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Heteroaryl hydroxamic acid 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 I, optionally in the

form of a pharmaceutically acceptable salt, solvate, polymorph, prodrug, tautomer,
racemate, enantiomer, or diastereomer or mixture thereof, '

U]

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 to worldwide public heaith has
been highlighted by, firstly, the ongoing low leve! transmission to humans of the highly
pathogenic avian 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 strain A/H1N1 that has rapidly spread around the entire world
(http://www.who.int/csr/disease/swineﬂu/én/). Whilst the new strain is highly contagious but
currently only generally gives mild iliness, the future evolution of this virus is unpredictable.

1
SUBSTITUTE SHEET (RULE 26)
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In a much more serious, but highly plausible scenario, H5N1 could have been more easily
transmissible between humans or the new A/H1N1 could have been more virulent and
could have carried the single point mutation that confers Tamiflu resistance (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 953-986). In this case, the delay in generating and deploying a vaccine {~6
months in the relatively favourab;e case of A/H1N1 and still not a solved problem for H5N1)
could have been catastrophically costly in human lives and societal disruption.

it is widely acknowledged that to bridge the period before a new vaccine becomes available.
and to treat severe cases, as well as 1o 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 a high priority, having been largely abandoned by the major
pharmaceutical companies once the anti-neuraminidase drugs 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 infiuenza virus
surface antigen neuraminidase (Von ltzstein, M. et al., (1993), Nature, 363, pp. 418-423) led
directly to the development of neuraminidase inhibitors with anti-viral activity preventing the
release of virus from the cells, however, not the virus production. 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 an eventual pandemic. However, these medicaments provide only a
reduction in the duration of the clinical disease. Alternatively, other anti-influenza
compounds such as amantadine and rimantadine target an ion channel protein, i.e., the M2
protein, in the viral membrane interfering with the uncoating of the virus inside the cell.
rHowever, 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. 946-251). However, ribavirin is only
approved in a few countries, probably due to severe side effects (Furuta et al.,
ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, 2005, p. 981-988). Clearly, new

antiviral compounds are needed, preferably directed against different targets.
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Influenza virus as well as Thogotovirus belong to the family of Orthomyxoviridae which, as
well as the family of the Bunyaviridae, including the Hantavirus, Nairovirus,
Orthobunyavirus, and Phlebovirus, 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 virion RNA (VRNA)
into Viral mRNAs 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 Structurai & Molecuiar Biology 2008; May;15(5): 500-506) and the
endonuclease-active site in the PA subunit (Dias et al., Nature 2009, 458, 914-918) have
been identified and determined. These two sites are critical for the unique cap-snatching
mode of transcription that is used by influenza virus to generate viral mRNAs. For the
generation of viral mMRNA the polymerase makes use of the so called “cap-snatching’
mechanism (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). A 5' cap (also termed an RNA cap,
RNA 7-methylguanosine cap or an RNA m7G cap) is a modified guanine nucleotide that
has been added to the §' end of a messenger RNA. The 5' 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 10 the 5 RNA cap of cellular mRNA
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.

The polymerase complex seems to be an appropriate antiviral drug target since it is
essential for synthesis of viral mRNA and viral replication and contains several functional
active sites likely 16 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 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
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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. 1189-1183). Moreover, there have been
attempts to interfere with viral transcription by nuclecside analogs, such as 2'-deoxy-2'-
fluoroguanosine (Tisdale, M. et al., (1995), Antimicrob. Agents Chemother., 39, pp. 2454-
2458).

The suitability of certai;r N-hydroxamic acid and N-hydroxyimide compounds for inhibiting
the influenza virus polymerase has been investigated by Cianci et al. (Cianci C. et al.,
(1996) Antiviral Chem. & Chemotherapy (1996) 7(8) pp. 353-360). Cianci et al. describe the
screening of a proprietary chemical collection in an effort to discover antiviral compounds.
One compound, BMY-26270, was identified as an inhibitor of the capped RNA-dependent
RNA polymerase of the influenza virus. The inhibitory activity of this compound was
attributed to an effect on the endonuclease cleavage function of the influenza polymerase
analyzed on entire RNPs and viral lysates, respectively, without knowledge of the location
and structure of the viral endonuclease active site. Based on their results, Cianci et al.
concluded that a specific phenolic hydroxyl group and a hydroxamic acid moiety are
essential components of the polymerase-inhibiting pharmacophore. Cianci et al. further
concluded that modification or deletion of either of these elements in the context of the equi-
active pyridine homologue leads to the inactivation of the compound.

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 .

it is understood that throughout the present specification the term "a compound having the
general formula 1" encompasses pharmaceutically acceptable salts, solvates, polymorphs,
prodrugs, tautomers, racemates, enantiomers, or diastereomers or mixtures thereof unless
mentioned otherwise.
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A further embodiment of the present invention relates to a pharmaceutical composition
comprising a compound having the general formula | and optionally one or more
pharmaceutically acceptable excipient(s) and/or carrier(s).

The compounds having the general formula | are useful for treating, ameliorating or
preventing viral diseases.

Detailed description of the invention

Befcre 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 aiso 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
Koibl, 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 te 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
advantagecus 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,
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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

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 therecf. Unless specified

otherwise, the cycloalky! group can have 5 to 12 carbon atoms.

"Hal" represents F, Cl, Brand 1.

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 phenyt.

The term "5- or 6-membered heterocycle" or "5- or 6-membered heteracyclic” covers any
five or six-membered ring wherein at least one of the carbon atoms in the ring has 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. The term “heterocyclic ring" also covers hetercaryl rings.
Examples include pyrrole, pyrrolidine, oxolane, furan, imidazolidine, imidazole, pyrazole,

oxazoiidine, oxazole, thiazole, piperidine, pyridine, morpholine, piperazine, and dicxolane.

The term "5- to 10-membered mono- or bicyciic hetercring” covers any mono- or bicyclic
ring system which contains at least one heteroatom selected from N, O and S. In a

preferred embodiment, the 5- to 10-membered mono- or bicyclic heteroring is
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o)

The term "heteroaryl” 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 are given above.

The term "heterocyclyl" covers any five or six-membered ring wherein at least one of the
carbon atoms in the ring has 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. The term "heterocyciyl" also covers
heteroaryl rings. Examples include pyrrole, pyrrolidine, oxolane, furan, imidazolidine,
imidazole, pyrazole, oxazolidine, oxazole, thiazole, piperidine, pyridine, morpholine,

piperazine, and dioxolane.

The term "carbocycle” ot "carbocyclic” covers any five or six-membered ring which does not

include heteroatoms in the ring. The term "carbocyclic ring” also covers aryl rings.

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 fo 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 salts (e.g., caicium 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,

7
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carboxylate, sulfate, phosphate, nitrate, alkyl sulfonate and aryl sulfonate). llustrative
examples of pharmaceutically acceptable salts include, but are not fimited 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,
dihydrochioride, dodecyisulfate, edetate, edisylaie, estolate, esylate, ethanesulfonate,
formate, fumarate, gluceptate, glucoheptonate, gluconate, glutamate, glycerophosphate,
g!ycoiylarsar;ilate, hemisulfate, heptancate, hexanoate, hexyiresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, hydroxynaphthoate,
iodide, isothionate, lactate, lactobionate, laurate, lauryl sulfate, 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, 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 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.

Compounds having the general formula

The present invention provides a compound having the general formula .
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(1)

In the appended claims certain provisos are recited. It is understood that any of the
compounds which are included in any of the provisos can be excluded, either individually or
in combination with other compounds, from one or more of the independent claims having a
different category even if it is not currently disclaimed in the independent claim of this
category. It is also understood that the disclaimer covers the compounds in the form of their
pharmaceutically acceptable salts, solvates, polymorphs, tautomers, racemates,
enantiomers, and diastereomers.

The present invention provides a compound having the general formula | in which the
following definitions apply.

R' is selected from —H, ~C1_ alkyl, ~(Cas-7 cycloalkyl) and —CH,~(Cs_; cycloalkyl). Preferably
R' is selected from —H, and —~C,_¢ alkyl. Even more preferably R' is —H.

NHz

~

R? is selected from —H, N”. ™~ —Cyg alkyl, —Hal, —(Cs.7 cycloalkyl), ~CHy~(Cs 7
cycloalkyl), —(CH,)—(optionally substituted aryl), and —(optionally substituted 5- or 6-
membered heterocyclic ring which contains at least one heteroatom selected from N, O and

NH,

S). Preferably R? is selected from —H, HO\N , —Cie alkyl, —~(CHj)n—(optionally
substituted aryl), —(optionally substituted 5- or 6-membered heterocyclic ring which contains
at least one hetercatom selected from N, O and S). Even more preferably R? is selected
from —H, —C1_s alkyl, —phenyl, with R? being —H being most preferred. With respect to R? the
heterocyclic ring is not particularly limited but it is preferably piperidine or pyrrolidine.

The substituent(s) of the optionally substituted aryl and the optionally substituted
heterocyclic ring are independently selected from ~Cy_4 alkyl, —halogen, —CN, —CHals, ~aryl,
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-NR°R’, and ~CONR®R’. Preferred examples of the substituent being selected from
~Cia alkyl

R® is selected from —H;

—Cqs alkyl;

~(CHa)~NRPR?® (with respect to this substituent n is preferably 0 or 1, more preferably 0);
and

—(optionally substituted 5- or G—memberéd carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S). The
heterocyclic ring can be any carbo- or heterocyclic ring but is preferably phenyl, piperidine,
morpholine, or piperazine.

The substituent of the carbo- or heterocyclic ring is selected from —Hal, -C,4 alkyl,
~NR°R™®, —(CH;),~OH, —C(O)}-NR°R™, —SO,~NR°R"’, —-NH-C(0)-O-R"', -C(O}0O-R",
and a 5- or 6-membered heterocyclic ring which contains at least one hetercatom selected
from N, O and S (with respect to the substituent of the carbo- or heterocyclic ring the

‘heterocyclic ring as a substituent is preferably pyrrolidine, piperidine, or dioxolane).

In a preferred embodiment, R? is selected from —H;

—Ci_¢ alkyl;

~NR®*-SO,—~(CH,).—(optionally substituted aryl), wherein the substituent is preferably
selected from —Hal, and —CF3;

—(optionally substituted aryl), wherein the substituent is preferably selected from Hal,
-NR°R'®, and -C{0)-O-R™"; and

~{optionally substituted 5- or 6-membered heterocyclic ring wherein the heterocyclic ring
contains at least one heteroatom selected from N, O and S), wherein the substituent is
preferably selected from -Hal, -NR°R" -C(0)-O-R", and a 5- or 6-membered
heterocyclic ring which coritains at ieast one heterocatom selected from N, O and S such as
pyrrolidine, piperidine, or dioxolane.

In one embodiment R' and R? taken together can form a pheny! ring.
In an alternative embodiment R? and R® taken together can form a phenyl ring.
R*is —H.

10
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R® is selected from the group consisting of —H or —(CH,).—(optionally substituted aryl),
preferably R® is selected from the group consisting of ~H or ~(CH,)—(optionally substituted
phenyl), even more preferably R® is —H. In the definition of R> nis 0, 1, 2, or 3, preferably n
is 0 or 1, more preferably n is 1. With respect to R® the substituent is selected from ~Hal and
~Cy4 alkyl.

“In an alternative embodiment, R* and R® together form a methylene group —CH—, ethylene

group —CH,CHz~ or ethyne group —CHCH-, which can be optionally substituted by —C,_4
alkyl, ~halogen, —CHals, -R°R’, ~OR®, -CONR®R’, —SO,R®R’, aryl or heteroaryl.

R® is selected from —H and —C.; alkyl and is, e.g., —H.

R’ is selected from ~H and ~C_4 alkyl.

R? is selected from ~H, ~Ci_¢ alkyl, —~(CH,)~(optionally substituted aryl), —SO,~(CH,)—
(optionally substituted aryl), —-SO,—(CH_),—(optionally substituted 5- to 10-membered mono-
or bicyclic heteroring which contains at least one heteroatom selected from N, O and S), -
(CH;)n—(optionally substituted 5- or 6-membered heterocyclic ring which contains at least
one heteroatom selected from N, O and S) (preferably the heterocyclic ring is piperidine or
pyrrolidine), wherein the substituent is selected from —Hal, —CF3, —Cy_4 alkyl, and —(CHy)—
aryl. In a preferred option, R® can be ~SO,~(CH,),~(optionally substituted ary!), with n being
preferably 0 or 1, mare preferably being 1.

R® is selected from —H, —C,4 alkyl, and ~C,_, alkylene~NR''R"".

R" is selected from —H, —C1_; alkyl, and —C1_, alkylene-NR"'R"",

R is selected from —H, —CF3, and —C,_; alkyl.

EachmisOor1.

Each nis independently 0, 1, 2, or 3.

11
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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, intragastﬁcal, intracranial and parenteral administration, e.g.
intravenous, intramuscular, intranasal, intradermal, subcutaneous, and similar
administration routes. Oral, intranas:al 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 dispersion. 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, prapylene 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
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thimersal. Further, isotonic agents, such as sugars or salts, in particular sodium chloride

may be incorporated in infusion or injection solutions.

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, microcrystaliine cellulose, carboxymethy! celiulose, hydroxyethyl
cellulose, 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 stearyt fumarates,

c) disintegrants such as starches, croscarameliose, sodium methyl cellulose, agar,
bentonite, alginic acid, carboxymethyl celiulose, 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 foliowing ingredients: pregelatinized starch, talc, povidone K 30,
croscarmellose sodium, sodium stearyl fumarate, gelatin, titanium dioxide, sorbitol,
monosodium cifrate, xanthan gum, titanium dioxide, flavoring, sodium benzoate and

saccharin sodium.

If a compound of the invention is agminisiered intranasaily 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 propelant, e.g.,
dichlorodifluoromethane, ftrichlorofluoromethane, dichlorotetrafluoroethane, a hydrofiuoro-
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,
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e.g., using a mixture of ethanol and the propelfant as the solvent, which may additionally

contain a lubricant, e.g., sorbitan trioleate.

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 depénding 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 fo 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, between 100 mg to 200 mg of the compound is 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.qg., 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 100 mg to 500 mg/kg body weight, if rectal or intragastric
administration is used and in ranges of 10 to 100 mg/kg body weight, if parenteral
administration is used.

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
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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 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,
Hépadnaviridae, 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,
Paramyxovitidae, Rhabdoviridae, Orthomyxoviridae, Bunyaviridae, Arenaviridée,
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

15



WO 2013/057251

PCT/EP2012/070757

Polyomaviridae BK-virus

JC-Virsu
Parvoviridae B19 virus

Adeno associated virus 2/3/5
Hepadnaviridae Hepatitis B virus

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 hemoirhagic fever virus
Sakhalin virus

Rift valley virus

Sandfly fever virus
Uukuniemi virus

Arenaviridae

Lassa virus

Lymphocytic choriomeningitis virus
Guanarito virus

Junin virus,
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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

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 1o freat influenza. Within
the present invention, the term "influenza" includes influenza A, B, C, isavirus and
thogotovirus and also covers bird flu and swine flu. The subject to be treated is not
particularly restricted and can be any vertebrate, such as birds and mammals (including
humans).
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Without wishing to be bound by theory it is assumed that the compounds of the present
invention are capable of inhibiting endonuclease activity, particularly of the influenza virus.
More specifically it is assumed that they directly interfere with the N-terminal part of the
influenza PA protein, which harbours endonuclease activity. However, delivery of a
compound into a cell may represent a problem depending on, e.g., the solubility of the
compound or its capabilities to cross the cell membrane. The present invention not only
shows that the claimed compounds have in vitro polymer:'ase inhibitory activity but aiso in

vivo antiviral activity.

A possible measure of the in vitro polymerase inhibitory activity of the compounds having
the formula | is the FRET endonuclease activity assay disclosed herein. Preferably the
compounds exhibit a % reduction of at least about 50 % at 25 pM in the FRET assay. In this
context, the % reduction is the % reduction of the initial reaction velocity (v0) of substrate
cleavage of compound-treated samples compared to untreated samples. Preferably the
compounds exhibit an 1Cs, of at least about 40 uM, more preferably at least about 20 pM, in
the FRET assay. The half maximal inhibitory concentration (ICg) 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 concenfration series ranging
from maximum 100 pM to at least 2 nM,

A possible measure of the in vivo antiviral activity of the compounds having the formuifa | or
Il is the CPE assay disclosed herein. Preferably the compounds exhibit a % reduction of at
least about 30 % at 50 uM. In this connection, the reduction in the virus-mediated cytopathic
effect (CPE) upon treatment with the compounds was calculated as follows: The cell
viability of infected-treated and uninfected-treated cells was determined using an ATP-
based cell viability assay (Promega). The response in relative luminescent units (RLU)} of
infected-untreated samples was subtracted from the response (RLU) of the infected-treated
samples and then normalized to ‘the viability of the corresponding uninfected sample
resulting in % CPE reduction. Preferably the compounds exhibit an 1Cs; of at least about 45
UM, more preferably at least about 10 uM, in the CPE assay. The half maximal inhibitory
concentration (ICsp) is @ measure of the effectiveness of a compound in inhibiting biological
or biochemical function and was calculated from the RLU response in a given conceniration
series ranging from maximum 100 pM to at least 100 nM.
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A possible measure of the in vitro polymerase inhibitory activity of the compounds having
the formula |l is the Biacore binding assay disclosed herein. The Biacore system is based
on an opticali phenomenon known as surface plasmon reson.ance (SPR). This technique is
the basis for measuring adsorption of material onto planar metal surfaces such as gold or
silver. SPR is used as a powerful technique to measure biomolecular interactions in real-
time in a label free environment. While one of the interactants is immobilized to the sensor
surface, the other is free in éofution and passed over the surface. Association and
dissociation is measured in arbitrary units and displayed in a graph called the sensorgram.

The PB2 cap binding domain (CBD) of an avian H5N1 influenza virus was immobilized on
the surface of a CM7 sensor chip (GE Healthcare) by amine coupling according fo the
manufacturer's protocol. The protein was diluted in a 10 mM phosphate buffer pH 6.5. As
running buffer for immobilization a HBS-EP buffer (10mM HEPES, 150mM NaCl, 3mM
EDTA, 0,005 % Surfactant p20) was used. Using a protein concentration of 30 pg/ml and a
contact time of 12 min an immobilization level of approximately 8000 RU (relative response
units) was achieved.

For compound screening a running buffer containing 10 mM TRIS, 3 mM EDBTA, 150 mM
NaCl, 0.005 % Surfactant p20 (GE Healthcare/Biacore), 1 mM DTT, 0.5 % DMSO was
used. 2 mM DMSO stock solutions of each compound were diluted in 1.005X sample buffer
without DMSO (1.005X TRIS/EDTA/NaCi/p20/DTT; diluted from a 10X stock) to a final
compound concentration of 10 yM and 0.5 % DMSO. m7GTP (Sigma Aldrich) and SAV-
7160

were used as references and chip stability controls at a concentration of 4 mM and 10 M,
respectively. Stock solutions of each reference compound were made and aliqguots were
stored at —20 °C. In this context, the RU is a measure for the binding of the compound to
the PB2-CBD and is generally assessed in relation to the binding in RU of SAV-7160.
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For buffer bulk effects (matrix) was accounted by reducing the response obtained for the
reference flow cell Fc1 from the active flow cell Fc2 resulting in relative response units (RU)
reflecting binding of the compounds to the ligand. Organic solvents such as DMSO in the
buffer cause high bulk effects which differ in the reference flow cell and the active flow cell
due to ligand immobilization. To account for these differences, a calibration curve was
established. Eight DMSO concentrations ranging from 0.1 % to 1.5 % in buffer were
measured and a linear calibration curve was calculated by plotting Fc2-Fc1 vs. Fct. The
relative response of each sample was then correc%ed by the solvent factor given by the
respective Fc1 signal on the calibration curve and the corresponding Fc2-Fc1 difference. To
account for the different size of the compounds, the buffer and solvent corrected response
units were normalized to the molecular weight.

Affinity constants (KD values) were determined by measuring the binding affinity of the
analyte to the ligand over a concentration range ranging from 200 uM to 1 nM. The KD
value is that concentration at which 50% of the binding sites are saturated and was

calculated using a linear curve fit model.

In the Biacore assay the binding (RU) of the compounds to the immobilized PB2-CBD is
preferably at most 15 RU, more preferably at most 7.5 RU. The affinity constant (KD) is
preferably at most 50 uM, more preferably at most 10 uM.

The compounds having the general formula | 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, ameloriating or preventing a viral disease, more
preferably a further medicament which is useful in treating, ameloriating or preventing

influenza.

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

(i) The combination of endonuclease and cap binding inhibitors (particularly targeting
influenza). The endonuclease inhibitors are not particularly limited and can be any

endonuciease inhibitor, particularly any viral endonuclease inhibitor. Preferred
endonuclease inhibitors are those having the general formula (1).
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The cap binding inhibitors are not 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 (ll} and/or the compounds disclosed in
W02011/000566, the complete disclosure of which is incorporated by reference. In
particular, all descriptions with respect to the general formula of the compounds
according to W02011/000566, the preferred embodiments of the various substituents
as well as the medical utility and advantages of the compounds are incorporated

herein by reference.

The compounds of W02011/000566 have the general formula (XXI):

“ R11

R10 /
/N N\

™ | AN

Y
R10
Z
(XXD

or a pharmaceutically effective salt, a solvate, a prodrug, a tautomer, a racemate, an

enantiomer or a diastereomer thereof;
wherein
one of Y and Z is -XR' and the other is R'®;

R, R' and R'" are each individually selected from the group consisting of
hydrogen, C—Ceg-alkyl, C,~Cg-alkenyl, C,-Cg-alkynyl, ~(CH,),.C(OOH,
—{(CH,),C(O)OR', —(CHy),OH, —(CH,)OR'®, —CF;, —(CH_,)q—cycloalkyi,
~(CHz)nC(O)NHz,  ~(CHo)yC(O)NHR™,  ~(CH2)C(OINR™R",  ~{CH,),S(O).NH,
~(CH2)nS(O)NHR™, —(CH2):S(0):NR"R", ~(CH,),S(0):R", halogen, —CN, —(CHy)s~
aryl, ~{CH,):—heteroaryl, —(CH2).NH,, ~(CH}.NHR", and —(CH.),NR"R"; optionally
substituted;

R' is selected from the group consisting of hydrogen, C,—Cg-alkyl, —CF3, C,-Ce~
alkenyl, C,—Cg-alkynyl, —(CH,}),~cycloalkyl, —(CHa),—aryl, ~(CH;),—heterocycloalkyi
and —{CH,),—heteroaryl; optionally substituted,
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X is selected from the group consisting of CH,, C(0), C{S), CH(OH), CH(OR'®), S(0),,
=S(0)-N(H)-, =S(0)-N(R™)-, —-N(H}-S(0)o~, ~N(R**)-8(0)~, C(=NH), C(=N-R™®),
CH(NH,), CH(NHR'), CH(NR™R"), —C(O)-N(H}-, —C(O}-N(R™®)~, —N(H)}-C(O)-,
~N(R'®)-C(O)—, N(H), N(-R") and O;

R is selected from the group consisting of C,—Cs-alkyl, —CFs, C,-Cs-alkenyl, Co-Cq-
alkynyl, —(CHa)~cycloalkyl, —(CH,)—heterocycloalkyl, —(CH.),—aryl, ~NR"R"’, and
—(CH,)—heteroaryl; optionally substituted;

R'™ and R are independently selected from the group consisting of C1~Cs-alkyl, Co—
Cs-alkenyl, C,~Cg-alkynyl, —(CHy).—cycloalkyl, —(CH,).—aryl, —CFs, -C{O)R™ and
~S(0),R; optionally substituted;

R* is independently selected from the group consisting of C—Cg-alkyl, C—~Cg-alkenyl,
C—Ces-alkynyl, -(CH,),—cycloalkyl and —CF3; optionally substituted; and

n is in each instance selected from 0, 1 and 2.

In the context of WO2011/000566 the term "optionally substituted" in each instance
refers to between 1 and 10 substituents, e.g. 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 substituents
which are in each instance preferably independently selected from the group
consisting of halogen, in particular F, Cl, Br or [, =NO,;, -CN, -OR', -NR'R",
—(CO)OR', —(CO)OR"™, ~(CO)NR'R", -NR'COR"™, =NR'COR', -NR"CONR'R",
—NR"SO:A, -COR"™; -SO,;NR'R", -OOCR™, -CR"R™O0H, —-R"OH, =0, and -E;

R' and R" is each independently selected from the group consisting of hydrogen, alkyl,
aikenyt, alkynyl, ~OE, cycloalkyl, heterocycloalkyl, aryl, hetercaryl, and aralkyl or
together form a heteroaryl, or heterocycloalkyl; optionally substituted;

R™ and R™ is each independently selected from the group consisting of alkyl, alkenyl,

alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl, heteroaryl, and
—NR'R"; and
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E is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted.

Widespread resistance to both classes of licensed influenza antivirals (M2 ion channel
inhibitors (adamantanes) and neuraminidase inhibitors (Oseltamivir)) occurs in both
pandemic and seasonal viruses, 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/H3N2, adamantanes are
now regarded as ineffective. Virtually all 2008 H1N1 and seasonal H3N2 strains are
resistant to the adamantanes (rimantadine and amantadine), and the majority of
seasonal H1N1 strains are resistant to oseltamivir, the most widely prescribed
neuraminidase inhibitor (NAl). For cseltamivir the WHO reported on significant
emergence of influenza A/HIN1 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 (northern
hemisphere) where 95% of all tested isolates revealed no Oseltamivir-susceptibility.
Considering the fact that now most national governments have been stockpiling
Oseltamivir 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 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 iranscription
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 fargets. Due to
the fact that both functions are required for the so-called “cap-snatching” mechanism
mandatory for viral transcription, concurrent inhibition of both functions is expected to
act highly synergistically. This highly efficient drug combination would result in lower
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substance concentrations and hence improved dose-response-relationships and
better side effect profiles.

Both of these active sites are composed of identical residues in all influenza A strains
{e.g., avian and human) and hence this high degree of sequence conservation
underpins the perception that these targets are not likely to trigger rapid resistant virus
generation. Thus, endonuclease and cap-binding inhibitors individually and in
combination are ideal drug canc}idates 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 duai
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.

The combination of inhibitors of different antiviral targets (particularly targeting
influenza) focusing on the combination with (preferably influenza) polymerase
inhibitors as dual or multiple combination therapy. 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.
The combination of a polymerase inhibitor specifically addressing a viral intracellular
target with an inhibitor of a different anfiviral 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 and pharmacockinetics 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 under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.
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Typically at least one compound selected from the first group of polymerase 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 general formula (})
described below, the compbunds having the general formula (i) described above
and/or the compounds disclosed in W0O2011/000566. '

The second group of polymerase inhibitors which can be used in this type of
combination therapy includes, but is not limited to, compounds disclosed in
WO 2010/110231, WO 2010/110409, WO 2006/030807 and 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.

The combination of polymerase inhibitors with neuramidase inhibitors

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. 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 and pharmacokinetic
properties which act advantageously and synergistically on the antivirai 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 under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.
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Typically at least one compound selected from the above mentioned first group of
polymerase inhibitors is combined with at least one neuramidase 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
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. The combination of a polymerase inhibitor
specifically addressing a viral intracellular target with an inhibitor of a different
extracellular and cytoplasmic antiviral target, especiaily 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 and
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 under (i) 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
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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. The combination of a polymerase inhibitor
specifically addressing a viral intraceliular target, with an inhibitor of a different
extracellular 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 dffferent mechanisms of action and 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 under (i) 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 alpha glucosidase inhibitor.

The alpha glucosidase inhibitor (particularly influenza alpha glucosidase inhibitor) is
not specifically limited. Examples include the compounds described in Chang et al.,
Antiviral Research 2011, 89, 26-34.

The combination of polymerase inhibitors with ligands of other influenza fargets

Influenza virus polymerase inhibitors are novel drugs targeting the transcription
activity of the polymerase. Seieclive imhibitors against the cap-binding and
endonuclease active sites of 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 different
extracellular, cytoplasmic or nucleic antiviral targels 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 and pharmacokinetic properties
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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 under (i) 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. Fiudase (DAS181), siRNAs
and phosphorothioate oligonucleotides, signal transduction inhibitors (ErbB tyrosine
kinase, Abl kinase family, MAP kinases, PKCa-mediated activation of ERK signaling

as well as interferon (inducers).

The combination of (preferably influenza) polymerase inhibitors with a compound
used as an adjuvance 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 figands (particutarly EP4 ligands),
bradykinin ligands, and/or cannabinoid ligands (e.g., CB2 agonists). 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. The combination of a polymerase inhibitor specifically addressing
a viral intraceliular target with an compound used as an adjuvance to minimize the
symptoms of the disease address the causative and symptomatic pathological
consequences of viral infection. This combination is expected to act synergistically
because these different types of drugs exhibit completely different mechanisms of
action and pharmacokinetic properties which act advantageously and synergistically
on the antiviral efficacy of the combination.
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This highly efficient drug combination would resuit in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Compounds having the general formula |l

-

The compounds having the general formula Il are identified in the following.

R22 O

NH
R23 74
Yl /)\ /R21
oy

H )

It is understood that throughout the present specification the term "a compound having the
general formula 11" encompasses pharmaceutically acceptable salts, solvates, polymorphs,
prodrugs, tautomers, racemates, enantiomers, or diastereomers or mixtures thereof unless
mentioned otherwise.

In the present invention the following definitions apply with respect to the compounds
having the general formuta Il.

Yis S,

R* is selected from —H, —Cigalkyl, —(CHa)aryl, —(CHy)heterocyclyl,
—(CHy)—cycloalkyl, —(CH.),~OR®, and —(CH,)-NR®R¥. Preferably R¥ is -H,
—Cy_s alkyl, or —(CH,),~OR®, in & more preferred aspect of this embodiment R% is H.

R# is selected from —H, —C .5 alkyl, <(CH,),~cycloalkyl, -Hal, -CF; and —CN. Preferably R%
is —H, —C1_ alkyl or Hal {preferably Hal = CI).

R® is selected from —aryl, —heterocyclyl, -—cycloalkyl, —C(-R®)-R**}-aryl,
~C(-R®)(-R%)-heterocyclyl, and —C(-R*)(-R**)—cycloalkyl. In a preferred embodiment, R%
28
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is «(CHg)q—aryl, or —(CHy)—heteroaryl, wherein the aryl group and/or heteroaryl group can
be optionally substituted with one or more substituents R?. More preferably R* is —phenyl,
—benzyl or —pyridyl, wherein the one or more substituents R¥’ are independently selected
from —Hal, —CF3, ~CN, ~Cy_s alkyl, ~C(O)}-Cy alkyl, or ~(CH,),NR*R%, wherein R*® and
R? are independently seiected from H and —C1_s alkyl.

R* is selected from —H, —C_g alkyl, and —(CH,CH,O)H. Preferably R* is selected from —H
and —C,.¢ alkyl.

R is selected from —H, and —C_s alkyl.

R?¥ is independently selected from ~Ci alkyl, ~C{O)~Cs alkyl, ~Hal, ~CFj;, =CN,
—COOR®, ~OR?®, —(CH,),NR®R*, —C{O}-NR*R%, and -NR®-C(0)-C1_ alkyl. Preferably
R% is independently selected from —Hal, ~CF;, ~CN, ~Ci alkyl, —-C(O)-Cqs alkyl, or
—~(CH,) NR*°R?®, wherein R*® and R® are independently selected from H and —C_¢ alkyl.

R and R® are independently selected from —H, —Ci¢ alkyl, —(CHz)q-aryl, —(CHa)—
heterocyclyl, —(CH,)—cycloalkyl, —~OH, -O-Cis alkyl, —O—(CHj)~aryl, —O-(CHz)—
heterocyclyl, and —O—(CH,)~cycloalkyl. Preferably R% and R? are independently selected
from —H and -C,_s alkyl.

In an alternative embodiment R® and R® are together =0, —CH,CHy~, ~CH,CH,CHz-,
or —CH2CH2CH2CH2—

pistto4.
qis 0 to 4, preferably qis O or 1.
ris1to 3.

in the above definitions, the aryl group, heterocyclyl group and/or cycloalkyl group can be

optionally substituted with one or more substituents R¥’, which can be the same or different.

Without wishing to be bound by theory it is assumed that the compounds having the general
formula Il are capable of inhibiting binding of host mRNA cap structures to the cap-binding
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domain (CBD), particularly of the influenza virus. More specifically it is assumed that they
directly interfere with the CBD of the influenza PB2 protein. However, delivery of a
compound into a cell may represent a problem depending on, e.g.. the solubility of the
compound or its capabilities to cross the cell membrane. The present invention not only
shows that the claimed compounds have in vitro polymerase inhibitory activity but also in
vivo antiviral activity.

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 madifications 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) harbouring the
influenza endonuclease activity was generated and puiified 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
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the RNA substrate frees the fluorophore from the quencher resulting in an increase of the
fluorescent signal.

All assay components were diluted in assay buffer containing 20mM Tris-HCI pH 8.0,
100mM NaCl, TmM MnCi;, 10mM MgClh and 10mM B-mercaptoethanol. The final
concentration of PA-Nter was 0.5uM and 1.6pM RNA substrate. The test compounds were
dissolved in DMSQO and generally tested at two concentrations or a concentration series
resulting in a final plate well DMSO concentration hof 0.5 %. In those cases where the
compounds were not soluble at that concentration, they were tested at the highest soluble

concentration. SAV-6004 was used as a reference in the assay at a concentration of 0.1uM.

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 v0 of compound-treated
samples compared to untreated. The half maximal inhibitory concentration (ICs) is a
measure of the effectiveness of a compound in inhibiting biological or biochemical function
and was calculated from the initial reaction velocities (v0) ina given concentration series
ranging from maximum 100 uM to at least 2 nM.

Cytopathic effect (CPE) assay

The influenza A virus (iAV) was oblained from American Tissue Culture Collection
(A/Aichi/2/68 (H3N2); VR-547). Virus stocks were prepared by propagation of virus on
Mardin-Darby canine kidney (MDCK; ATCC CCL-34) cells and infectious titres of virus
stocks were determined by the 50 % tissue culture infective dose (TCIDs) analysis as
described in Reed, L. J,, and H. Muench. 1938, Am. J. Hyg. 27:493-497.

MDCK cells were seeded in 96-well piates at 2x10° cells/weli using DMEM/Ham’s F-12
(1:1) medium containing 10 % foetal bovine serum (FBS), 2 mM L-glutamine and 1 %
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antibiotics (all from PAA). Until infection the cells were incubated for 5 hrs at 37 °C, 5.0 %
CO, to form a ~80 % confluent monolayer on the bottom of the well. Each test compound
was dissolved in DMSO and generally tested at 25 yM and 250 pM. In those cases where
the compounds were not soluble at that concentration they were tested at the highest
soluble concentration. The compounds were diluted in infection medium (DMEM/Ham’s F-
12 (1:1) containing 5 pg/mi trypsin, and 1 % antibiotics) for a final plate well DMSO
concentration of 1 %. The virus stock was diluted in infection medium (DMEM/Ham's F-12
(1:1) containing 5 pa/mi Trypsin, 1 % DMSO, and 1 % antibiotics) to a theoretical multiplicity
of infection (MOI) of 0.05,

After removal of the culture medium and one washing step with PBS, virus and compound
were added together {6 the cells. In the wells used for cytotoxicity determination {i.e. in the
absence of viral infection), no virus suspension was added. Instead, infection medium was
added. Each treatment was conducted in two replicates. After incubation at 37 °C, 5 % CO,
for 48 hrs, each well was observed microscopically for apparent cytotoxicity, precipitate
formation, or other notable abnormalities. Then, cell viability was determined using
CellTiter-Glo luminescent cell viability assay (Promega). The supernatant was removed
carefully and 65 i of the reconstituted reagent were added to each well and incubated with
gentle shaking for 15 min at rcom temperature. Then, 80 pi of the solution was transferred
to an opaque plate and luminescence (RLU) was measured using Synergy MT plate reader
(Biotek).

Relative cell viability values of uninfected-treated versus uninfected-untreated cells were
used to evaluate cytotoxicity of the compounds. Substances with a relative viability below
80 % at the tested concentration were regarded as cyiotoxic and retested at lower
concentrations.

Reduction in the virus-mediated cytopathic efiect (CPE) upon treatment with the
compounds was calculated as follows: The response (RLU) of infected-untreated sampies
was subtracted from the response (RLU) of the infected-treated samples and then
normalized to the viability of the corresponding uninfected sample resulting in % CPE
reduction. The half maximal inhibitory concentration (ICsp) is a measure of the effectiveness
of a compound in inhibiting biclogical or biochemical function and was calculated from the
RLU response in a given concentration series ranging from maximum 100 M to at least
100 nM.
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Biacore assay

The PB2 cap binding domain (CBD) of an avian H5N1 influenza virus was immobilized on
the surface of a CM7 sensor chip (GE Healthcare) by amine coupling according to the
manufacturer's protocol. The protein was diluted in a 10 mM phosphate buffer pH 6.»5. As
running buffer for immobilization a HBS-EP buffer (10mM HEPES, 150mM NaCl, 3mM
EDTA, 0,005 % Surfactant p20) was used. Using a protein concentration of 30 ug/mi and a
contact time of 12 min an immobilization level of approximately 8000 RU (relative response
units) was achieved.

For compound screening a running buffer containing 10 mM TRIS, 3 mM EDTA, 150 mM
NaCl, 0.005 % Surfactant p20 (GE Healthcare/Biacore), 1 mM DTT, 0.5 % DMSO was
used. 2 mM DMSO stock solutions of each compound were diluted in 1.005X sample buffer
without DMSO (1.0056X TRIS/EDTA/NaCl/p20/DTT; diluted from a 10X stock) to a final
compound concentration of 10 uM and 0.5 % DMSO. m7GTP (Sigma Aidrich) and SAV-
7160 were used as references and chip stability controls at a concentration of 4 mi and 10
M, respectively. Stock solutions of each reference compound were made and aliquots
were stored at ~20 °C.

For buffer bulk effects (matrix) was accounted by reducing the response obtained for the
reference flow cell Fc1 from the active flow cell Fc2 resulting in relative response units (RU)
reflecting binding of the compounds to the ligand. Organic solvents such as DMSOQ in the
buffer cause high bulk effects which differ in the reference flow cell and the active flow cell
due to ligand immobilization. To account for these differences, a calibration curve was
established. Eight DMSO concentrations ranging from 0.1 % to 1.5 % in buffer were
measured and a linear calibration curve was calculated by plotting Fc2-Fc1 vs. Fot. The
relative response of each sample was then corrected by the solvent factor given by the
respective Fc1 signal on the calibration curve and the corresponding Fc2-Fc1 difference. To
account for the different size of the compounds, the buffer and solvent corrected response

units were normalized to the molecular weight.

Affinity constants (KD values) were determined by measuring the binding affinity of the

analyte to the ligand over a concentration range ranging from 200 yM to 1 nM. The KD
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value is that concentration at which 50% of the binding sites are saturated and was

calculated using a linear curve fit model.

Compounds having the general formuia (i)

Key Intermediate |

O, N-Dibenzyl hydroxylamine hydrocﬁloride

@ 1. K,CO,, EtOH, RT o. I )
o 2. PhMe,SiM, TFA, CH,C,, RT HN'
HN' * - _cl
2 H _-Cl

To a suspension of O-benzyl hydroxylamine hydrochioride (1.2 g, 10 mmol, 1 eq) in
absolute ethancl! (16 mL) was added potassium carbonate (1.5 g, 11 mmol, 1.1 &q) and
benzaldehyde (1.0 mL, 10 mmol, 1 eq). The mixture was stirred at room temperature for 5 h
and then was poured into water (50 mL). The mixture was extracted with ethyl acetate (3 x

50 mL). The organic layers were dried over magnesium sulfate, filtered and evaporated in

‘vacuo. The residue was dissolved in dichloromethane (21 mL) and cooled down to 0 °C. To

this solution were added drop wise under argon dimethylphenyisilane (2.3 mL, 14.3 mmol,
1.4 eq) and trifluoroacetic acid (2.6 mL, 35.6 mmol, 3.5 eq). The reaction mixture was
stirred at room temperature for 16 h. The solvents were removed in vacuo and a 2N solution
of hydrochloric acid (5 mL) was added into the residue diluted in dichloromethane (5 mL).
The precipitate was filtered, washed with diethyt ether and dried in vacuo to afford the
expected compound as a white powder (366 mg, 48 % yield).

Kev Intermediate I

4-Amino-pyridine-2-carboxylic acid methyl ester
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0
' N\ CMe
/
NH, N
9
N. - 1. {COCH), CH,Cl, DMF, RT NaN,, 9
< OH 2: N H,, Pd/C,
P 2.MeOHRT OMe DWE. H,0, 80° DMF.H,0,80°C (1S e MeOH T
& step 1 step 2 Z step 3
3
Step 1:

Oxalyl chloride (6.7 mL, 76.8 mmol, 1.2 eq) was added to a solution of 4-chloro-pyridine-2-
carboxylic acid (10.0 g, 63.4 mmol, 1 eq) in dichioromethane (270 mlL). The solution was
cooled down fo 0 °C and dimethylformamide (1.1 mL) was added drop wise. The mixture
was stirred at room temperature for 1.5 h and was evaporated to dryness. The orange
residue was diluted in methanol (110 mL) and the mixture was stirred at room temperature
for 30 min and evaporated to dryness. A §% solution of sodium bicarbonate (50 mL) was
poured on the residue and the aqueous phase was extracted with ethyl acetate (2 x 40 mL).
The organic layers were washed with brine (3 x 20 mL), dried over magnesium sulfate,
filtered and evaporated to afford 4-chloro-pyridine-2-carboxylic acid methyl ester as a beige

powder (10.0 g, 92 % yield).

Step 2:
4-Chloro-pyridine-2-carboxylic acid methyl ester (13.7 g, 79.9 mmol, 1 eq) was solubilized in

a mixture of dimethyfformamide (120 mL) and water (6 mbL). Sodium azide was added
(6.2 g, 95.2 mmol, 1.2 eq) and the mixture was heated at 80 °C during 24 h. After cooling
down, the mixture was diluted with ethyl acetate (40 mL) and washed with water (30 mL)
and brine (30 mL). The organic layers were dried over magnesium sulfate, filtered and
evaporated in vacuo. At this stage, the reaction was not complete (15% of starting material
detected) and the same procedure was run again with new reagents at 80 °C during 24h.
After the same treatment, evaporation of the organic layers afforded 4-azido-pyridine-2-
carboxylic acid methyl ester as an orange oil which crystaliizes (10.2 g, 72 % yield).

Step 3:

4-Azido-pyridine-2-carboxylic acid methyl ester (3.9 g, 22 mmol, 1 eq) was solubilized in
methanot (50 mL) and palladium 10% w on carbon (400 mg) was added. The mixture was
stirred at room temperature over 4 bars pressure of hydrogen until completion of the
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reaction. The mixture was then filtered over a short pad of celite, and rinsed with methanol
to afford the expected compound as a yellow powder (3.0 g, 90 % vyield).

Key Intermediates lll and |V

4-Bromo-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-2-yloxy}-amide and 4-
Amino-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-2-yioxy)-amide

0]
OTHP
! N\ N,OTHP
= K@

Key Intermediate 11l Key Intermediate IV
0 1. {CCCH,, CH,LCL,, DMF, RT © PTSA, H.O g
N . i P, . @ A N JOTHP
| /\ o BNNH,CH.HCI, CH,Cl,, NEt,, RT IN\ n-eH THF 65°C Q N
—_— L
e step 2
Br step 1 (4 Br
Br
Key Intermediate il
NaN,,
DMF, 1,0, 80°C
step 3
OTHP
TN\ N,OTHP NaBH,, MeOH, RT l/
i ;
= l\@ step 4 k@
NH,
Key Intermediate vV
Step 1:

Oxaly! chioride {5.1 mL, 58.6 mmol, 1.3 eq) was added to a solution of 4-bromo-pyridine-2-
carboxylic acid (9.1 g, 45.0 mmol, 1 eq) in dichloromethane (250 mL). The solution was
cooled down to 0 °C and dimethylformamide (0.6 mL) was added drop wise. The mixture
was stirred at room temperature for 1.5 h and was evaporated to dryness. The residue was
diluted in dichloromethane (250 ml) and N-benzylhydroxylamine hydrochloride (10.8 g,
67.5 mmol, 1.5 eq) was added. Triethylamine (18.8 mL, 135 mmol, 3 eq) was added drop
wise at 0 °C and the mixture was stirred at room temperature for 18 h, The solution was
then poured on a saturated solution of sodium bicarbonate (50 mlL) and extracted with
dichloromethane (3 x 50 mL). The organic layers were dried over magnesium sulfate,
filtered and evaporated. The crude residue was purified by flash chromatography using
cyclohexane and ethyl acetate (100/0 to 70/30) to afford 4-bromo-pyridine-2-carboxylic acid
benzyl-hydroxy-amide as an orange oil (8.0 g, 58 % yield).
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" Step 2:

Dihydropyrane (9.4 mL, 104 mmol, 4 eq) and paratoluene sulfonic acid (99 mg, 0.52 mmol,
0.02 eq) were added to a solution of 4-bromo-pyridine-2-carboxylic acid benzyl-hydroxy-
amide (8.0 g, 26 mmol, 1 eq) in tetrahydrofurane (200 mL). The mixture was heated at
65 °C for 48 h. After cooling, the mixture was poured on a saturated solution of sodium
bicarbonate (60 mL) and extracted with etyl acetate (3 x 40 mL). The organic layers were
dried over magnesium sulfate, filtered and evaporated. The crude residu;e was purified by
flash chromatography using cyclohexane and ethyl acetate (100/0 to 80/20) to afford Key
Intermediate Il as a pale yellow oil which crystallised (7.8 g, 76 % yield).

Step 3:

4-Bromo-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-2-yloxy)-amide (5.0 g, 12.8
mmol, 1 eq) was solubilized in a mixture of dimethylformamide (41 mL) and water (3 mL).
Sodium azide was added (997 mg, 15.3 mmol, 1.2 eq) and the mixture was heated at 80 °C
during 24h. After cooling down, the mixture was diluted with ethyl acetate (40 mL) and
washed with water (30 mL) and brine (30 mL). The organic layers were dried over
magnesium sulfate, filtered and evaporated in vacuo. At this stage, the reaction was not
complete and the same procedure was run again with new reagents at 80 °C during 24h.
After the same treatment, the crude residue was purified by flash chromatography using
cyclohexane and ethyl acetate (100/0 to 60/40) to afford 4-azido-pyridine-2-carboxylic acid
benzyl-(tetrahydro-pyran-2-yloxy)-amide (2.8 g, 61 % yield).

Step 4

To a solution of 4-azido-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-z-yloxy)-amide
(2.5 g, 7.1 mmol, 1 eq) in methanol (55 mL) was added sodium borohydride (296 mg, 37.8
mmol, 1.1 eq) and the mixture was stirred at room temperature during 1h. Water {20 mL)
was then added and the mixture was evaporated to dryness. The residue was diluted with
ethyl acetate (20 mL) and the organic layer was washed with water, dried over magnesium
sulfate, filtered and evaporated in vacuo. The crude residue was purified by flash
chromatography using ethyl acetate and methanol (100/0 to 90/10) to afford Key
Intermediate IV as a colorless oil (883 mg, 38 % yield).

Key Intermediates V and VI
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5-(4,4,5,5-Tetramethyi-[1,3,2]dioxaborolan-2-yl)-3,4-dihydro-2H-pyridine-1-carboxylic
acid tert-butyl ester and 5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-
2H-pyridine-1-carboxylic acid tert-butyl ester

/U\ LDA, THF, -78°Cto RT + .
, .
NANO 1 N_O N _O
\!.‘/ \=< step \gr 7< A e
o]

PACL(dppf),. dppf, KOAC, l

o‘a.o dioxane, 80°C ’

" step 2

0. .0
B
‘\
K @
N_ O
0 T K
o]
Key Intermediate V Key Intermediate VI

At -78 °C, to a solution of lithium diisopropylamide 1.5 M in cyclohexane (8 mL, 12 mmol,
1.2 eq) in tetrahydrofurane (8 mlL) was added drop wise a solution of 3-oxo-piperidine-1-
carboxylic acid tert-butyl ester {2.0 g, 10 mmol, 1 eq) in tetrahydrofurane {8 mL). The
mixture was stired at -78°C for 1 h and a solution of N-phenyl bis
trifluoromethanesulfonamide (3.9 g, 11 mmol, 1.1 eq) in tetrahydrofurane (8 mi) was
added. The mixture was stirred at -78 °C for 2 h and then was allowed to warm up to room
temperature and stirred 18 additional hours at room temperature. The mixture was
evaporated to dryness and the residue was taken with diethyl ether (20 mL). The organic
layer was washed with water (10 mL), a 2 M solution of sodium hydroxide (3 x 10 mL),
water (10 mb) and brine (10 mL). The organic layers were dried over magnesium sulfate,
filtered and evaporated in vacuo. The crude residue was purified by flash chromatography
using cyclohexane and dichloromethane (100/0 to 0/100) io afford separately 5-
trifluoromethanesulfonyloxy-3,4-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (980
mg, 29 % vield) and 5-trifluoromethanesulfonyloxy-3,8-dihydro-2H-pyridine-1-carboxylic
acid tert-butyl ester (340 mg, 10 % vyield).

Step 2:
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To a degassed solution of 5-trifluoromethanesulfonyloxy-dihydro-2H-pyridine-1-carboxylic
acid tert-butyl ester (340 mg, 1.0 mmol, 1 eq) in dioxane (10 mL) was added bis-
(pinacolato)-diboron (287 mg, 1.1 mmol, 1.1 eq), potassium acetate (302 mg, 3.0 mmol, 3
eq), 1,1-bis(diphenylphosphino)ferrocene (17 mg, 0.03 mmol, 0.03 eq) and dichioro[1,1'-
bis(diphenylphosphino)ferrocene]palladium) (23 mg, 0.03 mmol, 0.03 eq) were added. The
mixture was stirred at 80 °C for 18 h. After cooling down, the mixture was filtered and the
filtrate was concentrated and purified by flash chromatography using cyclohexane and ethyi
acetate (100/0 to 96/4) fo afford the corresponding boronic ester (2‘25 mg, 70 % yield).

General Procedure A

o]
Ny ™ o [N\ N,o\Rs
I/ 1. {COCI),, CH,CL, RT 2 ke
R1 2.in O Ra NEt, RT R1
1

R2 HC

At 0°C, to a sclution of pyridinyl-2-carboxylic acid hydrochloride (1.0 mmol, 1 eq) in
dichloromethane (8 mL) was added one drop of dimethylformamide and oxalyl chloride (1.3
mmol, 1.3 eq). The mixture was stirred at room temperature for 30 min and was evaporated
to dryness. The residue was then solubilized in dichloromethane (8 mL) and cooled to 0 °C.
Triethylamine (3.1 mmol, 3 eq) and hydroxylamine hydrochioride (2.1 mmol, 2 eq} were
added drop wise and the mixture was stirred at room temperature for 20 h. The solvents
were then evaporated and the crude residue was purified by flash chromatography using
dichloromethane and methanol (100/0 to 80/20) to afford the expected compound.

Example 1:
3,4,5,6-Tetrahydre-2H-[1,4'lbipyridinyl-2'-carboxylic acid hydroxyamide chiorhydrate

N,OH
H

H,G

¢
5
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The expected compound was obtained according to general procedure A using 3,4,5,6-
tetrahydro-2H-[1,4']bipyridinyl-2'-carboxylic ~ acid  hydrochloride and  hydroxylamine
hydrochloride. The expected compound was isolated as a whiie powder (6 % vield).

MS: 222.1

Mp: 200 °C ~ 202 °C

Example 2:
3,4,5,6-Tetrahydro-2H-[1,4']bipyridinyl-2’-carboxylic  acid  (3,4,5,6-tetrahydro-2H-
[1,4']bipyridinyl-2'-carbonyloxy}-amide

®
e
EN:KLN,OL Sy
g oAl
O

This compound was isolated as a by-product of example 1 and obtained as a white powder
(4 % yield).

MS: 410.2

Mp: 210 °C -215°C

Example 3:
4-Morpholin-4-yl-pyridine-2-carboxylic acid ethoxy-amide chlorhydrate

0
I N\\')LN,OEt
L

Cl
i -

/N H
)

O

This compound was abtained according to general procedure A using 4-morpholin-4-yl-
pyridine-2-carboxylic acid hydrochioride and O-ethyl hydroxylamine hydrochloride. The
expected compound was isolated as a white powder (42 % yield).

MS: 252.1

Mp: 200 °C - 202 °C
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Example 4:
5-Pyrrolidin-1-yl-pyridine-2-carboxylic acid benzyl-hydroxy-amide

C
j\Nj)kN,OH
OO

This compound was obtained according to general procedure A using 5-pyrrolidin-1-yi-
pyridine-2-carboxylic acid and N-benzyl hydroxylamine hydrochioride. The expected
compound was isolated as a white powder (32 % vield).

MS: 298.1

Mp: 115 °C - 120 °C

Example 5:
3,4,5,6-Tetrahydro-2H-[1,4']bipyridinyl-2'-carboxylic acid benzy!l-hydroxy-amide

b O

This compound was obtained according to general procedure A using 3,4,5,6-tetrahydro-
2H-[1,4bipyridinyl-2'-carboxylic  acid hydrochloride and N-benzyl hydroxylamine
hydrochloride. The expected compound was isciated as a yeiiow oil (15 % yield).

MS: 312.2

Example 6:
Isoquinoline-3-carboxylic acid hydroxy-methyl-amide
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This compound was obtained according to general procedure A using isoquinoline-3-
carboxylic acid and N-methyl hydroxylamine hydrochloride. The expected compound was
isolated as a white powder (43 % yield).

MS: 203.0

Mp: 110°C -115°C

Example 7:
Isoquinoline-3-carboxylic acid benzyl-hydroxy-amide

o)

Ny N,OH

g e

This compound was obtained according to general procedure A using isoquinoling-3-
carboxylic acid and N-benzyl hydroxylamine hydrochloride. The expected compound was
isolated as a white powder (19 % yield).

MS: 279.1 |

Mp: 120°C - 125°C

General Procedure B

0
o
L HOBT, EDC), DMF R1)LN’O‘R3
R1” TOH |
.. R
HN"" R3  NEt, RT
. R2 HCI

To a solution of carboxylic acid (3.6 mmol, 1 eq) in dimethylformamide (30 mL) were added
HOBT (7.2 mmol, 2 eq), EDCI (7.2 mmol, 2 eq) and then hydroxylamine hydrochloride (7.2
mmol, 2 eq) and triethylamine (10.8 mmol, 3 eq). The mixture was stirred at room
temperature for 20 h. Then the mixture was poured on brine solution (20 mL) and extracted
with ethyl acetate (3 x 20 mL). The organic layers were dried over magnesium sulfate,
filtered and evaporated in vacuo. The crude residue was purified by flash chromatography
using dichloromethane and methanol (100/0 to 85/15) to afford the expected compound.

Exampie 8:
4-Amino-pyridine-2-carboxylic acid ethoxy-amide chlorhydrate
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This compound was obtained according to general procedure B using 4-amino-pyridine-2-
carboxylic acid and O-ethyl hydroxylamine hydrochloride. The expected compound was
isolated as a colorless oil (3 % yield).

MS: 182.0

Mp: 114°C-120°C

Example 9:
Pyridine-2-carboxylic acid ethoxy-amide

N .OEt

Iz

This compound was obtained according to general procedure B using pyridine-2-
carboxylic acid and O-ethyl hydroxylamine hydrochloride. The expected compound was
isolated as a colorless oil (63 % vyield).

MS: 167.1

Example 10:
6-Methyl-pyridine-2-carboxylic acid benzyloxy-amide

Lo
Ng AN 0

| H
S

This compound was obtained according to generai procedure B using 6-methyl-pyridine-2-

'carboxyiic acid and O-benzyl hydroxylamine hydrochioride. The expected compound was

isolated as a white powder (71 % yield).
MS: 243.1
Mp: 75 °C - 80 °C
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Example 11:
6-Methy!-pyridine-2-carboxylic acid ethoxy-amide

N -OEt

This compound was obtained according general procedure B using 6-methyl-pyridine-2-
carboxylic acid and O-ethyl hydroxylamine hydrochloride. The expected compound was
isolated as a colorless oil (83 % yieid).

MS: 181.0

Example 12:
S5-Phenyl-pyridine-2-carboxylic acid benzyloxy-amide

This compound was obtained according to general procedure B using 5-phenyl-pyridine-2-
carboxylic acid and O-benzyl hydroxylamine hydrochloride. The expected compound was
isolated as a white powder (79 % yield).

MS: 305.1

Mp: 155 °C ~ 160 °C

Example 13:
5-Phenyl-pyridine-2-carboxylic acid ethoxy-amide

This compound was obtained according to general procedure B using 5-phenyl-pyridine-2-
carboxylic acid and O-ethyl hydroxylamine hydrochloride. The expected compound was
isolated as a white powder (64 % yield).
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MS: 243.1
Mp: 100 °C - 105 °C

Example 14:
3.4,5,6-Tetrahydro-2H-[1,4'Ibipyridinyl-2°-carboxylic acid benzyloxy-amide

O

This compound was obtained according to general procedure B using 3,4,5,6-tetrahydro-
2H-[1,4"Ibipyridinyl-2'-carboxylic acid hydrochloride and O-benzyl hydroxylamine
hydrochloride.'The expected compound was isolated as a white powder (26 % yield).

MS: 312.2

Mp: 135 °C -140 °C

Example 15:
5-Pyrrolidin-1-yl-pyridine-2-carboxylic acid benzyloxy-amide

This compound was obtained according to general procedure B using 5-pyrrolidin-1-yl-
pytidine-2-carboxylic acid and - O-benzyl hydroxylamine hydrochloride. The expected
corpound was isolated as a white powder (54 % yield).

MS: 298.1

Mp: 165 °C - 170 °C

Example 16:
Isoquinoline-3-carboxylic acid benzyloxy-amide
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This compound was obtained according to general procedure B using isoquinoline-3-
carboxylic acid and O-benzyl hydroxylamine hydrochloride. The expected compound was
isolated as a white powder (77 % yield). -

MS: 279.1

Mp: 85°C-90°C

Example 17:
5-Pyrrolidin-1-yl-pyridine-2-carboxylic acid benzyl-benzyloxy-amide

N\JN,O\)@
o™~

This compound was obtained according to general procedure B using 5-pyrrolidin-1-yl-
pyridine-2-carboxylic acid and O,N-dibenzyl hydroxylamine hydrochioride (Key
Intermediate 1). The expected compound was isolated as a white powder (12 % vield).

MS: 388.2

Mp: 95 °C - 100 °C

This compound was obtained according to general procedure B using isoquinoline-3-
carboxylic acid and O, N-dibenzyl hydroxylamine hydrochioride (Key Intermediate [). The
expected compound was isolated as a white powder (36 % yield).
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MS: 369.2
Mp: 70°C-75°C

Example 19:
Isoquinoline-3-carboxylic acid hydroxyamide

0
Ny A, -OH
I} A
S
L
o} 0
N
HOBT, EDCI, DMF N .OtBu N _OH
[y oM i . YN TFA, 50°C (SN
= =
NH,OtBu.HC!, NEt,, RT
22 ’ step 2 ] PCI 7605
step 1 S sAv-6439
Step 1.

Isoquinoline-3-carboxylic acid tert-butoxy-amide was obtained according to general
procedure B using isoquinoline-3-carboxylic acid and O-teri-butyl hydroxylamine
hydrochloride. The expected compound was isolated as a pale yeliow powder (46 % yield).

Step 2:
Isoquinoline-3-carboxylic acid teri-butoxy-amide (195 mg, 1 eq) and trifluoroacetic acid

(4 mL) were heated at 50 °C during 20 h. The mixture was then evaporated to dryness. The
residue was diluted in ethyl acetate (10 mlL) and triethylamine (3 mL) was added. The
mixture was absorbed on silica gel to be purified by flash chromatography using
cyciohexane and ethyl acetate (100/0 to 0/100) to afford the expected compound as a pale
pink powder (70 mg, 65 % yield).

MS: 189.0

Mp: 160 °C — 165 °C

Example 20:
5-Pyrrolidin-1-yl-pyridine-2-carboxylic acid hydroxyamide
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This compound was obtained according to the procedure of example 19 using 5-pyrrolidin-

1-yl-pyridine-2-carboxylic acid. The expected compound was isolated as a white powder.
MS: 208.0
Mp: 220 °C -225°C

Example 21:
5-(3-Isopropyl-phenyl)-pyridine-2-carboxylic acid ethoxy-amide

o}
N\ N.OEt
| H
=
o
o )\@/B
N
i j)LO'“ _NeOH, MeOH HOBT, EDCI, DMF
W ToeF, PRI,
8 DME, 100°C T ewz NH,OELHGI, NE, RT

step 1 step 3

Step 1:

To a solution of 5-bromo-pyridine-2-carboxylic acid methyl ester (500 mg, 2.3 mmol, 1 eq} in
dimethoxyethane (6 mlL) was added 3~isopropylphenylboronic acid (495 mg, 3 mmol, 1.3
eq) and cesium fluoride (1.05 g, 6.9 mmol, 3 eq). The mixture was degassed for 15 min and
tetrakis(friphenylphosphineg)paliadium (133 mg, 0.12 mmol, 0.05 eq) was added. The
mixture was heated at 100 °C for 15 min under microwave irradiation. After cooling, the
mixture was poured on water (10 mL) and extracted with ethyl acetate (3 x 20 mL). The
organic layers were dried over magnesium sulphate, filtered and evaporated to dryness.
The crude residue was purified by flash chromatography using cyclohexane and ethyl
acetate (100/0 to 0/100) to afford 5-(3-isopropyl-phenyl)-pyridine-2-carboxylic acid methyl
ester as a colorless oil (380 mg, 64 % yield).

Step 2:

5-(3-Isopropyl-phenyl)-pyridine-2-carboxylic acid methyl ester {380 mg, 1.5 mmol, 1 eq)
diluted in methano! (6 mL) and a 5 N solution of sodium hydroxide (0.5 mL) were heated at
80 °C for 20 h in a sealed tube. After cooling, the mixture was evaporated and the residue
was diluted in water (6 mL) and extracted with ethyl acetate (3 x 10 mL). The aqueous layer
was then acidified with a 1 N solution of hydrochloric acid and extracted with ethyl acetate

(3 x 20 mL). The organic layers were dried over magnesium suiphate, filtered and
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evaporated to dryness to afford 5-(3-isopropyl-phenyl)-pyridine-2-carboxylic acid as a
colorless oil (230 mg, 64 % yield).

Step 3.
This compound was obtained according to general procedure B using 5-(3-isopropyl-

phenyl)-pyridine-2-carboxylic acid and O-ethyl hydroxylamine hydrochloride. The expected
compound was isolated as a colorless oil (60 % yield).
MS: 285.2

Example 22:
5-m-Tolyl-pyridine-2-carboxylic acid benzyl-hydroxy-amide

1 . (COCH,, CH,CL,, RT
\/ ‘C‘
2. NHBnOH.HCI, NEt,, RT

This compound was obtained according to general procedure A using 5-m-Tolyl-pyridine-

2-carboxylic acid (obtained according the procedure of examp!e 21, steps 1 and 2) and N-
benzyl hydroxylamine hydrochloride. The expected compound was isolated as a white
powder (11 % vield).

MS: 319.1

Mp: 139 °C - 140 °C

Generai Procedure C

0 0

. A o
R1 )J\Q,O\R2 NaH, Met, THF, 50°C R R2

To a solution of carboxylic acid oxy-amide (0.4 mmol, 1 eq) in tetrahydrofurane (5 mL) was
added sodium hydride (0.5 mmol, 1.3 eq). The mixture was stirred at room temperature

during 15 min and methy! iodide (0.6 mmol, 1.5 eq) was added. The mixture was heated at
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50 °C in a sealed tube during 20 h. After cooling, the mixture was poured on water (10 mL)
and extracted with ethyl acetate (3 x 20 mbL). The organic layers were dried over
magnesium sulfate, filttered and evaporated in vacuo. The crude residue was purified by
flash chromatography using dichloromethane and methanol (100/0) to (90/10) to afford the
expected compound.

Example 23:
6-Methyl-pyridine-2-carboxylic acid benzyloxy-methyl-amide

2,0
Ny N’O
l

&

&

This compound was obtained according to general procedure C using 6-methyl-pyridine-2-
carboxylic acid benzyloxy-amide (described in example 10).The expected compound was
isolated as a colorless oil (55 % yield).

MS: 257.1

Example 24:
6-Methyi-pyridine-2-carboxylic acid ethoxy-methyl-amide

o}
I N\\HL N JOEt
PN

This compound was obtained according o general procedure C starting from 6-methyl-
pyridine-2-carboxylic acid ethoxy-amide (described in example 11). The expected
compound was isolated as a colorless oil (51 % yield).

MS: 195.0

Example 25:
5-Phenyi-pyridine-2-carboxylic acid ethoxy-methyl-amide
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This compound was obtained according to general procedure C starting from 5-phenyi-
pyridine-2-carboxylic acid ethoxy-amide (described in example 13). The expected
compound was isolated as a white powder (41 % yield).

MS: 257.1

Mp: 70 °C -75°C

Example 26:
5-Phenyl-pyridine-2-carboxylic acid benzyloxy-methyl-amide

2o K
NG AN O

I/|
}\

/

This compound was obtained according to general procedure C starting from 5-phenyl-

pyridine-2-carboxylic acid benzyloxy-amide (described in example 12). The expected
compound was isolated as a yellow oil (30 % yield).
MS: 318.1

Example 27:
Isoquinoline-3-carboxylic acid benzyloxy-methyl-amide

This compound was obtained according to general procedure C starting from isoquinoline-
3-carboxylic acid benzyloxy-amide (described in example 16). The expected compound
was isolated as a beige powder (45 % yield).

MS: 293.1

Mp: 70 °C-75°C

Example 28:
5-(3-Isopropyl-phenyl)-pyridine-2-carboxylic acid ethoxy-methyl-amide
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o)
N\\/lLN,OEt
!

This compound was prepared according to general procedure C starting from 5-(3-
isopropyl-phenyl)-pyridine-2-carboxylic acid ethoxy-methyl-amide (described in example
21). The expected compound was isolated as a colorless oil (50 % vyield).

MS: 2989.2

Example 29:
Isoquinoline-3-carboxylic acid hydroxy-phenethyl-amide

O
| N\ N.OH
7
“7
W

OtBu

N Q
[y ©oH N L0y KO, DMF,
> * N,ouau [ = {j Ph(CHz) Br. 50°C TiCl,, CH, C! RT
b —_— -
step 1 step 2 stop 3

Step 1:
Isoquinoline-3-carboxylic acid tert-butoxy-amide was prepared according to general

procedure B using isoquinoline-3-carboxylic acid and tert-butoxy-hydroxylamide
hydrochloride. The expected compound was isolated as a white powder (86 % vield).

Step 2:

To a solution of isoquinoline-3-carboxylic acid tert-butoxy-amide (200 mg, 0.8 mmol, 1 eq)
in dimethylformamide (7 mL) was added potassium carbonate (454 mg, 3.3 mmol, 4 eqg)
and (2-bromoethyl)benzene (220 L, 1.6 mmol, 2 eq). The mixture was stirred at 50 °C for
20 h. After cooling, the mixture was poured on water (10 mL) and extracted with ethyl
acetate (3 x 20 mL). The organic layers were dried over magnesium sulfate, filtered and
evaporated in vacuo. The crude residue was purified by flash chromatography using
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cyclohexane and ethy!t acetate (100/0 to 80/20) to afford isoquinoline-3-carboxylic acid tert-
butoxy-phenethyl-amide as a colorless oil (220 mg, 77 % yield).

Step 3:
To a solution of isoquincline-3-carboxylic acid tert-butoxy-phenethyl-amide {220 mg, 0.63

mmol, 1 eq) in dichloromethane (10 mL) was added drop wise at 0 °C a 1M solution of
titanium tetrachloride in dichloromethane (1.7 mL, 1.7 mmol, 3 eq). The mixture was stirred
at room temperature for 20 h. It was then added to isopropanol (15 mL) and the resulting
mixture was stirred at room temperature for 1 h and evaporated to dryness. The residue
was diluted with ethyl acetate (15 mL) and washed with a saturated solution of sodium
bicarbonate (3 x 20 ml). The organic layer was filtered on celite and the filtrate was
evaporated to dryness. The residue was triturated in diethyl ether and filtered to afford the
expected compound as a white solid (75 mg, 11 % yield).

MS: 283.2

Mp: 20 °C - 95 °C

Exampie 30:
Isoquinoline-3-carboxylic acid hydroxy-(3-phenyl-propyl)-amide

o}

This compound was prepared according to the procedure of example 29 starting with
isoquinoline-3-carboxylic acid. The expected compound was isolated as a colorless oil.
MS: 307.2

Exampie 31:
3,4,5,6-Tetrahydro-2H-[1,4']bipyridinyl-2'-carboxylic acid hydroxy-(3-phenyl-propyl)-

amide
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(8]
‘l/\N;)kN.OH
o
O

This compound was prepared according to the procedure of example 29 starting with
3,4,5,6-tetrahydro-2H-[1,4']bipyridinyl-2'-carboxylic acid hydrochloride and using general
procedure A for step 1 instead of general procedure B. The expected compound was
isolated as a white powder.

MS: 340.2
Mp: 1256 °C-130°C

Example 32:
5-(3-Isopropyl-phenyl)-pyridine-2-carboxylic acid hydroxy-phenethyl-amide

\)J\OH

H
8 o}
SyTToH Ny .OtBu
OtBu = [ N
7 = ~ )
¥ step 1 CsF, Pd( 9Ph3)4, ;
Br DME, 100°C Y

U step 2 =

TiCl,, CH,CL,RT
step 3

Step 1:

5-Bromo-pyridine-2-carboxyiic acid tert-butoxy-phenethyl-amide was prepared according to
example 29, steps 1 and 2 starting from 5-bromo-pyridine-2-carboxylic acid. The desired
compound was obtained as a colorless oil (65 % overall yield).
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Step 2:

5-(3-Isopropyi-phenyl)-pyridine-2-carboxylic acid tert-butoxy-phenethyl-amide was prepared
according to example 21, step 1 starting from 5-bromo-pyridine-2-carboxylic acid tert-
butoxy-phenethyl-amide and 3-isopropylphenylboronic acid. The expected compound was
isolated as a yellow oil (86 % yield).

Step 3:

The expected compound was prepared according to example 29 step 3 starting from 5-(3-
isopropyl-phenyl)-pyridine-2-carboxylic acid tert-butoxy-phenethyl-amide. it was isolated as
a yeliow powder (15 % vyield).

MS: 361.2

Mp: 110 °C - 115 °C

Example 33:
5-(3-1sopropyl-phenyl)-pyridine-2-carboxylic acid hydroxyamide

.OtBu N .CH

o

N%

S N S N
/HQ/L/ TFA, 100°C | J H

5-(3-Isopropyl-phenyl)-pyridine-2-carboxylic acid tert-butoxy-phenethyl-amide prepared
according to step example 32 steps 1 and 2 (220 mg, 0.53 mmol, 1 eq) was solubilized in
trifluoroacetic acid (5 mL) and heated at 100 °C during 10 min under microwave irradiation.
The mixture was then evaporated to dryness and the residue was purified by flash
chromatography using cyclohexane and ethyl acetate (100/0 to 80/20) to afford the
expected compound as a yellow powder (18 mg, 10 % vield).

MS: 257.1

Mp: 130 °C-135 °C

Example 34:
4-[3-(3-Chloro-phenyl)-propylamino]-pyridine-2-carboxylic acid ethoxy-amide
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: N -OEt
f = OMe  acelic acid, MeOH, 80"C E - ' | ) u
P RO P @
. NH step 2 :
W, 2 NaBH301N, 80°C - P NH
step
Step 1:

in a sealed tube, 4-amino-pyridine-2-carboxylic acid methyl ester (200 mg, 1.3 mmol, 1 eq)
and 3-(3-chloro-phenyi)-propionaldehyde (0.4 mk, 2.6 mmol, 2 eq) were solubilized in acetic
acid (190 pL, 3.3 mmol, 2.5 eq) and anhydrous methanol (7 mL) in the presence of
molecular sieves. The mixture was heated at 80 °C for 20 h. After cooling, sodium
cyanoborohydride (123 mg, 1.9 mmol, 1.5 eq) was added and the mixture was heated at
80 °C for 4 h. After cooling, the mixture was poured on a saturated solution of sodium
bicarbonate (10 mL) and extracted with ethyl acetate (3 x 20 mL). The organic layers were
dried over magnesium sulfate, filtered and evaporated in vacuo. The crude residue was
purified by flash chromatography using dichloromethane and methanol (100/0 to 90/10) to
afford the expected compound as a colorless oil (144 mg, 36 % yield).

Step 2:
The expected compound was prepared according to example 21, steps 2 and 3 starting

with  4-{3-(3-chioro-phenyl)-propylamino}-pyridine-2-carboxylic acid methyl ester. The
expected compound was isolated as a white powder.

MS: 334.2

Mp: 100 °C =105 °C

Example 35:
4-[(1-Benzyl-piperidin-4-ylmethyl)-aminc}-pyridine-2-carboxylic acid ethoxy-amide
chlorhydrate
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This compound was prepared according to the procedure of example 34 starting from 4-
amino-pyridine-2-carboxylic acid methyl ester and 1-benzyl-piperidine-4-carbaldehyde. The
expected compound was isolated as a white powder.

MS: 369.3

Mp: 125°C-130°C

Example 36:
4-(3-Benzyloxy-benzylamino)-pyridine-2-carboxylic acid ethoxy-amide hydrochloride

This compound was prepared according fo the procedure of example 34 starting from 4-
amino-pyridine-2-carboxylic acid methyl ester and 3-benzyloxy-benzaldehyde. The
expected compound was isolated as a pink powder.

MS: 378.2

Mp: 70°C -75°C

Example 37:
5-(3-{[Methyl-(3-pheny!l-propyl}-amino]-methyi}-phenyl}-pyridine-2-carboxylic acid
ethoxy-amide chlorhydrate

N .OEt
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Br

N.__CN

N, CN Ny ON P

s ~ L 1, NH, /

O‘B = o] | = acetic acid, MeOH, 80°C
: -

>§,o CsF, Pd(PPhy),, 4 2. NaBH,CN, 80°C
. DME, 100°C J

step 1 Q step 2 ©/V\E

QEt N
R | A QEt
_ EtOH, H,S0,,
—_ 80°C
step 5
PCt 7255 P step 4
l N N SAV-6303 .
= ! [ P ]
Step 1:

5-(3-Formyi-phenyl)-pyridine-2-carbonitrile was prepared according to example 21 step 1
starting from 3-bromo-benzaldehyde and 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
pyridine-2-carbonitrile. The expected compound was isolated as a white powder (88 %
yield).

Step 2:

5-{3-[(3-Phenyl-propylamino)-methyl]-phenyl}-pyridine-2-carbonitrile was prepared
according to example 34, step 1 starting from 5-(3-formyl-phenyl)-pyridine-2-carbonitrile
and 3-phenyl-propylamine. The expected compound was isolated as a coloriess oil (quant.
yield).

5-{3-{(3-Phenyl-propylaminoc)-methyi]-phenyl}-pyridine-2-carbonitrile (384 mg, 1.1 mmol,
1 eq), formaldehyde 37 % in water (210 pl), formic acid (97 plL, 2.6 mmol, 2.4 eq) were
solubilized in water (5 mL) and heated at 100 °C for 20 h. After cooling, the mixture was
basified with a 5 N solution of sodium hydroxide, poured on water (10 mL) and extracted
with ethyl acetate (3 x 20 mL). The organic layer was dried over magnesium sulfate, filtered
and evaporated in vacuo. The crude residue was purified by flash chromatography using
cyclohexane and ethyl acetate (100/0 to 80/20) fo afford 5-(3-{[methyl-(3-phenyl-propyl)-
amino]-methyl}-phenyl)-pyridine-2-carbonitrile as a coloriess oil (quant. yield).

Step 4:

59

H_H
l 701/ L HCQH, H,0, 100°C

step 3



10

15

20

25

30

WO 2013/057251 PCT/EP2012/070757

In a sealed tube, 5-(3-{[methyl-(3-phenyl-propyl)-aminoc}-methyl}-phenyl)-pyridine-2-
carbonitrile (365 mg, 1.1 mmol, 1 eq), sulfuric acid (5 mL) and ethanol (5 mL) were heated
at 80 °C during 48 h. After cooling, the mixture was evaporated to dryness. The residue was
taken in ethyl acetate (10 mL) and washed with a saturated solution of sodium bicarbonate
{3 x 10 mL). The organic layer was dried over magnesium sulfate, filtered and evaporated in
vacuo to afford 5-(3-{[methyl-(3-pheny!-propyl}-amino}-methyl}-phenyl)-pyridine-2-carboxylic
acid ethyl ester as a yetlow oil (224 mg, quant. yield).

Step 5:

This compound was prepared according to example 21 steps 2 and 3 starting from 5-(3-
{Imethyl-(3-phenyi-propyl}-amino]-methyi}-phenyl)-pyridine-2-carboxylic acid ethyl ester.
The expected compound was isolated as a white powder.

MS: 404.3

Mp: 50 *C-55°C

Exampie 38: _
5-{3-]{Benzyl-methyl-amino)-methyl]-phenyl}-pyridine-2-carboxylic acid ethoxy-amide
chlorhydrate

This compound was prepared according o the procedure of example 37 starting from
bromo-benzaldehyde and 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine-2-carbo-
nitrile and using benzylamine instead of 3-phenyl-propylamine in step 2. The expected
compound was isclated as a white powder.

MS: 376.2

Mp: 85 °C - 90 °C

Example 39:
3-Bromo-6-hydroxy-5,6-dihydro-pyrrolo[3,4-blpyridin-7-one
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O
N
N
I/ N-OH
Br
N NBS, AIBN, N ? NH,OtBu. HCI, K,CO,, N o
[ A OhMe CCi,, 50°C | = OMe CH,CN, 80°C I A OMe
—————————
o -
Br P step 1 Br step 2 8r Z
Br
FN-ots
NaCEt,
MeOH,.RT
step 3

TFA, 2

N o microwaves, 100°C KN
T \-on — [ A N-OBu
. 2 step 4 Br
1

Step1:

To a solution of 5-bromo-3-methyl-pyridine-2-carboxylic acid methyl ester (200 mg,
0.87 mmol, 1 eq) in tetrachloromethane (10 mL) were added N-bromosuccinimide (162 mg,
0.91 mmol, 1.05 eq) and 2,2"-azobis(2-methyipropionitrile) (3 mg, 0.017 mmol, 0.02 eq). The
mixture was stirred at 50 °C during 5 h. The solvent was then evaporated and the crude
residue was purified by flash chromatography using cyclohexane and ethyl acetate (100/0
to 80/20). 5-Bromo-3-bromomethyl-pyridine-2-carboxylic acid methy! ester was isolated as a
white powder as a 6/4 mixture with the starting material (160 mg, 39 % yield). The mixture
was used in the next step.

Step 2:

A suspension of 5-bromo-3-bromomethyl-pyridine-2-carboxylic acid methyl ester (160 mg,
0.5 mmol, 1 eq), potassium carbonate (716 mg, 52 mmol, 1 eq) and O-tert-butyl-
hydroxylamine hydrochloride (325 mg, 2.6 mmol, 5 eq) in acetonirile {8 mL) was heated at
80 °C during 20 h. After cooling, the mixiure was fillered and washed with ethyl acetate
(10 mL). The filirate was evaporated and the crude residue was purified by flash
chromatography using cyclohexane and ethyt acetate (100/0 to 70/30) to afford 5-bromo-3-
(tert-butoxyamino-methyl)-pyridine-2-carboxylic acid methyl ester as a white powder
(70 mg, 43 % yield).

Step 3:
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To a solution of 5-bromo-3-(tert-butoxyamino-methyl)-pyridine-2-carboxylic acid methyl
ester (70 mg, 0.22 mmol, 1 eq) in methanol (2 mL) was added sodium ethoxide (30 mg,
0.44 mmol, 2 eq) freshiy prepared. The mixture was stirred at room temperature for 20 h. A
few drops of acetic acid and water (5 mL) were added. The precipitate was filtered and
washed with water (5 mL), solubilized in methanol (10 mL) and evaporated to dryness to
afford 3-bromo-6-tert-butoxy-5,6-dihydro-pyrrolo[3,4-blpyridin-7-one as a white powder
(45 mg, 72 % yield).

Step 4:

3-Bromo-6-tert-butoxy-5,8-dihydro-pyrrolo[3,4-blpyridin-7-one (45 mg, 0.16 mmol, 1 eq) was
solubilized in trifluoroacetic acid (2 mL) and heated at 100 °C during 5 min under microwave
irradiation. The mixture was then evaporated to dryness and the residue was triturated
water (56 mL). The precipitate was filtered and dried in vacuo to afford the expected
compound as a beige powder (22 mg, 60 % vield).

MS: 228.9

Mp: decomposes at 230 °C - 235 °C.

Exampie 40:
6-Hydroxy-3«(3-isopropyl-phenyl)-5,6-dihydro-pyrrolo{3,4-b]pyridin-7-one

O
N
N
| N=OH
o
| g“
o -~ “OH 0 N
N \/« N\ TFA, X
N | N-OtBy  Microwaves, 100°C | ] N-oH
| P N-OtBu P BRSNS &
Br PACL(PPhy), Na,GO, step 2
CH,CN, 100°C
step 1 .

Step 1:

To a solution of 3-bromo-6-tert-butoxy-5,6-dihydro-pyrrolo]3,4-blpyridin-7-one described in
example 39, steps 1 to 3 (200 mg, 0.7 mmol, 1 eq) in acetonitrile (3 mL) were added
3-isopropylphenylboronic acid (150 mg, 0.9 mmol, 1.3 eq) and a 2 M solution of sodium
carbonate (3 mL). The mixture was degassed for 15 min and trans-dichlorobis{triphenyl-
phosphine)palladium (25 mg, 0.035 mmol, 0.05 eq) was added. The mixture was heated at
100 °C for 10 min under microwave irradiation. After cooling, the mixture was poured on
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water {10 mL}) and extracted with ethyl acetate (3 x 20 mL). The organic layers were dried
over magnesium sulphate, filtered and evaporated to dryness. The crude residue was
purified by flash chromatography using cyclohexane and ethyl acetate (100/0 {o 50/50) to
afford 6-tert-butoxy-3-(3-isopropyl-phenyl)-5,6-dihydro-pyrrolo{3,4-b]pyridin-7-one as a white
powder (150 mg, 66 % yield).

Step 2:

The compound was prepared according to example 39, step 4. Aftér trituration, the powder
was purified by flash chromatography using dichloromethane and methanol (100/0 to 80/20)
to afford the expected compound as a yellow powder (16 % yield).

MS: 269.1

Mp: decomposes at 155 °C - 160 °C,

General procedure D

0]
OMe RS0,Ci, DMAP, 1. LIOH H,0,65°C
Pyrldlne 60°C 2 HCH | A OH
o

step1 O stepZ S0
Key Intermednate ] ‘lsLR
NH,OTHP
EDCIL HOBT, NEt,,
CH,Cl,, RT
step 3
0
H HCIEL.O
Ny A OH  HOIELO N
| J o MeOH, RT (S NHOTHP
e ————
HN..S'/‘R HN., "O
& SR
Q

Step 1:

4-Amino-pyridine-2-carboxylic acid methyl ester (Key Intermediate It) (600 mg, 3.9 mmol,
1 eq) was solubilized in pyridine (20 mL). Dimethylaminopyridine (482 mg, 3.9 mmol, 1 eq)
and sulfonyl chloride (1.3 eq) were added ana the mixture was stirred at 60 °C during 15 h.
After cooling down, the solvent was evaporated. Water (10 mL) was added and the
aqueous layer was extracted with ethyl acetate (3 x 20 mL). The organic layers were dried
over magnesium sulfate, filtered and evaporated in vacuo, The crude residue was purified
by flash chromatography to afford the expected compound.

63



10

15

20

25

30

WO 2013/057251 PCT/EP2012/070757

Step 2:
The sulfonylamino-pyridine-2-carboxylic acid methyl ester (1.0 g, 1 eq) was solubilized in a

mixture of methanol / water (17 mL / 1.7 mL} and lithium hydroxide was added (2 eq). The
mixture was heated at 85 °C during 18 h. After cooling down, a 2 M solution of hydrogen
chioride in diethyl ether was added until pH = 1. The mixture was then evaporated to
dryness to afford the corresponding acid with quantitative yield.

Step 3:
To a solution of sulfonylamino-pyridine-2-carboxylic acid (800 mg, 1 eq) in dichioromethane

(13 mL) were added HOBT (2 eq), EDCI (2 eq), triethylamine (3 eq) and O-(tetrahydro-
pyran-2-yl)-hydroxylamine (2 eq). The mixture was stirred at room temperature for 18 h. The
reaction was quenched with water (10 mlL) and the mixture was extracted with
dichloromethane (3 X 15 mL). The organic layers were dried over magnesium suifate,
filtered and evaporated in vacuo. The crude residue was purified by flash chromatography
to afford sulfonylamino-pyridine-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide.

Step 4:

To a solution of sulfonylamino-pyridine-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide
(1 eq) in methanol (10 mL) was added a 2 M solution on hydrogen chicride in diethyl ether
(2 eq). The mixture was stirred at room temperature for 1 h. The precipitate was filtered,
rinsed with diethyl ether and dried in vacuo to afford sulfonylamino-pyridine-2-carboxylic
acid hydroxyamide hydrochloride salt.

Example 41.
4-Phenylmethanesulfonylamino-pyridine-2-carboxylic acid hydroxyamide

This compound was obtained according to general procedure D using phenylmethane-
sulfony! chloride. The expected compound was isolated as a beige powder.
MS: 308.1
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Mp: 187 °C - 192 °C

Example 42:
4.(4-Fluoro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid benzyl-hydroxy-
amide

le]
N\ N,OH
| ) H
T}IH HCI
0=8=0

This compound was obtained according to general procedure D using (4-fluoro-phenyl)-
methanesulfonyl chioride. The expected compound was isolated as a white powder.

MS: 326.1

Mp: 183 °C —-188 °C

Exampie 43:
4-{3-Fluoro-phenyimethanesulfonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride

o
| Ny An,-OH
(J
Cl

OésgNH H
0O
FarXy
i -

This compound was obtained according to general procedure D using (3-flucro-phenyl)-
methanesulfonyl chloride. The expected compound was isolated as a white powder.

MS: 326.1

Mp: 195 °C - 200 °C

Example 44:
4-(2-Fluorophenylmethanesulfonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride
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This compound was obtained according to general procedure D using 2-fluorophenyl-
methanesulfonyl chioride. The expected compound was isolated as a white powder.

MS: 326.1

Mp: 209 °C - 216 °C

Example 45:
4-(3-Chlorophenylmethanesulfonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride

Cl

This compound was obtained according to general procedure D using 3-chlorophenyl-
methanesulfonyl chioride. The expected compound was isolated as a white powder.
MS: 342.1

Mp: 198 °C - 204 °C

Example 46:
4-(2-Chloro-phenylmethanesuifonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride
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/
Ci
Os NH HT
S:O

This compound was obtained according to general procedure D using 2-chlorophenyl-

methanesulfonyl chloride. The expected compound was isolated as a white powder.
MS: 342.1

Mp: 215 °C -220 °C

Exampie 47:
4-(4-Chloro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride

This compound was obtained according to general procedure D using 4-chlorophenyt-
methanesulfonyl chloride. The expected compound was isclated as a beige powder.
MS: 342.1

Mp: 210°C - 230 °C

Example 48:
4-(3,5-Dichlorophenyimethanesuifonylamino)-pyridine-2-carboxylic acid hydroxy-
amide hydrochloride
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Ny N-OH
| H
cl
O:..NH H~
sge Y H
cl /[
Y
Cl

This compound was obtained according to general procedure D using 3,5-dichlorophenyl-
methanesulfonyl chioride. The expected compound was isolated as a white powder,

MS: 376.2
Mp: 203 °C — 205 °C

Example 49:
4-(3,4-Dichloro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid hydroxy-

amide hydrochloride

i
| Ny N,OH
/ H
Cl
saeN -
O‘S:oH H

This compound was obtained according to general procedure D using 3,4-dichiorophenyi-
methanesulfonyl chioride. The expected compound was isolated as a white powder.

MS: 376.2
Mp: 228 °C - 238 °C

Example 50:
4-(2,3-Dichloro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid hydroxy-

amide hydrochloride
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l N u,OH
=
Os . NH cl
S.‘:O H/

This compound was obtained according to general procedure D using 2,3-dichlorophenyl-
methanesuifonyl chloride. The expected compound was isolated as a white powder.

MS: 376.2

Mp: 210°C -218°C

Example 51:
4-(3-Bromophenyimethanesulfonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride
o
Ny Ay OH
| H
P
Os...NH
0 o

Br

This compound was obtained according to generai procedure D using 3-bromophenyl-
methanesulfonyl chloride. The expected compound was isolated as a white powder.
MS: 386.3

Mp: 197 °C — 205 °C

Example 52:
4-(3-Trifluoromethylphenylmethanesulfonylamino)-pyridine-2-carboxylic acid

hydroxyamide hydrochloride
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This compound was obtained according to general procedure D using 3-trifluoromethyl-
phenylmethanesulfonyl chloride. The expected compound was isolated as a white powder.
MS: 376.1

Mp: 201 °C - 204 °C

Example 53:
4-(Quinolin-8-ylmethanesuifonylamino)-pyridine-2-carboxylic acid hydroxyamide
hydrochloride

o}
EN\\([LN,OH
_ H
Qs -NH Ci
8z u”
Z "N
S j

This compound was obtained according to general procedure D using quinolin-8-yl-
methanesulfony!'chloride. The expected compound was isolated as a white powder.

MS: 359.0

Mp: 220 °C - 228 °C

Example 54:
4-(Diphenylmethanesulfonylamino}-pyridine-2-carboxylic acid hydroxyamide
hydrochioride
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Because diphenylmethanesulfonyl chloride is not commercially available, this compound

was obtained according to a modified version of general procedure D.

KOH in EtOH, Na,30, l

HgO, EL,0, RT
step 5
N, o
N N
[ ] OMe 1. LIOH. H,0, 65°C
Ny " # 2. HCl
| D OMe SO, THE, RT e
step 1 step 2
NH,
Key intermediate il
NH,OTHP
EDCI, HOBT, NEt,,
CH,Cl,, RT
e} step 3
N OH  Hewe,o N
~ N 2
' H MeOH,RT  [| ]| NHOTHP
4 — Nz

i@ [ ] stepsd
N
O@ |

Step 5:
To a suspension of benzophenone hydrazone (5.0 g, 25.5 mmol, 1 eq) and sodium sulfate

10 (5.4 g, 38.2 mmol, 1.5 eq) in diethyl ether {80 mL) was added a saturated solution of
potassium hydroxide in ethanol (2 mL). Mercury oxide (13.8 g, 63.7 mmol, 2.5 eq) was
added and the red solution obtained was stirred at room temperature during 1.5h. The solid
obtained was filtered and the filtrate was evaporated to dryness. The residue was dissolved
with hexane (40 mL) and the solution was placed in the refrigerator overnight. The white
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crystals obtained were filtered and the filirate was concentrated to afford
diphenyldiazomethane as a partially crystallized purple cil (4.0 g, 80 % yield).

Step 1:
At 0 °C, in a solution of 4-amino-pyridine-2-carboxylic acid methyl ester (Key intermediate

) (1.2 g, 7.8 mmol, 2 eq) and diphenyldiazomethane (758 mg, 3.9 mmol, 1 eq) in
tetrahydrofurane (40 mL), was bubbled sulfur dioxide until the red color disappeared. The
solution was then stirred from 0 °C to room temperature for 3 days. The mixture was filtered
and the filtrate was evaporated. The crude residue was purified by flash chromatography
using cyclohexane and ethyl acetate (0/100 to 100/0) to afford 4-(diphenyl-
methanesulfonylamino)-pyridine-2-carboxylic acid methyl ester as a pale yellow powder
(665 mg, 45 % vyield).

Step 2 to Step 4:
These steps were similar to general procedure D, steps 2 to 4.

The final expected compound was isolated as a beige powder.
MS: 384.0
Mp: 162 °C ~ 168 °C

Example 55:
4-(Methyl-phenylmethanesulfonyl-amino)-pyridine-2-carboxylic acid hydroxyamide
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step 3
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o } » - O,S i
Step 1;

To a solution of 4-phenylmethanesulfonylamino-pyridine-2-carboxylic acid methyl ester
prepared according to general procedure D step 1 (500 mg, 1.6 mmol, 1 eq) in
dimethylformamide (10 mL} were added potassium carbonate (676 mg, 4.9 mmol, 3 eq) and
methyl iodide (0.2 mL, 3.3 mmol, 2 eq). The mixture was stirred at room temperature for
20 h. The mixture was then poured on water (10 mL) and extracted with ethyl acetate (3 x
15 mi). The organic layers were washed with brine (3 x 15 mL), dried over magnesium
sulfate, filtered and evaporated to dryness to afford 4-(methyl-phenylmethanesulfonyl-
amino)-pyridine-2-carboxylic acid methyl ester as an crange oil (400 mg, 77 % vield).

Steps 2 to 4:
These procedures were similar to general procedure D, steps 2to 4.

The expected compound was isolated as a pale crange foam.
MS: 322.1

Example 586:
4-Benzoylaminopyridine-2-carboxylic acid hydroxyvamide
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No"“ome  PHCOCH pyridine, | ®  NH;OH.H,0, KCN, »
| © DMAP, RT Z MeOH/THF, RT
- e —_— HN._.O
step 1 HN. 20 step 2 !
NH, .
Key intermediate Il . |

Step 1:
4-Amino-pyridine-2-carboxylic acid methyl ester (Key Intermediate II) (400 mg, 2.6 mmol,

1 eq) was solubilized in pyridine (10 mL). Dimethylaminopyridine (catalytic amount) and
benzoyl chioride (366 pL, 3.15 mmol, 1.2 eq) were added and the mixture was stirred at
room temperature during 18 h. The solvent was then evaporated, water (10 mL) was added
and the agueous layer was extracted with ethyl acetate (3 x 20 mL). The organic layers
were dried over magnesium sulfate, filtered and evaporated in vacuo. The crude residue
was purified by flash chromatography using cyclohexane and ethyl acetate (100/0 to 50/50)
to afford 4-benzoylamino-pyridine-2-carboxylic acid methyt ester as a white foam (654 mg,
87 % vyield).

Step 2:

To a solution of 4-benzoylamino-pyridine-2-carboxylic acid methyi ester (100 mg, 0.4 mmol,
1 eq) in a mixture of methano! (2 mL) and tetrahydrofurane (2mL) were added potassium
cyanide (catalytic amount) and a 50% aqueous solution of hydroxylamine (1.6 mL). The
mixiure was' stirred at room temperature during 4 days. A saturated solution of citric acid (10
mL) and water (10 mL) were then added and the aqueous layer was extracted with ethyl
acetate (3 x 20 mL). The organic layers were dried over magnesium sulfate, filtered and
evaporated in vacuo. The crude residue was taken in ethyl acetate (5 mlL) and
dichloromethane (5 mL) and sonicated. The solid was filtered and dried to afford the
expected compound as white powder (78 mg, 78 % yield).

MS: 258.0

Mp: 175 °C - 184 °C
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General procedure E

0
Ng~y-OTHP RS0,CI N-OTHP HCI/EL,O
| P DMAP, Pyridine, 60°C MQOH RT

NH, step 1 step 2
Key Intermediate il

This procedure was similar to general procedure D, steps 1 and 4.

Example 57:
4-Phenylmethanesulfonylamino-pyridine-2-carboxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure E using phenylmethane-
sulfonyl chloride. The expected compound was isolated as a white powder.

MS: 398.2

Mp: 190 °C - 185 °C

4-Benzenesulfonylamino-pyridine-2-carboxylic acid benzyi-hydroxy-amzde

o}

N oH

S
l

kfl ©
Os-NH
S\\O
This compound was obtained according to general procedure E using benzene sulfonyl

chloride. The expected compound was isolated as a pale rose oil.
MS: 384.2
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Mp: 175 °C — 180 °C

Example 59:
4-(4-Fluoro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid benzyl-hydroxy-
5 amide hydrochioride

Q
| N\ N,OH
P |
Oa o -NH \©
s .Cl
O H
II \
-

This compound was obtained according to general procedure E using 4-fluorophenyl-
10  methanesulfonyl chioride. The expected compound was isolated as a beige powder.

MS: 416.3

Mp: 178 °C - 183 °C

Example 60:

15  4-(3-Fluoro-phenylmethanesulfonylamino)-pyridine-2-carboxylic acid benzyl-hydroxy-
amide hydrochloride

20 This compound was obtained according to general procedure E using 3-flucrophenyl-

methanesulfonyl chloride. The expected compound was obtained as a beige powder.
MS: 416.2

Mp: 111 °C - 113 °C

25 Example 61:
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4-(3-Chlorophenylmethanesulfonylamino}-pyridine-2-carboxylic acid benzylhydroxy-
amide hydrochloride

Ci

This compound was obtained according to general procedure E using 3-chlorophenyl-
methanesulfonyl chloride. The expected compound was isolated as a white powder.

MS: 432.3

Mp: 115°C-125°C

Exampie 62:
4-(3,5-Dichiorophenylmethanesulfonylamino)-pyridine-2-carboxylic  acid  benzyl-
hydroxyamide hydrochloride

O
N\ N,OH
| ~
Os o NH =
o =0 H/CI

Cl

This compound was obfained according to general procedure E using 3,5-dichlorophenyi-
methanesulfonyl chloride. The expected compound was isolated as a white powder.

MS: 466.3

Mp: 189 °C - 194 °C

Example §3:
4-(3-Trifluoromethylphenylmethanesulfonylamino)-pyridine-2-carboxylic acid benzyl-
hydroxyamide hydrochtoride
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This compound was obtained according to general procedure E using 3-trifluoromethyl-
phenylmethanesulfony! chloride. The expected compound was isolated as a beige powder.
MS: 466.2

Mp: 178 °C-182°C

General procedure F

Reg-0
RB(OH)2 or O‘é

o}
N 0T N 2 2
i ity Ly N LOTHP . -OH
! = microwaves, 100°C ! = N PPTS. MeOH, 65°C 1N\ N
——————————————
e
Br step 1 # f = step 2 ©
R

= R

Key Intermediate il

Step 1:
To a degassed solution of 4-bromo-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-2-

yloxy)-amide (Key intermediate 1lI) (150 mg, 0.4 mmol, 1 eq) in a mixture of acetonitrile
(3mL) and 1 M solution of sodium carbonate (3 mL) were added boronic acid (0.5 mmol,
1.3 eq) and trans-dichlorobis(triphenylphosphine)palladium (1) (13 mg, 0.02 mmol, 0.05 eq).
The mixture was heated under microwave irradiation at 100 °C during 10 min. After cooling,
the mixture was poured on water (6 mL) and extracted with ethyl acetate (3 x 10 mL). The
organic iayers were dried over magnesium sulfate, filtered and evaporated in vacuo. The

crude residue was purified by flash chromatography to afford the expected compound.

Step 2:

The compound from step 1 (1 eq) was solubilized in methanol (10 mL) and pyridinium
p-toluenesulfonate (1 eq) was added. The mixture was heated at 65 °C for 5 h and
evaporated to dryness. The residue was triturated in water, filtered, rinsed with water and
dried to afford the expected compound.
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Example 64:
4-Phenyl-pyridine-2-carboxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure F using phenylboronic acid.
The expected compound was isolated as a pale rose powder.

MS: 304.9

Mp: 160 °C — 165 °C

Example 65:
4-(4-chloro-phenyi)-pyridine-2-carboxylic acid benzyl-hydroxy-amide

o
|N\ N-OH
= Xy
l P
cl

This compound was obtained according to general procedure F using 4-chlorophenyi—
boronic acid. The expected compound was isolated as a white powder.
MS: 339.2

Mp: 190 °C - 195 °C

Example 66:
4-(3,4-Dichloro-phenyl)-pyridine-2-carboxylic acid benzyl-hydroxy-amide
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Cl
Ci

This compound was obtained according to general procedure F using 3,4-dichlorophenyl-
boronic acid. The expected compound was isolated as a pale orange powder.

MS: 373.2

Mp: 125 °C -130 °C

Example 67:
4-(3-Carbamoyl-phenyl)-pyridine-2-carboxylic acid benzyl-hydroxy-amide

Ny O
=

O

NH,

This compound was obtained according to general procedure F using 3-carbamoyl-
phenylboronic acid. The expected compound was isolated as a beige powder.

MS: 348.1

Mp: 168 °C - 162 °C

Example 68:
4-(4-Carbamoyi-phenyi}-pyridine-2-carboxylic acid benzyl-hydroxy-amide

Q
IN\ \N,OH
¥ I\©
07 "NH
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L

This compound was obtained according to general procedure F using 4-carbamoyi-

phenyiboronic acid. The expected compound was isolated as a pale yellow powder.
MS: 348.2
Mp: 155 °C - 160 °C

Example 69:
4-(3-Methylcarbamoyi-phenyl}-pyridine-2-carboxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure F using 3-methylcarbamoyl-
phenylboronic acid. The expected compound was isolated as a pale yellow foam.
MS: 362.2

Example 70:
4-(3-Dimethylcarbamoyl-phenyl}-pyridine-2-carboxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure F using 3-dimethyl-
carbamoyl-phenylboronic acid. The expected compound was isolated as a yellow foam.
MS: 376.2

Example 71:
4-[3-(2-Dimethylamino-ethylcarbamoyi)-phenyl]-pyridine-2-carboxylic acid benzyl-
hydroxy-amide
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™

This éompound was obtained according to general procedure F using 3-(2-(dimethyl-
amino)ethylcarbamoyl)phenylboronic acid. The expected compound was isolated as a white
foam.

MS: 419.3

Mp: 65 °C-70°C

Example 72:
4-(3-Dimethylsuifamoyl-phenyl)-pyridine-2-carboxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure F using 3-diméthyl-
sulfamoyi-phenylboronic acid. The expected compound was isclated as a yellow powder.
MS: 412.2

Mp: 110°C-115°C

Example 73:
4-(3-Hydroxymethyl-phenyl}-pyridine-2-carboxylic acid benzyl-hydroxy-amide

L0

OH
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This compound was obtained according to general procedure F using 3-hydroxymethyl-
phenylboronic acid. The expected compound was isolated as a white powder.

MS: 335.2

Mp: 150 °C - 155 °C

Example 74:
4-Cyclohex-1-enyl-pyridine-2-carboxylic acid benzylhydroxyamide

N

o)
s e
ghe
A
~

This compound was obfained according to general procedure F using cyclohexen-i-
yiboronic acid, pinacol ester. The expected compound was isolated as a white powder.
MS: 309.2

Mp: 118 °C - 122 °C

Example 75:
4-Cyclohexylpyridine-2-carboxylic acid benzylhydroxy-amide

o]
] N\ N,OH
=z K@

4-Cyclohex-1-enyl-pyridine-2-carboxylic acid benzylhydroxyamide (100 mg, 0.3 mmol, 1 eq)
obtained in example 74 was solubilized in ethanol (10 mL) and palladium 10% w on carbon
was added. The mixture was stirred at room temperature over hydrogen atmosphere for 30
min. The mixture was then filtered over a short pad of celite, and rinsed with ethanol and
dichloromethane. The crude residue was purified by flash chromatography using
cyclohexane and ethyl acetate (100/0 to 70/30) to afford the expected compound as a white
powder (72 mg, 72 % yield).

MS: 311.2

Mp: 106 °C - 110 °C
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Example 76:
4-(1,4-Dioxa-spiro[4.5]dec-7-en-8-yl)-pyridine-2-carboxylic acid benzyl-hydroxy-amide

o]
1 Ng - OH
= \\©
Qo 0
./

This compound was obtained according to general procedure F using 1,4-dioxa-
spiro[4,5]dec-7-en-8-boronic acid, pinacol ester. The expected compound was isolated as a
yeliow foam.

MS: 367.2

Example 77:
1'-Methyl-1',2',3",6'-tetrahydro-[4,4 lbipyridinyl-2-carboxylic  acid  benzyl-hydroxy-

amide
o]
I Ny Ay OF
L k@
N
|

This compound was obtained according to general procedure F using 1-methyi-1,2,3,6-
tetrahydropyridine-4-boronic acid pinacol ester. The expected compound was isolated as a
light veliow powder.

MS: 324.2

Mp: 135°C -155°C

Example 78:
2'.2',6',6'-Tetramethyl-1',2",3',6'-tetrahydro-[4,471bipyridinyl-2-carboxylic acid benzyl-
hydroxy-amide
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This compound was obtained according to general procedure F using 2,2,6,6-tetramethyl-
1,2,3,6-tetrahydro-4-pyridineboronic acid pinacol ester. The expected compound was
isolated as a yellow crystallized oil.

MS: 366.3

Example 79:
2'-(Benzyl-hydroxy-carbamoyl)-3,6-dihydro-2H-{4,4 ]bipyridinyl-1-carboxylic acid tert-

butyl ester
N LOH
= N
S |\E>
RN
L

K

This compound was obtained according to general procedure F using N-Boc-1,2,3,8-
tetrahydropyridine-4-boronic acid pinacol ester. The expected compound was isolated as a
beige powder.
MS: 410.3
Mp: 125 °C

Example 80:
2'-(Benzyl-hydroxy-carbamoyl)-5,6-dihydro-4H-[3,4"lbipyridinyl-1-carboxylic acid tert-
butyl ester
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This compound was obtained according to general procedure F using 5-(4,4,55-
tetramethy!-[1,3,2]dioxaborolan-2-yt)-3 4-dihydro-2H-pyridine-1-carboxylic  acid tert-butyl

ester (Key Intermediate V). The expected compound was isolated as a yellow foam.
MS: 410.3

Example 81: .
2'-(Benzylhydroxycarbamoyi)-5,6-dihydro-2H-[3,4']bipyridinyl-1-carboxylic acid tert-
butyl ester

LOH

0

~

O. N
b
0]

W

This compound was obtained according to general procedure F using 5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl
ester (Key Intermediate VI).. The expected compound was isolated as a yellow powder.
MS: 410.3

Mp: 128 °C — 134 °C

Example 82:
3-[2-(Benzylhydroxycarbamoyl)}-pyridin-4-yl]-8-azabicyclo[3.2.1]oct-2-ene-8-
carboxylic acid tertbutyiester
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This compound was obtained according to general procedure F using 8-boc-3-(4,4,5,5-

tetramethyl-{1,3,2]dioxaborolan-2-yl)-8-aza-bicycio[3.2. 1]oct-2-ene. The expected
5 compound was isolated as a yellow oil.

MS: 436.3

General procedure G

o]
I N\ N,OH
& K@ HCI/EL,0, CH,Cl,, RT
O
O}\O
. AN
Compound obtained from general procedure F (1 eq) was solubilized in dichloromethane
{10 mL) and a 2M solution of hydrochloric acid in diethyl ether (16 eq) was added drop wise.
The mixture was stirred at room temperature for 2 h. The precipitate was filtered and
15 triturated with dichloromethane and diethyl ether to afford the expected compound (60 %
yield).
Example 83:

1',2",3",6'-Tetrahydro-[4,4 ]bipyridinyl-2-carboxylic acid benzyl-hydroxy-amide
20  dihydrochloride
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This compound was obtained according to general procedure G using 2'-(benzyl-hydroxy-
carbamoy!)-3,6-dihydro-2H-[4,4'Ibipyridinyl-1-carboxylic acid tert-butyl ester described in
example 79. The expected compound was isolated as a beige powder.

MS: 310.1

Mp: 140 °C -~ 150 °C

Example 84:
1,2,5,6-Tetrahydro-[3,4"]bipyridinyl-2'-carboxylic acid benzylhydroxy-amide
hydrochloride

H

(e}
I/N\\)J\N,OH _C
=

A
HN

This compound was obtained according {o general procedure G using 2'-(benzylhydroxy-
carbamoyl)-5,6-dihydro-2H-{3,4'Ibipyridinyl-1-carboxylic acid fert-butyl ester described in
example 81. The expected compound was isolated as a yeliow crystaliized oil.

MS: 310.2

Example 85:

4-(8-Azabicyclo[3.2.1]oct-2-en-3-yl}-pyridine-2-carboxylic acid benzylhydroxyamide

Ny Sy OH
o

T
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This compound was obtained according to general procedure G using 3-[2-
(benzylhydroxycarbamoy!)-pyridin-4-yl]-8-azabicyclo{3.2. 1]oct-2-ene-8-carboxylic acid
tertbutylester described in example 82. The expected compound was isolated as a yellow
powder.

MS: 336.1

Mp: 95 °C — 100 °C

General procedure H

o)

i
\))L A Ao
(\\ H,, PdIC, EtOH, RT . 1 o

The compound obtained from general procedure G (1 eq) was solubilized in ethanol (10

mL) and palladium 10% w on carbon was added. The mixture was stirred at room
temperature over hydrogen atmosphere for 30 min. The mixture was then filtered over a
short pad of celite and the crude residue was purified by flash chromatography using ethyl
acetate and methanol (100/0 to 80/20) to afford the expected compound.

Example 86: :
1,2,3,4,5,6-Hexahydro-[3,4']bipyridinyl-2'-carboxyiic acid benzylhydroxyamide

This compound was obtained according to general procedure H using 1,2,5,6-tetrahydro-
[3,4'Tbipyridinyl-2'-carboxylic acid benzylhydroxy-amide hydrochloride described in example
84. The expected compound was isolated as a yeliow crystallized oil.

MS: 312.2
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Exampie 87:
2'-(Benzyl-hydroxy-carbamoyl)-3,4,5,6-tetrahydro-2H-{4,4'lbipyridinyl-1-carboxylic
acid tert-butyl ester

0
{ Ngp O
P K@
by
"X
Q o}
N LOTHP
o (s bio {N\ OTHP
Ny A -OTHP o S 2 |
L N 7 Ha PdiC, \© PPTS, MeOH,
EtOH, RT G5°C
Br : —_—
step 1 j‘\ step 2 N step 3
Key Intermediate i 0 /7\ O);ﬂ

Step 1:
This compound was obtained according to general procedure F, step 1 starting from Key
Intermediate Il and N-Boc-1,2,3,6-tetrahydropyridine-4-boronic acid pinacol ester.

Step 2:
The compound from step 1 (485 mg, 1 mmol, 1 eq) was solubilized in ethanol (20 mL) and

palladium 10% w on carbon was added. The mixture was stirred at room temperature over
hydrogen atmosphere for 1.5 h. The mixture was then filtered over a short pad of celite and
the crude residue was purified by flash chromatography using cyclohexane and ethyl
acetate (100/0 to 40/60) to afford 2'-[benzyl-(letrahydro-pyran-2-yloxy)-carbamoyl}-3,4,5,6-
tetrahydro-2H-{4,4'Ibipyridinyl-1-carboxylic acid tert-butyi ester as a coloriess oil (320 mg,
66 % yield).

Step 3:
The compound from step 2 (360 mg, 0.6 mmol, 1 eq) was solubilized in methanol (20 mL)

and pyridinium p-toluenesulfonate (182 mg, 0.6 mmol, 1 eq) was added. The mixture was
heated at 65 °C for 18 h and evaporated to dryness, Ethyl acetate (10 mL) was added and
the organic layer was washed with a saturated solution of sodium bicarbonate (3 x 10 mL),
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dried over magnesium sulfate, filtered and evaporated in vacuo. The crude residue was
purified by flash chromatography using cyclohexane and ethyl acetate (80/20 to 30/70) to
afford the expected compound as an orange oil (230 mg, 77 % yield).

MS: 412.3
Example 88:
1',2',3',4',5',6'-Hexahydro-[4,4"1bipyridinyl-2-carboxylic acid benzyl-hydroxy-amide
hydrochloride
o
| N\ N,OH
= R
l P
HCH

This compound was obtained according to general procedure G using 2'-(benzyl-hydroxy-
carbamoyl)-3,4,5,6-tetrahydro-2H-[4,4'|bipyridinyl-1-carboxylic  acid  tert-butyl  ester
described in example 87. The expected compound was isolated as a white foam.

MS: 312.1

Example 89:
4-Phenyl-pyridine-2-carboxylic acid(4-fluoro-benzyl)-hydroxy-amide
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PhB(OH),, PdCl,(PPh,),

0
N A gy 1+ (COCN: CHCL, DMF, RT o Na,C0, CH.CN o
® 2. pF-BnNH,OH, CH,Cl,, NEt,, RT l Nop” Sn-OTHP microwaves, 100°C_
=Y h
Br

Br step 2

PPTS, MeOH, 65°C

step 3

o]
| N\ N,OH
R
F
Step 1:

Oxalyl chloride (0.2 mL, 2.1 mmol, 1.3 eq) was added to a solution of 4-bromo-pyridine-2-
carboxylic acid (334 mg, 1.6 mmol, 1 eq) in dichloromethane (15 mL). The solution was
cooled down to 0 °C and dimethylformamide (several drops) was added drop wise. The
mixture was stirred at room temperature for 30 min and was evaporated to dryness. The
residue was diluted in dichloromethane (15 mL) and N-(4-fluoro-benzyl)-O-(tetrahydro-
pyran-2-yl)-hydroxylamine (560 mg, 2.5 mmol, 1.5 eq) was added. Triethylamine (0.7 mL,
4.9 mmol, 3 eq) was added drop wise at 0°C and the mixture was stirred at room
temperature for 18 h and absorbed on silica gel to be purified by flash chromatography
using cyclohexane and ethyl acetate (100/0 to 70/30) to afford 4-bromo-pyridine-2-
carboxylic acid (4-fluoro-benzyl)-(tetrahydro-pyran-2-yloxy)-amide as a coloriess oil
(230 mg, 34 % yield).

Step 2:
To a degassed solution of 4-bromo-pyridine-2-carboxylic acid (4-fluoro-benzyl)-(tetrahydro-

pyran-2-yloxy)-amide (230 mg, 0.6 mmol, 1 eq) in a mixture of acetonitrile (4 mL) and 1 M
solution of sodium carbonate (4 mL) were added phenylboronic acid (89 mg, 0.7 mmol, 1.3
eq) and trans-dichlorobis(triphenylphosphine)palladium (20 mg, 0.03 mmol, 0.05 eq). The
mixture was heated under microwave irradiation at 100 °C during 10 min. After cooling, the
mixture was poured on water (5 mL) and extracted with ethyl acetate (3 x 10 mL). The
organic layers were dried over magnesium sulfate, filtered and evaporated in vacuo. The
crude residue was purified by flash chromatography using cyclohexane and ethyl acetate
(100/0 to 50/50) to afford 4-phenyl-pyridine-2-carboxylic acid (4-fluoro-benzyl)-(tetrahydro-
pyran-2—yloxy)-amid_e as.a colorless oil (130 mg, 57 % vyieid). .
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Step 3;

4-Phenyl-pyridine-2-carboxylic  acid  (4-fluoro-benzyl)-(tetrahydro-pyran-2-yloxy)-amide
(130mg, 0.3 mmol, 1 eq) was solubilized in methanol (6§ mL) and pyridinium
p-toluenesulfonate (97 mg, 0.4 mmol, 1.2 eq) was added. The mixture was heated at 65 °C
for 5 h. The precipitate obtained was filtered and washed with a minimum of methanol to
afford the expected compound as a white powder (13 mg, 13 % yield).

MS: 323.1 |

Mp: 135 °C - 140 °C

5-Phenyl-pyridine-2-carboxylic acid benzyl-hydroxy-amide

!
, Ny N,OH

= ‘\©
N 1. (CQCY),, CH,CL, RT

0
]
| T ©% 2 BaNH,CHHCL, CH,Cly, NEY, RT @)/\FY\N—OH
P | [
=

At 0 °C, oxaly!l chloride (0.2 mL, 2.3 mmol, 1.5 eq) was added to a solution of 5-phenyl-

pyridine-2-carboxylic acid (300 mg, 1.5 mmol, 1 eq) in dichloromethane (10 mL). The
mixture was stirred at room temperature for 30 min and was evaporated to dryness. The
residue was diluted in dichloromethane (10 mL) and N-benzyl-hydroxylamine hydrochloride
(361 mg, 2.3 mmol, 1.5 eq) and triethylamine (0.6 mL, 4.5 mmol, 3 eq) were added. The
mixture was stirred at room temperature for 18 h and absorbed on silica gel to be purified by
flash chromatography using cyctohexane and ethyl acetate (100/0 to 0/100) to afford the
expected compound as a beige powder (60 mg, 13 % vield).

MS: 305.2

Mp: 145 °C - 180 °C

Example 91:
5-Phenyl-pyridine-2-carbexyiic acid hydroxyamide
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N EDCI, HOBT, NEt,, .
CH,Cl,, RT NHOTHP  HCl/dioxane | x NHOH

dioxane, RT
—_—

step 2

o
Ne Sy
| J H
o] NH,OTHP 0 Q
N\
| P
step 1
To a solution of 5-phenyl-pyridine-2-carboxylic acid (130 mg, 0.6 mmol, 1 eq) in
dichloromethane (6 mL) were added HOBT (176 mg, 1.3 mmol, 2 eq), EDCI (249 mg, 1.3
mmol, 2 eq), triethylamine (0.3 mL, 1.8 mmol, 3 eq) and O-(tetrahydro-pyran-2-yl)-
hydroxylamine (153 mg, 1.3 mmol, 2 eq). The mixture was stirred at room temperature for
18 h and absorbed on silica gel to be purified by flash chromatography using cyclohexane

and ethyl acetate (100/0 to 50/50) to afford 5-phenyl-pyridine-2-carboxylic acid (tetrahydro-
pyran-2-yloxy)-amide as a colorless oil (160 mg, 83 % yield).

Step 2:

To a solution of 5-phenyl-pyridine-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (160
mg, 0.54 mmol, 1 eq) in dioxane (5 mL) was added a 4 N solution on hydrogen chloride in
dioxane (0.5 mL). The mixture was stirred at room temperature for 1 h and evaporated to
dryness. The residue was diluted in methanol (5 mL) and ammonia 7 N in methanol
(0.5 mL) was added. The mixture was evaporated and the residue was triturated in water to
afford the expected compound as a pale rose powder (30 mg, 78 % yield).

MS: 215.1

Mp: 175 °C - 180 °C

General procedure |

Q amine, Pd(OAc),, BINAP, Cs,CO,, PPTS, MeOH N
Na N—OTHP Toluene, sealed tube, 100°C Na N'OTHP 65°C | =

| - | . N P
Z step 1 = step 2
Br R : R

Key Iintermediate il

Step 1.
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To a degassed solution of 4-bromo-pyridine-2-carboxylic acid benzyl-(tetrahydro-pyran-2-
yloxy)-amide (Key Intermediate 1ll) (500 mg, 1.3 mmol, 1 eq) in toluene (10 mL) were
added cesium carbonate (1.3 g, 3.8 mmol, 3 eq), amine (1.66 mmol, 1.3 eq), BINAP
{40 mg, 0.06 mmol, 0.05 eq) and palladium acetate {15 mg, 0.06 mmol, 0.05 eq). The
mixture was heated in a sealed tube at 100 °C during 20 h. After cooling, the mixture was
poured on water (10 mL) and extracted with ethyl acetate (3 x 10 mL). The organic layers
were dried over magnesium sulfate, filtered and evaporated in vacuo. The crude residue
was purified by flash chromatography to afford the expected compound.

Step 2:
The compound from step 1 (1 eq) was solubilized in methanol (10 mL) and pyridinium

p-toluenesulfonate {1 eq) was added. The mixture was heated at 65 °C for 20 h. After
cooling, a 7 N solution of ammonia in methano! (10 mL) was added and the mixture was
evaporated to dryness. The residue was diluted in dichloromethane (10 mL) and the organic
layer was washed with water (3 x 10 mL), dried over magnesium sulfate, filtered and
evaporated in vacuo. The crude compound was purified by flash chromatography to afford
the expected compound.

Exampie 92:
3,3-Difluoro-3,4,5,6-tetrahydro-2H-[1,4'lbipyridinyi-2'-carboxylic acid benzyl-hydroxy-
amide

This compound was obtained according to general procedure | using 3,3-diflucro-
piperidine hydrochloribde. The expected compound was isolated as a pale yellow powder,
MS: 348.1

Mp: 140 °C - 145 °C

Example 93:
4,4-Difluoro-3,4,5,6-tetrahydro-2H-[1,4'Ibipyridinyl-2'-carboxylic acid benzyl-hydroxy-

amide
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This compound was obtained according to general procedure | using 4,4-difluoropiperidine
hydrochloride followed by addition of 2 M solution of hydrogen chloride in diethyl ether. After
stirring 2 h at room temperature, filtration and trituration with diethyl ether, the expected
compound was isolated as a white powder.

MS: 348.2

Mp: 90 °C -85 °C -

Example 94:
4-Fluoro-3,4,5,6-tetrahydro-2H-{1,4"]bipyridinyl-2’-carboxylic acid benzyl-hydroxy-
amide hydrochloride '

o}
| Ny N,OH
>
HCI
¢ C
F

This compound was obtained according o a modified version of general procedure | using
4-fluoropiperidine  hydrochloride. During step 2, instead of wusing pyridinium
p-toluenesulfonate, 2 M solution of hydrogen chloride in diethyl ether (20 eq) was added
and the mixture was stirred at room temperature for 2 h. The precipitate was then filtered
and friturated with dichloromethane and diethyl ether to afford the expected compound as a
light yellow foam.

MS: 330.1

Example 95:
4-(3,3-Difluoro-pyrrolidin-1-yl}-pyridine-2-carboxylic  acid  benzyl-hydroxy-amide
hydrochloride
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This compound was obtained according to a modified version of general procedure | using
3,3-diflucropyrrolidine hydrochloride. During step 2, instead of using pyridinium
p-toluenesulfonate, 2 M solution of hydrogen chioride in diethyl ether (20 eq) was added
and the mixture was stirred at room temperature for 2 h. The precipitate was then filtered
and triturated with dichloromethane and diethyl ether to afford the expected compound as a
beige powder.

MS: 334.1
Mp: 162 °C - 166 °C

Example 96:
[2'-(Benzyl-hydroxy-carbamoyi)-3,4,5,6-tetrahydro-2H-[1,4'bipyridinyl-4-yi]-carbamic
acid tert-buty! ester

ﬁ,OE,NH

This compound was obtained according to general procedure [ using 4-N-BOC-
aminopiperidine. The expected compound was isolated as a white foam.

MS: 427.3

Mp: 135 °C ~ 140 °C

Example 87:
4-Amino-3,4,5,6-tetrahydro-2H-{1,4'bipyridinyl-2'-carboxylic acid benzyl-hydroxy-
amide chlorhydrate
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This compound was obtained according to general procedure G using [2'-(benzyl-hydroxy-
carbamoyl)—3,4,;5,6~tetrahydro-2H—[1 ,A"bipyridinyl-4-yl]-carbamic  acid tert-butyl ester
described in example 96. The expected compound was isolated as a white powder.

MS: 327.2

Mp: decomposes at 160 °C - 165 °C

Example 98:
4-Dimethylamino-3,4,5,6-tetrahydro-2H-[1,4']bipyridinyl-2'-carboxylic acid benzyl-
hydroxy-amide

This compound was obtained according to general procedure | using dimethyl-piperidin-4-
yl-amine. The expected compound was isolated as a yellow oil.
MS: 355.2

Example 99:
4-Pyrroiidin-i-yi-3,4,5,6-tetrahydro-2H-{1,4'lbipyridinyl-2'-carboxylic  acid  benzyi-
hydroxy-amide

o
i

' Ny Ao OH

R)

N

.

N

O
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This compound was obtained according to general procedure | using 4-(1-
pyrrolidinyl)piperidine. The expected compound was isolated as a pale yeliow powder.

MS: 381.2

Mp: 1356 °C - 140 °C

Example 100:
3,4,5,6,3',4",5,6'-Octahydro-2H,2'H-[1,4";1" 4" ]terpyridine-2"-carboxylic acid benzyl-
hydroxy-amide

£ O

N

@

This compound was obtained according to general procedure | using 4 N-(4-

piperidino)piperidine. The expected compound was isolated as a blue oil.
MS: 395.2

Example 101:
4-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-pyridine-2-carboxylic acid benzyl-hydroxy-
amide

o
| Na N,OH
=
I;Ng
o O

This compound was obtained according fo general procedure | using 1,4-dioxa-8-
azaspiro[4.5]decane. The expected compound was isolated as a yellow powder.

MS: 370.2 |

Mp: 98 °C - 102 °C
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Example 102:
4-[2-(Benzyl-hydroxy-carbamoyl)-pyridin-4-yl]-piperazine-1-carboxylic acid tert-butyl

ester
O
' N .CH
a SRS
N
@

This compound was obtained according to general procedure | using N-BOC piperazine.
The expected compound was isolated as a yellow foam.
MS: 413.3

Example 103:
4-Piperazin-1-yl-pyridine-2-carboxylic acid benzyl-hydroxy-amide hydrochloride

TG

jZH

This compound was obtained according to general procedure G using 4-[2-(benzyl-
hydroxy-carbamoy!)-pyridin-4-yl}-piperazine-1-carboxylic acid tert-butyl ester described in
example 102. The expected compound was isolated as a yellow foam.

MS: 313.2

Example 104:
4-(4-Methy!-piperazin-1-yl)-pyridine-2-carboxylic acid benzyi-hydroxy-amide
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This compound was obtained according to general procedure | using N-methyl piperazine.

The expected compound was isolated as a yeliow oil.

MS: 327.2

Example 105:
4-Mor‘phoiin-4-yi-pyridine-2-caé‘boxylic acid benzyl-hydroxy-amide

This compound was obtained according to general procedure | using morpholine. The
expected compound was isolated as a pale yellow powder.
MS: 314.1

Mp: 105°C-110°C

4-Morpholin-4-yl-pyridine-2-carboxylic acid benzyl-hydroxy-amide described in example
105 was solubilized in dichioromethane (10 mL) and 2 M soiution of hydrogen chioride in
diethyl ether (1.2 eq) was added. The mixture was stirred at room for 3 h and evaporated to

dryness to afford the expected compound as a pale yellow powder.
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Example 107:
4-((2R,6S)-2,6-Dimethyl-morpholin-4-yl)-pyridine-2-carboxylic acid benzyl-hydroxy-
amide

L ©

This compound was obtained according to general procedure | using (2R,6S)-2,6-
dimethyl-morpholine. The expected compound was isolated as an orange powder.

MS: 342.2

Mp: 180 °C - 185 °C

Example 108:
4-Benzylamino-pyridine-2-carboxylic acid hydroxyamide

o
N _OH
'] N
P
ENH
0
0
o N .OtBu N
NooP oy NHOMBUHCI, HOBT, EDCH N oy PNHy EIOH T N TFA, |
1 NER,, CH,Cl,, RT [ N seeledlbe 180°C N microwaves, 100°C 7
C _— et ettt
-
Br step 1 step 2 NH step 3 NH
Br
Step 1:

To a. solution of 4-bromo-pyridine-2-carboxylic acid (1.0 g, 4.9 mmol, 1 eq) in
dichloromethane (40 mL) were added HOBT (1.3 g, 9.9 mmol, 2 eq), EDCI (1.9 g, 9.9
mmol, 2 eq), triethylamine (2.1 mL, 14.8 mmol, 3 eq) and O-tert-butylhydroxylamine
hydrochloride (1.2 g, 9.9 mmol, 2 eq). The mixture was stirred at room temperature for 18 h
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and poured on water (20 mL). The organic layer was extracted with dichloromethane (3 x 20
mL), dried aver magnesium sulfate, filtered and evaporated in vacuo. The crude residue
was purified by flash chromatography using cyclohexane and ethyl acetate (100/0 to 50/50)
to afford 4-bromo-pyridine-2-carboxylic acid tert-butoxy-amide as a white powder (1.0 g,
74 % vield).

Step 2:
In a sealed tube, 4-bromo-pyridine-2-carboxylic acid tert-butoxy-amide (410 mg, 1.5 mmal,

1 eq) was solubilized in ethanol (10 mL) and benzylamine (161 mg, 3 mmol, 2 eq) was
added. The mixture was heated at 180 °C for 20 h. After cooling, the mixture was absorbed
on silica gel to be purified by flash chromatography using cyclohexane and ethyl acetate

colorless oil (67 mg, 13 % yield).

Step 3:
4-Benzylamino-pyridine-2-carboxylic acid tert-butoxy-amide (57 mg, 0.19 mmol, 1 eq) and
trifluoroacetic acid (3 mL) were heated under microwave irradiation at 100 °C during 10 min.
After cooling, the mixture was evaporated to dryness. The residue was solubilized in
dichloromethane (5 mL) and some drops of ammonium hydroxide solution were added. The
mixture was absorbed on silica gel to be purified by flash chromatography using
dichloromethane and methanol {100/0 to 85/15) to afford the expected compound as a
colorless oil (15 mg, 32 % vield).

MS: 244 .1

Example 109:
4-(Benzyl-methyl-amino)-pyridine-2-carboxylic acid benzyl-hydroxy-amide
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o] o]

o} N N
MeNHBn, Pd(OAC),. > “OMe > “OH N .OH
I Ny Some BINAP, Cs,CO,, ’ | P LIOH.H,0, P 1. (COC),, CH,CL. RT N
= Toluene, sealed tube, 100°C MeOH/H,0, 80°C 2. BnNHOH.HCI. . NEt;, CH,Cl,, RT Z ‘\©
N - N
Br step 1 E ~ step 2 E ~ ctep 3 No

Step 1:

To a degassed solution of 4-bromo-pyridine-2-carboxylic acid methyl ester (650 mg,
3.0 mmol, 1 eq) in toluene (15 mL) were added cesium carbonate (1.9 g, 6.0 mmol, 2 eq),
N-methylbenzylamine (0.5 mL, 3.9 mmol, 1.3 eq), BINAP (83 mg, 0.15 mmol, 0.05 eq) and
palladium acetate (34 mg, 0.15 mmol, 0.05 eq). The mixture was heated in a sealed tube at
100 °C during 20 h. After cooling, the mixture was poured on water (10 mL) and extracted
with ethyl acetate (3 x 10 mL). The organic layers were dried over magnesium sulfate,
filtered and evaporated in vacuo. The crude residue was purified by flash chromatography
using dichloromethane and methanol (100/0 to 97/3) to afford 4-(benzyl-methyl-amino)-
pyridine-2-carboxylic acid methyl ester as a yellow oil (230 mg, 30 % yield).

Step 2: .

4-(Benzyl-methyl-amino)-pyridine-2-carboxylic acid methyl ester (230 mg, 0.9 mmol, 1 eq)
was solubilized in a mixture methanol / Water (6 mL / 1 mL) and lithium hydroxide (75 mg,
1.8 mmol, 2 eq) was added. The mixture was heated at 80 °C during 3 h. After cooling
down, a 1 M solution of hydrogen chioride in diethyl ether (1.8 mL, 1.8 mmol, 2 eq) was
added. The mixture was then evaporated to dryness to afford 4-(benzyl-methyl-amino)-
pyridine-2-carboxylic acid in quantitative yieid.

Step 3:
Oxalyl chloride (0.12 mL, 1.3 mmol, 1.5 eq) was added drop wise to a solution of 4-(benzyl-

methyl-amino)-pyridine-2-carboxylic acid (0.9 mmol, 1 eq) in dichloromethane (10 mL). The
mixture was stirred at room {emperature for 15 min and was evaporated to dryness. The
residue was diluted in dichloromethane (10 mL) and triethylamine (0.38 mi, 2.7 mmol, 3 eq)
and N-benzylhydroxylamine hydrochloride (215 mg, 1.3 mmol, 1.5 eq) were added. After
stirring at room temperature for 20 h, the mixture was absorbed on silica gel to be purified
using cyciohexane and ethyl acetate (100/0 to 40/60). The expected compound was
obtained as a yellow oil (85 mg, 27 % vyield).

MS: 348.2
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Example 110:
4-Morpholin-4-yl-pyridine-2-carboxylic acid hydroxyamide

O
Ng Ay -OH
I J #
O
o}
0 e o)
N .OtBu N .OH
N SoH  1- (COCI),, CH,CYL, RT 7 N ‘ | T §
| P> 2. NH,0tBu.HCl, , NEt,, CH,Cl,, RT e TFA, 100°C, microwaves Z
N HCl step 1 [N] step 2 EN]
® o :
Step 1:

Oxalyl chioride (0.11 mL, 1.3 mmol, 1.3 eq) was added drop wise to a solution of
4-morpholin-4-yl-pyridine42~carboxylic acid hydrochloride (240 mg, 1.0 mmol, 1 eq) in
dichioromethane (10 mL). At 0 °C, dimethylformamide (2-3 drops) was added drop wise and
the mixture was stirred at room temperature for 15 min and was evaporated to dryness. The
residue was diluted in dichloromethane (10 mL) and triethylamine (0.41 mL, 2.9 mmol, 3 eq)
and O-tert-butylhydroxylamine hydrochloride (185 mg, 1.5 mmol, 1.5 eq) were added. After
stirring at room temperature for 20 h, the mixture was absorbed on silica gel to be purified
using cyclohexane and ethyl acetate (100/0 to 0/100). 4-Morpholin-4-yl-pyridine-2-
carboxylic acid tert-butoxy-amide was obtained as a white powder (110 mg, 40 % yield).

Step 2:

4-Morpholin-4-yl-pyridine-2-carboxylic acid ted-butoxy-amide (110 mg, 0.4 mmol, 1 eq) and
trifluoroacetic acid (3 mL) were heated under microwave irradiation at 100 °C during 10 min.
After cooling, the mixture was evaporated to dryness. The residue was solubilized in
dichloromethane (5 mL) and some drops of ammonium hydroxide solution were added. The
mixture was absorbed on silica gel to be purified by flash chromatography using
dichloromethane and methanol (100/0 to 90/10) to afford the expected compound as a
beige powder (12 mg, 14 % yield).

MS: 224.1

Mp: 215 °C — 220 °C (dec.)
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Example 111:
3,4,5,6-Tetrahydro-2H-[1,3']bipyridinyl-6’-carboxylic acid benzyl-hydroxy-amide

o]
j,\Nj/u\N,OH
Sadhe

pipeiridne, Pd,dba,

Ne ™ ot KsPOs: S-Phos, toluene LIOH.#,0, N~
M e Sealed wbe, 100°C Me MeOH.70°C__ [y o
B ~F #
r step 1 step 2 N

1.(COCH,, CH,Cl,, RT
2. BaNH,OH.HCI, CH,Cl,, NEt,, RT

l step 3

egw

Step 1:

To a degassed solution of 5-bromo-pyridine-2-carboxylic acid methyl ester (450 mg, 2.1
mmol, 1 eq) in toluene (10 mL) were added piperidine (213 mg, 2.5 mmol, 1.2 eq),
potassium phosphate (618 mg, 2.9 mmol, 1.4 eq), 2-dicyclohexylphosphino-2'6'-
dimethoxybiphenyl (171 mg, 0.42 mmol, 0.2 eq) and tris(dibenzylideneacetone)dipaliadium
{95 mg, 0.10 mmol, 0.05 eq). The mixture was heated in a sealed tube at 100 °C during
484h. After cooling, the mixture was poured on water (5 mL) and extracted with ethyl acetate
(3 x 10 mL). The organic layers were dried over magnesium sulfate, filtered and evaporated
in vacuo. The crude residue was purified by flash chromatography using cyclohexane and
ethyl acetate (100/0 to 0/100) to afford 3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-carboxylic
acid methyl ester as a pale yellow powder {165 mg, 3€ % yield).

Step 2:

3,4,5,6-Tetrahydro-2H-[1,3"bipyridinyl-6'-carboxylic acid methyl ester (165 mg, 0.75 mmol,
1 eq) was solubilized in methanol (8 mL) and lithium hydroxide (63 mg, 1.5 mmol, 2 eq) was
added. The mixture was heated at 70 °C during 20 h. After cooling, a 3 N solution of
hydrogen chioride (0.2 mL) was added. The mixture was then evaporated to dryness to
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afford 3,4,5,6-tTetrahydro-2H-[1,3"bipyridinyl-6'-carboxylic acid as a yellow oil in
quantitative yield.

Oxaiy! chioride (0.1 mL, 1.12 mmol, 1.5 eq) was added drop wise to a solution of 3,4,5,6-
tetrahydro-2H-[1,3'bipyridinyl-6'-carboxylic acid (0.75 mmol, 1 eq) in dichloromethane
(6 mL). The mixture was stirred at room temperature for 15 min and was evaporated fo
dryness. The residue was diluted in dichloromethane (6 mL) and triethylamine (0.31 mL,
2.25 mmol, 3 eq) and N-benzylhydroxylamine hydrochioride (179 mg, 1.12 mmol, 1.5 eq)
were added. After stirring at room temperature for 20 h, the mixture was absorbed on silica
gel to be purified using cyclohexane and ethyl acetate (100/0 to 30/70). The expected
compound was obtained as a pale yellow powder (125 mg, 54 % yield).

MS: 312.2

Mp: 110 °C -115°C

Activity data for the compounds having the general formula (1)
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Molstructure activity type | activity endpoint | activity conc | activity result
NH,

HO, ZA_~
|
Sy o FRET {C50 [uM] 20
HN,
OH
CPEH3N2 | reduction (%) 50 48
Z ]
xS FRET IC50 [uM]
HC, N
0" “cH,
CPE H3N2 reduction (%) 50 -12
o
N ©
H,C .
A CPEH3N2 | reduction (%) 50 09
N
|
H,C x
o
3 "’OT@ CPEH3N2 | reduction (%) 50 29
H
O
CPE H3N2 1C50 [uM] 37
N _OH
D
_ FRET 1C50 [uM) 49
i
@
CPE H3N2 reduction (%) 5 4.1
°
| LN u,ovcu,
- FRET IC50 [pM]
CJ
CPE H3N2 reduction {%) 50 13
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Molstructure activity type | activity endpoint [ activity conc | activity result
N. OVCN‘
| CPE H3N2 reduction (%) 50 105
NH, aH
o}
I Na N,OVCHa CPEH3N2 | reduction (%) 50 125
2
O; ~CHy
Yy
CPE H3N2 reduction {%) 50 03
o N,OH, .
6‘cn,
[l &
N Neg™~ CH, CPE H3N2 reduction (%) 50 -22
O
CPE H3N2 reduction {%) 20 1.6
CPE H3N2 reduction (%) 1 -03
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Molstructure activity fype | activity endpoint | acfivity conc | activity resulf
[
4 u,ovos
oM | .
O\'/ e CPE HaN2 reduction (%) 50 148
o}
H,C. N .0 i
= N CPE H3N2 reduction (%) 50 2,7
>z
i f
HC. N .O._CH,
A CPEHIN2 |  reduction (%) 50 21
Z
-]
N 0
] " CPE H3N2 reduction {%) 2 -4
[o 4
. N Sy -OnrCHs
4 " CPE H3N2 reduction (%) s 3
o
LN ﬂ,«o\/wx
L J
o/@\/ CPE H3N2 reduction (%) 1 12
o oo
o
H}C‘N | e y
oél\N NN Mo, CPEH3N2 |  reduction (%) 50 04
CH,
Opn CPE H3N2 reduction (%) S0 19
o M. .
| o_cu',
110

SUBSTITUTE SHEET (RULE 26)



»ar

WO 2013/057251 PCT/EP2012/070757
Molstructure activity type | activity endpoint | activity conc | activity result
L Nao\/O
N { H CPEH3N2 | reduction (%) 20 87
w A o
C'v' [ : CPE H3N2 reduction (%) 5 27
CPE H3N2 reduction (%) 5 1.3
(o]
N LOH
2 N y .
| CPE H3N2 reduction (%) 25 1
o O
FRET 1C50 fuM] 4,3
o
N LOH
SN CPE H3N2 reduction (%) 10 15,5
HC = K@
0
N e )
I H CPEH3N2 | reduction (%) 5 45
L
Q
Ng AN - OH
| P CPEH3N2 | reduction (%) 5 1.1
N
O FRET 1C50 [uM] 1,4
FRET 1C50 [uM) 1,45
N —o\/©
| Y CPEH3NZ |  reduction (%) 50 0.6
CH,
111

SUBSTITUTE SHEET (RULE 26)



WO 2013/057251 ' PCT/EP2012/070757

Molstructure activity type | activity endpoint | activity conc | activity resuit
o]
HyC N Ple; }
| = l‘ll CPE H3N2 reduction (%) 50 -23
- CH,
0o
HC( Ny N,o\/cn,
| J &, CPEH3N2 | reduction (%) 50 19

[
N, .o )
1 N
- | CPEH3IN2 reduction (%) 5 1

CPEH3N2 |  reduction (%) s
O
CH, N O~ CHy . .
L & CPEH3N2 | reduction (%) 5
H,C ?
N\ '0\/©
[T i CPEH3N2 | reduction (%) 50 2,6
L Hg
112

SUBSTITUTE SHEET (RULE 26)




WO 2013/057251 PCT/EP2012/070757
Molstructure activity type | activity endpoint | acfivity conc | activity result
N N'O\/O
O‘ L H CPEH3N2 | reduction (%) 20 8,7
N =
CT L , CPE H3N2 reductian (%) 5 2,7
N ‘0\/©
| Y CPEH3N2 |  reduction (%) 5 13
2
,OH
CPE H3N2 reduction {%) 25 1
FRET IC50 [uM] 43
o]
N OH )
o I °7T % CPEH3N2 |  reduction {%) 10 15,5
A | .
CPE H3N2 reduction (%) 5 4,5
Lo
Ny -t
| CPEH3N2 | reduction (%) 5 1,1
N
O FRET 1C50 [u] 1,4
FRET 1C50 [uM] 1,45
CPE H3N2 reduction (%) S0 0,6
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Molstructure activity type | activity endpoint | activity conc | activity result
o
N\ _N,G-l
| J & CPE H3N2 reduction (%) 50 08
[o]
N LOH
= N ’
L J FRET 1C50 {uM] 9,09
CPE H3N2 reduction (%) 50 34,2
FRET 1C56 (M) 19
N\ LOH
l N FRET IC50 [uM] 147
CPE H3N2 reduction (%) 53] 94 3
FRET IC50 {uM] 16
CPE H3N2 1C50 {pM) 45
[o]
| N\ N,OH
# 3 CPEH3N2 | reduction (%) 20 18
l N\ N'OH
o CPEH3N2 | reduction (%) 2 77
olhe
N\ LOR
I N FRET 1C50 {uM] 6,25
C
CPE H3N2 reduchion (%) 50 a3
FRET IC56 [uM] 5.4
O
" N L
ne g ' H CPEH3N2 |  reduction (%) 2 21
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Molstructure activity type | activity endpoint | activity conc | activity resuit
o
N _OH
|
CPE H3N2 reduction (%) 2 4.4
CPE H3N2 reduction (%) 2 2.1
» LOH
O ' 2 L© FRET 1C50 (M) 9.4
CPE H3N2 reduction (%) 5 -3,4
o}
N JOH
) N
ij/k FRET 1C50 [V} 10,1
So
o
FRET 1CS0 {uh] 1,7
CPE H3N2 reduction (%) 50 6,2
o}
LOH
Q)KH
FRET IC50 [pM] 39
;NH
FRET 1C50 [uM} 6,4
CPE H3N2 reduction (%) S -0.5
[»]
1 N Nt
FRET 1C50 {uM] 3,1
CPE H3N2 reduction (%) 10 -9,3
o
N e
| J H
) FRET 1C50 {uh} 5,94
(J
FRET 1C50 [pM} 7.1
CPE H3N2 reduction (%) 50 -7.1
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Molstructure activity type | activity endpoint | activity conc | activity result
\J
' N\ N,OH
o
o FRET 1CS0 [uM] 10
.-s‘:NH
A
CPE H3NZ reduction (%) 50 -52
0
N -
|
k@ FRET ICS0 [uM) 12
E ~CH,
CPE H3N2 reduction (%} 5 38
o)
' N N
P K© CPEH3NZ |  reduction (%} 12 134
0o
'N\ H,Of'l
I P FRET 1C50 {uM] 2
CPE H3N2 reduction (%) 12 217
FRET 1CSD {uh} 26
CPE H3N2 reduction (%} 5 266
o
I N 'N'OH
. FRET IC50 (V) 29
N
rgc’[olcri:, .
CPE H3N2 reduction (%) 50 10,5
o
N LOH
I 2
FRET IC50 {pM) 12
Gl
CPE H3N2 reduction (%) 2 6,7
[
N x-OH
‘\© FRET ICS0 [uM] 0,91
ci
1
CPE H3N2 reduction (%) 5 8.1
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Wolstructure activity type | activity endpoint | activity conc | activity result
N LOH
|
FRET 1C50 (M) 2
N,
[}
CPE H3N2 reduction (%) 5 27
N oM
|
E‘J FRET 1C50 (M) 32
e Meon,
CPE H3N2 reduction {%) 50 123
N N,GM
K@\ FRET 1C50 fuM] 0.8
F
CPE H3NZ reduction (%) 1 32
o
N LOH
i
) FRET 1C50 Mg 12
CPE H3N2 reduction (%) 50 82
°
N o
% FRET 1C50 [M] 46
CPE H3N2 reduction (%) 50 24
ﬁ"'m
9 k@ CPE H3N2 reduction: (%) 5D 07
Q
(;l;,ﬂ\ LOR
Q t@ CPE HIN2 reduction. (%) 50 83
FRET 1C50 [isM} 0.33
CPE HaN2 reduction (%) 50 0.4
™
KQ CPEH3N2 reduction (%) 5 12
ko
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Molstructure activity type | activity endpoint [ activity conc | activity result
.N'OH
HE. CH,
H FRET IC50 fub] 32
M
CPE H3N2 reduction (%) 50 8.0
N oH
[O CPE H3N2 reduction (36) 50 18.8
“,m
KO FRET 1CS0 vy 1
N .
CPE H3N2 reduction (36) 5 2.5
N SOH
L@ FRET 1CE0 [} 58
o,
-9
H,c.z Y
" CPE H3NZ reduction (%) 5 -1.8
<2
N, K,OH
FRET IC50 i) i}
Si
CPE H3N2 reduction {36) 50 3.2
] LSOM
{
v FRET ICS0 ) 0.51
(*2
L. '
CPE H3N2 reduction {%6) 50 e85
H‘G | 3
" i, on FRET ICS0 [1M] 15
o
cH, O 9 chm
N NH FRET 1CE0 [:M] 13
' bu
O\/ . I chirzl
; H])\/Nj\gﬂ\ o FRET 1CE0 ] 121
cH,
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Molstructure activity type | _activity endpoint | activity conc | activity resuit
N’m
cn k@ CPE H3N2 reduction {9%) 50 53
A
e
CPEH3IN2 |  reduction (%) 5 77
FRET 1C50 [1M] 26
[
N, LOH
i CPEHAN2 | reduction (%) 50 34
FRET 1C50 [ 23
CPEHINZ |  reduction (%) 50 63
an . FRET IC50 [uM] 19
[-3
N, ".ON
KO CPEHINZ | reduction (%) 5 75
H
Necn,
FRET ICE0 ] 32
[+
Ay
E"] CPEH3NZ | reduction (%) 50 34
D
n,c’z;fm
[«
OH
((:] CPEH3N2 | reduction (%) 50 28
e wEee
[+ 2]
[© FRET ICE0 fM) 23
CH
CPEFING | reduction (%] 50 4
/; iNM
H
T o FRET IC50 fuM] 0.73
.,
CPEH3N2 | reduction (%) 50 14
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Molstructure activity type | activity endpoint | activity conc | acfivity result |
SO
T L
E’j ox CPE H3N2 reduction {36) 50 08
FRET IC50 [y 35
CPE H3N2 reduction {3%) 50 4.5
Q’ﬁv"
b M FRET IC0 ;9 087
o=%n=o
T
CPE H3N2 reduction '(%) 50 24
)
N LOH
g N
N—ca, FRET IC50 ] 32
o=d=0
: CPE H3N2 reduction (%} 5 -1.7
LOK
FRET 1CED fuM] 2
<P
CPE HaN2 reduction {%) 50 54
FRET 1C50 fuM] 24
CPE H3N2 reduction (%) 2 2.5
CPE H3N2 reduction {%) 20 31.3
CPE H3NZ reduction (9%6) 2 38
CPE H3N2 reduction (36) 5 10,2
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WO 2013/057251
Mpistructure activity type | activity endpoint | activity conc | activity result
I N, N,OH
KO FRET G50 v} 38
CPEHAN2 | reduchon (%) 1 34
o
I N O
P K@ FRET IC50 [M] 3
CPEH3N2Z | reduchon (%) 5 05
LOH
»
FRET IC50 1] 20
N.
gg, oM
CPE H3NZ | redugtion (%) 50 32
N ”,QH
'\O FRET IC50 [} 7.7
N
dy, .
CPEH3N2 | reduction (%) 50 10.6
%
i FRET ICS0 (M) 2
.
o CPEH3INZ |  reduction (3) 50 1.1
N, Ok
G
o FRET 1C50 [0 3
A CPEH3NZ | reducion (%) 50 X
SO
CPEH3INZ |  reduction (%) 50 85
M em
N, N—Oﬂ
&xy
T CPEHM3NZ | reducion (%) 50 28
CJ
&y
[-]
" e
¥
) CPEH3INZ | reduction (%) 50 57
N,
)
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Molstructure activity type | activity endpoint | activity conc | activity result
—s % FRET 1C50 [pshg) 18
0=g==0
v
CPE HaN2 reduction (%) 50D 0.6
i o
Q&(
- o FRET 1C50 [puhd) 02
o
i 4
CPE HaN2 reduction (%) 50 59
o .
o
"
w® FRET 1C50 M} 0.78
L CPE H3N2 reduction (%) 50 035
. LOH
I LO CPEH3N2 | reduction (%) 50 8.1
N
R FRET 1CS0 [ish] 04
CPE HIN2 reduction (%) 20 26.8
N P .
|
: FRET IC50 ] 22
“/C‘
) CPE H3N2 reduction (%) 50 34
|
FRET 1C50 [;M] 18
:—L (G
r
CPE H3N2 reduction {%) 20 46
[“Jl- Ot
u o EO FRET IC50 [uhe} 0.33
CPE HIN2 reduction (% 50 B5
w—o " % FRET ICSD [N} 2
CPE H3N2 reduction {%) 5D 224
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WO 2013/057251
Molstructume activity type | activity endpoint | aclivity conc [ activity result
N :ou
CPE H3N2 reduction (%) 2 53
o
o Mic)vct;—"l':-.
o
oas
P AN * FRET 1C50 (M) Q.58
-}
CPE H3N2 reduction (%) 50 8.3
o
OH
-] 1 g
L - FRET 1C50 [uM] 1.8
O=y=0
F
\@*F
CPE H3N2 reduction {%6) 50 58
©
oH
L, «° FRET 1C50 M) 0.83
o==s=0
GD CPE H3IN2 reduction (%) 50 1.5
Q
l Ny n-oH FRET ICS0 [u] 75
-
CPE H3N2 reduction {%) 50 3.15
CPE H3N2 reduction (%} 50 ~5,53
?" o]
Ny .N‘OH
| FRET 1C50 [1M] 23
O
CPE H3N2 reduction (%) ] -1.83
o
C
e FRET 1C50 1) 1.1
tct-o
CPE H3N2 reduction (%) 50 -3.88
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Molstructure activity type | activity endpoint | activity conc | activity result
©
N N1
| |
FRET iC50 {uM] 35
N
H
CPE H3N2 reduction {%) 50 549
FRET 1C5D M)
FRET 1C50 [M} 3.2
CPE H3N2 reduction (%) 50 5343
-
N _LOH
N
2
’(a FRET 1C50 [uh} 2
o= Q
o
CPE H3N2 1C50 M)
CPE H3N2 reduction {%) 50 80,07
'/0«
| [}
o W« CPE H3N2 reduction (%) 50 24,39
%
CPE H3N2 1C50 [uM] 78
FRET 1C50 [uM] 0.268
@/ﬁ\r CPE H3N2 reduction {%) 50 2.28
© ; o}
S -
%
FRET §C50 JuM] 1.8

Compounds having the general formula (il)

Key Intermediate |
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5-Bromo-2-tert-butoxycarbonylamino-4-methyl-thiophene-3-carboxylic acid ethyl
ester
o}

' OFt
ar—d |

S N-
N-boc

Key intermediate 1

ogy  POC:0: DMAP, o 0
N 4 /IL CH,Cl,, RT & ot NBS, CHCL, ¢°C ErMOEt

—_—

S
NH, step 1 S NH step 2 S NH
boc boc

Step 1:

To a solution of 2-aminc-4-methyl-thiophene-3-carboxylic acid ethy! ester (250 g,
135 mmol, 1 eq) in dichioromethane (80 mL)} were added di-tert-butyl dicarbonate (48.0 g,
220 mmol, 1.6 eq) and 4-dimethylaminopyridine (1.6 g, 13.5 mmol, 0.1 eq). The mixture
was stirred at room temperature until completion of the reaction. The solvent was then
evaporated and the residue was purified by flash chromatography using cyclohexane and
ethyl acetate (100/0 to 90/10) to afford 2-tert-butoxycarbonylamino-4-methyl-thiophene-3-
carboxylic acid ethyl ester as a white solid (18.8 g, 48% vield).

Step 2:
At 0 °C, to a solution of 2-tert-butoxycarbonylamino-4-methyl-thiophene-3-carboxylic acid

ethyl ester (10.2 g, 35.2 mmol, 1 eq) in chioroform (40 mL) was added N-bromosuccinimide
(6.4 g, 35.9 mmol, 1 eq). The mixture was stirred at 0 °C during 2 h and the solvent was
evaporated. The residue was purified by flash chromatography using cyclohexane and ethyl
acetate (100/0 to 70/30) to afford the expected compound as a white solid (11.9 g, 91%
yield).

Kev Intermediate 1l

5-Methyl-2-methyisuifanyl-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one
[0}
) iLNH

O~

Key Intermediate i
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9
= C&t MeSCN. HCI, sealed tubs, 130°C M NH
N, - s N/)\S/

2-Amino-4-methyl-5-phenyl-thiophene-3-carboxylic acid ethyl ester (i0.0 g, 38.3 mmol,
1 eq), methyl thiocyanate (2.8 g, 38.3 mmol, 1 eq) and concentrated hydrochloric acid

5 (1.4mL, 38.3 mmol, 1 eq) were heated in a§sealed fube at 130 °C during 18 h. After cooling,
the precipitate was filtered, rinsed with ethanol and dried to afford the expected compound
as a yellow solid (7.7 g, 70% vield).

Key Intermediate Il

10  2-(2-Amino-ethylamino)-5-methyi-6-pihenyi-3H-thieno[2,3-d]pyrimidin-4-one

0
] N/)\NH

Key Intermediate i NH,

o}

t

4 | NH sealed fube, 130°C l
{k + HN ) 3 NH
STy N, Lk

Key Intermediate i

15  5-Methyl-2-methylsulfanyl-6-phenyi-3H-thieno[2,3-d]pyrimidin-4-one {Key Intermediate II)
(1.2 g, 4.2 mmol, 1 eq) was solubilized in ethylenediamine (3 mL) and the solution was
heated in a sealed tube at 130 °C during 18 h. After cooling down, the yellow suspension
was filtered. The precipitate was rinsed with dichloromethane and diethyl ether and dried in
vacuo to afford the expected compound as a white powder {550 mg, 44 % vyield).

20
General Procedure A
R1 1. NH,CN, HCl in Et,0 R Q
- ‘2/\| OEt 2. dimethylsulfone, sealed tube, 130°C RZ—X/fL)NS
57 e, SN A,
25
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At 0 °C, cyanamide (1.0 mmol, 1.5 eq) was added to a 2M solution of hydrogen chloride in
diethyl ether (1.0 mL, 3 eq). After stirring for 15 min, the suspension was filtered. The
resulting white solid was added in a sealed tube to 2-amino-thiophene-3-carboxylic acid
ethyl ester (0.7 mmol, 1 eq) and dimethylsuifone (250 mg). The mixture was heated at
130 °C during 2 h. After cooling, the residue was dissolved in methanol and a 7N solution of
ammonia in methano! (10 mL) was added. The solvent was then evaporated and the solid
obtained was washed with dichloromethane (2 x 10 mL) and water (2 x 10 mL) to afford the
expected compound (5% to 90% yield).

Example 1:
2-Amino-6-isopropyl-3H-thienc{2,3-d]pyrimidin-4-one

The expected compound was obtained according fo general procedure A using
commercially available 2-amino-5-isopropyl-thiophene-3-carboxylic acid methyl ester.

The expected compound was isolated as a beige powder.

MS: 210.0

Mp: 347 °C - 349 °C

Example 2:
2-Amino-6-phenyl-3H-thieno[2,3-d}pyrimidin-4-one

The expected compound was obtained according to general procedure A using
commercially available 2-amino-5-phenyl-thiophene-3-carboxylic acid methyl ester. The
expected compound was isolated as a grey solid.

MS: 244.0

Mp >360 °C
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Example 3:
2.Amino-5-methyl-6-phenyi-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure A using
commercially available 2-amino-4-methyl-5-phenyl-thiophene-3-carboxylic acid ethyl ester.
The expected compound was isolated as a beige powder.

MS: 258.1

Mp: 356 °C - 358 °C

Example 4.
2-Amino-5-(4-fluoro-phenyl)-6-methyl-3H-thienof2,3-d}pyrimidin-4-one

The expected compound was obtained according to general procedure A using
commercially available 2-amino-4-(4-fluoro-phenyl)-5-methyl-thiophene-3-carbexylic acid
methyl ester. The expected compound was isolated as a grey salid.

MS: 276.1

Mp: 360 °C - 362 °C

Example 5:
2-Amino-6-benzyl-3H-thieno]2,3-d]pyrimidin-4-one
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The expected compound was obtained according to general procedure A using
commercially available 2-amino-5-benzyl-thiophene-3-carboxylic acid ethyl ester. The
expected compound was isolated as a green solid. '

MS: 258.1

Mp: 294 °C - 296 °C

Example 6:
2-Amino-6-{1-phenyl-ethyl)-3H-thieno[2,3-d]pyrimidin-4-one

Q

H
N
Q/& S,
5 N

!

The expected compound was obtained according to general procedure A using
commercially available 2-amino-5-(1-phenyl-ethyi)-thiophene-3-carboxylic acid methyl ester.
The expected compound was isolated as a grey powder.

MS: 272.0

Mp: 260 °C - 270 °C

Example 7:
2-Amino-5-methyl-4-oxo-3,4-dihydro-thieno[2,3-d]pyrimidine-6-carboxylic acid
phenylamide
0
o} NH
\§ / | 7
N>"—\S I N//|\NH

The expected compound was obtained according to general procedure A using
commercially available 2-amino-4-methyl-5-phenylcarbamoyl-thiophene-3-carboxylic acid
ethyl ester. The expected compound was isolated as a yellow powder.

MS: 301.0

Mp: decomposes at 290 °C - 296 °C

General Procedure B
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EtOH o) o)
o CN Plpercsdme 1. NH,CN, HCl, Et,0
r L +s, 4 OEt soc (Y OB 2. dmethsfone, 130°C A
) ! T ; -
0 Step 1 S NHQ Step 2 S/\N/

Step 1:

Propan-2-one (28.0 mmol, 1 eq), sulfur (300 mg, 28.0 mmol, 1 eq), ethyl cyanoacetate
(3.0 mL, 28.0 mmol, 1 eq) and a catalytic amount of piperidine were put in suspension in
ethanol (15 mL) and were heated in a sealed tube at 90 °C during 18 h. The reaction
mixture was then evaporated and the crude residue was purified by flash chromatography
using cyclohexane and ethyl acetate (100/0 to 0/100) to afford 2-amino-thiophene-3-
carboxylic acid ethyl ester (6% to 95% yield).

Step 2:

At 0 °C, cyanamide (1.0 mmol, 1.5 eq) was added to a 2M solution of hydrogen chioride in
diethyl ether (1.0 mL, 3 eq). After stirring for 15 min, the suspension was filtered. The
resulting white solid was added in a sealed tube to Z-aminc-thiophene-3-carboxylic acid
ethyl ester obtained in step 1 (0.7 mmol, 1 eq) and dimethylsulfone (250 mg). The mixture
was heated at 130 °C during 2 h. After cooling, the residue was dissolved in methanol and a
7N solution of ammonia in methanol {10 mL) was added. The solvent was then evaporated
and the solid obtained was washed with dichloromethane (2 x 10 mL)} and water (2 x 10 mL)
to afford the expected compound (5% to 90% yieid).

Example 8:
2-Amino-6-(4-chloro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one
0

s N)\NH

The expected compound was obtained according to general procedure B using 1-(4-

2

chioro-phenyl}-propan-2-one. The expected compound was isolated as a grey powder.
MS: 292.0
Mp: decomposes at 351 °C

Example 9:
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2-Amino-6-(3-chloro-phenyl)-5-methyl-3H-thieno[2,3-d}pyrimidin-4-one

Cl

The expected compound was obtained according to general procedure B using 1-(3-
chloro-phenyl)-propan-2-one. The expected compound was isolated as a white powder.

MS: 292.1

Mp: decomposes at 265 °C

Example 10:

- 2-Amino-5-methyl-6-p-tolyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure B using 1-p-folyl-
propan-2-one. The expected compound was isolated as a white powder.

MS: 2721

Mp: decomposes at 330 °C

Examplie 11:
2-Amino-6-(4-methoxy-phenyl}-5-methyl-3H-thieno[2,3-d]pvrimidin-4-one

The expected compound was obtained according to general procedure B using 1-(4-
methoxy-phenyl)-propan-2-one. The expected compound was isolated as a white powder.
MS: 288.1

Mp: decomposes at 311 °C
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Example 12:
2-Amino-5-methyl-6-(3-trifluoromethyl-phenyl)-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure B using 1-(3-
trifluoromethyl-phenyl)-propan-2-one. The expected compound was isolated as a white
powder.

MS: 326.1

Mp: decomposes at 345 °C

Example 13:
2-Amino-5-methyl-6-pyridin-4-yl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure B using 1-pyridin-
4-yl-propan-2-one. The expected compound was isolated as a yellow powder.

MS: 259.1

Mp: decomposes at 355 °C

Example 14:
2-Amino-5-methyl-6-pyridin-3-yl-3H-thieno[2,3-dJpyrimidin-4-one

o

( /ll

The expected compound was obtained according to general procedure B using 1-pyridin-
3-yl-propan-2-one. The expected compound was isolated as a yellow powder.
MS: 259.0
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Mp: 280 °C - 290 °C

Example 15:
2-Amino-~5-methyl-6-pyrazin-2-yl-3H-thieno[2,3-d]pyrimidin-4-one

o]

N NH
PN
» LN S/I\N’J\NH

The expected compound was obtained according to general procedure B using 1-pyrazin-
2-yl-propan-2-one. The expected compound was isolated as an orange powder.

MS: 260.0

Mp: 280 °C - 300 °C

Example 16:
2-Amino-6-benzyl-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure B using 4-phenyl-
butan-2-one. The expected compound was isolated as a white powder.

MS: 272.1

Mp: 292 °C - 294 °C

Example 17:
2-Amino-6-(4-chloro-benzyl)-5-methyi-3H-thieno[2,3-d]pyrimidin-4-one

A H

N
Rebstey
8

The expected compound was obtained according io general procedure B using 4-(4-
chloro-phenyl)-butan-2-one. The expected compound was isolated as a white powder.
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MS: 306.1
Mp: 300 °C — 320 °C

General Procedure C

0

OH CsF, PACL(dppf),, . q
a—d ! OEt . R’B“OH DMF, microwaves, 120°C, 20 mn - R-(\/l(LOEt
S

NH step 1
)

or f‘,\lH
boc 9 boc
Key Intermediate { R,B\ o

HCI In dioxane, RT

o0 Ny

step 2
Q : o
1. NH,CN, HCiin Et,0
NH 2. dimethylsulfone, sealed tube, 130°C
r— ] By Y 2 ‘é/jft OEt
S N NH; step 3 s NH2

Step1:

To a degassed solution of 5-bromo-2-tert-butoxycarbonylamino-4-methyl-thiophene-3-
carboxylic acid ethyl ester (Key Intermediate 1) (200 mg, 0.6 mmol, 1 eq) and boronic acid
or ester (1.8 mmol, 3 eq) in dry dimethylformamide (4 ml) were added cesium fluoride
(183 mg, 1.2 mmol, 2.2 eq) and dichloro[1,1"-bis(diphenyiphosphino)ferrocenelpalladium
(0.12 mmol, 90 mg, 0.2 eq). The mixture was stirred at 120 °C under microwave radiation
during 20 min. After cooling, the mixture was filiered over a short pad of celite and absorbed
on silica gel to be purified by flash chromatography (30% to 95% yield).

Step 2:
The compound from step 1 (2.4 mmal, 1 eq) was solubilized in a 4N solution of hydrogen

chloride in dioxane (10 mL) and the mixture was stirred at room temperature during 18 h.
The mixture was then concentrated and the residue was taken in dichloromethane (10 mL)
and washed with a saturated solution of sodium bicarbonate (3 x 10 mL). The organic layers
were dried over magnesium sulfate, fillered and evaporated in vacuo. The crude residue

was purified by flash chromatography to afford the amino ester (35% to quantitative yieid).

Step 3:
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At 0 °C, cyanamide (1.0 mmol, 1.5 eq) was added to a 2M solution of hydrogen chloride in
diethyl ether (1.0 mL, 3 eq). After stirring for 15 min, the suspension was filtered. The
resulting white solid was added in a sealed tube to 2-amino-thiophene-3-carboxylic acid
ethyl ester (0.7 mmol, 1 eq) and dimethylsulfone (250 mg). The mixture was heated at
130 °C during 2 h. After cocling, the residue was dissolved in methanol and a 7N solution of
ammonia in methanol (10 mL) was added. The solvent was then evaporated and the solid
obtained was washed with dichloromethane (2 x 10 mL) and water (2 x 10 mL)} to afford the
expected gompound (5% to 90% vield).

Example 18: ‘
2-Amino-5.methyl-6-m-tolyl-3H-thieno [2,3-dipyrimidin-4-one

The expected compound was obtained according to general procedure C using 3-
methylbenzeneboronic acid. The expected compound was isolated as a white powder.

MS: 272.1

Mp: decomposes at 330 °C - 338 °C

Example 19:
2-Amino-6-(2-chioro-phenyl)-5-methyl-3H-thienc[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 2-
chiorobenzeneboronic acid. The expected compound was isolated as a pink powder.

MS: 292.1

Mp: 334 °C - 336 °C
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Example 20:
2-Amino-6-(2-fluoro-phenyl)-5-methyl-3H-thieno{2,3-d]pyrimidin-4-one

o]
4 NH
O
F

.

NH,

The expected compound was obtained according to general procedure C using 2-
fluorobenzeneboronic acid. The expected compound was isolated as a beige powder.

MS: 271.1

Mp: 325 °C ~330°C

Example 21:
2-Amino-6-(4-fluoro-phenyl)-5-methyi-3H-thieno[2,3-d]pyrimidin-4-one

0
NH
S/’\NJ\NH2

The expected compound was obtained according to general procedure C using 4-
fluorobenzeneboronic acid. The expected compound was isolated as a grey powder.

MS: 276.0

Mp: 3256 °C ~335°C

Example 22:
2-Amino-6-(3-fluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

H
)8
/S\ N,

The expected compound was obtained according to general procedure C using 3-
fluorobenzeneboronic acid. The expected compound was isolated as a purple powder.
MS: 276.0
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Mp: 310 °C — 330 °C

Example 23:
2-Amino-6-(2,4-difluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 2,4-
difluorophenviboronic acid. The expected compound was isolated as a purple powder.

MS: 294.1

Mp: 330 °C -350 °C

Exampie 24:
2-Amino-6-(3-chloro-2-fluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 3-chloro-2-
fluorophenylboronic acid. The expected compound was isolated as a white powder.

MS: 310.1

Mp: 330 °C - 350 °C

Example 25;
2-Amino-6-(4-chioro-2-fluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

O

AYald
C;Q_}Sf:/)\l\mz

F
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The expected compound was obtained according to general procedure C using 4-chloro-2-
fluorobenzeneboronic acid. The expected compound was isolated as a white powder.

MS: 310.0

Mp: 320 °C - 340 °C

Example 26;
2-Amino-6-(3-chloro-2,6-difluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 3-chloro-
2,6-diflucrophenylboronic acid. The expected compound was isolated as a white powder.
MS: 328.1

Mp: 330 °C - 350 °C

Example 27:
2-Amino-6-(4-chioro-3-fluoro-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

Ci

The expected compound was obtained according to general procedure C using 4-chioro-3-
fluorophenylboronic acid. The expected compound was isolated as a beige powder.

MS: 310.1

Mp: 350 °C - 370 °C

Example 28:
2-Amino-6-(4-chloro-3-methoxy-phenyt)-5-methyt-3H-thienof2,3-djpyrimidin-4-one
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o]

H

N
] \ N’>_NH2
S

Cl
0

The expected compound was obtained according to general procedure C using 4-chloro-3-
methoxyphenylboronic acid. The expected compound was isolated as a beige powder.

MS: 322.1

Mp: 312 °C - 322 °C

Example 29:
2-Amino-6-(4-chloro-3-methyl-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

Cl

The expected compound was obtained according to generat procedure C using 4-chloro-3-
methylphenyiboronic acid. The expected compound was isolated as a white powder.

MS: 306.1

Mp: 330 °C - 350 °C

Example 30:
2-Amino-6-(4-chloro-3-hydroxy-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one
Q H
N
N —NH,
N

>

S

o]
OH

The expected compound was obtained according to general procedure C using (4-chloro-
3-hydroxyphenyl}boronic acid. The expected compound was isolated as a beige powder.
MS: 308.1

Mp > 350 °C

139



WO 2013/057251 PCT/EP2012/070757

Example 31:
2-Amino-6-(4-chloro-3-trifluoromethyl-phenyi)-5-methyi-3H-thieno[2,3-d}pyrimidin-4-
one

&

The expected compound was obtained according to generai procedure C using 4-chloro-3-

trifiuoromethylphenylboronic acid. The expected compound was isolated as a white powder.
10 MS: 360.2

Mp > 350 °C

Example 32:
5-(2-Amino-5-methyl-4-0x0-3,4-dihydro-thieno[2,3-d)pyrimidin-6-yl)-2-chioro-N,N-
15 dimethyl-benzamide

The expected compound was obtained according to general procedure C using 4-chloro-3-
20 (dimethylaminocarbonyl)phenylboronic acid. The expected compound was isolated as a

white powder.

MS: 363.1

Mp: 300 °C — 320 °C

25 Example 33:
3-(2-Amino-5-methyl-4-ox0-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yl}-benzonitrile
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NC

The expected compound was obtained according to general procedure C using 3-
cyanophenylboronic acid. The expected compound was isolated as a beige powder.

MS: 283.1 .

Mp > 350 °C

Example 34:
5-(2-Amino-5-methyl-4-0xo-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yl)-2-chloro~

benzonitrile

N7 N,
NG

The expected compound was obtained according to general procedure C using 4-chloro-3-
cyanophenylboronic acid. The expected compound was isolated as a beige powder.

MS: 317.0

Mp > 360 °C

Example 35:
3-(2-Amino-5-methyl-4-oxe-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yl)-4-chloro-

[ an Slhunt ¥
wuue

o]
.Y

B N}_NH2
S

NC

cl

The expected compound was obtained according to general procedure € using 2-chloro-5-
cyanophenylboronic acid. The expected compound was isolated as a beige powder.

MS: 317.1

Mp > 350 °C
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Exampie 36:
5-(2-Amina-5-methyl-4-o0x0-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yi)-2-fluoro-
benzonitrile

NC

The expected compound was obtained according to general procedure € using 3-cyano-4-
fluorophenylboronic acid. The expected compound was isolated as a white powder.

MS: 301.1

Mp: 330 °C - 350 °C

Example 37:
3-(2-Amino-5-methyi-4-0x0-3,4-dihydro-thieno[2,3-dlpyrimidin-6-yl}-4-fluoro-
benzonitrile

0]

H

N
7 N\ N/>—NH2
s

NC

The expected compound was obtained according to general procedure C using 5-cyano-2-
fluorophenylboronic acid. The expected compound was isolated as a beige powder.

MS: 301.0

Mp: 332 °C - 336 °C

Example 38:
3-(2-Amino-5-methyl-4-o0x0-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yl)-2-

fluorobenzonitrile



10

15

20

25

30

WO 2013/057251 PCT/EP2012/070757

The expected compound was obtained according to general procedure C using 3-cyano-2-
fluarophenylboronic acid. The expected compound was isolated as a white powder.

MS: 301.0

Mp: 350 °C - 370 °C

Example 39:
3-(2-Amino-5-methy!:4moxio-3,4=dihydro-thieno{2,3-d]pyrimidin~6-y§)~2,6-difluoro-
benzonitrile

The expected compound was obtained according to general procedure C using 2,4-
difluoro-3-cyanophenyiboronic acid. The expected compound was isolated as a grey
powder.

MS: 318.0

Mp: 360 °C -~ 380 °C

Example 40:
2-Amino-6-(3,5-bis-trifluoromethyl-phenyl)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

F.G Q
F.C

The expected compound was obtained according to general procedure C using 3,5-
bis(trifluoromethyl)benzeneboronic acid. The expected compound was isolated as a white
powder.

MS: 394.1

Mp: 344 °C - 347 °C

Example 41:
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2-Amino-6-(4-fluoro-3-trifluoromethyl-phenyl}-5-methyl-3H-thieno[2,3-d]pyrimidin-4-
one

The expected compound was obtained according to general procedure C using 4-fluoro-3-
trifluoromethylphenylboronic acid. The expected compound was isolated as a white powder.
MS: 343.1

Mp: 310 °C -330 °C

Example 42:
2-Amino-6-(3-dimethylaminomethyl-phenyl)-5-methyl-3H-thieno[2,3-d}pyrimidin-4-one

O
73 | NH
o o
\N o N NH,
/

The expected compound was obtained according (o general procedure C using 3-(N,N-
dimethylamino)methylphenylboronic acid, pinacol ester, hydrochioride salt. The expected
compound was isolated as a beige powder.

MS: 315.1

Mp: 207 °C ~ 212 °C

Example 43:
2-Amino-86-(5-dimethylaminomethyi-2-fluoro-phenyl}-5-methyi-3H-thieno[2,3-d}-
pyrimidin-4-one
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The expected compound was obtained according to general procedure C using 2-fluoro-5-
(dimethylaminomethyl)phenylboronic acid pinacol ester. The expected compound was
isolated as a white powder.

MS: 333.2

Mp: 230 °C - 250 °C

Example 44:
2-Amino-6-(6-chloro-pyridin-3-yl}-5 -methy!~3H-thieno[§,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 2-

chloropyridine-5-boronic acid. The expected compound was isolated as a yellow powder.
MS: 293.1
Mp: 230 °C - 250 °C

Example 45: _
2-Amino-6-(2-chloro-3-fluoro-pyridin-4-yt)-5-methyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 2-chloro-3-
fluoropyridine-4-boronic acid. The expected compound wés isolated as a yellow powder.
MS: 311.1

Mp: 330 °C - 350 °C

Example 46: .
2-Amino-6-(2,6-difluoro-pyridin-3-yl)-5-methyl-3H-thieno{2,3-d]pyrimidin-4-one
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QA H
N

{\N,>-—NH,
[ s

—

F7ONTF

The expected compound was obtained according to general procedure C using 2.6-
difluoropyridine-3-boronic acid. The expected compound was isolated as a beige powder.
MS: 295.0

Mp: 330 °C - 335°C

Example 47:
2-Amino-5-methyl-6-(2-trifluoromethyl-pyridin-4-yl)-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using 2-
(triflucromethyl)pyridine-4-boronic acid. The expected compound was isolated as a yellow
powder.

MS: 327.0

Mp: 335 °C - 355 °C

Example 48:
2-Amino-5-methyl-6-(2-methyl-2H-imidazol-4.yl)-3H-thieno[2,3-d]pyrimidin-4-one

Q

H
N
T\ ~NH
N N 2
{ s
=

The expected compound was obtained according to general procedure C using 1-methyl-
4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)-1H-pyrazole. The expected compound was
isolated as a white powder.

MS: 262.0
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Mp: 335 °C — 345 °C

Example 49:
2-Amino-5-methyl-6-(1,2,3,6-tetrahydro-pyridin-4-yl)-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obtained according to general procedure C using N-Boc-

1,2,3,6-tetrahydropyridine-4-boronic acid pinacol ester. The expected compound was
10  isolated as an orange powder.

MS: 263.1

Mp: 290 °C - 310 °C

Example 50:
15  3+(2-Amino-5-methyl-4-oxo-3,4-dihydro-thieno[2,3-d]pyrimidin-6-yi)-benzamide

boc

i 0]
eneral procedure C i
B"é/\/'(k > T A &ﬁ\r
s wn ”':%:_, /s
O
NH,

Key Intermediate |

e 1. CICO,EL NEL, CH,Cl, 0°C

general procegdure 2. NHaoH‘ 0°Cto RT

step 1 step 3

o o
I + At
S7TNT N, step 2 STNT N,

NG HO HN
o

20
Step 1:
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The procedure to obtain the expected compound began with general procedure C using 3-
carbamoylphenylboronic acid. After cyclisation, 3-(2-amino-5-methyl-4-0x0-3,4-dihydro-
thienof2, 3-d}pyrimidin-6-yl)-benzonitrile was obtained instead of the desired compound.

Step 2:

3-(2-Amino-5-methyl-4-ox0-3,4-dihydro-thieno[2, 3-d]pyrimidin-6-yi}-benzonitrile (100' mg,
0.35 mmol, 1 eq) was solubilized in concentrated sulfuric acid (12 mL) and heated at 140 °(}
during 3 h. After cooling, water (10 mL) was added and the precipitate obtained was filtered
o afford a 60/40 mixture of acid and amide compound.

Step 3:
The mixture from step 2 was put in suspension in dichloromethane (6 mL). At 0 °C,

triethylamine (42 pL, 0.3 mmol, 1.2 eq) and ethyl chloroformate (26 L., 0.28 mmol, 1.1 eq)

‘were added. After 1 h at 0 °C, ammonium hydroxide solution (15 mL) was added and the

mixture was stirred from G °C to room temperature for 3 days. The solvent was evaporated
and water (10 mL) was added. The precipitate obtained was filtered and dried in vacuo to
afford the expected compound as a beige powder.

MS: 301.1

Mp: decomposes at 295 °C ~ 300 °C

General Procedure D

o]
HZN'R \
7 | NH acelic acid (depending on reactions), 130°C NH
2N - 7]
S N /J\
§7 "N TNH
R

Key intermediate it

5-Methyl-2-methylsulfanyl-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one (Key Intermediate II)
(1.3 g, 4.4 mmol, 1 eq) was put in suspension in the appropriate amine (3 mlL) and
depending on reactions, in acetic acid (1 mL). The resulting mixture was heated in a sealed
tube at 130 °C during 18 h. Afier cooling, ethanol (20 mL) was added and the precipitate
was filtered, rinsed with methanol, dichloromethane and ether and dried in vacuo to afford
the expected compound (10% to 70% vield).
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Example 51:
2-{2-Hydroxy-ethylamino)-5-methyl-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one

The expected compound was obfained according to general procedure D using
ethanolamine and acetic acid. The expected compound was isolated as a white powder.
MS: 302.1

Mip: 227 °C - 228 °C

Example 52:
2-(3-Hydroxy-propylamino)-5-methyl-6-phenyi-3H-thieno[2,3-d]pyrimidin-4-one

o)
O
s N/J\NH

OH

The expected compound was obtained according to general procedure D using 3-amino-
propan-1-ol and acetic acid. After cooling , the reaction mixture was evaporated and water
was added. The obtained precipitate was filtered and rinsed with diethy! ether and
dichloromethane. The expected compound was isolated as a beige powder.

MS: 316.2

Mp: 227 °C - 229 °C

Example 53:
2-(2-Amino-ethylamino)}-5-methyl-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one
Key Intermediate Iii
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Q
s N//J\NH

The expected compound was obtained according to general procedure D using
ethylenediamine. The expected compound was isolated as a white powder. .

MS: 301.1

Mp: 192 °C — 194 °C

Example 54:
2-(2-Dimethylamino-ethylamino)-5-methyl-6-phenyi-3H-thienof2,3-d]pyrimidin-4-one

0
S N/)\NH

/N\

The expected compound was obtained according to general procedure D using N,N-
dimethyl ethylenediamine and acetic acid. The expected compound was isolated as a beige
powder.

MS: 329.2

Mp: 199 °C - 201 °C

Example 55:
5-Methyl-6-phenyl-2-phenylamino-3H-thieno[2,3-d]pyrimidin-4-one

O
sede
H

The expected compound was obtained according to general procedure D using aniline and
acetic acid. The expected compound was isolated as a white powder.
MS: 334.1
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Mp: 270 °C - 290 °C

Example 56:
2-Cyclohexylamino-5-methyl-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one

o]
(O
Q-")sf:/*ﬁ

The expected compound was obtained according to general procedure D using
cyclohexylamine. The expected compound was isolated as a white powder.

MS: 340.2

Mp: 265 °C - 270 °C

Example 57:
5-Methyl-2-(2-morpholin-4-yl-ethylamino}-6-phenyl-3H-thieno[2,3-d]pyrimidin-4-one

O-0r O3

| N
N N
H

The expected compound was obtained according fo general procedure D using 4-(2-
aminoethyl)morpholine. The expected compound was isolated as a white powder,

MS: 371.1

Mp: 240 °C - 246 °C

Example 58:
5-Methyl-2-morpholin-4-yl-6-phenyt-3H-thieno[2,3-d]pyrimidin-4-one
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The expected compound was obtained according to general procedure D using
morpholine. The expected compound was isolated as a white powder.

MS: 328.1

Mp: 300 °C - 320 °C

General Procedure E

0O

ats HOBT, EDCI, NEL,, DMF, RT -
W+ HOLR EDCI, NE1;, DMF, J~CNH o
S/\N//'\ﬁ/\/ H, \n/ . } /)\ )L
o ENTINTR

Key intermediate il

To a solution of 2-(2-amino-ethylamino)-5-methyl-6-phenyi-3H-thieno[2, 3-d]pyrimidin-4-one
(Key Intermediate i) (200 mg, 0.66 mmol, 1 eq) in dimethylformamide (5 mL) were added
HOBT (180 mg, 1.33 mmol, 2 eq), EDCI (255 mg, 1.33 mmol, 2 eq), triethylamine (0.28 mL,
1.98 mmol, 3 eq) and the appropriate carboxylic acid (1.33 mmol, 2 eq). The mixture was
stirred at room temperature for 20 h. Then the mixture was poured on water (10 mL) and
extracted with dichloromethane (3 x 20mL). The organic layers were dried over magnesium
sulfate, filtered and evaporated in vacuo. The crude residue was purified by flash
chromatography using dichloromethane and ammonia 7N in methanol (100/0 to 80/20) to
afford the expected compound {10 to 40% yield).

Example 59:
N-[2-(5-Methyl-4-ox0-6-phenyl-3,4-dihydro-thieno[2,3-d]pyrimidin-2-ylamino}-ethyi]-3-
(4-methyl-piperazin-1-yl}-propionamide

The expected compound was obtained according to general procedure E using 3-(4-
methyl-piperazin-1-yl)-propionic acid. The expected compound was isolated as a white
powder.
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MS: 455.1
Mp: 235 °C ~ 245 °C

Example 60:
N-[2-(5-Methyl-4-ox0-8-phenyl-3 4-dihydro-thieno{2,3-d]pyrimidin-2-yiaminoj-ethyl]-4-
(4-methyl-piperazin-1-yl)-butyramide '

o]
3 NH
8 i NAE
I/\N/\/\H/NH
/N\) 0

The expected compound was obtained according to general procedure E using 4-(4-

methyipiperazin-1-yl)butanoic acid hydrochloride. The expected compound was isolated as
a white powder.

MS: 469.2

Mp: 192 °C - 196 °C

Example 61:
2-Amino-5-bromo-6-phenyl-3H-thieno [2,3-d]pyrimidin-4-one, hydrobromide salt

Br, o
4 NH e
O~

N~ NH,

0
OMe Q&
I\ NH general procedure A‘ i ’}l\
S : step 1 oy s N/ NH,
—

‘ BOC,O, DMAP,

DMF, RT
step 2

0]
2 H
Br H ,}\ boc
Br,, CHClL;, RT 7 p ‘
/ \ N/)\NHZ - 2 ® S\ N H
S step 3
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The expected compound was obtained according to general procedure A using 2-amino-5-
phenyl-thiophene-3-carboxylic acid methyl ester. The expected compound was isolated as a
beige powder (3.5 g, 70% vield).

Step 2:

To a solution of 2-amino-6-phenyl-3H-thieno[2,3-dlpyrimidin-4-one (2.0 g, 8.2 mmol, 1 eq) in
dimethylformamide (100 mi) were added di-tert-butyl dicarbonate (3.6 g, 16.4 mmol, 2 eq)
and 4-dimethylaminopyridine (200 mg, 1.6 mmol, 0.2 eq). The mixture was stirred at room
temperature for 18 h. The solvent was then evaporated and the residue was taken up with
dichloromethane (20 mL). The insoluble yellow solid was filtered off and the fiitrate was
washed with a saturated solution of sodium bicarbonate (2 X 20 mL). The organic layers
were dried over magnesium sulfate, filtered and evapcrated. The crude residue was purified
by flash chromatography using dichloromethane and methanol (100/0 to 80/20) to afford (4-
oxo-6-phenyl-3,4-dihydro-thieno[2, 3-d]pyrimidin-2-yl)-carbamic acid tert-butyl ester as a
light yellow solid (900 mg, 32% yield).

Step 3:
The compound from step 2 (350 mg, 1.0 mmol, 1 eq) was solubilized in chloroform (10 mL)

and bromine (52 upl, 1.0 mmol, 1 eq) was added. The mixture was stirred at room
temperature for 1 h. More bromine (52 pL, 1.0 mmol, 1 eq) was added and the mixture was
stirred for one additional hour at room temperature. The mixture was then evaporated and
the residue was washed with dichloromethane (5 mL) and methanol (6§ mL) to afford the
expected compound as a beige powder (150 mg, 46% yield).

MS: 324.1

Exa'mgle 62:
2-Amino-5-chloro-6-phenyi-3H-thieno [2,3-d]pyrimidin-4-one
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Q Q 0
OEt BOC,0. DMAP, OEt OEt
i\ CH,Cl,. RT I \_H + J N\ .boe
SN, s N R
step 1 boc boc
cn\NjLN,cz
A cHCL RT
o 'il o
Ci
step 2
' 0
o 0 Cl OFt
cl H <l OFEt o F\ .boc
7 hi\ general procedure A /B HCl in dioxana, RY s N
Y,
N NH, step 4 5 NH, step 3 boc

Step 1:
To a solution of 2-amino-5-phenyl-thiophene-3-carboxylic acid ethyl ester (5.0 g, 20.2 mmol,

5 1 eq) in dichloromethane (40 mL) were added di-teri-butyl dicarbonate (6.6 g, 30.3 mmol,
1.5 eq) and 4-dimethylaminopyridine (247 mg, 2.0 mmol, 0.1 eq). The mixture was stirred at
room temperature for 48 h. The mixture was washed with a saturated solution of sodium
bicarbonate (3 X 20 mL) and the organic layers were dried over magnesium sulfate, filtered
and evaporated. The crude residue was purified by flash chromatography using

10 cyclohexane and ethyl acetate (100/0 to 90/10) fo afford separately 2-tert-
butoxycarbonylamino-5-phenyi-thiophene-3-carboxylic acid ethyl ester (1.9 g, 27% yield) as
a yellow oil and bis(2-tert-butoxycarbonylamino}-5-phenyl-thiophene-3-carboxylic acid ethyl
ester (4.1 g, 45% yield) as a light orange powder.

15 Step2:
To a solution of the diBoc compound from step 1 (3.1 g, 6.9 mmol, 1 eq) in chloroform (100
mlL) was added trichloroisocyanuric acid (640 mg, 2.8 mmal, 0.4 eq). The mixiure was
stirred at room temperature for 18 h. The precipitate was filtered off and the filirate was
purified by flash chromatography using cyclohexane and ethy! acetate (100/0 to 80/10) o
20  afford the expected compound as a light drange oil (1.1 g, 33% yield).

Step 3:

The compound from step 2 {950 mg, 2.0 mmol, 1 eq) was solubilized in a 4N solution of

hydrogen chloride in dioxane (20 mL) and the mixture was stirred at room temperature
25 during 18 h. The mixture was then concentrated and the residue was taken up in

dichloromethane (10 mL) and washed with a saturated solution of sodium bicarbonate (3 x

155



10

15

WO 2013/057251 ' PCT/EP2012/070757

10 mL).. The organic layers were dried over magnesium sulfate, filtered and evaporated in
vacuo. The crude residue was purified by flash chromatography using cyclohexane and
ethyl acetate (100/0 to 85/15) to afford 2-amino-4-chloro-5-phenyl-thiophene-3-carboxylic
acid ethyl ester as a light orange oil (300 mg, 54% yield).

Step 4:
The expected compound was obtained according to general procedure A using 2-amino-4-

“chioro-5-phenyl-thiophene-3-carboxylic acid ethyl ester. The expected compound was

isolated as a beige powder (175 mg, 61% yield).
MS: 278.0
Mp > 350 °C

Activity data for the compounds having the general formula (ll)
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molregho structure activity type activity endpoing activity conc activity resuit
M
) j:‘ Biaccre Binding (RU} 10 945
BTNTONN,
SAV-T475
Biacore KD (i) 46
CPE H3N2 reducfion (%} S 89
Biacore PA-Nter | Binding {RU) 50 13,16
CPE H3N2 ICS0 (uM) 21
QJ—% { Biacore Binding (RU) 10 38,3
SAV-7517 s N
Biacore KD (ubd) 13
CPE H3N2 reduction (%) 10 -2.64
\ HE,
lﬂ Biaccre Binding {RU) 10 64,7
SAV-7521 &
Biacore KD (uM) 6
CPE H3N2 reduction (%) 25 336
O_(;ff:t Biacore Binding {(RUY} 10 655
SAV-7549 N,
CPE H3IN2 reduction (%) 50 2.4
Biacore KD (uM) 88
L
s Py Biacore Binding (RU) 10 359
SAV-757S o NH,
CPE H3N2 reduction (%) 20 9.02
Biacore KD (pM) 4
HC
avsey
/BTN Biacore Binding {(RU) 10 81,1
SAV-7577 _
Biacore KD (uh) 6,8
CPE H3N2 reduction (%) 20 2,85
= Biaccre Binding {RU) 10 214
SAV-7579 8 N'tw,
CPE H3N2 reduction (%) 20 11,3
Biacore KD (uM) 0,27
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molregno structure activity type activity endpoinf activity conc activity result
e
4 N,.i‘fm Biacore Binding (RU) 10 252
SAV-7580 o
CPE H3N2 reduction (%) 2 89,8
CPE H3N2 1C50 (UM) 11
Biacore KD (uM) 89
FF F " °
M Biacore Binding {RU) 10 205
SAV-7581 SN :
CPE H3N2 reduction (%) S50 87.6
Biacore KD (uM) 14
- . CPE H3N2 1CSD (M) 17
HE
o
“ Biacore Binding (RU) 10 1029
SAV-7582
[» 2]
Biacore KD (pM) 42
CPE H3N2 reduction (%) S50 53,1
H, Q
l D4
= Biacore Binding {RU} 10 778
SAV-7583
HCTTCH,
CPE H3N2 reduction (%) 5 4.8
Biacore KD (uM) 68
"
, 4 Nl‘ CPE H3N2 reduction (%) 25 289
SAV-7585 "
Biacore Binding (RU) 10 292
CPE HaN2 1CS0 (uM) 35
Biacore KD (uM) 2
HC
wj‘\“ CPE H3N2 reduction (%) 15 81,2
¥ WH,
SAV-7586
Biacore ‘Binding {RU) 10 1002
Biacore KD (uM) 12
CPE H3N2 IC5D (M) 53
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molregno structure activity type activity endpoint activity conc activity resuilt
o-Ex |
bl CPE H3N2 reduction (%) 5 22
SAV-7588 m
Biacore Binding {RU) 10 110,6
Biacore KD (uM)
271 .
il CPE H3N2 reduction (%) 50 63,1
ES rf'\mg
SAV-7589
Biacore Binding {RU) 10 88
Biacore KD (uht) 10
CPE H3N2 ICS0 (UMW) 27
stmt Biacore KD (ubd) 2
SAV-7594
Biacore Binding {RU) 10 319
CPE H3N2 reduction (%) 5 14,5
CPE HaN2 1CS0 (k) 14
CHG o
Q‘H:j‘f Biacore KD (uM} 11
SAV-7596 b NH,
Biacore Binding {RU) 10 29.6
CPE H3N2 reduction (%) 5 13,6
FHE
G'JTEI' Biscore Binding (RU) 10 21,3
SAV-7598 & N
Biaccre KD (uM) 37
CPE H3N2 reduction (%) 2 11,4
CPE H3N2 reduction (%) 20 0,7
SAV-7599
Biacore Binding {RU) 12.5 653
Biacore KD (uM) 53
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molregno structure activity type activity endpoin{ activity conc activity result
;r F s °
N
o CPE H3N2 reduction (%) 2 58
SAV-7600 . o
FF
Biacore KD (pM)
Biacore Binding {RU) 10 38
HC
5_0_2:(5‘: CPE H3N2 reduction {%) 50 69,2
SAV-7601 s ",
Biacore KD {uM) 1.1
Biacore Binding (RU) 10 443
CPE H3N2 reduction (%) 20 679
SAV-7602
Biacore KD (uM) 17
Biacore Binding {RU) 10 35,1
M o]
SAV-7603 by L, I:m CPE H3NZ reduction (%) 20 1,1
Biacore KD (puM) 42
SAV-7604 % CPE H3N2 reduction (%) 20 47
& NH,,
Biacore KD {uM) 6,4
HE
SAV-7605 Ll Biacore KD (M) 8
CPE H3N2 reduction (%) 5 21,8
HE
iy i ,
SAV-7607 NJ\M Biacore KD (M) 54
CPE H3N2 regduction (%) 2 04
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molregno structure activity type activity endpoint activity conc activity resuit
o
' Biacore KD (uM 5.7
SAV-7608 o, )
CPE H3N2 reduction {%) 10 38
[ .
AL CPE H3N2 reduction (%)
SAV-7609 Nf {insoluble) insolubte
NH,
W e
Biacore KD (uM) 38
SAV-7610 . ® e, -
CPE H3N2 reduction (%) 2 -1,6
ALPHA screen ECS0 (uM)* 062
SAV.7611 ‘;5 ):j& i N,L‘" . Biacore KD (uM) 1.4
CPE H3N2 reduction (%) 2 -1
SAV-7613 Biacore KD (uM) 1,5
CPE H3N2 reduction (%) 50 25
M, -]
- "
SAV-7614. 4 { n’l‘au, Biacore KD (M) 190
CPE H3N2 reduction (%) 50 10,6
L) " o
“"‘f‘ Biacore KD (M) 3
SAV-7615. BTN e,
CPE H3IN2 reduction (%) 20 59,2
CPE H3N2 ICS50 (uM) 12
Q:jf
NH
Biacore KD (uh) 3,1
SAV.7616 | o & o
CPE H3N2 reduction (%) 10 68,7
CPE H3N2 1C50 (uM) 34
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molregno structure activity type activity endpoint activity conc setivity result
N R °
\H. H i
SAV.7617 4 i N"Lm‘ Biacore KD (uM) 2
o
CPE H3N2 reduction (%) 2 51
o
o T Biacore “KD (uM) 0,65
SAV-7618 _— ey
CPE HIN2 reduction (%) 50 77,4
CPE H3N2 ICS0 (uM) 43
y o
N .
SAV-7619 @ ",Lm’ Biacore: KD (pM) 1,1
CPE H3N2 reduction (%) 2 34
o
c;p—.zﬁrm Biacore KD (i)
SAV-7620
CPE H3N2 ‘reduction (%} 50 57,8
CPE H3N2 HCS0 (uh) 29
[=]
L]
Biacore: KD (uv)
SAV-T621 F—Qj;(:i"*
CPE H3IN2 IC50 (M) 70
CPE H3N2 reduction (%) 25 14,3
“e
savre22 | © 20w Biacore KD (M) 24
CPE H3N2 reduction (%) 2 6,2
“e
o :,:‘ .
SAV-7623 . N, Biacore KD {ut)
CPE H3N2 reduction (%) ) 19
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molregno structure activity type activity endpoint activity conc activity resuit
HE
t .
SAV-7624 o 4 M’J\m, Biacore KD (pM) 2
CPE H3N2 ICS0 (M) 64
SAV-7625 Biacore KD (uM) 12
CPE H3N2 reduction (%) 25 -4
SAV.7626 ‘Biacore KD (uM) 6.4
CPE H3N2 reduction {%) 25 46
Biacore KD {pM) 42
SAV-T827
CPE H3N2 reduction (%) 5D 71,2
CPE H3N2 ICS0 (uM) 10
Biacore KD (uM) 73
SAV-7628
CPE H3N2 reduction (%) 50 843
CPE H3N2 IC50 (uV) - 43
HE
’ N
ne, _—a Biacore KD (uM) 61
SAV-7629 w,c,‘
CPE H3N2 reduction (%) 50 38,3
CPE HIN2 IC50 (pM) 35
e .
N
;j ésjffE,L Biacore KD (uM) - 57
SAV-7630 :’} i
CPE H3N2 reduction (%) 5D 232
CPE H3N2 IC50 (UM)
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molregno structure activity type activity endpoint activity conc activity result
Br i
/ M
Q o ' flm, Biacore KD (uM) 0,86
SAV-7631
Vil Br
CPE H3N2 reduction (%) 5 4
CPE H3N2 1C50 (uh)
HE
o h)‘:‘ Bincore KD (uh) 0,75
SAV-7632 & N ) .
CPE HIN2 reduction (%) 50 53
CPE H3N2 1CS0 (uv) .
- [+]
hy Biacore KD (uM) 12
SAV-7633 o NN,
CPE H3N2 reduction (%) 50 63,1
CPE H3N2 ICS0 (uM) 33
3 o
SPy CPEH3N2 | reduction (%) 5 15
SAV-7637 o e
CPE H3N2 1C50 (uM) 18
Biacore KD (M) 1,1
H
NH
—a CPE H3N2 reduction (%) 5 8,7
SAV-7638
CPE H3N2 1CS0 (uV)
Biacore KD (uM)
o .
' O_}jfﬁ;r CPE H3N2 reduction (%) 50 59.9
SAV-7639 s N,
CPE H3N2 IC50 (uM)
Biacore KD (pM) 1.8
NH
o
k CPE H3N2 reduction (%) 5 -3,2
SAV-7640 5
CPE H3N2 IC50 (M)
Biacore: KD (uM)
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CLAIMS

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

wherein
R is selected from —H, ~Cy_s alkyl, ~(Cs.7 cycloalkyl) and ~CH,~(Cs_; cycloalkyl);

NH,

R? is selected from —H, "oy , =Ci alkyl, ~Ha!, ~(Cs_y cycloalkyl), ~CHy~Cj_7
cycloalkyl),

~(CH)—(optionally substituted aryl), —(optionally substituted 5- or 6-membered
heterocyclic ring which contains at least one hetercatom selected from N, O and S,
wherein the substituent is selected from —C,_4 alkyl, —~halogen, -CN, —CHal,, —aryl,
~NR°R’, and ~-CONR®R’;

R is selected from —H, —C,_¢ alkyl,

—(CH2):~NR°R?,

—(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S), wherein
the substituent is selected from —~Hal, ~Ci4 alkyl, ~NR°R'®, —(CH,);~OH, —C(O)-
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NR°R", -80,-NR°R'®, -NH-C(0)-0-R", —C(0)-0-R", and a 5- or 6-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and S,

or wherein R' and R? together form a phenyl ring or wherein R? and R® together form

a phenyl ring;

R*is —H;

R® is selected from the group consisting of —H or —(CH,),—(optionally substituted aryl),
wherein the substituent is selected from —~Hal and —C,_, alkyl; or wherein R* and R®
together form a methylene group ~CHx~, ethylene group ~CH,CH:~ or ethyne group -
CHCH-, which can be optionally substituted by -C,_4 alky!, —halogen, —-CHals, —-R°R’,
-OR®, —-CONR®R’, ~SO,R°R’, ary! or heteroary!;

R® is selected from —H and —C,.4 alkyl;

R’ is selected from —H and —C,_; alky};

R® is selected from —H, —Ci alkyl, —(CH,),—(optionally substituted aryl), ~SO,—
(CH2),~(optionally substituted aryl), —SO,~(CH,),~(optionally substituted 5- to 10-
membered mono- or bicyclic heteroring which contains at least one heteroatom
selected from N, O and S), —(CH,),—(optionailly substituted 5- or 6-membered
heterocyclic ring which contains at least one hetercatom selected from N, O and S),
wherein the substituent is selected from —Hal, —-CF;, —C,.4 alkyl, and —{(CH,).—aryl;

R? is selected from —H, —C_ alkyl, and —C_ alkylene-NR''R"";

R" is selected from —H, —C,_4 alkyl, and —C,_4 alkylene—NR''R"";

R'" is selected from —H, —CF;, and ~C,_, alky!;

each mis 0 or 1; and

each n is independently 0, 1, 2, or 3;
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with the proviso that the compound is not one of the following compounds:

o)
) N
P | A N—OH
-
l‘\
P N\
N OH 4 )
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0 o)
N
X N—OH A N—OH
| H |
) / t \
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N N P
N OH
' CH;,
o}
N .
N—OH X N—OH
H |
o

o)
N
| S
CL))L
©Cl
0
N
X N—OH
: | H
=
or .

A pharmaceutical composition comprising:

N

a compound having the general formula I, optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, prodrug, tautomer, racemate, enantiomer, or

diastereomer or mixture thereof,
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wherein
R'is selected from —~H, —C,_s alkyl, ~(Cs7 cycloalkyl) and —=CH.—~(C_; cycloalkyl);

NH;

R? is selected from —H, HO\N)\, —Cig alkyl, ~Hal, ~(Ca_r cycloalkyl), ~CH~(Cos
cycloalkyl), —(CH,).—(optionally substituted aryl), —(optionally substituted 5- or 6-
membered heterocyclic ring which contains at least one heteroatom selected from N,
O and S, wherein the substituent is selected from —Cy_; alkyl, —halogen, -CN, —-CHal,,
—aryl, -NR®R’, and ~CONR®R’;

R} is selected from —H, —~C_s alky/,

—(CH2)~NR°R?,

—(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S), wherein
the substituent is selected from —Hal, —C,_ alkyl, -NR°R'®, —(CH,),~OH, —-C(O}-
NRR™, —S0O,-NR°R"™, _NH-C(0)-O-R"', —C(O}-0O-R'", and a 5- or 6-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and S;

or wherein R' and R? fogether form a phenyl ring or wherein R? and R® together form
a phenyl ring;

R*is ~H;
R® is selected from the group consisting of —H or —~(CH,).—(optionally substituted aryl)

wherein the substituent is selected from —Hal and —C,_; alkyl; or wherein R* and R®
together form a methylene group —CH,—, ethylene group —CH,CH_~ or ethyne group
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—~CHCH-, which can be optionally substituted by ~Ci4 alkyl, —halogen, —-CHals,
—R°R7, ~OR®, -CONR®R’, —=SO,R°R’, aryi or heteroaryi;

R®is selected from ~H and ~C,_4 alky};

R’ is selected from —H and —C,_, alkyl;

R® is selected from —H, —C, alkyl, —(CH,).—(optionally substituted aryl), ~SO—
{CHy)—~(optionally substituted aryl), —SO,—(CH;),—(optionally substituted 5- to 10-
membered mono- or bicyclic heteroring which contains at least one heteroatom
selected from N, O and S), —(CH,),~(optiocnally substituted 5- or 8-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and 8),
wherein the substituent is selected from ~Hal, ~CF,, ~C,_4 alkyl, and ~(CH,),~aryl;

R® is selected from —H, —C,_4 alkyl, and —C,_ alkylene~-NR'"'R"";

R is selected from —H, —C4_, alkyl, and —~C,_ alkylene-NR''R"";

R" is selected from —H, —CF3, and —C, alkyi;

eachmis O or 1; and

each nis independently 0, 1, 2, or 3;

with the proviso that the compound is not one of the following compounds:

N
= N—OH

or :

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).
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A compound having the general formula |, optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, prodrug, tautomer, racemate, enantiomer, or
diastereomer or mixture thereof, |

wherein

R is selected from —H, —C4_g alkyl, ~(Cs_7 cycloalkyl) and —CH,~(Cs.; cycioalkyl);

NHz

R? is selected from —H, HO\N)\, ~C1¢ alkyl, =Hal, —=(C;_7 cycloalkyl} or —-CH—(Cs.
cycloalkyt), —(CHy)—(optionally substituted aryl), —(optionally substituted 5- or 8-
membered heterocyclic ring which contains at least one heteroatom selected from N,
O and S, wherein the substituent is selected from —-C,_4 alkyl, ~halogen, —CN, —CHals,
—aryl, -NR°R’, and -CONR®R”;

R? is selected from —H, —C4_s alkyl,

—~(CH2):—NR°R?;

—(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S), wherein
the substituent is selected from ~Hal, —C,, alkyl, -NR°R", —(CH,);~OH, -C(O)-
NR°R', —=SO~NR’R'’, -NH-C(0)}~-0O-R"!, -C(0)-O-R"", and a 5- or 6-membered
heterocyclic ring which contains at least one hetercatom selected from N, O and S:

or wherein R’ and R? together form a phenyl ring or wherein R? and R® together form
a phenyl ring;

R*is —H;
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R’ is selected from the group consisting of ~H or ~(CH,).—(optionally substituted aryl)
wherein the substituent is selected from —Hal and —C,_4 alkyl; or wherein R* and R®
together form a methylene group —CH—, ethylene group —~CH.CH,— or ethyne group
~CHCH-, which can be optionally substituted by ~Cy4 alkyl, —halogen, —CHals,

~RPR7, ~OR®, ~CONR®R’, —-SO,R°R/, aryl or heteroary;

R® is selected from —H and —C,_; alkyl;
R’ is selected from —H and ~C,_; alkyl;

R? is selected from —H, ~C. alkyl, —(CH,),~(optionally substituted aryl), —SO
(CHg).~(optionally substituted aryl), —~SO~(CH,)~(optichally substituted 5- to 10-
membered mono- or bicyclic heteroring which contains at least one heteroatom
selected from N, O and S}, —(CH,)—~(optionally substituted 5- or 6-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and S),
wherein the substituent is selected from —Hal, —CF3, -C,_, alkyl, and —(CH,),~aryl;

R® is selected from —-H, —C,_, alkyl, and -C,_; alkylene-NR"'R"";
R is selected from —H, —C,_, alkyl, and —-C,_, alkylene—-NR"'R"":
R" is selected from —H, —CF3, and —C._4 alkyi:

eachmis Oor 1; and

each n is independently 0, 1, 2, or 3;

wherein the compound is for use in the treatment, ametioration 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 |, optionally in the form of a pharmaceutically
acceptable salt, soivate, polymorph, prodrug, tautomer, racemate, enanfiomer, or

diastereomer or mixture thereof,
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()
wherein
R'is selected from -H, ~C,_¢ alkyl, —(Cs_7 cycloalkyl) and ~CH,—~(C5_7 cycloalkyl);

NHy

R? is selected from —H, "o , =C1 alkyl, —Hal, «(Cs_; cycloalkyl), —CH,~(Cs;
cycloalkyl), —(CH;)w—(optionally substituted aryl), —(optionally substituted 5- or 6-
membered heterocyclic ring which contains at least one heteroatom selected from N,
O and S, wherein the substituent is selected from —C,_, alkyl, —halogen, —-CN, —CHals,
—aryl, -NR°R’, and -CONR®R’;

R? is selected from —H, -C1_s alkyl,

—(CH,)~NR°R?;

—(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S), wherein
the substituent is selected from -Hal, ~C, alkyl, =NR°R'®, —~(CH,),~OH, —-C(O)-
NRR™, -SO~NR°R'™®, _-NH-C(0)-O-R"", -C(0}-O-R"", and a 5- or 6-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and §;

or wherein R’ and R? together form a phenyl ring or wherein R? and R® together form
a phenyl ring;

R*is —H;
R® is selected from the group consisting of ~H or —(CH,).—{optionally substituted aryl)

wherein the substituent is selected from —Hal and —C, alkyl; or wherein R* and R®
together form a methylene group —CH,—, ethylene group —CH,CH_— or ethyne group
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~CHCH-, which can be optionally substituted by -C,., alkyl, —-halogen, —CHal,,
~R°R’, ~OR®, ~CONR®R’, -SO,R°R’, aryl or heteroaryl;

R® is selected from —H and —C,_, alkyl;

R is selected from —H and —C,_, alky!;

R? is selected from —H, ~C, alkyl, —(CH,),—(optionally substituted aryl), —éOz—
(CH)—(optionally substituted aryl), —SO,—(CH,),—{optionally substituted 5- to 10-
membered mono- or bicyclic heteroring which contains at least one heteroatom
selected from N, O and S), —(CH,),—(optionally substituted 5- or 6-membered
heterocyclic ring which contains at least cne heteroatom selected from N, O and S),
wherein the substituent is selected from —Hal, —CF,, —C,_4 alkyl, and —(CH,)—arvl;

R® is selected from —H, —C,_, alkyl, and ~Ci_ alkylene-NR''R"";

R is selected from —H, ~C,_, alkyl, and =C4_ alkylene-NR''R"";

R" is selected from —H, —CF3, and —C._4 alkyl;

eachmis 0 or 1; and

each n is independently 0, 1, 2, or 3.

The compound according to claim 3 or the method according to claim 4, wherein the
compound is not:

N
= N—OH

The compound according to claim 3 or 5 or the method according to claim 4 or 5,
wherein the viral disease is caused by Herpesviridae, Retroviridae, Filoviridae,

Paramyxoviridae, Rhabdoviridae, Orthomyxoviridae, Bunyaviridae, Arenaviridae,
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Coronaviridae, Picornaviridae, Togaviridae, Flaviviridae; more specifically wherein the
viral disease is influenza.

The compound according to claim 1, 3, 5 or 6, the pharmaceutical composition
according to claim 2 or the method according to claim 4, 5 or 6, wherein R' is selected
from —H, and —C,_s alkyl; and wherein R'is preferably —H.

The compound, pharmaceutical composition or method according to any of the
NH,

&

preceding claims, wherein R? is selected from —H, HO\N , =Ci¢ alkyl, —(CHZ)m~
(optionally substituted aryl), —(optionally substituted 5- or 6-membered heterocyclic
ring which contains at least one heteroatom selected from N, O and S), wherein the
substituent is selected from —C4_ alkyl; and wherein R? is preferably selected from
—H, —C1.5 alkyl, —phenyl; and wherein R? is more preferably —H.

The compound, pharmaceutical composition or method according to any of the
preceding claims, wherein R® is selected from

~H:

—Cq_s alkyl;

~NR®*-S80,~(CH,).—(optionally substituted aryl), wherein the substituent is selected
from —Hal, and —CF3;

~(optionally substituted aryl), wherein the substituent is selected from Hal, -NR°R",
and ~C{O}-0-R";

—(optionally substituted 5- or 6-membered heterocyclic ring wherein the heterocyclic
ring contains at least cne heteroatom selected from N, O and S), wherein the
substituent is selected from ~Hal, -NR°R", —-C(0)-0-R", and a 5- or 6-membered
heterocyclic ring which contains at least one heteroatom selected from N, O and S.

The compound, pharmaceutical composition or method according to any of claims 1

to 7, wherein R? and R® together form a phenyl ring.

The compound, pharmaceutical composition or method according to any of the
preceding claims, wherein R® is selected from the group consisting of —=H or —(CH,)-
{optionally substituted phenyl) wherein the substituent is selected from —Hal and ~C,_4
alkyl; and wherein R® is preferably —H.
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The compound, pharmaceutical composition or method- according to any of the

preceding claims, wherein the compound having the general formula | exhibits a %

reduction of at least about 30 % at 50 yM in the CPE assay disclosed herein.

The compound, pharmaceutical composition or method according to any of the

preceding claims, wherein the compound having the general formula [ exhibits an 1Cs,

of at least about 40 pM in the FRET endonuclease activity assay disclosed herein.

A pharmaceutical compaosition comprising:

(i} a compound having the general formula I, optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, prodrug, fautomer,
racemate, enantiomer, or diastereomer or mixture thereof,

R22 O

R23

wherein
Yis S;

R* is selected from -H, ~Cyigalkyl, —(CH)s-aryl, —(CHa)heterocyclyl,
Q
~(CHa)—cycloalkyl, —(CH,),~OR®, and ~(CH,),~NR*R%;

R* is selected from —H, —C;_s alkyl, —(CH_y),~cycloalkyl, —Hal, ~CF; and ~CN;

R*® is selected from -aryl, —heterocyclyl, —cycloalkyl, ~C(-R%)(-R*)-aryl,
—~C(-R*®)(—R*)-heterocyclyl, and —C(~R?*){(—R**}-cycloalkyl;

R is selected from —H, —C,_5 alky!, and —(CH,CH,O)H;

R is selected from —H, and -C._ alkyt;
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R* is independently selected from ~C, alkyl, -C(O)}~Ci_s alkyl, —Hal, —CFs,
~CN, —COOR?®, -OR?, —(CH,),NR®R?®, —C(0)-NR®R%, and -NR*~C(0)-C1_s
alkyl;

R?” and R* are independently selected from —H, —Ci¢ alkyl, —(CH.)~aryl,
~(CHg)q—heterocyclyl, ~(CH,)—cycloalkyl, ~-OH, —-0-C, alkyl, ~O—(CH,)~aryl,
—0—(CH,)q~heterocyclyl, and ~O—(CH;),—cycloalkyl;

or R® and R® are together =0, -CH,CHy, -CH,CH,CH,— or
‘“‘CHQCHQCHQCHQ“;

pis 1o 4;

qis 0to 4; and

risfto3;

wherein the aryl group, heterocyclyl group and/or cycloalkyl group can be
optionally substituted with one or more substituents R*";

and/or

a compound having the general formula (XXI):

/R1 1
R'OC_ N
’d l N\ N
o Y
v 10
R
z

or a pharmaceutically effective salt, a solvate, a prodrug, a tautomer, a

racemate, an enantiomer or a diastereomer thereof;

wherein
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one of Y* and Z is —XR'? and the other is R'":

R R and R'" are each individually selected from the group consisting of
hydrogen, C,~Ce-alkyl, C.,-Csalkenyl, Cy,-Cg-alkynyl, ~(CH)C(O)OH,
—(CH,)XC(O)OR™, —(CH.)OH, ~(CH.)OR', ~-CFs —(CH,)—cycloalkyl,
—(CH2)C(O)NH,, ~(CH :C(O)NHR'™, —(CH,)C(OINR™RY, —~(CH %S(0)NH,,
~(CH2)S(0),NHR™, —(CH,)S(0),NR"™R"", —(CH,}S(0),R"®, halogen, —CN,
—(CHy)—aryl, —(CHa)—heteroaryl, —(CHa)NH,, ~(CH)INHR'®, and
—~(CH,)NR'™®R""; optionally substituted;

R" is selected from the group consisting of hydrogen, C.—Cs-alkyl, —-CF3, C-Co
alkenyl, C—Cs-alkynyl, —(CH,)—cycloalkyl, —(CH,)~aryl, —{(CH)—
heterocycloalkyl and —(CH,)—heteroaryl; optionally substituted;

X is selected from the group consisting of CH,, C(Q), C(S), CH(OH), CH(OR'),
S(O)s, =S(0)-N(H)-, =S(0)-N(R™®)~, ~N(H)}-S(O)-, ~N(R™®}-5(0),~, C(=NH),
C(=N-R'®), CH(NH,), CH(NHR), CH(NRR""), ~C(O}-N(H)-, ~C(O}-N(R"®)-,
—N({H)-C(O)-, -N(R"®)~C(0)—, N(H), N(-R®) and O;

R" is selected from the group consisting of C—Cs-alkyl, —CF3, C,-Cs-alkenyl,
C,-Cg-alkynyt, —(CHy)—cycloakkyl, —(CH,)—heterocycloalkyl, —(CH,)—aryl,
-NR™R" | and —(CH,)~heteroaryl; optionally substituted;

R' and R" are independently selected from the group consisting of C,—Cg-alkyl,
C,~Cg-alkenyl, C,~Cg-alkynyl, ~(CH,)~cycloalkyl, ~(CH;)~aryl, —~CFs, —C(O)R'®

and —S{0),R™®; optionaily substituted;

R' is independently selected from the group consisting of C~Cs-alkyl, C;—~Ce-
alkenyl, C—Cg-alkynyl, —(CH;)—cycloalkyl and —CF3; optionally substituted; and

t is in each instance selected from 0, 1 and 2;
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a compound having the general formula |, optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, prodrug, tautomer,
racemate, enantiomer, or diastereomer or mixture thereof,

(1)
wherein

R' is selected from —H, -Ci a(kyl, —(Cs7 cycloalkyl) and ~-CH,(Cs.;
cycloalkyl);

NH,

HO.
R? is selected from —H,

N , ~C6 alkyl, ~Hal, —(Cs_; cycioalkyl), ~CH,—
(Cs7 cycloalkyl), —(CH.)—{optionally substituted aryl), —(optionally substituted 5-
or 6-membered heterocyclic ring which contains at least one heteroatom
selected from N, O and S, wherein the substituent is selected from —C,_4 alkyl,

~halogen, ~CN, ~CHals, —aryl, -NR®R’, and —-CONR®R’;

R? is selected from —H, —Cy_¢ alkyl,

~(CH2)~NR°R?,

—(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein
the heterocyclic ring contains at least one heteroatom selected from N, O and
S), wherein the substituent is selected from —Hal, —C1.4 alkyl, ~-NR*R'%, —(CH,),—
OH, -C(O)-NR°R'?, -S0,~-NR*R"?, ~NH-C(0)-O-R"', -C(0)-0O-R", and a 5-

or 6-membered heterocyclic ring which contains at least one heteroatom

'selected from N, O and S;

or wherein R and R? together form a phenyl ring or wherein R? and R® together
form a phenyl ring;

R*is —H;
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R® is sejected from the group consisting of —H or —(CH,)—(optionally substituted
aryl), wherein the substituent is selected from —Hal and —C,_4 alkyl; or wherein
R* and R® together form a methylene group ~CH,~, ethylene group ~CH,CH,—
or ethyne group ~CHCH-, which can be optionally substituted by —C,4 alkyl,
—halogen, —-CHal;, —-R°R’, ~OR®, -CONR®R’, ~SO,R°R’, aryl or heteroaryt;

R® is selected from —H and —C,_, alkyl;

R’ is selected from —H and —~C,_4 alkyl;

R® is selected from -H, -Cyig alkyl, ~(CH).—~{optionally substituted aryl),
~S0~(CH,)—(optionally substituted aryl), —-SO,~(CH,),—{optionally substituted
5- to 10-membered mono- or bicyclic heteroring which contains at least one
heteroatom selected from N, O and S), —(CH,).—(optionally substituted 5- to 10-
membered mono- or bicyclic heteroring which contains at least one heteroatom
selected from N, O and S), wherein the substituent is selected from —Hal, —CF3,
—C,y_4 alkyl, and —(CH,),—aryl;

R® is selected from —H, —C alkyl, and —C, alkylene—NR''R'":

R is selected from —H, —Cy_4 alkyl, and —C4_, alkylene~NR''R'";

R" is selected from —H, —CF3, and —C,_, alkyl:

eachmisOor 1; and

each n is independently 0, 1, 2, or 3;

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

A pharmaceutical composition comprising:

a compound having the general formula (1), (11} or (XXI) as defined in claim 14;
and
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(i)  at least one polymerase inhibitor which is different from the compound having
the general formuta (1), (1) or (XXI);

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

A pharmaceutical composition comprising:

(i} a compound having the general formula (1), (1) or (XXI) as defined in claim 14;
and

(i) - atleast one neuramidase inhibitor;

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

A pharmaceutical composition comprising:

(i} acompound having the general formula (1), (1!} or (XX!) as defined in claim 14;
and

(i) atleast one M2 channel inhibitor;

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

A pharmaceutical composition comprising:

(i) a compound having the general formula (1), (I} or (XXI) as defined in claim 14:
and

(i) atleast one alpha glucosidase inhibitor;

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

A pharmaceutical composition comprising:

(i) a compound having the general formula (1), (1} or (XXI) as defined in claim 14;

and
(i) atleast one ligand of another influenza target;
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and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).
A pharmaceutical compaosition comprising:

(i)  a compound having the general formula (1), (If) or (XXl) as defined in claim 14;
and

(i) at least one medicament selected from antibiotics, anti-inflammatory agents,
lipoxygenase inhibitors, EP ligands, bradykinin ligands, and cannabinoid
ligands;

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

The pharmaceutical composition as defined in any of claims 14 to 20 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

pharmaceutical composition as defined in any of claims 14 to 20.

The pharmaceutical composition according to claim 21 or the method according to
claim 22, wherein the viral disease is caused by Herpesviridae, Retroviridae,
Filoviridae, Paramyxoviridae, Rhabdoviridae, Orthomyxoviridae, Bunyaviridae,
Arenaviridae, Coronaviridae, Picornaviridae, Togaviridae, Flaviviridae; more
specifically wherein the viral disease is influenza.
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RIS RART 05 R TRL AR BRSO TR SO RS A A
T AR B RLAT AR SRR 41/ RNA PR B B S R S A T LI
HlF, B A B IR B R AR YA

7 RBRIZR 1.3.5 52 6 1L A4 RIBRUAEER 2 20 & SRR E R
4.5 506 B9T7IE, B R B -0 A ~C,q 5528 5 ELECH R (R34 M

8. AR 48 #1335 3K o T — T H A L 25 U R o, P R B L

NHa.
A ok, — () m (BRI ) - (GHES— A N, 00 S K7k

]
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JRF AR IE B 5- B0 6- JLI 3R ), R TR ERRARE %R B —C, e BH P R2 Lg%
B -H. -C, . - 2% ; HH P R FiEkh b -H,

9. MFATRBF)ERPI—TNEY P HEYS G E EP R EE

-H ;

~Cy JEFE

-NR*-S0,~ (CH,) .- (fEiE B AIFF 2 ), H P R BUfC ik B -Hal # -CF,

- (BRI EE ), Hh BTk BT E B Hal. -NR°R™ I -C(0)-0-R" ;

- (fEIEEUHY 5- B 6- To43, HP TR IV EHE D —MEB N0 SRR T ),
HAPPrRER R B -Hal -NR°R. -C(0)-0-R" FMIEHED—%EE N.OFI S FIZEFHY
5- B} 6- JCZ4FR.

10. MEFENHMER 1 27 PE—IMNNED AWHEWRFTE HP R AR —8F
FRZEEEI

1. MEBEBARNFERPE—THILUED GBS HE S EFREA-H
8k - (CHy) - (T IE BV 2R 5 ), HP ATk B F 18 B -Hal F1 -C,, %t s HH P R IRk
o -H.

12. HRYE TR R E SR T — TR S 294 G ek 5 1%, HoAh#E A0 FFI CPR
MWsE s, FriR AHER T LS 50 u MBI E /D4 30% KB > %.

13, HR4E A7 IR BUR Z SR FAE — TR B i A & ek 5 7%, P EER A I
FRET IZER N VIEB WS I o, TR R FEX [ UG YRIEE DL 10 u MK 1Cyo

14. ZiBEED,. B

(i) BF@ER 11 UEY AT 2% F T2 i3 G HIy . 2 &Y RT25 . B
AR R AN BEYD X R R 4R L BT B R A R BUR A WO TE R,

RrR# 0

an

Hrp

YR&S;

R* 26 B —H. —C,_ %53 — (CH,) .~ 353k - (CHy) ~ Z¥BRFE. - (CH,) .- BR%EdE ., - (CH,) ,—OR*
F - (CH,) ,-NR*R*® ;

R* 3 B —H. —C, fE%k - (CH,) — ¥kt -Hal ~CF, 1 -CN ;

RPEE - HEE. - IE. - BRke s, ~C(-R®) (-R®) - FHEE. -C(-R®) (-R®) - IR &,
A -C(-R*®) (-R*) - ¥t 5

R* i B —H. ~C,., FtFEF0 - (CH,CH,0) H ;

R HE -H-C, 5% s

R a7 % A —C, BEEE. —C(0) -C, BE . —Hal. —CF,. —-CN. —COOR®®, —-OR®*, - (CH,)
NRP°R®®. ~C (0) -NR*R™ Fl -NR*~C (0) -C,_¢ K5t FE s

R*® A R® FhSLHiE B -H, —Co Fi2E. - (CHy) -~ 75 & - (CHy) - Z2 3 & - (CH,) -~ ¥ %¢

7
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%\ ~0H. -0-C, HtFE —0-(CH,) ~ 5 Z. -0~ (CHy) ~ 23 -0~ (CH,) - FRKEEE
g R* f1 R® —3#2 2% =0, -CH,CH,~ —CH,CH,CH,- B{— CH,CH,CH,CH,- ;
PALZEA4,
aN0E4;H
rAH1ES3; ‘

HpFrik 55 M ER / B SR TG — A B N EURE R B ;
F/ 5%
BAHEER XD KL EY -

z R°

BHEZE RN EFLY) BT B AR R MR S E RN ST i A 1A Bl 3E X
T

Hr

Y *FZHE—NE-XR VTR —MERY

ROVRY FIRY” & B HE B, C-Co BeFE. C-Co . C,C FrEE. - (CH)
.C(0) OH. - (CH,) ,C(0) OR* —(CH,) [OH. —(CH,) ,0R", -CF,. —(CH,) — ¥ %t #:.. -(CH,).C(0)
NH,. = (CH,) ,C (0) NHR'®, - (CH,) ,C (0) NR"*R"". - (CH,) ,S (0) ,NH,. - (CH,) .S (0) ,NHR*®. - (CH,)
.S(0) ,NR*R"",~ (CH,) ,S(0) ,R"*\ i & . ~CN. ~ (CH,) ,— 753 — (CH,) .~ ZF5 % .- (CH,) NH,. - (CH,)
NHR'®F0 - (CH,) NR'R' ;T3 ERAR,

R" # A& C,—C— %tk —CF,. C,—Co— M. C,—Co— RE . - (CHy) — FR%EEE. - (CH) - %
. —(CH,) — ZYIR R - (CH,) .- 24755 ARk

X # B CH,. C(0) . C(S) . CH(OH) . CH(OR™®) . S(0),. -S(0),~N(H)-. -S(0),—NR"® -, —
N(H) -S (0) ,—+—N (R'®) =S (0) ,—.C(=NH) .C (=N-R'®) . CH (NH,) - CH (NHR'®) . CH (NR'*R'") .-C (0) —
NH) - -C(0)-NR"®)-. —NH)-C(0)~. —N®R")-C(0)-.N(H) .N (-R') 10 ;

R? i B C,~Co~ B —CF,\ C=Co— JHEE L C,-Co— $RIE. —(CH,) .- Ffdk. - (CH,) - 22¥F k%
% -(CHy) .~ FFF:. —NRRY 1 - (CH,) - 22555 fE &R

RIS FIRY A7 Hbi%E B C,—Co— ke T Cy-Co— L C,~Co— bRIE . — (CH,) — FRkedE .~ (CH,) .~ 7%
% —CF;» ~C(0)R™ 1 -S(0) ,R"® {RIEHHEUR 5

R AT Hhi%k B C,—Co— frdk. C,-Com Mz C-Com I - (CH,) — FRBEEEM —CF, fE3E 4%
BAR ;B

t AERAEHTIER 0.1 F1 2 5

(ii) BAEX I ey (a2 ERl 2 it SRy 2 S8 125 5
A5 5 MR AMEBEY) R SR 4R B EERT I R M R BUR AR FE R,
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@
Hor

Bgedk) - (CHy) .~ (FEEEURIN T EE ) - (BB 20— MME B N.OFI S AR R FIfEiE
B 5- 8% 6~ JTAHR ) , AP BTREURE % B -C,, 5t 2 .~ % . -CN.—CHal,.~ 355 . -NR°R’
F1 -CONR°R’ ;

R* ¥ H —H., -C, ki,

- (CH,) .-NR°R®,

~ (B EACHY 5- B 6- JTCERIA BRI, K TR RS H 2 — NI E N0 M S %
B+, A TR AL B -Hal.—C,_, $t3E . -NR°R'. - (CH,) ,~OH.~C (0) -NR°R'’, -S0,-NR°R"®
«~NH-C(0)-0-R", -C(0) -0-R" FIZFHED— L E N. O Fl S FIZLR T 5- 5K 6- JuHHF ;

BE A R R R — BRI R MR — R IR

R* & -1 ;

R % B -H B - (CH) - (fLIEEURSFE ) , K TR E L B —Hal A1 -Cp, HEZE ;5K
H P R0 R —R T A FR 2 —CH,~ W 2, 3 ~CH,CH, - BX 2§ %= ] ~CHCH-, HL AT {F st Hust —C,.,
$iE . - pG & . —CHal,. -R°R". —OR®, ~CONRR". —SO,R°R" . 77 F Bl 2% 75 FL BN AX,

R°i& A -H A -Cp, Bk ;

RTiEH -HM -C, i ;

R % B —H. ~Cp¢ HEZE . —(CH) .~ (T BX AR #3525 ) . —S0,~ (CHy) - (fF & B AR 1y 75
%)\ =S0,~ (CHy) ,~ (FRIEEUARY 5- 2 10— JTH - BRI, HEH 2 /b—AEE N, 0 f0
SHIZRT )« —(CH,) - (fRIE BRI 5~ & 10~ JUiE - BRI, HEBE L—NEE N, -
0F1 S HIZETF ), HPPREUCESE B —Hal —CF,\ —C, FEFEF1 - (CH,) - FH 5 ;

Rk B -H.-C,, keEF —C,_, WhEE -NR'R" ;

R % H -H. —C,_, BEEER —C,_, WhiEE -NRVR" ;

RY i B -H. —CF, 1 -C,_, e % ;

HAmAosl;H

A n MR 0.1.2 8 3

FEIE R —FPEk 2 Fh 25 % bRl 2 R FAT / Bk,

15. A, B8

(i) dBCRE K 14 P LREFRR (D . (1D 30 XD L& sH

(i1) Z2/—FRARMNET, H5EAER (D, JD 8k XXD MAEHAE FEE
() —FhEl 2 Fp 2 5 B AT IR / BEBE .

16. ZGYHEY, BE -
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(1) GIRCRIE R 14 FE XEAFAES (D). (1D 3 XD &4 5

(ii) Z—FMEELREEEINEIT ;

FAT LM —FP L P 202 LT R MR HR / 83k

17. A EY, BF -

(1) TIRIZE SR 14 FEXPIEFER (D, AD 3 XD #ibed Fn

(ii) Z/b—Fh M2 BEINEIF 5

FIEIEF— P2 Fh 252 LT8R MR FIF / SiEi ik,

18. AR EW, BE

(1) AIE R 14 e XRARESX (D, D 8k XD s 5

(ii) BA—H o FEHEEEHEIF

FUEE R — P a2 P 255 LR 2 (R FIF / SEk 4.

19. A EY, B8

(1) T AE R 14 P LHEAEN (D). (D 3 XXI) 854 50

(i1) H—FRERIEAR B D —F A ;

FAT R —FP ek £ Fp 252 BRI B2 MR FIFD / Bk,

20. RS, B

(1) WA RER 14 P LPHEFBER (D, (ID 5 XD #ib& sF

(i1) 22—k 8 LT HAY HLER FIRA A A BEEIF . BP Bk, Sk
e AR KRR B4

FAT R — Pk 2 M2 2% FrT B R FIF / Bk,

21, WACRIE K 14 2 20 PAE—I0UE XA -G, A T1877 SRR s B sk

22. YRIT REBE I AR AN 75, TR A kAR FERNEEAE EN W
BAE R 14 2 20 PE—TE XA ED .

23. WRWACFIE K 21 KIZ9WA & VBUREBRE Kk 22 B 77 7%, P FridmEkm i
ZRER HEZRERFLRER. BMRRSE BRASEL ERBRESR LA e
WERL DR ERL ERAER .4/ RN FERL HERSEL BERERE IR F A A
B, Hob TR R B R R TR
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REEFEBRITEYREERT IR SER
R IR

b4 K

[0001] ARWHB K AFBER I WALEY Fh 2% EaT SR  BHny . 2 &1
VI B2 IR F AR S R ST B R M A B EERT L R M A BUR SR R,

[0002]

1]

[0003]  HAH TRIT BB R B R . tesh, ATF THREMA ST 5.

[0004] REHEF

[0005] JEAFER, HMBA ARSI EHAARBENTELL BT TRE (&%,
R ) AN AR IR B R = B0W & HoNL Bk (BT ARIFE TSR 4 63% ,http: / /
www. who. int / csr / disease / avian influenza / en / ) AR HIK, #E 2009 4 X F
BRI — MR A RAT R R A / HINL, HEREA SRS # (http: / / www. who.
int / csr / disease / swineflu / en / ). REFHKREE A LML, EL HAT{X
OB E SRR R, B2 XA ER NIRRT TN, EEERLHEHEER
BTG T, HoNL I RESE A Z fE N (A58, BT A / HINL PR EBdr B REC S # W IR T
Tamiflu M 25 A A 5 KA (Neumann 25 A, Nature, 2009 (18 ;459 (7249)931-939) , (Kl 4
IRZZ=5 M HIN1 Bpk & & I FE . (Dharan 2 A, The Journal of the American
Medical Association, 2009 % 3 A 11 H ;301(10),1034-1041 ;Moscona £ A, The New
England Journal of Medicine,2009 4E (3 B 5 H ;360 (10) 28 953-956 7 ) . ZEIXFHIF I
T, B EREER (R EREK A / HINLBFF R~ 6 4 H, B3 F H5NL XA
AT A ARG ) AT REAE N R dy Pt SR ELT BN R & 5

(oooe] AT AN, K T P EEAEH R M Bl v 2 AT R B BA LA K R T V697 Fe E i fol,
CAKA T X HUm B 25 M A i) &, X PR A R R S M FE . R, BB e
F R BB E LS, ARSI L ZIREE Y A 7] I O = B A R EA B
Fo

[0007] FFHKRIIRELIN —MUMERGE A REERBFERANSEWESE. Fit, 555
UM R DL 2R IREG N RS E (Von Itzstein,M. %A, (1993),Nature,
363,55 418-423 T ) HESEI R A HUREE ML Z RSN, IR A
MM P R RN RE . B Gt ah 2 R EREE 3 150 & HAT AW C T R
PRI IR KT (Glaxo) FE FMF (Roche) , ' BAI1H i TR % B K4t & Jy B 7]
BERAT IR — BB 2. (B2, XL YU 48 55 I PR 98 I P 2T (B) . Al HE, HE 4L

11
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REBNEDMENREMEN SRR ASEEFHEFRERA N ZA, THAK
WRBRRT. B2, eI TFHEERATNRAERSREERHPRESETMRET ZN
A (Magden, J. % A, (2005), Appl.Microbiol. Biotechnol. ,66, & 612-621 71 ), L4},
BAR RN R E YR BT IR B TR 7 RUBRFI At B S (Briksson, B. %
A, (1977), Antimicrob. Agents Chemother.,11,%8 946-951 71 )., B2, A2 HTF =&
TEIMER, A B D E K PIRIERAE (Furuta % A, ANTIMICROBIAL AGENTS AND
CHEMOTHERAPY, 2005, 58 981-986 71 ) » Z4R, FHFEHPUR BT EY, IE A E XA F2EFR K
EY.
[o008] i /X Ji B UL & K XK ¥ % #F B (Thogotovirus) B T IE ¥ W % & #
(Orthomyxoviridae) K&, H 57 JE WH EFl (Bunyaviridae) Kk (BIFENEKREFR
(Hantavirus) W ZH B8 (Nairovirus).IEAfi /B Wi EE (Orthobunyavirus) F1 (544
#J& (Phlebovirus)) 2%k RNA 85 . EATMEEH 24 B, BA7 74 T5 RNA K
¥ RNA BB & B8 IR 0EA% SRR, BTiR RNA REME RNA BB 88 (1) BBV B RS54
RNA (VRNA) % DUZ 55535 mRNA LA K (ii) &) vRNA. i%E§ (—F0H 73 PA. PB1 1 PB2 41/
M=REE4) NTHRENEFHMNS EXBM, EAXATHSE RNA WEHIFIER. #
ST TAES, BB N E R SHIPI N KB -PB2 WEH ) mRNA 18 - &5 £
(Guilligay % A\,Nature Structural&Molecular Biology 2008 ;May ;15(5) :500-506) FI
PA WEAF KRN IEE - FHHEAL S (Dias A, Nature 2009, 458,914-918) (IR F4544.
XL AT FHE X F MRS - #E (08 -snatching) R = 28K, iR g7
BB T £ 3 nRNA. XT3 mRNA 197742, B4 B8R B BT ig f0 “0g - B HL
(Plotch, S. J. 25 A, (1981), Cell, 23, % 847-858 T ;Kukkonen, S.K. % A (2005), Arch.
Virol., 150, 5% 533-556 W1 ;Leahy, M. B. 2 A, (2005), J.Virol.,71, % 8347-8351 W ;
Noah,D. L. £ A\, (2005) ,Adv. Virus Res.,65,%% 121-145 71 ). 5’ 8 ( 44F7J RNA 2 . RNA
7- AL SFFIEE RNA m7G Mg ) B SER L FHER, CIMAZEERNA K 57 3. 5/ 18
B 7- PESHFREAR, KB -5 -SHMEsRss RN, sk
S8 540/ mRNA 43 F 7 5” RNA IBS5-6 HiTEI RNA MBS 10 2 15 MZHRIEM . RE M
M8 i) RNA J7 Bx 78 246 B 3 mRNA 1951470
locoo] REEER & AFEBNIE LM HUREZ L WELLR, B 4 E X T & 5% 5 mRNA F155
BRHREXEEN, FHSHFHI DIRENM S, ES5EBEAREAT RIK TG
EHAL AP e B E AR Magden, J. % A, (2005), Appl.Microbiol. Biotechnol. ,66, 5
612-621 71 ). B, #ldn, ©2REBid 5 PB1 P9 PA- 454 45 My 2R Bl Y 25- M EBIK T
WHR A BT IEEC (Chanem, A. % A, (2007), J. Virol.,81, 55 7801-7804 i ) . U4},
CELEMBEHEAZBEAVIBESIFAE—FRY) 4- AN 2,4- 28R TRUEEGYEHK
B 5E AP B XA E R RS F (Tomassini, J. 2 A, (1994), Antimicrob.
Agents Chemother. ,38, % 2827-2837 W ). Ik 4b, F AR %, 7€ & B ¥ F Delitschia
confertaspora I3 EXY) % & BRI ELHT 2,6- —HIVRIEE, O B RMEI7 RSN %
WIEE (Tomassini, J. ZE A, (1996), Antimicrob. Agents Chemother. ,40, % 1189-1193
T . o, BEEREIZE R 2 - A -2, - RESEFTIMABEER (Tisdale, M. %
A, (1995), Antimicrob. Agents Chemother. , 39, % 2454-2458 T1 ),

12



CN 103958475 A w BB P 3/121 |

[0010]  Cianci % ACHFRRFLE N- RRE]RM N- 32 E BT itk & 9 T 30 HI R A
BEREMIVESME (Cianci C %A, (1996)Antiviral Chem. &Chemotherapy (1996) 7 (6)
5 353-360 71 ) » Cianci AR TERAFRBU SV HhHHEEILERES. —
FP4L &4 BMY-26270 48 45 52 2 Ui B 25 (1 I IE RNA {14 RNA ZR A EERIHHIF. 124 &Y
BT o U8 R T X R R S R AR ER N DI B VI B Th B R, FTA R R A BEREAT
R B R R P VDS AL S AL B RSB R LR, 43 BTN RNP R SRR =Y kT
K. BTEMNMESR, Clanci FABHEER, FEMNHRAEN R RFRES 2RSS
B - MHIHEZ AR B E TR . Clanci FAH— PR L, E5RTE ML IE F R YRS
T EEMBRE XL TE BN EDRIRIE.

(oo11] ARHAMEMEANTH - PEENPRBERFE UL RANENAEEE AT
EY

[0012] R HEIEA

loo13] (AL, FEE—SE AR T, ARFIRERFER T MHLED.

(00141 V3R, BRAEFAIRE, ENEAGHAPPARE “BEHERX I WLEY” B
ERTERZ R E AR 2 @Y BT 2 B SR A S e Yo e S A 4 | B S i R
MRS HIREY.

[0015]  AKBAM I — Kl EW AEERFERX I MLEYFEERN—FEl S ey
ERIERZ BT / SN AEED.

loot6]  EAFEEX I KALEWRTH TR R E T W TR0

[0017] R AHIR

[o018]  FE R iR R AR AT, NIEMEAR K AFAR T AR BRAE L TR
AR, B X L n] LA . BN IRAR, ASCET I ARE A TR R AT &, A
T PR 45 E BT B R L SROBT PR e ) A i BH B YE L R FE 29 41 58 S, 75 W) A ST A R B BT
HREAMAZEARE 5 AR GUE @ AN R B T EEAR R & AR

[0019]  fRikHh, AT I ARE D “A multilingual glossary of biotechnological
terms : (ITUPAC Recommendations)”, Leuenberger, H. G. W, Nagel, B. 1 Kolbl, H. % %
(1995) , Helvetica Chimica Acta.CH-4010Basel, Switzerland) PR EATE X,

[0020]  FEAULEHP LT ENFEKRMERT, RIELTXAFER, TNEE“BE7 K
HAA A a8 S 7 NEEARREE B S B aE BT R4,
ERAHBREFAE MBS BSEBHBPTRNA. L THERED, 4 E 4R Y
WA TT . FRAERA M RIER, & Wt g X477 | ] S8 — 82 A7
HE . FealHh, e AU B R B FIRE 7T 5 336 7= B A0 8 ) i 4] Ho At — A
REMFIEAE.

[0021] FEAUHAPBXABRPIIHET —L30M. AL ESCET X s e 308
(BIEFA TR EFERIE RS BIER U YA P %) ol 5| A AL
2 SCH AT PR 25 2 N AR S A BT AR B AN BE B TR SR R B T B IR 25 A FF N 2
[0022] EX

[0023]  Rif “hedE” BRI B RS R EE.

(0024]  ARiE “ILEEE” TR B MIPRER. KRB U7 B BRI =%

13
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MZHRER. BRIEFFIRH, TUHEETRE 52 12 MRIE T

[0025] “Hal” %7~ F.Cl.Br il I,

[0026] AT “FHE” MEHREIEEH 6 MR FRIFSERLF EH 10 MR T 5 HEN
REGHEA UM RETFHFE=ZHREGE . EOIAERE ERSEE, RENEE,

[0027]  RTE“5- B 6- JUHFR” 8“5~ B 6- JLHE” BIE(E(T BN - o, HP P
ELO—MRRTEM 1.2.3F 44 (TR TH) 8 1.2.3.4F 54 (SFFATH) A
BANF R FE R, MR FE A O NFI So KRB “HH” AR SR, SSHAIEM
N ML R DO S0 R P i L K Ao K e | bt e | I AR5 | T8 A | W A | WIR I \ PLEE M b W
MBI

[0028] ARiE“5- 2 10- JuH# - WA LH” BFEEEEL—NEE N.OF S HRIEFH

A - R RS ML TR F,5- 2 10- JTTH - BRI A
[0029]

[0030]  RiF“ZLFE” ik RIgA S - THF RS, EPHRFH—IBHENRIA T EM
123 B AN (RFRITH) B 1.2.3.4 B 5 4 (MFATH) MRASARLR FE4H, B
MR TR 0N S, b4 255 F A2 o
[0031]  ARIF“HIHFE” QLI EM AN - o, HPHFHE D —MRIEF O 1.2.3 5
A (TR ITH) 801.2.3.4 85 A (W FATH) HESARLR T, Hk A ET
#H ONFI S, RiB“NHREEEIEIITER . SLEHIEFELNE  mbms b V0 SRIR | e | Dk
TR | IDR A | AL e | AR A IR | T A IR IBE L IELISE P BR W SN — S5 3R
[0032]  ARIE“BRIR” B BRIAH” BEARM BN - o3, RMPAEFERRT. RiIEHK
B a5 ER.
[0033]  GNRALEVIEER 3 HFR A ATEERE”, MAK T ESMHER TR | 8B4
AEAEE, B CEA S FT LUR AR E 3R AN R
[0034]  RiE“#Zj% LR[EERZRHEH” REARANEYNE. SANA¥ LA RZNHE
5 0740 20 B A ok B AL S ) I TR S 2 2 AT SR O BR Y VIR A T AR RO R N R 2, BT
AR R E DR SRR AR, 2R . EFRIFGR. EA R R EBR. &
Gh, EEPBER R 0, HE AWM LR aiEm g Bl (i
) st EBE (s ) UASEEMANEAR RN EE (Fun{E HHiEE s
TR BT EER RN B ERAR B ER L FHER R b R AR R 7 R AR 2 RO %
FERFEAEET ). 0% LRI AN SO AEEA R T )R . C TR VER
PR MER L RA R AR KPR HREH R E . —H AR, ﬁﬂﬂ?ﬁ&
HGRWLY T ERER. Wﬂﬁ&z’féﬂi R i 1R 2 A IR R £ A5 AR TR TR ES (camsylate) JBKIR
BOEY AR R AR R AN R L R R R + R TR IR
KBS L . 2 RS AL L IKIEEREL (estolate) . ZTHERZEL . ZTHEEE . FER L . B O
B FEFER L (gluceptate) \EFMEER 2L (glucoheptonate) \ I ZI MR 36 5 R R 5 H il %
M Xt a - R ZBFEEEFEREL (glycolylarsanilate) R FFER L. C8

14
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FLE)ZE — Wy & (hexylresorcinate) . #§ .8 (hydrabamine) .S RERZL. ShER L . SR
#h2-RBE - CRRE REZFRE .Y R ZREREE (isothionate) \FLERH: \ FLAEER
i AR EEK BRER AL ERMRE DR N IR 2L A RR 2 FITATR £h . F hefi
MR Eh PR ERANIR 2 VR IR 2E . 2 ZRIAIR 2h R TA AR £ VIR B IHIER 2E L N- Eﬁ%%%ﬂft%‘f N
M. EEZ?%E ?[‘&f (XMRZERREL / embonate) RAIER 2L 2 BR2h  RIRER h . T AR ER Hh

3- FFENER R IR L / T HERR AL I RER R TR ER 2L R L FLME B R 26 W@zﬂ‘ K%
iR @ﬁﬁa R R SRR VIR S R TR L LA ER 2L VAR AR AL (teoclate) .

HEBIREE . = ZEBULY) (triethiodide) . T—4BR ik BRI (& 4140, S. M. Berge
% A, " Pharmaceutical Salts” , J.Pharm. Sci.,66,% 1-19 T (1977))
[0035] LA KEHHIALAE Y CLEE M IR, S ] & H B4 BRIEE ¥

Al VAT B LR BREK (KEY) SEVEHF. 78 El’JF?‘J%%B@SEW@%Z@é
VIFHNEEY.

[0036] A& B HIAL-E 40 W LART 25 BOE ¢k Py AR A VE A P 4L & 7 R it
[o037] HAENX I HHLEY

[o038] A KEAIEMEAAER I MHEY.

[0039]

()

[0040]  FEPH FHACRIEE K o | R Lo Py 2 ftF o RV AR, AT B A5 A P BRI LS
), Al M ECS AL E A S, N— D ERE A B ARG RS 3 SRR 2 Sk AR HERR, B
5 SLAE TG (B SRR B SR P YRR R A RGT . IR, RAHGE (disclaimer) B
FEH 252 ERlE2 R0 AR . 2 R B A AA L AN TR X B S 1A R Rk
FEER A ED .

(00411 AEHIRHAEFER I LAY HPTHESGEH.

[0042] R'iEH -H.-C_, BtFe. - (C,, H ik ) 1 —CH,~(C,, M) . LM, R'IEH -H

1 -Cog bk, HERFEMEM, R 2 -H
NHs
lo043]  R*#%H H.po, )\ o FeEE Hal .- (C,y B ) . —CH,— (Cy, FRREE ) o~ (CHy)

o~ (EREARH 5HE) fn (& 75?’/"—/‘% B N.O 1S fZ% 8 T HAE LB 5- 51 6- 7T

N
AT (Libe, 1 B8 Hoo, L ~Coo B2 (OH) - CIEBARRIHE) - (SHE

A=A AN, 0 F1 S f9% B F TR BRI 5- B 6- TTZRHF ). EE BNk, Rk H—
Ho=Cog it - Z53, 2 R 29 -H BREMER . xTF R, REEHHUR 2 A EE L R TR
IE BYALE I AT o

[0044]) ATIEEUARE F BEFEEEARPOHFH — AN ANARERILHIE S -C, 47t
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K. - K& ~CN. —CHal,\ - J53E. -NR°R” Il —CONRR", HRfCIE ML Sk B —Cp, fdE.
[o045] R #%EH -H;

[0046] -C,_ e ;

[0047] - (CH,) ,~NR°R® ( % TiZEXCZE n %0 0 B 1, it N 0) ; H

[0048] - (fEILHURH) 5- BY 6- STBRIFBRIR, KPR A SR EL—PMEAN. OIS
FIZRIRT ) o ZRIRAT LARAEA B PR B A MBI 0 2R E  WRRE RSk | SlURAE .

[0049] ﬁiﬁiﬁz LIAERAIESE B Hal.-C, e % -NR°R. - (CH,) ,—OH. -C (0) -NR’R*’. -S0,
-NRR'.-NH-C(0) -0-R"'.-C(0)-0-R" &K £/b— 1L E N.0 F1 S %A F 1 5- 5X 6- T©
IR (R T BRI S REUARES , 1B A B B A2 IR0 9 Mg e ke 3k — SR ) o

[ooso] HEMERERE RSP, R %E -H;

f0051]  —C, Fid ;

[0052]  -NR°-S0,- (CH,) ,~ (fRIEEURAIFS 2 ) , H P AR EAR Bk % B —Hal R —CF, ;

(0053] - (AREEUARM AR ), H EP}])nZEEM‘:%ﬁEﬁtﬁﬁ H Hal.-NR°R', -C(0)-0-R" ; H.

[0054] - (FEEHURR) 5- B 6- JudeIF, KPR AT EEES—EA N.OFI S IR
), Ho Frid VR ZEAL %% B —Hal .-NR°R'®.~C(0) -0~ R“ MERZL—NMEENOFMSH

mJ%T%E(J 5- BR 6— JGHI Qb ng £E Wik vE Bl — IR .

[0055] FE—ANSEHEFH R FI R AE—E A AR,

[0056] FERBMSLHEN FH R IR SE—EA R EZER,

[00571 R*& -H.

[0058]  R®3%&H -H &} - (CH) - (fLIEEURHI 5 3E ), PRk, R 3% | -H 8% — (CH,) - (/F2EHE

RIP2EE ), EEFREM, R £ -H. ZER° FEXF n0.1.2 8¢ 3, ik, n k0 8L 1,

BiLEHN n 1. XF R EAIEE B -Hal F1-C,, Fedk.

[0059] EBMRELHEHES, R —RERT T E -CH,-. I 2 & -CH,CH,- 8 Z ph

B ~CHCH-, L r[{Fik 4% —C,, keFe. - ) . —CHal,. —R°R". —OR®, -CONR®R", —SO,R°R’. 7 H &,

ZL I EEA

[0060] R° & @ -HF1 -C,_, kedk Hlank -H.

[o061] R iZH -HA -C_, hiFs.

[0062]  R®i%E -H. ~C¢ ke - (CH,) ,— (fEEBUCAIFEEE ) . -S0,~ (CHy) .- (AR BUAE /5%

#£ ) | =S0,- (CHy) - (fEEEUARH) 5- & 10- JT 8 - BRI, HE B/ E/D— % E N0

SHZEF ) —(CH) ~(EFHZE/b— B N, 0l S FIZR R T MR L EUACH 5- 5 6- T2

) (PR3 AUREE Bk vE bt ) , Hh priR B L B —Hal . -CF,.~C, HEFEF - (CI,) - 75

. fEEREDUD, R ATLURE -S0,- (CH,) - (AR5 E ), K n RN 08 1,

LR 1.

[0063] R®i%& [ -H.-C_, HeEEHl —C,, Wk -NRVRY,

loo64] R iEH -H.-C_, feFF1 —C,, WhEE -NR'R",

[ooe5]  R" #%& A -H.-CF, fl -C,_, Kidk.

[0066] & ~m K 0EL1,

[0067] > n FIrihh 0.1.2 8 3.

[o068] AR EW T LILLAYA YRR ER EEE, ridZ5WaE &9 (%,
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HME P E TR MR HIR / Sk,

[0069] AKEAMWEY T ELSEHIIERERA, BFEOKR. ER. 8 W . S KNS Bt
FER, I nFR KA UL 8 B BTN AR B A i 2. FEANILE OBk 2 B A4 it
M. REEAREFENFRNZAYSH, FEEMNPHI— S FEREFEERENE
Yy LA TR 4% % BA Ak & 4 B an v AL 8 P 1 PR AR

[o070]  [ElUk, H 3% b A Rk BA Ak & P B ) AoRE 3 B BRIE ST VA L SR B A ) R
R VBN R RAE R EE T PRI E AT (band-aid) GEIRKE (retard capsule) AR
ERGEREHIT o U1, RS RAK R G BV VR B R VL HL ALk 1k B PT ] lE
F1 vitebesole,

[0071] HrAILERIAH FHRAXRRAL DN AYEREE T EHTRMNERFALE
T TC B 7K TR B o B R A T BB o1 & TE B e VR ST R ER 2 BRI B R ZEFTE 1B
T, REE BB BRI N R W ) B2 R . A, BB RS BURE B
BRI BN B S B HIWK - /K E R AT A A i 218 2 uiB
WO R ROE HEEMEEY . RIEEFSE D . Dk Ak B LA Y %
Repuik, Bl 2 AT E B A, BBRARE (MRE5HEAWML ) BFRPEMIEE
AT AR AR B2 B IR R

[0072] gy BV SV VR B K B P A8 2 R AT A A I BUR SE G TR B R B FE (B AN R T
FNBA B FI BT ISP E BB 0 B e BT L R AR B R . LA, AT
BRWPEECER VR 2 S AL N T ST S A .

[0073] & —Fh BSR4 & AL -G 0 T8 BE AT VE ST I & R K BT R B R AE R AL
EVBAREFERG &M LB ESHEHP  HERKERTR. N TIHREBLH
WA, BDERE FIRERE S TR T iR R HRBRFRK A ErT s
MR AT BT R RS E A . IR R B PR 2 PT RT BR A vitebesole. ]
X RHNEDR SRR — AT iE 8 T 53R K5 % -

[0074] &) K5E5, WFLHE . H R B, 4 L AUV EE . N RR AL L REIR S MR VIR AT 4E
R REFEALR BEIEARER B LGRS ;

[0075]  b) JE¥EF, anEE R EREE B A (EE AR ER A5 B AR ER B B IR IR . AL M R AR ER
HimES A IR Mt = SRR

[0076]  c) AR, WIEK AR FREA MR FEAEZM . L EBR AREFE
W R B IGNE RIS

[0077]  ZE—ANSEHET R, SIF A F O MR AH I BHFIEE —Frak 2 MEE T 51k
a3 TURALTERY BB RN K 30 ATBCR FAH R0 TR E DR B IR . S LK.
WL BBE S | MR IR SR 3 R ALK TR TR T 2R B RN AN B R

[0078]) WIREMENLHEFTRFENBAARANLEY, MAKAEHFEHEER
33 ) DL R RN TS AR SR S I R I R 5 2% 2R 5 55 2% sl W e 25 /e A, P ik o
AFFNM R FR PG /AP &R O EREW 1,1,1,2- I Z%E (HFA
134ATM) 8¢ 1,1,1,2,3,3,3- LR ASE (HFA 227EATM) . —SALBR B —F0E & 1.
FE 2585 IR BE 38 28 BB B3 VT 5 A A R BA AL A 4 VA i SR T VL 18 I A58 ) 2 R HE 3 )
WIVREYAE AT, Eom] BAh &8 g, 9 an B K L ARSI = T BR IR
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[0079]  H fih i& & #) M J¥ 5 ¥ 7E M American Pharmaceutical Association H iR
Handbook of Pharmaceutical Excipients P #k3, iZ3C#i@A L5 HIFALI.

(oogo]  MYEEME, IRIBMIAEN = EFRE M —P A RALEDIRT R AARE LI KE
MFIETT BE G EE N —REFRRESE, FEARRFEN S MLEYLLE| KBTS
B MERLY o X IE 24570 B IR E A R VR E IR e B A . AR K B HIVA T M BT
FHPERRBPUEYHIRIENELO. Ing 24 1 WEHERD (RIAKBELEY) / kg FE
MM . EE, EXRKAMNEREP, IFERLMOXNZEATEEN 1.0 £ 500mg/ke 14
B EEEN 1 £ 200mg / ke BEMNENARALEY. AAKBALSDIRITHFER
(B AR YE 7 VAT o T AR S UL R AN S 1 28 3 R DU R 57 4 B I A Y T AR [ o
T HEBEIT ER B — MU L T B, BRI A O IRER 100mg E 200mg A1k
B, R THRRINEREN / BB TRFRENYNEE.

[0081]  NASUE A, AEFUEMNE THEYWELHERETHARSE. —RM S, R
M B miE, wladEd 2y EmseE B mE:k NS ER s, MR HgE N
Ja s ange ik, MR 2R K. HEH, S RA B SE N A, WA 50ng = 1g/
kg AE 1% 100mg 2 500mg / kg FEEEAMARBAEY, TR X G msb i, W)
FEFTEREH 10 2 100mg / kg fAE.

[0082] Wi A AL T & ER] HAK B & WA T B RISE IS, R4 AE0iE M it i B8
RIEA R AR SR TR AR TR . EXEER T, RikER UL AR
PLIEFR APUE TR &N AR A EY . ik, §K—IK0. Ing E 1g/kg 4 E, I
HEHb 10 2 200mg/keg A E., FHLEXMEAEZ R LS NRERENLER SWL. B2,
ERZEBOT, —B Wi R / W5E, BB EHAARBILEY. 7EXEERT, ik
FREAZE—FENIKANEY — IR IR ZIREITIR.

(0083] A& BHEIAL & e 5 AT F T8 97  BAR B TBG  B e . AR5 ) PR 72 S s o
PRI, FAIRERIREE R MR LB AFEEAR T HER IR (Poxviridae) B HHE
(Herpesviridae) « f# % = Fl (Adenoviridae) « k48 7% 5 £} (Papillomaviridae) . £ %
S E Rl (Polyomaviridae) . /MHEEEl (Parvoviridae) T &Rl (Hepadnaviridae) «
W FRFE Retroviridae) M%7 B Reoviridae) T4 B (Filoviridae) .
B K& 3 2%} (Paramyxoviridae) . # AR5 F £} (Rhabdoviridae) . IE 5 ¥ 7% 3 & 45 B
Wi EAL R SR (Arenaviridae) < 7@ WP B (Coronaviridae) 40 /) RNA 955 & Rl
(Picornaviridae) FF £ H TRl (Hepeviridae) . Bk F R (Caliciviridae) 2R
%l (Astroviridae) . I BE 7 B B} (Togaviridae) . H il BB (Flaviviridae). § 5 B
(Deltavirus) /R4 ER} Bornaviridae) FBLidE (prion) 5IEKIFERR. MLikH
2R B R W R ER A SR BIRER SR SRR SR ERBR SRR
W E R EERE R RRRE R /) RNA SR R SR SR SRS B S
i, BALIE B EASER SRS AR B IEMN .

[0084] TEFRAAHZPHEFNIH .

[0085]
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BAER ‘ .ﬁzﬁéﬁ%@maﬂpox virus)
|45 F i R (MollRNAase ribonucleaseum
B FEAt i?—%'?iﬁ%ﬁ:-ﬁ-(ﬂerpes simplex virus)

(0086]
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KBRS HFH(Varicella zoster wrus)
| E 488, % (Cytomegalovirus)
| EB # % (Epstein Barr virus)

| et | ABRAEATF
kA A 3LkARE
3 BAEA | B %
JC-Virsu

sl A B19 %%

EHFAREA 12 WA SRS
AT ffkf sk
, }_ A8 3R %A (Human foamy virus)
ST | 559855 & 1/2/3 (Reovirus 1/2/3)
| #45% A/B/C(Rotavirus A/B/C)
| # 5 35 % 345 #R # (Colorado tick fever virus)
YL@ EF $:H33% % (Ebola virus)
| B {42 5 (Marburg virus)
AR A FA FfBAE 1-4.(Pa-rainﬂueﬁié.vinus- i;i)-
JENE X F% (Mumips virus)
AT #F (Measles virus)
#9818 & H04k 5 F (Respiratory syncytial virus)
- |r#é3AE(Hendravirus)
BRBEF SR K S E (Vesicular stomatitis virus)
4% K % 7% (Rabies virus)
A5 % (Mokola virus)
Bk 3235 7 & (European bat virus)

0087)
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ERRAER

ﬁ#‘&iﬁ"«iﬁ}(})uxienhage v1rus) ]
A-C HARK#HE

| BT Sy % (Sakhalin virus)
B KAEL SRk & (Rift valley virus)

4258 F i # &(La Crosse virus)
R385 & (Hantaan virus)
%3 %4 (Puumala virus)

¥ %445 % (Sin Nombre virus)
FIRA 5% 2 (Seoul virus)

B R E-R R fu ¥ 5 & (Crimean- Congo

hemorrhagic fever virus)

3% 3% & (Sandfly fever virus)

Ak A

|9 & &9 3 M BK 8 K 55 B £ 5% (Lymphocytic |

A B 4% % (Guanarito virus)
3T F-# (Junin virus)

B % 3 %% (Machupo virus)
P8 % % (Sabia virus)

ézy'ﬁﬁ-(Lassa virus)

choriomeningitis virus)

ABRAE

b RNA At

AD HABE ALK
1 7 & [Echovirus)  #1 F & 7 & (Coxsackie |
| virus)A/B) |

;% & @oliovirus). . |

A/BIC B ¥ & (Rhinovirus types A/B/C)
AU X - (Hepatitis A virus)
#\ B35 7% & (Parechovirus)

[boss]
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| uSRAE(Food and mouth disease virus)
HARHEF 3K 9% % (Norwalk virus)
é_bﬁ%'—iﬁ(sappord virus)

ERAEA AZRAEL
WEAEF B A7 #77% % (Ross River virus)

AL T #-&(Chikungunya virus)

B K #(0'nyong-nyoug virus)
e RSB A% Rubella virus) , o
EomEs AL RE R F(Ti 1ck-borne encephahtls v1rus)

‘f__ﬁ‘%ﬁ—&(l),engue virus)

ﬁ‘#‘gﬁ;-ﬁ-(YclIow Fever virus)

B AR AET apanese encephalitis virus ()
B R LA EAE (Murray Valley virus)

23 5 % i K ##-(St. Louis encephalitis virus)

B F ¥ #%-F(West Nile virus)

GB AR X%
|5 AEA LR LUk
it tioh. 2 A # K47 % Bornavirus)

2k 3
[0089] ﬁcﬁ‘@i@, K H ztﬁﬁﬂvc/*%f*r WF& %Eztﬁﬁﬁ W 7I<13& “ﬁﬁ” @}3 AFLLB AL C
R EATRER (Isavirus) MRXIEHHEHF HE BB BB KRR
SEFFIRTT E’JXT%U?FEJ?L‘T LRI, i SR AETLsY (BREAZE).

[0090]  AnAF5 BB AZ IR PRI, A4 A K B 104k & 4 6e a8 0 A% B2 P IR VE 1, 45 BB iRk
%%B‘J*?&WW%é Tio EABH T, WA ENTEET IR PA B AR N-Rin#s, L2
WAL N UIBEYE . (B2, S EMIHBE AT AR — A B, BUR T 0101k &9 1S 1
e P I A A TR T . AR AN BRFTERRIPKAEYRA KRS HENE
M, T BB A AR TUREEN.

loos1] BT R I ML AW ARSI R A BERIHITE M P 88 & A3/ FF 1 FRET I8 I
VIS . Rk, £ FRET 2 PS5 e M RILE £ /04 50% B> % .
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i BT, B> % ARUEWAE RN ED B RIE RN IEE (vO) FHEL TR
SRR BIRD % Uk, L& WA FRET I E PRI E DA 40 u M BRI E DL
20 M ) IC50, HUm KHIHIRE (1C50) 24L& MFEI LS ENTIRE A TSI E
. 3 BAETER & oK 100 u M 2 E /D 2nM 44 B IR R 5 i Wiih RN E (vO) V5L,
[0092] HAAFNXIEIIMILEWRANPIRETIEER T BB &4 A TR CPEIE. 1
Eh, LS WAE 50 p MBTRILH 22 30% > % . X — A b, LAY EERES
-SRI MR AE N (CPE) MR Rtk A ZE T ATP A MYE S (Promega)
S 20 L b B RN R 22 G AL B 4 R A 40 0 7 o AR R Ah 28 R S B (RLU) #00
B A 0 JER YR AL FERE S T LARE X 9 Y6 B 6L (RLU) THBIWAISY , 4R J SehHE R B R S e B L BV T
HEATARMEAL, 7= 4E CPE Jik/b % . ik HE, 7 CPE Ml @ PAL SR IML EDA 45 u MV EMRREE
HL 10 MY IC50. FEEATNHIRE (1C50) AL EWAE &) £ e L Th 6875 T S
W& 5 HAETEE &K 100 u M 22 /D 100nM HIL5 B R E R 5+ B RLU W5 .
[0093] HA IT ML-EYI R PRS- BRSSP B RT §E B R A LA FFH Biacore 45
BIE. Biacore RARE THRARMEH FIAILIE (SPR MIAFEILR ., XMHHARHTF
T EM LT H 4B R T N4 SR Rk I EEal . SPR 8 F 15 —Fhde AR ER 5% A s i
MEED 5 FARIERRBRAREAR. H—FRNYE TR EARER, BE2H —MHRNY
TERE T2 B A s R . DMER A 8406 IR S 9 BAEM N & BRE R E R+
BN

[0094] IRIEFIE T 77 5, & HONL FURFR TR PB2 1B 45 & 454438 (CBD) 1B B 1R B E =&
TE OM7 fE B4 B F (GE Healthcare) IR L. HEART 10mM BEEREEZ MW (pH 6. 5)
P %% . {8 FH HBS-EP 22743 (10mM HEPES. 150mM NaCl.3mM EDTA.O. 005 % 3% [ vE M 51 p20)
e A TR E BT R A 30ne / ml EAFIKREF 12nin (AN TE, EE4
8000 RU( AHXTMa R EEAT ) HIE 2 LA,

[0095] X FAb-E4itiik, FH&E 10mM TRIS.3mM EDTA.150mM NaCl.0. 005% & HiE 4
) p20 (GE Healthcare / Biacore).lmM DTT.0.5% i DMSO &84T & M. BEFL-S Y
) 2mM DMSO fif 2% ¥ T 1. 005X A& DMSO I Fh 22 i (1. 005X TRIS / EDTA / NaCl /
p20 / DTT ;HH 10X i & VRA R ) AR, LUIAE] 10 u M M m &AL S PIR N 0. 5% DMSO.
m7GTP (Sigma Aldrich) F1SAV-7160 LL& B 4 oM F1 10 u M AR E

[0096]

[0097] HESBHGEFIRE M B, HXESEMSBAEGYME &R ISR

#E -20CI7F . Ei% L F30H, RU L&Y 5 PR2-CBD &4 KB 3 H—K 5 SAV-7160 LA

RU v ff1 45 & AH B B3t AT WG

(0098]  FfF &2yl 1Bt MIEME SN Fe2 iR 4T 5 2 B Bh s Fel ZR1BHma N 7= A4k

AW EBCARBIFEXT R AL (RU) SRABRRAARON (FETT) , Bl AE S mi 5y B2 467 R T 46 &40
23
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5WAKNEE . S RAE VI DMSO SE3GEAMMN, X TRAR W mMES R
FFERIEAE. A THEBERXLER, B ML. WEZMMBEPTEERN0. 1% E
1. 5% B9\ DMSO ¥ B FF HiB it 4% Fe2-Fel Xf Fel 1ERIRiTE &Mk, Rig@itAE
K Fe2-Fel Z 57 AR vE fi 4k E & Fel (554 S HI R 7Rk E EEA RS BAERT
MR . A T RBEAL GBI EIR /N, H8 28 2 i RV 3504 1 Wi 7 B8 47 5 73 7 B i AT AR v
1k

[0099] EIFEMKEVEIE N 200uM ZE InM ANE T EBANEEES NI KAEES
W (KD ) . KD {H9 50% 45 A S FIRT B BE 7 ELAE 4t & S-S RSk it & .
[0100]  7F Biacore JWZ+, L& 95 E 24k PB2-CBD M54 RULIE R EZ 15 RU, BAL
HHhEZ 7.5 RU. REFEEH KD) RIEAELZS0uM, BIRIEESL 10uM,

lo101]  AFENX I PINEYA S —MEZ I MAMA ST KEFHIRELih25
KA IF H IO R TR 697 R E « PLidetty, oA 254 o 55 — B w] B 36797 B 8L BT s
TR0, BALE R 55— R B FYA97 R S PR R R 254

[0102] K TFHIAYAEHIAAFFRES -

01031 (i) EXERAVIBERIE & & MEFINAE (KL m iR ) . REFIREZEBA
VIBgAM &I, 35 B AT CLRAT AT L ER N BB S5, 457 B Mo TATT o5 3 A% R W9 T MM U5« 11
% HZ R M I Eg &I 2 BREER (1) MR,

[o104] - R4F 51 PR 2 8 45 & 3150, I BLE BT LR AT A0 45 4 3 55, 45 B b (1 5 5518
SiEHEIR. RERESSMEFERBFER (1) BATLEF / 87 W02011 / 000566
N EY, R B ATFRABATSIHIFAN . B 51, 3 TR W02011/000566 H11k54)
FIE AR, BN EREMRIE LS RURMEYREST A At 5 HIFALR
o

[0105] W02011 / 000566 H4-&BRAFE R XXI) :

[0106]

(XXD

[o107]  BRHZ52%: bR Z 10 8 AR AT 25 AR R M1 S Be ) X 7 h A s 3k
Xof R AL A
[oto8] H
[o100] YA Z FR—AR -XR* WH— 2R
[0110]  ROJR'’ FIR'" % AT HIE S C~Co HiFE C-Com M. C,-Cy— HFE . - (CHy)
C(0)OH, = (CH,),C(0) O™\ = (CHy) ,0H. = (CH) ,OR™\ ~CFy.  ~(CHy) - B, ~(CH,),C(0)
NH,»  —(CH,),C(0)NHR", - (CH,) ,C (0)NR"*R"\ - (CH,),S (0) ,NH,+ - (CH,) .S (0) ,NHR'* - (CH,)
25 (0) NR'R' — (CH,) .S (0) R\ BGF& . ~CN. = (CH,) ,— F5%E .~ (CH,) -~ Z¥F5E , ~ (CHy) NH,« ~ (CH,)
NHR'® I~ (CH,) NR'R' AT ZEHEUAL 5
[0111] Rk E S C-Com Bl —CF, C,-C MBEE. C,—Cy- Hidt. — (CH,) - FifZE . — (CH)
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o 5L - (CH,) - ZRIRKEEEAN - (CH,) - 2053k R iR B

[0112] X% B CH,.C(0) .C(S) .CH(OH) .CH(OR'®) .S (0) ,»~S (0) ,~-N(H) -.-S (0) ,—N(R'®) -.—

N(H)-S(0),— —NR')-S(0),~.C(=NH) .C (=N-R'®) .CH(NH,) .CH (NHR"®) .CH(NR**R'") .—C(0) —

N(H)-.-C(O)—N®R"®) -, —NH)-C(0)-. —NR'®)-C(0)-.NH).N (-R'®) F10 ;

[0113]  R%#H C,—Co— BEE. —CF,. C—Co— FiE . C—Co e - (CH,) - FRgEk . —(CH,) - 2

Bgedk, - (CHy) - 5 2E. —NRRY H1 ~ (CH,) - 24752 LU ;

(01141  RFNR7 ST HhiE B C~Co- £t .C,-Com M5 . C,-Co HREE .~ (CH,) .~ R BEFE .~ (CHy)

o~ 5 ~CF, —C(O)R™® 1 =S (0) ,R"® ;T4 BUAX

[0115] R Marshik B C,—Co $EEE. C,-Co— #iE. C,—Co— 3k — (CH,) - FREEHEAM —CF, F

EHERA s B

[o116] n7EGMERTIER 0.1 F0 2,

[0117]  ZEWO02011 / 000566 ) £ F3CH, RiE“MEERARNEGMHEATEE 12104

EAREE 40 1.2.3.4.5.6.7.8.9 8L 10 MIURE, HEGMER TG ML E B &

W2 F.CL.Br 8% I ;-NO,.—CN.—OR’ .-NR’ R” .-(CO)OR’ .-(CO)OR’ ” .—(CO)NR' R” .

R’ COR” " -NR' COR’ .-NR” CONR’ R” .-\R” SO,A.—COR’ ” ;-SONR’ R” .-0OCR’ ” .~CR'

" R” " OH.-R’ " OH.=0F1-E;

[o118] R’ FIR" & BMSIHIE BE G HE JRE RE OB E  FR IR 5 & 405

BRI e BB — Y R 0 B BRI R AR AR

[o119] R’ " FIR” " {% BT bk B fedk R  BRE R I e T A

TR R EEM -NR OR” H

[0120] E ik B4t JGEE R E AR B ERE I RIRR S FHEA TS

5 AR R,

[0121]  FEPOESRABI TP TR (M2 B FRIEIHIF (SR ) Fisse s R &

I CERFMEF)) W R EETHMRITEMETHREP, R XL GYERT

AP BEEHERA . AT M2 BT EEH ], mE 25 8 2003 LR EIE M, 3 HX T2

TR A) H3N2, & RIEEZE B AT B A B . SERR_EFTA 2009 HINL FIZ=754E HIN2 B

BRXT & RISt (&NIBE LR & RIGRR ) A 25, B K 280771 HINL EERX B R ih=H

(& ZAEH WL MEENFEIFR NAD ) BAiift. X+ RE)hF, WHO R 1E £ REETY

2007/2008 4 LA K 5 5K 2008 [958 —FN38 = 2= 5 T o BT E A/HINT i 25 ¥ 5 K e

Mo 2008 VU (Jbek) AT EEFETERIE, L 95 % A IR 5 BikE

A B S BUBE . 582 H BT K 2 4 E K BUT B i & B m) th T35 4 b E R CRTAT B

BRI 73X — 358, UL B AR, XA YR E KA B M. A T RN ER

BOTERNRE, CHE#TEAREAEERAVAIRNTURSAYHN BB EZ =MA SR

WILHRR . ARANRA R 43 T4 A 10 & R e R f v & ER B0 1 7], R IREL LS B R 8 77

KRB B2, BAx FIXHEMEBEMHURBNM S, 2550 H UUE D PuE BiX A [
IR BE I8 T 1A X LU E PR B 25 1R LU B

[0122] VRRHRBRESHBNSFESERNREGHAERFEERIRAY . IHRER SN
B - 455 AL IR N VI BEVE T AL 5 BB M0 I 8 i & e B B E R B E RS A

YL, XPFRECARAL TR A E & RN A ETEE N BRI 298045 BT A8
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(X F iR RN 5 2RI “IE - #E VIEFEIPIMIIEX — L, EXHT)
RERIFF RIFIL R E T R 7 N . XFEAAYA S S BEARNY Rk E HEH i
SEHERNFE - W RF BT R EIERRFE.

[0123]  XPMEMA S HETE A BPURRER (BB RFAZE) PIRAHERIRED K, IF
Bl X b 51 B 1 7 BIAR <7 P IE SEIX LB SR AR A ] B R PR Y 25 M B - AR B VR . I,
BT G LR A VIEEFNE - £&6MEIF RN ET MR R (5SRERKET
XK ) HEABRIEZY).

[0124]  RZER A VIBEHNHIFRFANE — 556 90150 O 28 & BURE (m) X BR P9 VD v ML SN — &5
B S5 BRI E R 7 1 58 A BN I, XT T 2 W 4 2 F0 fo 22 BRI 400 5610570 09 B3 R
AR, T S 25 = £ R EUREE NI A ST EMREEHRNEEHEAES.

[0125]  (ii1) AEPURTIESR (RFRIHEE R FLE) MIHIFINAE, HXES (Plikie)
REWIHEFN A S AEANEREEHETTH. RBEHERSHBINHIF LN RS
FRIGHERF LAY . DURER SENNE - 46 FZER N UIEEE MEAT & s B A E
22 110 B T A B P Mgk 55 B R e . AR R e A ST A B Y AR B RS BRI S
A FEIGURFEEFOIFEIRIA A LS E R REER. XEE TN EEL XA
KA PR B AR TSR RPERMER 3022, 3T ZA 5 0hmEws
) B R HEEH . .

[0126] X EALVA G FEEBACK Y UK E I BN S BECE WFHE - xR
B BEIERRE. Mk, 3 FARBUREER PIHEF SR -SENsRNAEs. F () T
A (A BRI SR S LR

[0127]  @%, EBE—HWREGHMNEFKED> TV 5t B E ZANERSEINE
FK = >—M L EWAE

l0128] WA FXMAEMAESTENE AR EEHEAHFE/EARNRE T T TR
BEAEX (D miey. EX R BERES 1) M4-E%HF / B w020 11 / 000566 H
N ED.

[0129] WA FRXMERIWHEITIENE —HB R EHMEIFIEFEERR T WO 2010 /
110231.WO 2010 / 110409.WO 2006 / 030807 F1US 5, 475, 109 12\ FF 4k & 4 F0 fAth %
KB ERH T (favipiravir) RBELUY). R EFILERR B FREAELUY. UK
ZER LW wH EFE R

[0130]  (iii) REBHHINSMETREEMEINAE

[0131] WM ERAEHMHEF2ENBESHEREENHEAY . NHmEREEN
g — & & FIAZ IR P9 V) BEVE ME A7 s 0 58 438 400 151350 388 0 2% 01 0 35 0 R 7™ EE MR 39 T B
Y HFEENR SE BT X 0 5 40 ML 9 BEAR 19 RS BB A I 5 A R O 41 ML AN P B AR AR UK
(FlanmsE ) MEFREBAOASUEENRNAXEBIER. XREETUTESE XERFH
RPN S YR E S AR ERVIENZ a2 R, X iZA8KhimsE s
) B R HEEH .

[0132] XM EAAWAR FERKIYREFFRLERSRENFE - WY RRNE
WFHIRIMERSFIE . BRAh, 3 T A EHUH BT EAR IG5 RS BAMEIFINAE, € () T
BRI REEEMHEFIIL S L.
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[0133] @%,%H EXRENE—ANRESBHENHFNNEL—FHELEDERL—FHE
BfxEg I A -

[0134] KB AH[REME T EREFHIHIF (R A i B S B RE R I ) « SSHaEHL
A E B F AT KT (peramivir) .KDN DANA, FANA MR AR AT A o

fo135]  (iv) ZR-EEEMSIHE M2 BEMHFIMAE

[0136]  VRUBHR IS BEIIHIF 20 M R AN ERIEERT N AY. MR EE SR
W8 — 455 AR N D) BVE T 7 53 (9 0 438 T 0 1) 370 18 i 2% 1 B 35 08 AR A P EE k55 7 5
RRYe, BAEENRE B BT X905 55 41 AL P SEAR I 2R A BERD I S5 AN B F 40 B A R0 AR B B B ARAT |
JCHER T M2 B TR EAFERIA-E U E BRI 7 R EH . XR2E T LU FHEE Gx
NEEZE B RIPLR B Y RN TR R AN 253022 W5, HXTZA A MPiEE I
MR B R R E .

(01371  XFhEHAPAN SHRBRMNY PURE FH E S B E N FIE - WX R E
I RIRIE SR . LEAL, XY FAEBUAR TR IG5 R A BMEFAAE, £ (1) TH
B A BRI S R

[0138] JEE,EB LXERENE-—HAMNREHEMSHFNZEL—FMILEYS5ED—F M2
EEHFHIFIAE

[0139] R EfAHLERZE M2 BEHIHIF CReRlHh T M2 JBIEHEIF) ) « LHRIEERIFIZ
FERIbE ZHZ .

[0140]  (v) RAEMEFE o« WEFEINHFINAS

[0141]  FBRBRSEINHF 2N RSB ERIEENH Y. NTHRERAEN
Mg — &5 A FORZ BR P U0 B v P 7 oo B0 36 458 1k 00 o) 50 o8 ot 4% 1 1 35 B P M 7 EE b ik 59 7 5
SR, B U SE B X A M N BRI R A B IR S AN R B 4 A B AR OUE o« BIRRE
ERMERIMAA U R ERRAAREEN. XEETFUTHEL ZEAREYMHURE
R B 2R RERVIERZ ) F M 5, EXNZA S WP 5 hacE Pl B R H
EIEM.

(0142]  XFR S MY G T BUBR Y FUA B FH B L R B E & - R R E
UFRIBIE AIRRAE . BBk, X T ASESUREZ LRSS B SIENEFRAE, /£ (1) T
R ER S BEIDHIFIRI B .

[0143] JEHE,EB L XERENE -—HMNREBIMHFNEL—FILeaWMEEDL—F o
I FE BRI A

[0144]  REMGHRE o BEFEFEENEN REAHAK o FHEEEEF) . SSHaERE
IR T Chang % A, Antiviral Research 201 1,89,26-34 FHIE.

[0145]  (vi) R-EBEIEIFN 5 MR ARAE

[0146] AR SEINEF SRR SBIEREENHEAY . PR EREHN
g - &5 & A BR N DBV A s B I B M 0 508 o 6 1 B B0 AL R e E R 55 R B
YL, HA AR AT X0 B A0 B P AR 2R A BRI 5 AN R A 48 Mo gt L B BB 4 A 1R Bt
REIEARRINHEIFIMHE U EhER A EEM. XERETUTFEE XU ARZEIE
PURBEAYRNE TN F/ERNEMNZ D 2EM R, HXHZAE NS E R A
W RIHEER .
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[0147] XMEMADAR FRBMAY TR EIFELFHBENFIE - MY X RFNE
FRIRIERSRE . 6L, 3T F A EPURS AR REIF S R BIEFINA S, &£ () T
RS EEMHEIFI IS SR

lo148] @, EH EXRENB—ANRABINSFINZ L —FEYE S — M
W D—MEEHAE.

[0149] KRB AR 2 55— PP RUBEEPR I EC A . SEAFEXT HEVR IR B R A | B E A 1L
B, 140 Fludase (DAS18 1) . siRNA FIHHAHIIR B TR (E 5% SHIHIF (ErbB BEAR
B Ab] BRI MAP J4B8 . PKCa A+ 210 ERK F S SEE AR TIE (FEFH) .
lo150]  (vii) (PLiLUiRE) -G BEIIHIF 5 BIEFRFIER R/ MMEIER] (adjuvance)
B (HLAEE BN COX FPHIFH) (fFan COX-1 / COX-2 HMHIF. ik F M CoX-2 Hl
7)) e R A EEMEIF . EP Boid (R 5 EP4 Bok ) (2K ECA R / SR BREEL A ()
un CB2 #zh ) WA A . MBRBRSHIHFIRERRAMNEREENTE Y. Xt
PUM R S BENIE - 455 TR P VTS A S R B SRR g L L w S 2 E A 8
T E LRSS R G . BT S B X B 4 AR P SR AR I 3R S B0 50 5 R AR AR P IR
/MBI ZEFIR AL B DI A Rm B R i R FE R R e SR ISR S LA
W RE R 77 2GEER, B IX AR R 4RI S 2 A FE H/E R VIEEFI 29 3 24
JU HoHZ A A BPUR SR D FH B i R E A .

[0151] XM E ALV FEERMY FREHE LSRR ENNE - WA XAMNE
FHIRITERRFE . JEAh, X TS FPUm S AR &I 5 R A BRAEHINAE, £ () TH
BB A PRI AL A A

[o152]  HAE@ERK II a9

[0153] FETXH&E=EAFEN IT HLEY,
[0154]

an

(0155] Y 3EM#, BRAERHARK, ENEAGHPHARIERFEX 11 K697 Qi
ERTEZ M GEFLY) 2 BT ET P B R SN EE R R A L BREEX B
AR EREY .

lo1s6] FEARHAF, XTFAFER I HHEWERATHIE L.

01577 Y &S.

[0158] R¥™ £ H -H.-C ¢ kiFE. —(CH) .~ F55. - (CH,) - ZX¥F 3. - (CH,) - ¥k - (CHy)
,—OR® FlI - (CH,) ,-NR®R®, fRikih, R & -H. —C, ki3 B - (CH,) ,—OR®, FEi% SE i 5 RIS
3% 75 I R*® 2 Ho

[0159] R i H -H.-C, b (CH,) — Ffedk . —Hal .—CF, fl -CN. fikh, R & —H.—C,,
Fe AL Hal (P Hal=C1) »
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[0160]  R® & H - 5EE .- 2% - FE -C(-R®) (-R) - FHE . -C(-R®) (-R®)- I E

N -C(-R*) (-R*) - ke, EMEMLHES TP, R £ -(CHy) - FFEBK - (CH) ~ RFE,

Hrp PR 7 £ / B 05 BTk A - N EE MU EE R B, BRI, RP3 & - 3K

Fe - NEE - e R, H ik —ANEE AN B EE R27 Motk B —Hal.-CFy —CNL—C, 4 47

% —C(0) —C, FEEEEK - (CH,) NRPR®, FAp R® F R Sz Mk B H A0 -C g 572

lo161]  R® & H -H,-C . FEFA - (CH,CH,0) H, fLikh, R® %8 -H M —C k.

[o162] R* &8 -HA -C,, K.

[0163] R MhSLHhi% B —C, KiFE. -C(0) -C, £E2 . ~Hal. ~CF,. —CN. —COOR™, ~OR*. — (CH,)

NRPR®®.=C (0) -NRPR™ F1 -NR**~C (0) -C, ek . fRukHh, R 7 ik B -Hal . —CF,.—CN.—C,¢

Ptk -C(0)—C, $EFEEK — (CH,) NR°R®, FA R®® 0 R Jar ik B HF0 -C S FE o

[0164]  R* F1 R* M7 ik B -H. ~C, KeF. —(CH,) - FHFE. - (CHy) - R E . -(CH) ~ 3

FrEE—OH.-0-C ¢ $t2 . -0-(CH,) .~ 5 E -0~ (CH) .~ Z<FREFT -0- (CHy) ~ HipedE. ik R®

A R T IR B -H R C bidk.

[0165]  TERFUSEHETS =90, RP® 1 R® —#& 4 =0. —CH,CH,— —CH,CH,CH,— 5% —CH,CH,CH,CH,~.
[o166] p A1 & 4.

[0167] q & 0 £ 4,{fi%H, g A 08X 1,

[o168] 1 X 1% 3.

[o169] 7 bikiE o, FHE IR / SRR AR & — AN B R N AT LR AR E B
A E R R B

[0170] AFEZHBMEH, AAMEFRKX I ML SDREEMEIE ERNAEBLEMS
B - 454 45HI8 (CBD) R HIRINEMBIING - 56BN S &, R, el

BEETPREPB2 EE 1 CBD. {H2, 1h &4k N\ 40 M ik 3418 7] H B ia) /2, Bk Tl anik &

VIR EE R P B S A R T B )« AR AN 7R BT SR IR L& R B (RS R G 18

HEIE M, T B EB SRR SIS,

[171]  FEAREA K FARITERE T, SFHE SO S8 X A G AR A R F 2 815 W,
. RECEERERMIEIT SR A KN, (B2 N IEEE KRS AR A NAIE
YRR TR L SR, FE L, AR AR TEX A T SL A R H R %

PSS, X BB R E AR N 7 2 H BRI,

[0172) R 2 SEHE AU AR 3R A & B, R B2 B A Sy BR 1A & B B e L, T A % B O Y8 [l 7

FEFME LT B Bl BRI B K BT7R o

K15

[0173]  FRET #% B2 VIREE LI 58 -
[0174]  #01 Dias % A, Nature 2009 ;4 F 16 H ;458 (7240),914-918 HFTiR, F= 4 3F 4tk

BUE VO R P I BE YE B A 535 (TAV) PA-Nter FEX (REER 1—209) . HiZEA

YS#RT & 20mM Tris pH 8.0,100mM NaCl F110mM 8 - 3%2E Z Bl P 3£ 4E -20C It

17 540 R

[0175] 5" -FAMZJGHITN 3’ -BHQL ¥EXKFIHIXNENRICH) 20 THEE RNA L H B 1R

it PA-Nter FIEZRR A IS IR ME DD BIRO KA . 3¢ RNA R I 0 B398 S B 3k RFUBE L,
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FHERMESHEM.

[0176] A MZE AN FRE T84 20mM Tris-HC1 pH 8.0,100mM NaCl, lmM MnCl,, 10mM
MgCl, A1 10mM B - $iFE ZEE I B E M+ . PA-Nter (B E X 0.5 MFT 1. 6 1 MRNA
&Y. W PR A YD T DMSO P, 185 DA Pk B Sk T R G EAT IR, 7242 0. 5% 19
B A HIARFL DMSO R/« FTEALEPTEIZIRE T ARG T, CATCAR = AT vk & 34T
Re WEF 0. 1uMAE SAV-6004 FEZNES R,

(01777 —X )\ B 384- FLIHE R EWR (PerkinElmer) KIFLHPIRML 50 1 GHLEY
PR . TEURIN PA-Nter BBEWE , R B B HAER AR T2 Z B P K 1.6 u M RNA
JEYZ BT T ZERIFE 30min. B)5, EHAR LSS (Synergy HT,Biotek) A7F 485nm ¥ FI
535nm KETHEA T ELY)E] RNA KB LES. 4635 MREE T ahh ¥ ma g4
35 #b. {HALE 20min B (8] P B9 965 5 SR R T H IR I BN WIEEE (v0) » R RE
HENEYAIERFESR R vO AL T RS RFER K % . LERAIHIKE (1C50)
RAESUEMEN LN T H MBI ER, 7 BAETBRE AR KX 100u M EE /D 2nM
MIAERERFIPBHWIERNVIER (v0) HE. HMREZY (CPE) JilE

[0178] % A f%3 (IAV) 3£ 8 American Tissue Culture Collection (A / Aichi /
2 / 68(H3N2) ;VR-547) . @it {f# B4 Mardin-Darby R'¥ (MDCK ;ATCC CCL-34) 40H1 b
BT R R B AR I BRS04 & VR B L% FE A i Reed, L. J. 00 H. Muench. 1938,
Am. J. Hyg. 27 :493-497 " ATk K 50 % L 25 37 L) B (TCID50) 43 Hr3kifisE .

(01791 FHAEH 10% A4 MIE (FBS) .2mM L- SEEEF 1 %HAEE (FiEkE PAA) 1
DMEM / Ham’ s F-12(1 :@ 1) 53834 MDCK 4BfLL 2X 10* N4Hf / FLEEF T 96 FLIR T
HEIBRYL, B MpAE 37°C.5.0% CO, THFE 5 /MTUETLER LB~ 0B ILSHE. ¥
FFRIIRAL ST DMSO 7, 3B % LA 25 w MAFN 250 u M IR - ZE S TEZIRE T ATIH
TGO T , B A m Pl S IR AT IR . e BB TR R (£ F 5u g / ml fif
FEM 1%HIAERK DMEM / Ham’ s F-12(1 @ 1)) FLUEE] 1% KR LR FL DMSO IR E . ¥
REMEEEME TR RE (58 5ng / ml BEEE. 1% DMSO F1 1 %Hid i DVMEM /
Ham, s F-12(1 : 1)) FLLEE] 0. 05 FIER LR H MOD) .

[0180]  FELREEFREFFIA PBS FI— MBS BTG, BREALEY — A g+,
EATHRIENERE (BREAFERSEENEAT) LR, AMARZER. MK, M
NBEP I, —NHHIHITE NI, 7 37°C.5% CO, TIRE 48 PG, F Biss maz
MR A TN DTS AR RE . 85, CellTiter-Glo RIt4I A
7EIME (Promega) TAE AMINE ST & LB/ MOER, %650 1 ERAFIMAZEILF,
HIERMIRE T TRENE (5nin. R, % 600 | BREREAE PRI B4 H Synergy
HT #R E44088 (Biotek) WE K (RLU),

[0181]  {F AR G Ab 32 1 40 i 15 22 SRk e A 2 B4 40 A9 R %oF 40 B v 1SR YEI L & 1)
B M B o TEMRTK B T AE ST S (KT 80 %6 (04 Bkl 400k 40 M 35 1k 19 L U I B 33047
B .

[o182] AN EYLEFHREN FRAMRBEERN (CPE) KR FE NS B kb
FEAAE SRR MmN (RLU) #0200 b A0 35 A RE S AW N2 (RLU) , 4R 5 ot AR S B R SRR e
HIE F AT R AL, 7= 4 CPE 182> %6 o 4B KIMHIWRE (1C50) B S MLEMEl Y st
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WThEE TR EE, 3 BAETEFE A B K 100 u M ZE /> 100nM K4 ERE R 5 H RLU
i) R - o

[0183] Biacore JljE

(o184]  ARIEHIE T H R, W& HHNL BRI PB2 B4 A 411 (CBD) it fx B BX[E &
& OM7 fERE8 B /r (GE Healthcare) WMIRME L. RO T 10mM BEER ER 25 /¥ (pH 6. 5)
FR R . {# F HBS—EP 243 (10mM HEPES. 150mM NaCl.3mM EDTA.O0. 005 % 2 [ v P57 p20)
E AR TREZEMSITEMNR. FHA300g / nl HEARKET 12nin BEEALE ), KB4
8000 RU ( AHXSm S 8247 ) B ALK F .

[0185]  XTTFAL-E Y%, A7 10mM TRIS.3 mM EDTA.150mM NaCl.0. 005 % % &t
57) p20 (GE Healthcare / Biacore).lmM DTT.0.5% DMSO HIiz1TE M. B EMILEY
(1] 2mM DMSO & & & T 1. 005X <4 DMSO [fIRE S22 vh (1. 005X TRIS / EDTA / NaCl /
p20 / DTT ;10X fi & VRAHBE ) AR, LLER] 10 u M S &5 YR F1 0. 5% DMSO.
m7GTP (Sigma Aldrich) 1 SAV-7160 LA-& & 4mM F1 10 u M B¥REE FH/E S AR B Fa e MExt
M H&TEMS RGNS RIS SRFEE -20CIEAF .

[0186]  Xif T2 by, Bk M IE M Bhith Fe2 ¥ 2= 41 ¥t 5 IR 3hith Fe 1 3R18 R L 7= A= 41
X ue N B4 (RU) SRAREE AR (BEJR) , FridAHXT m R s, Bk T A SRS & . 5
O BRIV TR DMSO 5 BT B RSN, 3 B T B A4 8 7 40 T 7E 2 BR 3 S MR
FIHARR .. b T RERIXLE R, B RHERLL . WEBZMETPEEN 0. 1%E 1. 5%\
DMSO ¥ /& , FFil i3 44 Fe2-Fel %t Fel fEERVF E &R HEMZL . RS EEMEMNA Fe2-Fel
E R AR AL L&A Fel (554 B FIE T4 ES MRS N . A T R
AR ER /N, ¥ 428 iR RS SRS 1E B e B SR AL o3 F B AT AR AL -

lo187] EITINEATEE N 200 u M E InM IR ETER A S SEKNSE A 56771, k 1
SERETEE (KD {E ). KD{EHN 50% FISEA AL AN BT IR &, FF 8 PR 46 1 ih 2k fl & BBk
E.

[0188] HEx D KE

[o189] xEEpAE T

[0190] 0, N- " FE R E R EE

[0191]

1.K,COy, EIOH,RT o f
| ZPhMESIH, TEA CHCLRT  HN

TRERE (1. 5g, 1lmmol, 1. 1 {8 ) FZEPE (1. OmL, 10mmol, 1 48 ) . K IRSWTE B HE
5h, R E1HAK (50mL) . FHZEZEZEVESY (3 x 50mL) . BHLELRHBRE TR, o
e, BERR. BRAYAERT & T 2inl) B, AHE0C. £ES T HIZERE =
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IR EES (2. 3mL, 14. 3mmol, 1. 4 &) M=F.Z8 (2. 6mL, 35. 6mmol, 3. 5 L£8 ) . ¥ X
NAREIEEEBERE 16h. ETRREEF, K 2N 2EREE Gl MAZ T Q&P % 5mL) F
WREWIBRRY) . TEVIE, H OB, A TR, BEHENNLED, HEEKEK (966mg,
48% IR ),

[0193] ZffRl{Ak 11

[0194] 4~ & - nikpE -2- R PR

[0195]

Ly (coon, cct o Rr

[0196] f, g% 1

[0197] K EBLS (6. 7TmL,76.8mmol, 1.2 H{ & ) A E 4- & - b F —2- FE (10.0g,
63. 4mmol,1 HE ) £ KTt (270mL) FHIEE. HERAHZE 0°C, i = F 2 PEL%
(1. ImL) « HIBAAEFBRDBF 1. 5h, BRET . BEWNERRYAEPE (110nL) PHEE, %
REWEZENFE 0min, BRET . # 5% KRS HIER GomL) RIERSM L, HZBRZ
BEZEBUKAR (2 x 40mL) . AHUERE/KBEE (3 x 20nml) , BTHEREET %, ¥, Kk, 53
4- S - ALRE —2- FE AR, K EH R (10.0g,92%HE ).

lo198] BB 9 .

[0199] ¥ 4- &K - ntkuE —2- AEEHES (13.7g,79.9mmol, 1 B ) W T — F R P fZ
(120mL) F7K (6mL) BRI . MAZBEALH (6. 2¢,95.9mmol, 1. 2 1 &) , ¥R EWHE
80°C N 24h. VA A5, IR AW LR B8 (40mL) #&%E, AZK (30mL) FnEhsK (30mL) ¥E#.
BHEEMBR TR, ik, BTER. EEME, RNKRTS (RNE 15%0REHME),
7E 80°C FF AN B IRBITHIFFRF 24h. FAHRLIEG, REHIE, BRI R 4- BE
B - keE -2- RS AS, A EMRY (10. 2, 2% IR ), E S .

[0200] #F: 5% 3.

[0201]  #f4- BEEE - Mg -2- FERFNEE (3. 9g,22mmol, | M &) WHET FE (50mL) +, 0
AN10% w4t / k (400mg) . HBRAMEACESEN T TFEAERFEERN K. REH
RIS AT, A R EEE S, BRIEAL A, AEEHE (3. 0g,90%E) .
[0202] cEEplalff 111 f0 1V

[0203]  4-yR -MERE —2- FERFFEL - (TUE - kiR —2- 2 ) - BERE A 4- B2 - nlbeg -2- R
AR - (& - nibig -2- BEEE ) - Bz

[0204]
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w, L
IV

Br

45 AR TIT 25

1. {COCI),, CH,Cl,, DMF,RT o
2, BaNH;OH.HC), CH;ChL NEE, RT  ~Ngo Sy -OH

yx'

R4 AR L
| i
. DMF.H,0, 80

f‘iHﬁ
R4k K TV

f0206] LIE 1.
[0207] ¥ BEEE & (5. 1ml,58. 6mmol, 1. 3 24 & ) A ZE 4- ¥R - ML iE -2- F IR (9. 1g,
45. 0mmol, 1 245 ) FE &Lt (250mL) IR . HBIWAENZE 0°C, i hn — F P B
(0.6mL) » KRS WAESEKH 150, BRRET. HERAYHRBET &P (250mL), A
N- FEEFR L MR (10.8g,67. 5imol, 1.5 L& ) . £ 0°CHM=2 K% (18. 8uL, 135mmol, 3
B ) ENRAYIE SRR 18h, SR N BREREUN AR B (50mL) , T R T s
ZEH (3 x50mL) » AHLEAEMEBREET IR, ik, BR . BHARKY BT REEERE AR C
BERIZ R 208 (100 / 0 2 70/30) &ifk, B3] 4- 8 - g -2- FERIEE - BE - B, K
B EmRY (8. 0g,58% UK ) .
[0208] f/ 5?,—; 2
[0200] % —UNLME (9. 4mL, 104mmoll, 4 248 ) Fxt B HFEBL (99mg, 0. 52mmol, 0. 02 248 )
AZE 4- 1R - EIE -2- FERN A - 3258 - BEiZ (8. Og, 26mmol, | H &) 7EVYZRKIA (200mL)
PHIVE . W IREYLE 65°C Ik 48h. B HE IR EDBINKERE MBI (60mL) , F
LBROBEZEH (3 x 40mL) . HHLELEBREET 1, v, AR . #AKKWE S PR €%
R ORI Z R Z.Eg (100 / 0 & 80 / 20) £k, 1§ RSB a1 1T, Ak Ak
M) (7.8g, 76 %E ), &
[0210] fx 5'%, 3
[0211] 3% 4~ iR - mkiE -2- BB 2 - (DU &L - b -2- A ) - Bt (5. 0g, 12. 8mmol, 1
M8 BT ZREPENZ (41mL) FIK (L) KBEY. MAZEALH (997mg, 15. 3mmol,
1.2 198), KBS S0 CIMM 24h, AHIE, MIREWH L LB (4omL) FkE, FIK
(30mL) Fn#bsK (30mL) BEdk. BHELRME TR, S, ATARKR. HZNB, RNKRT
£, 7F 80°C Al RF B IKIBITHE FAZFF 24h. TEARRIACES , B AR A B P ta i  fF
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R CHE ZER ZEE (100 / 0 = 60 / 40) 44k, 153 4- BEIE - g —2- PR —(
A -k —2- EEE ) - BiiZ (2.8g,61 % HE) .

[0212] /’1_7‘5% 4 .

[0213] [ 4-BHE -0twE -2- FERFE (A -t -2- EHE)- Bk 2. 5¢,
7. 1mmol, 1 248 ) £ FEE (55mL) P HIEHIMATEALE (296mg, 37. 8mmol, 1. 1 K& ), %
BEVEZERH the AFMAK 20mL) , BREVERET. BRAVA LR LR
B Qonl) , B EHEHKSES, £MRET R, 5, ATEK. BHBRKYETIEGIE
E AR B FEE (100 / 0E 90 / 10) 4itk, BEIBPAE 1V, h L EHRY
(883mg, 38% I H ) .

[0214] B [E4AV FIVI

[0215] 5-(4,4,5,5- P4 A & -[1,3,2] — G0 2% ¥F [k 4 —2- £ )-3,4- — & —2H- it
WE -1- FER BT BE AN 5-(4,4,5,5- WY A -[1,3,2] ZE AR IR ke -2- %) 3,6- =
& ~2H- MnE ~1- FERAUT R

[0216]

L PdCi{dppt),. dopt. KOAs,

ARTHEY R A VT

(02171 BIE 1 .

[0218] £ -78°C,Ia 1. M EMN CHREFT - FHEEEE Bul, 12mmol, 1. 2 ¥& ) FEIUEK
RO (8mL) A A VR N 3— 8K - URIE -1- FERAUT R (2. 0g, 10mmol, 1 HE ) IS
Bk (8mL) PR . HIRESWLE -T8°CHIFE 1h, A N- REXN =R P LBtz (3. 9g,
1immol, 1. 1 25 ) VUSRI (8nl) P HER. HIREWTE -T8CHH: 2h, REHEERE
B, BAESEMA 18 /M. MIREVERET, BRKWA 8 (20mL) ¥Hff. KEHER
7K (10mL) «2M S EAL AR (3 x 10mL) 7K (10mL) F1EL/K (10mL) Phik. BHLEERBREET
fE, T8, AR RS WEIT R EEEE TR SN R R (100 / 0£0 /
100) £hi4k, 2 BB F) 5- =5 P pe L A 2 -3, 4- — & -2H- iEnE —1- SR T BE (980mg,
20% ) M 5- =5 P ATRE IR E I -3, 6- & 2H- nkRE -1- FESALUT BE (340mg, 10% U
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),

[0219] BB 2.

[0220] (A RS H) 5- = F P L BB R AL - & -2H-nkuE -1- BT B (340mg,
1. Ommol, 1 248 ) £ ZIELT (10mL) 1 HI¥EHBMAR — (SEEEE)- 50 (287mg, 1. lmmol,
1.1 4&). L8R (302mg, 3. 0mmol,3 & ). 1,1 - XN (ZFERRE) Z/RE& (17ng,
0.03mmol,0.03 H¥& ) FI & [1,1' - W ( ZRFERE) Z%&k ] #£) (23mg, 0. 03mmol,
0.03 58 ). KBEYTE 80 CHEHE 18h, 1B1)5, TIRIREY), R4S UE R, BT RE B I,
ERF CHRMCBR LEE (100 / 02 96 / 4) 4tk 18 AR I BRES (225mg, TO% UK ) .
[0221] —MRFEE A

[0222]

2.HN"P Ry NEG,RT
R2 HCI

[0223])  7E0°C, [FAIALAER: —2- FEEELEEEL (1. Ommol, 1 &) AE-E WL (8mL) P HIEE

IOAN—VE — PR LA B ER S (1. 3mmol, 1. 3 ¥ E ) . BMIRSWESIESRPE 30min, B K

2F. REBERK/VBEHET & FH Gul) F,AHE0C. HWM=L 3. lmmol, 3 K& )

MFREEERR L (2. lmmol, 2 B8 ) , KR EWAEZE R A 20h, IR REH), KRR W@

T PR ik A T E P ARFI R EE (100 / 0 = 80 / 20) 4ifk, BRMEILEY.

[0224]  sZjEf] L -

[0225]  3,4,5,6- TU& -2H-(1,4' 1 BXokweZE -2/ - RREEBG KR

[0226]

[0227])  R4E—RFEFFAEE 3,4,5,6- W& —2H-[1,4" 1 BiukngdE -2/ - PERELERELAN
BRI, R EMNEY . B EHENLEY, hBEK K 6% HE) .

[0228] MS:222.1

[0229]  Mp :200°C -202°C

[0230]  SCjEf] 2 :

{02311  3,4,5,6- 45 -2H-[1,4' ] BEMLREERE -2' - R (3,4,5,6- (U4 -2H-[1,4" ]
HRUMEMER -2 - BREEAE ) - BifZ

[0232]
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[0233]  ZALSVMERNSERES] | MBI E, LA RERRKE @BlE).
[0234]  MS:410.2

[0235] Mp :210°C -215C

[0236]  =jfEfA] 3 ;

(0237]  4- noobk —4- F - minE -2- PER LA - BRiRthER

[0238]

[0230]  ARHE—MRFEF A 4- WSOk —4~ & - ki —2- AR TRER b AN 0- Z LR IR EL
RBENED. FEHBENLEY, IEEHE 2% KE).

[0240] MS :252. 1

[0241]  Mp :200°C -202°C

[0242] %" ﬁ@ jzl 4 .

(0243]  5- MK AE —1- & - AENE -2- PRSI - 25 - W%

[0244]

[0245]  IRABE—/RFEFF AV EF 5- MERSHE —1- Z - niLRE -2- B IR N- R IR IR Eh 413
ZAEY . TEBPENLEY, AEEHER (2% IER).

[0246] MS:298.1

[0247] Mp:115°C -120°C

[0248]  SCHEL5

[0249]  3,4,5,6- PUE —2H-[1,4" ] BRALRER -2/ - SRR - B85 - B

[0250]

[0251]  MRIE—WAE/F A€ 3,4,5,6- U -20-[1,4" ] BRulbie: -2’ - REREREREAN
N- FEEEBRHRFRUEGY. FEEAENLEY, hEEHRY Q5%EE).
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[0252] MS:312.2

[0253]  SCJEf5] 6

[0254]  RenEWE -3- FEREHE - B - BiE
[0255]

/fsﬁ'

[0256]  ARIE—MAEF A AE A R -3- FERAN N- FERKRIRERB ML EY. 7 E
HEAERALED, A B BB AR 3% HE).

[0257]  MS :203.0

[0258] Mp:110°C -115°C

[0259]  SCjfs] 7 .

[0260] MMk -3- FERIEE - & - WAk

[0261]

[0262]  IRIE—AFEF AT Rk -3- FERAI N- FREKBBREFBZLED. 1B
HEIERWEY, hABEHmE (19%KBER).

[0263] MS :279. 1

[0264] Mp :120°C -125C

(02651 —IRFEFEB

[0266]
o g
A HOBT, EOC), DMF' RPN ORs
R1* "QH - 1'22
BNURS NEGRT
R2 HCF

[0267]1  [MFRER (3.6mmol, 1 3 ) FE-FFEFBLME (30mL) F K I HOBT (7. 2mmol,
232 ). EDCI(7.2mmol,2 & ), REMARLKIERLE (7.2mol,2 35 ) f1 = 4%
(10. 8mmo1,3 ¥ &) . HIBSWEZERE 20h. REERAWHEIAS/KER (20mL), HZ
MRZEEZEER (3 x 20mL) . AHLELMBSETER, LIk BTER. HEAKYE T RE A
HEVER SR EEE (100 / 0F 85 / 15) difk, BRIHFLEMILEY.

[0268] _%‘” EE 1@ 8

[0269]  4- FE - nikiE -2- FIR A - Bihgshieth

[0270]

o
02711 #RIFE—ARFEF B fEFE 4- & - kg —2- FERA O- ZERIZ B KB %A
Y. nERHENLED, W EEMRY CRUIE).
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[0272] MS:182.0
[0273] Mp:114°C -120C

[0274]  SEjEf5] 9 ;

[0275]  niLRE 12- FAEE I - BERE

[0276]
N A - OFt
..|_ i

[0277]  RIF—MRFEST B A AHNLEE -2- FERR 0- ZERIEHEREBRBANEY . HEH
HEMWEY, hEEmRY 63%IK=E),

[0278] MS:167.1

[0279]  SCHEHI 10 :

(0280]  6- FZEE - nifmE -2- FEFEEE - BihZ

[0281]

l0282]  #R¥E—MAIESF B fFA 6-
Y. o BEEPENILEY, AAEMEK T1%IE).
[0283]  MS:243.1

[0284] Mp :75°C -80°C

[0285]  SCjEf] 11 ;

[0286] 6~ A& - mMbiE -2- R LAE - Bifiz
[0287]

[0288] MRIE—MFEF B fFH] 6- & - ing -2- IR 0- O EK BB EFKB ZE
Y. HYE IR S, AT AR (83% I E ).

[0289] MS:181.0

[0290]  SCiRfs] 12 ;

[0201] 5~ %% - MHENE ~2- FERFHAFIL - B

[0292]

[0203]  RIE—ARFESF B AFFH 65— ZRZE — WLAE -2- IR O- FERIZ ML KB EZLE
Mo S EHBEOLEY, HEEBE TI%IEE).,

[0294] MS:305.1

[0295] Mp :155°C -160°C

[0296] Sy 13 ;
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(02971  5- ZKZEE - ik -2- R 248 3 - BEfE
[0298)

[0209] ARIE—MRFE/T B A 5- K FE - AlLnE -2- FIRFI 0- ZHEFBIE LR FBZNE
Y. mEHPERNEY, hABHER G4%EE).

[0300] MS:243.1

[0301] Mp :100°C -105°C

[0302]  SEjfiff] 14 ;

[0303])  3,4,5,6- PUS, —2H-[1,4' ] BEatkmedt -2/ - BESEES L - B

[0304]

[0305] ARIE—RFE/T B IH A 3,4,5,6- TUE —2H-[1,4" ] BkntbnedE -2’ - FERELEREh N
0- FELRBMIMIRBENEY . 7 BEPERIUED, AEEHEK C6%IEEK) .

[0306] MS:312.2

[0307] Mp:135C -140°C

[0308]  sCjfE] 15 .

[0309]  5-MtRgHE —1- F - AibHE -2- BERFTEEE - BfZ

[0310]

)
[0311]  AR¥E—RAESF B A 5— nibn it —1- 2 — b8 —2—- FERHN O- FE IR AR
ziha. SEHPENALEY, A EERKR G4%WE) .

[0312] MS:298.1

[0313] Mp:165TC -170C

[0314]  SJfafo] 16 ;

[0315]  SHrEnk -3- FERFEAE - BEi%

[0316]

o8

[0317]  IRYE— AR B‘ﬁt‘"ﬁ?ﬁﬂé‘m -3- A 0- FER BRI FBZLEY. &
AL S, MABHR TT%HE).
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[0318] MS:279.1
(0319] Mp :85°C -90°C
[0320]  SCEM] 17 ;

(0321]  5-AtRgEE —1- 3 - ALRE —2- BRI - FFEEHE - B
[0322]

[0323]  1RYE—MRAESF B A 5— MEAgLE —1- & — mEiE —2- FERAN 0, N- ZFRE R MR
] (R EE D FFzEEY. »BEHBENLED, AEEHEK (12%KE).
[0324] MS :388.2

[0325] Mp :95°C -100°C
[0326] =i 18 ;

[0327] SRtk -3- RN -
[0328]

[0329] HRYE—ARFE/F B {EH ﬁﬂi‘uﬂi -3- Eﬁ@&%ﬂ 0,N- ZFER G (RBP4 1)
REZUEY. FTEHBHENEY, FAEHE (36/04&1)5

[0330]  MS :369. 2

[0331] Mp :70°C -75C

[0332]  sCjfafs] 19 .

[0333]  SFendsmbk -3- PERRFEI AL

[0334]

O
ik S B on
’ HOBT,.EDCI, DMF " TFA, SO'C ) ﬁ
NH;0tBu:HCl; NEt; RT v - L
NRAOMBHCL NEL P 2 PEI 7608
2 SAV-6439

(0335] HIE1;

[0336]  fRIE—MEFEFE B Sk —3- FERAN O- AU T 2RI b MR S 3R 18 SH0E N —3- P

BB T 63 - BEi. 408 BRI &, B R 6% IR ).

(0337] IR 2.

(0338] A4 Framk -3- FERAT S5 - BikE (195mg, 1 H¥E ) M= ZE (4mL) 7E 50°C/hl

#20h. REHREMERET . BERAYHET ZMZE (onl) B, MAZZHE (GuL) .

Vo IR IR ZERERE |-, 38 i o o 1 E I ER B A LB 288 (100 / 020 / 100) 4h
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b, BRIBHEMALEY), DR ERH K (T0mg, 65% 4K ) ,
[0339] MS:189.0

[0340] Mp :160°C -165°C

(03411  SCjffl 20 ;

[0342]  5- MELRGEE ~1- 3 - nibE -2- HE R E B

[0343]

[0344]  ARYESEHER 19 AR/ (EFAH 5- mbrgpe -1- Z - iibng -2- FIRKEBZULEW. &
HHEERED, hEEH K.

[0345]  MS :208.0

[0346] Mp :220°C -225°C

[0347]  SEjfifl 21 :

[0348]  5-(3- FAZEE - KE ) - ke ~2- FiR 2 8E - W%

[0349]

g Al : OMe:
oL CTpR— ST ‘Nao:l. MeOH i BOSE: EACH DiE
o=, POiPAN Yy T Y ‘ TR N
B DRAERC N o7 , ‘HHOERHCL NEt; RT
E2. & T

[0350] ZF/ %; 1.
[0351] [ 5— JR - AiLSE -2- R Es (500mg, 2. 3mmol, 1 & ) AE—FHEE L AL (6nl) F
BIYABINN 3- AL ZEEMIBES (495mg, 3mmol, 1. 3 248 ) FIFALH (1. 05g,6. 9mmol, 3 24
2). HRAYHS 15min, MAT ( ZZ8EH) 4 (133mg, 0. 12mmol,0. 05 ¥ &) . KEA
WITERR RS T -F 100°C i 15 438k, B EE, BIREWEIAK (1omL) #, 2R 2B
(3 x 20mL) . HAEANELRMBRET R, T8, BRET. BHBRKYE T REEIEE . FE
AXCHEMZERZE (100 / 0F 0 / 100) 4itk, 183 5-(3- BAZEE - FE ) - kne —2- F
B s, AL EMRY) (380me, 64 %W ) .
[0352] BIE 2. '
[0353] WG HEE T HE (6ml) 1 H 5-(3- A H - 2K ) - ML iE -2- FE F A (380mg,
1. 5mmol, 1 &) 15 NEAFMIEHE (0. 5ml) FEEEFLESTHHM 20h. BEHF, EXR
BEY, BRI T K (6mL) F, i 2B Z B85 8 (3 x10mL) . RIGHFER | N
RERAL, F LR ZBEZEE (3 x 20mL) . BNLEATRERE TR, LIk, X ET, B35-C-&
R - 258 ) - mEeg -2- PR, AL EMRY (230mg, 64%UE ) .
[0354] JDEES:

4]
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s+

[0355]  AR¥E—ARFE/F B HH 5- (3~ RIAZE - K3 ) - nlkng -2- FEGH 0- Z IR RE Th AR 2
PAFZNEY . T EHIEMLEY, hEEmRY 60%WE).

[0356]  MS :285. 2

[0357]  SEEM 22

[0358]  5- [A] FEZRAL - MENE -2- FERFE - B - B

[0359]

- 1.(GOCH; CHLL, RT

2 NHBNOH HCI, NEt,, RT

[0360]  FRYE—MRAEFF A fE FH 5 R B ZREE - nibie —2- R (IRIBSCHERI 21 SR 12K
TIFIE) FIN- RERBRBBRETEZLAY. SEBMENLEY, FAEHK 1%
).

[0361] MS:319.1

[0362] Mp:139°C -140°C

[0363] —EFRRE C

[0364]
9 1
)L NJO‘M  NaH, Mel, THF, 50°C m,lL Copo

N

b
[0365] [ FRIRAEE - BElZ (0. 4mmol, 1 & ) fEVUSWKIE (5mL) A H ¥ ¥ n N S 4L 44
(0. 5mmol, 1.3 H{&E ). HIREWEZEBH: 15min, AN FEME (0. 6mmol, 1.5 HFE ). ¥
REVIEREEE P 50°C A 20h. BHE, BIREWEIAK (10mL) F, A Z8R ZEZEH
(3 x 20mL) . AHLELWMRET R, Tk, ATER. BHERKYE T REaEE FH =
SFHRAEEE (100 / 0) £ (90 / 10) 4ith, BRIHAEMLESY.
[0366] S| 23 ;
(0367] 6~ FAZE - nikiE -2- FAMRIFIEEIE - FH - BHiL
[0368]

[0369] ARYE—MRFEF CIFH 6- FE - ﬂtl: IE -2- AR NEESE - Wihk (FSErif 10 BT
) REEWEY. FBEPENLED, AEEMRY G5%WE ). MS :257. 1

[0370]  SCjEf] 24 ;

(03711  6- FIZE - kg —2- FES R0k - 3 - B

[0372]
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[0373]  #RYF—MRFEFP C i 6~ & - nithe —2- PR ZAE - Bk (FSEitfl 11 Ak )
g, RN EY. DEHPENLEY, ALERRY GL%YWE).

[0374] MS:195.0

(0375]  sCHffE] 25 .

[0376]  5- ZFE - ki —2- PR LA - FH - B

[0377]

(0378]  IRYE—REIESF C. i1 5- ZREE - Mg -2- R Z B3 - Wik ( TSLHhEm 13 hprik )
Fh, RBEAEY. HEEYERLEY, hEEHE A1%IKRER) . MS:257.1

[0379] Mp :70°C -75°C

(0380] St 26 -

[0381]  5-ZFE - ibuE -2- FERFEHEER - T - Bk

[0382]

[0383]) ARIE—RRFEFF C.HH 5~ REE — by —2- RS REER - Bhi% ( Feiif 12 Fpr
) T, R ziEeY. BB BHERAEY, AFREMRY G0%lER).

[0384] MS:319.1

[0385]  SEjfaff] 27 .

(0386]  RREMK -3- R R EAE - P - Bl

[0387]

RIGEZAEY) . HEHAERNILEY, IREH KR @5%IEK).
[0389] MS:293.1

[0390] Mp :70°C -75°C

[0391]  sCyffs] 28 .

[0392] 5-(3- FAE - EF ) - trE -2- PR EE - PE - Bl
[0393]

[0394] IR —AXFERF Copl 5-(3- N E - HE ) - Mg -2- FIRZ &2 - FE - BEf&
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(FSziif) 21 BETR ) TR, #1&Z40E89. HEBENALEY, D TEEMRY (50% ik
2

[0395]  MS :299. 2

[0396]  SEZjEfl 29 .

[0397]  SFwEmk -3- A - KL HE - B

[0398]

. J . oigy  KCOWBHE, Mo SN ome (i
¥ jigiB *oeigngense ) 1 veneneeer [
g2 X F® . & u!!

[0399] DI 1 .

[0400] MRIE—MKFEFF B EF RMEME -3- FERAMN T AE - REBGRARER & RE
W -3~ AT 8 - Biig. 2 EHENLEY, haEmEK B86%K=EK) .,

[0401] SR 9 .

[0402]  [m] MMk —3- IR AU ] & - Btl& (200mg, 0. 8mmol, 1 H & ) 7 — & F B %
(7TmL) B BN TR R B (454mg, 3. 3mmol, 4 &) f1 (2- R ZE) 2 (2201 L, 1. 6mmol,
248 ). FIREYE 50°CHHE 20h, WH G, IR SWEIAK (10mL) F, H 2R LB % HL
(3 x 20mL) . AHLESMBRETE, 3, AFAKR. HWHEKYETREELE. FHRT
CHRMZECES (100 / 0 F 80 / 20) 4ifh, B3| 7t -3- FERNT A - FLE -
%, BB MR (220mg, 7T HWE ) .

(0403] IR 3.

(0404]  7£ O°C [m] FREME -3~ FERAU T 5 - X L& - BEf% (220mg, 0. 63mmol, 1 &) 7
K FHE (10mL) BRI IM P SALERE Z & F e 9% @ (1. Tml, 1. Tmmol, 3 K& ) .
BIR BV R 20h. RSB EMAZRARE (15n0) , B IEREWAESEDHH 1h, 28
RET . BERRMAH LR B (15nL) 78, ABRMEMIBRIEEREE (3 x 20mL) . HHH
BAEERETIITIE, BERBEAKET . BRRVE LB B, ik, [ RHERLAEY, hE
FIE A (Thmg, 11%UER ) .

[0405] MS:293.2

[0406] Mp :90°C -95TC

lo407]  sZjafs) 30 .

lo408]  FrEmk -3- REGHIRE - (3- FE - WE ) - Btk

[0409]
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[o410]  ARIESCHER] 29 BIFESF . B BNk —3- PER TR, & iZiL&Y. B HEENL
EY), ATLEMRY) .

[0411] MS:307.2

[0412]  sCjEfB] 31 :

[0413]  3,4,5,6- IS -2H-[1,4’ ] BenbmesE -2’ - BERIZE - (3- FE - HE ) - B
[0414]

[0415]  ARIESCHED) 20 K9FEFF M 3,4,5,6- TU& —2H-[1,4" ] BRALRER: -2/ - FESh
BT S ® 1 —RAEF A RB—RIET B, Bl & Z &Y. A EHBHENLEY,
HEER K.

[0416]  MS :340. 2

(0417] Mp :125°C -130°C

[0418]  SCjEM] 32 .

(o419]  5-(3- FNE - FH ) - MLIE -2- FRPRE - KLHE - B

[0420]

| TiCl, CHLLRT
t $H%3
o

[0421] 2D3R 1 ;
[0422]  ARYESEHEB] 29 255K 1 F0 2. 0 5- iR - AILRE —2- FRERJTYG, & 5- 1R - AlkbmE -2-
BT RE - FOE - B REFFUEY, huE Ry 65% BBEgE).
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[0423] HIE2.

[0424] RIFESCHEG) 21 PR 1. H 65— ¥R - MERE -2- FERIN T EE - R E - BiEA -7
R ZEZEFETRR TR, % 5- (3- R AZE - 2R3 ) - mbng -2- FERAUT A - X L3 - Bz
FEHERLED, hEERRY G6%HE).

[0425] B3,

[0426] MRIFLHEG] 29 P 3. H 5-(3- RAEE - ZKE ) - trg -2- FNTHE -F L
5 - BRI, SR HE ML Y. BHESE, AHEEHR (15% 43 ). MS:361.2

[0427] Mp :110°C -115°C

(0428]  sCHfEfs 33 :

(0420] 5-(3- RNE - 2KF ) - kg -2- FIRAZEB

[0430]

[0431]  CIEARIE S RLHEG) 32 SR 1 0 2 14510 5- (3- RIAE - ZRE ) - mitne -2- FEN
TEE - FZE - Bii% (220mg, 0. 53mmol, 1 M &) WEF=MLE GmL) ', ZEMH RS
TF 100°ChH#H 10min. RIFEHREVWERKRET, BHEAYR T RECIEE . F AT RN
ZBRZ. W6 (100 / 0 % 80/20) 4hitk, HEHAEMILEY, AFEEHEK (19mg, L0%IR) .
[0432] MS:257.1

[0433]  Mp :130°C -135°C

[0434]  SJfifsl 34 .

[0435]  4-[3-(3- & - K& ) - WHEREE ]-MkrE -2- FROFEE - Bk

[0436]

¢l
1, f
S S Onle: Z,&,MEOH,BO'C

2. NBSH;CN, BO°C
FH

(04371 LIE1:

foa38) JE I, A4 I 1 T A - UL — ML —2- PR (200mg, 1. Bamol, 1
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LE) M 3-G- 5 -FHE)- B (0. 4mL, 2. 6mmol, 2 4 &) AHET 28 (190 1 L, 3. 3mmol,
2.5 B8 ) MAKFEE (Tol) . JBESWAE 80T 20h. AHJF, AT EMA L
(123mg, 1. 9mmol, 1. 5 K& ) , IR AW 80°C N 4he AHJG, BIRAWEINKRE R
FyEm (10mL) , F ZER ZEEZEER (3 x 20mL) « AHLELRERET IR, Ik, EXEE LK. HH
BARYESREEEE FH KPP (100 / 0F 90 / 10) 4ifk, BRIHAEKNILE
Y1, AT MR Y) (144mg, 36 %W E ) .

[0439] BEE2.

[0440]  ARYESEHEG] 21 DB 270 3./ 4-[3-(3- & - & ) - WEEE |- tie 2- FEgH
BeFFUG, Bl ML ED . B HBENLEY, AR B K.

[0441]  MS:334.2

[0442] Mp :100°C -105°C

[0443]  sCHEBI 35 .

[0444]  4-[(1-FE - UKkNE —4- EFE ) - &FE 1- e -2- FRREFE - BHiE IR
[0445]

-

. ¥

[0446]  ARYEILIB] 34 HIFEF B 4- B - e —2- FER IR0 1- %5 - URIE —4- Pl
Fig, & izEW. sBHHERLED, ha e K.

[0447]  MS :369. 3

[0448] Mp :125°C -130°C

[0449]  SCjEMI 36 ;

[0450]  4-(3- FFHEFAE - FHRE ) - MU -2- FRROAE - Bk

[0451]

[0452]  ARAESCHEM] 34 BIFRF . 4- BE - ke -2- FER AR 3- R EAE - AFEIF
G, FlZEY . TEHHERLEY, A Em K.

[0453] MS:378.2 '

[0454]  Mp :70°C -75°C

[0455]  SZjfafsi] 37 .

[0456] 5-C-{[FE-QG-FE-WE)-EE]-FE)-FHE)- g -2- FIRZEAZHE - BE

FaEh iR £

[0457]
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CNZ Z;@ 11e0H, 80°C:

G5, PAPPRY,

oyl © 2:NaBH,CN, 80°C

L _ﬁg_cl;
. ) PCI7255
T SAV6303.

[0458] i 3% 1;

(0459]  ARYEZLHE] 21 APIR 1. 3- ¥R - KBS 5-(4,4,5,5- PUFRE -[1,3,2] &0
FR R -2~ ) - ke -2- BRRE O, 4 5- (- FEEE - RE ) -k -2- FE. 08
HAIERL AT, A EH R B8R ).

[0460] LI 2.

[o461] MRIFESCHER] 34 PR 1. H 65— (3- FHELE - 2R3 ) - mikme —2- BRI 3- =K - Wi
FHaG, & 5-{3-[(3- ZXE - NEEE ) - F& ]-FE ) - kee —2- 7. SEHIE/1L
W, ATEHRY (EERE).

[0462] i/ ’5,% 3

[0463] ¥ 5-{(3-[(3— 2 - THFEEFE ) - T 1- 5 ) - kg -2- 5 (384mg, 1. lmmol,
1 8 ) 3T%EKFHFRE 2100 L) R 970 L,2.6mmol, 2.4 X&) BHET/K Gul),
£ 100°CHN#A 20h, B S, BIREWA 5 NEREMNMEEEAL, FIAK (omL) &, HZ %
CEEZEEL (3 x 20mL) «» AHLEARIRET I, I8, EFK K. HHRKYE T Rt
FE AR O ZER B (100 / 0 F 80 / 20) 44k, B3R 5-G-{[ FE-G-FHE -7
FE)-FHE - PR -FE - ukee -2- B, ALEBRY (FEECR) .

[0464] LI 4.

(0465] FHEHZEHER, FS-G-{[FE-GC-FE-RE)-EEI-FE}-FHE)-k
Mg -2- FiE (365mg, 1. Immol, 1 {4 & ) HiEL (5mL) F1ZEE (5mL) 7F 80°C hn#i 48h, ¥4 %)
G BIREYERET . BRKAYET LR LE (1onl) F, FABBREMBAERILE G x
10mL) . AHERRER ST 1R, dE, ATER BRI -CG-{{FE-G-FE-RE)-R
& 1-FE - FE) - g -2- PR, AREMRY (224ng, ZEWRE) .

[0466] IS5 .
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[0467)  1RABSCHEBI 21 SR 2 M 3. 5- G- {[ FE-G-HH-HE)-AE]-FE)-F
&) - WtiE -2~ FERZEEFIIR, Fl& %L &Y. HEHIENILEY, AaEHK.

[0468]  MS :404. 3

[0469]  Mp :50°C -55°C

[0470]1  SEjffel 38 .

[0471]  5-{3-[(FHE-FE-FH)- FEI-ZFE ) - MlE -2- FRIEE - BEHhm#h
[0472]

m[i.‘:

[0473]  MRAESCHER] 37 MR IR - XFEEM 5-(4,4,5,5- UFE -[1,3,2] ZHMZ
N —2~ 35 ) - g -2~ BIEFHBAEL T 2 P FHFREERE 3- K& - WL, H &%
WEY. 7 EHEBENLEY, BN,

[0474]  MS :376. 2

[0475]  Mp :85°C -90°C

[0476]  SEjEA] 39 :

[0477] 3- R -6- 323 -5,6—- —4& - Mtn& 3+ [3,4-b] mirE -7- &7

[0478]

JL NHDIBU. HCL K.CO;,
"OMe CH4CN, 80°C

[0479] FIE1.

[0480]  [q] 5- VR -3- B AL — Mk RE -2~ FF R A B8 (200mg, 0. 87mmol, 1 2 & ) 7E Y & B 4%
(10mL) = % NN N- SR B8 HIIE W iE (162mg, 0-91mmol, 1. 05 34 & ) f12,2' - BE N
(2- BHEAFFE ) (3mg,0.017mmol,0. 02 H{ & ) . KIBEWE 50°CHHE 5he REFEEKREBF,
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BHBRYE T REGEE FHRCHEMZEBZE (100 / 0F 80 / 20) 4k, #HE
5- R -3-IRFHE - kg —2- FERRPEE, hEEKRK, E5REMER 6 / 41BEY (160ng,
UWE). BEVAHTT PR

[0481] LIZ 2.

[0482] 4% 5- IR -3- IR - MLME -2~ FER FER (160mg, 0. 5Smmol, 1 H{E ) BXERH (716mg,
5.2mmol, 1 & ) F10- M T & - HIZELFREL (325mg, 2. 6mmol, 5 X&) AL (8mL) FHY
BIRAE 80°C N 20h. WA HE, TIEVRAEY, A LR B (10mL) $Eik. ZZRIER, SRR
Yl RIE G AR ORI 2R 205 (100 / 0 2 70 / 30) &k, 153 5- I8 -3- (X
TEERTE - F&) -k -2- FIRFEE, AAEMAK (T0mg, 43% K E ).

[0483] CIE 3.

[0484] ] 5- VR -3-( T HERE - FHE)- g -2- FRRFE (70mg, 0. 22mmol, 1 4
B) T (2nL) AN T 5415 1 Z B4 (30mg, 0. 44mmol, 2 18 ) . KIBAY
FEZEEBIFE 200, IMABUE ZERFIK (Gml) o TIVTIE, FK (Gml) $ik, BT FEE (10mL)
L, RKET, 5% 3- 1R 6- T HEE -5,6- ZF - k& [3,4-b] MlkE -7- 8, A A EH
K (45mg, T2%UWE ),

[o485) G 4.

[0486] 4% 3- IR —6- AT & IFE —5,6- —& - MM IF [3,4-b] MLRE -7- B (45mg, 0. 16mmol,
1 48) BHART=HZE Cul) F, EMEES T T 100°Cin# smin. REHREDERE
T, 5 KW K (5mL) BERE ., i 3EUTHE, BT, BRI B MIL &Y, I KEM K (22mg,
60% IR ),

[0487]  MS :228.9

[0488] Mp :7F 230°C -235°C /M ik

[0489]  SEJBI 40 .

[0490] 6- }2& -3-(3- RN - & ) -5,6- Z& ~ L& IF [3,4-b] AtknE ~7- i

[0491]

 PAGIAPPI); NaCO5
cHien 1000

[0492] il BN,

[0403] [ F SEHEH 39 W 1 2 3 I 3~ I -6~ B T2 -5, 6- —4 - MHIE 3,
4-b] MEEE -7- FF (200mg, 0. Tmmol, 1 25 ) FELHKE (3mL) FHIEBIIA 3- RN EFREME
(150mg, 0. 9mmol, 1. 3 H{E ) 1 2M BRERENVER (BmL) . HIBEYHIS 15min, IIA KK - =
S (ZZEEBE) 48 (25mg, 0. 035mmol, 0. 05 & ) . HBAWAEMBIES T F 100°C
10min, A HIE, FHEAYIEAK (10nL) o, i ZERZBEREI (3 x 20nL)  HHHURLHER
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B, g, BRE T BHEBRAYE T R A E F R p}fﬁﬁua@ﬁzaa (100 / 0 &
50 / 50) 44k, 53 6- T EE -3-(3- BN - FE )-5,6- & - MK IF [3,4-b] it
WE ~7- 8§, A BEEME (150mg, 66 %L E ) .

[0494] 2.

(04951  AR¥ESCHEN] 39 BB 4 HIBZ L EY. WEE, Bl R B E itk FHE & F
FEALEEE (100 / 0% 80 / 20) 4ifh, BEEERAILED, AFHEKK (16% W) .
[0496] MS :269.1

[0497] Mp :7E 155°C -160°C 43 fi&

[0498] —IEFEF D

[0499]

“oums msoghomAr, M Nowe  LLOHHOEC ]
gy n60C 2.HCl S
I o
K4 EARTI

‘}%2 .

Nﬂ:;OTHF'
EDC], HOBT, NEY,
‘ R

HCPELO:
_ MeDH,RT
L TR a
HN’;§-"7%9R.
0

[0500] ZEHE 1.

[0501] ¥ 4- G & - kg -2- FERFES (KB (E1E 11) (600mg, 3. 9mmol, 1 H & ) WEAF
Taksg (20mL) Fro AN FEEEMEKE (482mg, 3. 9mmol, | H& ) FIREMEA (1.3 HE ), ¥
BEYALE 60°CHHE 16h, WEE, BRER. IMAK (1onL) , ¥/KEH ZBR ZBZER (3 x
20mL) . HHLELRREET IR, U8, XA K . MKW Rl kg, BRI E N
WEY .

[0502] ZBEE 2.

[0503] HREMEERE - tie -2- PFEEFE (1.0g, 1 B2 ) BT FE /K (7L /
L. 7mL) BREYIH, MASENE C B2 ). BREWAE 65T 18h. BEIE, A 2M
FMNELLBP ISR, B2 pB=1. REHREVWHERET, B3 AT EBBRELIAERK
.

[0504] BIE3.

[0505] [ LR AR - mibiE -2- PR (800mg, 1“8 ) £ & T4 (13mL) v 8 hn
A HOBT (2 %1% ) \EDCI(2 H&) . =2k 3 L&) M o- (W& - ki -2- ) - Bk 2 34
). BREYESEHR 18h. B RNMAK QonL) R, BREMAH A PRI 3 X
15mL) . AHLEERET IR, dIE, REEK . HHRKYE T RE @ kkaifh, 15 2 HEE
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FERHE - ke -2- B (U - kg -2- EEE ) - Bk

[0506] GIR 4.

[0507]  [a)RAELAE A A - MLNE —2- FER (MO& - Mbmg -2- 2 ) - Bk (1 X8 ) EFE
(10mL) S EREWMA M EUEEZHTHER CHE) .. BIREDEZENH h. T
ULUE, F CBREYE, AT, BRI EE A - i -2- PFIREEMIEERE.

[0508]  sEjfEf 41 .

(0509]  4- KA P LRI =L - MiE -2- R A%

[0510]

[0511])  IRYE—RIEF DR ARE RLAEL S RB zeW. »BHBPERNLEY, K
BH K.

[0512] MS:308.1

[0513] Mp :187°C -192°C

[0514]  SZjEfH] 42

[0515]  4-(4- % ﬁ%ﬁﬂ IR IR ) - L8 —2- AETE 2 - BRIk - W%
[0516]

[0517]  MRIE—MRIEF DA (4- z*‘&%)— Wi—ﬁﬁéﬁﬁﬁﬁ RIRBZNEY . TEHIER
ey, heath=x.

[0518] MS:326.1

[0519] Mp :183°C -188°C

[0520]  SCjEH] 43 -

[0521]  4-(3- 3 - HFEF LB - MIE -2- FRAREB KK

[0522]

l0523]  MRYE—MRFEF D MEH (3- zi:%)—EF@'kﬁﬁmE}’Efi RIGZUEY. TEHIERN
wEM, hatmR.
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[0524] MS :326.1

[0525] Mp :195°C -200°C

[0526]  SCjffs] 44 :

(0527]  4-(2- AR FHBEBE R - MiE -2- PERAEBZ IR
[0528]

[0520] MRIE—MFEF DFH 2- MAEE - PRBHBEREZULEY. HEHBENLE
W, hEEHNEK,

[0530] MS:326.1

[0531]  Mp :209°C -216°C

(0532] 3 jfifsl 45 -

[0533]  4-(3- S E PEEE AR ) - kg -2- FIRBEBIZ IRk

[0534]

[0535]  IRE—RAESF DFH 3- AEE - PLRBEBIIRGELEY. 2 BEHHENNE
., AEEHRR.

[0536] MS :342.1

[0537] Mp :198°C -204°C

[0538]  SLJEf5 46 :

[0530]  4-(2- | - EER AR ) - Mg -2- FREEBIZ R

[0540]

L,
(0541] ARPE—RKIEFF D F M 2- @K - FBBIAFBZLEY. 2B HENLE
Y, AR EH K.

[0542]  MS:342. 1

[0543]  Mp :215°C —220°C
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(0544]  SCEMHI 47 -

[0545] 4-(4- & - FEFHRBHERE) - Mg -2- FIREEB IR
[0546]

A o
”"Ni
C
o
(05471 MRE—RFEF D AEH 4- & FKE - FEBERREZLEeY. 2B EHENLE

(0548] MS:342.1
[0549] Mp :210°C -230C
[0550]  SCjitEf5] 48 -

[0551]  4-(3,5- ZRUKEF B EEE ) - M -2- PR EBIZHRE
[0552]

iCl
[0553] AR4E—HRAEF DA 3,5- “RAE: - PLIBMBtE KB % EY. 5B HIEW
&Y, hatm K.
[0554]  MS :376.2
[0555]  Mp :203°C -205°C
[0556]  SCjfEf5] 49 -

[0557] 4-(3,4- —& - AE PIABERE ) - WIE -2- FREZATIE G
[0558]

[/ g

[0559] ARIE—MRFE)T DAFH 3,4- ZHERE - FHBEB R RS2 5. 775 SR
EW, hEERHK.
[0560] MS :376.2
[0561] Mp :228°C -238°C
[0562]  SEjtEf5] 50 :
[0563]  4-(2,3- —& - ZFREFLREMESE ) - e -2- FRZERIZ R
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[0564]

l0565]  #RIE—MRAZSF D AEH 2,3- ZEFE - PRBBIERG %Y. B HIBER
e, haEH K.

[0566]  MS :376. 2

[0567] Mp :210°C -218°C

[0568]  sCjfifs] 51 -

[0569]  4-(3— VRAZE PorhaBiEEE) - ke -2- FRRBREIZ LR

[0570]

[0571]  ARABE—MFE/F D F A 3- /j%zl:% RITHE SR B2 &Y. TEEEENLE
W, HEERK.

[0572] MS :386.3

[0573] Mp :197°C -205C

[0574]  SEJff5] 52 :

[0575]  4-(3— =3 A Pl A R ) - e -2- PIRZEEBR iR

[0576]

[0577] #RIE—RAEF D EH 3- =B E - FEFHBHERFZUEY. B T2
L&Y, A EEHR.

[0578] MS :376.1

[0579] Mp :201°C -204°C

[0580]  SLffs] 53 -

(05811  A-( WMk -8 A FRLETR Bt S AL - Mt -2- FER R Rk AE 2hiR 2k
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[0582]

(0583]  IRIE—MAZ/F D AF FHMEM -8~ % FIRBBERBZLEY. FEHEALE
Y, MEEHK.

[0584] MS:359.0

[0585]) Mp :220°C -228°C

[0586] S5l 54

[0587]  4—( :%T:% B R BE RE  E) — ik —2- FERBR B EhBe b

[0588]

[0589]  [RIJN —RFE o ﬁﬁﬁﬁtfi‘ﬂmﬁ)ﬁ"ﬂﬁ,mﬁ RFEF D P A 315 %
Yo
[0590]
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HgO; E4O; KT

KOH in EXOH, Na,30, l

2. HCI

P2

NH,

e AU

. HHOTHP
| EDCL HOBT, Net,

PR3

"MHOTHD

[o591] ZBIR5 .

[0592]  u] — 2K F M % (5.0g,25. 5mmol, 1 X&) FIFREREA (5. 4g,38. 2mmol, 1.5 K &)
7E Bk (80mL) P HIBRIMAZEANAELE Onl) FRERER. MAELLK (13. 8¢,
63. Tmmo1, 2. 5 H¥& ) , K TS A B WA SR EE 1. 5ho W pEFTIRAEME, K IERE R E
To WKW Ok (40ml) B, BEBUREEKFE P I . BBRM OGS ETIE, K
FEUEIR, BB —FREER T, A7 2R EEHRY (4. 0g,80%K*H ),

[(0593] iR 1 .

[0594]  ZE0°C,7E 4- && - MbAE -2- PERFPES (P AIfE 1D (1. 2¢,7. 8mmol,2 M & )
M_FEBEZ P (758mg, 3. 9mmol, 1 H& ) 7EVI MK (40mL) F AR BN 8N
ERLAEAENK. REBBBRNOCEZENH 3R, BIREWIIE, ZRIER. BHEZRRY
B RIEAEE AT R ZERZES (0 / 100 2 100 / 0) gifk, 133 4- ( =K - B
PRt EE R AL ) - MLiE —2- PR AL, HiRE A K (665mg, 45 %K ) »

[0595] PR 2 FWIE 4 ;

[0596] XL E—ARITD LI, 2 2 4 K4,

[0597] A EHIAERRENLEY, HKEH K.

[0598] MS:384.0 '

[0599] Mp :162°C -168°C

[0600]  SLjfif5] 55 -

[0601]  4-( B - ZRE R LRI - &) - ibnE —2- PR E I

[0602]
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1, LIOH, H,0, §5°C
2. Hel

NH,OTHP'
EDC], HOBT, NEt,
CHCly, RT

HEWELD:
MeOH, RT

PR 4

[0603] GEE1 .

[0604] [IRIFE—MBEFD LRI HIZH 4- FEFIBEBERE - kg -2- FRFEE
(500mg, 1. 6mmol, 1 & ) £ —FHEFELE (10mL) F AIEBINAKIRE (676mg, 4. Immol,
3HE) MPEEM (0. 2nL,3. 3mmol, 2 ¥& ) . HIREWESEHH 20h. RFHIRSVIE
AZK (10mL) , A ZBR ZEEZEEL (3 x15mL) » AHLEAH#AKBES (3 x 16ml) , BFTERET 15,
R, BERET, B3 4- (PR - XE PRI - 25 ) - ntie -2- FRPEE, ek
) (400mg, TT%ULER ) .

[0605] VR 2 4

[0606] IXLFEFE—BFEFD P2 F 4 KL

[0607] B HBIERNAAEY, HIEREEIREKRY .

[0608]  MS :322.1

[0609]  SCjEF 56 -

[0610]  4- KFBLERAMME -2- FIRRAENIZ

[0611]
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4 2
N ome  PHEOC, R " OME NHOHHO,KCN, .
o OMAP, RT MEOHITHE, RT
NH, jfgg;t i&gﬁiz
e AL

[0612] fx 5,% 1

(0613] ¥ 4- & E - E —2- PERFHES (S8 [a4E 1) (400mg, 2. 6mmol, 1 B & ) ¥
Foikne (10mL) » JIAZF&EEMLNE (B E) FIXFEHE (366 1 L, 3. 15mmol, 1. 2 H& ),
BIREMEEEDH: 18h. REHIENZER, MAK (10mL) , KK ZH LB ZBEZEE (3 x
20mL) » BHLEEMBREET 15, i3 uk, A K K . WK B o P 608 AF R S A
LB ZBs (100 / 0 2 50 / 50) Zifk, 185 4- X PEEEE L - MLnE 12- FERFEE, A0
WEERY) (654mg, 97 %W ) o

[0614] TR 2

[0615] [ 4- ZKFPEAEEEIE - Mkng —2- FERFAE (100mg, 0. 4mmol, 1 X&) 7 FEE (2ml)
FIVUERRH (2mL) BIREY P RIEBIIATALH (BIALE ) F150% B /KE R (1. 6mL)
BWIREWMEZSEDIH 4 K. REMATFREMER (10mL) FK (1 omL) , /K ZEH 28
CEEZEEL (3 x 20mL) . AHESLRBRET R, I8, ATEER ., BHBRKYE T LR L
(5mL) F1 @ FLE (5mL) , B0, T aEE A, T8, SRAENLED, hEEH K
(78mg, T8 % UL ZE ) .

[0616]  MS :258.0

[0617] Mp :175°C -184°C

[o618] —RIEFE

[0619]
o
N AN OTHP RSO HOIELO
w K. DMAP g 100G _ MeOH, RT
N " R N ®2
RSP A4k NI o

06201 ZREFE—RFEFD LT 1 A4 B0l

[0621]  SEjfEfs] 57 -

[0622]  4- ZEE A IEEEE R - g -2- FRIEE - 5 - B
[0623]
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[0624]  1RIE—MRAZ/F E. ﬁﬂ%zﬂ%ﬁak}ﬁ - EBtRIR B ZNEY . AR EEENIL AT, N
HEm K.

[0625] MS:398.2

[0626] Mp :190°C -195C

[0627]  SEjE{5] 58 :

[0628]  4- KEABEFEZEE - ObiE -2- RN E - BE - Bk

[0629]

[0630] ARVE—IRAZ/F B EH REBBL R IR % EW . B HEENLEY, Hik e
R

[0631] MS:384.2

[0632] Mp :175°C -180°C

[0633]  SEjfh @1 59 :

[0634]  4-(4- F - FEFREABE TR ) - MtiE -2- FRFE - B4E - Bl
(0635]

BCH
o
B
ot

[0636] ARIE— AL/ T EALH 4- MAEE - PIRBHSFBZULEY. HEHPEENLE
W, HABHR.

[0637] MS :416.3

[0638] Mp :178°C -183°C

(0639]  SECjfEfH] 60 :

[0640)  4-(3- R - ZFRIE LIRS ) - b2 -2- FIRFTE - Bt - B
[0641]
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[0642] FFEJE FRFEFE EVIE A 3- - AR R 2N S . RIEFENNLED,
[0643] MS :416.2

[0644] Mp :111°C -113°C

[0645]  SCHffH] 61 -

(0646]  4-(3- FIARE FheEBI A EE ) - ke ~2- PRIFEELEAB LR
[0647]

[o648]  IRAE—MRFZFF EVMF A 3- AFRE - BFHMBEEARSZLEY. »EHPENNLE
v, AEBERR.

[0649]  MS :432.3

[0650] Mp :115°C -125C

[0651] S| 62 :

[0652]  4-(3,5- R AE FHEIIERE ) - e -2- FIRFE - RABL iR
[0653]

(o654 HRE — MR B RA 3,5~ “HUREE - PAMBHESE LAY, A E BN
WEw, mathR.

[0655]  MS :466. 3

[0656]  Mp :189°C ~194°C

[0657]  SEtifsl 63 -

[0658]  4-(3- =5 FFEEAKEE F LB R A ) - Mg -2- FIRFEREBR R
[0659]
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[0660] ARIE—MFEFEMH 3- =R FE - FEFRBEBRIRBZUEY. HEHHE
L&, AKER K.

[0661]  MS :466. 2

[0662] Mp :178°C -182°C

[0663] —RIEFF

[0664]

N&COs. CH N
B 100=c N
2 XTI

2

S b 4k 11T
[0665] LI 1.
[o666] B/ 4- ¥R - MLRE —2- FERACE - (U - mbms —2- BEE ) - Wik (e8P
JE)44 I11) (150mg, 0. 4mmol, 1 24& ) FFLfE (3mL) 1 IM BERANEW (3mL) KR EYHRIE
WHINATRER (0. 5mmol, 1.3 H&) A - &M ( =ZFEHE) £ (1) (13mg, 0. 02mmol,
0.05 ¥E ). BREVEMIEES TF 100°Cn#A 10min, /\zﬂ): BIREDEIANIK (5mL)
i, B LB (3x10mL) «» AYUZEMMBET IR, T, EXFER. BWHBRKYETHR
AR, BEIHIEMNEY.

[0667] ix %% 2

[o668] MR ESE 1 MALEY (1 KE) BT FE (10mL) ', IIAXT FF 2RI BRI BE 85
(148). BREWE 6T 6h, BRET. BERAKWMEKPERE, L8, FHKER, T
1, B BRI A .

[0669] %ﬂ‘ jjl 64 -

[0670]  4- I - iz FEREE - B - Bl

[0671]

[0672]  R¥E—BUFE/F F E ﬁ”ﬁ%ﬁﬂﬂ%%’ft%ﬁ%é%a 7B LR EY, R R
[(0673] MS:304.9
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[0674] Mp :160°C -165°C
[0675]  ZCjfEfH] 65 .
[0676]  4-(4- & - HI ) - Mg -2- PEFE - BH - BHiL
[0677]

<
[o678]  MRIE— AT FUEH 4- SURE - IR Bz EY . 2B HHERILEY, hE
BBR.
[0679] MS :339.2
[0680] Mp :190°C -195°C
[0681]  SLJiEfH] 66 :
[0682]  4-(3,4- & - I ) - ulbiE -2- FRFE - BHE - BiZ
[0683]

Cl
[0684]  RIE—MEFEIT FAEH 3,4- Z&FKE - MRHFBZILED. 7 EHIPERLED,
HEE B K.
[0685] MS :373.2
[0686] Mp :125°C -130°C
[0687]  SEJfEf5] 67 -
[0688]  4-(3- I FWEE - FF ) - g —2- FRRIFE - BE - i
[0689]

o

[o690] ARIE—MRFE/F FF A 3- REFRE - ZENBRKFZNLEY. 7B HHERL
Y, IKEH K.
[0691] MS:348.1
[0692] Mp :158°C -162C
[0693]  SLjiE{H] 68 -
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(0694] 4~ (4- FWEEPELE - FI) - nkrg -2- PERIFEE - BE - B
[0695]

07 NH,
[0696] IRIE—FRIEF F T 4- AEFHE - ZEWMBRRBZUEY. 2B HIERNL
B HEEEH K
[0697] MS:348. 2
[0698] Mp :155°C -160°C
[0699]  SLjtEfy] 69 :
[0700]  4-(3- PEREFBLE - 5 ) - Mg -2- FERTE - BE - B
[0701]

163
[0702]  MR¥E—FAE/F FAIEH 3- FERETEE - FEMBRREZLED. SE NS
R A, 9 R EIRAR Y -

[0703] MS:362.2

[0704]  sCjE{S] 70 -

[0705]  4-(3- ZREFEPEE - X&) -t -2- BFRRFE - B - B
[0706]

[0707]

o
[0708]  RYE—AFE/F P16 3- & - AR THE - FEMREBZLED. FEH
BRI S, AR EIRARYD

[0709]  MS :376. 2

[0710]  SEZjEf 71 -

[0711]  4-[3-(2- ZHFEE - ZESEFHE ) - K3 ]- g —2- YA - A - B
[0712]
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O
[0713] R —RIEF P EH 3-C-(ZHEE) ZERETE) XEWRIRGB L&Y .
B HAERAEY, A EERERY .
[0714] MS:419.3
[0715] Mp :65°C -70°C
[0716]  SCjfifs] 72 .
[0717]  4-(3—- R EINEEBLE - K& ) - tiE -2- PIRYE - 28 - B
[0718]
[0719]

3
[0720]  RE—MLFESF FAEH 3- % - AELE - FEMRRB 2L Y. 2EEM
EHLEY, AREH R,

[0721] MS:412.2

[0722] Mp:110°C -115°C

[0723]  sZjfEf] 73 :

[0724] 4-(3-REFE - I ) - ming -2- FERFHE - B5E - Wik
[0725]

[0726] IRIE—RAZF FOEH 3- REFE - FEMMKB[%LED. +HHBERINE
W, AEER R,

[0727] MS:335.2

[0728] Mp :150°C -155°C

[0729]  SLjfif 74 -

[0730]  4- 303 -1- M5 - MikE -2- FERFE R B

[0731]
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@
(0732] ARIE—MRIEFF R O -1- BRI B EZEY. 5 BRI
=W, hEEH K.
[0733]  MS :309. 2
[0734] Mp :118°C -122°C
[0735]  sjfafsl 75 -
[0736] 4- FFCEMIE -2- FRIEERE - B

[0737]

__
[0738] MG SCiifsl 74 PERIGHIA- T —1- 455 - mbnE -2- FRFERZEBZ (100mg,
0.3mmol, 1 H& ) WHETZE (10mL) F, A 10% wil / . BREVWEESSATTE
BHEFHE 30min. RIS HIRSWIEE RS - 504, H SR A P oeiZet . Br% Ryt i
HEEIBE A O CER LB (100 / 0 & 70/30) 4itk, BEIBEMLEY, hEER
F (72mg, T2%WEK ) .

[0739] MS:311.2

[0740] Mp :106°C -110°C

[0741] =L 76 -

(0742]  4-(1,4- —8 %% - 48 [4.5] 2& —7- J& —8- & ) - MiiE —2- FERFE - B4 - Wi

[0743]

(0744] IRIE—MRFLF FAFH 1,4- 5 - 42 [4,5) Z& -7- & -8 DR SN B B 3115 1%
e, 77BEHBENLED, I ECHEERD .

[0745] MS :367.2

(0746]  SEjfEf] 77 -

(07471 1" -FZE-17 ,2' ,3' ,6' -WUE -[4,4" ]ERAbREE -2- FRFE - BE -
Ji&

(0748]
[0749]
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1
[0750] IR#E—fRALF PSR 1- FI3E -1,2, 3,6- POANteE —4- WIS BE BE 3k 15 %40 &
Yo s EHBERNEY, AIRFER K.
[0751]  MS:324.2
[0752] Mp :135°C ~155°C
07531  SLjfifsl 78 .
lo754] 2/ ,2' ,6' ,6' -JUEHE -1’ ,2' ,3' ,6' -JH&E -[4,4" 1 Bulbredk —2-

IR - 1R 5 - B
[0755]

BZAEY. FEHPEOLEY, hEELE SR,

[0757] MS :366.3

[0758]  SLjtafs] 79 :

[0759] 2" -( "% -2 - AETEE)-3,6- "5 -20-[4,4" ] BEALuEE —1- FERI
T

[0760]

[0761]  MRIBE—FRILFFA# FH N-Boc-1, 2,3, 6- VU S AL BE —4- FIIEGATR B Mg 3R 1824 &
A HAEED, KA K.

[0762]  MS :410. 3

[0763] Mp :125°C

(0764]  sCifEf5) 80 -

[0765] 2" —(FE -BE - FEFEIR)-5,6- Z& -4H-[3,4" ] Bhulkme & -1- PR
Tl
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[0766]

[0767] ARIE—KFE)T FAFH 5-(4,4,5,5- W3 -[1,3,2] ZEMARA kT -2- %) -3,
4- & 2H- MEsE -1- RERBUT B (KRB RA V) 3K ZILEY. TEHERLEY. N
- HBIRERY .

[0768] MS :410. 3

o769]  sSCjEfs 81 -

[0770] 2/ -(FEBEFIELPEE)-5,6- —F 2H-(3.4' ] Brnmbmedt -1- FEINT AE
[0771]

O
[0772]  #R¥E—FESF PO M 5-(4,4,5,5- WUHEE -1, 3, 2] S MIZ23F e —2- %) -3,
6- & —2H- MEnE -1- FERAUT BE (B RE VD) R\ LAY, S EHBENLEY,
HEEH K.
[0773]  MS:410. 3
[0774] Mp :128°C -134°C
[0775]  SECjtEf] 82 -
(0776] 3-[2-(FEAEHEFIHE) - Mbre -4~ 1-8- FIALWIHK [3. 2. 1] F-2- 45 8-
ERAN T BE
[0777]

[0778] AR ¥ — M 2 /¥ F. ¥ F 8-boc-3-(4,4,5,5- U B 3% -[1,3,2] — & 00 24 3 &
ft —2- 2k ) -8— Bk - W [3. 2. 1] 2 -2- M3k Zib &Y. B HERLEY, hEE
R

[0779]  MS :436.3

[0780] —ﬂﬁ i" E G

[0781]
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HCVELQ;, CH,Cly, RT

[0782] 3RE—RFEFFILEY (1 HE) BT R F 5 (10mL) , &0 oM 2 ER7E
LEFP RIS (16 J8 ) . BIREVESIENH: 2he T IEITE, I S P e LB B, 15
BB EY 60% W),

[0783]  SCjfEfs 83 :

[o784] 1’ ,2’ ,3’ ,6' -~DUE -[4,4' 1BeMLESE -2- IR - B9k - B — IR L
[0785]

[0786]  MRIE—MKFEF G AF FHSCHER] 79 PHIKA 2/ -(FE-FBE -FEPEE)-3,
6- & —2H-[4,4" ] BRubReE -1- BT Bk iz &Y. B HEIERLEY, K
BHR.

[0787] MS :310.1

[0788]  Mp :140°C -150°C

[0789] Syl 84 -

(0790]  1,2,5,6- P94 -[3,4" ] BRALREE -2 - FIRFERZE - Bt
[0791]

HN. .~
(0792] IR4E—RIR/¥ G AL SR 81 HHARN 2/ - (FEBEEEREPEE)-5,6- =
S -2H-[3,47 ] BROEREZE -1- R Bk Bz &9 N BEHEENNEY, hFE AL
mm IR .
[0793]  MS :310. 2
[0794]  =CHE) S5 -
[0795]  4-(8- B ZLXUHL [3.2. 1] 3 —2- 45 -3- &) - nktie —2- PR R
[0796] '
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[0797]  R4E —BAE/F G E AT EHEH] 82 P Y 3-[2-(FER B EFE PBLEE ) - it
WE -4- % 1-8- WAL [3. 2. 1] F —2- 4f -8- PN T R\ ZNEW. 7+ HIEK
WEY, HTREITH

[0798] MS:336.1

[0799] Mp :95°C -100°C

(0800] — R H

[0801]

[0802] ¥ B —MEFGCHAAY (L ME) BT 28 (10mL) 9, I 10% w4l / k.
BREWESDRSA T TEEDH 30min. REFIRA WS ERTEE, FHERYE T
PogE vk T 2B Z B A EE (100 / 0 & 80 / 20) Zifk, BRHAEMLEY.

[0803]  =LZjfEfy] 86 -

[0804] 1,2,3,4,5,6- 755 -[3,4" ] Beukmedt -2’ - FRIFRELENIE
[0805]

HiN <
[ogo6] IRE — MR AZ/F H (F A L] 84 PHIAE M 1,2,5,6- W& -[3,47 ] Bemtng
&= -2 - FRFTERE - BIEAREREENEY. 4 BEHENLEY, hEES R
[0807] MS:312.2
[0808]  SCjfify 87 -
[0809] 2/ -(FE-BE-FEFHE)-3,4,5,6- U -2H-[4,4" ] BRALIEE ~1- FF
BT Be
[0810]
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[0811] &1 .

[0812]  #RE—MFE/ T F PIR 1 KR BEF Ak 11T F1 N-Boc-1, 2, 3, 6— VU AMLRE ~4- PHER
AR EE R T 4R, SRS E Y

(0813] EIZ 2.

[0814] 43k B8 1 (LAY (485mg, lmmol, | H¥B) WHTFZE (20mL) #, 0N 10%
will /B, BIREMESSSATTEENME 1.5h. REKREWELHEELEH, B
SRR YT PR E IR ORI LB 288 (100 / 02 40 / 60) &k, 532" -[F
2 - (DS -t —2- BEE ) -RHAFHE 1-3,4,5,6- & —2H-[4,4" ] BeALeE -1- F
AT BE, AR EMIRY (320mg, 66 %R ) o

[0815] DI 3.

(0816] ¥k B IR 2 [ALE Y (360mg, 0. 6mmol, 1 48 ) M T FEL (20mL) P, N AN
FRZATAIRIERESS (182mg, 0. 6mmol, 1 H& ) . IREWTE 65°CH# 18h, BRET. AL
B Bs (10mL) , R ALE kR SRS BPE% (3x10mL) , LR T4, T8, a7
Ko FHHFR KPR PROEE S FHTR RO ZEE (80 / 20 230 / 70) 4ifk, 53|
HEMLED, A EMRY (230mg, T7%IER ) .

[0817]  MS:412.3

[0818]  SCjfEfyl 88 :

fog19] 17 ,2' ,3' ,4' ,5' ,6' -;"N&-[4,4" ]BRMLEE -2- FERFE - BE - %
;R

[0820]

h' 5II:lcﬁr
[0821]  ARIE—MAE/F G FFSCHER 87 FHRA 2" - (FFE - BE - " EFBLE)-3. 4,
5,6- VS -2H-[4,4" ] BRALIEEE -1- FERT BBk ZALEY) . B HABENWEYD, A
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HERKERD .

[0822] MS:312.1

[0823]  =LCjfifyl 89 :

[0824] 4~ KA - MRE -2- IR (4- F - FE - BE - Bk
[0825]

PhB{OH),, PACIIPPh,),-

1, {COCH), CHyCly, DMF, RT ) NayCo, CHLCN
2: pF-BnNH;OH, CH,Cl, NEG, RT v Ak - 00C
i Fw 2

[0826] i 5% 1;

[0827] % ELFE & (0. 2mL,2. lmmol,1.3 H &) A = 4- & - L IiE -2- F B8 (334mg,
1. 6mmol, 1 &) FE R HHT (15mL) FEIERE . WHEWAIHZE 0C, WM FEFBE (3
). MIBEYFEZEGH 0nin, ERET. BREAVYHRET & T 15ml) #, WA
N-(4- 38— F ) -0- (UE - ki -2- 25 ) - 2 h% (560mg, 2. 5mmol, 1. 5 H¥& ) . ZE O CHM=
Z & (0. 7mL, 4. 9mmol, 3 ¥ & ) , IR S WA ZIRBIH: 18h, WMt 2Rk A b, 18 i s iz
fEHI Che ZER B (100 / 0 270 / 30) 4k, 153 4- ¥R - mbig -2- FlR - | -7
£ ) - (WS - nbig -2- 28 E ) - Bk, W LR BEHRY (230mg, 34% IR ) .

[o828] IR 2.

[0820]  fel iKY 4- ¥R — MLAE —2- FER (4- 3R - FE ) - (S - ntbwl —2- EEE ) - Bz
(230mg, 0. 6mmol, 1 & ) AL (4mL) FI IMREZEAIE R (4nl) KIIRA YT M BIMAZE
ZEHIER (89mg, 0. Tmmol, 1. 3 & ) MR - & (=ZFEME) 4 (20mg, 0. 03mmol, 0. 05
HE). FREVEMEES T F 100CH#A 10min. AHE, KRBEWEIAK GmnL) F,
MR CBEZEE (3x10mL) « ANLERMREET 18, L8, HTER. BHARKYWELHRE
B EAR M IR CES (100 / 0 F 50 / 50) 44k, 183 4- K3 - alkiE -2- PR
(4= 9 - FE ) - (UE - nibhg —2- 255 ) - B, hLE MRy (130mg, 57% 4K ),
[0830] ﬂ-rz %3,

[0831] ¥ 4-ZKF - WEHE -2- BER (4- 9 - %) - (U - merg -2~ 85 ) - B (130mg,
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0. 3mmol, 1 48 ) VAR B (5mL) 0, hO AT B ZEBRERILIE 4 (97mg, 0. 4mmol, 1. 2 24%&)
IR G WLE 65°Cin#h 5he AR ITTIE, D EFBRE, BRHENLEY, A8 EH
F (13mg, 13% U+ ) o

[0832] MS:323.1

[0833] Mp:135C -140°C

[0834]  SCjf5] 90 -

[0835]  5- FKFH: - MLRE —2- FEGIEAE - B3k - Bhi%

[0836]

1,{COCN CHCY, RT .0
2. BANH;OH:HCI, CHCly. NEt;. RT Ny

(0837] TE0°C, ¥HEBEE (0.2mL,2. 3mmol, 1.5 &) MAZE 5- FH —nbeg -2- Big
(300mg, 1. 5mmol, 1 H{& ) EZ&F 4 (10mL) FHIER . HIREWESENH: 30min, B K
2F, BERADHR T A F K (10nl) +, MA N-TFE - BIZE#R L (361mg, 2. 3mmol,
1.5 38 ) M=2Z (0.6mL,4. 5mmol,3 & ). MIREWESIRHH 18h, WHEFR L,
1 R i v E M R Z R 2T (100 / 0 F 0 / 100) 4iik, B RIHAEMLEY),
FKEI R (60mg, 13% K ) .

[0838]  MS :305. 2

[0839] . Mp :145°C -150°C

[0840] ”gﬁ‘ @ 91 .

[0841]  5- 2RI - MEME —2- R IEIZ

[0842]

NH;O0THP
EDCI; HOBT, NE.“;‘.
CH,Cly, RT

Iz Y

[0843] LIE 1.

[0844]

[0845] i) 5~ #EF — ntkBE —2- BB EZ (130mg, 0. 6mmol, 1 24 &E) ZE S F 4% (6mL) =P KIS N
N\ HOBT (176mg, 1. 3mmol, 2 24& ) .EDCI (249mg, 1. 3mmol, 2 & ) .= Z % (0. 3mL, 1. Smmol,
3ME ) fo-( A - kg —2- £ ) - Fi% (153mg, 1. 3mmol, 2 M &) . KR EWEZE

73



CN 103958475 A i MR P 64/121 T

$ 18h, R AERE AL b, i RE A EEERT M SR ZEE (100 / 0250 / 50) 44
1,183 5- ZKE - Mkng -2- B (S - utis -2- BEE ) - Bthk, A X EMRY (160mg,
83%UE ) .

[0846] LIE 2.

[0847]

[0848]  [q] 5- A<k — MtAE —2- IR (MU - mbmg —2- BEE ) - Bihk (160mg, 0. 54mmol, 1
HE) FETREL Gml) FRIEEBIMA AN FACETE 8L (0.5mL) FHIE . HIREWE
FiRGH b BRET . BRAPHBETFE Gob) F, WA INEFEFHR (0.5mL) . 7
RIBEY, BHRRDEKFHE, BEHERLED, AERBEMEK (90ng, 78%IWE ) .
[0849] MS :215.1

[0850] Mp :175°C -180°C

[0851] - — &% I
[0852]

. B paioncy BINAR, CsC0;, PRTS, MeOH
CSNTET ek, gapg 100 85
Br 5. ﬁ-

Z4rd a4k I1
[0853] %F: }' % 1.
[0854]

[0855] B/ 4 IR — LR ~2- AR — (UL - MERE —2- SRS ) - Wi (ks
i&4& 111) (500mg, 1. 3mmol, 1 24 & ) AEF I (10mL) H KR IN AT (1. 3¢, 3. Smmol,
348 ). & (1.66mmol, 1. 3 24 & ) . BINAP (40mg, 0. 06mmol,0. 05 24 & ) F1 Z 2 4E (15mg,
0.06mmol,0.05 A& ) . HRGYEHERE T 100°CHIHA 20h. 5, KB EWEIAK
(lonL) o, FIZBRZ.BE2EE (3x10mL) o HHUBLBRIRGET R, 3L 08, HAHR . HHITRAY
BRI AR, SRR Y.

[0ss6] IR 2

[0857]

[o58] KRESI 1 MG (I BE) BT FE (LomL) &, INAX P2l e s
(L48) . FHRAWAE 65°CTH 20h. WHIS, A 7N RA TR (L0nL) R, IR A
WIRRRET o AT ST (1onl) o, AAAURAKIER (Gx10nL), SFHBREK
T T8, A A FAL G P R AR, [RNER LD

[os50] Sk jiiffil 02 .

[0860] 3,3~ —# -3,4,5,6- WU&L —2H-[1,4' 1 HKMLIEE -2/ - BEFH - BE - B
[0861]
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[0862] #RIE—ARFRF [IFH 3,3- — & - URRE L wEZLEY. HEHAENLE
Y, HIEEEM K.

[0863]  MS:348.1

[0864] Mp :140°C -145°C

[0865]  SjfEfs] 93 .

[og66]  4,4- —J -3,4,5,6- TUS ~2H-[1,4" ] BRubnesE -2’ - PERTE - 25 - Bk
[0867]

=
B

F

[0868] R4 —fRAEFF I AFHH 4, 4— —HUURNE ERAR 2 BE /S Vs I 2M R EAE S B VRV
REBZUEY . EEEMAE 20 5, 138, H BT, 53 BIEMLEY, Ak K.
[0869]  MS :348.2

[0870]  Mp :90°C -95°C

[0871]  SCjffs] 94 .

[0872]  4- %K -3,4,5,6- WU& —2H-[1,4' 1 BRutbneEE -2' - BHERTFE - BE - Bi&HR
Eh

[0873]

E
[0874] IR —MFESF 1 B9 e AEF 4- FRUVRNE B IR B 3RAS 2L &Y. ZES 38 2 H1R),
A F X B 2R BRI e £, D\ 2M AL EE LB (20 &) TR, KIBEYESENK
F 2h. ANJE I UEVUIE, A SRR SBERTES, 15 BB LB W), AR EIEERY) .
[0875]  MS:330.1

[0876]  SCjtEfy] 95 -
[0877]  4-(3,3~ & - MLA&EE —1- 56 ) - MLIE —2- FRIRFE - B3 - Mg h i &k
[0878]

F E

[0870]  #R¥E—AFEFF I KIS EH 3, 3- A R RSz EY . LR
2 JA 1), AN F 0o FR AR BB L 86, IO 2M AL EE S BEF IR (20 KB , IR EWE
ZRBH 2ho RS UETE, H SRR ZBETE, SRHERLEY, HRER K.
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[0880] MS:334.1

[0881] Mp :162°C -166°C

[0882]  SLJff] 96 :

[0883] [2' (FE-BE-REPFBEE)-3,4,5,6- 0 & -20-[1,4" ] Bk ng
B -4-F - REFRNT B

[0884]

(IS
[osss]  RHE—MFE/F 1. 46 4-N-BOC- REENRIE R B %S B RMBERLEY, K
HERERY.

[0886]  MS :427.3

(0887] Mp :135°C -140C

[0888]  SZJff] 97

(0s89] 4~ A% -3,4,5,6- WS 2-[1,4' ) BKMLUEEE 2/ - PECKE - FRIE - WEMLE
Mt

(0890]

N,
[0891]  R#E—BAEFF G SEMG] 96 AR [2' - (FE - BE - KEFHE ) -3,
4,5,6- HE -2H-[1,4' ] BRMLIER -4- & |- REFRNT RIEBZLHEY. SEHIE
L&Y, HEEM K.

[0892] MS :327.2

[0893]  Mp :7E 160°C -165C4H

[0894]  SLJfifs] 98

[0895] 4~ —HEE -3,4,5,6- TUE —20-[1,4" ] HRafbRee -2/ - BB E - B - B
fi&

[0896]

N
(08971  MR¥E—ARFE/F I AEFH 2 - WRNE —4- £ - B ZU 6. BRSNS
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Y1, AR EMRY) .

[0898] MS :355. 2

[0899]  SEjEf 99 .

[0900]  4-mEmEHE ~1- & -3,4,5,6- U4 —2H-[1,4' ] BkAkmERE -2’ - FRRFE -2
B — |

[0901]

[0902]  MRYE—MFE/F [ AEH 4- (1- mEmg 42t ) DRIEZRIS ZALEY . BB ENLE
W, IR EH K.

[0903]  MS:381.2

[0904] Mp:135°C -140°C

[0905] =SB 100 -

[o%06] 3,4,5,6,3' ,4' ,5' ,6' ~/\& -2H,2" H-[1,4' ;1' ,4" ] =Ekatkme-2" -H
RRE - BFE - g

[0907]

O
[0908]  IRIE—MRFE/F I HA AN-(4- URNE 75 ) IRIERFZMEY . A BHEPENILE
Y, hEEHRY .

[0909]  MS :395. 2

[0910]  =Cjfifs] 101 .

[0911]  4-(1,4- —45( 2% -8- H A% — 18 (4. 5] 2% 8- Z&) - MbhE —2- FIRFE - 1R - Bihx
[0912]

[0013]  MRIBE—RER 1A 1,4- Z5% -8- BF (4. 5] BEHBZULEY. BT
SRS, AR,
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[0914]  MS :370.2

[0915] Mp :98°C -102°C

lo916]  SCjEf5 102 -

(0017 4-[2-( & - 722 - FAEFELEE ) - kg —4- 2 ]- UkiE -1- FET B
[0918]

e
N,\4 L
L J
{:N;J |
oPaA~
[0919]  RYE—ARFESF L. 48 N-BOC WREEIRF iZAL Y. B LIRS, HIREH

wRY -

[0920] MS :413.3

[0921]  =CHEf 103 -

[0922]  4- URME -1- & - ki -2- FEREEE - B - Mg
[0923]

[0924]  #RE—ARFEF G A AL MR 102 FHIAR 4-[2- (FFE - RE -GEPEHE ) - it
WE —4- 2 1- WRFE —1- FERAUT BRI iZ UL EY . B HBENLEY, IR ERERRY .
[0925] MS:313.2

[0926]  SCJE{H] 104 .

[0927]  4-(4- FE - WRME -1- 5 ) - nikiE -2~ FRFE - BE - W&

[0928]

{ /’ .:» -
(Nj ZHCO
: “&:

H

[0929]  #R4E—RIEFF I AT N- PEIREESFF NSV 7B HPERNLEY, hFEEMH
[0930] MS :327.2

[0931]  SZjEf 105 -

[0932]  4- ngbk —4- Z - mkiE -2- FEERE - BE - B

[0933]
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~F
[o] '
[0934]  ARYE—MWFET [ FHOMIRBZUEY . 2 EHBEERNLEY, hEEER K.
[0935] MS:314.1

[0936] Mp :105C-110°C

(09371  SZjfEfHl] 106 -

(0938]  4- REWpk —4- Z - AlbRE —2- FERFE - 14 - B ER

[0939]

(j

[0940] A& SLjEfH) 105 HHEIA R 4- DMk —4- FE - lkhE -2- RN E - BE - Bk T =
AP (10mL) H, A 2M FALEAE S Bk (1. 2 éua-a) PIEE . BIREYEERDHE 3h,
ARET, BBEENEY, AEFERE.

[0941]  =ZjEMA 107 -

[0942]  4-((2R,65)-2,6—- —FFE — Ok -4- & ) - MLiE -2- PERFEE - B8 - Wik

[0943]

NG
[0944] ARIE—MFEF 1. EH (2R, 65)-2,6- — & - WHEEZILEY . 405 H B
ey, hEEmR.
[0945] MS:342.2
[0946] Mp :180°C -185C
[0947]  SCjEf] 108 :
[0948]  4- FFEEE - Mt -2- PERIBERIZ
[0949]
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NH,OIB0, Hi, HOBT, EDGI BANH,, E1OH.

M oBi

| NEt, CHCL RT Py g .ggﬁﬂ%i—ﬁdﬁ;
pz - ‘"g: gﬁgggz

[0950] BIE1.

[0951]  [5] 4— J& — ALLBE —2- BEE (1. 0g,4. 9mmol, 1 48 ) £ A F4x (40mL) FEI¥EM
A HOBT (1. 3g,9. 9mmol, 2 24& ) EDCI (1. 9g,9. 9mmo1,2 48 ) . =Z % (2. 1nL, 14. 8mmol, 3
ME) N 0- MTHEEEEE (1. 2g,9.9mmol, 2 ¥ ). KIRSYAEZEHEE 18h, BN
K (20mL) F. BHHEHA & FHER (3x20mL) , R EREET 1, I8, EF K K. 1%
KB PBREEE AR DR R ZES (100 / 0 E 50 / 50) didk, B3] 4- 5 - it
Mg -2- AT A - B, AEEREK (1.0g, T4%IE) .

[0952] JBEE 2.

[0953] FEZE A, 4- 1R - EnE -2- FERAT 8% - BiIE (410mg, 1. 5mmol, 1 4 &)
WiET 8 (omL) o, IIAFERRE (161mg, 3mmol, 2 248 ), KRS YITE 180°C m#k 20h.
VG BIRE YW R ERERR L, M P iy (F M O 2B Z. 88 (100 / 0 & 0 /
100) 4ifk, 133 4- "FHEEE - MERE -2- FERRUT A2 - BEi%, W EEMRY (5Tmg, 13% UK
[0954] LB 3.

[0955]

[0956] 4% 4- *FEEE - ME0E -2~ PR T A2 - B (57mg, 0. 19mmol, 1 HE ) FI=4
ZH (3mL) TERREREST T T 100°Cin#h 10min. B HS, BIREMELEET. BRAWIEMR
F &P Gml) 1, MAZBHEENEER . BIRAY WM ERER -, 8 i R (A ik |
A AR EE (100 / 0285 / 15) 4lith, BRIMIBE L&Y, AL EMRY (15mng,
2% WHE ) .

[0957]  MS :244. 1

[0958]  SCjafH] 109 -

[0959]  4- (¥ - FHEE - BI) - MLIE -2- PR - BRI - Bz

[0960]
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i, PAIOREN S oide Mox

Y7 Ol EINAP. C3C0, A uomde, [ ] T MOUERGHORT
TR, FHE  wre Y MEOHHO,80C Y 2. BANHOH.BCI,, NE, CHICL RT R .~

el &
[0961] 538 1 .

[0962] [ K 4- VR — BERE -2- FAEEFES (650mg, 3. Ommol, 1 & ) FEFZE (15mL) P
HIE BN AT ERH (1. 9g,6. Ommol,2 & ) . N- FEYEEE (0. 5mL, 3. 9mmo1, 1. 3 H&E )\
BINAP (93mg, 0. 156mmol,0. 05 & ) 1 LIR4AE (34mg, 0. 156mmol, 0. 05 H& ) . K IR SR
HEP T 100°Chn# 20h, AHJE, BEEWRIAK QomL) #, H ZE ZEZEE (3x10mL)
BHEEMBE TR, Sk, XA K. HHERKYEE R GRS S P
(100 / 0 2 97 / 3) #ifk, 138 4- (F & - FE - FE) - ke -2- IR FER, hHE AR
¥ (230mg, 30 % ) .

[0963] fx 9% 2

[0964] H% 4-(FFHE - FE - ) - ukrE -2- FERPES (230mg, 0. 9mmol, | ¥ E ) BE T
FREE /7K (6mL / 1ml) BREH, MAEEAE (Tomg, 1. 8mmol,2 & ) . HIRAWE
80°Cm# 3h. Y2 EIF, AN IM ENWELELBEF R (1. 8L, 1. 8mmol,2 & ). REWH
REVEKET, [FIEEWRER 4-(FFE - FE - 28 - g -2- FL.

fo965] DIE 3.

[0966] EEEEA (0. 12mL, 1. 3mmol, 1. 54 &) WME 4- (FE - FE-FF)-mtxE 2-F
% (0.9mmol, 1 K& ) fFEZH Fot (10mL) FHER. BIREVEZRHEE 16min, BRE
T BRKRYWET Z&F 5 (10mL) 1, IMA=ZFZ (0. 38mL, 2. 7Tmmol, 3 & ) FIN-FE
FRIZHIREL (215mg, 1. 3mmol, 1. 5 & ) . FEEIRINHE 20h [T, IR YR M ZERERS b,
HOHEMLBR ZER (100 / 0240 / 60) 4k, RBIHBERLED, AFEEMRY) (85mg,
27T% R ) o

[0967] MS :348.2

(o968]  =CJfEf5] 110 -

[0969]  4- MGk —4- JE - MERE -2- AR A BEZ

[0970]
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Ny Son 146000, CHCl, RT
l 2, NH,OtBU HCL,,, NEL, CH,CL RT S

N/ HOI - P
®

[0971] BB 1.

[0972] K EEER (0. 11mL, 1. 3mmol, 1. 3 242 ) N 4- ik —4- % - ath5E -2- FESLR
£ (240mg, 1. Ommol, 1 & ) ZE S FhH (10mL) FHIEE - £F 0°C, N — BHE FELIZ (2-3
W), BB EYESRMA 15nin, ZERETF. BRKYRET & Bk (1onl) M=%
(0. 41mL, 2. 9mmol, 3 H{E ) H, A 0- T BRI ERE (185mg, 1. bmmol, 1.5 K& ). 7
FEEBEE 200 J5, BIR A YRR L, M SR ZER 28 (100 / 0F 0 / 100) 4
1. 3545 4- "Gk —4- 5k - nikeE -2- RERUT AR - TR, hA MK (110mg, 40% 40K ) .
[0973] & 2.

[0974] 4§ 4- NG0bk —4- & - ke -2- AR T A2 - BEFZ (110mg, 0. 4mmol, 1 &8 ) A=
RO (3nL) TERREES T 100°CHIF 10min. B H)E, BB EMERET. BRAYG
fET AL Gol) P, MAZGESENEBR. BREYWRMERR L, il i
HEERA S P HRAFE (100 / 0590 / 10) 4ifk, BRI ERLEY, X EBHEK (12ng,
14%UE ).

[0975] MS:224.1

[0976] Mp :215°C -220°C (/&)

[0977]  SEHEf] 111 .

[0978]  3,4,5,6- I -2H-[1,3" ] BemtieE -6' - FEFE - BE - Bz

[0979]
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A LOHHO: .
QME. N=0H, 70°C ‘ ) " ’

| 1.4C0CH,, CHyO), RT
2 BINHR0HHCE CHACly, NEty RT

L

[o980] IR 1.

loo81] | iKY 5- ¥R — MERE —2- FERFEE (450mg, 2. Immol, 1 & ) ZEF K (10mL)
WS TINAIREE (213mg, 2. 5mmol, 1. 2 & ) BEEREP (618mg,2. 9mmol, 1.4 & ) .2- —F
CEME -2 ,6' - ZFEEBE (171mg, 0. 42mmol, 0. 2 4 &) = ( ZFXHK) =
L (95mg, 0. 10mmol,0.05 K& ) . KIREVEFEEDPT 100°CH#H 48h. AEE, BIRE
YIHBIANIK (5ml) , Fl R ZBE2EEX (3x10mL) » HHLZ SRR T4, ik, EX % LK. BH
e RIE I R IE AL R R LR ZEE (100 / 0F 0 / 100) £k, 153 3,4,5,
6- WU& -2H-[1,3" ] BknbigE: -6/ - FERF NS, AR EM K (165mg, 36 % WHE ) .
[0982] PR Q.

[0983] ¥4 3,4,5,6- P95 -2H-[1,3" ] BXALmER: -6 - AR NS (165mg,0. 75mmol, 1 4
B) BHET PR Sul) , INASEILE (63mg, 1. 5mmol, 2 & ) . KIBESWLE 70°CHl
20h. YA E1E, IO 3N @ALEEW 0. 2ml) . REBBAVERKET, BIEEREM 3,4,
5,6- Y& -2H-[1,3" ] BRAtuEHE: -6’ - R, AREHRY.

[0984] 2!:, gfé 3.

[0985]  HFEWEEL (0. ImL, 1. 12mmol, 1.5 & ) WINZE 3,4,5,6- I -2H-[1,3" ] Bknlt
MEEE —6' — PR (0. 76mmol, 1 & ) fE Z & F 5t (6mL) P EIEHR. HIREWEZRHH
15min, ZREF. BRAVBET & T4 (6ul) F, WA= ZIZ (0. 31mL, 2. 25mmol, 3 24
B ) FIN- FEZRE ML (179mg, 1. 12mmol, 1. 5 H 8 ) . AESEIPE 200 )5, 4B S YW
MEERERE b, M SR Z 8 288 (100 / 0 & 30 / 70) 4iitk. SRSHABEMNEY), Bk
MK (125meg, 54 % IHK ) .

[0986]  MS :312.2

[0987] Mp:110°C -115C

loogs] EAFERA (I) Kb EWHIIEHEEHE

[0089]
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kLol

B AR

Rl -

FRET

1C50 [uM]

EERE |

20

CPE H3N2

Ay (%)

4.8

FRET

1C50 [uM)

CPENBND |

&y (%)

CPEHIN2

oy (%)

0.9

CPEH3N2

& (%)

_CPEH3NZ_

R0 |

FRET

1C50 [uM]

CPEF3NZ_|

&y (%)

X

FRET

G50 [

CPEH3NZ

Y (%)

13

[0990]
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HRAE

ERRE

EERE

GPEHIN2 |

AV (%)

105

CPEHINZ |

& (%)

125

Ay (%)

- CPEH3ND |

&Y B

CPE HIN2 |

iy (%)

16

| CPEHBNZ |

&y (%)

0.3
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SRR ERAN _ERAE REAR | AEAX

CPEH3NZ | Y (%) s0° 14,8

CPE H3N2 i (%) 50 27

CFPE H3N2; B (%) 50 24

CPE H3N2: A (%) 2 4

CPE H3N2: &y (%) 5 3

CPE H3NZ e (96) 1 1,2

CPEH3NZ: By (%) 50 04

CRE H3NZ2 i (%) 50 -1.9
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[ZBEM |  whkd  |ZEHKE | BEBE

| CPEFINZ [ gy (o 20 | 87

CPEH3NZ, (%) 5 27

CPEMINZ | H¥ () 5 13

CPE HINZ & 25 1

" FRET 1C50 [UM) -

[0992]

| cPEHINZ Ay 9 10 15,5:

‘CPE H3N2 & (%) 5 15

CPEHIN2 Ay ooy |8 11

_FRET | iC50[MI__| N
FRET IC50 M) | | 145

CPE H3NZ & W | 50 : 0,6

[0993]
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ST M

B

CPE H3N2.

&y

HMRE

(%)

BETTY

50

REER

CPE H3N2

Ay

(%)

S0

CPRE H3N2.

wy

(%)

ot -C‘H:

| €PE H3N2

R

(%)

CPE H3N2.

(%)

CPE H3N2.

(%)

50
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| EERA ] KR &S B ES

cPEHIN2 | A x| ar

CPE HaN2 WY (%Y 5 27

CPEHINZ | &¥ (B 5 {13

cPEHSNZ |y %) 2 1

FRET IC50 [uM} | 4,3

[0994]

CPEH3NZ o | W | 155

CREHIND: iy %) 5 A5

[ ceedsN2 | my o |5 11

FRET | ics0pM] | 4
FRET | fcso(my | 45

CPEH3N: A %y | 50 0,6

[0995]
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i i)

AT ERRN

Ea

| EBER

CPE H3N2

%)

JIEERA

FRET

IC50 fuN]

8,09

CPE H3N2.

A (%)

342

"FRET

iC50 fuM]

19

1C50 M)

187

CPE H3N2

PN

4.3

1550 {lMT:

CPE Nz |

1650 [V

45

CPE H3N2 |

By (0

20

48

CPEHINZ

Al (%)

7T

FRET

6,25

CPE HBNZ

Ay (R

43

FRET

1C50 fuM)

54

CPE H3N2

By (%)

[0996]
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SF8R S A EHEE | B, 3 EMER
Lo

CPEHINZ | Wy (%) 2 44

CPE H3N2 Wy (%) ] 2 | a2

FRET icaopn | 9.4

“CPEH3NZ |

FRET iC50.{uM) 10,1

R T S R s
[ CPEH3NZ | &% s | 50 _ 6,2

FRET 1C58 [l 38

FRET | tcsopmg | | ©6a
LPEH3NZ | S (%) 5. : 0.5

FRET (C50: fuM] i 3,1

CPE H3NZ &y G 1 10 v 93

FRET ICso M - 584

FRET | _ IC8OMl | X
CPE H3N2 A (%) 50 74
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T~ = — T 2T T ST

. O b | FRET | kM 10

_[cEmm T I - S R

FRET | icsomm 12

CPEH3NZ | W% &) | 5 38

| CPEHAN2 | @y (%) 12 13,4

FRET 1cs0 [pM) 2

[0997] [CPEF3NG |~ & %) 2 T

FRET |  T1csofuM] 26

TN | RS A 5 %5

FRET | 1C50 [uh] 29

[ CPEH3NZ | &Y %) 50 ‘ 10,5

FRET ICSO [ 12

| {%]
]

&1
~

1 CPEH3N2 - By (%)

"FRET | 1C50[eM | o

92



CN 103958475 A

i3

BA

o1

83/121 T

[0998]

F— T

1050 [uM]

CPEH3NZ

ey

ERET

| _CPEH3NZ

32

S Gy

50

123

FREY

IS0 NG

6s

& T

52

| creranz |

FRET

1E50 [iM]

12

- g ‘}. ‘%, —

i

CCPEHaND

FRET

50 Gibiy

4

CPEHANZ |

ey T

CPEHINZ |

&y 8

S

0

107

| CPEHANE

A 0

50

83

FRET

IC50 [uh)

033

#y

L

B

12
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BEE T

CPEHIN2 ..

ICI0GM

(ZRER ARk

32

A kY

CPERINZ |

Ay

g | 88

[0999]

FRET

CPEH3N3 |

Iczo pasy

&y oo 1T~ % T

1CE0 ]

58

Wi o8

1CE0 [ime]

38

Y )

ERET.

1. .CPEHAN2

1CE0 ]

0,51

(€50 )

i5

1C50 ]

13

1C50 by
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[1000]

K.

| creHNz: |

B e

1C80 ]

crEHING |

Ry O

| creranz |

CPEH3NZ |

ICEO TN}

23

ay =

ICE0[uM]

073

B )

EE
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in B B

T wEEEw |

CPEHIN2

ey %)

TENER

09

FRET

I1CE0 [}

3.5

&S %)

A

T CPERAG |

CPERTG |

£oer

[erera |

ICE0 M)

VA5 I N ST

[1001]

_CPETING |

54

CPEHINZ,

w4

5

CPEHINZ

b )

313

| -CPEHIN2

A o8

39

| cPERH3INZ

w06
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Temka | #nas | aRRE JEHSR

FRET | ICS0[MY 38

CPEHNZ | &) 78 1 34

L5

FRET' 1C50 fud) 3

[CPERMNZ | &Y TH 3 05

FRET iceonN | 28

CrEmSNZ | W TR | %0 B2

FRET ez | nr

CrEme | &Y T | 5o 08

[1002]

(<Y

sl
Ay
=

FRET HCED M) 3

CPEHNZ Ay T

S

51

CPEHINZ By 00 | o 05

CPEHINZ | &y 6 | 80 38

ceeranvz | e o9 | s | s7
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[1003]

FRET

_{TcrEmINg

— T S

IC50 [aM]

T T

AR

&y T

50

88

FRET

| CPERNZ.

1050 [N,

02

58

FRET,

| _CPEHIND

Ay (6

1C30 bl

0,78

A T

| creranz

Yy 0

50

8.1

FRET

~CPEHINZ |

1050 [uM)

04

P D)

20

238

FRET

[ CPEFINZ |

FRET

ICSD [h]

22

iy T 7

50

34

1CB0 [xM]

1{3

Y TE

2l ]

49

FRET.

1C50 [kh])

9,33

| CPEHINZ |

FREF

CPEHINZ

Ay e

1C50 M)

E)

- )

50

224
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FRZA | apat Tapks [ERER

CPEHaNZ W (%) 2 5.3

FRET JC50 [uhf] -0:589:

Ay w83

FRET ICs0qM) 18

CPEM3NZ | & (%) | 58

ERET [ tC5OTuMI 0,83

[1004] CPERINT | #F [ | s

ERET | icsofiM) S

CPE:HING oy (%Y 50 553

ERET 1C50 QM) 2%

CPEMINT [. A (%Y 5 .. -188

ERET ICS0[M] 14

| crEmaNg | _ & %L | B8 | 368
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[1005]

[1006]
[1007]
[1008]
[1009]

FRET |  1G507uM]

S EEAN | Rl | SEMRE

38

540

[ CPERING | RF G | 5

FRET AC50 {iM]:

ERET 1C50 1M

TPEMINZ | @ (% | &0

5343

FRET 1C504INM]

| CPEHINT |  ICH0(uM]

CPE HaN2 e %y |l . 50

8007

CPEHINZ |  reducton (%) 50

24,39

CPE HSN2 1E50:GM]

78

FRET | 1050l

)

CPE HaN2 Ao (%) 50

2%

FRET 1C50 [uM]

1.8

AR (D) A

0y "

S5 o £ T
5— IR -2- T REBERE -4~ P& - BY -3- FRLE

100
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S N-boe
N-boc

iy AT
A, . BOC0,DMAP,
Y CHCRRT

[1010] CIE 1.

[1011] o] 2- &k —4- & - By -3- FER L BE (25. 0g, 135mmol, 1 & ) EZE Tt
(80mL) H I I ZFRER — AU T B5 (48. 0g, 220mmol, 1.6 24 & ) N 4- — FF & Lt mg
(1.6g,13. 5mmol,0. 1 Hf&E ). MR EVEZEMHEZE RN THK. REBRREF, BEK
Yl PR I A O LR LB (100 / 02 90 / 10) 4lifk, 53] 2- T H I
WERE -4- P - 1By -3- FIRZE, AR AR (18.8g,49% WK ),

(10121 B 2.

(10131  FEOC, | 2- T AEREEE -4- FE - BY -3- HERZHES (10. 2g, 35. 9mmol ,
148 ) S 4onl) FEIFEEIA N- EITHABE W IE (6. 48, 35. 9mmol, 1 M & ) . HEA
WITE O°CHLHE 2h, B RIEH . iKY PR Gk M O fi 28 Z8g (100 / 0
Z 70 / 30) 4itk, BEIFERMLEY, ABAREE (11.9g,91% =K ) .

[1014]  XEEPEAE 1T

[1015]  5- Ak -2- FAEEAIIE —6- X5 —3H- WEWy IF [2, 3-d] mEng —4- i

[1016]

[1017]
TR S (2. 8g,38. 3mmol, 1 &) AREEEE (1. 4mL, 38. 3mmol, 1 8 ) FEFHEF T 130°C
A 18h. A EE, SIETTIE, A BB, T8, BRMENILa, hE AR K (7. 7g,
T0% WK ) o

[1018] B |ak 111

[1019] 2-(2- &% - ZEEE ) -5 B -6- A -3H- BV FF [2,3-d] WEmE -4~ i
[1020]
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RePAm e

FHE 100

¥ H N 523 B

K42 P a4k 0
[1021] % 5- B -2- FEERE -6- 2K -3H- Wy 3 [2, 3-d] MERE —4- B ( KB AMA
IT) (1. 2g,4. 2mmol, 1 {E ) BET Lk (Gnl) P, K ERAZEE DT 130°Chn#A 18h.
AHE, TEE AR Bilie A S Pl 28, R T1g, B3 HEMILEY, ha
BRER (550mg, 44%HLE ) .
[1022] —HZFEFFA

[1023]
1. NH,CN, HClin E4,0 r1 0
2EF AR, Tt L 130°C e
FAM, HHE B0 ol ] /_Nlj,

STENTTNH,
(10241  7E0°C,HBEIZ (1.0mmol, 1.5 H¥&E) WA ZE M BHEE LB (1. 0mL, 3
BE ). B 15min J5, TEEE. WA EHEEAETZEEPME 2- 2& - By -3- H
R 2B (0. Tmmol, 1 & ) FI—HEM (250mg) . FEREWAE 130T 2he AT, ¥Hk
KPERET PEH, A INREFEFRER (10mL) . REEREN, KIIREAH K
BT (2x10mL) FI7K (2x10mL) BE¥, IFRIHAEMILEY) (5% E 0% UHE ) .

[1025] SEEE 1 .

[1026] 2- &It -6- FHZE -30- BEWYH [2,3-d] MEIE —4- B

[1027]

ST N,
[1028] RIE—ARIEFF AT BRI 2- & -5- RAE - Y -3- PR PEREH
B EY. 2 BEHPENLED, AKEHK.
[1029] MS:210.0
[1030] Mp :347°C -349°C
[1031]  SCJifs] 2 .
[1032]  2- @3 -6- #FE -30- HEWY IF (2, 3-d] MENE —4-
[1033]
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[1034] IR\ —AEEF AERATTERBH 2- B -5- ZF - By -3- FERRPEHFBHE
K &Y. & HEENLEY, R EEF.

[1035] MS:244.0

[1036] Mp>360°C

[1037]  SCjfEf5] 3 :

[1038] 2- & ZE -5- F&E -6 K& -3H- By F (2, 3-d] WERE —4- BR

(1039]

[1040] ARIE—MEFEFF AFHTTE BRI 2- 85 —4- PE 5- KK - By -3- Pig LK
FFHERUAY . B HAENLEY, KEH K.

[1041] MS:258.1

[1042] Mp :356°C -358°C

[1043]  =CifEfs] 4 .

[1044]  2- &K -5-(4- . — & ) -6- FHE -3H- W IF (2, 3-d] WERE —4- B

[1045]

STENTTNH,
[1046] ARIFE—ABEFAMNHATETHRN2-FE 4-4- R -FE)-5- FE T -3-F
PRI B HIERLEY), AR AR .

[1047] MS:276.1

[1048]  Mp :360°C —-362°C

[1049] E‘E ﬁ‘ jﬁl b

[1050]  2- 44 -6- & -3H- BEW; FF [2, 3-d] ME5E —4- i

[1051]

AN,

[1052] iR#E—FEF AFATENER 2- E& -5- IFE - Y -3- PR A SIS
K EY. & HIRENLEY), AR EE .

[1053] MS:258. 1

[1054]  Mp :294°C -296°C

[1055]  SCHE(L6 -

[1056]  2- &% —6-(1- & - 4% ) -3H- By FF (2, 3-d] WENE —4- B
[1057]
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[1058] #R4E—fRFEF A FETTERIEA 2- &3 -5-(1- K3 - 23 ) - @y -3- FERH
eI BHHE R A . B BIHENLEY, IKEH K,

[1059] MS:272.0

[1060] Mp :260°C -270°C

(10611  SCHEfH 7 .

[1062]  2- & -5- FE —4- E -3,4- Z& - B I [2,3-d] wenE -6- FF K Wil
[1063]

[1064] RIF—WEFAFHATETEH2-FE -4 FPE - FEAEPHE -8
Wy —3- PR OISR HE NN AT . A EEIENLEY, ARER K,

[1065] MS :301.0

[1066]  Mp :7F 290°C -296°C 4} i

[1067] —BIREDB

[1068]

s+ s quoa ﬁ"%‘: . Y em LERER e
’ o g1 U S, 2

[10691 1.

(1070] 4474 -2- Bd (28. Ommol, 1 * & ). % (900mg, 28. Ommol, 1 & ) . HE LK LI

(3. 0mL, 28. Ommol, 1 & ) FELL B IIIRIEMATE Z B (15mL) H BB, EEHE P T

90°Chn# 18h. MREH R BLIE G R AR WIE T YR G AT R O 2% 2.8

(100 / 0F 0 / 100) Zi4k, 15 5) 2- WE - By -3- FRRLES 6% Z HB%UIE ).

o]l  BEg 2.

(1072]  #E0°C,#%& & (Lommol, 1.5 [ &) MAZE 2M KA E LB+ MR (1. 0mL, 3

HE ). HIFE 5min f5, TSR, HAFOGAEAEEHETMELE 1 PREMN 2- A

& - BEW -3- FERLEE (0. Tmmol, 1 {E ) F1ZHEHN (250mg) . RS YAE 130°C hnik

2he AHG, BRKRVIEHET FESD, M INEEFEHRER onL) . RIFERER,

FraE AR —@MEe (2 x 10mL) /K (2 x 10mL) BE%&, BRHIEMLEY) (5% F 90 % U

o

[1073]  SCHif5] 8 ;

[1074]  2- & FE -6-(4- & - FHE ) -5- FE -3H- BNy 3f [2, 3-d] MENE -4~ i

[1075]
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[1076] RIFE—KEF B A 1-4-8 - X5 - N 2- FRBHENLEY. BN
BRI EY), AIRER K.

[1077]  MS :292.0

[1078]  Mp :7F 351 C43fi

[1079]  5C ] 9 ;

[1080] 2- & & -6-(3- & - K& ) -5~ FE -3H- Wy IF [2,3-d] WEnE —4- §

[1081]

o :

[1082] ARIE—MRFEFBAEH 1-G-& - K& - H -2- FIREBHENLEY. HEHH
B EW, B ER K.

[1083] MS:292.1

[1084] Mp :7F 265°C 4y fif

[1085]  sCjEfl 10 .

[1086]  2- T A -5- P -6- X ZRE -3H- My H [2,3-d] MEIE —4- Y

[1087]

= §TTUNTTNH,

[1088] R —MRFE/F BATH 1- XX R EE - W -2- BIEREIENNED . 47 & H IR
wEW, hEEHRK.

[1089] MS:272. 1

[1090]  Mp :7F 330°CHfif

(10011  ZCjtafsl 11 ;

[1092] 2- & & -6-(4- PHEE - FE ) -5- FHE -30- EWH [2,3-d] ELE —4-

[1093]

[1094] #R¥E—MRFETF B AEA 1-(4- FEE - FE)- N -2- BREHENNEY . 78
HEREY, hEEHR.

[1095] MS :288.1

[1096]  Mp :7E 311°CHrHfif

[1097]  SCjHEf] 12

[1008]  2- & &k -5- B&E —6-(3- = F P L - 5L ) -3H- BEMy I (2, 3-d] mEng -4- B
[1099]
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SN K,

[1100]  #RIE—RIEFF B 1-G- =@ FE - 7 ) - W 2- WRBHENLED. 2

BHPENLEY, FAERK.

[1101] MS:326.1

[1102]  Mp :7F 345°C 73 fif

(11031  SCjffs 13 ;

[1104]  2- 2 —5- FHE -6- MtnE —4- & -3H- My 3 [2, 3-d] MEmE -4~ i
[1105]

%
/SN S,
[1106] IRIE—FARFEF B fEA 1- Mo 4- 3 - A -2- BB HEMLEY . B HEE

K&, hEER K.

[1107] MS:259.1

[1108]  Mp :7E 355°C 7>

[1109] =Ll 14

[1110]  2- &% -5- P& —6- Mo -3- 2 -3H- WEMYIF (2, 3-d] WEOE —4- B
[1111]

N

NH,

7
11121 ARYE—RFREFF B AT 1- e -3- 2 - 79 -2- BRI &Y. 3l

HI &Y, A EHR K.

[1113] MS:259.0

[1114]  Mp :280°C -290°C

[1115]  SCHEf] 15 ;

[1116]  2- FF -5- FE —6- MtkE -2- 2 -3H- Wy IF [2, 3-d] WENE -4~ W
[1117]

NH;

[1118]  MRIE— R B EH 1- L -2- 2 - 7 -2- IRBHHERLEY. »EHHE

FIAL &, AR EH K.

[1119]  MS :260. 0

[1120] Mp :280°C -300°C

(11211  SEHEH) 16 ;

[1122]  2- & F& -6- % —5- FE -3H- By If (2, 3-d] ¥EIE —4-
[1123]
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[1124] RPE—WEFBFH4-FE-T -2- @H%’Tc{ AR EY. FEHEHERLE
W, ABEEHRK.

[1125] MS:272.1

[1126] Mp :292°C -294°C

[1127)  SCjEf] 17 .

[1128]  2- F& -6-(4- & - FF& ) -5- FE -30- BEW; I [2,3-d] mERE —4- A

[1129]

[1130]  MRAE—MRFEF B A 4-U- & - ZFE)- T 2- FREHERINEY . HEHE
BERALEY, A BEEAK.

[1131]  MS :306. 1

[1132]  Mp :300°C -320°C

[1133] —FEFEC

[1134]

S . NH
A
boc.

FEPERT

1. NHCN; HC! tn Etzo
2 2T 4R, %

yg_ o

[1135] G} 1;

[1136] [ SH) 5- R —2- BT EERERE —4- P - EY -3- FRRLN (EHE
& 1) (200mg, 0. 6mmol, 1 4 & ) FBEREEE (1. 8mmol,3 HE ) AT IR - FHE P (4mL)
PRSI B LSS (183mg, 1. 2mmol, 2. 2 248 ) A4 [1,1" - ( “FEEBE) =%
2] 48 (0. 12mmol, 90mg, 0. 2 M & ) . B EWERMKEESN T T 120°CHiHE 20min. B HIE,
LERET TS EREY, WtERER L, Bl RE e =l G0%E 5% KE) .,

[1137] i % 2

[1138] Bk EPE 1 L&D (2. 4mmol, 1 HE) BHET AN SALEALE B RER
(10mL) , IR A VTEERIEA: 18h. REHIREVIRYE, MBRKRYE T & FH (10mL) +,
ARSI BB RS (3 x 10mL) . AVLEERRET 5B, Tk, EXE K. HEERY
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Wi REE LA, BRIEENE CoUEEERE).

[1139] EB 3.

[1140]  7E0°C, ¥ 5f% (1. Ommol, 1. 5 1 & ) MAZR MEAMNELE ZBEF I (1. 0mL, 324
B). HH 15min J5, TIEEW. BHFEEEENE2AFEHE TR 2- ]E - By -3- F
BRZBs (0. Tmmol, 1 38 ) FIZ FE (250mg) . IR AMTE 130°Chi# 2h, BH)E, 5k
RERET PEED, A IN =L PETRER (10ml) . REZERREN, ¥ 5 EEH K
ke (2 x 10mL) FA7K (2 x 10mL) $Es, S RBHERMLEY) GX%E 0% WE ) .

(11411 SCHEf 18 ;

(1142]  2- & Zk -5- FEE —6- [A] 2R3 -3H- Wy 7F (2, 3-d] MEnE —4- T

[1143]

[1144]  RIF—REF CTH 3- FEXMERIRGHENNUEY . 7 EHBENLEY, A
BHE#H K.

[1145]  MS :272.1

(11461 Mp :7F 330°C -338°C4rfit

[1147]  sCjEf 19 .

[1148]  2- & -6-(2- & - K ) -5- FE -30- By FF [2,3-d] wEng —4- Fd

[1149]

S N,

b '
[1150]  ARIFE—FEF C T H 2- ARFRMISRIE B AL EY . » B HHERALEY,
[1151] MS :292. 1

[1152] Mp :334°C -336°C

[1153]  SCHER] 20 :

[1154] 2~ I 6-(2- # — &3 ) -5- BFE -3H- BEW IF [2, 3—d] MENE —4- B
[1155]

F
[1156]  AR¥E —ARAZFF CAEHH 2- AT IRGHIE ML &4 /7 BB IERIL &, K
BRI
[1157] MS:.271.1
[1158]  Mp :325°C -330°C
(1159]  =CHEf 21 .
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(11601  2- F& -6-(4- i - #KF ) -5- FEE -3H- WEW IF [2,3-d] ENE —4- I
[1161]

(162]  IRIFE—MIEFF CEMH 4- AR B ENUED . 7B B HERLEY, AKX
B R.

[1163] MS:276.0

[1164] Mp :325°C -335C

[1165]  SZjfEfh] 22 .

[1166]  2- EH -6-(3- 9 - FHk ) -5~ FFE —3H- W I [2,3-d] WENE —4- W

[1167]

[1168] R —ARF2Fr CEH 3- WATRRIK B AN AY . H 3 HEBEML AW, HE
B K,

[1169] MS :276.0

[1170]  Mp :310°C -330°C

(11711 SCjfifs) 23 .

[1172]  2-|E -6-(2,4- 25 - X&) -5~ FE -3H- W IF [2,3-d] WEnE -4~

[1173]

F
[1174]  RIFP—RIEFF CEH 2,4- ZREEMRHFBLHENNLEY). HEHBPEALE
Y, AEEHK.
[1175] MS:294. 1
[1176]  Mp :330°C -350°C
(177]  SCiff] 24 .
[(1178]  2- && -6-(3- & -2- i - F& ) -5~ P -3H- EWy FF [2,3-d] BERE -4~ HF
[1179]

[1180] AR —BORE B 3- A —2- SRSB4t AT AL
a4, HE .
[1181] MS :310. 1
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[1182]  Mp :330°C -350°C

[1183]  SCjff] 25 -

[(1184] 2~ HUE ~6-(4- & —2- - I ) -5- FIE -3H- WWIF [2,3-d) HWE ~4- ]
[1185]

e
(1186] IRIE—MRIEF C T A 4- & —2- BEMRABPENILED . S EHBENLE
Y, ABEEHR,
[1187] MS:310.0
[1188] Mp :320°C -340°C
(1189]  SCjfify] 26 :
[1190]  2- & & -6-(3—- & —2,6- % - &% )-5- F& -3H- Wy i [2,3-d] wEng -4- I

[1191]

NH
Y= % NH,
o F
[1192]  RIF—MRIEF CEH 3- & -2,6- ZRFEMRFEHENNEY . »EHIE

K&, haem =K.

[1193] MS:328.1

[1194]  Mp :330°C -350C

[1195]  SCHER 27 .

[1196] 2- =& —6-(4- & -3- . - K& ) -5- FE -3H- EW; I [2,3-d] Mg —4- FR
[1197]

[1198] iR —MRFE/F C A 4~ & -3- MAEEMRKEHERL Y. 7 EHPERL
B0, HAKEBR,
[1199] MS:310.1

[1200]  Mp :350°C -370°C

[1201]  SCjfifs) 28 .

[1202] 2- F&E -6-(4- & -3- B - FF ) -5- P& -30- W IF [2,3-d] BEIE -4-
[1203]
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[1204] ARIF—REIEF CH A 4- & -3~ PEEFREMBRFEHENLEY. HE LIRS
IS, J K ERE,

[1205]  MS:322.1

[1206] Mp :312°C -322°C

[1207] %‘ ﬁ jZI 29 .

[1208] 2- HE -6-(4- & -3- FE - K& )-5- FE -3H- W 3 [2,3-d] PEE -4- AR
[1209]

7 NHE
: ¥ N/)\NHZ

[1210]  R\E—KIEF CALH 4- & -3- PEZEMREBHENAEY) . FEBIRER
EY, AEEHR.

[1211]  MS:306. 1

[1212]  Mp :330°C -350°C

[1213]  SEjfifil 30 .

[1214]  2- & -6-(4- | -3- }2%& - K& ) -5 HE -3H- Wy 3 (2, 3-d] Mg —4- B
[1215]

oH
[1216]  ARYE— T C N (4- | -3- EHFE) MR ENERLEY. 2 EL R
Ht &, KB K.

[1217]  MS :308. 1

[1218] Mp>350°C

[1219]  SZHEI 31

[1220] 2-FE-6-(4-A -3-ZFFE - &) -5 F& -3H- W IF [2, 3-d] MERE —4- B
[1221]

[1222] ARIB—RIERF CFH 4- & -3- Z R FEXEMELIEHENNLEDY . HEHH
BEHEY, ABEEMK.

[1223]  MS :360. 2

[1224] Mp>350°C

[1225]  SCjhfe] 32 ;

[1226] 5-(2-& & 5- P -4-HN -3, 4- Z& - EWY I [2, 3-d] MEE -6-F ) -2- & N,
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N- Z % - 2K B
[1227]

ol

[1228] #RYE—RFEF C A 4- A 3-(ZHREEBRE ) XEMRREBIENLED. o
EHHENAEY, AR K.

[1229] MS:363.1

[1230] Mp :300°C -320°C

[1231]  SCHEf] 33 .

[1232]  3-(2- B -5- B3 —4- F48 -3, 4- — & - My 3F [2,3-d) W5 —6- ) - ¥
[1233]

T NH
[1234] IRIE— RIS C AT H - MEREMBEIRB BN EY. B HEERILEY,
SR ERR.
[1235] MS:283.1
[1236] Mp>350°C
[1237]  SCHE] 34 :
[1238] 5-(2- & #% 5-F H 4R M -3,4- = -& -8 ¥ JF [2,3-d] &
e -6- 3 ) -2- & -
[1239]

[1240] ARIBE—RIESF CFH 4- | -3- AEFEMBRFBHENNEY . FBEHIELN
WEW, AKEHK.

[1241] MS:317.0

[1242]  Mp>360°C

(12431  SCHE 35 -

[1244]  3-(2-FFE:5- FE -4-540-3,4- & - BEMY JF [2,3-d] méng -6-3)-4- & - F
Ji&

[1245]
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[1246] IRIE—IEFF C A 2- | -5- FEREMRPBIENUEY . FELIIEK
WEY, AKEIE,

(1247]  MS:317-1

[1248]  Mp>350°C

[1249] =L 36 .

[1250]  5-(2- & -5- P —4- EMR -3, 4- & - W IF [2,3-d] MENE -6- 25 ) -2- - F
&

[1251]

NG
[1252]  RIE—MRKIEF CEAH 3- FE —4- BREEWMREEBHENILEY. »BEEEER
WEW, hEEHRK.
[1253] MS:301.1
[1254] Mp :330°C -350°C
[1255]  sCjfy] 37 .
[1266]  3-(2-&FE -5- FE. . 4-FR -3, 4- & - I [2,3-d] MBI -6-%)—4-F-F

i

[1257]

: N
[1258] ARE—RFEF C A 5- #E -2- MAEEMBRKEHENAEY . o8 HEER
WEW, AKER K.

[1259] MS:301.0

[1260]  Mp :332°C -336C

[1261]  SZjfEfs) 38 ;

[1262]  3-(2- F&E 5 B -4- 8 -3,4- & - BV [2,3-d] WEIE —6- %) -2- F|F
&

[1263]

v ¥
[1264] RIFE—RIEF CEH 3- FE 2- REBTMRFFPENILEY . HBEEEER
weEy, haeHmx.
[1265] MS:301.0
[1266] Mp :350°C -370°C
(1267]  SEjEdsl 39 .
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[1268]  3-(2- &I -5- FE -4- 8 -3,4- Z& - EW I [2,3-d] ¥ERE 6-%)-2,6- —

98, - F
[1269]
o

| < SHH

F— /)\NHz

NC P
[1270] IRIFE—RIEE CFH 2,4- —F -3- EEFEWRFESHENLEY. +EHE
B EY), HREHm K.

[1271] MS:319.0

[1272]  Mp :360°C -380C

[1273]  =ZJf5) 40 .

[1274] 2- & FE -6-(3,5- W - =FFE - 2K ) -5- FE -3H-BW 3 (2, 3-d] ¥ErE -4-
[1275]

FC )
[1276] MRI\E—KIEF CFH 3,5- W (ZFFE) EMRIKEBMENNEY . »EHEH
B EY, AR,
[1277]  MS:394.1
[1278] Mp :344°C -347°C
[1279]  =SCjff) 41
[1280]  2- & F —6-(4- R -3- ZHFE - ZXH ) -5- FHE -3H- By I (2, 3-d] HEIE -4- B

[1281]

[1282] RIF—BWEF CAFH 4- F -3- ZHRFEFEMWBRFELAPENLEY. 2 E B
HLEY, hEEREK.

[1283] MS:343.1

[1284] Mp :310C -330C

(1285]  =Kjifs] 42 .

[1286] 2- R —6-(3- —HEFEFE - K )-5- FE -3H- B I [2,3-d] MERE —4- TF
[1287]

[1288] RIE—MRAE/F C A 3-(N, N- Z FIGAE ) IR NI Al 2 i EE R b 3R 15
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Bk e, HEREIHENLEY, AAEREK.

[1289]  MS :315. 1

[1290]  Mp :207°C -212°C

[1291]  SCjE15l 43 .

[1202] 2-&HKE 6-G6- —FREFE -2- | - KE ) -5 PE 30 BW% ¥ [2,3-d]-
e -4- &R
[1293]

[1204] IRIE—MRFEF C AL 2- M 5-(ZHEEFE ) FEMBEIBEENREHENL
. rEHEENAEY, AR,

[1295] MS:333.2

[1296] Mp :230°C -250C

[1297]  SEjffs] 44

[1298]  2-&H -6-(6- & - MbHE -3- & ) -5 FE -3H- MWy HF [2, 3-d ] MEmE -4~ i
[1299]

/SN Ny

[1300] #RIE—MFESF CIE A 2- GikiE —5- BRI ENL &Y. N EHIERLE
Y, AEER R,

[1301] MS:293.1

[1302]  Mp :230°C -250C

[1303]  SCjfifs] 45 .

[1304]  2- S F:— 6-(2- & -3- F—HL0E —4- F)-5- B EE -3H- BEMy 3F [2, 3-d kg —4- R
[1305]

L)

[1306] MRIE—MRFEF C A 2- & -3- Jultne —4- BB MHEMLEY. = HHE
HILEY), AEEH K.

[1307] MS:311.1

[1308]  Mp :330°C -350°C

[1309]  Sjfifs] 46 .

[1310]  2- & FE 6-(2,6— 5 - MtrE -3- & ) -5- FE -3H- BEWy 3F [2, 3-d] MEnE — 4- §
[1311]
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[1312]  ARIE—MFEF CAEH 2,6- ZH ke — 3- IERFEHIE MW EY . /7B HHEER
e, hAEmK.

[1313]  MS:295.0

[1314]  Mp :330°C -335°C

[1315])  SCyfafhl 47 .

[1316] 2-FFEH—5—FE -6- (2- ZF FE - ming —4- F)-3H- B0 3+ [2, 3—d JMEIE -4- F
[1317]

[(1318] #RIE—MRFRF C A 2-( ZH FFE) ko —4- MR B BN EY. B EH
B, AEER K.

[1319] MS:327.0

[1320]  Mp :335°C -355°C

(13211  SCjfEfh) 48

[1322]  2- & FE -5- FE —6-(2— P& 20— bR 43 ) -3H- BEMY I (2, 3-d] MEmE — 4- R

[1323]

(1324] R —WEFCAFH 1- PE 4-4,4,5,5- 10 FH -1,3,2- ZF W23 L
ft —2- 2 ) -1H- MR HERNAEY . 7B HBABERNLEY, hEEREK.

[1325] MS:262.0

[1326] Mp :335°C -345C

[1327]  SZHEf] 49 .

[1328] 2-ZF&-5- MEE-6-(1,2,3,6- Y& - nbmE -4- 25)-3H- MERy 3F (2, 3-d] MERE -4~ [
[1329]

HN. ‘ / H'S,-‘ " NHZ
[1330] R —RIZF CL{EAN-Bo ¢-1,2,3,6- [UEntE —4- THERSTM B Ne 3R 15 B9 S 14k
Y. T EHIRERNED, AR K.
[1331] MS:263.1
[1332] Mp :290°C -310°C
[1333]  SEHf] 50 ;
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[1304] 3~ (2- 3 6~ I ~4- U -3,4- = - F - W [2,3-d) WD -6- 2 ) - P
Wi

[1335]

" OEE

5 AV.:;'JH
REP AT |
A 1. GICO,EL, NEty, CH4Cla, 0°C
‘l | &ﬁﬁﬁ. © 2 hms.p% VeioRT |

iTed

(1336] LI 1.

[1337]  DA—fRFEF C H4 VI 3- RETBEREWR, FREHENILED. 4&)5, 3%
3 3-(2- & -5- FE -4- 8N -3,4- Z&8 - BW 3 (2,3-d) Mg -6- 2 ) - ¥, A2
e EY.

[1338] f, 5%* 2.

[1339] %% 3-(2- B& -5- 3 4~ A -3,4- —& - W I [2,3-d] WEnE -6- 3 ) - ¥
& (100mg, 0. 35mmol, | & ) HAE T IRWMER (12mL) *, £F 140°Cn#k 3h. YA HJE, IAK
(10mL) , # Fr & HIUTVE L 28, 12 B 5 WAL 591 60 / 40 IBREY).

[1340] BIR 3.

[13¢1]  BRESE2MBEVWHRALE ZEF L 6ml) P IHER. Z£0C, MAZLHE
(421 L,0.3mmol, 1.2 H{& ) MEFEL LA (2610 L,0. 28mmol, 1.1 %&E ). £ 0°C 1h f5, 0
ANSEEE (15mL) RGN 0OCREEDIH 3 K. ZRBERL MAK (10mL) . ¥ 57
HEITE S I, B2 T8, BRMEN LAY, AKREH K.

[1342] MS:301.1

[1343]  Mp :7F 295°C -300°C-fi#

[1344] — 2E D

[1345]
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R

LR EuRTAS) WIWC

g
(1346] 4% 5- FIAL —2- AR —6- K3 -3H- BEMy IF (2, 3-d] WEWE —4- B ( cBEPlElik
IT) (1. 3g,4. 4mmol, 1 HKE) WALEE LKL (BmL) FMAEZER (ImL) (BUR TR ) FH
Bl BATBIREMEFHE DT 130°Chu#h 18h. AHIJF, A ZEE (20mL) , i #€yiiE, A
B R P BREYE, BT, BRI EALEY (10%E T0%WE) .,

[1347]  SCHEf 51 .

[1348] 2-(2- 2 - ZEEE ) -5 FE -6 K& -3H- By ¥F [2,3-d) mEmE —4-

[1349]

OH

[1350]  AR¥E—RFEFF DL SEEREAN CERR BB AL &Y. MR L&, A
HEHmR.

[1351] MS:302.1

[1352]  Mp :227°C -229°C

(1353]  sEjfifs] 52 -

[1354]  2-(3- 2%k - NHEAEE ) -5 T -6- K& -3H- My IF (2, 3-d] wEng —4- B
[1355]

“OH

[1356] #RIE—RFEF DA 3-FE - W -1-BRIRIFEHEMNEY . BEE, ZK
RIIREY, MAK. SIEFEFHUITE, H LB & FridEdk. 25 B8 b&Y, 4
KEK K.

[1357] MS:316.2

[1358]  Mp :227°C —229°C

[1359]  SCHEfH 53 :

[1360] 2-(2- H&H - ZEEE ) -5- F&E -6- FKE -3H- B I [2,3-d] WEE -4- §F
[1361] <R IRfA 11T

[1362]
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NH;

[1363] IRE—REF D MEHLERBHENNEY . FEHPENLEY, hEEH
Fo
[1364] MS :301.1
[1365] Mp :192°C -194°C
[1366]  SZjfifs] 54 ;
[1367] 2-(2- ZHREE - ZEZEE ) -5~ P& -6- ZKE -3H- BW I [2,3-d] MERE -4~ §R
[1368]
[1369]  #RYE—AFE/F D EAH N, N- “HEZ MR B[ HERMLEY . 7B EEE
HEY, WAKEBR K.
[1370] MS:329.2
[1371]  Mp :199°C -201°C
(13721  SEjffl 55 ;
[1373]  5- FE -6- ZREE —2- FREREE -3H- EMy I [2, 3-d] MEIE —4- FH
[1374]
[1375)  RIF—REEF D AE AR LR B HENNEY . B BEENEY, ha
(X
[1376] MS:334.1
[1377]  Mp :270°C —290°C
[1378]  Sjifs) 56 .
[1379] 2- RCEZEE -5- FE -6- ZXE -3H- By 3 [2,3-d] MEIE -4- B
[1380]

NH
[1381]  ARIE—REF DAEAM CRERBHENLEY. FBEEBEMLEY, haEH
Ko
[1382]  MS :340.2
[1383] Mp :265°C -270°C
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[1384]  SCHEf) 57

(1385]  5- A& -2 (2- MGk -4- 2k - ZBEEFE ) -6 FRFE -3H-1EW JF [2, 3-d] MERE —4-
[1386]

[1387]  MRIFE—EFEF D MM 4-C-BHEZE ) QBRI ED. 7+ B HABEML
Y, AREH K.
[1388] MS:371.1

[1389]  Mp :240°C -246°C

[1390]  ZLjAEfH 58 -

[1391]  5- FAZE —2- NGtk —4- F -6 FF -3H- BEMy IF (2, 3-d] MERE -4- B
[1392]

[1393]  IR¥E—RFE/T D HEWIRB I E ML &Y. 5 & H BB LA, A EEH K.,
[1394] MS:328.1

[1395] Mp :300°C -320C

[1396] —RIEFE

[1397]

[1398] [m] 2-(2- AE: - ZERE)-5- BFE —6- ZXE -3H- B H (2, 3-d] MENE ~4-
(K gt [A] 44 111) (200mg, 0. 66mmol, 1 X & ) £ — F & FELiE Gul) F MBE WA
HOBT (180mg, 1. 33mmol,2 4 £ ). EDCI (255mg, 1. 33mmol,2 24 & ). = Z J& (0. 28mL,
1.98mmol, 3 & ) FLEYHIERES (1. 33mmol, 2 18 ). KRS ESEREE 20h. REH
REPEIAK (omL) 1, B & FHAZEE (3 x 20nL) . HHERBREE T8, ik, EX%
Ko WAV RIS PO AL AFH S P N & FEEF IR (100 / 0 E 80 / 20)
ik, SR ERLEY (10 2 0% WEK ),

[1399]  =SCjfif] 59 . A

[1400] N-[2;(5- & 4- | -6- ZF & -3,4- Z & - By 5F [2,3-d] Mg -2- R
B)- O ]-3-(4- BE - IR -1- %) - WBti%

[1401]
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o ci

[1402] RIF—RIBFEAEH 3-(4- FE - IkE -1- & ) - RERFBIAENNLEY. 758
BB EY), BN K.

[1403] MS:455.1

[1404] Mp :235°C -245C

[1405]  SEjEf] 60 .

[1406] N-[2-(5- A & ~4- & X -6- F & -3,4- ZF - W I [2,3-d] mEmg -2- EH
E)-HE]-4-4-PE-IRE-1- &) - TH%

[1407]

[1408] IRIE—MKFEFFEEH 4- (4- FEIREE -1- &) TREMRERBIENNEY . 57
BEHEMLEY, hAfK K.

[1409]  MS :469. 2

[1410] Mp :192°C -196°C

[1411]  SZjEf) 61 .

[1412]  2- 5% -5~ IR -6- ZFE -3H- W I [2, 3-d] WEIE -4~ BRI RER#h

[1413]

[1414]

B CHOl, RT
b2

[1415] G 1
[1416] RIE—MRFE/F AfEH 2- & &L -5 FE - By -3- FRFEHRESHENLEY.
N AE AT, HKER K (3. 58, T0%WE ).
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14171 $B 2,

[1418] |5 2- 3 -6- ZEFE -3H- BEWY FF [2,3-d] WERE ~4- B (2. 0g, 8. 2mmol, 1 48 ) 7
— REH B (100mL) *H’J@{{Qﬁu)\~ﬁﬁz@i—ﬂTﬂa (3. 6g,16. 4mmol,2 & ) F14- —
AR ZENLnE (200mg, 1. 6mmol, 0. 2 H¥E ) . HIRAVEZ R 18h. REEREH, Kk
KB TG FHE 20mL) . AR E G E AR, R RREAHMAERER 2 X
20mL) . BHEETERE T, I8, K. BAFRAKY @ R A%k A Z /T HEH
FEZ4E4L (100 / 0 2 80 / 20), 7133 (4- FAX -6- FE -3,4- —& - BW ¥ [2,3-d] ¥
e -2- 2% ) - BE PR T B, IR E AR S (900mg, 32% W) .

[1419] B 3.

[1420] K3k A58 2 194654 (350mg, 1. Ommol, 1 48 ) WHE T & 45 (1omL) =, IR AR
(521 L,1.0mmol,1 H¥E ). ¥IREWEZRHIE 1he MAFELZHIR 521 L,1. 0mmol, 1 3
), BERAWEZEFRE L/ id. REBREVER BERKYAH P (5nl) F1H
A% (5mL) PRIk, B RIEAE ML S, JKEH K (150mg, 46 KULE ) .

[1421]  MS:324.1

(1422]  sCfEffl 62 .

[1423]  2- @& -5~ @& ~6- K& —3H- BV IF (2, 3-d] WENE —4- B

[1424]

B0C,0; DMAS,
CH,CL,, RT

bog:
o, JL g

[1425] 1.

[1426]  [m] 2- 22k -5~ ZEZk - WENY -3- AR 2/ (5.0g,20. 2mmol, 1 & ) £ APk
(40mL) RIS NN R EE — BT g (6. 6g,30. 3mmol, 1. 5 & ) Fl 4- — P FEMLnE
(247mg, 2. 0mmo1,0. 1 K& ) . KR GWEZER DA 48h. &R -E W KR S A R
(3X20mL) ¥k, BVEEMMET 5, d I8, A k. BHBRKPEIRECIEZ [FHAS
WA ZBR Z s (100 / 0 Z 90 / 10) Aifk, 43 A118 B A H A BRYIE 2- M T AERER
F-5- FE - W -3- FRIEL (1. 92,27 %W E ), HIRBER KK (2- WTREHFE
BRI ) -5 FE - By -3- FIRZEE 4. 1g, 5% WFE) .

(1427 ST 2.
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[1428] [k BB 1 {9 diBoc 4b&4) (3. 1g,6. 9mmol, 1 & ) ZEFAH (100mL) FHIE R
MAZRRHEIKEE (trichloroisocyanuric acid) (640mg, 2. 8mmol,0.4 H&E ). KIEEYW
EERAE 18h. TV, BiERB T PR Ak / (FAN SR ZRZEE (100 / 0 &
90 / 10) Zifk, BEHBERMALEY, AERBEERY) (1. 1g,33% W FE ).

[1420] JDEE 3

[1430] 3k B4 2 KALE (950mg, 2. Ommol, 1 48 ) ¥R T 4N BN S A 8 sz
HIVR (20mL) , ¥ VR-EWEEIRPHE 18h. REIBREWIRE, ¥R K|WE T _E Pt (1
OmL) o, A RSN BAEREE (3 x 10nL) « HHEEMERET 5, ik, A5 & K. ¥
FEAR R P Pl % F S TR LR LB (100 / 0% 85 / 16) 4k, 185 2- &
B —4- [ -5- FE - BEY -3- PR, AERBEMRY (300mg, 54%W#E )

(14311 PIB4.

[1432] ARYE—RFEF AVIFA 2- &3 —4- & -5- FFHE - ;) -3- FRZERBHIEML
Y. FEHAERLED, AKEHE (175mg,61%HE ) .

[1433] MS:278.0

[1434] Mp>350°C

[1435] HF@ERX (D) BILESDHE HEEE
[1436]
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Abstract

The present invention relates to a compound having the general
formula I, optionally in the form of a pharmaceutically acceptable salt,
solvate, polymorph, prodrug, tautomer, racemate, enantiomer, or
dsasiereomer or mixture thereof, which is useful in treating, ameloriating
or preventing a viral disease. Furthermore, specific combination therapies

are disclosed.



