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PROCESSES FOR THE PREPARATION OF
1,2,3,5,6,7-HEXAHYDRO-S-INDACENE DERIVATIVES

Field of the Invention

The present invention relates to intermediates and processes useful for preparing 1-
ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide
and salts thereof. The present invention further relates to 1-ethyl-N-((1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide and salts thereof when
prepared by such processes and to associated pharmaceutical compositions and uses
for the treatment and prevention of medical disorders and diseases, most especially by
NLRP3 inhibition.

Background
1-Ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide
is disclosed in WO 2019/008025 A1 as an NLRP3 inhibitor (see Example 6). However,
there is a need to provide improved processes for preparing 1-ethyl-N-((1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide and salts thereof. In
particular, there is a need to provide efficient processes that are suitable for large scale
synthesis and which, for example, avoid multiple, complex and partially low yielding

chemical steps and overall atom inefficient synthesis.

There is also a need to provide 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yl)carbamoyl)piperidine-4-sulfonamide and salts thereof at a higher yield compared to
prior art processes, especially on a large scale. Further, for large-scale industrialization,
greener synthesis routes, reduced solvent waste, and improved safety are also of
concern. The present invention solves the aforementioned problems. Furthermore, the

present invention can be implemented in both batch or continuous methods.

Summary of the Invention
The invention provides a process of preparing compound (C) or a salt thereof,
comprising the step of contacting compound (A) with compound (B) in the presence of

a solvent and a base, to obtain compound (C) or a salt thereof.
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Unless stated otherwise, any reference to an element is to be considered a reference to
all isotopes of that element. Thus, for example, unless stated otherwise any reference to
hydrogen is considered to encompass all isotopes of hydrogen including deuterium and

tritium.

Unless stated otherwise, any reference to a compound or group is to be considered a

reference to all tautomers of that compound or group.

In an embodiment of the present invention, the solvent for contacting compound (A)
with compound (B) is selected from toluene, anisole, cyclopentylmethylether,
ethylbenzene, isopropyl acetate, isobutyl acetate, 2-methyl tetrahydrofuran, water, t-
butanol, ethyl acetate, methyl acetate, xylene, tetrahydrofuran dimethyl sulfoxide,
acetonitrile, t-butyl methyl ether, N-methyl pyrrolidine, N-ethyl pyrrolidone, heptane,

cyclohexane, acetone, or any combination thereof.

In a further embodiment of the present invention, the solvent for contacting compound

(A) with a compound (B) is selected from toluene, anisole, ethylbenzene and xylene.

In a further embodiment of the present invention, the solvent for contacting compound
(A) with a compound (B) is selected from 2-methyl thetrahydrofuran and
tehrahydrofuran.

In a further embodiment of the present invention, the solvent for contacting compound

(A) with a compound (B) is dimethyl sulfoxide.
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In a further embodiment of the present invention, the solvent for contacting compound
(A) with compound (B) is toluene or toluene in combination with water, t-butanol,

tetrahydrofuran, dimethyl sulfoxide or acetonitrile.

In a further embodiment of the present invention, the solvent for contacting compound

(A) with compound (B) is toluene and tetrahydrofuran.

In a further embodiment of the present invention, the base for contacting compound
(A) with compound (B) is selected from potassium tert-butoxide, potassium hydroxide

or any other basic potassium salt.

In a further embodiment of the present invention, the base for contacting compound
(A) with compound (B) is selected from potassium tert-butoxide or potassium

hydroxide.

In a further embodiment of the present invention, the base for contacting compound

(A) with compound (B) is potassium tert-butoxide.

An embodiment of the present invention provides a process of preparing a salt of

compound (C), such as a cationic salt. Typically the salt is pharmaceutically acceptable.

For the purposes of this invention, a “cationic salt” of 1-ethyl-N-((1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide is a salt formed
between a protic acid functionality (such as a urea proton) of the compound by the loss
of a proton and a suitable cation. Suitable cations include, but are not limited to
lithium, sodium, potassium, magnesium, calcium and ammonium. The salt may be a
mono-, or di- salt. Preferably the salt is a mono- or di-lithium, sodium, potassium,
magnesium, calcium or ammonium salt. More preferably the salt is a mono- or di-
sodium salt or a mono- or di-potassium salt. More preferably the salt is a mono- or di-

potassium salt, more preferably still the salt is a mono-potassium salt.

Advantageously, where a cationic salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yl)carbamoyl)piperidine-4-sulfonamide (Compound (C)) is desired, the cation of the
salt is provided by the conjugate acid of the base. For example, one embodiment of the

first aspect of the invention provides a process of preparing an alkali metal or an alkali
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earth metal salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-
yl)carbamoyl)piperidine-4-sulfonamide (C), comprising the step of contacting 1-ethyl-
4-piperidinesulfonamide (A) with a 1,2,3,5,6,7-hexahydro-s-indacene derivative (B) or
(B") in the presence of a solvent and an alkali metal or an alkali earth metal alkoxide, to
obtain the alkali metal or alkali earth metal salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-
indacen-4-yl)-carbamoyl)-piperidine-4-sulfonamide, wherein the alkali metal or alkali
earth metal of the salt is the same as the alkali metal or alkali earth metal of the
alkoxide. Typically in such an embodiment, the alkali metal or alkali earth metal

alkoxide is an alkali metal or an alkali earth metal tertiary butoxide.

In an embodiment of the present invention, the salt of 1-ethyl-N-((1,2,3,5,6,7-
hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide (C) is purified by
recrystallisation or reprecipitation. For example, the crude salt of 1-ethyl-N-
((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)piperidine-4-sulfonamide (C) may
be dissolved in a first solvent to obtain a first mixture, optionally the mixture may be
filtered, and the salt of the 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
carbamoyl)piperidine-4-sulfonamide (C) may be precipitated by the addition of a
second solvent, optionally with cooling. Typically, the first solvent is a polar protic
solvent such as methanol. Typically, the second solvent is a polar aprotic solvent such

as acetonitrile.

A further aspect of the invention provides a process of preparing compound (C) or a salt
thereof, comprising the step of contacting compound (A) with compound (B) in the
presence of a solvent and a base, to obtain compound (C) or a salt thereof, wherein

compound (B) is obtained from compound (D):
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In an embodiment of the present invention, compound (C) is isolated using an

antisolvent.

In a further aspect of the present invention, compound (C) is isolated using an

antisolvent, wherein the antisolvent is selected from acetonitrile, any alcohol or water.

In an embodiment of the present invention, compound (C) is isolated using a wash

solvent.

In a further aspect of the present invention, compound (C) is isolated using a wash
solvent, wherein the wash solvent is selected from tetrahydrofuran, toluene,

dimethylsulfoxide, or acetonitrile.

A second aspect of the invention provides 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-
4-yl)carbamoyl)piperidine-4-sulfonamide (Compound (C)) or a salt thereof, prepared

by a process of the first aspect of this invention.
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In one embodiment, the second aspect of the invention provides an alkali metal or an
alkali earth metal salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
piperidine-4-sulfonamide. Typically, the second aspect of the invention provides a
potassium salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-
piperidine-4-sulfonamide. Most typically, the second aspect of the invention provides a
mono-potassium salt of 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-

piperidine-4-sulfonamide.

In an embodiment of the present invention, compound (B) is prepared by a process

according to the third aspect of the invention.

A third aspect of the invention provides a process of preparing a compound (B), the

process comprising the step wherein compound (D) is converted into compound (B):

0 -
NH, N*C
(D) (B)
(12) (13)

Accordingly, in one embodiment of the third aspect of the invention, there is provided a
process of preparing compound (B), the process comprising the step of converting
compound (D) into compound (B) using a reaction mixture of compound (D) with
phosgene, triphosgene, carbonyldiimidazole, or di-tert-butyl dicarbonate in the

presence of a base and a solvent.

In a further embodiment of the third aspect of the invention, the solvent is selected is
selected from toluene, anisole, cyclopentylmethylether, ethylbenzene, isopropyl acetate,
isobutyl acetate, 2-methyl tetrahydrofuran, water, ethyl acetate, methyl acetate, xylene,
tetrahydrofuran or dimethyl sulfoxide, acetonitrile, t-butyl methyl ether, diethyl ether,
dichloromethane, 1,2-dichloroethane, chloroform, N-methyl pyrrolidine, N-ethyl
pyrrolidone, heptane, cyclohexane or any combination thereof, and the base is a

tertiary amine, such as N,N-diisopropylethylamine, triethylamine, or tributylamine or
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the base is an inorganic base such as potassium carbonate, potassium hydroxide, or

sodium carbonate.

In a further embodiment of the third aspect of the invention, the solvent is selected
from toluene or toluene in combination with water, acetonitrile, or tetrahydrofuran,
and the base is selected from N,N-diisopropylethylamine, trimethylamine,

tributylamine, potassium carbonate, potassium hydroxide, or sodium carbonate.

In a further embodiment of the third aspect of the invention, the solvent is toluene
and/or water, and the base is N,N-diisopropylethylamine, trimethylamine or potassium

carbonate.

In a further embodiment of the third aspect of the invention, the solvent is toluene and

the base is N,N-diisopropylethylamine or potassium carbonate.

In a further embodiment of the third aspect of the invention, the solvent is toluene and

the base is potassium carbonate.

In a further embodiment of the third aspect of the invention, the solvent is toluene and

the base is N,N-diisopropylethylamine.

Toluene and potassium carbonate, or toluene and N,N-diisopropylethylamine, provide
an advantage over using THF (tetrahydrofuran) and TEA (triethylamine), as was used
previously (EGGLER J F ET AL: Journal of Labelled Compounds and
Radiopharmaceuticals, vol. 45, no. 9, 2002, pages 785-794, XP002264662), due to the
proposed process above involving less time and energy for workup because of the
elimination of the need to evaporate or perform a silica gel filtration. Therefore the

process here is a less intensive process than that previously reported.

In another embodiment of the third aspect of the invention, there is provided a process
of preparing compound (B) , the process comprising the step of converting compound
(D) into compound (B), wherein the reaction mixture is washed using an aqueous

solution to obtain compound (B) in an organic solvent.
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An embodiment of the present invention provides a process to obtain compound (C)

wherein compound (B) is obtained according to the third aspect of the invention.

An embodiment of the present invention provides a process to obtain compound (C)
according to the first aspect of the invention, wherein compound (B) is obtained

according to the third aspect of the invention.

In an embodiment of the present invention, compound (B) is prepared by a batch

process or in a continuous mode.

In an embodiment of the present invention, compound (B) is prepared in a continuous

mode.

In an embodiment of the present invention, the process to obtain compound (B) and

compound (C) are telescoped.

A fourth aspect of the invention provides compound (B):

.0
N

(B)
(13)

In one embodiment of the third aspect of the invention, compound (D) is prepared by a

process comprising the following steps:
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The process for the preparation of compound (D) may be as described in WO
2020/079207 A1, the contents of which are incorporated herein by reference in their

entirety.

In one embodiment, the process of the fifth aspect of the invention is a process for

preparing compound (A) or a salt thereof:

0.0

Y/

S.
NH,
\/N

(A)
@)

A fifth aspect of the invention provides a process for the preparation of compound (A),

prepared by a process comprising the following steps:
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wherein Cbz is carboxybenzyl/benzyloxycarbonyl, OMs is methanesulfonate,

and SAc is acetylthio.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (a)
comprises contacting compound (1) with benzyl chloroformate to obtain N-

carboxybenzyl-4-hydroxy piperidine compound (2):

HI\O\ = CbZ\'\(j\
OH OH

(1) (2)
Typically in such an embodiment, compound (1) is contacted with the benzyl
chloroformate in the presence of a base and a solvent.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (b)

comprises contacting compound (2) with mesyl chloride to obtain compound (3):

Cbz.
OH OMs

() @)
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Typically in such an embodiment, the compound (2) is contacted with mesyl chloride in
the presence of a tertiary amine base such as triethylamine and a polar aprotic solvent

such as dichloromethane.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (c)

comprises contacting compound (3) with MeCOS-in a solvent to obtain compound (4):

Cbz. ~
z "O\ (c¢) Cbz O\
OMs SAc

3) 4

Typically in such an embodiment, the MeCOS-is generated in situ by the reaction of
MeCOSH with a base such as cesium carbonate. Typically in such an embodiment, the

solvent is N,N-dimethylformamide.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (d)

comprises contacting compound (4) with a chlorinating agent to obtain compound (5):

Cbz ..
- n
S/CI

SAc N
(4) (5)

Typically in such an embodiment, the chlorinating agent is N-chlorosuccinimide.

Typically in such an embodiment, the compound (4) is contacted with the chlorinating

agent in the presence of acetic acid and water.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (e)

comprises contacting compound (5) with ammonia to obtain compound (6):
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(5) (6)

Typically in such an embodiment, the compound (5) is contacted with ammonia in the

presence of a polar aprotic solvent such as dichloromethane.

In an exemplary embodiment of the fifth aspect of the invention, the reaction step (f)
comprises contacting compound (6) with acetonitrile or acetaldehyde in the presence of

a catalyst and hydrogen gas, to obtain compound (A):

Cbz. 7
'\O\O i '\O\O
LNH, - 4-NH;

0 1]
0 (0]

(6) (A)
@

Typically in such an embodiment, the compound (6) is contacted with acetonitrile in
the presence of a catalyst and hydrogen gas. Typically, the catalyst is a palladium

catalyst such as palladium hydroxide on carbon.

In one specific embodiment of the fifth aspect of the present invention, there is

provided a process of preparing compound (A) or a salt thereof:

/\I\O\O
i_NH
S 2

o)

(A)
@)

comprising the steps:
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(a) converting compound (1) to compound (2):

OH OH

(1) (2)

(b) converting compound (2) to compound (3):

Cbz.
OH OMs

(2) (3)

(©) converting compound (3) to compound (4):

Cbz <
z T::l\ (c) CM:T::I\
OMs SAc

@) (4)

(d) converting compound (4) to compound (5):

Cbz..
——— 1]
S/C

SAc o
(4) (5)

(e) converting compound (5) to compound (6)

Cbz\N Cbz\N
O\ﬁ? cl 9 O\Q NH
S/ S/ 2

1l 1
o o

(3) (6)
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€3] and converting compound (6) to compound (A):

Cbz. P
D\O 0 '\O\O NH
nNH, — 1 NH,
$ i
(0]

0

(6) (A)
)

In one specific embodiment of the fifth aspect of the present invention, there is

provided a process of preparing compound (A) or a salt thereof via the following steps:

OH OH
™ @) @)

OMs SAc
4)

Cbz. Cbz. -
—_— —_— 1
i.Cl 1 _NH, &-NH2

(o) 0]

(5 (6) (A)
)

wherein Cbz is carboxybenzyl/benzyloxycarbonyl, OMs is methanesulfonate, and SAc is

acetylthio.

An embodiment of the present invention provides a process to obtain compound (C)

wherein compound (A) is obtained according to the fifth aspect of the invention.

The compounds used in and provided by the present invention can be used both, in
their free base form and their acid addition salt form. For the purposes of this
invention, a “salt” of a compound of the invention includes an acid addition salt. Acid

addition salts are preferably pharmaceutically acceptable, non-toxic addition salts with
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suitable acids, including but not limited to inorganic acids such as hydrohalogenic acids
(for example, hydrofluoric, hydrochloric, hydrobromic or hydroiodic acid) or other
inorganic acids (for example, nitric, perchloric, sulfuric or phosphoric acid); or organic
acids such as organic carboxylic acids (for example, propionic, butyric, glycolic, lactic,
mandelic, citric, acetic, benzoic, salicylic, succinic, malic or hydroxysuccinic, tartaric,
fumaric, maleic, hydroxymaleic, mucic or galactaric, gluconic, pantothenic or pamoic
acid), organic sulfonic acids (for example, methanesulfonic, trifluoromethanesulfonic,
ethanesulfonic, 2-hydroxyethanesulfonic, benzenesulfonic, toluene-p-sulfonic,
naphthalene-2-sulfonic or camphorsulfonic acid) or amino acids (for example,
ornithinic, glutamic or aspartic acid). The acid addition salt may be a mono-, di-, tri- or
multi-acid addition salt. A preferred salt is a hydrohalogenic, sulfuric, phosphoric or

organic acid addition salt. A preferred salt is a hydrochloric acid addition salt.

Where a compound of the invention includes a quaternary ammonium group, typically
the compound is used in its salt form. The counter ion to the quaternary ammonium
group may be any pharmaceutically acceptable, non-toxic counter ion. Examples of
suitable counter ions include the conjugate bases of the protic acids discussed above in

relation to acid addition salts.

The compounds used in and provided by the present invention can also be used both, in
their free acid form and their salt form. For the purposes of this invention, a “salt” of a
compound of the present invention includes one formed between a protic acid
functionality (such as a carboxylic acid group or a urea group) of a compound of the
present invention and a suitable cation. Suitable cations include, but are not limited to
lithium, sodium, potassium, magnesium, calcium and ammonium. The salt may be a
mono-, di-, tri- or multi-salt. Preferably the salt is a mono- or di-lithium, sodium,
potassium, magnesium, calcium or ammonium salt. More preferably the salt is a mono-

or di-sodium salt or a mono- or di-potassium salt.

Preferably, any salt is a pharmaceutically acceptable non-toxic salt. However, in
addition to pharmaceutically acceptable salts, other salts are included in the present
invention, since they have potential to serve as intermediates in the purification or
preparation of other, for example, pharmaceutically acceptable salts, or are useful for

identification, characterisation or purification of the free acid or base.
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The compounds and/or salts used in and provided by the present invention may be
anhydrous or in the form of a hydrate (e.g. a hemihydrate, monohydrate, dihydrate or
trihydrate) or other solvate. Such other solvates may be formed with common organic
solvents, including but not limited to, alcoholic solvents e.g. methanol, ethanol or

isopropanol.

The compounds, salts and solvates used in and provided by the present invention may
contain any stable isotope including, but not limited to 2C, 3C, *H, 2H (D), 4N, N, 160,
70, 80, 9F and *7I, and any radioisotope including, but not limited to C, 4C, 3H (T),
13N, 150, 18F, 123], 1241, 125] and =11

Unless stated otherwise, the compounds, salts and solvates used in and provided by the

present invention may be in any polymorphic or amorphous form.

A sixth aspect of the present invention provides a pharmaceutical composition
comprising the compound (C) or the salt thereof of the second aspect of the invention,

and a pharmaceutically acceptable excipient.

Conventional procedures for the selection and preparation of suitable pharmaceutical
formulations are described in, for example, “Aulton’s Pharmaceutics - The Design and
Manufacture of Medicines”, M. E. Aulton and K. M. G. Taylor, Churchill Livingstone
Elsevier, 4t Ed., 2013. Pharmaceutically acceptable excipients including adjuvants,
diluents or carriers that may be used in the pharmaceutical compositions of the
invention, are those conventionally employed in the field of pharmaceutical

formulation.

A seventh aspect of the present invention provides compound (C) or the salt thereof of
the second aspect of the invention, or the pharmaceutical composition of the sixth
aspect of the invention, for use in medicine, and/or for use in the treatment or

prevention of a disease, disorder or condition.

Most especially, where compound (C) is used in the treatment or prevention of a

disease, disorder and condition, the compound (C) acts as an NLRP3 inhibitor.
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In one embodiment, the disease, disorder or condition to be treated or prevented is
selected from:

6)) inflammation;

(i) an auto-immune disease;

(iii)  cancer;

(iv)  aninfection;

) a central nervous system disease;

(vi)  ametabolic disease;

(vil)  acardiovascular disease;

(viii) arespiratory disease;

(ix)  aliver disease;

x) a renal disease;

(xi)  an ocular disease;

(xi1)  a skin disease;

(xiii) alymphatic condition;

(xiv) a psychological disorder;

(xv)  pain; and

(xvi) any disease where an individual has been determined to carry a germline or

somatic non-silent mutation in NLRP3.

Typically, the treatment or prevention of the disease, disorder or condition comprises
the administration of the compound (C) or the salt thereof of the second aspect of the
invention, or the pharmaceutical composition of the sixth aspect of the invention, to a

subject.

Any of the medicaments employed in the present invention can be administered by
oral, parenteral (including intravenous, subcutaneous, intramuscular, intradermal,
intratracheal, intraperitoneal, intraarticular, intracranial and epidural), airway
(aerosol), rectal, vaginal or topical (including transdermal, buccal, mucosal and

sublingual) administration.

Typically, the mode of administration selected is that most appropriate to the disorder,

disease or condition to be treated or prevented.
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An eighth aspect of the invention provides a method of inhibiting NLRP3, the method
comprising the use of the compound (C) or the salt thereof of the second aspect of the
invention, or the pharmaceutical composition of the sixth aspect of the invention, to
inhibit NLRP3.

For the avoidance of doubt, insofar as is practicable any embodiment of a given aspect
of the present invention may occur in combination with any other embodiment of the
same aspect of the present invention. In addition, insofar as is practicable it is to be
understood that any preferred, typical or optional embodiment of any aspect of the
present invention should also be considered as a preferred, typical or optional

embodiment of any other aspect of the present invention.

Examples
All solvents, reagents and compounds were purchased and used without further

purification unless stated otherwise.

Abbreviations
Cbz: carboxybenzyl/benzyloxycarbonyl
SAc: acetylthio o]
A
GC: gas chromatography
HPLC: high performance liquid chromatography
THF: tetrahydrofuran
MTRBE: methyl tertiary butyl ether
DCM: dichloromethane
DMF: dimethylformamide
TEA: triethylamine
HDPE: high density polyethylene
NMT: No more than
Vol: volumes

AKX reagent: AQUAMICRON® AKX
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% a/a: (area under peak of compound (a) / combined area under peaks of compound

(a) and all other components) x 100

Experimental Methods

NMR Methods:
NMR spectra were obtained on Bruker AV 400MHz spectrometer (model: Advance

ITID) operated at room temperature (25°C).
GC Methods:

GC analysis was conducted on one of the following machines: Agilent 7890, 6890, or

Agilent 6890N with ALS injector.

KF Methods:
Coulometric KF (Karl Fischer) titration was run using AKX reagent on Mitsubishi CA-
20 or Predicta OM1000.

Synthesis Examples

1-ethvl-4-piperidinesulfonamide

1-ethyl-4-piperidinesulfonamide (7) was prepared according to the reaction sequence

illustrated in reaction scheme 1.

HI\O\ (a) Cbz‘r\O\ (b) Cbz‘r\o\ © CbZy (d)
OH OH
(1) () 3

OMs SAc
(4)

Cbz . Cbz. P
—_— —_— 1]
1.¢l 1_NH, 4-NH

I} 1l &I)

(5) (6) (A)
0]
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Scheme 1. 1-ethyl-4-piperidinesulfonamide (7) synthesis

Reaction scheme 1 — step (a) and (b)

OH OH OMs

(1) (2) (3)

4-hydroxy piperidine (1) (46.0 Kg) was charged into the reactor at 25 to 30°C. 1,4-
dioxane (226.0 L) was charged to the reactor at 25 to 30°C. The reaction mixture was
stirred for 5-10 minutes and then cooled to 15 to 20°C. A 2N NaOH solution (prepared
by mixing NaOH (18.4 Kg) with cold purified water (230.0 L) at 25 to 30°Cin a
separate reactor) was slowly charged to the reaction mixture at 15 to 25°C. The reaction
mixture was stirred for 5-10 minutes. 50% benzyl chloroformate in toluene (147.2 L)
was slowly added over a period of 1-2 hours to the reaction mixture. The temperature

was raised to 25 to 30°C and stirred for 1-2 hours.

Purified water (230.0 L) was added to the reaction mixture and the reaction mixture
was stirred for 10-15 min at 25 to 30°C. MTBE (230.0 L) was charged into the reactor at
30 to 35°C. The reaction mixture was stirred for 15-20 minutes at 25 to 30°C and then
allowed to settle for 20-30 minutes. The organic layer (OL-1) and aqueous layer (AL-1)
were separated into different containers and AL-1 was charged back into the reactor.
MTBE (230.0 L) was charged into the reactor at 25 to 30°C. The reaction mixture was
stirred for 15-20 minutes at 25 to 30°C and then allowed to settle for 20-30 minutes.
The organic layer (OL-2) and aqueous layer (AL-2) were separated into different
containers. OL-1 and OL-2 were combined and charged into the reactor at 25 to 30°C.
Purified water (138.0 L) was charged to the reactor at 25 to 30°C. The reaction mixture
was stirred for 15-20 minutes at 25 to 30°C and then allowed to settle for 20-30

minutes. The aqueous layer (AL-3) was separated from the organic layer (OL-3).

10% NaCl solution (prepared by adding NaCl (13.80 Kg) to purified water (138.0 L) in a
reactor at 25 to 30°C with stirring) was charged to OL-3 at 25 to 30°C. The reaction
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mixture was stirred for 15-20 minutes at 25 to 30°C and then allowed to settle for 20-
30 minutes. The organic layer (OL-4) and aqueous layer (AL-4) were separated into
different containers. OL-4 was dried with sodium sulfate (23.0 Kg). OL-4 was filtered
through a Buchner funnel and washed with MTBE (46.0 L). OL-4 was distilled down to
46-92 L at 40 to 45°C under vacuum (650mmHg). The vacuum was released and DCM
(138.0 L) was charged to the mixture and the mixture was co-distilled 35 to 40°C under
vacuum to 46-92 L. The mixture was cooled to 25 to 30°C and the vacuum was
released. DCM (552.0 L) was charged to the mixture at 25 to 30°C and the mixture was
stirred for 5-10 minutes. The reaction mixture was cooled to 20 to 25°C. TEA (127.8 L)

was added at 20 to 25°C. The reaction mixture was cooled to -5 to 5°C.

Methane sulfonyl chloride (67.62 Kg) was slowly charged at -5 to 5°C over a period of 1-
2 hours. The reaction mixture was raised to 25 to 30°C and stirred for 1-2 hours at 25 to

30°C.

The unwanted salts were filtered, washed with DCM (92.0 L) at 25 to 30°C and sucked
dry completely under vacuum at 25 to 30°C. The filtrate was charged into a reactor at
25 to 30°C. 10% sodium bicarbonate solution (prepared by adding sodium bicarbonate
(23.0 Kg) to purified water (230.0 L) at 25 to 30°C) was charged to the filtrate at 25 to
30°C. The reaction mixture was stirred for 15-20 minutes at 25 to 30°C and then
allowed to settle for 20-30 minutes. The organic layer (OL-5) and aqueous layer (AL-5)
were separated into different containers and OL-5 was charged back into the reactor at

25 to 30°C.

Purified water (230.0 L) was charged into the reactor at 25 to 30°C. The reaction
mixture was stirred for 15-20 minutes at 25 to 30°C and then allowed to settle for 20-
30 minutes. The organic layer (OL-6) and aqueous layer (AL-6) were separated into
different containers and OL-6 was charged back into the reactor at 25 to 30°C. 10%
sodium chloride solution (prepared by adding sodium chloride (11.50 Kg) to the
purified water (230.0 L) at 25 to 30°C) was charged to the reactor at 25 to 30°C. The
reaction mixture was stirred for 15-20 minutes at 25 to 30°C and then allowed to settle

for 20-30 minutes.
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The organic layer (OL-7) and aqueous layer (AL-7) were separated into different
containers. OL-7 was dried with sodium sulfate (23.0 Kg). OL-7 was filtered through a
Buchner funnel and washed with DCM (46.0 L). OL-7 was distilled down to 46-92 L at
40 to 45°C under vacuum (650mmHg). The vacuum was released and ethyl acetate
(92.0 L) was charged to the mixture and the mixture was co-distilled 40 to 45°C under
vacuum to 46-92 L. The mixture was cooled to 30 to 40°C and the vacuum was
released. Ethyl acetate (115.0 L) was charged to the mixture at 30 to 40°C and the
mixture was stirred for 10-15 minutes at 30 to 35°C. Hexane (1150.0 L) was slowly
charged to the mixture at 30 to 35°C and the mixture was stirred for 2-3 hours at 25 to
30°C. The solid was filtered on a nutsche filter under vacuum, washed with hexane
(92.0 L) at 25 to 30°C and sucked dry completely under vacuum at 25 to 30°C. The
solid material was dried in a vacuum oven at 30 to 35°C for 6-8 hours, delumping the

material every 3-4 hours.

Final product: benzyl 4-((methylsulfonyl)oxy)piperidine-1-carboxylate

Off white colour (solid)

Output: 121.87 Kg

Yield: 85.5 %

HPLC purity: 94.7 %

'H NMR: (CDCl; 400MHz): 6 1.82-1.86(m, 2H), 6 1.96-1.97(m, 2H), 6 3.03(s, 3H), 6
3.41-3.45(m, 2H) 6 3.72-3.78(m, 2H), 6 4.88-4.92(m, 1H) § 5.13(s, 2H), 6 7.26-7.37(m,
5H)

Reaction scheme 1 — step (¢, d. e)

Cbz . ~
z O\ © ©P2~y (d)
OMs SAc
3)

(4)

Cbz. Cbz.
N
O\('? cl L Q NH
S/ S/ 2

I} 1l
0]

(5) (6)
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DMF was charged in to a clean and dry four neck reactor (equipped with a mechanical
stirrer, nitrogen inlet, thermo pocket and reflux condenser) under nitrogen atmosphere
and heated to reflux at 60 to 65°C for 20-30 min. The temperature was reduced to 25 to
30°C, the refluxed DMF was unloaded and the reactor was dried under nitrogen and

vacuum.

Benzyl 4-((methylsulfonyl)oxy)piperidine-1-carboxylate (3) (29.0 Kg) was charged to
the reactor at 25 to 30°C. DMF (145.0 L) was charged to the reactor at 25 to 30°C. The
reaction mixture was stirred for 5-10 minutes, cooled to 15 to 20°C and then allowed to

settle for 20-30 minutes.

Cesium carbonate 44.95 Kg was charged to the reactor at 15 to 25°C. The reaction
mixture was stirred for 5-10 minutes. Thioacetic acid 10.56 Kg was charged at 15 to

25°C. The reaction mixture was raised to 45 to 50°C and stirred for 24 hours.

The reaction mixture was cooled to 25 to 30°C. The unwanted salts were filtered
through a Buchner funnel under vacuum at 25 to 30°C, washed with ethyl acetate
(145.0 L) and sucked dry completely under vacuum at 25 to 30°C. The filtrate was
charged back to the reactor at 25 to 30°C and cooled to 15 to 20°C. Purified water
(145.0 L) was charged to the reactor at 15-25°C and the reaction mixture was stirred for
5-10 minutes. Ethyl acetate (145.0 L) was charged to the reactor at 25 to 30°C. The
reaction mixture was stirred for 15-20 minutes at 25 to 30°C and allowed to settle for

20-30 minutes.

The organic layer (OL-1) and aqueous layer (AL-1) were separated into different
containers. AL-1 was charged into the reactor at 25 to 30°C. Ethyl acetate (145.0 L) was
charged at 25 to 30°C. The reaction mixture was stirred for 15-20 minutes at 25 to 30°C

and allowed to settle for 20-30 minutes.

The organic layer (OL-2) and aqueous layer (AL-2) were separated into different

containers. OL-1 and OL-2 were combined and charged into the reactor at 25 to 30°C.

A 10% NaHCOs solution (prepared by adding sodium bicarbonate (14.50 Kg) to purified

water (145.0 L) at 25 to 30°C and stirring well to mix) was charged to the reactor at 25
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to 30°C. The reaction mixture was stirred for 15-20 minutes at 25 to 30°C and allowed

to settle for 20-30 minutes.

The organic layer (OL-3) and aqueous layer (AL-3) were separated into different
containers. OL-3 was charged into the reactor at 25 to 30°C. 10% NaCl solution
(prepared by adding NaCl (14.50 Kg) to purified water (145 L) at 25 to 30°C and stirring
well to mix) was charged to the reactor at 25 to 30°C. The reaction mixture was stirred

for 15-20 minutes at 25 to 30°C and allowed to settle for 20-30 minutes.

The organic layer (OL-4) and aqueous layer (AL-4) were separated into different
containers. OL-4 was dried with sodium sulfate (14.50 Kg), filtered through a Buchner
funnel and washed with ethyl acetate (29.0 L). The filtrate was distilled completely in
the reactor until no drops at 45 to 50°C under vacuum (650mmHg). The vacuum was

released and the mixture was cooled to 25 to 30°C.

Acetic acid (377.0 L) was charged at 25 to 30°C to the reactor. The reaction mixture was
stirred for 5-10 minutes at 25 to 30°C. Purified water (37.7 L) was charged at 25 to
30°C. The reaction mixture was stirred for 5-10 minutes at 25 to 30°C and then cooled
to 17 to 25°C. N-chlorosuccinimide (33.64 Kg) was slowly added portion wise for 1-2

hours at 18 to 25°C. The reaction mixture was stirred for 1 hour at 25 to 30°C.

The reaction mixture was cooled to 15 to 20°C. Purified water (377.0 L) was added to
the reaction mixture at 15 to 20°C and the reaction mixture was stirred for 5-10
minutes at 25 to 30°C. DCM (145.0 L) was charged to the reactor at 25 to 30°C. The
reaction mixture was stirred for 10-15 minutes at 25 to 30°C and allowed to settle for
20-30 minutes. The organic layer (OL-5) and aqueous layer (AL-5) were separated into
different containers. AL-5 was charged to the reactor. DCM (145.0 L) was charged to
the reactor at 25 to 30°C. The reaction mixture was stirred for 10-15 minutes at 25 to

30°C and allowed to settle for 20-30 minutes.

The organic layer (OL-6) and aqueous layer (AL-6) were separated into different
containers. OL-5 and OL-6 were combined and charged into the reactor at 25 to 30°C.
Purified water (145.0 L) was charged to the reactor at 25 to 30°C. The reaction mixture

was stirred for 5-10 minutes at 25 to 30°C and allowed to settle for 25-30 minutes.
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The organic layer (OL-7) and aqueous layer (AL-7) were separated into different
containers. OL-7 was charged to the reactor. Part one of a 2% sodium bicarbonate
solution (prepared by adding sodium bicarbonate (8.70 Kg) with purified water

(435.0 L) and dividing into three equal volume parts) was charged to the reactor at 25
to 30°C. The reaction mixture was stirred for 5-10 minutes at 25 to 30°C and allowed to

settle for 25-30 minutes.

The organic layer (OL-8) and aqueous layer (AL-8) were separated into different
containers. OL-8 was charged to the reactor. Part two of the above 2% sodium
bicarbonate solution was charged to the reactor at 25 to 30°C. The reaction mixture was

stirred for 5-10 minutes at 25 to 30°C and allowed to settle for 25-30 minutes.

The organic layer (OL-9) and aqueous layer (AL-9) were separated into different
containers. OL-9 was charged to the reactor. Part three of the above 2% sodium
bicarbonate solution was charged to the RBF at 25 to 30°C. The reaction mixture was

stirred for 5-10 minutes at 25 to 30°C and allowed to settle for 25-30 minutes.

The organic layer (OL-10) and aqueous layer (AL-10) were separated into different
containers. OL-10 was dried with sodium sulfate (14.50 Kg), filtered at 25 to 30°C, and
washed with DCM (29.0 L). The filtrate was charged to RBF at 25 to 30°C.

The reaction mixture was cooled to -40 to -30°C and purged with ammonia gas for 2-3
hours. The temperature was raised to 25 to 30°C and stirred for 10-12 hours at 25 to

30°C.

The unwanted salts were filtered under vacuum at 25 to 30°C, washed with DCM

(14.50 L) and sucked dry completely. The filtrate was charged into a clean and dried
reactor at 25 to 30°C and dried with sodium sulfate (14.50 Kg). The mixture was
filtered at 25 to 30°C and the sodium sulfate was washed with DCM (14.50 L). The
mixture was charged through a 0.2 micron filter cartridge into a clean and dried reactor

and distilled under vacuum at 35 to 40°C down to 29-58 L.

The vacuum was released and the reaction mixture was cooled to 25 to 30°C. Ethyl
acetate (58.0 L) was charged to the reactor at 25 to 30°C and the mixture was distilled

under vacuum at 35 to 40°C down to 29-58 L. The vacuum was released and the
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reaction mixture was cooled to 25 to 30°C. Ethyl acetate (72.5 L) was charged to the
reactor at 25 to 30°C and the mixture was stirred for 30 min at 25 to 30°C. Hexane
(36.25 L) was charged to the reactor at 25 to 30°C and the mixture was stirred for
1-2 hours at 25 to 30°C. The solid was filtered under vacuum at 25 to 30°C, washed
with hexane (58.0 L) and sucked dry completely.

Output: 11.0 Kg

Yield: 39.85 %

HPLC purity: 90.5 %

Purification

Wet material (6) (53.95 Kg) was charged into a clean and dry reactor at 25 to 30°C.
DCM (580 L) was charged at 25 to 30°C and the mixture was stirred for 5-10 minutes at
25 to 30°C. Methanol (25.0 L) was charged at 25 to 30°C and the mixture was stirred
for 5-10 minutes at 25 to 30°C. Neutral alumina (174.0 Kg) was charged at 25 to 30°C
and the mixture was stirred for 1 hour at 25 to 30°C. The neutral alumina was filtered at
25 to 30°C. The salts were washed with DCM (150.0 L). The filtrate was charged in to a
clean and dried reactor at 25 to 30°C. Hexane (1050 L) was charged at 25 to 30°C and
the mixture was stirred for 1-2 hours at 25 to 30°C. The precipitate was filtered under
vacuum at 25 to 30°C, washed with hexane (116.0 L) and sucked dry completely. The
wet material was dried under vacuum at 30 to 35°C for 6-8 hours with delumping every

3 hours).

Final product: 1-(benzyloxycarbonyl)-4-piperidinesulfonamide

White colour (solid powder)

Output: 41.60 Kg

Yield: 41.80 %

HPLC purity: 96.1 %

'H NMR: (DMSO 400MHz): § 1.41-1.51(m, 2H), § 1.99-2.01(m, 2H), § 2.50-286(m,
2H), § 3.022-3.05(m, 1H) § 4.08-4.11(m, 2H), & 5.75(s, 2H) & 6.78(s, 2H), 6 7.40-
7-30(m, 5H)
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Reaction scheme 1 — step ()
Cbz. P
N o (") N o
”/NHz g/NHZ
ﬁ 1
o) (0]

(6) (A)
Y

1-(benzyloxycarbonyl)-4-piperidinesulfonamide (6) (21.85 Kg) was charged to a vessel
which was then purged with nitrogen. Acetonitrile (free of propionitrile) (109.8 Kg) and
purified water (65.0 L) were charged to the vessel and the temperature was adjusted to
15 to 25°C. The vessel was vacuum / nitrogen purged three times at 15 to 25°C and then
charged with palladium hydroxide on carbon (20 wt%; 50% water) (0.455 Kg). The
vessel was vacuum / nitrogen purged three times at 15 to 25°C. The vessel was vacuum
/ hydrogen purged three times at 15 to 25°C and maintained under an atmosphere of

hydrogen (ca.1 bar absolute). The reaction mixture was stirred until complete.

The vessel was vacuum / nitrogen purged three times at 15 to 25°C and then charged
with palladium hydroxide on carbon (20 wt%; 50% water) (2.265 Kg) at 15 to 25°C. The
vessel was vacuum / nitrogen purged three times at 15 to 25°C. The vessel was vacuum
/ hydrogen purged three times at 15 to 25°C and maintained under an atmosphere of
hydrogen (ca.1 bar absolute).The reaction mixture was stirred at 15 to 25°C until

complete.

The reaction mixture was stirred at 15 to 25°C until complete.

Once the reaction was deemed complete by GC, the vessel was purged with nitrogen
and the reaction mixture was filtered through a 1 um filter at 15 to 25°C to remove the
catalyst. The filter cake was twice washed with pre-mixed purified water and

acetonitrile at 15 to 25°C.

The filtrate was charged with decolourising charcoal (activated) (4.40 Kg) and stirred at

15 to 25°C for at least 60 minutes (target 60 to 120 minutes). The mixture was filtered



WO 2023/156311 PCT/EP2023/053410
-28 -

through a 1 um filter at 15 to 25°C to remove the charcoal. The filter cake was washed
twice with pre-mixed purified water and acetonitrile at 15 to 25°C. The filtrate was
charged with SiliaMetS Thiol 40-63 um 60A (4.515 Kg) and stirred at 15 to 25°C for at
least 60 minutes (target 60 to 120 minutes). The mixture was filtered through a 0.6um
filter at 15 to 25°C to remove SiliaMetS Thiol. The filter cake was twice washed with

pre-mixed purified water and acetonitrile at 15 to 25°C.

The filtrate was charged to a vessel and adjusted to 50 to 60°C, concentrated under
reduced pressure at 50 to 60°C to ca 110 L. n-Butanol (89.8 Kg) was charged at 50 to
60°C and the mixture was concentrated under reduced pressure at 50 to 60°C to ca

110 L. n-Butanol (86.9 Kg) was charged at 50 to 60°C and the mixture was
concentrated under reduced pressure at 50 to 60°C to ca 110 L. n-Butanol (88.4 Kg)
was charged at 50 to 60°C and the mixture was concentrated under reduced pressure at

50 to 60°Cto ca 9o L.

The temperature was adjusted to 15 to 25°C and ethyl acetate (98.6 Kg) was charged at
15 to 25°C. The reaction mixture was cooled to -2 to +2°C over at least 60 minutes
(target 60 to 120 minutes). The mixture was stirred at -2 to 2°C for at least 4 hours
(target 4 to 6 hours). The solid was filtered on 2o0um filter cloth at -2 to 2°C and washed
twice with ethyl acetate, (38.1 Kg and 39.9Kg) at -2 to 2°C.

The solid was dried at up to 60°C under a flow of nitrogen until the n-butanol content
was <0.5%w/w and ethyl acetate content was <0.5%w/w (measured by ‘H NMR
spectroscopy). The dried weight of the solid 1-ethyl-4-piperidinesulfonamide (7) was

measured and assayed using 1tH NMR spectroscopy.

Final Product: 1-ethyl-4-piperidinesulfonamide

Output: 12.00 Kg

Yield: 85 %

GC purity: 99.7 %

NMR purity: 98.7 %

'H NMR: (DMSO) 0.95 (1), 1.55(dq), 1.80 (app t), 1.95 (app d), 2.30 (q), 2.75 (m), 2.90
(app d)
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1,2 6.7-hexahvdro-s-indacen-4-amine (12

1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12) was prepared according to the reaction

sequence illustrated in Reaction Scheme 2.

0
0
+ .
©:> CI/\)I\CI A)\@ -
(8) 9)

0 (o) N02 (o) NHZ
EC0|— &0 <00 —— LD
NO,
(10) (11a) (11b) (D)

(12)

Scheme 2. Synthesis of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12)

Reaction scheme 2 - step (a)

0

[j:> + CI/\)OJ\CI—> C,A)KE:O
(8)

()

DCM (385 L) and AICI; (99.86 Kg) were charged at 25 to 30°C under a nitrogen
atmosphere into a reactor clean and dry glass-lined reactor. The reaction mixture was

cooled to -10°C.

3-chloropropanoyl chloride (90.99 Kg) was added slowly at -10 to -5°C under a
nitrogen atmosphere. The reaction mixture was maintained for 30 minutes at 10°C
under a nitrogen atmosphere. 2,3-dihydro-1H-indene (8) (77.00 Kg was then added

slowly to the reaction mixture at -10 to -5°C under nitrogen atmosphere.

The reaction mixture was maintained for 2 hours at 10 to 15°C.
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After completion of the reaction, the reaction mixture was added slowlytoa 6 N
hydrochloric acid solution (prepared from water (308 L) and conc. hydrochloric acid
(308 L)) at 0 to 10°C. DCM (231 L) was added and the reaction mixture temperature
was raised to 30 to 35°C. The reaction mixture was stirred at 30 to 35°C for 30 minutes
and allowed to settle at 30 to 35°C for 30 minutes. The layers were separated and the
organic layer (OL-1) was kept aside. DCM (231 L) was charged to the aqueous layer at
25 to 30°C. The reaction mixture was stirred at 25 to 30°C for 30 minutes and allowed
to settle at 25 to 30°C for 30 minutes. The layers were separated (aqueous layer (AL-1)
and organic layer (OL-2)) and AL-1 was kept aside. OL-1 and OL-2 were combined at 25
to 30°C. Demineralised water (385 L) was added to the combined organic layers. The
reaction mixture was stirred at 25 to 30°C for 30 minutes and allowed to settle at 25 to
30°C for 30 minutes. The layers were separated (aqueous layer (AL-2) and organic

layer (OL-3)) and AL-2 was kept aside.

10 % Saturated sodium bicarbonate solution (prepared from demineralised water (385
L) and sodium bicarbonate (38.5 Kg)) was charged to OL-3 at 25 to 30°C. The reaction
mixture was stirred at 25 to 30°C for 30 minutes and allowed to settle at 25 to 30°C for
30 minutes. The layers were separated (aqueous layer (AL-3) and organic layer (OL-4))
and AL-3 was kept aside. OL-4 was dried over anhydrous Na.SO, (38.5 Kg) and the
anhydrous Na.SO, was washed with DCM (150 L) at 25 to 30°C.

The solvent was distilled under vacuum at below 35 to 40°C until 5 % remained.
n-hexane (308 L) was charged to the reaction mixture at 35 to 40°C and the solvent was
distilled completely at 35 to 40°C until no condensate drops were formed. N-hexane
(150 L) was charged to the reaction mixture at 35 to 40°C and the reaction mixture was

cooled to 5 to 10°C and maintained at 5 to 10°C for 30 minutes.

The solid product was filtered, washed with cooled hexane (77 L), and dried in a hot air
oven at 40 to 45°C for 6 hours to afford the product.

Final Product: 3-chloro-1-(2,3-dihydro-1H-inden-5-yl)propan-1-one (9)
Output: 120.5 Kg

Yield: 88.63 %

HPLC purity: 99.3 %

Moisture content: 0.09 %
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'H NMR: (500 MHz, CDCI3): 6 7.81 (S, 1H), 7.76 (d, 1H), 7.31(d, 1H), 3.93 (t, 2H), 3.45
(t, 2H), 2.97 (t, 4H), 2.15 (g, 2H)

Reaction scheme 2 — step (b) and step (¢)

o o) o NO; o)
N CD—| SO0 0D
- . .
NO,
(9) (10) (11a) (11b)

Sulfuric acid (300.0 L) was charged at 25 to 30°C into a 2.0 KL clean and dry glass-
lined reactor. 3-chloro-1-(2,3-dihydro-1 H-inden-5-yl)propan-1-one (9) (60.0 Kg) was
charged lot wise at 25 to 30°C and the reaction mixture was maintained for 30 minutes
at 25 to 30°C. The reaction mixture was slowly heated to 65 to 70°C and maintained at
65 to 70°C for 24 hours. The absence of 3-chloro-1-(2,3-dihydro-1H-inden-5-yl)propan-
1-one (9) was confirmed by HPLC (Limit: < 1.0 %).

Then the reaction mixture was cooled to 0 to 5°C. A nitration mixture was added
slowly at 0 to 5°C and the reaction mixture was maintained at o to 5°C for 1 hour. The

reaction mixture was maintained at o to 5°C.

Demineralised water (900.0 L) was charged at 25 to 30°C into a 2.0 KL clean and dry
glass-lined reactor. The water was cooled to 0 to 5°C. The reaction mixture was added
slowly added to the reactor at 0 to 5°C. Toluene (480.0 L) was added and the
temperature was raised to 30 to 35°C. The reaction mixture was maintained at 30 to
35°C for 30 minutes and allowed to settle at 30 to 35°C for 30 minutes. The reaction
mixture was filtered through a Celite® bed (prepared with Celite® (6.0 Kg) and toluene
(30.0 L)). The Celite® bed was washed with toluene (60.0 L). The solid was filtered and
sucked dry for 30 min.

The reaction mixture was charged to a 2.0 KL clean and dry glass-lined reactor. The
reaction mixture was allowed to settle at 30 to 35°C for 30 minutes. The layers were

separated (aqueous layer (AL-1) and organic layer (OL-1)) and OL-1 was kept aside.
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Toluene (60.0 L) was charged to AL-1. The reaction mixture was stirred at 35 to 40°C
for 30 minutes and allowed to settle at 35 to 40°C for 30 minutes. The layers were
separated (aqueous layer (AL-2) and organic layer (OL-2)) and OL-2 was kept aside.
OL-1 and OL-2 were combined to form OL-3.

A 5 % saturated sodium bicarbonate solution (prepared from demineralised water
(300.0 L) and sodium bicarbonate (15.0 Kg)) was slowly charged to OL-3 at 30 to 35°C.
The reaction mixture was stirred at 35 to 40°C for 30 minutes and allowed to settle at
35 to 40°C for 30 minutes. The reaction mixture was filtered through a Celite® bed
(prepared with Celite® (6.0 Kg) and demineralised water (60.0 L)). The Celite® bed was
washed with toluene (60.0 L).

The reaction mixture was charged to a 3.0 KL clean and dry glass-lined reactor. The
reaction mixture was allowed to settle at 30 to 35°C for 30 minutes. The layers were

separated (aqueous layer (AL-3) and organic layer (OL-4)) and OL-4 was kept aside.

Toluene (60.0 L) was charged to AL-3. The layers were separated (aqueous layer (AL-4)
and organic layer (OL-5)) and OL-5 was kept aside. OL-4 and OL-5 were combined to
form OL-6. Brine solution (prepared from demineralised water (300.0 L) and sodium
chloride (12.0 Kg) at 25 to 30°C. The reaction mixture was stirred at 30 to 35°C for 30
minutes and allowed to settle at 30 to 35°C for 30 minutes. The layers were separated
(aqueous layer (AL-5) and organic layer (OL-7)) and OL-7 was kept aside. OL-7 was
dried over anhydrous Na.SO, (9.0 Kg) and the anhydrous Na.SO, was washed with
toluene (30.0 L) at 25 to 30°C. The solvent was distilled under vacuum at below 40 to
45°C until 5 % remained. Methanol (60.0 L) was charged to the reaction mixture at 40

to 45°C and down to 60 L of reaction mass.

Methanol (120.0 L) was charged to the reaction mixture at 40 to 45°C and the reaction
mixture was cooled to 5 to 10°C and maintained at 5 to 10°C for 30 minutes. The solid
product was filtered, washed with cooled methanol (30.0 L), and dried in a hot air oven

at 40 to 45°C for 6 hours to afford the product.

*1: To prepare the nitration mixture, sulfuric acid (27.0 L) was charged at 25 to 30°C

into a 160 L clean and dry glass-lined reactor. The reaction mixture was cooled to 0 to
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5°C. Nitric acid (27.0 L) at 0 to 5°C was added slowly and the reaction mixture was

maintained for 30 minutes at 0 to 5°C to afford the nitration mixture.

Final Product: 8-nitro-1,2,3,5,6,7-hexahydro-s-indacen-1-one (11a) and 4-
nitro-1,2,3,5,6,7-hexahydro-s-indacen-1-one (11b)

Combined Output (11a+11b): 38.87 Kg

Combined Yield (11a+11b): 62.24 %

Weight ratio (11a:11b): 9:1

HPLC purity: 95.9%

Moisture content: 0.19%

'H NMR: (500 MHz, CDCl;):67.44(S, 1H), 2.21(m, 2H), 2.78 (t, 2H), 3.02 (m, 4H), 3.13
(t, 2H)

Reaction scheme 2 — step (d)

o NO, o NH,
00 LD
NO,
(11a) (11b) (D)
(12)

A mixture of 8-nitro-1,2,3,5,6,7-hexahydro-s-indacen-1-one (11a) and 4-nitro-
1,2,3,5,6,7-hexahydro-s-indacen-1-one (11b) (9:1 ratio; 27.0 Kg) at 25 to 30°C was

charged into a 600 L clean and dry pressure reactor.

Methanol (270 L) was charged at 25 to 30°C. Methane sulfonic acid (14.3 Kg) was
slowly charged at 25 to 30°C and the reaction mixture was maintained for 30 minutes.
15 % Pd(OH). slurry (60 % wet)*2 was added.

The reaction mixture was degassed under vacuum and filled with an argon atmosphere

(0.5 Kg) three times. The reaction mixture was degassed under vacuum and filled with
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a hydrogen atmosphere (0.5 Kg) three times. Then the reaction mixture was stirred
under hydrogen pressure (100 Psi) at room temperature for 32 hours.

After completion of the reaction, the reaction mixture was cooled to 25 to 30°C. The
reaction mixture was degassed under vacuum and filled with nitrogen atmosphere (0.5

Kg) three times.

The reaction mixture was filtered through a candy filter to remove Pd(OH)., followed
by a micro filter and the bed was washed with methanol (54 L). 95 % of the solvent was
distilled off under vacuum at below 45 to 50°C. Demineralised water (135 L) was
charged into the reaction mixture at 25 to 30°C and maintained for 30 minutes. The
reaction mixture was cooled to 5-10°C. The pH was adjusted to about 9-10 with2 N
aqueous NaOH solution (prepared from NaOH (6.48 Kg) and demineralised water (81
L)) and the reaction mixture was stirred for 30 minutes. Then toluene (135 L) was
charged to the reaction mixture and the reaction mixture was stirred for 30 minutes.
The reaction mixture was stirred for a further 30 minutes, whilst bringing the
temperature up to 25 to 30°C. The reaction mixture was allowed to settle for 30

minutes, whilst the temperature was maintained at 25 to 30°C.

The reaction mixture was filtered through a Celite® bed (prepared with Celite® (5.4 Kg)
and toluene (13.5 L). The Celite® bed was washed with toluene (54 L).

The layers were separated (aqueous layer (AL-1) and organic layer (OL-1)) and OL-1
was kept aside. Toluene (54 L) was added to AL-1 at 25 to 30°C. The reaction mixture
was stirred at 25 to 30°C for 30 minutes and allowed to settle at 25 to 30°C for 30
minutes. The layers were separated (aqueous layer (AL-2) and organic layer (OL-2))
and AL-2 was kept aside. Toluene (54 L) was added to AL-1 at 25 to 30°C. A brine
solution (prepared with demineralised water (135 L) and sodium chloride (54 Kg)) was
charged to the combined organic layers (OL-1 and OL-2) at 25 to 30°C. The reaction
mixture was stirred at 25 to 30°C for 30 minutes and allowed to settle at 25 to 30°C for

30 minutes.

The layers were separated (aqueous layer (AL-3) and organic layer (OL-3)) and AL-3
was kept aside. Charcoal (1.3 Kg) was added to OL-3 and the temperature was raised to
35-40°C and maintained at 35 to 40°C for 30 minutes. The reaction mixture was

filtered through a Celite® bed (prepared with Celite® (5.4 Kg) and toluene (54 L)) at 35
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to 40°C. The Celite® bed was washed with toluene (54 L). The organic layer was dried
over anhydrous Na.SO, (13.5 Kg). The Na.SO, was washed with toluene (27 L).

The solvent was distilled under vacuum at below 35 to 40°C until 5 % remained.
Methanol (40.5 L) was charged to the reaction mixture at 35 to 40°C and distilled until
5 % remained. Methanol (97.2 L) and water (10.8 L) were charged to the reaction
mixture at 35 to 40°C. The reaction mixture was heated to 50 to 55°C, stirred for 1
hour at 50 to 55°C, slowly cooled to 0 to 5°C and maintained at o to 5°C for 30

minutes.

The solid product was filtered and washed with cold methanol (13.5 L), and dried in a
hot air oven at 40 to 45°C for 6 hours to afford the product.

*2: To prepare the 15 % Pd(OH). slurry, 20 % Pd(OH). on carbon (60 % wet; 4.05 Kg)
was added to methanol (27 L).

Final product: 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12)

Output: 11.3 Kg

Yield: 41.85 %

HPLC purity: 98.1 %

Moisture content: 0.10

'H NMR: (400 MHz, DMSO-ds): § 6.38 (S, 1H), 4.45 (S, 2H), 2.75 (1, 4H), 2.58 (1, 4H),
1.98 (t, 4H).

Purification (A) of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12)
1,2,3,5,6,7-Hexahydro-s-indacen-4-amine (12) (54.5 Kg) was charged at 25 to 30°C into
a 250 L clean and dry reactor. Toluene (27.2 L) was charged at 25 to 30°C and the
reaction mixture was stirred at 25 to 30°C for 30 minutes. Methanol (163 L) was
charged to the reaction mixture at 25 to 30°C. The reaction mixture was stirred at 25 to
30°C for 30 minutes, cooled to -5 to 0°C, and stirred at -5 to 0°C for 30 minutes. The
solid product was filtered, washed with cold methanol (54.5 L), and dried at 40 to 45°C

for 6 hours.

Final Product: 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12)

Output: 40.5 Kg
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Yield: 74.31 %

HPLC purity: 99.5 %

Moisture content: 0.3 %

'H NMR: (400 MHz, DMSO-ds): § 6.33 (s, 1H), 4.53 (s, 2H), 2.72 (t, 4H), 2.57 (1, 4H),
1.98 (t, 4H).

(D) (8)

(12) (13)
. 20
N
\\v/gi::]/ H H
(C)
(14)

\//

S‘NHZ
~_N -

(A)
(7)

Reaction scheme 3. Synthesis of (14)

1,2,3,5,6,7-hexahydro-s-indacen-4-amine-isocyanate (13) preparation in a
batch mode:

1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12) (1.00 g, 1.00 equiv) was dissolved in
toluene (9.60 g) in a 50 mL reactor at 10 — 20 °C. N,N-diisopropylethylamine (2.25 g,
3.00 equiv) was added followed by the 20wt% phosgene solution (4.28 g, 1.50 equiv) over
3 minutes and the formed suspension was further stirred for 30 minutes at 10 — 20 °C.

The reaction mixture was washed with saturated NaHCO; solution (5.0 mL) and water
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(5.0 mL). The layers were separated to give 1,2,3,5,6,7-hexahydro-s-indacen-4-amine-
isocyanate in toluene (OL-1, ca. 20 mL, contains 1,2,3,5,6,7-hexahydro-s-indacen-4-
amine (12) (5.77 mmol). The obtained solution OL-1is used in the next step (Coupling of
indacenamine-isocyanate (12) with 1-ethyl-4-piperidinesulfonamide (7)) to yield (14) in

ca. 80% overall yield.

1,2,3,5,6,7-hexahydro-s-indacen-4-amine-isocyanate (13) preparation in a

flow mode:

Feed solutions preparation:

Feed solution A: 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12) (43.31 g) was
dissolved in toluene (206.69 g) to give a 0.90 M solution.

Feed solution B: Potassium carbonate (103.5 g) was dissolved in water (950 g) to

give a 0.75 M solution.

Feed A (0.70 mL/min, 1.10 equiv), 20 % w/w phosgene solution toluene (0.45 mL/min,
1.50 equiv) and Feed B solution (2.35 mL/min, 3.10 equiv) was dosed simultaneously at
0 to 10 °C (Internal temperature) in a reactor 1 (ca. 25 mL). Residence time in reactor 1
is 5 — 10 minutes. The biphasic solution from reactor 1 is continuously pumped out and
layers are separated continuously to give organic layer (OL-1) with 1,2,3,5,6,7-
hexahydro-s-indacen-4-amine isocyanate (13) and aqueous layer (AL-1) that is directed
to the waste. Organic layer OL-1 is collected over 81 minutes at steady state to afford ca.
90 mL of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12) (51 mmol). The obtained

solution OL-1 is used in the next step.

Coupling of indacenamine-isocyanate (12) with 1-ethyl-4-
piperidinesulfonamide (7):

1-ethyl-4-piperidinesulfonamide (77) (8.88 g, 46 mmol, 1.0 equiv) was charged to a vessel.
Tetrahydrofuran (62.52 g) was charged to the vessel and the mixture was adjusted to 20
to 25°C. The mixture was stirred for at least 20 minutes at 20 to 25°C until clumps
disappeared and homogenous suspension was formed. Potassium tert-butoxide (1.05 M,

43.98 mL, 46 mmol) was charged to the vessel over 9o to 120 minutes, maintaining the
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temperature at 20 to 25°C and the mixture stirred for 2 to 4 hours at 20 to 25°C to give a

thick, white suspension.

The organic layer OL-1 containing 1,2,3,5,6,7-hexahydro-s-indacen-4-amine -isocyanate
(13) (51 mmol of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (12) , ca. 90 mL) prepared in
a batch or a flow mode was added to the formed white suspension in toluene over 2 hours
by keeping 20 — 25 °C. The reaction mixture quickly became a well stirrable suspension
and at the end of addition a slightly turbid brown solution. The reaction mixture was
stirred further 1 — 2 h at 20 to 25°C. The water content was analysed by KF and
conversion of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine confirmed by LC/MS or HPLC
analysis (typically > 95%). Optionally a clear filtration via Celite layer (G3 filter) is
performed. Water (4.44 g, 0.5 V) was added to the reaction mixture at 25 to 40 °C
dropwise over 2 hours. Solids started to crystallize at about 0.5 — 1 wt% water content.
At the end of dosing a suspension was formed. The reaction mixture was cooled to 0 to 5
°C (IT) over 1 h and stirred further for 16 h at o to 5 °C. Solids were filtered through a G3
filter and washed with toluene/THF (1/1 by volume, 44.4 mL) mixture.

The solid was dried at up to 50°C, 10 — 20 mbar under a flow of nitrogen over 12 h. The
dried weight of the crude solid was measured, identified and analysed using *H NMR

spectroscopy and HPLC.

Final Product: 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
carbamoyl)piperidine-4-sulfonamide (potassium salt) (14)
Output: ca. 16.0 g

Yield: ca. 80 %

NMR purity: >97%

HPLC purity: >99%

Recrystallization of 1-ethyl-N-((1.2 6.7-hexahydro-s-indacen-4-yl)-

carbamoyl)piperidine-4-sulfonamide (potassium salt) (14)

Crude 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)piperidine-

4-sulfonamide (potassium salt) (14) (15.00 g) was charged to a reaction vessel.
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Methanol (33.55 g) was charged to the vessel followed by acetonitrile (33.55 g) and the
temperature was adjusted to 15 to 25°C as required with stirring for 10 to 20 minutes
(until a homogeneous cloudy solution with no lumps of solid present was formed). The
solution was filtered through a 1 um filter at 15 to 25°C. The filter was washed with
methanol/acetonitrile mixture (7.59 g) at 15 to 25°C and further acetonitrile (64.0 g)
was added followed by seed crystals (0.138 g) of (14) in acetonitrile (ca. 1 g). Supsension

was formed.

The solution was concentrated to ca. 122 mL at 25 to 35°C. Acetonitrile (54.32 g) was
charged to the mixture and the solution was concentrated to ca. 122 L at 25 to 35°C.
Acetonitrile (52.53 g) was charged to the mixture and the mixture was concentrated to
ca. 122 mL at < 35°C. The mixture was analysed for residual methanol content. Pass
criterion < 0.3% w/w methanol. Acetonitrile (53.45 g) was charged to the vessel and the
temperature was adjusted to 15 to 25°C. The slurry was aged for at least 1 hour (target 1
to 2 hours) at 15 to 25°C and then filtered over 20 um cloth at 15 to 25°C. The filter cake
was twice washed with acetonitrile (43.39 g) at 15 to 25°C. The solid was dried at up to
50°C under a flow of nitrogen to yield 13.75 g (92%) of the white solid.

Final Product: 1-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-
carbamoyl)piperidine-4-sulfonamide (potassium salt) (14)
Output: 13.75 g

Yield: 92 %

HPLC purity: 99.7 %
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Claims

1. A process of preparing compound (C) or a salt thereof, comprising the step of
contacting compound (A) with compound (B) in the presence of a solvent and a base, to

obtain compound (C) or a salt thereof

“ o\ l,o o
o™ CCO Sy

(A) (B) (€)

2. The process of claim 1, wherein the solvent for contacting compound (A) with
compound (B) is selected from toluene, anisole, cyclopentyl methyl ether,
ethylbenzene, isopropyl acetate, isobutyl acetate, 2-methyl tetrahydrofuran, water, t-
butanol, ethyl acetate, methyl acetate, xylene, tetrahydrofuran dimethyl sulfoxide,
acetonitrile, t-butyl methyl ether, N-methyl pyrrolidine, N-ethyl pyrrolidone, heptane,

cyclohexane, acetone, or any combination thereof.

3. The process of claim 1 or 2, wherein the solvent for contacting compound (A)
with compound (B) is toluene or toluene in combination with water, tert-butanol,

tetrahydrofuran, dimethyl sulfoxide or acetonitrile.

4. The process of any one of claims 1 to 3, wherein the solvent for contacting

compound (A) with compound (B) is toluene and tetrahydrofuran

5. The process of any one of claims 1 to 4, wherein the base for contacting
compound (A) with compound (B) is selected from potassium tert-butoxide, potassium

hydroxide or any other basic potassium salt.
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6. The process of any one of claims 1 to 5, wherein the base for contacting
compound (A) with compound (B) is selected from potassium tert-butoxide or

potassium hydroxide.

7. The process of any one of claims 1 to 6, wherein the base for contacting

compound (A) with compound (B) is potassium tert-butoxide.

8. A process of preparing compound (B) wherein compound (D) is converted into
compound (B):
L0
.C”
N NG
—

(D) (B)

0. The process according to 8, wherein compound (D) is converted into compound

B using a reaction mixture of compound (D) with phosgene, triphosgene,
carbonyldiimidazole, or di-tert-butyl dicarbonate in the presence of a base and a

solvent.

10. The process of claim 9, wherein

the solvent is selected from toluene, anisole, cyclopentylmethylether, ethylbenzene,
isopropyl acetate, isobutyl acetate, 2-methyl tetrahydrofuran, water, ethyl acetate,
methyl acetate, xylene, tetrahydrofuran or dimethyl sulfoxide, acetonitrile, t-butyl
methyl ether, diethyl ether, dichloromethane, 1,2-dichloroethane, chloroform, N-
methyl pyrrolidine, N-ethyl pyrrolidone, heptane, cyclohexane or any combination

thereof; and

the base is a tertiary amine, such as N,N-diisopropylethylamine, triethylamine, or
tributylamine or the base is an inorganic base such as potassium carbonate, potassium

hydroxide, or sodium carbonate.
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11. The process of claim 9 or claim 10, wherein

the solvent is selected from toluene or toluene in combination with water,

acetonitrile, or tetrahydrofuran; and

the base is selected from N,N-diisopropylethylamine, trimethylamine,
tributylamine, potassium carbonate, potassium hydroxide, or sodium

carbonate.

12. The process of any one of claims 9 to 11, wherein the solvent is toluene and/or
water, and the base is N,N-diisopropylethylamine, trimethylamine or potassium

carbonate.

13. The process of any one of claims 9 to 12, wherein the solvent is toluene and the

base is N,N-diisopropylethylamine or potassium carbonate.

14. The process of any one of claims 8 to 13, wherein the reaction mixture is washed

using an aqueous solution to yield compound (B) in an organic solvent.

15. The process of any one of claims 1 to 7, wherein compound (B) is prepared by a

process according to any one of claims 8 to 14.

16. The process of any one of claims 8 to 15, wherein compound (B) is prepared by a

batch process or in a continuous mode.

17. The process of any one of claims 8 to 15, wherein the process is performed in a

continuous mode.

18. The process of any one of claims 1 to 7, wherein compound (C) is isolated using

an antisolvent.

19. The process of claim 18, wherein the antisolvent is selected from acetonitrile,

any alcohol or water.
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20.  The process of any one of claims 1 to 7, wherein compound (C) is isolated using

a wash solvent.

21. The process of claim 20, wherein the wash solvent is selected from

tetrahydrofuran, toluene, dimethylsulfoxide, or acetonitrile.

22, The process of any one of claims 15 to 17, wherein the process to obtain

compound (B) and compound (C) are telescoped.

23. Compound (C) or a salt thereof, prepared by a process according to any one of

claims 1to 7, or 18 to 22.

24. A process according to any one of claims 8 to 17, wherein compound (D) is

prepared via the following steps:

0 o] .
* /\)J\
cl ct —> i — 3
XIII IX
Q 0 NO, 0
X XIa N°2
XIb
NH,
D)
25. A process according to any one of claims 1to 7, or 18 to 22, or 24 wherein

compound (A) is prepared via the following steps:

Cbz
HN N Cbz\N
— — —_—
OH OH OMs
I I II1
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SAc ﬁ

v v ©

Cbhz N
O\g/N H, —> O\g,N H
[l l
vi O (A)

wherein Cbz is carboxybenzyl/benzyloxycarbonyl, OMs is methanesulfonate, and SAc is

acetylthio.

26. A pharmaceutical composition comprising Compound (C) or the salt thereof of

claim 23, and a pharmaceutically acceptable excipient.
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, 13, 23, 26

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

B No protest accompanied the payment of additional search fees.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 4, 23, 26 (completely); 1-3, 5-7, 15-22, 24,
25 (partially)

Process of claim 1 involving toluene, anisole, ethylbenzene
or xylene as solvent and claims 23 and 26.

2. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving cyclopentyl methyl ether or
t-butyl methyl ether as solvent.

3. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving isopropyl acetate, isobutyl
acetate, ethyl acetate or methyl acetate as solvent.

4. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving 2-methyl tetrahydrofuran or
tetrahydrofuran as solvent.

5. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving water or t-butanol as solvent.

6. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving dimethyl sulfoxide as solvent.

7. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving acetonitrile as solvent.

8. claims: 1-3, 5-7, 15-22, 24, 25(all partially)
Process of claim 1 involving N-methyl pyrrolidine or N—ethyl

pyrrolidone as solvent.

9. claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving heptane or cyclohexane as
solvent.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

claims: 1-3, 5-7, 15-22, 24, 25(all partially)

Process of claim 1 involving acetone as solvent.

claims: 13 (completely); 8-12, 14, 16, 17, 24, 25(partially)

Process of claim 8 involving toluene, anisole, ethylbenzene
or xylene as solvent (the group is not unitary).

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving cyclopentyl methyl ether,
2-methyl tetrahydrofuran, tetrahydrofuran, t-butyl methyl
ether or diethyl ether as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving isopropyl acetate, isobutyl
acetate, ethyl acetate or methyl acetate as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving water as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving dimethyl sulfoxide as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving acetonitrile as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving dichloromethane,
1,2-dichloroethane or chloroform as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving N-methyl pyrrolidine or N—ethyl
pyrrolidone as solvent.

claims: 8-12, 14, 16, 17, 24, 25(all partially)

Process of claim 8 involving heptane or cyclohexane as
solvent.
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Tt , 1224k 8 L .

[0019]  HFIH, FHPTE1- 2 3-N-((1,2,3,5,6,7- A -s- MK R -4- 1) &5
PR L) WRE - 4- el (b5 (O)) HOBH S 1SR, SR FH B 1 Fa it JLJe R B ¢ o 451 4,
AR AR SE— T TR — A6 et T — il 5 1- £ 36-N- ((1,2,3,5,6,7- /8% s —
AR IS IR -4-3) S 5L FE L) WRIE -4 - el (C) MBS Jm b b T 4 | ah 1 751k, 1%
TR T P AL - O FE-4-WRIE RN (A) 51,2,3,5,6,7- 755 -s- IR R IR
fTAEYD B) 5 (B) ZE VAR & B 2h ik 5 B B S A7 AE T #ih, DASRAS 1 - £ 56 -N-
((1,2,3,5,6,7- 7N s- IR IR -4-30) -SUE HRLED) -WRmE -4 - el e 5 e Ak
537017 e 0 A = L A7 ) 1 e 8 N 901 21 1w | [ O BB LA
BN Tyl SLs o IR 7 g o1 L N1 e 5 L 1 e =5 Gl L M 0 = G L 8

[0020]  ZEA K BAR—500E b, 1- 5 -N- ((1,2,3,5,6,7- N4 -s- IR G
2R -4-30) AL L) WRE - 4- el (C) PRl .45 i ek FRITie &b o 0, P AKEL- &
H-N-((1,2,3,5,6,7- 55 -s- IR MR- 4-30) U HHEED) DR - 4- i (O IoH
ERIRMRAE B AT S —IR AW AT rT DU IR &9, 91 H1- 2 -N- ((1, 2,
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3,5,6,7-7/N% s~ “IVKTIAFFOR-4- ) -2 R I WRIE - 4- il (O (kT LA 4
NG 350 AT LR A ¥ A0 DUTE o SR, 55— A2 ARV BT 7A 5, o A PR o TR 3l
B IFERIEAR BTV, IO RE -

[0021] AR 55—y mdett & — Rl s e 59 (O s R 195 1, HAAAm A A1 R
WA ML EY ) S EY B) MR & © scE P B, R b & (8) i
at 0) 3145

NH2 N’/C//O
(0) (B)
(12) (13)

[0022] - O/S\NJ\N
H H
\/N

Y/

S‘NHZ
~N o

(A)

(7)
[0023]  FEACL I — AN S0y 2, il TSGR e 59 () «
[0024]  FE A Sy — T3 10, Al SO Aoy B e & (O, Horb SO 7k B OIS AEATREE
7K
[0025]  FEACK I — A0ty 26 b, fil HBEa A B & O o
[0026]  FEAC LI 53— 510, TP A e & (©) |, Hh R Peiia 7k B DY
17 RN R SN B = | 2 = ol | =
[0027]  ACEIAMIEE — etk 7 1- 5 -N- ((1,2,3,5,6,7- 784 -s- IR IHFHIR-4-
F) SO D) ke -4 -l (&9 (O)) sk, Fal s AR BN 28 — 5 T i 7 4l
%o
[0028] NSy R AR BRI EE — T k1 - £ 5 -N- ((1,2,3,5,6,7- )N -s-
IR IR - 4-55) G HIERD) -WRIE - 4 - BRIk < SR Sh oleinl - | ah S, A A
BHISE — 5 et 1 - £ 5L -N- ((1,2,3,5,6,7- /N4 -s- MR IR -4-38) 2435
BL) -WRIE - 4- TR el B Sk o s LR, A RN 88— 5 T He k1 - £ 36-N- ((1,2,3,5,6,7-
INE s IR RN -4- 5D AL - DRI -4 - TRl ) B L .
[0029]  FEACKIHI— AN 2007 260 AL & B) il AR Ha A A B I 85 =5 T 7 1A 5
[0030] AL BHAMEE —Jy st T —Mifl & Et B) W57k, i ik aimk e &4 ) #
NS B) HI2PER:
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//O
NH, N*C
(D) (B)
(12) (13)

[0032]  [A|It, £F A& W8 =5 ) — /> Sy S8 b F2 ik 7 —Fhifil 25tk 5% (B) 157k,
ZITIE IR RAE AR N TG 0) 506 =08 e ke ke — ke —
BT BRSNS, B &4 O) FA e &9 B) [ 8%

[0033]  7F 2 W) B = J5 T 1 ) — S5 77 2 v, 1257 11 FRAS R R Rk L BRI RE PR
ik ORI NER QR TR 2- DU S K IR O SRR . R DA
Wk — FR3ETAR O BCT ZEFSERE . — ks — S 1, 2- — ke 05 N- FR 2SN
M4t N - CFEME R GE R  BEbe IR b sk FAT R 40 5, FZBO UKL , W N, N- R N3k 4
i = Ok =T Wi, sk 5 2R JCAT UL, 18 A PR S A B R R Y o

[0034] R AW 26 = J5 T ) 53— S 5 S8 s de RO sl R 50K C Ik
VUSRI 405, T Haziidade FIN, N- S N Q% = WG = T I IR B S S A Bl
RN .

[0035]  FF A AW 28 = J5 [0 55— 50t )y Z€ vh A 8 FEEEOMT /5K, I FLAZARCAON  N-
T NI R

[0036) AW H = TS o, AL TR EL AN, N- — R
CIE R ET .

[0037]  FEA LIRSS = T3 T 53— S50t 77 S v a7 e AT FLA U BRIER B -

[0038] R AW S8 = J5 TN 5 — S5 ) S, A AT FLIZBUEN, N- i3k
Mo

[0039]  FREAANARIR N, sl FHAKIN, N- N L O i 78 Tl HITHF (DU 20k ) FITEA
(=) ey, anderi B A (EGGLER J F%§ A : Journal ofLabelled Compounds and
Radiopharmaceuticals, 25454, 559/, 20024F , 88 785-794 11, XP002264662) ,1X+&HT I
IR BT R ER T 78 R s A TRER 1 B8 A 75 B2l S/ i Jea AL FRUN TR AT R &
I, X Ry A be SR ARaE ) T TR AR

[0040]  FFAC LI EE = J7 ) o — ity € vp 52 it T — Rl et &5 B) i ik %077
BERC S O) FA S B) P BR, H b 8/ KE ARG S N TR S AR A AL
WA S B) -

[0041] AL —AN S0 7 A2 0L T — Mok &Y © )5k, Hoh b 59 (B) 2 AR 4
AR IR 28 = J5 THIA AT o

[0042] 7RG WII— N5t )y S8t TARIEA R IS — T A e &9 (O sk,
S (B) e ARIE A AW 28 = J5 T3R5 .

[0043]  FEACL IR —A50 7 51 B) sl oy ik sl 87207 Uil 1 o

[0044] AL IHI— A0 7 20 & B) 2 LAES T U1 -

[0045]  FEACL IR —AN 55007 2, SRR & B) Mt &9 (©) T iR A E RN .
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[0046] AL EEPU T TS 7 L5 (B)

-0
/C/
N/

[0047] <:©i>

(B)
(13)

[oo48]  FEACKWIRYZE =5 I — D ofte s 5 AL &9 (0) 3R UL R 2P ERA T Ll 25

0
@)
& ——» CI
@D CI/\)kCI /\)K@Q -
(8) (9)
[0049] [o o NO 0 NH,
S0 — &0 0o —aCo
NO,

(10) (11a) (11b) (D)
(12)

[0050] T4k 59 (D) [R5 AT 4nwo  2020/079207 ALHRFA , FLpy A5 o 5 | B &k
FAAR
[0051]  fE—AN30E 5 S, AL IR 88 L TR 7 e A T Hless tb 59 (0 s L3Ry

%

¥/

S
[0052] ~_N

(A)
7

[0053]  ACLHARYEE T TR T — Rl &AL &4 (W) 15 125 iz Sl AR L 28
BRIV T



CN 118871426 A W OB P 6/23 T

OMs SAc

OH OH
(1 2 @)
0054 Cbz., Cbz. A~
[0054] z ,\O\O © Z N 5 () '\O\O
4.Cl - LNH, - LsNHg

I I 1
(@] (0] (@]

(5) (6) (A)
(7)
[0055]  HLRChz Rk WAL/ S E AL , OMs Jy FHGEREFRAR , F ELSAC g CIERER AL -
[0056]  FEACKWIRIEE T TR R BINE ST S8, OB 3R (a) AR AL A1) (1) S5
BN IR IR M LAGRAGN R -4 - SR BLIRIE AL 5 1) (2) -

[0057] OH OH
(1) (2)

(00581 JAU M A 2GS KA (1) LRIV AR FE A 5 B e
[00591 A 4 W55 T TG - (M St 3 S 2688 (b) T s e (2) 55 P
BRI A 3) -

Cbz\r\O\ (b) Cbz\’\O\
[0060] OH
(2) (3)

[0061] MU /7 b 2 ST S A P (2) AU (i N = ) ARt o174 711
(R — S TG0 IOAPAE 15 R S e i«

[0062]  FEACL WA 28 17 T s BIVE S Bt 7 S€ i, SR 2 88 (o) WAk i 59 (3) 5
MeCOS fEIATFTIFh M ARG 51 (4)

Cbz < O\ (C) Cbz \[\O\
[0063] OMs SAc
(3) (4)

(00641 SR LE 2 57 77 5 Hh, MeCOS St MeCOSH 5, (% Bk ) 112 R JU o
A o ST/ I ST SR, F AN, N- — TS T

[00es] 75 A WFK B 17 T I S 17 e S B2 8 (o) Ao e A4 (4) 5L
MBS A 6) -

bz 9 CbZ\I\O\o
[0066] gL

SAc ¥
(4) 5 ©

OMs
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[0067) SIS i I K 92 75 S, S N - S P B R . MR M 2K 9 7 e
A () 7E CRERVKIIEAE T S A

[0068] 7 AR 55 ) T BIRE ST 501, S 25 B8 (o) AU £ (5) 5
ASKAHHC A 6)

Cbz. Cbz.
N (e) N
9 Cl IOI NH
s’ e

[0069] I I
O

(5) (6)
[0070] R M 7E I S 2, AL A (5) FEMRMEE B T-H 390 (o — Sl Y60 10777
IESERE S
(00711 R WIS Ty TR S BIME S BE Iy SR, SO0 B () Bt A i
FEAE MBS 6) 5 sk QRS LSRAS & ()

Cbz. 7
”/NHQ U 2
S i
O

[0072] o

(6) (A)
(7)

[0073] AU AE I A ST S LS (6) A AR SINA e I S fih o
o, REALTALESE A, P A A A
[0074]  LEACKIA S8 LG T — DL RS 5 S 1@ it 1 — bl st 54 (M) sk

M
/\
Gt
i
(@)

(A)
(7)
[0076]  fuiGHLL MR
[0077]  (a) ¥tk 59 (V) AL I AW ()

[0078] OH OH
(1) (2)

[00791  (b) Bk &5 () SaAv v 54 (3) -

Cbz\r\O\ (b) Cbz\r\O\
[0080] OH
(2) (3)

[0075]

OMs
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[0081] (o) KL & (3) e L5t (4)
CbZ\’\O\ (c) Cbz\r\()\
[0082] OMs SAC
() (4)

[0083]  (d) Bk &5 (@) B4y v &5 (5) -

CbZ\[\O\ (d) Cbz \I\O\O
[0084] &-C!

SAc ¥
(4) 5 ©
[0085] (o) Kb (B) #Av Mt & (6)

Cbz. Cbz.
N (e) N
9 Cl 9 NH
S/ S/ 2

[0086] | I
9] 0]

(5) (6)
[0087] () LAA, R &4 (6) BeA ufb 5 (M)

Cbz. AN
1n_NH
II/NHZ e 2
11
o

S
I

[0088]

(6) (A)
(7
[0089]  FEACKARZE TG T — MRSt 5 S 1 it 1 — il st 54 (M) sk
W5, B bl N BB T

HI\O\ (a) CbZ‘O\ (b) Cbz\m (© Sy (d)
OH OH o
(1) @) (3)

Ms SAc
(4)
[0090] Cbz. Cbz. e

N" Y o () N" Y o (f) N Y o
||,C| g,NH2 gzNHZ

1l 11

o 0 e

(5) (6) (A)

(7
[0091]  HLAChz YRAENIL /AR A RAL , OMs Dy FHBERRAR , H ELSAcy S BEAEmAE
[0092] AR —5T S8 Bt T —FERAHE &9 (© B3, Hi e 54 () ZARTEA
KBTI AR A o
[0093] A rh i AR B (e S R VAR s B BRgIE U, SCREDA R IR TE 2
TEH D9 T AR H ), AL BRI SR “ 50 Gt ik I st b PU e 2 5 5
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HIFRIT~ 25 RO Jo i B Ik £k, IR R G4 (HANER T+« JOH LR v A xR (il an, S0 IR W &
SR AR ol ) sl A TOAIUER (9140, AR « = R IR RS 5 sl A LR v 4
AHURIER (B0, NI T TR CIEIR FLIR  bkIR T AEIR - £TR VR HR KR B HARR
SRR R | R A ER IR LR IR R E SRR RN R T F UM IR A A R
IZ IR ACRZEIR) ANUAIR (9140, FRATR =55 AR « CRAFR « 2 - BRI BT AR S
FHORTATR + 2 - Z5 IR SR IR ml Sl R (A, R \ A & FR R 2R o BRI pk £k T
TR A ER - R M ER - TR Mk sk 22 Ik #h o U e 1) SR R TR DS 6 R Ik
Eh BRI R sl ATURR D 2k o fe e iy k2 A R Ik

[0094] YL WISt & 2= LA, M 2 S DU R P U« S
Pty 251 R AR 25 1 T B i 28 1 A g il 25 1 I SL B B oS TR
BCER PG I BT BRI AR -

[00951 A& Wil AT B A 5 Wt mT A A BT SRR i T O T AR B
1 E R, AL B S PI0 “E8” Al A R B S i o2 B el (i an FR IR 2L T
JIREEAD) 5G5S I BHES £ 2 TRTE R #h o 15 18 P BH S - G R (EANPR T2 B 6 AT
ZAh AR A ek 2 R et 2 AR R R R R AR VRN SR R ER B VSR
SRR ER  SEACEM , 28R A PRk Bk b el PR ER Bl T RER

[0096]  {foafedth, (EAT ko2 25 ek AR, B T 25 2R 2 5, Hfth 3h th a7 Ak ]
W RO BT AT RE Ze Y 4l ik sl il 28 HAt ) 2n 25 FH 2R i v TRk, sl a2 W 3R Aik sk 2tk
e B TR o

[00971 A& Wil AR B S AN/ sk AT R Jo K sk & (A K &9 —K
FWI ZIKE W =K EY) sk s e i e e S A ey mT DL & DL A AL
WFTE R, AR TR, a0 S OB sl N

[0098] A HHFRd ] HLARHE AL AW« ERANIE e v A AR AT RS 1 R 25, 4 {H
AR PCUHH D) L INGINL 0.0 R0 PRRUR T AR AT PR A 3R L AR R
B0 M0 P (T) < ON. 150, 18R 123 124 1B g I

[00991  ERAESSA W, AL B AR AL A 554 SR AN T W v AT A 22t 2R
TERIEA.

[0100] A GHARZE ST etk T —F g &0, Ha S AL — I e &4
©) LA 25 HIIE A o

[0101]  J]J~ 2k £ A1 41l 25 5 1 19 25 9 1 590 10 5 B0 AR 7 R T4, “Aulton’
sPharmaceutics-The Design and Manufacture of Medicines” ,M.E.Aulton#/l
K.M.G.Taylor,Churchill Livingstone Elsevier, Z54hk, 20134, 7] DA T A & BH 259
HEWrR 25 I, B4m ) R sl 2k , 2 25 IR i iU i BIER T g e
[0102] AL WM SE-E 5 TR B AL B 28 5 TR ¥ (C) s HLEh , sl B AL W 2
NJT A &, T2 R/ sl 9697 B « 52 R B o

[0103] iR b, b5 (C) T 7 s TiBh B 58 BN AE N, (54 (C) 784
NLRP 341451

[0104]  FF—ANSE T S, RER T BT I « R AL EDE LA R

[0105] (i) #AE;
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[0106] (i) H B Retsi;

[0107]  (iii) JmdE;

[0108]  (iv) J&#L;

[0109]  (v) HAXMEE R Gl 5

[0110]1  (vi) AU ;

01111 (vii) LMATHIN

[0112]  (viii) FEIGIESR ;

[0113]  (ix) TP ;

[0114]  (x) B 5

[0115]  (xi) MRS 5

[0116]  (xii) RZJHREH s

[0117]  (xiii) BRELIpEoAE s

[0118]  (xiv) [MHZHL;

[0119]  (xv) s VA M

[0120]  (xvi) ELHARE A AHEHTNLRP 3 i 22 o (AR A E DU R SR AR AT T o

[0121] S, s P B EORE 1 7R 7 sl TR B4 7] 52 a2 it P A A B R 28 5 TR A
G () AR EACE I 8 /57 I 2 590 -

[0122] AL HHHR SR AT 258 ] DAE o TR B AN (RO FES kY 52 N LN S B2
SRR SN SN AR RSN VS (R B P s R R (AR R L
J ORISR ) T

[0123] AU, BB 1T B U il S AR T B s I 25 EL o alops e AR o
[0124] ARG HAR S\ TR 4t 7 —RhmINLRP3 ) 5 1, 1% 2 U e A F A & G 26—
JT S (©) sk LSk BoA BN S5 T 258 40 S P DA HINLRPS o

[0125]  y [ alEGREEIN], £ FTATIRVE RN AR B 45 8 5 T AT 55T 7 S T LA S A &
A B ARIE] g T AT A S0 7 S 45 R B BN, A5 RTATHOVE R, B 2 B, A& B
FRART T T AR P 22E 1) SRy ke P e 1) S 7 ZE N Y 3 A A S A A B I ATAT At 5 T
AP LE R TR Rl AT e O S 5

[0126] 5243

[0127]  BRAESA U, B A7) R S 3 S i e fsdt—2E 4lifk .

[0128] %55

[0129]  Cbz  JRIELFHL /st

o
[0130]  SAc:ZFifikt j\ )k
s

[0131]  GC. AL
[0132]  HPLC: /&t etk
[0133]  THF: PUS{HLIR

[0134]  MTBE. FHELR 7T
[0135]  DCM: — &kt
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[0136]  DMF. — FHEFAL)

[0137]  TEA: =%

[0138]  HDPE: =% ER N

[0139] NMT: AZT

[0140]  Vol.: fAF

[0141]  AKXi7]: AQUAMICRON®AKX

[0142]  %a/a: (G (@) INIE R IR/ (LG9 (@) FIpT A AL s AL G 100E Mgl x
100

[0143]  5CHG 572

[0144]  NMRJ5 -

[0145]  NMRy¥AE =250 (25°C) BEAERYBruker AV 400MHz ¢ (L5 : Advance TTID) |
DI

[0146]  GCJyik:

[0147]  GCHT AT AELA MHLaR I — 3 R bAT : L2 ALSEAF R 1Ag11ent 789068901k
Agilent 6890N.

[0148]  KFJ ik

[0149] i FHAKXR I /EMi tsubishi CA-208iPredicta OM1000 |3 TACKF (/R 94K)
T E o

[0150] &5kl

[0151]  1- £ FE-4-WRIeAfIERZ (7)

[0152] AR J7 ST I RS il 25 1 - £ 35 - 4 - WRIE il e fi (7)

OH OH o
(1) () ©)

Ms SAc
(4)

[0153] Cbz.. Cbz. %
N o ©) N o (" U\O
L.Cl > LNH, g LN

I 6 6
(5) (6) (A)
(7)
[0154]  J5%1.1- C B -4-WRBERAMERE (7) 5 %
[0185] [ pViJy 561 -2 (a) H1 (b)

H[\O\ (a) CbZ\’\(j\ (b) CbZ\O\
[0156] OH OH
(1) (2) (3)

[0157]  ¥f4-FFLWRIE (1) (46.0Kg) 7E25530°C NN ZE NN s B 1, 4- L
(226.0L) 7E2530°C [N N g RSN TR S £ - 104381, I HARE 18 A1 15

OMs
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F20°C o F42N NaOWA R (1 /2257 30°C 7R FHRIM SN i HRFNaOH (18 4Kg) S5 alift oK
(230.0L) AR 25) AE15225°C NS IRN B NI A1 - B RN TR S Wi 45 - 10578
50 % SR M 2R AT (147 . 2L) PR 1 -2/ NN B 18R N S MR &) o 0 B T
F 25530 CH HBHEL-2/ o

[0158] A4 4f{L/K (230.0L) MINZ SR A3 LA SN T E 25 %30 C R gHE 10-
15min. FFMTBE (230.0L) 7£30735°C T 2 N W g b o ¥ SN A 0125 230°C it fE15-
20455, I HAR G- E 20- 304 Bl B A HLE (OL-1) FVKE (AL-1) 43 B BRI eI f H
BEAL- 125 [R5 [ S 251 IMTBE (230.0L) £F25%E30°C NN [ N pe B s B TR AW
25730°C MitHE15-2047 8, I HARJS 18 E20- 304 Bl KA ML= (OL-2) FI/KJZ= (AL-2) 70 B
BRI A & CRBOL- LAIOL - 240 53 HAE25 2 30°C M 2N 2 [ M as - 4l L 7K
(138.0L) 7:25%30°C NREANT RV divHh o K SNV IR G WI7E256 2 30°C MiiFE15-2047 81, I H.
SR 1 20- 3043 5 o B /K E (AL-3) WA HE (OL-3) 4B

[0159]  H£10% NaCliay G F % N disrHENaCl (13.80Kg) 712525 30°C MfEias 4l
fE7K (138.0L) F3kHil#5) AE25ZE30°C RN ZEOL -3 S MR A MIAE25 2 30°C Rt #15-
20558, T HAR G #2120 - 3043 4 B A HUE (OL-4) FI/KJZE (AL-4) 43 58 B R R a5 b .
T lREA (23 0Kg) T 1O0L -4« 1l A G s Fad 1EOL - 47 HHIMTBE (46. OL) % - OL - 445 1145
(650mmHg) N 405 45°C NA] N 25 46-92L BB 25 HBDCM (138.0L) 2N R IR A
Y, H HRHE GRS P35 40°C MR E46-92L KRG HI 2255 30°CH H.
B2 DM (552 0L) £E25 % 30°C I 2 N IR ST FUBR S Wi P15 - 1020 o 4 SN
TR YIS 204 25°C AF20%25°C FHINTEA (127.8L) o BH S Nij &S H1 % -5 % 5°C,
[0160]  fE-5F5C FH&L -2/ 22185 N I (67 62Kg) o FF R MR A YT 225
230 CH HAE25530°C FHehk1 -2/ .

[0161]  FIEHATEEIE, £F25430°C F HIDCM(92. 0L) Peisdt HAF25430°C FIEAS
SERM T AE25ZE30°C MRFBEMRIEN B R N i P o K5 10 % ik FR S BN VA R Gl 1t K Bk i 2 )
(23.0Kg) 725 530°C R INZE4lifb /K (230.0L) K #5) £F25 2 30°C N N IR - B [ W
IREWAE25230°C MHcFEL5-200 81, FF HAR S H# L 20- 3043 B KA HLE (OL-5) MIUKE
(AL-5) 43 B BRI A 2 rh 3 HAE25 25 30°C FBOL - 525 0] 25 [ 37 2

[0162]  Bfalift /K (230.0L) £E257E30°C RN RN g o K MR S 04E25%230°C I i
FE15-2070 8, HAR R EL 20 - 303 Bl KA ML= (OL-6) HIZKJE (AL-6) 73 B B A i
HIF HAE25 3 30°C N RFOL - 6810 25 i W i HH o K510 % S EMTA TR (L K S AL (11 . 50Kg)
FE25ZE30°C MR Al 7K (230. 0L) Kl #5) 752525 30°C N N2 N A% o ¥ NI 5 )
FE25730°C M HidE15-200 80, H HAR T & E120- 3003 Bl

[0163]  KAEMLZE (OL-7) FUKIE (AL-7) 43 B BRI A g« IR e (23. 0Kg) T44#0L-
7 o 11 A7 B JR=F i JREOL - 79 HFHIDCM (46 . OL) P35 - OL- T4 FL %5 (650mmHg) FJ40%45°C T
] N AR 46- 2L MRS H HE AR ORE (92.0L) N ZRIRGY, H R AGWE ES
407 45°C MR A 46-92L KRG A 30540 CIH HRRIL S S LR LT
(115.0L) /E30E40°C MRANERAGY, I HRTRGY/E302E35°C MiiE10-1553 0. /305
35°C MRCUBE (1150.0L) ZRIS R N EIRGW), T HRIR A P{E255230°C M ighf2- 37N o 4
[ AAE L2 N AR e R g B8, 7E25 32 30°C T T (92. 0L) Pk HAE25%30°C MR
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25 N M R E AR S B R AE302235°C N T H86-8/INI, 43 - 4/ NI AR R
ME—IK .

[0164]  f W) 4- ((FAILREIEED) S50 RIE - 1 - FHRR N ik

[0165] /4 (i)

[0166]  #Hi:121.87Kg

[0167]  I%:85.5%

[0168]  HPLCZ{iJE¥:94.7%

[0169]1 'H NMR: (CDCl3 400MHz) :61.82-1.86(m,2H) ,81.96-1.97 (m, 2H) ,83.03(s,3H) ,d
3.41-3.45(m,2H) 63.72-3.78 (m,2H) ,84.88-4.92 (m, 1H) §5.13 (s, 2H) ,87.26-7.37 (m,5H)
(01701 W 5 Z1-22E (c.d.e)

CbZ\’\O\ ©) Cbz\N (d)
OMs
(3)

SAc
(4)

(5) (6)
[0172]  JEDMFAELRUR S MNP 85 s y # (FL s A U s SN
PSR A e, HEHAF602265°C N IIFRE[R]17720 - 30mi n o KL B 22 25 %30
C, HIAE A I DME 4 S N s (USRS D T
[0173] 344~ ((FFIEREHEED) 550 WRIE - 1- R F1iE (3) (29.0Kg) 75255 30°C PRAER
]/ % o FEDMF (145.0L) 7E252E30°C N REN 2 SN o B N TR S P 15 - 1043 81, 18 21215
#220°C, HHARFH E20-3057 8
[0174]  }544. 95KghRFR 4 AE 155 25°C N RENE RN 7 o B NI S W F15 - 10738l £ 15
525 C NREN10. 56Kl R OIR K RN TR A T HIE 45 50 CH it FE24/ N
[0175] RN IRAMIEEIZ 255 30°C . 70252 30°C N B2 Nl A EC I N A Yy
£, IR TR (145.0L) Peigkdf HAF25 2 30°C P2 P 522 T B fE25230°C T 2
0] 5 [ NS HIS 15155 20°C B 4lifk /K (145.0L) £E15-25°C R 88N 5 S B #891 HoBF
BB AR EES - 1055 B B LR TG (145.0L) £E25 % 30°C N 2N Z S N 28 B S N TR &)
FE25 2 30°C P HiAE15-204 Bho HE# 1 20- 3053 Fh.
[0176] K AHUZ (OL- 1) FIZKJZE (AL- 1) 2 B2 RI R A FAL- 1425230 C M RN R
J R REH . AE25 % 30°C R EEN LR (145.0L) R N IR A MI7E25 2 30 C R FE15- 2045
JF Hig 2 20-3045 5.
[0177] KA HUE (OL-2) FUKEE (AL-2) 53 B B AR A s o KFOL - LHIOL - 24 5 7 H.A1-25
F30°C FPENERNAEH.
[0178]  K10% NaHCO, 7% ik (GH R IR 2080 (14.50Kg) /2255 30°C I N 4fiftK
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(145.0L) F H 28/ B AR A Kb ) 42255 30°C I8N T R 78 o 5 SRR A H04E 252 30
C MEHE15-205 8101 HifE 20- 3053

[01791  ¥HHUZ (OL-3) FUKJZ (AL-3) 23 B ELRF A A 1 B OL-37E25 430 C F RN %
[N B 10% NaCliA R Gl #iNaCl (14.50Kg) £E25%30°C NI ZEafifk ok (145L) Ff
FFe BRI 25) 7525 530°C N RN 5 PV o KR MR A P07 25 2 30°C I it b 15-
203 P HLi F120- 30239

[0180] AT (OL-4) FIVKJE (AL-4) 53 BB FIIK A i h - KL - 4 T ARER B3 (14 50Ke)
Fhg, AR F i BT H SRR O R (29.0L) Beik o BB I i 5e 4 2808, EL 2
EFT7 (650mnHg) [ E45550°C FIATIE R A FRHR S8 1 2255 30°C,

[0181]  H§LHR (377.0L) £E25230°C RN Z RN o K NTR AT #E255230°C M iS5 -
104351 £E25630°C FAENAIIOK (37.70) A4 RIR A 2530 C M kS - 105058, 3¢
FARF W HIZ1T225°C FE18%25°C R4 1 - 2/NZE 18 43 NN - Sl IR HA T I 2
(33.64Kg) o [ MR AHIE25230°C MHE /NI

[0182] B MRS EIZE15Z220°C 4 4lifk 7K (377.0L) ZE152E20°C FIIANEN MRS
Wy, It B R SR Y255 30°C N HtHES - 1045 8. DM (145 0L) £F25530°C FARENE R
Ri7s% o B SRR A AE25 78 30°C N 1t EE10- 152 4 Hf 1 20- 3043 8 KA HLE (OL-5) Al
IKIZ (AL-5) 43 B B FI ) A s b AL -5 N ZE [ R 75 o 5DCM (145, 0L) 7E253530°C NN
TR K SN IR A MIAE25 2 30°C N HERE10- 1553 Bl ELF 1 20- 3043l

[0183] KA HLE (OL-6) FIZKE (AL-6) 43 B BIAF A A o 0L - 5FI0L - 64175 725
30T N RNE R K2l K (145.0L) 75255 30°C RN i KT A1
FE252830°C MtHES- 1058101 Hifp e 25- 30534

[0184] KA HUZ (OL-7) MIKIE (AL-T) 43 B B I AR HH o REOL - TREN 2 [ B o R 2 %
BRI SN GRH IR INERES 24 (8. T0Ke) Fglifv 7K (435.0L) F HA4 Ak e R =4y 2k i
%) (ER—FBTAE25 5 30°C R RN T SN 3 o SR NR G )E25530°C P BiEFI5- 1073 $iF
LR 25307381

[0185]  KAGHLE (OL-8) FI/K/Z (AL-8) 73 B BRI A 1 o 0L - 8% N 5 SN/ £ o 45 |
TR 2 9% TR BI85 0 10255 30 °C N BEN Z N % o ¥ S NI A PIE25 5 30°C N
PEFES - 105 PO Hif e 25- 3057 9.

[0186]  ELAGHLE (OL-9) FIK/E (AL-9) 7 B BRI AR o 0L - 9% N 5 RN £ o 45 |
TR 2 9% TR A BV 88 =0/ 10255 30 °C N REN Z N % o ¥ S NI A PIE25 5 30°C N
PiFES- 1058101 Hifp e 26- 305340

[0187] A HLIZE (0L-10) FIZKJZE (AL-10) 23 B B A [F 0 A 7% o K OL - 10 FiI B FR 47
(14.50Kg) T, 7E25%30°C Nt J%, 7 HJTIDCM (29. 0L) P i BB AE25 2 30°C PN S
SR o

[0188] K B A v A1 - 402 - 30°CHF HTI B SN2 - 3/ NI o R BE T 2225 %30
‘CH HAE25%30°C FHthE10- 127N S

(01891 f1:25%30°C MEFZS Pl IEATE ISR, FHDCM (14. 50L) Pt Hoe et R
WAE25530°C NN T I HA MR SO s b BT (14 . 50Kg) T KRG W)
#£257230°C I i 18 HLHIDCM (14 50L) PR B - R VI 0 . 20K IE R RN T+
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HAR SN #wrh, H HAE352240°C M AEFZS i) MR %29-58L,

[0190] BRI HoB VIR S8 J1 22552 30°C H CFR R (58.0L) £25%30°C
WNERP s, I HIRR G35 40°C MEILAS M) M i A 29-58L BT H¥
RN IR E25F30°C B LR Ol (72.5L) 725 530°C NN N #a 7 FUBR &
PfE252530°C M HEHE30mina K CU4E (36.25L) E257E30°C M AN N g, FF H KRG
257530°C MHEHEL -2/ o 52528 30°C MAE LS Mk jiglalA, I bt (58 0L) Pk df Hoe 4
o

[0191]  #H:11.0Kg

[0192]  fr%:39.85%

[0193]  HPLC4iJF:90.5%

[0194]  4lifk

[0195]  KEyuAt kL (6) (53.95Kg) £25%30°C NREAN T T HL T BRI SN A - £E25 % 30
‘C N ADCM (580L) Jf HAHRE G255 30°C MiHES-1047 8. /2558 30°C M NHIEE
(25.0L) F HB IR A WAE25E30°C FHFES-1047 8. AE25 2 30°C MR AR
(174.0Kg) I HRR A Y1E25%30°C M L/INN « £E25 % 30°C N JEH 51 45 - HIDCM
(150.0L) Peigdh G BEMAE25 2 30°C P RN E T T SN #2558 30°C T 4%
ACUKE (1050L) H HAHRAYI{E25530°C MHEL-2/N o /5255 30°C MEILAS Ml JEITE
Yy, IE Kt (116.0L) et H e 2T KM BHE30535°C MEFZS N T156-8/ NI, 553
AN R AT

[0196] 27 W) 1- CRIEESHAIRID) -4 -WRIE R

01971 B¢ (EAR AR

[0198]  #yHH:41.60Kg

[0199]  Ui%.41.80%

[0200]  HPLC4{iJF.96.1%

[0201] 'H NMR: (DMSO 400MHz) :81.41-1.51 (m,2H) ,51.99-2.01 (m,2H) ,82.50-286 (m,
2H) ,83.022-3.05 (m, 1H) §4.08-4.11 (m,2H) ,55.75 (s, 2H) 86.78 (s, 2H) ,57.40-7.30 (m, 5H)
[0202] [ i) 56128085 (F)

Cbz. /\N
g 2"l
INH, — g,NHz
S 1
@)

[0203] o

(6) (A)
(7
[0204]  341- (CFILAAILIREL) -4-WRIERERE N (6) (21.85Kg) BENE &A%, R IE AU
BN A ) (109.8Kg) FNafift /K (65.0L) 2N 2 25 g I A £ 155 25°C o 1F
15275 25°C P A aribA T2 /AR =R HAR IS N kA S A L 5 (20wt % 550 %
7K) (0.455Kg) o fE15725°C PATARR TS /B AR =R A1 2 25°C PR At TH
25 A AW =R AR AU N QB4 ) PR MRS E R 524 .
[0205]  7E152%25°C PR A s T2/ BAMHE =K, I HARE7E15%25°C RN ATk
AR (20wt % 350%7K) (2.265Kg) «E15ZE25°C WA pedt A TEL2s /A AW = IR AE
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15525 °C P AR TS /AP =00 L REFE AR SSU T G1E4a0 7)) B
NIRASYIEI5E25°C P 2524 .

[0206]  {E15%25°C NE{FER N IR G E E 584

[0207]  — HGCHAIAS R 5, sl AU S , T ELAE15%25°C Rl Lumid JE RS I8
[ N A PPA R BRI B BUR S 1Al K RIS AE 15 225°C P PRk RIR .
[0208]  JEMEENA MK GEILRY) (4.40Kg) I HAE15%25C MhiPE 260581 (HA5#60
21209050 o AE15225°C MRSl 1pumid 58 #F i A PR AR A 8D TR A i i
KRNI EAE155525°C N YRR - JE R NAT S111aMet SHif#40-63um 60A (4.515Kg) I
HAE15525°C N HERE /060481 (EFR60%E 120481 . 41555 25°C FEHEAWE L0 . 6pumit
JERE LI LA LPRS 1 11 aMe t SERE B DF TR A A K RS E 1525 25°C N YRR -
[0209]  CEFBEIEE N E A HLA T2 50260°C, fE502£60°C N Tk 4E =24 1101, £E50
F60°C FRENIE T (89.8Ke) I HAHRAWIFES0560°C R H 4R £ 291 10L . £E50 %60 C
MEENIE THZ (86.9Ke) H FLUFHE A H7ES0E60°C M H k4 A 291101 7E50460°C T HEN
1E T (88.4Kg) H HBHE G WIER060°C i H M 4r %5 2990L

[0210] R FE 2 15525 CH HAE15525°C NN LRI (98.6Kg) « 122 % /0604)
Bl (HFR60ZE 12043 51 B SN TR SIS AN -2 42 C R AW - 222°C P itHEZE D4/
i (H AR 6/N) AE-252°C N ¥ EAZE 20pumiE AT k8t ALAE-252°C AR
(38.1Kg#139.9Kg) PR o

[0211]  CREEMRAE R N AEFA60°C R TR E EIE TES E<0.5%w/wit AR AR
LrEE<<0.5%w/w (i T NMRYGIRI &) o 5 I TH NMREE I HL2y b il ¢ 1 - £ 35 - 4- R
MERTREE (7) 1T .

[0212]  JRZ 7). 1- 5 -4 -WRIE R

[0213]  #yHH:12.00Kg

[0214] IR .85%

[0215]  GC4liE:99.7%

[0216]  NMRZ[JEF:98.7%

[0217]  'H NMR: (DMS0) 0.95 (t) ,1.55(dq) ,1.80 (app t),1.95 (app d),2.30(q) ,2.75
(m) ,2.90 (app d)

[0218]  1,2,3,5,6,7-/,NA-s- K IIFIE-4- (12)

[0219]  ARPE RN Z 2RI ST 1951, 2,3,5,6, T- N2 -s- IR g ok -4- 1
(12) .

N
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@)
O
i —— ClI
©:> o™~a Mk©i> -
(@) (9)
[0220] [o o No, o NH,

S0 — 00" SCo— a0

NO,

(10) (11a) (11b) (D)
(12)

[0221]  J5%2.1,2,3,5,6,7- 7N -s- K HIFHE-4-Fz (12) (6L
[0222] [ N5 %2- U (a)
o)

o
* =@
[0223] ©:> CI/\)J\CI /\)K@O
(8)

(9)

[0224]  J4DCM (385L) FIIALCL, (99.86Kg) 7E25%30°C N AEA/ T P RN RN A% BT
ot HL BRSO S LA o R SRR e A1 - 10°C

[0225]  {F-10%-5°C MEA S FEIZHINS - S (90.99Kg) o Ki SO TR A 0 4
G MELOC M RFFS073 Bl SRIFAE R ME- 102 -5°C K52, 3- 5~ 1H-E (8)
(77.00Kg) ZZ 1S I NI -

[0226] B NITRAMIIELI0Z 15°C N R4R2/ NI

[0227] M SERE B NTR A PIAEO A 10°C MM NN 22 6N S (Fa7K (308L) A1
WA SR (308L) il £%) H o SINDCM (231L) Ff H AR R IR S I TH = 23035 °C o R
IRAMIE30F35°C FHEHE30 Bl HLATHAE30535°C FiFE 304 Bl I &= oA AL
JZ (OL-1) JBAE—18 . AE25530°C FKDCM (2311) e N /K E K VIR A HIE25530°C R it
P304 B FLEEHAE25 5 30°C M 3053 Pl 73 B #% 2 OKZE (AL- 1) AT HLZ (0L-2)) FF H.
FFAL - 1RAE—1 . OL- LFIOL-2/125530°C PR - KL /K (385L) MIAZE A S HIAHUE K
IRAPITE25230°C M HEFE304 B, H HLAE25230°C N EL 3000 Bl 35 % = OKJZ (AL-2) 1
ANUZ (OL-3)) Ff HAFAL- 21804 —i8 .

[0228] 410 9% TRRNRIR S BATA I (FR R K (385L) FNfkFR 28 (38 . 5Ke) ffill %) 1525430
C NN TEOL-3 NI G PIE257E30°C 4300 B LA HAE25 3 30°C MR 3047
B B %2 OKE (AL-3) FIEAHLE (0L-4)) H HAFAL - 3AE—14 o 5 0L - 44 57K Na, S0,
(38.5Kg) T-Hf HAFE254230°C N FIDCM (150L) PiA Ao /KNa, S0, -

[0229]  7EAGT35%840°C NAEESS N 2&ABIEH], AT A5 % B 1E Uk (308L) £:35440°C

FNE IR EYR, IFAE35 2 40°C MRIA A 78 222 H 2 AP BES BER - Rk 1 - O bt

(150L) 7355 40°C M RN 2 R NIRG P, H LR RN IR G A H 254 10 CH HAE5 5 10°C
N304

L
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[0230] & BEEAR =, T EIR C b (T7L) Pk, Hf HAE40 2545 °C AR - T-J86 /1N
N VA2 28 6

[0231] 27 W) 3-%(-1- (2,3- 2 - 1H-21-5-55) P -1-fi (9)

[0232]  #yH:120.5Kg

[0233]  If%:88.63%

[0234]  HPLC4I1)%:99.3%

[0235] 7K/ &&:0.09%

[0236] 'H NMR: (500MHz,CDC13) :87.81(S,1H) ,7.76 (d,1H) ,7.31(d,1H) ,3.93 (t,2H) ,
3.45(t,2H) ,2.97 (t,4H) ,2.15(q, 2H)

[0237] [ 3 J5 58 2- A9 (b) FEPEE (o)

O o) o NO, e}
S NOD— | SO0 | —&0D
[0238] *
NO,
(9) (10) (11a) (11b)

[0239]  Bififik (300.0L) 7E254530°C N2 N 42 OKLT-¥4 ) HLT IR Bk Fes e L S R g
FE25Z30°C NS -2-1- (2,3- "4 -1H-E1-5-3L) PN -1-§7 (9) (60.0Kg) I FLKf [ )7
IR PITE25330°C T REE30 Bl o 45 I NI S 2R S A A 65 70 CH HAE65 2 70°C T &
FF24/ NN o B HPLCUE SEAAFAES - G- 1- (2,3- 4% - 1H-Bli-5-55) - 1-Fi (9) (FRAE : <
1.0%) o

[0240] SRS Hs SRR A I 05 °C o A0S C NI ISR A ™, H HoKE R
RAYAE0ESC MRFF LN R SN IR SR FFE0EEC N

[0241] 348K {k7K (900.0L) 7E25%30°C 2 N2 2. OKL T4 3 HL MR Ao B R of B S B
WK HIE 055 °C o SNIR S YITE0 RS C NI N2 SN A%« I HZE (480 0L) If:
HARHRETHR 2302 35°C oK NI G130 35°C M RFEF303 8 HAE30%235°C M ikEL
303 B o K [ MR A il A2 5 OIR (AR % £® (6. 0Kg) FNFZK (30. 0L) il £%) 1 I H
FAZK (60. OL) Yo 2 3 £ OPR o i JEE AT HLIKF30min.

[0242] 3 MR G PN Z 2 OKL T4 F IR Bs o B SON 2% RSN TR A5 0 7E30
F35°C MEFE303 Bl 23 25 54 )2 OKJZ (AL- 1) FAFHUZ (OL-1)) F FLEFOL - 1R E—8 o F5 H
7K (60.0L) N ZFEAL- 1R GPITEIS 2 40°C PR30 %h, I HAE35540°C T EF 304>
Bl %2 OKZ (AL-2) FIAHLE (0L-2)) H HAFOL- 2/80/E —1 . OL - 1AIOL - 2415 PUE Bk
OL-3.,

(02431 3415 9% MO FIRRER A SMPATR (F Ak K (300 OL) FlIRRER A 8H (15. 0Kg) fil5%) £E30% 35
C RIS EENZOL-3. 8 NI S WIAE35 22 40°C M FE30 B HL A HAE35 5 40°C Fif e
303 Bl K I MR A il i AR 3 £ O IR (T A2 3 £© (6. 0Kg) FIER{L/K (60.0L) il %) 1€
FAFFZK (60. OL) Pk Az 3 £ ©PK.

[0244] 34 MRS PSRN 2 3. OKL T4 F H IR s oo B SON 2 o R SN TR 5 0 7E30
%35°C FHERE30 1. 4 B4 2 OKJZ (AL-3) FIHEHUE (0L-4)) F HASOL - 45507E—10
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[0245]  CRrHHZK (60.0L) 2 N ZEAL-3. 73 5575 = OKJ= (AL-4) FIAHLE (OL-5)) H HAHKOL-5
JAE 121 . OL-4FM0L - 5415 LATE 0L - 6 0 $h /KT (FHEAE /K (300. OL) FIS LA (12. 0Kg) £
25730°C Tl & o B RN TR G P7E302E35°C M i P30 B IF HAE30335°C M Ef 3043 8o
4% = OKIE (AL-5) A AILE (OL-7)) Ff HAFOL- TisiAE—i - 0L -7 HIJE/KNa, S0, (9. 0Kg)
T, I HAE25%30°C I IR (30. OL) Pei%k Jo7KNa, S0, o AR T-40 %2 45°C M AETTAS T 2%1H
VAT, LTG5 % o P40 5 45°C MBI (60. OL) 288 N %8 I R J A ELI /D % 60L I S v
Ykt

[0246]  {F40745°C MR HIfE (120.0L) 2N ZE R NIZ G, I HAE RN IR G 255
10°CH HAESZE10°C M RFF305 Bl o L JE A ¥, TV N HEE (30.0L) Pk, I HAE40%
45 C IR Fh 456/ N DS 2 240

[0247] 1.y T HIAMLIR S, BHRER (27.0L) £525%.30°C N3N E 160L T3 H T4
(TP T SR 75 1 o B S BIR A HI 025 °C o fE0 2 5°C MR 18 IINANER (27.0L) 7 HA%
RS IE0 RS C N RFF30 BHUATR B (LIRS -

[0248]  f 2. 8-i43E-1,2,3,5,6,7- 755 -s- IR IR - 1-1 (11a) Fn4- gt -
1,2,3,5,6,7-/Na-s- X 2K -1-H# (11b)

[0249] 45 (11a+11b) :38.87Kg

[0250] ZH& WS (11a+llb) :62.24%

[0251]1  HHEE (11a:11b) :9:1

[0252]  HPLC4Ii)%:95.9%

[0253] /K43 Er:0.19%

[02541  'H NMR: (500MHz,CDC1,) :87.44 (S, 1H) ,2.21 (m, 2H) ,2.78 (t,2H) ,3.02 (m, 4H) ,
3.13(t,2H)

[0255] ¢ W 5 %2200 (d)

o NO, o NH,
s o) LD
[0256]
NO,
(11a) (11b) (D)
(12)

[0257]  B48-i4%L-1,2,3,5,6,7-/NE-s- I A IEAE-1-H (11a) Fl4-A4%E-1,2,3,5,
6,7- /55 -s- X T IEIE- 1-F (11b) (9: 1EL ;27 . 0Kg) £E25%530°C N4 A 2 600L T4+
BARER ISRy AN ANE 1ot S

[0258]  #£25%30°C [HEAHIE (270L) - AE25%E30°C 2RISR N IR (14. 3Kg) FH H A X
BRI RS04 $h. R IN15% Pd (OH) kL (60 % 1) ™.

[0259] K MRS PE s P IAE H IR N5 (0. 5Ke) =R B R N IR A (e
22 RS I H e NA TR (0.5Kg) =R RJE , fE =00 N ¥ RN IR &M 2550
(100Psi) NHERE32/NES o

[0260] 2 B SERSE , B R IR AR HIE 255 30°C B N IR S MfE 2 FIA I H 3
NEUR (0. 5Kg) =R
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[0261] K¢ S B TR G Pnid ad iR o 8w id 38 LA 25 Pd (OH) |, 2R e i i e 8 0 HL
FE (54L) iR - (LR T 4550 CIEL S T 281195 % VA 1l /252 30 °C R {7k
(135L) BENZE RN R AP HARFE3070 81 SN TR G078 2125 5-10°C o 12N NaOH/KIE
i (FHNaOH (6. 48Kg) AL /K (81L) il £%) RfpHiA 15 5 £99- 10, H H A SN IR A ¥iHE 3050
Bl SRIFHF R (135L) 2N 2 R NI AP0 HAS RN IS P B 3093 81 B e N TR 5 P T
FFE303 B, RN R 22528 30 °C o L1 S N TR AP0 EL 3043 B, I R B AR R e 25 2
30°C.

[0262] WS NI A Wpimh A B OPK (FAE 3 £ (5. 4Ke) AIHIZE (13.5L) 5% 1. A
2R (54L) Peik e £ PR,

[0263] 4B 2 OKZ (AL-1) FHIFEHUE OL-1)) FHHAEOL - 1UE D . 46257 30°C N H
75 (54L) INZEAL- 1 ¥ R NIR A PIE25 5 30°C M it 13025 B ELAHHAE25 5 30°C N
3055 A B2 OKIE (AL-2) A HLE (0L-2)) I HUBAL - 200fF—18  £F25 % 30°C MR
7K (54L) MANFEAL-1. /5255 30°C MR /KA Tk (135L) A8 (54Kg) il 25)
ANZEGHIANUE (OL-1MIOL-2) K SRR G Y1255 30°C MihE305r #hf B H A2 %
30°C N E 3058,

[0264] 4> 354 2 OKJE (AL-3) FIEHLUE (OL-3)) FH AL - 3HAE—10 AR (1. 3Kg) Jil
ANZEOL-33F FBR BT 355 40°CHf HAF35540°C N304 4. £E35540°C ¥ S
REWiET AR 0K A3 £ (5. 4Kg) FIFFZK (54L) Hil45) 13 I . K (54L) Pk
REFE X O ATHUELIKNa,S0, (13.5Kg) 4. HIFIZE (271) PeikiNa,SOo, -

[0265]  {E{k T-35%40°C ML M RMIE A, HETA5% /35 F40°C ¥ H B
(40.5L) FENZE NI GYFH H AR E 2R A5% . /£352240°C MR (97. 2L) AvK
(10.8L) FENZE NG TR AP0 555 °C, #1650 55°C Mt HE L/ N, 2218
RHIE0ESCIH HAL0ESC MREF30/ 8.

[0266] B[4 =it eI H T FIEE (13.5L) Peidk, 7F HAF40 %5 45 C I HUXUBLRS T k6
/NN LAFR R

[0267] %2}y THill#15% Pd (OH) JEK}, 30k #%20% Pd (OH) , (60 % i ;4. 05Kg) M %
2 (270) »

[0268] {27 H):1,2,3,5,6,7- /NA-s- K IR -4- 17 (12)

[0269]  #yHi:11.3Kg

[0270]  Ui%.41.85%

[0271]  HPLC4{iJF.98.1%

[0272]  JK43E7H:0.10

[0273]1  'H NMR: (400MHz,DMSO-d,) :86.38 (S, 1H) ,4.45(S,2H) ,2.75(t,4H) ,2.58 (t,4H) ,
1.98(t,4H) .

[0274]  1,2,3,5,6,7-/NA-s- IR ITFIR-4- 11 (12) o4tk (A)

[0275]  £1,2,3,5,6,7- /N4 -s- IR IAIFIR-4- 1 (12) (54.5Kg) /E25530°C PN
F250L T H MR SN g b AE25 2.30°C N e N FHEK (27 2L) FH HA NI A 0 1r25
Z30°C FHEFE304 Bl AE25 2 30°C MK RS (163L) 25 N5 N IR AW o B SRR A WnAr 25

24
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F30°C MHFE30 B, B HIE -5 2 0°C, H HAL-520°C MighE305 Bl ok JEIEMA 4, IV
FHE (54.5L) Pk, HF HAE40545°C N T 456/ NI .

[0276] {277 ):1,2,3,5,6,7- /NG s- —INK ISR -4- 17 (12)

[0277] %y .40.5Kg

[0278]  §#.74.31%

[0279]  HPLC&IIJEF:99.5%

[0280] /K43 ErH:0.3%

[0281]  'H NMR: (400MHz,DMSO-d,) :86.33 (s, 1H) ,4.53(s,2H) ,2.72(t,4H) ,2.57 (¢, 4H) ,
1.98(t,4H) »

[0282] 1-£KL-N-((1,2,3,5,6,7-78% s~ K IATTIR-4-30) S AL IL) WRiE -4 -
fififoe e (eEh) (14)

//O
NH, N/,C
{F) (B)
(12) (13)
9) O
N\
[0283] — O/S\NJ\N
H H
~ N
(C)
o\/ (14)
S‘NH2
~N R
(A)
(7)

[0284] [V J5 583 (14) I Ak :

[0285] DLyt sl £ m91,2,3,5,6,7- /N4 -s- IR T IEIFIR -4 - i - RS (13)
[0286]  341,2,3,5,6,7- /N5 -s- IR MITIR-4-i% (12) (1.00g,1.00 ) £F50mL%
RAFHT10-20°C MR T H2K (9.60g) HE o IIAN, N- R PN (2.268,3.002 &) L 2%
JEAE3A BN N 20wt % Y IR (4. 28g,1.50° 46 , IFB I 1 B T iiE10-20°C Rk
EHERE3053 B K SONTR S T FINaHCO, 75 7 (5. OmL) 1K (5. 0mL) ek« 47 B9 45 =, 15 2
1,2,3,5,6,7- /8% -s- ZINEK M TR - 4- - iR ER I R (OL- 1, £4920mL, 25 A1,
2,3,5,6,7-NA-s- MK IR -4- 1% (12) (5.77mmol) ) o B3RS HIIAIROL-1 I+ h—
HB (IR T HIEIRN - B ERES (12) 51- 23 -4-WRIEREBLIE (7) BIEA) |, Fo 2980 %
S (14) o

[0287]  DAlimzh s s\l 1,2,3,5,6,7-/5H -s- IR AT -4- - SRR (13) -
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[0288]  JERHATRIIHILS :

[0289]  UBRHAMA:KF1,2,3,5,6,7- /8% -s- IR IAGTHFOR-4- i (12) (43.31g) IAMRAE
FHOK (206.69g) H1, 15210 . 90MYA R -

[0290]  IERNATRB : FHIKFREH (103. 5g) I ARAT/K (950g) H1, 15210 7T5MA I -

[0291]  ERFA (0. 70mL/min, 1.10245) <20 % w/w)tUT2RIA L (0. 45mL/min, 1.50 24 &) il
PERIBIATR (2.35mL/min, 3. 1024 ) fE0Z10°C (NHGE L) N RINZE NN #1 (£925mL) Hi.
18 SN i LR 55 BN TR] DR 5 - 1043 B 142K F N s LI BURHIS Ve 220 B 407 B %
= AFEIA1,2,3,5,6,7- /N4 -s- IR IR -4- i e SRR (13) A HLE (OL-1) A1
ST EERHIKE (AL-1) AERA MES L AR A ALE0L -1, #5381 24990l 11,2, 3,5,
6,7-/NA-s- K TIEIFIR-4- (12) (51mmol) o FFFRAFITAIKOL- 1§ F—2 .

[0292]  —IF R MEIFORIE - B ERER (12) 51- O5E-4-WRIE BRI (7) PO

[0293]  Bi1- £ 5E-4-WRIE LG (7) (8.88g,46mmol, 1.0244H) BN 2 A 2% o B VO Uk I
(62.52g) FENFIA S FEIR AT 2205 25°C R AMIE20 2 25°C FHtHE 2 /0204y
Bh, BRI AT S A8 R ] FE4T (1.05M,43.98ml, 46mmol) £E90% 12047 8
RN B Aae i, B RFFE20225°C , HRHRE G W7E20 2 25 C R bk 2 4/ N, 15 21 1A
EN]SREERS SR A

[0294] KDLtk iz s A 5 1,2,3,5,6,7- NA-s- R IR -4- k-
SRS (13) ANUEOL-1 (51mmol1[¥1,2,3,5,6,7- N -s- I I oR-4- 1 (12) , 2
90mL) 1L PREFAE20-25 C L2/ NN N BT A E IR BT o SN TR S AR TR AL Ak
AT 3850 B PE I BT, T ELAE IR D025 PRIN A2 RS TR TR (A E TR R N TR S e 20 &
25°C MR- - 2/N o 1l KF o3 AT /K i, FHRaad LC/MSERHPLC A AT ffiiN g, 2,3,5,6,7-75
H-s- TINR TR - A- TR AR (AT 95 %) AT ER, i kR 2 (G ERS) 1UF
ITIBTE I AF25 5 40°C N 2/NNEIK (4. 44g,0.5V) IR INE SN TS0 o AL 2
0.5- 1wt % P /KR IN TGS, i o 25K 85 RINE BB TR 2 1IN R SN TR S P8 HI R0 5
‘C (IT) HAE0ZESC Mab—2P i 16 /NI o 11t 631 Yl ok BE A T K/ THE GRefAfH v
1/1,44 . 4nL) RGPV -

[0295]  CRE[E A 25 1450°C L 10- 2022 B O R T 12/ NI o 45 FH HNMR Y6 3 RIHPLC
S TR AR R g TR

[0296]  f & W 1- K-N- ((1,2,3,5,6,7- NG -s- IR I TEoR-4-38) - R B L
50 WRiE -4 -l (BREh) (14)

[0297]  HyHH:#J16.0g

[0298] ;. ZJ80%

[0299]  NMRZ{E :>97%

[0300]  HPLCZE :>99%

[0301]  1-£FE-N-((1,2,3,5,6,7- /8% -s- —INEIATTAR-4-F0) - S B LD Wkive -4 -
f e Capdh) (14) 45 5

[0302]  CEpf1-2FE-N-((1,2,3,5,6,7-/NE s IR G IR -4-55) s 3L RS Wk
WE - 4- T CBREh) (14) (15.008) FEN TV 7 a4 HIEE (33.55¢) Wi & LI (33.55¢)
RN A AR B A 15 525°C, AN HitRE 105 2045 8 (B 2 TE R A0 [Fil 44
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P S IR AE16%25°C MRHAROE N 1umid JE s 38 7216 25°C N I HEE/ OIS
TREW) (7.59g) Yok iEas , HFt— LUV INNE (64.0g) ,BEIG ERIIAE LN (Z01g) HfH) (14)
[ A (0. 138g) o JE A& T o

[0303] KA AE25 4 35°C k4 &= 2122l K LI (54. 32g) N E LR G R IA TR
{E25%35°C MRGEE 291 22L K NG (52.53g) BN EIZIR AL GPIE<35C Pk
Ui 2)122mL Sy HTR S ER A L i il ARHE < 0. 3% w/wHIEE K LI (53 .45g)
ANER e R E T 2165 25°C R RHELS £25°C MR D1/ (HAr1E 2/
), SRIGAE152E25°C  H]20pum i o S8 R DFE 15 25°C N M (43.39g) Peik ik . (E
kb0 CAERU A N T BREMA, 774213 758 (92%) 1 1 e[ 44k

[0304]  f & W 1- 5-N- ((1,2,3,5,6,7- N4 -s- IR TR -4-3) - R B L
50 WRE -4 -l CBREh) (14)

[0305]  #gyH:13.75¢

[0306] A% 92%

[0307]  HPLCZHJE:99.7%.
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