wO 20217250197 A1 |0 0000 KA OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O 0 0 0 O OO0 000

International Bureau % (10) International Publication Number

WO 2021/250197 Al

(43) International Publication Date
16 December 2021 (16.12.2021) WIRPOIPCT

(51) International Patent Classification:
CO7D 487/04 (2006.01) A61P37/02 (2006.01)
A61K 31/4985 (2006.01)

(21) International Application Number:
PCT/EP2021/065694

(22) International Filing Date:
10 June 2021 (10.06.2021)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
20179279.3 10 June 2020 (10.06.2020) EP
20179239.7 10 June 2020 (10.06.2020) EP
20179277.7 10 June 2020 (10.06.2020) EP
20180706.2 18 June 2020 (18.06.2020) EP
(71) Applicant: CYXONE AB [SE/SE]; Adelgatan 21, 211 22
Malmé (SE).

(72) Inventor: BIORKLUND, Ulf; Tradgardsgatan 7A, S-753
09 Uppsala (SE).

(74) Agent: NEDERLANDSCH OCTROOIBUREALU;
P.0.Box 29720, 2502 LS The Hague (NL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ, LA, LC,LK,LR,LS,LU,LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US,UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: METHOD FOR PREPARING A CRYSTALLINE FORM OF RABEXIMOD

(57) Abstract: The present invention relates to a process for preparing 9-Chloro-2,3- dimethyl-6-(N,N-dimethylaminoethylamino-2-0x-
octhyl)-6H-indolo-[2,3- b]quinoxaline, wherein said process is suitable for large scale synthesis.



10

15

20

25

30

WO 2021/250197 PCT/EP2021/065694

METHOD FOR PREPARING A CRYSTALLINE FORM OF RABEXIMOD

Technical field

The present invention relates to a process of preparing 9-Chloro-2,3-dimethyl-
6-(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2,3-b]quinoxaline
(rabeximod), wherein said process is suitable for large scale synthesis. The process

parameters are stable, and the process is suitable for GMP.

Background Art

The compound rabeximod has been described in European patent application
publication EP1756111A1 later granted as EP1756111B1. The preparation of rabex-
imod, as compound E, is specifically described in EP1756111A1 as a small-scale
process without any description on how to develop a process that can be used for
GMP and upscaled. Rabeximod was made in a 58% yield in a small-scale lab pro-
cess, but no parameters for scaling up have been disclosed.

The objective of the present invention is to provide a process that is suitable
for large scale synthesis in good yield, with stable process parameters, and suitable

for GMP production.

Summary of the Invention

The present invention relates to a new process for preparing 9-Chloro-2,3-
dimethyl-6-(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2,3-b]quinoxaline
also known as rabeximod, which process can be scaled up to large scale and/or
industrial scale such as 10 kg or higher. The process can also be used for smaller
scale such as from 200 g to 10 kg.

Further objects and advantages of the present invention will appear from the

following description, and claims.

Description of the invention
The compound known under the INN ‘rabeximod’ has the IUPAC name 9-
Chloro-2,3-dimethyl-6-(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2, 3-

b]quinoxaline and has the following molecular structure.
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Throughout the application the terms “Rabeximod”, “rabeximod” or “9-Chloro-
2,3-dimethyl-6-(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2, 3-

b]quinoxaline” are used interchangeable and mean the compound in any solid form

4 0

m.m_

or liquid form unless otherwise indicated or implied under the given circumstances.

In a first aspect the present invention relates to a process for preparing 9-

Chloro-2,3-dimethyl-6-(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2, 3-
b]guinoxaline (Rabeximod) or a salt thereof, which process is suitable for large scale
production/synthesis, wherein the process comprises the step of:
- reacting a solution or suspension of 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinox-
aline in the presence of an aqueous base sufficiently strong to deprotonize the indole
N-H and optionally a catalyst, with 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a
salt thereof to obtain Rabeximod or a salt thereof.

In one embodiment, the catalyst is present. When present, the catalyst is typ-
ically an alkaline halogen-based catalyst, e.g. Kl (potassium iodide).

In a further embodiment, 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline
or a salt thereof is dissolved in an organic solvent. Typically, such solvent is a water-
miscible organic solvent, such as a polar water-miscible organic solvent, such as a
polar aprotic water-miscible organic solvent, such as a cyclic ether, e.g. THF. Typical
embodiments are selected from one or more of acetonitrile, isopropylacetate,
ethylacetate, THF and toluene, optionally mixed with water.

In a still further embodiment, 2-Chloro-N-(2-dimethylaminoethyl) acetamide or
a salt thereof is dissolved in an organic solvent, such as a water-miscible organic
solvent, such as a polar water-miscible organic solvent. Typically, such as a polar

aprotic water-miscible organic solvent, such as a cyclic ether, e.g. THF.
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During the process, 2-Chloro-N-(2-dimethylaminoethyl) acetamide may be
used as the free base or a salt. In a further embodiment the 2-Chloro-N-(2-dimethyl-
aminoethyl) acetamide is a salt, and preferably the hydrochloride salt. In another
embodiment 2-Chloro-N-(2-dimethylaminoethyl) acetamide is used as the free base.

As described above, the process involves the use of an aqueous base, and
typically the aqueous base is an alkaline based base, such as aqueous KOH or
NaOH. Preferably, the base is aqueous NaOH, such as a 50% NaOH aqueous solu-
tion.

In a further embodiment, the reaction takes place under an inert gas, e.g. ni-
trogen gas or argon gas, at atmospheric pressure. Preferably, the inert gas is nitro-
gen gas.

In a still further embodiment, about 1 molar equivalent 9-chloro-2,3-dimethyl-
6H-Indolo[2,3-b] quinoxaline is deprotonized with at least about 2 volumes of the
aqueous base. Typically, about 8 equivalents (in relation to 9-chloro-2,3-dimethyl-
6H-Indolo[2,3-b] quinoxaline) of the aqueous base are used. Preferably, 9-chloro-
2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline and the aqueous base are mixed at a suit-
able temperature, such as about 50-65 °C, until a clear solution is formed, such as
up to about 1 hour or more. It is preferred that the solvent, such as THF, has dis-
solved all of the 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline, since the yield
increases.

Preferably, the catalyst is present. In an embodiment, the catalyst in a suitable
amount is added under vigorous stirring and mixed for about 10 to 60 minutes at a
suitable temperature, such as about 50-65 °C. The suitable amount of the catalyst
should be sufficient to carry out the catalytic effect and may be from about 0.5 to 1.5
molar equivalents. For instance, Kl is typically used in an amount of about 0.7-0.9
molar equivalents.

In a still further embodiment, 2-Chloro-N-(2-dimethylaminoethyl) acetamide or
a salt thereof is added to the solution, such as THF solution, of 9-chloro-2,3-dimethyl-
6H-Indolo[2,3-b] quinoxaline in the aqueous base and mixed for at least about 1 hour,
such as at least about 2 hours, at a suitable temperature, such as about 50-65 °C.
Preferably, 2-Chloro-N-(2-dimethylaminoethyl) acetamide is added in an amount of

about 1-3, such as about 2, molar equivalents.
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The Rabeximod compound can be purified according to known techniques,
or as described here after and/or in the experimental section. In a preferred embod-
iment Rabeximod is purified and isolated as the free base, such as a crystalline free
base.

In a further aspect the present invention relates to a crystalline free base of
Rabeximod. Preferably, the crystalline free base of Rabeximod has a melting point
of 259-261 °C. A crystalline free base of Rabeximod is also identified by the XRPD
diffractogram, DSC and X-ray shown in figures 1 and 2. The crystalline free base of
Rabeximod was isolated in high purity as measured by HPLC above 98%, thus in a
further embodiment the crystalline free base of Rabeximod is an isolated free base
having a purity above 98%.

The crystalline rabeximod free base compound is suitable for further pro-
cessing into a solid oral dosage composition for treatment of autoimmune diseases,
such as rheumatoid arthritis and/or multiple sclerosis.

In a further embodiment the present process comprises the preceding step of:
- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof.

In a still further embodiment the present process comprises the preceding step
of:

- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof.

Preferably, the process of the present invention for preparing Rabeximod com-
prises both the preceding steps of:

- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof, and

- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt

thereof.
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In a still further aspect, the present invention concerns a process for preparing
9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline, which process is suitable for
large scale production/synthesis, wherein the process comprises the step of:

- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline.

The embodiments as described below are independently embodiments for
both the process of preparing Rabeximod or a salt thereof and the process of pre-
paring 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof.

In a further embodiment, the acidic condition is an organic acid, such as a C2-
C5 carboxylic acid, typically acetic acid.

In a still further embodiment, 4,5-Dimethyl-1,2-phenylenediamine and 5-
chloroisatin are both dissolved in the acid before the reaction.

In a further embodiment, the acid is in surplus, such as at least 2 volumes,
such as at least 4 volumes. Typically, the acid is in at least 4 volumes surplus for 4,5-
Dimethyl-1,2-phenylenediamine and at least 10 volumes surplus for 5-chloroisatin.

In a still further embodiment, the elevated temperature is reflux temperature.

In a further embodiment, 4,5-Dimethyl-1,2-phenylenediamine or a salt thereof
is dissolved in the acid before reaction with 5-chloroisatin and 5-chloroisatin or a salt
thereof is dissolved in the acid before reaction with 4,5-Dimethyl-1,2-phenylenedia-
mine.

In a still further embodiment, 4,5-Dimethyl-1,2-phenylenediamine is added in
an amount of about 1-3, such as about 1-2, e.g. about 1.1, molar equivalents.

In a further embodiment, 5-chloroisatin is added in an amount of about 1-3,
such as about 1-2, e.g. about 1, molar equivalents.

In a still further embodiment, dissolved 4,5-Dimethyl-1,2-phenylenediamine is
added to dissolved 5-chloroisatin under reflux temperature. Typically, 4,5-Dimethyl-
1,2-phenylenediamine is added to 5-chloroisatin over at least about 2 hours, such as
from 2-4 hours, under reflux temperature.

In a further embodiment the acid is distilled from the reaction mixture and ad-
ditional acid is added at a similar rate during the distillation. Typically, the reaction
mixture, after distillation, is stirred at reflux temperature for at least about 1 hour,

such as about 2 hours.
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In a still further embodiment, 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxa-
line is purified and isolated as the free base.

In a further aspect, the present invention relates to 9-chloro-2,3-dimethyl-6H-
Indolo[2,3-b] quinoxaline as a solid, such as a crystalline free base.

In a further aspect the present invention relates to a process for preparing 2-
Chloro-N-(2-dimethylaminoethyl) acetamide or a salt thereof, which process is
suitable for large scale production/synthesis, wherein the process comprises the step
of:

- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof.

The embodiments as described below are independently embodiments for
both the process of preparing Rabeximod or a salt thereof and the process of pre-
paring 2-Chloro-N-(2-dimethylaminoethyl) acetamide or a salt thereof.

In an embodiment, chloroacetyl chloride is dissolved in an organic solvent,
such as an organic ester, such as a C4 to C6 ester, such as ethyl acetate.

In a further embodiment, N,N-Dimethylethylene diamine is dissolved in an or-
ganic solvent, such as an organic ester, such as a C4 to C6 ester, such as ethyl
acetate.

In a still further embodiment, Chloroacetyl chloride and N,N-Dimethylethylene
diamine are both dissolved before the reaction.

In a further embodiment, N,N-dimethylethylene diamine in solution is added
to Chloroacetyl chloride in solution at a rate keeping the temperature in the solution
below about 30 °C.

In a still further embodiment, N,N-dimethylethylene diamine or a salt thereof
is dissolved in the solvent before reaction with Chloroacetyl chloride and 5 Chloroa-
cetyl chloride or a salt thereof is dissolved in the solvent before reaction with N,N-
dimethylethylene diamine.

In a further embodiment, the solvent is in surplus in relation to Chloroacetyl
chloride, such as at least about 2 volumes, such as at least about 4 volumes.

In a still further embodiment, the solvent is in equivalent or volume surplus in

relation to N,N-Dimethylethylene diamine, such as in equivalent ratio.
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In a further embodiment, Chloroacetyl chloride is added in an amount of about
1-3, such as about 1-2, e.g. about 1, molar equivalents.

In a still further embodiment, N,N-dimethylethylene diamine is added in an
amount of about 1-3, such as about 1-2, e.g. about 1, molar equivalents.

In a further embodiment, 2-Chloro-N-(2-dimethylaminoethyl) acetamide or a
salt thereof is purified and isolated as a salt thereof, such as the HCI salt.

In a preferred embodiment rabeximod obtained using the process described
herein, is purified by consecutive steps of dissolving the crude reaction product in a
water-miscible organic solvent, such as a polar water-miscible organic solvent, such
as a polar aprotic water-miscible organic solvent, such as a cyclic ether, typically
tetrahydrofuran, water, and an acid, such as a hydro halogenid, typically HCI mixture,
filtering and heating to above 35 °C, preferably to about 50°C, adjusting pH to at least
9, typically to a value within the range of 10-12, by addition of an aqueous base,
typically NaOH, cooling to a temperature of between 18 and 25 °C and diluting with
water, stirring for at least 10 hours, typically at least 12 hours, filtering, typically at 20
to 25 °C, and washing, typically on the filter, with a water-miscible organic solvent,
such as a polar water-miscible organic solvent, such as a polar aprotic water-miscible
organic solvent, such as a cyclic ether, typically tetrahydrofuran and water mixture,
to provide purified rabeximod crystalline free base. If desired, pharmaceutically ac-
ceptable salts can be made from a solution of the crystalline free base of rabeximod.

In a particular embodiment, a process for preparing 9-Chloro-2,3-dimethyl-6-
(N,N-dimethylaminoethylamino-2-oxoethyl)-6H-indolo-[2,3-b]quinoxaline  (Rabexi-
mod) or a salt thereof, as defined herein is provided, said process comprising the
steps of:

a) reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof;

b) reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof;

c) reacting a solution or suspension of 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b]
quinoxaline as obtained in step a) in the presence of an aqueous base sufficiently

strong to deprotonize the indole N-H and optionally a catalyst, with 2-Chloro-N-(2-



10

15

20

25

30

WO 2021/250197 PCT/EP2021/065694
8

dimethylaminoethyl)acetamide or a salt thereof as obtained in step b), so as to obtain
rabeximod or a salt thereof; and
d) subjecting the rabeximod or salt thereof as obtained in step ¢) to one or more
purification steps, preferably to the purification procedure as defined herein before.

As will be apparent to the person skilled in the art, based on the present dis-
closure, steps a) and b) in the above process can be (and typically are) carried out
independently and in any order or sequence, including simultaneously.

A further aspect of the present invention relates to a rabeximod compound
that is obtainable by any one of the processes as defined herein.

Further embodiments of the process are described in the experimental section
herein, and each individual process as well as each starting material constitutes em-

bodiments that may form part of embodiments.

The term “and/or” as used herein is intended to mean both alternatives as well
as each of the alternatives individually. For instance, the expression “xxx and/or yyy”
means “xxx and yyy”; “xxx”; or “yyy”, all three alternatives are subject to individual
embodiments.

The above embodiments should be seen as referring to any one of the aspects
(such as ‘crystalline free base of Rabeximod’ and/or ‘process suitable for large scale
synthesis for preparing rabeximod’) described herein as well as any one of the embod-
iments described herein unless it is specified that an embodiment relates to a certain
aspect or aspects of the present invention.

All references, including publications, patent applications and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference
was individually and specifically indicated to be incorporated by reference and was
set forth in its entirety herein.

All headings and sub-headings are used herein for convenience only and
should not be construed as limiting the invention in any way.

Any combination of the above-described elements in all possible variations
thereof is encompassed by the invention unless otherwise indicated herein or other-
wise clearly contradicted by context.

The terms “a@” and “an” and “the” and similar referents as used in the context
of describing the invention are to be construed to cover both the singular and the

plural, unless otherwise indicated herein or clearly contradicted by context.
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Recitation of ranges of values herein are merely intended to serve as a short-
hand method of referring individually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is incorporated into the
specification as If it were individually recited herein.

Unless otherwise stated, all exact values provided herein are representative
of corresponding approximate values (e.g., all exact exemplary values provided with
respect to a particular factor or measurement can be considered to also pro-vide a
corresponding approximate measurement, modified by "about," where appropriate).

All methods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context.

The use of any and all examples, or exemplary language (e.g., “such as”) pro-
vided herein, is intended merely to better illuminate the invention and does not pose
a limitation on the scope of the invention unless otherwise indicated. No language in
the specification should be construed as indicating any element is essential to the
practice of the invention unless as much is explicitly stated.

The citation and incorporation of patent documents herein is done for conven-
ience only and does not reflect any view of the validity, patentability and/or enforce-
ability of such patent documents.

The description herein of any aspect or embodiment of the invention using
terms such as “comprising”, “having”, “including” or “containing” with reference to an
element or elements is intended to provide support for a similar aspect or embodi-
ment of the invention that “consists of’, “consists essentially of”, or “substantially
comprises” that particular element or elements, unless otherwise stated or clearly
contradicted by context (e.g., a composition described herein as comprising a partic-
ular element should be understood as also describing a composition consisting of
that element, unless otherwise stated or clearly contradicted by context).

This invention includes all modifications and equivalents of the subject matter
recited in the aspects or claims presented herein to the maximum extent permitted
by applicable law.

The present invention is further illustrated by the following examples that, how-
ever, are not to be construed as limiting the scope of protection. The features dis-
closed in the foregoing description and in the following examples may, both sepa-
rately and in any combination thereof, be material for realizing the invention in diverse
forms thereof.
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Numbered Embodiments of the Invention

1. A process for preparing 9-Chloro-2,3-dimethyl-6-(N,N-dimethylaminoethyl-

amino-2-oxoethyl)-6H-indolo-[2,3-b]quinoxaline (Rabeximod) or a salt thereof,
wherein the process comprises the step of:
- reacting a solution or suspension of 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinox-
aline in the presence of an aqueous base sufficiently strong to deprotonize the indole
N-H and optionally a catalyst, with 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a
salt thereof to obtain Rabeximod or a salt thereof.

2. The process of embodiment 1, wherein the catalyst is present.

3. The process of any one of embodiments 1-2, wherein 9-chloro-2,3-dimethyl-
6H-Indolo[2,3-b] quinoxaline or a salt thereof is dissolved in an organic solvent.

4. The process of any one of embodiments 1-3, wherein 2-Chloro-N-(2-dime-
thylaminoethyl)acetamide or a salt thereof is dissolved in an organic solvent.

5. The process of any one of embodiments 1-4, wherein the 2-Chloro-N-(2-
dimethylaminoethyl) acetamide is a salt.

6. The process of any one of embodiments 1-5, wherein the aqueous base is
NaOH.

7. The process of any one of embodiments 1-6, wherein the reaction takes
place under an inert gas.

8. The process of any one of embodiments 1-7, wherein 1 molar equivalent 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline is deprotonized with at least 2 vol-
umes of the aqueous base.

9. The process of embodiment 8, wherein 9-chloro-2,3-dimethyl-6H-In-
dolo[2,3-b] quinoxaline and the aqueous base are mixed at a suitable temperature
until a clear solution is formed.

10. The process of any one of embodiments 2-9, wherein the catalyst in a
suitable amount is added under vigorous stirring and mixed for 10 to 60 minutes at a
suitable temperature.

11. The process of any one of embodiments 1-10, wherein 2-Chloro-N-(2-di-
methylaminoethyl) acetamide or a salt thereof is added to the solution of 9-chloro-
2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline in the aqueous base and mixed for at least

1 hour at a suitable temperature.
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12. The process of embodiment 11, wherein 2-Chloro-N-(2-dimethylami-
noethyl) acetamide is added in an amount of 1-3.

13. The process of any one of embodiments 1-12, wherein Rabeximod is pu-
rified and isolated as the free base.

14. The process of embodiment 13, wherein Rabeximod is purified and iso-
lated as a crystalline free base.

15. The process of any one of embodiments 1-14, wherein the process com-
prises the preceding step of:

- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof.

16. The process of any one of embodiments 1-14, wherein the process com-
prises the preceding step of:

- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof.

17. The process of any one of embodiments 1-14, wherein the process com-
prises the preceding step of embodiment 15 and the preceding step of embodiment
16.

18. A process for preparing 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxa-
line wherein the process comprises the step of:

- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline.

19. The process of embodiment 15 or 18, wherein the acidic condition is an
organic acid.

20. The process of any one of embodiments 15, 18 and 19, wherein 4,5-Di-
methyl-1,2-phenylenediamine and 5-chloroisatin are both dissolved in the acid be-
fore the reaction.

21. The process of any one of embodiments 15 and 18-20, wherein the acid

IS in surplus.
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22. The process of embodiment 15 or 21, wherein the acid is in at least 4
volumes surplus for 4,5-Dimethyl-1,2-phenylenediamine and at least 10 volumes sur-
plus for 5-chloroisatin.

23. The process of any one of embodiments 15 and 18-22, wherein the ele-
vated temperature is reflux temperature.

24. The process of any one of embodiments 15 and 18-23, wherein 4,5-Dime-
thyl-1,2-phenylenediamine or a salt thereof is dissolved in the acid before reaction
with 5-chloroisatin and 5-chloroisatin or a salt thereof is dissolved in the acid before
reaction with 4,5-Dimethyl-1,2-phenylenediamine.

25. The process of any one of embodiments 15 and 18-24, wherein 4,5-Dime-
thyl-1,2-phenylenediamine is added in an amount of 1-3 molar equivalents.

26. The process of any one of embodiments 15 and 18-25, wherein 5-chloro-
isatin is added in an amount of 1-3 molar equivalents.

27. The process of any one of embodiments 15 and 23-26, wherein dissolved
4 5-Dimethyl-1,2-phenylenediamine is added to dissolved 5-chloroisatin under reflux
temperature.

28. The process of embodiment 15 or 27, wherein 4,5-Dimethyl-1,2-phe-
nylenediamine is added to 5-chloroisatin over at least 2 hours under reflux tempera-
ture.

29. The process of any one of embodiments 15 and 27-28, wherein the acid
is distilled from the reaction mixture and additional acid is added at a similar rate
during the distillation.

30. The process of embodiment 15 or 29, wherein the reaction mixture, after
distillation, is stirred at reflux temperature for at least 1 hour.

31. The process of any one of embodiments 15 and 18-30, wherein 9-chloro-
2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline is purified and isolated as the free base.

32. A process for preparing 2-Chloro-N-(2-dimethylaminoethyl) acetamide or
a salt thereof wherein the process comprises the step of:

- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof.

33. The process of embodiment 16 or 32, wherein chloroacetyl chloride is dis-

solved in an organic solvent.
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34. The process of any one of embodiments 16 and 32-33, wherein N,N-Di-
methylethylene diamine is dissolved in an organic solvent.

35. The process of any one of embodiments 16 and 32-34, wherein Chloroa-
cetyl chloride and N,N-Dimethylethylene diamine are both dissolved before the reac-
tion.

36. The process of any one of embodiments 16 and 32-34, wherein N,N-di-
methylethylene diamine in solution is added to Chloroacetyl chloride in solution at a
rate keeping the temperature in the solution below 30 °C.

37. The process of any one of embodiments 16 and 32-36, wherein N,N-di-
methylethylene diamine or a salt thereof is dissolved in the solvent before reaction
with Chloroacetyl chloride and 5 Chloroacetyl chloride or a salt thereof is dissolved
in the solvent before reaction with N,N-dimethylethylene diamine.

38. The process of any one of embodiments 16 and 32-37, wherein the solvent
is in surplus in relation to Chloroacetyl chloride such as at least about 2 volumes.

39. The process of any one of embodiments 16 and, 32-38, wherein the sol-
vent is in equivalent or molar surplus in relation to N,N-Dimethylethylene diamine,
such as in equivalent ratio.

40. The process of any one of embodiments 16 and, 32-39, wherein Chloroa-
cetyl chloride is added in an amount of 1-3 molar equivalents.

41. The process of any one of embodiments 16 and, 32-40, wherein N,N-di-
methylethylene diamine is added in an amount of 1-3 molar equivalents.

42. The process of any one of embodiments 16 and, 32-41, wherein 2-Chloro-
N-(2-dimethylaminoethyl) acetamide or a salt thereof is purified and isolated as a salt
thereof.

43. A crystalline free base of Rabeximod having a melting point of 259-261
°C.

44 A crystalline free base of Rabeximod that is obtainable by the process as

defined in any one of embodiments 1-17, 19-31 and 33-42.

Brief description of figures
Figure 1 shows the Differential scanning calometry (DSC) thermogram and Thermal

gravimetric analysis (TGA) curve of Rabeximod.
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Figure 2 shows the X-ray powder pattern of Rabeximod.

Experimental
The current process to manufacture Rabeximod involves several process steps as

illustrated in below reaction scheme and as described in detail hereunder.

o —
; Step 1 —
Ci HZN ACOH i Nm{}
O 4 ———- My 7
@ NH H,N EtOH \Oﬁ\'w
ZNH

water

Cl
CIDo DAX OXY001-01 Step 3
509% NaOH N @
THFfwater e N
: T
v NN
H

..}. L
. M
, Step 2 N
ﬁ—»ﬂ i | EwaAc O | & 4
o+ N — NH I
g ﬂzf‘im e Ct\)‘L N HW 4 Cl
OXY001 crude
CAC DMEN OXY001-03 HCH
Cl
Step 4 TN
THF/water /%‘3 / )
2M HC . jf\ =
ol M M
2™ NaOH
NHX
S N

Manufacturing Process OXY001-01 Intermediate

o}
cl HyN N=
o HN]@ — \_{/
2
H N
H

CIDO DAX OXY001-01

Starting materials: 5-Chloroisatin (CIDO) and 4,5-Dimethyl-1,2-phenylenediamine
(DAX)



WO 2021/250197

15

PCT/EP2021/065694

Table 1: Overview Required Raw Materials and Quantities Step 1

Quantity  re-
Item Description MW Mol ] Eq.
quired
5-Chloroisatin (CIDO) 181.58 | 66.1 12.0 kg 1.0
4 5-Dimethyl-1,2-phenylene-
o 136.19 | 72.7 9.9 kg 1.1
diamine (DAX)
Acetic acid, AcOH - - 282 L 23.5°¢
Ethanol, EtOH - - 150 L 12.5°
Potable water - - 50 4.2°¢

a) mol//mol of CIDO; b) kg/kg of CIDO; c) L/kg of CIDO

Table 2: Raw Materials Specifications Step 1

Item Description Parameter | Method Specification
Appear- _ Orange to brown pow-
Visual
ance der
5-Chloroisatin (CIDO) ID NMR Conforms to structure
Purity GC 2 95%
Use Test HPLC > 80%
Appear- _ Off-white to brown pow-
Visual
ance der
4 5-Dimethyl-1,2-phenylene-
ID NMR Conforms to structure
diamine (DAX)
Purity GC 2 95%
Use Test HPLC > 80%
Appear- Colorless liquid from
ance CoA
Acetic acid, AcOH
ID NMR/FITR | Conforms to reference
Purity - > 99% from CoA
Appear- . o
Visual Colorless liquid
ance
Ethanol, EtOH
ID NMR/FITR | Conforms to reference
Purity GC > 99.5%
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Resulting Product (Intermediate): OXY001-01

Batch size: 13.03 kg of OXY001-01

Process description: 4 5-Dimethyl-1,2-phenylenediamine (1.1 equivalent) was
added to acetic acid (4.7 volumes) in reactor (reactor was running under nitrogen at
atmospheric pressure) and stirred up to 3 hours at moderate rate at +20 to +25 °C
until clear dark brown solution was formed. 4,5-Dimethyl-1,2-phenylenediamine so-
lution in acetic acid solution was transferred to intermediate feeding vessel. 5-chloro-
isatin (1.0 equivalent) was added to acetic acid (14.3 volumes) in reactor and stirred
while jacket temperature of reactor was adjusted to approximately +150 °C to achieve
a reflux temperature for active reflux of solvents. When reflux temperature was
reached the 4,5-Dimethyl-1,2-phenylenediamine solution in acetic acid was slowly
added over 2-3 hours while distilling acetic acid (4.7 volumes) from the reaction mix-
ture. A fresh portion of acetic acid (4.7 volumes) was added to the reactor at about
the same rate as distillation (4.7 volumes) occurred. After distillation the reaction
mixture was stirred at reflux temperature for at least another 2 hours. The expected
appearance of content in the reactor was a dark yellow to orange slurry. The reaction
mixture was cooled to +65 to +70 °C and filtered using a Nutsche filter using Polyes-
ter filter cloth (27 um) or similar as filter media. The filter cake was washed 3 times
with fresh ethanol (3 x 4.2 volumes) and 1 time with water (1 x 4.2 volume). After
washing the filter cake was dried at +40 to +45 °C for 12 hours and additionally in a
vacuum tray dryer for 12 hours at +40 °C resulting in a yellow to orange/brown solid.
An in-process control sample was taken and analysed for loss on drying (LOD). LOD
should be < 2% (w/w). If the LOD is > 2%, the vacuum tray dryer step was repeated.
Theoretical yield: 18.62 kg

Yield: 70£5% (13.03+0.96kg)

Maximum volume: 216 L

Manufacturing Process OXY001-03 HCI Intermediate

Cl -+ N —_— toAr
o/ HZN/\/ ~ CI\)kNH/\/NH\ Cl

CAC DMEN OXY001-03 HCI
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Starting materials: Chloroacetyl chloride (CAC) and N,N-Dimethylethylene diamine
(DMEN)

Table 3: Overview Required Raw Materials and Quantities Step 2

Quantity  re-
Item Description MW Mol ] Eq.
quired
N,N-Dimethylethylene dia-
_ 88.15 124.8 11.0 kg 1.0
mine (DMEN)
Chloroacetyl chloride (CAC) | 112.94 128.5 14.5 kg 1.032
Ethyl acetate, EtOAcC - - 341 L 31¢

5 a) mol//mol of DMEN; b) kg/kg of DMEN; c¢) L/kg of DMEN

Table 4: Raw Materials Specifications Step 2

Item Description Parameter | Method | Specification
Appear- _ Clear colorless to yellow
Visual o
N,N-Dimethylethylene  dia- | ance liquid
mine (DMEN) ID NMR Conforms to reference
Purity GC 2 95%
D Correct product from
Chloroacetyl chloride (CAC) CoA
Purity - > 95% from CoA
Appear-
PP - Colorless liquid
ance
Ethyl acetate, EtOAcC NMR or
ID Conforms to reference
FTIR
Purity - > 99% from CoA

Resulting Product (Intermediate): OXY001-03 HCI

10 Batch size: 22.6 kg of OXY001-03 HCI

Process description: Chloroacetyl chloride (1.03 equivalents) was dissolved in
ethyl acetate (15 volumes) in reactor (reactor was running under nitrogen at atmos-

pheric pressure) at +20 °C. The solution was stirred and cooled down to +10 °C.
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N,N-dimethylethylene diamine (1.00 equivalent) solution in ethyl acetate (1.0 volume)
was slowly charged to the reactor when the temperature reached a range from +10
to +25 °C and at such a rate over 1-2 hours that the internal temperature did not
exceed +25 °C. The slurry was stirred for 5 to 30 minutes at +20 to +25 °C and filtered
using a Nutch filter using Polyamide filter cloth (25 um) or similar as filter media. The
product was washed 3 times on the filter with ethyl acetate (3 x 5 volumes) and dried
on the filter for at least 16 hours and additionally in a vacuum tray dryer for 12 hours
at +40 °C resulting in an off-white to beige solid.

Theoretical yield: 25.09 kg

Yield: 901£5% (22.6+1.25 kg)

Maximum volume: 202 L

Manufacturing Process OXY001 Crude

cl
N
cl - i | S ﬁ[\ |
+ Y oer N
m y a M~ N
N NH

H OXY001-03 HCI \N/\/ o)
OXY001-01 \
OXY001 Crude

Starting materials: OXY001-01 and OXY001-03 HCI

Table 5: Overview Required Raw Materials and Quantities Step 3

Item Description MW Mol Quantity e Eq.
quired
OXY001-01 281.74 |46.3 13.0 kg 1.0
OXY001-03 HCI 201.09 |925 18.6 kg 2.02
50% NaOH ag. solution 40.00 370.1 29.6 kg 8.0°
Potassium iodide, K 166.00 |37.5 6.2 kg 0.812
Tetrahydrofuran, THF - - 705 L 54.2°¢
Potable water - - 395 L 30.4°¢

a) mol//mol of OXY001-01; b) kg/kg of OXY001-01; c) L/kg of OXY001-01
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Table 6: Raw/Intermediate Materials Specifications Step 3

Item Description Parameter | Method | Specification
Appear- Yellow to orange/brown
Visual
ance solid
OXY001-01 ID NMR Conforms to structure
Purity HPLC > 80%
Use test HPLC = 98% of OXY001
Appear- . . . .
Visual White to off-white solid
ance
ID NMR Conforms to structure
OXY001-03 HCI
Residual
NMR To be reported
EtOAc
Purity GC =2 90%
Appear- . o
Visual Colorless liquid
ance
50% NaOH ag. solution pH at 25
ID 12-14
°C
Assay - > 31 wiw% from CoA
Appear- . . .
Visual Colorless to white solid
ance
Potassium iodide, Kl ID EP Conforms
Assay by ti-
_ - 2 95% from CoA
tration
Appear- . o
Visual Colorless liquid
ance
Tetrahydrofuran, THF
ID NMR Conforms to reference
Purity GC =2 99%

Resulting Product: OXY001 Crude (crude rabeximod)
Batch size: 11.38 kg of OXY001 Crude
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Process description: OXY001-01 (1.0 equivalent) was dissolved in tetrahydrofuran
(15.4 volumes) and 50% NaOH aqueous solution (8.0 equivalents in relation to
OXY001-01) in reactor (reactor was running under nitrogen at atmospheric pressure)
and mixed at +55 to +60 °C up to approximately 1 hour until clear dark red solution
was formed. Potassium iodide (0.81 equivalents) was added under vigorous stirring
and mixed for 10 to 30 minutes at +55 to +60 °C. OXY001-03 HCI (2.0 equivalents)
was added to the solution and mixed for at least 2 hours at +55 to +60 °C. Following
completion of the reaction, the mixture was quenched with water (15.4 volumes) and
tetrahydrofuran removed (15.4 volumes) by evaporation under reduced pressure.
The slurry was cooled to +20 to +25 °C and stirred for 1 hour and filtered with a Nutch
filter using Polyamide filter cloth (25 um) or similar as filter media. Resulting cake
was washed 3 times with water (3 x 5 volumes) until the pH of the filtrate was between
8-7 and dried on the filter at +40 to +45 °C for at least 12 hours by air suction and
additionally in a vacuum tray dryer for 12 hours at +40 °C. Afterwards resulting ma-
terial was suspended in in tetrahydrofuran (25 volumes) at +45 to +50 °C for at least
1 hour. OXYO001 Crude was isolated by filtration with a Nutch filter using Polyamide
filter cloth (25 um) or similar as filter media and washed 2 times on the filter with
tetrahydrofuran (2 x 7 volumes). Resulting cake was dried on the filter at +40 to +45
°C for at least 12 hours and additionally in a vacuum tray dryer for 12 hours at +40
°C.

Theoretical yield: 18.96 kg

Yield: 60+5% (11.38+0.95 kg)

Maximum volume: 500 L

Purification of crude Rabeximod:

OXYO001 crude (1.0 equivalent) was dissolved in tetrahydrofuran (10 volumes), water
(3 volume), and 2M HCI (1.4 volumes) mixture. The solution was clear filtered and
heated to +50 °C. pH of mixture was adjusted to 10-12 by addition of 2M NaOH (1.3
volume). The formed slurry was cooled to +20 to +25 °C and diluted with water (12
volumes).

After stirring for at least 12 hours the slurry was filtered at +20 to +25 °C and washed

on the filter with tetrahydrofuran:water (5:2) mixture (2x3 volumes). Rabeximod has
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a molecular weight of 409.92 g/mol and is isolated as a crystalline free base having
a melting point of 259-261 °C.

Batch release results of batches used in Phase 2 and Phase 1 clinical studies are
provided in Table 7.

Purity is equal to or above 98% as measured by HPLC.

Table 7: Batch release results of Rabeximod drug substance batches used in

Phase 1 and phase 2 clinical studies

Batch Size (kg)

Phase 2 Nonclinical,

Clinical

Stability,
Phase
Clinical

Test Acceptance
Criteria

Appearance Yellow powder Yellow powder | Conforms
Identification (IR) Conforms to | Conforms  to | Conforms
reference reference
spectrum spectrum
Chromatographic purity | > 98 area-% 99.7% 99.8 area-%
(HPLC)
Residual solvents (GC)
- Tetrahydrofuran <720 ppm 492 ppm <720 ppm
Heavy metals <10 ppm <10 ppm <10 ppm
Microbiological quality
- Total plate count <10? CFU/g <5 CFU/g <10 CFU/g
- E. coli Absence in1g Negative Negative
Assay (titration) 95 — 105 wiw% 99.3% 99.0 w/iw%
Related substances
- Largest impurity < 1.0 (area %) 0.05 0.1 area-%
To be reported 1(RRT0.82) |3
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- Number of impurities >

0.05 area-% < 2.0 (area %) 0 0.1 area-%

- Sum of impurities >

0.1%

Residual OXY001-03 | <0.2 (% wiw) <0.03% Not Tested

(GC)

Assay (HPLC) 95 -105 (% wiw) | 99.9% 99.3 %

Water content (KF) To be reported (% | 0.1% 0.1 wiw%
wi/w)

Loss on drying To be reported (% | <0.1% 0.1 wiw%
wi/w)

Sulphated Ash To be reported (% | <0.1% 0.1 wiw%
wi/w)
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CLAIMS

1. A process for preparing 9-Chloro-2,3-dimethyl-6-(N,N-dimethylaminoethyl-

amino-2-oxoethyl)-6H-indolo-[2,3-b]quinoxaline (Rabeximod) or a salt thereof,
wherein the process comprises the step of:
- reacting a solution or suspension of 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinox-
aline in the presence of an aqueous base sufficiently strong to deprotonize the indole
N-H and optionally a catalyst, with 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a
salt thereof to obtain Rabeximod or a salt thereof.

2. The process of claim 1, wherein the catalyst is present.

3. The process of any one of claims 1-2, wherein 9-chloro-2,3-dimethyl-6H-
Indolo[2,3-b] quinoxaline or a salt thereof is dissolved in an organic solvent and

wherein 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt thereof is dis-
solved in an organic solvent.

4. The process of any one of claims 1-3, wherein the aqueous base is NaOH.

5. The process of any one of claims 1-4, wherein 1 molar equivalent 9-chloro-
2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline is deprotonized with at least 2 volumes of
the aqueous base and wherein 9-chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline
and the aqueous base are mixed at a suitable temperature until a clear solution is
formed.

6. The process of any one of claims 2-5, wherein the catalyst in a suitable
amount is added under vigorous stirring and mixed for 10 to 60 minutes at a suitable
temperature.

7. The process of any one of claims 1-6, wherein 2-Chloro-N-(2-dimethylami-
noethyl) acetamide or a salt thereof is added to the solution of 9-chloro-2,3-dimethyl-
6H-Indolo[2,3-b] quinoxaline in the aqueous base and mixed for at least 1 hour at a
suitable temperature.

8. The process of any one of claims 1-7, wherein Rabeximod is purified and
isolated as a crystalline free base.

9. The process of any one of claims 1-8, wherein the process comprises the

preceding step of:
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- reacting a solution or suspension of 4,5-Dimethyl-1,2-phenylenediamine with 5-
chloroisatin under acidic conditions at elevated temperatures up to reflux to obtain 9-
chloro-2,3-dimethyl-6H-Indolo[2,3-b] quinoxaline or a salt thereof.

10. The process of any one of claims 1-9, wherein the process comprises the
preceding step of:
- reacting a solution or suspension of Chloroacetyl chloride with N,N-Dimethyleth-
ylene diamine to obtain 2-Chloro-N-(2-dimethylaminoethyl)acetamide or a salt
thereof.

11. The process of any one of claims 1-10, wherein the process comprises the
preceding step of claim 9 and the preceding step of claim 10.

12. The process of claim 9 wherein the acidic condition is an organic acid.

13. The process of any one of claims 9 and 12, wherein 4,5-Dimethyl-1,2-
phenylenediamine and 5-chloroisatin are both dissolved in the acid before the reac-
tion.

14. The process of any one of claims 9 and 12-13, wherein the elevated tem-
perature is reflux temperature.

15. A crystalline free base of Rabeximod that is obtainable by the process as

defined in any one of claims 1-11 and 12-14.



PCT/EP2021/065694

WO 2021/250197

1/2

% 062 087 0/ 097 052 0K 06T 02¢ O0KZ 00C 06k 08K OZb 09) 0S4 Ofk 0€b 0Ch OK 004 06 08 0L 09 05 OF o_mmkh-
9°/6
mxm-/ o'}
Q\%@. / .m\Q|
2’86 B 699 'S 'SYVZ97 TOOAXO | .,
86 1 / _ MolpEsH %o
. SYYZ97 TO0AXOSI |/
9861 \ 50
M\MM - / J, 679 Yeaq L 0L
! D, 08'L5¢ 185UQ .
Z2'66- // Dbz pajeuou 54
wggos/-  [eabaiuy .
66 § 0¢
@ \Qm. m\N
866 e
0°00. - — —_——
Bw 69/9 ' 'S4vz9z TOOAXO | ¢°¢
o ybiem ejdwes |y A
0 SYYZ97 TOOAXOSI

L 8inbiH

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/065694

WO 2021/250197

2/2

090vS L="1A (BlauL/eleY 1 om ] paidnog) elsy 1z

0

P

i
QusZ

H

f

o008 ouo v

T
000 8
SJUNOD

i

i

!
000 0

I

t

i
GO0 Z1

i
abo ¥

|
oo gt

7

Z ainbiH



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/065694

A. CLASSIFICATION OF SUBJECT MATTER

INV. CO07D487/04 A61K31/4985  A61P37/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K A61P CO7D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, CHEM ABS Data, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2005/123741 A1l (OXYPHARMA AB [SE]; 15
BERGMAN JAN [SE] ET AL.)
29 December 2005 (2005-12-29)

Y page 11, line 12 - page 12, line 12 15
A 1-14
Y Alastair J. Florence: "Polymorph 15

screening in pharmaceutical development -
European Pharmaceutical Review",

19 August 2010 (2010-08-19), XP055457333,
Retrieved from the Internet:
URL:https://www.europeanpharmaceuticalrevi
ew.com/article/3659/polymorph-screening-in
-pharmaceutical-development/

[retrieved on 2018-03-07]

the whole document

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. e "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
1 September 2021 10/09/2021
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Panday, Narendra

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/065694

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

EUN HEE LEE: "A practical guide to
pharmaceutical polymorph screening &
selection",

ASIAN JOURNAL OF PHARMACEUTICAL SCIENCES,
vol. 9, no. 4, 16 March 2014 (2014-03-16),
pages 163-175, XP055260946,

NL

ISSN: 1818-0876, DOI:
10.1016/j.ajps.2014.05.002

the whole document

15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2021/065694
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2005123741 Al 29-12-2005 AT 462707 T 15-04-2010
AU 2005254919 Al 29-12-2005
BR PI0512086 A 06-02-2008
CA 2568592 Al 29-12-2005
CN 1976934 A 06-06-2007
CY 1110145 T1 14-01-2015
DK 1756111 T3 12-07-2010
EP 1756111 Al 28-02-2007
ES 2342946 T3 19-07-2010
IL 179171 A 31-12-2012
JP 5038891 B2 03-10-2012
JP 2008502676 A 31-01-2008
NZ 551780 A 28-05-2010
PL 1756111 T3 31-08-2010
PT 1756111 E 01-06-2010
RU 2369609 C2 10-10-2009
SE 527639 C2 02-05-2006
SI 1756111 T1 31-08-2010
US 2005288296 Al 29-12-2005
US 2010009999 Al 14-01-2010
WO 2005123741 Al 29-12-2005
ZA 200700358 B 30-07-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

