except
that the expression "hydrogen halide" was replaced
by "hydrogen chloride" and the expression "to the
conpound (1)" was added at the end of this claim

- Clains 2 and 3 of the main request were anended
with respect to the clains 2 and 3 of the request
refused by the Exam ning Division insofar as the
expression "or hydrogen brom de", after "hydrogen
chloride", was deleted; the term"halide", after



0232.D

- 4 - T 0961/ 96

"hydrogen" was replaced by the term"chloride" and
the expression "to the conmpound (1)" was added
after "0.5 to 5 equival ents".

Those anmendnents were nmade to overcone an objection
rai sed by the Examning Division in the portion
"Further Points" follow ng the Reasons for the
Deci si on.

- Clains 4 to 9 of the main request are the sane as
the clains 4 to 9 of the request refused by the
Exam ni ng Di vi si on.

The Appellant, in his Statenment of G ounds of Appea
submitted in essence that:

The Examining Division erred in considering that the
substitution of "F* wth "C" was obvious since the
synt hetic processes for organic fluorine conpounds and
organi ¢ chorine conpounds are greatly different.
Furthernore, it was not obvious to use HO instead of
HF as a reaction reagent, since HF and HO are greatly
different in reactivity:

- The nucl eophilic substitution of hydroxyl in
al cohol s by an hal ogen involves different reagents
dependi ng on whether F or C is invol ved.

- F, is not generally used in fluorination of
aromati c systens, whereas C, is generally used.

- The nost general nethod of synthesizing an organic
fluorine compound is to utilize replacenent of
hal ogens by fluorine. It is known that such a
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reacti on does not easily proceed in the case of
chl ori ne.

- The hal ogens conpounds are divided into three
portions: "fluorine conpounds”, "chlorine and
brom ne conpounds” and "i odi ne conpounds", and the
person skilled in the art is not therefore
directed to transfer reactions and results
achieved with "fluorine conpounds” to "chlorine
and brom ne conpounds”.

- It is well known that HF and HO differ greatly in
reactivity with olefins. HF is known to react with
hal ogenated ol efins extrenely easily dependi ng on
the structure of the substrate (see the copy of
the sworn declaration Il submtted before the
Patent and Trademark Ofice of the United States
of America and submtted with the Statenents of
Grounds of appeal; docunents (9), (10), (12) and
(13)). For exanple, HF is known to react snoothly
with 1,1-dichloro-ethylene at 65°C (see docunent
(10)). On the other hand, in the reaction of 1, 1-
di chl oro-ethylene with HO, an anhydrous ferric
chloride is requested (see docunent (8)).

- Also, it is assuned that hydrogen halide is an
el ectrophilic reagent which reacts first with
olefins by an initial attack of H. In the reaction
of HF wi th pol yhal ogenat ed ol efins, however, there
occurs a predom nant nucl eophilic attack by F (see
docunent (11)).

The appel |l ant concluded that the fact that HF is
capabl e of undergoing an addition reaction on CF=CH, to
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produce CF;CH,NO, as descri bed in docunent (2) neither
suggested the reaction of CF=CH, with HO as cl ai ned,
nor enabl ed the person skilled in the art to infer the
reaction result by anal ogy.

The appel |l ant pointed out, furthernore, that Exanple 4
of docunment (2), and not Exanple 1 was the cl osest
prior art, as Exanple 4 related to the sane starting
material (CC ,=CH,), the same procedure and the sane
product. Reference was nade to the two sworn

decl arations, submtted wth the Statenents of G ounds
of appeal, filed before the Patent and Trademark O fice
of the United States of Anerica, wherein it was shown
that the reaction of CO ,=CH, wwth HF and HNG; yi el ded
Cd ;- CH,- NO, and not CFC ,-CH,-NO, as set out in the

docunent (2), due to a side reaction.

VI . The Appel | ant requested that the decision under appeal
be set aside and that the case be remtted to the
departnent of first instance with the order to grant a
patent on the basis of the clains of either the main

request or those of one of the auxiliary requests 1 to
5 submtted with the Statenments of G ounds of appeal

Reasons for the Deci sion

1. The appeal is adm ssible.

Mai n request

2. In the Board's judgnent, the subject-matter of clains 1
to 9 does not contravene Article 123 (2) EPC as:

0232.D Y A
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Caim1l finds support in the description as originally
filed (see page 14, two last lines; page 15, lines 6 to
12; page 16, lines 15 to 16; page 17, lines 5to 7).

Caim2 finds support in the description as originally
filed (see page 14, two last lines; page 15, lines 6 to
12; page 16, lines 15 to 16; page 17, lines 5 to 7,
page 7, line 6 to page 9, line 2).

Claim3 finds support in the description as originally
filed (see page 14, two last lines; page 15, lines 6 to
12; page 16, lines 15 to 16; page 17, lines 5 to 7,
page 9, line 3 to the bottom of the page).

Claim4 is supported by the originally filed claim®é.
Claim5 is supported by the originally filed claim8.
Claim6 is supported by the originally filed claim?9.
Claim7 is supported by the originally filed claim10.
Claim8 is supported by the originally filed claim 11.

Claim9 is supported by the originally filed claim 12.

The clains are also clear. Thus, no objection arises
under Article 84 EPC

After exam nation of the cited prior art docunents, the
Board has reached the conclusion that the subject-
matter as defined in the clains as granted is novel.
Since novelty had never been contested by the Exam ning
Division, it is not necessary to give reasons for this
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findi ng.

| nventive step

0232.D

It remains to be deci ded whet her or not the present
request involves an inventive step as required by
Article 56 EPC. I n accordance with the "problem

sol uti on approach” consistently applied by the Boards
of Appeal to assess inventive step on an objective
basis, it is necessary to establish the closest prior
art being the starting point, to determne in the |ight
t hereof the technical problemwhich the invention
addresses, to verify that the technical problemis

sol ved by all the enbodi nents enconpassed within the
claimed solution and to exam ne whet her the clai ned
solution is obvious or not in view of the state of the
art.

The Exami ning Division and al so the Appellant started
fromdocunent (2), the Examning Division referring in
particular to Exanple 1, while the Appellant adhered to
Exanple 4. In fact, the Exam ning Division started from
docunent (2) owing to the fact that both docunent (2)
and the clained invention appear to relate to the sane
ki nd of reaction of an hal ogenated olefin with an

hal ogen halide (HF and HCl respectively) and nitric

aci d.

The Board di sagrees with this approach for the
foll ow ng reasons:

First, electing docunent (2) as the closest prior art
woul d nean that an equival ence in reaction between HF
and HCO in the kind of addition reaction cited above
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was generally known in the art, which is however not
the case as the Board wll show bel ow (see point 5.4).
Such a finding could not have been reached wi thout the
know edge of the invention and is therefore the result
of an inadm ssible ex post facto anal ysis.

Moreover, in the present situation, where the clained
invention relates to the preparation of a known
conpound (1,1, 1-trichloro-2-nitroethane) at a high
yield (see page 4, lines 4 to 8 of the application in
suit), the docunents to be considered for determning
the closest prior art should be those which describe

t hese conpounds and their nmanufacture. The reason is
that only such docunents allow the technical results
and effects of the respective processes to be conpared
validly (see T 641/89 , point 3.1 of the reasons for

t he decision, not published in QJ EPO and T 713/97,
point 4.2 of the reasons for the decision, not
published in the QJ EPO, both decisions being cited in
Case Law of the Boards of Appeal of the EPO, 1998,
|.D.3.1). For this reason also, the process for the
preparation of fluorinated nitroal kanes described in
docunent (2) and which cannot yield 1,1, 1-trichl oro-2-
ni troet hane does not qualify as the closest prior art
nor do docunents (3), (6) and (7) which relate to the
preparation of fluorinated nitro al kanes.

Only docunents (1), (4) and (5) actually disclose
addi ti on products such as those resulting fromthe
process of present claim1l. Mreover, docunents (4) and
(5) are acknow edged as background art in the
description of the application in suit and presented as
being the closest prior art over which the clained
process has advantages. The discl osure of docunent (1)
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iIs simlar to that of docunment (5).

Docunent (4) teaches the follow ng:

A ,C=CH, + NOO  -------om--- >  O:CCH-NO,  (17.5%

This nmet hod shows the di sadvantage that nitryl chloride
Is explosive (page 2, lines 15 to 50 of the application
in suit).

Docunment (1) describes in Exanple V the foll ow ng
reaction:

-10°C < T < +25°C
a,C=CH, + NNO, + Clp ----mmmmmomaoo > 0,3CCH-NG, (259

Docunent (5) discloses the follow ng reaction:

cooling bath
C,C=CH, + NNO, + O -----mcemaon > O 3C CH- NO, (39. 7%
(see Table I on page 1314 and "Conditions of reactions”
on page 1312).

The processes described in both docunent (1) and (5)
require the use of toxic dinitrogen tetroxide and
chlorine gas (see page 2, lines 52 to 54 of the
application in suit).

In the Board's judgnent, docunent (5) is the
appropriate starting point for investigating inventive
step as it leads to the better yield and, therefore,
presents the maxinumsimlarity wth the cl ai ned
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i nventi on.

In the next step, the technical problemwhich the
i nvention addresses in the |ight of the closest prior
art is to be determ ned.

In view of the closest prior art, i.e. docunent (5),
the technical problemunderlying the application in
suit consists of providing a further process for the
production of 1,1,1-trichloro-2-nitro-ethane from1l, 1-
di chl oroet hyl ene at a high yield avoi ding the use of
the toxic dinitrogen tetroxide and chlorine gas.

A yield higher than that known from docunents (5) has
not been shown for everything clained, as the Board
notes that, when using HC and NO;Na (Exanple 16), the
yield is of 35.9% i.e. slightly below that achieved by
the closest state of the art. Therefore, if the
techni cal problem had been defined in terns of
providing a higher yield on the basis of the best
yields reported in the exanples of the application in
suit, the Board woul d have to conclude that this
technical problemis not solved for all enbodi nents
enconpassed within claiml.

The claim 1l of the application proposes, as the
solution to this problem a process which conprises
reacting 1,1-dichloroethylene with nitric acid or its
salt and hydrogen chloride or its salt to obtain 1,1, 1-
trichloro-2-nitro-ethane, the reaction being carried
out in an aqueous systemto which an inert organic nay
be added, at 0-100°C in a sealed vessel or at 0-40°Cin
an open system and each of nitric acid and hydrogen
chloride being used in 0.5 to 5 equivalents to 1, 1-
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di chl or oet hyl ene.

The description of the application, in particular the
Exanples 1-8, 13-18 and 23, denonstrates that the

cl ai med subject-matter represents a solution to the
techni cal probl em defined above (see point 5.2). Wen
HC and HNO;, are used, the yields are at |east 52.2%
When NaCl and HNO;, are used the yield is of 48.2%

(ex. 7) and when HC and NO;Na are used the yield is of
35.9% (ex. 16).

5.4 It remains to be decided whether or not the proposed
solution to the problemunderlying the patent in suit
is obvious in view of the cited prior art.

As docunent (5) teaches the reaction of 1, 1-

di chl oroet hyl ene with N,O,and C, to obtain 1,1, 1-
trichloro-2-nitroethane (see point 5.1 above), the
question to be answered is whether or not the person
skilled in the art would have been led to replace in
the said reaction the reactants N,O, and C , by HC and
HNO;, or a salt thereof (in the specific conditions as
claimed) in view of the prior art teaching the reaction
of a dihalo-1,1-ethylene with HF and HNO;, as di scl osed,
i n docunents (2), (3), (6) and (7).

The Exam ning Division held that:

The skilled person having regard to the teaching of
docunent (2), in particular Exanple 1, where CF,=CH, is
reacted with HF and HNO; to give CF;CH,NO,, woul d
consider the use of HO in the anal ogous reaction
involving CO ,= CH, to form CO ;CH,NO, and so arrive at
the cl ai ned process.

0232.D Y A
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In the Board's opinion, the Examining Division erred in
assessing a priori that the person skilled in the art
woul d have been directed to replace HF by HO in view
of the prior art cited.

| ndeed, the Board notes that none of the docunents
referred to by the Exam ning D vision teaches a cl ear
equi val ence in reaction between HF and HC for addition
reactions of the type to be considered here, i.e.

i nvol vi ng hal ool efi ns.

The teaching of docunent (2), is limted to the
reaction of a double bond with HF and HNO;:

HF / HNO,

N Sl
00 ey O
-HEO F NOE

and, in particular, to the reaction of an hal ogenated
doubl e bond with HF and HNG,.

Furthernore, as far as 1,1-dichloroethylene is
concerned the Applicant has provided a copy of two

decl arations filed before the Patent and Trademark
Ofice of the United States of Anerica show ng that the
reaction of 1,1-dichloroethylene with HF / HNO, did not
occur as set out in the Table of docunent (2) but
yielded in fact a side product, which is 2,2, 2-
trichloronitroethane (26.8%. In reproducing the
exanpl e, the person skilled in the art would thus have
noted that the reaction with 1, 1-dichlorovinylidene did
not yield the expected product and for this reason



- 14 - T 0961/ 96

woul d have di sregarded this docunent.

Docunent (3) does not give any further information,
either, as it sinply nentions the reaction:

HC=CX} )X W cccecmecmcececaaa > ON- CH,- CXIX2F
HF (1iQq)

wherein X;, X, are C or F

The Board further notes that the references "EP-OS 1
101 133" and "EP-OS- 1 101 134" on page 5, line 11 of
this docunent are erroneous, so that they do not

provi de any further information.

Docunent (6) describes the follow ng reaction under
anhydrous conditi ons:

FoC=CH,  =-=mmmmmmmemmmoes > F3C CH- NG, (57.6%

Thi s docunent thus gives no incentive to the person
skilled in the art to apply the disclosed infornmation
to HO and even | ess under reaction conditions such as
t hose used in the clained invention.

Docunent (7) describes the follow ng reaction:

HF / fum ng HNG
a,C=CH, ------------------- > FA ,C- CH,- NO, (?9%

0232.D Y A



0232.D

- 15 - T 0961/ 96

Again no incentive is provided to apply the discl osed
information to HCl under the clained reaction
condi ti ons.

To summari ze, the disclosure of docunents (2), (3), (6)
and (7) do not provide to the person skilled in the art
t he teachi ng which would have directed himto repl ace
HF by HC . The other docunents cited do not fill the
gap and rather show that there exists a difference

bet ween the reactions involving the hal ogens such as
A, Br and I on one hand and on the other hand the
reaction involving F.

For instance, docunent (5) which is a quite exhaustive
study of the reaction of nitrohal ogenation of olefins

i nvol ving m xtures of dinitrogen tetroxide and hal ogens
never nentions F, not even as a possibility, although
numer ous exanples are given with Br,, O, or |,. This
finding corroborates the subm ssions of the Appellant

t hat anong t he hal ogens, fluor occupies a speci al
position in that its chemstry differs significantly
fromthat of d, Br and | (see point V above). By
contrast, the docunents (2), (3), (6) and (7) are in an
unequi vocal nmanner directed to the addition of HF in
conbi nation with HNO; on hal ool efi ns.

Mor eover, the Appellant has cited the docunents (8) to
(13) in order to underline the specific character of HF
with respect to other hydrogen halides.

The Board notes that none of these docunents teaches an
equi val ence in the hydrohal ogenati on of a doubl e bond,
as far hal ool efins are concerned, between, on the one
hand HF and on the other hand HO .
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Docunents (9), (10) and (11) only deal with the

addi tion of HF on ol efins,

Docunent (8) only deals with the addition of HCO on

1, 1-di chl or oet hyl ene,

Docunent (12) separates the case of H, HBr and HC
from HF.

Docunent (13) nmentions that the addition of HF on
olefin is either a nucleophilic addition of Markovni kov
type (as it is well known in the case of H, HBr and
HCl') or an electrophilic addition which is different
from ot her hal ogenations. It seens that the latter is
actually the fact in the addition on fluoroolefin (see
docunent (11) cited in point V above).

The Board concludes that it was not obvious to propose
a process for the production of 1,1,1-trichloro-2-

ni tro-ethane such as defined in claim1l of the main
request and, therefore, its subject-matter involves an
i nventive step within the neaning of Articles 52(1) and
56 EPC.

For the sane reasons, the Board concludes that the
subj ect-matter of dependent clains 2 to 9 involves an

I nventive step

In view of the above, there is no reason to deal with
the Appellant's auxiliary requests.
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For these reasons it is decided that:

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

2. The case is remtted to the Exam ning Division with the
order to grant a patent with the set of clains of the
mai N request submtted with the Statenents of G ounds
of Appeal received 21 August 1996 and the description
to be adapted thereto.

The Regi strar: The Chai r man:

E. Gborgmai er A. Nuss
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