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NOVEL TRIAZINE DERIVATIVE

TECHNICAL FIELD
[0001]

The present invention relates to a pharmaceutical,
particularly to a novel triazine derivative having
inhibitoryeffect,aprodrugorapharmaceutically
thereof.

BACKGROUND ART
[0002]

Bruton’styrosinekinase(BTK)isamemberofthe
of non-receptor tyrosine kinases, and is an importa
enzyme whichis expressedinall
for Tlymphocytes and natural killer cells. BTK is
control factor associated with survival, differenti
proliferation and activation of B-cells, and takes
role in signaling of B-cells (Non-Patent Documents
B-cell receptor (BCR) of the cell surface signals i
through BTK existing inthe downstream of BCR and,

Is considered that abnormal activation of the signa
ofB-cellsacceleratesproliferationandsurvivalo

of B-cell lymphoma, chronic lymphocytic leukemia an
(Non-Patent Document 3). It is known that BTK also
important role in the signal pathway of a large num
cells,anditis said that BTK is involved in aller
self-immune diseases, inflammatory diseases and the
(Non-PatentDocument1). Forexample,itisknown

an important role for signaling of a high affinity

(Fc «RI) in mast cells, and degranulation decreases and
production of proinflammatory cytokines decreases i
BTK-deficientmastcells(Non-PatentDocuments).

that BTK is involved in systemic lupus erythematosu
test of a BTK-deficient mouse (Non-Patent Document
Furthermore,theBTKmutantmouseexhibitsresistan
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of collagen-induced arthritis (Non-Patent Document
Therefore,thecompoundhavingaBTKinhibitoryact
forthetreatmentofdiseaseswhichareinvolvedin

for example, cancer, B-cell ymphoma, and chronic |
leukemia,andisalsousefulforthetreatmentofa
self-immune diseases and inflammatory diseases.

ThecompoundswhichhavingaBTKinhibitoryeffect
above have been reported. (Patent Document 1)
PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0003]

[Patent Document 1]
NON-PATENT DOCUMENTS
[0004]

[Non-Patent Document 1]Satterthwaite, A.B.andW
N., Immunol. Rev., 2000, 175, 120-127

[Non-Patent Document 2]KurosakiT.,Curr.Opin.|
2000, 12, 276-281

[Non-Patent Document 3]Davis R. E. et al., Nature
463, 88-92

[Non-PatentDocument 4] Elimeier W. etal., FEBSJ
278, 1990-2000

[Non-Patent Document 5HalcombK_.E.,Mol.Immuno
46(2), 233-241

WO 2013/133367

[Non-Patent Document 6] Jansson L. and Holmdahl R.

Exp. Immunol., 1993, 94, 459-465

SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

An object of the present invention is to provide a
pharmaceutical, particularly anovel triazine deriv
a BTK inhibitory effect, its prodrug or a pharmaceu

acceptable salt thereof.
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MEANS OF SOLVING THE PROBLEMS
[0006]
The present invention is achieved by the following

(2):

(1) A triazine derivative represented by the follow
(1):

[0007]

[Chemical Formula 1]

[0008]

wherein

R! represents a substituted or unsubstituted lower al
R? represents a hydrogen atom or a substituted or uns
lower alkyl group,

A represents a nitrogen atom or C-R 3

R® represents a hydrogen atom, cyano group, a substit
unsubstitutedacylgroup,asubstitutedorunsubsti

group, or a substituted or unsubstituted carbamoyl

R* represents a substituted or unsubstituted lower al

a substituted or unsubstituted cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

(2) A triazine derivative according to (1),

wherein

R! represents -CH  ,OR,

R® represents a substituted or unsubstituted acyl gro

or a pharmaceutically acceptable salt thereof.

EFFECT OF THE INVENTION

{00824086;v1}
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[0009]

The present inventors have intensively studied so as to
achievetheaboveobjectandfoundthatanoveltri azinederivative
represented by formula (I) shown above, its prodrug and a
pharmaceutically acceptable salt thereof have an ex cellent BTK
inhibitoryeffectandanexcellentinhibitoryeffec tinananimal
model of collagen-induced arthritis, and thus completed the
presentinvention. Thecompoundprovidedbythepr esentinvention
is useful as a preventive or therapeutic pharmaceut ical
(pharmaceutical composition) or its prodrug for dis eases which
are known to be involved in abnormal cell response through BTK,
for example, self-immune diseases, inflammatory dis eases, bone
diseases, and cancers such as lymphoma. The compou nd is also
useful, as a BTK inhibitor, for reagents to be used intests and
researches.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 shows thatthe compound of Example 1 inhi bits the
BCRsignalinthe Ramoscellsinaconcentrationde pendentmanner
andinhibitsthe fluxof calciumintothecells(Te stExample 3).

Figure 2 shows that the compound of Example 1, in the PCA
reactiontest, inhibitedthe leakage ofthe dyein bloodintothe
auriclessignificantlywhencomparedwiththesolve ntgroup(Test
Example 4).

Figure 3 shows the effect of the compound of Examp le 1 on
the mouse model of collagen-induced arthritis (Test Example 5).

Figure 4 shows the effect of the compound of Examp le 1 on
the rat model of collagen-induced arthritis (Test E xample 6).

DESCRIPTION OF EMBODIMENTS
[0011]
The present invention will be described in detail below.
A novel triazine derivative of the present inventi onisa
compound represented by formula (I) shown below:

{00824086;v1}
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[0012]
[Chemical Formula 2]

[0013]

wherein
R! represents a substituted or unsubstituted lower al
R? represents a hydrogen atom or a substituted or uns

lower alkyl group,

A represents a nitrogen atom or C-R 3

R® represents a hydrogen atom, cyano group, a substit
unsubstitutedacylgroup,asubstitutedorunsubsti

group, or a substituted or unsubstituted carbamoyl

R} represents a substituted or unsubstituted lower al

a substituted or unsubstituted cycloalkyl group.

In formula (I) shown above,
[0014]

A lower alkyl group moiety of the substituted or
unsubstituted lower alkyl group may be any of linea
or cyclic alkyl groups having 1 to 3 carbon atoms,
examples thereof include a methyl group and an isop
etc.

A cycloalkyl group moiety of the substituted or
unsubstituted cycloalkylgroupmay be cyclicalkyl
3 to 6 carbon atoms, and specific examples thereof
cyclopropyl group and a cyclobutyl group, etc.

An acyl group moiety of the substituted or unsubst
acyl group may be any of linear, branched or cyclic
connectedto acarbonylgroup, and specificexample
group moiety of the substituted or unsubstituted ac
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include a formyl group, an acetyl group and a propi
a octanoyl group, a dodecanoyl group, a pivaloyl gr
cyclopropylcarbonyl group and a benzoyl group etc.

Examples of the sulfonyl group moiety of the subst
or unsubstituted sulfonyl group include a methylsul
an ethylsulfonyl group, etc.

Examples of the carbamoyl group moiety of the subs
orunsubstitutedcarbamoylgroupincludeamethylca
an ethylcarbamoyl group and a dimethylcarbamoyl gro
[0015]

A substituent of the substituted or unsubstituted
alkyl group, the substituted or unsubstituted cyclo
the substituted or unsubstituted acyl group, the su
unsubstitutedsulfonylgroup,orthesubstitutedor
carbamoylgroup maybethe same ordifferentwhent
have two or more substituents, and the group may be
with one, or two or more of any kind of substituent
position which is chemically allowable. Examples o
substituentincludeahalogenatom,asubstitutedo
alkyl group, a substituted or unsubstituted alkoxy
substituted or unsubstituted amino group, anitrog
group,ahydroxygroup,asubstitutedorunsubstitu
group,asubstitutedorunsubstitutedcarbamoylgro
group, aformyl group, an acetyl group, amesyl gro
group, a substituted or unsubstituted acylamino gro
substituted or unsubstituted acyloxy group, etc.

[0016]

Isomers may exist in the compound (1) of the prese
invention, depending on the kind of the substituent
present description, the isomers may be described b
structure of only one form thereof, but the present
includes all isomers (geometrical isomer, optical i
tautomer, etc.) which can be structurally formed, a
includes isomers alone, or a mixture thereof.

[0017]

{00824086;v1}

onyl group,
oup, a

ituted
fonyl group,

tituted
rbamoylgroup,

up, etc.

lower
alkyl group,
bstituted or
unsubstituted
heabovegroup
substituted
(s) at any
f the
runsubstituted
group, a
roup,acyano
tedalkylamino
up,acarboxyl
up, abenzoyl
up, and a

nt
. In the
y a chemical
invention
somer,

nd also



10

15

20

25

30

35

Examples of the pharmaceutically acceptable salt o
compound(l)ofthepresentinventionincludeinorg
with hydrochloric acid, sulfuric acid, carbonic aci
phosphoricacid;andorganicacidsaltswithfumari
acid, methanesulfonic acid, and
present invention also includes ammonium salts, in
alkalimetalsaltswithsodiumandpotassium;alkal
salts with magnesium and calcium; organic amine sal
alkylamineandloweralcoholamine;andbasicamino
lysine, arginine, and ornithine.
Unlessindicatedotherwise,'thecompound(l)oft
invention' also includes its prodrug.
The compound (I) and a pharmaceutically acceptable
thereof in the present invention can be produced, f
by methods shown below. When a defined group may b
affected under the conditions of an exemplified met
production method shown below, or is unsuited for u
outthe method, itispossibleto easily produceth
whichisusuallyusedinorganicsyntheticchemistr
amethod of applying means such as protection or de
a functional group [T. W. Greene, Protective Groups
Synthesis3rdEdition,JohnWiley&Sons,Inc.,1999]
theorderofareactionstepsuchasintroductiono
can also be changed.
[0018]
Meaningsofabbreviationsandsymbolsusedinthe
description are as follows.
DCM: dichloromethane
THF: tetrahydrofuran
DIEA: N, N-diisopropylethylamine
DMF: N, N-dimethylformamide
DMSO: dimethyl sulfoxide
CDCls: deuterated chloroform
[0019]
[Method for Production of the Compound (I) of the P
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Invention]

Thecompoundofthepresentinventionrepresented byformula
(I) can be produced, for example, according to Sche me 1.
[Scheme 1]
[0020]

[Chemical Formula 3]

E
F CI~ N H _ , N H
. | \j/ Y\N,Rz cross-coupling N i Y A\ -R?
N w =/ _— . N
P ré > Rl NN .
R4

18 N\fN A

[0021]
whereinR 1 R 2 R * and A are as defined above, and W represents

a boronyl group or a boronic acid ester group.

[0022]

The compound (1) of the present invention can be p roduced
by a cross-coupling reaction such as Suzuki couplin g reaction,
using a compound (II) and a compound (I11) (with re spect to the
conditionsofthe Suzukicoupling reaction, seelit eratures, for
example, N. Miyauraetal.,J. Am. Chem. Soc., 107, 972(1985).,
N.Miyaura, A. Suzuki, Chem.Rev. 95,2457 (1995)). Thatis, the
reaction can be carried out in the presence of ame tal catalyst
such as palladium or nickel, if necessary, using a base and
additives. Examples of a solvent used in the react ion include
THF, dioxane, toluene, dimethoxyethane, methanol, e thanol, and
acetonitrile. It is also suitable to use two or mo re kinds of
these solvents, or to use them in combination with water. The
solventispreferablyamixedsolventof THFandwa ter,oramixed
solventoftoluene, methanolandwater,ordioxane. Thecompound
(I) is preferably used in an equivalent or excess amount, and
morepreferablyinanamountoffromlequivalentt 0l0equivalents,
based on the compound (l11). If necessary, a base may be added
S0 as to accelerate the reaction, and sodium carbon ate, cesium
carbonate, and potassium carbonate are usually used asthebase.
The amount of the base to be used is from 1 equival entto 10
equivalents, and preferably from 1 equivalentto 5 equivalents,

{00824086;v1}
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based on the compound (l11). It is possible to use
catalyst, a commercially available palladium cataly
o(dba) 3,Pd(PPh 3) 4,etc.)whichisusedin

the cross-coupling, and the catalyst is preferably

example, PdCI

catalytic amount, that is, an amount of from 0.1 eq
0.5 equivalent based on the compound (I11).

[0023]

If necessary, additives can be added so as to acce
thereaction. Theadditiveincludes, forexample,
canbeusedinthe amountoffrom0.01 equivalentt
based on the compound (lll). It is possible to syn
product by reacting at a temperature ranging from O
for several minutesto several days, and preferably
100°C for 1 hour to 36 hours. Itis also possible
the product by reacting under the temperature condi
60°C to 150°C for several minutes to several hours,
microwave synthesis equipment.

The compound (ll) used as a starting material of S

can be produced, for example, by the method shown i

[Scheme 2]
[0024]

[Chemical Formula 4]

F 0 F 0
N X — > N w
R Z R R4 Z R!

(V)
[0025]

whereinR ! R “andWareasdefinedabove,andXrepresentsahal

[0026]

Thecompound(ll)canbeproducedbyactivatingth
(IV)with n-butyllithium,andthenreactingtheactivatedcomp
withaboricacidester. Thatis,thecompound(ll
by lithiation ofthe compound (IV)with 1to5mola
and preferably 1 to 1.5 molarequivalents of
reacting the lithiated compound with 1 to 5 molar e

{00824086;v1}
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10

and preferably 1to 1.5 molar equivalents of abori
Anysolventmaybeusedaslongasitisinertto

and THF can be preferably used though it is not par

limited.

[0027]

The reaction temperature is usually from -100°C to

and preferably from -80°C to -60°C. The reaction t
particularly limited, but is usually exemplified by

0.1 hour to 12 hours, preferably from 0.2 hour to 6
[0028]

The compound (1) can also be obtained by reacting

compound (V) with 1 to 5 molar equivalents, and pr
1.5molarequivalentsofmetallicmagnesiumandac
ofiodineinanether-basedsolventatatemperatur
toaboiling point ofthe solventto be used to obt
reagent,andthenreactingthe Grignard reagentwit
equivalents,preferablyltol.5molarequivalents
ester. Thereactiontemperatureisusuallyfrom-3
preferably from -60°C to -80°C. The reaction time
particularly limited, but usually exemplified by ho
hour to 12 hours, preferably from 0.2 hour to 6 hou
[0029]
Furthermore,thecompound(ll)canbeobtainedby
the compound (IV) and 1 to 5 molar equivalents, pre
3 molar equivalents of adiboron ester to a couplin
the presence ofametal catalystsuchas palladium
a base in an organic solvent.
Itispossibletouse,asthemetalcatalyst,aco
availablepalladiumcatalyst(forexample,PdClI

Pd(PPh3) 4, etc.) which is used in the cross-coupling, and th

catalyst is preferably used in a catalytic amount,
amount of from 0.1 equivalent to 0.5 equivalent bas
compound(lV)tobeusedinthecross-coupling. Po

is usually used as the base. The amount of the bas
is from 1 equivalent to 10 equivalents, preferably

{00824086;v1}
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equivalent to 5 equivalents based on the compound ( V).

Anysolventmaybeusedaslongasitisinertto thereaction,
anddioxanecanbe preferablyused,thoughitisno tparticularly
limited.

[0030]

The reaction temperature is usually from 0°C to 20 0°C,
preferably from 10°C to 100°C. The reaction time i S not
particularly limited, but the reaction time of from 0.2 hourto
48 hours, preferably from 1 hour to 36 hours is exe mplified as

a preferable example.

Itis desired that any of these reactions are carr ied out
inaninertgas(argon,nitrogenetc.)atmosphere, underanhydrous
conditions.

Thecompound(IV)tobeusedasastartingmateria lofScheme
2 can be produced, for example, by the method shown in Scheme 3:
[0031]

[Scheme 3]
[0032]

[Chemical Formula 5]

= ’ X X @I 1 X
Rl R4 S R

R4
) (V1) (V)
[0033]
wherein R !, R *and X are as defined above.
[0034]
The compound (V) can be obtained by reacting comp ound (V)
withltobmolarequivalents,preferablyl.5to3 molarequivalents
of compound (V1) in a polar solvent in the presence of metal

catalyst and base.

Anysolventmaybeusedaslongasitisinertto thereaction,
but dioxane can be preferably used, though is not p articularly
limited.

[0035]
In the coupling reaction, the compound (V) can al so be

{00824086;v1}
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produced by optionally protecting or deprotecting a
thecompound (VI), appropriately combining methods
usedinorganicsyntheticchemistry. Forexample,
to use protection or deprotection of afunctional g
hydroxy or amino group of the compound (VI) [T. W.
Protective Groups in Organic Synthesis 3rd Edition,
Wiley&Sons,Inc.,1999]andaldehydederivativewnhi
group-precursor of the compound (VI).
[0036]

The reaction can be carried out at a temperature o
80°C to 200°C for 0.5 hour to 200 hours, preferably
to 150°Cfor 1 hourto 100 hours. Itisalso possi
the reaction using microwave synthesis equipment.
[0037]

Itispossibletouse,asthemetalcatalyst,aco
availablepalladiumcatalyst(forexample,PdClI
Pd(PPh 3) 4,etc.)orcopper(l)iodidewhichisusedintheco
reaction,andthecatalystispreferablyusedina
thatis,anamountoffrom0.01 equivalentto2equ
on the compound (V) to be used in the coupling.
[0038]

Examplesofthebasetobeusedincludepotassium
sodiumcarbonate,cesiumcarbonateandsodiumhydro

and cesium carbonate and sodium hydrogen carbonate

nR 1 group of
tobeusually
itispossible
roup, suchas
Greene,
John
chisahydroxy

f from
from 100°C
ble to perform

mmercially
2(dppf),Pd  >(dba) s,
upling
catalyticamount,
ivalents based

carbonate,
gencarbonate,
can be

preferablyused. Theamountofthebasetobeusedisfromlmolar

equivalent to 10 molar equivalents, preferably from
equivalents to 5 molar equivalents, based on the co
Andifnecessary,xantphoscanbeusedasadditive

in the amount of 0.1 equivalent to 0.5 equivalent b
compound (V).

[0039]

Thecompound(VI)canbeobtainedasacommerciall
product, or can be obtained by a well-known procedu
procedure according to it.

[0040]

{00824086;v1}

2 molar

mpound (V).
tothereaction

ased on the

yavailable
re or the



10

15

20

25

13

Thecompound(ll)tobeusedasastartingmateri alofScheme
1 can be produced, for example, by the method shown in Scheme 4:
[0041]
[Scheme 4]
[0042]

[Chemical Formula 6]

A Y A
NH->

(VIN) (1)
[0043]
wherein R 2 and A are as defined above.

[0044]

Thecompound(lll)canbeobtainedbyreactingan amine(VII)
withltobmolarequivalents,preferablyltol.5 molarequivalents
of 2-amino-4,6-dichloro-1,3,5-triazine in a polar s olvent and,
if necessary, in the presence of a base catalyst.

Anysolventmaybeusedaslongasitisinertto thereaction,
but DMF and THF can be preferably used, though it i S not
particularly limited.

[0045]

The reaction temperature is usually from 0°C to 20 0°C,
preferably from 10°C to 100°C. The reaction time i S not
particularly limited and the reaction time of from 0.2 hourto
48 hours is usually exemplified, and the reaction t ime of from
1 hour to 36 hours is exemplified as a preferable e xamples.
[0046]

2-Amino-4,6-dichloro-1,3,5-triazine, which is star ting
material of Scheme 4, can be obtained as commercial ly available
product. An amine (VII) can be obtained as a comme rcially
available product, or prepared by a well-known proc edure or the

{00824086;v1}
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procedure according to it.
[0047]
Thecompound(V)tobeusedasastartingmaterial
3 can be produced, forexample, by the method shown
[0048]
[Scheme 5]
[0049]
[Chemical Formula 7]

CDI

F O F O F O
NH; R*—W
OH —> NH, ———> NH
X X cross-coupling R
X)

(Vi) (IX)

l esterification

%}ydrolysis
. 2) CDI, NH3
R*-MgBr
R’ '
X cross-coupling R4

(X1) (xn

whereinR 4 XandWareasdefinedabove,andR
alkyl group.
[0050]

The compound (V) can be produced by a cyclization
ofthecompound(X),whichisobtainedbyacross-c
such as Suzuki coupling reaction for introducing R
converting the carboxylic acid group to carbamoyl g
N, N-dimethylformamide dimethyl acetal.

[0051]

The compound (V) can also be obtained by a cross-c
reactionsuchasKumadacouplingreactionwhenR
alkylgroupmoiety(seealiteratureofAmrutaJosh
J. Am. Chem. Soc., 133, 8478-8481 (2011), for examp
is, thetertiaryalkylcompound (XIl) canbeobtain
the compound (XI), which is obtained by an esterifi
carboxylicacidmoiety ofthecompound(VIIl),and
Grignard reagent (R

{00824086;v1}

ofScheme
in Scheme 5:

DMFDMA FE O

tBuOK
, — NH
R* Z

V)

representsa lower

reaction
ouplingreaction
* group after

roup, with

oupling
4groupistertiary
I-Panguetal.,
le.). That
edbystirring
cation ofthe
tertiaryalkyl

“MgBr) in the presence of nickel(ll) metal



10

15

20

25

30

35

15

catalyst,suchasnickel(ll)chloride,and
catalyst, such as 1,3-dicyclohexyl-1
temperature ranging from ice cold to ambient temper
compound (X) can be obtained by hydrolysis ofthe c
followedbyaconvertingthecarboxylicacidgroup

group.

[0052]

The compound (VIII) to be used as a starting mater
Scheme 5 can be obtained as acommercially availabl
prepared by awell-known procedure orthe procedure
it.

[0053]

In the scheme shown above, a boronyl group represe
W may be in the form of a salt of alkali metal or a
metal, and specific examples of the boronic acid es
includeboronicacidestergroupssuchasaboronic
ester group, a boronic acid diethyl ester group, a
dibutylestergroup,aboronicaciddicyclohexylgr
acidethyleneglycolestergroup,aboronicacidpr
estergroup(aboronicacidl,2-propanediolesterg
acidl,3-propanediolestergroup),aboronicacidn
estergroup, aboronic acid catechol ester group, a
glycerinestergroup,aboronicacidtrimethyloleth
a boronic acid diethanolamine ester group, and a bo
triethanolamine ester group; and boronic acid anhyd
[0054]

Itispossibletoobtainthecompound(l)havingt
functionalgroupatthedesiredpositionofthepre
byappropriatelyusingtheabove methodsincombina
carryingoutamethodusuallyusedinorganicsynth
(for example, an alkylation reaction of an amino gr
oxidizing reaction of alkylthio group into a sulfox
a sulfone group, a reaction of converting an alkoxy
ahydroxylgroup,orareactionofinverselyconver
[0055]

{00824086;v1}
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It is possible to obtain the prodrug of the compou
of the present invention by esterification reaction
compound (I) or its intermediate using a method usu
organicsyntheticchemistryincludingprotectionor
of a functional group, if necessary.

[0056]
[Applications of Compound (1) of the Present Invent

The compound (I) or a pharmaceutically acceptable
thereof of the present invention can be formulated
conventional pharmaceutical formulation (pharmaceut
composition),whichissuitedfororaladministrati
administration, or local administration.

[0057]

Formulations for oral administration include solid
formulations such as tablets, granules, powders, an
and liquid formulations such as syrups. These form
bepreparedbyaconventionalmethod. Thesolidfo
be prepared by using conventional pharmaceutical ca
example, lactose; starches such as corn starch; cry
cellulosessuchasmicrocrystallinecellulose;and
cellulose, calcium carboxymethyl cellulose, talc, a
stearate. Capsulescanbepreparedbyencapsulatin
granules or powders. Syrups can be prepared by dis
suspendingthecompound(l)orapharmaceuticallya
thereofofthepresentinventioninanaqueoussolu
sucrose and carboxymethyl cellulose.

[0058]

Formulations for parenteral administration include
injectionssuchasinstillation. Injectionformula
be prepared by a conventional method, and can be ap
incorporatedintoisotonicagents (forexample, man
chloride,glucose,sorbitol,glycerol,xylitol,fru
mannose),stabilizers(forexample,sodiumsulfite,
antiseptics(forexample,benzylalcohol, methyl
[0059]
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The dosage of the compound (1) or a pharmaceutical ly
acceptable salt thereof of the present invention ca n vary
dependingonseverityofdisease,ageandbodyweig htofthepatient,
and dosage form, and is usually withinarange from 1mgto1,000
mg per day for adults. The compound or a pharmaceu tically
acceptable salt thereof can be administered once a day, or
dividedly administered twice or three times a day a ccording to

an oral or parenteral route.

The compound (I) or a pharmaceutically acceptable salt
thereof of the present invention can also be used, as a BTK
inhibitor, for reagents to be used in experimental tests and/or
researches.

EXAMPLES
[0060]

The presentinvention will be more specifically de scribed

below by way of Examples and Test Examples, but the present

invention is not limited to these Examples.

[0061]

Identification ofthe compound was carried out by hydrogen
nuclear magnetic resonance spectrum ( !H-NMR) and mass spectrum
(MS).  H-NMRismeasuredat400MHz, unlessotherwisespec ified,
and exchangeable hydrogen cannot be sometimes clear ly observed
depending onthe compound and measurementcondition S. br.means

a broad signal (broad).

[0062]

HPLC preparative chromatography was carried out by a
commercially available ODS column in a gradient mod e using
water/methanol (containing formic acid) as eluents, unless

otherwise specified.
[0063]
Referential Example 1

2-(6-Cyclopropyl-8-fluoro-1-oxoisoquinolin-2(1 H)-yl)-6-(4,4,5
,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl aceta te
[0064]

{00824086;v1}
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[Chemical Formula 8]

F O
N E\s’o
/ACO O\é
[0065]
(First Step)
Under nitrogen atmosphere, 4-bromo-2-fluoro-6-methy Ibenzoic
acid (13.0 g, 55.8 mmol) was dissolved in THF (100 mL). To this
solution, 1,1'-carbonyldiimidazole(11.89,72.5mm ol)wasadded
at0 °C,andthenstirredat0°Cfor2h. Tothisreacti onmixture,
28% ammonia solution (10 mL) was added dropwise dur ing a period
of 5 min, and then stirred at ambient temperature f or further 2
days. Thereactionmixturewasconcentratedtoaro und50mLunder
reduced pressure, and 6M hydrochloric acid ag. solu tion (30 mL)
was added, and then extracted with ethyl acetate (2 x100mL). The
combinedorganiclayerwaswashedwithasaturated sodiumhydrogen
carbonatesolutionandbrine,driedoversodiumsul fate,filtered
and concentrated to afford 4-bromo-2-fluoro-6-methy Ibenzamide
(11.0 g).
[0066]
'H NMR (400MHz,CDCI 3) 57.22(dt,J=1.8,0.8Hz,1H),7.15(dd,
J=9.0,1.9Hz,1H),6.06-5.60(m,2H),2.44(s, 3H) ; LCMS(m/z):
231.9 [M+H] ".
[0067]
(Second Step)
Undernitrogenatmosphere, cyclopropylboronicacid (6.119,71.1
mmol), tricyclohexylphosphine (0.80 g, 2.84 mmol),
tris(dibenzylideneacetone)dipalladium(0)(0.43g, 0.47mmol)and
potassium carbonate (19.65 g, 142.0 mmol) were adde d to a mixed
solution of 4-bromo-2-fluoro-6-methylbenzamide (11. 0 g) in
toluene (110 mL) and water (11 mL), and stirred at 115°Cfor14
h. After being cooled to ambient temperature, the precipitate
was collected by filtration, washed with ether and water, then
driedtoafford4-cyclopropyl-2-fluoro-6-methylbenz amide(3.39).

{00824086;v1}
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Thefiltratewasextractedwithethylacetate (2x20 OmL),andthe
combined organic layer was washed with brine, dried over sodium
sulfate, filtered and concentrated. The crude mate rial was
purifiedbychromatographyonsilicagel,elutedwi thhexane/ethyl
acetatetoafford4-cyclopropyl-2-fluoro-6-methylbe nzamide (5.3
9).

[0068]

'H NMR (400 MHz, CDCI  3)6.80-6.70 (m, 1H), 6.60 (dd, J = 11.3,

1.6 Hz, 1H), 5.99 - 5.59 (m, 2H), 2.43 (s, 3H), 1.8 9-1.80 (m,
1H),1.03-0.98 (m, 2H), 0.73-0.65 (m, 2H) ; LCMS (m/z):194.0
[M+H] *.

(Third Step)

Undernitrogenatmosphere, N, N-dimethylformamidedimethylacetal

(70 g, 588 mmol) was added to a solution of

4-cyclopropyl-2-fluoro-6-methylbenzamide (8.6 g, 44 .5 mmol) in
2-methyltetrahydrofuran (100 mL), and stirred at 60 °C for 2 h.
Thereactionmixturewasconcentratedunderreduced pressure,and
2-methyltetrahydrofuran(10mL)wasaddedtothisc rudematerial.
Tothissolution, 1mol/Lpotassium t er t -butoxideinTHF solution
(68.1 mL, 68.1 mmol) was added dropwise, and stirre dat65°Cfor
1 day. After being cooled to ambient temperature, the reaction
mixture was poured into 1M hydrochloric acid soluti on (200 mL).
Tothis solution, isopropyl alcohol (300 mL) was ad ded, andthen
thesolventswereremovedunderreducedpressure. Theprecipitate
was collected by filtration to afford
6-cyclopropyl-8-fluoroisoquinolin-1(2 H)-one (7.7 g).

[0069]

'HNMR (400MHz,DMSO-d ) 511.06(s,1H),7.16(d,J=1.6Hz,1H),
7.11(dd,J=7.1,5.7Hz, 1H), 6.88 (dd, J=13.3, 1.7 Hz, 1H),
6.41(dd,J=7.1,2.3Hz, 1H), 2.07 - 1.95 (m, 1H) ,1.08-1.01
(m, 2H), 0.86 - 0.79 (m, 2H) ; LCMS (m/z): 204.1 [M+H] "
(Fourth Step)

Undernitrogenatmosphere,2-bromo-6-chlorobenzalde hyde(3.65g,
16.63mmol),potassiumcarbonate(3.549,25.6mmol )andcopper(l)
iodide (0.49 g, 2.56 mmol) were added to a solution of

{00824086;v1}
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6-cyclopropyl-8-fluoroisoquinolin-1(2 H)-one (2.6 g, 12.8 mmol)
iINDMF(25mL),andstirredatl110°Cforlday. The reactionmixture
was diluted with ethyl acetate (200 mL), filtered t 0 remove
insoluble material, and then the filtrate was washe d with water
andbrine, dried oversodium sulfate, filteredand concentrated.
The crude material was purified by chromatography o nsilicagel,
eluted with hexane/ethyl acetate to afford
2-chloro-6-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin -2(1 H)-yl)
benzaldehyde (2.7 g).

[0070]

'HNMR (400MHz,DMSO-d ) 510.18(s,1H),7.84-7.78(m,1H),7.75

(dd, J=8.2,1.3Hz, 1H), 7.49(dd,J=7.8,1.2H z,1H), 7.41
(d,J=7.5Hz,1H),7.27(d,J=1.6 Hz,1H),7.00 (dd,J=13.3,
1.6Hz,1H),6.64(dd,J=7.5,2.2Hz,1H),2.14 - 2.01(m, 1H),
1.14-1.06(m,2H),0.92-0.83(m,2H) ; LCMS(m/z):342.1[M+H] *
(Fifth Step)

Under nitrogen atmosphere, a mixed solution of
2-chloro-6-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin -2(1 H)-yl)
benzaldehyde(2.5g,7.32mmol)inDCM(26mL)and isopropylalcohol
(13 mL)was cooledto 0°C. Tothis solution, sodiu m borohydride
(0.429,11.0mmol)wasaddedat0°C, and then stir redat0°C for
2h. Water(50mL)wasaddedtothereactionmixtu re,andextracted
withethylacetate(2x50mL).Thecombinedorganic layerwaswashed
with water and brine, dried over sodium sulfate, fi ltered and
concentrated to afford
2-[3-chloro-2-(hydroxymethyl)phenyl]-6-cyclopropyl- 8-fluorois
oquinolin-1(2 H)-one (2.3 g).

[0071]

'H NMR (400 MHz,CDCI 3) 57.55(dd,J=8.1,1.2Hz, 1H), 7.40(t,

J=8.0Hz, 1H), 7.15(dd, J=8.0, 1.2 Hz, 1H), 7. 08-7.00 (m,
2H),6.82(dd,J=12.7,1.7 Hz, 1H), 6.51 (dd, J = 7.4,2.1Hz,
1H),4.71-4.61(m, 1H),4.46 (d,J=11.9 Hz, 1H) ,3.43-3.29
(m, 1H), 2.03 - 1.97 (m, 1H), 1.18 - 1.10 (m, 2H), 0.88-0.81

(m, 2H) ; LCMS (m/z): 343.9 [M+H] "
(Sixth Step)

{00824086;v1}
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Under nitrogen atmosphere, pyridine (2.36 mL, 29.3
acetyl chloride (1.56 mL, 21.95 mmol) were added to
of
2-[3-chloro-2-(hydroxymethyl)phenyl]-6-cyclopropyl-

oquinolin-1(2 H)-one(2.26g,6.59mmol)inDCM(30mL),andstirr

atambienttemperaturefor 1 day. Water (50 mL)wa
reactionmixture,andextractedwithethylacetate
combinedorganiclayerwaswashedwithwaterandbr
sodium sulfate, filtered and concentrated. The cru

was purified by chromatography on silica gel, elute
hexane/ethyl acetate to
2-chloro-6-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin
benzyl acetate (2.3 g).

[0072]

mmol) and
a solution

8-fluorois
ed
saddedtothe
(2x50mL).The
ine,driedover
de material
d with
afford

-2(1 H-yl)

'H NMR (400 MHz, CDCI 5) 57.53 (dd, J = 8.2, 1.2 Hz, 1H), 7.46 -

7.39(m,1H),7.22(dd,J=7.9,1.3Hz,1H),7.04
6.80(dd,J=12.6,1.7 Hz, 1H), 6.43 (dd, J=7.4,
5.25(d,J=12.5Hz,1H),4.98(d,J=12.4Hz, 1H

(m, 1H), 1.96 (s, 3H),1.16-1.10 (m, 2H), 0.86 -

LCMS (m/z): 386.0 [M+H] "

(Seventh Step)

Under nitrogen atmosphere, bis(pinacolato)diboron (
mmol),bis(dibenzylideneacetone)palladium(0)(0.36
2,4,6-triisopropyl-2'-(dicyclohexylphosphino)biphen
1.24 mmol) and potassium acetate (3.66 g, 37.3 mmol
to a solution
2-chloro-6-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin
benzyl acetate (4.8 g, 12.44 mmol) in 1,4-dioxane (
stirred at 65°C for 16 h. The reaction mixture was

ethyl acetate (200 mL), filtered through Celite pad
insoluble material. Water (200 mL) was added to th
andextractedwithethylacetate (2x200mL).Theco
layerwas washed with brine, dried over sodium sulf

and concentrated. @ The crude material was purified
chromatography onsilica gel, eluted with hexane/et

{00824086;v1}
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Tothe oily material, hexane was added, and thenth e precipitate
was collected by filtration to afford the titled co mpound (3.05
9).

[0073]

'H NMR (400 MHz,CDCI 3) 57.93(dd,J=7.4,1.4Hz, 1H), 7.47 (t,
J=7.6Hz,1H),7.35(dd,J=7.8,1.5Hz,1H), 7. 02(d,J=7.4
Hz, 1H), 7.00 (d, J = 1.6 Hz, 1H), 6.78 (dd, J = 12 .7, 1.7 Hz,
1H), 6.40 (dd,J=7.4,2.1 Hz, 1H),5.45(d,J=1 1.8 Hz, 1H),
5.03(d,J=11.9Hz,1H),2.03-1.93(m, 1H), 1.9 2(s,3H),1.34

(s, 12H), 1.15-1.08 (m, 2H), 0.87 - 0.80 (m, 2H) ; LCMS (m/z):
478.2 [M+H] ™.

[0074]

Referential Example 2

2-[6-( tert -Butyl)-8-fluoro-1-oxoisoquinolin-2(1 H)-yl]-6-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl acet ate

[0075]

[Chemical Formula 9]

=
N B~°

/AcO O\é
[0076]
(First Step)
Under nitrogen atmosphere, methyl
4-bromo-2-fluoro-6-methylbenzoate(1.0g,4.05mmol ),nickel(Il)
chloride (0.13 g, 0.81 mmol) and
1,3-dicyclohexyl-1 Himidazol-3-ium (0.26 g, 0.81 mmol) were
dissolved in THF (10 mL). This solution was cooled to0 °C,and
1Mt er t -butylmagnesiumbromide(THFsolution,12.1mL,12. 1mmol)
was added dropwise during a period of 10 min, and t hen stirred
atambienttemperaturefor24h. Thereactionmixt urewaspoured
into cold water (200 mL), acidified to pH 2 with co ncentrated
hydrochloricacid( ca.bmL),andthenextractedwithethylacetate.
The organic layer was dried over sodium sulfate, fi Itered and
concentrated. Thecrude materialwaspurifiedbyc hromatography

{00824086;v1}
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onsilicagel, eluted with hexane/ethyl acetate to afford methyl
4-( t ert -butyl)-2-fluoro-6-methylbenzoate (0.45 g).
The obtained methyl 4-( t er t -butyl)-2-fluoro-6-methylbenzoate

(0.35g)wasdissolvedinamixed solutionof THF a
10mL),and4Mlithiumhydroxidesolutioninwater
andthenstirredat60°Cfor6h. Thereactionmix
withcoldwater,andtheorganicsolventwasremove
pressure. This aqueous solution was acidified to p
concentratedhydrochloricacidsolutionandextract

acetate. The organic layer was dried over sodium s
filered and concentrated to afford crude material
4-( t ert -butyl)-2-fluoro-6-methylbenzoic acid (0.35 g).
[0077]

LCMS (m/z): 211.0 [M+H] "

(Second Step)

Under nitrogen

4-( t er t -butyl)-2-fluoro-6-methylbenzoicacid(0.21g9,0.10

ndwater(1:1,
(2mL)wasadded
turewasdiluted
dunderreduced
H 2 with
edwithethyl
ulfate,
of

atmosphere,
mmol)

was dissolved in THF (10 mL). To this solution,

1,1'-carbonyldiimidazole(0.21g,1.30mmol)wasad
thenstirredat0°Cfor2h. Tothisreactionmixt

solution (10 mL) was added dropwise and then stirre
temperature for further 2 days. The reaction mixtu
concentrated under reduced pressure, and 6M hydroch
solution was added, and then extracted with ethyl a
times. The combined organic layer was washed with
sodium hydrogen carbonate solution and brine, dried
sulfate, filtered and concentrated to
4-( t ert -butyl)-2-fluoro-6-methylbenzamide (0.20 g).
[0078]

dedat0°Cand
ure,28%ammonia
d at ambient
re was
loric acid
cetate for 2

saturated

over sodium

afford

1H NMR (400 MHz, DMSO-d ) 57.85(s, 1H), 7.58(s, 1H), 7.10-7.07

(m,1H),7.05-7.00(m,1H),2.29(s,3H),1.26(s
210.1 [M+H] ™.
(Third Step)

,9H) ;LCMS(m/z):

Under nitrogen atmosphere, N, N-dimethylformamide dimethyl

acetal (113 mg, 0.95 mmol) was added to a solution

{00824086;v1}
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4-( t ert -butyl)-2-fluoro-6-methylbenzamide(150mg,0.72mm ol)in
2-methyltetrahydrofuran(10mL)andstirredat60°C for2h. The
reaction mixture was concentrated under reduced pre ssure, and
2-methyltetrahydrofuran(10mL)wasaddedtothisc rudematerial.
To this solution, 1M potassium t ert -butoxide (THF solution, 1.1

mL, 1.1 mmol) was added dropwise, and stirred at 65 °Cfor1day.
After being cooled to ambient temperature, the reac tion mixture
was poured into 1M hydrochloric acid solution (10 m L), and
extracted with ethyl acetate for 2 times. The comb ined organic
layerwaswashedwithwaterandbrine,driedovers odiumsulfate,
filtered and concentrated. The crude material was purified by
chromatography on silica gel, eluted with hexane/et hyl acetate
toafford6-( t er t -butyl)-8-fluoroisoquinolin-1(2 H)-one (85mg).
[0079]

'H NMR (400MHz,CDCI| 3) 510.84(s,1H),7.28(d,J=1.8Hz, 1H),

7.18 (dd, J =13.8, 1.8 Hz, 1H), 6.51 - 6.43 (m, 2H ), 1.37 (s,

9H) ; LCMS (m/z): 220.1 [M+H] "
(Fourth Step)

Undernitrogenatmosphere,2-bromo-6-chlorobenzalde hyde(330mg,
2.01mmol),potassiumcarbonate (277mg,2.01mmol) andcopper(l)
iodide (382 mg, 2.01 mmol) were added to a solution of
6-( t ert -butyl)-8-fluoroisoquinolin-1(2 H)-one(220mg, 1.00mmol)
whichsimilarly preparedaccordingtothe procedure describedin
the Third Step in DMF (10 mL), and stirred at 110°C for 1 day.
The reaction mixture was diluted with ethyl acetate filteredto
removeinsoluble material, andthenthefiltrate wa swashed with
water and brine, dried over sodium sulfate, filtere d and
concentrated. Thecrude materialwaspurifiedbyc hromatography
on silica gel, eluted with hexane/ethyl acetate to afford
2-chloro-6-[6-( t er t -butyl)-8-fluoro-1-oxoisoquinolin-2(1 H)-yl
]benzaldehyde (223 mg).

[0080]

'H NMR (400 MHz, DMSO-d ¢) & 10.20 (s, 1H), 7.87 - 7.79 (m, 1H),

7.76 (dd, J =8.2, 1.3 Hz, 1H), 7.54 (d, J = 1.8 Hz , 1H), 7.49
(dd,J=7.6,1.2Hz,1H),7.43(d,J=7.3 Hz, 1H) , 7.38-7.26
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(m,1H),6.74(dd,J=7.5,2.2Hz,1H),1.35(s,9 H) ; LCMS(m/z):
358.1 [M+H] ™.

(Fifth Step)

Under nitrogen atmosphere, a mixed solution of
2-chloro-6-[6-( t er t -butyl)-8-fluoro-1-oxoisoquinolin-2(1 H)-vyl
]benzaldehyde (200 mg, 0.56 mmol) in DCM (3.7 mL) a nd isopropyl
alcohol (1.9 mL) was cooled to 0 °C. To this solution, sodium
borohydride (32 mg, 0.84 mmol) was added at 0°C the n stirred at
ambient temperature for 2 h. Water was added to th e reaction
mixture, and extracted with ethyl acetate for 2 tim es. The
combinedorganiclayerwaswashedwithwaterandbr ine,driedover
sodium sulfate, filtered and concentrated. The cru de material
was purified by chromatography on silica gel, elute d with
hexane/ethyl acetate to afford
2-[3-chloro-2-(hydroxymethyl)phenyl]-6-( t er t -butyl)-8-fluoroi
soquinolin-1(2 H)-one (160 mg).

[0081]

'H NMR (400 MHz, CDCI 3) &7.55(dd,J=8.1,1.2 Hz, 1H), 7.43 -

7.36 (m, 1H), 7.32 (d, J=1.8 Hz, 1H), 7.23 (dd, J =13.5,1.8
Hz, 1H),7.17-7.11(m,1H),7.05(d,J=7.4,1.7 Hz, 1H),6.58
(dd, J=7.4, 2.1 Hz, 1H), 4.75 - 4.61 (m, 1H), 4.5 4-4.34(m,
1H), 3.35(dd, J =10.8, 2.5 Hz, 1H), 1.39 (s, 9H) ; LCMS (m/z):

360.2 [M+H] ™.
(Sixth Step)

Undernitrogenatmosphere,pyridine(180 uL,2.24mmol)andacetyl
chloride (119 pL, 1.68 mmol) were added to a solution of
2-[3-chloro-2-(hydroxymethyl)phenyl]-6-( t er t -butyl)-8-fluoroi
soquinolin-1(2 H)-one(160mg,0.89mmol)inDCM(5mL)andstirred
atambienttemperatureforlday. Waterwasadded tothereaction
mixture, and extracted with ethyl acetate for 2 tim es. The
combinedorganiclayerwaswashedwithwaterandbr ine,driedover
sodium sulfate, filtered and concentrated. The cru de material
was purified by chromatography on silica gel, elute d with
hexane/ethyl acetate to afford
2-chloro-6-[6-( t er t -butyl)-8-fluoro-1-oxoisoquinolin-2(1 H)-vyl

{00824086;v1}
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Jbenzyl acetate (157 mg).
[0082]

IH NMR (400MHz,CDCIl 3) §7.72-7.64(m,1H),7.63-7.57(m,1H),

7.54 (d,J=1.8 Hz, 1H), 7.44 - 7.38 (m, 1H), 7.38 -7.30 (m,
2H),6.71(dd,J=7.4,2.1 Hz, 1H),5.08 (d,J=1 2.4,2.4 Hz,
1H),4.93(d,J=12.4,2.5Hz, 1H), 1.87 (s, 3H), 1.35(s, 9H)
LCMS (m/z): 402.2 [M+H] "

(Seventh Step)

Under nitrogen atmosphere, bis(pinacolato)diboron ( 284mg,1.12
mmol), bis(dibenzylideneacetone)palladium (0) (10.7 mg, 19.0
umol),  2,4,6-triisopropyl-2'-(dicyclohexylphosphino) biphenyl
(17.89,37.0 pmol)andpotassiumacetate(110mg,1.12mmol)were

added to a solution of
2-chloro-6-[6-( t er t -butyl)-8-fluoro-1-oxoisoquinolin-2(1 H)-vyl
Jbenzylacetate (150 mg, 0.37 mmol)in 1,4-dioxane (5.3mL),and
stirred at 65°C for 16 h. The reaction mixture was diluted with
ethyl acetate, filtered through Celite pad to remov e insoluble
material. Water was added to the filtrate, and ext racted with

ethyl acetate for 2 times. The combined organicla

yerwasdried

over sodium sulfate, filtered and concentrated. Th e crude
materialwaspurifiedbychromatographyonsilicag el,elutedwith
hexane/ethyl acetate to afford the titled compound (105 mg).
[0083]

'H NMR (400 MHz, CDCI 3) &7.97-7.87 (m, 1H), 7.48 (1, J = 7.6
Hz,1H),7.34(dd,J=7.9,1.4Hz,1H),7.27(d,J =1.9Hz, 1H),
7.18(dd,J=13.5,1.8Hz,1H),7.04(d,J=7.4H z, 1H), 6.46
(dd,J=7.4,2.1 Hz, 1H),5.46 (d,J=11.8 Hz, 1H ), 5.02 (d,
J = 11.8 Hz, 1H), 1.92 (s, 3H), 1.38 (s, 9H), 1.34 (s, 12H)
LCMS (m/z): 494.3 [M+H] "

[0084]

Example 1

2-(3-{4-Amino-6-[(1-methyl-1 H-pyrazol-4-yl)amino]-1,3,5-triaz
in-2-yl}-2-(hydroxymethyl)phenyl)-6-cyclopropyl-8-f luoroisoqu

inolin-1(2 H)-one
[0085]

{00824086;v1}
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[Chemical Formula 10]

N =
/N Y \E\,N’
N2 N
S G
NH,

[0086]

(First Step)

To a solution of 2-amino-4,6-dichloro-1,3,5-triazin e (513 mq,
3.11mmol)in THF (10.3mL), cooled withice bath, DIEA(1.08 mL,
6.22 mmol) and 1-methyl-1 H-pyrazol-4-amine (332 mg, 3.42 mmol)
inTHFsolution(5.18mL)wereaddedslowlythenst irredatambient
temperature for 2.5 h. The precipitate was collect ed by
filtration,washedwithethylacetate,waterandet hanol,andthen
dried to afford
6-chloro-  N?-(1-methyl-1 H-pyrazol-4-yl)-1,3,5-triazine-2,4-dia

mine (420 mg).

[0087]

'H NMR (400MHz,DMSO-d ¢) 59.89(s,1H),7.91(s,1H),7.56-7.49

(m, 3H), 3.79 (s, 3H). ; LCMS (m/z): 225.9 [M+H] "

[0088]

(Second Step)

To a stirred solution of
2-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin-2(1 H)-yl)-6-(4,4,5
,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl aceta te (141 mg,
0.29 mmol) which was afforded in the Referential Ex ample 1 and
6-chloro-  N?-(1-methyl-1 H-pyrazol-4-yl)-1,3,5-triazine-2,4-dia

mine (66.7 mg, 0.29 mmol) in dimethoxyethane (5 mL)
tetrakis(triphenylphosphine)palladium(0)(17mg,0 .015mmol)and
potassium carbonate (82 mg, 0.59 mmol) in water sol ution (1.67
mL) were added, and then heated with the microwave synthesizer
at 110°C for 20 min. Water was added to the reacti on mixture,
andextractedwithethylacetate,thentheorganic layerwaswashed
with saturated sodium hydrogen bicarbonate solution and brine,
dried over sodium sulfate, filtered and concentrate d. Thecrude
materialwaspurifiedbychromatographyonsilicag el,elutedwith
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hexane/ethyl acetate to afford a mixture of
2-(3-{4-amino-6-[(1-methyl-1 H-pyrazol-4-yl)amino]-1,3,5-triaz
in-2-yl}-2-(hydroxymethyl)phenyl)-6-cyclopropyl-8-f luoroisoqu
inolin-1(2 H)-oneanditsacetylatedproduct. The mixedmateri al
was dissolved in methanol (5 mL), potassium carbona te (100 mg,
0.724 mmol) was added and stirred at ambient temper ature for 2

h. The reaction mixture was diluted with water, an d the
precipitate was collected by filtration, washed wit h water and
diethyl ether, and then dried to afford the titled compound (85
mgQ).

[0089]

'H NMR (400MHz,DMSO-d ¢) 59.71(s,1H),8.00(s,1H),7.94-7.82

(m, 1H), 7.61 - 7.42 (m, 3H), 7.37 - 7.26 (m, 4H), 7.00 (dd, J
=13.3,1.7 Hz, 1H), 6.62 (dd,J=7.5, 2.1 Hz, 1H) ,5.25-5.13

(m, 1H), 4.55 - 4.44 (m, 1H), 4.16 - 4.02 (m, 1H), 3.84-3.75
(m, 3H), 2.12 - 2.04 (m, 1H), 1.14 - 1.06 (m, 2H), 0.91-0.84
(m, 2H); LCMS (m/z): 499.2 [M+H] "

[0090]

Example 2

4-({4-Amino-6-[3-(6-cyclopropyl-8-fluoro-1-oxoisoqu inolin-2(1
H)-yl)-2-(hydroxymethyl)phenyl]-1,3,5-triazin-2-yl}a mino)-1-m

ethyl-1 H-pyrrole-2-carbonitrile
[0091]
[Chemical Formula 11]

F o y
N N
N T \[\§~CN
/HO N\fN N\

NH;
[0092]
(First Step)
To a suspension of 4-amino-1-methyl-1 H-pyrrole-2-carboxamide
hydrochloride (350 mg, 1.99 mmol) and DIEA (0.7 mL, 3.99 mmol)
in THF (5 mL), cooled with ice bath, DMF (2.5 mL) a nd
2-amino-4,6-dichloro-1,3,5-triazine (299 mg, 1.81 m mol) were
addedandstirredatambienttemperaturefor5h. Theprecipitate
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wascollectedbyfiltration,washedwithethylacet ateandwater,
and then dried to afford
4-[(4-amino-6-chloro-1,3,5-triazin-2-yl)amino]-1-me thyl-1 Hpy
rrole-2-carboxamide (436 mg).

[0093]

'H NMR (400 MHz, DMSO-d ) & 10.00 - 9.43 (m, 1H), 7.46 (s, 1H),
7.40(s,1H),7.29(d,J=1.9Hz,1H),7.21-6.79 (m,2H),6.77

- 6.65 (m, 1H), 3.80 (s, 3H). ; LCMS (m/z): 268.1 [M+H] "
[0094]

(Second Step)

To a solution of
4-[(4-amino-6-chloro-1,3,5-triazin-2-yl)amino]-1-me thyl-1 H-py
rrole-2-carboxamide(130mg,0.49mmol)inDCM(5m L),cooledwith
ice bath, TEA (0.1 mL, 0.73 mmol) and trifluoroacet ic anhydride
(0.075mL,0.53mmol)wereaddedandstirredatamb ienttemperature
for 2 h. To the reaction mixture, supplementary am ount of TEA
(0.1mL,0.73mmol)andtrifluoroaceticanhydride ( 0.075mL,0.53
mmol) were added and stirred at ambient temperature for further
24h. Waterwasaddedtothereactionmixture,and extractedwith
ethyl acetate, then the organic layer was washed wi th water and
brine,driedoversodiumsulfate,filteredandconc entrated. The
crude material was purified by chromatography on si lica gel,
eluted with hexane/ethyl acetate to afford
4-[(4-amino-6-chloro-1,3,5-triazin-2-yl)amino]-1-me thyl-1 Hpy
rrole-2-carbonitrile (100 mg).

[0095]

'H NMR (400 MHz, DMSO-d ) & 10.05-9.71 (m, 1H), 7.55 (s, 2H),
7.46-7.23(m,1H),7.03-6.76(m,1H),3.72(s, 3H);LCMS(m/z):
250.1 [M+H] ™.

[0096]

(Third Step)

To a stirred solution of
2-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin-2(1 H)-yl)-6-(4,4,5
,b-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl aceta te (45 mg,
0.094 mmol) which was afforded in the Referential E xample 1 and
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4-[(4-amino-6-chloro-1,3,5-triazin-2-yl)amino]-1-me
rrole-2-carbonitrile (23.5mg,0.094mmol)indimet

mL), tetrakis(triphenylphosphine)palladium (0) (5.4
mmol)andpotassiumcarbonate(26mg,0.19mmol)in
(0.67 mL) were added and heated with the microwave
at 110°C for 20 min. Water was added to the reacti
andextractedwithethylacetate,thentheorganic

with water and brine, dried over sodium sulfate, fi
concentrated. Thecrudematerialwaspurifiedbyc
onsilicagel,elutedwithhexane/ethylacetateto

of
4-({4-amino-6-[3-(6-cyclopropyl-8-fluoro-1-oxoisoqu
H)-yl)-2-(hydroxymethyl)phenyl]-1,3,5-triazin-2-yl}a
ethyl-1
mixed material was dissolved in methanol (5 mL), po

H-pyrrole-2-carbonitrileanditsacetylatedproduct.

carbonate (100 mg, 0.724 mmol) was added and stirre
1h. Waterwasaddedtothereactionmixture,and

was collected by filtration, washed with water and
then dried to afford the titled compound (18 mg).
[0097]

thyl-1  Hpy
hoxyethane (2
mg, 0.0047
watersolution
synthesizer
on mixture,
layerwaswashed
ltered and
hromatography
affordamixture

inolin-2(1
mino)-1-m
The
tassium
dat60°Cfor
theprecipitate
hexane, and

'H NMR (400 MHz,DMSO-d ¢) 510.15-9.19(m,1H),7.87(d,J=7.6

Hz, 1H), 7.65 - 7.50 (m, 2H), 7.49 - 7.41 (m, 1H),
(m,3H),7.28(d,J=1.7Hz,1H),7.04(d,J=1.7
(dd,J=13.3,1.6 Hz, 1H),6.62 (dd,J=7.5,2.1
-4.91 (m, 1H), 4.50 (d, J = 9.5 Hz, 1H), 4.19 - 3.
3.74 (s, 3H), 2.16 - 2.00 (m, 1H), 1.15 - 1.03 (m,
0.77 (m, 2H); LCMS (m/z): 523.2 [M+H] "
[0098]
Example 3-33

Eachofthe Examplecompoundsshowninthefollowi
1-1] to [Table 1-3] were prepared according to the
describedinthe above Examples or modified procedu
in the art of organic chemistry if needed, using ap
startingmaterials (those materialsare obtainedfr
sources,orarepreparedbyliteratureprocedureso
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rmodifications



of literature procedures known to persons skilled i
[0099]

31

Thephysicochemicaldataofeachcompoundweresho

following [Table 2-1] to [Table 2-2].

[0100]

[Table 1-1]

n the art).

wninthe

Ex.
No.

Structure

Name

F (e} H
N N
QSRS
= — =N
OH Y

NH,

2-[3-(4-Amino-6-{[1-(1-cyclop
ropylethyl)-1 H-pyrazol-4-ylla
mino}-1,3,5-triazin-2-yl)-2-(
hydroxymethyl)phenyl]-6-cyclo
propyl-8-fluoroisoquinolin-1(
2H)-one

2-[3-(4-Amino-6-{[1-(1-hydrox
y-2-methylpropan-2-yl)-1
azol-4-yllamino}-1,3,5-triazi
n-2-yl)-2-(hydroxymethyl)phen
yl]-6-cyclopropyl-8-fluoroiso
quinolin-1(2 H)-one

H-pyr

2-[3-(4-Amino-6-{[1-(2,2-difl
uoroethyl)-1 H-pyrazol-4-yllam
ino}-1,3,5-triazin-2-yl)-2-(h
ydroxymethyl)phenyl]-6-cyclop
ropyl-8-fluoroisoquinolin-1(2
H)-one

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-
2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)- N, N,1-trimethyl-1
-2-carboxamide

H-pyrrole

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-

2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-cyclopropyl-1 H-pyrrole-2
-carbonitrile
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4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-

2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-(2-hydroxyethyl)-1 H-pyrr
ole-2-carbonitrile

2-[3-(4-Amino-6-{[1-methyl-5-
(methylsulfonyl)-1 H-pyrrol-3-
yllamino}-1,3,5-triazin-2-yl)
-2-(hydroxymethyl)phenyl]-6-c
yclopropyl-8-fluoroisoquinoli

n-1(2 H)-one

N.__N
10 N T T N—
= NN S
HO Y
NH, g

2-(3-{4-[(5-Acetyl-1-methyl-1
H-pyrrol-3-yl)amino]-6-amino-
1,3,5-triazin-2-yl}-2-(hydrox
ymethyl)phenyl)-6-cyclopropyl
-8-fluoroisoquinolin-1(2 H)-on
e

F O H
N.__N
1 Vd; U=
— N
HO _

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-

2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-ethyl-1 H-pyrrole-2-carbo
nitrile

F O H
N N
= N__N N
HO
NH )\

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-

2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-isopropyl-1 H-pyrrole-2-c
arbonitrile

[0101]
[Table 1-2]

F O
H
N N\ N _
1 V@é@w T

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-

2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-(2-methoxyethyl)-1 H-pyrr
ole-2-carbonitrile
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2-(3-{4-[(1 H-Pyrazol-4-yl)ami
10 N, N nol-6-amino-1,3,5-triazin-2-y
14 v/@i;\' A j\l/ \E;NH }-2-(hydroxymethyl)phenyl)-6
OH NH, -cyclopropyl-8-fluoroisoquino
lin-1(2 H)-one
2-[4-({4-Amino-6-[3-(6-cyclop
F O H ropyl-8-fluoro-1-oxoisoquinol
w v/éj@;g)\r\lﬁ N:\NrN\E}’f)N in-2(1 I—|)-y|)-2-.(hy.droxymethyl
Y, ¢ )phenyl]-1,3,5-triazin-2-yl}a
NHz | mino)-2-cyano-1  H-pyrrol-1-yl]
acetamide
. 2-[3-(4-Amino-6-{[1-(2-morpho
- Q:R linoethyl)-1 H-pyrazol-4-yllam
16 V/@:BN | N\YN\E\N) ino}-1,3,5-triazin-2-yl)-2-(h
P NN sy ydroxymethyl)phenyl]-6-cyclop
OH \,542 ropyl-8-fluoroisoquinolin-1(2
H)-one
2-{3-[4-Amino-6-({1-[2-(dimet
oo ! _ | hylamino)ethyl]-1 H-pyrazol-4-
17 N/@\WN\YN\E\N yl}amino)-1,3,5-triazin-2-yl]
Z o N\fN =N -2-(hydroxymethyl)phenyl}-6-c

NH, yclopropyl-8-fluoroisoquinoli
n-1(2 H)-one
2-{3-[4-Amino-6-({1-[3-(dimet

F o y /\N hylamino)propyl]-1 H-pyrazol-4
18 v/@ | N\\rN\E\,N> -yl}amino)-1,3,5-triazin-2-yl
Z o N\fN N ]-2-(hydroxymethyl)phenyl}-6-

NH, cyclopropyl-8-fluoroisoquinol
in-1(2 H)-one
2-{3-[4-Amino-6-({1-[2-(pyrro

- o ] Q lidin-1-yl)ethyl]-1 H-pyrazol-
19 V@'Q\WN\YN\E\N) 4-yl}amino)-1,3,5-triazin-2-y
P NN =y []-2-(hydroxymethyl)phenyl}-6
o, -cyclopropyl-8-fluoroisoquino
lin-1(2 H)-one
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V@éaf}/
OHLq

NH;

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-
2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-(cyclopropylmethyl)-1
yrrole-2-carbonitrile

21

«@ (=
\f N

NH2

4-({4-Amino-6-[3-(6-cycloprop
yl-8-fluoro-1-oxoisoquinolin-
2(1 H)-yl)-2-(hydroxymethyl)ph
enyl]-1,3,5-triazin-2-yl}amin
0)-1-[2-(2-methoxyethoxy)ethy
[]-1 H-pyrrole-2-carbonitrile

22

F (@) \ H
PRGBAN.
Z N
on Y \
NH,

2-(3-{4-Amino-6-[(1-methyl-1
-pyrazol-4-yl)amino]-1,3,5-tr
lazin-2-yl}-2-(hydroxymethyl)
phenyl)-6-(  t ert -butyl)-8-fluo
roisoquinolin-1(2 H)-one

[0102]

[Table 1-3]

23

F (0] H\/Nj
N N
SARMRe
/ —
on Y N
NH,

2-{3-[4-Amino-6-({1-[2-(dieth
ylamino)ethyl]-1 H-pyrazol-4-y
[}amino)-1,3,5-triazin-2-yl]-
2-(hydroxymethyl)phenyl}-6-cy
clopropyl-8-fluoroisoquinolin

-1(2 H)-one

24

@
F (0] \ H j
SRR«
= N
OH Y
NH,

2-{3-[4-Amino-6-({1-[2-(piper
idin-1-yl)ethyl]-1 H-pyrazol-4
-yl}amino)-1,3,5-triazin-2-yl
]-2-(hydroxymethyl)phenyl}-6-
cyclopropyl-8-fluoroisoquinol

in-1(2 H)-one

25

I\

F 0O o (P‘l
oH T
NH,

2-[3-(4-Amino-6-{[1-(pyridin-
2-yimethyl)-1 H-pyrazol-4-ylla
mino}-1,3,5-triazin-2-yl)-2-(
hydroxymethyl)phenyl]-6-cyclo
propyl-8-fluoroisoquinolin-1(
2H)-one

{00824086;v1}
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2-{3-[4-Amino-6-({1-[(1-methy
@ Ipiperidin-2-yl)methyl]-1 Hpy

N. _N razol-4-yltamino)-1,3,5-triaz

26 B CEN | in2oyi-2-(hyd thyl)ph
~ NN =y y ydroxymethyl)phe

OH jN/ nyl}-6-cyclopropyl-8-fluorois

oquinolin-1(2 H)-one

2-[3-(4-Amino-6-{[1-(2-morpho
linopropyl)-1 H-pyrazol-4-ylla
27 . Ng HK//N]/ mino}-1,3,5-triazin-2-yl)-2-(
V@ N' )N/ I;N hydroxymethyl)phenyl]-6-cyclo
OH ?“/Hz propyl-8-fluoroisoquinolin-1(
2H)-one

[ | 2-{3-[4-Amino-6-({1-[(1-methy
S) Ipiperidin-4-yl)methyl]-1 Hpy

razol-4-yl}amino)-1,3,5-triaz

28 Ny
| N N.”T f\,n in-2-yl]-2-(hydroxymethyl)phe
7 OH \f N nyl}-6-cyclopropyl-8-fluorois
NH

oquinolin-1(2 H)-one

2-[3-(4-Amino-6-{[1-(2-morpho

O() lino-2-oxoethyl)-1 H-pyrazol-4
L1 DO llamino}-1,3,5-triazin-2-yl
29 V@ij INYNf\NT yllamino}-1,3, y
_ NN =y )-2-(hydroxymethyl)phenyl]-6-
OH \Ner cyclopropyl-8-fluoroisoquinol
in-1(2 H)-one
2-(3-{4-amino-6-[(1-methyl-1 H
F O -pyrazol-4-yl)amino]-1,3,5-tr
30 N/@\'J(N\YH Ny iazin-2-yl}-2-(hydroxymethyl)
Z Ho \[éN l\f\ phenyl)-6-cyclopropyl-8-fluor
H.S0, NH2 oisoquinolin-1(2 H)-one
sulfate
2-(3-{4-amino-6-[(1-methyl-1 H
F 0O . -pyrazol-4-yl)amino]-1,3,5-tr
31 Vija} T '\h Nf\\'u iazin-2-yl}-2-(hydroxymethyl)
HO Y " phenyl)-6-cyclopropyl-8-fluor
oid  cop oisoquinolin-1(2 H)-one
maleate
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32

2-(3-{4-amino-6-[(1-methyl-1
-pyrazol-4-yl)amino]-1,3,5-tr

iazin-2-yl}-2-(hydroxymethyl)
phenyl)-6-cyclopropyl-8-fluor
oisoquinolin-1(2 H)-one
ethane-1,2-disulfonate

33

2-(3-{4-amino-6-[(1-methyl-1
-pyrazol-4-yl)amino]-1,3,5-tr

iazin-2-yl}-2-(hydroxymethyl)
phenyl)-6-cyclopropyl-8-fluor
oisoquinolin-1(2 H)-one
benzenesulfonate

[0103]
[Table 2-1]

Ex. No.

'H-NMR & (ppm)

LCMS
m/z
[M+H] *

(DMSO-d6) & 9.70(s, 1H),8.10(s, 1H), 7.88 (dd,

J=7.7,1.3Hz, 1H), 7.62 -
(dd, J=7.8, 1.4 Hz, 1H), 7.38 -

7.49 (m, 2H), 7.45
7.15 (m, 4H),

7.00(dd,J=13.2,1.6Hz,1H),6.62(dd,J=7.6,

2.1Hz, 1H),5.26 -5.00 (m, 1H), 4.61 -

1H),4.18-4.04(m, 1H),3.64-

-2.03 (m, 1H), 1.55 - 1.41 (m, 3H), 1.28 -

(m, 1H),1.14-1.06 (m, 2H),0.92-

4.43 (m,
3.52(m,1H),2.13
1.15
0.84(m, 2H),

0.63-0.52 (m, 1H), 0.49 - 0.38 (m, 1H), 0.37 -

0.27 (m, 2H).

553.2

(DMSO-d6) & 9.67 (s, 1H), 8.06 (s, 1H), 7.89 (d,

J=7.7Hz, 1H), 7.64-7.51 (m, 2H), 7.49 -
7.16 (m, 4H), 7.00 (dd, J=13.2,

(m, 1H), 7.39 -

7.42

1.7Hz, 1H),6.62 (dd, J=7.4,2.2 Hz, 1H),5.26

-5.10 (M, 1H), 4.99 - 4.86 (m, 1H), 4.58 -

(m, 1H),4.16-4.03(m, 1H), 3.62-

4.43
3.49(m, 2H),

2.14-2.03 (m, 1H), 1.51 - 1.39 (m, 6H), 1.14 -

1.05 (m, 2H), 0.91 - 0.84 (m, 2H).

557.2
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(DMSO-d6) &9.94-9.43(m, 1H), 8.14 - 7.95 (m,
1H),7.93-7.83(m,1H),7.77(s,1H),7.71- 7.51
(m,2H),7.50-7.43(m, 1H),7.41- 7.36(m,1H),
7.34(d,J=7.4Hz,1H),7.28(d,J=1.6Hz,1H),

5 7.00(dd,J=13.2,1.7Hz,1H),6.62(dd,J=7.4, 549.2
2.1Hz,1H),6.51-6.13(m, 1H),5.34 - 4.90 (m,
1H),4.72- 4.31(m, 3H),4.09(dd,J=12.0,9.2
Hz,1H),2.14-2.02(m, 1H),1.15- 1.04(m, 2H),

0.91 - 0.84 (m, 2H).

(DMSO-d6) 59.68-9.17 (m, 1H), 8.01 - 7.82(m,
1H),7.66-7.59(m,1H),7.59- 7.51(m,1H),7.44
(dd,J=7.8,1.4Hz, 1H), 7.34 (s, 1H), 7.32(d,

J=1.9Hz, 1H), 7.31 - 7.24 (m, 2H), 7.00 (dd,

6 J=13.2,1.7Hz,1H),6.62(dd, J=7.5, 2.0 Hz, 569.2
1H),6.48(d,J=1.8Hz,1H),5.33- 5.02(m,1H),
4.60-4.41(m, 1H),4.19- 4.01(m,1H),3.64(s,
3H),3.04(s,6H),2.15-1.99(m,1H),1.14- 1.05

(m, 2H), 0.95 - 0.81 (m, 2H).

(DMSO-d6) 59.92-  9.33(m, 1H),7.87(d,J=7.5

Hz, 1H),7.62-7.49(m, 2H), 7.45(d,J=7.8Hz,
1H),7.40 (s, 1H),7.33(d, J=7.4 Hz, 1H), 7.28
. (d,J=1.6Hz,1H),7.06- 6.94(m, 2H),6.62(dd, 5492
J=7.5,2.1Hz, 1H), 5.24 - 4.92 (m, 1H), 4.64
-4.35(m, 1H), 4.13 - 4.04 (m, 1H), 3.64 - 3.44
(m, 1H),2.16-1.94(m, 2H), 1.15- 0.93(m, 6H),
0.92 - 0.81 (m, 2H).
(DMSO-d6) 59.80(s,1H),7.96— 7.84(m,1H),7.59
—7.50 (m, 2H), 7.45 (d, J = 7.8 Hz, 1H), 7.43 —
7.25 (m, 4H), 7.07 (s, 1H), 7.00 (dd, J = 13.2,
8 1.7 Hz, 1H), 6.62 (dd, J=7.5, 2.1 Hz, 1H), 5.21 553.0
—5.10 (m, 1H), 5.10 — 4.94 (M, 1H), 4.66 — 4.40
(m, 1H), 4.26—3.96 (m, 3H), 3.79— 3.58(m, 2H),
2.14—2.02 (m, 1H), 1.15 — 1.05 (m, 2H), 0.96 —
0.83 (m, 2H).
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(DMSO-d6) 59.75(s,1H),7.88(d,J=7.7Hz, 1H),
7.67 - 7.63 (M, 1H), 7.58 - 7.53 (m, 1H), 7.50 -

7.40 (m, 1H), 7.39 - 7.16 (m, 4H), 7.00 (dd, J =

9 13.2,1.7Hz, 1H),6.81 - 6.77 (M, 1H), 6.62 (dd, 576.1
J=7.5,2.1Hz, 1H), 5.19 - 5.13 (m, 1H), 4.58
-4.47(m, 1H), 4.19- 4.05(m, 1H),3.83(s, 3H),
3.23(s, 3H),2.12-2.04(m, 1H), 1.14- 1.07 (m,
2H), 0.91 - 0.84 (m, 2H).
(DMSO-d6) 59.72(s,1H),7.88(d,J=7.8Hz, 1H),
7.64-  7.48 (m, 2H), 7.45 (dd, J = 7.8, 1.4 Hz,
1H),7.40-  7.25(m,4H),7.06(d,J=1.9Hz,1H),

10 | 7.04-6.94 (m, 1H), 6.66 - 6.57 (M, 1H), 5.29 - 540.3
5.12(m, 1H),4.55-4.45(m, 1H),4.14- 4.01(m,
1H), 3.84 (s, 3H), 2.35 (s, 3H), 2.12 - 2.04 (m,
1H), 1.15 - 1.06 (m, 2H), 0.91 - 0.84 (m, 2H).
(DMSO-d6) 5 9.81(s,1H),7.88(d,J=7.7Hz,1H),
7.68—7.50 (M, 2H), 7.49 — 7.41 (m, 1H), 7.44 —
7.25(m, 4H), 7.12 — 6.81 (m, 2H), 6.62 (dd, J =

11 | 7.5,2.1Hz, 1H),5.28—4.89(m, 1H), 4.54— 4.46 | 537.1
(m, 2H), 4.06 (g, J=7.3Hz, 2H), 2.14— 2.00(m,
1H),1.40(t,J=7.2Hz,3H),1.15— 1.05(m, 2H),
0.92 — 0.83 (m, 2H).
(DMSO-d6) 59.80(s,1H),7.96— 7.84(m,1H),7.67
(d,J=1.7Hz,1H),7.59— 7.50(m, 1H),7.45(dd,
J=7.9, 1.4 Hz, 1H), 7.43 — 7.36 (m, 2H), 7.37

1 |—7:25(m,2H),7.11-6.78 (m, 2H) ,6.62 (dd, J 5516
= 7.5, 2.0 Hz, 1H), 5.29 — 4.89 (m, 1H), 4.70 —
4.31(m,2H),4.18—-4.04(m, 1H),2.14— 2.02(m,
1H),1.48(d,J=6.7Hz,6H),1.15— 1.05(m, 2H),
0.92 — 0.82 (m, 2H).
(DMSO-d6) 59.80(s,1H),7.94— 7.84(m,1H),7.68
—7.50 (m, 3H), 7.50 — 7.41 (m, 1H), 7.41 — 7.25
(m, 3H), 7.15 — 6.81 (m, 2H), 6.62 (dd, J = 7.5,

13 | 2.1Hz,1H),5.27-4.92 (m, 1H), 4.55— 4.45(m, | 567.6
1H),4.25-4.13(m, 2H),4.14— 4.03(m,1H),3.69
—3.58(m, 2H), 3.24(s, 3H), 2.14— 2.02(m, 1H),

1.15 — 1.03 (m, 2H), 0.98 — 0.81 (m, 2H).
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14

(DMSO-d6) 5 12.58(s, 1H),9.71(s, 1H),8.07 (s,
1H), 7.88 (dd, J = 7.6, 1.3 Hz, 1H), 7.69 -

(m, 2H), 7.45 (dd, J = 7.8, 1.4 Hz, 1H), 7.38 -
7.14(m,4H),7.00(dd,J=13.2,1.6Hz, 1H),6.62

7.51

(dd, J=7.5, 2.1 Hz, 1H), 5.27 - 5.00 (m, 1H),

4.57 - 4.42 (m, 1H), 4.16 - 4.01 (m, 1H), 2.13 -
2.02(m, 1H),1.13-1.05(m, 2H),0.91-
2H).

0.83(m,

485.2

15

(DMSO-d6) 59.82(s,1H),7.91— 7.84(m,1H),7.64
(s, 1H),7.59—7.41(m, 3H), 7.41— 7.25(m,5H),

7.13-7.07(m,1H),7.04—

6.91(m,1H),6.62(dd,

J=75,2.1Hz, 1H), 5.20 — 5.11 (m, 1H), 4.67
(s,2H),4.55—4.46(m, 1H),4.17— 4.04(m, 1H),

2.15-2.01 (m, 1H), 1.15—1.01 (m, 2H), 0.92 —
0.81 (m, 2H).

566.5

16

(DMSO-d6) 59.71(s,1H),8.04(s,1H),7.95-
(m, 1H), 7.63 (s, 1H), 7.55 (t, J = 7.7 Hz, 1H),
7.45(dd,J=7.9, 1.4 Hz, 1H), 7.33 (d, J = 7.4
Hz, 2H), 7.28 (d, J = 1.7 Hz, 2H), 7.00 (dd, J
13.2,1.7Hz,1H),6.62(dd,J=7.2,2.3Hz, 1H),
5.24 - 4.97 (m, 1H), 4.57 - 4.43 (m, 1H), 4.23 -
4.04(m, 3H),3.58-3.52(m, 4H),2.76-

7.85

2.62(m,

2H),2.43-2.36(m,4H),2.13- 2.04(m,1H),1.14

- 1.07 (m, 2H), 0.91 - 0.84 (m, 2H).

598.4

17

(DMSO0-d6) 59.70(s,1H),8.38(s,1H),8.05-

(m, 2H),7.65- 7.41(m,3H),7.33(d,J=7.4Hz,
2H),7.28(d,J=1.7Hz, 1H), 7.00 (dd, J=13.2,
1.8Hz, 1H),6.62(d, J=7.1Hz, 1H), 5.24-

7.85

5.00

(m, 1H),4.58-4.41(m, 1H), 4.18- 4.04(m, 3H),

2.56 - 2.54 (m, 2H), 2.20 - 2.12 (m, 6H), 2.10 -
2.04(m, 1H),1.14-1.06 (M, 2H),0.92-
2H).

0.85(m,

556.2

[0104]
[Table 2-2]
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(DMSO-d6) 5 9.71 (s, 1H), 8.28 (s, 1H), 8.03 (s,

1H),7.96-7.82(m,1H),7.64- 7.49(m,2H),7.45
(d,J=7.4Hz,1H),7.38- 7.25(m,3H),7.00(dd,

18 J=13.1,1.7 Hz, 1H), 6.66 - 6.58 (m, 1H), 5.24 570.2
-4.98 (m, 1H), 4.60 - 4.44 (m, 1H), 4.16 - 4.01
(m,3H),2.21-2.04(m,9H),1.95- 1.81(m,2H),

1.14 - 1.06 (m, 2H), 0.91 - 0.84 (m, 2H).

(DMSO-d6) 59.70 (s, 1H) ,8.34 (s, 1H), 8.05 (s,
1H),7.97-7.83(m,1H),7.64- 7.41(m,3H),7.38
- 7.24 (m, 3H), 7.00 (dd, J=13.2, 1.7 Hz, 1H),

19 6.65 - 6.59 (M, 1H), 5.24 - 4.98 (m, 1H), 4.57 - 582 3
4.44(m, 1H),4.20-4.02(m,3H),2.85- 2.74(m,
2H),2.47-2.41(m,4H),2.13- 2.03(m,1H),1.85
-1.60 (m, 4H), 1.14 - 1.05 (m, 2H), 0.91 - 0.84
(m, 2H).

(DMSO-d6) 59.80(s,1H),7.88(d,J=7.6Hz,1H),

7.67 —7.50 (m, 2H), 7.49 - 7.42 (m, 1H), 7.40 —
7.25(m, 4H), 7.10 — 7.04 (m, 1H), 7.00 (dd, J =
13.2,1.6Hz, 1H),6.62(dd,J=7.4,2.1Hz,1H),

20 5.16 (br.s, 1H),4.54—4.46 (m, 1H), 4.15— 4.03 | 563.5
(m,1H),3.89(d,J=7.1Hz,2H),2.14— 2.02(m,
1H),1.30-1.13(m,1H),1.17— 1.01(m,2H),0.92
—0.81 (m, 2H), 0.63 -0.53 (m, 2H), 0.46 — 0.37
(m, 2H).

(DMSO-d6) 59.81(s,1H),7.94— 7.84(m,1H),7.62
—7.50 (M, 2H), 7.49 — 7.41 (m, 1H), 7.40 — 7.25
(m, 4H), 7.11 — 6.95 (m, 2H), 6.62 (dd, J = 7.4,

21 2.1Hz,1H),5.20-5.11 (m, 1H), 4.55 - 4.45 (m, 6116
1H),4.20-4.04(m,3H),3.78— 3.67(m,2H),3.56
—3.46(m,2H), 3.46— 3.35(m, 2H),3.22(s, 3H),
2.14-2.03(m,1H),1.15-1.03(m,2H),0.92— 0.81
(m, 2H).

(DMSO-d6) 59.71(s,1H),8.00(s,1H),7.96- 7.81
(m,1H),7.65-7.42(m,4H), 7.40- 7.08(m, 4H),

22 6.77 - 6.69 (m, 1H), 5.25 - 4.98 (m, 1H), 4.56 - 515.2
4.45 (m, 1H), 4.18 - 4.03 (m, 1H), 3.81 (s, 3H),

1.36 (s, 9H).
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(DMSO-d6) 59.71(s,1H),8.02(s,1H),7.92— 7.84
(m, 1H), 7.63 (s, 1H), 7.59 — 7.42 (m, 2H), 7.40
—7.31(m, 2H), 7.31 - 7.22 (m, 2H), 7.05 — 6.94

23 (m,1H),6.62(d,J=7.3Hz,1H),5.26— 5.00(m, 584.6
1H),4.60—-4.41(m,1H),4.21— 3.96(m,3H),2.83
—2.68 (M, 2H), 2.56 — 2.42 (m, 4H), 2.14 — 2.00
(m,1H),1.17-1.03(m, 2H),0.97-0.80 (m, 8H).

(DMSO-d6) 59.71(s,1H),8.03(s,1H),7.91— 7.85
(m, 1H), 7.63 (s, 1H), 7.60 — 7.41 (m, 3H), 7.41
—7.22 (m, 3H), 7.04 - 6.96 (m, 1H), 6.67 — 6.57

24 (m,1H),5.25-4.98(m, 1H),4.58— 4.44(m, 1H), 596.6
4.21 —4.03 (m, 3H), 2.72 - 2.59 (m, 2H), 2.43 —
2.29(m,4H),2.13-2.03(m, 1H),1.53— 1.29(m,
6H), 1.14 — 1.06 (m, 2H), 0.93 — 0.82 (m, 2H).

(DMSO0-d6) & 9.80 (s, 1H), 8.54 (s, 1H), 8.20 (s,
1H),7.93-7.84(m,1H),7.81— 7.73(m,1H),7.71
(s,1H),7.55(t,J=7.6Hz,1H),7.45(d,J=7.1

25 Hz,1H),7.39—-7.24(m,5H),7.03— 6.94 (m, 2H), £76.4
6.62(d,J=7.3Hz,1H),5.38(s,2H),5.23— 5.02
(m,1H),4.55—4.45(m, 1H),4.21— 4.13(m, 1H),
2.11-2.04 (m, 1H), 1.13 -1.07 (m, 2H), 0.90 —

0.84 (m, 2H).

(DMSO0-d6) 59.72(s,1H),8.02(s,1H),7.92— 7.85
(m, 1H), 7.62 (s, 1H), 7.59 — 7.51 (m, 1H), 7.49
—7.43 (m, 1H), 7.40 — 7.25 (m, 4H), 7.03 — 6.97
(m,1H),6.65—6.58(m, 1H),5.23— 5.14(m, 1H),

26 4.54 — 4.45 (m, 1H), 4.38 —4.29 (m, 1H), 4.15— 596.4
4.04(m,1H),3.99-3.88(m, 1H),2.80— 2.70(m,
1H),2.31-2.22(m,4H),2.13-1.98(m, 2H),1.67
—1.55(m, 1H), 1.54 — 1.45 (m, 1H), 1.28 — 1.06
(m, 6H), 0.90 — 0.84 (m, 2H).

(DMSO-d6) 59.72(s,1H),8.02(s,1H),7.92— 7.85
(m, 1H), 7.64 (s, 1H), 7.58 — 7.52 (m, 1H), 7.47
—7.42(m, 1H),7.39— 7.20 (m, 4H), 7.00(d,J =

27 13.4Hz,1H),6.62(d,J=7.4Hz,1H),5.22— 5.17 6121
(m,1H),4.56—-4.45(m, 1H),4.21— 4.14(m, 1H),
4.13-4.06 (m, 1H), 3.98 — 3.90 (m, 1H), 3.57 —
3.46(m,5H),2.62—2.37(m,4H),2.12— 2.04(m,

1H), 1.13 — 1.06 (m, 2H), 0.90 — 0.85 (m, 5H).
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28

(DMSO-d6) 510.17—  9.92(m,1H),8.09(s,1H),7.88
—7.83(m, 1H), 7.70 - 7.65 (m, 1H), 7.63 — 7.38
(m, 4H), 7.33 (d, J = 7.5 Hz, 1H), 7.29 (s, 1H),

7.00(d,J=13.1Hz,1H),6.63(d,J=7.4Hz, 1H) ,

456 —4.48 (m, 1H), 4.17 — 4.04 (m, 3H), 3.23 —
2.94(m,4H),2.82—2.75(m, 3H),2.13— 2.04(m,
2H),2.01-1.85(m,2H),1.75— 1.63(m,1H),1.61
—1.45 (m, 1H), 1.15-1.07 (m, 2H), 0.91 — 0.84
(m, 2H).

596.6

29

(DMSO-d6) 59.75(s,1H),7.96(s,1H),7.92— 7.85
(m, 1H), 7.67 (s, 1H), 7.60 — 7.51 (m, 1H), 7.49
—7.41 (m, 1H), 7.41— 7.14 (m, 4H),7.00(d, J =
13.1Hz,1H),6.61(d,J=8.0Hz, 1H),5.26 5.14
(m, 1H), 5.08 (s, 2H), 4.58 — 4.42 (m, 1H), 4.20

— 4.03 (m, 1H), 3.63 — 3.42 (m, 8H), 2.15 — 2.03
(m, 1H),1.12—1.05 (m, 2H), 0.94—0.80 (m, 2H).

612.4

30

(DMSO-d6) 510.55 (s, 1H), 8.23 (s, 1H), 8.06 (s,
1H),7.93-7.75(m, 1H),7.72— 7.67(m,1H),7.66
—7.48 (m, 3H), 7.37 - 7.26 (m, 2H), 7.01 (dd, J

=13.2,1.7Hz,1H),6.64(dd,J=7.4,2.1Hz, 1H) ,

4.64-4.50(m, 1H), 4.23—4.16 (m, 1H),3.84 s,
3H),2.14-2.03(m, 1H),1.17- 1.05(m, 2H),0.92
—0.83 (M, 2H).

499.2

31

(DMSO-d6) 59.86(s,1H),8.01(s,1H),7.97— 7.79
(m, 1H),7.67—7.51(m, 2H), 7.52— 7.36(m, 3H),
7.37-7.31(m,1H),7.31— 7.25(m,1H),7.00(dd,
J=13.3 ,1.7Hz, 1H),6.62(dd,J=7.5,2.1Hz,
1H),6.26(s,2H),4.60—4.41(m, 1H),4.23— 4.01
(m, 1H), 3.80 (s, 3H), 2.17 — 2.00 (m, 1H), 1.19
—1.01 (m, 2H), 0.95 — 0.78 (m, 2H).

499.2

32

(DMSO-d6) 510.81(s,1H),8.54(s,1H),8.14— 8.04
(m, 1H),7.91—7.48 (m,5H), 7.37— 7.31(m, 1H),
7.31— 7.28(m, 1H), 7.01 (dd, J = 13.2, 1.7 Hz,

1H), 6.65 (dd, J = 7.5, 2.1 Hz, 1H), 4.66 — 4.52
(m, 1H), 4.28 — 4.17 (m, 1H), 3.84 (s, 3H), 2.66

—2.61(m, 4H), 2.14 - 2.02 (m, 1H), 1.16 — 1.05
(m, 2H), 0.93 — 0.82 (m, 2H).

499.2
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(DMSO-d6) 510.57(s,1H),8.28(s, 1H),8.06 (s,
1H),7.93-7.76(m,1H),7.70(s,1H),7.67— 7.48
(m, 5H), 7.40— 7.25(m, 5H), 7.01(dd, J=13.2,

33 1.7Hz,1H),6.64(dd,J=7.5,2.1 Hz, 1H), 4.62 499.2
—4.52(m,1H),4.23-4.16(m, 1H), 3.84(s,3H),
2.14-2.03(m, 1H), 1.15-1.06 (m, 2H), 0.92 —

0.83 (m, 2H).
[0105]
Example 34
[Method for production of the compound (I) correspo nding to the

prodrug of the Example compound 1]

2-{4-Amino-6-[(1-methyl-1 H-pyrazol-4-yl)amino]-1,3,5-triazin-
2-yl}-6-(6-cyclopropyl-8-fluoro-1-oxoisoquinolin-2( 1H)-y)ben
zyl octate

[0106]

[Chemical Formula 12]

F 0] H
N N
N Y \[\\,N
P N_~2N N
\

0

CO\/\NHZ
[0107]
To a solution of
2-(3-{4-amino-6-[(1-methyl-1 H-pyrazol-4-yl)amino]-1,3,5-triaz
in-2-yl}-2-(hydroxymethyl)phenyl)-6-cyclopropyl-8-f luoroisoqu
inolin-1(2 H)-one (0.2 g, 0.4 mmol) which was afforded in the
ExamplelinDMF(8mL),pyridine(0.13mL,1.6mmo land n-octanoyl
chloride (0.14 mL, 0.8 mmol) were added dropwise an d stirred at
ambienttemperaturefor 16 hours. Water(50mL)wa saddedtothe
reactionmixture,andextractedwithethylacetate (3x50mL).The
combinedorganiclayerwaswashedwithwater,1Mhy drochloricacid
solution,saturatedsodiumhydrogencarbonatesolut ionandbrine,
dried over sodium sulfate, filtered and concentrate d. Thecrude
materialwaspurifiedbychromatographyonsilicag el,elutedwith
chloroform/methanol to afford the titled compound ( 201 mg).
[0108]
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IH NMR (400MHz,DMSO-d ) 59.58(s,1H),7.99(s, 1H),7.88-7.73

(m, 1H), 7.69 - 7.55 (m, 2H), 7.52 - 7.42 (m, 1H),
= 20.5, 7.4 Hz, 1H), 7.26 (d, J = 1.6 Hz, 1H), 7.20
2H), 6.99 (dd, J = 13.2, 1.6 Hz, 1H), 6.60 (dd, J =
1H),5.51-5.37 (m, 1H),5.17-5.04 (m, 1H), 3.79
-2.02 (m, 1H), 1.94 (t, J = 7.5 Hz, 2H), 1.27 - 1.

1.02-0.90(m,2H),0.91-0.76(m,5H)
[0109]
Example 35-84

7.37 (dd, J
- 7.10 (m,
7.5,2.0Hz,
(s,3H),2.12
00 (m, 10H),
; LCMS(m/z):625.15[M+H] "

EachofthecorrespondingExamplecompounds(l)as aprodrug
of the Example compound 1 shown in the following [T able 3-1]to
[Table 3-6]was prepared according tothe procedure describedin
the above Example 34 or modified procedure wellkno wnintheart
of organic chemistry if needed, using appropriate s tarting
materials (those materialsare obtainedfromcommer cialsources,
or are prepared by literature procedures or modific ations of
literature procedures known to persons skilled in t he art).
[0110]
Thephysicochemicaldataofeachcompoundweresho wninthe
following [Table 4-1] to [Table 4-4].
[0111]
[Table 3-1]
EXx.
No. Structure Name
2-{4-amino-6-[(1-methyl-1 H-py
\ | razol-4-yljamino]-1,3,5-triaz
35 V@ . Nl\f \E;N in-2-y|}-6-(6.-cyclt?prqpyl-8-f
/&O NH, luoro-1-oxoisoquinolin-2(1 H)-

ylbenzyl acetate

36 V@ N'ﬁé

|/ NH,
O

~,

\E\\N
N

\

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1 H)-
yhbenzyl ethyl succinate

H-py
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F O H
N N
YOS
37 = 0 NN N
\

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yl)benzyl decanoate

H-py

NN
N B \@N
38 PR RAN
\

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yl)benzyl 2-aminoacetate

39 0 7
i Ly T

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yhbenzyl
2-[(tert-butoxycarbonyl)amino
Jacetate

F (0] H
N N
VYOS
40 = N =N N
Q \

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yhbenzyl
cyclopropanecarboxylate

F O H
41 7 o NN N'
\

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yl)benzyl 3-methylbutanoate

F O H
42 = NN N
\

2-{4-amino-6-[(1-methyl-1
razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1
yl)benzyl 2-acetoxyacetate
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F o 2-{4-amino-6-[(1-methyl-1 H-py
\ N. N « | razol-4-yamino]-1,3 5-triaz
43 2 \ /\|N/ \[;,N in-2-y1}-6-(6-cyclopropyl-8-f
\/o\“/§ i \ | luoro-1-oxoisoquinolin-2(1 H)-
I 0 ’ yl)benzyl ethyl oxalate
F o 2-{4-amino-6-[(1-methyl-1 H-py
H . .
N_ _N razol-4-yl)amino]-1,3,5-triaz
) | T 0N | in-2-y1)-6-(6-cyclopropyl-8-f
44 Z 5 NN N y yclopropy
i \" | luoro-1-oxoisoquinolin-2(1 H)-
2
O/go yl)benzyl benzoate
[0112]
[Table 3-2]
F o | 2-{4-amino-6-[(1-methyl-1 H-py
NN razol-4-yl)amino]-1,3,5-triaz
) '\Y\E\\'N'zlg)e |] |-8-f
45 Z o NN N | In-2-yl}-6-(6-cyclopropyl-8-
S NH, \ | luoro-1-oxoisoquinolin-2(1 H)-
o o
NI P yl)benzyl isonicotinate
F o y 2-{4-amino-6-.[(1-methyl-_1 H-py
N | N\\l/N\[\\N razol-4-yl)am|no]-1,3,5-tr|az
46 2 5 No N N | In-2-yl}-6-(6-cyclopropyl-8-f
NH, \ | luoro-1-oxoisoquinolin-2(1 H)-
@O yl)benzyl
adamantane-1-carboxylate
- o 2-{4-amino-6-[(1-methyl-1 H-py
N N razol-4-yl)amino]-1,3,5-triaz
N \\l/ N .
47 P NI N \[;,N in-2-yl}-6-(6-cyclopropyl-8-f
0 \ | luoro-1-oxoisoquinolin-2(1 H)-
%/&O NH2 yl)benzyl pivalate
£ o 2-{4-amino-6-[(1-methyl-1 H-py
N N\\l/H N razol-4-yl)Jamino]-1,3,5-triaz
48 A NN \[;N in-2-yl}-6-(6-cyclopropyl-8-f
\" | luoro-1-oxoisoquinolin-2(1 H)-

yl)benzyl 2-methoxyacetate
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2-{4-amino-6-[(1-methyl-1 H-py
F O H razol-4-yl)amino]-1,3,5-triaz
49 N |N\ N\@N in-2-y1}-6-(6-cyclopropyl-8-f
\/ o) NfN N\ luoro-1-oxoisoquinolin-2(1 H)-
/N\/go NH, y)benzyl
2-(dimethylamino)acetate
2-{4-amino-6-[(1-methyl-1 H-py
F0 H razol-4-yl)amino]-1,3,5-triaz
50 N |N\ N\@N in-2-yl}-6-(6-cyclopropyl-8-f
Z o N?N N\ luoro-1-oxoisoquinolin-2(1 H)-
\O/\/O\/&O NH, y)benzyl
2-(2-methoxyethoxy)acetate
2-{4-amino-6-[(1-methyl-1 H-py
£ H razol-4-yl)amino]-1,3,5-triaz
51 N s N\@N in-2-yl}-6-(6-cyclopropyl-8-f
Z o NfN N\ luoro-1-oxoisoquinolin-2(1 H)-
\s/\/go NH; yl)benzyl
3-(methylthio)propanoate
F o 2-{4-amino-6-[(1-methyl-1 H-py
\ Ny N N razol-4-yl)amino]-1,3,5-triaz
P | /\'N/ \[;,N in-2-yl}-6-(6-cyclopropy!-8-f
52 ? NH \ | luoro-1-oxoisoquinolin-2(1 H)-
© ’ yhbenzyl 2-phenylacetate
F oo 2-{4-amino-6-[(1-methyl-1 H-py
\ Ny N N razol-4-yl)amino]-1,3,5-triaz
P | /\'N/ \[;,N in-2-yl}-6-(6-cyclopropy!-8-f
53 ? i \" | luoro-1-oxoisoquinolin-2(1 H)-
© ’ yl)benzyl 2-cyclohexylacetate
[0113]
[Table 3-3]
F 0 y 2-{4-amino-6-[(1-methyl-1 H-py
V@%NYN\@N razol-4-yl)amino]-1,3,5-triaz
54 2 5 No N N | in-2-yl}-6-(6-cyclopropyl-8-f
\ luoro-1-oxoisoquinolin-2(1 H)-

yl)benzyl ethyl malonate
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yl)benzyl isobutyrate

F o 2-{4-amino-6-[(1-methyl-1 H-py
H . .
N N razol-4-yl)amino]-1,3,5-triaz
N’ ; YOS Q
55 V©i> . N' /\Nr \[;'N in-2-yl}-6-(6-cyclopropyl-8-f
\/g NH, \" | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl propionate
F o 2-{4-amino-6-[(1-methyl-1 H-py
H . .
N N razol-4-yl)amino]-1,3,5-triaz
N S Q
56 V@é . | | /\Nr \E,:'N in-2-yl}-6-(6-cyclopropy!-8-f
M NH, \" | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl butyrate
F oo 2-{4-amino-6-[(1-methyl-1 H-py
H : .
NN razol-4-yl)amino]-1,3,5-triaz
57 ) | T \@N in-2-yI}-6-(6-cyclopropyl-8-f
Z o NN N y yclopropy
~~_k NH, \ | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl pentanoate
F oo 2-{4-amino-6-[(1-methyl-1 H-py
H : .
NN razol-4-yl)amino]-1,3,5-triaz
N S Q
58 A | N" /\Nr \E;'N in-2-yl}-6-(6-cyclopropyl-8-f
PP NH, \" | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl hexanoate
F o 2-{4-amino-6-[(1-methyl-1 H-py
H . .
N N razol-4-yl)amino]-1,3,5-triaz
N” ; 3OS Q
59 A, N' /\Nr \E;N in-2-yl}-6-(6-cyclopropyl-8-f
\/M NH, \" | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl heptanoate
E o 2-{4-amino-6-[(1-methyl-1 H-py
H : .
N N razol-4-yl)amino]-1,3,5-triaz
) | T O | in-2.y1-6-(6-cyclopropyl-8.
60 Z o NN N y yclopropy
NH, \' | luoro-1-oxoisoquinolin-2(1 H)-
© yl)benzyl nonanoate
- o 2-{4-amino-6-[(1-methyl-1 H-py
N N razol-4-yl)amino]-1,3,5-triaz
61 /N NI /\\'l\l/ \E\;,N in-2-yl}-6-(6-cyclopropyl-8-f
? \ | luoro-1-oxoisoquinolin-2(1 H)-

{00824086;v1}




62

(S)-2-{4-amino-6-[(1-methyl-1
H-pyrazol-4-yl)amino]-1,3,5-t
riazin-2-yl}-6-(6-cyclopropyl
-8-fluoro-1-oxoisoquinolin-2(
1H)-yhbenzyl
2-[(tert-butoxycarbonyl)amino
]propanoate

[0114]
[Table 3-4]

63

(S)-2-{4-amino-6-[(1-methyl-1
H-pyrazol-4-yl)amino]-1,3,5-t
riazin-2-yl}-6-(6-cyclopropyl
-8-fluoro-1-oxoisoquinolin-2(
1H)-yl)benzyl
2-aminopropanoate
dihydrochloride

64

(S)-2-{4-amino-6-[(1-methyl-1
H-pyrazol-4-yl)amino]-1,3,5-t
riazin-2-yl}-6-(6-cyclopropyl
-8-fluoro-1-oxoisoquinolin-2(
1H)-yl)benzyl
2-[(tert-butoxycarbonyl)amino
]-3-phenylpropanoate

65

(S)-2-{4-amino-6-[(1-methyl-1
H-pyrazol-4-yl)amino]-1,3,5-t
riazin-2-yl}-6-(6-cyclopropyl
-8-fluoro-1-oxoisoquinolin-2(
1H)-yl)benzyl
2-amino-3-phenylpropanoate
dihydrochloride

66

(S)-2-{4-amino-6-[(1-methyl-1
H-pyrazol-4-yl)amino]-1,3,5-t
riazin-2-yl}-6-(6-cyclopropyl
-8-fluoro-1-oxoisoquinolin-2(
1H)-yl)benzyl
pyrrolidine-2-carboxylate
dihydrochloride
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NN
N .Y
P N.~-N
67 0

4-(2-{4-amino-6-[(1-methyl-1 H
-pyrazol-4-yl)amino]-1,3,5-tr
iazin-2-yl}-6-(6-cyclopropyl-
8-fluoro-1-oxoisoquinolin-2(1

O/K NH,
0 H)-yl)benzyl) 1-tert- butyl
XOYN piperidine-1,4-dicarboxylate
0
2-{4-amino-6-[(1-methyl-1 H-py
£ Q H razol-4-yl)amino]-1,3,5-triaz
V@:‘j\l | N\j/ N\E\\,N in-2-yl}-6-(6-cyclopropyl-8-f
68 Z 0 NN N\ luoro-1-oxoisoquinolin-2(1 H)-
2HCl OAO NH yhbenzyl
HN piperidine-4-carboxylate
dihydrochloride
- o (R)-2-{4-amino-6-[(1-methyl-1
N N H-pyrazol-4-yl)amino]-1,3,5-t
N | > \E\\,N riazin-2-yl}-6-(6-cyclopropyl
69 7 o N?N \ | -8-fluoro-1-oxoiso uinolin-2(
O N NH \ .
Y \l/go 2 1H)-yl)benzyl
XO 2-[(tert-butoxycarbonyl)amino
]propanoate
(R)-2-{4-amino-6-[(1-methyl-1
F O H H-pyrazol-4-yl)amino]-1,3,5-t
o V@:‘L/,‘\]/@\TN\\(N\E\\N r|a2|n-2-y|}-6-(§-cyc|9pr9pyl
Z 5 NN N\ -8-fluoro-1-oxoisoquinolin-2(
HZN\‘AO NH, 1H)-yl)benzyl
2HCI 2-aminopropanoate
dihydrochloride
F o } 2-{4-amino-6-[(1-methyl-1 H-py
2 Y ; T gyt bicycopoptat
Z o NN N\ y . Yy 'IO .py
\/0\/&0 NH, luoro-1-oxoisoquinolin-2(1 H)-
yl)benzyl 2-ethoxyacetate
[0115]
[Table 3-5]
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N

2HCI

1H)-yl)benzyl

0 H 2-{4-amino-6-[(1-methyl-1 H-py
N IN\ N\@N razol-4-yl)amino]-1,3,5-triaz
72 Z o NjéN N | in-2-yl}-6-(6-cyclopropyl-8-f
O\/go NH, luoro-1-oxoisoquinolin-2(1 H)-
©/ yl)benzyl 2-phenoxyacetate
£ o 2-{4-amino-6-[(1-methyl-1 H-py
J%)\/N\ N . razol-4-yl)amino]-1,3,5-triaz
73 m o /\Nr \[;,N in-2-yl}-6-(6-cyclopropyl-8-f
? \ | luoro-1-oxoisoquinolin-2(1 H)-
o NH,
QA o yl)benzyl
tetrahydrofuran-2-carboxylate
E o ! 2-{4-amino-6-[(1-methyl-1 H-py
NJ?\‘/N\ NNN razol-4-yl)amino]-1,3,5-triaz
74 V@ﬂ;j 5 N' _N \[;'N in-2-yl}-6-(6-cyclopropyl-8-f
/\O/\/go NH, \" | luoro-1-oxoisoquinolin-2(1 H)-
yl)benzyl 3-ethoxypropanoate
- o (S)-2-{4-amino-6-[(1-methyl-1
N N H-pyrazol-4-yl)amino]-1,3,5-t
N | > \E\\,N riazin-2-yl}-6-(6-cyclopropyl
Z NN N . . .
75 VI he \ | -8-fluoro-1-oxoisoquinolin-2(
OYN e NHe 1H)-yl)benzyl
><O AN 2-[(tert-butoxycarbonyl)amino
]-3-methylbutanoate
(S)-2-{4-amino-6-[(1-methyl-1
£ O H H-pyrazol-4-yl)amino]-1,3,5-t
N I N\j/ N\E\\'N riazin-2-yl}-6-(6-cyclopropyl
76 Z o NN N | -8-fluoro-1-oxoisoquinolin-2(
2HC'|42N "o NH, 1H)-yD)benzyl
P 2-amino-3-methylbutanoate
dihydrochloride
(S)-2-{4-amino-6-[(1-methyl-1
F O /@\/N H H-pyrazol-4-yl)amino]-1,3,5-t
N [ \[\, riazin-2-yl}-6-(6-cyclopropyl
7 V©ﬁ> 0 NN N | -8-fluoro-1-oxoisoquinolin-2(
H N\-AO

/
@]
z

2-amino-3-cyanopropanoate
dihydrochloride
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Joese
78 H \/go

(S)-1-(2-{4-amino-6-[(1-methy
I-1 H-pyrazol-4-yl)amino]-1,3,
5-triazin-2-yl}-6-(6-cyclopro
pyl-8-fluoro-1-oxoisoquinolin
-2(1 H)-y)benzyl)

4-tert-butyl
2-[(tert-butoxycarbonyl)amino
Jsuccinate

(S)-3-amino-4-[(2-{4-amino-6-

F O N |N\ H\[\\N .[(1-methy|-1. | H-pyrazol-4-yl)am
_ N. N N ino]-1,3,5-triazin-2-yl}-6-(6
79 HzN\/i ?\;2 \ | -cyclopropyl-8-fluoro-1-oxois
el - 8H oquinolin-2(1  H)-yl)benzyl)oxy
\[r ]-4-oxobutanoic acid
© dihydrochloride
o ] (S)-2-{4-amino-6-[(1-methyl-1
N |N\ N \E\\N &pyrazol-4-yl)am|no]-1,3,5-t
_ N N N riazin-2-yl}-6-(6-cyclopropyl
80 o H\/i " \ | -8-fluoro-1-oxoisoquinolin-2(
Y Y o ’ 1H)-ylbenzyl
><O Y 2-[(tert-butoxycarbonyl)amino
]-4-methylpentanoate
[0116]
[Table 3-6]

(S)-2-{4-amino-6-[(1-methyl-1

N
82 V@ J ]
NC\AO

N/@\‘/N\ H\E\\ H-pyrazol-4-yl)amino]-1,3,5-t
P N' _N | N riazin-2-yl}-6-(6-cyclopropyl
81 Q \ | -8-fluoro-1-oxoisoquinolin-2(
N, NH,
EENS 1H)-y)benzyl
2hcl Y 2-amino-4-methylpentanoate
dihydrochloride
2-{4-amino-6-[(1-methyl-1 H-py

razol-4-yl)amino]-1,3,5-triaz
in-2-yl}-6-(6-cyclopropyl-8-f
luoro-1-oxoisoquinolin-2(1 H)-
yl)benzyl 2-cyanoacetate
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83

-8-fluoro-1-oxoisoquinolin-2(

o/ﬁ/go NH. 1H)-yl)benzyl

ﬁ*o 2,2-dimethyl-1,3-dioxolane-4-

carboxylate

(S)-2-{4-amino-6-[(1-methyl-1

o9 H H-pyrazol-4-yl)amino]-1,3,5-t
N |NYN\©N riazin-2-yl}-6-(6-cyclopropyl

= NN \ N'

\

84

H-pyrazol-4-yl)amino]-1,3,5-t

F O 5]
H
Ne N i
N S \@N rlazln-2-y|}-6-(§-cyc|9pr9pyl
Z o NN N | -8-fluoro-1-oxoisoquinolin-2(

\
Ho/ﬁ/go NH, HC 1H)-yl)benzyl

HO 2,3-dihydroxypropanoate
hydrochloride

(S)-2-{4-amino-6-[(1-methyl-1

[0117]

[Table 4-1]

Ex.No.

'H-NMR & (ppm)

LCMS
m/z
[M+H] ™

35

(DMSO-d6) 59.59(s,1H),7.99(s, 1H),7.89— 7.72
(m, 1H),7.70—7.42(m, 3H), 7.42— 7.30(m, 1H),
7.27(d,J=1.7Hz,1H),7.24— 7.08(m,2H),6.99
(dd,J=13.2,1.7Hz, 1H),6.61(dd,J=7.5,2.1
Hz,1H),5.50—5.37 (m, 1H), 5.14— 5.03(m, 1H),
3.79 (s, 3H), 2.13 - 2.02 (m, 1H), 1.69 (s, 3H),

1.09 (dt,J=9.4,3.2Hz,2H),0.87(qd,J=4.7,

2.5 Hz, 2H).

541.4

36

(DMSO-d6) 59.48(s,1H),7.99(s, 1H),7.90— 7.74
(m, 1H),7.69—7.55(m, 2H), 7.51— 7.42(m, 1H),
7.42—  7.31(m,1H),7.26(d,J=1.6Hz,1H),7.23

—7.05 (m, 2H), 7.03 — 6.95 (m, 1H), 6.61 (dd, J

= 7.5, 2.0 Hz, 1H), 5.57 — 5.43 (m, 1H), 5.16 —

5.04 (m, 1H), 3.92 (g, J = 7.1 Hz, 2H), 3.79 (s,

3H),2.32-2.19(m, 4H),2.13— 2.02(m,1H),1.13
—1.08 (m, 2H), 1.05 (t, J = 7.1 Hz, 3H), 0.92 —
0.82 (m, 2H).

627.2
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37

(DMSO-d6) 59.49(s,1H),7.98(s,1H),7.87— 7.73
(m, 1H),7.68—7.54(m, 2H), 7.51— 7.31(m, 2H),
7.25(d,J=1.6Hz,1H),7.19— 7.10(m,2H),6.99
(dd,J=13.2,1.7Hz, 1H),6.60(dd, J=7.5,2.1
Hz,1H),5.50—5.37 (m, 1H), 5.16— 5.03(m, 1H),
3.79 (s, 3H), 2.12 — 2.01 (m, 1H), 1.94 (t, J =

7.5Hz,2H), 1.34—0.89 (m, 16H),0.91— 0.80(m,
5H).

653.2

38

(DMSO-d6) & 10.52 (s, 1H), 8.40 — 8.27 (m, 2H),
8.12(s, 1H), 7.98—7.88(m, 1H),7.82— 7.67(m,
2H),7.65—  7.52(m,1H),7.41(d,J=7.4Hz,1H),

7.29 (s,1H),7.01(dd,J=13.2,1.6Hz,1H),6.67
(dd,J=7.4,2.0Hz, 1H),5.58(dd, J=12.4, 4.7

Hz, 1H), 5.20 (d, J = 12.2 Hz, 1H), 3.82 (s, 3H),

3.67 —3.47 (m, 2H), 2.14—2.03 (m, 1H), 1.18 —

1.01 (m, 2H), 0.97 — 0.82 (m, 2H).

556.1

39

(DMSO-d6) 59.61—9.34 (m, 1H), 8.13 — 6.82 (m,
11H),6.61 (dd, J=7.5,2.0 Hz, 1H),5.68— 5.50
(m, 2H), 5.15 — 5.01 (m, 1H), 3.79 (s, 3H), 3.42
(d,J=6.1Hz,2H),2.13— 2.01(m, 1H),1.30(s,

9H), 1.15 — 1.03 (m, 2H), 0.93 — 0.79 (m, 2H).

656.1

40

(DMSO-d6) 59.57(s,1H),8.03— 7.93(m,1H),7.92
—7.75 (m, 1H), 7.69 — 7.54 (m, 2H), 7.46 (d, J

=8.6 Hz, 1H), 7.42 — 7.30 (m, 1H), 7.27 (d, J =

1.7 Hz, 1H), 7.23—7.05 (m, 2H), 7.03 - 6.92 (m,
1H), 6.61 (dd, J = 7.4, 2.1 Hz, 1H), 5.56 — 5.43
(m, 1H), 5.17 — 5.05 (m, 1H), 3.79 (s, 3H), 2.13
—2.01(m, 1H), 1.33-1.20 (m, 1H), 1.15— 1.03
(m, 2H),0.92—0.78 (m, 2H),0.70— 0.56 (m, 2H),
0.56 — 0.42 (m, 2H).

567.5

41

(DMSO-d6) 59.56(s,1H),7.98(s,1H),7.86— 7.74
(m, 1H),7.70—7.54(m, 2H), 7.52—7.43 m, 1H),
7.42—  7.30(m,1H),7.26(d,J=1.7Hz,1H),7.22

— 7.06 (m, 2H), 7.00 (dd, J = 13.2, 1.7 Hz, 1H),

6.61 (dd, J = 7.5, 2.0 Hz, 1H), 5.53 — 5.39 (m,
1H),5.12-5.01(m, 1H),3.79(s,3H),2.13— 2.01
(m, 1H),1.90-1.79(m, 2H),1.71-1.56 (m, 1 H),
1.15-1.03(m, 2H),0.92— 0.78(m,2H),0.64(dd,
J=6.7, 3.8 Hz, 6H).

583.5
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(DMSO-d6) 59.55(s,1H),7.99(s,1H),7.92— 7.81 | 599.5
(m, 1H),7.71-7.55(m, 2H), 7.50— 7.43(m, 1H),
7.40— 7.30(m,1H),7.27(d,J=1.6Hz,1H),7.25

42 —7.04(m,2  H),7.00(dd,J=13.2,1.7 Hz, 1H),
6.61 (dd, J = 7.4, 2.0 Hz, 1H), 5.68 — 5.60 (m,
1H), 5.24 — 5.11 (m, 1H), 4.34 (s, 2H), 3.79 (s,
3H),2.14-2.02(m,1H),1.95(s,3H),1.15— 1.05
(m, 2H), 0.92 — 0.82 (m, 2H).
(DMSO-d6) &9.57(s,1H),8.00— 7.72(m,2H),7.70 599.1
—7.61(m,1H),7.57(s,1H),7.51— 7.44(m, 1H),
7.39-7.24(m,2H),7.23— 7.04(m,2H),7.00(dd,

43 J=13.2,1.7Hz, 1H),6.59 (dd, J=7.4, 2.0 Hz,
1H),5.83-5.69(m, 1H),5.36— 5.25(m,1H),4.07
(9, J=7.1Hz, 2H), 3.83-3.75 (m, 3H), 2.13 -
1.97(m,1H),1.17-1.05(m,5H),0.91— 0.81(m,
2H).
(DMSO-d6) 59.58(s,1H),8.02— 7.74(m,3H),7.72 603.1
—7.57 (m, 3H), 7.57 - 7.39 (m, 4H), 7.38 — 7.25
(m, 2H), 7.26 — 7.18 (m, 1H), 7.13 (s, 1H), 7.06

44 —6.93 (m, 1H), 6.56 (dd, J = 7.4, 2.0 Hz, 1H),
5.76 —5.61 (m, 1H), 5.39 - 5.29 (m, 1H), 3.87 —
3.65(m,3H),2.13—-2.00(m, 1H), 1.15— 1.04(m,
2H), 0.93 — 0.81 (m, 2H).
(DMSO-d6) 59.58(s,1H),8.69— 8.54(m,2H),7.94 604.0
(s,1H),7.91-7.61(m,2H),7.61— 7.40(m,5H),
7.26-7.17(m,1H),7.17— 7.12(m, 2H),6.96 (d,

45 J=13.1Hz, 1H),6.55 (dd, J=7.5, 2.0 Hz, 1H),
5.79-5.65(m,1H),5.47— 5.36(m,1H),3.76 (s,
3H),2.11-1.99(m,1H),1.14— 1.04(m,2H),0.90
—0.81 (m, 2H).
(DMSO-d6) 59.56(s,1H),7.95(s,1H),7.82— 7.71 | 661.1
(m,2H),7.68-7.53(m, 1H), 7.52— 7.34(m, 2H),
7.28(d,J=1.6Hz,1H),7.19— 7.06(m,2H),7.01

46 (dd,J=13.2,1.6 Hz, 1H),6.64(dd,J=7.4,2.0
Hz,1H),5.53-5.39(m, 1H),4.98— 4.88(m, 1H),
3.79(s,3H),2.13-2.02(m, 1H), 1.83— 1.67(m,
3H), 1.60 — 1.36 (m, 12H), 1.15 — 1.05 (m, 2H),

0.91 — 0.82 (m, 2H).
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(DMSO-d6) 59.54(s,1H),8.01— 7.92(m,1H),7.86 582.8
—7.74 (m, 1H), 7.71 - 7.34 (m, 4H), 7.28 (d, J

47 =1.7Hz, 1H), 7.19-6.89 (m, 3H ), 6.63(d,J=
7.5Hz,1H),5.62—-5.47 (m, 1H), 5.02 - 4.88 (m,
1H),3.80(s,3H),2.13-2.02(m,1H),1.11— 1.07
(m,2H),0.89-0.86 (m, 2H),0.86—0.79 (m, 9H).
(DMSO-d6) 59.59(s,1H),7.98(s,1H),7.90— 7.69 | 571.6
(m, 1H),7.70—7.44(m, 3H),7.44— 7.30(m, 1H),
7.30—-7.23(m,1H),7.24— 7.09(m,2H),7.00(dd,

48 J=13.2,1.7Hz,1H),6.62(dd, J=7.4,2.0 Hz,
1H),5.64-5.43(m,1H),5.27— 5.10(m,1H),3.79
(s,3H), 3.71 (s, 2H), 3.04 (s, 3H), 2.13 - 2.01
(m,1H),1.16—1.04(m, 2H),0.93-0.80(m, 2H).
(DMSO-d6) 59.58(s,1H),8.00— 7.89(m,1H),7.90 584.4
—7.73(m, 1H), 7.70—-7.53 (m, 2H), 7.53 — 7.40
(m,1H),7.44-7.31(m, 1H),7.30— 7.23(m, 1H),

49 7.23— 7.08 (m, 2H), 7.00 (dd, J=13.2,1.7 Hz,
1H),6.62 (dd, J=7.4,2.0 Hz, 1H), 5.57 — 5.41
(m, 1H), 5.19 - 5.07 (m, 1H), 3.79 (s, 3H), 2.89
(s,2H),2.12 - 2.04 (m, 1H), 2.02 (s, 6H), 1.16
—1.03 (m, 2H), 0.92 — 0.79 (m, 2H).
(DMSO-d6) 59.59(s,1H),7.99(s,1H),7.91— 7.73 | 615.1
(m,1H),7.70—-7.55(m, 2H), 7.53— 7.43(m, 1H),
7.42— 7.30(m,1H),7.26(d,J=1.6Hz,1H),7.22

50 — 7.13(m, 2H), 7.00 (dd, J = 13.2, 1.7 Hz, 1H),
6.62 (dd, J = 7.4, 2.0 Hz, 1H), 5.61 — 5.46 (m,
1H),5.25-5.12(m,1H),3.85— 3.75(m,5H),3.30
—3.23(m,4H), 3.14(s,3H),2.13— 2.01(m, 1H),
1.15—-1.03 (m, 2H), 0.91 — 0.79 (m, 2H).

[0118]
[Table 4-2]

(DMSO-d6) 59.57(s,1H),7.98(s,1H),7.91— 7.72 | 601.5
(m, 1H),7.70—7.53(m, 2H), 7.54— 7.43(m, 1H),
7.43— 7.31(m,1H),7.27(d,J=1.6Hz,1H),7.24

51 —7.06 (m,2H),6.99 (dd, J=13.2,1.7 Hz, 1H),

6.61(dd,J=7.4,2.0Hz,1H),5.65— 5.35(m, 1H),
5.23—5.01(m, 1H),3.79(s, 3H), 2.39— 2.30(m,
2H),2.30—2.23(m, 2H),2.15— 2.00(m, 1H),1.89

(s,3H),1.17—1.02 (m, 2H), 0.94—0.78 (m, 2H).
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(DMSO0-d6) 59.59(s,1H),7.99(s, 1H),7.91— 7.74 | 617.0
(m, 1H), 7.69—7.56 (m, 1H), 7.54 — 7.43(m, 1H),
7.41—-7.20 (m, 2H), 7.19 — 7.10 (m, 5H), 7.04 —

52 | 6.89(m,4H),6.60(dd,J=7.5,2.0Hz, 1H),5.58
—5.44(m, 1H),5.20-5.08 (M, 1H), 3.79 (s, 3H) ,
3.36 —3.27 (M, 2H), 2.14 —2.02 (m, 1H), 1.18 —
1.04 (m, 2H), 0.92 — 0.83 (m, 2H).
(DMSO-d6) 59.56(s,1H),7.98(s, 1H),7.87— 7.74 | 623.5
(m, 2H),7.67—-7.55(m, 1H), 7.53— 7.42(m, 1H),
7.42 - 7.30 (m, 1H), 7.29 — 7.23 (m, 1H), 7.23 —
7.05(m ,2H),7.00(dd,J=13.2,1.7Hz, 1H),6.61

53 | (dd,J=7.4,2.0Hz,1H),5.52— 5.38(m,1H),5.14
—5.01(m, 1H),3.79(s, 3H), 2.13— 2.01(m, 1H),
1.83(d,J=6.7Hz,2H),1.50— 1.43(m,3H),1.40
—1.18 (m, 4H), 1.13 — 1.06 (m, 2H), 1.06 — 0.95
(m, 2H),0.93-0.81 (m, 2H), 0.68—0.57 (m, 2H).
(DMSO-d6) 59.56(s,1H),7.99(s,1H),7.91— 7.80 | 613.4
(m, 1H),7.68—7.55(m, 1H), 7.52— 7.43(m, 2H),
7.40-7.22(m,2H),7.24— 7.05(m,2H),7.00(dd,

g, | J=132,1.7Hz,1H),6.60(dd,J=7.5,2.0 Hz,
1H),5.67—5.58(m, 1H),5.19— 5.07(m, 1H),3.94
(q,J=7.1Hz, 2H),3.79(s, 3H), 3.26 — 3.13(m,
2H),2.13-2.02(m, 1H),1.13— 1.06(m,2H),1.04
(t, J = 7.1 Hz, 3H), 0.92 — 0.83 (m, 2H).
(DMSO0-d6) 59.57(s,1H),7.98(s, 1H),7.88— 7.73 | 555.0
(m, 1H), 7.70—7.53(m, 2H), 7.52— 7.31(m, 2H),
7.30-7.24(m,1H),7.23— 7.06(m,2H),6.99(dd,

e | 9=13.2,1.7Hz 1H),6.61(dd,J=7.5,2.0 Hz,
1H),5.53-5.39(m, 1H),5.16— 5.04(m, 1H),3.79
(s,3H),2.12—2.02 (m, 1H), 1.98 (g, J = 7.5Hz,
2H),1.15-1.01(m, 2H),0.92— 0.76(m,2H),0.73
(t, J = 7.5 Hz, 3H).
(DMSO0-d6) 59.57(s,1H),7.98(s, 1H),7.87— 7.74 | 569.0
(m, 1H), 7.70—7.53(m, 2H), 7.53— 7.43(m, 1H),
7.43-7.30(m, 1H), 7.29— 7.24(m, 1H),7.13(s,
2H),6.99  (dd,J=13.1,1.7 Hz, 1H),6.61 (dd, J

56 | =7.4,2.0Hz,1H),5.52-5.38(m,1H),5.14— 5.02
(m, 1H), 3.79 (s, 3H), 2.13 — 2.02 (m, 1H), 1.93
(t, J = 7.3 Hz, 2H), 1.29 — 1.15 (m, 2H), 1.15 —
0.99(m, 2H),0.91— 0.82(m, 2H),0.62(t,J=7.4
Hz, 3H).
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(DMSO-d6) 59.57(s,1H),7.98(s, 1H),7.87— 7.74
(m, 1H),7.71—7.54 (m, 2H), 7.53— 7.42(m, 1H),
7.42 —7.30 (M, 1H), 7.29 — 7.24 (m, 1H), 7.23 -
7.06(m,2H),6.99(dd,J=13.2,1.7Hz,1H),6.61
(dd,J=7.4,2.0Hz,1H),5.51-5.38(m, 1H),5.15
—5.03(m, 1H),3.79(s, 3H), 2.13— 2.01(m, 1H),
1.94(t,J=7.5Hz,2H),1.22— 1.06(m,4H),1.05
—0.94 (m, 2H), 0.91 — 0.82 (m, 2H), 0.69 (t, J =

7.3 Hz, 3H).

583.5

58

(DMSO-d6) 59.57(s,1H),7.98(s,1H),7.87— 7.73
(m, 1H),7.67—7.54(m, 2H), 7.51— 7.31(m, 2H),
7.29-7.23(m,1H),7.23— 7.06(m,2H),6.99(dd,
J=13.1,1.7 Hz, 1H), 6.60 (dd, J = 7.5, 2.0 Hz,

1H),5.51-5.37(m, 1H),5.16— 5.03(m, 1H),3.79
(s,3H),2.13— 1.96 (m, 1H), 1.94(t, J=7.5Hz,

2H), 1.26 — 0.82 (m, 10H), 0.78 — 0.68 (m, 3H).

597.1

59

(DMSO-d6) 59.57(s,1H),7.98(s,1H),7.89— 7.71
(m, 1H),7.69—7.53(m, 2H), 7.53— 7.42(m, 1H),
7.42 —7.30 (M, 1H), 7.29 — 7.23 (m, 1H), 7.23 -
7.06(m,2H),6.99(dd,J=13.2,1.7Hz, 1H),6.60
(dd,J=7.5,2.0Hz,1H),5.53— 5.36(m,1H),5.18
—5.01(m, 1H),3.79(s, 3H), 2.12 - 2.02(m, 1H),
1.94(t,J=7.5Hz,2H),1.21— 0.92(m,10H),0.91
—0.83 (m, 2H), 0.83 — 0.72 (m, 3H).

611.5

60

(DMSO0-d6) 59.57(s,1H),7.98(s, 1H),7.87— 7.73
(m, 1H), 7.67—7.54 (m, 2H), 7.51 - 7.31(m, 2H),
7.28-7.23(m,1H),7.22— 7.05(m,2H),6.99(dd,
J=13.2,1.7 Hz, 1H), 6.60 (dd, J = 7.5, 2.1 Hz,

1H),5.51-5.37(m, 1H),5.16— 5.03(m, 1H),3.79
(s,3H),2.12— 1.98(m, 1H),1.94 (t, J=7.5Hz,

2H), 1.32 — 0.90 (m, 14H), 0.90 — 0.79 (m, 5H).

639.5

61

(DMSO0-d6) 59.55(s,1H),7.98(s, 1H),7.88— 7.75
(m, 1H), 7.67—7.54 (m, 2H), 7.50 7.33(m, 2H),
7.30-7.25(m, 1H),7.21— 7.04(m,2H),7.00(dd,
J=13.2,1.7 Hz, 1H), 6.62 (dd, J = 7.5, 2.0 Hz,

1H),5.58—5.43(m, 1H),5.09— 4.98(m, 1H),3.79
(s,3H),2.25-2.13(m, 1H),2.13— 2.02(m, 1H),
1.16—1.01(m, 2H),0.90— 0.84(m, 2H),0.79(d,

J = 6.7 Hz, 6H).

569.4
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(DMSO-d6) &9.58-9.31(m, 1H), 8.03 — 7.74 (m, 670.2
2H),7.72—-7.44(m,3H),7.42— 7.31(m,1H),7.30

62 —7.23(m, 1H),7.23 - 6.87 (m, 4H),6.60(d, J=
7.3 Hz, 1H),5.70-5.50 (m, 1H), 5.06 — 4.82 (m,
1H),3.84-3.72(m,4H),2.12— 2.02(m,1H),1.28
(s,9H),1.14-1.03(m, 2H), 1.00—0.82 (m, 5H).
(DMSO-d6) 510.10(s,1H),8.35— 8.14(m,3H),8.09 570.4
—7.99 (m, 1H), 7.95-7.83 (m, 1H), 7.81 — 7.49
(m, 4H), 7.48 — 7.35(m, 1H), 7.30 (dd, J = 2.7,

63 1.6 Hz,1H),7.07-6.97 (m, 1H),6.71 - 6.61 (m,
1H),5.69-5.53(m, 1H),5.34— 5.15(m,1H),3.83
—3.80 (m, 4H), 2.13-2.03 (m, 1H), 1.16 — 1.04
(m, 5H), 0.91 — 0.84 (m, 2H).
(DMSO-d6) & 9.61-9.36 (m, 1H), 8.00 - 7.74 (m, 746.4
2H),7.73-7.61(m,1H),7.58- 7.31(m,3H),7.30
-6.89 (m, 10H), 6.60 (d,J=7.2 Hz, 1H), 5.75 -

64 5.60(m, 1H),5.08-4.88 (m, 1H), 4.00- 3.86(m,
1H),3.83-3.73(m,3H),2.66- 2.53(m,2H),2.11
-2.01(m, 1H),1.26-0.95 (m, 11H), 0.90 - 0.80
(m, 2H).
(DMSO-d6) 510.14(s,1H),8.51- 8.17(m,3H),8.08 646.4
-7.87 (m, 2H), 7.81 - 7.47 (m, 3H), 7.45 - 7.38
(m, 1H), 7.26 (dd, J =11.5, 1.6 Hz, 1H), 7.20 -

65 6.86 (m, 7H),6.68-6.57 (m,1H),5.84- 5.64(m,
1H),5.32-5.05(m, 1H), 3.80- 4.20(m,4H),2.97
-2.76 (m, 2H), 2.11 - 2.02 (m, 1H), 1.13 - 1.08
(m, 2H), 0.90 - 0.80 (m, 2H).
(DMSO-d6) 510.41-9.51(m, 2H),8.89— 8.60 (m, 596.7
1H),8.04(t,J=6.4Hz,1H),7.96— 7.50(m,5H),
7.42(dd,J=7.3,3.5Hz,1H),7.33- 7.26(m,1H),

66 7.07-6.97 (m, 1H), 6.73 - 6.62 (m, 1H), 5.75 —
5.57(m, 1H),5.38-5.18(m, 1H),4.23- 4.14(m,
1H),3.82(s,3H),3.14-2.99(m, 2H),2.13- 2.04
(m,1H),2.04-1.91(m,1H),1.83- 1.59 (m, 3H),
1.15-1.08 (m, 2H), 0.92 — 0.84 (m, 2H).

[0119]
[Table 4-3]
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(DMSO-d6) 59.62—  9.36(m,1H),7.97(s,1H),7.86 710.4
~7.73(m, 1H), 7.67— 7.57(m, 1H),7.56 (s, 1H),
7.51— 7.32(m,2H),7.27(d,J=1.6Hz,1H),7.21

67 |~ 6:91(m,3H),6.62(dd,J=7.4,2.0Hz,1H),5.53
—5.40 (m, 1H), 5.15 — 5.02 (m, 1H), 3.83 — 3.75
(m, 3H),3.72—3.57 (m, 2H), 2.65— 2.55(m, 2H),
2.20-2.02(m, 2H), 1.51— 1.39(m, 2H), 1.34(s,
9H), 1.15 — 1.00 (m, 4H), 0.91 — 0.83 (m, 2H).

(DMSO-d6) 5 10.37-9.50 (m, 1H), 8.86 — 8.60(m, |610.3
1H),8.57—8.33(m, 1H),8.11— 7.98(m, 1H),7.89

—7.74 (m, 2H), 7.73 - 7.61 (m, 2H), 7.60 — 7.49

(m, 1H), 7.46 — 7.34(m, 1H),7.28(d,J=1.5Hz,

g | 1H),7:01(dd, J=13.2,1.6 Hz, 1H), 6.66 (d, J
=7.4Hz,1H),5.50—5.38(m, 1H),5.22— 5.09(m,
1H),3.83-3.81(m, 3H),3.10— 2.99(m, 2H),2.81
—2.68(m, 2H), 2.43 — 2.34 (M, 1H), 2.14 — 2.02
(m, 1H),1.77-1.63(m, 2H), 1.55— 1.39(m, 2H),

1.15 — 1.06 (m, 2H), 0.92 — 0.83 (m, 2H).
(DMSO-d6) 59.57 - 9.32 (m, 1H), 8.04 - 7.74(m, | 670.4
2H),7.72-7.42(m,3H),7.41- 7.30(m, 1H),7.29

69 | -7-24(m, 1H), 7.22-6.87 (m, 4H), 6.64 - 6.56
(m, 1H),5.80-5.48 (m, 1H), 5.07 - 4.81(m, 1H),
3.86-3.72(m, 4H),2.11- 2.03(m, 1H),1.28 s,
9H), 1.14 - 1.02 (m, 2H), 1.01 - 0.83 (m, 5H).

(DMSO-d6) 510.52-9.49 (m, 1H), 8.43 - 8.14(m, |570.4
3H),8.05(s, 1H),7.96-7.85(m, 1H), 7.83- 7.50
(M, 4H), 7.49-7.37 (m, 1H), 7.34-7.27 (m, 1H),

70  |6.98- 7.07(m,1H),6.66(d,J=7.4Hz,1H),5.68
-5.54 (m, 1H), 5.33 - 5.14 (m, 1H), 3.90 - 3.80
(m, 4H),2.14-2.03 (m, 1H), 1.20- 1.06 (m, 5H),
0.93 - 0.83 (M, 2H).
(DMSO0-d6) 59.60(s,1H),8.02— 7.94(m,1H),7.90 585.0
—7.32 (m, 5H), 7.29 — 7.24 (m, 1H), 7.23 — 7.14
(m,2H),7.00(dd,J=13.2,1.7Hz,1H),6.62(dd,

71 | J=7.5,2.0Hz, 1H), 5.60 —5.45 (m, 1H), 5.24 —

5.12 (m, 1H), 3.79 (s, 3H), 3.74 (s, 2H), 3.25 —
3.07(m, 2H), 2.13-2.01 (m, 1H), 1.15— 1.05(m,
2H),0.94(t,J=7.0Hz,3H),0.90—0.82(m, 2H).
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72

(DMSO-d6) 59.62(s,1H),8.02— 7.94(m,1H),7.94
—7.80 (m, 1H), 7.79 — 7.32 (m, 5H), 7.33 — 7.24
(m,1H),7.26-7.21(m,1H),7.21— 7.11(m, 2H),
7.01(dd,J=13.2,1.7 Hz, 1H), 6.94 — 6.85 (m,
1H),6.70-6.59(m, 3H),5.66— 5.52(m,1H),5.26

— 5.14 (m, 1H), 4.47 (s, 2H), 3.78 (s, 3H), 2.14

—2.02 (m, 1H), 1.15-1.01 (m, 2H), 0.92 — 0.82
(m, 2H).

633.1

73

(DMSO-d6) 9.57(s,1H),8.01— 7.94(m,1H),7.90

—7.75(m, 1H), 7.75 - 7.32 (M, 4H), 7.31 - 7.2 4

(m, 1H), 7.24— 7.06 (M, 2H), 7.00 (dd, J = 13.2,

1.7 Hz, 1H), 6.62 (dd, J = 7.4, 1.9 Hz, 1H), 5.69

—5.51 (M, 1H), 5.12 — 4.98 (m, 1H), 4.16 — 4.07
(m, 1H), 3.80 (s, 3H), 3.66 — 3.50 (M, 2H), 2.13
—2.02 (M, 1H), 1.94 — 1.80 (m, 1H), 1.67 — 1.49
(m, 3H), 1.15-1.01 (m, 2H),0.92—0.79 (M, 2H).

597.4

74

(DMSO-d6) 59.58(s,1H),7.99(s,1H),7.89— 7.31
(m,5H),7.30—7.24(m, 1H), 7.24— 7.04(m, 2H),
7.00(dd,J=13.2,1.7Hz,1H),6.61(dd,J=7.5,

2.0 Hz, 1H), 5.57 —5.43 (m, 1H), 5.15 - 5.02 (m,
1H), 3.79 (s, 3H), 3.28 (t, J = 6.5 Hz, 2H), 3.22
(q,J=7.0Hz,2H),2.22(t,J=6.7Hz, 2H),2.13

—2.01(m, 1H), 1.14 - 1.05 (m, 2H), 0.94 (t, J =

7.0 Hz, 3H), 0.90 — 0.83 (m, 2H).

599.4

75

(DMSO-d6) 5 9.61-9.34 (m, 1H), 8.04 - 7.75 (m,
2H),7.72-7.44(m,3H),7.42- 7.14(m,3H),7.09
-6.83 (M, 3H), 6.67 - 6.55 (m, 1H), 5.71 - 5.55
(m, 1H), 5.02 - 4.83 (m, 1H), 3.80 (s, 3H), 3.75

-3.66 (M, 1H), 2.12 - 2.02 (m, 1H), 1.83 - 1.66
(m, 1H), 1.36-1.23 (m, 9H), 1.14- 1.06 (M, 2H),
0.92 - 0.82 (m, 2H), 0.67 - 0.47 (M, 6H).

698.5

76

(DMSO0-d6) 510.53-10.22(m, 1H),8.44- 8.17 (m,
3H),8.06(d,J=6.7Hz, 1H),7.90(d, J=7.9Hz,

1H), 7.81 - 7.48 (m, 4H), 7.40 (dd, J = 7.4, 2.4

Hz, 1H),7.34-7.27 (m, 1H),7.08- 6.98(m, 1H),
6.71-6.63 (M, 1H), 5.78 — 5.61 (m, 1H), 5.34 -

5.13(m, 1H), 3.84-3.78 (m, 4H), 2.14- 2.03(m,
1H),1.98-1.81(m, 1H),1.16- 1.06(m,2H),0.92
-0.84 (m, 2H), 0.79 - 0.54 (m, 6H).

598.3
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(DMSO-d6) §10.27-9.94 (m, 1H), 8.96 - 8.57(m, | 595.2
3H),8.05(s, 1H),8.00-7.88(m, 1H),7.81- 7.52
(m,4H),7.42(dd,J=7.3,2.3Hz,1H),7.30- 7.26

27| (m, 1H),7.06- 6.97 (m, 1H), 6.67 (dt, J = 7.5,
2.4 Hz, 1H), 5.80 - 5.46 (m, 1H), 5.40 - 5.13 (m,
1H),4.43-4.29(m, 1H),3.82(s, 3H), 3.09- 2.90
(m, 2H), 2.13-2.03(m, 1H), 1.14- 1.06 (m, 2H),
0.91 - 0.83 (m, 2H).
(DMSO-d6) 59.59-  9.38(m, 1H),7.99(d,J=2.5 770.4
Hz, 1H),7.90-7.77 (m, 1H),7.71- 7.60(m, 1H),
7.58-  7.45(m,2H),7.34(t,J=7.3Hz,1H),7.29

;g | -7-15(m, 2H), 7.11-6.89 (m, 3H), 6.64 - 6.56
(m, 1H),5.69-5.53(m, 1H),5.11- 4.92(m, 1H),
4.23-4.13(m, 1H),3.80(s, 3H), 2.45- 2.19(m,
2H),2.12-2.02(m,1H),1.33- 1.21(m,18H),1.15
- 1.05 (m, 2H), 0.91 - 0.84 (m, 2H).
(DMSO-d6) & 13.40 - 12.52 (m, 1H), 10.54 - 10.04 | 614.2
(m, 1H), 8.55 - 8.19 (m, 3H), 8.08 (s, 1H), 7.99
-7.87 (m, 1H), 7.82 - 7.49 (m, 4H), 7.47 - 7.36

29 | (M,1H),7.29(dd,J=6.6,1.5Hz,1H),7.06- 6.97
(m, 1H),6.71-6.58 (m, 1H),5.81- 5.43(m, 1H),
5.36 - 4.96 (M, 1H), 3.85 - 3.81 (m, 4H), 2.79 -
2.61(m, 2H), 2.14-2.03(m, 1H), 1.15- 1.08(m,
2H), 0.92 - 0.84 (m, 2H).
(DMSO-d6) 5 9.59 - 9.34 (m, 1H), 8.02 - 7.75(m, | 712.3
2H),7.73-7.44(m,3H),7.42— 7.31(m,1H),7.29
-6.87 (m, 5H), 6.68 - 6.55 (m, 1H), 5.78 - 5.53

80 | (m,1H),5.09-4.79(m,1H),3.85- 3.67(m, 4H),
2.13-2.02 (m, 1H), 1.51 - 1.34 (m, 1H), 1.34 -
1.14(m, 9H), 1.12-0.92 (m, 4H), 0.91 - 0.83(m,
2H), 0.76 - 0.60 (m, 6H).
(DMSO-d6) 510.69-10.38(m, 1H),8.44- 8.18(m, |612.4
3H),8.08(d,J=7.1Hz, 1H),8.00- 7.90(m, 1H),
7.82-  7.50(m,4H),7.44(t,J=7.7Hz,1H),7.30
(t,J=1.3Hz,1H),7.03(d,J=13.2Hz,1H),6.6 7

81 | (dd,J=7.5,2.1Hz,1H),5.76- 5.63(m,1H),5.24
-5.09 (M, 1H), 3.84 - 3.82 (m, 4H), 2.14 - 2.04
(m, 1H), 1.59-1.43 (m, 1H), 1.40- 1.29(m, 1H),
1.28 - 1.16 (m, 1H), 1.15 - 1.07 (m, 2H), 0.91 -
0.83 (m, 2H), 0.75 - 0.64 (m, 6H).

[0120]
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[Table 4-4]

(DMSO-d6) 59.58(s,1H),8.03- 7.73(m,2H),7.71 566.4
- 7.43(m,3H),7.33(d,J=7.4Hz,1H),7.28(d,

g2 J=1.6Hz, 1H), 7.25- 6.96 (m, 3H), 6.62 (dd, J
=7.5,2.0Hz,1H),5.73-5.60(m, 1H),5.26- 5.13
(m, 1H), 3.80 (s, 3H), 3.73 (s, 2H), 2.14 - 2.02
(m,1H),1.14-1.06 (m,2H),0.93-0.83 (m, 2H).
(DMSO-d6) 59.56(d,J=7.5Hz, 1H), 8.03 - 7.95 | 627.2
(m, 1H),7.93-7.73(m, 1H),7.71- 7.60(m, 1H),
7.57(s,1H),7.47(d,J=8.9Hz,1H),7.43- 7.32
(m,1H),7.28(d,J=1.6 Hz, 1H), 7.24 - 7.06 (m,

83 1H), 7.05 — 6.93 (m, 2H), 6.62 (dt, J=7.5,2.0
Hz,1H),5.70-5.53(m, 1H),5.20- 5.03(m, 1H),
4.38-4.25(m,1H),3.97 - 3.87(m, 1H), 3.80(s,
3H),3.71-3.59(m, 1H),2.13- 2.02(m,1H),1.21
-1.17 (m, 3H), 1.17 - 1.13 (m, 3H), 1.13 - 1.07
(m, 2H), 0.91 - 0.82 (m, 2H).
(DMS0O-d6) 510.78-10.37(m,1H),8.61- 8.17(m, 587.2
1H),8.15-8.04(m,1H),7.94- 7.47(m,5H),7.36
(d,J=7.4Hz,1H),7.29(s,1H),7.02(d,J=13. 2

84 Hz,1H),6.70-6.59 (m, 3H),5.59- 5.42(m, 1H),
5.13 - 4.89 (m, 1H), 3.89 - 3.79 (m, 4H), 3.45 -
3.26(m,2H),2.13-2.03(m, 1H), 1.15- 1.05(m,
2H), 0.92 - 0.84 (m, 2H).

[0121]

Test Example 1

BTK activity inhibition test

(Preparation of dephosphorylated BTK)

[0122]

Dephosphorylated BTK was obtained by adding A protein
phosphatase (manufactured by New England BioLabs In c., Code
No.P0753S) and MnCl ,at10U/ ug and 2 mM, respectively to
biotinylated BTK protein BTN-BTK (Manufactured by C arna
Biosciences, Inc.) enzyme solution, reacting the mi xture at4 °C
overnight, and removing of A protein phosphatase by anti
DYKDDDDK-tag antibody agarose gel chromatography, f ollowed by

buffer exchange using a 10DG Desalting Column.
[0123]
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(Kinase activity measuring method)
[0124]
ThekinaseactivitywasmeasuredusingQuickScout
Assist(trade mark) MSA (commerciallyavailable kit
byCarnaBiosciences,Inc.)bymobilityshiftassay
The substrate of the kinase reactionwasanFITC-la
peptide included inthe kit. Anassay buffer[20mM
Triton X-100 (Trade mark), 2mM dithiothreitol, pH7.
pMsubstrate,20mMMgCI

a substrate mixture solution. The enzyme solution

andadjustedat4 2and200
preparedbydilutingthedephosphorylatedBTKt0O0.

assay buffer. The 10 mM solution of the test compo

was further diluted with DMSO to 10 levels of the c

(0.00003 mM, 0.0001 mM, 0.0003 mM, 0.001 mM, 0.003

0.03 mM, 0.1 mM, 0.3 mM, 1 mM), each of which was s

a 25-fold dilution with the assay buffer to obtain

solutions (4% DMSO solutions). 5

control solution (4% DMSO-assay buffer), 5
mixture solution, and 10
the wells of a polypropylene 384-well plate and all

at room temperature for 1 hour, and then quenched b
pL ofthetermination bufferincludedinthekit. S

the quantities of the substrates (S) and the phosph
substrate(P)inthereactionsolutionweremeasure

EZ Reader Il system (manufactured by Caliper Life S
according to the protocol of the assay Kkit.

[0125]

(BTK Inhibiting activity evaluation method)

The heights of the peaks of the isolated substrate
phosphorylatedsubstratewererepresentedasSand
andablankwhichcontainedtheassaybufferinstea
solution was also measured.

Theinhibitionrate (%) ofthetestcompoundwasc
according to the following equation;

Inhibition rate (%) = (1-(C-A)/(B-A)) x 100

{00824086;v1}
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wherein, A, Band C represent P/(P+S) of the blank well, P/(P+S)
ofthe controlwelland P/(P+S) of the compound-con tainingwell,
respectively.

ThelC 5o value was calculated via a regression analysis of
the inhibition rate (%) and the test compound conce ntration
(logarithmic value).
[0126]
(Evaluation results)

Sincethe group ofthecompoundsofthe Exampless howedthe
IC spvaluesoflOnMorlessagainstdephosphorylatedB TK,Compound
(D oftheinventionwasrevealedtohave apotent BTKinhibiting
effect.

[0127]

Test Example 2

Intracellular BTK auto-phosphorylation activity inh ibitiontest
[0128]

(Culture of cells to be used)

Ramos cells (2G6.4C10, ATCC No.CRL-1923) were cult uredin
a T75 flask containing RPMI-1640 medium (GIBCO, #Al 0491-01)
supplemented with 10% FBS (AusGene) and 5%
penicillin-streptomycin (Nacalai Tesque, Inc.) (her einafter
referred to as growth medium) in a 5% CO 2 incubator.

[0129]
(Addition of the compound to be tested)

The cultured Ramos cells were diluted to a cell de nsity of
7.5x10 © cells/mLwithaserum-freeRPMI-1640(hereinafterr eferred
toasmedium)andkeptat37 °Cfor45minutes. Thecellsuspension
was dispensed in 1 mL aliquots into 2.0 mL tubes. The 0.3 mM
solutionofthetestsubstanceinDMSOwasdiluted withthemedium
tomakea0.9 uMtestcompound solution, 500 uL ofwhichwasthen
added to the tubes and the incubation was conducted at37 °Cfor
lhourinthepresenceofthetestcompoundatafi nalconcentration
0of0.3 uM. Thereaftertheanti-lgMantibody(Invitrogen, H15100)
which had been diluted with the medium was added at a final
concentration of 10 ug/mL, and the incubation was conducted at
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37°C for 10 minutes.
[0130]
(Extraction of proteins)

To the pellets obtained by recovering the cells vi a
centrifugation, 100 uL of a lysis buffer [RIPA Buffer(x1)(Cell
Signaling Technology, Inc.) supplemented with 1% Ph osphatase
inhibitor Cacktail 3 (Sigma Corporation, No.P0044), 1%
Phosphatase inhibitor Cacktail (Nacalai Tesque, Inc .,N0.07575)
and 1 mM phenylmethylsulfonyl fluoride (PMSF)] was added and
stirred gently and then allowed to stand for 10 min utes. The
supernatant was recovered by centrifugation (15,000 rpm, 15
minutes) and the protein level was quantified. The portion was
mixed with the SDS-sample buffer, allowed to react for5 minutes
at 95 °C to denature the protein, thereby obtaining a samp le
solution. Each5 uL of the sample solutions was applied to each
wellcontaininga4to20%gradientacrylamidegel (COSMOBIOCao.,
Ltd.,No.414879)andelectrophoresiswasconducted. Thereatfter,
iBlotgeltransfersystem(LifeTechnologiesCorpor ation)wasused
to transfer the proteins in the gel onto a PVYDF mem brane.
[0131]

(Detection of BTK or phosphorylated BTK)

The PVDF membrane after transfer was blocked with 2% ECL
primeblockingReagent(GEHealthcare)andthereaft erthereaction
was conducted overnightat4 °Cusing anti-BTK mouse antibody (BD
transduction laboratory, No.611116) or anti-phospho rylated BTK
rabbit antibody (pY223, EPITOMICS, No0.2207-1) as a primary
antibody. The unreacted primary antibody was washe dwithaTBST
buffer(L0mMTris-HCIl(pH7.5),150mMNacCl,0.1%Twe en20)andthen
the reaction was conducted for 1 hour at room tempe rature in a
TBST buffersupplementedwith2%ECL primeblocking Reagentusing
HRP-labeled anti-mouse IgG goat antibody (Life Tech nologies
Corporation, No.62-6520) or anti-rabbit IgG goat an tibody (Life
Technologies Corporation, No.65-6120) as a secondar y antibody.
After washing the unreacted secondary antibody with the TBST
buffer, ECL Prime Western Blotting Detection System (GE
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Healthcare)wasusedtoconductareactioninaccor
attached protocol, and then the respective bands as
chemiluminescences were detected with a CCD camera
Light-Capture Il). The detected bands were subject
densitometry (ATTO CS Analyzer ver3.0) to be repres
numericalvalues,andtheinhibitionrate(%)wasc
on the intensity of the band in each group, while t
luminescence ofthe phosphorylated BTK bandinthe
added compound with IgM stimulationas 100% and the
ofthephosphorylatedBTKbandinthegroupwithout
without IgM stimulation as 0%. Each phosphorylated
corrected based on the total BTK.
Thecombinationsoftheprimaryantibodiesandthe
antibodies employed in this test and the dilution m
thereof are shown below.
[0132]
[Table 5]

dancewiththe

(ATTO,
edto
ented as
alculatedbased
aking the
group without
luminescence
addedcompound
BTKbandwas

secondary
agnitudes

Primary antibody Secondary antibody

(diluti on magnitude) (dilution magnitude)
1 Anti-BTK mouse antibody Anti-mouse 1gG goat antibody
(1/4000) (1/5000)
5 Anti-phosphorylated BTK Anti- rabbit IgG goat antibody
rabbit antibody (1/500) (1/5000)
[0133]

The results obtained at a test compound concentrat
0.3 uM are shown in Table 6. The intracellular BTK
autophosphorylation inhibiting activity was indicat
mark "***" when 70% or more, with the mark "**"whe
andlessthan70%,andwiththe mark"*"when30%o0
than 50%.
[0134]

In this test, the compounds of the present inventi
inhibited the intracellular BTK autophosphorylation
potently at a concentration of 0.3
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[0135]
[Table 6]
Test compound (Example No.) BTK Phosphorﬁ(zilttiivoi?yinhibiting
1 ok
2 ok
[0136]

The results of Test Example 2 indicate that the co mpounds
of the invention have potent inhibitory effects als o on "the
intracellular BTK autophosphorylation activity".

[0137]
Test Example 3
Inhibitiontestonthe change of Ramosintracellula rcalciumion

The intracellular BTK inhibition by the compounds of the
inventionwas verified by measuring the effects of the compounds
of the invention on "anti-lgM antibody BCR stimulat ion-induced
intracellular calcium influx".

[0138]
(Addition of cell suspension and calcium indicator)

One day before measurement, the Ramos cells were ¢ ultured
after suspended again at a cell density of 1.0 x 10 ® cells/mLin
afresh growth medium (growth mediumasusedin Tes tExample 2),
andthecellswererecoverednextdaybycentrifuga tionandwashed
with RPMI-1640 medium supplemented with 5%
penicillin-streptomycin (Nacalai Tesque, Inc.) (Med ium 1).
These cells were suspended again at a cell density of 2.0 x 10 6
cells/mL in RPMI-1640 medium supplemented with 1% U Itra Low 1gG
FBS (GIBCO, #16250) and 5% penicillin-streptomycin (Nacalai
Tesque, Inc.) (Medium 2), and thereafter each 100 uL ofthe cell
suspension was added to each well of a poly lysine- coated
microplate (BD BioCoat ™ #356692), centrifuged (700 rpm, 3
minutes) and then incubated for 1 hour in a 5% CO 2 incubator at
37°C. Each 100 uL of a calcium indicator Fluo-8NW dye-loading
solution (AAT Bioquest, #36315) was added to each w ell, and
incubation was continued further for 30 minutes in the 5% CO »

incubator at 37 °C.
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[0139]
(Addition of the compound to be tested)

Al0mMstocksolutionofatestcompoundinDMSO wasfurther
diluted with DMSO to 6 concentrations (1, 0.3, 0.1, 0.03,0.01,
0.003 mM), and a test compound-free DMSO solution w as employed
as a control. Then each was subjected to a 47.6-fo |d dilution
with Medium 2 and each 10 uL was added to each well of the
aforementioned plate, which was incubated at 37 °Cfor 10 minutes
(final concentrations of the test compound: 1, 0.3, 0.1, 0.03,
0.01, 0.003, and O uM).

[0140]
(Measurement of calcium ion concentration)

Concentration of the Ramos intracellular calcium i on was
measured as a fluorescent intensity of the calcium indicator
Fluo-8NWusingamicroplatereader(SynergyH1)(Ex/ Em=490/525nm).
Aftermeasuringthebaselinefor15seconds,50 uLoftheanti-IgM
antibody(Invitrogen,#H15100)dilutedwithMedium 2t010.4 ug/mL
was added to each well described above (final conce ntration of
2.0 ug/mL) to effect BCR stimulation, and then the measu rement

was continued further for 150 seconds.

[0141]
Figure 1 shows the results of the compound of Exam plelas
a representative. As shown in Figure 1, the compou nd of the
inventioninhibited"achangeofintracellularcalc iumioninduced
by BCR-stimulation™ in a concentration-dependent ma nner from a
low concentration, indicating that the BCR signal w as inhibited
effectively.
[0142]
Test Example 4
Test of passive cutaneous anaphylaxis reaction in m ouse
Since BTK plays an important role in Fc ¢RI signal
transmission in a mast cell, it was investigated wh ether a mast
cell-involving immediate allergic reaction, namely, passive
cutaneous anaphylaxis reaction (PCA reaction), whic his an
immediate allergic reaction involving mast cell, wa s inhibited
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by the administration of the compound.
[0143]
(Preparation of test compound solution)

DMSO,polyethyleneglycol400(PEG#400,NacalaiTe

#28215-95), and 30% (w/v) hydroxypropyl-
solution (HP-
successively addedto the testcompoundinthis ord

thoroughly to prepare a test compound solution (sol
composition: 5% solution of test compound in DMSO,

65%HP- 3-CD[30%(w/v)aqueoussolution]). Inthesolventc

group, a DMSO solution was used instead of the solu
test compound in DMSO.
[0144]
(PCA Reaction)

An anti DNP-IgE monoclonal antibody (50
Biotechnology, Inc., #sc-69695) was intradermally a
to both auricles in an ICR mouse under systemic ane
uL/site). After 46 hours, the solventor the soluti
compound dissolved in a solvent to achieve the test
mg/mL) was given orally (10 mL/mouse body weight (k
2hours,0.5%EvansBluedye(WakoPureChemicalln
#054-04062)-containingDNP-BSA(1mg/mL,LSL,#LG-30
intravenously (0.25 mL/mouse) to induce an allergic
After 30 minutes, the animal was euthanized under s
anesthesia by cervical dislocation and the both aur
collected. The pair of auricles collected was impr
1M KOH solution (0.7 mL) and allowed to stand overn
to dissolve the auricles. To the suspension thus o
mL of acetone-0.2M phosphoric acid (13:5) mixture s
addedandtheresultantinsolubleswereremovedby
(3000 rpm, 10 minutes)and 0.2
theresultantfiltrateat620nmwasmeasured,and
of the dye leakage level. The aforementioned exper
conductedusing5miceineachgroup,themeanvalu
served as a basis for the evaluation of the dye lea
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[0145]

The results are shown in Figure 2. As shown in Fi
the compound of Example 1 inhibited the leakage of
the auricles significantly as compared with the sol
Thus, theinhibitory effectonthe passive cutaneou
reaction (PCA reaction) was confirmed.

[0146]

Test Example 5

Effect in mouse collagen-induced arthritis model
[0147]

Incomplete Freund’s Adjuvant (Chondrex, Inc., #700
supplemented with M.Tuberculosis H37 Ra, Desiccated
Dickinson and Company, #231141) at 2.5 mg/mL and Bo
Collagen, 2 mg/mL Solution (Chondrex, Inc., #20022)
in a 1:1 ratio to form an emulsion.
ThreegroupsofDBA/1Jmice(10animals/group)(6-w
received0.1mLperanimaloftheemulsionwhichwa
portionson Day 0 andDay 21 byintradermalinjecti
ofthetail , therebyaccomplishingtheimmunization
or the test compound solution was given twice a day
day from Day 18 to Day 36 (test compound dosesint
groups:0mg/kg,30mg/kg,60mg/kg). Thetreatmen
prepared with the similar solvent in the similar ma
Example 4.

AftertheboostonDay 21, the state ofthe arthri
ineachextremitywasscoredvisuallyoncein2or
to the criteria shown in Table 7. The scores of al
extremitiesweresummeduponeachmousebasis,and
of10animalsineachgroupwasrepresentedasana
(normal "0" up to maximum "16").
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[0148]
[Table 7]
Score State

0 Normal
1 Swelling and/or redness of paw or one finger
2 Swelling of 2 or more joints
3 Swelling of entire paw covering more than two joints
4 Severe arthritis of paw and entire fingers

[0149]

ThecompoundofExamplelwhichisacompoundoft
inhibited the onset of the arthritis in a dose depe
asshowninFigure3. Atthesametime,itwasabl
anytoxicsignssuchasweightloss. Basedonthes
compound of the invention was proven to have an exc
anti-inflammatory effect and also to be highly poss
an excellent safety.

[0150]

Test Example 6

Effect in rat collagen-induced arthritis model
[0151]

Incomplete Freund’s Adjuvant (Sigma-Aldrich, #F550
Bovine Type Il Collagen, 4 mg/mL Solution (Sichuan
Lot.08H0497) were mixed in a 1:1 ratio to form an e
ThreegroupsofLewisrat(10animals/group)(5-6w
received0.5mLperanimaloftheemulsionwhichwa
portions on Day 0 and Day 7 by intradermal injectio
one site at the base of the tail (0.1 mL), and the
sites (0.2 mL/site) were on the back of the rat nea
ofthetail , therebyaccomplishingtheimmunization
or the test compound solution was given twice a day
day from Day 0 to Day 20 (test compound doses in th
groups:0mg/kg,30mg/kg,60mg/kg). Thetreatmen
prepared with the similar solvent in the similar ma
Example 4.

Afterthe boost on Day 7, the state of the arthrit
in each extremity was scored visually twice in a we
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to the criteria shown in Table 8. The scores of al
extremities were summed up on each rat basis, and t

| four
he mean value

of10animalsineachgroupwasrepresentedasana rthritisscore
(normal "0" up to maximum "16").
[0152]
[Table 8]
Score State
0 Normal
1 Erythema and mild swelling confined to the
mid - foot(tarsals) or ankle joint
5 Erythemaandmildswellingextendingfromtheankle tothe
mid - foot
3 Erythema and moderate swelling extending from the a nkle
tothe metatarsal joints
4 Erythema and severe swelling encompass the ankle, f oot,
and digits
[0153]
ThecompoundofExamplelwhichisacompoundoft heinvention

inhibited the onset of the arthritis in a dose depe
asshowninFigure4. Atthesametime,itwasabl
anytoxicsignssuchasweightloss. Basedonthes
compound of the invention was proven to have an exc
anti-inflammatory effect and also to be highly poss

an excellent safety.

[0154]

Test Example 7

Blood plasma concentration after oral administratio
(metabolite verification test of the prodrug)

Generally, itis preferable that prodrugs are meta
active drugs quickly after oral administration foll
absorption from gastrointestinal tract. Therefore
investigated whether the compound (I) of the presen
which s corresponding to prodrug, was metabolized
quickly in the body.

AnICRmouse(3animals/group)(6-weekold,male
the suspension of a test compound suspended in a so
aqueous methylcellulose solution) to achieve the te
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mg/kg) by oral administration. After 1 hour, under
anesthesia,bloodsampleswerecollectedviacardia
heparin-coated syringe, then the samples were centr
10000rpm,10min.)tocollectplasmasamples. Pla
andmethanolsolutionwhichcontainsinternalstand
transferredtowellplatewithfilterandmixed. T

(4 °C, 3000 rpm, 3 min.) to remove denatured protein an
filtrates (extracts) were collected. For the calib
methanol solution of metabolite that contains inter
was prepared, then mixed with plasma samples of unt
and then treated in similar manner with well plate

For the calibration curve of prodrug (unchanged dru
calibrationsolution,whichmixedmethanolsolution
methanol solution of internal standard, was used.

The concentrations of prodrug and its metabolite,
compound 1, of the extract were determined by LC/MS
chromatography-mass spectrometry), using standard ¢
peak area ratio of internal standard.

[0155]
[Table 9]

a systemic
cpunctureusing
ifuged 4 °C,
smasamples(5 L)
ard(495 ul)were
hencentrifuged
d then the
ration curve,
nal standard
reated mouse,
with filter.
g), standard
ofprodrugand

Example
(liquid
urves ofthe

Test ( ng/mL)

plasma concentration after po, 1 hour

compound

Prodrug
(unchanged drug)

Metabolite
(Examplecompound1l)

Example 35

ND

1451

Example 36

ND

942

[0156]
ND : Not Detected
[0157]

As shown in Table 9, the prodrug compounds of the

inventionwerenotobservedinthebloodafteroral
butExamplecompoundl,itscorrespondingmetabolit
Based on these results, the prodrug compounds of th
invention were verified that those compounds were m
quickly in the body to active form.
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INDUSTRIAL APPLICABILITY
[0158]

The compound provided by the present invention is
as a preventive or therapeutic pharmaceutical (phar
composition) or its prodrug for diseases which are
involved in abnormal cell response through BTK, for
self-immune diseases, inflammatory diseases, bone d
cancers such aslymphoma. The compoundis also use
inhibitor, for reagents to be used in tests and res
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CLAIMS

1. Atriazine derivativerepresentedbythefollowi

(1
wherein
R! represents a substituted or unsubstituted lower al
R? represents a hydrogen atom or a substituted or uns
lower alkyl group,

A represents a nitrogen atom or C-R 3

R® represents a hydrogen atom, cyano group, a substit

unsubstitutedacylgroup,asubstitutedorunsubsti
group, or a substituted or unsubstituted carbamoyl
R* represents a substituted or unsubstituted lower al
a substituted or unsubstituted cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

2. A triazine derivative according to Claim 1,
wherein

R represents -CH  ,OR,

R® represents a substituted or unsubstituted acyl gro
or a pharmaceutically acceptable salt thereof.
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