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Submission after the hearing IN 3712/CHE/2011

Annexure |
Written submission after the hearing held on June 05, 2017

Patent Application Number: IN 3712/CHE/201 1
SEQUENT SCIENTIFIC LIMITED

Further to the hearing held on Monday, June 06, 2017, applicant respectfully submits the
written submission. The following details are provided for differentiating instant invention with

that of the cited prior art references in the hearing notice on inventive step.

Objections

Invention u/s é( D)

1. After consideration of reply to FER by the applicant, novelty of amended claims 1-6 can be
recognized, but inventive step cannot be acknowledged for the following reason stated below:
D1I: US660004652, 29/06/2003; (cited as DI in FER) D2: US6693194B2, 17/02/2004;
Document DI also discloses process for the preparation of 1-(0 methylpyridin-3-yl)-2-{(4-
(methylsulphonyl} phenyl]ethanone (formula-1 of instant application). The difference between
D! and instant application is DI does not teach the oxidation in step (c) as in situ in the
presence of H:SO+ & acetic acid and in absence of an alkali metal wungstate caralyst. Document
D2 (see reaction scheme-1) teaches in situ oxidation of 4,6-dichioro-2-(methyithio)-1,3-
pyrimidine 1o 4,6-dimethoxy-2-(methylsulfonyi)-1,3-pyrimidine using hydrogen peroxide and
aprotic solvent like acetic acid and in the absence of atkali metal tungstate catalyst. Hence, a
person with ordinary skilled in the art can oxidise formula-11 of instant application from the
teachings of D2 without using atkali metal tungstate catalyst to get formula-1 without applying
any inventive ingenuily. Therefore, the subject matier of amended claims [-6 cannot be

considered as involving an inventive step under section 2(1)(ja) of The Patents Act.

Applicant thanks the Controller for acknowledging novelty of claims 1 10 6 alter considering

the reply to FER.
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D1, US6600046B2 and D2, US6693194B2 have been cited in the hearing notice for an
objection under section 2(1)(j). It 1is clear that DI does not teach hydrolysis and

decarboxylation in presence of H2SO4 and in absence of mixture of acetic acid and HCI in step

{b), the in_situ oxidation in step (¢) in the presence of H2504 & acetic acid and in absence of

an alkali metal tunpstate catalyst,

D2: US6693194B2 provides oxidation of 4,6-dichloro-2-(methylthio)-1,3-pyrimidine to 4,6-

dimethoxy-2-(methylsulfonyl)-1,3-pyrimidine in_presence of catalyst. The reaction scheme |

indicates the use of appropriate catalyst. The appropriate catalyst used herein is sodium

tungstate.

The reaction scheme | of D2 ts shown below. The second step used an appropriate catalyst is

indicated by an arrow.

FrEXrmers Y _

; US 6,693,194 B2
7
¢l ) GCH, Gy
Y 7Y
. l i mcthexide, .g. 30% NaOCHCHL011 I |'
. A solvenl, c.g. oivcae REND
] 0°-110° ¢,
| SCH)y SCH
[O], e.g. 35% H0, not solated
protic selvem,
e.g. CHLHCO0H,,
ir apar. ent.
1 o

OClh QCH,
OCH; o W

N

acH,
s

| '\'\I/
b N CH
) \It/‘ L S

solvent, e.g. slcohols
0° C.-160° C.

5011,

purity > 98%

o o Gl

Example HI (Column 7 to column 8; Line 42) used 0.0015 mol of sodium tungstate catalyst

along with 35% hydrogen peroxide solution (3.6 mol) in the oxidation step. As per the example

of D2, a skilled artisan will be motivated to use a catalyst rather than avoiding'the same. The
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instant invention avoided the use of sodium tungstate catalyst, in turn producing tungsten free

Ketosulfone.

Column 7 to Column 8 of Example H1 is reproduced below:

Line 43 in column 8 shows that the example indeed uses 0.0015 mol of sodium tungstate

catalyst for oxidation.

i~

tetrahydrofuran, butanone, accetonitrile or
dimethy formamide, ot iemperatures of from 0° o 160° C

EPP-13-0 447 500.

tmare detadl by the example below,

ENAMPLE H

Preparation ol 4,6-dimethoxy-2-(methyl-sullonyl)-1,
3-pvrtmiding
AL 20°<25° €., 525.6 ¢ of 4,6-dichlom-2-(methylibio}-1,
-pynm idine (1.5 nm&) '\s o mhnmn m iohuene (535.79%), ure

1 ! A,

mt:!l))’lt\:l])ﬁl'lml(cacllun Stheme 1S Uxpedicy
carricd out in an inert organic solvent, for example aleohols,
cthers, ketones, nitriws or amides, for example isopropanel,
N,N-

Such substitution reactions are described, for example, in

The process according 10 the invention is illustrated in

tillaic. 16 g of lt)(l% acetic acid ((! 6 mol) and 0-5 g of
sodium wngstate (0L.0015 mol) are then sdded 16 the wluene-
Iree aqueous reswdue, and the entire mixture is heated w
78°-80° C. At this wemperature, 350 g of 2 35% hydrogen
peroxide solution (3.6 mol) are added dropwise with vigor-
ous stirring over a period of 4 hours. The oxidation is
exothermic, and stirring s continued @ 78°-80° C. for 1-2
hours until GC analysis shows complete conversion, i.e. no
more 4.6-dimethoxy-2-{methvl-sulfoxide)-1,3-pyrimidine.
Tor destroy excess oxidizing agent, 110 g of sodium hydro-
wen sulbite solution (4046, 0,412 mol) are added dropwise
over a period of 30 minuies to the rerction mixture, vntil a
test with Klestarch paper pives a negative resolt, 7300 ¢ of
totuene are then added o the aqueous-acidic reaction mix-

wre and, st T8°-80° ., 3% '!quum\ sodim h\'dm\nk
I I l I  }

43

30

Ll Loyt ot et Lot vpenpeeryveopmrang: | 7 weipe - lopyac 1‘4"‘#‘ LRl E ARV RN A ==t

Differences identified with the cited D2 with that of the instant invention is tabulated as shown

below:

D2: US6693194B2

IN3712/CHE/2011; Instant invention

I | Sodium tungstate catalyst was used for the { Oxidation in the absence of alkali metal tungstate
oxidation of 4,6-dichloro-2-(methylthio)- { catalyst of 3-[2-(4-(methylthio)phenyl)acetyl](6-
1,3-pyrimidine to 4,6-dimethoxy-2- | methyl)pyridine to Ketosulfone
(methylsulfonyl}-1,3-pyrimidine

2 | Hydrolysis and decarboxylation were not | Hydrolysing and decarboxylating 3-[2-(4-
provided (methylthio)pheny!)-2-cyanoacetyl](6-

methyl)pyridine in presence of H2804 and
absence of mixture of acetic acid and HCI to
obtain 3-[2-(4-(methylthio)phenylacetyt](6-
methyl)pyridﬁwe (Claim 1; Step b}

EWT OFFICE CHEMMAL %3:/@86720817 11:50
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Column 2; Lines 51 to 55 of D2 is reproduced below:

“'T'he oxidation of the resulting and prepared 4,
dimethoxy-2-(methylthio)-1,3-pyrimicine in the second siep
(Reaction Scheme 1) is expediently carried oul in a protic

a5 solveni or a protic solvenl mixture and, depending on the |

oxicdizing agent used, 1f appropriate in the presence of a

catalyst. Thus, expediently, a concentrated acid such as a

carboxylic acid, for example 100% acetic acid, is added 1o

the prepared aqueous reaction mixture from the first step,

until a 1-80%, preferably 2-10%, aqueous solution of the
corresponding carboxylic acid is obtained. To this end,

depending on the oxidizing agent used, 0.1-0.2 mol % of a

calalyst, based on 4,6-dimethoxy-2-(methyltbio)-1,3-

pyrimidine, such as a tungsiale, for example sodium

55 lungstale, is added, and this mixture is heated 1o from 70° to

90° C., preferably from 75° 1o 80° C. From 2 10 4 mol,

preferably from 2.1 to 3 mol, of an oxidizing agent, such as

a peroxide, for example 20-35% hydrogen peroxide

solution, based on 4,6-dimethoxy-2-(methylthio)-1,3-

pycimidine, are then added dropwise. The exothermic oxi-

n
o

D2 clearly provided the use of a catalyst as mandatory for the oxidation. The specific example

also used sodium tungstate catalyst. Therefore, any skilled person will not be motivated to

avoid using catalyst for oxidation in view of D2.

The instant invention as claimed in ¢claim | is for:

. Hydrolysis and decarboxylation in presence of HiSO4 and in absence of mixture ol

acetic acid and HCl in step (b),

2. The in situ oxidation in step (c), and

Oxidation in step (c) in the presence of H280s & acetic acid and in absence of an alkalj

(F8 )

metal tungstate catalyst.

The claimed invention as shown above in peints 1 to 3, involve inventive step under section

2(1)Q).
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Advantages provided in the specification of the present invention over the prior art references
are reproduced below for convenience:

I. Reduction of a number of step by eliminating isolation of ketosulfide of formula 11

2. Reduction in generation of toxic effluent

3. Elimination of use of methane sulfonic acid which would cause genotoxic impurities
4. Elimination of use of alkali metal tungstate as catalyst for the oxidation

5. It provides tungsten free Ketosulfone which is very desired for the indusiry.

In view of the foregoing, it is respectfully requested to allow the application for grant.
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