DESCRI PTI ON  4- ( 3- BENZOYLAM NOPHENYL) - 6, 7- DI METHOXY- 2-
METHYLAM NOQUI NAZOLI NE DERIVATIVES Technical Field 5 [0001] The present

i nvention relates to novel

benzoyl am nophenyl ) -6, 7- di net mgwmﬁ% noqui nazol i ne derivatives.
Backgr oun at opi ¢ di sease such
as 10 at %p@bﬁmwgmﬁﬁmﬁm?mﬁéﬁch a steroid, an
anti- his | ' erapeuti c agent. However,
a steroi dWQMﬁm%ﬁwa ect, and a reduction in
itch by t eé\g{)ovelg%«ia Is only a secondary effect obtained as a result of
i nhi bi t or 1G3 ermal inflammtion. 15 Accordingly, a certain period

ime i ired-until h an_anti-.pruritic fect is bt ed. In

tion, LOAEEEs f ecdl eHE%S&nifmgﬁ B et el gfipa B et Bver 1 bl e,
and there are np re I ermn tra s effect.iveness on itch.
ltch is atﬁ?ﬁp %m'{&?heaﬁbégi £ ?'rd'ppﬁ'f ggmﬁﬂ?%\“&aéﬂi Pt ch 20 causes
| oss of c c.enﬁ ration or insomia, and thereby significantly inpairs Q0.
As descri ¥& since a steroid drug requires a certain period of tine

et f 22{ Rk ng&épr “tch i not still fuily controlled by these
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histamine agent, or the like, is used as a therapeutic agent.
However, a steroid drug hardly has a direct anti-pruritic effect,
and a reduction in itch by the above agent is only a secondary effect
obtained as a result of inhibitory action on dermal inflammation.

15 Accordingly, a certain period of time is required until such an anti-
pruritic effect is obtained. In addition, the effectiveness of an anti-
histamine agent is controvertible, and there are no reports clearly
demonstrating its effectiveness on itch.

Itch is a typical symptom of atomic dermatitis. Persistent itch

20 causes loss of concentration or insomnia, and thereby significantly
impairs QOL. As described above, since a steroid drug requires a
certain period of time for exhibiting its anti-pruritic effect and an anti-
histamine agent is ineffective in many cases, itch is not still fully
controlled by these drugs.

25 Moreover, an anti-pruritic agent effective not only for itch

caused by atopic disease, but also for itch resistant to steroid drug



Non- Pat ent Docunments 1 to 3). [0003] By the way, the conpound of the present
invention that is represented by the formula (1) is within the scope of the

compound g d/gy hﬁ%xgﬂggﬁmﬁ? gd'r%k,gﬁﬁg)ﬂd% V&t 6édn W%ﬁi llg}-efg?%ver, the

conpound represente Is"not s scl osed at

all in thqq@ﬁ_qra%@tnbbeﬁﬁf@ﬁl@q%g)pocunent 1. The conpound described in

Pat ent Docunent 1, which has a structure simlar to that of the conpound
repr esent t he [ r t t he
foIOI oW ngefggér?%]ct ur aITB)%LF g%@nﬁég!,kpeg%ﬁ%%%%%m&ﬁ%ﬁ urt{%ﬁtefryrmr e, it is
descri bed t : P hARHQLt or
rbPiseh el Bg&gggag%@ L6 i%“\‘éwthlﬁg%ﬁé“%% é.d}?thfel angbﬂBHbdit y

action, and thus tha ove " ‘conpoun as ahti-in tory action based

on $DE4 i ghé %‘tfﬁ%rﬁ@mﬂ% ffﬁéﬁﬁlﬁﬁﬁﬁﬁém@cumnt 1 describes that the

above conpou ective for the treatnment of psoriasis based on the

anti-infl anmat i , |1 i it h : i bes nor
suggests appl ;}g%\twieggf, o@%t ﬁgﬂl?ggl\?lg g%%\pégirﬁgat ]())‘? ﬁ%l(l? ﬁfbgfa}ml;sltgdﬁgylgg?%i C

di sease. L t g&cg]b i RS m'i@t; uggests 20
that the ?gﬁ%ﬂ()fac{]agf%ggsg}?{egdﬁ?%ﬂﬁgﬂpu F‘f’:%lfn' ?gﬁﬁﬁﬂi}gﬁgﬁ ective to?' itch on
which a s ' ; i 1P i t1 iuohiAt ' [0004] 2

[ Non- Pat eng Doobosid e QAT in DS 0euRERT 1y s R B AR et 2

Lancet 2008nif3P%o that oFile dABPoTAIGRprERAWIESY tHe A5HRlaTE) R fle 1999;

10 compound represented by the following structural formula:

Furthermore, it is described that the compound of Patent
Document 1 has PDE4 inhibitory action, and thus that the above
compound has anti-inflammatory action based on PDE4 inhibitory
15 action. Thus, Patent Document 1 describes that the above compound is
effective for the treatment of psoriasis based on the anti-inflammatory
action, but the above publication neither describes nor suggests
application of the above compound to itch caused by atopic disease.
Still further, Patent Document 1 neither describes nor suggests
20 that the compound described in the publication 1 is effective for itch on
which a steroid drug or an ahti-histamine agent is not effective.

[0004]



1525 5 [Patent Docunent 1] W99/37622 Disclosure of the Invention Problens
to be Sol ved by the Invention [0005] It is an object of the present

invention to acts on itch caused
. . plggthat%ﬁ?c?c &W %a(git‘_%éfj;f?lg%c?(}/%bﬂ

by atopic dise rug or the like is not

effective, fro EpPSRLE DO&-&E%%Z gﬂéetfmoﬁoqul nGs t-hgoPr obl ens [ 0006] As a

result of internsive studi es esent Tnvéntors have found the present
i nvention. Tha b d}PVB'éh‘n% 11?99@ S 2(1) a
0
conmpound represe nted&b y% ?ﬁ‘ Ie§]9?4§ salt t ereof E}B% yfdsraate t hereof O
N R O H3G@>%N (1) H3CO N~N CH3 H wherein R represents hydroxyl, Cl.6
al koxy optionally substituted with 20 Cl.6 al koxy, or am no optionally

sulgstituted w Tpa@htﬁ)@dfﬂélzt§ W) bg/ und, salt thereof, or hydrate

t her eof accord| ng to item ove, rel n R-C(=0)-, where R represents
hydroxyl , y substituted with Cl1.6 al koxy, or am no
opt i onal I y g‘kse![ﬁif;f&(ae eﬁ@ﬁi | -6 alkyl, is bonded at the neta or para
position; ﬁréblérﬁ?t&ﬁ@@ﬁl@@d b%aﬂhTe mRergeh or hydrate thereof according to
i tens

[0005] It is an object of the present invention to provide a safe

compound, which effectively acts on itch caused by atopic disease, or
10 itch on which a steroid drug or the like is not effective, from the early
stage.

Means for Solving the Problems

[0006] As a result of intensive studies, the present inventors have
found the present invention. That is to say, the present invention

15 relates to:

(1) a compound represented by the formula (I), salt thereof, or

hydrate thereof:

A
0
HsCO SN @
HiCO O N*Lﬁ’CHa
wherein R represents hydroxyl, Cy.¢ alkoxy optionally substituted with
20 Cy.¢alkoxy, or amino optionally substituted with C,¢ alkyl;
(2) the compound, salt thereof, or hydrate thereof according to item

(1) above, wherein R-C(=0)-, where R represents hydroxyl, Ci
alkoxy optionally substituted with C, alkoxy, or amino optionaily



(1) or (2) above, wherein R represents hydroxyl, CI-3 alkoxy optionally
substituted with C -3 al koxy, or amno optionally substituted with C1-3 5

al kyl; (4ky B%tgt\nlﬁ@dfmﬁi‘él <Ay, i BoRALd a}g&%@ﬁﬁﬂé@t& r%aﬁ‘ﬁg%%ﬁn@ﬁcord' ng to itens

(1) or (2) a erel épresents r ox et’hoxy, 1-

pr opoxy, gspro ¥o M%ﬁttnﬁé@fam hﬁfd]r%tﬂh&@d? e[&ordﬂig% fréhgm no,

et hyl am n am no;

N-[3- (6, 7(11 K@P?Mo "ﬁzhgyélﬁrktﬁ» @ﬁ%ﬁ#ﬂ@@@%&}%ﬁﬁ%ﬂ@a' am ¢

acid, salt ereo rate

g.til[g (SaI?tSﬁ?ﬁi?r'ﬁ@?XNﬁh {/ rate’f her eo?@ﬂ%ﬁg}y’ pietuldd ergplei hal am c

7- &j met hoxy-d: net hyl am noqui nazol i n-4-yl ) phenyl]-N - 15
met'hyl t er epht hal am de, salt thereof, or hydrate thereof; isopropyl

act o, sl ﬁ?@%@ffﬁ-“d{ﬁwﬁ%ﬁéﬁ%@ 21, BF R APRERM I RBkRR am o
s((allet 7t ﬁle?gq?%yg 3th§} ate ther et)Rf @@ﬁﬁ_sb?ffhf@‘dﬂﬁlpﬂ%lﬁbkﬁ%ﬂmﬂﬁﬂl < actd,
2. et hoxy S RO Lt ZPaﬁi‘Wf o e B P e o fifio 21 ¢
2 ret hoxy H ST EaEn e L A0 o Y Mereot: 4 (6) methyl N C'[ 5
A Sy romedyTet | oo d b - o
-(6,7-.di rﬁ}ﬂ]ﬁ%fiﬁéf@iﬂﬂﬁﬂ%ﬂi@%’ﬂfﬂﬂﬂéﬁeﬂﬁ or hydrate thereof;
ethyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
ybhphenyl]terephthalamic acid, salt thereof, or hydrate thereof;'
N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-yl)phenyl]-N’-
15 methylterephthalamide, salt thereof, or hydrate thereof;
isopropy! N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid, salt thereof, or hydrate thereof;
isopropyl
N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
20 yl)phenyl]isophthalic acid, salt thereof, or hydrate thereof;
N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyljterephthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof; or
N-[3—(6,7-dimethoxy-2-methylaminoquinazolin—4—
25 yl)phenyl]isophthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof;



yl ) phenyl ]t erephthal am ¢ acid, salt thereof, or hydrate thereof; 5 (8)
N-[ 3-(6, 7-di net hoxy 2 nmet hyl am noqui nazol i n-4-yl )phenyl] N -
t hyl t th I : I
N3 (6, 7 ek, ot T ErecumaboRy L ey M quin ok RRL R ¢
6I\IIS:I[ g (Za;&dwh%hﬁ&e{%!lﬁ@ﬁhﬁg%%&dgsuﬁﬁglzeref&fobﬂIh%@g{l% %Onfyl ]i sophthalic
id, I h h
ﬁl—CI[B (Za#ZJ e% xly grne%/gNﬁaﬁ(éﬁlgg%%lzlgﬁ Qinethly argérrl]())/ %%llﬂtdhal amc acid
2-meth | f
N-[ 3- ( gx%ﬂjﬂ#&lﬁ@i@f@hﬁgtlhﬂ{@%ﬁﬁgqsglltgcglgr%}}idBgtl'@rgﬁ'lé'ﬁt‘f'x%eny ] i sopht hal am ¢

acigd 2- meyRpxy gy gxl(ge?td%etﬁﬁ% ot HI%I bmiflbquibidtit4 g{lg%ﬁé}{ml] N2 a

phar rraceutlcal I 'on conpri Sin as an t he

conpound, g&hgl&%%gmgdehggﬁ &eb?eéfﬂid&@g%&%? to any one of itens

(1) to (1 OVE, I pruri age at opi ¢ di sease,

et R, ST T e
o APLBILII@%W%W?I%&%%#;% B
L0 ST BB o L RO R TP L
<CRP! S 19 SRRSO BAILLATE i kfedf B il gt P 1 oent
I's an ext gl Np8RYY, Aldififtthoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof;
(12) N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
15 yl)phenyljisophthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof;
(13) apharmaceutical composition comprising as an active ingredient,
the compound, salt thereof, or hydrate thereof according to any one of
items (1) to (12) above;
20 (14) an antipruritic agent for atopic disease, comprising as an active
ingredient, the compound, salt thereof, or hydrate thereof according to
any one of items (1) to (12) above;
(15) the antipruritic agent according to item (14) above, wherein the
atopic disease is atopic dermatitis;
25 (16) an antipruritic agent for itch on which a steroid drug and/or an

anti-histamine agent are not effective, comprising as an active



5 The present invention also relates to: (Pl) a conpound represent
formula (I1), salt thereof, or hydrate thereof: o NP O H3CON

opt i onal | "R AR L BoFinp G RAERr i vt Hyassl? pierBbl ikerdibeds

or hydrat%n%y eegfitgﬁ%o@gitggllggxitem (P1) above, wherein R'-C(=0
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wherein R” represents hydroxyl, Cis alkoxy, or amino optionally
substituted with C,¢ alkyl;
(P2) the compound, salt thereof, or hydrate thereof according to item
(P1) above, wherein RF-C(=0)-, where RF represents hydroxyl, Ci
alkoxy, or amino optionally substituted with Cy. alkyl, is bonded at the
para position;
(P3) the compound, salt thereof, or hydrate thereof according to items
(P1) or (P2) above, wherein R" represents hydroxyl, C;; alkoxy or
amino optionally substituted with C,.3 alkyl;
(P4) the compound, salt thereof, or hydrate thereof according to items
(P1) or (P2) above, wherein R” represents hydroxyl, methoxy, ethoxy,
amino, methylamino, dimethylamino, ethylamino, or diethylamino;
(P5) methyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid, salt thereof, or hydrate thereof;

et hyl
| am c



N [3 -(6, 7-dinethoxy-2-nethylam noquinazo |in-4-yl)phenyl] -N
nmet hyl t er epht hal am de, salt thereof, or hydrate thereof; 5 (P6) a
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(P8) the antipruritic agent according to item (P7) above, wherein the
atopic disease is atopic dermatitis;
(P9) an antipruritic agent for itch on which a steroid drug and/or an
anti-histamine agent are not effective, comprising as an active
15 ingredient, the compound, salt thereof, or hydrate thereof according to
any one of items (P1) to (P5);
(P10) the antipruritic agent according to any one of items (P7) to {P9)
above, wherein the dosage form is an external preparation.
Effect of the Invention
20 [0007] From the results of the tests as described below, it was
found that the compound of the present invention has an excellent
antipruritic effect and also has an excellent effect in terms of
metabolism. Accordingly, the compound of the present invention is
useful as an antipruritic agent for itch caused by atopic disease, infer
25 alia atopic dermatitis, or itch on which a steroid drug and/or an anti-

histamine agent are not effective.



Figure 2 shows the results of skin synptomfindings (after 1 day) 5 of
oxazol one-i nduced mce (Exanple 1, 4 and 5). Figure 3 shows the powder X-ray

povder x. Ao el EF o DY ShE LBy USTol & OhTh hed i n Exanpl e 23, 10
" oue, JORMBILTE R PoRNGC SOIA0 ELLeRt i PR oL 0
of - oryat al S T e o PR LR ot he pouer x-ay
o111 act] on papof. SpROCHEl o0 F 00! MFATREAL (g o9) Shos he
Y e oo G
(Exanple 7, 14%%&5?)m@g%gwg%%réhgwﬁlgﬁspgﬁ%Pg{agx%tﬁ’g;ubehavi ors

of 25 oxmhﬁé?&b%g&?g}&ge (Exanpl es 20). Figure 13 shows the results of

skin synptom e€r'1 8 day) of oxazol one-induced m ce (Exanple

20) o0 14 AR o I b e B MR A e, 0o
I nvention ,htained in Example 23.
10 Figure 5 shows the powder X-ray diffraction pattern of crystals
obtained in Example 24. |
Figure 6 shows the powder X-ray diffraction pattern of crystals
obtained in Example 25.
Figure 7 shows the powder X-ray diffraction pattern of crystals
15 obtained in Example 26.
Figure 8 shows the powder X-ray diffraction pattern of crystals
obtained in Example 27.
Figure 9 shows the numbers of scratching behaviors of
oxazolone-induced mice (Examples 7, 14 and 21).
20 Figure 10 shows the results of skin symptom findings (after 1
day) of oxazolone-induced mice (Example 7, 14 and 21).
Figure 11 shows the results of skin symptom findings (after 4
days) of oxazolone-induced mice (Example 7, 14 and 21).
Figure 12 shows the numbers of scratching behaviors of
25 oxazolone-induced mice (Examples 20).

Figure 13 shows the results of skin symptom findings (after 1



5 [0009] The present invention will be described in detail below [0010] In
the present specification, the structural forrmula of a conpound nmay

i ndi cate Qiaﬁfgbtf%ﬁzwdiﬁa—ﬁ{ddc%ﬂrfﬁioe @)%%Egpébggj of conveni ence. The present

i nvention 1 ncludes all isoners gene ecause of the structure of a

conmpound, such B{sufe 9208RIWE GheSREBIs FANsIR %p@&h Eﬁﬂﬁ?ﬁ]sd(%;téﬁ gr eoi somer,

or a tautoner, and an isoneric mxture. Thus, the conpo t he present

i nvention daﬁ,ﬁegfpkh%m@_ﬁﬂuwg mft%S(g}iaQﬁlhE% of a formula provided as a

matter of c enience, but It my be elther odne of such isoners or a

m xture t g Wioddlod Tk i?g ?ﬁq tAR InSnibrAct i ve formand a racemc form
15707 t

may exi st 1 n the conpoun he present 1 nvention. In the present

T ted. Ay o e A e el Pl yror phi sm
Dol yor BT ot 1 e PRg e e B S e o be 6 ¢ her
Tvent| on A e Mlked B ke oL I e A T oy esent
mvent | on R e s RS et 3
Conj ugat | G et Bf Ty AL Lo oPind, SERL a5 eomeuiy SRR o1

fugﬁ her, & RRapesutfet, SPseRbdREnrPoP A tattom¥fl £1H af i06MRE t]?l?)étﬁ.nl??oconpound

(I') of the present invention as a result of I'n vivo netabo Xi dati on,

ot oh T Rt WO, ImehBorelpBd i e B coen
5 present &3gfiblibhatdfOn Mkl Pre¥iicd A8t R oPBENVESCALESBHY if Nvention
may be either one of such isomers or a mixture thereof. Accordingly,
an optically active form and a racemic form may exist in the compound
15 of the present invention. In the present invention, such an optically
active form and a racemic form are not limited, and any of them are
included. In addition, a crystal polymorphism may also exist in the
compound of the present invention. Such a crystal polymorphism is
not limited either, and the present invention may be either a single
20 crystal form or a mixture thereof. Moreover, the present invention also
includes an amorphous form, and the compound of the present
invention includes an anhydrate and a hydrate. Furthermore, the
present invention also includes so-called a metabolite, which is
generated as a result of in vivo metabolism (oxidation, reduction,

25 hydrolysis, conjugation, etc.) of the compound (I) of the present

invention, Still further, a compound (so—called a prodrug), which



wi Il be described in detail below [0012] The term"Cl.6 alkyl" is used in
the present specification to nean a linear or branched-chain al kyl group

containln I [ X 0 1 l..may i ncl ude
it SR IRAY o5 S ot St 67

(Zn”ELw: ) lvn«W 1‘3&1 dl%ssrﬁgs)%éydatuﬁ‘[ rEﬁ%&%ﬁm Zhgdl‘?ﬂ%éls( &mgjﬁgelrt]%)?f ,%té?)‘,tiﬁl

2- et hyl lud met hyI 2- butyl, 3-nethyl-2-butyl,
2.2 -di rretLS%lﬁ]l %re?p@ﬂmﬁfsewwenﬂégw 3- hexyl, 2-methyl-1-pentyl,

3- net hyl - h :

3- gt hgl - EO pe Ihg‘%iﬁ]:] lznggﬁ% ge%rmsz s#éﬂﬁiﬁ% §hd§%t£‘t%§% ﬁE%d o tF]lyl - 3-pentyl,
2, &-di t ,

2- :e5t h;/lrTe %Jstell/‘]lt Ejﬂ%&ﬁ? i ﬁ@tﬁilﬁ%% F,eaan Og],’ %n ac}]ﬁ n@ tﬁ%‘?ﬂ tzlh\b%%?ﬁh Preferred
exanpl es @@m Bd8bstd eq [n?‘dé"ﬂa elégV"h as nethyl, et hyI 20 1-propyl

(n- propyl) propy (1-propy nethyl-l propyl -butyl), 2-

met hyl - IB (t- lI‘l‘feyt'ehn] ik Rhff)ﬂ%g@‘f{%{}(&qﬁaﬁk}h%) Mor e

preferred-e Ies may | ncl ude’ ne hy e term"Cl. 6
the above AR ﬁ%ﬁaﬁfﬁﬁ@ﬁﬁﬁﬁﬁm‘a@f 2 PR ANECBORHP D) Koxy
2 et byl 5"51?05?%;2’;@%1%@ %ﬁ%a%%x@*f SIS R o i
RSN i Rl S Gt iRt o e

o ey ol o ARl OBl o) g pont o, 2
3- pent yl ox¥perdylRtIpbns] PEMINEBNY-1- But%ddi Ih &1 1-BukAXY2-miethyl-2-

butyl, 3-methyl-2-butyl, 2,2,-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-
hexyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-
15 methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2-methyl-3-
pentyl, 3-methyl-3-pentyl, 2,3-dimethyl-1-butyl, 3,3-dimethyl-1-butyl,
2,2-dimethyl-1-butyl, 2-ethyl-1-butyl, 3,3-dimethyl-2-butyl, and 2,3-
dimethyl-2-butyl.
Preferred examples may include C;_; alkyl such as methyl, ethyl,
20 1-propyl (n-propyl), 2-propyl (i-propyl), 2-methyl-1-propyl (i-butyl), 2-
methyl-2-propyl (t-butyl), 1-butyl (n-butyl), or 2-butyl (s-butyl). More
preferred examples may include methyl and ethyl.
[0013] The term “Ci alkoxy” is used in the present specification
to mean an oxy group to which the above defined “C;.¢ alkyl” binds.
25 Specific examples of C,4 alkoxy may include methoxy, ethoxy, 1-

propoxy, 2-propoxy, 2-methyl-1-propoxy, 2-methyl-2-propoxy, I-

10



di et hyl - 1- but oxy, 2, 2-di net hyl -1 - but oxy, 2-ethyl-I-butoxy, 3, 3-
di net hyl - 2- but oxy, and 2, 3-di net hyl - 2-but oxy. Preferred exanples may i ncl ude
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methoxy.

In addition, examples of “Cy.¢ alkoxy optionally substituted with
Ci.s alkoxy” or “Cy.3 alkoxy optionally substituted with C,.; alkoxy” in
the definitions of R may include methoxymethoxy, ethoxymethoxy,

15 methoxyethoxy, and ethoxyethoxy.
[0014] Examples of “amino optionally substituted with Cig
alkyl” in the present specification may include amino, mono-Ci
alkylamino that is substituted with the aforementioned C,. alkyl (for
example, methylamino, ethylamino, t-butylamino, etc.), and di-C;,
20 alkylamino (for  example, dimethylamino, diethylamino,
methylethylamino, etc.}.

Preferred examples may include amino, mono-Cy; alkylamino,
and di-C;_; alkylamino. More preferred examples may include amino
and monomethylamino.

25 [0015] The type of a “salt” used in the present specification is not

particularly limited, as long as it forms a salt together with the
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fumarate, naleate, tartrate, citrate, |lactate, stearate, benzoate,

nmet hanesul fonat e, ethanesul fonate, p-toluenesul fonate, and 10

benzenesul fonate. Preferred exanples of an inorganic basic salt may include:
al kal i ne netmposatit sfstlh presensotivemtioal tamt @ pot phsimacslagicalbl kal i ne-
earth netal salts such as a calciumsalt or a magnesium salt; alum num

sal ts; anchceeptablembainsles Bfastehreshlexsapirdudé aarinorgaricaddidsak, salt 15
may include a diethylanm ne salt, a diethanolamne salt, a neglumne salt,
and an N, Mn dirgearizydodd Bulteaadnangasicsbdsic skiteharorgdnaxbapicesalfyfarmh aci dic
amno acid salt may include aspartate and glutamate. Preferred exanpl es of
a basi ¢ ammacidéd dr dasic ammo acidlsalle an arginine salt, a lysine salt, and an
ornithine salt. 20 [0016] In the present specification, RC(=0 in the

forfrula (1) (Viefeired Rexemipbsends Ay dinorghnicClachd akdoxmayptinehadd y
substituted with Cl1_6 al koxy or am no optionally substituted with Cl1_6

al kyl') mayhyadrochiuriids] @drabwmmmhﬁme,wm%iaﬂ@ﬁbosm.l Prefdreedrt ho,
C

neta, or para position on a benzene ring to whi it binds. It is

preferabl yexzongled af 29 bf%rﬁ@' tacidr sphr anppsiriclnde adetdte] Ssiceindte, a
conmpound represented by the following formula (I"'") or (1") is pr’eferabl e:

'%/’2& EHS\ Hifdélﬁhl._ﬂldtt: onratedte) tafd€ate,~Ncitrate3 Cladtatd, ") steki€) NbbhibideH CO
methanesulfonate, ethanesulfonate, p-toluenesulfonate, and
10 benzenesulfonate.

Preferred examples of an inorganic basic salt may include:
alkaline metal salts such as a sodium salt or a potassium salt; alkaline-
earth metal salts such as a calcium salt or a magnesium salt; aluminum
salts; and ammonium salts. Preferred examples of an organic basic salt

15 may include a diethylamine salt, a diethanolamine salt, a meglumine
salt, and an N,N’-dibenzylethylenediamine salt.

Preferred examples of an acidic amino acid salt may include
aspartate and glutamate. Preferred examples of a basic amino acid salt
may include an arginine salt, a lysine salt, and an ornithine salt,

20 [0016] In the present specification, R-C(=0) in the formula (I)
(wherein R represents hydroxyl, Ci.¢ alkoxy optionally substituted with
C1. alkoxy or amino optionally substituted with C,.s alkyl) may be
bonded at any substitution positions, namely, the ortho, meta, or para
position on a benzene ring to which it binds. It is preferably bonded at

25 the meta or para position. That is to say, a compound represenied by

the following formula (I') or (I’") is preferable:

12
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[wherein R has the sane definitions as those described above]. Mire
preferred exanples of such a conpound may include: nethyl 5

N-[ 3- (6, 7-di met hoxy- 2- net hyl am noqui nazol i n-4- yl)phenyl ]terephthal am c
acid, salt thereof, or hydratfe thereof; ethyl N

[3-(6, 7-di met hoxy- 2- et oqui nazol i n-4- yl)pheryl]terephthal am c acid,
ereof; and 10 H ]
t hyl am noqui nazol i @‘ IN) heAyhf - N

salt thereof, or hydmat

met hyl t er epht hal am salt thereof, or hydl,,- thereof@ [0017] The term

"at opi ¢ ditge@ases is,used i® the presart, specificatiqmto mean atopic
dermatitis, urarf\la, IQronchi al asthfa, [ &Y gic rhinitis, allergic

conj unct i H,t0S, e"frgg {0018] When g GpMe fCHshi s invention is to be
used as a nedicanenty it is normally conpounded, with suitable
pharmaceutical ingredients to prepare pharmaceutical products for use.

Not wi t hst §ndiengin Rhigagitles oime definitmasisatinmef dssoriWed beoespMm@ of the

i nvention as a medi canment should not be negated. 20 The pharnmaceuti cal

i ngr edi entpsefaryed sxamgiescasniteaicompuuidbiy inclidd:cants, disintegrating
agents, coloring agents, taste correctives, emulsifiers, surfactants,

di ssol vi ngnathg$, suspendi ng agents, isotonizing 13 agents, buffering
agents, preservatives, antioxidants, stabilizers, absorption enhancers, and
they li ke, M,I[B_(cﬁj.\dimalgh@x@.z;mh lahyines@ihaAnlinydi canents. |f desired, these
agents may be conbined for use. [0019] The excipients may include, for

exanpl e, lydyshesgy][tetephehalansiefdcid uadt theptof; esdydratetteresch, manni tol ,
sorbitol, starch, alpha starch, dextrin, crystalline cellulose, |ight
silicic ardthyglri de, al uminumsilicate,

N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid, salt thereof, or hydrate thereof; and

10 N-{3-(6,7-dimethoxy-2-methylaminoquinazolin-4-yl)phenyl]-N’-
methylterephthalamide, salt thereof, or hydrate thereof.

[0017] The term “atopic disease” is used in the present
specification to mean atopic dermatitis, urticaria, bronchial asthma,
allergic rhinitis, allergic conjunctivitis, etc.

15 [0018] When a compound of this invention is to be used as a
medicament, it is normally compounded with suitable pharmaceutical
ingredients to prepare pharmaceutical products for use.
Notwithstanding, the use of a drug substance form of the compound of
the invention as a medicament should not be negated.

20 The pharmaceutical ingredients may include excipients, binders,
lubricants, disintegrating agents, coloring agents, taste correctives,

emulsifiers, surfactants, dissolving aids, suspending agents, isotonizing

13



calciumsilicate, magnesi um al um nonetasilicate, calcium hydrogenphosphate,
and the |like. The binders may include, for exanple, polyvinyl alcohol, 10

nycir oxypr GB5e: RITSEE) GBeRRs, atERbmRRssF, rfRRERm Sabliads, Shellee
b | 1 ul [ | i e : | d h
F?:2e."x%ﬂ%%fﬁ-@&ﬂ@ﬁiﬁg@%%%ﬁﬁ&?{ﬁ%%”%li?cﬁ;{v iléfhé’e@%gsrﬁ‘&ﬁélifig#gﬁ& 15°
[ . ' | I |,
col fl)i‘&“aftrﬁﬁlfét frenffH et esn AR Ran b omBmiSier sty Pt ude, for
: Il | |yl : | at.i n, | Gi b L e, di
Eié‘?‘éginci{)ﬁli%ﬁf le', lr‘@fémcgm‘ia@ﬁfr@%%?{rﬁcélﬁﬁ?iér”sé%ﬁ}pﬁéa“f%c&ﬁé%ﬁ%ﬁem ed
o 20 , lcel | ul
cégifﬁ%{’r%@ %Lz-,%arh l#gﬁfc%ég, ggﬁf%ﬁ#c TrBRRE sy PEE S ERT. BIVEEMARE Ry st ar o
. : ke T : el . i oxi de,
ot o oS NGRS SRR DS, IR AELASR R STRUESK O e
talc, 25 rihoflavin.sodi um phosphate, yell | ow al m'.numtl ake %nd the like,
whi ch hav &SB! ap GRS as ‘g‘&&PEWBI%  RUREgORsaNTC e, | palGmy T | U va
T ' i d wder , hol , [
powder . miNCRRESPICHEAREG (A cq 'Ci nnamon bark. and. the ii ke The

Soa um |yt A PP SRR, o BBl pofetvh) ARG cer

oSt ear af gy, SUSFASE ! YIS oSS! umd! XESHD dilanth, gelatin,

shellac,  hydroxypropylmethylcellulose,  hydroxypropylcellulose,

carboxymethylcellulose sodium, polyvinylpyrrolidone, macrogol, and
the like.

The lubricants may include, for example, magnesium stearate,

15 calcium stearate, sodium stearyl fumarate, talc, polyethylene glycol,
colloidal silica, and the like.

The disintegrating agents may include, for example, crystalline
cellulose, agar, gelatin, calcium carbonate, sodium hydrogencarbonate,
calcium citrate, dextrin, pectin, low-substituted hydroxypropylcellulose,

20 carboxymethylcellulose, carboxymethylcellulose calcium,
croscarmellose sodium, carboxymethyl starch, carboxymethyl starch
sodium, and the like.

The coloring agents may include iron sesquioxide, yellow iron
sesquioxide, carmine, caramel, beta-carotene, titanium oxide, falc,

25 riboflavin sodium phosphate, yellow aluminum lake, and the like,

which have been approved as additives for medicaments.

14
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acid ester, and the |like. The dissolving aids may include pol yethyl ene
gl ycol, propylene gl ycol, benzyl benzoate, ethanol, chol esterol,
trlethanolanlne sodium 10 carbonate, sodiumcitrate, Polysorbate 80,

ni cotinani de, ikt tbieectivireaserinensy iecladeictod®yowastH, Ydenthion, addition
to the surfactants, hydrophilic polymers such as pol yvinyl al cohol,

pol yvi nyl pwsmhlcdp@ﬁrder NRichthe &il, &30l hpowasydl thyhfabhubagke and
hydr oxyet hyl cel | ul ose ‘and hydroxypropylcellulose 15 The i sot oni zi ng

agents mayhé fgkleude gl ucose, sodiumchloride, mannitol, sorbitol and the
| i ke. The buffering agents may include the buffers of phosphate, acet at e,

carbonate, citride apthisifRers! ks Hee BLFfaefandd | YRSy Manchi ude

nmet hyl par aben, propyl paraben, 20 chl orobutanol, benzyl al coholaryphenet hyl

al phol ,  dEbHHRALEIAG aédﬁhm r?l CouAfite, qaareylhﬁlﬂmbﬁrohﬁbﬁl@rﬁdlaﬂ dants nay
include sulfite, ascorbic acid pha- t ocoph

rol and t |'i ke. Th
st abi | i zengciffy, Iglotatde rhbﬁéﬁeﬁﬁ’ﬂér ghdnose sty éblﬂeégtélan%@'bérm_ ftyThe
|

absor pti on enhancers nay include those generally used medi cafrents. 15
[0020] Thecphhastercand tiealiker oduct s descri bed above may include:. oral agents
such as tablets, pomders granul es, capsules, syrups, troches, and

[ nhal ati ons; exties isobViaRAsidl iaRg iARileAolyBRgiEhbatlyesl, 5p1@P5Hé1ﬁnt s,

ophthal m c ointnments, tapés, ophthalmc sol uti onhs, naSal Ops, ear drops,
poul ti ces,glapgl, |B§r!z‘9[‘9oen%dte' @tﬁﬁﬁélor&:ﬁolé‘stéfcﬁf eﬁéﬁﬁnoﬁaﬁmé ajddbmi S an

external preparation, which directiy acts on affected area.
10 carbonate, sodium citrate, Polysorbate 80, nicotinamide, and the like.
The suspending agents may include, in addition to the surfactants,
hydrophilic polymers such as polyvinyl alcohol, polyvinylpyrrolidone,
methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, and
hydroxypropylcellulose.
15 The isotonizing agents may include glucose, sodium chloride,
mannitol, sorbitol and the like.
The buffering agents may include the buffers of phosphate,
acetate, carbonate, citrate and the like.
The preservatives may include methylparaben, propylparaben,
20 chlorobutanoi, benzyl alcohol, phenethyl alcohol, dehydroacetic acid,
sorbic acid and the like.
The antioxidants may include sulfite, ascorbic acid, alpha-
tocopherol and the like.
The stabilizers may include those generally used in medicaments.

25 The absorption enhancers may include those generally used in

medicaments.

15



The oral agents may appropriately be conbined with the auxiliaries
descri bed above to formpreparations.. In addition, the 10 surfaces of the

agent s naxopgogoat AN BREARASIItical Nk RENABLABA] AatRRD MR

appropri ate e co e aux rres, 1n particular, dxci pi ents,

bi nder s, tiﬁélhﬁe?%f‘él%%n‘éﬁ%uch gg‘ﬂéﬁbﬁ ?&vdér‘ééé?&‘iﬁﬁ@éé:capgk | gi%ﬁc}g%‘f ai ds,

suspendi ng "agent s, Izing agents, presefvativ s,

stabi | i zerg o1k %ﬁofﬁélﬁﬁ?@gﬁgﬁn@i R%&i:e\l/rﬁiﬁﬁ% h@éﬁ:ﬂeasﬁjrﬁﬁf@rogftbﬁ@?,h The

i njections nay appropriate auxi ries,

par ti cul aloin@Aubl T RliAalSl CARLANNS, (dhasobulIAl0soluapaRending agents,

i sotoni zi Ng agents, ‘presérvatives, a X1I’da I'Zers, "of absorption

SE?%%&‘?@I&%P%? pﬁ@g;g@@&@%&oaﬁd 1%@1&{%0%}}51' ?xﬁ%cﬂB{ﬁQgerkréﬂ?red

sent Ihvention s erent depending on the

degree of : , | : of salts,
di fferenc?%ﬁ%@@ tlg\g?ﬁt?/)&?glatlﬁg%ﬁ%%ﬁrg’%Hé&ggg%?p&g%ggpgf& fé?ease, or
the like. J.g,general, in the case of oral adnministration, the dosage of the

phar maceuti cal of the present 25 invention is between approximately 30 g and
of an "16 oxiern aripanstico iy rEpplllidely PaG EOHnGE" WA ML Sor, T
s Dot weai GRS, driribefi b fiY o M5im BlepdeibhE. JRR°adqieRly B LAt
a8 i A e o R e o o B R e Gns. [0092] Raw mater al

corbeunds and, Yo St APBReslarsnechag wiRHrIE RO IR e comound
material GRAPQHRAR-AAY in particular, excipients, binders, taste correctives,

emulsifiers, surfactants, dissolving aids, suspending agents, isotonizing

agents, preservatives, antioxidants, stabilizers, or absorption enhancers

15 to form the preparations.

The injections may appropriately be combined with the
auxiliaries, in particular, emulsifiers, surfactants, dissolving aids,
suspending agents, isotonizing agents, preservatives, antioxidants,
stabilizers, or absorption enhancers to form the preparations.

20 [0021] The dosage of the pharmaceutical of the present invention
is different depending on the degree of symptoms, age, sex, body
weight, dosage form, the type of salts, difference in sensitivity to the
agent, the specific type of disease, or the like. In general, in the case of
oral administration, the dosage of the pharmaceutical of the present

25 invention is between approximately 30 pg and 10 g (preferably
between 0.1 mg and 100 mg) per adult per day. In the case of an

16



reagents are different depending on a starting material, a solvent used, 10
or the Iike. The types of such raw material conpounds and reagents are not

3 St St R SRR b e TR
PO M L e B T B R 17
T LS ST T AL RO BT WA ST
e T RPLEPSP U B kot MR RATIROE e . °
L SN
o YR R TR i S bR
1 oo AT U o AR A BGRBELL L) ©
G703, SRl IO ARSI 0SoR BIET o
I o 00 At UL TRLONIARN Y (9%l MRLEA RN iy, [0023]
eRpesent o b e L onaacllor Wl i depoiPetneThe ome L coen o
described hel ﬁt}f‘fbg%‘{{cﬁ]l'%{%égﬁgfigggﬁ&ﬁ'%s%ﬁgyadéﬁo??nl%?@ﬂfeefjeé%oﬂ'?t hod D,

whi ch is déescr
A solvent used is also different depending on starting raw materials,

reagents, or the like. Needless to say, the type of such a solvent is not
particularly limited, as long as it does not inhibit the reaction and it
15 dissolves starting materials to a certain extent. When the compound (I)
of the present invention is obtained in a free form, such a free form can
be converted to a salt that may be formed by the above compound (I),
or a hydrate thereof, according to common methods.
The compound (I) of the present invention is obtained in a form
20 of a salt or hydrate of the compound (I), these components can be
converted to a free form of the above compound (I) according to
common methods.
In addition, various isomers (for example, a geometric isomer, an
optical isomer, a rotational isomer, a stereoisomer, a tautomer, etc.)
25 obtained relative to the compound (I) of the present invention can be

purified and isolated by ordinary separation means such as

17



10 Method A, nethod B, and nethod C will be described in detail bel ow
However, the production nethod of the conpound of the present invention is

3o (el veb e B b R i B e
:ﬁerezg(r:tesz{/%\tltzjﬁl a ggﬁ% gng (%ﬂ%ggri@%cigggrl g%ﬁ%’&?ﬁz ar}%lﬁ'rl%fgp?(il_ \{?n'z)fi n
0 prereft rbloBORY: it el bR ol B,
rome, ikt 300, REFPU b o e AP ihor Ty
corbound (lgvaﬁ%@ﬁw&rg%ei&nm e My B B deserRab gt “ester and
and pr e?er abl yeq%tC)gB%ﬁ]q f%ﬁ’fﬁ%@?ﬁ%ﬁﬁ&f&?@?@a zﬁ)fg% %LH%%%%A? |3;res The
Storting dumemed eliod B Pt oy atinsilhe Ry BN, tq e o
reaction icrtl)rrtl];r)]gugcﬂ R als3 5 prcl)zé&gé)d B3y BletBod %,V SlichBY 4Ok in

WQ099/37622.

10 Method A, method B, and method C will be described in detail
below. However, the production method of the compound of the
present invention is not limited thereto.

[0024] (Method A)

0
O H
NH, I\ N OR!
SEFVECLNENNS
=N

O

HsCO © @y HsCO Q
/I\ O )
O o _CH
HaCO N ” 3 )\N ~CHjs

H4CO N
: H

(A-3) a-1)

15 - [wherein R represents Cj.g alkyl. ]

Method A is a method of allowing a compound (A-3) to react
with a compound (B-2) that is acid chloride in an inert solvent in the
presence or absence of a base, so as to produce the compound (I-1) of
the present invention.

20 As such a compound (B-2), a2 known compound, a commercially

available compound, or a compound that can easily be produced from a

18



10 aromati ¢ hydrocarbons such as tol uene, benzene, or xylene; ethers such as
di et hyl ether, tetrahydrofuran, dlnethoxyethane or di oxane; hal ogenated

QX?LSET[ CBRAENRE a‘*’sﬁghﬁ%% S0BAT R RSt g i Bengiet Sf' °rr§1%t Gor

4 h I d I

e ot r anbtir oy aban€ ol B TS b5 6 3Rel") Beprmblhs RE S R ot
ﬁiat;zz'a? bl Stk e %@ﬁ@?ﬁ%‘% R el i o bﬁgﬁbt y oo e

i nclude: in an ﬁé ki ses such as sodi um carbonate, potassium car bonate,
SOdI um 20 A %%@e a! nat e, potassi um hydrogencarbonate, or cesium

xetpl o 1 SS?lﬁwﬁ%r‘r‘n%ﬁ@% @ 2&&%%%@#%%%&%0@” Gedii T &finghount “of 1
Egnéguné' (réféﬁs{srerf‘%rﬁﬂx 13657 ihdsabBanalaraiaenlor the 20kl (Ar ;h(raeagzggnt
o' 150 BB e LA S Il B R LTS) ©
o8 et o S Al LR €500 0 e B0 5
1] HBCO N f 38R fbn MR presen%_| step. Examples of a solvent may include:

10 aromatic hydrocarbons such as toluene, benzene, or xylene; ethers such
as diethyl ether, tetrahydrofuran, dimethoxyethane, or dioxane;
halogenated hydrocarbons such as dichloromethane, chloroform, 1,2-
dichloroethane, or carbon tetrachloride; organic bases such as pyridine,
or 2-, 3- or 4-picoline; water; and a mixture of these solvents.

15 Preferred examples are tetrahydrofuran or pyridine.

The type of a base used herein is not particularly limited, as long
as a compound of interest can be obtained and non-separable by-
products are not generated. Examples of a base may include: inorganic
bases such as sodium carbonate, potassium carbonate, sodium

20 hydrogencarbonate, potassium hydrogencarbonate, or cesium
carbonate; and organic bases such as pyridine or triethylamine. A
preferred example is pyridine.

The aforementioned base can be used in an amount of 1 to 10
times, and preferably 1 to 4 times the molar equivalent of the

25 compound (A-3).

The reaction temperature depends on a solvent and a reagent

19



11/ te~HHCH3 t13C WHCH3 H3 3 H3ICHCH3 Ot 0-2) Hn-3t [wherein R has
the sanme definitions as those descri bed above, and R represents O _6

b oP R SR et b A O Bl o Pk B e
of obt ai ni g %hdigpbexyl ic acid corrpound (1-2) as a result of the hydrolysis
reaction oOf conpound (I - and step 2 of esterlfyl ng or am dati ng

(13 aggvf ne- prdtt kiactﬁﬁﬁlﬁ%%%ﬁaéﬁ o 2salyenf Uy ; Bracne 1?%%@%?12}32”% 1:’
1-2
¢ ﬁ?ﬁﬁﬂpoﬁ%}a raye) tai%ﬂquiﬁﬂyéﬁwﬁp.0’-5@@@@@%&% 4 Pt ot

pardicul a m.t ed as it 20 dissolves starting substances to a
ceri ain ePteéﬁ’Fé%r]r (’(1@@ %t inhibit the reaction in the present step.

Exanpl es ol ve igcl ude: aromatic hydrocarbons such as tol uene,
benzene, ibogﬂsene; TM%E@ ch 20 as diethyl ether, tetrahydrofuran,
di mret hoxyet hane, or di oxane; al cohols such as nethanol, ethanol,

n- propanol , isopropanol, n-bputanol, t- but nol, or et hyI ene egcoI wat er ;
and a m xture of thege hMent s. Pr.ef exarrpl es ar hanol or

t et rahydr of ur an. H e of a reln areicularly
limted, as |ong o
" HeCO [Step 1] HacO. N [Step 2] HiCO
Hy H’CH:‘ HalS /I\ Lt CHs

(3 *2

[wherein R' has the same definitions as those described above, and R’
represents C, alkoxy optionally substituted with C.¢ alkoxy, or amino
10 optionally substituted with C;¢ alkyl.]

Method B is a method, which comprises: step 1 of obtaining a
carboxylic acid compound (I-2) as a result of the hydrolysis reaction of
an ester compound (I-1); and step 2 of esterifying or amidating the
above carboxylic acid compound (I-2), so as to obtain the compound

15 (I-3) of the present invention.
[0026] <Step 1: hydrolysis reaction>

The compound (I-2) is obtained as a result of the basic
hydrolysis reaction of the compound (I-1) in an inert solvent.

The type of a solvent used is not particularly limited, as long as it

20 dissolves starting substances to a certain extent and it does not inhibit
the reaction in the present step. Examples of a solvent may include:

aromatic hydrocarbons such as toluene, benzene, or xylene; ethers such

20



as a compound of interest can be obtained and non-separabl e by- products are
not generated. Exanples of a base may include: inorganic bases such as

o D U, A SRR DIRL B, O bt
N R T s O S
e R e U SR e e
S0, AR e AT 5 TR T
Lo S U A TS D 2™
207 SR UG RS MRy

T o, gL R e B, (1
soLvent | hache BIEReDEe ighe oot CpdolBisy (SacHilecoRigaROIS 0 |
compound Ui S SShlituhe. ALAMER] |SOMAUGITELGIGY, 2daple comound
bey wsed. - BGiTREfcarbonits pGtaS GURP HrBBUn Aorfe, EAIARC aribaRO! - and

yl am ne’.

or an aqueous solution thereof; and organic bases such as pyridine or
triethylamine. A preferred example is a sodium hydroxide aqueous
solution.

The aforementioned base can be used in an amount of 1 to 100

15 times, and preferably 1 to 20 times the molar equivalent of the
compound (I-1).

The reaction temperature depends on a solvent and a reagent
used. It is generally between -30°C and 180°C, and preferably between
0°C and 100°C.

20 The reaction time depends on a solvent used and the reaction
temperature. It is generally between 0.5 and 200 hours, and preferably
between 1 and 100 hours.

[0027] <Step 2: Esterification or amidation of compound (I-2)>

The compound (I-3) is obtained as a result of the condensation

25 reaction of the compound (I-2) with corresponding alcohol or amine,

using a condensing agent, in an inert solvent in the presence or absence

21



The above al cohol or am ne can be used in an anmpbunt of 1 to 10 tines, and
preferably 1 to 3 tinmes the nolar equivalent of the conpound (1-2). 10 The
type of ayq £t used is not particularly limted, as long as it dissolves
starting substances to a certain extent and it does not inhibit the

reaction i n ¢ hey DLESERbrSbBnaPIRLER O ARl RhofAYbRbUIR; o 2romat i c

hydr ocar bons suc zene, or X a8 di et hyl

ﬁéthﬁ;r L;?@S@@faéﬁr%ﬂw %Eéf‘%%@t?“ércgférﬂb%ﬁa et St Biat er ami des
Eégaggf gyﬁbﬁ‘ﬁ@g&%gr anm eﬁ@ﬂﬂn& %f?%?ﬂri? oﬁa hﬁ%‘#{ﬁ?&iﬁ? g%tnh(}q ﬂrl%t 15'1(‘) f t gese
cortdensi ng’égéfeaﬁ!féé%ﬁe%ﬁﬁﬁ tigh SRHIBE R U B o8P0 PO .S
conpound ¥ ShBhY &3t HiadthaRE matoBRLmaRRRTEA AefnRiafiuct S are not

gener at ed ensing agent may 1 nelu 'm des such
ﬁl—s( gl g?/r:rlsgﬂye/f(glrrllqﬁe[)pr opy?%cq’ﬁd ("mlél% Plerlnlsgd l?é’&:a%é)l t %9 phosphi ne
condensi n n ri

tris(di rre?hlﬁ?gmtaﬁd) ;ﬁgfseg%bﬁe ex%rgtﬁ)ﬁ]gr ogllrl]%)s%h ent ngthgi et hyl

cyanophosr&@g@% ). A preferred exanpl e of a conden5| ng agent used
herein is @}]GBE?& enentioned condensing agent can be used in an anount
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the reaction in the present step. Examples of a solvent may include:
aromatic hydrocarbons such as toluene, benzene, or xylene; ethers such
as diethyl ether, tetrahydrofuran, dimethoxyethane, or dioxane; esters

15 such as methyl acetate, ethyl acetate, propyl acetate, or diethyl
carbonate; amides such as formamide, dimethylformamide,
dimethylacetamide, hexamethylphosphoramide, or N-
methylpyrrolidone; and a mixture of these solvents. A preferred
example is dimethylformamide.

20 The type of a condensing agent used herein is not particularly
limited, as long as a compound of interest can be obtained and non-
separable by-products are not generated. Examples of a condensing
agent may include: carbodiimides such as dicyclohexylcarbodiimide
(DCC) or N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide (EDC:

25 WSC); and phosphine condensing agents such as benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium  hexafluorophosphate (BOP) or
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products are not generated. Exanples of a base may include: aqueous
sol utions of inorganic bases such as sodi um hydroxi de, potassium 10

hydr oxi de di‘%’g&;pi Hyhgdo@%%gh%%aﬁi gﬂgggar@ar bo&atﬁeféﬁ)é@s ék%‘rﬁp(f@r Bgn ate, s odi um

hydr ogencar at e; ar bonat'e, " or cesi carbonate; and
organic b Ll ar: . tkiqet hyl amne. A preferred exanple is
triethyl a%‘%’ﬁ@?ﬁéi’ﬁg g?élrsr%%h%genlgc}st}g??'can be used in an anmount of 1 to 10
15 tinmes, and f : ' : lwal en conmpound
(1-2). It desire ,Efﬁ%%n#ﬁ%d%&dﬁmcﬁ] ﬁ%&?r@ﬁﬂﬁ%s\‘ﬁ i dmodls

me am nopyri oxybenzotriazole may be
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tog3 tine H]fm r~equi val ent of the conpound (1-2) The reaction
ter?:peratu?:g |sdr¥git6|g%fticul arly limted. It is generally between -30C and
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qzNH2 0 |
solutions of inorganic bases such as sodium hydroxide, potassium

10 hydroxide, lithium hydroxide, sodium carbonate, potassium carbonate,
sodium hydrogencarbonate, potassium hydrogencarbonate, or cesium
carbonate; and organic bases such as pyridine or triethylamine. A
preferred example is triethylamine.

The aforementioned base can be used in an amount of 1 to 10

15 times, and preferably 1 to 3 times the molar equivalent of the
compound (I-2).

If desired, 4-dimethylaminopyridine or 1-hydroxybenzotriazole
may be used as an additive for accelerating the reaction.

The aforementioned additive can be used in an amount of 0.1 to

20 10 times, and preferably 0.1 to 3 times the molar equivalent of the
compound (I-2)

The reaction temperature is not particularly limited. It is
generally between -30°C and 180°C, and preferably between 0°C and
80°C.

25 The reaction time is not particularly limited. It is generally

between 0.5 and 200 hours, and preferably between 1 and 100 hours.
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H3CO N H OH (B-3) H3CO ~N H3CO N%- CH3 H3CO N ""N CH3 5 (A-3) (I) [wherein
R has the sane definitions as those described above..] This nethod is a

nmet hod of subjecting the conpound (A-3) to a condensation reaction with
correspondi ng GRakbeXyd e t&E kishi( By 5 i -agent, N an inert
solvent in the presence or a sen(:eg[?h’c{?]‘sHat 9%8 g%lgg%ggéa%g{lgap%d%e t he
conpound {1 AfxSdGH ERIPRIEL Brs NEHbr6AIRRLEC etifyICAMIRLECT al |y

avai | abl e conpound, or a conpou(gl? ﬁéteﬂégln easr{5 y e@ FF) ulce reC)m a

comer ci a&)){(ﬁ}@ﬂ%&.‘ abl e compound by a nethod that is generally carried out
by those skilled in the art, can be used. An exanple of such a 15 conpound
(B-3) is ht hal ; ﬂﬁkﬁ nomet hyl ester, which can be -easily produced
fromteregﬁ{ﬁl iC aglqg. gmgonpound (B-3) can be used in an anount of 1 to
10 tinmes, and preferably 1 to 3 tines the nolar equival en t he conpound
(A-3). The type of a solvent used is not particular W as long as

i |
it 20 dissol ves stardihg2subst sPto a certain_extént ag t ~goes not
inhibit the react in tcpe r step. Exa of Jla sol vent may
i nclude: 24 aromati£ hydrogdr s such as tol ueng# belzene, or xyl ene;

ethers su as diethyl ethegy _tetrahydrofuran, met hoxyet hane, or di oxane;
@ p acet_al_e_,ﬂi'ﬁt_h.w. abdiQt e S
9

esters sUE acetate, or diethyl
carbonate; am sug a/%H;ornam de, dineth manm de, 5 di met hyl acet am de,

hexamet hy Hgl's pifor ami of N net hyl pyniedi det erNANt: Hai xture of these
solvents. A preferred "exanple is dinethylformanide. HThe type of a

cogdensi ng agent ¥dkd herein is not particul arty

of

[wherein R has the same definitions as those described above.]
This method is a method of subjecting the compound (A-3) to a
condensation reaction with corresponding carboxylic acid (B-3), using
a condensing agent, in an inert solvent in the presence or absence of a
10 base, so as to produce the compound (I).
As such a compound (B-3), a known compound, a commercially
available compound, or a compound that can easily be produced from a
commercially available compound by a methbd that is generally carried
out by those skilled in the art, can be used. An example of such a
15 compound (B-3) is terephthalic acid monomethy! ester, which can be
easily produced from terephthalic acid.
The compound (B-3) can be used in an amount of 1 to 10 times,
and preferably 1 to 3 times the molar equivalent of the compound (A-3).
The type of a solvent used is not particularly limited, as long as it
20 dissolves starting substances to a certain extent and it does not inhibit

the reaction in the present step. Examples of a solvent may include:
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limted, as long as a conmpound of interest can be obtained and non- 10
separ abl e by- products are not generated. Exanples of a condensing agent nmay
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i s, and B?ef@é‘%ﬁé@rf?*‘%r&%h%ﬁé@%aﬁéeﬁﬁﬂa%’%ﬁlﬁi%H?Pa%?ﬁﬁﬁfar onpfhﬁd
A-3 '
ég 2) ol 8 hopd 4 FELREBIRACRY 3kt Gl o%*?faﬁﬁ%&’%ﬁ@?% -ﬁgfoﬁgd”‘”
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agent may include: carbodiimides such as dicyclohexylcarbodiimide

(DCC) or N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide (EDC:

WSC); and phosphine condensing agents such as benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium  hexafluorophosphate (BOP) or

15 diethyl cyanophosphonate (DEPC). A preferred example of a
condensing agent used herein is WSC.

The aforementioned additive can be used in an amount of 1 to 10
times, and preferably 1 to 3 fimes the molar equivalent of the
compound (A-3).

20 The type of a base used herein is not particularly limited, as long
as a compound of interest can be obtained and non-separable by-
products are not generated. Examples of a base may include: aqueous
solutions of inorganic bases such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, sodiam carbonate, potassium carbonate,

25 sodium hydrogencarbonate, potassium hydrogencarbonate, or cesium

carbonate; and organic bases such as pyridine or triethylamine. A
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10 The reaction tenperature depends on a solvent and a reagent used. It is
general ly between -30C and 180C, and preferably between O0C and 80C. The

éiﬁé? ar 1y P RRERE  s R BBt o0 "D et o bl y Hgngei ween ?;223' 1'85 .
ot : [

the m ced_anhydPERoRRERBoEr GRe kT B SR ARt T o e

i ke. [002 P ' [ ' 2 ] A-3

< an 1 nt rissa 200 SESERTG" Joda”n, HHEE TRiK. Hablas” gl eRRA el % dlced by

t he netho iS¢l | 4\n production exanple 7 of W99/37622. Qther than the
above net ﬁ%&p%i\r@z@ggr)pound (A-3) is synthesized by the foll ow ng

TSI N O oSN Sl el
e Bl S RA PRI 300 1 e e
present b ot o, REBONCOMT e S by S Sl B B S8R,
reaction hpkg dZWtla hRAEHEY 0118 'HRES B8' ¥olhr eqlivdl&nt of the

compound (A-3)

10 The reaction temperature depends on a solvent and a reagent |
used. It is generally between -30°C and 180°C, and preferably between
0°C and 80°C.

The reaction time depends on a solvent used and the reaction
temperature. It is generally between 0.5 and 200 hours, and preferably

15 between 1 and 100 hours.

It is to be noted that the present step can also be carried out by
the mixed anhydride method using ethyl chloroformate, ethyl acetate,
or the like.

[0029] (Production method of intermediate)

20 The compound (A-3) that is an intermediate commonly used in
methods A, B, and C, can be produced by the method disclosed in
production example 7 of W099/37622. Other than the above method,
the compound (A-3) is synthesized by the following intermediate

production method, for example:
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presence of a palladium0) catalyst, under the atnosphere of inert gas or
w t hout such atnosphere, in the presence or absence of a base, and in the
presence or absence of additives, so as to obtain a conmpound (A 10 2); and
step 2 of converting the g¢ht¥éro group.Qf nhe conpound (A 2)uto a

met hyl am no group, so as %% roduce @ npound (A-3) t Is the
internmediate of th !conpound of t he prfesent invention. $8030] <Step 1:
Coupl i ng r e8€ ﬁgé pr esent "&tepsisva st ep of wadl 'umNthe conpound (A-1)
to 15 react w t cogRpind (B i plan ipesd sol in the presence of
a pal | adi Uff{D) cat'al §st, ?ﬂ t%-'presé%%@‘of a bas®, ¥ Chg Pfesence or
absence of additiyges, and under the gtnosphere of inerts;gas or wthout such
at mosphere, so as to produce the |nterned|ate compound (A-2). The present
step can be carried out in accordance with 20 publications described in S.

rev. . ( 100y hegiit B deERhdehiPlepratents hiaropch ot hlodpr EEC L, e
aitor the PEALEEHE,: AIEnt .Sﬁﬁ%h%@éfﬁiésﬁﬁ'ﬁ??ﬁ*’&ﬂﬁ%ﬁﬁﬁﬁéa&222? bed in
Commor i a1y a0t PASTE" B Beefo  STPBEA o thtbet sin T GE S GRERRE Eorpoune
|(o:r |) cul arﬁnﬁ‘ﬁﬁggé ﬁggnﬁ%hncg&ﬁggg“l&cgﬁpézﬁg%éq‘{ nchggésd %&%PW%‘%%BF ai ned and
may i netudd 5 QiPRbE OB ReR R ARTT ek AG, MRS SonehE it R (T Y
ited: The BNRst AT ceba i ) RS e s ot te it el '

or without such atmosphere, in the presence or absence of a base, and

in the presence or absence of additives, so as to obtain a compound (A-
10 2); and step 2 of converting the chloro group of the compound (A-2) to
a methylamino group, so as to produce a compound (A-3) that is the
intermediate of the compound of the present invention.
[0030] <Step 1: Coupling reaction>
The present step is a step of allowing the compound (A-1) to
15 react with the compound (B-1) in an inert solvent, in the presence of a
palladium(0) catalyst, in the presence of a base, in the presence or
absence of additives, and under the atmosphere of inert gas or without
such atmosphere, so as to produce the intermediate compound (A-2).
The present step can be carried out in accordance with
20 publications described in S. P. Stanforth, Tetrahedron (1998), 54, 263.,
N. Miyaura, A. Suzuki, Chem. Rev. (1995), 95, 2457, etc. More

specifically, the present step can be carried out, referring to the reaction

27



and preferably 0.5 to 1.5 tinmes the nolar equival ent of the conpound (A-1).
The type of a solvent used is not particularly limted, as long as it 15

di ssol ves g ] S riai xt d it _do ot _inhibit
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di met hoxye N | et hyl.ene gl I .met;hyl et her: al olks such as
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- byt anol , iso 0 | ene col , .gkycerin,. oct.ang
cycl ohexanol , W‘?re@’ﬁ% 0%5’511(96'(]0%1@8%{%& q?"tlﬁi Iuégdsh%rh CUpling: d5i 195 | e or
| sobutyronitr.ile;: sulf.oxides, such as dinethyl..sulfoxide,or ;sulfo]ane;
esters sumgufﬁsmy‘rmg%%t%ﬁ ]&ng %a&quo%@toé@gerﬁﬁéﬁﬁ bgc(é}?t&mf: or di et hyl
a1 ol ud SRpsarafler PATFadlRlN Bt inprIGaliE: oERRRRE U i xed
may inclu end, : h t e, ;) Hdan m xed
sol vent of these | yents.. 5, The,type of a | | adi um.Q) al used is
not parti c(iﬂlgpglg}ndigﬁrfg&y %ll}(g%a'%gu%?W§%ow g e?Z@ SE‘ﬁ?ﬁebe obt ai ned
and non- separabl e b oduct s areno er,at ed. anples_of a | I adi um( 0)
catalyai A o ?ﬁ@ﬁﬁ)i?é?ﬂg?rfr?-gﬁéﬁfﬁréﬁ S hn Al Biotic 2RF
r i be | eacet ope) di pal | adi um
bi L(?di bengf/ i%ﬂf?gﬁé%P%?fg) pal | adi um bis(tri-t- butyl phosphine)pal | adi um
pal | adi um bl ac vari Qus es, of pal | adi.um_ conpl ex at, -becone
pal | adi un{ O p&@&u?%?gu%é)@én%%@& %Sad%,an SHTIT 62,5 18" 0°RRRE
and preferably 0.5 to 1.5 times the molar equivalent of the compound
(A-1).
The type of a solvent used is not particularly limited, as long as it
15 dissolves starting substances to a certain extent and it does not inhibit
the reaction in the present step. Specific examples of a solvent may
include: amides such as formamide, dimethylformamide,
dimethylacetamide,  hexamethylphosphoric  triamide, or N-
methylpyrrolidone; aromatic hydrocarbons such as toluene, benzene,
20 xylene, or mesitylene; ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, dimethoxyethane, or diethylene glycol
dimethyl ether; alcohols such as methanol, ethanol, n-propanol,
isopropanol; n-butanol, isobutanol, t-butanol, isoamyl alcohol,
diethylene glycol, glycerin, octanol, cyclohexanol, or methyl
25 cellosolve; nitriles such as acetonitrile or isobutyronitrile; sulfoxides

such as dimethyl sulfoxide or sulfolane; esters such as methy! acetate,
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and a palladiun(0) catal yst generated in a reaction systemas a result of
conbi nation with various types of Ilgands as described below 15 That is to

SZYI’ aérﬁn%g%qp?(gégﬁt;éé rBH régér?@)e gggr ufllg m"?ﬁ? &éﬁﬁ aa%r@%;eg a conpound
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tol yl phosg@wﬁt al I adi um and
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ors separ abl e Dyprottcot tt A piRLRAYsE sel f 3 DAATRE o cuch a
e

2 (it~ éaﬁ%%%ﬁ%sb&epwoé‘%ﬁa%&o?ygﬁ?%%% ERARHIER o8 s palp By "
%f'{éfyﬁ%f’i‘l%x?%&%"iﬁe %ﬂ%?ﬁ?@ﬁ@%ﬁﬁg&%&f@g&%&@%@dm

t::ll %efh?fgﬁé@ elb‘iez‘{ﬁa%g Sﬁﬁ’r‘@ diﬂﬂr ef er rle?i(exarrpl eis

catliyst & %@Eﬁ%ﬂﬁq%%%@%%%ﬁﬁ{ o 0.01 to 5 times. anSURFErerably
base used 405 O3phiE BBl Ay DARUER! pRAgk, {Buf ”‘q%sgﬁéﬁ’*@q?ﬁ&daﬁ&eni Pest
can be obtg 'Irrfﬁldex%Q 4h2P R ERA %% lgdgﬁn%)og%&ﬁ‘sors as described below,

and a palladium(0) catalyst generated in a reaction system as a result of

combination with various types of ligands as described below.

15 That is to say, the types of various types of palladium complexes
that become palladium(0) precursors are not particularly limited, as
long as a compound of interest can be obtained and non-separable by-

products are not generated. Specific examples of such palladium

complexes may include palladium acetate, [1,1°-
20 bis(diphenylphosphino)ferroceneldichloropalladium, dichlorobis(tri-o-
tolylphosphine)palladium, and

dichlorobis(triscyclohexylphosphine)palladium. The type of a ligand is
not particularly limited, as long as a compound of interest can be
obtained and non-separable by-products are not generated. Specific
25 examples of such a ligand may include 2,2'-bis(diphenylphosphino)-
1,1'-binaphthyl (BINAP), 9,9-dimethyl-4,5-
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are not generated. Specific exanples of a base may include: inorganic 15
bases such as tripotassi um phosphate, trisodi um phosphate, cesium

O ] O
fluori de?/ f?ﬁtﬁa&l%ghlﬁg);llggggk&gésm& as s&&?gfﬁgﬂrp&ﬂs blﬁbe?’ soa! gh@ﬁ'ﬁbut oxi de;
A S SO e
pr ef er abl %‘ic){ci&g@()fqpﬁggpcl}lﬁg, nol ar equiz'gltl@?jﬁqog?xy OSEglr},CB?rb@rﬁ?(A- 1). The
compound otthnpe S8 ERtpAG: 1P Gl cbeshh I ETRge R ik e ot
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gener al Iy Wit Pa6 & BRASbbE PANAEARY: aoi'y bet ween 0C and 10 100 The
200 hours, and PEreikBRsnERgdeRe BRI HabRL Cidie Bl TRaRE on 15
caf ed, U tderod 181 3o IR e, 8 ORIEbRRG0 f BS oY REn@] e¢Hotaert 9% 1

equivalent of the compound (A-1).

The type of a base used is not particularly limited, as long as a
compound of interest can be obtained and non-separable by-products
are not generated. Specific examples of a base may include: inorganic

15 bases such as tripotassium phosphate, trisodium phosphate, cesium
carbonate, potassium carbonate, sodium carbonate, cesium
hydrogencarbonate, potassium  hydrogencarbonate, sodium
hydrogencarbonate, sodium acetate, barium hydroxide, potassium
hydroxide, potassium fluoride, or cesium fluoride; metal alkoxides

20 such as sodium ethoxide or sodium-t-butoxide; acetates of alkali metals
such as sodium acetate or potassium acetate; and organic bases such as
triethylamine. A preferred base is sodium carbonate.

The aforementioned base can be used in an amount of 1 to 100
times, and preferably 1 to 20 times the molar equivalent of the

25 compound (A-1).

The type of an additive used is not particularly limited, as long
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15 inhibits the reaction in the present step. Specific exanples may include
argon or nitrogen. [00311 <Step 2> The present step is a step of allow ng

bt ai n the 30 Ceipshihd, FATsHs LA Y cPEARES A TnOBSrRARRIY R ne”uted in
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bet1 en Oc*@dgb 150C. 15 The reaction time is not particularly limted. It
i's @g I )

nera

The reaction time is not particularly limited. It is generally
between 0.5 and 200 hours, and preferably between 1 and 100 hours.

When the reaction is carried out under the atmosphere of inert
gas, the type of such inert gas is not particularly limited unless it

15 -inhibits the reaction in the present step. Specific examples may include
argon or nitrogern.
[0031] <Step 2>

The present step is a step of allowing the compound (A-2) to

react with methylamine in an inert solvent, so as to obtain the
20 compound (A-3).

The aforementioned methylamine can be used in an amount of 1
to 200 times, and preferably 1 to 40 times the molar equivalent of the
compound {A-2).

The type of a solvent used is not particularly limited, as long as it

25 dissolves starting substances to a certain extent and it does not inhibit

the reaction in the present step. Examples of a solvent may include:
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between 0.5 and 200 hours, and preferably between 1 and 100 hours. In the
present step, in general, a hernetically sealed reactor that 1is resistant

of [he corpSmmu s sRa it it ot s b i REEe BB Pustoaucen 1 n -
an i ndust ralsal di%?rﬂ}le’etﬂ& prtgﬁgﬁyalg)ﬁﬂ;%? C&tﬁ% %y% %anedl iolr%bg%%é,he above

gglrrﬁt?rgﬁ b% hea ![ ngrg : n-a speci r| C i’ven. ) ano n-to e ’;)EtGai ned
obt ai ned bR Ch b Hanc-PoRal i BrobI hES R BB T rvent i on
oo, ML, LIRS 0G5 CORGES £ Ml R IO,
the i nveder bt SaApolEard REPARBY AR BRSO ARART ot i ons moy ai so be
P o U SRR SRR DI D YIRS O
1 e e A8Rgks o O S b S SRR B 55 %
suspended A 06 2 afon i85 1) BFb el UL IRpUgETMIARES "2
ol vene: Lok LY ATAR sl SP AT SEIRROR R P o™ P
10 tetrahydrofuran or water, or a salt such as hydrochloride. Methylamine
is preferably added as a methanol solution.
‘The reaction temperature is not particularly limited. It is
generally between -30°C and 180°C, and preferably between 0°C and
150°C.
15 The reaction time is not particularly limited. It is generally
between 0.5 and 200 hours, and preferably between 1 and 100 hours.
In the present step, in general, a hermetically sealed reactor that
is resistant to pressure, such as a stainless steel reactor, is used.
[0032] The crystals of the compound (1) of the present invention
20 can be stably produced in an industrial scale, by producing the
compound (I), dissolving the above compound by heating in a specific
solvent, and then cooling the obtained solution under stirring for
crystallization, or recrystallizing the obtained compound.
Examples
25 [0033] The compound of the present invention can be produced

by the methods described in the following examples. However, these
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1/2 sulfate, and the m xture was degassed, the atnosphere in the 15 reaction
vessel was replaced with nitrogen. To the reaction m xture was added 2.23 g

Cnder & ni #%féhﬁé}?%p%ﬁé REHSR, ARFRRES s pufise® T, T SebiT e °°C

Il ﬁgcﬁ 'ezgt Srmfid @%ﬂf@f%@%ﬁ%ﬁﬁf@%@sﬂ%ﬂfmﬂﬁ 9‘% ﬁ@?ﬁﬁﬂgidl ta?ﬁr
go e} s{t & 0 o s furthe ed to the

?t (rareal(:tn: ?I aﬁ%ﬁ iél &gﬂg gicﬂB icgd]\?%% ritoﬁgonngnﬁ?i u%%wv\z}fg(r:i{jl ed%h;ngolu{ >

was then t Sf"&ﬁ%ﬁ}erﬁcé’pg %fetg]ﬁr@teé?ly Wﬁ ‘so as to separ ate an organic

| ayer. The obtajned organic l.ayer shed vvlth ri,ne, and was
theﬁ dried over Hﬂ%}&%‘gﬁ k?rﬁﬂﬁéﬁ H}ﬁ% PR RAME, o1 tﬁ%%ik@ a% Fiermved by
passing it_throu | ica. e i ca gel was washed with 1.5
P57 ot hyi vees Bhdcedinhafiordnds Rafitis BiconsiRt BRURES onbi ned and
concentr at dry resi was triturated with 200 niL of ethyl
acet at e, ﬁﬂ)izﬁe ob?gli'q{je’d’%_f@ %’fﬂrpﬁpﬁgs then filtrated. The solid was washed
with 100 ni tion oon5|st|ng of
n- hept ane: &&45% 2 i irquinazolinca-yiphenylangine, og. o g of
a product of interest. Y| eI d: 92 5% H-NI\/R (DMSO-d6) S (ppr’r) 3.86 (3H, s),
3 Wb-6. 79 (1H, dd, J = 1.6, 8.0 Hz 6.93(1H,

4.01 (3H, s), 5.40 (2H, , ),
brd, J = 8.0 Hz), 7.02 t, J =1.6 Hz), 724(1H t, J 8.0 Hz), 7.41
(1H, s), 7.43 (1H, s). ] Production exanple 2 Synthesis of

[ 4- (3-am nophenyl)-6, 7- et hoxyqui nazol i n-2- yl] et hyl am ne

10 Twenty-five grams of 24-dichloro-6,7-dimethoxyquinazoline
was suspended in 225 L of a mixed solution consisting of
toluene:tetrahydrofuran:a 2 N sodium carbonate solution = 1:1:1. To
the reaction mixture was added 21.5 g of 3-aminophenyl boronic acid
1/2 sulfate, and the mixture was degassed, the atmosphere in the

15 reaction vessel was replaced with nitrogen. To the reaction mixture
was added 2.23 g of tetrakis(triphenylphosphine)palladium(0),
followed by stirring at 60°C under a nitrogen atmosphere. Eighteen
hours  after  initiation of the reaction, 12 g of
tetrakis(triphenylphosphine)palladium(0) was added to the reaction

20 mixture, and the stirring was continued. Thirty hours later, 1.2 g of

tetrakis(triphenylphosphine)palladium(0) was further added to the
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NHZ H3CO N H3CO N N,CH3 20 H Fourteen grans of
3-(2-chl oro-6, 7-di net hoxyqui nazol i n-4- 34 yl)phenyl am ne was suspended in

5 g P bl i
L Tl AL
et~ acofaf n MRGARSOH AU, Pt SR e
erts s s o i RIS
1ol Ao SRS ot ey, e
oot Al it M &/ Al AR LR BC o e
el o735 el LRI ek B ool e dililodt < o5y
of et hyIg a%@&%‘g] ?%a%qre:cgmp,mgﬁdalg eco%chﬂjg]ﬁﬂ%% YACER T at to °

Ornese TR W ST S L SO0 el BT nt o 1o
T e R
ether and 200 mL of a mixed solution consisting of n-heptane:ethyl
acetate = 1:1, and dried under aeration to yield 28.2 g of a product of

interest. Yield: 92.5%

'H-NMR (DMSO-dg) 8 (ppm): 3.86 (3H, s), 4.01 (3H, s), 5.40 (2H, br),
15 6.79 (1H, dd, J = 1.6, 8.0 Hz), 6.93 (1H, brd, J = 8.0 Hz), 7.02 (1H, t,J

= 1.6 Hz), 7.24 (1H, t, ] = 8.0 Hz), 7.41 (1H, s), 7.43 (1H, ).

[0035] Production example 2

Synthesis of [4-(3-aminophenyl)-6,7-dimethoxyquinazolin-2-

yllmethylamine

20 H
Fourteen grams of 3-(2-chloro-6,7-dimethoxyquinazolin-4-
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3.82 (3H, s), 4.03 (3H, s), 5.30 (1H br), 6.83 (1H dd, J = 1.6, 8.0 Hz),
6.99 (IH t, J =1.6 Hz), 7.04 (1H brd, J—80Hz) 7.07 (1H, s), 7.15 25

S/\%HV f?]O \)’@f}héﬂlﬂer na ﬁ\%aszrgrest%ﬁgéﬂ?%é Ogi;ﬂ ggﬁgﬁlgbf glﬁ%{%ﬁo%ﬁgﬁg‘l di met hoxy
ar bonat e (SRR @%ﬁ'&@‘%ﬁ%&%ﬁﬁ%t e "’?53 e PRt
%E‘gézgfg@’%&t%ﬁ%ﬁ lg‘r”gﬁ &Sﬁbfﬁg@%s&n”@ﬁ%%ﬁﬁq'&%z%@@' %&i :Z :Z g
g](‘jddijcgl grtglg ?‘?aac 03%1‘%18(1‘%13&‘6 z}%s}qté# ﬁﬁ g é&ggﬁﬁuﬁiﬁtﬁ% r?f]eg{(e&f)éﬁ%szgggbmlss
n n 10 tet r‘%ﬁ%"r’?% %912?%9 gﬁk\i WS AGef il ;\ﬁ‘ﬁ% i w‘?i W&S:??f’?b%i fol lowed
R gk A A i EE
cof, oy AR P AT BE it ol W b 15|
" orgen EghD S Wtplelth e LSO BOIARO N e
(he rznox';n u;‘é'aéa&gﬂiﬁ R i gfife nofh® Brdatic LS Wi BBredn 1 0 25
the 14 S e CHER R AR RS e udsTuln o e PR BRI, Ci e
Was added £,Q FeRbvER' By AMALSAC dIbXbHihikofyRt! WakY cBholMPMed to
dryness, and the resultant was ftriturated with a mixed solvent
consisting of ethyl acetate:tetrahydrofuran = 3:1. The obtained solid
was filtrated, and the filtrate was then washed with ethyl acetate, and
15 dried under aeration to yield 10 g of a product of interest. The filtrate
was adsorbed on a 50 g silica gel column, and it was then eluted with a
mixed solution consisting of ethyl acetate:methanol = 9:1, and the
eluent was concentrated to dryness. The residue was friturated with
ethyl acetate, and the obtained solid was then filtrated. The solid was
20 washed with diethyl ether, and dried under aeration to yield 1.4 g of a
product of interest. Total yield: 82.9%
"H-NMR (CDCls) & (ppm): 3.12 (3H, d, J = 5.2 Hz), 3.80 (2H, brs),
3.82 (3H, s), 4.03 (3H, s), 5.30 (1H,br), 6.83 (1H, dd, J = 1.6, 8.0 Hz),
6.99 (1H, t, T = 1.6 Hz), 7.04 (1H, brd, ] = 8.0 Hz), 7.07 (1H, s), 7.15
25 (1H, s), 7.30 (1H, t, ] = 8.0 Hz).
[0036] Production example 3

35



LA VT VTJOTV L

tenperature for 1 hour, and precipitated crystals were coll ected by
filtration. The collected crystals were dried at 50C under reduced 25
pressure to yield 730 g of a product of interest. Yield: 62.1%[0037]

Pr oduct | OnA BXARIR #nidhlit opaldyiendta hof f9r(25ﬁh§%}-cﬁﬁlet%ox%~ |
[ 4- (3- am nophenyl T- - dirmet hoxXyqui nazol' T n- 2- y uction
exanpl e 2)quilRezeNndr.of ;_M o 55'@ @ﬁ&@ 3] -1, 7-

di met hoxyquinazof I n-4- con g; 0.394 nol) was 5

. ! neny’s anr ne -
suspended in aom >69|% ??ﬁdaﬁnpeﬁﬁtﬁwgg-fﬂ%&k‘ﬁs %@d%ﬁ?ﬁrg usan and 0.6

L of isopropan m xture was ad ne sol ution

oo "o TR R Ny SV EplaoC o 1

hours. The reaction m x to co

congent r argsl AJEHIRAIGALPARISHTRD TO ot Rubycrohills Wae ggfed 1.0 L of

wat'er and 4. orm and the mXxture was stirred®©at Cfor 0.5
h d ] ' fi d.gh h
Colito to Palrifeny® SRACAADMICHE pfotfohythigtd, 13787 HBE,' 30.8EPTE NOVIE (o
t 3 4 ' ted
or ban ¢ 1 SpHRASIpIRPHINE (0 1B3AOH At 96, T CERAIRGBANAd R B PRPE 5155 o
f tivat d ' ' -1 h d
o1l oaed ¢ 470D, BRI brdBR TAIHE i Woss BobpRE AldaPl sdlfuibnlg! A
t ' I : it t d d
remve EALARALURLE T e SRR DR G LTRYR, W Congent A woder
o 10t he hasmahyibsfdy (1910 L3 Tover HOuA Wil SRR OGS Lfofighied | CTRNT
i pitat fi ' ; : t al
Pere fri odnsaEyis MY ShinE BhFGREetor |6 ol O To MPmikhliredtbee crvstals
added 3.0 kg of a 5% sodium chloride solution and 12.0 L. of

tetrahydrofuran in this order, and the mixture was stirred at 50°C for 1
hour and allowed to cool down to 25°C. The mixture was filtered
15 through celite to remove the insoluble matter, and the filtrate was
transferred to separatory funnel and the organic layer was separated.
To the separated organic layer were added 150 g of anhydrous
magnesium sulfate and 60.0 g of activated carbon, and the mixture was
stirred at 50°C for 1 hour and allowed to cool down to 25°C. The
20 mixture was filtered through celite to remove the insoluble matter, and
the filtrate was concentrated under reduced pressure. To the residue
was added 6.0 L of water, and the mixture was stirred at room
temperature for 1 hour, and precipitated crystals were collected by
filtration. The collected crystals were dried at 50°C under reduced
25 pressure to yield 730 g of a product of interest. Yield: 62.1%
[0037] Production example 4
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76.3 g of
of met hyl

di met hoxy

a product of interest. Yield: 38.7%25 [0038] Exanple 1 Synthesis

N-[3- (6, 7- di met hoxy- 2- net hyl am noqui nazol i n-4- 37
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c]”%%dl um
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wat er

Then vashdb it s, B mrSpeb ot ie s nfal WAL doacL PR L, o~

sol uti on a@
magnesi um
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basic sili
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15

20

25

SO %KhtolRe At YoVBS PY 8BE. The reaction mixture was allowed
to cool down to 25°C, and concentrated under reduced pressure. To the
residue were added 1.0 L of water and 4.0 L of chloroform, and the
mixture was stirred at 50°C for 0.5 hours and allowed to cool down to
25°C. The mixture was filtered through celite to remove the insoluble
matter, and the filtrate was transferred to separatory funnel and the
organic layer was separated. To the separated organic layer were
added 50.0 g of anhydrous magnesium sulfate and 20.0 g of activated
carbon, and the mixture was stirred at 50°C for | hour and allowed to
cool down to 25°C. The mixture was filtered through celite to remove
the insoluble matter, and the filtrate was concentrated under reduced
pressure. To the residue was added 904 ml. of chioroform, and the
mixture was stirred at 50°C for 1 hour and stirred overnight after
turning off the heater. Then the mixture was stirred in an ice bath for 2
hours and precipitated crystals were collected by filtration. The
collected crystals were dried at 50°C under reduced pressure to yield
76.3 g of a product of interest. Yield: 38.7%

[0038] Example 1

Symthesis of methyl N-[3-(6,7-dimethox

-2-methylaminoguinazolin-4-
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washing with 2,000 nL of ethyl acetate. The conbi ned el uent was

concentrated under reduced pressure, and the obtained crude product 20 was
suspended i affhi Lxed solvent consisting of 100 nl, 38 of
tetrahydr thyl ether. The precipitated crystals were
collected by filtration, washed twwice with 100 nL of diethyl ether, and
dried under aeration at 50C for 5 hdlirs to yield 13.8 g of the crystals of

the titled conpound (yield: 53.2%9. &5 'HNWR (DVMSO-d6) S (ppm: 2.88 (3H, d,
J = 4.4 ), 3.74 (3H s)y 3.H, QGH: 3.92 (3H, s), 6.99 (1H, s), 7.00

(1H brs), 7.17 (1H, ), N
7.46(1H, d, J=8. 0Hz) , >¢ 1H, . J=870Hz),7.87(1H,brd,J=8.0 Hz), 8.08 (4H, s),
8.20 (1H, brs), 10.6 H &) . [0039] Exanple 2 10 Synthesis of

N-[ 3-(6, 7-di met hoxy-
hydr ochl or}i_I ONO
of nmet hyl > di gt hoxy- 2-

met hyl am noqui ng n-ij\yl )Bglgnyl ]terephthalam c acid dissolved in a 15
m xed sol vg, 1S Ao RF mL of tetrahydrofuran and 25 nL of nethanol
was added 11.3 nL of a 5 N sodi um hydroxi de sol ution,

To a solution of 168 g of [4-(3-aminophenyl)-6,7-
dimethoxyquinazolin-2-yl|methylamine and 8.6 g of pyridine dissolved

5 in 300 mlL of tetrahydrofuran was added 11.8 g of 4-
chlorocarbonylbenzoic acid methyl ester at room temperature, followed

by stirring for 24 hours. To the reaction mixture was added 100 mL of

dimethyl sulfoxide, the mixture was partitioned between a mixed

solvent consisting of 2,000 mL of ethyl acetate and 1,000 mL of

10 . tetrahydrofuran, and 1,000 mL of a saturated sodium
hydrogencarbonate solution, and the organic layer was separated. The

water layer was further extracted with a mixed solvent consisting of

500 mL of ethyl acetate and 500 mL of tetrahydrofuran. The combined

organic layer was then washed with 1,000 mL of a saturated sodium

15 hydrogencarbonate solution and 1,000 mL of brine in this order, and
dried over anhydrous magnesium sulfate. The desiccant was removed

by filtration with 100 g of a basic silica gel pad, followed by well

washing with 2,000 mL of ethyl acetate. The combined eluent was
concentrated under reduced pressure, and the obtained crude product

20 was suspended and triturated in a mixed solvent consisting of 100 mL
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followed by stirring at roomtenperature for 12 hours. The reaction m xture
was adjusted to be acidic by addition of 5 N hydrochloric acid, and the

g? te% Figéﬁ%éﬁfﬁﬁdﬁuz 5 'a?‘éé 29?3‘{%‘4‘?{3%‘%@ .h%ﬂ‘g_rﬁ @%E{%ﬁﬁ?ﬁﬁg} Z‘i)”ﬁt ?35

A bt U b o b At o5 5
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geﬁjg: \all(ran;jnga'w n%gﬂﬂjg"&ipr?@???t%ggp@%agaéi}%g?@ﬁ%yd?‘%éﬁ%rﬁ)gi g of

i gydro?]ylbgéﬁgg@r i ’agjd! e',ggz(?i{’ oﬁ @%ﬂ%@mﬁ]g d@%’ Q@ghgﬁg%\efﬁ’ s),

i nut es. T5oP e kel Ok e (B St D00h TRTTIER AR AT ER e

15 hours. 15 eHOB LR CE 20 (RGN B Qi) "o = room temperature for
[0039] Example 2

10 Synthesis of  N-[3-(6.7-dimethoxy-2-methylaminoguinazolin-4-

yl)phenvyl]terephthalamic acid hydrochloride

O

OH

HCl

To a solution of 2.5 g of methyl N-[3-(6,7-dimethoxy-2-
7methylaminoquinazo1in—4—yl)phenyl]terephthalamic acid dissolved in a

15 mixed solvent consisting of 50 mL of tetrahydrofuran and 25 mL of
methanol was added 11.3 mL of a 5 N sodium hydroxide solution,
followed by stirring at room temperature for 12 hours. The reaction

mixture was adjusted to be acidic by addition of 5 N hydrochloric acid,

and the obtained solid was then filtrated, washed with 10 mL of water
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mL of tetrahydrofuran, and the reaction mxture was partitioned after 20
addition of a saturated sodi um hydrogencarbonate sol ution. The 40 organic

| ayer was gyt 3@ehEDMthEr 1 ddrisd lu?ﬁi@i/ be f‘dri"f ?; cf‘/l@ %ﬁfﬁ@roﬂ{lb@e and

dried over anhydrous magriesi um su e an rumsul fate was

renmoved byzffihtdreat | 99e]dang Johe organic |ayer was concentrated to dryness,
and the residue was triturated with a 5 m xed sol ution consisting of ethyl

Grethyl et her R EP?’%. QS RN IR BT QELD TP ORh " of
5715 (3 s?g'(‘”H VUSSR AT (bR e Phith el °5 )
53 ddde%m%Z%‘” ?fﬁﬂ%dﬁ 184910, 806 A1 of 8 3548 i) 1070 o th;,

8.19 (1H g 2.0 Hz). [0041] The foll ow ng corrpounds of Exanples 4 to
10 were nth sized by nethods simlar to Exanple 3, using the conpound of

15 Exanpl 08483 a st i ubst ance, and al so using the correspondi ng
al cohol oﬁ anlie 3%%%?5E&§np|e 4 Synthesis of ethyl

N-[3- (6, 7%&&%” 25t - BHirHRA Ry 124m oMy IBRRANERBRRLIE! ami ¢ aci d

0 H/ O H3CO 1
Vl)phenvl]—N’.N’-d1methvlterephthalam1de

o)

N/CHS

I
CH,

10
To a solution of 100 mg of N-[3-(6,7-dimethoxy-2-
methylaminoquinazolin-4-yl)phenyljterephthalamic acid hydrochloride
dissolved in 2 mL of dimethylformamide were added 60 mg of WSC,
41 mg of 1-hydroxybenzotriazole, 42 pl. of triethylamine, and 10 mg
15 of 4-dimethylaminopyridine, followed by stirring at room temperature
for 30 minutes. To the reaction mixture was added 200 pl. of a
dimethylamine solution in tetrahydrofuran, followed by stirring at
room temperature for 15 hours. To the reaction mixture was added 2
mL of tetrahydrofuran, and the reaction mixture was partitioned after

20 addition of a saturated sodium hydrogencarbonate solution. The
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H3CO N 20 H 41 11 V/-VT/V-VL 'HNWVR (DMBO-d6) 6 (ppm): 1.33 (3H, t, J = 7.2
Hz), 2.84 (3H, d, J = 4.8 Hz), 3.74 (3H, s), 3.91 (3H, s), 4.34 (2H, q, J:

Lo )it Toyer g oo plt BF A sblea kit ., =,
ﬁl— [Zg EéH7 @g ﬁé@ ﬁ%e%q\ﬁeé'mc&?ﬁf @gpgﬁlﬁﬁ?lsﬁlﬁatg'y nfﬂgsérﬁqﬁ{rous
e 10 GRS AR ROVt dy Mo (R Sralle Bt SH N
(an Cs ) ik ahhyraba Bdt Bl BeoRide ﬁ%s sphgsd idoR 1" oo,
{3 =1 ot Bobip oot Sty a%?sh?maiw] BelgEarn, fasrt
of propy! '@'@{aﬁgéﬁ ﬁépgnsggé mﬁ%te%l, @Fas%d%tﬂo&i%{hﬁze%éﬂ and dried under

yl) phenyl ]
aeration to yield 85 mg of a product of interest. Yield: 87%.

"H-NMR (CD;0D) & (ppm): 3.01 (3H, s), 3.05 (3H, s), 3.13 (3H, s),

3.83 (3H, ), 3.99 (3H, s), 7.11 (1H, ), 7.27 (1H, s), 7.52 (1H, ddd, J =
10 1.6, 1.6, 8.0 Hz), 7.57 (2H, d, ] = 8.4 Hz), 7.58 (1H, t, ] = 8.4 Hz), 7.81

(1H, ddd, J = 1.6, 2.0, 8.0 Hz), 8.04 (2H, d, ] = 8.4 Hz), 8.19 (1H, t,J =

2.0 Hz).

[0041] The following compounds of Examples 4 to 10 were

synthesized by methods similar to Example 3, using the compound of
15 Example 2 as a starting substance, and also using the corresponding

alcohol or amine. |

[0042] Example 4

Svnthesis of ethyl N-[3-(6.7-dimethoxy-2-methylaminoguinazolin-4-

yl)phenyl]terephthalamic acid

O~ “CH,

20

41



A A Vel WVITO UL

42 O N o OCH3 H3CO NN H3CO N' 'HCH3 'H NWVR (DVSO-d6) 6 (ppm: 0.99 (3H,
t, J =7.6 H), 1.76 (2H m, 2.90 (3H d, J =5.2 Hz), 3.76 (3H s), 3.93
(3H, s), 4.28 (2H, t, J = 6.8 Hz), 7.01 (1H s), 7.03 (1H, brs), 7.19 (1H
s), 7.49 ‘ng MS@@J‘ngpﬁ?U@BGHLtU 372:}&)92#@4{317{ @0JEH, brd, J
= 8.0 Hz), 8.11 (4H, s) 2 H, brs), 10 .65 (1H’ s). [0045] Exanple 7
Synt hesi s H8 Hap@.0pyBHYd)33(%l {3H], BRtH4Y2H net hy AP Blogup e o1 Fn-
4vvl)pheny|]tereghthalxamcsbamd g’EﬁS Clﬁi% ‘O H3CO t PNIQQHSE%)Z IIIili—|CI-I3 10
" HNWR ( Wdﬁ)glﬁ{,(mg)ﬂl? @H(@HWWEPH =d6J & 810 FHzy. P85( H,tgiJJ = 5.2
Hz), 3.76 (3H, s 3H, s n’),?Ol (1H, s .

1H, brs), 7 3 7 7 1H, brd, J
( A OrSH)z) qug%ﬁ(ﬁafﬂ(l@(lﬂrﬂzg (ﬁl{)(}g@éf 0? 4H=1Hs? 929 gﬁq)brsf 18161( noord

1 §0046] @fang)le 8
[0043] Example 5

Synthesis  of _ N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]-N'-methylterephthalamide

O
_CH
N 3
H

10 'H-NMR (DMSO-dg) 8 (ppm): 2.81 (3H, d, J = 4.4 Hz), 2.90 3H, d, J
= 5.2 Hz), 3.75 (3H, s), 3.93 (3H, s), 6.99 (1H, s), 7.01 (1H, brs), 7.18
(1H, s), 7.46 (1H, d, ] = 8.0 Hz), 7.55 (1H, t, ] = 8.0 Hz), 7.89 (1H, brd,
J=8.0 Hz), 7.96 (2H, d,J = 8.8 Hz), 8.04 (2H, d, J = 8.8 Hz), 8.21 (1H
t,J = 1.6 Hz), 8.59 (11, br), 10.53 (1H, s).

15 [0044] Example 6

1 N-

2

Synthesis of pro 3-(6,7-dimethoxy-2-methylaminoquinazolin-4-

vlphenvllterephthalamic acid
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Synt hesi s of N-13-(6, 7-di net hoxy- 2- net hyl am noqui nazol i n-4-yl]-N -
ethylterephthalamde 0O H/ I HCH3 N\ O H3CON H3CO NH-CH3 5 1H NWR
(DVMSO-d6) S (ppm: 1.15 (3H t, J = 2 Hz), 2.91 (3H, d, J = 4.8 Hz), 3.32
(2H, m, 3.76 (3H, s), 3.94 (3H, s), O7.01 (1H, s), 7.03 (1H, brs), 7.19
(1H, s), 7.48 (1H, d, J = 8.0 H : 1H, t, J =8.0 Hz), 7.91 (1H, brd,

&N
J =8.0 Hz), 7.98 (2H, d, §J = 8 ), 8.06 (2H, d, J = 8.4 Hz), 8.22 (1H,
i 55 (4H, s). 10 [0047] Exanple 9 Synthesis
I

brs), 8.64 (1H, t, J &5

of N-[3-(6, 7-di net ha oqui nazolin-4- vy
phenyl ]-N -propylter
H 1H NVR (DMSO d6)

eretyl’arrin
hal agide 0 / | 3NOCHB H3CO NN H3CO N N CH3
ppm): 0.91 (3H, t, J°= 7.6 Hz), 1.56 (2H, m, 15 2.91

(3H, d, J =48 Hz), 3.25 (2H, q, J = 6.0 Hz), 3.76 (3H, s), 3.94 44 (3H,
s), 7.01 (IH s a0 iH, brs), 7.19 (1H, s), 7.48 (1H, d, J = 8.0
_CH
HsCO N)\ﬁ 3

'H-NMR (DMSO-dg) & (ppm): 0.99 (3H, t, J = 7.6 Hz), 1.76 (2H, m),

2.90 (3H, d, ] =5.2 Hz), 3.76 (3H, s); 393 (3H, s), 428 2H,t,J=6.8

Hz), 7.01 (1H, s), 7.03 (1H, brs), 7.19 (1H, s), 7.49 (1H, d, T = 8.0 Hz),
5 7.57 (1H, t, I = 8.0 Hz), 7.90 (1H, brd, J = 8.0 Hz), 8.11 (4H, s), 8.22

(1H, brs), 10.65 (1H, s).

[0045] Example 7

Synthesis of isopropyl N-[3-(6,7-dimethoxy-2-methvlaminoquinazolin-

4-yl)phenvl]terephthalamic acid

10
'H.NMR (DMSO-dg) & (ppm): 1.35 (6H, d, J = 6.4 Hz), 2.90 (3H, d, J
= 5.2 Hz), 3.76 (3H, s), 3.93 (3H, s), 5.18 (11, m), 7.01 (1H, s), 7.03
(14, brs), 7.19 (1H, s), 7.49 (111, d, ] = 8.0 Hz), 7.57 (1H, t, ] = 8.0 Hz),
7.91 (1H, brd, J = 8.0 Hz), 8.09 (41, s), 8.22 (11, brs), 10.65 (1, s).
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Hz), 7.57 (1H, t, J = 8.0 Hz), 7.91 (1H, brd, J = 8.0 Hz), 7.98 (2H, d, J =
8.4 Hz), 8.06 (2H, d J = 8.4 H), 8.22 (111, brs), 8.62 (1 H t, J =6.0
Hz), 10.55 (1H, s). 5 [0048] Exanpl e 10 Synt hesi s of

N-[3- (6, 7- dygerghoxy- ExHRidlelgam noqui nazol i n- 4-

yl ) phenyl ] =N-1 sopropylterephthalamde O N H3CNH ~CH3 O H3CO Jz",~j CH3 N
H3CO N H H%y%s(@W@?s-(% ”ﬁﬂ%thémlg ﬁx@ﬁwlﬁmﬁoqugﬂ&omé LA} N- (3K, _d, J
10 = 4.8 3HS), 4.712 H, : s), 7.02
(1H, brs), & 48(1H d, J 8.0 Hz), 7.57 (1H, t, J 8.0 Hz),
7.92 (1H, bty Haﬁm”’, 7.98 (2H d, J = 8.4Hz).8.05(2H d, J=8.4 Hz),
8.22 (1H, brs) 8.34 (1H, d, J = 7.8 Hz) 10.55 (1H, s). [0049] Exanple 11

15 Synthesis of methyl N-[3-(6,

t haxy- 2- met hyl am noqui nazol i n- 4-
phenyl | i sophthalic acid 4§| N |

3NO©HHBCO/ L N H3CO ND-N CH3 H

CH
HaCO N')\ﬁ/ 3

5 "H-NMR (DMSO-dg) & (ppm): 1.15 (3H, t, ] = 7.2 Hz), 2.91 3H, d, T =
4.8 Hz), 3.32 (2H, m), 3.76 (3H, s), 3.94 (3H, s), 7.01 (1H, s), 7.03 (1H,
brs), 7.19 (1H, s), 7.48 (1H, d, J = 8.0 Hz), 7.57 (1H, t, ] = 8.0 Hz),
7.91 (1H, brd, J = 8.0 Hz), 7.98 (2H, d, ] = 8.4 Hz), 8.06 (2H, d, ] = 8.4
Hz), 8.22 (1H, brs), 8.64 (1H, t, ] = 5.6 Hz), 10.55 (1H, s).

10 [0047] Example 9

Svnthesis of N-[3-(6,7-dimethoxy-2-methylaminoguinazolin-4-

vDphenyl]-N'-propylterephthalamide

O

NH

CHs

'H-NMR (DMSO-dg) & (ppm): 0.91 (3H, t, J = 7.6 Hz), 1.56 (2H, m),
15 291 (3H, d, J = 4.8 Hz), 3.25 2H, q, ] = 6.0 Hz), 3.76 (3H, s), 3.94
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JA m xture of 2.00 g (6.44 mmol) of 3-(2-chloro-6,7
di met hoxyqui nazol i n-4-yl)phenylamne, 1.75 g (9.71 mol) of isophthalic

L hydr oy Begutk -%{(%Pﬁy%ar?ﬂ? T b508- 57 K1 st RORPCR 67 528 Qs
Cemper at ur B2y GG S e S UM O W S RO EE S0 HaR TR et  “ana
i 23%3&”%2#2%%%0@3??%% I AAHPER P2 R bR B W TG e Bl nea by

sol vent di er reduced pressure was then subjected to silica
gel colu P’%ﬂr%@éﬁ@?ﬁ&ﬂy (ethyl acetate- heptane). Thereafter, a solid

pre i pi tat th etﬁ% Cfgtlgt e- hexane was collected by filtration, and
dri d unde atl on %I@ 2.65 g of the t|tled corrpound (yield: 879%.
15 ' H NMR i.13: A l s), 3.92

(3H, s), 3 .
7. 48( 1H, brdJ-.
brd J = 8 ._.!_~ . 31 Pl hlld :—
826(1H brd J—80Hz)856(1H t, J
[ 0050] Exanple 12 46 Synt hesis of o

N-[ 3- (6. 7-di met hoxy- 2- net hyl am'ui
OH OO H3CO/ L N3 H3(%9N~

72(1H t.J=8.0 FE) 7.92 (1 H,
), 8.22 (1 H t, J=1.6 He),
1.6 Hz), 10.67 20 (1H s).

IIE\‘ )

'H-NMR (DMSO-ds) 8 (ppm): 1.19 (6H, d, T = 6.8 Hz), 2.91 (3H, d, J
10 = 4.8 Hz), 3.76 (3H, s), 3.94 (3H, s), 4.12 (1H, m), 7.01 (1H, s), 7.02
(1H, brs), 7.19 (1H, s), 7.48 (1H, d, J =8.0 Hz), 7.57 (1H, t, ] = 8.0 Hz),
7.92 (1H, brd, J = 8.0 Hz), 7.98 (2H, d, ] = 8.4 Hz), 8.05 (2H, d,J=84
Hz), 8.22 (1H, brs), 8.34 (1H, d, J = 7.6 Hz), 10.55 (1H, s).
[0049] Example 11
15 Synthesis of methyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
ylphenyl]isophthalic acid
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To a solution of 2.49 g (5.27 mol) of the conpound of 5 Exanple 11 as
obt ai ned above dissolved in a m xed sol vent consisting of 40 nlL of
tetrahydrofuran and 40 nL of ethanol was added 15 nL of a 1 N sodium
hydr oxi de aqueous sol uti onﬁfol ad by stirring at room tenperature

overnight. The reactio ! ne@ralized with 15 nlL of 1 N
hydrochloric acid, a }

: wagiglded thereto. 10 The precipitated
solid was collected hy A i on, apyl dried under hot air to yield 3.31 g
of the titled conpound (DMSOd6) S (ppm: 2.91 (3H, d, J = 4.8 Hz),
3.76 (3H, B'a O3 94 (3 ), 7.01 (1H, s), 7.02 (1H, brs), 7.20 (1H, s),
7.48 (1H, & SyOHZN 7. 57(1H,t,J=8.0Hz), 7. 69(1H,t,J=8.0Hz), 7. 92( 1H, 15
brd, J = 8.0 Hz), 5(}14, g%ql J =8.0 Hz), 8.22 (1H, brd, J = 8.0 Hz),
- RSB 1H,

8.23 (1H, tH., 30" b ), t, J =1.6 Hz), 10.65 (1H, s). [0051]
The foll ow neg conmpounds of Hexanples 13 to 19 were synthesized by net hods
simlar to Exanple 3, using the conpound of the aforenentioned Exanple 12

2o 2,51 L0 SUDSLALRE 206200 1oL FR Oy b SRR el o
b YRR 1 LR R 0
O 4 g opnfhdlfd nckt Blogdibeatiy ehten 277 P SF biethyliniidl1 8 g 3°° (31
5 1-hydroxybenzotriazole hydrate, and 2.00 g of WSC hydrochloride,
was suspended in 15 mL of dimethylformamide, followed by stirring at
room temperature overnight. The reaction mixture was poured into
water, and extracted with ethyl acetate. The organic layer was washed
with brine, and dried over magnesium sulfate. After filtration, the
10 residue obtained by solvent distillation under ;:educed pressure was
then subjected to silica gel column chromatography (ethyl acetate-
heptane). Thereafter, a solid precipitated with ethyl acetate-hexane was
collected by filtration, and dried under aeration to yield 2.65 g of the
titled compound (yield: 87%).
15 'H-NMR (DMSO-dg) & (ppm): 2.91 (3H, d, ] = 4.8 Hz), 3.76 (3H, s),
3.92 (3H, s), 3.93 (3H, s), 7.01 (1H, s), 7.02 (1H, brs), 7.19 (1H, s),
7.48 (1H, brd, J = 8.0 Hz), 7.57 (1H, t, I = 8.0 Hz), 7.72 (1H, t, ] = 8.0
Hz), 7.92 (1H, brd, J = 8.0 Hz), 8.17 (1H, brd, J = 8.0 Hz), 8.22 (1H, t,
J=1.6 Hz), 8.26 {1H, brd, ] = 8.0 Hz), 8.56 (1H, t, ] = 1.6 Hz), 10.67
20 (14, s).
10050} Example 12
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s), 7.02 (111, brs), 7.19 (1H, s), 7.48 (1H, brd, J = 8.0 Hz), 7.57 (1H t,
J =80H), 7.70(1H t, J =8.0 H), 7.92 (1H brd, J =8.0 H), 8.17

(1H,  brd,Synt thagigh 4) = 8.0

Hz), 8.5

Synt hesi s jﬁg YlsoBh %ﬁcﬁa&ddl rrethoxy 2. rrethyl am noqui nazol i n-4- vyl
phenylllsopmnallc acid1r HNI 0-- CH3 00 H3CO/ N H3CO NH'CH3 1H NWR
(DVMSO-d6) S (ppm: 0.99 (3H, t, .2 Hz), 1.76 (2H, qt, J 15 =7.2, 6.8
Hz), 2.91 (3H, d, J = 4.4 Hﬂ 3H s), 3.93 (3H, s), 4.29 (2H t, J =
6.8 Hz), 7.01 (1H, s), 7Q8 (1H, s) 7.49 (1H, brd, J =8.0

Hz), 7.57 (1H t, J =
8.0 Hz), 8.18 (1 H, b
brd, J = 8.0 Hz),
15 Synt hesj

4-yl) phenyﬁc’i(g@p 1
1H NMR ( DVBO- d6)

77(1HtJ80Hz) .91 48 (1 H, brd, J =
@0 Hz), 822 (1 H, t, J 1.6 Hz), 8.25 (1H,
, t, J =1.6 Hz), 10.67 (1H s). [0054] Exanple
N-[ 3- (6, 7-di met hoxy- 2- net hyl am noqui nazolin- 5
apjd i NOYCH3 0 0 CH3 H3CO jki~~ H3C O HCH3
) . . =

n).)\l S%ILIGH’ d, J 6.4 Hz), 2.91 (3H, d, J

To a solution of 2.49 g (5.27 mmol) of the compound of
5 Example 11 as obtained above dissolved in a mixed solvent consisting
of 40 mL of tetrahydrofuran and 40 mL of ethanol was added 15 mL of
a 1 N sodium hydroxide aqueous solution, followed by stirring at room
temperature overnight. The reaction mixture was neutralized with 15
mL of 1 N hydrochloric acid, and 60 mL of water was added thereto.
10 The precipitated solid was collected by filtration, and dried under hot
air to yield 3.31 g of the titled compound.
"H-NMR (DMSO-ds) & (ppm): 2.91 (3H, d, J = 4.8 Hz), 3.76 (31, s),
3.94 (3H, s), 7.01 (14, s), 7.02 (1H, brs), 7.20 (1H, s), 7.48 (1H, brd, J
= 8.0 Hz), 7.57 (1H, t, ] = 8.0 Hz), 7.69 (1H, t, ] = 8.0 Hz), 7.92 (1H,
15 brd, J = 8.0 Hz), 8.15 (1H, brd, J = 8.0 Hz), 8.22 (1H, brd, J = 8.0 Hz),
8.23 (1H,t, T = 1.6 Hz), 8.56 (1H, t, T = 1.6 Hz), 10.65 (1H, s).
[0051] The following compounds of Examples 13 to 19 were
synthesized by methods similar to Example 3, using the compound of
the aforementioned Example 12 as a starting substance, and also using
20 the corresponding alcohol or amine.

[0052]  Bxample 13
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= 4.8 Hz), 3.76 (3H, s), 3.93 (3H, s), 5.19 (1H, septet, J = 6.4 Hz), 7.01
(1H, s), 7.02 (1H, brs), 719(1H s) 7.48 (1H, brd, J =8.0 Hz), 7.57 10
(1H,t,J=8.QHz) . | i brth =8, OHz(ﬂl 48.15 (1H,
brd, J = &6 9>-& =3 =g Y ; PHEINAZOUN-g- 0 ) |
8.52 (1H, t =.1.6 1 10..67 (1H, s). [0055] Exarrple 16 Synt hesi s of.
N-[ 3- (6, 7 3 'ﬂé\lﬂyﬁ—%\ﬁnoqui nazol i n-4- 15 yl)phenyl]-N -neth

| i sophthalamide HH Y,(:::),y HHCH3 OOHCOJ~~~m3 OHCH3 H3C
1H NVR (DVBO-d6) 6 (ppm: H d, J =4.4 Hz), 2.91 (3H, d, J 49 = 4.8
Hz), 3.76 (3H, s), (1 s), 7.02 (1H, brs), 7.19
(1H,s),7.48(1H, brd, - Hy 8. 0 Hz), 7.64 (1H, t, J = 8.0
Hz), 7.91 (1 H, brd, 02 (1 H brd, J =8.0 Hz), 8.10 (111,
brd, J = 8.0 Hz), 8.2% .6 Hz), 8.42 (1 H t, J =16 H), 5
8.60 (1H, %&, J : Hz) 10 58 (lH s). [0056] Exanple 17 Synthesis of
N-[33-(6.7- HQ; Z Z2=Net hyl am noqui nazol i n-4- yl nhenyl|-N -

et hyl i sopht hal a

I (I}QHS (ONO)
H,CO NAH' 3

"H-NMR (DMSO-ds) 8 (ppm): 1.36 (3H, t, ] = 7.2 Hz), 2.91 (3H, d, ] =

5 4.8 Hz), 3.76 (34, s), 3.93 (3H, s), 4.38 (2H, g, J = 7.2 Hz), 7.01 (1H,
s), 7.02 (1H, brs), 7.19 (1H, s), 7.48 (1H, brd, J = 8.0 Hz), 7.57 (1H, t, J
=8.0Hz), 7.71 (1H, t,J=8.0 Hz), 7.92 (1H, brd, J = 8.0 Hz), 8.17 (1H,
brd, J = 8.0 Hz), 8.22 (1H, t, ] = 1.6 Hz), 8.25 (1H, brd, J = 8.0 Hz),
8.54 (1H, t, J=1.6 Hz), 10.67 (1H, s).

10 [0053] Example 14

Synthesis of propyl N-[3-(6.7-dimethoxy-2-methylaminoquinazolin-4-
yhphenyljisophthalic acid

H

0 0

HaCO O “n

HaCO NAHCHS

'H-NMR (DMSO-dg) & (ppm): 0.99 (3H, 1, J = 7.2 Hz), 1.76 (2H, g, J
15 =172, 6.8 Hz),2.91 (3H, d, ] = 4.4 Hz), 3.76 (3H, 5), 3.93 (3H, 5), 4.29

(2H, 1, T = 6.8 Hz), 7.01 (1H, s), 7.02 (1H, brs), 7.19 (1H, s), 7.49 (1H,
brd, J = 8.0 Hz), 7.57 (1H, t, ] = 8.0 Hz), 7.72 (1H, t, ] = 8.0 Hz), 7.91
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H3CO i H3CO NN.C H3 10 'H NWVR ( DMSO- d6) 6(ppn'): 1.15 (3H, t, J = 7.2 Hz),
2.91 (3H, d, J = 4.4 Hz), 3.33 (2H, q, J =7.2 Hz), 376(3H s), 3 93 (3H,
, 7.01 L 7 1H J .0 Hz
2 o' {3k (gt bR |7 88 (LD 1T ofd, e el 49 (451 oo 6= 0 1)

-0 8 22 1H t, J
- 1 6 Hz) H%? %252@}{1&!?@? S'UZifI’z%Bi;@% ((%we%l‘? ;rﬁllﬁrzt) 1@#@% ,(10 58
1H, th f N
EB-(G,S)7-d| L@ﬁ%@xy ZEWE%JEI}H}‘%’F?%BQUF?];?OFIH 4- yl phenyl]-N - - prop
I ht hal 08626 CO [ - 3CO) C R (DMSO- d6
SS?Bpma' B!ES Ji. E ll. .!..'. l, 3 nlcl.‘g )’( 5 91 )
(3H5d JE@@M@MML J:6.4, 5.4 Hz), 376(3H s), 3.93
(3H" s), T- - brs), 7.19 (1H, s), 5
7.48(1H, brd, J=8. 0Hz), 7. 57(1H, 8.0Hz),7.63(1Ht,J=8.0 Hz), 7.92 (1H
brd, J-80Hz) = 8. Hz)89(111

brd, J=8. OHz) , 8. 22( 1t

(
~.i9\¢1 3t, J = 1.6 Hz), 8.62 (1H brt, J
= 5 4 Hz), 10.59 (1

§19 10 Synt hesi s of

N-[3-(6, 7-di met hoxy- ihyam’ noqui naZoPi n- 4-
yl ) phenyl s-l_ll\écd)so opyl I|\lsopht hal am de / Y-~Y
H,CO NAH'CHs

'H-NMR (DMSO-d) 8 (ppm): 1.36 (6H, d, J = 6.4 Hz), 2.91 3H, d, J

= 4.8 Hz), 3.76 (3H, s), 3.93 (3H, s), 5.19 (1H, septet, ] = 6.4 Hz), 7.01

(1H, s), 7.02 (1H, brs), 7.19 (1H, s), 7.48 (1H, brd, J = 8.0 Hz), 7.57
10 (1H,t,J - 8.0 Hz), 7.71 (1H, t, J = 8.0 Hz), 7.91 (1H, brd, J = 8.0 Hz),

8.15 (1H, brd, ] = 8.0 Hz), 8.21 (1H, t, ] = 1.6 Hz), 8.24 (1H, brd, J =

8.0 Hz), 8.52 (1H, t, ] = 1.6 Hz), 10.67 (1H, s).

[0055] Example 16

Svynthesis of N-[3-(6,7-dimethoxy-2-methylaminoguinazolin-4-

15 yi)phenyl]-N'-methylisophthalamide

N
"CH,

"H-NMR (DMSO-dg) & (ppm): 2.82 (3H, d, ] = 4.4 Hz), 2.91 (3H, d, J
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N NYCH3 0 0 CH3 H3CO H3CO NON CH3 ' H-NMR (DVBO-d6) 6 (ppm): 1.19 (6H, d,
= 6.4 Hz), 2.91 (3H, d, J = 4.4 Hz), 3.76 (3H, s), 3.93 (3H s), 4.13

/
J
Ve (1ol S R TbbE, SO ad o, by AR b2 RB bef) A6 oL
AT fﬁﬁeﬁpﬁ? PR R L SR T 8 b, PRl o
10.59 (1H, 2 - _
7o et nox) oS SeHA Han AT 378G 89 (T i 5 B 0HEL & B0 e
2 methox Visgsher ¥ OuhafHli% oN 9 1890 ) MR A Ot £F-A ety @
consi sting*of”’ g (01T . ? 3-(b,7-7 T e
ﬂ'yS?EJEﬁfX; 556'??613’31@‘%8?—%%'-%% 1%%5:%@%5 Sﬂg'e% LZLﬁP,“: hy i”_‘”‘oi t:?! Sth |h§’| ani ne,
17 1 X ' , 35 WEC i de,
vvasngugpenm]g g ﬁ@g‘gﬁ’rﬁ&?ﬂz ﬁyl ?oiﬁ%ﬁi dg,n f ol Ingwgd by sti?/rirgg a'?rrogm
enper at ur g, gueral oht or The N93¢id MinfEibl) S HAShPRMAAL ke ot L. 2nd
extracted et myt .

yl)phenyl]-N'-ethylisophthalamide

=TI

\/CHB

10 "H-NMR (DMSO-dg) & (ppm): 1.15 (3H,t, T= 7.2 Hz), 2.91 (3H, d, T =
4.4 Hz), 3.33 (2H, q, J = 7.2 Hz), 3.76 (3H, s), 3.93 (3H, s), 7.01 (1H,
s), 7.02 (1H, brs), 7.19 (1H, s), 7.48 (1H, brd, ] = 8.0 Hz), 7.57 (1H, t,J
= 8.0 Hz), 7.63 (1H, t, ] = 8.0 Hz), 7.92 (1H, brd, J = 8.0 Hz), 8.03 (1H,
brd, J = 8.0 Hz), 8.09 (1H, brd, J = 8.0 Hz), 8.22 (1H, ¢, ] = 1.6 Hz),

15 8.42 (1H, t, ] = 1.6 Hz), 8.63 (1H, brt, ] = 5.4 Hz), 10.58 (1H, s).
[0057] Example 18

Synthesis of N-[3-{6.,7-dimethoxy-2-methylaminoquinazolin-4-

yi)phenyl]-N'-propylisophthalamide
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10 organic | ayer was washed with brine, and was then dried over nmagnesium
sul fate. The residue obtained by filtration and solvent distillation under
reduced pressure was sHbj d 4o silica gel colum chromatography (ethyl
acet at e- hept ane) . y Nsohi precipitated with ethyl

acet at e- hexane was II ted filttdtion, and 15 was dried under aeration
to yield 40 ng of tHh | ed conpound (yleld 7099 . 'H NVR (DMSO-d6) 6
(ppm: 2. 9HsCB = 4 8 Hz), 3.32 (3H, s), 3.69 (2H, m, 3.76 (3H, s),

3.93 (3H, s) 2H, [, 7.01 (1H, s), 7.03 (1H brs), 7.19 (1H s),
7.49 (1H bHED RBNFZY, 7. 57 (lH t, J =20 7.6 H), 7.90 (1H, brd, J =
7.6 Hz), 8.11 (4H, s),H8.12 (1H t, J = 1.8 Hz), 10.65 (1H s). [0060]

Exarpl e 21Dy Qi%?ﬁ%%te PO BN PG o 0 1eco
gqllf\(/:gl gﬁt to a rret%@g zts?Iml( g‘[r’ (atc’)g‘EE;‘(!ig41 I_F@Sgo%s %glet tgyigpr%f?ngq{%ya%xgangl 2
(VB0 d6) & (oums T ST S ) T EF%‘“%%Z”? e RGO AT
719 (1 3)48 it er,Hﬁf“? SIS T B ?%1, 703 SHEL% 5% 7. 73
(1Rt J FA, 9 Y 1H] b4, (8. P 1HEy), .04 8181, el 78=R70 (B4, 8.09 (1H,

brd, J = 8.0 Hz), 8.22 (1H, t, ] = 1.6 Hz), 8.42 (1H, t, J = 1.6 Hz), 8.62

(1H, brt, J = 5.4 Hz), 10.59 (1H, s).

[0058] Example 19

10 Synthesis of N-[3-(6,7-dimethoxy-2-methylaminoguinazolin-4-

yl)phenyl]-N'-isopropylisophthalamide

H
NYCHg
O CH,

'H-NMR (DMSO-dg) & (ppm): 1.19 (6H, d, J = 6.4 Hz), 2.91 3H, d,J

= 4.4 Hz), 3.76 (3H, s), 3.93 (34, s), 4.13 (1H, septet, ] = 6.4 Hz), 7.01
15 (1H, s), 7.02 (1H, brs), 7.19 (1H, s), 7.48 (1H, brd, J = 8.0 Hz), 7.57

(1H, t, J = 8.0 Hz), 7.62 (1H, t, J = 8.0 Hz), 7.93 (1H, brd, ] = 8.0 Hz),

8.04 (1H, brd, ] = 8.0 Hz), 8.08 (1H, brd, J = 8.0 Hz), 8.22 (1H,t,J =

1.6 Hz), 8.40 (1H, brd), 8.41 (1H, t, = 1.6 Hz), 10.59 (1H, s).

[0059] Example 20

20 N-[3-(6,7-dimethoxy-2-methylaminogquinazolin-4-
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,J=8.0, 1.6Hz),8.22(1Ht,J=1.6Hz),8.26(1H,dt,J=8.0, 1.6 Hz), 8.54 (1H t,
= 1.6 Hz), 10.68 (1H, s). [0061] Exanple 22 Anhydrous crystals 1 of nethyl
[ 3- (6, 7- ¢l )mbehoKyeréphitl ot O bR Raethddzehyinestely| ) phenyl ] t er epht hal ani ¢

acid (Example 1 o 75.28 ng of the conpound obtained in Exanple 1 was
added 9 m, of acetonitrile, dpd the m xture was heated in an oil bath for
di ssolution, and allowed t | ..dow@CHe room tenperature. The precipitate
and dried at 50C overnight to 20 yield the

£<s

titled crystals. [
N-[ 3- (6, 7-di met hox
(Exanple 1) 53 To
12 mL of 2-1FB

net hyl am noqui nazol i n-4-yl ) phenyl ] terepht hal am c acid
2.93 ng of the conpound obtained in Exanple 1 was added
>and the m xture was heated in an oil bath for

di ssol ution 8 ngaectﬂso cool down to roomtenperature. The precipitate
was col | ectsf by fiMrBtion, and dried at 50C over ni ght to 5 yield the
titled crystals. [0063] Exanple 24 Hydrate crystals 1 of nethyl

N-L- (6, 7-di met haxym@xtuiet byhdsting auf N ohd ‘(@;Yl)ﬁﬁﬁﬁlél(b?el\ﬂm’%bﬁ—am ¢ acid
(Exanple 1) To 75.71 ng of the Tonpound obtained in anpl e" 1 "'was added 10

15 nL of ad@hettoxpidmieteylamihbgaineslineslydbhdhyiftefighthalahicoracid

di ssolution, and allowed to cool” down to roomténperature. The precipitate

\g/g;sstcg: Is_em[h 06%1%&1%%0 9. @81 gl abf SianekPedtiinol 047y gl Gt he titled

triethylamine, 17 mg of 1-hydroxybenzotriazole hydrate, and 35 mg of
WSC hydrochloride, was suspended in 2 mL of dimethylformamide,
followed by stirring at room temperature overnight. The reaction
mixture was poured into water, and extracted with ethyl acetate. The

10 organic layer was washed with brine, and was then dried over
magnesium sulfate. The residue obtained by filtration and solvent
distillation under reduced pressure was subjected to silica gel column
chromatography (ethyl acetate-heptane). Thereafter, a solid
precipitated with ethyl acetate-hexane was collected by filtration, and

15 was dried under aeration to yield 40 mg of the titled compound (yield:
70%).
'H-NMR (DMSO-dg) & (ppm): 2.91 (3H, d, J = 4.8 Hz), 3.32 (3H, s),
3.69 (2H, m), 3.76 (3H, s), 3.93 (3H, s), 4.45 (2H, m), 7.01 (1H, s),
7.03 (1H, brs), 7.19 (1H, s), 7.49 (1H, brd, J = 7.6 Hz), 7.57 (1H, t,J =

20 7.6 Hz), 7.90 (1H, brd, J = 7.6 Hz), 8.11 (4H, s), 8.12 (1H, t, J = 1.8
Hz), 10.65 (1H, s).
[0060] Example 21
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15 Hydrate crystals 2 of methyl N-[3-(6,7-dinmethoxy-2-
nmet hyl am noqw nazol i n-4-yl ) phenyl | t erepht hal ami ¢ acid Exanple 1) To 75.88
ng of the gp e n}dd E (B&/b Iﬂeﬁiﬁﬁﬁlﬁo&ui‘fﬁioﬁﬂdfd 16 nL of nethanol, and

the m xture Wab —tHeat ed T 1rm-an ort -bat Tor — di bbUth on, and all owed to cool
down to ro collected by filtration,
and dri ed E thal ]‘8 aci7'<?2 e (Bk i ystal s. [0065] Exanple 26
Hydrate crystals 3 of t [3 (6 7-di rrethoxy 2-
met hyl am noqui nazo ht hal am ¢ acid (Exanmple 1) 25 To

Qu

49.90 ng of the co obtalned |n hnple 1 was added 2 niL of

t et rahydr of ur an, ; th m xt e was heated in an oil bath for 54 L 1V J
-VT J U -VHcdi ss @tion, and allowed to cool down to roomtenperature.
Thereafter, 10 ofN wat er was further added to the mixture, which was

al | oned to+1§©- g NHEN cipitate was collected by filtration, and dried at
50C overnlght to yleIU the titled crystals. 5 [0066] Exanple 27 Amorphous

Fer opht hal am o 48ca iR praodinds Wag, SEMERr by & Sk I8 weteq 1 n
o A UL A T
50C over nwg ];/B%‘r g sfaﬁ'gﬂg S[qﬁtbgga\&\g%oﬁginéﬁg' @gﬂg?aﬁ’ciﬁé%g% anpl e 28
Al ternati vepRINIRADRISBL 8IS (PSS P88 U PLAU 3 F120 388 3! 5,2

3.69 (2H, m), 3.76 (3H, s), 3.93 (3, s), 4.46 (2H, m), 7.01 (1H, s),

7.03 (1H, brs), 7.19 (1H, s), 7.49 (1H, brd, J = 8.0 Hz), 7.57 (1H, t,J =

10 8.0 Hz), 7.73 (1H, t, ] = 8.0 Hz), 7.92 (1H, brd, ] = 8.0 Hz), 8.17 (1H,

dt, J = 8.0, 1.6 Hz), 8.22 (1H, t, J = 1.6 Hz), 8.26 (1H, dt, ] = 8.0, 1.6

Hz), 8.54 (1H, t,J = 1.6 Hz), 10.68 (1H, s).

[0061] Example 22

Anhydrous  crystals 1 of methyl N-[3-(6,7-dimethoxy-2-

15 methvylaminoguinazolin-4-y)phenyllterephthalamic acid (Example 1)

To 75.28 mg of the compound obtained in Example 1 was added
9 mL of acetonitrile, and the mixture was heated in an oil bath for
dissolution, and allowed to cool down to room temperature. The
precipitate was collected by filtration, and dried at 50°C overnight to
20 yield the titled crystals.
10062] Example 23
Anhydrous  crystals 2 of methyl N-[3-(6.7-dimethoxy-2-

methylaminoquinazolin-4-ylphenyllterephthalamic acid (Example 1)
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15 (6, 7-di met hoxy- 2- net hyl am noqui nazol i n-4-yl ) phenyl]terephthalamc acid
(Exanple 1) A suspension consisting of 10.00 g (55.51 mmol) of nononet hyl

cool ed i a col donst R rEfchERAIBEXSINRRE A bl et G of 2o
NN- di hyl 1 6 2.1 f_ thi l_ch i i hi
oo e BT 2 A0l b R RO s e Sk SR By o
T e coofisoniRdh il BERH A SR HERE T ReE  esBbbaRing, o) THET" ' ©
?hgsﬁ’ﬁéﬁi’?bﬁé ot Qv%a.?c‘ioﬁgqaq?&fivad‘giﬁ%%ﬁn lstfed o SV B VRt E&?igt ;fy;h er
[ 20C, irri 55 ' T
Feadtion ﬁﬁlﬁﬁﬁ%&%‘d‘;&&s@% 2630280- " ezé,:p{ ant Ut 1 ask, ol FL&}S""L? h |
. 109, ) : yo
gﬁ:g;fgrmg&ﬁﬁorﬁ&aﬁggg‘ of a m xe sol ution consisting of [nononethy
rystals

opr opyl et hyl am ne] (the content of nononethyl 5
t er epht hal @ i i

e;.chloride: 8 89 ¢ sl.ight .tangi s tion. Sulsequently,
a suspensi 6R-CHsi 08 : | gl %%-L(jhl’net ()4 B.

4 (3 ant nopheo sl db 0O Toh BARGL bl LIRS Dla 08 83y, 380 L of

tet rahydr()l T af—Wwas—st 1 1 e, C—at
dded d i 1 , .80. 71 f, theg . 1 i xed | yti
Sonsi sting of [ nonbnearye Qetrsanabind Shuningf Betnbs Tok5s stfstan ne)
t t f hyl t ht h t hloride:.6.55 g; 33.0 ). Th
(1,22 205, B BESREL, o EARRTHISh yA0 AR it 0 g Ry ), ™
t at . d tqo th t it il | i t 0C, d 380 f
259615 ST TgePogBrcalBAT: S St FENR.AS TR SBEraEDw 15 hor eto. -
precipitate was coilected by filtration, and dried at 50°C overnight to

yield the titled crystals.
[0064] Example 25
15 Hydrate crystals 2 of methyl  N-[3-(6,7-dimethoxy-2-

methylaminogquinazolin-4-y)phenyl lterephthalamic acid (Example 1)

To 75.88 mg of the compound obtained in Example 1 was added
16 mL of methanol, and the mixture was heated in an oil bath for
dissolution, and allowed to cool down to room temperature. The
20 precipitate was collected by filtration, and dried at 50°C overnight to
yield the titled crystals.
[0065] Example 26
Hydrate crystals 3  of methyl  N-[3-(6,7-dimethoxy-2-

methylaminoguinazolin-4-y1)phenyljterephthalamic acid (Example 1)
25 To 49.90 mg of the compound obtained in Example 1 was added

2 mL of tetrahydrofuran, and the mixture was heated in an oil bath for
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4 4 V. WV TV L

The reaction mxture was transferred into a separatory funnel, and 190 niL
of ethyl acetate was added. After extraction, the organic |ayer was
separated, and washed with 190 g of a 5% sodi um chl oride solution and 190

nL of wat ediskbhithd), drid Allbwedrdeiool Howotgahs fedyi®ora@e, 2Ph&easep! r at ed
under reduced pressure at 40C. To the residue was = added 143 nl of’ met hanol ,

and the m x0unk owatdriwastunthéd sddwepid e mieFOGrhTdh wa>é d11Hvwed ih nut es

after initiation of stirring, the tenperature of an oil bath was set at

75C. Ther egfahar, T3 stedfiagr ceeded
60C, the tenper atT%r eﬁ}oéwélheeo?v}agzcéﬂlbéa%ﬁrd mﬁg‘lg%mgﬁﬁﬁﬁﬂa& eaftr)’( nt er nal

t enper at ur gv¥afighe® ¢RI¢thd dtledpysthfd nL of 2-propanol vvas added dropw se
thereto. 56 Su%sequently the internal tenperature was gradually cooled to
27. 3C, an[t)()@@ mxtE&g{}gﬁézwhen stirred at 20C for 17 hours. The
precipitated <crystals re subjected to vacuumfiltration, and the

resul t ant rplRie Y- o)
met hanol aﬁ%ﬁ% 1473 %Léﬂéyhﬁg%pangﬁi%%@ggﬁﬁgﬁt Was %ﬁ%wth a

vacuum | i ”El)ph@ﬁvﬁfér H@ta%ni@gcﬂe(i]gm]eng) to yield 15.72 g of a crude
product of " T nierest “body; the content of a product of interest: 13.31

g) as pale vyel revg@.ngahgloﬂf&wc%ﬁ?o&%d%@&amédjﬂ)ﬁemﬁg%'10@95%1&8;&9 of 15.48

g of the crude product o 10 interest (wet bo content o

product of QT 6¥H1meﬁ1)ﬂllslﬂfox1a@ 19 Qi g9ape tli’é‘@oﬂ'g)d&d‘?fTH%{é?ﬁé}‘l 16Ul foxi de

Lf

was stirred under heati'ng at 60C, and the crystals were ved. The
obtigi ned sa{utgfoRateraRas whiBe: edded tel fHe fikfdel WHiCRI WaS, dar Jeghed with
10 mL of dinethyl sulfoxide. The filtrate was transferre |ntoa1000 L

four 15 neg ggq.ﬁ,s f%géﬁ b ¢ a 60C hot
wat er jacke"t&?ﬁ hg %tgew\%ggéb\}a%ee(gw:fﬂﬁ ?g&r}i_%%? glﬁrr\efa(fdty?m e
overnight to yield the titled amorphous substance.

[0067] Example 28

Alternative method for producing anhydrous crystals 1 of methyl N-[3-

15 (6.7-dimethoxy-2-methylaminoquinazolin-4-yl)phenyl]terephthalamic

acid (Example 1)

A suspension consisting of 10.00 g (55.51 mmol) of monomethyl
terephthalate and 90 mL of 1,2-dimethoxyethane was stirred, while it is
cooled in a cold bath at 10°C. To the suspension were added 2.0 mL of

20 N,N-dimethylformamide and 6.61 g (52.75 mmol) of thionyl chloride
in this order. The suspension was stirred under heating at 60°C to 65°C
for 1 hour, and aliowed to cool. Thereafter, the suspension was further
stirred while it was cooled in an ice bath. Subsequently, 6.83 g (52.82
mmol) of diisopropylethylamine was added dropwise to the mixture.

25 Subsequently, the reaction rrrixture was stirred at room temperature.

Thirty minutes after the internal temperature had reached 20°C, stirring
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sul foxi de. The m xture was then stirred under heating at 60C. Thereafter,
119 nmL of 2-propanol was added dropwi se to this solution, and 49.3 ng of

seed cryst g Qénﬁﬁfﬁat@d.od%e OfeablbAr BsiktRs v@éds’é‘gﬂgcéd{' e 2@00@#%-

Thereafter, 60 nL of 2-propanol was further ad ropw se to the m xture.

Thi s suspeegggranms%t, IfbI16% el b YedRirermehP S Sield P00 USRI WikeQ the

j acket was at 80C, and the suspension was® continuously stirred under

heati ng fogglich hour%ong}glpﬁgquent by, 12351“ Omg{hyzi- proppc@?bgmq;atgdded

dropwi se to the suspension, and 3 hours ater, "362 nL o - propanol was

further ad@ﬁﬂ)r&’dé?ﬁ%%rdmé@?@a%ﬁ?ﬁﬂ;;e@fléer,coh'@&ltm X§ET e @forakadyal 1y

cooled to 20C (10C h);, hen stirred at the sane teénperature.
by P 11Tt L s B e A A S Solution oo
Crystal s were  orERelog B s, SO e It SO G008 B0 fen

a1 e under @ A Y 2 B e Y B8 et s

tyﬁ'e' g;vnpg[]g,gbg@ ggk@q?giy&%ﬁzr"&- wh 36 Red ww%wtae.c%%fréd Ligege ¢hfect of

present I'nvention as an antipruritic agent, the

present i “ﬂg?%g%%ﬁﬁ&@ wEOREHEd WopResd BYLLW Mg, 171 B:ngghe Hedleexanpl e 1

Eval uati on ounds I n oxazo e-1 nduced scratchin avi or nodel 15

oS e gl Sah TCangBAE SO | pRoibhel, it oo
chloride/diisopropylethylamine] (the content of monomethyl
terephthalate chloride: 6.55 g; 33.00 mmol). The mixture was then
stirred at 0°C for 11 hours. Thereafter, 190 ml of ethyl acetate was
added to the reaction mixture while cooling at 0°C, and 380 g of a 5%

15 sodium hydrogencarbonate solution was then added dropwise thereto.
The reaction mixture was transferred into a separatory funnel, and 190
mL of ethyl acetate was added. After extraction, the organic layer was
separated, and washed with 190 g of a 5% sodium chloride solution and
190 ml. of water (twice) in this order. The organic layer was
20 concentrated under reduced pressure at 40°C. To the residue was
added 143 mL of methanol, and the mixture was stirred while heating
to 40°C.  Thirty-three minutes after initiation of stirring, the
temperature of an oil bath was set at 75°C. Thereafter, 30 minutes after
the internal temperature had exceeded 60°C, the temperature of the oil

25 bath was set at S0°C. When the internal temperature was decreased to

55°C, 143 mL of 2-propanol was added dropwise thereto.
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el B L i

the mce passed a prelimnary breeding period of 7 days. Thereafter, only
ani mal s, wherein no changes were found in a general state and the 20 body
wei ght was favorably increased, were used for the test. (1) Sensitization

and i nduct iSubsSgqusitly,zthii iaternab teapéiatdreovias praduslly icoplah e 22343, of an
acetone solution (Wako Pure Chem cal Industries, Ltd.) that contained O0.5%

4- et hoxy metahyl thoenBetpfeemak -tRemstir@ld a- 20 W éof hgnrjursf e plecapipitedi ated as
"oxazol one"; Signma) to each of the left and right pinnas = of 6-week-old

m ce, whi crystdlspassedsijeaed itoatdicuurpefiitestios8 ahddtles resulvas akri ed out
by applying 10 L of 0.3% oxazolone to the left pinna of each nouse, 3 tines

in total, atashetewvthl s mixed- Soldtipa cdrisistinpeSih3day. af testhapsbahdzat i on.
(2) Measurenent of scratching behavior 5 For objective evaluation, the

scr &t chi ng ldehavli of Ppraysatol milireresvianawnmpivatd yitaswcadnvéingg a M cro
Act device (NeuroScience, 1Inc.). A magnet piece (dianmeter: Im |ength:

3mm  Neur o$et &0Cﬁﬁnut@8fdrn$aic¥]m{iiﬂ%1t@ WibRl $Bi72 ef of Aeciudet plidit lefg of each
yl e

nouse anesthetized with diet her (Wako Pure Chenical Industries, Ltd.)

10 by the daerésti(ovet iy, nhesonesmrdf aprodect! oft @sérest:MBRA1 af)edypalet er
scratchi ng behavi or had been induced by application of oxazol one, the nouse

was transfgzreﬂedv bms@ala(ym&b%,q%)_aneter: 11 cm height: 18 cm wth a
coil. Thereafter, electric current induced by the novenent of the nagnet

inserted into the digpensiobheonvigtingwas Medgupedffiie erdde grolatn gferiod of
time. A characteristic wave formthat reflects such scratching behavior was

G024 pinehueo o o comamiol i ot e o o
27.00 mmol) and 40 mL of dimethyl sulfoxide was stirred under
heating at 60°C, and the crystals were dissolved. The obtained solution
was subjected to clarifying filtration, and washed with 10 mL of
dimethyl sulfoxide. The filtrate was transferred into a 1,000-mL four-

15 necked glass vessel, which had previously been heated with a 60°C hot
water jacket, and the residue was washed with 10 mL of dimethyl
sulfoxide. The mixture was then stirred under heating at 60°C.
Thereafter, 119 mL of 2-propanol was added dropwise to this solution,
and 49.3 mg of seed crystals of the product of interest was placed in the

20 mixture. Thereafter, 60 mL of 2-propanol was further added dropwise
to the mixture. This suspension was stirred at 60°C for 2 hours, the
temperature of the jacket was set at 80°C, and the suspension was
continuously stirred under heating for 16.5 hours. Subsequently, 120
mL of 2-propanol was added dropwise to the suspension, and 3 hours

25 later, 362 ml. of 2-propanol was further added dropwise thereto.
Thereafter, the mixture was gradually cooled to 20°C (10°C/h), and it
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(3) Evaluation of test substances 20 Preparation of test substances: The
conpounds of Exanples 1, 4, 5, 7, 14, 20 and 21 were prepared, such that

%Eiztegt:jei:‘&%%%%@if@%%%ﬁﬁg Sy Qeﬁﬁeﬁﬂﬁg%a?ﬁf‘{}?ﬁ?ﬁeiﬁéff@ﬁ)é?%% St O”‘ X_eda
m xed sol v%aarg%ﬂ I(Haecgtr g%@%%ﬁé?{gfﬁlﬁw%em%&?gub?nqg&%ﬁ‘(&}h (%H gglr:“]t ?ol gr oup
comouna of S EInSER 1SRRI §AGRA soitis SRBINERL T SR ) °

aadi 1 on,  TracMissRiiockad OMCNE2- BB b o d PRI e il 5 - &
3 xed SArbedeFHETaD I A Rapsbabol R Bt MpR At i R OO
app! | oat i oXeHATClfe faP REHARYLRE iR Bptaifed Tnf SRS Wilte e R .

i xed. sor v iRl BB I vish B3, B°6L - Braiat BT dffrste v B, O o oup”
- a mxed ?&S@% éé}ge%g_ra)%? ethanol = 1:1) application group; and (3) a

conpound o 0 “appfication group. The mce were divided into each
Phe 15 nunblO8r <o T CHRRE tooRa0ER, e rAd Bl RE e P RETB A0 bt rone "
e R e
the contrs k@éﬁ%@@%%ﬁgﬁ”ﬁgﬁgﬁr ed 1 hour before the 3rd application of

on o t'ést substance was
[0069] Test example 1

Evaluation of compounds in oxazolone-induced scratching

behavior model

15 <Test method>
As test animals, commercially available 5-week-old NC/Nga
female mice (Japan SLC,Inc. and CRJ,Inc.) were used. For acclimation,
the mice passed a preliminary breeding period of 7 days. Thereafter,
only animals, wherein no changes were found in a general state and the
20 body weight was favorably increased, were used for the test.
(1) Sensitization and induction
Sensitization was carried out by applying once 20 pL of an
acetone solution (Wako Pure Chemical Industries, Ltd.) that contained
0.5%  4-ethoxymethylene-2-phenyl-2-oxazolin-5-one  (hereinafter
25 abbreviated as “oxazolone”; Sigma) to each of the left and right pinnas

of 6-week-old mice, which had passed an acclimation period.
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20 carried out, using, as an indicator, the nunber of scratching behaviors
obt ai ned during 2 hours after induction due to the 3rd application of

oxazol one (the THHRY do?PWé%"Earﬁ@&%Lﬁﬂg,\r/ apBLIARCI0 AL of 019GRaAIBhEC] 1O the

normal group). In addition, another carried out ased on

cutaneous &yfiy Rift Irﬁf’éoféaék?n’f‘cﬁ}ée Wthﬂeéqﬁ%ﬁaltﬂﬁn&%wéfgt3 §§Y§Cratchl ng

behavi ors obt al ned before the 3rd application of oxazol one day or 4

days after fiohe 18P BtH @8 ?Ia% seAS®IZ4tio th regard to each 60 of the itenms of
(1) abrasion and (2) bieedi ng erosion, 4 stages of rating ranging fromO to

3 (0: no s cmed! bP%ratchind 853 g and 3: serious) was carried out.
Thus, using the d}nfferencegl%n scores obt al ned before and after induction

Wi th oxazol one oy Fhiediie aialuatiohe the SEfAKINEEIRAIBY (T cathompraLuat ed

Such rating was carr out every rtem n e tota score was defi ned

as the 5COﬁv%sOiutﬁﬁfdhcaﬂlm\gragtgrf%dsgélgg@Mi‘&s%c ﬁéb‘éeg i e@ﬁxé@aasure”ﬁ”t

results regarding the n I ng ehaV|o owl in
Figures 1.1 Andh MRapher BRleed{diiRierdr: Jrh; kﬁ%rhosgggq NAUBScidhce) L7 in

Fi gure 1, eac gr oup: in"Figures 9 and The neasure nt

resul ts reggkdijp AROUSHS Y SO 8E 3hE . r 11, 13 and
14. Figures % 1%ﬂg%% 38a?g§g§§p S ngg éasegﬂgime egga q%)ogtalned by

Subt 1 act i ngndfieAASH SviBR IS JREOTW AP Uk Al flgaqueeem&

obtained 1 day after adm ni ation Figures 11 an are 3aphs made

baggd on tB?O’égﬁ':'f ohdfard He DnedslendGit 20tHdg t%@f”einaﬁﬁﬂﬂt@%ﬂ ipgdror e

admnlstrat romthe score obtalne 4dayater adm ni stration (nornal

?Lgugt hgr —aérr%a%kglﬁg ﬁw?ﬁhﬁgg)ﬁfggnﬂuééd'w ZPpFEA6E of 00 IGHe, ¢heup: n = 8;
mouse was transferred into a chamber (diameter: 11 cm; height: 18 cm)
with a coil. Thereafter, electric current induced by the movement of
the magnet inserted into the leg of the mouse was measured for a

15 certain period of time. A characteristic wave form that reflects such
scratching behavior was detected by the Micro Act device, and the
appearance frequency of the detected wave form was counted as a
number of scratching behaviors.

(3) Evaluation of test substances

20 Preparation of test substances: The compounds of Examples 1, 4,
5,7, 14,20 and 21 were prepared, such that they had a concentration of
0.1-0.3% Dbased on the concentration of a mixed solvent
(acetone:ethanol = 1:1).

With regard to the groups of test substances, the following 5

25 groups were determined: (1) normal group - a mixed solvent

(acetone:ethanol = 1:1) application group; (2) control group - a mixed
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11; each group: n=8 in Figures 13 and 14). Fromthese results, it was found
that the conpounds of the present invention suppress scratching behavior

S SIS L T BT T AR B,
Eret abL! i z%ﬁ%ﬁggyﬁe%%%gﬁsi%ﬂ@fyg%fege;@gﬁp%@?r&anbge?g%gﬁcﬂ%y <Test °
N
(LI S e I
g?g :Binozgﬂi)-ence%s:éit%&g ﬁcgﬁg %E (;tr;hgt; F fi@ﬂ#@oc.iﬁs C%7a_n§frcul ;;{ g?s'?'f "
AP foit R i £ DE T
R e Wi o Y U TG
abbrevi at ed” as - NF, ed-ds a positive ‘tontrol” © man -~ CYP1A, or
L R g i AR ) Bt
R R ST R A e B R B R R
each di ssolyeekdtihflbFRIY2) control group - a mixed solvent (acetone:ethanol

= 1:1) application group; and (3) a compound of Example 20

application group. The mice were divided into each group, such that
the number of scratching behaviors became uniform based on the
15 number of scratching behaviors obtained during the 2nd induction.
Evaluation of test substance: Ten microliters of a test substance
(only the mixed solvent (acetone:ethanol = 1:1) was applied to the
normal group and the control group) was administered 1 hour before
the 3rd application of oxazolone. Evaluation of the test substance was
20 carried out, using, as an indicator, the number of scratching behaviors
obtained during 2 hours after induction due to the 3rd application of
oxazolone (the mixed solvent (acetone : ethanol = 1 : 1) was applied to
the normal group). In addition, another evaluation was carried out
based on cutaneous symptom. That is to say, with regard to findings of
25 scratching behaviors obtained before the 3rd application of oxazolone

and 1 day or 4 days after the application, namely, with regard to each
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sul foxi de (DMSO Wako Pure Chem cal Industries, Ltd.), and culture nedium
containing test conpound (final concentrations; 1, 3 and 10M, (3-NF (final

concent rat pPhe #eMs @f@ ébl(atsidiﬁan&ggygmercﬁﬁg%om%ﬁ 11%@%%&3@ ed by
addi ng them to Hepat o- STI , - FBS)° respectively. Final

concent r at ik EHHO0NES 35¢0: £6 Kot 1631igRe Sukiotrardinigont ai ning

0. 1% DMSO was uSed for cont f'er conpl et on of the tréatment, the

cells were éﬁ@,l{@ ol en nd Total RNA
Purificati %n Ki t (wsAngH:?éeigogl Og[)%%ﬂ;ﬁg%%d&ﬂﬁ%f@%ﬁtﬁ&%&@%%&gg subj ect ed

to 5 revergefdreans@r Idfidroind8dssh OWitts Blalstalan JRe ey %%d?ée?cﬂ?crthet i on

Reagents (Applied Biosystens) to synthesize cDNA, where oligo dT was used

as 3 pri neﬁcraﬂ_dlﬁngeﬁéﬁd\%r‘&@és %%Ida%'dOUSuéﬁ'ﬁﬁnge%spﬁﬁTléﬁc%lﬁyﬁﬁem 9700 at
25C for 10 mnute foll owed by at 48C for 60 mnutes. Then, reverse

transcript gg ferfieasd Vi adtdl s@ne s HAHRITABUHRS schhe 619\6% of MRNA
for CYP1A1 and GAPDH were quantified using SYBR Green PCR Core Reagents Kit

(Applied Bifisuhisans), and those for CYPIA2 and that of CYP3A4 were
measured using Tagman PCR Core Reagents Kit (Applied Biosystens) and ABI

Prism 7900&@;}{)&%% RgtegctdsaitsSyst em (Appli ed Biosystens). 15 Priner
sequences and PCR conditions used for quantification of each nRNA are shown

o Tathes R wesmeritagt 00 FHpangene s, LOATRRLTeD £ 1,
NO1p) hCYPhMadibraald SE6®hN PiAib8d20CA3d 9Ot Grﬁirn{a'i":g%h& NG=2)1; the
other groups: n = 17 in Figure 1; each group: n=10 in Figures 9 and 12).
(2) The measurement results regarding cutaneous symptoms are
shown in Figures 2, 10, 11, 13 and 14.
Figures 2, 10 and 13 are graphs made based on the value
15 obtained by subtracting the score obtained before administration from
the score obtained 1 day after administration, and Figures 11 and 14 are
graphs made based on the value obtained by subtracting the score
obtained before administration from the score obtained 4 day after
administration (normal group: n = 11; the other groups: n = 17 in
20 Figure 2; normal group: n = 8; the other groups: n =9 in Figures 10 and
11; each group: n=8 in Figures 13 and 14).
From these results, it was found that the compounds of the
present invention suppress scratching behavior and also suppresses
deterioration in cutaneous symptoms caused by such scratching

25 behavior, thereby having an excellent antipruritic effect.

[0071] Test example 2
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CYP1A2 hCYP1A2_F EJCGP gttcctgcagaaaacagtcca (SEQ ID NO 3) hCYP1A2_R EJCP
ctgtgcttgaacagggcac (SEQ I D NO 4) hCYP1A2 probe EJCP

agcact at Cag@&}fﬁ&%@%ﬁﬁﬁtiﬁﬁﬁ&tibﬁﬂtéﬁb)@%ﬁ}ug\ﬁﬁ’@tﬁﬁoﬁ%\ﬁ’é@ﬂzfm@
gcaggaggaaa gatgcag . B

gt caagal 2ot i ahads gesEsehBRhaNdidhiolGKES A pr obe_m

Acccaat aaggcaccacccacctatga : hGAPDH_F gaaggt gaaggt cggagt c
(SEQ I D NO<9)est BbFRdR>0aagat ggt gat gggatttc (SEQ I D NO: 10) [0074] PCR
conditions [0075] [Table 2] Tenperature Tine 95 10 min 94 15 sec

Denat urat i on  Sgg@pRacrAanchbing Hepafbcyiss FRBMGTEAN NAer haidlyA ovel e

consisting of d ration, annealing, ongat | reactio

repgat ed SGhiwEgSat 39°C0% ﬁ?ﬁgﬁggﬁ%@?ﬁ%tﬁ&iﬂé& Xis i%%?c%> The

abil'ity of ‘a test conpound to In was cal cu | ows:

Abi ity of golhish RATAGYSh CorpBeaton YA bbaBBhrf et ledCYPLAL i n

test conpound treated cells)/(anmount GAPDH I'n test conpound
422, oM Ny TR cops o) g O,
coriist 1 heshsnbhars Sl TRl SREretettiae gpu el (et o
48-well collagen-coated plate (BD Biosciences) at a concentration of 1
10 x 10° cells/cm” and cultured at 37°C in 5% CO, for 24 hours. Then, the
medium was replaced with Hepato-STIM (registered trade mark: BD
Biosciences) (+EGF, PSG, -FBS), and the cells were further cultured at
37°C in 5% CO; for 24 hours. Hepato-STIM(+EGF, PSG, -FBS) was
used as culture medium, and the cells were incubated with culture
15 medium containing test compound, PB-naphthoflavone (hereinafter
abbreviated as fB-NF, SIGMA) used as a positive control of human
CYP1A, or rifampicin (hereinafter abbreviated as Rif, Wako Pure
Chemical Industries, Ltd.) used as a positive control of human
CYP3A4 at 37°C in 5% CO, for approximately 48 hours. The culture
20 medium containing test compound, B-NF or Rif was replaced every 24
hours. Test compound, B-NF and Rif were each dissolved in dimethyl
sulfoxide (DMSQO: Wako Pure Chemical Industries, Ltd.), and culture
medium containing test compound (final concentrations; 1, 3 and
10uM), B-NF (final concentration; 10uM) or Rif (final concentration;
25 10uM) was prepared by adding them to Hepato-STIM(+EGF, PSG, -
FBS), respectively. Final concentration of DMSO was set to be 0.1%,
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MRNA of GAPDH in control cells)] -1} x 100 5 The ability to i nduce CYP1A2 or
CYP3A4 was cal culated in the sanme manner described above. [0077] <Test

resul t s> Thedr eslihies rﬁ&ﬁﬁﬁﬂ'd@téﬁﬁ%%%@ﬁ/l@@ RaTRked ﬂer 6®n§01 7, 14,
16, 20, and 21 are shown in Table 37 As a conparative exanpl e, 10

conpound desér bethyisti&x anPlise %rda@m‘éﬁ@gtﬁg‘é%lﬂs(%e@ WadlzeY hlth rFBSe”W ) -6,

7- di met hoxy- 2- et hyl am noqui nal ozi ne) wa used. The results indicated that

the conpoupgse Ofind N@tdlr RIEA! wiab RREfied uéiﬁ MP6ta$ RN A2 Blurk AEMESH AQjtPOt ency on
CYPs, whereas the induction 15 potency on CYPs was observed in the

conpar athA@pﬁ@H' onﬁﬁQ@ﬁﬂs}[Taﬂw ified | AHC IR ARiaki éubfé@fm?rtéd to
positive c (%9 "CYP1Al CYP1 CYP3A4 Ri fanpicin 10 M™100.0

- naght hof | axange 1RafbckiRith 1R4cHof- &sig TagMi4n Reverse Transcription

4625 itiads b i ST reston vas caiod ot wing Gene Ay _
4. ! PCR?S f‘e% 9700 at 25°C-for- 10 minktesl FoNodvedl By latUg°C FoMs0
R ﬁmutes. Then','r'e'v'efs'e' 1'tr'anscmp‘ca.se was deactivated at 95°C for 10

10 minutes. The levels of mRNA for CYP1Al and GAPDH were

quantified using SYBR Green PCR Core Reagents Kit (Applied

Biosystems), and those for CYP1A2 and that of CYP3A4 were

measured using Taqgman PCR Core Reagents Kit (Applied Biosystems)

and ABI Prism 7900 Sequence Detection System (Applied Biosystems).
15 Primer sequences and PCR conditions used for quantification of each

mRNA are shown in Tables 1 and 2, respectively.

[0072] Primer sequences

[0073] [Table 1]
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10

................. 10 M0.0 0.5 -2.0 UM ........... 0, 2 -6: s... _
................... Exanpl-e—F-3M———rrr—rr—21—8 | —_ . ...-9; 8
Breetl. 9 . NameM 0.7 .............. Sequence. . ........... Hxample 14 3
Pt AL A Sestetotertbeotateotittit (660 10 M5 xampl e 16 0.3 3.9

j“mwmum“emmmwmmwmm@&jl'621Emme

ce ;\I;hC-YP1A-2-_probe_EQ\GP;\ag;t\:acz;ta%aggactttgacaa-gaacagtgtct -(SEQ 1B NO:5) - | 10 M 0.8
GYP3A4. HCYP3AA_F . . . | .Vgc.va'ggvagga;a";t'g'atgcagﬁ(ét%ﬁﬂl 518 (0 Y ... 0.3
... eYPIMLRX ||| steazeatactocatotetageacast (SEQ1Q WY@ 1 0. .4 -2.0
----- hCYR3AR pole k- -:ﬁ:ccaataaggcaccabccacctatga (SEQ ID NO:8)
GAPDH hGAPDH F gaaggtgaagegteggagtc (SEQ 1D NO:9)

hGAPDH_R gaagatggtgatgggatttc (SEQ (D NO:10)

[0074] PCR conditions
[0075] [Table 2]

Temperature Time
95 10 min
94 15 sec |Denaturation
58 20 sec [Annealing
72 30 sec |Eiongation reaction

* A cycle consisting of denaturation, annealing,
and elongation reaction, was repeated 50 times.

[0076] <Calculation of ability to induce CYP>

The ability of a test compound to induce CYP1Al was
calculated as follows:
Ability of a test compound to induce CYP1A1 (%) = {[(amount of
mRNA of CYP1Al in test compound treated cells)/(amount of mRNA
of GAPDH in test compound treated cells)}/[(amount of mRNA of
CYP1Al in control cells)/(amount of mRNA of GAPDH in control

64



Conpar ati ve exanpl e
......... L 311 ML 5 ... ... 34 ..3............0:,8.... 10

~ 8. _ _ , O.
M 51.9 35. &lF] O 10O &inoline P MRA % @Y T Al iagidsdtiveabhabl $redted he

crystal s and "anorphous substance obtained in Exanples 22 to 27 were

measur ed. celuglafRAgitr ofemRWeS 68r GAPDHI imCcpositivey dodtidie tRawser X-ray 5
diffraction nméasurenent nethod described in General Tests in the Japanese

Phar WCODO@I%ggg%ﬁﬁéuﬁﬁ"@f frolRION B CYTHIA 1 ofis cohfidadallAhmdifakf X-ray DTA
System RI NT- (manuf actured by Ri gaku Corporation) "10 (Operation

met hod) A sRMACONESABDRE AT chArancaldaje1 s 1@9, and then sanpled on a 66
copper board. Thereafter, neasurenent”"waS carried out under the follow ng

congi tions. X- e ubdity OUKRILCRYCYTURED 0! YRS A A Qde\tdiciabed ¢hithent : 200 mA
Divergent slit: 1/2 de§g Receiving slit: 0.3 mm Scattering slit: 1/2 deg

Scanni ng r@ge dridr d@cbadnbagest ep: 0.02  Scanni ng range (20): 5 to 40
[ 0080] The powder X-ray diffraction patterns of the crystals and anorphous

subst ance W]ned | aTEa@RhBS>22 to 27 are shown in Figures 3 to 8. In
addition, the characteristic peaks of diffraction 15 angles (20) are
summari zed i n TERk§edults regarding the compounds of Examples 1, 4, 5, 7, 14,
16, 20, and 21 are shown in Table 3. As a comparative example, the
10 compound described as Example 1 in WO099/37622 (4-(3-
benzoylaminophenyl)-6,7-dimethoxy-2-methylaminoquinalozine) was
used.
The results indicated that the compounds of the present invention
do not show any induction potency on CYPS; whereas the induction

15 potency on CYPs was observed in the comparative example.

[0078] [Table 3]
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[0081] [Table 4] Exanple Diffraction angle (20 ) 22 8.2, 16.5, 24.5 23
9.4, 16.8, 23.3 24 8.6 9.1, 23.2 257.010.4, 12.6 26 5.4, 10.9

11. 9 | ndusgtriladugtien AeHBEY iconpaf D@2 JpoTHd vpcesient @hventi on provi des an agent
useful forlitch 20 caused by at opfYP1Ali $eC¥8A2 QYAAY | ke. 67 CLAIMS 1. A
conpound r|8f i he f@gg@*l a (1)) salt thdpedf or hydrate thereof:
0 HJ""~ M thaphtiHgO@vere) |H3GOUN| CHROD Whedeih| R reprpsents hydroxyl, Cl1-6
al koxy optjonally substitjuted/aMith G166 abKoxy.,-Brd am no optionally
substi t ut elfixampidr 1Cl . 6 al Kyl . 32M TheOchpoudd, [ sak3. 4 hereof, or hydrate
t hereof acicording to clailm I0Meredns R-C(26) ; whére| R represents hydroxyl,
Cl.6 al koxly 10 optionally substMtuted WwthiGll6 abléoky, or amino optionally
substi t ut eﬁ(ﬁxamwilé M ClL.6 al Kyl BaMonded: at tbe netas.dr|para position. 3. The
conpound, Jsalt thereof, or hydudie thed ¢of accorditg jto claiml or 2,
wherein R yepresents hydraxyl 1u®l. 3 alkoxy-pat | onab. |9y
Example b UM 0.0 -1.3 -6, 2
104N 0.0 0.5 =2.0
1uMm 0.2 0.5 6.6
Example 7 JuM 1.8 1.5 -9, 8
10uMm 5.7 3.1 -11.9
1uM 0.2 1.2 0.7
Example 14 JuUM 0.3 3.0 -0.1
10uM 0.1 1.8 -1.5
1TuMm 0.0 0.2 0.7
Example 16 3 uM 0.3 3.9 -0.3
10U4M 1.0 1.2 2.1
1uM 0.1 =1.7 —2.0
Example 20 JuM 0.1 -1.6 ~2. 1
104N 0.8 -1.2 ~2.2
_______ TUM 0.0 0.6 -1.2
Example 20 | 3uM 0.0 =0.3 -1.6
. 104 M 0.1 0.4 ~2.0
Tum 2.1 7.2 1.6
Comparative example 3uM 18.5 34.3 10.8
10uM 51.9 35.0 11.0

[0079] The powder X-ray diffraction patterns of the crystals and
amorphous substance obtained in Examples 22 to 27 were measured.
Such measurement was carried out according to the powder X-ray
5 diffraction measurement method described in General Tests in the
Japanese Pharmacopoeia, under the following conditions.
(Apparatus) .
Rigaku X-ray DTA System: RINT-2000 (manufactured by Rigaku
Corporation)
10 (Operation method)

A sample was ground in an agate mortar, and then sampled on a
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substituted with Cl.3 al koxy, or am no optionally substituted wwth C1_3 15
al kyl. 4. The conpound, salt thereof, or hydrate thereof according to claim
1 or 2, vvh%gper Rda8r esHidreafivAr MeaurdBERO X Vas LakA¥Y, odt RIdRPOKE,

2- propoxy, nethoxyethoxy, am no, nethylam no, dinethylamno, ethylam no, or
di et hyl am §8l103Gn8 coMdityhs.N- [ 3- (6, 7- di net hoxy- 2- met hyl am noqui nazol i n- 4-

yl ) phenyl Jterephthal am c acid, salt thereof, or hydrate thereof, ethyl
N-[3-(6, 7- qmgykﬁ@w;@m@wyam noqui nazol i n-4- yl)phenyl ]terephthal am c
acid, salt thereof, or hydrate thereof, 68 N[ 3-(6,

7-di nmet hoxyf—lgje@@llwé@rﬂmgwui nazol i n-4-yl)phenyl]-N - nethylterephthal am de,
salt thereof, or hydrate thereof, isopropyl

N-[ 35 (6, 7- druit fevryni2 2met iy am noqui nazol i n-4- yl ) phenyl]terephthal am c
acid, salt thereof, or hydrate thereof, 5 isopropyl

N-[ 3- (6, 7- Rt sld: MEL Q¥d am noqui nazol i n-4- yl)phenyl ]isophthalic acid,
salt thereof, of hydrate théreof, N

[3-(6, 7-di I’I@édﬁ)@(ﬁrg%l[f.eol‘lyhﬁﬁi noqui nazol i n-4- yl)phenyl]terephthal amc acid
2- met hoxyet hyl ester, salt thereof, or hydrate thereof, or 10

N-[3-(6, 7- cgdﬁiﬁtepﬂ@lslﬁ: e @Fam’ noqui nazol i n-4- yl)phenyl]isophthal am c acid
2- met hoxyet hyl ester, salt Thereof, or hydrate thereof. 6. Methyl

N-[3-(6,7- ngﬁhﬂ?gi‘at%f ety am noqui nazol i n-4- yl)phenyl]terephthal am c
acid, salt thereof, or hydrate thereof 15 7. Ethyl

N[ (6, 7- ngﬁhﬁ‘fgﬁteif. medyy| am noqui nazol i n-4- yl)phenyl Jterephthal am c
acid, salt thereof, or hydrate thereof. 8.
N-[3- (6, 7- [amnieX YarkgdEL Ay sarbgdui nazol i n- 4-
[0080] The powder X-ray diffraction patterns of the crystals and
amorphous substance obtained in Examples 22 to 27 are shown in
Figures 3 to 8. In addition, the characteristic peaks of diffraction
15 angles (20) are summarized in Table 4.

[0081] [Table 4]

Example Diffraction angle (28)
22 8.2° . 16.5° , 24.%5°
23 9.4° | 16.8° | 23.3°
24 8.6 ., 9.1° , 23.2°
25 7.0° | 10.4° | 12.6°
26 5.4° . 10.9° | 11.9°

Industrial Applicability
[0082] The present invention provides an agent useful for itch

20 caused by atopic disease or the like.
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yl ) phenyl ] - N - et hyl t erepht hal am de, salt thereof, or hydrate thereof. 9.

| sopropyl N-[3-(6, 7-di net hoxy- 2- net hyl am noqui nazol i n- 20
4-yl)phenyl]terephthal am c acid, s@pAINgseof, or hydrate thereof. 10.

| sopropyl N-[3-(6, 7-di net hoxy- 2- met hyl am noqui nazol i n-

4-yl) phenyl ] i sopht hajAi goagiotindSiipretdined By the fomduit €1}t halte@erdds,
N-[ 3- (6, 7- Di net hoxy- 2- net hyl am noqui nazol i'n-4- vyl )phenyf] t erepht hal am c acid
2- met hoxye@hhydﬁétﬂiere@@j t thereof, or 25 hydrate thereof. 12.

N-[ 3- (6, 7- D net hoxy- 2- met hyl ami noqui nazol i n-4- 69 yl ) phenyl]isophthal am c
acid 2-met hoxyet hyl eﬁt&;@aﬁq thereof, or hydrate thereof. 13. A

phar maceuti cal conpQsSNtI ongrising as an active ingredient, the
conmpound, salt the f,o or hydrate thereof according to 5 any one of clains
1to 12. 14. An antfipruritic agent for atopic disease, conprising as an
active i ngHgi. e Lhe comfdund, salt thereof, or hydrate thereof according
to any one of ns; 1 P 12. 15. The antipruritic agent according to claim
14, wher ei H.Gde™” T aNopri’c di sease is atopic dermatitis. 16. An antipruritic
agent for itch on which a steroid drug and/or an anti-histam ne agent are
not seffective, GHEPEINSI RY F8pRRkentCl hydrdiel edient | glkhgyvco lyvsalt

t hereof, or hydrate thereof paccordi nga{oﬂglﬁymgﬁg of tglg%,ti ngptfg?%lhiz. 15 17.
The anti pr sibhgtithteaD With &lsmﬁbﬁp, b@_a@@ﬁﬁoggﬁti@ﬁanyagd&tiﬁﬁeawvithﬁcl.\eherel n the

dosage formis an external preparation.

alkyl.
2. The compound, salt thereof, or hydrate thereof according

to claim 1, wherein R-C(=0)- where R represents hydroxyl, C.¢ alkoxy
10 optionally substituted with C;¢alkoxy, or amino optionally substituted
with C,.¢ alkyl is bonded at the meta or para position.

3.  The compound, salt thereof, or hydrate thereof according
to claim 1 or 2, wherein R represents hydroxyl, C,.; alkoxy optionally
substituted with C;.; alkoxy, or amino optionally substituted with Cy;

15 alkyl.

4, The compound, salt thereof, or hydrate thereof according
to claim 1 or 2, wherein R represents hydroxyl, methoxy, ethoxy, 1-
propoxy, 2-propoxy, methoxyethoxy, amino, methylamino,
dimethylamino, ethylamino, or diethylamino.

20 5. Methyl N-{3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyllterephthalamic acid, salt thereof, or hydrate thereof,

ethyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yphenyljterephthalamic acid, salt thereof, or hydrate thereof,
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15

20

25

N-{3-(6,7-dimethoxy-2-methylaminoquinazolin-4-yl)phenyl]-N’-
methylterephthalamide, salt thereof, or hydrate thereof,

isopropyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yDphenyl|terephthalamic acid, salt thereof, or hydrate thereof,

isopropyl N-{3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yDphenyl}isophthalic acid, salt thereof, or hydrate thereof,

N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyljterephthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof, or

N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]isophthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof.

6.  Methyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid, salt thereof, or hydrate thereof.

7.  Ethyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]terephthalamic acid, salt thereof, or hydrate thereof.

8.  N-[3-(6,7-Dimethoxy-2-methylaminoquinazolin-4-
yl)phenyl]-N’-methylterephthalamide, salt thereof, or hydrate thereof.

9.  Isopropyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-
4-yl)phenyljterephthalamic acid, salt thereof, or hydrate thereof.

10.  Isopropyl N-[3-(6,7-dimethoxy-2-methylaminoquinazolin-
4-yl)phenyl]isophthalic acid, salt thereof, or hydrate thereof.

11.  N-[3-(6,7-Dimethoxy-2-methylaminoquinazolin-4-
yl)phenyllterephthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof.

12. N-[3-(6,7-Dimethoxy-2-methylaminoquinazolin-4-
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15

yl)phenyl]isophthalamic acid 2-methoxyethyl ester, salt thereof, or
hydrate thereof.

13. A pharmaceutical composition comprising as an active
ingredient, the compound, salt thereof, or hydrate thereof according to
any one of claims 1 to 12.

14.  An antipruritic agent for atopic disease, comprising as an
active ingredient, thé compound, salt thereof, or hydrate thereof
according to any one of claims 1 to 12.

15.  The antipruritic agent according to claim 14, wherein the
atopic disease is atopic dermatitis.

16. An antipruritic agent for itch on which a steroid drug
and/or an anti-histamine agent are not effective, comprising as an
active ingredient, the compound, salt thereof, or hydrate thereof
according to any one of claims 1 to 12.

17.  The antipruritic agent according to any one of claims 14 to

16, wherein the dosage form is an external preparation.
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