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Pyridone derivatives

and their use in the treatment, amelioration or prevention of a viral disease

Field of the invention

The present invention relates to a compound having the general formula (Il), optionally in the

form of a pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug,

tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

oR* o

(1)

which is useful in treating, ameloriating or preventing a viral disease. Furthermore, specific

combination therapies are disclosed.

Background of the invention

In recent years the serious threat posed by influenza virus infection to worldwide public health
has been highlighted by, firstly, the ongoing level transmission to humans of the highly
pathogenic avian influenza A virus H5N1 strain (63% mortality in infected humans,
http://www.who.int/csr/disease/avian_influenza/en/) and secondly, the unexpected emergence

in 2009 of a novel pandemic influenza virus strain A/H1N1 that has rapidly spread around the
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entire world (http://www.who.int/csr/disease/swineflu/en/). Whilst the new virus strain is highly
contagious but currently generally results in relatively mild iliness, the future evolution of this
virus is unpredictable. In a much more serious, but highly plausible scenario, H5N1 and
related highly pathogenic avian influenza viruses could acquire mutations rendering them
more easily transmissible between humans or the new A/H1N1 could become more virulent
and only a single point mutation would be enough to confer resistance to oseltamivir
(Neumann et al., Nature, 2009 (18; 459(7249) 931-939)); as many seasonal H1N1 strains
have recently done (Dharan et al., The Journal of the American Medical Association, 2009
Mar 11; 301 (10), 1034-1041; Moscona et al., The New England Journal of Medicine, 2009
(Mar 5;360(10) pp 953-956)). In this case, the delay in generating and deploying a vaccine (~6
months in the relatively favourable case of A/JH1IN1 and still not a solved problem for H5N1)

could have been catastrophically costly in human lives and societal disruption.

It is widely accepted that to bridge the period before a new vaccine is available and to treat
severe cases, as well as to counter the problem of viral resistance, a wider choice of anti-
influenza drugs is required. Development of new anti-influenza drugs has therefore again
become high priority, having been largely abandoned by the major pharmaceutical companies

once the neuraminidase inhibitors became available.

An excellent starting point for the development of antiviral medication is structural data of
essential viral proteins. Thus, the crystal structure determination of e.g. the influenza virus
surface antigen neuraminidase (Von ltzstein, M. et al., (1993), Nature, 363, pp. 418-423) led
directly to the development of neuraminidase inhibitors with antiviral activity preventing the
release of virus from the cells, however, not the virus production itself. These and their
derivatives have subsequently developed into the anti-influenza drugs, zanamivir (Glaxo) and
oseltamivir (Roche), which are currently being stockpiled by many countries as a first line of
defence against a possible pandemic. However, these medicaments only provide a reduction
in the duration of the clinical disease. Alternatively, adamantanes, the other class of licenced
anti-influenza drugs (e.g.amantadine and rimantadine) target the viral M2 ion channel protein,
which is located in the viral membrane interfering with the uncoating of the virus particle inside
the cell. However, they have not been extensively used due to their side effects and the rapid
development of resistant virus mutants (Magden, J. et al., (2005), Appl. Microbiol. Biotechnol.,
66, pp. 612-621). In addition, more unspecific viral drugs, such as ribavirin, have been shown
to work for treatment of influenza and other virus infections (Eriksson, B. et al., (1977),
Antimicrob. Agents Chemother., 11, pp. 946-951). However, ribavirin is only approved in a few
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countries, probably due to severe side effects (Furuta et al., ANTIMICROBIAL AGENTS AND
CHEMOTHERAPY, 2005, p. 981-986). Clearly, new antiviral compounds are needed,
preferably directed against different targets.

Influenza virus as well as Thogotovirus and isavirus belong to the family of Orthomyxoviridae
which, as well as the family of the Bunyaviridae, including the Hantavirus, Nairovirus,
Orthobunyavirus, and Phlebovirus, amongst others, are negative stranded RNA viruses. Their
genome is segmented and comes in ribonucleoprotein particles that include the RNA
dependent RNA polymerase which carries out (i) the initial copying of the single-stranded
negative-sense viral RNA (VRNA) into viral mRNAs (i.e. transcription) and (ii) the vRNA
replication. This enzyme, a trimeric complex composed of subunits PA, PB1 and PB2, is
central to the life cycle of the virus since it is responsible for the replication and transcription of
viral RNA. In previous work the atomic structure of two key domains of the polymerase, the
mRNA cap-binding domain in the PB2 subunit (Guilligay et al., Nature Structural & Molecular
Biology 2008; May;15(5): 500-506) and the endonuclease-active site residing within the PA
subunit (Dias et al., Nature 2009, 458, 914-918) have been identified and and their molecular
architecture has been characterized. These two sites are critical for the unique “cap-
snatching” mode used to initiate mMRNA transcription that is used by the influenza virus and
certain other virus families of this genus to generate viral mRNAs. A 5' cap is a modified
guanine nucleotide that has been added to the 5' end of a messenger RNA. The 5' cap (also
termed an RNA cap or RNA m7G cap) consists of a terminal 7-methylguanosine residue
which is linked through a 5'-5'-triphosphate bond to the first transcribed nucleotide. The viral
polymerase binds to the 5° RNA cap of cellular mMRNA molecules and cleaves the RNA cap
together with a stretch of 10 to 15 nucleotides. The capped RNA fragments then serve as
primers for the synthesis of viral mRNA (Plotch, S. J. et al., (1981), Cell, 23, pp. 847-858;
Kukkonen, S. K. et al (2005), Arch. Virol., 150, pp. 533-556; Leahy, M. B. et al., (2005), J.
Virol., 71, pp. 8347-8351; Noah, D. L. et al., (2005), Adv. Virus Res., 65, pp. 121-145).

The polymerase complex seems to be an appropriate antiviral drug target since it is essential
for synthesis of viral mMRNA and viral replication and contains several functional active sites
likely to be significantly different from those found in host cell proteins (Magden, J. et al.,
(2005), Appl. Microbiol. Biotechnol., 66, pp. 612-621). Thus, for example, there have been
attempts to interfere with the assembly of polymerase subunits by a 25-amino-acid peptide
resembling the PA-binding domain within PB1 (Ghanem, A. et al., (2007), J. Virol., 81, pp.
7801-7804). Furthermore, the endonuclease activity of the polymerase has been targeted and
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a series of 4-substituted 2,4-dioxobutanoic acid compounds has been identified as selective
inhibitors of this activity in influenza viruses (Tomassini, J. et al., (1994), Antimicrob. Agents
Chemother., 38, pp. 2827-2837). In addition, flutimide, a substituted 2,6-diketopiperazine,
identified in extracts of Delitschia confertaspora, a fungal species, has been shown to inhibit
the endonuclease of influenza virus (Tomassini, J. et al.,, (1996), Antimicrob. Agents
Chemother., 40, pp. 1189-1193). Moreover, there have been attempts to interfere with viral
transcription by nucleoside analogs, such as 2’-deoxy-2’-fluoroguanosine (Tisdale, M. et al.,
(1995), Antimicrob. Agents Chemother., 39, pp. 2454-2458).

It is an object of the present invention to identify further compounds which are effective

against viral diseases and which have improved pharmacological properties.

Summary of the invention

Accordingly, in a first embodiment, the present invention provides a compound having the

general formula (Il).

It is understood that throughout the present specification the term "a compound having the
general formula ()" encompasses pharmaceutically acceptable salts, solvates, polymorphs,
prodrugs, codrugs, cocrystals, tautomers, racemates, enantiomers, or diastereomers or

mixtures thereof unless mentioned otherwise.

A further embodiment of the present invention relates to a pharmaceutical composition
comprising a compound having the general formula (lI) and optionally one or more

pharmaceutically acceptable excipient(s) and/or carrier(s).
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The compounds having the general formula (Il) are useful for treating, ameliorating or

preventing viral diseases.

Detailed description of the invention

Before the present invention is described in detail below, it is to be understood that this
invention is not limited to the particular methodology, protocols and reagents described herein
as these may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to limit the scope of
the present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as

commonly understood by one of ordinary skill in the art.

Preferably, the terms used herein are defined as described in "A multilingual glossary of
biotechnological terms: (IUPAC Recommendations)', Leuenberger, H.G.W, Nagel, B. and
Kolbl, H. eds. (1995), Helvetica Chimica Acta, CH-4010 Basel, Switzerland.

Throughout this specification and 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 or steps. In the following
passages different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects unless clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be combined with

any other feature or features indicated as being preferred or advantageous.

Several documents are cited throughout the text of this specification. Each of the documents
cited herein (including all patents, patent applications, scientific publications, manufacturer's
specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference
in their entirety. Nothing herein is to be construed as an admission that the invention is not

entitled to antedate such disclosure by virtue of prior invention.

Definitions
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The term “alkyl” refers to a saturated straight or branched carbon chain.

The term "cycloalkyl" represents a cyclic version of "alkyl". The term "cycloalkyl" is also meant
to include bicyclic, tricyclic and polycyclic versions thereof. Unless specified otherwise, the

cycloalkyl group can have 3 to 12 carbon atoms.

"Hal" or "halogen" represents F, Cl, Brand I.

"3- to 7-membered carbo- or heterocyclic ring" refers to a three-, four-, five-, six- or seven-
membered ring wherein none, one or more of the carbon atoms in the ring have been
replaced by 1 or 2 (for the three-membered ring), 1, 2 or 3 (for the four-membered ring) 1, 2,
3, or 4 (for the five-membered ring) or 1, 2, 3, 4, or 5 (for the six-membered ring) and 1, 2, 3,
4, 5 or 6 (for the seven-membered ring) of the same or different heteroatoms, whereby the
heteroatoms are selected from O, N and S.

The term “aryl” preferably refers to an aromatic monocyclic ring containing 6 carbon atoms, an
aromatic bicyclic ring system containing 10 carbon atoms or an aromatic tricyclic ring system

containing 14 carbon atoms. Examples are phenyl, naphthyl or anthracenyl, preferably phenyl.

The term “heteroary!” preferably refers to a five-or six-membered aromatic ring wherein one or
more of the carbon atoms in the ring have been replaced by 1, 2, 3, or 4 (for the five-
membered ring) or 1, 2, 3, 4, or 5 (for the six-membered ring) of the same or different
heteroatoms, whereby the heteroatoms are selected from O, N and S. Examples of the
heteroaryl group include pyrrole, pyrrolidine, oxolane, furan, imidazolidine, imidazole,
pyrazole, oxazolidine, oxazole, thiazole, piperidine, pyridine, morpholine, piperazine, and

dioxolane.

The term "hydrocarbon group which contains from 5 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S and which contains at least one ring" refers to any
group having 5 to 20 carbon atoms and optionally 1 to 4 heteroatoms selected from O, N and
2 as long as the group contains at least one ring. The term is also meant to include bicyclic,
tricyclic and polycyclic versions thereof. If more than one ring is present, they can be separate
from each other or be annelated. The ring(s) can be either carbocyclic or heterocyclic and can

be saturated, unsaturated or aromatic. The carbon atoms and heteroatoms can either all be
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present in the one or more rings or some of the carbon atoms and/or heteroatoms can be
present outside of the ring, e.g., in a linker group (such as —(CH),- with p = 1 to 6). Examples
of these groups include —(optionally substituted C5_; cycloalkyl), —(optionally substituted aryl)
wherein the aryl group can be, for example, phenyl, -(optionally substituted biphenyl),
adamantyl, -(Cs.7 cycloalkyl)-aryl as well as the corresponding compounds with a linker.

If a compound or moiety is referred to as being “optionally substituted”, it can in each instance
include 1 or more of the indicated substituents, whereby the substituents can be the same or

different.

The term "pharmaceutically acceptable salt" refers to a salt of a compound of the present
invention. Suitable pharmaceutically acceptable salts include acid addition salts which may,
for example, be formed by mixing a solution of compounds of the present invention with a
solution of a pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid, fumaric
acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid, carbonic
acid or phosphoric acid. Furthermore, where the compound carries an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts (e.g., sodium or
potassium salts); alkaline earth metal saits (e.g., calcium or magnesium salts); and salts
formed with suitable organic ligands (e.g., ammonium, quaternary ammonium and amine
cations formed using counteranions such as halide, hydroxide, carboxylate, sulfate,
phosphate, nitrate, alkyl sulfonate and aryl sulfonate). Illustrative examples of
pharmaceutically acceptable salts include, but are not limited to, acetate, adipate, alginate,
ascorbate, aspartate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, butyrate, calcium edetate, camphorate, camphorsulfonate, camsylate, carbonate,
chloride, citrate, clavulanate, cyclopentanepropionate, digluconate, dihydrochloride,
dodecylisulfate, edetate, edisylate, estolate, esylate, ethanesuifonate, formate, fumarate,
gluceptate, glucoheptonate, gluconate, glutamate, glycerophosphate, glycolylarsanilate,
hemisulfate, heptanoate, hexanoate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride,  hydroiodide, 2-hydroxy-ethanesulfonate, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, lauryl suifate, malate, maleate, malonate,
mandelate, mesylate, methanesulfonate, methylsulfate, mucate, 2-naphthalenesulfonate,
napsylate, nicotinate, nitrate, N-methylglucamine ammonium salt, oleate, oxalate, pamoate
(embonate), palmitate, pantothenate, pectinate, persulfate, 3-phenylpropionate,
phosphate/diphosphate, picrate, pivalate, polygalacturonate, propionate, salicylate, stearate,
sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide, undecanoate,
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valerate, and the like (see, for example, S. M. Berge et al., "Pharmaceutical Salts", J. Pharm.
Sci., 66, pp. 1-19 (1977)).

When the compounds of the present invention are provided in crystalline form, the structure
can contain solvent molecules. The solvents are typically pharmaceutically acceptable
solvents and include, among others, water (hydrates) or organic solvents. Examples of

possible solvates include ethanolates and iso-propanolates.

The term "codrug" refers to two or more therapeutic compounds bonded via a covalent
chemical bond. A detailed definition can be found, e.g., in N. Das et al., European Journal of
Pharmaceutical Sciences, 41, 2010, 571-588.

The term "cocrystal" refers to a multiple component crystal in which all components are solid
under ambient conditions when in their pure form. These components co-exist as a
stoichiometric dr non-stoichometric ratio of a target molecule or ion (i.e., compound of the
present invention) and one or more neutral molecular cocrystal formers. A detailed discussion
can be found, for example, in Ning Shan et al.,, Drug Discovery Today, 13(9/10), 2008,
440-446 and in D. J. Good et al., Cryst. Growth Des., 9(5), 2009, 2252-2264.

The compounds of the present invention can also be provided in the form of a prodrug,
namely a compound which is metabolized in vivo to the active metabolite. Suitable prodrugs
are, for instance, esters. Specific examples of suitable groups are given, among others, in US
2007/0072831 in paragraphs [0082] to [0118] under the headings prodrugs and protecting
groups. Preferred examples of the prodrug include compounds in which R? is replaced by:

P(O)(O)OR"; C(O)OR'; C(O)R"; or C-R%;

wherein R" is selected from Cs_yaryl, Cysalkyl—-Cs_ioaryl, Ci_salkyl, Cq_salkyl(~O—Cy_salkyl),
(with n = 1 to 30), Ci_salkyl-C(O)OR, and Cs_1eary-C(O)OR; and

wherein R® is selected from Cj_salkyl(—O-Cy_salkyl), (with n = 1 to 30), C1_salkyl-C(O)OR,
and Cs_yparyl-C(O)OR.

The group R is H or C4_s alkyl.



10

15

20

25

30

WO 2014/108407 PCT/EP2014/050166

Compounds having the general formula (ll)

The present invention provides a compound having the general formula (Il).

(I1)

The present invention provides a compound having the general formula (ll) in which the

following definitions apply.

X? is NR®, N(R®)C(0), C(ONR®, O, C(0), C(0)0, OC(0); N(R®)SO,, SO.N(R®), S, SO,
or SOy; preferably X® is N(R?) or N(R*®)SO,; more preferably X?° is N(R*®)SO.,.

R® is —H, a —C_s alkyl group or a —C(O)-C1_s alkyl group. In a preferred embodiment R% is
—H, or —(optionally substituted C4_s alkyl); more preferably —H.

R* is —H, a —C4_s alkyl group, or a —C1_¢ alkyl group which is substituted by one or more
halogen atoms; preferably R*" is —H.

R%# is —H, a —Cy_s alkyl group, or a —C4_s alkyl group which is substituted by one or more

halogen atoms; preferably R? is —H.
In one embodiment R?' and R*? can be joined together to form a 3- to 7-membered carbo- or

heterocyclic ring.

R? is —R%, or -X®-R%. In one embodiment R?® is —=R%. In an alternative embodiment, R% is
_X_R®.
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R* is H, or a Cy alkyl group.

R¥ is —H, —(optionally substituted Ci_s alkyl), —(optionally substituted Cs 7 cycloalkyl), —

(optionally substituted aryl), —C1 alkyl-(optionally substituted Cs_; cycloalkyl), or —C4_4

5 alkyl-(optionally substituted aryl). In a preferred embodiment R? is ~H or —(optionally
substituted C1_s alkyl).

R* is —(optionally substituted hydrocarbon group which contains from 5 to 20 carbon atoms

and optionally 1 to 4 heteroatoms selected from O, N and S and which contains at least

10 one ring). Preferably, the at least one ring is aromatic such as an aryl or heteroaryl ring.
More preferably, R% is a hydrocarbon group which contains from 5 to 20 carbon atoms

and optionally 1 to 4 heteroatoms and which contains at least two rings, wherein the
hydrocarbon group can be optionally substituted. Even more preferably, at least one of

the at least two rings is aromatic such as an aryl or heteroaryl ring. Preferred examples

15 of R? can be selected from the group consisting of

G R et
T O O

X is absent, CH;,, NH, C(O)NH, S or O. Furthermore,

20 Y isCH.
In an alternative embodiment, X and Y can be joined together to form an annulated,
carbo- or heterocylic 3- to 8-membered ring which can be saturated or unsaturated.
Specific examples of X-Y include -CH,-, -CH,-CH,-, -O-, and -NH-.

25 Z is O or S.
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11

R is independently selected from —H, —C4_s alkyl, —CF3, —halogen, —CN, —OH, and
—O—C1_5 aIkyI

R% is —H, —-C;_ alkyl, or -(CH,CH,0)H; preferably R¥ is —H, or —C_g alkyl.
R?® is-H, or —Cy_ alkyl.

R is independently selected from -C, alkyl, -C(O)-C4 alkyl, —Hal, —CF3;, —CN,
—-COOR?, —OR%, —(CHy)NR¥R®, —C(O)NR7R®, and -NR?”-C(O)»Cis alkyl.
Preferably R is —Hal, —CF3, or —.CN, more preferably —Hal, or —CF;..

q is 0 to 4.
r is 1 to 3.

The optional substituent of the alkyl group, aryl group, hydrocarbon group and/or cycloalkyl
group is selected from the group consisting of one or more substituents R, which includes
—Ci-6 alkyl, —C(O)-C4s alkyl, —Hal, —CF3, —~CN, ~COOR*, -OR?, —(CH,);NR*’R®, —C(0O)-
NRZR?, and -NR¥-C(0)-Cy alkyl. Preferably, the optional substituent of the aryl group,
hydrocarbon group and/or cycloalkyl group is -halogen (preferably F), -OCH; or -CN.
Preferably, the optional substituent of the alkyl group is selected from the group consisting of
halogen, —CN, -NR?®R?® (wherein each R? is chosen independently of each other), -OH, and
—0-C4_¢ alkyl. Preferably the substituent of the alky! group is —halogen, more preferably F.

The present inventors have surprisingly found that the compounds of the present invention
which have a bulky moiety R® have improved pharmacological properties compared to
corresponding compounds which have a smaller moiety R%. Without wishing to be bound by
theory it is assumed that the viral polymerase protein has a pocket for binding and that the
bulky moiety R? of the compounds of the present invention fills this pocket to a larger extent.
It is further assumed that the larger moiety R? is able to provide more hydrophobic interaction
with the pocket than smaller moieties such as methyl.
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The compounds of the present invention can be administered to a patient in the form of a
pharmaceutical composition which can optionally comprise one or more pharmaceutically

acceptable excipient(s) and/or carrier(s).

The compounds of the present invention can be administered by various well known routes,
including oral, rectal, intragastrical, intracranial and parenteral administration, e.g. intravenous,
intramuscular, intranasal, intradermal, subcutaneous, and similar administration routes. Oral,
intranasal and parenteral administration are particularly preferred. Depending on the route of
administration different pharmaceutical formulations are required and some of those may
require that protective coatings are applied to the drug formulation to prevent degradation of a

compound of the invention in, for example, the digestive tract.

Thus, preferably, a compound of the invention is formulated as a syrup, an infusion or
injection solution, a spray, a tablet, a capsule, a capslet, lozenge, a liposome, a suppository, a
plaster, a band-aid, a retard capsule, a powder, or a slow release formulation. Preferably, the
diluent is water, a buffer, a buffered salt solution or a salt solution and the carrier preferably is

selected from the group consisting of cocoa butter and vitebesole.

Particular preferred pharmaceutical forms for the administration of a compound of the
invention are forms suitable for injectionable use and include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In all cases the final solution or dispersion form must be sterile and
fluid. Typically, such a solution or dispersion will include a solvent or dispersion medium,
containing, for example, water-buffered aqueous solutions, e.g. biocompatible buffers,
ethanol, polyol, such as glycerol, propylene glycol, polyethylene glycol, suitable mixtures
thereof, surfactants or vegetable oils. A compound of the invention can also be formulated into
liposomes, in particular for parenteral administration. Liposomes provide the advantage of
increased half life in the circulation, if compared to the free drug and a prolonged more even

release of the enclosed drug.

Sterilization of infusion or injection solutions can be accomplished by any number of art
recognized techniques including but not limited to addition of preservatives like anti-bacterial
or anti-fungal agents, e.g. parabene, chlorobutanol, phenol, sorbic acid or thimersal. Further,
isotonic agents, such as sugars or salts, in particular sodium chloride, may be incorporated in

infusion or injection solutions.
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Production of sterile injectable solutions containing one or several of the compounds of the
invention is accomplished by incorporating the respective compound in the required amount in
the appropriate solvent with various ingredients enumerated above as required followed by
sterilization. To obtain a sterile powder the above solutions are vacuum-dried or freeze-dried
as necessary. Preferred diluents of the present invention are water, physiological acceptable
buffers, physiological acceptable buffer salt solutions or salt solutions. Preferred carriers are
cocoa butter and vitebesole. Excipients which can be used with the various pharmaceutical

forms of a compound of the invention can be chosen from the following non-limiting list:

a) binders such as lactose, mannitol, crystalline sorbitol, dibasic phosphates, calcium
phosphates, sugars, microcrystalline cellulose, carboxymethyl cellulose, hydroxyethyl
cellulosé, polyvinyl pyrrolidone and the like;

b) lubricants such as magnesium stearate, talc, calcium stearate, zinc stearate, stearic
acid, hydrogenated vegetable oil, leucine, glycerids and sodium stearyl fumarates,

c) disintegrants such as starches, croscarmellose, sodium methyl cellulose, agar,

bentonite, alginic acid, carboxymethyl cellulose, polyvinyl pyrrolidone and the like.

In one embodiment the formulation is for oral administration and the formulation comprises
one or more or all of the following ingredients: pregelatinized starch, talc, povidone K 30,
croscarmellose sodium, sodium stearyl fumarate, gelatin, titanium dioxide, sorbitol,
monosodium citrate, xanthan gum, titanium dioxide, fIavorihg, sodium benzoate and saccharin

sodium.

If a compound of the invention is administered intranasally in a preferred embodiment, it may
be administered in the form of a dry powder inhaler or an aerosol spray from a pressurized
container, pump, spray or nebulizer with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, a hydrofluoro-
alkane such as 1,1,1,2-tetrafluoroethane (HFA 134A™) or 1,1,1,2,3,3,3-heptafluoropropane
(HFA 227EA™), carbon dioxide, or another suitable gas. The pressurized container, pump,
spray or nebulizer may contain a solution or suspension of the compound of the invention,
e.g., using a mixture of ethanol and the propellant as the solvent, which may additionally

contain a lubricant, e.g., sorbitan trioleate.
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Other suitable excipients can be found in the Handbook of Pharmaceutical Excipients,
published by the American Pharmaceutical Association, which is herein incorporated by

reference.

It is to be understood that depending on the severity of the disorder and the particular type
which is treatable with one of the compounds of the invention, as well as on the respective
patient to be treated, e.g. the general health status of the patient, etc., different doses of the
respective compound are required to elicit a therapeutic or prophylactic effect. The
determination of the appropriate dose lies within the discretion of the attending physician. It is
contemplated that the dosage of a compound of the invention in the therapeutic or
prophylactic use of the invention should be in the range of about 0.1 mg to about 1 g of the
active ingredient (i.e. compound of the invention) per kg body weight. However, in a preferred
use of the present invention a compound of the invention is administered to a subject in need
thereof in an amount ranging from 1.0 to 500 mg/kg body weight, preferably ranging from 1 to
200 mg/kg body weight. The duration of therapy with a compound of the invention will vary,
depending on the severity of the disease being treated and the condition and idiosyncratic
response of each individual patient. In one preferred embodiment of a prophylactic or
therapeutic use, from 10 mg to 200 mg of the compound are orally administered to an adult
per day, depending on the severity of the disease and/or the degree of exposure to disease

carriers.

As is known in the art, the pharmaceutically effective amount of a given composition will also
depend on the administration route. In general, the required amount will be higher if the
administration is through the gastrointestinal tract, e.g., by suppository, rectal, or by an
intragastric probe, and lower if the route of administration is parenteral, e.g., intravenous.
Typically, a compound of the invention will be administered in ranges of 50 mg to 1 g/kg body
weight, preferably 10 mg to 500 mg/kg body weight, if rectal or intragastric administration is
used and in ranges of 1 to 100 mg/kg body weight if parenteral administration is used. For
intranasal administration, 1 to 100 mg/kg body weight are envisaged.

If a person is known to be at risk of developing a disease treatable with a compound of the
invention, prophylactic administration of the biologically active blood serum or the
pharmaceutical composition according to the invention may be possible. In these cases the
respective compound of the invention is preferably administered in above outlined preferred
and particular preferred doses on a daily basis. Preferably, from 0.1 mg to 1 g/kg body weight
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once a day, preferably 10 to 200 mg/kg body weight. This administration can be continued
until the risk of developing the respective viral disorder has lessened. In most instances,
however, a compound of the invention will be administered once a disease/disorder has been
diagnosed. In these cases it is preferred that a first dose of a compound of the invention is

administered one, two, three or four times daily.

The compounds of the present invention are particularly useful for treating, ameliorating, or
preventing viral diseases. The type of viral disease is not particularly limited. Examples of
possible viral diseases include, but are not limited to, viral diseases which are caused by
Poxviridae, Herpesviridae, Adenoviridae, Papillomaviridae, Polyomaviridae, Parvoviridae,
Hepadnaviridae, Retroviridae, Reoviridae, Filoviridae, Paramyxoviridae, Rhabdoviridae,
Orthomyxoviridae, Bunyaviridae, Arenaviridae, Coronaviridae, Picornaviridae, Hepeviridae,
Caliciviridae, Astroviridae, Togaviridae, Flaviviridae, Deltavirus, Bornaviridae, and prions.
Preferably viral diseases which are caused by Herpesviridae, Retroviridae, Filoviridae,
Paramyxoviridae, = Rhabdoviridae, = Orthomyxoviridae, = Bunyaviridae,  Arenaviridae,
Coronaviridae, Picornaviridae, Togaviridae, Flaviviridae, more preferably viral diseases which
are caused by orthomyxoviridae.

Examples of the various viruses are given in the following table.

Family Virus (preferred examples)

Poxviridae Smallpox virus
Molluscum contagiosum virus

Herpesviridae Herpes simplex virus

Varicella zoster virus

Cytomegalovirus

Epstein Barr virus

Kaposi's sarcoma-associated herpesvirus

Adenoviridae Human adenovirus A-F
Papillomaviridae Papillomavirus
Polyomaviridae BK-virus

JC-Virsu
Parvoviridae B19 virus

Adeno associated virus 2/3/5

Hepadnaviridae Hepatitis B virus
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Family

Virus (preferred examples)

Retroviridae

Human immunodeficiency virus
types 1/2

Human T-cell leukemia virus
Human foamy virus

Reoviridae Reovirus 1/2/3
Rotavirus A/B/C
Colorado tick fever virus
Filoviridae Ebola virus

Marburg virus

Paramyxoviridae

Parainfluenza virus 1-4
Mumps virus

Measles virus

Respiratory syncytial virus
Hendravirus

Rhabdoviridae

Vesicular stomatitis virus
Rabies virus

Mokola virus

European bat virus
Duvenhage virus

Orthomyxoviridae

Influenza virus types A-C

Bunyaviridae

California encephalitis virus
La Crosse virus

Hantaan virus

Puumala virus

Sin Nombre virus

Seoul virus

Crimean- Congo hemorrhagic fever virus
Sakhalin virus

Rift valley virus

Sandfly fever virus
Uukuniemi virus

Arenaviridae

Lassa virus

Lymphocytic choriomeningitis virus
Guanarito virus

Junin virus,

Machupo virus

Sabia virus

Coronaviridae

Human coronavirus

Picornaviridae

Human enterovirus types A-D (Poliovirus, Echovirus,

Coxsackie virus A/B)
Rhinovirus types A/B/C
Hepatitis A virus

Parechovirus

Food and mouth disease virus

Hepeviridae

Hepatitis E virus
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Family Virus (preferred examples)
Caliciviridae Norwalk virus
Sapporo virus
Astroviridae Human astrovirus 1

Togaviridae Ross River virus
Chikungunya virus
O'nyong-nyong virus
Rubella virus

Flaviviridae Tick-borne encephalitis virus
Dengue virus

Yellow Fever virus
Japanese encephalitis virus
Murray Valley virus

St. Louis encephalitis virus
West Nile virus

Hepatitis C virus

Hepatitis G virus

Hepatitis GB virus

Deltavirus Hepatitis deltavirus
Bornaviridae Bornavirus
Prions

Preferably, the compounds of the present invention are employed to treat influenza. The
present invention covers all virus genera belonging to the family of orthomyxoviridae,
specifically influenza virus type A, B, and C, isavirus, and thogotovirus. Within the present
invention, the term "influenza" includes influenza caused by any influenza virus such as
influenza virus type A, B, and C including their various stains and isolates, and also covers
influenza A virus strains commonly referred to as bird flu and swine flu. The subject to be
treated is not particularly restricted and can be any vvertebrate, such as birds and mammals

(including humans).

Without wishing to be bound by theory it is assumed that the compounds of the present
invention are capable of inhibiting endonuclease activity, particularly that of influenza virus.
More specifically it is assumed that they directly interfere with the N-terminal part of the
influenza virus PA protein, which harbors endonuclease activity and is essential for influenza
virus replication. Influenza virus replication takes place inside the cell within the nucleus. Thus,
compounds designed to inhibit PA endonuclease activity need to cross both the cellular and
the nuclear membrane, a property which strongly depends on designed-in physico-chemical
properties of the compounds. The present invention shows that the claimed compounds have

in vitro endonuclease inhibitory activity and have antiviral activity in vitro in cell-based assays.



10

15

20

25

30

35

WO 2014/108407 PCT/EP2014/050166

18

A possible measure of the in vitro endonuclease inhibitory activity of the compounds having
the formula (ll) is the FRET (fluorescence-resonance energy transfer}-based endonuclease
activity assay disclosed herein. Preferably, the compounds exhibit a % reduction of at least
about 50 % at 25 pyM in the FRET assay. In this context, the % reduction is the % reduction of
the initial reaction velocity (vO) measured as fluorescence increase of a dual-labelled RNA
substrate cleaved by the influenza virus endonuclease subunit (PA-Nter) upon compound
treatment compared to untreated samples. Preferably, the compounds exhibit an ICs of less
than about 40 uM, more preferably less than about 20 uM, in this assay. The half maximal
inhibitory concentration (ICso) is @ measure of the effectiveness of a compound in inhibiting
biological or biochemical function and was calculated from the initial reaction velocities (v0) in

a given concentration series ranging from maximum 100 yM to at least 2 nM.

The compounds having the general formula (IlI) can be used in combination with one or more
other medicaments. The type of the other medicaments is not particularly limited and will
depend on the disorder to be treated. Preferably, the other medicament will be a further
medicament which is useful in treating, ameliorating or preventing a viral disease, more
preferably a further medicament which is useful in treating, ameliorating or preventing
influenza that has been caused by influenza virus infection and conditions associated with this
viral infection such as viral pneumonia or secondary bacterial pneumonia and medicaments to
treat symptoms such as chills, fever, sore throat, muscle pains, severe headache, coughing,
weakness and fatigue. Furthermore, the compounds having the general formula (l) can be

used in combination with anti-inflammatories.

The following combinations of medicaments are envisaged as being particularly suitable:

(i) The combination with endonuclease and cap-binding inhibitors (particularly targeting
influenza). The endonuclease inhibitors are not particularly limited and can be any
endonuclease inhibitor, particularly any viral endonuclease inhibitor. Preferred
endonuclease inhibitors are those as defined in the US applications with the serial
numbers 61/5650,045 (filed on October 21, 2011), 61/650,713 (filed on May 23, 2012),
61/650,725 (filed on May 23, 2012) and 61/679,968 (filed on August 6, 2012). The
complete disclosure of these applications is incorporated herein by reference. In
particular, all descriptions with respect to the general formula of the compounds
according to these US applications, the preferred embodiments of the various
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substituents as well as the medical utility and advantages of the compounds are

incorporated herein by reference.

Further preferred endonuclease inhibitors are the compounds having the general
formula () as defined in the copending application with attorney's docket number
U2797 US, and the compounds having the general formula (V) as defined in the
copending application with attorney's docket number U2799 US, which were filed on
even date herewith, the complete disclosure of which is incorporated by reference. In
particular, all descriptions with respect to the general formula of these compounds, the
preferred embodiments of the various substituents as well as the medical utility and
advantages of the compounds are incorporated herein by reference. These compounds
can be optionally in the form of a pharmaceutically acceptable salt, solvate, polymorph,
codrug, cocrystal, prodrug, tautomer, racemate, enantiomer, or diastereomer or mixture

thereof.

The cap-binding inhibitors are not particularly limited either and can be any cap-binding
inhibitor, particularly any viral cap-binding inhibitor. Preferred cap-binding inhibitors are
those having the general formula (II) as defined in US application 61/550,057 (filed on
October 21, 2011) and/or the compounds disclosed in W0O2011/000566, the complete
disclosure of which is incorporated by reference. In particular, all descriptions with
respect to the general formula of the compounds according to US 61/550,057 or
WO02011/000566, the preferred embodiments of the various substituents as well as the

medical utility and advantages of the compounds are incorporated herein by reference.

Widespread resistance to both classes of licensed influenza antivirals (M2 ion channel
inhibitors (adamantanes) and neuraminidase inhibitors (e.g. oseltamivir)) occurs in both
pandemic and seasonal emerging influenza strains, rendering these drugs to be of
marginal utility in the treatment modality. For M2 ion channel inhibitors, the frequency of
viral resistance has been increasing since 2003 and for seasonal influenza A/H3NZ2,
adamantanes are now regarded as ineffective. Virtually all 2009 H1N1 and seasonal
H3N2 strains are resistant to adamantanes (rimantadine and amantadine), and for
oseltamivir, the most widely prescribed neuraminidase inhibitor (NAI), the WHO reported
on significant emergence of influenza A/H1N1 resistance starting in the influenza
season 2007/2008; and for the second and third quarters of 2008 in the southern
hemisphere. Even more serious numbers were published for the fourth quarter of 2008
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(northern hemisphere) where 95% of all tested isolates revealed no oseltamivir-
susceptibility. Considering the fact that now most national governments have been
stockpiling NAls as part of their influenza pandemic preparedness plan, it is obvious that
the demand for new, effective drugs is growing significantly. To address the need for
more effective therapy, preliminary studies using double or even triple combinations of
antiviral drugs with different mechanisms of action have been undertaken. Adamantanes
and neuraminidase inhibitors in combination were analysed in vitro and in vivo and were
found to act highly synergistically. However, it is known that for both types of antivirals
resistant viruses emerge rather rapidly and this issue is not tackled by combining these

established antiviral drugs.

Influenza virus polymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuclease active
sites of the viral polymerase severely attenuate virus infection by stopping the viral
reproductive cycle. These two targets are located within distinct subunits of the
polymerase complex and thus represent unique drug targets. Due to the fact that both
functions are required for the so-called “cap-snatching” mechanism which is essential for
viral transcription, concurrent inhibition of both functions is expected to act highly
synergistically. This highly efficient drug combination would result in lower substance
concentrations and hence improved dose-response-relationships and better side effect
profiles.

Both active sites are highly conserved among all influenza A strains (e.g., avian and
human) and even influenza B viruses, and hence this high degree of sequence
conservation underpins the perception that these targets are not likely to trigger rapid
resistant virus generation. Additionally, close interaction with host proteins render these
viral proteins less prone to mutations. Thus, endonuclease and cap-binding inhibitors
individually and in combination are ideal drug candidates to combat both seasonal and

pandemic influenza, irrespectively of the virus strain.

The combination of an endonuclease inhibitor and a cap-binding inhibitor or a dual
specific polymerase inhibitor targeting both the endonuclease active site and the cap-
binding domain would be effective against virus strains resistant against adamantanes
and neuraminidase inhibitors and moreover combine the advantage of low susceptibility

to resistance generation with activity against a broad range of virus strains.
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The combination of inhibitors of different antiviral targets (particularly targeting influenza
virus) focusing on the combination with (preferably influenza virus) polymerase inhibitors
as dual or multiple combination therapy. Influenza virus polymerase inhibitors are novel
drugs targeting the transcription and replication activity of the polymerase. Selective
inhibitors against the viral polymerase severely attenuate virus infection by stopping the
viral reproductive cycle. The combination of a polymerase inhibitor specifically
addressing a viral intracellular target with an inhibitor of a different antiviral target is
expected to act highly synergistically. This is based on the fact that these different types
of antiviral drugs exhibit completely different mechanisms of action requiring different
pharmacokinetics properties which act advantageously and synergistically on the

antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the first group of polymerase inhibitors
(e.g., cap-binding and endonuclease inhibitors) is combined with at least one compound

selected from the second group of polymerase inhibitors.

The first group of polymerase inhibitors which can be used in this type of combination
therapy includes, but is not limited to, the compounds having the formula (Il).

The second group of polymerase inhibitors which can be used in this type of
combination therapy includes, but is not limited to, the compounds having the general
formula () as defined in the US application with the serial number 61/550,045 filed on
October 21, 2011, the compounds having the general formula (ll) as defined in US
application 61/550,057 filed on October 21, 2011, the compounds disclosed in
WO 2011/000566, WO 2010/110231, WO 2010/110409, WO 2006/030807 or US
5,475,109 as well as flutimide and analogues, favipiravir and analogues,
epigallocatechin gallate and analogues, as well as nucleoside analogs such as

ribavirine.
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The combination of polymerase inhibitors with neuraminidase inhibitors

Influenza virus polymerase inhibitors are novel drugs targeting the transcription and
replication activity of the polymerase. The combination of a polymerase inhibitor
specifically addressing a viral intracellular target with an inhibitor of a different
extracellular antiviral target, especially the (e.g., viral) neuraminidase is expected to act
highly synergistically. This is based on the fact that these different types of antiviral
drugs exhibit completely different mechanisms of action requiring different
pharmacokinetic properties which act advantageously and synergistically on the antiviral
efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the above mentioned first group of

polymerase inhibitors is combined with at least one neuraminidase inhibitor.

The neuraminidase inhibitor (particularly influenza neuramidase inhibitor) is not
specifically limited. Examples include zanamivir, oseltamivir, peramivir, KDN DANA,

FANA, and cyclopentane derivatives.

The combination of polymerase inhibitors with M2 channel inhibitors

Influenza virus polymerase inhibitors are novel drugs targeting the transcription and
replication activity of the polymerase. The combination of a polymerase inhibitor
specifically addressing a viral intracellular target with an inhibitor of a different
extracellular and cytoplasmic antiviral target, especially the viral M2 ion channel, is
expected to act highly synergistically. This is based on the fact that these different types
of antiviral drugs exhibit completely different mechanisms of action requiring different
pharmacokinetic properties which act advantageously and synergistically on the antiviral
efficacy of the combination.
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This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the above mentioned first group of
polymerase inhibitors is combined with at least one M2 channel inhibitor.

The M2 channel inhibitor (particularly influenza M2 channel inhibitor) is not specifically

limited. Examples include amantadine and rimantadine.

The combination of polymerase inhibitors with alpha glucosidase inhibitors

Influenza virus polymerase inhibitors are novel drugs targeting the transcription and
replication activity of the polymerase. The combination of a polymerase inhibitor
specifically addressing a viral intracellular target, with an inhibitor of a different host-cell
target, especially alpha glucosidase, is expected to act highly synergistically. This is
based on the fact that these different types of antiviral drugs exhibit completely different
mechanisms of action requiring different pharmacokinetic properties which act

advantageously and synergistically on the antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for
combinations of inhibitors of cellular targets interacting with viral replication with

polymerase inhibitors.

Typically, at least one compound selected from the above-mentioned first group of

polymerase inhibitors is combined with at least one alpha glucosidase inhibitor.

The alpha glucosidase inhibitor is not specifically limited. Examples include the
compounds described in Chang et al., Antiviral Research 2011, 89, 26-34.
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The combination of polymerase inhibitors with ligands of other influenza targets

Influenza virus polymerase inhibitors are novel drugs targeting the transcription and
replication activity of the polymerase. The combination of a polymerase inhibitor
specifically addressing a viral intracellular target with an inhibitor of different
extracellular, cytoplasmic or nucleic antiviral targets is expected to act highly
synergistically. This is based on the fact that these different types of antiviral drugs
exhibit completely different mechanisms of action requiring different pharmacokinetic
properties which act advantageously and synergistically on the antiviral efficacy of the
combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically at least one compound selected from the above mentioned first group of

polymerase inhibitors is combined with at least one ligand of another influenza target.

The ligand of another influenza target is not specifically limited. Examples include
compounds acting on the sialidase fusion protein (e.g., Fludase (DAS181), siRNAs and
phosphorothioate oligonucleotides), signal transduction inhibitors (e.g., ErbB tyrosine
kinase, Abl kinase family, MAP kinases, PKCa-mediated activation of ERK signalling) as

well as interferon (inducers).

The combination of (preferably influenza) polymerase inhibitors with a compound used
as an adjuvant to minimize the symptoms of the disease (antibiotics, anti-inflammatory
agents like COX inhibitors (e.g., COX-1/COX-2 inhibitors, selective COX-2 inhibitors),
lipoxygenase inhibitors, EP ligands (particularly EP4 ligands), bradykinin ligands, and/or
cannabinoid ligands (e.g., CB2 agonists)). Influenza virus polymerase inhibitors are
novel drugs targeting the transcription and replication activity of the polymerase.. The
combination of a polymerase inhibitor specifically addressing a viral intracellular target
with a compound used as an adjuvance to minimize the symptoms of the disease

address the causative and symptomatic pathological consequences of viral infection.
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This combination is expected to act synergistically because these different types of
drugs exhibit completely different mechanisms of action requiring different
pharmacokinetic properties which act advantageously and synergistically on the antiviral

efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described above for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Various modifications and variations of the invention will be apparent to those skilled in the art
without departing from the scope of the invention. Although the invention has been described
in connection with specific preferred embodiments, it should be understood that the invention
as claimed should not be unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the invention which are obvious to those

skilled in the relevant fields are intended to be covered by the present invention.

The following examples are merely illustrative of the present invention and should not be

construed to limit the scope of the invention as indicated by the appended claims in any way.

EXAMPLES

FRET endonuclease activity assay

The influenza A virus (IAV) PA-Nter fragment (amino acids 1 — 209) harboring the influenza
endonuclease activity was generated and purified as described in Dias et al., Nature 2009;
Apr 16; 458(7240), 914-918. The protein was dissolved in buffer containing 20mM Tris pH 8.0,
100mM NaCl and 10mM B-mercaptoethanol and aliquots were stored at —20 °C.

A 20 bases dual-labelled RNA oligo with 5°-FAM fluorophore and 3-BHQ1 quencher was
used as a substrate to be cleaved by the endonuclease activity of the PA-Nter. Cleavage of
the RNA substrate frees the fluorophore from the quencher resulting in an increase of the
fluorescent signal.
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All assay components were diluted in assay buffer containing 20mM Tris-HCI pH 8.0, 100mM
NaCl, 1mM MnCl,, 10mM MgCl, and 10mM B-mercaptoethanol. The final concentration of PA-
Nter was 0.5uM and 1.6uM RNA substrate. The test compounds were dissolved in DMSO and
generally tested at two concentrations or a concentration series resulting in a final plate well
DMSO concentration of 0.5 %. In those cases where the compounds were not soluble at that
concentration, they were tested at the highest soluble concentration.

5ul of each compound dilution was provided in the wells of white 384-well microtiter plates
(PerkinElmer) in eight replicates. After addition of PA-Nter dilution, the plates were sealed and
incubated for 30min at room temperature prior to the addition of 1.6uM RNA substrate diluted
in assay buffer. Subsequently, the increasing fluorescence signal of cleaved RNA was
measured in a microplate reader (Synergy HT, Biotek) at 485nm excitation and 535nm
emission wavelength. The kinetic read interval was 35sec at a sensitivity of 35. Fluorescence
signal data over a period of 20min were used to calculate the initial velocity (v0) of substrate
cleavage. Final readout was the % reduction of vO of compound-treated samples compared to
untreated. The half maximal inhibitory concentration (1Cso) is @ measure of the effectiveness of
a compound in inhibiting biological or biochemical function and was calculated from the initial
reaction velocities (v0) in a given concentration series ranging from maximum 100 uM to at
least 2 nM.
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OH O
OH O
O O ¥ N/CH3
“CH,
~N-NcH
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O @ 10 uM 0=8=0 @ 10 pM
(16-01)
OH O 5 OH O o
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x No
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HN NH S
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OH O OH O
(@) .CH
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x N\CH3 CH3
HN N HN e
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QL. ©ﬂ
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N s N
“CHs “CH,
o) il
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Synthetic pathway
Scheme 1:
OH NaN OH
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: z - —_—
O A T ol SN N~
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HO Cl N3 Ng
1 ) 3 4
PPh,, THF oBn ArSO,CI 6 Qe H,SO,, ACOH 4
3 ’ g 2 1 1 C 1
o o) 250, O HCHO, NaOH,
H,0 % Py, DCM Z 80°C, 24 h ~ dioxane
Reflux, RT, 16 h, 60-85% 6h, RT
16 h, 48% 32.64% 38.62%
H,N HN HN
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Ar Ar
7-01 8-01
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Experimental:
Preparation of (2):
OH
y o)
Oz

o]
2-Chloromethyl-5-hydroxy-pyran-4-one

To a stirred solution of 5-hydroxy-2-hydroxymethyl-pyran-4-one (1) (100.0 g, 703.68 mmol) in
dichloromethane (750 mL) was added SOCI, (102.0 mL) very slowly and the reaction mixture
was stirred at room temperature for 16 h. After completion of the reaction, the solvent was
evaporated to remove volatile compounds under reduced pressure to get a crude compound.
It was then purified by hexane wash to get 2-chloromethyl-5-hydroxy-pyran-4-one (2) (70.0 g,
61.96 %) as an off white solid.

LC-MS: 161.2 (M+H).

Preparation of (3):

2-Azidomethyl-5-hydroxy-pyran-4-one

To a stirred solution of 2-chloromethyl-5-hydroxy-pyran-4-one (2) (105.0 g, 656.2 mmol) in
DMF (600 mL) was added NaN3; (65.45 g, 8563.12 mmol) and the reaction mixture was stirred
at room temperature for 16 h. After completion of the reaction, the reaction mixture was diluted
with water and extracted with ethyl acetate. Then, the combined organic layer was washed
with water and brine, and dried over Na,SO, and concentrated under reduced pressure to get
2-azidomethyl-5-hydroxy-pyran-4-one (3) (70.0 g, 63.83 %) as a light brown solid.
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LC-MS: 168.2 (M+H).
Preparation of (4):
OBn
yZ o
ORGP~

2-Azidomethyl-5-benzyloxy-pyran-4-one

To a stirred solution of 2-azidomethyl-5-hydroxy-pyran-4-one (3) (70.0 g, 419.1 mmol) in
methanol (500 mL) was added NaOH (20 g, 502.9 mmol, 2M) and benzyl bromide (60.14 mL,
502.9 mmol) and the reaction mixture was stirred at room temperature for 1 h. After
completion of the reaction, solvent was evaporated to remove volatile compounds under
reduce pressure, then it was diluted with water and extracted with ethyl acetate. Then the
combined organic layer was washed with water and brine, dried over Na,SO,, concentrated
under reduced pressure and purified using normal column chromatography (using 20% ethyl
acetate in hexane) to get 2-azidomethyl-5-benzyloxy-pyran-4-one (4) (60.0 g, 55.0 %) as a
light brown solid.

LC-MS: 258.0 (M+H).

Preparation of (5):

2-Aminomethyl-5-benzyloxy-pyran-4-one

To a stirred solution of 2-azidomethyl-5-benzyloxy-pyran-4-one (4) (30.0 g, 116.7 mmol) in
tetrahydrofuran (500 mL) were added triphenyl phosphine (61.16 g, 233.46 mmol) and water
(5.2 mL) and the mixture was refluxed for 16 h. After completion of the reaction, solvent was
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evaporated under reduced pressure, then it was purified by normal column chromatography to
get (2-aminomethyl-5-benzyloxy-pyran-4-one (5) (13.0 g, 48.16 %) as a brown solid.

LC-MS: 232.2 (M+H).

Preparation of (7-01):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide

To a stirred solution of 2-aminomethyl-5-benzyloxy-pyran-4-one (5) (4.4 gm, 19.05 mmol) in
dichloromethane (100 mL) was added pyridine (6.15 mL, 76.19 mmol) under ice cold
conditions, followed by addition of benzene sulfonyl chloride (6-01) (6.07 mL, 47.62 mmol)
and the reaction mixture was stirred at room temperature for 16 h. After completion of the
reaction, it was quenched with water and extracted with ethyl acetate. The combined organic
layer was washed with saturated NaHCOj;, water and brine, dried over Na;SO, and
concentrated under reduced pressure. It was then purified using normal column
chromatography to get N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide (7-
01) (2.3 gm, 32.51 %) as an off white solid.

LCMS: 372.0 (M+H).
Preparation of (8-01):

@'(IS?—H 0
0 \—QOH

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide
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N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide (7-01) (2.0 g, 5.39 mmol)
was dissolved in acetic acid (25.0 mL) and sulfuric acid (0.058 mL) was added, then the
reaction mixture was heated up to 80 °C for 24 h. After completion of the reaction, the mixture
was cooled to room temperature and concentrated under vacuum. It was then diluted with
water and extracted with ethyl acetate. The combined organic layer was washed with water
and brine, dried over Na,SO, and concentrated under reduced pressure. It was then purified
by washing with hexane to get N-(5-hydroxy-4-oxo-4H-pyran-2-yimethyl)-benzene
sulfonamide (8-01) (1.3 gm, 85.53 %) as a brown solid.

LCMS: 282.0 (M+H).

Preparation of (9-01):

I AN
\ OH

O

N-(5-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide

To a stirred solution of N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide (8-01)
(1.1 g, 3.92 mmol) in dioxane (20 mL) were added 37 % formaldehyde solution (0.47 mL, 4.69
mmol) and aqueous NaOH (1.95 mL, 3.92 mmol, 2M) and the mixture was stirred for 6 h at
room temperature. After completion of the reaction, it was concentrated under vacuum to get a
crude compound. It was then purified using normal column chromatography to get N-(5-
hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide (9-01) (470.0 mg,
38.57 %) as a white solid.

LCMS: 312.2 (M+H).

Preparation of (10-01):

11
S N
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N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide

To a stirred solution of N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzene
sulfonamide (9-01) (1.7 g, 5.46 mmol) in methanol (30 mL) aqueous NaOH (218.4 mg, 5.46
mmol, 2M) was added. After heating to reflux, benzyl bromide (0.654 mL, 5.46 mmol) was
added and heating was continued for 24 h. After completion of the reaction, the mixture was
concentrated to remove methanol, then diluted with water and extracted with
dichloromethane. The combined organic layer was washed with saturated NaHCO; solution,
water and brine, dried over Na,SO,4 and concentrated under reduced pressure. It was then
purified using normal column chromatography to get N-(5-benzyloxy-6-hydroxymethyl-4-oxo-
4H-pyran-2-ylmethyl)-benzene sulfonamide (10-01) (1.02 gm, 46.48 %) as a white solid.

LCMS: (M+H: 402.0).

Preparation of (11-01):

N=0
ZT
o

O-

O

~
o
5

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-benzene sulfonamide

To a stirred solution of N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzene
sulfonamide (10-01) (2.8 g, 6.98 mmol) in ethyl acetate (100 mL) IBX (2-iodoxy benzoic acid)
(5.86 gm, 20.95 mmol) was added and the reaction mixture was heated up to 60 °C for 6 h.
After completion of the reaction, the reaction mixture was filtered and concentrated to get the
crude compound. It was then purified using normal column chromatography to get N-(5-
be.nzyloxy-6-formyl-4-oxo-4H-pyran—2—ylmethy|)-benzene sulfonamide (11-01) (2.0 g, 71.71 %)
as a gummy liquid.

LCMS: (M+H: 400.0).
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Preparation of (12-01):

nN=0

O-

O=
=

6-(Benzene sulfonyl amino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-carboxylic acid

To a stirred solution of N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-benzene
sulfonamide (11-01) (700.0 mg, 1.75 mmol) in acetone (10 mL) and water (15 mL) were added
sulfamic acid (240.45 mg, 2.45 mmol) and sodium chlorite (166.6 mg, 1.84 mmol) and the
reaction mixture was allowed to stir for 16 h at room temperature. After completion of the
reaction, the solvent and the volatile substances were removed and extracted with
dichloromethane. The combined organic layer was washed with saturated ammonium chloride
solution, water and then brine, dried over Na,SO, and concentrated under reduced pressure
to get 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-carboxylic acid (12-
01) (640.0 mg, 87.82 %) as a white solid.

LCMS: 414.2 (M-H).

Preparation of (13-01):

6-(Benzene sulfonyl amino-methyl)-3-benzyloxy-1-methyl-4-oxo-1, 4-dihydro-pyridine-2-
carboxylic acid

To a stirred solution of 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-
carboxylic acid (12-01) (640.0 mg, 1.54 mmol) in MeOH (5.0 mL) was added methylamine
(2 M in methanol, 2.0 mL) at room temperature and the mixture was stirred for 6 h at room
temperature. After completion of the reaction, the solvent was removed under reduced
pressure to get the crude compound. It was then purified using normal column
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chromatography to get 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-01) (430.0 mg, 65.08 %) as a yellow solid.

LCMS: (M+H: 429.0).

Preparation of (14-01):

HO
O
§—N N N
O \ OH

(@]

6-(Benzenesulfonyl amino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid

To a stirred solution of 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-methyl-4-0x0-1,4-
dihydro-pyridine-2-carboxylic acid (13-01) (430.0 mg, 1.005 mmol) in acetic acid (15 mL) was
added sulfuric acid (0.011 mL) and the reaction mixture was heated at 80 °C for 24 h. After
completion of the reaction, it was concentrated and the reaction mixture was quenched with
ice and solid was precipitated. Resulted solid was filtered and dried to get the crude product. It
was then washed with 20 % methanol and ethyl acetate to get 6-(benzene sulfonyl amino-
methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01) (160.0 mg,
47.07 %) as an off white solid.

LCMS: 338.8 (M+H).

Preparation of (7-02):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide
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N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide  (7-02) (22.0 g,
64.32 %) was synthesized as a light brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one
(5) (20.5 g, 88.74 mmol) and 2-methyl-benzenesulfonyl chloride (6-02) (20.23 g, 106.49 mmol)
following the procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-yimethyl)-
benzenesulfonamide (7-01).

LC-MS: 386.0 (M+H).

Preparation of (8-02):

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide
N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide  (8-02) (14.0 g,
crude) was synthesized as a light brown solid from N-(5-benzyloxy-4-oxo-4H-pyran-2-
ylmethyl)-2-methyl-benzenesulfonamide (7-02) (22.0 g, 57.14 mmol) following the procedure
described for N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 296.2 (M+H).

Preparation of (9-02):

O
=~
o
X

N-(56-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-2-methyl-benzenesulfonamide
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N-(5-Hydroxy-6-hydroxymethyl-4-0x0-4 H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide (9-
02) (9.0 g, 62.78 %) was synthesized as a white solid from N-(5-hydroxy-4-oxo-4H-pyran-2-
ylmethyl)-2-methyl-benzenesulfonamide (8-02) (13.0 g, 44.06 mmol) following the procedure
described for N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide
(9-01).

LC-MS: 326.2 (M+H).

Preparation of (10-02):

»n=0

&t

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide

O

=
O
(SD

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide
(10-02) (4.7 g, 40.85 %) was synthesized as a white solid from N-(5-hydroxy-6-hydroxymethyl-
4-0x0-4H-pyran-2-ylmethyl)-2-methyl-benzenesulfonamide (9-02) (9.0 g, 27.69 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 416.0 (M+H).

Preparation of (11-02):

ZT

H
as :
O

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-2-methyl-benzenesuifonamide

O:(/IJ:O
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N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-2-methyl-benzenesulfonamide  (11-02)
(2.8 g, 66.92 %) was synthesized as a white solid from N-(5-benzyloxy-6-hydroxymethyl-4-
oxo-4H-pyran-2-yimethyl)-2-methyi-benzenesulfonamide (10-02) (4.2 g, 10.12 mmol) following
the  procedure described for  N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-
benzenesulfonamide (11-01).

LC-MS: 414.0 (M+H).

Preparation of (12-02):

=0

HO
e
|_N O \

3-Benzyloxy-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-4 H-pyran-2-carboxylic acid

o

=
)
5

3-Benzyloxy-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-02)
(2.0 g, crude) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-
2-ylmethyl)-2-methyl-benzenesulfonamide (11-02) (2.8 g, 6.74 mmol) following the procedure
described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-carboxylic acid
(12-01).

LC-MS: 430.0 (M+H).

Preparation of (13-02):

=0

HO
@ v
3N N\

o

=
o
5

3-Benzyloxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid
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3-Benzyloxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (13-02) (1.8 g, 87.26 %) was synthesized as a yellow solid from 3-benzyloxy-4-
oxo-6-[(toluene-2-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-02) (2.0 g, 4.6 mmol)
following the procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-
4-ox0-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 443.0 (M+H).

Preparation of (14-02):

=n=0
ZT

HO
st e
|N\

O
=

©)

I

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-

carboxylic acid

3-Hydroxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (30.0 mg, 9.41 %, purified by Prep-HPLC) was synthesized as an off white
solid from  3-benzyloxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-
pyridine-2-carboxylic acid (13-02) (400.0 mg, 0.905 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-02).

LC-MS: 3563.0 (M+H).

Preparation of (7-03):
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N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide (7-03) (26.0 g,
59.19 %) was synthesized as a light brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one
(5) (256.0 g, 108.2 mmol) and 2-chloro-benzenesulfony! chloride (6-03) (27.2 9,129.87 mmol)
following the procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (7-01).

LC-MS: 406.0 (M+H).

Preparation of (8-03):
Cl

O3 e
¢ \—QOH
0]

2-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide

O

2-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-yImethyl)-benzenesulfonamide (8-03) (15.0 g, crude)
was synthesized as a light brown solid from N-(5-benzyloxy-4-ox0-4H-pyran-2-ylmethyl)-2-
chloro-benzenesulfonamide (7-03) (26.0 g, 64.19 mmol) following the procedure described for
N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 314.2 (M-H).

Preparation of (9-03):
Cl

-

OH

O=0n=0
~
P4
O
m
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2-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide

2-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide (9-
03) (8.0 g, 48.59 %) was synthesized as a white solid from 2-chloro-N-(5-hydroxy-4-oxo-4H-
pyran-2-ylmethyl)-benzenesulfonamide (8-03) (15.0 g, 47.61 mmol) following the procedure
described for N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide
(9-01).

LC-MS: 346.0 (M+H).

Preparation of (10-03):
Cl

-

=n=0

O

=
o
5

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide
(10-03) (3.5 g, 35.0 %) was synthesized as a white solid from 2-chloro-N-(5-hydroxy-6-
hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (9-03) (8.0 g, 23.18 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 436.0 (M+H).

Preparation of (11-03):
Cl H

-

O=U|)=O
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N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-2-chloro-benzenesulfonamide ~ (11-03)
(2.8 g, 85.07 %) was synthesized as a brown sticky solid from N-(5-benzyloxy-6-
hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-2-chloro-benzenesulfonamide (10-03) (3.3 g, 7.58
mmol) following the procedure described for N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (11-01).

LC-MS: 433.8 (M+H).

Preparation of (12-03):
Cl HO

O

O=C{J =0
ZT
o

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-4-oxo-4H-pyran-2-carboxylic acid

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-4-oxo0-4H-pyran-2-carboxylic acid
(12-03) (2 g, crude) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-oxo-4H-
pyran-2-ylmethyl)-2-chloro-benzenesulfonamide (11-03) (2.8 g, 6.46 mmol) following the
procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-
carboxylic acid (12-01).

LC-MS: 450.0 (M+H).

Preparation of (13-03):
Cl HO

-

O:(I|J=O
ZT
= 2/
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3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-0x0-1,4-dihydro-pyridine-
2-carboxylic acid (13-03) (1.7 g, 77.6 %) was synthesized as a white solid from 3-benzyloxy-6-
[(2-chloro-benzenesulfonylamino)-methyl]-4-oxo-4H-pyran-2-carboxylic acid (12-03) (2.0 g,
4.45 mmol) following the procedure described for 6-(benzenesulfonylamino-methyl)-3-
benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 463.0 (M+H).

Preparation of (14-03):

Cl HO
O
§—N N N
0] \ OH
0]

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-03) (120.0 mg, 37.18 %, purified by Prep-HPLC) was synthesized as a
white solid from 3-benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-03) (400.0 mg, 0.866 mmol) following the procedure
described for 6-(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid (14-01).

LC-MS: 373.4 (M+H).
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Preparation of (7-04):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide

N-(5-Benzyloxy-4-oxo-4H-pyran-2-yimethyl)-3-methyl-benzenesulfonamide (7-04) (24.0 g,
57.60 %) was synthesized as a light brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one
(8) and 3-methyl-benzenesulfonyl chloride (6-04) (24.67 g, 129.87 mmol) following the
procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (7-
01).

LC-MS: 386.0 (M+H).

Preparation of (8-04):

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide (8-04) (15 g, crude)
was synthesized as a light brown solid from N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-3-
methyl-benzenesulfonamide (7-04) (24.0 g, 62.33 mmol) following the procedure described for
N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 296.2 (M+H).
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Preparation of (9-04):

OH

n=0
ZT

O

N-(5-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide

O

N-(5-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide (9-
04) (7.5 g, 45.34 %) was synthesized as a white solid from N-(5-hydroxy-4-oxo-4H-pyran-2-
ylmethyl)-3-methyl-benzenesulfonamide (8-04) (15.0 g, 50.84 mmol) following the procedure
described for N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide
(9-01).

LC-MS: 326.2 (M+H).

Preparation of (10-04):

({)O
ZT

OH

O

O
O

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide

)

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethy!)-3-methyl-benzenesulfonamide
(10-04) (2.6 g, 27.12 %) was synthesized as a white solid from N-(5-hydroxy-6-hydroxymethyl-
4-0x0-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide (9-04) (7.5 g, 23.07 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 415.8 (M+H).
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H
@ ’
& O\

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide

Preparation of (11-04):

=0
ZT

O

=
@)
(50

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide  (11-04)
(1.8 g, 75.28 %) was synthesized as a white solid from N-(5-benzyloxy-6-hydroxymethyl-4-
oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide (10-04) (2.4 g, 5.78 mmol) following
the procedure described for  N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (11-01).

Preparation of (12-04):

3-Benzyloxy-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid

3-Benzyloxy-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-04)
(1.6 g, crude) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-
2-ylmethyl)-3-methyi-benzenesulfonamide (11-04) (1.8 g, 4.35 mmol) following the procedure
described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-carboxylic acid
(12-01).

LC-MS: 429.8 (M+H).
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Preparation of (13-04):

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-

carboxylic acid

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (13-04) (1.3 g, 78.77 %) was synthesized as a white solid from 3-benzyloxy-4-
ox0-6-[(toluene-3-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-04) (1.6 g, 3.73
mmol) following the procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 443.2 (M+H).

Preparation of (14-04):

ZT

HO
st i
' \

OH

O
/Z/

3-Hydroxy-1-methyl-4-ox0-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid

3-Hydroxy-1-methyl-4-oxo0-6-[(toluene-3-sulfonylamino)-methyi]-1,4-dihydro-pyridine-2-
carboxylic acid (14-04) (60.0 mg, 28.41 %, purified by Prep-HPLC) was synthesized as an off
white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-
pyridine-2-carboxylic acid (13-04) (260.0 mg, 0.588 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-01).
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LC-MS: 353.2 (M+H).

Preparation of (7-05):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-3-chloro-benzenesulfonamide

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyi)-3-chloro-benzenesulfonamide (7-05) (25.0 g,
56.92 %) was synthesized as a brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one (5)
(25 g, 108.22 mmol) and 3-chloro-benzenesulfonyl chloride (6-05) (22.98 mL, 162.33 mmol)
following the procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-yimethyl)-
benzenesulfonamide (7-01).

LC-MS: 406.0 (M+H).

Preparation of (8-05):
Cl

3-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide

3-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-05) (14.0 g, 71.83
%) was synthesized as a brown solid from N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-3-
chloro-benzenesulfonamide (7-05) (25.0 g, 61.73 mmol) following the procedure described for
N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 316.0 (M+H).
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Preparation of (9-05):
Cl

O-

OH

wn=0

3-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide

3-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (9-
05) (7.3 g, 47.50 %) was synthesized as a white solid from 3-chloro-N-(5-hydroxy-4-oxo-4H-
pyran-2-ylmethyl)-benzenesulfonamide (8-05) (14.0 g, 44.44 mmol) following the procedure
described for N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide
(9-01).

LC-MS: 346.0 (M+H).

Preparation of (10-05):
Cl

O™
5 \ N 0O
o)
N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran—2-ylmethyl)-3-chIoro-benzenesulfonamide

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-3-chloro-benzenesulfonamide
(10-05) (2.2 g, 24.88 %) was synthesized as a white solid from 3-chloro-N-(5-hydroxy-6-
hydroxymethyl-4-oxo-4H-pyran-2-yImethyl)-benzenesulfonamide (9-05) (7.0 g, 20.29 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 436.2 (M+H).
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Preparation of (11-05):
Cl H

O

O-‘—(?:O
ZT
@]

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-3-chloro-benzenesulfonamide

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-3-chloro-benzenesulfonamide  (11-05)
(2.3 g, 82.36 %) was synthesized as a white solid from N-(5-benzyloxy-6-hydroxymethyl-4-
oxo0-4H-pyran-2-ylmethyl)-3-chloro-benzenesulfonamide (10-05) (2.8 g, 6.44 mmol) following
the  procedure described for  N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-
benzenesulfonamide (11-01).

LC-MS: 433.6 (M+H).

Preparation of (12-05):

n=0
ZT

Cl HO
ay :

o

-
o
5

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-4-oxo0-4H-pyran-2-carboxylic acid

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-4-oxo-4H-pyran-2-carboxylic ~ acid
(12-05) (2.04 g, 89.25 %) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-
oxo-4H-pyran-2-ylmethyl)-3-chloro-benzenesulfonamide (11-05) (2.2 g, 5.08 mmol) following
the procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-
carboxylic acid (12-01).

LC-MS: 447.8 (M-H).
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Cl HO
TR O
§~N N \
O \

Preparation of (13-05):

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid (13-05) (1.62 g, 78.57 %) was synthesized as a yellow solid from 3-
benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl}-4-oxo-4H-pyran-2-carboxylic acid (12-
05) (2.0 g, 4.45 mmol) following the procedure described for 6-(benzenesulfonylamino-
methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 462.6 (M+H).

Preparation of (14-05):

Cl HO
s Y
7N N N\
O \ OH
O

6-[(3-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid

6-[(3-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-05) (170.0 mg, 52.67 %) was synthesized as an off white solid from 3-
benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (13-05) (400.0 mg, 0.866 mmol) following the procedure described for 6-
(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-ox0-1,4-dihydro-pyridine-2-carboxylic
acid (14-01).
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LC-MS: 373.0 (M+H).

Preparation of (7-06):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-yImethyl)-4-methyl-benzenesulfonamide

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide (7-06) (20.0 g,
57.08 %) was synthesized as a light brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one
(5) (21.0 g, 90.90 mmol) and 4-methyl-benzenesuifony! chloride (6-06) (20.7 g, 109.09 mmol)
following the procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (7-01).

LC-MS: 386.0 (M+H).

Preparation of (8-06):

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide

N-(5-Hydroxy-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide  (8-06) (14.0 g,
crude) was synthesized as a light brown solid from N-(5-benzyloxy-4-oxo-4H-pyran-2-
ylmethyl)-4-methyl-benzenesulfonamide (7-06) (25.0 g, 64.93 mmol) following the procedure
described for N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 294.0 (M-H).
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Preparation of (9-06):
OH

wn=0

-

O
4
T
o
I

N-(5-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide

N-(5-Hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-4-methyl-benzenesulfonamide (9-
06) (7.0 g, 45.34 %) was synthesized as a white solid from N-(5-hydroxy-4-oxo-4H-pyran-2-
ylimethyl)-4-methyl-benzenesulfonamide (8-06) (14.0 g, 47.45 mmol) following the procedure
described for N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide
(9-01).

LC-MS: 326.2 (M+H).

Preparation of (10-06):
OH

n=0

~O-

- 0~
O
=, O

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide

)

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-3-methyl-benzenesulfonamide
(10-06) (3.7 g, 41.35 %) was synthesized as a white solid from N-(5-hydroxy-6-hydroxymethyl-
4-oxo0-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide (9-06) (7.0 g, 21.54 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 416.2 (M+H).
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Preparation of (11-06):

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide  (11-06)
(2.2 g, 59.62 %) was synthesized as a yellow sticky solid from N-(5-benzyloxy-6-
hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-4-methyl-benzenesulfonamide (10-06) (3.7 g, 8.92
mmol) following the procedure described for N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-

ylmethyl)-benzenesulfonamide (11-01).

LC-MS: 414.2 (M+H).

Preparation of (12-06):

=0

-

O

=
@)
5

3-Benzyloxy-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid

3-Benzyloxy-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-06)
(2.0 g, 80.14 %) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-oxo-4H-
pyran-2-ylmethyi)-4-methyl-benzenesulfonamide (11-06) (2.4 g, 5.81 mmol) following the
procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-

carboxylic acid (12-01).

LC-MS: 430.0 (M+H).
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Preparation of (13-06):

D H
s

@)

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid

3-Benzyloxy-1-methyl-4-ox0-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (13-06) (1.6 g, 70.51 %) was synthesized as a white solid from 3-benzyloxy-4-
ox0-6-[(toluene-4-sulfonylamino)-methyl]-4H-pyran-2-carboxylic acid (12-06) (2.2 g, 5.13
mmol) following the procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-
methyl-4-ox0-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 443.0 (M+H).

Preparation of (14-06):

HO
TH N O
TQI,—N N 3\
O \ OH
O

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (14-06) (30.0 mg, 9.41 %, purified by Prep-HPLC) was synthesized as an off
white solid from 3-benzyloxy-1-methyl-4-ox0-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-
pyridine-2-carboxylic acid (13-06) 400.0 mg, 0.905 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-01).

LC-MS: 352.6 (M+H).
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Preparation of (7-07):

N-(5-Benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide

N-(5-Benzyloxy-4-oxo-4H-pyran-2-yimethyl)-4-chloro-benzenesulfonamide (7-07) (20.0 g,
56.92 %) was synthesized as a brown solid from 2-aminomethyl-5-benzyloxy-pyran-4-one (5)
(20.0 g, 86.58 mmol) and 4-chloro-benzenesulfonyl chloride (6-07) (45.67 g, 216.45 mmol)
following the procedure described for N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (7-01).

LC-MS: 406.2 (M+H).

Preparation of (8-07):

4-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide

4-Chloro-N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-07) (14.0 g, 89.79
%) was synthesized as a light brown solid from N-(5-benzyloxy-4-oxo-4H-pyran-2-ylmethyl)-4-
chloro-benzenesulfonamide (7-07) (20.0 g, 49.38 mmol) following the procedure described for
N-(5-hydroxy-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-01).

LC-MS: 316.0 (M+H).
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Preparation of (9-07):
OH

n=0

e

o
=
=
o
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4-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide

4-Chloro-N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (9-
07) (7.01 g, 45.62 %) was synthesized as a light yellow solid from 4-chloro-N-(5-hydroxy-4-
oxo-4H-pyran-2-ylmethyl)-benzenesulfonamide (8-07) (14.0 g, 44.44 mmol) following the
procedure  described for  N-(5-hydroxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (9-01).

LC-MS: 346.0 (M+H).

Preparation of (10-07):

cn@—g-ﬂ S\ zH
L

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide

O

N-(5-Benzyloxy-6-hydroxymethyl-4-oxo-4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide
(10-07) (3.5 g, 46.17 %) was synthesized as a white solid from 4-chloro-N-(5-hydroxy-6-
hydroxymethyl-4-oxo-4H-pyran-2-yimethyl)-benzenesulfonamide (9-07) ( 6.0 g, 17.39 mmol)
following the procedure described for N-(5-benzyloxy-6-hydroxymethyi-4-oxo-4H-pyran-2-
ylmethyl)-benzenesulfonamide (10-01).

LC-MS: 436.2 (M+H).
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Preparation of (11-07):

1 \
\

@)

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide

N-(5-Benzyloxy-6-formyl-4-oxo-4H-pyran-2-yimethyl)-4-chloro-benzenesulfonamide  (11-07)
(3.4 g, 85.22 %) was synthesized as a white solid from N-(5-benzyloxy-6-hydroxymethyl-4-
oxo-4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide (10-07) (4.0 g, 9.19 mmol) following
the procedure described for  N-(5-benzyloxy-6-formyl-4-oxo-4H-pyran-2-ylmethyl)-
benzenesulfonamide (11-01).

LC-MS: 433.8 (M+H).

Preparation of (12-07):

s

O=(1>=O
ZT
o

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-4-oxo-4 H-pyran-2-carboxylic acid

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-4-oxo-4 H-pyran-2-carboxylic acid
(12-07) (3.0 g, 84.93 %) was synthesized as a white solid from N-(5-benzyloxy-6-formyl-4-oxo-
4H-pyran-2-ylmethyl)-4-chloro-benzenesulfonamide (11-07) (3.4 g, 7.85 mmol) following the
procedure described for 6-(benzenesulfonylamino-methyl)-3-benzyloxy-4-oxo-4H-pyran-2-
carboxylic acid (12-01).

LC-MS: 450.2 (M+H).
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Preparation of (13-07):

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid (13-07) (2.3 g, 74.36 %) was synthesized as a yellow solid from 3-benzyloxy-
6-[(4-chloro-benzenesulfonylamino)-methyl]-4-oxo-4H-pyran-2-carboxylic acid (12-07) (3.0 g,
6.68 mmol) following the procedure described for 6-(benzenesulfonylamino-methyl)-3-
benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (13-01).

LC-MS: 462.8 (M+H).

Preparation of (14-07):

HO
S EITREEN O
Cl ﬁ*‘N N \
O \ OH
O

6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-

carboxylic acid

6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (14-07) (140.0 mg, 31.55 %) was synthesized as a brown solid from 3-
benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid (13-07) (550.0 mg, 1.19 mmol) following the procedure described for 6-
(benzenesulfonylamino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid (14-01).

LC-MS: 372.8 (M+H).
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Synthetic route for (16-01) to (16-07):
Scheme 2:
Me-NH,, HCI o
0 HATU, DIPEA, DMF,
BnO RT, 16 h BnO R H,SO,, AcOH
R’ 1 80°C, 24h
| | HO (o) N (|)| S
O N\II or N \S
N S HBTU, TEA, DMF, | i 16-65%
on | o RT,16h,22-66% _NH o
13-01 (R'=H) 15-01 (R'=H)
0
HO R’ 16-01 (R'=H); 16-02 (R'=2-Me);
— o A He 16-03 (R'=2-Cl); 16-04 (R'=3-Me);
[\IJ s 16-05 (R'=3-Cl); 16-06 (R'=4-Me);
] 16-07 (R'=4-Cl
_NH o ( )
16-01 (R'=H)

Experimental:
Preparation of (15-01):

HO {: 7
N_TI

S

7

o)

6-(Benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-

carboxylic acid methyl amide

To a stirred solution of 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-01) (400.0 mg, 0.935 mmol) in dimethyiformamide (10

mL) were added

HATU

(O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium

hexafluorophosphate) (426.17 mg, 1.12 mmol) and diisopropylethylamine (1.08 mL, 6.54

mmol). The mixture was stirred for 30 min., thenmethylamine hydrochloride salt (189.31 mg,

2.80 mmol) was added and the reaction mixture was stirred at room temperature for 16 h.

After completion of the reaction, it was quenched with ice cold water and the reaction mixture

was extracted with ethyl acetate. The combined organic layer was washed with water and
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brine, dried over Na,SO, and concentrated under reduced pressure. It was then purified using
normal column chromatography to get 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid methyl amide (15-01) (180.0 mg, 43.62
%) as a white solid.

LCMS: 442.0 (M+H).

Preparation of (16-01):

0
HO
|| HO
NI
© N S
| "
_NH 0

6-(Benzene sulfonyl amino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methyl amide

6-(Benzene sulfonyl amino-methyl)-3-hydroxy-1-methyl-4-oxo0-1,4-dihydro-pyridine-2-
carboxylic acid methyl amide (16-01) (45.0 mg, 33.22 %, purified by Prep-HPLC) was
synthesized as an off white solid from 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-
methyl-4-oxo0-1, 4-dihydro-pyridine-2-carboxylic acid methyl amide (15-01) (170.0 mg, 0.385
mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-hydroxy-1-
methyl-4-ox0-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LCMS: 351.8 (M+H).

Preparation of (15-02):
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3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

To a stirred solution of 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-1,4-
dihydro-pyridine-2-carboxylic acid (13-02) (600.0 mg, 1.36 mmol) in dimethylformamide (10
mL) were added HBTU (O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-
phosphate) (772.74 mg, 2.04 mmol) and triethylamine Et;N (0.942 mL, 6.78 mmol). The
mixture was stirred for 30 min., then methylamine hydrochloride salt (274.88 mg, 4.07 mmol)
was added and the reaction mixture was stirred at room temperature for 16 h. After completion
of the reaction, it was quenched with ice cold water and then extracted with ethyl acetate.
Then combined organic layer was washed with water and brine, dried over Na,SO, and
concentrated under reduced pressure. It was then purified using normal column
chromatography to get 3-benzyloxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-
dihydro-pyridine-2-carboxylic acid methylamide (15-02) (140.0 mg, 22.64 %) as an off white

solid.

LC-MS: 456.0 (M+H).

Preparation of (16-02):
O
HO
| I HO
0 N N< g
| ]
_NH ¢

3-Hydroxy-1-methyl-4-0x0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

3-Hydroxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (16-02) (40.0 mg, 35.50 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-2-
sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-carboxylic acid methylamide (15-02) (140.0 mg,
0.308 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).
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LC-MS: 365.8 (M+H).

Preparation of (15-03):

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl}-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid methylamide

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl}-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid methylamide (15-03) (210.0 mg, 58.24 %) was synthesized as a brown solid
from 3-benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid (13-03) (350.0 mg, 0.758 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-benzyoxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (15-01).

LC-MS: 476.2 (M+H).
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Preparation of (16-03):
O
HO
| [ HO
O N N\g
4
_NH cl

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (16-03) (110.0 mg, 52.09 %, purified by Prep-HPLC) was
synthesized as a yellow solid from 3-benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid methylamide (15-03) (260.0 mg, 0.547
mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-hydroxy-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 386.2 (M+H).

Preparation of (15-04):

0

N
S@\
I

o)

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-

carboxylic acid methylamide (15-04) (250.0 mg, 60.64 %) was synthesized as a white solid
from 3-benzyloxy-1-methyl-4-ox0-6-[(toluene-3-sulfonylamino)-methyl]-1 ,4-dihydro-pyridine-2-
carboxylic acid (13-04) (400.0 mg, 0.905 mmol) following the procedure described for 6-
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(benzenesulfonylamino-methyl)-3-benzyoxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid methylamide (15-01).

LC-MS: 455.8 (M+H).

Preparation of (16-04):

0
HO
| HO
O N\II
N S
l J
_NH o}

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-

carboxylic acid methylamide

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (16-04) (35.0 mg, 16.76 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-2-
sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-carboxy|ic acid methylamide (14-11) (260.0 mg,
0.571 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 366.2 (M+H).

Preparation of (15-05):

Z
/

S
/

/
0 Cl

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid methylamide
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3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid methylamide (15-05) (410.0 mg, 66.33 %) was synthesized as a white solid
from 3-benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid (13-05) (600.0 mg, 1.299 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-benzyoxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (15-01).

LC-MS: 476.0 (M+H).

Preparation of (16-05):

0
HO
| ] HO
O N\H
VS
_NH 0 Cl

6-[(3-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyi-4-ox0-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

6-[(3-Chloro-benzen esulfony|amino)-methvyl]-3-hydroxy—1 -methyl-4-ox0-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (16-05) (193.0 mg, 59.40 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-6-[(3-chloro-benzenesulfonylamino)-
methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid methylamide (15-05) (400.0 mg,
0.84 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 385.8 (M+H).



10

15

20

25

WO 2014/108407 PCT/EP2014/050166

69

Preparation of (15-06):

3L

S
l
0]

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (15-06) (280.0 mg, 54.34 %) was synthesized as an off white
solid from  3-benzyloxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl}-1,4-dihydro-
pyridine-2-carboxylic acid (13-06) (500.0 mg, 1.13 mmol) following the procedure described
for 6-(benzenesulfonylamino-methyl)-3-benzyoxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (15-01).

LC-MS: 456.0 (M+H).

Preparation of (16-06):

0
HO
| | HO
N. 0
© N S
| 4
_NH o}

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid methylamide

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl}-1,4-dihydro-pyridine-2-

carboxylic acid methylamide (16-06) (120.0 mg, 59.77 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-4-
sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-carboxylic acid methylamide (15-06) (250.0 mg,
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0.549 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 366.0 (M+H).

Preparation of (15-07):

Z

H OI Cl

|
!

o)

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo0-1,4-dihydro-pyridine-
2-carboxylic acid methylamide

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid methylamide (15-07) (340.0 mg, 66.01 %) was synthesized as a light yellow
solid from  3-benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-07) (500.0 mg, 1.08 mmol) following the procedure
described for  6-(benzenesulfonylamino-methyl)-3-benzyoxy-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid methylamide (15-01).

LC-MS: 476.2 (M+H).

Preparation of (16-07):

0]
HO
| [ HoO Cl
O NI
N S
| ]
_NH 0

6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide
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6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid methylamide (16-07) (375.0 mg, 65.95 %, purified by Prep-HPLC) was
synthesized as a light pink solid from 3-benzyloxy-6-[(4-chloro-benzenesulfonylamino)-
methyl]-1-methyl-4-oxo0-1,4-dihydro-pyridine-2-carboxylic acid methylamide (15-07) (700.0 mg,
5 1.47 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 386.0 (M+H).

10
Scheme 3: Synthetic route for (18-01) to (18-07):

i-pr-NH,
HBTU, TEA, DMF, 0
RT, 16 h, 38-65% BnO R' H,SO,, AcOH
80°C, 24h
O O | | kjl (I? —_—
g N 'S
1 - 0,
g \(NH | 0 9-83%
13-01 (R'=H) 17-01 (R'=H)
0
HO R 18-01 (R'=H); 18-02 (R'=2-Me);
— & || HQ 18-03 (R'=2-Cl); 18-04 (R'=3-Me);
N S 18-05 (R'=3-Cl); 18-06 (R'=4-Me);
NH | 3 18-07 (R'=4-Cl)
18-01 (R'=H)

16
Preparation of (17-01):
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6-(Benzene  sulfonyl  amino-methyl)-3-benzyloxy-1-methyl-4-0xo-1,4-dihydro-pyridine-2-
carboxylic acid isopropyl amide

To a stirred solution of 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-01) (250.0 mg, 0.584 mmol) in dimethylformamide (15
mL) were added HBTU (O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-
phosphate) (332.28 mg, 0.876 mmol) and TEA (triethylamine) (0.406 mL, 2.92 mmol). The
mixture was stirred for 30 min., thenisopropyl amine (0.171 mL, 1.75 mmol) was added and
the reaction mixture was stirred at room temperature for 16 h. After completion of the reaction,
it was quenched with ice cold water and then extracted with ethyl acetate. Then combined
organic layer was washed with water and brine, dried over Na,SO4 and concentrated under
reduced pressure. It was then purified using normal column chromatography to get 6-
(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid isopropyl amide (17-01) (180.0 mg, 65.63 % ) as a gummy liquid.

LCMS: 470.0 (M+H).

Preparation of (18-01):

6-(Benzene sulfonyl amino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropyl amide

6-(Benzene sulfonyl amino-methyl)-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropyl amide (18-01) (110.0 mg, 48.56 %, purified by Prep-HPLC) was
synthesized as an off white solid from 6-(benzene sulfonyl amino-methyl)-3-benzyloxy-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid isopropyl amide (17-01) (280.0 mg, 0.597
mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-hydroxy-1-
methyl-4-ox0-1,4-dihydro-pyridine-2-carboxylic acid (14-01).
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LCMS: 380.0 (M+H).

Preparation of (17-02):

3-Benzyloxy-1-methyl-4-ox0-6-[(toluene-2-sulfonylamino)-methyl}-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

3-Benzyloxy-1-methyl-4-0x0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (17-02) (250.0 mg, 45.70 %) was synthesized as a yellow solid
from 3-benzyloxy-1-methyl-4-oxo0-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid (13-02) (500.0 mg, 1.13 mmol) following the procedure described for 6-
(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid isopropylamide (17-01).

LC-MS: 484.0 (M+H).

Preparation of (18-02):

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide
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3-Hydroxy-1-methyl-4-oxo-6-[(toluene-2-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-02) (110.0 mg, 54.01 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-2-
sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-02) (250.0
mg, 0.518 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo0-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 394.2 (M+H).

Preparation of (17-03):

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyi]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide

3-Benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide (17-03) (250.0 mg, 45.0 %) was synthesized as a brown
solid from 3-benzyloxy-6-[(2-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid (13-03) (500.0 mg, 1.08 mmol) following the procedure
described for  6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid isopropylamide (17-01).

LC-MS: 504.3 (M+H).
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Preparation of (18-03):

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

6-[(2-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-03) (38.0 mg, 19.24 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-6-[(2-chloro-benzenesulfonylamino)-
methyl]-1-methyl-4-oxo0-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-03) (240.0
mg, 0.477 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 414.2 (M+H).

Preparation of (17-04):

3-Benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

3-Benzyloxy-1-methyl-4-oxo0-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (17-04) (250.0 mg, 45.70%) was synthesized as a white solid
from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
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carboxylic acid (13-04) (500.0 mg, 1.13 mmol) following the procedure described for 6-
(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-ox0-1,4-dihydro-pyridine-2-carboxylic
acid isopropylamide (17-01).

LC-MS: 484.2 (M+H).

Preparation of (18-04):

3-Hydroxy-1-methyl-4-oxo0-6-[(toluene-3-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

3-Hydroxy-1-methyl-4-ox0-6-[(toluene-3-sulfonylamino)-methyl}-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-04) (20.0 mg, 9.82 %, purified by Prep-HPLC) was
synthesized as a white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-3-sulfonylamino)-
methyl]-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-04) (250.0 mg, 0.518 mmol)
following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-hydroxy-1-methyl-
4-0x0-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 394.4 (M+H).

Preparation of (17-05):
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3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide

3-Benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide (17-05) (363.0 mg, 55.46 %) was synthesized as a gummy
liquid from  3-benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo0-1,4-
dihydro-pyridine-2-carboxylic acid (13-05) (600.0 mg, 1.29 mmol) following the procedure
described for  6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid isopropylamide (17-01).

LC-MS: 504.2 (M+H).

Preparation of (18-05):

| I HoO
0) N_TI
N ”S

\(NH | o) Cl

6-[(3-Chloro-benzenesulfonylamino)-methyl}-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

6-[(3-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-05) (110.0 mg, 38.2 %, purified by Prep-HPLC) was
synthesized as a white solid from 3-benzyloxy-6-[(3-chloro-benzenesulfonylamino)-methyl]-1-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-05) (350.0 mg, 0.69
mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-hydroxy-1-
methyl-4-0xo0-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 414.2 (M+H).
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Preparation of (17-06):

3-Benzyloxy-1-methyl-4-ox0-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

3-Benzyloxy-1-methyl-4-0x0-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (17-06) (250.0 mg, 38.08 %) was synthesized as a brown solid
from 3-benzyloxy-1-methyl-4-0x0-6-[(toluene-4-sulfonylamino)-methyl}-1,4-dihydro-pyridine-2-
carboxylic acid (13-06) (600.0 mg, 1.36 mmol) following the procedure described for 6-
(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid isopropylamide (17-01).

LC-MS: 484.2 (M+H).

Preparation of (18-06):
HO
|| H O
O N N\g
| :
\(NH o}

3-Hydroxy-1-methyl-4-oxo0-6-[(toluene-4-sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

3-Hydroxy-1-methyl-4-oxo-6-[(toluene-4-sulfonylamino)-methyl}-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-06) (190.0 mg, 83.3 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-1-methyl-4-oxo-6-[(toluene-4-
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sulfonylamino)-methyl]-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-06) (280.0
mg, 0.58 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-

hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 394.0 (M+H).

Preparation of (17-07):

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl}-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide

3-Benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl}-1-methyl-4-oxo-1,4-dihydro-pyridine-
2-carboxylic acid isopropylamide (17-07) (290.0 mg, 53.17 %) was synthesized as a light
yellow solid from 3-benzyloxy-6-[(4-chloro-benzenesulfonylamino)-methyl]-1-methyl-4-oxo0-1,4-
dihydro-pyridine-2-carboxylic acid (13-07) (500.0 mg, 1.08 mmol) following the procedure
described for  6-(benzenesulfonylamino-methyl)-3-benzyloxy-1-methyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid isopropylamide (17-01).

LC-MS: 504.0 (M+H).

Preparation of (18-07):
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6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide

6-[(4-Chloro-benzenesulfonylamino)-methyl]-3-hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-
carboxylic acid isopropylamide (18-07) (250.0 mg, 50.64 %, purified by Prep-HPLC) was
synthesized as an off white solid from 3-benzyloxy-6-[(4-chloro-benzenesulfonylamino)-
methyl]-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid isopropylamide (17-07) (600.0
mg, 1.19 mmol) following the procedure described for 6-(benzene sulfonyl amino-methyl)-3-
hydroxy-1-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid (14-01).

LC-MS: 414.2 (M+H).
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CLAIMS

1. A compound having the general formula (1), optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, prodrug, codrug, cocrystal, tautomer, racemate,
enantiomer, or diastereomer or mixture thereof,

OR?® 0O

wherein

X is NR?®, N(R®)C(O), C(O)NR?, O, C(0), C(0)0, OC(0); N(R®)SO,, SO;N(R?), S,
SO, or SOy;

R?® s —H, a —Cy alkyl group or a —C(O)-C1_s alkyl group;

R¥ is —H, a —Cy_ alkyl group, or a —Cy_s alkyl group which is substituted by one or

more halogen atoms;

R# is —H, a —Cy_s alkyl group, or a —C1_s alkyl group which is substituted by one or

more halogen atoms;

or wherein R*' and R? can be joined together to form a 3- to 7-membered carbo- or

heterocyclic ring;

R® is —-R%, or -X*-R%,
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is H, or a Cy_g alkyl group;

is —H, —(optionally substituted C,_¢ alkyl), —(optionally substituted Cs_7 cycloalkyl), —
(optionally substituted aryl), —C4_4 alkyl—(optionally substituted C; ;7 cycloalky!), or -
C1-4 alkyl—(optionally substituted aryl);

is —(optionally substituted hydrocarbon group which contains from 5 to 20 carbon
atoms and optionally 1 to 4 heteroatoms selected from O, N and S and which
contains at least one ring);

is —H, —C4_¢ alkyl, or —(CH,CH,0),H;

is —H, or —C_s alkyi;

is independently selected from —C4 alkyl, —-C(O)}-C4_¢ alkyl, —Hal, —CF3, —CN,
—COOR?, -OR?, —(CH,);NR¥R?, —C(0)-NR?’R?, and -NR?-C(0)-C_s alkyl;

is 0to 4; and

is 1to 3;

wherein the alkyl group, aryl group, hydrocarbon group and/or cycloalkyl group can be

optionally substituted with one or more substituents R.

The compound according to claim 1, wherein R? is ~R%.

The compound according to claim 1, wherein R? is -X?*°~-R? and X® is N(R*®*)SO..

The compound according to any of claims 1 to 3, wherein R?' and R* are —H.

The compound according to any of claims 1 to 4, wherein R% is selected from
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Ay e = O

wherein

X is absent, CH,, NH, C(O)NH, S or O;

Y is CHy;

Y4 is O or S; and

R is independently selected from —H, —C1_ alkyl, —CF3, —halogen, —CN, —OH, and
—0-Cy_s alkyl.

A pharmaceutical composition comprising:

a compound having the general formula (il) as defined in any of claims 1 to 5, optionally
in the form of a pharmaceutically acceptable salt, solvate, polymorph, prodrug, codrug,
cocrystal, tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

The pharmaceutical composition according to claim 6, which additionally comprises at
least one further medicament which is selected from the group consisting of a
polymerase inhibitor which is different from the compound having the general formula
(II); neuramidase inhibitor; M2 channel inhibitor; alpha glucosidase inhibitor; ligand of
another influenza target; antibiotics, anti-inflammatory agents, lipoxygenase inhibitors,

EP ligands, bradykinin ligands, and cannabinoid ligands.

A compound having the general formula (Il) as defined in any of claims 1 to 5, optionally
in the form of a pharmaceutically acceptable salt, solvate, polymorph, prodrug, codrug,

cocrystal, tautomer, racemate, enantiomer, or diastereomer or mixture thereof,
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wherein the compound is for use in the treatment, amelioration or prevention of a viral

disease.

A method of treating, ameliorating or preventing a viral disease, the method comprising
administering to a patient in need thereof an effective amount of a compound having the
general formula (ll) as defined in any of claims 1 to 5, optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, prodrug, codrug, cocrystal,

tautomer, racemate, enantiomer, or diastereomer or mixture thereof.

The compound according to claim 8 or the method according to claim 9, wherein the
viral disease is caused by Herpesviridae, Retroviridae, Filoviridae, Paramyxoviridae,
Rhabdoviridae, Orthomyxoviridae, Bunyaviridae, Arenaviridae, Coronaviridae,
Picornaviridae, Togaviridae, or Flaviviridae; more specifically wherein the viral disease ié

influenza.

The compound or method according to any of claims 8 to 10, wherein at least one
further medicament which is selected from the group consisting of a polymerase inhibitor
which is different from the compound having the general formula (Il); neuramidase
inhibitor; M2 channel inhibitor; alpha glucosidase inhibitor; ligand of another influenza
target; antibiotics, anti-inflammatory agents, lipoxygenase inhibitors, EP ligands,
bradykinin ligands, and cannabinoid ligands is administered concurrently with,

sequentially with or separately from the compound having the general formula (I!).

The compound, pharmaceutical composition or method according to any of claims 1 to
11, wherein the compound having the general formula (Il) exhibits an 1Cs, of less than

about 40 pM in the FRET endonuclease activity assay disclosed herein.
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Tt I35 (oseltamivir) BIFLZG M (Neumann 8 A, Nature, 2009 (18 ;459 (7249)931-939)) ;
EWMHFLEFHHHIN FEREICEL 2RI (Dharan %, The Journal of the
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TR AR B A Y (Briksson, B. Z A, (1977), Antimicrob. Agents Chemother. , 11,
95946951 W ). HE, AT EA T ENAEM, FlEFHMIAE DB ER T HE MU
(Furuta % A\, ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, 2005, % 981-986 T1 ). 4%,
REFPURZTLEY, TUEF XA RS MLEY.

[0008] /XKW BT LK R XKW F B (Thogotovirus) M Isavirus B T IF ¥ % &5
%} (Orthomyxoviridae), H 5 47 JE W % % £} (Bunyaviridae) (L HAEWIHHEE B
(Hantavirus) W& W &EJE (Nairovirus) .IE4iJE W% B (Orthobunyavirus) F1E#%
8 (Phlebovirus)) ;& f1 % RNA W 5. EATHIEFAH RS BUK, B N5 RNA Rt
RNA JR-& BB R R B F ORI, B it RNA AUV RNA SR A BE (1) IS BRATR0 345 I SUB B4k
RNA (VRNA) #5 D1 25752 mRNA ( BRA63% ) BAR (ii) & vRNA. %8 ( —Fh i 7 3E PALPB1 F0
PR2AMKIZIRE G ) X TR EMAE G RN S 21, R H 5 5% 3 RNA [ E 4140
e, AR TIEYD, DEE RGBS AN PB2 WA T A9 mRNA 18 - 5444
I (Guilligay % A, Nature Structural&Molecular Biology 2008 ;May ;15 (5) :500-506)
APA W E B B A VIAZERES — WAL & (Dias A, Nature 2009, 458, 914-918) (5 F45
M, ERAE T e84 F M. IXPAAL A% T F T8 5 mRNA 5% 3% #0204 “ g - H#EX
(cap—snatching) ” #3\T 5 & XM, FREUREMX—BHELUEMBESHETELARS
mRNA. 57 B RABIHH SR L TR, eI Z/E{F RNA 19 57 35, 57 18 (FRJ9 RNA
WEELRNA m7G 18 ) HEIE 5" 5" - —HMBEREE —HRNRER R 7- PR
TREEA L. WEREESYNME nRNA 43 F 19 5° RNA 1B 45 & 3006 RNA 1EER 10-15 M H
R — B 73 (stretch) —REWiZY., NMEAY RNA A BAR 5 78 M A T4 A% 3 mRNA (95149
(Plotch, S. J. # A, (1981), Cell, 23, 5 847-858 T ;Kukkonen, S. K. 2 A (2005), Arch.
Virol., 150, 5% 533-556 I ;Leahy, M.B. & A, (2005), J.Virol., 71, %5 8347-8351 T ;
Noah,D.L. % A, (2005), Adv. Virus Res., 65, & 121-145 51 ),

[o000] REBFE SHFLINE XM NPUREZ AW S, FREN T4 HRAE mRNA R &
BHRERELEMN, HFASTEHRAN G S, E5EE THRE A bR IA T 6 TE
ML S AT B B E AR Magden, J. % A, (2005), Appl. Microbiol. Biotechnol. , 66, &5
612-621 77 ). FI, i, D2 Rt 5 PBL By PA- 454 WM 25- S B ik F
MR GBI EAZEE (Ghanem, A. A, (2007), J. Virol., 81, &5 7801-7804 T ). Ik4F,
CLEHREMIYAVIZBRIEEF B — &7 4- BRK 2, 4- —ERT RIS
L ARBASPIXFENEIRBEIHIF (Tomassini, J. %A, (1994), Antimicrob.
Agents Chemother., 38, 3 2827-2837 71 ) . MAb, flutimide, —Fh7E EE ¥ Delitschia
confertaspora ISR BN o 4 & B A BULH) 2, 6- —HAVRME, O 5o 3% 7% BOR 35 1 W
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% B2 (Tomassini, J. & A, (1996), Antimicrob. Agents Chemother. , 40, 5§ 1189-1193
). Mk, OERETZERUYM 2 - BE -2 - REETINREEF (Tisdale, M. %
N, (1995), Antimicrob. Agents Chemother. , 39, # 2454-2458 71 ) .

[0010] AKBHIEMERANTEETEITHAEEANFLAANENAEEERIL
AW,

[0011]  RKEAMEIA

[0012] [, AE—LHARP, ARHRBEEFEX (1D HHLED.
[0013]

o N 23
r227 SR

[0014]  RERfE, BRAEN AR, BMERGH PR REEFER ID MY AR
2% ERTEER B ETINY) . 2 S BT A R G BT R SN R R i R
Kdh  BIEXT IR A A B IR A

[0015] AR EARHARSL T B KA BEAEA A1) MAEMAEERN—FESZ
2 BRI RRIEAIA / B A S .

foote] EHAMRK (II) AT HTET - BUEBRTB R SRR

[0017] REATER

[0018]  7EFCPFAHfIA AR K B Z A, MR R HIHFAR T ACrd I BB T7E TR
), B AR T] AR . N ER MR, AN SCET I BIARE (A T #d BAR M ST &, A
BRI A & R, Ak B BT AR HH B AR ZE SR BT BR 5E « BRIAE A 4hsE X, s
SCETAS R B B8 B AR R} 22 RAE 5 AU @ B R 708 P g 1 & A E] .

(00191  frikHh, AT ARIEW“A multilingual glossary of biotechnological
terms: (IUPAC Recommendations)”, Leuenberger, H. G. W, Nagel, B. #1 "K@lbl, H. % &

(1995), Helvetica Chimica Acta, CH-4010Basel, Switzerland FETiR#ITE X,

[0020]  FEAULEAS A T HARIZE R BB F, BRIELE T X AFER, EMNAE “B5”7 &
HAAL B “AIE" 287 IR R AR NS IR B S0 IR e E B AU B4,
BN HEBRAEATH © R B A B0 REUCE BIABE BN A. £ T BRET, FAE XA KH
FIANEFH. FRIAEFEHARIEH, 5 Wtk g XA 77 R SR E A —N AT
MHE . FralHh, 48R AL B Pl BT HRHE 7] 5 e 7R A RE 30R R B AE /T Hofth —
N EZ M IEAE .

[0021] ZEREHABXCARBERPINHT —8 38, AR LB XTSI ARS8 X
(BEFTA R LR G B2 HRY) HIER U RS ) #UE SRR IIAEL
YERSH . RPN R IDARNIRE AN B TR K AN AR BAARA BT IXELAFF
S
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[0022] X

[0023]  AIE “lide” 2 v B B B R EE

[0024]  ARiE“Hpede” RRHRERM “Sedt”. RiE ‘K& UBECSEE K. =K%
MZIREN. BRIEAHRYE, TNRGEETEE 3 E 12 MRET

[0025] “Hal”B{“RiZ” %/~ F.Cl.Br i I,

[0026] “3- & 7- TIRA AR BB =. 0. L. A BEALTH, AP TR P HEN, —BiZ
MRIEFHE LB 2(FTF =03 ) 1.2 K 3 (X FIUTIR ) 1.2.3 B 4 D (S FATH) 5
1.2.3.4 85 4 (SFFATIF) PR 1.2.3.4.5 8,6 4 (XMTHTH ) MESARLSE
TE% HpRETEE O.NIS,

[0027]  RiE“FE” MM FIEEHF 6 MR FHFHREF . EE 10 MREEFHFE RN
RERGHER 14 MR FRIFGEZIN RS, LHARE EEBER, kAR,

[0028]  ARiBE“HIFFHE” ik 2 e AN - TFIER, EPRFH—PRENBRIET B
1.2.3 84 (MFETH) B 1.2.3. 4854 (N TATH) HESARLEFREHR, &
FARJETEE OWN M S. 2435 B B ELFEIE IS | b o o S 2 B LI 05 TR Mg | IBK M A5 | ID e |

e, wBos i el EIAS R L RO  DRRERT — ZURIR .

(0020] RIFE“EFH 5-20 MgEFFATER 14 MEH ONMSHEARTFHESHEEL—
NIRERE” R A 5-20 MR FATILR 1-4 NMEBE 0N S AR FRIAERD, R
BEUEBAGTHEL M, ZREEOEL K. ZFNELHER. WREALT—H
B, WEATR] BRI IBEE A 1. BTk (] LU BRIR B2 3R, 3F B AT LU A
MR B T R . TR F AR R F T I E TR M — A2 AN o, B iR T 40
/ BRIRT ) — ST DI LE T3040, B, FR7E Tl A ER (Bl - (CH,) -, Hdp =
1-6) 1. XLEAKEHORE - (EERARKN C. FkEE) . - (EEIRKFEE), Kb
BTk 8975 £ 7] L2 Bl oRdE . - (EIE BRI B IEEE ) & RIke R . - (C, Fhkedt ) - 353, LU
KB EEARKAE AL B

(0030]  fnSRALEVIEREABEFR AR “ATERAH”, MEASFEL T e -4 %
A e R BUAREE , Ho A iR AR ZE ] AR RIS ] o

[0031] RiF“H% LA EZHE” EEARALGYHL. SENGE ETEZHE
AL T @ A A AR R B A A TR RS 2 2 T B O R VA RTR A T Y B I BRI B
=, R R R R B DR DR IR 2R EF R ATER L B R B
M. WA EALEDIETBRE S, HEANAX LTESHETAFEMEES (i
WECRE) B (FIESER) R 5EA KA IRAE R (FlanE R
NEHBE TS 7 AR RBRR REBRR . B R R EERE . AR IR 55 %
WL EEMERE T ). A% L EZNEA AT LA aEARRT 2B,
ORI ERE AR RRAERE  FERE . FFRE . RBRAL HBEL.

BEAREE TR E IR T BR R AL BR 45 AR MR 6 A Mo T R 26\ 5 e A IR T R
(camsylate) JERIR & . ALY AT IR E W HFREL AR R BR 28 . B & imR & — 2
BRER T S AR ER Kb ER 2E . 2 B AL L IR FTER 2 (estolate) . Z TR Eh . Z 4R R
HOPRE.E SR R (gluceptate) I FEMERR L (glucoheptonate) | 4 &) HE
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R Eh R EREL  H I BB £ glycolylarsanilate\iiéﬁ@?ﬁ\}%&gﬁ’i\E';E&f"?n'l AL E 2R —
Byt (hexylresorcinate) - ¥§ 2B (hydrabamine) #h .S IREEZh. EhEREh AR . 2- #%
H - 2R R PR B, isothionate . FLEL £ . FLFEELR £h . ﬁ@ﬁ?

REREL ERIREL . DoRE .. TR M2 RULEREL . PRARR EE . BRI ER 3L A & )w&f‘%ﬁ\*ﬁ
BR . 2- ZREHER 2h BRI AL L JHER 2 TR AL . N- AR IR B T R £ B L NG
B (ERERD) SRS GZER SRR MR . 3- RENRE HRE / =
BREL VEURER L BT ER £ R P AR R NI L KR £ VB IRER 2L L BRIR £ . N 2

BREL BRI E R TFRE B A %?*’ EETE (teoclate) \ R EMEEG £F. = Z FE LY
(triethiodide) . +— 4B L. RER £ (&= WH 0, S. M. Berge % A\, "Pharmaceutical

Salts”, J. Pharm. Sci., 66, & 1- 19 m (1977)) .

[0032] HAXRHIKALEYLILE BT RIRMEAR, WA S /BN S F. BHEEREE L
IR KR BICHAREK (KEW) BUEVIER. FIREKEFIYR S ek ES
YRR ABEEY)

(0033] AREFE“EHRETIL L RBESHPFEEZ MIRITHEY. EHE AT
FH N, DasZE A , European Journal of Pharmaceutical Sciences, 41, 2010, 571 - 588,
[0034]  ARiE“IR” fe—FE A0 dik, R A An S H AN ERE XM T Y
k. XEHS LT EILEEE T BN S5 FEEF (B0, A RBARILE
¥)) M—ME ST IR RIEF . MR W T 640 Ning Shan %
N ,Drug Discovery Today, 13(9/10), 2008, 440-446 F11 D. J. Good % A , Cryst. Growth
Des., 9(5), 2009, 2252 - 2264 .,

lo03s]  AKFARIMLEMW AT LALARTZ (B HAEAE AR BOEER B &) R
Reft. EEHRTALEIWEE. & %@%ﬁ-ﬁiifﬁﬂjﬁﬁéff US2007/0072831 {55 [0082] -
[0118] BRAEARRR BUZ’J‘%M%TF%T o B 25 0Pt Se 048 H o RPOE DA 22 B e B
e,

[0036] P (0) (0)OR™;C(0)OR ™*;C(O)R Bk C - R*;

(0037] HAFRPHEHE C5 (FEC s -Cy ((FEC SEC, S (-0-C,
#),(Hdn=1-30).C g -CO)OR LK C,_,F5H - CO)OR ;ALK

[0038] HHIR*IEE C,.ftk: (-0-C, gftdk) (HFn=1-30).C 4t - CO)OR
i Cs- 105 3E - C(0)OR.

[0039] EEHIRZHBEKC, . Ji.

foos0] AFENX (ID KHLEW

looa1]  AxHRM T AFENX (1D KILED.
[0042]
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(ID
[0043] AxEBEMETAFER I L&, HPERUTEX
[0044]  X*& NR®.N(R*)C(0) .C(0)NR*.0.C(0) .C(0)0.0C(0) ;N(R*®)S0,.SO,N(R*).S.S0
B S0,:Hi% X & N(R *) B N(R*®) S0, FEALiE X & N(R*) S0,0
[0045] R*Z -H. -C,_ BB FE -C0) -C, it E. MmEMERHT RS, R
& -H.B - (EEBH C bk s BERIEN - Ho
[0046] R*R& -H.-C, JuEFA B A HENMHRRTERK - C,_JrsitH it
%, %' & -He
[0047] R*R -H.-C, JiBEER. . B IMRENTHREFIRE - C, JREERA i
i, R*& -H.
{00481  FE—ANSEj /7 Z 9, RN R 0] AR —RILR 3~ & 7- e IR B3R
[0049] R®R -R™E{ -X*-R® ZHE—ANTHEHFET PR -R¥. E&IENLETRP,
RZSIEE _ XZO _ RZG‘7
[o050] R*™BHBE(C, JrsLztA.
f0051] R®Z -H. - (fEEEURIIC kit ). - (BEERH C, Pk ). - (Fik
BARRISTHE) . - C et - (FEEBURRT C o Fhkedk ) B0 - C,_ gk - (EEBURAYDS
). BEMIERSELHEFTRF, PR -HE - (FEBRKIC, i),
lo052] R*R - (EEBURHIEH 5-20 MR FAUTER 1-4 NEE ONFT S FIRET
M B e/ =D —NIRRRE) UG, BTk 2 /D — NI 5 E IR, 75 E 55 2.
BRI, REEH 5-20 MREFREEN 14 NREFIFASHELTANRRBEE, H
iz A RGN . EEEMREM, ZZ2 PPN RPHED—PDRFSERR, I
FHEIRFEL ., ROWMRELHIFEE -
[0053]
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[0054] X AANFEFE. CH,. NH. C(O)NH. S B 0. T H.

[0055] Y & CH,.

[0056]  FE&UGHISEHETT S, X MY A DLERAE — A2 ] DU MM B A AT BB Rk
BRI 3 2 8 st . X-Y Bk pyseflEE —CH,-. —CH,~CH,— —0— F1 -NH-.

[0057] Z A& 0B S,

[o058] RPFHIIHMIEE -H. -C _bi&. -CF,. - W&. -CN. ~OH LK -0-C,_Jik.
[0059] R¥R -H. -C,_Je&el - (CH,CH0) H :ftikHh, RE -H.B - C,_ ekt

oo60] R®R -H.BL - C,_ Hidk,

0061] RBMIHEE -C . -C(0) -C, . -Hal. -CF,. -CN. - COOR¥. -
OR”. - (CH,) NR*R®, - C(0) - NR'R®LAK -NR* -C(0) - C,_obiFt. fLikih,R 2 -Hal. -
CF,B% - ON, B @& -Hal X - CF ;.

[0062] q R 0 £ 4.

[0063] r& 1% 3.

[oo64]  LrBLEMA . FFRERVRERAM / S EERAMMEERREEEHE L
ANEUREE R AR, BURE R B - € ik, - C(0) - C, btk - Hal. - CF,. -CN, -
COOR™. - OR*". - (CH,) NR'R®, - C(0) - NR*R®F1 - NR* - C(0) - C,_hiFe. ik, HH
A REEAM ) B R TG Z - K& (L% F) .-OCH,EL —CN. fitikth,
P B A TR R EE B )& - ON. - NRPR™ (P4 b s sk B8 — A4 R®) . - o
M -0-C bk, Plideth, frAEARNBRAER - KR, EHIEAF.

[0065] AKIKKHACLES AT AI, 558 T/ NED RPIHEMALS YL,
BB KMEF RPHARANUEN RGN ENGE SN R . AHEZEBORE, AR
ERGMEARAEHATE AN ORHFARRKANNEWI R ERT RO KFEE LA
RZOK, BNRBRFER RPHE/NMIER G R R RMES DS FE H/KHHEEE
Ao

[oo66]  AKEARINEY T LALAAMA MR HE T 8E, frid WA nTiE s
BB MY ¥ AR BRI/ B,

[0067] ARKHAMUEYAULEATIEMAMEREH BEOR.EH.B X

11
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(intragastrical) VR A1z B AMHEFE, Blan#E Bk N LA BN ER A E T, LRI
HA®ZE. FANEREOR.EXNFGEIINERH. BERARE, FRELSROEGDEIF,
X Lo F i 42 B — L8 7] B8 7R E 4 20 B3R e A AR R B AR IR 2SR B AL A 7R
WIHAIE R AR

[oo68] (Rt L ids . 4 Jx BR B 4K & 470 45k T 1) RSGRRE 3R 5 % YR B80T 5 R R B 7).
MRFE. B/ (capslet)  EEF) BR BB /. B 2. 97 (band-aid) . EBEK #E (retard
capsule) BB B RGN . PRikkh, OB RK EIMA ZihE B s EhE R, Hiik
ik i% B m] ] B 40 vitebesoles

{oo69] AT REAZARAMUEMREIRIENZEY R EEESERANER, 8T
B 7K T VBT B B N T B B 8 B R B B BUA I BB K. EFT A1
o, B 45 BOVE VRN B B T L UR To 9 3F BRI . S ZY M, GX S VR Bl o B4 K
A& BRI BN, RS A EImK - ErKEE A mAEHEEEREZWT. OB .2 0l
BlanHm A B R G R HE S RRA Y, REEMNSHEY M . 4K 0 K1k &4t 7]
VAR IC i i B B4k, 4 R T B AR M Fe ik . RE LR R AL IR P e ZE A3 N 1Y
R (MRSHFELWMHELL) DR EERNAY TR ER S MR .

[0070] RNV ST R A K B8 AT DUEE A B E N A SR A A AR LI, A EA R
TN BT & ) a4 i S S B B 5N, B 3y 2 AL 2K R IR TS (parabene)  &AX T B2 2K
th 242 8%, thimersal . th4h, & AT DAFE SR S P BN F B, fl ok s &, $ 5l R A
M.

[0071] EH—FEEMARHNWSWELEENROE=ET LT HETEK BT
FENSUEYBABIEAES LEFIHMAEMRSMEEBERT, REKE. T HEE
THEBMAR & LR ERRERTEAT TREAGETE. ARXHBEORBERZK EE
2 ERTERZ M AR R R R SRR BRI VR, I A Bk Ak 2 BT R g A
vitebesole. A] LA & BHI4L S4B & Fh 25 X — 4 F R IRTE I mT ik B TR IEFR
Hl P2

[0072] &) HHEF], BIANFLAE . H BB 4 5 L AU R S B RS R R R R
REALER FLEFER. R IHUE LTINS ;

[0073]  b) JEIE N, B AAE FREREE I Ak B AR BRAS . A IR B4 RE IR R S AL i . R &
B H M EEANAE e B EE = SR,

(00741  c) HAMEN, BliniEky CHECRPAER  FEALE RN R L EER R F
HAYER TR ZIHE S e

[0075] FE—ANSEHETT R, HlFIH T O RREA , 3 BHIFIEE T H RS F i —hai L
AR TR IFER. K SIEULE Sl K30 KB FAE RN R E O
BB LR LRI TR R — AN B R R - AR T RTT 2R R RN AT R R Y
[0076] HIRAE—MLIEREZH TR PERRAMLEDHE 2 AMA, LT LBLFRRA
SECREMHESHIBAA N —E - fFR.ZERFR. CENE R AR5kl
1,1,1,2- U 24 (HFA 134A™) B 1,1,1,2,3, 3, 3- LHE AL HFA 227EA™) . —EALHREL
HEGEERSERMERSE R BEERBEHEPIAZRE B . Fridifin
ERD R HERBEABTUSHERRANNAEDRIERFSURES (FlnfH B
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A A IR S SRIER ) , HaB W LS E TR, Flin =ik L B8,

[0077) HEEBAKMEFAT N T EHEZH % th & (American Pharmaceutical
Association) HARHIZAYIREFF M (Handbook of Pharmaceutical Excipients),ifidt
AR HEAFFARI.

[0078] R HIHMFHI R, IR T 2 K R4 ¥ 2 — VAT R A 0™ B M A B 2R A,
PLAIRBERAT RSN BEFNEE P ARBRRESE REFRFENSILEYFRTE
WBITEIR AR . EEFENFEHEREMBERT. IANER KA IT BT R H
FARR AL EMRIFNERZKTEL 0. Img BL) 1g JEMERS (B, XREKBHLED )/ T57
HBEEEA. R, £ MR AR RABRAE S, B4R K HILE L 1. 0-500mg/ kg 14
H L% 1-200mg/kg BRI ER A T HFEHXNME. ARKHBLEWIRTT RS20 )
TR AR IT BB IR B9 B LA R AN AN B3 018 U BUR BT AR AL« 78— MEIE A T
B BYE T LA SEhE 7 B, B RE AEAN D IRIE 10mg - 200mg 444, IX BT 7R IR
fIeBEMEA / BB HE T HRAREIER.

[0079]  fNAGUH P OHAITBEE, AEHEVNAFERECRATRARE. — RS,
SR i AR B E (FlAAR) ERBoEs B IR AT, WATENER S, MR
i & 122 i B AMEI s bk i, WU B R RO B2 (K. M8 h, an SR FH B B B A, T4
R A 0K LL 50mg-1g/kg M E 1% 10mg-500mg/ kg A EE A HE A, 20 5213 F i B8 M
F, A& B B AE 045 B 1-100mg/ kg B G A o X T & iE A, % 18 1-100mg/ kg 15 & .
[oos0]  #miIR EAn— A AN BH KA T A K S EAL B WIa 7T B8 5% 0 RURS: , U F3 B 1 e A
EYFEETMERA R AN AME SRR AT, EXEERT, KRANEILEY
Rt R A ERIE R AR R R ER A . G, R —IK 0. Ing - 1g/kg (K&,
ik 10 - 200mg/ ke 1A & . 1% P] AR B R A KRB RAERI RS T &b 2R, 7E K
HAEHT, £CRSWHER / RERRARKAKNLEY . EREFRTS, LERNES
RIRFRZXB X E T EN A RHBEY.

[o081] AR HWEWFA T HTIHIT . BT R SRR NRERRPEEESR
FeRI PRl FTREHR BRI L EREEAR T HUTNRE I BRREER JEREF
(Poxviridae) \JEZ T/ Rl (Herpesviridae) . lRW FFl (Adenoviridae) . #. kB K F Fl
(Papillomaviridae) . 2K BHRl (Polyomaviridae) EH/MREZFEL (Parvoviridae) FEFFH
F R} (Hepadnaviridae) .15 FF Retroviridae) MR F R (Reoviridae) \ £F 4
WEPR Filoviridae) .BIRSBHZFRL (Paramyxoviridae) . HURFHEFF} (Rhabdoviridae) «
1E ¥ % & B (Orthomyxoviridae). fi Jé W % ¥ #} (Bunyaviridae). ¥ ¥i % & Bl
(Arenaviridae) EARIFEFL (Coronaviridae) . 4/ RNA Jw E AL (Picornaviridae) « T4
SREER (Hepeviridae) BRI B4 (Caliciviridae) . B WRFEFT R (Astroviridae) . K
H Rl (Togaviridae) .E A=Al (Flaviviridae). & fEF (Deltavirus) T/ RPEEF
(Bornaviridae) FPrimE (prion) . MkHAEERER . WHERMRER . FLKRER. B
oA ER BRE SR ER R SR A R IR ERL YRR B R R ERL 40/ RNA 7
R R ER L R ER G BRRERR, EGEHIENASEE S BRREERR.

[0082] EFHEFHISEHIA TRPLEE -

[0083]
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| AAERA S EZH)

| & 3%, /,%-:%,.(S_ma,llpox virusy
% 4 2K % & (Molluscum contaglosum
| virus) ‘
| #4985 9% % (Herpes simplex virus)
| 7K IR IB B % (Varicella zoster virus)
Eéf'ﬂﬂ”%%i&(cytomegalovirus)

| EB %4 Epstein Barr virus)

| /EL ‘E? f’] J‘7’ #El -2“ 7y

CR R s

Z (Kaposi's

Hg@ 1&;— .
JL“J‘Jﬁaﬁ%ﬂ@bfi;

[0084]
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| T%Mémﬁ%ﬁ

/\/?_u 'J%z—&r(Human foamy virus)
3 5 -2t | MR- 1213

| #69K 5% A/BIC

| # F 42 % WAL I SR (Colorado  tick fever

| virus)

G LRt | #4455 & (Ebola virus)

| B /R4 9% & (Marburg virus)

BB ER | 81ARRE 1-4(Parainfluenza virus 1-4)

| &R £ 954 (Mumps virus)

| Eﬁf‘é‘%—é}(MeaSIes Virus)

| = ‘ﬂ i# A& Fe Ak 74 & (Respiratory syncytial

D\Jﬂ %ﬁm)%—a»(European bat virus)
| ;L-l-_/m 24 %J% é(Duvenhage Vlru,s)

RS

X FEL I —&r(Hantaan v1rus)
—f— I,45 9% & (Puuimala virus)
%wﬁ,, Z(Sin Nombre virus)

| IR JAH-2(Seoul virus)

| A B K TR Rt n #e5 F (Crimean- Congo
| hemorrhagic fever virus) |

[0085]
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; F/” TRk J%—&(Sakhalm virus)

| ZL5 9% 2 (Rift valley virus)

| &1 % #5-E(Sandfly fever virus)

| £ E-}Eyky‘:fz@:(Uukunleml-kuS)

| #he, i ey é‘i}.&ﬂu JB& % 7% & (Lymphocytic
| choriomeningitis. virus)

| JNgh 246575 (Guanarito virus)

| #A T 9% & (Junin virus)

| B £ & JAH(Machupo virus).

| #% bt 2 7% 2 (Sabia virus)

ARAAEF | ASEIRSA-FE(Human coronavirus) | |
émJ RNA%& |AD BAMER & (ABRRE LR E
(Pohovn:us) ¥ 5] 23 (Bchovirus). AT 4 4%
| #(Coxsackie virus) A/B)
| A/B/C R B &
| WA BF & 95 -Z (Hepatitis A virus)
| 81 B3R - (Parechovirus)
| & $7% J% % (Food and mouth disease virus)

Xk iy JRBLRF # 9% -4 (Hepatitis E virus)

AR I A B9 & (Norwalk virus)

| AL % F-(Sapporo virus)y

RN A | F W7 %4 (Ross River virus)

| 3877 A2 45 (Chikungunya virus)

B IR Jesk #54-(O'nyong-nyong virus)

| A## % (Rubella virys)

E . | *f‘?’%’}]&“ﬁ(ﬁ—a—(Ti‘ck—bome enee;phaﬁlziti’s; vitus)

: —%—i}n

] ’z" J%—@.—(J apanese encephahtls virus)
2 E R LS s £ A4 (Murray Valley virus)

| 234 5 37 f% K 9% & (St. Louis encephalitis
; v‘ﬁ)ﬁ;? J%—&(West’ N‘ile Virus)

[o086]

16
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d ;m;

IR 4 P‘J }%—&(Bomawrus)

| %J%a&

[c087] ik, R A AR BHAL-EGWIE IT B K. $E%@*ﬁﬁﬁ)§%£*ﬁf‘aﬂﬂ’]ﬁf
FReR THRFHRBRE. CHURBRE AURBRE. isavirus IR XITLWE
(thogotovirus) » FEARKEHAH, ARIE “ B ELFE B AL AT 30 BOPS B5 5| AR O B, BTl 1B
BENPNRRRS. CURBRE . AURRRE, OB SMR SRS Bk, U AS
P E AR ST BB R RBA B o AR IR E 167 B 3 B AT DL AE AT
BHENYD, W SRR (BFEAZK).
[o088] A7 EEZIERIRAG, N\ A KA KE Y Re s i U)I% BRI VS M . 4 1 2 B
BRAIZEREE . BRAM, #HUENEETIREE A VIR RRERE M 3 AR5 8 H
1R B BRI B PA SR N- Km0 mEE G REFEAMBAKMARZA . B, %t
FAF#1H PA RIS R E YR BB R B FAZ IE R &, X — MR KRR LBk
THAEDEIT BN SR . AEEERERET ARG EI RABFMSIE M,
UKIEEET A i B BRI R FIE .
fooge] HAX (ID KHEMHEIREEIMGIEENTREE AR CATFHET
FRET (6L RBEEHER ) MR UIZEREEE YEN E . tRi%EM, 78 FRET JUE P L& 7E 25 u M
BRIH B DL 50% %R FEiZETXF, %D AENGREATERE S, 210
SRR SRR S N U SR T 5L (PA-Nter) T8I XUFRIT RNA B 0058 Y6 T+ &5 Tl &
FIRTEE R RLEE (v0) 1 %0 o i, A A 7EIX — U 52 oF R I R T 29 40 u MU L%
KT %1 20 u M ) ICso0 HHUB KIMMIIRE (1Cs,) RALATEIHI B AL THRE T
(B, 3 BAEE RN KR 100 uM B E /D 20\ 94 2 IR R T P HWIIE RBOEE (vO) +F
H.
[0090] HA@ER (1D MEWTE5—MmEM WA MAEER. TR et
Yt 28 70 3F B HOG B T8 97 BOE . ik, HARZGY) R 55— R el Fl T¥097 B B
B3 5 2 O 2590, RIS N 55 — P AT AT VR T« SO BB FH 30 B 25 8% e 5 A () I /%
M5 ZmE YR B (7 BN 2 gk R MEARE TEI  ) BIZH, DL RIEITE
FEEL R 2 MR LR IR = SLR IZ K OB 71 AR 55 RRER 254 . k4, LA @R (1)
LAY SR BBE A .
[0091] THMAWEEWINANEFFINEEH :
(0092] (i) AYIEZEREGAINE & & AR (FrA 48 m THEN) NAE. XTAARK
P V) % BR B T 1 70 Y R A PR, AT AR A B W TR BR B S, R R EEFREA Y
BRI . PR B9 P8 VDA% BR B 1 i 71 & 7 5 R 61/550, 045 (2011 4F 10 A 21 HiE
2 ).61/650,713(2012 £ 5 B 23 H R K ).61/650,725(2012 £ 5 A 23 AT ) UK
61/679,968 (20124 8 A 6 HIRX ) WIEE HiFHHT & AR, XL i@t 5| % H
EFAFFAREFEAARIL. Fralth, o0 Fix B3¢ F B ML &8 R S BURE M ik

17
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S R U R TR A EZ AR S TS R 5 HE I AL,
[0003]  HAMIRILERI A VIZREFHIGIFI R S A PIER —RIBTHREBERFTRERS N
U2797US WAt FEfrF M HRIE PR E XMW AEF @R (1) EM0EY, URRERITRER
59 U27990S WL FEFF W HREP e XMAEFER (V) SMNILEY, BT 5 BEGaTd
RIFRETHATFAEEFEANZRIC. FHlh, 26 T ixX b 59 iiE R S B E Mk st
TRULFRWEYHEZ XA SO ERBRELTTI S AR X&MLY
DTG 2 245 % £ AT R AN 2 S BV 2R 2 AL R BT 2 R R AE ST e
) 3 A B HE X IR B IR S R
(00941 X By ik B MR 45 & 41150t A 4R ) R 1], 7T DA AT R B 45 & 057, 4 A BT R
PREETE A MG . YLtk A8 455 #7722 B HiE 61/550, 057 (2011 4F 10 A 21 A1
22) FETECHEAE B 1) FATLEEF / 3 W02011/000566 FEFAFFHIMLE4, @it 5]
HHEMAFABTEHFALRI. FHIH, BT US 61/550,057 3% W02011/000566 HItLE
PRI X & B B PR SE 0t 77 58 VA K i AL & 90 1 5 252 5% R AR s O BT A A S5 5
&3 A,
[0095]  XfPIEIRRLAIFBIR TN M2 B FEEBEMHIF (ERIKEE ) Fivd 2 & BREHNH
A (Bl R ) B WA T RAT A M B RBR Bk , (F153iX &
AEIRTT 7T NP B A U BRBH  X T M2 B A IEE IR, RS 2 IR E 2003 BLRE
Y4, H ELX T MU A/HINZ, S NI5EE B AT . SER_E BT 2009HIN1 A0
Z M HIN2 pR &R 2E (S RIkE ZRAMENISE ) AR, A T R/ifthF: (&
IR EAN T M 2 E IREEIHIF] (NAT)) , WHO B 7E 2007/2008 SR EYW FIE B Z HIL
UL A/JHINL FUZ5PE JF BLAE RS BREFAE T 2008 RIS ME=FF . 2008 (IE IS
(dB2EER) AT HEFE™ERHRE, H 95% M FTE MR SRR RS B b3 U
Y. ZREH AT K2 HEFRBUT A& NAT V8 R H R IRATE &+ R B8 X — s,
BT LLEH 192, X 3 BB R T SR A B3 0. A TR B BUTIEN B E, O thit
TR EA ARSI URBE A M E R =M A S VISR . AR 2
W& B &N 2 2 Z R B S, KW E L EE R EER . BE, BE45T
X PR R BB BN S, T 28 TR0 B HH A 24 RIS HLIX A Il BR BT 4 A I LR
HIBLIR B 1S DR R
[0096] /A B RSB HIF S M R A BN ZIEHENH Y. MR ERAERN
B - G5a AN VDR BRBGVE VE AL S B BRI ) T b B R R T E R ISR
B, XM AN TRAMESBN AR RN FHEARMSHEYES. BT T
MEERTSAEFEEEZNINBRE - 2 LB FEXFHM IR X —H 5L, X By
RERI I A LAE T B R 77 SGEAEA . XF R A WA A% S BRI FRIRE H R
FERE IR - R RAE IR B AR
[0097]  XPAMEMEAL SAEFA P RIRUBE (PG RFAK) UREE ZRFBHE
A& R ARSI, FR DR bR 18 B B PR B4R <7 P SIE S e 8 s AN W] R & R i 25 95
EREE. WA SEFEANEVMEERFESXMREEATEMIAT RS, Fik, 8
ME AN KA TIZEREEANE - &5 EWEMRTERR ( 5REkLx)
IR AR BRI 25
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loo98] A IAZERER I FIANNE - 255 ¥ i 40 A BER 1R R T i BR R VS 1 A7 AN - 45
B AT E B 4 7 1 A B 5T, X 4 Wi 2 A 28 UL B 40 6 SRR R AR 2
B, m R 25 M A R BRI s S5 R R ETE A A S .

[0099]  (ii) NEHURZIH S (FRAHEERREBRE ) MIGIRNAES, HES (Hik
MR ) RABEMHNOAS EAINERLEHEITE. HBHRERSENGIHZLE
Al R A B R E RIS AT ALY . ST B R AR F M MG RET = LRE R
JE A0 KR PR IR S TR R R . TTT R R AT X 7 5 40 P EE 5 0 R A BRI S S A Rl B
R ARMEFIMAS TR FEREER. XEFUTFESL XEARBUMHIHREY
PRI TSN EREANE, XEEANEFSERNRNA T ZER, K3HZ4E 419
B R B R

[0100] XFhEEE MMAME G RECERMYIFURE, 3F BT 4 80E R & - b
PR RFEEBIERSEE. Ah, ECESTRA MG F RN S8 T T ARR
B S IHIR S KA BRI AE S

[o101]  BLRUM, Kk B - H R -SEFMHIR (Flan, 8456 M A VIR R B HE] 7)) R
— ik B 5%EE E ZHR AR EL ML EMAE

lo102] REAH T ZLMUMABITENRNE-—HRABENHFLEEFRTFREAER
(ID) KL &Ew.

[0103]  EEA FiZKAMA BT IEM TR E AR EIMHHEEEARRTAEA 2011
10 A 21 HRXHFF S 8 61/550,045 BIEEBRiFEF g LR D Msdy. B
F 2011 4 10 A 21 HEX [ 61/550, 057 B3 B B iE & Fre X HIEN T B4L-5 4. Wo
2011/000566.W0 2010/110231.WO 2010/110409.WO 2006/030807 BX US 5, 475, 109 FET A
FHL &L K flutimide XA IETLHTF (Favipiravir) RIELEL . REEFIL
REVR B FRES (epigallocatechin gallate) S AU, DL I 2451 fn ) 2K
(ribavirine) .

[o104]  (iii) RAEFINGIF S LR BREFH 7 HE

[o105] YA E R GEFNHIF M TR AMMERMEREERNFE . TR
b X7 2540 M P 4L L R S BRI B S A R A AN DR B AL TR R (BIImE ) M
ZERBHIMETPAE BEDRMEER. XETUTESL XS ARFUMBTHREA
VIR A RIRAE R HLE, X 2 /E AL & EZ AR Z 3N 2= W5, A ZAE 5 MR
BRI B REHAEER.

[0106] XFEEAXNAYAAL S SEERMPFIRE, 3+ BN S E8eEHE -
Rk RAEERBIEREE. oAb, B e R A BN SR BT R w0 7 T ARTUR
L S I 5 R EBHPHIRIN A ST

[0107]) BRI, ik H LRKME AR AGHNGIHTMEL—MULEMSEL—MMERE
ER BRI FIH 5

[0108]  STRTIR AT A ZERER ISR (FRA R RS 2 SRR BRI ST ) VA R IR S . SE
I FEFL IR K T BZE KT (it KT (peramivir) . KDN DANA. FANA FUER AR FTAW .
[o100]  (iv) RABHDGIFHS M2 BEBEMHIFIKAE

[o110]  FIBRFRAMMGFLEE TR AMNEIMESEERMFA . Biutss R
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B XA R M P 28 SR R A BRI RS AR B4R AMRE F SUR S R A RS M2
BFEENMERNAESmEDRMEER. XETUTES XERFEMOHFBES
MERRE T EARERANE, XEERNEFEERRNAS SR, E3HZA S0k
BIE B EHERER.

[0111] XMEERRANEGYEEGS FBEMRAODFTIKE, 3 BN S HSENHE -
Rk RFEERBIERRE. b, B RSB NFrR R S8 EE T A RRHE
BRGNS R A EMEIFIMA AT,

fo112]  daZdih, Mk H FIRME AR AHINGRINELS—MUEM S ED—FN2 i@
EIHIFEA

[0118] X M2 JEBIEMHIF (5 A2 FE M2 JBIEINHIF ) RAEIIRE . o3& ERIRE
N &R 7.0 o

lot14]  (v) RAEEMEIFSE o EHEETENHFINAS

lo115]  RBJR TR AEEIMGIF 28 E TR AN IMESNEEOHE. WitiE st
BEXT 5 5 40 A EE S R R A B SIFS A F KT T AR A U EE o BRG]
FIWAGEEHEEER. XETUTEL XEAARMNRESENER L TER
) HIE FALEE, IX S/ ML EE 35 B R 2530 2 M 5, S0 1% 40 & RO B00% 35 2h 3008 ) AL
T EMAEER.

[0116] XM @EERRMANAEGS S ERNVRIRE, F AN I BRENFHE - W
RSk RFE AR BIERRR . Mo, EXXE R ABMHFRN S G EAET 5RER
HAH BLAE FH A4 o 48 S B3 5150 5 B A E ST A A . A

o171 7ML, BE 8 FRME—HARAMNHRNEDL—MILEMEEL—Fh o H
WEE BRI A S .

lo118] ¢ o FHEEEFPHIFIRE R REl. S2F 038 Chang %, Antiviral Research
2011, 89, 26-34 FETARILEH

[o119]  (vi) REBFHIHIFS H e R S HRERNAE S

[0120]  VREBUR B R G EHIHAZE N T REAMINEINEHIEEHHZE. ittt
B o 7 B Y P B G SRS BRI -5 A ) O 40 PR b S B R PR A T 0 B R A Rk
WA EHEMEEN. XETUTES XEAREMAFRELADERI L TEAR
R B4 AR, X SR AL 35 R M I 25 3 22 P 5, S iZ 4B & BO300% 3 S 30s Fih B
hFEHEER.

[0121]  XFhE A R AMAEE S SECERAYIFURE, 3 BT S B E 5 E - 1
Rk RATE AR BIERRFE. Jeoh, 303 B A B NHFIPTR BI L S8 E A T SRR
AR A I B R A EHIFIAEE S

[0122]  HLZRUM, Kk H BRI E AR ESHENFIFNZ D — M G5 EL0— R A MY
TRREE AR A S .

[0123] X A APHI TR EE SR BECAR VR R FI PR ] o SEfl B 51 T e R B A& 58 AL
&) (10 Fludase (DAS181) . siRNA FIBRABHERBEAZEBR ) 15 5 45 S 404057 (4140, ErbB
MR AR BEE Ab] FIBE SR AP BB (PKCa~ N S ERK (5 53E 4L ) LERTFINE (BESY) .
[o124]  (vii) (PLIGIRIE ) BRESBEEIIHIFH S AER/ MLERIERNB AL EY (4L
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F LA 0 COX 317 (4514 COX—1/COX—2 Hshil ). 6% 14 COX—2 8157 )  BE & B
7. EP BCAE (Fr5l R EP4 etk ) (SR AkEC iR / BRI R BCAR (i CB2 #3h3))) A
E. MBREREHMEF LR TRABOEZINEHEERTZ. FREmE RS
2 O P9 S8 s B IR S BRSNS AR R/ MU IR SR A AL S A B IR R T R B
R BREMERERES R, T ZAE A RMEER, B 9iX AR K8 i PRI
HE2ARBERNE, XEEANNEZFEERRNEN MR, KT ZEEHIRE T
HF|Hh H o FIHASAE A .

[0125] XFPEEAERNAYHEEGS SEEMRKNDFRIKRE, F BN SBRENFE - W
MR RFEAERBIER . o, BB ABIMSIFIT RN SOSFEE T ARRR
B0 SRS R A BRI AT

[0126] FAENRERKAFGEEBELT, SHESEHSEENETIEBERAZMERE
M5 WA, R CE-A 1 e ROk SEit T R AR B, (82 IR AR B SRR I A K B A
REANE L PR T 28 e B . FL b, AR HBESERE N T S25E A K B FI A
B FE B, 1X L& BT A R AU AR A 52 2 Bl 2 WL .

[0127] "R %St AN AN [ i A % B, AS o7 38 A A BR 1 2 R B O Y5 B, 1o A B Y R AE
FEATHE LT B R B AR LR B o

a1

[0128]  FRET PN UIAZERBETS 140U 52

[0120] #mDias% A, Nature 2009 ;4 H 16 ;458 (7240), 914-918 ik, = A aAifb B A
TR A PR BR R IE T 0 A R B% 3 (TAV) PA-Nter FrER (E3EME 1-209) . Bi%E OB
F47% 20mM Tris pH 8.0.100mM NaCl F1 10mM B — F 5 Z BRI 2l Th 3E4E —20°C I f72%
R

[0130] AF 5 -FAM %t AN 3" -BHQL ¥ K4 1) 20 BAE XN E AR 1T RNA ZEA% B B AR @it
PA-Nter K P UIRZBREETE PEV) B A . X RNA JERM B U1 8048 5% 't MR R MR 18, S B0
HES M.

[0131] EFTAEMEARSFETEH 200M Tris-HCL pHS8. 0.100mM NaCl.lmM MnCl,.10mM
MgClL A 10mM B - 373t Z.BE A 58 2 » PA-Nter RUBRAIRE AN 0.5 uMFI 1.6 1M RNA
&Y. WAL AW RET DMSO o, 85 LLBTRr Ik B Bk B2 R ZIBEAT I, 7 4 0. 5 % 1)
AR L DMSO VR o« TEAL A IDTE ZIR L T AT RS Bl BT AR = T VA IR B kAT 0
o

(0132] —30/\ M 7E B & 384- FLIMER EMR (PerkinElmer) HIFLHF ML 5 u 1 BFLEY)
MR . TEVSIN PA-Nter MBRVBUG , BIR Z H HERMABE TN E ZHE A 1.6 uM RNA
JRMZHI T ZIEHE 30min, /G, 7EMRIEEES (Synergy HT, Biotek) H7E 485nm & 1
535nm & FTE A T &L YIE| RNA K INHIRGES . £ 35 MR BT TahA R kEN
35 . A HEA 20min B8 B R IG1E 5 HER R T BRI B I EE (v0) » A
BORBAYE ) AR TR B T B vO AB BT R 4 b 28 AR S B 6 IR D o BB R B B (IC,,)
RACE I B ENTIRE T E MR I EE, HFBATE AR K 100 uM EE /D 2nM
FI%5 B IE R T F HATIR IR RO (vO) THE

21



CN 104903294 A i BB P 18/55 T

[0133]
X5 FRET FRET
" (18-01)
[0134]
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A
(14-05)

ICs5=0:11uM

OH O

CH;
(14-06)

IC5=0.97 pM |

(14-02)

1C5=0.28 pM

tCs0=0.53 pM

- 13% Hr i

@10uM

 (18-03)

IC50=6.3 UM

el
(18-05)

13% #7#1

@ 10 pM

- [0135]
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OH O CH;
NCHy

(18-07)

- 11% 474]

@ 10 pM

H3

(18-02)

1C50=4.6 IJM

OH O CH;

| 36% 474

@ 10 pM

CH,

OH O

8%¥7 )
@ 10 pM

79 #4

@ 10 uM

IC50=0.40 pM

0% drl

13% 474
@ 10 M

[0136]
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@ 10 pM

13%44]
@ 10uM

' ICs=12.2 uM

10% 444
@ 10 pM

33%%,:{, %’j

@ 10 pM

7% Hl
@10pM

: 23% 37 #}

{16-03)

1C5=9.0 uM

[0137]
[0138]
[0139]

AR
WL
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DEM, RT

JR—

18h; 62%

PPh,, THF,
H,0
el
B
16.h,48%

%‘_’E\\z :
(2) Wil 2%

[0140]
[0141]
[0142]

BnBr, NaOH,
MeOH

B]i7, 24 b,
24-46%

™ oS
0 ¢ \o

14-02,R = Me
14-03, R = Ci

‘NaN,,
DMF.RT
T

16 h,63%

BnBr, NaOH,
MeOH, RT

1h, 55%:

ArSO,Ci 8,
Py, DCM
RT; 16 b,
32-64%

.sto‘_,' AOOH.
80°C, 241

—

60-85%

HCHO, NaOH,
6h, RT,
38-62%

18X, EtQAC
—_—
60°C, 6 h,

66-85% % BA-H,0

RT, 16h, 80-87%.

0 H SO, AcOH; HO™
80°C,24h
i e

9-48%

Ry, _
o\\ ’ ' Q\_-

14-06, R = Me
'14-07, R=Cl

14-04, R =Me.
14-05, R=Cl
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[0143] 2- EHRE -5- 23 - ki —4-

(01441 [E¥EFFE) 5- 2L -2- FRBL AL - rbiRg -4~ B (1) (100. Og, 703. 68mmol) [ & F
Bt (750mL) VAW T IEE S8 Hh N\ SOCL, (102. OmL) , 3f B7E B T R SIS 4 16h. K
RNiSERG 28 RIBFILERIE T B BRERMAL &Y, BRI, BT Skt T4,
B3 2- SRE -5- 5 - ki —4- B (2) (70.0g,61.96% ), AR A&k

[0145] LC-MS:161.2(M+H) .

[o146]  (3) WIHI%&
[0147]

[o148] 2- BEEFPH -5- B - g —4- R

[0149]  mfHEAYD 2- F AP -5 F2 5 - kg —4-EH (2) (105. Og, 656. 2mmo1) ¥ DMF (600mL)
R NN NaN, (55. 45g, 853. 12mmol) , 28 f& iR T #iH R NIR &) 16h. RRBISEASE, A
IKFERE MR EY, FFH G CEEZER . K5, F/KFE KRG FHIENE, 7E Na,S0, b
FH, FERE T4, 155 2- BRFEFE -5- #25 - it —4- B (3) (70. 0g,63.83% ),

HopkAr k.
[0150]  LC-MS:168. 2 (M+H) .

[o151]  (4) K%
[0152]

[0153] 2- B AL H A -5 L& - Wt —4- B

[0154]  [EI$EFER) 2- B R PR —5- B H - g -4- B (3) (70. 0g, 419. Immol) [ H B
(500mL) YA = N\ NaOH (20g, 502. 9mmol, 2M) 1% HLIR (60. 14mL, 502. 9mmol) , F{E = iR
THHRMBEY 1h. RETEEE, RRBFIUERE TRGRERLEY, REHELHK
B I LB CBE 2B . ARG F /K AN K EH& 3 IR HLZ  7E Na, SO, T8, IR T K48
HHIEE (normal) FEREE (FH 0% LEER CRER ) 4k, 183 2- BREAF
B -5- EE - ki -4- ER (4) (60. 0g, 55. 0% ) , EoR kAR A E 4k .

[0155]  LC-MS:258.0(M+H) .

[o156]1  (5) HIfHI&

[0157]
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[o158]  2- FAELHIE -5- FEE - i —4- B

[0159)  [E#RHEE) 2- DR A -5 4 5 - ik —4- B (@) (30. 0g, 116. 7mmol) KIVUE,
R (500mL) WP INA=ZFEEBE (61. 16g, 233. 46mmol) F7K (5. 2mL) , F48 1% IR S E
16h, REFEESGE, WIE FRREN, RGBT IEFHEEIEEMSL, 53 Q- FEPHE -
S - g -4- B (5) (13.0g, 48. 16% ), H k1A,

[0160] LC-MS:232.2(M+H).

[0161]  (7-01) B%4& -
[0162]

‘(,) o‘

[0163]  N-(5- FHE I —-4- EAR —4H- MLm —2- AR ) - FRHEE%

[0164] FE VKX %M T, MM A 2- R &£ B & -5-F & HE -t w4 5
(4. 4gm, 19. 05mmol) Y Z G FF ke (100mL) ¥4 A ANAMESE (6. 15mL, 76. 19mmol) , 48 J5 AN
AFEHEBRE (6-01) (6. 07mL, 47. 62mmol) , I 7E RIE T HiHE REIB A Y 16h. RN TASE,
FKEERIRL, 2R B2 . & FF B9 HUE F AT NaHCO V8 VR L /K 7K e ik, 7E
NayS0, b T, HBEIRAE . SR )5 B EEALL, B3I N- - FEE -4- 8 -4H- 1t
W -2~ EE R ) - KREBEIZ (7-01) (2. 3gm, 32.51% ), HAK At E 4.

[0165]  LCMS:372. 0 (M+H)

[o166]  (8-01) frI%I|#&

[0167]

[0168]  N-(5- ¥8Hk —4- E/X —4H- WLip —2- FE B HL ) - BREEELIZ

[0169] % N-(5- FF % £ -4- & X —4H- 0k mg —2- & F £ )- K 1 B Bk (7-01D
(2. 0g, 5. 39mmol) ¥&T ZHL (25. 0mL) o, FFHOABRER (0. 058mL) , IR 514 R RLIR A MIINAE
80°C, in# 24h, KM FTEAESG, FREVANERE, FEETSPIRYE . HRERKEEE, IF
R EEZER . & HANEHAKMELKBESR, 78 Na,S0, - T, HERE T IR%E. A5
WIS H Cht bR AL, 18 3 N- (5- 3Bk —4- 20X —4H- nbmg —2- PR ) - FEBE (8-01)
(1. 3gm, 85.53% ) , H ANE AR,

[0170]  LCMS:282.0(M+H) o

[0171]  (9-01) HI%I% -

[0172]
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[0173]  N-(5- $2 5k -6~ FRAL P EE —4- FAK —4H- ntmg -2- P E ) - KAl

[0174]  [A] % 4k B9 N-(5— 3 &£ -4- & 48 —4H- nif gl —2- 2 B R ) - 2 B Bk B (8-0L)
(1. 1g, 3. 92mmol) H) =4 /N3 (20mL) W F A 37% B EE AW (0. 47mL, 4. 69mmo1) #l
NaOH /K& (1. 95mL, 3. 92mmol, 2M) , H7EEE T IR 59 6h. R FEA ST, K% PR,
BRI, REHIESEHEGIERAL, B3 N-6- B -6- BEPE -4- HMA —4H- 1t
Mg —2- ZEE AL ) - ZEMEBEAL (9-01) (470. Omg, 38.57% ), A A4k,

[0175]  LCMS:312. 2(M+H) .

[o176]  (10-01) KI%I%
[0177]

' o =

[0178]  N-(5- “REE: -6- FHHEF A —4- FR —4H- ML -2- BFE ) - KRB

[0179]  mIFEFFI N-(5- B2 -6- B2 EL &L —4- S —4H-nbmg —2- B P A ) - KB
(9-01) (1. 7g, 5. 46mmo1) HYFFEE (30mL) VK N NaOH /K& (218. 4mg, 5. 46mmol, 2M) .
INEE RIS, IMAERIR (0. 654nL, 5. 46mmol) , T4k N 24h. RN TEE, IRGEIRS
YA R B B, S8 5 FUKAR R, JE R —E R A B & 3R B9A HLZ FH AN NaHCO, 75 ¥« 7K AT
EhK B, 7E Na,S0, b T4, FH7ERE Tk . RGN A EE G ESL, B2 N-(6-F
A -6- RAE A —4- F AL —4H- kg -2- ZE R L) - FRIEBLAZ (10-01) (1. 02gm, 46.48% ) ,
HAEalEE.

[0180]  LCMS: M+H:402.0) ,

[01811  (11-01) B4 :
[0182]

[0183]  N-(5- K&K -6~ FBLE: -4- £ —4H- nbig -2- HFE ) - ZKBEB%

[0184] [\ FE M N-(5- FE A -6- FH A —4- F A 4H-nbmyg —2- B E)- X
BEf% (10-01) (2. 8g, 6. 98mmo1) K Z, B2 Z.B5 (100mL) & H NN IBX (2- il B 2 2% B % )
(5. 86gm, 20. 95mmol) , F4& K RLVE A M N Z 60°C R ML 6he R FTEASE, i8R B IR EY),
HIRGB A=Y, REMNAIERFGEIERGL, 88 N-6- FTEHE -6~ FEHHE -4- &
R -4H- mtig -2- B ) - EEBHE (11-01) (2.0g, 71. 71% ), H AR BOR B4

[0185]  LCMS: (M+H:400.0) .

[o186]  (12-1) %%
[0187]
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O o

[o188]  6-( KRB A - FE ) -3- FTHE -4~ S8 —4H- kg -2- BEg

[o189]  [a] 4% # B N- (65— KT 2 -6- FEL & —4- E X 4H-mp g —2- B P )- K1
Bt f& (11-01) (700. Omg, 1. 75mmol) A 7R #H (10mL) A1 7K (15mL) ¥ ¥R F 0 N & 5 5% i
(240. 45mg, 2. 45mmo1) F1 WV & BZ4H (166. 6mg, 1. 84mmol) , HF R MR- SMAEZE F
16h. RN 5EEE, BREFIFER DR, A P HEER, AEANE0SER KRS
IKBEGEFFHBVZ , 7 NapS0, T, 1E TIR4E, 153 6- CEEBLE R - &) -3- F&
F -4 FAR -4H- MLAE -2- FIES (12-01) (640. Omg, 87. 82% ) , Ho ok (A 4 [ 44

[0190] LCMS:414.2M-1),

[o191]  (13-01) AY%I% -
[0192]

% \_.7/
[0193]  6- (RAABEEEE - &L ) -3- TFHE -1- FE 4- 88 -1, 4- =5 - iing -2- FEg
[0194] =BT MR 6- (CREEBLEE - P& ) -3- FEFE -4 H M -4H- g —2- |§
B (12-01) (640. Omg, 1. 54mmol) B MeOH (5. OmL) AW NN B ( 7E FEE 2M, 2. OmL),
REZETHHZREEY 6h. RNTER, BETERER, BEMALEY. RENHE
WAL BB, BB 6- ( FREEBIEIAL - FH ) -3- FEE -1- FE 4-2M/R-1,4- & -t
IE -2- B (13-01) (430. Omg, 65. 08% ), H: Rk fa [E4k.

[0195] LCMS: (M+H:429.0) .

[0196]  (14-01) HI%&I%& .
[0197]

O
[0198]  6-( FTABEEE: - 4L )-3- BE -1- B 4- 8/ -1, 4- —4& - nkng -2- @@
[0199]  PfHER) 6- ( ZRMABLE S - &) -3- FEE -1- P 4- 8 -1,4- 28 -t
HE -2—- B R (13-01) (430. Omg, 1. 005mmol) Y Z BZ (15mL) ¥A K 0 N 5% B8 (0.011mL),
FHAE 80T IR MR 24he RN FEAJ&, IR48 I NIR &4, 3F B VK K R B, L%
4k, LR BRAE PR 4, BRI, RIEH 20% PEEM 28R 285k, 153
6-( BB EE - FE)-3-BE -1- F&E 4- 8K -1,4- ZF - iimg 2- B (14-01)
(160. Omg, 47. 07% ) , H AKX A B E 14
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[0200] LCMS:338. 8 (M+H)

[0201]1  (7-02) BY%1% .
[0202]

[0203]  N-(5- F&FE —4- SR —4H- MLy —2- PR ) -2- PR - FRHEEK

[0204]  #ZHBA N-(5- FE I —4- EAC —4H-ibmeg —2- R ) - FWEBL (7-01) Friide
J7ik, M 2- BB -5- A - beg -4- B (5) (20. 5g, 88. T4mmol) AN 2- FREL - REANE
. (6-02) (20. 23g, 106. 49mmo1) & hk N- (5- & F ~4- HAR ~4H- Nkl -2- P ) -2- F
B - KEEBRE (7-02) (22.0g, 64. 32% ), H AR A E A,

[0205]  LC-MS:386. 0 (M+H) o

[0206]  (8-02) HIHI% -

[0207]

[0208] N-(5- $22 —4- FA —4H- mbieg —2- B 2L ) -2 FIEL - DR EERG

[0209]  #HB Jy N-(5- 23k —4- E A —4H- mb i —2- B P E ) - EBEBLAZ (8-01) Frifiid
(77 %, MON-(5- F & & —4- E AR —4H- b mg —2- 2 P ) -2- B & - FHEBL R (7-02)
(22. 0g, 57. 14mmol) & i N- (5- $2 3t —4— B AL —4H- HEAg —2- FEF L ) —2- B - ZERELRR
(8-02) (14. 0g, ¥/™=# ) , H AR ClE 4k

[0210] LC-MS:296. 2 M+H) .

02111  (9-02) HIHI%& .

[0212]

O
[0213] N-(5- $&d —6- BRAL AL —4- X —4H- mbmg —2- B P AL ) -2- FE - R
[0214]  #HEENWN-(5- 125 —6- B 2L B AL -4 S(4X —4H- Mt iRy -2 B AP L ) - KA B f% (9-01)
HR B 51, M N-G- 35t —4- FAX —4H- nib g —2- B 3 ) -2- B3 - RERBEIZ (8-02)
(13. 0g, 44. 06mmol) & ff N-(5- 22 -6- Fo L R AL —4- 4K —4H- mthg -2- P E ) -2- 7
B - JERERER (9-02) (9. 0g, 62. 78% ), Ho A E [ 1k,
[0215]  LC-MS:326. 2 (M+H) .
[0216]  (10-02) HIHI% .
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[0217]

[0218]  N-(5- "R % -6- B ERE —4- A —4H- ki -2- P E ) -2- B - KRB
[0219] ZHEAN-(6- FHE -6- REPE 4- EMR 4H- Mg -2- B PR ) - EHEBLAE
(10-01) FHIARIITIE, I N-(5- 22k —6- FR AL AL —4- X ~4H- bIeg —2- B ) -2- H
- RHBEZ (9-02) (9. 0g, 27. 69mmol) & & N-(5- FE K -6~ BRPE —4- F M -40- it
W —2- B AL ) -2 FEL - FEMEBLRE (10-02) (4. 7g, 40.85% ), H AP G FE 4.

[0220] LC-MS:416.0 (M+H) -

[0221]  (11-02) H8% -

[0222]

[0223] N-(5- F&E I —6- PEERE —4- S —4H- Abig —2- B ) -2- FE - FHEE%
[0224] %M 9 N-(5- K& & —6- F BL & —4- H AL —4H- bl —2- 2 F 2 ) - FREBEI%
(11-01) #EIRRITTIE, I N-(5- FEE I -6~ FR L HE —4- E R 40 i —2- B ) 2- |
- BB (10-02) (4. 2g, 10. 12mmol) & ik N-(5- FEE -6- FELE —4- EAL —4H- it
W —2- FEFR AL ) -2 B - FRIEBERL (11-02) (2. 8g, 66.92% ), AP fAE 4.

[0225] LC-MS:414.0M+H) .

[0226]  (12-02) %% .

[0227]

1§ —0 —

$ ,
[0228]  3- FEHE —4- AN 6-[ (FHK 2- BEBEE ) - FE 1-4H- itig —2- FEE
[0220]  F%MR N 6- ( REABEE AL - B ) -3- FEH —4- G —4H- it -2- FEg (12-01)
FrifiiR 7715, MN-(5- FEH —6- FBLE —4- FA% —4H- Ut —2- PR ) -2- B - %
Tl iz (11-02) (2. 8g, 6. 7T4mmol) &k 3- FEHE —4- AN -6-[(FFH —2- FEBERE )-
B ]-4H- mbmE -2- FER (12-02) (2. 0g, ¥4 ), oA M aE k.
[0230]  LC-MS:430.0 (M+H) »

(02311  (13-02) B9&I%& -
[0232]
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[0233] 3~ FHE -1~ I 4~ HA 6-[ (R 2- BBERE)- B 11,4 “& -t
ne -2- PR

[0234] M N6-( FERBMERE - FHE)--FHE-1-FE4-HMR-1,4- —_& -t
UE -2- FEE (13-01) Friliifey7rid, A 8- FEE —4- A -6-[(F% -2- BB EE ) - F
B ]-4H- mEm —2- FPER (12-02) (2. Og, 4. 6mmol) & A 3- FEH —1- FE —4- HMR -6-[(F
H-2- WAL ) - A ]-1,4- & - Wb -2- FER (13-02) (1.8g,87.26% ), A&

&,
[0235] LC-MS:443.0 (M+H)

[0236]  (14-02) K4 .
[0237]

O
[0238] 3- 32k -1- & 4- AR -6-[( PR 2-FBAE)-FE]-1,4- _& -t
g -2- R
[0239]  F%HER N 6- CREABLEL - &) 3-8 -1- P -4-8R -1, 4- 5 -nitre -2- F
BR (14-02) #A R, N 3-FEEE -1- B 4- R -6-[(FX -2- HBLEE)- F
B -1, 4- —5 - kg -2- TR (13-02) (400. Omg, 0. 905mmol) A fk 3- ¥4 —1- & —4-
R -6-L( R -2- BB E & ) - A 1-1, 4- —5 - nksg -2- B (30. Omg, 9. 41% , it
Prep-HPLC 4t ) , HoARK A .
[0240]  LC-MS:353. 0 (M+H) .

[0241]1  (7-03) K944 -
[0242]

[0243]  N-(5— 34 —4- FAX —4H- mbmg —2- PR ) -2- & - FHEB%
[0244]  HHEHN N- (5~ FEE —4- FAL —4H- MLrR —2- FH PR ) - FEBIE (7-01) f#RK
Tk, I 2- B EL -5 T EE - ke -4~ B (5) (25. 0g, 108. 2mmol) FH 2- & — FRAHABE A
(6-03) (27. 2g, 129. 87mmol) A mk N-(5— FEE I —4- F AR —4H- nb i —2- LA R ) -2- & - %K
TEBERLE (7-03) (26.0g,59.19% ), H AR A EH 1k,
[0245]  LC-MS:406. 0 (M+H) .
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[0246]  (8-03) {44 .
[0247]

[0248] 2~ & -N-(5- ¥&3E —4- R —4H- WL —2- FEFPEL ) - KA

[0249]  #%Z HB N N-(5- 2 3 —4- & A —4H- mb i —2- & P 2 ) - K BEI% (8-01) #Rk
B 77 ¥, MON-(5- % & 2 —4- E X —4H- nh i —2- 3 BB ) -2- & - B AR (7-03)
(26. 0g, 64. 19mmol) A ¥ 2- & —N-(5- B2 5 —4— E AR —4H- nb g -2- L AP AL ) - SR L AR
(8-03) (15. 0g, FH/™=4 ) , HNIRAR A 5.

[0250] LC-MS:314.2(M-H).

[0251]  (9-03) AYfil# -

[0252]

e’
[0253]  2- & -N-(5- 24k —6- FR AL AL —4- &R 40~ Nbigg —2- JE FF 3L ) - RIEEL A%
[0254] FZ BB N-(5- 2 L —6- B L A 2L —4- E X 40~ b —2- 2 B AL ) - R WA Ik
(9-01) IR KITTIE, M 2- & -N- (5~ 22 ~4— A AX —4H- Mg —2- LR L ) - SRAEEL L (8-03)
(15. 0g, 47. 61mmol) & A% 2- & -N-(56- ¥ 2 —6- ¥ 3 FF & —4- & A —4H- b1 —2- &
) - FETEBRE (9-03) (8. 0g, 48.59% ), HoA A [E 4,
[0255]  LC-MS:346. 0 (M+H) .

02561  (10-03) FIHI% .
[0257]

[0258]  N-(5— “FEH -6- LA —4- FA 4H- e —2- R ) -2- & - FREBK
[0250]  #ZHE N N-(5- FEE -6- HEFH —4- EMA ~4H- kg -2- E PR ) - FEEB K
(10-01) AR BITTIE, M 2- 5 -N-(5- Fo i —6- FR AL AR 2k —4— (X —4H- Mk —2- &L ) - %
B IZ (9-03) (8. 0g, 23. 18mmol) A Ak N~ (5- & H: —6- B FE P —4- FAC —4H- nip g —2- 2
HEE ) -2- & - REEBEfZ (10-03) (3. 58, 35. 0% ), H Ay (a4,

[0260] LC-MS:436.0M+H) .

[0261]  (11-03) HItl% -
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[0262]

o ‘
[0263]  N-(5- K4t -6- FBEE: —4- HAL —4H- ntmg -2- AP ) -2- & - FEEBE
[0264] 4% BB B N-(5- K & 2 -6- FF Bt & -4- & X —4H- 1t g ~2- B A &L ) - KT B
f& (11-01) # R W 77 ¥E, A N-(6- FH 2 -6- 2 Bt B 5L —4- A 4H-nb i —2- BL P
F)-2- & - EFEBERE (10-03) (3. 3g, 7. 58mmol) & B N-(5— & 4 3 -6- B B & —4- &
R —4H- ke -2- EHE ) -2- & - FKBEBIE (11-03) (2. 8g, 85. 07% ), HOvAF kb M 44
[0265] LC-MS:433.8(M+H) .

[0266]  (12-03) HI%I%& :

[0267]

Y ‘
[0268]  3- FEE -6-[ (2- A - KB & ) - FH 1-4- M ~4H- ntig 2- g
[0269]  #ZHRM 6- ( REEBLE I - AL ) -3- FTHEH -4- & —4H-niLmg —2- BER (12-01)
IR BT, MN- (5 5 2 -6- BBEEE -4 EAR —4H- kiR —2- FEF 3L ) -2 & - FRMBL A%
(11-03) (2. 8g, 6. 46mmol) &l 3- FHF -6-[ (2- F - BB L) - B & ] -4- S A —4H-1t
I -2- BER (12-03) (2g, M=# ), AR AR A,

[0270]  LC-MS:450. 0 (M+H) .
(02711  (13-03) HI%1%& .

[0272]

B
[0273]  3-*F&EE -6-[(2- & - FEABEARE ) - F& ]-1- F& 4-EMR-1,4- 5 -t
WE -2- IR

[0274] #%BE N 6-(EMEBE S - FE)-3- FEE -1-FHE 4- 2R -1, 4- & -1
WE -2- FER (13-01) MR AIT7%, M 3- FEE -6-[ (- & - KB ELL ) - T 1-4- 5
8, —4H- ntk g —2- BB #R (12-03) (2. 0g, 4. 45mmol) & K 3- FEH & -6-[(2- & - F B A
- HIEE ]-1- A -4- ER -1, 4- T - i -2- R (13-03) (1. 7g, 77.6% ), HAE
AR

[0275]  LC-MS:463.0(M+H) .
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[0276]  (14-03) HI%4% .
[0277]

0
[0278] 6-[(2- W - KRB E & )- P& 1-3-RE-1- P& 4-ER-1,4- ZF -t
e -2~ FPER
[0279] #HHEE N6 (HFBBAE-FRH)-BE-1-FE 4-HMR-1,4- -5 -1t
WE -2- BER (14-01) RIRHI/TVE, M 3- FEE -6-[(2- & - AHBEE ) - FHE 1-1-H
#H -4- A -1, 4- =& - ke -2- BEE (13-03) (400. Omg, 0. 866mmol) &Rk 6-[ (2- & - %
WEBEE)-FEIS-FBHE-1-FE4-EM/K-1,4- Z & -tng -2- FE (14-03)
(120. Omg, 37. 18% , it Prep-HPLC 4tk ), H A E fa 44k,
[0280] LC-MS:373.4(M+H) .

[0281]1  (7-04) fy%i & .
[_0282]

[0283]  N-(5— %4 —4- E A8 —4H- ML —2- LR ) -3- P - B

[0284]  #% HE Oy N-(5— & 2t 4~ S X —4H- mb i —2- J P 3 ) - FEREBERZ (7-01) #
W TTHEE, N 2- R AP A -6 FEE -t —4- 81 (6) F1 3- B & - KB & (6-04)
(24.67g, 129. 87mmol) & i N- (5 FFHEFEL —4- F A —4H- mbng —2- FHE ) -3- FH - X5
Wil (7-04) (24. 0g, 57.60% ) , H Rt ta 1k .

[0285] LC-MS:386.0 (M+H) ,

[0286]  (8-04) M4l %& -
[0287]

o
[0288]  N-(5- A3k —4- AKX —4H- Mbmg —2- B 3 ) -3- F3 - ZRREBLI%
[0289] % BB N N-(5- ¥ & —4- & A —4H- Mt g —2- B B & ) - FE R B ik (8-01) &
(75 45, M N-(5- R S 2 —4- S A -4 kg —2- R P 3 ) -3- B & - BB IR (7-04)
(24. 0g, 62. 33mmol) &% N-(5- F2&E —4— FAX —4H- mhigg —2- F P ) -3- B - KEBLL
(8-04) (15, ¥/=¥ ) , H RERAF (A E 44k
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[0290] LC-MS:296.2 (M+H) .

[0291]  (9-04) fyHI% .
[0292]

[0203]  N-(5- &% —6- 2 HL AL —4- & fX —4H- MbMg —2- B L ) -3 PR - SREENERZ
[0204]  #ZFBJgN-(5- 32k —6- FRFE PR AL —4— AR ~4H- b —2- BEF 3L ) - SRR kA% (9-01)
AR 75, W N-(o- BB —4- S -4H- bRy -2 B PP L ) -3- FF &L - ZRTHBE G (8-04)
(15. 0g, 50. 84mmol) & F¥ N-(5- $2 5L -6~ F2 B AL —4- S(4X —4H- Ntmg —2- B A ) -3- F
B - REABEZ (9-04) (7. 5g, 45. 34% ), HoAB ARG,

[0295]  LC-MS:326.2 (M+H) .

[0206]  (10-04) [HI%H14 -

[0297]

(o) N/
[0208] N-(5- FHE -6- FEPR —4- S0 —4H- nbng —2- PR ) -3- I - KRl
[0200]  #ZHE M N-(5- N —6- B AL —4- S X —4H- nbig —2- ZEH 2L ) — e i
(10-01) #ABIJTIE, M N-(5- F2 4 —6- FR & —4- F A —4H- Mg -2- R FHE ) -3- F
- KB RE (9-04) (7. 5g, 23. 0Tmmol) & % N- (5 FFE I —6- FILF I —4- FAL —4H8- ik
I —2- BLFE AL ) -3 B - ZERAEER% (10-04) (2. 6g, 27.12% ), oA A GEIE.
[0300] LC-MS:415.8(M+H)

[0301]  (11-04) A% -
[0302]

[0303] N-(5- F&EHE -6- PHLH —4- EAX —4H- mEmg —2- B ) -3- BH - FEEBE
[0304] % HE N N-(5- *E E & —6- F Bt AL —4- A —4H- Wb —2- AL B &L ) - R Bk %
(11-01) AR BITTIE, M N-(5- T -6~ L& —4- A —4H-nitmg —2- A ) -3- F
B - R L (10-04) (2. 4g, 5. 78mmol) & ik N-(5— R A& —6- A BE AL —4- & —4H- 1t
Mg —2- B A ) -3- B E: - MBI (11-04) (1. 8g, 75.28% ), H A A B E1E.
[0305]  (12-04) A& .
[0306]
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o
[0307]  3- FEHE —4- M -6-[ (R -3- B EE ) - F& )-4H- it -2- g
[0308] #%BR A 6- ( REEBLEE - FE ) -3- FHE —4- 88 —4H- niLmg -2- FEg (12-01)
AR BRI 77 15, MN-(5- R L -6- MR —4- SR —4H-nbml —2- B PR ) -3- F& - %
WAlEAZ (11-04) (1. 8g, 4. 35mmol) A A% 3- FEE -4- &M -6-[( FF -3- BEELEE ) - F
2 ]-4H- g -2- IR (12-04) (1. 6g, #/=9 ), L A A GERE &K,
[0309] LC-MS:429.8(M+H) .
[0310]  (13-04) K% .

[0311]

% ,
[0312]  3- K& -1- FH 4-FHMR -6-[( B -3-HEBEHE )- Fi 1-1,4- =& -k
E -2- P

[0313] MR N 6-( RWEBIEE - FHE)-- FE/E -1- FHE 4-8M/K-1,4- Z& -t
WE —2—- B (13-01) #AR M 7L, M 3- FHEE 4- S 6-[( FX -3-HEP &) - §
B 1-4H- M0 -2- AR (12-04) (1. 6g, 3. T3mmol) & Ak 3- A E -1- B -4-E M -6-[(F
K -3- BEBEEE ) - FH -1, 4- 5 - Mg -2- FER (13-04) (1.3¢,78.77% ), L AH &
[ 44 .

[0314]  LC-MS:443. 2 (M+H) .

[0315]  (14-04) Hy%1% -

[0316]

fe}

[0317] 3-$dE -1- B 4-HMN 6-[( PR -3-BBEE)- FHI1-1,4- Z4 -t
E -2- PR

[0318] #ZHE M6- (RMABEEE - &) -3-8BE -1-FH 4-FMR -1, 4- & -ftrg -2-
B2 (14-01) HR T, N 3-FEE-1- FE 4-EAR -6-[( FE -3-HEHEHE)-F
B -1, 4- Z& - ntkeg -2- BER (13-04) (260. Omg, 0. 588mmol) & ik 3- $3k —1- FE -4- 5
R -6-[ (B2 -3- M AL ) - & 1-1, 4- 5 - MLIE -2- FER (14-04) (60. Omg, 28. 41% ,
11t Prep-HPLC 4t ) , H AR A & E1E,
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[0319] LC-MS:353. 2(M+H) .

[0320]  (7-05) [y%I4 -
[0321]

[0322] N-(5- FHEH& —4- S —4H- MLng —2- PR ) -3- & - FBiK

[0323]  #ZHE A N-(5- TFEE —4- &A% —4H- b —2- FL B EL ) - FRREELIR (7-01) #5RK
T7iE, A 2- E R R —5- SR E AL - kg —4- BA (5) (25g, 108. 22mmol) 1 3- & - FKEABL R
(6-05) (22. 98mL, 162. 33mmol) & . N- (5- *F & & —4- H M 4H-Mtig 2- F R H) -3-F - X
TEBEI% (7-05) (25. 0g, 56. 92% ), H Ak taldl ik,

[0324] LC-MS:406. 0 (M+H) .

[0325]  (8-05) M4 .
[0326]

O
[0327]  3- & -N-(5- 2k —4— X —4H- nbigg —2- FEFP 2L ) - KB AL

[0328]  F%& HE 9 N-(5- ¥ 3t —4— S AL —4H- My g —2- 2 B 2 ) - KR ELIL (8-01) #Hidk
() 77 1%, M N-(5- 7 & & —4- E AR —4H- 1k g —2- B B 3 ) -3- & - 25 1 Wk BR (7-05)
(25. 0g, 61. 73mmol) & f% 3— & —N-(6- B FE —4- & A —4H- L ig —2- FE R AL ) - SR B I B
(8-05) (14.0g, 71.83% ) , H AR A [ 14

[0329] LC-MS:316.0(M+H) .

[0330]  (9-05) M4 -
[0331]

[0332] 3- & -N-(5- 2% —6- PR AL —4- S —4H- b —2- L FE ) - KEEBIL
[0333]  $%HE 9 N-(5- Fo B -6- 4 Jk AR 2k —4— &R —4H- Wb g —2- 56 AR 8 ) - DR T Bk e
(9-01) BRI TTIE, M 3— & -N- (5- B —4- AKX —4H- nbisg —2- L FF 2L ) - ZRMAB A% (8-05)
(14. 0g, 44. 44mmol) & A 3— & —N-(5- ¥ % —6- ¥ L B AL —4- (X —4H- nL g —2- & F
) - FEEERZ (9-05) (7. 3g,47.50% ), BN ta @4k,

[0334] LC-MS:346.0(M+H) .
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[0335]1  (10-05) M4 .
[0336]

[0337] N-(5- FEE -6- REFE —4- FA ~4H- nkrgg —2- FEFPE ) -3- & - KB
[0338]  #ZHE N N-(5- *FEE -6- R EFE —4- E A 4H-ntrg -2- EPE ) - KB
(10-01) #RKIF7I%E, M 3-8 -N-(6- 722t -6- JR B A AL —4- AR —4H- Mg —2- &L ) - K
fE Bz (9-05) (7. 0g, 20. 29mmol) & Al N- (5— R4 Ik —6- F2 2 FH AL —4— 4 AX ~4H- Nt igg —2- &
R ) -3- & - FEEBEE (10-05) (2. 2g, 24. 88% ), A E B [E 1k,

[0339] LC-MS:436.2 (M+H) .

[0340]  (11-05) HI%I& .
[0341]

[0342]  N-(5- R4 -6- MIBLEE —4- EAK —4H- mbug —2- B R OL ) -3- & - Rl %
[0343]  $% BB N N-(5- *E & &t -6- B B & —4- S A —4H- ok iy —2- 5 B 3L ) - SE R Bk
fg (11-01) #8777, MN-(5- T 2 -6- R 5 F B —4- S A 4H- b iy -2- £ §
H)-3- & - FEHHEBEEZ (10-05) (2. 8g, 6. 44mmol) & i N-(5- ¥4 & —6- B BE &L —4- 4
X —4H- ML —2- LR ) -3- & - ZRWEB% (11-05) (2. 3¢, 82.36% ), H AR BRE k.
[0344]  LC-MS:433.6 (M+H) .

[0345]  (12-05) A4 -

[0346]

(0347]  3-FF&EH -6-[ (3- A - FEBEHE ) - P& 1-4- &M 4H- g -2- FIR

[0348]  #ZHEN 6- ( FREBEBEE L - 4L ) -3- & A —4- HMA —4H- mEig -2- FER (12-01)
RIR I T7iE, A N-(5- FREHE -6~ FELAE —4- EAR —4H- b —2- FL L ) -3- & - FERBE Rk
(11-05) (2. 2g, 5. 08mmol) A A% 3- FEH -6-[ (3-F ~ FEABL R E ) - FE 1-4- E M —-4H-1t
W -2- HER (12-05) (2. 04g, 89. 25% ), H B M1k,

[0349] LC-MS:447.8(M-H) .

[0350]  (13-05) FI%% :
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[0351]

/o) '
[0352] 3 FH A -6-[(3- & - FREAMEE ))- FiL 1-1- FE 4-8AR -1,4- Z& -1t
e -2- FR
[0353] FZHE M 6-( RIABIEE - FE)-3-FEHE-1-FH 4-8MRK-1,4- & -t
e —2- FR (13-01) RERRITE, A 3- FEHE -6-[(3- & - FRBEE ) - F& 14- &
4H- ML -2- FAER (12-05) (2. Og, 4. 45mmol) &Rk 3- FEE -6-[ 3- & - FHBERE ) - F
B ]-1- AL -4~ FEAC -1, 4- & - ibeE -2- FIER (13-05) (1. 62g, 78.57% ), H A
{8
[0354]  LC-MS:462. 6 (M+H) .

[0355]  (14-05) %% -
[0356]

[0357] 6-[(3- & - FEIBL &ML )-FH ]-3-FR -1-FHE 4-5HMK-1,4- _&F -1t
mE -2 HEg

[0358] AR N 6-( RIEBIE R -FH)--BE-1-FHE 4-HR-1,4- =5 -1
e -2- R (14-01) BRIV, M 3- FEHE 6- (G- & - FHEHmEE)- F£]-1-H
# -4- AL -1, 4- & - kg -2- FER (13-05) (400. Omg, 0. 866mmol) &R 6-[ (3- & - &
B EE)-FRE]-3-BE-1-F £ -4-8MA-1L4- 28 -nbe-2- F I’ (14-05)
(170. Omg, 52. 67% ) , A K A B A,

[0359] LC-MS:373.0(M+H) .

[0360]  (7-06) HHlI# -

[0361]

O "0.

[0362]  N~(5- FEI —4- EAR —4H- mtmy —2- H PR ) 4- FH - FEBH
[0363]  #%ZHEH N-(5- & ~4- FAR -4H- nbigg —2- F B H ) - FEEBE (7-01) #RK
J7iE, A 2- B R AL -5 (L - nbag —4- R (5) (21. 0g, 90. 90mmo1) 1 4- FA AL - FKAARBE
L (6-06) (20. 7g, 109. 09mmol) &k N- (5- FH A —4- FAX —4H- ML —2- B K ) 4- F
- B (7-06) (20. 0g, 57.08% ), H Ak bE A E 1K
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[0364] LC-MS:386.0(M+H) .

[0365]  (8-06) &% .
[0366]

X
[0367] N-(5- ¥ —4- & (¢ —4H- nikig —2- B EL ) —4- B3 - ZRIEB%
[0368]  #% HE O N-(5- 8 2 4~ S AX —4H- b mgg —2- £ R 3L ) - KR BE i (8-01) ik
B 77 3%, M N- (5~ 5 & & —4- AL ~4H- me g -2- 2 P & ) -4- B & - FREB A (7-06)
(25. 0g, 64. 93mmol) & ik N- (56— 324t —4- HA —4H- nbreg -2- H P HE ) -4- P& - FEREBI
(8-06) (14. 0g, *H/™=41 ) , H ARAZAE &,

[0369] LC-MS:294.0(M-H) .

[0370]  (9-06) A9%!4 .
[0371]

[0372] N-(56- 2 -6- JR B AL —4- FAX ~4H- mbimg -2 B HL ) -4- FEE - FRBEB
[0373]  ZMRJYN- (5-F24E —6- B IL Bk —4- A —4H- b -2- L AL ) - ZREE B (9-01)
AR 7775, I N-(5- F2 3L —4- E AR —aH- Mpig —2- FE P 3 ) —4- P - BB (8-06)
(14. 0g, 47. 45mmol) & % N- (56— o5k —6- FR AL 3L —4- AR —4H- Mg —2- B ) 4- H
F - FEREBEAR (9-06) (7. 0g, 45. 34% ), Hoo A E 4k,

[0374] LC-MS:326. 2 (M+H)

[0375]  (10-06) K% -

[0376]

[0377]  N-(5- NE & —6- R EH 4 —4- HA —4H- ibig -2- FLHRE ) -4- R - RS
[0378] $ZHBAN-(5- FHEE -6~ B EFH 4 E4X —4H- nbmg —2- B P I ) - KB AL
(10-01) #AR K IT¥%, A N-(5- 32 4E —6- JR L AL —4- S48 —4H-nbmg —2- EHE ) -4- F
& - ZRIBE A (9-06) (7. 0g, 21. 54mmol) & Ak N- (5— &I ~6- IBIFH —4- F A —4H- it
Mg —2— FEHI L ) -3- FREE - SRRREEA% (10-06) (3. 7g,41.35% ), A At E .

[0379]  LC-MS:416. 2 (M+H) .

[0380]  (11-06) A& .

[0381]
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% \ 7
[0382]  N-(5— *FH I -6- PELE —4- EAX —4H- nbrpg —2- LR ) -4- PR - FRIEB%
[0383]  FZHB g N-(5— “F 4 B -6 F Wt &L —4- AR -4H- mb g -2 B R ) - 2R I Rk
(11-01) MK 1E, NN-(5- FHEE -6- FEFE -4- FAX 40—ty -2- B HE ) 4-HF
H - R B E (10-06) (3. 7g, 8. 92mmol) A ik N-(5- F & £ —6- F Bt & -4- &AL —4H- it
Mg —2- BLFEABL ) -4- FREE - FEREEERE (11-06) (2. 2g, 59. 62% ), oAk e hh 1 [ 4k .

[0384] LC-MS:414. 2 (M+H) .

[0385]  (12-06) &I .
[0386]

(8] 4
[0387]  3- *E&EIE —4- HAR -6-[ (I —4- MR R A ) - AL 1-4H- ntkig —2- HER

[0388]  #%HB A 6- ( FEFAMEE AL - L ) -3- "L & E —4- E 8 —4H- mLig —2- HEg (12-01)
FER BT, M N-(5- F & F —6- BB —4- EAC -4H-mbm 2- PR )4- B -
iz (11-06) (2. 4g, 5. 8lmmol) & AR 3- F& L -4- EAR -6-[( FHK —4- BB EHE )- F
& ]-4H- Wi -2- FER (12-06) (2. 0g, 80. 14% ), H oy A fEE 1k,

[0389]  LC-MS:430. 0 (M+H) .

[0390]  (13-06) [I%]4 .

[0391]

Y ‘
[0392] 3-FHEE -1- FHE 4- FM -6-[ (PR —4-BEBLEFE ) - PR 1-1,4- —&H -tk
g -2- HER

[0393] fZREM6-( KRB EE - FE)-3-FEHE-1-FE 4-EMR-1,4-ZF -t
g -2- FER (13-01) B A 7L, M 3- FEE 4- 8RR 6-[(FR 4- BB EE)-F
FE ]-4H- LA -2- B ER (12-06) (2. 2g, 5. 13mmol) & Ak 3- F & -1- FE 4-HMA -6-[ (H
I -4- BRI ) - B E ]-1, 4- =& - ke -2- FER (13-06) (1. 6g, 70.51% ), HohE &
[ 44

[0394] LC-MS:443.0M+H) .

[0395]  (14-06) I -
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[0396]

[0397] 3-#2 %L -1- AL 4-H M 6-[(F K 4-MEBEE)-FE]-1,4- & -t
E -2- HPER

[0398] #ZAR N6~ CRRABLEE - &) -3-8BH -1- PH 4-H -1, 4- Z& -nitng —2- F
B (14-01) R FTHE N3-FEHE-1-FE 4-ER 6-[(FH 4-HEEBREE)-F
-1, 4- 25 - kg -2- B2 (13-06)400. Omg, 0. 905mmol) & /% 3- 4 -1- AL —4- 4
A -6-[ (2R -4- ABEE &L ) - FEE ]-1, 4- & - nitng -2- HER (14-06) (30. Omg, 9. 41% ,
3T Prep-HPLC 44t ) , HoNK A i {4k,

[0399]  LC-MS:352.6 (M+H) .

[0400]  (7-07) WIHI%% -
[0401]

[0402]  N-(5- &A= —4- S —4H- NErRg —2- L) —4- & - KHEBLAZ

[0403]  #ZHBN N-(5- FEF&E —4- FAC —4H- MLmg —2- FLFP AL ) - RREBERE (7-01) #ARY
ik, M 2- BEEFR R -5 FE I - L -4- BF (5) (20. 0g, 86. 58mmol) Fl 4- & - ZRAAELE
(6-07) (45. 67g, 216. 45mmo1) & M N- (65— FEEE —4- FA —4H-nLiRg —2- B H ) -4- & - 2K
TBLRE (T-07) (20. 0g, 56. 92% ) , H kRt [E 1k,

[0404]  LC-MS:406. 2 (M+H)

[0405]  (8-07) W% -

[0406]

Y
[0407]  4- & -N-(5- f2 & —4- EAX —4H- mbmg -2~ R HFEL ) - FRREBL AL

[0408] %% B 9 N-(5- 2 &t —4- H A —4H- ML g —2- & 9 3 ) - XM BE g (8-01) # ik
B 77 3%, MN-(5— F & & —4- & R ~4aH- b i —2- % 5 3 ) 4- & - F B g (7-07)
(20. 0g, 49. 38mmol) A i 4- & —N-(5- 2 &k —4- F AL —4H- ML -2- 2 B EL ) - R BE %
(8-07) (14. 0g, 89. 79% ) , H Arkis fa FE 44k .

[0409] LC-MS:316.0 (M+H) .

[0410]  (9-07) A4 -
[0411]
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(3]
[0412]  4- & N-(5- #25: —6- RAFH —4- H AL —4H- nibig —2- FFE ) - G
[0413] XM AN-(5-F & 6- FH P H -4 S 4H- b —2- AP E ) - RHB %
(9-01) #ARMI T, M 4- F -N-(5- 13t —4- F M 40~ ntbig —2- B 5 ) - EBiBHIZ (8-07)
(14. 0g, 44. 44mmol) & % 4- & -N-(6- BB & -6- B H F H -4 S 4H- kg -2- B F

B - FERABEE (9-07) (7. 01g, 45. 62% ) , B yk 35 F 44,
[0414]  LC-MS:346. 0 (M+H) .

[0415]  (10-07) 944 -
[0416]

[0417]  N-(5— FE A -6- fo i AL —4- S0 —4H- mtmg -2- B E ) 4- & - FHEB%
(0418]  FZHE N N-(5- TR L -6- R AP I —4- & -4H- by -2- A ) - BB
(10-01) IR HITTIE, M 4-F-N- 6- 25 —6- FREL AL —4- EAX —4H-nbmg 2- B E) - XK
Tei iz (9-07) (6. 0g, 17. 39mmol) A Ff N- (5— R4 —6- FR L F &L —4- AR —4H- itk g -2- 2%
B3 ) -4- & - B (10-07) (3.5g,46. 17% ), B A E{k.

[0419] LC-MS:436. 2 (M+H) .

[0420]  (11-07) fHI% .
[0421]

[0422]  N-(5- FE(HE -6 FELAEE —4- %A -4H- Mbig —2- BRI ) —4- & - KRB
[0423]  #% BB A N-(5— K S 2 -6 FF B & —4- (X —4H- nlb v -2- 2 99 L ) - 2R 1 Bk
F& (11-01) #BR B F7 3%, M N-(5- S & -6- 32 5 B 4L —4- S 4H-nhmg —2-
H)-4- & - EFABEEIE (10-07) (4. 0g, 9. 19mmol) & % N-(5— % & & —6- H W & —4- &
X -4H- MiE g —2- ZERR A ) —4- B - FEBELRE (11-07) (3. 4g, 85.22% ), N E A k.
[0424] LC-MS:433.8 (M+H) .

[0425]  (12-07) HIthI%&

[0426]
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[0427]  3-FF&HE -6-[(4- & - FREBELE ) - PH ]-4- B —4H- by —2- Fig

[o428]  $ZERN 6- ( FEMEABLR A - FHE ) -3- FHEE —4- €K —4H- ki -2- iR (12-01)
IR EITTR, M N- (5 55 -6- FIBLEE —4- AR —4H- meim —2- B AL ) —4- & - RTABLRE
(11-07) (3. 4g, 7. 85mmol) & Ak 3- F AL —6-[ (4- | - FREABLE ) - FE 1 -4-EMR -4H-1nik
M —2- BEE (12-07) (3. 0g, 84.93% ), A A A,

[0429] LC-MS:450. 2 (M+H) .

[0430]  (13-07) HI%14 :

[0431]

[0432] 3-FFEE -6-[(4-H - FHEBEE)-FHE]-1-FHE-4-HR-1,4- =5 -t
e -2- g

[0433] #ZHE N 6-(FEMWEBARE - FH)-3-FEE-1-FE 4-EHR-1,4- _& -t
W —2— HER (13-01) #IRAIT7E, A 3— & 6-[(4- & - B EE)- F&E£ -4+ A
X —4H- nk g -2- B ER (12-07) (3. 0g, 6. 68mmol) & Ak 3- T & & -6-[(4- & - BB E
H)- B ]-1- B -4-EAR -1, 4- =& - ikrE -2- FER (13-07) (2.3g,74.36% ), HoA

AR,
[0434]  LC-MS:462. 8 (M+H) .

[0435]  (14-07) H%(%& .

[0436]

O

[0437] 6-[(4-FH - FWEBRZEL)-FH]-3-BRE-1-FE 4-85K-1,4- -5 -t
IE -2- FPER

[0438] #ZHEE N6-(RBEBAE-FE)--BE-1-PH 4-HR-1,4- & -1t
UE -2- BB (14-01) #RHIT7, M 3- FEE 6-[(4- & - FRABEE)- P 1-1- F
B -4~ F AR -1, 4- & - ke -2- R (13-07) (550. Omg, 1. 19mmol) & A% 6-[ (4- & - &
BHAE)-FE]--BE-1-FHE4-EMR-1,4- & -0k me-2- 7 14-07)
(140. Omg, 31. 55% ) , H At 4.
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[0439] LC-MS:372.8(M+H),
[0440]  (16-01) & (16-07) MI& KR .
[0441] R 2.

[0442]
Me-NH,, HCI
HATU, DIPEA, DMF, .
RT, 16 h M BnO, H,SO,, AcOH
. 80°C, 24h
HBTU, TEA, DMF, 16-65%
RT, 16 h,22-66%
15-01 (R'=H)
) R 16-01 (R*=H); 16-02 (R'=2-Me);
N 9 16-03 (R=2-Cl); 16-04 (R'=3-Me);
- | 16-05 (R'=3.Cl}; 16-06 (R'=4-Me);
o 16-07 (R'=4-Cl)
1601 (R'=H)
[0443] SCES .
[0444]  (15-01) KIHI % -
[0445]
O
i
, AF
_NH 9]
(04461 6-( FERABERA - F3 ) -3- FEHE -1- P 4- 2R -1, 4- =& - kg -2- ¥R
AR

[0447] R M-(FWBEAE-FRE) - FTHE--FE4-EHR-1,4-=
S - kg -2- B OER (13-01) (400. Omg, 0. 935mmol) fY) — FF 2 B Bt f% (10mL) ¥4 W +
MMANHATUQO-(T- H &R H =ZF MW -1-F)-N,NN' N - R ERASRBER L)
(426. 17mg, 1. 12mmol) VLK —RAFEZ % (1. 08mL, 6. 54mmol) . FHEFEIRAH) 30 /04, SR )5
IR ZERBR & (189. 31mg, 2. 80mmol) , FFAEZER T WA X NMIREY) 16h. KM T2E, H
UK KR L, 3 R B A BUR SR &4 . & 3R HLZE F KA ER 7K Bt 5%, € Na,SO,
BT, R TRk . SRR IEE AR AL, 188 6- (CRBEBEE R - B )-3-F
S -1- P& -4-EAR -1, 4 - g -2- FERPEBE (15-01) (180. Omg, 43. 62% ) ,
HoyEaE .

[0448]  LCMS:442.0 (M+H) .

[0449]  (16-01) KIHI% -
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[0450]
[0451]  6- (ZREAGLEA - P )-3- 5 -1- B -4- M -1, 4- Z& - nitg 2- FIRE
HBihg

[0452] HEHE AB6-(FEBBEE-PE)S-RBE-I-FE4-ER-1,4- & -t
WE -2- IR (14-01) AR RIFE, M 6- (BB A - FE)-3- FEE -1- F 4-K
£ -1,4- Z5 - itne -2- FER P B (15-01) (170. Omg, 0. 385mmol) & A% 6- ( Z W Bk
AE-FHE)--BH-1-PH 4-ER-1,4- —& - g -2- B EEERK (16-01)
(45. Omg, 33. 22% , @it Prep-HPLC Zi4L ), K E A E1E.

[0453]  LCMS:351. 8 (M+H) .

[0454]  (15-02) HY%14% -

[0455]

_NH o |
[0456]  3— RaE A -1- &k —4- A -6-[(FZR 2- BB ) - B 1-1,4- & -t
WE -2- FPEE TP AL B

[0457]  [I¥WHERT 3- FEEE -1- FE 4- SR -6-[(FHFE -2-HBEE) - FH]1-1,4- =
S - Ak nE -2- BB (13-02) (600. Omg, 1. 36mmol) f — FF & B L JZ (10mL) Y& W M\
HBTU(O- Z% JF = M -N,N,N” , N’ - [0 B9 Bt - IR - S % - B IR £k ) (772. T4mg, 2. 04mmol)
Al = 2 f& Et,N(0. 942mL, 6. 78mmol) » i $ I8 & ¥ 30 73 %, R J5 0 N\ F B% £ B i
(274. 88mg, 4. 07mmo1) , FFAEE R T W H R BV A 16h. R FES G, FUKE K IER R,
RIGR ZBR B8 3B & 3T RIANLE B KR EL 7K 835 , 7 Na,SO, I, FEAEE T ik .
RIGRLF IEEHAIELiL, 53] 3- FHEIE -1- BE 4- 8 -6-[ (PR —2- HELEE)-
H-1,4- =& - ke -2- PP EB (15-02) (140. Omg, 22. 64% ), H A& A G [H 44,
LC-MS:456. 0 (M+H) o

[0458]  (16-02) K% -

[0459]
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lo460] 3-¥2:-1- AL 4-HMA -6-[(FHR-2-FEBERE)-FE£]-1,4- & -t
e —2- FPR R LB

[o461]  #ZHEN6- (RBEEBLEIE - FHE) -3-BH -1- R 4- 5K -1, 4- == -ntpe -2- F
R (14-01) MR TE, M 3-FEE-1- FHE 4-ER 6-[(FX-2-EHEARE)-F
F -1, 4- 5 - Mg -2- IR EBE (15-02) (140. Omg, 0. 308mmol) & Rk 3- #23& -1- FF
B -A-FR-6-[(PFE -2-FHMEE) - FE -1, 4- & - nkse -2- BFER P EBIZ (16-02)
(40. Omg, 35.50% , @it Prep—HPLC 4tk ) , H AR B A RE1E.

[0462]  LC-MS:365. 8 (M+H) .

[0463]  (15-03) FYH|%& -
[0464]

[0465]  3- FAEE 6-[(2- & - FEEBERE ) - FE I-1- F& 4-HMR-1,4- =& -t
e —2— IR A LBt i

[o466] FZRE N 6-( HFREMEE - FE)-3- FHE -1- PFH 4-H -1,4- & -1t
g -2- B R FR AL B (15-01) IR 7k, M 3- R & 6-[(2- & - REMEE )- F
B]-1- BE -4-FHAR -1, 4- =& - nikng —2- BEE (13-03) (350. Omg, 0. 758mmo1) & /% 3- %
B -6-[(2- & - FEBLEE ) - B ]-1- & -4- E5R -1, 4- 5 - ke -2- FRFHE
Bz (15-03) (210. Omg, 58. 24% ), HoRtE A [E4k .,

[0467]  LC-MS:476. 2 (M+H) .

[0468]  (16-03) A% .

{0469]

; S o
[0470] 6-[(2-8 - FMEBEEL)-FRI--BHE-1-FH-4-8HMR-1,4- & -t
WE ~2- FA IR P B

[0471] BB 6- CREEABEE - FHE) -3-RE -1-FHE -4-8M/R -1, 4- ZF -mtg -2- F
B (14-01) FERBITIE, A 3- FEE 6-[ (- & - FBBEE ) - P& 1-1- FE 4-4
-1, 4- =& - ko -2- IR EBEI% (15-03) (260. Omg, 0. 547mmol) AAk 6-[ (2- & - &K
WA A ) - A ]-3-R A -1- A 4R -1, 4- 5 -k -2- FERP AR (16-03)
(110. Omg, 52. 09% , BT Prep-HPLC 4tk ), Ho s A FELE.

[0472] L.C-MS:386. 2 (M+H) .
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[0473]  (15-04) f%(%& .
[0474]

| HO |
AL NI
7

NH 0
[0475]  3- FEE -1- BFE 4-HR 6-[(PE--BHEBER ) - FH 1-1,4- & -t
WE —2— PR FR R M

[0476] ZHR AN 6-( EMWEBIEE - FH)-3-FHE-1-PFHE 4-ER-1,4- -5 -t
g —2- G AR AL Bk (15-01) REIR A9 77v5, M 3- 3R E 2 -1- & —4- EH AR -6-[ (P -3-T#
Bk ) - & ]-1,4- & - ntue 2- FER (13-04) (400. Omg, 0. 905mmol) & A 3— HE 4
Bk -1- BE —4- EAR -6-[ (2K -3- BABEE AL ) - & 1-1, 4- — & - MLug -2- B P ALEL
% (15-04) (250. Omg, 60. 64% ) , H A A E {4k,

[0477] LC-MS:455.8(M+) .

[0478]  (16-04) HIHI% -

[0479]

. Ho
_~NH O:
[o480] 33—k -1- A 4-EAMR-6-[(FHE -3-MWEEBEEL)-PH1-1,4- & -t
WE -2- FAR FF LB AL

[o481]  FZMRN6-CREEBEEE - &) 3-8 -1-FE 4-8MK -1, 4- Z& -nttng -2- 9
B2 (14-01) BB B I7I5E, M 3- F & -1- FiE 4-EHR 6-[(FE 2- HBLEHE)-F
#1-1,4- =& - g -2- FERFEEL % (14-11) (260. Omg, 0. 571mmol) & % 3- ¥k -1- B
F-4-ER-6-[ (PR -3-WBLER) - FHE -1, 4- 5 - g -2- PR EEE (16-04)
(35. Omg, 16. 76 % , i#iL Prep-HPLC 4tk ), H AR A E A,

[0482] LC-MS:366. 2 (M+H) .

[0483]  (15-05) fI%& .

[0484]

[0485] 3- FHEE 6-[(3- & - FHEEBEARE)- FEI-1-PHE 4-ERK-1,4- —& -t
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WE -2- FREE R BB %

lo486] AR M 6-( FBEBEAE - FHE)--FHE-I-FHE4-EMR-1,4- & -1t
WE —2- R EBE% (15-01) #ERBI L, M 3- FEHE -6-[(- & - FHEBERE)-F
H]-1- B -4-EAR -1, 4- 25 - ibug -2- R (13-05) (600. Omg, 1. 299mmol) & A% 3-
HE-6-[(3- & - REABEEE ) - & ]-1- P 4- 8K -1, 4- 5 -t -2- FRRFE
BEf% (15-05) (410. Omg, 66. 33% ) , F A A R E k.

[0487] LC-MS:476.0 (M+H) .

[0488]  (16-05) HI%i% .
[0489]

HO A N

. ' HOo f

O Ao NI
CONYTETNA

_NH o

[0490] 6-[(3-& - FWBIRAEL)-FHI--HFH -1-FH 4- AR -1,4- Z& -t
g —2- FR PR AL A

[0491]  #ZMB N 6- CRRABLE R - i) -3-BH - 1- PR 4-8HM -1, 4- ZF g -2-F
B (14-01) FERM ik, N 3- FTEHE 6-[ - & - FHEBEE ) - B 1-1- FE 4- &
-1, 4- —& - uhng -2- FER P R F A (15-05) (400. Omg, 0. 84mmol) &% 6-[ (3— & — T
B ) - IR ]-3- R -1- B —4- HA -1, 4- =& - ibng -2- FERPEBRE (16-05)
(193. Omg, 59. 40% , 1#iL Prep—HPLC 44k ) , H K H Al {4

[0492]  LC-MS:385. 8 (M+H) .

[0493]  (15-06) HI&I4& .
[0494]

[0495]  3-FHEE -1- PR 4-EMR -6-[(FR 4-BEBEE)-FE]-L,4- 8 -t
WE —2- PR AR L M Jre

[0496] ZHENO6-( RBBEARE-FE)--FEE-1-FE 48R -1,4-Z8 -t
g -2- R R A BEAE (15-01) FAIRAI 15, M 3-FEH -1- PR -4- HR -6-[ (FHE -4-1
BRE A )- F & ]-1,4- =& - e -2- FER (13-06) (500. Omg, 1. 13mmol) & A 3- £ &
#-1- A -4- F5A-6-[ (2K —4- BB A ) - B ]1-1,4- & - nibig -2- IR P AR
& (15-06) (280. Omg, 54. 34% ) , H K 1A [E k.

[0497] LC-MS:456.0 (M+H) .

[0498]  (16-06) K% -

[0499]
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[os00] 3-%3E-1-PE 4- AR 6-[(FHX4--BBREEL)-PFHE]I-1,4- =5 -
NE -2- FIR R M ik

[0501]  FZBE M 6- (CREABEEE - FE) -3-8H -1-FE 4-HM -1, 4- & -npng -2-H
B (14-01) R 775, M 3- FEE -1- FE 4- 5 6-[(FFE 4-HEEBEHK)-F
F1-1,4- =5 - whig —2- PR EB% (15-06) (250. Omg, 0. 549mmol) &% 3- B3 -1- F
B -4-FAR -6-[ (2K A-TRBLEHEE ) - B 1-1,4- Z5 - nbne -2- PR B HE B AL (16-06)
(120. Omg, 59. 77% , @it Prep—HPLC 4tk ), H K Afa [E 4k,

[0502] LC-MS:366.0 (M+H) .

[0503]  (15-07) BI&I4%& :
[0504]

N
_NH

[0505]  3- & E -6-[(4- | - REABEE ) - P& 1-1- F# 4-H/R -1,4- 28 -k
e -2 FRER R B A

[0506] FHHB M O6-( EBEBIER - FH)-3- FHE -1-FH 4-8/8-1,4- &8 -k
WE -2- RS EL B R (15-01) #RRIT 5, M 3-FEE -6-[4- & - FHBERE)- H
£ ]-1- BE -4- 540 -1, 4- & - HEsE -2- B (13-07) (500. Omg, 1. 08mmo1) & Ak 3- 7%
HAE-6-[(4- & - REBERE)- FE - 1-FE 4-ER -1, 4- 25 -l 2- FRRPH
BEi% (15-07) (340. Omg, 66. 019% ) , H A3k 4 & [ 4k .

[0507] LC-MS:476.2 (M+H) .

[0508]  (16-07) HI%HI% -

[0509]

[0510] 6-[(4- & - FHBLEHE ) - FH ]-3-FH -1- FH 4-HMK -1,4- =5 -t
WE -2- R B LB

05111 #ZBEN6-CRMEEIEE - PR)-3-BH-1-PH 48 -1, 4- —&F -nte -2
BR (14-01) #IRMITEE, N 3- FEFE 6-[(4- & - FEHEE ) - PH 1-1- B 4

- H
Eat
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-1, 4- & - ki -2- B P B (15-07) (700. Omg, 1. 47mmol) & iR 6-[ (4- & - HhH
BEEE ) - & ]-3- 2 -1~ B 4- 0 -1, 4- =& - nibue -2- FER AR ALBER% (16-07)
(375. Omg, 65. 95% , 3BT Prep—HPLC 4ifk ) , B IR 4 A E 44

[0512] LC-MS:386.0(M+H) .

[0513] #iFE 3:(18-01) & (18-07) KA RELZ -

[0514]
-pr-NH,
HBTU, TEA, DMF, I
. RT.16h,3565% H,;SO,, AcOH

-80°C, 24h

9.83%

R
Yy ,n})g
v :

17:01 (R'=H)

18-01 (R'=H); 18-02 (R'=2-Me);
1803 (R'=2-Cl); 18-04 (R'=3-Me);
18-05 (R'=3-Cl); 18-06 (R'=4-Me);
18-07 (R'=4-Cl)

18.01 {R"=H)

[0515]  (17-01) B9%1% -
[0516]

[0517]  6-( ZEBABLEZE - 3L ) -3~ & & 1- BE 4- 8K -1, 4- =5 - kg -2- FlR
T TR B

[0518] [ HEHER 6- (CREABEE S - P ) -3- FHE - -FE£ -4-ER-1,4- 258 -t
B -2- R (13-01) (250. Omg, 0. 584mmo1) Y — R BEAE (15mL) ¥R 0 HBTU (0- %<
FH=m NN, N N - [ E - IR - S - BEER 28 ) (332. 28mg, 0. 876mmol) F1 TEA( =2,
f& ) (0. 406mL, 2. 92mmol) . FEFRIE S 30 7 8h, SR E AR A% (0. 171mL, 1. 75mmol) , &
BETHERSBEY 16h. RNEEE, HKSKERRMN, RER R CEERR. 53K
AR F KA ER K BEHR , 7 Na, SO, - F 1, HPERUE TIRGd. B IE S A ik, 15 3
6— ( FRRABE R L - L ) -3- FEHE - - BE 4-FR -1, 4- 25 - b —2- PR R A
fi& (17-01) (180. Omg, 65. 63% ) , H: M R BIAE -

[0519]  LCMS:470. 0 (M+H) .
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[0520]  (18-01) Hy&|% .
[0521]

[0522] 6-( ZRAABAEIE - FH)-3- B8 -1- FH 4-HMR -1, 4- Z& - tie 2- FEg 7
[RE=159%

[0523] BN 6-(RMBEE-FE)--BE-1-FE 4-HK-1,4- 5 -tk
g -2- IR (14-01) #R A7, M 6- (CRBEAME AL - FE)-3-FEE 1- FH 4- %
R -1,4- Z& - g -2- FER AR R EBRZ (17-01) (280. Omg, 0. 597mmol) & % 6- ( FETEHEE
HE-FE)-3-2E-1-FE 48R -1,4- Z8 - -2- FRREEBE (18-01)
(110. Omg, 48. 56 % , @iL Prep-HPLC 4tk ), H 97K B 6 [F 4.

[0524]  LCMS:380. 0 (M+H) .

[0525]1  (17-02) Ho%i% .
[0526]

(0527] 3-FEE -1- PHE 4-HMN 6-[( PH -2- BEBLEE ) - F& 1-1,4- & -1t
WE -2- IR R A EBZ

[0528] #ZMR A 6-( KRB EE - FHE)--FHE 1-FHE 4- 8K -1,4 Z& -1t
g -2- FER A BB % (17-01) #ER M AFE M 3-FEE -1- BE 4-5MK -6-[(H
K- TEEEE)- PR -1, 4- - mbnE -2- B (13-02) (500. Omg, 1. 13mmol) & KR
3-REHE -1- PR 4-FHA -6-[ (PR -2- WBrE A ) - A 1-1,4- 25 - ke -2- # g
SHEBE (17-02) (250. Omg, 45. 70% ) , HoN s A E 4k .

[0529] LC-MS:484.0(M+H),

[0530]  (18-02) A% -

[0531]
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(0532] 3-f R -1-FE -4-HR-6-[(FE-2-HEHRERL)-FEI-1,4- 8-t
WE -2- FRG e TR B Bk %

[0533] FHHE AH6-(FHMBIEE-FRE)-BHE-1-FHE4-HMK-1,4- 5 -t
WE -2- FER (14-01) IR T7VE, A 3- & -1- B —4- MR -6-[( FHF 2- BBA
E)-FE]-1,4- 8 -ise -2- FERR R B (17-02) (250. Omg, 0. 518mmol) & % 3- 2
H-1- PR 4- A -6-[ (R -2-BEBEE)- F&]-1,4- 8 -t 2- FRRHRE
Bih% (18-02) (110. Omg, 54. 01% , i#@id Prep-HPLC £tk ), H: ik 1 (o 44

[0534] LC-MS:394. 2 (M+H) .

[0535]  (17-03) A% -
[0536]

[0537]  3- R HE: -6-[(2- & - FEABEE ) - FE I-1- F&E 4-HMR -1,4- =& -t
WE —2- FRER 7 TR 2B

[0538] #ZHE K 6-( FRTEBL & - PR )-3-FHE -1-FH 4-HK-1,4- _F -
WE -2- IR R A EBIZ (17-01) #IREIHVE, M 3- FEE 6-[ (- & - FHEBER ) - F
B ]-1- B -4- AR -1, 4- A - e —2- FER (13-03) (500. Omg, 1. 08mmol) &% 3- 3¢
FA-6-[(2- & - REEBLESL ) - A 1-1- £ —4- EA8 -1, 4- =& - g -2- BERRA
FWehz (17-03) (250. Omg, 45. 0% ) , Ho Ak E 44

[0539] LC-MS:504.3 (M+H) .

[0540]  (18-03) HI%(|+#% :

[0541]

H
Ny

YN‘H | E /’

cl
[0542] 6-[(2- & - FEABEEE ) - PR ]-3-BHE-1-FHE -4-HMR-1,4- =5 -t
WE -2- FPR S A B Wi
[0543]) MR N6~ CRBABLEE: - F ) -3-B& -1- & 4-2R -1, 4- Z& -tz -2-H
B2 (14-01) fIRHI 71k, M 3- FEHE -6-[(2- & - FHEBIER ) - P& 1-1- B 4- %
-1, 4- Z& -HtIE -2- PR F A EBEZ (17-03) (240. Omg, 0. 477mmol) ARk 6-[ (2- &~ %
T E ) - PR3- E -1 R 4-EA L4 ZE -k -2- FER A TR A B %
(18-03) (38. Omg, 19. 24% , it Prep-HPLC 4lifk, ) , H A H A FE 14,
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[0544] LC-MS:414.2(M+H) .

[0545]  (17-04) HI%(% -
[0546]

| Ho
Nf,s, N
1]

[0547]  3- *FHE -1- FE 4- SR -6-[(FXE -3-BEHEE)- B 1-1,4- —5 -t
IE —2- R R A BB AL

[0548] &R 6-(RMEBEEE - FHE)-3- FHE-1- P& 4-HR-L4+- 28 -t
W -2- R RN EB I (17-01) #IRM T M3-FEE-1- FE 4-HMR-6-[(F
B-3-MERBREE ) - FA - 4- & - ke -2- R (13-04) (500. Omg, 1. 13mmol) & A
3- HEEHE —1- I —4- SR -6-[ (TR —3- AR ) - 4 1-1, 4- 4 - ieng -2- B
SR EERZ (17-04) (250. Omg, 45. 70% ) , H A E & E 4,

[0549]  LC-MS:484.2 (M+H),

[0550]  (18-04) K%+ -
[0551]

[0552] 33— -1- A 4-HMA-6-[( PR --WHEAHEL)-PFHEI-1,4- -5 -1t
WE -2- R AN

[0553] F&ME N 6-(EMEEBMERE-FH)-3-BR-1-FH4-HMK-1,4- 5 -1t
e -2- IR (14-01) #AR KT, M 3- FEE -1- F i 4-HA -6-[( BFFE -3- B A
FH)-FHE -1, 4- ZF -nteg -2- PR RN ABAZ (17-04) (250. Omg, 0. 518mmol) & % 3- ¥2
B-1- B 4-EHAAR -6- [ -3-BBEE ) - F&E 1-1,4- =8 - g -2- FRRRHRE
BifZ (18-04) (20. Omg, 9. 82% , i#iT Prep-HPLC 4tk ) , H At [E A,

[0554]  LC-MS:394. 4 (M+H) .

[0555]  (17-05) BO%(%& -
[0556]
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[0557]  3- "R -6-[(3- A - FWABLEE ) - P& ]-1- F& 4-HA-1,4- 24 -t
E —2- IR R A B

[o558] MRy 6- (MBI A & - &) -3- FHE-1-PE 4- AR -L,4-ZF -t
IE -2- FER R R EBE: (17-01) #AREITTH:, M 3- FHE -6-[ 3~ & - KEBE L) - 7
£ 1-1- BFE 4-ER -1, 4- 28 - ke -2- BFER (13-05) (600. Omg, 1. 29mmol) & K 3— ¢
U -6-[ (3 S - FEWBLASE ) - P4 1-1- B 4- HH -1, 4- H - Mg 2- FRAER
HBZ (17-05) (363. Omg, 55. 46% ) , H AR BORWBAE .

[0559]  LC-MS:504. 2 (M+H) »

[0560]  (18-05) (Il -

[0561]

1 Ho
7

O Cl

[0562] 6-[(3- & - FIBIEFE)-FHE 1-3-BE-1- F&E 4-H5MK-1,4- _& -t
WE -2- FIR S T B B ik

[0563]  #ZHE N 6- CRIABLE A - F L) -3- 88 -1- F3 4-E M -1, 4- & - nkmg -2-F
BR (14-01) #ERMITIE, W3- FEE 6-[ - & - FHEEER ) - PR 1-1- PR 4- 5
-1, 4- & - kg -2- FERR N AEBLE (17-05) (350. Omg, 0. 69mmol) & A% 6-[ (3- & - 2K
MEBEE R ) - P& ]-3- B -1- PR 4-ER -, 4- ZF - ke -2- PR AR E K
(18-05) (110. Omg, 38. 2% , i#iL Prep-HPLC 4tk ), H At E k.

[0564] LC-MS:414. 2 (M+H) .

[0565]  (17-06) % -
[0566]

o7
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[0567] 3-FEE: -1- BHE 4-HM 6-[( PR 4A-BEBEL)-FE1-1,4- 25 -t
IE -2- RERF R E B

(os68] #ZEE A 6-( RMEBEE - FHE)-3-FEHE -1-FHE 4-ERK-1,4- & -1tk
hE -2- FER R A EBIE (17-00) #IRMHZE N 3-FHE -1- FE 4-ER -6-[(H
B -4-TABEE ) - BA -1, 4- Z& - mtig -2- FE (13-06) (600. Omg, 1. 36mmol) &
3- HEHE -1- P —4- FA -6-[ (P —4- BWEESRE ) - B -1, 4- —5 - Mg -2- Bl
S AEBZ (17-06) (250. Omg, 38. 08% ) , H Atrfa [l {4 .

[0569] LC-MS:484. 2 (M+H) .

[0570]  (18-06) % :
[0571]

[0572] 3-FHE-1- FE 4-ENR6-[( PR 4-BEBRE)-FH]-1,4- -5 -t
WE —2- R TR E B

[0573] BN (FEWBMAE -FERE)--FEH-1-PH 4+ HNR-1,4- =5 -k
WE -2- R (14-01) B FVE, M 3- FEHE -1- FE 4- 8K -6-[(FF 4 BEHE
F)-PH -1, 4- 28 - g -2- B AR EBERL (17-06) (280. Omg, 0. 58mmol) A Ak 3- 2
H-1- P4 E1A 6L (PR 4-BEAE ) - i ]-1,4- Z& - ithe -2- FRRRE
BiA% (18-06) (190. Omg, 83. 3% , @it Prep-HPLC 4lifk ), H K Ak,

[0574] LC-MS:394.0 (M+H) ,

[0575]  (17-07) B4 -

[0576]

[0577]  3- F&EE -6-[(4- & - FEBtEE ) - FE ]-1- F& 4- 8RR -1,4- =& -t
e -2- PR TR B B

[0578] &M M 6-( REEEIE A - FE)-3-FTEHEE-1-FH 4-8MK-1,4- =& -
WE -2- B R AENME (17-01) &M, N 3- FEE 6-[(@- & - FHEHEE )- F
2 1-1- FE 4- 8 -1, 4- & - ntkre -2- BFER (13-07) (500. Omg, 1. 08mmol) & /% 3- 7%
HE-6-[(4- & - FrlhaE ) - P& 1-1-FE -4-8R -1, 4- 5 - g -2- FRER
BB (17-07) (290. Omg, 53. 17% ), H AR E A FE A,
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[0579] LC-MS:504. 0 (M+H) .

[0580]  (18-07) K% -
[0581]

[0582] 6-[(4- S - KBEBIRAE)-FEI--BE-1-FEA4-EAR-L,4- & -t
WE -2- RS R E B AL

[0583]  #ZHEJy6- (REABEE AL - ) -3-HRHE-1-FE4-HAK -1, 4- =& -fewe -2-
B (14-01) #RM T, M 3- FEE 6-[(4- & - FHEBERE ) - FH 1-1- F# 4- &
-1, 4- =& - uEng -2- BRSSP EBE (17-07) (600. Omg, 1. 19mmo1) A A% 6-[ (4- & - %
AR ) - A ]-3-RBE-1-FE 4-EHMR -1, 4- & -t 2- PRE AR
(18-07) (250. Omg, 50. 64% , it Prep-HPLC 4lifk ), H AR A @A

[0584] LC-MS:414. 2 (M+H) .

59



Abstract
The present invention relates to a compound having the general formula
(II), optionally in the form of a pharmaceutically acceptable salt, solvate,
polymorph, codrug, cocrystal, prodrug, tautomer, racemate, enantiomer,
or diastereomer or mixture thereof (II), which are useful in treating,
ameloriating or preventing a viral disease. Furthermore, specific

combination therapies are disclosed.



