Specification Composition comprising tetracyclic compound [Technical field] 5[0001] The present
invention relates to a composition of a tetracyclic compound having an ALK inhibitory activity, and in
particular to a composition for oral administration. [Background art] 10[0002] Anaplastic Lymphoma
Kinase (ALK) is one of the receptor type tyrosine kinases belonging to an insulin receptor family
(Non-Patent Document Nos. 1 and 2). It is reported that gene alteration of ALK causes production of
abnormal kinase fused with other gene. 15Examples of the disorders accompanied with ALK abnormality
include cancer and cancer metastasis (Non-PateptcDwetionent 1 and Patent Document 1), depression and
cognitive function disorder (Non-%?;gg(gsja%%mgﬁék ‘I;ans gﬂci%&jﬁ&%ﬁ’p ALK will provide
pharmaceuticals that are effective for treatment an ever(i?fon of the disorders. Such pharmaceuticals
are required to be developed in the form of orally 20administrable formulation. However, propriety of
development ofian.QtRlly @dainistrable formulation depends on the level of bioavailability of a
pharmaceutical compound. As a factor which affects bioavailability, water solubility of a pharmaceutical
compound ¢an BE%dnsidered. In general, when a compound which is poorly water-soluble or insoluble in
water is orally administgregseicahawsnperkaabiaa vailahility: émnpraving goiRralapsaibability by increasing
the bioavailability of an active ingredient is also important in terms of obtaining stable exhibition of
pharmaceutical SHE& B/t ALHIL GRGPEHILHL 2 i‘éﬁ?@%‘gﬁ?ﬁ%ﬁfﬁnﬁﬁgﬁﬂ%%oﬁoéﬁ position which
comprises a poathyiwstetksoluble ingredient such as steroids, sodium lauryl sulfate and an organic
polymer for imp[rlgé/cipr%sglggirlﬁy and oral 30absorbability of a poorly water-soluble ingredient, that is
obtained by wet gra fation in the presence of water. Until now, for example, tricyclic compounds
(Patent Da6umé&Mt2) or the like have been reported as an ALK inhibiting substance. However, the

tetracyclic compounds /i[ﬂ%l@gﬁcrﬁ %ﬂ{?ﬁﬁ}{s@@\ﬁﬁ?i’é’i&% %p{ﬂgq@@&gﬁﬁl@&g{gof are not described

in any document. 5SMeanwhile, ellipticine derivatives are known as tetracyclic compound (Non- Patent

Document 3). kinaagtHsiyteitetectidesidiic €oraes iradyudknketre PressamniniVentlomhave an excellent

ALK inhibitory aetivitpogiue dRthait pradyinatetiseluhieopinsRiuble PioRs Y iRiMatatfarther studies have
been needed to develop them in the form of 10orally administrable formulation. [Document List] [Patent

Document] [000% TPHEHFocument 1] JP2009100783 (A) 15[Patent Document 2] Japanese Patent App

cation Laid=Open (JP-AxMep12060812803ha:INaratent Doewmerthi0oodH N aniRaieatddpocument 1]
Nature, Vol. 448,‘8%%?8 561-566, 2007 [Non-Patent Docun%\%nt 21B|eurognsty g)harmacolggy, Vol. 33,

; h
pages 685-700,a %[ﬂ%ﬁ%?ﬁe Oﬂbgﬁer%ten?%’]n@ﬁtrrle% 3t§n|c|nﬁcgﬁem@trg.pl\eﬁﬁl-@gﬁcer Agents, Vol.
4, Issue No. 2, pagesvit49aiid @6QddSNmmmrizagroflbeipres@nt inrentioninfProbiems\idkbeiBolved by the
present invention] [0NQ5] g2 THE IDMERIQ"S OL G RISRFALIDVERIION SXICOSIVElY HUdied fo solve the
problems desc%bec? above, %tcn tag a resuTt, une&pgcte Iey %‘undg It{&@tr by aI}fowfﬁé a 1gisrso ution aid to

co-exist with a poorly Watsrpsatulske sicisetantausiadstabreecrsyrestintéd yrthed Peitiula (1), solubility of the

s_ub_stancez gan Q&ﬁlﬂ&iﬁﬁ%ﬁﬂl@ﬁ‘a}_{?dH-EW%J&YSFHBH%&%VF &@&%&W a%tHfiJﬁyS based on these
findings, and completed the present invention 30accordingly. [Means for Solving the Problems] [0006]

Specifically, the'raRisHE R AT Fomfse R 15 g rep e ikhikibosftiorhedrApfiditd) a substance
represented by dhegoanmula (), adiarmacetiticalyoacaepiablecasrianuangyadissolution aid, 5 (1)

pharmaceutical compound can be considered. In general, when a compound which is
poorly water-soluble or insoluble in water is orally administered, it shows poor

25  bioavailability. Improving an oral absorbability by increasing the bioavailability of an
active ingredient is also important in terms of obtaining stable exhibition of
pharmaceutical effect of the active ingredient. Patent Document 2 discloses a
composition which comprises a poorly water-soluble ingredient such as steroids,
sodium lauryl sulfate and an organic polymer for improving solubility and oral

30  absorbability of a poorly water-soluble ingredient, that is obtained by wet granulation in

the presence of water.



[wherein, Al, A2, A3, A4, A7, As, A9 and Al all represent C, or any one of A2, A3, A4, A7, As and A9
represents N (with the proviso that, when it represents N, no substituent group exists  therefor) and the
remainings represent C; 10A5 is selected from NR5, 0 and S; RI and RI each independently
represent [1] a hydrogen atom, [2] a cyano group, [3] a halogen atom or [4] a 4- to 10-membered
heterocycloalkyl group which may be substituted by 4- to 10-membered heterocycloalkyl group(s); R2 is
selected from the group consisting of: 15(1) a hydrogen atom, (2) a C1.8 alkyl group, (3) a C2.8 alkenyl
group, (4) a C2.8 alkyllyitgrowp [¢5}acpinogrolp c20(0)adkafoganatommefi Pa(Cle8ikdkyl) ",2-amino
group which m%&%é&?&éﬂ%@&'Q%QQL%WLSHH%%%RH&(S)' m2: 0-2, and (8) a nitro group; 25 R3is
selected from the proup consistinp of: (1; a hydrogen atom, (2) a C1.8 alkyl group which may
be substituted by [1] h&legerratbmiEiaqeinyerorgugesup(syersiessnigddindky igrowpts), 5(3) a C6.10 aryl

group,  (4) AE¥ANAGQURIEINAGR ARG MaY be substituted by C6.10 aryl
group(s), (6) a (C1-8 alkyemia-aminocarbonyl group which may be substituted by one or more R3A,

10R3A: [1] 2 C6_10 arYgroupierzflipeeinadaasyy grifi ey aasbeeuchenperaadidt@oary! group, or [4]
a C6_10 arylsulferyl graumem3a. (7) a hydroxycarbonyl group, (8) a C1.5 alkoxycarbonyl
group which may be substituted by [1] hydroxy group(s) or.15[2] C1.8 alkoxy group(s), (9) a halogen
o, (10) & (18 alkyBIPHRHE GIBGE U RA) Do B B 8 TG ANFETGp(s), mab: 0.2,

(11) a C1.8 alkycatbany(Kh8ikiloy)) aming gieuptiviighdriaybe subsiituse chiby il C6. 2010 aryl group(s)
or [2] C6.10 aryloxy group(s 12) 3.C6.10 arylcarbonyl (C0.8 alkyl) amino.group which may be
cubstitted by C e Ol an i S B e By B R e (o
alkyl)30-antinocarbprh(@oB kit raninongroup which may be substituted by C6.10 aryl group(s),
25m3c: 0-2, [Dg%l)ﬂgnpﬂgg[]group, (15) a hydroxy group, (16) a C1.8 alkoxy group which may
be substituted by one or more R3B, R3B: [1] a hydroxy group, [2] a C1.8 alkoxy group, [3] a C6-10 aryl
(C0.8 alkyl) 30dRnisBCRASBAYPYroup, [4] a (C1.8 alkyl)d.amino group, or [5] a halogen atom, m3d: 0-2,
(17) a 4- to 10-membered heterocycloalkyloxy group, (18) a 5- to 14-membered heteroaryloxy group,
(19) a (C1.5 alkyl)",3,-aminocarbonyloxy group which may be substituted by C6.10 aryl group(s) 5m3e:
0-2,  (20) a B BIERTBE ﬁﬂpgég%z%gﬁﬂining heterocycloalkylcarbonyl group,  (21) a Ci.g
alkylsulfonyloxy ereupDubicheinay Japasedastitiad byl halpganatopés)JP-A) No. 2008-280352

[Non-Patent Document]

[0004]

[Non-Patent Document 1] Nature, Vol. 448, pages 561-566, 2007

[Non-Patent Document 2] Neuropsychopharmacology, Vol. 33, pages 685-700, 2008
[

20 Non-Patent Document 3] Current Medicinal Chemistry: Anti-Cancer Agents, Vol. 4,
Issue No. 2, pages 149-172, 2004
[Summary of the present invention]
[Problems to be Solved by the present invention]
[0005]
25 The inventors of the present invention extensively studied to solve the problems

described above, and as a result, unexpectedly found that, by allowing a dissolution aid

to co-exist with a poorly water-soluble or insoluble substance represented by the

Formula (I), solubility of the substance can be significantly improved. The inventors

carried out further studies based on these findings, and completed the present invention
30  accordingly.

[Means for Solving the Problems]



(22) a Chg alkylthio group, (23) a Ci.g alkylsulfonyl group which may be substituted by C6.10 aryl
group(s), 10(24) a 5- to 14-membered heteroaryl group which may be substituted by Ci.g alkyl group(s)
which may be substituted by Ci.g alkoxy group(s), (25) a Chg alkoxycarbonyl (Cm alkyl) amino group
which may be substituted by Ci.g alkoxy group(s), (26) a C6.10 aryloxycarbonyl (Cm alkyl) amino
group which may be substituted by Ci.g 15alkyl group(s) which may be substituted by halogen atom(s),
(27) a C6.10 aryl (C0.8 alkyl) aminocarbonyl (C0.8 alkyl) amino group which may be substituted by one or
more R3c, RB25][1] a Ci.g alkyl group which may be substituted by halogen atom(s), or [2] a Ci.g
alkoxy group, 20(28) oal | inocar .group, and (29) a C6.10 aryl
(C0.8 alkyl) aminocarZE'J%%);(;I%lx%1 élftﬁlj%x\%ve{sh%(ﬁqgnm%@@ﬁ?&%%ﬁt@%?ﬁﬁﬂ%ﬁuent group(s) selected from the
group consisting! bf\[dqrapgiigoalRyMgreue arsdsizc Oicgraikoirg brobpr oBRIpd)selected from the group
consisting of: (L) R INIIVILBALIN. d2higr GBS kb drRuRwhich may be substituted by halogen
atom(s), (3) a (?2.9 alkenyl group, (4) a C2.5.alkynyl group, 30(5) a C3.5 cycloalkyl group, (6) a cyano
group, (7) an aminocarbonyl group, R8) aRE1.8"7alkyenaraminocarbonyl group, m4a: 1-2, (9) a
hydroxycarbonyl group, 5(10) a C1.8 algoxycarlgenyl grqup, (11) a halogen atom, (12) a (C1.8 alkyl)"'tb-
amino group, m4b: 822, (13) a Aerg group;and1f4r4) a C1.8 alkoxy group which may be substituted
by hydroxy group(s); R5,s s¢lected|from the|group qonsisting of: (1) a hydrogen atom, (2) a

C1.8 alkyl group Whicty/may 3¢ substituted by one pamore RSA, 15RsA: [1] a hydroxycarbonyl group, [2]
a C1.8 alkoxycagbonygroup, y gro 9[4]3@91.8 a %xy group, [5] a (C1.8 alkyl)5-amino
.8 alkylfhio group, m5: 0-2, (3) a C2.8 alkenyl group,

group, [6] a C6.10 aryl\grggp pr[7]1aC
20(4) a C2.8 alkynyl grg{‘]p, é)\a C3.8 &ycloalkyRYroup, and (6) a C1.8 alkylsulfonyl group; R6
and R6' are each ind@pendentl)Réelected from the proup consistinp of: 25(1) a C1.8 alkyl group which
may be substituted by halogen atom(s), (2) a C2.8 alkenyl group, and (3) a C2.8 alkynyl group; or R6 and
R6' are taken tdfBtF&t with the carbon atoms to which they are bound to form: (4) a C3.8 cycloalkyl
group, or 30(5) a 4- to A0Anemhergd kretergpycloalkyh.araup which Jnayt ke suhstitutgdhy C1.8 alkyl
C6-10 aryl sulfonyl group(?\? which may be substituted by C1.8 alkyl group(s); R7.is selected from the
group consisting dfPresents N (b lapadigR Hadhen it représepsy Ny Ao Sty p exists

therefor) and the remainings represent C;
10 A’ is selected from NR®, O and S;

R' and R'” each independently represent [1] a hydrogen atom, [2] a cyano group, [3]

a halogen atom or [4] a  4- to 10-membered heterocycloalkyl group which may be substituted
by 4- to 10-membered heterocycloalkyl group(s);

R’ is selected from the group consisting of:

15 (1) a hydrogen atom,
(2) a Cy5 alkyl group,
(3) a C,5 alkenyl group,
(4) a Cy5 alkynyl group,
(5) a cyano group,
20 (6) a halogen atom,
(7) a (Cyg alkyl) y-amino group which may be substituted by C;_g alkylsulfonyl
group(s),
m2: 0~2, and
(8) a nitro group;

25



5(3) a C1_8 alkoxy group which may be substituted by one or more R7A, R7A:[1]a (C1_8
alkyl)roaramino group, [2] a hydroxy, [3] a 4- to 10-memberd heterocycloalkyl group which may be
substituted by C1_8 alkyl group(s), m7a: (4) a Ci.g alkylsulfonyl group, 10(5) a nitro group, and (6) a
hydroxyl group; R8 is selected from the group consisting of: (1) a hydrogen atom, 15(2) a Ci.g alkyl group
which may be substituted by one or more R", R": [1] a 4- to 10-membered heterocycloalkyl group
which may be substituted by one or more R8A1, [2] a (C1.8 alkyl)",8,- amino group which may be
substituted by a halogeR’ étorreied [Bim thydrowy ausisipgnga:0-2, 20Raid: [1] a Ci.g alkyl group, [2] a Ci.g
alkylsulfonyl group, [3]@) Q%léogihxt%%? aminosulfonyl group, [4] an oxo group, [5] a Ci.g alkoxycarbonyl,
or [6] a Cs alkoxycarbonyl (&m alkyl) aminosulfonyl, m8b: 0-2, (3) a C2.g alkenyl group, 25(4) a 4- to
10-membered heterocydla&likylgroupriviiieh max/ocusibatitLite ol birloae elomicrd RBBIREB: <1> a Ci.g
alkyl group which,may pe:substiiuted.Ry,pne or more R8BI, <2> a C2.g alkeynyl group, 30<3> a C2.5
alkynyl group, <4> a C3.g cycloalkyl group which may be substituted by [1] cyano group(s) or [2] C1.5
alkyl group(s), <5> a A3 G0 AerEBERed heterocycloalkyl group which may be substituted by one or
more R8B2, <6> a C 1 alkexy gsqup which may be substituted by substituent group(s) selected from the
group consisting of [1] a Ci.g alkoxy group and [2] a C3.8 cycloalkyl group, 5<7> a C 1.g alkoxycarbonyl
group, <8> a Ci.g alkyl(g&ﬁ“ﬁ(ﬁﬂé?ﬁ@ffg%g WO RS EMIEFE P Hetd iR gIStitEny! group, <10> an oxo
group, <11> a cyano groupCLos ARy a, ao akkanaylydouppwhich mayteegishstitdted dy one or more
R8B3, <13> a Cm cygloalkylcarbonyl group, <14> a (C1.8 alkyl)80-aminosulfonyl group, <15>a C 1.g
alkylsulfonyl (CBl.%r% kyl) amino group,  <16> a (C1.8 alkyl)8d-amino group which may be substituted by
one or moré R8B4, 15RL7>{ H hydroxyyteoyn, £2185Ca (k& alkyhp, 8 Xemdinocktbomybgrdup, or <19> a C
1.g alkoxycarb l).ami ro : d: 0-2 20m8e: 0-2 Rash [1] a Cm
cycloalkyl grou%{}}[lézr]g%%%ﬁdﬁ)’/%ﬁ@&%?%ﬁlfs%gégéﬁi%ng}%&/% group(s) R8B2: [1] a halogen atom, [2] a C 1.g
alkyl group, [3] an oxo Broup; 4] a hydroxy group, or [5] a deuterium atom, R8B3: a (C1.8 alkyl)8ramino
group, 25m8f: 0-2, R8BA 4[] @G eysipalkyl, group, or [2] a hydroxy group, (5) a 5- to 14-membered
heteroaryl group which may be substituted by a Ci.g alkyl group, (6) a (C1.8 alkyl)",8g-am
nocarbonyl group whicir y%&%’ﬁﬁ%ﬁ?ﬂ?ﬁ’ééﬂ?dﬁ‘é‘%%&%@?@@}tm&]d“)ﬂrWefﬁO’épﬁ?lafoxy group, [2] a
(C1.8 alkyl)y8h-aming group gk, may be substituted by substituent group(s) selected from the group
consisting of <I> a (Cl(%r;qlsayolfongl

gen atom,

(10) a (C,5 alkyl)3p-amino group which may be substituted by Cs.1 aryl group(s),
m3b: 0~2,
(11) a C, 5 alkylcarbonyl (Cy_g alkyl) amino group which may be substituted by [1] Cq.
20 10 aryl group(s) or [2] Cq.19 aryloxy group(s),
(12) a Cg.o arylcarbonyl (Cy.g alkyl) amino group which may be substituted by C_g
alkyl group(s) which may be substituted by halogen atom(s),
(13) a (C,s alkyl)y3.--aminocarbonyl (Cyg alkyl) amino group which may be substituted
by Ce.10 aryl group(s),
25 m3c: 0~2,
(14) a nitro group,
(15) a hydroxy group,
(16) a C,_5 alkoxy group which may be substituted by one or more R*®,
R*®: [1] a hydroxy group, [2] a C,.g alkoxy group, [3] a Ce.1o aryl (Cos alkyl)
30  aminocarbonyl group, [4] a (C,s alkyl)3¢.amino group, or [5] a halogen atom,

m3d: 0~2,



group, <2> a C1.8 alkylsulfonyl group, <3> a C1.8 alkoxycarbonyl group and <4> a Ci-s
alkoxycarbonyl(C0.8 alkyl) aminosulfonyl group, [3] a Chg alkylsulfonyl group, or [4] a Ci.g alkoxy group
which may be substituted by a hydroxy group, 5m8h: 0-2, m8i: 0-2, (7) a 4- to 10-membered
heterocycloalkyl (C0.8 alkyl) aminocarbonyl group which may be substituted by oxo group(s), (8)
a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which 10may be substituted by
one or more R8D, R8D: [I] a Ci.g alkyl group which may be substituted by one or more R8D1, [2] a
hydroxy group, [3] a C1.3 akyisulorylbgraupicorcj4]@lkylos alkaxycarbonyl group, R8DI: [I] a hydroxy
group, or [2] a C1.8 allf?%yag[?éjP4-membe(9e)i%e|9éfg={8fﬁ§§§/ rljgglg]yl group, 15(10) a Co.g alkoxy (C0.8 alkyl)
aminocarbonyl group which may be substituted by hydroxy group(s), (11) a halogen atom, (12) a (C1.8
alkyl)8,-amino group whiti thayabel substtinesb by bre BeumphecR8I1be miBjOL RORS1TY![I] a hydroxy
group, or [2] a 45 4@,49-membered heterocycloalkyl group, (13) a hydroxyl group, (14) a C1.8 alkoxy
group which may be substituted by one or more R8E, R8E: <1> a hydroxy group, 25<2> halogen atom,
<3>a hydréxycarbonyl‘@?&?ﬁ?<4> a Ci.g alkoxycarbonyl group, <5> a 4- to 10-membered
nitrogen-containing hetespeyclpalkyleasbemyh@enponbishanayhs sustitues pyene or more RSEI,
30<6> a (C1.8 alkyl)ski-amino group which may be substituted by one or more R8E2, m8k1l: 0-2, <7> a
4- to 10-membered heterbtyeiGAIEPBURWRIEH HIAS ER SObSRUIEE By JAGSSP ASPEREES, <8> a 5- to
14-membered heteroargt)groupsdhiadGin8 alky1)8k2-aminocarbonyl group which may be substituted
by one or more R8E6, m8k2: 0-2. 5<10> a Ci.g alkoxy group which may be substituted by one or more
R8E7, <11> a Ci.g alkga?i%%'rgoal?ﬁf Séljﬂ?r gyggrcq,ll{%l%f})lg}l{j‘?fgié]eﬁ%ﬁggl&dgigﬁ"&a ?.ér(élfﬁys sulfonyl group, 10<1>
a Ci.g alkaéxycarbonyl ¢gioup’-«2 an@ilgpatkatoylgrewpp «Bshan@y. bealibyisulfdhy Cgroliy! <4> a (C1.8

a1ky1)8k3-ami%p&wsf)%¥ghgﬁ% s%%%'teg‘t?y @{g]a%?f 51115(;9 10-membered heterocycloalkyl group,
R8E2: <1> a hydroxy group, <2> a Ci.g alkoxycarbonyl group which may be substituted by halogen

atom(s), <3> a Cm cydioak{i-grtap seHier hiay: PeYSLtstaedyIch gaikyisypeiipes)hich may be
20substituted byjhydrexypgioup(s), <4> a Ci.g alkanoyl group which may be substituted by substituent
group(s) selected from the group consisting of [1] a (C1.8 alkyl)8k4-amino group and [2] a halogen
atom(s), m8k4: 0-2, <534 E1 8 ¥IRNsasEh frsd PSR, W h 8108 s30LsLed RiGalkylsulfony
group, <7z 4-tpylgJnenbeikadnnitiegenttaniaining hatasagycloalkylsulfonyl group which may be

. i ~a> . i . :
sgbstltuted by Ci.g alk i,%rggp(sg% 8%&(%31}3% 1alk @I)??)Ié% O_ir; %B'E%}Xc', grrgl%p%v lmcnfqla%%y be substituted by
Ci.g alkoxycarbonyl 30group(s}, 6°0-2, or ﬁé ;
substituted by one or more R,
R*“: [1] a C,.5 alkyl group which may be substituted by halogen atom(s), or [2] a C,.g
alkoxy group,
20 (28) a C;¢ cycloalkyl (Cys alkyl) aminocarbonyloxy group, and
(29) a Cgo aryl (Cyg alkyl) aminocarbonyloxy group which may be substituted by
substituent group(s) selected from the group consisting of [1] a Cy_g alkyl group and [2] a C

alkoxy group;

25 R* is selected from the group consisting of:

(1) a hydrogen atom,
(2) a C, 5 alkyl group which may be substituted by halogen atom(s),
(3) a C,5 alkenyl group,
(4) a Cy5 alkynyl group,
30 (5) a Cs5 cycloalkyl group,
(6) a cyano group,



<1> a C1.8 alkyl group which may be substituted by substituent group(s) selected from the group
consisting of [1] a hydroxy group and [2] a Ci.g alkylcarbonyloxy group, <2> a Ci.g alkylcarbonyloxy
group, 5<3> a hydroxy group, <4> a Cm cycloalkyl group, <5> a Ci.g alkoxy group, <6> a Ci.g
alkoxycarbonyl group, <7> a Ci.g alkylsulfonyl group, 10<8> a (C1.8 alkyl)8k8-aminocarbonyl group
m8k8: 0-2, <9> a Ci.g alkanoyl group which may be substituted by hydroxy group(s), <10> an oxo group,
or <11> a 4- to 10-membered heterocycloalkyl group which may be substituted by substituent 15group(s)
selected from the grou@@ consistingtohjl ka@hg alkanoyl group, [2] a Ci.g alkoxycarbonyl group and [3] a
Ci.g alkylsulfonyl grou S)Ra§é6g:aﬁ1§ 9_&}%11% c%llégrﬂ)fl arhonyloxy group, <2> a hydroxy group, 20<3> a
cyano group, <4>a (C1.8 alk'yl)8% -amino group which may be substituted by hydroxy group(s) m8k9:
0-2, <5> a Ci.g alkoxy grotip which may be substituted by hydroxy group(s), <6> a Ci.g alkylcarbonyloxy
group, 25<7> a 4- to 1@)@g§gg§{§g%§§%@%|oalkyl group which may be substituted by Ci.g alkyl
group(s), or <8> a 5- to 14-membered heteroaryl group, R8E7: <1> a hydroxy group, or 30<2> a Ci.g
alkoxy group which may’ha Sudditttedbpyy hs/arBxy group(s), (15) a 4- to 10-membered
heterocycloalkyloxy groupawhishmay.be substituted by one or more R8F, R8F: <1> a Ci.g alkyl group
which may be substituted by one or more R8FI, <2> a C3.g cycloalkyl group, 5<3> a Ci.g alkanoyl group
which may be substitutéd By haibgehatBEE 24> a Ci.g alkylcarbonyloxy group, <5> a Ci.g
alkoxycarbonyl group, <6m#ta®2to 10-membered heterocycloalkyl group which may be substituted by one
or more R8F2, <7> a Cj kyl sulfonyl group, 10<8> a hydroxy group, or ><9> a C6-10 aryl group, RsFh
[1]a hydroxy group, [Z%Aﬂb%éﬁ%g(?%r’gﬁ%, or [3] a halogen atom, K[1] a 4- to 10-membered
heterocycldalkyl group(!Rjad G2!Boatkoxycattdnyhgrosyhs opfd] e Bilrsxalkplstionyl group, 15(16) a 5- to
14-membered heteroaryloxy group, (17) a 4- to 10-membered heterocycloalkylcarbonyloxy group, (18) a
(C1.8 alkyemsn-aminosy!fonyloxy group, m811: 0-2, (19) a Chg alkyl thio group which may be substituted
by [1] (C1.8 alkyl)",81Raihislscdadrgmdio cronmcansdstiingpbp(s) or [3] hydroxycarbonyl group(s), m812:
0-2, (20) a C1.8 alkylsyifanyligrauryhich may be substituted by one or more R8G, R80: [1] a
hydroxycarbonyl group@;Z] a h){droxy group, or [3]a (C1.8 aIkyI)83-aminl%group, 25m813: 0-2,

a’C,_g dlkyl group which may be substituted by one or more R,

15 R**: [1] a hydroxycarbonyl group, [2] a C,_s alkoxycarbonyl group, [3] a hydroxy
group, [4] a C,_g alkoxy group, [5] a (C,_g alkyl),s-amino group, [6] a Cq.1 aryl group, or [7] a
C, alkylthio group,
m5: 0~2,
(3) a C,5 alkenyl group,
20 (4) a C,5 alkynyl group,
(5) a Cs5 cycloalkyl group, and
(6) a Cyg alkylsulfonyl group;

R® and R® are each independently selected from the gsroup consisting of:

25 (1) a C,5 alkyl group which may be substituted by halogen atom(s),
(2) a C,5 alkenyl group, and
(3) a C,5 alkynyl group; or
R’ and R® are taken together with the carbon atoms to which they are bound to form:
(4) a Cs5 cycloalkyl group, or
30 (5) a 4- to 10-membered heterocycloalkyl group which may be substituted by C, g alkyl
Ce.10 aryl sulfonyl group(s) which may be substituted by C, g alkyl group(s);



(21) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy group which may be
substituted by C1.8 alkyl group(s), (22) a C2.g alkenyloxy group, and (23) a Chg alkylsulfonyloxy group
which may be substituted by halogen atom(s); 30 R9 is selected from the group consisting of: 1) a
hydrogen atom, (2) a C1.8 alkyl group which may be substituted by one or more R9A, R9A: [1] a
Cg.g cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group which may be substituted by one
or more R9m, [3] a hydroxy group, [4] a Chg alkoxy group, or 5[5] a hydroxycarbony! group, R9m: [1]
a Ci.g alkyl group, [2] a Cg.g cycloalkyl group, or [3] a 4- to 10-membered heterocycloalkyl group, (3) a

C2.8 alkenyl group whigh may he substituted % QN&:QL pRore R9B, R9B: [1] a (C1.8
alkyl)",9,-amino group, [Z] a 4- 10 10-membered heterocycloalkyl group 10which may be substituted by
one or more R9B1, RIBI2[1]dr&y otycloalkyl group, or [2] a 4- to 10-membered heterocycloalkyl group,

m9a: 0-2, (4) aC2.8 a g}gla%gggtyg{]ich may be substituted by one or more R9c, R9c: [1] a Ci.g alkoxy
group, [2] a (C1.8 alkyl)9b-amino group which may be 15substituted by C6.10 aryl group(s), [3] a 4- to

10-membered heterocylddtkyRrothpaimiei My By SasebititeadRy one Srmei& R0, [4] a Cg.g cycloalkyl
group, [5] a hydroxy greip,[[Glahycamxycaraanyb greun. of 4 hla-689 &l kyloxysatkemparoup, mob: 0-2,
R90: [1] a Cg.g,cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group, or 20[3] an oxo group,
(5) a Cg.g cycId’ﬁﬁ?chr%y kyl gro‘(@)wi"lﬁthaYd’-?ﬁg B'é?@%'jﬁ'{: %%X %Wf%roup which may be
substituted by one or mote RID, RID: [1] a Ci.g alkyl group which may be substituted by 4- to
10-membered 25heter alkyl group(s), [2] a Cg.g cycloalkyl group, [3] a 4- to 10-membered
heterocycloalkyl group%?ﬁ%o]gaahéﬁg %If‘i%%%‘#ényl group, or [5] a Ci.g alkoxycarbonyl group, (7) a
C6.10 aryl-group whichraythezsubstitited by one or more R9E, R9E: [1] a halogen atom, [2] a
hydroxy group, [3]a h gl)r%%gl%;?p&g{qgroup, or [4] a Ci. g alkyl group which may be substituted by
hydroxy group(s), or [%(] a Chg alkoxy group, 30(8) a 5- to 14-membered heteroaryl group which may be

substituted by Ci.g alkyl group(s), (9) a cyano group, (10) a C1.8 alkanoyl group, (11) a4-to
10-membered nitrogerge@niainifohaierecysigaliadsarbenyl group which may be substituted by Cs alkyl
group(s), 5(12) a halogen atom, (13) a (C1.8 alkyl)90- amino group which may be substituted by

one or more R9F, mc:!) 2 Wydrogpay s alkylcarbonyl(C0.8 alkyeamino group which may be substituted
by (C1.8 alkyl)9d- aminp g_mupﬂs})l, QP 9dicBRay be gubsﬁﬁ@d&aﬁﬁaﬂﬁy&bwmyl(COB alky_l)amino group,
(16) a (C1.8 alkyl) ,9,-@?@;?%&%@_00. alkxeamln wub (t17t)e(§bn|tro group, 15(18) a

embered heteroc (?oglli(OlTl r’01r1n 9%1:i -2’a kbe stifu on )
hydroxy group, a Cs alkoxy group w ich may be ‘Substitutéd y one or m%reeRgG, R90:

[1] a hydroxy groumr§2}*a HythroRycakbonyl groupr|d] ahCs mY aryubsoupdiivichamgay bersubstituted by Cs
alkoxy grOUP(S)’éAJhg({r%%%r Ikyl)",9gramino group, [5] a Cs alkoxy group which may be substituted by
one or more R9GI - 0 14-membered heteroaryl group, 20or [7] a 4- to 10-membered
heterocycloalkyloxy grobgri#tich may be substituted by Ci.g alkyl group(s), m9g1: 0-2, R90I: [1] a C1.8

alkoxy groyp, or [2] a MTQX}’E@EQQWI Q&BP{Q] a C,_g alkylsulfonyl group, [3] a (C,.s alkyl)msp-
aminosulfonyl group, [4] an oxo group, [5] a C,_g alkoxycarbonyl, or [6] a C,_g alkoxycarbonyl
(Co.g alkyl) aminosulfonyl,
m&b: 0~2,
(3) a C,5 alkenyl group,
25 (4) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more RgB,
R*®:
<1> a C, 5 alkyl group which may be substituted by one or more R*',
<2>a C,4 alkeynyl group,
30  <3>a(C,galkynyl group,
<4> a Cs 4 cycloalkyl group which may be substituted by [1] cyano group(s) or [2] C,_g alkyl



(20) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by [1] 254- to
10-membered heterocycloalkyl group(s), or [2] C1.5 alkoxycarbonyl group(s), (21)aC15
alkylsulfonyloxy group which may be substituted by halogen atom(s), (22) a C1.5 alkylthio group which
may be substituted by (C1.8 alkyl)9f- amino group(s), m9f: 0-2, (23) a C1.5 alkylsulfonyl group
which may be substituted by (C1.5 alkyl)g-amino 30group(s), m9g: 0-2, (24) a (C1.8 alky1)9h-am
nosulfonyl group, m9h: 0-2, (25) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl
group which mayobgsubstituted by Q.8 alkyl group(s), and 5(26) a hydroxycarbonyl group]. [0007] [2]
The compositionsaceording to [1] abpye. wherein the disselution,aid isi,suastant. (31 Fhe composition
according to [2] above, wherein the surfactant IS a non-ionic or an anionic strfactant, 10[4] The
composition accérdikgtaj)yar (3} absherawhereisitieddurfatdntisesaieeted fiofitangtisup consisting of
monoalkyl sulfagﬁou?%ﬁ%fhé@fﬁ?@@gedlﬁ%bg@abtﬂfal?ﬁ\@ep@&&&é{@}hﬂ&ﬁg@ (105) polyoxypropylene (5)
glycol, polyoxyethylene hydrogenated castor oil 60, polyoxyl 35 castor oil, lauromacrogol, dioctyl sodium
sulfosuccinate, Sodfr %\%ﬁ@&ﬂ%‘ﬁ?%‘sﬁﬁ’é‘?sedium dodecylbenzene sulfonate, and a mixture thereof,
15[4-1] The compositionaseendingatouz] or [3] above, wherein the surfactant is selected from a group
consisting of monoalkyl sllilfatebsorbitan trioleate, polyoxyethylene (105) polyoxypropylene (5) glycol,
polyoxyethylené hytroferatst EALt8F 8 BY PO ORT S5 castor oil, dioctyl sodium sulfosuccinate, sodium
lauroylsarcosine] Godiuwre dodgcylbenzene sulfonate and a mixture thereof, 20[4-2] The composition
according to [2]<tHlAa] alé)rg)ve% wherein the surfactant is selected from a group consisting of sodium lauryl
sulfate, sodium tetradpgcy? éubllfg’te, sodium hexadecyl sulfate, sodium octadecyl sulfate, and a mixture
thereof, [4-8] Thé2eompositionyaecordihe tonfa]bosfhjtabevey whereinrtte Surfactant is a mixture of sodium
lauryl sulfate and polyoxyethylene.(dos) %gglgégpxypropylene (5) glycol, 25[4-4] The composition according
to [2] to [4] above, wherein the Surfactant is sodium lauryl sulfate, [4-5] The composition according to [2]
to [4-4] above, whHerelf edHtéhtof e siimad&iAtis 0.5 to 25 parts by weight,  [4-6] The composition

according to [2l4p:{4:-4] aheye.herein sententief thgsurfactant 30is 1.5 to 15 parts by weight, [S] The
composition according to [2] to [4-6] above, wherein the composition further ggmprises an organic
polymer, [6] Thélé5r?1§{j§ifil5¥ll)a?féaé‘?ﬂ‘ﬁ1§“f6p[§?‘§165\%,bﬁ\ﬂ‘r@?@i?f%@yd’?ﬁa?ﬁiﬁob%ﬁ/mer is selected from a
group consisting10f a symthetiongsin, a water soluble polymer, a gastric-soluble polymer, an
enteric-soluble Q{ngmgtr, arﬂ%@ mixture therelof, 5 7])The composition according to [5] above, wherein the
organic polymer Is a yh’tﬁe | “Fgésaml,nffgik]oﬁérgg prosition according to [6] above, wherein the water
soluble polymerig-hydroxikoropybaellloselkhydnorygrepylmethyl cellulose, methyl cellulose, propylene
glycol alginate ester, sodjymcgseinate, a carboxyvinyl polymer, powdered agar, guar 10gum,
copolyvidone, hydroxyethylmethyl cellulose, or polyvinyl alcohol, the gastric- soluble polymer is amino
alkylmethacrylate copolymiér®? or polyvinylacetal diethylaminoacetate, and the enteric-soluble polymer is
methacrylig,acid copolymgt.lgD>; purified shellac, carboxymethylethyl cellulose, cellulose acetate phthalate,
hydroxypropylmethyl cel|lylose acetate succinate, methacrylic acid copolymer S, casein, 15or zein, [7-2]
The composition according td6}-aBGlRasEEn tha Ry oty ﬁ?ééﬂ%‘?’ﬁr&fﬁkﬂ’éﬁe glycol alginate
ester, sodium caseinate’"a gashxpinybRolyraer, powdeses rgar.oguiafgpm; eapabidans,
hydroxyethylmethyl cellulose, or polyvinyl alcohol, the gastric -soluble polymer is amino alkylmethacrylate
copolymer E or Py ifiiseetat 98 diethylaminoacetate, and the enteric -soluble polymer is methacrylic
acid copolymer LD, caritxymethitethyleetulose,, cellulose acetate phthalate, hydroxypropylmethyl
cellulose acetate succinate, methacrylic acid copolymer S, casein, or zein, [7-3] The composition
according to [6] above, wherein the organic polymer is selected from a group consisting of casein, sodium
caseinate, sodium polystyréie suifonktdk25polyviriyladetiabeiethytaminoacetate, carboxymethylethyl
cellulose, cellulose acetatesphthalate, Bydrexypropyimethvl cellviose Raglate sWecinate, methacrylic acid
copolymer S, and a mixture thereof, [7-4] The composition according to [5] to [7-3] above, wherein the
surfactant is selgtéd from sodium lauryl sulfate and the organic polymer is selected from sodium
30polystyrene sulfonate, d (5] dike) cONReSitionacearding i fal 12 Mrdlabeveomhersin te surfactant is a
mixture of sodium lauryl sulfate and polyoxyethylene (105) polyoxypropylene (5) glycol and the organic
polymer is’8elected fron™$8afitim polystyrene sulfonate,

R*:[1] a hydroxy group, [2] a (C,.s alkyl)nss-amino group which may be substituted by



[7-6] The composition according to [7] above, wherein the synthetic resin is sodium polystyrene sulfonate
or a vinyl acetate resin, 5[0008] [7-7] The composition according to [5] to [7-6] above, wherein the content
of the organic polymer is 1 to 20 parts by weight, [7-8] The composition according to [5] to [7-6] above,
wherein the content of the organic polymer is 2 to 10 parts by weight, 10[8] The compaosition according to
[2] to [7-5] above, wherein the composition comprises further one or more additives which are selected
from the following additive group A: additive A: citric acid, fumaric acid, DL-malic acid, adipic acid,
succinic acid, tartaricacigplachiccieid] fvalehe aoig, ulfsnig atid;>phosphbyic.aedpsodiumyl dehydroacetate,
sodium stearyl fumaraje, steafic f-ascorhate ester,L-agpartic.agl _,g§(g<d£r1?]rlpcpg4gglj§1_18.5powder, aluminum

lactate, ascorbic acid palmlfate, aluminum sulfate, monobasic calcium phosphate, or acetyl tryptophan.
[8-2] The compdsitioerercapkéling o |8 aissvieowi s e additives diepemis. eittd acid, fumaric acid,
DL-malic acid, aglipic AcidHaeNC RaichsiRbaris agidilactic.agid, maleic acid, phosphoric acid, sodium
dehydroacetate, sodium stearyl fumarate, stearic 20L-ascorbate ester, L-aspartic acid, skimmed milk
powder, or tnonobasic c%@iﬂ?ﬁzphosphate, [8-3] The composition according to [8] above, wherein the
additive selected from thggadditive group A is sodium dehydroacetate, or skimmed milk powder, [8-4] The
composition according to [8] to %8-3] above, wherein the total content of one 25 or more additives that are
selected from the addifiVé GrouP A8 1w 28 PANE BYWLTGhT8) TRE CETRBSSRISH S8E8r8iHg to [1] to [8-4]
above, whereintthewaterdsglukiliiyaf(the substance is less than 100 )1g/mL at 25C, [9-1] The
composition according {o.[i], chpracterized in that e, dissolufion. aidis seiecied.from, e following group
30Group: citric acid, sodium stearyf umarate, etﬂacryﬂ% acid copolymer ', Sodium fauryl sulfate,
sodium delydroacdtatebstimraric asidr DbarRalic acid, stearic L-ascorbate ester, L-aspartic acid, adipic
acid, amino alkylmethagrylgig @PQW&EM%QI%% alyselalaipate ssigr. gaseiy, sodium caseinate, a
carboxyvinyl polymer, carboxymethylethyl cellulose, powdered agar, guar gum, succinic acid,
copolyvidone, dalftitsseragetate Sphitralatéondrenie aeld] dloet/kevyirarstiFesticcinate, zein, skimmed
milk powder, sorbitan triolegte, lagtic agidnadd miaum, lactate ascorbic acid palmitate, hydroxyethylmethyl
cellulose, hydroxypropylmethyl cellulose acetate succinate, polyoxyethylene (105) polyoxypropylene (5)
glycol, polyoxyethylen 9?1?/3?‘8%é¥1“3f8&“@£f’6‘?’0i| 60, polyoxyl 35 castor oil, sodium polystyrene sulfonate,
polyvinylacetal 10diethylaminqacetate; palyvinyhiatcahohymalejc.aciel mayathackylieacid copolymer S,
sulfuric acid, alﬂn&inum sulr@te, phosphoric acid, monobasic calcium phosphate, sodium dodecylbenzene
sulfonate, a viny?' 69’#?%8‘6" & vinyl acetate copolymer, sodium lauroylsarcosine, acetyl tryptophan,
sodium methyl sulfate,(s$bditavgthytbsulfate, sodium butyl sulfate, sodium octyl sulfate, sodium decyl
sulfate, sodium tetrade(qyj 1 Iylgﬁgﬁ) E’Qaqliﬁ‘n%‘gl}‘c?&ﬁa\%&}"m%?'E%ts%bé%ﬁ‘]ﬂeﬁ%gib‘l@ Qctadepyl sulfate. [9-2] The
composition according to [1], charactérized in that the dissolution aid is selected from the following group
Group: citric acid, methaepylit-acid copolymer LD, sodium lauryl sulfate, sodium 20dehydroacetate,
fumaric acig, DL-malic agid, $igayie:LcscRAaIe ester, hrashartic akid.Rdipicagido.piopylene glycol
alginate ester, casein, sodium caseinate, carboxymethylethyl cellulose, succinic acid, copolyvidone,
dioctyl sodium sulfosuttihatedeeti&aeid, aluminum lactate, ascorbic acid palmitate, hydroxyethylmethyl
cellulose, hydroxypropylmeihyl cellylosepcatatasuccinateuddpolyexysihiyletie hydrogenated castor oil
60, polyoxyl 35 castor 0il, sodium polystyrene sulfonate, polyvinylacetal diethylaminoacetate, polyvinyl
alcohol, methacrylic acid copolymer S, sulfuric acid, aluminum sulfate, sodium dodecylbenzene sulfonate,
a vinyl pyrrolidone asinpyloagetaie, copolymer, acetyl tryptophan, sodium decyl sulfate, sodium tetradecyl
sulfate, ar}cg so@ygh 89919%8%' sulfate. 30[9-3] The composition according to [1], characterized in that the
dissolution aid is selected from the following group Group: citric acid, methacrylic acid copolymer LD,
sodium lauryl sufate)ysodivmntdernymvoacetate, fumaric acid, DL-malic acid, L-aspartic acid, adipic acid,
propylene gchcgéglgi@%tgug)g\tﬁgﬂ%qlgjLémuggseinate, carboxymethylethyl cellulose, succinic acid,
5copolyvidone, diocty| sodium sulfosuccinate, lactic acid, aluminum lactate, hydroxyethylmethyl cellulose,
hydroxypropylmethy/fcelilfidsenaretais e citmbisduiair iyl ranensLefonatd i Ponwiky lacetal
diethylaminoacetgignmethassvic.agigcopolymer S, sulfuric acid, aluminum sulfate, a vinyl pyrrolidone
vinyl acetate copolymer, and sodium decyl sulfate. 10[9-4] The composition g¢cording to [1], wherein the
dissolutior &id whicH ¢ <BELrad oM S8 RoIEMiRG grotip T It BFithBISYihg a solubility of a substan ce
of the formula (I). Groupmgitriowazid, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, sodium
stearyl 15fumarate, methacrylic acid copolymer LD, methyl cellulose, sodium lauryl sulfate, purified
shellac, sodium dehydroacetate, fumaric acid, DL-malic acid, stearic L- ascorbate ester, L-aspartic acid,
adipic acid, amino alkylmethacrylate copolymer E, propylene glycol alginate ester, casein, sodium
caseinate, a carboxyvinyl polymer, carboxymethyleth%/l cellulose, powdered agar, guar gum, succinic acid,
copolyvidone, 20cellulose acetate phthalate, tartaric acid, dioctyl sodium sulfosuccinate, zein, skimmed
milk powder, sorbitan trioleate, lactic acid, aluminum lactate, ascorbic acid palmitate, hydroxyethylmethyl



sulfuric acid, aluminum sulfate, phosphoric acid, monobasic calcium phosphate, sodium dodecylbenzene
sulfonate, a vinyl pyrrolidone vinyl acetate copolymer, sodium lauroylsarcosine, acetyl tryptophan,
sodium methyl sulfate, sodium ethyl sulfate, sodium butyl sulfate, sodium octyl sulfate, sodium decyl
sulfate, sodium tetradecyl 30sulfate, sodium hexadecyl sulfate, and sodium octadecyl sulfate, [9-5] The
composition according to [1], wherein the dissolution aid which is selected from the following group is
used for mproving a solubility of a substance of the formula (I). Group: citric acid, hydroxypropyl cellulose,
hydroxypropylméthykeelllloseymediacrylio-kelky Soopolyinvs miad benethyhcelhyloseysodiuRi Tauryl sulfate,
purified shellac,_godium dehydroacetate, fumarig acid, DL-malic acid, stearic L-ascorbate ester, L-aspartic
acid, adipic acid, propylene glycol alginate ester, ‘casein, sodium caseinate, carboxymethylethyl cellulose,
succinic acid, copohidone iectylizgsaibrmyseifos ubithate, bastisdeiel lunvipunviaRiate, ascorbic acid
palmitate, 10hydroxyethylgpethys cellulose, hydroxypropylmethyl cellulose acetate succinate,
polyoxyethylene hydrogenated castor oil 60, polyoxyl 35 castor oil, sodium polystyrene sulfonate,
polyvinylacetal dl&th farmitieseatate MRk P aitoHBI ARy MOSdd copolymer S, sulfuric acid,
aluminum sulfatg, sadiymdaedecythgnzene sulfonate, a vinyl pyrrolidone vinyl acetate copolymer, acetyl
tryptophan, sodium decyl sulfate, sodium 15tetradecyl sulfate, and sodium octadecyl sulfate, [9-6] The
composition accdrdihg 't [ WHEFE tRe dissolution aid which is selected from the following group is
used for improvingra selultilitynobevisubgtance of the formula (1). Group: 20citric acid, hydroxypropy!
cellulose, hydroxypropyleethyl cellulose, methacrylic acid copolymer LD, methyl cellulose, sodium lauryl
sulfate, purified shellac, sodium dehydroacetate, fumaric acid, DL-malic acid, L-aspartic acid, adipic acid,
propylenelglycotlalgifatellestensodigmupaseinate, carboxymethylethyl cellulose, succinic acid,
copolyvidone, digctytsogium sulfpsuccinate, lactic acid, aluminum lactate, 25hydroxyethylmethy|
cellulose, hydroxypropylmethyl cellulose acetate succinate, sodium polystyrene sulfonate, polyvinylacetal
diethylaminoacétate ‘methderfieyagitteopolymer S, sulfuric acid, aluminum sulfate, a vinyl pyrrolidone
vinyl acetate copplymer, A6 sodimoseeylsulfage, [0009] 30[10] The composition according to [1] to [9-3]
above, wherein Al to A4, A6, and A7 are a carbon atom, A5 is NH, 124 is cyano, R6 and R6" are both
methyl for the substancé?gl‘fbgﬁ’fﬁe composition according to [1] to [10] above, wherein Al to A4, A6,
and A7 are=a carpoindaton AdniedHhek23 18 CyiangoR8 is a 4- to 10-membered heterocycloalkyl group or
a 4- to 10-membered hgterocycloalkyl group which may be substituted by a C3_8 cycloalkyl group for the
substance, 5[0010] [11] The composition according to any one of [1] to [9-6], wherein the substance is
selected from a<group donsisting of

S-(d-isopropyl-piperaziny XL G MEInN|sid Quore deshlusiie midbengolplearbazole-3-carbonitie;
106,6-dimethy1-8-(4-oxetan-3-yl-piperaz n-I-y1)-11-oxo0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-BCcarseipitkiye group which may be substituted by C, . alkyl group(s) which may be
9-cyclopropyletiygaydi& 8;dipathyd-B:éyoxetan-3-yl-piperazin-1-y1)-11-oxo-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile; . .

6,6-dimethy1-8-(¥-8 etk SHourit A 1) by $UBKBUE 4 By dFRgHrELEFuP(s) selected from the
15benzo[b]carbazaledscatRenitri|e{C, s alkyl),su-amino group and [2] a halogen atom(s),
9-bromo-6,6-dimethy1-8-(4-oxetan-3-yl-mperazin-1-y1)-11-ox0-6,11-dihydro-5Hbenzo[b]carbazole-3-carb
onitrile; 9-bromo-8-(4-cy®oprdpyi-piperaz n-l-y1)-6,6-dimethyl-11-0x0-6,11-d
hydro-5HbenzofisjcarbazoletB3scaibanitiiteny?@esahloro-6,6-dimethy1-8-(4-morpho

n-4-yl-pip rg'din-l-yl)-ll-gl?%ﬁ; -dihydro-5H- benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin- -y'l(;- ,6-dimethyl-11-0x0-9-prop-1-yny1-6,11-dihydro-5Hbenzo[b]carbazole-3-c
arbonitrile; 6,6,94%rinfethylty8ultmarpholin-4-yl-piperidin-l-ye-11-ox0-6,11-dihydro-5H-
25benzolblearbazoje Jucarhamtil; S-S A QIR Yo which may be
perazin-l-y1)-11-oxo0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile; 9-ethyl-6,6-dimethy1-8-(4-morpho
n-4-yl-mperidinsH{sjierl by 6.6 A0diryaro-5Hbenzo[b]carbazole-3-carbonitrile;
309-ethyny1-6,6sdimethyiid)(4:0xetandyhmpesasinnkndsd@xeié b3« hyese&iony!
benzo[b]carbazole-3-carbonitrile;
8-(4-cyc|o%%tyl-%ffﬁ@@zin-l-yl)-9-ethy|-6,6-dimethyl-11-oxo-6,11-dihydro-5Hbenzo[b]carbazole-s-carbonitr
ile; m8k6: 0~2, or
9-ethyny1-6,6-dimethy1-11-ox0-8-(4-pyrrolidin-1-yl-mperidin-1-ye-6,11-dihydro-5Hbenzo[b]carbazole-3-ca
rbonitrile; 56,6-dimethy1-11-o0x0-8-(4-pyrrolicrn-1-y p peridin-l-y1)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyc|obuty|-piperazin-1-y1)-9-ethyny1-6,6-dimetH391-11-oxo-6,11-dihydro-5Hbenzo[b]carbazole-s-carb
onitrile; 8-(4-cyclobutyl-piperazin-1-y1)-6,6-dimethyl-11-oxo-9-propyl-6,11-dihydro-5H-



10benzo[b]carbazole-3-carbonitrile;
8-(1-isopropyl-piperidin-4-y1)-6,6-dimethy1-11-0x0-6,11-chhydro-5Hbenzo[b]carbazole-3-carbonitrile;
8-(4-isopropyl-piperazin-1-y1)-6,6-dimethyl-11-ox0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile;
158-(4-cyclobutyl-piperazin-1-y1)-9-cyclopropyl-6,6-dimethyl-11-ox0-6,11-dihydro-5H-
benzol[b]carbazole-3-carbonitrile;
8-(2-tert-butylamino-ethoxy)-6,6-dimethy1-11-o0x0-6,11-dihydro-5H-benzo[b]carbazole3-carbonitrile;
9-ethyny1-8-(4-methari€Sulfonyl-piperazin-1-y1)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
20benzo[b]Carb%%%%%&?&%%"v@ﬁich may be substituted by substituent group(s) selected from the group
9-bromo-8-(4-cyc|obu’[yl-p|perazm-l-yl)- ,6-dimethy1-11-0x0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbo
nitrile; 6,6-dimethyFis8 ¢ 4iokbtamndsrpl-piperag 2] a C . alkylcarbonyloxy group,
n-l-y1)-11-oxo0-9-propyl:0.hds@iyarQ-aldhenzolbjcarbazole-3-carbonitrile; and
259-ethyny1-6,6-dimethy1-8-morpholin-4-y1-11-o0x0-6,11-dihydro-5H-benzo[b]carbazole- 3-carbonitrile.
[0011] [11-%] THe cHMPBEIIBRBCcording to any one of [1] to [8], wherein the substance is selected from a
group consisting4efy(0),6 Hctimethydn8-(1-oxetan-3-yl-piperidin-4-ye-
3011-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, (ii) 8-(4-cyclobutyl-
piperazin-1-y1)-9-cyCloploBy 128 B dimethyl-11-0x0-6,11-dihydro-5H- benzo[b]carbazole-3-carbonitrile,
(iii) 8-(4-cyclobutyt-piperazirycirbyiytSrathyl-6,6-
dimethy1-11-0x0:6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, and (iv)

9-ethyl6,6-dimeﬁ71§/f]}:8l'-'i3- %?%ﬂrg}r%-rﬁl@l-piperidin-l-yl)-ll-
0x0-6,11-dihydré-5Hbenzbiblcararote-Bxcdrbonitrile. 5[0012] [11-2] The composition according to [1] to
[11-1] above, characterizeg dnjthat the content of the substance is 1 to 50 parts by weight. [11-3] The
composition according to [1] to [11-1] above, characterized in that the content of the substance is 3 to 30
parts by weight=1011% -4 FPRey teripaditibrmacks ragHe DY ty JaraBBveswherein the weight ratio between
the substance ang-thesyrfagiant is 1: 0.01 to 1: 25, [11-5] The composition according to [2] to [8] above,
wherein the weight ratio between the substance and the surfactantis 1; 0.05to 1: 1, [11-6] The
composition accotdih {6 (BT IS P aBe%e e S e kR gt Yt sistutWerhtiig Yubstance and the
organic palymegsids 240l koR0hd kiouf] chhesecamppsiiion.accasdingtp, [9] ia[11-6] above, wherein the
weight ratio between the sybstance and E?e rgani lymeris 1: 0.25to 1: 1, [11-8] The composition
according to [8]34/1(()(){?;?[Ei Ié?ﬂ(%\rloe%pv?/lllﬁde?r”ﬂi% h’éa?/lfr%féllgrll%ft)%oﬁ%tween the substance and the total amount of
one or more additives 8&lected from the 20additive group A is 1: 0.02 to 1: 20. The present invention
further_includes <tﬂea%52_x ects, };}§a}‘ (I)I&\&.y %)%LA phar_maceutical f_ormulation_ comprising the composi_tion
according to [1] to [11- 8], [13] pharmaceutical formulation according to [12] above, which is an
orally 25administrabledtvimatation, [14] The pharmaceutical formulation according to [12] above, wherein
the orally agministraple.fogmuation is a solid formulation, and  [15] The pharmaceutical formulation
according to [13] above, wherein the orally administrable formulation is a tablet, a capsule, a granule,
powder, a pill, & Watér seiible30EHIASSIUP MU e a S8 SBEASIOR f6P*SEPSitinistration. [16-1] A
dissolution aid consistingh@faasubstance selected from the following gr oup for use in the improvement of
a solubility of a substance of the formula (I). Group: citric acid, hydroxypropyl cellulose,
hydroxypropylmethyf el LBt RaaRiIH Uilﬁile}\),yrl?fyedt‘i%ﬁf‘,|g3r/?|13,p%§’£id copolymer LD, methyl cellulose,
sodium lauryl sulfate¢ Spikyfiechshddlacrsadium dehydroacetate, fumaric acid, DL-malic acid, stearic L-
ascorbate ester, J.-aspartic acid, adipic acid ino alkylmethacrylate co r ropylene glycol
alginate e%%er, é’jzea”l%, %J(?fﬁlr%m%grggi%a%[reo,cécrcoglr%?%/%}%g i?@?ﬁﬁr% Séuarsﬁ%%gr)n%ﬁfléﬁ& cellulose, powdered
agar, guar gumgmueeinie acid, copolyvidone, cellulose acetate phthalate, tartaric acid, dioctyl sodium
sulfosuccinate, zein, sskimmed, 19milk RRWIERLSerbitan trioleate, lactic acid, aluminum lactate, ascorbic
acid palmitate, hydroxy%gpylmethyl cellulose, hydroxypropylmethyl cellulose acetate succinate,
polyoxyethylene (105)polyoxypropylene (5) glycol, polyoxyethylene hydrogenated castor oil 60, polyoxyl
35 castor oil, sodiumpelystyrapessulfonate, polyvinylacetal diethylaminoacetate, polyvinyl alcohol, maleic
acid, methacrylic acid coPonmer S, 15sulfuric acid, aluminum sulfate, phosphoric acid, monobasic
calcium phsphate? Sodifitr i SHERYBSA 2B S UEHALE, B (’/Yﬁﬂﬂxﬁﬁﬁo&ﬁ&?gne vinyl acetate copolymer,
sodium lauroylsarcosine;)acetyl toyptephan haediyooamstby) stiiptehisodismeaimylisuiateosodium butyl
sulfate, sodium octyl sulfate, sodium decyl sulfate, sodium tetradecyl sulfate, sodium hexadecyl sulfate,
and sodium octadecyl sulfate, 20[16-2] A dissolution aid consisting of a substance selected from the
following gr oup for use in the improvement of a solulblility of a substande of the formula (1). Group:



citric acid, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, methacrylic acid copolymer LD, methyl
cellulose, sodium lauryl sulfate, purified shellac, sodium 25dehydroacetate, fumaric acid, DL-malic acid,
stearic L-ascorbate ester, L-aspartic acid, adipic acid, propylene glycol alginate ester, casein, sodium
caseinate, carboxymethylethyl cellulose, succinic acid, copolyvidone, dioctyl sodium sulfosuccinate, lactic
acid, aluminum lactate, ascorbic acid palmitate, hydroxyethylmethyl cellulose, hydroxypropylmethyl
cellulose acetate succinate, 30polyoxyethylene hydrogenated castor oil 60, polyoxyl 35 castor oil, sodium
polystyrene sulfemate Riolyvinylacetal diethylaminoacetate, polyvinyl alcohol, methacrylic acid copolymer
S, sulfuric acid, alumingkm sulfate, sodium dodecylbenzene sulfonate, a vinyl pyrrolidone vinyl acetate
copolymer, acetyl tryptophan, sodium decyl sulfate, sodium tetradecyl sulfate, and sodium octadecyl
sulfate, [16-3] 761iﬂ%ﬁoflaﬁakﬁmwwﬁ@@ﬁ@mtéﬁwmeeesél@et@w%om the following gr 5oup for use in
the improveme&gpfd@gQWpr{pé@uﬁybstance of the formula (I). Group: citric acid, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, methacrylic acid copolymer LD, methyl cellulose, sodium lauryl
sulfate, purified Shél ‘c*,%mﬁ%@éﬁ%m@t&@“ﬁim‘&?@éa&@@fﬁ’&@’acid, L-aspartic acid, adipic acid,
propylene 10glyaslalginate asieryisediwsupcaseinate, carboxymethylethyl cellulose, succinic acid,
copolyvidone, digctyl sodium sulfosuccinate, lactic acid, aluminum lactate, hydroxyethylmethyl cellulose,
hydroxypropylmethy-ceilife HeBYAR Yiccinate, sodium polystyrene sulfonate, polyvinylacetal
diethylaminoacetate smethaseylicratidtcopalynien Sosplfliiit acichealuminuwmbsulfate, eoxdmyl’pyrrolidone
vinyl acetate coggl){1 erhﬁ(lnldsu][%%o iyorlrg decyl sulfate. [Effect of the Invention] [0013] The composition of
the present invention i'rgnprgves Solubil /, oral absorbability 20and/or absorbability in blood of the poorly
water-solubile or¥vatkydnspluble. tetracyclic compounds having an ALK inhibitory activity which are useful
asa prophylactigggng/@g_“t)h gg ic agent for cancer, depression, and cognitive function disorder. [Brief
Description of the Drawiggggﬁl 14] 25[FIG. 1] It is a graph to compare the effect of the additive amount of
sodium lauryl sulfate oR 'thél&otiginey sprd B ampalingreeen oG jagds 20graph to illustrate the effect
of various cellulose polymais pin theosalitbili af the feRmBound SR hydrechiards sallp, [FIG. 3] Itis
a graph to illustrate the effect of the additive amount of hydroxypropyl 30cellulose on the solubility of the
Compound F6-20lidratHITiECHE G, 4] Itis a graph to illustrate the solubility of the Compound
F6-20 hydrechloride salkbwhen soditimdadndculigtexapaipydroxypropyl cellulose are blended in. [FIG. 5]

It is a graph to compar é?e effect of the manufactyri tho? on the solubility of the Compound F6-20
hydrochloride salt. [I@l 2 é] 12 |lso a egIPaerﬁrH[%eltﬁﬁ)é: ra él]l%lg;g??é% °ot the ddditive amount of sodium lauryl
Ssulfate on the solubilitysoh thes@éppoundifes:2oyhesyate.salt. [FIG. 7] It is a graph to illustrate the
solubility of the Compourqqglﬁtglgg) mesylate salt when sodium lauryl sulfate and hydroxypropyl cellulose
are blended in. [FIG. 8] It is a graph to illustrate the effect of SLS and polyvinyl pyrrolidone on the
solubility of the Compdifid B4-8kydrectoritéiganoristabsi0[Fi &, 9] (Fis digtaphradiifustrate the effect of
SLS and pelyvigyl Byl i il 4-8 mesylate salt crystal. [FIG. 10] Itis
a graph to iIIustgathEﬁé%ﬁfgjgﬁggfggzgﬁl %%?F%@s%{ﬁj%%ﬂ%%ﬁhe Compound B4-8 sulfate salt crystal.
[FIG. 11] It is a graph to Tti$tfate the effect of SLS and HPC on the solubility of the 15Compound B4-8

L-tartrate salt crystal. [Blpa 2] dikgsai@iaphdopilusirate,theseffackf 5l ansdtRC on the solubility of the
Compound B4-8 phosphate salt crystal. [FIG. 13] It is a graph to illustrate the effect of polyoxyethylene

(105) polyoxypropylend (5)'df/&51SH tHESSISHIHE) 'oF 1R BB AN EB 4 hydlsEhishyE SAlt crystal.
20[FIG. 14] It isgeograph to illustrate the effect of polyoxyethylene (105) polyoxypropylene (5) glycol on the
solubility %f the Compourrlllg@%;g mesylate salt crystal. [FIG. 15] It is a graph to illustrate the effect of SLS
on the solu%ility of the Compound F6-17 hydrochloride salt crystal.  [FIG. 16] It is a graph to illustrate
the effect of SLS on the Baldbilitlp afithbcCdmpaund 2BFG:4 Tervresydrtékshitionystal. §PIG. 17] It is a graph
to illustrate the @,ﬁlggg]%§é_§l@ggtp(p,!§f\@yl(£¥f%%&?fgg on the solubility of the Compound F6-17 mesylate
salt crystal. [FIG. 18] It'is a graph to illustraté the etfect of SLS on the solubility of the Compound F6-17
maleate salt crystal. 30fFIGC1o)ienslayept whillustrate the effect of SLS and polyvinyl pyrro idone on the

solubility of the Compquigdh E6; ditlistattratasallerystal-may be substituted by halogen atom(s);
30

R’ is selected from the group consisting of:

12



[FIG. 20] It is a graph to illustrate the effect of SLS on the solubility of the Compound F6-17 citrate salt
crystal. [FIG. 21] It is a graph to illustrate the effect of SLS on the solubility of the Compound F6-17
malate salt crystal. 5[FIG. 22] It is a graph to illustrate the effect of SLS on the solubility of the Compound
F5-46 hydrochloride salt crystal. [FIG. 23] It is a graph to illustrate the effect of SLS on the solubility of the
Compound F5-46 mesylate salt crystal. [FIG. 24] It is a graph to illustrate the effect of SLS on the
solubility of the Compound 10F5-51 hydrochloride salt crystal. [FIG. 25] It is a graph to illustrate the effect
of SLS on the solubilitylot ther@ompound F5-51 mesylate salt crystal. [FIG. 26] It is a graph to illustrate
the effect of SLS, poly%%e@ﬂ%? g@OQ@wHBﬂyﬁé propyviene d(§i2| glycol, andspoly(sodium 4-styrene
sulfonate) on the solubility of 15the Compound F6-20 hydrochloride salt crystal. [FIG. 27] It is a graph to
illustrate the effect of aRcomibationcbBl Sanel Porbxyethylarecidskpelgsrptepyiene (5) glycol on the
solubility of the GompayRdER:2QAyHrachipride gailt @g¥§@dﬁgﬁéﬂg‘§] s @ grapkyta.dllysirate the effect of
a combination of SLS and poly(sodium 204-styrene sulfonate) on the solubility of the Compound F6-20
hydrochloride sBitEhy<tan fEREM261%As a graph to illustrate the effect of a combination of SLS,
polyoxyethylene (105) polypxyrropylene ) plycol..anddaml(sediusm 4rstyrene swioaate) on the solubility
of the Compound F6-20 hydrochloride salt crystal. [FIG. 30] It is a graph to illustrate the effect of amount
of SLS on the sSIlBIfY ¥ the?28formulation of the Compound F6-20 hydrochloride salt crystal containing
polyoxyethylene (105) oiyoxyirepyiene (@)iglycol endopalyésodicrnod sty aie sulfonate). [Mode for

Carrying out the Invenﬂ@m {EO?] 3&T1 e term "phar ceﬂtic? Y acee &'}ple carrlietﬁ; s used in the
present specification, means oné ‘or %%"rgéaglnclrcué %B’I’E%glid or #qu?aq %ﬁ%r dilients or yer%é%lﬁsulating
9B1

substanceswhichidrasuitabletforcd dministrationo a mammal. The term "acceptable”, as used herein,
means that the mgreqllﬁm:s [q)f JQS,BC&QF&%I'QJB@[E&?PQM% %-QEIH&IQH%Q{QJ&MBQ@%?&&BJEN compound,
and with each other, in a manner such that there is no interaction which would substantially reduce the
pharmaceutical efficacy ®f5the:composition under ordinary use situations. Pharmaceutically acceptable

carriers should, of couysg, bs, efksuifficiaptlyniigh Uity sund.sufficisptlyJew toxicity to render them suitable
for administration preferably to an animal, more preferably mammal being treated. [0016] 10The

"dissolution aid" used M the iGresehtImvertBriTht(Gaed s SurdBiahe 4R WPEAR&ESlymer, and a pH
adjusting agentsettiniandySpeciic exapiples thereabarenthe.gubstancesigivernip wiatlenzybelow. Preferred
examples thereof include %asein, sodiuHva:zﬁﬁ]irlate S irn(n]ed mi(I)tF owder, sodiurEJauryl sulfate (herein

below, also referred to a5 1 85 dioctyl sodium stiffosuccinate, pi &‘x‘i}i A0 5tear4te) Sorbitan trioleate, 15

polyoxyethylenéyd05)xpbiyekypropyléfie (5) ghydtoly pdiyaxyethylene hydrogenated castor oil 60, polyoxyl
35 castor oil, lauromacroggl, sgdium lauroylsarcosine, sodium tetradecyl sulfate, sodium hexadecyl
sulfate, sodium octadec;/l sulfate, sodium methyl sulfate, sodium ethyl sulfate, sodium butyl sulfate,

sodium octyl sulfate, sBdiufi]dcylcsaifalie)] aivdrsEdiufn edtatyibend brierwyfopkte 2000017

According:to thes present.inyention, the dissolution aid may be used in combination of two or more types
that are mixed at an appropriate ratio. Particularly preferred is a surfactant. In the present invention, when
two or more dissolutiofPaids arélisdy ! g&8P25combination, preferred examples of the combination of
dissolution aids includesgconahinationefsedite dauny swiate and.polyoxyethylene (108)
polyoxypropylene (5).glycol and a combination of sodium lauryl sulfate and sodium polystyrene sulfonate.
More preferred €Xamptes include a combination of sodium lauryl sulfate, sodium polystyrene sulfonate,

and polyoxyethylene (R05) pelyoxyiasopyianeh(d) glycelsd3eixadtplestof Gadivvargblystyrene sulfonate
include CAS (Chemical Abstract Istration number of 9080-79-9 (a catjonic.exchange resin wherein a
Sulfonic adet oI AR TS Rt e oT SR AR St i L e or
sodium, as defigednirvRhbrtacdpbeifof Japamristh Cevidedyedition) @and.poly(sodium 4- styrene
sulfonate) [CAS registia{igp number.of %ﬁ%%{%ﬁ;&s@shﬁﬂ%@}obﬁ@‘&m}?ﬁ@?d by polymerization of
4-ethenylbenzene sodiuggin su ?onate], and poly(sodium 4-styrene 5sulfonate) is preferable. [0018] The
term "surfactant” indic&tesl bl aliHseaneewiieR 4B e BPhlid FdpHInEY§HBpYa#id a: Kytirothebic group in a
molecule. The syrtactantineludas,an gg&igﬁwf@p&mgng@ﬂggpﬁiqgjg surtaesant- B The ionic surfactant

means an ionic surfactant which dissociates to give an ion (i.e., an atom or an atomic group having a
charge) when it is dissER&T i WatEP ISP b tHe Cha g8 T gERErRdYdn; i1 lonic surfactant is
further classifiegr#fgsgn anionic surfactant, a cationic surfactant, and an amphoteric surfactant. According
to the present invention, a non-ionic surfactant and an anionic surfactant are preferable. 15Examples of
the non-ionic surfactant include sugar ester type surfactant such as sorbitan fatty acid ester (C12_18),
POE sorbitan fatty acid ester (C12_18), and sucrose fatty acid ester; fatty acid ester type such as POE
fatty acid ester (C12_18), POE resin acid ester, and'POE fatty acid diester (C12_18); alcohol type such
as POE alkyl ether (C12_18); alkyl phenol type surfactant such as POE alkyl (C8_12) phenyl ether, POE
dialkyl (C8-12) 20phenyl ether, and POE alkyl (C8_12) phenyl ether formalin condensate;



polyoxyethylene polyoxypropylene block polymer ether; alkylamine type such as POE alkylamine
(C12_18) and POE fatty acid amide (C12_18); bisphenol type surfactant 25such as POE fatty acid
bisphenyl ether; polyaromatic type surfactant such as POA benzylphenyl (or phenylphenyl) ether and
POA styrylphenyl (or phenylphenyl) ether; POE ether and ester type silicon and fluorine-based surfactant,
and; plant oil type surfactant such as POE castor oil and POE hydrogenated castor oil. Preferred
examples include polyoxyl 40 stearate, sorbitan trioleate, polyoxyethylene (105) 30polyoxypropylene (5)
glycol, polyoxyethylenéhydyagenated castor oil 60, polyoxyl 35 castor oil, and lauromacrogol. [0019]
Examples of the anion @gr@cﬁ%@%@gu ’sulfate type surfactant such as alkyl sulfate (C12-18, Na,
N1-14, alkanolamine), POE aﬁ<yl ether sulfate (C1248, Na, alkanolamine), POE alkylphenyl ether sulfate
(C12_18, NH4, alkanolahire (CEy "POE8heneginterstynyD istreenyk (@iiplrerypipheieyD wtivér sulfate (Na,
NH4, alkanolamj )geQ@Ayt%%gﬁgy@ggl,kwoqﬁ(lgﬁpxypropylene block polymer sulfate (Na, NH4,
alkanolamine); sulfonate type surfactant such as paraffin (alkane) sulfonate (C12-22, Na, Ca,
alkanolamirie), AOS (14 216l°Rf 2HiRanolamine), dialkylsulfosuccinate (C8_12, Na, Ca, Mg),
alkylbenzene sulfonate (G412 Nak@a, MeniNlldpatkydamine. alkanabdamine od@eyatohexylamine), mono
or dialkyl (C3_6) naphthalene sulfonate (Na, NH4, alkanolamine, Ca, Mg), naphthalene sulfonate
formalin condensate (Né?%i—?ﬂf; alkyl (C8_12) diphenyl ether disulfonate (Na, NH4), lignin sulfonate (Na,
Ca), POE alkyl (C8_12) phanylatithesrseiftnate iNamandRo Eiatkyh{Ok2ulBhetthey gulfosuccinic acid half
ester (Na); carba%gﬂi%dggrinqn%/a%%us Srfa(:tant such as fatty acid salt (C12-18, Na, K, NH4, 15alkanolamine),
N-methyl-fatty acid Sarcocinate (’&2-18, Na), and resin acid salt (Na, 1(); and phosphate type surfactant
like POE alkyl (C12_18)nefther-phosphate (Na, alkanolamine), POE mono or dialkyl (C8 12) phenyl ether

phosphate (Na, alkanqlg?;gqg_)g, NOERenzY, (Qnstyryhated ghenyl (or phenylphenyl) ether phosphate (Na,
e

alkanolamine), polyoxyethylene polyoxypropylene block polymer (Na, 20alkanolamine),
phosphatidylcholine pHéspHatidyhétharslitambogetitninkyanaarkgrrCs42) phosphate. Preferred
examples include monoalkylsulfate such as sodium lauryl sulfate, sodium tetradecyl sulfate, sodium
hexadecyl sulfate, and sodium octadecyl sulfate, dioctyl sodium sulfosuccinate, sodium lauroylsarcosine,
and sodium dodecylberZEhE EU#EHte. 25[0020] The organic polymer indicates a substance having
molecularweight of at (egstil:00Q:a06 the skeleton mainly composed of a carbon. The organic polymer
includes a protein deri ??ﬁ from an animal o}rl.ahplan{), pol tstatccbi1 arides, sxntﬂectic resin, and the like.
30Specific examples o é o‘r‘@%‘ln?éyp%ﬁ}l erincitide ep%‘fi/sla{lc% rides’stch as hydroxypropyl cellulose
(herein below, also reférfed o lagibiR @)upytioxypiropytntetiyy kroallilds €, mettiyroeluldge, propylene
glycol alginate ester, pawdarad agar, ghiar.aum. zein, and fydroxvethyimethyleluloge, 4 synthetic resin
such as a carboxyvinyl polymer;, pofyvmy alcohol, or a vinyl acefate resin, and sodium polystyrene
sulfonate, and phospHotuEPrbteivsiEras ersuinand Sodilns cadéimatebEalmringtiezsrganic polymers,
those having watessolubility,Qf b 9th00. gy ighen e calledivater solulia.palyner, sngcific examples
thereof include hydroxypropy! cellulose, hydroxypropylmethyl cellulose, methyl cellulose, propylene glycol
alginate ester, SHARIHY caseinate, a carboxyvinyl polymer, powdered agar, guar gum, copolyvidone,
hydroxyethylmethyl cellulpse, @nd polyvinyl alcohol. 10Among the organic polymers, those soluble under
acidic condition of pH 1.2 to 3.5, which is the pH of gastric juice, are called gastric-soluble polymer, while
those quickly soluble at erit%?i%%!ﬁlag)]?oéytér%uﬁ’r%r RIS GREETEERI B Bolymer. Examples of the gastric
soluble polymer include@minaalkyimethathylate copolyimercbowandpolywinydacdetaldigihylaminoacetate,
and examples of the enteric-spluple pagl r 15includ thacrylic acid.copolymer LD (emulsion),
methacryligc):‘!sacié_é(())([?)(())_yan(APre K %%%fﬂ%?cﬁ é}ﬁ‘gﬁa%?u g%jg@zrik:‘[ﬁ%? {/a(r;%e ol églfpgé llulose acetate phthalate
(cellaphate), hydroxypfapylfietiid selivipbeyaretatehsihicuin dtesubsgein, tardleeinaf@@21] The pH adjusting
agent indicates a substance Whigh NG tiePH.otatseliian wihaddiionphap.agid agent oran -
alkali agent so as to improve the solubi ity of a poorly water-soluble substance. The pH acfjustlng agent is
appropriately selected aBE6rfiidg to the property of a substance to be dissolved. For example, in case of a
basic poorly water-solyblg.stRSianea A @gjg{)mtﬂ@p@@glﬂ@@dj@g@@@m%&gﬁ@g@@idic and to improve
the solubility. 25Examples of the pH adjusting agent include adipic acid, citric acid, trisodium citrate,
gluconic atid, s%faﬂ%ﬁ)’gluconate, glucono deltalactone, potassium gluconate, succinic acid, monosodium
succinate, disodium sucginate,2sodium acetate, L-tartaric acid, potassium hydrogen L-tartrate, sodium
L-tartrate, DL-tartaric acid, potassium hydrogen DL-tartrate, sodium DL-tartrate, sodium
hydrogencarbonate, potassium 30carbonate (anhydrous), sodium carbonate, carbon dioxide, lactic acid,
sodium lactate, glacial acetic acid, disodium dihydrogen pyrophosphate, fumaric acid, monosodium
fumarate, DL-malic acid, sodium DL-malate, phosph tic acid, monobasic potassium phosphate, sodium
dihydrogen phosphate, dipotassium hydrogen phosphate, and disodium hydrogen phosphate. Preferred
examples include an acid agent such as adipic acid, citric acid, 5gluconic acid, glucono deltalactone,



milk powder, sodium lauryl sulfate, sodium tetradecyl sulfate, sodium hexadecyl sulfate, and sodium
octadecyl sulfate. [0023] The term "orally administrable formulation” indicates a formulation which can
15be administered orally. The oral administration means that the formulation is swallowed to enter a
gastrointestinal tract, and the active ingredient is absorbed mainly in an intestinal tract. Specific
examples of the orally administrable formulation include a solid formulation such as a tablet, a capsule, a
liquid, powder, a troche, a chewing 20formulation, granules, a gel formulation, a film formulation, and a
spray formulation as welhag @ liqiliid) fermutatiofonixamyples of the liquid formulation include a suspension,
a liquid, a syrup, and an elixip, These formulations can be used as a filler for a soft or hard capsule, and
as a carrier, water, ethanol, polyethylene glycol, propylene glycol, methyl cellulose, or suitable oil, and
one or more emulsifyirngsagéntodfdiembesdspersding 25age hetaies yénbndiyosddraprhiemore, the liquid
formulation can.be preparad.dey exampie Ly jssplving solid state pharmaceutical formulation, for
example, an individually packaged pharmaceutical formulation, in water, etc. [0024] In the present
specification, the term 6%86111Vd%}fié‘\?(éi‘ﬂ;%%ll}illtﬂ’@%’ﬂ'ins.oluble in 30water" indicates that the solubility in water is
less than 100 Jiginotzy preferably less than 10 Jig/mL at 25C, for example. The solubility can be determined
according to a method well known in the art, In the present specification, the expression "water
solubility is impfolete TR RHSERE S RbIRAPH FASS R AR YR LS S tod mtostingl fuid
of human, is imprpledcGgesificallyciriickoates thatdhelsoditbilitysisfintreasadin-hsignifieant sense
(p<0.05) when gn'll'o-tecsgdsfé:&grrlited out for a comparative example. Similarly, the expression "water solubility
is improved in S|gn|1%|lcanf senseé" indicates that the solubility is increased in significant sense (p<0.01)
when a significatl thferemns itest iscoadnied ol Ginllalriycthehesqrebsionfaviaters soledbility is improved in
particularly signfigag &H?@Sn'{fQiﬁgtgﬁﬁﬁf%Jf&?l?gé?%g],'%@d?ﬁ%%?e%ﬁ?e,s&%ﬁ'&ﬁ%ﬂi@%f‘s‘a (P<0.001)

when a significant difference test is carried o In the present specification, the term "ALK"

indicates "a recRPIRHHY Ko S10e) ARS8 RIS Sifeem & M FRlpRad TR} KAD kB Y KTASRBEfhd belongs to an

insulin receptordamilyil d®lpuihexpresentispetificationcthe substaneaivreRiasentedpy the Formula (1) or

specific chemical name means a compaound represented by a certain structure, the salts, or solvates or

prodrugs theregPdivm ]I?P’Eﬂ%lsﬁFé%%ﬁ‘PéB@b‘i‘??cda‘ﬁ%ﬁé’ frazein v HansleArdd M medherefiuorine atom, a

chlorine atam, a4brpmieecatpoditan dindatenanrd helike:, Accasaing tathewpressatk2@invention, when

the halogen atotm iS a substituent roy for ap.aro atic carbon rin romatjc hete QS cle and the like,
m oa% \ et é{lo

an
om a group consisti 0noa ullate, sqrpitan trlolega’te olyo lene .
the preferred hafogenga?oﬁw mclu Jorme’atom, a Chiorine atsm aht’a bromine . According to

the present inventienyprhpyldhe(hpgbgeh ptbroxis:thgabstifuertegrod-fistoani 6Ky bghouylorsa group which
comprises the %'MP&?E#S&%I B ‘é’fl‘t%gu%% e,(‘?ogf%l%'ﬁ%’ RG], WisAlrated carbocycle,
25unsaturated heterocycle and the like), the pretferre alogeﬁ,atom includes a fluorine atom. Specific
examples theredidpeilidazangisiérotisetty bk grotpcahsestafluoroethyl group, a heptafluoropropyl group, a

nonaﬂUOV%UW'[&rﬂuﬁlea&Eﬁbb@_f%H%@wﬂ@ MRy %Q@P&Bﬂb@@ﬁé@%&g Q¥R ANePtaflueropropoxy group,
a nonafluorobutoxy group, a trifluoroacetyl group, a pentafluoropropionyl group, a heptafluorobutyryl

group and a 30 HYRAMIBHBSERtEHBYCGFeaR I0BPE] sulfaterprdivm o tiBismediéia monovalent group
which is deriveg gy demoNimgaRydane &iindiogamatamsfiernadingaier branched aliphatic hydrocarbon
having 1 to 8 carbon atoms. Specific examples thereof include a methyl group, an ethyl group, an
isopropyl groupi%%ﬁﬁ %ﬁﬁ?l&ﬂ%‘ﬁﬂf@ Eﬂiﬁl f QX7 SR AESEERY §rd0E E Ebutyl group, a
pentyl group, anfisofientygsd s a3 giohethydthytpyl(gooupeladrexdgienpa gy«imethyl hexyl group,
a 1,1-dimethyl roup, a heptyl group an tyl group. Preferably. it is a Ci_6 alkyl group, more
preferably%té]Ch‘fs %ﬁ@%%ﬁ&%ﬁ”@n@% %}ﬁgpa %@%gﬂﬁy gFéﬂB%ens eire/(fet'crlln&ﬁls%c%}ren preferably a
C1_3 alkyl groupuiy0f0U2(] The "C18 alkyl group which may be substituted" means an unsubstituted
C18 alkyl groun 5 p1&hs AllYLIIGHR QfWRICH B IRASE ANBSUALEN AIBM-ANNE AL AEAUP Is substituted
by a certain substituent group. When two or more substituent groups are present, each substituent group
may be the sanmeot Giffe Rt PEraath other. In 15addition, the alkyl group may be substituted by a
cyclic substituepf_graup tbrguahishsriGhrne, Preferabiyapbis a/fckei8 alkuBraur-wiiehimay be
substituted by certain 1 to 3 substituent group(s). [0028] The "C2,8 alkenyl group” means a monovalent
group whegin & least bhee8pBB M58 Hond (two adjacent 5P2 carbon atoms) is comprised in a linear or
branched aliphatirThydiaaaskiongreaspdnavio@? tto] 8 cpabon attorsindpesifigpexderpiashef the C2_8 alkenyl
group include a vinyl group, an allyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl group, a
2-butenyl group (including both cis and trans), a 3-butenyl group, a pentenyl group and a hexenyl group.
Preferably, it is a C2_6 alkenyl group, 25more preferably a C2_5 alkenyl group, still more preferably a
C24 alkenyl group, and even still more preferably a (5%_3 alkenyl group. The "C2,8 alkenyl group
which may be substituted” means the unsubstituted C2_ 8 alkenyl group as defined above or a C2_8
alkenyl group of which at least one hydrogen atom on the alkenyl group is substituted by a certain



5[0029] The "C2,8 alkynyl group” means a monovalent group wherein at least one triple bond (two
adjacent SP carbon atoms) is comprised in a linear or branched aliphatic hydrocarbon group having 2 to 8
carbon atoms. Specific examples of the C2_8 alkynyl group include an ethynyl group, a 1-propynyl group,
a propargyl group and a 3-butynyl 10group. Preferably, it is a C2_6 alkynyl group, more preferably a C2_5
alkynyl group, still more preferably a C24 alkynyl group, and even still more preferably a C2_3 alkynyl
group. The "C2,8 alkynyl group which may be substituted” means the unsubstituted C2_ 8 alkynyl
group as definedbabove an ar@@idpalkyryl group of which at least one hydrogen 15atom on the alkynyl
group is substit y.a certain s ' . or . itue S are present,
each su bstituentlg g?c}f% 5 %n@?st?eg&de%g%%%ggé gil[%%\r/}\ét\;?]glr% Ee\{%%%e g%%ﬁ?“fﬁ%?dﬂ%ﬁ%%g gsai)ngle-bonded
carbon atom méybe substitatedtg afeyalicnilsstsieatgreupetibbugiyaspireboittseblerably, it is a

C2_8 alkynyl graypyupich may 0& RRSHIKRL PYaer Rk - dendrsuiostituent group(s). More preferably,
there 20are 1 to 3 substituent groups for a C2_6 alkynyl group and a C2_5 alkynyl group and 1 to 2

substituent grolps T LEROHIGNGRA GRS, [[IGE0Y TR oS e eBunanyritip® hieaihetisn aliphatic

hydrocarbon graymin cyclic form. Preferably, it includes a C3_6 cycloalkyl group. Specific examples

thereof 25include a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a

cycloneoty groul Lrha IRl e Byt I ST A BN "3, 3 cyeloatio

group which may de-sypbstitutelilmednsliihe propubstityied |Gl s8, ayaloakalldostpagydeiined above or the

C3_8 cycloalkyl grrc%llglin which one or 30 more h)‘/ldrogen atoms are substigg}g&iﬁ%% a certain substituent
a

group. When there areg[{/r\l/%)teo?sﬁ@lrérsé) substi sueénriattegroﬁaﬁs?x ach sibtitteht V(j’roup §i Be the same or

different from eaei.otTely Prsiarahigrot ysthy@s:tgy bydiobtksy grodpvweiichcaiay: Be sedtstituted by certain 1
to 3_subst|tuentsg[9&pgh§)| [QQ%LLE&% %ﬁ}ﬂn%ﬁ&[&‘?m@%%l &t&rﬁ%’%%%}ﬂ}%ﬁ’é{&f means a saturated_or
partially Sunsaturated e¥erocycllc group which consists of 4 to 10 ring-constituting atoms and comprises
1 to 3 hetero atéifigtiiatiapecsdlectad Ho oIS ARy IR PTHE¢HdteRs Eycyamk§t g restns ¥l ™Hea monocyclic, a
bicyclic or a spippeyelicipe-helgasyiasieh araurd sRpecific examplesstheseef include an oxetanyl group,
a tetrahydrofuryl group, a tetrahydrothienyl group, a tetrahydropyranyl group, a pyrrolidino group, a
pyrrolidinyl 10gFSHp AR BRI bolBost AfSETHEF grbu R ahpipeia 2 YRS pig@iainyl group, a
morpholinosgrodpzé@nmorpholinyl group, a tetrahydrothiopyranyl group, a thiomorpholino group, an
imidazolidinyl g 1,3-dioxadinyl group, a tetrahydropyranyl group, a 1,3-digxadinyl group, a
12.5.6-tetrany oLy AT GO B R SORSAor S ars e e,
1,4-dioxa-8-azapspivtid SldedanyingtoupePrefenabhyscinigeaadeaiibioy Simepohened fstéeosi/cloalkyl group,

more preferabl - 19 B-membere Vli]ot |0 kv . 'I;)h 7410 10 bered
heterocydoamyy*fg;a‘rb%%? 1R a‘;?be JRraieaion arougs LAGRL. o ARG BARAT

stitute eans the unsubstituted 4-to 10-membered
heterocycloalkyasioepsels definbnabevesro20ey Ynabacoyine siretea hidieroryrioatiddegroup of which at
least one E'Mdro&%&ﬁ%ﬁh@&éﬁ@ehﬁi&'iH@éﬁl@ﬁéklébgﬂ%BJ%&?%M&Q&M@ &8&"@%&%91%?%!“ group.

When two or more substituent grou&s are present, each substituent group may be the same or different

from each othefFfRFIBNEONIcthE! SR PRGiet) tTIcRCRRS Ehatbsthvder vy P ¥RF@Yubstituent group

through a spiro koasPreterabiicihiscafctiactPinembemd rehsterssyclaalkyl group which may be
substituted by 1 to 4 T%%rtain supstituent 8group(§6)l.1 More p%efera ly, there are 1 to 4 substituent groups for

a 4- to 8-membered hiStEPERASIHAIGTGISU AnkfhaRs s s BN Yatis 8y WPd 4.5 Hembered
heterocycloalkyfrgrow prodfhemdherguliktiteen s gdaup dsseinaox e @liaupy diyeoxee groispstenay bind to the
same sulfyur atom, When a quaternary. ammonium,salt is for twp 30alkyl groups may bind to the
irogen attm. T Lt 4 I R B R i
examples of thel@B:140, aryrgrpenonnthete cphdpd spadafp sacturap tlatiagrplipaanid-ep2yraphthyl group.
[0033] The "C6S,1818®’h9£9}%9tﬂ’4?£%@, may be substituted" means the unsubstituted C6_10 5aryl group as
defined above or a C6_10 aryl group of which at least one hydrogen atom is substituted by a certain

substituent grolp-AWRErs aResHvbrecsibattadnt Grouprarasp ressnt e sitatitiestegisslip may be the
same or differenfinmarsiaiher Riefarably oitisi ffuhl A Waraup whickmay be substituted by
certain 1 to 3 substituent group(s). 10[0034] The "5- to 14-membered heteroaryl group” means an
aromatic cyftlic BBER €8PS one or more hetero atoms among 5 to 14 ring-constituting atoms. The
cycle can be a monocyctiengobityechediateioarys proupsiuseadosadeinzeneuragHit & monocyclic heteroaryl
ring. Specific examples thereof include a furyl group, a thienyl 15group, a pyrrolyl group, an imidazolyl
group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isooxazolyl group,
an oxadiazolyl group, a thiadiazolyl group, a triazolyl group, a tetrazolyl group, a pyridyl group, a pyrimidyl
group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a benzofuranyl group, a benzothienyl
group, a benzothiadiazolyl group, a benzothiazolyl group, a benzoxazolyl 20group, a benzoxadiazolyl
group, a benzoimidazolyl group, an indolyl group, an isoindolyl group, an indazolyl group, a quinolyl



unsubstituted 5- to 14-membered heteroaryl group as defined above or a 5- to i4-membered heteroaryl
group of which at least one hydrogen atom on the heteroaryl group is substituted by a certain substituent
group. When two or more substituent 30groups are present, each substituent group may be the same or
different from each other. Preferably, it is a 5- to 14-membered heteroaryl group which may be substituted
by certain 1 to 3 substituent group(s). More preferably, there are 1 to 3 substituent group(s) or 1 to 2
substituent group(s) for a 5- to 6-membered heteroaryl group. [0036] The "C18 alkanoyl group” means a
C18 alkyl-C(0)-mgroup, aiketeim the W 18 Halkyt groypxishsldefiled) aobveySpeglficcgtamples thereof
include acetyl, i , s ntanoyl, tert- I xanoy! group.
Preferably, it is%q%)(if,)é%ll %ﬁ}%{% %%o%%?%ﬁy Srr??rezeé %@e?e?éb%%ggﬁggg%%gﬁ%f%% g . The "C18 alkanoyl
group which may-belgtsemntstivmeesnslingtansListititeticcistitikantpligrstip ksebfimed above or a C1,8
alkanoyl group Q&WQ}IQH@Q%QQQ A0hydrogen atgm on the alkanoyl group is substituted by a certain
substituent group. en two or more substituent groups are present, each substituent group may be the
same or diﬁereﬁ&@é}n each other. Preferably, it is a Chs alkanoyl group which may be substituted by
clekrtain } to 3 sqb%tjm&@ﬁ%?(ﬁfﬁh I&A@éﬁimlget@[[ap{y,][vh@]r@b@ﬁ@,Lvm@iﬁwkzﬁmbf%ﬂlt gfgwp(sl) fora C16
alkanoyl group and a C1,3 alkanoyl group. 15[0037 The "C3_8 cycloalkylcarbonyl group" means a
C3_8 cycloalkyPE{H)< ﬁ?B’ﬁ’be,r\i\ﬁwle?%ﬁ% @ﬂﬁté_‘geé%tl’oalkyl group is as defined above. Specific examples
thereof include g-®yjdapropylcsrhanytgrdiug (@ 8y clgbullibarboniibgiouly; eayalogentylcarbonyl group, a
cyclohexylcarbonyl group, a cycloheptylcarponyl group 20and a cyclooctylcarbonyl group. The "4- to
10-membered k?é%%rocc%il) %‘ﬁ%}l c%%%%%éaéfodp%ﬁ%é’ns a 4- to 10- membered heterocycloalkyl-00- group,
and it contdins tRéThetoorPaviemizered] vetardtl/cldaikyhlay definedatbovenpoe8) 28 TheisG3_8 cycloalkyl
(CO_8 alkyl) amingeabRnyiae: IauRDEANH Cuf YRl NGO Qione 868,638 -~
cycloalkyl-N(C18 alkyl) C(0)0- group, wherein the C3_8 cycloalkyl groupis as defined above. Specific
examples therettditeitide Adyerdprbpaamittcdtbora/iory gradipicaede fobtifyathitdearienyloxy group, a
cyclopentylaminegaiRQnyiexy dheuP s ALYGl AR RMIREGAHRRIRXY AR, 3BsHEIarropy! (N-methyl)
aminocarbonyloxy group, and a cyclobutyl (N-methyl) aminocarbonyloxy group. . The "(C1_0
alkyl)"-aminocatBUAY YrEtp HNHaIeIN K e hraSarMa ¢ Sy BT ALt é%“i’f‘i“i‘ﬁ‘é%}ﬁims) means a
NH2-C(0)1 grougnvadée; dlubhalkd kNt Q)scaroip @i pafikatd alkyGRNsQ@), gionpaSpecific examples
thereof include an Nmelip(}/lahminocarbpnyrlégo%, an N-ethylaminocarbonyl group, an N-n-butyl- 5
aminocarbonyl E]arc?huﬁr,l na A N?N(-)Hi‘lr%e Il1y i oaélarbonyl group. [0039] The "(C1_8 alkyl)"-aminocarbonyl
group which may-bETSubstitptediomaansithe tuhSLdistiy teticf€ii ik alklil)Vagninpcairbonyt group or the
group in which at,le3sh,ane pyrBen. Ao 15 PIROSN. A0, o e ANV MolglY 5 sybstituted by a
certain 10substituent group. When there are’two or more substituent groups, éach substituent group may
be the same ordiffrersidrohewhericothiér spgoyHehy drqdsetae s otiyarfic(Omiamgmtanimocarbonyl group”
means a C_1q arNHEC (k- 0roup0f &6, harsiN(Gi p&valky DGR BIoMR, SRESiTic examples thereof
include a 15 phenyl-NHC(0)- group and a phenyl-(N-methyl)-aminocarbonyl group. The C6_10 aryl and
C1_0 alkyl are Rh3efHed above. Specific examples thereof include a phenylaminocarbonyl group and a
Ehenyl(N-{nergxﬁﬁawm@ef@myﬁ@{@u&r[ﬁ%b] [EE%MFrmmﬁqné?ﬂﬁmésm&&trﬁ@ﬂmb@red
eterocycloalkylcarbonyl group™” 20 means a carbonyl group to which a nitrogen-containing 4- to
10-membered REERVSEFERBRI sﬁf’élﬂﬁqéi%gﬁﬁoéla.etﬁfgrgm}(iﬂ]éngdﬁﬁ%g%wg%taining 4- to 10- membered

heterocycloalkyl8gtd Uipe(eonifregénacntainin g 43 ta 18- eobe retdehatetaayelbadkyd g gupy means a
heterocycloalkyl grou ich consists of 4 to 10 ring-constituting atoms and comprises at least one
nitrogen a%ogam aoslqa{1 régtzé\ar@lté om. 25 r(Seolé% %y%? |sp}%oan le&a’ t&th %a‘r@oﬁ’y?%?&lfg %llawﬁhgrﬁo%gen atom that is
comprised in thEhéteraeyriodikylarirgd8pécifld ©X{dmplds el thectvatehooyaioalkybdrioup include a
pyrrolidinyl groyp, ai, ipidazoliginyl@r Q&Laalgrgﬁholino group, a piperazino group and a piperidino

group. As for the nitrogen-containing 4-to 10-membered heterocycloalkylcarbonyl group, examples
thereof include B gyrrofighiveetibenyrepelipg B0 pfheridipdestbotyt BiodissAugpetiizihocarbonyl group
and a morpholiggeaionyhareupkPP4Zoup The "nitrogen-containing 4- to 10-membered
heterocycloalkylcarbonyl group which may be substituted” means the unsubstituted nitrogen-containing 4-
to 10- mertber trerocycloalkylcarbonyl group or the group in which at least one hydrogen 5atom of
the heterocycloailiyd svidisidissubstjutechya critaihsibsiduepbgmeHL DYheiwanafmore substituent
groups are present, each substituent group may be the same or different from each other. Further, the
heterocycloalkyl moiety may be substituted by a cyclic substituent group through a spiro bond. Preferably,
it is a nitrogen-containing 4- to 10-membered heterocycloalkylcarbonyl group which may be 10substituted
by certain 1 to 3 substituent group(s). [0043] The "4- to 10-membered heterocycloalkyl (CO38 alkyl)
aminocarbonyl group” means a 4- to 10-membered heterocycloalkyl NHC(0)- group or a 4- to
10-membered heterocycloalkyl N(C18 alkyl) C(0)- group. Specific examples thereof include oxetan-



153-yl-amide group and a (1,1-dioxo-tetrahydrothiophen-3-y1) amide group. The "4- to 10-membered
heterocycloalkylaminocarbonyl group which may be substituted by one or more oxo group” means the
unsubstituted 4- to 10-membered heterocycloalkylaminocarbonyl group or the group in which the
heterocycloalkyl moiety is substituted by at least one oxo group. 20[0044] The "C6_10 aylsulfonyl
group” means a C6_10 aryl-S(0)2- group, wherein the C6__io aryl group is as defined above. Specific
examples thereof include a phenylsulfonyl group. The "5- to 14-membered heteroarylsulfonyl group”
means a 5- to IsMmemethred @blpdtercanid- S(@)2icgrodp) wheteincidesato Léesnemiteeadrheteroaryl group
is as defined aho ecif - ingl imi onyl "C18 alkylC6 10
arylsulfonyl groqgggﬁgagnggée%g%}%%églﬁﬁ%%;%%%%% éér%éugﬁ?ﬁ%rgglg #lr)épg{i?%pglgy%?and C6_10 aryl
group are as defigiediaditie cSpacifidisrarnisiastethe redidnelime rehmvathybphensiaylkony group. 30[0045]
The "(C1,8 alkylsamino Qroufedwherein xigpigsents ha, bl asdefingghin fhe,glaims) means an
amino group, a NH SCl 0 alkyl) ?rou_p, ora NH (C1 0 alkyl) grou%;geuflc examples thereof include

_U alky . .
amino, methylaPHiR8lAEHHTERS b HY PG UBLBY SR IEEHRHS, dithstpaai Ay karfydféthylamino.
Preferably, it is @GilaBrabiylamine giedpa2RRdR] [1hec(6stodielkyl-gminaigroup which may be
substituted” means the unsubstituted (CI _ 8 alkyl)" amino group qr the group in which at least one
ycrogen ato GG HIBGEN SR GF TR ARy PHOTUE IS SR Eatr 0y o EHAHF substiuent group.
When two or mpsgy sxfashiliert(gocups arey presgaic €achysubstilyery gholsperhayrdéipettde same or different
from each other, [0047 he " 8 alkylcarbanyl (CO_8 alkyl),amino group” means a C1_8
-G 0)-NHG ! S LA e R B kg3 s ST P BERE & as defined
above. Spb,Q:ific@@@é&oﬂwmmpn&w&lalmmmmmmhﬁgwmcmmﬁoétmﬁb&rbonylamino group,
a propylcarbony|amino, g YRmARLARHYICAIBANMANYRA 9HR,IQ04RLThE G @lkylgatpony! (Cm
alkyl) amino group which may be substituted" means the unsubstituted C1_0 alkylcarbonyl (Cm alkyl)
amino group ordPéegrbapzimoDilhndcat last e o geralcsr el teeBiRthaPd) moiety of the C1_8
alkylcarbonyl (Gxora{d)BEHRC QYRS iSHRsTItded PhaicariaimeURSIME Bhgr QUi ¥V hen two or more

substituent groups are present, each substituent group may be the same or different from each other.
Further, the alky?GHSupYHAS Has Todttat gy i Bre fedupdrud st GuiethvsugHA S0 bond. Preferably,
it is a C1_0salkylaarkosydi(@meatiad) ariimge 2gdcupinhieitateay bel Suostituted by certain 1 to 3 substituent
group(s). The " 10 arylcarbonyl (Cm alkyl) amino group” means a C6 .10 aryl-C(0)-NHgroup, or a
210 aryh-C(O IR 6 R R GER R o Bt S St T BRI g1 group are a5
defined above. $pegificrexaimpleldothegegupclude a phenylcarbonylamino group. 30[0049] The "C6_10
arylcarbonyl (Cpa alkyl) amino group which may be substituted” means the unsubstituted C6_10
arylcarbonyl (CO_8 alkyl) amino group or the group in which at least one hydrogen atom of the aryl moiety
of the C6-10 aryiarberdy MiocsyBikyd)daaniaby geo b is elibatied wWizceptinnsubstituent group. When
two or mogg su Q%H%%%%&H%ﬂﬁﬁ&%?ﬁb-%ﬁ'& %9,%!9&@8&9&%%@&% 'ﬂ‘-@sﬁ%‘?ﬂ@a@fd@'ﬁerem_ from
5each other. Preferably, itis a C6_10 arylcarbonyl (CO_8 alkyl) amino group which may be substituted by
certain 1 to 3 s@HEfLSHE GFOBFESY, elycolpedogte Pt gAY SPHIHBCEREIYT-(CO_8 alkyl) amino group”
(vl\ll(htle)rein, >(< rfp@mwe&ﬁymp?ejﬂal(dﬂimli}(mclﬂaei&labﬁs@m&(ﬁemwﬁg&?}hlH-(gl)rOlzp, a (Cllk_fli)
alkyl)NHC(0)NH- group, a NH2C(0)N(C1_8 alkyl)- group, or.a (C 1-8 10alky)NHC(0)N(Ci _8 alkyl)- group,
wherein the C1HARS GRS s b b SRS AL EFeof include
aminocarbonyl-firaetbyly arting ahidlbermedryt) aopnbeatbol(Neneattayd)saminge, The "(C1_8
alkyl)"-amjnocarbonyl (C0, 8 alkyl) amino.group which may b bstituted" means the unsubstituted
(C1 8 k- s B o S s B (o k)
amino group in whightat febstoriectiytidogerzatowroftthe mityogen Acohelomitkaatikit avoiety of the (C1_8
alky0™- aminocapaf(C0 Bkl AMUIBHIRHP 5P SUIRCLRYCR SR AURRHEN digp. Preferably
it is a (C1_8 alky0"-aminocarbonyl (CO_8 alkyl) amino group which’may be substituted by a phenyl group.
20[0050] The "(@1rog ¢y ) vitiaeaisfonglCo. scalkyiyapmangpetivymdaseteiniaierepiasents the symbol
as defined in the ¢laima)smeansr NMdrs(GXeNE @remR«@ NH(Ci _8 alkyl)-S(0)2NH group, a N(Ci _8
alky02-S(0)2NH group, a NH2S(0)2N(C1 _8 alkyl)-group, a NH (C1_8 alkye-S(0)2(C1_8 alkyl)N- group,
or a N(Ci 8 alkyod- 182 oiten s8N é}iﬁﬁa\m‘i et s diaigsdibtined above. Specific
examples theregfiocludemn imetbiydaningsuponylamino group and a dimethylaminomethylsulfonylamino
group. [0051] The "C1_8 alkoxy group” means a C1_8 alkyl-O0- group. Specific examples 30
thereof include a methoxy group, an ethoxy group, a 1-propoxy group, a 2-propoxy group, an n-butoxy
group, an i-butoxy group, a sec-butoxy group, a t-bu{%xy group, a 1-



pentyloxy group, a 2-pentyloxy group, a 3-pentyloxy group, a 2-methyl-1-butyloxy group, a
3-methyl-l-butyloxy group, a 2-methyl-2-butyloxy group, a 3-methy1-2- butyloxy group, a
2,2-dimethyl-I-propyloxy group, a 1-hexyloxy group, a 2-hexyloxy group, a 3-hexyloxy group, a
2-methyl-l-pentyloxy group, a 3-methyl-I-pentyloxy 5group, a 4-methyl-I-pentyloxy group, a
2-methyl-2-pentyloxy group, a 3-methy1-2- pentyloxy group, a 4-methyl-2-pentyloxy group, a
2-methyl-3-pentyloxy group, a 3- methy1-3-pentyloxy group, a 2,3-dimethy1-1-butyloxy group, a
3,3-dimethy1-1dmaetydoxy group, a 2,2-dimethyl-1-butyloxy group, a 2-ethyl-l-butyloxy group, a
3,3-dimethy1-2- % yIoxy -dimethy1-2- |0; - yl-cyclopropylmethoxy
10group. Prefera }Té,af%é rgggl%g%%@%;%g&%é%%?a%@%iglrl;g Ct:gi,}é) a lli(t)]xy group. Still more
preferably, it is gelytaoatikins. droapc apid.dVemstill sackd-profatagid islinicacBlatkenyegeoup. [0052] The
"C18 alkoxy group.which,mayske s%{if?&;ﬁitk‘&?@l}%m?@&%ékgﬂﬂéﬂ%iaﬁgit%%l%?s%?@%%&&JIOUIO or the group

in which at least one hydrogen atom of the alkyl moiety is substituted by a certain substituent group.
When two 6r mePBVHEatGetiP R0 upd drepiaseinaisch<iissiuiHtgtBtidasiali-be the same or different

from %acf:jothe?ymfﬁdiﬁpﬁh&wl@@ﬁfgm@j@Qﬁm@pﬁgﬁm&g&@mﬂo@@a@yﬁi@ Substitueptgraup thrt;)ugh a
spiro bond. Preferably, it is a C1,8 alkoxy group which may be substituted by certain 1 20to 3 substituent
oroun(s). More BAGRITEEN TR G Eob 1y SRR OV ERS 1 BT BIREsl BPEF i a C14
alkoxy group orsl daZrsuisttukmntigiaup($iton &1 pIradkaxyegraupl {09a3cdheyiacSaatkoxycarbonyl
group" means a 1u8 a(lkgl-lcs?ﬁff‘%%)- group, wherein 25the C18 alkyl group is as defined above. Specific
examples thereof inc ude’a me oxycarbonyl group, an ethoxycarbonyl group, an n-propoxycarbonyl
group andlén i-ptepdkycarbpriligroomPreferablyvitdsia Ok, Bistkoxyoaidoriytyroup, and more preferably
a C1,3 alkoxycarhonyl.araun-1R95Ah 3TN 18 alkarysaiianygionR KR MAY e suRstituted” means
the unsubst tuted C18 alkoxycarbonyl group or the group in which at least oné hydrogen atom of the
C1_8 alkoxycartsoalIthrolfpmgiauldstituted by a certain substituent group. When two or more substituent
groups are presgpfygach substituent group may be the same or different from each other. In addition, the
alkyl moiety of the alkoxycarbonyl group may be substituted by a cyclic substituent group through a spiro

bond. SPreferaliifiSeS B RIRER A BBIR G P A SRIGRM S L ElB G n ed B sARih 1 to 3 subs
tituent group(s) ilRARRY, methhbtig 114k S @ik €CI0D Snadkyl) @mingeatbany greypumeans a
HO-NH-C(0)group, ,8 alkyl-NH-C(0)- group, a HO-N(C1 yN)-C(0)- group, or a C1,8 alkyl-
 ON(C18 kR AR B A ot i) B Rt G0k e as defined above.
Specific exampissothereeodi¢ndludeatinmathipxyaminodarbonyiigsduptharrditoxyartymecirbonyl group, an
n-propoxyamin | gro I~ RTORAXYAMINo L.group. Pref ly, itis a C1,6
alkoxyaminocaﬁf(%@lgg% pc.Olli\l/II%%e?eﬁ!(grese é%é’bﬁi%%?ﬁs@%%é%l%)%gaﬁﬁgga}?blgg%gﬁ%ﬁ 15[0056] The
"C0_8 alkoxy (Corbgxaikgihalriindeeltblonsd rrodgy i, gray Hansapstinigedidnsensls tisengmsubstituted

hyd fOXyarE‘H‘OC@fEHﬁ?l'BXé EOUR Iﬁﬁqﬁa@é‘f%bﬁ@ﬁ‘R%%l'i9&9thﬁﬂps&fo%@mﬁ%%e(ﬁ}sﬁiﬁ%}@ aminocarbonyl
group or the group in which or at least one hydrogen atom of the alkyl moiety of the C1,8 alkoxy (C1,8

alkyl) aminocar et sothiabstitie B2 CareimEuBRiREEIR SieRIPIOARSAMMHXE more substituent
glrliw:ps are pres@moﬁ%éhyw@ﬁM@nh%alymymgyypﬂ)wW&ﬁlﬂﬂﬁiﬁ@%ﬁé@mﬁaagﬁa,other. I t?l addition, the
alkyl moiety may be substjtute a cyclic substituent group through a spiro bond. Preferably, it is a C1,8
aukoxyaminocapﬁf}a@;&ﬁm&‘ﬁ%ﬂﬁsrﬂ BERORLRRE B SR Y8 S SRR B ip(e). 25[0057
The "4- to 10-membesgdheigyocytivatkydaxyilgsodipimelansand-stofdtxeaneshbérgddaetierocycloalky1-0-
group having the 4- to 10-membered hetergcycloalkyl defined above,.[0058] 30The "4- to 10-membered
P00y IOk TS LS AR ) b SR i e B AR F0OR 874D membered
heterocycloalkydolyrgreup, abaefime dulaiiove erphoticter 10 meentbe ret hete doyoloatkytoxyrgroup in which
at least one hygrogen atom.of e heterosyalgaliyl meiety: i Sueatinisa Oa ceriain substituent group.
When two or more substituent groups are present, each substituent group may be the same or different
from each othefaWPAlelER U Heké BRI BB ey Bisesedibstitthelb Byate cyclic substituent
group through aspira bandsRreletahlymibisadie Lmembered.neteropyeinaliylgyigroup which may
be substituted by 1 to 3 certain substituent group. [0059] The "C6_10 aryloxy group” means a C6_10
aryl-O- grolp, Whidsisms e e 61 s stHglo dpds M e pirtadr ad sVE210060] The "5- to 14-membered
heteroaryloxy groydpThaeans e dotoadbidiapiogneoheienoarydogrupmidaving hedkectodl4-membered
heteroaryl described above. Specific examples thereof include a pyrimidinyloxy group. 15[0061] The
"C18 alkylcarbonyloxy group” means a C18 alkyl-C(0)-0- group having the C18 alkyl described above.

Specific examples thereof include a Lo



methylcarbonyloxy group, an ethylcarbonyloxy group and a propylcarbonyloxy group. [0062] 20The "C2,8
alkenylcarbonyloxy group” means a C2_8 alkenyl-C(0)-0- group having the C2_8 alkenyl described
above. Specific examples thereof include a 2- methyl1-2-butenoyloxy group. The "4- to 10-membered
heterocycloalkylcarbonyloxy group” means a 4- to 10- membered heterocycloalkyl-C(0)-0- group having
the 4- to 10-membered 25heterocycloalkyl described above. [0063] The "(C1,8 alkyl)"
-aminocarbonyloxy group” (wherein, x represents the symbol as defined in the claims) means a
NHC(0)-0- groufpora W foB aikyd) @(0ip s gralipr onardN{(@18salky1)2C(Q)s0bgprowgnfSipecific examples
thereof include mgf@ibgo aminocarbonyloxy group, an ethyl-aminocarbonyloxy group, and a
propylaminocarbonyloxy group. The "(C1,8 alkyl)" -aminocarbonyloxy group which may be
substituted" me@r®ithe unsubstituted (CI _8 alkyl)" aminocarbonyloxy group or the group in which at least
one hydrogen atom 9ndhg mitrages, Ao abihe kv iprishhissuRsiiiRd by @LerRinSybstituent group.
When two or more substituent groups are present, each substituent 5 group may be the same or different
from each Gthef PHS™STfdgaReEhEsRg 4 52011 0- e selal HRterse e kyliHBhyl group” means the
nitrogen-contaiing foiec k- Mmambrraddneteraselaalk ylea(0)2- araume Specificagxanplas, thereof include
a morpholino-suI(I,on | group. The "njtrogen-containing 4- to 10-membered heterocycloalkylsulfonyl group
L0which may bARBARHEE MY (RIS R Tot P JeHUBRSSHING 4- to 10. membered
heterocycloalkydstitomylagjioleh oir ddie lgroLyunimib ictdat dpalstvahvad) ditrageso ditom of the
nitrogen-containing .9, 10-memaered eteroeydloaliyl melety s sybstjjuted by a certain substituent
group. When two or more su sﬂtuen ‘groups are present, each su stituent group may be the same or
different from eheirothahy isRheferdblysit lydmitiogentootndinifigldscto-d@tamemberad
heterocycloalkylgylfand gienPrydiiLmmy bR S Gﬁtgy,t%&% RAh IR SHPSHYERLGIONP(S).  The

"nitrogen-containing 4- to 10-membered heterocycloa onyloxy group" means a nitrogen-containing
4- to 10-membeteipHétepebyeIMRGRBITIRvOIyroatsSpaeic iexbiolks. thetestitieligie a
morpholino-sulfapiQxy.gsoun @Bnd & d0RIRsHazinQIPMEoRIRRY RUPIbenzeddRII1BIERIERIGPNtAINING 4- tO
10-membered heterocycloalkylsulfonyloxy group which may be substituted” means the unsubstituted
nitrogen-contaiffgP4998°1 0 Mt HRfet PR Erod Ky IRIGRBHY 3G/ Groliprbr tHa' GrsdH R which at least
one hydrogen aterniedihe mtegansconiaisingityiaultmembered heterocycloalkyl moiety 25is substituted
by a certain surﬁ ti t group. When two. or more substituent groups are present, each substituent group
ey be the same &r LEHHAR SSc Jthet IoreREty T A QB SR ine 2 10 membered
heterocycloalkyfsulfomyfolyvgraupomhishismdiobenpubstiputedlinyilggrddimsibtsaBsuldshituent group(s).

The "C18 alkyl E%m?l%y group" means a C1,8 alkyl-S(0)2-0- group, wherein 30the C18 alkyl is as
defined above. [0064 The "C1_8 alkylsulfonyloxy group which may be substituted" means the
unsubstituted Ch@kylsulfonyloxy group or the group in which at least one hydrogen atom of the alkyl

moiety is %‘ébStiEHWa@A,%%gﬂ%&H?ﬁ&EH%EQWo%%?@ﬁ‘y%@ﬂ%ﬂ MPIRRUDRLIkRRNIGraURS are present,

each substituent group may be the same or different 5from each other. In addition, the alkyl moiety may
be substituted YR BYRICLLUIREME SEGHP bR EprOE R Bitehaly; fefiuic1 8 alkylsulfonyloxy
groulp which rrr:Q}wgl@@ulbag{@!tﬁ@@w[pﬁ{@iDﬂ,ﬁq&ﬁcsgébﬁtﬂﬁmﬂgmmgd§%%i@?lﬁzsgpmﬂ@s Ehireof include
a trifluoromethylsulfonyloxy group. [0065] 10The "(C1 8 alkyl)" -aminosulfonyloxy group” (wherein, x
represents the SN BE AR AEL i é]f?aﬁwgse st )56t ST & alky)S(0)20-
group, or a N(Cieoalkidb)R5 ()29t grdiup. sSiecificiexamipltesathérdominalude-ar Nmethylaminosulfonyloxy
group. [0066] 15The "C alkylthio group” means a C1 lkyl-S- group, wherein the C1 8 alkyl group
2 o defiiod At B B L B s s e R R S8, byt
s-butylthio, i-bupplthityresoustyiitrietcnppbntyithicst8-dmétHytbotythiae 2amidtiaybatdifiepenethylbutylthio,
L-ethylpropylihig, fygxy e . dmetivy\praivinia. 3 meldpertyiie, 2umelbylaantv e |
Emethylpentylthio, 3- 20ethylbutylthio, and 2-ethylbutylthio and the like. Preferably, it is a C1_6 alkylthio
group, and mor&pretetemiysd&E: 3 alkylthio group. [0067] The "C1_8 alkylthio group which may be
substituted” megpgdhe unsubstituted C1_8 alkylthio group or the group in which at least one hydrogen
atom of the alkyl 25moiety is substituted by a certain substituent group, When fwo or more substituent
groups are prese it TE5CATEABLENISEYrBLD Y B T Liivfe BPARR e om' e4BA BtHEF Ain addition, the
alkyl moiety mayahesulostituted top, REyclicagupstitmam’greLipthracghl @aspicosbignchcBreferably, it is a
C1_8 alkylthio group which may be substituted by certain 1 to 3 subs tituent group(s). 30[0068] The
"C1_8 alkylsulfonyl group” means a C1_8 alkyl-S(0)2- group, wherein the C1_ 8 alkyl group is as defined
above. Specific examples thereof include a methylsulfonyl group, an ethylsulfonyl group and an
n-propylsulfonyl group. Preferably, it is a C16 alkylsﬁl?onyl group, and more preferably a C1,3
alkylsulfonyl group. The "C18 alkylsulfinyl group” means a C1,8 alkyl-S(0)- group, wherein the C18 5
alkyl group is as defined above. Specific examples thereof include a methylsulfinyl group, an ethylsulfmyl



[0069] The "C18 alkylsulfonyl group which may be substituted” means the 10unsubstituted C18
alkylsulfonyl group or the group in which at least one hydrogen atom of the alkyl moiety is substituted by a
certain substituent group. When two or more substituent groups are present, each substituent group may
be the same or different from each other. Preferably, it is a C18 alkylsulfonyl group which may be
substituted by certain 1 to 3 substituent group(s). 15The "C18 alkylsulfinyl group which may be
substituted" means the unsubstituted C18 alkylsulfinyl group or the group in which at least one hydrogen
atom of the alkyll frbj&tyeiscouBsiiiuted dydngeartéin tsubetishent, groepinithenitivd ‘onmidreasubstituent

groups are prese uhstj tgr yde the . 3 if )l t Preferably, it is
2 C15 Ay L HAn e b SLBaM by Zosen A o 3 S At any DAes. 0070)

The "4- to 10-mEraleted hewrbeirs datkidevdioniy beeup whedrisas de sabsOuipébetred
heterocycloalkyg-)g@@-yg%% havingthe4-to 10-membered heterocycloalkyl defined above. 25[0071]
The "4- to 10-membered eterocycloalkylsulfonyl group which may be substituted" means the
unsubstitutéd 4L%4b-membered heterocycloalkylsulfonyl group or the group in which at least one
hydrogen atom [of thahesgrasycdaaliad-miaty.is s Situted by &, certadmsubsisuentgroup. When two or
more substituent groups are 30present, each substituent group may be the same or different from each
other. In additioft THEHERBLS&IBIR)TIERE! may be substituted by a cyclic substituent group through a
spiro bond. PrefetalidypitpslapdpetaziDimdroliedaddisteroeyalaalkydsultooniigroup which may be substituted
by certain 1 to 3 substituent gro pE%OL? 72] The "(C1_0 alkyl)" -aminosulfonyl group” (wherein, x
represents the %ﬁ%gﬁqh%?bgzgf&%éa in gélecflaims) means a NH2-S(0)2- group, a C1_0 alkylamino-S(0)2-
group or a (C1_@badkytdiRdriitfoo8¢0)23 glenipswhiereinl) the Go-Drathy | israd-aéfinkld dlvoVé: Specific
examples thereggdmggr@ﬁ&ggn&%fﬁm{ggroup, a methylaminosulfonyl group, and a
dimethylaminosulfonyl group. [0073] 10The "(C1_0 alkyl)"-aminosulfonyl group which may be substituted"”

means the unsybstiieraarataibasiifornigedup Sl tregraubyhrarsieniat whst bfgeHydlogen atom on the

nitrogen atom ofithe-a/kyl-seeiety is.Sabstitatesd by & gertain substituent group. When two or more
substituent groups are present, each substituent group may be the same or different from each other.
15The "C1_0 afk8:3/RsFBYRYI LR Giky Ty SRR GPotip? mbane & G 1liydiRa¥y=c(0)- NH group, or a C1_0
alkoxy-C(Q)-N(Gdnz8 sllarhagsaup,carberaifidhe C1_0 alkoxy and C1_0 alkyl are as defined above. Specific
examples thereof include a methoxycarbamoy| group and an N-ethylcarbonyl-N-methylamino group. The
"C1.0 alkoxycaér)'kab(g%ﬂI/]lo( Pﬁdéﬂl(%/ ygr%(ﬁ %606 F(t)%lf)%%'ig &y géybld Sii u(i'e%dE% Iea%\oris he unsubstituted
C1_8 alkoxycarizoay|{[COb8alkyghcarminorgeoup or the C1_8 alkoxycarbonyl (Cm alkyl) amino group in
which at least hydr t n.t itrogen at | mojety & esubstituted by a
certain substitL?gr%r%%gd%%%%&&%%zH?%%%Qﬁdygk%%%%rggﬁ%% (_8%8__(%)% R%%?r% i_r%ﬂgroup which is
substituted by deaphbicteb3zslthitiribentigrsup(s). 25The "C1_0 alkoxycarbonyl (Cm alkyl) aminosulfonyl
group” means @Qﬁm%!@mgiglzki %@h&[&-ﬂ%l%ﬁ%ﬁd&ﬁ'&?ﬁ}’lQ@'é}‘l(f:&ihﬁ@@fﬂs(0)2' group,
wherein the C1_0 alkoxy and C1_0 alkyl are as defined above. The specific examples thereof include a
methoxycarbonYFaAIRERANA-gretipodHtl&n ethoxycarbonyl-Nmethylaminosulfonyl group. 30The "C6_10
aryloxycarbonyB((30:yQ18H) -BIHHRQ-BrOLD)- cTiLaingf -8 1 B arybap- CLRYINH gaaupre5E6_10
aryl-O-C(O)-N(%lO é%l) grmﬁ), wherein the C6_10 aryl and Ch8 alkyl group are as defined above. The
specific exampl&'fieted a6 4'BRREVIBxy carbonyiam no group and an
N-methyl-N-phenybxycarbdrid@mminggsbnd-yl-pipekhign-G61) 110 -ardaxycdibairyt {E0_0 alkyl) amino group
which ma éoe %Jl:r)l% Higdrll; m aggcth 0ulr%syel;)stituted C6_10 aryloxycarbonyl (CO_8 alkyl) amino group or
the C6_10 5 aryffox r%ony(ff 0_66 allﬁylis amino group in which at least one hydrogen atom on the
nitrogen atom di-tiiey afk§gldmoittyl i8-cubstitutéey byipeoertainydLbbtinentl grdbpdw/hEN two or more
substituent gro‘ﬁ@ﬁz@[@@iﬁﬁ?&%@%ﬁﬁ&ﬂ%@fuem group may be the same or different from each other.
Preferably, it is a C6_10 aryloxycarbonyl (Cm alkyl) amino group which may be substituted by certain 1 to

3 substituent grgpgy o LodiRsthgisd 1 apyPco-8-ahgipeaMihboAr briyioEi dikyramifo group” means a
C6_10 aryl-NH¥{O)idcheroih- 8 Gafhok@aryl-N(C1_0 alkyl)-C(0)-NH group, or C6_10 aryIN(C1_8
alkyl)-C(0)-N(C18 alkyl) group, wherein the C6_10 aryl and C1_8 alkyl group are as defined above.
Specific ex3mple&iKaY gfﬁﬁ’é‘?ﬂf‘d]éyé SRS CRIBYAT TS ]g]rﬁfiﬁ'gzﬁ& ‘i‘lbﬁié‘ﬁ')?ﬁminocarbonyl
(N-methyl) aminergepvparbaidie 3GabdRi@iyl (CO_8 alkyl) aminocarbonyl (Cm alkyl) amino group which
may be substituted" means the unsubstituted C6_10 aryl (CO_8 alkyl) aminocarbonyl (CO_8 alkyl) amino
group or the C6_10 aryl (Cm alkyl) aminocarbonyl (Cm alkyl) amino group in which at least one hydrogen
atom on the nitrogen atom or the alkyl moiety is substituted by a certain substituent group. When two or
more substituent groups are 20present, each substittent group may be the same or different from each
other. Preferably, it is a C6_10 aryl (Cm alkyl) aminocarbonyl (Cm alkyl) amino group which may be
substituted by certain 1 to 3 substituent group(s). The "C6_10 aryl (Cm alkyl) aminocarbonyloxy



The "Ch8 alkylsulfonyl (CO_8 alkyl) amino group” means a C1_8 alkyl-S(0)2-NH- group ora C1_8
alkyl-S(0)2-N(Ch8 alkyl)- group, wherein the C1_8 alkyl group is as 5defined above. Specific examples
thereof include a methylsulfonylamino group, an ethylsulfonylamino group, and a methylsulfonyl
(N-methyl) amino group. The "C2_8 alkenyloxy group” means a C2-8 alkeny1-0- group, wherein the
C2-8 alkenyl is as defined above. Specific examples of C2_8 alkenyloxy group include a vinyloxy group
and an aryloxy group. 10[0074] Preferred examples of the substance represented by the Formula (I)
include a substarndecirluhioh-giptoaAd- ayt)-A6 o IAY cadera tbalHidroatem, | RithigloydHe, and A5 is NH. More
preferred examgég;. % g%igtgugg% ggR{(-}-gented by the Formula (I) include a substance in which Al to
A4 and A6 to A7 are a carbon atom, R3 is cyano, A5 is 15 NH, R8 is a 4- to 10-membered
heterocycloalky!-graup lo?.&- dimesno- }ﬁévrfbér@dmétér@@yblﬂam@ﬁfgﬁmbMH ayde-stbstituted by a
C3_8 cycloalky[,g[q%{g JQ@;;J@ggg;@gmggnples of the preferred substance represented by the Formula
(1) include 209- |soprop -piperazin-1-y1)- -6,6- -dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazdfsBRehy Hﬂ‘i’l’é—? &@@W@{W‘i -By(laEdin- Q-X)P-'ﬁrbé}ddﬁydm SH-
n-l-y1)-11-oxo- %@%Mymelﬂ_dauﬁmf@ﬂéHbenzo[b]carbazole -3-carbonitrile;
9-cyclopropylethyny dimethyl 8 eta I-piperazin-1-y1)-11-0x0-6,
ey 0. BV DD BB A G T 6 DT - ko Lty -
6,6-dimethy1- 8Kdrrﬁ){6}éﬂ1b32}bﬂq})ﬂ)ea’tﬁdm&t§el) 11 -0X0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile;
9-bromo-6,6-dimethy1l xetan-3- y r 6,11- d zo[b]carbazole-3-carb
onitrile; 309-brcl)§1rr%- - %&%Pgﬁl lrbllp a§ ?ﬁ hé% idLl%(gﬁ_ 13?(?65?1]}'({3%?& ro-5H-
benzo[b]caﬁbazmezgﬁbbﬂum&ﬂe?f Qredrigrdes, 6- dlmethyl -8-(4-morpho n-4-y1 mperidin- 1 -y1)- 11 -0xo0-6,
1 Linydro. SHpenzq iRlseH i’ﬁe?*&r?a Rl i reyclobubpipgiasia: 1 y1)-6 6-dimethyl- 1
1-ox0-9-prop- 1-yny1- dro- 5Hbenzo [b]carbazole-3-carbonitrile; 56,6
,9-trimethy1-8- (W?ﬁ@ﬂﬁﬁ@lhﬁzﬁli’/i3p%@ﬁ§}ﬁﬂ‘1a-y 1 1-0x0-6 , 11 -dihydro-5 H- benzo
[b]carbazole-3-gathaafirilgy % eiyka- ,16}@91@@&%&&&1@@1@@ B1-viRiperagin- 1 -y1)- 11 -oxo-6, 1
1-dihydro- 5 H- benz b]carbazole -3-carbonitrile; 9-ethyl-6,6-dimethy1-8-(4-morpho n-4-yl-pipendm- 1
-y1) 1 1 -oxo-6°°1%°LBiffh6I8H Ciﬁ’ﬁ’@ﬁ?@[’b]carbazole 3-carbonitrile; 9-ethyny1-6 ,6-dimethyl-
8-(4-oxetary3 %Lﬂzmgléaidmtylpwiazlﬂ roXpBeykibpepydre-dnttienzafblearbazsie-sscarbonitrile;
8-(4-cyclobutyl gE o@ﬁ[m b1 é I 6 6 -dimethyl- 11 -ox0-6, 1 1-dihydro- 5H- benzo
[b]carbazole-3- carbonitriie*4%9- et‘hyny % -dimethyl- 11 -ox0-8-(4-pyrrolidin- 1 -yl-mperidin- 1 -y1)-6 , 1
1-dihydro- 5H- Be(ﬁzter[ba]watbami@tﬁeaaﬁﬁmnlmeﬂﬁjﬁlmmﬂﬁwl-ﬂlmydmﬂi@@mqi’@]wrmzdley p peridin- 1
-y1)-6, 1 1 -dihyd chb%Htrﬁgnzo [b]carbazole-3-carbonitrile; 8-(4-cyclobutyl-piperazin- 1 -y1)-9-ethyny1-6
,6-dimethyl- 11 -0x0-6 ,1 1 ~dihydro-5 H- 20benzo[b]carbazole-3-carbonitrile; 8-(4-cyclobutyl-piperazin- 1

-y1)-6 ,6- dlmett%mthlynybﬁd@npﬂibgwéfml -piipgreror- 5H)-bernirofiidatbazote-B-chlibdmithite:;

8-(1-isopropyl-pipeyidinc 4L E.8-dim&thnk 11 -0x0-6 ,1 1 -dihydro-5 H- benzo [b]carbazole-3-carbonitrile;
258-(4- |sopropyla8|perazm 1 Xl )-6 ,6- dlmeth [- 1 1-0x0-6 , 11 -dihydro-5 H- benzo

[b]carbazole-3-& Aret-8Y, Ewis%fy%mérﬂi.ﬁéldlwshgl é;}c%ar%w@y%ﬁﬁethw 11 -0x0-6, 1
1-dihydro- 5Hb@ggg,[’gjg@6@@@@lg -Srkbenitrile; 8-(2-tert-butylamino-ethoxy)-6 ,6-dimethyl- 11 -oxo0-6 , 1
1-dihydro- 5H-

o[b] c ole- 3 carbonltrlle 9-ethyny1-8- anes fon piperazin- 1-y1)-6
6-dimethyl- 11 69&81 ﬁ%%%/ﬁ’f%tagg—y FERZ61B]c L35 ) czE.’?BPr%t?ul]e' -dihy i
9-bromo-8-(4- Cyefﬂb[]i]dampmhzimdr{)oh)fﬁlﬁg diichethy1-11-0x0-6,11-dihydro- 5Hbenzo[b]carbazole-3-carbo

nitrile; G’GQ%im%hé/tgig/%&(lé—lé, tant}%dyg% %erﬁzlm !l)g/:]')lil']éx%xg lq Brﬁ) cM‘l §Hl %enonb car azole
3-carbonitrile.
[0011]
[11-1] The composition according to any one of [1] to [8], wherein the substance is
selected from a group consisting of (i) 6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-
30  11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, (ii) 8-(4-cyclobutyl-
piperazin-1-yl)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-

22



5benzo[b]carbazole-3-carbonitrile; and
9-ethyny1-6,6-dimethy1-8-morpholin-4-y1-11-o0x0-6,11-dihydro-5H-benzo[b]carbazole3-carbonitrile.
[0076] Specific examples of the more preferred substance represented by the Formula 10(1) include (i)
6,6-dimethy1-8-(1-oxetan-3-yl-piperidin-4-y1)-11-ox0-6,11-dihydro-5H- benzo[b]carbazole-3-carbonitrile,
(ii) 8-(4-cyclobutyl-piperazin- 1-y1)-9-cyclopropyl-
6,6-dimethy1-11-o0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, (iii) 8-(4-
cyclobutyl-pipetazin]byd)-atlyl-626- dimelth ylid B-6koy6]ddgihygroa sk eyl S folcarb &z ole-3-carbonitrile, or
(iv) 9-ethy1-6,6-di -8-(4-morpholin-4-y! A o . N Qafhol.

opipericin -y 10 TE e L s AT A e tlsbsenlestsarhamtls ) SN e ot 0077)
(Method for progiactiowtbs ke substhntestadadnieritie prasehtinveniibd)RéieréBentative production
method 20[0078},,,on 1t SHRStancEsIeREesented by the Formula (1) of the present invention can be
produced by the method described below, for example. However, method of producing the compounds
used in the%reé%%%vention is not limited thereto. Further, depending on necessity, order of the reaction
step such as infradeictiencefpsibstitdesntizRaequp:£ie saavdechargaskAliheugh the compounds used in
the present invention are nov%l compounds which have not been described in literatures, the compounds
can be producet? 3&8bPAIAG T g%}‘f&lﬁigé‘? HERAGH A bell known in the art. Still further, as for the
reacting compouney that@repasedfactheliproduciian] iIcomabereiallyavaiiableomastban be used or they
can be produced according tg a method that is generally, known 30in the art depending on necessity.
[0079] In the F&?ggv%%s}%gtg .8%%?68?%&%%%68%%8%% reaction step, Al to Al and RI to Rl are as
defined inithe Fdintlil&hd orRo 1P R eral thets dPheo 48] RbeweRW Heatiateedefinkid dhahet®ermula (1) or
represent a groyp Which, can, ke cepugried 1o Rlte R} accprding to modification or deprotection of a

functional group. 5[0080] Other abbreviated symbols described in the following reaction schemes have
the general me&hingd tsseemetécnngerstosdoy dekilaboyersdsiinHe aigoost) Protietion method |

10This is one ofithe,metheds fordsaduscingithe. skeletonsiof the Formula (1) in which A5 is N and RS is H.
(The symbols that are included in the formula have the meanings as defined above. P represents a

protecting group! ARk SERFIRRESHIHBEHE A dr SEHBEY BEIoW SHHR A4 WEERFHED group is subjected
to undesirable chemigahnatificationdndergsRndiaies implementirng.the method, desired compound
can be produce ing means such as.protection deprotection of a functional group, etc. using a
suitable protectﬁlg{;— ) roLﬁlu‘E)?.O mb‘gﬂ@t%‘bc -rjﬁ_lg%)ff) T@Ltﬁ) g%/%éﬁ%%vgté%‘g? a gﬁfc i Clelltcr)ehtleoderivative la. The
step can be carbigdcauthbyreaatirguoy dic ketonepdigriativé 184.Witte an Blkylating agent corresponding to
R6 and R6'in t f a base, For.e le, i arfi N Vie he method described
in Journal of th %%ﬁﬁ%ﬂ%% %grlrtm?(?é Cscggclf(lel}[%r@(%st)ﬁ,Ff&%g)%BYV%%%&;}}\%W(%%%%%%etters, 9(24),
5027-5029; 2007t eten Heewbsiationnisl chg fietdl etnoinbob sohanneisddd et etielitisnionatheaction
temperaturg of ;3QG\1oHAIlNGiPYING 85 the salyent, in the presence or the absence of a catalyst. When R6
and R6' are atomic groups other than a hydrogen atom, the reaction order can be optionally selected, and
separation and PREFFEAERSANCARIGR Buthradnslidst BSarsEhsfaHeYeaction can be carried out continuously.
10[0083]  Agfor shaatkylating.agentexamplas-iierant nehudaan alkylhalide suehas Mel, ethyl
iodide, 2-iodoprgpane, 1,4-dibromobutane, 1,1'-oxybis (2-bromoethane) and the like, dimethyl sulfate, and
sulfonic acid estér such as dimethyl sulfuric acid methylmethane sulfonate, methyl tosylate and
methyltrifluoroniéthahe gulionatiethb Rieierably aticis-dingalky1 Haltde swdtichssMe baitigt the like. As for the
catalyst, eggmpﬁllgg,1 itﬂk}etrr%glfe i?o‘%'r‘r{gle a ]E)hase transfer catalyst such as tetrabutylammonium chloride and
tetrabutylammonium hydrogen suﬁaté. Preferably, it is tetrabutylammonium hydrogen sulfate. As for the
base, exampled thEféobinciudswndhbrganit base gdote &s [dadimy hydroxidehpotadsium hydroxide,
sodium carbonate, notassium. carbonate, g&ﬁ”&]r&gg@gg%ﬁte, sodium hydride, potassium hydride,

calcium hydride and the like or an organic base such as t-BuOK, t-BuONa, pyridine, TEA (trifluoroacetic
acid), DIPEA (N)NIditsoprspyettisahimma) atoa grpidiredidoprapsiantibe L iBaesdylithium hexamethyl

disilazide) and RiBukibuRpefesaRMaibiS iPQtABRILINBYANRXids . RAaSS IR PMOXYy 25 SQHININ t-butoxy. As
for the solvent, examples thereof include toluene, o
30  orinsoluble liquid or a suspension for oral administration.

[16-1] A dissolution aid consisting of a substance selected from the following gr

23



25 xylene, n-hexane, cyclohexane, DMF (N,N-dimethyl formamide), DMA (N,N-dimethyl acetamide),
EtOAc, DMSO (dimethyl sulfoxide), dichloromethane, carbon tetrachloride, THE (tetrahydrofuran),
dioxane, acetonitrile, water, methanol, ethanol and a mixture thereof Preferably, it is a mixture solvent of
water-THF or THF. [0084] 30Step I-2 It is the synthesis of carbazole skeleton Id according to Fischer
method. This step is generally carried out by using cyclic ketone Ib in the presence of hydrazine
compound Ic and an acid in a solvent or by using an acid as a solvent under the condition of a reaction
temperature of 0@ téoboidingnpdintiohtiecsalvent, arndlalsbtyart bescastiedeout ithe/iéwnofith€é)method
described in Journ %,of Heterocyclic Chemistry, 528(2), 321-3; 1991 and Bioorganic & Medicinal

Chemistry Letters | O(_)8), 18(24), 6479-6481. Further, when the reaction proceeds slowly, a zinc chloride
catalyst and thectike ¥sah bedatspruged ¢allileve ohideoreattivhneshditoh bistlosedinsOngdnic Letters

(2006), 8(3), 36¢m# A THRFEASIRANCIHES ASED Aharoduging Rheml ydidzaneand a step of

sigmatropic rearrangement. Separation and purification can be carried 10out at each step or the reaction

can be carried ButiEEHERUBGSIEaHIRY etsidingtoare it Qlrédisegidy§rasike, which is a reacting

material of this seastion siep.Imixkie atR RAgIoRisoMSICaARadRiained aspalyaretion product. Such
position isomer can ge s(gpagxt d from each other or used as a mixture for. thle next reaction step. [0085]
15As for the acRI WSEHS AR PEHBHET BkaTBIRs tHEPEST IEIE YR MY, 886t HCid, methane

sulfonic acid, pdafienenstifaniy lacidylbenpendsedfenic acidglikAuyidioahibriomtidiguliéuric acid and
pyridinium p-tolu sulfonate.,Preferably, it is acetic acid, sulfuric.acid, or TFA. As.for the solvent,
examples thereS HE S I e T SRS G o oA e Sk BiGo, sultolane.
dioxane, DME Zﬂ(@imm&ﬂwwhi@q@)ipﬁ@ meQOéWiamnrmﬂed@lens:WQiﬁimhylm glycol and a
mixture thereof}[9@%@e%ﬂ?%fﬁy[tclalﬁlgg&%r%Hﬁwrﬂ\&gﬁr@'m&:Jabg%étls%cg{agérbazole skeleton Id.

This 25step is carried out by applying an oxidizing agent to a substrate in a solvent in the presence or

absence of a caNBHGHIEthE Coriwhiendf e réactohermbaraitive ehydoe tsdging $oint of the solvent.

As for the reactigngandiiopo thsynethadislescribed inpdaninalefiMedicingabbemistiv 51(13), 3814-3824;
2008, etc. can be considered. [0087[] 30As for the oxidizing agent and the catalﬁt used for the reaction,

DDQ, peracid st ¥antnessgaapalyE ik cetumt sin ATShitiH RS A (AN $Setmanganate such as
potassium permanganaikl, briiufpeimangasiaarchihe thaosasiuwn chlopkesiharoganiperoxide, or
N-hydroxyphthaéi?ideg)and the like can be u?ed aQIr?ne orina (fombination thereof Preferably, it is DDQ
(2,3-dichloro-5, 624y A8 25" bEh e84 irfor8Y FPRINYPSxy prtKaTHHE 20 RoP the ¥biRnt used for the
reaction, 5exaniples thereohénatuge watepht:buteinoh medtdnititites, ik ydictiipreniiethane, ethyl acetate
and a mixture t ref ly, itis TH 0 rdi nt | ion, examples of the
salts of the corrgggﬁ%ggut g%?ﬁ%’e%re%@n%e bs?/t & E%%r%qﬁla %ﬂl%\%@c?eeég ?géé%{r%]c ggid salt,
hydrobromic acit! &g, sedhwe hiodidcadidusale. phdsphivricoaeibedisuphigsphonic acid salt, sulfuric acid salt,

SU!foniC acid saff §%h&%i$§ﬁﬁ{ﬁ{he£&|m:k9sﬁﬁ%j éf”‘LL_ Hﬂ@_ﬂ&l{%@eséfégféﬁ?%%ﬁidtﬁé‘|§cﬁf&%ﬁl§§ gke,_ carboxylic
acid salt such as acetic acid salt, citric acid salt, malic acid salt, tartaric acid salt, succinic acid salt,

salicylic acid saf'Bn@HE9iKR, BF dIRBIPHIE salt St BdiSoafumn Shipdtassitit LamdAdthe like; alkaline
earth metal saltcgdgp: as magnesium salt, 15calcium salt and the like; ammonium salt such as ammonium

salt, alkyl ammonium salt, dialkyl ammoniym salt, trialkyl ammonium salt, and tetraalkyl ammonium salt.
Preferred examples i%fifﬂéma%%ﬁ% RS S B TRt e SRS U VioHS freferred
examples thereafpsighudel iy dnedhlosidialsadi sddiese saltssar@tprpditetsbyl lacingitignthe compounds
described2 bovg Ln §onta{:tt2 with an %CH or a,base which can be gs[ed for }Pe roductign of a

. C roacetate, rumarie. acl -malic aci 5 stearic, L-ascorbate CS'[CI‘, -aspartic acl
pharmaceutical prg uct. ccor(flng 0 ti% present’invention, the compounds at are represented by
the Formula (1) stisaltsitherepflcandbecelrn Bniydride.creivohrdiersyetviasta hydrate and the like. Herein,
the term "solvatgiBals BRfIBRMERON WK SR MIRIRE WS g o fontained in a solution
strongly attract neighboring solvent molecules to form a 25huge group of molecules. When the solvent is
water, it is callethMieyereiste Theisonidtal vainpe Bepensorbihydrateaiea non-hydrate. For the
non-hydrate, algoheh(fanexamplecmeibanglisihanohRmarepanel.dinethyifasmanide and the like can be

used. [0089] 30The compounds of the present invention and salts thereof may be present in several
tautomer fofmsPIOFEYaTRARSC drdTogsrirt sastar Rl REBO Enarine 8 o4t BANRTF_ thereof In a
solution, a tautemesmisd EephAsEUNKUelahiaciameneaetiln aasaOf setiddonm,.one type of tautomer
is generally present in dominant ratio. In this regard, even if only one type of tautomer is described, the
present invention includes all types of tautomer of the compounds of the present invention. 5[0090]

The present invention includes all types of stereocisomer of the compounds represented by the Formula (1)
(for example, enantiomer, diastereomer (including cis’and trans geometric isomer)), racemate of the
isomer and a mixture thereof For example, the compounds having the Formula () of the present invention
may have one



10or more asymmetric center, and the present invention includes a racemic mixture, a diastereomer
mixture and enantiomer of such compound. [0091] When the compounds of the present invention are
obtained in free form, the compounds can be converted into a salt, a hydrate or solvate thereof which can
be 15 formed from the compounds according to a method generally known in the art. Further, when
the compounds of the present invention are obtained in the form of a salt, hydrate or solvate of the
compounds, the compounds can be converted to free form according to a method generally known in the
art. [0092] 20FuxipayntheSs ubltanceslusedinutheyfesentlinredtitnydamizaadiimiste redripl the form of
prodrug of the compounds having the Formula (1). Herein, the term.'orodrug"” indicates the derivatives of
the compounca N e L acra e B S B Formula () o
pharmaceuticallytédeeytaifetsaird therapioaftdeadmiristration by enzymatic or non-enzymatic degradation
under a physiolpgiedl 25cQdiian. The RietkyG.ean hsdn.ap ACHivE i whepiibisadministered to a
patient. However, in living organisms, it converts to the compounds having the Formula (I) and present

therein in the afieforiic[ODIR] HOPENEMTIE Ohe pPEthly condet®ikirs dedifedrarid ok at specific
pH or by 30an engypiatic action. Typical prodrug is a compound having a hydrolyzable ester residue

which produces a free acid jn living organisms. Examples of such hydrolyzable ester residue include a
Fesice having S A B HABEP AR FyOORBI P LA Bk B YO a carbory
group when Y indeykeimillanftxhas dldasbosodigrolapyisssiffustipuiétt b ylalGd, sbdliyl group, a C2_7
alkanoyloxymethyl grou 1-(alkanoyl ethyl group having 4 to 9 carbon .gtoms, a 1-methyl-1-
Salkanoylony) ST Siam e e B R S foup hving 3 106
carbon atoms, glic(dikerytasonyiohyletaytigrouplaving At Thehrbbn @pmscaic acid,
Emethy1-1-(alkpxygarDenyl sy aieuR RRYINg: 808 fRIRRN AlaMS: /A dk(alkoxycarbonyl)

aminomethyl having 3 to 9 carbon atoms, a 1-(N(alkoxycarbonyl) amino) ethyl group having 4 to 10
carbon atoms, &3Unusandyegrous!toacabarbegppraptbRgigtsabulasynatytotaetoria-yadgydup, a
di-N,N-(C1_2)afisrlamineGaromiRlbdigronp (en exampley N dNeAimetbylamino sty L g5y Rk
carbamoyl(C1_2)alkyl group, a N,‘N-di(ClZ?aIkyI,carbamoyl-(ClZ)aIkyI group, a piperidino(C2_3)alkyl
group, a pyrroliditd{E2C 8yiikgI GoNp: Bt & ardRYINGTE2los5a IR G ASER e NFiEY thereto. [0094]
15The formulatiediofthe:pregent.invention is produced according to a method well known in the art by
using additives such as a filler, a lubricating agent, a coating agent, a binding agent, a disintegrating
agent, a stabilizing agent, a flavoring agent, or a diluent. [0095] 20Examples of the filler include starch
such as corn stitdh¢tpotdiolstanctonivheat starch, rice starch, partially pregelatinized starch, pregelatinized
starch, and por%ﬁ,bﬁ%farch; sugars or sugar alcohols such as lactose hydrate, fructose, glucose, mannitol,
and sorbitol; and anhydrous dibasic calcium phosphate, microcrystalline cellulose, precipitated calcium
carbonate, and calcium &ilikeaeoPiefedféte exeneilos of e fillee 25 idibde s eirt hbsadr s starch, potato

starch, ang,corp,sarchs|Acies ){q{l%ﬁﬁi’ @lﬁEOg"JXWH?&%@iME%ﬁ’\%RQ ﬁ{gbmqg%grg@%c_calcium _
phosphate. [0096] For the formulation of the present invention, lactose hydrate and microcrystalline

cellulose are pref&rMYadeuasg fildr. IRfabiRTy A visey bithaumt S ome RysBmiAtiiRend preferably 5 to
60 parts by weightapadimeraiteienally k9tased pads Mnweighhwith espest to 100 parts by weight of
the formulation. Further, the used amount of microcrystalline cellulose is preferably 5 to 60 parts by
weight, and mot8'BrefsrSHR! 10 $bBO HANEEY weight with respect to 100 parts by weight of the
formulation. [009?] 5Examples of the disintegrating agent include the compounds mentioned above as a
filler above, an ically modified starch and cellulgses such as Crosscarmellose sodium, sodium
starch gy cslate. Mt LSRE SR e st e SR R Leing agent include
sodium starch ghi¢gtate teasbyinettyhcEhulosenchfciifm carboxymethyl cellulose, sodium
carboxymethy! giech AQCIaRaEAMBIARR.SROM. GIPSRRYIConRalaV:SHARHLgG bydroxypropy! cellulose,
and hydroxypropyl starch. The used amount of the disintegrating agent is preferably 0.5 to 25 parts by
weight, and motelréferablyeCrmpsupdts 39 WistkgshRiterédbect to 100 parts by weight of the formulation.
[0098] 15Examples; of the hindjna geskincldenelnimd puslidens.Macragel.,arshine compounds

mentioned above as a filler above, Specific examples of binding agent include hydroxypropyl cellulose,
hydroxyproDyInf&thyeteiitiBs & HRHY PEIR TR B8 IR #idone), and gum Arabic
powder. The usgtd@mauntofithe hindisgaagestispieferahhe Q.dnipodidrassoby dvetghitiénd more
preferably 0.5 to 40 20parts by weight with respect to 100 parts by weight of the formulation. [0099]

As for the lubricating agent, suitable examples thereof include magnesium stearate, calcium stearate,
talc, sucrose fatty acid ester, and sodium stearyl furg%rate.



As for the surfactant or an emulsifying agent, examples thereof include 25polysorbate 80, polyoxyl 40
stearate and lauromacrogol. As for the coloring agent, any of those allowed to be used in a
pharmaceutical can be used. Examples thereof include a dye used for food such as Food Yellow No. 5
(Sunset yellow, US Food Yellow No. 6), Food Red No. 2, and Food Blue No. 2, Food Lake dye, and iron
trioxide. 30[0100] As a stabilizing agent, examples thereof include paraoxy benzoic acid esters such as
methyl paraben, propyl paraben and the like; alcohols such as chlorobutanol, benzyl alcohol, phenylethyl
alcohol and theshkeylzenzdikoniany chithidenp hedolsysugly as iblestolrchésokdmad the like; thimerosal,
dehydroacetic agid; orhj i lavori , t inclyde a sweetener, an acid
tasting 5agent,%a$¥léad\?£rﬂafng %%Ee% at %}e%g%%?rﬁéarﬁ?%ésfﬁ% !e&inrg%r&ﬁé\d/%%?g%pect to the fluidizing
agent, it is useddbIvthe phifpoSerapormsrboAY érfikliitidosaitixed powder or granules, and representative
examples includge;¢alg; light 3niydsaussailcioacikd: &+ lican cioxig.And avdrateg,silicon dioxide.
Herein, the light anhydrous silicic acid is only required to contain hydrated silicon dioxide 10(Si02 nH20)
(n represents afPifEgEY s AUy tighedienpard speliftrcakamiiés thereof include SYLYSIA 320 (trade
name, manufactereds by fs\d -6 Sios e Sohlbitify) tand o REASHs 200ndsaee same, manufactured
by Nippon Aerosil Co., |td.). Su{ta le exanILpI s of the r%ﬁegative intgu e paraoxy benzoic acid esters,
15ch|orobutanofik?8r‘?2§)l‘5’i]c HE1! BHEHIRY X ESH Hah e B e fts 25894 sorbic acid. Suitable
examples of th¢Entisdxidantinphudelsutfite galtéhd assbriadpityvilgsgadditivesmiay be used in
combination of two,or more types that ixed at appropriate ratio. Further, as a solvent to
produce a quuié\gf\iélrbr%ﬁlﬂla%%%?@énrﬁ%ﬁlgs %ég;ig?fr?g L}%Pelaﬁdg a Sc??l'phenol, chlorocresol, purified water and
distilled water. [61019] It is T begolidi fostmitatio s bfctivg Present inbemidmoasiibenpradibeed by mixing the
substance Use%ﬂfb‘ihﬁyBﬁﬁ@@%lﬁg@&@ﬂﬂ@%@sﬁﬁé%ﬂt@%@ﬁ and a pharmaceutically acceptable carrier,

and performing a production method generally carried out in the art. 25Preferably, it is produced

according to théftod0ttdhheeplbey dasiisedisetdiet af)Strersd bltarmeetswdvfilithel shesent invention is

mixed with the ingrgdignts such asadgitivadiller, disintegrating agent, and lubricating agent that are
selected from the additive group A, and then filled in a capsule or subjected to compression molding to

30produce the Soifd totHitAFARSF b vede e sUarHRIm L2 PahE R eI 8 R 8F Ye present invention

is mixed with thedngredieBis sLahrascadditivetafiller, and binding agent that are selected from the additive
group A, and th ranulated whijle adding or, sprayin lvent (for example, purified water, ethanol, or
their mixture, aﬁ ﬁfﬁké}? 16" hfelté)réﬂnuﬁfzratg o et%%éﬁ%ﬁ?é@b%ém%ﬁegg g"?ﬁ%ﬁé’ﬁ%@ agent, and if
necessary, a diSintegratingtatpnisgias suie @gdad and mixed, and 5then the mixture is filled in a capsule
or subjected to gqpanression Molding o predice e solid formulation of the present invention. 3) The
substance used for't prlese%]t ﬁ!nventilosn flser#}xg w‘iﬁ% %e%%)a,re |ents?sugﬁp aj a&%tﬁg, e:';md filler that are

selected from th@) atidithen dre splykildsi¢ iHerCgrapiadd Wiidradadiiilosapeayiiag a liquid that is obtained
by dispersjpg ofdigsplying a findingiklagent,aneki RecesANAMEE additivasde a-spysht (for example,

purified water, ethanol, or their mixture, and the like). To the granulate obtained, a suitable amount of a

lubricating agen?) &h¢ 9 ARl ordite g PRy abERT B1eYaiesaliged@ind mixed, and then the
mixture is filled e, aapsule.igiieatediecaampresosImoldingsupiadusaibe saliddarmulation of the
present invention. gSﬁO%OZ]al i also%?ssible to obtain a sugar-coated pellet or a film-coated pellet
using a more appropAREERSHig s:fzfecﬁ}’.s xamples of a base material for sugars include sugars or sugar
alcohols such agwhite] sugargaunt esythiitake thaetition, vk ddniek aolatébmmbitaticompdwal or more 20kinds
that are sglgcte]g f_r107rrr1]rl Eastha re ti|%ita1;[§le calcium carbonate, gelatin, gum Arabic, pullulan, carnauba wax,
and the like may be used. As'a corgfing agent, examples thereof include ethyl cellulose, hydroxypropyl
cellulose, hydrdxypropyImethgiapbioldsetrsiaehaciitale (cdmanbacasrahpypatalifire §0103] 25Examples of
the base matef@ﬁ%ﬁﬁmﬁﬁef@aﬁ%ﬂﬁ%@M@syﬁ{wﬁ%@&%{mefs such as hydroxypropylmethyl

opy

cellulose phthalate, hydroxypr methyl cellulose acetate succinate, carboxymethylethyl cellulose, and
cellulose acetaté\hthalHtes; 28 ApicipBlypiars 8 cHws thetmaetylie wiididspeiyhsérarruatagit L (trade
name), Evonik PegyssadeR. sditdrstethacrylic acid copolymer LD [Eudragit L-30 D55 30(trade name),
Evonik Degussa Co., Ltd.], methacrylic acid copolymer S [Eudragit S (trade name), and Evonik Degussa
Co., Ltd.];8nd rﬁg{ﬁréf)b}bla&&gaghmggsgﬁarge,ef ecto B%YYHE(IB%Y%’?HQP&?&I 5 extended-release
film coating includebaeihdose polypoars sucly astetiyteceliwase; acrylate polymers such as amino
alkylmethacrylate copolymer RS [Eudragit RS (trade name), Evonik Degussa Co., Ltd.], ethylacrylate
methyl methacrylate copolymer suspension [Eudragit NE (trade name), 5SEvonik Degussa Co., Ltd.]; and
cellulose acetate. [0104] The base material for coating may be used in combination of two or more
types that are mixed at appropriate ratio. If necessar?y6, a water soluble substance and a plasticizer, etc.
may be added to



10the coating agent for controlling dissolution rate. Examples of the water soluble substance include at
least one selected from water soluble polymers such as hydroxypropylmethyl cellulose, sugar alcohols
such as mannitol, sugars such as white sugar and anhydrous maltose, and surfactants such as sucrose
fatty acid ester, polyoxyethylene polyoxypropylene glycol, polysorbate, and sodium lauryl sulfate.
15Examples of the plasticizer that can be used include acetylated monoglyceride, trimethyl citrate,
triacetin, dibutyl sebacate, dimethyl sebacate, medium chain fatty acid triglyceride, acetyltriethyl citrate,
tributyl citrate, d€&tyRfibltizl acitratee (dibutyh@dipatécoleiCbSioy drddldéanylid dcid.d@pesiR0Further, as a
method for coa%glggﬁglfgt %tgrﬁs&?ating layer, a method commonly used in the field can be used and
the examples thereof inc ude pan coating, fluid coating, tumbling coating, and fluid tumbling coating.
Further, the coafifg RgLititsaerrbrieiidrstmattioa:ievtaredonymahgithe tabe Geatepiaidor coating as
described abovegwith,thetalg@ngsselvent (preferably, ethanol or a mixture of ethanol and water).
25Further, the concentration of solid matters in the coatin%liquid is within the range of 5 to 15% by mass
with respect to thEtatal fiadsesmthl S5kt fdicpd 26815 on e HIBHBPES R H1I88Y Y etep of
administering apshasmagettieally effestivieiamount of a pharmaceutical composition containing the
substance used.in the disclosed 30present inventjon t ubject who is in need of treatment or in the
I B ERR i3

state of having 4 Hisord&rdP 880 FREES SUY I B8 BYLE SRS SR RS an excellent
ALK inhibitory actidiiyrenddiasaexegdient stability in a body and excellent solubility in water, and therefore,

it is useful as a tic or therapeutic agent (in particular, a therapeuti t) for a.proliferative
disorder. The cgnl(a[)?o%rﬂgsl% ﬁ%phlgrtggle%ﬁ fﬁt\?egﬁ%igtr?e& %rélil?%gﬁ5@%8?:@1@[%&@%%@gl(%%llrédsalts are useful
as a prophylactfcs évl thedapbloticlagehtigistgdarticular, a therapeutic agent) for disorders including leukemia
(acute myelogefqus ieuermia SHraNIR.ONEAAPRS dPUkeIASHIS: IHDRRAHEISHIE, and chronic
lymphatic leukemia, etc.), malignant lymphoma (Hodgkin's lymphoma and Non-Hodgkin's lymphoma,
etc.), and variolis €areenddeeHt&8YBidin tumor, neuroblastoma, 10neuroglioma, thyroid cancer,

myelodysplastigrayndepme heagrandineckcancel.@sPRN8IsAL6_NGRYIStOMash cancer, colon cancer,
colorectal cancer, breast cancer, ovarian cancer, lung cancer, pancreas cancer, liver cancer, gallbladder

cancer, skin caReBPHRGHSAE Fﬁ?/él%?ﬂb,WMQ}Q%HB@??%W&PB@N@P&F@IBP edyoiliingty bladder
cancer, ovarianigaacefpditeline Dangandestiaukancanaeelr, and prostate cancer. Further, 15the compounds
of the present inugnion are usefyl 2 & prapfiviagtic o herapentic agary(in parteular, a therapeutic
agent) for infiltration a MEtaStAsIS or'8ofia timors. Fuftier, the Stostancé Used in the present invention
is effective as apphophyylagteoofltie napeetipage vnfois ditherod isotiders veiate dfithALKnHonekample,
depressi_on anql:%gg(phi\@ofclﬂrll&tiiggsgliggr el 20[0107] When the pharma_lceutical composi_tion o_f the
present invention is used as an ALK inhibitor, or a prophylactic or therapeutic agent for a proliferative

disorder, or degfdssibil Hntacogpiitivel furictiohamd el akenainimsteafdiy mdthdd(hediudes oral, rectal,
parenterab (intravgnouts s NHARMSGHRE sBREisHPSHIRNeQURuinEaCsieMab ARINITAVAgIRAk.intraperitoneal,

intravesical, topica e(Zro s, powder, ointment, gel or cream) administration and inhalation (buccal or nasal

spray), etc. Exdfidi %gtﬁél gERiriRstraaeH TorREfaLRIe sSabiattiancaipthuhe PERATIRRY BWder, a pill, an
aqueous or nor('ﬂﬁ%@glﬁﬁgﬁbﬁwéﬁm)aﬁl%ﬁﬁmﬁ@519%03%31@3%%%@@“@?%3%5is filled in a container
appropriate for s divided dose. Further, the formulation form can be 30adapted to various
administration r?fg]@bl&g (E]iﬁg{ﬁﬂl%(’}lélﬂiﬁgéaofw(iagg%é&?ﬁ&&ys“ h as subcutaneous implant, etc.
Preferably, it is @Gl adiminisipatioril ok @ataldie t; f6ap s len granidl 85 Spowideso [pbijior dhehdike. The
formulation_of the present inyention is pr according to a method well known in the art by using
additives Aioh A0 BT e B e 2 clstegrating agert,
a stabilizing agentyexfletipling @82ntoly dileedent the dikeo\Whierr theqgharmateatical composition of the
present inventi%ﬂglﬁ%d as an ALK inhibitor, or a prophylactic or therapeutic agent for a proliferative
disorder, or depression and cognitive function disorder, the used amount of the compounds of the 10
present inventid efetheiCsHamge ichIkpEEeEptable salts varies depending on the symptoms, age,
body weight, refgtjyg health condition, presence of other medication, and administration method, etc.
[0108] When the pharmaceutical composition of the present invention is used as an 15 ALK inhibitor, or a
prophylactié or therapeltid Hge M BPASS IS RiPacrs IS GF Or spredd M aRE €8 nitive function
disorder, the usgdameunt, afdhe campowidsbphspresanirinyaiatianoditheitspharmaceutically acceptable
salts or solvates thereof varies depending on the symptoms, age, body weight, relative health condition,
presence of other medication, and administration method, etc. For a patient (i.e., warm blooded 20
animal, in particular, human), the generally effective amount is, in terms of active ingredient (i.e., the
compounds of the present invention that are represezﬂted by the Formula (1)), preferably 0.001 to 1000 mg
per kg of body weight per day, and more preferably 0.01 to 300 mg per kg of body weight per day for an
orally administrable formulation, for example. The daily dosage is preferably in the range of 1 to 800 mg



5antibiotic substance, and an anticancer agent derived from plant, etc. Examples of the "alkylating agent”
include nitrogen mustard, nitrogen mustard-N-oxide hydrochloride, chlorambucil, cyclophosphamide,
ifosfamide, thiotepa, carboquone, improsulfan tosylate, busulfan, nimustin hydrochloride, mitobronitol,
melphalan, dacarbazine, ranimustin, estramustin sodium phosphate, triethylene melamine, carmustin,
lomustin, 10streptozocin, pipobroman, etoglucid, altretamin, ambamustin, dibrospidium hydrochloride,
fotemustin, prednimustin, pumitepa, ribomustin, temozolomid, treosulfan, trophosphamide, zinostatin
stimalamer, carbogpoiejredobetesis, ehsie mstinidhdibizdlecinikxamplesohthd. "plateanm formulation”

includ boplatin,.cisplati ibaplatin, [ lipl 25 Qf "metaboli
include carboplayingishlatn, MBARIAR. Relealath. A HARIAI, FiAmBIEs At e metaboli

antagonist” 15inc mercaptopurine, 6-mercaptopuririe ribosi sine, methotrexate, enocitabin,
cytarabin, cytarabpsingfostibée wiribithbihgerevhiorde, By thasetgsharmaceicals fohekample,
fluorouracil, teggfye, iyfoﬁn@ﬁ@ﬂ%iqiﬂicﬁ@@ﬂ%ﬁ’cﬁ%b@éﬁ%%@@éh&@%@ %B?Mce%m:ﬁl %@Q?S@”n’ calcium

u

leucovorin, tabloid, butocin, calcium folinate, calcium levofolinate, cladribin, emitefur, fludarabin,
gemcitabin® 201YeIFEEROS TR SEHfRETat SEHatHa%im, TbssuraiicahotfaeReM et irin, and
ambamustin. TepairOmEIasE:! HRhibligritionexpmpiR-inelecanandijopatesasyels thni@poisomerase I
inhibitor (for example, ,s%julfox%n,,e,tc.). ,Exam@le of the "anticancer an 'obi?é;ic mategial" include
anthracycline-b S A A AU Ay BRE (SR SFGTAR B AR A HE SRR CIAPAYEBchloride, acrarubicin
hydrochloride, pisargibieiad25hydrochloride, and epirubicin hydrochloride, etc.), actinomycin D, actinomycin
C, mitomycin C O%t]r momycin A3, bleomycin hydrochloride, bleomycin sulfate, peplomycin sulfate,
neocarzinostatipm, mitramycin, sarcomycin, carzinophyllin, mitotam, zorubicin hydrochloride, mitoxantrone
hydrochlotide, and idafltsicihskyldroohiorideséte HExampie smofthen anticaneerdganttdarived from a plant”
include vincalkalp/th rgiseneenRageidvablatip.seiaie Hingrishn. suliig andipdrd.sulfate). taxan
anticancer agent (paclitaxel and docetaxel, etc), etoposide, etoposide phosphate, teniposide, and
vinorelbm. [0113bstances gayaplias ol thebAermobsitherapatmcagsmel wriilgewareotditical
hormone-based pharmaceuticals{ferRyampleddexametRagenen el pisolonr . Ibetameshasone, and

triamcinolone, etc.ﬁ)éOf these, prednisolone is preferable. [0112 Examples of the

"immunotherapglifit 49SHEs BRI T HReHAGE MBI K8t eaYofitAN ABHISH ubenimex, interferon,

interleukin, nagsepbagengaiany stimulating fasion granilecyieocalonyisiimelatingtaated, lymphotoxin,
BCG vaccine, 10C%orynle act?riur'rw?rvutm, Iel:]/?misole,é)ol sa&.cha{ide Iﬂ and frl)jroco(gjazole. [0113]
The "molecularct%lsré)reﬂhg aé’é)r?'t(éz"}inc Ut é%r‘orl) armaceuticar which irhitis the fUrkction ot a cell
proliferation factaragadyltsuféceptehinohthallikg. seXamplesuof thedeell prgliferatinmiactoryican be any
substance if only | [ Heratior nd the j re tide having molecular
weight of 20,00%(%?%22&% W%@%%Eé%%%téo%ﬁé%@%?%\%ﬁ ?(’)réljoc%nl?{rr{;&t%%\%%%fﬁa% I‘%Slt% da%%ryelceptor. Specific
examples theredfl fpeluaé {29iRGodspiderirelgieiptiactor) or a substance which has substantially the
same activity [e[.g,,lﬁGF, heregulin (HERZ2 ligand) etc.], (2) insulin or a substance which has substantially
the same activity [e.g., insulin, IGF (insulin-like 20growth factor)-1, IGF-2, etc.], (3) FGF (fibroblast growth
factor) or a substance WHieKRESSHB SR IT IR distvit 18 Y4 Behe Betibasic FGF, KGF
(keratinocyte grewthifactarns efnldetalpéEmixaseular Spagtihaliahgsowth factor), (5) other cell
proliferation factors [e.g., CSF (colony stimulating factor), EPO (erythropoietin), IL-2 (interleukin-2), NGF
(nerve growth factor), gﬁ?fﬁtﬁr tBISHSHVEl Y FBWH Factor), 25TGF13 (transforming growth factor 13),
HGF (hepatocyte growiih tfegiorkreti)eattn0dded] two or e teceptosifaiseltquadifasation factor” can be
any receptor if anly, it has an ability of binding to the cell proliferation factor described above. Specific
cxarmpios theren o g R S e R A RIS GF receptor, 30
FGF receptor-1comF@Eiveceptoni2) HGH retepstand prhey MEGRerd 8 prody axxd SOHeredéptor (c-kit).
Examples of thenbarmacaiticalswhishdpibitfis iyl celnrolifstation. fagioradnclude herceptin
(HERZ2 antibody), GLEE VEC (c-kit, abl inhibitor), and Iressa (EGF receptor inhibitor). Further, a
pharmaceutical\WHRCPrfitTISHS tR@Rletinalee & proveingrien eefodiypdireratidfifactstis®ven as a single
formulation, or g mw%kw&@%@%@g@ﬁél@f@igﬁ@%@g%ggg&y(%wgliferation factor are also
In

included. addition to the pharmaceuticals described above, L-asparaginase, aceglaton,
procarbaziffe hydrochIGHHaPISFRbISTBRRHY U3t5aR RO Gy hERSBFB IS Ysodium,
differentiation-preyeetineh agai(oporetmoiditaidin Bxcatede angiogenasis iohthitoncand a-blocker (e.g.,
tamsulosin hydrochloride, etc.), etc. 10can be also used. Among the above, preferred examples of a
concomitant medicine include a platinum complex (e.g., carboplatin, cisplatin, and oxaliplatin, etc.),
taxan-based pharmaceuticals (e.g., paclitaxel and docetaxel), topoisomerase | inhibitor (e.g., irinotecan
and topotecan, etc.), vinorelbin, gemcitabin, an anticahcer antibiotic material 15(e.g., mitomycin C), and a
molecular targeting agent (e.g., VEGF inhibitor), etc. Further, they can be used in combination of the
combination therapy for said pharmaceuticals. For examples, coadministration with combination therapy



a subject in the form of single formulation comprising both of them. For example, there is multi-drug
combination therapy by which a plurality of pharmaceuticals are instilled over a period of 3 to 6 months,
and a method of taking an oral formulation over two years approximately. 30[0116] Further, in order to
prevent recurrence caused by metastasis by inhibiting already-propagating cancer cells, or to limit an
area for operation, a pre-operative adjuvant therapy such as "chemical therapy" may be carried out before
performing operation. [0117] SFurther, when topical treatment such as operation or radiation is not
sufficient, in ordepip grasredtioecunpelyoecalisedizyamistastasis:tycirhiptisgnthe deotatim of remaining
cancer cells, a E&ﬁb%?&f %Ekﬁﬁeé%uﬁ%gl%#%@}é %%9 a 'i%'ihe{@&?%' t.@&'é?o%g'ém?ﬁélggs%[{ﬁ?%-o”t- [0118]

[ ctivity

10Meanwhile, the anticancer agent use combination also exhibits Iits normal cells as well as

cancer cells, thebeforesshowinglaAtde @ftettoRaprbsentaividelkampleenainplanidetétieed include nausea,
vomiting, lack %ﬁﬁ&%iz’%ﬁ%ﬂ%@ﬂsetﬁéﬂpﬁﬁ%a{e%%ﬂm@Hﬁ&ag@ﬂ?a%%%@ﬁi%ﬁﬂ@t%osa' disease in
ood p

digestive organ, and reduction in leucocyte erythrocyte b atelet, acomia and reduced immunity
15due to béne MARBIFHISBIEFR hUS, a pharmaceutical for reducing a side effect like them can be also
used in combingjin®] Examples thereof include an antiemetic pharmaceutical agent which can effectively

inhibit nausea (e.qg., grapisetron hydrochlaride salt) or a pharmaceutical agent for promoting recovery
from & bone maow JLBFEF TS I ELTENR 5 P A P ENPELPY, SBIORY SGRIE of the
pharmaceuticaldial chatninsitationpcan: be kppropridietyiselectadcwidbsrefesencartadiast dosage that is

clinically used. Fud’ther the.mixi g ra&io between the solid formulation of the present invention and the
and a noh;10nic ur? tan

pharmaceutical for coadministration can be appropriately selected depending on the subject for
25administfation, admiRistrationuwdastendiseasetoobe treétetdnisymptoms)caaich combiration, etc. When the

subject for administrationyis,pHumaR. the.pharmaseitica RhGoAIMIRISIALR GaRLe used in an amount
of 0.01 to 100 parts by weight with respect to 1 part by weight of the solid formulation. [Example] 30[0120]

Herein below, tRsisisses pinie stidigsnll sseexistaipedlin igheaterastailisnwiae dfsmeebitving examples

and test examplgsintdaweustcthe Presednventian: isRotdimied oy dheseMMR analysis NMR analysis
was carried out by using JINM-EX270 (270 MHz, manufactured 5 by JEOL), JNM-GSX400 (400 MHz,

manufactured B SRy RGN (450 MRS SHERNHAGRIER BY VS MHY R R GBE e xpressed in
ppm (parts per million; anahdedt ivascoimpasaewititheldeuiesuinsiacksiguahabtainen fso0m a sample

solvent. Mass spectrometry . he urement.was carried gut by using IMS-PX303 or
Pt R Gl e Al R SRR R
performance licuid ekronfieitp grapéppeflthrdS)hMe 86U érme ntascdfied o BObyresing Mistamass (ZMD,

manufactured by Mi ) i ith,996- radient sy ] e liquid 15
chromatographj%{l %%%%%?u%%%qﬁfg \ge\zl?ggl\rlzs"ﬁg)(irﬁl\?ﬁg%%% géé% %Q& %ﬁ@tﬁ%@zﬁg%ﬁgss) equipped
with Waters 2528c(rpldpipéaetireant yophaners) lprtdietishiyhhseristhrarftetigallye iromatography One
of the following genditions that@ne Q&%@E@EQ)&%%IMQQ&QIQWM{@&@KQH as a condition for high

2

performance liquid chromatograph Table 1 AnalysisAppara conditiontus ZQ Column used Sun fire
C18 (Waters) 4PSRifY eiyleRs o niely Stk ol R IRsiprivaigr & RodiateRi UM dbile phase, gradient TFA,

MeCN (A/B): 90/4904 (9563 mipoRatsPrigatianinal fmimuaneiangth@00:A00nm

polyoxyethylene - polyoxypropylene block polymer ether; alkylamine type such as
POE alkylamine (Cy».13) and POE fatty acid amide (C,.15); bisphenol type surfactant

25  such as POE fatty acid bisphenyl ether; polyaromatic type surfactant such as POA
benzylphenyl (or phenylphenyl) ether and POA styrylphenyl (or phenylphenyl) ether;
POE ether and ester type silicon and fluorine-based surfactant, and; plant oil type
surfactant such as POE castor oil and POE hydrogenated castor oil. Preferred
examples include polyoxyl 40 stearate, sorbitan trioleate, polyoxyethylene (105)

30  polyoxypropylene (5) glycol, polyoxyethylene hydrogenated castor oil 60, polyoxyl 35

castor oil, and lauromacrogol.

29



4.0 TWA total 90/10(1 mm) w 90/10(0.5min) A) 0.05A TFA, 1120 B) 0.05A TFA, MeCN (A/B):90/10
Room Temp.2.0 90/10(0.2min) 5/95(3.1min) 5/95(1.4min) A) 0.05A TFA, 1120 B) 0.05A TFA, MeCN
Room Temp.(A/B): 90/10 w 5/95(3 mini4.0 90/10(1 mm) w 90/10(0.5min) Commercially available
reagents were used without any further purification. The room temperature indicates the temperature
range of about 20 to 25C. All the non-aqueous reaction was carried out in anhydrous solvent under
nitrogen or argon atmosphere. For concentration under reduced pressure or removal of a solvent by
distillation, a rot@f Evaporator was used. 5[0121] Herein below, production examples for the

e e o ey ReGesnivanen peRResniad RxAe R M alf given. (meference
example 1) Compound J2 106 Methoxy- 1,1 -d met y1- 4- -na en-2- one OMe

With the same é@ifdlitidn-as the Nféth@ilﬂaml@vﬁmegﬁﬁlglkhbe@mpkﬁMM1 s(?Na NHa,

methoxy-3,4-diQydipriinaphaialenBmne %mw&%& 2098, 21d8 mellntetraputylammonium
hydrogen sulfate (40 {3 O 118 mol) and methyl iodide (162 g, 2. 60 15 mol) were suspended in THE (500
P

ml) at roomPtent}sar é%ﬁcﬁbﬁ‘?ﬁbﬁrﬁ%‘ Rh@’hlﬁ%ﬁj}ﬁé)\ﬁﬁ@r fag Wik KHoscdeieBiE S ution of potassium

hydroxide (400 Igglw@'eﬁlmﬂym Refix pepurEad asctheipmer §@mﬁe(qa§um{ppldly increases. Once the
inner temperatur% topped to |n rease, stlrn%%wil continued for 4115 minutes. The reaction solution was

diluted with dist POt i“)l QP RRE A EBRIE" ({515 0T R Nbired Brganic layer was
washed (distilledayatendldmxiz)), (zmﬁd (@{ﬁ[},aNh,yﬂk@ﬂﬁlﬁﬁdiﬂﬂﬂ&ﬂllﬁﬂﬁ&lfaﬂﬂ@mﬂeeﬁgrﬁlw utider reduced
dldlsulled water (500 ml) to

pressure. The resulti rude
obtain the Comgf(ﬁo’iljhg%% t%naie dffi%r hy %%ﬁ ydaro ﬁnnap%)tlﬁgleh Elone) as a colorless
needle- Ilké%rystmlélﬁ‘?y@nm%)mmthﬂeaﬂﬂé (&am)p@ghdmms sylifithgsiféd Nbfrortkanolamine,

o-methoxy-3.&-Giniie-HARBIbalsTZ-ene spdioometiane | M mRAQE [MyrHr HPLC retention

time: 1.54 minutes (analysis condition S) [0122] (Reference example 2 Compound J3-1

9-Methoxy-6,6-dirkety tUsndisy pgte (5'H Wdnz B atbandieSec s orfitFila kg Me- With the same

condition as the,syithesis Qfithe. oAb 62-4e-reM9elher sulfosuccinic acid half ester
5methoxy-1,1-dimethy1-3,4-dihydro-1H-naphthalen-2-one (7. 89@ 27 85 mmol) and 3-

hydrazino-benzZOWtrifd PA %8I A DR SHar aisuehasdaryaei 166 vy Ao StibtHe at 100C for 2 hours.
TFA was nernomwaﬂmegrmatwfyumd@rmme@bm@swrgpgﬂﬂ@r &hatreﬁneateslﬂme(slwem added with

saturated aqueous solutjo on of NaH (§ 0 n cted with ethyl etate The organic layer was
washed with sa%uraﬁﬁl BANG did %%eé?s)lg & ? 'ITéa% ek?fé)r E}%g oftthe drying agent, the

residues obtalndﬁaaﬁmmm@céﬁ’ﬂﬁahomumdmikgbnﬂbed phesﬂnélwahoaﬁhbed(wmmmlaneta)te stirred at

room temperatyg;and, ng %%lgg%ro Pg%ﬁglll ﬂ Ygﬁgﬁgﬁg@% n% ganesn 581%9 éQg filtrate under reduced

pressure, the Compoun

dimethy1-6,11- alhaym@rm%b@ﬁb@ﬁb]@@m|e-13:b@pty®mnﬂ@)lwéqdv\ngtyw¢r@powder 15 2.65 g) was
obtained as a ”&%M&a‘ﬁ@ﬁ%{)%&@ﬁ%ﬂ@%@ﬂoﬁ@# (%TQ{ r@@lg?%}hﬁr@(lecnhme) and alkyl

dimethy1-6,11-dihydro-5H-benzo[b]carbazole-| carbonltrlle ) the title compound was s ntheS|zed from the

Compound J2 dhet3-RYeAo- bR Fortr AR Sctids BO3IMLTHLRE U rbhidiram@Irel 73 minutes

(analysis conditigia®) sodium tetradecyl sulfate, sodium hexadecyl sulfate, and sodium octadecyl
sulfate, dioctyl sodium sulfosuccinate, sodium lauroylsarcosine, and sodium
dodecylbenzene sulfonate.

25 [0020]
The organic polymer indicates a substance having molecular weight of at least
10,000 and the skeleton mainly composed of a carbon. The organic polymer includes
a protein derived from an animal or a plant, polysaccharides, synthetic resin, and the
like.
30 Specific examples of the organic polymer include polysaccharides such as

hydroxypropyl cellulose (herein below, also referred to as HPC), hydroxypropylmethyl

30



20[0123] (Reference example 3) Compound J3-2 9-Methoxy-6,6-dimethy1-6,11-d
hydro-5H-benzo[b]carbazole-I-carbonitrile ass OMe The Compound J3-2 was obtained as a
byproduct of the Compound J3-1 synthesis. LCMS: m/z 303 [M+H] HPLC retention time: 2.67 minutes
(analysis condition S) 5[0124] (Production example 1) Compound J4
9-Methoxy-6,6-dimethy1-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile N=OMe 0 10With the
same condition as the method for synthesizing the Compound A4, the title compound was synthesized
from the Compoeihd38: inethgl thdl Tompovryded3 2y(wiixtene)e esterlﬁoWﬂH%Ra(@Mgm B6)6: 12.79 (1H, s),

8.33 (1H,d, J z§1%1%@51§d9&§%@e§§ eg'lﬁmgﬁ] viinQddFdsif -GR 6\ g‘ G Aii2), 7.0 (it dd, J =

8.3, 1.4 Hz), 7.28 H,s), 1.74 (6 LCMS 317 [M+H] HPLC
retention time: 22inRABY iahalyeholcondition! sge[f@tﬁzsql(lpito@a@@om exbfripleng pRdoTdmpound J5

9-Hydroxy-6,6-dimethybndkiopRibid Lich By igmHrReparilcatazele-3-carbonitrile With the same

condition as the method for synthesizing the Compound A6, the title compound was synthesized from the
Compound®J4. 11-1-NMIRTDIESTEE) plimers fase byvorwyersdybdisofiiy 9 9o 8.2, 0.7 Hz), 8.01
(1H,s), 7.68 (“ﬂ Herhre 8afidd2)atéiB31(bH Iﬂ@m@er 8%el1ﬂc|ﬂiinﬂ)§§t@ﬁoﬂmélud3 8 Hz), 7.10 (1H, dd, J =
8.6, 2.8 Hz), 1. 72 6H, s LCM - m/z 303 [M j’gy?HPLifSTtentlon time: 1 7 mlnutes ganalysns condition

S) [0126] (ProdliHigHY& %R%b‘fs JBSISERRA" B‘lﬂ?&ﬁ‘b KeftbHoscagigryIen
3-cyano-6,6- d|rgamyblgmmmﬁrléeﬂmm&uwlmbahio{/b]ﬁalrbalgzo{ee-yamd agar, ith the same

condition as the method for izi Compo BI, th com was synthesized from the
Compound J5. £ W@ f\‘/‘%@et%e)%évzpf%g’?iﬂ ;13"34 llﬁ gl = 8.2 Hz), 8.15 (2H,m),
8.05 (1H, 1%s), 7.87 (LHndng Lhco@gan@ FoHm)etB. 650¢e bhlabld maezaenzl)c LB0i(®KH o§pH. CMS: m/z 435

[M+H] HPLC feE%’%ﬂcﬁm%@ﬁJ?g&k‘ﬁ%&(ﬁ‘&ab{%im%‘%H&%%&[%@Z&%{Qd%%%%@mP'e 4) 20
Compound J7-4 9-(4-Isopropy

perazin-l-y1)-6,8Y%H ﬂ‘ﬂ%lbiqao?(’éf%l‘lmfbﬂfﬁfﬂ)g%ﬂfé‘ﬂﬂféM@&%&ﬂb@@@&%n|tﬁl’@mRi¢N of  With the

same conditiongs the-methedfesisyRthasizieathe.Ganprund B2l G gaifuriamethane sulfonic acid
3-cyano-6,6-dimethy1-11-0x0-6,11-dihydro- 5Hbenzo[b]carbazol -8-y1 ester (Compound Bl, 30 mg, 0.069

mmol) was dissothaHeE 2] iR T St R SHBF TS MOl BRI mg, 2 eq),

Pd2dba3 (6.3 mg:ldOuie@achy BINAP(HEyngr 012 (eﬁxﬂlaﬂd)KBRHAér@Sm@ Relymans stirred at 100C all
night and all day. Ther a(ﬁtlon sp lution g/ (ﬁdlmto water, and th en eHr ﬁgll hh ethyl acetate. The
e Yon il

urified s ar ose a ctate a
organlc Iayer was wash Ftﬁ a(fu)r/ 8r|é(§ Over SO ium cﬁyln agent was

removed by f|Itrhtyrhnxaptbplyhn@h}dué@hbmedtaﬁmcmmealstcwcandumer reduced pressure were purified
by silica gel COIW]
The pH adjusting agent indicates a substance which controls the pH of a

20  solution with addition of an acid agent or an alkali agent so as to improve the solubility
of a poorly water-soluble substance. The pH adjusting agent is appropriately selected
according to the property of a substance to be dissolved. For example, in case of a
basic poorly water-soluble substance, an acid agent is added to adjust the pH to be
acidic and to improve the solubility.

25 Examples of the pH adjusting agent include adipic acid, citric acid, trisodium
citrate, gluconic acid, sodium gluconate, glucono deltalactone, potassium gluconate,
succinic acid, monosodium succinate, disodium succinate, sodium acetate, L-tartaric
acid, potassium hydrogen L-tartrate, sodium L-tartrate, DL-tartaric acid, potassium
hydrogen DL-tartrate, sodium DL-tartrate, sodium hydrogencarbonate, potassium

30  carbonate (anhydrous), sodium carbonate, carbon dioxide, lactic acid, sodium lactate,

glacial acetic acid, disodium dihydrogen pyrophosphate, fumaric acid, monosodium

31



10chromatography (ethyl acetate/hexane) to obtain the Compound B2-10 (8-11,1-
dioxothiomorpholino)-6 ,6- dimethyl- 11 -0x0-6,11- dihydro-5H-benzo [b] carbazole-3 - carbonitrile) (white
powder, 2.1 mg, 7%)), the title compound was synthesized from the Compound J6 and
1-isopropyl-piperazine. [I-1-NMR (270MHz,DMSO-d6) 6: 12.80 (1H, s), 8.33 (1H, d, J = 7.6 Hz), 8.02
(1H, s), 157.66 (3H, m), 7.33 (1H, d, J = 8.2 Hz), 3.21 (4H, br), 2.66 (5H, m), 1.72 (6H, s), 1.02 (6H, d, J =
6.3 Hz). LCMS: m/z 413 [M+H] HPLC retention time: 1.38 minutes (analysis condition S) [0128] 20
(Reference exafmplead, ObrpdundidA2odiMethbxyaldd, ptis@tbnyd a8idd schinyrcisoe ddthasaphthalen-2- one
7-Methoxy-3,4-[9' glg -1H- -2-0 e% P 5 tetrabutylammonium
hydrogen sulfa e@{ gt%sf%g‘% agr{(3 rﬁléﬁt]i‘](i/ %(S%é% %’%}%’%&%ﬂ 8%§%§§%ﬁéﬁé§ded in THF (500 ml)
at room temperétiadu haerogarringsrhainixture was added with 50% aqueous solution of potassium

hydroxide (400 g) overﬁefg}gwg%ﬁggg%(qggygqeg@sdgggtigmgratsec{@i frature-raridlygncreases. Once the
inner temperature stopped to increase, stirring was continued for 45 minutes. The reaction solution was

diluted with distileePiiatsid ey epridekilacians tivrdnias & pvttei Seei Fle 'REMSIAEE organic layer was
washed (distilleghmwatefidxldX Bhtidried ovesianhydrods spaiun stifats. andiceneentsated under reduced
pressure. The resulting.crude product was recrystallized with MeOH (1 L) and distilled water (500 ml) to
obtain the title SESRPSURECKS a colorless needie-like crystal (177 g, 73%). 1H-NMR(400 MHz, CDC13) 8 :
1.43 (6 H, s), 2852 H, t, 12 Hz), 3. 02 (2 H, t, 12 Hz), 3.79 (3 H, s), 6. 74 (1 H, m), 6. 87 (L H, m), 7. 24
(1 H, m). LCMS: m/z 205 [M+11]* [0129] 10(Reference example 5) Compound A3-1, Compound A3-2

S Brome-6-methors-6, 5 ARELHA .1 R Ll e b
1-Bromo-8methaxy:6B-ditnethy6aid tehhypdrde 8 dd -emzoshh.caxbaxolescinate, skimmed

157'Meth°XY'1xi'n‘fﬂiBb%ﬁX&é%cﬂﬁﬁMﬁrﬁ'&ﬁi‘a@%@QHﬁl?&%&&?l (GRMPYAY A e 082 F sarRgmmol) and

3-bromophenylhydrazine hydrochloric acid salt (71.0 g, 318 mmol) were dissolved in AcOH (350 ml) and
refluxed under 8fifriRgifon e-Hears! TH@treaction solvent was removed by distillation under reduced
pressure to obtaigathe crude product as a mixture of the title compound A3-1 and A3-2. 20[0130]
(Production example 5) Compound A4 3-Bromo-8-methoxy-6 6-dimethy1-5 6- dihydrobenzo [b]
carbazol-11 -one 0 25THe'CFAdEHAIREYBTAMEPHBNTHE A88\valE 8 [FRare b RsMCahd A3-2) was

dissolved in a npixtidreiselvieatoafllHFT{db& i) and stigiiie shawaten{S@anbrnadstesh ionce with DDQ (115 g,

509 mmol), and th(laln stiéred at room temperat re for 1 hgur. The. rea((:ition mixture was dilluted with CPME
swallowed t

(3L), and the orggnlc I%lyeorevl\q/tgg WASh Y thrLa ttlrr%cetsa\lllvclith %)%tmeafa SoU8 B RNSH Bf L641tim hydroxide (1

L) and twice witin eistiletivgbtect(1 L) in order and dried over anhydrous sodium sulfate. The organic 5

layer was Concentfafe%égcﬁ%oex m&e&%@ %9%%%%&@@@&8 iRitated produgt yvas collected by

filtration and washed with a sma ount of CPME to obtain the title compound as a yellow crystal (48 g,
40%). 1H-NMR{200: 142, SO SO 6] B 2 tamrale Hig)d3popd¢s pire§hq 208wmiog (1 H, m), 7. 32-7. 38 (2

H, m), 7. 65:7. 66kl dh) o Bin 084 (R Mlich2a Bon{ SoiniieiSh, 104 YIS A RTR0R %R IM+H]* [0131]
(Production examgle 6) Com?ound 5-2 8-Methoxy-6,6-dimethyl- 11 - 0x0-6,11 -dihydro-5H-benzo [b]

carbazole-3 -caM5driitrdidauiS Iaraiatos- mEMERIcE 6 Biret leBn g ity tiobdnz & Bfesitazol-11- one
(Compound A4, 19 8782 el ke copRes LyanidedsR. 6.8 badxMmmnohiwers dissobred in NMP (100

ml) and stirred %t 170C for 17 hours. The reaction mixture
ard capsule, and as a carrier, water, ethanol, polyethylene glycol, propylene glycol,

methyl cellulose, or suitable oil, and one or more emulsifying agent and/or a suspending
25  agent are generally used. Furthermore, the liquid formulation can be prepared, for
example, by dissolving solid state pharmaceutical formulation, for example, an
individually packaged pharmaceutical formulation, in water, etc.
[0024]
In the present specification, the term “poorly water-soluble or insoluble in
30  water” indicates that the solubility in water is less than 100 pg/mL, preferably less than
10 pg/mL at 25°C, for example. The solubility can be determined according to a
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was suspended in ethyl acetate (500 ml) and distilled water (200 m1). The insoluble 20 matters were
filtered off using Celite, and washed with ethyl acetate (300 ml x 2). The organic layer was washed once
with agueous solution of disodium EDTA (200 ml) and twice with saturated brine (200 ml) in order, and
then dried over anhydrous sodium sulfate. The organic layer was concentrated under reduced pressure,
and the resultant was suspended and washed with a small amount of CPME to give the title compound as
25a colorless crystal (6.58 g, 73%). 11-NMR(400MHz, DMSO-d6) 6: 1.71 (6 H, s), 3.89 (3H, s), 7.07-7.09
(AH, m), 7.34 (Thbts)d WEBKAGON(IbHhaw)f.7.99 (1H, s), 8.14-8.16 (1H, m),8.30-8.32 (1H, m), 12.32 (1H,

br.$), LCMS: m/z 317 [M#H] HPLG retention time; 2.5 [n A i$ £ ition ) (Production
example 7) Compound{%g%%%@Jg%gﬁ%g-%c,é%hh%%/’%—%%—@(oﬁ%%l-?g] 9}%?{? %9{%8%9&1
hydro-5H-benzdidicatds abas|Ex3sebbhitil &S SiMethexiz- 618 diinsthipriatedides nal Hikyelro-5H-benzo [b]
carbazole-3 - carhonitile(:00ROURH-AP2110: R84 28-8mmewasi fis solyed.i pyfidine hydrochloric

acid salt (25.0 g), and stirred at 170C for 13 hours. The reaction mixture 10 was partitioned in ethyl
acetate (400 mE)EAHGANSHANSE WaldP(ate il T taH ST EGURG I BaRIPRE B S8 one more time with
ethyl acetate (40hmikly, The-combiseavangaaitaysT waswashadiwige witkegistiledwater (100 mL) and
once with saturated brigf (éoo mL) in order, ,an%dried over %IA% rous sodium sulfate. The organic layer
was concentrat PRAMR S BTSN eIl Al SPBHULE WhILH UFAS $§855RBd and 15 washed with
a small amountdfiCEvtEc«o obtaiicdhetitlScoiapgound apassolofess iciysisli($ 9 Inghr83%)n
11-1-NMR(400MHz SO-d6) 6:1.73 (6 H, s), 6,87-6.90 (1H, m),.7.11 (1H, s), 7.57- 7.59 (1H, m), 7.97
(11, 9, 8 04-8. 06 OHF ) B0 i TyeTbain &) A S v 03 (o
(Productior? exasmpske(8) C@Ompomd Bignitifhno btisreteatms tgs famiedarit 3 -cyano-6,6-dimethyl- 11 -
0x0-6,11 -dihyd[r&ygg-lbenzo ibJcarbazol-8-y1 ester 25 8-Hydroxy-6 ,6-dimethyl- 11 - ox0-6 ,11
-dihydro-5H-benzo [E)]carbazole-:%- carbonitrile (Compound A6, 550 mg, 0.189 mmol) was dissolved in
pyridine (18 mL), addeth it spiiydpseidierftbrometranelstifoicae d( O 78RN BEOFihd stirred at

room temperatuig Q30 dmintiesa e feantiophsplylinnwasinued dtowatararepithen extracted with
dichloromethane. The organic layer was dried over magnesium sulfate. The drying agent was removed by

filtration and thé¥8&idues obtained after concentration under reduced pressure were purified by silica gel
column chrematography {ethyaeeipterhexrneihto olaimibertprgehearbpaweb(mbitgpowder, 641 mg,
81%)). 1011-1-NMR%0 MHz,DMSO-d6) 6: 12.89 1%—1, br. s), 8 %? %1H, d, Jt: 8t.8 Htﬁ)’ 8 t31 (AH, dd, J =
8.1, 0.7 Hz), 8. 2A°CHY G4 "G g o0 (1RGNS PTese o Bz S5 el 2B 1 5y 76 (6H,$) LCMS:
m/z 435 [M+Hr ¢tRbtl@retenponmitigyeh&ed0 minutes (analysis condition U) 15(Production example 9)

Compound B2-22-1 4’%1%3&&961@1’(?'gé%%m}%:%‘%%%’%ﬁ%%%%é%%ﬁ"@n%ﬁ%@g%?ug?ln_e atom, a

carbazol-8-y1)-3,6-dihydro2H-pyridine-1-carboxylic acid tert-butyl ester 0 20To trifluoro-methane sulfonic
acid 3-cyano-6 8 ¢ime tiym. 1byoaie;, dteilpdpdis Hiparre[bichkbazdicgoydinsste iumpbund B 1, 7.80 g,

18.0 mmo}), 444, d.mRn GHRMEYT %&%%a*a%eﬂ%&gﬁéag BidinyArRAE Rifling L arboxylic acid
tertbutyl ester (6.11 g, 19.8 mmol, 1.1 e %Ed(PPhB)ZCl (630 mg, 0.898 mmol, 0.05 eq.), and sodium
carbonate (5.713@me,¥@@%?&% the P fRiycA el S5 RN 985 ARINIAGAKE: The mixture

was subjected todJgelugest@rassil 8dntes Mbrasonicatigndisateertcfoliowesbhyfiliaghwith nitrogen. This
procedure was égﬁgated five times to remove air. Aft rj}urther stirring at %O for 2 hourg under nitrogen

atmosphere, th8* MBS WAL SHBTEH' T BEIR (ShiB eyt Y debshit Watet (958 RS, Bhd further stirred
for 30 minutes. dlk@ preclipitatesawerehiiltered and, wiaske diwitly waten(bOeikybdbeyewere further washed

LS d6a T ot e 0 AT A A S Ao example 10)
Compound B3-1@:1. 4-5@cOyanatBsdirmetiyichile oxoiBdromdihydrodHayentdl eandsardl-8-14)-p
peridin-1 - 100@@8&)@'&%&}&%@?%{ g%tﬁf, a nonafluorobutyl group, a trifluoromethoxy group, a
pentafluoroethoxy group, a heptafluoropropoxy group, a nonafluorobutoxy group, a
trifluoroacetyl group, a pentafluoropropionyl group, a heptafluorobutyryl group and a

30  nonafluoropentanoyl group.

[0026]
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00 4-(3 -Cyano-6,6-dimethyl- 11 - ox0-6,11 -dihydro-5H-benzo [b]carbazol-8-y1)-3,6-
dihydro-2H-pyridine- 1 -carboxylic acid tert-butyl ester (Compound B2-22-1, 16.2 g, 34.6 mmol) was
dissolved in THE (800 ml) and methanol (230 ml), added with 10 wt% 15 Pd/C (3.2 g), and stirred under
hydrogen atmosphere for 19 hours. The solid was filtered through Celite, eluted with a mixture solvent
(400 ml; THF/methanol = 4/1), and concentrated under reduced pressure. The residues were dissolved in
ethyl acetate (400 ml), and then washed with 1% aqueous solution of N-acetylcysteine, saturated
aqueous solution of NAHEQ3 aaiklys gtunateddonne mbhevolgaiolayenivas drieddier 20 sodium sulfate.

The drying agen 0 N g 0 resi C : € reduced pressure
1 abta he U1 Sa TS UNA B & BB EHGUEL (WFe Bt ey U eSSl

( ( ! MS:m/z 470 [M+H] HPLC
retention time: 288 mirat@syRnaBisisscorriitivicSkaspRodechd mekdaplectin) Sowpaund B3-13-2 6,6-D
imethyl-11- oxos8:pipRRgINAGHE L oty dreall P67 ARiGR9RZRIg; 3o SashgNirlg, G, With the
same conditioneasﬁthge rr?ethnold or g%/n%hggzingéﬁeé?ggfnpoundt%%%l %FHIIEI(O.SQGr}n?L arllod TFA (0.5 mL)
were added to AS(PBPAREB6dIRTEYAYICUR -HREL1erous. an isopentyl group, a 2,3-dimethyl
dihydro-5H-bengofhicahinze h8xylaxyiniperidingisanaaxyicasid terthuhesterdCompound A7-1, 35
mg, 0.072 mmal), and the mixture was stirred at room temperature until Compound A7-1 disappears. The
reaction solutiol RXbXBHEENARSE U IRHFedb LK Pheskird Gt Hhe rEEHE 58 SALkTNed by Using
anionic exchange yekinl Bloptratto Sphe pesf¢tratien@rk) IRYl-HG0 3 MR tenclhtainoike Cempigund A8-1 (37
mg, 1076%)), tgectitlg‘]?%{npo%und was synthesized from the Compound B3-13-1. LCMS: m/z 370 [M+Hr
HPLC retention tinié 136 Minutes (analysis condition S) (Production example 12) Compound B4-8
156,6-Dimethy 198Al-oxetan-3-14-piperidin-4-14)-11-0x0-6,11-dihydro-5H- benzo
Ibicarbazole-3-carbonitile @ , Y i e s 0RILIAR AS e methad iRt aniesieng the Compound
B3-32 (morpholine (6 pl, 1.5 eq.) and sodium triacetoxy borohydride (Si mg, 2.0 eq.) were 20 added to
THF (1 ml) soludiH éfq%@é[ﬁ%peoﬂhﬂl Bepupopf which at least one hydrogen atom on the alkyl group
8-formy1-6,6-dippgthyinldt exabddsditysliavehi-Bengolbicarhazels- 3:6arhaitiile (3R 19 . 095 mmol),
and stirred at room temperature for 1 hour. The reaction solution was filtered to remove insoluble matters.

The residues oBf&HEY SRS ESHEEREHSR TAYSF oY PrasstrY Herecptinda by figh performance
liquid chromatogtajpioy, o ©kitainctbepGampo it B3 (66 dimetibltérenodalntdrongatit yLj_co-6 11-dih

dro-5H-5H b carbazole-3- carbonijtrile) (19 mg, 50%)), the title compound.was, synthesized from the
Compound B 413 A o b 53 € N0 VLS RTSE S R oy A I )08 32 (1
7.9Hz), 8.13 (1B suhsTiOkz 8100 (1H, S), 7.74 (1H, s), 7.61 (1H, d, 9.8Hz), 7.40 (1H, d, 7.9Hz), 4.56 (2H,
t, 6.7Hz), 4.46 ({n%;bbgt] 6.1Hz), 3.46-3.39 (1H, m), 2.85-2.82 (2H, m), 2.71-2.64 (1H, m), 1.92-1.86 (2H, m),
1.82-1.79 (4H, m), 1.77 (6H, s) LCMS: m/z 426 [M+H] 10HPLC retention time: 1.53 minutes (analysis
condition S) CompoundB4(& salkaty sziv @’ 6rErimethgoga(ant gxatamdBrginsiperidiend-y1)-11 -oxo-6,11-
dihydro-5H be%91{1@]9@1{9M%ﬁasa{b@@t@é%m&&s%\é%%ﬁ&%ﬂQ BBkt R /W of DMA 15 and

1.4 viw of 2 N sulfuric acid. After cooling to room temperature, 15 v/w of acetone were added dropwise,
and the precipit{BErUBIISTRSFEMERE ARt Erre@ foeameiSifuric B slegtples of the Cos

6,6-dimeth(yl-8g(lj(eﬂyegaaqsiygig)'tpﬂ{idﬁyﬂgj(,&)p;g,;@nmgr@apgﬁgygf)@@ﬂybgm@émqu)@)égie-3-carb(onitri(!le.
11-1-NMR(400 MHz, DMSO-d6) 6: 12.81 (1H, s), 10.26 (1H,br.$),8.33 (1H, d, 8.3Hz), 20 8.21 (1H, d,
8.3Hz), 8.04 (1|%E°é‘}’,"?.%‘(?ﬁ‘{ s%fo’f%ﬁ%[ﬁ‘,te&?/g%ﬂ%,l it’f’lﬁﬁi’o&h @?31%{%@5%%%& . m), 4.50-4.40
(1H, br.$), 3.60£3000(6 Herhenyl) gr@addOhRkh g rd2uf)5- Ar QB 4RI, it a1C7 9 Ekhys ptdGMS: m/z 426 [M+Hr
2584-8 hydrochloride, salt,, Bia-8 was dissplvedin 3 ¥w.gt dimethy! sulfoxide and 0,41 viw of agueous
hydrochloric acid sofution éyl\?) %%\‘Yfﬁ h the tissolved <olution was 2s"[fbjec edio Pr’eeze-drying. To the
freeze-dried pr@dms,tiél' mixtupreof Sy Wﬁ\z-mﬁﬂm@ra@@bls viw of acetonij[rile was addgd. After stirring at
room temperature all night-and oy, 15 SRIECRIBEC ORI Weis et andded (o aive the B4-8

monohydrochloride salt. B4-8 mesylate salt was dissolved in 4 v/w of dimethyl sulfoxide and 1.2

viw of aqueousssBigtivhestunasJrensdiab@ Ny akd tAES SR R EHIdbh iR wagshsidreeted to

freeze-drying. TRthe freezece %@[@%%b&i%té!&"os)fawatﬁ[@ﬁ@sﬁt\iéﬂt of sthyl aneiate yugre Sadded. After
stirring at room temperature all night and all day, the precipitated crystals were filtered and dried to give

the B4-8 mBnoraLy iR ULRMEICEPE A5 BSfS YatP BE SHECRLERIREAERS, BhieRSLLaEEET an amount of
0.81 times the weighkhchQ@EB418, st 6ligsoligtkibchdad vadbieiranydio b anbama 2dww0f water at 80C.
The dissolved solution was added with 30 v/w of ethanol. The mixture was stirred at room temperature all
night and all day, and the precipitated crystals were filtered and dried to give the B4-8 hemi-L-tartrate salt.
The B4-8 hemi-L-tartrate salt obtained was pulverize:%oéll by using a jet mill.



15 B4-8 phosphate salt B4-8 was dissolved in 14 v/w of N,N-dimethylacetamide and 5.9 v/w of
aqueous solution of phosphoric acid (2 N) under reflux with heating. The dissolved solution was added
with 43 v/w of ethanol. The mixture was stirred at room 20 temperature all night and all day, and the
precipitated crystals were filtered and dried to give the B4-8 monophosphate salt. The B4-8
monophosphate salt obtained was pulverized by using a jet mill. [0132] (Production example 13) 25
Compound F5-22 6,6-D imethy1-8-(4- oxetan-3-yl-ftifteraz
Nn-1-y1)-11-o0xo-@sptapbstrivé:6, b ydrgibHipenzofid] ciro&zale,3t sarbonitiilenyl groudhe Compound
E4-2- 1 (9-bromg- XY-6,6-dj -1.1-0x0-6,1.1- dih - e C -carbonitrile
(Compound E%%ﬂ%g&ﬁ%e%%s% tﬁ%ﬁ‘f?f}g}%&{’gﬁ%%ﬁﬁﬁ‘%gﬁﬂ%gﬁ%%ﬁ%ﬂ:d.%% %ﬁ‘%%f%%h%&os’ eg.), XPhos
(9.05 mg, 0.15 &.), & cesitiadonatéor8Smg ksl gepympel 3-tethentylisieyn-mbl (28,6 ol, 1.5 eq.)
were dissolved ip,RegIgRILIGRNE. Stred RESRGRKE,2 hours. The reaction solution was poured into water,
and then extracted with ethyl acetate. The organic layer was washed with aqueous solution of sodium
chloride and drid§<Ver sodium sulfate. The drying agent was removed by filtration and the residues
obta(tjined afterh concegtqg{?om;pa%@(ﬁgr gﬁdjﬁcegemggsmgowégt@%{ﬂﬁdﬂ@ygh[aLgasaagEu?%@r the sarr)1e
condition as the method far synthesizing the Compound E4-2-1 (9-(3-hydroxy-3-methyl-but-1-vny1)-8-
oy 6,6 B LOREE, Sp SO B e UBESAIIAES CopiB ey ErSin sold. 21 3 mo,
42%)), the title codnpanc wassnthesized trobotheo@eomppuaaid F43rpnd pfapydes dibidyl-NMR(400
MHz, CD30D) 6: 8.37 . d.J=8.2Hz), 8.18 (1H, s), 7.84 (1H, s), 7.53 (1H, d, J,5 8.2 Hz), 7.19 (1H, s),
a0477 (2H, Bk B e e ) ke Bl g el e e SRy 210 (3
s), 1.79 (6H, s) HOMS: P¢ferrdby[MisHr(HPURY retamtian tiere pic8abinutes kalykiscondition U) 20[0133]
(Production exaplé, kA SAMRCLE RSP YAORIBRMBIMOL B Erip ey feldspretan -yl piperaz

n-1-y1)- 11 -oxo0-6,11- dihydro Jcarbazole-3-carbonitrile th the same condition as the

method for syn#i€8izing the Compound E4-2-1, the title compound was synthesized from the Compound
F4-3 and ethynylcyclopnepang, :hidy N MR 48 MHay M SOsetBledr Faift (e abRInBed2:8.29 (L H, d,
8.08 Hz), 8.05 (1 5H, s), 8.00(1 H, 532,37.62-7.58(1 Hkm), 7.21 (1 H, s), 4.62-4.57(2 H, m), 4.51-4.47(2 H,
m), 3.53-3.48 (1 HOMY! S A A0 (P H iy AkyBYeeiavR bR k3 PRaRY 80,89 (2 H, m),
0.76-0.70 12 H, aihLGMS:amizm At i+ REBAd (R eterencevenasmple GpCompatine o
6-Bromo-7-methoxg- lb,lt.-dirr%ethzl-s ,4- dih%t](fl[ro-th-nzt;lPhthalen-Z-ongj C%lMe Br dif

7-Methoxy-1,1- |?ﬁeﬁL1lyi-lg’l,%l-o%(§/ rSoa-lfﬁP-rﬁ%lep Raien® 56#8%6%‘883? A2 3G9y gl, B?K?@EL mmol) was
dissolved in CFi@Ne@0 onle)y, adiaeddwioh, NB Sifgl&Bagydidlcatoy anch theyrhedubetvvas] $tyraed at room
temperature for 2 rs. Ther | luti 0 Intg water (40 e precipitated solid
was fitered o B T e oo TR Boner, 3 B B G Eiea i Mo e
(270MHz,CDC18)igh mBebelMbsitugShy ¢¢itay) 1303 (@istigpngouEt), t, N ezeanefgahly), thegs (2H, t, J = 6.8
Ha), 1.42 (6H, S)l GV Y283 285 (NG HE HELGelaipa. e 2 it inules, @nelygis condiion S)
[0135] (Reference example 7) 25 Compound E2-1 '9-Bromo-8-methoxy-6,6-dimethy1-6,11-d
hydro-5H-benzSPSTEs B8RS &frh bnitdlkyny! group.

6-Bromo-7-methmiyil, 1-dimethy1-3,4-dihydro-1H-naphthalen-2-one (Compound El, 7.89 g, 27.85 mmol)
and 3-hydrazino-benzanitrile (4.45 g 1.62 eq.) 5 were dissolved jn TFA (250 mL), and stirred at 100C for 2
hours. TEA was removeef by conCatatSroiRaBEPRYAR:A é?@giﬂ AAT RS rEd duEs Were added with
saturated aquedassolPitiderabi YN aHCIoR:< 200 miv}y] dellgivadlpy eiractionxaiihletihdracetate. The organic
layer was %ash%gh\i\gtha%agwartgd prirne aQ%I oclﬂ)%d over soda{ucm %ulefgéﬁ. 'Ir'hé-:' dg)éincgoﬁg}gqt was removed by
filtration and the residues obtained atter concentr h%nl?o underreduced Bfesgure were added with ethyl
acetate. After stirping atyoohepeiperatand athelorstipitaterl sdlidiwvadseparated by lithation (Compound
E2-2). The filtraie was concentrated under reduced pressure to obtain the title compound as a mixture
with E2-2 (yellowish white powder, 2.65 g). LCMS: m/z 381,383 [M+H] 15HPLC retention time: 3.03
minutes (analysis conditienS) @ririlietidhcsranijste 1sy Sorssttiel EZepnp the unsubstituted

Cs.g cycloalkyl group as defined above or the C;_g cycloalkyl group in which one or

30  more hydrogen atoms are substituted by a certain substituent group. When there are

two or more substituent groups, each substituent group may be the same or different
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9-Bromo-8-methoxy-6 6-dimethy1-11-ox0-6 11 -dihydro-5 H-benzo [b] carbazole-3 - carbonitrile

With the same condition as the method for synthesizing the Compound A4, the title compound was
synthesized from the Compound E2-1. 11-I-NMR (270MHz,DMSO-D6) 6: 12.82 (1H, s), 8.30 (2H, s+d),
8.03 (1H, s), 7.61 (1H, dd, J = 8.2, 1.4 Hz), 7.49 (1H, s), 4.04 (3H, s), 1.81 (6H, s). 25 LCMS: m/z 395,397
[M+H] HPLC retention time: 2.77 minutes (analysis condition S) [0136] (Production example 16)
Compound E3-2 9-Bromo-8-hydroxy-6,6-d methy1-11-oxo0-6,11-dihydro-5H-benzoiblcarbazole-3-
carbonitrile 4.?&0n eachSBeom&+Bembethaxiy-6(6s dintethyl ddvoxdid) Ilaydikypdbetbitdddenzo
[b]carbazole3-cger1k?é)lgi]rllgi%%ggg&%ggrgg;@‘l, 1.0 g, 2 53 mmol) was dissolved in NMP (10 mL), added
with NaOMe (683 mg, 5 eq.) and 1-dodecanethiol (3.0 mL, 5 eq.), and stirred at 160C for 1 hour. The
reaction solutioWds poured into 0.5 N aqueous solution of 10 hydrochloric acid, and then extracted with

ethyl acetate. The orgaicJaygy wasyashadwitbbing andArigd auslsadiumshlfaterthg drying agent
was removed by filtration and the residues obtained after concentration under reduced pressure were

added with MeOBs24HA A SBIRTYEHA &Y e cRagsitfbh WAl fiReruidehamme e compound

(vellow powder ¢d:§83i6hs65%0). hbRkd A R{AQOMIHZEIMSR O HidlR. 7 7r(tHe&lodlbbaIkiH, d, I = 2.4
Hz), 8.31 (1H, dd, J = 7.9, 2.4 Hz), 8.25 (1H, d, J = 3.0 Hz), 8.01 (1H, s), 7,61 (1H, d, J = 7.9 Hz), 7.28
(1H, d, J = 2.4 HAAS ﬁ%%ﬁ{“é’}?%&%é%l %?gl?ﬁéépfmm}lﬁﬁﬁé?éeﬂéoﬁ |81Ha]rpﬁ¥]29g?.‘ifb minutes (analysis
condition S) 20/xESif]o( Pradpietidieexaimgdleld 1) Cempdwncuip.2 Teiflihgtoefnsthanepsulfon ¢ acid
9-bromo-3-cyano-6,6-dimethy1-11-0x0-6,11-dihydrogH-benzaiblcarbazol-8-y1 ester,2 ith the same
condiion as e T A S S e e BT e K B A Hosized fom the
CompountlE 3-2tolip- 2 NIMRI{RY Oivikdz DNPSBLdB) BouR 99ifti7igY, 8&D.(A bipshglig(okh, dd, J = 8.2, 0.7

Hz), 8.17 (1H, ), 8,07 it Sbuf. 6 T oftbihm 82, getgam,gghg{eéﬁ\;glsgmhgl\gs: m/z 513,515 [M+H]

5HPLC retention time: 3.13 minutes (analysis condition S)[0138] uction example 18) Compound
F3-9  9-BroniBlemuaiinbin2rore-axsu8lis piiaz sorry 1o Hodimyuresr-bstizb[iarmazole-3-
10carbonitrile  group With thexsameconditionasthenarihedifer syaihesizingihe Compound B2-1
(trifluoro-methane sulfonic acid 3-cyano-6,6-dimethy1-11-o0x0-6,11-dihydro-5Hbenzo[b]carbazol-8-y1
ester (CompouridB“ 1 14t5Ry 2P 329 Fn%ﬁ%%i%ﬁ%‘é%‘ﬁ?é‘ﬁsﬂﬂei@ﬁ\ll RipRe MR atdedtith
1-isopropylpipetaginen{2sal mgsr&Q @alky T hreup) xtueraasisiied ank2®adondhowsalffter cooling to room
temperature, purification was carried out by HPLC to obtain the Compound B2-1
(8-(4-isopropyl-ﬁri(f)ugr'azin-l-yl)-G,6- dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile)
(white powder, KRB ng, 34%)), and the title compound was synthesized from the Compound F2 and

20piperazine. 1H-NMR{RMS 'R% Berd §e%é%s>%%'roa1 y?%g&ﬁlvthia)’{@?%%&%&&}{éam)1 /.37 (1H, s),

3.10-3.01 (4H, m), 2.91-2.85 (4H, 1.76 (6H, s) LCMS: mjz 449,451 [M+Hr HPLC retention time: 1.45
minutes (analysisasribition Sy P8R ddiectibmexrbenplddgpoenpburidg -8 defined above or

9-Bromo-6,6-di g‘@—ﬂ&yiﬂgﬁ{éﬁ%@@ﬁé;@%wmﬁ@f- Q’(lil}ﬁ]t)f 1A0%Qs @egréltﬂlglﬂgﬁ%gglfatom on the

benzol[b]carbazole-3-carbonitrile 0 ith the same condition as the Comg}ound B3-32, the title
compound was§{tasioaipfr8rane EoRHEEhBYFRRY Gy iBtIheBhe. WhEn NV

(270MHz, DMS Q6 ) 65542:83 (dtpbhid)pBs3dsBa2B (hbdiimdnBedoinS 2 Bhéhn® 01 BedelH, m),
L6 12, 3,02 B ISPV 2 P A e TS W SO poe
substituent group through a spiro bond. Preferably, it is a 4- to 10-membered
25  heterocycloalkyl group which may be substituted by 1 to 4 certain substituent group(s).
More preferably, there are 1 to 4 substituent groups for a 4- to 8-membered
heterocycloalkyl group and 1 to 3 substituent group(s) for a 4- to 6-membered
heterocycloalkyl group. When the substituent group is an oxo group, two 0xo groups
may bind to the same sulfur atom. When a quaternary ammonium salt is formed, two
30  alkyl groups may bind to the nitrogen atom.

The “Cq.10 aryl group” means a monovalent aromatic hydrocarbon ring.

36



10HPLC retention time: 1.45 minutes (analysis condition S) Compound F4-3 hydrochloride salt
9-Bromo-6,6-dimethy1-8-(4-oxetan-3-yl-p
perazin-l-y1)-11-oxo-6,11-dihydro5H-benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 6 N
hydrochloric acid 15and DMSO and dissolved therein. After freeze-drying, the mixture was crystallized
from ethanol containing 25% water to give 9-bromo-6,6-dimethy1-8-(4-oxetan-3-ylpiperazin- 1-y1)-11-
0Xx0-6,11 - dihydro-5H-benzo [b] carbazole-3 -carbonitrile monohydrochloride salt. 11-1-NMR
(270MHz,DMSGpd&i6 cddrPlef i he.6), b bryO¢iddipom$ly8e32p8cAN 2rpR 0m )8yl v Hirelyy .64-7.62(1H,
m),7.52(1H,$),4,89- g%éﬁhgﬁ )ggz .66-3.39(1H,m),3.31- 3.05(8H, br.m),1.81 (6H,$) LCMS: m/z 505,507
[M+Hr [0139] (Productio r% 20) 25 Compound F4-9 9-Bromo-844-cyclopropyl-piperazin-1-y1)-6
6-d methy1-11-8%686 11- dlhydro -5Hbenzo [b]carbazole-3-carbonitrile  N= 4fit 0 With the same
condition as the CompeundB3-32, the {itle wesskathesizedhframihe Gemeoynd F3-9 and
(1-ethoxy-cyclopropoxy)- trlmethyl SI ane [I-I-NMR (270MHz,DMSO-D6) 6: 8.22-8.30 (2H m), 8.00 (1H,
s), 7.56 (1H, d, ¥ FGBRYcimad ghgyesy, asczoqfwl groye-of whigh aglepst o hsiresss atap 1) 1.75 (6H, s),
0.47 (2H,d, J —sﬁb&ﬂdﬁéd@ﬁélc(&ldnphu@sﬁtﬁe%ﬂézadpcMﬁhm/tzvé}%%&l: It P LGuistention time: 1.68
minutes (analysis condition %Z&Eomo ] 10 Refer e exam h§ ound 11-1

6-Chloro-7-metRBX§2t F2aItEt 1R 210 ;}B?éé éB‘i’?ﬁw |§ °6“£aCh other.
7-Methoxy-1,1-dinafetityl -3, 4-dvydroyl Ekaaphihdl ens?borebdGampoyndrad, L 3.8bgitland mmol) was
dissolved in CH3CN g 2 mL), added with NCS (2.42 g, 1.1 eq.) and stirred at 90C for 1.5 hours. The
reaction solutioR Wgé xtracted with ethyl acetate. The organic layer was washed with brine and dried
over sodiurh sulfét&t]The drying agent was removed and the target compound was obtained after
concentration under regced mﬁ%ﬂ@ﬁ&%@mt@fb@Q%aéswﬁleénéérgam%& - YMR@99,MHz, CDC13) 6:
7.16 (1H, s), 6.85 (1H, s), 3.90 (3H, s), 3.00 (2H 65 (2H, t, J = 6.8 Hz), 1.42 (6H, s).
LCMS: m/z 23@%@%%%@%%6%%@0@%@%&& l(%lﬁagrsfglwﬂwmﬁowf [01T41£] 25(Reference
example 9) ComprUAA #d 2monocyclic or bicyclic heteroaryl group fused to a benzene ring or a
9-Chloro-8-methoxv-6,6-dimethv1-6,11-dihvdro-5H-benzo[b]carbazole-3-carbonitrile N CI
6-Chloro-7-metASRSt HiHErRTYL S mRACE I AZBHih ﬁ°§16ﬂ8 S EbhPOUR 14474, 45 g, 16.5

mmol) and & hyghapinaben1gnidey (&6 alod bgrdupere disolyedin. TRALALMiupnthtired at 90C for
3 hours. Accordln%to thei concentration u der reduced %ag/ﬁure TFA wa rin?ved and the residues

azol Toup, an oxaz I'OLIB an Ox

were added with Satiffate agueous so(iL?' "of NaHED by ex FAct] %\/%Hpeﬁ]yl acetate. The
organic layer wdsadnasbigtig\mtip brinezahd givien ev@ragoliumsplfaperidyiezdnying ptinadent was removed by

filtration and th%rrI fa%agnp after %’%gptlrg%% tar[ gﬂﬁ?ﬁ%ﬁg Q‘rgg&%rtgé\%%ﬁ traﬁegg with ethyl

acetate. After oomt er ’[u cip separate lon. The filtrate
was concentratb@nmfh@nyéetm@dam@mh@d@mémqm tdrepeodoprpoliades abenkereeabith 11-3 (red

powder, 6:46 9} f03 42l LERALCIAN SXBMJE2dih fRTIRAWRCH 31 &J?J%f %I%JBGJHOXY -6

6-dimethy1-11-0x0-6 11-dihydro-5H-benzo[b]carbazole-3- carbonitrile With the same condition
as the method 6P 8JAtHeE ARG THELHI STNE- A4 iR LT ey Rl SfAtRe’ized from the

Compound I1-ZihirdtNMRB{4G0 Mhh%a%@gﬂﬁbal d&ntR1hy1 8)od 27 b8n33d(dkbIynYr&ipZa1H, S), 8.00-
8.02 (1H, m), 7.58-7.63 (1H, m), 7.51 (1H, 5), 4.03 (3H, 5). 1.80 (6H, 5). 25 LCMS: m/z 351 [M+Hr HPLC

retention time: 2’87 ‘ﬁiﬁ%’u%gu(}ér?ﬁli}gfga&8ﬁg't‘ifé’}lglﬁup and Préfefably, it is a 5- to

memebred heteroaryl group.
25  [0035]
The “5- to 14-membered heteroaryl group which may be substituted” means the
unsubstituted 5- to 14-membered heteroaryl group as defined above or a 5- to 14-
membered heteroaryl group of which at least one hydrogen atom on the heteroaryl
group is substituted by a certain substituent group. When two or more substituent
30  groups are present, each substituent group may be the same or different from each other.

Preferably, it is a 5- to 14-membered heteroaryl group which may be substituted by
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[0143] (Production example 22) Compound 14 9-Chloro-8-hydroxy-6,6-d
methy1-11-0x0-6,11-dihydro-5H-benzo iblcarbazole-3- 5carbonitrile N 1400H CI O With the same
condition as the method for synthesizing the Compound E3-2 (9- bromo-8-methoxy-6 ,6-dimethyl- 11 -
0x0-6 ,11 -dihydro-5 H-benzo [b]carbazole-3- carbonitrile (Compound E3-1-1, 1.0 g, 2 53 mmol) was
dissolved in NMP (10 mL), 10 added with NaOMe (683 mg, 5 eq.) and 1-dodecanethiol (3.0 mL, 5 eq.),
and stirred at 160C for 1 hour. The reaction solution was poured into 0.5 N aqueous solution of
hydrochloric acidrtamdl thehseks$ractedawitip(ethyMwetatdeibhly, ohganiclayes wastwasihed with brine and

dried over sodi%rﬁé%i%?ﬁw? sql@/siﬁgle%gg&tuﬁlgzgoggldgy%%% e%t{;glt%?gl é&gﬁg J}Beﬁ n%%%' ues obtained after

concentration u uced pressure were with MeOH, t aining after dissolution was
filtered to obtaind®¥Compound E3-2 (9-bromo-8-hydroxy-6,6-dimethy1-11-ox0-6,11-dihydro-5Hbenzo

[b]carbazole-3-carboniﬁrﬁg}@(_glgl%&?y\%gﬁ 1,388 0% nand the. Wls,compeundwas synthesized from
the Compound 13. LCMS: m/z 337 [M+H] EOHPLC retention time: 2.47 minutes (analysis condition U)

[0144] (Productidfy ksiampias Sy Esthisiifd tecilrsnaprichiberaéslnsiccbigropionyl,
9-chloro-3-cyanar§ St ity blrexaf, 1dndibydeababatnaenzalblearbazgl-8prdrastay, it With the

same condition as the nﬂgtho for syné%esizing tpe lC)Zom ound B, t]gg titte compound was synthesized
from the CompoUhd 't4" PRS2 HID 488 TOFERISB1E fetendite28 %o minutes (analysis condition U)
5(Production example P4y ‘Comypbaing 1 lbedOwGloree - cibetht8d4 maaliowetigitinidd -oxo-6 11-dih
dro-5H- benzo[ carE%]zo}I]ff-B-carbo i |Ied ag 10W|thCI E(ame condltlopwﬁchhag ?egho%d for synthesizing

he
the Compound 54 the tlt%oélgnqlspoeulnn Wagvsey(r)]rtﬁe & ?Irlgﬁ% %ﬁ%u%%mpoun 5°an

4-piperidin-2-ylinchobolineni ¢a by MIRMOD N | DS )b6:al@ 70 1us gy edi280ilH, d, 8.0 Hz), 8.07
(1,9, 8.00 (1418 458 (s BATA A AR A S G5 B3T3 S0 i m), 275- 15280

(2H, m), 2.45-2.55 (4H, m), 2.28-2.39 (1H, m), 1.86-1.96 (2H, m), 1.7 52-1.66 (2H, m) LCMS:
m/z 489 [M+H] HPE C' &t meaah othesindtesderablaiysis tondribiney) peusEotPrsddstion example

25) Compound §B8sfithted by certain 1 to 3 substituent group(s). More preferably, there are 1 to 2
8-(4-Cyclobutyl-piperazin-1-y1)-6,6-dimethyl-11-ox0-9-prop-1-yny1-6,11-dihydro-5Hbenzo [b]
carbazole-3- cattiiHittig SRy for a\ﬁ/ﬁﬂﬂ%@%@rﬁ@'&%ﬁ’&‘i’tﬂ)ﬁ‘a@ﬁf?é‘?ﬁb%ﬁ‘ﬁﬂ’for synthesizing the
CompoundsE4-fd3the title compound was synthesized from the Compound F4-10 under atmosphere of

propyne gas. 511-1-N¥§(4%98M‘;‘(fd€ﬁ%083%-d6 6: 12”716%]"15'_!1' , 8.3(?2%%‘;%2{(}@)._9 rHoZ , 8.06 (1 H, s),8.00
(1 H,s),7.59 (LH,d,7.8H2)* °8)) D283 (1) 2 4925 m 21 (3 H, s),
1.97-2.06(2 H, mbekin66 E,:3)ydobBail. ZibyR iklanap iieWSronwz 458 Me-ttnipe-Chretefition time: 2.80
minutes (analysl.iﬁ:ﬁl(aggig%]owzpylcarbonyl group, a cyclobutylcarbonyl group, a
cyclopentylcarbonyl group, a cyclohexylcarbonyl group, a cycloheptylcarbonyl group
20  and a cyclooctylcarbonyl group.
The “4- to 10-membered heterocycloalkylcarbonyl group” means a 4- to 10-
membered heterocycloalkyl-CO- group, and it contains the 4- to 10-membered
heterocycloalkyl as defined above.
[0038]
25 The “Cj;_s cycloalkyl (Co.g alkyl) aminocarbonyloxy group” means a Cs_g
cycloalkyl-NHC(O)O- group or a Cs_g cycloalkyl-N(C;_g alkyl) C(O)O- group, wherein
the C;_g cycloalkyl group is as defined above. Specific examples thereof include a
cyclopropylaminocarbonyloxy group, a cyclobutylaminocarbonyloxy group, a
cyclopentylaminocarbonyloxy group, a cyclohexylaminocarbonyloxy group, a
30  cyclopropyl (N-methyl) aminocarbonyloxy group, and a cyclobutyl (N-methyl)

aminocarbonyloxy group.
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1[0146] [Example 282] (Production example 26) Compound F3-11 9-Bromo-6
6-dimethy1-8-(4-morpholin-4-y1 piperidin-I-y1)-11-o0x0-6 11-dihydro-5H-
15benzo[b]carbazole-3-carbonitriie O N N With the same condition as the method for synthesizing
the Compound B2-1, the title compound was synthesized from the Compound F2 and 4-piperidin-4-y1
morpholine. 201H-NMR(DMSO-D6) 6: 8.30-8.24 (2H,m), 8.00 (1H, s), 7.59 (1H, d, J=8.2Hz), 7.42 (1H, s),
3.66-3.45 (6H, m), 2.80 (2H, t, J=11.1 Hz), 2.38-2.28 (1H, m), 1.96-1.87 (2H, m), 1.75 (6H, s), 1.66-1.56
(2H, m) LCMS: m/z 533535 [Matk| FHeh@setdntighgime” (wH8ramnutesrtacabysis ssortaition S) (Production
example 27) C 0 -51 56,6 .9-Trimethyl-3-(4-morphelin-4-y1 pi )
din-I-yl)-ll-ox?—gG},P ?iﬂ%‘g&%ﬁ?&ﬁs gﬁ%ﬁﬁc@%ﬁz Ie‘(’i%&:ﬂc%g)@ifrﬂ%% fQM\&/\G%%P] fhe same E:Colhdition as the
method for synthasizinglth€CTaTpouUNGIRSLAT Cimedesriiteogennatrdesphere, to the N,N-dimethyl
formamide (15, aRR-PA iy UG & UFIARUERIPRIERD - Bncimethy -1 -0x0-6.11-
dihydro-5H- benzo b]carbazole-iv%-carbonitrile.( ompound F4-10, 50 mg, 0.099 mmol), trimethyl boroxine
(12 mg, 0.1 eq. FIEWPSKRMHBENPEHGIHN R FRAHRAR TSP YO FRE:), and potassium carbonate (41
mg, 3.0 eq.) wefighagided, and the mixture was stirred at 100C for 24 hours. Upon the completion of the
reaction, distilled water was poured into the 15 reaction solution, which was then extracted with ethyl
acetate. The organic Ia@%’r%\é‘ﬁ”W%%Héﬁ%%cgaﬁlé‘&%"él&L‘ﬁ]i]éﬂlél?aé'ot?:ﬁﬁﬁl?séﬁ%? e\Ad dtfed over sodium
sulfate. The dryinguagenicd/&s, kergieanbydiiration andtlhe thesichipsobtdihed laftebaoncentration under
reduced pressure were purified by silica gel column chromatograp thy] acetate/methanol) to obtain
the Compound F I G B T R B R R R S % inytto-ott-beno
ibt carbazole-3 sekyionitrle)u(25 WhHsH8%Y) athevitle compobstduszsymhesizedifsbmetiie Compound
F3-11. 11-1-N Qr(M@@tl@%ﬁq@b@@f@r&%@n@eﬁhmﬁ}z 8.33-8.30 (1 H, d, 8.08 Hz), 8.00 (1 H, s),
7.95(1H,s), 7.61-7.58°(1 H, m), 7.28(1 H, s)" 3.60(4 H, m), 3.32-3.26 (2 H, m), 2.79-2.69 (2 H, m),
2.32(3 H, s), 1.9%24000(2 H, m), 1.74(6 H, s), 1.65-1.52(2 H, m), 25 LCMS: m/z 469 [M+H] Compound
F5-51 methane sulfon giacid Saltryl (C. alkyl) aminocarbonyl group” means a C. 1o aryl NHC(O)-
6,6,9-Trimethy1-8-(4-morpholin-4-yl-piperidin-1-y1)-11-0x0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitr
ile was added With'R 05 &g of Y NthetidRd SIHSrECHRid R D/EE R HisSoivat e rein. Ater
freeze-drying, theemikNIE VAs @osializegHean ethanal tp@ivécarbonyl group. The Cq 9 aryl
6,6,9-trimethy1-8-(4-morpholin-4-yl-piperidin-I-y1)-11-o0x0-6,11- .
Seiyaro-SF- bl RS S TS rSHAST SRR LT LR SR (270 Mz, DMSO-d6)
6: 12.72(1H,br.$hSgo(dikhbr8);8138«8341(d b S B B8IA [drkl; B 799 HiB)y¥ .6 1-7.59(1H,m),7.31
(1H,$),4.07-4.0fb6§ ,m),3.73-3.67(2H,m),
3.55-3.40(8H,m),3.32-3.26(1H,m),2.70-2.60(2H,m),2.34(3H,$),2.30(3H,$),1.95-1.90 (2 H,m),1.75(6H,$)
10 LCMS: m/z 469 [MH¢ PSS 2diveirdehiodde salf-menbsrgl hafgeeliskui@trarpsnyhgrofelimethyl sulfoxide
and 0.37 i of AGHEQUSSOIIBRAS DYIRSINANIG AL NA0d eyl dissgived soluton was

subjected to 15freeze-drying. To the freeze-dried product, 5 v/w of ethanol was added. The precipitated

crystals were filtgigaYpRARd iergivd trdeds-Sicjrrbenaitre suroneang (pisddction example 28)

Compound F6-4208:Ethkbr6c-gimathy b8 coxetarsadnpipeiazing 1yljddbexe6 11-dihydro-5H- benzo
[b]carbazole-3-carbonitrile . 0 With the sam%econditi n @s the method for synthte izingthe Compound

B3-13-1, the titleEORTS O AHE WAL WAL A B EY e K8 N s -G8 so5 9T AT ne-
(400MHz, DM S @oal6)t@i kit kind bong)i&29 (dist, ahe 81 biz), BDBaF Hhe(@hl ator)). 7.59-7.55 (1H, m), 7.38

(1H, s), 4.59-4.47 (4H, m), 3.53-5. H 3.03-2.97.(2H, m), 2.73-2.62 (2H, m), 1.74 (6H, s),
20108 ar, 1 LN R SR R R B G T S A SR o Uy
Compound F6-Adtgyrdegeloldkideisalt Specific examples of the heterocycloalkyl group include a

pyrrolidinyl group, an imidazolidinyl group, a morpholino group, a piperazino group

and a piperidino group. As for the nitrogen-containing 4- to 10-membered
heterocycloalkylcarbonyl group, examples thereof include a pyrrolidinocarbonyl group,

30  apiperidinocarbonyl group, a piperazinocarbonyl group and a morpholinocarbonyl

group.
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59-Ethy1-6,6-dimethy1-8-(4-oxetan-3-yl-piperazin-1-y1)-11-o0x0-6,11-dihydro-
5H-benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 6 N hydrochloric acid and DMSO and
dissolved therein. After freeze-drying, the mixture was crystallized from ethanol containing 25% water to
give 9-ethyl1-6,6-dimethy1-8-(4-oxetan-3-ylpiperazin- 1-y1)-11- oxo-6 ,11 - dihydro-5 H-benzo [b]
carbazole-3 -carbonitrile 10monohydrochloride salt. 11-I-NMR (270MHz,DMSO-d6) 6: 12.83
(1H,br.$),11.59(1H,br.$),8.33-8.31(1H,m),
8.09(1H,$),8.02(XH2$),7.63-7.61(1H,m),7.39(1H,$),4.91-4.60(4H,br.m),3.58-3.40(1H,m), 3.31-3.05(8H,

br.m) 2. 73(2H.0'J=7 ) BB 810 2T hCMSE Yz ABSIMLAS 6 mesylate sai

F6-4 was dissolved in 5 v/iw of dimethyl sulfoxi 1.2 viw of aqueous solution"of mesylic acid (2 N),
and then the disgoRedasotativps s EubRastet cofralesrduthyingoTu ratreareddiietPproduct, a mixture of

3.8 viw of water,aRgh 3 ¥AKOF Qihﬁ’wlrM?l%qglﬁﬂorW@zg%ﬁgimt@ﬁ&%M%S@l%ﬂ\éq{yﬁ‘dfﬂg%ﬁﬁd and dried to
] (Pro 9)

give the F6-4 mesy late salt. [0148 duction example ompound F5-49
259-Ethyny’-6,8UEtHY Resoryh IR PRt By caraipRRE I PENEro-5 H- benzo
iblcarbazole-3-careanitdler more sWithhe s sendiion asdheumatned fessynthesizing the Compound
F5-43, the title compom;ﬁ% was sgnthe?&ized from the C nb%ound F3-11. LCMS: m/z 479 [M+H] HPLC

retention time: 1°9% MiAUtES TR S SHSior (3 HRaRPIR46Y EBhPbund F6-20 9-Eth -6
6-dimeth 8 4 meuhgtitntdébidineddlic exiesd kb dilowgr dibidg lbe prioitiicadba Poté3tdarbanitrile 0 10With the

same condition as the method for synthesizing t ompqu 3-13-1, the title compound was
oynthosirect fom I L RO a0 DF AT I0TN S DB B8] S5 3 TP 35 (14, d, =
7.9 Hz), 8104 (1#bstiiu@:00y( Lhtted), In61 (UiMtiwiedt 58W(K)z), 7.34 (1H, s), 3.64-3.57 (4H, m), 3.27-3.18(2H,
m), 2.82-2.66 (ébbém), 2.39-2.28 (1H,m), 1.96-1.87 (2H, m), 1.76 (6H, s), 1.69-1.53 (2H, 15m), 1.29 (3H,
t, J = 7.3 Hz) LCMS: m/z 483 [M+Hr HPLC retention time: 1.98 minutes (analysis condition U) Compound
F6-20 hydrochloride sdit@(é-Eth{1oererefieddsigraqieatishbhetinlady Rpipeatirrmy1gau oxo-6,11-dihydro-
5SH-benzo[b]carpazeole-3-carbanitrile wassissglvediiganmixore K54 Poyyuofmethyd.eihydiketone, 4 viw of

water, and 3 v/w of acetic acid at 60C. To the dissolved solution, 1 v/w of hydrochloric acid (2 N) was
added dropwis@KF&Y Sy M Gocior 3o(Mingia: 2505t SiaRisH WaE Ydael 4 8iite. The
precipitated solmywasidbfiiteisdraind et gdt@hydrothiophen-3-yl) amide group.
9-ethy1-6,6-dimethy1-8-(4-marpholin-4-yl-piperidin-1-y1)-11- . .

oxo- 6.1 1-dinycio-ou b b SO S CH) BRI g gt may be
Ethy1-6,6-dimethi4tiB8+64-byanphalimeteydpigerighnaiey k) tid voxd6idiedibydrodshbmbered
R PR enaaellofdn sl AbiPE e Rty using & jot mil
H-NMR (400MHz,DMSO-D6) 6: 12.78(1H,$),10.57(1H,br.$),8.30(1H, = 8.4

Hz),8.05(1H,$), PO $pstisagd bydidlesst @¢0307288(1H,$),4.02-3.99(2H,m),3.84-
53.78(2H,£@),3.ﬁdg§4§8(2H,m),3.15-3.13(1H,$),2.83-2.73(2H,$),2.71-2.67(2H,$),2.23-
2.20(2H,m),1.94-1.83(2H,m),1.75(6H,$),1.27(3H,0 = 7.5 Hz) FABMS: m/z 483 [M+Hr F6-20 mesylate salt
10F6-20 was dissolved 1lf 38vAiTBFaifABthgIuEa e St:00tsy THO HissoNR AVa8Telidhs fas added with

1.2 viw of aquequsyselistipnsof memic.psid. (29¥) and ked by atetivhacetatpfeliawedhy stirring for 4
hours. The preci&itated crystals were filtered and dried to give the F6-20 monomesylate salt. The F6-20

monomesylate Salt®sbtained was pulverized by using a jet mill. 15[0149] (Production example 31)
Compound F5-16 9-Ethyayi-6,6-¢timeihytBhideoxetanid i pipapaziredny h) 51 lodxexthdbaitlydro-5Hbenzo
[b]carbaz%lg -3-%g{g8£1ri}t]lii_|§(0)z_ group, wherein the 5- to 14-membered heteroaryl group is as defined

above. Specific examples thereof include an imidazole sulfonyl group.

The “C,.g alkylCq.;¢ arylsulfonyl group” means a C,.g alkyl-Cq.;¢ aryl-S(O),-
group, wherein the C,g alkyl and Cq.¢ aryl group are as defined above. Specific
examples thereof include a 4-methyl-phenylsulfonyl group.
30  [0045]

The “(C,.s alkyl)x-amino group” (wherein, x represents the symbol as defined in
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N =200 With the same condition as the method for synthesizing the Compound F5-43, the title
compound was synthesized from the Compound F4-3. 11-1-NMR (270MHz,DMSO-D6) 6: 12.77 (1H,
br.$), 8.31 (1H, d, J = 8.2 Hz), 8.16 (1H, 25 s), 8.02 (1H, s), 7.61 (1H, dd, J = 8.2, Hz), 4.51 (1H, s), 4.49
(2H, dd, J = 6.6, m), 2.43-2.50 (4H, s), 1.78 (6H, s). 1.3 Hz), 7.27 6.6 Hz), 3.51 (1H, s), 4.59 (2H, dd, J =
6.6, 6.6 (1H, t, J = 6.6 Hz), 3.35-3.43 (4H, LCMS: m/z 451 [M+H] HPLC retention time: 1.40 minutes
(analysis condition S) [0150] (Production example 32) 5 Compound F6-17
8-(4-Cyclobutyltjpipdramzindewis) @-athyb Gr6udirm &tHylc1 1 adkg)gblndibnydrdI5Hbenkohjoarpazole-3-carbonit
rile Wit iti - od fo iZ] : B3-13-1, 10 the title
compound Wasgs%/%?ﬁé%gem&?%ﬁ%?généwg%% %5&2%%%§§N%@§%gn§ﬁg@%ﬁg%d6) 6:12.80 (1 H,$),
8.32 (1 H, d, 7.%ep2yp8lamife, dinyteyGeofnoppnsh dizlglqmipe.d, xgasp)y 7381 £ H,a8yyRmexB.88 (1 H, m),
3.79-3.89 (1 H, 3.48-3.54 (2 H, m), 3.40-3.47 (2 H, m), 3.30-3.39 (2 H, m), 3.02-3.24 (4 H, m), 2.73 (2
H, g, 7.3 Hz), 2.30-2.41 (2 H, m), 2.17-2.26(2 H, m), 1.71-1.86 (8 H, m), 1.29 (3 H, t, 157.3 Hz) LCMS:
m/z 453 [M+Hr PEE retention time: 2.76 minutes (analysis condition W) Compound F6-17 methane
sulfonic acid salt 208-(#neyatoRulyipiReiaediRrdnyp)tacathy} 1, dodimethyl-hiaexard,11-dihydro-5H-
benzo[b]carbazole-ﬁ-carbg itrile g%/ﬁs dissolved at room temperature and added with 6 v/iw of DMF and
added dropwisé WHR* 135 e?éléfrjl AqLRB0 S SER B0 F RN SR RbISE A8 1R he resulting
solution was added dfopwise per6loniveichaadtpnittiey Thepnecipiated solihwas diltened and dried to give
8-(4-cyclobutyl- 25pipetazin-|-y1)-9-ethy1:6,6-dimethy1-11-0x0- ,11-gih dro-5H-benzo[b]carbazole-3-
catbonitle Mot B S S LT KR OO SO DR B T 8 311 -
8.4 Hz),8.07 (1H$)he 8:00q 2HI#Y:7eBO(bi, dadhoth®.Hz),7.38(1H,$),3.58-2.84(10H,m),2.71(2H,q,d = 7.5
Hz),2.34(3H,$) 220rR.04(4H,m),1.76-1.68(8H,m),1.26(3H,0 = 7.5 Hz) FABMS: m/z 453 [M+H] 5F6-17
hydrochloride salt F6-17 was dissolved in 5 v/w of dimethyl sulfoxide and 0.39 v/w of aqueous solution

of hydrochloric acid (6 N dne fheriatidagsSived! sahmpnansEsisuiseted fo frdszbdRInyITo the
freeze-dried progugt, & mixtuexof-é@ )y of waten.andub, vl pf wthanol wassaddedndhe precipitated

crystals were filtered and dried to give the F6- 1017 hydrochloride salt, F6-17 maleate salt A mixture

containing F6-12P&¥fd mRsliacianptH FEeabmsd i AP aotibIPera8 i AEYRh& weight of F6-17, was

dissolved i 10 sthwledrdimetiyhacesap)idpras88abodpahtigodissglvad salulonas cadled to room
temperature, and added dropwise with a mixture of 5.8 v/w of acetone and 5.8 v/w of water followed by

stirring at room %reoﬁl%erature. 3.5 v/w of water was further added dropwise, and the precipitated crystals
were filtered and@iidd to give the F6-17 maleate salt. 20F6-17 L-tartrate salt A mixture containing

F6-17 and L-tartaric ac}glew@licglil? ﬁ%rgﬁa%%éip(%n agqggHr}wLQévéu'%%? Ltﬁgy%@p&bg{igl%&,? , was dissolved in

6 v/iw of dimethyl acetamide at 80\(,:. issolved’solution coole room temperature, and added
dropwise with 3egy be asewbsiltriiedibliowdd ybstivylngatalbphatemperetne BIf §ighe &nhd all day. The

25precipitated Grystals were fitarackanddied fogiventhe Ri i laitrats srlt ThakRald,tRitrate salt

obtained was pulverized by using a jet mill. F6-17 citrate salt A mixture containing F6-17 and citric
acid, which is atfded YR HHo SFRUBF IO BOEOLIFMLY thertidight s el oas HESBIEA9R 6 viw of dimethyl

acetamide at 8Qkord fipdlignalvedupolitionewas enolechiareamiapperabiracansaddatdaiapwise with 12
viw of acetonitrile. The precipitated crystals were filtered and dried 1o give the F6-17 citrate salt. The
F6-17 citrate sa#iogbfgfﬁeoéﬁﬁasg I ﬁi@%@%@iﬂ‘&éﬁ@i i EE Y MAIAR SHCBRHHSRre containing
F6-17 and L-malicuacidouwhiahps@bleed irParfcaabiguintiod 0,46 liylestibeywEighilef resiido was dissolved in
8 viw of di{geth I acet rirg'hde gtbSCO%b%Qgte%i ché’ﬁqns Itl(J)t'gon was ((?:rg)toleoqll t%)room temperature, and added
dropwise with Viv'ot acetonitriie. The prezipl ate crysfga Swere filtered and dried to give the F6-17
malate salt. The “Cg.1¢ arylcarbonyl (Cy.g alkyl) amino group” means a Cg_ 1o aryl-C(O)-NH-

group, or a Ce.9 aryl-C(O)-N(C,_s alkyl)- group, wherein the Ce.1¢ aryl group and C;_g
alkyl group are as defined above. Specific examples thereof include a
phenylcarbonylamino group.
30  [0049]
The “Ce.10 arylcarbonyl (Cy.s alkyl) amino group which may be substituted”
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10[0151] (Production example 33) Compound F3-2 9-Bromo-6 ,6- dimethyl- 11 -ox0-8-(4-pyrrolidin-1
-yl-piperidin-1 -y1)-6,11- dihydro-5Hbenzo [b]carbazole-3-carbonitrile With the same condition as the
Compound B2-1, the title compound was synthesized from the Compound F2 and 4-pyrrolidin-
1-yl-piperidine. LCMS: m/z 517,519 [M+H] HPLC retention time: 1.70 minutes (analysis condition S) 20
(Production example 34) Compound F5-4 9-Ethyny1-6,6-dimethy1-11-0x0-8-(4-pyrrolidin-1-14-p
peridin-1-v1)-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile N O With the same condition as the
method for syntihesizithg mwmmmﬁaymbmglmmmumﬁmeg@up or the group in

(9.5 hyaroxy S mein i MRS el g S et draoco agllyaiage benzolblcarbazole-3-
carbonitrile (Compoun E4-2- 3gmg, ide (3.2 mg, "1.5 eg.) were
dissolved in THRkgnhdohe giistore wb@@ﬂ#bbymmm@@@@@twawr widedaedotonbie reaction solution
and the residueg abigined,afis £0 g@&@ﬁ&a@m wnsdarsgd g&ﬁ% RISSEUIRWEHR Putitfier:hyHIRLC to obtain
the Compound E4-2-2 (9-ethyny1-3-methoxy-6,6-dimethy1-11-0x0-6,11-

dihydro- 5H5ben%be@%ﬁ‘bafdfée§1‘@é(erﬁﬁl@é)O(Hﬁé%FP%BY Co.67Hiy) 31989 SRRt T mpound was
synthesized frog HﬂBSQ@f&ﬂ)QyIB@hE}% ztclishﬂw}{lﬁrﬁ?gzgw,DMSO D6) 6: 8.29 (1H, d, J =8.2 Hz), 8.14

(1H, s), 8.00 (1H, s), 7,58 (1A, dd, J = 8.1, 1.3 Hz) 4.50 (1H, s), 3.70-3.83 (2H, m),
3.34-3.48 (1H, m), 28?1? (zﬁkeﬂ é‘%%"ﬁaé%"f’iﬁz %Qb%%ééﬂlpmw °§4%2°03 (2H, m), 1.76 (6H,

s), 1.51-1.74 (Gi-dpm)enlﬁtMMﬁjdrdz d%ﬁe[MﬁhﬂeHBhﬁé)ﬁMﬁ@le@(d)l@Hmmupes (@nalysis condition S)
[0152] (Product| gdﬁ &1 C e un. or

206,6- Dlmethyfl 20X0- pyr’%o(ﬂlr?fpe in &1 631 JJI)]y%lrr B9 B ERFSIblcarbazole-3-carbonitrile

ND N 1w|tmtlmé)éﬁriﬁé@@ﬁ@ntml@é){lgeonpemhﬁjeﬁortlss/ﬁtt@élwhmhe iCondpbumthBR«<., the title
compound was XINESi A IOMIG GRMBCLAM B B0 ArRUHOH AyBIRRTIG | NMR(270 MH.
DMSO-d6) 6: 8. (1H d, 8.1Hz), 8.01 (1H, d, 8.7Hz), 7.97 (1H, s), 5 7.56 (1H, d, 8.6Hz), 7.20 (1H, s),
3.94-3.90 (2H, ﬁﬁylr@@@bsnzé(@ﬂkrnﬁﬂ)ylz GBIOH, t, 11.8Hz), 2.24-2. 20 (1H, m), 1.95-1.91 (2H, m), 1.75
(6H, s), 1.70-1.66 (4H, 1R 154 uik% @Hngmrg&lmgacm/gl@pmﬁ&grmwlg@@@g@ction example 36)
Compound F5-43 8-(4-Cyclobutvl-Muerazin-1 -v1)-9- ethvnv1-6,6-dimethvl- 11 - ox0-6,11

-dilwdro- 5Hben?8°f8]%%%5f&f€ de unsyBiiitnied (ESWE@%WrBWdéﬁhé?Q‘% HER1eCN (8 ml)
suspensionsof Lignaothe (4 GyloDuBhpiperasiid Icyl )by difmetBidupirokach i leadilyidro-5H-benzo [b]
carbazole-3 - car onltrlle Co glound F4- 19 200t %’lk 97 mma I‘)?éétgynx%r §opropyIS|Iane (268 mg, 3.0
eq.), 2- dlcyclohe}ﬁ/(yli0 ecr)lsap 4ngr(i‘%ﬁ§c?por%1p(§/rlb|6he Inzs)(lpﬂ/os) eq.), Pd(CH3CN)2C12(11
mg, 0.1 eq.) andrmeeuamcmadtﬂﬁmawéﬁnﬁnmg #o0reqy. subem@d)baddnedaanshbhetmmtwwas stirred and
heated under r%;‘%?fér%gpdlp%na 89!;59 jaa%% |§ﬂggﬂnp eqﬂ '\i@%ﬂqﬂ ﬁp | of the reaction, distilled
water was poured into the reaction solution, w |ch Was t en e racte Wit ethy acetate. The organic
layer was wash&sfiitiicddueatsediativn-of sodium chloride and dried over sodium sulfate. The drying
agent was,Femoyeshpy filtration and the residues obtained after concentration 25 under reduced pressure
were purified by silica gel column chromatography (ethyl acetate/methanol) to obtain

8-(4-cyclobutyl- plperaz%ﬁe’l WnealsyirARiRg R RBR 8 o= REIKISLHFERMY BRERY TRV -6,11
'dbihydr(zj'5H'beP%ﬁ&&hﬁéﬁ[ﬁ%&ﬁi&o@a%ﬁ@éﬁ%%@dﬁnﬂ)%m?ﬁ%@ Nmsm)Mg(éaplhmm@@ of tf:\e y
obtained compouyn 7 0.295m olution (710 tetr monium fluoride was
added and the ﬁik&%@%é@%tﬁﬁ%@ L?hlﬂ ﬁ?’\@ﬁdﬂ%@é\s{%gfﬂ e?e%ﬁlz}g %ir\%ﬁtlon of the reaction,
ethyl acetate wasoppuredinio. gb&yea&nﬁbﬁ(eomﬂm)mmmwaﬁdm&@ waﬂbe)j S(W)EKCdjgstllled water and
dried over odlu ate. Th dr ing agent ST ed b flltratl n and the re S obtained after
concentraflon un FE@%I &ucdd preerslsnure Wé?gl\f\%\?‘ ega\c/’v}f1 e(zjllal)"ﬁlxture gofv%gﬁf %%Hért’fr?ano anf(lj) distilled water
to obtain the titledodepouetiyl@mimgniagslanhd-NMR @06 MHAhPMEOWehBsuf88{hikgs$), 8.31 (1 H, d,
7.9 Hz), 8.20 (L H,, i;Os)SOB(lH s), 7.62 (1 H,d, 7.9 Hz), 7.35 (1 H, s), 4.62 (1 H, s), 3.94-4.03 (2 H,
m), 3.79-3.89 (I H, m) 3.48-3.54 (2 H, m), 3.27-3.38 (2 H, m), 2.96-3.16 (2 H, m), 2.30- 2.41 (2 H, m),
2.16-2.26(2 H, .59951 72-1.85 (8 H, m) LCMS: m/z 449 [M+Hr HPLC retention time: 2.69 minutes (analysis

condition W) The “C;_g alkoxy group” means a Cy_g alkyl-O- group. Specific examples
30 thereof include a methoxy group, an ethoxy group, a 1-propoxy group, a 2-propoxy

group, an n-butoxy group, an i-butoxy group, a sec-butoxy group, a t-butoxy group, a 1-

42



15[0154] (Production example 37) Compound F6-18 8-(4-Cyclobutyl-piperazin-1-y1)-6
6-dimethy1-11-0x0-9-propyl-6 11-dihydro-5Hbenzo [b]carbazole-3-carbonitrile 20 N_ With the
same condition as the method for synthesizing the Compound B3-13-1, the title compound was
synthesized from the Compound F5-44. 11-1-NMR(400 MHz, DMSO-d6) 6: 12.69 (1 H,$), 8.31 (1 H, d,
7.9 Hz),8.01(1H,s),7.99 (1 H,s), 7.60(1 H, d, 7.9 Hz), 7.39 (1 H, s), 2.92-3.02 (4 H, m), 2.75-2.84 (1 H,
25m), 2.65 (2 H, t, 7.3 Hz), 2.38-2.48 (4 H, m), 1.96-2.06 (2 H, m), 1.78-1.87 (2 H, m), 1.75 (6 H, s),
1.62-1.73 (4 H, )08y ¢Bth, T4 riylok CMSpm/2-46¥h[uhsHrokiR b C-retdntidrbtimiex2.96 minutes

(analysis condit] ) Pr [ 2 ey 47 58:11-|sopropyl-p

peridin-4-y1)-6,%?(E}ﬁ%%t%?ﬁi%-%]{gJx%ggﬁgﬁpd%ﬁﬂg%ﬁ?%%ﬁ;ﬂg]%gﬁggé3-g;ﬁ)éﬁ?tfr)?[e 0 With the

same conditiontaévineyraethivd fo?-dynetiedizime théotognpouad BB x tHEdithe TORPIGLMI was synthesized

from the Comp%m,%?gq@@])a%dg?lsﬁommm L MYRA00 Mz P#@Qr?ﬁgeggl&w (1H, 5), 8.32 (1H,
, 8. S .

d, 7.9Hz), 8.13 (1H, d, 7.9Hz H,s), 7.73 (1H, s), 7.61 (1H, d, 9.1Hz (1H, d, 9.8Hz), 2.93
(2H, d, 11.0Hz)g2upr sy peye Ry 2Rt -ty o5 oW lexy @rer)2 4-86thy73-(10H, m), 1.02 (6H,
?, 6.7 Hz) LCMiris 413 Hi-HRHEL Craiontianing: d260uminutes (9naly s gonition S) [0156]
Production example 39) Compound B2-1 8-(4-Isopropyl-p perazin-l-y1)-6 6-dimethyl-11-o0x0-6
1 cinydro-. DOBEh O TBASATONE 5 CorbAI RO P TGRS liforne acid
3-cyano-6,6-dimettyy, 1 2 D-diae6y i1 tehhydsob ki-denz afbitarhazojd8xyleastera Cavmtipatind-Bl, 40 mg, 0.0921
mmol) was dissolyed in NMP ( a ed with 1-isoprapylpiperaz ne (236 0 eq.). The mixture
s slited at TSt § RS AR g s ot R A DR RSB bt by HPLC
to obtain the taggeticonfpdard!jwihiter gowdBoxyZ®wng, 349%)ptictaNvR (2 26-MHEKRMSO-d6) 6: 8.30

1H, d, 8.1Hz), 8,03, (1H:f.8, Q8 (1H, ) 5 o 8:6HZM 7 S)eZ.04 (1H, d, 9.1Hz),
(3.40-3.37 (43, F%)Q%(??tzﬁang (%%nfq%, %ﬁé(liltkzg%séb Mﬁ,ﬁ%} %7‘%’(%& 'és%)l 1.%%2iL I%%’H}_é %% %%6%2/)(1 i|L_C|v|s.: m/zzz)us

[M+Hr [0157] (P¥dductihogxaepie 40) 10 Compound F3-10
4(9-Bromo-3-cy@ne26,6-chmethyl-11-oxo-6,11-dihydro-5H-benzolblcarbazol-8-y1)-
pioerazine-1-carboxylic acid tert-butyl ester 0 -7-N OTh- . With the same condition as the method for
synthesizing the Compttind B2t SH RN B MR8 bR RALLSh s iy e edhipsund F2 and
piperazine-t-carivxyigragidoietcubypastehit VIS sovize 9420 bdn [AWbhIHSf the alkyl moiety is

substituted by a certain substituent group. When two or more substituent groups are
present, each substituent group may be the same or different from each other. In
addition, the alkyl moiety may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a C;_g alkoxy group which may be substituted by certain 1
20  to 3 substituent group(s). More preferably, there are 1 to 3 substituent group(s) for the
Ci.6 alkoxy group and a C;_4 alkoxy group or 1 to 2 substituent group(s) for a C;_3
alkoxy group.
[0053]
The “C,_g alkoxycarbonyl group” means a C,_g alkyl-O-C(O)- group, wherein
25  the C,3 alkyl group is as defined above. Specific examples thereof include a
methoxycarbonyl group, an ethoxycarbonyl group, an n-propoxycarbonyl group and an
i-propoxycarbonyl group. Preferably, it is a C;.¢ alkoxycarbonyl group, and more
preferably a C;_; alkoxycarbonyl group.
[0054]
30 The “C,.g alkoxycarbonyl group which may be substituted” means the

unsubstituted C;_g alkoxycarbonyl group or the group in which at least one hydrogen
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HPLC retention time: 4.61 minutes (analysis condition W) [0158] 20(Production example 41) Compound
F5-15-1 4-(3-Cyano-9-cyclopropyl-6 6-dimethyl-11-ox0-6 11-dihydro-5H-benzo[b]carbazol-8-
y1)-piperazine-1-carboxylic acid tert-butyl ester 0 7NOM N, fify O With the same condition as the
method for synthesizing the Compound E4-7-1 (to 9-bromo-8-methoxy-6 ,6- dimethyl- 11 -o0x0-6,11-
dihydro-5H-benzo [b]carbazole-3- carbonitrile (Compound E3-1-1, 300 mg, 0.759 mmol),
4-(4,4,5,5-tetramethyl- 5 [1,3,2]dioxaborolan-2-y1)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl
ester (282 mg, 6:@hbitimdl,-dakeqyaPdiPRId8) 2C1Bs(RE6! ngy 003MSubsnoler0.85wq.) and sodium

b 20 d [
carbonate (2410222 MGk 3QGRNOME SN aad waler (. myere aded T mixture was

subjected to reduced pressure under ultra oﬁcatlo treatment, followe

procedure was fepeatetiifiventifes tachertisve Moddtiphdhnitkirenwiaty strthech Bo8p@rHvN80 minutes under
nitrogen atmos%ﬁg[]gngggg@g&%}g@&gﬁ%@@cmu@}@%ﬁtw,tprg%ﬁg.Qp\{yg%@gded and the mixture was

further stirrgtd ai[) 8%0@{ % %(r)} mir%jtesgﬂ T en,hté?he brgéxture é/vlsg CO%% {g.%%é?i J;emepé%atrtfrg),é{and added with
water and ethyl'aeétarey> The Inselasie*myathers WersHieret thY PhEDYAniClayer was dried
ovder soddium sukﬁa{giﬁfﬁ Qﬁ?}p@ggent Waj remove(d t?é 15fi|tratign, folr:owe(z5 b%/ c(;)ncerrlltrlation undeGr
reduced pressure tq obtain the Compound E4-7-1 (4-(3- cyano-8-methoxy-6 ,6- dimethyl- 11 -0x0-6,11-
dihydro-5 Hben@g?gﬂcarbazole-Q-yl)-S,6-dihydro-2H-pyridine-l-carboxylic acid tert-butyl ester) as a crude
pro:juct (grlayﬂpowdsr))rkthé(li)tLe\nmmp@lgmdma};mﬂmﬂmﬁy{ émmptha(@mmggpﬂmmmmgg and [)Jotassium
cyclopropyltrifluoroborate. 1#@% @409 MHz @ é) qg:(g%lH '83'%3:'8'% ]18Hm
708.7.95(1H, ) Bea L Iy P BB 5 e S G D AP 5 o e, ),
1.73(6H,0t1r05), N@J%ﬁ;ﬁ);QCOngﬁmﬁ;iaﬁ?m? grgup(am&mﬁigng ¢3 PLC ret;ntion
time: 4.50 minutes {analysis cpdifien V. PRICHR(RIAdHCH R BXRMRIG 4250 [5-15-
9-Cyclopropy1-6,6-dimethy1-1 -oxo-86-p pérazin-l-ylia,11-dihydro-glaber?zolb_lcg?g%é?&carbonitrile
With the same EBRANEH RSO HBTHOW-féf ByHEReSIAMG B5areHi FEri W80 5 the title compound was
synthesized frogdhis CaanHeerBengbalird LeMSas/24d 1 dYHirRRkinrRteRsigN gy, 2.67 minutes
(analysis condit]ig;)n W) Prohqucgon %xarl%gle 43)_Com£ouq[d F5-46
108-(4-Cyclobuty5iper aAR-=y1):8-cy e foproyy 16 Brdithe i P1 -ox0-6,11-dihydro-5H-
benzolbicarazplesgicarbonitrile ,c7 With the same condition as the method for synthesizing the
Compound B3-32, thegﬁlﬁg‘@m und was thesized go the Co und F5-15-2 and,cyclobutanone.
15 'H-NMR(400 MHz, DMS -'8@2%’%.%(&?—%&) gRuy " %‘Z?'FEY%L}%‘YW%SH ST AEH, br.d, 8Hz),
7.28(1H, s), 3.12¢4h4, tbe. $)sZh80(ddd, lgddky8id;@,8irtx)n2. 20:D.13(1 K kowyathidd (2 oty | By olip86-1.68(10H,
m), 1.05(2H, d, 8H { , On 4 .CMS: +H] HPLC tion time; 2.79 minutes

SR ALORE Db bR AT I HELHEL G (iR s &0

(analysis condition 20"Compound F5-46 _
8-(4-Cyclobutylyieesniptomyaf)toe elsibpropy 1068 dimetkgii Coxalle/h pminocarbonyl group

dihydf0‘5'§'obe”i%%ﬂfﬂ&ﬁﬁ %'géﬁﬂpgm&{ikﬁe\ﬁ’@g%%deng@t&r@ér%%r@fs@o%tﬁ%ir@%ﬁﬂ%@?e_add and DMSO
and dissolved therein. After freeze-drying, the mixture was crystallized from ethanol containing 25% water
to give present, each substituent group may be the same or different from each other. In

8-(4-cyclobutyl-pipriazimt-yk)9reyaloprgpyelst6Hdime thivi-dyk-iaxamsidddinyeip-Aihanzo[b]carbazole-3-
carbonitrile monohydrochloride salt. 511-1-NMR(400 MHz, .

DMSO-d6)3:12 BILIHTE) 16 SRR I ) 8 lzs_é%w?ﬂy?éwiﬁoup which may be

S),7.67(1H,$),7 Hbswt6@ {1y, 0ay17i:3B (2 H ,$)h4t0e3.39(HKH)m),3.28-3.02(3H,m),2.45-

2.05(5H,n251.8i9&5; (8H,m),1.09-1.07(2H,m),0.81-0.80(2H,m) LCMS: m/z 465 [M+Hr 10F5-46 mesylate
salt F5-46 was dissolved in 5 v/w of dimethyl sulfoxide and 1.1 v/w of agueous solution of mesylic
acid (2 N), and then thélgis$otvd d-soiuborrdvasesedyid otdi toxfraera-dnyins. a6 the freeze-dried product, 5

viw of benzyl algahgl.was added Jeyp6ciRigied Srusidls were fiared:-and.drisd (paiyg the F5-46
monomesylate salt.
defined above.
[0058]
30 The “4- to 10-membered heterocycloalkyloxy group which may be substituted”

means the unsubstituted 4- to 10-membered heterocycloalkyloxy group as defined
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15[0160] (Production example 44) Compound A7-24 8-(2-Bromo- ethoxy)-6,6- dimethyl- 11 -0x0-6,11
-dihydro-5H-benzo [b] carbazole-3- carbonitrile \ 20W 0 Br With the same condition as the
Compound A7-1 (8-hydroxy-6,6-dimethy1-11- oxo-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile
(Compound A6, 30 mg, 0.099 mmol) was dissolved in THE (1 mL), added with
4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester (40 mg, 2 eq.), triphenylphosphine (52 mg, 2 eq.),
and diisopropyl 25 azo dicarboxlyate (43 pt, 2 eq.) in order, and stirred at room temperature for 4 hours.
The reaction saolbitionovag-poufechéntoewwd tericang dloelrgxtnagtedbwithvlethydtacetate: The organic layer was
washed with brmgdlg#gndﬂ&g SMEE %8%%’%&89‘@@ -r&@(%f{s\’éﬂgsﬁ%?&f W%SCWSQS Y dlfjration and the

residues obtaine er concentration under reduced pressure were purified by silica gel column

chromatographgr(ethy| Btetatehexants) segbain gheutonspeiedtAch substituent group may

(4-(3-cvano-6, 65dimethivl - la@iesh: iy eana-agnaeikicathar kRt 80 PiRg Hdigr.d-carboxylic
acid tert-butyl ester) (37 mg, 76%)), the title compound was synthesized from the Compound A6 and 2- 5
bromoethariol. P35t PomHE DMSE ) 6T, squah awey, b (fictarahlx & B {9y, 8.17 (1H, d, J
= 8.6 Hz), 8.01 (I H)-8hfbbibd Hetefy dimRydod:4idd) Wit (43,6, sdistRuleliy, 7id 2 (dithixdd, J = 8.6, 2.2
Hz), 4.50 (2H, t, J = 5.3 Hz), 3.88 (2H, t, J = 5.3 Hz), 1.77 (6H, s). LCMS: m/z 409,411 [M+H] 10HPLC
retention time: 248 HUEE nalysis condition S) (Production example 45) Compound A8-10 8-
(2-Tert-butylamjnesethoxy)-6 ,6- dimethyl- 11 -ox0-6,11 -dihydro-5 H- benzo ibicarbazole-3-carbonitrile
15N =41101.1 With.the same synthesis condition as Tlfgc?oqi'go nd A7:17 g8-g¥§ roxy-6,6-
dimethyl-11 -ox0-6,11- gﬁly 32 8H-BenZo [B] Carbazolé-4 2carbofiitri ’%ompoun mg, 0.083
mmol) wasdissoivadiinNiNidwtndacetamide (1 mL), added with 2- 20 chloroethyldiethylamine (16 mg,
1.1 eq.) and ce%gmcarbonate (54 mg, 2 eq.) in order and stirred at 100C for 4 hours. The reaction
solution was poured’into water and extracted with ethyl acetate. The organic layer was washed with brine

and dried over sodium SififateloTHeHipfged G T 0ad Pentsvet BiEfitratofPdrdteiesitiues obtained after

concentration updebeduses-pissavie: were: rurified by aminasilicd gel aalumprchromatography (ethyl
acetate/hexane) to obtain the Compound A7-17 (842- diethylamino- ethoxy)-6,6-dimethy1-11- oxo0-6 ,11

-dihydro-5 H-b iff erRRLsIRescoldBe Bt MY TSR 328D the title compound was synthesized
from the Gempooowd A7-24 and tert-butyl amine. 11-I-NMR(400MHz, DMSO-d6) 6: 12.71 (1 H, s), 8.32 (1
H,d, 79 Hz), 8.15 (1 H, d, 9.1 8.07 (1d, 1.8 Hz), 7.60 , dd, 9QHz),735(1H,d 24
Hz),7.09 (1 H, dd, 2.455’.3 ﬁﬁ,'%%? VOF £199Y él?ﬁinizgﬁj?t%i&égzi. PRI 08(9 H, 5)
LCMS: miz 4020[MéH]BHPLGertehdion¢imp&:55 minupés (anatysisiodadition W) [0161] (Production
example 46) Compound F3-3 hylcarb d lcarbonyl
9-Bromo-8-(4-metﬁ%nesu(i%ny)i}]p%%udze}lﬁ-elt-)}/llc)%r(s,%Ildll%}e]t%f/)l%il{lofo%oﬁyl-céfhgl r(?-)gll—?-mup '
10benzo[b]carb@26fd-3-carbonitrile 0 0 NOfb N 0 With the same condition as the method for synthesizing

the Compeyind B2-1, the ditle, campRuRguyas syihesized fremdhe Gempeynsb2.a5g, Emethanesulfonyl
piperazine. 15 LCMS: m/z 5227, 52998”M+Hr§ﬁPLC L;%E{t%'ntion time: 2.528 m%sgg (analysis condition S)

(Production exdihpig 49 ©oripetindeied abgvehing it arametrahesaforiies gerazin- 1-y1)-6,6-
dimethyl-11 -ox@badl - sliydkaoRii2@hgnzo [b]jcarbazole-3-carbonitrile 0 With the same condition as
the method for synthesjzing the Compound F5-43, the title compound was synthesized from the
Compound F3-3. 11--NMRY(2%d fztsf&ﬂ%l%%%ﬂ%ﬁ%%ﬁfﬁ?@&%?s&r%,Ya%ﬁ,nﬁ L 157 Hz), 8.19
(1H, s), 8.02 (1hheohthexkdhttdsody bty F@GD (AN, ethehphavén tHe 4-Ha ), 07033n(kirtds), 4.55 (1H, s), 3.43 (4H,

br), 298 (2%4 S&éj%}@ya’ll?}l &%M%ﬂ{}(ﬁJS [M+H] HPLC retention time: 2.27 minutes (analysis
condition S) 5[ ¥}
[0063]

The “(C,.s alkyl)x -aminocarbonyloxy group” (wherein, x represents the symbol
as defined in the claims) means a NHC(O)-O- group, a N(C,g alkyl)C(O)-O- group, or a
N(Cy.s alkyl),C(O)-O- group. Specific examples thereof include a methyl-
30  aminocarbonyloxy group, an ethyl-aminocarbonyloxy group, and a propyl-

aminocarbonyloxy group.
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(Production example 48) Compound F4-10
9-Bromo-8-(4-cyclobutyl-piperazin-1-y1)-6,6-dimethyl-11-ox0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbon
itrile .10 100 With the same condition as the method for synthesizing the Compound B3-32, the
titte compound was synthesized from the Compound F3-9 and cyclobutanone. 11-I-NMR(400 MHz,
DMSO-d6) 6: 8.23-8.29 (2 H, m), 8.00 (1 H, s),7.55 (1 H, d, 7.9 Hz), 7.45 (1 H, s), 4.04-4.15 (1 H, m),
3.10-3.20(4 H, m), 2.39-2.48 (4 H, m), 1.97-2.06 15(2 H, m), 1.78-1.88 (2 H, m), 1.77 (6 H, s), 1.61-1.72
(2 H, m)LCMS: m/z 50Bh&0&° [Matki]l HahGhvetemtighotimgo2pAghminuteshtamndabysiseddmaition W) [0163]

(Production ex ; p -

n-l-y1)-11-oxo- %H%J?do%ﬁg%%%gg S/gﬁ%ggé#ﬁ %r%%éﬁ“%@%%lgéoégﬁg g i){lvﬁt %eﬁsegn%e condition as the
method for syntiesizitigatiea@onepdbntl Bt mipithitlellod mpstnt wéstléyﬁqﬂw@sﬁz@@tmm the
Compound F5- g@os%%gn%%aﬁ 2%%@M§%Q§ﬁl§tl&%&%ﬂlﬁs e BraQdL EhcH sdi5tBulil2), 8.01-7.97
(2H, m), 7.59 (1H, d, J z), 7.38 (1H, s), 4.51 (4H, dt, J = 27.7, 6.3 Hz), 3.55-3.49 (1H, m),
3.02-2.96 (H, BYUD BEYbRithe spmeroy Wiﬁf@zlti?ozﬂ 4acpamthe), 1.73 (6H, s), 1.70- 51.61 (2H, m), 0.94 (3H,
t,J=7.4Hz). LCMS: ane4@&&Mﬁk&bﬁahﬁgr¢1e@mo%m&radﬁ%mmym(@nalmcgmwon S) [0164]
(Production example Eﬁ% ) 10 Compound F3-4 9- Brom -6,6-dimethy %08 mo

n-4-y1-11-oxo- énﬂn%l 8fg°§ﬂlﬁgﬁtfgltﬁ§c4artl5’a]é)o%e e&%\%‘&’?ﬁ?ﬁ@c alkyl- SPWﬁTgfﬂ%psame condition as
the method for Synatifesizingpthetiompouhd B2qibriim the HﬂEmghgpmqnd was syntheS|zed from the
Compound F2 and mo hQIl e. LCMS: m/z 4 C reten .65 minutes (analysis
condition S) (Productlojir?lexar}np%enﬁcﬁn om) SE%%L}I—BST% E_emfyéf‘fgrﬁdg ml(l)? ho
n-4-y1-11i6xo- @h@d@db@@bﬁ%%[@ﬁm&b&mt@u@mw%mtmgen contmmgthetfséﬁﬂe condltlon as the
method for syn t ound was
synthesized froﬁg%@%%hmg%%g%a%%%ﬁlﬁb%m@t(étl}g(l)lg %R%Hh%}gcﬁé%agﬁz%zﬁﬁ% 8.31(1H,d,J =
7.9 Hz), 8.18 (1¥PBpiglgnupgesiconening-do J Cmreypesgd pepgqanqlosikyl Bwietyiss) 3.80 (4H, s), 3.36
(4H, s), 1.79 (6K|,psdirdd@WDenizndA6:IMithirgiitp.C retratian mes I minies-danalysis condition S)
[0165] Examples 1 to 269: Ultramicro scale dissolution tesﬁ%@tenals) 10Materials for the Compound
F6-20 (free formii&feprBIBRESRLEIIRG S e M atms P o SErpr & iR bPEttiction example 30 and
used. Additivesrsbwblin ﬂrakalal&dgaﬁewﬁeﬁlag addmweﬁefﬁbdﬁﬁ feeneiationi{Riaparation of composition)

For the Examples 1 tth 9, t rm)t(% F6 2&) w c[)vtetd in DMSO to 15 the concentration of 0.5
mg/mL and addéed With hc dno% one At gesa%le molar esqluulﬁa/rl e St}\e Compound F6-20. Then,

various dissolution aids lwh‘imltrdfme:bnﬁem1d§$otvéd-oredlbpxerﬁﬂdemdmwytsntfshyim|n Table 2 were
added to the C B‘gun 58 %Rr%n%aé’&?a%{ WeIOY RYQy A G st “E E@fedj”ed to obtain a

mixture of the Fo6-20 various |ssolut|on aids. 20[]016 solutlon aids and
solvents for dlsgﬁwmg themiExampieDissend tisrudide morpholino- Sulfonyloxy group and a

20  piperazino-sulfonyloxy group.
The “nitrogen-containing 4- to 10-membered heterocycloalkylsulfonyloxy
group which may be substituted” means the unsubstituted nitrogen-containing 4- to 10-
membered heterocycloalkylsulfonyloxy group or the group in which at least one
hydrogen atom of the nitrogen-containing 4- to 10-membered heterocycloalkyl moiety
25  is substituted by a certain substituent group. When two or more substituent groups are
present, each substituent group may be the same or different from each other.
Preferably, it is a nitrogen-containing 4- to 10-membered heterocycloalkylsulfonyloxy
group which may be substituted by certain 1 to 3 substituent group(s).
The “C,.g alkylsulfonyloxy group” means a C,_g alkyl-S(O),-O- group, wherein
30  the C;g alkyl is as defined above.
[0064]
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Manufacturer Solvent 1 D-Sorbitol B Food Science DMSO 2 D-Mannitol Towa Chemical Co. Ltd DMSO 3
Pregelatinized starch Nippon Starch Chemical Co., Ltd. DMSO 4 Ethylcellulose Colorcon DMSO 5
Sodium carboxymethyl starch DMV water 6 Citric acid ShowaKako Corporation DMSO Example
Dissolution aid Manufacturer Solvent 7 Sodium citrate ShowaKako Corporation water 8 Crosscarmellose
sodium Asahi Kasei Chemicals Corporation DMSO 9 M crocrystalline cellulose Asahi Kasei Chemicals
Corporation water 10 Titanium oxide FreundindustrialCo., Ltd. DMSO

10

15

20

25

30

The “C_s alkylsulfonyloxy group which may be substituted” means the
unsubstituted C;_g alkylsulfonyloxy group or the group in which at least one hydrogen
atom of the alkyl moiety is substituted by a certain substituent group. When two or
more substituent groups are present, each substituent group may be the same or different
from each other. In addition, the alkyl moiety may be substituted by a cyclic
substituent group through a spiro bond. Preferably, it is a C;_g alkylsulfonyloxy group
which may be substituted by certain 1 to 3 substituent group(s). Specific examples
thereof include a trifluoromethylsulfonyloxy group.

[0065]

The “(C,.s alkyl)x -aminosulfonyloxy group” (wherein, x represents the symbol
as defined in the claims) means a NH,S(0),0- group, a N(C,_s alkyl)S(O),0O- group, or
a N(C,_g alkyl)»S(0),0- group. Specific examples thereof include an N-
methylaminosulfonyloxy group.

[0066]

The “C,.g alkylthio group” means a C,.g alkyl-S- group, wherein the C;_s alkyl
group is as defined above. Examples thereof include methylthio, ethylthio, n-
propylthio, i-propylthio, n-butylthio, s-butylthio, i-butylthio, t-butylthio, n-pentylthio, 3-
methylbutylthio, 2-methylbutylthio, 1-methylbutylthio, 1-ethylpropylthio, n-hexylthio,
4-methylpentylthio, 3-methylpentylthio, 2-methylpentylthio, 1-methylpentylthio, 3-
ethylbutylthio, and 2-ethylbutylthio and the like. Preferably, it is a C,.¢ alkylthio group,
and more preferably a C,.3 alkylthio group.

[0067]

The “C,.g alkylthio group which may be substituted” means the unsubstituted
C,.s alkylthio group or the group in which at least one hydrogen atom of the alkyl
moiety is substituted by a certain substituent group. When two or more substituent
groups are present, each substituent group may be the same or different from each other.
In addition, the alkyl moiety may be substituted by a cyclic substituent group through a
spiro bond. Preferably, it is a C;_g alkylthio group which may be substituted by certain
1 to 3 substituent group(s).

[0068]
The “C,.g alkylsulfonyl group” means a C;_s alkyl-S(O),- group, wherein the C;.
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11 Stearic acid NOF Corporation DMSO 12 Magnesium stearate Merck & Co., Inc. DMSO 13 Sucrose
Ensuiko Sugar Refining DMSO 14 Tocopherol Eisai Co., Ltd. DMSO 15 Lactose DMV DMSO 16
Hydroxypropyl cellulose Nippon Soda Co., Ltd. DMSO 17 Hydroxypropylmethyl cellulose 2910 Shin-Etsu
Chemical Co., Ltd. DMSO 18 Sodium stearyl fumarate KimuraSangyoCo., Ltd. DMSO 19 Propylene
glycol KantoChemicalCo., Inc. DMSO 20 Povidone BASF DMSO 21 Polysorbate 80 Nihon Surfactant
Kogyo K.K. DMSO 22 Methacrylicacid copolymer LD Rohm GmbH DMSO

g alkyl group is as defined above. Specific examples thereof include a methylsulfonyl
group, an ethylsulfonyl group and an n-propylsulfonyl group. Preferably, itis a C
alkylsulfonyl group, and more preferably a C;_; alkylsulfonyl group.

The “C,.g alkylsulfinyl group” means a C,.g alkyl-S(O)- group, wherein the C;_g

5 alkyl group is as defined above. Specific examples thereof include a methylsulfinyl
group, an ethylsulfinyl group and an n-propylsulfinyl group. Preferably, itis a Ci.
alkylsulfinyl group, and more preferably a C,.3 alkylsulfinyl group.

[0069]

The “C,.g alkylsulfonyl group which may be substituted”” means the

10  unsubstituted C;_s alkylsulfonyl group or the group in which at least one hydrogen atom
of the alkyl moiety is substituted by a certain substituent group. When two or more
substituent groups are present, each substituent group may be the same or different from
each other. Preferably, it is a C;_g alkylsulfonyl group which may be substituted by
certain 1 to 3 substituent group(s).

15 The “C,.g alkylsulfinyl group which may be substituted” means the
unsubstituted C,.g alkylsulfinyl group or the group in which at least one hydrogen atom
of the alkyl moiety is substituted by a certain substituent group. When two or more
substituent groups are present, each substituent group may be the same or different from
each other. Preferably, it is a C,_g alkylsulfinyl group which may be substituted by

20  certain | to 3 substituent group(s).

[0070]

The “4- to 10-membered heterocycloalkylsulfonyl group” means a 4- to 10-
membered heterocycloalkyl-S(O),- group having the 4- to 10-membered
heterocycloalkyl defined above.

25  [0071]

The “4- to 10-membered heterocycloalkylsulfonyl group which may be
substituted” means the unsubstituted 4- to 10-membered heterocycloalkylsulfonyl group
or the group in which at least one hydrogen atom of the heterocycloalkyl moiety is
substituted by a certain substituent group. When two or more substituent groups are

30  present, each substituent group may be the same or different from each other. In

addition, the heterocycloalkyl moiety may be substituted by a cyclic substituent group
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23 Methyl cellulose Shin-Etsu Chemical Co., Ltd. DMSO 24 Sodium lauryl sulfate NikkoChemicalsCo.,
Ltd. DMSO Example Dissolution aid Manufacturer Solvent 25 Ascorbic acid WakoPureChemical
Industries Ltd. DMSO 26 Sodium alginate WakoPureChemical Industries Ltd. water 27 Disodium edetate
WakoPureChemical Industries Ltd. water 28 Caramel Semba Tohka Industries DMSO 29 Carmellose
calcium NichirinChemical Industries, Ltd. water 30 Driedaluminumhydroxide gel KyowaChemical Industry
Co., Ltd. water 31 Calcium citrate KantoChemicalCo., Inc. DMSO 32

through a spiro bond. Preferably, it is a 4- to 10-membered heterocycloalkylsulfonyl

group which may be substituted by certain 1 to 3 substituent group(s).
[0072]
The “(C,.s alkyl)x -aminosulfonyl group” (wherein, x represents the symbol as

5  defined in the claims) means a NH,-S(O),- group, a C,_g alkylamino-S(O),- group or a

(Cy_5 alkyl),amino-S(O),- group, wherein the C_g alkyl is as defined above. Specific

examples thereof include an aminosulfonyl group, a methylaminosulfonyl group, and a

dimethylaminosulfonyl group.

[0073]

10 The “(C,.s alkyl)x-aminosulfonyl group which may be substituted” means the
unsubstituted aminosulfonyl group or the group in which at least one hydrogen atom on
the nitrogen atom or the alkyl moiety is substituted by a certain substituent group.
When two or more substituent groups are present, each substituent group may be the
same or different from each other.

15 The “C,.g alkoxycarbonyl (Cy.g alkyl) amino group” means a C,;_g alkoxy-C(O)-
NH group, or a C.3 alkoxy-C(O)-N(C,.g alkyl) group, wherein the C,_s alkoxy and C, g
alkyl are as defined above. Specific examples thereof include a methoxycarbamoyl
group and an N-ethylcarbonyl-N-methylamino group.

The “C,.g alkoxycarbonyl (Cy.s alkyl) amino group which may be substituted”

20  means the unsubstituted C,_g alkoxycarbonyl (Co.g alkyl) amino group or the C, 5
alkoxycarbonyl (Cy.g alkyl) amino group in which at least one hydrogen atom on the
nitrogen atom or the alkyl moiety may be substituted by a certain substituent group.
Preferably, it is a C;_g alkoxycarbonyl (Cyg alkyl) amino group which is substituted by
certain 1 to 3 substituent group(s).

25 The “C,.g alkoxycarbonyl (Cy.g alkyl) aminosulfonyl group” means a C;_g
alkoxy-C(O)-NHS(O),- group, or C,.g alkoxy-C(O)-N(C,.g alkyl)S(O),- group, wherein
the C,_g alkoxy and C,.g alkyl are as defined above. The specific examples thereof
include a methoxycarbonylaminosulfonyl group and an ethoxycarbonyl-N-
methylaminosulfonyl group.

30 The “Ce.10 aryloxycarbonyl (Co.s alkyl) amino group” means a Cq.;9 aryl-O-
C(O)-NH group, or Cg.j9 aryl-O-C(O)-N(C, s alkyl) group, wherein the Cs.jo aryl and

49



Triethyl citrate WakoPureChemical Industries Ltd. DMSO 33 Cholesterol WakoPureChemical Industries
Ltd. DMSO 34 Magnesium oxide KyowaChemical Industry Co., Ltd. DMSO 35 Dibutylhydroxy toluene
KantoChemicalCo., Inc. DMSO 36 Sodium hydroxide WakoPureChemical Industries Ltd. water 37 Stearyl
alcohol NOF Corporation DMSO 38 Polyoxyl 40 stearate NikkoChemicalsCo., Ltd. DMSO 39 Purified
shellac TheJapanShellac Industries, Ltd. DMSO 40 Cetostearyl alcohol NOF Corporation DMSO
Example Dissolution aid Manufacturer Solvent 41 Soy bean oil Kaneda

C,.gs alkyl group are as defined above. The specific examples thereof include a

phenyloxycarbonylamino group and an N-methyl-N-phenyloxycarbonylamino group.
The “Ce.10 aryloxycarbonyl (Cy.g alkyl) amino group which may be substituted”

means the unsubstituted Cq.j9 aryloxycarbonyl (Cy.g alkyl) amino group or the Ce.1o

5  aryloxycarbonyl (Cy.g alkyl) amino group in which at least one hydrogen atom on the
nitrogen atom or the alkyl moiety is substituted by a certain substituent group. When
two or more substituent groups are present, each substituent group may be the same or
different from each other. Preferably, it is a C.19 aryloxycarbonyl (Co.g alkyl) amino
group which may be substituted by certain 1 to 3 substituent group(s).

10 The “Cq.10 aryl (Co.s alkyl) aminocarbonyl (Cy.s alkyl) amino group” means a
Ce.10 aryl-NH-C(O)-NH group, a Cq.19 aryl-N(C, g alkyl)-C(O)-NH group, or Ce.19 aryl-
N(C,.g alkyl)-C(O)-N(C,.g alkyl) group, wherein the C¢._j9 aryl and C,.g alkyl group are
as defined above. Specific examples thereof include a phenylaminocarbonylamino
group and a phenylaminocarbonyl (N-methyl) amino group.

15 The “Ce.10 aryl (Cy.g alkyl) aminocarbonyl (Cy.g alkyl) amino group which may
be substituted” means the unsubstituted Cq.j¢ aryl (Co.s alkyl) aminocarbonyl (Co.g
alkyl) amino group or the Ce.1 aryl (Cyg alkyl) aminocarbonyl (Cy.g alkyl) amino group
in which at least one hydrogen atom on the nitrogen atom or the alkyl moiety is
substituted by a certain substituent group. When two or more substituent groups are

20  present, each substituent group may be the same or different from each other.
Preferably, it is a Cq.19 aryl (Co.g alkyl) aminocarbonyl (Cy.g alkyl) amino group which
may be substituted by certain 1 to 3 substituent group(s).

The “Ce.19 aryl (Co.g alkyl) aminocarbonyloxy group” means a Ce.1o aryl-NH-
C(0)-0O- group, or a Ce.1¢ aryl-N(C,.g alkyl)-C(O)-O- group, wherein the Cq.j¢ aryl and
25  Cjgalkyl group are as defined above. Specific examples thereof include a
phenylaminocarbonyloxy group and a phenyl (N-methyl) aminocarbonyloxy group.
The “Ce.10 aryl (Cy-g alkyl) aminocarbonyloxy group which may be substituted”
means the unsubstituted Cq.j9 aryl (Co.s alkyl) aminocarbonyloxy group or the Ce.;o aryl
(Co.g alkyl) aminocarbonyloxy group in which at least one hydrogen atom on the
30  nitrogen atom or the alkyl moiety is substituted by a certain substituent group. When

two or more substituent groups are present, each substituent group may be the same or
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DMSO 42 Sodium hydrogencarbonate WakoPureChemical Industries Ltd. water 43 Magnesium
carbonate KyowaChemical Industry Co., Ltd. DMSO 44 Sodium dehydroacetate WakoPureChemical
Industries Ltd. DMSO 45 Triacetin Yuki Gosei Kogyo Co., Ltd. DMSO 46 Fumaric acid
KantoChemicalCo., Inc. DMSO 47 Macrogol 1500 NOF Corporation DMSO 48 Macrogol 400
WakoPureChemical Industries Ltd. DMSO 49 Macrogol 6000 SanyoChemical Industries, Ltd. water 50
Sorbitan monolaurate Kao Corporation DMSO 51 Magnesium sulfate WakoPureChemical Industries Ltd.
water 52 Sodiumftitepdfogenaphogphat®N@cadlbi Teseue. 1o aryl (Co.g alkyl) aminocarbonyloxy

group which may be substituted by certain 1 to 3 substituent group(s).

The “C,.g alkylsulfonyl (Cy.s alkyl) amino group” means a C,.g alkyl-S(O),-NH-
group or a C;g alkyl-S(0),-N(C,_s alkyl)- group, wherein the C,_g alkyl group is as

5  defined above. Specific examples thereof include a methylsulfonylamino group, an

ethylsulfonylamino group, and a methylsulfonyl (N-methyl) amino group.

The “C,.g alkenyloxy group” means a C,.g alkenyl-O- group, wherein the C.5
alkenyl is as defined above. Specific examples of C,.g alkenyloxy group include a
vinyloxy group and an aryloxy group.

10  [0074]

Preferred examples of the substance represented by the Formula (I) include a
substance in which A! to A* and A® to A7 are a carbon atom, R is cyano, and A’ is NH.

More preferred examples of the substance represented by the Formula (I)
include a substance in which A' to A* and A® to A” are a carbon atom, R? is cyano, A’is

15  NH, R%is a 4- to 10-membered heterocycloalkyl group or a 4- to 10-membered
heterocycloalkyl group which may be substituted by a Cs_g cycloalkyl group.

[0075]
Specific examples of the preferred substance represented by the Formula (I)
include

20 9-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-cyclopropylethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-ox0-6,11-

25  dihydro-5H-benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-bromo-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

30  9-bromo-8-(4-cyclopropyl-piperazin-1-yl)-6,6-dimethyl-11-o0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile;
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water 53 1,3-Butylene glycol DaicelChemical Industries Ltd. DMSO 54 2-Mercaptobenzimidazole
KawaguchiChemical Industry Co., Ltd. DMSO 55 I3-Cyclodextrin Funakoshi Co., Ltd. DMSO 56
Tocopherol Tama Biochemical Co., Ltd. DMSO 57 DL-Malic acid WakoPureChemical Industries Ltd.
DMSO Example Dissolution aid Manufacturer Solvent 58 Stearic L-ascorbate ester TokyoChemical
Industry Co., Ltd. DMSO 59 L-Aspart ¢ acid KantoChemicalCo., Inc. DMSO 60 L-Glutam ne
WakoPureChemical Industries Ltd. water 61 Sodium L-tartrate WakoPureChemical Industries Ltd. water
62 9-chloro-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

5  6,6,9-trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

10  benzo[b]carbazole-3-carbonitrile;
9-ethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

15  9-ethynyl-6,6-dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-11-ox0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-ethynyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-

20  benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-propyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(1-isopropyl-piperidin-4-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

25  8-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(2-tert-butylamino-ethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-

30  3-carbonitrile;

9-ethynyl-8-(4-methanesulfonyl-piperazin-1-yl)-6,6-dimethyl-11-o0x0-6,11-dihydro-5H-
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L-Phenylalanine KantoChemicalCo., Inc. DMSO 63 N-Cocoyl-L- arginineethylesterDL-
pyrrolidonecarboxylate Ajinomoto Co., Inc. DMSO 64 Ethylactylratemethyl methacrylatecopolymer
dispersion EVON1K DMSO 65 Starch grafted acrylate 1000 SanyoChemical Industries, Ltd. water 66
Adipic acid KantoChemicalCo., Inc. DMSO 67 Aminoalkylmethacrylate copolymer E Rohm GmbH DMSO
68 Taurine WakoPureChemical Industries Ltd. DMSO 69 Powdered acacia San-Ei Yakuhin Boeki Co.,
Ltd. water 70 Sodium bisulfite JunseiChemicalCo., Ltd. DMSO 71 Sodium sulfite KantoChemicalCo.,
water benzo[b]carbazole-3-carbonitrile;

9-bromo-8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-ox0-9-propyl-6,11-dihydro-5H-

5  benzo[b]carbazole-3-carbonitrile; and
9-ethynyl-6,6-dimethyl-8-morpholin-4-yl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile.

[0076]
Specific examples of the more preferred substance represented by the Formula

10 (I) include (i) 6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile, (ii) 8-(4-cyclobutyl-piperazin-1-yl)-9-cyclopropyl-
6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile, (iii) 8-(4-
cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile, or (iv) 9-ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-

15  piperidin-1-yl)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile or the salts
thereof.

[0077]
(Method for production of the substances used in the present invention)
Representative production method

20 [0078]

The substances represented by the Formula (I) of the present invention can be
produced by the method described below, for example. However, method of
producing the compounds used in the present invention is not limited thereto. Further,
depending on necessity, order of the reaction step such as introduction of a substituent

25  group, etc. can be changed. Although the compounds used in the present invention are
novel compounds which have not been described in literatures, the compounds can be
produced according to a chemical method that is well known in the art. ~ Still further, as
for the reacting compounds that are used for the production, commercially available
ones can be used or they can be produced according to a method that is generally known

30 in the art depending on necessity.

[0079]
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Example Dissolution aid Manufacturer Solvent Inc. 72 Alginic acid WakoPureChemical Industries Ltd.
DMSO/water 73 Propylene glycol alginate WakoPureChemical Industries Ltd. water 74 Alpha th oglycerol
WakoPureChemical Industries Ltd. DMSO 75 Ammonia water WakoPureChemical Industries Ltd. DMSO
76 Inositol WakoPureChemical Industries Ltd. DMSO 77 Erythorbic acid WakoPureChemical Industries
Ltd. DMSO 78 Hydrochloric acid JunseiChemicalCo., Ltd. DMSO 79 Cysteine hydrochloride Sigma
DMSO 80 Olive oil NikkoChemicalsCo., Ltd.

In the following reaction schemes showing the reaction step, A' to A'® and R' to
R'? are as defined in the Formula (I). PR'to PR' are the same as R' to R'’ that are
defined in the Formula (I) or represent a group which can be converted to R' to R™
according to modification or deprotection of a functional group.

5  [0080]

Other abbreviated symbols described in the following reaction schemes have
the general meanings that can be understood by a skilled person in the art.
[0081]

Production method I

10 This is one of the methods for producing the skeletons of the Formula (I) in

which A% is N and R’ is H.

PRH
PR AsA“I N
) s T NH,
A2
0 ;'\FB PR® R® Fe‘s'Fl)R7 i \/51
TAF o) AL oPR® le PR
| —_— A —_—
AmA\PRQ | gé\e
I Step 1-1 AT pR? Step I-2
PR Lo
la Ib

(The symbols that are included in the formula have the meanings as defined above. P

represents a protecting group, and for the production methods described below, when a
15  defined group is subjected to undesirable chemical modification under a condition for

implementing the method, desired compound can be produced by using means such as

protection and deprotection of a functional group, etc. using a suitable protecting group).

[0082]

Step I-1

20 It is an alkylation step of a cyclic ketone derivative la. The step can be carried
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DMSO 81 Casein WakoPureChemical Industries Ltd. DMSO 82 Sodium caseinate WakoPureChemical
Industries Ltd. water 83 Fructose WakoPureChemical Industries Ltd. DMSO 84 Camauba wax Freund
Corporation DMSO 85 Carboxy vinyl polymer Lubrizol DMSO 86 Carboxymethyl ethyl cellulose
SanyoChemical Industries, Ltd. DMSO 87 Carmellose NichirinChemical DMSO/water Example
Dissolution aid Manufacturer Solvent Industries Ltd. 88 Powdered agar Ina Food Industry Co., Ltd.
DMSO 89 Xylitol MitsubishiShoji Foodtech Co., Ltd.

10

15

20

25

30

out by reacting cyclic ketone derivative Ia with an alkylating agent corresponding to R®
and R® in the presence of a base. For example, it can be carried out in view of the
method described in Journal of the American Chemical Society, 115(23), 10628-36;
1993 and Organic Letters, 9(24), 5027-5029; 2007, etc. The reaction is carried out in a
solvent under the condition of a reaction temperature of -20°C to boiling point of the
solvent, in the presence or the absence of a catalyst. When R® and R® are atomic
groups other than a hydrogen atom, the reaction order can be optionally selected, and
separation and purification can be carried out at each step or the reaction can be carried
out continuously.
[0083]

As for the alkylating agent, examples thereof include an alkyl halide such as
Mel, ethyl iodide, 2-iodopropane, 1,4-dibromobutane, 1,1’-oxybis (2-bromoethane) and
the like, dimethyl sulfate, and sulfonic acid ester such as dimethyl sulfuric acid
methylmethane sulfonate, methyl tosylate and methyltrifluoromethane sulfonate.
Preferably, it is an alkyl halide such as Mel and the like. As for the catalyst, examples
thereof include a phase transfer catalyst such as tetrabutylammonium chloride and
tetrabutylammonium hydrogen sulfate. Preferably, it is tetrabutylammonium hydrogen
sulfate. As for the base, examples thereof include an inorganic base such as sodium
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, cesium
carbonate, sodium hydride, potassium hydride, calcium hydride and the like or an
organic base such as t-BuOK, t-BuONa, pyridine, TEA (trifluoroacetic acid), DIPEA
(N,N-diisopropylethylamine), LDA (lithium diisopropylamide), LIHMDS (lithium
hexamethyl disilazide) and n-BuLi. Preferably, it is potassium hydroxide, potassium t-
butoxy, or sodium t-butoxy. As for the solvent, examples thereof include toluene,
xylene, n-hexane, cyclohexane, DMF (N,N-dimethyl formamide), DMA (N,N-dimethyl
acetamide), EtOAc, DMSO (dimethyl sulfoxide), dichloromethane, carbon tetrachloride,
THEF (tetrahydrofuran), dioxane, acetonitrile, water, methanol, ethanol and a mixture
thereof. Preferably, it is a mixture solvent of water-THF or THF.
[0084]
Step I-2

It is the synthesis of carbazole skeleton Id according to Fischer method. This
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DMSO 90 Guar gum San-Ei Yakuhin Boeki Co., Ltd. DMSO 91 Monobas c sodium citrate
KantoChemicalCo., Inc. DMSO 92 Dibasic sodium citrate KantoChemicalCo., Inc. water 93 Glyc ne
WakoPureChemical Industries Ltd. water 94 Glycerol esters of fatty acids Sasol Germany DMSO 95
Calcium glycerophosphate KantoChemicalCo., Inc. water 96 Glucono-O-lactone WakoPureChemical
Industries Ltd. DMSO 97 Glucon c¢ acid KantoChemicalCo., Inc. DMSO 98 Calcium gluconate
WakoPureChemical Industries Ltd. water 99 Sodium gluconate WakoPureChemical Industries Ltd. water
100 MagnesiunstegdusgnosiiGaterried out by using cyclic ketone Ib in the presence of hydrazine

compound Ic and an acid in a solvent or by using an acid as a solvent under the
condition of a reaction temperature of 0°C to boiling point of the solvent, and also can
be carried out in view of the method described in Journal of Heterocyclic Chemistry,

5  28(2),321-3; 1991 and Bioorganic & Medicinal Chemistry Letters (2008), 18(24),
6479-6481. Further, when the reaction proceeds slowly, a zinc chloride catalyst and
the like can be also used in view of the reaction condition disclosed in Organic Letters
(2006), 8(3), 367-370.  The reaction includes a step of producing phenyl hydrazone
and a step of sigmatropic rearrangement. Separation and purification can be carried

10  out at each step or the reaction can be carried out continuously.  Further, according to
the structure of aryl hydrazine, which is a reacting material of this reaction step, mixture
of a position isomer can be obtained as a reaction product. Such position isomer can
be separated from each other or used as a mixture for the next reaction step.

[0085]

15 As for the acid used for the reaction, examples thereof include formic acid,
acetic acid, methane sulfonic acid, p-toluene sulfonic acid, benzene sulfonic acid, TFA,
hydrochloric acid, sulfuric acid and pyridinium p-toluene sulfonate. Preferably, it is
acetic acid, sulfuric acid, or TFA. As for the solvent, examples thereof include toluene,
xylene, NMP (N-methyl pyrrolidone), DMF, DMA, DMSO, sulfolane, dioxane, DME

20 (dimethoxyethane), TFE (trifuloroethanol), diethylene glycol, triethylene glycol and a
mixture thereof.

[0086]
Step 1-3
It is a step of oxidation at benzyl at 11-position of carbazole skeleton Id.  This

25  step is carried out by applying an oxidizing agent to a substrate in a solvent in the
presence or absence of a catalyst under the condition of a reaction temperature of -20°C
to boiling point of the solvent. As for the reaction condition, the method described in
Journal of Medicinal Chemistry, 51(13), 3814-3824; 2008, etc. can be considered.
[0087]

30 As for the oxidizing agent and the catalyst used for the reaction, DDQ, peracid

such as, mCPBA and the like, cerium ammonium nitrate (IV) (CAN), permanganate
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Fuji Chemical Industry Co., Ltd. DMSO 101 Calcium silicate TomitaPharmaceutical Co., Ltd. DMSO 102
Magnesium silicate KyowaChemical DMSO Example Dissolution aid Manufacturer Solvent Industry
Co., Ltd. 103 Synthetic aluminum silicate KyowaChemical Industry Co., Ltd. DMSO 104 Concentrated
glycerin NOF Corporation DMSO 105 Powderedhydrogenated maltose starch syrup MitsubishiShoji
Foodtech Co., Ltd. DMSO 106 Succinic acid WakoPureChemical Industries Ltd. DMSO 107 Copolyvidone
BASF DMSO 108 Sesame oil Kaneda DMSO 109 Acetic acid

such as potassium permanganate, barium permanganate and the like, sodium chlorite,
hydrogen peroxide, or N-hydroxyphthalimide and the like can be used alone or in a
combination thereof. Preferably, it is DDQ (2,3-dichloro-5,6-dicyano-p-
benzoquinone) or N-hydroxyphthalimide. As for the solvent used for the reaction,

5  examples thereof include water, t-butanol, acetonitrile, THF, dichloromethane, ethyl
acetate and a mixture thereof. Preferably, it is THF.
[0088]

According to the present invention, examples of the salts of the compounds that

are represented by the Formula (I) include hydrochloric acid salt, hydrobromic acid salt,

10  hydriodic acid salt, phosphoric acid salt, phosphonic acid salt, sulfuric acid salt, sulfonic
acid salt such as methane sulfonic acid salt, p-toluene sulfonic acid salt and the like,
carboxylic acid salt such as acetic acid salt, citric acid salt, malic acid salt, tartaric acid
salt, succinic acid salt, salicylic acid salt and the like, or alkali metal salt such as sodium
salt, potassium salt and the like; alkaline earth metal salt such as magnesium salt,

15  calcium salt and the like; ammonium salt such as ammonium salt, alkyl ammonium salt,
dialkyl ammonium salt, trialkyl ammonium salt, and tetraalkyl ammonium salt.
Preferred examples thereof include hydrochloride salt and methane sulfonate salt.

More preferred examples thereof include hydrochloride salt.
These salts are produced by bringing the compounds described above in contact

20  with an acid or a base which can be used for the production of a pharmaceutical product.

According to the present invention, the compounds that are represented by the
Formula (I) or salts thereof can be an anhydride or a solvate such as a hydrate and the
like. Herein, the term “solvate” indicates a phenomenon by which solute molecules or
ions contained in a solution strongly attract neighboring solvent molecules to form a

25  huge group of molecules. When the solvent is water, it is called “hydrate.” The
solvate can be any one of a hydrate and a non-hydrate. For the non-hydrate, alcohol
(for example, methanol, ethanol, n-propanol), dimethylformamide and the like can be
used.

[0089]
30 The compounds of the present invention and salts thereof may be present in

several tautomer forms, for example, enol and imine form, keto and enamine form, and
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KantoChemicalCo., Inc. DMSO 110 Calcium acetate Nacalai Tesque water 111 Tocopherol acetate E sai
Co., Ltd. DMSO 112 Cellulose acetate phthalate Sigma DMSO 113 Tartaric acid WakoPureChemical
Industries Ltd. DMSO 114 Potassium bitartrate WakoPureChemical Industries Ltd. water 115 Safflower oil
NikkoChemicalsCo., Ltd. DMSO 116 Diisopropanolam ne WakoPureChemical Industries Ltd. DMSO 117
Dioctyl sodium sulfosuccinate SanyoChemical Industries, Ltd. DMSO 118 Dihydroxyaluminum
aminoacetate KyowaChemical Industry Co., Ltd. DMSO 119 Dimethyl polysiloxane Sigma DMSO/water
120 a mixture thereof. In a solution, a tautomer is present as a mixture of tautomeric set.

In case of solid form, one type of tautomer is generally present in dominant ratio. In
this regard, even if only one type of tautomer is described, the present invention
includes all types of tautomer of the compounds of the present invention.

5  [0090]

The present invention includes all types of stereoisomer of the compounds
represented by the Formula (I) (for example, enantiomer, diastereomer (including cis
and trans geometric isomer)), racemate of the isomer and a mixture thereof. For
example, the compounds having the Formula (I) of the present invention may have one

10  or more asymmetric center, and the present invention includes a racemic mixture, a
diastereomer mixture and enantiomer of such compound.

[0091]

When the compounds of the present invention are obtained in free form, the
compounds can be converted into a salt, a hydrate or solvate thereof which can be

15  formed from the compounds according to a method generally known in the art.

Further, when the compounds of the present invention are obtained in the form
of a salt, hydrate or solvate of the compounds, the compounds can be converted to free
form according to a method generally known in the art.

[0092]

20 Further, the substances used in the present invention can be administered in the
form of prodrug of the compounds having the Formula (I). Herein, the term “prodrug”
indicates the derivatives of the compounds having the Formula (I) that can be converted
to the compounds having the Formula (I) or pharmaceutically acceptable salts thereof
after administration by enzymatic or non-enzymatic degradation under a physiological

25  condition. The prodrug can be in an inactive form when it is administered to a patient.
However, in living organisms, it converts to the compounds having the Formula (I) and
present therein in the active form.

[0093]

For example, the prodrug converts into a desired drug form at specific pH or by

30  anenzymatic action. Typical prodrug is a compound having a hydrolyzable ester

residue which produces a free acid in living organisms. Examples of such
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Potassium sodium tartrate WakoPureChemical water Example Dissolution aid Manufacturer Solvent
Industries Ltd. 121 Sucrose esters of fatty acids Dai-ichi Kogyo Seiyaku Co., Ltd. DMSO 122 Potassium
hydroxide JunseiChemicalCo., Ltd. water 123 Calcium hydroxide JunseiChemicalCo., Ltd. DMSO/water
124 Magnesium hydroxide KyowaChemical Industry Co., Ltd. DMSO 125 Squalane MitsubaTradingCo.,
Ltd. DMSO 126 Aluminum stearate WakoPureChemical Industries Ltd. DMSO 127 Purified gelatin Nippi
Inc. DMSO 128 Zein WakoPureChemical Industries Ltd. DMSO

hydrolyzable ester residue include a residue having a carboxyl moiety of which free

hydrogen (for example, a free hydrogen in a carboxyl group when Y in the Formula (I)
has a carboxyl group) is substituted by a C;_4 alkyl group, a C,.7 alkanoyloxymethyl
group, a 1-(alkanoyloxy)ethyl group having 4 to 9 carbon atoms, a 1-methyl-1-

5  (alkanoyloxy)-ethyl group having 5 to 10 carbon atoms, an alkoxycarbonyloxymethyl
group having 3 to 6 carbon atoms, a 1-(alkoxycarbonyloxy)ethyl group having 4 to 7
carbon atoms, a 1-methyl-1-(alkoxycarbonyloxy)ethyl group having 5 to 8 carbon atoms,
an N-(alkoxycarbonyl) aminomethyl having 3 to 9 carbon atoms, a 1-(N-
(alkoxycarbonyl) amino) ethyl group having 4 to 10 carbon atoms, a 3-phthalidyl group,

10  a4-crotonolactonyl group, a y-butyrolacton-4-yl group, a di-N,N-(C,.;)alkylamino(C,.
3)alkyl group (for example, N,N-dimethylaminoethyl group), a carbamoyl(C;.;)alkyl
group, a N,N-di(C,.p)alkylcarbamoyl-(C,.;)alkyl group, a piperidino(C;.3)alkyl group, a
pyrrolidino(C;.3)alkyl group, or a morpholino(C,.3)alkyl group, but not limited thereto.
[0094]

15 The formulation of the present invention is produced according to a method
well known in the art by using additives such as a filler, a lubricating agent, a coating
agent, a binding agent, a disintegrating agent, a stabilizing agent, a flavoring agent, or a
diluent.

[0095]

20 Examples of the filler include starch such as corn starch, potato starch, wheat
starch, rice starch, partially pregelatinized starch, pregelatinized starch, and porous
starch; sugars or sugar alcohols such as lactose hydrate, fructose, glucose, mannitol, and
sorbitol; and anhydrous dibasic calcium phosphate, microcrystalline cellulose,
precipitated calcium carbonate, and calcium silicate. Preferred examples of the filler

25  include starch such as starch, potato starch, and corn starch, lactose hydrate,
microcrystalline cellulose, and anhydrous dibasic calcium phosphate.

[0096]
For the formulation of the present invention, lactose hydrate and
microcrystalline cellulose are preferably used as a filler. Herein, the used amount of

30 lactose hydrate is preferably 5 to 60 parts by weight, and more preferably 10 to 50 parts
by weight with respect to 100 parts by weight of the formulation. ~Further, the used
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129 Sorb tan sesquioleate Nihon Surfactant Kogyo K.K. DMSO 130 Cetanol NikkoChemicalsCo., Ltd.
DMSO 131 Cetomacrogol 1000 Nihon Surfactant Kogyo K.K. DMSO 132 Diethyl sebacate Nihon
Surfactant Kogyo K.K. DMSO 133 Sorbitan esters of fatty acids Lion Corporation DMSO 134 Tribasic
calcium phosphate KantoChemicalCo., Inc. DMSO 135 Soybean lecithin Tsuji Oil Mill Co., Ltd. water 136
Skimmed milk powder WakoPureChemical DMSO/water Example Dissolution aid Manufacturer Solvent
Industries Ltd. 137 Ammonium carbonate WakoPureChemical Industries Ltd. DMSO 138 Calcium
carbonate amount of microcrystalline cellulose is preferably 5 to 60 parts by weight, and more

preferably 10 to 50 parts by weight with respect to 100 parts by weight of the
formulation.
[0097]

5 Examples of the disintegrating agent include the compounds mentioned above
as a filler above, and chemically modified starch and celluloses such as Crosscarmellose
sodium, sodium starch glycolate, and crosslinked polyvinyl pyrrolidone. Specific
examples of disintegrating agent include sodium starch glycolate, carboxymethyl
cellulose, calcium carboxymethyl cellulose, sodium carboxymethyl starch,

10  Crosscarmellose sodium, crospovidone, low-substituted hydroxypropyl cellulose, and
hydroxypropyl starch. The used amount of the disintegrating agent is preferably 0.5 to
25 parts by weight, and more preferably 1 to 15 parts by weight with respect to 100
parts by weight of the formulation.

[0098]

15 Examples of the binding agent include polyvinyl pyrrolidone, Macrogol, and
the compounds mentioned above as a filler above. Specific examples of binding agent
include hydroxypropyl cellulose, hydroxypropylmethyl cellulose, methyl cellulose,
povidone (polyvinyl pyrrolidone), and gum Arabic powder. The used amount of the
binding agent is preferably 0.1 to 50 parts by weight, and more preferably 0.5 to 40

20  parts by weight with respect to 100 parts by weight of the formulation.

[0099]
As for the lubricating agent, suitable examples thereof include magnesium
stearate, calcium stearate, talc, sucrose fatty acid ester, and sodium stearyl fumarate.
As for the surfactant or an emulsifying agent, examples thereof include
25  polysorbate 80, polyoxyl 40 stearate and lauromacrogol.
As for the coloring agent, any of those allowed to be used in a pharmaceutical
can be used. Examples thereof include a dye used for food such as Food Yellow No. 5
(Sunset yellow, US Food Yellow No. 6), Food Red No. 2, and Food Blue No. 2, Food
Lake dye, and iron trioxide.
30  [0100]

As a stabilizing agent, examples thereof include paraoxy benzoic acid esters
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KantoChemicalCo., Inc. DMSO 139 Sodium carbonate WakoPureChemical Industries Ltd. water 140
Sodium thioglycolate WakoPureChemical Industries Ltd. water 141 Dextran 40 WakoPureChemical
Industries Ltd. water 142 Dextrin Nippon Starch Chemical Co., Ltd. DMSO 143 Starch
WakoPureChemical Industries DMSO 144 Tragacanth SuzuPharmaceutical Co., Ltd. DMSO 145 Tri
sopropanolamine WakoPureChemical Industries Ltd. DMSO 146 Triethanolamine WakoPureChemical
Industries Ltd. DMSO 147 Sorbitan trioleate Nihon Surfactant Kogyo K.K. DMSO 148 Lactic acid Acros
DMSO 149 such as methyl paraben, propyl paraben and the like; alcohols such as chlorobutanol,

benzyl alcohol, phenylethyl alcohol and the like; benzalkonium chloride; phenols such
as phenol, cresol and the like; thimerosal; dehydroacetic acid; and sorbic acid.

As a flavoring agent, examples thereof include a sweetener, an acid tasting

5 agent, a flavor and the like that are commonly used in the art.

With respect to the fluidizing agent, it is used for the purpose of improving the
fluidity of mixed powder or granules, and representative examples include talc, light
anhydrous silicic acid, i.e., silicon dioxide, and hydrated silicon dioxide. Herein, the
light anhydrous silicic acid is only required to contain hydrated silicon dioxide

10 (Si02 - nH20) (n represents an integer) as a main ingredient, and specific examples
thereof include SYLYSIA 320 (trade name, manufactured by FUJI SILYSIA
CHEMICAL LTD.), and AEROSIL 200 (trade name, manufactured by Nippon Aerosil
Co., Ltd.).

Suitable examples of the preservatives include paraoxy benzoic acid esters,

15  chlorobutanol, benzyl alcohol, phenethyl alcohol, dehydroacetic acid, and sorbic acid.

Suitable examples of the anti-oxidant include sulfite salt and ascorbic acid.

These additives may be used in combination of two or more types that are
mixed at appropriate ratio.

Further, as a solvent to produce a liquid formulation, examples thereof include

20  ethanol, phenol, chlorocresol, purified water and distilled water.
[0101]

The solid formulation of the present invention can be produced by mixing the
substance used for the present invention with a dissolution aid and a pharmaceutically
acceptable carrier, and performing a production method generally carried out in the art.

25  Preferably, it is produced according to the production method decribed below.

1) The substance used for the present invention is mixed with the ingredients such as

additive, filler, disintegrating agent, and lubricating agent that are selected from the

additive group A, and then filled in a capsule or subjected to compression molding to
30  produce the solid formulation of the present invention.

2) The substance used for the present invention is mixed with the ingredients such as
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Aluminum lactate WakoPureChemical Industries Ltd. DMSO 150 Calcium lactate WakoPureChemical
Industries Ltd. DMSO 151 Sodium lactate solution WakoPureChemical DMSO Example Dissolution aid
Manufacturer Solvent Industries Ltd. 152 Ascorbic acid pa m tate WakoPureChemical Industries Ltd.
DMSO 153 Hydroxyethyl cellulose WakoPureChemical Industries Ltd. DMSO 154 Hydroxyethylmethyl
cellulose TokyoChemicalCo., Ltd. DMSO 155 Hydroxypropyl starch FreundindustrialCo., Ltd. DMSO 156
Hydroxypropylmethyl cellulose acetate succinate Shin-Etsu Chemical Co., Ltd. DMSO 157
Hydroxypropylmédimpecéilito seddhtllal gtez ShithaE tse1 s€hamidainCag ddditive group A, and then

granulated while adding or spraying a solvent (for example, purified water, ethanol, or
their mixture, and the like). To the granulate obtained, a suitable amount of a
lubricating agent, and if necessary, a disintegrating agent, etc., are added and mixed, and
5  then the mixture is filled in a capsule or subjected to compression molding to produce
the solid formulation of the present invention.
3) The substance used for the present invention is mixed with the ingredients such as
additive, and filler that are selected from the additive group A, and then granulated
while adding or spraying a liquid that is obtained by dispersing or dissolving a binding

10  agent, and if necessary, other additives to a solvent (for example, purified water, ethanol,
or their mixture, and the like). To the granulate obtained, a suitable amount of a
lubricating agent, and if necessary, a disintegrating agent, etc., are added and mixed, and
then the mixture is filled in a capsule or subjected to compression molding to produce
the solid formulation of the present invention.

15  [0102]

It is also possible to obtain a sugar-coated pellet or a film-coated pellet using a
more appropriate coating agent.

Examples of a base material for sugars include sugars or sugar alcohols such as
white sugar and erythritol. In addition, one kind or a combination of two or more

20  kinds that are selected from talc, precipitated calcium carbonate, gelatin, gum Arabic,
pullulan, carnauba wax, and the like may be used.

As a coating agent, examples thereof include ethyl cellulose, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, shellac, talc, carnauba wax and paraffin.
[0103]

25 Examples of the base material for enteric film coating include cellulose
polymers such as hydroxypropylmethyl cellulose phthalate, hydroxypropylmethyl
cellulose acetate succinate, carboxymethylethyl cellulose, and cellulose acetate
phthalate; acrylic polymers such as methacrylic acid copolymer L [Eudragit L (trade
name), Evonik Degussa Co., Ltd.], methacrylic acid copolymer LD [Eudragit L-30 D55

30  (trade name), Evonik Degussa Co., Ltd.], methacrylic acid copolymer S [Eudragit S

(trade name), and Evonik Degussa Co., Ltd.]; and natural products such as shellac.
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DMSO 158 Piperonyl butox de WakoPureChemical Industries Ltd. DMSO 159 Castor oil Itoh Oil
Chemicals Co., Ltd. DMSO 160 Sunflower oil NikkoChemicalsCo., Ltd. DMSO 161 Sodium pyrosulfite
WakoPureChemical Industries Ltd. DMSO 162 Phyt ¢ acid WakoPureChemical Industries Ltd. DMSO 163
Diethyl phthalate WakoPureChemical Industries Ltd. DMSO 164 Dibutyl phthalate WakoPureChemical
Industries Ltd. DMSO 165 Butylhydroxy an sole WakoPureChemical Industries Ltd. DMSO Example
Dissolution aid Manufacturer Solvent 166 Butyl phthalyl butyl glycolate WakoPureChemical Industries Ltd.

DMSO

10
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Examples of the base material for extended-release film coating include
cellulose polymers such as ethyl cellulose; acrylate polymers such as amino
alkylmethacrylate copolymer RS [Eudragit RS (trade name), Evonik Degussa Co., Ltd.],
ethylacrylate methyl methacrylate copolymer suspension [Eudragit NE (trade name),
Evonik Degussa Co., Ltd.]; and cellulose acetate.

[0104]

The base material for coating may be used in combination of two or more types
that are mixed at appropriate ratio.

If necessary, a water soluble substance and a plasticizer, etc. may be added to
the coating agent for controlling dissolution rate. Examples of the water soluble
substance include at least one selected from water soluble polymers such as
hydroxypropylmethyl cellulose, sugar alcohols such as mannitol, sugars such as white
sugar and anhydrous maltose, and surfactants such as sucrose fatty acid ester,
polyoxyethylene polyoxypropylene glycol, polysorbate, and sodium lauryl sulfate.
Examples of the plasticizer that can be used include acetylated monoglyceride, trimethyl
citrate, triacetin, dibutyl sebacate, dimethyl sebacate, medium chain fatty acid
triglyceride, acetyltriethyl citrate, tributyl citrate, acetyltributyl citrate, dibutyl adipate,
oleic acid, and oleanolic acid.

[0105]

Further, as a method for coating a tablet with a coating layer, a method
commonly used in the field can be used and the examples thereof include pan coating,
fluid coating, tumbling coating, and fluid tumbling coating. Further, the coating liquid
used for such method is obtained by mixing the base material for coating as described
above with the talc and solvent (preferably, ethanol or a mixture of ethanol and water).
Further, the concentration of solid matters in the coating liquid is within the range of 5
to 15% by mass with respect to the total mass of the coating liquid.

[0106]

The method comprises a step of administering a pharmaceutically effective
amount of a pharmaceutical composition containing the substance used in the disclosed
present invention to a subject who is in need of treatment or in the state of having a

disorder or a symptom.
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167 Glucose KantoChemicalCo., Inc. DMSO 168 Monosodium fumarate WakoPureChemical Industries
Ltd. water 169 Pullulan Hayashibara Co., Ltd. DMSO 170 Sodium propionate WakoPureChemical
Industries Ltd. DMSO 171 Pectin WakoPureChemical Industries Ltd. water 172 Benzotr azole
WakoPureChemical Industries Ltd. DMSO 173 Boric acid JunseiChemicalCo., Ltd. DMSO 174 Borax
WakoPureChemical Industries Ltd. DMSO 175 Sodium polyacrylate WakoPureChemical Industries Ltd.
water 176 Polyoxyethylene(105) polyoxypropylene (5) glycol FreundindustrialCo., Ltd. DMSO 177

10
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The substance used in the present invention has an excellent ALK inhibitory
activity and has excellent stability in a body and excellent solubility in water, and
therefore, it is useful as a prophylactic or therapeutic agent (in particular, a therapeutic
agent) for a proliferative disorder. The compounds of the present invention or their
pharmaceutically acceptable salts are useful as a prophylactic or therapeutic agent (in
particular, a therapeutic agent) for disorders including leukemia (acute myelogenous
leukemia, chronic myelogenous leukemia, acute lymphatic leukemia, and chronic
lymphatic leukemia, etc.), malignant lymphoma (Hodgkin’s lymphoma and Non-
Hodgkin’s lymphoma, etc.), and various cancers such as brain tumor, neuroblastoma,
neuroglioma, thyroid cancer, myelodysplastic syndrome, head and neck cancer,
esophageal cancer, stomach cancer, colon cancer, colorectal cancer, breast cancer,
ovarian cancer, lung cancer, pancreas cancer, liver cancer, gallbladder cancer, skin
cancer, malignant myeloma, kidney cancer, renal pelvis-ureter cancer, urinary bladder
cancer, ovarian cancer, uterine cancer, testicular cancer, and prostate cancer. Further,
the compounds of the present invention are useful as a prophylactic or therapeutic agent
(in particular, a therapeutic agent) for infiltration and metastasis of solid tumors.
Further, the substance used in the present invention is effective as a prophylactic or
therapeutic agent for other disorders related to ALK, for example, depression and
cognitive function disorder.

[0107]

When the pharmaceutical composition of the present invention is used as an
ALK inhibitor, or a prophylactic or therapeutic agent for a proliferative disorder, or
depression and cognitive function disorder, the administration method includes oral,
rectal, parenteral (intravenous, intramuscular, and subcutaneous), intracisternal,
intravaginal, intraperitoneal, intravesical, topical (drops, powder, ointment, gel or
cream) administration and inhalation (buccal or nasal spray), etc. Examples of the
administration form include a tablet, a capsule, granules, powder, a pill, an aqueous or
non-aqueous oral solution and suspension, and a non-oral solution that is filled in a
container appropriate for small divided dose. Further, the formulation form can be
adapted to various administration methods including a regimen for release control such

as subcutaneous implant, etc.
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Polyoxyethylene(160) polyoxypropylene (30) glycol ADEKA DMSO 178 Polyoxyethylene(20)
polyoxypropylene (20) glycol ADEKA DMSO 179 Polyoxyethylene alkyl ether Dai-ichi Kogyo Seiyaku Co.,
Ltd. DMSO 180 Polyoxyethylene octyl phenyl ether WakoPureChemical Industries Ltd. DMSO Example
Dissolution aid Manufacturer Solvent 181 Polyoxyethylene hydrogenated castor oil 20 NOF Corporation
DMSO 182 Polyoxyethylene hydrogenated castor oil 60 NikkoChemicalsCo., Ltd. DMSO 183
Polyoxyethylene stearyl ether Nihon Surfactant Kogyo KK. DMSO 184 Polyoxyethylene cetyl ether Nihon
Surfactant Kogyo KK. IDMSD1$.35iPolyoxlyi8bicastoooib SigrhatDivs Ocl 86Rbly(sodilemdiltyrene
sulfonate) Sigma water 187
The formulation of the present invention is produced according to a method
well known in the art by using additives such as a filler, a lubricating agent (i.e., coating
5  agent), a binding agent, a disintegrating agent, a stabilizing agent, a flavoring agent, a
diluent and the like.
When the pharmaceutical composition of the present invention is used as an
ALK inhibitor, or a prophylactic or therapeutic agent for a proliferative disorder, or
depression and cognitive function disorder, the used amount of the compounds of the
10  present invention or their pharmaceutically acceptable salts varies depending on the
symptoms, age, body weight, relative health condition, presence of other medication,
and administration method, etc.
[0108]
When the pharmaceutical composition of the present invention is used as an
15 ALK inhibitor, or a prophylactic or therapeutic agent for a proliferative disorder, or
depression and cognitive function disorder, the used amount of the compounds of the
present invention or their pharmaceutically acceptable salts or solvates thereof varies
depending on the symptoms, age, body weight, relative health condition, presence of
other medication, and administration method, etc. For a patient (i.e., warm blooded
20  animal, in particular, human), the generally effective amount is, in terms of active
ingredient (i.e., the compounds of the present invention that are represented by the
Formula (1)), preferably 0.001 to 1000 mg per kg of body weight per day, and more
preferably 0.01 to 300 mg per kg of body weight per day for an orally administrable
formulation, for example. The daily dosage is preferably in the range of 1 to 800 mg
25  for an adult patient with normal body weight. In case of a parenteral formulation, it is
preferably 0.001 to 1000 mg per kg of body weight per day, and more preferably 0.01 to
300 mg per kg of body weight per day. It is preferably administered once or in dose
divided several times per day depending on the symptoms.
[0109]
30 Further, the pharmaceutical composition of the present invention may be

combined with other chemotherapeutic agents, hormonal therapeutic agents,
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Polysorbate 20 Nacalai Tesque DMSO 188 Polysorbate 40 Nihon Surfactant Kogyo K.K. DMSO 189
Polysorbate 60 Nihon Surfactant Kogyo K.K. DMSO 190 Polyvinylacetaldiethyl aminoacetate
Mitsubishi-Kagak-u Foods Corporation DMSO 191 Polyvinyl alcohol Japan Vam & Poval Co., Ltd. DMSO
192 Polybutene NOF Corporation water 193 Sodium polyphosphate WakoPureChemical Industries Ltd.
water 194 Macrogol 1540 NOF Corporation DMSO 195 Macrogol 20000 SanyoChemical Industries, Ltd.
water 196 Macrogol 4000 NOF Corporation DMSO 197 Macrogol 600 NOF Corporation DMSO 198 Ma t
tol MitsubishiShojirDMS@apeutic agents, molecular targeting agents, or the like.

[0110]

Examples of the “chemotherapeutic agents” include an alkylating agent, a
platinum formulation, a metabolic antagonist, a topoisomerase inhibitor, an anticancer

5  antibiotic substance, and an anticancer agent derived from plant, etc. Examples of the

“alkylating agent” include nitrogen mustard, nitrogen mustard-N-oxide hydrochloride,
chlorambucil, cyclophosphamide, ifosfamide, thiotepa, carboquone, improsulfan
tosylate, busulfan, nimustin hydrochloride, mitobronitol, melphalan, dacarbazine,
ranimustin, estramustin sodium phosphate, triethylene melamine, carmustin, lomustin,

10  streptozocin, pipobroman, etoglucid, altretamin, ambamustin, dibrospidium
hydrochloride, fotemustin, prednimustin, pumitepa, ribomustin, temozolomid,
treosulfan, trophosphamide, zinostatin stimalamer, carboquone, adozelesin, cystemstin,
and bizelecin. Examples of the “platinum formulation” include carboplatin, cisplatin,
miboplatin, nedaplatin, and oxaliplatin. Examples of the “metabolic antagonist”

15 include mercaptopurine, 6-mercaptopurine riboside, thioinosine, methotrexate,
enocitabin, cytarabin, cytarabin ocfosfate, ancitabin hydrochloride, 5-FU based
pharmaceuticals (for example, fluorouracil, tegafur, UFT, doxifluridin, carmofur,
galocitabin, and emitefur, etc.), aminopterin, calcium leucovorin, tabloid, butocin,
calcium folinate, calcium levofolinate, cladribin, emitefur, fludarabin, gemcitabin,

20  hydrocycarbamide, pentostatin, piritrexim, idoxuridin, mitoguazon, tiazofurin, and
ambamustin. Topoisomerase I inhibitor (for example, irinotecan and topotecan, etc.),
topoisomerase Il inhibitor (for example, sobuzoxan, etc.). Examples of the “anticancer
antiobiotic material” include anthracycline-based anticancer agent (doxorubicin
hydrochloride, daunorubicin hydrochloride, acrarubicin hydrochloride, pirarubicin

25  hydrochloride, and epirubicin hydrochloride, etc.), actinomycin D, actinomycin C,
mitomycin C, chromomycin A3, bleomycin hydrochloride, bleomycin sulfate,
peplomycin sulfate, neocarzinostatin, mitramycin, sarcomycin, carzinophyllin, mitotam,
zorubicin hydrochloride, mitoxantrone hydrochloride, and idarubicin hydrochloride, etc.
Examples of the “anticancer agent derived from a plant” include vincalkaloid anticancer

30  agent (vinblatin sulfate, vincristin sulfate, and vindecin sulfate), taxan anticancer agent

(paclitaxel and docetaxel, etc), etoposide, etoposide phosphate, teniposide, and
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Example Dissolution aid Manufacturer Solvent Foodtech Co., Ltd. 199 Maltose Hayashibara Shoji Inc.
DMSO 200 Matete acid WakoPureChemical Industries Ltd. DMSO 201 Strach syrup Hayashibara Shoji
Inc. DMSO 202 Isopropyl myristate Nihon Surfactant Kogyo KK. DMSO 203 Anhydrous sodium sulfate
WakoPureChemical Industries Ltd. water 204 Meglumine TokyoChemical Industry Co., Ltd. DMSO 205
Methacrylic acid copolymer L Rohm GmbH DMSO 206 Methacrylic acid copolymer S Rohm GmbH
DMSO 207 Magnesium aluminometasilicate Fuji Chemical Industry Co., Ltd. DMSO/water 208 Sodium
metaphosphatevikantibi®hemicalCo.,

[0111]

Examples of the “hormonal therapeutic agents” include adrenocortical
hormone-based pharmaceuticals (for example, dexamethasone, prednisolone,

5  betamethasone, and triamcinolone, etc.). Of these, prednisolone is preferable.
[0112]

Examples of the “immunotherapeutic agents (BRM)” include picibanil, krestin,
sizofiran, lentinan, ubenimex, interferon, interleukin, macrophage colony stimulating
factor, granulocyte colony stimulating factor, lymphotoxin, BCG vaccine,

10  Corynebacterium parvum, levamisole, polysaccharide K, and procodazole.
[0113]

The “molecular targeting agents” include a “pharmaceutical which inhibits the
function of a cell proliferation factor and its receptor,” or the like. Examples of the
“cell proliferation factor” can be any substance if only it can promote proliferation of a

15  cell, and the included are a peptide having molecular weight of 20,000 or less which
exhibits its activity at low concentration via binding to a receptor. Specific examples
thereof include (1) EGF (epidermal growth factor) or a substance which has
substantially the same activity [e.g., EGF, heregulin (HER2 ligand) etc.], (2) insulin or a
substance which has substantially the same activity [e.g., insulin, IGF (insulin-like

20  growth factor)-1, IGF-2, etc.], (3) FGF (fibroblast growth factor) or a substance which
has substantially the same activity [e.g., acidic FGF, basic FGF, KGF (keratinocyte
growth factor), FGF-10 etc.], (4) VEGF (vascular endothelial growth factor), (5) other
cell proliferation factors [e.g., CSF (colony stimulating factor), EPO (erythropoietin),
IL-2 (interleukin-2), NGF (nerve growth factor), PDGF(platelet-derived growth factor),

25  TGFp (transforming growth factor ), HGF (hepatocyte growth factor), etc.], etc.
[0114]

The “receptor for cell proliferation factor” can be any receptor if only it has an
ability of binding to the cell proliferation factor described above. Specific examples
thereof include EGF receptor, heregulin receptor (HER2), insulin receptor, IGF receptor,

30  FGF receptor-1 or FGF receptor-2, HGF receptor (c-met), VEGF receptor, and SCF

receptor (c-kit). Examples of the “pharmaceuticals which inhibit the activity of cell
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Inc. DMSO 209 Methane sulfonic acid WakoPureChemical Industries Ltd. DMSO 210 Cotton seed oil

Okamura Oil Mill Ltd. DMSO 211 Monoethanolamine WakoPureChemical Industries Ltd. DMSO 212 Sorb

tan monooleate Nihon Surfactant Kogyo K.K. DMSO 213 Sorb tan monostearate Nihon Surfactant Kogyo

K.K. DMSO 214 Lauryl dimethylamine oxide solution Sigma DMSO 215 Laur ¢ acid diethanolamide Kao

Corporation DMSO Example Dissolution aid Manufacturer Solvent 216 Lauromacrogol NOF Corporation

DMSO 217 Peanut oil Kaneda DMSO 218 Isopropyl linolate Nihon Surfactant Kogyo K.K. DMSO 219
proliferation factor” include herceptin (HER2 antibody), GLEEVEC (c-kit, abl

inhibitor), and Iressa (EGF receptor inhibitor).

Further, a pharmaceutical which inhibits the activity of a plurality of cell

proliferation factors even as a single formulation, or a pharmaceutical which blocks
5  cellular signal produced by cell proliferation factor are also included.

In addition to the pharmaceuticals described above, L-asparaginase, aceglaton,
procarbazine hydrochloride, protoporphyrin * cobalt complex, mercury
hematoporphyrin - sodium, differentiation-promoting agent (e.g., retinoid, vitamin D,
etc.), angiogenesis inhibitor, and a-blocker (e.g., tamsulosin hydrochloride, etc.), etc.

10  can be also used.

Among the above, preferred examples of a concomitant medicine include a
platinum complex (e.g., carboplatin, cisplatin, and oxaliplatin, etc.), taxan-based
pharmaceuticals (e.g., paclitaxel and docetaxel), topoisomerase I inhibitor (e.g.,
irinotecan and topotecan, etc.), vinorelbin, gemcitabin, an anticancer antibiotic material

15  (e.g., mitomycin C), and a molecular targeting agent (e.g., VEGF inhibitor), etc.
Further, they can be used in combination of the combination therapy for said
pharmaceuticals. For examples, coadministration with combination therapy such as
cisplatin and vinblastin and mitonycin C, cisplatin and vinorelbin, cisplatin and
paclitaxel, cisplatin and gemcitabin, and carboplatin and paclitaxel, etc. can be

20  mentioned.

[0115]

The time in which the solid formulation of the present invention and a
pharmaceutical for coadministration is not limited. They can be administered to a
subject either simultaneously or with time interval. Further, the solid formulation of

25  the present invention and a pharmaceutical for coadministration can be administered to
a subject in the form of single formulation comprising both of them. For example,
there is multi-drug combination therapy by which a plurality of pharmaceuticals are
instilled over a period of 3 to 6 months, and a method of taking an oral formulation over
two years approximately.

30 [0116]

Further, in order to prevent recurrence caused by metastasis by inhibiting
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Sulfuric acid JunseiChemicalCo., Ltd. DMSO 220 Aluminum sulfate WakoPureChemical Industries Ltd.
water 221 Aluminum potassium sulfate WakoPureChemical Industries Ltd. DMSO 222 Calcium sulfate
WakoPureChemical Industries Ltd. water 223 Phosphoric acid KantoChemicalCo., Inc. DMSO 224
Calciummonohydrogen phosphate WakoPureChemical Industries Ltd. DMSO/water 225 Trisodium
phosphate Sigma DMSO 226 Dibasic calcium phosphate Fuji Chemical Industry Co., Ltd. DMSO/water
227 Dibasicsodiumphosphate hydrate WakoPureChemical Industries Ltd. water 228 Dibasic potassium
phosphate WakodiRuteGheayaald ndusiriesi,tok wateit 22 9rbddnolyasicpotagsitnperative

adjuvant therapy such as “chemical therapy” may be carried out before performing
operation.
[0117]

5 Further, when topical treatment such as operation or radiation is not sufficient,
in order to prevent recurrence caused by metastasis by inhibiting the growth of
remaining cancer cells, a post-operative adjuvant therapy such as “chemical therapy”
may be carried out.

[0118]

10 Meanwhile, the anticancer agent used in combination also exhibits its activity
on normal cells as well as cancer cells, therefore showing a side effect. Representative
examples of the side effect include nausea, vomiting, lack of appetite, stomatitis,
diarrhea or constipation, and dysgeusia due to mucosal disease in digestive organ, and
reduction in leucocyte -+ erythrocyte * blood platelet, acomia and reduced immunity

15  due to bone marrow disorder. Thus, a pharmaceutical for reducing a side effect like
them can be also used in combination. Examples thereof include an antiemetic
pharmaceutical agent which can effectively inhibit nausea (e.g., granisetron
hydrochloride salt) or a pharmaceutical agent for promoting recovery from a bone
marrow disorder (e.g., erythropoietin, G-CSF and GM-CSF).

20 [0119]

Dosage of the pharmaceutical for coadministration can be appropriately
selected with reference to the dosage that is clinically used. Further, the mixing ratio
between the solid formulation of the present invention and the pharmaceutical for
coadministration can be appropriately selected depending on the subject for

25  administration, administration route, disease to be treated, symptoms, and combination,
etc. When the subject for administration is a human, the pharmaceutical for
coadministration can be used in an amount of 0.01 to 100 parts by weight with respect
to 1 part by weight of the solid formulation.

[Example]

30  [0120]

Herein below, the present invention will be explained in greater detail in view
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phosphate WakoPureChemical Industries Ltd. DMSO 230 Monobasic calcium phosphate
WakoPureChemical Industries Ltd. water 231 Powdered hydrolyzed gelatin Nippi Inc. DMSO 232
Hydrated silicon dioxide FreundindustrialCo., DMSO Example Dissolution aid Manufacturer Solvent
Ltd. 233 Light anhydrous mimic acid FreundIndustrialCo., Ltd. DMSO/water 234 Partly pregelatinized
starch Asahi Kasei Chemicals Corporation DMSO 235 Propyl gallate WakoPureChemical Industries Ltd.
DMSO 236 Amylopectin Nippon Starch Chemical Co., Ltd. DMSO 237 Epoxydation soybean oil Kao
Corporation DM$ @238 dmmmorronylcacethtest examples.  However, the present invention is not

limited by these.
NMR analysis
NMR analysis was carried out by using JNM-EX270 (270 MHz, manufactured
5 by JEOL), INM-GSX400 (400 MHz, manufactured by JEOL), or 400 MR (400 MHz,
manufactured by Varian). NMR data was expressed in ppm (parts per million; d),
while it was compared with the deuterium lock signal obtained from a sample solvent.
Mass spectrometry
The measurement was carried out by using JMS-DX303 or JIMS-SX/SX102A
10  (both manufactured by JEOL).
Mass spectrometry Data equipped with high performance liquid chromatography (LC-
MS)
Measurement was carried out by using Micromass (ZMD,
manufactured by Micromass) equipped with 996-600E gradient high performance liquid
15  chromatography (manufactured by Waters) or Micromass (ZQ, manufactured by
Micromass) equipped with Waters 2525 (manufactured by Waters) gradient high
performance liquid chromatography.
One of the following conditions that are described in the Table 1 below was
taken as a condition for high performance liquid chromatography.

20 Table 1

Analysis Appara Column X X Rate Detection
o Column used Mobile phase, gradient .
condition tus temperature (mL/min) wavelength
) TFA, MeCN
Sunfire C18 (Waters) 200-400nm
S zQ Room Temp.  (A/B): 90/10 = 5/95(3.1min) 4.0
4.5mml.D. x50mm, S5um PDA total
=
90/10(1min) = 90/10(0.5min)

A) 0.05% TFA, H20 B) 0.05%

TFA, MeCN
WAKOsil 3C18 AR,
(A/B): 90/10 = 210-400nm
U 7zQ (WAKO) 4.6mmlI.D x Room Temp. 2.0
90/10(0.2min) PDA total
30mm
> 5/95(3.1min) >
5/95(1.4min)
A) 0.05% TFA, H20 B) 0.05%
TFA, MeCN
Sunfire C18 (Waters) 200-400nm
w ZMD Room Temp. (A/B): 90/10 = 5/95(3.1min) 4.0
4.5mml.D. x50mm, 5um PDA total

>

90/10(1min) = 90/10(0.5min)

Commercially available reagents were used without any further purification.
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KantoChemicalCo., Inc. DMSO 239 Magnesia alumina hydrate KyowaChemical Industry Co., Ltd. DMSO
240 Sodiumdodecylbenzene sulfonate Kao Corporation DMSO 241 Vinylpyrrolidonevinyl acetate
copolymer Sigma DMSO 242 Ammonium pentaborate KantoChemicalCo., Inc. DMSO 243
Polyoxyethylenesorbitan monolaurate Nihon Surfactant Kogyo K.K. DMSO 244 Anhydrous sodium
acetate WakoPureChemical Industries Ltd. DMSO 245 Sodium lauroyl sarcosinate NikkoChemicalsCo.,
Ltd. DMSO 246 Sodiumpolyoxyethylene laurylether phosphate Nihon Surfactant Kogyo K.K. DMSO 247
Amorphoussilicohoxide RSipdejpan Cdicakddthd MiSferafixarmiple DigsolutiomagfC. All the

non-aqueous reaction was carried out in anhydrous solvent under nitrogen or argon
atmosphere. For concentration under reduced pressure or removal of a solvent by
distillation, a rotary evaporator was used.
5 [0121]
Herein below, production examples for the substances that are used in the
present invention as represented by the Formula (I) are given.
(Reference example 1)
Compound J2
10  6-Methoxy-1,1-dimethyl-3.4-dihydro-1H-naphthalen-2-one

Ox

OMe
With the same condition as the method for synthesizing the Compound B1 (7-
methoxy-3,4-dihydro-1H-naphthalen-2-one (Compound A1, 209 g, 1.18 mol),
tetrabutylammonium hydrogen sulfate (40 g, 0.118 mol) and methyl iodide (162 g, 2.60
15  mol) were suspended in THF (500 ml) at room temperature. Under stirring, the
mixture was added with 50% aqueous solution of potassium hydroxide (400 g) over 5
minutes. Reflux occurred as the inner temperature rapidly increases. Once the inner
temperature stopped to increase, stirring was continued for 45 minutes. The reaction
solution was diluted with distilled water (1 L) and extracted twice with CPME (1.5L).
20  The combined organic layer was washed (distilled water 1 L x 3), dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The resulting crude product
was recrystallized with MeOH (1 L) and distilled water (500 ml) to obtain the
Compound B1 (7-methoxy-1,1-dimethyl-3.4-dihydro-1H-naphthalen-2-one) as a

colorless needle-like crystal (177 g, 73%)), and the title compound was synthesized
25  from 6-methoxy-3,4-dihydro-1H-naphthalen-2-one and iodomethane.

LCMS: m/z 205 [M+H]"

HPLC retention time: 1.54 minutes (analysis condition S)

[0122]

(Reference example 2)
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Manufacturer Solvent hydrate 248 DL-Alanine ShowaChemical Industry Co., Ltd. water 249 Sodium
L-ascorbate WakoPureChemical Industries Ltd. DMSO 250 Sodium L-aspartate WakoPureChemical
Industries Ltd. water 251 L-Argmine KantoChemicalCo., Inc. water 252 L-Argmine hydrochloride
WakoPureChemical Industries Ltd. water 253 Acetyl tryptophan WakoPureChemical Industries Ltd.
DMSO 254 Acetandide WakoPureChemical Industries Ltd. DMSO 255 Benzoic acid JunseiChemicalCo.,
Ltd. DMSO 256 Sodium benzoate WakoPureChemical Industries Ltd. DMSO

Compound J3-1

9-Methoxy-6.6-dimethyl-6.11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

With the same condition as the synthesis of the Compound E2-1 (6-bromo-7-
5  methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one (7.89 g, 27.85 mmol) and 3-
hydrazino-benzonitrile (4.45 g, 1.2 eq.) were dissolved in TFA (250 mL) and stirred at
100°C for 2 hours. TFA was removed by concentration under reduced pressure.
After that, the residues were added with saturated aqueous solution of NaHCOj; (500
mL), and extracted with ethyl acetate. The organic layer was washed with saturated
10  brine and dried over sodium sulfate. After filtering off the drying agent, the residues
obtained after concentration under reduced pressure was added with ethyl acetate,

stirred at room temperature, and the precipitated solid was filtered. By concentrating

the filtrate under reduced pressure, the Compound E2-1 (9-bromo-8-methoxy-6,6-
dimethyl-6,11-dihydro-SH-benzo[b]carbazole-3-carbonitrile) (yellowish white powder,

15  2.65 g) was obtained as a mixture with the Compound E2-2 (9-bromo-8-methoxy-6.6-

dimethyl-6.11-dihydro-SH-benzo[b]carbazole-1-carbonitrile)), the title compound was

synthesized from the Compound J2 and 3-hydrazino-benzonitrile.
LCMS: m/z 303 [M+H]"
HPLC retention time: 2.73 minutes (analysis condition S)
20 [0123]
(Reference example 3)
Compound J3-2
9-Methoxy-6,6-dimethyl-6.11-dihydro-5SH-benzo[b]carbazole-1-carbonitrile
H

N
CC
ST

N
N

72



257 Hydroxypropy! cyclodextrin Nihon Shokuhin Kako Co., Ltd. DMSO 258 SodiumB-cyclodextrin
sulfobutyl ether CYDEX DMSO 259 Polyoxyethylene(54) polyoxypropylene (39) glycol ADEKA DMSO
260 Sodium methyl sulfate TokyoChemical Industry Co., Ltd. DMSO 261 Sodium ethyl sulfate
TokyoChemical Industry Co., Ltd. DMSO Example Dissolution aid Manufacturer Solvent 262 Sodium
butyl sulfate Sigma DMSO 263 Sodium octyl sulfate Sigma DMSO 264 Sodium decyl sulfate
KantoChemicalCo., Inc. DMSO 265 Sodium tetradecyl sulfate WakoPureChemical Industries Ltd. DMSO
266 Sodium hexadecylBulfatenydakd Pule@isermioatd as a byproduct of the Compound J3-1

synthesis.
LCMS: m/z 303 [M+H]"
HPLC retention time: 2.67 minutes (analysis condition S)
5 [0124]
(Production example 1)
Compound J4
9-Methoxy-6.,6-dimethyl-11-0x0-6,11-dihydro-SH-benzo[b]carbazole-3-carbonitrile

10 With the same condition as the method for synthesizing the Compound A4, the
title compound was synthesized from the Compound J3-1 and the Compound J3-2
(mixture).

'H-NMR (DMSO-Dg) 8: 12.79 (1H, s), 8.33 (1H, d, J = 8.2 Hz), 8.02 (1H, s), 7.81 (1H,
d,J=28.6 Hz), 7.69 (1H, d, J = 3.0 Hz), 7.63 (1H, dd, J = 8.3, 1.4 Hz), 7.28 (1H, dd, ] =

15  8.7,3.0 Hz), 3.87 (3H, s), 1.74 (6H, s).

LCMS: m/z 317 [M+H]"

HPLC retention time: 2.25 minutes (analysis condition S)
[0125]

(Production example 2)

20  Compound J5
9-Hydroxy-6,6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound A6, the

title compound was synthesized from the Compound J4.
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Industries Ltd. DMSO 267 Sodium octadecyl sulfate WakoPureChemical Industries Ltd. DMSO 268
Sodium chondroitin sulfate WakoPureChemical Industries Ltd. water 269 Dodecane WakoPureChemical
Industries Ltd. DMSO [0167] (Comparative example 1) For Comparative example 1, the Compound
F6-20 was dissolved in DMSO to the concentration of 0.5 mg/mL, added with hydrochloric acid in the
same molar 5equivalent of the Compound F6-20, and freeze-dried. (Test example 1) To Nos. 1to
269 and Comparative example 1, FaSSIF (Fasted state simulated intestinal fluid, E. Galia et al. Pharm.
Res. 15: 698Y 705 MRENMBhidh S sithdfating $asted huinan Sritestifaddluidss das7ddeled.@nd stirred with
a shaker (trade fiame: 19 (40 Shaker s manufaetied By, TATLEC) Al ptrdnaatg o7.209 fpm. Afer stirring

for 10 minutes an%r’%éio minutes, respectively, concentration was measured with high performance
liquid chromatogrdphyl (¢aderame:8Uk).a; Fsrifattured by Shimadzu). As a result, as shown in
Table 3, it was fquid they seiulility;pf the Compound F6-20 was significantly increased for citric acid
(Example 6), hydroxypropyl cellulose 15(Example 16), hydroxypropylmethyl cellulose (Example 17),
sodium stearyl flPhératenfierdivgle 18)nHeidepplite copbirniey LD (Example 22), methyl cellulose
(Example 23), sodiam lauryl sulfate (Example 24), polyoxyl 40 stearate (Example 38), purified shellac
(Example 39), sadium dehydroacetate (Example 44), fumaric acid (Example 46), DL-malic acid (Example
57), stearic L-a5¢0} féogﬁyfgfr@? ple 58), L-aspartic acid 5 (Example 59), adipic acid (Example 66),
amino alkylmetlaetytaiel dopolymer E (Example 67), propylene glycol alginate ester (Example 73), casein
(Example 81), arb i 0?518—15)’ carboxymethylethyl
cellulose (Exa X ; rgunT (Examn] , succinic acid (Example
106), copalyvidosre¢xemmalo197) ceellulose 10 acetate phthalate (Example 112), tartaric acid (Example
113), dioctyl sodium sulfosuc&inae (Example 117), zein (Example 128), skimmed milk powder (Example
136), sorbitan trioleate (Examyple 14%), lastic acid (Example 148), aluminum lactate (Example 149),

oxgethfdmethyl cellulose (Example 154), hydroxypropylmethyl

i ), %pgl 3'/:ethylene (105) polyoxypropylene (5) glycol
(Example 176), polyoxyethyléne hy rogenated cas)t/é‘?xﬁil 60 (Example 182), polyoxyl 35 castor oll
(Example 185), poly(sodium 4-styrehe sulfonate) (Example 186), polyvinylacetal diethylaminoacetate
(Example 190), polyvinyiw@laehah{Exaniiple 191e maleie acid (Exampletz00)nipathaerylaie copolymer S
(Example 206),tla:1romacrogolC%Exatrqu]é:)le %E@ Stwaa”iC acid dZJ(g (Example 219), aluminum sulfate
(Example 220), beocé)blwgrlfg acit f xarrsfﬁe §3 MONOBASIC calcium phosphate (Example 230), sodium
dodecylbenzen&kiilfdRaZVERample 2203, (Vidyspgriolideng, Vingl2abejasel Sopalymer(Example 241),
sodium lauroylsareqsi \p ) ophang( I ),.sodium methyl sulfate
(Example92E60),%’ogﬁgFéﬁglfgtg%gxﬁgé@ 52t Xl ; goqdlggmgggta?ss?%gg o5 (Example 262), sodium octyl
sulfate (Example263) e ditiniNieldyl sulfate (Example 264), sodium tetradecyl sulfate (Example 265),
sodium hexadegyljsulfate {Example 266)n&ad ediD Qeladsey) sulfate (Example 267). [0168]

Among them, the effect was remarkable for citric acid (Example 6), 30hydroxypropyl cellulose (Example
16), hydroxyprc{fg)lf?rﬁbthyl cellulose (Example 17), methacrylate copolymer LD (Example 22), methyl
cellulose (Exampled3fiosedimpldayryl sulfate (Example 24), purified shellac (Example 39), sodium
dehydroacetate (Example 44), fumaric acid (Example 46), DL-malic acid (Example 57), stearic
Lascorbate’est O(E%ﬂﬁ(ﬂ)fg 8), L-aspartic acid (Example 59), adipic acid (Example 66), propylene glycol
alginate ester (Ex@rmyoleof3);iaseiin(Exantpded8idihsodium casdinblied D (Hkample 82), carboxymethylethyl
cellulose (Exar?%lﬁazoﬁgjF g,r%cci?é%g%ir% é@(@ mple 106), copolyvidone (Example 107), dioctyl sodium
sulfosuccinate , xample 148), aluminum lactate (Example 149), ascorbic acid
palmitate (Example 152), hydrqxyett ethyl cellulose (Example 154), hydroxypropylmethyl cellulose
acetate succinate (Example 15R) Wene hydrogenated castor oil 60 (Example 10 182),
polyoxyl 35 castor oil (Examplée 18F 4-styrene sulfonate) (Example 186), polyvinylacetal
diethylaminoacetate (Ex y‘nplé\ JOTN edesQh ample 191), methacrylate copolymer S
(Example 206), Rirema ogol{Example 216), sulfyric acid (Example 219), aluminum sulfate (Example
220), sodium dodecylbenzene sulfonale (Example 240) Nr%g.yrrolidone vinyl acetate copolymer

(Example 241), 15acetyl tryptophan (Example 253), sodium decyl sulfate (Example 264), sodium
tetradecyl sulfate (Example 265), and sodium octadecyl sulfate (Example 267). [0169] Among them,
the effect was particularly remarkable for citric acid (Example 6), hydroxypropyl cellulose (Example 16),
hydroxypropylmethyl cellulose (Example 17), 20 methacrylate copolymer LD (Example 22), methyl
cellulose (Example 23), sodium lauryl sulfate (Example 24), purified shellac (Example 39), sodium
dehydroacetate (Example 44), fumaric acid (Exampl 446), DL-malic acid (Example 57), L-aspartic acid
(Example 59), adipic acid (Example 66), propylene glycol alginate ester (Example 73), sodium caseinate
(Example 82), carboxymethylethyl cellulose (Example 86), succinic 25 acid (Example 106), copolyvidone



(Example 264). [0170] Table 3 Effect of various dissolution aids on the solubility of Compound F6-20
hydrochloride salt (* p<0.05, *p<0.01, ***p<0.001) Example Dissolution aid Concentration after 10 min
(pg/mL) Concentration after 240 min (pg/mL) Comparative example 1 Not added 5.0i2.4 0.8i0.3 1
D-Sorbitol 1.1 10.3 0.6 0.1 2 D-Mannitol 1.0i0.1 0.5i0.0 3 Pregelatinized starch 2.610.5 0.510.0 4
Ethylcellulose

With the same condition as the method for synthesizing the Compound B2-10
(trifluoro-methane  sulfonic acid  3-cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazol-8-yl ester (Compound B1, 30 mg, 0.069 mmol) was dissolved in 1,4-
dioxane (1 mL), added with thiomorpholine 1,1-dioxide (19 mg, 2 eq.), Pd,dbas (6.3 mg,

5 0.1 eq.), BINAP (8.6 mg, 0.2 eq.) and K3;PO4 (29 mg, 2 eq.), and stirred at 100°C all
night and all day. The reaction solution was poured into water, and then extracted with
ethyl acetate. The organic layer was washed with saturated brine and dried over
sodium sulfate. The drying agent was removed by filtration and the residues obtained
after concentration under reduced pressure were purified by silica gel column

10  chromatography (ethyl acetate/hexane) to obtain the Compound B2-10 (8-(1,1-
dioxothiomorpholino)-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile) (white powder, 2.1 mg, 7%)), the title compound was synthesized from the
Compound J6 and 1-isopropyl-piperazine.
'H-NMR (270MHz,DMSO-de) &: 12.80 (1H, s), 8.33 (1H, d, J = 7.6 Hz), 8.02 (1H, s),
15  7.66 (3H, m), 7.33 (1H, d, J = 8.2 Hz), 3.21 (4H, br), 2.66 (5H, m), 1.72 (6H, s), 1.02
(6H, d, ] = 6.3 Hz).
LCMS: m/z 413 [M+H]"
HPLC retention time: 1.38 minutes (analysis condition S)
[0128]
20  (Reference example 4)
Compound A2
7-Methoxy-1.1-dimethyl-3.4-dihydro-1H-naphthalen-2-one

0] OMe

7-Methoxy-3,4-dihydro-1H-naphthalen-2-one (Compound Al, 209 g, 1.18 mol),

25  tetrabutylammonium hydrogen sulfate (40 g, 0.118 mol) and methyl iodide (162 g, 2.60
mol) were suspended in THF (500 ml) at room temperature. Under stirring, the
mixture was added with 50% aqueous solution of potassium hydroxide (400 g) over 5
minutes. Reflux occurred as the inner temperature rapidly increases. Once the inner

temperature stopped to increase, stirring was continued for 45 minutes. The reaction
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3.110.2 0.9i0.1 5 Sodiumcarboxymethyl starch 2.0i0.7 0.4i10.1 6 Citricacid 5.111.0 3.2i 0.1 *** 7
Sodium citrate 1.0i1 0.3 0.310.1 8 Crosscannellose sodium4.1i2.6 1.210.1 9 Microciystalline

cellulose

10

15

20

25

solution was diluted with distilled water (1 L) and extracted twice with CPME (1.5 L).
The combined organic layer was washed (distilled water 1 L x 3), dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The resulting crude product
was recrystallized with MeOH (1 L) and distilled water (500 ml) to obtain the title
compound as a colorless needle-like crystal (177 g, 73%).

'H-NMR(400 MHz, CDCl3) & : 1.43 (6 H, 5), 2. 65 (2 H, t, 12 Hz), 3. 02 (2 H, t, 12 Hz), 3. 79
(3 H,s),6. 74 (1 H,m), 6.87 (1 H, m), 7. 24 (1 H, m).

LCMS: m/z 205 [M+H]'

[0129]

(Reference example 5)

Compound A3-1, Compound A3-2
3-Bromo-8-methoxy-6.6-dimethyl-6.11-dihydro-SH-benzo[b]carbazole

1-Bromo-8-methoxy-6,6-dimethyl-6.11-dihydro-5SH-benzo[b]carbazole
H

M Q.
H
o AT
SORES,
e

Br

7-Methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one (Compound A2,
66.2 g, 324 mmol) and 3-bromophenylhydrazine hydrochloric acid salt (71.0 g, 318
mmol) were dissolved in AcOH (350 ml) and refluxed under stirring for 6 hours. The
reaction solvent was removed by distillation under reduced pressure to obtain the crude
product as a mixture of the title compound A3-1 and A3-2.
[0130]
(Production example 5)
Compound A4

3-Bromo-8-methoxy-6.6-dimethyl-5.6-dihydrobenzo[b]carbazol-11-one

The crude product obtained from the above (i.e., mixture of A3-1 and A3-2)
was dissolved in a mixture solvent of THF (450 ml) and distilled water (50 ml), added
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4410.7 0.310.1 10 Titanium oxide 2.510.3 1.110.0 11 Stearic acid 1.910.8 0.4i0.0 12 Magnesium
stearate 1.6 1 0.3 0.5i10.1 13 Purified sucrose 1.110.2 0.5i10.1 14 Tocopherol 1.9

once with DDQ (115 g, 509 mmol), and then stirred at room temperature for 1 hour.
The reaction mixture was diluted with CPME (3 L), and the organic layer was washed
three times with 0.5 N aqueous solution of sodium hydroxide (1 L) and twice with
distilled water (1 L) in order and dried over anhydrous sodium sulfate. The organic

5 layer was concentrated to 500 ml under reduced pressure. The precipitated product
was collected by filtration and washed with a small amount of CPME to obtain the title
compound as a yellow crystal (48 g, 40%).
'H-NMR (400 MHz, DMSO-ds) § : 1. 73 (6 H, s), 3. 90 (3 H, s), 7. 06-7. 09 (1 H, m), 7. 32-7.
38 (2 H, m), 7. 65-7. 66 (1 H, m), 8. 09-8.17 (2 H, m), 12. 32 (1 H, br. s).

10 LCMS: m/z 370, 372 [M+H]"

[0131]
(Production example 6)
Compound A5-2
8-Methoxy-6,6-dimethyl-11-0x0-6.11-dihydro-SH-benzo[b]carbazole-3-carbonitrile

15
3-Bromo-8-methoxy-6,6-dimethyl-5,6-dihydrobenzo[b]carbazol-11-one

(Compound A4, 10.45 g, 28.2 mmol) and copper cyanide (5.0 g, 50.2 mmol) were
dissolved in NMP (100 ml) and stirred at 170°C for 17 hours. The reaction mixture
was suspended in ethyl acetate (500 ml) and distilled water (200 ml). The insoluble

20  matters were filtered off using Celite, and washed with ethyl acetate (300 ml x 2). The
organic layer was washed once with aqueous solution of disodium EDTA (200 ml) and
twice with saturated brine (200 ml) in order, and then dried over anhydrous sodium
sulfate. The organic layer was concentrated under reduced pressure, and the resultant
was suspended and washed with a small amount of CPME to give the title compound as

25 acolorless crystal (6.58 g, 73%).
'H-NMR(400MHz, DMSO-ds) &: 1.71 (6 H, s), 3.89 (3H, s), 7.07-7.09 (1H, m), 7.34
(1H, s), 7.58-7.60 (1H, m), 7.99 (1H, s), 8.14-8.16 (1H, m),8.30-8.32 (1H, m), 12.32
(1H, br.s),

77



10.4 0.8i0.1 15 Lactose 1.310.4 0.4i0.0 16 Hydroxypropy! cellulose 9.412.5* 2.9i0.6 *** 17
Hydroxypropylmethyl cellulose 2910 7.3 12.1 2.2 0.3 *** 18 Sodium stearyl fumarate 3.0i0.3 1.3i0.2
19 Propylene glycol 1.3 1

LCMS: m/z 317 [M+H]"
HPLC retention time: 2.56 minutes (analysis condition U)
(Production example 7)
Compound A6
5  8-Hydroxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

8-Methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile (Compound AS5-2, 6.58 g, 20.8 mmol) was dissolved in pyridine
hydrochloric acid salt (25.0 g), and stirred at 170°C for 13 hours. The reaction mixture
10  was partitioned in ethyl acetate (400 mL) and distilled water (400 mL), and the aqueous
layer was extracted one more time with ethyl acetate (400 mL). The combined organic
layer was washed twice with distilled water (100 mL) and once with saturated brine
(100 mL) in order, and dried over anhydrous sodium sulfate. The organic layer was
concentrated under reduced pressure to yield a product, which was suspended and
15  washed with a small amount of CPME to obtain the title compound as a colorless
crystal (5.91 g, 93%).
'H-NMR(400MHz, DMSO-de) 8: 1.73 (6 H, s), 6.87-6.90 (1H, m), 7.11 (1H, s), 7.57-
7.59 (1H, m), 7.97 (1H, s), 8.04-8.06 (1H, m),8.29-8.31 (1H, m), 10.27 (1H, s), 12.66
(1H, br.s),
20 LCMS: m/z 303 [M+H]"
(Production example 8)
Compound B1

Trifluoro-methane  sulfonic  acid  3-cyano-6.6-dimethyl-11-0x0-6.11-dihydro-5H-

benzo[b]carbazol-8-yl ester

O F
0-§—(-F
o F

25
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0.1 0.6i10.2 20 Povidone 5.811.3 0.610.1 Example Dissolution aid Concentration after 10 min
(pg/mL) Concentration after 240 min (pg/mL) 21 Polysorbate 80 2.910.8 0.510.0 22 Methacrylic acid
copolymer LD 4.910.5 6.0 0.5 *** 23 Methyl cellulose 7.214.0 2.5

8-Hydroxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile (Compound A6, 550 mg, 0.189 mmol) was dissolved in pyridine (18 mL),
added with anhydrous trifluoromethane sulfonic acid (0.758 ml, 3 eq.), and stirred at
room temperature for 30 minutes. The reaction solution was poured into water and

5  then extracted with dichloromethane. The organic layer was dried over magnesium
sulfate. The drying agent was removed by filtration and the residues obtained after
concentration under reduced pressure were purified by silica gel column
chromatography (ethyl acetate/hexane) to obtain the target compound (white powder,
641 mg, 81%).

10 'H-NMR(400MHzDMSO-ds) &: 12.89 (1H, br. s), 8.36 (1H, d, J = 8.8 Hz), 8.31 (1H,
dd, J = 8.1, 0.7 Hz), 8.11 (1H, d, J = 2.3 Hz), 8.04 (1H, dd, J = 1.5, 0.7 Hz), 7.65-7.60
(2H,m). 1.76 (6H,s)

LCMS: m/z 435 [M+H]"
HPLC retention time: 3. 10 minutes (analysis condition U)

15  (Production example 9)

Compound B2-22-1
4-(3-Cyano-6,6-dimethyl-11-0x0-6.11-dihydro-5SH-benzo[b]carbazol-8-yl)-3.6-dihydro-

2H-pyridine-1-carboxylic acid tert-butyl ester

20 To trifluoro-methane sulfonic acid 3-cyano-6,6-dimethyl-11-0x0-6,11-dihydro-
SH-benzo[b]carbazol-8-yl ester (Compound B1, 7.80 g, 18.0 mmol), 4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-
butyl ester (6.11 g, 19.8 mmol, 1.1 eq.), Pd(PPh;),Cl, (630 mg, 0.898 mmol, 0.05 eq.),
and sodium carbonate (5.71 g, 53.9 mmol, 3.0 eq.), DME (125 ml) and water (25 ml)

25 were added. The mixture was subjected to reduced pressure under ultrasonication
treatment, followed by filling with nitrogen. This procedure was repeated five times to

remove air. After further stirring at 80°C for 2 hours under nitrogen atmosphere, the
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i 0.0 *** 24 Sodium lauryl sulfate 19.6 i 2.2 *** 6.3 1 1.0 *** 25 Ascorbic acid 1.910.6 0.6 0.1 26 Sodium
alginate 4.310.4 0.310.1 27 Disodium edetate 4.912.1 0.310.0 28 Caramel 3.0i0.4 0.8i

mixture was cooled to room temperature, added with water (250 ml), and further stirred
for 30 minutes. The precipitates were filtered and washed with water (50 ml). They
were further washed with CH3CN (50 ml) to obtain the target compound as a crude
product (gray powder, 7.54 g, 90%).

5 LCMS:m/z 468 [M+H]"
HPLC retention time: 2.90 minutes (analysis condition S)
(Production example 10)
Compound B3-13-1
4-(3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-SH-benzo[b]carbazol-8-yl)-piperidin-1-

10  carboxylic acid tert-butyl ester

O

A
Reaseady
0
4-(3-Cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yl)-3,6-
dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (Compound B2-22-1, 16.2 g,
34.6 mmol) was dissolved in THF (800 ml) and methanol (230 ml), added with 10 wt%
15 Pd/C (3.2 g), and stirred under hydrogen atmosphere for 19 hours. The solid was
filtered through Celite, eluted with a mixture solvent (400 ml; THF/methanol = 4/1),
and concentrated under reduced pressure. The residues were dissolved in ethyl acetate
(400 ml), and then washed with 1% aqueous solution of N-acetylcysteine, saturated
aqueous solution of NaHCOs and saturated brine. The organic layer was dried over
20  sodium sulfate. The drying agent was removed by filtration and the residues were
concentrated under reduced pressure to obtain the title compound as a crude product
(white powder, 14.0 g, 86%).
LCMS:m/z 470 [M+H]"
HPLC retention time: 2.88 minutes (analysis condition S)
25  (Production example 11)
Compound B3-13-2
6,6-Dimethyl-11-o0x0-8-piperidin-4-yl-6,11-dihydro-5H-benzo[b]carbazole-3-
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0.1 29 CanneHose calcium 7.511.7 0.710.1 30 Dried aluminum hydroxide gel 3.2i10.3 0.3i0.1 31
Calcium citrate 0.510.1 0.3 0.2 32 Triethyl citrate 2.110.4 0.6 0.0 33 Cholesterol 2.3i10.9 0.4i0.1

carbonitrile

oo
O
With the same condition as the method for synthesizing the Compound AS8-1

(THF (0.5 mL) and TFA (0.5 mL) were added to 4-(3-cyano-6,6-dimethyl-11-0x0-6,11-
5  dihydro-5H-benzo[b]carbazol-8-yloxy)-piperidine-1-carboxylic acid tert-butyl ester

(Compound A7-1, 35 mg, 0.072 mmol), and the mixture was stirred at room

temperature until Compound A7-1 disappears. The reaction solution was concentrated

under reduced pressure and the residue was desalinated by using anionic exchange resin

PL StratoSpheres (trademark) PL-HCO3 MP to obtain the Compound A8-1 (37 mg,
10  76%)), the title compound was synthesized from the Compound B3-13-1.

LCMS: m/z 370 [M+H]"

HPLC retention time: 1.30 minutes (analysis condition S)

(Production example 12)

Compound B4-8
15  6.6-Dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6.11-dihydro-5H-

/C/O

N

benzo[b]carbazole-3-carbonitrile

H
h O
O
With the same condition as the method for synthesizing the Compound B3-32

(morpholine (6 pl, 1.5 eq.) and sodium triacetoxy borohydride (81 mg, 2.0 eq.) were
20  added to THF (1 ml) solution of the Compound B2-29: 8-formyl-6,6-dimethyl-11-0xo0-

6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (30 mg, 0.095 mmol), and stirred at
room temperature for 1 hour. The reaction solution was filtered to remove insoluble

matters. The residues obtained after concentration under reduced pressure were
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34 Magnesium oxide 1.110.1 0.1 0.0 35 Dibutylhydroxy toluene 2.210.3 0.5i10.1 36 Sodium
hydroxide 2.210.2 0.4 0.3 37 Stearyl alcohol 1.8 1 0.1 0.6 0.0 38 Polyoxyl 40 stearate 2.610.4 1.4i
0.5

purified by high performance liquid chromatography to obtain the Compound B3-32
(6,6-dimethyl-8-morpholin-4-yl methyl-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-3-

carbonitrile) (19 mg, 50%)), the title compound was synthesized from the Compound
B3-13-2 and oxetan-3-one.

5 'H-NMR(400 MHz, DMSO-d¢) &: 12.74 (1H, s), 8.32 (1H, d, 7.9Hz), 8.13 (1H, d,
7.9Hz), 8.00 (1H, s), 7.74 (1H, s), 7.61 (1H, d, 9.8Hz), 7.40 (1H, d, 7.9Hz), 4.56 (2H, t,
6.7Hz), 4.46 (2H, t, 6.1Hz), 3.46-3.39 (1H, m), 2.85-2.82 (2H, m), 2.71-2.64 (1H, m),
1.92-1.86 (2H, m), 1.82-1.79 (4H, m), 1.77 (6H, s)

LCMS: m/z 426 [M+H]"

10  HPLC retention time: 1.53 minutes (analysis condition S)

Compound B4-8 sulfate salt
6,6-Dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile was dissolved at 80°C in a mixture of 5 v/w of DMA
15 and 1.4 v/w of 2 N sulfuric acid. ~ After cooling to room temperature, 15 v/w of acetone

were added dropwise, and the precipitated solids were filtered and dried to obtain

sulfuric acid salt of 6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-

SH-benzo[b]carbazole-3-carbonitrile.

'H-NMR (400 MHz, DMSO-dg) 8: 12.81 (1H, s), 10.26 (1H,br.s),8.33 (1H, d, 8.3Hz),
20  8.21(1H,d, 8.3Hz), 8.04 (1H, s), 7.75 (1H, s), 7.63 (1H, d, 8.3Hz), 7.41 (1H, d, 8.3Hz),

4.85-4.70 (4H, m), 4.50-4.40 (1H, br.s), 3.60-3.00(6H, br.m), 2.20-2.10 (2H, m), 2.05-

1.90 (2H, m), 1.79 (6H, s)

LCMS: m/z 426 [M+H]"

25  B4-8 hydrochloride salt
B4-8 was dissolved in 5 v/w of dimethyl sulfoxide and 0.41 v/w of aqueous
hydrochloric acid solution (6 N), and then the dissolved solution was subjected to
freeze-drying. To the freeze-dried product, a mixture of 3.7 v/w of water and 1.3 v/w
of acetonitrile was added. After stirring at room temperature all night and all day, the

30  precipitated crystals were filtered and dried to give the B4-8 monohydrochloride salt.
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39 Purified shellac 2.710.2 2.6 1 0.3 *** 40 Cetostearyl alcohol 1.910.1 0.3i10.0 41 Soy bean oil 1.5 |
0.4 0.410.0 42 Sodium hydrogencarbonate 1.910.7 1.110.8 43 Magnesium carbonate 1.510.0 0.5
0.2 44

B4-8 mesylate salt
B4-8 was dissolved in 4 v/w of dimethyl sulfoxide and 1.2 v/w of aqueous
solution of mesylic acid (2 N), and then the dissolved solution was subjected to freeze-
drying. To the freeze-dried product, 0.1 v/w of water and 5 v/w of ethyl acetate were
5 added. After stirring at room temperature all night and all day, the precipitated crystals

were filtered and dried to give the B4-8 monomesylate salt.

B4-8 L-tartrate salt
B4-8 and L-tartaric acid, which is added in an amount of 0.81 times the weight
10  of B4-8, were dissolved in 10 v/w of tetrahydrofuran and 2 v/w of water at 80°C. The
dissolved solution was added with 30 v/w of ethanol. The mixture was stirred at room
temperature all night and all day, and the precipitated crystals were filtered and dried to
give the B4-8 hemi-L-tartrate salt. The B4-8 hemi-L-tartrate salt obtained was
pulverized by using a jet mill.
15
B4-8 phosphate salt
B4-8 was dissolved in 14 v/w of N,N-dimethylacetamide and 5.9 v/w of
aqueous solution of phosphoric acid (2 N) under reflux with heating. The dissolved
solution was added with 43 v/w of ethanol. The mixture was stirred at room
20  temperature all night and all day, and the precipitated crystals were filtered and dried to
give the B4-8 monophosphate salt. The B4-8 monophosphate salt obtained was
pulverized by using a jet mill.
[0132]
(Production example 13)
25  Compound F5-22

6.6-Dimethyl-8-(4-oxetan-3-yl-piperazin-1-yI)-11-0x0-9-prop-1-ynyl-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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Sodium dehydroacetate 12.7 1 1.7 *** 14.8 i 1.3 *** 45 Triacetin 2.4i10.2 0.410.0 46 Fumaric acid 5.5 1
0.9 1.9i 0.0 ** Example Dissolution aid Concentration after 10 min (pg/mL) Concentration after 240
min (pg/mL) 47 Macrogol 1500 1.7 10.2 0.6 0.1 48 Macrogol 400 1.710.3 0.9

L7
N X N

O

X
O

/

The Compound E4-2-1 (9-bromo-8-methoxy-6,6-dimethyl-11-0x0-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile (Compound E3-1-1, 50 mg, 0.13 mmol),
bis (acetonitrile)dichloropalladium (II) (1.64 mg, 0.05 eq.), XPhos (9.05 mg, 0.15 eq.),

5  cesium carbonate (185 mg, 4.5 eq.) and 3-methyl-1-butyn-1-ol (18.6 ul, 1.5 eq.) were
dissolved in acetonitrile and stirred at 85°C for 2 hours. The reaction solution was
poured into water, and then extracted with ethyl acetate. The organic layer was
washed with aqueous solution of sodium chloride and dried over sodium sulfate. The
drying agent was removed by filtration and the residues obtained after concentration

10  under reduced pressure were purified by HPLC, and under the same condition as the

method for synthesizing the Compound E4-2-1 (9-(3-hydroxy-3-methyl-but-1-ynyl)-8-

methoxy-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazole-3-carbonitrile)

(brown solid, 21.3 mg, 42%)), the title compound was synthesized from the Compound
F4-3 and propyne.

15 'H-NMR(400 MHz, CD;0D) 8: 8.37 (1H, d, J = 8.2 Hz), 8.18 (1H, s), 7.84 (1H, s), 7.53
(1H, d, ] = 8.2 Hz), 7.19 (1H, s), 4.70-4.77 (2H, m), 4.62-4.68 (2H, m), 3.57-3.63 (1H,
m), 3.38-3.45 (4H, m), 2.54-2.61 (4H, m), 2.10 (3H, s), 1.79 (6H, s)
LCMS: m/z 465 [M+H]"
HPLC retention time: 1.90 minutes (analysis condition U)

20 [0133]
(Production example 14)
Compound F5-25

9-Cyclopropylethynyl-6.6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-

dihydro-5H-benzo[b]carbazole-3-carbonitrile
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1 0.1 49 Macrogol 6000 3.810.9 0.310.1 50 Sorbitan monolaurate 0.710.1 0.4 0.0 51 Magnesium
sulfate 2.410.20.21 0.1 52 Sodiumdihydrogen phosphate 2.710.2 0.3 0.1 53 1,3-Butylene glycol 1.3 |
0.1 0.61 0.0 54 2-Mercaptobenzimidazole

o
()

N= %

With the same condition as the method for synthesizing the Compound E4-2-1,
the title compound was synthesized from the Compound F4-3 and ethynylcyclopropane.
'H-NMR(270 MHz, DMSO-dg) 8: 12.74 (1 H, br.s), 8.32-8.29 (1 H, d, 8.08 Hz), 8.05 (1

5 H,s),8.00(1H,s),7.62-7.58 (1 H, m), 7.21 (1 H, s), 4.62-4.57 (2 H, m), 4.51-4.47 (2 H,
m), 3.53-3.48 (1 H, m), 3.34 (4 H, m), 2.46 (4 H, m), 1.76 (6 H, s), 1.64-1.58 (1 H, m),
0.97-0.89 (2 H, m), 0.76-0.70 (2 H, m)

LCMS: m/z 491 [M+H]"
[0134]
10  (Reference example 6)
Compound E1
6-Bromo-7-methoxy-1,1-dimethyl-3.4-dihydro-1H-naphthalen-2-one

O OMe

Br
7-Methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one (Compound A2, 2.0

15 g, 9.791 mmol) was dissolved in CH;CN (40 mL), added with NBS (1.92 g, 1.1 eq.),

and the mixture was stirred at room temperature for 2.5 hours. The reaction solution

was poured into water (40 mL), and the precipitated solid was filtered to obtain the title

compound (white powder, 2.55 g, 92%).

'H-NMR (270MHz,CDCl3) &: 7.36 (1H, s), 6.84 (1H, s), 3.91 (3H, s), 3.02 (2H, t, J =
20 6.8 Hz),2.66 (2H, t,J = 6.8 Hz), 1.42 (6H, s).

LCMS: m/z 283,285 [M+H]"

HPLC retention time: 2.67 minutes (analysis condition S)

[0135]

(Reference example 7)

25  Compound E2-1
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0.710.10.610.1 55 13-Cyclodextrin 1.110.30.6i 0.1 56 Tocopherol 1.510.00.910.1 57 DL-Malic acid
5.210.6 2.8 0.4 *** 58 Stearic L-ascorbate ester 2.6 10.3 1.7 1 0.2 ** 59 L-Aspartic acid 5.211.01.810.2

9-Bromo-8-methoxy-6.6-dimethyl-6.11-dihydro-5SH-benzo[b]carbazole-3-carbonitrile

6-Bromo-7-methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one
(Compound EIl, 7.89 g, 27.85 mmol) and 3-hydrazino-benzonitrile (4.45 g, 1.2 eq.)
5  were dissolved in TFA (250 mL), and stirred at 100°C for 2 hours. TFA was removed
by concentration under reduced pressure and the residues were added with saturated
aqueous solution of NaHCO; (500 mL), followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine and dried over sodium sulfate. The
drying agent was removed by filtration and the residues obtained after concentration
10  under reduced pressure were added with ethyl acetate. After stirring at room
temperature, the precipitated solid was separated by filtration (Compound E2-2). The
filtrate was concentrated under reduced pressure to obtain the title compound as a
mixture with E2-2 (yellowish white powder, 2.65 g).
LCMS: m/z 381,383 [M+H]"
15  HPLC retention time: 3.03 minutes (analysis condition S)
(Production example 15)
Compound E3-1-1
9-Bromo-8-methoxy-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile

20
With the same condition as the method for synthesizing the Compound A4, the

title compound was synthesized from the Compound E2-1.
'H-NMR (270MHz,DMSO-Dg) &: 12.82 (1H, s), 8.30 (2H, s+d), 8.03 (1H, s), 7.61 (1H,
dd,J=8.2, 1.4 Hz), 7.49 (1H, s), 4.04 (3H, s), 1.81 (6H, s).
25  LCMS: m/z 395,397 [M+H]"
HPLC retention time: 2.77 minutes (analysis condition S)

[0136]
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*** 60 L-Glutamine 1.610.4 0.2 0.1 61 Sodium L-tartrate 4.810.4 0.210.1 62 L-Phenylalanine 2.7 1 0.2
0.610.1 63 N-Cocoyl-L- arginineethylesterDL- pyrrolidonecarboxylate 0.310.1 0.3i10.0 2
Ethylactylratemethyl methacrylatecopolymer dispersion 1.4 10.0 0.7 1 0.2 65

(Production example 16)
Compound E3-2
9-Bromo-8-hydroxy-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile

9-Bromo-8-methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile (Compound E3-1-1, 1.0 g, 2.53 mmol) was dissolved in NMP (10 mL),
added with NaOMe (683 mg, 5 eq.) and 1-dodecanethiol (3.0 mL, 5 eq.), and stirred at
160°C for 1 hour. The reaction solution was poured into 0.5 N aqueous solution of

10  hydrochloric acid, and then extracted with ethyl acetate. The organic layer was
washed with brine and dried over sodium sulfate. The drying agent was removed by
filtration and the residues obtained after concentration under reduced pressure were
added with MeOH, and the solid remaining after dissolution was filtered to obtain the
title compound (yellow powder, 1.88 g, 65%).

15  'H-NMR (400MHz DMSO-dg) &: 12.77 (1H, s), 11.13 (1H, d, ] = 2.4 Hz), 8.31 (1H, dd,
J=179, 2.4 Hz), 8.25 (1H, d, ] = 3.0 Hz), 8.01 (1H, s), 7.61 (1H, d, J = 7.9 Hz), 7.28
(1H,d,J=2.4 Hz), 1.74 (6H, s).

LCMS: m/z 381,383 [M+H]"
HPLC retention time: 2.40 minutes (analysis condition S)

20 [0137]

(Production example 17)
Compound F2

Trifluoro-methane sulfonic acid 9-bromo-3-cyano-6.6-dimethyl-11-0x0-6,11-dihydro-

SH-benzo[b]carbazol-8-yl ester

25

With the same condition as the method for synthesizing the Compound B1, the
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Starch grafted acrylate 1000 1.8 0.8 0.4 0.2 66 Adipic acid 5.4i10.6 1.9 0.2 *** 67
Aminoalkylmethacrylate copolymer E 2.811.01.310.2 68 Taurine 1.110.20.6i10.1 Example
Dissolution aid Concentration after 10 min (pg/mL) Concentration after 240 min (pg/mL) 69 Powdered
acacia7.2i2.3 0.6

title compound was synthesized from the Compound E3-2.
'H-NMR (270MHz,DMSO-dg) 8: 12.99 (1H, s), 8.51 (1H, s), 8.31 (1H, dd, J = 8.2, 0.7
Hz), 8.17 (1H, s), 8.07 (1H, s), 7.67 (1 H, dd, J = 8.2, 1.4 Hz), 1.81 (6H, s).
LCMS: m/z 513,515 [M+H]"
5  HPLC retention time: 3.13 minutes (analysis condition S)
[0138]
(Production example 18)
Compound F3-9

9-Bromo-6.,6-dimethyl-11-o0x0-8-piperazin-1-yl-6,11-dihydro-5H-benzo[b]carbazole-3-

10 carbonitrile

With the same condition as the method for synthesizing the Compound B2-1
(trifluoro-methane  sulfonic acid  3-cyano-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazol-8-yl ester (Compound B1, 40 mg, 0.0921 mmol) was dissolved in

15  NMP (1 ml) and added with 1-isopropylpiperazine (236 mg, 20 eq.). The mixture was
stirred at 120°C for 3 hours. After cooling to room temperature, purification was

carried out by HPLC to obtain the Compound B2-1 (8-(4-isopropyl-piperazin-1-yl1)-6,6-

dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile) (white powder,

12.8 mg, 34%)), and the title compound was synthesized from the Compound F2 and
20  piperazine.

IH-NMR (DMSO-Dg) &: 8.30-8.24 (2H, m), 8.00 (1H, s), 7.63-7.58 (1H, m), 7.37 (1H,

s), 3.10-3.01 (4H, m), 2.91-2.85 (4H,m), 1.76 (6H, s)

LCMS: m/z 449,451 [M+H]"

HPLC retention time: 1.45 minutes (analysis condition S)
25  (Production example 19)

Compound F4-3

9-Bromo-6.6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-y1)-11-0x0-6.11-dihydro-5H-
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10.1 70 Sodium bisulfite 3.310.3 0.9i10.1 71 Sodium sulfite 2.811.2 0.610.1 72 Alginicacid 2.4i 1.1
1.0i0.4 73 Propylene glycol alginate 15.7 1 0.5 *** 1.1 0.2 74 Alpha thioglycerol 1.510.3 0.7 i

10

15

20

25

benzo[b]carbazole-3-carbonitrile

With the same condition as the Compound B3-32, the title compound was
synthesized from the Compound F3-9 and 1-oxetan-3-one.
'H-NMR (270MHz,DMSO-ds) &: 12.83 (1H, br.s), 8.31-8.32 (1H, m), 8.27-8.29 (1H,
m), 8.01-8.04 (1H, m), 7.59-7.64 (1H, m), 7.48 (1H, s), 4.59 (2H, dd, J = 6.3, 6.3 Hz),
448 (2H, dd, J=6.3, 6.3 Hz), 3.52 (1H, t, ] = 6.3 Hz), 3.12-3.25 (4H, m), 2.44-2.54 (4H,
m), 1.78 (6H, s).
LCMS: m/z 505,507 [M+H]"

HPLC retention time: 1.45 minutes (analysis condition S)

Compound F4-3 hydrochloride salt
9-Bromo-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-

5H-benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 6 N hydrochloric acid

and DMSO and dissolved therein. After freeze-drying, the mixture was crystallized

from ethanol containing 25% water to give 9-bromo-6,6-dimethyl-8-(4-oxetan-3-yl-

piperazin-1-yl)-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile

monohydrochloride salt.

'H-NMR  (270MHz,DMSO-d¢) &: 12.91 (1H,br.s),11.70(1H,br.s),8.32-8.29(2H,

m),8.04(1H, s),7.64-7.62(1H, m),7.52(1H,s),4.89-4.62(4H,br.m),3.66-3.39(1H,m),3.31-

3.05(8H, br.m),1.81 (6H,s)

LCMS: m/z 505,507 [M+H]"

[0139]

(Production example 20)

Compound F4-9

9-Bromo-8-(4-cyclopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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0.2 75 Ammonia water 1.310.2 0.4i10.0 76 Inositol 1.210.1 0.5i0.0 77 Erythorbic acid 1.2i0.1 0.5i
0.0 78 Hydrochloric acid 1.410.2 0.6 0.1 79 Cysteine hydrochloride 2.310.2 1.1i0.1

With the same condition as the Compound B3-32, the title compound was
synthesized from the Compound F3-9 and (1-ethoxy-cyclopropoxy)-trimethyl-silane.
'H-NMR (270MHz,DMSO-Dy) &: 8.22-8.30 (2H, m), 8.00 (1H, s), 7.56 (1H, d, ] = 7.9

5 Hz), 7.43 (1H, s), 3.30(1H, d, J = 5.8 Hz), 3.11 (4H, s), 2.75 (4H, s), 1.75 (6H, s), 0.47

(2H, d, J=5.8 Hz), 0.34 (2H, d, J = 5.8 Hz)
LCMS: m/z 489,491 [M+H]"
HPLC retention time: 1.68 minutes (analysis condition S)
[0140]

10  (Reference example 8)
Compound I1-1
6-Chloro-7-methoxy-1,1-dimethyl-3.4-dihydro-1H-naphthalen-2-one

O O

™~

Cl
7-Methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one (Compound A2,

15  3.37 g, 16.5 mmol) was dissolved in CH;CN (82 mL), added with NCS (2.42 g, 1.1 eq.)
and stirred at 90°C for 1.5 hours. The reaction solution was extracted with ethyl
acetate. The organic layer was washed with brine and dried over sodium sulfate. The
drying agent was removed and the target compound was obtained after concentration
under reduced pressure (yellow oily substance, 4.45 g).

20 'H-NMR(400 MHz, CDCl;) &: 7.16 (1H, s), 6.85 (1H, s), 3.90 (3H, s), 3.00 (2H, t, J =
6.8 Hz), 2.65 (2H, t, J = 6.8 Hz), 1.42 (6H, s).

LCMS: m/z 239 [M+H]"
HPLC retention time: 2.80 minutes (analysis condition U)
[0141]

25  (Reference example 9)
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SO Oliveoil 1.710.5 0.8i0.0 81 Casein14.1i2.5**7.1i0.9 ** 82 Sodium caseinate 17.1i 3.0 *** 15.8
i 4.8 *** 83 Fructose 0.7i10.1 0.710.2 84 Camaubawax2.8i0.5 2.0i2.1

Compound I1-2
9-Chloro-8-methoxy-6,6-dimethyl-6.11-dihydro-5SH-benzo[b]carbazole-3-carbonitrile
N H
RORSOH
Cl

6-Chloro-7-methoxy-1,1-dimethyl-3,4-dihydro-1H-naphthalen-2-one

5  (Compound I1-1, 4.45 g, 16.5 mmol) and 3-hydrazinobenzonitrile (2.63 g, 1.2 eq.) were
dissolved in TFA (91 mL), and stirred at 90°C for 3 hours. According to the
concentration under reduced pressure, TFA was removed and the residues were added
with saturated aqueous solution of NaHCO3, followed by extraction with ethyl acetate.
The organic layer was washed with brine and dried over sodium sulfate. The drying

10 agent was removed by filtration and the residues obtained after concentration under
reduced pressure were added with ethyl acetate. After stirring at room temperature,
the precipitated solid was separated by filtration. The filtrate was concentrated under
reduced pressure to obtain the target compound as a mixture with [1-3 (red powder, 6.46
g

15  [0142]

(Production example 21)
Compound I3
9-Chloro-8-methoxy-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile
N H
PSS ON
Cl
O

With the same condition as the method for synthesizing the Compound A4, the

20

title compound was synthesized from the Compound 11-2.
'H-NMR (400 MHz, DMSO-dq) 8: 12.79 (1H, s), 8.27-8.31 (1H, m), 8.12 (1H, s), 8.00-
8.02 (1H, m), 7.58-7.63 (1H, m), 7.51 (1H, s), 4.03 (3H, s), 1.80 (6H, s).

25  LCMS: m/z 351 [M+H]"

HPLC retention time: 2.87 minutes (analysis condition U)
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85 Carboxy vinyl polymer 7.410.4 1.1 0.2 86 Carboxymethylethyl cellulose 8.713.1 9.5i 2.2 *** 87
Carmellose 1.910.3 0.910.1 SS Powdered agar 3.2i10.1 1.3i0.1 89 Xylitol 1.310.1 0.5i0.0

[0143]

(Production example 22)

Compound 14
9-Chloro-8-hydroxy-6.,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

5  carbonitrile
S N OH
(1L,
o)

With the same condition as the method for synthesizing the Compound E3-2 (9-
bromo-8-methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile (Compound E3-1-1, 1.0 g, 2.53 mmol) was dissolved in NMP (10 mL),

10  added with NaOMe (683 mg, 5 eq.) and 1-dodecanethiol (3.0 mL, 5 eq.), and stirred at
160°C for 1 hour. The reaction solution was poured into 0.5 N aqueous solution of
hydrochloric acid, and then extracted with ethyl acetate. The organic layer was
washed with brine and dried over sodium sulfate. The drying agent was removed by
filtration and the residues obtained after concentration under reduced pressure were

15 added with MeOH, the solid remaining after dissolution was filtered to obtain the
Compound E3-2 (9-bromo-8-hydroxy-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile) (yellow powder, 1.88 g, 65%)), and the title
compound was synthesized from the Compound I3.
LCMS: m/z 337 [M+H]"

20  HPLC retention time: 2.47 minutes (analysis condition U)
[0144]
(Production example 23)

Compound I5

Trifluoro-methane sulfonic acid 9-chloro-3-cyano-6.6-dimethyl-11-0x0-6.11-dihydro-

25 SH-benzo[b]carbazol-8-vyl ester

H i
N N o—§+F
(T ar s
cl
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90 Guar gum 2.8 0.3 1.3i10.1 91 Monobasic sodium citrate 4.1 0.6 0.710.1 92 Dibasic sodium citrate
2.210.5 0.9i0.3 93Glycine 2.711.2 0.410.0 94 Glycerol esters of fatty acids 1.1 10.1 0.510.1 95

With the same condition as the method for synthesizing the Compound B1, the
title compound was synthesized from the Compound 14.
LCMS: m/z 469 [M+H]"
HPLC retention time: 3.40 minutes (analysis condition U)
5  (Production example 24)
Compound 16-4
9-Chloro-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

N
H
\\NO
cl
0

10 With the same condition as the method for synthesizing the Compound B2-1,

N

the title compound was synthesized from the Compound I5 and 4-piperidin-4-yl-
morpholine.
'H-NMR (400 MHz, DMSO-dy) 8: 12.75 (1H, s), 8.28 (1H, d, 8.0 Hz), 8.07 (1H, s), 8.00
(1H, s), 7.59 (1H, d, 8.0 Hz), 7.41 (1H, s), 3.55-3.62 (4H, m), 3.47-3.56 (4H, m), 2.75-
15  2.86 (2H, m), 2.45-2.55 (4H, m), 2.28-2.39 (1H, m), 1.86-1.96 (2H, m), 1.76 (6H, s),
1.52-1.66 (2H, m)
LCMS: m/z 489 [M+H]"
HPLC retention time: 1.97 minutes (analysis condition U)
[0145]
20  (Production example 25)
Compound F5-44
8-(4-Cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-prop-1-ynyl-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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Calcium glycerophosphate 0.910.1 0.3i10.0 Example Dissolution aid Concentration after 10 min
(pg/mL) Concentration after 240 min (pg/mL) 96 Glucono-5-lactone 1.6 0.5 0.7 0.0 97 Gluconic acid
1.0i0.1 3.3i2.0 98 Calcium gluconate 2.310.9 0.3i10.1 99 Sodium gluconate 5.7 |

With the same condition as the method for synthesizing the Compound E4-2-1,
the title compound was synthesized from the Compound F4-10 under atmosphere of
propyne gas.

5  'H-NMR(400 MHz, DMSO-ds) &: 12.71 (1 H,s), 8.30 (1 H, d, 7.9 Hz), 8.06 (1 H,
$),8.00 (1 H, s), 7.59 (1 H, d, 7.9 Hz), 7.20 (1 H, s), 2.75-2.83 (1 H, m), 2.40-2.48 (4 H,
m), 2.11 (3 H, s), 1.97-2.06 (2 H, m), 1.76 (6 H, s), 1.62-1.71 (2 H, m)
LCMS: m/z 463 [M+H]"
HPLC retention time: 2.80 minutes (analysis condition W)

10 [0146]

[Example 282]
(Production example 26)
Compound F3-11
9-Bromo-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

15  benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound B2-1,
the title compound was synthesized from the Compound F2 and 4-piperidin-4-yl
morpholine.

20  1H-NMR(DMSO-Dy) &: 8.30-8.24 (2H,m), 8.00 (1H, s), 7.59 (1H, d, J=8.2Hz), 7.42
(1H, s), 3.66-3.45 (6H, m), 2.80 (2H, t, J=11.1 Hz), 2.38-2.28 (1H, m), 1.96-1.87 (2H,
m), 1.75 (6H, s), 1.66-1.56 (2H, m)
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0.6 0.5i0.2 100 Magnesium aluminosilicate 2.2 10.1 0.5i0.1 101 Calcium silicate 3.111.2 0.510.2
102 Magnesium silicate 2.8 1 0.9 0.7 10.2 103 Synthetic aluminum silicate 2.210.5 0.5i0.1 104
Concentrated glycerin 0.910.0

LCMS: m/z 533,535 [M+H]"
HPLC retention time: 1.53 minutes (analysis condition S)
(Production example 27)
Compound F5-51
5  6,6,9-Trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound F5-47
(under nitrogen atmosphere, to the N,N-dimethyl formamide (1.5 ml) solution of 9-

10  bromo-8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile (Compound F4-10, 50 mg, 0.099 mmol), trimethyl
boroxine (12 mg, 0.1 eq.), tetrakis triphenylphosphine palladium (39 mg, 0.2 eq.), and
potassium carbonate (41 mg, 3.0 eq.) were added, and the mixture was stirred at 100°C
for 24 hours. Upon the completion of the reaction, distilled water was poured into the
15  reaction solution, which was then extracted with ethyl acetate. The organic layer was
washed with aqueous solution of sodium chloride and dried over sodium sulfate. The
drying agent was removed by filtration and the residues obtained after concentration
under reduced pressure were purified by silica gel column chromatography (ethyl

acetate/methanol) to obtain the Compound F5-47 (8-(4-cyclobutyl-piperazin-1-yl)-

20 6,6,9-trimethyl-11-0x0-6.11-dihydro-SH-benzo[b]carbazole-3-carbonitrile) (25 mg,

58%)), the title compound was synthesized from the Compound F3-11.

'H-NMR(270 MHz, DMSO-dg) 8: 12.70 (1 H, br.s), 8.33-8.30 (1 H, d, 8.08 Hz), 8.00 (1

H,s), 7.95 (1 H, s), 7.61-7.58 (1 H, m), 7.28 (1 H, s), , 3.60 (4 H, m), 3.32-3.26 (2 H, m),

2.79-2.69 (2 H, m), 2.32 (3 H, s), 1.95-1.90 (2 H, m), 1.74 (6 H, s), 1.65-1.52 (2 H, m),
25  LCMS: m/z 469 [M+H]"

Compound F5-51 methane sulfonic acid salt
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1.9 1.3 105 Powderedhydrogenated maltose starch syrup 0.8 0.1 0.6 0.1 106 Succinic acid 5.6 1 0.5
3.810.2 *** 107 Copolyvidone 14.1i2.7 *** 2.0 0.1 *** 108 Sesame 0il 0.810.1 1.0i0.1 109 Acetic
acid 1.0i0.1

6,6,9-Trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 2 N methane sulfonic acid
and DMSO and dissolved therein. After freeze-drying, the mixture was crystallized
from ethanol to give 6,6,9-trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-
5  dihydro-5H-benzo[b]carbazole-3-carbonitrile methane sulfonic acid salt.
'H-NMR(270 MHz, DMSO-dg) &: 12.72(1H,br.s),9.60(1H,br.s),8.33-8.31(1H,d,9.8Hz),
8.01(1H,s),7.99(1H,s),7.61-7.59(1H,m),7.31 (1H,s),4.07-4.04 (2H,m),3.73-3.67(2H,m),
3.55-3.40(8H,m),3.32-3.26(1H,m),2.70-2.60(2H,m),2.34(3H,s),2.30(3H,s),1.95-1.90 (2
H,m),1.75(6H,s)
10  LCMS: m/z 469 [M+H]"

F5-51 hydrochloride salt
F5-51 was dissolved in 5 v/w of dimethyl sulfoxide and 0.37 v/w of aqueous

solution of hydrochloric acid (6 N), and then the dissolved solution was subjected to
15  freeze-drying. To the freeze-dried product, 5 v/w of ethanol was added. The

precipitated crystals were filtered and dried to give the F5-51 hydrochloride salt.

[0147]

(Production example 28)

Compound F6-4
20 9-Ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6.11-dihydro-5H-

P
N
@]

With the same condition as the method for synthesizing the Compound B3-13-1,

benzo[b]carbazole-3-carbonitrile

the title compound was synthesized from the Compound F5-16.

25  'H-NMR (400MHz,DMSO-d) &: 12.70 (1H, br. s), 8.29 (1H, d, 8.0 Hz), 8.03-7.94 (2H,
m), 7.59-7.55 (1H, m), 7.38 (1H, s), 4.59-4.47 (4H, m), 3.53-5.47 (1H, m), 3.03-2.97
(2H, m), 2.73-2.62 (2H, m), 1.74 (6H, s), 1.29-1.98 (3H, m)
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0.810.0 110 Calcium acetate 2.5i11.1 0.5i10.1 111 Tocopherol acetate 1.110.1 1.1i0.1 112
Cellulose acetate phthalate 5.4 10.6 19.0i5.1 113 Tartaric acid 3.310.5 1.4i0.2 114 Potassium
bitartrate 5.1 1 0.8

LCMS: m/z 455 [M+H]"

HPLC retention time: 1.92 minutes (analysis condition U)

Compound F6-4 hydrochloride salt
5 9-Ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-

SH-benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 6 N hydrochloric acid
and DMSO and dissolved therein. After freeze-drying, the mixture was crystallized
from ethanol containing 25% water to give 9-ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-
piperazin-1-yl)-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-3-carbonitrile

10  monohydrochloride salt.
'H-NMR (270MHz,DMSO-d¢) &: 12.83 (1H,br.s),11.59(1H,br.s),8.33-8.31(1H,m),
8.09(1H,s),8.02(1H,s),7.63-7.61(1H,m),7.39(1H,s),4.91-4.60(4H,br.m),3.58-3.40(1H,m),
3.31-3.05(8H, br.m),2.73(2H.,q,,J=7.3),1.81(6H,s),1.29(3H,t,J=7.3)
LCMS: m/z 455 [M+H]"

15
F6-4 mesylate salt

F6-4 was dissolved in 5 v/w of dimethyl sulfoxide and 1.2 v/w of aqueous

solution of mesylic acid (2 N), and then the dissolved solution was subjected to freeze-
drying. To the freeze-dried product, a mixture of 3.8 v/w of water and 1.3 v/w of

20  ethanol was added. The precipitated crystals were filtered and dried to give the F6-4
mesylate salt.
[0148]
(Production example 29)
Compound F5-49

25  9-Ethynyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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0.410.2 115 Safflower 0il 0.810.1 1.0i 0.1 116 Diisopropanolamine 0.3i10.1 0.6i0.1 117
Dioctylsodium sulfosuccinate 4.9 11.7 2.310.1 *** 118 Dihydroxyaluminum amino acetate 1.8 10.2 0.4 i
0.1 119 Dimethyl polysiloxane 1.6 1 0.3

With the same condition as the method for synthesizing the Compound F5-43,
the title compound was synthesized from the Compound F3-11.
LCMS: m/z 479 [M+H]"
HPLC retention time: 1.90 minutes (analysis condition U)
5  (Production example 30)
Compound F6-20
9-Ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

10 With the same condition as the method for synthesizing the Compound B3-13-1,
the title compound was synthesized from the Compound F5-49.
'H-NMR (400MHz,DMSO-Dy) &: 12.70 (1H, s), 8.32 (1H, d, J = 7.9 Hz), 8.04 (1H, s),
8.00 (1H, s), 7.61 (1H, d, J = 8.5 Hz), 7.34 (1H, s), 3.64-3.57 (4H, m), 3.27-3.18(2H, m),
2.82-2.66 (4H, m), 2.39-2.28 (1H,m), 1.96-1.87 (2H, m), 1.76 (6H, s), 1.69-1.53 (2H,
15 m), 1.29 3H,t,J=7.3 Hz)
LCMS: m/z 483 [M+H]"

HPLC retention time: 1.98 minutes (analysis condition U)

Compound F6-20 hydrochloride salt

20 9-Ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-
SH-benzo[b]carbazole-3-carbonitrile was dissolved in a mixture of 10 v/w of methyl
ethyl ketone, 4 v/w of water, and 3 v/w of acetic acid at 60°C. To the dissolved
solution, 1 v/w of hydrochloric acid (2 N) was added dropwise. After stirring at 60°C
for 30 minutes, 25 v/w of ethanol was added dropwise. The precipitated solid was

25  filtered and dried to give 9-ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-
0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile monohydrochloride salt.  9-

Ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
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0.810.1 120 Potassium sodium tartrate 4.6 0.1 0.3i10.1 Example Dissolution aid Concentration after
10 min (pg/mL) Concentration after 240 min (pg/mL) 121 Sucrose esters of fatty acids 2.410.2 0.8 0.1
122 Potassium hydroxide 3.410.5 0.2 0.1 123 Calcium hydroxide 0.7 0.1 0.9 0.1 124 Magnesium

hydroxide

10

15

20

25

benzo[b]carbazole-3-carbonitrile monohydrochloride salt obtained was pulverized by
using a jet mill.

'H-NMR  (400MHz,DMSO-D¢) &: 12.78(1H,s),10.57(1H,br.s),8.30(1H,] = 8.4
Hz),8.05(1H,s),7.99(1H,s),7.59(1H,d,] = 7.9 Hz),7.36(1H,s),4.02-3.99(2H,m),3.84-
3.78(2H,m),3.51-3.48(2H,m),3.15-3.13(1H,s),2.83-2.73(2H,s),2.71-2.67(2H,s),2.23-
2.20(2H,m),1.94-1.83(2H,m),1.75(6H,s),1.27(3H,t,J = 7.5 Hz)

FABMS: m/z 483 [M+H]"

F6-20 mesylate salt

F6-20 was dissolved in 33 v/w of dimethyl acetamide at 90°C. The dissolved
solution was added with 1.2 v/w of aqueous solution of mesylic acid (2 N) and 168 v/w
of ethyl acetate followed by stirring for 4 hours. The precipitated crystals were filtered
and dried to give the F6-20 monomesylate salt. The F6-20 monomesylate salt obtained
was pulverized by using a jet mill.
[0149]
(Production example 31)
Compound F5-16
9-Ethynyl-6.6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound F5-43,
the title compound was synthesized from the Compound F4-3.
'H-NMR (270MHz,DMSO-Dy) &: 12.77 (1H, br.s), 8.31 (1H, d, J = 8.2 Hz), 8.16 (1H,
s), 8.02 (1H, s), 7.61 (1H, dd, J = 8.2, 1.3 Hz), 7.27 (1H, s), 4.59 (2H, dd, J = 6.6, 6.6
Hz), 4.51 (1H, s), 4.49 (2H, dd, J = 6.6, 6.6 Hz), 3.51 (1H, t, ] = 6.6 Hz), 3.35-3.43 (4H,
m), 2.43-2.50 (4H, s), 1.78 (6H, s).
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1.4i10.10.510.1 125 Squalane 1.210.10.710.3 126 Aluminum stearate 2.310.50.610.0 127 Purified
gelatin 1.710.20.710.3 128 Zein 1.210.1 1.4 0.3 129 Sorbitan sesquioleate 0.910.2 0.7 0.2
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LCMS: m/z 451 [M+H]"

HPLC retention time: 1.40 minutes (analysis condition S)

[0150]

(Production example 32)

Compound F6-17
8-(4-Cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound B3-13-1,
the title compound was synthesized from the Compound F5-43.
'H-NMR(400 MHz, DMSO-ds) &: 12.80 (1 H,s), 8.32 (1 H, d, 7.9 Hz), 8.10 (1 H,
$),8.02 (1 H, s), 7.62 (1 H, d, 7.9 Hz), 7.38 (1 H, s), 3.78-3.88 (1 H, m), 3.79-3.89 (1 H,
m), 3.48-3.54 (2 H, m), 3.40-3.47 (2 H, m), 3.30-3.39 (2 H, m), 3.02-3.24 (4 H, m), 2.73
(2H,q, 7.3 Hz),2.30-2.41 (2 H, m), 2.17-2.26 (2 H, m), 1.71-1.86 (8 H, m), 1.29 (3 H, t,
7.3 Hz)
LCMS: m/z 453 [M+H]"

HPLC retention time: 2.76 minutes (analysis condition W)

Compound F6-17 methane sulfonic acid salt
8-(4-Cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile was dissolved at room temperature and added with 6
v/w of DMF and added dropwise with 1.05 eq. of an aqueous solution of methane
sulfonic acid (2 M). The resulting solution was added dropwise to 60 v/w of
acetonitrile. The precipitated solid was filtered and dried to give 8-(4-cyclobutyl-
piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile monomethane sulfonic acid salt.

'H-NMR (400MHzDMSO-Dg) &: 12.75(1H,s),8.31(1H,] = 8.4 Hz),8.07(1H,s),
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130 Cetanol 1.710.1 0.3 0.1 131 Cetomacrogol 1000 4.510.50.710.1 132 Diethyl sebacate 1.0i 0.1
0.910.0 133 Sorbitan esters of fatty acids 0.6 1 0.1 0.7 1 0.0 134 Tribasic calcium phosphate 5.0 1.8 0.6
i 0.1 135 Soybean lecithin 7.0i 1.4

8.01(1H,s),7.59(1H,d,J] = 7.9 Hz),7.38(1H,s),3.58-2.84(10H,m),2.71(2H,q,] = 7.5
Hz),2.34(3H,5),2.20-2.04(4H,m),1.76-1.68(8H,m),1.26(3H,t,J = 7.5 Hz)
FABMS: m/z 453 [M+H]"

5  F6-17 hydrochloride salt
F6-17 was dissolved in 5 v/w of dimethyl sulfoxide and 0.39 v/w of aqueous
solution of hydrochloric acid (6 N), and then the dissolved solution was subjected to
freeze-drying. To the freeze-dried product, a mixture of 4.0 v/w of water and 1.3 v/w
of ethanol was added. The precipitated crystals were filtered and dried to give the F6-
10 17 hydrochloride salt.

F6-17 maleate salt
A mixture containing F6-17 and maleic acid, which is added in an amount of
0.38 times the weight of F6-17, was dissolved in 10 v/w of dimethyl acetamide at 80°C.
15  The dissolved solution was cooled to room temperature, and added dropwise with a
mixture of 5.8 v/w of acetone and 5.8 v/w of water followed by stirring at room
temperature. 3.5 v/w of water was further added dropwise, and the precipitated

crystals were filtered and dried to give the F6-17 maleate salt.

20 F6-17 L-tartrate salt
A mixture containing F6-17 and L-tartaric acid, which is added in an amount of
0.51 times the weight of F6-17, was dissolved in 6 v/w of dimethyl acetamide at 80°C.
The dissolved solution was cooled to room temperature, and added dropwise with 37
v/w of acetonitrile followed by stirring at room temperature all night and all day. The
25  precipitated crystals were filtered and dried to give the F6-17 tartrate salt. The F6-17

tartrate salt obtained was pulverized by using a jet mill.

F6-17 citrate salt
A mixture containing F6-17 and citric acid, which is added in an amount of 0.50
30  times the weight of F6-17, was dissolved in 6 v/w of dimethyl acetamide at 80°C. The

dissolved solution was cooled to room temperature, and added dropwise with 12 v/w of

101



0.410.2 136 Skimmed milk powder 7.313.310.012.0 137 Ammonium carbonate 1.110.30.9i10.1 138
Calcium carbonate 2.11 0.4 0.5i10.1 139 Sodium carbonate 2.5i 1.0 0.810.2 140 Sodium thioglycolate
3.510.20.3i0.0 141 Dextran 40

10

15

20

acetonitrile. The precipitated crystals were filtered and dried to give the F6-17 citrate

salt. The F6-17 citrate salt obtained was pulverized by using a jet mill.

F6-17 malate salt

A mixture containing F6-17 and L-malic acid, which is added in an amount of
0.46 times the weight of F6-17, was dissolved in 8 v/w of dimethyl acetamide at 80°C.
The dissolved solution was cooled to room temperature, and added dropwise with 62
v/w of acetonitrile. The precipitated crystals were filtered and dried to give the F6-17
malate salt.
[0151]
(Production example 33)
Compound F3-2
9-Bromo-6,6-dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-y1)-6,11-dihydro-SH-

benzo[b]carbazole-3-carbonitrile

With the same condition as the Compound B2-1, the title compound was
synthesized from the Compound F2 and 4-pyrrolidin-1-yl-piperidine.
LCMS: m/z 517,519 [M+H]"

HPLC retention time: 1.70 minutes (analysis condition S)

(Production example 34)
Compound F5-4
9-Ethynyl-6.6-dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-y1)-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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3.911.00.4i10.0 142 Dextrin2.210.10.9i10.1 143 Starch2.610.31.0i0.1 144 Tragacanth 6.7 6.0
0.5i10.1 145 Triisopropanolamine 0.2 0.0 0.510.1 146 Triethanolamine 1.210.1 1.1i 0.0

With the same condition as the method for synthesizing the Compound E4-2-1,
the Compound E4-2-2 (9-(3-hydroxy-3-methyl-but-1-ynyl)-8-methoxy-6,6-dimethyl-
11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (Compound E4-2-1, 21.3 mg,

5 0.05 mmol) and sodium hydride (3.2 mg, 1.5 eq.) were dissolved in THF, and the
mixture was stirred overnight at 50°C. Water was added to the reaction solution and
the residues obtained after concentration under reduced pressure were purified by HPLC
to obtain the Compound E4-2-2 (9-ethynyl-8-methoxy-6,6-dimethyl-11-0x0-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile) (brown solid, 9.6 mg, 31%)), the title

10  compound was synthesized from the Compound F3-2.
'H-NMR (270MHz,DMSO-Dg) &: 8.29 (1H, d, J = 8.2 Hz), 8.14 (1H, s), 8.00 (1H, s),
7.58 (1H, dd, J = 8.1, 1.3 Hz), 7.24 (1H, s), 4.50 (1H, s), 3.70-3.83 (2H, m), 3.34-3.48
(1H, m), 2.83-2.98 (2H, m), 2.45-2.58 (2H, m), 2.10-2.23 (2H, m), 1.90-2.03 (2H, m),
1.76 (6H, s), 1.51-1.74 (6H, m).

15 LCMS: m/z 463 [M+H]"
HPLC retention time: 1.60 minutes (analysis condition S)
[0152]
(Production example 35)
Compound B2-4

20 6.6-Dimethyl-11-0x0-8-(4-pyrrolidin-1-yl-piperidin-1-y1)-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile
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147 Sorbitan trioleate 1.010.2 1.410.1 148 Lactic acid 2.7 0.2 1.8 0.2 ** Example Dissolution aid
Concentration after 10 min (pg/mL) Concentration after 240 min (pg/mL) 149 Aluminum lactate 3.510.7
2.510.3 *** 150 Calcium lactate 1.910.2 0.5 0.1 151 Sodium lactate solution 1.4 0.2 0.5 i

With the same condition as the method for synthesizing the Compound B2-1,
the title compound was synthesized from the Compound B1 and 4-pyrrolidin-1-yl-
piperidine.

'H-NMR (270 MHz, DMSO-de) &: 8.30 (1H, d, 8.1Hz), 8.01 (1H, d, 8.7Hz), 7.97 (1H, s),
5 7.56 (1H, d, 8.6Hz), 7.20 (1H, s), 3.94-3.90 (2H, m), 3.30-3.28 (4H, m), 2.95 (2H, t,

11.8Hz), 2.24-2.20 (1H, m), 1.95-1.91 (2H, m), 1.75 (6H, s), 1.70-1.66 (4H, m), 1.54-
1.52 (2H, m)
LCMS: m/z 439 [M+H]"
[0153]

10  (Production example 36)
Compound F5-43
8-(4-Cyclobutyl-piperazin-1-yl)-9-ethynyl-6,6-dimethyl-11-0x0-6,11-dihydro-SH-

benzo[b]carbazole-3-carbonitrile

15 Under nitrogen atmosphere, to the MeCN (8 ml) suspension of 9-bromo-8-(4-
cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-
carbonitrile (Compound F4-10, 200 mg, 0.397 mmol), ethynyltriisopropylsilane (268
mg, 3.0 eq.), 2-dicyclohexylphosphino-2°,4’,6’-triisopropylbiphenyl (Xphos) (39 mg,
0.2 eq.), PA(CH3;CN),Cl, (11 mg, 0.1 eq.) and cesium carbonate (518 mg, 4.0 eq.) were

20  added and the mixture was stirred and heated under reflux condition until the reaction is
completed. Upon the completion of the reaction, distilled water was poured into the
reaction solution, which was then extracted with ethyl acetate. The organic layer was
washed with aqueous solution of sodium chloride and dried over sodium sulfate. The
drying agent was removed by filtration and the residues obtained after concentration

25 under reduced pressure were purified by silica gel column chromatography (ethyl
acetate/methanol) to obtain 8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-
[(triisopropylsilanyl)-ethynyl]-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (179
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0.1 152 Ascorbic acid palmitate 3.6 1 0.2 1.8 1 0.2 ** 153 Hydroxyethyl cellulose 1.8 10.2 0.6 0.1 154
Methyl hydroxylethylcellulose 4.3 1 1.2 4.3 0.7 *** 155 Hydroxypropyl starch 1.510.2 0.6 1 0.1 156
Hydroxypropylmethyl cellulose acetate succinate 6.1 1.3 16.0 i 3.5 *** 157 Hydroxypropylmethyl
cellulose phthalate 7.6 i

mg, 74%). To the THF (6 ml) solution of the obtained compound (179 mg, 0.295
mmol), I M THF solution (710 pl) of tetrabutylammonium fluoride was added and the
mixture was stirred until the reaction was completed. Upon the completion of the
reaction, ethyl acetate was poured into the reaction solution, which was then washed
5  with distilled water and dried over sodium sulfate. The drying agent was removed by
filtration and the residues obtained after concentration under reduced pressure were
washed with a mixture solvent of ethanol and distilled water to obtain the title
compound (67 mg, 92%).
'H-NMR(400 MHz, DMSO-d¢) &: 12.85 (1 H,s), 8.31 (1 H, d, 7.9 Hz), 8.20 (1 H,
10 s),8.03(1H,s),7.62(1 H,d, 7.9 Hz), 7.35 (1 H, s), 4.62 (1 H, s), 3.94-4.03 (2 H, m),
3.79-3.89 (1 H, m), 3.48-3.54 (2 H, m), 3.27-3.38 (2 H, m), 2.96-3.16 (2 H, m), 2.30-
2.41 (2 H, m), 2.16-2.26 (2 H, m), 1.72-1.85 (8 H, m)
LCMS: m/z 449 [M+H]"
HPLC retention time: 2.69 minutes (analysis condition W)
15  [0154]
(Production example 37)
Compound F6-18

8-(4-Cyclobutyl-piperazin-1-y1)-6.6-dimethyl-11-0x0-9-propyl-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

20
With the same condition as the method for synthesizing the Compound B3-13-1,
the title compound was synthesized from the Compound F5-44.
'H-NMR(400 MHz, DMSO-d¢) &: 12.69 (1 H,s), 8.31 (1 H, d, 7.9 Hz), 8.01 (1 H,
$),7.99 (1 H, s), 7.60 (1 H, d, 7.9 Hz), 7.39 (1 H, s), 2.92-3.02 (4 H, m), 2.75-2.84 (1 H,
25 m), 2.65 (2 H, t, 7.3 Hz), 2.38-2.48 (4 H, m), 1.96-2.06 (2 H, m), 1.78-1.87 (2 H, m),
1.75 (6 H, s), 1.62-1.73 (4 H, m), 0.97 (3 H, t, 7.3 Hz)
LCMS: m/z 467 [M+H]"
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3.22.8i1.4 158 Piperonyl butoxide 1.7 1 0.3 0.6 1 0.0 159 Castor 0il 1.410.30.4i0.1 160 Sunflower oll
1.810.20.410.1 161 Sodium pyrosulfite 3.410.2 0.810.0 162 Phyticacid4.910.21.2i0.1 163

10

15

20

HPLC retention time: 2.96 minutes (analysis condition W)

[0155]

(Production example 38)

Compound B4-7
8-(1-Isopropyl-piperidin-4-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-

N

benzo[b]carbazole-3-carbonitrile

H
N\}N
O

With the same condition as the method for synthesizing the Compound B3-32,

the title compound was synthesized from the Compound B3-13-2 and acetone.
'H-NMR(400 MHz, DMSO-de) &: 12.77 (1H, s), 8.32 (1H, d, 7.9Hz), 8.13 (1H, d,
7.9Hz), 8.01 (1H, s), 7.73 (1H, s), 7.61 (1H, d, 9.1Hz), 7.39 (1H, d, 9.8Hz), 2.93 (2H, d,
11.0Hz), 2.77-2.71 (1H, m), 2.67- 2.62 (1H, m), 2.25 (2H, t, 10.1Hz), 1.80-1.73 (10H,
m), 1.02 (6H, d, 6.7 Hz)

LCMS: m/z 412 [M+H]"

HPLC retention time: 1.60 minutes (analysis condition S)

[0156]

(Production example 39)

Compound B2-1

8-(4-Isopropyl-piperazin-1-y1)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

Trifluoro-methane sulfonic acid 3-cyano-6,6-dimethyl-11-0x0-6,11-dihydro-
5H-benzo[b]carbazol-8-yl ester (Compound B1, 40 mg, 0.0921 mmol) was dissolved in
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Diethyl phthalate 0.910.0 0.5 0.0 164 Dibutyl phthalate 0.910.1 0.410.1 165 Butylhydroxy anisole 1.3 |
0.1 0.510.1 166 Butylphthalylbutyl glycolate 0.710.0 0.510.1 167 Glucose 0.810.10.510.0 168
Monosodium fumarate 6.8 1.6 0.5

10

15

20

NMP (1 ml) and added with 1-isopropylpiperazine (236 mg, 20 eq.). The mixture was
stirred at 120°C for 3 hours. After cooling to room temperature, purification was
carried out by HPLC to obtain the target compound (white powder, 12.8 mg, 34%).
'H-NMR (270 MHz, DMSO-de) &: 8.30 (1H, d, 8.1Hz), 8.03 (1H, d, 8.6Hz), 7.98 (1H, s),
7.56 (1H, d, 8.6Hz), 7.21 (1H, s), 7.04 (1H, d, 9.1Hz), 3.40-3.37 (4H, m), 2.73-2.65 (1H,
m), 2.61-2.58 (4H, m), 1.75 (6H, s), 1.02 (6H, d, 6.6Hz)

LCMS: m/z 413 [M+H]"

[0157]

(Production example 40)

Compound F3-10
4-(9-Bromo-3-cyano-6.6-dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazol-8-yl)-

piperazine-1-carboxvlic acid tert-butyl ester

With the same condition as the method for synthesizing the Compound B2-1,
the title compound was synthesized from the Compound F2 and piperazine-1-carboxylic
acid tert-butyl ester.

LCMS: m/z 549,551 [M+H]"

HPLC retention time: 4.61 minutes (analysis condition W)

[0158]

(Production example 41)

Compound F5-15-1
4-(3-Cyano-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-SH-benzo[b]carbazol-8-

y1)-piperazine-1-carboxylic acid tert-butyl ester
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10.0 169 Pullulan 1.510.30.510.0 170 Sodium propionate 0.710.1 0.410.1 171 Pectin 2.5i11.7 0.5
0.2 172 Benzotriazole 1.010.30.710.0 Example Dissolution aid Concentration after 10 min (pg/mL)
Concentration after 240 min (pg/mL) 173 Boric acid 0.7 i

With the same condition as the method for synthesizing the Compound E4-7-1

(to  9-bromo-8-methoxy-6,6-dimethyl-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-3-
carbonitrile (Compound E3-1-1, 300 mg, 0.759 mmol), 4-(4,4,5,5-tetramethyl-

5  [1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester
(282 mg, 0.911 mmol, 1.2 eq.), Pd(PPh;),Cl; (26.6 mg, 0.0379 mmol, 0.05 eq.) and
sodium carbonate (241 mg, 2.28 mmol, 3.0 eq.), DME (5 ml) and water (1 ml) were
added. The mixture was subjected to reduced pressure under ultrasonication treatment,
followed by filling with nitrogen. This procedure was repeated five times to remove

10 air. The mixture was stirred at 80°C for 80 minutes under nitrogen atmosphere.
Pd(PPh3),Cl, (26.6 mg, 0.0379 mmol, 0.05 eq.) was added and the mixture was further
stirred at 80°C for 20 minutes. Then, the mixture was cooled to room temperature, and
added with water and ethyl acetate. The insoluble matters were filtered through Celite.

The organic layer was dried over sodium sulfate. The drying agent was removed by

15  filtration, followed by concentration under reduced pressure to obtain the Compound

E4-7-1 (4-(3-cyano-8-methoxy-6.6-dimethyl-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-9-y1)-3.6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester) as a

crude product (gray powder)), the title compound was synthesized from the Compound
F3-10 and potassium cyclopropyltrifluoroborate.

20 'H-NMR(400 MHz, DMSO-ds) &: 8.55(1H.,s), 8.28-8.25(1H, m), 7.98-7.95(1H, m),
7.62(1H, s), 7.32(1H, s), 3.56-3.53(4h, m),3.09-3.07(4H, m), 2.22-2.18(1H, m), 1.73(6H,
brs), 1.44(9H, s), 1.08-1.05(2H, m), 0.77-0.76(2H,m)

LCMS: m/z 511 [M+H]"
HPLC retention time: 4.50 minutes (analysis condition W)

25  [0159]

(Production example 42)

Compound F5-15-2
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0.1 0.4i0.0 174Borax1.0i0.1 0.5i10.1 175 Sodium polyacrylate 2.410.5 0.510.2 176
Polyoxyethylene(105) polyoxypropylene (5) glycol 1.7 10.1 4.9i 1.7 177 Polyoxyethylene(160)
polyoxypropylene(30) glycol 0.7 0.1 0.5i0.1 178 Polyoxyethylene(20)

9-Cyclopropyl-6.6-dimethyl-11-0x0-8-piperazin-1-y1-6.11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound AS8-1,
5  the title compound was synthesized from the Compound F5-15-1.
LCMS: m/z 411 [M+H]"
HPLC retention time: 2.67 minutes (analysis condition W)
(Production example 43)
Compound F5-46

10 8-(4-Cyclobutyl-piperazin-1-y1)-9-cyclopropyl-6.6-dimethyl-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound B3-32,
the title compound was synthesized from the Compound F5-15-2 and cyclobutanone.

15 'H-NMR(400 MHz, DMSO-dg) 8:8.23(1H, d, 8Hz), 7.92(1H, br.s), 7.59(1H, s), 7.47(1H,
br.d, 8Hz), 7.28(1H, s), 3.12(4H, br.s), 2.80(1H, dddd, 8,8,8,8Hz), 2.20-2.13(1H, m),
2.01(2H, br.s), 1.86-1.68(10H, m), 1.05(2H, d, 8Hz), 0.76(2H, d, 4Hz)

LCMS: m/z 465 [M+H]"
HPLC retention time: 2.79 minutes (analysis condition W)

20
Compound F5-46 hydrochloride salt

8-(4-Cyclobutyl-piperazin-1-yl)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile was added with 1.05 eq. of 6 N
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polyoxypropylene(20) glycol 2.210.1 0.7i0.1 179 Polyoxyethylene alkyl ether 1.510.1 0.610.1 180
Polyoxyethyleneoctyl phenyl ether 1.010.3 0.6 0.0 181 Polyoxyethylene hydrogenated castor oil 20 1.8
10.2 1.4i0.9 182 Polyoxyethylene hydrogenated castor oil 60 3.310.5 1.8 0.3 **

hydrochloric acid and DMSO and dissolved therein. After freeze-drying, the mixture
was crystallized from ethanol containing 25% water to give 8-(4-cyclobutyl-piperazin-
1-y1)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-3-
carbonitrile monohydrochloride salt.

5  'H-NMR(400 MHz, DMSO-de)3:12.81(1H,s),10.64(1H,br.s),8.32-8.29(1H, m),8.01(1H,
s),7.67(1H,s),7.61-7.60(1H,m),7.33(1H,s),4.00-3.39(6H,m),3.28-3.02(3H,m),2.45-
2.05(5H,m),1.83-1.77(8H,m),1.09-1.07(2H,m),0.81-0.80(2H,m)

LCMS: m/z 465 [M+H]"

10  F5-46 mesylate salt
F5-46 was dissolved in 5 v/w of dimethyl sulfoxide and 1.1 v/w of aqueous

solution of mesylic acid (2 N), and then the dissolved solution was subjected to freeze-
drying. To the freeze-dried product, 5 v/w of benzyl alcohol was added. The
precipitated crystals were filtered and dried to give the F5-46 monomesylate salt.

15  [0160]
(Production example 44)
Compound A7-24
8-(2-Bromo-ethoxy)-6,6-dimethyl-11-0x0-6.11-dihydro-5SH-benzo[b]carbazole-3-

carbonitrile

20
With the same condition as the Compound A7-1 (8-hydroxy-6,6-dimethyl-11-
0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (Compound A6, 30 mg, 0.099
mmol) was dissolved in THF (1 mL), added with 4-hydroxy-piperidine-1-carboxylic

acid tert-butyl ester (40 mg, 2 eq.), triphenylphosphine (52 mg, 2 eq.), and diisopropyl

25  azo dicarboxlyate (43 pL, 2 eq.) in order, and stirred at room temperature for 4 hours.
The reaction solution was poured into water, and then extracted with ethyl acetate.

The organic layer was washed with brine and dried over sodium sulfate. The drying

agent was removed by filtration and the residues obtained after concentration under
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183 Polyoxyethylenestearyl ether 1.1 10.2 0.3 0.0 184 Polyoxyethylene cetyl ether 1.810.3 0.41i0.0
185 Polyoxyl 35 castor 0il 4.510.5 2.210.6 ** 186 Poly(sodium4-styrene sulfonate) 11.2 1 2.3 *** 63.7 i
14.6 *** 187 Polysorbate 202.4i10.5 0.5i0.1

reduced pressure were purified by silica gel column chromatography (ethyl

acetate/hexane) to obtain the Compound A7-1 (4-(3-cyano-6,6-dimethyl-11-0x0-6,11-

dihydro-5H-benzo[b]carbazol-8-yl oxy)-piperidin-1-carboxylic acid tert-butyl ester) (37

mg, 76%)), the title compound was synthesized from the Compound A6 and 2-
5  bromoethanol.

'H-NMR(270MHz,DMSO-dg) &: 12.75 (1H, br.s), 8.32 (1H, d, J = 8.2 Hz), 8.17 (1H, d,
J =8.6 Hz), 8.01 (1H, s), 7.61 (1H, dd, J = 8.2, 1.4 Hz), 7.40 (1H, d, ] = 2.2 Hz), 7.12
(1H, dd, J = 8.6, 2.2 Hz), 4.50 (2H, t, ] = 5.3 Hz), 3.88 (2H, t, J = 5.3 Hz), 1.77 (6H, s).
LCMS: m/z 409,411 [M+H]"

10  HPLC retention time: 2.48 minutes (analysis condition S)
(Production example 45)
Compound A8-10
8-(2-Tert-butylamino-ethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-SH-

benzo[b]carbazole-3-carbonitrile

15

With the same synthesis condition as the Compound A7-17 (8-hydroxy-6,6-

dimethyl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-carbonitrile (Compound A6, 25

mg, 0.083 mmol) was dissolved in N,N-dimethylacetamide (1 mL), added with 2-

20  chloroethyldiethylamine (16 mg, 1.1 eq.) and cesium carbonate (54 mg, 2 eq.) in order

and stirred at 100°C for 4 hours. The reaction solution was poured into water and

extracted with ethyl acetate. The organic layer was washed with brine and dried over

sodium sulfate. The drying agent was removed by filtration and the residues obtained

after concentration under reduced pressure were purified by amino silica gel column

25  chromatography (ethyl acetate/hexane) to obtain the Compound A7-17 (8-(2-
diethylamino-ethoxy)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile) (11 mg, 32%) ), the title compound was synthesized from the Compound

A7-24 and tert-butyl amine.
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188 Polysorbate 40 3.110.2 0.8 0.1 189 Polysorbate 60 2.510.1 0.7i0.1 190 Polyvinylacetaldiethyl
8.4i1.1 11.2i10.3** Example Dissolution aid Concentration after 10 min (pg/mL) Concentration after
240 min (pg/mL) amino acetate 191 Polyvinyl alcohol 1.7 |

'H-NMR(400MHz, DMSO-d) &: 12.71 (1 H, s), 8.32 (1 H, d, 7.9 Hz), 8.15 (1 H, d, 9.1
Hz),8.07 (1 d, 1.8 Hz), 7.60 (1 H, dd, 1.8, 7.9 Hz), 7.35 (1 H, d, 2.4 Hz),7.09 (1 H, dd,
24,9.1 Hz),4.16 2 H, t,6.1 Hz),2.91 (2 H, t, 6.1 Hz), 1.77 (6 H, s), 1.08 (9 H, 5)
LCMS: m/z 402 [M+H]"

5  HPLC retention time: 2.55 minutes (analysis condition W)
[0161]
(Production example 46)
Compound F3-3

9-Bromo-8-(4-methanesulfonyl-piperazin-1-y1)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-

10  benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound B2-1,
the title compound was synthesized from the Compound F2 and 1-methanesulfonyl
piperazine.

15 LCMS: m/z 527, 529 [M+H]"
HPLC retention time: 2.48 minutes (analysis condition S)
(Production example 47)
Compound F5-1

9-Ethynyl-8-(4-methanesulfonyl-piperazin-1-y1)-6.6-dimethyl-11-0x0-6.11-dihydro-5H-

20  benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound F5-43,
the title compound was synthesized from the Compound F3-3.

'H-NMR (270MHz,DMSO-Dy) &: 12.78 (1H, s), 8.31 (1H, dd, J = 8.1, 0.7 Hz), 8.19

112



0.6 1.5i10.2 ** 192 Polybutene 4.4i11.8 0.510.0 193 Sodium polyphosphate 1.510.50.710.4 194
Macrogol 1540 2.1i10.1 0.510.1 195 Macrogol 20000 2.6i10.30.510.1 196 Macrogol 4000 2.0i0.20.4 i
0.1 197

(1H, s), 8.02 (1H, dd, J = 1.4, 0.7 Hz), 7.61 (1H, dd, J = 8.2, 1.4 Hz), 7.33 (1H, s), 4.55
(1H, s), 3.43 (4H, br), 2.98 (3H, s), 1.79 (6H, s).
LCMS: m/z 473 [M+H]"
HPLC retention time: 2.27 minutes (analysis condition S)
5 [0162]
(Production example 48)
Compound F4-10
9-Bromo-8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

10
With the same condition as the method for synthesizing the Compound B3-32,

the title compound was synthesized from the Compound F3-9 and cyclobutanone.
'H-NMR (400 MHz, DMSO-dy) &: 8.23-8.29 (2 H, m), 8.00 (1 H, s),7.55 (1 H, d, 7.9
Hz), 7.45 (1 H, s), 4.04-4.15 (1 H, m), 3.10-3.20 (4 H, m), 2.39-2.48 (4 H, m), 1.97-2.06
15 (2 H, m), 1.78-1.88 (2 H, m), 1.77 (6 H, s), 1.61-1.72 (2 H, m)LCMS: m/z 503, 505
[M+H]"
HPLC retention time: 2.78 minutes (analysis condition W)
[0163]
(Production example 49)
20  Compound F6-8

6.6-Dimethyl-8-(4-oxetan-3-yl-piperazin-1-y1)-11-0x0-9-propyl-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile

With the same condition as the method for synthesizing the Compound B3-13-1,
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Macrogol 600 1.7 10.1 0.6 1 0.1 198 Maltitol 0.81 0.0 0.5i10.0 199 Maltose 0.910.1 0.5i0.1 200 Maleic
acid 1.410.31.3i0.1 201 Starch syrup 1.310.10.4i0.0 202 Isopropyl myristate 1.310.0 0.4 i

10

15

20

the title compound was synthesized from the Compound F5-22.

'H-NMR (270mHz DMSO-Dy) &: 12.75 (1H, s), 8.30 (1H, d, J = 8.2 Hz), 8.01-7.97 (2H,
m), 7.59 (1H, d, J = 7.1 Hz), 7.38 (1H, s), 4.51 (4H, dt, J = 27.7, 6.3 Hz), 3.55-3.49 (1H,
m), 3.02-2.96 (4H, m), 2.63 (2H, t, ] = 7.3 Hz), 2.47-2.41 (4H, m), 1.73 (6H, s), 1.70-
1.61 (2H, m), 0.94 (3H, t, J = 7.4 Hz).

LCMS: m/z 469 [M+H]"

HPLC retention time: 1.57 minutes (analysis condition S)

[0164]

(Production example 50)

Compound F3-4
9-Bromo-6,6-dimethyl-8-morpholin-4-yl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-3-

carbonitrile

With the same condition as the method for synthesizing the Compound B2-1,
the title compound was synthesized from the Compound F2 and morpholine.
LCMS: m/z 450, 452 [M+H]"
HPLC retention time: 2.65 minutes (analysis condition S)
(Production example 51)
Compound F5-5
9-Ethynyl-6,6-dimethyl-8-morpholin-4-yl-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-

3-carbonitrile

With the same condition as the method for synthesizing the Compound E4-2-1
and the Compound E4-2-2, the title compound was synthesized from the Compound F3-
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0.1 203 Anhydrous sodium sulfate 1.6 10.8 0.4 0.1 204 Meglumine 1.0i 0.1 0.410.0 205 Methacrylic
acid copolymer L 5.110.1 0.9 0.1 206 Methacrylic acid copolymer S 2.310.6 6.6 i 0.4 *** 207
Magnesium aluminometasilicate 2.9 10.7 0.7 1 0.1 208 Sodium metaphosphate 1.2 i

4.
'H-NMR (400MHz, DMSO-d) &: 12.82 (1H, s), 8.31 (1H, d, ] = 7.9 Hz), 8.18 (1H, s),
8.02 (1H, s), 7.61 (1H, d, J = 7.9 Hz), 7.28 (1H, s), 4.53 (1H, s), 3.80 (4H, s), 3.36 (4H,
s), 1.79 (6H, s).
5 LCMS: m/z 396 [M+H]"
HPLC retention time: 2.32 minutes (analysis condition S)
[0165]
Examples 1 to 269: Ultramicro scale dissolution test
(Materials)

10 Materials for the Compound F6-20 (free form) were produced according to the
method described in the Production example 30 and used. Additives shown in Table 2
were used as additives for the formulation.

(Preparation of composition)
For the Examples 1 to 269, the Compound F6-20 was dissolved in DMSO to

15  the concentration of 0.5 mg/mL and added with hydrochloric acid in the same molar
equivalent of the Compound F6-20. Then, various dissolution aids which have been
dissolved or dispersed in the solvent shown in Table 2 were added to the Compound F6-
20 to have 100% weight ratio. The resultant was freeze-dried to obtain a mixture of

the Compound F6-20 and various dissolution aids.

20  [0166]
Table 2 Dissolution aids and solvents for dissolving them

Example | Dissolution aid Manufacturer Solvent

1 D-Sorbitol B Food Science DMSO

2 D-Mannitol Towa Chemical Co. Ltd | DMSO
Nippon Starch Chemical

3 Pregelatinized starch DMSO
Co., Ltd.

4 Ethylcellulose Colorcon DMSO

5 Sodium carboxymethyl starch | DMV water
Showa Kako

6 Citric acid DMSO
Corporation
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0.1 0.5i 0.0 209 Methane sulfonic acid 4.910.91.1i 0.5 210 Cotton seed 0il0.510.1 0.5i 0.0 211
Monoethanolamine 1.1 1 0.0 0.4 i 0.0 212 Sorbitan monooleate 1.0i 0.3 0.5i1 0.1 213 Sorbitan

monostearate 1.510.20.4i 0.0 214

Example | Dissolution aid Manufacturer Solvent
Showa Kako
7 Sodium citrate water
Corporation
Asahi Kasei Chemicals
8 Crosscarmellose sodium DMSO
Corporation
Asahi Kasei Chemicals
9 Microcrystalline cellulose water
Corporation
Freund Industrial Co.,
10 Titanium oxide DMSO
Ltd.
11 Stearic acid NOF Corporation DMSO
12 Magnesium stearate Merck & Co., Inc. DMSO
13 Sucrose Ensuiko Sugar Refining | DMSO
14 Tocopherol Eisai Co., Ltd. DMSO
15 Lactose DMV DMSO
16 Hydroxypropyl cellulose Nippon Soda Co., Ltd. DMSO
Hydroxypropylmethyl Shin-Etsu Chemical Co.,
17 ydroxypropy y DMSO
cellulose 2910 Ltd.
Kimura Sangyo Co.,
18 Sodium stearyl fumarate DMSO
Ltd.
Kanto Chemical Co.,
19 Propylene glycol DMSO
Inc.
20 Povidone BASF DMSO
Nihon Surfactant Kogyo
21 Polysorbate 80 DMSO
K.K.
Methacrylic acid copolymer
22 Rohm GmbH DMSO
LD
Shin-Etsu Chemical Co.,
23 Methyl cellulose DMSO
Ltd.
Nikko Chemicals Co.,
24 Sodium lauryl sulfate L DMSO
td.
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Lauryl dimethylamine oxide 0.310.1 0.410.0 Example Dissolution aid Concentration after 10 min
(pg/mL) Concentration after 240 min (pg/mL) solution

i 0.1 216 Lauromacrogol 10.1i2.3*0.810.0 217 Peanut 0il 0.8 0.0

215 Laurie acid diethanolamide 0.310.1 0.3

Example | Dissolution aid Manufacturer Solvent
Wako Pure Chemical
25 Ascorbic acid DMSO
Industries Ltd.
Wako Pure Chemical
26 Sodium alginate water
Industries Ltd.
Wako Pure Chemical
27 Disodium edetate water
Industries Ltd.
28 Caramel Semba Tohka Industries | DMSO
Nichirin Chemical
29 Carmellose calcium water
Industries, Ltd.
Dried aluminum hydroxide | Kyowa Chemical
30 water
gel Industry Co., Ltd.
Kanto Chemical Co.,
31 Calcium citrate DMSO
Inc.
Wako Pure Chemical
32 Triethyl citrate DMSO
Industries Ltd.
Wako Pure Chemical
33 Cholesterol DMSO
Industries Ltd.
Kyowa Chemical
34 Magnesium oxide DMSO
Industry Co., Ltd.
) Kanto Chemical Co.,
35 Dibutylhydroxy toluene . DMSO
nc.
) ) Wako Pure Chemical
36 Sodium hydroxide water
Industries Ltd.
37 Stearyl alcohol NOF Corporation DMSO
Nikko Chemicals Co.,
38 Polyoxyl 40 stearate DMSO
Ltd.
The  Japan  Shellac
39 Purified shellac DMSO
Industries, Ltd.
40 Cetostearyl alcohol NOF Corporation DMSO
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0.410.1 218 Isopropyl linolate 0.910.1 0.5i10.1 219 Sulfuric acid 12.5i 2.2 *** 3.0 0.0 *** 220
Aluminum sulfate 5.7 1 0.5 3.51 0.6 *** 221 Aluminum potassium sulfate 2.010.5 0.8 0.0 222 Calcium
sulfate 5.310.4

Example | Dissolution aid Manufacturer Solvent

41 Soy bean oil Kaneda DMSO
Wako Pure Chemical

42 Sodium hydrogencarbonate water
Industries Ltd.
Kyowa Chemical

43 Magnesium carbonate DMSO

Industry Co., Ltd.
Wako Pure Chemical

44 Sodium dehydroacetate DMSO
Industries Ltd.
Yuki Gosei Kogyo Co.,

45 Triacetin DMSO
Ltd.
Kanto Chemical Co.,

46 Fumaric acid DMSO
Inc.

47 Macrogol 1500 NOF Corporation DMSO
Wako Pure Chemical

48 Macrogol 400 DMSO
Industries Ltd.
Sanyo Chemical

49 Macrogol 6000 water
Industries, Ltd.

50 Sorbitan monolaurate Kao Corporation DMSO
Wako Pure Chemical

51 Magnesium sulfate water
Industries Ltd.

52 Sodium dihydrogen phosphate | Nacalai Tesque water
Daicel Chemical

53 1,3-Butylene glycol DMSO
Industries Ltd.
Kawaguchi ~ Chemical

54 2-Mercaptobenzimidazole DMSO
Industry Co., Ltd.

55 B-Cyclodextrin Funakoshi Co., Ltd. DMSO
Tama Biochemical Co.,

56 Tocopherol DMSO
Ltd.
Wako Pure Chemical

57 DL-Malic acid DMSO
Industries Ltd.
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0.710.4 223 Phosphoric acid 3.811.1 1.3 0.2 224 Potassiummonohydrogen phosphate 1.810.3 0.6 i
0.1 225 Trisodium phosphate 1.510.3 0.510.1 226 Dibasic calcium phosphate 1.6 0.3 0.6 0.0 227
Dibasicsodiumphosphate hydrate 1.2 0.0

Example | Dissolution aid Manufacturer Solvent

Tokyo Chemical
58 Stearic L-ascorbate ester DMSO
Industry Co., Ltd.

Kanto Chemical Co.,

59 L-Aspartic acid DMSO
Inc.
Wako Pure Chemical

60 L-Glutamine water
Industries Ltd.
Wako Pure Chemical

61 Sodium L-tartrate water

Industries Ltd.

Kanto Chemical Co.,

62 L-Phenylalanine DMSO
Inc.
N-Cocoyl-L-
63 arginineethylester DL- | Ajinomoto Co., Inc. DMSO

pyrrolidonecarboxylate

Ethyl actylrate <« methyl

64 methacrylate copolymer | EVONIK DMSO
dispersion
Sanyo Chemical
65 Starch grafted acrylate 1000 water

Industries, Ltd.

Kanto Chemical Co.,
66 Adipic acid . DMSO
nc.

Aminoalkyl methacrylate
67 Rohm GmbH DMSO
copolymer E

Wako Pure Chemical
68 Taurine DMSO
Industries Ltd.

San-Ei Yakuhin Boeki

69 Powdered acacia water
Co., Ltd.
Junsei Chemical Co.,

70 Sodium bisulfite DMSO
Ltd.

71 Sodium sulfite Kanto Chemical Co., | water
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1.2 0.8 228 Dibasic potassium phosphate 1.110.3 0.710.1 229 Monobasicpotassium phosphate IA |
0.1 0.610.2 230 Monobasiccalcium phosphate 4.51 0.0 1.5i10.6 231 Powdered hydrolyzed gelatin 3.3 |

0.1 0.6 0.1 232 Hydrated silicon dioxide 1.1 |

Example | Dissolution aid Manufacturer Solvent
Inc.
Wako Pure Chemical

72 Alginic acid DMSO/water
Industries Ltd.
Wako Pure Chemical

73 Propylene glycol alginate water
Industries Ltd.
Wako Pure Chemical

74 Alpha thioglycerol DMSO
Industries Ltd.
Wako Pure Chemical

75 Ammonia water DMSO
Industries Ltd.
Wako Pure Chemical

76 Inositol DMSO
Industries Ltd.
Wako Pure Chemical

77 Erythorbic acid DMSO
Industries Ltd.

_ Junsei Chemical Co.,

78 Hydrochloric acid DMSO
Ltd.

79 Cysteine hydrochloride Sigma DMSO
Nikko Chemicals Co.,

80 Olive oil DMSO
Ltd.
Wako Pure Chemical

81 Casein DMSO
Industries Ltd.
Wako Pure Chemical

82 Sodium caseinate water
Industries Ltd.
Wako Pure Chemical

83 Fructose DMSO
Industries Ltd.

84 Carnauba wax Freund Corporation DMSO

85 Carboxy vinyl polymer Lubrizol DMSO
Sanyo Chemical

86 Carboxymethyl ethyl cellulose DMSO
Industries, Ltd.

87 Carmellose Nichirin Chemical | DMSO/water

120




0.1 0.6i0.1 233 Light anhydrous silicic acid 1.810.3 0.7 10.4 234 Partly pregelatinized starch 1.3 0.0
0.510.1 235 Propyl gallate 4.910.7 0.710.1 236 Amylopectin 1.210.1 5.5i1 2.9 237 Epoxydation

soybean 0il 0.5 0.0

Example | Dissolution aid Manufacturer Solvent
Industries Ltd.
Ina Food Industry Co.,
88 Powdered agar DMSO
Ltd.
Mitsubishi Shoji
89 Xylitol DMSO
Foodtech Co., Ltd.
San-Ei Yakuhin Boeki
90 Guar gum DMSO
Co., Ltd.
Kanto Chemical Co.,
91 Monobasic sodium citrate DMSO
Inc.
Kanto Chemical Co.,
92 Dibasic sodium citrate water
Inc.
Wako Pure Chemical
93 Glycine water
Industries Ltd.
94 Glycerol esters of fatty acids | Sasol Germany DMSO
Kanto Chemical Co.,
95 Calcium glycerophosphate . water
nc.
Wako Pure Chemical
96 Glucono-o-lactone DMSO
Industries Ltd.
Kanto Chemical Co.,
97 Gluconic acid DMSO
Inc.
) Wako Pure Chemical
98 Calcium gluconate water
Industries Ltd.
Wako Pure Chemical
99 Sodium gluconate water
Industries Ltd.
Fuji Chemical Industry
100 Magnesium aluminosilicate DMSO
Co., Ltd.
Tomita Pharmaceutical
101 Calcium silicate DMSO
Co., Ltd.
102 Magnesium silicate Kyowa Chemical | DMSO
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0.710.1 Example Dissolution aid Concentration after 10 min (pg/mL) Concentration after 240 min
(pg/mL) 238 Ammonium acetate 0.810.1 0.4 0.1 239 Magnesia alumina hydrate 3.911.5 0.4i0.0
240 Sodiumdodecylbenzene sulfonate 4.5i11.1 2.1 0.4 ** 241 Vinylpyrrolidonevinyl acetate copolymer
14.71 4.1 ***

Example | Dissolution aid Manufacturer Solvent

Industry Co., Ltd.

Kyowa Chemical
103 Synthetic aluminum silicate DMSO
Industry Co., Ltd.
104 Concentrated glycerin NOF Corporation DMSO
Powdered hydrogenated | Mitsubishi Shoji
105 DMSO
maltose starch syrup Foodtech Co., Ltd.
Wako Pure Chemical
106 Succinic acid DMSO
Industries Ltd.
107 Copolyvidone BASF DMSO
108 Sesame oil Kaneda DMSO
Kanto Chemical Co.,
109 Acetic acid DMSO
Inc.
110 Calcium acetate Nacalai Tesque water
111 Tocopherol acetate Eisai Co., Ltd. DMSO
112 Cellulose acetate phthalate Sigma DMSO
Wako Pure Chemical
113 Tartaric acid DMSO
Industries Ltd.
Wako Pure Chemical
114 Potassium bitartrate water
Industries Ltd.
Nikko Chemicals Co.,
115 Saftlower oil DMSO
Ltd.
Wako Pure Chemical
116 Diisopropanolamine DMSO
Industries Ltd.
) ) ) Sanyo Chemical
117 Dioctyl sodium sulfosuccinate DMSO
Industries, Ltd.
Dihydroxy aluminum | Kyowa Chemical
118 DMSO
aminoacetate Industry Co., Ltd.
119 Dimethyl polysiloxane Sigma DMSO/water
120 Potassium sodium tartrate Wako Pure Chemical | water
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2.010.8 242 Ammonium pentaborate 0.6 0.0 5.5i1 3.1 243 Polyoxyethylenesorbitan monolaurate 1.6 i
0.2 0.5i10.1 244 Anhydrous sodium acetate 1.510.2 0.2 0.1 245 SodiumN-lauroyl sarcosinate 5.4 i
0.5 1.3i10.1 246 Sodiumpolyoxyethylene laurylether phosphate 3.6 i

Example | Dissolution aid Manufacturer Solvent
Industries Ltd.
Dai-ichi Kogyo Seiyaku

121 Sucrose esters of fatty acids DMSO
Co., Ltd.
Junsei Chemical Co.,

122 Potassium hydroxide L water

td.

Junsei Chemical Co.,
123 Calcium hydroxide Lid DMSO/water
td.

Kyowa Chemical
124 Magnesium hydroxide DMSO
Industry Co., Ltd.

Mitsuba Trading Co.,

125 Squalane DMSO
Ltd.
Wako Pure Chemical

126 Aluminum stearate DMSO
Industries Ltd.

127 Purified gelatin Nippi Inc. DMSO
Wako Pure Chemical

128 Zein DMSO
Industries Ltd.
Nihon Surfactant Kogyo

129 Sorbitan sesquioleate DMSO
K.K.
Nikko Chemicals Co.,

130 Cetanol DMSO
Ltd.
Nihon Surfactant Kogyo

131 Cetomacrogol 1000 DMSO
K.K.
Nihon Surfactant Kogyo

132 Diethyl sebacate DMSO
K.K.

133 Sorbitan esters of fatty acids | Lion Corporation DMSO
Kanto Chemical Co.,

134 Tribasic calcium phosphate . DMSO

nc.
135 Soybean lecithin Tsuji Oil Mill Co., Ltd. | water
136 Skimmed milk powder Wako Pure Chemical | DMSO/water
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1.0 0.710.0 247 Amorphoussiliconoxide hydrate 2.51 0.7 0.5i 0.0 248 DL-Alanine 3.6i11.7 0.7i10.4
249 Sodium L-ascorbate 1.1 10.1 1.711.2 250 Sodium L-aspartate 1.310.3 0.4i0.2 251 L-Arginine
151

Example | Dissolution aid Manufacturer Solvent
Industries Ltd.
Wako Pure Chemical

137 Ammonium carbonate DMSO

Industries Ltd.

Kanto Chemical Co.,
138 Calcium carbonate . DMSO
ne.

Wako Pure Chemical
139 Sodium carbonate water
Industries Ltd.

Wako Pure Chemical
140 Sodium thioglycolate water
Industries Ltd.

Wako Pure Chemical
141 Dextran 40 water
Industries Ltd.

Nippon Starch Chemical

142 Dextrin DMSO
Co., Ltd.
Wako Pure Chemical

143 Starch DMSO
Industries
Suzu Pharmaceutical

144 Tragacanth DMSO
Co., Ltd.
Wako Pure Chemical

145 Triisopropanolamine DMSO
Industries Ltd.
Wako Pure Chemical

146 Triethanolamine DMSO
Industries Ltd.
Nihon Surfactant Kogyo

147 Sorbitan trioleate DMSO
K.K.

148 Lactic acid Acros DMSO

Wako Pure Chemical
149 Aluminum lactate DMSO
Industries Ltd.

Wako Pure Chemical
150 Calcium lactate DMSO
Industries Ltd.

151 Sodium lactate solution Wako Pure Chemical | DMSO
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0.6 0.4i10.1 252 L-Arginine hydrochloride 1.110.2 1.0i0.4 253 Acetyl tryptophan 3.910.7 1.5i 0.1 **
254 Acetanilide 0.6 10.0 1.1 0.1 255 Benzoic acid 2.81 0.2 1.3i10.5 256 Sodium benzoate 1.1 10.4

Example | Dissolution aid Manufacturer Solvent
Industries Ltd.
Wako Pure Chemical
152 Ascorbic acid palmitate DMSO
Industries Ltd.
Wako Pure Chemical
153 Hydroxyethyl cellulose DMSO
Industries Ltd.
Hydroxyethyl methyl | Tokyo Chemical Co.,
154 Y yem Y Y DMSO
cellulose Ltd.
Freund Industrial Co.,
155 Hydroxypropyl starch DMSO
Ltd.
Hydroxypropylmethyl Shin-Etsu Chemical Co.,
156 Y YPIoRY Y DMSO
cellulose acetate succinate Ltd.
Hydroxypropylmethyl Shin-Etsu Chemical Co.,
157 Y YPropY Y DMSO
cellulose phthalate Ltd.
Wako Pure Chemical
158 Piperonyl butoxide DMSO
Industries Ltd.
Itoh Oil Chemicals Co.,
159 Castor oil DMSO
Ltd.
Nikko Chemicals Co.,
160 Sunflower oil DMSO
Ltd.
) Wako Pure Chemical
161 Sodium pyrosulfite DMSO
Industries Ltd.
Wako Pure Chemical
162 Phytic acid DMSO
Industries Ltd.
Wako Pure Chemical
163 Diethyl phthalate DMSO
Industries Ltd.
Wako Pure Chemical
164 Dibutyl phthalate DMSO
Industries Ltd.
Wako Pure Chemical
165 Butylhydroxy anisole DMSO
Industries Ltd.
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0.410.2 257 Hydroxypropyl cyclodextrin 2.110.2 0.4 0.1 258 Sodium13-cyclodextrin sulfobutyl ether
2.410.4 0.6i10.3 Example Dissolution aid Concentration after 10 min (pg/mL) Concentration after 240
min (pg/mL) 259 Polyoxyethylene(54) polyoxypropylene(39) glycol 3.7 0.8 0.8 0.1 260 Methyl sodium
sulfate 1.0 0.1

Example | Dissolution aid Manufacturer Solvent
Wako Pure Chemical

166 Butyl phthalyl butyl glycolate DMSO
Industries Ltd.
Kanto Chemical Co.,

167 Glucose DMSO
Inc.
Wako Pure Chemical

168 Monosodium fumarate water
Industries Ltd.

169 Pullulan Hayashibara Co., Ltd. DMSO
Wako Pure Chemical

170 Sodium propionate DMSO
Industries Ltd.
Wako Pure Chemical

171 Pectin water

Industries Ltd.

Wako Pure Chemical

172 Benzotriazole DMSO
Industries Ltd.
Junsei Chemical Co.,
173 Boric acid DMSO
Ltd.
Wako Pure Chemical
174 Borax DMSO
Industries Ltd.
Wako Pure Chemical
175 Sodium polyacrylate water
Industries Ltd.
Polyoxyethylene (105) | Freund Industrial Co.,
176 YOREY DMSO
polyoxypropylene (5) glycol | Ltd.
Polyoxyethylene (160)
177 YORYEY ADEKA DMSO
polyoxypropylene (30) glycol
Polyoxyethylene (20)
178 YORERY ADEKA DMSO

polyoxypropylene (20) glycol

Dai-ichi Kogyo Seiyaku

179 Polyoxyethylene alkyl ether DMSO
Co., Ltd.
Polyoxyethylene octyl phenyl | Wako Pure Chemical
180 YORYERY yh Peny DMSO
ether Industries Ltd.
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1.5i10.3 261 Ethyl sodium sulfate 0.910.0 1.3 0.2 262 Butyl sodium sulfate 2.410.5 1.310.3 263
Octyl sodium sulfate 4.210.4 1.310.1 264 Decyl sodium sulfate 18.8 i 2.0 *** 34 i 0.4 *** 265 Tetradecyl
sodium sulfate 46.5117.9 **

Example | Dissolution aid Manufacturer Solvent
Polyoxyethylene

181 NOF Corporation DMSO
hydrogenated castor oil 20
Polyoxyethylene Nikko Chemicals Co.,

182 DMSO

hydrogenated castor oil 60 Ltd.

Nihon Surfactant Kogyo

183 Polyoxyethylene stearyl ether DMSO
K.K.
Nihon Surfactant Kogyo
184 Polyoxyethylene cetyl ether DMSO
K.K.
185 Polyoxyl 35 castor oil Sigma DMSO
Poly(sodium 4-styrene
186 Sigma water
sulfonate)
187 Polysorbate 20 Nacalai Tesque DMSO
Nihon Surfactant Kogyo
188 Polysorbate 40 DMSO
K.K.
Nihon Surfactant Kogyo
189 Polysorbate 60 DMSO
K.K.
Polyvinyl  acetal  diethyl | Mitsubishi-Kagaku
190 v Y s DMSO
aminoacetate Foods Corporation
Japan Vam & Poval Co.,
191 Polyvinyl alcohol DMSO
Ltd.
192 Polybutene NOF Corporation water
) Wako Pure Chemical
193 Sodium polyphosphate water
Industries Ltd.
194 Macrogol 1540 NOF Corporation DMSO
Sanyo Chemical
195 Macrogol 20000 water
Industries, Ltd.
196 Macrogol 4000 NOF Corporation DMSO
197 Macrogol 600 NOF Corporation DMSO
198 Maltitol Mitsubishi Shoji | DMSO
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19.819.0 ** 266 Hexadecyl sodium sulfate 32.1118.3 13.2 8.3 267 Octadecyl sodium sulfate 20.917.1
** 8.1 2.8 ** 268 Sodium chondroitin sulfate 3.011.0 0.510.1 269 Dodecane 2.310.3 0.810.1 [0171]
(Examples 270 to 281) (Materials) 5Hydrochloride salt crystal of the Compound F6-20 was obtained
according a method generally known in the art (for example, the method described in the Production
example 30). For the Examples 270 to 281, hydrochloride salt crystal of the Compound F6-20 was

prepared according to dry blending method using agate mortar and pestle with the formula shown in
Tables 4 to 8. Sacumpllaurybssblatepasised with 10100 vhestawasused. For theoGomparative example 2,
hydrochloride salt crystal of the Foodtech Co.. Ld.
199 Maltose Hayashibara Shoji Inc. DMSO
Wako Pure Chemical
200 Maleic acid DMSO
Industries Ltd.
201 Strach syrup Hayashibara Shoji Inc. | DMSO
Nihon Surfactant Kogyo
202 Isopropyl myristate DMSO
K.K.
) Wako Pure Chemical
203 Anhydrous sodium sulfate water
Industries Ltd.
Tokyo Chemical
204 Meglumine DMSO
Industry Co., Ltd.
205 Methacrylic acid copolymer L | Rohm GmbH DMSO
206 Methacrylic acid copolymer S | Rohm GmbH DMSO
Magnesium Fuji Chemical Industry
207 DMSO/water
aluminometasilicate Co., Ltd.
Kanto Chemical Co.,
208 Sodium metaphosphate DMSO
Inc.
Wako Pure Chemical
209 Methane sulfonic acid DMSO
Industries Ltd.
210 Cotton seed oil Okamura Oil Mill Ltd. DMSO
Wako Pure Chemical
211 Monoethanolamine DMSO
Industries Ltd.
Nihon Surfactant Kogyo
212 Sorbitan monooleate DMSO
K.K.
) Nihon Surfactant Kogyo
213 Sorbitan monostearate DMSO
K.K.
Lauryl dimethylamine oxide
214 Sigma DMSO
solution
215 Lauric acid diethanolamide Kao Corporation DMSO
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Compound F6-20 and lactose were mixed with each other at weight ratio of 1: 9. [0172] Test example 2

(small scale dissolution test)

For the small dissolution scale test (R. Takano et al, Pharm. Res.23:

1144-1156 15(2006)), a small scale dissolution tester (Vankel Technologies, Inc.) was used and the
solubilities in FaSSIF were determined at 37C with paddle stirred rate of 50 rpm. For each test sample,
after 5, 10, 15, 20, 25, 30, 45, 60, 120, and 240 minutes lapse, concentration of the Compound F6-20 in

FaSSIF was measured by high performance liquid chromatography. 5[0173] (Examples 270 to 272)
Using the Examplesidi0 tamm)]slltiowm'dn Table 4 and theaaldomterGomparative Eodample 2, the effect of the
additive amount P, SLS on solubilit € Compound 'f\? 158 %drocnlorlae saft c1y fal'was determined.
As a result, it wa < found thatftha™ r?ﬁmllity of the Co nmmg B3l improved in‘accardance with the
additive amountif’sodium Raeanyk sillfate as shown in FIK-arideOlM] Table 4 Bxaviple Example Example
270 271 272 Compound H6-20 hydrochloride salt 20. %&%O Os/ur? ctafg;%()ctme hydrate 60.0% 75.0%
79.0% Sodium laygyl sulfategQ Q% Be@%el.0% [0175] xamp o r'pvisoUsing the Examples
273 to 275 shown in Table 5 and the above Comparat \I@IExampIe 2, the effect of various cellulose
polymers on solubility of the Compound F6- 20 hydrochjoride saft crystal Was determined. As a result, it
was found that, angong the si@rgusacrilulose polymers| HPC ex ibits the most exastient effect of
improving the 20solubility of the Compound F6-20 as shévn in FIG 2, even though it is slightly [0176]
Table 5 Example Example Example 273 274 275 Compaund -68:20dighloride salt 21.5%
220 Aluminum sulfate water
Industries Ltd.
Wako Pure Chemical
221 Aluminum potassium sulfate DMSO
Industries Ltd.
Wako Pure Chemical
222 Calcium sulfate water
Industries Ltd.
Kanto Chemical Co.,
223 Phosphoric acid DMSO
Inc.
Calcium monohydrogen | Wako Pure Chemical
224 DMSO/water
phosphate Industries Ltd.
225 Trisodium phosphate Sigma DMSO
Fuji Chemical Industry
226 Dibasic calcium phosphate DMSO/water
Co., Ltd.
Dibasic sodium phosphate | Wako Pure Chemical
227 water
hydrate Industries Ltd.
Wako Pure Chemical
228 Dibasic potassium phosphate water
Industries Ltd.
Monobasic potassium | Wako Pure Chemical
229 DMSO
phosphate Industries Ltd.
Wako Pure Chemical
230 Monobasic calcium phosphate water
Industries Ltd.
231 Powdered hydrolyzed gelatin | Nippi Inc. DMSO
232 Hydrated silicon dioxide Freund Industrial Co., | DMSO
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21.5% 21.5% Lactose hydrate 67.5% 67.5% 67.5% Sodium lauryl sulfate 1.0% 1.0% 1.0% Low
substituted hydroxypropyl cellulose 5.0% 5.0% 5.0% Methyl cellulose 5.0% 0.0% 0.0%
Hydroxypropylmethyl cellulose 0.0% 5.0% 0.0% Hydroxypropyl cellulose 0.0% 0.0% 5.0% [0177]
(Examples 276 to 278) Using the Examples 276 to 278 shown in Table 6 and the above Comparative 5
Example 2, the effect of additive amount of HPC on solubility of the Compound F6-20 hydrochloride salt

crystal was det

Comparative e
100% by weigh
10[0178] Table
21.5% 21.5% L

ermined. As a result, it was found that the Examples 276 to 278 have higher solubility than
amplpl2 asBhovmiom EG. 3. Thus, at Ieslshbfaadaing the HPC flammamount|of 25 to
T compared to the Compound Fb-20, the solublility Improving efrect can be oftained.
6 Example Example Example 276 27 8 Compound F6-20 hydrochloride salt 21.5%
actose hydrate 68.5% 63.5% 53.5% Lowrsuistifutedtiiyidraxypropyl cellulose
233 Light anhydrous silicic acid L DMSO/water
td.
Asahi Kasei Chemicals
234 Partly pregelatinized starch DMSO
Corporation
Wako Pure Chemical
235 Propyl gallate DMSO
Industries Ltd.
Nippon Starch Chemical
236 Amylopectin DMSO
Co., Ltd.
237 Epoxydation soybean oil Kao Corporation DMSO
Kanto Chemical Co.,
238 Ammonium acetate DMSO
Inc.
Kyowa Chemical
239 Magnesia alumina hydrate DMSO
Industry Co., Ltd.
Sodium  dodecyl benzene
240 Kao Corporation DMSO
sulfonate
Vinyl pyrrolidone vinyl
241 Sigma DMSO
acetate copolymer
Kanto Chemical Co.,
242 Ammonium pentaborate . DMSO
nc.
Polyoxyethylene sorbitan | Nihon Surfactant Kogyo
243 yOXyEry = DMSO
monolaurate K.K.
Wako Pure Chemical
244 Anhydrous sodium acetate DMSO
Industries Ltd.
Nikko Chemicals Co.,
245 Sodium lauroyl sarcosinate DMSO
Ltd.
Sodium olyoxyethylene | Nihon Surfactant Kogyo
246 POLORyERY & DMSO
laurylether phosphate K.K.
247 Amorphous  silicon oxide | DSL.Japan Co., Ltd. DMSO
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5.0% 5.0% 5.0% Hydroxypropyl cellulose 5.0% 10.0% 20.0% [0179] (Example 279) 15Using the
Example 279 shown in Table 7, the solubility of the Compound F6- 20 hydrochloride salt crystal when
SLS and HPC were added thereto was determined. As a result, as illustrated in FIG 4, it was found that
the solubility was higher than the Example 276 in which only HPC was added, and the higher solubility
was maintained compared to the Example 270 in which only SLS was added. [0180] Table 7 Example

279 Compound F6-20 hy

e 20.0% Low

rochloride salt 21.5% | actose hydrafp 48 5% Sodil

m Iauryl sulfat

substituted hydraxyprdpy! delbsidséb 080 HydroxypropyWieelltiase5.0% 5[018%pExamples 280 to 281)
Using the Exampies Z80 0 31 shown in Table 8 and[the above Comparative Example 2, etfect of the
difference in m anufa(‘mrln N5&#0d on the solubility of the Compound E6-20 hydrochloride salt crystal
was determined. For the dr )\égdlendlng 10 method, Comﬁhuwel F6-20 hydnachloride salt crystal and each
formula ingredieftivere mik¥e bljtiing agate mortar and,pestle. For the wet gPéifiilation method, the
. . . S 0. . .
dissolution aidg-otherthan magnesium stearate-and-th - agate mortar
and pestle. After adding water dropwise, the wet powdeVatas stibjectdatto@tanulating using|a mesh with
sieve opening 0f830 p.m. &ﬂ 8}51@08{ '8 60C for 3 Mg&l&qf icle size rec ARG was carried out by
using an 850 pm-mesh-again—As-aresult-itwasfound-that-thereis-no-significant-differeneelin the
solubility of the pound§36 -20 hydrochloride salt cry St beRveen @Wér@ﬁ]t production methods, as
shown in FIG. 5. Thus, it w SUNBWARAT e effect of rnlqﬁgymg ]gtg[ga solub|I|ty Vaéeﬁs and the polymer
does not depe d-on pi‘OUL ction-method: 20[0182] Table8 |:)\ou||p|c 280-Exar ﬁ e281 COi"l"lpOUI’]d F6-20
hydrochloride saégg0.0% ‘ZQ_%{% .Lactose hydrate 41.5% 440506 Migitrrystar me e cel llulose 20.0% 20.0%
Crosscarmellose sodium Inc.
Wako Pure Chemical
252 L-Arginine hydrochloride water
Industries Ltd.
Wako Pure Chemical
253 Acetyl tryptophan DMSO
Industries Ltd.
Wako Pure Chemical
254 Acetanilide DMSO
Industries Ltd.
Junsei Chemical Co.,
255 Benzoic acid DMSO
Ltd.
Wako Pure Chemical
256 Sodium benzoate DMSO
Industries Ltd.
Nihon Shokuhin Kako
257 Hydroxypropyl cyclodextrin DMSO
Co., Ltd.
Sodium 3-cyclodextrin
258 CYDEX DMSO
sulfobutyl ether
Polyoxyethylene 54
259 YORYERY >4 ADEKA DMSO
polyoxypropylene (39) glycol
Tokyo Chemical
260 Sodium methyl sulfate DMSO
Industry Co., Ltd.
Tokyo Chemical
261 Sodium ethyl sulfate DMSO
Industry Co., Ltd.
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3.0% 3.0% Hydroxypropyl cellulose 5.0% 5.0% Sodium lauryl sulfate 10.0% 10.0% Magnesium stearate
0.5% 0.5% Production method Dry blending Wet granulation [0183] (Examples 282 to 284)
Examples 282 to 284 and Comparative example 3, mesylate salt crystal of the Compound F6-20 was
used in preparing the Compound according to dry 5 production method using agate mortar and pestle
with the formula shown in Table 9. For the Comparative example 3, mesylate salt crystal of the

Compound F6-20 and lactose were mixed with each other at weight ratio of 1

- 9_The effect

For the

of the

additive amounEEﬁaSi;ﬁ or

1 Bodutbilitynofithe Compound

Réa2aviesylate salt cry

Selveras deter

mined. As a

result, it was fou ((’Jltnat the
with the additive"amount

OIUDII

annuu

OTI 10 Compo
lrvrl%l?fatp as s

I] (] I—b Z2U mesylate sal
owr'ih FIG. 6.[0184] T

| roveda I
Examp

1 accordance
e 282

Example 283 Exzdiple 28

ASCoimpoutyd FB:20 mesylat

e$gih20.0% 20.0% 20.

DM etose hy

drate 60.0%

75.0% 79.0% S

Compound F6-Résmesylat
285 shown in Tlable 10 an

odium lauryl sulfate 20.0% 5.0% 1.0%

eseallierystal lithe case wh
d the above Comparative EX

Rl PP e

Weré

) Solubility

apgaeshusing th

dmple 3 was determined. As a result,

y of the
e Example
it was found

that high solubi
285 Compound

10 Example

5

10

15

ity was ohtained by adding SLS and H%kgs ?H%Wnd.ﬂeﬁff@alv' [0186] Table
B€520 mesylateisati2ddd)bsulfate DMSO
Industries Ltd.
Wako Pure Chemical
266 Sodium hexadecylsulfate DMSO
Industries Ltd.
Wako Pure Chemical
267 Sodium octadecyl sulfate DMSO
Industries Ltd.
Wako Pure Chemical
268 Sodium chondroitin sulfate water
Industries Ltd.
Wako Pure Chemical
269 Dodecane DMSO
Industries Ltd.
[0167]

(Comparative example 1)

For Comparative example 1, the Compound F6-20 was dissolved in DMSO to

the concentration of 0.5 mg/mL, added with hydrochloric acid in the same molar

equivalent of the Compound F6-20, and freeze-dried.

(Test example 1)

To Nos. 1 to 269 and Comparative example 1, FaSSIF (Fasted state simulated

intestinal fluid, E. Galia et al. Pharm. Res. 15: 698Y705 (1998)), which is simulating

fasted human intestinal fluids, was added and stirred with a shaker (trade name: Bio

Shaker, manufactured by TAITEC) at stirring rate of 200 rpm. After stirring for 10

minutes and 240 minutes, respectively, the concentration was measured with high

performance liquid chromatography (trade name; UFLC, manufactured by Shimadzu).

As a result, as shown in Table 3, it was found that solubility of the Compound

F6-20 was significantly increased for citric acid (Example 6), hydroxypropyl cellulose

(Example 16), hydroxypropylmethyl cellulose (Example 17), sodium stearyl fumarate
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Lactose hydrate 46.0% Sodium lauryl sulfate 20.0% Low substituted hydroxypropyl cellulose 5.0%
Hydroxypropyl cellulose 5.0% [0187] 5(Examples 286 to 298) For the Comparative example 4 and
the Examples 286 to 298, the effect of various dissolution aids on the solubility of the Compound B4-8
(Production example 12) was determined in the same manner as the Examples 1 to 269. The results are
shown in Table 11. 10[0188] Table 11 Effect of various dissolution aids on the solubility of Compound
B4-8 hydrochloride salt Example Dissolution aid Dissolved after 10 min (og/mL) concentration
Dissolvedconceahtratiple dRgri2dBaminafogimbly Gonipgardtivepicald plendtiNotcaldidest §13ainpl8.8 2.6 286

Methyl celluloss 5.8 13 1.9,0/8 4 SRR SR IS DM oR 238 6 Qi 4 2R vcroypropy
- sflella.c (Example 39), sodium dehydroacetate (Example 44), fumaric acid (Example 46),

DL-malic acid (Example 57), stearic L-ascorbate ester (Example 58), L-aspartic acid
5 (Example 59), adipic acid (Example 66), amino alkylmethacrylate copolymer E
(Example 67), propylene glycol alginate ester (Example 73), casein (Example 81),
sodium caseinate (Example 82), a carboxyvinyl polymer (Example 85),
carboxymethylethyl cellulose (Example 86), powdered agar (Example 88), guar gum
(Example 90), succinic acid (Example 106), copolyvidone (Example 107), cellulose
10 acetate phthalate (Example 112), tartaric acid (Example 113), dioctyl sodium
sulfosuccinate (Example 117), zein (Example 128), skimmed milk powder (Example
136), sorbitan trioleate (Example 147), lactic acid (Example 148), aluminum lactate
(Example 149), ascorbic acid palmitate (Example 152), hydroxyethylmethyl cellulose
(Example 154), hydroxypropylmethyl cellulose acetate succinate (Example 156),
15  polyoxyethylene (105) polyoxypropylene (5) glycol (Example 176), polyoxyethylene
hydrogenated castor oil 60 (Example 182), polyoxyl 35 castor oil (Example 185),
poly(sodium 4-styrene sulfonate) (Example 186), polyvinylacetal diethylaminoacetate
(Example 190), polyvinyl alcohol (Example 191), maleic acid (Example 200),
methacrylate copolymer S (Example 206), lauromacrogol (Example 216), sulfuric acid
20  (Example 219), aluminum sulfate (Example 220), phosphoric acid (Example 223),
monobasic calcium phosphate (Example 230), sodium dodecylbenzene sulfonate
(Example 240), vinyl pyrrolidone - vinyl acetate copolymer (Example 241), sodium
lauroylsarcosine (Example 245), acetyl tryptophan (Example 253), sodium methyl
sulfate (Example 260), sodium ethyl sulfate (Example 261), sodium butyl sulfate
25  (Example 262), sodium octyl sulfate (Example 263), sodium decyl sulfate (Example
264), sodium tetradecyl sulfate (Example 265), sodium hexadecyl sulfate (Example
266), and sodium octadecyl sulfate (Example 267).
[0168]
Among them, the effect was remarkable for citric acid (Example 6),
30  hydroxypropyl cellulose (Example 16), hydroxypropylmethyl cellulose (Example 17),
methacrylate copolymer LD (Example 22), methyl cellulose (Example 23), sodium
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2.7 289 Povidone 4.8 0.4 1.1 0.3 290 Macrogol 6000 3.8 0.2 0.9 0.1 291 Glycerin monostearate 4.8
0.8 1.5 0.1 292 Sodiumlauryl sulfate 31.7 7.3 ** 7.2 1.0 293 Sucrose esters of fatty acids 6.8 2.7 3.5
2.0 294 Polyoxyl40 stearate 5.6

lauryl sulfate (Example 24), purified shellac (Example 39), sodium dehydroacetate

(Example 44), fumaric acid (Example 46), DL-malic acid (Example 57), stearic L-

ascorbate ester (Example 58), L-aspartic acid (Example 59), adipic acid (Example 66),

propylene glycol alginate ester (Example 73), casein (Example 81), sodium caseinate

5  (Example 82), carboxymethylethyl cellulose (Example 86), succinic acid (Example 106),

copolyvidone (Example 107), dioctyl sodium sulfosuccinate (Example 117), lactic acid

(Example 148), aluminum lactate (Example 149), ascorbic acid palmitate (Example

152), hydroxyethylmethyl cellulose (Example 154), hydroxypropylmethyl cellulose

acetate succinate (Example 156), polyoxyethylene hydrogenated castor oil 60 (Example

10  182), polyoxyl 35 castor oil (Example 185), poly(sodium 4-styrene sulfonate) (Example

186), polyvinylacetal diethylaminoacetate (Example 190), polyvinyl alcohol (Example

191), methacrylate copolymer S (Example 206), lauromacrogol (Example 216), sulfuric

acid (Example 219), aluminum sulfate (Example 220), sodium dodecylbenzene

sulfonate (Example 240), vinyl pyrrolidone - vinyl acetate copolymer (Example 241),

15 acetyl tryptophan (Example 253), sodium decyl sulfate (Example 264), sodium
tetradecyl sulfate (Example 265), and sodium octadecyl sulfate (Example 267).

[0169]

Among them, the effect was particularly remarkable for citric acid (Example 6),

hydroxypropyl cellulose (Example 16), hydroxypropylmethyl cellulose (Example 17),

20  methacrylate copolymer LD (Example 22), methyl cellulose (Example 23), sodium

lauryl sulfate (Example 24), purified shellac (Example 39), sodium dehydroacetate

(Example 44), fumaric acid (Example 46), DL-malic acid (Example 57), L-aspartic acid

(Example 59), adipic acid (Example 66), propylene glycol alginate ester (Example 73),

sodium caseinate (Example 82), carboxymethylethyl cellulose (Example 86), succinic

25 acid (Example 106), copolyvidone (Example 107), dioctyl sodium sulfosuccinate

(Example 117), lactic acid (Example 148), aluminum lactate (Example 149),

hydroxyethylmethyl cellulose (Example 154), hydroxypropylmethyl cellulose acetate

succinate (Example 156), poly(sodium 4-styrene sulfonate) (Example 186),

polyvinylacetal diethylaminoacetate (Example 190), methacrylate copolymer S

30  (Example 206), sulfuric acid (Example 219), aluminum sulfate (Example 220), vinyl

pyrrolidone -+ vinyl acetate copolymer (Example 241), and sodium decyl sulfate
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1.2 2.3 0.2 295 Sorbitan esters of fatty acids 4.6 0.3 1.6 0.1 296 Polyoxyethylene hydrogenated castor
oil 60 3.3 0.1 2.7 0.5 297 Polyoxyethylene (105) polyoxypropylene (5) glycol 4.1 0.4 3.5 0.6 298
Polyoxyethylene (160) polyoxypropylene (30) glycol 3.2 0.2 1.9 0.1 [0189] (Examples 299 to 311)
For the Comparative example 5 and the Examples 299 to 311, the effect of various dissolution aids on the
solubility of the Compound F4-3 (Production example 519) was determined in the same manner as the
Examples 1 to 269. The results are shown in Table 12.

(Example 264).

[0170]
Table 3 Effect of various dissolution aids on the solubility of Compound F6-20
hydrochloride salt (* p<0.05, **p<0.01, ***p<0.001)

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(ug/mL) (ng/mL)
Comparative
Not added 5.0 + 2.4 0.8 + 0.3
example 1
1 D-Sorbitol 1.1 + 0.3 0.6 + 0.1
2 D-Mannitol 1.0 + 0.1 0.5 + 0.0
3 Pregelatinized starch 2.6 + 0.5 0.5 + 0.0
4 Ethylcellulose 3.1 + 0.2 0.9 + 0.1
Sodium carboxymethyl
5 2.0 + 0.7 0.4 + 0.1
starch
6 Citric acid 5.1 + 1.0 32 + 0.1 ok
7 Sodium citrate 1.0 + 0.3 0.3 + 0.1
8 Crosscarmellose sodium 4.1 + 2.6 1.2 + 0.1
9 Microcrystalline cellulose 4.4 + 0.7 0.3 + 0.1
10 Titanium oxide 2.5 + 0.3 1.1 + 0.0
11 Stearic acid 1.9 + 0.8 0.4 + 0.0
12 Magnesium stearate 1.6 + 0.3 0.5 + 0.1
13 Purified sucrose 1.1 + 0.2 0.5 + 0.1
14 Tocopherol 1.9 + 0.4 0.8 + 0.1
15 Lactose 1.3 + 0.4 0.4 + 0.0
16 Hydroxypropyl cellulose 9.4 + 2.5 *x 2.9 + 0.6 oK
Hydroxypropylmethyl
17 7.3 + 2.1 22 + 0.3 kokx
cellulose 2910
18 Sodium stearyl fumarate 3.0 + 0.3 1.3 + 0.2 *
19 Propylene glycol 1.3 + 0.1 0.6 + 0.2
20 Povidone 5.8 + 1.3 0.6 + 0.1
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[0190] Table 12 Effect of various dissolution aids on the solubility of Compound F4-3 hydrochloride salt
Example Dissolution aid Dissolved 10 min (ug/mL) concentration after Dissolved 240 min (ug/mL)
concentration after Comparative example 5 Not added 4.4 1 0.4 4.8 1 0.3 299 Methyl cellulose 17.8 1 37
13.9 1 5.8 300 Hydroxypropylmethyl cellulose 16.9 1 11.1 23.7 1 6.1 301 Hydroxypropyl cellulose 13.7
14088178

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(png/mL) (ug/mL)
21 Polysorbate 80 2.9 + 0.8 0.5 + 0.0
Methacrylic acid copolymer
22 4.9 + 0.5 6.0 + 0.5 ok
LD
23 Methyl cellulose 7.2 + 4.0 2.5 + 0.0 oAk
24 Sodium lauryl sulfate 19.6 + 2.2 HoEE 6.3 + 1.0 kK
25 Ascorbic acid 1.9 + 0.6 0.6 + 0.1
26 Sodium alginate 4.3 + 0.4 0.3 + 0.1
27 Disodium edetate 4.9 + 2.1 0.3 + 0.0
28 Caramel 3.0 + 0.4 0.8 + 0.1
29 Carmellose calcium 7.5 + 1.7 0.7 + 0.1
Dried aluminum hydroxide
30 32 + 0.3 0.3 + 0.1
gel
31 Calcium citrate 0.5 + 0.1 0.3 + 0.2
32 Triethyl citrate 2.1 + 0.4 0.6 + 0.0
33 Cholesterol 2.3 + 0.9 0.4 + 0.1
34 Magnesium oxide 1.1 + 0.1 0.1 + 0.0
35 Dibutylhydroxy toluene 2.2 + 0.3 0.5 + 0.1
36 Sodium hydroxide 2.2 + 0.2 0.4 + 0.3
37 Stearyl alcohol 1.8 + 0.1 0.6 + 0.0
38 Polyoxyl 40 stearate 2.6 + 0.4 1.4 + 0.5 *
39 Purified shellac 2.7 + 0.2 2.6 + 0.3 Hoxx
40 Cetostearyl alcohol 1.9 + 0.1 0.3 + 0.0
41 Soy bean oil 1.5 + 0.4 0.4 + 0.0
42 Sodium hydrogencarbonate 1.9 + 0.7 1.1 + 0.8
43 Magnesium carbonate 1.5 + 0.0 0.5 + 0.2
44 Sodium dehydroacetate 12.7 + 1.7 HoHE 14.8 + 1.3 ok
45 Triacetin 2.4 + 0.2 0.4 + 0.0
46 Fumaric acid 5.5 + 0.9 1.9 + 0.0 oAk
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302 Povidone 48.1 1 19.7 22.51 3.8 303 Macrogol 6000 4.6 1 0.5 4.6 1 0.8 304 Glycerin monostearate
3.810.4 3.010.6 305 Sodium lauryl sulfate 8.1 1 0.2 *** 6.8 1 1.3 306 Sucrose esters of fatty acids 4.9
10.7 52105

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(png/mL) (ng/mL)

47 Macrogol 1500 1.7 + 0.2 0.6 + 0.1

48 Macrogol 400 1.7 + 0.3 0.9 + 0.1

49 Macrogol 6000 3.8 + 0.9 0.3 + 0.1

50 Sorbitan monolaurate 0.7 + 0.1 0.4 + 0.0

51 Magnesium sulfate 24 + 0.2 0.2 + 0.1
Sodium dihydrogen

52 2.7 + 0.2 0.3 + 0.1
phosphate

53 1,3-Butylene glycol 1.3 + 0.1 0.6 + 0.0

54 2-Mercaptobenzimidazole 0.7 + 0.1 0.6 + 0.1

55 B-Cyclodextrin 1.1 + 0.3 0.6 + 0.1

56 Tocopherol 1.5 + 0.0 0.9 + 0.1

57 DL-Malic acid 5.2 + 0.6 2.8 + 0.4 roxx

58 Stearic L-ascorbate ester 2.6 + 0.3 1.7 + 0.2 oK

59 L-Aspartic acid 52 + 1.0 1.8 + 0.2 HoHE

60 L-Glutamine 1.6 + 0.4 0.2 + 0.1

61 Sodium L-tartrate 4.8 + 0.4 0.2 + 0.1

62 L-Phenylalanine 2.7 + 0.2 0.6 + 0.1
N-Cocoyl-L-

63 arginineethylester DL- | 03 + 0.1 0.3 + 0.0
pyrrolidonecarboxylate
Ethyl actylrate * methyl

64 methacrylate copolymer | 1.4 + 0.0 0.7 + 0.2
dispersion

65 Starch grafted acrylate 1000 | 1.8 + 0.8 0.4 + 0.2

66 Adipic acid 5.4 + 0.6 1.9 + 0.2 HE
Aminoalkyl ~ methacrylate

67 2.8 + 1.0 1.3 + 0.2 *
copolymer E

68 Taurine 1.1 + 0.2 0.6 + 0.1
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307 Polyoxyl 40 stearate 11.6 1 1.5 20.3 1 1.4 *** 308 Sorbitanestersof fatty acids 2.21 0.7 3.110.3
309 Polyoxyethylene hydrogenatedcastor oil 60 10.4 1 2.5 21.0 1 8.4 310 Polyoxyethylene (105)
polyoxypropylene (5) glycol 90.0 1 5.1 ** 43.2 1 8.5 311 Polyoxyethylene (160) polyoxypropylene 54.9 1
18.9*

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(png/mL) (ng/mL)
69 Powdered acacia 7.2 + 23 0.6 + 0.1
70 Sodium bisulfite 33 + 0.3 0.9 + 0.1
71 Sodium sulfite 2.8 + 1.2 0.6 + 0.1
72 Alginic acid 24 + 1.1 1.0 + 0.4
73 Propylene glycol alginate 15.7 + 0.5 HoAk 1.1 + 0.2
74 Alpha thioglycerol 1.5 + 0.3 0.7 + 0.2
75 Ammonia water 1.3 + 0.2 0.4 + 0.0
76 Inositol 1.2 + 0.1 0.5 + 0.0
77 Erythorbic acid 1.2 + 0.1 0.5 + 0.0
78 Hydrochloric acid 1.4 + 0.2 0.6 + 0.1
79 Cysteine hydrochloride 2.3 + 0.2 1.1 + 0.1
80 Olive oil 1.7 + 0.5 0.8 + 0.0
81 Casein 14.1 + 2.5 HoHE 7.1 + 0.9 ok
82 Sodium caseinate 17.1 + 3.0 o 15.8 + 4.8 ok
83 Fructose 0.7 + 0.1 0.7 + 0.2
84 Carnauba wax 2.8 + 0.5 2.0 + 2.1
85 Carboxy vinyl polymer 7.4 + 0.4 * 1.1 + 0.2
Carboxymethyl ethyl
86 8.7 + 3.1 9.5 + 22 ok
cellulose
87 Carmellose 1.9 + 0.3 0.9 + 0.1
88 Powdered agar 32 + 0.1 1.3 + 0.1 *
89 Xylitol 1.3 + 0.1 0.5 + 0.0
90 Guar gum 2.8 + 0.3 1.3 + 0.1 *
91 Monobasic sodium citrate 4.1 + 0.6 0.7 + 0.1
92 Dibasic sodium citrate 22 + 0.5 0.9 + 0.3
93 Glycine 2.7 + 1.2 0.4 + 0.0
94 Glycerol esters of fatty acids | 1.1 + 0.1 0.5 + 0.1
95 Calcium glycerophosphate 0.9 + 0.1 0.3 + 0.0
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6.711.4 (30)glycol [0191] (Examples 312 to 324) For the Comparative example 6 and the
Examples 312 to 324, the effect of various dissolution aids on the solubility of the Compound F4-9
(Production example 520) was determined in the same manner as the Examples 1 to 269. The results are
shown in Table 13. [0192] Table 13 Effect of various dissolution aids on the solubility of Compound F4-9
hydrochloride salt Example Dissolution aid Dissolved 10 min (ug/mL) concentration after Dissolved 240
min (ug/mL) concentration after Comparative example 6 Not added 18.21 0.1 3.7 1 0.5 312 Methyl
cellulose 21.01 4.6 6.4 1 0.5 313 Hydroxypropytmetiyifcellubose 26.1| Lcfu@i@ dfter 240 min

Example Dissolution aid
(png/mL) (ug/mL)

96 Glucono-d-lactone 1.6 + 0.5 0.7 + 0.0
97 Gluconic acid 1.0 + 0.1 33 + 2.0
98 Calcium gluconate 2.3 + 0.9 0.3 + 0.1
99 Sodium gluconate 5.7 + 0.6 0.5 + 0.2
100 Magnesium aluminosilicate | 2.2 + 0.1 0.5 + 0.1
101 Calcium silicate 3.1 + 1.2 0.5 + 0.2
102 Magnesium silicate 2.8 + 0.9 0.7 + 0.2
103 Synthetic aluminum silicate | 2.2 + 0.5 0.5 + 0.1
104 Concentrated glycerin 0.9 + 0.0 1.9 + 1.3

Powdered hydrogenated
105 0.8 + 0.1 0.6 + 0.1
maltose starch syrup

106 Succinic acid 5.6 + 0.5 3.8 + 0.2 ok
107 Copolyvidone 14.1 + 2.7 Ak 2.0 + 0.1 oAk
108 Sesame oil 0.8 + 0.1 1.0 + 0.1
109 Acetic acid 1.0 + 0.1 0.8 + 0.0
110 Calcium acetate 2.5 + 1.1 0.5 + 0.1
111 Tocopherol acetate 1.1 + 0.1 1.1 + 0.1
112 Cellulose acetate phthalate 5.4 + 0.6 19.0 + 5.1 *
113 Tartaric acid 33 + 0.5 1.4 + 0.2 *
114 Potassium bitartrate 5.1 + 0.8 0.4 + 0.2
115 Safflower oil 0.8 + 0.1 1.0 + 0.1
116 Diisopropanolamine 0.3 + 0.1 0.6 + 0.1
Dioctyl sodium
117 4.9 + 1.7 2.3 + 0.1 hokx
sulfosuccinate
Dihydroxy aluminum
118 1.8 + 0.2 0.4 + 0.1
aminoacetate
119 Dimethyl polysiloxane 1.6 + 0.3 0.8 + 0.1
120 Potassium sodium tartrate 4.6 + 0.1 0.3 + 0.1
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1.0 *** 314 Hydroxypropyl cellulose 28.8 1 34 7.41 6.4 315 Povidone 82.6 1 10.4 *** 40.0 1 15.8 316
Macrogol 6000 18.8 1 0.6 9.8 1 0.8 *** 317 Glycerin monostearate 8.7 1 0.4 7.2 1 1.3 318 Sodium lauryl
sulfate 72.7 1 2.0 ** 37.6 1 3.1

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(ng/mL) (ng/mL)
121 Sucrose esters of fatty acids | 2.4 + 0.2 0.8 + 0.1
122 Potassium hydroxide 34 + 0.5 0.2 + 0.1
123 Calcium hydroxide 0.7 + 0.1 0.9 + 0.1
124 Magnesium hydroxide 1.4 + 0.1 0.5 + 0.1
125 Squalane 1.2 + 0.1 0.7 + 0.3
126 Aluminum stearate 2.3 + 0.5 0.6 + 0.0
127 Purified gelatin 1.7 + 0.2 0.7 + 0.3
128 Zein 1.2 + 0.1 1.4 + 0.3 *
129 Sorbitan sesquioleate 0.9 + 0.2 0.7 + 0.2
130 Cetanol 1.7 + 0.1 0.3 + 0.1
131 Cetomacrogol 1000 4.5 + 0.5 0.7 + 0.1
132 Diethyl sebacate 1.0 + 0.1 0.9 + 0.0
133 Sorbitan esters of fatty acids | 0.6 + 0.1 0.7 + 0.0
134 Tribasic calcium phosphate 5.0 + 1.8 0.6 + 0.1
135 Soybean lecithin 7.0 + 1.4 0.4 + 0.2
136 Skimmed milk powder 7.3 + 33 10.0 + 2.0 *
137 Ammonium carbonate 1.1 + 0.3 0.9 + 0.1
138 Calcium carbonate 2.1 + 0.4 0.5 + 0.1
139 Sodium carbonate 2.5 + 1.0 0.8 + 0.2
140 Sodium thioglycolate 3.5 + 0.2 0.3 + 0.0
141 Dextran 40 39 + 1.0 0.4 + 0.0
142 Dextrin 22 + 0.1 0.9 + 0.1
143 Starch 2.6 + 0.3 1.0 + 0.1
144 Tragacanth 6.7 + 6.0 0.5 + 0.1
145 Triisopropanolamine 0.2 + 0.0 0.5 + 0.1
146 Triethanolamine 1.2 + 0.1 1.1 + 0.0
147 Sorbitan trioleate 1.0 + 0.2 1.4 + 0.1 *
148 Lactic acid 2.7 + 0.2 1.8 + 0.2 HHE
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** 319 Sucrose esters of fatty acids 31.917.5 9.1 1 0.7 *** 320 Polyoxyl 40 stearate 24.91 14.8 5541
21.0 321 Sorbitanestersof fatty acids 6.3 1 2.3 4.6 1 0.6 322 Polyoxyethylene hydrogenatedcastor oil
60 62.2 1 58.9 77.6 1 68.1 323 Polyoxyethylene (105) polyoxypropylene (5) glycol 50.4 1 13.1 14.3 1

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(ng/mL) (ng/mL)
149 Aluminum lactate 3.5 + 0.7 2.5 + 0.3 Rk
150 Calcium lactate 1.9 + 0.2 0.5 + 0.1
151 Sodium lactate solution 1.4 + 0.2 0.5 + 0.1
152 Ascorbic acid palmitate 3.6 + 0.2 1.8 + 0.2 koK
153 Hydroxyethyl cellulose 1.8 + 0.2 0.6 + 0.1
Methyl
154 43 + 1.2 4.3 + 0.7 hokx
hydroxylethylcellulose
155 Hydroxypropyl starch 1.5 + 0.2 0.6 + 0.1
Hydroxypropylmethyl
156 6.1 + 1.3 16.0 + 3.5 Rk

cellulose acetate succinate

Hydroxypropylmethyl
157 7.6 + 32 2.8 + 1.4
cellulose phthalate

158 Piperonyl butoxide 1.7 + 0.3 0.6 + 0.0
159 Castor oil 1.4 + 0.3 0.4 + 0.1
160 Sunflower oil 1.8 + 0.2 0.4 + 0.1
161 Sodium pyrosulfite 34 + 0.2 0.8 + 0.0
162 Phytic acid 4.9 + 0.2 1.2 + 0.1
163 Diethyl phthalate 0.9 + 0.0 0.5 + 0.0
164 Dibutyl phthalate 0.9 + 0.1 0.4 + 0.1
165 Butylhydroxy anisole 1.3 + 0.1 0.5 + 0.1
Butyl phthalyl butyl
166 0.7 + 0.0 0.5 + 0.1
glycolate
167 Glucose 0.8 + 0.1 0.5 + 0.0
168 Monosodium fumarate 6.8 + 1.6 0.5 + 0.0
169 Pullulan 1.5 + 0.3 0.5 + 0.0
170 Sodium propionate 0.7 + 0.1 0.4 + 0.1
171 Pectin 2.5 + 1.7 0.5 + 0.2
172 Benzotriazole 1.0 + 0.3 0.7 + 0.0
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4.0 324 Polyoxyethylene (160) polyoxypropylene (30) glycol 60.1 1 18.1 31.1 1 14.5 [0193] (Examples
325 to 337) For the Comparative example 7 and the Examples 325 to 337, the effect of various
dissolution aids on the solubility of the Compound F6-4 (Production example 528) was determined in the
same manner as the Examples 1 to 269. The results are shown in Table 14. [0194] Table 14 Effect of
various dissolution aids on the solubility of Compound F6-4 hydrochloride salt Example Dissolution aid

arative

Dissolved 10 min (ug/mL) concentration after Dissolved 240 min (ug/ml) concentrationafter Comy

example 7 Not added 0.4 1 0.2 0.4 1 0.4 325 Methyhoehioseil0.8 1 2|Go@:Britidh. (B2 min
! i tiop ag
Hydroxypropylm&tiiAl cellufsse £8:8 1 12.7 18 4
yaroxypropy (b (ug/ml)

173 Boric acid 0.7 + 0.1 0.4 0.0

174 Borax 1.0 + 0.1 0.5 0.1

175 Sodium polyacrylate 2.4 + 0.5 0.5 0.2
Polyoxyethylene (105)

176 1.7 + 0.1 49 1.7 *
polyoxypropylene (5) glycol
Polyoxyethylene (160)

177 polyoxypropylene (30) | 0.7 + 0.1 0.5 0.1
glycol
Polyoxyethylene (20)

178 polyoxypropylene (20) | 2.2 + 0.1 0.7 0.1
glycol

179 Polyoxyethylene alkyl ether | 1.5 + 0.1 0.6 0.1
Polyoxyethylene octyl

180 1.0 + 0.3 0.6 0.0
phenyl ether
Polyoxyethylene

181 1.8 + 0.2 1.4 0.9
hydrogenated castor oil 20
Polyoxyethylene

182 33 + 0.5 1.8 0.3 ok
hydrogenated castor oil 60
Polyoxyethylene stearyl

183 1.1 + 0.2 0.3 0.0
ether

184 Polyoxyethylene cetyl ether | 1.8 + 0.3 0.4 0.0

185 Polyoxyl 35 castor oil 4.5 + 0.5 22 0.6 o
Poly(sodium 4-styrene

186 112+ 23 ok 63.7 14.6 ok
sulfonate)

187 Polysorbate 20 2.4 + 0.5 0.5 0.1

188 Polysorbate 40 3.1 + 0.2 0.8 0.1

189 Polysorbate 60 2.5 + 0.1 0.7 0.1

190 Polyvinyl acetal diethyl | 8.4 + 1.1 * 11.2 0.3 oAk
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7.7 327 Hydroxypropyl cellulose 3.6 1 0.4 *** 2.6 1 0.5 328 Povidone 12.9 1 3.8 24.5 1 5.0 329 Macrogol
6000 0.7 1 0.5 0.4 1 0.1 330 Glycerin monostearate 0.3 1 0.1 0.7 1 0.2 331 Sodium lauryl sulfate 1.8 1
0.3 37 1 0.9 332 Sucrose esters of fatty acids 1.210.91.6 1 0.7

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(png/mL) (ng/mL)
aminoacetate
191 Polyvinyl alcohol 1.7 + 0.6 1.5 + 0.2 *x
192 Polybutene 4.4 + 1.8 0.5 + 0.0
193 Sodium polyphosphate 1.5 + 0.5 0.7 + 0.4
194 Macrogol 1540 2.1 + 0.1 0.5 + 0.1
195 Macrogol 20000 2.6 + 0.3 0.5 + 0.1
196 Macrogol 4000 2.0 + 0.2 0.4 + 0.1
197 Macrogol 600 1.7 + 0.1 0.6 + 0.1
198 Maltitol 0.8 + 0.0 0.5 + 0.0
199 Maltose 0.9 + 0.1 0.5 + 0.1
200 Maleic acid 1.4 + 0.3 1.3 + 0.1 *
201 Starch syrup 1.3 + 0.1 0.4 + 0.0
202 Isopropyl myristate 1.3 + 0.0 0.4 + 0.1
203 Anhydrous sodium sulfate 1.6 + 0.8 0.4 + 0.1
204 Meglumine 1.0 + 0.1 0.4 + 0.0
Methacrylic acid copolymer
205 5.1 + 0.1 0.9 + 0.1
L
Methacrylic acid copolymer
206 2.3 + 0.6 6.6 + 0.4 ok
S
Magnesium
207 2.9 + 0.7 0.7 + 0.1
aluminometasilicate
208 Sodium metaphosphate 1.2 + 0.1 0.5 + 0.0
209 Methane sulfonic acid 4.9 + 0.9 1.1 + 0.5
210 Cotton seed oil 0.5 + 0.1 0.5 + 0.0
211 Monoethanolamine 1.1 + 0.0 0.4 + 0.0
212 Sorbitan monooleate 1.0 + 0.3 0.5 + 0.1
213 Sorbitan monostearate 1.5 + 0.2 0.4 + 0.0
214 Lauryl dimethylamine oxide | 0.3 + 0.1 0.4 + 0.0
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333 Polyoxyl 40 stearate 36.0 1 6.5 439 1 6.8 334 Sorbitan esters of fatty acids 0.3 1 0.2 0.1 1 0.0 335

Polyoxyethylene hydrogenated castor oil 60 16.3 1 2.2 27.1 1 4.5 336 Polyoxyethylene(105)

polyoxypropylene(5) glycol 50.1 1 8.3 52.6 1 8.9 337 Polyoxyethylene(160) polyoxypropylene(30) glycol

19.31 2.3 15.4 1 4.0 [0195] (Examples 338 to 350)

For the Comparative example 8 and the

Examples 338 to 350, the effect of various dissolution aids on the solubility of the Compound F5-43

(Production e

amplp 536) was determined in the same manner as the anmplpq 1t0 269 _There

shown in Table

o 15. 0196] Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(ng/mL) (ng/mL)

solution

215 Lauric acid diethanolamide 0.3 + 0.1 0.3 + 0.1

216 Lauromacrogol 10.1 + 2.3 *k 0.8 + 0.0

217 Peanut oil 0.8 + 0.0 0.4 + 0.1

218 Isopropyl linolate 0.9 + 0.1 0.5 + 0.1

219 Sulfuric acid 125 + 22 ok 3.0 + 0.0 ok

220 Aluminum sulfate 5.7 + 0.5 3.5 + 0.6 ok

221 Aluminum potassium sulfate | 2.0 + 0.5 0.8 + 0.0

222 Calcium sulfate 53 + 0.4 0.7 + 0.4

223 Phosphoric acid 3.8 + 1.1 1.3 + 0.2 *
Potassium  monohydrogen

224 1.8 + 0.3 0.6 + 0.1
phosphate

225 Trisodium phosphate 1.5 + 0.3 0.5 + 0.1

226 Dibasic calcium phosphate 1.6 + 0.3 0.6 + 0.0
Dibasic sodium phosphate

227 1.2 + 0.0 1.2 + 0.8
hydrate

228 Dibasic potassium phosphate | 1.1 + 0.3 0.7 + 0.1
Monobasic potassium

229 1.4 + 0.1 0.6 + 0.2
phosphate
Monobasic calcium

230 4.5 + 0.0 1.5 + 0.6 *
phosphate

231 Powdered hydrolyzed gelatin | 3.3 + 0.1 0.6 + 0.1

232 Hydrated silicon dioxide 1.1 + 0.1 0.6 + 0.1

233 Light anhydrous silicic acid | 1.8 + 0.3 0.7 + 0.4

234 Partly pregelatinized starch 1.3 + 0.0 0.5 + 0.1

235 Propyl gallate 4.9 + 0.7 0.7 + 0.1

236 Amylopectin 1.2 + 0.1 5.5 + 2.9

237 Epoxydation soybean oil 0.5 + 0.0 0.7 + 0.1
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Table 15 Effect of various dissolution aids on the solubility of Compound F5-43 hydrochloride salt
Dissolvedconcentrationafter Dissolvedconcentrationafter Example Dissolution aid 10 min 240 min
(itg/mL) (itg/mL) Comparative example 8 Not added 12.7 1 1.8 5.51 0.6 338 Methyl cellulose 32.51 3.8
5.8 1 1.3 339 Hydroxypropylmethyl cellulose 35.4 1 5.8 79 1 0.7 340 Hydroxypropyl cellulose 17.6 1 4.2
6.8

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(ng/mL) (ng/mL)
238 Ammonium acetate 0.8 + 0.1 0.4 + 0.1
239 Magnesia alumina hydrate 3.9 + 1.5 0.4 + 0.0
Sodium dodecyl benzene
240 4.5 + 1.1 2.1 + 0.4 *x

sulfonate

Vinyl pyrrolidone ¢ vinyl
241 14.7 + 4.1 ok 2.0 + 0.8
acetate copolymer

242 Ammonium pentaborate 0.6 + 0.0 5.5 + 3.1

Polyoxyethylene sorbitan

243 1.6 + 0.2 0.5 + 0.1
monolaurate

244 Anhydrous sodium acetate 1.5 + 0.2 0.2 + 0.1
Sodium N-lauroyl

245 5.4 + 0.5 1.3 + 0.1 *
sarcosinate

Sodium polyoxyethylene

246 3.6 + 1.0 0.7 + 0.0
laurylether phosphate
Amorphous silicon oxide
247 25 + 0.7 0.5 + 0.0
hydrate
248 DL-Alanine 3.6 + 1.7 0.7 + 0.4
249 Sodium L-ascorbate 1.1 + 0.1 1.7 + 1.2
250 Sodium L-aspartate 1.3 + 0.3 0.4 + 0.2
251 L-Arginine 1.5 + 0.6 0.4 + 0.1
252 L-Arginine hydrochloride 1.1 + 0.2 1.0 + 0.4
253 Acetyl tryptophan 39 + 0.7 1.5 + 0.1 o
254 Acetanilide 0.6 + 0.0 1.1 + 0.1
255 Benzoic acid 2.8 + 0.2 1.3 + 0.5
256 Sodium benzoate 1.1 + 0.4 0.4 + 0.2
257 Hydroxypropyl cyclodextrin | 2.1 + 0.2 0.4 + 0.1
Sodium B-cyclodextrin
258 2.4 + 0.4 0.6 + 0.3

sulfobutyl ether
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1 0.5 341 Povidone 40.9 1 0.6 **5.0 1 0.7 342 Macrogol 6000 37.41 1.1 *** 34 1 0.3 343 Glycerin
monostearate 9.91 2.0 2.51 0.4 344 Sodium lauryl sulfate 35.8 1 5.5 39.5 1 1.4 *** 345 Sucrose esters
of fatty acids 24.111.8 261

Concentration after 10 min Concentration after 240 min
Example Dissolution aid
(png/mL) (ng/mL)
Polyoxyethylene (54)
259 polyoxypropylene 39) | 3.7 + 0.8 0.8 + 0.1
glycol
260 Methyl sodium sulfate 1.0 + 0.1 1.5 + 0.3 *
261 Ethyl sodium sulfate 0.9 + 0.0 1.3 + 0.2 *
262 Butyl sodium sulfate 2.4 + 0.5 1.3 + 0.3 *
263 Octyl sodium sulfate 4.2 + 0.4 1.3 + 0.1 *
264 Decyl sodium sulfate 18.8 + 2.0 o 3.4 + 0.4 ok
265 Tetradecyl sodium sulfate 46.5 £ 17.9 o 19.8 + 9.0 o
266 Hexadecyl sodium sulfate 32.1 + 18.3 * 13.2 + 8.3 *
267 Octadecyl sodium sulfate 20.9 + 7.1 HE 8.1 + 2.8 *x
268 Sodium chondroitin sulfate 3.0 + 1.0 0.5 + 0.1
269 Dodecane 2.3 + 0.3 0.8 + 0.1
[0171]
(Examples 270 to 281)
(Materials)
5 Hydrochloride salt crystal of the Compound F6-20 was obtained according a

method generally known in the art (for example, the method described in the Production

example 30). For the Examples 270 to 281, hydrochloride salt crystal of the

Compound F6-20 was prepared according to dry blending method using agate mortar

and pestle with the formula shown in Tables 4 to 8. Sodium lauryl sulfate passed with
10 100 mesh was used. For the Comparative example 2, hydrochloride salt crystal of the

Compound F6-20 and lactose were mixed with each other at weight ratio of 1 : 9.

[0172]

Test example 2 (small scale dissolution test)

For the small dissolution scale test (R. Takano et al, Pharm. Res.23: 1144-1156

15  (2006)), a small scale dissolution tester (Vankel Technologies, Inc.) was used and the
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0.1 346 Polyoxyl 40 stearate 23.6 1 2.4 3.51 0.1 347 Sorbitanestersof fatty acids 8.6 1 2.0 2.31 0.6
348 Polyoxyethylene hydrogenatedcastor oil 60 15.1 1 2.1 3.2 1 0.1 349 Polyoxyethylene (105)
polyoxypropylene (5) glycol 38.91 44 *** 3.4 1 0.6 350 Polyoxyethylene (160) polyoxypropylene (30)
glycol 37.8 1

solubilities in FaSSIF were determined at 37°C with paddle stirred rate of 50 rpm. For
each test sample, after 5, 10, 15, 20, 25, 30, 45, 60, 120, and 240 minutes lapse,
concentration of the Compound F6-20 in FaSSIF was measured by high performance
liquid chromatography.
5  [0173]

(Examples 270 to 272)

Using the Examples 270 to 272 shown in Table 4 and the above Comparative
Example 2, the effect of the additive amount of SLS on solubility of the Compound F6-

20 hydrochloride salt crystal was determined. As a result, it was found that the

10  solubility of the Compound F6-20 is improved in accordance with the additive amount
of sodium lauryl sulfate as shown in FIG. 1.
[0174]
Table 4
Example | Example | Example
270 271 272
Compound F6-20 hydrochloride salt | 20.0% 20.0% 20.0%
Lactose hydrate 60.0% 75.0% 79.0%
Sodium lauryl sulfate 20.0% 5.0% 1.0%
[0175]
15  (Examples 273 to 275)
Using the Examples 273 to 275 shown in Table 5 and the above Comparative
Example 2, the effect of various cellulose polymers on solubility of the Compound F6-
20 hydrochloride salt crystal was determined. As a result, it was found that, among the
various cellulose polymers, HPC exhibits the most excellent effect of improving the
20  solubility of the Compound F6-20 as shown in FIG. 2, even though it is slightly.
[0176]
Table 5
Example | Example | Example
273 274 275
Compound F6-20 hydrochloride salt 21.5% 21.5% 21.5%
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1.5**4410.9 [0197] (Examples 351 to 363) For the Comparative example 9 and the Examples
351 to 363, the effect of various dissolution aids on the solubility of the Compound F6-17 (Production
example 32) was determined in the same manner as the Examples 1 to 269. The results are shown in
Table 16. 5[0198] Table 16 Effect of various dissolution aids on the solubility of Compound F6-17
hydrochloride salt Example Dissolution aid Dissolved 10 min (ug/mL) concentrationafter Dissolved 240

min (ug/mL) concentrationafter Comparative example 9 Not added 9.2 1 1.3 5.2 1 0.5 351 Methyl
cellulose 16.9 1 Ba2t&T iy &ae352 Hydroxypropylmeﬂl‘@ﬂ.&%lulos@z(%ﬁ 1 469.1%.6 1|1.5 353 Hydroxypropyl
cellulose 8.8 1 B3 £, 3.0481 sutfate 1.0%  |1.0% | 1.0%
Low substituted hydroxypropyl cellulose | 5.0% 5.0% 5.0%
Methyl cellulose 5.0% 0.0% 0.0%
Hydroxypropylmethyl cellulose 0.0% 5.0% 0.0%
Hydroxypropyl cellulose 0.0% 0.0% 5.0%
[0177]
(Examples 276 to 278)

Using the Examples 276 to 278 shown in Table 6 and the above Comparative
5  Example 2, the effect of additive amount of HPC on solubility of the Compound F6-20
hydrochloride salt crystal was determined. As a result, it was found that the Examples
276 to 278 have higher solubility than Comparative example 2 as shown in FIG. 3.
Thus, at least by adding the HPC in an amount of 25 to 100% by weight compared to

the Compound F6-20, the solubility improving effect can be obtained.

10 [0178]
Table 6
Example | Example | Example
276 277 278
Compound F6-20 hydrochloride salt 21.5% 21.5% 21.5%
Lactose hydrate 68.5% 63.5% 53.5%
Low substituted hydroxypropyl cellulose | 5.0% 5.0% 5.0%
Hydroxypropyl cellulose 5.0% 10.0% 20.0%
[0179]
(Example 279)
15 Using the Example 279 shown in Table 7, the solubility of the Compound F6-

20 hydrochloride salt crystal when SLS and HPC were added thereto was determined.
As a result, as illustrated in FIG. 4, it was found that the solubility was higher than the

Example 276 in which only HPC was added, and the higher solubility was maintained
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354 Povidone 20.8 1 1.4 5.2 1 0.6 355 Macrogol 6000 23.2 1 2.2 3.3 1 0.2 356 Glycerin monostearate 8.7
10.7 2.4 1 0.5 357 Sodium lauryl sulfate 36.6 1 54 40.5 1 4.4 358 Sucrose esters of fatty acids 13.6 1 1.4
53 1 0.5 359 Polyoxyl 40 stearate 22.6 1 1.4 8.7 1 8.0 360 Sorbitanestersof fatty acids

compared to the Example 270 in which only SLS was added.

[0180]
Table 7
Example
279
Compound F6-20 hydrochloride salt 21.5%
Lactose hydrate 48.5%
Sodium lauryl sulfate 20.0%
Low substituted hydroxypropyl cellulose | 5.0%
Hydroxypropyl cellulose 5.0%
5 [0181]
(Examples 280 to 281)

Using the Examples 280 to 281 shown in Table 8 and the above Comparative

Example 2, effect of the difference in manufacturing method on the solubility of the
Compound F6-20 hydrochloride salt crystal was determined. For the dry blending

10  method, Compound F6-20 hydrochloride salt crystal and each formula ingredient were
mixed by using agate mortar and pestle. For the wet granulation method, the
dissolution aids other than magnesium stearate and the Compound F6-20 were mixed
using agate mortar and pestle. After adding water dropwise, the wet powder was
subjected to granulating using a mesh with sieve opening of 850 pum. After drying at

15  60°C for 3 hours, particle size regulating was carried out by using an 850 pm mesh
again. As a result, it was found that there is no significant difference in the solubility

of the Compound F6-20 hydrochloride salt crystal between different production
methods, as shown in FIG. 5. Thus, it was shown that the effect of improving the

solubility by SLS and the polymer does not depend on production method.

20 [0182]
Table 8
Example 280 Example 281
Compound F6-20 hydrochloride salt | 20.0% 20.0%
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5.310.34.21 1.1 361 Polyoxyethylene hydrogenatedcastor oil 60 18.111.6 8.01 1.2 Polyoxyethylene
(105) 362 polyoxypropylene (5) glycol 23.6 1 3.7 9.1 1 0.6 *** Polyoxyethylene (160)

Lactose hydrate 41.5% 41.5%
Microcrystalline cellulose 20.0% 20.0%
Crosscarmellose sodium 3.0% 3.0%
Hydroxypropyl cellulose 5.0% 5.0%

Sodium lauryl sulfate 10.0% 10.0%
Magnesium stearate 0.5% 0.5%
Production method Dry blending Wet granulation
[0183]
(Examples 282 to 284)

For the Examples 282 to 284 and Comparative example 3, mesylate salt crystal

of the Compound F6-20 was used in preparing the Compound according to dry

5  production method using agate mortar and pestle with the formula shown in Table 9.

For the Comparative example 3, mesylate salt crystal of the Compound F6-20 and
lactose were mixed with each other at weight ratio of 1 : 9.

The effect of the additive amount of SLS on solubility of the Compound F6-20 mesylate

salt crystal was determined. As a result, it was found that the solubility of the

10  Compound F6-20 mesylate salt is improved in accordance with the additive amount of

sodium lauryl sulfate as shown in FIG. 6.

[0184]
Table 9
Example 282 | Example 283 | Example 284

Compound F6-20 mesylate salt | 20.0% 20.0% 20.0%
Lactose hydrate 60.0% 75.0% 79.0%
Sodium lauryl sulfate 20.0% 5.0% 1.0%

15  [0185]
(Example 285)

Solubility of the Compound F6-20 mesylate salt crystal in the case when SLS
and HPC were added using the Example 285 shown in Table 10 and the above

Comparative Example 3 was determined. As a result, it was found that high solubility
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363 polyoxypropylene 30.01 3.94.6 1 0.6 (30) glycol [0199] (Examples 364 to 376) For the
Comparative example 10 and the Examples 364 to 376, the effect of various dissolution aids on the
solubility of the Compound F5-46 (Production example 5 43) was determined in the same manner as the
Examples 1 to 269. The results are shown in Table 17. [0200] Table 17 Effect of various dissolution aids
on the solubility of Compound F5-46 hydrochloride salt Example Dissolution aid Dissolved 10 min (ug/mL)
concentration after Dissolved 240 min (ug/mL) concentrationafter Comparative example 10 Not added 7.5

1 0.6 5.6 1 0.8 864 Matiwyl lpedddogeSL3. anll HAC a4 Dav@. B FIG. 7.

10

[0186]
Table 10

Example 285
Compound F6-20 mesylate salt 24.0%
Lactose hydrate 46.0%
Sodium lauryl sulfate 20.0%
Low substituted hydroxypropyl cellulose | 5.0%
Hydroxypropyl cellulose 5.0%
[0187]
(Examples 286 to 298)

For the Comparative example 4 and the Examples 286 to 298, the effect of

various dissolution aids on the solubility of the Compound B4-8 (Production example

12) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 11.

[0188]
Table 11 Effect of various dissolution aids on the solubility of Compound B4-8
hydrochloride salt
Dissolved concentration | Dissolved  concentration
Example Dissolution aid after 10 min after 240 min
(nug/mL) (ng/mL)
Comparative
Not added 83 =+ 1.5 38 =+ 2.6
example 4
286 Methyl cellulose |58 =+ 1.3 1.9 <+ 0.6
Hydroxypropylme
287 YERORYPIopY 6.8 =+ 0.9 14 =+ 0.1
thyl cellulose
Hydroxypropyl
288 YERORYPIopY 142 + 32 % 32 o+ 2.7
cellulose
289 Povidone 48 =+ 0.4 1.1 =+ 0.3
290 Macrogol 6000 38+ 0.2 09 =+ 0.1
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365 Hydroxypropylmethyl cellulose 12.3 1 0.7 *** 5.2 1 0.4 366 Hydroxypropyl cellulose 10.011.3 551
1.2 367 Povidone 14.51 1.8 4.31 1.3 368 Macrogol 6000 25.7 1 34 *** 5.8 1 0.8 369 Glycerin
monostearate 8.51 1.0 2.31 0.4 370 Sodium lauryl sulfate 33.41 4.1

Glycerin
291 4.8 + 0.8 1.5 + 0.1
monostearate

Sodium lauryl
292 31.7 =+ 73 *x 72 &+ 1.0
sulfate

Sucrose esters of

293 ) 6.8 =+ 2.7 35 + 2.0
fatty acids
Polyoxyl 40

294 56 = 1.2 23 &+ 0.2
stearate

Sorbitan esters of
295 46 + 03 1.6 =+ 0.1
fatty acids

Polyoxyethylene
296 hydrogenated 33 +£ 0.1 27 £ 0.5

castor oil 60

Polyoxyethylene

(105)
297 41 + 04 35 + 06

polyoxypropylene
(5) glycol
Polyoxyethylene

(160)
298 32 £ 02 19 + 01

polyoxypropylene
(30) glycol

[0189]
(Examples 299 to 311)
For the Comparative example 5 and the Examples 299 to 311, the effect of

various dissolution aids on the solubility of the Compound F4-3 (Production example
5 19) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 12.

[0190]

Table 12 Effect of various dissolution aids on the solubility of Compound F4-3

hydrochloride salt
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**23.111.1** Sucrose esters of fatty 371 acids 10.8 1 0.3 *** 3.0 1 0.7 372 Polyoxyl 40 stearate
9.811.6 4.110.3 Sorbitan esters of fatty 373 acids 1.81 0.8

Dissolved concentration after | Dissolved concentration after

Example Dissolution aid 10 min 240 min
(pg/mL) (pg/mL)
Comparative
Not added 4.4 + 0.4 4.8 + 0.3
example 5
299 Methyl cellulose 17.8 =+ 3.7 * 139 =+ 5.8
Hydroxypropylmethyl
300 169 =+ 11.1 237 £ 6.1 *
cellulose
Hydroxypropyl
301 13.7 =+ 4.0 8.8 + 7.8
cellulose
302 Povidone 481 + 19.7 225 &+ 3.8 *
303 Macrogol 6000 4.6 + 0.5 4.6 + 0.8
Glycerin
304 3.8 + 0.4 3.0 + 0.6
monostearate
305 Sodium lauryl sulfate | 8.1 + 0.2 HAE 6.8 + 1.3
Sucrose esters of fatty
306 4.9 + 0.7 52 + 0.5
acids
307 Polyoxyl 40 stearate 1.6 + 1.5 wE 203 =+ 1.4 HAE
Sorbitan  esters of
308 22 + 0.7 3.1 + 0.3
fatty acids
Polyoxyethylene
309 hydrogenated castor | 10.4 =+ 2.5 * 21.0 =+ 8.4
0il 60
Polyoxyethylene
(105)
310 90.0 =+ 5.1 woE 432 + 8.5 *
polyoxypropylene (5)
glycol
Polyoxyethylene
311 (160) 549 <+ 189  * 6.7 + 1.4
polyoxypropylene
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1.51 0.9 Polyoxyethylene 374 hydrogenated castor 0il 9.313.0 3.410.4 60
Polyoxyethylene(105) 375 polyoxypropylene(5) glycol 18.3 1 7.6

(30) glycol

[0191]
(Examples 312 to 324)

For the Comparative example 6 and the Examples 312 to 324, the effect of
various dissolution aids on the solubility of the Compound F4-9 (Production example

5  20) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 13.

[0192]

Table 13 Effect of various dissolution aids on the solubility of Compound F4-9

hydrochloride salt

Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)

Comparative
Not added 182 =+ 0.1 3.7 + 0.5

example 6

312 Methyl cellulose 21.0 = 4.6 6.4 + 0.5 *E
Hydroxypropylmethyl

313 26.1 + 3.7 9.9 + 1.0 HHE
cellulose
Hydroxypropyl

314 28.8 + 34 * 7.4 + 6.4
cellulose

315 Povidone 826 =+ 104 *** 400 + 15.8

316 Macrogol 6000 188 =+ 0.6 9.8 + 0.8 ok
Glycerin

317 8.7 + 0.4 7.2 + 1.3 *
monostearate

318 Sodium lauryl sulfate | 72.7  + 2.0 Ak 376 +£ 3.1 woE
Sucrose esters of fatty

319 319 + 7.5 9.1 + 0.7 ok
acids

320 Polyoxyl 40 stearate | 24.9 =+ 14.8 554 +£ 21.0
Sorbitan  esters of

321 6.3 + 2.3 4.6 + 0.6
fatty acids
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11.7 1 6.6 Polyoxyethylene(160)
(Examples 377 to 389)

various dissolution aids on the solubility of the Compound F6-18 (Production example 537) was
determined in the same manner as the Examples 1 to 269. The results are shown in Table 18. [0202]
Table 18 Effect of various dissolution aids on the solubility of Compound F6-18 hydrochloride salt
Example Dissolution aid Disso

concentrationa
2.910.2

ved 10 min (ug/m

L) concentrationafter Dis

solved 240 min (ug/mL)

376 polyoxypropylene(30) glycol 12.6 1 0.9 *** 3.0 1 0.2 [0201]
For the Comparative example 11 and the Examples 377 to 389, the effect of

310.3

ifter Comparative lekamphelst Notjadded 10.01 2.0 1.81 0.2 377 Methyl cellulose 6.
322 hydrogenated castor | 62.2 =+ 58.9 716 + 68.1
0il 60
Polyoxyethylene
(105)
323 504 =+ 13.1 143 + 4.0 *
polyoxypropylene (5)
glycol
Polyoxyethylene
(160)
324 60.1 =+ 18.1 31.1  + 14.5
polyoxypropylene
(30) glycol
[0193]
(Examples 325 to 337)

For the Comparative example 7 and the Examples 325 to 337, the effect of

various dissolution aids on the solubility of the Compound F6-4 (Production example

28) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 14
[0194]

Table 14 Effect of various dissolution aids on the solubility of Compound F6-4

hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)
Comparative
Not added 0.4 + 0.2 0.4 + 0.4
example 7
325 Methyl cellulose 10.8 =+ 29 * 8.3 + 4.0
Hydroxypropylmethyl
326 16.8 =+ 12.7 184 £ 7.7
cellulose
Hydroxypropyl
327 3.6 + 0.4 ok 2.6 + 0.5 ok
cellulose
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378 Hydroxypropylmethyl cellulose 6.0 1 5.2 3.51 0.9 379 Hydroxypropyl cellulose 7.8 1 1.7 5.1 1 0.6 ***
380 Povidone 8.210.11.91 1.7 381 Macrogol 6000 7.111.41.310.1 382 Glycerin monostearate 1.8
10.40.710.1 383 Sodium lauryl sulfate 19.0 1 0.8

328 Povidone 129 =+ 3.8 * 245 + 5.0

329 Macrogol 6000 0.7 + 0.5 0.4 + 0.1

330 Glycerin monostearate 0.3 + 0.1 0.7 + 0.2

331 Sodium lauryl sulfate 1.8 + 0.3 *x 3.7 + 0.9 *x
Sucrose esters of fatty

332 1.2 + 0.9 1.6 + 0.7
acids

333 Polyoxyl 40 stearate 36.0 =+ 6.5 * 439 =+ 6.8 *E
Sorbitan esters of fatty

334 0.3 + 0.2 0.1 + 0.0
acids
Polyoxyethylene

335 hydrogenated castor oil | 16.3  + 2.2 ok 27.1 + 4.5 ok
60

Polyoxyethylene (105)
336 polyoxypropylene  (5) | 50.1 =+ 8.3 ox 526 + 8.9 ok

glycol

Polyoxyethylene (160)
337 polyoxypropylene (30) | 19.3  + 2.3 *x 154 + 4.0 *

glycol

[0195]
(Examples 338 to 350)
For the Comparative example 8 and the Examples 338 to 350, the effect of
various dissolution aids on the solubility of the Compound F5-43 (Production example
5  36) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 15.

[0196]
Table 15 Effect of various dissolution aids on the solubility of Compound F5-43
hydrochloride salt

Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min

(pg/mL) (ng/mL)
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23.4 1 3.3 384 Sucrose esters of fatty acids 9.2 1 7.1 3.7 1 0.3 *** 385 Polyoxyl 40 stearate 5.4 1 0.2 3.9
1 0.4 *** 386 Sorbitan esters of fatty acids 1.0 1 0.1 1.4 1 0.2 387 Polyoxyethylene hydrogenated castor
0il 606.31 1.6 3.110.8 388 Polyoxyethylene(105) polyoxypropylene(5) glycol 9.8 14.01.412.4

Comparative
Not added 127 =+ 1.8 5.5 + 0.6

example 8

338 Methyl cellulose 325 + 3.8 *x 5.8 + 1.3
Hydroxypropylmethyl

339 354 =+ 5.8 ox 7.9 + 0.7 *
cellulose
Hydroxypropyl

340 176 =+ 4.2 6.8 + 0.5 *
cellulose

341 Povidone 409 =+ 0.6 ok 5.0 + 0.7

342 Macrogol 6000 374+ 1.1 ok 34 + 0.3
Glycerin

343 9.9 + 2.0 2.5 + 0.4
monostearate

344 Sodium lauryl sulfate | 35.8  + 5.5 wx 395+ 1.4 Ak
Sucrose esters of fatty

345 241 =+ 1.8 *ox 2.6 + 0.1
acids

346 Polyoxyl 40 stearate 236 £ 2.4 woE 3.5 + 0.1
Sorbitan  esters  of

347 8.6 + 2.0 2.3 + 0.6
fatty acids
Polyoxyethylene

348 hydrogenated castor | 15.1 + 2.1 32 + 0.1
oil 60
Polyoxyethylene
(105)

349 389 =+ 44 ok 34 + 0.6
polyoxypropylene (5)
glycol
Polyoxyethylene
(160)

350 378 =+ 1.5 ok 4.4 + 0.9
polyoxypropylene
(30) glycol

[0197]

(Examples 351 to 363)
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389 Polyoxyethylene(160) polyoxypropylene(30) glycol 3.7 1 0.4 1.5 1 0.8 [0203] (Examples 390 to 402)
For the Comparative example 12 and the Examples 390 to 402, the effect of various dissolution aids on
the solubility of the Compound F5-51 (Production example 527) was determined in the same manner as
the Examples 1 to 269. The results are shown in Table 19. [0204] Table 19 Effect of various dissolution
aids on the solubility of Compound F5-51 hydrochloride salt Example Dissolution aid Dissolved 10 min
(ug/mL) concentration after Dissolved 240 min (ug/mL) concentration after Comparative example 12 Not
added 7.1 1 0.9 0.0 1 ot tBOC Methyligellxlospl8.% 4n@.heOBZdmPI8s 391 tdy@irdxyprofiyémethyl cellulose

various dissolution aids on the solubility of the Compound F6-17 (Production example
32) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 16.

5 [0198]
Table 16 Effect of various dissolution aids on the solubility of Compound F6-17
hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)

Comparative
Not added 9.2 + 1.3 5.2 + 0.5

example 9

351 Methyl cellulose 169 =+ 32 8.7 + 24
Hydroxypropylmethyl

352 20,6 =+ 4.9 10.6 =+ 1.5 *x
cellulose
Hydroxypropyl

353 8.8 + 33 7.7 + 0.6 *ox
cellulose

354 Povidone 20.8 £ 1.4 * 52 + 0.6

355 Macrogol 6000 232 + 2.2 *x 33 + 0.2
Glycerin

356 8.7 + 0.7 2.4 + 0.5
monostearate

357 Sodium lauryl sulfate | 36.6  + 54 ok 405 + 4.4 ok
Sucrose esters of fatty

358 13.6 + 1.4 * 53 + 0.5
acids

359 Polyoxyl 40 stearate 226 £ 1.4 woH 8.7 + 8.0
Sorbitan esters of

360 5.3 + 0.3 4.2 + 1.1
fatty acids
Polyoxyethylene

361 hydrogenated castor | 18.1  + 1.6 wx 8.0 + 1.2 *
0il 60

158



10.811.5 0.51 0.2 392 Hydroxypropyl cellulose 11.21 0.3 0.51 0.2 393 Povidone 10.811.5 0.01
0.1 394 Macrogol 60004.6 1 0.7 0.0 10.1 395 Glycerin monostearate 2.4 1 0.2 0.1 1 0.1 396 Sodium
lauryl sulfate 20.2

Polyoxyethylene

(105)
362 236 + 3.7 * 9.1 + 0.6 ok
polyoxypropylene (5)

glycol

Polyoxyethylene

(160)
363 300 + 3.9 wox 4.6 + 0.6
polyoxypropylene

(30) glycol

[0199]
(Examples 364 to 376)

For the Comparative example 10 and the Examples 364 to 376, the effect of
various dissolution aids on the solubility of the Compound F5-46 (Production example

5  43) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 17.

[0200]
Table 17 Effect of various dissolution aids on the solubility of Compound F5-46
hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)
Comparative
Not added 7.5 + 0.6 5.6 + 0.8
example 10
364 Methyl cellulose 131 =+ 1.1 wE 4.0 + 0.9
Hydroxypropylmethyl
365 123 =+ 0.7 HEE 52 + 0.4
cellulose
Hydroxypropyl
366 100+ 1.3 * 5.5 + 1.2
cellulose
367 Povidone 145 =+ 1.8 wox 4.3 + 1.3
368 Macrogol 6000 257 + 3.4 HEE 5.8 + 0.8
369 Glycerin monostearate 8.5 + 1.0 2.3 + 0.4
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11.3**15.710.8** 397 Sucrose esters of fatty acids 6.8 1 1.5 0.1 1 0.1 398 Polyoxyl 40 stearate 1.2
10.4 0.410.3 399 Sorbitanestersof fatty acids 0.51 0.3 0.8 1 0.3 400 Polyoxyethylene
hydrogenatedcastor oil 60 7.0 1 0.5 0.8 1 1.0 401 Polyoxyethylene

370 Sodium lauryl sulfate 334 <+ 4.1 *x 231  + 1.1 Ak
Sucrose esters of fatty

371 108 =+ 0.3 ok 3.0 + 0.7
acids

372 Polyoxyl 40 stearate 9.8 + 1.6 4.1 + 0.3
Sorbitan esters of fatty

373 1.8 + 0.8 1.5 + 0.9
acids
Polyoxyethylene

374 hydrogenated castor oil | 9.3 + 3.0 34 + 0.4
60

Polyoxyethylene (105)
375 polyoxypropylene  (5) | 183 =+ 7.6 117+ 6.6

glycol

Polyoxyethylene (160)
376 polyoxypropylene (30) | 12.6  + 0.9 oAk 3.0 + 0.2

glycol

[0201]
(Examples 377 to 389)
For the Comparative example 11 and the Examples 377 to 389, the effect of
various dissolution aids on the solubility of the Compound F6-18 (Production example
5  37) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 18.

[0202]
Table 18 Effect of various dissolution aids on the solubility of Compound F6-18
hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)
Comparative
Not added 100 =+ 2.0 1.8 + 0.2
example 11
377 Methyl cellulose 6.3 + 0.3 2.9 + 0.2 ok
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(105) polyoxypropylene (5) glycol 2.7 11.0 0.1 1 0.2 402 Polyoxyethylene (160)3.910.4 0.010.1
polyoxypropylene (30) glycol [0205] (Examples 403 to 415) For the Comparative example 13 and the
Examples 403 to 415, the effect of various dissolution aids on the solubility of the Compound 16-4
(Production example 524) was determined in the same manner as the Examples 1 to 269. The results are
shown in Table 20. [0206] Table 20 Effect of various dissolution aids on the solubility of Compound 16-4
hydrochloride salt Example Dissolution aid Dissglved 10 min (ug/mL) concentrationafter Dissolved 240
min (ug/mL) concentrationafteH @oryparativénéxample 13 Not added 9.3 1 3.4 0.0 1 0.1 403 Methyl
cellulose 1.6 1,673 0.0 60 % 52 35 E 09 *

cellulose
Hydroxypropyl

379 7.8 + 1.7 5.1 + 0.6 oAk
cellulose

380 Povidone 8.2 + 0.1 1.9 + 1.7

381 Macrogol 6000 7.1 + 1.4 1.3 + 0.1

382 Glycerin monostearate 1.8 + 0.4 0.7 + 0.1

383 Sodium lauryl sulfate 190 + 0.8 ok 234 =+ 33 wok
Sucrose esters of fatty

384 9.2 + 7.1 3.7 + 0.3 o
acids

385 Polyoxyl 40 stearate 54 + 0.2 3.9 + 0.4 HAE
Sorbitan esters of fatty

386 1.0 + 0.1 1.4 + 0.2
acids
Polyoxyethylene

387 hydrogenated castor oil | 6.3 + 1.6 3.1 + 0.8
60

Polyoxyethylene (105)
388 polyoxypropylene  (5) | 9.8 + 4.0 1.4 + 2.4

glycol

Polyoxyethylene (160)
389 polyoxypropylene (30) | 3.7 + 0.4 1.5 + 0.8

glycol

[0203]
(Examples 390 to 402)
For the Comparative example 12 and the Examples 390 to 402, the effect of

various dissolution aids on the solubility of the Compound F5-51 (Production example
5 27) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 19.

[0204]

Table 19 Effect of various dissolution aids on the solubility of Compound F5-51
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1 0.1 404 Hydroxypropylmethyl cellulose 2.9 1 1.7 0.0 1 0.1 405 Hydroxypropyl cellulose 8.911.30.7 1
0.3 406 Povidone 9.91 3.1 0.0 1 0.1 407 Macrogol 6000 3.4 1 0.2 0.0 1 0.1 408 Glycerin monostearate
1.310.10.01 0.1 409 Sodium lauryl sulfate 35.0 1 5.9 30.0 1 2.7 410

hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(ng/mL) (ng/mL)
Comparative
Not added 7.1 + 0.9 0.0 + 0.1
example 12
390 Methyl cellulose 8.5 + 0.4 0.5 + 0.8
Hydroxypropylmethyl
391 108 =+ 1.5 * 0.5 + 0.2 *
cellulose
Hydroxypropyl
392 112 =+ 0.3 wox 0.5 + 0.2 *
cellulose
393 Povidone 10.8 + 1.5 * 0.0 + 0.1
394 Macrogol 6000 4.6 + 0.7 0.0 + 0.1
Glycerin
395 2.4 + 0.2 0.1 + 0.1
monostearate
396 Sodium lauryl sulfate | 20.2  + 1.3 Ak 157 + 0.8 Ak
Sucrose esters of fatty
397 6.8 + 1.5 0.1 + 0.1
acids
398 Polyoxyl 40 stearate 1.2 + 0.4 0.4 + 0.3
Sorbitan esters of
399 0.5 + 0.3 0.8 + 0.3 ok
fatty acids
Polyoxyethylene
400 hydrogenated castor | 7.0 + 0.5 0.8 + 1.0
0il 60
Polyoxyethylene
(105)
401 2.7 + 1.0 0.1 + 0.2
polyoxypropylene (5)
glycol
Polyoxyethylene
402 3.9 + 0.4 0.0 + 0.1
(160)
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Sucrose esters of fatty acids 0.6 1 0.3 0.0 1 0.1 411 Polyoxyl 40 stearate 0.3 1 0.3 0.3 1 0.2 412 Sorbitan
esters of fatty acids 1.91 0.3 0.1 1 0.1 413 Polyoxyethylene hydrogenated castor 0il 60 0.4 1 0.20.3 1
0.2 414 Polyoxyethylene(105) polyoxypropylene(5) glycol 2.5 1 2.6 0.0 1 0.1 415 Polyoxyethylene(160)
polyoxypropylene(30) glycol 1.910.90.2 1

polyoxypropylene
(30) glycol

[0205]
(Examples 403 to 415)

For the Comparative example 13 and the Examples 403 to 415, the effect of
various dissolution aids on the solubility of the Compound 16-4 (Production example

5  24) was determined in the same manner as the Examples 1 to 269. The results are

shown in Table 20.
[0206]
Table 20 Effect of various dissolution aids on the solubility of Compound 16-4
hydrochloride salt
Dissolved concentration after | Dissolved concentration after
Example Dissolution aid 10 min 240 min
(png/mL) (ng/mL)
Comparative
Not added 9.3 + 34 0.0 + 0.1
example 13
403 Methyl cellulose 1.6 + 0.3 0.0 + 0.1
Hydroxypropylmethyl
404 2.9 + 1.7 0.0 + 0.1
cellulose
Hydroxypropyl
405 8.9 + 1.3 0.7 + 0.3 *
cellulose
406 Povidone 9.9 + 3.1 0.0 + 0.1
407 Macrogol 6000 34 + 0.2 0.0 + 0.1
408 Glycerin monostearate 1.3 + 0.1 0.0 + 0.1
409 Sodium lauryl sulfate 350 =+ 59 wox 30,0 + 2.7 wox
Sucrose esters of fatty
410 0.6 + 0.3 0.0 + 0.1
acids
411 Polyoxyl 40 stearate 0.3 + 0.3 0.3 + 0.2 *
Sorbitan esters of fatty
412 1.9 + 0.3 0.1 + 0.1
acids
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0.2 [0207] (Examples 416 to 418) With the Examples 416 to 418 shown in Table 21, the effect of SLS
and polyvinyl pyrrolidone on solubility of the Compound B4-8 hydrochloride salt crystal 5 was determined
based on a small scale dissolution test. For the Comparative example 14, the Compound B4-8
hydrochloride salt crystal and lactose were mixed at weight ratio of 1: 9. The results are shown in FIG. 8.
[0208] Table 21 Example 416 Example 417 Example 418 CompoundB4-8 hydrochloride salt 10.0%
10.0% 10.0% Lactose hydrate 80.0% 80.0% 70.0% Polyvinyl pyrrolidone 0.0% 10.0% 10.0% Sodium
lauryl sulfate JE).O% 0.0% 10/0%ycx0{62609] (Examples 419 to 421) With the Examples 419 to 421 shown
in Table 22, th 4%ffect.of SLS @};hgogeg!ly%irlxgtgygpliggne on .solydgility of the &ompgunq B4-8 mesylate salt
crystal was |determined based on a small scale dissolution test. For the Comparative example 15,
15the Compound B4-8 mesyldte salt crystal and|lactose were mixed at weight ratio of 1: 9. The results
are shown in KIG. 9. [0210] Tahle,22Fxample 419 Example 420 Example 421 Compound B4-8 mesylate
salt 10.0% 10.0% 10.0% Lactose hydrate 80.0%]|80.0% 70.0% Polyvinyl :)%/Brolidi)ne

414 polyoxypropylene  (5) | 2.5 + 2.6 0.1
glycol
Polyoxyethylene (160)

415 polyoxypropylene (30) | 1.9 + 0.9 0.2 + 0.2
glycol

[0207]

(Examples 416 to 418)

With the Examples 416 to 418 shown in Table 21, the effect of SLS and

polyvinyl pyrrolidone on solubility of the Compound B4-8 hydrochloride salt crystal

5  was determined based on a small scale dissolution test. For the Comparative example
14, the Compound B4-8 hydrochloride salt crystal and lactose were mixed at weight

ratio of 1 : 9. The results are shown in FIG. 8.

[0208]
Table 21
Example 416 | Example 417 | Example 418

Compound B4-8 | 10.0% 10.0% 10.0%
hydrochloride salt
Lactose hydrate 80.0% 80.0% 70.0%
Polyvinyl pyrrolidone 0.0% 10.0% 10.0%
Sodium lauryl sulfate 10.0% 0.0% 10.0%

10 [0209]
(Examples 419 to 421)

With the Examples 419 to 421 shown in Table 22, the effect of SLS and
polyvinyl pyrrolidone on solubility of the Compound B4-8 mesylate salt crystal was
determined based on a small scale dissolution test. For the Comparative example 15,

15  the Compound B4-8 mesylate salt crystal and lactose were mixed at weight ratio of 1 : 9.
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0.0% 10.0% 10.0% Sodium lauryl sulfate 10.0% 0.0% 10.0% [0211] 5 (Examples 422 to 424) With
the Examples 422 to 424 shown in Table 23, the effect of SLS and HPC on solubility of the Compound
B4-8 sulfate salt crystal was determined based on a small scale dissolution test. For the Comparative
example 16, the Compound B4-8 sulfate salt crystal and lactose were mixed at weight ratio of 1 : 9. The
results are 10 shown in FIG 10. [0212] Table 23 Example 422 Example 423 Example 424 Compound
B4-8 sulfate salt 24.6% 24.6% 24.6% Lactose hydrate 55.4% 70.4% 50.4% Sodium lauryl sulfate 20.0%
0.0% 20.0% Hytinoxyytopykcetivioseld®@% 5.0% 5.0% [0213] 15(Examples 425 to 427) With the
Examples 425 ﬁ%ﬁ shown in Table 24, the effect of SLS and HPC on solubility of the Compound B4-8
L-tartrate salt crystal' was determined based on a small scale dissolution test. For the Comparative
example 17, thd®&mpound B4-8 L-tartrate salt crystal and lactose were mixed at weight ratio of 1 : 9.

The results ar¢ shown in FIG 11. [0214] E%@ﬁ@xdn@glﬁn roubxample 4gf kxample 427 Compound
B4-8 L-tartrate-salt-24-4%24-4%24-4% Lactose-hydrate 55:6%

Compound B4-8 mesylate | 10.0% 10.0% 10.0%

salt

Lactose hydrate 80.0% 80.0% 70.0%

Polyvinyl pyrrolidone 0.0% 10.0% 10.0%

Sodium lauryl sulfate 10.0% 0.0% 10.0%

[0211]

5  (Examples 422 to 424)
With the Examples 422 to 424 shown in Table 23, the effect of SLS and HPC
on solubility of the Compound B4-8 sulfate salt crystal was determined based on a
small scale dissolution test. For the Comparative example 16, the Compound B4-8

sulfate salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are

10 shown in FIG. 10.

[0212]
Table 23

Example 422 | Example 423 | Example 424
Compound B4-8 sulfate salt 24.6% 24.6% 24.6%
Lactose hydrate 55.4% 70.4% 50.4%
Sodium lauryl sulfate 20.0% 0.0% 20.0%
Hydroxypropyl cellulose 0.0% 5.0% 5.0%
[0213]

15  (Examples 425 to 427)
With the Examples 425 to 427 shown in Table 24, the effect of SLS and HPC
on solubility of the Compound B4-8 L-tartrate salt crystal was determined based on a
small scale dissolution test. For the Comparative example 17, the Compound B4-8 L-

tartrate salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are
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70.6% 50.6% Sodium lauryl sulfate 20.0% 0.0% 20.0% Hydroxypropy! cellulose 0.0% 5.0% 5.0% [0215]
5(Examples 428 to 429) With the Examples 428 to 429 shown in Table 25, the effect of SLS and HPC
on solubility of the Compound B4-8L-phosphate salt crystal was determined based on a small scale
dissolution test. For the Comparative example 18, the Compound B4-8 phosphate salt crystal and lactose
were mixed at weight ratio of 1: 9. The results are 10shown in FIG 12. [0216] Table 25 Example 428
Example 429 Compound B4-8 phosphate salt 26.3% 26.3% Lactose hydrate 53.7% 48.7% Sodium lauryl
sulfate 20.0% 20®% HyidfoxXypropyl cellulose 0.0% 5.0% [0217] 15 (Example 430) With the Example
430 shown in Taple, 26, the effect of polyoxyethylene (105) polyoxypropylene (5) glycol on solubility of the
Compound F6-4 hydrochloride salt crystal was determined based on a small scale dissolution test. For
the Comparativéableadple 19, the Compound F6-4 hydrochloride salt crystal and lactose were mixed at

20weight ratio|of 1: 9. The results are shown jn Fl(3. 135 [C%g,@l}n'l;,@pjg &6 @gmged,%o Compound F6-4
hydrochloride salt8.3% Lactose-hydrate-83.3% Polyoxyethylene(105)-palyoxypropylene (5) glycol 8.3%
[0219] (Exam( I@%BH‘)@W%H@E‘%%[SP@M@%I%&W in Tabté-2% the effectbtPolyoxyethylene (105)

Lactose hydrate 55.6% 70.6% 50.6%

Sodium lauryl sulfate 20.0% 0.0% 20.0%

Hydroxypropyl cellulose 0.0% 5.0% 5.0%

[0215]

5  (Examples 428 to 429)
With the Examples 428 to 429 shown in Table 25, the effect of SLS and HPC
on solubility of the Compound B4-8L-phosphate salt crystal was determined based on a
small scale dissolution test. For the Comparative example 18, the Compound B4-8
phosphate salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are

10 shown in FIG. 12.

[0216]
Table 25

Example 428 | Example 429
Compound B4-8 phosphate salt | 26.3% 26.3%
Lactose hydrate 53.7% 48.7%
Sodium lauryl sulfate 20.0% 20.0%
Hydroxypropyl cellulose 0.0% 5.0%
[0217]

15  (Example 430)

With the Example 430 shown in Table 26, the effect of polyoxyethylene (105)
polyoxypropylene (5) glycol on solubility of the Compound F6-4 hydrochloride salt
crystal was determined based on a small scale dissolution test. For the Comparative
example 19, the Compound F6-4 hydrochloride salt crystal and lactose were mixed at

20  weightratio of 1 : 9. The results are shown in FIG. 13.
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polyoxypropylene (5) glycol on solubility of the Compound F6-4 mesylate salt crystal was determined
based on a small scale dissolution test. For the Comparative example 20, the Compound F6-4 mesylate
salt crystal and lactose were mixed at weight ratio of 1: 9. The results are shown in FIG. 14. 10[0220]
Table 27 Example 431 Compound F6-4 mesylate salt 8.3% Lactose hydrate 83.3% Polyoxyethylene
(105) polyoxypropylene (5) glycol 8.3% [0221] (Example 432) With the Example 432 shown in Table 28,
the effect of SLS on solubility of the 15 Compound F6-17 hydrochloride salt crystal was determined based
on a small scaléddisHolution test. For the Comparative example 21, the Compound F6-17 hydrochloride

salt crystal andﬁgffg% were mixed at weight ratio of 1 : 9. The results are shown in FIG 15. [0222]
20Table 28 Example 432 Compound F6-17 hydrochloride salt8.3% Lactose hydrate 83.3% Sodium

Yoo oiat—oanoo

lauryl sulfate 8.3% [0223] (Examples 433 to 435) With the Examples 433 tﬁm%ﬂn n Table 29, the
effect of SLS C)%O%Bg{walw Pﬁ%?o&%ﬁﬁ@‘s‘ﬂg F6-17 mesylate salt crystal wag,determined based on a

small scale disselution-testtofthe-Comparative-example-22,-the- Compeound-F6-17mesylate salt crystal

and lactose welagHisebydtaieight ratio of 1 : 9. The results are shown in EI1& $68° [0224] 10Table 29
Example 433 E;sgmgj;eﬁg,{%@@r@;gglEomﬁ%pﬂgwfgf?ﬁglmesylate salt P 0% 20.0% 20.0% Lactose

hydrate 60.0% [702;90]/ 79.0% Soditmfauryl-suffate-20.0%5.0% 1.0% {0225} {Examples'436 to 437)
(Example 431)

5 With the Example 431 shown in Table 27, the effect of polyoxyethylene (105)

polyoxypropylene (5) glycol on solubility of the Compound F6-4 mesylate salt crystal
was determined based on a small scale dissolution test. For the Comparative example
20, the Compound F6-4 mesylate salt crystal and lactose were mixed at weight ratio of

1:9. The results are shown in FIG. 14.

10 [0220]

Table 27
Example 431

Compound F6-4 mesylate salt 8.3%
Lactose hydrate 83.3%
Polyoxyethylene (105) polyoxypropylene (5) glycol 8.3%
[0221]
(Example 432)

With the Example 432 shown in Table 28, the effect of SLS on solubility of the
15  Compound F6-17 hydrochloride salt crystal was determined based on a small scale
dissolution test. For the Comparative example 21, the Compound F6-17 hydrochloride

salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are shown in

FIG. 15.
[0222]
20  Table 28
Example 432
Compound F6-17 hydrochloride salt 8.3%
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With the Examples 436 to 437 shown in Table 30 and the above Comparative Example 22, the effect of
SLS and polyvinyl pyrrolidone on solubility of the Compound 15F6-17 mesylate salt crystal was
determined based on a small scale dissolution test. The results are shown in FIG. 17. [0226] Table 30
Example 436 Example 437 Compound F6-17 mesylate salt 24.2% 24.2% Lactose hydrate 70.8% 50.8%
Sodium lauryl sulfate 0.0% 20.0% Polyvinyl pyrrolidone 5.0% 5.0% [0227] (Example 438) With the
Example 438 shown in Table 31, the effect of SL S gn solubility of the Compound F6-17 maleate salt
crystal was detémlitmdlja&sed on a small scale dissohaigh Stest. For the Comparative example 23, the
Compound F6f- %73{7\ ate tC{ stal and lactose V\egrg(pwlxed at weight ratip of 1: 9. The results are
shown in FIG 1 u'r':ahslp Example 438 Co 'nnnllnd F6-17 maleate salt 8.3% Lactose hydrate
83.3% Sodium Iauryl sulfate 8. 3% 10[0229] (Examples 439 to 440) With the Examples 439 to 440
shown in Table 3 32 e effect of SLS and polyvinyl pyrrolidone on solubility of the Compound F6-17
L-tartrate salt crysta was determined based on small scale dissolution test. For the Comparative example
24, the 15CompB#EPts-437 tathtirate salt crystal and lactose were mixed at weight ratio of 1: 9. The

results are shown in Fig;] 9 {02301 Jiables32Exampled3dExample 44Q Compang i6oh7 L-tartrate salt

26.6% 26.6% Lactose hydrate
5  solubility ‘of the Compound F6-17 mesylate salt crystal was determined based on a

small scale dissolution test. For the Comparative example 22, the Compound F6-17
mesylate salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are

shown in FIG. 16.

[0224]

10  Table 29

Example 433 | Example 434 | Example 435

Compound F6-17 mesylate salt | 20.0% 20.0% 20.0%
Lactose hydrate 60.0% 75.0% 79.0%
Sodium lauryl sulfate 20.0% 5.0% 1.0%
[0225]
(Examples 436 to 437)

With the Examples 436 to 437 shown in Table 30 and the above Comparative
Example 22, the effect of SLS and polyvinyl pyrrolidone on solubility of the Compound
15  F6-17 mesylate salt crystal was determined based on a small scale dissolution test.

The results are shown in FIG. 17.

[0226]
Table 30

Example 436 | Example 437
Compound F6-17 mesylate salt | 24.2% 24.2%
Lactose hydrate 70.8% 50.8%
Sodium lauryl sulfate 0.0% 20.0%
Polyvinyl pyrrolidone 5.0% 5.0%
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53.4% 48.4% Sodium lauryl sulfate 20.0% 20.0% Polyvinyl pyrrolidone 0.0% 5.0% 20[0231] (Examples
441 to 443) With the Examples 441 to 443 shown in Table 33, the effect of SLS on solubility of the
Compound F6-17 citrate salt crystal was determined based on a small scale dissolution test. For the
Comparative example 25, the Compound F6-17 citrate salt crystal and lactose were mixed at weight ratio
of 1: 9. The results are shown in 5 FIG 20. [0232] Table 33 Example 441 Example 442 Example 443
Compound F6-17 citrate salt 24.1% 24.1% 24.1% Lactose hydrate 55.9% 70.9% 74.9% Sodium lauryl
sulfate 20.0% 5.02%71.0% [0233] 10 (Examples 444 to 446) With the Examples 444 to 446 shown in
Table 34, the e?f%%ngé §h§89n solubility of the Compound F6-17 malate salt crystal was determined based
on a small scale diss 1ut|on test. For the Comparative example 26, the Compound F6-17 malate salt

crystal and lactose weNsithistedEatwightsabionsf in TehlThé theafiscard Shown saluBGoS 1hq0234] Table

34 Example 444,Cxample P Faiamna AdfGomRuhifed 7malaie salb #3:R0RR AP 9% Lactose
hydrate 54.1% 69.1% 73.1%

5 test. For the Comparative example 23, the Compound F6-17 maleate salt crystal and

lactose were mixed at weight ratio of 1 : 9. The results are shown in FIG. 18.

[0228]
Table 31
Example 438

Compound F6-17 maleate salt 8.3%
Lactose hydrate 83.3%
Sodium lauryl sulfate 8.3%

10 [0229]
(Examples 439 to 440)

With the Examples 439 to 440 shown in Table 32, the effect of SLS and
polyvinyl pyrrolidone on solubility of the Compound F6-17 L-tartrate salt crystal was
determined based on small scale dissolution test. For the Comparative example 24, the

15  Compound F6-17 L-tartrate salt crystal and lactose were mixed at weight ratio of 1 : 9.

The results are shown in FIG. 19.

[0230]
Table 32
Example 439 | Example 440

Compound F6-17 L-tartrate salt | 26.6% 26.6%
Lactose hydrate 53.4% 48.4%
Sodium lauryl sulfate 20.0% 20.0%
Polyvinyl pyrrolidone 0.0% 5.0%

20 [0231]

(Examples 441 to 443)
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Sodium lauryl sulfate 20.0% 5.0% 1.0% [0235] 20 (Example 447) With the Example 447 shown in
Table 35, the effect of SLS on solubility of the Compound F5-46 hydrochloride salt crystal was determined
based on a small scale dissolution test. For the Comparative example 27, the Compound F5-46
hydrochloride salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are shown in FIG 22.
[0236] 5Table 35 Example 447 Compound F5-46 hydrochloride salt 8.3% Lactose hydrate 83.3% Sodium
lauryl sulfate 8.3% [0237] (Example 448) With the Example 448 shown in Table 36, the effect of SLS on
solubility of the 10ComyaundidS-4tphesyatetsalt Srystainvas teterainetkbe$ad on Shialbscale
dissolution teﬁsﬁﬁ[ﬁﬁﬂf LAt &6 ?‘z%ﬁ%é@‘?u?&%&?%‘é Eﬁéﬁ%&?ﬁ%%@&? SPU Ghygtal and lactose
were mixed at weight ratio of 1: 9. The results are shown in FIG 23. [0238] Table 36 Example 448
Compound F5-46 ey anles. 30 dbedsenhyidrtive 83 3weSHdithm faumdwilibfe!8. 806t¢5[0239]
(Example 449) 1 With the Examele 44%-shani inEablsdTothe offeqtef Sk orsalybility of the
Compound F5-51 hydrochloride salt crystal was determined based on a small scale dissolution test. For
the Compa?ativglgxé(?nple 29, the Compound F5-51 hydrochloride 20salt crystal and lactose were mixed
at weight ratio g4329. The results are shown in FIG 24. [0240] Table 37 Example 449 Compound F5-51
hydrochloride s%j?e%%/o Lactose hydrate 83.3% Sodium lauryl sulfate

Example 441 | Example 442 | Example 443
Compound F6-17 citrate salt | 24.1% 24.1% 24.1%
Lactose hydrate 55.9% 70.9% 74.9%
Sodium lauryl sulfate 20.0% 5.0% 1.0%

[0233]
10  (Examples 444 to 446)
With the Examples 444 to 446 shown in Table 34, the effect of SLS on
solubility of the Compound F6-17 malate salt crystal was determined based on a small
scale dissolution test.

For the Comparative example 26, the Compound F6-17 malate

salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are shown in

15  FIG 21.
[0234]
Table 34
Example 444 | Example 445 | Example 446
Compound F6-17 malate salt | 25.9% 25.9% 25.9%
Lactose hydrate 54.1% 69.1% 73.1%
Sodium lauryl sulfate 20.0% 5.0% 1.0%

[0235]
20  (Example 447)

With the Example 447 shown in Table 35, the effect of SLS on solubility of the

Compound F5-46 hydrochloride salt crystal was determined based on a small scale
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8.3% [0241] (Example 450) With the Example 450 shown in Table 38, the effect of SLS on solubility of
the 5 Compound F5-51 mesylate salt crystal was determined based on a small scale dissolution test. For
the Comparative example 30, the Compound F5-51 mesylate salt crystal and lactose were mixed at
weight ratio of 1 : 9. The results are shown in FIG. 25. [0242] 10Table 38 Example 450 Compound F5-51
mesylate salt 8.3% Lactose hydrate 83.3% Sodium lauryl sulfate 8.3% [0243] (Example for producing a
formulation) Each component described in Tables 39 to 41 (except the lubricating agent) was 15 added to
a high speed mixinggrantgkatortaor thed-pmixingti idhex repldtil iy theiXtone wes Eprﬁ@hyldwithlpujldbﬁed water and
granulated un §£1§9 0g- ﬁH%}c%Xér\ge%‘%‘%ée‘éa&uédE\:‘%qG‘? ‘}Wd% %R?QfeTJﬂ%\%' 3 powder was
then granulated using a granulator. The granule powder o tained an e I ricating agent were admixed
with each otherfih2a. V-type mixer to obtain powder blend, which was then filled in a capsule to
20produce a capsy formulation which contains 20 mg of active ingredient per capsule. [0244] Table 39
Component name Mixing ratio (%) FlI F2 F3 F4 F5 F6 F7 FS CompoundF6-20 hydrochloride salt 20 20
20 20 20 26 20 P¥'edctose hydrate 46.5 46.5 46.5

Example 447
Compound F5-46 hydrochloride salt 8.3%
Lactose hydrate 83.3%
Sodium lauryl sulfate 8.3%

[0237]
(Example 448)
With the Example 448 shown in Table 36, the effect of SLS on solubility of the
10  Compound F5-46 mesylate salt crystal was determined based on small scale dissolution
test. For the Comparative example 28, the Compound F5-46 mesylate salt crystal and

lactose were mixed at weight ratio of 1 : 9. The results are shown in FIG. 23.

[0238]
Table 36
Example 448

Compound F5-46 mesylate salt 8.3%
Lactose hydrate 83.3%
Sodium lauryl sulfate 8.3%

15  [0239]
(Example 449)

With the Example 449 shown in Table 37, the effect of SLS on solubility of the
Compound F5-51 hydrochloride salt crystal was determined based on a small scale
dissolution test. For the Comparative example 29, the Compound F5-51 hydrochloride
20  salt crystal and lactose were mixed at weight ratio of 1 : 9. The results are shown in
FIG. 24.
[0240]
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46.5 46.5 46.5 46.5 46.5 Microcrystalline cellulose 15 15 15 15 15 15 15 15 Crosscarmellose sodium 3 3
33 Crospovidone 3 3 33 Hydroxypropyl cellulose 5 5 Hydroxypropylmethyl cellulose 5 5
Methyl cellulose

10

15

20

Table 37

Example 449
Compound F5-51 hydrochloride salt 8.3%
Lactose hydrate 83.3%
Sodium lauryl sulfate 8.3%
[0241]
(Example 450)

With the Example 450 shown in Table 38, the effect of SLS on solubility of the
Compound F5-51 mesylate salt crystal was determined based on a small scale
dissolution test. For the Comparative example 30, the Compound F5-51 mesylate salt

crystal and lactose were mixed at weight ratio of 1 : 9. The results are shown in FIG.

25.

[0242]
Table 38

Example 450
Compound F5-51 mesylate salt 8.3%
Lactose hydrate 83.3%
Sodium lauryl sulfate 8.3%
[0243]

(Example for producing a formulation)

Each component described in Tables 39 to 41 (except the lubricating agent) was
added to a high speed mixing granulator for pre-mixing. The resulting mixture was
sprayed with purified water and granulated under stirring.  After drying under vacuum,
dried powder was obtained. The dried powder was then granulated using a granulator.
The granule powder obtained and the lubricating agent were admixed with each other
with a V-type mixer to obtain powder blend, which was then filled in a capsule to
produce a capsule formulation which contains 20 mg of active ingredient per capsule.
[0244]

Table 39
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5 5 Sodium case nate 5 5 Sodium lauryl sulfate 10 10 10 10 10 10 10 10 Magnesium stearate 0.5
0.50.50.50.50.50.50.5 Total 100 100 100 100 100 100 100 100 [0245] Table 40 Component name
Mixing ratio (%) F9 F10

Component name Mixing ratio (%)

Fl1 F2 F3 F4 F5 F6 F7 F8
Compound F6-20

20 20 20 20 20 20 20 20
hydrochloride salt
Lactose hydrate 46.5 465 |46.5 |46.5 465 |46.5 | 465 |46.5
Microcrystalline

15 15 15 15 15 15 15 15
cellulose
Crosscarmellose sodium | 3 3 3 3
Crospovidone 3 3 3 3
Hydroxypropyl cellulose | 5 5
Hydroxypropylmethyl
cellulose : :
Methyl cellulose 5 5
Sodium caseinate 5 5
Sodium lauryl sulfate 10 10 10 10 10 10 10 10
Magnesium stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 | 100 |100 | 100 |100 |100 | 100 |100
[0245]
Table 40
Component name Mixing ratio (%)

F9 F10 |F11 |F12 |F13 |F14 |F15 |Fle6
Compound F6-20

20 20 20 20 20 20 20 20
mesylate salt
Lactose hydrate 46.5 [46.5 |46.5 |46.5 (465 |46.5 |46.5 |46.5
Microcrystalline

15 15 15 15 15 15 15 15
cellulose
Sodium glycolate starch | 3 3 3 3 3 3 3 3
Hydroxypropyl cellulose | 5
Hydroxypropylmethyl
cellulose :
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FIl F12 F13 F14 F15 F16 CompoundF6-20 mesylate salt 20 20 20 20 20 20 20 20 Lactose hydrate 46.5
46.5 46.5 46.5 46.5 46.5 46.5 46.5 Microcrystalline cellulose 15 15 15 15 15 15 15 15 Sodium glycolate
starch 3 3 3 3 3 3 3 3 Hydroxypropyl cellulose 5

Methyl cellulose 5

Sodium caseinate 5

Aminoalkyl methacrylate

copolymer E

Polyvinyl acetal diethyl

aminoacetate

Methacrylic acid

copolymer S

Hydroxypropylmethyl
cellulose acetate 5
succinate
Sodium lauryl sulfate 10 10 10 10 10 10 10 10
Magnesium stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
[0246]

Table 41

Component name Mixing ratio (%)

F17 |F18 |F19 |F20 |F21 |F22 |F23 |F24

Compound B4-8 L-
20 20 20 20
tartrate salt

Compound F6-17 citrate
20 20 20 20
salt

Lactose hydrate 46.5 |46.5 [46.5 |46.5 |465 [46.5 |46.5 |46.5

Microcrystalline
15 15 15 15 15 15 15 15
cellulose

Sodium glycolate starch | 3 3 3 3 3 3 3 3

Hydroxypropyl cellulose | 5 5

Hydroxypropylmethyl

cellulose

Methyl cellulose 5 5
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Hydroxypropylmethyl cellulose 5 Methyl cellulose 5  Sodium caseinate 5 Aminoalkyl
methacrylate copolymer E 5 Polyvinyl acetal diethyl aminoacetate 5 Methacrylicacid copolymer S

Sodium caseinate 5 5
Sodium lauryl sulfate 10 10 10 10 10 10 10 10
Magnesium stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 (100 |100 |100 |100 {100 |100 |100
[0247]

(Examples 451 to 453)
For the Examples 451 to 453, preparation was carried out by using
hydrochloride salt crystal of the Compound F6-20 according to dry production method
5  using agate mortar and pestle with the formula shown in Table 42. The Comparative
example 31 was prepared by mixing hydrochloride salt crystal of the Compound F6-20
with lactose.
Effect of SLS, polyoxyethylene (105) polyoxypropylene (5) glycol, and
poly(sodium 4-styrene sulfonate) on the solubility of the Compound F6-20
10  hydrochloride salt crystal was determined. As a result, as it is shown in FIG. 26, it was
evident that the solubility of the Compound F6-20 hydrochloride salt crystal is
improved by addition of SLS and poly(sodium 4-styrene sulfonate). It was also
evident that the initial solubility of the Compound F6-20 hydrochloride salt crystal is
improved by addition of polyoxyethylene (105) polyoxypropylene (5) glycol.
15 As for the poly(sodium 4-styrene sulfonate), the compound from Sigma

Chemical Company was used (i.e., product number 243051).

[0248]
Table 42
Example 451 Example 452 Example 453
Compound F6-
10.8% 10.8% 10.8%
20 hydrochloride salt crystal
Lactose hydrate 79.2% 79.2% 79.2%
Sodium lauryl sulfate 10.0% 0.0% 0.0%
Polyoxyethylene (105) polyoxyp
0.0% 10.0% 0.0%
ropylene (5) glycol
Poly(sodium 4-styrene sulfonate) | 0.0% 0.0% 10.0%
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5 Hydroxypropylmethyl celluloseacetate succinate 5 Sod um lauryl sulfate 10 10 10 10 10 10 10 10
Magnesium stearate 0.5 0.50.50.50.50.5 0.5 0.5 Total 100 100 100 100 100 100 100 100 [0246] Table
41 Component name Mixing ratio (%) F17 F18

Total 100.0% 100.0% 100.0%
[0249]
(Examples 454 to 457)

With the Examples 454 to 457 shown in Table 43, the effect of a combination of
SLS and polyoxyethylene (105) polyoxypropylene (5) glycol on the solubility of the
5  Compound F6-20 hydrochloride salt crystal was determined. As a result, as it is
shown in FIG. 27, it was evident that the solubility of the Compound F6-20
hydrochloride salt crystal improved by SLS is further enhanced by adding at least 1%
of polyoxyethylene (105) polyoxypropylene (5) glycol to the formulation, especially in
the early phase.

10  [0250]
Table 43
Example 454 | Example 455 | Example 456 | Example 457
Compound F6-
10.8% 10.8% 10.8% 10.8%
20 hydrochloride salt crystal
Lactose hydrate 84.2% 83.2% 81.7% 74.2%
Sodium lauryl sulfate 5.0% 5.0% 5.0% 5.0%
Polyoxyethylene (105) polyoxypr
0.0% 1.0% 2.5% 10.0%
opylene (5) glycol
Total 100.0% 100.0% 100.0% 100.0%
[0251]
(Examples 458 to 460)

With the Examples 458 to 460 shown in Table 44, the effect of a combination of
15  SLS and poly(sodium 4-styrene sulfonate) on the solubility of the Compound F6-20
hydrochloride salt crystal was determined. As a result, as it is shown in FIG. 28, it was
evident that the effect of improving the solubility of the Compound F6-20 hydrochloride
salt crystal by SLS is further enhanced depending on the additive amount of
poly(sodium 4-styrene sulfonate).
20 As for the poly(sodium 4-styrene sulfonate), the compound from Sigma
Chemical Company was used (i.e., product number 243051).
[0252]
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F19 F20 F21 F22 F23 F24 CompoundB4-8L- tartrate salt 20 20 20 20 Compound F6-17 citrate salt
20 20 20 20 Lactose hydrate 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5 Microcrystalline cellulose 15 15 15
15 15 15 15 15 Sodium glycolate starch 333333 3

Table 44

Example 458 | Example 459 | Example 460
Compound F6-

10.8% 10.8% 10.8%
20 hydrochloride salt crystal
Lactose hydrate 83.2% 81.7% 74.2%
Sodium lauryl sulfate 5.0% 5.0% 5.0%
Poly(sodium 4-styrene sulfonate) | 1.0% 2.5% 10.0%
Total 100.0% 100.0% 100.0%

[0253]
(Examples 461 to 465)

With the Examples 461 to 465 shown in Table 45, the effect of a combination of

5  SLS, polyoxyethylene (105) polyoxypropylene (5) glycol, and poly(sodium 4-styrene
sulfonate) on the solubility of the Compound F6-20 hydrochloride salt crystal was
determined. As a result, as it is shown in FIG. 29, it was evident that the solubility of
the Compound F6-20 hydrochloride salt crystal is improved by the combination of SLS,
polyoxyethylene (105) polyoxypropylene (5) glycol, and poly(sodium 4-styrene
10  sulfonate).
As for the poly(sodium 4-styrene sulfonate), the compound from Sigma

Chemical Company was used (i.e., product number 243051).

[0254]
Table 45

Example 461 | Example 462 | Example 463 | Example 464 | Example 465
Compound F6-

16.5% 16.5% 16.5% 16.5% 16.5%
20 hydrochloride salt crystal
Lactose hydrate 52.0% 44.3% 40.5% 21.2% 2.0%
Microcrystalline cellulose 20.0% 20.0% 20.0% 20.0% 20.0%
Sodium glycolate starch 6.0% 6.0% 6.0% 6.0% 6.0%
Hydroxy propyl cellulose 5.0% 5.0% 5.0% 5.0% 5.0%
Sodium lauryl sulfate 0.0% 7.7% 0.0% 0.0% 7.7%
Polyoxyethylene (105) polyoxy | 0.0% 0.0% 11.5% 0.0% 11.5%
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3 Hydroxypropyl cellulose 5 5 Hydroxypropylmethyl cellulose 5 5 Methyl cellulose 5 5 Sodium
caseinate 5 5 Sodium lauryl sulfate 10 10 10 10 10 10 10 10 Magnesium stearate 0.5 0.5

propylene (5) glycol

Poly(sodium 4-

0.0% 0.0% 0.0% 30.8% 30.8%
styrene sulfonate)
Magnesium stearate 0.5% 0.5% 0.5% 0.5% 0.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%

[0255]
(Examples 466 and 467)
With the Examples 466 and 467 shown in Table 46, the effect of the amount of

SLS on the solubility of the formulation of the Compound F6-20 hydrochloride salt

5  crystal containing polyoxyethylene (105) polyoxypropylene (5) glycol and poly(sodium
4-styrene sulfonate) was determined. As a result, as it is shown in FIG. 30, it was
evident that the solubility of the formulation of the Compound F6-20 hydrochloride salt
crystal containing polyoxyethylene (105) polyoxypropylene (5) glycol and poly(sodium
4-styrene sulfonate) remained the same even when the amount of SLS was cut to half.

10 As for the poly(sodium 4-styrene sulfonate), the compound from Sigma

Chemical Company was used (i.e., product number 243051).

[0256]
Table 46

Example 466 | Example 467
Compound F6-20 hydrochloride salt crystal 16.5% 16.5%
Lactose hydrate 27.3% 31.2%
Microcrystalline cellulose 20.0% 20.0%
Sodium glycolate starch 6.0% 6.0%
Hydroxy propyl cellulose 5.0% 5.0%
Sodium lauryl sulfate 7.7% 3.8%
Polyoxyethylene (105) polyoxypropylene (5) glycol 1.5% 1.5%
Poly(sodium 4-styrene sulfonate) 15.4% 15.4%
Magnesium stearate 0.5% 0.5%
Total 100.0% 100.0%
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0.50.50.50.50.50.5 Total 100 100 100 100 100 100 100 100 [0247] (Examples 451 to 453) For the
Examples 451 to 453, preparation was carried out by using hydrochloride salt crystal of the Compound
F6-20 according to dry production method 5 using agate mortar and pestle with the formula shown in
Table 42. The Comparative example 31 was prepared by mixing hydrochloride salt crystal of the
Compound F6-20 with lactose. Effect of SLS, polyoxyethylene (105) polyoxypropylene (5) glycol, and
poly(sodium 4-styrene sulfonate) on the solubility of the Compound F6-20 10hydrochloride salt crystal
was determined. As a result, as it is shown in FIGCI26[MSas evident that the solubility of the Compound
F6-20 hydrocherIJ@'%1 > spft crystal is improved by addition of SLS and poly(sodium 4-styrene sulfonate). It
was also evident that the initial solubility of the Compound F6-20 hydrochloride salt crystal is improved by

addition of polyoxyethylesen(ROSYpolyoRrpproyleraiSilycebreSA dobrhépdipissdiu 4 styrene

sulfonate), the campaLng fran.igmaiChericalGompanuwasiysed (i.e., product number 243051).
[0248] Table 42 Example 451 Example 452 Example 453 Compound F6- 20 hydrochloride salt crystal

10.8% 10.8% 10.8% Lactose hydrat&%9.2% 7972% 79.2% Sodium lauryl sulfate 10.0% 0.0% 0.0%

(5) gl Aqol 0.0%810.0% 0.0% Poly(sodium 4-styrene sulfonate)

0.0% R4 \\\AB/
\A4 |
Y 2 AS
R3.~—A3\ }E\m ~ge (D
2 1
/A A\ O R‘I 0
5 R? R
[wherein,

AL A% A AT AT AR A’ and A all represent C, or any one of A2, A’ A*, A7, A¥ and
A’ represents N (with the proviso that, when it represents N, no substituent group exists
therefor) and the remainings represent C;
10 A’ is selected from NR®, O and S;

R' and R'” each independently represent [1] a hydrogen atom, [2] a cyano group, [3]

a halogen atom or [4] a 4- to 10-membered heterocycloalkyl group which may be substituted by
4- to 10-membered heterocycloalkyl group(s);

R’ is selected from the group consisting of:

15 (1) a hydrogen atom,
(2) a Cy5 alkyl group,
(3) a C,5 alkenyl group,
(4) a C,5 alkynyl group,
(5) a cyano group,
20 (6) a halogen atom,
(7) a (Cyg alkyl) y-amino group which may be substituted by C;_g alkylsulfonyl
group(s),
m2: 0~2, and
(8) a nitro group;

25
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0.0% 10.0% Total100.0%100.0%100.0% [0249] (Examples 454 to 457) With the Examples 454 to 457
shown in Table 43, the effect of a combination of SLS and polyoxyethylene (105) polyoxypropylene (5)
glycol on the solubility of the 5Compound F6-20 hydrochloride salt crystal was determined. As a result, as
it is shown in FIG 27, it was evident that the solubility of the Compound F6-20 hydrochloride salt crystal
improved by SLS is further enhanced by adding at least 1% of polyoxyethylene (105) polyoxypropylene
(5) glycol to the formulation, espeC|aIIy in the early phase 10[0250] Table 43 Example 454 Example 455
Example 456 Example BS5¥ s@eteddtimg thé L) joefde salt crystal 10.8% 10.8% 10.8% 10.8%
Lactose hydrate 84.2% %31?06{9 %gﬁ7% 74 2% Sodlum Iauryl sulfate 5.0% 5.0% 5.0% 5.0%
Polyoxyethylene (105) polyoxypr opylene (5) glycol 0.0% 1.0% 2.5% 10.0% Total 100.0% 100.0%
100.0% 100.0% [0251PEXamples®8s w1460y \Vikth bhie=x{amplestss ton60 SHdvwhox Table 44, the
effect of a combination,ef:}esSLaandRely{sodium 4-styrene sulfonate) on the solubility of the Compound
F6-20 hydrochloride salt crystal was determined. As a result, as it is shown in FIG. 28, it was evident that
the effect of improving ‘thé SoluBillt 3Pthe Compound F6-20 hydrochloride salt crystal by SLS is further
enhanced depending qm the additive, amount of

(5) a Cy5 alkanoyl group which may be substituted by Cq_ o aryl group(s),
(6) a (C1-8 alkyl)p3,-aminocarbonyl group which may be substituted by one or
more R3A,
10 R**: [1] a Ce.10 aryl group, [2] a C,s alkoxy group, [3] a 5- to 14-membered
heteroaryl group, or [4] a Ce_19 arylsulfonyl group,
m3a: 0~2,
(7) a hydroxycarbonyl group,
(8) a C_g alkoxycarbonyl group which may be substituted by [1] hydroxy group(s) or
15 [2] Cs alkoxy group(s),
(9) a halogen atom,
(10) a (Cyg alkyl)3p-amino group which may be substituted by Ce._1o aryl group(s),
m3b: 0~2,
(11) a C, 5 alkylcarbonyl (Cy_g alkyl) amino group which may be substituted by [1] Cq.
20 10 aryl group(s) or [2] Cq.19 aryloxy group(s),
(12) a Cg.o arylcarbonyl (Cy.g alkyl) amino group which may be substituted by C_g
alkyl group(s) which may be substituted by halogen atom(s),
(13) a (C,s alkyl)y3.--aminocarbonyl (Cyg alkyl) amino group which may be substituted
by Ce.10 aryl group(s),
25 m3c: 0~2,
(14) a nitro group,
(15) a hydroxy group,
(16) a C,_5 alkoxy group which may be substituted by one or more R*®,
R*®: [1] a hydroxy group, [2] a C,.5 alkoxy group, [3] a Ce.1o aryl (Co.s alkyl)
30  aminocarbonyl group, [4] a (C,s alkyl)3¢.amino group, or [5] a halogen atom,

m3d: 0~2,
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poly(sodium 4-styrene sulfonate). 20As for the poly(sodium 4-styrene sulfonate), the compound from
Sigma Chemical Company was used (i.e., product number 243051). [0252] Table 44 Example 458
Example 459 Example 460 Compound F6- 20 hydrochloride salt crystal 10.8% 10.8% 10.8% Lactose
hydrate 83.2% 81.7% 74.2% Sodium lauryl sulfate 5.0% 5.0% 5.0% Poly(sodium 4-styrene sulfonate)
1.0% 2.5% 10.0% Total 100.0% 100.0% 100.0% [0253] (Examples 461 to 465) With the Examples 461 to
465 shown in Table 45, the effect of a combination of 5SLS, polyoxyethylene (105) polyoxypropylene (5)
glycol, and poly(sodiurtl 3-styrerié-sutfbratérervthdostilbilityrafithe Compound F6-20 hydrochloride salt

crystal was determineq1 sa result, as, g};ﬁhsppe?ggpyliglx%%u&& it was gvident that the solubility of the
Compound F6-20 hydrochloride salt crystal is improved by the combination of SLS, polyoxyethylene (105)

polyoxypropylene (5) gybsl(@ndlpdly(stuinsidostpene 10suifgnate o easbiviuhe pdly(sodium 4-styrene
sulfonate), the gampound from Sigma Chemical Company was used (i.e., product number 243051).
[0254] Table 45 Example 461 Example 462 Example 463 Example 464 Example 465 Compound F6- 20
hydrochloride salt cryst2P16/5%

(20) a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group,
(21) a C,g alkylsulfonyloxy group which may be substituted by halogen atom(s),
(22) a C, g alkylthio group,
(23) a Cyg alkylsulfonyl group which may be substituted by Cs 1 aryl group(s),
10 (24) a 5- to 14-membered heteroaryl group which may be substituted by C, g alkyl
group(s) which may be substituted by C,_g alkoxy group(s),
(25) a C,g alkoxycarbonyl (Cy_g alkyl) amino group which may be substituted by C,_g
alkoxy group(s),
(26) a Cg.1g aryloxycarbonyl (Cy.s alkyl) amino group which may be substituted by C, g
15  alkyl group(s) which may be substituted by halogen atom(s),
(27) a Cg.1p aryl (Cy5 alkyl) aminocarbonyl (Cy s alkyl) amino group which may be
substituted by one or more R,
R*“: [1] a C,.5 alkyl group which may be substituted by halogen atom(s), or [2] a C,.g
alkoxy group,
20 (28) a C;¢ cycloalkyl (Cys alkyl) aminocarbonyloxy group, and
(29) a Cgo aryl (Cyg alkyl) aminocarbonyloxy group which may be substituted by
substituent group(s) selected from the group consisting of [1] a Cy_g alkyl group and [2] a C

alkoxy group;

25 R* is selected from the group consisting of:

(1) a hydrogen atom,
(2) a C, 5 alkyl group which may be substituted by halogen atom(s),
(3) a C,5 alkenyl group,
(4) a Cy5 alkynyl group,
30 (5) a Cs5 cycloalkyl group,
(6) a cyano group,
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16.5% 16.5% 16.5% 16.5% Lactose hydrate 52.0% 44.3% 40.5% 21.2% 2.0% Microcrystalline cellulose
20.0% 20.0% 20.0% 20.0% 20.0% Sodium glycolate starch 6.0% 6.0% 6.0% 6.0% 6.0% Hydroxy propy!
cellulose 5.0% 5.0% 5.0% 5.0% 5.0% Sodium lauryl sulfate 0.0% 7.7% 0.0% 0.0% 7.7% Polyoxyethylene
(105) polyoxy 0.0% 0.0% 11.5% 0.0% 11.5% propylene (5) glycol  Poly(sodium 4- styrene sulfonate)
0.0% 0.0% 0.0%
(7) an aminocarbonyl group,
(8) a (C,5 alkyl)ma,-aminocarbonyl group,
mda: 1~2,
(9) a hydroxycarbonyl group,
5 (10) a C,_g alkoxycarbonyl group,
(11) a halogen atom,
(12) a (C, s alkyl)ap- amino group,
m4b: 0~2,
(13) a hydroxy group, and
10 (14) a C,_g alkoxy group which may be substituted by hydroxy group(s);

R’ is selected from the group consisting of:

(1) a hydrogen atom,
(2) a C, alkyl group which may be substituted by one or more R**,
15 R**: [1] a hydroxycarbonyl group, [2] a C,_s alkoxycarbonyl group, [3] a hydroxy
group, [4] a C,_g alkoxy group, [5] a (C,_g alkyl),s-amino group, [6] a Cq.1 aryl group, or [7] a
C,_s alkylthio group,
m5: 0~2,
(3) a C,5 alkenyl group,
20 (4) a C,5 alkynyl group,
(5) a Cs5 cycloalkyl group, and
(6) a Cyg alkylsulfonyl group;

R® and R® are each independently selected from the gsroup consisting of:

25 (1) a C,5 alkyl group which may be substituted by halogen atom(s),
(2) a C,5 alkenyl group, and
(3) a C,5 alkynyl group; or
R®and R are taken together with the carbon atoms to which they are bound to form:
(4) a C;5 cycloalkyl group, or
30 (5) a 4- to 10-membered heterocycloalkyl group which may be substituted by C, g alkyl
Ce.10 aryl sulfonyl group(s) which may be substituted by C, g alkyl group(s);
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30.8% 30.8% Magnesium stearate 0.5% 0.5% 0.5% 0.5% 0.5% Total 100.0% 100.0% 100.0% 100.0%
100.0% [0255] (Examples 466 and 467) With the Examples 466 and 467 shown in Table 46, the effect of
the amount of SLS on the solubility of the formulation of the Compound F6-20 hydrochloride salt 5crystal
containing polyoxyethylene (105) polyoxypropylene (5) glycol and poly(sodium 4-styrene sulfonate) was
determined. As a result, as it is shown in FIG. 30, it was evident that the solubility of the formulation of the
Compound F6-20 hydrochloride salt crystal containing polyoxyethylene (105) polyoxypropylene (5) glycol
and poly(sodium 4-styrene sulfonate) remained the same even when the amount of SLS was cut to half

10As for the poly(sodiym. 4 sﬁ%‘%@ﬁo%@en%% Ehgs]ggnr_g%g)und from Sigma Chemical Company was used
(i.e., product number able xample 466 Example 467 Compound F6-20
hydrochlorlde salt crysthl 18/ 898<165% Lactose hydrate 27.3% 31.2% Microcrystallme cellulose 20.0%

20.0% Sodium glycolat %gtﬁaqggef;}aqoﬁ 6.0% Hydroxy propyl cellulose 5.0% 5.0% Sodium lauryl sulfate

7.7% 3.8% Polyoxyethylene (105) polyoxypropylene (5) %ycol 1.5% 1.5% Poly lgggdlum 4-styrene
sulfonate) $5.49% 3) a C,_g alkoxy group which may be substituted by one or more

R’ [1] a (C\.s alkyl)m7.-amino group, [2] a hydroxy, [3] a 4- to 10-memberd
heterocycloalkyl group which may be substituted by C_g alkyl group(s),
m7a: 0~2,
(4) a Cy5 alkylsulfonyl group,
10 (5) a nitro group, and

(6) a hydroxyl group;

R® is selected from the group consisting of:

(1) a hydrogen atom,
15 (2) a C\_g alkyl group which may be substituted by one or more R**,
R*: [1] a 4- to 10-membered heterocycloalkyl group which may be substituted by one
or more R**', [2] a (C,_g alkyl)ms.- amino group which may be substituted by a halogen atom, or
[3] a hydroxy group,
m8a:0~2,
20 R*!: [1]a C, alkyl group, [2] a C,.s alkylsulfonyl group, [3] a (Cy.s alkyl)mss-
aminosulfonyl group, [4] an oxo group, [5] a C,_g alkoxycarbonyl, or [6] a C,_g alkoxycarbonyl
(Co.g alkyl) aminosulfonyl,
m&b: 0~2,
(3) a C,5 alkenyl group,
25 (4) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more RgB,
R*®:
<1> a C, 5 alkyl group which may be substituted by one or more R*',
<2>a C,4 alkeynyl group,
30  <3>a(C,galkynyl group,
<4> a Cs 4 cycloalkyl group which may be substituted by [1] cyano group(s) or [2] C,_g alkyl
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15.4% Magnesium stearate 0.5% 0.5% Total 100.0% 100.0% CLAIMS [Claim 1] A composition
comprising a substance represented by the Formula (I), a pharmaceutically acceptable carrier, and a
dissolution aid, 5 (I) [wherein, Al, A2, A3, A4, A7, As, A9 and Al all represent C, or any one of A2,
A3, A4, A7, As and A9 represents N (with the proviso that, when it represents N, no substituent group
exists therefor) and the remainings represent C; 10A5 is selected from NR5, 0 and S; Rl and R"
each independently represent [1] a hydrogen atom, [2] a cyano group, [3] a halogen atom or [4] a 4- to
10-membered heteroeycloalkyl group which may be substituted by 4- to 10-membered heterocycloalkyl

group(s); R2 issglegted frgm the.aroup. coNSising Of Aol RAvdrogen aiem &) @ Gh&atkyl group, (3) a
C2.8 alkenyl group, (4) a C2.8 alkyllyl group, (5) a cyano group, 20(6) a halogen atom, (7) a (C1.8 alkyl)

", 2-amino group whichsasgbersubstitthatnle S8 akd Asufbmigeupes)) wigctalioaribe(8) a nitro group;

25 R3is selec QMG PEPHR LENSIRUAPR Hfup and (41 & hyglieg 1, (2) a C1.8 alkyl group
which may be s%%gitutéd b%/) [1?ﬁalogen atggl;(s ,a[n2] %édroxy%rrouﬁpy(\s or [3] C1.8 alkoxy group(s), 5(3) a

C6.10 aryl group!” 2 C-{@F X N8 G E5UB; (5) a C1.5 alkanoyl group which may be substituted by C6.10
aryl group(s), <g> @), adGls@alkyamia-aminocarbonyl group which may be substituted by one or more
R3A, 10R3A: [1! 206 10 aryl rOI#), 2] a Cl:l 0 allkoxy group, [3] a 5- to 14-membered heteroaryl group,
or [4] a C6_10 aryl&urghit g8l shaasoay sy iiatfsxycarbonyl group, (8) a C1.5 alkoxycarbonyl
group which may beasubstituigd by [1] hydroxy group(s) or 15[2] C1.8 alkoxy group(s), (9) a halogen
atom, (1O)<'ch(>Clc.8aagl%g1§b-amino group which may be substituted by C6.10 aryl group(s), m3b: 0-2,
(11)acC18 aIkyIcarSoW’l ( X3 alkyl) amino group which may be substituted by [1] C6. 2010 aryl group(s)
or [2] C6.10 aryioxy gfoupiehoy! groyd 21iah@e:1&: aryitatbdmyb{Co.8@i®/| amino group which may be

substituted by Qll'§> a C;_g cycloalkylcarbonyl group,
<14> a (C,_g alkyl)s.-aminosulfonyl group,
<15> a C,g alkylsulfonyl (Cy_g alkyl) amino group,
<16> a (C,.g alkyl)msq-amino group which may be substituted by one or more R*®*,
15  <17> ahydroxy group,
<18> a (C,g alkyl)mg.-aminocarbonyl group, or
<19> a C_galkoxycarbonyl (Cy_g alkyl) amino group
m8c: 0~2
m8d: 0~2
20 m8e: 0~2
R®': [1] a C5 cycloalkyl group, [2] a hydroxy group, or [3] a C,_s alkoxy group(s) ,
R [1] a halogen atom, [2] a C,_g alkyl group, [3] an oxo group, [4] a hydroxy group,
or [5] a deuterium atom,
R*™: a (C, g alkyl)ys-amino group,
25 m8f: 0~2,
R**: [1] a Cy5 cycloalkyl group, or [2] a hydroxy group,
(5) a 5- to 14-membered heteroaryl group which may be substituted by a C,_g alkyl
group,
(6) a (C.s alkyl)mgg-aminocarbonyl group which may be substituted by one or more R,
30 m8g: 0~2,

R*:[1] a hydroxy group, [2] a (C,.s alkyl)nss-amino group which may be substituted by
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alkyl group(s) which may be substituted by halogen atom(s), (13) a (C1.8 alkyl)30-aminocarbonyl
(C0.8 alkyl) amino group which may be substituted by C6.10 aryl group(s), 25m3c: 0-2, (14) a nitro
group, (15) a hydroxy group, (16) a C1.8 alkoxy group which may be substituted by one or more
R3B, R3B: [1] a hydroxy group, [2] a C1.8 alkoxy group, [3] a C6-10 aryl (C0.8 alkyl) 30am nocarbonyl
group, [4] a (C1.8 alkyl)d.amino group, or [5] a halogen atom, m3d: 0-2, (17) a 4- to 10-membered
heterocycloalkyloxy group, (18) a 5- to 14-membered heteroaryloxy group, (19) a (C1.5
alkyl)",3,-aminogé@sbonyl expgspirauddiShomby doeus ubstitieof bY~G6C10 diryl) greup(snbm8e: 0-2, (20) a

4 to 10-membereg niogen- cANfaIniNgNEISrocclQalkHiGAORY JTaHR oy £2318,Clg allyisulfonyloxy
group which may be substituted by halogen atom(s), (22) a Chg aﬁ<ylthio group, (23)a Ci.g

alkylsulfony! grétyosttithnmdy-bekslibstirgtedoby @eund daf grelipis)ongl(29ym 3-#d11%4-membered

heteroaryl groupwhich,mayiRe substitutec by -9 3lkyk greup(s) which may be substituted by Ci.g alkoxy
group(s), (25) a Chg alkoxycarbonyl (Cm alkyl) amino group which may be substituted by Ci.g alkoxy

group(s), > (26) a @86 ryloxycarbonyl (Cm alkyl) amino group which may be substituted by Ci.g
15alkyl group(s) which may: bexsubstituted by halogen atom(s), (27) a C6.10 aryl (Cm alkyl)
aminocarbonyl (Cm alkyl) aming group which may be substituted by one or more R3¢ R3c: [1] a Ci.g

alkyl group which may' asﬁ]Bosmiﬁ‘@@tl??ﬁ3?&@%*5%5%&“‘6?1@1)ﬁ'@ﬂﬁc"gﬁ?&w&?‘@uﬁ}fiﬁl‘b%) a C3.g
cycloalkyl (Cm adkyhsamidogastaamyloiy, group, and (29) a C6.10 aryl (Cm alkyl) aminocarbonyloxy

group which may be s %sti uted by substituent group(s) selected from the aroup consisting of [1] a Ci.g
Syl aroup and 2] 2 Gk ar e ST TS S s i B R RAnd (1
hydrogen &tom @) ta Gls@wdiylvgroup whidh may be substituted by halogen atom(s), (3) a C2.g alkenyl

group,  (4) 2 C2.5 alkyny group, 30(5) G ey sloalkl teypo Ol agyeno grup, (1) an

aminocarbonyl group, (8) a (C1.8 alkyenaraminocarbonyl group, m4a: 1-2, (9) a hydroxycarbonyl group,
5(10) a C1.8 alkydpeasemylgrotip; ARty aftralcgem-aidi 2@ 2)a ot amyeyretd- amino group, m4b: 0-2,

(13) a hydroxy group, amd. 101 &leR @ kaXy] roURMRICR Mgy be substituted by hydroxy group(s); RS
is selected from the group consisting of: (1) a hydrogen atom, (2) a C1.8 alkyl group which may

be substituted by one 6P MBS RSAPIBREAT1] a hydroxycarbonyl group, [2] a C1.8 alkoxycarbonyl
group, [3] zehydroxy graups {4} aiclyd@lkaxygioupsaibhiey(@dud ahkyH baamino giiouppi6] a C6.10 aryl
group, or [7] a %LdrSO)gyllg(l)Hy&group,
(11) a halogen atom,
(12) a (C,.s alkyl)msj-amino group which may be substituted by one or more R
m8j: 0~2,
20 R™.: [1] a hydroxy group, or [2] a 4- to 10-membered heterocycloalkyl group,
(13) a hydroxyl group,
(14) a C,5 alkoxy group which may be substituted by one or more R,
R
<1> a hydroxy group,
25  <2>halogen atom,
<3> a hydroxycarbonyl group,
<4> a C,g alkoxycarbonyl group,
<5>a 4- to 10-membered nitrogen-containing heterocycloalkylcarbonyl group which may be
substituted by one or more R**",
30 <6> a (C,g alkyl)mski-amino group which may be substituted by one or more ngz’

m8kl: 0~2,
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m5: 0-2, (3) a C2.8 alkenyl group, 20(4) a C2.8 alkynyl group, (5) a C3.8 cycloalkyl group, and
(6) a C1.8 alkylsulfonyl group; R6 and R6' are each independently selected from the proup
consistinp of: 25(1) a C1.8 alkyl group which may be substituted by halogen atom(s), (2) a C2.8 alkenyl
group, and (3) a C2.8 alkynyl group; or R6 and R6' are taken together with the carbon atoms to which
they are bound to form: (4) a C3.8 cycloalkyl group, or 30(5) a 4- to 10-membered heterocycloalkyl group
which may be substituted by C1.8 alkyl C6-10 aryl sulfonyl group(s) which may be substituted by C1.8
alkyl group(s); R7 isiseléotednfror theegryulpadongistingtofh may be suptitardiyigrogen atonR’™, (2) a
halogen atom, Q@)a%ggﬁrﬁiﬁ%)é%cgﬁgt%%a%m ljgulipay be substituted by one or more R7A, R7A: [1] a
(C1_8 alkyl)roaramino group, [2] a hydroxy, [3] a 4- to 10-memberd heterocycloalkyl group which may be

SE

substituted by C1> 8 @lkytllgrbup(snimyabqa) ar@igaikyisulferybgiiotsp P10 panmittdigroup, and (6) a
hydroxyl group; R8 is selggted from the group consisting of: (1) a hydrogen atom, 15(2) a Ci.g alkyl group
which may be substituted by one or more R", R" [1] a 4- to 10-membered heterocycloalkyl group
which may be stl¥stitGted BB RE 8 HRFERER TP HITED 8 4 IR °8 R amino group which may be
substituted by a-halagen atomioakd3d),a hydroxy group, m8a:0-2, 20Raid: [1] a Ci.g alkyl group, [2] a Ci.g
alkylsulfonyl group, [Bé a(C15 glk [)8b- aminosulfonyl group, [4] an oxo group, [5] a Ci.g alkoxycarbonyl,
or [6] aCs alkoxyga?bdm‘?i%ﬁ% 5‘1%3505%inosulfonyl, m8b: 0-2, (3) a C2.g alkenyl group, 25(4) a 4- to
10-membered heterecycloatkylfgiguponhlich may be substituted by one or more R8B, R8B: <1> a Ci.g
alkyl group which may he substituted by one or more R8BI, <2> a C2.g alkeynyl group, 30<3> a C2.5
alkynyl group, <4> a C3.g cycloalkyl group which may be substituted by [1] cyano group(s) or [2] C1.5
alkyl group(s), <b>a & 4-atbo1B-arpembered heterocycloalkyl group which may be substituted by one or
more R8B2, <62,a {-1.9,alkaxy,grgup which may be substituted by substituent group(s) selected from the
group consisting of [11 a Ci.g alkoxy group and [2] a C3.8 cycloalkyl group, 5<7> a C 1.g alkoxycarbonyl
group, <8> a Ci:g alkylstiifgiyfgro g 29> a 5- to 14-membered heteroarylsulfonyl group, <10> an oxo

group, <11> a cyanqa@redpilQsian e adkanoyl group which may be substituted by one or more
R8B3, <13> a Cm cycloalkylcarbonyl group, <14> a (C1.8 alkyl)80-aminosulfonyl group, <15>a C 1.9

alkylsulfonyl (C0.8 alkyl)4Hin grdup,
15  <5>a4-to 10-membered heterocycloalkyl group,

REE2.
<1> a hydroxy group,
<2>a C, g alkoxycarbonyl group which may be substituted by halogen atom(s),
<3>a C; 4 cycloalkyl group which may be substituted by C,_g alkyl group(s) which may be
20  substituted by hydroxy group(s),
<4> a C, g alkanoyl group which may be substituted by substituent group(s) selected from the
group consisting of [1] a (C,_g alkyl),sk4-amino group and [2] a halogen atom(s),
m8k4: 0~2,
<5> a (Cy.g alkyl)mgs-aminocarbonyl group,
25 m&k5: 0~2,
<6> a C,¢ alkylsulfonyl group,
<7> a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl group which may be
substituted by C,_g alkyl group(s),
<8> a (C,s alkyl)nse-aminosulfonyl group which may be substituted by C;_g alkoxycarbonyl
30  group(s),
m8k6: 0~2, or
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<16> a (C1.8 alkyl)8d-amino group which may be substituted by one or more R8B4, 15<17> a hydroxy
group, <18> a (C1.8 alkyl)",8,-aminocarbony! group, or <19> a C 1.g alkoxycarbonyl! (C0.8 alkyl) amino
group m8c: 0-2 m8d: 0-2 20m8e: 0-2 Rash [1] a Cm cycloalkyl group, [2] a hydroxy group, or [3] a
Ci.g alkoxy group(s) R8B2: [1] a halogen atom, [2] a C 1.g alkyl group, [3] an oxo group, [4] a hydroxy
group, or [5] a deuterium atom, R8B3: a (C1.8 alkyl)8ramino group, 25m8f: 0-2, R8B4: [1] a Cm cycloalkyl
group, or [2] a hydroxy group, (5) a 5- to 14-membered heteroaryl group which may be substituted
by a Ci.g alkyl group, R**:  (6) a (C1.8 alkyl)",8g-am nocarbonyl group which may be substituted by
O ot e ST SoR eI AN R SRR ) SR AANBRTARIpRIRYR WHIEH may be
substituted by substltuent group(s) selected rom the group consisting of <I> a (C1.8nosulfonyl group,
<2> a C1.8 alkygtsiftng Prblagyessyecur 8rdlkdryoarBongirbradpaadwd> a Ci-s alkoxycarbonyl(C0.8
alkyl) aminosulfony] grgg@yﬁ}@,&‘g }gﬁlg,ulfonyl group, or [4] a Ci.g alkoxy group which may be
substituted by a hydroxy group, 5m8h: 0-2, m8i: 0-2, (7) a 4- to 10-membered heterocycloalkyl (C0.8
alkyl) amindcarbdnyPYFEw) S¥Hith may be substituted by oxo group(s), (8) a 4- to 10-membered
nitrogen-contairing: heteseeyalgalkylsarbonyl group which 10may be substituted by one or more R8D,
R8D: [I] a Ci.g alk;/I %ro which may be substituted by one or more R8D1, [2] a hydroxy group, [3] a C1.8
alkylsulfonyl grodp *Sr 14T E £8"ikoxycarbonyl group, R8DI: [I] a hydroxy group, or [2] a C1.8 alkoxy
group, (9) aﬁhydmwb&ryhﬁmyhg@um 15(10) a Co.g alkoxy (C0.8 alkyl) aminocarbonyl group which
may be substltug%d ha/lg %)é%o% &%ﬁ) (11) a halogen atom, (12) a (C1.8 alkyl)8,-amino group which
may be substltutedaby bne’or more” '1, m8j: 0-2, 20R811: [I] a hydroxy group, or [2] a 4- to
10-membeéred I‘Fé?e@tcﬁ@yct@ezﬂl)@eksgmupu(fb@ségry@iroxyl group, (14) a C1.8 alkoxy group which may be
substituted by one or mqre, R8E, R8E: <1> a hydroxy group, 25<2> halogen atom, <3> a hydroxycarbonyl
group, <4> a Ci.g alkoxycarbonyl group, <5> a 4- to 10-membered nitrogen-containing
heterocycloalkyfearberyilkteupaitichiiaipde s sstititd by erevsrrigie RSEI, 30<6> a (C1.8
alkyl)ski-amino greug, whichmpay be substituted by one or more R8E2, m8k1: 0-2, <7>a 4-to
10-membered heterocycloalkyl roup which may be substituted by one or more R8E3, <8> a 5- to
14-membered hétgrdarit Grot! 5’539 heteEoryS ARy By B A AP BRSO b U E?‘F‘?ﬁay be substituted
by one or more dRBK6) m&fax@aa th<dOp aoﬁhl.glﬁlé@m gmuplwhughgmay lheasuhstituted by one or more
R8E7, <11> a ng alk thl roup, é?éa 1%, If|n group, <13> a Ci.g alkylsulfonyl group, 10<1>
aCig alkoxycar gro 05p> an yﬁ gro > a Ci.g alkylsulfonyl group, <4>a (C1.8
alky1)8k3-aminosulfatiy/l group, m8k3: 0-2, or

<1>a C, alkenylcarbonyloxy group,
<2> a hydroxy group,
20  <3>acyano group,
<4> a (C,g alkyl)msko-amino group which may be substituted by hydroxy group(s)
m8k9: 0~2,
<5>a C,g alkoxy group which may be substituted by hydroxy group(s),
<6> a C,g alkylcarbonyloxy group,
25  <7>a4-to 10-membered heterocycloalkyl group which may be substituted by C, g alkyl
group(s), or
<8>a 5- to 14-membered heteroaryl group,
R*:
<1> a hydroxy group, or
30  <2>a(C,galkoxy group which may be substituted by hydroxy group(s),

(15) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by one

187



15<5> a 4- to 10-membered heterocycloalkyl group, R8E2: <1> a hydroxy group, <2> a Ci.g
alkoxycarbonyl group which may be substituted by halogen atom(s), <3> a Cm cycloalkyl group which
may be substituted by Ci.g alkyl group(s) which may be 20substituted by hydroxy group(s), <4> a Ci.g
alkanoyl group which may be substituted by substituent group(s) selected from the group consisting of [1]
a (C1.8 alkyl)8k4-amino group and [2] a halogen atom(s), m8k4: 0-2, <5> a (C1.8
alkyl)8k5-aminocarbonyl group, 25m8k5: 0-2, <6> a Ci.g alkylsulfonyl group, <7> a 4- to 10-membered
nitrogen-containimgphet€rocycloalkylsulfonyl group which may be substituted by Ci.g alkyl group(s), <8> a
(C1.8 alkyl)8k6-aminospifonyl group which may be substituted by Ci.g alkoxycarbonyl 30group(s), m8ké:
0-2, or R8E3: <1> a C1.8 alkyl group which may be substituted by substituent group(s) selected from the
group consisting!6f]-eatytgesxy yhetipranbe[baticicg ilepicairbernfoxy group, <2> a Ci.g alkylcarbonyloxy
group, 5<3> a hydroxy g si478Cm cycloalkyl group, <5> a Ci.g alkoxy group, <6> a Ci.g
alkoxycarbonyl group, <7> a Ci.g alkylsulfonyl group, 10<8> a (C1.8 alkyl)8k8-aminocarbonyl group
m8k8: 0-2, ¥9>3 T amsieyt Grovpittierniay be e dythithg By ARvoxy group(s), <10> an oxo group,
or <11> a 4- to 10-membeyedrhataseeyelgalkyl group which may be substituted by substituent 15group(s)
selected from the group consisting of [1] a Chg alkanoyl group, [2] a Ci.g alkoxycarbonyl group and [3] a
Ci.g alkylsulfonyP gfoup ‘REEE Y £ 8 alkenylcarbonyloxy group, <2> a hydroxy group, 20<3> a
cyano group, <4s>a (C . BoateyhBka-mmeiney grolipl whighwicyrbe sulbstitiied bydhydraxyegtdup(s) m8ko:
0-2,<5>aCig 5?1)8/ gg&l}}psvmich may be substituted by hydroxy group(s), <6> a Ci.g alkylcarbonyloxy

group, 25<7> a 4- to 10-mem ePghgﬁoeu erocycloalkyl group which may be substituted by Ci.g alkyl

group(s), 6P <8>%& Bhydrax-membyered heteroaryl group, R8E7: <1> a hydroxy group, or 30<2> a Ci.g

alkoxy group whigh mxobgﬁtggg.&guted by hydroxy group(s), (15) a 4- to 10-membered
heterocycloalkyloxy group which may be substituted by one or more R8F, R8F: <1> a C1.8 alkyl group
which may be substitufed Bylokelisrysere REFI CepalkarT grepey s AR GREHOB<3> a C1.8 alkanoyl group

which may be substitutee:jy|halagen Atamus) érody Gddda k¥lcarPany| O X GEREBoRP Zréufi-d

alkoxycarbonyl group, <6> a 4- to 10-membered heterocycloalkyl group which may be substituted by one

or more R8F2, £7314 Erg' g stissiroup,

15 (16) a 5- to 14-membered heteroaryloxy group,
(17) a 4- to 10-membered heterocycloalkylcarbonyloxy group,
(18) a (C, alkyl)g1-aminosulfonyloxy group,
m8l1: 0~2,
(19) a C, ¢ alkyl thio group which may be substituted by [1] (C,_g alkyl) ,s,-amino
20  group(s), [2] hydroxy group(s) or [3] hydroxycarbonyl group(s),
ma12: 0~2,
(20) a C,5 alkylsulfonyl group which may be substituted by one or more R,
R [1] a hydroxycarbonyl group, [2] a hydroxy group, or [3] a (C.g alkyl)mgi3-amino
group,
25 mSl13: 0~2,
(21) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyloxy group
which may be substituted by C,_g alkyl group(s),
(22) a C,¢ alkenyloxy group, and
(23) a C,g alkylsulfonyloxy group which may be substituted by halogen atom(s);
30

R’ is selected from the group consisting of:
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10<8> a hydroxy group, or <9> a C6.10 aryl group, R8FI: [1]a hydroxy group, [2] a Ci.g alkoxy group, or
[3] a halogen atom, R8F2: [1] a 4- to 10-membered heterocycloalkyl group, [2] a C1.8
alkoxycarbonyl group, or [3] a C1.8 alkylsulfonyl group, 15(16) a 5- to 14-membered heteroaryloxy group,
(17) a 4- to 10-membered heterocycloalkylcarbonyloxy group, (18) a (C1.8 alkyemsn-aminosulfonyloxy
group, m811: 0-2, (19) a C1.8 alkyl thio group which may be substituted by [1] (C1.8 alkyl)",812-amino
20group(s), [2] hydroxy group(s) or [3] hydroxycarbonyl group(s), m812: 0-2, (20) a C1.8 alkylsulfonyl
group which may be substituieddnpome or more R8G, R80: [1] a hydroxycarbonyl group, [2] a hydroxy

group, or [3] a (C1.8 al&w%?’_;%[P}'i‘grcgfpo&gfcgﬁ&ao]e%h 9{%‘31&%1&%n%‘o@n%%ﬁae,mbered nitrogen-containing
heterocycloalkylsulfonyloxy group which may be substituted by CI1.8 alkyl group(s), (22) a C2.g alkenyloxy

group, and (23) a C1.5Ralkiisuffonsieryligicupviichnay besuitsstithettoby kaloderratom(s); 30 R9 is

selected from the,grQL GONBISHNGIR one or nldkd RIMYHPORNBIGML(R) @) G &8 alkyl groyp svhich may be
substituted by one or more R9A, R9A: [1] a Cg.g cycloalkyl group, [2] a 4- to 10-membered

heterocycloalkylPgrO B RHiER PR 198Psubstituted by one or more R9m, [3] a hydroxy group, [4] a Chg
alkoxy group, or 5[5] aptydioxycarRegyb@ueup; a C; s cRYNk{LEBuE:I@ Blkyd-gsoupndZbaddg.g cycloalkyl
group, or [3] a 4- to 10-membered heterocycloalkyl group, (3) a C2.8 alkenyl group which may be
substituted by SH&'SPHBTE R R9B: [1] a (C1.8 alkyl)",9,-amino group, [2] a 4- to 10-membered
heterocycloalkyl group(3)0whichkaayhesubstituteddy orewot more ReBk, IR9BI: [1] a Cg.g cycloalkyl
group, or [2] a 4- to 10ymembered heterocycloalkyl group, m9a: 0-2, (4 2.8 alkynyl group which may
be substituted by one (1){;ﬁ r'rg)]]ré 9805%@89[ al |%{”?aglL%>%;;’ gtrots)all?pm iﬂbér ?@iﬁgrgﬁﬁ% }-]};1 I%|1r11po group which
may be 15substitutkchioyb€ 110 tateyl yrowgpsnd8Ra 4- to 10-membered heterocycloalkyl group which may

be substituted by one grmore, R0, [4] £ ycloglkyl IR, Rl , hydroxycarbonyl
group, or [7] a Chg alk%lok&%%dn%%%%%,gkg%:&(IJ??,M ahial %Oﬁe%ga@é% (g(g g&ﬁogg?]éla group, [2] a 4-

to 10-membered heterody&datkyl group, or 20[3] an oxo group, (5) a Cg.g cycloalkyl group, (6) a 4-

to 10-membered heterpgycioahygrerppvhich mawbasubstitutes by aRg @ranore ROD, RID: [1] a Ci.g
alkyl group which may he substituted by 4- to 10-membered 25heterocycloalkyl %éoup(s), [2] a Cg.g

cycloalkyl group, [3] a #- 16'18SheHBEYSE e tétadlerddikryroupe 8] 4 e 85 kyIsulfonyl group, or [5]
a Ci.g alkaxycashenyl@royp,. aryl ¢fua($.831Q and graupwhichetayybieasybgiiiyptedityoie or more RIE,

R9E: [1] a halogen atom, [2] a hydrox a hydrgxycarbonyl group, or [4 i. g alkyl group which
may be su bstitquiee%l%f}tl‘ﬁ?ér%’x%?eg?f)ﬁlﬁéggru[[%]“J';é C‘hc&X gﬁ%ﬁ{fboru L’J[)% §%(§5 §y55r{16‘]1??j’:%embered heteroaryl
group which may drexsulstitutadupyoCiTdaalkykisduny(sihonyl gr@) a cyano group, (10) a C1.8 alkanoy!
group, (11) a 4- to 1Q;membered nitrogen-containing heterocycloalkylcarbonyl group which may be

substituted by Cs alkyl qroup(s)j 5(12) a halogen atom,
R”“": [1] a Cy5 cycloalkyl group, [2] a 4- to 10-membered heterocycloalkyl group, or

20 [3] an oxo group,
(5) a Cs5 cycloalkyl group,
(6) a 4- to 10-membered heterocycloalkyl group which may be substituted by one or
more R°°,
R’”: [1] a C,g alkyl group which may be substituted by 4- to 10-membered
25 heterocycloalkyl group(s), [2] a Cs_5 cycloalkyl group, [3] a 4- to 10-membered heterocycloalkyl
group, or [4] a C, alkylsulfonyl group, or [5] a C,galkoxycarbonyl group,
(7) a Cg.10 aryl group which may be substituted by one or more R,
R’": [1] a halogen atom, [2] a hydroxy group, [3] a hydroxycarbonyl group, or [4] a C;.
g alkyl group which may be substituted by hydroxy group(s), or [5] a C,3 alkoxy group,
30 (8) a 5- to 14-membered heteroaryl group which may be substituted by C,_g alkyl

group(s),
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(13) a (C1.8 alkyl)90- amino group which may be substituted by one or more R9F, m9c: 0-2, (14) a
Cs alkylcarbonyl(C0.8 alkyeamino group which may be substituted by (C1-5 alkyl)9d- amino group(s),

10m9d: 0-2, (15) a Cs alkylsulfonyl(C0.8 alkyl)amino group, (16) a (C1.8 alkyl)",9,-
aminosulfonyl(C0.8 alkyeamino group, m9e: 0-2, (17) a nitro group, 15(18) a hydroxy group,
(19) a Cs alkoxy group which may be substituted by one or more R9G, R90: [1] a hydroxy group, [2]

a hydroxycarbonyl group, [3] a C6.10 aryl group which may be substituted by Cs alkoxy group(s), [4] a
(C1.8 alkyl)",9gramino(@reupmnibirau@s alkoxy group which may be substituted by one or more R9GI, [6] a
5- to 14-membered heE%Pgalgg[&Lﬂqu%Q&r [7] a 4- to 10-membered heterocycloalkyloxy group which may
be substituted by Ci.g alkyl group(s), mQQR’: 0-2, R90I: [1] a C1.8 alkoxy group, or [2] a hydroxycarbonyl
group, (20) a 4116 40orhembrereadnetezocyeitalkid dxigrgrotpiuiierb engyetoersubshituted by [1] 254-
to 10-membereg heferayaleakytaranp(lodgl C1.5 alkoxycarbonyl group(s), (21)aC15
alkylsulfonyloxy group which may be substituted by halogen atom(s), (22) a C1.5 alkylthio group which
may be substituted by (G128EMEN I Amino group(s), mof; 0-2, (23) a C1.5 alkylsulfonyl group
which may be substituted) byd(G 115 Blkyhgnamioe, I0GNORR(Sk MGy one ol @R (C1.8 alkyl)9h-am
nosulfonyl group, m9h: 0-2, (25) a 4- to 10-membered nitrogen-containing heterocycloalkylsulfonyl
group which may be subBtituted by Q.8 alkyl group(s), and 5(26) a hydroxycarbonyl group]. [Claim 2]

The composition acconding o GleyibowhErginisakaniis gelugionictichis acsubfaatanhyClaim 3] 10The
composition acg&rcéing_ %%&}éaim 2 S3/vherein said surfactant is a non-ionic Or an anionic surfactant. [Claim
4] The compg ftion accgrdllﬂcg to Claim 2 or 3, wherein said surfactant is selected from a group
consistingléf monoalkyl s@Hate?polyoxyl 40 stearate, sorbitan trioleate, 15polyoxyethylene (105)
polyoxypropylene (5) Q'Vﬁ%'c??iﬁ%ﬂ%ﬁmlﬁﬂg ngéggﬁg@}glq)’castor oil 60, polyoxyl 35 castor oll,
lauromacrogol, dioctyl sodium sulfosuccinate, sodium lauroylsarcosine, sodium dodecylbenzene
sulfonate, and a mixtuféSefeor|ciaim spinosulfonylife dgiippanigAtaccording to any one of Claims 2 to
4, wherein said 20compgsitignfurther comprises an organic polymer. [Claim 6] The composition
according to Claim 5, wherein said organic polymer is selected from a group consisting of a synthetic
resin, a water soluble bl &'g%stric-soluble polymer, an enteric-soluble polymer, and a mixture
thereof 25[{€laim 7] (18T heyaampasiipon according to Claim 5, wherein said organic polymer is a
synthetic resin. [CIaim@L c lil('he comP[; sitlilon accor itn ttggm one of Clajms 2 to 7, wherein said
30composition further o%wapri@eas oneor more additives which are selected from the following additive
group A: additive A: ciki¢ Hdidhfimmaricoaci ] B hyrmalicaiidy agipic At suesinieacidhitartaric acid, lactic
acid, maleic acig, sylfic arid hospheric A, soriure deRyfoaceiale, sadium stegpl umarate, stearic
L-ascorbate ester, L-aspartic acid, skimmed milk powder, aluminum Iacfgate, ascorbic acid palmitate,
aluminum sulfageounshishawsic Beatelinrphogprataosmhacet apeohasmiatdingtgpary! ke composition
accordingte any; pne of ClaimsnbdeBeherein ]ickwalsh salubility of thesuksianes, indgss than 100

)tg/mL at 25C.
group(s),

m9gl: 0~2,
R’“": [1] a C,.g alkoxy group, or [2] a hydroxycarbonyl group,
(20) a 4- to 10-membered heterocycloalkyloxy group which may be substituted by [1]
25  4-to 10-membered heterocycloalkyl group(s), or [2] C,.s alkoxycarbonyl group(s),
(21) a Cyg alkylsulfonyloxy group which may be substituted by halogen atom(s),
(22) a C,g alkylthio group which may be substituted by (C,_g alkyl)or- amino group(s),
mof: 0~2,
(23) a C,.s alkylsulfonyl group which may be substituted by (C,_g alkyl)mo,-amino
30  group(s),
m9g: 0~2,
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[Claim 10] 10The composition according to any one of Claims 1 to 8, wherein Al to A4, A6, and A7 are a
carbon atom, A5 is NH, 123 is cyano, R6 and R6' are both methyl for the substance. [Claim 11]

The composition according to any one of Claims 1 to 8, wherein said substance 15is selected from
9-(4-isopropyl-piperazin-1-y1)-6,6-dimethy1-11-ox0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile;
6,6-dimethy1-8-(4-oxetan-3-yl-piperaz
n-1-y1)-11-o0x0-9-prop-1-yny1-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile;
209-cyclopropylethyny®@46 6cdirvéthlyln8+(dhoxttan-3-ylppiperazin-1-y1)-11-0xo-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile;
6,6-dimethy1-8-(1-oxetan-3-yl-piperidin-4-y1)-11-ox0-6,11-dihydro-5Hbenzo[b]carbazole-3-carbonitrile;
9-bromo-6,6-dimethy1(83{4-byetdnBoheiparzeee-topthinie-eyosyt badinyelfonsigroup which
25benzo[b]carbgzole-3rsarhanitrite; InlimRs8;(4sgyclopropyl-piperaz n-1-y1)-6,6-dimethyl-11-ox0-6,11-d
hydro-5Hbenzo[b]carbazole-3-carbonitrile; 9-chloro-6,6-dimethy1-8-(4-morpho n-4-y1
piperidin-1-y1)-11-oxo!6%1 2 HYHGBEBERHb]carbazole-3-carbonitrile;
308-(4-cyclobutytipiperpzin-1-y1)-6,6-dimethy1-11-ox0-9-prop-1-yny1-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile; .6,6 ,9-trimethy1-8-(4-morpholin-4-yl-piperidjin- 1-y-1 1-oxo0-6 , 11
ihycio-a . benzo (b SEITE S BSHE. B iyHs 6 Ty i (ROR MRS g mberasin- 1 -y1)-
11 -oxo-6, 1 1-dihygrent5 H- benzo [b]carbazole-3-carbonitrile; 59-ethyl-6,6-dimethy1-8-(4-morpho
n-4-yl-mperidin- é‘lax%)j 11 -ox0-6 , 11 -dihydro- 5H- benzo [b]carbazole-3-carbonitrile; 9-ethyny1-6
,6-dimethyl- 8-(L1-oxe an-3 -yl-piperazin- 1 -y1)- 11 -oxo0-6 ,1 1 -dihydro-5 H- benzo
[b]carbazale-3-carbonitfiile c@x(EeoyiclobsyidpipevrdZnm12  yihe 8otk uidadimethyohticoxo6, 1 1-dihydro-
SH- 10benzo[b]garhazoele-3rcarhonitrile; 9-ethynyl1-6,6-dimethyl- 11 -oxo-8-(4-pyrrolidin- 1 -yl-mperidin- 1
-y1)-6 , 1 1-dihydro- 5Hbenzo [b]carbazole-3-carbonitrile; 6,6-dimethyl- 1 1-ox0-8-(4-pyrrolidin- 1 -yl-p
peridin- 1 -y1)-8CRim.dlhydro- 5H- benzo [b]carbazole-3-carbonitrile; 158-(4-cyclobutyl-piperazin- 1
-y1)-9-ethyny1-6 ,6-dimgthydmbdsi0¥0 R odrdindfaydrarm Hoenzeiblcarhraplecaxgathenitiie;
8-(4-cyclobutyl-piperazin- 1 -y1)-6 ,6-dimethyl- 1 1-0x0-9-propy1-6, 11 -dihydro- 5 H- benzo
[b]carbazole-3-CaBohitiig; 89&1%6‘&%9}96&?&‘%iﬁ‘ﬂlﬁ%)%%‘?&%éﬂwi}ﬁaﬁezo%béaﬁ HiH§dro-5 H-
20benzo[h]earbaaola3taarbenitrie) 3d4dsontopineinsragifcol, -ydl)-6xyetaimethyl-diogeax@dd , 11
-dihydro-5 H- benzo [b %fr})az le-3-carbonitrile; 8-(4-cyclobutyl-piperazin- 1 -y1)-9-cyclopropyl1-6
Smetiyl 11 R0 6 S, SRS B re S SR E S B o ethoxy)-6
,6-dimethyl- 11 sokosbladrd-dinyaiioe, 5hinendolbddbehazole: Bcachonitrileixture thereof.
9-ethyny1-8-(4-mpethanesulfonyl-piperazin- 1-y1)-6 ,6-dimethyl- 11 -ox0-6, 1 1-dihydro- 5SHbenzo
[b]carbazole-3- ar?:)onl ile; 9-bromo-8-(4-cyclobutyl-piperazin- 1-y1)-6 ,6-dimethyl- 11 -ox0-6, 11 -dihydro-
5 H- 30benzo[b]carbazble-3acarbohitiilac@Blidinethyiny 8o-oXetalailsy| 2piferhz Whereip] yaigl
1-0x0-9-prapy 1B kit YehiAeP ddmBaaZOIRIFERRARIRecarbonitrile; and N
9-ethyny1-6,6-dimethy1-8-morpholin-4-y1-11-0x0-6,11-dihydro-5H-benzo[b]carbazole3-carbonitrile.
[Claim 12] 5An Er&i§? &iministrable formulation comprising the composition described in any one of
Claims 1 to 11. The composition according to Claim 5, wherein said organic polymer is

selected from a group consisting of a synthetic resin, a water soluble polymer, a gastric-
soluble polymer, an enteric-soluble polymer, and a mixture thereof.
25  [Claim 7]
The composition according to Claim 5, wherein said organic polymer is a
synthetic resin.
[Claim 8]
The composition according to any one of Claims 2 to 7, wherein said
30  composition further comprises one or more additives which are selected from the

following additive group A:
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additive A: citric acid, fumaric acid, DL-malic acid, adipic acid, succinic acid, tartaric
acid, lactic acid, maleic acid, sulfuric acid, phosphoric acid, sodium dehydroacetate,
sodium stearyl fumarate, stearic L-ascorbate ester, L-aspartic acid, skimmed milk
powder, aluminum lactate, ascorbic acid palmitate, aluminum sulfate, monobasic
calcium phosphate, or acetyl tryptophan.

[Claim 9]

The composition according to any one of Claims 1 to 8, wherein said water
solubility of the substance is less than 100 pg/mL at 25°C.
[Claim 10]

The composition according to any one of Claims 1 to 8, wherein A' to A*, A%,
and A’ are a carbon atom, A’ is NH, R’ is cyano, R® and R® are both methyl for the
substance.

[Claim 11]

The composition according to any one of Claims 1 to 8, wherein said substance
is selected from
9-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-9-prop-1-ynyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-cyclopropylethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-
dihydro-5H-benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-8-(1-oxetan-3-yl-piperidin-4-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-bromo-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-bromo-8-(4-cyclopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-chloro-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-prop-1-ynyl-6,11-dihydro-5H-

benzo[b]carbazole-3-carbonitrile;
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6,6,9-trimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-ox0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethyl-6,6-dimethyl-8-(4-morpholin-4-yl-piperidin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethynyl-6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-ethyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-ethynyl-6,6-dimethyl-11-ox0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
6,6-dimethyl-11-ox0-8-(4-pyrrolidin-1-yl-piperidin-1-yl)-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-ethynyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-9-propyl-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(1-isopropyl-piperidin-4-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-isopropyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(4-cyclobutyl-piperazin-1-yl)-9-cyclopropyl-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
8-(2-tert-butylamino-ethoxy)-6,6-dimethyl-11-0x0-6,11-dihydro-5SH-benzo[b]carbazole-
3-carbonitrile;
9-ethynyl-8-(4-methanesulfonyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;
9-bromo-8-(4-cyclobutyl-piperazin-1-yl)-6,6-dimethyl-11-0x0-6,11-dihydro-5H-
benzo[b]carbazole-3-carbonitrile;

6,6-dimethyl-8-(4-oxetan-3-yl-piperazin-1-yl)-11-0x0-9-propyl-6,11-dihydro-5H-
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benzo[b]carbazole-3-carbonitrile; and
9-ethynyl-6,6-dimethyl-8-morpholin-4-yl-11-0x0-6,11-dihydro-5H-benzo[b]carbazole-
3-carbonitrile.

[Claim 12]

An orally administrable formulation comprising the composition described in any one

of Claims 1 to 11.
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