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Abstract:

The present invention pertains generally to the field of therapeutic compounds. More specifically the
present invention pertains to certain 2-amino-N-(amino-oxo-aryl-6- sulfanylidene)acetamide
compounds (referred to herein as ANASIA compounds) that, inter alia, inhibit {e.g., selectively
inhibit) bacterial aminoacyl-tRNA synthetase (aaRS) (e.g., bacterial leucyl-tRNA synthetase,
LeuRS). The present invention also pertains to pharmaceutical compositions comprising such
compounds, and the use of such compounds and compositions, both in vitro and in vivo, to inhibit
(e.g., selectively inhibit) bacterial aminoacyl-tRNA synthetase; to treat disorders that are ameliorated
by the inhibition {e.g., selective inhibition) of bacterial aminoacyl-tRNA synthetase; to treat bacterial
infections; etc.
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2-AMINO-N-(AMINO-OXO-ARYL-LAMBDA®-SULFANYLIDENE)ACETAMIDE
COMPOUNDS AND THEIR THERAPEUTIC USE

RELATED APPLICATION
5
This application is related to United States (US) provisional patent application number
62/950311 filed 19 Decermnber 2019, the contents of which are incorporated herein
by reference in their entirety.
10 TECHNICAL FIELD

The present invention pertains generally to the field of therapeutic compounds.
More specifically the present invention pertains to certain 2-amino-N-(amino-oxo-aryl-A%-
sulfanylidene)acetamide compounds (referred to herein as ANASIA compounds) that,
15  inter alia, inhibit (e.g., selectively inhibit) bacterial aminoacyl-tRNA synthetase (aaRS)
(e.g., bacterial leucyl-{iRNA synthetase, LeuRS). The present invention also pertains to
pharmaceutical compositions comprising such compounds, and the use of such
compounds and compositions, both in vifro and in vivo, to inhibit (e.g., selectively inhibit)
bacterial aminoacyl-tRNA synthetase; to treat disorders that are ameliorated by the
20 inhibition (e.g., selective inhibition) of bacterial aminoacyl-tRNA synthetase; to treat
bacterial infections,; elc.

BACKGROUND

25 A number of publications are cited herein in order to more fully describe and disclose the
invention and the state of the art to which the invention pertains. Each of these
references is incorporated herein by reference in its entirety into the present disclosure, to
the same extent as if each individual reference was specifically and individually indicated
to be incorporated by reference.

30
Throughout this specification, including the claims which follow, unless the context
requires otherwise, the word “comprise,” and variations such as “comprises” and
“comprising,” will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers

35  or steps.

It must be noted that, as used in the specification and the appended claims, the singular

forms “a,” “an,” and “the” include plural referents unless the context clearly dictates

otherwise. Thus, for example, reference to “a pharmaceutical carrier” includes mixtures
40 of two or more such carriers, and the like.

CA 03157947 2022- 5-10
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Ranges are often expressed herein as from “about” one particular value, and/or to “about”
another particular value. When such a range is expressed, another embodiment includes
from the one particular value and/or to the other particular value. Similarly, when values
are expressed as approximations, by the use of the antecedent “about,” it will be
understood that the particular value forms another embodiment.

This disclosure includes information that may be useful in understanding the present
invention. Itis not an admission that any of the information provided herein is prior art or
relevant to the presently claimed invention, or that any publication specifically or implicitly
referenced is prior art.

Bacterial Aminoacyl-tRNA Synthetase

Widespread resistance to currently used antibacterial drugs has encouraged the search
for novel chemotherapeutics with slow or completely blocked resistance development.
This could be achieved by targeting functional bacterial proteins, the mutation of which
leads to reduction of bactenal fitness.

Bacterial enzymes called aminoacyl-tRNA synthetases (aaRS) have been recognized as
such molecular targets for drug development. See, e.g., Gadakh et al., 2012; Vondenhoff
et al., 2011; and Pham et al., 2014.

The aminoacyl-tRNA synthetase (aaRS) family of enzymes catalyse the addition of
proteinogenic amino acids to their cognate tRNA. The product aminoacyl-tRNA
participates in the translation of messenger RNA into protein at the ribosome. The aaRS
mechanism proceeds as follows: it binds ATP and the corresponding amino acid and
forms an aminoacyl-adenylate intermediate, releasing inorganic pyrophosphate (PPi).
The adenylate-aaRS complex binds the appropriate tRNA molecule, and the amino acid
is transferred from the aminoacyl-AMP to either the 2’- or the 3’-OH of the last tRNA
nucleotide at the 3’-end.

The mechanism can be summarized in the following reaction series:

amino acid + ATP — aminoacyl-AMP + PPi
aminoacyl-AMP + tRNA — aminoacyl-tRNA + AMP

Two classes of aminoacyl-tRNA synthetases (aaRS) are known: "Class I’ (with two highly
conserved sequence motifs, and which aminoacylates at the 2’-OH of a terminal
adenosine nucleotide on tRNA) and “Class II” (with three highly conserved sequence
motifs, and which aminoacylates at the 3'-OH of a terminal adenosine on tRNA).

Included among the known aminoacyl-tRNA synthetases are: Alanyl-tRNA synthetase;
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Arginyl-tRNA synthetase; Aspartyl-tRNA synthetase; Glutamyl-tRNA synthetase; Glycyl-
tRNA synthetase; Histidyl-RNA synthetase; Isoleucyl-tRNA synthetase; Leucyl-tRNA
synthetase; Lysyl-tRNA synthetase; Methionyl-tRNA synthetase; Phenylalanyl-tRNA
synthetase; Seryl-tRNA synthetase; Threonyl-tRNA synthetase; Tryptophanyl-tRNA
synthetase; Tyrosyl-tRNA synthetase; and Valyl-tRNA synthetase.

Bacterial aminoacyl-tRNA synthetases (aaRS) possess several features that render them
promising broad-spectrum antibacterial drug targets; they are essential for viability, found
in all bacterial pathogens, and are in many cases sufficiently structurally distinct from their
eukaryotic counterparts to allow selective targeting (see, e.g., Hurdle et al., 2005;
Ochsner et al., 2007). Furthermore, there exists both chemical and clinical validation for
these enzymes as useful targets for antibacterial chemotherapy.

However, despite the potential promise of this family of targets, only one aaR$ inhibitor
with a relatively limited indication has to date been approved for the management of
bacterial infection. Specifically, mupirocin (also known as Bactroban and Centany; shown
below) is an inhibitor of isoleucyl-tRNA synthetase that has been approved for use as a
topical agent for nasal decolonization of Siaphylococcus aureus and for the treatment of
superficial skin infection (see, e.g., Laupland et al., 2003).

Several inhibitors for other bacterial tRNA synthetases have been developed; however,
so far none have been approved for use in medicine.

The inventors have identified a novel class of small molecule inhibitors of bacterial
aminoacylHRNA synthetase (specifically, bacterial leucyl-tRNA synthetase) which are
useful in the treatment of a range of conditions, including bacterial infections.
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Known Compounds

Jirgensons et al., 2016, describe certain N-acyl-arylsulfonamide derivatives of the
following formula as aminoacyl-tRNA synthetase inhibitors which are useful, infer alia, in
5 the treatment of bacterial infections.

Finn et al., 2018, describe certain 2-amino-N-{(arylsulfinyl)-acetamide compounds of the
10  following formula as inhibitors of bacterial aminoacyl-tRNA synthetase inhibitors which
are useful, inter alia, in the treatment of bacterial infections.

15 In contrast to these known compounds, the aminoacylHtRNA synthetase inhibitors
described herein have the following formula:

N2

’ NH,

—N_n -
A
S

RN

20
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SUMMARY OF THE INVENTION

One aspect of the invention pertains to certain 2-amino-N-(amino-oxo-aryl-AS-
sulfanylidene)acetamide compounds (referred to herein as ANASIA compounds), as
described herein.

Another aspect of the invention pertains to a composition {(e.g., a pharmaceutical
composition) comprising an ANASIA compound, as described herein, and a
pharmaceutically acceptable carrier or diluent.

Anocther aspect of the invention pertains to a method of preparing a composition {e.qg., a
pharmaceutical composition) comprising the step of mixing an ANASIA compound, as
described herein, and a pharmaceutically acceptable carrier or diluent.

Anocther aspect of the present invention pertains to a method of inhibiting (e.g., selectively
inhibiting) bacterial amincacylHRNA synthetase (aaRS) (e.g., bacterial leucyl-{RNA
synthetase, LeuRS, elc.), in vitro or in vivo, comprising contacting the synthetase with an
effective amount of an ANASIA compound, as described herein.

Anocther aspect of the present invention pertains to a method of inhibiting (e.g., selectively
inhibiting) bacterial aminoacyl-tRNA synthetase (aaRS) (e.g., bacterial leucyl-tRNA
synthetase, LeuRS, elc.) function in a cell {e.g., a bacterial cell), in vitro or in vivo,
comprising contacting the cell with an effective amount of an ANASIA compound, as
described herein.

Another aspect of the present invention pertains to an ANASIA compound as described
herein for use in a method of treatment of the human or animal body by therapy, for
example, for use in a method of treatment of a disorder (e.g., a disease) as described
herein.

Another aspect of the present invention pertains to use of an ANASIA compound, as
described herein, in the manufacture of a medicament, for example, for use in a method
of treatment, for example, for use in a method of treatment of a disorder (e.g., a disease)
as described herein.

Another aspect of the present invention pertains to a method of treatment, for example, a
method of treatment of a disorder (e.g., a disease) as described herein, comprising
administering to a subject in need of treatment a therapeutically-effective amount of

an ANASIA compound, as described herein, preferably in the form of a pharmaceutical
composition.
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In one embodiment, the treatment is treatment of a disorder of the human or animal body
that is ameliorated by the inhibition (e.g., selective inhibition) of bacterial aminoacyl-tRNA
synthetase (aaRS) (e.g., bacterial leucyl-tRNA synthetase, LeuRS).

In one embodiment, the treatment is treatment of a bacterial infection.

Another aspect of the present invention pertains to a kit comprising (a) an ANASIA
compound, as described herein, preferably provided as a pharmaceutical composition
and in a suitable container and/or with suitable packaging; and (b) instructions for use, for
example, written instructions on how to administer the compound.

Another aspect of the present invention pertains to an ANASIA compound oblainable by a
method of synthesis as described herein, or a method comprising a method of synthesis
as described herein.

Another aspect of the present invention pertains to an ANASIA compound obtained by a
method of synthesis as described herein, or a method comprising a method of synthesis
as described herein.

Anocther aspect of the present invention pertains to novel intermediates, as described
herein, which are suitable for use in the methods of synthesis described herein.

Anocther aspect of the present invention pertains to the use of such novel intermediates,
as described herein, in the methods of synthesis described herein.

As will be appreciated by one of skill in the art, features and preferred embodiments of
one aspect of the invention will also pertain to other aspects of the invention.
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DETAILED DESCRIPTION OF THE INVENTION

Compounds

One aspect of the present invention relates to certain compounds that may conveniently
be described as 2-amino-N-(amino-oxo-aryl-AS-sulfanylidene)acetamide compounds.
One simple example of such compounds is 2-amino-N-(amino-oxo-phenyl-A8-
sulfanylidene)acetamide, shown below.

The compounds are characterized by a -S(=0)(NH2)=NH-C(=0)-C(NHz)< linkage, with an
aryl group (referred o herein as -A) attached to the sulfur atom (at the far left), and two
groups (referred to herein as -R! and -R?) attached to the alpha carbon atom (at the far
right).

The -NH: group that is attached to the sulfur atom may optionally be substituted with one
or two substituents (for example, -NRMRN2). Accordingly, more generally, the
compounds are characterized by a -S(=0){(NRNMRM"2)=NH-C(=0)-C(NHz)< linkage.

Thus, one aspect of the present invention pertains to compounds of the following formula,
and pharmaceutically acceptable salts, hydrates, and solvates thereof, wherein -A, -RM,
-RNz, -R1, and -R2? are as defined herein (for convenience, collectively referred to herein
as "2-amino-N-{amino-oxo-aryl-A8-sulfanylidene)acetamide compounds” or

“ANASIA compounds”):
N1
R —
\_-N 2
57 )
AT \g/li\n

The left-hand group, A-S(=0)}{NRN'RM?)=NH-, may be conveniently considered to be an
arylsulfonimidamide moiety. The right-hand group, -C(=0)-CR'R2-NHz, may be
conveniently considered to be an alpha-amino acid residue.
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-8-
RN2 NH.
RV
T N__NH HO. 2
/84' 1 R
W
A" %
arylsufonimidamide alpha-amino acid

Some embodiments of the invention include the following:

5
(1) A compound selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:
N2
N1 2 NH:
57 1
-~
A \\0 R
wherein:
10

-A is independently -AC or -AR;
-AC is independently phenyl or naphthyl, and is optionally substituted with one or
more substituents -RX;
-AH is independently Cs.izheteroaryl, and is optionally substituted with cne or more
15  substituents -RX;

and wherein;

each -R¥ is independently selected from:

20
-RXX' _RXXU! _RXXV'
-F, -Cl, -Br, -I,
-OH, -ORXX,
-LX**-OH, -2*-0OR**,
25 -CF3, -CHF2, -OCF3, -OCHF,

-NHz, -NHR*X, -NR**;, -R*M,
~L%-NHg, -LX*-NHRXX, -LXX_NRXX,, | XX-RXM,
-C(=0)OH, -C(=0)ORX*, -OC(=0)R*X,
-C(=0)NHz, -C(=0)NHR*X, -C(=0)NR*%;, -C(=0O)R*M,
30 -NHC(=O)R*%, -NRXNC(=O)R*X,
-NHC(=0)NHa, -NHC(=O)NHR*X, -NHC(=O)NR**;, -NHC(=O)R*M,
-NR™NC(=0)NHz, -NR*NC(=O)NHR*X, -NR™NC(=O)NR**;, -NR*NC(=0)R*M,
-NHC(=0)OR*X, -NR*NC(=O)ORXX,
-OC(=0)NHz, -OC(=0)NHR**, -OC(=O)NR*%;, -OC(=O)R*M,

CA 03157947 2022- 5-10
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-NHC(=NH)NH,

-C(=0O)R*%,

-S(=0)NH;, -S(=Q)NHR**  -S(=Q)NR**,, -S(=0)R*M,
-S(=0)2NHz, -S{(=0)2NHR*%, -S(=0)NR**%;, -§(=0)zR*M,
-NHS{=0)RXX, -NR*NS(=0)R*X,

-NHS(=0):R**, -NR*NS(=0).R**,

-S(=E0)R™, -S(=0)2R*,

-SH, -SR**, -CN, and -NO»;

and additionally, two adjacent groups -RX, if present, may together form:
-O-CH>-0O-, -O-CH>CH>-0O-, -CH>CHz0O-, -CH>-CH>CH2>-0O-,
-CHz-O-CHz—, or -CHz—CHz-O—CHz—;

wherein:

each -L*- is linear or branched saturated Cj.salkylene;

each -R** is independently linear or branched saturated Cq4alkyl, phenvl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more groups
selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCFs;

each -R*V is independently linear or branched Cz4alkenyl;

each -R*V is independently linear or branched Ca.salkynyl;

each -R™M is linear or branched saturated Calkyl;

each -R™ is independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RXMM _C{=0O)R*MM__C(=0O)OR*MM and -S(=0),R*MM;

wherein each -R*MM 5 independently linear or branched saturated Cisalkyl,
phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -ClI, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

-R'is independently -H or -R?;
-R" is independently -R"'# or -R'5,

-R"4 is independently:
-RA1 _RA2 _RA3 _RA4 _RA5 _| ARAZ | ARAS _|ALRA4 or -LA-RAS:

each -RA1 is linear or branched saturated Ci.salkyl, and is optionally substituted
with one or more groups -RA42;

each -R”2 is saturated Cs.scycloalkyl, and is optionally substituted with one or
more groups -RA*! and one or more groups -RA*2;

each -R”? is non-aromatic Ca.zheterocyclyl, and is optionally substituted with one
or more groups -R* and one or more groups -RA2;
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each -R™ is independently phenyl or naphthyl, and is optionally substituted with
one or more groups -R*! and one or more groups -RA*2;
each -R*% is Cs 1gheteroaryl, and is optionally substituted with one or more
groups -R*" and one or more groups -RAA2;
5 each -LA- is linear or branched saturated C,4alkylene;

each -R™1 is independently selected from:

-RAA!
10 -LAAQH, -LA-QRAA,
-LAANH,, -LAA-NHRAA, -LAAN(RAA),, and -LAA-RAM;

each -R*2 is independently selected from:

15 -F, -Cl, -Br, -,
-OH, -OR#4,
-CF3, -CHF2, -OCF3, -OCHF3,
-NHz, -NHRAA _N(RAA),, -RAM,
-C(=0)OH, -C(=0)ORA, -OC(=0)R*,

20 -C(=0)NHa, -C(=0)NHRA4, -C(=O)N(RA4),, -C(=O)R*™,
-NHC(=O)R*, -NRANC(=O)R,
-NHC(=0)NHa, -NHC(=O)NHRA4, -NHC(=0)N(RA4),, -NHC(=O)RAM,
-NRANC(=O)NHz, -NRANC(=O)NHR*, -NRANC(=O)N(R*4),

-NRANC(=O)RAM,

25 -NHC(=0)OR*, -NRANC(=O)ORA*,
-OC(=0O)NH;, -OC(=O)NHRA4, -OC(=O)N{RM),, -OC(=O)RM,
-NHC(=NH)NH,

-C(=O)RA4,
-S(=0)NH_, -S(=0)NHR*, -S(=O)N(R);, -S(=O)RAM,
30 -S(=0)2NHz, -S(=0):NHRA*, -S(=0),N(RA4),, -S(=0),RAM,

-NHS(=Q)R"**, -NRANG(=O)R"*,
-NHS{=0):R**, -NRANG(=0)RAA,
-S(EO)RM, -S(=0)2RA4,
-SH, -SRA* -CN, and -NQO>;
35
wherein:
each -L*- is linear or branched saturated C,4alkylene;
each -R** is independently linear or branched saturated Ci.4alkyl, phenvl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more groups
40 selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF;;
each -R"N is linear or branched saturated C4_alkyl;

CA 03157947 2022- 5-10
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each -R™M is independently azetidine, pymrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RAMM _C(=O)RAMM _C(=O)OR*MM and -S(=0)RAMM;

wherein each -R*MM 5 independently linear or branched saturated Cq4alkyl,
phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
agroups selected from -F, -ClI, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

-R"B js independently selected from:

-F, -Cl, -Br, I,
-OH, -OR®S,

-CF3, -CHF2, -OCF3, -OCHF3,

-NH_, -NHRE5, -NREE, _REM,

-C(=0)OH, -C(=O)ORB8, -OC(=0O)RES,

-C(=0)NHz, -C(=O)NHRE8, -C(=O)NREB,, -C(=O)R™™,

-NHC(=O)R®8, -NRENC(=O)RE8,

-NHC(=0)NHz, -NHC(=0)NHREE, -NHC (=O)NREE;, -NHC(=O)R™,
-NRBNC(=0)NHz, -NRBNC(=O)NHREB, -NRBNC (=O)NRBB,, -NRBNC(=O)RBM,
-NHC(=O)OREE, -NRENC(=0)ORE®,

-OC(=0)NHz, -OC(=0)NHRE8, -OC(=0)NR®8,, -OC(=O)RM,
-NHC(=NH)NHz,

-C(=O)R®®,

-S(=O)NHz, -S(=0)NHREE, -S(=O)NREE,, -S(=0)REM,

-S(=0)2NHz, -S(=0)2NHREB, -S(=0),NRE8,, -S(=0),REM,

-NHS(=0)RE8, -NRENS(=0)RF®,

-NHS(=0)2R®8, -NRBNS(=0),R®",

-S(=0)R"8, -S(=0),RE",

-SH, -SR®8, -CN, and -NOx;

wherein:

each -REE is independently linear or branched saturated C..,alkyl, phenvl,
or -CHz>-phenyl, wherein each phenyl is optionally substituted with one or more groups
selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

each -RBN is linear or branched saturated Ci4alkyl;
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each -RBM s independently azetidine, pymrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:
optionally substituted with one or more groups selected from:
-REMM _C(=O)REMM _C(=O)ORPMM and -S(=0)REMM;
5 wherein each -RB" i35 independently linear or branched saturated Cq4alkyl,
phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
agroups selected from -F, -ClI, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

-R? is independently -H or -R%;
10 -R?? is independently -R22¢ or -R220;

-R22C js independently:
-R¢1, -RC2, -RC3, _RC4 _RC5 - C-RC2, - S-RS3, -LS-R™, or -LC-RES:
each -R% is linear or branched saturated C;.salkyl, and is opticnally substituted
15  with one or more groups -R¢¢2;
each -R%2 is saturated Cascycloalkyl, and is optionally substituted with one or
more groups -R%' and one or more groups -R°¢2;
each -R is non-aromatic Cs rheterocyclyl, and is optionally substituted with one
or more groups -R¢! and one or more groups -R¢%2,
20 each -R% is independently phenyl or naphthyl, and is optionally substituted with
one or more groups -R%%! and one or more groups -R¢¢2;
each -R<® is Cs.igheteroaryl, and is optionally substituted with one or more
groups -R! and one or more groups -R¢%2;

25 each -L%- is linear or branched saturated Cialkylene;
each -R°¢1 is independently selected from:

_RCC’
30 -LSS-OH, -LEC-ORCE,
-LCC-NH;, -LEC-NHRCE, -L SC-N(RSC),, and -LSC-RM;

each -R®“? js independently selected from:

35 -F, -Cl, -Br, -,
-OH, -ORe¢,
-CF3, -CHF2, -OCFs, -OCHF>,
-NHz, -NHREC, -N(RC€),, -RM,
-C(=0)OH, -C(=0)ORSE, -OC(=0)REE,

40 -C(=0)NHa, -C(=O)NHRSS, -C(=O)N(RSS),, -C(=O)RM,
-NHC(=O)R¢C, -NRENC(=0)RCC,
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-NHC{=0)NH_, -NHC{=0)NHR®¢, -NHC(=0)}N(R),, -NHC(=0Q)RcM,
-NRENC(=0)NHa, -NRENC(=0)NHREE, -NRENC(=0)N(RSC),,
“NRSNC(=O)RM,
-NHC(=0)ORCE, -NRENC(=0)ORCE,
5 -OC(=0)}NHz, -OC({(=0)NHR¢¢, -OC(=0)}N(R€%),, -OC(=0O)RM,

-NHC(=NH)NH,
-C(=O)R°®,
-S(=0)NHz, -S(=0)NHRCE, -S(=0)N(RS)z, -S(=0)RM,
-S(=0)2NH2, -S{(=0)2NHRESC, -S(=0)aN(R%%)z, -S(=0)2RM,

10 “NHS(=0)RCS, -NRENS(=0)RCF,
“NHS(=0):R°C, -NRENS(=0):RCC,
-S(=0)RCC, -5(=0):RCC,
-SH, -SR®¢, -CN, and -NO2;

15 wherein:
each -L%- is linear or branched saturated Ci.4alkylene;
each -RC is independently linear or branched saturated Cq4alkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more groups
selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF;;
20 each -R®M is linear or branched saturated C4alkyl;
each -R®M is independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:
optionally substituted with one or more groups selected from:
-REMM_C(=Q)RMM_ _C(=0Q)OREMM and -5(=0):REMM;
25 wherein each -R°™ js independently linear or branched saturated Cisalkyl,
phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

-R22D i independently selected from:
30
-F, -ClI, -Br, -,
-OH, -ORPP,
-CF3, -CHF3, -OCF3, -OCHF3,
-NHz, -NHRPP, -NRPP,, -RDM,
35 -C(=0)OH, -C(=0)ORPP, -OC(=0Q)RCP,
-C(=0)NHa, -C(=0)NHRPP, -C(=0)NRDD,, -C(=0)RM,
-NHC(=O)RPP, -NRENC(=0)RDP,
-NHC(=0)NH>, -NHC(=0)NHRP2, -NHC(=O)NRPL,, -NHC(=0)REM,
-NRPNC(=0)NHz, -NRPNC(=O)NHRPP, -NRPNC(=0)NRED,, -NRPNC(=O)ROM
40 -NHC(=0)ORPP, -NRPNC(=0)ORP®,
-OC(=0O)NHz, -OC(=0)NHRPP, -OC(=0O)NRPC;, -QC(=0)RPM,
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-NHC(=NH)NH_,

-C(=0)RPP,

-S(=0)NH;, -S(=Q)NHRPP -S5(=0)NRPP;, -S(=0O)RDM,
-S(=0)2NHz, -S(=0)zNHR®®, -S(=0)2NRPP,, -S(=0)>RM,
-NHS(=0)RPP, -NRPNS(=0)R0P,

-NHS(=0),RPP, -NRPNG(=0),RP,

-S(=0)RPP, -§(=0),RPP,

-SH, -SRP®, -CN, and -NO;

wherein:

each -RPP js independently linear or branched saturated C14alkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more groups
selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF;

each -R™ is linear or branched saturated C4alkyl;

each -R™M js independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RPMM _C(=O)RDVM _C(=0O)ORDPMM and -S(=0).RPMM.

wherein each -RPMM s independently linear or branched saturated Cq4alkyl,
phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

or -R" and -R2, together with the carbon atom to which they are attached, form a
saturated Csecycloalkyl or a nen-aromatic C;.7heterocyclyl, and is opticnally substituted
with one or more groups -R®¢¢2;

and wherein;

-R" is independently -H or -RM;

-RN? i independently -H or -RN;

each -RN is independently linear or branched saturated Cisalkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more groups
selected from -F, -ClI, -Br, -Me, -OH, -OMe, -CF;, and -OCF3; or

-RN' and R"2, taken together, form Cosalkylene.

For convenience, the following table sets out the various groups mentioned above.
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Substituents Table 1

List of Groups
A AC RX L
AH R*X
RXXU

RXXV

R*N
RXM RXMM

R1 R" R"A RA1 RM‘I LAA
RAZ RAAZ RAA
RA3 RAN
RA4 RAM RAMM
RAS
LA

R11B REB

RBN
RBM RBMM

Rz R22 R22C RC1 RCCl Lcc
RC2 Rccz RcC
RC3 RCN
RC4 RCM RCMM
RC5
LS

R22D ROD

RDN
RDM RDMM

RN RN
RMN2 RM

For the avoidance of doubt, it is intended that the -NH2 group which is attached to a
carbon atom in the -S(=O}NRNRN2)=NH-C(=0)-C(NHz)< linkage} is unmodified (e.qg., is
unsubstituted; is unprotected; etc.). However, it may be protonated, i.e., to form -NH3*.

Furthermore, for the avoidance of doubt, it is not intended that any part of the
-S(=0O)NRMRM)=NH-C(=()-C{NHz)< linkage forms part of ring. However, in certain

CA 03157947 2022- 5-10
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embodiments, as described herein, -RM and -RM2, together with the nitrogen atom to
which they are attached, may form a ring.

Furthermore, for the avoidance of doubt, it is not intended that -A and -R', taken together,
5 or-A and -R2, taken together, form part of a ring. For example, itis not intended that -A
and -R" are additionally linked, other than via the -S(=0O)(NRNRN2)=NH-C(=0)-
C(NH2)(R?)- linkage. Similarly, it is not intended that -A and -R2 are additionally linked,
other than via the -S(=0O}(NRNRMN2)=NH-C(=0)-C(NHz)}{R")- linkage. However, in certain
embodiments, as described herein, -R' and -R2, together with the carbon atom to which
10 they are attached, may form a ring.

Similarly, for the avoidance of doubt, it is not intended that -A and -R™, taken together,
or -A and -R™2, taken together, form part of a ring. Similarly, for the avoidance of doubt,
it is not intended that -R' and -RM1, taken together, or -R" and -R™?, taken together, form

15  part of aring. Similarly, for the avoidance of doubt, it is not intended that -R2 and -RM,
taken together, or -R? and -R™2, taken together, form part of a ring.

Note that the compounds have at least one chiral centre, specifically, the sulfur atom
which forms part of the sulfonimidamido group, marked with an asterisk (*) in the

20 following formula. Unless otherwise stated, the sulfur atom at this position may be in
either (R) or (5 configuration.

R
/ NH,
RML_N
N /N Rz
AR R’
O O

25  Also note that, depending upon the identity of the groups -R! and -R2, the compounds
may have a second chiral centre, specifically, the carbon atom to which -R! and -R? are
attached, marked with a hash (#) in the following formula. Unless otherwise stated, the
carbon atom at this position may be in either (R) or (5) configuration.

30

CA 03157947 2022- 5-10
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For the avoidance of doubt, and unless otherwise stated, a reference to a compound or
compounds without specifying the configuration of one or both chiral centres is intended
to encompass all possible configurations. For example, the following formula {which is
silent with respect to stereochemistry):

5
10
s
, and
Similarly, the following formula (which is silent with respect to the stereochemistry at the
sulfur atom):
NH,
Hz
N ~
gk

15

is intended to encompass both diastereomers:

NH, NH,

H2N,

N

and
20

CA 03157947 2022- 5-10
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Note that, depending upon the identity of -RN! and -RM2, tautomerism of the
sulfonimidamide linkage is possible, as shown below. Primarily, the compounds are
depicted herein in one tautomeric form. However, unless otherwise stated, a reference to
a compound or compounds with one tautomeric form is intended to be encompass both
tautomeric forms.

H N Hz N H2
RN1_N N Rm_ 4 H
o 2 _— -~ R2
S R' ATy R'

Note that, in principle, sterecisomerism (e.9., cis, trans, E, Z) about the S=N double bond
is possible, for example, as shown below. Primarily, the compounds are depicted herein
in one configuration. However, unless otherwise stated, a reference to a compound or
compounds with one configuration is intended to encompass both configurations.

_M2 1 R
N1 NH2 RM2 Q
R — N1 NH:
2 M
A/S\‘\; TR I\S.//N
¢ 0 AN

The Group -A
{(2) A compound according to (1), wherein -A is -A°.
(3) A compound according to (1), wherein -A is -AH.

The Group -A®

{(4) A compound according to any one of (1) to (3), wherein -AC, if present, is phenyl or
naphthyl, and is optionally substituted with 1, 2, or 3 substituents -RX.

(5) A compound according to any one of (1) to (3), wherein -AC, if present, is phenyl,
and is optionally substituted with one or more substituents -R*.

(6) A compound according to any one of (1) to (3), wherein -AC, if present, is phenyl,
and is optionally substituted with 1, 2, or 3 substituents -RX.
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(7) A compound according to any cne of (1) to (3), wherein -AS, if present, is
independently selected from:

-0
g
@

5 F@ @
R R R rR*?
o , and R ,
wherein each -R*1, -R*2 -R*? _R*4, and -R*5, is independently as defined for -RX.
10

(8) A compound according to any cne of (1) to (3), wherein -AC, if present, is
independently selected from:

CA 03157947 2022- 5-10
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RXZ

{z %3 q 4

wherein each -RX1, -R*2, -RX?, -R"4 and -R*% is mdependently as defined for -RX.

(9) A compound according to any cne of (1) to (3), wherein -AC, if present, is
independently selected from:

O O KSR

and ,
wherein each -RX, -R*2, and -R*3 is independently as defined for -R*.

(10) A compound according to any one of (1) to (3), wherein -AS, if present, is
independently selected from:

RXZ 1
, and

wherein each -R*!, -R*?, and -R*? is independently as defined for -R*.

(11) A compound according to any one of (1) to (3), wherein -AS, if present, is:

RX1

wherein -R*1 is independently as defined for -RX.

(12) A compound according to any one of (1) to (3), wherein -AF, if present, is:

RXQ

wherein -R*2 is independently as defined for -RX.
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(13) A compound according to any one of (1) to (3), wherein -AS, if present, is:

HO~

wherein -R*? is independently as defined for -R*.

5

(14) A compound according to any one of (1) to (3), wherein -AF, if present, is phenyl.
(15) A compound according to any one of (1) to (3), wherein -AC, if present, is naphthyl,
and is optionally substituted with one or more substituents -R*.

10
(16) A compound according to any one of (1) to (3), wherein -AC, if present, is naphthyl,
and is optionally substituted with 1, 2, or 3 substituents -RX.
(17) A compound according to any one of (1) to (3), wherein -AC, if present, is naphthyl.

15

(18) A compound according to any one of (1} to (3), wherein -A®, if present, is
naphth-1-yl, and is optionally substituted with one or more substituents -RX.

(19) A compound according to any one of (1) to (3), wherein -AC, if present, is
20 naphth-2-yl, and is optionally substituted with one or more substituents -R*.

O
S

25 (20) A compound according to any one of (1) to (3), wherein -AF, if present, is
naphth-1-yl.

(21) A compound according to any one of (1) to (3), wherein -AS, if present, is
naphth-2-yl.

30
The Group -A"

(22) A compound according to any one of {1} to (21), wherein -A", if present, is

Cs.ioheteroaryl, and is optionally substituted with one or more substituents -RX.
35

CA 03157947 2022- 5-10



WO 2021/123237 PCT/EP2020:/087126
-22 -

(23) A compound according to any one of (1) to (21), wherein -AN, if present, is
Cs.1oheteroaryl, and is optionally substituted with 1, 2, or 3 substituents -R*.

(24) A compound according to any one of {1} to (21), wherein -A", if present, is
5 Csgheteroaryl or Cosoheteroaryl, and is optionally substituted with one or more
substituents -R*.

(25) A compound according to any one of (1) to (21), wherein -AH, if present, is furanyl,
thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,

10 pyridazinyl, pyrimidinyl, pyrazinyl, indolyl, benzimidazolyl, indazolyl, benzofuranyl,
benzothienyl, benzooxazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl,
thienylpynidinyl, thienylthiophenyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, or benzopyranyl, and is optionally substituted with one or more
substituents -RX.

15
(26) A compound according to any one of (1} to (21), wherein -AH, if present, is furanyl,
thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, indolyl, benzimidazoly|, indazolyl, benzofuranyl,
benzothienyl, benzooxazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl,

20 quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, or
benzopyranyl, and is optionally substituted with one or more substituents -R*.

Monocyclic groups:

25  (27) A compound according to any one of (1) to (21), wherein -AP, if present, is furanyl,
thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, and is optionally substituted with one or more
substituents -RX.

30 (28) A compound according to any one of (1) to (21), wherein -AN, if present, is pyridyl,
pyridazinyl, pyrimidinyl, or pyrazinyl, and is optionally substituted with one or more

substituents -RX.

(29) A compound according to any one of (1} to (21), wherein -AH, if present, is pyridyl,
35 thienyl, or thiazolyl, and is optionally substituted with one or more substituents -RX.

(30) A compound according to any one of (1) to (21), wherein -AP, if present, is thienyl,
and is optionally substituted with one or more substituents -R*.

CA 03157947 2022- 5-10
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(31) A compound according to any one of (1) to (21), wherein -AN, if present, is
independently selected from:

R*® '_@
N\
X5 Rx5
X4 . RX3 ‘ RX3

R<2
72
O =g, 8
— e s
‘ ' S ' R*4
X2
R
R
4 v
'_%:S‘\ ‘_<;T\Rxs =
—r
RX5 . RX4 , and RX4
wherein each -R*2, -R*?, -R** and -R** is independently as defined for -RX.

(32) A compound according to any one of (1) to (21), wherein -AH, if present, is
10 independently selected from:

P FCL
!_@\Rm . R o , and FINRYS .

wherein each -R*3, -R*4, and -R*S is independently as defined for -R*.

(33) A compound according to any one of {1} to (21), wherein -AN, if present, is
15 independently selected from:

b} ’ 1] R L]
RX2
/ S
el I =
g_g , = ' E_G\Rxs “and R ’

wherein each -R*2, -R*3, -R*, and -R*® is independently as defined for -RX.
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(34) A compound according to any one of (1) to (21), wherein -AN, if present, is thien-2-yl,
and is optionally substituted with one or more substituents -R*.

(35) A compound according to any one of {1} to (21), wherein -A", if present, is
5 independently selected from:

XS5 !_@
x|
1 ) , and R
wherein each -R*3, -R*#, and -R*% is independently as defined for -R*.

(36) A compound according to any one of (1} to (21), wherein -AH, if present, is
10 independently selected from:

U ‘_@\R
. R , and R ,
wherein each -R*® and -R** is independently as defined for -R*.

(37) A compound according to any one of (1} to (21), wherein -AH, if present, is
15  independently selected from:

I_@\Rx . ‘_X\@\R’“
and R '
wherein each -R*?® and -R* is independently as defined for -R*.

(38) A compound according to any one of (1) to (21), wherein -AN, if present, is thien-3-yl,
20 and is optionally substituted with one or more substituents -RX.

(39) A compound according to any one of (1} to (21), wherein -AH, if present, is
independently selected from:

R2
4
— ‘ = . = Rxs _and Rx4 ‘
25  wherein each -R*2, -R**, and -R*® is independently as defined for -RX.

(40) A compound according to any one of (1) to (21), wherein -AH, if present, is:

=08
— X5

wherein -R*® is as defined for -RX.
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(41) A compound according to any one of (1) to (21), wherein -AN, if present, is thiazolyl,
and is optionally substituted with one or more substituents -R*.

5 (42) A compound according to any one of (1) to (21), wherein -AR, if present, is
independently selected from:

X4 X4
. . R , and R .

10  wherein each -R*2, -R**, and -R*% is independently as defined for -R*.

(43) A compound according to any one of (1) to (21), wherein -AH, if present, is
thiazol-2-yl, and is optionally substituted with cne or more substituents -RX.

15 (44) A compound according to any one of (1) to (21), wherein -AN, if present, is
independently selected from:

X5 RXS
=1 =<Tr =<, <IC,
N ‘ N ' N R _and N R
wherein each -R** and -R** are independently as defined for -R%.

20 (45) A compound according to any one of (1) to (21), wherein -AN, if present, is
thiazol-4-yl, and is optionally substituted with one or more substituents -R*.

(46) A compound according to any one of (1) to (21), wherein -AH, if present, is
independently selected from:

R.K5 RXS
oYY, L0
HJ KA. I L

25
wherein each -R*? and -R*® are independently as defined for -RX.
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(47) A compound according to any one of (1) to (21), wherein -AN, if present, is
thiazol-5-yl, and is optionally substituted with cne or more substituents -R*.

5 (48) A compound according to any one of (1) to (21), wherein -AR, if present, is
independently selected from:

, R , and R
wherein each -R*2 and -R** are independently as defined for -R*.

10  (49) A compound according to any one of (1) to (21), wherein -AH, if present, is
independently pyrazolyl or imidazolyl, and is optionally substituted with one or more
substituents -R*.

(50) A compound according to any one of (1) to (21), wherein -AR, if present, is pyrazolyl,
15  and is optionally substituted with one or more substituents -RX,

(51) A compound according to any one of (1) to (21), wherein -AH, if present, is
independently 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 1H-pyrazol-5-yl, or pyrazol-1-yl, and is
optionally substituted with one or more substituents -R%,

20
(52) A compound according to any one of (1) to (21), wherein -AR, if present, is
1H-pyrazol-3-yl, and is opticnally substituted with one or more substituents -R*.
=@ =G
\Y
\—NH \_.NH
25 1H-pyrazol-3-yl 1H-pyrazol-4-yl
H
N\P N’N\
U =
1H-pyrazol-5-yl pyrazol-1-yl

(53) A compound according to any one of (1) to (21), wherein -AH, if present, is imidazolyl,
30 andis optionally substituted with one or more substituents -R*.
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(54) A compound according to any one of (1) to (21), wherein -AN, if present, is
independently 1H-imidazol-2-yl, 1H-imidazol-5-yl, 1H-imidazol-4-yl, or imidazol-1-yl, and
is opticnally substituted with one or more substituents -RX.

T ad)

H
1H-imidazol-2-yl 1H-imidazol-5-yl
s /==N
E_Cl‘l H E_N\A
1H-imidazol-4-yl imidazol-1-yl

(55) A compound according to any one of {1} to (21), wherein -AN, if present, is pyridyl,
and is optionally substituted with one or more substituents -R*,

(56) A compound according to any one of (1) to (21), wherein -AN, if present, is pyrid-2-yl,
and is optionally substituted with one or more substituents -R*.

(57) A compound according to any one of {1) to (21), wherein -AN, if present, is pyrid-3-yl,
and is optionally substituted with one or more substituents -RX.

(58) A compound according to any one of (1) to (21), wherein -AN, if present, is pyrid-4-yl,
and is optionally substituted with one or more substituents -R*.

pyrid-2-yl pyrid-3-yl pyric-4-yl
Fused Bicyclic Groups:

(59) A compound according to any one of (1} to (21), wherein -AH, if present, is indolyl,
benzimidazolyl, indazolyl, benzofuranyl, benzothienyl, benzooxazolyl, benzoisoxazolyl,
benzothiazolyl, benzoisothiazolyl, thienylpyridinyl, thienylthiophenyl, quinolinyl,
isoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, or benzopyranyl, and is
optionally substituted with one or more substituents -R*,

(60) A compound according to any one of (1) to (21), wherein -AR, if present, is indolyl,
benzimidazolyl, indazolyl, benzofuranyl, benzothienyl, benzooxazolyl, benzoisoxazolyl,
benzothiazolyl, benzoisothiazolyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl,
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quinoxalinyl, phthalazinyl, or benzopyranyl, and is optionally substituted with one or more
substituents -R*.

(61) A compound according to any one of (1) to (21), wherein -Ab, if present, is indolyl,

5  benzimidazolyl, indazolyl, benzofuranyl, benzothienyl, quinolinyl, isoquinolinyl,
quinazolinyl, or quinoxalinyl, and is optionally substituted with one or more
substituents -R*.

(62) A compound according to any one of (1) to (21), wherein -AN, if present, is
10 benzofuranyl, benzothienyl, quinolinyl, or isoquinolinyl, and is optionally substituted with
one or more substituents -RX,

(63) A compound according to any one of (1) to (21), wherein -AN, if present, is
benzofuranyl or benzothienyl, and is optionally substituted with one or more
15  substituents -R%,

(64) A compound according to any one of (1) to (21), wherein -AN, if present, is
benzothienyl, and is optionally substituted with one or more substituents -R*.

20 (65) A compound according to any one of (1} to (21), wherein -AH, if present, is
benzothien-2-yl, and is optionally substituted with one or more substituents -R*,

(66) A compound according to any one of (1) to (21), wherein -AN, if present, is
benzothien-3-yl, and is optionally substituted with one or more substituents -R*.

25
2
—
IO
benzothien-2-yl benzothien-3-yl

(67) A compound according to any one of (1) to (21), wherein -AH, if present, is
30 benzothiazolyl, and is optionally substituted with one or more substituents -R*.

(68) A compound according to any one of {1} to (21), wherein -AH, if present, is
1,2-benzothiazol-3-yl, and is optionally substituted with one or more substituents -RX.

35 (69) A compound according to any one of (1} to (21), wherein -AH, if present, is
1,3-benzothiazol-2-yl, and is optionally substituted with one or more substituents -RX.
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! Sse

1,2-benzothiazol-3-yl 1,3-benzothiazol-2-yl

(70) A compound according to any one of (1} to (21), wherein -AN, if present, is
5 thienopyridinyl, and is optionally substituted with one or more substituents -RX.

(71) A compound according to any one of (1} to (21), wherein -AH, if present, is
thieno[3,2-b]pyridinyl, and is optionally substituted with one or more substituents -RX.

10 (72) A compound according to any one of (1) to (21), wherein -AN, if present, is
thieno[3,2-b]pyridin-2-yl, and is optionally substituted with one or more substituents -RX.

(73) A compound according to any one of (1) to (21), wherein -AH, if present, is
thieno[3,2-b]pyridin-3-yl, and is opticnally substituted with one or more substituents -R*.

15
4
\ o
LGP <
thieno[3,2-b]pyridin-2-yl thieno[3,2-b]pyridin-3-yl

(74) A compound according to any one of (1) to (21), wherein -AN, if present, is
20 thienothiophenyl, and is optionally substituted with one or more substituents -RX.

(75) A compound according to any one of (1) to (21), wherein -AP, if present, is
thieno[3,2-b]thiophenyl, and is optionally substituted with one or more substituents -R*.

25  (7¥6) A compound according to any one of (1) to (21), wherein -AH, if present, is
thieno[3,2-b]thiophen-5-yl, and is optionally substituted with one or more substituents -R*.

(77) A compound according to any one of {1} to (21), wherein -A", if present, is
thieno[3,2-b]thiophen-6-yl, and is optionally substituted with one or more substituents -R*.
30

/S

\ ——
D

thieno[3,2-b]jthiophen-5-yl thieno[3,2-b]thiophen-6-yl
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(78) A compound according to any one of (1) to (21), wherein -A, if present, is quinolinyl
or isoquinolinyl, and is optionally substituted with one or more substituents -RX.

5 (79 A compound according to any one of (1) to (21), wherein -AH, if present, is quinolinyl,
and is optionally substituted with one or more substituents -R*.

(80) A compound according to any one of (1) to (21), wherein -AH, if present, is
quinolin-7-yl, and is optionally substituted with one or more substituents -R*,
10

The Group(s) -RX

(81) A compound according to any one of (1) to (80), wherein each -R¥, if present, is
independently selected from:

15 -R*X,

-F, -Cl, -Br, -1,

-OH, -OR*X,

-L*-OH, -L*-0OR*X,

-CF3, -CHF2, -OCF3, -OCHF,

20 -NHz, -NHRXX, -NR*X; -RXM
-UX-NHz, -L*-NHR**%, -L*X-NRX*;, -LX-RXM
-C(=0)OH, -C(=0O)OR*%, -OC(=0)R*X,

-C(=0)NHg, -C(=0)NHR*X, -C(=Q)NR**5, -C(=Q)R*M,
-NHC(=0O)R**, -NR*NC(=O)R**,

25 -NHC(=0O)NHz, -NHC(=O)NHR*X, -NHC(=O)NR**;, -NHC(=Q)R*M™
-NRXNC(=0O)NHz, -NR*NC(=O)NHR**, -NR™NC({=0)NR**;, -NR*NC(=0)R*M,
-NHC(=O)ORXX, -NR*NC(=O)YOR>*,

-OC(=O)NHz, -OC(=O)NHR**, -OC(=0)NR**;, -OC{=0)R*M,
-NHC(=NH)NH-,

30 -C(=O)R*X,
-S(=0)NHz, -S(=O)NHR**, -S{(=0Q)NR*%;, -S(=0Q)R*M,
-5(=0)z2NHz, -S(=0):.NHR**, -S(=0).NR**;, -S(=0).R*M,
-NHS(=0O)R*X, -NRXNS(=Q)R**,
-NHS(=0):R**, -NR*NS(=0)2R**,

35 -S(=0)R*X, -§(=0)2R*¥,
-SH, -SR*X, -CN, and -NQ;

and additionally, two adjacent groups -R*, if present, may together form:

-0O-CHz-O-, -O-CH2CH2-0O-, -CHx-CH2-O-, -CH>-CH2CH2-O-,
40 -CH2-O-CHa2-, or -CH>-CH=-O-CH»-.
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(82) A compound according to any one of (1) to (80), wherein each -RX, if present, is
independently selected from:

-RXX _RXXU_RXXV
5 -F, -Cl, -Br, -1,
-OH, -OR**,
-CFs, -CHF2, -OCFs, -OCHF-,
-NHz, -NHR*X, -NR*%;, -R*M,
-C(=0)OH, -C(=0)OR*%, -QC(=Q)R**,
10 -C{=0)NHz, -C(=OQ)NHR**}, -C(=Q}NR**;, -C{(=OQ)R*M,
-NHC(=0O)R**, -NR*NC(=0O)R™,
-C{=0O)R**,
-S(=0)NHz, -S(=0)NHR**, -S(=0)NR**z, -S(=0)R*M,
-5(=0):NHz, -S(=0):NHR**, -S(=0):NR**;, -S(=0)zR*M,
15 -NHS(=0O)R*X, -NR*NS(=Q)R*X,
-NHS(=0):R**%, -NR*NS(=0)R**,
-S(=0O)R*X, -S(=0)2R*¥,
-SR*%, -CN, and -NO-.

20 (83) A compound according to any one of {1} to (80), wherein each -R*, if present, is
independently selected from:

_RXX.
-F, -Cl, -Br, -,
25 -OH, -ORXX,
-CFs, -CHF2, -OCF3, -OCHF>,
“NHa, -NHRXX, -NRX%,, -R*M,
-C(=0)OH, -C(=0)ORX*, -OC(=0)R*,
-C(=0)NH;, -C(=O)NHR*X, -C(=O)NR**,, -C(=0)R*M,
30 -NHC(=0)R**, -NR*NC(=0)R*X,
-C(=O)R*X,
-S(=0)NHa, -S(=0)NHR**, -S(=0)NR**,, -S(=Q)R*M,
-S(=0)2NHz, -S(=0)2NHR*X, -S(=0)2NR*,, -S(=0)2R*M,
-NHS(=0)R**, -NR*™S(=O)R**,
35 -NHS(=0)RXX, -NR*NS(=0),R*X,
-S(=0)R*X, -S(=0),R**,
-SR*X, -CN, and -NOx.
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(84) A compound according to any one of (1) to (80), wherein each -RX, if present, is
independently selected from:

-RXX _RXXU_RXXV
5 -F, -Cl, -Br, -I,
-OH, -OR*X,
-CFs, -CHF2, -OCFs, -OCHF-,
-NHz, -NHR*%, -NR**;, -R*M,
-C(=0)OH, -C(=0)OR**, -OC(=0O)R**%,
10 -SR*X, -CN, and -NO-.

(85) A compound according to any one of (1} to (80), wherein each -RX, if present, is
independently selected from:

15 -RXX, -R*¥XU,
-F, -Cl, -Br,
-OH, -OR*X,
-CF3, -CHF32, -OCF3, -OCHF-,
-C(=O)NHz, -C(=O)NHR*X, -C(=O)NR*%;, -C(=O)R*M,
20 -C(=O)R**, and
-CN;
and additionally, two adjacent groups -R*, if present, may together form:
-0O-CHz-0- or -CHz-CHz-0O-.

25  (86) A compound according to any one of (1) to (80), wherein each -RX, if present, is
independently selected from:

-RXX,
-F, -Cl, -Br, -,
30 -OH, -OR*X,

-CF3, -CHF;, -OCF3, -OCHF,
-NH5, -NHR*X, -NR*%,, -R*™ and
-CN.

35 (87) A compound according to any one of (1) to (80), wherein each -R¥, if present, is
independently selected from:

-RXX
-F, -ClI, -Br, -I,
40 -OH, -OR*X,

-CFa, -CHFz, -OCF3, and -OCHF-.
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(88) A compound according to any one of (1) to (80), wherein each -R¥, if present, is
independently selected from:

-R*X,

-F, -Cl, -Br, and -

(89) A compound according to any one of (1) to (80), wherein each -R*, if present, is
independently selected from:

-R*X -F, and -ClI.
The Group -L**-

(20) A compound according to any one of (1) to (89), wherein each -L**-, if present,
is independently -CH>CH>CH>-, -CH2CHz-, -CH{CH2)CHz-, -CH(CHa3)-, or -CH--.

{91) A compound according to any one of (1) to (89), wherein each -L’*-, if present,
is independently -CH>CH>- or -CHz-.

(92) A compound according to any one of (1) to (89), wherein each -L*-, if present,
is -CHz—.

The Group -R**

(93) A compound according to any one of (1) to (92), wherein each -R**, if present, is
independently linear or branched saturated Ciualkyl, phenyl, or -CHz-phenyl.

(24) A compound according to any one of {1} to (92), wherein each -R*X, if present, is
linear or branched saturated Ci.salkyl.

{95) A compound according to any one of (1} to (92), wherein each -R**, if present,
is -Me.

The Group -R**Y

(96) A compound according to any one of (1) to (95), wherein each -R*V, if present, is
independently -CH=CH: or -CH>-CH=CH>.

(97) A compound according to any one of (1) to (95), wherein each -R™V if present,
is -CH=CH:.
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The Group -R**v

(28) A compound according to any one of (1) to (97), wherein each -R**, if present, is
independently -CH=CH or -CHx-C=CH.

(99) A compound according to any one of (1) to {(97), wherein each -R*V | if present,
is -CH=CH.

The Group -R*N

(100) A compound according to any one of (1) to (99), wherein each -R*N, if present,
is independently -Me, -Et, -nPr, or -iPr.

(101) A compound according to any one of (1) to (99), wherein each -R*N, if present,
is -Me.

The Group -R*M

(102) A compound according to any one of (1) to {101}, wherein each -R*M if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino, and is.

optionally substituted with one or more groups selected from:

-RXMM | _C(=O)R*MM _C(=0)OR*MM and -S(=0)>R*MM,

(103) A compound according to any one of (1) to (101), wherein each -R*M_if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino.

The Group -RXVMM

(104) A compound according to any one of (1) to {103), wherein each -R*"M _jf present, is
independently linear or branched saturated Ci4alkyl, phenyl, or -CHz-phenyl.

(105) A compound according to any one of (1) to (103), wherein each -R*MM if present, is
linear or branched saturated Ci.aalkyl.

{106) A compound according to any one of (1) to {103), wherein each -R*M if present,
is -Me.

The Group -R!

(107) A compound according to any one of (1) to (106}, wherein -R' is -R".
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(108) A compound according to any one of {1) to {108), wherein -R! is -H.

The Group -R"!

(109) A compound according to any one of (1) to {108}, wherein -R"1, if present, is -R11~.

(110) A compound according to any one of (1) to {108), wherein -R"1, if present, is -R115.

10 The Group -R'4

{(111) A compound according to any one of (1) to (110}, wherein -R"4, if present, is
independently -RA1, -RM, -LA-RA2, -LA-RAM, or -LA-RA5,

15  (112) A compound according to any one of {1) to (110), wherein -R114, if present, is
independently -R*1, -LA-R42, -LA-R#4, or -LA-R*3,

{113) A compound according to any one of (1) to {110), wherein -R"4, if present, is
independently -RA1 or -LA-R#2,

20
(114) A compound according to any one of {1) to {110), wherein -R", if present, is -RA1.
(115) A compound according to any one of {1) to {110), wherein -R"4, if present,
is -LA-RAZ,

25

(116) A compound according to any one of (1) to {110), wherein -R"4, if present,
is -LA-RA4,

(117) A compound according to any one of (1) to (110}, wherein -R"*, if present,
30 is -LA-RAS,

The Group -R*

{118) A compound according to any one of (1) to (117), wherein each -R*1, if present,
35 is independently -Me, -Et, -nPr, -iPr, -nBu, -iBu, -sBu, or -tBu; and is optionally substituted
with one or more groups -RA*2,

{119) A compound according to any one of (1) to (117), wherein each -R*1, if present,

is -iBu; and is optionally substituted with one or more groups -RA*2,
40
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(120) A compound according to any one of (1) to {117), wherein each -R”, if present,

is -sBu; and is optionally substituted with one or more groups -R*2,

(121) A compound according to any one of (1) to {117), wherein each -R*1, if present,
5 is -iPr; and is optionally substituted with one or more groups -RA2,

(122) A compound according to any one of (1) to (117), wherein each -R™, if present,
is -Me; and is optionally substituted with one or more groups -RA*2,

10 {123) A compound according to any one of (1) to (117), wherein each -R*1, if present,
is independently -Me, -Et, -nPr, -iPr, -nBu, -iBu, -sBu, or -tBu.

(124) A compound according to any one of (1) to {117), wherein each -R*1, if present,
is independently -iPr, -iBu, or -sBu.

15
{125) A compound according to any one of (1) to (117), wherein each -R*1, if present,
is -iBu.
(126) A compound according to any one of {1) to {117), wherein each -R"1, if present,
20 is -sBu.

{(127) A compound according to any one of (1) to (117), wherein each -R*1, if present,
is -iPr.

25 (128) A compound according to any one of (1) to (117}, wherein each -R", if present,
is -Me.

The Group -RA2

30 (129) A compound according to any one of (1) to {(128), wherein each -R*2, if present,
is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, and is optionally
substituted with one or more groups -R**" and one or more groups -R*42,

{1304) A compound according to any one of (1) to (128), wherein each -R*2, if present,
35 is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

(131) A compound according to any one of {1) to {128), wherein each -R*2, if present,
is independently cyclopropyl.
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The Group -RA3

(132) A compound according to any one of (1) to (131), wherein each -R”3, if present, is
independently oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, azetidinyl,
pyrrolidinyl, pipendinyl, piperazinyl, morphelinyl, azepanyl, or diazepanyl, and is optionally
substituted with one or more groups -R*4!" and one or more groups -R*42.

(133) A compound according to any one of (1) to {131), wherein each -R*3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl, and is optionally substituted with one or more groups -RA*
and one or more groups -RAA2,

(134) A compound according to any one of {1) to (131), wherein each -R"3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, or dioxanyl, and is optionally
substituted with one or more groups -R**1 and one or more groups -R*2,

(135) A compound according to any one of {1) to (131), wherein each -R"3, if present, is
independently pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl, and is optionally
substituted with one or more groups -R**! and one or more groups -RA42,

(136) A compound according to any one of {1) to (131), wherein each -R*3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl.

(137) A compound according to any one of {1) to (131), wherein each -R*?, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, or dioxanyl.

{138) A compound according to any one of (1) to {131), wherein each -R*3, if present, is
independently pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl.

The Group -R**

(138) A compound according to any one of (1) to (138), wherein each -R™, if present,
is phenyl, and is optionally substituted with one or more groups -R**! and one or more
groups -RA2,

(140) A compound according to any one of {1) to {138), wherein each -R™, if present,
is phenyl.
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The Group -RAS

(141) A compound according to any one of (1) to (140), wherein each -R"5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, indolyl, benzoimidazolyl, indazelyl,
benzofuranyl, benzothienyl, benzooxazolyl, benzothiazolyl, benzoisoxazolyl,
benzoisothiazolyl, quinolinyl, isoquinolinyl, cinnolinyl, quinoxalinyl, quinazolinyl, or
phthalazinyl, and is optionally substituted with one or more groups -R** and one or more
groups -RAA2,

(142) A compound according to any one of {1) to (140), wherein each -R*5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl, and is optionally substituted with
one or more groups -R#*" and one or more groups -R*42,

(143) A compound according to any one of (1) to {140), wherein each -R*5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
or isothiazolyl, and is optionally substituted with one or more groups -R** and one or
more groups -RAAZ,

(144) A compound according to any one of {1) to (140), wherein each -R"3, if present, is
independently pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl, and is optionally substituted
with one or more groups -R**! and one or more groups -R**2,

(145) A compound according to any one of {1) to (140), wherein each -R"%, if present, is
independently imidazolyl or indolyl, and is optionally substituted with one or more
groups -R** and one or more groups -R*42,

(146) A compound according to any one of {1) to (140), wherein each -R"%, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl.

(147) A compound according to any one of {1) to (140), wherein each -R"%, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
or isothiazolyl.

(148) A compound according to any one of {1) to (140), wherein each -R"3, if present, is
independently pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl.

(149) A compound according to any one of {1) to {140), wherein each -R"5, if present, is
independently imidazolyl or indolyl.
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The Group -L*-

(150) A compound according to any one of {1) to (149), wherein each -L*-, if present,
5 isindependently -CH>CHzCH2-, -CH2CHz-, -CH{CH3)CHz-, -CH(CHz3)-, or -CHz-.

(151) A compound according to any one of (1) to (149), wherein each -LA-, if present,
is independently -CH2CHa or -CHz-.

10 {152) A compound according to any one of (1) to {149), wherein each -L*-, if present,
is -CHo-.

The Group -R*M

15  (153) A compound according to any one of {1) to (152), wherein each -R*", if present,
is -RAA,

The Group -RA42

20 (154) A compound according to any one of (1) to {153), wherein each -R**2, if present, is
independently selected from:

-F, -Cl, -Br, -I,
-OH, -ORAA,
25 -OCFs3,
-NHz, -NHRAA, -N(RAA)5, -RAM,
-C(=0)OH, -C(=O)OR*, -OQC(=Q)R",
-C(=0O)NHz, -C(=O)NHRAA, -C(=O)N(R**);, -C(=Q)RM,
-NHC(=O)R*, -NRANC(=O)R",
30 -C(=0O)RAA,
-S(=0)NHz, -S(=0O)NHR**, -S{=0)N(R*)z, -S(=0)R"M,
-5(=0)2NHz, -S{=0)NHRA*#, -S(=0)2N(R**)5, -S(=0)}.R*M,
-NHS(=0O)RAA, -NRANS(=Q)RAA,
-NHS(=0)2R44, -NRANS(=0)2R*4,
35 -S(=0)RA, -S(=0)2R**,
-SH, -SRA4, -CN, and -NQ».
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(155) A compound according to any one of (1) to {153), wherein each -R*2, if present, is
independently selected from:

-F, -ClI, -Br, -I,

-OH, -ORAA,

-OCFs3,

-NHa, -NHRAA, -N(RA*),, -RAM, and
-CN.

{156) A compound according to any one of (1) to {153), wherein each -R**2, if present, is
independently selected from:

-F, -Cl, -Br, -I,
-OH, -OR*A and
-OCFs.

(157) A compound according to any one of (1) to {153), wherein each -R*2, if present, is
independently selected from:

-OH, -ORA4,

-NHz, -NHRA, -N(R”*),, -RAM,

-C(=0)OH, -C(=0)ORA”A,

-C{=0O)NHz, -C(=O)NHR", -C(=0)N(R"");, -C(=O)R"M,
-NHC(=NH)NH,

-SH, and -SRA*,

(158) A compound according to any one of (1) to {153), wherein each -R*2, if present, is
independently selected from:

-OH,

-NHgz,
-C(=0O)OH,
-C(=0O)NHz,
-NHC(=NH)NH2,
-SH, and -SMe.

The Group -LA-

(159) A compound according to any one of (1) to {158), wherein each -LA*-| if present,
is independently -CH>CH>CH2z-, -CH2CH3z-, -CH({(CH3)CHx-, -CH(CHs)-, or -CHa-.
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(160) A compound according to any one of (1) to {158), wherein each -LA-| if present,
is independently -CH>CH:z or -CHz-.

The Group -R*

(161) A compound according to any one of (1) to {160), wherein each -R*4, if present, is
independently linear or branched saturated Cisalkyl, phenyl, or -CH>-phenyl.

(162) A compound according to any one of {1) to (160), wherein each -R*, if present, is
linear or branched saturated Cq.,alkyl.

(163) A compound according to any one of (1) to {160), wherein each -R*, if present,
is -Me.

The Group -R"N

(164) A compound according to any one of (1) to {163), wherein each -R”N, if present,
is independently -Me, -Et, -nPr, or -iPr.

(165) A compound according to any one of (1) to (163), wherein each -R*N, if present,
is -Me.

The Group -R*™
(166) A compound according to any one of (1) to (165), wherein each -R*M, if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino, and is:

optionally substituted with one or more groups selected from;

_RAMM’ _(:(:(:))R.MMM1 _C(:O)ORAMM, and _S(:O)ZRAMM_

(167) A compound according to any one of (1) to {(165), wherein each -R*V, if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino.

The Group -RAMM

(168) A compound according to any one of {1) to (167), wherein each -R*MM, if present, is
independently linear or branched saturated Ci4alkyl, phenyl, or -CH>-phenyl.

(169) A compound according to any one of (1) to (167), wherein each -R*™M if present, is
linear or branched saturated Ci4alkyl.
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(170) A compound according to any one of (1) to {167), wherein each -R*MM _if present,

is -Me.

The Group -R''A: Some Specific Groups

(171) A compound according to any one of (1) to {110), wherein -R"4, if present, is
independently selected from:
-CHs (e.g., as in alanine),
-CH2CH(CH3)2 (e.g., as in leucine),
-CH(CH3)CH2CHj3 (e.g., as in isoleucine),
-CH2CH2>-S-CH:s (e.g., as in methionine),
-CHz-(phenyl) (e.g., as in phenylalanine),
-CHa-(1H-indol-3-yl) (e.g., as in tryptophan),
-CH(CHz3)z {e.g., as in valine),
-CH>-C(=O)NH: (e.g., as in asparagine),
-CHz-SH (e.g., as in cysteine),
-CH2CH=-C(=0)NH: (e.g., as in glutamine),
-CHz-OH {e.g., as in serine),
-CH(OH)CH: (e.g., as in threonine),
-CHz-(4-hydroxy-phenyl) (e.g., as in tyrosine),
-CH2CH2CH>-NH-C{=NH)-NH: (e.g., as in arginine),
-CHz-(1H-imidazol-4-yl) (e.g., as in histidine),
-CH>CHzCH2CH2>-NH:z (e.g., as in lysine),
-CH>-C(=0)OH (e.g., as in aspartic acid), and
-CH2CH=-C(=0O)OH (e.g., as in glutamic acid).

(172) A compound according to any one of (1) to {110), wherein -R"4, if present, is
independently selected from:

-CH2CH(CH:)2z (e.g., as in leucine),

-CH(CH3)CH2CHs (e.g., as in isoleucine),

-CH(CH3)z (e.g., as in valine).

(173) A compound according to any one of (1) to (110), wherein -R"4 | if present,
is -CH2CH(CH3)2 (e.g., as in leucine).

{(174) A compound according to any one of (1) to {110), wherein -R4, if present,
is -CH(CHz)CH2CH. (e.g., as in isoleucine).

(175) A compound according to any one of (1) to {110), wherein -R"A| if present,
is -CH(CHa)2z (e.g., as in valine).
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The Group -R118

(176) A compound according to any one of (1) to {175), wherein -R"18  if present, is
independently selected from:

-F, -ClI, -Br, -,
-OH, -ORE#,
-OCFs3,
-NH2, -NHRPBE, -NREB,, -REM,
10 -C(=0)0OH, -C(=0)OREBB, -OC(=0O)R"8,
-C(=0)NHa, -C(=O)NHREB, -C(=O)NRBE,, -C(=O)REM,
-NHC{(=0O)REB, -NRENC(=0O)REB,
-C(=0O)REB,
-S(=0O)NH;, -S{(=0)NHREE, -5(=Q)NREBB;, -S(=Q)REM,
15 -S(=0)2NHz, -5(=0)2NHREB, -S(=0)2NRBEB,, -S(=0),REM,
-NHS(=0)RBB, -NRENS(=0O)RE5,
-NHS(=0):RBE, -NRENS(=0),RBB,
-5(=0O)REB, -5(=0)-REE,
-SRBB, _CN, and -NO:.
20
(177) A compound according to any one of (1) to {175), wherein each -R"'B, if present, is
independently selected from:

-F, -Cl, -Br, -,
25 -OH, -ORE®,
-OCF3,
-NHz, -NHRBE, -NRFBEB;, -REM,
-SRBE, and -CN.

30 (178) A compound according to any one of (1) to {175}, wherein each -R"B, if present, is
independently selected from:

-F, -ClI, -Br, -1,
-OH, -ORBE,

35 -OCF3;, and
-SREE

CA 03157947 2022- 5-10
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(179) A compound according to any one of (1) to {175), wherein each -R"B, if present, is

independently selected from:

-F, -Cl, -Br, -I,
5 -OH, -ORBEB and
-OCFs.

The Group -REB

10 {180) A compound according to any one of (1) to {179), wherein each -RBE, if present, is
independently linear or branched saturated Cisalkyl, phenyl, or -CH>-phenyl.

(181) A compound according to any one of (1) to {179), wherein each -RFB, if present,
is linear or branched saturated Ci.4alkyl.

15
(182) A compound according to any one of (1) to {179), wherein each -RB8, if present,
is -Me.
The Group -REN
20
(183) A compound according to any one of (1) to {182), wherein each -REN, if present,
is independently -Me, -Et, -nPr, or -iPr.
(184) A compound according to any one of (1) to (182), wherein each -RB, if present,
25 is-Me.

The Group -REM

(185) A compound according to any one of (1) to (184), wherein each -REM, if present,
30 is independently pyrrolidino, piperidino, piperazino, or morpholino, and is:
optionally substituted with one or more groups selected from:
-REMM _C{=0)REMM _C(=0Q)ORBMM_ and -S(=0),RBMM

(186) A compound according to any one of (1) to {184), wherein each -RB®M, if present,
35 is independently pyrrolidino, piperidino, piperazino, or morpholino.

The Group -R8MM

(187) A compound according to any one of (1) to (186), wherein each -REMM if present, is
40  independently linear or branched saturated Ci.4alkyl, phenyl, or -CHz-phenyl.

CA 03157947 2022- 5-10
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(188) A compound according to any one of (1) to {186), wherein each -RB"M if present,
is linear or branched saturated C1.4alkyl.

(182) A compound according to any one of (1) to (186), wherein each -REWM  if present,
is -Me.

The Group -R?

(190) A compound according to any one of {1) to {189), wherein -R2 is -H.

(191) A compound according to any one of {1) to (189), wherein -R2 is -R%,

The Group -R%=

(192) A compound according to any one of (1) to (191), wherein -R22, if present, is -R2Z¢,
(193) A compound according to any one of (1) to {191), wherein -R2, if present, is -R2C,
The Group -R%¢

(194) A compound according to any one of {1) to (193), wherein -R22¢, if present,
is independently -R%1, -R®*, -L®-R®4, or -L°-R%5,

(195) A compound according to any one of (1) to {193), wherein -R22¢, if present,
is independently -R¢!, -LS-R®4, or -L°-R®5,

(196) A compound according to any one of {1) to (193), wherein -R2€, if present,
is independently -R€" or -L°-R®4,

(197) A compound according to any one of (1) to (193), wherein -RZ2¢, if present,
is -RC1,

(198) A compound according to any one of (1) to (193), wherein -R22C, if present,
is -LC-R¢4,

{199) A compound according to any one of (1) to {193), wherein -RZ2¢, if present,
is -L5-RCS,
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(200) A compound according to any one of (1) to {199), wherein each -R®, if present,
is independently -Me, -Et, -nPr, -iPr, -nBu, -iBu, -sBu, or -tBu; and is optionally substituted
with one or more groups -R°%2,

(201) A compound according to any one of (1) to (199), wherein each -R%!, if present,
is independently -Me; and is optionally substituted with one or more groups -R°¢2,

{202) A compound according to any one of (1) to (199), wherein each -R®, if present,
is independently -iPr; and is optionally substituted with one or more groups -R¢2,

(203) A compound according to any one of (1) to {199), wherein each -R®\, if present,
is independently -iBu; and is optionally substituted with one or more groups -R¢2,

(204) A compound according to any one of (1) to (199), wherein each -R®", if present,
is independently -Me, -Et, -nP'r, -iPr, -nBu, -iBu, -sBu, or -iBu.

(205) A compound according to any one of {1) to {199), wherein each -R©\, if present,
is independently -Me.

{206) A compound according to any one of (1) to (199), wherein each -R®", if present,
is independently -iPr.

(207) A compound according to any one of (1) to (199), wherein each -R®!, if present,
is independently -iBu.

The Group -R<2

(208) A compound according to any one of (1) to {207), wherein each -R%2, if present,
is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, and is optionally
substituted with one or more groups -R¢®! and one or more groups -R®¢2.

(209) A compound according to any one of (1) to (207), wherein each -R%2, if present,
is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

The Group -R%*

(210) A compound according to any one of (1) to (209), wherein each -R%3, if present, is
independently oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, azetidinyl,
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pyrrolidinyl, pipendinyl, piperazinyl, morphelinyl, azepanyl, or diazepanyl, and is optionally
substituted with one or more groups -R°®! and one or more groups -R%%2,

(211) A compound according to any one of (1) to {(209), wherein each -R%?, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl, and is optionally substituted with one or more groups -R<%!
and one or more groups -R°¢2,

(212) A compound according to any one of {1) to {209), wherein each -R®3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, or dioxanyl, and is optionally
substituted with one or more groups -R%%! and one or more groups -Rc¢2,

(213) A compound according to any one of {1) to {209), wherein each -R%3, if present, is
independently pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl, and is optionally
substituted with one or more groups -R<%! and one or more groups -R©¢2,

(214) A compound according to any one of (1) to {209), wherein each -R®3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl.

(215) A compound according to any one of (1) to {209), wherein each -R®3, if present, is
independently tetrahydrofuranyl, tetrahydropyranyl, or dioxanyl.

(216) A compound according to any one of (1) to (209), wherein each -R%3, if present, is
independently pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl.

The Group -R®
(217) A compound according to any one of (1) to (216), wherein each -R, if present,
is phenyl, and is optionally substituted with one or more groups -RC¢1 and one or more

groups -R¢<2,

(218) A compound according to any one of (1) to (216), wherein each -R%4, if present,
is phenyl.

The Group -R¢®

(219) A compound according to any one of (1) to (218), wherein each -R®5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, indolyl, benzoimidazolyl, indazolyl,
benzofuranyl, benzothienyl, benzooxazolyl, benzothiazolyl, benzoisoxazolyl,
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benzoisothiazolyl, quinolinyl, iscquinolinyl, cinnolinyl, quinoxalinyl, quinazolinyl, or
phthalazinyl, and is optionally substituted with one or more groups -R“®! and one or more
groups -R¢<2,

(220) A compound according to any one of {1) to {218), wherein each -R%5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl, and is optionally substituted with
one or more groups -R°C1 and one or more groups -R¢¢2,

{(221) A compound according to any one of (1) to (218), wherein each -R®5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
or isothiazolyl, and is optionally substituted with one or more groups -R°¢! and one or
more groups -R°¢2,

(222) A compound according to any one of (1) to (218), wherein each -R®5, if present, is
independently pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl, and is optionally substituted
with one or more groups -R°“! and one or more groups -R°°2,

(223) A compound according to any one of {1) to {218), wherein each -R©5, if present, is
independently imidazolyl or indolyl, and is optionally substituted with one or more
groups -R“! and one or more groups -R°2,

(224) A compound according to any one of {1) to {218), wherein each -R®5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl.

(225) A compound according to any one of {1) to {218), wherein each -R5, if present, is
independently furanyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,

or isothiazolyl.

(226) A compound according to any one of {1) to {218), wherein each -R5, if present, is
independently pyridyl, pyridazinyl, pyrimidinyl, or pyrazinyl.

(227) A compound according to any one of (1) to (218), wherein each -R®5, if present, is
independently imidazolyl or indolyl.

The Group -L&-

(228) A compound according to any one of (1) to (227), wherein each -L°-, if present,
is independently -CH>CH>CH2z-, -CH2CH3z-, -CH({(CH3)CHx-, -CH(CHs)-, or -CHa-.
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(229) A compound according to any one of (1) to {227), wherein each -L°-, if present,
is independently -CH>CH:z or -CHz-.

(230) A compound according to any one of (1) to {(227), wherein each -L*-, if present,
5 is-CHz.

The Group -R¢“!

(231) A compound according to any one of {1) to {230), wherein each -R®<1, if present,
10 is -RCC.

The Group -R°¢2

{(232) A compound according to any one of (1) to (231), wherein each -R®°2, if present, is
15  independently selected from:

-F, -Cl, -Br, -,
-OH, -OR¢¢€,
-OCF;,
20 -NHz, -NHRE®E, -N{R€C);, -R®M,
-C(=0)OH, -C(=O)OR®®, -OC(=O)R°*°,
-C(=O)NHz, -C(=O)NHRCC, -C(=0)N(RSS), -C(=0)RM,
-NHC(=0)R®¢, -NRSNC(=0)R°®¢,
-C(=0)RF€,

25 -S(=0)NHz, -S{(=0)NHR®®, -S(=0)N(R%)z, -S(=0)RM,
-5(=0)z2NHz, -S5(=0)z2NHREC, -S(=0)2 N(R),, -S(=0)RM,
-NHS(=0)R®®, -NR°NS(=0)R®*,

-NHS(=0}-R°¢, -NRtNS(=0)-RCC,
-S(=0)R®C, -S(=0)2R<*,
30 -SH, -SR€, -CN, and -NO..

{(233) A compound according to any one of (1) to (231), wherein each -R®°2, if present, is
independently selected from:

35 -F, -ClI, -Br, -I,
-OH, -ORFc<,
-OCF3,
-NH_, -NHR®S¢, -N(R€€),, -R™, and
-CN.
40
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(234) A compound according to any one of (1) to {231), wherein each -R®<2, if present, is
independently selected from:

-F, -Cl, -Br, -I,
5 -OH, -OR®<, and
-OCFs.

(235) A compound according to any one of (1) to (231), wherein each -R°°2, if present, is
independently selected from:
10
-OH, -OR®¢,
-NHz, -NHR®€, -N(R€€),, -R™,
-C(=0)OH, -C(=0)ORE®¢,
-C(=0O)NHz, -C(=O)NHR®t, -C(=0)N(RC);, -C(=Q)R™M,
15 -NHC(=NH)NH>,
-SH, and -SR*®€.

{236) A compound according to any one of (1) to (231), wherein each -R¢°2, if present, is
independently selected from:
20
-OH,
-NHz,
-C(=0)OH,
-C(=0O)NHz,
25 -NHC(=NH)NH2,
-SH, and -SMe.

The Group -L5¢-

30 (237) A compound according to any one of (1) to (236), wherein each -LtC-, if present,
is independently -CH>CH>CH2-, -CH2CHz-, -CH(CH3)}CH2-, -CH(CH3)-, or -CH2-.

(238) A compound according to any one of (1) to (236), wherein each -L%C-, if present,
is independently -CH>CHa or -CH2-.

35
(239) A compound according to any one of (1) to {236), wherein each -L¢C-, if present,
is -CHz-.

CA 03157947 2022- 5-10
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The Group -R<¢

(240) A compound according to any one of (1) to {239), wherein each -R¢, if present, is
independently linear or branched saturated C,.salkyl, phenyl, or -CHz-phenyl.

(241) A compound according to any one of (1) to {239), wherein each -R®C, if present, is
linear or branched saturated Cisalkyl.

(242) A compound according to any one of (1) to (239), wherein each -R©C, if present,
is -Me.

The Group -R¢N

{(243) A compound according to any one of (1) to {242), wherein each -R®N, if present,
is independently -Me, -Et, -nPr, or -iPr.

(244) A compound according to any one of (1) to (242), wherein each -R®N, if present,
is -Me.

The Group -RSM

(245) A compound according to any one of (1) to (244), wherein each -R®M, if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino, and is:

optionally substituted with one or more groups selected from:

-REMM _C(=O)RMM _C(=0)OR™M, and -S(=0).RMM,

(246) A compound according to any one of {1) to (244), wherein each -R°M, if present, is
independently pyrrolidino, piperidino, piperazino, or moerpholino.

The Group -R°"M

{247y A compound according to any one of (1) to {246), wherein each -R®™M_if present, is
independently linear or branched saturated Cysalkyl, phenyl, or -CHz-phenyl.

(248) A compound according to any one of (1) to {246), wherein each -R°™M if present, is
linear or branched saturated Ci.alkyl.

(249) A compound according to any one of (1) to {246), wherein each -R®™M_if present,
is -Me.
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The Group -B2¢; Some Specific Groups

(250) A compound according to any one of (1) to {193), wherein -R2€, if praesent, is
independently selected from:
-CHs (e.g., as in alanine),
-CH>CH(CHa): (e.g., as in leucine),
-CH(CH3)CH2CH:s (e.g., as in isoleucine),
-CH2CHzS-CHs (e.g., as in methionine),
-CHa-(phenyl) (e.g., as in phenylalanine),
-CHz-(1H-indol-3-yl} (e.g., as in tryptophan},
-CH(CH:s)z {e.g., as in valine),
-CH2-C(=0O)NH; (e.qg., as in asparagine),
-CH>-SH (e.g., as in cysteine),
-CH2CH=-C(=0O)NH: (e.qg., as in glutamine),
-CH2-OH (e.g., as in serine),
-CH(OH)CH: (e.q., as in threonine),
-CH2-(4-hydroxy-phenyl} (e.g., as in tyrosine),
-CH2CHzCH2-NH-C{=NH)-NH: (e.g., as in arginine),
-CHa-(1H-imidazol-4-yl) (e.g., as in histidine),
-CH2CH2CH2CHx-NH: (e.g., as in lysine),
-CH>-C(=O)OH (e.g., as in aspartic acid), and
-CH2CH=-C(=0O)OH (e.g., as in glutamic acid).

The Group -RZ0

(251) A compound according to any one of (1) to (250), wherein -R22°, if present, is
independently selected from:

-F, -ClI, -Br, -1,

-OH, -ORPP,

~-OCFs3,

-NH, -NHRPE, -NRDDP;, -RCM,

-C(=0)OH, -C{(=0)ORPC, -OC(=O)RCC,

-C(=0O)NH., -C(=O)NHRPP, -C(=0)NREP,, -C(=O)RPM,
-NHC(=O)RPP, -NRPNC({=0Q)RPP,

-C(=O)RPP,

-S(=0)NH:z, -S(=0O)NHRPP, -5(=0)NRPD;, -5(=0)RCtM,
-5(=0)aNHz, -S{(=0)2NHRPP, -5(=0)2NRPP;, -S(=0)-R"M,
-NHS(=0)RPP, -NRDNS(=0O)RPP,

-NHS(=0)>RPP, -NRPNS(=0)-RPP,

-S(=0O)RPP, -5(=0)zRP,
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-SRPC _CN, and -NQO-.

(252) A compound according to any one of {1) to (250), wherein each -R2P, if present, is
independently selected from:

-F, -ClI, -Br, -,

-OH, -ORPPB,

-OCF3,

-NH2, -NHRPP, -NRPD,, -REM,
-SRPC and -CN.

(253) A compound according to any one of (1) to (250}, wherein each -RZ0D, if present, is
independently selected from:

-F, -Cl, -Br, -,
-OH, -ORPP,
-OCF3, and
-SRPL.

(254) A compound according to any one of (1) to {250), wherein each -R2?C, if present, is
independently selected from:

-F. -Cl, -Br, -,

-OH, -ORP2, and
-OCFs.

The Group -RP°

(255) A compound according to any one of (1) to (254), wherein each -RPC, if present, is
independently linear or branched saturated C4alkyl, phenyl, or -CHz-phenyl.

{(256) A compound according to any one of (1) to {254}, wherein each -RPP, if present, is
linear or branched saturated Cqsalkyl.

(257) A compound according to any one of (1) to {(254), wherein each -RPP, if present,
is -Me.

The Group -RPN

(258) A compound according to any one of {1) to {(257), wherein each -RPN, if present,
is independently -Me, -Et, -nPr, or -iPr.
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(259) A compound according to any one of (1) to (257), wherein each -RPN, if present,
is -Me.

The Group -RPM

(260) A compound according to any one of (1) to (259), wherein each -R™, if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino, and is:

optionally substituted with one or more groups selected from:

-RPWM _C(=Q)RPMM_ _C(=0O)ORPMM gnd -S(=0)zRPMM.

(261) A compound according to any one of (1) to (259), wherein each -RPM, if present, is
independently pyrrolidino, piperidino, piperazino, or morpholino.

The Group -RPMM

(262) A compound according to any one of (1) to {261), wherein each -RPMM if present, is
independently linear or branched saturated C1.4alkyl, phenyl, or -CHz=-phenyl.

(263) A compound according to any one of {1) to {261), wherein each -RPMM_if present, is
linear or branched saturated Csalkyl.

(264) A compound according to any one of {1) to {261), wherein each -RPMM, if present,
is -Me.

The Groups R! and R? Taken Together

{(265) A compound according to any one of (1) to {106}, wherein -R! and -R2, together
with the carbon atom to which they are attached, form a saturated Cs scycloalkyl or a
non-aromatic Cssheterocyclyl, and is optionally substituted with one or more

groups -R¢<2,

(266) A compound according to any one of (1) to (106), wherein -R'! and -R2, together
with the carbon atom to which they are attached, form a saturated Cs.ecycloalkyl, and is
optionally substituted with one or more groups -R¢¢2,

(267) A compound according to any one of {1) to {106), wherein -R! and -R2, together
with the carbon atom to which they are attached, form a saturated Cscycloalkyl, and is

optionally substituted with one or more groups -R¢¢2,

The optional substituents -R%22 may be, for example, as defined above.
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Some Preferred Combinations of R! and R2
(268) A compound according to any one of (1) to (106), wherein:
-R1is independently -CH{CH:)CH2CHs, -CH>CH(CHs)-, or -CH{CH:s):; and
-R2is -H.
(269) A compound according to any one of (1) to (106), wherein:
-R1is independently -CH(CH3:)CH2CHs or -CH2CH(CHs3)2; and
-R2is -H.
(270) A compound according to any one of (1) to (106), wherein:
-R'is -CH>CH(CH3)2; and
-R2is -H.
The Group -RM
(271) A compound according to any one of (1) to {270), wherein -RM! is -H.

(272) A compound according to any one of (1) to {270), wherein -RN! is -RN.

The Group -RM2

(273) A compound according to any one of (1) to {272}, wherein -RN2 is -H.

(274) A compound according to any one of (1) to {272), wherein -R"? is -RN.

The Group -RM

(275) A compound according to any one of (1) to (274), wherein each -RN, if present, is
independently linear or branched saturated Cy4alkyl, phenyl, or -CHz-phenyl, wherein
each phenyl is optionally substituted with one or more groups selected

from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF;.

(276) A compound according to any one of {1) to (274), wherein each -RN, if present, is
independently linear or branched saturated Ci4alkyl, phenyl, or -CH>-phenyl.

(277) A compound according to any one of (1) to (274), wherein each -RN, if present, is
independently linear or branched saturated Cqalkyl.
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(278) A compound according to any one of {1) to (274), wherein each -RN, if present,

is -Me.

The Groups -RM and -RM2

(279) A compound according to any one of (1) to {278), wherein -RM! and -RM2, taken
together, form Casalkylene.

(280) A compound according to any one of {1) to {278), wherein -R"N and -RN2, taken
together, form -(CHz)z-, -(CHz)s-, -(CH2)4-, or -(CHz)s-.

Chiral Centres
(281) A compound according to any one of (1) to (280), wherein the sulfur atom which

forms part of the sulfonimidamido group (i.e., marked with an asterisk (*) in the following
formula), is in the (A) configuration.

N2
R
1 '\, NH,
- N
57 SR
AN R
*°0O O

(282) A compound according to any one of (1) to (280), wherein the sulfur atom which
forms part of the sulfonimidamido group (i.e., marked with an asterisk (*) in the previous
formula) is in the {(S) configuration.

(283) A compound according to any one of (1) to (282), wherein the carbon atom to
which -R? and -R2 are attached (i.e., marked with a hash (#) in the following formula) is in
the (A) configuration.

N2
RN R NH:
— LY /N # 1 2
RN
A o R

(284) A compound according to any one of (1) to (282), wherein the carbon atom to
which -R! and -R? are attached (i.e., marked with a hash #) in the previous formula) is in
the (S) configuration.
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(285) A compound according to any one of (1) to (282), wherein R2is -H, and which is a
compound selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:
RN2
RN

\S‘;,N 1

“N
A\O

(286) A compound according to any one of (1) to (280), wherein:

the sulfur atom which forms part of the sulfonimidamido group (i.e., marked with
an asterisk (*) in the following formula) is in the (R) configuration; and

the carbon atom to which -R' and -R? are attached (i.e., marked with a hash #) in
the following formula) is in the (A) configuration.

R
N1 / NH;
R —N #
\__.N 2
/S?" 1R
A *\0 R

(287) A compound according to any one of (1) to (280), wherein:

the sulfur atom which forms part of the sulfonimidamido group (i.e., marked with
an asterisk (*) in the above formula} is in the (R} configuration; and

the carbon atom to which -R?! and -R?2 are attached (i.e., marked with a hash (#) in
the above formula) is in the (S) configuration.

(2838) A compound according to any one of (1) to (280), wherein:

the sulfur atom which forrms part of the sulfonimidamido group (i.e., marked with
an asterisk (*) in the above formula) is in the (S) configuration; and

the carbon atom to which -R! and -R2 are attached (i.e., marked with a hash (#) in
the above formula) is in the (A) configuration.

(289) A compound according to any one of (1) to (280), wherein:

the sulfur atom which forms part of the sulfonimidamido group (i.e., marked with
an asterisk (*) in the above formula) is in the (S) configuration; and

the carbon atom to which -R! and -R2 are attached (i.e., marked with a hash #) in
the above formula) is in the (S) configuration.
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Some Preferred Combinations

(290) A compound according to any one of (1) to (280), wherein:
-R! is independently -CH(CH3)CH2CHa;, -CH>CH(CHa)2, or -CH{CH3)z;
5 -R?is -H; and
the carbon atom to which -R' and -R?2 are attached is in the (S) configuration.

(291) A compound according to any one of (1) to (280), wherein:
-R1is independently -CH(CH3:)CH2CHs or -CH2CH(CH3)2;
10 -R2js -H; and
the carbon atom to which -R? and -R2 are attached is in the (&) configuration.

(292) A compound according to any one of (1) to (280), wherein:
-Rlis -CHzCH(CHa)z;
15 -R2is -H; and
the carbon atom to which -R! and -R? are attached is in the (S) configuration.

Some Specific Compounds

20 (293) A compound according to (1), which is selected from compounds of the following
formulae, and pharmaceutically acceptable salts, hydrates, and solvates thereof;

Code Structure
NH,
F HaN
\ S4N
ANASIA-001 Cl \\0

ANASIA-002 Cl\©/ S\<
0 O
NH,
HZN\S¢N7‘/'\)\
ANASIA-003 @/ \'\b
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Combinations

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in
any suitable sub-combination. All combinations of the embodiments pertaining to the
chemical groups represented by the variables (e.g., -A, -RM, -RN2, -R1, -R2, eic.} are
specifically embraced by the present invention and are disclosed herein just as if each
and every combination was individually and explicitly disclosed, to the extent that such
combinations embrace compounds that are stable compounds (i.e., compounds that can
be isolated, characterised, and tested for biological activity). In addition, all
sub-combinations of the chemical groups listed in the embodiments describing such
variables are also specifically embraced by the present invention and are disclosed
herein just as if each and every such sub-combination of chemical groups was
individually and explicitly disclosed herein.

Substantially Purified Forms

One aspect of the present invention pertains to ANASIA compounds, in purified form.

In one embodiment, the compound is in substantially purified form and/or in a form
substantially free from contaminants.

In one embodiment, the compound is in a substantially purified form with a purity of least
50% by weight, e.g., at least 60% by weight, e.g., at least 70% by weight, e.g., at least
80% by weight, e.qg., at least 20% by weight, e.g., at least 95% by weight, e.g., at least
97% by weight, e.g., at least 98% by weight, e_g., at least 99% by weight.

Unless specified, the substantially purified form refers to the compound in any
stereocisomeric or enantiomeric form. For example, in one embodiment, the substantially
purified form refers to a mixture of sterecisomers, i.e., purified with respect to other
compounds. In one embodiment, the substantially purified form refers to one
stereoisomer, e.9., optically pure stereocisomer. In one embodiment, the substantially
purified form refers to a mixture of enantiomers. In one embodiment, the substantially
purified form refers to an equimolar mixture of enantiomers {(i.e., a racemic mixture, a
racemate). In one embodiment, the substantially purified form refers to one enantiomer,
e.g., optically pure enantiomer.

In one embodiment, the compound is in a forrn substantially free from contaminants
wherein the contaminants represent no more than 50% by weight, e.g., no more than
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40% by weight, e.g., no more than 30% by weight, €.9., no more than 20% by weight,
e.g., no more than 10% by weight, e.g., no more than 5% by weight, e.g., no more than
3% by weight, e.g., no more than 2% by weight, e.g., no more than 1% by weight.

Unless specified, the contaminants refer to other compounds, that is, other than
stereoisomers or enantiomers. In one embodiment, the contaminants refer to other
compounds and other sterecisomers. In one embodiment, the contaminants refer to
other compounds and the other enantiomer.

In one embodiment, the compound is in a substantially purified form with an optical purity
of at least 60% (i.e., 60% of the compound, on a molar basis, is the desired sterecisomer
or enantiomer, and 40% is undesired sterecisomer(s) or enantiomer), e.g., at least 70%,
e.g., at least 80%, e.9., at least 930%, e.q., at least 95%, e.9., at least 97%, e.g., at least
98%, e.q., at least 99%.

Isomers

Certain compounds may exist in one or more particular geometric, optical, enantiomeric,
diasteriomeric, epimeric, atropic, sterecisomeric, tautomeric, conformational, or anomeric
forms, including but not limited to, cis- and trans-forms; E- and Z-forms; ¢-, t-, and r-
forms; endo- and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and |-forms; (+)
and {-) forms; keto-, enol-, and enolate-forms; syn- and anti-forms; synclinal- and
anticlinal-forms; a- and B-forms; axial and equatorial forms; boat-, chair-, twist-,
envelope-, and halfchair-forms; and combinations thereof, hereinafter collectively referred
to as “isomers” (or “isomeric forms”).

Note that, except as discussed below for tautomeric forms, specifically excluded from the
term “isomers,” as used herein, are structural (or constitutional) isomers (i.e., isomers
which differ in the connections between atoms rather than merely by the position of atoms
in space). For example, a reference to a methoxy group, -OCHs, is not to be construed
as a reference to its structural isomer, a hydroxymethyl group, -CHz2OH. Similarly, a
reference to ortho-chlorophenyl is not to be construed as a reference to its structural
isomer, meta-chlorophenyl. However, a reference to a class of structures may well
include structurally isomeric forms falling within that class (e.g., C1.zalkyl includes n-propyl
and iso-propyl; butyl includes n-, iso-, sec-, and tert-butyl; methoxyphenyl includes ortho-,
meta-, and para-methoxyphenyl).

The above exclusion does not pertain to tautomeric forms, for example, keto-, enol-, and
enolate-forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated
below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,
thioketone/enethiol, N-nitroso/hydroxyazo, and nitro/aci-nitro.
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Note that specifically included in the term “isomer” are compounds with one or more
isotopic substitutions. For example, H may be in any isotopic form, including 'H, 2H (D),
and 3H (T); C may be in any isotopic form, including 12C, *C, and C; O may be in any
isotopic form, including '*Q and '®C; S may be in any isotopic form, including 325, 33, 343,
¥#8, and *3; and the like.

Unless otherwise specified, a reference to a particular compound includes all such
isomeric forms, including mixtures (e.g., racemic mixtures) thereof. Methods for the
preparation (e.g9., asymmetric synthesis) and separation (e.q., fractional crystallisation
and chromatographic means) of such isomeric forms are either known in the art or are
readily obtained by adapting the methods taught herein, or known methods, in a known
manner.

Salts

It may be convenient or desirable to prepare, purify, and/or handle a corresponding salt of
the compound, for example, a pharmaceutically-acceptable salt. Examples of
pharmaceutically acceptable salts are discussed in Berge et al., 1977, "Pharmaceutically
Acceptable Salts,” J. Pharm. Sci., Vol. 66, pp. 1-19.

For example, if the compound is anionic, or has a functional group which may be anionic
{e.g., -COOH may be -CCQQ), then a salt may be formed with a suitable cation.
Examples of suitable inorganic cations include, but are not limited to, alkali metal ions
such as Na* and K*, alkaline earth cations such as Ca?* and Mg?*, and other cations such
as Al**. Examples of suitable organic cations include, but are not limited to, ammonium
ion (i.e., NHs*) and substituted ammonium ions (e.g., NHsR*, NHzRz*, NHR3*, NR4*).
Examples of some suitable substituted ammonium ions are those derived from:
ethylamine, diethylamine, dicyclohexylamine, triethylamine, butylamine, ethylenediamine,
ethanclamine, diethanolamine, piperazine, benzylamine, phenylbenzylamine, choline,
meglumine, and tromethamine, as well as amino acids, such as lysine and arginine. An
example of a common quaternary ammonium ion is N{CH3)4".

If the compound is cationic, or has a functional group which may be cationic {e.g., -NHz
may be -NH3*), then a salt may be formed with a suitable anion. Examples of suitable
inorganic anions include, but are not limited to, those derived from the following inorganic
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acids: hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, nitrous,
phosphoric, and phosphorous.

Examples of suitable organic anions include, but are not limited to, those derived from the
following organic acids: 2-acetyoxybenzoic, acetic, ascorbic, aspartic, benzoic,
camphorsulfonic, cinnamic, citric, edetic, ethanedisulfonic, ethanesulfonic, formic,
fumaric, glucheptonic, gluconic, glutamic, glycolic, hydroxymaleic, hydroxynaphthalene
carboxylic, isethionic, lactic, lactobionic, lauric, maleic, malic, methanesulfonic, mucic,
oleic, oxalic, palmitic, pamoic, pantothenic, phenylacetic, phenylsulfonic, propionic,
pyruvic, salicylic, stearic, succinic, sulfanilic, tartaric, toluenesulfonic, and valeric.
Examples of suitable polymeric organic anions include, but are not limited to, those
derived from the following polymeric acids: tannic acid, carboxymethyl cellulose.

Unless otherwise specified, a reference to a particular compound also includes salt forms
thereof.

Hydrates and Solvates

It may be convenient or desirable to prepare, purify, and/or handle a corresponding
solvate of the compound. The term “solvate” is used herein in the conventional sense to
refer to a complex of solute (e.g., compound, salt of compound) and solvent. If the
solvent is water, the solvate may be conveniently referred to as a hydrate, for example, a
hemi-hydrate, a mono-hydrate, a sesqui-hydrate, a di-hydrate, a tri-hydrate, efc.

Unless otherwise specified, a reference to a particular compound also includes solvate
and hydrate forms thereof.

Chemically Protected Forms

It may be convenient or desirable to prepare, purify, and/or handle the compound in a
chemically protected form. The term “chemically protected form” is used herein in the
conventicnal chemical sense and pertains to a compound in which one or more reactive
functional groups are protected from undesirable chemical reactions under specified
conditions (e.g., pH, temperature, radiation, solvent, and the like). In practice, well known
chemical methods are employed to reversibly render unreactive a functional group, which
otherwise would be reactive, under specified conditions. In a chemically protected form,
one or more reactive functional groups are in the form of a protected or protecting group
(also known as a masked or masking group or a blocked or blocking group). By
protecting a reactive functional group, reactions involving other unprotected reactive
functional groups can be performed, without affecting the protected group; the protecting
group may be removed, usually in a subsequent step, without substantially affecting the



10

15

20

25

30

35

40

CA 03157947 2022- 5-10

WO 2021/123237 PCT/EP2020/087126
-81-

remainder of the molecule. See, for example, Protective Groups in Organic Synthesis
(T. Greene and P. Wuts; 4th Edition; John Wiley and Sons, 20086).

A wide variety of such “protecting,” “blocking,” or “masking” methods are widely used and
well known in organic synthesis. For example, a compound which has two nonequivalent
reactive functional groups, both of which would be reactive under specified conditions,
may be derivatized to render one of the functional groups “protected,” and therefore
unreactive, under the specified conditions; so protected, the compound may be used as a
reactant which has effectively only one reactive functional group. After the desired
reaction (involving the other functional group) is complete, the protected group may be
“deprotected” to retumn it to its original functionality.

For example, a hydroxy group may be protected as an ether (-OR) or an ester
(-OC{(=O)R), for example, as: a t-butyl ether; a benzyl, benzhydryl (diphenylmethyl}, or
trityl (triphenylmethyl) ether; a trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester
(-OC(=0)CH3, -OAc).

For example, an amine group may be protected, for example, as an amide (-NRCO-R) or
a urethane (-NRCO-0OR), for example, as: a methyl amide (-NHCO-CHz3); a benzyloxy
amide (-NHCO-OCH.CgHs, -NH-Cbz); as a t-butoxy amide (-NHCO-0OC(CHa3)3, -NH-Boc);
a 2-biphenyl-2-propoxy amide (-NHCO-OC(CHa3)2CeH4CsHs, -NH-Bpoc), as a
9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-nitroveratryloxy amide {(-NH-Nvoc), as a
2-tfrimethylsilylethyloxy amide (-NH-Teoc¢), as a 2,2,2-trichloroethyloxy amide (-NH-Troc),
as an allyloxy amide (-NH-Alloc), as a 2(-phenylsulfonyl)ethyloxy amide {(-NH-Psec); or, in
suitable cases (e.g., cyclic amines), as a nitroxide radical (=N-Ose).

Prodrugs

It may be convenient or desirable to prepare, purify, and/or handle the compound in the
form of a prodrug. The term “prodrug,” as used herein, pertains to a compound which,
when metabolised (e.g., in vivo), yields the desired active compound. Typically, the
prodrug is inactive, or less active than the desired active compound, but may provide
advantageous handling, administration, or metabolic properties.

For example, some prodrugs are esters of the active compound (e.g., a physioclogically
acceptable metabolically labile ester). During metabolism, the ester group (-C(=Q)OR) is
cleaved to yield the active drug. Such esters may be formed by esterification, for
example, of any of the carboxylic acid groups (-C(=0)OH) in the parent compound, with,
where appropriate, prior protection of any other reactive groups present in the parent
compound, followed by deprotection if required.
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Also, some prodrugs are activated enzymatically to yield the active compound, or a
compound which, upon further chemical reaction, yields the active compound (for
example, as in ADEPT, GDEPT, LIDEFPT, etc.). For example, the prodrug may be a
sugar derivative or other glycoside conjugate, or may be an amino acid ester derivative.

Chemical Synthesis

Methods for the chemical synthesis of the ANASIA compounds are described herein.
These and/or other well-known methods may be modified and/or adapted in known ways
in order to provide altemative or improved methods of synthesis of the ANASIA
compounds.

Compositions

One aspect of the present invention pertains to a composition (e.g., a pharmaceutical
composition) comprising an ANASIA compound, as described herein, and a
pharmaceutically acceptable carrier, diluent, or excipient.

Anocther aspect of the present invention pertains to a method of preparing a composition
(e.g., a pharmaceutical composition) comprising mixing an ANASIA compound, as

described herein, and a pharmaceutically acceptable camier, diluent, or excipient.

Uses

The ANASIA compounds, as described herein, are useful, for example, in the treatment
of disorders (e.qg., diseases) that are ameliorated by the inhibition (e.g., selective
inhibition) of bacterial aminoacyl-tRNA synthetase (aaRS) (e.g., bacterial leucyl-tRNA
synthetase, LeuRS; elc.), as described herein.

Selectivity

In one embodiment, the inhibition of bacterial aminoacyl-tRNA synthetase (aaRS) is
selective inhibition, e.qg., with respect to mammalian aminoacyl-tRNA synthetase (aaRS),
e.g., the corresponding mammalian aminoacyl-tR.NA synthetase.

In one embodiment, the inhibition of bacterial aminoacyl-tRNA synthetase (aaRS) is
selective inhibition, e.q., with respect to human aminoacyl-{tRNA synthetase (aaRS),
e.g., the corresponding human aminoacyl-tRNA synthetase.
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For example, in one embodiment, the ANASIA compound selectively inhibits bacterial
leucyl-tRNA synthetase (LeuRS), as compared to human leucyl-tRNA synthetase
(LeuRS).

Use in Methods of Inhibiting Bacterial Aminoacyl-tRNA Synthetase

One aspect of the present invention pertains to a method of inhibiting (e.g., selectively
inhibiting) bacterial aminocacyl-tRNA synthetase (aaRS) (e.g., bacterial leucyl-tRNA
synthetase, LeuRS, efe.), in vitro or in vivo, comprising contacting the synthetase with an
effective amount of an ANASIA compound, as described herein.

One aspect of the present invention pertains to a method of inhibiting {e.g., selectively
inhibiting) bacterial aminoacyl-tRNA synthetase (aaRS) (e.g., bacterial leucyl-tRNA
synthetase, LeuRS, elc.) function in a cell {e.g., a bacterial cell), in vitro or in vivo,
comprising contacting the cell with an effective amount of an ANASIA compound, as
described herein.

One of ordinary skill in the art is readily able to determine whether or not a candidate
compound inhibits bacterial aminoacyl-tRNA synthetase (e.qg., bacterial leucyl-H{RNA
synthetase, efc.). For example, suitable assays are described herein or are known in
the art.

In one embodiment, the method is performed in vitro.
In one embodiment, the methed is performed in vivo.

In one embodiment, the ANASIA compound is provided in the form of a pharmaceutically
acceptable composition.

One aspect of the present invention pertains to a method of inhibiting bacterial aminoacyl-
tRNA synthetase (e.q., bacterial leucyl-tRNA synthetase, efc.}), in a cell {e.g., a bacterial
cell), in vitro or in vivo, comprising contacting the cell with an effective amount of

an ANASIA compound, as described herein.

For example, a sample of cells may be grown in vitro and a compound brought into
contact with said cells, and the effect of the compound on those cells observed. As an
example of “effect,” the morphological status of the cells (e.g., alive or dead, etc.) may be
determined. Where the compound is found to exert an influence on the cells, this may be
used as a prognostic or diagnostic marker of the efficacy of the compound in methods of
treating a patient carrying cells of the same cellular type.
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Use in Methods of Therapy

Another aspect of the present invention pertains to an ANASIA compound, as described
herein, for use in a method of treatment of the human or animal body by therapy, for
example, for use in a method of treatment of a disorder (e.g., a disease) as described
herein.

Use in the Manufacture of Medicaments

Another aspect of the present invention pertains to use of an ANASIA compound, as
described herein, in the manufacture of a medicament, for example, for use in a method
of treatment, for example, for use a method of treatment of a disorder (e.g., a disease) as
described herein.

In one embodiment, the medicament comprises the ANASIA compound.
Methods of Treatment

Anocther aspect of the present invention pertains to a method of treatment, for example, a
method of treatment of a disorder (e.g., a disease) as described herein, comprising
administering to a subject in need of treatment a therapeutically-effective amount of

an ANASIA compound, as described herein, preferably in the form of a pharmaceutical
composition.

Disorders Treated - Disorders Ameliorated by the Inhibition of Bacterial Aminoacyl-tRNA
Synthetase

In one embodiment {e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of a disorder (e.g., a
disease) that is ameliorated by the inhibition (e.g., selective inhibition) of bacterial
aminoacyl-tRNA synthetase (e.g., bacterial leucyl-tRNA synthetase, efc.).

Disorders Treated - Bacterial Infections

In one embodiment {e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of: a bacterial
infection.

In one embodiment, the bacteria are Gram-positive bacteria (i.e., the bacterial infection
is an infection with Gram-positive bacteria; the bacterial infection is a Gram-positive
bacterial infection; eic.).
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In one embodiment, the bacteria are Gram-negative bacteria.

In one embodiment, the bacteria are aerobic bacteria.
In one embodiment, the bacteria are anaerobic bacteria.

In one embodiment, the bacteria are intracellular bacteria.

In one embodiment, the bacteria are:
Staphylococci, for example S. aureus;
Enterococci, for example E. faecalis;
Streptococci, for example S. pneumoniae;
Haemophilus, for example H. influenza;
Moraxella, for example M. catarrhalis;
Klebsiella, for example K. pneumoniae,
Acinelobaciter, for example A. baumanii,
Pseudomonas, for example P. aeruginosa,
Proteus, for example P. mirabilis;

Neisseria, for example Neisseria gonorrhoeae;
Clostridioides, for example Clostridioides difficite;
Campylobacter, for example C. jejuni;
Salmonella, for example S. typhi;

Shigella, for example S. flexneri;
Enterobacter, for example E. cloacae;
Citrobacter, for example C. freundii;

Serratia, for example Serratia marcescens; or
Escherichia, for example E. coli.

In one embodiment, the bacteria are:
Mycobacteria, for example M. tuberculosis.

In one embodiment, the bacteria are:
Chiamydia, for example, C. trachomalis,
Rickeltsiae, for example, R. prowazekii; or
Mycoplasma, for example, M. pneumoniae.

Type/Location of Infection

PCT/EP2020:/087126

The infection may be associated with a particular location, organ, efc.
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In one embodiment, the infection is:

a central nervous system infection;

an external ear infection;

an infection of the middle ear, including acute otitis media;
an infection of the cranial sinuses;

an eye infection;

an infection of the oral cavity, including an infection of the teeth, gums, or mucosa;
an upper respiratory tract infection;

a lower respiratory tract infection;

a genitourinary infection;

a urinary tract infection;

an intra-abdominal infection;

a gastrointestinal infection;

a gynecological infection;

septicaemia;

a bone or joint infection;

a skin or skin structure infection;

bacterial endocarditis;

a wound infection; or

a burn infection.

Prophylaxis

The freatment may be treatment as prophylaxis, for example: antibacterial prophylaxis in
surgery; and antibacterial prophylaxis in immunosuppressed patients, including patients
receiving cancer chemotherapy, or organ transplant patients.

Treatment

The term “treatment,” as used herein in the context of treating a disorder, pertains
generally to tfreatment of a human or an animal {e.g., in veterinary applications), in which
some desired therapeutic effect is achieved, for example, the inhibition of the progress of
the disorder, and includes a reduction in the rate of progress, a halt in the rate of
progress, alleviation of symptoms of the disorder, amelioration of the disorder, and cure
of the disorder. Treatment as a prophylactic measure (i.e., prophylaxis} is also included.
For example, use with patients who have not yet developed the disorder, but who are at
risk of developing the disorder, is encompassed by the term “treatment.”

For example, treatment of bacterial infection includes the prophylaxis of bacterial
infection, reducing the incidence of bacterial infection, alleviating the symptoms of
bacterial infection, eic.
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The term “therapeutically-effective amount,” as used herein, pertains to that amount of a
compound, or a material, composition or dosage form comprising a compound, which is
effective for producing some desired therapeutic effect, commensurate with a reasonable
benefit/risk ratio, when administered in accordance with a desired treatment regimen.

Combination Therapies

The term "treatment” includes combination treatments and therapies, in which two or
more treatments or therapies are combined, for example, sequentially or simultaneously.
For example, the compounds described herein may also be used in combination
therapies, e.qg., in conjunction with other agents.

One aspect of the present invention pertains to a compound as described herein, in
combination with one or more (e.g., 1, 2, 3, 4, efc.) additional therapeutic agents, for
example, other anti-bacterial agents.

The particular combination would be at the discretion of the physician who would select
dosages using their common general knowledge and dosing regimens known to a skilled
practitioner.

The agents (i.e., the ANASIA compound described herein, plus one or more other agents)
may be administered simultaneously or sequentially, and may be administered in
individually varying dose schedules and via different routes. For example, when
administered sequentially, the agents can be administered at closely spaced intervals
(e.g., over a period of 5-10 minutes) or at longer intervals (e.g., 1, 2, 3, 4 or more hours
apart, or even longer periods apart where required), the precise dosage regimen being
commensurate with the properties of the therapeutic agent(s).

The agents (i.e., the compound described here, plus one or more other agents) may be
formulated together in a single dosage form, or altematively, the individual agents may be
formulated separately and presented together in the form of a kit, optionally with
instructions for their use.

Other Uses

The ANASIA compounds described herein may also be used as cell culture additives to
inhibit bacterial aminoacyl-tRNA synthetase (e.g., bacterial leucyl-tRNA synthetase, efc.).
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The ANASIA compounds described herein may also be used as part of an in vitro assay,
for example, in order to determine whether a candidate host is likely to benefit from
treatment with the compound in question.

The ANASIA compounds described herein may also be used as a standard, for example,
in an assay, in order to identify other active compounds, other bacterial aminoacyl-{RNA
synthetase inhibitors, eic.

Kits

One aspect of the invention pertains to a kit comprising (a) an ANASIA compound as
described herein, or a composition comprising an ANASIA compound as described
herein, e.q., preferably provided in a suitable container and/or with suitable packaging;
and (b) instructions for use, e.g., written instructions on how to administer the compound
or composition.

The written instructions may also include a list of indications for which the active
ingredient is a suitable treatment.

Routes of Administration

The ANASIA compound or pharmaceutical composition comprising the ANASIA
compound may be administered to a subject by any convenient route of administration,
whether systemically/peripherally or topically (i.e., at the site of desired action).

Routes of administration include, but are not limited to, oral (e.g., by ingestion); buccal,
sublingual; transdermal (including, e.g., by a patch, plaster, efc.); fransmucosal (including,
e.g., by a patch, plaster, efc.); intranasal (e.g., by nasal spray); ocular (e.g., by eyedrops);
pulmonary (e.g., by inhalation or insufflation therapy using, e.g., via an aerosoal, e.g.,
through the mouth or nose); rectal (e.g., by suppository or enema); vaginal (e.qg., by
pessary); parenteral, for example, by injection, including subcutaneous, intradermal,
intramuscular, intravenous, intraarterial, intracardiac, intrathecal, intraspinal,
intracapsular, subcapsular, intraorbital, intraperitoneal, intratracheal, subcuticular,
intraarticular, subarachnoid, and intrasternal; by implant of a depot or reservoir, for
example, subcutaneously or intramuscularly.

The Subject/Patient

The subject/patient may be a chordate, a vertebrate, a mammal, a placental mammal, a
marsupial (e.g., kangaroo, wombat), a rodent {e.g., a guinea pig, a hamster, arat, a
mouse), murine (e.g., a mouse), a lagomorph (e.g., a rabbit), avian (e.g., a bird), canine
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(e.g., a dog), feline (e.g., a cat), equine {e.g., a horse), porcine (e.9., a pig), ovine (e.g9., a
sheep), bovine (e.g., a cow), a primate, simian (e.g., a monkey or ape), a monkey

(e.g., marmoset, baboon), an ape (e.g., gorilla, chimpanzee, orangutan, gibbon), or a
human.

Furthermore, the subject/patient may be any of its forms of development, for example, a
foetus.

In one preferred embodiment, the subject/patient is a human.
Formulations

While it is possible for an ANASIA compound to be administered alone, it is preferable to
present it as a pharmaceutical formulation {e.g., composition, preparation, medicament)
comprising at least one ANASIA compound, as described herein, together with one or
more other pharmaceutically acceptable ingredients well known to those skilled in the art,
including, but not limited to, pharmaceutically acceptable carriers, diluents, excipients,
adjuvants, fillers, buffers, preservatives, anti-oxidants, lubricants, stabilisers, solubilisers,
surfactants (e.g., wetting agents), masking agents, colouring agents, flavouring agents,
and sweetening agents. The formulation may further comprise other active agents, for
example, other therapeutic or prophylactic agents.

Thus, the present invention further provides pharmaceutical compositions, as defined
above, and methods of making a pharmaceutical composition comprising mixing at least
one ANASIA compound, as described herein, together with one or more other
pharmaceutically acceptable ingredients well known to those skilled in the art, e.g.,
carriers, diluents, excipients, efc. If formulated as discrete units (e.g., tablets, efc.), each
unit contains a predetermined amount (dosage) of the compound.

The term “pharmaceutically acceptable,” as used herein, pertains to compounds,
ingredients, materials, compositions, dosage forms, etc., which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of the subject in
question (e.g., human) without excessive toxicity, irritation, allergic response, or other
problem or complication, commensurate with a reasonable benefit/risk ratio. Each
carrier, diluent, excipient, etc. must also be “acceptable” in the sense of being compatible
with the other ingredients of the formulation.

Suitable carriers, diluents, excipients, efc. can be found in standard pharmaceutical texts,
for example, Remington's Pharmaceutical Sciences, 18th edition, Mack Publishing
Company, Easton, Pa., 1990; and Handbook of Pharmaceutical Excipients, 5th edition,
2005.
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The formulations may be prepared by any methods well known in the art of pharmacy.
Such methods include the step of bringing into association the compound with a carrier
which constitutes one or more accessory ingredients. In general, the formulations are
prepared by uniformly and intimately bringing into association the compound with carriers
(e.g., liquid carriers, finely divided solid carrier, etc.), and then shaping the product, if
necessary.

The formulation may be prepared to provide for rapid or slow release; immediate,
delayed, timed, or sustained release; or a combination thereof.

Formulations may suitably be in the form of liquids, solutions (e.g., aqueous, non-
aqueous), suspensions (e.g., agqueous, nen-aqueous), emulsions (e.g., oil-in-water,
water-in-oil), elixirs, syrups, electuaries, mouthwashes, drops, tablets (including, e.g.,
coated tablets), granules, powders, lozenges, pastilles, capsules (including, e.g., hard
and soft gelatin capsules), cachets, pills, ampoules, boluses, suppositories, pessaries,
tinctures, gels, pastes, ointments, creams, lotions, oils, foams, sprays, mists, or aerosols.

Formulations may suitably be provided as a patch, adhesive plaster, bandage, dressing,
or the like which is impregnated with one or more compounds and optionally one or more
other phamaceutically acceptable ingredients, including, for example, penetration,
permeation, and absorption enhancers. Formulations may also suitably be provided in
the form of a depot or reservair.

The compound may be dissolved in, suspended in, or mixed with one or more other
pharmaceutically acceptable ingredients. The compound may be presented in a
liposome or other microparticulate which is designed to target the compound, for
example, to blood components or one or more organs.

Formulations suitable for oral administration (e.g., by ingestion) include liquids, solutions
(e.g., aqueous, non-aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions
(e.g., oil-inrwater, water-in-cil), elixirs, syrups, electuaries, tablets, granules, powders,
capsules, cachets, pills, ampoules, boluses.

Formulations suitable for buccal administration include mouthwashes, lozenges, pastilles,
as well as patches, adhesive plasters, depots, and reservoirs. Lozenges typically
comprise the compound in a flavored basis, usually sucrose and acacia or tragacanth.
Pastilles typically comprise the compound in an inert matrix, such as gelatin and glycerin,
or sucrose and acacia. Mouthwashes typically comprise the compound in a suitable
liquid carrier.
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Formulations suitable for sublingual administration include tablets, lozenges, pastilles,
capsules, and pills.

Formulations suitable for oral transmucosal administration include liquids, solutions (e.g.,
aqueous, non-aqueocus), suspensions (e.9., aqueous, non-aqueous), emulsions (e.q., oil-
in-water, water-in-oil), mouthwashes, lozenges, pastilles, as well as patches, adhesive
plasters, depots, and reservoirs.

Formulations suitable for non-oral transmucosal administration include liquids, solutions
(e.g., aqueous, Nnon-aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions
(e.g., oil-inrwater, water-in-oil), suppositories, pessaries, gels, pastes, ointments, creams,
lotions, oils, as well as patches, adhesive plasters, depots, and reservoirs.

Formulations suitable for transdermal administration include gels, pastes, cintments,
creams, lotions, and oils, as well as patches, adhesive plasters, bandages, dressings,
depots, and reservoirs.

Tablets may be made by conventional means, e.g., compression or moulding, optionally
with one or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the compound in a free-flowing form such as a powder
or granules, optionally mixed with one or more binders {(e.q., povidone, gelatin, acacia,
sorbitol, tragacanth, hydroxypropylmethyl cellulose); fillers or diluents (e.g., lactose,
microcrystalline cellulose, calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, talc, silica); disintegrants (e.g., sodium starch glycolate, cross-linked povidone,
cross-linked sodium carboxymethyl cellulose);, surface-active or dispersing or wetting
agents (e.g., sodium lauryl sulfate); preservatives (e.g., methyl p-hydroxybenzoate, propyl
p-hydroxybenzoate, sorbic acid); flavours, flavour enhancing agents, and sweeteners.
Moulded tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the
compound therein using, for example, hydroxypropylmethyl cellulose in varying
proportions to provide the desired release profile. Tablets may optionally be provided
with a coating, for example, to affect release, for example an enteric coating, to provide
release in parts of the gut other than the stomach.

Qintments are typically prepared from the compound and a paraffinic or a water-miscible
ointment base.

Creams are typically prepared from the compound and an oil-in-water cream base. If
desired, the aqueous phase of the cream base may include, for example, at least about
30% wiw of a polyhydric alcohol, i.e., an alcohol having two or more hydroxyl groups such
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as propylene glycol, butane-1,3-diol, mannitol, sorbitol, glycercl and polyethylene glycol
and mixtures thereof. The topical formulations may desirably include a compound which
enhances absorption or penetration of the compound through the skin or other affected
areas. Examples of such dermal penetration enhancers include dimethylsulfoxide and
related analogues.

Emulsions are typically prepared from the compound and an oily phase, which may
optionally comprise merely an emulsifier (otherwise known as an emulgent), or it may
comprise a mixture of at least one emulsifier with a fat or an oil or with both a fat and an
oil. Preferably, a hydrophilic emulsifier is included together with a lipophilic emulsifier
which acts as a stabiliser. Itis also preferred to include both an oil and a fat. Together,
the emulsifier(s) with or without stabiliser{s) make up the so-called emulsifying wax, and
the wax together with the oil and/or fat make up the so-called emulsifying ointment base
which forms the oily dispersed phase of the cream formulations.

Suitable emulgents and emulsion stabilisers include Tween 60, Span 80, cetostearyl
alcohol, myristyl alcohol, glyceryl monostearate and sodium lauryl sulfate. The choice of
suitable oils or fats for the formulation is based on achieving the desired cosmetic
properties, since the solubility of the compound in most oils likely to be used in
pharmaceutical emulsion formulations may be very low. Thus the cream should
preferably be a non-greasy, non-staining and washable product with suitable consistency
to avoid leakage from tubes or other containers. Straight or branched chain, mono- or
dibasic alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate,
2-ethylhexyl palmitate or a blend of branched chain esters known as Crodamol CAP may
be used, the last three being preferred esters. These may be used alone orin
combination depending on the properties required. Alternatively, high melting point lipids
such as white soft paraffin and/or liquid paraffin or other mineral oils can be used.

Formulations suitable for intranasal administration, where the carrier is a liquid, include,
for example, nasal spray, nasal drops, or by aerosol administration by nebuliser, include
aqueous or oily solutions of the compound.

Formulations suitable for intranasal administration, where the carrier is a solid, include,
for example, those presented as a coarse powder having a particle size, for example, in
the range of about 20 to about 500 microns which is administered in the manner in which
snuff is taken, i.e., by rapid inhalation through the nasal passage from a container of the
powder held close up to the nose.

Formulations suitable for pulmonary administration (e.g., by inhalation or insufflation
therapy) include those presented as an aerosol spray from a pressurised pack, with the
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use of a suitable propellant, such as dichloredifluoromethane, trichlorofluoromethane,
dichoro-tetrafluoroethane, carbon dioxide, or other suitable gases.

Formulations suitable for ocular administration include eye drops wherein the compound
is dissolved or suspended in a suitable carrier, especially an aqueous solvent for the
compound.

Formulations suitable for rectal administration may be presented as a suppository with a
suitable base comprising, for example, natural or hardened oils, waxes, fats, semi-liquid
or liquid polyols, for example, cocoa butter or a salicylate; or as a solution or suspension
for treatment by enema.

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or spray formulations containing in addition to the
compound, such carriers as are known in the art to be appropriate.

Formulations suitable for parenteral administration (e.g., by injection), include aqueous or
non-aqueous, isotonic, pyrogen-free, sterile liquids (e.g., solutions, suspensions), in
which the compound is dissolved, suspended, or otherwise provided (e.g., in a liposome
or other microparticulate). Such liquids may additionally contain other pharmaceutically
acceptable ingredients, such as anti-oxidants, buffers, preservatives, stabilisers,
bacteriostats, suspending agents, thickening agents, and solutes which render the
formulation isotonic with the blood (or other relevant bodily fluid) of the intended recipient.
Examples of excipients include, for example, water, alcohols, polyols, glycerol, vegetable
oils, and the like. Examples of suitable isotonic carriers for use in such formulations
include Sodium Chiloride Injection, Ringer's Solution, or Lactated Ringer’s Injection.
Typically, the concentration of the compound in the liquid is from about 1 ng/mL to about
10 pg/mL, for example from about 10 ng/mL to about 1 pg/mL. The formulations may be
presented in unit-dose or multi-dose sealed containers, for example, ampoules and vials,
and may be stored in a freeze-dried (lyophilised) condition requiring only the addition of
the sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granules, and tablets.

Dosage

It will be appreciated by one of skill in the art that appropriate dosages of the ANASIA
compounds, and compositions comprising the ANASIA compounds, can vary from patient
to patient. Determining the optimal dosage will generally involve the balancing of the
level of therapeutic benefit against any risk or deleterious side effects. The selected
dosage level will depend on a variety of factors including, but not limited to, the activity of
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the particular ANASIA compound, the route of administration, the time of administration,
the rate of excretion of the ANASIA compound, the duration of the treatment, other drugs,
compounds, and/or materials used in combination, the severity of the disorder, and the
species, sex, age, weight, condition, general health, and prior medical history of the
patient. The amount of ANASIA compound and route of administration will ultimately be
at the discretion of the physician, veterinarian, or clinician, although generally the dosage
will be selected to achieve local concentrations at the site of action which achieve the
desired effect without causing substantial harmful or deleterious side-effects.

Administration can be effected in one dose, continuously or intermittently (e.g., in divided
doses at appropriate intervals) throughout the course of treatment. Methods of
determining the most effective means and dosage of administration are well known to
those of skill in the art and will vary with the formulation used for therapy, the purpose of
the therapy, the target celi(s) being treated, and the subject being treated. Single or
multiple administrations can be carried out with the dose level and pattern being selected
by the treating physician, veterinarian, or clinician.

In general, a suitable dose of the ANASIA compound is in the range of about 0.1 mg to
about 5000 mg (more typically about 10 mg to about 3000 mg) per kilogram body weight
of the subject per day. Where the compound is a salt, an ester, an amide, a prodrug, or
the like, the amount administered is calculated on the basis of the parent compound and
so the actual weight to be used is increased proportionately.
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General Chemical Synthesis

Methods for the chemical synthesis of ANASIA compounds are described herein may be
prepared by techniques known in the art. These and/or other well-known methods may
be modified and/or adapted in order to facilitate the synthesis of additional compounds
described herein.

In the following general schemes, where specific reaction conditions like, temperature,
duration of reaction, acids, bases, reagents, solvents, coupling agents, efc. are
mentioned, it is understood that other reaction conditions like, temperature, duration of
reaction, acids, bases, reagents, solvents, coupling agents, efc. may also be used and
are therefore included within the scope of this disclosure.

General Scheme 1
N R
@) HN g

g, B =T e

H
{A) (B1) (E) MBoc

R-OH \ /
LiHMDS, t-BuQCl, THF then
IPréEEA,DCM KE\U’ NH,CI ammonia or R-NH2

(B2}

NHz TFA or HCI

(G) NH; F Mg

One of several possible approaches for the synthesis of sulfonimidamide derivatives of
formula (G) is illustrated in the scheme shown above. By using this approach, an
appropriate aryl sulfonyl chloride of formula (A) reacts with sodium sulphite and sodium
carbonate in water to give the sodium sulfinate of formula (B1). This may then be
converted to the aryl sulfinamide of formula (C) by reaction with oxalyl chloride or thionyl
chloride followed by ammonia. Altematively, the sulfonyl chloride of formula (A) reacts
with an alcohol in the presence of a base like TEA and triphenylphosphine to give the
active ester of formula (B2) which upon reaction with LIHMDS/ammonium chloride gives
the compound of formula (C).

The product of formula (C) can be acylated with activated amino acid of formula (D) in the
presence of suitable base to give the corresponding acylsulfinamide of formula (E). The
product of formula (E) can be converted to the sulfonimidamides intermediate of formula
(F) via reaction with t-butyl hypochlorite followed by reaction with appropriate amine or



WO 2021/123237 PCT/EP2020/087126
-96 -

ammonia. The product (F) can be deprotected to give the target sulfonimidamide
derivative of formula (G). Individual sterecisomers (enantiomers, diastereomers) of () or
its precursor (F) may then be isolated by applying appropriate separation methods, if

desired.
5
General Scheme 2
NaOCl, DCM
,SH  conc. HCI 2 .0 Ammonia Eg,o
A —_— A.—S" —*  A”"“NH,
¢l Step-2
Step-1 @) P- Py
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DIPEA, CHCI3
TBDMS-CI Q then o
. & H
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N—TBDMS
Step-3 o " Step4 o
0
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oj\'.R.? Q NH:
HCl k. i A,s\\
in dioxane + NHz D) “Boc 1
—_— A'S\\ - R2
NH HN
Step-5 Step-6 (1)
(K) oc
Q NH
HCl s HH2
-
— ATV 1
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Another possible approach for the synthesis of sulfonimidamide derivatives of formula (G)

10 is illlustrated in the scheme shown above. By using this approach, the respective sulfonyl
chlorides of Formula {A) are available in commercial source or can be prepared from the
method known in the art. For example, the respective mercapto compound can be
converted into sulphonyl chloride when reacted with sodium hypochloride and
concentrated hydrochloric acid to give the sulfonyl chloride of formula (A). The sulfonyl

15  chloride of formula {A) can be converted into sulfonamide of formula (H) when reacted
with ammonia. The sulphonamide of formula (H) on treatment with TBDMS chloride and a
base like sodium hydride or TEA results into formation of TBDMS protected sulfonamide
of formula (I). The TBDMS protected sulfonamide of formula (1) upon reaction with freshly
prepared PPhsCl: and DIPEA,; followed by ammonia gives TBDMS protected

20 sulfonimidamide intermediate of formula (J). The sulfonimidamide intermediate of formula
(J) can be converted into key intermediate of formula (K} on treatment with HCI in
dioxane or TFA. The intermediate of formula {(K) can be acylated with activated amino
acid ester of formula (D) in the presence of suitable base like DBU or sodium hydride to
give the compound of formula (L) as a mixture of diastereomers. The isomers can also be

25  separated by analytical techniques such as chiral chromatography or reverse phase

CA 03157947 2022- 5-10
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HPLC. Finally, the Boc group of the intermediate of Formula (L) can be cleaved with HCI
or TFA to give the final compound of Formula (G).

General Scheme 3

OR!
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Another possible approach for the synthesis of sulfonimidamide derivatives of formula (G)
is illustrated in the scheme shown above. By using this approach, the intermediate of
formula (J) can be acylated with activated amino acid of formula (D) in the presence of
suitable base to give the compound of formula (M) which upon de-protection using HCI or
TFA gives the final compound of Formula {G).

Synthesis of 2, 5-dioxopyrrolidin-1-yl (tert-butoxycarbonyl)-L-leucinate {Int-X1)

O
0O
N. 5)
OJW
a H
Boc” NH

Int-X1

0 N-Hydroxy succinimide

s) EDC HCI, DMF
HO™ %
NH

-

Boc

To a stirred solution of N-Boc-L-leucine (2 g, 8.64 mmol) in DMF (20 mL) was added
EDC.HCI (2.48 g, 12.9 mmol) followed by N-hydroxysuccinimide (1.19 g, 1.03 mmol) and
stirred at room temperature for 16 h. After completion of the reaction as indicated by TLC,
the reaction mixture was poured into water and extracted with ethyl acetate. The
combined organic layer was washed with brine, dried over Na>S0O, and evaporated under
vacuum to give the titte compound, Int-X1, as an off-white solid (1.7 g, 29.82 %). MS-ESI:
229.1 (M+H-Boc).

The following intermediates were made according to the procedure described for Int-x1.
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Synthesis Table 1

Compound

O ©O HN—-Boc

Structure D Precursor Analytical data
TH-NMR (400 MHz, DMSO-ds)
o o 5: 7.59 (d, 1H), 4.23 (t, 1H),
) 2.78 (s, 4H), 1.75 (brs, 1H);
N*o S) Int-X2 HO .
Y S 11.45-1.60 (m, 1H), 1.40-1.20
O goerNH Boc (m, 1H), 1.38 (s, 9H), 0.95 (d,
3H), 0.84 (t, 3H)
o o H-NMR (400 MHz, DMSO-ds)
q‘o /U\(syl\ X3 y OJL@\ 5:7.59 (d, 1H), 4.21 (t, H),
Y i 2.75 (s, 4H), 2.20-2.10 (m,
O gocH Boc 1H); 1.39 (s, 9H), 0.83 (d, 6H)
O
HO
N—O Int-X4 }_(—Q MS-ESI: 227.2 (M+H-Boc)
O HN,
Boc

O NH;inMeOH NG NH;
Ti(OiPr),
Step-1

TMS-CN,

methylcyclopentane-1-carboxylate

HCIL, ACOH | T9CH
Heat 2 (Boc)0
Step-2 Step-3

nt-X5-A1 Int-X5-A2

Int-X5

Int-X5-A3

EDCI, DMF

(9]
H [8)
Boc” N (o N
(o]

Int-X5

N-OHsuccinimide l Step-4

Step-1: To a stirred solution of titanium tetraisopropoxide (6.96 g, 24.48 mmol) and 7M
methanolic ammonia (3.36 g, 197.95 mmol) was added 3-methylcyclopentan-1-one (2 g,
20.40 mmol) at 0 °C and the reaction mixture was stirred at room temperature for 4 h.
Then, the reaction was cooled to -10 °C and TMS-CN (2.09 g, 21.02 mmol) was added
10  slowly and the reaction mixture was allowed to stir at room temperature for 12 h. After
completion of the reaction as indicated by TLC, the reaction mixture was filtered through
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a celite bed and then poured into water and extracted with dichloromethane. The
combined organic layer was washed with brine, dried over Na;S0O, and evaporated under
vacuum to give 1-amino-3-methylcyclopentane-1-carbonitrile as yellow oil (2.6 g,
Quantitative). LCMS ESI (m/z): 125.21(M+1)

Step-2: To a stirred solution of 1-amino-3-methylcyclopentane-1-carbonitrile (0.7 g, 5.64
mmol) in dioxane (3.5 mL) was added conc. HCI (7 mL) and stirred at 75 °C for 16 h.
After completion of the reaction as indicated by TLC, the reaction mixture was evaporated
under vacuum to give 1-amino-3-methylcyclopentane-1-carboxylic acid as brown solid
(0.75 g, 92.9%). LCMS ESI (m/z): 144.22(M+1)

Step-3:_To a stirred solution of 1-amino-3-methylcyclopentane-1-carboxylic acid (3 g,
20.97 mmol) in dioxane (60 mL) was added 2M aqueous NaOH solution (3.36 g, 83.91
mmol) and Boc anhydride (5.49 g, 25.17 mmol} at 0 °C under nitrogen atmosphere and
stirred at room temperature for 3 h. After completion of the reaction as indicated by TLC,
the reaction mixture was poured into cold water and extracted with DCM to remove
impurities. The pH of the aqueous layer was adjusted to slightly acidic (~6 pH) using dil.
HCI and extracted with ethyl acetate. The combined organic layer was washed with brine,
dried over Na>xS04 and evaporated under vacuum to give 1-((tert-butoxycarbonyl)amino)-
3-methylcyclopentane-1-carboxylic acid as a yellow oil {1.72 g, 33.93 %).

Step-4: To a stired solution of 1-((tert-butoxycarbonylyamino)-3 methyl cyclopentane-1-
carboxylic acid (1.73 g, 7.11923 mmol) in DMF (17.3 mL) was added EDC.HCI (1.63 g,
8.5432 mmol) followed by N-hydroxysuccinimide (1.29 g, 8.5432 mmol) and stirred at
room temperature for 3 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into water and extracted with ethyl acetate. The combined
organic layer was washed with brine, dried over Na:S0. and evaporated under vacuum to
give the crude, which was further purified by column chromatography (40% ethyl acetate
in hexane) to afford 2,5-dioxopyrrolidin-1-yl 1-((tert-butoxycarbonyl)amino)-3-
methylcyclopentane-1-carboxylate (Int-X5) as a white solid (0.9 g, 37.19 %). LCMS ESI
(m/z): 341.3(M+1).
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Synthesis of 5-(difluoromethyl)thiophene-2-sulfonyl chloride (Int-Y 1)

Xanthphos,
Pd ,dba
DIFEA
OHC. DAST Dioxane,
| pr—— F S E—
/ | r
Step-1 & Step-2
CAS: 4701171 Int-Y 1-A1
NCS,
£ AcOH/Walter
F/kEs} Water, 100 °C S0,Cl
I _— &
/ Step-3 F
Int-¥ 1-A2 Int-Y1

Step-1: To a cooled solution of 5-bromothiophene-2-carbaldehyde (10 g, 52.9 mmol} in
DCM (20 mL), DAST (12.7 g, 78 mmol) was added and the mixture allowed to stir at room
temperature overnight. The reaction mixture was quenched with ice water and extracted
with ethyl acetate (3 x 50 mL). The combined organic layer was dried over Na-S04 and
concentrated under vacuum. The crude was purified by silica gel column chromatography
to obtain Int-Y1-A1 (5.1 g, 46.36 %).

Step-2: To a degassed solution of 2-bromo-5-(difluoromethyl)thiophene (1.5 g, 7 mmol)
and DIPEA (1.8 g, 14 mmol) in dioxane (15 mL), Xantphos (0.40 g, 0.7 mmol), Pdzdba;
(0.32 g, 0.35 mmol) and henzyl mercaptan (0.87 g, 7 mmol) was added and the reaction
mixture heated at 100 °C for 4 h. After completion of the reaction as indicated by TLC, the
reaction mixture was filtered through celite and the filtrate poured into water and extracted
with ethyl acetate. The combined organic layer was washed with brine, dried over NazS0,
and evaporated under vacuum. This reaction was repeated twice and the crude product
of all the three batches mixed and subjected to silica gel column chromatography to give
Int-Y1-A2 (5 g, 92 %).

Step-3: To a stirred solution of 2-(benzylthio)-5-(difluoromethyljthiophene {4 g, 15.4
mmol) in acetic acid (65 mL) and water (8 mL), N-chlorosuccinimide (8.3 g, 6.2 mmol)
was added in portions at room temperature and stirred for 2 h. After completion of the
reaction as indicated by TLC, the reaction mixture was poured into water and extracted
with ethyl acetate (3 x 25 mL). The combined organic layer was washed with brine, dried
over Na>S0. and evaporated under vacuum. The crude mixture was purified by silica gel
column chromatography (ethyl acetate/ hexane: 1:10) to give the title compound, Int-Y1,
(3.1 g, 85 %). It was used immediately for the next step without analysis.
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Synthesis of thieno[3.2-blthiophene-2-sulfonyl chloride (Int-Y2

BnSH,DIPEA
Xanthphos
Pddbas
s %, NBS, DMF s Ry, Br Dloxane SBn AcOHIWater s % Sy~ S0:2C1
\\ $  step-1 \\ Step-2 \ S Step-3 P o
Int-Y2-A1 Int-Y2-A2 Int-Y2

Step-1: To the solution of thieno[3,2-b]thiophene (1 g, 7.13 mmol) in DMF (8 mL) was
5 added N-bromosuccinimide (1.27 g, 7.13 mmol) portionwise at O °C and the reaction
mixture was allowed to stir at 0 °C for 4 h. After completion of the reaction, the reaction
mixture was poured into ice cold water and extracted with ethyl acetate (2 x 50 mL). The
combined organic layer was washed with ice cold water (4 x100 mL), dried over Na;S0;,
and evaporated under vacuum to give Int-Y2-A1 (1.2 g, 76 %). "H NMR (400 MHz,
10 DMSQO-dg) 6 7.74 (d, J= 5.2 Hz,1H), 7.66 (s, 1H), 7.41 (d, J= 5.2 Hz,1H).

Step-2-3: Made according to the procedure described for Int-Y1 (Step-2-3).

Synthesis of 5-chlorcthiophene-3-sulfonyl chloride (Int-Y3)

BnSH
NCS Xanthphos
y Br __AOH _ Br AcOH y Br  pd2dba3 Y 5Bn
| ,<j( o e
S Br Step-1 Step-2 5 Step-3 'S
Int-Y3-A1 Int-Y3-A2 Int-Y3-A3
Step4 NCS
AcOH/Water
50,C)
LT
Cl
3
15 Int-Y3

Step-1: To the solution of 2, 3-dibromothiophene (10 g, 41.33 mmol) in acetic acid (100
mL) was added N-Chlorosuccinimide (5.84 g, 43.81 mmol) portion wise and the reaction
mixture refluxed for 3 h. After completion of the reaction as indicated by TLC, the reaction

20 mixture was poured into water (500 mL) and extracted with ethyl acetate (500 mL). The
organic layer was washed with dilute NaOH solution (3 x 500 mL), brine (500 mL) and
dried over Na:S04 and evaporated under vacuum to give Int-Y3-A1 (10.1 g, 88%)}). 'H
NMR (400 MHz, CDClI3) & 6.80 (s,1H).

25  Step-2: To the suspension of 2,3-dibromo-5-chlorothiophene (7.2 g, 26.05 mmol) in
acetic acid (80 mL) was added Zn dust (17 g, 260.51 mmol) and reaction mixture was
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heated at 100 °C for 16 h. After 16 h heating, the reaction mixture was filtered through
celite and the filtrate partitioned between water (300 mL) and ethyl acetate (300 mL). The
organic layer was washed with saturated solution of sodium bicarbonate (& x 300 mL),
dried over Na:SO, and evaporated under vacuum to give Int-Y3-A2 (4.5 g, 82%). 'H
NMR (400 MHz, CDClIz) 6 7.05 (d, J=1.6 Hz, 1H) 6.88 (d, J=1.6 Hz, 1H).

Step-3: To a degassed solution of 4-bromo-2-chlorothiophene (2 g, 10.12 mmol) and
DIPEA (2.61 g, 20.25 mmol) in dioxane (20 mL) was added Xantphos (0.586 g, 1.01
mmol), Pdodbas (0.463 g, 0.5 mmol) and benzyl mercaptan (1.25 g, 10.12 mmol) and the
reaction mixture heated at 100 "C overnight. After completion of the reaction as indicated
by TLC, the reaction mixture was filtered through celite and the filtrate poured into water
and extracted with ethyl acetate (2 x 70 mL). The combined organic layer was washed
with brine (2 x 150 mL), dried over Na>S04 and evaporated under vacuum to give Int-Y3-
A3. (1.5 g, 62%). LCMS ESI {(m/z): 240.6 (M+H) (yield over 3 steps (32.44%).

Step-4: To a stirred solution of 4-(benzylthio)-2-chlorothiophene (1.13 g, 4.70 mmol) in
acetic acid (22.6 mL) and water (2.26 mL) was added N-chlorosuccinimide (1.88 g, 14.12
mmol) in portions at room temperature and stirred for 3 h. After completion of the reaction
as indicated by TLC, the reaction mixture was evaporated under vacuum {o remove
acetic acid then partitioned between water (50 mL) and ethyl acetate (50 mL). The
organic layer was washed with water (50 mL), dried over Na>S04 and evaporated under
vacuum. The crude product was subjected to silica gel column chromatography to give
the title compound, Int-Y3 (0.79 g, 77.8%).

Synthesis of thieno[3.2-blthiophene-3-sulfonyl chloride (Int-Y4

HS” “COOEt
EtO.__.O HO._.O
LDA, THF OHC Tﬁ:os' DTsF
" rown-o, LiCH. H,O
B o 2 v
0 G S{j: oo [ THFiHO 7
— P == —
Br Step-1 Br Step-2 S.A—~pr  Step3 S A ~Br
Int-Y4-A1 Int-Y4-A2 Int-Y4-A3
AQOAC, K2003,
Step-4 | UMP. 120°C, 3h
BnSH, Xanthphos
s NCS s Pd,(dba); DIPEA 3
| S0O,61  AcOH, Water | SBn Dioxane 1 Br
7 ¢ ] a
5 Step-6 3 Step-5 s

Int-Y4 Int-Y4-AS Int-Y4-A4



10

15

20

25

30

35

40

CA 03157947 2022- 5-10

WO 2021/123237 PCT/EP2020:/087126
- 103 -

Step-1: To the solution of 3,4-dibromcothiophene (15 g, 62.00 mmol) in THF {150 mL) was
added lithium diisopropylamide (ZM in THF) (62 mL, 123.96 mmol) at -78 °C and the
reaction mixture allowed to stir at -78 °C for 2 h. DMF (5.77 mL, 74.38 mmol) was added
dropwise to the reaction mixture and then allowed to stir at room temperature for an
additional 1 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into NH4Cl solution (500 mL) and extracted with ethyl acetate (500 mL). The
organic layer was dried over Na>-S0O4 and evaporated under vacuum. The crude product
was subjected to silica gel column chromatography to give 3,4-dibromothiophene-2-
carbaldehyde (11 g, 65%). 'TH NMR (400 MHz, DMSQO-ds) 3 9.85 (s, 1H), 8.46 (s, 1H).

Step-2: To the solution of 3,4-dibromothiophene-2-carbaldehyde (11 g, 40.74 mmol) in
DMF (110 mL) was added ethyl thioglycolate (6 g, 48.88 mmol), potassium carbonate (17
g, 123.9 mmol) and 18-Crown-6 (1 g, 4.03 mmol). The reaction mixture was allowed to
stir at 70 °C for 2 h. After completion of the reaction as indicated by LCMS, the reaction
mixture was poured into ice cold water (200 mL). The solid was filtered and washed with
water. The residue was dried under vacuum to give 6-bromothieno [3, 2-b] thiophene-2-
carboxylate (12.5 g, Quantitative). "H NMR (400 MHz, DMSQO-ds) & 8.31 (s, 1H), 8.12 (s,
1H}, 4.33 (q, J=7.1 Hz, 1H), 1.32 {1, J=6.8 Hz, 3H).

Step-3: To the solution of ethyl 6-bromothieno [3, 2-b] thiophene-2-carboxylate (12.5 g,
42.94 mmol) in THF:Water (1:1) (120 mL) was added lithium hydroxide monchydrate (5.4
g,129.26 mmol) and the reaction mixture heated at 70 °C for 3 h. After completion of the
reaction as indicated by TLC, the reaction mixture was poured into water (200 mL) and
acidified with 1N HCI (pH ~4), white precipitates were obtained which were filtered and
dried under vacuum to give 6-bromothieno[3,2-b]thiophene-2-carboxylic acid (8.6, 76%).
TH NMR (400 MHz, DMS0O-ds) d 13.54 (s, 1H), 8.21 (s, 1H), 8.08 (s, 1H).

Step-4: To a degassed solution of 6-bromothieno[3,2-b]thiophene-2-carboxylic acid (4.3
g,16.34 mmol) in N-Methyl-2-pyrrolidone (45 mL) was added potassium carbonate (0.33
g, 2.45 mmol) and silver acetate (0.27 g,1.63 mmol). The reaction mixture was heated at
120 °C for 3 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water (200 mL) and extracted with ethyl acetate (2 x 200 mL). The
combined organic layer was washed with brine (4 x 200 mL), dried over Na:S04 and
evaporated under vacuum. The crude product was subjected to silica gel column
chromatography to give 3-bromothieno[3,2-b]thiophene (3 g, 41.89%). '"H NMR (400
MHz, DMSO-ds) 8 7.82 (s, 1H), 7.79 (d, J=5.1 Hz, 1H), 7.56 (d, J=5.1 Hz, 1H).

Step-5: To a degassed solution of 3-bromothieno[3, 2-blthiophene (3.6 g, 16.43 mmol)
and DIPEA (4.25 g, 32.86 mmol) in dioxane (36 mL) was added Xantphos (0.95 g, 1.64
mmol), Pdzdbas (0.75 g,0.82 mmol) and benzyl mercaptan (2.04 g, 16.43 mmol). The
reaction mixture was heated at 100 °C for 3 h. After completion of the reaction as
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indicated by TLC, the reaction mixture was filtered through celite and the filtrate poured
into water (100 mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic
layer was washed with brine (2 x 200 mL), dried over Na>SQ, and evaporated under
vacuum. The crude product was subjected to silica gel column chromatography to give
Int-Y4-AS5 (3.4 g, 78.86 %). '"H NMR (400 MHz, DMSO-dg) 8 7.71 (d, J=5.2, 1H), 7.53 (s,
1H), 7.46 (d, J=5.2 Hz, 1H), 7.29-7.21 (m, 5H), 4.23 (s, 2H).

Step-6: To a stirred solution of 3-(benzylthio)thieno[3,2-b]thiophene (3.4 g, 12.85 mmol)
in acetic acid (68 mL) and water (6.8 mL) was added N-chlorosuccinimide (5.18 g, 38.87
mmol) in portions at room temperature. The reaction mixture was stirred for 2 h. After
completion of the reaction as indicated by TLC, the reaction mixture was evaporated
under vacuum and then partitioned between water (150 mL) and ethyl acetate (150 mL).
The organic layer was washed with water (150 mL), dried over Na:S04 and evaporated
under vacuum. The crude product was subjected to silica gel column chromatography to
give the title compound, Int-Y4 (2.9 g, 93.75%).

Svynthesis of benzold][ 1, 3ldioxole-5-sulfonyl chloride (Int-Y5

Sulfury! chloride %0
o0 B ey
o Step-1 O
Int-Y5

Step-1: To a solution of benzo[d][1,3]dioxole (5 g) in DCM (50 mL) was added sulfuryl
chloride (3 mL) at 0 °C and stirred for 5 min. After completion of the reaction as indicated
by TLC, the reaction mixture was poured into ice water and extracted with ethyl acetate.
The combined organic layer was washed with brine, dried over Na-$S04 and evaporated
under vacuum to give the title compound, Int-¥5, as a liquid (3 g, 33.2 %).
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Synthesis of 4.5-dichlorothicphene-3-sulfonyl chloride (Int-Y6)

SI Brz, DCM SI Br Br,. DCM SI Br  Zn, AcOH S
C—4 C—\ Cl Cl |
Step-1 ASJ/ Step-2 3 Br Step-3 N Br
Cl Cl Cl Cl
Int-Y6-A1 Int-Y&-A2 Int-Y6-A3
BnSH,Pdz2(dba)s, Step-4
Xantphos,Dioxane
AcOH:H.O
S I NCS ol S ]
;,S/’\ Step-5 SBn
cl o qa Cl
Int-Y6 Int-Y6-A4

Step-1: To a solution of 2,3-dichlorothiophene (10 g, 65.34mmol) in CH2Cl> (100 mL) was
added bromine (10.10 mL, 196.0 mmol} at 0 °C and the reaction mixture allowed to stir at
room temperature for overnight. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into saturated sodiumthiosulfate solution (200 mL) and
extracted with DCM (2 x 200 mL). The combined organic layer was washed with sodium
thiosulfate solution (200 mL), brine (200 mL) and dried over Na,S0Q, and evaporated
under vacuum to give Int-Y6-A1 (15 g, 98.98 %).

Step-2: To the solution of 5-bromo-2,3-dichlorothiophene (15 g, 64.67mmol) in CH2Cl2
(150 mL) was added bromine (10.0 mL, 194.0 mmol) at 0 °C and the reaction mixture
allowed to stir at room temperature for 72 h. After completion of the reaction as indicated
by TLC, the reaction mixture was poured into saturated sodiumthiosulphate solution (250
mL) and extracted with DCM (2 x 300 mL). The combined organic layer was dried over
Na;$S0, and evaporated under vacuum. The crude was purified by silica gel column
chromatography to give Int-Y6-A2 (15.5 g, 75.20 %).

Step-3: To the suspension of 4,5-dibromo-2,3-dichlorothiophene (10 g, 26.23mmol) in
acetic acid (50 mL), Zn dust (8.56 g, 131.11mmol) was added and the reaction mixture
heated at 100 °C overnight. The reaction mixture was filtered through celite and the
filtrate partitioned between water (300 mL) and ethyl acetate (500 mL). The organic layer
was washed with saturated solution of sodium bicarbonate (5 x 300 mL), dried over
NazS0,4 and evaporated under vacuum to give crude product. The crude product was
purified by silica gel column chromatography to give Int-Y6-A3 (5.76 g, 77.19%).
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Step-4: To a degassed solution of 4-bromo-2,3-dichlorothiophene (3 g, 12.93 mmol) and
DIPEA (5.53 g, 32.33mmol) in dioxane (30 mL), Xantphos (1.49 g, 2.58 mmol), Pdzdba;
(1.18 g, 12.93 mmol) and benzyl mercaptan (2.4 g, 19.40mmol) was added and the
reaction mixture heated at 100 “C overnight. After completion of the reaction as indicated
by TLC, the reaction mixture was filtered through celite and the filtrate was poured into
water and extracted with ethyl acetate. The combined organic layer was washed with
brine, dried over Na>S04 and evaporated under vacuum. The crude mixture was purified
by silica gel column chromatography to give Int-Yé6-A4 (2.5 g, 70.23 %).

Step-5: To a stirred solution of 4-(benzylthio)-2,3-dichlorothiophene (2 g, 10.90 mmol) in
acetic acid (27 mL) and water (3 mL), N-chlorosuccinimide (4.36 g, 32.70mmol) was
added in portions at room temperature and stired for 1 h. After completion of the reaction
as indicated by TLC, the reaction mixture was poured into water and extracted with ethyl
acetate (3 x 25 mL). The combined organic layer was washed with brine, dried over
Na:zSO4 and evaporated under vacuum give the title compound, Int-Y6, (3.81 g,
Quantitate). It was used immediately for the next step without analysis.

Synthesis of 2.5-dichlorothiophene-3-sulfonyl chloride {Int-¥7)

BnSH
NCS ﬁﬂ"é*.‘,”“"s NCS
2dbag
Br  AcOHWater Br  dioxane / SBn AcOHMWater / 50,01
q Cl—q c I cl |
57 Step-1 S a1 Step-2 57 Step-3 57 e
Int-Y7-A1 Int-Y7-A2 Int-¥7

Step-1: To a solution of 3-bromo-2-chlorothiophene (5.0 g, 25.3 mmol) in AcOH (5 mL)
was added N-chlorosuccinimide (3.58 g, 26.8 mmol) and the mixture was heated at

100 °C for 4 h. After completion of the reaction as indicated by TLC, the reaction mixture
was quenched with ice water and extracted with ethyl acetate (3 x 50 mL). The combined
organic layer was dried over Na:SO4 and concentrated under vacuum. The crude was
purified by silica gel column chromatography to obtain Int-Y7-A1 (5.2 g, 97.96 %). 'H
NMR (400 MHz, DMSO) & 7.36 (s, 1H).

Step-2: To a degassed solution of 3-bromo-2,5-dichlorothiophene (5.0 g, 21.5 mmol) and
DIPEA (2.55 mL, 32.3 mmol) in dioxane (20 mL) was added Xantphos (2.49 g, 4.31
mmol), Pdz{dbaz) (1.97 g, 2.15 mmol) and benzyl mercaptan (2.55 mL, 32.3 mmol). The
reaction mixture was heated at 100 °C for 16 h. After completion of the reaction as
indicated by TLC, the reaction mixture was filtered through celite and the filtrate poured
into water (100 mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic
layer was washed with brine, dried over Na:SQ4 and evaporated under vacuum to give
Int-Y7-A2 (5 g, 84.75 %). '"H NMR (400 MHz, DMSOQ): § 7.32-7.23 (m, 6H), 4.21 (s, 2H).
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Step-3: To a stirred solution of 3-(benzylthio)-2,5-dichlorothiophene (3.86 g, 14.0 mmol)
in acetic acid (25 mL) and water (5 mL) was added N-chlorosuccinimide (6.61 g, 42.0
mmol) in portions at room temperature and stirred for 1 h. After completion of the reaction
as indicated by TLC, the reaction mixture was poured into water {25 mL) and extracted

5  with ethyl acetate (3 x 25 mL). The combined organic layer was washed with brine, dried
over Na»,S0Q4 and evaporated under vacuum to give Int-Y7. The crude mixture was used
immediately for the next step without analysis.

The following intermediates were made according to the procedure described for Int-Y1.
10

Synthesis Table 2

Analytical

Structure Compound ID Precursor
data

S Used
g,:o benzo[blthiophene-3-sulfonyl Br without

i Cl chloride / i
g s analysis

% ) Used
O g—;O [1,1-biphenyl]-3-sulfonyl O without

~ Br
Cl chloride O .
analysis

Synthesis of benzenesulfinamide {Int-A-2.1

O
C-S-?.;o g (COCI); Toluene ?SI)
©/ ~c) Na:803 NaHCO, @/ “ONa NH;in EA @/ “NH,
0
Water, 100 “C Step-2
Step-1 Int-A1.1 Int-A2.1

15  Step-1: A mixture of benzenesulfonyl chloride (15 g, 84 mmol), sodium sulphite (21.4 g,
160 mmol) and sodium bicarbonate (14.1 g, 16 mmol) in water (60 mL) was heated at
100 °C for 1 h. After completion of the reaction, water was removed under vacuum. The
solid was refluxed in ethanol (150 mL) for 30 min and filtered. The filtrate was
concentrated under vacuum to obtain Int-A-1.1 as a white solid (13 g, 94 %). MS-ESI(-
20 ve): 140.9 (M-Na).

Step-2: Oxalyl chloride (6 mL, 66 mmol} was added drop-wise to a stirring suspension of
sodium benzenesulfinate (10 g, 60 mmol) in toluene (100 mL) at 0 °C and allowed to stir
at room temperature for 2 h. A mixture of 30 % aqueous ammonia (60 mL) and ethyl

25 acetate (60 mL) was added to the reaction mixture and stirred for additional 1 h. After
completion of the reaction as indicated by TLCthe reaction mixture was poured into water
and extracted with ethyl acetate. The combined organic layer was washed with brine,

CA 03157947 2022- 5-10
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dried over Na;S04 and evaporated under vacuum to give the title compound, Int-A-2.1,
as an off-white solid (5.5 g, 65 %). MS-ESI: 142.04 (M+H).

Synthesis of sodium thiophene-2-sulfinate (Int-A-2.20)

Na, S0,
94 Na,CO3 o (COCI), Toluene Q
s S’:CI Water, 100°C =~ o S‘ONa NH3 in EA <Sj5"|\u-|2
g Step-1 \ Step-2 \
5 CAS: 16629-19-9 IntoA1-2.20 Int-A-2.20

A mixture of thiophene-2-sulfonyl chloride (5 g, 27 mmol), sodium sulphite (6.9 g, 54
mmol) and sodium bicarbonate (5.8 g, 54 mmol) in water (30 mL) were heated at 100 °C
for 1 h. After completion of the reaction, water was removed under vacuum. The solid

10  was refluxed in ethanol (50 mL) for 30 min and filtered. The filirate was concentrated
under vacuum to obtain Int-A1-2_20 as a white solid (5 g, 100 %). It was used further in
the next step.

Oxalyl chloride (4.48 mL, 35 mmol) was added drop-wise to a stirring suspension of

15 sodium thiophene-2-sulfinate (5 g, 29 mmol) in toluene (20 mL) at 0 °C and the mixture
was allowed to stir at room temperature for 1 h. A mixture of 30 % aqueous ammonia (20
mL) and ethyl acetate (20 mL) was added to the reaction mixture and stirred for additional
1 h. After completion of the reaction as indicated by TLC, the reaction mixture was poured
into water and extracted with ethyl acetate. The combined organic layer was washed with

20 brine, dried over Na>S04 and evaporated under vacuum to give the title compound,
Int-A-2.20, as an off-white solid (3 g, 69 %). LCMS ESI (m/z): 148.1 (M+H).

The following intermediates were made according to the procedure described for

Int-A-2.1.
25
Synthesis Table 3
Compound
Structure IIIJD " Precursor Analytical data
® o
11
S. i LCMS ESI (m/z): 175.8
NH Int-A-2.4 ~ci
IO io]
Cl Cl
2 2.0 LCMS ESI (m/z): 159.9
F S<NH, Int-A-2.5 F Sl s
(M+H)
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Synthesis Table 3
Structure Com::)ound Precursor Analytical data
TH NMR (400 MHz,

% e DMSO-de) 5 7.80 (d, J =
C':@/S“NHZ Int-A-2.6 C'D/S‘u 8.4 Hz 1H), 7.79 (s, 1H),
cl ol 7.59 (d, J = 8.4 Hz, 1H),

6.49 (s, 2H)
¢ 0 cl Q.
Cl 8 cl &7 LCMS ESI (m/z): 209.9 &
- Int-A-2.7 S
F 0 P20
S NH, A2 S Sl LCMS ESI (m/z2):
' 178.0(M+H)
F F
;‘i," Ef,o LCMS ESI (m/z): 156.1
NH, Int-A-2.9 \©/ Cl (M+H)
Es') ‘;i,"z,o LCMS ESI (m/z): 156.1
/©/ NH, Int-A-2.10 /@/ cl (M+H)
H NMR (400 MHz,
o DMSO-de) & 7.45 (dd, J=
E‘LNH IntA2 11 D/SOzCI 8.4 Hz, 1H), 7.43 (s, 1H),
j@/ 2 ‘ MeG 7.05 (d, J= 8.4 Hz, 1H),
MeO 6.09 (s, 2H), 3.81 (s, 3H),
2.18 (s, 3H)
1H NMR (400 MHz,
q R0 | DMSO-ds) 5 7.84 (dd, 1H),
S NH, Int-A-2.12 Sel 7.22 (ddd, 1H), 7.14 (dd,
E F 1H), 6.06 (s, 2H), 2.36 (s,
3H)
H NMR (400 MHz,
't Q0 | DMSO-de)57.54(d, J=
/@/S‘NHZ Int-A-2.13 /©/S“cn 8.8 Hz, 2H), 7.06 (d, J= 8.8
MeO MeO Hz, 2H), 6.13 (s, 2H), 3.75
(s, 3H)
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Synthesis Table 3
Compound
Structure II:) Precursor Analytical data
120 LCMS ESI (m/z):
Int-A-2.14 S<al (mz)

184.0(M+H)

e

LCMS ESI (m/z): 198.5

S NH, | Int-A-2.15 ~Cl (M+H)

C
ISI,
)\Ej \NHZ

St

o
0

W

2Re)

LCMS ESI (m/z):
167.0(M+H)

Int-A-2.16

rd
o
o

H NMR (400 MHz,
DMSO-ds) 3 7.47 (S, 1H),
Q o 7.36 (dd, J=8.4 Hz, 1H),

X
o)

SeNH, Int-A-2.17 53 6.86 (d, J=8.4 Hz, 1H),
o o 6.08 (s, 2H), 4.58 (t, J=8.8
Hz, 2H), 3.21 (t, J=8.8 Hz,
2H)
B g B E\,')»:’O LCMS ESI (m/z): 220.0 &
r “NH, Int-A-2.18 r\@/ ~Cl 222 0(M+H)
o)
O 1 @ E,,O LCMS ESI (m/z): 217.1
O “N H, Int-A-2.19 O ~Cl (M+H)
L g
& o0 N A LCMS ESI
s Int-A-2.21 S (M/2):148.0(M+H)
NH, " Ya
0 0
i 1,0 LCMS ESI (m/z):181.8

“cl (M+H)

S-S~ Int-A-2.22
NH :
0
1]

NH- Int-A-2.23

Q
“ 0
=Q| =
(75}

n
/

LCMS ESI (m/z):
181.90(M+H)

S/ Em
z
T
N

Q
0
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Synthesis Table 3
Structure Com::)ound Precursor Analytical data
5 o TH NMR (400 MHz,
i .0 DMSO-ds) 5 7.09 (d, J =
S-S \H Int-A-2.24 S~ -5 de) (
‘U 2 ﬂ 3.6 Hz, 1H), 6.85 (d, 1H),
6.50(s, 2H), 2.46 (s, 3H).
g 2.0 LCMS ESI (m/z): 161.9
S-S nh, Int-A-2.25 S<S¢ e
\ ! A\ (M+H)
TH NMR (400 MHz,
o) R
- . R o _soci | DMSO-ds)57.44-7.42 (m,
H?J/&NHZ ntA226 | Y 1H), 7.32-7.30(m, 1H),
N } F 6.85 (t, J=55.6 Hz, 1H),
465 (s, 2H)
O g O E«,O LCMS ESI (m/z):192.4
O \NHZ Int-A-2.27 O ~Cl (M+H)
{';') 2.0 LCMS ESI (m/z): 192.3
“NH, Int-A-2.28 ~cl (M+H)
1H NMR (400 MHz,
[‘ o O o DMSO-ds) 5 8.30-8.26 (m,
11 II,O —
L & 2H), 8.05 (d, J= 7.6 Hz,
~ Int-A-2.29 S
NH; n c 1H), 7.90(d, J= 7.6 Hz,
Cl cl 1H), 7.80-7.73 (m, 2H),
6.37 (s, 2H)
G i') O ('s?,’/o LCMS ESI (m/z): 207.8
O “NH; Int-A-2.30 O ~cl (M+H)
F F
O g Q
“NH; o 1.0 LCMS ESI (m/z): 268.1
Int-A-2.31 ~
SO T ™ w SROL ooy
i 7.0 LCMS ESI (m/z): 198.16
s mM/Z). .
S NH, Int-A-2.32 S3a (mz)
| | (M+H)
s S
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Synthesis Table 3
Structure Com::)ound Precursor Analytical data
TH NMR (400 MHz,
. ES? . 58?,,0 DMSO-ds) & 8.10-8.00 (m,
| NH, Int-A-2.33 el 1H), 7.94-7.92 (m, 1H),
7.68 (s, 1H), 7.45-7.40(m,
2H), 6.75 (S, 2H)
7 P\ Ny 80 LCMS ESI (m/z): 204.2
S m/z): .
Xy Int-A-2.35
S $_d NH, ™ S (M+H)
o
E 0 LCMS ESI (m/z): 156.2
“NH, Int-A-2.36 s MeH)
L2 Q.0 LCMS ESI (m/z): 160.1
S \\S, N .
- Int-A-2.37 X
Gt [men | &% | e
1H NMR (400 MHz,
F-F o ~NF o o | DMSO)57.59 ¢t J=8 Hz,
N
o) Sigh, | IntA-2.38 0! s? 1H), 7.54-7.32 (m, 2H),
\O/ \©/ © | 7.32 (1, J=66Hz, 1H),6.40
(s, 2H)
2 FiC 50,01 LCMS ESI (m/z): 210.1
FoC Ssnn, | IntA-2.39 e
(M+H)
(o]
! FsCO SO0l [ LCMS ESI (m/z): 226.1
F4CO Ssnn, | Int-A-2.40 (miz)
(M+H)
NH SO,CI
Y SONH, A4 / 2 LCMS ESI (m/z): 182.1
cl | A< cl | (M+H)
) S
s. 3 | S 80,Cl LCMS ESI (m/z): 204.1
~NH AL 2 Z). .
% 2 Int-A-2.42 r\%]’ (M)
S S
D %0
o & " o & LCMS ESI (m/z): 186.33
¢ :©/ NH, Int-A-2.43 { D/ Cl (M+H)
o o)

CA 03157947 2022- 5-10




WO 2021/123237 PCT/EP2020:/087126

-113-
Synthesis Table 3
Structure Com::)ound Precursor Analytical data
3 ‘ S I
Cl—& .0 A C—\ o LCMS ESI (m/z):
’S:L? Int-A-2.45 g7 216.0 & 218.1 (M & M+2)
Cl NH, a g a
?é SOL | LeMs ESI (miz): 217.9
7 “NH; Int-A-2.46 mﬂ T
Cl | sNg| (M+H)
ST ¢l

Synthesis of 3-chloro-2-flucrobenzenesulfinamide (Int-A-2.2)

HOY ; =
H) LIHMDS, o
£ o F oo @ THF Sat NH,CI, & 2
n.0 TPP,TEADCM ( - 16h ~
CI\@’,S\Cl i, 16 h C \@,S\O\ o - NHz
Step-1 Step-2

Int-A1-2.2 Int-A-2.2

5 Step-1: To a stirred solution of 3-chloro-2-flucrobenzenesulfonyl chloride (5 g, 21.8
mmol) in DCM (50 mL), TEA (30.41 mL, 218.2 mmol), L-Menthol (3.4 g, 21.8 mmol) and
triphenylphosphine (5.72 g, 21.8 mmol) were added at 0 °C and stirred for 16 h at room
temperature. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water and extracted with DCM. The combined organic layer was washed

10  with brine, dried over Na-SO, and evaporated under vacuum. The crude was purified by
silica gel column chromatography (ethyl acetate/ hexane: 1:9) to give Int-A1-2.2 as a
solid (4 g, 55.09 %). LCMS ESI (m/z): 349.8 (M+18).

Step-2: To a stirred solution of Int-A1-2.2 (4 g, 12.01 mmol) in THF (40 mL) was added

15 1 M LIHMDS in THF (3.50 mL, 18.02 mmol) at O °C and allowed to stir at 0 °C for 1.5 h.
Saturated NH4Cl solution (32 mL) was added to the reaction mixture at 0 °C and stirred
for additional 5 h at room temperature. After completion of the reaction as indicated by
TLC, the reaction mixture was poured into water and extracted with ethyl acetate. The
combined organic layer was washed with brine, dried over Na;S0, and evaporated under

20 vacuum to give the title compound, Int-A-2.2, as an off-white solid (1.5 g, 65.21 %).
LCMS ESI (m/z): 193.9 and 195.9 (M+H).

The following intermediates were made according to the procedure described for

Int-A-2.2.
25
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Synthesis Table 4
Structure Comlil:;ound Precursor Analytical data
cl 'OS' cl g‘ﬁo LCMS ESI(m/z): 176.0 & 178.0
\©/ “NH, Int-A-2.3 \©/ ~cl (M+H)
? %0

NS S NH, Int-A-2.34 Usic. LCMS ESI(m/z): 143.0(M+H)

= =

10

15

20
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Synthesis of 3-phenoxybenzenesulfinamide (Int-A-2.44)

(COCI )2 Toluene
©/ \©/Bf then s%(g) NCS @/
Step-1

Int-A-2.44-A1 Int-A-2.44

NH3 in EA

Step-1: To a stirred solution of 1-bromo-3-phenoxybenzene (3 g, 12.0 mmol) in THF (20
mL) was added n-BuLi (8 mL, 12.0 mmol, 1.6M in THF) at -78 °C and stirred for another 1
h at same temperature. SO- was purged into the reaction mixture for 1 h, at same
temperature. After completion of the reaction, the reaction mixture was filtered and the
residue triturated with ether/pentane and dried under vacuum to give 3-
phenoxybenzenesulfinate (1.9 g, 84.92 %). The isolated Li-salt was readily used in next
step.

Step-2: To a suspension of lithium 3-phenoxybenzenesulfinate (1.97 g, 8.2 mmol) in
toluene (20 mL), oxalyl chloride (1.4 mL, 16.4 mmol) was added at 0 °C and the reaction
mixture allowed to stir at room temperature for 1 h. A mixture of 30 % aqueous ammonia
(30 mL) and ethyl acetate (30 mL) was added to the reaction mixture and stirred for an
additional 1 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water (100 mL) and extracted with ethyl acetate (3 x 100 mL). The
combined organic layer was washed with brine, dried over NaxSO, and evaporated under
vacuum. The crude was purified by silica gel column chromatography (ethyl acetate/
hexane: 1:1) to give 3-phenoxybenzenesulfinamide as an off-white solid (1.1 g, 57.50 %).
LCMS ESI (m/z): 234.3 (M+1).
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Synthesis of 4-flucrothicphene-2-sulfinamide (Int-F-3.0)
o

/\)I\OCH;, DIPEA, o
cat. Pd,(dba)s/Xantphos ’/—( F. o_/—l(
Z_)\ T\}- OCH;, MCPBA \m—é OCH; —>
s

]
1,4-dioxane, 110°C DCM, rt

Int-F-1.0 Int-F-2.0 INtF1-2.0
CAS: 32431-65-5 Step-1 Step-2

F

1. NaOEt, MeOH
' ns"o

2. (GOCl),, toluene, g N H
NH; (g) -78 °C to rt 2
Int-F-3.0

Step-3

Step-1: A mixture of Int-F-1.0 (450 mg, 2.5 mmol), methyl 3-mercaptopropionate (0.269
mL, 2.5 mmol), Pdz(dba)s:(57 mg, 0.062 mmol), Xanthphos (72 mg, 0.12 mmol), and
DIPEA (0.86 mL, 5.0 mmol) were heated in dioxane (6 mL) for 2 h. The mixture was
cooled to room temperature and filtered through short celite column. The solvent was
evaporated and the residue was purified by column chromatography on silica gel column
eluting by a mixture of light petroleum ether and EtOAc (10 : 1) to give Int-F-2.0 (483 mg,
82%) which was subjected to Step-2.

Step-2: m-CPBA (1.12 g, 6.5 mmol)} was added portionwise to a stirred solution of Int-F-
2.0(1.12 g, 6.5 mmol) in DCM (17 mL) at O °C. The mixture was warmed gradually to
room temperature and stirred overnight before quenching the reaction with an aqueous
solution of Na:$;03 (5 M) at O °C. The organic phase was washed with water, dried over
Na>SO, and evaporated. The residue was purified by column chromatography on silica
gel column eluting by a mixture of light petroleum ether and EtOAc (2: 1 -1 : 1) to give
Int-F1-2.0 (518 mg, 95%) which was subjected to Step-3.

Step-3: Int-F1-2.0 (613 mg, 2.03 mmol) was dissolved in refluxing methanol (20 mL). A
solution of 21% sodium ethoxide in ethanol (0.76 mL 2.03 mmol) was added and the
resulting solution cooled to room temperature. The reaction mixture was concentrated
and the remaining solid dried in vacuo. The residue was suspended in toluene (+ 2 drops
of DMF) and to this was added oxalyl chloride at room temperature. The resulting mixture
was stirred for 1 h then cooled to -78 °C and NH; was passed through. The mixture was
evaporated and the residue purified by column chromatography to give Int-F-3.0 (272 mg,
81%). 'H NMR (300 MHz, Chloroform-d) 5 7.23 (dd, J= 1.9, 1.2 Hz, 1H), 7.01 (dd, J=
1.9, 0.6 Hz, 1H), 4.54 (s, 2H).

The following intermediates were made according to the procedure described for
Int-F-3.0.
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Synthesis Table 5
Structure Compound ID Precursor Analytical data
B H NMR (300 MHz,
o Ph‘—©/ Chloroform-a) 5 7.58 —
on @’S‘NHZ Int-F-3.1 s 7.47 (m, 3H), 7.47 = 7.31
s (m, 3H), 7.19(d, J= 5.1
CAS:10353-18-1 |, 1h), 4.46 (s, 2H).
TH NMR (400 MHz, CDCls)
Ph 7.57 (d, J= 5.1 Hz, 1H),
Ph O =y B 7.55—7.51(m, 2H), 7.46 —
> NH, Int-F-3.2 \$ 7.36 (m, 3H), 7.20 (d, J=
NS 5.1 Hz, 1H), 4.40 (bs, 2H).
CAS: 10341-87-4 | UPLCMS ESI (m/z): 224.2
(M+H)*

Svnthesis of tert-butyl ((25)-4-methyl-1-oxo-1-((phenylsulfinyl}amino)pentan-2-
ylicarbamate (Int-A-3.1)

O
. s,
N o :)
O NH
Q Boc”
- Int-X1 S\
©/S NH. n DBU, DCM @/ )JV\I/
Int-A2.1 Int-A3.1

To a stirred solution of benzenesulfinamide (5.3 g, 37 mmol) in DCM (50 mL) was added
DBU (11.2 g, 74 mmol) followed by Int-X1 (14.8 g, 45 mmol) at room temperature and
stirred for 3 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water and extracted with ethyl acetate. The combined organic layer was

10  washed with brine, dried over Na=50. and evaporated under vacuum to give crude
product. The crude product was purified by silica gel column chromatography {(ethyl
acetate/ hexane: 1:1) to give the title compound, Int-A-3.1, as a solid (7.8 g, 59 %).
LCMS ESI (m/z): 377.2 (M+Na).

156  The following intermediates were made according to the procedure described for Int-A-
3.1.
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Synthesis Table 6
Structure Int?r- Pre- Pre- LCMS ESI (m/z)
mediate cursor-1 cursor-2
a o
cl 8. N LCMS ESI (m/2):
: Int-A-3.2 | IntA-22 | Intx1
\©/ ”J\L—)/Y n " n 429.1 (M+Na)
HN.
Boc
@ 9 . LCMS ESI (m/z):
C'US“H - Int-A-3.3 | Int-A-23 [ Intx1 411.1 & 413.1
HNL - (M+Na)
9 O
F Sy € Int-A-35 | Int-A25 | Intx1 | “CMSESIm/2):
Ho s 395.2 (M+Na)
“Boc
g i s LCMS ESI (m/z):
N & INtA-3.10 | IntA-2.9 | Int-x1 '
\©/ N™ % 391.2 (M+Na)
HN.
Boc
B
S-Sy g INtA-326 | IntA220 | intxe | HEMSESI(ma):
N 383.1 (M+Na)
HIN.
Boc
o o
s, e LCMS ESI (m/2):
G - -A-3. -A-2. _
T ﬁj::’\[/ intA-327 | IntA221 | nxt | TP S
“Boc
T 9 LCMS ESI (m/z):
C,‘_{j/S‘HJ\‘?’\( IntA-3.28 | Int-A-2.22 | Int-x1 417.1 & 419.1
HN“Boc (M-+Na)
(I? M
LCMS ESI (m/2):
oS SN Int-A-3.29 | Int-A-2.22 | Int-x2 (m2)
N\ H i 417.2 (M+Na)
“Boc
o o
s_ 8. M LCMS ESI (m/z):
N~ S Int-A-3.30 | Int-A-2.23 | Int-x1
<\I HohR 417.15 (M+Na)
Cl “Boc
9 o
LCMS ESI (m/2):
S Sy € INtA-3.31 | Int-A-2.24 | Int-x1 CMS ESI (m/z)
N/ 397.2 (M+Na)
“Boc
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Synthesis Table 6
Inter- Pre- Pre-
Structure j LCMS ESI (m/z)
mediate cursor-1 cursor-2
ol
LCMS ESI (m/2):
S Sy € Int-A-3.32 | Int-A-2.24 | Int-x2 (m/2)
Nl H Z 397.2 (M+Na)
HN..
Boc
9 o
5._S. )J\@yxl/ LCMS ESI (m/2):
N™ Int-A-3.33 | Int-A-2.25 | Int-x1
<\;’< H Sy n n n 397.2 (M+Na)
Boc
¥ JLLSy\( CMS ES
~ LCMS ESI (m/z):
N % IntA-3.38 | Int-A-2.28 | Int-X1
H o S " " b 427.1 (M+Na)
Boc
(l? 0
S (8) LCMS ESI (m/z):
N Int-A-3.39 | IntA-228 | Int-X2
H & 427.2 (M+Na)
“Boc
SUN
S. s LCMS ESI (m/z):
N Int-A-3.40 | Int-A-2.29 | Int-X1
® ”)t;‘.y\]/ ) " " 437.2 (M-1)
Cl \
Boc
L2
S. s LCMS ESI (m/2):
N™ % Int-A-3.41 | Int-A-2.30 | Int-X1
O H W " " ; 445.2 (M+Na)
F A
Boc
o
'ISI
N~ =¢"""NH LCMS ESI (m/2):
Int-A-3.48 | Int-A-2.34 | Int-X1
PN 356.2 (M+Na)
Boc—lle

CA 03157947 2022- 5-10

Synthesis of tert-butyl

28)-4-methyl-1-oxo-1-({thiophen-2-

Isulfinyllamino)pentan-2-

8]
(8]
N. S
J Y
o Boc’NH

Int-A-2.20

ylcarbamate {Int-A-3.20)

NaH,DMF

q
\ I H

o

J'LLS)/\(
HN..
Boc

Int-A-3.20
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To a stirred solution of thiophene-2-sulfinamide (1.0 g, 6.8 mmol) in DMF (5 mL) was
added 60 % NaH (0.16 g, 6.8 mmol) at O °C and stirred for another 1 h at the same
temperature. Int-X1 (2.23 g, 6.8 mmol) was added to the reaction mixture and stirred for
another 4 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water and exiracted with ethyl acetate. The combined organic layer was
washed with brine, dried over Na>S04 and evaporated under vacuum to give crude
product. The crude product was purified by silica gel column chromatography (ethyl
acetate/ hexane: 1:1) to give the title compound, Int-A-3.20, as a solid (2 g, 81.63 %).

LCMS ESI (m/z): 361.3 (M+1).

The following intermediates were made according to the procedure described for Int-A-

3.20.
Synthesis Table 7
Inter- Pre- Pre-
Structure . LCMS ESI (m/z)
mediate | cursor-1 | cursor-2
9 Q
S~ S LCMS ESI (m/z):
s Int-A-3.4 | IntA-2.4 | Int-X1
/©/ H NH 387.2 (M-1)
Cl 1
Boc
O (8]
ISI s IntA LCMS ESI (m/z):
/@’ l'jll H 349 Int-A-2.4 | Int-X2 387.2 83894
ci NH ' (M+H)
Boc
(l? (o
Ccl S. ) Ao .
H 7 Int-A IntA23 | Intxe LCMS ESI (m/z):
I;JH 3.50 289.1 (M+1-Boc)
Boc
(III) 0O
Cl S. g LCMS ESI (m/z):
H Int-A-3.6 | Int-A-2.6 | Int-X1
cl éoc
(I? 0
Cl S. 5 LCMS ESI (m/z):
N Int-A-3.7 | Int-A-2.6 | Int-X2
Cl 1
Boc
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Synthesis Table 7
Inter- Pre- Pre-
Structure - LCMS ESI (m/z)
mediate | cursor-1 | cursor-2
cCl O O
cl 2 s LCMS ESI (m/z):
\©’ HJ\_),Y It-A-38 | IntA-27 | IntX1 | 445.18447.0
hH (M+Na)
Boc
F O O
g M
TNTOTY LCMS ESI (m/z):
= INt-A-3.9 | Int-A-2.8 | Int-X1
H NH 4132 (M+Na)
3 Boc
(I.'I) O
S JR*‘;!/'\/ Int-A- Int-A- LCMS ESI (m/z):
N % Int-X2 (m/z)
NH 3.11 2.10 391.3 (M+Na)
Boc
(R O
S. g Int-A- Int-A- LCMS ESI (m/z):
uJVY Int-x1 (m2)
,:".' 312 210 391.3 (M+Na)
Boc
9 0
S 5 Int-A- Int-A- LCMS ESI (m/z):
HM o n Intx1 | CMS ESI (miz)
NH 3.13 2.11 421.2 (M+Na)
MeO 1
Boc
9 O
S. S Int-A- Int-A- LCMS ESI (m/z):
HJ\{_J/\( Int-X1 (miz)
NH 314 212 409.2 (M+Na)
F Il30c
'H NMR (400
MHz, DMSO-ds)
5 7.59 (d. 2H),
7.16 (d, 2H),4-
T 5 3.90(m, 1H)
S"NL‘?}J\‘ IntA- kA o | 381 (s, 3H),
O/ H  QH 3.15 213 IR
MeO E': oc 1.70(brs, 1H},
1.50-1.00(m,
2H), 1.39 (s,
9H), 0.95-0.85

(m, 6H)
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Synthesis Table 7
Inter- Pre- Pre-
Structure LCMS ESI (m/z)

mediate | cursor-1 | cursor-2

O O
(1]
S. s Int-A- Int-A- LCMS ESI (m/z):
ﬂjﬁy\l/ X1 {m/z)
NH 3.16 2.14 419.3 (M+Na)
Boc
9 O
5. S Int-A- Int-A- LCMS ESI /Z):
H ; n n InEX1 CMS ESI (m/z)
NH 3.17 2.15 411.3 (M+1)
Boc
9 0O
S. g Int-A- Int-A- LCMS ESI (m/z):
H ; n n T CMS ESI (m/z)
|?"_| 3.18 2.15 411.3 (M+1)
Boc
(i? O
NC S. s Int-A- Int-A- LCMS ESI (m/z):
N“% n n Int-X1 (m'z)
I}IH 3.19 2.16 378.4 (M-1)
Boc
(I? 0
S. 3 Int-A- Int-A- LCMS ESI (m/z):
SOR N o
5 ,}"_' 3.21 217 419.2 (M+Na)
Boc
(l? M
S. ) Int-A- Int-A- LCMS ESI (m/z):
- l:lH 3.22 217 419.3 (M+Na)
Boc
O 0O .
7] LCMS ESI (m/z):
Br Ssn & Int-A Int-A Int-X1 | 433.3 84353
H HIEI 323 218
“Boc (M+Na)
1]
S. (S Int-A- Int-A- LCMS ESI (m/z):
N S n n InEXA CMS ESI (m/z)
H HN 324 219 4531 (M+Na)
‘BOC
D1
S. S Int-A- Int-A- LCMS ESI (m/z):
N : n n INEX2 CMS ESI (m/z)
H ol 3.25 2.19 453.2 (M+Na)
Boc
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Synthesis Table 7

Inter- Pre- Pre-
Structure - LCMS ESI (m/z)
mediate | cursor-1 | cursor-2

O Q
R s 8, MNe neA- | mea- | | LOMSESI niz)
F>"{\j Ho2 3.34 226 4331 (M+Na)

“Boc
9 O
RS Su e Int-A- ntA- | o | LCMS ESI (m/z):
N H 2 3.35 226 410.8 (M+H)
F HN.
Boc
LT
SoyE Int-A- Int-A- N1 LCMS ESI (m/z):
O H Htf! 3.36 227 427 .20 (M+Na)
Boc
(2 Rl
S. s -A- -A- :
N s Int-A, Int-A IntX3 LCMS ESI (m/z)
H Ul 3.37 227 413.1 (M+Na)
Boc
9 O
QO S. S
ﬁ < Int-A- Int-A- LCMS ESI (m/z):
NH Int-X1
cl Boc 3.42 2.31 479.3 (M-1)

O O
O g... /ILLS)/L_/
/@’ \©/ N~ 2 ntA- | ineA- | | LOMS ESI (i)
cl g” 3.43 2.31 481.3 (M+1)

O Q
[}
S, S Int-A- Int-A- LCMS ESI (m/z):
Qj’ N™ % Int-X2 (m'z)
S NH 3.44 232 411.2 (M+1)

O O
1]
S S s Int-A- Int-A- LCMS ESI (m/z):
] H : n n InEXA CMS ESI (m/z)
NH 3.45 2.33 433.10(M+Na)
Ilaoc
2 e CMS ES
S - Int-A- Int-A- LCMS ESI (m/z):
[ N2 Int-X2 (m/z)
NH 3.46 233 433.20(M+Na)
1
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Synthesis Table 7
Structure Inu_er- Pre- Pre- LCMS ESI (m/z)
mediate | cursor-1 | cursor-2
o 0
S. Int-A- LCMS ESI (m/z):
N _A- _
@’ N T sqs | INtA21| Intxa 353.6 (M+1)
‘Boc
o o
QJ/&NJ\@/\l/ Int-A- Int-A- InEX1 LCMS ESI (m/z):
S I H ,?,H 3.51 2.32 411.2 (M+H)
Boc
o O
S. s A Ao :
YWY || [ [
S HN - - -
Boc
(I? Q
8. JL@J\/ A A :
S8 Int-A Int-A X2 LCMS ESI (m/z):
\\ g H ui 3.53 2.35 439.3 (M+Na)
Boc
e 9 LCMS ESI(-ve)
S. Int-A-
N IntA-2.1 | Int-X5 | (m/z): 365.38(M-
H 3.54 "
Boc” )
it Int-A Int-A LCMS ESI (m/z):
SN e A It (m/z):
H S 3.55 2.36 369.4(M+H)
Boc
F Qo O
1] A A .
S Int-A Int-A intxq | LCMS ESI (miz):
Ho & 3.56 237 373.3(M+H)
Boc”
FYF ¢ 1 Int-A- Int-A- LCMS ESI (m/z):
o S\ € Int-X1
H = 3.57 2.38 421.4(M+H)
_NH
Boc
he ? 1 Int-A Int-A LCMS ESI (m/z):
0 5~NJ\®J\/ o | Intx2 (miz)
N 3.58 238 421.4 (M+H)
_NH
Boc
e 1 j)\t,d\ Int-A- Int-A- LCMS ESI (m/z):
o S.y € Int-X3
\©’ N Y 3.59 2.38 407.4(M+1)
~NH
Boc
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Synthesis Table 7
Inter- Pre- Pre-
Structure - LCMS ESI (m/z)
mediate | cursor-1 | cursor-2
9 a
S Int-A- Int-A- M fZ):
FsC S<n (_) n n Int-X1 S{m/z)
Ho 2 3.60 2.39 4459 (M+Na)
Boc”
(IZI) O
FaC Suy JJ{SJ,L/ Int-A- Int-A- X2 MS (m/z):
H R 3.61 239 4452 (M+Na)
“Boc
0o o
F4CO §__N s Int-A- Int-A- IntX1 LCMS ESI (m/z):
\©/ H S 3.62 2.40 461.2 (M+Na)
Boc
79 Int-A Int-A LCMS ESI (m/z)
o AL A )
FiCo Ssn {:) Int-X2 '
H oA 363 2.40 461.2 (M+Na)
Boc
0O 0
LCMS ESI (m/z):
5. M Int-A- Int-A- (m/z)
C'“(/j/ NS 364 241 IntX1 | 395.4 & 397.5
s Boc= N H ' ' (M & M+2)
o O
LCMS ESI (m/z):
8. ,IL@/!\/ IntA- | IntA- (miz)
c,‘@/ N7 Y 365 > 41 IntX2 | 3954 & 397.4
S HNL G (M & M+2)
s 9 5
| S"‘N Int-A- Int-A- LCMS ESI (m/z):
J ) Int-X1
j H o 3.66 2.42 417.4 (M+H)
S 1
Boc
?I j\i/'\/
Int-A- Int-A- LCMS ESI (m/z):
| P~ Sy~ Intx2 (m/z)
I H Z 3.67 2.42 417.4 (M+H)
S HN-Boc
k;.'ll O
S. S Int-A- Int-A- LCMS ESI (m/z):
ETY N Y )
oy 3.68 2.43 399.4 (M+H)
Boc
(I? O
S. /u\@/'\/ Int-A- Int-A- LCMS ESI (m/z):
<° N T Int-X2 (miz)
o HN 3.69 243 399.4 (M+H)
1
Boc
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Synthesis Table 7
Structure Inu_er- Pre- Pre- LCMS ESI (m/z)
mediate | cursor-1 | cursor-2
%) @]
S\ JL@\ o iy . o .
NP VC NG Int-A Int-A nixa | LCMS ESI (miz):
\\ s H 4l 3.70 235 425.2 (M+Na)
‘BOC
(R (o]
o S"‘NJL@V\( Int-A- ntA- | o | LCMS ESI (miz):
©/ \©/ M 3.71 244 447.5 (M+H)
Boc
S
C—x ‘ 20
$” IntA Int-A LCMS ESI (m/z):
Cl HN O A T _
3.72 245 Int-X1 372983749
A (M-586)
HR
Boc
2 9 LCMS ESI (m/z):
8. INtA- | IntA- CMS ESI (m/z):
Vi N H Int-X1 429.1 & 431.1
Cl | H HN- 3.73 2.46
S Boc (M & M+2)
Cl
(") O
UPLCMS ESI
N S<y NHBoc IntoA !
H Int-F-3.1 Int-X1 {(m/z). 437.4
S CH3 374
(M+H)*
CH;
Ph 9
i S“‘N NHBoc Int-As UPLCMS ESI
Y H Int-F-3.2 Int-X1 {m/z): 437 .4
8 CHj3 3.75
(M+H)*
CH,
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Synthesis of tert-butyl ((25)-1-({(amino{oxo)(phenyl}-A&-sulfanylideng)amino)-4-methyl-1-
oxopentan-2-yljcarbamate and tert-butyl ({8)-1-(({R)-amino(oxo){phenyl)-AB-
sulfanylidene)amino)-4-methyl-1-oxopentan-2-yl)carbamate (Int-A-4.1, Int-A-4.1-Fr-1 and

Int-A-4.1-Fr-2
1 t+-BuOC!, THF then Q NH2
SoAE NH ,OH R /7
= N
Boc HN\
Int-A3.1 Boc
Int-Ad.1
NHy Q Ha
Chiral c‘)‘s‘“ “s"N
separation " N + N
—_— © ()
HN' HN
éOC éDC
5 Int-A4.1-Fr-1 Int-A4.1-Fr-2

To a stirred solution of (Int-A-3.1) (1 g, 2.8 mmol) in THF (10 mL}) was added tert-butyl
hypochilorite (0.40 mL, 3.6 mmol) at 0 °C and stirred for another 1 h at the same
temperature. 30 % Ammonia solution (15 mL) was added to the reaction mixture and

10  allowed to stir at room temperature for 1 h. After completion of the reaction as indicated
by TLC, the reaction mixture was poured into water and extracted with ethyl acetate. The
combined organic layer was washed with brine, dried over NaS0O, and evaporated under
vacuum. The crude was purified by silica gel column chromatography (ethyl acetate/
hexane) to give the title compound, Int-A-4.1, as a mixture of diastereomers (0.40 g, 28

15  %). LCMS ESI (m/z): 270.0 (M+H-Boc).

The diastereomers were separated by chiral prep HPLC (Column: YMC CHIRALART

CELLULOQSE_SC, Mobile phase: A= 0.1 % DEA in Heptane, B = IPA: ACN (70:30), A:B =

75:25) to give Isomer-1 and Isomer-2. These isomers were eluted at retention time 8.73
20 min (Isomer-1) and 13.68 min {Isomer-2).
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Synthesis of tert-bu
methyl-1-oxopentan-2-ylycarbamate (Int-A-4.20-Fr-1 and Int-A-4.20-Fr-2)

Q +-BuOCl, o
L4 . THF then \‘SJ" Haz
@/ N G NH40H ' Y
“Boc

HN
éoc
Int-A-3.20 Int-A4.20
Chiral R NH» Q\S,N Ha
Separation - S{‘N + \\N
- QU () \ (S)
HN HN
éoc éoc

Int-A4.20-Fr1 and Int-A4.20-Fr-2

5  To a stirred solution of (Int-A-3.20) (1 g, 2.7 mmol) in THF (& mL) was added tert-butyl

hypochlorite (0.39 mL, 3.6 mmol) at O °C and stirred for 1 h at the same temperature. 30
% ammonia solution (15 mL) was added to the reaction mixture and ammonia gas purged
at 0°C. The reaction mixture was allowed to stir at the same temperature for 2 h. After
completion of the reaction as indicated by TLC, the reaction mixture was poured into

10  water and extracted with ethyl acetate. The combined organic layer was washed with
brine, dried over Na;$S04 and evaporated under vacuum to give the crude product. The
crude was purified by silica gel column chromatography to give the tile compound, Int-A-
4.20, as a mixture of diastereomers (0.180 g, 17 %). LCMS ESI (m/z): 376.3 (M+H).

15  The diastereomers were separated by chiral prep HPLC, DIACEL Chiral PAK_IG, Mobile
phase: A=0.1 % DEA in Heptane, B = IPA: ACN (75:30), A:B =85:15) to give Isomer-1
and Isomer-2. These isomers were eluted at retention time 10.25 min (Isomer-1) and
156.27 min (Isomer-2).

20 The following intermediates were made according to the procedure described for Int-A-
4.1.
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.2

Int-A-4.2-Fr-1

Int-A-4.2-Fr-2

Int-A-3.2

LCMS ESI (m/z): 444.0
& 4464.1 (M+Na)

Chiral prep HPLC:
DIACEL
CHIRALPAIK_IG

Mobile phase:
Heptane_IPA-
MeOH(70-30)_70:30

Isomer-1 (Fr-1):
Retention time: 13.81
min

Isomer-2 (Fr-2):
Retention time: 19.94
min

Int-A-4.3

Int-A-4.3-Fr-1

Int-A-4.3-Fr-2

Int-A-3.3

LCMS ESI (m/z): 426.2
& 428.1 (M+Na)

Chiral prep HPLC:
DIACEL
CHIRALPAK_IG

Mobile phase:
Heptane_IPA-ACN(70-
30)_80:20

Isomer-1 (Fr-1):
Retention time: 9.03
min

Isomer-2 (Fr-2):
Retention time: 18.85
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.50

Int-A-4.50-Fr-1

Int-A-4.50-Fr-2

Int-A-3.50

LCMS ESI (m/z): 304.1
(M+1-Boc)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Hexane_IPA-
MeOH(70-30)_90:10

Isomer-1 (Fr-1):
Retention time: 10.66
min

Isomer-2 (Fr-2):
Retention time: 15.78
min

Int-A-4.4

Int-A-4.4-Fr-1

Int-A-4.4-Fr-2

Int-A-3.4

LCMS ESI (m/z): 304.1
(M+1-Boc)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_|PA-
MeOH(70-30)_70:30

Isomer-1 (Fr-1):
Retention time: 13.70
min

Isomer-2 (Fr-2):
Retention time: 14.90
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.49

Int-A-4.49-Fr-1

Int-A-4.49-Fr-2

Int-A-3.49

LCMS ESI (m/z): 303.9
(M+1-Boc)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_|PA-
MeQH(70-30)_70:30

Isomer-1 (Fr-1):
Retention time: 15.66
min

Isomer-2 (Fr-2):
Retention time: 23.79
min

F

Int-A-4.5

Int-A-4.5-Fr-1

Int-A-4.5-Fr-2

Int-A-3.5

LCMS ESI (m/z): 410.1
(M+Na)

Chiral prep HPLC:
DIACEL
CHIRALPAK_IG;

Mobile phase:
HEP_IPA-ACN(70-
30)_80:20;

Isomer-1 (Fr-1):
Retention time: 8.94
min

Isomer-2 (Fr-2):
Retention time: 17.23
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.6

Int-A-4.6-Fr-1

Int-A-4.6-Fr-2

Int-A-3.6

LCMS ESI (m/z):
436.1, 438.3 & 439.1
(M+1)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_IPA-
MeOH(70-30)_70:30

Isomer-1 (Fr-1):
Retention time: 10.51
min

Isomer-2 (Fr-2):
Retention time: 19.66
min

Int-A-4.7

Int-A-4.7-Fr-1

Int-A-4.7-Fr-2

Int-A-3.7

LCMS ESI (m/z): 338.1
& 340.0 [M+1]+

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Hexane_IPA-ACN(70-
30)_92.8

Isomer-1 (Fr-1):
Retention time: 8.16
min

Isomer-2 (Fr-2):
Retention time: 9.91
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.8

Int-A-4.8-Fr-1

Int-A-4.8-Fr-2

Int-A-3.8

LCMS ESI (m/z): 4451
& 447.0(M+1)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30)_85:15

Isomer-1 (Fr-1):
Retention time: 6.17
min

Isomer-2 (Fr-2):
Retention time: 9.31
min

FQ NH,
3.8 O
N )
¢
F Q NH
LIS 2
S\\th) @)
(S)
HN

Boc

Int-A-4.9

Int-A-4.9-Fr-1

Int-A-4.9-Fr-2

Int-A-3.9

LCMS ESI (m/z): 306.1
(M+1-Boc)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Hexane_|IPA-
MeOH(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 7.58
min

Isomer-2 (Fr-2):
Retention time: 10.18
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 384.1
(M+1)
NH2
\©, Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC
O Int-A-4.10
RS ?;“2 Mobile phase: 0.05 %
\O N It-A-4.10-Fr1 | IntA3.10 | | o0 HeptaneIPA
A ) B ACN(70-30)_80:20
Int-A-4.10-Fr-2
n - Isomer-1 (Fr-1):
\‘S\:::I;bo Retention time: 9.35
min
Isomer-2 (Fr-2):
Retention time: 15.64
min
LCMS ESI (m/z): 382.2
Q, NH, (M-1)
S
/©/ N ® Chiral prep HPLC:
HN DIACEL Chiral PAK_IG
éoc
Q\ NH, Mobile phase:
N Heptane_IPA-ACN(70-
/© N &) Int-A-4.11 Int-A-3.11 30)_70:30
Boc Isomer-1 (Fr-1):
Q, ,NH; Retention time: 9.26
S O .
\\N min
\(5)
Hr:i Isomer-2 (Fr-2):
Boc Retention time: 14.62
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

NH2
O\ NHz

\\ .NH2

Int-A-3.12

Int-A-4.12-Fr-1

Int-A-4.12-Fr-2

Int-A-3.12

LCMS ESI (m/z): 284.1
(M+1-Boc)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-
MeOH(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 11.35
min

Isomer-2 (Fr-2):
Retention time: 14.30
min

Int-A-4.13

Int-A-4.13-Fr-1

Int-A-4.13-Fr-2

Int-A-3.13

LCMS ESI (m/z): 414.2
(M+1)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_|PA-
MeOH(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 14.71
min

Isomer-2 (Fr-2):
Retention time: 18.21
min

CA 03157947 2022- 5-10




WO 2021/123237

-135-

PCT/EP2020:/087126

Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

\\ NHZ
\\ 4<_>7
\\ \NHZ

. NH,

Int-A-4.14

Int-A-4.14-Fr-1

Int-A-4.14-Fr-2

Int-A-3.14

LCMS ESI (m/z): 424.2
(M+1)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30) 92:8

Isomer-1 (Fr-1):
Retention time: 10.23
min

Isomer-2 (Fr-2):
Retention time: 18.22
min

Int-A-4.15

Int-A-4.15-Fr-1

Int-A-4.15-Fr-2

Int-A-3.15

LCMS ESI (m/z): 400.3
(M+1)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30)_85:15

Isomer-1 (Fr-1):
Retention time: 9.01
min

Isomer-2 (Fr-2):
Retention time: 11.35
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 434.3
(M+Na)
NH2
Chiral prep HPLC:
YMC CHIRALART
“” CELLULOSE_SC
Int-A-4.16
.‘\S‘grzo Mobile phase:
N Int-A-4.16-Fr-1 | Int-A-3.16 Heptane_IPA-
A ) B MeOH(70-30)_85:15
HN
Int-A-4.16-Fr-2
n - Isomer-1 (Fr-1):
\S‘\'(i')'b Retention time: 7.88
—(_)7 min
Isomer-2 (Fr-2):
Retention time: 11.90
min
LCMS ESI (m/z): 426.4
X MNHz (M+1)
)<E>/ Chiral prep HPLC:
HN DIACEL Chiral PAK_IG
\\ NH; Int-A-4.17 Mobile phase:
w S\\fsﬁ O Heptane_IPA-ACN(70-
Int-A-4.17-Fr-1 Int-A-3.17 30)_75:25
HN‘
Int-A-4.17-Fr-2 Isomer-1 (Fr-1):
Q, NH2 Retention time: 5.95
S“(R) min
4(_>— Isomer-2 (Fr-2).
Retention time: 7.91
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 426.5
(M+1)
\\ NHZ
“ Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC
Int-A-4.18
“\‘S‘\grzo Mobile phase:
Int-A-4.18-Fr-1 | IntA-3.18 | HePtane_PA-ACN(70-
& R S 30)_85:15
’.‘
Int-A-4.18-Fr-2
n - Isomer-1 (Fr-1):
LNH o
\S\(R, 20 Retention time: 5.33
N min
Isomer-2 (Fr-2):
Retention time: 7.28
min
LCMS ESI (m/z): 417.3
QNH: (M+Na)
\\
Chiral prep HPLC:
N“ DIACEL Chiral PAK_IG
I
. NH> Int-A-4.19 Mobile phase:
NC w S\JSJ O Hexane_IPA-ACN(70-
Int-A-4.19-Fr-1 Int-A-3.19 30)_75:25
.}r
Int-A-4.19-Fr-2 Isomer-1 (Fr-1):
O, ,NH, Retention time: 7.37
NC S{‘(R) O min
N _(S)
Hr?i: Isomer-2 (Fr-2):
Boc Retention time: 13.84
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
), ,NHzo Int-A-4.21
N @ Int-A-421-Fr-1 | Intas2q | DOMS ES! (m2):412.6
o) 3 (M+1)
HR
Boc Int-A-4.21-Fr-2
LCMS ESI (m/z): 412.7
(M+1)
Chiral prep HPLC:
DIACEL Chiral PAK_IG
Int-A-4.22 Mobile phase:
Heptane_IPA-ACN(70-
Int-A-4.22-Fr-1 Int-A-3.22 30)_70:30
Int-A-4.22-Fr-2 Isomer-1 (Fr-1):
Retention time: 13.25
min
Isomer-2 (Fr-2):
Retention time: 18.51
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.23

Int-A-4.23-Fr-1

Int-A-4.23-Fr-2

Int-A-3.23

LCMS ESI (m/z): 4483
& 450.3 (M+1)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_IPA-ACN(70-
30)_60:40

Isomer-1 (Fr-1):
Retention time: 5.03
min

Isomer-2 (Fr-2):
Retention time: 9.11
min

Boc

Q, NH2

Int-A-4.24

Int-A-4.24-Fr-1

Int-A-4.24-Fr-2

Int-A-3.24

LCMS ESI (m/z): 346.2
(M+1-Boc)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_IPA-ACN(70-
30)_20:10

Isomer-1 (Fr-1):
Retention time: 8.36
min

Isomer-2 (Fr-2):
Retention time: 13.05
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

‘\.;‘ a
\\ \NHZ
\‘ S\\(si<_$
Q. ,NH;
S’\\@‘(O_g

Int-A-4.25
Int-A-4.25-Fr-1 Int-A-3.25

Int-A-4.25-Fr-2

LCMS ESI (m/z): 346.2
(M+1-Boc)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase: 0.1 %
DEA in Heptane_IPA-
ACN(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 8.27
min

Isomer-2 (Fr-2):
Retention time: 10.36
min

Int-A-4.26
Int-A-4.26-Fr-1 Int-A-3.26

Int-A-4.26-Fr-2

LCMS ESI (m/z): 398.2
(M+Na)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase: 0.05 %
TFA in Heptane_IPA-
MeOH(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 8. 64
min

Isomer-2 (Fr-2):
Retention time: 12.76
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.27

Int-A-4.27-Fr-1

Int-A-4.27-Fr-2

Int-A-3.27

LCMS ESI (m/z): 398.1
(M+Na)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase: 0.1 %
DEA in Heptane_IPA-
ACN(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 20.36
min

Isomer-2 (Fr-2):
Retention time: 31.01
min

Int-A-4.28

Int-A-4.28-Fr-1

Int-A-4.28-Fr-2

Int-A-3.28

LCMS ESI (m/z):
309.96 (M+1-Boc)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase: 0.05 %
TFA in Heptane_IPA-
ACN(70-30)_920:10

Isomer-1 (Fr-1):
Retention time: 12.68
min

Isomer-2 (Fr-2):
Retention time: 14.97
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.29
Int-A-4.29-Fr-1 Int-A-3.29

Int-A-4.29-Fr-2

LCMS ESI (m/z): 309.9
(M+H-Boc), 432.2 (M+
Na)

Chiral prep HPLC:
DIACEL Chiral PAK_IG

Mobile phase:
Heptane_IPA-ACN(70-
30)_90:10

Isomer-1 (Fr-1):
Retention time: 22.81
min

Isomer-2 (Fr-2):
Retention time: 33.01
min

Int-A-4.30
Int-A-4 30-Fr-1 Int-A-3.30

Int-A-4.30-Fr-2

LCMS ESI (m/z): 432.1
(M+Na)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30)_85:15

Isomer-1 (Fr-1):
Retention time: 6. 80
min

Isomer-2 (Fr-2):
Retention time: 9.33
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.31

Int-A-4.31-Fr-1

Int-A-4.31-Fr-2

Int-A-3.31

LCMS ESI (m/z):
412.0(M+Na)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-
MeOH(70-30)_85:15

Isomer-1 (Fr-1):
Retention time: 11.57
min

Isomer-2 (Fr-2):
Retention time: 15.24
min

Int-A-4.32

Int-A-4.32-Fr-1

Int-A-4.32-Fr-2

Int-A-3.32

LCMS ESI (m/z): 412.1
(M+Na)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30)_92.8

Isomer-1 (Fr-1):
Retention time: 13.80
min

Isomer-2 (Fr-2):
Retention time: 25.79
min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

Int-A-4.33

Int-A-4.33-Fr-1

Int-A-4.33-Fr-2

Int-A-3.33

LCMS ESI (m/z): 412.4
(M+1)

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Mobile phase:
Heptane_IPA-ACN(70-
30)_90:10

Isomer-1 (Fr-1):
Retention time: 9.03
min

Isomer-2 (Fr-2):
Retention time: 19.62
min

Int-A-4.34

Int-A-4.34-Fr-1

Int-A-4.34-Fr-2

Int-A-3.34

LCMS ESI (m/z):
426.5(M+1)

Chiral prep HPLC:
CHIRALPAK IG SFC

Mobile phase:
Heptane_|IPA-ACN (70-
30) _92:8

Isomer-1 (Fr-1):
Retention time: 18.37
min

Isomer-2 (Fr-2):
Retention time: 21.06
min
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Structure Compound Precursor Analytical data/Chiral
D separation
R s O‘\L{I\IHZO
t LCMS ESI (m/z): 326.0
FHJ/ N & Int-A-4.35 Int-A-3.35 (m/z)
< (M+H-Boc)
HY
Boc
LCMS ESI (m/z):442.1
(M+1)
Chiral prep HPLC:
DIACEL Chiral PAK_IG
Int-A-4.36 Mobile phase:
Heptane_IPA-ACN(70-
Int-A-4.36-Fr-1 Int-A-3.36 30)_90:10
Int-A-4.36-Fr-2 Isomer-1 (Fr-1):
Retention time: 9.30
min
Isomer-2 (Fr-2):
Retention time: 21.62
min
LCMS ESI (m/z): 428.1
Int-A-4.37 Int-A-3.37 (m/z)
(M+Na)
LCMS ESI (m/z): 442.2
Int-A-4.38 Int-A-3.38 (m/z)
(M+Na)
LCMS ESI (m/fz): 442 .1
Int-A-4.39 IntA-3.39 | "CMS ESI (m7z)
(M+1)
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
O o\\ IN H2
Xl LCMS ESI (m/z): 354.1
O N ® Int-A-4.40 Int-A-3.40 T
Cl e~ (M+H-Boc)
&
Boc
LCMS ESI (m/z): 460.1
0 Q. NH; (M+1)
S O
0N
N .
F O &) Chiral prep HPLC:
Hl?l DIACEL Chiral PAK_IG
Boc
Int-A-4 .41 Mobile phase:
Q, \NH;
Ry Heptane_IPA-ACN(70-
O N, Int-A-4.41-Fr-1 | Int-A-3.41 30)_80:20

Int-A-4.41-Fr-2

Isomer-1 (Fr-1):
Retention time: 16.57
min

Isomer-2 (Fr-2):
Retention time: 20.56
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 496.7
(M+1)
Q, NH;
D/OUS.N O Chiral prep HPLC:
cl A(‘i>7 DIACEL Chiral PAK_IG
HN
Boc
Int-A-4.42 Mobile phase:
o 3‘3:?;:"20 Heptane_|PA-
/©/ O N s) Int-A-4.42-Fr-1 | Int-A-3.42 | MeOH(70-30) 90:10
Cl Hl"f
Boc Int-A-4.42-Fr-2 Isomer-1 (Fr-1):
o q\s\:;')"zo Retention time: 14.23
,©/ \@r N\ min
c s
A
Boc Isomer-2 (Fr-2):
Retention time: 18.05
min
LCMS ESI (m/z): 496.2
(M+1)
Q. NH
o X o Chiral prep HPLC:
CI,©/ \©/ N YMC CHIRALART
HN CELLULOSE_SC
Boc
Int-A-4.43 )
), NH, Mobile phase:
Q. S (s O
R Heptane_|PA-
N Int-A-4.43-Fr-1 Int-A-3.43 -
C,/©/ \© HN;S) MeOH(70-30)_90:10
1
Boc Int-A-4.43-Fr-2
0. NH Isomer-1 (Fr-1):
o Ry Retention time: 7.00
/©/ @ N e min
cl s
HN
Boc Isomer-2 (Fr-2):
Retention time: 11.41
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z):
426.30 (M+1)
\\ NHZ
Chiral prep HPLC:
3 YMC CHIRALART
”'.‘ CELLULOSE_SC
Boc
Int-A-4.44
“E-,‘I(\,'S:-'ZO Mobile phase:
N INt-A-4.44-Fr-1 | IntA-344 | ePtane_PA-ACN(70-
s A ) A 30)_85:15
'}'
Int-A-4.44-Fr-2
n - Isomer-1 (Fr-1):
\}S\‘zl)"? Retention time: 14.02
min
';f Isomer-2 (Fr-2):
Boc ’
Retention time: 21.17
min
LCMS ESI (m/z):447.9
Int-A-4.45 Int-A-3.45 (m/z)
(M+Na)
LCMS ESI (m/z):424.3
Int-A-4.46 IntA-346 | "CMSESI(M2)
(M+1)
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Synthesis Table 8
Structure Compound Precursor Analytical data/Chiral
D separation
LCMS ESI (m/z): 368.4
(M+1)
\\ NH2
©/ Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC
NH Int-A-4.47 . )
\\\}5\‘ s) 20 Mobile phase:
Int-A-4.47-Fr-1 | Int-A-3.47 | ePtane_PA-ACN(70-
R ARG B 30)_70:30
”'}‘
Int-A-4.47-Fr-2
n - Isomer-1 (Fr-1):
q\s 2'?')"20 Retention time: 7.73
©’ N min
é Isomer-2 (Fr-2):
oC
Retention time: 11.12
min
W ,NHZO
N™ S LCMS ESI (m/z): 271.0
I s) Int-A-4.48 Int-A-3.48 T
F S (M+H-Boc)
HN
Boc
Q, NH;
= S\\ O
S 2\ N 5 Int-Ad.53 INLA-3.52 LCMS ESI (m/z): 432.3
. S h . . (M+H)
Hy
Boc
Q, NH,
s S‘N P LCMS ESI (m/z): 432.3
\ ) Int-A-4.54 Int-A-3.53 Tee
P 2 (M+H)
HiN
Boc
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z):
42551 (M+1)
Chiral prep HPLC:
YMC CHIRALART
CELLULOSE-SC
Int-A-4.55 .
“\‘S-:';;:"?O Mobile phase:
N Int-A-455Fr-1 | Intasse | HeptanetPA-ACN (70-
S 3 A ) B 30) 93:7
Y
B Int-A-4.55-Fr-2
¢ n - Isomer-1 (Fr-1):
Q. ,NH; Retention time: 15.18
5, 0 min
! N (5)
S g
HN Isomer-2 (Fr-2):
Boo Retention time: 28.21
min
0
SE
N LCMS ESI (m/z): 404.2
Int-A-4.56 Int-A-3.54
HN " n (M+Na)
Boc
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 384.4
(M+H)
Q. _NH
8 D Chiral prep HPLC:
N=® YMC CHIRALART
Boc—NH CELLULOSE_SC
Int-A-4.57
O\\S,\NHQO Mobile phase:
N IntA-4.57-Fr1 | IntA-3.5s | | oPanetPA-MeOH
R ’ ) (70-30)_93:7
Boc—NH
Int-A-4.57-Fr-2
n - Isomer-1 (Fr-1):
‘NH?o Retention time: 21.79
(R) N min
Boc— NH
Isomer-2 (Fr-2):
Retention time: 41.46
min
LCMS ESI (m/z): 388.4
(M+H)
i Q}S\:NH%) _
N © Chiral prep HPLC:
< CHIRALPAK IG SFC
Boc—NH
Int-A-4.58 Mobile phase:
rR) Sn““{, Heptane_IPA-ACN (70-
Int-A-4.58-Fr-1 Int-A-3.56 30)_88:12
Boc—NH
Int-A-4.58-Fr-2 Isomer-1 (Fr-1):
(3)\‘ ‘NH%) Retention time: 34.83
© min
Boc4§-l_>7 Isomer-2 (Fr-2):
Retention time: 47.37
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
L F LCMS ESI (m/z): 436.5
Y Q (M+1)
N
\©/ \E) Chiral prep HPLC:
Boc—NH CHIRALPAK IG SFC
Mobile phase:
F F Int-A-4.59
Q, NH n-HEPTANE_IPA
0 REN o) :
oS (75:25)
© Int-A-4.59-Fr-1 Int-A-3.57
Boc—Ni—I Isomer-1 (Fr-1):
Int-A-4.59-Fr-2
F F n f Retention time: 29.25
Q min
N \(S) Isomer-2 (Fr-2):
Boc—NH Retention time: 53.26
min
LCMS ESI (m/z):
436,60 (M+1)
FYF o
~NH .
o ) Chiral prep HPLC:
O/ N® CHIRALPAK IG SFC
Boc—NH
Fe _F Int-A-4.60 Mobile phase:
5 s “NHb n-HEPTANE_IPA:
- \‘N 4(_(_ Int-A-4.60-Fr-1 Int-A-3.58 ACN(70:30)_90:10
(S)
~ (S)
Boc—NH Int-A-4.60-Fr-2 Isomer-1 (Fr-1):
F -F Retention time: 26.50
O\ .NH :
O Ao min
Boc—NH {(S) Ison_‘ner-? {Fr-2):
Retention time: 32.70
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 422.5
M+1
FYF o M)
~-NH .
O \\S\\ © Chiral prep HPLC:
©/ N @ YMC CHIRALART
Boc—NH CELLULOSE-SC,
Int-A-4.61
Fu _F Mobile phase:
T It A461Fr1 | ntasse | HEPTANE_IPA-MEOH
© o S\‘N 0 AR DAET A= (70:30)_94:6
)
~ Int-A-4.61-Fr-2
Boc—NH n - Isomer-1 (Fr-1):
FF Retention time: 18.95
Y O\\ ’NH2 .
o SR/ O min
U N (S)
Boc—NH Ison_‘ner-z- {Fr-2):
Retention time: 29.53
min
LCMS ESI (m/z):
438.6 (M+H)
Q __NH
FsC sT D _
\©’ N4 Chiral prep HPLC:
YMC-Actus Triart
Boc—NH
o Int-A-4.62 Mobile phase:
W \NH
F4C ©rs; o) Heptane_IPA-ACN(70-
N (S) Int-A-4.62-Fr-1 Int-A-3.60 30)_88:12
Boc—NH
Int-A-4.62-Fr-2 Isomer-1 (Fr-1):
0, ion time:
F\C (R)‘\S‘NH%) Retention t.lme. 22.17
N min
_(S)
Boc—NH Isomer-2 (Fr-2):
Retention time: 30.83
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 438.3
(M+H)
0,
FsC \\S‘\%NH% Chiral prep HPLC:
= YMC CHIRALART
Boc—NH CELLULOSE_SC
F.C (S,\\ ‘NH%) Int-A-4.63
v “ Mobile phase:
\© Ag(s—)L Int-A-4.63-Fr-1 Int-A-3.61 Heptane_|PA-
N MeOH(70-30)_95:5
o Int-A-4.63-Fr-2
FaC (RJ“S;N“%;; Isomer-1 (Fr-1):
0 \NM Retention time: 10.25
HN © min
Boc Isomer-2 (Fr-2):
Retention time: 12.55
min
gF3 q‘s’NHzo
\©/ N IntA464 | IntA3ez | "CMSES! (m/z):4544
A (M+1)
Boc—NH
Chiral prep HPLC:
CFs o YMC CHIRALART
o ‘33\;"“?0 CELLULOSE_SC
T
< Mobile phase:
Boc—NH
CFs o Int-A-4.65 Heptane_|PA-
S ‘,T‘s‘\}Q)H%J MeOH(70-30)_96:4
© © Int-A-4.65-Fr-1 | Int-A-3.63
Isomer-1 (Fr-1):
Boc—NH INt-A-4.65-Fr-2 Retention time: 26.60
EF"" Q§3,ﬁﬂ“b min
O N&
Isomer-2 (Fr-2):
Boc—NH Retention time: 46.85
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 410.4
O‘\S’NHZO & 414.4 (M & M+2)
Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC
Q\g}NHb Int-A-4.66
Cl—¢& , "N . Mobile phase:
S 3( ) Int-A-4.66-Fr-1 Int-A-3.64 Heptane_|PA- 85:15
HN
/
Boc Int-A-4.66-Fr-2 Isomer-1 (Fr-1):
Retention time: 16.70
(R)\\S\\‘ NH min
c— J N
S .(S)
Hpi' Isomer-2 (Fr-2):
Boc Retention time: 30.73
min
LCMS ESI (m/z): 410.4
& 412.4 (M+2)
O
O:;Sf':HQ - Chiral prep HPLC:
ﬂ N '%IH CHIRALPAK IG SFC
cl s Boc”
5 NHQ Int-A-4.67 Mobile phase:
orSy ,ll\@/,\/ Heptane_IPA-ACN (70-
B N ﬂ H Int-A-4.67-Fr-1 Int-A-3.65 30)_83:17
cl S Boc
o Int-A-4.67-Fr-2 Isomer-1 (Fr-1):
Og M2 Retention time: 17.88
R Sy~ o
; N Y min
cl s Boc’NH
Isomer-2 (Fr-2):
Retention time: 24.72
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
’ 5 K NHz.
3 LCMS ESI (m/z): 432.4
Co NAK Int-A-4.68 Int-A-3.66 (m/z)
S ) (M+H)
Boc"HN
LCMS ESI (m/z): 432.4
E@’ 3 IntA469 | Inta-3ey | CMO ESL(M2)
(M+H)
Boc—NH
Q NH, LCMS ESI (m/z): 314.3
o S\\ 0O (M+H)
{ D/ N, Chiral prep HPLC:
% S YMC CHIRALART
HN CELLULOSE_SC
Boc
Q. NH Int-A-4.70
<O \:}3: (S)z 0 : Mobile phase:
Heptane-
(5) Int-A-4.70-Fr-1 Int-A-3.68
0:© o n f n IPA:ACN(70:30) _93:7
HN
3 NHBOC Int-A-4.70-Fr-2 isomer-1 (Fr-1):
2 e
o \\S;(RJ o Retention time: 27.44
CIT " min
o 5
H'}' Isomer-2 (Fr-2):
Boc Retention time: 39.56
min
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 414.6
(M+1)
Q. NH;
0 S, Chiral prep HPLC:
<0:©/ N \® YMC CHIRALART
Hl}f CELLULOSE_SC,
Boc
Q, NH, Int-A-4.71 Mobile phase:
3, 1
e} WSS O 0.1% TFA-Heptane
<OI> N () Int-A-4.71-Fr-1 | Int-A-3.69 | _IPA: MeOH (70:30)
HN _85:15
Boc Int-A-4.71-Fr-2
Q, NH; Isomer-1 (Fr-1):
<O:© S\}\;R) O Retention time: 17.18
S -
o s( ) min
HY
Boc Isomer-2 (Fr-2):
Retention time: 30.48
min
Q, NH,
s~ < CMS ES
LCMS ESI (m/z): 418.2
3 N \® Int-A-4.72 Int-A-3.70
8 p ' ' (M+H)
o
Boc
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z): 462.6
(M+H)
2 ‘NHZ Chiral prep HPLC:
@ \©I CHIRALPAK IG SFC,
HN
NH Int-A-4.73 Mobile phase:
" s“;s; 2o n-Heptane_|PA: MeOH
O \© Int-A-4.73-Fr-1 | Int-A-3.71 (70:30) _ 70:30
HN
Int-A-4.73-Fr-2 Isomer-1 (Fr-1):
o) ‘s\\m; o) Retention time: 14.38
@ \G N \E min
Boc
Isomer-2 (Fr-2):
Retention time: 26.38
min
P\ 9 LCMS ESI (m/z):
I Xy TS™NH
a 2 4441 & 446.0 (M &
O
cl M+2)
HN" {5)
Boé Chiral prep HPLC:
YMC CELLULOSE_SC
S O
\\ rod Int-A-4.76
o
cl N NH; Mobile phase:
cl 0 Int-A-4.76-Fr-1 | Int-A-3.72 | n-Heptane_IPA (87:13)
HPI‘.- {S)
Boc Int-A-4.76-Fr-2 Isomer-1 (Fr-1):
Retention time:
S o] .
4 \ J 13.19 min
cl (R)ﬁ “NH;
cl i o Isomer-2 (Fr-2):
le"' $ Retention time:
Boc 29.81 min
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Synthesis Table 8

Structure

Compound
ID

Precursor

Analytical data/Chiral
separation

i
\§\ L

Int-A-4.78 Int-A-3.74

LCMS ESI (m/z): 452.5
(M+H)*

Chiral prep HPLC:
CHIRALPAK IC

Mobile phase:
Heptane-IPA-DCM(55-
25-20)

Isomer-1 (Fr-1):
Retention time: 5.24
min

Isomer-2 (Fr-2):
Retention time:
12.73min

HBoc

Int-A-4.79 Int-A-3.75

LCMS ESI (m/z): 452.5
(M+H)*
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Synthesis Table 8
Compound Analytical data/Chiral
Structure Precursor )
D separation
LCMS ESI (m/z):

4441, 4461 (M &

0“8’\
i M+1)
d )

Z

Chiral prep HPLC:
YMC CHIRALART
CELLULOSE_SC

Ox NH20 Int-A-4.77
cl (SJ\S‘NJ\@/\( )
T Mobile phase:
== S Int-A-4.77-Fr-1 | Int-A-3.73 ep
S..7 Boc Heptane_IPA (85:15)
Int-A-4.77-Fr-2
Isomer-1 (Fr-1):

Cl
Retention time: 10.99

min

Isomer-2 {(Fr-2)

NH2
(R) N
Q :
Retention time: 28.98
min

Synthesis of (S)-2-amino-N-{{S)-amino{oxo}(phenyl)-A6-sulfanylidene)-4-
ntanamide hydrochloride and {(S)-2-amino-N-{{R)-amino{oxo){phenyl)-A6-

le (%]

methyl
sulfanylidene)-4-methylpentanamide hydrochloride (ANASIA-003-1/2)
Q, NHz o
NH
N 2
W S\\(S) o A
J(_% . @ P2y
. 2N
4M HCl in
Int-A-4.1-Fr-1 dioxane
W Q. LNH
W 3 ,
\S\\(Ff) O ) S<
@ N & —_— AN
" HCl
Boc
Int-A-4.1-Fr-2

ANASIA003-1 & ANASIA003-2
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To a solution of Int-A-4.1-Fr-1 (Isomer-1) (20 mg, 0.24 mmol)} in 1,4-Dioxane (2 mL) was
added 4 M HCI in 1,4-dioxane (2 mL) at 0 °C. The reaction mixture was allowed to stir at
rcom temperature for ‘1 h. After completion of the reaction as indicated by TLC, the
reaction mixture was concentrated under reduced pressure followed by trituration with n-
pentane and diethyl ether to give the title compound, ANASIA-003-1, as a hydrochloride
salt (59 mg, 91 %). "H-NMR (400 MHz, DMSO-ds) &: 7.95 (brs, 5H), 7.91-7.81 (m, 2H},
7.65-7.59 (m, 3H), 3.69-3-67 (m, 1H); 1.73-1.53 (m, 2H); 1.44-1.38 (m, 1H), 0.87-0.86 (d,
J=4.4 Hz 3H), 0.86-0.85 (d, J=6.4 Hz, 3H, LCMS ESI (m/z): 269.9 {M+1), Purity 100 %
@ 210 nm.

To a solution of Int-A-4.1-Fr-2 (Isomer-2) (77 mg, 0.21 mmol} in 1,4-dioxane (2 mL) was
added 4 M HCI in 1,4-dioxane (2 mL) at 0 °C. The reaction mixture was allowed to stir at
room temperature for 1 h. After completion of the reaction as indicated by TLC, the
reaction mixture was concentrated under reduced pressure. The product was triturated
with n-pentane: diethyl ether to give the title compound, ANASIA-003-2, as a
hydrochloride salt (54 mg, 100 %). '"H-NMR (400 MHz, DMSQO-de) &: 7.97-7.91 (m, 6H),
7.91-7.81 (m, 3H), 3.70-3-60 (m, 1H); 1.73-1.65 (m, 2H), 1.58-1.55 (m, 1H}, 0.91-0.90 (d,
J=6.4 Hz 3H), 0.89-0.87 (d, /= 6.4 Hz, 3H). LCMS ESI (m/z): 270.0 (M+1), Purity 100 %
@ 210 nm.

methylpentanamide hydrochloride and (S)-2-amino-N-{(R}-amino(oxo} ({thiophen-2-yl)-A6-
sulfanvlidene)-4-methyl pentanamide hydrochloride
{ANASIA-007-1/2)

Q, .NH,
S \\'S\\ o
o w
Boc I—I_CI in HCI H,
dioxane
s Q. .NH,
AN Q
B\
@ N & S S
5 —— N
HI?I \ ’
Boc HCI
Int-A4.20-Fr1 and Int-A4.20-Fr-2 ANASIA007-1 and ANASIAQ0D7-2

To a solution of Int-A-4.20-Fr-1 (Isomer-1) (48 mg, 0.12 mmol) in 1,4-dioxane was added
4 M HCI in 1,4-dioxane (0.65 mL) at 0°C. The reaction mixture was allowed to stir at room
temperature for 1 h. After completion of the reaction as indicated by TLC, the reaction
mixture was concentrated under reduced pressure followed by trituration with n-pentane.
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Further the compound was purified by prep HPLC (Column: REPACK C1s) Mobile phase:
A=0.05 % HCI in water, B = ACN) to give the title compound, ANASIA-007-1, as a
hydrochloride salt (16 mg, 45 %). TH-NMR (400 MHz, DMSQ-ds) ©: 8.23 (brs, 2H), 8.16
{brs, 3H), 7.99 (dd, J= 1.2 Hz,1H), 7.73 (dd, J=1.2 Hz, 1H), 7.19 (dd, J=4.8 Hz, 1H),

5 3.68(dd, J=5.6, 1H), 1.78-1.75 (m, 1H), 1.65-1.60 (m, 1H), 1.52-1.48 (m, 1H), 0.89-0.87
(two d, 6H). LCMS ESI (m/z): 276.2 (M+1), Purity at 210 nm: 99+ %.

To a solution of Int-A-4.20-Fr-2 (Isomer-2) (40 mg, 0.10 mmol) was added 4 M HCl in
1.4-dioxane (0.65 mL) at 0 °C. The reaction mixture was allowed to stir at room

10  temperature for 1 h. After completion of the reaction as indicated by TLC, the reaction
mixture was concentrated under reduced pressure. The product was triturated with n-
pentane: diethyl ether to give the titte compound, ANASIA-007-2, as a hydrochloride salt
(18 mg, 51 %). "TH-NMR (400 MHz, DMSO-de) 5: 8.30 (brs, 2H), 8.04 (brs, 3H), 8.00 (dd, J
=14 Hz,1H), 7.75 {dd, J=1.4, Hz, 1H), 7.21 {dd, J=3.8, 1H), 3.66-3.65 (m, 1H), 1.08-

15 1.78 (m, 1H), 1.69-1.67 (m, 1H), 1.60-1.57 (m, 1H), 0.91-0.89 (two d, 6H). LCMS ESI
(m/z): 276.3 (M+1), Purity at 210 nm: 99+ %.

Synthesis of (25)-2-amino-N-{amino{3-chloro-2-fluorophenyl){oxo)-A6-sulfanylidene)-4-
methylpentanamide 2 2 2-trifluoroacetate (ANASIA-001

£ Q, NH, TFA \\ NH2
cl S\\N O oM
&
i H, nf

Boc—NH
:c CF;COOH
20 Int-A4. ANASIAQ01

To a stirred solution of Int-A-4.2 (50 mg, 0.11 mmol) in DCM (0.5 mL) was added TFA
(0.1 mL) and allowed to stir at room temperature for 1 h. After completion of the reaction
as indicated by TLC, the reaction mixture was concentrated under reduced pressure

25  followed by trituration with n-pentane and diethyl ether to give the title compound,
ANASIA-001, as a TFA salt (25 mg, 65.78 %). '"H-NMR (400 MHz, DMSO-ds) &: 8.04
{brs, 5H), 7.94-7.86 (m, 2H), 7.48-7.44 (m, 1H), 3.74-3.68 (m, 1H), 1.76-1.55 {m,
3H),0.91-0.86 (m, 6H). LCMS ESI (m/z): 322.1 & 324.1 (M+H); Purity at 210 nm: 94.11 %.

30 The following compounds were made according to the procedure described for
ANASIA-003 and ANASIA-001 using HCI or TFA.
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Synthesis Table 9

Structure

Precursor

Analytical data

cl \‘?‘s\;‘NHb
(STN

Hol HoN
ANASIA-001-1

Int-A-4_2-Fr-1

Int-A-4.2-Fr-2

Isomer-1
TH-NMR (400 MHz, DMSO-d;s) &: 7.84-
7.78 (m, 2H), 7.59 (brs, 5H), 7.40-7.37
{m, 1H), 3.53 (brs, 1H), 1.70-1.40 (m,
3H), 0.85 d, 6H).
LCMS ESI (m/z): 322.1 & 324.0 (M+H)
Purity at 210 nm: 93.73 %

Isomer-2
TH-NMR (400 MHz, DMSQO-d;) 5: 8.60-
8.20 (m, 2H), 8.20-7.80 (m, 5H), 7.48-
7.44 (m, 1H), 3.67 (brs, 1H), 1.76-1.55
(m, 3H), 0.91-0.86 (m, 6H).
LCMS ESI (m/z): 322.2 & 324.1 (M+H)
Purity at 210 nm: 95.31 %

HoN

CF;COOH
ANASIA-002

Int-A-4.3

TH-NMR (400 MHz, MeOD) 5: 8.0(t, J =
24 Hz, 1H), 7.92 (t, J = 6.8 Hz, 1H),
7.69(d, J=8Hz, 1H), 7.60 (t, J = 8 Hz,
1H), 3.79 (dd, 1H), 2.79 (brs, 1H), 1.30
{brs, 2H), 0.99 (iwo d, 6H).
LCMS ESI (m/z): 304.0(M+H)
Purity at 210 nm: 99+ %
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Synthesis Table 9
Structure Precursor Analytical data
Isomer-1
1H-NMR (400 MHz, DMSO-ds) 5: 8.14
(brs, 2H), 8.04 (brs, 3H), 7.92 (1, J= 3.6
o Hz, 1H), 7.89-7.86 (m, 1H), 7.77-7.75
al 7%5~NHz (m, 1H),7.67 (t, J = 8 Hz, 1H), 3.77-3.65
(m, 1H), 1.74-1.72 (m, 1H),1.62-1.58
s (m, 1H), 1.46-1.44 (m, 1H), 0.87 (s, 6H).
Hel N LCMS ESI (m/z): 304.0 & 305.9 (M+H)
ANASIA-002-1 Int-A-4.3-Fr-1 Purity at 210 nm: 99+ %
O .NH Int-A-4.3-Fr-2 Isomer-2
Cl s b 1H-NMR (400 MHz, DMSO-ds) 5: 8.16
(brs, 2H), 8.05 (brs, 3H), 7.94 (s, 1H),
el 7.89 (d, J = 8 Hz, 1H), 7.76 (d, J = 8 Hz,
1H),7.66 (t, J = 8 Hz, 1H),3.68 (brs, 1H),
ANASIA-002-2 1.79-1.76 (m, 1H),1.72-1.65 (m, 1H),
1.61-1.57 (m, 1H), 0.9 (s, 6H).
LCMS ESI (m/z): 304.1 & 305.9 (M+H)
Purity at 210 nm: 95.46 %
Isomer-1
1H-NMR (400 MHz, DMSO-ds) 5: 8.0
(brs, 5H), 7.93 (s, 1H), 7.87 (d, J= 8
o NH2 Hz, 1H), 7.74 (d, J = 8 Hz, 1H), 7.65 (t,
ol \\\\S N J =8 Hz, 1H),3.63 (brs, 1H), 1.91 (brs,
(5 N 1H), 1.49-1.43 (m, 1H),1.30-1.22 (m,
1H), 0.88 (d, J = 6.4 Hz, 6H).
HCl HN E LCMS ESI (m/z): 302 (M-1)
ANASIA-033-1 Int-A-4.50-Fr-1 Purity @ 210 nm 97.86 %
O NH2 Int-A-4.50-Fr-2 Isomer-2
H NMR (400 MHz, DMSO-ds) & 8.00
UR’ N (brs, 5H), 7.93 (s, 1H), 7.88 (d, J = 7.8
HN' (s; Hz, 1H), 7.75 (d, J = 8.3 Hz, 1H), 7.65
(t, J = 7.9 Hz, 1H), 3.64 (brs, 1H), 1.92
ANASIA-033-2 (brs, 1H), 1.55 — 1.17 (m, 2H), 0.88 (two
d, J =7.0 Hz, 6H).
LCMS ESI (m/z): 301.8 (M-1)
Purity @ 210 nm 95.05 %
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Isomer-1
1H NMR (400 MHz, DMSO-ds) & 8.08
Q. NH; (brs, 3H), 8.00 (brs, 2H), 7.90 (d, J = 8.6
S © O Hz, 2H), 7.71 (d, J = 8.6 Hz, 2H), 3.66
/@ N ©) (brs, 1H), 1.74 — 1.64 (m, 1H), 1.64 —
e HN 1.51 (m, 1H), 1.48 — 1.37 (m, 1H), 0.85
(two d, J = 5.9 Hz, 6H).
ANASIA-040-1 A4 4-FrA LCMS ES.I (m/z): 304.0 & 306.1 (M+1)
Purity at 210 nm: 96.99 %
O\S/NH2 Int-A-4.4-Fr-2
/@R)\*N O Isomer-2
o \ 1H NMR (400 MHz, DMSO-ds) & 8.09
HCl HoN (brs, 2H), 7.99 (brs, 3H), 7.90 (d, J = 8.6
Hz, 2H), 7.70 (d, J = 8.6 Hz, 2H), 3.64
(brs, 1H), 1.82 — 1.50 (m, 3H), 0.97 —
ANASIA-040-2 0.80 (m, 6H).
LCMS ESI (m/z): 304.0 & 306.1 (M+1)
Purity at 210 nm: 97.18 %
Isomer-1
H NMR (400 MHz, DMSO-ds) & 8.08
(brs, 2H), 7.97 (brs, 3H), 7.92 (d, J = 8.7
q NH2 Hz, 2H), 7.70 (d, J = 8.7 Hz, 2H), 3.60
» s{\(s, (brs, 1H), 1.91 (brs, 1H), 1.53 — 1.38
/@ —<_<; (m, 1H), 1.34 —1.17 (m, 1H), 0.97 —
N 0.80 (m, 6H).
LCMS ESI (m/z): 304.1 & 305.9 (M+1)
ANASIA-035-1 Int-A-4.49-Fr-1 Purity at 210 ren: 97.32 %
Os‘:::lzo Int-A-4.49-Fr-2 lsomer-2
N TH NMR (400 MHz, DMSO-ds) 5 8.00
J<—<; (brs, 5H), 7.92 (d, 2H), 7.71(d, J= 8.7
HzN Hz, 2H), 3.63 (brs, 1H), 1.90 (brs, 1H),
ANASIA-035-2 1.28 — 1.06 {m, 2H), 0.89 — 0.73 (m,
8H).
LCMS ESI (m/z): 304.1 & 306.1 (M+1)
Purity at 210 nm: 92.43 %
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®) NH 'H NMR (400 MHz, DMSO-ds) 5 8.10
N 2
F\©,S (brs, 2H), 8.0 (brs, 3H), 7.78 — 7.63 (m,
3H), 7.56-7.52 1H), 3.67 (brs, 1H
Int-A-4.5 ) (m, M), 3.67 (brs, TH),
1.77 — 1.44 (m, 3H), 0.91-0.84 (m, 6H).
LCMS ESI (m/z): 288.1 (M+H)
ANASIA-011 Purity at 220 nm: 93.04 %
Isomer-1
1H NMR (400 MHz, DMSO-ds) & 8.12
(brs, 2H), 8.02 (brs, 3H), 7.81 - 7.65
Oy, «NH;
F \..Si\ o) {(m, 3H), 7.55 (t, J = 7.5 Hz, 1H), 3.69
\© PN (brs, 1H), 1.80 — 1.33 (m, 3H), 0.87 (two
5 d, J = 5.8 Hz, 6H).
Hct  HzN )
LCMS ESI (m/z); 288.1 (M+H)
ANASIA-011-1 Int-A-4.5-Fr-1 Purity at 220 nm: 99.41 %
O\\ _NH; Int-A-4.5-Fr-2 Isomer-2
F (RS)\\ O 'H NMR (400 MHz, DMSO-ds) 5 8.13
N=® (brs, 2H), 8.04 (brs, 3H), 7.84 — 7.63
HCl HoN (m, 3H), 7.55 (t, J = 8.3 Hz, 1H), 3.68
(brs, 1H), 1.85 — 1.51 (m, 3H), 0.90 (two
ANASIA-011-2 d, J =7.1 Hz, 6H).
LCMS ESI (m/z): 288.1 (M+H)
Purity at 210 nm: 99+ %
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Isomer-1
1H NMR (400 MHz, DMSO-ds) 5 8.20
(brs, 2H), 8.09 (s, 1H), 7.99 (brs, 3H),
7.94 (d, J = 7.5 Hz, 1H), 7.85 (d, 1H),
3.70 (brs, 1H), 1.76 — 1.38 (m, 3H), 0.93
—0.79 (m, 6H).
LCMS ESI (m/z): 338.1 & 340.0 (M+1)
Int-A-4.6-Fr-1 Purity at 210 nm: 93.20 %
O. NH; Int-A-4.6-Fr-2 Isomer-2
cl 1H NMR (400 MHz, DMSO-ds) & 8.23
(brs, 2H), 8.11 (d, J = 1.8 Hz, 1H), 8.02
cl (brs, 3H), 7.93 (d, J = 8.5 Hz, 1H), 7.88
(d, J = 8.6 Hz, 1H), 3.67 (brs, 1H), 1.81
ANASIA-042-2 —1.46 (m, 3H), 1.01 — 0.74 (m, 6H).
LCMS ESI (m/z): 338.2 & 340.0 (M+1)
Purity at 210 nm: 91.84 %
Isomer-1
1H NMR (400 MHz, DMSO-ds) 5 8.18
(brs, 2H), 8.09 (d, J = 2.1 Hz, 1H), 7.95
% (N)H?O (d, J = 8.5 Hz, 1H), 7.91 — 7.83 (m, 4H),
D“ N 3.71 (brs, 1H), 1.92 (brs, 1H), 1.24 —
A<—<; 1.10 (m, 2H), 0.86 — 0.74 (m, 6H).
H2N LCMS ESI (m/z): 338.0 & 340.0 (M+1)
ANASIA-036-1 Int-A-4.7-Fr-1 Purity at 210 nm: 99.52 %
Q, NHz Int-A-4.7-Fr-2 Isomer-2
S R O H NMR (400 MHz, DMSO-ds) 5 8.21
:@’ ‘<_<; (brs, 2H), 8.10 (d, J = 2.1 Hz, 1H), 7.96
H,N —7.85 (m, 5H), 3.66 (brs, 1H), 1.90
ANASIA036.2 (brs, 1H), 1.54 —1.25 (m, 2H), 0.95 —

0.77 (m, 6H).
LCMS ESI (m/z): 338.0 & 340.0 (M+1)
Purity at 210 nm: 99.50 %

CA 03157947 2022- 5-10



WO 2021/123237

- 168 -

PCT/EP2020:/087126

Synthesis Table 9

Structure

Precursor

Analytical data

ANASIA-046-2

Cl 0\ \\NHz

cl ~5©® 0
N e

HCI HoN

ANASIA-046-1

Int-A-4.8-Fr-1

Int-A-4.8-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-dg) 5 8.99 —
7.99 (m, 6H), 7.94 (d, J=7.9 Hz, 1H),
761, J=8.1Hz, 1H), 3.73 - 3.60 (m,

1H), 1.83 — 1.48 {m, 3H), 0.93 - 0.82

{m, J=6.3 Hz, 6H).
LCMS ESI| (m/z): 338.3 & 340.3 (M+1)
Purity at 210 nm: 96.97 %

Isomer-2

'H NMR (400 MHz, DMSO-ds) 5 8.32
(brs, 2H), 8.09 (d, J = 8.0 Hz, 1H), 8.05
—7.84 (m, 4H), 7.62 (t, J = 8.0 Hz, 1H),

3.79-3.65(m, 1H), 1.89 - 1.63 {m,
2H), 1.55 -1.37 (m, 1H), 0.87 (d, J =

6.2 Hz, 6H)
LCMS ESI (m/z): 338.3 & 340.3 (M+1)
Purity at 210 nm: 97.17 %

F o MNH:
N
=308 O
N

W

F He
ANASIA-024-1

F Q. NH 2
»
G

ANASIA-024-2

Int-A-4.9-Fr-1

Int-A-4.9-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-ds) & 8.38
(brs, 2H), 8.08 (brs, 3H), 7.77 — 7.51
{m, 3H), 3.69 (brs, 1H), 1.84 — 1.33 (m,
3H), 0.98 — 0.74 {m, 6H).
LCMS ESI (m/z): 306.0 (M+1)
Purity at 210 nm: 99.01 %

Isomer-2
'H NMR (400 MHz, DMSO-ds) 5 8.41
(brs, 2H), 8.07 (brs, 3H), 7.72 — 7.51
{m, 3H), 3.65 (brs, 1H), 1.79 - 1.55 (m,
3H), 0.95-0.74 {(m, 6H).
LCMS ESI (m/z): 306.0 (M+1)
Purity at 210 nm: 99.60 %
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Structure Precursor Analytical data
o NH H NMR (400 MHz, DMSO-ds) & 7.92
‘\s(\ 2 (brs, 5H), 7.71 (t, J = 8.7 Hz, 2H), 7.54
\@, —7.40 (m, 2H), 3.73 — 3.62 (m, 1H),
Int-A-4.10 2.39 (s, 3H), 1.82 — 1.35 (m, 3H), 0.95 —
CFACOOH 0.81 (m, 6H).
3 LCMS ESI (m/z): 284.0(M+H)
ANASIA-005 Purity at 210 nm: 93.42 %
Isomer-1
H NMR (400 MHz, DMSO-de) 5 7.93
(brs, 5H), 7.78 — 7.67 (m, 2H), 7.56 —
O\\S wNHz 7.43 (m, 2H), 3.74 — 3.61 (m, 1H), 2.40
\©\‘;S)\\N o (s, 3H), 1.84 — 1.49 (m, 3H), 1.01 —0.78
‘_(S) (m, 6H).
Purity at 210 nm: 96.72 %
ANASIA-005-1 Int-A-4.10-Fr-1 urity nm °
Isomer-2
o) Int-A-4.10-Fr-2
\\S<NH20 n " 1H NMR (400 MHz, DMSO-ds) & 8.09 —
\Q’(R)\N 7.82 (m, 5H), 7.76 — 7.63 (m, 2H), 7.56
3 —7.42 (m, 2H), 3.79 — 3.58 (m, 1H),
CF3,COOH HzN 2.39 (s, 3H), 1.78 — 1.67 (m, 1H), 1.66 —
ANASIA-005-2 1.55 (ITI, 1H), 1.47 - 1.36 (ITI, 1H), 092
(d, 6H).
LCMS ESI (m/z): 284.1 (M+H)
Purity at 210 nm: 99+ %
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Isomer-1
TH NMR (400 MHz, DMSO-de) & 7.87 (s,
5H), 7.79 (d, J = 8.3 Hz, 2H), 7.40 (d, J
q, NH: = 8.1 Hz, 2H), 3.62 (brs, 1H), 2.38 (s,
\ 5\\(81 o] 3H), 1.90 (brs, 1H), 1.27 — 1.10 (m, 2H),
‘<_<; 093 -0.71 (m, 6H).
TRY LCMS ESI (m/z): 284.0 (M+1)
Purity at 210 nm: 97.97 %
ANASIA-034-1 Int-A-4.11-Fr-1
Isomer-2
\\ l Int-A-4.11-Fr-2 'H NMR (400 MHz, DMSO-ds) & 7.93

/@R) “‘({
HCl H.,N ©

ANASIA-034-2

(brs, 3H), 7.89 (brs, 2H), 7.81 (d, J = 8.3
Hz, 2H), 7.40 (d, J = 8.1 Hz, 2H), 3.57
(s, 1H), 2.38 (s, 3H), 1.95 — 1.88 (m,
1H), 1.53 — 1.41 (m, J = 7.2 Hz, 1H),
1.32 — 1.20 {(m, 1H), 0.96 — 0.80 (M, J =
7.1 Hz, 6H).

LCMS ESI (m/z): 284.0 (M+1)
Purity at 210 nm: 99.81 %

qQ, NH:

w3 0
N

HCl HuN

ANASIA-021-1

NH
A,

2
S
NN O
g

HCl H,N

ANASIA-021-2

Int-A-4.12-Fr-1

Int-A-4.12-Fr-2

Isomer-1

'H NMR (400 MHz, DMSO-ds) 5 8.01
{brs, 3H), 7.89 (brs, 2H), 7.78 (d, J = 8.3
Hz, 2H), 7.40 (d, J = 8.1 Hz, 2H), 3.50 -
3.43 (m, 1H), 2.37 (s, 3H), 1.78 - 1.68

(m, 1H), 1.64 — 1.53 (m, 1H), 1.50 —
1.38 (m, 1H), 0.94 — 0.80 (m, 6H).
LCMS ESI (m/z): 284.0(M+1)
Purity at 210 nm: 99+ %

Isomer-2
H NMR (400 MHz, DMSO-ds) 5 8.02
(brs, 3H), 790 (s, 2H), 7.81(d, J=8.3
Hz, 2H), 7.40 (d, J = 8.2 Hz, 2H), 3.59
(brs, 1H), 2.38 (s, 3H), 1.82 - 1.48 (m,
3H), 0.89 (d, J = 6.6 Hz, 6H).
LCMS ESI (m/z): 284.1 (M+1)
Purity at 210 nm: 99.64 %
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Structure
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Analytical data

ANASIA-022-2

Int-A-4.13-Fr-1

Int-A-4.13-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-dg) & 7.96
(brs, 3H), 7.78 (brs, 2H), 7.73 (dd, J =
8.7,23Hz, 1H), 767 (s, 1H), 7.13 (d, J
= 8.8 Hz, 1H), 3.89 (s, 3H), 3.61 (brs,
1H), 2.18 (s, 3H), 1.80 - 1.68 (m, 1H},
1.66 — 1.54 (m, 1H), 1.49 - 1.38 (m,
1H), 0.86 (d, J = 6.5 Hz, 6H).
LCMS ESI (m/z): 314.1 (M+1)
Purity at 210 nm: 97.54 %

Isomer-2
'H NMR (400 MHz, DMSO-ds) 5 7.95
(brs, 3H), 7.79 (brs, 2H), 7.75 (dd, J =
8.7,2.3Hz, 1H), 7.69(s, 1H), 7.12 (d, J
= 8.8 Hz, 1H), 3.89 (s, 3H), 3.61 (brs,
1H), 2.21 (s, 3H), 1.83 — 1.46 (m, 3H),
0.89 (d, 6H).
LCMS ESI (m/z): 314.2 (M+H)
Purity at 210 nm: 96.60 %

F
ANASIA-027-1
()\\S/NHz
O
"N
F

o

HCl  HoN

ANASIA-027-2

Int-A-4.14-Fr-1

Int-A-4.14-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-ds) 8 8.12 (s,
2H), 8.02 (brs, 4H), 7.43 - 7.21 (m, 2H),
3.66 (brs, 1H), 2.58 (s, 3H), 1.87 - 1.33
(m, 3H), 0.92 - 0.76 (m, 6H).
LCMS ESI (m/z): 302.6 (M+1)
Purity at 210 nm: 99.74 %

Isomer-2
"H NMR (400 MHz, DMSO-ds) & 8.19 —
7.92 (m, 6H), 7.36 — 7.23 (m, 2H), 3.66
(brs, 1H), 2.59 (s, 3H), 1.84 — 1.51 (m,
3H), 0.89 (d, J = 6.9 Hz, 6H).
LCMS ESI (m/z): 302.6 (M+1)
Purity at 210 nm: 90.02 %
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Isomer-1
1H NMR (400 MHz, DMSO-de) 8 7.95-
o NH, 7.80 (m, 7H), 7.13 (d, J = 9.0 Hz, 2H),
89 O 3.83 (s, 3H), 3.66 (brs, 1H), 1.90 (brs,
/© ) 1H), 1.33 — 1.05 (m, 2H), 0.96 — 0.70
MeO e HoN (m, 6H).
LCMS ESI (m/z): 300.4 (M+1)
ANASIA-055-1 Int-A-4.15-Fr-1 Purity at 210 nm: 95.61 %
OS (:Hzo Int-A-4.15-Fr-2 Isomer-2
1H NMR (400 MHz, DMSO-de) 5 8.16 —
MeO %—Q 7.75 (m, 7H), 7.12 (d, J = 12.9 Hz, 2H),
HN 3.84 (s, 3H), 3.53 — 3.43 (m, 1H), 1.91
(brs, 1H), 1.55 — 1.40 (m, 1H), 1.35 —
ANASIA-055-2 1.19 (m, 1H), 0.99 — 0.81 (m, 6H).
LCMS ESI (m/z): 300.2 (M+1)
Purity at 210 nm: 98.30 %
Isomer-1
1H NMR (400 MHz, DMSO-ds) 5 7.94
(brs, 3H), 7.89 (brs, 2H), 7.76 (s, 1H),
7.72 (d, J = 6.3 Hz, 1H), 7.58 — 7.49 (m,
2H), 3.69 (brs, 1H), 3.06 — 2.96 (m, 1TH),
1.79 — 1.53 (m, 2H), 1.46 — 1.35 (m,
1H), 1.21 (d, J = 6.9 Hz, 6H), 0.92 —
0.81 (m, 6H).
LCMS ESI (m/z): 312.2 (M+1)
ANASIA-043-1 Int-A-4.16-Fr-1 Purity at 210 nm: 99.56 %
Q‘s':??zo Int-A-4.16-Fr-2 lsomer.2
N © 1H NMR (400 MHz, DMSO-ds) 5 8.03 —
h 7.90 (m, 5H), 7.79 (s, 1H), 7.68-7.78
He H2N (m, 1H), 7.58 — 7.50 (m, 2H), 3.66 (brs,
ANASIA-043-2 1H), 3.00 (hept, 1H), 1.83 — 1.49 (m,
3H), 1.22 (d, J = 6.9 Hz, 6H), 0.95 —
0.81 (m, 6H).
LCMS ESI (m/z): 312.2 (M+1)
Purity at 210 nm: 97.93 %

CA 03157947 2022- 5-10




WO 2021/123237

-173 -

PCT/EP2020:/087126

Synthesis Table 9

Structure

Precursor

Analytical data

Q, NHz

(Y

HCI

HCI
ANASIA-049-2

Int-A-4.17-Fr-1

Int-A-4.17-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-dg} 5 8.14 —
7.83 (m, 6H), 7-65-7.75 (m, 2H), 7.52 (t,
J=7.7Hz, 1H), 3.68 (brs, 1H), 1.79 —
1.54 (m, 2H), 1.45 — 1.36 (m, 1H), 1.29
(s, ©H), 0.94 — 0.73 (m, 6H).
LCMS ESI (m/z): 326.5 (M+1)
Purity at 210 nm: 99.58 %

Isomer-2
'H NMR (400 MHz, DMSO-ds) 5 8.16 —
7.89 (m, 6H), 7.80 — 7.65 (m, 2H), 7.53
(t, J=7.8 Hz, 1H), 3.61 (brs, 1H), 1.82
—1.49 (m, 3H), 1.30 (s, 9H), 0.97 - 0.74
(m, 6H)
LCMS ESI (m/z): 326.4 (M+1)
Purity at 210 nm: 99.41 %

o, NH2
/j<©“ S 0

ANASIA-056-1

o, NH2
/k(j‘s R O

ANASIA-056-2

Int-A-4.18-Fr-1

Int-A-4.18-Fr-2

Isomer-1

"H NMR (400 MHz, DMSO-ds) & 8.00 —
7.80 (m, 6H), 7.79 - 7.65 (m, 2H), 7.51
(t, J=7.8 Hz, 1H), 3.63 (brs, 1H), 1.85
(brs, 1H), 1.28 (s, 9H), 1.24 - 1.01 (m,

2H), 0.88 — 0.67 (m, 6H)

LCMS ESI (m/z): 326.4 (M+1)
Purity at 210 nm: 97.93 %

Isomer-2
'H NMR (400 MHz, DMSO-ds) 5 8.16 —
7.87 {(m, 6H), 7.74 {d, J = 7.6 Hz, 1H),
769(d, J=75Hz, 1H), 752t J=78
Hz, 1H), 3.58 (brs, 1H), 2.01 — 1.85 (m,
1H), 1.52 — 1.39 (m, 1H), 1.30 (s, 9H),
1.23—-1.05(m, 1H), 0.86 (d, J = 6.9
Hz, 6H).
LCMS ESI (m/z): 326.4 (M+1)
Purity at 210 nm: 99+ %
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Isomer-1
TH NMR (400 MHz, DMSO-de) & 8.33 (s,
o NH, 1H), 8.28 — 8.18 (m, 3H), 8.15(d, J =
NG “}g\-‘(s) o 7.7 Hz, 1H), 8.04 (brs, 3H), 7.86 (t, J =
\© N 7.9 Hz, 1H), 3.69 (brs, 1H), 1.79—-1.35
H N; {(m, 3H), 0.92 - 0.79 (m, 6H).
HCI 2 LCMS ESI (m/z): 295.1 (M+1)
ANASIA-041-1 Int-A-4.19-Fr-1 Purity at 210 nm: 92.28 %
Q ’NHQ Int-A-4.19-Fr-2 Isomer-2
A\
NC SR O 'H NMR (400 MHZz, DMSO-ds) & 8.33 (s,
\©' N (8) 1H), 8.28 —8.20 (m, 3H), 8.15(d, J =
Ho N

7.7 Hz, 1H), 8.02 (brs, 3H), 7.84 (t, J =

8.0 Hz, 1H), 3.70 (brs, 1H), 1.84 — 1.46

(m, 3H), 0.97 — 0.79 (m, 6H).

LCMS ESI (m/z): 295.1 (M+1)
Purity at 210 nm: 93.51 %

ANASIA-048

Int-A-4.21

TH NMR (400 MHz, DMSO-de) 0 7.71 (s,
1H), 7.63 (dd, J = 8.4, 2.4 Hz, 1H), 6.90
(dd, J = 8.5, 2.7 Hz, 1H), 6.05 (brs, 4H),
464 (t, J = 8.8 Hz, 2H), 3.32 —3.17 (m,
3H), 1.77 — 1.15 (m, 3H), 0.95 - 0.77
(m, 6H).
LCMS ESI (m/z): 312.5 (M+1)

Purity at 210 nm: 96.10 %
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O JNH2
HCI HzN
ANASIA-053-1

Q, NHz

I\f

ANASIA-053-2

Int-A-4.22-Fr-1

Int-A-4.22-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-dg) & 7.89

(brs, 3H), 7.78-7.70 (m, 3H),7.67 (d,

1H), 6.93 (d, J = 8.8 Hz, 1H), 464 (t,

2H), 3.65 (brs, 1H), 3.19 (t, 2H), 1.87

(brs, 1H), 1.24 — 1.05 {m, 2H), 0.86 (m,

6H)

LCMS ESI (m/z): 312.3 (M+1)

Purity at 210 nm: 99.74 %

Isomer-2

H NMR (400 MHz, DMSO-dg) & 7.80 —
7.72 (m, 6H), 7.66 (d, 1H), 6.93 (d, J =
8.8 Hz, 1H), 4.63 (t, 2H), 3.61 (brs, 1H),
3.25 -3.10 (m, 2H), 1.92 (brs, 1H), 1.24
—1.05 (m, 2H), 0.91 —0.73 (m, 6H)

LCMS ESI (m/z): 312.3 (M+1)
Purity at 210 nm: 994+ %

Br:

ANASIA-044-1

Qu _sNHz

S8 0
o

HCl H,N

ANASIA-044-2

Int-A-4.23-Fr-1

Int-A-4.23-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-ds) 5 8.16 —
7.93 (m,6H), 7.91-7.83(m, J=8.0
Hz, 2H), 7.58 (t, J = 7.9 Hz, 1H), 3.72 -
3.62 (m, 1H), 1.77 — 1.34 (m, 3H), 0.95
—0.77 (m, 6H).

LCMS ESI (m/z): 348.2 & 350.3 (M+1)
Purity at 210 nm: 93.21 %

Isomer-2

'H NMR (400 MHz, DMSQO-ds) 5 8.18 —
7.94 (m, 6H), 7.93 -7.83 (m, 2H), 7.57
(t. J=7.9 Hz, 1H), 3.68 (brs, 1H), 1.82
—1.48 (m, 3H), 0.98 — 0.77 (m, 6H).
LCMS ESI (m/z): 348.2 & 350.3 (M+1)

Purity at 210 nm: 90.41 %
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Isomer-1
TH NMR (400 MHz, DMSO-deg) & 8.15 (s,
1H), 8.04 —7.93 (m, 6H), 7.90(d, J =

7.9 Hz, 1H), 7.74 — 7.66 (m, 3H), 7.53

@ Q, NHo (t, J=7.5Hz, 2H), 7.45 (t, J = 7.3 Hz,
S»‘S’ 2 1H), 3.70 (brs, 1H), 1.81 — 1.58 (m, 2H),
H:N<_>7

1.51 — 1.36 (m, 1H), 0.84 (d, 6H).
HCI

LCMS ESI (m/z): 346.2 (M+1)
ANASIA-018-1 Int-A-4.24-Fr-1 Purity at 210 nm: 99.12 %
Q, NH: Int-A-4.24-Fr-2 Isomer-2
S L 0 1H NMR (400 MHz, DMSO-ds) 5 8.19 (1,
J = 1.6 Hz, 1H), 8.10 — 7.99 (m, 5H),
Hol HN 7.80-7.95 (m, 2H), 7.78 — 7.66 (m, 3H),
ANASIA-018-2

7534 J=75Hz 2H),744(, J=7.3
Hz, 1H), 3.66 (brs, 1H), 1.86 — 1.50 (m,
3H), 0.88 (dd, 6H).
LCMS ESI (m/z): 346.2 (M+1)
Purity at 210 nm: 98.15 %
Isomer-1
TH NMR (400 MHz, DMSO-ds) 5 8.18 (1,

J = 1.7 Hz, 1H), 8.04 — 7.85 (m, 7H),
Q, NH2 7.75—7.66 (m, 3H), 7.53 (t, J = 7.5 Hz,
‘\‘, S\JSJ o 2H), 7.44 (dd, J = 8.3, 6.3 Hz, 1H), 3.67
4(—<; (brs, 1H), 2.00 — 1.86 (m, 1H), 1.25 —
HoN 1.07 (m, 2H), 0.79 — 0.66 (m, 6H).
ANASIA-032-1

LCMS ESI (m/z): 346.2 (M+1)
i - 9
Int-A-4.25-Fr-1 Purity at 210 nm: 99+ %

Q, NH: Isomer-2
Int-A-4.25-Fr-2
‘\‘,S (i(o_& n f H NMR (400 MHz, DMSO-ds) 5 8.19 (s,
HoN

1H), 8.04 (s, 2H), 8.00 — 7.87 (m, 5H),
7.77 —7.66 (m, 3H), 7.59 — 7.50 (m,
2H), 7.44 (t, J = 7.3 Hz, 1H), 3.64 (brs,

1H), 1.92 (brs, 1H), 1.55 — 1.42 (m, 1H),
ANASIA-032-2 136-1.21(m, 1H), 1.01 -0.76 (m,
6H).

LCMS ESI (m/z): 346.0(M+1)
Purity at 210 nm: 99+ %
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ANASIA-028-1

Int-A-4.26-Fr-1

Int-A-4 26-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-ds) & 8.19
(brs, 3H), 7.98 (d, J = 3.9 Hz, 1H), 7.94
(brs, 2H), 7.72 (d, J= 3.7 Hz, 1H), 7.21

—7.15 (m, 1H), 3.64 (brs, 1H), 1.88
{brs, 1H), 1.42 - 1.14 (m, 2H), 0.88 —
0.73 (m, 6H).
LCMS ESI (m/z): 275.9 (M+1)
Purity at 210 nm: 99+ %

Isomer-2
'H NMR (400 MHz, DMSO-ds) O 8.29
{brs, 2H), 8.00 (dd, J = 5.0, 1.3 Hz, 1H),
7.95 (brs, 3H), 7.74 (d, J = 3.7 Hz, 1H),
7.20 (dd, J = 5.0, 3.8 Hz, 1H}), 3.65 (brs,
1H), 1.93 (brs, 1H), 1.57 — 1.41 (m, 1H),
1.38 —1.19(m, 1H), 0.89 (two d, 7.2
Hz, 6H).
LCMS ESI (m/z): 276.0(M+1)
Purity at 240 nm: 994+ %

ANASIA-008

Int-A-4.27

'H NMR (400 MHz, DMSO-ds) 5 8.37 —
8.29 (m, 1H), 8.19-7.87 (m, 5H), 7.79
—-7.72(m, 1H), 7.45-7.36 (m, 1H),
3.70-3.592 (m, 1H), 1.81=1.39 (m,
3H), 0.992 - 0.78 {m, 6H).

LCMS ESI (m/z):276.0(M+H)
Purity at 210 nm: 99+ %

CA 03157947 2022- 5-10




WO 2021/123237

-178 -

PCT/EP2020:/087126

Synthesis Table 9

Structure
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Analytical data

Q .NH;

WL

et O
¥

\(S)

HCI HoN

ANASIA-008-1

ANASIA-008-2

Int-A-4.27-Fr-1

Int-A-4.27-Fr-2

Isomer-1
TH NMR (400 MHz, DMSO-de) & 8.32 (s,
1H), 8.08 (brs, 3H), 8.00 (brs, 2H), 7.78
—7.72 (m, 1H), 7.40 (d, J = 4.9 Hz, 1H),
3.64 (s, 1H), 1.81 - 1.68 (m, 1H), 1.67 —
1.56 (m, 1H), 1.54 — 1.41 (m, 1H), 0.87
(d, J = 4.3 Hz, 6H). LCMS ESI
{m/z):276.0 (M+H)
Purity at 210 nm: 99+ %

Isomer-2
H NMR (400 MHz, DMSO-ds) © 8.33
(d, J =1.7 Hz, 1H), 8.00 (s, 5H), 7.75
(dd, J =49, 3.0Hz, 1H), 743 (d, J =
5.0 Hz, 1H), 3.72 - 3.57 (m, 1H), 1.87 —
1.48 (m, 3H), 0.90 (two d, 6H).
LCMS ESI (m/z): 276.1 (M+H)
Purity at 210 nm: 99.43 %

NH;
\
S()O

oI

CF3COOH HzN
ANASIA-009-1

q N

S(R) O
o~

CF3COOH H:N<_>*

ANASIA-009-2

Int-A-4.28-Fr-1

Int-A-4 28-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-ds) & 8.45
(brs, 2H), 8.21 (brs, 3H), 7.63 (d, J = 4.1

Hz, 1H), 7.28 (d, J = 4.1 Hz, 1H), 3.64
(t, J=7.7 Hz, 1H), 1.87 — 1.52 (m, 3H),

0.88 (two d, 6H).
LCMS ESI (m/z): 310.0 & 312.0(M+H)
Purity at 210 nm: 98.29 %

Isomer-2

'H NMR (400 MHz, DMSQO-ds) 5 8.45
{brs, 2H), 8.22 (brs, 3H), 762 (d, J = 4.2
Hz, 1H), 7.28 (d, J = 4.1 Hz, 1H), 3.68 —
3.60 (m, 1H), 1.81 — 1.45 (m, 3H), 0.86

(two d, J = 6.4, 6H).
LCMS ESI (m/z): 310.0 & 312.0(M+H)
Purity at 210 nm: 98.32 %
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Isomer-1

1H NMR (400 MHz, DMSO-de) 5 8.04

Q i (brs, 5H), 7.61 (d, J = 4.0 Hz, 1H), 7.29
v N

CI\@“‘S“ S o (d, J = 4.0 Hz, 1H), 3.72 — 3.61 (m, 1H),

N 1.98 — 1.86 (m, 1H), 1.55 — 1.19 (m,

2H), 1.01 — 0.82 (m, 6H).
HCl  H:N ) ¢ )
LCMS ESI (m/z): 310.1 & 312.0(M+H)
ANASIA-029-1 Int-A-4.29-Fr-1 Purity at 220 nm: 97.34 %
Cln_S (R)%_NH Int-A-4.29-Fr-2 Isomer-2

Uh‘: o 1H NMR (400 MHz, DMSO-ds) 5 8.39
(brs, 2H), 8.00 (brs, 3H), 7.61 (d, J = 4.0

HCl  HoN" Hz, 1H), 7.30 (d, J = 4.0 Hz, 1H), 3.75 —

3.62 (m, 1H), 1.97 — 1.83 (m, 1H), 1.41

ANASIA-029-2

—1.07 (m, 2H), 0.95 — 0.74 (m, 6H).
LCMS ESI (m/z): 310.1 & 312.1 (M+H)
Purity at 210 nm: 98.94 %

ANASIA-012

Int-A-4.30

TH NMR (400 MHz, DMSO-ds) 0 8.49
(brs, 2H), 8.06 (d. J = 5.3 Hz, 1H), 8.00
(brs, 3H), 7.26 (d, J = 5.3 Hz, 1H), 3.74
(brs, 1H), 1.85 — 1.37 (m, 3H), 0.91 (d, J
= 6.4 Hz, 6H).

LCMS ESI (m/z): 310.0 & 312.0 (M+H)

Purity at 220 nm: 98.36 %
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Isomer-1
1H NMR (400 MHz, DMSO-ds) & 8.49
o NH; (brs, 3H), 8.06 (d, J = 5.3 Hz, 1H), 8.00
S~ w808 O (brs, 2H), 7.26 (d, J = 5.3 Hz, 1H), 3.79
<\J\ | —3.71 (m, 1H), 1.87 — 1.44 (m, 3H),
(2 I 0.91 (d, J = 6.4 Hz, 6H).
HCl LCMS ESI (m/z): 310.0 & 312.1 (M+H)
ANASIA-012-1 Int-A-4.30-Fr-1 Purity at 220 nm: 99+ %
o Int-A-4.30-Fr-2 Isomer-2
SN 1H NMR (400 MHz, DMSO-ds) & 8.49
<\I (brs, 3H), 8.05 (d, J = 5.3 Hz, 1H), 8.03
Cl (brs, 2H), 7.26 (d, J = 5.3 Hz, 1H), 3.75
HCI —3.67 (m, 1H), 1.89 — 1.67 (m, 2H),
ANASIA-012-2 1.67 — 1.54 (m, 1H), 0.93 (two d, 6H).
LCMS ESI (m/z): 310.0 & 312.1 (M+H)
Purity at 220 nm: 99+ %
Isomer-1
H-NMR (400 MHz, DMSO-de) &: 8.2
(brs, 2H), 8.06 (brs, 3H), 7.55 (d, J= 3.6
s ?é NH, Hz, 1H), 6. 92 (d, J= 4 Hz, 1H), 3.66
\E) N2 o (brs, 1H), 2.5 (s, 3H), 1.78-1.77 (m, 1H),
1.64-1.62 (m, 1H), 1.53-1.50 (m, 1H),
HCl HoNY 0.89 (d, J= 6.4 Hz, 6H).
LCMS ESI (m/z): 290.0(M+1)
ANASIA-014-1 Int-A-4.31-Fr-1 Purity at 210 nm: 99.74 %
s 9 Int-A-4.31-Fr-2 Isomer-2
U%‘;;&'Hz H-NMR (400 MHz, DMSO-de) &: 8.2
N#° (bs, 2H), 8.05 (brs, 3H), 7.56 (d, J= 3.6
HOl Hz, 1H), 6. 91 (dd, J = 4 Hz, 1H), 3.65
(brs, 1H), 2.5 (s, 3H), 1.84-1.77 (m,
ANASIA-014-2 1H),1.73-1.66 (m, 1H), 1.61-1.54 (m,
1H), 0.91 (two d, J= 6.4 Hz, 6H).
LCMS ESI (m/z): 290.0 (M+1)
Purity at 210 nm: 99+ %
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TH-NMR (400 MHz, DMSO-ds) 5: 8.21
s C\)\S/NHz {m, 2H), 8.10-7.80 (m, 3H), 7.54 (dd, J=
U iy o] 3.6 Hz, 1H), 6.92 (d, J = 0.8 Hz, 1H),
(S Int-A-4.32 3.66 (m, 1H), 1.91 (brs, 1H), 1.49-1.17
HOl  HN (m, 2H), 0.93-0.83 (m, 6H).
ANASIA-031 LCMS ESI (m/z): 290.01 (M+1)
Purity at 210 nm: 95.64 %
Isomer-1
'H NMR (400 MHz, DMSQO-ds) 5 8.08
s 9 (brs, 5H), 7.57 (d, J = 3.7 Hz, 1H), 6.92
mm}s‘\ ‘NH(z) (d, J = 3.7, 1H), 3.66 (brs, 1H), 2.5 (s,
N 3H), 2.02 - 1.89 (m, 1H), 1.60 — 1.17
HCl H2N“‘ (m, 2H), 1.03 — 0.80 (m, 6H).
LCMS ESI (m/z): 290.0(M+1)
ANASIA-031-1 Int-Acd. 32-Fr-1 Purity at 210 nm: 96.40 %
s %‘NH , Int-A-4.32-Fr2 | Isomer-2
\m)“ H-NMR (400 MHz, DMSQ-ds) &: 8.2
N (brs, 2H), 7.97 (brs, 3H), 7.55 (d, J=3.6
HCI H,N Hz, 1H), 6. 93 {dd, J=3.6 Hz, 1H), 3.66-
3.64 (m, 1H), 2.5 (s, 3H), 1.92-1.90 (m,
1H), 1.35-1.30 (m, 1H), 1.24-1.28 (m,
ANASIA-031-2 1H), 0.86 (t, J = 7.2 Hz, 6H).
LCMS ESI (m/z): 290.0(M+1)
Purity at 210 nm: 99+ %
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ANASIA-015-2

Int-A-4.33-Fr-1

Int-A-4.33-Fr-2

Isomer-1
TH-NMR (400 MHz, DMSO-dg) 5: 8.2
(brs, 2H), 8.02 (brs, 3H), 7.83 (d, J=4.8
Hz, 1H), 7.03 (d, J= 5.2 Hz, 1H), 3.67
(brs, 1H), 2.44 (s, 3H),1.80-1.75 (m,
1H),1.67-1.60 (m, 1H), 1.50-1.43 (m,
1H), 0.88 (d, J= 6.8 Hz, 6H).
LCMS ESI (m/z): 290.0(M+1)
Purity at 210 nm: 96.56 %

Isomer-2
TH-NMR (400 MHz, DMSO-ds) &: 8.2 (s,

2H), 8.0 (brs, 3H), 7.84 (d, J= 5.2 Hz,
1H), 7.05 (d, J= 4.8 Hz, 1H), 3.67 (bs,

1H), 2.41 (s, 3H), 1.82-1.77 (m,
1H),1.73-1.66 (m, 1H), 1.60-1.53 (m,

1H), 0.90 ({two d, 6H).
LCMS ESI (m/z): 290.1 (M+1)
Purity at 210 nm: 98.69 %
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H NMR (400 MHz, DMSO-de) & 8.21 (s,
5H), 7.73 (m, 1H), 7.54 (s, 1H), 7.33 (d,
1H), 3.73 — 3.61 (m, 1H), 1.84 — 1.40
(m, 3H), 0.98 — 0.76 (m, 6H).
R s Q\S,NHz LCMS ESI (m/z): 326.1 (M+1)
F/\\U’ P Purity at 210 nm: 99+ %
HCI H,N Isomer-1
1H NMR (400 MHz, DMSO)
ANASIA-017 5 8.51(s, 2H), 8.08 (bs, 3H), 7.73-7.72
(m, 1H), 7.56-7.55 (m,1H), 7.41(t,
- Q, NH, Int-A-4.34 J=54.8 Hz, 1H), 3.72(s, 1H), 1.78 —
S_w8® O 1.74 (m, 1H), 1.67-1.60 (m, 1H), 1.52-
Q“(\J N \ Int-A-4.34-Fr-1 1.47(m, 1H), 0.89-0.86 (m, 6H).
HCl HoN LCMS ESI (m/z): 326.3 (M+H)
Int-A-4.34-Fr-2 Purity at 210 nm: 99.0 %
ANASIA-017-1
Isomer-2
Q, ,NH, 1
R s %m0 H NMR (400 MHz, DMSO)
w N 5 8.51(bs, 2H), 8.04 (bs, 3H),7.75-7.74
F 3 (m, 1H), 7.56-
HCI HoN 7.55 (m,1H), 7.40(t, J=54.8 Hz, 1H),
ANASIA-017-2 3.73-3.71 (m, 1H), 1.79 — 1.78 (m, 1H),
1.70-1.68 (m, 1H), 1.61-1.57(m, 1H),
0.93-0.89 (m, 6H).
LCMS ESI (m/z): 326.4 (M+H)
Purity at 210 nm: 100.0 %
TH NMR (400 MHz, DMSO-ds) © 8.48
o N, (brs, 2H), 8.05 (brs, 3H), 7.73 (d, J = 3.8
R s % “0 Hz, 1H), 7.54 (d, J = 6.0 Hz, 1H), 7.33
% Int-A-4.35-Fr-1
F>“(\J/ N— s, (d, J = 54.7 Hz, 1H), 3.72 — 3.63 (m,
F 1H), 1.92 (brs, 1H), 1.54 — 1.20 (m, 2H),
HCl HoN Int-A-4.35-Fr-2 0.66 — 0.67 (m, 6H).
ANASIA-038 LCMS ESI (m/z): 326.1 (M+1)
Purity at 210 nm: 94.81 %
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Q. _NH,
S o

1H NMR (400 MHz, DMSO-de) 5 8.70 —
8.59 (m, 1H), 8.40-8.20 (m, 3H), 8.10
(d. J = 9.1 Hz, 1H), 8.0-7.80 (m, 3H),
7.76 —7.63 (m, 3H), 3.76 — 3.63 (m,

W
(e

Hot HeN
ANASIA-016

Int-A-4.36

1H), 1.81 — 1.36 (m, 3H), 0.88 —0.78

(m, 6H).
LCMS ESI (m/z): 320.1 (M+1)

Purity at 210 nm: 96.14 %

ANASIA-016-2

Int-A-4.36-Fr-1

Int-A-4.36-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-d:) & 8.64
(d, J=9.0Hz, 1H), 8.38 - 8.23 (m, 4H),
8.13 -8.06 (m, 1H), 7.90 bs, 3H), 7.76
—7.64 (m, 3H), 3.73-3.62 (m, 1H),
1.76 — 1.56 (m, 2H), 1.31 - 1.18 (m,
1H), 0.84 (two d, J = 6.7 Hz, 6H).
LCMS ESI (m/z): 320.2 (M+1)
Purity at 210 nm: 96.79 %

Isomer-2
H NMR (400 MHz, DMSO-ds) & 8.65
(d, J=8.0Hz, 1H), 8.34 - 8.21 (m, 3H),
8.10 (d, J=7.8 Hz, 1H), 7.93 (bs, 3H),
7.76 —7.63 (m, 3H), 3.70 — 3.57 (m,
1H), 1.80 = 1.61 {m, 2H), 1.57 — 1.46
(m, 1H), 0.84 (two d, 6H).
LCMS ESI (m/z): 320.1 (M+1)
Purity at 210 nm: 96.60 %

g
& 9
[T w
HCl HaN
ANASIA-025

Int-A-4.37

TH NMR (400 MHz, DMSO-ds) 5 8.70 —
8.60 (m, 1H), 8.39 — 8.23 (m, 4H), 8.10
(d, J = 7.9 Hz, 1H), 7.83 (brs, 3H), 7.76
—7.61 (m, 3H), 3.65—3.55 (m, 1H),
2.35—2.25 (m, 1H), 0.91 (d, J = 7.1 Hz,
3H), 0.83 (d, J = 6.9 Hz, 3H).
LCMS ESI (m/z): 306.1 (M+1)

Purity at 210 nm: 99+ %
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1H NMR (400 MHz, DMSO-ds) 5 8.61
O\;S,NHzO {(d, J=2.5Hz, 1H), 8.25 — 8.14 (m, 2H),
CO N 8.13 — 7.87 (m, 7H), 7.79 — 7.67 (m,
“ D Int-A-4.38 2H), 3.69 (s, 1H), 1.85 — 1.50 (m, 3H),
Hot HeN 0.98 — 0.85 (m, 6H).
ANASIA-013 LCMS ESI (m/z): 320.1 (M+H)
Purity at 210 nm: 99+ %
TH NMR (400 MHz, DMSO-ds) 0 8.60
Q, NH; 5 (d, J = 8.9 Hz, 1H), 8.28 — 8.02 (m, 5H),
OO N 7.99 — 7.66 (m, 6H), 3.77 — 3.66 (m,
h Int-A-4.39 1H), 2.02 — 1.92 (m, 1H), 1.58 —1.20
L (m, 2H), 0.97 — 0.74 (m, 6H).
ANASIA-030 LCMS ESI (m/z): 320.2 (M+H)
Purity at 210 nm: 99.12 %
"H NMR (400 MHz, DMSO-de) 0 8.75 (,
J =85 Hz, 1H), 8.35 (d, J = 6.3 Hz,
1H), 8.27 (dd, J = 8.0, 2.4 Hz, 1H), 8.16
—7.72 (m, 8H), 3.70 — 3.52 (m, 1H),
Int-A~4.40 1.77 = 1.35 (m, 3H), 0.91 = 0.72 (m,
6H).
ANASIA-019 LCMS ESI (m/iz): 354.1 & 356.0(M+1)
Purity at 210 nm: 99+ %




WO 2021/123237

- 186 -

PCT/EP2020:/087126

Synthesis Table 9

Structure

Precursor

Analytical data

F

ANASIA-020-1

0 NH2

s R O

O N \S)
HCI H,N

ANASIA-020-2

Int-A-4.41-Fr-1

Int-A-4.41-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-ds) & 8.68
(d, J=7.9 Hz, 1H), 8.38 - 8.27 (m, 3H),
8.25—-8.17 (m, 1H), 7.87 (bs, 3H), 7.84

—7.75 (m, 2H), 7.63 — 7.55 (m, 1H),
3.67 (brs, 1H), 1.80 —1.52 (m, 2H), 1.32

—1.17 {m, 1H), 0.95-0.75 (m, 6H).
LCMS ESI (m/z): 336.0(M-1)
Purity at 210 nm: 97.93 %

Isomer-2
H NMR (400 MHz, DMSO-ds) © 8.70
(d, J=8.8 Hz, 1H), 8.38 — 8.26 (m, 3H),
8.21 (d, J = 8.1 Hz, 1H), 7.95 (brs, 3H),
7.88—-7.75(m, 2H), 7.58 (1, J = 9.2 Hz,
1H), 3.60 (brs, 1H), 1.78 — 1.42 (m, 3H),
0.90 —0.72 (m, 6H).
LCMS ESI (m/z): 336.0(M-1)
Purity at 210 nm: 98.68 %

CI

CI

0 NH
S s O

H:N<_>—

ANASIA-047-1

Q, AH2
S“{R) o

ANASIA-047-2

Int-A-4.42-Fr-1

Int-A-4 42-Fr-2

Isomer-1
'H NMR (400 MHz, DMSO-ds) & 8.00
(brs, 5H), 7.72-7.59 (m, 2H), 7.49 (d, J
=8.7Hz, 2H), 7.43 (s, 1H), 7.34 (d, J =
7.9 Hz, 1H), 7.07 (d, J = 8.7 Hz, 2H),
3.65 (brs, 1H), 1.79 — 1.31 (m, 3H), 0.86
—0.74 (m, J =6.3 Hz, 6H).
LCMS ESI (m/z): 396.4 & 398.3 (M+1)
Purity at 210 nm: 97.21 %

Isomer-2
H NMR (400 MHz, DMSO-ds} & 8.20 —
7.94 (m, 5H), 7.76 — 7.58 (m, 2H), 7.54
—7.43(m, 3H), 7.32 {d, J=7.7 Hz, 1H),
7.10 (d, J =8.8 Hz, 2H), 3.61 (brs, 1H),
1.79—-1.49 (m, 3H), 0.98 — 0.78 (m,
6H).
LCMS ESI (m/z): 396.3 & 398.3 (M+1)
Purity at 210 nm: 95.03 %
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Isomer-1
1H NMR (400 MHz, DMSO-ds) 5 8.03
(brs, 2H), 7.90 (brs, 3H), 7.75 — 7.60
(m, 2H), 7.56 — 7.44 (m, 3H), 7.35 (d, J
= 7.8 Hz, 1H), 7.07 (d, J = 8.9 Hz, 2H),
f’s‘;“j:, 3.67 (brs, 1H), 1.89 (brs, 1H), 1.34 —
,@ @ J<_£ 1.03 (m, 2H), 0.91 — 0.71 (m, 6H).
HOl HoN LCMS ESI (m/z): 396.3 & 398.3 (M+1)
ANASIA-052-1 Int-A-4.43-Fr-1 Purity at 210 nm: 95.03 %
Q, NH> Int-A-4.43-Fr-2

Isomer-2

'H NMR (400 MHz, DMSO-ds) O 7.89
(brs, 5H), 7.71 - 7.62 (m, 2H), 7.56 —
7.46 (m, 3H), 7.35 (s, 1H), 7.11 (d, J =
8.9 Hz, 2H), 3.63 (brs, 1H), 1.95-1.82
{(m, 1H), 1.63 — 1.16 (m, 2H), 0.96 —
0.79 (m, 6H)
LCMS ESI (m/z): 396.2 & 398.2 (M+1)
Purity at 220 nm: 99.25 %

HCI H,N
ANASIA-057-1

0 NH2

HCI H N
ANASIA-057-2

Q, NHz
Qrve,

Int-A-4.44-Fr-1

Int-A-4.44-Fr-2

H NMR (400 MHz, DMSO-ds) & 8.68 (s

8.00 (brs, 5H), 7.62 — 7.43 (m, 2H), 3.64
(d, 1H), 1.94 (brs, 1H), 1.49 — 1.19 (m,

Isomer-1
TH NMR (400 MHz, DMSO-ds) 5 8.70 (s,
1H}), 8.30 (brs, 2H), 8.20 — 8.09 (m, 2H),
7.85 (brs, 3H), 7.60 —7.45 (m, 2H), 3.68
(brs, 1H), 1.96 (brs, 1H), 1.04 - 0.92
(m, 2H), 0.81 — 0.63 (m, 6H).
LCMS ESI (m/z): 326.2 (M+1)
Purity at 220 nm: 97.94 %

Isomer-2

1H), 8.15 (dd, J = 17.8, 7.9 Hz, 2H)

2H), 0.97 — 0.76 (m, 6H).
LCMS ESI (m/z): 326.2 (M+1)

Purity at 220 nm: 99+ %
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ANASIA-023

Int-A-4.45

'H NMR (400 MHz, DMSO-ds) § 8.52 —
8.40 (m, 2H), 8.21 —-7.99 (m, 6H), 7.59
—7.45 (m, 2H), 3.69 (brs, 1H), 1.88 —
1.42 (m, 3H), 0.99 — 0.78 (m, 6H).
LCMS ESI (m/z): 326.1 (M+1)
Purity at 210 nm: 94.59 %

. NH
A\

Q

s._S 0

@j NJ{Q@
Hol HoN

ANASIA-037

Int-A-4.46

1H NMR (400 MHz, DMSO-ds) & 8.46
(brs, 2H), 8.19 — 7.89 (m, 6H), 7.61 —
7.46 (m, 2H), 3.68 (brs, 1H), 1.94 (brs,
1H), 1.56 — 1.23 (m, 2H), 0.98 — 0.79
(m, 6H).
LCMS ESI (m/z): 326.0(M+1)
Purity at 210 nm: 95.97 %

ANASIA-050-2

Int-A-4.47-Fr-1

Int-A-4.47-Fr-2

Isomer-1
'H NMR (400 MHz, DMSO-ds) 5 8.14 —
7.86 (m, 7H), 7.71 —7.52 (m, 3H), 3.81
—3.64 (m, 1H), 1.79 — 1.49 (m, 2H),
0.67 — 0.55 (m, 1H), 0.33 (m, 2H), 0.03
(s, 2H).
LCMS ESI (m/z): 268.30(M+1)
Purity at 220 nm: 97.30 %

Isomer-2
'H NMR (400 MHz, DMSO-ds) 5 8.16 —
7.85 (m, 7H), 7.73—7.52 (m, 3H), 3.70
{brs, 1H), 1.81 — 1.57 (m, 2H), 0.83 —
0.70 (m, 1H), 0.49 — 0.34 (m, 2H), 0.22
—0.01 (m, 2H).
LCMS ESI (m/z): 268.30(M+1)
Purity at 220 nm: 96.86 %

HoN
CF3COOH
ANASIA-006

Int-A-4.48

TH NMR (400 MHz, DMSO-ds) 6 9.05 —
9.03 {m, 1H), 8.82 (dd, 1H),8.29-8.25
(m, 1H), 8.22 (brs, 2H), 7.94 (brs, 3H),
7.70-7.65 (m, 1H), 3.71 (brs, 1H), 1.80-
1.40(m, 3H), 0.95-0.75 (m, 6H)
LCMS ESI (m/z): 271.1 (M+H)
Purity at 210 nm: 97.89 %
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'H NMR {400 MHz, DMSO) 5 8.38-8.35
QNH; (m, 2H), 8.15 (d, J= 3.6 Hz, 1H), 7.96-
S TN 7.95 (m, 3H), 7.54 (d, J= 5.2 Hz, 1H),
P Int-A-4.53 3.70 (m, 1H), 1.76-1.50 (m, 3H), 0.92-
HCI HpN 0.88 (m, 6H)
ANASIA-082 LCMS ESI (m/z): 332.2 (M+H)
Purity at 287 nm: 86.75 %
TH NMR (400 MHz, DMSO) 0 8.38 (s,
O‘\ NH, 2H), 8.17 (d, J=5.2 Hz, 1H), 7.97-7.95
@, . O (m, 4H), 7.54 (d, J=5.6 Hz, 1H), 3.67
\ N s (brs, 1H), 1.51-1.49 (m, 1H), 1.33-1.30
0 s( ) Int-A-4.54 (m, 1H), 1.24 (m, 1H), 0.94-0.84 (m,
HCI HoN 8H).
ANASIA-138 LCMS ESI (m/z): 332.3 (M+H)
Purity at 210 nm: 95.87 %
Isomer-1
'H NMR (400 MHz, DMSO-ds) & 8.68 (s,
1H), 8.26 (bs, 2H), 8.18-8.11 (m, 2H),
7.92 (bs, 3H), 7.55-7.49 (m, 2H), 3.69-
“‘ ‘NHZ 3.64 (m, 1H),
\ 1.74-1.70 (m, 1H), 1.64-1.58 (m, 1H),
1.32-1.25 (m, 1H), 0.90-0.82 (m, 6H).
CIHHZN LCMS ESI (m/z): 326.3 (M+1)
Int-A-4.55-Fr-1 ]
ANASIA-083-1 Purity at 220 nm: 96.24 %
Q:r\‘ MNH2 Int-A-4.55-Fr-2
2 Isomer-2
'H NMR (400 MHz, DMSO-dg) & 8.68 (s,
C|HH2N 1H), 8.40-8.10 (m, 4H), 7.95 (bs, 3H),
7.60-7.46 (m, 2H), 3.66-3.64 (m, 1H),
ANASIA-083-2

1.73-1.69 (m, 1H), 1.56-1.54 (m, 1H),
1.27-1.23 (m, 1H), 0.90-0.85 (m, 6H).
LCMS ESI (m/z): 326.2 (M+1)
Purity at 210 nm: 87.2 %
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O,
~NH
\\S\\ b
.
H,N
HCI

ANASIA-123

Int-A-4.56

1H NMR (400 MHz, DMSO-ds) 6 7.95
(d, J=8.8 Hz, 3H), 7.93-7.91 (m, 3H),
7.64-7.62 (m, 3H), 2.35-2.25 (m, 2H),
2.19-2.09 (m, 1H), 1.93-1.69 (m, 2H),
1.49-1.42 (m, 1H), 1.03-1.01 (m, 3H).
LCMS ESI (m/z): 282.4 (M+H)
Purity at 210 nm: 100 %

\\ ~NH
\ \\ b
(S)N
N“
CF3COOH

ANASIA-086-1

,NH,O
R N—<_>7
cr3acoon 2N

ANASIA-086-2

Int-A-4.57-Fr-1

Int-A-4.57-Fr-2

Isomer-1
TH NMR (400 MHz, DMSO-ds) 3 8.03-
7.90 (m, 5H), 7.54 (t, J=7.6 Hz), 7.45-
7.39 (m, 2H), 3.70 (bs, 1H), 2.67 (s,
3H), 1.74-1.61 (m, 2H), 1.47-1.44 (m,
1H), 0.88 (d, J=6 Hz, 6H).
LCMS ESI (m/z): 284.3(M+1)
Purity at 224 nm: 99.01 %

Isomer-2
H NMR (400 MHz, DMSO-ds) © 8.00-
7.97 (m, 3H),7.89(bs, 3H), 7.54 (t, J=7.2
Hz), 7.45-7.40 (m, 2H), 3.69 (bs, 1H),
2.66 (s, 3H), 1.76-1.68 (m, 2H), 1.58-
1.54 (m, 1H), 0.90 (two d, J=6.8 Hz,
6H).
LCMS ESI (m/z): 284.3(M+1)
Purity at 210 nm: 100 %
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(R)\\ \‘NH%)
[ j ) «_>7

ANASIA-087-1

(3)“ \\NH%,
\

ANASIA-087-2

Int-A-4.58-Fr-1

Int-A-4.58-Fr-2

Isomer-1
H NMR (400 MHz, DMSO-dg) &
8.21(bs, 2H), 7.99-7.90 (m, 4H), 7.72-
7.71(m, 1H), 7.48-7.41 (m, 2H), 3.70
(bs, 1H), 1.75-1.43 (m, 3H), 0.88-0.86
(m, 6H).
LCMS ESI (m/z): 288.2(M+1)
Purity at 210 nm: 100%

Isomer-2

'H NMR (400 MHz, DMSO-ds) & 8.24 (s,
2H), 7.99-7.92 (m, 4H), 7.78-7.68 (m,
1H), 7.47-7.42 (m, 2H), 3.56 (bs, 1H),
1.85-1.50 (m, 3H), 0.89 (two d, J=6.8

Hz, 6H)
LCMS ESI (m/z): 288.3(M+1)
Purity at 220 nm: 98.01%

F
o)

F.
O

F
~(S)
HCI HoN
ANASIA-088-1
F 5
rR)\}S:NHb
N &)
HoN
ANASIA-088-2

Int-A-4.59-Fr-1

Int-A-4.59-Fr-2

Isomer-1

"H NMR (400 MHz, DMSO) 0 8.11 (bs,
2H), 8.02 (bs, 3H) 7.79 (d, J= 8.0 Hz,
1H), 7.72-7.68 (m, 2H), 7.51-7.49 (m,
1H), 7.37(t, J=73.2 Hz, 1H), 3.68 (bs,
1H), 1.76-1.71 (m, 1H), 1.64-1.57 (m.
1H), 1.47-1.40 (m, 1H), 0.87 {(lwo d, JF~

6.0 Hz, 6H).
LCMS ESI (m/z): 336.5 (M+1)

Purity at 230 nm: 97.0 %

Isomer-2

H NMR (400 MHz, DMSO) 5 8.13 (s,
2H), 8.03 (s, 3H), 7.80 (d, J= 8.0 Hz,
1H), 7.71-7.67 (m, 2H), 7.51-7.49 (m,
1H), 7.41(t, J=73.2, 1H), 3.68 (bs, 1H),
1.80-1.55 (m, 3H), 0.91 (d, /= 7.2 Hz,

3H), 0.90(t, J=6.8Hz, 3H).

LCMS ESI (m/z): 336.5 (M+1)

Purity at 210 nm: 95.83 %
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Isomer-1
1H NMR (400 MHz, DMSO) 5 8.13 (bs,
2H), 8.01 (bs, 3H), 7.81 (d, J= 7.6 Hz,
N 1H), 7.72-7.67(m, 2H), 7.51 (m, 1H),
o (s\)‘f‘sgNHb 7.41 (t, J=73.2 Hz, 1H), 3.64 (bs, 1H),
\© NJQS_,L 1.94 (bs, 1H), 1.55-1.25 (m, 2H), 0.92-
Hol HN 0.87 (m, 6H).
LCMS ESI (m/z): 336.3 (M+1)
Int-A-4.60-Fr-1 Purity at 210 nm: 98.51 %
ANASIA-069-1 Hmy °
F F Int-A-4.60-Fr-2 Isomer-2
o) 1H NMR (400 MHz, DMSO) 5 8.13 (bs,
O~
Y 2H), 7.99 (bs, 3H), 7.80 (d, J= 7.6 Hz,
4<_<3_l<; 1H), 7.72-7.67(m, 2H), 7.51 (d, J=8 Hz,
HCI HoN 1H), 7.38 (t, J=73.2 Hz, 1H), 3.66 (bs,
ANASIA-069-2 1H), 1.94 (bs, 1H), 1.30-1.10 (m, 2H),
0.86-0.79 (m, 6H).
LCMS ESI (m/z): 336.3 (M+1)
Purity at 210 nm: 99.89 %
Isomer-1
H NMR (400 MHz, DMSO) 5 8.14 (bs,
EF 2H), 7.96 (bs, 3H), 7.81 (d, J= 8 Hz,
Q NH 1H), 7.72-7.68 (m, 2H), 7.55-7.49 (m,
g™
O S 1H), 7.32 (t, J=73.2 Hz, 1H), 3.68-3.59
‘(js_)< (m, 1H), 2.08 (bs, 1H), 0.87-0.77 (m,
Hor PN LCMS ESI ( B/H)) '322 3 (M+H)
miZ). . +
ANASIA-117-1
S Int-A-4.61-Fr-1 Purity at 210 nm: 99.68 %
FF
o) Int-A-4.61-Fr-2 Isomer-2
(R}\‘ ‘NHb
o S, H NMR (400 MHz, DMSO) & 8.25 (bs,
N (S 2H), 8.15 (bs, 3H), 7.82 (d, = 7.6 Hz,
HCl H,N 1H), 7.72-7.68 (m, 2H), 7.55-7.49 (m,
1H), 7.37 (t, J=54.8 Hz, 1H), 3.68-3.59
(m, 1H), 2.27 (bs, 1H), 0.87-0.77 (m,
ANASIA-117-2 6H)
LCMS ESI (m/z): 322.3 (M+H)
Purity at 210 nm: 98.22 %
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Isomer-1
1H NMR (400 MHz, DMSO-de) b 8.22-
8.20 (m, 4H), 8.08-8.02 (m, 4H), 7.89 (1,
FiC \\ NH, J= 8 Hz, 1H), 3.71 (bs, 1H), 1.70-1.69
O“ Vi (m, 1H), 1.60-1.57 (m, 1H), 1.42-1.41
H (m, 1H), 0.91-0.83 (m, 6H).
LCMS ESI (m/z): 338.2(M+H)
ANASIA-089-1 Int-A-4.62-Fr-1 Purity at 210 nm: 97.44 %
ANH Int-A-4.62-Fr-2 Isomer-2
@ R 1H NMR (400 MHz, DMSO-de) 3 8.25-
“(—% 8.22 (m, 4H), 8.10-8.00 (m, 4H), 7.89 {1,
HoN J=7.8 Hz, 1H), 3.67 (bs, 1H), 1.79-1.64
ANASIA-089-2 (m, 2H), 1.60-1.53 (m, 1H), 0.89 (two d,
J=7 Hz, 6H).
LCMS ESI (m/z): 338.2(M+1)
Purity at 210 nm: 95.49 %
Isomer-1
'H NMR (400 MHz, DMSO-de) 3 8.40-
8.20 (m, 4H), 8.07 (d, J=7.4 Hz, 1H),
7.91-7.87 (m, 4H), 3.69 (bs, 1H), 1.94-
FiC fS%Es NHg 1.93 (m, 1H), 1.40-1.11 (m, 2H), 0.87-
Y 4<_<; 0.75 (m, 6H).
()
Het HN LCMS ESI (m/z): 338.3(M+H)
ANASIA-072-1 Int-A-4.63-Fr-1 Purity at 210 nm: 98.97 %
F‘,0\,. .NH Int-A-4.63-Fr-2 Isomer-2
FaC T Y 0 1H NMR (400 MHz, DMSO-de) 5 8.25-
\©' %@Q 8.20 (m, 4H), 8.08 (d, J=7.6 Hz, 1H),
Ho HoN 7.91-7.87 (m, 4H), 3.65 (bs, 1H), 1.94-
ANASIA-072-2 1.90 (m, 1H), 1.55-1.20 (m, 2H), 0.95-
0.86 (m, 6H).
LCMS ESI (m/z): 338.3(M+H)
Purity at 222 nm: 96.41 %
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TH NMR (400 MHz, DMSO d6é) 5: 8.20-
GFs  Q NH, 8.17 (m, 2H), 8.00-7.90 (m, 3H), 7.86-
o) s 0 P s
\©/ N 7.78 (m, 2H), 7.73 (d, J= 7.6 Hz,1H),
h Int-A-4.64 3.72-3.71 (m, 1H), 1.74-1.69 (m, 2H),
CF4COOH HaN 1.59-1.56(m, 1H), 0.92-0.85 (m, 6H)
ANASIA-090 LCMS ESI (m/z): 354.3 (M+1)
Purity at 222 nm: 100 %
Isomer-1
\\ NHy H NMR (400 MHz, DMSO d6é) &: 8.18
0 wSh(S) (s, 2H), 7.97-7.70 (s, 7H), 3.70 (bs,1H),
O ‘<_<; 2.0-1.80 (m, 1H), 1.25-1.13 (m, 2H),
0.84-0.75 (m, 6H)
LCMS ESI (m/z): 354.3 (M+H)
ANASIA-077-1 Int-A-4.65-Fr-1 Purity at 210 nm: 98.53 %
,NH Int-A-4.65-Fr-2 Isomer-1
‘\( 'H NMR (400 MHz, DMSO d6) 5: 8.21
\I(j J<_<; (s, 2H), 8.00-7.70 (s, 7H), 3.65 (bs,1H),
2.0-1.85 (m, 1H), 1.55-1.20 (m, 2H),
0.95-0.85 (m, 6H)
ANASIA-077-2 LCMS ESI (m/z): 354.3 (M+H)
Purity at 210 nm: 97.37 %
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Racemic
TH NMR (400 MHz, DMSQ) 5 8.21-8.20
(m, 1H), 8.11-8.09 (m, 2H), 8.00 (bs,
3H), 7.43-7.39 (m, 1H), 3.70-3.60 (m,
1H), 1.77-1.48 (m, 3H), 0.92-0.87 (m,
Q _NH SH).
3, o) LCMS ESI (m/z): 3104 & 3124 (M &
s M+2)
HCI Hzl\f Purity at 210 nm: 98.03 %
ANASIA-099 Isomer-1
1H NMR (400 MHz, DMSO d6) 5 8.19
Q‘gf’\NHb Int-A-4.66 (s, 1H), 8.00 (bs, 5H), 7.39 (s, 1H), 3.69
C|ﬂ“' N (s, 1H), 1.73-1.63 (m, 2H), 1.49-1.47
[ 3 Int-A-4.66-Fr-1 {m, 1H), 0.88 (bs, 6H).
HCl HoN
ANASIA-099-1 Int-A-4.66-Fr-2 LCMS ESI (m/z): 310.3, 3123 (M &

ANASIA-099-2

M+2)
Purity at 210 nm: 100.00 %

Isomer-2
TH NMR (400 MHz, DMSO d6) 5 8.21(s,
1H), 8.19 (bs, 2H), 8.02 (bs, 3H), 7.44
(s, 1H), 3.69-3.68 (M, 1H), 1.77-1.67
{m, 2H), 1.59-1.56 (m, 1H), 0.92-0.88
(m, 6H).
LCMS ESI (m/z): 310.3, 3123 (M &
M+2)
Purity at 254 nm: 97.88 %
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Isomer-1
'H NMR (400 MHz, DMSO-dg) & 8.22
(d, J=2 Hz,1H), 8.02 (bs,5H), 7.41 (d,
J=2 Hz, 1H), 3.66 (bs,1H), 1.94 (bs,
o. NHQ 1H), 1.23-1.16 (m, 2H), 0.85 (t, J=6.8
) Sepy Hz, 6H)
D HCl NH, LCMS ESI (m/z): 310.3 & 312.3 (M &
Cl S M+2)
ANASIA-080-1 Int-A-4.67-Fr-1 Purity at 210 nm: 100.0%
O ’NHZO Int-A-4.67-Fr-2 Isomer-2
(R}‘SQNJ\@/'\/ H NMR (400 MHz, DMSO-dg) © 8.22
I‘\S bey NH, {d, J=2 Hz,1H), 8.04 (bs, 5H), 7.45 (d,
I~ g J=1.6 Hz, 1H), 3.63 (d, J=3.6 Hz,1H),
ANASIA-080-2 1.93 (m, 1H), 1.49-1.45 (m, 1H), 1.30-
1.28 (m,1H), 0.92-0.87 {m, 6H)
LCMS ESI (m/z): 310.3& 3123 (M &
M+2)
Purity at 210 nm: 100.0 %
TH NMR (400 MHz, DMSO-ds) &
8.45-8.44 (dd, J=5.4 Hz, J=1.4 Hz, 1H),
8.29 (s, 2H), 8.03 (bs, 3H), 7.84-7.82
(m, 1H), 7.52-7.51 (dd, J=5.3 Hz, J=1.6
Int-A-4.68 Hz, 1H), 3.69 (bs, 1H), 1.82-1.58 (m,
2H), 1.49-1.24 (m, 1H), 0.93-0.85 (m,
ANASIA-100 6H).
LCMS ESI (m/z): 332.3 (M+H)
Purity at 275 nm: 95.5 %
'H NMR (400 MHz, DMSO-ds) & 8.44
(dd, J=6.4 Hz, J=1.6 Hz,1H), 8.32-8.27
S Q NH (m, 2H) 7.92 (bs,3H), 7.83-7.80 (m, 1H),
[@/%N 0 7.52-7.50 (m, 1H), 3.67 (bs, 1H), 1.99-
s s Int-A-4.69 1.93 (m, 1H), 1.50-1.46 (m, 1H), 1.33-
HCI y N 1.19 (m, 1H), 0.94-0.86 (m, 3H), 0.79-
ANASIA-084 0.74 (m,3H)
LCMS ESI (m/z): 323.3 (M+H)
Purity at 210 nm: 97.08 %
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HCI

HCI

ANASIA-101-2

Int-A-4.70

Isomer-1

TH NMR (400 MHz, DMSO d6) &: 7.97

(bs, 3H), 7.88 (s, 2H), 7.49 (dd, J =8
Hz,1H), 7.36 {d, J=2 Hz, 1H), 7.13 (d, J
=8 Hz, 1H), 6.19 (s, 2H), 3.67-3.65 (m,
1H), 1.74-1.73 (m, 1H), 1.65-1.59 (m,
1H), 1.47-1.44 (m, 1H), 0.89-0.87 (m,

6H).
LCMS ESI (m/z): 314.3 (M+H)
Purity at 210 nm: 98.09 %

Isomer-2
'H NMR (400 MHz, DMSO d6) &: 7.97
{bs, 3H), 7.88 (s, 2H), 7.49 (dd, J=8
Hz,1H), 7.36 {d, J=2 Hz, 1H}, 7.13 (d, J
=8 Hz, 1H), 6.19 (5, 2H), 3.67-3.65 (m,
1H), 1.74-1.73 (m, 1H), 1.65-1.59 (m,
1H), 1.47-1.44 (m, 1H), 0.89-0.87 (m,
B6H).
LCMS ESI (m/z): 314.3 (M+H)
Purity at 256 nm: 94.12 %
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Synthesis Table 9
Structure Precursor Analytical data
Isomer-1
TH-NMR (400 MHz, DMSO-d;s) &: 7.88-
O NH, 7.86 (bs, 4H), 7.49-7.48 (dd, J = 8.2 Hz,
- S\\( ) O J=1.8 Hz,1H), 7.37-7.36 (d, J = 4 Hz
{ D 1H), 7.13 (d, J = 8 Hz, 1H), 6.18 (s, 2H),
nf 3.66 (bs, 1H), 1.93 (bs, 1H), 1.18-1.14
(m, 2H), 0.86-0.82 (m, 6H).
LCMS ESI (m/z): 314.4 (M+H)
ANASIA-115-1 Int-A-4.71-Fr-1 Purity at 210 nm: 100.0 %
osngz o Int-A-4.71-Fr-2 Isomer-2
{ :@’ —<_<_ 1H-NMR (400 MHz, DMSO-dg) &: 7.89
e (bs, 4H), 7.49 (dd, J = 8.4 Hz, 1H), 7.39
H2N (d, J=2Hz 1H), 7.13 (d, J = 8.4 Hz,
1H), 6.19 (s, 2H), 3.64 (bs, 1H), 1.92
{bs, 1H), 1.50-1.24 (m, 2H), 0.86-0.82
ANASIA-115-2
(m, 6H).
LCMS ESI (m/z): 314.3 (M+H)
Purity at 210 nm: 97.25 %
0\\ NH> "H NMR (400 MHz, DMSO) 5 8.39 (bs,
Y 0 2H), 8.16 (s, 1H), 7.96-7.94 (m, 4H),
\ S &) Int-A-4.72 7.55 (d, J=5.2 Hz, 1H), 3.63-3.61 (m,
.HCI HzN 1H), 2.32 (m, 1H), 0.98-0.83 (m, 6H).
ANASIA-118 LCMS ESI (m/z): 318.2 (M+H)
Purity at 289 nm: 95.50 %
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Structure

Synthesis Table 9

Precursor

Analytical data

\\ ~NH2
wS.rs O

%_>*

ANASIA-114-1

HCl
ANASIA-114-2

Int-A-4.73-Fr-1

Int-A-4.73-Fr-2

Isomer-1

TH NMR (400 MHz, DMSQ)
8.01-7.97 (bs, 5H),7.65-7.62 {m, ZH),
7.48-7.44 (m, 3H), 7.33-7.30 (m, 1H),
7.24 (t, J=7.4 Hz, 1H), 7.07 (d, J=7.6
Hz, 2H), 3.68 (bs, 1H), 1.74-1.70 (m,
1H), 1.57-1.52 (m, 1H), 1.44-1.39 (m,

1H), 0.85 (d, J=56,4Hz, 6H).
LCMS ESI (m/z): 362.4 (M+H)

Purity at 210 nm: 98.46 %

Isomer-2
'H NMR (400 MHz, DMS0)
0 8.04 (bs, 2H), 7.98 (bs, 3H), 7.68-7.61
{m, 2H), 7.49-7.45 (m, 3H),7.31-7.23
{m, 2H), 7.10-7.08 (m, 2H), 3.65 (bs,
1H), 1.60-1.66 (m, 2H), 1.60-1.50 (m,

1H), 0.91-0.87 (m, 6H).
LCMS ESI (m/z): 362.4 (M+H)

Purity at 210 nm: 96.61%

S \ O
Cl (S);§ 'NH;3
N

o o
HoN
HCI
ANASIA-125-1
7 2 )

Cl (R 'NHz
a Moo
G

HCI

ANASIA-125-2

Int-A-4.76-Fr-1

Int-A-4.76-Fr-2

Isomer-1

H NMR (400 MHz, DMSO-ds) 0 8.42 (s,

1H), 8.33 (s, 2H), 7.98 (s, 3H), 3.72 (bs,
1H), 1.80-1.68 (m, 2H), 1.50-1.43 (m,

1H), 0.89 (d, J=6.4 Hz, 6H).

LCMS ESI (m/z):344.5 & 346.5 (M &

M+2)
Purity at 210 nm: 94.07%

Isomer-2

TH NMR (400 MHz, DMSO-ds) & 8.40 (s,
1H), 8.33 (bs, 2H), 7.97 (bs, 3H), 3.68

(bs, 1H), 1.79-1.69 (m, 2H), 1.51 - 1.43

(m, 1H), 0.92-0.89 {m, 6H).

LCMS ESI (m/z):343.9 & 3459 (M &

M+2)

Purity at 210 nm: 100.0%
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Synthesis Table 9

Structure

Precursor

Analytical data

Ci

ANASIA-134-2

Int-A-4.77-Fr-1

Int-A-4.77-Fr-2

Isomer-1
H NMR (400 MHz, DMSO) & 8.33 (bs,
2H), 7.99 {bs, 3H), 7.39 (s, 1H), 3.75
{bs, 1H), 1.77-1.65 (m, 2H), 1.50-1.47
(m, 1H),
0.89 (d, J=6.0 Hz, 6H).
LCMS ESI (m/z): 444.1 & 446.1(M &
M+2)
Purity at 210 nm: 100 %

Isomer-2
'H NMR (400 MHz, DMSQ) © 7.99 (bs,
5H), 7.99 (bs, 3H), 7.38 (s, 1H), 3.75
(bs, 1H), 1.77-1.40 (m, 3H),

0.89 (d, J=6.0 Hz, 6H).

LCMS ESI (m/z): 344.1 & 346.1 (M &
M+2)
Purity at 210 nm: 100 %

o)
HoNw & 09

S N ©
\—§

NH,

HCI
ANASIA-067-1

Int-A-4.78

TH NMR (400 MHz, MeQD) 58.12 (d, J
= 1.7 Hz, 1H), 8.06 (d, J = 1.7 Hz, 1H),
766(d,J=72Hz 2H), 743, J=7.5
Hz, 2H), 7.35 (t, J = 6.9 Hz, 1H), 3.86 —
3.79 (m, 1H), 1.90 - 1.75 (m, 2H), 1.68
- 1.56 (m, 1H), 1.00 (d, J =6.4 Hz, 3H),

0.98 (d, J = 6.3 Hz, 3H).

3C NMR (101 MHz, MeOD) & 176.92,
143.70, 143.67, 135.48, 133.01, 130.16,

129.14, 128.84, 127.27, 55.59, 41.42,

25.63, 22,96, 22.21.
UPLCMS ESI (m/z): 352 (M+H)*
Putity at 210 nm: 97.75%; at 254 nm:
97.24%
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Synthesis Table 9

Structure

Precursor

Analytical data

HCI
ANASIA-068

Int-A-4.79

TH NMR (300 MHz, MeQD) 5 7.86 (d, J
=5.2Hz, 1H), 7.65-7.54 (m, 2H), 7.43
(dt, J=4.9, 22 Hz, 3H), 7.20-7.12 (m,
1H), 3.54 — 3.46 (m, 1H-18
diastereomer), 3.29 — 3.25 (m, 1H-2™
diastereomer), 1.77 — 1.49 {m, 2H),
1.49 - 1.35 (m, 1H), 0.93 (d, J = 6.5 Hz,
3H), 0.88 (d, J = 6.5 Hz, 3H).
3C NMR (101 MHz, MeOD) & 176.58,
176.52, 147.23, 147.18, 137.25, 137.13,
135.74, 133.14, 132.99, 132.43, 132.39,
130.60, 129.70, 129.64, 129.31, 55.45,
55.28, 41.04, 40.86, 25.61, 23.41,
23.25, 21.72, 21.53. (peaks of 2
diastereomers).
UPLCMS ESI (m/z): 352 (M+H)*
Putity at 210 nm: 91.9%; at 254 nm:
93.14%
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Synthesis of (S)-2-amino-N-({(S)-amino(3"-fluoro-[1, 1'-biphenyl]-3-y{0x0)-A6-
sulfanylidene)-4-methylpentanamide hydrochloride and (S)-2-amino-N-({R)}-amino{3'-

fluoro-[1. 1-biphenyl]-3-yl)}{oxo}-A6-sulfanylidene}-4-methylpentanamide hydrochloride
{ANASIA-051-1/2)

Step-1: Synthesis of Int-A-4.51, Int-A-51-Fr-1 and Int-A-51-Fr-2

O

OH
PdCI, (dtbph.MDC,
O\\ DMF.K,CO, Q
Br S< Mi O \\S /N Hz
\@/ \ icrowawe F @ N\
- N
B Step-5 M2
°C"N P Boc—N
H
Int-A-4.23 Int-A-4.51
NH N H
Chiral \ \ + \ 2
separalion F \
Separation SN F (H) N
Boc—N Boc=N
Int-A-4.51-Fr-1 Int-A4.51-Fr-2

A solution of Int-A-4.23 (0.2 9, 0.44 mmol), (3-fluorophenyboronic acid (0.06 g, 0.44

10  mmol) and KzCO; (0.12 g, 0.89 mmol) in DMF (2 mL) was purged with Nz gas for 30 min.
PdClz (dtbpf) (0.03 g, 0.04 mmol) was added to the reaction mixture and heated at 110 °C
for 2 h in a microwave. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water and extracted with ethyl acetate. The combined organic
layer was washed with brine, dried over Na>S0, and evaporated under vacuum. The

15  crude was purified by silica gel column chromatography (ethyl acetate/ hexane) to give
the title compound, Int-A-4.51, as a mixture of diastereomers (114 mg, 55 %). LCMS ESI
(m/z). 464.2 (M+H).

The diastereomers were separated by chiral prep HPLC (Column: YMC CHIRALART

20 CELLULOSE-SC, Mobile phase: A= n-Heptane, B = IPA: ACN (70:30), A:B = 90:10) to
give Isomer-1 and Isomer-2. These isomers were eluted at retention time 12.08 min
(lIsomer-1) and 18.01 min (Isomer-2).
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Step-2: Synthesis of ANASIA-051-1 and ANASIA-051-2

\\ \NH

\‘S\

2
QA
— ARl
Boc-—NH 4N HClin N
dloxane HCI H:N

NH2
(R) g O\\S’N e
N L .~ F O (R) 3 O
N

C“NH

HCI H2N¢

Int-A-4.51-Fr-1 Int-A-4.49-Fr-2
ANASIA051-1 and ANASIAD51-2

To a solution of Int-A-4.51-Fr-1 (Isomer-1) (29 mg, 0.06 mmol) was added 4 M HCI in

5 1,4-dioxane (1 mL) at 0°C. The reaction mixture was allowed to stir at room temperature
for 1 h. After completion of the reaction as indicated by TLC, the reaction mixture was
concentrated under vacuum followed by trituration with n-pentane: diethyl ether to give
the title compound, ANASIA-051-1, as a hydrochloride salt (16 mg, 70 %). 'H NMR (400
MHz, DMSO-de) 8 8.19 (s, 1H), 8.12-7.89 (m, 7H), 7.73 (t, J = 7.9 Hz, 1H), 7.68 — 7.51

10  (m, 3H), 7.34 — 7.26 (m, 1H), 3.73 (brs, 1H), 1.80 — 1.34 (m, 3H), 0.85 (d, .J = 6.1 Hz, 6H);

LCMS ESI (m/z): 364.2 (M+1); Purity at 220 nm: 96.14 %.

To a solution of Int-A-4.51-Fr-2 (Isomer-2) (23 mg, 0.04 mmol) was added 4 M HCl in

1,4-dioxane (1 mL} at 0 °C. The reaction mixture was allowed to stir at room temperature
15  for 1 h. After completion of the reaction as indicated by TLC, the reaction mixture was

concentrated under reduced pressure. The product was triturated with n-pentane: diethyl

ether to give the title compound, ANASIA-051-2, as a hydrochloride salt (17 mg, 88 %).

H NMR (400 MHz, DMSO-dg) & 8.20 (s, 1H), 8.04 — 8.00 (m, 3H), 7.95-7.90(m, 4H), 7.73

(t, J=7.9Hz, 1H), 7.65 —-7.55 (m, 3H), 7.35 - 7.25 (m, 1H), 3.73 (brs, 1H), 1.78 — 1.54
20  (m, 3H), 0.91-0.85 (m, 6H); LCMS ESI (m/z): 364.2 (M+1); Purity at 220 nm: 91.50 %.
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Synthesis of (25)-N-((3-allylphenyl){(amino){oxo)}-A6-sulfanylidene)-2-amino-4-
methvipentanamide hydrochloride {ANASIA-085

0\\ /NHz Allyltributyltin \\ /NH2
Br S\\.\ o PdCl; (dtbpf), DMF
N Microwave,110°C,1h
s
Boc—NH Step-1 Boc—NH
Int-A-4.23 Int-A-4.75

Step-2 | HClin dioxane

HCI HoN
ANASIA085

5  Step-1: A solution of tert-butyl ((2S)-1-((amino(3-bromophenyl)(oxo)-AG-sulfanylidene)

amino)-4-methyl-1-oxopentan-2-yl)carbamate (0.3 g, 0.66 mmol), allyltributyltin (0.24 g,
0.74 mmol) in DMF (2 mL) was purged with N2 gas for 30 min. PdCI: (dtbpf).DCM
complex (0.04 g, 0.06 mmol) was added to the reaction mixture and heated at 120 °C for
2 h under microwave. After completion of the reaction as indicated by TLC, the reaction

10 mixture was poured into water and extracted with ethyl acetate. The combined organic
layer was washed with brine, dried over Na>S0O4 and evaporated under vacuum. The
crude was purified by silica gel column chromatography (ethyl acetate/ hexane_28:72) to
give Int-A-4.75 as a mixture of diastereomers (75mg, 27.37%). LCMS ESI (m/z): 310.2
(M+H).

15
Step-2: The Boc de-protection of Int-A-4.75 was carried out as shown for the ANASIA-
051 using 4 M HCI in dioxane to give ANASIA-085.

'H NMR (400 MHz, MeOD) & 7.85-7.80 (m, 2H), 7.55-7.49 (m, 2H), 6.03-5.96 (m, 1H),

20  5.16-5.10 (m, 2H), 3.79-3.74 (m, 1H), 3.50 (d, 2H), 1.85-1.54(m, 3H), 1.00-0.86 (m, 6H).
LCMS ESI (m/z): 310.2 (M+H). Purity at 230 nm: 100%.
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Synthesis of (S)-Z2-amino-4-methyl-N-({S)-(methylaminc){(oxo}(phenyl)-AS-
sulfanvlidene)pentanamide and (S)-2-amino-4-methyl-N-{(R}-(methylamino){oxo
AB-sulfanylidene}pentanamide (ANASIA-010-1/2)

\
t-BuCCl, THF then Q§NH
‘N Methyl Amine O/ N
- (3}

henyl}-

Int-A-3.1 INt-A-4.52  foc
Q N H
Chiral v Al (s)
separation ©" S“( ) (:r S‘
——
HN
Int-A-4.52-Fr-1 Int-A-4.52-Fr-2
Stnp -3 4M HCl in step_z 4M HCl in
dioxane dioxane
I
o) AN
(S)
5 ¥
SR Y
O%e O
HCI HCl HzN

ANASIA-0101 & 2

Step-1: To a stirred solution of Int-A-3.1 (1 g, 2.8 mmol) in THF (10 mL) was added tert-
butyl hypochlorite (0.40 mL, 3.6 mmol) at 0 °C and stirred for another 1 h. Methylamine
solution (5 mL) was added to the reaction mixture and allowed to stir at room temperature
for 1 h. After completion of the reaction as indicated by TLC, the reaction mixture was

10 poured into water and extracted with ethyl acetate. The combined organic layer was
washed with brine, dried over NazS04 and evaporated under vacuum to give the crude
product. The crude was purified by silica gel column chromatography (ethyl acetate/
hexane) to give Int-A-4.54 as a mixture of diastereomers (0.292 g, 27 %). The
diastereomers were separated by chiral prep HPLC (Column: DIACEL Chiral PAK_IG,

15 Mobile phase: A= Heptane, B = IPA: MeOH (70:30), A:B = 70:30) to give Isomer-1 and
Isomer-2. These isomers were eluted at retention time 15.66 min (Isomer-1) and 21.41
min (Isomer-2).

Step-2: The Boc de-protection of Int-A-4.52-Fr-1 and Int-A-4.52-Fr-2 was carried out as
20  shown for the ANASIA-003 using 4 M HCI in dioxane.
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Isomer-1: 'H NMR (400 MHz, DMSO-ds) 5 8.08 (brs, 5H), 7.90 — 7.84 (m, 2H), 7.75 —
7.61 (m, 3H), 3.75 — 3.85 (m, 1H), 2.42 (s, 3H), 1.84 — 1.40 (m, 3H), 0.88 (d, J = 6.4 Hz,
6H}. LCMS ESI (m/z): 284.0 (M+H), Purity at 210 nm: 100 %.

Isomer-2: 'H NMR (400 MHz, DMSO-de)  8.15 - 7.99 (m, 5H), 7.75 — 7.61 (m, 2H), 7.88
—7.74 (m, 3H), 3.72 (brs, 1H), 2.42 (d, 3H), 1.84 — 1.40 (m, 3H), 0.88 (two d, 6H). LCMS
ESI (m/z): 284.1 (M+H), Purity at 210 nm: 96.13 %.

Synthesis of pyridine-4-sulfonyl chloride (Int-B-2.1

's) O
SH NaQCl, DCM W /,0 ‘l?"fo
o Cone. HCI g | Ammonia o NH,
N.# N._ = N. =
Step-1 Step-2
Int-B-2.1

Step-1: A mixture of 4-mercapto pyridine (1.5 g, 13.51 mmol), conc. HCI (18 mL) and
dichloromethane (18 mL) were stirred at -5 °C and 5 % solution of NaOCI (3.33 g, 44.93
mmol) was added drop wise to the reaction mixture. After completion of the addition, the
reaction mixture was slowly stirred for 1 h at -5 °C. After completion of the reaction, the
reaction mixture was diluted with water and extracted with dichloromethane (3 x 25 mL).
The combined organic layer was used for next step without evaporation.

Step-2: Ammonia gas was purged in THF (30 mL) at-78 °C and to it was added a freshly
prepared solution of pyridine-4-sulfonyl chloride (100 mL) in dichloromethane at -78 °C,
the reaction mixture was stirred for additional 1 h. After completion of the reaction as
indicated by TLC, the reaction mixture was evaporated under vacuum to give the title
compound, Int-B-2.1, as a light yellow solid (0.7 g, 33 % over 2 steps). LCMS ESI (m/z):
159.06 (M+1).

Synthesis of 4-methylthiazole-2-sulfonamide (Int-B-2.2)

Q,_cl O, _NH,

Sy NH3inMeOH  S— %
Y 0
o g

Int-B-2.2

SH NaOCI, DCM

To a stirred solution of 4-methylthiazole-2-thiol (3 g, 22.8 mmol) in H2SO4 (v5 mL) was
added drop-wise 5 % NaQCI (150 mL, 75.4 mmol) at 0 °C and stirred at room
temperature for 30 min. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water and extracted with DCM. The combined organic layer was
immediately added drop-wise to a pre-cocled, stirred mixture of a saturated NHs solution
in MeOH (60 mL) and DCM (135 mL) at 0 °C and stirred at room temperature for 3 h.
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After completion of the reaction as indicated by TLC, the reaction mixture was poured into
water and extracted with DCM. The combined organic layer was washed with brine, dried
over Na,S0, and evaporated under vacuum to give the crude product. The crude was
purified by silica gel column chromatography (ethyl acetate/ hexane: 4:6) to give the title
compound, Int-B-2.2, as a white solid (300 mg, 7.5 %).

Svynthesis of Quinoline-7-sulfonamide (Int-B-2.3

Xanthphos, Fd ;dba; ]

i Ne Br  DPEA Dioxane, | N s
- =
& Step-1
NCS. N E,(o . N g’fo
AcOHWater = Cl  NH;in THF ol NH2
— ——
N N
Step-2 Step-3
nt-B-2.3-A2 Int-B-2.3

Step-1: To a stirred solution of 7-bromoquinoline (5 g, 24 mmol} in dioxane (50 mL) was
added DIPEA (8.21 mL, 48 mmol) and purged with Nz gas for 30 min followed by the
addition of Xantphos (1.28 g, 2.4 mmol), Pdzdbaz (1.09 g, 1.2 mmol) and benzyl
mercaptan (2.98 mL, 24 mmol). The reaction mixture was heated at 100 °C for 4 h. After
completion of the reaction as indicated by TLC, the reaction mixture was filtered through
celite. The filtrate was poured into water and extracted with ethyl acetate (3 x 25 mL).
The combined organic layer was washed with brine, dried over Nax50, and evaporated
under vacuum. The crude was purified by silica gel column chromatography (ethyl
acetate/ hexane) to give Int-B-2.3-A1 (4 g, 66 %). LCMS ESI (m/z): 252.0 [M+H]+.

Step-2: To a stirred solution of Int-B-2.3-A1 (4 g, 15.9 mmol) in acetic acid (60 mL)/water
(8 mL) was added N-chloro succinimide (8.4 g, 63.6 mmol) and stirred for 6 h at room
temperature. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water and exiracted with ethyl acetate. The combined organic layer was
washed with brine, dried over NaxS0, and evaporated under vacuum. The crude was
purified by silica gel column chromatography (ethyl acetate/ hexane) to give Int-B-2.3-A2
(3 9, 82 %).

Step-3: A THF (20 mL) solution of Int-B-2.3-A2 (3 g, 13 mmol) was added to a stirred
saturated ammonia solution in THF (100 mL) at O °C. The solid was precipitate out. It was
evaporated to dryness and triturated with diethyl ether to obtain the title compound,
Int-B-2.3 (2 g, 73 %). LCMS ESI (m/z): 209.0 (M+H).
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Synthesis of 4-chlorothiazole-2-sulfonamide (Int-B-2.4

o U
NCS cl, ,o NH3

SYC' NaH, DMF °C S._-S AcOH Water S-S5 S N ,o
SU——— <¥r Il ®
¢ Step-1 N Step-2 Step-3
cl ci ci
CAS: : 4175-76-2 Int-B-2.4-A1 Int-B-2.4-A2 Int-B-2.4

Procedure: To a stirred solution of 2,4-dicholrothiazole (5 g, 32 mmol) in DMF (50 mL),
60 % NaH (2.3 g, 96 mmol) was added at 0 °C and stirred for 1 h. Benzyl mercaptan (10
mL, 32 mmol) was added to the reaction mixture and the reaction mixture was heated at
80 °C for 4 h. After completion of the reaction as indicated by TLC, the reaction mixture
was poured into water and extracted with ethyl acetate. The combined organic layer was
washed with brine, dried over NazS0O,4 and evaporated under vacuum. The crude was
purified by silica gel column chromatography (ethyl acetate/ hexane) to give Int-B-2.4-A1
(1.5 g, 19 %). LCMS ESI (m/z): 242.2 & 244.2 (M+H).

Step-2: To a stirred solution of Int-B-2.4-A1 (1.5 g, 6.2 mmol) in acetic acid (36
mL)/water (4 mL) was added N-chlorosuccinimide (3.3 g, 24.8 mmol) and stirred for 6 h at
room termperature. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water and extracted with ethyl acetate. The combined organic
layer was washed with brine, dried over NazSO4 and evaporated under vacuum. The
crude was purified by silica gel column chromatography (ethyl acetate/ hexane) to give
Int-B-2.4-A2 (1 g, 73 %). Which was used immediately after isolation.

Step-3: Int-B-2.4 was prepared by following similar procedure as described for Int-B-2.3
{Step-3). LCMS ESI (m/z): 197.0 (M-H).

Synthesis of 5-methylthiazole-2-sulfonamide (Int-B-2.5)

n-BuLi, MTBE
Q
78 0C o o
S502(g). "’0 Ammonia O
__NCS, HOl _ Ssa THF S\,/S‘NH2
CAS: : 3581-89-3 Int-B-2.5-A1 Int-B-2.5

Step-1: To a stirred solution of 5-methyl thiazole (2 g, 20 mmol) in MTBE (20 mL) was
added n-BulLi (13 mL, 20 mmol, 1.6 M) at -78 °C and stirred for another 1 h at the same
temperature. Gaseous SOz was passed into the reaction mixture for 1 h, at the same
temperature. NCS (4 g, 30 mmol) was added to the reaction mixture and allowed to stir at
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rcom temperature for 2 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into water and extracted with ethyl acetate. The combined
organic layer was washed with brine, dried over NaSQ, and evaporated under vacuum to
give crude product. The crude product was purified by silica gel column chromatography
(ethyl acetate/ hexane: 1:1) to give Int-B-2.5-A1 (1.5 g, 38 %). 'H-NMR (400 MHz,
DMSO-dg) &: 7.76 (s, 1H), 2.66 (s, 3H).

Step-2: Int-B-2.5 was prepared by following similar procedure as described for Int-B-2_3
(Step-3). LCMS ESI (m/z): 178.9 (M+H).

Synthesis of 2 6-difluorobenzenesulfonamide (Int-B-2.6

g F 0
gfo Ammonia in ISI"O
cl THF @: “NH,
F

F

Int-B-2.6

Ammonia gas was passed into the solution of 2 6-difluorobenzenesulfonyl chloride (2 g,
9.4 mmol) in THF {100 mL) at 0 °C and the mixture was allowed to stir at room
temperature ovemight. The reaction mixture was concentrated in vacuo to give the title
compound, Int-B-2.6 (1.8 9, 99 %). LCMS ESI (m/2): 211.4 (M+18).

Synthesis of 2 4-dichlorothiazole-5-sulfonamide (Int-B-2.7)
CISO3H

Cl o0
C'\rS 154 0C C'YS QL NH3 in THF \|rs N
N| / NI / S\ N\‘%_ \NH
Step-1 Cl Step-2 . 2
Cl Cl
Int-B-2.7-A1 int-B-2.7

Step-1: 2,4-dichlorothiazole (0.5 g, 3.2 mmol) was added to a chlorosulfonic acid (3 mL)
at 0 °C under stirring and the resulting reaction mixture stirred at 154 °C for 8 h. After
completion of the reaction as indicated by TLC, the reaction mixture was poured into cold
water (50 mL) and extracted with ether (3 x 20 mL). The combined organic layer was
washed with brine, dried over Na>S0,; and evaporated under vacuum to give 2 4-
dichlorothiazole-5-sulfonyl chloride (0.550 g, 68.51 %). The crude material was used in
next step without purification.

Step-2: To a freshly prepared saturated solution of ammonia in THF (10 mL) was added
2, 4-dichlorothiazole -5-sulfonyl chloride in THF (10 mL) at -78 °C. The reaction mixture
was stirred for 1 h at -78 °C. After completion of the reaction as indicated by TLC, the
reaction mixture was allowed to come to room temperature and evaporated under
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vacuum to afford the crude, which was purified by silica gel column chromatography
(ethyl acetate/ hexane) to give 2,4-dichlorothiazole-5-sulfonamide (0.275 g, 56.18 %).
LCMS ESI{(-ve) (m/z): 232.1 & 234.1 (M & M-2).

Synthesis of 3,4-dichlorcthiophene-2-sulfonamide (Int-B-2.8)

Br, CuCl DMF ¢ o MBULTHE G\ THF cl
) Br 165 9C, 18h ) S0,(g), NCS / Ammonia Cl
S I S ! S L& Step-3 4
Step-1 Step-2 C;,IS\\0 P 57 50,NH,
Int-B-2.8-A1 Int-B-2.8-A2 Int-B-2.8

Step-1: To a stirred solution of 3,4-dibromothiophene (3 g, 12.4 mmol) in DMF (20 mL)
was added CuClz: (6.0 g, 37.2 mmol) and the reaction mixture stirred at 180 °C for 8 h.
After completion cof the reaction as indicated by TLC, the reaction mixture was poured into
water (150 mL) and extracted with ether (3 x 150 mL). The combined organic layer was
washed with brine, dried over NaxS0, and evaporated under vacuum to give 3,4-
dichlorothiophene (1.6 g, 84.92 %). 'H NMR (400 MHz, DMSO) & 7.27 (s, 1H), 7.22(s,
1H).

Step-2: To a stirred solution of 3,4-dichlorothiophene (1.6 g, 10 mmol) in THF (20 mL)
was added n-BuLi (8 mL, 12.6 mmol, 2M in THF) at -78 °C and stirred for 1 h. SO:gas
was then purged through the reaction mixture at -78 °C for 1 h. NCS (1.3 g, 10 mmol)
was added to the reaction mixture and stirred at room temperature for 2 h. After
completion of the reaction as indicated by TLC, the reaction mixture was poured into
water (200 mL) and extracted with ethyl acetate (3 x 150 mL). The combined organic
layer was washed with brine, dried over Na>S0, and evaporated under vacuum to give
3.4-dichlorothiophene-2-sulfonyl chloride. (1.5 g, 60 %). The crude material was directly
used in next step, without any purification.

Step-3: To a freshly prepared solution of sat. ammonia in THF (20 mL) was added freshly
prepared 3,4-dichlorothiophene-2-sulfonyl chloride in THF at -78 °C and the reaction
mixture was stirred for 1 h. After completion of the reaction as indicated by TLC, the
reaction mixture was evaporated under vacuum. The crude was purified by silica gel
column chromatography (ethyl acetate/ hexane) to give 3,4-dichlorothiophene-2-
sulfonamide as a light yellow solid (0.159 g, 8.36 % over 2 steps). LCMS ESI(-ve)(m/z).
230.1 & 232.1(M & M-2).
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Synthesis of 2-methylthiophene-3-sulfonamide {Int-B-2.9)

Q
CISO3H, X V.0
DCM CI’S’O NH, THF HoN-S
‘()\ 78°C to RT 4@\ -78°C, 1hr J]\
S Br Step-1 ST gy  Step-2 ST Ner
Int-B-2.9-A1 Int-B-2.9-A2

Pd/c, H2 gas
Step-3 | peoH

o)
w0
HN-S
Wy
S
Int-B-2.9

Step-1: To a solution of chlorosulphonic acid (12.1 mL, 181.8 mmol) in DCM was added
2-bromo-5-methylthiophene (5 g, 28.4 mmol} at -78°C. The reaction mixture was stirred at
-78 °C for 15 min and then allowed to stir at room temperature for 1 h. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into water (200 mL)
and extracted with DCM (3 x 100 mL). The combined organic layer was dried over
NazS0O, and evaporated under vacuum. The crude was used for next step directly.

Step-2: Ammonia gas was purged in THF (40 mL) at -78 °C. A solution of 5-bromo-2-
methylthiophene-3-sulfonyl chloride (7.7 g, 28.2 mmol) in THF (10 mL) was added to a
freshly prepared ammonia in THF at -78 °C. The reaction mixture was stirred for an
additional 30 min. After completion of the reaction as indicated by TLC, the reaction
mixture was evaporated under vacuum to give 5-bromo-2-methylthiophene-3-sulfonamide
(5 g, 70%). LCMS ESI (m/z): 254.12 & 256.13(M & M+2).

Step-3: To a suspension of 10% Pd/C (2 g) in methanol (20 mL) was added a solution of
Int-B-2.9-A2 (2 g, 7.81 mmol, 1eq) in Methanol {10 mL) at room temperature. The H: gas
was purged through the reaction mixture for 2 h, After completion of the reaction,
monitored by TLC (mobile phase: 30% ethyl acetate in Hexane). The reaction mixture
was filtered with using celite and the filtrate concentrated under reduced pressure. The
crude was purified using a silica column (60 X 120 mesh silica- elution with 15% ethyl
acetate in Hexane) to obtain Int-B-2.9 (1.2 g, 92%) as a yellow solid. LCMS ESI(-ve)
(m/z): 176.01 (M-H).



WO 2021/123237 PCT/EP2020:/087126
-212 -

Synthesis of 2-chlorothiophene-3-sulfonamide (Int-B-2.10)

n-BuLi, SO,
5,  NCS THF SOl NH3, THF HzN\S,,o
78°C 10 0°C 2Cl _78°C, 1hr
X {X Qe
ST ™l Step-1 57 g Step-2 SNy
Int-B-2.10-A1 Int-B-2.10

Step-1: To a stirred solution of 3-bromo-2-chlorothiophene (1 g, 5Smmol) in THF (10 mL)
5 was added n-BuLi (4.1 mL, 6.5 mmol, 1.6 M) at -78 °C and stirred for 45 min at the same
temperature. The SO; gas was passed through the reaction mixture for 1 h, at the same
temperature. NCS (0.67 g, 5Smmol) was the added to the reaction mixture and allowed to
stir at 0 °C for 2 h. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water and extracted with ethyl acetate. The combined organic
10  layer was washed with brine, dried over Na:S0O4 and evaporated under vacuum to give
crude product (1.31 g, 100 %). It was used immediately for the next step without analysis.

Step-2: To a solution of 2-chlorothiophene-3-sulfonyl chloride (1.31 g, 6 mmol) in THF
(10 mL) was added a freshly prepared saturated ammonia solution in THF (13 mL) at -

15 78 °C. The solid precipitated out and was evaporated to dryness and the crude purified by
reverse phase column chromatography (ACN/ Water) to obtain the title compound, Int-B-
2.10(0.302 g, 25.32 %). 'H-NMR (400 MHz, DMSO-ds) &: 7.83(bs, 2H), 7.43(d, J=4.0,
1H), 7.22(d, J=4.0, 1H).

20 Synthesis of 4-cyanothiophene-3-sulfonamide {Int-B-2.11)
S0CI2
BnSH
" e %M;Hs RS e Sock “{ g Xntenos NG SBn
@/ . @/ DMF (/j/ Pdydbag @/
5 Step-1 S Step-2 S Step-3 5
Int-B-2.11-A1 Int-B-2.11-A2 Int-B-2.11-A3

NCS,
Step-4 | AcOHMWater

NC NH3 gas, NG

gfj,sozhm2 THF @,sozcn
s Step-5 S
Int-B-2.11 Int-B-2.11-A4

Step-1: To a solution of 4-bromothiophene-3-carboxylic acid (5 g, 24.1 mmol) in THF (50
mL) was added SOCI: (3.5 mL, 48.2 mmol) and a catalytic amount of DMF at O °C and
25  the reaction stirred for 1 h. The reaction mixture was then poured into liq. ammonia

CA 03157947 2022- 5-10
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solution (50 mL) at 10 °C. The reaction mixture was allowed to stir room temperature for 1
h. After completion of the reaction as indicated by TLC, the reaction mixture was poured
into water (200 mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic
layer was dried over Na:S0O4 and evaporated under vacuum to give 4-bromothiophene-3-
carboxamide (2.6 g, 53%). LCMS ESI (m/z): 206.1 & 208.0 (M & M+2).

Step-2: To a solution of 4-bromothiophene-3-carboxamide (0.4 g, 1.94 mmol) in DMF (5
mL) was added SOCIz (0.28 mL, 3.88 mmol) at 0 °C and allowed to stir at the same
temperature for 4 h. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water (30 mL) and extracted with ethyl acetate (3 x 30mL). The
combined organic layer was dried over Na>SQ4 and evaporated under vacuum to give 4-
bromothiophene-3-carbonitrile (0.25 g, 68%). 'TH NMR (400 MHz, DMSQ) § 8.72 (d, J=3.2
Hz, 1H), 8.00 (d, J=3.2 Hz, 1H).

Step-3: To a degassed solution of 4-bromothiophene-3-carbonitrile (0.25 g, 1.32 mmol) in
dioxane (25 mL) was added benzyl mercaptan (0.19 mL, 1.59 mmol) and DIPEA {0.46
mL, 2.65 mmol), Xantphos (0.077 g, 0.13 mmol) and Pdz(dba); (0.12 g, 0.13 mmol). The
reaction mixture was heated at 100 °C for 16 h. After completion of the reaction as
indicated by TLC, the reaction mixture was poured into water and extracted with ethyl
acetate (3 x 30 mL). The combined organic layer was dried over NaxSQ4 and evaporated
under vacuum. The crude was purified by silica gel column chromatography (ethyl
acetate/ hexane) to 4-(benzylthio)thiophene-3-carbonitrile (0.15 g, 48.8 %). LCMS ESI
(m/z): 249.2 (M+18).

Step-4: To a stirred solution of 4-(benzylthio)thiophene-3-carbonitrile (0.1 g, 0.43 mmol)
in acetic acid (0.9 mL) and water (0.1 mL) was added N-chlorosuccinimide (0.23 g, 1.72
mmeol) and stirred for 1 h at room temperature. After completion of the reaction as
indicated by TLC, the reaction mixture was poured into water and extracted with ethyl
acetate. The combined organic layer was dried over Na:S04 and evaporated under
vacuum. The crude was directly used for next step.

Step-5: To a freshly prepared sat. ammonia solution in THF (30 mL) was added a
solution of 4-cyanothiophene-3-sulfonyl chloride (1.2 g, 5.78 mmol) in THF (20 mL) at -78
°C. The reaction mixture was stirred for an additional 30 min. After completion of the
reaction as indicated by TLC, the reaction mixture was evaporated under vacuum. The
crude was purified by silica gel column chromatography {ethyl acetate/ hexane) to give
the 5-cyanothiophene-3-sulfonamide (0.54 g, 54%).
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Synthesis of 5-chlorothiophene-3-sulfonamide (Int-B-2.12)
(1) BnSH, Xanthphos, Pdadbas

Dioxane
NCS (2) NCS, AcOH/Mater
Br  AcoH Br zn, AcOH Br (3) Ammonia SO,NH,
57 gy Step-1 57 gy Step-2 s Step-3 'S
Int-B-2.12-A1 Int-B-2.12-A2 Int-B-2.12

Step-1: To the solution of 2,3-dibromothiophene (10 g, 41.33 mmol} in acetic acid (100
5 mlL) was added N-Chlorosuccinimide (5.84 g, 43.81 mmol) portion wise and the reaction
mixture refluxed for 3 h. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water (500 mL) and extracted with ethyl acetate (500 mL). The
organic layer was washed with dilute NaOH solution (3 x 500 mL), brine (500 mL) and
dried over Na>S0O, and evaporated under vacuum to give Int-B-2.12-A1 (10.1 g, 88%). 'H
10  NMR (400 MHz, CDCI3) & 6.80 (s,1H).

Step-2: To the suspension of 2,3-dibromo-5-chlorothiophene (7.2 g, 26.05 mmol) in
acetic acid (80 mL) was added Zn dust (17 g, 260.51 mmol) and the reaction mixture was
heated at 100 °C for 16 h. After 16 h the reaction mixture was filtered through celite and

15  the filtrate partitioned between water (300 mL) and ethyl acetate (300 mL). The organic
layer was washed with saturated solution of sedium bicarbonate (5 x 300 mL), dried over
Na;$0O,4 and evaporated under vacuum to give Int-B-2.12-A2 (4.5 g, 82%). 'TH NMR (400
MHz, CDCI3) 6 7.05 (d, J=1.6 Hz, 1H) 6.88 (d, J=1.6 Hz, 1H).

20  Step-3: Reaction performed using a similar reaction procedure described for Int-B-2.4 to
give 5-chlorothiophene-3-sulfonamide, Int-B-2.12. LCMS ESI {m/z): 198.1(M+H).

CA 03157947 2022- 5-10
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Synthesis of 3.4-diflucrothiophene-2-sulfonamide (Int-B-2.13)

Na,S.XH,0,
TsCl, Pyridine, F F DMAA, FE F
j_k_ 55°C,16h F F 70°C, 8h F- ’ ( F
Step-1 TsC OTs  step-2 S
Int-B-2.13-A1 Int-B-2.13-A2
KOH, DMSO,
Step-3 l RT, 16 h
NH3 (gas) n-BulLi.
F F THF, -78°C, F. F SO, (gas) F F
U\ 1h H‘so y NCS, THF @ {
7 "SOMNM: Step-5 S 2 Step4 S
Int-B- int-B2.13-A4 Int-B-2.13-A3
213

Step-1: To a solution of 2,2,3,3-tetrafluorobutane-1,4-diol (20 g, 123 mmol) in pyridine
(120 mL), tosly chloride (70.5 g, 370 mmol) was added at 0 °C. The reaction mixture was
heated at 55 °C for 16 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into cold water (1000 mL) and the solid fell out. It was
dissolved in DCM (1000 mL) and washed with of 5% H2504 solution (2 x 200 mL). The
organic layer was dried over Na:SO4 and evaporated under vacuum to give 2,2,3,3-
tetrafluorobutane-1,4-diyl bis(4-methylbenzenesulfonate) (56 g, 96%). LCMS ESI (m/z):
471.5 (M+H).

Step-2: To a solution of 2,2,3, 3-tefrafluorobutane- 1,4-diyl bis(4-methylbenzenesulfonate)
{56 g, 119 mmol) in N,N-Dimethylacetamide (260 mL), Na>S.H20 (56 g, 718 mmol) was
added and the reaction mixture was heated at 70 °C for 8 h. After completion of the
reaction, the reaction mixture was distilled at 70 °C at 20-25 mbar and the product
collected at -78°C (6 g, 31.4%). The isclated material was directly used in next step.

Step-3: To a solution of 3,3,4,4-tetrafluorotetrahydrothiophene (6 g, 38 mmol) in DMSO
(60 mL) was added KOH (10.5 g, 187 mmol) at room temperature. The reaction mixture
was stirred at room temperature for 16 h. After 16 h, the reaction mixture was subjected
to downward distillation (Bath temperature: 70°C, vacuum: 24 mbar) and the product
collected in a receiver at -78 °C vacuum to give 3,4-difluorothiophene (3.5 g, 78.7%). The
isolated material was directly used in next step.

Step-4: To a stirred solution of 3 4-difluorothiophene (3.5 g, 29.1 mmol) in THF (35 mL)
was added n-BuLi {36 mL, 58 mmol, 1.6 M in THF) at -78 °C and stirred for 1 h. SOz gas
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was purged through the reaction mixture at -78 °C for 1 h. NCS (5.8 g, 43 mmol) was
then added to the reaction mixture and allowed to stir at room temperature for 2 h. After
completion of the reaction as indicated by TLC, the reaction mixture was poured into
water (200 mL) and extracted with ethyl acetate (3 x 150 mL). The combined organic
layer was washed with brine, dried over Na>S0O, and evaporated under vacuum to give
3,4-difluorothiophene-2-sulfonyl chloride (6.8 g, Quantitative). The crude material was
directly used in next step, without any purification.

Step-5: To a freshly prepared sat. ammonia solution of in THF (20 mL) was added
solution of 3,4-difluorothiophene-2-sulfonyl chloride (6.8 g) in THF (20 mL) at -78 °C and
reaction mixture was stirred for 1 h. After completion of the reaction as indicated by TLC,
the reaction mixture was evaporated under vacuum. The crude was purified by silica gel
column chromatography (22%, ethyl acetate/ hexane) to give 3,4-difluorothiophene-2-
sulfonamide as a white solid (1.6 g, 27.5 % over 2 steps). LCMS ESI(-ve) (m/z): 198.3
(M-1).

Svnthesis of 3.4-dimethylthiophene-2-sulfonamide (Int-B-2.14

MeMgCl n-BuLi, SO
Br NlCIz%dppp) NGS, THF NHz, THF,
Z S Toluene 3h,0°C 3h,0°C 7
1> | d—so.ci |
Step-1 (! Step-2 < Step-3 57 TSO,NH,
Int-B-2.14-A1 nt-B-2.14-A2 Int-B-2.14

Step-1: To a stirred solution of 3,4-dibromothiophene (5 g, 20.66 mmol)} in THF (10 mL)
was added NiClx(dppf) (0.112 g, 20.66 mmol) at room temperature. MeMgBr (20 mL,
61.98 mmol) was added to the reaction mixture and stirred at 50 °C for 12 h. After
completion of the reaction as indicated by TLC, the reaction mixture was poured into
water (200 mL) and extracted with diethyl ether (3 x 100 mL). The combined organic layer
was dried over Na;S0, and evaporated under vacuum to give the crude of 3,4- dimethyl
thiophene as brown liquid (2.1 g, 90.75 %). The isolated material was used in next step
without purification.

Step-2: To a stirred solution of 3,4- dimethyl thiophene (1.8 g, 16.07 mmol) in THF (10
mL), was added 1.6M n-BuLi (21 mL, 32.14 mmol) at -78 °C and stirred for 1 h. NCS (3.5
g, 24.10 mmol) was added to the reaction mixture and stirred for 30 min. After completion
of the reaction as indicated by TLC, the reaction mixture was poured into water (200 mL)
and extracted with ethyl acetate (3 x 100 mL). The combined organic layer was dried over
NazSO, and evaporated under vacuum to give 3,4-dimethylthiophene-2-sulfonyl chloride

as a yellow liquid (1.9 g, 56.03 %). The isolated material was used in next step without
purification.
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Step-3: To a freshly prepared sat. ammonia solution in THF (20 mL) was added a
solution of 3,4-dimethylthiophene-2-sulfonyl chloride (1.9 g, 16.07 mmol) in THF (10 mL)
at -78°C. The reaction mixture was stirred for 1 h. After completion of the reaction as
indicated by TLC, the reaction mixture was poured into water (100 mL) and extracted with
ethyl acetate (3 x 50 mL). The combined organic layer was dried over NaxSO, and
evaporated under vacuum. The crude was purified by column chromatography (22%
EtOAc: Hexane) to give 3,4-dimethylthiophene-2-sulfonamide as a white solid (0.2 g,
11.57 %). LCMS ESI (m/z): 192.21(M+1).

Synthesis of 5-bromothiophene-2-sulfonamide {Int-B-2.15)

CISO;H, DCM NH3, THF
-78° -78°C, 3hr
Brﬂ 78°Co> . 1hr Br—@ O Br—(fl o0
S Step-1 S S,; Step-2 SN
c’ O H2N’ ~O
Int-B-2.15-A1 Int-B-2.15

Step-1: To a solution of 2-bromothiophene (5.0 g, 30.566 mmol) in DCM (50 mL) was
added chlorosulfuric acid (17.86 g, 153.34 mmol) at -78 °C and allowed to stir at room
temperature for 1 h. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water (200 mL} and extracted with DCM (2 x 200 mL). The
combined organic layer was dried over Na>SO4 and evaporated under vacuum to give Int-
B-2.15-A1 (6.2 g, 77.30 %). It was used immediately for the next step without analysis.

Step-2: To solution of 3, 5-dichlorothiophene-2-sulfonyl chloride (6.2 g, 23.70 mmol) in
THF (10 mL), saturated ammonia solution in THF (60 mL) was added at -78 °C. The solid
precipitated out and evaporated to dryness and the crude triturated with pentane to obtain
the title compound, Int-B-2.15 (4.4 g, 76.66 %). LCMS ESI(-ve) (m/z): 240.0 (M-2).
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Synthesis of 3-isopropylthicphene-2-sulfonamide (Int-B-2.16

Br, CISO;H,DCM Br THF. NH Br,
s , 3
él -78°C—rt,1.5h e 50,Cl -78°C,1h S SCoNH2
\ s \ s \ S

Step-1 Step-2
Int-B-2.16-A1 Int-B-2.16-A2

)I\BF3K

Step-3 | THF,HzO0.,Cs;C0;
PdCly(dppf).DCM

80°C,2h
Hy, 10%Pd-C,
SO,NH,  MeOH SO,NH,
S Step-4 S
Int-B-2.16 Int-B-2.16-A3

Step-1: To a stirred solution of CISO:H (10.7 g, 92.00 mmeol) in DCM (20 mL) was added
solution of 3-bromothiophene (3 g, 18.40 mmol) in DCM (10 mL) at -78 °C and stirred for
15 min at -78 “C and then allowed to stir at room temperature for 1 h. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into cold water and
extracted with dichloromethane. The combined organic layer was washed with brine,
dried over Na:S0O4 and evaporated under vacuum to give crude product. The crude
product was directly used in next step.

Step-2: To a freshly prepared saturated ammonia in THF (30 mL), 3-bromothiophene 2-
sulfonyl chloride (10 mL) in THF (10 mL) was added at -78 °C. The reaction mixture was
stirred at the same temperature for additional 1 h. After completion of the reaction as
indicated by TLC, the reaction mixture was evaporated under vacuum to give crude
product. The crude product was purified by silica gel column chromatography (ethyl
acetate/hexane: 5:5) to give 3-bromothiophene-2-sulfonamide as a white solid (1.5 g,
54.01%). (1.5 g, 33.66 % over 2 steps). '"H NMR (400 MHz, DMSQO) & 7.90 (s, 2H), 7.86
(d, J=5.2 Hz, 1H), 7.24 (d, J=5.2 Hz, 1H).

Step-3: To a degassed solution of 3-bromothiophene-2-sulfonamide (2.0 g, 8.26 mmol),
Potassium trifluoro(prop-1-en-2-yl)borate (1.83 g, 12.32 mmol), CsCOs (8.07 g, 24.79
mmol) and Pdx(dppf)Cl..DCM complex (1.01 g, 1.23 mmol) were added in THF:H:20 (56
mL: 10.4 mL) and stirred at 80 °C for 2 h. After completion of the reaction as indicated by
TLC, the reaction mixture was poured into cold water and extracted with ethyl acetate.
The combined organic layer was washed with brine, dried over Na-SO. and evaporated
under vacuum to give crude product. The crude product was purified by silica gel column
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chromatography (25 % ethyl acetate/hexane) to give 3-(prop-1-en-2-yl) thiophene-2-
sulfonamide as a white solid (1.4 g, 83.40 %). LCMS ESI (m/z): 204.24 (M+H). '"H NMR
(400 MHz, DMSQ d6) &: 7.71 (d, J=5.2 Hz, 1H), 7.61 (s, 2H), 7.08 (d, J=5.2 Hz, 1H), 5.24
(d, J=20 Hz, 2H), 2.05 (s, 3H).

Step-4: To a stirred solution of 3-(prop-1-en-2-yl) thiophene-2-sulfonamide (1.2 g, 5.90
mmol) in MeOH (30 mL), 10% Pd-C (2.4 gm) was added and purged with H= gas for 2 h.
The reaction mixture was filtered through a celite bed and the filtrate evaporated under
vacuum to give the crude. The crude was purified by silica gel ¢column chromatography
(ethyl acetate/hexane: 1.8:8.2) to give 3-isopropylthiophene-2-sulfonamide as a white
solid (0.5 g, 41.26%). LCMS ESI{-ve) (m/z): 204.1(M-1).

Synthesis of 2-((2.4-dimethoxybenzylloxylbenzenesulfonamide (Int-B-2.17

Q.

F O
i _NH in_NH
©,S~ 2 NaH,DMF S %o 2
Step-1

Int-B-2.17

To a suspension of NaH (0.456 g, 1.14 mmol) in DMF (5 mL) was added 2-
fluorobenzenesulfonamide (0.5 g, 2.85 mmol) and (2,4-dimethoxyphenyl)methanol (0.480
g, 2.85 mmol) and the reaction mixture was heated at 120 °C for 16 h. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into water (50 mL) and
extracted with ethyl acetate (3 x 50 mL). The combined organic layer was washed with
brine, dried over Na>S0O, and evaporated under vacuum. The crude product subjected to
silica gel column chromatography to give the titte compound, Int-B-2.17 (0.4 g, 43.34 %).
TH NMR (400 MHz, DMSO) & 7.74 (d, J=7.6 Hz, 1H), 7.57-7.52 {m, 1H), 7.41 (d, J=8.4
Hz, 1H), 7.27 (d, J=8.4 Hz, 1H), 7.08-7.04 (m, 1H), 6.84 (s, 2H), 6.64 (s, 1H), 6.55-6.53
(dd, J=8.2 Hz, J=1.8 Hz, 1H), 5.21 (s, 2H), 3.82 (s, 3H), 3.77 (s, 3H).

Synthesis of 3-ethylthiophene-2-sulfonamide {Int-B-2.21)

Py.S03, 50°C,12h
Oxalyl chloride
S then Ammonia in THF S
I Y/, > | Yy, SO5NH,
Step-1
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To a stirred solution of 3-ethylthiophene (3 g, 26.7 mmol) in acetonitrile (4 mL) was added
sulfur trioxide pyridine complex (5.5 g, 34.7 mmol) at room temperature. The reaction
mixture was stirred for at 50 °C for 12 h. The reaction mixture was cooled to 0 °C and
ethyl acetate added to the reaction mixture and stirred for 2 h. The solid was filtered.

The solid was suspended in DME (20 mL) and DMF (2.1 mL) followed by the addition of
(COCI)2 (4.93 g,38.8 mmol) at 0 °C. The reaction mixture was stirred at 0 °C for 1.5 h.
Ammonia solution (15 mL) was added to the reaction mixture and allowed to stir at 0 °C
for 20 min. After completion of the reaction as indicated by TLC, the reaction mixture was
poured into water (200 mL) and extracted with ethyl acetate (3 x 100 mL). The combined
organic layer was washed with brine, dried over NaxS0O4 and evaporated under vacuum.
The crude was purified by silica gel column chromatography (20 % ethyl acetate/hexane)
to give 3-ethylthiophene-2-sulfonamide as a solid (1.4 g, 28.27 %). LCMS ESI{-ve) (m/z).
190.0 (M-H).

Cuci2 S0.Cl SO;NH;
idin o CISOzH NH3(g), THF s
SN g, Pyridine, 140°C DﬁCl 3 ﬁ*vﬁl {9) )§70|
—— = S — =20
Br Step-1 cl gtep- cl Step-3 >
Int-B-2.22-A1 Int-B-2.22-A2 Int-B-2.22

Step-1: The reaction was carried out in three divided batches of 3 g each. To a solution
of 2,4-dibromothiophene (9.0 g, 37.2 mmol) in pyridine (30 mL) was added copper(l)
chloride (11.1 g, 41.22 mmol) and the mixture allowed to stir at 140 °C overnight. After
completion of the reaction as indicated by TLC, the reaction mixture was poured with
water (250 mL) and extracted with diethyl ether (2 x 300 mL). The combined organic layer
was dried over Na,S0Q4 and concentrated under vacuum (5.9 g, Quantitative).

Step-2: Chlorosulfuric acid {(22.46 g, 192.78 mmol) was added drop-wise to a stirring
solution of 2 4-dichlorothiophene (5.9 g, 38.56 mmol) in DCM (100 mL) at -78 °C and
allowed to stir at room temperature for 1 h. After completion of the reaction as indicated
by TLC, the reaction mixture was poured into water (200 mL) and extracted with DCM (2
X 200 mL). The combined organic layer was dried over NaxS0O4 and evaporated under
vacuum. It was forwarded for net step immediately.

Step-3: A solution of 3,5-dichlorothiophene-2-sulfonyl chloride (9.7 g, 38.56 mmol) in THF
was added to a stirred saturated ammonia solution (50 mL} at -78 °C. The solid
precipitated out and evaporated to dryness and the crude purified by silica gel column
chromatography to obtain the title compound, Int-B-2.22 (0.8 g, 08.93 %, over three
steps)
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Synthesis of 4-methylthiophene-2-sulfonamide {Int-B-2.23)

NBS
Acetic acid
DCM CISO;H,DCM THF, NH; gas SO
_78° 2 4
\© 1.5h, 50°C ﬁ Thoit i\}__sozm 1h -78°C \Qf
s
S step- BY Step-2 B’ ° Step-3 By

Int-B-2.23-A1 Int-B-2.23-A2 Int-B-2.23-A3

Ste; H,, Pd-C
P-4 I 1h, nt

\@SOZNHZ
S

Int-B-2.23

Step-1: To a stirred solution of 3-methylthiophene (1.0 g, 10.18 mmol) in acetic acid (10
mL) and DCM (10 mL) was added NBS (1.9 g, 10.69 mmol) at room temperature and
allowed to stir at 50 °C for 1.5 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into cold water (100 mL) and extracted with ethyl acetate (3
x 50 mL). The combined organic layer was washed with brine and 1M NaOH solution,
dried over Na:504 and evaporated under vacuum to give crude product. The crude
product was directly used in next step.

Step-2-3: Reaction performed using a similar reaction procedure described for Int-B-2.15
to give 5-bromo-4-methylthiophene-2-sulfonamide. LCMS ESI (m/z): LCMS ESI(-ve)
(m/z): 254.(M-H)

Step-4: To a suspension of 10 % Pd/C (1 g, W/W) in methanol (10 mL) was added 5-
bromo-4-methylthiophene-2-sulfonamide (0.9 g, 3.5 mmol) at room temperature. The Hz
gas was purged through the reaction mixture for 2 h. After completion of the reaction as
indicated by TLC, the reaction mixture was filtered through celite bed. The filtrate was
concentrated under vacuum to get 4-methylthiophene-2-sulfonamide as a solid. LCMS
ESl(-ve) (m/z): 176.0 (M-H).
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Synthesis of 4-chlorothiophene-2-sulfonamide (Int-B-2.24)
cl cl -

Bry, CCly CISOHDCM QO Cl  NH3THF 1
gj B"‘@ ;‘S’ q Hz“‘#‘q
s Step-1 [ Step-2 o s - Step-3 S

O

Br

Int-B-2.24-A1 Int-B-2.24-A1 Int-B8-2.24-A1

Step-4 l Zn dust, AcOH

Int-B-2.24

Step-1: To a solution of 3-chlorothiophene (10 g, 84.7 mmol} in CCl4 was added a
bromine solution (4.3 mL, 84.7 mmol) at 0°C. The reaction was allowed to stir at room
temperature for 12 h. After completion of the reaction, the reaction mixture was poured
into water and extracted with DCM. The combined organic layer was dried over Na:S04
and evaporated under vacuum. The crude was used for next step directly.

Step-2: To a solution of chlorosulphonic acid (34 mL, 508.4 mmol} in DCM was added a
solution of 2-bromo-3-chlorothiophene (16.7 g, 84.7 mmol) in DCM (20 mL) at-78°C. The
reaction was allowed to stir at -78 °C for 15 min and then at room temperature for 1 h.
After completion of the reaction, the reaction mixture was poured into water and extracted
with DCM. The combined organic layer was dried over Na;SO, and evaporated under
vacuum. The crude was used for next step without further purification.

Step-3: A solution of 5-bromo-2-methylthiophene-3-sulfonyl chloride (25 g, 84.7 mmol) in
THF (30 mL) was added to a saturated ammonia solution in (100 L) at-78 °C. The
reaction mixture was stirred for additional 30 min. After completion of the reaction as
indicated by TLC, the reaction mixture was evaporated under vacuum to give mixture of
5-bromo-4-chlorothiophene-2-sulfonamide and 5-bromo-3-chlorothiophene-2-
sulfonamide. After completion of the reaction, the reaction mixture was evaporated under
vacuum and crude was used for next step directly. LCMS ES(-ve) (m/z): 274.03 & 276.1
(M & M-2).

Step-4: To a solution of mixture 5-bromo-4-chlorothiophene-2-sulfonamide and 5-bromo-
3-chlorothiophene-2-sulfonamide (17.5 g, 63.2 mmol) in acetic acid was added Zinc dust
(20.6 g, 316.0 mmol) and stirred at 100 °C for 12 h. After completion of the reaction, the
reaction mixture was poured into water and extracted with ethyl acetate. The combined
organic layer was dried over NaS04 and evaporated under vacuum to give the crude
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material that contains mixture of isomers 4-chlorothiophene-2-sulfonamide and 3-
chlorothiophene-2-sulfonamide which was purified by normal phase flash
chromatography using Hexane: Ethyl acetate (8:2) to generate the 4-chlorothiophene-2-
sulfonamide as pale yellow solid. (1.5 g, 9.37 %). '"H NMR (400 MHz, DMSO) d 7.89-
7.89(d, J=1.6 Hz, 1H), 7.83 (s, 2H), 7.53-7.53(d, J = 1.2 Hz, 1H).

Svynthesis of 4-(difluoromethylthiazole-2-sulfonamide (Int-B-2.25
BnSH,

Xanthphos
s-.~B" DAST, DCM Pas(dbals, nes s
f s gr DIPEA, Dioxane S. 5Bn AcOH, Water S0.CI
%\:'Nr vg vg v
Step-1 N Step-2 N Step-3
OHC F F F g
F F
Int-B-2.25-A1 Int-B-2.25-A2 Int-B-2.25-A3

Step4 I NH; THF

S SO,NH,
v
N
F
F

Int-B-2.25

Step-1: To a cooled solution of 2-bromothiazole-4-carbaldehyde (5 g, 26.03 mmol) in
DCM (50 mL), DAST (6.29 g, 39.05 mmol) was added and allowed to stir at room
temperature for 1 h. The reaction mixture was quenched with ice water and extracted with
DCM (2 x 150 mL). The combined organic layer was dried over Na>50, and concentrated
under vacuum. The crude was purified by silica gel column chromatography to obtain Int-
B-2.25-A1 (2.6 g, 46.65 %). 'H NMR (400 MHz,DMSQ-dg) & 8.19 (s,1H), 7.08(t, J=54 H=z,
1H)

Step-2: To a degassed solution of 2-bromo-4-(difluoromethyljthiazole (2.6 g, 12.14 mmol)
and DIPEA (3.14 g, 24.29 mmol) in dioxane (26 mL), Xantphos (0.702 g, 1.21 mmol),
Pdzdbas (0.556 g,0.6 mmol) and benzyl mercaptan (1.5 g, 12.14 mmol) were added and
the reaction mixture heated at 100 °C for 2 h. After completion of the reaction as indicated
by TLC, the reaction mixture was filtered through celite and the filtrate poured into water
and extracted with ethyl acetate (2 x 80 mL). The combined organic layer was washed
with brine (2 x 150 mL), dried over NazS0. and evaporated under vacuum. The crude
product was subjected to silica gel column chromatography to give Int-B-2.25-A2 (2.35 g,
75.18%). LCMS ESI (m/z): 258.38 (M+H).

Step-3: To a stirred solution of 2-(benzylthio)-4-(difluoromethyl)thiazole (2.35 g, 9.13
mmol) in acetic acid (47 mL) and water (4.7 mL), N-chlorosuccinimide (6.09 g, 45.66
mmol) was added in portions at room temperature and stirred for 2 h. After completion of
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the reaction as indicated by TLC, the reaction mixture was evaporated under vacuum to
remove acetic acid then partitioned between water (100 mL) and ethyl acetate (100 mL).
The organic layer was washed with water (100 mL}), dried over Na>3Q, and evaporated
under vacuum. The crude mixture was directly used for next step (3 g, quantitative)

Step-4: A THF (15 mL) solution of 4-(difluoromethyl} thiazole-2-sulfonyl chloride (3 g,
12.84 mmol) was added to a saturated ammonia solution in THF (20 mL) at -78 “C. The
solid precipitated out and evaporated to dryness and the crude purified by silica gel
column chromatography to obtain the title compound, Int-B-2.25 (1.4 g, 50.90 %) LCMS
ESI(-ve) (m/z): 213.3 (M-H).

Svynthesis of 4 5-dimethylthiazole-2-sulfonamide (Int-B-2.26

 BnSH, DIPEA,

B NCS
S S SBn S0O,CI
\“ Bra, GHCI3 T Xantphos, Pdx(dba)y S\"/ AcOH:Water S\ll/ 2
W NN T e
Step-1 top- Step-3
nt-B-2.26-A1 Int-B-2.26- Int-B-2.26-A3
A2

THF,NH3 gasl Step-4

S0O,NH,

s
.’
Int-B-2.26

Step-1: To a solution of 4,5-dimethylthiazole (5.0 g, 44.17 mmol) in CHCIl; (50 mL) was
added bromine {21.17 g,132.52 mmol) at 0 °C and allowed to stir at room temperature for
5 h. After completion of the reaction as indicated by TLC, the reaction mixture was poured
into ice cold water (150 mL) and extracted with DCM (2 x 150 mL). The combined crganic
layer was washed with sat. sodiumthiosulfate solution (2 x 150 mL), dried over Na:S0,
and concentrated under vacuum. The crude was purified by silica gel column

chromatography to obtain Int-B-2.26-A1 (5.0 g, 58.96 %). LCMS ESI (m/z): 192.2 &
194.2 (M & M+2).

Step-2-4: Reaction performed using a similar reaction procedure as described for Int-B-
2.25 to give 5-bromo-4-methylthiophene-2-sulfonamide. LCMS ESI (m/z): 193.3 (M+H)
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Synthesis of 2-methylthiazole-4-sulfonamide (Int-B-2.27)

oH
~Bson

PA{OAG)z, Xantphos,
K3POy, THFE

BnSH, Xanthphos, MNCS,
S Br 60°C,18h &S Br Pdx{dba);, dioxane &S SBn  AcOH,Water &= S0O,CI
—_—
N Step-1 )”:N Step-2 )”N Ste )‘N
Br p-3
nt-B2.27-A1 Int-B2.27-A2 It-B2.27-A3

Step-4 J NH; THF

e~ SO2NH,
=N

Int-B2.27

Step-1: To a solution of 2, 4-dibromothiazole (8 g, 32.92 mmol) in THF (80 mL) was
5 added potassium phosphate (20.98 g, 98.78 mmol) and methyl horonic acid (2.08 g,
34.90 mmol) and the mixture degassed for 30 min. After that Pd{QOAc) 1 (0.02 g, 0.82
mmol) and Xanthphos (0.46 g, 0.82 mmol) was added to the reaction mixture and allowed
to stir at 60 °C for 18 h. After completion of the reaction as indicated by TLC, the reaction
mixture was filtered through celite and washed with DCM then evaporated under vacuum.
10 (3.8 g, 64.80 %). LCMS ESI (m/z): 178.2 & 180.2(M & M+2)

Step-2-4: Reaction performed using a similar reaction procedure as described for Int-B-
2.25 to give 2-methylthiazole-4-sulfonamide. LCMS ESI (m/z): 179.2 (M+H)

15 Synthesis of 4-phenylthiophene-3-sulfonamide (Int-B-2.28)
BnSH, Xantphos, Phenyl boronic acid,
Br, Pd2(dba)3, DIPEA, BT Pd(dppf)Cl5.CS,C03, NCS,
~ Br dioxane éj/ N Dioxan gy ACOH. Water, Q..cl
4 %
5 Step-1 5 Step-2 4 / Step-3 7 ©
5

Int-B.2.28-A1 Int-B.2.28-A2 Int-B.2.28-A3

SIep.4 NH3,TH F,

Int-B.2.28

Step-1: To a degassed solution of 3,4-dibromothiophene (5 g, 20.66mmol) and DIPEA
(7.1 mL, 41.33mmol) in dioxane (50 mL) was added benzyl mercapton (2.5 g,

CA 03157947 2022- 5-10
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20.66mmol), Xantphos (1.2 g, 2.06mmol) and Pdz(dba): (0.94 g, 1.03mmol) and the
reaction mixture heated at 100 °C for 16 h. After completion of the reaction as indicated
by TLC, the reaction mixture was poured into water (200 mL) and extracted with ethyl
acetate (4 x 100 mL). The combined organic layer was washed with brine, dried over
Na;SO, and evaporated under vacuum. The crude mixture was purified by silica gel
column chromatography to give Int-B-2.28-A1 (3 g, 84.88 %). DMSQ-dg) &: 7.80 (d, J=3.2
Hz, 1H), 7.44 (d, J=3.2 Hz, 1H), 7.32-7.23 (m, 5H), 4.17 (s, 2H).

Step-2: To a degassed solution of 3-(benzylthio)-4-bromothiophene (1 g, 35.08 mmol),
phenyl boronic acid (0.64 g, 52.63 mmol) and Cs>C0O; (3.4 g, 10.562 mmol in dioxane (10
mL) was added Pd(dppf)Cl..DCM complex (0.28 g, 35.08 mmol)) and the reaction mixture
heated at 100 °C for 2 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into water (100 mL) and extracted with ethyl acetate (2 x 100
mL). The combined organic layer was washed with brine, dried over Na,SQ4 and
evaporated under vacuum. The crude mixture was purified by silica gel column
chromatography to give Int-B-2.28-A2 (0.9 g, 90.83 %). '"H-NMR (400 MHz, DMS0O-dg) d:
7.63 (d, J=4 Hz, 1H), 7.50-7.35 (m, 6H), 7.30-7.20 (m, 5H), 4.04 (s, 2H).

Step-3-4: Reaction performed using a similar reaction procedure as described for Int-B-
2.25 to give 4-phenylthiophene-3-sulfonamide, Int-B-2.28. LCMS ESI (m/z): 179.2 (M+H)

Synthesis of thieno[3,2-blpyridine-3-sulfonamide {Int-B-2.29

cl S 5 | NBS.DCM S ] BnSH, Pdy(dba), 5
t(,] HJ/Pd-C = AcOH = g, Xantphos, dioxane SEn
J/ f J |
NN Step-1 NN Step-2 NN Step-3 NN

Int-B-2.29-A1 Int-B-2.29-A2 Int-B-2.29-A3

NCS.
Step4 I AcOH-Water

S Sy
NH;, THF
= SO,NH; : = SO,CI
N ] N [/
N Step-5 N
Int-8-2.29 Int-B-2.29-Ad

Step-1: To a suspension of 10 % Pd/C (5 g) in methanol (100mL) was added 7-
chlorothieno[3,2-b]pyridine (5 g, 29.47mmol) at room temperature. Hz gas was purged
through the reaction mixture for 0.5 h. After completion of the reaction as indicated by
TLC, the reaction mixture was filtered through celite bed. The filtrate was concentrated
under vacuum to get thieno[3,2-blpyridine as a solid. LCMS{m/z): 136.01(M+H).



10

15

20

25

30

CA 03157947 2022- 5-10

WO 2021/123237 PCT/EP2020:/087126
- 227 -

Step-2: To a stirred solution of thieno[3,2-b]pyridine (4.6 g, 34.04 mmol) in acetic acid (24
mL) and DCM (46 mL) was added NBS (9.09 g, 35.75 mmol)} at room temperature and
allowed to stir at 50 °C for 1.5 h. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into cold water and extracted with ethyl acetate. The
combined organic layer was washed with brine and NaOH solution, dried over Na>SO,
and evaporated under vacuum to give crude product. The crude product was directly
used in next step. "H-NMR (400 MHz, DMSO-ds) 5: 7.48-7.51(m,1H), 8.38(s,1H), 8.57-
8.59(d, J=8.4Hz, 1H), 8.77-8.78(d, J=4.4Hz, 1H).

Step-3-4: Reaction were performed using similar reaction procedure described for Int-B-
2.25 to give thieno[3,2-b]pyridine-3-sulfonamide. LCMS ESI (m/z): 215.3 (M+H)

Synthesis of 4-bromothiophene-2-sulfonamide (Int-B-2.30

e IPrMgCl, Q, _ci Q. _NH,
S I SO, NCS, THF s S“o Ammonia, THF s S“o
N I |
g Step-1 g Step-2 \
Br Br Br
Int-B-2.30-A1 Int-B-2.30

Step-1: To a stirred solution of 2 ,4-dibromothiophene (10 g, 41.322 mmol} in THF {100
mL), 2M iPrMgCl (23 mL, 45.454 mmol} was added at 0 °C and allowed to stir at room
temperature for 1 h. The reaction mixture was cooled to -40 °C and purged with SO» gas
at -40 °C for 30 min. The reaction mixture was cooled 0 °C and N-chlorosuccinimide (8.24
g, 61.9832 mmol) added and stirred at room temperature for 1 h. After completion of the
reaction as monitored by TLC (mobile phase: 100 % ethyl acetate), the reaction mixture
was quenched in 10 % HCI (100 mL) and extracted by diethyl ether (2 x 100 mL) and the
organic layer was dried over Na;SO4 and concentrated under reduced pressure to get Int-
B-2.30-A1 (10 g, 92.50 %) as a yellow liquid. The crude was used for next step without
any further purification and without any analytical confirmation.

Step-2: Reaction performed using a similar reaction procedure as described for Int-B-2.6
to give 4-bromothiophene-2-sulfonamide, Int-B-2.30. LCMS ESI(-ve) (m/z); 242.2 & 240.2
(M & M-2).
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Synthesis of 5-cyanothiophene-3-sulfonamide (Int-B-2.31)
BnSH

NCS,
BT |2, THENH; e B Xnthphos, Pdadhag SBn AcOHWater SO
s s . S)-:r
Step-1 Step-2 Step-3
OHC NC . ne
Int-B-2.31-A1 Int-B-2.31-A2 Int-B-2.31-A3

Step-4 l MH3, THF

Qy .NH,

NC

Int-B-2.31

Step-1: To a solution of 4-bromothiophene-2-carbaldehyde (1 g, 26.1 mmol) in THF (10
5 mlL) was added agueous ammonia {100 mL) at O °C and stirred for 10 min. After that |-

(iodine) (9.9 g, 39.6 mmol) was added and the reaction mixture allowed to stir at room
temperature for 12 h. The reaction mixture was poured into sat. solution of sodium
thiosulphate and extracted with ethyl acetate (3 x 100 mL). The combined organic layer
was dried over Na,S0Q4 and evaporated under vacuum. The crude was purified by column

10  chromatography to give the 4-bromothiophene-2-carbonitrile. (0.65 g, 66.3 %). '"H NMR
(400 MHz, DMS0) & 8.19(s, 1H), 8.10 (s, 1H).

Step-2-4: Reaction performed using a similar reaction procedure as described for Int-B-
2.25 to give 5-cyanothiophene-3-sulfonamide. LCMS ESI(-ve) (m/z): 187.0(M-H).

15
Svynthesis of 4-cyanothiophene-2-sulfonamide (Int-B-2.32)
BnSH,DIPEA
NBS, AcOH, Dioxane NCS,
s CHCl, S._Br XnthphosPdydbas o o, AcOHMWater S.__SO,CI
W\ T
Sj Step-1 = Step-2 - Step-3 -
NC NC NG NC
Int-B-2.32-A1 Int-B-2.32-A2 Int-B-2.32-A3

Step-4 | NHy(g), THF

O, _NH,
S S\\
o °
NC

Int-B-2.32
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Step-1: To a solution of thiophene-3-carbenitrile (1 g, 9.16 mmol) in CHCI: (10 mL) and
acetic acid (5 mL), N-bromosuccinimide (2.52 g,13.74 mmol) was added portion-wise and
the mixture allowed to stir at 70 °C overnight. The reaction mixture was quenched with
water and extracted with DCM (2 x 50 mL). The combined organic layer was washed with
dil. NaOH solution (3 x 100 mL), dried over Na;S0O, and concentrated under vacuum. The
crude was purified by silica gel column chromatography to obtain Int-B-2.32-A1 (0.540 g,
31.34 %). 'TH NMR (400 MHz, DMSO-ds) 3 8.58 (s, 1H), 7.72(s, 1H).

Step-2-4; Reaction performed using a similar reaction procedure as described for Int-B-
2.25 to give 4-cyanothiophene-2-sulfonamide, Int-B-2.32. LCMS ESI(-ve) (m/z): 186.9
(M-H)

Synthesis of 4-methylthiophene-3-sulfonamide (Int-B-2.33

BnSH,Xphos,

Pd,(dba)s, Dioxane, AcOH, NCS, Q. _a Q, _NH
/B 120°C, 16h /5B Water, 30 min \\S\i NH; Gas \\S\: ’
| [ 4 [ © 7 f ©

5 Step-1 S Step-2 s Step-3 g
Int-B-2.33-A1 Int-B-2.33-A2 Int-B-2.33

Step-1: To a degassed solution of 3-bromo-4-methylthiophene (1 g, 5.6 mmol) and
DIPEA (1.46 g, 11.2 mmoal) in dioxane (5 mL) was added Xantphos (0.40 g, 0.7 mmol),
Pdzdba; (0.32 g, 0.35 mmol) and benzyl mercaptan (0.510 g, 0.5 mmol) and the reaction
mixture heated at 120 °C for 16 h. After completion of the reaction as indicated by TLC,
the reaction mixture was filtered through celite and the filtrate poured into water (100 mL)
and extracted with ethyl acetate (3 x 100 mL). The combined organic layer was washed
with brine, dried over Na50, and evaporated under vacuum to afford crude. The crude
was subjected to silica gel column chromatography to give Int-B-2.33-A1 (1 g, 80.44 %).
'H NMR (400 MHz, DMSOQ) & 7.33-7.23 (m, 7H), 4.07 (s, 2H), 2.08 (s, 3H).

Step-2: To a stirred solution of 3-(benzylthio)-4-methylthiophene (2 g, 9.085 mmol) in
acetic acid (118 mL) and water (2 mL) was added N-chlorosuccinimide (4.8 g, 36.3 mmol)
in portions at room temperature and stirred for 30 min. After completion of the reaction as
indicated by TLC, the reaction mixture was poured into water (100 mL) and extracted with
ethyl acetate (3 x 150 mL). The combined organic layer was washed with brine, dried
over NaSQ04 and evaporated under vacuum to give Int-B-2.332-A2 (2 g, crude) it was
used immediately for the next step without analysis. TH NMR (400 MHz, DMSO) 5 8.01
(d, J=3.2 Hz, 1H), 7.35 (bs, 2H), 7.33 (d, J=1.8 Hz, 1H), 2.36 (s, 3H).

Step-3: To a THF (10 mL) solution of 4-(diflucromethyl) thiazole-2-sulfonyl chloride (2 g,
10.20 mmol) ammonia gas was purged at -78 °C for 2 h and then allowed to stir at room
temperature. The reaction mixture was quenched with water (100 mL) and extracted with
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ethyl acetate (2 x 100 mL). The combined organic layer was dried over anhydrous
Naz;S0Q,4 and concentrated under vacuum to obtain the crude title compound, Int-B-2.33 (2
g, quantitative}). 1H NMR (400 MHz, DMSO) & 8.01 (d, J=32 Hz, 1H), 7.35 (bs, 2H), 7.33
(d, J=1.6 Hz, 1H), 2.36 (s, 3H).

Synthesis of 5-chloro-4-methylthiophene-3-sulfonamide (Int-B-2.34)

AcOH, NCS, Q. ¢l Q .NH;
7~ 5B Water, 2h S\\ NH; Gas 3,
) / | Cl 4 | O
S Step-2 Step-3 S

Int-B-2.34-A1 Int-B-2.34

Step-2: To a stirred solution of 3-(benzylthio)-4-methylthiophene (1.2 g, 5.44 mmol) in
acetic acid (7 mL) and water (1 mL) was added N-chlorosuccinimide {2.9 g, 21.78 mmol)
in portions at room temperature and stirred for 2 h. After completion of the reaction as
indicated by TLC, the reaction mixture was poured into water (100 mL) and extracted with
ethyl acetate (3 x 150 mL). The combined organic layer was washed with brine, dried
over Nap;S0, and evaporated under vacuum to give the tite compound (1 g, 80%) it was
used immediately for the next step without purification and analysis.

Step-3: Reaction performed using a similar reaction procedure as described for Int-B-
2.33 to give 4-methyl-5-chlorothiophene-3-sulfonamide, Int-B-2.34. LCMS ESI(-ve) (m/z):
210.01 (M-1).

Synthesis of benzoldliscthiazole-3-sulfonamide (Int-B-2.51
Conc. HCI,

S\N DMF Na,S ‘ DCM NaOCl S‘N NH3 S\
y Y, N
Step-1 step.z Step-3 £
_&=0 =0
cl o= Oﬁ\?{’
cl NH,
Int-B- Int-B-2.51-A2 Int-B-2.51

2.51-A1

Step-1: To a stirred solution of 3-chlorobenzo[d]isothiazole (5.0 g, 29.5 mmol) in DMF (30
mL) was added Na:S and the reaction mixture heated at 80 °C for 1 h. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into cold water (100
mL) and acidified with 2N HCI (pH ~2) extracted with ethyl acetate (3 x 100 mL). The
combined organic layer was washed with brine, dried over NaS0. and evaporated under
vacuum to give Int-B-2.51-A1 as crude (5.0 g, quantitative) LCMS ESI (m/z): 168.2
(M+H}).

Step-2: To a solution of benzo[d]isothiazole-3-thiol (5 g, 29.5 mmol) in dichloromethane
(40 mL) was added con. HCI (40 mL) at-5 °C. and a 5 % solution of NaQCI (11.1 g,
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215.74 mmol) and then stirred at -5 °C for 1 h. After completion of the reaction as
indicated by TLC, the reaction mixture was diluted with water (100 mL) and extracted with
dichloromethane (3 x 25 mL). The combined organic layer was dried over Na>SQ4 and
directly used in next step without evaporation.

Step-3: To a freshly prepared sat. ammonia solution in THF (30mL)}, benzo[d]isothiazole-
3-sulfonyl chloride in DCM (75 mL) at -78 °C was added and stirred for 1 h. After
completion of the reaction as indicated by TLC, the reaction mixture was evaporated
under vacuum. The crude was purified by silica gel column chromatography (50 % ethyl

10  acetate/ hexane) to give benzo[d]isothiazole-3-sulfonamide, Int-B-2.51 (1.4 g, 21.85 %
over 3 steps). 'H NMR (400 MHz, DMSO) 5 8.44 (d, J = 8.4 Hz, 1H), 8.36 (d, J = 8.4 Hz,
1H}, 8.10 (s, 2H), 7.73 (t, J=7.86 Hz, 1H}, 765 (t, J = 7.6 Hz, 1H)

The following intermediates were made following a similar procedure to the above shown

15  methods.
Synthesis Table 10
Procedure
Compound . .
Structure D Precursor similar to Analytical data
Int.
('5?40 - SH LCMS ESI (m/z):
R ~ Int-B-2.35 Int-B-2.1 ’
| l =N 159.16 (M+H)
=N
NH2 o\\S,m
"~ Y o . LCMS ESI (m/z):
<j\|( 8237 | L % | me2e [T e
O o
MeCog Me0q LCMS ESI (m/z):
Py SOMNHz | Int-B-238 /5% | ntB23 (miz):
| 222.2 (M+H)
S S
TH NMR (400
NH2 Br MHz, DMSO-dg) &
ﬂ Int-B-2.39 “q Int-B-2.3 | 7.79 (s, 1H), 7.31
S (s, 2H), 7.05 (s,
1H), 2.45 (s, 3H)
S
S Q\S _NH, | SO, LCMS ESl(-ve)
| Vi | o Int-B-2.40 /s | Int-B-2.6 {m/z): 218.2 (M-
S (Int-Y4) )
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Synthesis Table 10
Procedure
Compound o .
Structure ID Precursor similar to Analytical data
Int.
s, § s LCMS ESK-ve)
Q?‘O Int-B-2.41 E/e IntB-2.15 | (m/z): 239.9 &
NH
- 2 Br 241.9 (M & M-2)
B\ o B LCMS ESH-ve)
d Int-B-2.42 @ Int-B-2.15 (miz): 318.1
ST N50,NH, S (M-H)
2 N o
I o (j/ ~ LCMS ESI (m/2):
Int-B-2.43 / Int-B-2.15
SN S ! 194.2 (M+H)
¥ "NH
8] 2
Meoﬂ 2 | inB244 | Meo— ] ntB2s | -CMSES!(maz)
oy bl s o 194.1 (M+H)
HN ©
TH-NMR (400
MHz, DMSO-ds)
>_</.1 B: 7.57 (s, 2H),
I o 7.37 (d, J=4 Hz
2 R Br / - - * *
sH e Int-B-2.45 ‘@ ntB216 | o e
2 Hz, 1H), 3.21-
3.18 (m, 1H), 1.28
(d, J=7.2 Hz, 6H).
SOzNHz / Br
7 1 o Int-B-2.46 | intB-23 | CMSESI(miz):
S S 206.2 (M+H)
%)
HoN~&/_ LCMS ESI(-ve)
0 I miz):
ST\ Int-B-2.48 = Int-B-2.15
- cl L 229.9, 232.0
Cl (M & M-2)
Cl
< i 5. CHO LCMS ESl(-ve)
ir F Int-B-2.49 @ Int-B-2.25 (miz): 212.0
\Y
Br (M-H)
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Synthesis Table 10
Procedure
Compound o .
Structure ID Precursor similar to Analytical data
Int.
NH2 s
LCMS ESI (m/z):
Int-B-2.50 —< :| Int-B-2.10
—& | j/ o N | 179.2 (M+H)

Synthesis of 4. 5-difluorothiophene-2-sulfonyl chloride (Int-C-4.0
cat. Xhantphos
cat. Pda(dbu); _
S DIPEA S /\© 1) n-Buli
/78 *y [ )¢ —
F 90°C, Dioxane 2) NFSI

Int-C-1 Step-1 Int-C-2 Step-2
CAS: 32431-65-5

Fa S /© NCS  F_s Q o
| Y/, ] l Vi S\
F Step-3 F Cl
Int-C-3 Int-C-4

Step-1: Starting material Int-C-1 (450 mg, 2.5 mmol) was dissolved in dioxane (5 mL). To
the solution added was Xanthphos (143.83 mg), Pdz(dba)s(113.82 mg), DIPEA (860 uL,
643 mg, 5 mmol)} and benzylmercaptan (309 mg, 2.5 mmol). The mixture was heated at
90 °C in a pressure vessel under Ar atmosphere for 4 h. After cooling to room
temperature, the mixture was applied to silica gel column and the product Int-C-2 (480
mg, 86%) was isolated by eluting with a mixture of hexane and ethyl acetate (20:1 — 10 :
1). 'TH NMR (400 MHz, CDCl3) 6 7.32 — 7.21 (m, 3H), 7.20 - 7.15 {m, 2H}, 6.73 — 6.58 (m,
2H), 3.97 (s, 2H).

Step-2: nBuli (2.5 M in hexane, 0.72 mL, 1.79 mmol) was added dropwise at a
temperature below -78 °C to a solution of Int-C-2 (265 mg, 1.62 mmol) in THF (15 mL)
under Ar. After stirring the mixture for 1 h, N-fluorobenzenesulfonimide (923.6 mg, 2.9
mmol) in THF {6 mL) was added dropwise. The reaction mixture was allowed to warm to
room temperature. Aqueous NH4Cl was added to the reaction mixture and it was then
extracted with Et2O (80 mL), washed with water, dried with MgSQ,, and concentrated.
Column chromatography (silica, hexane) gave Int-C-3 (119 mg, 30%). The product was
subjected to the next step without characterization.

Step-3: To the mixture of aq 2M HCI (1 mL) and CHzCN (3 mL) was added NCS (304.2
mg, 2.29 mmol) and the solution was cooled to 10 °C and the solution of Int-C-3 (138 mg,
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0.57 mmol) in CH:CN (5 mL) was slowly added. The mixture was stirred at low temp for
30 min (UPLC) control. The reaction mixture was diluted with Et;O and washed with
water. The organic phase was dried over MgSQ, and evaporated. The residue was
purified by column chromatography on silica gel eluting with the mixture of hexane and

5 ethyl acetate (15:1) to give product Int-C-4 (102 mg, 82%) 'H NMR (400 MHz,
Chloroform-d) 8 7.59 (d, J= 3.8 Hz, 1H).

Synthesis of 5-cyano-2-fluorobenzenesulfonamide (Int-D-2.0)

O
&0 L Lo
cl gas. NH, “NH,
——
78 0
I 78 °C, DCM CN
N
Int-D-1.0 Int-D-2.0

CAS: 1101120-80-2

10
Int-D-1.0 (1.0 g, 4.55 mmol) was dissolved in DCM and the solution was cooled to -78 °C.
Ammonia gas was passed through the solution to achieve saturation. The mixture was
warmed to room temperature and the solvent evaporated. The residue was purified by
flash chromatography on silica gel eluting with the mixture of light petroleum ether and

15  ethyl acetate to give Int-D-2.0 (720 mg, 79%). '"H NMR (300 MHz, DMSO-dg) 5 8.25 —
8.14 (m, 2H), 7.94 (s, 2H), 7.71 {(dd, J=9.9, 9.2 Hz, 1H).

The following intermediates were made according to the procedure described for

Int-D-2.0.
20
Synthesis Table 11
Compound
Structure IIIJD Y Precursor Analytical data
F (_Si TH NMR (300 MHz, DMSOQ-dg) D
/ \_ 0 7.89 (s, 2H), 7.81 (dd, J= 5.6, 4.2
@ e Int-D-2.1 s ~ska (s, 2H), 7.81(dd, /=56,
g E‘%—NHZ o Hz, 1H), 7.10 (dd, J= 5.6, 0.6 Hz,
128852-20-0 1H).
7 2\ O TH NMR (300 MHz, CDCI,) 6 7.37
e F,(;)\Sim ( 2, CDCl) & 7.37 (4,
F g E“"—NHZ Int-D-2.2 i J=4.0Hz, 1H), 6.52 (dd, J= 4.3,
(¢ 1132652-99-3 1.2 Hz, 1H), 5.02 (s, 2H).
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Synthesis Table 11
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Compound
Structure II:) Y Precursor Analytical data
" ,N/j\s,,o H NMR (300 MHz, DMSO-ds) &
— e -~ —
N D N %Cl 778 {d, J=2.3 Hz, 1H), 7.37 (s,
Me™ > S NHg  Int-D-2.3 © 2H), 6.55 (d, J=2.3 Hz, 1H), 3.88
O CAS: 89501-90- ). 6.55(d, J=2.3 Hz, 1H), 3.
6 (s, 3H).
FI.S>B\S¢O Int-D-2.4 ntCod 'H NMR (300 MHz, CDCl;) 3 7.33
F J ‘NHQ ) (d, J=3.8 Hz, 1H), 5.09 (s, 3H).
Svynthesis of 2-bromo-3-phenvlthiophene (Int-E-3
B(OH), cat. Pd(PPhg), dph NBS U\
4 S\ Na,COs < DMF, RT 7 Br
HoOITHE, 90°C -2 Int-E-3
Int-E-1 Step-1 nt-E- Step-2 nt-

Step-1: To a mixture of bromobenzene (1.65 mL, 15.6 mmol), 3-thiopheneboronic acid
(Int-E-1) (2.0 g, 15.6 mmol) and 1,2-dimethoxyethane (32 mL) were added a2z M
aqueous solution of sodium carbonate (12 mL) and
tetrakis(triphenylphosphine)palladium(0) (903 mg) at ambient temperature. The mixture
was heated for 3 h at 90 °C. After cooling, the reaction mixture was diluted with ethyl
acetate (200 mL) and washed with water (50 mL x 3) and brine (50 mL). The organic
layer was dried over magnesium sulfate and filtered. After evaporation, the residue was
purified by chromatography on a silica gel eluting with a mixture of ethyl acetate and n-
hexane (1 : 2) to give Int-E-2 (2.0 g, 79%)

Step-2: To a solution of Int-E-Z (1.1 g, 6.9 mmol) in DMF {30 mL) was added NBS (1.34
g, 7.55 mmol) in one portion. The reaction mixture was stirred overmnight then diluted with
water and the product was extracted with EtOAc. The organic phase was separated and
dried over Na:S0y, filtered and evaporated to provide the yellow oily product (1.6 g 97%).
which was used further without additional purification.

Synthesis of 3-bromo-1-{(4-methoxybenzyl)-1H-pyrazole (Int-E-5)

pr  PMBCI Br
{ § N
N MeCN N~
n reflux
Int-E-4 Int-E-5 OMe

CAS: 14521-80-3
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Int-E-4 (2.0 g, 13.6 mmol) was dissolved in MeCHN (20 mL) and K:CO: (2.85 g, 20.6
mmol) was added to the solution followed by paramethoxybenzylchloride (2.3 mL, 16.6
mmol). The reaction mixture was refluxed for 18 h, cooled to room temperature and
diluted with water (30 mL). The resulting mixture was extracted with EtOAc, the organic
phase was separated and washed with aqueous saturated NaCl. The organic extract was
dried over NaxS04, the solvent evaporated and the residue was purified by flash
chromatography on silica gel eluting with the mixture of light petroleum ether and ethyl
acetate (5 : 1) to give Int-E-5 (3.17 g, 87%). '"H NMR (300 MHz, CDClI3) 5 7.41 —7.20 (m,
3H), 6.98 —6.88 (m, 2H), 6.32 (d, J= 2.3 Hz, 1H), 5.27 (s, 2H), 3.88 (s, 3H).

Synthesis of N-({4-bromothiophen-2-ylimethyl}-N-{4-methoxybenzyl)acetamide (Int-E-7

Ac,0O, DIPEA
\S 0 1) PMB-NH, ’\©\ cat. DMAP ’\@\
2) NaBH, Me DCM J\M e
Br INt-E1-6
Int-€-6 Siaep-1 Step-2 Int-E-7

CAS: 1879-75-8

Step-1: 4-Bromo-2-thiophenecarboxaldehyde (Int-E-6) (2.77 g, 14.5 mmol) was dissolved
in MeOH (27 mL}) and the mixture stirred at room temperature overnight. Then NaBH,4
(880 mg, 23.3 mmol) was added portionwise. After 2 h stirring at room temperature, water
and ethyl acetate was added, the organic layer separated, washed with brine and dried
over anhydrous Na>SQ4. Solvent was removed under reduced pressure and the residue
was purified by column chromatography on silica gel (Hex:EtOAc = 5:1 to 3:1) to afford
Int-E1-6 (3.14 g, 69%) as an off-white amorphous solid. 'H NMR (300 MHz, Chloroform-
db7.32-723(m, 2H}, 7.15(d, J= 1.5 Hz, 1H)}, 6.94 —6.89 (m, 2H), 6.88 —6.86 (m,
1H)}, 3.96 (d, J= 1.0 Hz, 2H), 3.84 (s, 3H), 3.79 (s, 2H).

Step-2: To a solution of Int-E1-6 (1.27 g, 4.06 mmol} in DCM (30 mL) was added DIPEA
(1.4 mL, 8.1 mmolL), acetic anhydride (0.58 mL, 6.1 mmol}), and DMAP (149 mg, 1.2
mmol). The mixture was stirred at room temperature overmnight. Extractive work-up
provided practically pure Int-E-7 (1.4 g, 97%). '"H NMR (400 MHz, CDCls) 5 7.22 — 7.05
{m, 3H), 6.98 — 6.62 {m, 3H), 4.64 — 4.36 (m, 4H), 3.81 (d, J=7.5 Hz, 3H), 2.40-1.99
(m, 3H).



WO 2021/123237 PCT/EP2020:/087126
- 237 -

Synthesis of 2-fluoro-3-bromothiophene (Int-E-9)
1) n-BulLi

Br 2) NSFI Br
i\ /A
Brg THF F™>s
Int-E-8.0 Int-E-9.0

CAS: 3140-93-0

n-BuLi (2.5 M in hexanes, 8.0 mL, 19.9 mmol) was added dropwise at temperature below
5 -60 °C to a solution of Int-E-8.0 (2 mL, 18.1 mmol} in dry diethyl ether (70 mL) under Ar.

After stirring the mixture for 1 h, N-fluorobenzenesulfonimide (11.4 g, 36.2 mmol) in THF
(70 mL) was added dropwise. The reaction mixture was allowed to warm to room
temperature. Aqueous NH.Cl was added to the reaction mixture and then extracted with
Et:0O, washed with water, dried with MgSQO., and concentrated. Product was purified by

10  column chromatography on silica gel eluting with pentane to give Int-E-9.0 (2.1 g, 64%)
'H NMR (300 MHz, Chloroform-d) 8 6.74 —6.65 (m, 2H). GC/MS m/z 181 (M).

The following intermediate was made according to the procedure described for Int-F-3.0.

Synthesis Table 12
Compound .
Structure ID Precursor Analytical data
B ,dBr TH NMR (300 MHz, Chloroform-d) &
r
’(j INLE-9.1 F /S\ 6.49 (ddd, J=3.2, 2.0, 1.0 Hz, 1H),
F /S\ ] INE-8.1 6.32 (dt, J=2.0, 1.1 Hz, 1H).
CAS: 3140-92-9 GC/MS m/z 181 (M)

15
Synthesis of 5-fluorothiophene-3-sulfonamide {Int-G-3.0)

cat. Xantphos
cat. Pdz(dba);

5
MeO SH DIPEA S mCPBA
F o+ MeO ksl

Dioxane o) o
Int-E-8.1 Step-1 INt-G-1.0 F Step-2
CAS: 34746-38-8

1} NaOMe, MeOH
QP ) Qy P
AT/
d 2) NCS R
MeO\"/\/ e S H2N = G
o) — 3) NH; ==
F F
Int-G-2.0 Int-G-3.0

Step-3

CA 03157947 2022- 5-10
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Step-1: A mixture of Int-E-8.1 (1.159 g, 6.6 mmol), methyl 3-mercaptopropionate (1.42
mL, 13.2 mmol), Pdz(dba)3(181 mg, 0.2 mmol), xanthphos {229 mg, 0.4 mmol), and
DIPEA (2.85 mL, 16.5 mmol} were heated in Dioxane (20 mL) at 90 °C for 2 h. The
mixture was cooled to room temperature and filtered through a short celite column. The
solvent was evaporated and the residue purified by column chromatography on silica gel
column eluting by a mixture of light petroleum ether and EtOAc (10 : 1) to give Int-G-1.0
which was subjected to step-2.

Step-2: Starting material Int-E-3.0 (1.33 g, 6.02 mmol) was dissolved in dry DCM (16 mL)
under Ar atmosphere. The solution was cooled to 0 °C and m-CPBA (2.6 g, 15.04 mmol)
were added in portions. The mixture was left to stir at the same temperature for 1 h then
the mixture was allowed to warm to room temperature. After 2 h, additional m-CPBA was
added (1 equiv). The mixture was left to stir until completion of starting material. The
reaction mixture was diluted with aq NaHCOs. The organic phase was separated, and the
aqueous phase was extracted with DCM (twice). The combined organic phase was dried
over NaxSQ0,, filtered, and evaporated. Product was purified via column chromatography
on silica gel eluting with a mixture light petroleum ether and EtOAc (10:1 to 3:1).
Fractions containing product and defluorinated impurity were purified a second time
(same eluent system). The desired product Int-G-2.0 was obtained as a colourless oil
which was subjected to step-3.

Step-3: Int-G-2.0 (1.05 g, 4.16 mmol, 1 equiv) was dissolved in dry MeOH (9 mL). To the
solution was added NaOMe (0.81 mL, 4.37 mmol, 1.05 equiv). The solution was stirred at
room temperature until completion of a starting material (TLC control). The solvent was
evaporated under reduced pressure (with toluene). The crude residue was suspended in
dry DCM (9 mL) at 0 °C and NCS (583.55 mg, 4.37 mmol) was added. The mixture was
stirred at the same temperature until completion (TLC control). Water was then added.
The phases were separated and the aqueous layer extracted with DCM (twice). The
combined organic phase was dried over anh. Na>S0,, filtered, and the solvent was partly
evaporated under reduced pressure (until ~ 20 - 30 mL). The solution was cooled to 0 °C
and ammonia (gas) was passed through. The reaction mixture was evaporated on silica
and the product purified via column chrematography on silica gel eluting with a mixture of
light petroleum ether and EtOAc (10:1 to 1:1). '"H NMR (400 MHz, DMSO-ds) 3 7.55 (dd, J
=3.9, 2.1 Hz, 1H), 7.45 (s, 2H), 6.98 (dd, J= 2.1, 1.2 Hz, 1H).

The following intermediates were made according to the procedure described for
Int-G-3.0.
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Synthesis Table 13

Compound
Structure I'I::) Precursor Analytical data

H NMR (300 MHz, CDCl3) &
oI\ 7.53(d, J= 2.0 Hz, 1H), 7.25 —
NS G5 e 7.20 (m, 2H), 6.92 — 6.84 (m,
o LQOME 2H), .81 (d, J= 2.0 Hz, 1H),
5.60 (s, 2H), 4.21 (s, 2H), 3.79
(s, 3H).

H NMR (300 MHz, CDCl5) &
7.90 —7.78 (m, 1H), 7.18 — 7.03
@,\N (m, 3H), 6.94 — 6.64 (m, 2H),
I 1 5.38 — 5.27 (m, 2H), 4.57 — 4.38
osds 0" "Me OMe [ Int-G-3.2 Int-E-7 (m, 4H), 3.87 — 3.64 (m, 3H),
HoN 2.31—2.10 (m, 3H).

UPLCMS ESI (m/z): 355
(M+H)*

o H NMR (300 MHz, DMSO-de) o
767 (s, 2H), 7.10 (dd, J= 6.3,

N
-5 Int-G-3.3 Int-E-9
et \‘i/ks 4.1 Hz, 1H), 6.98 (dd, J= 6.3,
3.3 Hz, 1H).

Synthesis of 4-fluorothiophene-2-sulfonamide {Int-G-3.4)

" o mcPBA, q
I \ S// - - Wﬁ_NHZ

S NH, DCM.RT S o

Int-F-3.0 Int-G-3.4

5  Starting material Int-F-3.0 (267 g, 1.6 mmol) was dissolved in a mixture of dry DCM (16
mL) and DME (4 mL) under Ar atmosphere. The solution was cooled to 0 °C and m-
CPBA (517 mg, 2.1 mmol) was added. The mixture was allowed to warm to room
temperature and left to stir at room temperature overnight. The reaction mixture was
diluted with ag. NaHCQOs. The organic phase was separated, and the aqueous phase was

10  extracted with DCM (twice). The combined organic phase was dried over Na;S0,, filtered,
and evaporated. Product Int-G-3.4 (290 mg, 99%) was purified via column
chromatography on silica gel eluting with a mixture light petroleum ether and EtOAc (2 :
1). '"H NMR (300 MHz, CDCls) & 7.43 (dd, J= 1.8, 1.1 Hz, 1H), 7.01 (dd, J= 1.8, 0.7 Hz,
1H}, 4.98 (s, 2H).
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Synthesis of 4-methoxythiophene-2-sulfonamide (Int-G-3.8)

1) hBuLi 1) nBuLi
L) 2) Me3SicCl Mess'Is) 2) SO, Me:"s'b_u 0 TBAF3HO S ('5?«,0
V. \
MeO 7 3)NCs H. MeO NH>
In-G-3.5 Step-1 Int-G-3.6 Step-2 Int-G-3.7 Step-3 Int-G-3.8

CAS: 17573-92-1

Step-1: A solution of n-BuLi (14.4 mL of 2.5 M in hexanes, 36.0 mmol) was added
dropwise to a solution of 3-methoxythiophene (Int-G-3.5) (3.0 mL, 30.0 mmol) in
anhydrous Et20O (20 mL) under nitrogen at -70 °C. The mixture was stirred at -70 °C for 2
h. Chlorotrimethylsilane (5.0 mL, 39.0 mmol) was added slowly to the solution. The
mixture was warmed to room temperature and stirred overnight. The reaction mixture was
quenched with water (50 mL) and hexane (100 mL) was added. The organic phase was
separated, and the aqueous layer was extracted with hexane (50 mL). The combined
organic extracts were dried over Na:S0,, filtered, and concentrated. The crude product
was purified by chromatography on silica gel, eluting with hexanes to afford Int-G-3.6
(2.05 g, 37%). '"H NMR (300 MHz, CDCl3) 3 7.32 (d, J=4.9 Hz, 1H), 6.84 (d, J=4.9 Hz,
1H}, 3.73 (s, 3H), 0.20 (s, 9H).

Step-2: A solution of n-BuLi (6.6 mL of 2.5 M in hexanes, 16.5 mmol) was added
dropwise to a solution of Int-G-3.6 (2.05 g, 11.0 mmol) in anhydrous THF (40 mL) under
nitrogen at -70 °C. The mixture was stirred at -70 °C for 2 h then sulfur dioxide was
passed through the solution for 5 min. The reaction mixture was evaporated and
dissolved in DCM (40 mL). N-Chlorosuccinimide {(1.47 g, 11.0 mmol} was added and the
mixture was stirred for 1 h at room temperature. Water was added, and the organic phase
was separated and washed with water. Organic phase was dried and evaporated. The
residue was dissolved in THF (40 mL), the mixture ¢cooled in a dry ice bath and NH; gas
was passed through. The mixture was warmed to room temperature and left overnight,
then evaporated. The product was purified by chromatography on silica gel eluting with a
mixture of light petroleum ether and ethyl acetate (2:1, 1:1) to give Int-G-3.7 (1.7 g, 58%).
TH NMR (300 MHz, DMSO-ds) 8 7.61 (s, 2H), 7.50 (s, 1H), 3.80 (s, 3H), 0.27 (s, 9H).

Step-3: To a solution of Int-G-3.7 (1.7 g, 6.4 mmol) in THF (30 mL) was added tetra-
butylammonium fluoride {4.04 g, 12.8 mmol). The reaction mixture was stirred at room
temperature for 2 h. The THF was removed under reduced pressure. The residue was
dissolved in EtOAc (200 mL). The organic layer was washed with brine then dried
(NaxS04), filtered, and concentrated in vacuo. The crude product was chromatographed
on silica gel, eluting with Hex:EtOAc (3:1) to afford Int-G-3.8 (Yield 1.2 g, 98%). '"H NMR
(300 MHz, DMS0O-dg) & 7.64 (s, 2H), 7.20 (d, J= 2.0 Hz, 1H), 6.91 (d, J= 2.0 Hz, 1H),
3.76 (s, 3H).
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PPH,GI, in GHCI, o

2 )
g’:o TBDMS-CI gf,o TeDms|  DIPEA then \\S,NHz
o NHz NaH, THF N7 Ammonia 7 N—TBDMS
N._= N - H N._=
Step-1 Step-2
Int-B-2.1 Int-B-3.1
nt-B1-3.1

Step-1: To a stirred solution of pyridine-4-sulfonamide (0.65 g, 4.11 mmol) in THF (26
mL), sodium hydride (0.33 g, 8.23 mmol) was added at 0 °C and stirred for 20 minutes.
TBDMS-CI (0.65 g, 1.05 mmol) was added to the reaction mixture and stirred at room
temperature for 1 h. After completion of the reaction as indicated by TLC, the reaction
mixture was poured into water and extracted with ethyl acetate. The combined organic
layer was washed with brine, dried over Na:S0O4 and evaporated under vacuum to give
the crude material which was triturated using n-pentane to afford Int-B-2.1 as a white
solid (1 g, 49 %). It was then used in the next step.

Step-2: To a stirred solution of triphenylphosphine (0.5 g, 1.91 mmol) in chloroform (5
mL) was added hexachloroethane (0.45 g, 1.91 mmol} and stirred for 16 h at 75 °C. After
completion of the reaction as indicated by TLC, the product 1,1-dichloro-2-4-diphosphane
was directly used for the next step.

A solution of 1,1-dichloro-2-4-diphosphane (0.63 g, 1.90 mmol) in chloroform (5 mL) was
added DIPEA (0.43 g, 3.31 mmol) at O °C and the reaction mixture stirred for 10 minutes.
A solution of Int-B1-3.1 (0.45 g, 1.6544 mmol) in chloroform (4.5 mL) was added to the
reaction mixture and stirred for additional 30 min. Ammonia gas was purged to the
reaction mixture and stirred at room temperature for 1 h. After completion of the reaction
as indicated by TLC, the reaction mixture was poured into 5 % aq. citric acid solution and
extracted with dichloromethane. The combined organic layer was washed with brine,
dried over Na»S0O4 and evaporated under vacuum to give the crude material which was
triturated using n-pentane to afford the title compound, Int-B-3.1, as a yellow oil (0.93 g,
Quantitative). LCMS ESI (m/z): 272.5 (M+1).

Step-1: Synthesis of Int-B-3.2

o

O PPh4Cl,,DIPEA EH
n

Q. _NH TBDMS-CI
S S ° NaH, THF S, S, -TBDMS | CHCls, NHs S~ g~ ~TEDMS
\T © QI oN A TEN
N N Step-4 N

Int-B-2.2 Int-B-3.2

0]
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Step-1: To a stirred solution of Int-B-2.2 (300 mg, 1.68 mmel) in THF (3 mL) was added
60 % NaH (130 mg, 3.37 mmol) followed by TBDMS-CI (300 mg, 2.02 mmol) at 0 °C
under N; atmosphere and allowed to stir at room temperature for 4 h. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into water and
extracted with ethyl acetate. The combined organic layer was washed with brine, dried
over Na,SQ4 and evaporated under vacuum to give Int-B-2.2 as an off-white solid (350
mg, 71.42 %).

Step-2: A solution of triphenylphosphine (800 mg, 3.05 mmol) and hexachloroethane
(720 mg, 3.05 mmol) in CHCI; (24 mL) was heated at 70 °C with stirring overnight. DIPEA
(0.25 mL, 1.4 mmol) was added at room temperature and stirred for 30 min under Nz
atmosphere. This was followed by addition of N-(tert-butyl dimethylsilyl)-4-methylthiazole-
2-sulfonamide (350 mg, 1.19 mmaol) in CHCIs (5 mL) at 0 °C and stirred for 30 min at 0 °C.
NH3 gas was passed into the reaction mixture for 1 h at 0 °C and the mixture was stirred
for 30 min at room temperature. After completion of the reaction as indicated by TLC, the
reaction mixture was poured into water and extracted with DCM. The combined organic
layer was washed with brine, dried over Na>504, and evaporated under vacuum to give
crude product. The crude product was purified by silica gel column chromatography (ethyl
acetate/hexane: 4:6) to give the title compound, Int-B-3.2, as a white solid (130 mg,
38.23 %). 'H-NMR (400 MHz, DMSO-ds) &: 7.48 (s, 1H), 7.17 (s, 2H), 2.37 (s, 3H), 0.86
(s, 9H), 0.01 (s, 3H), 0.015 (s, 3H).

The followming intermediates were made according to the procedure described for
Int-B-3.2.
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Synthesis Table 14

Compound

Structure D Precursor Analytical data
TH NMR (400 MHz,
DMSO-de) 3 8.99 (m, 1H),
NH 8.46-8.42 (m, 2H), 8.12 (d,
EBDIESS\HJBDMS Int-B-3.3 | Int-B-2.3 | J=8.8 Hz, 1H), 8.02 (dd, J=
= 8.4 Hz, 1H), 7.65-7.60(m,
1H), 6.87 (s, 2H), 0.84 (s,
9H), 0.01 (s, 6H)
NH H NMR (400 MHz,
8w P~y TBDMS DMSO-dg) 8 7.91 (s, 1H)
uN Int-B-3.4 | Int-B-2.4 : Lo
§.L| OH 7.42 (s, 2H), 0.84 (s, 9H),
Cl 0.03 (s, 6H)
NH
I LCMS ESI (m/z): 292.9
S Ry TBOMS Int-B8-35 | Int-B-2.5 CMS ESI (miz)
‘<\J~4 6N [M+H]+
Funy  JEDMS
%, NH LCMS ESI (m/z): 307.0
Y IntB-36 | Int-B2.6 (m/z)
o} [M+H]}+
F
S (":s?’NHz LCMS ESI (m/z): 346.2 &
*N~TBDMS B3, B-2. - 340,
c— I Int-B-3.7 | Int-B-2.7 348.2 (M & M32)
N
Cl
Cl c
|
a LCMS ESI (m/z): 345.3 &
Int-B-3.8 | Int-B-2.8
{;JL ~NH, 347.3 (M & M+2)
6“N.—TBDMS
TBDMS.. |
n
=S— LCMS ESI (m/z): 291.42
O=S—NH; Int-B-3.9 | Int-B-2.9 CMS ESI (m/z)
Z y (M+H)
S
g”N‘TBDMS Int-B- LCMS ESI (m/z): 3116 &
d TN Int-B-3.10 N
\ 2 2.10 313.6 (M & M+2)
Cl
NG Q
5rBDMS INB-3.11 Int-B- LCMS ESI (m/z): 302.3
7 [ NH: ' 2.11 (M+H)
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Synthesis Table 14

Compound
Structure :E) Y Precursor Analytical data
Q. _NH
AN
s, Int-B-
o —(j/ N H TBOMS Int-B-3.12 > 17 NA
S
F F
Int-B- LCMS ESI (m/z): 313.5
7\ % Teoms Int-B-3.13 (m/z)
o SN 213 (M+H)
HoN
G ensa | MtE LCMS ESI (m/z): 305.3
5 Sen : 214 (M+H)
HN
Br—@\ o) Int-B- LCMS ESI (m/z):
N Int-B-3.15
'S& _TBDMS 2.15 355.3 & 357.3 (M & M+2)
H,N N
0. N-
ST oo nt8316 | ME NA
=({ NH; e 2.16
LS
~0
o~ nte317 | ME NA
TBDMS n-B-o. 247
OHN, |
N ,NH
S,
(e}
!
)—S-NH B3 21 Int-B- LCMS ESI (m/z):
NH TBDMS s 2.21 305.4 (M+H)
ANH-TBDMS Int-B- LCMS ESI (m/z): 345.4 &
AN ni- mi/z). .
NH Int-B-3.22
SN n 292 347 4 (M & M+2)
e Y
cl
o
W\ NHTBDMS Int-B- LCMS ESI (m/z): 177.0 (M-
SN Int-B-3.23 CMS ESI (m/z) (
Ld N 2.23 TBDMS)
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Structure Corn:;)ound Precursor Analytical data
QN
S._-S{ ~TBDMS epaoe | INtB LCMS ESI (m/z): 311.3 &
\ | NH ' 224 313.4 (M & M+2)
cl
i r{ﬁnms
S5~ :
Int-B- LCMS ESI (m/z): 328.4
Y Int-B-3.25
\-n © n 2.95 (M+H)
F
F
TBDMS
o 1
5 repazs | B LCMS ESI (m/z): 306.5
4$\'| NH T 2.26 (M+H)
N
HN
S TBDMS Int-B- LCMS ESI (m/z): 292.4
W H Int-B-3.27
=n © 2.27 (M+H)
o H Int-B- | LCMS ESI (m/z): 239.1 (M-
x N- Int-B-3.28
o S TBDMS n 2.28 TBDMS)
i NH
S
>
== o) Int-B- LCMS ESI (m/z): 328.5
A o IntB-329 | - CMS ESI (miz)
N N NH 2.29 (M+H)
TBDMS
TBDMS
0 ‘
% _NH _
s & eeaso | B LCMS ESI (m/z): 355.5 &
g NH ‘ 2.30 357.5 (M & M+2)
Br
S S _TBDMS Int-B- LCMS ESI (m/z): 302.4
N—8§=N~ Int-B-3.31 n (m/z): 302.
— 7 2.31 (M+H)
NC NH;
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Synthesis Table 14

Compound

Structure D Precursor Analytical data
H
s A N-Teoms Int-B- LCMS ESI (m/2)
(\ - Z).
g NH Int-B-3.32 2.32 302.4(M+H)
NC
O%,H\TBDMS Int-B-
X Int-B-3.33 NA
77 NH 2.33
S
H
g ~TBDM Int-B-
a S Int-B-3.34 NA
c—¢ || NH 2.34
S
3 Int-B-
| \N N I TEDMS Int-B-3.35 >3 MS (m/z): 272.5 (M+H)
o
Qé_,N—TBDMS
anm nepaar | B | LCMSESI (miz): 221.1 (M-
5 o 2.37 TBDMS)
o
H NMR (400 MHz, DMSO)
MeOOG QN - 5 8.35 (d, J=3.6 Hz, 1H),
?jl/ NHp US| ntB-338 [ T | 8.07 (@, =32 Hz, 1H), 6.55
s ‘ (s, 2H), 3.81 (s, 1H), 0.81 (s,
9H), -0.06 (d, J=2 Hz, 6H).
TBDMS
Q _NH Int-B-
- Int-B-3.39 MS ESI (m/z): 291.7(M+H)
S SES
ﬂ NH 2.39
S
TBDMS‘
s O\\S,NH B340 Int-B- LCMS ESI (m/z): 333.5
L7 [ NH ' 2.40 (M+H)
S
|S o Int-B- LCMS ESI (m/2)
5 NH2 Int-B-3.41 - mz)-
Q“\ nee=s. 2.41 355.3 & 357.3 (M & M+2)
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Synthesis Table 14

H

Compound
Structure :E) Y Precursor Analytical data
Br N 1H NMR (400 MHz, DMSO)
Int-B- 5 8.00 (s, 1H), 7.18 (s, 2H),
2’]’[ Int-B-3.42 ( ) ( )
S ~NH, 2.42 0.87(s, 9H), 0.01 (d, J=3.2
& N—TBOMS Hz, 6H).
H NMR (400 MHz,
qo\ DMSO-dg) &: 7.55 (d, J 5.6
Int-B- Hz, 1H), 7.31 (d, J=5.6 Hz,
S z,SfNH Int-8-3.43 2.43 1H) 6)56 (s ;H) 3.87 (s
O NH - y - ] ] - ]
TBDMS 3H), 0.86 (s, 9H), -0.023 (d,
J=3.2, 6H)
Meo—(/jl\ Jo Int.B-3.44 Int-B- LCMS ESI (m/z):
S7 5L _TBDMS : 2.44 307.6 (M+H)
HN N
>_<1 L ntB345 | M NA
Py~ TBDMS nt-B-3. 2.45
O H
Qu_NH
\ Int-B-
7 HN-TBDMS Int-B-3.46 n NA
S o 2.46
o, NH2
/SN~ TBDMS Int-B- LCMS ESI (m/z)
nt- mi/z):
S Int-B-3.48
N 2.48 345.3 & 347.3 (M & M+2)
Ci
F
(Sf i Int-B-3.49 Int-B- NA
N NH . 2.49
/5~ -TBDMS
O H
o H LCMS ESI (m/2):
%N Int-B-
S -3, ~TBDMS Int-B-3.50 292 4(M+H
—~CJ hw : 2.50 (M+H)
N
S~N
Int-B- LCMS ESI (m/z); 328.5
L Int-B-3.51 (m/z)
Hﬁ,S\N,TBDMS 2.51 (M+H)
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Synthesis Table 14

Compound
Structure :E) Precursor Analytical data

TH NMR (400 MHz, CDCls) 0
7.59 — 7.45 (m, 2H), 7.42 —

CAS:
§-NHTBDMS emaes | sares | 7:26(m. 1H),7.02 (ddd, J=
MeO@ NH : ro | 8328, 1.0Hz, 1H), 451 (s,

2H), 3.85 (s, 3H), 0.93 (s,
9H), 0.13 (d, J= 1.6 Hz, 6H)

H NMR (400 MHz, CDCls) ®
7.26 (dd, J= 2.1 Hz, 1H),
Qé _NHTEDMS 6.78 (dd, J= 2.0, 0.8 Hz,
F ‘q N Int-B-3.53 | Int-G-3.0 | 1H), 4.59 (s, 2H), 0.91 (s,

5 9H), 0.11 (d, J= 1.6 Hz, 6H).

1°F NMR (376 MHz, CDCls)
5-125.03 (d, J= 4.0 Hz)

TH NMR (300 MHz, CDCls) &
718 (d, J=2.0Hz 1H), 6.38

Q“S,NHTBDMS (d, J= 1.9 Hz, 1H), 4.72 (s,
N -C("‘“H Int-B-3.54 | Int-G-3.8 | 2H), 3.79 (s, 3H), 0.92 (s,
08 9H), 0.13 (s, 6H).
UPLCMS ESI (m/z): 307
M+H]*
TH NMR (300 MHz, CDClz) 6
7.32 —7.25 (m, 1H), 6.91 —
Qé’NHTBDMS 6.75 (M, 1H), 4.72 (s, 2H),
-C\/ i Int-B-3.55 | Int-G-3.4 | 0.91 (s, 9H), 0.14 (s, 3H),
F S 0.10 (s, 3H).
UPLCMS ESI (m/z): 295
[M+H]*

0
% ~NHTBDMS
4 Y

1 NH Int-B-3.56 | Int-D-2.4 NA
FRX-8
F
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Synthesis Table 14

Structure

Compound
ID

Precursor

Analytical data

OMe

%ijr/tji

O 07 Me
“PINH

TBSHN

Int-B-3.57 | Int-G-3.2

TH NMR (300 MHz, CDCl) 0
7.78-7.71(m, 1H), 7.22 —
7.04 (m, 3H), 6.92 — 6.82 (m,
2H), 4.67 — 4.35 (m, 6H),
3.84 —3.73 (m, 3H), 2.25 —
2.16 (m, 3H), 0.91 (s, 9H),
0.10 (s, 6H).
UPLCMS ESI (m/z): 354 [M-
TBS+H]*

QNH
“NHTBS

CN

Int-B-3.58 | Int-D-2.0

TH NMR (300 MHz, CDCls) o
8.24 (dd, J= 6.8, 2.2 Hz,
1H), 7.79 (ddd, J= 8.6, 4.5,
2.2 Hz, 1H), 7.30 (dd, J =
9.5, 8.5 Hz, 1H), 4.91 (s,
2H), 0.92 (s, 9H), 0.12 (d, J
= 1.3 Hz, 6H).
UPLCMS ESI (m/z): 314
M+H]*

CAS:
1247894
17-2

Int-B-3.59

UPLCMS ESI (m/z): 201 [M-
TBS+H]*

Int-B-3.60 | Int-D-2.1

TH NMR (300 MHz, DMSO-
ds) 57.63 (dd, J= 5.6, 4.2
Hz, 1H), 7.10 (s, 2H), 7.00
(dd, J= 56, 0.7 Hz, 1H),
0.86 (s, 9H), 0.00 (d, J=1.7
Hz, 6H).
UPLCMS ESI (m/z): 295
M+H]*

o)
%—-NHTBDMS

W
1 NH
™S

F

Int-B-3.61 Int-D-2.2

1H NMR (300 MHz, DMSO-
de) 3 7.14 (t, J= 4.0 Hz, 1H),
6.99 (s, 2H), 6.74 (dd, J=
4.2, 1.8 Hz, 1H), 0.87 (s,
9H), 0.02 (d, J = 2.2 Hz, 6H).
UPLCMS ESI (m/z): 295
[M+H]*

CA 03157947 2022- 5-10
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Synthesis Table 14
Structure Corn:;)ound Precursor Analytical data
Q NHTEDMS H NMR (300 MHz, CDCls) &
— 7.25(d, J= 2.3 Hz, 1H), 7.23
C‘,: NH —7.17 (m, 2H), 6.92 — 6.85
N INt-B-362 | Int-G-3.1 | (m, 2H), 6.59 (d, J= 2.3 Hz,
1H), 5.24 (s, 2H), 4.78 (s,
2H), 3.80 (s, 3H), 0.90 (s,
OMe 9H), 0.10 (d, J = 4.8 Hz, 6H).
H NMR (300 MHz, DMSO-
0 _
657 (o 210, 6ot o
W . S .
NH Int-B-3.63 | Int-D-2.3 ’ ' ’ ’
@ﬂ n n = 2.2 Hz, 1H). 3.85 (s, 3H),
Md 0.84 (s, 9H), -0.03(d, J= 7.7
Hz, 6H).
H NMR (300 MHz,
) Chloroform-g) 8 7.00 (dd, J =
\
5-NHTBDMS 6.2, 3.3 Hz, 1H), 6.62 (dd, J
aay Int-B-364 | Int-G-3.3 z 1H). 662 (
$ J = 6.2, 4.0 Hz, 1H), 4.77 (s,
F 2H), 0.91 (s, OH), 0.11 (d, J
= 1.2 Hz, 6H)

Synthesis of pyridine-4-sulfonimidamide {Int-B-4.1)

Q, JNH; HCI Q\S,NHz
Ny in dioxane R . HCI
| N—TBDMS | “NH
N._= N. =~
Int-8-31 Int-B-4.1

5 To a stirred solution of (Int-B-3.1) {(0.93 g, 3.43 mmol) in dichloromethane (20 mL) was
added 4 M HCI in dioxane (0.25 g, 6.86 mmol) at O °C and then stirred for 1 h at room
temperature. After completion of the reaction as indicated by TLC, the reaction mixture
was concentrated in vacuo. The crude product was purified by trituration with ethyl
acetate to give the title compound, Int-B-4.1 (0.2 g, 37 %). LCMS ESI (m/z): 158.1 (M+1).

10

The following intermediates was made according to the procedure described for Int-B-4.1.
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Synthesis Table 15
Structure Compound ID Precursor Analytical data
LN Nk, LCMS ESI (m/z): 192.9
S” m/z): .
A Int-B-4.7 Int-B-3.6
CC
F
Cl
Cl
%I Int-B-4.8 Int-B-3.8 NA
S S-:NHZ
HCI 4NH
HCI
ol LCMS ESI (m/2):
0=S—NH, Int-B-4.9 Int-B-3.9 mz).
177.09 (M+H)
<
)
O
s-NH LCMS ESI (m/z): 197.1
7 \ Int-B-4.10 Int-B-3.10 T
A NHe n n & 199.1 (M & M+2)
Cl HCI
NC C, _NH
s” LCMS ESI (m/z):
\ HCI Int-B-4.11 Int-B-3.11
?jr NH; : " 188.37 (M+H)
S
R F
m o B4 13 ntB.3.13 LCMS ESI (m/z): 199.3
s~ P=NH ' ' (M+H)
HN e
LCMS ESI (m/z): 191.2
A Int-B-4.14 Int-B-3.14 (m/z)
™ F (M+H)
HN
Br@ 0 LCMS ESI (m/z):
S ,S:\NH Int-B-4.15 Int-B-3.15 2411 &243.1 (M &
HoN M+2)
HCI
o, NH
s LCMS ESI (m/2):
== "NH; Int-B-4.16 Int-B-3.16
LS 205.1(M+H)
HCI
I S ¥
)—SNH, o ] LCMS ESI (m/2):
o Int-B-4.21 Int-B-3.21 191 20M+H)
HCI
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Synthesis Table 15

Structure Compound ID Precursor Analytical data
v LCMS ESI (m/z): 231.1
*NH m/z): 231.
Int-B-4.22 Int-B-3.22
§ D—ci n n 8233.2 (M & M+2)
Cl HCI
O
W - NH>
S LCMS ESI (m/z): 177.2
\ L4
\Q’ \H Int-B-4.23 Int-B-3.23 (M+H)
HCI
s Q\S,NHz
3 LCMS ESI (m/z): 197.2
NH Int-B-4.24 Int-B-3.24
g & 199.2 (M & M+2)
Cl HCI
S HN\ fNH2
o LCMS ESI (m/z): 214.3
\ R/ 0 Int-B-4.25 Int-B-3.25 (m'z)
HCI (M+H)
F
F
) ,NHz
s S LCMS ESI (m/z): 192.3
NH B- i
1 Int-B-4.26 Int-B-3.26 )
HCl
HN
S—NH :
S B4 27 nB.327 LCMS ESI (m/z): 178.2
—=N (M+H)
)’ HCI
% -NH2 InB4.28 B398 LCMS ESI (m/z): 239.1
7/ NH ' ' (M+H)
S
HCI
g
\—- NH; 5428 n.B.328 LCMS ESI (m/z): 214.0
N & NH (M+H)
HCI
Q. _NH,
Int-B-4.30 Int-B-3.30 LCMS ESI (m/z): 241.2

& 2432 (M & M+2)
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HCI

Structure Compound ID Precursor Analytical data
= LCMS ESI (m/z): 188.0
e R, Int-B-4.31 Int-B-3.31 (MiH)Z)
HCI
O, _NH,
S LCMS ESI (m/2):
NH Int-B-4.32 Int-B-3.32 ‘
gHCI 187.9(M+H)
NC
Sy NHe LCMS ESI (m/z)
3 mizZ):
X Int-B-4.33 Int-B-3.33
7 | NH n n 177.2(M+H)
S HCI
1
o“s’NH2 DMgg;m 5R9(:go(:| Hjl'-l)
. S
W Int-B-4.34 Int-B-3.34 - 4
c—¢ | NH n " 8.44 (s, 1H), 2.36 (s,
HCI
NH LCMS ESI (m/z): 158.2
- Int-B-4.35 Int-B-3.35 CMS SM(le)
| \NH ( + )
~N
%,NHz
X LCMS ESI (m/z): 221.1
7 'nw Int-B-4.37 Int-B-3.37 (m'z)
S o— (M+H)
O HCI
Meooq q’é"”” LCMS ESI (m/z):
\ Int-B-4.38 Int-B-3.38 :
%jl/ NH, n n 221.2 (M+H)
S HCI
O\\S,NHZ
4 LCMS ESI (m/z): 177.2
7 NH Int-B-4.39 Int-B-3.39 CMS ESI (m/2)
(M+H)
S HCI
s Q\S,NHZ
| 2 [ NH Int-B-4.40 Int-B-3.40 LCMS ESI (m/z): 219.2
‘ (M+H)
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Synthesis Table 15
Structure Compound ID Precursor Analytical data
| s, NH:
S —S=NH INB4.41 IntB.3.41 LCMS ESI (m/z): 241.2
Qo e neE. 8 243.2 (M & M+2)
Br Hci
Br.
/ Br HCI
| Int-B-4.42 Int-B-3.42 NA
S ~NHz
"\\NH
TH NMR (400 MHz,
@ O DMSO-de) 3: 9.22 (bs,
(SIS,,NH - Int-B-4.43 Int-B-3.43 4H, 8.18 (d, J= 5.6 Hz,
0" "NH, 1H), 7.29 (d, J= 5.6 Hz,
1H), 4.02 (s, 3H).
Meoﬂ ,O C S S
SN LCMS ESI (m/z):
s Int-B-4.44 Int-B-3.44
HN  NH n n 193.2 (M+H)
HCI
>—(1 0 LCMS ES| (m/z)
Z).
SN -B-4. -B-3.
- N'S“NH Int-B-4.45 Int-B-3.45 205 2(M+H)
HCl M2
O-. ,NHZ
BaNH LCMS ESI (m/z):
S Int-B-4.48 Int-B-3.48 2312 8&2332(M&
clI- X" Hcl M+2)
Cl
F
S -
S F INLB.4.49 Int.B.3.49 LCMS ESI (m/z): 213.3
NH; (M+H)
Hﬁ’s‘b HCI
Q. _NH,
5.5 A y LCMS ESI (m/z):
< ]/ NH Int-B-4.50 Int-B-3.50 178.0(M+H)
N HCI
S~N
Il ,NH LCMS ESI (m/z):
Q/;S‘Nm Int-B-4.51 Int-B-3.51 214.27 (WH)
HCI
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Structure Compound ID Precursor Analytical data
Q
'§~NH,
e W UPLCMS ESI (m/z):
NH Int-B-4.52 Int-B-3.56
F*gg n n 199 (M+H)
F

methyl-1-oxopentan-2-ylicarbamate (Int-B-5.1, Int-B-5.1-Fr-1 and Int-B-5.1-Fr-2)

QO
O
Boc’N H

Q\S‘)l Hy Int-X1 Q )le
CIH
AT NaH, DMF
N =
Int-B-4.1 Int-B-5.1 I_Lm
Chiral R *';'S';'z :g'z
separallon
N
éOC C

Int-B-6.1-Fr-1 and Int-B-5.1-Fr-2

To a stirred solution of pyridine-4-sulfonimidamide (Int-B-4.1) (0.1 g, 0.64 mmol) in DMF
(4 mL) was added sodium hydride (46 mg, 1.91 mmol) at 0 °C and the reaction mixture
stirred for 20 minutes. Int-X1 {0.209 g, 0.63 mmol) was added to the reaction mixture and
stirred for 6 h. After completion of the reaction as indicated by TLC, the reaction mixture

10  was poured into water and extracted with ethyl acetate. The combined organic layer was
washed with brine, dried over Na:S04 and evaporated under vacuum to give the crude
material which was purified by reverse phase flash chromatography using water:
acetonitrile (3:1) to afford Int-B-5.1 as a mixture of diastereomers (90 mg, 38 %). LCMS
ESI (m/z): 371.3 (M+1).

15
The diastereomers were separated by Chiral prep HPLC (DIACEL Chiral PAK_IG, Mobile
phase Mobile phase: A= Heptane, B = IPA: MeOH (70:30), A:B = 70:30) to give Isomer-1
and Isomer-2. These isomers were eluted at retention time 9.62 min (Isomer-1) and 12.50
min (Isomer-2).

20
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The fellowing intermediates were made according to the procedure described for Int-B-

5.1.
Synthesis Table 16
d
Structure Coml;lajoun Precursor Analytical data
O, NH
[ ‘S; 20
NTE Chiral prep HPLC: DIACEL
F Hlfl Chiral PAK_IG
Boc
E O "NHZO Mobile phase: Heptane_IPA-
:fS'\JSJ Int-B-4.7 ACN(70-30)_75:25
NJKES)/Y Int-B-5.7
F H'T' Int-X1 Isomer-1 (Fr-1): Retention
Boc time: 7.02 min
F O, r?R';'zo
S\\N s) Isomer-2 (Fr-2): Retention
: time: 11.20 min
F H'Tl
Boc
LCMS ESI (m/z): 444.4 &
446 4(M & M+2)
Chiral prep HPLC:
Int-B-5.8
n CHIRALPAK IG SFC.
Int-B-5.8-Fr- Int-B-4.8
n ; o Mobile phase: 0.05% TFA in
MeCH_IPA: MEOH_95:5
Int-X1
Int-B-5.8-Fr-
" 2 r Isomer-1 (Fr-1): Retention

time: 16.61 min

Isomer-2 (Fr-2): Retention
time: 35.39 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
LCMS ESI (m/z): 3906
Q._NH (M+H)
Py o
g N )
_— (5} Chiral prep HPLC:
i CHIRALART CELLULOSE-
HN, Int-B-5.9
Bo sC
Ny INt-B-5.9-Fr- | Int-B-4.9
Sé\"s\if) O nt _1' Sl B Mobile phase:
== S} X1 n-HEPTANE_IPA: ACN
Boc-NH ) 70:30) _92:8
Int-B-5.9-Fr- ( )=
0. _NH 2
R S Isomer-1 (Fr-1): Retention
— W
g . N (S time: 14.54 min
Boc-NH
Isomer-2 (Fr-2). Retention
time: 32.25 min
LCMS ESI (m/z): 410.4 &
412.6 (M & M+2)
Ou. NHLQ
\S\\N)L@/Y Chiral prep HPLC: YMC
[‘\& HRN. IntB-5.10 CHIRALART
g~ © = Boc ‘ CELLULOSE_SC
NHQ
Oy~ 2 Int-B-5.10- Int-B-4.10
‘S’SS*N)L@’\‘/ Fro1 Mobile phase:
¥ i -Heptane_IPA-MeOH(70-
an HN-goc Intx1 | TP ';3; i (
Int-B-5.10- -
0  NHA Fr-2
(R, S“NJ\EV\I/ Isomer-1 (Fr-1): Retention
N\ N time: 10.32 min
Q\CI HN“Boc
Isorner-2 (Fr-2): Retention
time: 17.78 min
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Compound
Structure I'I:;) " Precursor Analytical data
LCMS ESI (m/z): 410.4
(M+H)
O, ,NHﬂOI\UJ\/
N" Y Chiral prep HPLC:
/ S\ ot PN<goe Int-B-5.11 CHIRALPAK IG SFC
OQ.SNHM Int-B-5.11- | Int-B-4.10 Mobile phase:
SN~ T Fr-1 n-Heptane_IPA-ACN(70-30)
@C. HN- b e Int-X2 _90:10
o Int-B-5.11-
Oy, -THM/ Fr-2 Isomer-1 (Fr-1): Retention
\(R‘)N G time: 31.65 min
{ s Cl |_IN‘Boc
Isomer-2 (Fr-2): Retention
time: 42.47 min
NG Q un
il o) Int-B-4.11
7 - LCMS ESI (m/z): 401.5
Q/ N Int-B-5.12 CMS ?Mir:)z)
”{f Int-X1
ac
LCMS ESI {m/z):
E 0\\ ’NH% 412 7(M+H)
<7
\_s &) Chiral prep YMC
Boc—NH Int-B-5.13 CELLULOSE SC
R Q.NH
s RN o) Int-B-5.13- Int-B-4.13 Mobile phase:
! e Fr-1 n-Hepatane_IPA(90:10)
Boc—NH Int-X1
Int-B-5.13-
R Q.\S.NH%) Fr-2 Isomer-1 (Fr-1): Retention
F—é( N time: 16.37 min
N5 (5)
Boc—NH Isomer-2 (Fr-2): Retention
time: 34.74 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
LCMS ESI {m/2):
+
%I O 404.5(M+H)
s O’IS ""N)L“?/\l/ Chiral prep HPLC: YMC
Boc 'H Int-B-5.14 CHIRALART
CELLULOSE_SC
%‘j/ NH Int-B-5.14- Int-B-4.14
S ";§’ \(ﬁ) ) Fr-1 Mobile phase: Heptane_IPA-
H ﬁ X Int-X1 MeOH(70-30)_88:12
Boc Int-B-5.14-
Fr-2 Isomer-1 (Fr-1): Retention
H NH. time: 17.20 min
e~
© Bot.. Isomer-2 (Fr-2): Retention
Boc time: 34.39 min
Os NHLQ
_ S:.-N ‘53) e e Int-B-4.15 LCMS ESI (m/z):
5  MNepoc X1 454.4 & 456.4 (M & M+2)
Br
LCMS ESI (m/z):
418.8(M+H)
Chiral prep HPLC: YMC
CHIRALART
CELLULOSE_SC
Int-B-4.16
Int-B-5.16 Mobile phase:
Int-X1 Heptane_IPA(80-20)

Isomer-2 (Fr-2): Retention

Isomer-1 (Fr-1): Retention
time: 8.87 min

time: 25.07min
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Synthesis Table 16

Compound

Structure D Precursor Analytical data
“,NH2 LCMS ESI (m/z):
Lg» N 404 .5(M+H)
:& Chiral prep HPLC: YMC
Int-B-5.20 CHIRALART
Q % \NH, CELLULOSE_SC
e u S o Int-B-5.20- Int-B-4.21
Fr-1 Mobile phase: Heptane_IPA-
N Int-X1 MeQH(70-30)_20:10
Int-B-5.20-
o Fr-2 Isomer-1 (Fr-1): Retention
s N _.NH . :
\ S® 2 time: 16.26 min
/ Rl o)
N Isomer-2 (Fr-2): Retention
time: 31.34 min
LCMS ESI (m/z): 444.6 &
NHO 446.6 (M & M+2)
OtéeNaLLsy\(
sS4 HN.- Chiral prep HPLC:
Boc Int-B-5.21
CI’Q—Cl CHIRALPAK IG SFC
NH Int-B-5.21- Int-B-4.22
Osg i s i Mobile phase: Heptane_IPA-
s— N = ACN(70-30)_80:20
Q HN.. Int-X1
c X Cl Boc
Int-B-5.21- .
o NHD Fr1 Isomer-1 (Fr-1): Retention
p @NJ\@/\K time: 9.45 min
S
Cl oc Isomer-2 (Fr-2): Retention

time: 18.88 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
LCMS ESI (m/z): 390.5
Q _NH
~ o) (M+H)
~©’ N~ s, |
Boc—NH Chiral prep HPLC: YMC
Int-B-5.22 CHIRALART
CELLULOSE_SC
R Int-B-522- | Int-B-4.23
\ s (S) Fr-1 Mobile phase: Heptane_IPA-
Boc—NH Int-X1 ACN(70-30)_95:5
Int-B-5.22-
Q, .NH Fr-2 Isomer-1 (Fr-1): Retention
ey time: 22.97 min
Boc—NH Isomer-2 (Fr-2): Retention
time: 35.68 min
LCMS ESI (m/z): 410.6 &
Q, NH;
s ‘5\\ O 412.5 (M & M+2)
\ I N &
- B —N\I‘ﬂ Chiral prep HPLC:
¢ Int-B-5.23 CHIRALART CELLULOSE-
SC
Int-B-5.23- Int-B-4.24
Fr-1 Mobile phase:
Int-X1 N-HEPTANE_IPA (80:20)
Int-B-5.23-
Fr-2 Isomer-1 (Fr-1): Retention

time:7.22 min

Isomer-2 (Fr-2): Retention
time: 10.82 min
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Synthesis Table 16

Int-B-5.24- Int-B-4.25
Fr-1

Int-X1

Int-B-5.24-
Fr-2

Structure COmlgound orecursor pratyion dotm
LCMS ESI (m/z):
427 . 7(M+H)
hiral HPLC:
Int-B-5.24 Chiral prep HPLC

CHIRALPAK IG SFC

Mobile phase: Heptane_IPA-
ACN(70-30)_82:18

Isomer-1 (Fr-1): Retention
time: 33.94 min

Isomer-2 (Fr-2): Retention
time: 44.31 min

Int-B-5.25

Int-B-5.25- Int-B-4.26
Fr-1

Int-X1

Int-B-5.25-
Fr-2

LCMS ESI (m/z):
405.8(M+H)

Chiral prep HPLC:
CHIRALPAK IG SFC

Mobile phase: Heptane_IPA-
ACN(70-30)_80:20

Isomer-1 (Fr-1): Retention
time: 20.87 min

Isomer-2 (Fr-2). Retention
time: 32.98 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
LCMS ESI {m/2):
Q\S’NH%:) 391.7(M+H)
~ N
S N
g (5) Chiral prep HPLC: YMC
—NH CHIRALART CELLULOSE-
Boc Int-B-5.26 sC
Sy N, INt-B-5.26- | Int-B-4.27
- t-B-5. t- .
S/ﬁ‘ ‘N s n Fr-1 n Mobile phase:
>’N & n-Heptane_IPA (84:16)
Boc —~NH Int-X1
Int-B-5.26-
o Isomer-1 (Fr-1): Retention
. o NH Fr-2 . .
/\\Ir’s“ 0 time: 21.65 min
S
=N N @
3 Isomer-2 (Fr-2): Retention
Boc—NH T :
time:37.45 min
O
i N
S &) Chiral prep HPLC: YMC
Boc—NH CHIRALART
Int-B-5.27 CELLULOSE_SC
Mobile phase: Heptane-
O, Int-B-5.27- Int-B-4.28 IPA:ACN(70:30)_90:10
(S)\S,\NH%)
/ I\‘. “N Fl'-'l
g (s) Int-X1 Isomer-1 (Fr-1): Retention
Boc—NH Int-B-5.27- time: 14.31 min
Fr-2
Isomer-2 (Fr-2): Retention
time: 22.33 mi
o) .NH%) me min
N
S 5}
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Compound
Structure I'I:;) " Precursor Analytical data
LCMS ESI (m/z): 427.1
s (M+H)
& NHE
if Sa S .
=N o N = Chiral prep HPLC: YMC
AN, o Int-B-5.28 CHIRALART
CELLULOSE_SC
o. NHL Int-B-5.28- | Int-B-4.29
j N ‘SJSS*NJ\‘?/\I/ Fr-1 Mobile phase: Heptane-IPA
m HN. Int-X1 _60:40
s Int-B-5.28-
NHO Fr-2 Isomer-1 (Fr-1): Retention
N @ Se AN time: 15.63 min
- z
/ \ HN. 5
s oc Isomer-2 (Fr-2): Retention
time: 40.25 min
e
w _NH
ST 0 Int-B-4.30
\S TN 520 LCMS ESI (m/z): 454.7 &
© ' 456.7 (M & M+2)
B/ N Int-X1
Boc”
s\ qg NHZO
Sl W .
LCMS ESI (m/z): 401.2
NC N=( (m/z)
N (M+H)
Boc—NH
hiral HPLC: YM
Int-B-5.30 Chiral prep C C
s QN CELLULOSE-SC
Ay -
/|;> SNl Int-B-5.30- | Int-B-4.31
NC (s) Er-1 Mobile phase: Liq.
s i IPA_85:15
Boc—NH Int-X1 COIPA_
Int-E;52.30- Isomer-1 (Fr-1): Retention
S Q, NHz o time: 4.5 min
=/ (RN
NC & Isomer-2 (Fr-2): Retention
Boc—NH

time: 6.5 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
LCMS ESI (m/z):
401.0(M+H)
INLB-5.31 Chiral prep HPLC:
CHIRALPAKIG
%5NAg Int-B-5.31- | Int-B-4.32 _
A N o Fr-1 Mobile phase: Heptane_|IPA-
N ACN(70:3) _75:25
// BOC’NH Int-X1
Int-?;-52.31- Isomer-1 (Fr-1): Retention
time: 7.01 min
Isomer-2 (Fr-2): Retention
time: 8.45 min
LCMS ESI
(m/z):390.44(M+H)
Chiral prep HPLC: YMC
CHIRALART CELLULOSE-
Int-B-5.32 SC,
(S \NH%)
i i * N Int-B-5.32- Int-B-4.33 Mobile phase:
S \.(S) Fr-1 n-
Boc—NH Int-X1 HEPTANE_IPA:MEOH(70:3
Int-B-5.32- 0)_93:7
Fr-2

Isomer-1 (Fr-1): Retention
time: 17.88 min

Isomer-2 (Fr-2): Retention
time: 33.96 min
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Compound
Structure I'I:;) " Precursor Analytical data
X _NH LCMS ESI (m/z):
gj, D 390.5(M+H)
ﬁ Chiral prep HPLC:
Int-B-5.33 CHIRALPAK IG SFC
\\ \NH
\- Sist Int-B-5.33- Int-B-4.33 Mobile phase:
J<(S_)L Fr-1 n-HEPTANE_IPA: ACN
Boc—NH Int-X2 (70:30) _87:13
Int-B-5.33-
NH Fr-2 Isomer-1 (Fr-1): Retention
é:r SR time: 23.03 min
(S)
Boc—NH 8 Isomer-2 (Fr-2): Retention
time: 29.31 min
LCMS ESI (m/z):
,NH 424 3(M+H)
¢
Chiral prep HPLC:
Boc-—NH Int-B-5.34 YMC CHIRALART
CELLULOSE-SC
OS,NH Int-B-5.34- | Int-B-4.34
Cl—¢ ] Y Fr-1 Mobile phase:
S Int-X1 n-HEPTANE_IPA(80:20)
Boc—NH Int-B-5.34-
o Fr-2 Isomer-1 (Fr-1): Retention
L\ . R
- time: 7.59 min
Cl\@s{h b
Y () )
Boc—NM Isomer-2 (Fr-2): Retention

CA 03157947 2022- 5-10
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Synthesis Table 16

Int-X1

Structure Comlgound Precursor Analytical data
LCMS ESI (m/z): 371.3
(M+H)
Chiral prep HPLC:
HIRALART CELL -
Int-B-5.35 ¢ ¢ ULOSE
sC
Int-B-5.35- Int-B-4.35
n Fr1 n Mobile phase:
X1 n-HEPTANE_IPA:ACN
) 70:30) (92:8
Int-B-5.35- ( ) ( )
Fr-2
r Isomer-1 (Fr-1): Retention
time: 18 min
Isomer-2 (Fr-2). Retention
time: 25 min
Int-B-4.37
BE a7 n LCMS ESI (m/z):
’ . +
Int-X1 434 4(M+H)
Int-B-4.38
LCMS ESI (m/z):
Int-B-5.38 CMS ESI (m/z)

434.5 (M+H)
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Synthesis Table 16

Compound

Structure D Precursor Analytical data
LCMS ESI {m/2):
390.5(M+H)
NH%D
“‘(j/ Chiral prep HPLC:
YMC CHIRALART
Boc—NH Int-B-5.39
n CELLULOSE-SC
Int-B-5.39- Int-B-4.39
\_(j“ % n o n Mobile phase:
n-HEPTANE_IPA:
Boc—NH Int-x1 MEQOH(70:30) _90:10
Int-B-5.39- -
Q Fr-2
y “Ei;’ NHz " Isomer-1 (Fr-1): Retention
‘(]’ N—\® time: 18.25 min
S
Boc—NH
Isomer-2 (Fr-2). Retention
time: 27.53 min
LCMS ESI (m/z2):
NH?b 432 .8(M+H)
E@/ W
Chiral prep HPLC: YMC
HN CHIRALART
Int-B-5.40
CELLULOSE_SC
(S)\\ \NH
\. Int-B-5.40- Int-B-4.40 )
Fr1 Mobile phase:
Heptane_IPA-ACN(70-
HN Int-X1 30).90:10
Int-B-5.40- -
Q NH; Fr-2 .
Rl'g \\‘ Isomer-1 (Fr-1): Retention
/ I ‘<_>7 time: 8.90 min
Isorner-2 (Fr-2): Retention
time: 23.76 min
Q NH
S Int-B-4.41 LCMS ES! (mi2):
N\ | N Int-B-5.41 454.4 8 456.4 (M & Me2)
Br S Int-X1 : :
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Synthesis Table 16
Structure Comlgound Precursor Analytical data
Br
Br- 0O
\ 1]
I < S—NH, LCMS ESI (m/z): 534.4
N (M+H)
R
HN?
Boc Chiral prep HPLC:
CHIRALART CELLULOSE-
Int-B-5.42 SC
Br
Br- O
N, B .
| '--ﬁ- INH; Int-B-5.42- Int-B-4.42 Mobile phase:
S N Fr-1 n-Heptane_IPA:MeOH
HN Int-X1 {(70:30)_92:8
Boc Int-B-5.42-
Fr-2
Isomer-1 (Fr-1): Retention
B I o time: 19.81 min
N\ nir)
I S=NH,
S N_.O Isomer-2 (Fr-2): Retention
. time: 36.97 min
HN
Boc
Br  Q NH, LCMS ESI {m/z): 534.3
‘érs\ (M+H)
Br ‘N
N8 (s)
Chiral prep HPLC:
Boc Int-B-5.43 CHIRALPAK IG SFC
Br Q\\ .NHE
B SN Int-B-5.43- | Int-B-4.42 Mobile phase: n-
s NM\w Fr-1 Heptane_IPA:ACN
Int-X2 (70:30)_86:14
Int-B-5.43-
‘NH Fr-2 Isomer-1 (Fr-1): Retention
\ I (R)N time: 24.32 min
N¢ Isomer-2 (Fr-2): Retention
Boc time: 41.43 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
O~ LCMS ESI (m/z):
q NH2 406.44(M+H)
87 g, S)
& N3
HN“Boc Int-B-5.44 Chiral prep HPLC: YMC
CHIRALPAK IG SFC
0 NH>
)
Int-B-5.44- Int-B-4.43
Fr1 Mobile phase: Heptane_IPA-
5 MeQOH (70-30) _70:30
t;l Int-XA1 eOH (70-30) _
Int-B-5.44- ]
Fr-2 Isomer-1 (Fr-1): Retention
time: 20.89 min
Isomer-2 (Fr-2): Retention
time: 29.49 min
LCMS ESI {(m/z): 410.4
[M+H]
Chiral prep HPLC:
Int-B-5.45 CHIRALPAK IG SFC
Int-B-5.45- Int-B-4.44 Mobile phase:
Fr-1 Heptane_IPA-ACN (70-
Int-X1 30)_82:18
Int-B-5.45-
Fr-2 Isomer-1 (Fr-1): Retention
time: 25.30 min
Isomer-2 (Fr-2): Retention
time: 34.09 min
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Synthesis Table 16
Compound
Structure I'I:;) " Precursor Analytical data
3 i oo LCMS ESI {(m/z): 418.5
A (M+H)
HN N n
“Boc¢ Chiral prep HPLC: YMC
Int-B-5.46 CHIRALART
O.. NHO CELLULOSE_SC
(S)}SQNJL@/\( Int-B-5.46- | Int-B-4.45 M
LS HN"Boc Fr-1 Mobile phase: Heptane_IPA-
Int-X1 Methanol(70-30)_92:8
Int-B-5.46-
o ,NHzO Fr-2 Isomer-1 (Fr-1): Retention
R, S.,N)-L@/\( time: 19.77 min
— HN
S B
\ oc Isomer-1 (Fr-2). Retention
time: 34.22min
LCMS ESI (m/z):
o NHQ
S, s 444 .5 & 446.5 (M & M+2)
P\ § HN
o “Boc Chiral prep HPLC:
a1 Int-B-5.48 CHIRALPAK IG SFC
Int-B-5.48- Int-B-4.48 Mobile phase:
Fr-1 n-Heptane_IPA-MeOH(70-
Int-X1 30)
Int-B-5.48-
Fr-2 Isomer-1 (Fr-1): Retention
time: 7.02 min
Isomer-2 (Fr-2): Retention
time: 16.71 min
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Synthesis Table 16

Structure Comlgound Precursor Analytical data
= F
(S, e
S LN .
= \(S)
,NH Chiral prep HPLC: YMC
Int-B-5.49 CHIRALART
CELLULOSE_SC
\(\{“ \NH Int-B-5.49- Int-B-4.49
S Fr-1 Mobile phase: Heptane_IPA-
Int-X1 ACN(70-30)_90:10
Boc lnt-B'5.49'
F F Fr-2 Isomer-1 (Fr-1): Retention
A NH time: 21.97 min
S \ \\N 6
= \(S) Isomer-2 (Fr-2): Retention
NH fime: 37.23 min
Boc”
<\ ’NHb LCMS ESI (mlz):
S N 391.2(M+H)
<}q &)
HN Chiral prep HPLC: YMC |G
1 Int-B-5.50
Bo SFC
s XN, Int-B-5.50- | Int-B-4.50
— ]“ N © n -F; 1 e Mobile phase: Heptane IPA-
N 3 ACN(70-30)
HN Int-X1
Bo Int-B-5.50-
o n Isomer-1 (Fr-1): Retention
% .NH Fr-2 . -
s 5\\‘ time: 10.09 min
Q jr N ®
N > .
uN' Isomer-2 (Fr-2): Retention
Bo time: 21.01 min
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Synthesis Table 16
Compound
Structure I'I:;) " Precursor Analytical data
SN 9
$=NH; LCMS ESI (m/z):
N. O 427 7(M+H)
S
HN"
Boc Chiral prep HPLC: YMC
o Int-B-5.55 CHIRALART CELLULOSE-
5N, 2%, SC
N. _O Int-B-5.55- | Int-B-4.51
) Fr-1 Mobile phase:
Hl'lsl“‘ Int-X1 Hepatane_|IPA{79:21)
Boc Int-B-5.55-
s-N 9 R Fr-2 Isomer-1 (Fr-1): Retention
> §=NH, time: 16.18 min
N._.O
o« (S) Isomer-2 (Fr-2): Retention
HN time: 31.82 min
Boc
O, NH>0
Ss Int-B-4.52
4@ \N’U\’}/ eBEse n UPLCMS ESI (m/z): 412
F \ = Bty M+HY*
HN Int-X1 (M-+H)
F Boc

Synthesis of tert-butyl ((2S8)-1-({amino(4-methylthiazol-2-yl)(ox0)-A6-sulfanylidene)amino)-

4-methyl-1-oxopentan-2-yl)carbamate (Int-B-5.2)

5 Route A
O
[e]
qol(?’\l/
° Boc’NH
EH TBDMS Int-X1 qé’NHzo
S L S
1N £\
4 E/o N NaH,DMF &? N
-B- Boc
Int-B-3.2 B2

To a stirred solution of Int-B-3.2 (70 mg, 0.24 mmeol) in DMF (0.7 mL) was added 60 %
NaH (28 mg, 0.72 mmol) followed by Int-X1 (78 mg, 0.24 mmol) at room temperature and

10  stirred for 3 h. After completion of the reaction as indicated by TLC, the reaction mixture

CA 03157947 2022- 5-10
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was poured into water and extracted with ethyl acetate. The combined organic layer was
washed with brine, dried over Na:S04 and evaporated under vacuum to give the crude
product. The crude was purified by silica gel column chromatography {ethyl acetate/
hexane: 4:6) to give the tile compound, Int-B-5.2, as a white solid (35 mg, 28.92 %). It
was observed that during the work up/purification that the TBDMS group was cleaved.
LCMS ESI (m/z): 413.1 (M+Na).

Route B

O
o]
S
q\ok_)z\l/
NH NH O LM

1 4 MHClin s S.
S ﬁ\N/TBDMS 1)4—Di0xane \"/8 NH2H0| NaH,DMF S I S\‘N
\ I{I OH \ N N N (S)
Step-1 Step-2 Hr;f
Int-B-3.2 Int-B-4.2 Int-B-5.2 Boc
Chiral isomer
separation
Q.\S NHz C{\S,NHZO
S oSy s X
§\(\H N &‘n’ N
N \ N \
Hbli' Hl;i'
Boc Boc
Int-B-5.2-Fr-1 Int-B-5.2-Fr-2

Step-1: Int-B-4.2 was made according to the procedure described for Int-B-4.1. "H NMR
(400 MHz, DMSQ) & 7.63 (s, 1H), 2.43 (s, 3H).

Step-2: Int-B-5.2 was made according to the procedure described for Int-B-5.1.

Further the diastereomers were separated by Chiral prep HPLC (Chiral prep HPLC: YMC
CHIRALART CELLULOSE_SC, Mobile phase: Heptane_IPA-ACN (70-30) _85:15

to give Isomer-1 and Isomer-2. These isomers were eluted at retention time 13.16 min
(Isomer-1) and 18.41 min (Isomer-2).

The following intermediates were made according to the procedure described for
Int-B-5.2.
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Synthesis Table 17
Structure Comll;ound Precursor Analytical data
o\\ ,NH2
N s, © LCMS ESI (m/z): 421.3 [M+H]+
N
HN Chiral prep HPLC: YMC
: CHIRALART CELLULOSE_SC
Int-B-3.3 Mobile phase; Heptane_IPA-
Int-B-5.3 ACN(70-30)_85.15
Int-X2
Isomer-1 (Fr-1): Retention time:
11.46 min
Isomer-2 (Fr-2). Retention time:
13.18 min
LCMS ESI (m/z): 411.2 & 413.2
(M+H]+
Chiral prep HPLC: CHIRALART
Int-B-5.4
CELLULOSE-SC
RN Int-B-54- | Int-B-3.4
S e \\'35) e 1' ' Mobile phase:
S\, ‘_(S) Int-XA n-Heptane_IPA (82:18)
“ H'ﬂ\ Int-B-5.4- "
Boc -Fr- 2' Isomer-1 (Fr-1). Retention time:
Q,_NH; 12.66 min
SYS\\(R) O
N ,’q N—®
ci H,}f’ Isomer-2 (Fr-2): Retention time:
Boc 21.56 min
Q. ,NHZO
S \ -B-3.
7 N Int-B-3.4 LCMS ESI {(m/z): 311.1 & 313.0
N\ N () Int-B-5.5
< [M+H-Boc]+
Cl HI}I Int-X2
Boc
O\\S'NHZO
S 2 Int-B-3.5
LCMS ESI (m/z): 291.0 [M+H-
~<\,L| N &) Int-B-5.6 CMSES (Bozcz]+ [
HN Int-X1
Boc
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Synthesis Table 17

Compound
Structure IFI;) Y Precursor Analytical data
O\\S,NHzo
S \ Int-B-3.7
c— [ N : )
N nt-B-5.51 LCMS ESI (m/z): 444.3(M+H)
cl Int-X"1
Oy NHxp LCMS ESI (m/z): 410.4 &
ﬂ N 414.4(M & M+2)
S HN
Boc i :
Int-B-5.52 Chiral prep HPLC: YMC
QSINH CHIRALART CELLULOSE_SC
Y
s 0
70 ) Int-B-5.52- | Int-B-3.12
CI_@ N Frn Mobile phase: Heptane IPA-
i ) 85:15
B;'c}“ Int-X1
Int-B-5.52-
Er-o Isomer-1 (Fr-1): Retention time:
(R gaNHz, 16.70 min
Cl—¢ | \i\l ©
S th Isomer-2 (Fr-2): Retention time:
Bod 30.73 min
0/
o~ Int-B-3.17
o o Int-B-5.53 LCMS ESI (m/z): 536.68 (M+H)
Y5 NPy Int-X1
N _(S)
Boc—NH
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Synthesis Table 17
Structure Comll;ound Precursor Analytical data
Q. NH2
g LCMS ESI (m/z): 418.5(M+H)
(ig( Chiral prep HPLC: YMC
Int-B-5.54 CHIRALART CELLULOSE_SC
o\ NHz
/ W ped N)L(/\l/ Int-B-5.54- | Int-B-3.46 Mobile phase: Heptane_IPA-
I Fr-1 MeOH(70-30)_87:13
Int-X1
Int-B-5.54- Isomer-1 (Fr-1): Retention time:
Oy ,N ,Q Fr-2 27.71 min
/ i ® NJ\(/\I/
Isomer-2 (Fr-2): Retention time:
35.40 min
TH NMR (400 MHz, CDCl3) &
8.44 - 8.28 (m, 1H), 7.90 (ddd,
J=86,45, 22 Hz, 1H), 7.37
gl MB350 | o 21, 450 4 J= 0.1 i
Int-B-5.57 S e e
1H), 4.25-4.11 {m, 1H), 1.81 —
NHBoc Int-X1
1.56 (m, 2H), 1.53 — 1.44 (m,
1H), 1.40 (d, J=10.0 Hz, 9H)
0.94 {d, J=6.1 Hz, 6H).

LCMS ESI (m/z): 413 [M+H]*
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Synthesis Table 17

Structure

Compound

Precursor
1D

Analytical data

Int-B-3.55
Int-B-5.58
Int-X1

UPLCMS ESI {m/z): 394

(M+H)+

Chiral prep HPLC: CHIRALPAK

IC
Mobile phase: Heptane-IPA-
DCM (66-19-15)

Isomer-1 (Fr-1): Retention time:
5.89 min

Isomer-2 (Fr-2): Retention time:
12.92 min
Isomer-1:

'H NMR (300 MHz, CDCl:)
7.57 (t, J=1.5Hz, 1H), 7.06 (d,
J=1.9Hz 1H), 6.42 (s, 2H),
4.96 (d, J=86 Hz, 1H), 4.28 —
4.12 {m, 1H), 1.82 — 1.56 (m,
3H), 1.42 (s, 10H), 093 (d, J =
6.1 Hz, 6H).
Isomer-2:

TH NMR (300 MHz, CDCl;):
762-741(m, 1H), 704 (d, J=
1.9 Hz, 1H), 6.55 (s, 2H), 4.95
(d,J=85Hz 1H), 4.27 -4.09
(m, 1H), 1.78 — 1.54 (m, 3H),
1.40 (s, 10H), 0.92 (dd, J=6.3,
2.2 Hz, 6H)

Int-B-3.63
Int-B-5.59
Int-X1

H NMR (300 MHz, CDCl3) 6
7.42 (d, J = 2.3 Hz, 1H), 6.78 (d,
J=2.4Hz, 1H), 8.29 (s, 2H),
5.00 (t, J = 10.4 Hz, 1H), 4.28 —
4.10 (m, 1H), 3.97 (d, J=1.5
Hz, 3H), 1.79 — 1.56 (m, 3H),
1.53 = 1.32 (m, 10H), 1.01 —
0.71 (m, 6H)
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Synthesis of (2 5)-2-amino-N-{amino{oxo){pyridin-4-yl}-A%-sulfanylidene)-4-

methylpentanamide

{ANASIA-059)
()\\ .\NHZ
| Ry S\}:S) O — i
N. .= \(S) N
Boc
Q, .NH,
N \\5:(5’) [0
| N
N~ S |
H|7|‘ N
Boc

Int-B-5.1-Fr-1 and Int-B-5.1-Fr-2

To a solution of Int-B-5.1-Fr-1 (Isomer-1) (16 mg, 0.04 mmol) in dichloromethane (1 mL)
was added 4 M HCI in 1,4-dioxane (0.1 mL}) at 0 °C. The reaction mixture was allowed to
stir at room temperature for ‘1 h. After completion of the reaction as indicated by TLC, the
reaction mixture was concentrated under reduced pressure followed by trituration with n-
pentane and diethyl ether to give the title compound, ANASIA-059-1, as a hydrochloride
salt (11 mg, 94 %). "H-NMR (400 MHz, DMSO-dg) ©: 8.90 (d, J= 5.6 Hz, 2H), 8.33 (brs,
2H), 8.10 (brs, 3H), 7.89 (d, J=6 Hz, 2H); 3.80-3.70(m, 1H); 1.79-1.57 (m, 3H), 0.91-0.87
(two d, 6H). LCMS ESI (m/z): 271.44 (M+1). Purity at 210 nm: 95.04 %.

To a solution of Int-B-5.1-Fr-2 (Isomer-2) (30 mg, 0.08 mmol} in dichloromethane (1 mL)
was added 4 M HCI in 1,4-dioxane (0.1 mL} at 0 °C. The reaction mixture was allowed to
stir at room temperature for 1 h. After completion of the reaction as indicated by TLC, the
reaction mixture was concentrated under reduced pressure followed by trituration with n-
pentane and diethyl ether to give the title compound, ANASIA-059-2, as a hydrochloride
salt (13 mg, 59.38 %). '"H-NMR (400 MHz, DMSO-ds) &: 8.97 (brs, 2H), 8.39 (brs, 2H),
8.14 (brs, 3H), 7.93 (brs, 2H); 3.66 (brs, 1H); 1.74-1.45 (m, 3H), 0.87-0.84 (two d, 6H).
LCMS ESI (m/z): 271.40 (M+1). Purity at 210 nm: 97.87 %.

Synthesis of (235)-2-amino-N-(amino(4-methylthiazol-2-y|}(ox0)-A6-sulfanylidene)-4-methyl
pentanamide hydrochloride (ANASIA-004)

Q\S 'NHZO s O\\S'NHZO
S N HCI in dioxane N
N
S\,?d/ N \® \ \I’\,l/ \
Ht;i: HCI HoN
Boc

Int-B-5.2 ANASIA004
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A solution of Int-B-5.2 (33 mg, 0.06 mmol) in 4 M HCI in 1,4-dioxane (0.5 mL) was
allowed to stir at room temperature for 2 h. After completion of the reaction as indicated
by TLC, the reaction mixture was concentrated under reduced pressure followed by

5 trituration with n-pentane and diethyl ether to give the title compound, ANASIA-004, as a
hydrochloride salt (11 mg, 57.89 %). '"H-NMR {400 MHz, DMSO-ds) 8: 8.50-8.45 (m, 2H),
8.06 (m, 3H), 7.73 (s, 1H), 3.69-3.65 (m, 1H), 2.41-1.47 (m, 3H),2.31 (s, 3H), 0.91-0.86
(m, 6H). LCMS ESI {(m/z): 291.0 (M+H), Purity at 210 nm: 100 %.

10  The following compounds were made according to the procedure described for
compound ANASIA-004 using HCI or TFA.
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Synthesis Table 18

Structure Precursor Analytical data
Isomer-1
1H NMR (400 MHz, DMSO) & 8.48 (s,
Qu {NH, 2H), 7.99 (s, 3H), 7.74 (s, 1H), 3.76 (bs,
SW“'S“,&S) 1H), 2.41 (s, 3H), 1.82-1.77 (m, 1H), 1.71-
\ N S 1.64 (m, 1H), 1.49-1.42 (m, 1H), 0.89 (d,
HoN 6H).
CF3COOH - Int-B-5.2-Fr- LCMS ESI (m/z): 291.3 (M+H)
ANASIA-004-1 1 Purity at 210 nm: 97.51 %
O\ ,NH,
\]’\S R O Int—B-Z.2—Fr— lsomer-2
5_, H NMR (400 MHz, DMSOQ) 5 8.54 (s,
2N~' 2H), 7.99 (bs, 3H), 7.74 (s, 1H), 3.71 (bs,
CF;COOH 1H), 2.42 (s, 3H), 1.80-1.68 (m, 2H), 1.60-
ANASIA-004-2 1.55 (ITI, 1H), 0.92-0.84 (ITI, 6H).
LCMS ESI (m/z): 291.3(M+H)
Purity at 210 nm: 99.02 %
Isomer-1
TH NMR (400 MHz, DMSQO-de) 8 9.08 (s,
1H), 8.65 — 8.49 (m, 2H), 8.32 - 8.17 (m,
3H), 8.04 (d, J = 8.6 Hz, 1H), 7.92 (brs,
Q NH2 3H), 7.74 (dd, J = 8.3, 1H), 3.65 (brs, 1H),
- s () 1.93 (brs, 1H), 1.52 = 1.21 (m, 2H), 0.95 —
LD ‘<_<; 0.73 (m, 6H).
HoN Int-B-5.3-Fr- LCMS ESI (m/z): 321.4 (M+1)
ANASIA-054-1 1 Purity at 210 nm: 99.57 %
Q, NHz
S R Int-B-5.3-Fr- Isomer-2
2 TH NMR (400 MHz, DMSO-de) 3 9.07 (s,
{—L 1H), 8.64 — 8.46 (m, 2H), 8.34 — 8.14 (m,
H2N 3H), 8.00 (d, J = 9.2 Hz, 1H), 7.85 (brs,
ANASIA-054-2 3H), 7.79 — 7.68 (m, 1H), 3.69 (brs, 1H),

1.91 (brs, 1H), 1.19 — 0.99 (m, 2H), 0.89 —
0.60 (m, 6H).
LCMS ESI (m/2): 321.4 (M+1)
Purity at 210 nm: 92.21 %
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Synthesis Table 18

Structure

Precursor

Analytical data

HCI

ANASIA-045-2

Int-B-5.4

Int-B-5.4-Fr-
1

Int-B-5.4-Fr-
2

Racemic
TH NMR (400 MHz, DMSO-ds) § 8.76 (brs,
2H), 8.20 (s, 1H), 8.05 (brs, 3H), 3.78
(brs, 1H), 1.86 — 1.44 (m, 3H), 0.98 — 0.78
{m, 6H).
LCMS ESI (m/z): 311.2 & 313.2 (M+1)
Purity at 210 nm: 100 %

Isomer-1

1H NMR (400 MHz, DMS() & 8.59 (bs,
3H}), 8.18 (s, 1H), 8.05 (bs, 2H), 3.77 (m,

1H), 1.84 — 1.79 (m, 1H), 1.71-1.64 (m,
1H), 1.54-1.45 (m, 1H), 0.91-0.88 (m, 6H).

LCMS ESI (m/z): 311.0 & 313.0 (M &

M+2)
Purity at 210 nm: 100.00 %

Isomer-2
'H NMR (400 MHz, DMSO) b 8.76 (bs,
2H), 8.20 (s, 1H), 8.05 (bs, 3H), 3.75 (m,
1H), 1.82 — 1.73 (m, 1H), 1.71-1.68 (m,
1H), 1.62-1.55 (m, 1H), 0.91 (two d, &=
6.4 Hz, 6H).
LCMS ESI (m/z): 311.0& 3131 (M &
M+2)
Purity at 210 nm: 100.00%

HCI
ANASIA-058

Int-B-5.5

H NMR (400 MHz, DMSO-d) 0 8.88 —
8.61 (m, 2H), 8.19 (s, 1H), 7.99 (brs, 3H),
3.83 — 3.68 (m, 1H), 1.95 (brs, 1H), 1.52 —

1.18 (m, 2H), 0.99 — 0.79 (m, 6H)

LCMS ESI (m/z): 311.1 & 313.1 (M+1)

Purity at 210 nm: 100 %

\\ NH2
g

HCI

HoN™

ANASIA-039

Int-B-5.6

H NMR (400 MHz, DMSO-de, D20
exchange) & 7.41 (s, 1H), 3.34 (brs, 1H),
239 (5, 3H),1.77-1.30(m, J = 94.9,
51.1 Hz, 3H), 0.81 (d, J =6.2 Hz, 6H).
LCMS ESI (m/z): 2¢1.0 (M+1)
Purity at 210 nm: 97.83 %
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Synthesis Table 18

Structure Precursor Analytical data
Isomer-1
H NMR (400 MHz, DMSO-ds) § 8.51 (brs,
F g NH: 2H), 8.02 (brs, 3H), 7.78 — 7.66 (m, 1H),
=S8 O 7.29 (t, 2H), 3.65 (brs, 1H), 1.82 — 1.53
FN N (m, 3H), 0.99 — 0.76 (m, 6H).
Hel H,N LCMS ESI (m/z): 306.3 (M+1)
Purity at 210 nm: 95.12 %
ANASIA-026-1 INLB-5.7
B Q NH; Isomer-2
sS.m®m 0
f:[ N TH NMR (400 MHz, DMSO-dg) 5 8.51 (brs,
F ©): 2H), 8.02 (brs, 3H), 7.77 — 7.67 (m, 1H),
Hor HeN 7.34-7.25(m, 2H), 3.71 - 3.62 (m, 1H),
ANASIA-026-2 1.80 — 1.63 (m, 3H), 0.96 — 0.76 (m, 6H).
LCMS ESI (m/z): 306.3 (M+1)
Purity at 210 nm: 85.02 %
Isomer-1
'H NMR (400 MHz, DMSO)
a9 5 8.66 (s, 2H), 8.25 (s, 1H),7.97
SRS (bs, 2H), 3.78(s, 1H), 1.81-1.71 (m, 2H),
C—_s 1.50-1.45(m, 1H), 0.91-0.89 {m, &H).
HCI Int-B-5.8-Fr- | LCMS ESI (m/z): 344.3, 346.2 (M & M+2)
ANASIA-081-1 1 Purity at 250 nm: 96.64 %
Cl O“sf(lg)l 20 Int-B-5.8-Fr- Isomer-2
cl \"“S N ; 2 'H NMR (400 MHz, DMSO)
H,N 0 8.66 (s, 2H), 8.25 (s, 1H),8.00
HCI (s, 2H), 3.76-3.74 (m, 1H), 1.79-1.70 (m,
ANASIA-081-2 2H), 1.61-1.58 (m, 1H), 0.93-0.88 (m, 6H).

LCMS ESI (m/z): 344.3, 346.3(M+ & M+2)
Purity at 250 nm: 97.19 %
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Synthesis Table 18

Structure

Precursor

Analytical data

(39‘ \NHQ()
ST N

HCI

ANASIA-091-2

Int-B-5.9-Fr-
1

Int-B-5.9-Fr-
2

Isomer-1
H NMR (400 MHz, DMSO) & 8.02-7.99
(m, 5H), 7.44 (d, J = 5.6 Hz, 1H), 7.27 (d,
J=5.6 Hz, 1H), 3.68 (bs, 1H), 2.67 (s,
3H), 1.80 — 1.50 {m, 2H), 1.50-1.44 (m,
1H), 0.88-0.85 (m, 6H).
LCMS ESI {(m/z): 290.5 (M+H)
Purity at 210 nm: 96.47 %

Isomer-2
'H NMR {400 MHz, DMSQ) 5 8.02 (bs,
4H), 7.43 (d, J=5.6 Hz, 1H), 7.29(d, J =
5.6 Hz, 1H), 3.65 (s, 1H), 2.70 (s, 3H),
1.80-1.56 (m, 3H), 0.92-0.88 (m, 6H).
LCMS ESI (m/z): 290.4 (M+H)
Purity at 254 nm: 99.56%

NHEQ

Ox
(S) N )J\?V\r
@c NH,

S I HCI

ANASIA-092-1
HQ

J\::z\l/

CF3;COOH
ANASIA-092-2

N
O,
) 5~

Int-B-5.10-
Fr-1

Int-B-5.10-
Fr-2

Isomer-1

TH NMR (400 MHz, DMSQO-ds) d 8.41 (bs,

2H), 7.99 (bs, 3H), 7.59 (d, J= 4.4 Hz,

1H), 7.29 (d, J=4.4 Hz, 1H), 3.74-3.71
(m, 1H), 1.76-1.72 (m, 1H), 1.65-1.59 (m,
1H), 1.50-1.47 (s, 1H), 0.89-0.87 (m, 6H).

LCMS ESI (m/z): 3103 & 3123 (M &

M+2)
Purity at 210 nm: 100.0 %

Isomer-2
TH NMR (400 MHz, DMSO-ds) 0 8.45 (s,
2H), 7.97 (s, 3H), 7.61 (d, J= 4.4 Hz, 1H),
7.29(d, J=4.4Hz, 1H), 3.71 (s, 1H), 1.78
(s, 1H), 1.80-1.67-1.56 {(m, 3H), 0.93-0.89

{m, 6H).

LCMS ESI (m/z): 3103 & 3123 (M &
M+2)
Purity at 210 nm:100.0 %
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ANASIA-078-1

O‘}S’NHﬂcj‘\@)J\/
RPN TS
;N NH,
g ¢d HCI

ANASIA-078-2

Int-B-5.11-
Fr-1

Int-B-5.11-
Fr-2

Isomer-1
TH NMR (400 MHz, DMSO-de) 5 8.42 (bs,
2H), 8.01 (bs, 3H), 7.62 (d, J=4.4 Hz,
1H), 7.29 (d, J= 4.4 Hz, 1H), 3.67 (bs,
1H), 1.91 (bs, 1H), 1.52-1.46 (m, 1H),
1.33-1.23 (m, 1H), 0.93-0.87 (m, 6H).
LCMS ESI (m/z): 3103 & 3123 (M &
M+2)
Purity at 210 nm: 98.57 %

Isomer-2
TH NMR {400 MHz, DMSO-de) © 8.45 (s,
2H), 7.97 (bs, 3H), 7.61 (d, J=4.4 Hz,
1H), 7.31 (d, J=4.4 Hz, 1H), 3.70 (bs,
1H), 1.91-1.90 (m, 1H), 1.30-1.19 (m, 2H),

0.87-0.83 (m 6H).
LCMS ESI (m/z): 3103 & 3123 (M &

M+2)
Purity at 210 nm: 97.05 %

ANASIA-096

Int-B-5.12

TH NMR {400 MHz, DMSOQ) 5 8.76 (s,

1H), 8.51 (bs, 1H), 8.03 (m, 5H), 3.72 (bs,

1H), 1.92-1.40 (m, 3H), 0.88-0.86 (m, 6H).

LCMS ESI (m/z): 301.3 (M+H)
Purity at 210 nm: 96.39%
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ANASIA-103-2

Structure Precursor Analytical data
Isomer-1
TH NMR (400 MHz, DMSO)
5 8.67 (bs, 2H), 8.12 (bs, 3H), 7.89 (d,
J=3.4 Hz, 1H), 3.76 (bs, 1H), 1.80-1.76
(m, 1H), 1.69-1.62 (m, 1H), 1.53-1.46 (m,
1H), 0.90-0.88 (m, 6H).
INLB5.13. LCMS' ESI (m/z): 312.5 (M+H)
Purity at 210 nm: 99.51 %
Fr-1
Isomer-2
'"t'lfjw' 1H NMR (400 MHz, DMSO)

5 8.74 (bs, 2H), 8.12-8.09 (bs, 3H), 7.90

(d, J=3.6 Hz, 1H), 3.71 (bs, 1H), 1.82-1.76

(m, 1H), 1.73-1.66 (m, 1H), 1.62-1.57 (m,
1H), 0.91(m, 6H).

LCMS ESI (m/z): 312.3 (M+H)
Purity at 210 nm: 97.39 %
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Structure Precursor Analytical data
Isomer-1
1H NMR (400 MHz, DMSO-de) 3 8.19 (bs,
1H), 7.94 (bs, 3H), 7.54 (s, 1H), 3.70 (bs,
H 1H), 2.30 (s, 3H), 2.12 (s, 3H), 1.78-1.76
4 s \,,_S,'}‘g)'zo o (m, 1H), 1.68-1.62 (m, 1H), 1.49-1.44 (m,
N Y INLB.5.14. 1H), 0.89 (d, J=6.4 Hz, 6H).
HCI NH; Fr_1' LCMS ESI (m/z): 304.3 (M+H)
ANASIA-104-1 Purity at 210 nm: 95.53 %
%I NHQ Int-llf;-51.14~ Isomer-2
S ,,s’iﬁ))'\@/\l/ 1H NMR (400 MHz, DMSO-ds) 3 7.99 (bs,
o HCl FH, 5H), 7.53 (s, 1H), 3.68-3.64 (m, 1H), 2.32
ANASIA-104.2 (s, 3H), 2.12 (s, 3H), 1.80-1.67 (m, 2H),
1.58-1.53 (m, 1H), 0.93-0.89 (m, 6H).
LCMS ESI (m/z): 304.4 (M+H)
Purity at 210 nm: 97.06 %
Isomer-1
TH NMR {400 MHz, DMSQ) b 8.30 (bs,
2H), 8.00 (bs, 3H), 7.87 (d. J=5.2 Hz, 1H),
7.23(d, J = 5.2 Hz, 1H), 3.70-3.60 (m,
2H), 1.80 (m, 1H), 1.68-1.62 (m, 1H),
1.51-1.47 {m,1H), 1.20-1.15 (m, 6H),
0.90-0.86 (m, 6H).
Int-B-5.16- LCMS ESI (m/z): 318.3(M+1)
Fr-1 Purity at 254 nm: 97.20%
ANASIA-110-1
gfs{‘“zo X Int-B-5.16- Isomer-2
_ ‘NJ\%V\‘/ Fr-2 1H NMR (400 MHz, DMSO) 5 8.29 (s,
/<CS NH2H0| 2H), 8.03 (bs, 3H), 7.86 (d, J=5.2Hz, 1H),
ANASIA-110-2 7.24 (d, J = 5.2 Hz, 1H), 3.36-3.57 (m,

2H), 1.84-1.79 (m, 1H), 1.76-1.69 (m, 1H),
1.62-1.55 {(m,1H), 1.31-1.15 {m, &H),
0.91-0.84 (m, 6H).
LCMS ESI (m/z): 318.2(M+1)
Purity at 254 nm: 97.11%
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Structure Precursor Analytical data
Isomer-1
1H NMR (400 MHz, DMSO-de)  'H NMR
(400 MHz, DMSO) & 8.27 (s, 2H), 8.06
(bs, 3H), 7.87 (d, J = 4.8 Hz, 1H), 7.13 (d,
N J = 4.8 Hz, 1H), 3.64 (bs, 1H), 2.91 - 2.83
[g" % S (q, 2H), 1.84-1.79 (m, 1H), 1.74-1.67 (m,
1H), 1.61-1.56 (m, 1H), 1.19 (£, J=7.6
Hz, 3H), 0.93 (d, J = 6.4 Hz, 6H).
Int-B-5.20- LCMS ESI (m/z): 304.4 (M+1)
Fr-1 Purity at 210 nm: 97.25 %
ANASIA-119-1
u 4NH2 Int-B-5.20- Isomer-2
" R o Fr-2 'H NMR (400 MHz, DMSO-des) 8 '"H NMR
(400 MHz, DMSO) 5 8.27 (s, 2H), 8.04
N (brs, 3H), 7.86 (d, J = 5.2 Hz, 1H), 7.13
HOl (d, J = 5.2 Hz, 1H), 3.64 (bs, 1H), 2.91 —
ANASIA-119-2 2.83 (g, 2H), 1.83-1.78 (m, 1H), 1.74-1.67
(m, 1H), 1.61-1.56 (m, 1H), 1.19 (t, J=7.6
Hz, 3H), 0.93-0.84 (m, 6H).
LCMS ESI (m/z): 304.4 (M+1)
Purity at 210 nm: 99.43 %
Isomer-1
o 1H-NMR (400 MHz, DMSO-ds): 5 8.64 (bs,
oo NHzy 2H), 8.06 (bs, 3H), 7.51 (s, 1H), 3.76-3.72
3 *NM (m, 1H), 1.82-1.66 (m, 2H), 1.52-1.46 (m,
DC, NH, 1H), 0.89 (d, J = 6.4 Hz, 6H)
o HCI Int-B-5.21- | LCMS ESI (m/z): 344.4 & 346.4(M & M+2)
ANASIA-120-1 Fr-1 Purity at 210 nm: 100 %
R NHEO Int-B-5.21- Isomer-2
O\s;_N)KS_)/\\/ Fr-1 1H-NMR (400 MHz, DMSO-ds) &: 8.68 (bs,
s RH, 2H), 8.07 (bs, 3H), 7.51 (s, 1H), 3.70 (bs,
<~ % e 1H); 1.81-1.77 (m, 1H); 1.74-1.68 (m, 1H),
cl 1.62-1.55 (m, 1H), 0.91 (t, J = 6.8 Hz, 6H)
ANASIA-120-2

LCMS ESI (m/z): 344.4 & 346 4(M & M+2)
Purity at 210 nm: 95.10 %
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Structure Precursor Analytical data
Isomer-1

ANASIA-095-1

Q\ ‘NHb

\Cfs‘if’
\ S

~

H NMR (400 MHz, DMSO) 8 8.21 (bs,
2H), 8.03 (bs, 3H), 7.59 (s, 1H), 7.55 (s,
1H), 3.68-3.67 (m, 1H), 2.23 (s, 3H), 1.80

- 1.73 (m, 1H), 1.66-1.59 (m,1H), 1.51-

1.42 (m, 1H), 0.88 (d, J=6.4 Hz, 6H).

Int-B-5.22- LCMS ESI (m/z): 290.4(M+H)
Fr-1 Purity at 210 nm: 100%
Int-B-5.22- Isomer-2
Fr-2 'H NMR {400 MHz, DMSQ) 5 8.23 (bs,

2H), 8.03 (bs, 3H), 7.58 (s, 2H), 3.65 (bs,

Hoo  HRN 1H), 2.23 (s, 3H), 1.81 — 1.76 (m, 1H),
ANASIA-095-2 1.72 —1.65(m, 1H), 1.60 - 1.53 (m, 1H),
0.90 (t, J = 7.6 Hz, 6H).
LCMS ESI (m/z): 290.4(M+H)
Purity at 254 nm: 100 %
Isomer-1
'H NMR (400 MHz, DMSO) & 8.41 (bs,
2H), 8.03 (s, 1H),7.95(bs, 3H), 7.69 (s,
1H), 3.75 — 3.72(m, 1H), 1.76-1.71 (m,
(S,\\ NHg 1H), 1.67-1.65 (m, 1H), 1.49-1.44 (m, 1H),
Q‘ N 0.89-0.87 (m, 6H)
‘(_)7 eneys | LCMSES (mlz)l;ni.:»;(;)A &312.5 (M &
ANASIA-124-1 Fr-1 Purity at 210 nm: 100 %
N ‘NH’O Int-B-5.23-
U . HCI Fr.o 1 Isomer-2
3 H NMR (400 MHz, DMSO) 5 8.13 (bs,
cl HzN 5H), 8.02 (s, 1H), 7.70 (s, 1H), 3.74-3.71
ANASIA-124-2 (m, 1H), 1.77-1.65 (m, 2H), 1.59-1.52 (m,

1H), 0.90 (two d, 6H).
LCMS ESI (m/z): 310.5 & 312.5 (M &
M+2)
Purity at 210 nm: 100 %
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ANASIA-128-2

Structure Precursor Analytical data
Isomer-1
1H NMR (400 MHz, DMSO-de) 5 8.53
Q .NH (s,1H),8.04 (bs, 4H), 7.18 (t, J=54 Hz,1H),
57,\;'3?“ 0 3.73 (bs,1H), 1.78-1.70 (m, 2H), 1.58-1.56
\.-N \®) (m, 1H), 0.92-0.89 (m, 6H)
F H;N LCMS ESI (m/z): 327.5 (M+H)
F CF4COOH Int-B8-5.24- Purity at 210 nm: 95.47 %
ANASIA-127-1 Fr-1
Q. .NH Isomer-2
S\lﬂRSJ\;d o 'nt'$;52124’ H NMR (400 MHz, DMSO-de) 5 8.74 (s,
NN \S) ) 2H), 8.55 (s, 1H), 8.06 (s, 3H), 7.18 (t,

F H,N J=53.6 Hz, 1H), 3.80 (bs, 1H), 1.80-1.75
F CF3COOH (m, 1H), 1.70-1.63 (m, 1H), 1.48-1.42 (m,
ANASIA-127-2 1H), 0.89-0.87 (m, 6H).

LCMS ESI (m/z): 327.1 (M+H)
Purity at 210 nm: 100.0 %
Isomer-1
TH-NMR (400 MHz, DMSO-ds) &: 8.00 (bs,
o0 3H), 7.24 (bs, 2H), 3.72-3.69 (m, 1H),
S “}‘S;\NH%) 2.43 (s, 3H), 2.30 (s, 2H) 1.83-1.79 (m,
~§‘j{l N 1H); 1.69-1.63 (m, 1H), 1.49-1.41 (m, 1H),
3 0.90-0.84 (m, 6H).
Her P Int—§-51.25- LCMS ESI (m/z): 305.1 (M+H)
ANASIA-128-1 ~ Purity at 210 nm: 100.00 %
Int-B-5.25- Isomer-2
Fr-2

H-NMR (400 MHz, DMSO-ds) 5: 8.11 (bs,
3H), 7.26 (bs, 2H), 3.67 (bs, 1H), 2.43 (s,
3H), 2.31 (s, 3H) 1.80-1.71 (m, 2H), 1.58-
1.55 (m, 1H), 0.91-0.89 (m, 6H).
LCMS ESI (m/z): 305.61 (M+H)
Purity at 210 nm: 98.60 %
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Isomer-1
1H NMR (400 MHz, DMSO-ds) & 8.34 (s,
1H), 8.02 (bs, 5H), 3.66 (bs, 1H), 2.68 (s,
3H), 1.85-1.78 (m, 1H), 1.70-1.63 (m, 1H),
1.50-1.43 (m, 1H), 0.89-0.88(d, J = 6.4
Hz, 6H).
Int-B-5.26- LCMS ESI (m/2): 291.5(M+H)
Fr-1 Purity at 210 nm:100.0 %
ANASIA-129-1
(R%\SaNH:O Int-B-5.26- Isomer-2
s T N Fr-2 'H NMR (400 MHz, DMSO-ds) & 8.36 (s,
)’N R 1H), 8.20-8.00 (m, 5H), 3.66 (bs, 1H),
HCI HN 2.68 (s, 3H), 1.85-1.78 (m, 1H), 1.70-1.63
ANASIA-129-2 (I'I'I, 1H), 1.50-1.43 (I'TI, 1H), 0.89-0.88(d, J
= 6.4 Hz, 6H).
LCMS ESI (m/z): 291.1(M+H)
Purity at 210 nm:100.0 %
Isomer-1
1H-NMR (400 MHz, DMSO-de) 5 8.49 (d, J
= 3.6 Hz, 1H), 7.95 (bs, 5H), 7.65 (d, J =
3.2 Hz, 1H), 7.55 (d, J = 3.6 Hz, 2H), 7.38
Q, \NH; (m, 3H), 3.30 (bs, 1H), 1.60 (s, 1H), 1.11-
@ ?S) 1.04 (m, 2H), 0.79-0.73 (m, 6H).
5 R LCMS ESI (m/z): 352.2 (M+1)
HCl  HeN '"t':f’51‘27' Purity at 254 nm: 95.97 %
ANASIA-130-1 ~
Isomer-2
0, NH, '"t'Ef’Z'ZT' TH-NMR (400 MHz, DMSO-de) & 8.49 (d, J
PNy = 3.2 Hz, 1H), 7.93 (bs, 5H), 7.65 (d, J =
N (S 3.2 Hz, 1H), 7.51-7.50 (m, 2H), 7.38- 7.37
HCl HeN (m, 3H), 3.14 {t, J=7 Hz, 1H), 1.65-1.61
ANASIA-130.2 (m, 1H), 1.35-1.31(m, 2H), 0.80-0.74 (m,

6H).
LCMS ESI (m/z): 352.1 (M+1)
Purity at 264 nm: 100 %
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Isomer-1
1H NMR (400 MHz, DMSO) 5 8.96 (s,
1H), 8.76 (d, J = 4.4 Hz, 1H), 8.63 (d, J =
8.2 Hz, 1H), 7.93 (bs, 5H), 7.56-7.52 (m,
0. NHL 1H), 3.63 (bs, 1H), 1.74-1.64 (m, 2H),
N By & 1.25 -1.19 {m, 1H), 0.88-0.78 {m, 6H).
N LCMS ESI (m/z): 327.0 (M+1)
= s\ e | IntB-528- Purity at 254 nm: 100.0%
ANASIA-131-1 Fr1
os M Int-B-5.28-
N\ :-NJLL__/\l/ Fr2 Isomer-2
w NH, 1H NMR (400 MHz, DMSO) & 8.97 (s,
s HCI 1H), 8.76 (d. J = 4.4 Hz, 1H), 8.63 (d, J =
ANASIA-131-2 8.2 Hz, 1H), 7.93 (bs, 5H), 7.56-7.52 (m,
1H), 3.63 (bs, 1H), 1.74-1.64 (m, 2H),

1.60 -1.50 (m, 1H), 0.88-0.78 (m, 6H).

LCMS ESI (m/z): 327.0 (M+1)
Purity at 254 nm: 100.0%
Isomer-1

H

Int-B-5.30-
Fr-1
ANASIA-135-1
O
R ‘NH%) Int-B-5.30-
oy
s HCI Fr-2
NC H,N
ANASIA-135-2

H NMR (400 MHz, DMSO) & 8.67 (d, J =
1.6 Hz, 1H), 8.28 (s, 2H), 8.24 (d, J = 1.2

1.75 - 1.68 (m, 1H), 1.65 - 1.58 (m, 1H),

z, 1H), 8.05 (bs, 3H), 3.69-3.67 (m, 1H),

1.51 — 1.44 (m, 1H), 0.86 (two d, J = 6.6
Hz, 6H).
LCMS ESI (m/z): 301.0 (M+H)
Purity at 254 nm: 95.10 %

Isomer-2

H NMR (400 MHz, DMSQ) 5 868 (d, J =
1.2 Hz, 1H), 8.27 (bs, 2H), 8.24(d, J=1.6
Hz, 1H), 8.01 (bs, 3H), 3.69-3.68 (m, 1H),
1.78 — 1.69 (m, 1H), 1.67 — 1.64 (m, 1H),
1.59-1.54 (m, 1H), 0.91 = 0.87 (m, 6H).
LCMS ESI {m/z): 301.0 (M+H)
Purity at 210 nm: 98.83%
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Structure

Precursor

Analytical data

0
s (S)\\ KN NH%)

(AN \\

ANASIA-136-2

Int-B-5.31-
Fr-1

Int-B-5.31-
Fr-2

Isomer-1
TH NMR {400 MHz, DMSO-de) 8 8.89 (d, J
= 1.4 Hz, 1H), 8.50 (bs, 2H), 8.12 (d, J =
1.4 Hz, 1H), 8.07 (s, 3H), 3.71 (bs, 1H),
1.78-1.71 (m, 1H), 1.66-1.59 (m, 1H),
1.52-1.45 {m, 1H), 0.89-0.85 (m, 6H)
LCMS ESI {(m/z): 301.0 (M+H)
Purity at 254 nm: 95.04 %

Isomer-1
TH NMR (400 MHz, DMS(O-ds) 5 8.89 (d, J
=1.4 Hz, 1H), 8.50 (bs, 2H), 8.13 (d, J =
1.4 Hz, 1H), 8.10 (s, 3H), 3.70 (bs, 1H),
1.78-1.50 {m, 3H), 0.89-0.85 (m, 6H)
LCMS ESI {(m/z): 301.0 (M+H)
Purity at 254 nm: 95.02 %

gjs)“ ~NH
HC H;N<~>‘

ANASIA-094-1

ANASIA-094-2

Int-B-5.32-
Fr-1

Int-B-5.32-
Fr-2

Isomer-1

TH NMR {400 MHz, DMSOQ) d 8.31 (s,
1H), 8.15-7.95 (m, 5H), 7.39 (s, 1H), 3.65
(bs, 1H), 2.35 (s, 3H), 1.85-1.70 (m, 1H),

1.68-1.61 (m, 1H), 1.52-1.50 (m, 1H),

0.88-0.87 (d, J=6.4 Hz 6H).
LCMS ESI (m/z): 220.3 (M+1)
Purity at 210 nm: 100 %

Isomer-2
TH NMR (400 MHz, DMSO) 5 8.32 (s,
1H), 8.15-7.95 (m, 5H), 7.39 (s, 1H), 3.65
(bs, 1H}, 2.35 (s, 3H), 1.85-1.70 (m, 1H),
1.68-1.61 (m, 1H), 1.52-1.50 (m, 1H),
0.88-0.87 (two d, J=6.4 Hz 6H).
LCMS ESI (m/z): 290.3 (M+1)
Purity at 210 nm: 100 %




CA 03157947 2022- 5-10

WO 2021/123237 PCT/EP2020/087126
-294 -
Synthesis Table 18
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Isomer-1

gj S NHz

HCI H N
ANASIA-079-1

iy

ANASIA-079-2

H NMR (400 MHz, DMSO) 8 8.22 (bs,
2H), 8.01 (bs, 3H), 7.62-7.55 (m, 2H),
3.64-3.62 (m, 1H), 2.23 (s, 3H), 1.94-1.93
(m, 1H), 1.52 -1.46 (m, 1H), 1.33-1.28 (m,
1H), 0.93-0.87 (m, 6H).

Int-B-5.33- LCMS ESI (m/z): 280.3 (M+1)
Fr-1 Purity at 238 nm: 97.87 %
Int-B-5.33- Isomer-2
Fr-2 'H NMR {400 MHz, DMSQ) 5 8.22 (bs,

2H), 7.98 (bs, 3H), 7.59 (s, 1H), 7.56 (s,
1H), 3.72-3.68 (m, 1H), 2.23 (s, 3H), 1.98-
1.90 (m, 1H), 1.31 - 1.28 (m, 1H), 1.24-
1.18 (m, 1H), 0.91-0.83 (m, 6H).
LCMS ESI (m/z): 290.3 (M+1)
Purity at 254 nm: 96.06 %

HCI

ANASIA-122-2

Isomer-1
TH NMR (400 MHz, DMSO) & 8.26 (s,
1H), 8.21 (s, 2H), 8.02 (bs, 3H), 3.70 (bs,
1H), 2.28 (s, 3H), 1.76-1.75 (m, 1H), 1.67-
1.62 (m, 1H), 1.52-1.49 {m, 1H), 0.88 (d,

J= 6 Hz, 6H).
LCMS ESI (m/z): 324.1 & 326.1 (M &
Int-B-5.34- M+2)
Fr-1 Purity at 210 nm: 95.86 %
Int-B-5.34- Isomer-2
Fr-2 TH NMR {400 MHz, DMSQ) & 8.26 (s,

1H), 8.02 (bs, 5H), 3.68-3.64 (m, 1H),
2.30 (s, 3H), 1.81-1.72 (m, 1H), 1.70-1.65
(m, 1H), 1.60-1.55 (m, 1H), 0.92-0.89 (two
d, 6H).
LCMS ESI (m/z): 324.1 & 326.1 (M &
M+1)
Purity at 210 nm: 100 %
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Structure
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Analytical data

HCI
ANASIA-075-2

Int-B-5.35-
Fr-1

Int-B-5.35-
Fr-2

Isomer-1

TH NMR (400 MHz, DMSO) 8871 (d, J =

4.4 Hz, 1H), 8.14-8.07 (m, 2H), 7.98-7.95

{m, 5H), 7.67 (dd, J = 5.4 Hz, 1H), 3.67

(bs, 1H), 1.85 — 1.55 (m, 3H), 0.88-0.85

{m, 6H).
LCMS ESI (m/z): 271.3 (M+H)
Purity at 220 nm: 92.76 %

Isomer-2
H NMR (400 MHz, DMS0Q) 38.72 (d, J =
4.4 Hz, 1H), 8.15-8.11(m, 2H), 8.03-8.00
{m, 5H), 7.69-7.66 (m, 1H), 3.70 (bs, 1H),
1.80-55 (m, 3H), 0.91-0.84 (m, 6H).
LCMS ESI {(m/z): 271.2 (M+H)
Purity at 220 nm: 99.41 %

CA 03157947 2022- 5-10

O\\ \NHZ
ﬂ‘\ S (5 O
N (S)
HCI H2N

ANASIA-098-1
\\ JNH2

\(:rs (R O

H2N

ANASIA-098-2

Int-B-5.39-
Fr-1

Int-B-5.39-
Fr-2

Isomer-1
H NMR (400 MHz, DMSO-ds) & 8.06 (d,
J=1.2 Hz, 1H), 8.01 (bs, 3H), 7.93 (bs,
2H), 7.09 (s, 1H), 3.66-3.64 (m, 1H), 2.46
(s, 3H), 1.77-1.73 (m, 1H), 1.66-1.59 (m,
1H), 1.51-1.45 {m, 1H), 0.88 (d, J=6.4 Hz,
6H).
LCMS ESI (m/z): 290.4 (M+H)
Purity at 210 nm: 98.15 %

Isomer-2
H NMR (400 MHz, DMSO-ds) 6 8.20-8.00
{m, 4H), 7.95 (bs, 2H), 7.14(s, 1H), 3.64-
3.62 (m, 1H), 2.47 (s, 3H), 1.80-1.75 (m,
1H), 1.75-1.65 (m, 1H), 1.60-1.54 (m, 1H),
0.92-0.88 (m, 6H).
LCMS ESI {m/z): 290.3 (M+H)
Purity at 210 nm: 100.00 %
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Structure Precursor Analytical data
Isomer-1
1H NMR {400 MHz, DMSO-de) 5 8.43 (s,
s o 1H), 8.09 (bs, 5H), 7.83 (d, J = 5.1 Hz,
| g Nz 1H), 7.52 (d, J = 5.2 Hz, 1H), 3.71-3.68
7 N - (m, 1H), 1.76 — 1.66 (m, 2H), 1.47 — 1.41
57 Hel HN Int.B-5.40. (m, 1H), 0.87 (two d, J=7 Hz, 6H).
Fr_1‘ LCMS ESI (m/z): 332.5 (M+1)
ANASIA-100-1 Purity at 254 nm: 99.76 %
Int-B-5.40-
Fr-2 Isomer-2
H NMR (400 MHz, DMSO-de) 5 8.45 (s,
1H), 8.29 (bs, 2H), 8.06 (bs, 3H), 7.82 (d,
J=5.2 Hz, 1H), 7.52 (d, J=5.2 Hz, 1H),
ANASIA-100-2 3.67 (s, 1H), 1.80-1.74 (m, 2H), 1.61-1.60
(m, 1H), 0.91 (iwo d, J=6.4 Hz, 6H).
LCMS ESI (m/z): 332.5 (M+1)
Isomer-1
B Br o H NMR (400 MHz, DMSQ)
\b,,_gfs,;\"_'z 5 8.62 (s, 2H), 8.31 (s, 1H), 8.01
s N._O (s, 3H), 3.74(bs, 1H), 1.82-1.73 (m, 2H),
[® 1.52-1.45(m, 1H), 0.90 (d, /=6.4 Hz 6H).
HCl  HoN N B5.45. LCMS-ESI (m/z): 434.2 (M+H)
Fr-1 Purity at 210 nm: 100 %
ANASIA-107-1
Br Isomer-2
B’\E\g_?s?% y |nt-:§:=,2.42- 1H NMR (400 MHz, DMSO)
§ 0 c? 5 8.61 (s, 2H), 8.30 (s, 1H), 8.10
o (s, 3H), 3.72-3.67(m, 1H), 1.84-1.70 (m,
Hol HaNS 2H), 1.64-1.57(m, 1H), 0.92 (two d, /6.4
Hz, 6H).
ANASIA-107-2 LCMS ESI (m/z): 434.24 (M+H)

Purity at 210 nm: 100 %
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Structure Precursor Analytical data
Isomer-1

HCI
ANASIA-116-1

‘<\sﬂ“’ ”Jﬁ_&
HoN

HCI
ANASIA-116-2

Q\
SRS
> %—L
HoN

1H NMR (400 MHz, DMSO)

5 8.59 (s, 2H), 8.30 (s, 1H),7.98
(bs, 3H), 3.70 (bs, 1H), 1.99 (bs, 1H),
1.49-1.47 (m, 1H), 1.33-1.31(m, 1H),

0.96-0.89 (m, 6H).

Int-B-5.43- LCMS ESI (m/z): 434.3 (M+H)
Fr-1 Purity at 210 nm: 100 %
Int-B-5.43- Isomer-2
Fr-2 TH NMR (400 MHz, DMSO)

5 8.66 (s, 2H), 8.32 (s, 1H),7.96
(bs, 3H), 3.73 (bs, 1H), 2.02( bs, 1H),
1.32-1.23 (m, 1H), 1.21-1.17 (m, 1H),
0.92-0.84 (m, 6H).
LCMS ESI (m/z): 434.2 (M+H)
Purity at 210 nm: 100 %
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Structure Precursor Analytical data
Isomer-1
H NMR (400 MHz, DMSO-de)
5:8.01(bs,3H),7.90-7.88 (m, 3H), 7.13 (d,
J=56Hz, 1H,), 3.91 (s, 3H), 3.63
~Q QNH; (bs,1H),1.80-1.79 (m,1H),1.71-1.65
AL e (m,1H), 1.49-1,46 (m,1H), 0.91-0.89 (m,
N\_§ \(S) 6H).
Hol HoN Int-B-5.44- LCMS ESI (m/z): 306.3(M+H)
ANASIA-108.1 Fr-1 Purity at 210 nm: 100%
3 Q\S'“:;‘z o Int-B-5.44- Isomer-2
@ N - Fr-2 1H NMR (400 MHz, DMSO-de) 5 8.03 (bs,
< 3H), 7.96 (bs, 2H), 7.90 (d, J= 5.6 Hz,
Hel  HeN 1H), 7.13 (d, J= 5.6 Hz, 1H), 3.91 (s, 3H),
ANASIA-108-2 3.61-3.59 (m, 1H), 1.81-1.73 (m, 1H),
1.72-1.66 (m, 1H), 1.60-1.56 (m, 1H),
0.93-0.89 (two d, 6H)
LCMS ESI (m/z): 306.3 (M+H)
Purity at 210 nm: 99.72 %
Isomer-1
'H NMR (400 MHz, DMSO-de) &
8.14 (bs, 2H), 7.99 (bs, 3H), 7.45(d, J = 4
Hz, 1H), 6.44 (d, J = 4.4 Hz, 1H), 3.93 (s,
3H), 3.66 (bs, 1H), 1.75-1.73 (m, 1H),
[.S)\\ \NH;b 1.65-1.60 (m, 1H), 1.48-1.45 (s, 1H), 0.87
Me0~<_j 5 (d, J = 6.5 Hz, 6H).
oy N Int-B-5.45- LCMS ESI (m/z): 306.3 (M+1)
ANASIA-109-1 Fr-1 Purity at 232 nm: 92.47 %
s R “NH’O Int-B-5.45- Isomer-1
weo~C & Fr-2 1H NMR (400 MHz, DMSO-de) &
Her 12N 8.16 (bs, 2H), 7.99 (bs, 3H), 7.46 (d, J =
ANASIA-109-2 4.4 Hz, 1H), 6.44 (d, J = 4.4 Hz, 1H), 3.92
(s, 3H), 3.66 (bs, 1H), 1.75-1.73 (m, 1H),
1.65-1.60 (m, 1H), 1.48-1.45 (s, 1H), 0.87
(d, J = 6.5 Hz, 6H).
LCMS ESI (m/z): 306.3 (M+1)
Purity at 232 nm: 97.72 %
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Structure

Precursor Analytical data

ANASIA-111-1
NHLO

(R) Ss, )L(/\r

ANASIA-111-2

Isomer-1
1H NMR (400 MHz, DMSO-de) D:
8.19(bs,2H), 8.07(bs,3H),

7.56 (d, J=3.6 Hz, 1H), 6.98 (d, J=3.6Hz,
1H), 3.65 (bs, 1H), 3.24-3.20 (m,1H),1.79-
1.75 (m,1H),1.66-1.59 (m,1H),1.52-
1.45(m,1H),1.28 (d, J=6.8 Hz, 6H), 0.87
(d, J=6.4Hz, 6H).

LCMS ESI (m/z): 318.4(M+1)
Purity at 210 nm: 98.37%

Int-B-5.46-
Fr-1

Int-B-5.46-

Isomer-2
Fr-2

'H NMR (400 MHz, DMSO-de) &:

8.08(bs,5H),

7.58 (d, J=3.6 Hz, 1H), 6.98 (d, J=3.6Hz,

1H), 3.66 (bs, 1H), 3.26-3.20 (m,1H),1.79-

1.56 (m,3H), 1.28 (d, J=6.4 Hz, 6H), 0.87
(two d, 6H).

LCMS ESI (m/z): 318.0(M+1)
Purity at 210 nm: 92.00 %

ANASIA-121-2

Isomer-1
H NMR (400 MHz, DMSO-ds) &
8.61 (s, 2H), 8.07 (s, 3H), 7.81 (s, 1H),
3.74 (s, 1H), 1.77- 1.72 (m, 1H), 1.67-
1.60 {(m, 1H), 1.54 — 1.47 (m, 1H), 0.89-
0.87 (m, 6H).
LCMS ESI (m/z): 344.4 & 3464 (M &
M+2)
Purity at 210 nm: 100.0 %

Int-B-5.48-
Fr-1

Int-B-5.48-

Isomer-2
Fr-2

1H NMR (400 MHz, DMSO-de) 3 8.59 (bs,
2H), 8.02 (s, 3H), 7.80 (s, 1H), 3.77-3.71
(m, 1H), 1.81-1.65 (m, 2H), 1.60-1.53 (m,
1H), 0.92-0.89 (m, 6H).
LCMS ESI (m/z): 344.4 & 346.3 (M &
M+2)
Purity at 210 nm: 100.0 %
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Structure Precursor

Analytical data
Isomer-1
'H NMR (400 MHz, DMSO-de) 5 8.51 (bs,
2H), 8.02-8.00 (m, 4H), 7.82-7.55 (t, J=
Feor’ o 54.6 Hz, 1H), 7.44 (d, J= 4.4 Hz, 1H),
\(fff\s\'\‘NHzo 3.74 (bs, 1H), 1.69-1.65 (m, 1H), 1.59-
1.54 (m, 1H), 1.44-1.36 (m, 1H), 0.86-
0.82 (m, 6H).
'"t'E;iAg' LCMS ESI {m/z): 326.5 (M+H)
ANASIA-126-1 Purity at 210 nm: 97.81 %
F~" o Int-B-5.49-
(R)\\S,NHQO Fro Isomer-2
SN H NMR (400 MHz, DMSO-de) 5 8.52 (s,
== &) 2H), 8.00-7.99 (m, 4H), 7.82-7.55 (t, J =
HCI HN 54.4, 1H), 7.45 (d, J = 4.8 Hz, 1H), 3.68
(bs, 1H), 1.78-1.68 (m, 2H), 1.62-1.58 (m,
1H), 0.92-0.88 (m, 6H).
LCMS ESI (m/z): 326.5 (M+H)
Purity at 244 nm: 99.30 %
Isomer-1
H NMR (400 MHz, DMSO) & 8.49 (bs,
2H), 8.16 (s, 1H), 8.08 (bs, 3H), 3.69 (bs,
1H), 2.73 (s, 3H), 1.76 - 1.74 (m, 1H),
1.62-1.60 (m, 1H), 1.53-1.49 (m, 1H),
0.89-0.87 (m, 6H).
'"t':fjm LCMS ESI (m/z): 291.2(M+1)
Purity at 210 nm: 100%

HCl H,N

ANASIA-126-2

Int-B-5.50-
Fr.o Isomer-2
H NMR (400 MHz, DMSO) & 8.52 (bs,
2H), 8.18 (s, 1H), 8.11 (sb, 3H), 3.65 (bs,
1H), 2.74 (s, 3H), 1.82 — 1.77 (m, 1H),
ANASIA-137-2 1.77 - 1.54 (m, 2H), 0.92 — 0.88 (m, 6H).
LCMS ESI (m/z): 291.1(M+1)
Purity at 210 nm: 100%
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CF;COOH

ANASIA-1 12-1

Structure Precursor Analytical data
S Q‘S 1H NMR (400 MHz, DMSO) & 8.98 (s,
c—¢ I 2H), 8.12 (bs, 3H), 3.77-3.71 (m, 1H),
N™™c Int-B-5.51 1.82 — 1.77 (m, 1H), 1.70-1.59(m,
Hel 2H),1.54-1.50(m, 1H), 0.91-0.87 (m, 6H).
LCMS ESI (m/z): 345.2(M+H)
ANASIA-076
o)
y 3 NH%) Isomer-1
“(j/ TH-NMR (400 MHz, DMSO-dg) 5 8.19 (s,
HCI HN 1H), 8.00 (bs, 5H), 7.39 (s, 1H), 3.69 (s,
1H), 1.73-1.63 (m, 2H), 1.49-1.47 (m, 1H),
ANASIA-099 0.88 (bs, 6H).
QJS“E{NH Int-B-5.52- | LCMS ESI (m/z): 310.3, 312.3 (M, M+2)
m-(/]“' N Fr-1 Purity at 210 nm: 100.00 %
S 3
HCI HN Int-B-5.52- Isomer-2
ANASIA-099-1 Fr-2 TH-NMR (400 MHz, DMSO-ds) 8 8.21(s,
Q. NH2 1H), 8.19 (bs, 2H), 8.02 (bs, 3H), 7.44 (s,
s Gy 1H), 3.69-3.68 (m, 1H), 1.77-1.67 (m, 2H),
“(:r 1.569-1.56 (m, 1H), 0.92-0.88 (m, 6H).
N LCMS ESI (m/z): 310.3, 312.3 (M, M+2)
Purity at 254 nm: 97.88 %
ANASIA-099-2
Isomer-1
0y NHz "H NMR (400 MHz, DMSO-ds) & 8.03-8.00
RGN (m, 5H), 7.54 (d, J = 5.2 Hz, 1H), 3.68 (bs,
/ N NJ\:\I/ Int-B-5.54- 1H), 2.68 (s, 3H), 1.78 — 1.71 (m, 1H),
2 Fr-1 1.63 — 1.56 (m, 1H), 1.46 — 1.39 (m, 1H),

0.89 — 0.87 (m, 6H).
LCMS ESI (m/z): 318.3(M+H)
Purity at 210 nm: 100.0 %
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Structure

Precursor

Analytical data

S.—-N\ ntR

ANASIA-132-2

Int-B-5.55-
Fr-1

Int-B-5.55-
Fr-2

Isomer-1
H NMR {400 MHz, DMSQ) 0 8.56 (bs,
2H), 8.50 (d, J=8.3 Hz, 1H), 8.38(d, J =
82Hz 1H), 7.96 (bs, 3H), 7.74 (1, J=7.5
Hz, 1H), 7.66 (t, J = 7.6 Hz, 1H), 3.78 (bs,
1H), 1.76-1.75 (m, 1H), 1.69-1.62 (m, 1H),
1.42 —1.38 (m, 1H), 0.87 (towd, J=7.0
Hz, 6H).
LCMS ESI (m/z): 327.1(M+1)
Purity at 254 nm: 99.18 %

Isomer-2
"H NMR (400 MHz, DMSO) & 8.56 (d,
J=8Hz, 1H), 8.27 (d, J = 8.4 Hz, 1H), 7.65
{t, J=7.2 Hz, 1H), 7.57 (t, J = 8Hz, 1H),
7.40(bs, 4H), 3.50 (bs, 1H), 1.68-1.55 (m,
2H), 1.69-1.62 (m, 1H), 1.50 — 1.35 (m,
1H), 0.87 {(d, J = 7.0 Hz, 6H).
LCMS ESI (m/z): 327.1(M+1)
Purity at 210 nm: 100 %

CA 03157947 2022- 5-10

F.

R

# %
s” SSNH  jH,
* TFA

ANASIA-063

Int-B-5.56

TH NMR (400 MHz, MeOD): 7.69 —7.48
{m, 1H), 3.86-3.73 (m, 1H), 1.90-1.72
(m, 2H), 1.69—-1.52 (m, 1H), 1.15-0.79
{m, 6H).
13C NMR (101 MHz, MeOD): 177.04,
162.32 (q, J = 36.1 Hz, TFA), 15250 (d, J
= 2957 Hz), 152.36 (d, J = 296.7 Hz),
141.14 (dd, J = 260.3, 4.0 Hz), 141.07
(dd, J =260.3, 4.0 Hz), 127.72 (d, J = 5.3
Hz), 12766 (d, J=4.8 Hz), 12243 (d, J =
223 Hz), 117.92 (q, J = 296.1 Hz, TFA),
55.55, 55.48, 41.45, 41.32, 25.64, 22 .94,
2215, 22.09.
19F NMR (376 MHz, MeQD): -77.09
(TFA), -145.88 (t, J = 3.5 Hz), -145.97 — -
146.00 (m), -146.44 — -146.49 ().
Purity at 210nm: 98.38%; at 254nm:
97.29%
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Structure Precursor Analytical data

H NMR (400 MHz, MeQOD) d 8.25 (dd, J =
6.6, 2.2 Hz, 1H), 7.99 (ddd, J = 8.6, 4.4,
2.1 Hz, 1H), 7.45 (ddd, J = 10.0, 8.6, 3.3
Hz, 1H), 3.70 (ddd, J = 17.0, 8.3, 5.6 Hz,
1H), 1.81 — 1.63 (m, 2H), 1.60 — 1.39 (m,

1H), 0.95 - 0.83 (m, 6H).
13C NMR (101 MHz, MeQD) d 176.02,

E o Ny 175.89, 161.90, 161.80, 159.27, 159.18,

Y {_;IFA 139.35, 139.33, 139.25, 139.22, 135.18,

2 Int-B-5.57 | 135.09, 131.32, 131.18, 118.71, 118.66,

cn TN Me 118.47, 118.43, 116.28, 116.26, 109.03,
ANASIA-065 109.00, 108.96, 54.13, 54.04, 40.09,

39.93, 24.23, 2419, 21.61, 21.50, 20.78,
20.59. (list of all peaks).
F NMR (376 MHz, MeOD) d -76.90, -
101.93, -102.45 (m).
UPLCMS ESI (m/z): 313 (M+H)*
Purity at 210nm: 98.49%,; at 254nm:
90.82%
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Structure

Precursor

Analytical data

UH:K

* TFA
ANASIA-062-1

*TFA
ANASIA-062-2

Int-B-5.58

Isomer-1
TH NMR (400 MHz, MeOD): 7.62 (dd, J =
1.9, 1.0 Hz, 1H), 7.42 (dd, J = 2.0, 1.0 Hz,
1H), 3.80{(dd, J=8.3, 56 Hz, 1H), 1.86 —
1.73 (m, 2H), 1.63 — 1.55 (m, 1H), 0.98 (t,
J =6.0 Hz, 6H).
13C NMR (101 MHz, MeQD): 176.97,
157.42 (d, J = 261.4 Hz), 14233 (d, J =
6.9 Hz), 123.28 (d, J = 27.0 Hz), 113.11
(d, J =217 Hz), 55.57, 41.37, 25.62,
2294, 22 13.
19F NMR (376 MHz, MeQD): -76.89
(TFA), -127.11.
Purity at 210nm: 98.49%,; at 254nm:
99.77%

Isomer-2
H NMR (400 MHz, MeOD): 762 (dd, J =
2.0,0.9Hz, 1H), 7.42 (dd, J=2.0, 1.0 Hz,
1H), 3.79 {dd, J = 8.2, 5.6 Hz, 1H), 1.90 —
1.73 (m, 2H), 1.68 — 1.59 (m, 1H), 1.01 (d,
J=6.4 Hz, 3H), 0.98 (d, J = 6.3 Hz, 3H).
13C NMR (101 MHz, Me(OD): 176.95,
157.47 (d, J =261.5Hz), 14232 (d, J =
6.9 Hz), 123.27 (d, J = 27.0 Hz), 113.11
(d, J = 21.6 Hz), 55.53, 41.50, 25.64,
2293, 22.17.
°F NMR (376 MHz, MeQOD): -76.92
(TFA), -127.10.
Purity at 210nm: 98.46%; at 254nm:
99.42%
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Structure Precursor Analytical data
"H NMR (400 MHz, MeOD) 7.76 (d, J =
3.2Hz, 1H), 6.82 (dd, J = 3.7, 2.4 Hz,
1H), 3.97 (s, 3H), 3.78 (ddd, J=8.3, 5.8,

QN 2.6 Hz, 1H), 1.91 — 1.77 (m, 2H), 1.68 —
an XHCI 1.55 (m, 1H), 1.05 — 0.94 (m, 6H).
wl H}%Me Int-B-5.59 13C NMR (101 MHz, MeOD) 177.13,
Me 177.05, 151.81, 134.06, 134.04, 108.73,
ANASIA-073 108.68, 55.63, 55.60, 41.49, 41.41, 39.98,

25.59, 25.54, 22 95, 22 93, 22.22.
UPLCMS ESI (m/z): 274.4 (M+H)*
Purity at 210nm: 98.3%; at 254nm: 96.9%

Synthesis of 3-(N'-(L-leucyl)sulfamidimidov)thiophene-2-carboxamide hydrochloride

{ANASIA-093)
\ NH
0= 3, x NH
Q _NH Ammonia in THF %5 HClin o)
S O 40°C,1h “ dinoxane
5 N
HN Step-1 Hgoc Step-2
Boc
Int-B-5.37 Int-B-5.37-A1 ANASIAD93

Step-1: In an autoclave, methyl 3-(N'-((tert-butoxycarbonyl)-L-leucyl)sulfamidimidoyl)
thiophene-2-carboxylate (0.11 g, 0.26 mmol) was dissolved in THF (2 mL) and sat.
ammonia solution in THF (5 mL) was added. The reaction mixture was stirred at 40 °C for
1 h. After completion of the reaction as indicated by TLC, the reaction mixture was
concentrated under vacuum. The crude was purified by reverse phase column
chromatography {water/acetonitrile: 6:4) to give Int-B-5.37-A1 (0.05 g, 47.08 %). LCMS
ESI (m/z): 419.4 (M+H).

Step-2: The Boc de-protection of Int-A-5.37-A1 was carried out as shown for the
ANASIA-059 using 4 M HCI in dioxane.

1H NMR (400 MHz, DMSO) 5 8.29 (bs, 2H), 8.22-8.17 (m, 2H), 8.08 (bs, 2H), 7.85 (t, J =
5.6 Hz, 1H), 7.44 (t, J= 5.8 Hz, 1H), 3.75 (bs, 1H), 1.75-1.57 (m, 2H), 1.45 — 1.44 (m,
1H), 0.92 — 0.85 (m, 6H). LCMS ESI (m/2): 319.3 (M+H). Purity at 210 nm: 100 %
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Synthesis of 4-(N-(L-leucyl)sulfamidimidoyl)thiophene-3-carboxamide 2 2 2-

trifluoroacetate
ANASIA-097
NH . NH>
MeOOC Q\ _NH Ammonia in o 6‘\ NH H_CI in ° W .NH
2 8] D THF 87 D Dioxane S; o}
j w 7 N T N
S & Step-1 S > Step-2 s 3
HN HN HoN
Boc Boc HCI
Int-B-5.38 Int-B-5.38-A1 ANASIA097

Step-1: To a stirred solution of methyl 4-(N'-((tert-butoxycarbonyl)-L-
leucyl)sulfamidimidoyl)thiophene-3-carboxylate (0.24 g, 0.65 mmol) in THF (20 mL) was
purged ammonia gas for 20 min and then stirred at 60 °C for 3 h. After completion of the
10 reaction as indicated by TLC, the reaction mixture was evaporated under vacuum. The
crude was purified by silica gel column chromatography (ethyl acetate/ hexane) to give
tert-butyl ((25)-1-((amino{4-carbamoylthiophen-3-yl)(oxo)-A6-sulfanylidene)amino}-4-
methyl-1-oxopentan-2-yl)carbamate (1.5 g, 40%). LCMS ESI (m/z): 419.5(M+1)

15  Step-2: The Boc de-protection of Int-B-5.38-A1 was carried out as shown for the
ANASIA-059 using 4 M HCI in dioxane. 'TH NMR (400 MHz, DMSO) & 8.35 (d, J=3.2 Hz,
1H}, 8.30-8.20(m, 2H), 7.91-7.81 (m, 6H), 3.66-3.65 (m, 1H), 1.71-1.58 (m, 2H), 1.43-1.23
(m. 1H), 0.88 (d, /=6 Hz, 6H). LCMS ESI (m/z): 319.2 (M+H). Purity at 210 nm: 100%
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Synthesis of (S)-2-amino-N-{((S)-amino{4-ethylthiophen-2-yl)(ox0)-A6-sulfanylidene)-4-
methylpentanamide and (8)-2-amino-N-

sulfanylidene)-4-methylpentanamide
{ANASIA-133-1 & ANASIA-133-2)

=
BF3K
Q, PdCL{dppf).DCM
~NH. NH. NH
5.5 Cs,CO3.dioxane “\\ D H2, Pd-C,MeOH ‘\ 5
] &)
< Step-1 Step-2
Br Boc"NH Boc—NH
Int-B-5.29 Int-B-5.22-A1 Int-B-5.29
J Chiral isomer separation
NH NH
G, \NH; 2
Ko O \‘S'm) O
W_J&y m{—y
Int-B-5.29-Fr1 Int-B-5.29-Fr2
HCI in dixane I Step-3 HClin dixanel Step-3
MNHy NH,
\\ \{S) O \\S:;R) O
5 ANASIA1133-1 ANASIA133-2

Step-1: To a degassed solution of tert-butyl ((23)-1-((amino(4-bromothiophen-2-yl){oxo)-
A6-sulfanylidene) amino)-4-methyl-1-oxopentan-2-yl)carbamate (0.25 g, 0.55 mmol) in
1,4-dioxane (2.5 mL), Cs>CO3 (0.536 g, 1.65 mmol) and trifluoro{vinyl)-l4-borane

10  potassium salt (0.09 g, 0.66 mmol} and PdClz(dppf).DCM (0.045 g, 0.055 mmol) was
added and stirred at 100 °C for 16 h. After completion of the reaction as monitored by
TLC (50 % ethyl acetate in Hexane), the reaction mixture was poured into water (30 mL)
and extracted with ethyl acetate (2 x 20 mL). The combined organic layer was dried over
Naz;$0, and concentrated under reduced pressure. The crude was purified by column

15  chromatography (35% ethyl acetate in hexane) to obtain Int-B-5.29-A1 as a yellow oil
(0.20 g, 77.60%).

Step-2: To a suspension of 10 % Pd/C (0.050 g) in methanol (2 mL) was added a
solution of tert-butyl ((28)-1-((amino{oxo)(4-vinylthiophen-2-yl)-A&-sulfanylidene)amino)-4-
20  methyl-1-oxopentan-2-ylycarbamate (0.20 g, 0.498 mmol, 1eq) in Methanol (4 mL) at
room temperature. The Hz gas was purged through the reaction mixture for 2 h. After
completion of the reaction as monitored by TLC, the reaction mixture was filtered using
celite and the filtrate was concentrated under reduced pressure. The crude was purified

CA 03157947 2022- 5-10
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by column chromatography (27 % ethyl acetate in hexane) to obtain the title compound,
Int-B-5.29, as a yellow sticky solid (0.120 g, 49.75 %). LCMS ESI (m/z): 404.7 (M+1)

The diastereomers were separated by Chiral prep HPLC (YMC CHIRALART
CELLULOSE-SC, Mobile phase n-Heptane: IPA(82:18) to give Isomer-1 (Fr-1): Retention
time: 14.70 min & Isomer-2 (Fr-2): Retention time: 32.61 min

Step-3: The Boc de-protection of Int-A-5.29-Fr-1 and Int-A-5.29-Fr-2 was carried out as
shown for the ANASIA-052 using 4 M HCI in dioxane to give ANASIA-133-1 and ANASIA-
133 -2.

Isomer-1: '"H NMR (400 MHz, DMSO-de) 3 8.09 (s, 5H), 7.61 {(m, 2H), 3.66 (bs, 1H),
2.63-2.57 (q, 2H), 1.77-1.61 (m, 2H), 1.50-1.48 (m, 1H), 1.17 (t, J=7.4 Hz, 3H), 0.88-0.87
(d, J=6 Hz, 6H). LCMS ESI {m/z): 304.1 (M+H). Purity at 210 nm: 99.01 %

Isomer-2: 'H NMR (400 MHz, DMSO-de) 5 8.22 (bs, 2H), 8.02 (bs, 3H), 7.62 (m, 2H),
3.66 (bs, 1H), 2.61-2.57 (q, 2H), 1.80-1.77 (m, 1H), 1.72-1.66 (m, 1H), 1.59-1.54 (m, 1H),
1.81 (t, J=7.6 Hz, 3H), 0.90 (two d, J=7 Hz, 6H). LCMS ESI (m/z): 304.1 (M+H). Purity at
210 nm: 100 %

methylpentanamide and (S)-2-amino-N-((R)-amino{oxo)(5-vinylthiophen-2-yl)-A8-

sulfanvlidene)-4-methylpentanamide
{ANASIA-105-1)

B

0. NHL Osg ‘NHz NH2 NH 20
2 o & Cs2003 Chiral isomer (S) & (RJ A
— a Pd{PPhs)y separanon
) HN.
Ry Boc —
Step-1
Br
tnt-8-5.15 Int-B-5.15-A1 int-B-5.16-A1-Fr-1 Int-B-5.15-A1-Fr-2
Stap-2 I HCl in dicxane Step-2 l HCI in dioxane
o, NHA 04 NH20
(5) > S\N)LL-S)/\‘I/ (R) S'}N
S, S NHZ e S
e
ANASIA1051 ANASIA105-2

Step-1: To a degassed solution of tert-butyl ((25)-1-((amino(5-bromothiophen-2-yl){oxo)-
AG-sulfanylidene)amino)}-4-methyl-1-oxopentan-2-ylycarbamate (0.2 g, 0.44 mmol),
Potassium vinyl trifluoroborate (0.795 g, 5.94 mmol} and Csz2COz (1.16 g, 3.56 mmol) in
THF:H:0 (5:0.5 mL) was added Pd(PPhs)s (0.13 g, 0.11 mmol} and heated at 100 °C for
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48 h. After completion of the reaction as indicated by TLC, the reaction mixture was
poured into water and extracted with ethyl acetate. The combined organic layer was
washed with brine, dried over Na>SQ,, and evaporated under vacuum. The crude was
purified by silica gel column chromatography (ethyl acetate/hexane) to give the title
compound, Int-B-5.15-A1, as a mixture of diastereomers {207 mg, 43.38 %). LCMS ESI
(m/z): 402.5 (M+H).

The diastereomers were separated by Chiral prep HPLC (YMC CHIRALART
Cellulose_SC, Mobile phase: n-Heptane_|PA-ACN (70-30) + 2% MTBE_94:6 to give
Isomer-1 (Fr-1). Retention time: 26.71 min & Isomer-2 (Fr-2): Retention time: 44.50 min

Step-3: The Boc de-protection of Int-A-5.15-Fr-1 and Int-A-5.15-Fr-2 was carried out as
shown for the ANASIA-052 using 4 M HCI in dioxane to give ANASIA-105-1 and ANASIA-
105 -2.

Isomer-1: "H NMR (400 MHz, DMSO d6) & 8.31(bs, 2H), 8.04 (s, 3H), 7.61 (d, J = 3.8 Hz,
1H), 7.20 (d, J = 3.4 Hz, 1H), 6.96-6.89 (m, 1H), 5.75 (d, J = 17.4 Hz, 1H), 5.38 (d, J =
10.9 Hz, 1H), 3.68 (bs, 1H), 1.76-1.48 (m, 3H), 0.88 (d, 6H). LCMS ESI (m/z): 302.3
(M+H). Purity at 210 nm: 94.53 %

Isomer-2: LCMS ESI (m/z). 302.4 (M+H). Purity at 210 nm: 84.46 %

methylpentanamide hydrochloride

(ANASIA-106)
Tributylstannylethylene
Pd{dppf)Cl; DCM
Cs,CO;, . NH HCl in U-NHz,
Dioxane:H,0 S S o dioxane S i ‘h
N f N \Y S)
Step-1 £ Step-2 &
P 7 HN I/
B HCI
Int-B-5.41-A1 ANASIA-106

Step-1: To a degassed solution of tert-butyl {(235)-1-((amino(3-bromothiophen-2-yl){oxo)-
A6-sulfanylideneyamino)-4-methyl-1-oxopentan-2-yl)carbamate (0.440 g, 0.86 mmol} and
Cs2C0s5 (0.945 g, 2.90 mmol) in dioxane:water (9:1) (4.4 mL}), Tributylstannylethylene
(1.53 g, 4.84 mmol} and PdClz(dppf) DCM complex (0.095 g,0.11 mmol) was added and
the reaction mixture was heated at 100 °C for 2 h under microwave. After completion of
the reaction as indicated by TLC, the reaction mixture was poured into water (30 mL) and
extracted with ethyl acetate (2 x 25 mL). The combined organic layer was dried over
Naz$0Q4 and concentrated under vacuum. The crude product was subjected to silica gel
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column chromatography to give Int-B-5.41-A1 (0.090 g, 23%). LCMS ESI (m/z): 402.5
(M+H).

Step-2: The Boc de-protection of Int-B-5.41-A1 was carried out as shown for the ANASIA-
059 using 4 M HCI in dioxane.

1H NMR (400 MHz, DMSO d6) 5 8.3-8-8 (bs, 2H), 7.97 (bs, 3H), 7.89 (d, J = 5.2 Hz, 1H),
7.55(d, J = 5.2 Hz, 1H), 7.24 — 7.15 (m, 1H), 5.93 (d, J = 17.6 Hz, 1H), 5.49 (t, J=11.2Hz,
1H), 3.70-3.66 (m, 1H), 1.78-1.57 (m, 2H), 1.43 — 1.38 (m, 1H), 0.92-0.87 (m, 6H). LCMS
ESI (m/z): 302.1 (M+H). Purity at 210 nm: 95.32 %.

Synthesis of (25)-2-amino-N-{amino(2-hydro

methvlpentanamide
{ANASIA-113)

O/

HCI in dioxane

NH
\\ b
Step-1
Boc—NH

Int-B-5.53 ANASIA113

Step-1: The Boc de-protection of Int-B-5.53 was carried out as shown for the ANASIA-059
using 4 M HCI in dioxane to give ANASIA-113.

1H NMR (400 MHz, DMSO) 3 10.94 (bs, 1H), 7.91(bs, 3H), 7.76 (d, J=6.4 Hz, 1H), 7.45-
7.44(m, 3H), 7.03-6.94(m, 2H), 3.63-3.58 (m, 1H), 1.74-1.70 (m, 1H), 1.55-1.44 (m, 2H),
0.91-0.88 (m, 6H). LCMS ESI (m/z): 286.2 (M+1). Purity at 210 nm: 100 %

Synthesis of tert-butyl {{(25)-1-(({{tert-butyldimethylisilyl}Jamino}{3-methoxyphenyl){ox0)-16-
sulfaneylidene)}amino)-4-methyl-1-oxopentan-2-yl)carbamate (Int-1-1.0)

HN, O NaH o 0O
SSNHTBOMS Boc-Leu-OSu (Int-x1)  TBDOMSHN. &7
N -

DMF, 0 °C then rt

MeO NHBoc
OMe

Int-B-3.52 Int-1-1.0
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Int-B-3.52 (400 myg, 1.33 mmol, 1 equiv) was dissolved in dry DMF (7 mL). The solution
was cooled to 0 °C and NaH (80% in oil, 138 mg, 3.46 mmol, 2.6 equiv) was added (the
solution turned yellow). The mixture was stimred at the same temperature for 10 min. Then
Boc-Leu-OSu Int-X1 (437 mg, 1.33 mmol, 1 equiv) was added. The mixture was allowed
to warm to room temperature and left to stir until completion as indicated by TLC then it
was poured into water and exiracted with ethyl acetate. The combined organic layer was
washed with brine, dried over NaxS0Q4, and evaporated under vacuum to give the crude
material which was purified chromatography to afford the title compound, Int-1-1.0 (as a
mixture of diastereomers (120 mg, 18 %). UPLCMS ESI (m/z); 514.78 (M+H)*

The following intermediates were made according to the procedure described for Int-1-1.0.

Synthesis Table 19

Compound
Structure |I|33 Precursor Analytical data
UPLCMS ESI (m/z):
o Int-1-1.1 Int-B-3.59
TBSHN-8« JJ ) : 528.84 (M+H)*
O N7 ™y
NHBoc
N JCJ)\)/ PLCMS ESI (m/z): 294
SN Int-1-1.3 IntB-3.53 | ° " H(:" 2):
gt )
F S Boc
/
G o)
n 0 " . UPLCMS ESI (m/z):
& ~§NH NH Int-1-1.4 Int-B-3.54 520.77 (M+H)*
‘ Boc
TBS
TBS
e
T F UPLCMS ESI (m/z):
N Int-1-1.5 Int-B-3.60
s~/ 3 : 508.6 (M+H)*
Me HN“'BQC
Me
TBS
OHN\SfP
‘i UPLCMS ESI (m/z):
N Int-1-1.6 Int-B-3.61
«(—} s~ " " 508.7 (M+H)*
Me HN-Boc F
Me
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Synthesis Table 19
Structure Comlilajound Precursor Analytical data
TH NMR (300 MHz,
CDCl) 57.28(d, J= 2.4
TBS Hz, 1H), 7.23 — 7.15 (m,
2H), 6.87 (d, J= 8.5 Hz,
pS / 2H), 6.69 (s, 1H), 5.24
N—-N (d, J= 1.5 Hz, 2H), 4.95
Int-1-1.7 Int-B-3.62
_(_27 n n (s, 1H), 4.22 — 4.10 (m,
Me Boc 1H), 3.80 (s, 3H), 1.74 —
1.55 (m, 3H), 1.50 — 1.35
Me (m, 10H), 0.98 — 0.82
{m, 15H), 0.32 — 0.08
(m, 6H).
TH NMR (300 MHz,
TBS CDCls) 5 7.06 — 6.99 (m,
OHpL SP 1H), 8.65 (t, J= 5.2 Hz,
i XN 1H), 4.82 (s, 1H), 4.24 —
N p Int-18 | Int-B-3.64 ). 4.82 (s. 1H)
S 3.99 (m, 1H), 1.76 — 1.31
Me NH (m, 12H), 1.07 - 0.83
Me Boc (m, 15H), 0.44 —-0.08
(m, 6H).

Synthesis of (2 S)-Z-amino-N-(amino(3-methoxyphenyll{oxo)-16-sulfaneylidene)-4-

methylpentanamide
(ANASIA-102)

TBOMSHN. 5 j\j/ . j’\:l/
Sy~ HCI (4 M in dioxane) Ssy
NHBoc <
MeOO DCM MeO—@ NH,* HCI

5 nt1-1.0 ANASIA-102

Int-1-1.0 (120 mg, 0.23 mmol, 1 equiv) was dissolved in DCM (0.5 mL). To the solution
was added HCI (4 M, in Diox, 4 equiv) and the solution was stirred until complete Boc-
group deprotection. The solvent was evaporated under reduced pressure and the crude
10 product was purified via reverse phase chromatography. (H20/MeCHN) (100:0 to 80:20) to
give ANASIA-102 (26 mg, 37%) 'H NMR (400 MHz, ACN) & 7.67 — 7.34 (m, 3H), 7.34 —
7.11 (m, 1H), 3.89 — 3.80 (m, 3H), 3.80—3.71 (m, 1H), 1.77 — 1.52 (m, 3H), 0.97 — 0.81
(m, 6H). *C NMR (101 MHz, ACN) d 176.66, 176.53, 160.81, 142.66, 142.62, 131.51,
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120.49, 120.48, 120.05, 120.01, 112.79, 112.76, 56.64, 55.27, 565.24, 40.61, 25.18,
22.69, 22.60, 22.14, 22 .10. Purity at 210 nm: 93.14%; at 254 nm: 89.21% UPLCMS ESI

(m/z): 300.49 (M+H)+.

5  The following compounds were made according to the procedure described for
compound ANASIA-102 using HCI or TFA.

Synthesis Table 20

Structure

Precursor

Analytical data

HzN\éfO ij/
\N -
. 7\ NH,* TFA

S
ANASIA-080

Int-1-1.3

1TH NMR (400 MHz, CDsCN}): 7.70 - 7.66
(m, 1H), 7.39 (s, 2H), 7.01 - 6.98 (m,
1H), 4.17 (s, 1H), 3.87 - 3.76 (m, 1H),

1.84- 173 (m, 2H), 1.70 - 1.63 (m, 1H),
0.96 {t, J = 6 Hz, 3H), 0.95(t, J = 5.81

Hz, 3H).
¥F NMR (376 MHz, CDsCN) -76.26, -
126.92 (dd, J = 18.7, 3.9 Hz).
13C NMR (101 MHz, CDsCN): 176.0,
175.8, 166.3 (d, J = 293.2 Hz), 137.0 (d,
J=52Hz), 1216 (d, J =3.7 Hz), 1071
(d, J=14.1 Hz), 55.8, 55.8, 40.5, 252,
252, 2286, 226, 22.0,220.
Purity at 210nm: 99.3%; at 254nm:
96.09%

ANASIA-061

Int-1-1.4

'H NMR (400 MHz, Methanol-d4):7.42
{dd, J=4.0,2.0Hz, 1H),6.92 (d, J =
2.0 Hz, 1H), 3.82 (d, J = 0.5 Hz, 3H),
381-374(m, 1H), 1.89 =176 (m,
2H), 1.67 — 1.54 (m, 1H), 1.02 — 0.94
{m, 6H).
1B3C NMR (101 MHz, MeOD): 176.9,
176.85, 158.9, 158.8, 141.5, 141.486,
125.50, 125.48, 106,53, 106.48, 58.3,
55.6 55.5, 41.5, 41.4, 256, 22.94,
22.92, 22,19, 22.15.
Purity at 210nm: 96.03%: at 254nm:
94 .64%
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Synthesis Table 20

Structure

Precursor

Analytical data

\N -
EtO NH, * HCI

ANASIA-066

Int-1-1.1

TH NMR (400 MHz, MeOD): 7.69 — 7.44
{m, 3H), 7.21-7.17 (m, 1H), 4.20—
4.06 (m, 2H), 3.84 - 3.72 (m, 1H), 1.91
—1.70 {m, 2H), 1.69— 1.51 {m, 1H),
142 (t, J=7.0 Hz, 3H), 1.04 —0.93 (m,
6H).
13C NMR (101 MHz, MeOD) 177.01,
176.98, 160.6, 143.6, 143.6, 131.2,
120.6, 120.2, 120.1, 114.1, 114.0, 65.2,
555, 41.6, 41.5, 256, 23.0, 22.9,
22.24, 2218, 15.0.
UPLCMS ESI (m/z): 314 (M+H)*
Purity at 210nm: 97.6%; at 254nm:
99.08%

S

" O)\_f‘<
U\ A %
S““NH NH2
NH

* HCI
ANASIA-070

Int-1-1.5

'H NMR (400 MHz, CDz:CN) 8.06 (s,
2H), 7.76 (dd, J = 5.6, 3.9 Hz, 1H), 7.26
(s, 1H), 6.96 (d, J = 5.5 Hz, 1H), 3.82
(s, 1H), 1.91 - 1.70 (m, 3H), 0.99-0.88
{m, 6H).
13C NMR (101 MHz, CDsCN) 176.20,
175.90, 157.93 (d, J = 273.2 Hz2),157.89
(d, J=273.1Hz), 133.08(d, J=3.0
Hz), 132.99(d, J=3.0Hz), 121.26 (d, J
=3.3Hz), 121.14 {d, J = 3.4 Hz),
119.44, 119.20, 55.85, 55.81, 40.65,
40.61, 25.27, 25.24, 22.83, 22.76,
22.39, 22.36 ( mixture of two
diastereomers).

F NMR (376 MHz, CD3;CN) -114.51
(dd, J = 7.7, 3.9 H2) { mixture of two
diastereomers).

UPLCMS ESI (m/z): 294 (M+H)*
Purity at 210nm: 95.29%; at 254nm:
97 %
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Synthesis Table 20

Structure

Precursor

Analytical data

OM
AN 22—
F7s” S NH J,

NH e
ANASIA-071

Int-1-1.6

TH NMR (400 MHz, DMSO-de) 8.41 (s,
1H), 8.13 (s, 2H), 7.52 (dt, J = 6.1, 4.1
Hz, 1H), 6.93 (d, J = 4.4 Hz, 1H), 3.64
(s, 2H), 1.85 - 1.45 (m, 3H), 0.93 - 0.83
{m, 6H).
13C NMR (101 MHz, DMSO-dg) 175.49,
175.36, 168.19 (d, J = 297.8 Hz),
168.25 (d, J =297.7 Hz), 131.02(d, J =
3.4 Hz), 130.88 (d, J = 3.4 Hz), 130.56
(t, J = 5.0 Hz), 109.81, 109.69, 53.55,
53.49, 23.76, 23.71, 22.64, 22.61,
21.90, 21.88 ( mixture of two
diastereomers).
18F NMR (376 MHz, DMSO-dg) -121.08
(d,J=4.1Hz2),-121.21(d, J=4.1 Hz) (
mixture of two diastereomers).
Purity at 210nm: 96.39%; at 254nm:
97.46%

SENH  Rym,
F NH *TFA
ANASIA-074

S?* 3~

Int-1-1.8

TH NMR (400 MHz, MeQD): 7.12 - 7.06
(m, 1H), 7.03 = 86.97 (m, 1H), 3.83 -
3.72 (m, 1H), 1.90—1.72 (m, 2H), 1.67
—1.53 (m, 1H), 1.03 - 0.88 (m, 6H).
9F NMR (376 MHz, MeQD); -76.93
(TFA), -120.43 (t, J = 4.0 Hz), -120.56
(t, J = 4.0 Hz).

B3C NMR (101 MHz, MeOD): 177.25,
177.17, 166.83 (d, J = 300.5 Hz),
166.76 (d, J = 300.4 Hz), 162.89 (q, J =
34.6 Hz, TFA), 125.13 (d, J = 4.9 Hz),
123.00(d, J=3.8Hz), 122.94(d, J=
3.7 Hz), 118.34 (q, J = 301.6 Hz, TFA),
11484 (d, J=3.3H2), 11483 ({d, J=
3.4 Hz), 55.55, 55.49, 41.55, 41.41,
25.62, 25.61, 22,98, 22,93, 22.16,
22.07.

Purity at 210nm: 99.08%; at 254nm:
99.03%
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Synthesis of (28)-2-amino-N-(amino(oxo){1H-pyrazol-5-yl)-16-sulfaneylidene)-4-
methylpentanamide

ANASIA-064
TBDMSHN: £ FC:}; N (4 eq) SN~ " N~ "
R L “MeCNH0 (4/1) ’(_2— LN TFA (20eq) LN
Me NHBoc Me
Me
Int-I-1.7 Int-J-1.0 ANASIA-064

Step-1: The flask was charged with Int-1-1.7 (320 mg, 0.54 mmol), CH;CN (12 mL), H:O (4
mL), and ammonium cerium nitrate (1.18 mg, 2.15 mmol). After stirring at room temperature
for 3 h, H20 (50 mL) was added to the reaction mixture. The product was exiracted with
ethyl acetate (YO mL x 3), and the organic layers were combined, washed with saturated
sodium hydrogen carbonate and brine, dried over anhydrous MgSQ,. The mixture was
subjected to purification by column chromatography to give product Int-J-1.0 (148 mg,
76%): UPLCMS ESI (m/z): 360 (M+H)+

Step-2: Int-J-1.0 (148 mg, 0.41 mmol) was dissolved in DCM (1 mL) and TFA (0.5 mL) was
added. The mixture was evaporated, and the residue was subjected to the reverse phase
chromatography to give ANASIA-064 (175 mg, 87%). *C NMR (101 MHz, MeOD): 177.13,
177.07, 152.59, 131.72, 131.68, 107.75, 107.69, 55.65, 55.60, 49.80, 45.26, 48.25, 48.23,
48.22, 4820, 48.19, 48.17, 48.16, 48.14, 48.13, 48.11, 48.08, 41.50, 41.43, 2561, 25.56,
22.95, 22.93, 22.17, 22.14. '"H NMR (400 MHz, MeOD): 7.81 (dd, J = 2.5, 1.2 Hz, 1H), 6.87
(dd, J=3.8,2.4 Hz, 1H), 3.77 (dd, J=8.3, 5.6 Hz, 1H), 1.93 - 1.72 (m, 2H), 1.67 - 1.51 (m,
1H), 1.03 - 0.94 (m, 6H). "*F NMR (376 MHz, MeQOD): -77.22 (TFA) Purity at 210nm:
98.09%.
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Biological Methods

Study 1 - Enzyme Inhibition

The aminoacylation reaction catalyzed by aminoacylHRNA synthetases (aaRS) takes
place in two steps. In the first step, aaRS acfivates its cognate amino acid with ATP; and
in the second step the activated amino acid is loaded to its corresponding tRNA. This
reaction can be summarized as follows:

aaRS + aa + ATP = aaRS-aa-AMP + PPi
aaRS-aa-AMP + tRNA = aa-tRNA + AMP + aaRS

wherein: aaRS, aminoacyl-tRNA synthetase; aa, amino acid;, aaRS-aa-AMP, enzyme-
bound to aminoacyl-adenylate; AMFP, adenosine monophosphate; aa-tRNA, aminoacyl-
tRNA, PPi, inorganic pyrophosphate.

Leucyl-tRNA Synithelase
a. Single Point Percentage Inhibition

The activity of the pathogenic aaRSs was monitored by measuring AMP production using
the commercial kit AMP-Glo {Promega, Madison, USA).

Ligand stock solutions were prepared in 100% DMSO at 10 mM concentration. An assay
buffer consisting of 100 mM Tris HCI pH 7.6, 40 mM MgCl, 20 mM KCIl and 150 mM NacCl
was prepared in dH>0O. An enzyme solution containing 72.95 pM LeuRS was prepared in
assay buffer to provide 20 nM final assay concentration and 50 nM reservoir
concentration for a 1:2.5 dilution in the assay. A substrate solution was also prepared in
assay buffer with 50 mM L-leucine, 10 mM ATP and 100 mg/mL tRNA. A final assay
concentration of 500 uyM L-leucine, 16.7 uM ATP and 0.5 mg/mL tRNA and reservoir
concentration of 833.33 pM L-leucine, 27 .83 pM ATP and 0.83 mg/mL tRNA was used for
a 1:1.66 dilution in assay.

Enzyme percentage inhibition values were recorded in triplicate at a single point
concentration of 100 pM. If the tested compound inhibited the aminoacylation reaction
above 25% in at least two replicates, an ICsy was performed with the same enzymatic
assay.
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b. Determination of ICsq

Using the same enzymatic assay in a 384-well plate format, ten point concentration
response curves were generated for each compound using a top concentration of 10 pM.
The known inhibitor LeuAMS was used as a positive control for the LeuRS assay. 100%
DMSO was used as a negative control. The ICso was calculated based on non-linear
regression analysis.

Isoleucyl-tRNA Synthetase
a. Single Point Percentage Inhibition

The activity of the pathogenic aaRSs was monitored by measuring AMP production using
the commercial kit AMP-Glo {Promega, Madison, USA).

Ligand stock solutions were prepared in 100% DMSO at 10 mM concentration. An assay
buffer consisting of 100 mM Tris HCI pH 7.6, 40 mM MgCl, 20 mM KCI and 150 mM NacCl
was prepared in dH20. An enzyme solution containing 51.77 pM lleRS was prepared in
assay buffer to provide 30 nM final assay concentration and 75 nM reservoir
concentration for a 1:2.5 dildution in the assay. A substrate solution was also prepared in
assay buffer with 50 mM L-isoleucine, 10 mM ATP and 100 mg/mL tRNA. A final assay
concentration of 500 yM L-isoleucine, 5 pM ATP and 1 mg/mL tRNA and reservoir
concentration of 833.33 pM L-isoleucine, 8.33 pM ATP and 1.67 mg/mL tRNA was used
for a 1:1.66 dilution in assay.

Enzyme percentage inhibition values were recorded in triplicate at a single point
concentration of 100 uM. If the tested compound inhibited the aminoacylation reaction
above 25% in at least two replicates, an ICs; was performed with the same enzymatic
assay.

b. Determination of ICsp

Using the same enzymatic assay in a 384-well plate format, ten point concentration
response curves were generated for each compound using a top concentration of

100 pM. The known inhibitor, lleAMS was used as a positive control for the lleRS assay.
100% DMSO was used as a negative control. The ICsy was calculated based on non-
linear regression analysis.
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Valyl-tRNA Synthetase

a. Single Point Percentage Inhibition

The activity of the pathogenic aaRSs was monitored by measuring AMP production using
the commercial kit AMP-Glo {Promega, Madison, USA).

Ligand stock solutions were prepared in 100% DMSO at 10 mM concentration. An assay
buffer consisting of 100 mM Tris HCI pH 7.6, 40 mM MgCl, 20 mM KCI and 150 mM NaCl
was prepared in dH20O. An enzyme solution containing 42.33 uyM ValRS was prepared in
assay buffer to provide 30 nM final assay concentration and 75 nM reservoir
concentration for a 1:2.5 dilution in the assay. A substrate solution was also prepared in
assay buffer with 50 mM L-valine, 10 mM ATP and 100 mg/mL tRNA. A final assay
concentration of 500 uM L-valine, 2.5 yM ATP and 0.5 mg/mL tRNA and reservoir
concentration of 833.33 pM L-valine, 9.3 pM ATP and 0.83 mg/mL tRNA was used for a
1:1.66 dilution In assay.

Enzyme percentage inhibition values were recorded in triplicate at a single point
concentration of 100 uM. If the tested compound inhibited the aminoacylation reaction
above 25% in at least two replicates, an ICsy was performed with the same enzymatic
assay.

b. Determination of ICso

Using the same enzymatic assay in a 384-well plate format, ten point concentration
response curves were generated for each compound using a top concentration of

100 uyM. The known inhibitor, ValAMS was used as a positive control for the ValRS
assay. 100% DMSO was used as a negative control. The ICs; was calculated based on
non-linear regression analysis.

The data are summarised in the following table.
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS
ANASIA-001 429
ANASIA-001-1 535
ANASIA-001-2 3530
ANASIA-002 110
ANASIA-002-1 27.5
ANASIA-002-2 1050
ANASIA-003 92.9
ANASIA-003-1 61.5
ANASIA-003-2 2260
ANASIA-004 91.6
ANASIA-005 381
ANASIA-005-1 3030
ANASIA-005-2 151
ANASIA-006 708
ANASIA-007-1 63.3
ANASIA-007-2 4900
ANASIA-008 144
ANASIA-008-1 30.6
ANASIA-008-2 2000
ANASIA-009-1 1830
ANASIA-009-2 149
ANASIA-010-1 2150
ANASIA-011 71.9
ANASIA-011-1 26.2
ANASIA-011-2 729
ANASIA-012 155
ANASIA-012-1 87.4
ANASIA-012-2 3230
ANASIA-013 3570
ANASIA-014-1 81.1
ANASIA-014-2 3980
ANASIA-015-1 56.5
ANASIA-015-2 1860
ANASIA-016 3040
ANASIA-016-1 2200
ANASIA-016-2 5560
ANASIA-017 145
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS
ANASIA-018-1 223
ANASIA-018-2 2970
ANASIA-019 2260
ANASIA-020-1 2050
ANASIA-020-2 4090
ANASIA-021-1 2060
ANASIA-022-1 6570
ANASIA-023 1290
ANASIA-024-1 141
ANASIA-024-2 6280
ANASIA-025 > 100000 21900
ANASIA-026-1 564
ANASIA-026-2 4420
ANASIA-027-1 4530
ANASIA-028-1 46500
ANASIA-029-1 67400
ANASIA-029-2 4590
ANASIA-030 9590
ANASIA-031 6700
ANASIA-031-2 2650
ANASIA-032-1 50800
ANASIA-033-1 67600
ANASIA-034-1 14700
ANASIA-035-1 18300
ANASIA-035-2 4650
ANASIA-036-1 7860
ANASIA-036-2 30600
ANASIA-037 2740
ANASIA-038 15800
ANASIA-039 8830
ANASIA-040-1 2540
ANASIA-041-1 17.7
ANASIA-041-2 832
ANASIA-042-1 1110
ANASIA-042-2 7920
ANASIA-043-1 112
ANASIA-043-2 735
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS
ANASIA-044-1 71
ANASIA-044-2 2160
ANASIA-045 5520
ANASIA-046-1 960
ANASIA-046-2 2570
ANASIA-047-1 76.4
ANASIA-047-2 1290
ANASIA-048 6530
ANASIA-049-1 296
ANASIA-049-2 2630
ANASIA-050-1 4330
ANASIA-051-1 601
ANASIA-052-1 37700
ANASIA-052-2 40100
ANASIA-053-1 20200
ANASIA-054-1 83700
ANASIA-054-2 19900
ANASIA-055-1 35100
ANASIA-056-1 84000
ANASIA-057-1 27500
ANASIA-058 58600
ANASIA-059-1 46% at 10 M
ANASIA-060 227
ANASIA-061 465
ANASIA-062-1 47.5
ANASIA-062-2 715
ANASIA-063 223
ANASIA-064 2170
ANASIA-065 670
ANASIA-066 553
ANASIA-067-1 1920
ANASIA-068 141
ANASIA-069-2 13700
ANASIA-070 143
ANASIA-071 173
ANASIA-072-1 53100
ANASIA-073 238
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS
ANASIA-074 99.2
ANASIA-075-1 420
ANASIA-075-2 2540
ANASIA-076 2260
ANASIA-077-1 40800
ANASIA-078-1 16400
ANASIA-078-2 599
ANASIA-079-1 19800
ANASIA-079-2 372
ANASIA-080-1 1140
ANASIA-080-2 41300
ANASIA-081-1 33.9
ANASIA-081-2 488
ANASIA-082 449
ANASIA-083-1 157
ANASIA-083-2 2300
ANASIA-084 2820
ANASIA-085 594
ANASIA-086-1 3330
ANASIA-087-1 289
ANASIA-087-2 4920
ANASIA-088-1 75.3
ANASIA-088-2 1560
ANASIA-089-1 195
ANASIA-089-2 2390
ANASIA-090 199
ANASIA-091-1 847
ANASIA-091-2 8150
ANASIA-092-1 48.4
ANASIA-092-2 1970
ANASIA-093 1330
ANASIA-094-1 476
ANASIA-095-1 29
ANASIA-095-2 1890
ANASIA-096 700
ANASIA-097 2160
ANASIA-098-1 148
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS
ANASIA-098-2 5140
ANASIA-099 722
ANASIA-099-1 124
ANASIA-099-2 511
ANASIA-100 32.8
ANASIA-100-1 27.8
ANASIA-100-2 945
ANASIA-101-1 1670
ANASIA-102 385
ANASIA-103-1 19.5
ANASIA-103-2 210
ANASIA-104-1 241
ANASIA-104-2 3250
ANASIA-105-1 439
ANASIA-106 897
ANASIA-107-1 106
ANASIA-107-2 1290
ANASIA-108-1 127
ANASIA-108-2 4310
ANASIA-109-1 2560
ANASIA-110-1 425
ANASIA-110-2 6240
ANASIA-111-1 779
ANASIA-112-1 294
ANASIA-113 3230
ANASIA-114-1 61.8
ANASIA-114-2 982
ANASIA-115-1 4700
ANASIA-116-1 3830
ANASIA-116-2 950
ANASIA-117-1 47900
ANASIA-118 52900 38600
ANASIA-119-1 29.7
ANASIA-119-2 4650
ANASIA-120-1 293
ANASIA-120-2 7600
ANASIA-121-1 41.7
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Biclegical Data Table 1
Enzyme Inhibition - 1Cso (nM)
Compound E. coli LeuRS E. colilleRS E. coliValRS

ANASIA-121-2 1100
ANASIA-122-1 167

ANASIA-122-2 1930

ANASIA-123 4870 > 100E+03

ANASIA-124-1 21.3
ANASIA-124-2 4800
ANASIA-125-1 304

ANASIA-125-2 1930
ANASIA-126-1 208

ANASIA-126-2 1720
ANASIA-127-1 6390
ANASIA-127-2 192

ANASIA-128-1 2610
ANASIA-128-2 3440
ANASIA-129-1 319

ANASIA-130-1 324

ANASIA-130-2 3700
ANASIA-131-1 530

ANASIA-132-1 4140
ANASIA-133-1 97.3
ANASIA-133-2 6370
ANASIA-134-1 5150
ANASIA-135-1 5070
ANASIA-135-2 262

ANASIA-136-1 71.8
ANASIA-136-2 1410
ANASIA-137-1 2670
ANASIA-137-2 8890

ANASIA-138 383

Study 2 - Antibacterial Activity

Minimum Inhibitory Concentrations (MICs) were determined by the broth micro-dilution
method performed according to Clinical Laboratory Standards Institute guidelines. For

testing, 5 mg/mL DMSO solutions were prepared by dissolving solids in DMSQ. Standard

antibiotics were prepared according to CLSI guidelines as 5 mg/mL stock solutions.
Upon DMSO stock solutions preparation, the working solutions in MH media were
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prepared by adding 38.4 L of stock solution to 1461.6 pL of MH media. Out of these
working solutions 100 pL were transferred to wells in the third column of 96-well assay
plates. Assay plates were previously filled with 50 pL of MH media in all wells except for
the wells in the third column. Upon compounds and antibiotics addition, 50 pL was

5 transferred from the third to the fourth column, then from the fourth to the fifth and so on.
In this manner, the compounds and antibiotics were plated in 96-well assay plates in
serial two fold dilutions starting from a top concentration of 256 ug/mL or 64 pg/mL.

MIC value was determined by visual inspection of bacterial growth within 96-well plates.
10  The first column in which there was no visible growth of bacteria was determined as MIC
value for compound or antibiotic tested in that particular row. ATCC strains were used as
reference strains for which there is a determined value of MIC values for standard
antibiotics. The assay is considered valid when MIC values for standard antibiotics are
within CLSI designated range for ATCC strain tested.
15
The data are summarised in the following table.

Biological Data Table 2
Antibacterial Activity (MIC, mg/L)
Cell Line (see key below)
Cpd Code A B C D E F G

ANASIA-001 32 >640 | >6840 | =640 | >84.0 | >84.0
ANASIA-001-1 16 >640 | >640 | =640 | =64.0 32

ANASIA-002 2.83 >453 | >226 | >640 | =453 5.66
ANASIA-002-1 1 8 32 >64.0 32 2 4
ANASIA-002-2 64 >640 | >640 | =640 | =64.0 | =64.0

ANASIA-003 2.83 16 8 50.8 32 16
ANASIA-003-1 4 16 16 64 64 8

ANASIA-004 16 >64.0 | >64.0 64 64 8
ANASIA-004-1 4 >640 | =640 64 32 64

ANASIA-005 8 32 32 >64.0 64 32
ANASIA-005-2 8 64 >64.0 | >64.0 | >64.0 16 32

ANASIA-006 64 >640 | 640 | =640 | =64.0 | =640
ANASIA-007-1 1 8 8 16 8 2 5.04

ANASIA-008 2 16 8 3z 32 16
ANASIA-008-1 2 8 8 32 32 4
ANASIA-009-2 4 32 32 >64.0 64 8

ANASIA-011 1 8 8 32 16
ANASIA-011-1 0.707 4 8 64 16 2 252
ANASIA-011-2 64 >640 | 640 | >64.0 | >64.0 >64.0

CA 03157947 2022- 5-10
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Biclegical Data Table 2
Antibacterial Activity (MIC, mg/L)
Cell Line (see key below)
Cpd Code A B C D E F G
ANASIA-012 8 64 >64.0 | >64.0 | »64.0 16 32
ANASIA-012-1 4 32 64 >64.0 64 8 16
ANASIA-014-1 4 16 64 >64.0 64 4
ANASIA-015-1 2 16 16 64 64 8 566
ANASIA-017 16 >640 | =640 | =640 | =64.0 8
ANASIA-017-1 4 >256 | >64.0 | >64.0 4 226
ANASIA-024-1 16 >640 | >640 | =640 | »64.0 16
ANASIA-029-2 64 >840 | =640 | =640 | >864.0 16
ANASIA-031 >640 | >640 | =640 | >64.0 | >64.0 64
ANASIA-031-2 64 64 >640 | >640 | >64.0 16
ANASIA-034-1 >64.0 | =640 | =640 | =640 | =64.0 64
ANASIA-035-2 | =640 | =640 | >640 | =640 | =64.0 64
ANASIA-037 >640 | >640 | 640 | >64.0 | >64.0 32
ANASIA-038 >640 | >640 | >64.0 | =640 | >64.0 64
ANASIA-041-1 566 >640 | >640 | =640 | >864.0 2.83 64
ANASIA-043-1 >640 | >640 | =640 | >640 | >64.0 453
ANASIA-044-1 2 16 64 >64.0 64 2
ANASIA-045-1 4 >64.0 | >684.0 | =640 64 45.3
ANASIA-046-1 >640 | >640 | =640 | >640 | >64.0 64
ANASIA-047-1 >640 | >640 | 640 | 640 | >64.0 64
ANASIA-060 32 16
ANASIA-061 16 256 64
ANASIA-062-1 32 8
ANASIA-063 > 256 64
ANASIA-066 64 >64.0
ANASIA-068 32 > 64.0
ANASIA-070 64 32
ANASIA-071 32 8
ANASIA-074 32 16
ANASIA-075-1 32 > 64.0
ANASIA-079-2 64
ANASIA-081-1 2 256 >64.0 32 1 8
ANASIA-083-1 32 32
ANASIA-087-1 11.3 64 >640 | >640 | >64.0 32
ANASIA-088-1 4 64 >256 | >640 | =640 4 32
ANASIA-089-1 64 64
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Biclegical Data Table 2
Antibacterial Activity (MIC, mg/L)
Cell Line (see key below)

Cpd Code A B C D E F G
ANASIA-091-1 64 >64.0
ANASIA-092-1 2 64 >64.0 64 2 11.3
ANASIA-094-1 8 128 64
ANASIA-095-1 0.794 8 10.1 32 8 2
ANASIA-098-1 317 16 32 64 64 4

ANASIA-099 1 16 >64.0 32 2 2.83
ANASIA-099-1 05 4 8 64 16 4
ANASIA-100 0.5 64 >64.0 32 0.5 4
ANASIA-100-1 1 16 453 64 16 5.66
ANASIA-101-1 64
ANASIA-102 16 >64.0
ANASIA-103-1 1 64 64 16 1 10.1
ANASIA-103-2 16
ANASIA-104-1 8 128 16
ANASIA-105-1 32
ANASIA-107-1 32
ANASIA-108-1 8 64 64 >64.0 32 16
ANASIA-109-1 32 32
ANASIA-112-1 32 64
ANASIA-113 64
ANASIA-119-1 4 32 64 >64.0 32 8
ANASIA-120-1 32
ANASIA-121-1 8 > 256 16
ANASIA-122-1 32
ANASIA-124-1 025 8 16 32 8 1.59
ANASIA-125-1 > 256 64
ANASIA-126-1 5.66 >84.0 256 >640 | >64.0 32
ANASIA-129-1 128 64
ANASIA-131-1 32 256 > 64.0
ANASIA-133-1 128 8
ANASIA-135-2 8 > 256 64
ANASIA-136-1 8 > 256 >64.0
ANASIA-138 >640 | >640 | 640 | >64.0 | >64.0 16
Azithromycin 4 16 32 32 16 2
Ceftazidime 0.25 0.5 >G4 >64 2 16 >64.0
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Biclegical Data Table 2
Antibacterial Activity (MIC, mg/L)

Cell Line (see key below)

Cpd Code A B C D E F G
Ciprofloxacin <0.125 | <0.125 1 64 <0.125 | <0.125 | >864.0
Meropenem 0.5 0.5 0.5 >64 8 4 >62.0

Key:

A = E. coli ATCC 25922

B = Enterobacter cloacae B1966
C = K. pneumoniae ATCC 700603
D = P. geruginosa ATCC 27853

E = A. baumannii B1931

F = H. influenzae ATCC 49247

G = E. cofi BAA-2469

Study 3 - Human Cell Viability

Compounds were assessed for potential non-specific cytotoxic effects against a human
hepatic cell line (HepG2 ATCC HB-8065). 96-well plates were seeded with HepG2 cells
in concentration of 15,000 cells per well in 100 pL of MEM growth media completed with
1% NEAA and 1% sodium pyruvate. Border wells were filled with 100 pL of sterile PBS.
Two days upon cells incubation, the compounds were added. Compound dilutions were
prepared in 96-well V-bottom plate in pure DMSO. Growth media from 5 plates were
aspirated and replaced with 98.7 L of fresh growth media. 1.28 L of compounds
prepared in V-bottom plates were transferred with multichannel pipette into test plates
(78.1x dilution). Final DMSO concentration was 1.28% per well. In control wells, 1.28 pL
of DMSO was added in 98.7 pL of media. Compounds were tested in duplicates. Cells
were incubated with compounds for 24 hours when cell viability was assessed by
measuring ATP levels. ATP levels were measured by adding 50 pL of CellTiter-Glo
reagent to each well and after 5 minutes of incubation luminescence was measured with
SpectraMax i3. The potential effect of tested compounds on cell viability was determined
by comparing the signal obtained in presence of different concentrations of the
compounds with those obtained in the presence of DMSO only. The potential effects
were then calculated and presented as I1Cso values (pg/mlL).

The data are summarised in the following table.
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Biclegical Data Table 3

Cytotoxicity in HepG2 ATCC HB-8065 Cell Line

Compound No. ICso (pg/mL)
ANASIA-001 >64.0
ANASIA-001-1 > 64.0
ANASIA-001-2 > 64.0
ANASIA-002 >64.0
ANASIA-002-1 >64.0
ANASIA-002-2 > 64.0
ANASIA-003 > 64.0
ANASIA-003-1 > 64.0
ANASIA-003-2 >64.0
ANASIA-004 >64.0
ANASIA-005 > 64.0
ANASIA-005-1 >64.0
ANASIA-005-2 >64.0
ANASIA-006 >64.0
ANASIA-007-1 >64.0
ANASIA-007-2 >64.0
ANASIA-008 > 64.0
ANASIA-008-1 > 64.0
ANASIA-008-2 >64.0
ANASIA-009-1 > 64.0
ANASIA-009-2 > 64.0
ANASIA-011 >64.0
ANASIA-011-1 >64.0
ANASIA-011-2 > 64.0
ANASIA-012 >64.0
ANASIA-012-1 >64.0
ANASIA-012-2 > 64.0
ANASIA-013 > 64.0
ANASIA-014-1 >64.0
ANASIA-014-2 > 64.0
ANASIA-015-1 > 64.0
ANASIA-015-2 >64.0
ANASIA-016 >64.0
ANASIA-016-1 > 64.0
ANASIA-016-2 >64.0
ANASIA-017 >64.0
ANASIA-017-1 > 64.0
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Biclegical Data Table 3

Cytotoxicity in HepG2 ATCC HB-8065 Cell Line

Compound No. ICso (pg/mL)
ANASIA-018-1 >64.0
ANASIA-018-2 > 64.0
ANASIA-019 > 64.0
ANASIA-020-1 >64.0
ANASIA-020-2 >64.0
ANASIA-021-1 > 64.0
ANASIA-022-1 > 64.0
ANASIA-023 > 64.0
ANASIA-024-1 >64.0
ANASIA-024-2 > 64.0
ANASIA-025 > 64.0
ANASIA-026-1 >64.0
ANASIA-026-2 >64.0
ANASIA-027-1 > 64.0
ANASIA-029-2 >64.0
ANASIA-030 >64.0
ANASIA-031 > 64.0
ANASIA-031-2 > 64.0
ANASIA-034-1 >64.0
ANASIA-035-1 > 64.0
ANASIA-035-2 > 64.0
ANASIA-036-1 >64.0
ANASIA-037 >64.0
ANASIA-038 > 64.0
ANASIA-039 >64.0
ANASIA-040-1 >64.0
ANASIA-041-1 > 64.0
ANASIA-041-2 > 64.0
ANASIA-042-1 >64.0
ANASIA-042-2 > 64.0
ANASIA-043-1 > 64.0
ANASIA-043-2 >64.0
ANASIA-044-1 >64.0
ANASIA-046-1 > 64.0
ANASIA-046-2 >64.0
ANASIA-047-1 46.5
ANASIA-047-2 453
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Biclegical Data Table 3

Cytotoxicity in HepG2 ATCC HB-8065 Cell Line
Compound No. ICso0 (pg/mL)
ANASIA-049-1 >64.0
ANASIA-051-1 > 64.0
ANASIA-052-1 >64.0
ANASIA-081-1 >64.0
ANASIA-087-1 >64.0
ANASIA-088-1 >64.0
ANASIA-092-1 >64.0

ANASIA-099 >64.0

ANASIA-100 >64.0
ANASIA-103-1 >64.0
ANASIA-108-1 >64.0

ANASIA-138 >64.0

Study 4 - Efficacy in a Murine Model of Urinary Tract Infection (E. coli UTI89)

Methods
Animals

All animal studies were performed under UK Home Office License PAG7TEOBAA (protocol
E9 for UTI model) with local ethical committee clearance. All studies were performed by

10  technicians who have completed parts A, B and C of the UK Home Office Personal
License course and hold current personal licenses. All experiments were performed in
dedicated Biohazard 2 facilities (the site holds a Certificate of Designation).

Female mice used in these studies were supplied by Janvier laboratories and were

15  specific pathogen free. The strain of mouse used was C3H/HeNRj, which is a well
characterized inbred strain. Mice were 16-20 g on receipt and were allowed to
acclimatize for at least 7 days prior to any intervention. Five days prior to infection mice
were transferred onto drinking water containing 5% glucose.

20 Test Anticles

Ciprofloxacin was provided as 2 mg/mL stock (POM, Claris) and was administered
intravenously at 5 mL/kg to achieve a 10 mg/kg dose. It was stored at 4 °C between
doses. Test articles were prepared by solubilising in water for injection, taking the salt

25  correction factor into account. The vehicle for studies was water for injection (Braun) and
was clear and colourless.
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Procedure

Previously prepared frozen stocks of E. coli UTI89 were diluted to 2.3 x 10° cfu/mL
immediately prior to infection. Mice (n = 6 per group) were infected by directly
administering 0.05 mL of inoculum via the urethra into the bladder under parenteral
anaesthesia. Drinking water was withheld two hours pre-infection and bladders were
emptied prior to infection. Once infected, infection catheters were left in the urinary tract
for 10 minutes to reduce the risk of the organism flowing back out.

The mice were monitored at a frequency appropriate for their clinical condition. Mouse
weights were recorded at least once daily both to ensure animals remained within ethical
limits and to monitor efficacy of treatment.

Twenty-four hours post infection, urine was collected from pre-treatment animals and
used to assess the infection level. Urine samples were quantitatively cultured onto
MacConkey's agar plates and incubated at 37 °C for 24 hours before colonies were
counted. In addition, five mice were euthanised by pentobarbitone overdose to provide a
24 hour pre-treatment control group.

Forty-eight hours post-infection, urine was collected from all mice. Seventy-two hours
post infection, the clinical condition and body weight of all remaining animals was
assessed and urine samples were collected. Animals were then euthanised by
pentobarbitone overdose and kidneys and bladders were removed and weighed. Tissue
samples were homogenized using a Precellys 24 dual bead beater in 2 mL ice cold sterile
phosphate buffered saline. Homogenates and urine samples were quantitatively cultured
onto MacConkey’'s agar plates and incubated at 37 °C for 24 hours before colonies were
counted.

Data Analysis

The data from the culture burdens were analysed using appropriate non-parametric
statistical models (Kruskal-Walllis using Conover-Inman to make all pairwise comparisons
between groups) with StatsDirect software, and compared to pretreatment and vehicle
controls.

Experiment 1
The compound ANASIA-103-1 was administered subcutaneously via cannula {pinports) in

water for injection 24 hr post-infection and then every 4 hours at 5, 15 and 45
mg/kg/dose. Efficacy was compared against ciprofloxacin (10 mg/kg/dose) administered
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intravenously at 24, 36, 48 and 60 hr post-infection. Mice were inoculated with 7.5 x 107
cfu of E. coli UTI89. The geometric mean microbial burden in the urine was 7.42 logqo
cfu/mL at pre-treatment and stayed relatively constant through the experiment: 7.31 logye
cfu/mL at 48 hr and 7.33 logie cfu/mL at harvest (72 hr) in the vehicle-treated group.
Microbial burden in the bladder also remained fairly constant at 8.16 log., cfu/g pre-
treatment and 7.99 log,o cfu/g at harvest. Microbial burden in the kidney increased from
5.31 logio cfu/g in the pre-treatment group to 6.20 logse cfu/g at harvest. The reductions in
microbial burden for the test article treated groups relative to the vehicle control group are
shown in the following table.

Biological Data Table 4

Dose Reduction in burden from vehicle control (Log1o cfu/g or mL)

Compound

mg/kg/
dose

Urine 48 hr

Urine 72 hr

Bladder 72 hr

Kidney 72 hr

ANASIA-103-1

5sc

1.36
(P=0.02)

0.11
(NS)

1.28
(P=0.02)

0.93
(NS)

15 sc

2.14
(P=0.0006)

2.71
(P<0.0001)

2.08
(P=0.0004)

2.28
(P=0.0001)

45 sc

174
(P=0.009)

264
(P<0.0001)

1.49
(P=0.02)

1.25
(NS)

Ciprofloxacin

10 iv

6.26
(P<0.0001)

482
(P<0.0001)

2.99
(P<0.0001)

419
(P<0.0001)

15

20

25

CA 03157947 2022- 5-10

NS, not significant

Experiment 2

The compound ANASIA-124-1 was administered subcutaneously in water for injection 24
hr post-infection and then every 4 hours at 15 and 45 mg/kg/dose. Efficacy was
compared against ciprofloxacin (10 mg/kg/dose) administered intravenously at 24, 36, 48
and 60 hr post-infection. Mice were inoculated with 1.3 x 107 ¢fu of E. coli UTI89. The
geometric mean microbial burden in the urine was 7.05 loge cfu/mL at pre-treatment and
increased to 7.01 logis cfu/mL at 48 hr and 7.12 log1e ¢fu/mL at harvest (72 hr) in the
vehicle-treated group. Microbial burden in the bladder remained fairly constant at 8.20
logio cfu/g pre-treatment and 7.98 logio cfu/g at harvest. Microbial burden in the kidney
increased from 5.54 logqo cfu/g in the pre-treatment group to 6.37 logqe cfu/g at harvest.
The reductions in microbial burden for the test article treated groups relative to the vehicle
control group are shown in the following table.
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Biclegical Data Table 5

Dose Reduction in burden from vehicle control (Log.o cfu/g or mL)
Compound mg/kg/ . . .
dose Urine 48 hr Urine 72 hr | Bladder 72 hr | Kidney 72 hr
0.71 0.66 1.24 1.60
15 se (P=0.007) (P=0.04) (NS) (NS)
ANASIA-124-1 : e
45 sc 1.85 1.21 1.38 2.40
(P<0.0001) (P=0.01) (NS) {P=0.001)
Ciprofloxacin 10 iv 532 4.76 2.74 412
P (P<0.0001) {P<0.0001) (P<0.0001) {P<0.0001)

NS, not significant

Study 5 - Efficacy in a Murine Model of Disseminated infection (E. coli ATCC 25922)

Methods
Animals

Animal experiments were performed under UK Home Office Licence PAG7EOBAA
(protocol E1 for sepsis efficacy), with local ethical committee clearance. All experiments
were performed by technicians that have completed parts A — C of the Home Office
Personal License course and hold current personal licenses.

Mice used in these studies were supplied by Charles River {(Margate UK) and were
specific pathogen free. The strain of mice used was ICR (also known as CD1 Mice)
which is a well characterized outbred murine strain. Mice (male) were 15-18 g on receipt
at the facility and were allowed to acclimatise for at least 7 days.

Mice were housed in sterilised individual ventilated cages exposing the mice at all times
to HEPA filtered sterile air. Mice had free access to food and water and had aspen chip
bedding {(changed at least once weekly). The room temperature was 22 °C +/- 1 °C, with
a relative humidity of 60% and maximum background noise of 56 dB. Mice were exposed
to 12 hour light/dark cycles.

Test Arlicles
Test articles were prepared by solubilising in water for injection, taking the salt correction

factor into account. The vehicle for studies was water for injection (Braun) and was clear
and colourless.

CA 03157947 2022- 5-10
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Procedure

Mice (n = 5 per group) were not immunosuppressed. The bacterial strain used was

E. coli ATCC 25922. An aliquot of a previously prepared frozen stock of the strain was
thawed and diluted in sterile PBS and hog mucin to the desired inoculum containing 5%
hog mucin, just prior to infection. Mice were infected with 0.2 mL of the bacterial strain
suspensions by intravenous injection.

Test articles were administered subcutaneously 1 and 3 hours post-infection. Additional
control groups comprising an infected pre-treatment group, which was euthanised 1 hour
after infection, a vehicle treated group dosed at 1 and 3 hours post-infection, and a group
that received comparator test article tigecycline once (1 hr post-infection) at 30 mg/kg SC
were included.

At 5 hours post-infection, the clinical condition of all animals was assessed prior to a
terminal cardiac bleed under terminal anaesthesia. The spleen and kidneys were
dissected out and homogenized in 2 mL ice cold sterile PBS; the homogenates and blood
were quantitatively cultured onto CLED agar and incubated at 37 C°C for 18 - 24 hours
before colonies were counted.

Data Analysis

The data from the culture burdens were analysed using appropriate non-parametric
statistical models (Kruskal-Wallis using Conover-Inman to make all pairwise comparisons
between groups) with StatsDirect software, and compared to vehicle control.

Experiment 1

The compound ANASIA-103-1 was administered subcutaneously in water for injection 1
and 3 hr post-infection at 1.875, 7.5 and 30 mg/kg/dose. Separate groups of animals
were dosed by oral gavage at the same time points at 7.5 and 30 mg/kg. Efficacy was
compared against tigecycline (30 mg/kg) administered subcutaneously at 1 hr post-
infection. Mice were inoculated with 4.8 x 107 ¢fu of E. coli ATCC 25922. The geometric
mean microbial burden in the blood was 5.46 log1a cfu/mL at pre-treatment rising to 6.08
logie cfw/mL at the 5 hr harvest point in the vehicle-treated group. Microbial burden in the
kidney was 6.19 logic cfu/mL at pre-treatment rising to 8.09 logye cfu/mL at harvest.
Microbial burden in the spleen was 6.75 logqs cfu/mL at pre-treatment rising to 8.68 logqo
cfu/mL at harvest. The reductions in microbial burden for the test article treated groups
relative to the vehicle control group are shown in the following table.
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Biclegical Data Table 6
Dose Reduction in burden from vehicle control
Compound mag/kg/ (Log1e cfu/g or mL)
dose Blood Kidney Spleen
0.32 1.26 0.60
1.875
s¢ (NS) (NS) (NS)
75 sc 1.26 1.66 1.64
’ (F=0.01) (P = 0.0008) (P = 0.001)
ANASIA-103-1 30 sc 218 3.0 2.24
(P <0.0001) | (P <0.0001) | (P <0.0001)
0.43 1.28 1.46
7.5 po
(NS) {NS) (P =0.01)
0.81 1.59 1.61
30 po
(NS) (P = 0.003) (P = 0.003)
Tigecycline 30 sc 513 >.62 515
gecy (P <0.0001) | (P <0.0001) | (P <0.0001)

NS, not significant

The foregoing has described the principles, preferred embodiments, and modes of
operation of the present invention. However, the invention should not be construed as

5 limited to the particular embodiments discussed. Instead, the above-described
embodiments should be regarded as illustrative rather than restrictive. It should be
appreciated that variations may be made in those embodiments by workers skilled in the
art without departing from the scope of the present invention.

10
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CLAIMS

A compound selected from compounds of the following formula, and
pharmaceutically acceptable salts, hydrates, and solvates thereof:

N2
R NH,

N1 4
R _N\ M 2
A’S\\// !
Q

-A is independently -A€ or -AH;

-A® is independently phenyl or naphthyl, and is optionally substituted with
one or more substituents -R*;

-AH is independently Cs.1zheteroaryl, and is optionally substituted with one
or more substituents -R%;

wherein:

and wherein:

each -R* is independently selected from:

-RXX _RXU _RXXV

-F, -Cl, -Br, -1,

-OH, -OR*X,

-LX*-OH, -L2*-0OR*X,

-CF3;, -CHF2, -OCF3, -OCHF,

-NH;, -NHR*X, -NRXX,, -R*M,

~L*-NHz, -LD*-NHRXX, -LX*-NRX%,, -LX*-R*M,

-C(=0O)OH, -C(=O)OR*X, -OC(=O)R*X,

-C(=0)NHz, -C(=0)NHR**, -C(=0)NR**;, -C(=0O)R*™,
-NHC(=O)R®, -NRXNC(=0)R™,

-NHC(=0)NH2, -NHC(=O)NHR**, -NHC(=0)NR**;, -NHC(=O)R*M,
-NR*MNC(=0O)NHz, -NRXNC(=O)NHR**, -NRXNC(=0)NR**;, -NRXNC(=0O)R*M,
-NHC(=0)OR**%, -NR*NC(=0)OR**,

-QOC(=0)NH;, -OC(=0)NHR*X, -OC(=0)NR**;, -QC(=0O)R*M,
-NHC(=NH)NH-,

-C(=O)R*%,

-S(=0)NH;, -S(=0)NHR**, -S(=0O)NR**;, -S(=0)R*M,
-S(=0):zNH;, -S(=0)NHR*%, -S(=0):NR**;, -S(=0)R*™,
-NHS(=O)R*X, -NRXNS(=0Q)RXX,

-NHS(=0)zR**, -NRXNS(=0)R*X,

-S(E0O)RXX, -S(=0)2R*X,
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-SH, -SR** -CN, and -NQ5;

and additionally, two adjacent groups -RX, if present, may together form:
-0-CHz-0-, -O-CH2CH2-0-, -CHz-CHz-O-, -CH>-CH2CHz-O-,
-CHz-O-CHz—, or -CHz—CHz—O-CHz-;

wherein:

each -L**- is linear or branched saturated Cisalkylene;

each -R** is independently linear or branched saturated Ci.salkyl, phenyl,
or -CHx-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

each -R*V js independently linear or branched Czsalkenyl;

each -R™YV is independently linear or branched C..salkynyl;

each -R*N js linear or branched saturated C.salkyl;

each -R*M js independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-R*MM | _C(=Q)R*MM _C(=0)OR*MM and -S(=0),R*MM,

wherein each -R*MM j5 independently linear or branched saturated
Ci.4alkyl, phenyl, or -CH>-phenyl, wherein each phenyl is optionally substituted
with one or more groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3,
and -OCF3;

-R? is independently -H or -R'";
-R" is independently -R"# or -R11B;

-R"* is independently:

-RA1 _RA2 _RAS _RA4 _RAS _| ARA2 | ARAS _| ALRA4 or -LA-RAS:

each -RA1 is linear or branched saturated Ci.calkyl, and is optionally
substituted with one or more groups -R*2;

each -R”? is saturated Cs.scycloalkyl, and is optionally substituted with one
or more groups -R** and one or more groups -R*A2;

each -R”? is non-aromatic Cs.7heterocyclyl, and is optionally substituted
with one or more groups -R**! and one or more groups -R**2;

each -R* is independently phenyl or naphthyl, and is optionally substituted
with one or more groups -R**! and one or more groups -RA*2;

each -R»% is Cs.qgsheteroaryl, and is optionally substituted with one or more
groups -RA1 and one or more groups -RA*2;

each -L*- is linear or branched saturated Ci.salkylene;
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each -R*1 s independently selected from:

-RAA,
-LAAOH, -LA-ORAA,
-LAANHo, -LAA-NHRAA, -LAAN(RAA),, and -LAA-RAM;

each -R*2 js independently selected from:

-F, -Cl, -Br, -1,

-OH, -ORAA,

-CF;, -CHF2, -OCF3, -OCHF>,

-NHz, -NHRA4, -N{RA*),, -RAM,

-C(=0)OH, -C(=0)OR*4, -OC(=0Q)R**,

-C(=O)NHz, -C(=O)NHR"*, -C(=O)}N(R"4)2, -C{=Q)R"M,

-NHC(=0Q)RA*, -NRANC (=Q)RAA,

-NHC{=0O)NH2, -NHC{(=0O)NHRA~, -NHC(=Q)N(R**")2, -NHC(=0O)R*M,

-NRANC(=0Q)NH2, -NRANC(=O}NHRA4, -NRANC (=Q)N(R**)2,
-NRANC(=Q)RAM,

-NHC(=0)OR", -NRANC{=0)ORA#,

-OC(=0O)NHz, -OC(=O)NHRA#, -OC(=O)}N{R**)2, -OC(=O)R*M,

-NHC(=NH)NH2,

-C(=0O)R"4,

-S(=0)NHz, -S(=0)NHR, -S{(=0O)N(R*)z, -S(=0)R"M,

-S(=0)zNHz, -S(=0)NHRA4, -S(=0)zN(R**)2, -S(=0)2R*,

-NHS(=O)R"A, -NRANS({=0O)RA*,

-NHS({(=0)2R**, -NRANS(=0)2RA*,

-S(=0)RA, -S(=0)2R*,

-SH, -SR”** -CN, and -NO;;

wherein:

each -L*- is linear or branched saturated C,alkylene;

each -R** is independently linear or branched saturated C..,alkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

each -R”N is linear or branched saturated Ci4alkyl;

each -R*M js independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RAMM _C(=Q)RAMM _C(=0Q)ORAMM_ and -S(=0)RAMM,

wherein each -R"MM js independently linear or branched saturated
Ci.salkyl, phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted
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with one or more groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF;,
and -OCF3;

-R"E is independently selected from:

-F, -Cl, -Br, -1,

-OH, -OREE,

-CF3, -CHF3, -OCF;, -OCHF,

-NHz, -NHREB, -NREB,, -REM,

-C(=0O)OH, -C(=0)ORBB, -OC(=0Q)RE&,

-C(=0)NH:, -C(=0)NHREB, -C(=0O)}NREE,, -C(=0O)REM,
-NHC(=0)R58, -NRENC(=0)RBS,

-NHC(=0)NH2, -NHC(=0)NHREE, -NHC(=0Q)NREBE;, -NHC(=0O)R®,
-NRBNC(=0O)NH;, -NRBNC(=0Q)NHRBB, -NRBNC(=Q)NRBB;, -NRENC(=Q)REM,
-NHC(=0)OREE, -NRBNC{=0)ORFB,

-OC(=QO)NHa, -OC(=O)NHREE, -OC(=0)NREE;, -QC(=0)REM,
-NHC(=NH)NH:,

-C(=O)REE,

-S(=0)NH;z, -S(=0)NHRBB, _-S(=0)NRFBB,, -S(=0)REM,

-S(=0)2NH3, -S(=0)2NHRPEE, -S(=0)2NRBE;, -S(=0),REM,
-NHS(=0O)RBB, -NRBNS{=0)REE,

-NHS(=0):RB8, -NRBNS(=0),REE,

-S(=0)RB8, -5(=0)2RB5B,

-SH, -SRFB, -CN, and -NQ3;

wherein:

each -RBB is independently linear or branched saturated Cq4alkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCFs3;

each -RBN is linear or branched saturated Cq.,alkyl;

each -RBM is independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RBMM_ _C(=0O)REMM _C(=0O)ORBPMM and -S(=0).REMM,

wherein each -RBMM s independently linear or branched saturated
Ci.aalkyl, phenyl, or -CH2-phenyl, wherein each phenyl is optionally substituted
with one or more groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3,
and -OCF3;

-R? is independently -H or -R%;
-R22 is independently -R22¢ or -R220;
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-R22€ is independently:

-R¢1, -RC2, _RC3 _RC4 _RC5 _| C-RC2 | S-RC3, - S-R%, or -LC-RS5;

each -R®! is linear or branched saturated C.salkyl, and is optionally

5 substituted with one or more groups -R¢¢2;

each -R%2 is saturated Ci¢cycloalkyl, and is optionally substituted with one
or more groups -R1 and one or more groups -R°<2;

each -R% is non-aromatic Csrheterocyclyl, and is optionally substituted
with one or more groups -R°“! and one or more groups -R°°2;

10 each -R® is independently phenyl or naphthyl, and is optionally substituted

with one or more groups -R%“! and one or more groups -R¢<Z;

each -R®® is Cs.ioheteroaryl, and is optionally substituted with one or more
groups -RcC1 and one or more groups -R°¢?;

15 each -L%- is linear or branched saturated Cisalkylene;
each -R%“1 s independently selected from:

-RCC,
20 -L%€-OH, -L€C-ORE®E,
-L®C-NHg, -L°¢-NHR®€, -L°¢-N(R°®)2, and -L<¢-R®M;

each -R®%? js independently selected from:

25 -F, -Cl, -Br, -,
-OH, -OR¢¢,
-CF3, -CHF2, -OCF3, -OCHF>,
-NH, -NHRCE, -N(REC),, -R°M,
-C(=0)OH, -C(=0)ORSE, -OC(=0)Re¢,

30 -C(=0)NH2, -C(=0)NHREE, -C(=0)}N(RSS),, -C(=O)RM,
-NHC(=O)RCS, -NRENC(=0)REC,
-NHC(=0)NHa, -NHC(=0)NHRSC, -NHC(=0O)N(RCE),, -NHC(=O)RCM,
-NRENC(=0)NH2, -NRENC(=0)NHRSS, -NRONC(=0)N(RS%);,
-NRENC(=0O)RM,

35 -NHC(=0)ORCE, -NRENC(=0)ORSE,
-OC(=0)NH,, -OC(=0)NHRCE, -OC(=0)N(RSCS),, -OC(=0O)RM,
-NHC(=NH)NH_,

-C(=O)RC,
-S(=0)NH_, -S(=0O)NHRF®C, -S(=0)N(R"C)z, -S(=0)RM,
40 -S(=0)2NHa, -S(=0)2NHREE, -§(=0)2N(RS)s, -S(=0)>RM,

-NHS(=0)R%, -NR™N3(=0)R¢<,
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-NHS{=0),R¢¢, -NRENS(=0)-R°C,
-S(=0)RC, -§(=0):R*%<,
-SH, -SR¢, -CN, and -NO3;

wherein:

each -L°C- is linear or branched saturated C,.salkylene;

each -R¢€ is independently linear or branched saturated Ci4alkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -ClI, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

each -R®M is linear or branched saturated C4alkyl;

each -RM™ is independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-REMM _C{=QOQ)RMM _C({(=0)OR®MM and -S(=0),RCMM;

wherein each -R“™ s independently linear or branched saturated
Ci.salkyl, phenyl, or -CHz-phenyl, wherein each phenyl is optionally substituted
with one or more groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3;,
and -OCF;;

-R22P is independently selected from:

-F, -Cl, -Br, -,
-OH, -ORM®,

-CF3, -CHF3, -OCFs3, -OCHF>,

-NHz, -NHRP®, -NRDD, -ROM

-C(=0)OH, -C(=0)ORP®?, -OC(=0)RP®,

-C(=0)NH2, -C(=O)NHRPP, -C(=0)NRPP,, -C(=0O)RM,
-NHC(=O)RPP, -NRENC(=0)RPP,

-NHC(=O)NH,, -NHC(=O)NHR®, -NHC(=O)NRP,, -NHC(=O)RPM,
-NRINC(=0)NH2, -NRPNC(=0)NHRPP, -NRPNC(=0)NRPP,, -NRPNC(=0)RDM,
-NHC(=0)ORP®, -NRPNC(=0)ORP?,

-OC(=0)NH;, -OC(=0)NHRPP, -OC(=0)NRPZ,, -OC(=0)RPM,
-NHC(=NH)NH,

-C(=0)R™®,

-S(=0)NH_, -S(=0)NHRPP, -S(=O)NRPP,, -S(=0)RM,
-8(=0)2NHz, -S(=0)2NHR, -S(=0),NRPP,, -§(=0),R™™,
-NHS(=0)RP?, -NRPNS(=0)RPP,

-NHS(=0)2RPP, -NRPNS(=0),R0P,

-S(=0)RPP, -S(=0),R"P,

-SH, -SRP®, -CN, and -NO»;



10

15

20

25

CA 03157947 2022- 5-10

WO 2021/123237 PCT/EP2020:/087126

- 345 -

wherein:

each -RPP is independently linear or branched saturated Cy4alkyl, phenyl,
or -CHx-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3;

each -R™ is linear or branched saturated Cisalkyl;

each -R™ is independently azetidino, pyrrolidino, piperidino, piperazino,
morpholino, azepano, or diazepano, and is:

optionally substituted with one or more groups selected from:

-RPMM__C(=0)RPMM _C(=0)ORPMM_ and -S(=0)2RPMM;

wherein each -RPMM js independently linear or branched saturated
Ci.salkyl, phenyl, or -CH>-phenyl, wherein each phenyl is optionally substituted
with one or more groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3,
and -OCF3;

or -R' and -R2, together with the carbon atom to which they are attached,
form a saturated Csescycloalkyl or a non-aromatic Csyheterocyclyl, and is
optionally substituted with one or more groups -R¢¢2;

and wherein;

-RM is independently -H or -RN;

-R"2 js independently -H or -RN;

each -RN is independently linear or branched saturated C.ealkyl, phenyl,
or -CHz-phenyl, wherein each phenyl is optionally substituted with one or more
groups selected from -F, -Cl, -Br, -Me, -OH, -OMe, -CF3, and -OCF3; or

-R™ and RM2, taken together, form Casalkylene.
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A compound according to claim 1, wherein -A is -A€.

A compound according to claim 1 or 2, wherein -A€, if present, is phenyl or
naphthyl, and is optionally substituted with 1, 2, or 3 substituents -R*.

A compound according to claim 1 or 2, wherein -A€, if present, is phenyl, and is
optionally substituted with 1, 2, or 3 substituents -RX.

A compound according to claim 1, wherein -A is -AH,

A compound according to claim 1 or 5, wherein -AH, if present, is Csoheteroaryl,
and is optionally substituted with 1, 2, or 3 substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is furanyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, and is optionally substituted with one or more
substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is thienyl, and is
optionally substituted with one or more substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is thien-2-yl, and is
optionally substituted with one or more substituents -RX.

A compound according to claim 1 or 5, wherein -AH, if present, is independently

selected from:
!_@W ’_G\le
X4 X3
and

R

wherein each -R*3 and -R** is independently as defined for -R*.

A compound according to claim 1 or 5, wherein -A", if present, is thien-3-yl, and is
optionally substituted with one or more substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is:

/ S
L.

wherein -R*® is as defined for -R*.
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15.

16.

17.

18.

19.

20.

21.

22.
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A compound according to claim 1 or 5, wherein -AH, if present, is thiazolyl, and is
optionally substituted with one or more substituents -R%.

A compound according to claim 1 or 5, wherein -AY, if present, is pyrazolyl, and is
optionally substituted with one or more substituents -R%,

A compound according to claim 1 or 5, wherein -AH, if present, is pyridyl, and is
optionally substituted with one or more substituents -RX.

A compound according to claim 1 or 5, wherein -AH, if present, is indolyl,
benzimidazolyl, indazolyl, benzofuranyl, benzothienyl, benzooxazolyl,
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, thienylpyridinyl,
thienylthiophenyl, quinolinyl, isoquinolinyl, cinneolinyl, quinazolinyl, quinoxalinyl,
phthalazinyl, or benzeopyranyl, and is optionally substituted with one or more
substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is benzothienyl,
and is optionally substituted with one or more substituents -R*.

A compound according to claim 1 or 5, wherein -AHY, if present, is benzothiazolyl,
and is optionally substituted with one or more substituents -RX,

A compound according to claim 1 or 5, wherein -A", if present, is thienopyridinyl,
and is optionally substituted with one or more substituents -R*.

A compound according to claim 1 or 5, wherein -AH, if present, is thienothiophenyl,
and is optionally substituted with one or more substituents -RX,

A compound according to claim 1 or 5, wherein -A", if present, is quinolinyl or
isoquinelinyl, and is opticnally substituted with one or more substituents -R*.

A compound according to any one of claims 1 to 21, wherein each -R¥, if present,
is independently selected from:

-R*X,
-F, -ClI, -Br, -,
-OH, -OR*X,

-CFs, -CHF2, -OCF3, -OCHF>,
-NHa, -NHRXX, -NRX%,, -RXM,

-C(=0)OH, -C(=0)ORX*, -OC(=0)R*,

-C(=0)NH;, -C(=O)NHR*X, -C(=O)NR**,, -C(=O)R*M,
-NHC(=O)R**, -NR*NC(=0)R**,
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26.

27.

28.
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-C(=0)R*X,

-S(=0)NHz, -S(=0)NHRX*, -S(=0)NR**;, -S(=Q)R*M,
-S(=0)2NHz, -S{(=0):NHR*X, -S(=0Q)2NR*%;, -S(=0),R*M,
-NHS(=0)RXX, -NR*NS(=O)R*X,

-NHS(=0}.R**, -NR*NS(=0),R*X,

-S(=0)R*%, -S(=0)R*,

-SR*X, -CN, and -NOx.

A compound according to any one of claims 1 to 21, wherein each -R*, if present,
is independently selected from:

_RXX' _RXXU’

-F, -Cl, -Br,

-OH, -OR*X,

-CFa, -CHFz, -OCF3, -OCHF:,

-C(=O)NHz, -C(=O)NHR*X, -C(=O)NR*%;, -C(=O)R*M,

-C(=O)R*%, and

-CN;

and additionally, two adjacent groups -R*, if present, may together form:
-0O-CHz-O- or -CH>-CH>-0O-.

A compound according to any one of claims 1 to 21, wherein each -R*, if present,
is independently selected from:

-RXX,
-F, -Cl, -Br, -,
-OH, -OR*,

-CF3, -CHF3, -OCF3;, -OCHF;,
-NH2, -NHR**, -NR**,, -R*™™ and
-CN.

A compound according to any one of claims 1 to 24, wherein each -R**, if present,
is linear or branched saturated C_4alkyl.

A compound according to any one of claims 1 to 25, wherein each -R**V,
if present, is independently -CH=CH: or -CH>-CH=CH..

A compound according to any one of claims 1 to 26, wherein each -R**V,
if present, is independently -CH=CH or -CH>-C=CH.

A compound according to any one of claims 1 to 27, wherein each -R*N, if present,
is -Me.
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41.
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A compound according to any one of claims 1 to 28, wherein each -R*M,
if present, is independently pyrrolidino, piperidino, piperazino, or morpholino, and
is:
optionally substituted with one or more groups selected from:
-R*MM_ _C(=O)R*MM _C(=0)OR*MM and -S({(=0),R*MM,

A compound according to any one of claims 1 to 29, wherein each -R*MM,
if present, is linear or branched saturated C_jalkyl.

A compound according to any one of claims 1 to 30, wherein -R! is -R".

A compound according to any one of claims 1 to 31, wherein -R", if present,
is -R1A,

A compound according to any one of claims 1 to 32, wherein -R"A, if present, is
independently -R*"! or -LA-RA2,

A compound according to any one of claims 1 to 32, wherein -R4, if present,
is -RAM.

A compound according to any one of claims 1 to 32, wherein -R"*, if present,
is -LA-RA2,

A compound according to any one of claims 1 to 34, wherein each -R*, if present,
is -iBu; and is optionally substituted with one or more groups -R*A2,

A compound according to any one of claims 1 to 34, wherein each -R*, if present,
is -sBu; and is optionally substituted with one or more groups -R242.

A compound accerding to any one of claims 1 to 34, wherein each -R”1, if present,
is -iPr; and is optionally substituted with one or more groups -R*2,

A compound according to any one of claims 1 to 33 and 35, wherein each -R"2,
if present, is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

A compound according to any one of claims 1 to 33 and 35, wherein each -R”2,
if present, is independently cyclopropyl.

A compound according to any one of claims 1 to 33, 35, 39, and 40, wherein
each -LA-, if present, is -CH»-.
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A compound according to any one of claims 1 to 41, wherein -R2 is -H.

A compound according to any one of claims 1 to 30, wherein -R! and -R?2, together
with the carbon atom to which they are attached, form a saturated Csecycloalkyl or
a non-aromatic Cs7heterocyclyl, and is optionally substituted with one or more
groups -R¢¢2,

A compound according to any one of claims 1 to 30, wherein -R! and -R?, together
with the carbon atom to which they are attached, form a saturated Csecycloalkyl,
and is optionally substituted with one or more groups -R¢¢2,

A compound according to any one of claims 1 to 30, wherein:
-R' is independently -CH(CH3)CH>CHj3, -CH>CH(CHs3)2, or -CH(CHs)2; and
-R? is -H.

A compound according to any one of claims 1 to 30, wherein:
-R!is independently -CH(CH3)CH2CHs or -CH2CH(CHs)2; and
-R? is -H.

A compound according to any one of claims 1 to 30, wherein:
-R'is -CH2CH{(CH?3)z2; and
-R2is -H.

A compound according to any one of claims 1 to 47, wherein -RM! is -H.
A compound according to any one of claims 1 to 47, wherein -R™2 is -H.
A compound according to any one of claims 1 to 42 and 45 to 47, wherein R2

is -H, and which is a compound selected from compounds of the following
formula, and pharmaceutically acceptable salts, hydrates, and solvates thereof:

A compound according to claim 1, which is selected from compounds of the
following formulae, and pharmaceutically acceptable salts, hydrates, and solvates
thereof. ANASIA-001 through ANASIA-138.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 51, and a pharmaceutically acceptable carrier or diluent.
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A method of preparing a pharmaceutical composition comprising the step of
mixing a compound according to any one of claims 1 to 51, and a
pharmaceutically acceptable carrier or diluent.

A method of inhibiting bacterial aminoacyl-tRNA synthetase, in vitro or in vivo,
comprising contacting the synthetase with an effective amount of a compound
according to any one of claims 1 to 51.

A method of inhibiting bacterial aminoacyl-tRNA synthetase function in a cell,
in vitro or in vivo, comprising contacting the cell with an effective amount of a
compound according to any one of claims 1 to 51.

A compound accerding to any one of claims 1 to 51, for use in a method of
treatment of the human or animal body by therapy.

A compound according to any one of claims 1 to 51, for use in a method of
treatment of a disorder of the human or animal body that is ameliorated by the
inhibition of bacterial aminoacyl-tRNA synthetase.

Use of a compound according to any one of claims 1 to 51, in the manufacture of
a medicament for the treatment of a disorder of the human or animal body that is
ameliorated by the inhibition of bacterial aminoacyl-tRNA synthetase.

A method of treatment of a disorder of the human or animal body that is
ameliorated by the inhibition of bacterial aminoacyl-tRNA synthetase, comprising
administering to a subject in need of treatment a therapeutically-effective amount
of a compound according to any one of claims 1 to 51.

A compound according to any one of claims 1 to 51, for use in a method of
treatment of a bacterial infection.

Use of a compound according to any one of claims 1 to 51 in the manufacture of
a medicament for the treatment of a bacterial infection.

A method of treatment of a disorder of the human or animal body, comprising
administering to a subject in need of treatment a therapeutically-effective amount
of a compound according to any one of claims 1 to 51, wherein the disorder is a
bacterial infection.
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A compound for use according to claim 60, use according to claim 61, or
a method according to claim 62, wherein the bacteria are Gram-positive bacteria.

A compound for use according to claim 60, use according to claim 61, or
a method according to claim 62, wherein the bacteria are Gram-negative bacteria.

A compound for use according to claim 60, use according to claim 61, or
a method according to claim 62, wherein the bacteria are aerobic bacteria.

A compound for use according to claim 60, use according to claim 61, or
a method according to claim 62, wherein the bacteria are anaerobic bacteria.

A compound for use according to claim 60, use according to ¢laim 61, or
a method according to claim 62, wherein the bacteria are intracellular bacteria.

A compound for use according to claim 60, use according to claim 61, or
a method according to claim 62, wherein the bacteria are:
Staphylococci, for example S. aureus;
Enterococci, for example E. faecalis;
Streptococci, for example S. pnieumoniae;
Haemophilus, for example H. influenza;
Moraxella, for example M. catarrhalis;
Kilebsiella, for example K. pneumoniae;
Acinetobacter, for example A. baumanii,
Pseudomonas, for example P. aeruginosa,
Proteus, for example P. mirabilis;
Neisseria, for example Neisseria gonorrhoeae;
Clostridioides, for example Clostridioides difficile;
Campylobacier, for example C. jejuni;
Salmonella, for example S. yphi;
Shigella, for example 5. flexneri;
Enterobacter, for example E. cloacae;
Citrobacter, for example C. freundii;
Serratia, for example Serratia marcescens; or
Escherichia, for example E. coli.
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69. A compound for use according to any one of claims 60 and 63-63,
use according to any one of claims 61 and 63-68,
or a method according to any one of claims 62-68,
wherein the infection is:
5 a central nervous system infection;
an external ear infection;
an infection of the middle ear, including acute ofitis media;
an infection of the cranial sinuses;
an eye infection;
10 an infection of the oral cavity, including an infection of the teeth, gums, or
mucosa,
an upper respiratory tract infection;
a lower respiratory tract infection;
a genitourinary infection;
15 a urinary tract infection;
an intra-abdominal infection;
a gastrointestinal infection;
a gynecological infection;
septicemia,
20 a bone or joint infection
a skin or skin structure infection;
bacterial endocarditis; or
a burn infection.

25
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