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1 DESCRI PTI ON HETERCCYCLI C AM DE COVMPOUND AND USE
THEREOF Technical Field The present invention relates
to a heterocyclic am de s conmpound having a superior
matri x netal | oprotei nase inhibitory activity and
useful as a drug for the prophylaxis or treatnent of
osteoarthritis, rheumatoid :5rthr|t|s and the |ike,
and the |ike. Background Art O Matrix

net al | opr ot ei nase ( MVP) | epti dase that
physi ol ogi cal |y pl ays aEE%§ rol'ein the tissue

r enddehipgrOGYENTGION AMIDH IEHMEASEIBCANY | UYE THEREDEt | y
controlled. In the di seased state,. however, the
control is disruptedediitde GHetdption i nduces

excess. degs adat i oRveht 1bnextnaceld wars madvd xgophl ch amide
inturnis deeply invalved in  the etiologg of many
compaendela v hapudi RYDEGIIME disdeasesiseh t8inase’

mig%f@@f]g,hgb"ti $4 thheynRt Qi ar the i 4 i gragdsbhechike,
one seases such as osteoporosis and the |ike,
proenybdentabr dirseasent rif a7 ont AR ket ashaEre tep.d

c e 2 cer, for ipm.and the |ike (Expert
ar njéjé?i %ﬁaTﬁlgreaqeL% r%gt%?;%s voi 12, pp. 665-705

(2002)) At present, BNEk@xdumdmﬁntiinclude at | east

20 A L SR e SNty ERy LS Ayl Aot M8 fLYE ase

riation 1n the

th@trpﬁpgﬁeia@ddaﬂxyiym&yésagpgpifabetyn tbblagema@e
grou

1 13, 18), _gelatin grou
refy 3ol bimot i o oM g o CES 5 B oER, STy
coBEoHP1ENWP- 14, 1% diGedlsdd @@Qt@thEbwegéaupfbwwﬁdhtroi is
12). O these, MWwP-13 belonging to the collg%enas

di grenpeHas 2Beert e HrtetP t ool h%%?cﬁﬁmﬁ%eéé gresefipn of

ex€§5Eéh§9§a§n%§¥¥E%t'ﬁﬁ%ﬁh and:-t enshowgiapneasedolved in
production anount in joint disease and the [ike.

thivbeedveérgysiofc @anpP-diz shows hnporeapdcoPrages: seases such

as osteocarthritis, rheumatoid arthritis and the like, bone
diseases such as osteoporosis and the like, periodontal
disease, infiltration and metastasis of tumoxr, corneal
ulcer formation and the like (Expert Opinion on Therapeutic
Patents, vol. 12, pp. 665-705 (2002)).

At present, MMP is known to include at least 26
different enzymes, which are divided into five groups based
on the variation in the primary structure and substrate
specificity: collagenase group (MMP-1, 8, 13, 18),
gelatinase group (MMP-2, 9), stromelysin group (MMP-3, 10,
11), membrane MMP group (MMP-14, 13, 16, 17), and other
group (MMP-7, 12). Of these, MMP-13 belonging to the
collagenase group has been repcerted to almost always
express in cartilage and bone tissue, and Lo show increased
production amount in joint disease and the like.

Moreover, since MMP-13 shows a potent collagen
degradation activity as compared to other collagenases, it

is considered to be deeply invelved in the bone and Jjoint
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degradation activity as conpared to other

col | agenases, it is considered to be deeply invol ved

in the bone and joint 2 diseases. There are many MWP

inhibitors so far reported (see, for exanple,

Chemi cal Reviews, vol. 99, pp. 2735-2776 (1999),

Current Medicinal Chemstry, vol. 8, pp. 425-474 s

(2001)), and a nunber of reports have al so been

digeadfented on the conpounds showi ng MVP-13 i nhi bitory

acti y e r Lvi de (

hydrq\gil(%ﬁr/r? nggrgaggrfq\k;?t ?S?sibq ser% dgfd nﬁar Itrp‘fortw (see,
fogourparlet Nbdindiosd Ranmﬁwﬂxyvohol 946pD PP735-2776

(1g§§} 2§7§r ggog% Jg r of NEdICL?gl Slgnlstryﬁzgou74

2@@@8709&247@ nm@&&kOEHBEEMOdﬂS)h&@éb@xyblbeaﬁldocumented
on ﬁévgtlvgs see, far oorgani ¢ & Medici na

e stTyC “or. Sfﬁww 395521 bBRBY, 2WBHILLY - They
aréSﬁdﬁ@elQlbnﬁlﬁbdohdﬁﬁ|M§“H@ﬁ%o£§@§@ ferqexamb8cives

Bloogganic & Medicinal Chem stry Letters, 1s vol. 9,
Sop. 1957817661998 "B R0 pyinahdCieR) Shther §01. 46,

ppf_s}et%ligmsxlqlmklye\ Bieergani %ﬁ@@@i&mai Qﬂslﬂi&ét% vol.
etters VO
46\ 047 H18969P 6 (38984 0 M OZRS COTREA b, {NEPBEHS1247,

a C n Vi c.am.de .
o LF) 2t RN 0 8 A SR L o
exXaTepk, ﬁgggrgap@c 12M®@l@é@@dim@@mmsxmmpumdi 10 pp .

354 t 80,0 ONG

R e AR O IR B GRIT IR TR, o'n\%mﬁs?i%mazms
(safescfobesxamphrpodid arepreserd atedbyilal Chemistry Letters,
vol. 9, pp. 1757-1760 {(19%%9), W003/091242), and (iv) octhers

(see, for example, Bioorganic & Medicinal Chemistry Letters,

vol. 11, pp. 969-972 (2001), WO98/17643, WC2004/014909),

based on the contents thereof.
Meanwhile, as a compound having a heterocyclic amide
skeleton, Bulletin of The Chemical Society of Japan, 1890,

pp. 72-83 describes a compound represented by the formula

0
f c-NH——CH2——Ph
| Y

N C—NH-— CH 5— Ph
\Y
N
::: :¢9 Ph

In addition, WO03/091224 describes a compound represented
by
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R-,, N1 AZ4HNH_2 N9 _ Rs EA3-R 3 wherein RL is
a hydrogen atomor alkyl; ring Qis a cyclohexylene
group or a phenylene group; Al and A2 are the sane or
different and each is a single bond or an al kyl ene s
group; Eis -NHCO or -CON(R2)- wherein R2 is a
hydrogen atomor al kyl; A3 is A31l-A32-A33 A3' and A33
are the sane or different and each is a si ngl e bond,

or the same or dlfferentzl or ¥ saturated or
unsat ur a %d. lLi-phat i $dr oc on groups at
§ubst|tutabl posi t s), I ch,>"NH) when one carbon

om has two|branched—chai ng? may forma dival ent
ther with the carbon atom A32 is a
ygen atom a sulfur atomor -N(R32)_
2 is ajhydrogen atomor alkyl; R3 is an

15 8 carbon atons, an optionally
p—At+eniclic cyclic aliphatic
hydrocaf bon group having 3 to 10 _ carbon atons, an

hehtiBnkl | §° stblYiEneen ﬁBﬁ@ o8t agieicl i B RrdnRE i @
cy®YEreganban group Raviang 4 dde CREHOR,; ahONB, 4 042 the

optional |y substituted nono-" to tricyclic heterocyclic
sam) GFodpiiRKMentEaps 2GOK( RY -2 shigle NoRay- oandn- A3kR3ene

T T P R Pene %Q“a@i‘f.“é"wga%fde&fﬁﬁgfgﬂqaf‘%m%rﬁi{heen
atah kWyalbyl haf ogena 1|3|P§f:+b§3urék 6famheA?3n\Bem itdre 2&me or
o1 J0BEE L oyCTRS, o, LB Vel apeent ofd Teve! o
di Sld etyt 100&I2aba®uha®ddtqm &n&&xﬁraté& andphheiki ke
hy o OB el L 0rs ol IR I MY L MRL DL E£ES (379 LS,
when one carbon atom has two branched chains, may form a
divalent cycloalkyl together with the carbon atom, A% is a
single bond, an oxygen atom, a sulfur atom or -N(R*)-
wherein R*? is a hydrogen atom or alkyl; R® is an optionally
substituted acyclic aliphatic hydrocarbon group having 1 to
8 carbon ateoms, an optionally substituted mono- to
tricycliic cyclic aliphatic hydrocarbon group having 3 to 10
carbon atoms, an optionally substituted mono~ or bicvclic
aromatic hydrocarbon group having 6 to 12 carbon atoms, or
an optionally substituted mono- to tricyclic heterocyclic
group; when E is -CON{R?)-, this -N(R?)- and -A°-R’ may form
a cyclic amino group; and R' and R® are the same or
different and each is a hydregen atom, alkyl, alkoxy, or
halogen.
Disclosure of the Invention

There is a demand for the development of a novel
compound superior in action effect, durability, safety,
oral absorbability, selectivity and the like as compared to

conventional MMP inhibitors and the like, and useful as a
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drug for the prophylaxis or treatnment of joint

di seases (osteoarthritis, rheumatoid arthritis and

the like), osteoporosis, periodontal diseases,

corneal ulcer and other MW associ ated di seases. 5

The present inventors have ceonducted intensive

studies and first succeeded in the creation of a novel

compound represented by the formula H N A-Y O
drgedeimn the Axophy lzimics bbndi ngagroup; oX 18167 wWhereides

[ ! r.ogen atom or a, hal ogen, ato 0 N, .Y is a

(o g 72 55 At Bhes Ba Oy F R SRRAVNG
os$ebsbirbeent, ( Periantbritsala Yroepseepr esented By ckheand other

ormula, "-Gis a group represented by the formula O
MMEAa§§ocﬁﬁtéaQ§%ﬁ%é£%ﬁmwein 20 Rl, R2, R3 and R are

eachrhéi prasbydr Qg@@n@bﬁ‘@d hahie) c&;ﬁtﬁl(@tgsg@ atomsifhii)

a_.cyano graoup, iv) a r ox roup, V) a nitro
Stﬁgééﬁ,an%vﬁﬁgétcgﬂgﬁaﬂd%%cﬁ%Ytge cgeatiog %f a novel

compound represented by the formula

S
il H
N O
O
wherein
A is a zinc-binding group;
X is CZ wherein Z is a hydrogen atom or a halogen atom, or
N;
Y is a spacer having 2 to 10 atoms and optionally having
substituent(s); and

a group represented by the formula

is a group represented by the formula

o r?
R3
HN
.
N R?
R1
wherein

R', R?, R® and R? are each
{i) a hydrogen atom,

(ii) a halogen atom,
{ii1) a cyano group,

(iv) a hydroxy group,

(v) a nitrc group,

(vi) a carboxyl group,
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5 (vii) an al koxycarbonyl gro
substituent(s), (viii) an am no group optionally
havi ng substituent(s), (ix) a
havi ng substituent(s), s (x) a
optional ly having substituend(s), (xi) an al kynyl

group optionally having substituent(s), (xii) an aryl
group optlonally havi ng substituent(s), (xiii) an

al Woxly group! eptTonabPyyhaviragps Q@étmp@édw( $pvinxiv)

a@dygyfgﬂé%y gy oup optionally having is

substi t ue

up optionally having

n al kyl group optionally
n al kenyl group

(xv) an aryl oxy group optionally

hdwnﬂ}snmmtawlmthBQup @xVapnalﬂylhbvgm@umuuSQMHQemm(s

oLt s op sl ohs

(XVIII) a

rou

SIS eg;i@émlﬁs>,

subst |atruemlt}(e;)y1 (xtop aoﬁtlbﬁaameﬁ‘aemq anematient (s),

het er.oc cI thio

roup conta

[ besi des car.bon

at'rie, W“Wet Dap oﬂ%%@flégtlé’d hpwdmda SRS dgetent (s

at(@mi) amm)@l@ﬂn g2 @t Op apHad1 guhbuk nat %ﬁﬁbs(t’ﬁ)@ueﬁlt s),
nDno- aor di- yl car banmoyl -t hi o groug (xxi)

al Ryl fadhﬁllgqmp%fblepoﬂarwnﬁ

¥Wn§avdals tsl‘%klfetr%tf(%*)nt ‘

Oosiiy aih aryd supfonyl o gbeuPogRt baRahly iadyiag 25

substltuent(szﬁi (xxiTi) an aral
ot ﬁq%ﬁﬂﬁi
ey o 08 “%V N RPEer

kyl sul fonyl group

substituent(s), (xxiv) a carbanoyl

%Eygrééiaa g%bﬁﬁﬁy)t&%3t(s '

(5Vlto&3hhﬂﬂﬁwqxbwwn aromati c heterocyclic group

carbon _ato

CQQ%%kﬂi%% a %ﬂo group op

Substituent(s),

ngn%lag %aving

(xviii} an aralkylthic group optionally having

substituent{s),

(xix} a 5- to 8-membered aromatic heterocyclyl-thio

group containing, besides carbkon atoms, 1 to 4

heteroatoms selected from z nitrogen atom, an oxygen

atom and a sulfur atom,

(xx} & mono- or di-alkylcarbamoyl-thio group,

{xxi) an alkylsulfonyl group optionally having

substituent (sg),

(xxi1} an arylsulfonyl group optionally having

substituent (s),

(xx1i1) an aralkylsulfonyl group optionally having

substituent{s),

(xx1v) a carbamoyl group optiocnally having

substituent (s},

{(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,

(xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom,

Qor
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het eroatons selected froma nitrogen atom a sul fur

atom and an oxygen atom or 6 (xxvii) a 5- to

8- menbered aronmatic heterocyclic group containing,

besi des carbon atons, 1 to 4 heteroatons selected
froma nitrogen atom a sul fair atom and an oxygen

atom s a group represented by the formula 0 R6 R6 7
NS wherein R5 and R6 are each (i) a hydrogen atom
1Q=&wii ) ) aahél-ogen Satrambe fdd i draneyhnohgeoupcye(iiv) g@oup

hydr oxy _group V) a nitro group, Vi ar boxyl
oo B 0By pp et R SORIRE or bupPopt aRar g toms
hayiBgtesiUbsShit WeRti(tS)agdVidtdm ANz aBliNOLEr 8UPm and an
optionally having substituent(s), (ix) an alkyl group
opt¥8RAI Py “Ravi ng substituent(s), (x) an al kenyl

a GFOUP opbievahlt¥qahavi Rgsubstitent (s), 20 (xi) an

al kynyl group optionally having substituent(s), (xii)

an aryl gr optional ly having substituent(s),

(xi Hi koxy group optionally having

su (s), (xiv) an aral kyl oxy group optionally
HMNavi ng tituent(s), 25 (xv) an aryl oxy group

ptionadlly ip§ substituent(s), (xvi) athio
KF %§i) an al kylthio group optionally having

wherein

R®> and R® are each
i) a hydrogen atom,
ii) & halogen atom,

iii) a cyano group,

(
(
(
(iv) a hydroxy group,
{vi a nitro group,

(vi) a carboxyl group,

(vii) an alkoxycarbonyl group opticnally having
substituent (s},

(viii) an amino group optiocnally having substituent (s),
(ix) an alkyl group optiocnally having substituent({s),
(x) an alkenyl group optionally having substituent(s),
{xi) an alkynyl group optionally having substituent (s),
(x11) an aryl group optionally having substituent (s},
(xiii) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent (s},

(xv) an aryloxy group optionally having substituent(s),
(xvi) a thiocl group,

(xvii) an alkylthio group optionally having
substituent (s),

(xviilil) an aralkylthio group optionally having

substituent (s),
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substituent(s), (xviii) an aral kylthio group
optionally having 30 substituent(s), 7 (xix) a 5- to
8- menbered aronmatic heterocyclyl-thio group
cont ai ni ng, besides carbon atons, 1 to 4 heteroatons
sel ected froma nitrogen atom an oxygen atom and a
sul fur atom 5 (xx) a nono- or di-al kyl carbanoyl -thio
group, (xxi) an al kyl sul fonyl group optionally having
subsitdit weri| sho Frxxemdeaadavybsulkfienyle t@rr@p/ciyl-thic
optionak%y havi n substituent& ), 10 xxiiiwg an
arI WA U ohy 87 oupe BpEEdnaR %OHa@Fﬁ s, 1 to 4
S iastd et )se (XXi ¥} ar6ar BAABY L ogEEUR Pt ol d¥ygen
havi ng substituent(s), (xxv) a nono- or
di" @k i o2t ki bt ak oAyl oxy group, 15 (xxvi) a 5-
t o :8nymenhesed- non-ay onat i echeberegychia o 9{1%

l1to 4 et eroat ons

contai ni ng, besides carbon atons, "1
sdifgdtle @t rof al it fogeh arenpP arsalfgr lat daviand an

XY gen ial QM. oy (Xxxvii) a 5- to 8-nenbered aromatic
heterocyclic group 20 containing, besides carbon

atlens, 1)1 aro & het el bat phsgrsebecbed ohedrya hdtirogen

at.or | f atom and an oxygen atom or a group
rtéglr@ess%%%%d“ﬂis)me formula OR8 HNMNN R7 25

wHem@iin )Rarand: Rk @t ®ueachy 1 ( broaphy@dragei: d0Maving
substituent (3),
(xxiv) a carbamoyl group optionally having
substituent (s},
(xxv) a mono- or di-alkylamino-thiccarbonyloxy group,
(xxvi) a 5~ to 8-membered non-aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4
heterocatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or
(xxvii) a 5- to B-membered arcmatic heterocyclic group
containing, besides carbon atems, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom, or

a group represented by the formula

wherein

R’ and R® are each
{i) a hydrogen atom,

(ii) a halogen atom,
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(ii) a halogen atom 8 (iii) a cyano group, (iv) a
hydroxy group, (v) a nitro group, (vi) a carboxyl
group, 5 (vii) an al koxycarbonyl group optionally
having substituent(s), (viii) an am no group
optionally having substituent(s), (ix) an alkyl group
optionally having substituent(s), (x) an al kenyl
group optionally having substituent(s), 10 (xi) an
al{kynyl sgrouproptienal |y having substituent(s), (xii)
an.aryl gro optionally having substituent(s),

(Qili%ir)) aa%yéﬁzooxx’&/) %rr%%’ optional |y having

subst iat mentds)groxi v) an aral kyl oxy group optionally
havi.ng substituent(s), 15 (xv) an aryl oxy group
opt’i-onal |%?]1Pa<<i‘i>’ﬁ‘g ituent(s), (xvi) a thiol
greup,) @vid kel kyddhi oy 86QYPcpRE baaahky nhavitg
substituent(s), (xviii) an aral kylthio group

optPShdlYF Havilng 20 substituent(s), (xix) a 5- to
STﬂﬁﬁggr%%,@%ﬁﬁg'&%Jﬁ%E%ﬁ@ygﬁghl&?hggigﬁogﬁbstituent(S),

contai ni ng, besides carbon atons, ‘ het er oat ons
séfl&ct éd frldtla Miaurogant dvon] Lanhexygen sustsermtarhtals)

Sybunreh R, Wn dpRnc B pabiyieatiaml i,
substi euertl(e)ny I xxidyp arpaiyhsul fohyligospbstituent (s),
OPLY BIALLY M U o BOSLL AR ) g0 LAk Whenc i,
sybstiibuemt @ES)koxy group optionally having substituent (s),
(xiv} an aralkyloxy group optionally having
substituent (s),

{xv) an aryloxy group optionally having substituent(s),
(xvi) a thiol group,

(xvii) an alkylthic group optiocnally having
substituent (s},

(xviii) an aralkylthio group optionally having
substituent{s),

(xix) a 5- to B-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4
hetervatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx) a mono- or di-alkylcarbamoyl-thio group,

(xxi) an alkylsulfonyl group optiocnally having
substituent (s),

(xx1i) an arylsulfonyl group optionally having
substituent (s},

(xxiii) an aralkylsulfonyl group opticnally having
substituent(s),

(xxiv) a carbamoyl group optionally having
substituent (s},

(xxv}) a mono- or di-alkylamino-thiocarbonyloxy group,
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(xxiv) a carbanoyl group optionally having
substituent(s), (xxv) a nono- or

di . -al kyl am no-t hi ocarbonyl oxy group, 9 (xxvi) a 5-
to 8-nmenbered non-aromatic heterocyclic group
cont ai ni ng, besides carbon atons, | to 4 heteroatons
sel ected froma nitrogen atom a sulfur atom and an
oxygen atom or 5 (xxvii) a 5- to 8-nenbered aromatic
het:erocycti &- gt oup-menheakni ngn-taesindgsi « ardion: &t ars; ¢

1 h oatons elected fr itro en ato a
&ﬁéﬁﬁpa.%ﬁgan %Q?é i >af6h ﬁﬂ%%%%@ﬁgth&ﬁ)ﬂ?
{Fﬁédéiédtﬁms §e§edth%df$6ﬁlﬁaﬁ?dﬂ%§én atom, % sulfur atom
yl) car am no} net phenyl ] oxy)acetic aci

%tcg a(?[%ﬁ%%§% %Eﬁmdi %%r oqui nazol i n- 2-
yl 0:carbonyd | ani pe} %ﬁbmhé@@@%&b@@&ﬁﬂi@f&&f&i% Sroup

5-( ({[ 6- (net hyl oxy) - 4- oxy- di hydr oqui nazol i'n-2
Oé“atr an‘?’%%}%? hyﬁjfbﬁenyllt}v@s@y) derﬁOarﬁoﬂtefaﬁematoms

4§H£%&ﬂé&4f95@ 3, Alng§Q509%b%aZ%“ %ur atom . %Fd an

yl ) car bonyl ] am no} net hyl') phenyl | oxy} but anoi ¢ aci

N (B-@et hyl i soxazol - 3-yl ) met hyl ] oxy} pyri di n- 4-
or¥l) aetihyh].~+4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxani de,
) d 20

an
(R 2-(@[-%5-didret Hytd isoxaizod 243 yh) gret hyl ] oxy} pyri di n-

4_
Ylfny‘beﬁyﬁ BRSSP RN o REFOPFRELS. E5Boxani de
S5-af 8- (éXqluded - 1r4 adisaldrddier et o hareinafter to be

bbr V|a d as co d (I and found that this
Ylﬁcaf GRE |a)mlé‘§ “r%}bvgg 33]/115 QXX UBEPLBROPpFopErLires
5- a$3aerW% |m@ﬂmﬁxaxyﬁuKLdgyrwgﬁyarégbh§5%6§95¥2a5 a

lg Eaceutlcal agent, which resulted in the
Y fiven a&1W@%@§dﬁh¢W%h@thpeﬁééﬁpélpnglcy_dft he

4- p[eser{lt[ 14%%U3004 Jﬁrﬁ}ﬁ%&@m&%&u a,conpound

represented by the formnul
yl)carbonyl]amlno}methyl)phenyl]oxy}butanOJc acid,
N-{ (2-{[ (5-methylisoxazol-3~yl)methylloxy}pyridin-4-
yl)methyl]~4-0ox0-3,4~dihydroquinazoline-2-carboxanide, and
N—[(2—{[(3,S—dimethylisoxazol~4—yl)methyl]oxy}pyridin—4—
yl)methyl}-4-oxo-3,4-dihydroguinazoline-2-carboxamide are
excluded,
or a salt thereof [hereinafter to be abbreviated as
compound (I)], and found that this compound (I)
unexpectedly has superior properties as an MMP inhibitor
and 1s highly satisfactory as a pharmaceutical agent, which
resulted in the completion of the present invention.

Accordingly, the present invention relates to

[1] & compound represented by the formula

=
A—Y ﬁ = S@

O
wherein

A 1s a zinc-binding group;



H A Y 30 O wherein Ais a zinc-binding group; 10 X
is CZ wherein Zis a hydrogen atom or a hal ogen atom
or N Yis a spacer having 2 to 10 atons and
optionally having substituent(s); and 5 a group
represented by the fornmula 101-Gis a group
represented by the formrula OR4 HNR3 /\NR2 R
wherein i0 R, R2, R3 and R' are each (i) a hydrogen
X ZEoRY @hﬁreanhéla@e@zhxﬁnoqqnlagom.@ya@ohgiogpn atbw) or
.a hydroxy group, is (v) a nitro group, (vi) a
carboxyl group, (vii) an al koxycarbonyl group
hd @ptEOﬁabbyrhaaNn@g subist itluentdrsy ,af&i ¢p)i@anaabiynBaving
0 |onaII havi ng substituent(s), 20 (ix) an
SHQ?E F ggé 8’ 6pfi 8%al|y havi ng substituent(s), (x) an
a @tkepykegﬁeuan®96|@@aMm¢lﬁﬁﬂmwﬁéubst|tuent(s), (xi)
an al kynyl group optionally having substituent(s),
i)an aryl group optionally having substituent(s),

o R4
HN R
SN R?
R1
wherein

rRY, R, R® and R* are each

(1) a hydrogen atom,

(ii) a halogen atom,

(1ii} a cyano group,

(iv) a hydroxy group,

(v) a nitro group,

{vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent(s),

(viii) an amino group optionally having substituent (s},
{(ix) an alkyl group optionally having substituent(s),
(%) an alkenyl group optiocnally having substituent (s),
(xi) an alkynyl group optionally having substituent (s),
(x1i) an aryl group optionally having substituent(s),
(xi11) an alkoxy group optionally having substituent (s},
{xiv) an aralkyloxy group optionally having
substituent (s),

(xv} an aryloxy group optionally having substituent (s),

(xvi) & thiol group,
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25 (xiv) an aral kyl oxy group optionally having
substituent(s), (xv) an aryloxy group optionally
havi ng substituent(s), (xvi) a thiol group, 11
(xvii) an alkylthio group optionally having
substituent(s), (xviii) an anal kylthio group
optionally having substituent(s), s (xix) a 5- to

8- menbered aronmatic heterocyclyl-thio group
cdmtvaiini gy dPBsy diesicagbonp abpttend1ie 4avhelger oat ons

sel cteqifr nitrogen atom an oxygen atom and a
s%l ﬁ?Jalﬁﬂfpl§&9 a nono- or di-al kyl carbanoyl -thio

gﬁmmiiiHOH(%ﬂélkvuﬁ%kd|@ﬂbﬁpantgbaamlgphb@ﬁmd)/
hav%pﬁf substb%uent(s), (xxii) an arylsul fonyl group
optiPodi 18P Havilmg  substituent(s), (xxiii) an

ar(alikyl suld-omd i Optd oRabhythavhRderbSyclyl-thio
substituent(s), (xxiv) a carbanmpoyl group opfionally
h&FONG Ud<tinde (9sidsxvyaabapnetons, 1 to 4
dinealdeyamno-ddi acar X (XXYh) @5
8-§enbered non-aronaf?gﬁ%%?e¥o%%gF?geQZé%ébéu%n oéﬁ%en
CERPEl [Fingg,a eslifdes afzron atons, 1 to 4 heteroatons

sel.egt ed f n itro a sulfur _atom_ _and an
ogyggn at5%?“%?”?%&5f?ﬁp%fégp%%mgyneﬁﬁé?egrgﬁgﬁatic
hékarioc el iad lgrleup. £ aont ajndmg, obesbdedleanhbennat ons,
1 .het eroat.ons 25 selected froma nitrogen atom
aségﬁé&gﬁg¥%ﬁgaﬁd an oxygen atom a group represented

by xthe }f ammaley:i<hiR®nyl group optionally having
substituent{s),

(xxiii) an aralkylsulfonyl group optionally having
substituent (s},

{gxiv) a carbamoyl group optionally having
substituent{s),

(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to B-membered non-aromatic heterccyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

(xxvii) a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an

oXygen atom,

a group represented by the formula

O RS

HN AN
SIGAS

wherein

R® and R® are each
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R6 7S Nwherein 30 R5 and R6 are each 12 (i) a
hydrogen atom (ii) a halogen atom (iii) a cyano
group, (iv) a hydroxy group, 5 (v) a nitro group,
(vi) a carboxyl group, (vii) an al koxycarbonyl group
optionally having substituert(s), (viii) an am no
group optionally having substituent(s), 10 (ix) an
al kyl group optionally having substituent(s), (x) an
al Kenyt Ryf optabeat |y having substituent(s), (xi)

aqjghkxgyga£g§gﬁ)gggﬁonally havi ng substituent(s),
(xii) an aryl” group optionally having substituent(s),

(Xid4Y} an afkoxyggeomp optional |y having

sulstyi t 215 _(xiv) an aral kyl oxy group
ogtignéfﬁghﬁg%%%géréﬁ%Stituent(s), (xv) an aryl oxy
grioup coptiomaldyoimayi ng substituent(s), (xvi) a thiol

gr , (xvili) an alkylthio group optionally having 20
sd%glgi tauecnatr(%cﬁym( xX¥17757 an aral kyl thi o group

oftviidnaldry e :ng-aspds 1t §eBhLES bp tMHne)1 18 Iratithg
8- ered aromatic heterocyclyl-thio group
cgﬁggﬁﬁqﬁf”%%£$@es carbon atons, 1 to 4 25
heteriaat s SalRet@d & 0o 81 BhLRe9eRaLNY M LPMABht (s)
atom and a sul fur atom

(1x) an alkyl group optionally having substituent(s),
(x) an alkenyl group optiocnally having substituent({s),
(x1) an alkynyl group optionally having substituent (s),
(xii} an aryl group optionally having substituent{s),
{x1ii} an alkoxy group optionally having substituent (s),
(xiv) an aralkyloxy group optionally having
substituent (s),

{xv}) an aryloxy group opticnally having substituent (s),
(xvi) a thiol group,

(xvii) an alkylithio group opticnally having
substituent (s},

(xviii}) an aralkylthic group optionally having
substituent (s),

(xix) a 5- to 8-membered aromatic heterccyciyl-thio
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx} a mono- or di-alkylcarbamoyl-thio group,

(xxi) an alkylsulfonyl group optionally having
substituent(s),

(xxii) an arylsulfonyl group opticnally having
substituent (s},

(xxiii) an aralkylsulfonyl group optionally having
substituent(s),

(xxiv) a carbamoyl group optionally having
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20

25

(xx) a nono- or di-al kyl carbanoyl -thio group, (xxi)

an al kyl sul fonyl group optionally having

substituent(s), 30 (xxii) an aryl sul fonyl group

optionally having substituent(s), (xxiii) an

aral kyl sul fonyl group optiondally having

substituent(s), (xxiv) a carbanoyl group optionally

haV|n substituent(s), (xxv) a nono- or
é%ﬂ%ﬂﬁqﬁ)%lw ocar bonyl oxy group, (xxvi) a 5- to
mbeEﬁQKﬂQﬁ—aqu§£l519§i§£93¥ckhgocg %%B 1oxy gro

contalnlng besi des carbon atons, K oat ons ’

sdr&stiad o romie Mitrogen: ad omﬂaeSQWﬁMﬂCaﬁl@mewcanc

Oé&%% Q',Io%nalq{l L%X"Bés!l@e I—lgbg & ed an %m%lt i C

heterocyclic gro contai nin 62 °¢arbon at ons,

1hﬁ@@¢dwnqmﬂxﬂqﬁﬂcts®lﬁn@mdafmmnraganteagen at emifar atom

g%fur atgﬁ1and qﬂ)lo oxygen atom or a group
represent cYgo theVorfula ORSHNM /N R7
V\Memm}R‘é &nd tRB fmeeiaehe d 15r(>ﬂn§1tach}&@|t@@'@:@y@tl@mﬂ group

a .hal ogen at.0 [ a cyano roup,
8%“5 p,bes(\)%‘nsa éﬁ‘ 1?%5 g?%ﬁ‘ﬁsf £¢i Y Qe(F&rrlﬁ’@)F}ﬂms
geeme,ct(e\a i aAl KioXy s DOy hm Ir QURLOBLIORRIY haViRg

oxygen atom, or

a group represented by the formula

wherein

R’ and R® are each
1) a hydrogen atom,
1i) & halogen atom,

iii) a cyano group,

{
{
(
(iv) a hydroxy group,
{v) a nitro group,

(vi) a carboxyl group,
(

vii) an alkoxycarbonyl group optionally having

substituent (s},
viii) an amino group optionally having substituent(s),

ix) an alkyl group optionally having substituent(s),

x1) an alkynyl group optionally having substituent (s),

(
(
{x}) an alkenyl group optionally having substituent (s),
(
(xi1) an aryl group optionally having substituent(s),
(

xiii) an alkoxy group optionally having substituent (s),



substituent(s), (viii) an am no group optionally
havi ng substituent(s), (ix) an alkyl group optionally
havi ng substituent(s), 25 (x) an al kenyl group
optionally having substituent(s), (xi) an al kynyl
group optionally having substi tuent(s), (xii) an aryl
group optionally having substituent(s), (xiii) an

al koxy group optionally having substituent(s), 14
(XKVW’aﬁﬁaﬁmaéﬁxnggr®m®upp®pbmahbylha%angng

S t ( (xv) an aryloxy group optionally
hggﬁﬁ&l %EH?‘Vﬁéht(s), (xvi) a thiol group, 5 (xvii)

anxalkﬂdﬂany@m@pgpﬁpnbmm%iynhaygngdvsugskbb@aﬁk@%ht(s},
EVIII aral kylthi o group optionally having
S B{stltue h('36) ‘% Y57 a 5- to 8-nmenmbered aromatic

hekenaQy Gy lar1tiiilo: h k0 @r Oup @?mahaumg hb&sihges carbon
1to 4 heteroatons selected froma nitrogen

at ogrs,
aFBEFt arr Xy dél -+ atom and a sul fur atom (xx) a nono-

0rx§h1§|k%ﬁ@%&@@ﬂ%&tﬁfBcbﬁé@ﬁpoptgéﬁbll§nhav1ng
al kyl sul f ony %roup optionally having 15

séB ?ﬁﬂ&@ﬁ@@s A(xxii) an arylsulfonyl_group
Omkhgnal|%~h%W'§lméHgE§é&Q§ %%i%g&ﬁ%%%%bc?@lyl—thio

aralkylsulfonyl group optional
39§§Ppt@@@ﬁ@§ﬁld§)(b@di@ﬂ@.@arbannytogsoup apt idonal |y

h t t -
PP R SR h oyt B BURCen kory a"sowgen

8afrenmbemned anen-ldanattican het erocyclic group
rbon atons

SRS A A S
ateRrl) an alkylsulfonyl group optionally having
substituent (s},
(xxii) an arylsulfonyl group optionally having
substituent{s),
{xxiii) an aralkylsulfonyl group optionally having
subkstituent (s),
(r®xiv) a carbamoyl group optionally having
substituent (s),
{(zxxv) a mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-arocmatic heterocyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen ateocm, or
{xxvii) a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an
oxXxygen atom,
provided that
{{3-({[(4~-0x%0-3,4-dihydroquinazolin-2-
vl)carbonyljaminolmethyl)phenyl]oxylacetic acid,
5-{{3~-({{{4-0ox%0-3,4-dihydroquinazolin-2-
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and an oxygen atom or (xxvii) a 5- to 8-nenbered
aromati c heterocyclic group containing, besides
carbon atons, 1 to 4 heteroatons selected froma
nitrogen atom a sulfur atomand an 30 oxygen atom
provided that {[3-({[(4-0x@-33, 4-di hydroqui nazol i n- 2-
yl ) car bonyl ] am no) net hyl ) phenyl ] oxy) aceti c acid,
5-{[3-({[(4-o0x0-3, 4-di hydroqui nazolin-2 15
YiyFRERPBY §@nwaﬁﬂﬁ@ﬁhﬂﬁﬁpbqnmﬁw¢ﬁnkg@@@@nahgiecadbd
527 643 (BL6; L, QXY 45.0xY5 Al i - 2-
> gﬁ%cgégg%yﬁr%gﬁkg¥ﬁ§?hfl%Eﬁéﬁ§1j%%%?%%ﬁ?%%%%ghagid,
y1lacgFBop{[ ( 4mdxo- 8iedhdilhyeraogul nazel pen2aBoic acid,

_ykcarh | ]am.ng} met h henyl ] oxy} but anoi ¢ aci d,
‘ Kﬂ%(gf{F?é9%§tﬁy%%?&%gﬁﬁiﬁﬁy 3%%?%%T¥6xy)pyridin-4-
y1lytameohyll] addoxd 3 tdrdi)prdirogul svaz pbih hen@: cas boxani de,

n . , s
N- ? (2L ¢ prBeBhdil eI o0 R Wy hee Ry P By T hPrdi n-
vlfmethyl]-4-ox0-3, 4~dihydroquinazoline-2~carboxamide, and
_gl%neihgl£-4foxo-3,4-dlhydrqu|nazoI|ne-2-carboxan1de
N-are 1103 excPaBEaRYdr s>t Ther gt th o} | ene) evmpeing 4 -
y1phetid)i)wher@bnsAdls i PWIR! M o 45 OUR - OPLE PHBLLY: de are
havi ng substituent(s), "an imdazolyl group optionally
eXRaYERG, substituent (s), a pyrazolyl group 15 optionally
orhgvgggtsgpégggggnt(s), a triazolyl group optionally
havi ng substituent(s), a tetrazolyl group optionally
{2 havhvagcsmbstntiueft (3)) owhe grioup riepresent edl by grbep

f - HOH, ..or .a sal.t, thereof t he. conpound

R R EA ' et
oPof F%}?y eréﬁ% %ngté%gngéV”HathgL % Ze bl7gg58ﬁs
oplaneh@pl y onal i yghavbsg iswhsty tuent{ SYyr&foBy Saftoup

there L% %4 .the ¢ ound of [1], wherein the group
opt 5Bl hibihoeRpIpod of 11 MRl (e aros
optionally having substituent(s), a tetrazolyl group
optionally having substituent (s} or a group represented by
the formula -C(O)NHOH, or a salt thereof,

[3] the compound of [1], wherein Y is a spacer having 2 to

7 atoms and opticnally having substituent(s), or a salt
thereof,
[4] the compound c¢f [1], wherein the group represented by

the formula

is a group represented by the formula

O R4a
RSa
HN

.
N

wherein

R*® and R?® are each



25 is a group represented by the fornula 0 R4a R3a
HNN N wherein R3a and R4a are each 16 (i) a
hydrogen atom (ii) a halogen atom (iii) a cyano
group, (iv) an am no group optionally having
substituent(s), s (v) an al kgl group optionally having
substituent(s), or (vi) an al koxy group optionally
havi ng substituent(s), a group represented by the
f dihubah@drReger7 &N, R5a N S wherein 10 R5a and R6a
arglga%hhaQ| ng§ogen atom (ii) an alkyl group
opt onally h |ng su stltuent(s) (iii) a cyano
gloup, @i vyaachalmagen atom 1s (v) an aryI group
0 nally having substi tuent ,, Or,

F?g\;ﬁbere Tar's |%?9Nﬁ%ﬁ%%@%ff% TR éﬁ?éﬁﬁ ﬁ&t(s)'
besi dea Gamenqﬁdﬂﬁioﬁkﬁdhéﬁb@tﬁé@ﬁﬁ@”ﬁub@@h@@bﬂ@ , Or
froma nitr%%en atom a sul fur_atom and an

atdm BF 36 %3xgr Gy e prdsent EHL Ebyh%‘}ﬁéngoﬁﬁﬁﬁél@uﬁ%
a gty MPresented by the formula

o RSa
HN
//l\\ ’ \\ RSa
\\N g
wherein

R°® and R®® are each

(1) a hydrogen atom,

(ii} an alkyl group optionally having substituent(s),
(iii) a cyano group,

(iv) a halogen atom,

{(v) an aryl group optionally having substituent(s), or
(vi} a 5- to 8-membered arcmatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
Oxygen atom, or

a group represented by the formula

(1) an alkyl group optionally having substituent(s), or
(ii) an aryl greup optionally having substituent(s),

or a salt thereof,
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N wherein Raa is (i) an alkyl group optionally having
substituent(s), or 25 (ii) an aryl. group optionally
havi ng substituent(s), or a salt thereof, 17 [5] a
conpound which is selected fromthe group consisting
of the followi ng, or a salt %hereof:

4- oxo- 5- phenyl -N-{3-[2-(1H 1, 2, 4-tri azol - 3-

ony)ethoxy benzyl } - 3, 4-di . hydr ot hi eno[ 2, 3-d] pyri m di
She a2 08P Yariicde, s selected from the group consisting

f51ﬁ% feloyary yl 1H1,2,4-triazol - 3-
° yl oxy) et hoxy enf%i%3§§§l %ydro 'ieno[2,3-d]pyrin1din

4~ @X2-5c@h@®yémN&d3 [ ~(1H 1,2,4-triazol-3~-
yl?%&?é%ﬂk QQQ ?ﬁ¥§r£§h£%§t 234a5£§§€%adﬁne 2~
Cayboxymédboxy]benzyl}-3,4-d|hydrothleno[2,3-d]pyr|n1d|n

S_EQg-lcarbogan1ﬂ$, e o _

S 1PPASPOSREyY 1Y Aot N1 82T 81T He 4 47 8ripraZoB-3-

ylgkg)@iﬁbh%bbﬂ%@@)’}' }3} é&ﬂ@dfﬁ’@'ﬁ%m @QOEZd?pg}L@M&b%@ 2-
L ne- 2- car boxam de,

Cagt ?éaﬁé?ﬁylphenyl) 4 oxo N-{3-[2-(1H 1,2, 4-triazo

sw?mwwamm%&%wmw mw%%%ﬂ%&%wn
e-2- carboxam de
viexyBeENasy opRemyl)l—4- dxolie {3 (i Bed B 13 2d dpyrimiding -2-
cafboxamide,

yl oxy) pronyl ] oxy} phenyl ) net hyl ) - 3, 4- di hydr ot hi eno[ 2, 3-
5- 298} pyreahdnyie-2-cachokai-dg- ang-1, 2, 4-triazol-3-

y185d P LhuRr PRBEDY) - 4 KON (B4l B (L B 12,4 b ML azgl -3
cay¢©xqmpdepy|]oxy}phenyl)nethyl] 3, 4- dlhydrothleno[z 3-

s Api e figerooamde, [o] A prodig of 2 s
yloxy)ethoxylbenzyl}-3, 4-dihydrothieno[2, 3~ ~dlpyrimidine-2-
carboxamide,
5w(B—fluorophenyl)—4—OX0wNﬁ[(3~{[3~(1H—1,2,4—triazol—3—
yloxy)propyl]oxy}phenyl)methyl]—3,4~dihydrothieno[2,3—
dlpyrimidine-2-carboxamide, and
5~(2—fluorophenyl)—4moxo—N~[(BH{[3—(1H~1,2,4~triazol—3—
yloxy)propyl]oxy}phenyl)methyl]~3,4—dihydrothieno[2,3—
dlpyrimidine-2-carboxamide,

[6] a prodrug of a compound represented by the formula

AN
A—Y ;7‘ ~ \

O

wherein

A is a zinc-binding group;

X is CZ wherein 2 is a hydrogen atom or a halogen atom, or
N;

Y is a spacer having 2 to 10 atoms and optionally having



A-Y 25 O wherein Ais a zinc-binding group; Xis CZ
wherein Z is a hydrogen atomor a hal ogen atom or N
30 Y is a spacer having 2 to 10 atons and optionally
having 18 substituent(s); and a group represented by
the formula B is a group represented by the fornul a
ORM RB HN/\NR2 s R wherein Rl, R2, R3 and R4
are each (i) a hydrogen atom (ii) a hal ogen atom

sull@t{tuehtdscyanadgr oup, (iv) a hydroxy group, (v) a
nitro group, vi)  a rbo roup, (vii) an

a %Fﬁ%%yggPﬁgﬁﬁpQﬁp%gﬁ &XéﬁpajhaV|ng i's

uent(s), (viii) an am no group optionally

gubstituent(s), (ix) an alkyl group optionally

Jubstituent(s), (x) an al kenyl group

x|y having substituent(s), (xi) an al kynyl

group optionally having substituent(s), 20 (xii) an

lSa?y%f@V%uﬁeﬁﬁﬁﬁ@ﬁéﬁﬂykhaﬁﬂﬁvi@ﬂmﬁuhiuent(s), (xiii)
an EJkoxnggoup optionally having substituent(s),

RB
HN
2
N R?
R1
wherein

Rl, Rz, R® and RY are each

(i) a hydrogen atom,

{(1i) a halogen atom,

(iii) a cyano group,

(iv) a hydroxy group,

(v) a nitro group,

(vi) a carboxyl group,

{(vii) an alkoxycarbonyl group optionally having
substituent (s},

(viii) an amino group optionally having substituent(s),
(ix) an alkyl group optionally having substituent(s),
{x) an alkenyl group optionally having substituent (s),
(x1) an alkynyl group optionally having substituent(s),
(xii) an aryl group opticnally having substituent{s),
(xiii}) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent{s),

(xv) an aryloxy group cptionally having substituent(s),
(xvi} a thicl group,

(xvii) an alkylthioc group optionally having

substituent (s),



(xiv) an aral kyl oxy group optionally having
substituent(s), (xv) an aryloxy group optionally
havi ng substituent(s), 25 (xvi) a thiol group, (xvii)
an al kylthio group optionally having substituent(s),
19 (xviii) an aral kylthio grbup optionally having
substituent(s), (xix) a 5- to 8-nenbered aronatic

he erocycyl-thlo group contai ni ng, besi des carbon

at'oie, 1) t@n 4252 hisy ek barorEOsel eetd@faidm dai trdpgen

zn4uﬁsggk&gdggg atom and a sul fur atom (xx) a nono-

or di- alkylcarbannyl-thlo group, (xxi) an

al {&415ul % ony| tgr dupeopeirodakkyprhaviond e tsutistyic uehtt(is)g
|g an ui f ¢ r |onaIIy Jhavin

sg%stltué%t(%€£¥% ki$?€¥§ﬁgagégﬁyﬁsﬁffbnyl grouﬁp

oﬁtafcﬂmcmmhfawageusebsftbmeat (el rope )t o, carbaidyden

opt onal haV| 15 substituent(s), (xxv) a
noﬁgﬁﬁgﬁxgl gg?hlocarbonyloxy group, (xxvi)

a 5xit ;& SR@erdoedsEddﬁeéli By DARLbEmMBQUEROGYLId G gl oup
contalnln esj de cargon atons, 1 to 4 heteroatons
selé%tef‘ %i%?ff%@% SEORP aP§drrdd 1t $Mv YW and
a@mﬁmmm%@m)m (xxvii) a 5- to 8-nenbered aromatic
heterocycllc group. _containing, besides carbon atons,

1 &84 'hétTerioal bl L eey sceed P r oRtachitllogdm vdtrom  a

suhifar ;atmangy an oxygen atom 25 a group
represented by the formula 0O R6
(xxiii) an aralkylsulfonyl group opticnally having

substituent (s),

(xxiv) a carbamoyl group optionally having
substituent (s},

(xxVv) a mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

{xxvii} a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an
oxXygen atom,

& group represented by the formula

Q R6
HN
/K I > R®
N S
wherein

R®> and R® are ecach
(i} a hydrogen atom,

{ii) a halogen atom,



16

20

30

R5 \ 1QS N wherein R5 and R6 are each (i) a hydrogen
atom 30 (ii) a halogen atom 20 (iii) a cyano
group, (iv) a hydroxy group, (v) a nitro group, (vi)
a carboxyl group, 5 (vii) an al koxycarbonyl group
optionally having substituefit(s), (viii) an am no
group optionally having substituent(s), (ix) an alkyl
group optionally having substituent(s), (x) an
alkéﬁylégﬁbupﬂbppﬂnnally havi ng substituent(s), 10
optlonally havi ng

sﬁﬁstltugﬁh%gagy ’ an aryl group optionally having

sdbﬁtﬁﬁumﬂudqngroqu|l) an al koxy group optionally

.ng subst.i t uent (xiv) an aral kyl oxy group
t| nal 151 aV|§b§£§%ﬂ%1ltuent(s) 15 (xv) an aryl oxy

gr(@un Optr Gfisgdd sy ek drgy Subsdiib UePt(8hal LX) iagt hi ol

groEp, fXVIH% an al kylthio group optionally having
(XVIII) an aral kylthi o group

optianal lan @@hdﬁl ﬁgb§L$5%4@M@Dl§S%avﬁ%bxku%s§1th%nt

8- nenber ed aronatlc het erocycl yl -t hi group
contai Mg L s tes e forrad b h1V1169‘45uﬁéfﬂértG‘§P(§n(§) ’

SSFCLRCMONA ) ddeges el om, a0, kg soLamant g
greap, an(@mgywﬂyeﬂwgugnnﬁ@mqmaQ&Eupawpn90ﬁ3b$ylmmﬂnﬂjs :
(xii} an aryl group cpticnally having substituent (s},
(xiii) an alkoxy group optionally having substituent (s),
(xiv) an aralkyloxy group optionally having
substituent (s),

{xv} an aryloxy group optionally having substituent (s},
{xvi) a thiol group,

(xvii) an alkylthio group optfionally having
substituent (s),

(xviii} an aralkylthio group opticnally having
substituent (s},

(xix) a 5~ to 8-membered aromatic heterccyclyl-thio
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitroegen atom, an oxygen
atom and a sulfur atom,

(xx) a mono- or di-alkylcarbamoyl-thioc group,

(xx1) an alkylsulfonyl group optionally having
substituent (s),

{xxii) an arylsulfonyl group optionally having
substituent(s),

(xxi1i) an aralkylsulfonyl group optionally having
substituent (s),

(xxiv) a carbamoyl group optionally having
substituent (s},

(xxv} a mono- or di-alkylamino-thiocarbonyloxy group,
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substituent(s), (xxii) an arylsulfonyl group
optionally having substituent(s), 30 (xxiii) an

aral kyl sul fonyl group optionally having
substituent(s), (xxiv) a carbanmoyl group optionally
havi ng substituent(s), (xxel a nono- or

di - al kyl am no-t hi ocar bonyl oxy group, 21 (xxvi) a 5-
to 8-menbered non-aronmatic heterocyclic group
cdmtzaiini rg,5-basi desnaardond at onsa rdnt0id hhekeragicdns:
sel ected froma nitrogen,atom a sulfur at m._a d an
oXyGER &°BHhGH ¥ «( 193 62rbgn g2 hghBer &d “8r dmat i c
hékeroeyaldnt £ GOt B H0nibeskdasacamnbon atad,r aton
1 to 4 heteroatons selected froma nitrogen atom a

sGPFUPTaEH HHY SP™0xfgen atom or a group

repiesant ed oy dhe il Bed Q R8nkl NeNhe 18 B m%elg&oup
R7 and R8 are each (i) a hydrogen atom (ii
h&aradén idism Pesidas Carkyanat grsupl tei ¢) hﬁtﬁy@ﬁé@ms

, 11T é&g% 0
?%gggcéﬁkgkfgﬁgé%f§3%§| grdﬁ%g%pt?o%gﬁﬁeéﬁéggﬁ BB
saBsuicthuetofs) oy viii) an am no group optionally

a @?Huﬁgréﬂgég E%%ﬁtg§)tne formuia

wherelin

R’ and R® are each

(1) a hydrogen atom,

{ii} a halogen atom,

{iii) a cyano group,

(iv) a hydroxy group,

(v) a nitro group,

(vi) a carboxyl group,

{vii) an alkoxycarbonyl group optionally having
substituent (s},

(viii) an amino group optionally having substituent (s},
(ix) an alkyl group optionally having substituent (s},
{x) an alkenyl group optionally having substituent(s),
(x1) an alkynyl group optionally having substituent(s),
(x1i} an aryl group optionally having substituent (s),
{xiii) an alkoxy group opticnally having substituent (s},
(xiv) an aralkyloxy group optionally having

substituent (s),
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(i x) an al kyl group optionally having substituent(s),
(x) an al kenyl group optionally having substituent(s),
(xi) an al kynyl group optionally having
substituent(s), 25 (xii) an aryl group optionally
havi ng substituent(s), (xiiz2 an al koxy group
optionally having substituent(s), (xiv) an aralkyl oxy
group optionally having substituent(s), 22 (xv) an
arvoxergraoupl opt i onabb yohavongliybabivingnsas)st i uady) (s) ,
a thi.al grqup,, (xvii) an alkylthio group optionally
hdv?fg Egﬁiﬂqktﬁﬁﬁ%%ﬁ, s (xviii) an aral kylthio group
optivanal lah heMiyig:histibstbtgenbtshnalXiyXhadibxy t 0

8- menbered aromatic heterocyclyl-thio group

c A TiTE " bE¥ides carbon atons, 1 to 4 heteroat ons

selxectied faomanifIr09en atonp apcoxygen, 4@-.atem and
a sul fur aton? (xX) a nono- or di-al kyl carbanoyl™-thio

gredRs, = t38a 9 (A al kyl sul fonyl group optional Iy having
substdt uent () dordine daéa\.‘!az%g”c%e)r‘){[e?g)%i%#gz)clgnl—thio

optionally having 15 substituent(s
aﬁmqgﬂ:ﬂﬂﬁ&ﬁ%ﬂiqymunﬁ$¢ﬁ$@nahry0haatngs, 1 to 4
USRS )0 dd 2, GRrBaPYL ogERUR: BRLT QDRI Y, gen

S Il
havi ng ubstituen xxv} a 0
diatalrk yinadrisnutifivocartbany | oxy group, (xxvi) a 5- to

8- nmenbered non-aropmtic heterocyclic. . group
cditai ni AG" besidé dﬁf%%ﬁcﬁfgﬁ%?y;“FBgﬁ A&P&Fsat ons
sdkedt edinf ramya snitTQgen et onp apwalgﬁsigt ek ighd an
ox¥gen.atony or 25 (xxvii) a 5- to 8-nenbered aromatic
hECEESEY S (Grloup

(

xx1i} an arylsulfonyl group optionally having
substituent (s),

(xxiii) an aralkylsulfonyl group optionally having
substituent (s},

(xxiv} a carbamoyl group optionally having
substituent (s),

(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
{xxvi) a 5~ to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

heteroatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, or
{xxvii) a 5- to B-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom,
provided that
{[3-({{(4~0ox0-3,4-dihydroquinazolin-2-
vl)carbonyljamino)methyl)phenylloxylacetic acid,
S—{[3-({[{4-0ox0-3,4-dihydroguinazoclin-2-
yl)carbonyllamino}methyl)phenylloxylpentanoic acid,
S=-{{3-[({[6- (methyloxy)-4-oxy-dihydroquinazolin-2-
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20

cont ai ni ng, besides carbon atons, 1 to 4 heteroatons
sel ected froma nitrogen atom a sulfur atom and an
oxygen atom provided that 30
{[3-({[ (4-oxo- 3, 4-di hydr oqui nazol i n- 2-
yl ) car bonyl ] am no) net hyl ) phertyl | oxy}acetic acid,
5-([3-(([ (4-oxo- 3, 4-di hydr oqui nazol i n- 2-
yI)carbonyI]ani-no)nethyl)phenylony}pentanoic aci d,
ylse %BOP&%D@H@ mﬁubgm phqnq&kb*whp®muanazolbnla 23

(
Ié n h nt anoi . ¢ aci d,
car, i [ [
It etahE RE
ylyt)achbbgﬂ]y Ia)namona}emtmlz)mwj @wyk}xbmla@@thawd
yl i soxazo ) met h }pyridin-4 s

N[ (2-
N“§|%ﬁééﬁ |?eg% 3&%§%P%ﬁﬁyﬁn%%uv%%&$ %%Y¥pzaesé%aﬁrde
yvigmdthyl]-4-oxo-3, 4~ dlhydroqu1nazollne 2-carboxamide, and

2- 3, 5- dlneth | i soxazol - [ ) met hyl ) ox ridin-
N~A(g( ig( leetnyfgsoxazol 4- yy %etny %xy¥£§¥ldln 4~

v1Yh:PBUDYLL-4vexe- iﬁ%ﬂHJBEHéEHHJ%@EHﬁ@ﬁzZc8§EQQéﬁEB@eare

are excluded, or a sal't thereof,
exphaffdceut i cal agent conprising a conpound
orfgPsesented by the formula x NB AY O wherein Ais
a zinc-binding group; is Xis CZ wherein Zis a
[7hydrpgenratentocad hkalcogercatmomsorg &, cdmpsuadspacer

regg%g$g¥uen 1Qh%t 2nd optionally having

a group represented by the formula

wherein

A is a zinc-binding group;

X is CZ wherein Z is a hydrogen atom or a2 halogen atom, or
N;

Y is a spacer having 2 to 10 atoms and optionally having
substituent (s); and

a group represented by the formula

is a group represented by the formula

o R?

wherein



19

15

20

25

30

is a group represented by the formrula OR4 R3 NH
JR2 \N R wherein 24 Rl, R2, R3 and R' are each (i)
a hydrogen atom (ii) a halogen atom (iii) a cyano
group, 5 (iv) a hydroxy group, (v) a nitro group,
(vi) a carboxyl group, (viip4an al koxycarbonyl group
optionally having substituent(s), 10 (viii) an am no
group optlonally havi ng substituent(s), (ix) an alkyl
gROUpROptRbreatd R’ haviengasstbst i tuent (s), (x) an

Ik r ti,onal ly having substituent(s), (xi)
Zléyﬁafgéﬁﬁﬂgégﬁ??bnally havi ng substituent(s),
(xuu) an vy gt atgpwpt i onal |y havi ng substituent(s),

xiii) an al koxy group optionally having
dﬁgﬂltﬁbﬁ?T%ﬁo 9 KiR) an aral kyl oxy group optionally

havi)g a substdstpentdisy, (xv) an aryl oxy group
optlonally having substituent(s), (xvi) a thio
gridup 2 26-5B&i99CHy al kyl thio group optional |y having

sqggtlgu%gxgax {xyidig, an aral kyl thio group
optlonally aV|ng substltuent(s) (xix) a b- to

8-anbered adrioriiid ar e et ocyehy| OPha@nazaygrh@wgng
C%G%%k@ﬂ%én§@§fﬁes carbon atons, 1 to 4

(viii) an amino group optionally having substituent(s),
(ix} an alkyl group optionally having substituent{s),
(x) an alkenyl group optionally having substituent(s),
(%1} an alkynyl group optionally having substituent(s),
(xii) an aryl group optionally having substituent(s),
(xii1i) an alkoxy group opitionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent{s},

{xv) an aryloxy group optionally having substituent(s),
{xvi) a thiol group,

(xvii) an alkylthio group optionally having
substituent{s),

(2xviii} an aralkylthic group optionally having
substituent {s),

(xix) a 5~ to B-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx) a mono—~ or di-alkylcarbamoyl~thio group,

(xxi) an alkylsulfonyl group optiocnally having
substituent (s},

(xxii) an arylsulfonyl group optionally having
substituent (s),

(xxiii) an aralkylsulfonyl group optionally having

substituent(s),
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het eroatons selected froma nitrogen atom an oxygen
atom and a sul fur atom (xx) a nono- or

di - al kyl carbamoyl -t hi o group, (xxi) an al kyl sul fonyl
group optionally having 30 substituent(s), (xxii) an
aryl sul fonyl group optional |2t having substituent(s),
(xxiii) an aral kyl sul fonyl group optionally having
substituent(s), 25 (xxiv) a carbanmoyl group

optaal |y draiateeysubstip uent (s llyx e vd mmono- or

digyalkyl hi ocar bonyl oxy group, (xxvi) a 5- to
8?#eﬁheﬁgg%ﬂgﬁydronatic heterocyclic 5 group

camaiinianggorbesiaesd can bonl ahons - thibe a4 thetyaroat amoup,

sel ect.ed froma nitrogen ato a sul fur, atom and an
03§§§ﬁgafbﬁ% d?°?%%%?$%e%F%-g%8"é¥ﬁ@ éfe eéfﬁﬁ%&%éilc
hetrergc yelrite: igrioup, 1wont @k Ai pgrbbaskdesscanbaen, at ons,

1htg Q‘hﬁyeroat ns 10 selected froma nitrogen atom

a 'SufFfo* Stm Hred XY YR al bR C4Sdr GGy epr édEiftEY atom
bynthenf atden H-dR6, \c} RS N S wherein is RS and R6

are each (%% a hydrogen atom (ii) a hal ogen atom

(i'FFY2d  cyano drolmehsied ayareky cghetps o2y qMC aroup
NEBER@aGHAWY, Hed ddds G ROXY! 2 8EQUP: 1 to 4 hetercatoms

selected from a nitrogen atom, a sulfur atom and an

oxygen atom,

a group represented by the formula

O R6

wherein
R® and R® are each
i) a hydrogen atom,

11) a halogen atom,

iii) a cyano group,

(
{
(
(1v) & hydroxy group,
{v) a nitro group,

(vi} a carboxyl group,

(vii} an alkoxycarbonyl group optionally having
substituent (s),

(viii) an amino group optionally having substituent (s),
{(ix) an alkyl group optionally having substituent (s},

%} an alkenyl group optionally having substituent(s),

xiii) an alkoxy group optionally having substituent (s},

x1iv) an aralkyloxy group optionally having



(vii) an al koxycarbonyl group optionally having
substituent(s), (viii) an am no group optionally
havi ng substituent(s), 25 (ix) an al kyl group
optionally having substituent(s), (x) an al kenyl
group optionally having substd tuent(s), (xi) an

al kynyl
an aryl

group optionally having substituent(s), (xii)
group optionally having substituent(s),

(ﬁqh%t%yv%ﬂmb&y group optionally having

0 I
optl onﬁﬁergéiv?x ]é&(ué ngﬁ u%%?? ?’ %rouspUbSa ”r ?(?/JL )
gricup. og:tltdruau ygvapng subst i tuent(s) (XVI ) a thiol
kyl th h
SRt P EIY: S aRe B RsrRr S ot

optibanal tue maw ng substltuent(s) (xix) a 5- to
8- nenbered aromati c. heterocyclyl-thio roup

cdRtditi ng:" 1o dest At BoAT BEBnePtEong Ylé"aVlng

heterseat-ammsel)ected froma nitrogen aton] an oxygen
atonmand a sul fur atom (xx) a nono-

di ¥Ry IEc ar bafoyd ~RHNee GRBUPT OMERAL) h@ﬁeaqumcslmnmw
gro(}%oofétdrﬁf'aaiﬂﬂn&avﬂ)QQ,Ldé]Qb?EEEBe)maQ:%s 25 (pid) an

aryl sul fonyl group optionall aving substituent(s),
( JoRitieinP s # ddyd St 4 ohybrgeoup topuieanaltion, hani ngkygen

S t( car banmoyl group optional
UBSL ‘a%gxg zti(l?ﬁ %% yl group op y

haV|ng (xxv) a nono- or
dlxalkwlamnn}tdmcﬁmﬁimhyloaybgmoyn thXroww ,5- to

S IRITenAd DL P BLAT) e L EOLEl 8 950 R aving
substituent (s),

(xxii}) an arylsulfonyl group optiocnally having
substituent(s),

(xxiii) an aralkylsulfonyl group optionally having
substituent({s),

(xxiv} a carbamoyl group cpticnally having
substituent (s),

(xxv) a mono- or di-alkylamino~thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-arocmatic heterocyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

{xxvii) a 5- to B-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom, or

a group represented by the formula
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het eroatons selected froma nitrogen atom a sul fur
atom 25 and an oxygen atom or (xxvii) a 5- to
8- menbered aronmatic heterocyclic group containing,
besi des carbon atons, 1 to 4 heteroatons selected
froma nitrogen atom a sul far atom and an oxygen
atom or 30 a group represented by the formula 27 O
RB HN /N R7 wherein R7 and R8 are each (i) a
hydregen atoEg3 5 (ii) a halogen atom (iii) a cyano
grou (iv) hydroxy group, (v) a nitro group,
(vi) ila carboﬂyl group, 10 (vii) an al koxycar bonyl
tiofl Iy having substituent(s), (viii) an
up optionally having substituent(s), (ix) an
ionally having substituent(s), (x) an
optionally having substituent(s), 15
group optionally having
subst it uent ( (xii) an aryl group optionally having
substituent(by, (xiii) an alkoxy group optionally
havi ng substituent(s), (xiv) an aral kyl oxy group
optE&RaN y having substituent(s), 20 (xv) an aryl oxy
gRrOUPLQPLEOnAll ¥y, having substituent(s), (xvi) a thio
group, (xvii) an lkylthlo group optionally having
subst iat ewtog)en atom,

{1i) a halogen atom,

(iii) a cyano group,

(1 a hydroxy group,

(v) a nitro group,

{vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent{s),

(viii) an amino group opticnally having substituent (s),
{ix) an alkyl group optionally having substituent(s),
(x) an alkenyl group opticnally having substituent (s),
(xi) an alkynyl group optionally having substituent (s},
(xii} an aryl group optionally having substituent(s),
(x1ii) an alkoxy group optionally having substituent (s},
(xiv) an aralkyloxy group optionally having
substituent (s),

(xv) an aryloxy group optionally having substituent(s),
(xvi) a thiol group,

(xvii) an alkylthio group optionally having
substituent {s),

(xviii) an aralkylthioc group optionally having
substituent (g},

(xix) a 5- to 8-membered aromatic heterocyclyl-thio
greoup containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, an oxyJgen
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(xviii) an aral kylthio group optionally having 25
substituent(a), (xix) a 5- to 8-nenbered aronatic
het erocycl yl -thio group containing, besides carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atom an oxygen 28 atom andsa sul fur atom (xx) a
nmono- or di.-al kyl carbanoyl -thio group, (xxi) an
al kyl sul fonyl group optionally having substituent(s),
S5atxgxi epdam awilfsul fadryd, group optionally havi ng
bstituent (s (x n_aral k u). f onyl group
g§| nalﬁﬁn%abeQCﬁsﬁ&ﬁ e ey yEt g&fv)gﬁ E8r banoy
gﬁ@up;optlanmgbﬁduﬂunul de&ﬁwmﬁti@ﬁanig)hanng) a
no- or di kyl ami no-t hi ocar bonyl oxy group, (Xxxvi)
S%bs totge ﬁéﬁﬁered non-aronati c heterocyclic group

conkaini ng, -kesisdas HarbaN-AlPBe: lohe14yhakeraat o
selected froma nitrogen atom a sulfur atom 1 and
aRUBRy gEHERIAM) ror (xxvii) a 5- to 8-menbered aromatic

h@kfé& 0¢yChLinC -gHAUR, 1 AN JH ﬂ?no@@%ﬂ‘é‘%oﬁéﬁ??”h@%%

to 4 heteroatons select'ed froma nhitrogen"atom a
s@Pbaﬁlapéﬁﬁd@dran oxygen atom 20 provided that

yk c%? g%yﬁ%gﬁéqﬁ E%Qﬁgghéﬂga?oxy}éce?Vlngcid,
5s@p3z@§pemtdﬁo 3, 4- di hydr oqui nazol i n- 2-
281 PO ) et Pt oy Benk At o2 82
yk%zamboayB}ammn@}&eﬁhyh&ghanym}@xym@emtahetera@wﬁilc
Tb 3 (LAY LMo 0220 L 2s 1 o 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or
(xxvii) a 5- to B-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatomns
selected from a nitrogen atom, a sulfur atom and an
oxygen atom,
provided that
{[3~-({[(4-0ox0~-3,4-dihydroguinazolin-2-
yl}carbonyl]amino}jmethyl)phenyl]loxylacetic acid,
5-{[3-({{{4-0x0-3,4-dihvdroguinazolin-2-
yl)carbonyljamincelmethyl)phenyl]oxy)}pentanoic acid,
-{{3-{({[6-(methyloxy)-4-oxy-dihydroguinazolin-2-
yllcarbonyljamino)methyl]phenyl}oxy)pentanoic acid,
4-{[3-({[(4~0ox0-3,4~dihydroguinazolin-2-
vl)carbonyl]lamino}lmethyl)phenyl]oxyltbutanoic acid,
~[{2-{[(5-methylisoxazol-3-ylimethylloxylpyridin-4-
ylimethyl]-4-ox0-3,4-dihydrogquinazoline-2-carboxamide, and
N—-[{Z-{[ ({3, 5-dimethyliscxazol-4~yl)methyl]loxylpyridin-4-
ylimethyl}-4-ox0~3,4~dihydroguinazoline-2-carboxamide are
excluded,

or a salt thereof, or a prodrug therecof,
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20

yl ] am no} net hyl ) phenyl ] oxy} but anoi ¢ aci d,
-met hyl i soxazol - 3-yl ) met hyl j oxy} pyridi n-4 30
- 4- 0x0- 3, 4- di hydr _oqui nazol i ne- 2- car boxam de

-{[(3,5-di net hyl i soxazdls 4-yl ) met hyl ] oxy} pyri di n-

yl ) met hyl ] - 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxam de
[Bar éheepdlaydedie wdri calsaldenher 8of 7] or whiphodsug matrix

thereof , .2 8] .the .pharmaceutical agent of [7],
me%ﬁ?%%%5§m§g§aﬁ4)%Ahﬁggkq%broteinase i nhibitor, [9]
[ 88 hé hphathreaceutducalcAdgenteof ¢ 8] [8WhewRenet he ch@t FaX rix
me_ﬁ%gglo%@ogehgase is a matrix netglloproteinase-lB

CRRACPSP = P E0P 1 ife Bhat cBAEPAAPPEGERL TGEq 7 (ME-13),
(10hi ehel phanmagentt fQrl ddenprophyt axi gnoknt heatpeRlylfc for
_.osteoarthritis or rheumatoid arthritis, [11] a nethod
EhGt PERRPYILEI MG & a3 Mot al P bpP ot @PARERE 1 TWAI OF
rhEQBEbLSES aadmNistering, to a mammal, an effective 10

amount of a conpound represented by the fornula H N
LAl yagnehereiod Anibs bal tinie - i malt ngX ghotipl L Xpirst€Znase,

whWBBr ebRp4 i858 4 Jyﬁﬁgyéfﬂégv oaahﬂéﬁﬂgg,aggnbf%%cef%e
N, Y is a spacer having 2 t© 10 atons and’opti onalTy
anmpaRingf substicbuent (P rearhizedrioupthepfesanted by the
formul a 20 is a group represented by the formula O
R4 R3
H
/ N
A—Y
@]
wherein

A is a zinc-binding group;

X is CZ wherein 2 is a hydrogen atom or a halogen atom, or
N;

Y is a spacer having 2 to 10 atoms and ocptionally having
substituent (s); and

a group represented by the formula

is a group represented by the formula

o R4
R3
HN
/L\\
N R?
R1
wherein

r', R?, R® and R? are each
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HIN/\NR2 R wherein Rl, R2, R3 and R are each 30
(i) a hydrogen atom (ii) a halogen atom (iii) a
cyano group, (iv) a hydroxy group, s (v) anitro
group, (vi) a carboxyl group, (vii) an al koxycarbonyl
group optionally having sulbstituent(s), (viii) an
am no group optionally having substituent(s), 10 (iXx)
an al kyl group optionally having substituent(s), (Xx)
adialwemwdqpqnn)annmonally havi ng substituent(s),
( |) an 0 roup optionally having
substltueﬁ1 é% gﬁ%ﬁ%% an aryl group optionally having
subshjtuenm&a@q gfotipj) an al koxy group optionally
ng substltuent(s 15 (xiv) an aral kyl oxy group

3ﬁ|3nﬁl VW HR G - %%%stituent(s) (xv) an aryl oxy
gr@yp soptiitanald nedravi ng substituent(s), (xvi) a thio
group, (xvii) an alkylthio group optionally having 20
sUB<ti CusRtEdRY (84348 an aral kyl thi o group
optiianaldry Nayng: - ﬁ&&%ﬂ@'%&gs}; Qéhéhg Bavli%g

8- nenbered aromati c het'erocyclyl -
c§RbatAitvgn thlesi-des car bon at ons, 1 to 4 25

het,erqat o 3ﬁ4%9t z%% §é9}85559geﬂa@58515%%5% Fht (s),

aton1and a s ur at
dilial kyinc arlbanoyl =it comroopally having substituent (s),

®) an alkenyl group optionally having substituent (s},

¥1) an alkynyl group opticnally having substituent(s),

xiii) an alkoxy group optiocnally having substituent(s),

(
(
{#11) an aryl group opticnally having substituent(s),
(
(

Xiv) an aralkyloxy group optionally having

substitfuent {s),

(xv) an aryloxy group optionally having substituent (s

{xvi) a thiocl group,

(xv1i) an alkylthio group opticnally having
substituent (s},

(kviii) an aralkylthio group optionally having
substituent{s),

(xix) a 5- to B-membered arcmatic heteroccyclyl-thio

group containing, besides carbon atoms, 1 to 4

heteroatoms selected from a nitrogen atom, an cxygen

atom and a sulfur atom,

(#x) a mono- or di-alkylcarbamoyl-thio group,

{xx1} an alkylsulfonyl group optionally having
substituent (s},

(xx1i) an arylsulfonyl group opticnally having
substituent (s),

(xx1ii) an aralkylsulfonyl group optionally having
substituent (s},

{xxiv) a carbamoyl group optionally having

Y
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(xxi) an al kyl sul fonyl group optionally having
substituent(s), 30 (xxii) an arylsul fonyl group
optionally having substituent(s), (xxiii) an

aral kyl sul fonyl group optionally having

substituent(s), (xxiv) a caranoyl group optionally
having 31 substituent(s), (xxv) a nono- or

di - al kyl am no-t hi ocar bonyl oxy group, (xxvi) a 5- to
8snprharedd onsar omati ¢ heterocyclic group

caont ai ni ng, besides carbon atons, 1 to 4 5 heteroatons
sek&dted FIBRa i t4ogehkat ¥t na-§0EPGR T ROBML C#vd FiPup .
OX%g&n )al-0m- Afo (XXVdhne Aed- nbR-8rBRAPEECH ALIRLILC ; ¢
heterocyclic group containing, besides carbon atons,
19E6VF Kerérodatidis st edtedchrbanaahpipegéntat dm a

s I 0 n.a r repr

By e Torm & 0 e R L an g ke e "R S avon
eachl ke (O¥ygerhydrogercatom (ii) a hal ogen at om

(i1) .a,cyano aroup, Y hydr o aro V), .a
S ot o Dt 68 TP PR Rrp it i aroup
akbkoxydaribeny|begriotps opd tiemal hyohayi gto 4 hetercatoms

substituent(s),
seiec%e&qé£3m a nitrogen atom, a sulfur atom and an

cxygen atom,

a group represented by the formula

wherein

R® and R® are each

(1) a hydrogen aton,

{ii} a halcgen atom,

(1ii) a cyano group,

{iv) a hydroxy group,

(v} a nitro group,

(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent(s),

(viii) an amino group optionally having substituent(s),
(ix) an alkyl group optionally having substituent(s},
(x) an alkenyl group optionally having substituent(s),
{xi) an alkynyl group optionally having substituent(s),
(xii) an aryl group optionally having substituent{s),
(xiii) an alkoxy group optionally having substituent(s),
{xiv) an aralkyloxy group optionally having

substituent (s),
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(viii) an amno group optionally having
substituent(s), (ix) an alkyl group optionally having

substituent(s), 25 (x) an al keny
havi ng substituent(s), (xi) an a
optionally having substituents),
optional |l y having substituent(s),
group optionally having substitue

ar@wky loxya gf Datpy opt d@pabbyibaving 3@ vsulssiuluenti(Snt (s},

| group optionally
kynyl group
(xii) an aryl group
(xiii) an al koxy
nt(s), (xiv) an

1y having

3 XV) an aryl ox roup optiona

sﬁﬁ?&ﬁt&bﬁﬂl%ﬁ? g?é@%) apthPoI group, (xvii) an

al (yd stihi (hrgréiﬂf)ﬁr(pﬂﬁi@n@fbb{ph@}sﬂi:ﬂgna§qgshiat\fli_@1@t (s), 5
ra

(xviii) an a yl thi o group opti

onal 'y havi ng

s tiuertT'sS! (xix) a 5- to 8-menbered aromatic
hth%ri‘%.%c{é{o{ ;]-élhé Dy BERUP &985?;??2305118?@1'3}‘1 &S, .S pon

atons, 1 het'er oat ons se

ateis tark untyiged) . 10 atom and a su
g, or, di - al ko Sarhagpyl- £ bLA.0
al yIsuf}onyI group optionally Ra
(xicivp arerereyl siuld onyd s geespcepbb

S tituent(s) XxXili).an aralk
R TR T R ety
geaom epid enadd yflavithgn, substitu
no- or di-al.kylam no-thiocarbo
2830 6 GRS ed nohl &Y bat PETR
cqriai)niaig,a 10esi Llest €@y boyrabpnep
selected froma nitrogen atom a

oxyGéh Mt 6t -

Vi

roma nitrogen

[ fur atom (xx) a
[ OUB £ (XX _thi6

ng substituent(s),
onaltlyishavi ng 4 s
| sul fonyl grou
rOBRRT 7)o &Tb &Y
ent(s), 20 (xxv) a
nylgxy group, (xxvi)
Etei-Gd e e Pgr oup
t1oha 14 yhekerieat oms
sul fur atom and an

(xx1i) an arylsulfonyl group optionally having

substituent(s),
{(xxiii) an aralkylsulfonyl grou

substituent (s),

p optionally having

(xxiv) a carbamoyl group optionally having

substituent (s},

(xxv} a mono~ or di-alkylamino-
{xxvi) a 5- to B-membered non-a
group containing, besides carbo
heteroatoms selected from a nit

and an oxygen atom, or

{xxvii) a 5- to 8-membered aromatic heterocyclic group

thiccarbonyloxy group,
romatic heterocyclic

n atoms, 1 to 4

rogen atom, a sulfur atom

containing, besides carbon atoms, 1 to 4 hetercatoms

selected from a nitrogen atom,
oxygen atom, or

a group represented by the formula

a sulfur atom and an
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25 (xxvii) a 5- to 8-menbered aromatic heterocyclic

group containing, besides carbon atons, 1 to 4

het eroatons selected froma nitrogen atom a sulfur

atom and an oxygen atom or a group represented by

the formula 33 OR8 1 HN3I N R7 wherein R~ and

R8 are each (i) a hydrogen atom 5 (ii) a hal ogen

atom (iii) a cyano group, (iv) a hydroxy group, (V)

a niEjo group,g (vi) a carboxyl group, 10 (vii) an

al koxyycar bon group optionally having

subs{fi tuent(5), (viii) an anino group optionally
ing~subsfNjtuent(s), (ix) an alkyl group optionally

vi ng sjubstirdtuent(s), (x) an al kenyl group
@ﬂng substituent(s), 15 (xi) an al kynyl
Iy having substituent(s), (xii) an aryl
optionally having substituent(s), (xiii) an

al koxy groupioptionally having substituent(s), (xiv)

an aralkyloxﬁagroup optionally having substituent(s),

20 (xv)., an aryl oxy group optionally having

stibs§tictdent (s), (xvi) a thiol group, (xvii) an

aRkyLhhi g8 g pup-Qptional Iy having substituent(s),

(1} a hydrogen atom,

(ii) a halogen atom,

{11i) a cyano group,

(iv) a hydroxy group,

(v) a nitro group,

(vi}) a carboxyl group,

{vii) an alkoxycarbonyl group optionally having
substituent (s),

(viii) an amino group optionally having substituent (s),
{iz) an alkyl group optionally having substituent (s},
(x) an alkenyl group optionally having substituent{s),
(xi) an alkynyl group optionally having substituent (s),
(x1i) an aryl group optionally having substituent(s),
(2x11i) an alkoxy group optionally having substituent (s),
(xiv) an aralkyloxy group optionally having
substituent (s),

(xv) an aryloxy group opticnally having substituent(s),
(xvi) a thiol group,

{xvii) an alkylthio group optiocnally having
substituent{s),

{(xviii) an aralkylthio group optionally having
substituent (s),

(xix) a 5- Lo 8-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, an oxygen
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(xviii) an aral kylthio group optionally having 25
substituent(s), (xix) a 5- to 8-nenbered aronatic

het erocycl yl -thio group containing, besides carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atom an oxygen 34 atom and4a sul fur atom (xx) a
nmono- or di-al kyl carbanoyl -thio group, (xxi) an

al kyl sul fonyl group optionally having substituent(s),
s atexi igndam aryd fsut fatyh, group optional ly having

S titu s),. (xxiii), an_aral kyl sulfonyl group
oB?%&n%lﬁg>Qﬁvfﬁé '%d%%fY?%%ﬁ?f@¥?§(k i'V) 94" ¢&rbanoyl
gricup. jopti ernadylys haibmgl dfospbsptiuent(s) hatxng a
mono- . ar. di -al kyl am no-thi ocar bonyl oxy group, (xxvi)
asggsf&t§¥ﬁ§h%3Wed non-aromatic heterocyclic group
cartaiini rg, Aegligestsaybofrat®MEptioh 14 yhekereat ons
selected froma nitrogen atom a sulfur atom 1s and
anuBRydeneRom’ or (xxvii) a 5- to 8-menbered aromatic

hekeRaGY ClairC Gr0UR, 1 HONEG P ngrolgssgg_%%o%%&@gﬁ HaLANR,
1to 4 heteroatons selected froma nitrogen“atom 4a
sGPPalr 1&tismtaid -an  oxygen atom 20 provided that

AT Doy E e et Ty AhangT T6xyT GeLBF &g o,
5sppsLifpeatoxo-.3, 4- di hydr oqui nazol i n- 2-
L O Mt TE LA POED AR ) Bt AR R0, 20,
yl{kgaiboay|5Fartion @)-netuiyd 4 e ety } oxyhpentanei-e racivdl ic
4§£g§b(tk%%é%ﬁ%ﬁ%nggJQgggqgépggglg@&%&, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or
(xxvii} & 5- to B8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom,
provided that
{[3—({{(4—oxoﬁ3,4—dihydroquinazolin—2u
yl)carbonyljamino}methyl)phenyl]oxylacetic acid,
Ss—{[3-{{{(4-0ox0o-3,4~-dihydroquinazolin-2-
yl)carbonylJamino}methyl)phenylioxy}pentanocic acid,
S—{{3-[({[6- (methyloxy)-4-oxy-dihydroquinazolin~-2-
ylJjcarbonyllamino)methyl]phenyl}oxy)pentancic acid,
4-{[3-({{(4-0ox0-3,4-dihydroquinazolin~2—-
yl)carbonyl}amino}methyl)phenyl]oxy}butanoic acid,
N-[{Z2-{[(5-methylisoxazol-3-yl)methyl]oxy}pyridin-4-
yl)methyl]-4~ox0-3,4~dihydrogquinazoline-2-carboxamide, and
N-[{2-{[{3,5-dimethylisoxazol-4-yl)methyl]loxy}pyridin-4-
yijmethyl]-4-oxo-3,4~dihydroquinazoline-2-carboxamide are
excluded,

or a salt thereof, or a prodrug thereof,



yl ) car bonyl ] am no} net hyl ) phenyl ] oxy} but anoi ¢ aci d,
[(2-{[(5-net hylisoxazol -3-yl) et hyl ] oxy}pyridin-4 30

yl ) met hyl ] - 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxam de,
and
N-[(2-{[(3,5-dinmethylisoxazadls 4-yl.) et hyl]oxy}pyridin
-4-

yl ) met hyl ] - 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxam de
[1&1 eusexclfudediongrowm s atdp tdeseiof¢t oy ahpr ddrogla

t her eof [12) use of a conpound represented by the
for mul B AY O wherein-Ais a zinc-binding
group;|ifs X is| CZ whedein Z i ydrogen atom or a

hal oge Na;Y is @ sgdcen having 2 to 10

ituent(s); and a

lo is a group
represented by the formila OR4 R3 HNI" /\NR2 R
wherein R1, R2, R3 andJr4 are each 1s (i) a hydrogen

what@m, (ii) a halogen atom (iii) a cyano group,
(iv) a hydroxy group,
A i1s a zinc-binding group;
X 1s CZ wherein Z is a hydrogen atom or a halogen atom, or
N;
Y is a spacer having 2 to 10 atoms and optionally having

substituent (s); and

a group represenied by the formula

is a group represented by the formula

O R4
R3
HN
“
N R?
R1
wherein

R*, R?, R® and R! are each

(1) a hydrogen atom,

(ii) a halogen atom,

{(iii) a cyano group,

(iv) a hydroxy group,

(v) a nitro group,

{(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent (s},

(viii} an amino group optionally having substituent{s),
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(v) anitro group, 20 (vi) a carboxyl group, (vii) an
al koxycarbonyl group optionally having

substituent(s), (viii) an amno group optionally
havi ng substituent(s), 36 i x) an al kyl group
optionally having substituent(s), (x) an al kenyl
group optionally having substituent(s), (xi) an

al kynyl group optionally having substituent(s), (Xi )
ar{lérylangraotdﬁflopﬂ“%ﬁmq>zyth(awhg>*sbagtlrlau@mb(s§)lt%e (s)

(Xixhyi s nark 18l kQxy @W@ 9@£{99§hh¥oh§%'%%usubstltuent( s),

substituent (s), xi V) an aral kyl'oxy group optionally
hdwiing ans @tiﬁ\irmﬂerﬁz(cs% ¢xv)oanlavyhexy ngr suppstituent (s),

opt.i:qnal.l S XVi.) .t

g?%&%? ny(xsl ?ggﬁHgliéﬁgﬁﬁ%ig%oﬁsgéét|onasﬁJqLﬁTﬁwS)’

substiit uemt (ko {xwWiTd)p anpaiahkylihhevgnoupubstituent (s),
substltuent

opti.onal_| y havi.n to

S hierd) Bt e her by by BT parSY he¥astp

cenbamﬁmm@nﬂxﬁmdes carbon atons, 1 to 4 heteroatons
ted fro nitrogen atom ygen atom and a
FEGr S G XG0 S HOn0os b Ol L i a TS s ()

gqgu@ a( %M i)o1any@abley) sul fonyl group optionally having

20 substltuent 23 (xxii) an ary Isulfon¥ group

optiVéna ||a391 ﬁd\hmgtms%b%%waeﬁﬂéynaém 2 18§

acabkylswsfanyd, group optionally having
substltuent(ng 25 (xxiv) a car bamoyl group optionally

ha¥#ivagl) s@k!i}starta}éml(tsf)lo (xx9ypacpbhonaglty having
digakkykamno-dyhi ocarbonyl oxy group,

(xix) a 5- to B-membered arcmatic heteroccyclyl-thio
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx) a mono- or di-alkylcarbamoyl-thio group,

(xx1) an alkylsulfonyl group optionally having
substituent (s),

(xxii) an arylsulfonyl group optiocnally having
substituent(s),

(xxiii) an aralkylsulfonyl group opticnally having
substituent (s},

(xxiv) a carbamoyl group optionally having
substituent (s},

{xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5~ to B-membered non-—aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

(xxvii) a 5~ to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms

selected from a nitrogen atom, & sulfur atom and an
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(xxvi) a 5- to 8-nmenbered non-aromatic heterocyclic
group containi ng, besides carbon atons, 1 to 4 30
het er oat ons sel ected froma nitrogen atom a sul fur
atom and an oxygen atom or (xxvii) a 5- to
8- menbered aromati c heterocyxlic group containing,
besi des carbon atons, 1 to 4 heteroatons selected
froma nitrogen atom a sulfur atomand an 37 oxygen
atwotoen griowup, represented by the formula OR6 RS 7 S
rein_s RS a R6_.are.each, (i) a hydrogen atom
gfﬁ?ﬁa%klﬁ£§§$?ﬁ%¥%y (Fi 5 2" yqno group, (iv) a
hydroxy groug, 10 (v) a nitro group, (vi) a carboxyl
gro (vii'™ an al koxycar bonyl group optionally having
[ (viii) an am no group optionally

HiNVi ng ituent(s), 15 (ix) an alkyl group

| substituent(s), (x) an al kenyl
al I y* having substituent(s), (xi) an

opt i on
up [
al kK\niyl greup optionally having substituent(s), (xii)

an _aryl group optionally having substituent(s),
(X558 3dh al koxy group optionally having

sgbsghgugnté§g,eggh(xiv) an aral kyl oxy group
optionally having substituent(s),
{i) a hydrogen atom,

(ii) a halogen atom,

(iii) a cyano group,

(iv) a hydroxy group,

(v a nitro group,

(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent (s),

(viii) an amino group optionally having substituent(s),
{ix} an alkyl group optionally having substituent(s),
(x) an alkenyl group optionally having substituent(s),
(i) an alkynyl group optionally having substituent (s},
(xii) an aryl group optionally having substituent(s),
(x1ii1) an alkoxy group optionally having substituent(s),
{(xiv) an aralkyloxy group optionally having
substituent (s},

{(xv] an aryloxy group optionally having substituent(s),
(xvi) a thiol group,

(xvii) an alkylthio group optionally having
substituent (s),

(xviii) an aralkylthio group optionally having
substituent (s),

(xix) a 5- to 8-membered arcmatic heterccyclyl-thio
group containing, besides carbon atoms, 1 to 4

heteroatoms selected from a nitrogen atom, an oxygen



20

(xv) an aryloxy group optionally having
substituent(s), (xvi) a thiol group, (xvii) an

al kylthio group optionally having 25 substituent(s),
(xviii) an aral kylthio group optionally having
substituent(s), (xix) a 5- ©B® 8-nmenbered aromatic

het erocyclyl -thio group containing, besides carbon
atons, 1 to 4 30 heteroatons selected froma nitrogen
atamm aamcbmyga&nlﬂ&r @tem and a sul fur atom (xx) a

- di K rb -t hj
Moo FERTT g ouh GorFoharFUSRaVE g™ CuBEEETent (5)
é{)xxl | aranr iarylsul fonyl group eptienally hawiing

sub tltuent (xxiii) an aral kyl sul fonyl group
opth éﬁﬁqﬂﬁéﬁﬁﬁ substituent(s), (xxiv) a carbanoyl

ng&ﬁ¢Qpth@@hh%nh@Wdﬁﬁl d0c8pbsbit HaRt(S) haPPry a
nono- or di-al kyl am no-thi ocar bonyl oxy group, (xxvi)

aS5bsttg tgemdnitsered non-aromati c heterocyclic group
CQQ&@HQ‘”%M %%% q§§l§@ipgﬁ¥§hgggugu Fglgnahq ﬁgﬁkggf

sel ected froma nitrogen a ur atom 15 an
afueREdameattdm) or (xxvii) a 5- to 8-nmenbered aromatic

h QGycl i I C e rbon atons,
1?%% %%h%té%%gio lé@fe@%e %8§$§ig ?F%ge% atom a
sakbet iatemtarsd ,an oxygen atom or 20 a group

r?Qre%entmon the(§3r§¥ﬂﬁi§m§qo yh&ocgrbonyloxy group,
(xxvi} & 5- to B8-membered non-aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

(xxvii) a 5~ to 8-membered arcmatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an

oxygen atom, or

a group represented by the formula

wherelin

R’ and R® are each

(i) a hydrogen atom,
(1i) a halogen atom,
{iii) a cyano group,
(iv) a hydroxy group,

(v) a nitro group,
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R7 wherein R7 and R8 are each (i) a hydrogen atom
25 (ii) a halogen atom (iii) a cyano group, (iv) a
hydroxy group, (v) a nitro group, 39 (vi) a carboxyl
croup, (vii) an al koxycarbonyl group optionally having
substituent(s), (viii) an argano group optionally
havi ng substituent(s), 5 (ix) an alkyl group
optionally having substituent(s), (x) an al kenyl
grwup gptdaonadbtyl hawbwmg, substi tuent(s), (xi) an

nyI r t|o al |y having substituent(s),. (xii)
S A SRS ERarTY naLPRY SHbecretant (&Y ing
(muthﬁHLéﬂ&Q%y,group optional |y having
substltuent(s) 10 (xiv) an aral kyl oxy group
optitdnidl 13P A By I5BRt PPHEARES) Y PRVYNen SariAtokgrent (s)

graun opt ionald ygf@up na%\sygﬁguwe%@z%g s0dDi A ddY oy |
group, (xvii) an a i o group optionally having 15
subst iaruentfs)yl (&Wtﬂp)omlaﬂallﬁyl gﬁW@n@r SWApstituent (s},

ORtx_';_C)naaH a1 Wﬂrgﬂ grc'(i;]fl@ét bﬁH?fog?lthgﬁ)nga S%bgtoltuent r

8- nenbered aromati T heterocyc
cdﬁﬂalnﬁﬁgéﬂbﬂhl@mgumawpbnoaaéﬁs havu@g4sz®stluuent{ 3

gsg{% a?t QT Slle%oe:%} edrgﬁg??]xl?(ygb%gggg/nh%tvolng sub X‘yfgtuent( ) .
deawwybmamhaﬂbwy}mmwOggoﬂppaptammaﬂl@nhahhykﬁulfonyl
g%%%%tgghkglahéyrhaving substituent(s),
(xv) an aryloxy group optionally having substituent(s),
(xvi) a thiol group,
(xvii) an alkylthio group optionally having
substituent (s),
{(xviii) an aralkylthio group optionally having
substituent (s},
(xix) a 5- to 8-membered aromatic heterccyclyl-thio
group containing, besides carbon atoms, 1 to 4
heterocatoms selected from a nitrogen atom, an oxygen
atem and a sulfur atom,
{xx) a mono- or di-alkylcarbamoyl-thio group,
(xx1) an alkylsulfonyl group optionally having
substituent (s},
(xx1i) an arylsulfonyl group opticnally having
substituent (s),
(xx1ii) an aralkylsulfonyl group optionally having
substituent (s),
{xx1v) a carbamoyl group optionally having
substituent (s),
(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,

{xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, a sulfur atom
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25 (xxii) an arylsulfonyl group optionally having
substituent(s), (xxiii) an aral kylsulfonyl group
optionally having substituent(s), (xxiv) a carbanoyl
group optionally having 30 substituent(s), (xxv) a
nmono- or di-al kyl am no-t hi ockEr bonyl oxy group, (xxvi)
a 5- to 8-nenbered non-aromatic heterocyclic group
cont ai ni ng, besides carbon atonms, 1 to 4 heteroatons
s@rettad dxopea diempgen atom a sul fur atom 40 and
an n atom, org (Xxvi to ered aronat i
heﬁ%é%%@cf?cggr%ﬁp con g}ﬁ?nﬁrogggﬁ‘nglcé?ﬁ %ﬁcﬁuﬁrouP
1damuhﬂnﬁmgpam®ﬂs esekecbed étamﬁarnﬁﬁﬁqeméﬁéﬁﬁaﬁbms
sulfur and an 5 _ox tom |ded t hat
B s & h oA Eurhadel rnd i Geont and an
ykﬁ@ﬁgdnnaﬁdﬁwﬂ no} net hyl ) phenyl ] oxy}aceti c aci d,
}% % 4 0x0- 3, 4-di hydr oqui nazolin-2 10
PTOVYE5FbEMAY ami no} met hyl ) phenyl ] oxy} pent anoi ¢ aci d,

{{9= m h(%ﬁ{%—(ﬁt%}@%)d 10y 81 hydpaqui nazol i n- 2-

i carbonyl aﬂ1n0)neth phenfl}oxy)pentan0|c aci d,
y1ACREBOPY (1 40006 13- el hazpl pAeRic acid,

l- xcar VARNNT t bytanoic acid, 15
YEE g(?QQS netﬁ??%g§j§£ﬁ$%ﬁgyéig k ?oxy}pyrldln 4-
YlyF§ﬁ§PhyP Fﬂdrmw@wah#kﬂﬂb@ﬂphh@mazobnnenaicaabaﬁanlde

O 65 B R T ST WY FREER P8R 91 di n-
yl&earbonyl}amlno)methyl phenyl}oxy)pentan01c acid,
AT Lt onul nagel ge-2-car boxam de
ylthefboﬁylﬂlehhenﬁﬁﬁquqkﬁﬂﬂaypfoﬁyﬁﬂhthﬁoic acid,

N- ??Eall?gr%%ekgﬁigggggggt§"ylﬁggt£9%]ggg?pyrldln 4—
yi)methyl]-4-oxo-3,4-dihydroguinazoeline-2-carboxamide, and
N~{(2—{[(3,5—dimethylisoxazol~4—yl)methyl}oxy}pyridin—4~
yl)methyl]-4-oxo-3,4-dihydroquinazoline-2-carboxamide are
excluded,
or a salt thereof, or a prodrug thereof, for the production
of a matrix metalloproteinase inhibitor,
and the like.

Moreover, the present invention also relates to
[13] the compound of [1], wherein
A is a triazolyl group or a group represented by the
formula —~C(0Q)NHQH;
X is CH or N;

¥ is ~{CHz)30-, ~S(CHz).0~-, -S(CHz)30-, =S(CH,),0-, -G(CH;),0~,

=0 {CHz) 30+, ~CHpOCH;—, = (CHz),-C{0O)-NH-, ~C{(O)~NH-CH,-, -NH-
C(0)-(CHp)3~-0-, -CH;-C{0)~NH-CHy~, -C{O)}~NH-,



Mor eover, the present invention also relates to [13]
the conpound of [1], wherein 25 Ais a triazolyl group
or a group represented by the fornula -C(ONHOH, X is
CHor N Yis - (CH2) 30-, -S (CH2) 20-, -S (CH2) 30-,
-S (CH2) 40-, -0 (CHz) 20-, 410 (CH2) 30-, -CH20CH2-,

- (CA32) 2-C(0) -NH, -C(0) -NHCH2-1 -NH 30
C(O-(CH2)3-0-, -CHZ-C (0)-NH-CH2-, -C (0) -NH, 41 N
S(O2 \-- S(OZ2H8C CH3 H3C CH3 S(O 2 /Ao~ -'s(O 2
NNOCQ O\ //or and a group re resent

fo a\go's upTrepres ed h 0
R4b{Ri b (7-)'2~ s“wherein R 3h is (?())2a flydrogen at om
(ii).a halogen atom (iii) a ano group, (iv) an

Hs&im no @idgup, (v) a Cl_6 afKyl grobp, or (vi) a Cl1_6

al koxy group; and 10 Rob is (i) a hydrogen atom (ii)

a hal ogen atom (iii) a Cl1_6 alkyl group optionally

having a C7_16 aral kyl oxy 42 group optionally having
stit &dfs)sel e e\dfrom(a)c/a\c__G -
yicar bohyl group and (b) a carb®&({), gr , }/

a L7 _16aral kyl ami no group optionally having

trnazol yl oxy-C, _6 al koxy group, or (v) a Cl.6 al koxy

() o or \\O ;
\ /
and

a group represented by the formula

is a group represented by the formula

O R4b
R3b
HN
PN
5 N
wherein
R*® is (1} a hydrogen atom, (ii} a halogen atom, (iii) a
cyano group, {iv) an amino group, (v) a Ci-s alkyl group,

or (vi} a Cis alkoxy group:; and
10 R* is (i) a hydrogen atom, (ii) a halogen atom, {(iii) a

Ci-s alkyl group optionally having a Cs.1¢ aralkyloxy
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s group optionally having a C6_14 aryl group

optionally having substituent(s) selected from(a) a
Cl 6 al koxy- carbonyl group and (b) a carboxyl group,

a group represented by the formula 0 R6b 7 HN R56b N
10 wherein R5b is (i) a hydrbyen atom or (ii) a C1_6

al kyl. group; and R6b is (i) a hydrogen atom 1s

(ii) a cyano group, (iii) a halogen atom (iv) a

CEIAZ R Pt yrdupl BphABAER] ¢uR&FAG eSSt taramisyd from (a)
sel eet ed, f Eom, 2 r a ogen .at

al kyl” group?yacé%?ggg?kggsugr38%% §9c5$6%§¥T§3$%G§?O%P'
C1U6" 22 af kox yrar barnydmgrouprand arCsona layy hagriogp,a

(Vr 2, Y, r ti.onal |y having

subist .%%ﬁﬁ%?%%‘ &%‘% atrea’s %r%%%)é) % d?’?lf ar'af i oY
graoupioptpbhahd Y1y hawihggaaCleb sabkgxygapbenylptgroowl 1y

or..a .carboxyl, grou and o 0 group, or 25 (vi

o e R R PR (BNt beTert Xaroun eondarni gtoAy-

besides chrpomupt ons, ()t e 4aheberqatemmsel ected from
nitrogen atom  a sulfur atom and an oxygen atom or

gfaPSuﬁe%ef&ﬁeeé“éﬁde&)Sbyﬂi%ef?W%Fa 43 o R8b 1 HNM
N N@/her ei nRGb

\I\R5b
NT S

wherein

R*® is (i) a hydrogen atom, or (ii) a Ci¢ alkyl group;
and
R®® is
(i} a hydrogen atom,

(11) a cyano group,

{iil1) a halecgen atom,

(1v) a Cg-14 aryl group optionally having substituent (s)
selected from a cyano group, a halogen atom, a Ci_g alkyl
group, a Ci.¢ alkoxy group, a carboxyl group, a Ci-g
alkoxycarbonyl group and a Cs.q4 aryl group,

(v) a Ci.s alkyl group opticnally having substituent (s)
selected from (a) a Cy-14 aralkyloxy group optionally
having a Ci;.s alkoxycarbonyl group or a carboxyl group
and (k) a cyano group, or

(vi) a S-membered aromatic heterocyclic group containing,

besides carbon atoms, 1 to 4 hetercatoms selected from a

nitrogen atom, a sulfur atom and an oxygen atom, or

a group represented by the formula



Reb is a C1_6 al kyl group optionally having a C6_19
aryl oxy group optionally having substituent(s)
selected 5 from(a) a C, _5 al koxy-carbonyl group and

(b) a carboxyl group,

conmpound of [1], wherein

or a salt thereof, and [14] the

Adizs a triazolyl group; 10 X

isCHor N Yis - (CH) 30-, -S (CH2) 20-, -S (CH2)

30- gr -0 (CH2) 20-, -

0(CH2)30-, N S(O2 S(O2 H3C

cH3 &BC cH3 2 ON~ \W\S(O2 N-AN ~N/---\ N

i s

iii) a
a/Cl 6 al kyl

~ -0 of / and 44 a group represented by the
group represented by the fornula O Roc
rein Rcis (i) a hydrogen atom (ii) a
cyano group, (iv) an amno
group, or (vi) a Cl_6 al koxy
4" is (i) a hydrogen atom (ii) a hal ogen

ato (ii1) a 10 C7_16 aral kyl am no group optionally
h&Vi®A§+& triazolyl oxy-Cl_6 al koxy group , or (iv) a
CkE6 ad koxy, 6gépuploet:bgga'ol;)\el%%\é'mq; & Bnly -5 FY!,

group optionall

aryloxry group optlonally having substituent(s) selected

from (a) a Ci.s alkoxy-carbonyl group and {b) a carboxyl

group,
or a salt thereocf, and
{14} the compound of [1],
A is a triazolyl group:

X is CE or N;

Y is - (CHz)30~, -S{CHj);0-
O (CHz) 30—,

e

HsC

/ﬁf“@“_
O
o )

wherein

—S[Cf‘lz)g,ow or —O(CH;)20~ -

\/(sm)z/Q\
()

and
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havi ng a carboxyl group, a group represented by the
formula O R6c HN I R5c 15 S wherein R51 is (i) a
hydrogen atom or (ii) a Cl_6 al kyl group; and R6c is
20 (i) a hydrogen atom (ii) a C6_14 aryl group
optionally having substituent{s) selected froma

cyano group, a halogen atom a Cl1 _6 al kyl group, a
Cl 6 al koxy group, a carboxyl group, a ClL_6
glvkoxy carrhendn igrdupy anite af &bnddaaryl group, 25 (iii)
6_al kyl group optionally having substituent(s) 45
from(a) a C7_14 aral kyl oxy group optionally
a] C1_6 al koxycarbonyl group or a carboxyl group
) /a cyano group, or (iv) a 5-nmenbered aronmatic
yclic group containing, 5 besides carbon

isakoBBoudp LA dataraat sel egtedifroma  nitrogen

atom a sulfur atom and an oxygen atom or a group
rep(@sentd&4ﬁy the formula ORBC N H NN wherein
10 R8c is 4 C1 6 %%ﬁyl group optionally having a C6_14
aryllaxy greup opRbnal ly having substituent(s)

Hé¢T ecte n(a) a Cl1_6 al koxy-carbonyl group and

//Eﬁi‘a CH gr oup,
AN
N

wherein

R* ig (i1} a hydrogen atom, (ii) a halogen atom, (iii) a
¢yano group, (iv) an amino group, (v) a Ci_g alkyl group,
or {vi) a C;-5 alkexy group; and

R is (1) a hydrogen atom, (ii) a halogen atom, (iii) a
Cs-16 aralkylamino group optionally having a
triazolyloxy-Ci-s alkoxy group , or (iv) a Ci-s alkoxy
group optionally having a Cg.ig4 aryl group optionally

having a carboxyl group,

@ group represented by the formula

O RGC

HN

/I\N!s\RSC

R*® is (i) a hydrogen atom, or (ii) a Ci.g alkyl group;

R is

(i} a hydrogen atom,

(11} a Cg-14 aryl group optionally having substituent (s)
selected from a cyanc group, a halogen atom, a Cij-s alkyl
group, a Ci.e alkoxy group, a carboxyl group, a Ci.g
alkoxycarbonyl group and a Ceg-14 aryl group,

(iii) a Ci-¢ alkyl group optionally having substituent(s)
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or a salt thereof. 15 Furthernore, while conmpound (1)
and a salt thereof produce tautoners, any tautoner is
enconpassed in the present invention, and conpound
(1) and a salt thereof may be any of sol vates,
hydr at es, non-sol vates and nmen- hydrates. Detail ed
Description of the Invention 20 The present invention
is described in detail in the following. (1) AAis a

z isrd-coitredi nige g 0Ugp). 'y Z 1 ancz 1ok yidh g @r@up"opﬂmaﬁSlay
fgpcgkpnal rou apable o%mgondin to a ;in% %
i O PR G e Qeti Ve STYe*bpo IASUPhE™" 2i MEXH a|n§foup

g@m@p b)f o exaipl erogb oups shown bel ow and tautoners
30f and the | i ke can be nentioned., 46 / H Me H2N
PACTROY §G T HEE 018F BRe6Y e e ArguROcHOtaining,
HNes%a%éiﬁﬁﬁbéﬂ)aﬁ%ﬁbk{lF%$E% héké&@aﬁghg Qeﬁgc@eé @§om a
SHNHO Me HNN/ | HNS y\\ N OHO O
HRALN OPELe s NS @ SEL RN ton and an oxygen atom, or

a group represented by the formula

wherein

R® is a Cig alkyl group optionally having a Cg.ie
aryloxy group optionally having substituent (s) selected
from (a) a Ci.s alkoxy-carbonyl group and (b) a carboxyl
group,

or a salt thereof.

Furthermore, while compound (I) and a salt thereof
produce tautomers, any tautomer is encompassed in the
present invention, and compound (I} and a salt thereof may
be any of solvates, hydrates, non-solvates and non-hydrates.

Detailed Description of the Invention

The present invention is described in detail in the
following.
(1) A

A is a zinc-binding group. The “zinc-binding group”
means a functional group capable of bonding to a zinc (II)
ion in the active site of MMP. As the “zinc-binding group”,
for example, groups shown below and tautomers thereof and

the like can be mentioned.
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HHH OXYNO()- NNNN HHH HNNNNHNN N~ N
HN,~ NN HH CNNHN AV NV ") NNNHN, S >-- NN
HHH (N-~HN NHNNCO\NN O-NO-NO HHH
HNNH- NN NH /~-NNN NN (N~_, KNS The
above-nentioned "zinc-bindimg group” optionally has
substituent(s) at substitutable position(s). As the 49
"substituents”, for exanple, (i) a halogen atom (e.qg.,
orine ato hlorine atgye a bromne atom an
aton), /(ii)~=a cyano group, 5 (iii) hydy oxy
(iv) @ niteld—ghsup,  (v)NaRornyl

HO O  HO O HO O
HO O
O_\\/ _"_:_,\/ N P
Me \ NH /% .
TSR
HO o HO o 4 HO
‘Me
N~ O—
SN AT AT
HO N==
HO S Hg S HO S
O 2 0
J (> W{ VR %
HO N== HO N= HG N=—
o) O
HO HN



(vi) an amno group, (vii) a nmono- or di-Cl_6

al kyl am no group (e.g., nethylamno, 10 ethyl am no,
propyl am no, di net hyl am no, diethylam no,

di propylamno etc.), (viii) a Cl_6 al kyl-carbonyl am no
group (e.g., nethylcarbonylsam no, ethyl carbonyl am no,
propyl carbonylam no etc.), is (ix) a C1_6

al koxy- car bonyl anmi no group (e.g.,

hoxycan | am no, hﬂxycarbonyl n1No
oxycar onyl am no (x) a CI~ kyl group
jlnﬁe.!\hyl pr op i so onv%tyl :
t “butyl Opentyls 20 hexyl

obutyl -butyl
etc.), (X|) a C3_ cycloalkyl group (&4Q.,

cy ropyl cycl gpeptyl, cycl ohex
.MHM(X||) aryI group ( Y pheny fJN

1 naph§h¥\H 2- apht etc. 25 iii) a eéngfy

S¥ro e.g th et qx H%o Fq& xy,

but oxly, i sobut oxy, sec butoxy, ggrt-butoxy et
(xiv a carboxyl gr oup, (xv) a 6 al koxy- car@onyl

up (e.g thoxyca 9qethxycarbonyl
ar oXys car oup ben xycar bonyl
oxy ca%%qq;%yggbup (e.q.

Qc. ), (xviTy a 14 5r
nﬂenyloxycarhonyl etc.), HSO (xviiig a C3_8

cycloalkyl-carbonyl group (e. g , cycl opropyl carbonyl ,
NEY obutylcar cyclo rbonyl
jj ¢y ohexylcar etc ), |x) C7_16
N\?ra I-ca@ﬂqnyl Qup (e Icarbonyl s etc.),
N
H

( N @\ HQ\

@/C( A3 10

Nao N
=N _— N—N
N N N ( >\
NN SN s

The above-mentioned “zinc-binding group” optionally

has substituent(s) at substitutable position(s). As the
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(xx) a carbanmoyl group, (xxi) a thiocarbanoyl group,
(xxii) a nono- or di-Cl_6 alkyl-carbanoyl group (e.g.,
nmet hyl car banoyl , et hyl carbanoyl, propyl carbanoyl, 10
di met hyl car banoyl, di et hyl carbanoyl, di propyi carbanoyl
etc.), (xxiii) a nmono- or digoC7_16 aral kyl - car banoyl
group (e.g., benzyl carbanoyl, dibenzyl carbanoyi.
etc.), (xxiv) a thiol group, is (xxv) a C1 6 alkylthio

sgbemgt@engs mﬁdnﬂdﬁﬁmpbethylthio propylthio etc.),
benzyl thio

xxv gla Cr 1 aral kyl thi o grou -
& O@f?vﬁlcmh ‘%’aﬁkyf%%ﬁ?%%Wla@@%upcb ogine atom, a
brnmﬁhylsubﬁonﬁh,1dﬁﬂﬁéfé55 nyl, propylsulfonyl etc.),
123 %XXVIII a C3_9 cycloalkylsulfonyl group (e.g.,

op¥8pYl §d°tenyl , cycl obut yl sul fonyl,

lgy@lgpgg@yb&gIQQij etc.), (xxix) a C6_,a aryl sul fonyl
group (e.qg., phenylsulfonyl 1- napht hyl sul f onyl

lﬁlnépﬂ#ﬁypsaﬁp@@yl etc.), 25 (xxx) a C7_15

(
(
{

ral kyl-gukf group (e.g., benzylsulfonyl etc.),
EV?XXXI 9 g@xhg ‘menber ed non-aromatic heterocyclic
{

Vg}oﬁp a@@npagmpmgﬂ besi des carbon atons, 1 to 4
ero el gct d fr nltro en atom a sulfur
vb?} Loghaas &% ﬁkﬁf %y??Bl?&uﬁyr me hylamlpo,

tom and an oxygen
eumﬁlaahydropmopylamhabramwwéﬂﬂyﬁﬁmanopl@g@tﬂyhamino,

r ahydr opy nyI, nor phol i nyl, thi onor phol i nyl,
dléf% g%l ? (xxxii) a 5- to 8-nenbered

vfunnaml@LQeh@kgqy@bm@o@@qg@ﬂayuqyd%§% fb@Sldes farbon
ecte roma nitrogen

megh%£$aﬁg%%§i%ng%gngkgggﬁiéﬁﬂyéﬁm%ﬁan (e.g., furyl,

prd¢wgmyfboﬂygé@hﬁb e@xazolyl, isoxazolyl, thlézolyl,
,|soth|azol i m dazol yl, pyrazolyl 1,2,3-

{(ix) a Cig aYkoxy carbonyWamlno group (e.g.,

methoxycarbonylamino, ethoxycarbonylamino,

propcocxycarbonylamine etc.),

(x) a Cis alkyl group (e.g., methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, sec-butyl, teri-butyl, pentyl,

hexyl etc.),

(x1) a Csg cycloalkyl group f{e.g., cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl etc.),

(x11) a Cs-14 aryl group (e.g., phenyl, l-naphthyl, 2-

naphthyl etec.},

{x1ii) a Cj-¢ alkoxy group (e.g., methoxy, ethoxy, propoxy,

isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy

etc.),

(xiv) a carboxyl group,

{(xv) a Cj_s alkoxy-carbonyl group (e.g., methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl etc.),

(xvi) a Cy.34 aralkyloxy-carbonyl group (e.qg.,

benzyloxycarbonyl etc.),

(xvii) a Cg-1q aryloxy-carbonyl group (e.g.,

phenyloxycarbonyl etc.),
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oxadi azol yl, 1,2, 4-oxadi azolyl, 1,3, 4-oxadiazolyl, s
furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,3,4- thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, triazinyl etc.)>0(xxxiii) an ureido group,
10 (xxxiv) a C,_6 alkylureido group (e.gqg.

met hyl urei do, et hyl urei do, propylureido etc. ) (XXXV)
(x¥iEh) 12 §ﬁwlGW@@@@%%%%R?%Q?%Pylphéﬁypuﬁérﬁo; 1-

[ and (xxxvi) a
cy%%?@&?%&%&%r%gng%a Eﬁnhg¥%ﬂ{ égkﬁ%g%%thoxynethyl, 15
cyet h@wﬁmlﬁyalrboywdpommtdlrwxymmlyxei hyte.)

oxy ()¢ h met hoxypr opyl ,
G hoRy Braby =D ekuEb iyt Baren R ot oo
etdii,or trl-halogenated ClL 6 alkyl group (e.g

(xfgugrogeh % dlfluoronethyl trlfluoronethyl etc. )
30 and°fRE™PIRe 98 e nentioned. Any number of these

xsubshitﬁe@tar&amo@a usedipgt any substitutable
t|on A is preferably a pyrrol grou

(x oﬂaW%?oﬁa9ln&1 §ﬁb%fﬁ%Kﬁ%ﬂq%ﬁba%ﬂyinﬂaﬁﬂﬁl§P group

me@ﬂ?l@ﬁ@bb%oE§V|@§h t(%ﬂwoﬁyp¥£§gQﬁ¥ igroup
optionall avin 5 substltuent(s) triazolyl group

l%%thﬁ%ﬁﬁryawavﬂmgdl@@@ﬂ#Qﬁkﬁﬁw%wl aQ%@f@@YéF?FbQW@Mé
et@ptionally having substituent(s), an unsubstituted
tetrazolyl group, a thiadiazolyl group optionally
(xRavi hgaamcani-nerghduf; -a ataﬁ@mﬂﬁﬂaﬂhﬂmqugwqrwwpny¢ g-.,

[ [ 6 .30 al -Cl1_6 al kyl
beg%ggg?9§g@§926xéﬁ%%$§J%F%§§%ﬁbG% repreéented by ?he

(xforrubathNOOHRECEOPH, a group represented by the

(x%o nula16N%gE%€%g§ﬂH§rcg grouggiggﬁggﬁgigglgz ?Egylthio’
préoyuhac- «CLO)NHOH, or a group represented by the
(xigil0“”891§2ara££§fgﬁig group (e.g., bkenzylthio etc.),
{xxvii) a Cy-¢ alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl, preopylsulfonyl etc.),

(xxviii) a Cs.g cycloalkylsulfonyl group (e.g.,
cyclopropylsulfonyl, cyclobutylsulfonyl,
cyclopentylsulfonyl etc.),

(xx1x) a Cs.i14 arylsulfonyl group (e.g., phenylsulfonyl, 1-
naphthylsulfonyl, 2-naphthylsulfonyl etc.),

(xxx) a Cy-15 aralkylsulfonyl group (e.g., benzylsulfonyl
etc.},

(xxxi} a 5~ to 8-membered non-arcmatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom (e.g., pyrrolidinyl, tetrahydrofuryl,
tetrahydrothienyl, piperidyl, tetrahydropyranyl,
morpholinyl, thiomorpholinyl, piperazinyl etc.),
(xxx1i) a 5- to 8-membered aromatic heterocyclic group

containing, hesides carbon atoms, 1 to 4 hetercatoms
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HN-NOO7NH HHor HO these, a triazolyl group
optionally having substituent(s), a tetrazolyl group
optionally having 5 substituent(s) and a group
represented by the fornula - C(O NHOH are preferable.
Especi al ly, an unsubstitutedl i m dazolyl group, an
unsubstituted pyrazolyl group, a triazolyl group
optionally having a C1_6 al kyl group, a C6-14 aryl
Seb?@QQdoffamW§n@itnmqennaumm,hahﬁgbﬁaie@tﬁm 8ndl kyl oxygen

o p, Upsu tit ed tetrazo yI
at&ﬁ zély éfo%% oﬁgﬁdnépfy(% i %%Z%ﬁyﬁb §P8hgzoty L,
thaatol@kohexahydaapﬂmhn(ﬂmmdazﬁxymxcmﬁr@malyy haybng-a
0 1- 6 al k roup, a ca boxyl gro a
0x%%6%60? ip nited ﬁ g% mut a’ {Kﬁﬁg%fgiP#?A gr oup
furapmgent ed215 laylltalmaafmm a M Q*)@ﬁg@tho@ygr omp3 4~

h reseﬂ g the formula -NOH)
e G EEENVEA dy 2 netrdpay b C(G MIFLI B g oupsteazolyl,

f@@@e @deyh@f rAWRG BT USH A £
Y By e 0 Qe iR ok eUE?r AL !\ltwagmﬂ

et%néubstltuted triazolyl group is particularly

Xﬁgg{gLtheurggho Xoh$,CZ wherein Z is a hydrogen atom
or a hal ogen ato%l ‘N. As the hal ogen atomfor Z, a

X#*h@?lﬁecamoﬁﬂKYZSr@mdqunpuncﬂﬂ @. bront nelareitand
R s T R
{xpacen @av&mmﬁ&mnei@oagonapané.@pni@mﬁdgAureido, 1-
naphthylureido, 2-naphthylureido etc.) and
(xxxvi) a Ci.¢ alkoxy-Ci-s alkyl group (e.g., methoxymethyl,
ethoxymethyl, propoxymethyl, methoxyethyl, ethoxyethyl,
propoxyethyl, methoxypropyl, ethoxypropyl, propoxypropyl
etc.),
(xxxvil) a mono-, di- or tri-halogenated Ci.¢ alkyl group
(e.g., flucromethyl, diflucromethyl, triflucromethyl etc.)
and the like can be mentioned. Any number of these
substituents may be used at any substitutable position(s).
A is preferably a pyrrolyl group opticnally having
substituent(s), an imidazolyl group optionally having
substituent(s), a pyrazolyl group optionally having

)
}
substituent(s), a triazolyl group optionally having
substituent(s), a tetrazolyl group optionally having
s}

substituent (s}, an unsubstituted tetrazolyl group, a
thiadiazolyl group optionally having an amino group, a
trioxohexahydropyrimidinyl group optionally having a Ci-g
alkoxy-Ci-¢ alkyl group, a carboxyl group, a group
represented by the formula -N(OH)C{0)H, a group represented
by the formula -N(OH)C{O)CHs, a group represented by the
formula -N(OH)C{O)NH,, a group represented by the formula -
C(O)NHOH, or a group represented by the following



havi ng substituent(s). As the "spacer having 2 to 10
atons", -(0OH2)1- (nl is an integer of 2 to 10) 5
-(CH2) n2-NH (CH2) n3- (wherein n2 and n3 are each an
integer of 0to 9, and the sumof n2 and n3 is an
integer of 1 to 9), -(CH2)n4-O (CH2) n5- (wherein n4
and n5 are each an integer of 0 to 9, and the sum of
nd and n5 is an integer of 1 to 9), 10 - (CH2) n6-S
sHQ)ctllre { CH2) n7- (wherein n6 and n7 are each an
integer of 0 to 9, the sumof n6 and n7 is an integer

and or 2),
- NHC( 0) - (wherei g n8\and n9 are each
er of o 8, xand the NA8 and n9 is an
of90 t CHEY Nl 0> 0) NH- ( CH2) n11-

(wherein n20 and ni are e®h an Hnteger of 0 to 8,
and the sumof nlOand nil is an integer  of 0 to 8),
oﬁ(ﬂﬂ@ém&&aMﬁié@é&jr}ﬁjuﬂﬁ-opwhenaﬂﬂynh&wmntrﬂs are
s gﬂg 2? inte ger of 0.t '9 8, and the sum.of n12 and
% eg%r e%¥a60%8 89?oup optionally hav
su}:(sﬁzHZ:)me,r#t & 0) 2 4 C@]‘B&)@p5reb\bﬁ%é@it@dnb%/ ang rﬂfrzﬁIEa -
each an integer of to 8, and the sum of n14 and nl5
C (% PR ey E%%r%b%% 8) Espsciadiyp) ap1 NP G ted

i BNy I Gouml8sn (WhehekRiRLe aNE & ARA Laalb Ana
|nteger of 0O to 7, nl7 is an integer of 1 to 8, and

£ iR Sk oF -, OB o mREL H1Badngn 3 fregerl Fofl URPB) @ Ce-a
aryl( %uﬂ‘]@r I\clzlfl'm&rg_lz) 820- O @W%aﬁ%#en(a%% n&?kyl

n21 are each an integer o i s 'an
gliqm:ege-%n oinqutt@tstufa@@ thera3olydmasfourt9,a 20 sthee aRlly L

f 1 §H2§ % N (CH2) n23-S

9 P F?néi (%§§ ﬁﬂ% %%Iﬁﬁ% ﬁg% 24§are each an

tnm@eerxajfyd)m;onﬂJ,mIQBnyE gmoupt egercofalll  dveBrindniea Ci-s
n1of n22 2? and n24_is an inﬁe er of 1 to 8 and

al (Log oup, a <arboxy rToup, & group

represented by the formula -N{CH)C(O)H, a group represented

by the formula ~N{OH)C(0)CHz, a group represented by the

formula -N(OH)C(O)NH,, a group represented by the formula -

C{O)NHCH, and groups represented by the following

structure:

HN—r\\! HN1 f(
O&/\N)\ 0 N O O N/NH
s H and H

are preferable, and an unsubstituied triazolyl group is
particularly preferable.
(2) X

X is CZ wherein Z is a hydrogen atom or a halogen
atom, or N. As the halogen atom for Z, a fluorine atom,
chlorine atom, a bromine atom and an iodine atom can be
mentioned.

X 1s preferably CF, CH or N, more preferably CH or N.
(3y Y
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54 - (CH2) n25-0 (CH2) n26-NH (CHZ) n27- (wherein
n25 and n27 are each an integer of 0 to 7, n26 is an
integer of 1 to 8, and the sumof n25, n26 and n27 is
an integer of 1 to 8), - (CH2) n28-0- (CH2) n29-0-
(CH2) ;30- (wherein n28 and 30 are each s an integer
of O to 7, n29 is an integer of 1 to 8, and the sum
of n28, n29 and n30 is an integer of 1 to 8), - (CH2)

n31-O; é%%%ﬁégrshg@ln@s'Z SHo %%%ms(vgmewwéﬂfa@mg

n33 are each an integer of 0 to 7, n32 is an integer

hagfing £obtithentssm.of AB1ha32spmden3Baisnan2i Hoegér
at%&sl to 8 and nBis 10 0 or 2), - (CH2) n34-S (O

(CH2) ,35-NH (CH2) n36- (wherein n34 and n36 are

~ {8deh.an { mﬂta@emnohniquﬁ'oﬁ35 ts am) j nteger of lto

gﬂzthe “%?§2§Gpgf“§?3§1§9d %36 IS n |nte% an éﬁ%ﬁqer

o£fn88£0- 9( CHAR32he( whet @i M mB7aramdn31395aaﬁ maelgeanof 1 to
9 integer of O to 7, n38 is an integer of 1 to 8, the
) sum of n37, n38 and n39 is an integer of 1 to 8, and

Gﬁzhé 00 (o, R)s— whereln n4 and n5 are each an integer of
n40 S&O wﬁ (CH2),,,1 (%%nv (CH2) n42- (wherein

0 ﬁ@o9ananﬁ4§ G A @ edih A eberapf 1ptegey, of4l ite °
- (B8R, ntegey, 9f dih 9,78 whage%mﬂ@f aR%0n M4k and 2, s

an |nteger of 1 to 8, and nmv are each 0 or 2),
intege2Pinf3LNHY, (Gﬁﬁ%.%umnfkﬁnnﬁoand {CHRy Ap5-integer of 1

(whe n_n43 _and n4 ,ar e each an integer of O to 6,
ko @h 5gaanqlgtse%err}o? Ito 7, and 25 the sum of n43,

{ﬁﬂmraﬁdﬂﬂ4@ "iCah hatt egereodinl 49 Fhd n9% are each an

RGO RAB ol Cbdch A | RSR OF O£ o 87 7 s oin Liteger

ofi ot eges) of 1 to 7, and the sum of n46, n47 and n48 is

?85' ke il %&h?)(r\%eréwﬁeﬁagnaﬁgbwgfd(sgﬁ S PR R an

J_ntél@@gebfof) Qot 8,6 ambAHs A idt egel 8hdlntld 1s adNdnteger
the sun1of n49, n50 and n51 is an integer of 1 to 7),

(EPQ? n52-NH (CH2) n53-S (0) 2NH (CH2) n54-

(&M@ el 852) And-@A4, .- (wherein nl2 and nl3 are each an
integer of 0 to 8, and the sum of nl2 and nl3 is an integer
of 0 to 8),
= (CH2) n14=5(0) sNH- (CH3) n15~ {(wherein ni4 and nl5 are each an
integer of 0 to 8, and the sum of nl4 and nl5 is an integer
of 0 to 8),
= {CHz) n1s~NH= (CH2) q17-NH~ {CH2) n1s—~ (wherein nlé and nl8 are
each an integer of 0 to 7, nl7 is an integer of 1 to 8, and
the sum ¢f nlé6, nl7 and nl8 is an integer of 1 to 8),

—=(CHy ) n1e=NH={CH5) p20—0—- (CH3) 21~ (wherein nl% and nZl are each
an integer of 0 to 7, n20 is an integer of 1 to 8, and the

sum of nlY%, n20 and n2l1 is an integer of 1 to 8),

—(CH2) 22— NH-(CH2) 123 S {(C) n2— {CHy) 24— (wherein n22 and n24 are
each an integer of 0 to 7, n23 is an integer of 1 to 8, the
sum of n22, nZ23 and nz4 is an integer of 1 to 8, and m2 is

0 or 2y,



15

20

25

30

are each an integer of 0 to 6, n53 is an integer of 1
to 7, and the sumof n52, n53 and n54 is an integer
of 1 to 7), 55 - (CH2) n55-0- (CH2) n56-NHC (O -
(CH2) 157- (wherein n55 and n57 are each an integer
of 0 to 6, n56 is an integer5of 1 to 7, and the sum
of n55, n56 and n57 is an integer of 1 to 7), - (CH2)
n58-0- (CH2) R59-C (0) NH (CH2) n60- (wherein n58 and
- (rB0) aseO-4 CHathealliFritC8gbr of (Ohtoe6n m3% iadam27 are each
a thg sum of n58, n5 nd ,n60
arl A oot B i (oY g2t alpy T8 dugrid the
Su0p £2n 2(5CH2)2 6 G3xd (rWn?srm namb6ilnaagden63dfane toe@qh an
ger of to 6, n is an integer of 1 to
bEéF¥6n1of Re112°n82 | gﬁa ) 1363 |§n§ngrﬁt8§§ra@ﬁ f%ga%ﬁe each
anlﬁ)n-te(g@l:lZ)of: 04-0-7 (G2 n653% (B} g ofCH2)-N6B- and the
rei n64‘and n66 are each an integer of 0 to 6,
su 6% |§2§n Ntegérd dt34 Jt% i an’aeg?ﬁe%uﬁa 6P 984, n65

- (and) @§6ol—$cﬁ9 ,;39L§g@5 cJHt03 whe(% APy - §n&09133 are
CH2) n68-NHC (O ( - (wherein n67 and
eagg9anaﬂé1t€€@r¥ &t |0ntfége7rr of3 ta @n AB8epgsram i At éger8, the
suff o ¥ 5917,n3%3§HH35%§n§§ §§71%99§ gngfn§gEls8an%nqsm3 is

integer of 1to 7, and n8
0 pO AP+ (CH2) n71-C (O NH (CH2) n72- (mhereln n70 and

_ 2y ch int eger to 6 Al S i nt ege
(Eﬁ Iﬁfo§§§? tﬁgﬁ%&nf_% 'ﬁg% 7% and WIZ 1S | gg |%?§ %56 are
eaoh antanfeganda® 0 20 i hdF 23, an (CHRYyen73£S1 to 8, the
©) ( ) 74 NHS (0) 2- n7 wherein n73
Su& é@1n9§ ar'e each éﬁﬁfﬁkeg%? %?t%%?ﬁ gF &7&0 aRnd md is
0 ont@ger of 1 to 7, the sum of n73, n74 and n75 is an
eger gg 1 to and mlO is O or
‘? J 1762500 r%f‘f)e@q@) H#r280120) z’mm(lam%ﬁsand n39 are
ea&mhaﬁenntaz_;@raw %S are eaeh: anahnt geEKPf 0@ 106 g, the
n77 is_an integer of 1 to 7, the sum of n76, n77 and
sui78L B3dn PRfegdd 639 o o impRiomLlcfsloter 82) and m5 is
0 &€H2) n79-NHC (O - (CH2) n8o-NH (CH2) n8l- (wherein
n79 and n81 are 30 each an integer of 0 to 6, n80 is
~ (@elirnt ey P ) of (CHpon#-SdMd n— (CHz) ne2— (wherein nd0 and n4?2

are each an integer of 0 to 7, ndl is an integer of 1 to 8,

the sum of nd4G, nd4l arnd n42 is an integer of 1 to 8, and mb6
and m7 are each 0 or 2),

—(CHz) n43-NH- (CH32) 244-NHC {O) - (CHj) nss— {(wherein nd3 and n45 are
each an integer of 0 to 6, nd4 is an integer of 1 to 7, and
the sum of nd43, n44 and ndS is an integer of 1 to 7),

—(CH2) nae~NH- {CHz) na7-C (O} NH- (CHz) nsg~ (wherein nd6 and n48 are
each an integer of 0 tc 6, nd47 is an integer of 1 to 7, and
the sum of n46, n47 and n48 is an integer of 1 to 7},

= (CHz2) nag—NH- (CH2) nso—NHS (O) 2~ (CH3) 51— (wherein n49 and nbl
are each an integer of 0 to 6, n50 is an integer of 1 to 7,
and the sum of n49, n50 and n51 is an integer of 1 to 7,

= (CHy) ns2~NH- {CH2) n53—S {0) 3NH- (CHs) n54— (wherein n52 and nb54
are each an integer of 0 to 6, n53 is an integer of 1 to 7,

and the sum of n52, n53 and n54 is an integer of 1 to 7),
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the sumof n79, n80 and n81 is an integer of 1 to 7),

- (CH2) n82-C (O NH (CH2) n83-NH (CH2) nea-

(wherein n82 and n84 are each an integer of 0 to 6,

n83 is an integer of 1 to 7, and the sum of n82, n83

and n84 is an integer of 1 ti® 7), 56 - (CH2) n85-NHS

(0) 2- (CHZ) n86-NH (CH2) n87- (wherein n85 and n87

are each an integer of 0 to 6, n86 is an integer of 1

~{E82)7s5- andcﬁhbwsuﬂﬁ©ﬁOh85CH9867andWh8?eus anSi pregers7 are

t , ( ); n89- eNgF

ea?%Hé? %&gég‘ﬁhéggﬁﬁlﬁéggandg gggérégtg%ﬁran |nte 7’ and
thef s0mt @£6 0 5$89 niss aﬂuinﬁﬁ@ersoéﬁllmbeﬁer andlt he §Um

- el BT o RPN L HS3cts o) (Bhe T hReraEn oL nify axe

ean@Saar&nt@@@h at integey, afs® 19 &n DR2egsrabrintegers, and
LhOf 1 tof7 S%n t he sun1of n9l, n92 and n93 is an
Fnf8FePfof'F 1t §°7) 20fp oG GHp)a Mok Ee PRy REH 1( ERR)) -
- (085 .Q: -0 CK), N26-nik ey el remd4 .andnd6-a1 n@@CQn@nn63 are
integer of 0 to 6, n95 Is an |nteger of 1 to 7, and
cafReaBuiéEI8F4 0 tnd5 tand nIEE 4 stam i niegegesf of fotp),7, and
the(Q&ﬁzbfn%%lNH§6@0kﬁ%'Aé%{95r§@ P LEER) @9? to 73,
wherein n97 and n99 are each an intéger °of to 3,
(ABY fes~@n (FAt)egerS 6F) NHol THz)and 16m¢11ee;srunm6ﬂ Add, n66 are

8.an S ,@n t eger ) O
ea‘?lg)agmgﬁle%%@ n181r%é’ QLO‘(scﬁg% ]“1%2 rz(%\n’%’é?‘é foé and and
theleem afenédchnan |amatcbgffr6 ofs Can mr@te@é_ﬁloifslalno 7,

eger 1 t a S f n100, nl A an n10

¢Q2B%7In 8) e?”i "¥o ﬁ Qﬁf’#%%é?”nlo@ﬁ@%?%ﬂ) é% n6?
ar¢ GeRYh, 164181,(%@)33:%2- o(G}dQ)a N 1066 i(fWh@Iﬁ einc8de2 amd 12Go 7,
thn105 arg egg |nte er. of 0 to 6, nl104 is an integer

S153" PG 707rnBoSuRPSY THL03S MDA BRI RI0SE] & &R Tr and ng
isimtegepyof 1 to 7, and nl2 is 0 or 2),

)n106- C(0) NH (CH2) n107- S(O) mL3- (CH2) . 108-

?’é\ﬁm@% (g6 éﬁa)nm@éoéﬁ\?@ e(%é%)aw i ft@gereiat 07§ oamd n72
ar&l@dchsaanihatgger oef ol toZEEton771 i@eaﬁuﬁh% BL0B 1 o 7,

n107 and nl08 i's an integer of 7, ﬁns iIs O
theyrsyy of pékR) nii0gnNHS 70)1 - ar( d@)emo @f(@)m 7, and m9

is(#£H2) alll- (wherein nl09 and nlll are each an
integer ' of 0 to 6, n110 is an integer of 1
~(CH2) 47378 (0) mio~ (CHz) n74~NHS (0) 2~ (CHz} w75~ (wherein n73 and

n75 are each an integer of 0 to 6, n74 is an integer of 1
to 7, the sum of n73, n74 and n75 is an integer of 1 to 7,
and ml0 is 0 or 2),

~ (CH2) n76=S (O) m11— (CH2) 2778 (0O) 2NH~ (CHp) a7s— {wherein n76 and
n78 are each an integer of 0 to 6, n77 is an integer of 1
to 7, the sum of n76, n77 and n78 is an integer of 1 to 7,
and mll is 0 or 2),

= {CHz2) h79~NHC {O) = (CHz) ngo—NH=- {CHj) pg1~ (wherein n79 and n81 are
each an integer of 0 to 6, n80 is an integer of 1 to 7, and
the sum of n7%, n80 and nfl1 is an integer of 1 to 7),

—{CH) ng2=C (C)NH- (CHy) ng3—NH- (CH») nge~ (wherein n82 and n84 are
each an integer of 0 to 6, n83 is an integer of 1 to 7, and

the sum of n82, n83 and n84 is an integer of 1 to 7),
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to 7, the sumof n109, nl110 and nll1ll is an integer of

l1to 307, and nl4 is 0 or 2), - (CH2) nl1l12-S (0)

2NH (CH2) nl113-S (O nl5- (CH2) nll1l4- (wherein nll2

and nll4 are each an integer of 0 to 6, nll3 is an

integer of 1 to 7, the sumsgf nll2, nl1l13 and nll4 is

an integer of 1 to 7, and nL.5is 0 or 2), 57

- (CH2) n115- S(0) 2NH (CH2) n116- NR- (CH2) n117- (wherein

- (0k15,:3PdHSNBL7- acle; e;,a@m;an tmpeger OfhOr&On6nshliGa 287

an integer of 1 to o and the sum of nl1l15, nlil6 Se 7,
arﬁlf?cpsagn%ﬁﬂﬁ%ﬁ¥ %ﬁ tq o° 7)“8@ éﬁdaPhé“FFﬁgrcéﬁn o
anfERhioRes ckhegsspager Hayimng; 2150240 ate@8Y of 1 to 7),

op tlonallé has substituent s) at substitutable

~ (posi taroR( Q) NN A neh“é“ﬂ“sb Sthiperent€lefeinan Rl ggeh 90
ar@l @0en( ) 18 & QP (6] '1)89algyg?1°)ﬂﬁt9(g%lfpof('lV)to 7,

an am no group, (v) a mono- or di-Cl.6 10 al Kyl am no
angr 6bp, stwi )y fa nGF, 166l & ky | @ nos gaaupnt(ewepf) og 1ctsws /)

n rg |||)
éhﬁgTsu 1EEB¥ 3?%69690 RCP% J>’a ?hgxgﬁﬁyﬁglnﬁﬁg nd3 are
eaoptB@nawﬂﬁgaﬂﬂmﬂ|thax5bynﬁﬂbsslEUemntspesebéCﬂe¢o 7, and
froma koxy..group _an 5-,to
ehg’ o erod Hon eromi &1 e 8P ot yErPeTordug o Tl
- (Canf al.AtNg, Nhestdes, ;canbauHal ons, (kheaedn hétderaoat an¥6 are

selected froma nitroge 0 an _oxygen atom_ and a
oSl Pl SR AR tha T ke T{x) L5 €5 18 CAFRIyTody LS 7, and

£ hal QUR, olXink 4@ E®sl4 AL Wogr o¥pan( w;)ag@r%ﬁ 1aldeoxy) ,
group (xiv) a ClL.6 alkylthio

&XIII a thiol grou
(GFloupy RV Caz26CE7-16 réﬁiﬁwxﬁh. o(gRBERLN(RVI/) 285199 are

eakf 8nMBRReILd AOMALIL ¢ helgs ngcgw Jnhb%egr Q4P 1 to 7, and
cont ai ni ng,” besi des car bon at ons, het er oat ons

thgersel@nt od fir%om a9 tarohan® 4t b aanlﬁi?@é?ﬁf odt dmtand’ lar

Clo6 @hkyl sul f 190 eng
- ] A2 SLE iyl ST SO GiBngp gy 102

aralbwbamamaﬂﬁnqgﬁnbmhwvoxy gr oup 01( X =n noneger of l te 7,
ané 8§%fs€%k %§|9ﬁ5§anpy6lth|8 %E%%p (XXI)lﬁkggéﬁoof 1 te 1),
= {CHz2) n103~NHC {O) = (CH2) n10s—3 (O) m12~ (CHz) n105~ (wherein nl03 and
nl05 are each an integer of 0 to 6, ni04 is an integer of 1
to 7, the sum of nl03, nl04 and nl05 is an integer of 1 to
7, and ml2 is 0 or 2),

= (CH2) n106—C(OYNH- (CH3) 17— S {0) i3~ {CHz) nios— (wherein nl06 and
nl08 are each an integer of 0 to 6, nld7 is an integer of 1
to 7, the sum of nl06, nl07 and ni08 is an integer of 1 to
7, and ml3 is 0 or 2},

—{CHz) n109~NHS (O) 2= (CH2) 5110~ 5 {0) w14~ {CH2) n111— (wherein nl0% and
nlll are each an integer of 06 to 6, nll0 is an integer of 1
to 7, the sum of nl0%, nll0 and nlill is an integer of 1 to
7, and ml4 is 0 or 2),

~(CH2) n112-S {0} 2NH-{CH2) n113—5 {(O) m15— {CH2) n124— (wherein nll2 and
nil4 are esach an integer of 0 to 6, nll3 is an integer of 1
to 7, the sum of nli2, nli3 and nlld4 is an integer of 1 to
7, and ml5 is 0 or 2},
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car boxyl group, (xxiii) a Cl_6 al koxy-carbonyl group,
(xxiv) a Cl.6 al kyl-carbonyl group and the |like can

be nentioned. In addition, when the partial structure

of the 30 "spacer having 2 to 10 atons" contains

-CH2- CH2-, the -CH2- CH2- may foe repl aced by a doubl e
bond or a triple bond. Moreover, the substituents of
the "spacer having 2 to 10 atons" are optionally
bdaded,t 0- 2ach, 10t -hEerH ) Q, foNm-a CH:) pg-{ a{@Be¥ein nlls5 and

|_oal kane (cyclopro ane, cycl obutane 8. .
By rogan AmeY Gt o, © vl CMept aff® 45cgmdnteger of 3
abene a&ﬁe&&@%unﬂwtﬂ@iﬁﬂ%ﬁig-éndan517t@88am§ﬁbﬁl’e@ér of 1

non- aromati c heterocycl e containing, besides carbon
5Porfé, 1 to 4 heteroatom sel ected froma nitrogen

aheme nan 10 e AL R @t Regul fur atom (pyrrolidine
tetrahydrofuran, tetrahydrothi ophene, plperldlne

t et rah%ﬁopypaﬁer LTyt |2né'~0 tHi onePpho | ppeionally has
EhB@%ﬁ@ 5¥§3)at£E&ESE{F§ g&%gt§59q§t'cand as the
esl es C 1to 4

et'erocycl e containin at onms -
hebetdatemtsel ecitledr fheolwgematogen atonp awane oxypyen (iii)

atom.and a sul fur furan, thi eNe. \ PYr [ _
8 BTsREF Bl AP Ad o flno JHRRES DRy PH RSES: or ai-cic
pY kg2ahe nacl cho?upqxamaa)zodi eC,.1s Qaﬁaux;aﬁaxazmd:egrdzuﬁ 44vii) a
xadi azol.e, furazan, 1,2, 3- thladlazol§
PN (s Ny LB gRPURT as 8’12234 1 azol e,

él?:y&sbﬂlf@&@}l%mllrﬁa tetsag ol eixpysi di rgeamym @abugf optionally
yrim.di ne, pyrazine, tr|a2|ne etc. %?etc

Eﬁéﬁéﬁ&Ht@%McéuW@F%n? he) gabst Geﬁff&marae Halogen atom,

gptcl onalihy.Ronded. & o each other BonbRBEYRa hidid.addWesec
shown bel ow“can be mentioned. 59 N S(0)2 "IS (0)2 H3C

DR eHITYCHR. ¢ SEOWP @ontsining ., NeestdrgsNearbgn atoms, 1 to 4
heteroatom selected from a nitrogen atom, an oxygen atom
and a sulfur atom, and the like, (%) a C;.1¢ aralkyloxy
group, (xi) a Cg.14 aryl group, (xii) a Ci-s alkoxy group,
(xiii) a thiol group, (xiv) a Ci.¢ alkylthio group, {(xv) a
Cs.16 aralkylthio group, (xvi) a 5- to 8-membered aromatic
heterocyclyl-thio group containing, besides carbon atoms, 1
to 4 heterocatoms selected from a nitrogen atem, an oXygen
atom and a sulfur atom, (xvii) a C;.¢ alkylsulfonyl group,
(xviii) a carbamoyl group, (xix) a mono- or di-Cig
alkylamino-thiocarbonyloxy group, (xx) a mono- or di-Ci
alkylcarbamoyl-thio group, (xxi) a nitro group, (xxii) a
carboxyl group, (xxiii) a C;.s alkoxy-carbonyl group, (xxXiv}
a C;.¢ alkyl-carbonyl group and the like can be mentioned.

In addition, when the partial structure of the
“spacer having 2 to 10 atoms” contains -CH,;-CH;-, the -CH:-
CH;- may be replaced by a double bond or a triple bond.

Moreover, the substituents of the “spacer having 2 to
10 atomg” are coptionally bonded to each other to form a

ring {(a C;., cycloalkane {(cyclopropane, cyclobutane,
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O Yis preferably a spacer having 2 to 7 atons and
optionally having substituent(s), nore preferably a
spacer having 2 to 6 atons and optionally having
substituent(s). s Y is further nore preferably the
above-nentioned preferable spacer wherein the
substituents are optionally bonded to each other to
forma ring, or a spacer shown below. - (CH2) 30-, -S

cgtm%ag;caggs c@Ha)oh:é&ane— S C(@ﬂ)l)hél@tane 0 (£H2).,20rere
%& SREi: cH?PhthﬁllLené( &5 c\HZ)as % Q) @am%?‘%jr%ﬁ BRB:

8f om&t O~ Nelt¥ rbsyRakt iceH @ty iy efl@ésabchs/s ac&pBeAr atoms, 1 to
shown below. - (CH2) 30-, -S (CH2) 20-, -S (CH2) 30-
‘brhe@(eﬁlﬁPmZ@e(}@)CteﬁS fgom thel Y Teper e?a‘?%‘&en?’édowgen atom

ihe EOEHMEﬁr b%o% Qﬁ?ﬁ%dﬁ%&fﬁ%ﬂné%kﬁah hecforadla O
R4 R3 wherein R R2 and R4 are

*é%*éhahl?ii)foﬁhh?@lh@@@n @tld?ﬁrl(chr)@ra tlv@%@@ﬁd?é%ﬁfan(u ii)
ﬁof%ﬁgglgEQUtho%% H@lchW3£ﬂ5¥r£ PHE. e%%) ) a Q'%roto 8-
gr oup, vi) a carb VII an al koxycar bonyl
yeobprept ropakity chavitrg ogublst | terpr {sing, besides carbon
atoms, 1 to 4 heteroatom selected from a nitrogen atom, an
oxygen atom and a sulfur atom (furan, thiophene, pyrrole,
oxazole, isoxazole, thiazole, isothiazole, imidazole,
pyrazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2,3-thiadiazole, 1,2,4-thiadiazcle,
1,3,4-thiadiazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, pyridine, pyridazine, pyrimidine, pyrazine,
triazine etc.) etc.). As a preferable spacer wherein the
substituents are optionally bonded to each other to form a

ring, those shown below can be mentioned.



15 (viii) an am no group optionally having
substituent(s), (ix) an alkyl group optionally having
substituent(s), (x) an al kenyl group optionally
havi ng substituent(s), (xi) an alkynyl group
optionally having substituentsgs), (xii) an aryl group
optionally having substituent(s), 20 (xiii) an al koxy
group optionally having substituent(s), (xiv) an

ar al kyl oxy grouyp=eptional |y havi ng
(xv) anjarylo NP optionally
sub 'tdQﬂt&s), X¥1)a thio Uy

al kylthio g %up optional | y haviing '
iI.~l) an aral kylthio group ional ly having 61
stitG@lnt (s), (xix) a 5MHi#0 8- rielipered aromatic
heterocyclyl -thio group containing, besides carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atom an oxygen 5 atomand a sulfur atom (xx)
0- or SdDyal car yl-thio gro XX )
hﬁonyr/gftﬁb/g%??onally hanﬁSéO@%bstl
{i aryl sul fonyl group optionally having
substitugnt(s), (xxiii) an aral kyl sul fonyl group
opti l'y having substituent(s), (xxiv) a carbanoyl
group optionally having substituent(s), 15 (xxv) a
nono- or di-alkyIanino-thiocarbonylo%%_gLpr, (xxvi)
a 5- to 8-nkenbered non-aromatic heterocyclN c group

contai ni ngj besinles- carbon ato No 4 MNeteroatons
sergi?jg/fhon1g/nitrogen atom a quNL_a{bn1 and an

oxygen lat om— or
0 O

Y ig preferably a spacer having 2 to 7 atoms and

optionally having substituent{g), more preferably a spacer

having 2 to 6 atomg and optiocnally having substituent(s).
Y is further more preferably the above-mentioned

preferable spacer wherein the substituents are optionally

bonded to each other to form a ring, or a spacer shown

below.

- {(CHy) 30-, -S(CHy)30-, -S(CH;)3;0-, -S(CHz)40-, =-O(CHz)20-, -
C(CHy) 30, -CH,OCH,~, = (CHy),-C(0)-NH-, -C{0O)-NH-CH,~, -NH-
C(0) - {CHz)3-C-, -CHz-C(0Q)-NH-CH,- or -C(O)-NH-

Y is particularly preferably a spacer shown below.
- (CH2) 30-, -S(CHz}20~-, -S5(CHz)30- oxr -O(CHz),0~
(4)
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20 (xxvii) a 5- to 8-menbered aromatic heterocyclic
group containing, besides carbon atons, 1 to 4

het eroatons selected froma nitrogen atom a sulfur
atom and an oxygen atom a group represented by the
formmla O RBRS 7 ~ 25 N6? wherein R5 and R6 are
each (i) a hydrogen atom ii) a halogen atom 30
(|||) a cyano group, 62 (iv) a hydroxy group, (v) a

a.carhoxy. (vii) an
0 RERYEaPBBRSE BB Pt Ton ATy R ng s
uent(s), (viii) an amno group optionally
substituent(s), (ix) an alkyl group optionally
gubstituent(s), (x) an al kenyl group
'y having substituent(s), (xi) an alkynyl
group optionally having substituent(s), 10 (xii) an
lSa@ygr@ﬂéuﬁe@§@|S@ﬁlé|qcy Mhavilify SUBBEituent (s), (xiii)
oup optionally having substituent(s),
alkyloxy group optionally having
XVv) an aryloxy group optionally
t(s), 15 (xvi) a thiol group, (xvii)
group optionally having substituent(s),

wherein

rY, Rz, ®r* and R? are each
{i) a hydrogen atom,
(ii) & halogen atom,
(iii) a cyano group,
(iv) a hydroxy group,
(v) a nitro group,
(vi) a carboxyl group,
(vii) an alkoxycarbonyl group optionally having
substituent{s},
viii) an amino group optionally having substituent(s),
ix) an alkyl group optionally having substituent(s),

i
x) an alkenyl group optionally having substituent(s),

{
{
{
(xi} an alkynyl group opticnally having substituent(s),
{xii) an aryl group optionally having substituent(s),
(xiii) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent{s),

(xv) an aryloxy group optionally having substituent(s),
(xvi) & thiol group,

(xvii) an alkylthio group optionally having
substituent(s),

(xviii) an aralkylthio group opticnally having
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(xviii) an aral kylthio group optionally having
substituent(s), 20 (xix) a 5- to 8-nenbered aronatic
het erocycl yl -thio group containing, besides carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atom an oxygen atom and a6§ulfur atom (xx) a nono-
or di-al kyl carbanoyl -thi o group 25 (xxi) an

al kyl sul fonyl group optionally having substituent(s),
(xxii) .an aryl sul fonyl group optionally having
sﬁBéF%ﬁuéﬁ?%%#ﬁ’(xxiii) an aral kyl sul fonyl group
opkiianald y-hawd riy-ndbstdbst & tueat (s) hefrxioeycdyl-thio
car banoyl qgroup optionally hayi substityent(s),
(507 Pa GG B i D%t kYT ank REECRi BESFBonyl 6%y g oup,
( X%¥ie)cathmd o S-dmrher efonon- aLeratee heber, oaycld:x G
group containing, besides carbon atons, 1 to 4
héferoalshe s8ldcdted¥9Bm a nitrogen atom a sul fur

atomy anchAHb -0 gedy -3l Oy 1 88 rhX XYkl ) ta 1% gr@up,
8- menbered aromati c heterocyclic group_ _5 containing,
bégKrdes acarddfy et ohEonyl t 9T dURePEF 681 6AE Y $éVedt%ed

f Lap-@ 1}, 100 atom a sulfur atomand an oxygen
atonﬁ 5T a gr%ﬂd represented by the fornrula OR8 | N

NV KxiR7 20 whetlsnl Rnahdg R8uar epéachalliy) ha wydr ogen
aggggtituent(s),

(xx111) an aralkylsulfonyl group optionally having
substituent (s),

(xxiv) a carbamoyl group optionally having
substituent {(s8),

(xxv) a mono- or di-alkylamino-thiccarbonyloxy group,
(xxvi) a 5- to 8-membered non-—arcmatic heterocyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

(xxvii}) a 5- to 8-membered aromatic hetexccyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms

selected from a nitrogen atom, a sulfur atom and an

oxygen atom,

a group represented by the formula

O RS
HN
| \ R®
\\N S
wherein

R® and R® are each
(i) a hydrogen atom,
(ii) a halogen atom,

{iii) a cvyanoc group,
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(ii) a halogen atom (iii) a cyano group, 15 (iv) a

hydr oxy
group, (

group, (v) a nitro group, (vi) a carboxyl
vii) an al koxycarbonyl group optionally having

substituent(s), 20 (viii) an am no group optionally
havi ng substituent(s), (ix);an alkyl group optionally
havi ng substituent(s), (x) an al kenyl group

opti onal

l'y having substituent(s), (xi) an al kynyl

avl

gr aup, qytﬁgﬁg%%g ﬁgghﬁg substituent(s), (xii) an aryl

group opti

g substituent(s), 25 (xiii) an

al koxya groupoopteopal | y havi ng substituent(s), (xiv)
arﬁlkyloxyog§9ugroptionally havi ng substituent(s),

en Al

aryi %y’ gr oup "6pti onal Iy havi ng

supstit uemt £ 5kox6darbruy)l @ rivhipolopgricups L (xvid Y iamn

Al

0 gro optionally having substituent(s),
Eﬁg%Fggkylthio group optionally having s

supstityuent (ShinbXgxpud dpthierd-imnerectharomsstctuent (s),
het erocyclyl -thio group containing, besides carbon
at Ong, A t®l kYL herBRBaPsie 86 dat diF it ST t 1 bgent (5)

atom a0 %35)(81?21' ateubang ta csd W g 20k XX) t@ent (s),
i -al ky

nono- or
al #1 s u

carbamoyl -t hi o group, (xxi) an
# onykyar buprepri eRaiion MR v Sifhst i eeht gt (s) .

g Xgu'j)) an, a%;li%;&gg}sl( Qg%&%aqw naH g @b §8; £ uent (s) ,

ubstituent

opt+# onal
{x1iv}
substi
{xv) a
(xvi)

(xvii)

i1i) an aral kylsul fonyl group
| ynhavkngy subspi twdritqrs)lly having substituent (s),

an aralkyloxy group optionally having
tuent (s),
n aryloxy group optionally having substituent(s),
a thiol group,
an alkylthio group optionally having

substituent (s},

(xviii

substi

(xix)

group

) an aralkylthio group optionally having
tuent{s}),
a 5- to 8-membered aromatic heterocyclyl-thio

containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, an oxygen

atom a

nd a sulfur atom,

(xx} a mono- or di-alkylcarbamoyl-thio group,

(xxi)

substi
{xxii}
substi
{xxiil
substi
(xx1v)
substi
(xxv)

(xxvi)

an alkylsulfonyl group optionally having
tuent(s),

an arylsulfonyl group optionally having
tuent{s),

) an aralkylsulfonyl group opticnally having
tuent (s),

a carbamovyl group opticnally having
tuent (s),

a mono- or di-alkylamino-thiocarbonyloxy group,

a 5~ to 8-membered non-aromatic heterocyclic
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(xxiv) a carbanoyl group optionally having
substituent(s), (xxv) a nono- or

di - al kyl am no-t hi ocar bonyl oxy group, 20 (xxvi) a 5-

to 8-nmenbered non-aromatic heterocyclic group
contai ni ng, besides carbon gtoms, 1 to 4 heteroatons

sel ected froma nitrogen atom a sulfur atom and an
oxygen atom or (xxvii) a 5- to 8-nenbered aromatic

h C 1+C, O+ al.nj IL.descarbgn

o A e LT P e a nit ager
abheme raaguinfaurs caltor eah df aem  axygenocaeomatAag, t de sgrldupy atom
represented by the fornula B 30 a group represented
b?gghgnfé?; E%légﬁﬁb Ria R3a HN wherein R3a and Rda
arlexeddh o i9- adydirogere atonmprembkiiy ashakogen ldtomroup

(iii1) a_cyano .grou (iv), an apmno gro pti onal

S T R i Fex R A S R
havileg tsubstidment{s)ro®sn &vbh,an abkexy groewpand an
optionally having substituent(s), 10 a group

r EFFESENte Py e fornmula O Réa Rsa S N wherein

a BPaupnd-Béasan@cRAeR the formula

wherein

R’ and R® are each

i_l
E_J.

} a halcogen atom,

i} a hydrogen atom,
iii) a cyano group,
iv) a hydroxy group,
v) a nitro group,

{
{
{
(
(
{(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent (s),

(viii) an amino group optionally having substituent (s},
(ix) an alkyl group optionally having substituent(s),
(x) an alkenyl group optionally having substituent (s),
{x1i) an alkynyl group optionally having substituenﬁ{s),
(xii) an aryl group optionally having substituent(s),
(xiii1) an alkoxy group opticnally having substituent(s),
(xiv) an aralkyloxy group optiocnally having
substituent (s},

(xv) an aryloxy group optionally having substituent (s},



(i) a hydrogen atom 15 (ii) an al kyl group optionally
havi ng substituent(s), (iii) a cyano group, (iv) a
hal ogen atom (v) an aryl group optionally having
substituent(s), or (vi) a 5- to 8-nmenbered aronmatic
het erocyclic group 20 contai4¥d ng, besi des carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atom a sulfur atomand an oxygen atom and a group
rebﬂésbnie@hbyltEEOﬂQvnula ORBa N HN-" NZN 7 25

6 an_al k opt.i onal
ha@%ﬁ%psu st|? ?s )group F%t) %B_ IChop]tr}(%)ngtlly
hmb@tsubsmttaem(s) are preferable O these a
group. represente s formu "N 7N

B PR TE S i EhRS arsgeR QMo 1 4 mahen
5 znsnnsmiﬁména {sgyano group (|v) an am no group, (v) a
Cl 6 k group, 10 or acC 6 alkoxy group and
R4€8<%>§ %/)Ja E&?d?oa‘éﬁbaﬁaﬁ] aﬁ@im)atal% I SO L (ih 19
a gy abkyhigreyp eptiaral by hav NG HKL7 1164 4

aral kyl oxy group optionally having substltuent(s)
S&qgﬂgﬁp?Q%@1§g ected from a nitrogen atom, an oxygen

atom and a sulfur atom,
10 (xx} & mono- or di~alkylcarbamoyl-thio group,
(xxi} an alkylsulfonyl group optionally having
substituent{s},
{xx1i} an arylsulfonyl group optionally having
substituent (s},
is5 (xxiii} an aralkylsulfonyl group optionally having
substituent (s},
(xxiv) a carbamoyl group optionally having
substituent (s},
(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
20 (xxvi) a 5- to 8-membered non-aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or
(xxvii) a 5- to B-membered aromatic heterocyclic group
25 containing, besides carbon atoms, 1 to 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an
OoXygen atom.

As the group represented by the formula

r

30 & group represented by the formula



a Cl1_6 al koxy-carbonyl group and (b) a carboxyl group,
1s (iv) a C7_16 aral kylam no group optionally having a
triazol yl oxy-Cl_6 al koxy group, or (v) a Cl_6 al koxy
group optionally having a C6_14 aryl group optionally
havi ng substituent(s) selectgad from(a) a Cl_6 al koxy-
carbonyl group and (b) a carboxyl group, 20 a group
represented by the formula O R6b Rsb N wherein Rsb
is{i) &%ydrogen atom or (ii) a ClL_6 al kyl group;
and 2 6b is,(i) a hydrogen atom (ii) a cyano

i iik"a hal ogen atom 67 (iv) a C6_24 aryl
onal | y having substituent(s) selected from
youp, a halogen atom a Cl 6 al kyl group, a
L Ooxy group, a carboxyl group, a C1_6

alk@xyciat bonyl group and a C6_14 aryl group, s (v) a
Cl.6 al kyl ,group optionally having substituent(s)

sél ectdd Rromye)eacicy 14 aral kyl oxy group optional |y
hqqhn%¢%§gﬁgb@ﬁk9gg&§rbonyl group or a carboxyl group
and (b) & cyano group, or (vi) a 5-nenbered aromatic
hetidriocydid koggoupteont ai ni ng, 10 besi des carbon
agqq%)igt §h§e%§58§}ons selected froma nitrogen
atom ‘a sulfur atomanhd an oxygen atom and a group

r dpresent edubyo tdeotor opt don Ol RbhEMiNgNsubshereiaht (s),

(v} an alkyl group optionally having substituent{s), or

%

(vi) an alkoxy group optionally having substituent(s),

10 a group represented by the formula

O RGa
HN
I \\ RSa
\\N S
wherein

R°® and R®® are each
(i) a hydrogen atom,

15 (ii) an alkyl group optionally having substituent{s),
(iii) a cyano group,
{iv) a halogen atom,
(v) an aryl group optionally having substituent(s), or
(vi) a 5- to 8-membered aromatic heterccyclic group

20 containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom, and

a group represented by the formula

25 wherein



is RBbis a Cl_6 alkyl group optionally having a

C6_14 aryl oxy group optionally having substituent(s)

selected from(a) a Cl_6 al koxy-carbonyl group and

(b) a carboxyl group, are particularly preferable.

Especially, a group 20 repggsented by the formula O

Roc Ric \Nwherein Ricis (i) a hydrogen atom (ii)

a hal ogen atom (iii) a cyano group, (iv) an am no

greup; s (v) a Cl1_6 alkyl group, 25 or (vi) a Cl1_6

al koxy group; and Roc is (i) a hydrogen atom (ii) a

hdlidgem atidml (d1d4Yp aopCronsl ayahkylagi agbgitdgpent (s), ox

opt.i.qonal.l y. havi ng. | az L QXY+ : Y <group,

on TR s Aichsy b B S s Ar S s g o
ar&bptérfamryblgr.oupfopthearal |y ghavip ngeareaehbsyl byr dop,

: fod gﬁoup represented by the fornula O Sc RR5c s

° °WiErEin R is (i) a hydrogen atom or (ii) a C_6

al kyl gr®p; and Réc is (i) a hydrogen atom 10 (ii)
14 group optionally having substituent(s)

M a cyano group, a hal ogen atom a Cl 6

H a Cl1 6 al koxy group, a carboxyl group, a
gxycar bonyl group and a C6_14 aryl group,
(N 1 6 al kyl group optionally having

sq@&%&£&§nf(s) is selected from(a) a G,-14
ar al kyl oxy group optionally

R’ is (1) a hydrogen atom, (ii} a halogen atom, (iii) a

cyano group, {iv) an amino group, (v) a Ci-s alkyl group,
10 or {(vi) a Ci-¢ alkoxy group; and
R*® is (i) a hydrogen atom, {(ii) a halogen atom, (iii} a

Ci-¢ alkyl group optiocnally having a Cy.i¢ aralkyloxy
group optionally having substituent(s) selected from (a)
a Ci.g alkoxy-carbonyl group and (b) a carboxyl group,

15 {iv) a Cy-1¢ aralkylamino group optionally having a
triazolyloxy-Ci.g alkoxy group, or (v) a Ci-g alkoxny
group optionally having a Ce-14 aryl group optionally
having substituent (s) selected from (a) a Ci-s alkoxy-
carbonyl group and {(b) a carboxyl group,

20 & group represented by the formula

O Rﬁb
HN
|\ R2P
R
N S
whereln

R°® is (i) a hydrogen atom, or (ii) a Ci-¢ alkyl group;
and
25 R® is
(i) a hydrogen atom,
(1i) a cyano group,

(iii} a halogen atom,
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having a Cl1_6 al koxycarbonyl group or a carboxyl group

and (b) a cyano group, or (iv) a 5-nenbered aromatic

het erocyclic group containing, besides carbon atons,

1 to 4 heteroatons selected froma 20 nitrogen atom

a sul fur atom and an oxygen &t om and a group

represented by the formula ORsc | HNC/ NN

mherein RSC is a Cl1_6 al kyl group optionally having a
Celitg) 25 %ﬁyJquybr@M@u@p®bbnamaylpambngng substituent (s)

uent selected from( )
a%%§§§ é%?bényT 9roup"and eBY a c&?&&ﬁﬁ” arBup,® 6g-¢ alkyl
mgxqugﬁexabﬂe aP&okpeg babOQGHCQEQmXﬁﬂﬂgﬂgupfzé BR3¢
O RP ROa R6a Ri b_Rob R6n Ri ¢ Roc
%W?ﬁﬁ??@y a@ﬁﬁ?paaEHIBrFﬁé4a§6ﬁ% 4TBF8m ne at om
@ﬂaﬂiHgdhn@lﬁppn@5o§§nopﬁlﬁﬁﬁﬁﬂ n%@v&ﬂ%téﬁ%stltuent( )
aI oxycar bonyl ?roup optlonallz avi ng
et far &R ORe, awsl RhoxmsgrRep RpLiR8ALLlY
Rﬁ%dﬁn&%@WﬁbQ 5&k§x2£595¥n Qfeeeﬁg %&O%Pd% H%x 1 group
met hoxycar bonyl oxycar bony ropoxycar Q’
[ é@xyt&ﬂﬁﬁwylgfqubuP@xycarbonyl
[ ut oxygr honyl X et c.
oqQ?bng{I aV|nge%u §?gg%§t§§?ggg@ Car Qq%? containing,
Adﬁﬁﬂﬂ%&@omfatﬁmsbenomanénheoaedat@hMybayamﬂmd from a

?1' R b O Yot Rk, SR BPORED, G B 1 on,  and

a QEQUpome@reb@n&edlhy ﬁﬁﬁrﬁbﬁmmu$ optional ly having

suw§t|tu g{s)" for R, R, R3, R4, R5, R6, R7, RS,
?g for exanple, (i) an am no group

L

wherein

R®® is a Ci.g alkyl group optionally having a Cg 14
aryloxy group optionally having substituent(s) selected
from (a) a Ci¢ alkoxy-carbonyl group and (b) a carboxyl

group,

are particularly preferable. Especially, a group

represented by the formula

HN

o R%®
R3C
N
N
wherein
R’ is (i) a hydrogen atom, {ii) a halogen atom, {(iii) a
cyano group, (iv} an amino group, (v} & Cj-¢ alkyl group,

or (vi) a Cj_¢ alkoxy group; and
R is (i) a hydrogen atom, (ii) a halecgen atom, (iii) a
Cy.16 aralkylamino group optionally having a

triazolyloxy~Ci.s alkoxy group, or (iv) a Ci-¢ alkoxy



(S]]

(ii) a nono- or di-Cl_6 alkylamno group (e.qg.,
nmet hyl am no, et hyl am no, propylam no, dinethylam no,
di et hyl am no, 20 di propylamno etc.), (iii) a C3_7
cycl oal kyl am no group (e.g., cyclopropyl am no,
cycl obutyl am no, cycl opentylgm no, cycl ohexyl am no,
cycl oheptylamno etc.), (iv) a C6_14 arylam no group
(e.g., phenylam no, 1- 25 naphthyl am no,
2-Haphy dam no 8§ Chaméej) acCY 1&@1 al kyhpanhbne cghLauR
(€.9g., benzylam no etc. (vi
alwl—f@raoomﬁﬂamhb @r@u}p (e. g met hyl car bonyl ani no,
R gg_ﬂgyl car, %ré%le%rp yQ.DYng bpnyl amino etc.), 30
Vii _ cyc car onyT am no group (e.g.,
cycd opro ccar bonyl am no, cycl obutyl carbonyl am no,
| car bonyl am no, cycl ohexyl carbonyl am no
iii) a C6_14 aryl-carbonylam no group (e.g.,
onylamno etc.), 70 (ix) a Cr_16
| am no group (e.g.,
onﬁ%m’ no etc.), (x) a Cl_6
onyl ani no group (e.g., nethylsulfonyl ani no,
et hyl sul fonylanmino etc.) 5 (xi) a C3_7
cy81sF8 Y| - sul f onyl ani no group (e.g.,
cyckopgopyl syl fonyla@nna.: &y clabutylsul fenyl ampe, group;
cycl opent yl sul f onyl am no, cycl ohexyl sul f onyl am no
etaélo) (xii) a C6_14 aryl-sul fonylam no group (e.g.,
aylfsul fonylamno etc.), 10 (xiii) a C7_6
ar al kyl - sul fonyl am no group (e.g.,
benzylas Ul fdmnydam aocwtc. ), (xiv) a ClL_6

al kaxy-_carbony| a grou .
AL AT U A T Uk 1Ry AT abhy) BATABS substituent (s)
prsedaeaicad biryth ami agaebcg)roups @X%)al@g@l Atom, a Ci-g 2lkyl
C%ﬁkﬁ%LKXQQ§X;C§{982¥|Sghﬂg,grou%rgoé%I group, a Ci-s

alkoxycarbonyl group and a Cg.4 aryl group,

{1iii) a Ci-s alkyl group optionally having substituent(s)
selected from {a} a Cj.14 aralkyloxy group optilonally
having a Ci.¢ alkoxycarbonyl group or a carboxyl group
and (b} a cyano group, or

(iv) a S5-membered aromatic heterocyclic group containing,
besides carbon atoms, 1 tc 4 heteroatoms selected from a
nitrogen atom, a sulfur atom and an oxygen atom, and

a group represented by the formula

O FBC
HN ’ N\N
//J*§N /
wherein

R% 15 a Ci-g alkyl group opticnally having a Cg.aa
aryloxy group optionally having substituent(s) selected
from {(a) a Ci.¢ alkoxy-carbonyl group and (b) a carboxyl

group,
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cycl opropyl oxycar bonyl am no,

cycl obut yl oxycar bonyl am no,

cycl opent yl oxycar bonyl am no,

cycl ohexyl oxycarbonylamno etc.), (xvi) a C6_14

aryl oxy-carbonyl am no group.ge.g., 20

phenyl oxycar bonyl am no etc.), (xvii) a C7_16

ar al kyl oxy- car bonyl am no group (e.qg.,

e r.oonyl ami no etc.), (xviii) an ureido group,

ar‘%xﬁ%&g%‘%ﬁo@: or di-CL 6 al kyl -ureido gr oup (e.9., 25

netkhy| urei Yoz levhyl atemdo fodi Met hff urdfdok’, R, R°, R, R,
sdi et:hyl utei de. el . ) exX),a8 Clac, Lycloalkyl -urejdo .
R gr up’(%.g.%‘cyiéoprgpyld$erg§,' é?clbbu%quféitﬁféE”ne
ateire. p, chaxiring Goold ar Wramigidoigsoupndeag. iodine atom

henylurei.do etc.), 30 (xxii) a 07.16 aral kyl-ureido

CagrgﬁmeEFQQPegenzylureido etc.) and the |ike can be

mentiaonede Theko&dcibbanahkyhramon@paroud'l wpidonadl y

has substituent(s), ,and,as_the , sulstituents, a s, aa
subpfasBEGILdRy- CL9% & koRy: gRoupt and th& ti Rer 78+ dan Be R v

AENt Loned., A e y1al r opthonabkycharchg,
2 sUbstituegtSs)" or€§¥hﬂg %%Rﬁdf RS R6 % R8 Bg R4z
et R5RY CRER 081y 1Rz PIr@IP Conivp! e Cll_%ommwxgﬁéagopéﬁlg. :

L L, 4l f%tz«yc: 2 LISORY PPYE o - PULYL oL SQRUIVL
buEECQ%EF$?%9¥értgghtyC?qbenty , ﬁex@f etc.?xgptionapﬁy
ethavi ngtsebstliltyudmtis)e selletticdudnohs) (2)malhal 6gerhe

tom(e.q., .a fluorine .ator c A
Su%?gg%égngﬁgﬁ %ﬁfﬁ%%ﬁﬁ%‘a g%éki€§g% cgéﬁgggbéﬁg? 1o
opt3pralhydhaxyngr cumst (#A)ere (X of gr kb, RY5)R’a &6y npf, R°,
R79rﬁﬂpﬁﬁag6&“ﬁnfgg1gg g&gu%an be mentioned.

1"

As the “amino group optionally having substituent (s)

for R', R?, R?®, RY R® R% R’

, R¥, R’ or rR'®, for example,
(i) an amino group,

(ii) a mono- or di-Cj.s alkylamino group (e.g., methylamino,
ethylamino, propylamino, dimethylaminec, diethylamino,
dipropvlamino etc.j},

(iii) a Ci.7 cycloalkylaminc group (e.g., cyclopropylamino,
cyclobutylamino, cyclopentylamino, cyclchexylamino,
cycloheptylamino etc.),

(iv) a Cg-1z arylamino group (e.g., phenylamino, i-
naphthylamino, 2-naphthylamino etc.),

(v} a Cy-15 aralkyl-amino group (e.g., benzylamino etc.),
(vi) a Ci-s alkyl-carbonylamino group {(e.g.,
methylcarbonylamino, ethylcarbonylamino,
propylcarbonylaminoe etc.),

(vii}) a Cs.9y cycloalkyl-carbonylaminoe group (e.g.,
cyclopropylcarbonylamino, cyclobutylcarbonylamino,
cyclopentylcarbonylamino, cyclohexylcarbonylamino etc.),
{viii) a Cg-1a arvli-carbonylamino group {e.g.,

phenylcarbonylamine etc.),
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(7) a nono- or di-Cl_6 al kylamno group (e.g.,

nmet hyl am no, 15 et hyl am no, propyl am no,

di met hyl am no, diethylam no, dipropylamno etc.), (8)
a nono- or di-C3_1 cycloal kyl -am no group (e.g.,

cycl opropyl am no, cycl obutyl-am no, dicyclopropylam no,
di cycl obutylam no etc.), 20 (9) a nono- or di-C6_14
aryl -am no group (e.g., phenylam no, dlphenylan1no

1%‘4 c a) ’c7(%5 o 7% 1MNQc 0 H y el 18, a5 ab Ky xémgno group

enzyl am no, di benzyl am ndo etc. 11) a C1_6
b%ﬂﬂaﬁg&&h&&xﬁ%@%ﬂﬁrﬁﬂ@rbup (e.q. 25

t.hoxyc I c m_no
PEhosyca byl A R pLORCRC IO QTN
mquhxisukﬁﬂdmdaﬂfnmylet@ybpyﬁTonyé@mn@pythbUtyI,

obut sec-b ent yl | etc.),
( %1%§F%$L${§ y?u%%gu %mln% %ﬁ%ﬁy% ééﬂopyny?
cgﬂﬂb@nopjﬂé@lEbd¥1&mﬁmkﬁnyyc@bbumy@eugfomﬁﬂummﬁq,

e sy danlns, Craapheeiyl toderamayi See

(0. )a flﬁq) a@ y36.5 b4 Ayl gl 8P L 8uP. {ephenyl,
1-nap hHé{ 2 72 naphthyl etc.) optionally having (a)
Phe el B la] WHidARI Horg T C- group (e.g., methoxycar bonyl

(:8LROX YL AT DONW 2 1 RIORAXYEES p@ﬁ(krst?rbhgr (€b); .2
car boxyl group, (17) a C7_16 aral kyl group (e. g ,

bepgenyAfuldteiylaptionatty) »s having (a) a C1_6
B oo M 2Bk Endu it ERGE ROy
aﬂhdxmqﬂermxkﬁmxd@a attexgcakrkoxy lgréup (e. g.

o S OB by e L bt - but oy 10 etc.y (19) a
(x€3_4A G%C’v oz Kb okyy ho pupcaebgny leychopromuoxys . g -
cyclopropyloxycarbonylaminoe, cyclobutyloxycarbonylamino,
cyclopentyloxycarbonylamino, cyclohexyloxycarbonylamino
etc.),

(xvi) a Cg.1z aryloxy-carbonylamino group (e.g.,

phenyloxycarbonylamino etc.),

(xvii} a Cq.15 aralkyloxy-carbonylamino group {(e.g.,

benzyloxycarboenylamino etc.),

(xviii) an ureido group,

(xix) a mono- or di-Ci-g alkyl-ureido group (e.g.,

methylureido, ethylureido, dimethylureido, diethylureido

etc.)

(xx) a Ci3-7 cycloalkyl-ureido group (e.g., cyclopropylureido,

cyclobutylureido etc.),

(xxi} a Cg-14 aryl-ureido group {e.g., phenylureido etc.},
(xxii) a Cy.15 aralkyl-ureido group (e.g., benzylureido
etc.)

and the like can be mentioned. The “Cy.:5 aralkylamino

group” optionally has substituent(s), and as the

substituents, a triazolyloxy-C;.¢ alkoxy group and the like
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cycl obutyloxy etc.), (20) a C6_14 aryloxy group (e.qg.,

phenyl oxy etc.) optionally having (a) a CL.6

al koxycar bonyl group (e.g., is nethoxycarbonyl,

et hoxycar bonyl, propoxycarbonyl etc.) or (b) a

carboxyl group, (21) a C7_l16jaral kyl oxy group (e.g.,

benzyl oxy etc.) optionally having (a) a CL.6

al koxycar bonyl group (e.g., nethoxycarbonyl,
cafthoxyeat-benyl;,. propoxycarbonyl etc.) or 20 (b) a

car boxyl group, (22) a carquyllﬁroup,‘(ZS) a Cl_6

al kokg - el b‘c‘mgkygr eapupPe oF.t i ometHox yedtigghytubstituent (s)
fogtﬁo%y$angqy@ﬁ,pgapogycqp@oqyk gpg.hﬁa§2§}aaggs_gr RS2,

cycl oal Kyl'oxy-car bonhyl ‘grodp (é.g.," 25
focyekeprdpyl exyeas kdnsyt] eycbpbueyboxywatbyiyl sdétte/), propyl,
. (25).. .a,Cr. 1 ral.kyl. oxy-.carbonyl group o] .
15%8522%"’ %ky?&%ggﬁyl*%)tbél?(t)}fl 1 2%3" aﬁ‘bts-‘iga 5‘%% ORI EAr b L
hegroupite)goptphenylloxycarhonysubet ctyen80s{ 28p lacChdb from

| ky| - car bonyl group (e.q., th.IcarEonyI .

(18 fyheSpiaty el oyt dorbl TR LN 98] & eglgrine atom,
a BYehoakkyhkogar enylcgnoumpdeng, . cycl opropyl carbonyl

cycl obut yl carbonyl, cycl opentyl carbonyl ,
(Zty@| 6HexRyl &hdnyl etc.), 73 (29) a C6.14
(3?r¥|hiéEQQ@ybr%&@Hp (e.g., phenylcarbonyl etc.), (30)

a C7_16 aral Kyl -carbonyl group (e.g., benzyl carbonyl
(4ete. nrteg1prau®ar banoyl group, s (32) a thiocarbanoyl
(
(
(

i

‘bamoyl , et hyl car banmoyl ,
6pr epykranammylur, di met hyl car banoyl, di et hyl car banoyl ,

79'Qr%B%Egagga%ngLéﬂéileamino group (e.g., methylamino,

ethylamino, propylamino, dimethylamino, diethylamino,

rqu ) no- or di-Cl_6 al kyl-carbanmoyl group
S?egg??rgiétﬁgpc

dipropviamino etc.),

(8) a mono- or di-Cj.7 cycloalkyl-amino group (e.g.,
cyclopropylamino, cyclobutylamino, dicyclepropylamino,
dicyclobutylamino etc.},

(9) a mono- or di-Cgy14 aryl-amino group {(e.g., phenylamino,
diphenylaminoc etc.),

(10) a mono- or di-Cy-1¢ aralkyl-amino group {(e.g.,
benzylamino, dibenzylamino etc.),

{11) a Ci-¢ alkoxy-carbonylamino group (e.g.,
methoxycarbonylamino, ethoxycarbonylamino,
propoxycarbonylamino etc.),

(12) a Cy.g alkyl group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, iscbutyl, sec-butyl, tert-butyl, pentyl,
hexyl etc.),

(13} & Cz.¢ alkynyl group (e.g., ethynyl, propynyl etc.},
{14) a Cy.¢ alkenyl group (e.g., ethenyl, propenyl etc.},
{15) a C3.g cycloalkyl group {e.g., cyclopropyl, cyclocbutyl,
cyclopentyl, cyclohexyl etc.).,

(16) a Cg.1q aryl group (e.g., phenyl, l-naphthyl, 2Z-
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10 (34) a C3_7 cycl oal kyl -carbanoyl group (e.g.,

cycl opropyl car banoyl, cycl obutyl carbanoyl etc.), (35)

a C6.14 aryl -carbanoyl group (e.g., phenylcarbanoyl

etc.), (36) a nmono- or di-Cr7_16 aral kyl - car banoyl

group (e.g., 15 benzyl carbanmyl, dibenzyl carbanoyl

etc.), (37) a thiol group, (38) a C1 6 alkylthio group

(e.g., nethylthio, ethylthio, propylthio etc.), (39)
napk3hyicyekoal kyttikirea ldroumpendg. {acy£l opropykbhivearbonyl

20 cycl obutylthio etcj%, (40) a C6. 14 a%¥ltEio group
SYeUg. ' SpHeny MERINGTE YR 141) S BPE7 IBT 4PaY kyl t hi o

pQBEHRyEQ-}:%on erzH Hhigy etig) )a c4dAZdxfl Q%]:éup,

al kyl sul f ony %roup (e.g., nethylsul fonyl, i

(8 hyRs G hengFal By dpgEoubr dfyld -et @9nzyd5 §4d)) aorBignally

ngyelhoalkyl sul-f onyly :g%glg 1 ofYGhoprogyl sul fonyl,
cychgbdézléuk?€n§1}§{ yC g%%n yI%u%?%ng% gtc.), (44) a

mE6he8yarybsalyflonyt ygroup (eoy L . pheviydsutfohphyllietc.) or

pht hyl sul f onyl , 2-napht hyl sul fonyl etc.), 30 (45) a

(ﬁg_iscéFgP%y séFFEﬁVI group (e.g., benzyl sul fonyl

{BBL. }, C(46R1&ccy txrdBrpmefher ed metthaxpmaeiboxy, propoxy,

. het erocycl i roup .containing, besides carbon_atons,

1 3Ch RS hRy o HaDOTe LTI £ 1 2P S¥ Ggeh SA SRy

=8dl fur atom and an oxygen atom (e.g., pyrrolidinyl,
tetrahydrofuryl, 74 tetrahydrothienyl, piperidyl,

(33t réhéafvoﬁyfsﬁﬁﬂl,kﬂfﬁsﬂpmqw (e t%Hi ondY phEPFRYY 1oxY

cﬁ&P@EQ%ymM&ye%%{)q, (47) a 5- to 8-menbered aromatic
eterocycli € group containing, besides carbon atons,

(20t 024Chet ervat ong grosediced -fir mheani ¥ D gehc at opptacnally
UL B3O8, 800 o B, AP S8 (UYL ey
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl etc.) or
(b) a carboxyl group,

(21) a C;.14 aralkyloxy group (e.g., benzyloxy etc.)
optionally having (a) a Ci.¢ alkoxycarbonyl group (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl etc.) or
(b} a carboxyl group,

(22) a carboxyl group,

(23) & Ci.¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl etc.),

(24} a C;.4 cycloalkyloxy-carbonyl group {e.g.,
cyclopropyloxycarbonyl, cyclobutyloxycarbonyl etc.),

(25} a Cy.16 aralkyloxy-carbonyl group (e.g.,
benzyloxycarbonyl etc.),

(26) a Cg.14 aryloxy-carbonyl group {(e.g., phenyloxycarbonyl
etc. ),

{(27) a Ci.s alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl, propylcarbonyl etc.),

(28) a Ciz.g cycloalkyl-carbonyl group (e.g.,
cyclopropylcarbonyl, cyclobutylcarbenyl,
cyclopentylcarbonyl, cyclohexyicarbonyl etc.),
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t hi azol yl, isothiazolyl, imdazolyl, pyrazolyl, 1,2,3-
oxadi azol yl, 1,2, 4-oxadi azolyi, 1,3, 4-oxadi azol yl,
furazanyl, 1,2, 3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,3,4 io thiadiazolyl, 1,2,3-triazolyl,

1,2,4-triazolyl, tetrazolyl, .pyridyl, pyridazinyl,
pyri mdinyl, pyrazinyl, tr|a2|nyl etc.), (48) an
ureido group, (49) a C,_6 al kylureido group (e.g.,

WQQUYEUég qoarylSCﬁ%B%EQEGQQQuppr%p§|Urﬁh@ﬁy@k%rboﬁ?@ etc,

) ~ cycl oal kyl - ureido group
c@& opr Spylsursnr eyl - egrhebnt yooea dbe eI c, Joermacarbonyl
aaryl-ureido group (e.g., phenylureido, 1-
naphthylureldo 2-naphthylureido etc.), 20 (52) a
G?li6aaﬂaﬁkﬁmﬂuﬂe9§@ugnoup (e.g., benzylureido etc.)

nd,the. oned. As the "al kenyl group
gptlona kl%%§5ﬁﬁgo su%§g& tent(s)" for R, R2, R3, R4,

R53)R6, mRR:cor oR6giaCC2 lea&kenybagopbpgteug evgnyl

I ny| al | ropen
e e R S T e e S AT
ﬁlwﬁhyvlbabbaenyk ﬁiﬂehhybaﬁbbmbghyldlpropylcarbamoyl
%Ege%hyl-z-butenyl, 1- pentenyl, 2-pentenyl,

pentenyl, 4- pentenyl, 4-nethyl-3-pentenyl,
I3hexen¢bw 2vhexenitl ] - Barhemepylgréupexenyl 5- hexenyl

EhE beRB P08k bhaoY, " LaUPTI eI R St o

gBBMpaonglgwyy-dfmzvbanga}sut@ﬁoapjem .(gs.)," pHeaty IRE r3zhdd
Rﬁ RS R6 R Re R3a Rda R5a or R6a can be nentioned. As
the- al kynyl group optionally having 75 substituent

(s¥)"af@enBd, oR2di RB,y.; R r RSy IRGza ey IR rcu L2 b g . ,
S b SR8y bat Shyr s Eveyagetl Eaamynyt b
23penkyoNt ol 3group,

(38) a Ci.s alkylthio group (e.g., methylthio, ethylthio,
propylithioc ete.),

(32} a Ci.y cycloalkylthioc group (e.g., cyclopropylthio,
c¢yclobutyithio etc.),

(40) a Cg-12 arylthio group (e.g., phenylthic etc.),

{41) a Cs.36 aralkylthio group (e.g., benzylthio etc.)},
(42) a Ci.¢ alkylsulfonyl group f{(e.g., methylsulfonyl,
ethylisulfonyl, propylsulfonyl etc.),

(43) a Ci.s cycloalkylsulfonyl group (e.g.,
cyclopreopylsulfonyl, cyclobutyleulfonyl,
cyclopentylsulfonyl etc.},

(44) a Cg.14 arylsulfenyl group {(e.g., phenylsulfonyl, 1-
naphthylsulfonyl, 2-naphthylsulfonyl etc.),

(45) a Cy.15 aralkylsulfonyl group (e.g., benzylsulfonyl
etc.),

(46) a 5- to B-membered non-aromatic heterocyclic group

containing, besides carbon atoms, 1 to 4 heterocatoms

selected from a nitrogen atom, a sulfur atom and an oxygen

atom (e.g., pyrrolidinyl, tetrahydrofuryl,
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pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl,
4 5 hexynyl, 5-hexynyl etc.) optionally having
substituent(s) simlar to the substituent(s) of the
above-nentioned "al kyl group optionally having
substituent(s)" for RlL, R2, 7R3, R4, Rs R6 R7 Ra R3a
Rda, RSa or R6a, can be nentioned. As the "aryl group
optionally having substituent(s)" 10 for Rl, R, R3,
teﬁmahﬁs;oﬁﬁieﬁy;,Rald%nidyl}%ﬁetﬁamﬁdﬂdparahylgroup

mo S PuhaPRy HaoHy SUDS Dent G ST PR FoCt he

(43ubst5t~ueat Gs)neﬁlfoetrhaei Qi&jh%ﬂ'tﬁi‘ltrh@tn@ﬂo abkyk group
IIEgtlonally havi ng substituent(s)” for R, RZ R3 R4 Rs
COREALIRIPT /" RESRESSRAZTRDY G-, tdr®bdé HBREFEAEETNS As

seldeccal koxy dr aup roRfdonaldy, havd ngr, subsbint HEAt 68) oxygen
for RI, R2, R3, R4, Rs, R6, R7, Re, R3a or Rda,

a
atemn éeaﬁkox§ugﬁéupt@éﬁfylﬂnﬁxﬁﬁQAthh@&@ZObyépoxyoxazolyl

thié%’[gpoxxso*eHE%&)ézyllsothQ%&’ o BEL; B OXYn1 v » 2 3-
tert-Dbutox 20 pentoxXy, hexy etc optyon

OXMWﬁglsébshquémoe@)dw At lar x&xheozs&@sazp&em(s)

£ abev ) oup. ha g,

oELBATTE Gont Loy TaroRE T Vet TR R R b R

‘hiamaﬁgaipi Réaz, aﬁdrumacHMMQ Clare be-tnentohed, t25irAsolyl,
ar al k on oup t|o al |y havin

oy AR SR e R Ry Y rd P  pL . oy

et@.ﬁﬂ.le ar al kyl oxy group (e g., benzyloxy etc.)

% tionall¥ having_ substituent (s) sinilar to the
b¥ti tEBhEPsPr8FPrhe above- nentioned "al kyl group

(wpta O@alIwﬂgzu&@@@bs}ﬁd}gﬁn(td%" 3001 Rl-RAcR3 R4
R6 R7 R3a Rda Rsa or R6a and the like can be

et@%%ﬁ?%h%ﬂf E§OPﬁéUW§ﬁﬁﬁb%ngroUE“bpt|onalIy havi ng
5§Pb§tt%geﬁgc@%é&%ggy%ﬁ%iﬁéz% r&3p R4 She %O RS, R BrMyiureido,
cyalerphy hyrekgo 2Lmapht hyl oxy 76 "etc. ) optlonally
5@@“5”9& Q§fy£u§9é£§$ akghbar P%.Rh%henylureido, 1=
naphthylureido, 2-naphthylureido etc.),

{502) a Cy-1¢ aralkyl-ureido group (e.g., benzylureido etc.)
and the like, can be mentioned.

As the “alkenyl group optionally having
substituent(s)” for R, R?, R®, R, R°, R®, R’ or R%, a C.g
aikenyl group (e.g., vinyl, allyl, isopropenyl, 2-
methylallylf l-propenyl, 2-methyl-l-propenyl, l-butenyl, 2-
butenyl, 3~butenyl, 2-ethyl-l-butenyl, 2-methyl-2-butenyl,
3-methyl-Z-butenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4~
pentenyl, 4-methyl-3-pentenyl, l-hexenyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl, 5-hexenyl etc.) optionally having
substituent (s) similar to the substituent{s) of the above-
mentioned “alkyl group optionally having substituent (s)”
for R', R?®, R?, R', R®, R®, R, R®, R®, R', R® or R®®, can be
mentioned.

As the “alkynyl group optionally having
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substituent(s) of the above-nentioned "al kyl group
havi ng substituent (s)" for R, R2, R3, R4, R5, Re,
optionally R7, R8, R3a, R4a, Rya or R6a, and the |ike
can be nentioned. 5 As the "al kylthio group
optionally having substltuggt (s) " for Rl, R2, R3,

R4, R5, R6, R7 or a Cl al kylthio (e.qg.
nethylthio ethyl thio, propylthio, |sopropylthio
lthl sobut l.thi Q; see ty|5hl g7 3
Su? ¥ Bufyl 6gn ghlJQ'hggylt i o etc ) optldnéTIy °

alﬂ@nhavgﬁguﬁubstgtue@t@%hymlﬂﬂ%ﬁrdpymhb sﬂbptopyeyﬂcsﬂ—

of the _above-nentioned "alKky ro iopally,. having.
ou Bkl Tt GoRELERY I FObURy s RSy b, Rerei g 3
pefBanfda 4RsaneknREg, 1andAhes 1) k@—}@@:ﬂylbglnemh@ngdyJAs 4~
the "aral kylthio group optionally having 15
hegyp¥lyt éeﬁF(‘gP'Y 1f SERD, g EpR RV ipg, SRS tRENtH S)

sifkf146 L@r@hEyEEB%Qﬁ¥d§H%@§§§bf @@@ZyﬁéOéoméhﬁlbned “alkyl
optionally having substituent(s) simlar to,the,

greubsePtieneldy b vile shove-iient oakd farkyl. giouf -

s optd onpal | s hayiang Subsgiat t58) " . 5} 01 . RLB2 1 B3R RS
R H{ %g R§ R41 Rgi oré lg:),qnand)z%)athee |Ee é"ane

rrentzmnfetde Psryhegtbupt op8 1m¢ﬁéryediaarndrmt$t@bstltuent (s)”

pe erocyclyl - mlo ap ntai ni,ag, dade rbo
*Or & qu f% 4&hétero ?dnﬁggefgétgﬁ f?%ﬁ?a n%t?gg‘ dryl

grahpnueag.oxpgenyatomﬁmubhthyﬂfuz napbhfiyioetRl) R2,

, R4, R5, R6, R7. or exa 25 f [t hio,
oD E AP BAY BT 5 PR 45 ol of Yt i o' Eh¥
subsoxaaehyl(khi of thcazolod-hiontisotai aamkynt Bireup
i m dazol yl thio, pyrazolylthio, 1,2, 3- o;adlﬁzohylthlog5 P
op§ionalhya BNz aly ISRSE T Bienalokadf 82 oftyd thio K « R%

r? futfazantyl t iz, r54, 2, 3rthi adirazol Whd i Poned.
1,2, 4- thladlazolylthlo 1, 3,4 30 thiadiazolylthio,
1, 2,55 thhazor ykekvogreup, @ptuh%@dﬂysr tihioing

sulBQE5@é@h¥|(tsh"’o’f095yrﬁldleph' R}, Py dezi nyl thio, g8 pa op gi2
pyri mdinyithio, pyrazinylthio, triazinylthio and t he
a $Lkealgaﬁybgrngm1|gmgy , methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentoxy, hexyloxy etc.) optionally having substituent(s)
similar to the substituent(s) of the above-mentioned “alkyl
group optionally having substituent{s}” for R', R?*, R’, R‘
rR®, R, R7, R®, R, R', R®® or R®%, and the like can be
mentioned.

As the “aralkyloxy group optionally having
substituent (s)” for R', R?, R?® R%* R°, R% R’ or R%, a Ci_is
aralkyloxy group (e.g., benzyloxy etc.) optionally having
substituent (s) similar to the substituent({s) of the above-
mentioned “alkyl group optionally having substituent (s)”
for RY, R?, R®, R% R% R® R’, R®, R%, R', R or R®%, and
the like can be mentioned.

As the “aryloxy group optionally having
substituent (s)” for R', R?, R®, RY, R®°, R® R’ or R®, a Cqis

aryloxy group (e.g., phenoxy, l-naphthyloxy, 2-naphthyloxy
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As the "nono- or di-alkyl carbanoyl -thio group” for R
77 R2, R3, R4, Rs, R6, R7 or R8, a nono- or di-Cl. 6
al kyl car banoyl -thi o group (e.g., nethyl carbanoylthio,
et hyl car banoyl t hi o, propyl car banoyl t hi o,

but yl car banoyl t hi o, pentylg%rbanoylthlo

hexyl car banoyl t hi o, 5 di net hyl car banoyl t hi o,
diethylcarbannylthio etc.) optlonally havi ng

etc Sgb%ggnggﬁ 1kar§ﬁ%§g¥%u§%9g§ #?ﬁ%iél QL KR%
abov i‘oné alkﬁﬁ avi ng
susﬂb$tuEuemEstf froue %boﬁ%}méﬁtlémedRBalRﬁl gR@ppRS R
3.a Rda Rsa_or n the e ntlane 1 6
OPAgO?ﬁé?ﬁf??ﬁwg@ Bt T bk of ) S nal e e, e,
R’ sust ifaenk’s(sR>* aS@rR‘R”,, aRZi 7% Rdke Ran Rée Renotoned.

R8, a Cl.6 al kyl sul fonyl group t sul fonyl ,
ethy@%u??%ny?*gybkab9l§6I nﬂPQﬁQ951%%F% %%P?y havi ng

suByPsti;bHeNt(®) ros MYl ar?t ort herSubst i Rienk{syrok®the c, ¢
above- nenti oned "aIkyI IS group O tlonally haV|ng
alkybshieudat @s)" MeddhREN IR, fEhvRghiopsprRByY LRI CRS,

1sgﬁao ryﬁ?@ Ok, ;R0 rANd the,hiKe €A, bes e PeRLEQNRY.1 AS

ul f onyl” "gr oup optional Ty havi ng
testubsutmerm@s) pefnctryﬂh1 R2 h%yl‘mlOR@tCRB OREienapg,y
na8i §5; %éb 29 -arylsul fomlﬂ%w@ (£,9- E%Q}{}Jaw d@Ylot tne
etes ) onaII h ving su stl?uen ar to
absubsmehmenhé@)“@ﬂ&@ﬂecnahqyeemen®n@héa halkyk group

naII QVIn aub ti t yent (s) faor R, : , pia
ﬁQE % g I? Rgé E%ﬂ nglﬁfkeR !
S%Qﬁ*béanEmhﬁOBBd IZ&aN&ddub zﬂéﬂtﬁaﬂéﬁlfonyl group

opt | Onalxlp% h%%éc’;?mg%??”“em @g‘?%r%ﬁkwf%ﬁvfnﬁr oup

subgtgtueh@r@éylﬂswcﬁow efc. k3, optj agfgl Inf, havi bg R®, a Ciie
substituent(s) S|n1lar to the substltuent(s) of the
arabbyelhdnt Pered @151 groupy 3N bpt FoRal | ypﬁé\ﬂﬂﬁglly having

suﬁQQ§EbEH%QE}(%EmlléH gg-tﬁg’sﬁgstﬁﬂueﬁ%(sRGOf Rbhe Rhove-
Rsa or R6a, and the |ike can be nenti oned.
mentloned “alkyl group opticonally having substituent(s)”

2 S5a

for R', R?, R’, RY, R®, ®”®, R’, R%, R%, R%*, R°® or R®, and
the like can ke mentioned.

As the “5- to 8-membered aromatic heterocyclyl-thic
group containing, besides carbon atoms, 1 to 4 hetercatom
selected from a nitrogen atom, an oxygen atom and a sulfur
atom” for RY, R%, R?, RY, R®, R% R’ or R®, for example,
furylthio, thienylthio, pyrrolylthic, oxazolylthio,
isoxazolylthio, thiazolylthio, isothiazolylthio,
imidazolylthio, pyrazolylthio, 1,2,3-oxadiazolylthio,
1,2,4-oxradiazolylthic, 1,3,4-oxadiazolylthio, furazanylthio,
1,2,3~thiadiazolylthio, 1,2,4-thiadiazolylithio, 1,3,4~-
thiadiazolylthio, 1,2,3-triazolylithio, 1,2,4-triazolylthio,
tetrazolylthio, pyridylthio, pyridazinylthio,
pyrimidinylthio, pyrazinyithio, triazinylthio and the like
can be mentioconed.

As the “mono- or di-alkylcarbamoyl-thio group” for R
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As the "carbanoyl group optionally having substituent
(s) " for R, R2, R3, R4, R5, R6, R7 or R8, for
exanpl e, a carbanoyl group, a nono- or di-C _6

al kyl - carbanmoyl 78 group (e. g met hyl car banoyl ,
ethy.|.carbanoyl, propylcarb ﬁDy dlnethylcarbanoyl,
diethylcarbannyl dipropylcarbannyl etc.), a nono- or
di -G _16, aral kyl,- carbanpyl. group (e.g
Rben?ylc%rbéﬁuym<'dﬁbeﬂ§yﬁcar%aW89P 50€télfcaﬁd t he
ahiika At ReyEN L ohegd-o A8 thes” ”Dﬂz%'tl’@rlcarbamo Lehio,
di - al kyl am no- thlocarbonyloxy group" “for Qé
emylm@rh%wﬂtmo RePrppiy lerampiney 1 higho- b@iylaaréarr@ylthlo

on
%%K%J an1not %%@% bn%%ggxcgEgﬁ%l%ﬁ1noth|ocarbonyloxy,
dl@qﬂhmﬁd&nb&mﬁiﬂbﬁhmbodybohylcarbamoylthlo etc.)

not.hi ocar bo .
Ry A MO R BB BERy FBRgE () similar to cthe
stibethydam nod hi o at Benybexy - mehe i prnard eyl kereap be
menti oned the "5- to r ed nonlarogatlg s RS
Oﬁéﬁ@ﬂ@&ﬁﬂ|Q?VtﬁQnﬁP%%E%5PﬁPﬁgb beditde caFbonRat ok, R :

rl, tRe 4 het eoat omi= 15 qekecied Eﬁ@”l@k@'b%%g%%iﬁéﬁﬁléhed
sul fur atom and an oxygen atont for RY,

R5, RBS Rheor'aRsylfserl I@rOUByiDPéFLPBﬁMIY having
sh%‘sﬁﬂ'?:x%fnocf&g)y' detgahydr othi eyl , ppi peridyl oo g8, 5 ¢
tetrahy ropyran mor’phol’i nyl’, thlonDrphollnyI

a@kgéﬁm@ﬁqnykugk¢¢@ (eke. cameb@y&emﬂﬁamed E&h&i$hbfonyl,
ered a ona ic_h er cveclic
DL R AR T et e caphoRnaL e ey irs” AU e )
s$®h&@k€¢dﬁtﬁﬁ2%&b§tﬁ©@ﬁnatemlo& Sbe@bdﬁﬂNﬁéﬂKhéMed “alkyl
atoni_ for R6,. R7, RS, :Rya,
IBEH Lo BB P oY @%mﬁesugzwfwem LA SIS
rbxazo| yt’, irgoxa2e] ykia 2R5thiazetyl ,ario.SQﬂ{H azoky! can be

inidazol I, pyrazolyl, 1,2, 3- oxadiazolyl,

mEny ipngeadi azol yl, 1,3, 4- oxadiazolyl furazanyl,
1,2, 3A1%htzﬂ@' az >i|’ 1]5o?a &91%35 HE 113 4
thladlazoly @Y %?trlazol 84 t??azgyaVIng

stbetazoleylt, (s pyrﬁcdzym ,pﬁu,déezu,nw pyr iRl diRylor R®, a Csoua
a9¥5%6ﬁ@gny1'§§gd§yl qu, phenylsulfonyl etc.) opt;onally
having substituent (g) similar to the substituent (s) of the
above-mentioned “alkyl group opticnally having
substituent (s)” for R*, R?, R?, R* R°, R®, R’, R®?, R%, R"%,
R** or R®®, and the like can be mentioned.

Ag the “aralkylsulfonyl group optionally having
substituent (s)” for RY, R?, R?®, R*, R®, R®, R” or R%, a Ci.i
aralkylsulfonyl group (e.g., benzylsulfonyl etc.)
opticnally having substituent(s) similar to the
substituent (g) of the above-mentioned “alkyl group
optionally having substituent (s)” for R', R?*, R*®, R*, R®, R®,
rR?, R®, R®**, R*3*, R®® or R®®, and the like can be mentioned.

Ag the “carbamoyl group optionally having
substituent{s)” for RY, R?, R*, R*, R®, Rr%, R’ or R%?, for

example, a carbamoyl group, a mono- or di-Ci.s alkyl-carbamoyl
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30 the Iike can be nentioned. Conpound (1) is
preferably a conmpound wherein A is a triazolyl group;
Xis CHor N Yis - (CH) 30-, -S (CH) 20-, -S (CHz)
30-, -S (CH2) 40-, -O (CH2) 20-, 79 -CH20C:H2-

-(CHZ) 2-C(0)-NH, -C(O -NH -, -NHC(0)- (CH2)3 0-,
-CH2-C(0)-NHCH7- or -C(O) - IQI-; and a group
repr esent ed by the formula 'I1-Gs is a group

represent ed the f \ N R3b
greap({§-4- hyﬁ‘f%&éfﬁc ?Prﬁmo(yaﬁ) eat‘hﬁg} %‘E%ﬁrhezs: |n) a
pr&Y208agbaHBy1 Heﬁ)_m@l% N0 HH QAL , (du)erahmc_:ﬁrrarmwr

group, 10 or (vi) 6alkoxy group; _and R 4 if (1)
diprppdr6gER>EOEH e(tm a halVgen A o o (FTFIFETTL 6

Kyb 81 QUBL 0T <8 (AT, OUR. { AP esepiRsl by &heehioymubabatoyl
Ca%%% é%% 8 BL V\herggl n R5"ze}r)Is (i) a %y%roge‘rar a?om aora o

etérb)aadCI*@ élllk@l grodps MemdE®ePdis (i) a hydrogen
ot o, 20,140, 80C120 alkul, Gpou opiinal o ey o8, (g

ara group 0 tronally havi ng a
xoﬁlkbxy@%rﬁ&nym gR upR B Garﬁbxyﬁogr@@@mﬂ&q¢naEpono— (oF4

dlﬁé?%?ég glﬁglgroﬁﬁfégafbony?gyﬁ 890§£°WB¥59,
methylaminothiocarbonyloxy, ethylaminothiocarbonyloxry,
propylaminothiocarbonyloxry, butylaminothiocarbonyloxy,
dimethylaminothiocarbonyloxy, diethylaminothiocarbonyloxy
etc.) and the like can be mentioned.

As the “5- to 8-membered non-aromatic heterocyclic
group containing, besides carbon atoms, 1 to 4 hetercatom
selected from a nitrogen atom, a sulfur atom and an oxygen
atom” for Rl, Rz, R3, Rq, R5, Rs, R’ or R®, for example,
pyrrolidinyi, tetrahydrofuryl, tetrahydrothienyl, piperidyl,
tetrahydropyranyl, morphelinyl, thiomorpholinyi,
piperazinyl and the like can be mentioned.

As the “5- to B-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatom
selected from a nitrogen atom, a sulfur atom and an oxygen
atom” for RY, R?, R®, rR', R®, R®, R’, R%, R**, R* or R®, for
example, furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, 1,2,4~thiadiazolyl, 1,3,4-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and
the like can be mentioned.

Compound (I) is preferably a compound wherein
A is a triazolyl group;

X 1is CH or N;
Y is - (CHs)30-, -S{CHz}20~, -S5(CH3)30~-, -8 (CH») 40—, -0O{CHsz}20~-



cont ai ni ng, besides carbon atons, 1 to 4 heteroatons
25 selected froma nitrogen atom a sulfur atom and an
oxygen atom 80 particularly preferably a conpound
wherein Ais a triazol.yl group; Xis CHor N, Yis -
(CH2) 30-, -S (CH2) 20-, -Sq(«LLHZ) 30- or -0 (CHZ) 20-;
and s a group represented by the fornula B is a
group represented by the formula O Rdb R3b 7 N
~CWheckein -10CIR3b-iCs O()i-lHa  hy-dr gpen iat o -, ( i4)H-aC hal ogem, ) ;-
ato ano_gro (iy) an _amno group, (v) a
§h5§§§b gggugﬁ? oP “ﬁQUA“EX" §Wﬁg;y group; and R
a @hoh@ @@pr&shydkﬁgeﬂyaﬁménférh&lﬁ hal ogen atom or
a C1_6 alkyl group, or 1s a group represented by
rmula O R6b R5b N S wherein R5b is (i) a
gen atom or (ii) a Cl1_6 alkyl group; and 20 R6b
[ ) a hydrogen atom (ii) a Cl 6 alkyl. group
lSoﬁtBéﬁ&Plfﬁﬂ%ﬂ%ﬂP%%ﬁ QN(PhQ6fOémﬁiRyloxy group
op |onﬁ4by having a Cl1_6 al koxycarbonyl group or a
grogP or (b) a cyano group, 81
R

wherein

R*® is (i) a hydrogen atom, (ii) a halogen atom, (i1ii} a
cyanoc group, (iv) an amino group, (v) a Ci.¢ alkyl group,
or (vi) a Ci.¢ alkoxy group; and

R is (i} a hydrogen atom, {ii} a halogen atom, or

(1ii) a Ci.¢ alkyl group, or

a group represented by the formula

O R6b
HN
| ) R°P
\\N S
wherein

R is (i) a hydrogen atom, or (ii) a Ci-s alkyl group:;

R® is

(i) & hydrogen atom,

(11} a Ci.s alkyl group opticnally having (a) a Ci_ie
aralkyloxy group optionally having a C;.¢ alkoxycarbonyl
group or & carboxyl group or (b} a cyano group, oOr
(11ii) a S5-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an

oxygen atom,
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(ii1) a 5-nmenbered aromatic heterocyclic group

contai ni ng, besides carbon atons, 1 to 4 heteroatons

selected froma nitrogen atom a sul fur atom and an

oxygen atom 5 To be specific, compound (I) is

particularly preferably 80

4-oxo-5-phenyl-N—{3-[2-(1FL1,2,4-triazol-3-

yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m di n
pa€t2cuGarleXMiderdily a compound wherein

5- (2-fl uorophenyl)-4-oxo-N-{3-[2-(1H1, 2, 4-triazol - 3-

A yPoRy et RGA e tEyIYR 3, 4- di hydr ot hi eno[ 2, 3-d] pyrim din
% eszcgc%anxan1de

5-(2- chlorophenyl)-4 oxo N{3-[2-(1H1,2,4-triazol - 3-

Y yBoxyféeheXy] behzyl} ®-4- ditdiothi. enof2,(8ild] pyri e

g§?§pflu5105%§ﬁ$¥% d&%ﬁhf?%ﬁf%a(lkkl 2, 4- triazol - 3-

i53255Y) Zefpﬂ%%ﬁﬁbe”%'éd 3 %Mggﬁn{;agnot 2,3-d] pyrimdin
5-(%)fluo%9mhenyl) 4-0x0-N-[(3-{[3-(1H1,2,4-triazol -3

Bhenyl ) net hyl ] - 3, 4- di hydr ot hi eno[ 2, 3-
rboxam de, or 25
enyI)-4-oxo-N-[(3-{[3-(1FL1,2,4-triazol-3

C oxy} phenyl ) net hyl ] - 3, 4- di hydr ot hi eno[ 2, 3-
d] pyri m di ne- 2-carboxam de, or a salt thereof. The
prdductiron nmethods of the conpound of the present

vent Lonsar e shown i Lhefol | ow ng., Conpound. (1) ?gll

a sa eof cofrpoun ereof can

pquunedgbyu@,nEihDdaknamanegr@ap, flor) exdahpt egllayl group,

nethogfshommbfg 5ggogglggghgg %phenes and

R* is {i} a hydrogen atom, {ii) a halcgen atom, or
(1ii) a Ci-¢ alkyl group, or

a group represented by the formula

O EQSb
HN
/J\ B RO
\\N S
wherein

R ig (1) a hydrogen atom, or (ii} a Ci-s alkyl group;
and '

R®P is

{i) a hydrogen atom,

{ii) a Ci-s alkyl group optionally having (a) a Cy-ois

aralkyloxy group optionally having a Ci-s alkoxycarbonyl

group or a carboxyl group or (k) a cyano group,
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the like. In the follow ng, "roomtenperature"
generally 82 neans 0 to 30C and each synbol in the
chem cal structural fornulas described in the schenes
nmeans as defined above unless otherw se specified.

The conpounds in the fornulgi i ncl ude enbodi nents
formng a salt, and as such”salt, for s exanple, those

sinilar to the salt of conpound (I) and the |ike can
nentlo e ounds. obt aj ne res
S8 i BT e i i of RO ALt FoRTERRY o e

Oﬁoaiaanqm@dedeiuhmtcéﬁwomh@t@mxt Eeaotﬂohetﬁheytomﬁ

also be isaolated io fromthe reactlon ?1xtu$ é d
c RV ENTICEh A~ FretthHist T3 caP™be eddi " par PFi 88%
seRakall QR Jeans such as recrystalllzatlon
distillation, chromatography and the 1like.

r eactq ove sehRABELEr eCERBRRDFN ﬂHe3ﬁbﬂ¥%ﬂﬁ%ﬁfl Xten a

pr&P@PQH@Q in the formulas is comercially avail abl e,

the confrercially avail abl e product may be used as it
4- cpso S5tsohens N {Rad 28 (1A~ 1Y3\JI-%UJ(EH?1($TI) H NB A

ylox eéhbng@ %%nlaaé% —Qh§é$?%e 8f9u9+d?§9riﬁgd§ne 2-

er sy ove. Conpound
carbombmadaed by reacting conpound (II) or a salt

s- eEeRb et G (1) ofr 2,5l 4 hereplaofg-ysed
vloxy)ethoxylbenzyl}-3,4-dihydrothieno[2,3~d]pyrimidine-2-
carboxamide,
5—(2—chlorophenyl)—4—oxo—N—{3w[2~(1H—1,2,4mtriazol—3—
yioxy)ethoxy]benzyl}-3, 4-dihydrothieno[2,3-dlpyrimidine~2-
carboxamide,
5-(3-fluorophenyl)-4-oxo-N-{3~[2-(1H-1,2,4~-triazol-3-
yloxy)ethoxylbenzyl}-3,4-dihydrothieno (2, 3~d]pyrimidine-2-
carboxamide,

—(3—methylphenyl)—4~oxo—N—{3—[2~(1H—1,2,4—triazol~3—
yloxy)ethoxy]benzyl}—B,4—dihydrothieno{2,3~d]pyrimidine—2—
carboxamide,

5-{3-fluorophenyl)-4d-oxo~N-[ (3-{{3-(1H-1,2,4-triazol~-3~
yloxy)propylloxylphenyl)methyll-3,4~dihydrothienc([2, 3~
dlpyrimidine-2-carboxamide, or
5-({2-fluorophenyl) —4-oxo-N-[{(3-{[3~(1H-1,2,4-triazol-3-
yvloxy)propyl]oxylphenyl)methyl]-3,4~dihydrothieno(2,3-
dlpyrimidine-2-carboxamide,
or a salt thereof.

The production methods of the compound of the present
invention are shown in the following.
Compound (I) or a salt thereof and a starting

compound thereof can be produced by a method known per se,
for example, a method shown in the following schemes and

the like. In the following, “room temperature” generally
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met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec- 25 butyl, tert-butyl, pentyl, hexyl or the liKke.
83 In this reaction, the conmpound represented by the
formula (111) or a salt thereof is used in an anount
of 0.1 to 10 nol, preferabl Y, 0.2 to 5 nol, per 1 nol
of the conpound represente§ by the fornula (I'1) or a
sal t thereof 5 As the solvent for this reactlon for
exanp ?Jgohols such as t hanal, ethano

Eene

mepfige s aEn e RE SRk, Tor iy dr T i ST Haral
fokmkeasa@mﬁﬂﬁﬂbmmyﬁfQﬁ&rmmM%mﬂmhmaSnbeﬁzeﬁefnheﬂueheve

| ene and the |ike, ers, such as et at
unf haS] PRGE IA Gy st o 5! hy dh Bhar BORG SHeh Ba ne TothtLas
inehbeeokaiyBd it orret hanes ang ¢ heanki ke, sﬁthr tslaes for
such as acetonitrile and the |ike, anides

eXRAMRL G mETIRAS Srimdniade, EN, N i %%%‘ﬁy%c@%waadaﬁa} “eRg the

11kbk%an5¥k59%hQ%§n§%Ph as dinet hyl sul foxide and the
l'i ke, and the |like can be used alone or in conbination

of ABet gemppupsre oPER 1A¢E tiror; et at Feac Fons cann bee
usgmm geously, (garyigd ouf. by, 99%9% eﬁbgée é%@%oh

or exanple, - inorgani ¢ bases I net al
prb@dcaxﬁﬁmsiﬁuthmag:9mmuﬁnOMydrBReﬁecapoﬁégglbm isolated

der )e(el Q:%a%d the‘“az!}étkde e ab kal ényg}lal 8%91 meth and can
ydrogencar bonat €s ‘such” as sodlun1hy rogencar onéte

pepetassivumunidriagenocardanat £ acd hhenki kechakkal i net al
car bonat.es such as. so car bonat e t assi
regavBondte zatd&d}uri Wg]mn%?JeO%ndC%QmFgRgfagﬁkfarmd the

1ipetal hydrldes such as sodi um hydri de, potassium

hydri de and the |ike, alkali 25 neta an1de§ such. as
sodi Tt aRFaetand BrESMiSte 278 KoY Wes!h stieh Hel S0t U

whBBt BOXide o sedium@idhoxi deuand tBechbikercandiyt Beailable,
l'i ke), organic bases (aliphatic am nes such as

ther CREMGYICAT NS, a¥d iekyl anpreduati Bagr By FEERy Banilte 5 -
[S?H@metﬁq i ke, aromatic bases such as pyridine and the
I ke, and 30 the like) and the Ilke can be used. Wile

the of
O

an J1n
O
I Ay NF N
o

wherein R® is a Ci-s alkyl group, and the other symbols are
as defined above.

Compound ({T) is obtained by reacting compound (II) or
a salt thereof with compound (III} or a salt thereof.

As used herein, the Cj.g alkyl group for R® means
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, hexyl or the like.
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the base to be used may vary depending on the kind of
the conmpound and solvent to be used, and other
reaction conditions, it is generally 0.1. to 10 nol,
preferably 0.2 to 5 nol, per 1 nol of the conmpound
represented by the 84 formgsa (l11) or a salt thereof.
The reaction is carried out within a tenperature
range of generally from-50C to 200C, preferably from

-20CL1h 0t A56CreMbiiclient, he HeeaGniphind | M@ FBYe VAEY by the
de ndin% on the kind of the conpound, the s reaction
forginer dtturle &1d & H i KeleFeof st abeaed1ifr apoaggunfy of 0.1

topref ebabl yabQutaph hro to 48 firgo Morgever, phhi g5 the

reaction is advantagﬁ?usly carried out ~under
CORPEMONaVE Pirersadi tetd Te Epeeetdc(pbheprfor seRé thereof.

i chWEEI 55@%% %ﬂ $:2Q tr%alé&oor%mf@ preferably

50 t 250 watt. The irradiation 1§ per or med usi ng
alﬁpbpé\na\‘ﬁelchh@\ﬂ mg th frrequeniclyamp t hiondt heer ange, 0B t88@ s

oo 0000 PLST LA MCATLD 108 Cance ol oSO

hy@&@ZEIEBMHzsdEheeﬁonpnunﬂmexepﬁbsenéedxpyehheahdrmﬁbalike,
formula (11 or. sal t th&éfof can be

and . t
esé%& UEPo&&ceeo‘%Ya@ccaocred‘r%“g t%’)l% et hba PEFNEE 6y
hyaraeahbdnanalmgpla% dHies et fo rfoNPOURUc tbmptBBbEe and the
(1'"), in both of which Y is a l|inker

L BBy B A S S DaARe A o1 k6 BBY pFBBuLERe, 26mLdes
su@ﬁC@%dNn@—HQﬁ@ﬂﬁymfé%ﬁﬁﬁhé@he@EN3d1%§€ﬁ$ﬂ§cgkaﬁld§Y§nd

Y1I-NH2 + Rb)~ Y2 N B ON) (\
the. likg, Hs@lfoxides such as dimethyl sulfoxide and the
like, and the like can be used alone or in combination of
two or more.

In addition, this reaction can be advantageously
carried out by adding a base. BAs such base, for example,
inorganic bases {alkali metal hydroxides such as sodium
hydroxide, potassium hydroxide and the like, alkall metal
hydrogencarbenates such as sodium hydrogencarbonate,
potassium hydrogencarbonate and the like, alkali metal
carbonates such as sodium carbonate, potassium carbonate,
cesium carbonate and the like, alkali metal hydrides such
as sodium hydride, potassium hydride and the like, alkali
metal amides such as sodium amide and the like, alkoxides
such as sodium methoxide, sodium ethoxide and the like, and
the like), organic bases (aliphatic amines such as
trimethylamine, triethylamine, diisopropylethylamine and
the like, aromatic bases such as pyridine and the like, and
the like} and the like can be used. While the amount of
the base to be used may vary depending on the kind of the
compound and solvent to be used, and other reaction
conditions, it is generally 0.1 to 10 mol, preferably 0.2

to 5 mol, per I mol of the compound represented by the
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wherein Ro is a hydroxy group, a hal ogen atomor a
Cl 6 alkoxy group, Yj. NHC(0)Yz is a spacer
represented by Y, 25 which contains an am de
structure, and the other synbols 85 are as defined
above. Conmpound (I') is obtglned by am dati ng conpound
(V) wth conmpound (IV). As used herein, the hal ogen
atomfor Rb nmeans a fluorine atom achhnlneatmn a
foPnRSfénﬁé?L%“rs O'E;a%@ lodine Aatomy, and, the & b5 alkpxyeq
group a fhox (%oxy, propoxy, 1 sopropoxy,
OU@U&QKMLnS@CtéMb@Kﬁtu&%r&ad@ﬂQﬁygqﬁﬁﬁam@y fiexoxy50TC to
..the like. In this react, Qn onmpound. r epresent ed
20yt iFekorarit & f%’mor %a“?‘i’ }e%@rceofq’lﬂ‘ {1 e’ F n"aAc - ton
tiRaoWay 0hr0. diepka@dh@zgl(éarmﬁhe priefcerablyh . aompoﬁnapl +he
per .1 npol of the conpoun present ed by the f I
re%moartsmgarﬁtpﬁ@ré&rd s JHE /oot verit AR E pfsht co 96

hrre cLEORaLEOr a@%aRphenhr aleawls: such as nmet hanol ,
anol and the like, ethers such as di oxane,

t et AR OF Ur akhARdTERE LR PRe | SapETaNIte G5O UR/df Gt bighd out

uné&fhm§5r9§ﬁ%@n§mﬂ€§ﬂ§%¥%n)Q”fﬂgaéﬂgkifﬁtlﬁgﬁer estetse
such as et acetate and the |i ke, hal ogenated

midydvarar b@nsdsacthoa?s igh| 5} 6forid 0 ©iwhi or ot hahelakd>0 to
256h5%t£|keinnltrll ﬁH&ﬁi?§ﬁ3§§E£HE%§A'§s§HQ ﬁb@rLLkgo

such as or mam
ha%hh@danéthgbaae@aMthﬂnutwﬁ)Hdmgd|¢@ 8@@It@x26@§0§ﬁ@h

di i d d th
o 85 DeBEY b o e St o PG o R pebR
237 B;ast);rjma , Can Sloe Sadant afgaemtsmmmrasr e:dz; bmﬁ+b95Madd| ng
ensi
i ﬁm%ﬁ\ %ﬁ?gayﬁ?eagﬁs&ﬁ% 3%{ ofcfiﬁ“b%ade tisggnd the

foﬂh§Y§|Qh@IY'6@f@%®ﬂ§“ﬂhéﬁé833céﬂ<bé eéﬁlagdp&bdnced
this reaction can be advantageously carried out

acqaarhpdatBage meAS NP oF€ eXandl IéethPﬁoPQaﬁP&IOUS
rhoases (alkali metal hydroxides such as sodi um

Compound (I’} and compound (I’’}, in both of which Y
is a linker containing an amide bond, can also be produced
according to Scheme 2 and Scheme 3.

[Scheme 2]

VR ij\ ] ;

wherein R® is a hydroxy group, a halogen atom or a Cie

e
/

\

A
— A(/‘\

alkoxy group, Y'NHC{0)YY? is a spacer represented by Y,

which contains an amide structure, and the other symbols
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30 hydroxi de, potassium hydroxide and the |ike, alkal
nmetal hydrogencarbonates such as sodi um

hydr ogencar bonat e, potassi um hydrogencar bonate and
the like, alkali netal carbonates such as sodi um

car bonat e, potassium carbonatsg, cesium carbonate and
the like, alkali netal hydrides such 86 as sodi um
hydri de, potassium hydride and the like, alkali netal

2881 desasich=as s3dicum am de and the |i ke, al koxi des
such as sodi um et hoxi de, sodium et hoxj de. and t he

li ke, CaRRPURAe (I ke}S 6P§RANEDaTes Wl i i coBRPRd (V)

wSHEN8pSubhd MEethyl ardesdd il Ryl @M e halogen atom for
dii.sopropylethylam ne and the |like, aromatic bases

RSUESPRS pyFldPRangnatele ki K&logHde i k) PERRiEReatom
Like ¢an; | anm tBBpPASEN0 e hoxy,
ouseg naglegrgﬁggbe%%%%gjgﬂq% & i?%%ggfgthep congbund o*Y
eahdxgol peppoxy be argethpand, dtlierxy easefohuRoxy, tert-
conditions, it i enerally..0.1 to 10 nol, preferably
bbgﬁxytop§n§gﬁy7p§? %ﬁﬂoﬁﬁtg%él%%%bound repr esent ed
by then fofsukaatktVhnor cesaldmpidher®eofepddeenieadt bpnthe
isS C out within a tenperature.range o

' f
hEmaTal 157 i e Rt o any Rrohmose £5 01

£350€. mMhi | eridie sea6t ion 15 t3 MoTRYp¥ary sepeadi rgeon
the kind of the conpound, the reaction tenperature
CARECPRE FERESSAtes abouthe Herelas (WY Opr &f &fakl phereor .

aboutAé PﬁetgoﬁgeBE'fb§CQ%E%:ﬂeéétfﬁng'ﬁg¥xkia bbY4

NB (M) (V,I) O3 HH AAYYN Y4\ NYL.: OO(")
aRochhésesncR ass methadroky ¢ffloipel aahdl bgenlakem ethers
s&%h6as dioxane, tetrahydrofuran and the like, aromatic
hydrocarbons such as benzene, tcluene, xylene and the like,
esters such as ethyl acetate and the like, halogenated
hydrocarbons such as chloroform, dichloromethane and the
like, nitriles such as acetonitrile and the like, amides
such as N,N-dimethylformamide, N,N-dimethylacetamide and
the like, sulfoxides such as dimethyl sulfoxide and the
like, and the like can be used alone or in combination of
two or more,

This reaction can be advantageously carried out by
adding a condensing agent f{(e.g., l-ethyl-3-{3-
dimethylaminopropyl)carbodiimide hydrochloride (WSC),
dicyclohexylcarbodiimide (DCC) etc.}).

In addition, this reaction can be advantageously
carried out by adding a base. As such base, for example,
inorganic basesg {(alkali metal hydroxides such as sodium
hydroxide, potassium hydroxide and the like, alkali metal
hydrogencarbonates guch as sodium hydrogencarbonate,
potassium hydrogencarbonate and the like, alkali metal
carbonates such as sodium carbonate, potassium carbonate,

cesium carbonate and the like, alkali metal hydrides such



al koxy group, Y3C(O)NHY4 is a spacer represented by Y,
whi ch contains an am de structure, and the other
synbols are as defined above. In this reaction, the
conmpound represented by the 25 fornmula (VI1) or a salt
thereof is used in an amount . of 0.1 87 to 10 ne].,
preferably 0.2 to 5 nol, per 1 nol of the conpound
repr esent ed by the formula (VI) or a salt thereof. As
aStQS Sﬁkvng e t%b%as%@%&l gr e € L8 18keohgh§aii
su tﬁanol et hanol the Tike, ethers & such
measldamxaae smghrahydm@hwmammﬂﬁttdmﬁltk@ laromaei koxides
rocar ons su as benzen toI y e d
Su? ﬁgrsmE%§Odeeéthf1 aceta égg%%ét%§@ tEQ &Q% and
th@akmgematedgahy&r@a&eﬁomskmgﬂnmmcc@mom®$osu¢n as
di ch onet hane and .t . nitriles su S .
£ SR BRI APLRS. arkd SRS YRE " i ks gt o By Bmine and
th®, Ni denethyhberramdes NuNHirethyt agetanhde and mm and

li ke, sul foxides such as di met hyl squOX|de and t
thej kdkedngnché D ke kearr e RRsetf & oneot LF nt]a‘arrﬁinﬂﬁfll ot

thO&f bakWO @l b '%Dru%ed-rlﬂ!ag/ KRAGH | L &R e adVantageausby the
carried out ?s di ng "a conden5|ng agent (e.qg.
conpethyl agd( §Dldﬁeﬁaét el &F Ao Spyd)E aP BOEF | APAETION
lorisde ; [ oh | ¢grhodi i gid )
COPMQE?BP A it m?%%eggﬁﬁ%{E%CtF%% anﬁg prdecRE%)y o
toaavanﬂag@@msﬂynmdamieﬂﬁanﬁomgowﬁdun@paebaséeaA§YS@@ﬁ
foE%S?a g5gexa %alt heOQQ@nICT Qsﬁéa%@£5§| sngg@rled
roxi such as so ydr oxi dé, assi um
ouhydﬁ@nllﬂeaam@mmalﬂd% r&id@éloﬂE@@herally from -50°C to
drogencarbonates such as sod|%n1hydrogeTcarbonate
20%6%as%¥%ﬁ?ﬁ99?69§ﬁ83rBgﬁa?etﬁn& fhe- 1i WBEL1G K&Fi TRechion
tiear Regates ysueheasl isedidin as b@ﬁﬁﬁeofpehaSSbmm}und the
carbonate, 25 cesium carhbonate and.the |i al k

reft AP hyafiPdes [8idch 2s bt b by di-F d&s 6EPH§S| LifF to 96

hrhydikde -apd  hedutke, 1l kalisgngtal am des such as
sodi um am dé and the |i ke, al koxi des

[Scheme 3]
N
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wherein R° is a hydroxy group, a halogen atom or a Ci-g
alkoxy group, Y’C (O)NHY® is a spacer represented by Y,
which contains an amide structure, and the other symbols
are as defined above,

In this reaction, the compound represented by the

formula (VII) or a salt thereof is used in an amount of 0.1
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such as sodi um net hoxi de, sodi um et hoxi de and t he

like, and the like), organic bases (aliphatic am nes

such as 30 trinethylani ne, triethylam ne,

di i sopropyl ethylam ne and the like, aromatic bases

such as pyridine and the like, and the like) and the

i ke can be used. Wile the anobunt of the base to be

used may vary dependi ng on the kind of the conpound
toaid sollveptetrerb®lysed,2 and Dther, reacti ofo88or the

conditions, it is generally 0.1 to 10 noi, preferably
COPLIULEQ IEPAFPEREES PN ¢ HE kD npblhdOF epr 88kt Efereot.

by the thorgylach¥l Yoor taisakb dhargof .rolhe faactd on
is carried out within a tenperature range of

algeneral Pychr om Istbarels XUk efed ably b - 2006
sudh06s MAbkEnkNe tkRAGH R o fil M, MRY, VALY P‘PQSDdé?ng@ic

the kind of the conpoundf)the reaction tenperature
hydraceneonipkeucht ajss bappmane, Hrolwe®s, hylepeeherdabhy like,

about r ,t.0 r.d ch of the reaction )
oo Panti shall dBoverninas T Bl A LR oo s ke
hydrpeactive bBurét esnalh lgroup(me. ¢iichhnrandtivageodpd ahe

. carboxyl .grou hydr ox roup. etc.),as, a.. '

11 8L ORKY b8 Buch BEORSRL AR Gda foie S ker namices

suphoteclj Ngdgnreupy 1\shiretanard: ganav-at i e tisela L8t pepticdand

Lhchgnkstr gnd the like. In such case, if_necessary,

“Ruth*Fs %P {8ELFRG GHGlpS T &h e hehovenf 26188t anH the

1iRb} eghilveheCORREURES ¥l efsdd& I SACtdONSy YEPination of
rotecting groups can be introduced or renoved by

twﬁe?ﬁoﬁgrﬁnomn per se, such as the method described in

Protectd viee FOUPS +in GHganke 1 R¥ALRERISy 3
%999), edi ted by Thréodara Wa Gglé%ne,sa jZd%a%elﬁgerd C—fuT\A by
adgyypg, apabnishednby 20Enay - (entders ¢l enidey 1 of - &b

el pORisnTBLOEH | 0ok s Ty AU B LOTBY. o,

diknohphhydiokybpeiimaci dMCepriot ecti on reacti on,
acyl tiqﬂiﬁgﬂggiot .alkgla .on reac

\ ; 8 . glonz 25

oxi di zat1on react roh> £yeFizafi GA% E5cAi0R M et Hons 1Y
cachbed out by adding a base. As such base, for example,
inorganic bases (alkali metal hydroxides such as sodium
hydroxide, potassium hydroxide and the like, alkali metal
hydrogencarbonates such as sodium hydrogencarbonate,
potassium hydrogencarbonate and the like, alkali metal
carbeonates such as sodium carbonate, potassium carbonate,
cesium carbonate and the like, alkali metal hydrides such
as sodium hydride, potassium hydride and the like, alkali
metal amides such as sodium amide and the like, alkoxides
such as sodium methoxide, sodium ethoxide and the like, and
the 1like), organic bases {aliphatic amines such as
trimethylamine, triethylamine, diisopropylethylamine and
the like, aromatic bases such as pyridine and the like, and
the i1ike) and the like can be used. While the amount of
the base to ke used may vary depending on the kind of the

compound and solvent to be used, and other reaction
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el ongation reaction and substituent exchange reaction

on demand, whereby conpound (1) can al so be produced.

The conpound (1) can be isolated and purified by a

known nmeans, such as phase transfer, concentration,

sol vent 30 extraction, fragtionation, |iquid

conversion, crystallization, recrystallization,

chromat ography and the 1ike. Wen conpound (1) is

aikn as.a it e € - 2

Cogggo% ggf @e sal?gq%g@ﬂﬁép Qﬁ%mn per ggyggéggbg9 0
tonﬁtmod apakogomslthérah@ Qﬂmpqunﬂ1HQPI@S@@ﬁﬁéréélyh@

s a salt can converte fre
forwu?alﬁgé efit 8bf€ét|vél 5%??byq21ne Qc %gmngpgﬁggggh
ou®l wathABt Bodea ?@lr@g;w% theret ¢ Sgé%seztimmﬁaﬂcomf 50 C to

conpound (1), for exa netal aIt b %
208 t sPyf £ P 9P §Anf EOBase! O gaF?s QP |%%?SHDF aE 86 ion
tigal héy\/\ﬂvblﬂyoﬁﬁ@)@n@ﬁ@ dm sald skwd hobashe c@ihpauhdl Cthe
amno acid and the |ike can be nmentioped.
repf&f 6RabPEPEXAHHILEs o1 fatal L ikt 1 l?o}se%%ﬁﬁFel Brae 2°

hrlopg%&“@lra%élyt %b%lﬂﬁch 18%,,5qdi W@ sakt, potassiumsalt and
fhée” Tike, alkaline earth metal salts such as cal ci um
sal tIn mragheef ufhealreachArnemiestt Gd (Ho 1§ keWhen the
u I d e i Lan, besment i gped. oA .g.,
Stg%enégagbﬁggkggglgéwé *gé auythxorganlc base E ore J
anexmmpbegrsabtsamddruquﬁﬂqB@%@nn@ nﬁﬁr@KVeGﬁ?P@wﬁﬁ§ ) as

@ Bl BeRARG R ne Ut 1 NS r P T ohayl A nd "

prdteytha@egyba@mnahﬂtﬂwar@l@@mayéblhyteaed&anpﬁgxlde
choline and the l.ike can. be nentloned As referab

ChERafHFds 26f <At S it h | Hor JATR CS30° act 6, TPOF Sredgl &

pr@@ébﬁlwgt@ﬂ@ﬂﬁgxﬁﬂdﬂbélﬁﬁm@kedhyﬂfﬁbt@thtael@bjectlve
nitric acid, sulfuric acjid, phosphoric acid and t
COWPQé“@éna@éeﬁe&NQMﬁQFC?%O%ﬁefe?%%PePEQEHﬁFéQQ &FOHPS can

beSaht$oWil-R DS G- AN A% dne E REAEXRABLE, podl tee Widifth as

the method described in Protective Groups in Organic

Synthesis, 3°% Ed. (1999), edited by Theodara W. Greene,
Peter G. M. Wuts, published by Wiley~Interscience, or an
analicgous method thereto.

The above-mentioned reactions may be further combined
with one or more of known hydrolysis reacticn, deproctection
reaction, acylation reaction, alkylation reaction,
oxidization reaction, cyclization reaction, carbon chain
elongation reaction and substituent exchange reaction on
demand, whereby compound (I) can also be preduced.

The compound (I) can be isclated and purified by a
known means, such as phase transfer, concentration, solvent
extraction, fractionation, liguid conversion,
crystallization, recrystallization, chromatography and the
like.

When compound (I} is obtained as a free compound, it

can be converted to an objective salt by a method known per
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arginine, lysin, ornithine and the |Iike can be

mentioned. 25 As preferable exanples of salts with

acidic amno acid, for exanple, salts with aspartic

acid, glutamc acid and the |I|ike can be nentioned. O

these, pharmaceutically acgeptable salts are

preferable. Wen, for exanple, the conpound has an

acidic functional group therein, inorganic 30 salts
Sesuwhaa&eahbdiamﬁﬂdﬁouﬁﬂﬁﬁbiéLQ,,aﬁ@d%ﬂﬁhsaktas conversely
Obgotas%lun1salt P al kal i ne earth taI I'ts

8-§°¢ a¢arcidrh aPt STy Nﬂﬁ?%%$?e bafi & §8?t£orm or

dleérbnanébhﬁ%Lﬂdé«%aﬁﬂnﬁyﬂé”&é%%éd(En@wn kol isReor a
and the like, and when the conpound has a basic

mefbﬁet?BﬁéPgQPﬁuﬁjFﬁéﬁéin for 90 exanple, salts with

| Norgant ge a§bgt36§hc@§x Rygroghl, Or G r ast Lap Ny drQbE QM §alt
acid, nitric acid, PUFIC aci d phosphori c acid and

AMRRE LK ER Lind Sedlttss wtﬂh gt kesd, Sadhsagiabetic
1n@Ean1Bh%E§B'C§% id, Jfgﬁiﬁfﬁéﬁig Q%@ 16,8¢8CL 941 pasic

taftaric acid, el ¢ ‘acl citric acid, “succinic
Oraépddlﬁeﬁmam@smdmﬂnaﬁdﬂﬂhh k&k@l@@meSBImentaoaedd and

e e ThﬁFCO ound
xR RUENE ot iy Do Ascil | s Hpr DUPUG.Sand adh
mepa@dsa@taean&haa@onnmhmmmvﬁnxm |§oﬂ@ss@nmeehed tad the

t. of t t
i Ry ReR b PRl et et phydi BFoGRagton sale,

ma@ﬁadnhmoasmn b\alr\inm Huws: d4he €ospourd; i siceavert edit and
0. compound (1) by enzymatical oxidation,

th?e&bé?us 0 RedreTySioRestc. AorP By ehyar 8l 95pErdge ©of salts

wwgﬁsbfgﬁnﬁélga%%C b AScaanProdrig; of ommoupdrthhy1@8nine,
ound obt ai ned by subjectlng an am no group o?
trb%ggbbﬁ’alpﬁ) Py rafiaeyl afion,ingl k¥l arivhigine,

et@QQéPQﬁEMEat HOR 68D 1anf HOMROUNG, 10D 9%?§9?§¥an

%ectln an am no group of conpoun
CY@l@ sandyptarieon dialyadyhat{iommine, N, N’ -

A BERL Y 8L Q9SRLRIIN AL 00 50, 2% e 5, P B
metefpabydr ohar amplfatriabi,c purangdlicey| ottt byl ati ehth 1norganic
acid, for example, salts with hydrochloric acid,
hydrobromic acid, nitric acid, sulfuric acid, phosphoric
acid and the like can be mentioned. As preferable examples
of salts with basic amino acid, for example, salts with
arginine, lysin, ornithine and the like can be mentioned.
As preferable examples of salts with acidic amino acid, for
example, salts with aspartic acid, glutamic acid and the
like can be mentioned. O0f these, pharmaceutically
acceptable salts are preferable. When, for example, the
compound has an acidic functional group therein, inorganic
salts such as alkali metal salts (e.g., sodium salt,
potassium salt etc.), alkaline earth metal salts (e.g.,
calcium salt, magnesium salt, barium salt etc.) and the
like, ammonium salt (e.g., choline etc.) and the like, and

when the compound has a basic functional group therein, for
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pi val oyl oxynet hyl ation or tert-butylation, etc.); a

conpound obt ai ned by subjecting a hydroxy group in

compound (1) to an acyl ation, alkylation,

phosphoryl ati on or 25 boration (e.g., a conpound

obt ai ned by subjecting a hy%roxy group of conpound

(I') to an acetylation, palm poylatlon

propanoylation pivaloylatlon succi nyl ati on,

yl ati al anyl ation o ,
X QRRLE hy F B Rl Ry A BT IS SHE BEED) 25 PV dBREBARE S
ac@@t ahpadoby csubj eetilg ra weardaxyldgr Qupfﬁflaoacmﬁpound
to an esterifjcation or am dation

pheéﬁb@aﬁ& a4 red &W%ﬂﬂﬁ%ﬁﬂ|%@Pa5%£PBo%§Eth696“6F acid

suEAMRQUAL kL) 10 an eihHsest esdfdcati@ariphesyl; oxalic
esterification, carboxynethyl esterification,

aciinet hylaniisomestiny| Tedtesrd f4C k@t | ht X prVAFSG oRPRELRHC

ac?d ﬁé%%%%@éqﬁfdﬁlc cid, p-toluenesulfonic acid and the
et hoxycar bonyl oxyethyl ~esterification,

llbhthah|@¢|nesﬁEKHﬁxbatlon
thyl-2-oxa-l di_oxol, en- d
1) nithyroepdfey 1 bln M B sasy S earbiRy Bk P o
asest§WDﬁm@@t|mmdnsuuﬁEQMGﬂmm@ImeanseaccpmandnﬁhGMMdhalS

s_These conpounds can he produced om.cqnpoun I .
coﬁveﬁﬁ?ﬁo&QGﬁﬂmP%%ﬁg %ﬁ Fﬁ dﬁdf??%%£ trepro F%l%# Mn an

enQQﬁEQu@@swﬁldnabﬂ&eﬁx:cmmﬁkmdphyhncmog3ceQnW®Mdmiﬂans in
compound (1) under the physiological, conditions, as I} b
Vla@scrﬁﬁéﬁ | 1 P TRE CH 7O PREGAFCH Mafig compourd () by

Mﬁk@@@@“oxfﬂ&tl&h([¥é@béﬁﬁbﬁn)hy@@ol%@&sl%&c , or by
90), published by Hi r okawa Publ i shing Co. The

hYdéﬁﬁwﬁﬁé @We o Pasalttt ¢ eredf *bF-a prodrug ther eof

of pxgsegn ti.QN PEF) OF 5 MVEbBBhRI EBEY ined b
act|%$t5,56§9¥?§uogrCaﬁgﬁﬁﬁﬁg ﬁg |n%|b|?%ry act|V|€§e Y

subgeMsiegven atieraconpounde{ | yooporhe dlésdmt amigit]ant on:
ali ?W§1&%%%%”%#%§@%5¥ghééléﬁf?e éccormég%?buddﬂ%btalned by

e present invéntion having superior
sub@@ctﬁMdﬂdﬁH@mﬁnn|qnpuppaftcompauh¢ NNP- 3 iarhi bitory
elcosanoylé%f5¥¥Lglaﬂyf%tlog, pentylaminocarbonylation, (5-
methyl-2-oxo-1,3-dioxolen-4-yl)methoxycarbonylation,
tetrahydrofuranylation, pyrrolidylmethylation,
pivaloyloxymethylation or tert-butylation, etc.); a
compound obtained by subjecting a hydroxy group in cempound
{I} to an acylation, alkylation, phosphorylation or
boration (e.g., a compound obtained by subjecting a hydroxy
group of compound (I} to an acetylation, palmitoylation,
propancoylation, pivaloylation, succinylation, fumarylation,
alanylation or dimethylaminomethylcarbonylation, etc.); a
compound obtained by subjecting a carboxyl group of
compound (I) te an esterification or amidation (e.g., a
compound obtained by subjecting a carboxyl group of
compound (I) to an ethyl-esterification, phenyl-
esterification, carboxymethyl-esterification,

dimethylaminomethyl-esterification, pivaloyloxymethyl-
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20 drug for the prophylaxis or treatnent of all MWP
associ ated diseases, such as joint disease (e.g
osteoarthritis, spondyloarthropathy, rheunatoid
arthritis (articular rheumatism and the |ike),
degenerated intervertebral djscs, cartilage injury,
tendonitis, arthritide, nuscular pain, 25

ost eoporosi s, cancer (e.g., tunor and the |like such as

e sRIH BT )b a RIS LA $x P a FISSHT L 8RY L HIDES sSUWGH ras dbrieast
cancer, prostate cancer, pancreatic cancer, stomach

phéélr@dé{dylﬂwwtgeztla‘f}]]e%?tl%@l of crakhyanéeP*Ccdl o ddarceren—4-
cange! nec G ehx0ka85eRRARAYS, | -
&Sgﬁgﬁgl cand%%fl adggo gg%lﬁegggcgﬁge? (||%3ua%%
esaarce‘hcqma:rryngreame@aﬂb@mdatapymg@alc ¢ameer ohe like.
Th%%re%gﬁ odﬂgﬁ n??&&uc@S”f?%ﬁlho ?@Jwﬁ ung by a
cancer, nﬁ?f celT carcrnoma cancer,
mekmdmbyanﬁanjerknén ary tract cancer, uterine cancer
(endgnetrlakrcanc r, cer(%;al C ncer% 0 ar n_canger,
Paddertdghce M P TaRee? T aRgr SHE igngn
coh&ﬁnﬂﬁﬂamhjﬁﬂIiﬂﬁﬁ&nﬁ@fﬂ@@”ﬁo bbmp@mddcanqemmaer the
ost.eancus, anglonat05|s angi of i brona,, t 1
PRy o+ Cp?e]nlcf%ltja%%?sr p%ﬁl BPEEIPEG) |léP n..,. faceutica
ReKRROSIH SirRANSOME o KAORS| ' Sosar QoM reaused iy )3 AS,163-198
“TUﬁﬁT“ﬁf‘Tﬁé maxiT1ary sinus, fibrosarcons, flbrous
(1919)i o e ha & o b5 Be o, PRRabddmpds &com,
||p0§ﬁ%0ggﬁ ou%¥§taﬂOQ%pqyﬂsQﬁﬁeQQé§§59nBr a Frodrug
ost eosar Coma,  chon rosarconmm, cancerous nesotheliona,
thieggiodmct gk gdiet | ikegnhhdnt hes ki Bepe pPar | dBEhtigthibitory
%fv%% éx¥{¥%ﬂ%ﬁyi% AHE= g%|§%%Qb£Qo lgéylVﬁ
egen atfion er oculari's di'sease , oni c cer
skinMakeewerameGnﬂommnumhheal|ng tphat hokegint b@W@ntlon
resorp | sease and the like), osteopenia,
Sqﬂﬁﬁw%QWs }é qﬁ@éﬂ@% S F8&Ffenosis, atherosclerosis,
aneuay&&m@dh@awln@hdﬂﬂdmmO@m@u(ysnbetche present
. arterjiosclerosis, 15 ocardi al .infarction, cerebra

Invierdd@n o v hinPe T BphYYEmE PIERIGATY GidtiUtt i ve

paRulimnary dimeases (GRDyi tokhveaktaidir,hasl sasdvapatddi s, safe
di abetes, ‘central nervous
drug for the prophylaxis or treatment of all MMP associated

diseases, such as joint disease {(e.g., ostecarthritis,
spondyloarthropathy, rheumatoid arthritis (articular
rheumatism) and the like), degenerated intervertebral discs,
cartilage injury, tendonitis, arthritide, muscular pain,
osteoporosis, cancer (e.g., tumor and the like such as
primary, metastatic or recurrent tumors such as breast
cancer, prostate cancer, pancreatic cancer, stcmach cancer,
lung cancer, celorectal cancer (colon cancer, rectal cancer,
anal cancer), cancer of esophangus, ducdenal cancer, head
and neck cancer (lingual cancer, pharyngeal cancer,
laryngeal cancer}, cerebral tumor, schwannoma, non-small-
cell lung cancer, lung small cell carcinoma, liver cancer,
kidney cancer, biliary tract cancer, uterine cancer

{endometrial cancer, cervical cancer)}, ovarian cancer,
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system di sease, multiple sclerosis, endonetriosis,
aut oi mmune di sease (Crohn's di sease, S ogren's disease
and 20 the like), shock, inflammatory bowel disease
(1BD), graft versus host reaction, infiltration or
nmetastasis of cancer and the like, in mamuals (e.g.,
nmouse, rat, hanster, guinea pig, rabbit, cat, dog,
bovi ne, horse, pig, sheep, nonkey, humans, etc.), or
bladdarcenncaceptivie, gparddcul ardiyons, an2bidnagtf dynchena,
. axi s _or treatnent.of osteoarthritis or .
ma D e A b e Tt AR B L bu e B S i e 0w
angonpibsiong, carpdwad saddomd, tihen preseahcenyepthHon tiray:
.be . in any solid__.preparations of powders, granules,
s P51 BB cabenrad mma ta0 i | xeSShhg FArERGEl Fauad by
AihBr MBLAbLrSYFURSe @MHiSIIANSy simpect Fopsoandchbhe,| itk®rous
. The pharnaceutical preparations of the present ,
n1gRhYBRY T8RS an SHETPIGTUICEd Dy ARPCEBRYEAELGRER et Husa rcoma,

hy§0Erof¥aREAl € o sherdiang oridnead Ny s 9F @bk at ERBndrosarcona,
tabletting, 93 coating, sterilization,

CaRABFSHPI BEEPERSIEER, TP Hewbktlane@ Chkt hikhe Rodmdhef
1ikbe, PHERaLaLLens Lo e odusat. Foi, Lhe, BLOduehl.eng
of such pharmaceutical preparations, for exanple,
magathrofieghacicbéneni, n oGdrver abcPrd nts pliesefoe , chronic
rmaceutical .5 p tions_ in the Japanes :
o MR eHob At ca ot i et 8 LRI RB7 "R Paadeprisn pone
reshepphannmdcegeit¢al dorseparatdansthof 11 he) preseabpenia,
neiggg Eion_na§ be fornmulated into, a sustained, rel ease
Prepariti SRIESHEL ATy dctT VeI Tyt edf EREECERYSTOS 1S
anbhodegr adphbaipahyser-tconpoundsy siihe- sust aknedibekaasesis,
10 preparation can be produced according to the nethod
MY QRRERT BLdLPAAIBLACS. 2694574 h 1 e Bhat Rceabt GaF

emPh gPanal | eAgocah ct B phesantve i flvEBML LR, LgcgQRt @R pef) ,
. compound (1) varies depending on the ¥orn1of t he
11peepat afNeAL ShubePg tgerieraldiah et abouteBt D21 18eEF OPG0%

sy@yeME&QQEaSQ[eﬁﬁﬁ@@@ﬂéﬂggﬂeEBQigp éQ&@Q¥t%§ng%y
autoimmune disease (Crohn’s disease, Sjogren’s disease and
the like), shock, inflammatory bowel disease (IBD), graft
versus host reaction, infiltration or metastasis of cancer
and the like, in mammals {(e.g., mouse, rat, hamster, guinea
pig, rabbit, cat, dog, bovine, horse, pig, sheep, monkey,
humans, etc.), or as a contraceptive, particularly as a
drug for the prophylaxis or treatment of osteocarthritis or
rheumatoid arthritis.

The pharmaceutical preparations comprising compound
(I) of the present invention may be in any solid
preparations of powders, granules, tablets, capsules and
the like, and in any liquid forms of syrups, emulsions,
injections and the like.

The pharmaceutical preparations of the present
invention can be produced by any conventional methods, for

example, blending, kneading, granulation, tabletting,
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nore preferably 0.5 to 20% by weight, of the tota

wei ght of the preparation. Wien conpound (1) of the

present invention is used as the above-nenti oned

phar maceuti cal preparations, it my be 20 used al one,

or in adm xture with a suitahle, pharmacologically

acceptable carrier, such as excipients (e.g., starch,

| act ose, sucrose, cal cium carbonate, calcium
co@b@ﬁ@hagﬁerﬁuﬁZhL1@hnd@MhK§ithaﬁﬁdﬂﬁhetgun1anaBbCQrdance

car boxynet hyl cel | ul ose, hydroxypmap cell Iosg, 2? h
wighyERal FPABSCEE] HNGs @ L eRagian ©hi el REPRuce or the

prOQLyVi oyl o p%LFW'ﬁﬁﬂ%ﬁaéﬁ&*)caiUQEé@QHE%lGQSQ for example,
stearic aC|d magnesi um st earate, cal ci um stearate,

eaghlef bhe.)tend sinGegiarmls (el vy 1o ke cf @f Pharmaceutical
pr§@£P2§¥Hﬁgh¥hC%h|mj% ééﬂ(¥hé¥£écw%géigenE§n(Begmade

i nj ection, physiological 0 saline, etc.)
refmadence desiréd, aﬂdﬂtﬂdﬂazﬂhﬂt@ﬂ%@m¥@e@tlcal preparations

ofs£§b|%u?l htprgg%r tlv%?jf?#@ ?%muféégﬁaﬂﬁﬁo a sustained

dr'sSo I'Sotoni ¢ agent,
rebtese andphhe+Lbbecdnﬁamnmngna©MBtenEmgodsleﬁhe and
ou can b f or mul at ed nt e tigns
b1 R A8 G R BP e ST S 00 T4t andF bETRanI GE1Tase
prégpsytecnetan, o@rﬁﬁudhdéﬁeé¢@bw@ln@repataélmBShsdch
as injection, etc. and can be admnistered orally or
dep%Féﬂ?%réPlyf Bar S%onpound (1) can be

adn1fﬂSiﬁée@héBméb@uEQE@HO%ﬁ%ﬁ5¥éﬂkéﬁéCEEf€%e|§§@Eeﬁt
admnistration or directly on the dlseased part havi ng

ingantapfi cihar cordeade.of FaMerrad t &F) c¥8&lepnfepergins on
thésfogﬁeg%rnﬁ@ ggggmﬁgﬂpﬂﬂpd Kk f@ng§¥§9a§§¥olﬁ about 0.01

adm ni strated parent'eral fornul ation | ocal
toadifPhi byr acight(e rrefaraliby mibaet oft- Lok oi AP&cPor Gt

mo%gt ?nyg§gk§% QS%PQ%§%Q?DQ§ &Ql%ﬂ%raS%g@Heaggtgﬁ %ef%ht
i nPthe Vi ci ity of a n % rou a solid form
ofsunh gsepambanbp granule powder, a liquid form such

=S SHPBTEN S, T PR e s FAAELE B wseo o
the above-mentioned pharmaceuu1cal preparations, 1t may be
used alone, or in admixture with a suitable,
pharmacologically acceptable carrier, such as excipilents
{e.g., starch, lactose, sucrose, calcium carbonate, calcium
phosphate, etc.), bkinders {(e.g., starch, gum arabic,
carboxymethyl cellulose, hydroxypropyl cellulose,
crystalline celluleose, alginic acid, gelatin, polyvinyl
pyrrolidone, etc.), lubricants (e.g., stearic acid,

magnesium stearate, calcium stearate, talc, etc.),

disintegrants {e.g., calcium carboxymethylcellulose, talc,
etc.), diluents (e.g., water for injection, physiological
saline, etc.) and, 1f desired, with the additives (e.g.,

stabilizer, preservative, colorant, fragrance, dissolution
aid, emulsifier, buffer, isctonic agent, etc.) and the like
by conventional methods. The compound can be formulated

into solid preparations such as powder, fine granule,
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can be obtained by m xing conmpound (I) with a

di spersant 15 (e.g., surfactant such as Tween 80,

HCO 60, etc., carboxynmethyl cellul ose, sodium

al gi nate, polysaccharide such as hyal uronic acid,

pol ysorbate, etc.), a presemvative (e.dg.

nmet hyl par aben, propyl paraben, etc.), an isotonic

agent (e.g., sodiumchloride, mannitol, sorbitol,
grghuteseialeet, c chpsalbyf ferc (. ¢, icab ctuen taghonat e,

etc.é_.a H a justh% %%?nt (e.g., sodi,.um phosphat e,
ProRt Al G FHOSpRE: 61 IS Y0 nd the | 7RE, 7t B%an
ad@{Heous reuspensiionor fMitdhers cd hus. obtal-Aedyr, compound (T}
formul ation is made into a practically usable
Ca?o?ﬁu?gPPBﬁsﬁﬁFepnﬁétﬁhﬁwQﬂﬁ®i%%e?sf%@m?§aFﬁoﬁﬁﬁﬁraﬁocal

ad@ihi 9t rpkaBh Okl giincUch, as, Sasan®i 8hh=08 £9FD nlvling an
or with a mxture thereof w th phospholipids such as
arfeeptArndigeagieth feditdm chidiret regbyceiidectecy. is
Mglyol 8E2c LG % ik @ SHSPENS) 0. i 0ui L ok at
pJ:particular, ﬁhen uéh§%OQ%Lf%#?dﬁp$%o§%n$%@%bé?ggatgg as 4
rageneerby iEntouthd ijooi nioxavidyl ofdmipasieatisuf fleribng &
artic r. di.sease for_local admnistration
ot T Sb ot 08 He b StucEl by &P S per o1 g BB hSa0Ra S
inf{tjornaa zhyabkwrenite acird yirepaiainonyfof anjethkdnroutes,

for l'e, . product by Kaken Ph tical Co., .
= 20k hETD) Ser0s% dreIA ngs T o SHE“Rpal A o

foaei shusedsi Bukbensdicsersi ngi dest i n@ycbe. a non-toxic
salt_thereof, and exanples_include an al kali netal

sal t" FUCH Y8 50di GnPLrapbt-addi dm Nt A e i4QE P IaRtion

camlkal bpeat hBanBlahisaldy sUsthsu@s MBEnestdm gakpbv@an:
and the like, a sodiumsalt bein particularly
(e ¥ of eFPEAACTREBMEMNEEUIaE R ght8of HyAt 8P onkEC-aci d or

A 0oRn L OxL¢ saht thereofs 4§ - 00 .
ca R 660 ¢ R é%%bey tshdeﬁv@ggé%?%g&%i h%%??’ege%arlde
sugt ef®rapRyurabdst 2506000 ks @bivute 3, 900, D0z mmdsgovetive

o PSRRI 100, 000,45, 2,200,000 Thes 188
agent (e.g., sodium chloride, mannitol, sorbitcl, glucose,
etc.), a buffer (e.g., calcium carbonate, etc.}, a pH
adjusting agent (e.g., sodium phosphate, potassium
phosphate, etc.) and the like, intc an agueocus suspension.
Further, thus obtained formulation is made intoc a
practically usable formulation for injection by dispersing
it with an oil of plant origin such as sesame oil or corn
cil, or with a mixture thereof with phospholipids such as
lecithin, or with medium chain triglyceride {(e.g., Miglyol
812, etc.) as in a suspension in oil.

In particular, when such formulation is administered
directly into the joint cavity of a patient suffering from
an articular disease for local administration, the
formulation can be produced by dispersing compound (I) in a
hyaluronic acid preparation for injection {(for example,

product by Kaken Pharmaceutical Co., Ltd.; ARTZ) as
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hyal uronate in this dispersion is suitably |Iess than
1% (WYV) for viscosity fromthe aspects of easiness
of various handling and admi nistration and the |ike,
preferably fromis about 0.02 to | ess than 1% and
even nore preferably from about 0.1 to 1% (WV). The
di spersing nediummay contain a pH adjusting agent,

| ocal anesthetic, antibiotics, a solubilizing agent,

di@Petsoh@nkedagent , Tart imadsorpii®naageéntised in the
. gl ycosam nogl ycan, 20 polysaccharjdes and the |ike by
digPHEEhBE REGWNTpER Ys&E qw%ﬁ%ﬁ?%ﬁl%x%ﬁbFesh?ﬁﬁPGdeand

ex8BPNEEOL nc30HRI ol a15RdisURe € od de, sgbNChBesadiun,
anmoni um acetate, or an aqueous protein that can be
Pok@hP hkEt aPed that ¢ ifsedy o1 i & khblt cexhibReFAg sany such
assﬁgaﬁégﬁhﬁt EE%&Q@%@'%%(%ﬂseﬁgingg'sgaquSSalt being
gl ycosam nogl ycan i'nél ude yal uroni c acid, _
parthoadilerrtiiynpredleenmdcoi t ihea urd keeupar chehdhdi piEnhyaluronic
| f at der.mat an ul f.at eparin e a
acfi 22 € TRar SRS OreR ¢ B e her S| 1Ree P TRE0 000 co apout
5, pobysaochariade rienc bydeshcany act ol Tt pohyshcdhar pde fesabl v
as, argi.ni,¢c ,acid. .30 The ve- ment i gned_aqueous
a8 36r SR B0 B8 2RO g CLpet0ds So BT eS| HERAEEPD1Y about
70physookegicaloosalsione or a buffer, and exanpl es
i ncl ude human serum al bumi n, human _ serum gl opul in, ,
coII%@%nﬁlﬁ%iaF?ﬂC%ﬁar?ﬁéoﬂI@§ hﬁﬁ§%ﬂ$n%RUi%%?n@r sodium
hy&08Rbnk el Ydesy ko i @R fon 0] ¥CLNEL 2 BIPONEYM 96an 13
acetate, citric acid, hydrochloric acid, sodium _
(WAYHr 6RF d&1sgrd e fIricke thFhe2 $RaT S apésehatngss of various

hahAELHGCSnal Qb€ %M 1 HNILLOPULANDL XYL 0CRERG ) v from
hydrochl ori de and the Iike. The antibiotic iIncludés,

abdor exBApke, lgent amisci N BndnthecVekencseTheetferably from

uRi ki zi.ng.a i ncl udes, for exanple, glycerin,
ab%@#ygf%yﬁgng°g%§2gp'400 and the like. The isotonic

agerithe | aicspelesinfomedxanmple,y rmamidiol ,a gof bidphsting
The anti-a

25§ 0Et TPRAT S PO et B Bot §bkyt ol BRCLGrBI AR ST

, ; yet Ry i t"a
an Nbaoobaate agpehtt, hesrld keadsorption agent, glycosaminoglycan,
polysaccharides and the like by a method known per se.
Preferred examples include mannitol, sorbitol, sodium
chloride, glycine, ammonium acetate, or an agueous protein
that can be administered into body fluid without exhibiting
any substantial pharmacological activity. The
glycosaminoglycan include hyaluronic acid, chondroitin,
chondrecitin sulfate A, chondroitin sulfate C, dermatan
sulfate, heparin, heparan sulfate, keratan suilfate and the
like. The polysaccharide includes an acidic pelysaccharide
such as arginic acid.

The above-mentioned aqueocus protein may be anything

that 1s soluble in water, a physiolegical saline or a
puffer, and examples include human serum albumin, human
serum globulin, collagen, gelatin and the like. The pH

adjusting agent includes, for example, glycine, ammonium
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10 Furthernore, when the dispersing nmedi umcontains an

aqueous protein, the content of the aqueous protein in

the preparation for a single dose is preferably 0.05

to 50 ny, nore preferably 0.5 to 20 ng, and even nore

preferably 0.75 to 10 ng. Swm&€h preparati on nmay

contain phosphoric acid or is a salt thereof (e.g

sodi um phosphat e, potassi um phosphate, etc.). Wen a
acprépar atdidre foradnj ecttydnocbhbaiins aphios plsordiemn acidkoride

It o ereof th copcentr n of s dlun1 hosphate
an%r§%btasgiun1pi5sp df% %n?ﬁgg ?éﬁa?&? 8Re§0reéﬁ: example,
chﬂmnmﬂuuamd:;zﬂxﬂﬁcihﬂenm@ﬂ®oﬁﬁ®oﬁwbea@@dDWQEEQab&y The
Sterlllzatlon of .a preparation

anﬁr&g’lﬁetlccarjﬂce]d*%euﬁ by°T opEPEPIRg ORE ERETE FRedddts ontke
Thpr @easH UNdemAsept € 1 €ONAHEEINS o rSeiaklpizl NG WddY i n,

addi ng a preservative, 25 and the |ike,
Poﬁyﬁh@ﬁe&eﬁ s | AQ0 2Py EPA Léde. TRBSproshyndct iagent

inangdher apgutd .G ragent ﬁgnﬁb@ol'n%%%bh%%lca%o@ﬁx&ﬁ%%ldklde

conbi nati on with other agents. ' For éexanpl e,
angofhéurd X8 i@%s@ﬁtﬂasa@s@h@tapeuﬁg@ntag@mlufd@s for

eXQRBE%U|?Eﬂy éﬁeggpb?ﬁ gsﬁgno? %qglg%%A%%. ﬁike.

a“cycl ooxygenase T nhibito or Co
i nhi brehyrmeice) ah@msééﬁeauﬁpéI@un@mhedthunahtelns an

acgéggsaggotﬁnqyn§:SUp ressa tbz(%é%;agaghgso% 51% ¥n the

‘an anafgesic P %
prepemama@mlddﬂyansﬁmglebmmeednsepﬁeﬁeré%uy DS&5M%% 50 mg,

Ki.nase . nhi d/or. TNF-a 97 roducti on
MO BN PBCESE " Par ?5\/. ) % SN £ BRI ﬁg{ﬁnkfﬂﬁg&epr@m@ably 0.75

tolmblﬂgtorSdﬁﬂWﬂEﬁpaﬂﬁﬁib@OﬂQQUBQnEEXn'@h@%@ﬁo@icﬁ%c1d or
|cancer agent, it can be used in conbination with

a feﬁll) Sotdr Entd canter i WheRNESPEAGE, Rotassium phosphate,
etgy¢l ooxygenase inhibitor (Cox-1 or Cox-11 inhibitor)

i ncl udes, for exanple, Celecoxib, Rofecoxib, a

sal i YRR 2 aRF BPAERLARI Ve s Lich &t bepi ¢omtahtst Rosphoric

aclbker 3 sait thereof, the concentration of scdium
phosphate or potassium phosphate in the preparation for
injection is about 0.1 mM to 500 mM, and preferably about 1
mM to 100 mM.

Sterilization of a preparation may be carried out by
operating the entire production process under aseptic
conditions, sterilizing with y-rays, adding a preservative,
and the like, without being particularly limited.

The prophylactic and therapeutic agent of the
invention can be used in combination with other agents.

For exampie, when compound (I) is used as a therapeutic
agent for articular diseases, it can be used in combination
with (i) a cyclooxygenase inhibitor (Cox-I or Cox-1T
inhibitor), (ii) a disease-modified anti-rheumatic drug and
immune suppressant, (iii) a biologics, (iv) an analgesic
and anti-inflammatory agent, (v) a therapeutic agent for

bone diseases, {vi) p38 MAP kinase inhibitor and/or TNF-a



n

15

20

25

30

Di cl of enac, Indonethacin, Loxoprofen and the |iKke.
(ii) A disease-nodified anti-rheumatic drug and 0
i mrune suppressant includes, for exanple,
nmet hotrexate, Leflunom d, Prograf, sulfasatazine,
D-penicillamne, oral goldggent, T-cel
differentiation controlling agent and the like. (iii)
A bi ol ogi cs includes, for exanple, a nonoclonal 15
pr8fhibbedy (8ndi M, s ANR & ant L bodyy-88thihb112inase
anti body, anti-IL- 6 anti1 body, anti-1CAN -1 anti body,
(JMR1 i iababaseitbodyFurtétar ) vl ubtepeeedpt 61 (6. gsed as an
T re t t 0 US| i d i
L Bacentor antacem & GEY) Phnd R T kar 40 vy
otmﬁraﬁaKQQQM@ean@qaﬂu5|nflannatory agent incl udes,
for I nt.c C esic, ( B
nor p |ﬁgj9 8%8e|8nge< %pél)r‘%t %zom ne, lncacirg ?d,oxstgr%f d%m(e.lé
inbibﬂﬂos@laneluhydrocmwﬁ|éxump]@Etbgl@cedmbsoRomepoxib a

exanmet hasone, betanethason etc ant i I y
sa gL g TEae e a2 AR NG | SLSadns 800 ST LTS 4
piandrthec,l |Ik1@on(e\@ha%irherme¢1&r@f@ge@hdf orebohee .
di seases racture, refracture ost eo or05|s

e.g.,
osteBﬁhlaé'%’Spﬁﬁgme l&ﬁ§€b§@ %ﬂﬁﬂﬁqQﬁ?@%l i, and
im@RReNkGppheuatol d Artdudd | sso30-desbi et in@en@ftrexate,
articular tissues in osteoarthritisand its anal ogous
Leflypaméd, &regrahcludesasdbrzixanplereaicalépmine, oral
goP&eQ L3kl 0f . @%ﬂl’dff¥é¥éﬁﬁf§%P@RaESnt§Bﬁlln?|ggent and

cal crtoni n preparation, a vitamn prepara

th¢elgke-al pha-calcidol, etc.), sex hornnnes (e.g.,
estr en‘ £5558§b Ebseggm%ué%s FF & §t §dmono lonal
bi sp osp oni ¢acrds, i priflavores, orlne conpouna

antebgdy sedigum falntor-mes - @t@nﬁjb&dyaﬁhﬁthzL benentibody,

an LRy I A dstoerd Ved BEAVER PRGBS p PO, B F dhtiboay,
etd&l ansfs@wbrl@a HeQdt Jractorg (TGo Phin1bNeNkLB- kickeptor,

etg p protelnaceous ligand (IL-1 receptor antagonist,

etc.) and the like.

{(iv) An analgesic and anti-inflammatory agent
includes, for example, centrally active analgesic (e.g.,
morphine, codeine, pentazocine, etc.), steroids (e.g.,
prednisolone, hydrocertisone, methylprednisclone,
dexamethasone, betamethasone, etc.), anti-inflammatory
enzymes (e.g., bromelain, lysozyme, proctase, etc.) and the
like.

(v) A therapeutic agent for bone diseases (e.g.,
fracture, refracture, osteoporosis, osteomalacia, Paget's
disease, spastic myelitis, chronic rheumatoid arthritis,
destruction of articular tissues in ostecarthritisand its
analogous diseases, etc.) includes, for example, a calcium
preparation (e.g., calcium carbonate, etc.), a calcitonin
preparation, a witamin D preparation {e.g., alpha-calcidol,

etc.), sex hormones (e.g., estrogen, estradiol, etc.},
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factor-1 and -2 (IG~1 and -2),
and the like.

(PTH)

and/ or TNF-a
described in the

S/ G FLIL P WGEET 2829%: ¢

10 publicat®ens of,

V@@?ﬁﬁﬁogi

par at hyroi d hor none
(vi) A p38 MAP ki nase inhibitor
production inhibitor include conpounds

for exanpl e,
W98/ 57966, W98/56377, W98/ 25619, W98/ 07425,
W98/ 06715, US5739143, W97/ 35855,

pW@@EHEEﬁﬁﬁlNWQJ/Zﬁ&@hoQMHHM250&61d¥@96biﬂiéavones,
96/.21654 V@95/O7 22, W00/.0952

W97/ 33883,

W99/ 17776,
UORBS L 25345, ) «

vitamin

Kys5ﬁsﬁao&mm9>@/e2@4:5%)m&MD@%@&%Z f9§§$§§ég% growth

US5864036, US6046208, US5716955,

US58115

f@§§@7052¥ﬁ?u35§6§@%hetv@@@%g$97gr0w@®oﬁgr¢@g (PDGF} ,

0

5 008767091 To06r67050, Te00reasale srowt

f@SG@@GﬁlfHKV0§9/@mﬁﬁﬂ anN®99? 51416 aWD9ILE99 5D rmone  (PTH)
a§%9gfgsiﬁge W99/ 58502, Wp99/ 57101, 20 W99/ 32111,
99/'32110, W99/ 26657, W99/ 20624, W99/ 18942,
W99/ 16164n w099h@@8SQJRMWQ8&@%%%%0&W&§é5893TNF o
mmas/izsss 98/ 06715, 97/ 22256, w096/21452
Ppobfi3586 * 0 LY @D 0FaBHeBRINE6£4T6H8C in the
pWB0OL4E50%,s wﬁ90ﬁﬂﬁa4§uﬂ¥$ @l3%@@@/57@@@2/%@§%¥56377
5%88/%7204 W00/ 10563, US6080546, WD99/ 61426, 25
W F35463 1B, WpRD/ 49778, W5o3BR3adg2 W097/35855,
MO9824098, 1woWBOB 25639,y 8, 7
vmgg/szssé \ 007/ 55048, ‘%%8%%%@%57 W§%8§?§§%§6 WO96/10143,
WQPOTE 26045 WOSEEIERRE, \WOE) 402435, W96/21654, W099/01131,

R R

US5756499, U 58

WQ@@QlQQBBQ me%yax§§37USMEEM@ﬂgﬂguswwg920m13655716955

U095 473097 adsr07435. Vs 5oaB3 D000/ 4224900/ 31063,

WOWYOZ2 68128, WODOQ/1GA0Z,, WAMDO0! #0285, w&@@@i@l@@@ WO00/12074,

W00/ 42003,

W00/ 4

T A58, U0 ToRes, RAID] Cadon, VBSSR61ase. ey o/ 54400,

WMDO0¢ B2463, wHSE0G2R08;, \Nﬁﬁﬂ/%%%ﬁb VW@ﬁé?@@@@Q
V@97/35855 W96/ 2298

5856,

RO he 2L 1 a5H85 5/ Py
wEPNPPsNgs, dRsebi/bed sin

W088/06715,
WO00/42002,
WO00/25791,
W099/32463,
W098/25619,
W097/25047,
WO96/21654,

US5756499, US5864036,

W099/21859,
W0938/01130,
W098/07425,
WO00/40235,
Wo00/42002,

WO97/22256,
WC00/41698,
WO00/17204,
WO99/32121,
W098/20868,
W097/25046,
WO00/55153,

W099/03837,
US5905089,

WO97/33883,
WO00/31106,
WO00/41698,

A

W098/52940,
W096/21452,
WO00/41505,
WO00/10563,

W099/17776,
W097/35855,
WO097/25045,
WO00/55120,
JP-A-2000-86657,
W099/01449,
WO98/57966,

WO00/42213,
WO97/46228,
WO00/10563,

and

Qﬁ@(Q%%@%at%@99ﬁépéaés
W098/52937,

WOC0/433¢66,
WOo00/40243,

56080546,

W098/28292,
WO97/32583,

US5658903,

WO0G0/26209,
W099/59960,
W099/01136,

W098/52941,
W099/58128,
WO00/59904,
WO00/64894,

W099/57101,
W099/18942,
W098/52558,
WO00/42003,
WOC0/34303,
Wo88/61426,
W098/27098,
W097/25048,
WO96/40143,
US6046208,

W0e8/47899,
WO00/04025,
WC00/42003,
WO99/61426,
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t he publications of, for exanple, WO0O0/ 35906,

W00/ 35909, s W00/ 35921, WO00/64872, W00/ 75118 and
W02/ 62792. (viii) An anticancer agent include, for
exanpl e, 6-0- (N-chloroacetyl carbanoyl)fumagillol,

bl eomyci n, nethotrexate, aéthi nomycin D, mtonycin C,
daunorubi cin, adrianycin, neocartinostatin, cytosine

ar abi nosi de, 10 fl uorouracil
WOP Y Bahgdr oPEEYI2H M1, SRR/ 160 pi RO DR T8 | HPPRARSB56,

wo!ﬁ)’%%%%' ewo@%Z'é%'a% ané:le v Al gyt ld-Lin,

doxor ubi"¢i n "hydrochlor ubicin ydrochlorlde
bl eofryxih hydmﬁchhbnbdeorhepmdmw@awcnmgdunﬂs described in

el A oLl e S 40553005,

womsala phan, wobnodtﬁe;saz ICad iz mearlnrydwmm @IM? de,
ci sp zat hj opri ne, mercapt opur tegafur

I
S PRt Ty BF 0L PRLnDRy, AUREETY oET Rt ¢ 6-0-

Nachdoteat@sy@b@@@ambgat asinefPieL o Enant &&ﬁ}ecm,
nmepi ti ostan, fosfestraol, chlornmadi none acetate, 20

me‘r%ﬂbF%FéFPn GEELALEY Hifs dtel i et Wit € anéR ¥ hRTEPkein,

adMgnyused hBoeamkiinaldQn.i f he Adm i stLall ook pherva
for conpound (1) and the conbination drug is not

Tlyparenearatly tRitarbedr odorpount {1yooruee phbr neéebbioal .
t f, d . nbi '
ze:‘fO{fHQé' ﬁeoatnh%gg pand Lihe, | f%%rﬁe%g?&ﬁhyég}g&m&%,a

5 phaf maceuti ca conp05|t|on t
dO@@nmhlsteréﬁdtochaogu@axnaqﬁaEubﬁ¢ﬁ$tmﬁmi@mhb®rhée,
n I Wit h tine interyv The dos
o1 G B RSV SE D e TR YR 10y 588 s e
suhﬁ@b@danmebmashlhbesmMﬂaUHMIgmnnﬁxhcﬁmsmydﬁ@dhmaﬂlbe,

suitably. selected ordlng to t subJ ct 30 of
CY%%%?%?§¥r8?F§ﬁf 583?% At i P oTPAi sease,
pr®tgank Zahbonyandchhe diides. cmq»jemm Ofaﬁﬁmmﬁfiﬁél on

for conbination is not particularly limted, and
me%ﬁﬁﬁﬁﬂﬂﬂrﬁp?faﬁﬁgﬁﬁérdr&fqmﬂfu%xwﬁﬁ?%ﬁ@?%P%aym%EhYl

t e £OIBE 8GN at fgbsp&bmcofachmﬂasseaﬂélo@he,lo@e Syshcterm
of administration include, for exanpl e 1)
enanthate, mepitiostan, fosfestrol chlormadinone acetate,

leuprorelin acetate, buserelin acetate and the like.

When used in combination, the administration interval
for compound (I) and the combination drug is not
particularly limited. Compound (I) or a pharmaceutical
composition thereof, and the drug for combination or a
pharmaceutical composition thereof, may be administered to
a subject of administration either simultanecusly or with a
time interval. The dose of the drug for combination may be
determined to be in accordance with the clinically used
dose, and can be suitably selected according to the subject
of administration, administration route, type of disease,
organization and the like.

The form cof administration for combination is not
particularly limited, and compound (I) and the drug for

combination may be combined at the time of administration.
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adm ni stration of a single preparation which can be
obt ai ned by sinultaneously fornul ating conpound (1) or
a pharnmaceutical conposition thereof with the drug
for s conbination or a pharmaceutical conposition
thereof; (2) sinultaneous adm nistration by an
identical route of admnistration, of two
preparati ons which can be obtained by separately
Sufbr frel-at iofg acanpoLwtd: (4 )oor iec phas macent égahple, (1)
conposi tion thereof and the drug for copbipation or a
2 SRS T AR al” COmOST (1 GrPE her BoF : g aFh can be

obadihaids batsiiem Wt owds T Meo kil BS ¥ ahg byodpolgantirgabr a
route of administration, of two preparations which

PhazRa6E ISH AN SPRP Sepdiat Slree brintat Fhg €5HBoGRE

cofib) n@k i@anPbar ERGAHInGAl o COIPLSI LéPPos L heRgOt nukER st e »)
.drug for conbination or a pharmaceutical is
S1EBAPEEREMEN 2dEdGft r g oy oy 2 mankedeist adal nkstF &t Pén

adRYnidit-berent %H#H%ﬁ:gh: éﬁ{&§$ﬁ§1&ﬁfchogahm8e obtained
preparations which can be obtal ned by separately
byf eepakatieny compourd:ind )corpauphat fhceat acaharmaceutical

Ltion,thereof wth the dru for_conbinatiaon ar
o RaE habeul Al oaposi 11 o (hef er 6 [ 1o OF 9
phadminestiakilomoniptds ia tdmechetesval (by dififieieptation with

outes ,of adm nistratjon,. of. two preparations i ch .
> LM bEn Bhvined Byt cclststty For Darar A eBuabaRg on, of
twfl prepadatpbasneeawt caln aonpeastd i oadtber eebawktbihe
. drug for conbinatjion or a pharmaceutical conposition
wiﬂﬂ%?@sﬁﬂ@f GPMPE Vg il e, O cftri R 3EF2EF oh1 T ALt ABTBPEdE1on

th@fc60MIoURd thk) QP rhhardmeaE cah thepegfaapdcthencal
the drug for conbination or a pharmaceutical thereof,

CoRpORd i APsTR&EICOT /i nl 4)hes Favieraeeows dedpinaprehéon by

- k] h - %i<N ' 4 nd.£1). ., w d
o LRSI 0 S S RLLSAATI L Do bhabietite
whiahentnohecabtaieeabproprdst et e el termdl attogdingproand

(1} 18, SUPLAGLN ke RADNY ALl oN. s Lhe adALAESLERL e arug
, type o i Sease a e 11 ke. "For exanpl €, the
forxontehineticonpaunrd phlgripresentca h composition thereof;

(5) administration with a time interval by different routes
of administration, of two preparations which can be
obtained by separately formulating compound {I) or a
pharmaceutical composition thereof with the drug for
compination or a pharmaceutical composition thereof (for
example, administration in the order of compound (I) or a
pharmaceutical thereof and then the drug for combination or
a pharmaceutical thereof, or administration in the reverse
order), and the like.

The mixing ratio for compound (I) with the drug for
combination in the combination of the present invention can
be appropriately selected according to the subject of
administration, the administration route, type of disease
and the like.

For example, the content of compound (I) present in
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101 the conbination of the present invention may vary
depending on the type of preparation, but it is
typically about 0.01. to 100% by wei ght, preferably
about 0.1 to about 50% by weight, and nore preferably
about 0.5 to about 20% by sigweight, with respect to
t he whol e preparation. The content of the drug for
conmbi nation present in the conbination of the present
thenvenbiion tiey: ‘@&r)tl"dﬁnﬁﬂfﬁd’rg: mdrhtelctryp:eapfvary depending
PLE a&atlon but it is plcally about %OO0
on by ERer §RE, Ofir SEGRATIAS MU S: £ olsab%?}%?)/‘&ﬁy gut 0.01

toV\@Dg%t byand imr-e @fze;ffear@biw alroute Oy 51 t 0o abeutit 209 byy
g wth respect to the whole preparation. The
we&ah enfRgf MRA CaBdiR i@ RiUE PRV et 17 e¥© prieght 2PA Phe

weQQH@'nﬁﬁtﬂn @EF%QQ.Qkﬁ%ﬁﬁidﬂB@g“ﬁfEbQPﬂtyéﬁy
dependi ng of preparation, but it is

t ypi et | yoabont thégesdgggg@%fbyawgayﬁtlQﬂupresent in
th@r88ﬁ5§95¥l@g0%% y%é‘b%%%@&%’l Oundi?? a d tﬁgeggﬁggdlng

whol e prepar ati on en Cco
Onfbhecbmbﬁnaﬁl@me@ﬁeateaah ieﬁandteﬂw fyrhoihledabbhe 0.01

S cant en y be e o
tOd%@nd? g%o%%PEZ f?ﬁ% nﬁ%ﬁﬁg: % ?Hg ?béut 0% by
wep@htnaeedtmoablpraﬁﬁﬁpﬁﬂgiabﬁnﬁ t hereofabéhe 20% by

nlst tion ro S e of the atient,
we B T L ERL L8Rt o P et st 151 fofan caul ¢
patmam davi agr 65t Qﬁaét:iﬁlilthlvé, sheh exmieidhe;daséyt in

dose of conpound & per body wej ght is about
the fpEP %BEEGOHgof @ﬁe@&kﬂ%ﬁ PSR P05y 18 hgdearading

on MOKE pygterabbyahout i®r2 i M. is V‘@yﬁhc&?ﬂybgbout 1 to
adm nistered in portions in 1 to 3 tines.
99 phat mat et i 681 - campoFnsiGradil t o Prieskht t¢ n%m Piﬁnwﬁsght

S d:pe S ¢ dose nay vary
Wl@ngﬁgﬁﬁggoEBtkgétﬁgé gnghﬂﬁ%tent of " conpound (1), 30

t ypdihgin formpdand ofl) theddmhatd@ngoﬁqmwgpmhﬂmﬁﬁxpnt&ee

ea%@lgﬁéﬁggpéﬁgtfg ﬁﬁﬂgﬁ%&“ % (TR IS SgChused.
) ; gU|nea plg, ¢a 0g,

boviThies dose may vary depending on the type of compound
{I) or a pharmaceutically acceptable salt thereof, the
administration route, symptoms, age of the patient, but in
the case of administering orally to an adult patient having
ostecarthritis, for example, the daily dose of compound ({I)
per kg body weight is about 0.005 to 50 mg, preferably
about 0.05 to 10 mg, and more preferably about 0.2 to 4 mg,
which can be administered in portions in 1 to 3 times.

When the pharmaceutical composition of the present
invention is a sustained-release formulation, the dose may
vary depending on the type and content of compound {I),
type of formulation, the duration of drug release, the
animal subject of administration (e.g., mammals such as
mouse, rat, hamster, guinea pig, rabbit, cat, dog, bovine,
horse, pig, sheep, monkey, human etc.) and purpose of

administration, but in the case of parenteral
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horse, pig, sheep, nonkey, human etc.) and purpose of
admnistration, but in the case of parenteral. 102
adm ni stration, the rel ease amount fromthe
preparation is preferably fromabout 0.1. ng to about

100 mg of conpound (1) periweek. For a drug for
conbi nation, the dose can be set to 5 any level wthin
the scope that side-effects do not occur. The daily

addﬁ&i& sft@fa ta ot UG HeOI'r 105804 N34 1 O F8Y r ¥Rl yhedgrz@@)dﬂm i is
Ee extent_ of synptons, the age, sex, body I ght
PIEh¢réds tinat yatzﬁ?futt He: S ubg e%‘? %?O%Hnﬂﬂpsﬁ‘ﬁaﬂfoﬁomp%d
(1di pRranddterval of admnistration, the properties,
10 formul ation, type of the pharnaceutlca
pr ephP &t ?oﬁruﬂyéé’r gomt@adctdrve lrgredientanang R to

an? K%v@ﬁdvﬂﬁﬁuﬁg%. sé%ﬁé'§ﬁ$@ré¥dé'QkkggtFF@M@%%%’occur.

dose of t rug, f'or exanple, I'n ora
Thadmmmhﬂldﬂaanfqn)aadmngmﬁorscwwblnatiyn abguwa@y001

o ref out 0.01 to, 00 I_S
deh%?éqgl% era y 4 o&tyooﬁ ?%m%%mng gr [%8 éf Sbexd %Ody
wemghghtamdnadmartﬁquyxﬂfytm@n$mb§éetedf|Bdmdmhmmﬁaﬂymn,

an. agent for combi natjon of t
end b ae G S T Ser B SRRUOrT) AP R g oS
foﬁmﬁlémﬁbmnawywblﬁﬂ/tﬁﬂ)ﬁﬁhﬁﬁﬁ@@uﬁl@éEdpreparatlon, type
of aEgltaneously a drug for conbination may be first
a

nP&teréd, X9 by? ROnpetind: £F) a“ér maYoRESURE

pabb)cimy e administereaed,fdyst, foLl owed by @h@r@gugfoEor
conbi nati on. When the adm nistration is carried out

eXgiophea titmehedt Nt stheatioe Faterparmgay ivatypically
abdgpendigRg 23 %@dd“%éﬁfﬁ¥%fé@é§?§p9$gﬁg hopRe s 500 mg,

admi ni stered, fornmul3ation route o m ni stration
angneorke pirieife.r akdry el € - Whien hOOdmggpé@rkg of body

- i nat.i. ;g st n e ound ). _can
A e s RO
4 point.of administration of the drug for conblnatlon

S?eﬁ@%%ﬁ{ggl %h%grlgo Q%%%lon of gﬁé Eggen Egn is
administered, compound {I) and a drug for combination may
be administered simultaneously; a drug for combination may
be first administered, followed by compound (I); or
compound (I) may be administered first, followed by a drug
for combination. When the administratien is carried out
with a time interval, the time interval may vary depending
on the effective component to be administered, formulation,
route of administration and the like. For example, when a
drug for combination is first administered, compound (I}
can be administered within 1 minute to 3 days from the
point of administration of the drug for combination,
preferably within 10 minutes to 1 day, and more preferably
within 15 minutes to 1 hour. When compound (I) is
administered first, a drug for combination can be
administered within 1 minute to 1 day from the point of

administration of compound (I}, preferably within 10
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within 15 mnutes to 1 hour. When conpound (I) is
adm nistered first, a drug for conbination can be
adm nistered within 1 mnute to 1 day fromthe point
of adm ni stration of conpound (l), preferably within
10 103 mnutes to 6 hours,1@amnd nore preferably within
15 mnutes to 1 hour. The pharnmaceutical conposition
of the present inventionis lowin toxicity and thus
mioamebetuséﬂfsaﬁahyandsmdrqnpiéf@tablythétbmnpaﬁnmSn@tes
g Exanpl es shown bel ow exhi bit excel |l ent
8?855I|Ity when adm ni stered orally, and thus can

be umeel povanbageeusky asngnsdraloprepartat iphesent
npl e The _present i nvention |s expl ai ned i n detai

lnvﬁ“FFr@rH d dﬂ oviThd By Teferd gt #8° ExafpPestand safely.

nRQEQ&Q&@QaﬁxaﬁﬁkﬁimméguhdgE§§”ﬁhé”ﬂ§9ﬁb@@a'§hBQh below
limted i n_any way the exanpl es and may be changed

exWPHGuﬁxt?r@démtngﬁqWﬁ%Well%%o‘b%e%fa‘fﬁ‘ﬂé“bﬁé%ﬁfﬂ orally,
anbNYERLi 0Rn AR lddd Qyddh Gl UM £ fQéTa!aHgB%Q'ﬂyph:@p%%%Qlon

Exanpl e 15 was perfornmed under the observation
TLC (Thin Layer Chronmat odgxamph¥®, unl ess otherMAse

p fi f ng._a
Th%aﬁgkggﬁgréékg rcﬁg%sqgggﬁeﬂghlg edggg%ec Foﬁhﬁas
fohddeiby &y U%ﬂmﬂnyngntanx@mmmamsamﬁ Rafeoboce Examples.

deyel opnent. with .a hosph mo| ybdi ¢,acid or a
Thnlﬁﬁyégrﬁ reaé%njixg 1 Tﬁf?%ol?oaﬁgowﬁgsﬁyng%
exHﬁpﬂlfaéCbm‘dedla@y H@kﬁi@d@ﬁj enptioyed aspsktiag gebmf ahe

hr omat ogr.ap A 60F254 pl ate manuf actured by
SC%?CE?V\E € é’ﬁfﬂs@%@dl&g et ati ve TLC plate. A room

terrp;ferﬁ atuheiohefar E:@Quﬂﬁr @ihi3 Jrpe e ﬁnelanSe:ach Example
nperature from about 25 10C to 35C Nucl ear

Wa%@ﬁéﬁpémﬁgs&ﬂgﬁée)t*@p&hﬁear%%onn%as@r% udi'Rgnaayer

Ch:\_/&R!aAB'gEF%%@ ) e Nie=200, SRect { é’éfeélgécifh'édNNRTL%OQraW
0 "MHiz) or a BRUKER nodel DPX3
performed uging a 60F,s; manufactured by Merck as a TLC

plate. Detection was made by an UV detector or by means of
a color development with a phosphomolybdic acid or a
ninhydrin reagent. Silica gel 60 {70 to 230 mesh size)
manufactured by Merck was employed as silica gel for column
chromatography. A 60F;s; plate manufactured by Merck was
employed as preparative TLC plate. A room temperature
referred herein typically means a temperature from about
10°C to 35°C.

NMR (Nuclear Magnetic Resonance) spectra were
measured using a VARIAN model Gemini-200 spectrometer (‘H-
NMR: 200 MHEz or 300 MHz) or a BRUKER model DPX300 ('H-NMR:
300 MHz). An internal standard was tetramethylsilane and
all & values are represented in ppm. Abbreviations
employed here are described below.

DME: N,N-dimethylformamide, THF: tetrahydrofuran, EtOH:
ethanol, DMA: N,N-dimethylacetamide, IPE: diisopropyl ether,
CDCl;: deuterated chloroform, DMSO-dg:deuterated dimethyl
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300 MHz). An internal standard was tetranethylsilane

and 30 all S values are represented in ppm

Abbr evi ati ons enpl oyed here are descri bed bel ow. DVF:

N, N- di nmet hyl f or mam de, THF: tetrahydrofuran, EtCH

et hanol , DMA: N, N-di net hyl acet am de, | PE: diisopropyl

ether, CDCl3: deuterated chloroform

DMSO- d6: deut erat ed di met hyl 104 sul foxide, Hz: hertz,
suﬂfogmdaliﬁg C@@&tantJIﬂcdﬁﬁﬂﬂﬂﬁ(ﬁonsﬁ&nﬂp&ﬁtG@ultiplet,

tri d: douhl [ t, hr: broad
T: GBUBF £ Houbi et 0= dosh s der < Exsril ko, 5o¥: broad,
dd4- a¥abNe| G3up(i2t( 1k, 2cAmdrd ridet,

yl t hi o) et hyl ] oxy} phenyl ) net hyl | -3, 4- di hydr oqui nazol i ne
Eﬁiﬁ££§aﬁboxan1de 0 HHN NS X0aN O H A suspension of

4~ §k8¥h 4 8XQ-3,- §1@Ihy@qu%iqggggﬁ@zol|necarboxy|ate
0 talne according to the methods described in

y1lgbiphakhafl ] oxgamhengiemastiyss (-1 78)dilagdpayuingagbine-2-
Caﬁﬂg %H eqki ke (200 ng, 0.917 mmol), 1-(3-{[2-(1H
triazol - 3-yl thio)ethyl]oxy}phenyl)nmet hanam ne
obtai ned in Reference Exanple 3 €98 ng, 1.19 nmol)
and 15 dii sopropyl ethylamne (234 ng, 1.83 mml) in
et hanol (10 nL stirred 5 hr. The
reaction sol ven _evagora >

. as washed with
urated brine, dried over lisodiumsulfate, 20 and
Ntonhcentrated. The residue purified by preparative
HHPLC (G LSON 215L1 QUD HANDLER, 322PUMP, WV/ VI S- 156,

SHI SEI RO CARCEL L. BACK: 18 4UGLEQ 3548 (i3, qvs 0> X50 mm) ,
gquinazolinecarboxylate obtained according to the methods
described in Jcurnal of Organic Chemistry (18978), 43(23),
4485-7 and the like (200 mg, 0.917 mmol), 1-(3-{{Z2-(1H-
1,2,4-triazol-3-ylthioc)ethyljoxyiphenyl)methanamine
obtained in Reference Example 3 (298 mg, 1.19 mmol) and
diisopropylethylamine (237 mg, 1.83 mmel) in ethanol (10
mlL) was stirred at 90°C for 15 hr. The reaction solvent
was evaporated under reduced pressure, and the residue was
extracted with ethyl acetate and water. The organic layer
was washed with saturated brine, dried over sodium sulfate,
and concentrated. The residue was purified by preparative
HPLC {GILSON 215LIQUD HANDLER, 322PUMP, UV/VIS-156,
SHISEIDC CAPCELL PACK C-18 UG1l20 S-5 (20 mmo¢ X50 mm),
mobile phase: distilled water {(containing 0.1%
trifluorcacetic acid) /acetonitrile (containing 0.1%
trifluoroacetic acid), gradient: distilled
water/acetonitrile=90/10—0/100, time: 10 min, flow rate:
25 mL/min, detection wavelength: 220 nm), and the obtained
crude crystals were recrystallized from ethanocl to give the

title comrpound as a white powder (29.2 mg, B8%).
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nobi | e phase: distilled water (containing 0.1%
trifluoroacetic acid)/acetonitrile (containing 0.1% 25
trifluoroacetic acid), gradient: distilled
wat er/ acetonitri.le=90/10-*0/100, tinme: 10 mn, flow
rate: 25 nL/mn, detectioniwgvel ength: 220 nm, and
the obtained crude crystals were recrystallized from
ethanol to give the title conpound as a white powder
me(29.rdy Mhi8% .1 105 79wl ting point: 177-179C Exanple 2
6-cyano:- 4-oxo-N-[ (3-{[2- (I H 1, 2,4-triazol - 3-
Eﬁ@ﬂﬁ% t hyl ] oxy} phenyl ) et hyl ] - 3, 4- di hydr oqui nazol i ne
6 'c%farﬁ)—(lﬂa*cb@(@m plfes+ N2 HNLsXBON, ©-+ Hi Azsyspensi on of
(JH1,2,4-trjazol -3-_ylthio)ethyl]
l&w}opir?eﬁ#wl)wtwg?{sﬁﬁ% o Ay hed3i A~ F&éhéﬁéﬁ@@m@@mr@ 2-
cad3QQime  0.999 mmol ), ethyl 6-cyano-4-o0xo-3,4 10
di hydr oqui nazol i ne- 2- car boxyl ate obtai ned i n Reference
Exanpl e 51 (200 ng, 0.822 mmol) ‘And
di i sopropyl et hyl am ne (0.180
ethanol (2 nL) wé&S™stirred af orx2~tdays. The
reaction solve $
es e, 2si duél.wa

UMiVI S- 156, SHI SEI DO CAPCELL PACK C-18 UGL20 S5 (20
Nimp X50 nm), nobile phase: distilled water
H(containing 0.1% trifluoroacetic acid)/acetonitrile

(contaknkpen+dY% offr itfl woro@cetie- nci d)-+ g1 adient..
dlstllled 20 mater/acetonltrlle 90/ 10- >0/ 100, tinme: 10
Y LA L) Eithw Il gp ) Phen v i rh a e ke e BRTRaVEFeridt e fzamnce

ExBibiecand (0 eRfaineshs mmol), ethyl 6-cyano-4-oxo-3,4-
dihydroquinazcline-2-carboxylate cbtained in Reference
Example 51 (200 mg, 0.822 mmol) and diisopropylethylamine
(G.18B0 mL, 1.05 mmol) in ethanol (2 mL) was stirred at 90°C
for 2 days. The reaction sclvent was evaporated under
reduced pressure, and the residue was purified by
preparative HPLC (GILSON 215LIQUD HANDLER, 322PUMP, UV/VIS-
156, SHISEIDO CAPCELL PACK C-18 UG120 S-5 (20 mm¢ X50 mm),
mobile phase: distilled water (containing 0.1%
trifluorocacetic acid) /acetonitrile (containing 0.1%
trifiuoroacetic acid), gradient: distilled
water/acetonitrile=90/10—0/100, time: 10 min, flow rate:
25 mL/min, detection wavelength: 220 nm), and the obtained
crude crystals were recrystallized from ethancl to give the
title compound as a white powder (97.4 mg, 26%).

melting point: 195-188°C

Example 3

6-fluoro-4-oxo~-N-[(3-{[2-(1H-1,2,4-triazol-3-
yithio)ethyljioxylphenyl)methyl]-3, 4-dihydroquinazoline—~2-

carboxamide
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crude crystals were recrystallized fromethanol to
give the title conpound as a white powder (97.4 ny,
2699 . nelting point: 195-198C 25 Exanple 3
6-fluoro-4-oxo-N-[(3-{[2-(1H 1, 2,4-triazol - 3-
yl t hi 0) et hyl ] oxy) phenyl ) met hyk] - 3, 4- di hydr oqui nazol i ne
-2- carboxamide 106 O FHHN \N" SSONN N-NO H
A suspension of 1-(3-{[2-(IH1,2,4-triazol-3-
yl t hi 0) et hyl ] oxy) phenyl ) met haRam ne obtai ned in

1.27 _mmol), ethyl

[ [ ¢ | a D 00 ng, 0.423 mmol)
/"51:@/“ PrepyTe A ] 2.54 mmol) in
<'T (9 m)-ethanol (3 nlL)liwas stirred at 90C for 2

Netdys. The reaction solverf? was evaporated under
Hreduced pressure, and the residue was io extracted
wi t hAOsthlphypdroahlkdr ile (@ci dl antl HHE 2t byt ragebat é-
he qrgani.c | ayer was washed with saturated bring,
Vg0 S A o0t Yt o SBAR - EonEBHPY ALgd. TTRE e rence
Em%?ﬁlége w&&g QKMZGa“TTZﬁdofrpnétnbmeﬁefehbfﬁm&1?ﬁ§}3’4_
the obtained crude crystals were recrystallized from
dl%ﬁéﬂ%ﬂ%%ﬁ?%ﬁ%ﬁ?%?%?%? Pexi52EBnBBLAA"EE AT whEtErence
EXIEXM%{ 5(225(-11)07&@,25(%423 nehbiNdanal ALi s38@0b8dCthylamine
anpl e .
(04 ty| oxy)* A6uo- N7 (BEE[ 22 (2 122hanedi dFomid- was
st}ilf_gé'gg)a%t @dob%xggae%@&et hyls 3, & 4t hydr ogyi nazol,bne

car boxam
evaporated under reduced pressure, and the residue was

extracted with 0.1N hydrochloric acid and THF-ethyl acetate.

The organic layer was washed with saturated brine, dried
over sodium sulfate, and concentrated. The residue was
crystallized from toluene-ethanol, and the obtained crude
crystals were recrystallized from THE-IPE to give the title
compound as a white powder (45.7 mg, 25%).

melting point: 180-182°C

Example 4

&~ (methyloxy)—-4-oxo-N-[ (3-{[2-(1H-1,2,4-triazol-3-
yithio)ethyl]oxylphenyl)methyl}-3,4-dihydrogquinazoline-2-

carboxamide

O
O
HN “CH,
s N
N T
<f mﬂ/f \\//\\O N
NN o

H

By a method similar to that in Example 3 and using,
instead of ethyl 6~fluoro-4-oxc-3,4-dihydroguinazoline-2-
carbeoxylate, ethyl 6-(methyloxy)-4-oxo-3,4-

dihydroguinazoline-2-carboxylate obtained in Reference



io

15

20

OO HN\ ~ HCH3 "~/ _Ir \O\ NYA\N/ NNO H By
a nethod simlar to that in Exanple 3 and using,

i nstead of ethyl

6- f |l uor o- 4- oxo- 3, 4- di hydr oqui nazol i ne-2- carboxyl at e,
et hyl 6-(nethyl oxy) - 4-o0xo-3;425

di hydr oqui nazol i ne- 2- carboxyl . ate obtained in

Ref erence 107 Exanple 53, the title conpound was

Ex@ﬂb@bn%@ ag e teld1ow c peveend (88s 6oPBa i 4489 asmel tield ow
poi nt : 142-143C Exanple 5s

POFIEHI IS4 do- MTH3- {[2- (1K1, 2, 4-tri azol - 3-
mexﬁgg %bggxl]gg%%ﬁmﬁﬁﬁ%gnﬁthyl]-3,4-dihydroquinazoline

oxam ~H / ON ~N-Ir NNNO H
Exgyprdengt hod similar to that in Exanple 3 and usi ng,

—-g‘ﬁflo%t %a?fx%f Net[h%i {12 (L1 2 drtriagol-3-

["uor o- 4- oxo- ydrqu|nazoI|ne - carboxyl at e,
yléthyl) eGhotll] kphpay};Meﬂhhyﬁf@,Q dihydroguinazoline-2-
ca%g)lnazollnecarboxylate obt ai ned in Reference Exanple

t|tIe conpound was obtalned as a white powder

lw @\/Yﬁ@

By a method similar fo that in Example 3 and using,
instead of ethyl 6-fluoro-4-oxo~3,4-dihydroguinazoline-2-
carboxylate, ethyl 6-chloro-4-oxo-3,4~dihydro-2-
guinazolinecarboxylate obtained in Reference Example 54,
the title compound was obtained as a white powder {(78.1 mg,
22%) .
melting point: 168-171°C
Example &
6-methyl-4-oxe-N-[ (3-{[2-(1H-1,2,4~triazol-3-
ylthiec)ethyl]oxylphenyl}methyl]-3,4-dihydrogquinazoline-2-

carboxamide

HN
H
e
N O
H

By a method similar to that in Example 3 and using,
instead of ethyl 6-fluoro-4-oxo-3,4-dihydroguinazoline-2-
carboxylate, ethyl 6-methyl-4-oxo-3,4-dihydrogquinazoline-2-

carboxylate obtained in Reference Example 55, the title
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20

220). is nelting point: 168-171C Exanple 6

6- net hyl -4-oxo-N-[(3-{[2- (I H1,2,4-triazol - 3-

yl t hi o) et hyl ] oxy) phenyl ) net hyl ] - 3, 4- di hydr oqui nazol i ne

-2- carboxamde 0 HN CH3 H<XSO MO 20 HBy a

method simlar to that in Exagpl e 3 and using,

i nstead of et hyl

6- fl uor o- 4- oxo- 3, 4- di hydr oqui nazol i ne-2- carboxyl at e,
cigWinB-wed hydt 41 0%Q- 35 4adi; Ry drequibnazal | (38-25 mg, 27%) .

car boxyl ate obtained in Reference Exanple 55, the
metljttijrey FO8inteompdtmb8 WEs obt ai ned as a yel | ow powder
Edmrb1& M, 27% . nmelting point: 184-185C Exanple 7
““GTHﬁTﬂUT4-OXO-h&[(B-{[Z-%%F#l,2,4-t[iaZO|-3- 5
6 A i) etdwd oxy i phehyt f mBt Ay} 43 t4idizedriogui nazol i ne

2 i ANy N - TP
N O G R AR S v Bt et G
cagttpp{anéi-dd uor o- 4- oxo- 3, 4- di hydr oqui nazol i _ne-2- 10

car boxyl ate, ethyl 6-am no-4-o0xo0-3, 4-di hydro-2
qui nazol i necar boxyl ate obtai ned?i n Ref erence Exanple

56, NH,
HN
H
N \\
N
o

M S
y \\//“\O
J
NN
H

By a method similar to that in Example 3 and using,

instead of ethyl 6-fluoro-4-oxo-3,4~-dihydrogquinazoline—-2-
carboxylate, ethyl 6-amino-4-0x0-3,4-dihydro-2-
guinazolinecarbexylate obtained in Reference Example 56,
the title compound was obtained as a yellow powder (180 mg,
48%) .

melting poini: 164-167°C

Example B
5,6-difluoro—-4-oxo-N-[{3-{[2-(1H-1,2,4-triazol-3~
ylthio)ethyl]oxy}lphenyl)methyl]-3,4-dihydroquinazcline-2-

carboxamide

O F
F
QR
H
S\x//“\o N\H/J*%N
O

By a method similar to that in Example 3 and using,

N
T
N—N

H

instead of ethyl 6-fluoro-4-oxo-3,4-dihydroquinazoline-2-
carboxylate, ethyl 5,6-difluorc-4-oxo-3,4-
dihydroguinazoline-2-carboxylate obtained in Reference

Example 57, the title compound was obtained as a yellow



i¢

15

20

the title conmpound was obtained as a yell ow powder
(180 ng, 48% . nelting point: 164-167C is Exanple 8
5,6-difluoro-4-oxo-N[(3-{[2-(1H 1, 2,4-triazol -
yl t hi 0) et hyl ] oxy} phenyl ) net hyl ] - 3, 4-di hydr oqui nazol i ne
-2- carboxamde OF F HN %5\0 Nu N NNO H20 By a
method simlar to that in anpl e 3 and usi ng,
instead of ethyI
u 3,4- di hydr oqui nazol i ne-2- car boxyl at e,
pow?ﬁr ?§966 9Fuo?o)4 oxo- 3, 4
meﬂthugrpqmnaaZQBﬁneﬁzﬂcarboxylate obt ai ned i n Reference
le 57, the title conmpound was obtained as a
m—§%2 109 powder (59 0 ny, 33%. nelting point:
5~ rﬂté’éth@ﬁoE&amplwg{ (1B-1,2, 4~ trlazol 3-

5 .

VISRERI e?@ywpramﬁﬁéwh%ﬁh% Al itradinnassinge?-
carBoxSAakhexam de 0 " HN H ~~O \ Ny NO <X~ H By

a method simlar to that in Exanplqjs an@kp3|ng,

i nstead of ethyl

6- f | uor o- 4- oxo- 3, 4-

car boxyl at e, et hy

5- met hyl - 4- oxo- 3

1

By a method similar to that in Example 3 and using,
instead of ethyl é-fluoro-4-oxo-3,4~dihydrogquinazoline-2-
carboxylate, ethyl 5-methyl-4-oxo-3,4-dihydroquinazoline-2-
carboxylate obtained in Reference Example 58, the title
compound was obtained as a yellow powder (75.0 mg, 40%).
melting point: 137-139°C
Example 10
5~-fluoro-4-oxo-N-{(3-{[2-(1H~-1,2,4-triazol-3-
ylthio)ethylloxylphenyl)methyl]-3,4-dihydroquinazoline-2-

carboxamide
O -
HN
s N

S
/NT \/\O N
NfaN
H

By a method similar to that in Example 3 and using,
instead of ethyl 6~fluoro-4-oxo-3,4~dihydroquinazoline-2-
carboxylate, ethyl 5-fluoro-4-oxo-3,4-dihydroquinazoline-2-
carboxylate cobtained in Reference Example 59, the title
compound was obtained as a yellow powder (110 mg, 59%).

melting peint: 164-167°C
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car boxyl ate obtained in Reference Exanple 58, the

title conpound was obtai ned as a yel |l ow powder (75.0

ng, 40%. nelting point: 137-139C Exanple 10 15

5-fluoro-4-oxo-N-[(3-{[2-(1H1,2,4-triazol - 3-

yl t hi o) et hyl ] oxy} phenyl ) net hyh] - 3, 4- di hydr oqui nazol i ne

-2- carboxamde O F HNN SONN NNO HBy a

nmethod simlar to that in Exanple 3 and using, 20
Exbﬁ@tl@ad jof et hyl

oro 4 0XO- I hydr oqui nazol i ne-2- carboxyl at e,

4- Qﬁﬁyy 5P ddro- ﬁnbkb:%fﬁfﬁ¥h@6?%qélnazollne 2-
ylﬁaﬁboﬁﬂmyﬁad%%fgﬁgﬁylrmé@ﬁyg?n§e4Ea@th§oﬁaaehaqz,3

title conmpound was obtained as a yell ow powder (110
Al py riggehine sl ad v poiide 164-167C 110 Exanple 11
4-oxo-N-[(3-{[2-(1H 1, 2,4-triazol -3

yl t hi o) et hyl ] oxy} phenyl ) net hyl ] - 3, 4{/di hydr ot hi eno[ 2, 3-

d] pyri m di ne- 2- c%pa-ﬁaWIde O HN ~NS N-NOs
H By a nethod si to t hat |HNExan‘p1 e 3and using,
|nste of et hyl

A oH N <2-~%ar boxyl at e,

/’ w 4 0XO0- 3‘2 dlhydrothleno[ ,3-
N”N ©

By a methed similar to that in Example 3 and using,
instead of ethyl 6-fluocro-4-oxo-3,4~-dihydrogquinazoline-2-
carboxylate, ethyl 4-oxo-3,4-dihydrothienc{Z, 3~
dlpyrimidine-2-carboxylate obtained in Reference Example 60,
the title compound was obtained as a white powder (102 mg,
27%) .
melting point: 216~219°C
Example 12
5-methyl-4-oxo~-N-[(3-{{2-(1H-1,2,4-triazol-3~
ylthio)ethylioxylphenyl)methyl]-3,4-dihydrothieno (2, 3-

dlpyrimidine-2-carboxamide

By & method similar to that in Example 3 and using,
instead of ethyl 6~flucro-4-oxo-3,4-dihydrogquinazoline-2-
carboxylate, ethyl 5-methyl-4-oxo-3,4-dihydrothieno{2, 3-
dlpyrimidine-2-carboxylate obtained according to the method
described in US4054656, the title compound was obtained as
a white powder (82.7 mg, 44%).
melting point: 178-178°C



10

15

20

d] pyri m di ne- 2- car boxyl ate obtained in Reference
Exanpl e 60, 10 the title conpound was obtai ned as a
white powder (102 nmg, 27% nelting point: 216-219C
Exanpl e 12
5-nethy|-4-0xo-N—[(3-{[2-(1£5#,2,4-triazol-3- 15
yl t hi 0) et hyl ] oxy} phenyl ) net ] -3, 4-di hydr ot hi enof 2, 3-
d] pyrimdine-2-carboxamde 0 CH3 HN NSO N N NON O
Eﬁgﬁgéegégg¥hg?h§:n1lar to that in Exanple 3 and using,
6- ﬁethyapdw4»mx0kajm}dﬂmydrUQUlnaz©+tnea2@lzem

BT L & T R e by 47§ yerothieno (2,37
gk@iMﬂaﬂﬁduﬁébdﬁﬂdxnmddée obt ai ned according to the
nmet hod described in US4054656, E@ title conpound was
obtained as a white powder (82.7%ngy, 44% . nelting
point: 178-179C 1 Exanpl e 13
6- met hyl - 4- oxo- N {[2-(1H § raxol - 3-
yl t hi 0) et hyl ] ox yl)néthyl] 3, 4-[di €hizenol 2, 3-

ﬁm(gvne  Doxa g'<X80N O 5 H By
7 a fethod sinmYfar to that in anple 3 and usi ng,
i ngt ead of et hyl

foluoro-4-oxo-3,4-dihydroquinazoline-z- car boxyl at e,
et hyl 6-net hyl - 4- oxo- 3, 4-di hydr ot hi eno[ 2, 3-
By a method similar to that in Example 3 and using,

H

instead of ethyl 6-fluoro-4-oxo-3,4-dihydroguinazoline~2-
carboxylate, ethyl 6-methyl-4-oxo-3,4-dihydrothieno{2, 3~

dlpyrimidine-2-carboxylate obtained according to the

methods described in BE853818 and the like, the title

2

compound was obtained as a white powder (225 mg, 61%).
melting point: 202~205°C

Example 14
5,6-dimethyl-4-oxo-N~[{3-{[2-(1H-1,2,4~-triazol-3-
ylthio)ethylloxylphenyl)methyl]-3,4-dihydrothieno[2, 3~

dipyrimidine-Z2-carboxamide

O CHj
HN
S ff:lf 1 \ CH3
N x
oy e NTE
\—N O
H

By a method similar to that in Example 3 and using,
instead of ethyl é6-fluoro-4-oxo-3,4~dihydroquinazoline—-2-
carboxylate, ethyl 5,6-dimethyl-4-oxc-3,4-
dihydrothieno(2,3-d]pyrimidine~2~carboxylate cbtained
according to the methods described in US4054656 and the
like, the title compound was obtained as a white powder

{30.3 mg, 8%).
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25

30

d] pyri m di ne- 2- car boxyl ate obtai ned according to the

10 net hods descri bed in BE859818 and the like, the

title conmpound was obtained as a white powder (225

ng, 610). nelting point: 202-205C Exanple 14

5, 6-di net hyl -4-oxo-N-[(3-{[21{AH 1, 2,4-triazol-3- is

yl t hi 0) et hyl ] oxy} phenyl ) net hyl ] - 3, 4-di hydr ot hi eno[ 2, 3

d] pyri m di ne-2-carboxamde 0 CH3 H NH CH3 N-S~~\O
mdl t Mnp' bOinN ;- 1MeO20d°By a nmethod similar to that in
EEéaEEIe % and using, instead of ethyl

- 0X0- 3, 4- di hydr oqui nazol i ne-2- 20
63§%bg&yhﬁb&o—?gﬁwgi%K}iﬂjﬁiﬁwi;fkﬁﬁﬁaﬁoﬂ[B— ot ai ned
I hydr ot hi en , +3-d]| pyrl mdl ne-2-carpoxyl ate obtalne

Yé&éb?&?ﬁ@p@f&?%}w&g Rfeertbed ¢ ﬁgiﬁﬁég%%nﬁﬁ&ﬂ ine-2-
ctheoxkhkkge the title conpound was obtained as a white

powder (30.3 ng, 8% . 112 neltingopoint: 198- 200C

Exanpl e 15 N
6- cyano-4-oxo-N-[ (3-([3-(1H1, 2, 4-t ii azol - 3- 2

xythNo)propyl]oxy}p'h ) met hyl 1141374-"dy ¥ oqui nazolin
H@-Z;lgxcarboxanide HN rHN H ONN
N\, o
N S’/\\”//\\O \\N
O

A solution of ethyl 6-cyano-4-oxo-3,4-
dihydroguinazoline-2-carboxylate obtained in Reference
Example 51 {200 mg, 0.822 mmol) and 1-{3-[(3-{[1-
(triphenylmethyl)-1H-1,2,4-triazol-3-
vl]thio}propyl)oxylphenyl jmethanamine obtained in Reference
Example 7 (708 mg, 1.40 mmol) in DMA (10 mlL) was stirred at
100°C for 12 hr. The reaction mixture was concentrated
under reduced pressure, and a solution of the residue in
dichloromethane was treated with acidic resin (MP-TsCH: 1G0
mg) to give a brown oil (1.05 g). The oil was dissolved in
dichloromethane (10 mbL), and trifluvoroacetic acid (3 mL)
and triethylsilane {(0.138 mL, 0.863 mmol) were added
thereto at room temperature. The mixture was stirred for 1
hr, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (30% -
100% ethyl acetate/hexane). The obtained powder was
suspended in ethyl acetate, and the mixture was stirred
under heating at 90°C for 1 hr to give the title compound
as a white powder (189 mg, 50%).
melting point: 196-197°C
Example 16
5-methyl-4-oxo-N-[(3-{[3-(1H-1,2,4~triazol-3-

vithio)propyl]oxy}phenyl)methyl]-3,4-dihydrothieno([2,3-

dlpyrimidine-2-carboxamide



in

10

15

20

O A solution of ethyl 6-cyano-4-o0xo0-3,4

di hydr oqui nazol i ne- 2- carboxyl ate obtai ned i n Reference
Exanple 51 (200 ng, 0.822 nmol) and 1-(3-[(3-([1 10
(triphenyl methyl)-1H1, 2, 4-triazol - 3-

yl ] t hi o} propyl ) oxy] phenyl } ng§ hanam ne obtai ned in
Reference Exanple 7 (708 ng, 1.40 mmol) in DVA (10
m.) was stirred at 100C for 12 hr. The reaction

m xture was concentrated wunder reduced pressure, and
a solution of the residue in 15 dichlor t han€hhas

b oil (1.05 g). i %QN
Tfilc/llgionethane (10 pacet jic acpd (3
3 si | ane 2 wer e
&Led Sﬁtftfﬁbzi\®oon1 W The M xt ure was
stirred for 1 20 hr, and concentrared under reduced
pressure. The residue was purlfle@ by silica ge

colu chro gra (3 % -, .100% et

acetgye?hgigﬁgﬁ hed %mﬂ%rg%%%bl%u%%enagduSlng’
inetlyld aceteaie;l amob},taheomx&mse3yvasd$hyﬂ|red1umm@r1me ~2-

heat i n at 90C for 1 hr to g ve the tlthe conﬁ?yn E% 5
carboxv, 09%°~ Ardi édﬁ8 eno -
d}§%61¥&agné5gﬂﬂﬁﬁb§- late obtained accordlng to the method

met hyl - 4- ox (1H1,2,4-triazol -

de?ﬁﬁﬁb@ﬁpﬁébﬂﬁ%@%éﬁ%ﬂyﬂ)‘%?hﬂ? sozepapﬁyldf«@tsm%ﬁcﬂl?%d as
2 wha@edl Ckg;dknp—anggrpgxpn1de 113 OCH3 f N HN HNH

Nl- 1 SS\ON~NS ~0O By anethod simlar to that in
mebtamgl ectif and. Usthg?°d nst ead of et hyl
EXg}ﬂ%)i%nq_-j,él-oxo-BA-dihydroquinazoline-z-

6-cyano-4-oxo-N-[{{3-{[4-{1H-1,2,4-triazol-3-

ylthio)butyl]oxylphenyl)methyl]-3,4~dihydroguinazoline~2-

carboxamide

H
ooy

By a method similar to that in Example 15 and using,
instead of 1-{3-[(3-{[1-(triphenylmethyl)-1H-1,2,4-triazol~
3-vl]lthiolpropyl)oxylphenyl}methaneamine, 1-{3-{(4-{[1-
(triphenylmethyl)-1H-1,2,4-triazoi~3~
vllthiolbutyl)oxy]phenyl}lmethanamine obtained in Reference
Example 11, the title compound was obtained as a pale-
vellow powder (244 mg, 64%).
melting point: 173-177°C
Example 18
5-methyl-4-oxo-N-[(3-{[4-({1H-1,2,4-triazol~3~

ylthio)butylioxylphenyl)methyl]~3,4-dihydrothieno[2, 3~



10

is5

20

car boxyl ate, et hyl

5- net hyl - 4- oxo- 3, 4-di hydrothieno[2,3 s

d] pyri m di ne- 2- car boxyl ate obt ai ned according to the

met hod described in US4054656, the title conpound was

obtai ned as a white powdery %471 ng, 45% . nelting

point: 178-179C Exanple 17

6- cyano- 4- oxo- N-[ ( 3- ([4 (1H1,2,4-triazo

hi yl] thyI]-3,4-dihydroquinazoline

d]%élz’%lg‘g)rdgg%am TSR 4 S ON © 1IN NN O H

By a nethod simlar to that in Exanple

15 instead of

1-{3-[(3-{[2-(tripheny

3 yI]thlo}propyI)oxy]o } met fanea

\Efﬁlo utyI oxy]@ enylf et hanam e obMfai ned” in

Reperence Exanple 11, the title npound was obt ai ned
Na§ a pale 20 yellom1pomder (244 ng; 64% . nelting
p0|nt 173-177C Exanple 18
5- mepPyh - A= 0%0aNsh 63164l a2, ér tRta#0le 315, and using,
yl thi o) butyl ] oxy} phenyl ) met hyl ] -3, 4-di h drothleno[z 3
mﬁ&addpéyrei%yda e bowsnt el olehyd fPlRJuNnalz'o)lsmeé‘ B

caybux§late, ethyl 5-methyl-4-oxo-3,4-dihydrothieno([2, 3~

o'

dipyrimidine-2-carboxylate obtained according to the method
described in US4054656 and using, instead of 1-{3-[(3-{[1-
(triphenylmethyl)~1H-1,2,4-triazol~-3~
vilthio}propyl)oxylphenyl}lmethaneamine, 1-{3-[{(4-{[1-
(triphenylmethyl)-1H-1,2,4~triazol-3-
yillthioclbutyl)oxylphenyl}methanamine obtained in Reference
Example 11, the title compound was obtained as a pale-
vellow powder (232 mg, 48%).

melting peoint: 161-163°C

Example 19

d—-oxo-N~-[{2~-{[2-(1H-1,2,4~-triazol-3-

vlthio)ethyl]oxylpyridin-4-yl)methyl]-3,4-

dihydrogquinazoline-2~carboxamide

O

NZ HN

N S ™SS N
H

=TI

A suspension of ethyl 4-oxo-3,4-dihydro-2-
gquinazolinecarboxylate obtained accerding to the methods
described in Journal of Organic Chemistry (1978), 43(23},
4485-7 and the like {200 mg, C.917 mmel), 1-(2-{[2-{1H~
1,2,4-triazol-3-ylthio)ethyl]oxylpyridin-4-yl)methanamine
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N NOHBy a nethod simlar to that in Exanple 15,
and using, instead of ethyl

6- cyano- 4- oxo- 3, 4- di hydr oqui nazol i ne-2 s carboxyl at e,
et hyl 5-nethyl - 4-oxo- 3, 4-di hydr ot hi eno[ 2, 3-

d] pyri m di ne- 2- car boxyl ate pptai ned according to the
nmet hod described in US4054656 and using, instead of
1-{3-[(3-{[1- (triphenylnmethyl)-1H1,2,4-triazol -

hyMkbEhE@k@@@p%bk%ﬁﬂdé“ﬂﬁﬂﬁé@%ﬁ@@@@"@ﬁ@mphe{38[(éﬂé[%g,
O (triphenylnethyl)-1H1,2,4-triazol - 3-

1. w]tﬂﬁpé})bapﬂ P@%ﬂommﬁml}er@wﬁmwm 66€amﬁed3| g7 mmol} in
DMBefgfﬁ'?‘?ewaﬁx@Eﬁ'ﬁe]dl mﬁ%ﬂ?ztéo %%Tg%* e PPL L efy

pal e- ellom1po ng poi nt:
thgemiggg@e 1@ Eﬁ@ﬂph@ﬁ@@rature, the resultlng solid was

cof}%ég g’%%iF{h%r%&hh&fzé%ér %%é%%g?iﬁg,ﬁﬁhanol. The

oxy}pyridin-4
obuahyddoqmudaZQMMdaﬁzM&Hkn»@m@ﬁEaDllhde&rbm SOhNNN1 to

N---N O, A
9148 ok B3 Ay PSS e o T hEE A BES T ad 4330l g™
me@@ggadbag ntQ the metdreds described in Journal of

C) Chem stry (1.978), 43(23), 4485-7 and the

Ex 0 ng, 0.917 nmol), 1-(2-([2-(1H

6~ éyané urbasoh-—3-(l-thio) ety ] oxy} ey b dbn=-4-yl ) met hanam
i ne 115 hydrochl oride obtajned in Reference Exanple

y1aRip328hirg | ox¥ ) Py ol D)~ dnidl dre st bpyt 8thyl ani ne (462
leEdfégéanEthdél2J@%%Hé&iﬁ&d@as stirred at 90C for

After cooling the mxture Hg roomtenperature,
the resulting solid was

N7 [ | HN
S N
e
NN O
H

By a method similar to that in Example 19 and using,
instead of ethyl 4-oxo-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 6-cyano-4-ox0o-3,4-dihydroguinazeline~2Z-carboxylate
obtained in Reference Example 51, the title compound was
obtained as a white powder (21.9 mg, 6%).
melting point: 225-230°C
Example 21
S-methyl-4-oxo-N-[ (2-{[2~-(1H-1,2,4~triazol-3-
ylthio)ethyl]loxylpyridin-4-yl)methyl]-3,4-

dihydrothieno{2, 3-d]pyrimidine-2-carboxamide
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s collected by filtration, and washed with et hanol.

The obtained crude powder was recrystallized from
ethanol to give the title conpound as a white powder
(135 ng, 35%. nelting point: 187-189C Exanple 20 10
6- cyano-4-oxo-N-[ (2-{[2-(1H 12, 4-tri azol - 3-

yl t hi o) et hyl ] oxy}pyridin-4-yl)nmethyl]-3, 4-

di hydr oqui nazol i ne-2-carboxamde O N~ HN NSO N\ NN O
H By a nethod simlar to that in Exqule 19 and usi ng,
1s instead of ethyl

6- cyano- 4- oxo- 3,
obt ai ned i n Ref erjence
s @phtained as la whi

/ . -2
<f5- thyl -4-oxo-N-[(2-{[2- (I H ,
f\hi 0) et hyl ] oxy} pyri di n- 4-yl t
di hydr ot hi eno[ 2, 3-d] pyri m di ne-2-carboxan de 116 0
CH3 N~ HN~NNON~NS NNO HStep 1 By a nethod
stepmilar to that in Exanple 19, and using, instead of
et hy| 4-oxo-3,4-dLhydro-2-quinazoJinecarbfxyﬁgte, S .
ethy?y a method similar to that in Example , and using,
1 nB+BBRENE 4-10xPr 3¢ 4o @b hydEotAhGROI2 Bl dli it dterZooxylate,

ethyl 5-methyl-4-ox0-3,4~-dihydrothienc(Z,3-d]pyrimidine-2-

carboxylate obtained according to the method described in
US54054656 and using, instead of 1-(2~{[2-(1H-1,2,4-triazol-
3-ylthio)ethyljoxylpyridin-4-yl)methanamine hydrochloride,
1-{2-{(2-{[1-(triphenylmethyl)-1H-1,2, 4~triazol-3-
vllthiolethyl)oxylpyridin-4-ylimethanamine cbtained in
Reference Example 20, 5-methyl-4d-oxo-N-{{z2-[{2-{[1-
(triphenylimethyl)-1H-1,2,4-triazcl-3-
yvlithiolethyl)oxy]lpyridin-4-yllmethyl)-3,4-
dihydrothieno[2, 3-d]pyrimidine-2-carboxamide was obtained
as a white powder (85 mg, 20%).
Step 2

A sclution of S-methyl-4-oxo-N-({2-[(2-{[1-
(triphenylimethyl)~1H-1,2,4-triazol-3-
ylithio}lethyl)oxylpyridin-4-yl}methyl)~3,4-
dihydrothieno[2,3-d]pyrimidine-2-carboxamide (395.0 mg,
6.576 mmol), triethylsilane (0.097 mL, 0.605 mmol) and
trifluorcacetic acid (3.0 mlL) in dichloromethane (10 mL)
was stirred at room temperature for 2 hr. The reaction
mixture was concentrated under reduced pressure, and the
residue was crystallized from ethyl acetate-IPE to give the
title compound as a white powder (533.6 mg, 21%).
melting peoint: 163-165°C
Example 22
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car boxyl at e obt ai ned according to the nmethod descri bed

in US4054656 and using, instead of

[-(2-{[2-(IHI,2,4-triazol -

3-ylthio)ethyl]oxy}pyridin-4-yl)nethanam ne

hydr ochl ori de,

1-{2-[(2-{[ 1- (tr|phenylnethy}g-lkkl,2,4-triazol-3 10

yl ]t hi o} et hyl ) oxy] pyri di n-4-yl } met hanam ne obtained in

ef,e l1§; 20,5 5 [ [ -

%@é’. Ndngr r%e)i?hml])% R Jrﬁgﬁi%zo *1lprbdshigxtbyridin
4- yﬂ}mhmbyéﬂhﬁlﬂ&@ﬂhﬂdnqnuumﬁ&¢}n@¢h%f¢a8?ﬂxamlde

di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2- carthoxan de was

obtained is as a white powder (85 200). Step 2 A

solution of 5-neth 4-oxo-N-({2-] (2

(triphenyl met hyl NTH Ty 2, 4- t ri aZdiN- 3-

: 97 m., 0.605
) and trifluoroacetic acigy (3.0 nL) in

Ngi chl or omet hane (10 mL) was stirred at room

Htenperature for 2 hr. The reaction m xture was

concRngRapeusuader ir dbodd Proessul & -~ ARy ¢ Fe~ 25
qhﬁﬁégguen\@%&&@éﬁ}ﬂﬂé Z@x?tﬂx‘?é‘&iv\%&bré‘i&ga%% 't'%’é tRthods

), triethylsilange (0.

e the title conpound as a white po n%
deSQW&bemeun R poiat ;o 63 AEz0> Ehampﬁérzz if?B (23)

5852500 (A [Rld Hids % 44 T 8280 - R¥l) PY QR e Ay
4iphﬁﬁwﬂmﬂﬂhﬁi4FIthdRD®umrnazoRraey24pappgﬂémmkégyrldinw
4- XléQS gﬁ&%ﬂﬁ%ﬁn%ﬁ%ﬁ%ﬁ%& h%z%gg%%%ggﬁgxyfa éeog@aﬁnedo ndy
0.8660mneoNg tad he Methessylethylamine (159 mg, 1.20 mmol)
in ethanol (3 mL) was stirred at 80°C for 15 hxr. After
cooling the mixture to room temperature, the resulting
solid was collected by filtration, and washed with ethanol.
4N Hydrochloric acid and ethyl acetate were added to the
crude crystals, and the mixture was stirred at room
temperature for 2 hr. Water was added to the mixture, and
the aquecus layer was weakly acidified with saturated
agqueous sodium hydrogencarbonate, and extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried over sodium sulfate, and concentrated. The obtained

crude crystals were recrystallized from ethanol to give the

title compound as a white powder (28.0 mg, 60%).

melting point: 209-212°C

Example 23

6-cyanc-4-oxo-N-[{(2-{{3-{1H-1,2,4-triazol~3-
vl)propylloxyipyridin-4-yl)methyl]-3,4-dihydroquinazoline-

Z2—-carboxanmide



LA

10

i5

20

descri bed in Journal of Organic Chem stry (1978),
43(23), 4485-7 and the like (25.0 ng, 0.11 nmol),
1-12-({3-[1-

(triphenyl methyl)-1H 1, 2,4-triazol -3-yl.]propyl } oxy) py
ridin- 4-yl]nmethanam ne obtajged in Reference Exanple
28 (28.0 ng, 10 0.069 nmol ) and dii sopropyl et hyl am ne
(159 ng, 1.20 mmol) in ethanol (3 nL) was stirred at
80C for 15 hr. After cooling thegm xture to room
tenperature, the resulting solidj{was coIIect-w by
filtration, and i ' 41N
acid and et hyl et atle wer 5 crude
I\{;rystals and t ' ﬂ;a ' ¢

t he aqueous Iayer was akly acidified with
Nsamurated aqueous sodi um hy@r ogencar bonate, and
Hextracted with ethyl acetate. The organic |ayer was

d mnth saturate bri_ne, dr i over_ sodi um :
sulf SgngeWEﬁgfe&o fﬁggbeEﬁ%% %?udg A uSing,
lnstysﬂabf\Mﬂ&yle¢¥ysba31ﬂzedhﬁﬁaﬁketmmﬂwaﬂuigﬁeuaﬁﬁmxylate,

etﬁﬁﬁtlnégg%%ﬁ?d e %§¥QT§ m”f%légz? 1Hg 2= carboxyWate

obPagManoisd- @k@é‘ddéé{ﬂﬁﬁdﬂié15ﬁ 4ehei 820l e3compound was
yl ) propyl ] oxy) pyridi n-4 LGethyl] 3 4 dlhydrqu|nazoI
obfagned. agr Fox&Hitde PPHFF NS R § T ~F28) ~ N I "NN) ( D"

Y. t simlar to that in Exanple 22
mel%% HSPOln% |%g?§:%Q#F et hyl

"§§EEXQMQ%4 di hydr o- 2- qU|nazoIinecarboxyIate et hyl
c%?ne o%%P}ﬁdﬁ;glhygr@ﬂylfa% 'EElQZSQVQQXylate S

i n Reference Exa e title conpound
ylMQSOpyl}oxy}pyrldln 4- yl}mebhyi] -3, 4-dihydrothieno (2, 3-

dipyrimidine-2~carboxamide

o CHa,
NZ HN
N\)/\/\o ™ \N S
O

By a method similar to that in Example 22 and using,
instead of ethyl 4-oxo-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 5-methyl-4-oxo0~3,4-dihydrothienc{2, 3-d]lpyrimidine-2z-
carboxylate obtained according to the method described in
U54054656, the title compound was obtained as a white
powder (75.3 mg, 33%).
melting point: 200-~203°C
Example 25
t~cyano-4-oxo-N-[{3-{[2~(1H-1,2,4~triazcl~3-

vioxylethylloxvylphenyl)imethyli-3,4-dihydroguinazoline-2-

carboxamide
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obtained as a white powder (87.0 ng, 32%. nelting

poi nt: 214-218C Exanple 24

5-met hyl - 4-oxo-N-[(2-{[3-(1H 1, 2,4-triazol-3- 10

yl) propyl ] oxy) pyridi n-4-yl) et hyl ] -3, 4-di hydr ot hi eno[ 2
, 3- d] pyrimdine-2-carboxapgde 0 CH3 N HN N N N
NN O HBy a nethod simlar to that in Exanple 22 and
usi ng, instead of ethyl

4- oxo- 3, 4- di hydr o- 2- qui nazol i necakboxyl ate, is ethyl
5- et hyl - 4- oxo- 3, 4- di hydr ot hi eno[ £, 3-d] pyri m_g§ ne-2
car boxyl ate Obtal"d accordi ng to' et ho&descri bed
in US4054656, jtle conpbifnd wag obtjai ned as a

r\Iwhlt powder ( : Bﬁpﬁ

/’6j yano- 4- ox@ N-[(3-{[2-(1H ,2,4Ntriazol-3-
Nyl;»@xy)ethyl]oxy}phenyl)meth ] - 3, 4- di hydr oqui nazol i ne-
H2- carboxamide 119 O N HNH~ INY-~-\~ N\N N--N

O HBy a nethod simlar to that in Exanple 22 aqg
us,ﬁﬁy ajpatlaad §;mé@ﬁ§|to that in Example ZZ, and using,

inéc0X8- %f4é@ﬂpﬂ“4Lé%éﬂ@P@Z@kh9§§@L@0&ﬁﬁﬂbQol1necarboxyiate,

ethyl 6-cyano-4-oxo-3,4-dihydroquinazoline-2-carboxylate

obtained in Reference Example 51 and using, instead of 1-
[2-({3-[1-(triphenylmethyl)-1H-1,2,4-triazol-3-
yl]lpropylloxy)pyridin-4-yllmethaneamine, 1-{3-[(2-{[1~-
(triphenylmethyl)-1H-1,2,4~-triazol-3-
ylloxylethyl)oxylphenyl}lmethanamine obtained in Reference
Example 32, the title compound was obtained as a yellow
powder (31.7 mg, 12%).

melting point: 184-188°C

Example 26

5-methyl-4-oxo-N-{ (3-{[2~(1lH~1,2,4-triazol-3~

yvloxy)ethylloxylphenyl)methyl]-3,4~dihydrothienc{Z, 3-

dlpyrimidine-2~carboxamide

<’

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-methvl-4-oxo-3,4-dihydrothieno{2,3-d]pyrimidine~2-
carboxylate obtained according to the method described in
US4054656 and using, instead of 1-[2-({3-[1-
(triphenylimethyl)-1H-1,2,4-triazol-3-yllpropylioxy)pyridin-
4-yl]lmethaneamine, 1-{3-[(2-{[1l-(triphenylmethyl)-1H-1,2,4~
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et hyl

6- cyano- 4- oxo- 3, 4- di hydr oqui nazol i ne- 2-car boxyl ate s
obtai ned in Reference Exanple 51 and using, instead of
1- [2-({3-[I-(triphenylnethyl)-1H1,2,4-triazol-3-
yI]propyI}oxy)pyridin-4-y|]f$¢hanean1ne 1-{3-[(2-{[!I-
(triphenylnethyl)-1H 1, 2, 4- azol
yI]oxy}ethyl)oxy]phenyl}nethanan1ne obtai ned in

ef ere I e tif) 0 : -
b Re Gt nadvad SE Ty P Samdrert i & e "B pinge in
Reﬁ@tﬁhce184a&§9€ BExaﬁnkﬁtﬁﬁle compound was obtained as a
neth ?32 Nﬁk(s-%%éé(lkkl,2,4-triazol-3- 15
Whyr‘ax?? F‘ﬁ;ﬂ] v} BRenyi3Ttet hyl ] - 3, 4- di hydr ot hi eno[ 2, 3-
meg{lQMLPghQ%n62%5C@QQ@&an1de 0GB HN(N-O-~-ON"Z'N
By a nethod simlar to that in Exanple 22,

ExafHl8sPdg, instead of ethyl

4- 6x9xg %2%%@)&%9 ~2r-qui Nazol i negat boxylet fazo 2036t hyl
5- net hyl - 4- oxo- 3, 4- di hydr ot hi eno 2 3 d] pyri m di ne- 2

v1earbeg wét@xcwtipéqe@efdmwaryﬁh@ Hobegesdér Pbed

656 i nst ead of 1 [2-({3-[1-
%?rlgﬁﬁggéngtﬁ%?%o H%Q§34 tr.iazol - 3- yI propyl } oxy) py

ridin- 4-yl]methaneam ne,
1-{3-[(2-{[1- (triphenyl methyl)- 1 1, 254 140

triazol -3-yl] oxy}ethyl)oxy] phenyls} net h F4am ne obt ai ned
in Reference Exa pl e 32, the titll e cogpound was

obtained as a powder (HiR mel ting
poi nt: 225-227Q anpl@g 27
- -triazol -

</yl xy)%@xy}phenyl)neth 1-3M-di hydr ot hi eno[2 3-

O

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo~3,4-dihydro-2-quinazolinecarboxylate,
ethyl 4-ox%o-5-{(2-thienyl)-3,4~dihydrothieno([2, 3-
dipyrimidine~2-carboxylate obtained in Reference Example 39
and using, instead of 1-[2-{{3-[1-(triphenylmethyl)-1H~
1,2,4-triazol-3-yllpropylioxy)pyridin-4-yl]lmethaneamine, 1-
{3-[(2-{[1-(triphenylmethyl)-1H~1,2,4-triazcl-3~
vi]Joxyiethyl)oxy]lphenyl}methanamine obtained in Reference
“xample 32, the title compound was obtained as a white
powder (149 mg, 46%).
melting point: 162-164°C
Example 28
S-furan-2-yl-4-oxo-N-{ (3-{[2~(1H-1,2,4-triazol-3-
vloxy)ethylloxylphenyl)methylj-3,4~dihydrothienc([2, 3-

dlpyrimidine~Z-carboxamide
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d] pyrimdi ne-2-carboxamide S OHN HN-~O\/~O1 NN

NNOH 10 By a nethod simlar to that in Exanple
22, and using, instead of ethyl
4- 0x0- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, et hyl
4- 0x0-5- (2-thi enyl) -3, 4-di hydr ot hi eno[ 2, 3-
d] pyri m di ne- 2- carboxyl ate obtai ned i n Reference
Exanpl e 39 and using, instead of
1-[2-({3-[1-(triphenyl methyl)-1H 15
1,2,4-triazol -3-yl]propyl }oxy)pyridin-4
e, 1- {3-[(2-{[I-(triphenyl nethyl)H 1,
yl ] oxy} et hyl ) oxy] phenyl } net hanam ng; obt ai fied i n
Ref erence Exanple_32, the title c was obt ai ned
as a white powdg 49 ng, 46G)N" 20 ng point:
162 164C Exanpl p H

{ azol

. b
<: y)z?%JYT;é&}phenyl)nethyl -3,4 |hyd?%th|eno[2 3-
N

t haneam n
ri azol - 3-

yri m di ne- 2- car boxam de 12 Hqll, - /O/\ON, N
1, HN j77" 111( N.--NO "HBy a nethod S|n1lar to
Hihat in Exanpl e 22, and using, instead of ethyl

4- OXE_%/B %Qtﬁé!é}rQlﬁlﬂﬁknﬁéo'thﬁ%‘:%%b%y n%lee 22, and using,
instead of ethyl 4-oxo0-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 5-furan-2-yl-4-oxo-3,4-dihydrothieno(2, 3-
dipyrimidine-Z2~carboxylate obtained in Reference Example 40
and using, instead of 1-[2-({3-[1-{triphenylmethyl)-1H~-
1,2,4-triazol~3~yl]lpropylloxy)pyridin-4~ylimethaneamine, 1-
{3-{{(2-{{1-{triphenylmethyl}-1H-1,2,4-triazol-3-
vl]oxylethyl)oxy]lphenylimethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (23.0 mg, 7%).
melting point: 142-143°C
Example 29
5-{cyanomethyl)-4-oxo-N-[{3-{[2-(1H-1,2,4-triazol-3-

yloxy)ethylloxyiphenyl)methyl]-3, 4~dihydrothieno{2, 3~

dlpyrimidine-2-carboxamide

N O
(T
N—N
H
By a method similar to that in Exanple 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl S5-cyanomethyl-4-oxo0-3,4-dihydrethieno[2, 3~

dlpyrimidine~2-carboxylate obtained in Reference Example ¢l
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et hyl 5-furan-2-yl-4-o0xo0-3, 4-di hydrothieno[2,3 s

d] pyri m di ne- 2- carboxyl ate obtai ned in Reference

Exanpl e 40 and using, instead of

1-[2-((3-[1-(tri phenyl et hyl)-1H

1,2,4-triazol -3-yl]propyl } oxy) pyridi n-4-yl ] met haneamni n

e, 1- {3-[(2-{[1-(triphenylnethyl)-1H1,2,4-triazol - 3-

yl ] oxy} et hyl ) oxy] phenyl } net hanam ne obtai ned in
anfehergnce FA Rxampe 132 d ey Ll 1 COMPONPAnYBEy L) - 111~

as a white 799 . melting

1, Boﬂﬂtrliézl}$3@l}@mmHMk§dK%)pyrldln 4-ylimethaneamine, 1-

{3léQgy?Tgn?EQ%gkenfimethJﬁ3 ﬁlZ (ékhltglazgﬁ'§20| 3-
y1ybeyypehiptl b@%}pphenw Pty drm 3 &- dio hyiinedhienBp2egence

d im di ne- r boxam %
EXQ%HEF 3515F%Qz5l§ tQQﬂp??Péiﬁ%%l%Lg%ln%%daasahg%ﬁtg
polvBstkeadsofs etdylszss) _

4- 0xo0- 3, 4-di hydro 2 ui nazol i necarrboxyl ate, 20 ethyl
mest@yanﬁﬁémﬁylJM&%»&ﬁé%C4 di hydr ot hi eno[ 2, 3
rxdhBYE Apdi ne- 2- carboxyl ate obtained in Reference

1 122 and using, instead of

4~ mxpthﬂSBLHK&MTﬁhéhﬁTﬁﬁ¥®¥911¥F
tr Ldinp= 1253 B@ﬁ%@r@lﬁne”
ylé? ?Yl X?%%Iﬁﬁﬁ%ﬂég enjﬁ%%%ﬁy? §1FF?1§§E t%lazm
2—ybkbmypgnhyﬂ)oxy]phenyl}nethananlne obtained in
Reference s Exanple 32, the title conpgynd was
obtai ned as a white powder (85.4 ng, 38% . nelting
poi nt: 262-263C Exanple 30

A-triazol - F%Q
| | 4- di hy
Vi ] )

nazol

Q

By a method similar to that in Example 22 and using,
instead of 1—{2—({3—[1ﬂ(triphenylmethyl)~1Hm1,2,4—triazol—
3-yllpropyl}oxy)pyridin-4-yl]lmethaneamine, 1-{3-[({[1-
(triphenylmethyl)-1H~1,2,4-triazol-3-
ylljmethyl}oxy)methyllphenyl}methanamine obtained in
Reference Example 38, the title compound was cbtained as 2a
white powder {66.0 mg, 18%).
melting point: 194-197°C
Example 31
6~cyano-4-oxo-N-{ {3-{{(1H-1,2,4-triazol-3-

ylmethyl)oxy]methyl}phenyl)methyl]~3,4—dihydroquinazolineu

Z-carboxamide

O
69N
/”*tN HN
AN fj\\“/ H\T(/L\
N O N .
N N
O
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O f:zzzNHHNBy a nethod simlar to that in Exanple
22 and using, instead of
1-[2-({3-[I-(triphenylnmethyl)-1H 1, 2,4-triazol- is
3-yl ] propyl }oxy) pyri di n-4-yl ] met haneam ne, 1-{3-[({[1
(triphenyl nethyl)-1H1, 2, 4-{$5azol - 3-
yl ] met hyl } oxy) net hyl ] phenyl } net hanam ne obtai ned in
Ref erence Exanple 38, the title conmpound was obtai ned
i34a}i9\§\% hgﬂ@@?%&mﬁﬁﬁrot@’th%&/@ln 26k 1R td N pokid fusing,
a
1ngt@9§n@ﬁ4qﬁ@ﬁ f(gx?r@iﬂp@1gygxpr@ag@pn@zollnecarboxylate,
et WymeEhyd)Lexyl et hyl 3 p@f&%@&@é%ﬂﬂla%ﬁ%hydagg%a%@ke
i Ne- 2-car boxam de 0
ob@«'ﬂm@d By ﬁqf@tm%uﬁmrmlet 051haztld| nsEranpiesgadapd 1-

»USi A, %ﬁg_ 3
S({@ % Z(SC (f’qrongA qui nazo | necar bo;cqr/l g?(le, ’ et hyl
yldipc;b@ryd }@MQ}&mmW@rbﬁmmg@éamenéy carboxyliatié -

obt ne e 51, and using, instead of
tflg I nt[qy%( he’n%lxzﬁe yﬁoi 1, g I4 tgrl 1azol - 3-
ylyh}emh@ﬁmlo}myr)mfyjd]lphéhyl Hrﬂ@th@ﬂ&ﬁﬂhﬁeobiaﬁaeﬁ( finl-

tri phenyl nmet ) 1H- , 2, 4-1 | - 3- ) s
Re S BT RBCRy YO il arESnanTRg BBeaREd RS 25 @

th@Ee@@szx@m)lna; 385o the title conpound was obtai ned
as a 10 white povvder (20 nmg, 6% . nelting point:

me2§3ng0He L ribcamfl & JH°C
Ex8mpyana4- oxo- N-[ (3-{[3-(1H-1, 2, 4-tri azol - 3-

6-cyano—-4-oxe~N-[(3~{[3-(1H-1,2,4d~-triazol-3~
yvl)propancyl]laminolphenyl)methyli-3,4-dihydrogquinazoline~2-

carboxamide
¢ N
Y
Q HN
N

N ™

J N N
J H

NN O

H
Step 1

A solution of N-[{3-aminophenyl)methyl]-6-cyano-4-
oxo-3, 4-dihydroquinazoline-2-carboxamide obtained in
Reference Example 45 (120 mg, 0.376 mmol), 3-[1-
(triphenylmethyl)-1H-1,2,4-triazol-3-yl]propanoic acid
obtained in Reference Example 25 (152 mg, 0.396 mmol}, 1-
[3-{dimethylamino)propyl]-3-ethyi-carbodiimide
hydrochloride (106 mg, 0.554 mmol) and 1i-
hydroxybenzotriazele (74.9 mg, 0.554 mmol) in DMEF (5 mi)
was stirred at 40°C for 15 hr. The reaction mixture was
concentrated under reduced pressure, and water was added to

residue. The resulting solid was collected by filtration,
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yl) propanoyl ] am no} phenyl ) net hyl ] - 3, 4- di hydr oqui nazol
ne-2- 1s carboxamde ON O HNNJDHN-~N/ 1 HN N
O HStep 1 A solution of
N-[ ( 3- am nophenyl ) net hyl ] - 6- cyano- 4-
0x0- 3, 4-di hydr oqui nazol i ne-22€ar boxam de obtained in
20 Reference Exanple 45 (120 ng, 0.376 mmol ), 3-[I-
(triphenylmethyl)-1H1,2, 4-triazol-3-yl]propanoic acid
waghes medhi waRefre sac d PBrarfpl® @5i¢d 500 nglve. 896y ampH )i -oxo-
~13[3+Gdipnet hylan - 3riethyl - gcarbodi i m de
N ar aan ar de (P06 Ry gAY T VL f e 8
v 1 hpdroxybenizetrinad ghen(yad r@: gy 1 D: 554-dinyjroquDVEzESine-2-
was, stirred.at 40C for 1 .~ The r ion
cafbbraliiras" Eotedie it 7 slten i kbsure, and
Stept@ér was added to residue. The resulting solid was

collected by filtration, 124 washed wt ter and
"oE SoraUaFian bb Brosebossansoringa (3L
(£ Ni ph3nfd Bl (it Hiphanyl netdwi 3 zdH 4 2, 4-tri azol - 3-

| | propangyl } am no) phenyl ] net hyl } - 3, 4- di hydr oqui nazol i
leezfgpaegﬁféd%gmwé p&@ﬂé(l\ﬂmetténp%m%rﬁ%lzy%r%w%wll@e@*
caPbBRaRiBfesqbulsi @iy 0fy Gy anes iy OXOr Nk Pré{Bshd- (0.053 mL,

triphenylmethyl)-1H1,2, 4-triazol-3- _
0-%ﬁPpmgéﬁo@mpamrﬁé)lymmqe{mmyac}icg, @2 ghhydi@qui nazol i

O B e I S S T 1T o 3ot FROLE L ES® 2o
2 ht) i Ahedirehlcoiomehiane rEe3 wils) aascatlraiedd atndeomreduced
préSQH%E?t%%% E%% residue was crystallized from IPE. The
resulting powder was recrystallized from ethanol to give
the title compound as a white powder (98.6 mg, 71%).
melting peint: 298-301°C

Example 33

S-methyl-4-oxo-N-[(3-{[3-(1H-1,2,4-triazol-3-

vl)propanoyljaminolphenyl)methyl]-3, 4~dihydrothieno[2, 3~

dlpyrimidine-2-carboxamide

o CH,
/}Q\\T//n\\v//u\\N N‘xH/’L**N S
AR ]

H

By a method similar to that in Example 32 and using,
instead of N-[(3-aminophenyl)methyl]-6-~cyano-4-oxo=3, 4~
dihydroquinazoline-2-carboxamide, N-[{3-
aminophenyl)methyl]-5-methyl-4-oxo0-3,4-dihydrothienc([2, 3-
dipyrimidine-2-carboxamide obtained in Reference Example 48,

the title compound was obtained as a white powder {63.0 mg,
43%) .
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2 hr. The reaction m xture was concentrated under

reduced pressure, and the residue was crystallized

fromIPE. The resulting powder was recrystallized

fromethanol to give 1s the title conmpound as a white

powder (98.6 ng, 710). neltipg point: 298-301C

Exanpl e 33

5-met hyl - 4-oxo-N-[ (3-{[3-(1H 1, 2,4-triazol - 3-
meﬁ't)iﬁ%;()%@l@%':] amignobpirenyl ) met hyl ] - 3, 4- di hydr ot hi eno[ 2,

3- 2 | pyri m di ne-2-carboxamide 0 CH3 OHNH {N1H
ExQmidls 3¢ "N OH By a nethod sinilar to that in Exanple
6-3% A AUsi:ng.n- i Msteadipf1, 2, 4-triazol-3-

N-[ ( 3-am nophenyl ) met hyl ] - 6- cyano- 4- 0xo- 3, 4-
yl@iceydrio guiineald thec Dbl s bok ane ey L N ¢ 825

: Cﬁgﬁ; 1]-5; - 4= 0x0- 3, 4- di hydr ot hi eno[ 2
dl?%]- u??%gr?)n%tﬁ%yzj c%ﬁiga%ﬁhjaéeobt ained in Reference
obt ai ned as &

Exanple 48, the title conmpound was

white powder (63.0 ng, 43% 125 gl ting poi niz
248- 250C Exanpl e 372 HN
6- cyano- 4- gxo- N- H(1H 12, 4-tjri azg
! acetyl ) am noj met
/dmnaz i ne- boxamiyde ONHN NN"N N~ 11 ||
N. f.-N QlO
N-—N O O
H

A scolution of N-{[3-(aminomethyl)phenyl]methyl}-6-
cyano-4-ox0-3, 4d-dihydroguinazoline-2~carboxamide
hydrochloride obtained in Reference Example 47 (170 mg,
0.460 mmol), 1H-1,2,4~triazol-3-ylacetic acid obtained in
Reference Example 15 {70.0 mg, C.551 mmwol},
diisopropylethylamine (0.079 mL, 0.460 mmol), 1-[3-
{dimethylamino)propyl}—~3-ethyl-carbodiimide hydrochloride
{106 mg, 0.550 mmol) and l-hydroxybenzotriazole (74.0 mg,
0.550 mmol) in DMF (10 mL) was stirred at 40°C for 15 hr.
The reaction mixture was concentrated under reduced
pressure, and water was added to the residue. The
resulting solid was collected by filtration, washed with
water and IPE, and dried. The obtained crude crystals were
recrystallized from ethyl acetate-IPE to give the title
compound as a white powder (49.4 mg, 2Z24%).
melting point: 207-208°C
Example 35
5-methyl-4-oxo-N-[(3-{[(1H-1,2,4-triazol-3-

vlacetyl)amincimethyl}phenyl)methyl]-3,4-dihydrothieno{Z, 3~

dlpyrimidine-2-carboxamlide



n

10

15

20

25

H A solution of N {[3-(am nonethyl)phenyl]nethyl}-6-
cyano- 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxam de
hydrochl ori de obtained in Reference Exanple 47 (170
ng, io 0.460 mmol), 1H1,2,4-trriazol-3-ylacetic acid
obtained in Reference Examp}e 15 (70.0 ng, 0.551
mmol ), diisopropyl ethylamne (0.079 ni, 0.460 muol),
1-[3- (dinethylam no)propyl]-3-ethyl-carbodiimde

hydrochloride (106 ng, 0.550 mmol)Cand
1- hydr oxybenzotri azole (74.0 ng, I s {0. 550 ) in DWF
(10 nL) was stlrr-a i 40C for reaction
m xture wa d un uced pressure, and
ter was e he ng solid
th~at er and

7P, and drledl The obtalned c ude crystals were 20
reerystapli zed fromethyl acet@te-1PE to give the

Ntitle conmpound as a white powder (49.4 ng, 249%.
mel ting po 8C Ex l.e .35 ;
o ey A DRBINSL T3S PE( FR PRt Wt yEIRe b end using,

m}ék:a@at wlf) @mm@]wnmﬂo}rmﬂm );ﬂﬁéﬂﬂylj m@tHydi} hyzelr;ghhioemeoxo—
k d] pyri.m di ne- 2- car boxam de 126 N— 5
3, Ndlmdroeuenaz%wes éwwgﬁﬂ?nbaﬁf%h%ﬁé%ﬂﬁn tl

aﬁ&ﬁ@gh %4,%m%ﬂ#ilﬁbth n Sﬁﬁbﬁﬁ l-4-0oxo0-3,4-

an1nonethy| phenyl neth -6 cyano- 4- 0xo-
dleyﬂir@fﬁ VOO a0 LD it aﬁ@é@oﬁs}ﬂa%@@hPZéfdlrél’éhlorlde
50 he titl d
ob g%%%gnéﬁh§$§kﬂgﬁ; %%ﬁ%e ye 4lox8-§oﬁpoun nas

obﬁahw@ﬂoﬁﬁl@n@@&tﬁwﬁq@d¢m1dlhb @gcaEBQXan1de
meT¥§%%C%B%%%dezslm253°c
Example 36

6-cyano-4-oxo~N-[(3-{[{1H-1,2,4~-triazol-3-

vlicarbonyl)aminolmethyliphenyl)methyl]-3,4-

dihydrogquinazoline-Z-carboxamide

N
a
=N HN
HN/‘\ H H
N N N e
N N
O O

Step 1

By a method similar to that in Example 34 and using,
instead of 1H-1,2,4-triazel-3-ylacetic acid, 1-
(triphenylmethyl)-1H-1,2,4-triazole-3~carboxylic acid
obtained in Reference Example 35, 6-cyano-4-oxo-N-{{3-
[({[1I-(triphenylmethyl)-1H-1,2,4-triazol-3-
vllcarbonyltamino)methyl]phenylimethyl)~3,4-
dihydroguinazoline-2-carboxamide was obtained as a white
powder {450 mg, €7%).
1H-NMR (300MHz, DMSO-dg) &: 4.40 (2H, d, J=6.2Hz), 4.46 (2H,
d, J=6.4Hz), 7.02-7.12 {(6H, m), 7.18-7.32 (4H, m), 7.36-
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obtained in Reference Exanple 50, the title conpound

was obtained as a white powder (151 ng, 530). nelting

poi nt: 251-253C 10 Exanple 36

6-cyano-4-oxo-N-[ (3-{[(1H 1, 2,4-triazol - 3-

yl car bonyl ) am no] net hyl } phepyt ) net hyl ] - 3, 4-

di hydr oqui nazol i ne-2-carboxamide ON HN HNNNHNN O

O i5 Step 1 By a nethod simlar to that in Exanple 34
7.@@%9%&”%) , insteead of dHL2,4:4y) agob: 3tyhpacefi 0=8.5Hz),

acid, 1-

8. 2tr i(pHeny) metthyA3d) - L1, D) 4-2r | hz 61 B« 3tecarBbxylizd radt-P? (11

obt.ai Rad,i n{Ref-grenge Exanpl e 35, 6-cyano-4-oxo-N- ({3
t’zg ?({lﬁl-)(t ri phen)ej(l met hy)l Y-1H1, 2, 4-tri azol - 3-
Stgp] €ar bonyl } am no) net hyl ] phenyl ) et hyl ) - 3, 4-

di hydr ' he- 2- carbgoxam de; .\ 0 ined as a
a1 SO a e oE e SRS R R So0M e VO d6)
(t8iphed@l2Hhyd,) J#6.12Hz)4 ~ e U6z PH; -~ 25 d, J=6.4Hz),
.02-7.1 6H, , . £.18-7.32 (4H 7,36 127 7.44
YlZ@ﬁ?bfﬁ“,ﬁ?.(a@én(omet&y]@:@%rﬁg},m%@g?illi?—r gol, J=8. 5Hz)
di8y§20@hﬂna&blﬁhdﬁ%4§§ibdﬁam§bdl(QZBLmg, 0=628Hzjnpl) ,
.64 (1H,. t, J=6.1Hz), 12. (1H,.s). Step.2.s A .
trégfcgﬁzi(léﬁ&fan@_ C()par].@_SAr_L o_(i'_%?é_rml?%?_ang ggl%luoroacetlc
aCQErRBh§@M|q@l@ﬂdﬁiﬁiéhé%%bﬁéi@Z@'m@) was stirred at room
yl ] carbonyl } am no) net hyl | phenyl } net hyi ) - 3, 4-
CeBPRYAISEE HaZolihelin carhok aht et t420™hg 8626 “mml ),
CO%FF?&E%%%%LZ?E%QOfgg%égd Or 694, PBDI hndNdhe residue was
crystallized from IPE. The obtained powder was suspended
in ethanol, and the suspension was stirred under heating

for 2 hr to give the title compound as a white powder (113
).

melting point: 218-21%°C

Example 37

¢

mg, 42

5-methyl-4-oxo-N-[{(3~{[(1H-1,2,4-triazol~3-
ylcarbonyl)aminolmethyl}phenyl)methyl] -3, 4-

dihydrothieno[2,3~dipyrimidine-2-carboxamide

O CHs
/=N HN
O O D
N N S
O O

Step 1

By a method similar to that in Example 34, and using,
instead of N-{[3-(aminomethyl)phenyl]methyl}-6~-cyanc-4-0x0~
3,4~dihydroguinazoline-2-carboxamide hydrochloride, N-{[3-
(aminomethyl)phenyl]methyl}-5-methyl-4-oxo-3,4-
dihydrothieno{2,3-d]pyrimidine~2-carboxamide hydrochloride

obtained in Reference Example 50 and using, instead of 1H-
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zo acid (3 nL) in dichloronmethane (10 nL) was stirred
at room tenperature for 30 mn. The reaction m xture
was concentrated under reduced pressure, and the
residue was crystallized fromIPE The obtained
powder was suspended in ethaaol, and the suspension
was stirred under heating is for 2 hr to give the
title conpound as a white powder (113 ny, 42%.

1, @eldt-itng. gooi Int3- %lﬁhéﬁﬂ%Saéianpﬂe(Bflphenylmethyl) 1H~

0X0s N-J (,3- 14 1,2,.,4-1riazo
1 %Iggﬁbonyl1%ﬁﬁuﬁ%éﬁ$%§§ﬁ%e%§f?n%%%?ﬂfeg An Rerence
Exdiripjdr Gtthi enofsdh 3-6] pysd A€ N~ 2+ ¢anbaxanitend 1T hyl) -
HN HNN N "1)3 OO0 St 1 B a nmethad | .

S|WEI1'9§}%4ﬁﬁ $hﬁéﬁ£ﬁ#%ﬁ%h}a%haoggﬁﬁ8 1pEenystldgd-hy L) -

3 Glf—dN%{}{c&'dt&m&W[EZ h3/-1c)Wﬂhlﬂ?h@)‘ﬂ—c@r@%&@ﬂa@’eoms
di hydr oqui_nazol i ne- 2- car boxam de drochl ori de,

Obﬁa{l[“@d Camith SHEtHRy IDPHERY | | Pt hipe} - 8O nit hyl - 4- oxo- 3, 4
1gd dr 0 - L m,dixpe-2 arhoxa de
; Nngocgbgyﬁg [%ggﬁa%LzéglghRg e#eé@e %g% Q% 50 03d7 12 (eH,

M usi/ng,pinstleadtof MH 12835417 244- { PHaz®l - 38y2§cdﬂﬁo s),

9. @‘?L'd(ml ( r'%ﬂ'%?“z\’ﬁi‘ﬁmh '?s olbh g =6.21iz)  12.26 (1H, s).

2,4-triaz 3-carboxylic ac(d“ébtalne
SLEpa@ple 35,

5- mef hy 5 E— ;1 (}rl n _{h k -

1H 1,2°31 F?égg yﬁ%% lbonf??ﬁﬁ?n h? phenyl } met

thybﬁe&ylmethyl -1H-1,2,4-triazol-3-

rothl n{é: o]x(?\ﬂf@%/ glne arbgxam de was
Yliﬁ?&?)ﬁé% iEtavl) By ng hyég AT VR
dibh30eMdE,i DNMBQ, d6)d S}yxﬂlrﬁﬂd3411592(éﬁ|rb6)<am1dg3'(36l32. o Gy,
7.16-7.31 (5H, m, 35-7.45 (9H, m, 8. S :

0. f9 mmol), trlethylSllane (0.142 mL, 0.8%1 mmel) and
trifluorcacetic acid (3 mL) in dichloromethane {10 mL) was
stirred at room temperature for 30 min. The reaction
mixture was concentrated under reduced pressure, and the
residue was crystallized from IPE. The obtained powder was
suspended in ethanol, and the suspension was stirred under
heating for 2 hr to give the title compound as a white
powder (359 mg, 99%).
melting point: 290-291°C
Exampie 38
b-cyano-4-o0xo~N-({3-{(1H~1,2,4-triazol-3~

ylcarbonyl)aminojphenyllmethyl} -3, 4-dihydroquinazoline—-2-

carboxamide
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9.11 (1H, t, J=6.2Hz), 9.60 (1H, t, J=6.2Hz), 12.26
(1H, s). 1o Step 2 A solutionof
5-met hyl - 4-oxo- N- ({3-[ ({[ 1-
(triphenyl methyl)-1H1, 2, 4-triazol - 3-
yl]carbonyl}an1no)nethyl]phgggl}nethyl) 3, 4-
di hydrot hi eno[ 2, 3-d] pyri m di ne-2-carboxam de (565.0
ng, 15 0.849 nmol), triethylsilane (0.142 ni, 0.891
l)) and trifluoroacetic acid (3 nL) in
di chl oronet hane (10 nL) was stirred at room
terrpBl?aﬁufﬂétleId %mrficil@r Tie fhesietionStep xt upé fample 32

anﬁo%%%%_étgﬁilze 1¥qugég(€%gﬁggﬁgim@gg lwelHquQd%e

was cr from | i ne omder was 20
trsazpémﬁayhhpnﬂﬁﬁnmﬂq andd 1 he-suspephshodmgds vdtli-rlied , 2, 4 -

under eatl 2 hr.to ve the t|t
trlawh té% po r ( ac1d9§ §a1ne tlng 6%?%iqﬂ%bgg§%%%fe 35,
6- Eyam@*ﬁ%ﬁkd&ﬁ {I (triphenylmethyl)-1H-1,2, 4~
N- (1H 1,2, 4-t
S Ay Wérafﬂe%m% Yoy z??aﬁwﬁr-&q&rnazm ' ne

dih2drearoxasided N cOrbbkdini be Whs/ obtaliNel Ns N QhiHe
129 St%% 1 By a nethod simlar to that in Step 1 of
2

Popg&Apl (& Hmhnd%hglﬂg, i nst ead of
St%p[b-(trlphenylnethyl)-lFLl 2, 4-

By a method similar to that in Step 2 of Example 32
and using, instead of 6-cyano-4-oxo-N-{[3-({3-[1-
(triphenylmethyl)-1H-1,2,4~triazocl~3~
vl]lpropanoyl}amino)phenylimethyl}-3, 4-dihydroguinazoline-2-
carboxamide, 6-cyano—-4-oxo-N-{{3-({[l-(triphenylmethyl)-1H-
1,2,4~triazcl-3-yllcarbonyltamino)phenylimethyl}-3,4-
dihydroquinazoline-2-carboxamide, the title compound was
obtained as a white powder (355 mg, 95%).
melting point: 321-322°C
Example 39
S-methyl-4-~oxo-N-({3~-[(1H~1,2,4-triazci-3~

vicarbonyl)amino]phenylimethyl)-3,4-dihydrothienc{2, 3-

dipyrimidine-2-carboxamide

O CHs
O HN
H i A\
Nﬂ\T//ﬂ\\N NM\H//lﬁbN S
7 H
N O

H
Step 1

By a method similar to that in Step 1 of Example 32,
and using, instead of N-{(3-aminophenyl)methyl]-6-cyano-4-

ox0o-3,4~dihydrogquinazoline~-2-carboxamide, N-[ (3~
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triazol -3-yl]propanoic acid,

| -(triphenylnethyl)-1H1,2,4 s triazol e-3-carboxylic

acid obtained in Reference Exanple 35,

6- cyano-4-oxo-N-{[3-({[Il-(triphenyl methyl)-1H1, 2, 4-

triazol -3-yl ] carbonyl)am no) phgnyl ] net hyl } - 3, 4-

di hydr oqui nazol i ne- 2- car boxam de was obtai ned as a

white powder (627 ng, 95% . io Step 2 By a nethod
asi AbLRERLQ ) Rty -SteR I@ 45@56’1? §2d1§§‘gr§§hﬂgno[2 3-

i nstead Of 6-cyano-4-oxo-N-{[3
dtpvrpmedyMﬁeﬁhyﬁthxamﬁﬂalQbﬁ%&%ﬁdsln Reference Example 48
alh] g&%@gggb}&@aﬁo)@%%ﬂyﬂﬂ et hylgedy frdi Ry 9r 0gui A8zl
tﬁleyah634ydﬁ@qmpﬁﬁ§uq[abxdx|bhémyim®®hykmethw1}-1H 1,2,4-

1,2,4- iy azoI ].car.bonyl }.am n heny I
triﬁyaroduFHEZO §'¥f caﬁﬁ%%%%%%%ggﬁhgﬂth%ﬁg&%éé% %%mple 32
svaethobt ai-ned - @s{ﬁamw{ a;pﬂmdfphéﬁﬁﬁmaghyQBQ)H ﬂeDtAng

EOInt 321- 22C 20 é} 34

LAEPhyP- 418567 R: a(“mq onyH]uebhyal -2, 4-
th?éF:EQB){%}@mzn@] mwmm;z Bcérgbﬁmﬁ athiveropBt3rined

d] pyri m di ne-2-carboxamde 0O CH3 OHN NN | HN N
af ® phips geeer By '@ mEhodtPsinmlar to that in Step 1
gpf Exanple 32, and using, instead of

N—F(s am nopheny. | ) et hyl ] - 6- cyano- 4-

0X0- 3B4- @Ilh(;fblh@dUBmalzélalrnélOZ t&v@rtbdxarﬁw@ N-¢{ 3E1guple 32

= Y et b Do de SERa el T R dence -
(Exaphbey4&ethyl) 1H-1,2,4- trlazol 3-

v1lpropanoyl}amino) phenyl]lmethyl}-3, 4-dihydroquinazcline-2-
carboxamide, 5-methyl-4-oxo-N-{[3-({[1- (triphenylmethyl)-
1H-1,2,4-triazol-3-yl]l carbonyl}amino) phenyllimethyl}-3,4-
dihydrothieno[2,3-d]lpyrimidine-2-carboxamide, the title
compound was obtained as a white powder (339 mg, 99%).
melting point: 301-302°C

Example 40

4-0x0-N-[(3-{[4-ox0o-4-(1H-1,2,4-triazol-3-
ylamino)butyl]oxy}phenyl)methyl]-3,4-dihydrogquinazoline-2-

carboxamide

O

HN
H H
(“TNWOO\/“%N
y—N O o
H

A solution of 4-{[3-({[{4-0x0-3,4-dihydroguinazolin-
2-vl)carbonyl]lamino}methyl)phenyl] oxy}butanocic acid
obtained in Reference Example 44 (100 mg, 0.262 mmol), 1H-
1,2,4-triazol-3-amine (26.4 mg, 0.314 mmol), 1I-[3-
{dimethylamino)propyl] -3-ethyl-carbodiimide hydrochloride
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and using, instead of 3-[1-(triphenylnethyl)-1H1, 2, 4-
triazol -3-yl]propanoi c acid,
1-(triphenylnmethyl)-1H1,2,4 s triazol e-3-carboxylic
acid obtained in Reference Exanple 35,
5-nmet hyl -4-oxo-N-{[3-({[!-(£x1 phenyl nethyl)-1H1, 2, 4-
triazol -3-yl]carbonyl }am no) phenyl ] net hyl } - 3, 4-
di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2- car boxanm de was
(60bgakgedo . as 4amwiit e apewderh bid: fien 8808 iat 018t €p225 mg,
By a nethod simlar to that in Step 2 of Exanple 32
0. %}r:i%l T8Ph¢, ipndtEad Soflg- é*&ﬂaho?atzlﬁ-lb&%ﬂ NN{[%Q(({?

watélri phenybiaRbhyl) thid hedA-fdd agdltdre, and the resulting
I]propano | }am no) phenyl ] met hyl } - 3, 4- di hydr oqui nazol
soﬁédzwgg €8 ggggﬁﬁd y fiitration, washed with water and

IP§ ngﬁayhréeﬁxgo gﬁk% Q%Q ﬂfﬂl%ﬁg%mﬁéﬁ%@ Yhi-3 whlte gowder
2,4-triazol -3- y ] car bonyl } am no) phenyl ] met hyl }
82 Odmﬁydﬂéﬁhleno[z -d] pyri m di ne- 2- car boxam de, the
Qu Qht ai ned as a white powder (339
%m%g%}lwmﬁt‘gﬁﬁg@ﬁogm 301- 302C 20 Exarrpl e 40
ExdmpXe- BH[ (3-{[4-0x0-4-(I1H1,2,4-triazo

AT PR

ylgpf?ﬁyiﬂE%%q??Ql&1%;@F?ﬁdﬁ$qunﬂa%?him?%c?rbopyl) 3d4—
. 2- rbony nmet hyl| ) phenyl ] oxy} but anoi ¢ aci
dl%ls%{lé%ﬁgaepﬁ BefaRaRya @44 (100 ny, 0.262 mol)
y1ikbedy2) bxbh mdzoh13 M AdL6. 4 ny, 0.314 mmol), 1-[3-
(di met hyl am no) propyl ] - 3-et hyl - car bodi i m de o
hydrochl oride 131 (60.3 ng, 0.314 mol) and
1- hydr oxybenzotri azole (42.5 ng, 0.314
(5 nm) was stirred at 40C for 5 hr

CH
o o *
N HN
| s »:
<N\F//\\//“\O ™ \W/L%N S
N O
H
Step 1

By a method similar to that in Example 22 and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-{[ ({4~
[ (ethyloxy)carbonyl]phenyl}lmethyl)oxy]lmethyl}—~4-oxo-3,4-
dihydrothieno{2,3-d)pyrimidine-2-carboxylate obtained in
Reference Example 62, ethyl 4-{[({4~cxo-2-[{{[2-{{3-[1-
(triphenylmethyl)-1H-1,2,4-triazol-3-yl]lpropylloxy)pyridin~-
4-yiimethyllamine) carbonyl] -3, 4-dihydrothieno[2, 3~
dipyrimidin-5-yl)methyl)oxyimethyl}lbenzoate was obtained as
a white powder (701 mg, 86%).

'H-NMR (300MHz, DMSO-de) &: 1.32 (3H, t, J=7.1Hz), 2.05 (2H,
tt, J=6.9, 6.9Hz), 2.7¢ (2H, t, J=7.2Hz), 4.22 (Z2H, t,
J=6.4Hz), 4.31 (2H, g, J=7.1Hz), 4.41 (2H, d, J=6.0Hz),
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Water was added to the reaction m xture, and the

resulting solid was collected by filtration, washed

with water and s IPE, and dried to give the title

conpound as a white powder (85.0 ng, 73%. nelting

poi nt: 189-190C Exanple 41;ephyl

4-1 ({[4-oxo-2-({[(2-{[3-(1H 1,2,4-triazol-3 10

yl ) propyl ] oxy}pyri di n-4-yl ) met hyl ] am no} car bonyl ) - 3, 4-
4 .dishydiot @I engy, 7903 (dﬂ}pyrg m dé ne5- Yﬂ{] et hyk} exy) mat hyld,

benzoate 0 CH3 HLN H</" N NS H Ste 115 By
J=g - ﬁeﬂhé@zélnﬂlﬁp1%JQ%ai6ﬁnIEkanﬁrézzé aRd ( agrn@ 7.4

2@”5663%4§ §ﬁiw4 7.63 (1H, s), 7.93-7.98 (3H, m), 8.07 (1H,
47 0x6- 3, 4-'di hydr o- 2-"qui nazol i hecar boxyl ate, et hyl
d, I Plz) , 9. %9 (1H, t, J=6.2Hz), 12.43 (1H, s).

St%%e hyIoxy)carbonyl]phenyl}nethyl)oxy]nethyl} 4- oxo- 3,
= di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2- car boxyl at e
obt aBped nath20 Reéférence cExamng el6Ztep ylof Example 32

4 0Xx0 ( 3-

anétﬁgé gﬁyﬁﬁggﬁ%$% %ﬁ+ %&%ﬁ?r|a%oP 4 ylfprépyl}oxy)pyr

tkdpﬂeny1methyl) lH 1,2,d-triazol-3-

4-yl th anln ar bo 3, 4-dihydr.otf hi.eno[ 2 B
L PP B W) DR T Wt ] beHaBAEE S o zoline -2
ca@bbianedcads etd Izw{ ppw%xélgl r(rg{286@)3 25 1H NI\/R

(300MHz, DVsO-d6) 8: 1.32 (3H, t

(tréphpsglge tdyong)LH 2L 7% § 2HE 1 20)= 37Yé|l|E’ijP2f12?X(Y2ﬁyrldl““
4- y&ém%t@yﬁ 13£nlrgﬁﬁé%t¥ﬂjg§ =4 BE%%drétﬂleﬁ%WZ @—(1H
dlﬁyrl@l@zr{ﬂ#ylddnet?mt@ Fxd 139&31}/1713@02?&@? (Ghe mitle
co%xp%%n?i %és(%%ta@neg 24 2 white powder (20.0 mg, 93%).
melting peint: 235-238°C
Example 42
4-[({[d-ox0o-2-({[{2-{[3-(1H-1,2,4~-triazol~3-
vi)propylloxyl)pyridin-4-yl)methyl]amino}carbonyl)-3,4-

dihydrocthieno[2, 3-d]pyrimidin-5-
yllmethylloxy)methyl]lbenzoic acid

O
O
O O
N HN

N T I g S 1 \\

7 \ﬂ/\/\o N S

NpJJ

H

A mixture of ethyl 4-[{{[4d-oxo~2~{{[(2-{[3-{(1H~1,2,4~-
triazol-3-yl)propylloxylpyridin-4-
yl)methyllamino}carbonyl)~3,4~dihydrothienc (2, 3-
dlpyrimidin-5-ylimethyl}oxy)methyllbenzoate obtained in
Example 41 (309 mg, 0.512 mmol), 4N aquecus sodium
hydroxide solution (0.64 mL, 2.6 mmol), THF (6 nl),
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(2H, d, J=8.3Hz), 7.63 (1H, s), 7.93-7.98 (3H, m,

8.07 (1H, d, J=5.5Hz), 9.69 (1H, t, J=6.2Hz), 12.43

(1H, s) s Step 2 By a nethod simlar to that in Step 2

of Exanple 32 and using, instead of

6- cyano-4-oxo-N-{[3-({3-[1-133

(triphenylnethyl)-1H1,2,4-triazol - 3-

yl ] propanoyl } am no) phenyl ] net hyl } - 3, 4- di hydr oqui nazol i
meEﬁagoio %aﬁaqx%%Ggguﬂ§§@y364nﬂ[(d£so§@lgré&{5@ (68<t! for 2

henlrrethl 2,4-triazol - 3- ropyl } ox r
hrrd|ﬁge réactlon mlxture was concentrgtég ugéei réé%% d

préfgthEtEXb}ﬁw'ﬁ?d?ﬁgﬂygéﬂc:%éﬁﬁ'ﬁﬁﬁr@ébhgﬁgﬂzwgre added

pyrimdin-5 nmet hyl ) oxy] met hyl } benzoate, the title
tocbhpound ivias -obfldienet: asl ol whi ¢ ey poier W Re. @eﬁf@ystalllzed

N e L g

poyb@pr ApRI] ougy} PyrEdi n- 4-yl ) met hyl ] am no} car bonyl ) - 3, 4-

? rothleno%ZSjr%d rimdin-5 20
me ¢ F{h8t RPEPEXy %enzoi cacid O r OH OO N HN
Ex&lanl\IeN@N N N O H A m xture of ethyl

N~ {ﬂ%(iﬁﬁ éhypfﬁ :%%ébq% %ﬁ*ﬁﬁ; Joxyiphenyl)methyl]-4-

ox¥+Bmet RY hlamReHGar Loy d - 3, 4a £ byge o& ki eno[ 2, 3 25
d] pyrim din-5-yl ] met hyl } oxy) met hyl ] %enzoat e obtai ned

in Exanple 41 (309 ng, 0.512 nmol) ,;; 4N aqueous sodi um

ZIZ

HO

To a solution of 4-{[3-({ [(4—oxo—3,4~
dihydroquinazolin-2-
yl)carbonyl]amino}methyl)phenylioxylbutanoic acid obtained
in Reference Example 44 {(90.0 mg, 0.236 mmol) in THF (2 mL)
were added DMF {0.02 mL) and oxalyl chloride (59.9 mg,
0.472 mmol) at 0°C, and the mixture was stirred at room
temperature for 2 hr. To the reaction mixture was added a
mixed solution of 50% agueocus hydroxylamine solution (0.5
ml), tert-butanol (0.5 mL) and THF {0.5 mL) at 0°C, and the
mixture was stirred for 15 min. The mixture was
concentrated under reduced pressure, and the residue was
purified by preparative HPLC (GILSON 2Z15LIQUD HANDLER,
322PUMP, UV/VIS-156, SHISEIDO CAPCELL PACK C-18 UG120 S-5
(20 mm¢ X50 mm), mobile phase: distilled water (containing
0.1% triflucroacetic acid)/acetonitrile (containing 0.1%
trifluorcacetic acid}, gradient: distilled
water/acetonitrile=90/10—0/100, time: 10 min, flow rate:
25 mL/min, detection wavelength: 220 nm) to give a yellow

powder. The obtained powder was recrystallized from ethyl
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hydr oxi de solution (0.64 nL, 2.6 nmmol), THE (6 nli),
133 nethanol (6 nL) and water (6 nlL) was stirred at
100C for 2 hr. The reaction m xture was concentrated
under reduced pressure, and IN hydrochloric acid and
nmet hanol were added to the fgesidue. The resulting
crystals were recrystallized s fromethyl acetate to
give the title conpound as a white powder (221 ng,
acdbil e-AekERRY tROIAte 206 209C c EXapbEnd3as a pale-yellow
N—[(3-%[4-(hydroxyan1no)-4-oxobuty|]oxy}phenyl)nethyl]
povderi §8e¥olg 4G hydr oqui nazol i ne- 2- car boxani de 0 HN

H O N:N.,. . @) oF0 a sol ution of
meg%¥%§-?PfFX3gg§ﬁ3ﬁ%@ gihydroquinazolin-z

Exgijpéar Bdnyl | ani no} net hyl ) phenyl ] oxy} but anoi ¢ acid

bt ai 1s in Reference £ )| 4, (90 .=0.236
ey iR PRt | ercl Geah DV {002 AL} and
yloxgl gkhohloriydehE59:19 mg;hy 0. 4724 nerbh ydac g0 aand inke 2 -
Can%x%ure was stirred at room tenperature for 2 hr. To

tHe ?gégtion m xture was added a m xed sqgl ution of

50% aqueous hydroxyl am ne solution (.5 20 niL),

tert-butanol (0.5 nmL) and THE (0.5 ) at |0C, ¢nd t he

m xture was stirr 15 min. ghe n WS

concentrat ed under e, and theg| residue
ﬁ%i 215L1 QUD
SENDO CELL PACK

r eduiced gﬂessuq
Was /%ubifi by tiveNHPL
HNHAV%}L R, "™322PUNP, UV/ VI $~156, JSHI
S;é%QUGaZO S-5 25 (20 mm4d X50 , hobi |l e phase:
FSt'l | ed water (containing 0.%trifluoroacetic

Stapi d)/acetonitrile (containing 0.1%
A suspension of 1-{3-[(2-{[1-{triphenylmethyl)-1H-

1,2,4-triazol-3~yl]oxylethyl)oxylphenyl}methanamine
obtained in Reference Example 32 (300 mg, 1.18 mmol) and
ethyl 5,6-difluoro-4-oxo-3,4-dihydrogquinazoline-2-
carboxylate obtained in Reference Example 57 (562 mg, 1.18
mmrel) in ethanol (10 ml) was stirred at 80°C for 12 hr.
The insoluble material was filtered off hot, and the
filtrate was allowed to cool to room temperature. The
precipitated solid was collected by filtration using glass
filter, and the obtained solid was washed with diethyl
ether to give 5,6-difluoro-4-oxo-N-{{3-[(2-{[1~
{triphenylmethyl)-1H~-1,2,4-triazol-3-
vlloxylethyl) oxy)phenyl}methyl)-3,4~-dihydroquinazoline-2-
carboxamide as a pale-yellow powder (330 mg, 41%}.
Step 2

To a scluticon of 5,6-diflucro—4-oxo-N-({3-[(2~{{1-
(triphenylmethyl)-1H-1,2,4-triazol~3-
vlloxyjlethyl)oxy]lphenyl}imethyl) -3, 4-dihydrogquinazoline-2-
carboxamide obtained in Step 1 {70 mg, 0.102 mmol) in
dichloromethane {1 mlL) were added trifluorcacetic acid

{(0.30 mL) and triethylsilane (0.020 mL, 0.123 mmecl} at room
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trifluoroacetic acid), gradient: distilled
wat er/ acetonitri.le=90/10-->0/100, tinme: 10 mn, flow
rate: 25 nmL/mn, detection wavel ength: 220 nm to
give a yellow 30 powder. The obtai ned powder was
recrystallized fromethyl 1345 acetate-hexane to give
the title conpound as a pale-yellow powder (8.0 ng,
9% . nelting point: 164-168C Exanple 44 s
teﬁF@rg%ﬁ&@orQnﬁme%r&ﬂiﬁ%ﬁé:%ééfbﬂlgrédtfb§29|h% The
oxy) et hyl ] oxy} phenyl ) net hy ;% 4- di hydr oqui nazol i ne-
reECLéQﬁb@%éﬁﬁd@ @a%:cqm¢e¢ir gd mnﬂpm yEAHCPgyBTEFSNT e
anarbe Yo i@ 2L Qééfi§¥§@e9§bﬁnd9éthyl ether to give
3-1(2-{[1- (trlphe yl methyl) -1 H
the, 2igier |ca>zma®cyla}an>@/}pea‘lr@/w©kyq>@héﬁyﬁ? wet BEnaginé 4%
meg?ggbne%ﬁh% R%&ﬁ{gﬂychxanple 32 (300 ny, 1.18 mmmol)
ExBmbidi #lsuor o- 4- oxo- 3, 4- di hydr oqui nazol i ne- 2-

B rboxylate oht ai c 7 (562 ny,

6 %§T§ s Q{%:gfh%%%|ﬁﬁg {hgjgmgxlgglirgd at 80C

yv1bak) kﬂh@ﬂ}okﬂ%@ﬂdﬁyﬂLﬁﬁ&hﬁﬁleﬁ+al(Eﬂ$[@k|ﬂHFed20ﬂF
hot , filtr te was_al | ogm

BT AT YA P R R SOF F AV AdaneBPT 5Cr A by

dihbtbatilien siing -gl-assrbdtdhede and the obtained solid
was washed with diethyl 20 ether to give —

5, 6-di fluoro-4-oxo-N({3-[(2-{[!-
(triphenylmethyl)-1H1,2,4-tri azegl - an

yI]oxy}ethyI)oxy]phenyl}nethyl) d@hydrqu|n§zoI|ne

-2- car boxam de pal e yeI ngy,0-41%
IS S
/mﬁ/o\//\o S \x/Nwrﬂ\-/\\ >z

\==N O N\/NH
A suspension of 1-{3~[(2~{[1l-(triphenyimethyl)-1H-

-z

HN

1,2,4-triazol-3-ylloxylethyl)oxy]lphenyl}methanamine

obtained in Reference Example 32 (300 mg, 1.18 mmol)} and
ethyl 5,6-difluoro-4-oxo-3,4-dihydroquinazoline-2-
carboxylate obtained in Reference Example 57 (562 mg, 1.18
mmol} in ethanol (1¢ mL} was stirred at 80°C for 12 hr.

The precipitated solid was collected by filtering hot, and
the obtained solid was dissolved in dichloromethane (2 mL).
Trifluorcacetic acid {0.52 mL) and triethylsilane {0.042 ml,
0.263 mmol) were added to this solution at room temperature,
and the mixture was stirred for 1 hr. The reaction mixture
was concentrated under reduced pressure, and the residue

was purified by preparative HPLC (GILSON Z15LIQUD HANDLER,
322PUMP, UV/VIS-156, SHISEIDO CAPCELL PACK C-18 UGl20 S-5
(20 mm¢ X50 mm), mobile phase: distilled water (containing
0.1% trifluoroacetic acid)/acetonitrile (containing 0.1%
trifiucroacetic acid), gradient: distilled

water/acetonitrile=90/10-0/100, time: 10 min, flow rate:
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Step 2 25 To a sol ution of

5,6-di fluoro-4-oxo-N({3-[(2-{[!-

(triphenyl methyl)-1H1,2,4-triazol -

yl ] oxy} et hyl ) oxy] phenyl } net hyl ) - 3, 4- di hydr oqui nazol i ne

-2- carboxam de obtained ini%tep 1 (70 ng, 0.102 nmol)

in dichloronethane (1 nL) were added trifluoroacetic

acid 30 (0.30 nL) and triethylsilane (0.020 nL, 0.123
25mmel/jiat, reomcl3sn tenpetatgrle; ARl the, mertuceywas L1ized

ir far . Th reaction m re

fr%%hce%%réﬁegaﬁuﬁﬁlre ucedg5 ssuréEg gﬁghcom gugg%as @
yeWﬂ@wcmyskﬂhi|ﬂ@jﬁgcnﬁﬁlfmhywOebhepsﬁo give the title

nmpound as a _p el | ow powder (38 ng, 840). s
meﬁrﬁlﬁgné’odxﬂtnt 9%’0?32/ 0FC Exanpl e 45
Ex@nfl1@ori@ 4- oxo- N-[ (3-{[ 2- (1FL1 2,4-triazol - 3-
onxy)ethyI]oxy phenyl ) net h 3-{[2-(1H1,2
Ao SURTA Dy bhehy ) Ketnyt Pafhoy 504
yl@k@ﬁ@&@@ﬂ]Qﬁ%ﬂ@ﬂ@%ﬁﬁCﬁ@@@%ﬁﬂ&ﬂ@nal@argoHyle3F40 H
N NO ~~ NNNH A suspensi on of
A1 YIS AR i e et YL 1pEnzodc. acid
1,2,4-triazol -3-yl]oxy)ethyl)oxy] phenyl } met hanam pe
obtained in Reference Exanple 32 (300 ng, 1.18

and 1s et hyl //

5, 6- di f | uor o- 4- oxo- 3, 4- di hydr oqui nazol i ne- i OH

car boxyl ate obtained in Reference Exanple Z\(Q 2 ny,
a

1.18 mol) in ethanol (10 nL) ®as ST

12 hr. The preC|p|tated solid ol l ected by

filtering hot, a t he Obt%l s di ssol ved

in di chl or onet h . 200 Tri acetic acid
HNQG§%;LQHQ/4ﬂq5 aﬁgj "

Ne==N Q

A solution of 5,6-difluorc-4-oxo-N-({3-{(2-{{1-
(triphenylmethyl)-1H-1,2,4-triazol-3-
yi]oxylethyl)oxylphenyllmethyl)-3,4-dihydroquinazoline-2-
carboxamide obtained in Step 1 of Example 44 (150 mg, 0.219
mmol) and 4-(2-hydroxyethyl)benzoic acid (40 mg, 0.241
mmol) in DMA (4 mL) was added dropwise to a suspensicn of
60% sodium hydride (cil dispersion, 0.031 mg, 0.767 mmol)
in DMA (2 mL) at room temperature, and the mixture was
stirred at room temperature for 20 min, and then stirred at
80°C under heating for 3 hr. After the reaction mixture
was allowed to cool to room temperature, water (50 mL) was
added thereto, and the mixture was washed with ethyl
acetate (50mLx2). The aqueous layer was neutralized with
0.1N hydrochloric acid, and the objective compound was
extracted with ethyl acetate {80 mL). The organic layer
was washed with saturated brine, dried over sodium sulfate,
and concentrated under reduced pressure. To a solution of

the residue in dichleromethane (2 mlL) were added
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0.263 mml) were added to this solution at room
tenperature, and the m xture was stirred for 1 hr.
The reaction mixture was concentrated under reduced
pressure, and the residue was purified by preparative
HPLC (G LSON 215L1 QUD HANDLER; 25 322PUWP, WV/ VI S- 156,
SHI SEI DO CAPCELL PACK C-18 UGL20 S-5 (20 mm(pX50 m),
nobi | e phase: distilled water (containing 0.1%
trifilbbuoneatald &l dbd aceton] tahdﬁettﬁ:enhaﬂeim@n@a 10%.037 nl,

%alfluorgacetlc aci d radi ent: distil

PeFMRdet i FOAT =9 B%‘?%oa“‘{lu‘h%e %XFrFﬁe FPéw

sthated ¥3& 12541/ mma detectdOmvavetengib: c32Benrated
and crystallized from ethanol-diethyl ether to give

ungRg FetiiE cCompenT . @Y et ow ponder 38 ﬁt}rlé%eudnby

prE%r@tt@LQr%) ApTR! tidg, e Nt 1511858 99 unbr Exanpbeud®, uv/vis-
2-{[6-fluoro- 4 oxo-2- ({[(3-{[2-(1H 1, 2, 4- triazol - 3-

15@, ofo‘yl)létaim GRPIFHEN VARGt Gyl § avE ho) c‘érbor(@p) mg X 50 mm),
d I t d OOH O
o B e B R Gt Fom o
trs;f@umrbla@mtama@e@i NAdegef{le (containing 0.1%
hen t hyl 1 2 ~triazol -3
trS%? %rfet F)oé?%cﬁénﬁqﬁa ?P?) g,ﬁgﬁ%%ﬁgroquinazoline
wqt%aﬂ/%@%g)mamﬂqm?am?u?o& ep:ll'léﬁ'f 1E>k<)amnh,e ﬁyomEete-
nmol an - - r enzaqi c acid
25 B/ ir0 ST Lt i 4 LM (42 ) e BHGef=oo AL ized
f rdnoRWHhS 16 da eWS e nsid 1y of o @D&’esaﬂeumhyar cdeplrind as a

di spersion, O. 031 nmg, 0.767 mmol) in DVA (2 nL) at
velosin PQﬁ‘E&Iat megnd §hel i ktor et RS -

melting point: 122-124°C
Example 47
methyl 4~ ({2-[7T-oxo-5-{{[{(3~{[2~(1H~1,2,4-triazol-3-

vlcoxy)ethyvlioxylphenyl)methyl]aminc}carbonyl) -6, 7-dihydro-

lH-pyrazoloid,3-dlpyrimidin-1l-yllethylloxy)benzoate
O

SUBeY
HN
N===N O
Step 1

By a method similar to that in Step 1 of Example 44
and using 1-{3-[{2-{[1~-(triphenylmethyl)-1H-1,2, 4~-triazol-
3-ylloxylethyl}oxylphenyl}methanamine obtained in Reference
Example 32 and ethyl 1-[2-({4-
[{methyloxy)carbonyl]phenylloxry)ethyll-7-oxo-6,7-dihydro-
l1H-pyrazolold, 3-dipyrimidine-5-carboxylate obtained in
Reference Example 63, methyl 4-{[2-(7-oxo-5-{[({3-[(2-{[1~-
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stirred at roomtenperature for 20 mn, and then
stirred at 80C under heating for 3 hr. After the
reaction mxture 20 was allowed to cool to room
tenperature, water (50 nL) was added thereto, and the
m xture was washed wth ethytg acetate (50nix2). The
aqueous | ayer was neutralized with 0.1N hydrochloric
acid, and the objective conmpound was extracted with

tetbmbnggﬁ\b@h@vlowm} 2 Bhe organi<c34 ayer 25 was washed
with saturated brine, dried over sodi um sul f at e,

v1EBRE & REPEE-SGXTA B YadFedd o sl CapPan ¥ bf by 8ndag>’df0‘
1utpereeshdye, I3ndqlp§)1ll%min andﬂ%_ ?béﬁ‘g@g &3%as

trifluoroacetic acid (0.47 nL riet yIS|Iane
obtelps? aB, a2 9hig® m@ﬂ@egn Foomdenpefhture, and the
Stggxﬁure was stirred for 1 hr. The reaction mxture
s concentrated wunder reduced pressure, and the
resuﬂmeammstpgdlﬁnedlb SOptéparamlﬁéfﬁPul: Gisonple 44

an%ﬁg EE &EDEE {ﬁéﬁfgwgbg) g&2§K$§Elnoblle

(tphghenydm&th@ﬂe&bﬂﬂkNQ(&xﬂﬁfﬂznlwﬁe 1%

VL] bk BORSAS G B At i d G L 8R035 601 i nyaro-

1uwWat erkac et anizt] s3I0 10 - 13,01)) eth e} 0:19}1meﬁ,zofa+t@w
rate: 25 nlL/mn, detectlon wavel engt h: 220 n
ObEﬁ§/§F§| LPzEdePt domtétthandi: edl%‘?mu%?h%f‘stBbﬁF‘\%é‘e%hés a

whittl goGeeroynd anpa el ow powder (36 ng, 28%in two
steps). nelting point: 122 124C is Exanple 47 et hyl

meL{02- ppioke- BB0HIEE L[ 2- (1H 1, 2, 4-tri azo
Exxhgxg)g@hyl]oxy}phenyl)nethyl]anino}carbonyl)-6,7-dihy

uro-

4-1HpyrazeloP4, (3-d]3yiridn dith=1 ~31 et hyhkoxyPbenzoate 0
ylg§§?gbﬁyl?o&ywphenyl)methyl]amino}carbonyl)—6,7mdihydr0—
1H-pyrazolo[4, 3-dlpyrimidin-l-yl]jethylloxy)benzcoic acid

A mixture of methyl 4-({Z2-[7-oxo-5-{{{(3-{[2~(ZH-
1,2,4-triazol-3-
yloxy)ethyl]oxy}phenyl)methyliamino}carbonyl) -6, 7-dihydro-
lH-pyrazclo4, 3-d]lpyrimidin-1-yllethyl}oxy)benzoate
obtained in Example 47 (164 mg, 0.285 mmol), 4N aquecus
sodium hydroxide solution (0.250 mL), THF {2 mL), methanol
{2 mL) and water (2 mlL} was stirred at 90°C for 2 hr. The
sclvent was evaporated under reduced pressure, and the
residue was diluted with water (20 mlL), and acidified with

1IN hydrochloric acid (1.5 mL). The precipitated solid was
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HHNJQN NNHNN NO 20 Step 1 By a nethod simlar

to that in Step 1 of Exanple 44 and using

1-{3-[(2-{[1-(triphenyl methyl)-1H1, 2,4-triazol -

3-yl ]Joxy}et hyl ) oxy] phenyl } met hanam ne obtai ned in

Ref erence Exanple 32 and ethyl 1-(2-({4 25

[ (et hyl oxy) car bonyl ] phenyl } oxy) et hyl ] - 7- oxo- 6, 7-di hyd

ro- 1H pyrazol o[ 4, 3-d]pyrim di ne-5-carboxyl ate
codbeairdd biyn f iRdfrertenve Bramplas®3] wethykater {4 mLx2) and

me?@gk% (7 0§8J5 {iﬁﬁiﬁ%ﬁéigﬁ% 1§§l was recrystallized

enylneth ) riazol
frym]mEYPGWNMJﬁmxyﬁphemﬁQwﬁﬁ¢w¢)@mmpoﬁndrbenylyhaﬁé-wdwder

1%&0' 758 o

Br aZ3®3['4, 3-d] pyri mi di . n- 1-y7.) et hyl ] oxy} benzoat e

meW@$ngoBbainted 1a%-a Mrct e powder (316 ng, 750). 5 Step
2 BX thod simlar to that in Step 2 of Exanple 44

__aﬁa~ﬁspgg met hyl 4-{[2-(7-o0oxo0-5-{[ ({3-[(2-{[!-

etﬁ?ﬁlﬂhQ@MManmwﬂm]#3Jﬂikﬁlﬁllazoh =8riazol-3-

oxyltet hyl ) ox hen met h am no] car bonyl 7-di h
ylyawéeygoxyyBgnngﬂcagggmoyly % 4~ dl%ydrothle%o[Z 3=

d}%%&@%&@%%L%[é;eﬂgﬁﬁﬁ%#"ﬂ%ﬂhﬁiV&%SEBXELOXY}benzoate

ained in p title conpound was obtai ned as
a white powder (194 ng, 980). nelting point: 180-382C

Exanple 48 i 5 )/
4-({2-[7-0x0-5-({[(3-{[2-(1H1,2,4-triazo
yIoxy)ethyl]oxy}phenyl)nethyl]anino}caroon B, 7- dpﬁy\bH

dr o-
1H—pyrazo|o[4 3- d]pyr|n1d|n 1- I]et yI}oxy)ben20|c
acid 0 O-'

(“7(0\/\0
HN N

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-{[({4-
[ (ethyloxy)carbonyl]lphenyl}lmethyl)oxylmethyl}~-4-oxo-3,4-
dihydrothieno (2, 3-d]lpyrimnidine-2-carboxylate obtained in
Reference Example 62 and using, instead of 1-[2-({3-[1-
(triphenylmethyl)-18-1,2,4-triazol-3-vl]propylloxy)pyridin-
4-yllmethaneamine, 1-{3-[(2-{[{1-{triphenylmethyl)-1E-1,2,64-
triazol-3-yl]oxylethyl)oxylphenylimethanamine obtained in
Reference Example 32, the title compound was cbtained as a
white powder (627.0 mg, 94%).
melting point: 230-231°C
Exampie 50
=({[d-oxo0-2-{{3-[2-(1H-1,2,4-triazol-3-

vioxylethoxylbenzyllcarbamoyl) -3, 4~dihydrothieno{Z, 3-
dipyrimidin-5-yllmethoxy}methyl)benzeoic acid



HNNN NH~~O0O \U-~NN HN ~I ~N O A mixture of

met hyl 4-({2-[7-oxo-5-({[(3-{[2-(1H 20

1,2,4-triazol -
yIoxy)ethyl]oxy}phenyl)nethyl]anino}carbonyl) 6, 7-di hy
dr o-

1H pyrazol o[ 4, 3- d]pyr|n1d|n 1 yl ] et hyl } oxy) benzoat e
obtai ned in Exanple 47 (164 ng, 0.285 nmol), 4N
aqueous sodi um hydroxi de solution (0.250 nL), THE (20
m.), nethanol 25 (2 nL) and water (2 nL) was
at 90C for 2 hr. The solvent was evaporated
reduced pressure, and the residue was dil
water (20 nL), and acidified mntg
acid (1.5 nL). The precipitated $olid

collected by filteration, and wa
m.x2) and net hg (4 nL) Fie obtjai fed sol i d was
recryétalllzed netﬁ@nol i he title

Oﬂﬁﬁ POW 5% . s nelting
<bo t: 176 178C Exanple 49 ethyl
HMd=M [ 4- oxo- 2- ({ 3- [2 (1H 1, 294-tri azol -

yl oxy) et hox arbanDy 3, 4- d|h t hi eno
d] pyl%@ n‘?dﬁ“ﬁXE § éfy}w?et‘ﬂ{ﬂ bahZos Jg E‘f%ouFmgf
inkehd NfO=@hHy1H aN N § 4AQHN-N- 0 Byza(method-gi, m, l4ar tikzol -

that in Exanpl e 22, and usi ng,
3-yl)propylloxylpyridin-4-yl)methyllaminoc}lcarbonyl) -3, 4-

5 dihydrothieno{2,3~d]pyrimidin-5-
yvlimethyl}oxy)methyl]lbenzoate, ethyl 4-({[4d~oxo-2-({3-[2-
{lH~1,2,4-triazol-3-yloxy)ethoxylbenzyl}carbamoyl)-3,4~
dihydrothieno[2, 3-d]lpyrimidin-5~yl]lmethoxy}lmethyl)benzoate
obtained in Example 49, the title compound was obtained as

19 a white powder (419.2 wmg, 80%).
melting point: 149-152°C
Example 51
4-oxo-5-phenyl=N-{3-[2~(1H~1,2,4-triazol-3-
vloxy)ethoxylbenzyl}-3, 4-dihydrothieno (2, 3~-d]lpyrimidine-2-

15 carboxamide

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 4-oxo-5-phenyl-3,4~dihydrothieno[2,3-d]lpyrimidine—2-~

20 carboxylate obtained in Reference Example 64 and using,
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i nstead of ethyl 4-oxo-3,

4- di hydr o- 2- qui nazol i necar boxyl ate, ethyl 5-{[({4

[ (et hyl oxy) car bonyl ] phenyl } net hyl ) oxy] net hyl } - 4- oxo- 3,

4- 15 di hydrot hi eno[ 2, 3-d] pyri m di ne- 2- car boxyl ate

obtained in Reference Exanple 62 and using, instead

of 1-[2-({3-[1-

(triphenylmethyl)-1H1,2,4-triazol -3-yl]propyl }oxy)pyr
lnbﬂéﬁd éfyh}qethQB@QELW%rlphenylmethyl)—1H 1,2,4-triazol-

5 S gtrlphenylnet y )-1H 1,
3yt afapyé PP ORI ﬂﬁeﬁmf}%ﬂh%anﬂné%t&t(% Add -

(tkNpROnReferenae Exaariplze B2 the,iitle conpound was
obtained as a white pomder (627.0 ng, 94% . melting

ylb@gﬁﬁetgg@}ggy@pﬁ@@%ﬁﬂmgqﬁpnamine obtained in RefeTence

4 2
Exém%%%)ggzg;ye(gggg% arég%%ﬁSJ%FL@%?% g?%t%?eﬁowglg?

podypyr il AP i A- Byl [@8thoxy} net hyl ) benzoic acid 140 0 OH
HN H NNON.SHNNOBy a nethod simlar to that

me?%lﬁﬂaﬁﬁﬂgt421géalﬁg , instead of ethyl

Exdmpl [ 820x0-2- ({[(2-{[3-(1H1,2,4-triazol -

B R e e b e L

ylyk}n@thwkb@bﬁhﬁ@thQmeuxwgdzofﬁhgbo[2,3—d}pyrimidine—2—
éé[4 0xo0-2- ({3-] 2-
Ca{? 1m5dg trlazol 3-yl oxy) et hoxy] benzyl } car banoyl ) - 3, 4

oate obtained in Exanpl e 49, the tatle
obtai ned as 10 a white powder (419.
mel ting point: 149-152C

e LT

HN’N

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 4-oxo-5-(3-thienyl)-3,4-dihydrothieno([2, 3~
dlpyrimidine-2-carboxylate cobtained in Reference Example 65
and using, instead of 1-[2-({3-[1-(triphenylmethyl)}-1H~-
1,2,4-triazol-3~ylipropylloxy}pyridin-4-yil]lmethaneanine, 1-
{3-[(2-{[1-(triphenylmethyl)-1H-1,2,4-triazol-3-
yviloxylethyl)oxy]phenyllmethanamine obtained in Reference
Exampie 32, the title compound was obtained as a white
powder (48.0 mg, 34%).
melting point: 186-18%°C
Example 53
d-oxo-5-pyridin-4-yl1-N-{3-{2~-(1H-1,2,4~triazol-3~-
yvloxylethoxylbenzyl}-3,4-dihydrothieno(2, 3-d]lpyrimidine~2-

carboxamide
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20

Exanpl e 51 4-oxo-5-phenyl -N-{3-[2-(1H 1, 2,4-triazol - 3-
yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3 d] pyrimdin
e-2- is carboxamde O HN/NYOONNS HN-NO By a
method simlar to that in Exanple 22, and using,

i nstead of et hyl 142

4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, et hyl

4- oxo- 5- phenyl - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2-
20 carboxyl ate obtained in Reference Exanpl eny64 and
using, 141 instead of
1-12-({3-[1-(triphenylnethyl)-1H 1, 2, 4-tr.

1-{3-[(2-{[2- (triphenylnethyl)-1H i azol - 3-
yl'] oxy}et hyl) oxy] phenyl } met hanani ne ined in
Ref erence s Exanp
obtai ned as a whi

e 5

n'01~8§;4?85§ Exa = '
/h- 0R0-5- (3-t hi 8nyl ) -N-{3-[ 2- (1 1, 2,%-tri azol -3- 10

éLQNy)ethoxy]benzyl} 3, 4-di hydgpt hi eno[ 2, 3-d] pyrim din
- car boxam de HNNONNS Il OHINN O By a

i nst e%\d &Lﬁ%dtg hh%r' '%oE&%'H%J %_rngxﬁ'ﬁglélsﬁf'g and using,

indtexd- aﬁLahHWMrQ_quuBnézdhhgd&@w@a@ﬂ%ﬂ&;OM%ﬁ@ﬂ&@@Oxylate,
ebhygxg %Xg35t%§¥¥Q yP ?ygrgtﬁyg k%i%no 2,3~

dlpyrimidine-2-carboxylate obtained in Reference Example 1519)

and using, instead of 1-[2-({3-[1l-(triphenylmethyl)~iH-
1,2,4-triazol~3-yllprepylloxy)pyridin-4-ylimethaneamine, I1-
{3-{(2-{{1-(triphenylmethyl)-1H-1,2,4~triazcl-3~
vlloxylethyl)oxylphenyl}methanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (142.0 mg, 59%).

melting point: 233-236°C

Example 54
4-oxo-5-pyridin-3-yl-N-{3~[2-(1H-1,2,4~-triazol-3~-

yloxy)ethoxylbenzyl}~3,4-dihydrothieno[2, 3~d]pyrimidine-2z-

carboxamide

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-~quinazolinecarboxylate,

ethyl 4-oxo-5-pyridin-3-yl-3,4-dihydrothienoc{2, 3~
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d] pyri m di ne- 2- car boxyl ate obtained in Reference
Exanpl e 65 and using, instead of
1-[2-({3-[1-(tri phenyl net hyl)-1H
1,2,4-triazol -3-yl]propyl }oxy) pyridin-4-yl ] met haneam n
e, 1- {3-[(2-{[2-(triphenyl peghyl)-I1H1,2 4-triazol-3
20 yl ] oxy} et hyl) oxy] phenyl ) nmet hanam ne obtai ned in
Ref erence Exanple 32, the title conpound was obt ai ned
d]BsramWHﬁhe—Zﬁ@Nhﬁbdymhﬁbrmbtéﬂ&&d trel Refigrpaicet Example 67
86-189C .Ex le 53 .25 ,
R 018 o AR i R {927 L AT Rbppy Az6EryL) ~Li-
1, yL@xyk&@h@mﬂjuywmﬁﬂoﬁyrkd&pyﬁy@ibhﬁn@P§1$mdkﬂﬁhbmmydé 1-
5 % E?rboxanl 142 HN_.N O By a
{ nétﬁo P %?&#%ﬁtﬁ%#t&%%p%ezzé tahazeglég,

ylﬂBﬁ&@@@hgﬁ %&ﬂMbhenyl}methanamlne obtained in Reference
4- oxo0- 2-qui nazol i necar boxyl ate, eth

Exgmp%6- §2pyrt|h@u ﬁ-141]y31 -BrRAPY ot hPeRefred gs a white

pogé@yrlqhdkn%gz cafshoxyl ate obtained in Reference
Exanpl e 66 and ‘usi'ng, instead of

meltifg( $84ipt-( tidlphedfCnet hyl ) - 1H
i azol - 3-yl ] propyl } oxy) pyri di n-4-yl ] met haneami n
EXéﬁg%g %g- [(2-{[2-(triphenylnethyl)-1H1,2,4-triazol -3-
5- yb?px?PEﬂhﬂFﬁ@xy%bﬁéhyM}ﬂE&mmManimetobhabmed—in
ef erence Exa the title conpound.,was . . ..
VLGB RS 4d S e > et 1920 G R s gog) ERai g e 2
capbbRimidd3- 236C Exanple 54
4-oxo-5-pyridin-3-y|-N-{3-[2-(1FL1,2,4-triazol-3- 15
yl oxy) et hoxy] benzyl } - 3, dihydrothienoggcs d] pyrimdin
e- 2- carboxam de CHs

o C\“YL

HN— N

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-isopropyl-4-oxo-3,4-dihydrothienc(2,3-d]pyrimidine-
2-carboxylate obtained in Reference Example 68 and using,
instead of 1-[2-({3-[1~(triphenylmethyl)~-1H-1,2,4-triazol-
3-ylipropylloxy)pyridin-4-yl]lmethaneamine, 1-{3~[{2-{[1-
{triphenylmethyl)-1H-1,2,4-triazcl-3~
vl]Joxyl)ethyl)oxylphenylimethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (161.3 mg, 65%).
melting point: 220-221°C
Example 56
S~{2-flucrophenyl)~4-oxo-N-{3-([2-(1H-1,2,4-triazol~3-

yloxy)ethoxylbenzyl}-3,4~dihydreothieno|[2,3-d]lpyrimidine-2-

carboxamide
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N OHN NONIr N HNNO By a nethod simlar to
that in Exanple 22, and using, instead of ethyl

4- oxo- 3, 4-di hydr o- 2- qui nazol i necar boxyl ate, 20 et hyl
4- 0x0- 5-pyridin-3-yl -3, 4-di hydrot hi eno[ 2,3 143

d] pyri m di ne- 2- car boxyl ate bbtai ned in Reference
Exanpl e 67 and using, instead of
1-[2-({3-[1-(tri phenyl net hyl)-1H

1,2,4-triazol -3-yl ] propyl }oxy)pyridin-4-yl

et haneam n

e, 1- {3-[(2-{[1-(triphenylnethyl)-1H1, 2 i azol -3
5 yl ] oxy}et hyl) oxy] phenyl } met hanam ne oh d in
Reference Exanple 32, the title cappound\ was obtained

as a white powder (41.1 ng, 179% . § j porpt:
191- 195C Exanpl e 55-.10
5-1sopropyl - 4- oxd 3-
/éjoxy) thox benz ; dlﬁydrothleno -d] pyrimd

o0 that

&
N O By a net hod S|n1lar in Exanple 22,

@ndﬂu3|ng 15 instead of ethy
4 oxo 3 4- di hydr o- 2- quinazolinecarboxylate ethyI

Aol s T S R RS
in@seﬂg of ethyl 4-oxo-3, 4 dlhydro 2- qulnazollnecarboxylate,
ethyl 5-(2-fluorophenyl)-4-oxc-3,4~dihydrothieno([2, 3~
d]pyrimidine-2-carboxylate obtained in Reference Example 69
and using, instead of 1-[2-({3-[1-{triphenylmethyl)-1H-
1,2,4-triazol-3-yllpropylloxy)pyridin-4-yllmethaneamine, 1-
{3-{{(2-{[1-(triphenylmethyl)-1H-1,2,4-triazol-3-
vljoxylethyl)oxy)phenyl}lmethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder {(59.0 mg, 46%).

melting point: 178-179°C

Example 57

5-(2-chlorophenyl) -4-oxo-N-{3-{2-(1H-1,2, 4-triazol-3-

yloxy)ethoxylbenzyl}-3,4-dihydrothieno{2, 3-d]pyrimidine-2-

carboxamide
]
Cl
HN
g B
S
(\//\/\O N g
N"N O

By a methoed similar to that in Example 22, and using,
instead of ethyl 4-oxo~3,4-dihydro-2-quinazclinecarboxylate,

ethyl 5-(Z2-chlorophenyl)-4-oxo-3,4-dihydrothienc{2, 3-
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I nst ead of
1-12-({3-[1-(triphenylnethyl)-1H1,2,4-triazol -
3-yl ] propyl } oxy) pyri di n-4-yl ] met haneami ne,
1-{3-[(2-{[2- 20 (triphenylnmethyl)-1H1,2,4-triazol-3
yl ] oxy} et hyl ) oxy] phenyl ) nmet hagam ne obtai ned in
Ref erence Exanple 32, the title conpound was obt ai ned
as a white powder (161.3 ng, 65%. nelting point:
d]} 2201iR28Cne23 -Bxampler 156 ¢ obtalned in Reference Example 70
-(2-11 uorophenyl)-4-oxo-N-{3- 1H—1 2,4-triazo
ang)] 5336t nOSTIERHL T 13, B by b b Shepoh SLEFpOY L d

1, g 2 t@aél@@&amlydqpk%ﬂ}?&xerN@m M%X %ethhnbbm@ne, 1~

a nethod simlar to that in le 22, and
{3u§| ﬁg{ 1| hé’-fféé’@e@fyléﬁ’?ylyl r2,4-triazol-3-
U b et hyl
RIS e b sy o8 Drenc

Exdrpyri Ardi hee2Léddisoxfmmeiubtiet nedbial Reflerengewhite

I nd ,ysiyng, instead of
PO%%?SP(?%_? ? rlghéﬁylnethyl)-lH-
melLQné poiazoel 182yirarapyl } oxy) pyri di n-4-yl ] met haneam n
Exai %e %3-[(2-{[I-(triphenylnethyl)-lFL1,2,4~triazoI-3-

t hyl ) oxy] phenyl } met hanam ne obtai ned in
S—Réf—ﬁféehceybheE&anplﬁleo&Zq -Nheztjtteigonpoundtwagzol ~3-
ylggiﬁ%gﬁgﬁgi?%@éyhéia”ﬁlgggyyéﬁgkgkeno[26§©d}gstakl%lne 2-
cabbbzghher ophenyl ) -4-oxo-N-{3-[2-(1H 1, 2,4-triazol - 3-

15

yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3- rimdin
e- 2- carboxam de

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2~quinazolinecarboxylate,
ethyl 5-{2-methoxyphenyl)-4-oxo-3,4-dihydrothieno(2,3-
d]pyrimidine-2-carboxylate obtained in Reference Example 71
and using, instead of 1-[2-({3-[1-(triphenylmethyl)-1H-
1,2,4-triazol-3-yl]lpropylioxy)pyridin-4~yllmethaneamine, 1i-
{3-[{2~{{1-{triphenylmethyl)-1H-1,2,4-triazol-3-
ylloxylethyl)oxylphenyl}lmethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (114.4 mg, 49%).
melting point: 211-213°C
Example 59
5~ (3-fluorophenyl) -4~oxo-N-{3-[2-(1H-1,2,4~-triazol~3~

yloxy)ethoxylbenzyl}-3,4-dihydrothieno (2, 3-d]pyrimidine-2-
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I5

O HNC ~1 \'H NONS 11 ONHNINL O By a

nmethod simlar to that in Exanple 22, and using,

i nstead of ethyl

4- 0x0- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, 20 et hyl

5- (2-chl orophenyl) - 4- oxo- 3, 44di hydr ot hi eno[ 2, 3 145

d] pyri m di ne- 2- carboxyl ate obtai ned i n Reference

Exanple 70 and using, instead of
catbbRafnfid<[ 1- (tri phenyl et hyl)-1H

1,2,4-triazol -3-yl]propyl }oxy) pyridin-4-yl]methaneam n

e, 1- {3-[(2-{[1-(triphenylnethyl)-1H1, i azol -3

s yl]oxy)ethyl)oxy] phenyl } net hanam ne obt/ai i

Ref erence Exanple 32, the title conpount| was obt ai ned

as a white powder (68.2 ng, 44%. ¥ F :

169-171C Exanple 58 10

-triazol -
d] pyri mdin

: 4- m
] 2- rbo i de Q7" XH O <T \Q , a pt hod
/sfﬁgrg? thad” i n Bxanpl€ 22,j7and disi ng, S 15 i nst ead
th 4- oxo- 3, 4- di hydr o- 2- q i nazol i necar boxyl at e,

Hmrh I 5 ( 2- met hoxyphenyl ) - 4- 0xX8- 3, 4- di hydr ot hi eno[ 2, 3-
d] pyri m di ne- 2- car boxyl ate obtai ned in Reference
Examp&anﬂetB@d HshﬂgaﬂltﬁEﬁﬂhuﬁin Example 22, and using,

( tri hen L)-IH— . .
ingtb2g bl G DT L b by B pr A ryremes e Y 1o te
etBy1152Q3 fluorophen 1)-4~ox0~3,4~-dihydrothieno{?, 3-

{3- (2- {[I-gtrlphenylnethyl)-lFLl 2,4-triazol - 3-
pyrlmldlne carbox¥ylate obtained 1n Reference Example 72

and using, instead of 1-[{2-({3-[1l-{triphenyimethyl)-1H-
1,2,4-triazol-3-yllpropylloexy)pyridin-4-yllmethaneamine, 1-
{3-1{(2-{[1-(triphenylmethyl)-1H-1,2,4-triazol-3~
ylloxylethyl)oxyiphenyl}methanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder {(131.0 mg, 55%).

melting point: 158-161°C

Example 60
5-{3-chleorophenyl)-4-oxo-N-{3-[2-{1H-1,2,4-triazol-3~

vloxy)ethoxylbenzyl}~3,4~dihydrothieno[2,3-dlpyrimidine-2-

carboxamide

Cl

O

HN
H
(NW//O\/\OQVNW]/J\\N
O

HN N

By a method similar to that in Example 22, and using,
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yl ] oxy} et hyl ) oxy] phenyl } net hanam ne obtai ned in

Ref erence Exanple 32, the title conpound was obt ai ned

as a white powder (114.4 ng, 49%. nelting point:

211-213C 25 Exanple 59

5- (3-fluorophenyl)-4-oxo-N-{87[2-(1H 1, 2,4-triazol - 3-

yl oxy) et hoxy] benzyl } - 3, 4- di hydrot hi eno[ 2, 3-d] pyrimid

ne-2 146 carboxamide F OHN NO\ N\OS HNNO
inByeadnmethed 1siim4-asxd-03 | haflihpcEsanpheiddzcanthedSinm@gxylate,

gnitgag of thyI , ‘

SRV hxo: 83 'W&P&@éwddrn‘?a*fm-n%c‘la%b&wg%hleeoé?hﬁr

alp fﬁmiBMQEOQh%%)Hh)m&fl@@e‘ Sré-Hidydr o hk€pdt2nde Example 73
d] pyri m di ne- 2- car boxyl at e obtalned i n Reference

angxanpre. 72nsafdcusiing, [4mstiehul of (triphenylmethyl) -1n-

1, @ 52t£i§251 @Lgﬂﬁ% JBLOM s qin-4- yl?methaneamlne, 1-
4-triazol - ropyl}oxy)pyrldln 4-yl | met haneam n

{3e A= ([ 3= zapp@nmm@maym A -4t ai2zaltBirazol - 3

d

R L e Ty e
EX@mphethtethpowdede(t&mgbunp,WﬂﬁwobtmimedgapohnWhite
rod051 055, BB 53

B ?% r. oﬁﬁényl 4 oxo N-{3-[2-(1H 1, 2,4-triazol - 3-
meytﬂﬁsg)ﬁbbﬁtﬂ benzylseed, 4- di hydr ot hi enof 2, 3-d) pyri mi di n

- carboxamde C O HN

anmple 8£

5-({3-methoxyphenyl) ~4~0x0o~N~{3~[2-~(1H-1,2,4d~triazol-3~
yvloxy)ethoxylbenzyl}-3,4-dihydrothieno (2, 3~d]pyrimidine-2-

carboxamide

CHs

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-(3-methoxyphenyl)-4-oxo-3,4~dihydrothienc[2, 3~
dlpyrimidine-2-carboxylate obtained in Reference Example 74
and using, instead of 1-[2-({3-[1l-(triphenylmethyl)-1H-
1,2,4-triazol~3~yl]lpropylloxy)pyridin-4-yl]methaneamine, 1-
{3-[{(2~{{l-(triphenylmethyl)-1H-1,2,4-triazol-3-
ylioxylethyl)oxy]lphenyllimethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder {(117.5 mg, 50%).
melting point: 163-165°C
Example 62
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NOONNS Il H-NN O By a nethod simlar to that in

Exanpl e 22, and using, 147 instead of ethyl

4- oxo- 3, 4-di . hydr o- 2- qui nazol i necar boxyl ate, et hyl

5- (3-chl or ophenyl ) - 4- oxo- 3, 4-di . hydr ot hi eno[ 2, 3-

d] pyri m di ne- 2- car boxyl ate bdbgai ned i n Reference

Exanple 73 and using, instead of

i-[2-({3-[1-(triphenylnethyl)-1H s
5—13294anppﬁaﬂyl31&1qxaxﬂ&ﬁbm&%pylmdln244ytkmetbaﬁéawin

- - - ri phe th tria
V18 iy L iy BT phierl T URAHA: He BbE A REA oy foRLd 1 Ae-2-
caRbberance Exanple 32, the title conpound was obtai ned
as a white powder (100.0 ng, 45% . 10 nelting point:
153-154C Exanple 61
5- (3- net hoxyphenyl )-4-oxo-N-{3-[2- (I H 1, 2, 4-t
yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d]
e-2- carboxamde 0 CH3 HN N-IQ NN S H
a method simlar to that in Exanple 22,
i nstead of ethyl
4-oxo-3,4-dihydro-2,q/' azol i necar bigx)

yr| |ne- - car pax IaJ- oth ned j :
0 ar®” using, i nstead N S
({3 [1-(triphenyl nethyl)-1H

-2%& triazol -3-yl]propyl }oxy) pyridi n-4-yl ] met haneam n
e, 1- {3-[(2-{[1- (triphenylnethyl) 1%#1,2,4-triazo|-3-
gé%g%%%%éth%oéng Q%tQ%P%ﬁI igﬁgfgdzép and using,
instead of ethyl 4-oxo0-3,4-dihydro-2~guinazolinecarboxylate,

ethyl 5~ (3-cyanophenyl)-4-0x0-3,4~dihydrothieno[2, 3-
dipyrimidine-Z-carboxylate obtained in Reference FExample 75
and using, instead of 1-{2-({3-[1-(triphenylmethyl)-1H-
1,2,4-triazol-3-yllpropylloxy)pyridin-4-yl]lmethaneamine, 1-
{3~-{(2-{[i1-{triphenylmethyl)-1H-1,2,4-triazol-3-
vlloxylethyl)oxylphenyllmethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder {124.4 mg, 61%).

melting point: 180-182°C

Example 63

5-{3-methylphenyl) -4-oxo-N-{3-[2~(1H-1,2,4-triazol-3~
yioxy)ethoxylbenzyl}-3, 4-dihydrothieno([2,3-dlpyrimidine-2-

carboxamide
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Exanple 32, the title conpound was obtained as a white
25 powder (117.5 ng, 50%. nelting point: 163-165C
Exanpl e 62 148

5- (3-cyanophenyl)-4-oxo-N-{3-[2-(1H 1, 2,4-triazol - 3-

yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m din
e-2- carboxamde N HNMN /O N'IY TN HNNOs By a
nmethod simlar to that in Exanple 22, and using,

i nstead of et hyl

4- 0x0- 3, 4- di hydr o- 2- qui nazol i necar boxyl at e,

5- (3-cyanophenyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, CHj
d] pyri m di ne- 2- car boxyl ate obtained in Refere
Exanpl e 75 and using, instead of O
1-[2-({3-[1-(triphenylnmethyl)-IH 10
1,2,4-triazol-3-yl] peopyl } oxy) pyri di pn-4-y ptthaneam n
e, 1- {3-[(2-{[I-(t 1)-Hd 1,27 azol - 3-

bt ai ng d|

yI]oxyhsthyI)oxy]ph_

r ﬁe gobt ai ned
7as q white po r (124.4 ng, 619 1s Itlng poi nt :
1804182C Exanple 63

HBLT -nethylphenyl)-4-0xo-N—{3-[2-€ﬁFLl,2,4-triazoI-3-
yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m din
e- 2-pgas baxanbdes 1491 €H3 t O+ </n @:Nrple 22, and using,

instead of ethyl 4-oxo-3,4-dihydro-2-gquinazolinecarboxylate,

ethyl 5-{3-methylphenyl)-4-oxo-3,4-dihydrothienc{2, 3-

d]lpyrimidine-2-carboxylate obtained in Reference Example 76
and using, instead of 1-[2-({3-[1l-{triphenylmethyl)-1H~-
i,2,4-triazol~3-yl]lpropylleoxy)pyridin-4-ylimethaneamine, 1-
{3-{(2~-{[1-(triphenylmethyl)}~-1H-1,2,4~triazol-3~-
yiloxytlethyl)oxy]lphenyl}lmethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (150.0 mg, 74%).

melting point: 123-125°C

Example 64
5-{4-fluorophenyl)-4-oxo-N-{3-[2-(1H-1,2,4-triazol-3-

yloxy)ethoxylbenzyl}-3,4~dihydrothieno (2, 3-d]pyrimidine-2-

carboxamide

=T

<ﬁxy/o\//\0 N~ S

HN—N o
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NO\ NHNNO By a nethod simlar to that in Exanple

22, and using, instead of ethyl

4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, et hyl

5- ( 3- net hyl phenyl ) - 4- oxo- 3, 4-di hydrot hieno[ 2,3 5

d] pyri m di ne- 2- car boxyl ate obgai ned i n Reference

Exanple 76 and using, instead of

1-[2-((3-[1-(tri phenyl net hyl ) -1H

1,2, 4yvtsi @2ohod- Eh}n@ﬂ@ﬁyltblo)tmﬁyrﬂrdiﬂka%gﬂ.d et hailﬁlﬁnﬂlﬁlng,
e, 1- {3 tri phenyl net 1H1,2 triazol - 3-
lnwfaﬁéy}f ﬁ%%)}&xyﬂ PhEny 3 ﬁefihaﬁg#né -gBt-apred inpcarboxylate,
etREQGBSW@eflleo@&@‘mJ 1&&4i&@>l3téedgw@@@ml@@§gz 3-

tained as a white powder (150.0 ng, 749%. neltlng
EBFh@ld}gg—fgg@rﬁgéﬂﬁﬂ @ gpptained in Reference Example 77

ané &élﬁbuoﬁ%l%%%ﬂ ) A 0X0r N (3= [ 2= (dFh dnén f1hELRGO) =31~

1, % 6x ¢y erRetyPoery o Uk ai shyiely ot ¢l 2ndf 21 Brdt hereahdng, 1-
er2»_¢akb N a

S e A e TR R S )

vilinsyéatdhefl) @mhybhenyl}methanamlne obtained in Reference

S P TS TR TE O L

pod@pyrimﬁdlﬂeﬂ@ cardzoxyl ate obtained in Reference
nple 77 s and usin i nst ead of
“e&tﬁég({Dglpi (B8 mire%%/r%net hyl ) -1 H
Exémglé E5|azol 3-yl ] propyl }oxy) pyri di n- 4- yI]nethaneanin
ﬁ; & (triphenyl net hy IL 1H1,2,4-triazol - 3-
5= WTGQ;}?@P Eydx¥y oA et hahant hé %b%afin%al?ﬁol 3-
168 eeeneey ) By B2, atdefdtdene BN obhaikned.--2-
Y as§§ mhltg i p g@&ger (187 f; ny, 659@99 ng ??%é p0|§t
canggxanpde Exanpl e 65

Ci

o\/\QVYL

By a method similar to that in Example 22, and using,

T

HN—N

instead of ethyl 4-oxo-3,4-dihydro-2-gquinazolinecarboxylate,
ethyl 5-{4-chlorophenyl)-4-ox0o-3,4-dihydrothieno([2, 3~
d]pyrimidine-2-carboxylate obtained in Reference Example 78
and using, instead of 1-{2-({3-{1-(triphenylmethyl)-1H-
1,2,4-triazol~3~ylipropylloxy)pyridin-4-yllimethaneanine, 1-
{3~[{2-{[1-(triphenylmethyl)-1H-1,2,4-triazcl-3-
ylloxylethyl)oxy]lphenyl}methanamine obtained in Reference

Example 32, the title compound was obtained as a white
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5- (4-chl or ophenyl )-4-oxo-N-{3-[2-(1H 1, 2,4-tri azol - 3-
yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyrimdin
e-2- 15 carboxamide CI OHN O"'\ON~NS INY/ Y-
HN-N O By a nethod simlar to that in Exanple 22, and
usi ng, instead of ethyl 1
4-oxo-3,4-dihydro-2-quinazo%lnecarboxylate, et hyl
5- (4-chl or ophenyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3 20
riy e capkgxyl ate obtained in Reference
po€§8¥ §86 m%d gglgg, i nst ead of
meltiﬁg(@aibt.(ﬁﬁ@ﬁh@ﬁﬁﬁﬁﬁthyl)-|F#
Ex%hz 4-t.riazol - 3-yl } propyl }oxy) pyri di n-4-yl ] met haneani n
m%wﬁif#ké [(2-{[1-(triphenyl nethyl)-1H1, 2, 4-tri azol - 3-
5- yh}bxyhephyhyﬂOxW]@M@ﬂN%ﬂ&ﬂh@ﬂahmﬂé,bbﬁatneazph 3-

the t|tIe conpoyn
v1aby SF RBaTAd arire ) o Bt fa§0TE: gl HBgmidine-2
cafBbkkRgdpoi nt : 160 164C Exanple 66
5- (4-Dbronmophenyl ) -4-oxo-N-{3-[2-(1H1,2,4-triazol-3- 5
yl oxy) et hoxy] benzyl } - 3, 4- d|hydroth|eno[2 3-d] pygi,m din
e-2- carboxamde Br OHN N-QOjo"_~ NNS 11;HNNO
By a nmethod similar to that in Exanple 22, usi ng,

QVYLS

By a method similar to that in Example 22, and using,

T

HN/N

instead of ethyl 4-oxo0-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-(4-bromophenyl)-4-oxo-3,4-dihydrothienc[Z2, 3~
dlpyrimidine-2~carboxylate obtained in Reference Example 79
and using, instead of 1-{2-{{3-[1l-(triphenylmethyl)-1H~
1,2,4-triazol-3-yl]lpropylloxy)pyridin-4-yl)methaneamine, 1~
{3-{{2-{[1-(triphenylmethyl)~1H~1,2,4-triazol -3~
ylloxylethyl}oxylphenyl}methanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (147.7 mg, 71%).

melting point: 18%-182°C

Example 67

5- (4~methoxyphenyl)-4-oxo=-N-{3-{2-(1H-1,2,4-triazol-3~-

yloxy)ethoxylbenzyl}-3, 4-dihydrothieno(2,3-d]pyrimidine-2-

carboxamide
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e
(%]

i nstead of et hyl

4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, io0 ethyl

5- (4- bronmophenyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3-

d] pyri m di ne- 2- car boxyl ate obtai ned in Reference
Exanple 79 and using, instf?g of
1-12-({3-[1-(triphenyl nethyl)-1H
1,2,4-triazol-3-yl]propyl }oxy)pyridin-4-yl]methaneanin
e, 1- {3-[(2-{[2-(triphenylnethyl)-1H1,2, 4-triazol-3
15 yI ] oxy} et hyl ) oxy] phenyl } met hanami n&sGht ai ned i n
Reference Exanple 32, the title conmpound”was obt ai ned
as a white powder (147.7 nmg, 71% . nelti/ng point:
189-192C Exanple 67 20
5- (4- met hoxyphenyl ) - 4-oxo-N-{3-[ 2- (1H
yl oxy) et hoxy] benzyl } - 3, 4- di hydr othi ena
ne-2- carboxam de 152 H3C 0 0 HN NO
0 By a nethod si pFhs '

usi ng, instead
4 ox063, 4-di_hyds

Q ar ¥%ate, et hyl
(5- - metHoxypheny 0%0- 3J@4- di Mydrotthieno[2,3 s
d] pyri m di ne- 2- car boxyl ate gptai ned in Reference
HifExanpl e 80 and using, instéad of
1-125({3-] 1= i phenyl.net.hyl.).- ‘1 Exam s i ng,
1,2,B§t%i%%Bﬁéé-gﬁﬁﬁgggifg%gy‘%gx%%i?ﬁﬁfg}fn%%han%gnfﬁlng
inefedd of ethyl 4-oxo-3,4-dihydro-2-qguinazolinecarboxylate,

P oyt RV RO bt ki s A6V A REd FRe (23~

d] Retenendce elQ -Dranmley 32« thiet 41 hbe conpedrdenas Example 80
o ELLIES 35,5, 001 L PO L1720, B0 RS-
1,2,4-triazol-3-yl]lpropylloxy)pyridin-4-yllmethaneamine, 1-
[3-{(2-{[1-(triphenylmethyl)-1H~-1,2,4-triazcl-3-

yvlloxylethyl)oxylphenyl}methanamine obtained in Reference

Example 32, the title compound was obtained as a white
powder (1l23.¢6 mg, 50%).

melting point: 93-98°C

Example 68

5-(4d-methylphenyl) -4d-oxo-N-{3-{2-(1H~1,2,4-triazol-3-

yvlexy)ethoxylbenzyl}-3,4-dihydrothienc (2, 3-dipyrimidine-2-
carboxamide

CHj

H
(T e

an—N 0O

By a method similar to that in Example 22, and using,
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5- (4- et hyl phenyl) - 4-oxo- N-{3-[2-(1H1, 2, 4-tri azol - 3-

i's

yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m di n

e-2- carboxamde CH3 OHNN N-O/~0 NY \N S HN-N O

By a nmethod simlar to thatyifpn Exanple 22, and using,

153 instead of ethyl

4- oxo- 3, 4- di hydro- 2- quinazolinecarboxylate et hyl .
in2t&4amelehwephenyld; X@ di 4 gk5¥gL@h@ha%%@ﬁ%é%arboxylate;

? r|md| ne-"2-car oxy ate ob alned in Reference
etEmn’pkééismetézrydpm@mygl idrsteadd of -dihydrothieno [Z, 3~

3 1- (__t rl h le 81

Iy SR e e g e 1 A ol BT Rat RaniaRea®

an@, uian{gs @@%{{e[ali— (cfr |1phe2hyl et hw)tﬂirplleﬁyﬂmtatha(idlmgi—
I e I)ox ]phen net hanam ne obt a L, ;

1 bef et Engent T o CEhaaund JaE aBEamEs
{3a$ a- MHPQtrQWyKn%@lMHBB% 4+f)rmelzbn_n@ poi nt :

22-
yléomi8%8&’23@ﬁgfl[péle(w}fﬂ%tma%%%O%tal“ed in Reference
Ex¥hBX¥%) ebhoxylkbenayld carhsamyd ) wSs 4dodt Aydeat Bisenopide

d pyrlmdln 5-yl] benzoate O OCH3 HNNO N y LNS
pew8eHN.(N6D- @ymé?rmﬁ@rfcdd simlar to that in Exanple 22,

si.ng,.+ .i N of- et hyl

me%goig &j % ? qU| nazol i necar boxyl at e,
Example 69

ethyl 3~[4-ox0o-2-({3-[2-{1H-1,2,4-triazol-3~
yloxy)ethoxylbenzyl}carbamoyl)-3,4-dihydrothieno(2, 3~

dipyrimidin~5~yl]lbenzoate

07N\

(Y\/\

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-quinazolinecarboxylate,
ethyl 5-[3-({ethoxycarbonyl}phenyl]-4-oxo-3,4-
dihydrothieno[2, 3-dlpyrimidine-2-carboxylate obtained in
Reference Example 82 and using, instead of 1-{2-({3-[1~-
(triphenyimethyl)~1H-1,2,4-triazol~3-yl]propylloxy)pyridin-
4-yl)methaneamine, 1-{3-{(2-{[1l-{triphenylmethyl}-1H-1,2,64~
triazol-3-ylloxylethyl)oxylphenyllmethanamine obtained in
Reference Example 32, the title compound was obtained as a
white powder (132.7 mg, 58%).
melting point: 151-153°C
Example 74




10

[
n

20

et hyl 5-[3-(ethoxycarbonyl ) phenyl]-4-o0xo0-3, 4-
di hydrot hi eno[ 2, 3-d] pyri m di ne-2-car boxyl at e obt ai ned
in 20 Reference Exanple 82 and using, instead of
1-12-({3-[1-
(triphenyl methyl)-1H 1,2, 4-t44 azol - 3-yl ] pr. opyl } oxy) py
ridin- 4-yl]nethaneam ne,
1-{3-[(2-{[1-(triphenyl methyl)-1H1, 2, 4-
3 tnL@g@L231yB}q&yhamhﬁlpqmﬂuﬂmagﬂj*&nhananine obt ai ned
in Reference Exanple 32, the t|tIe conpoug ?2 3
yl%t{hﬁfﬁaaxaéb&wz@ }mrtb@%vw e (3B Pyt negep Lor 5
gykmmglaosn 11151,153C ; Exanpl e- 20 154
4- oxo0- 2 3-[2-(1H1,2,4-triazol - 3-

yIoxy)ethoxy]benzyl}carbannyl) 3, 4-di hydr ot hi eno[ 2~3-

d] pyri mdi n-5-yl ] benzoic acid O OH O HN N
ONS HNNO 5By anethod simlar tot
Exanple 42 and using, instead of ethyl oH

4-[({[4-ox0-2-({[(2-([3-(1H 1, 2, 4-trpazol -
3-yl) propyl ] oxy} pyr.idin-4- yI)nethyI am nojcar bonyl ) -3
, 4- dlhydrothleno[
yl]nethyl)oxy)net'
3-[4- oxo-2-({3-[2
N2, 4-Pri gz6t~3-y1%: 6@ syl ) - 3, 4-
<ﬁ|hyd ot hi eno[ 3 d]pyr|n1d|n- -yl ] benzoat e obtai ned
in yExanple 69, the title comppund was obtained as a
HiMAi te powder (80.0 ng, 73% . nelting point: 230-232C

15 Exanple 71 4-oxo-N-[(3-{[3-(1H1,2,4-triazol - 3-
By a method similar to that in Example 42 and using,

instead of ethyl 4-[({[4-oxo-2-({[(2-{[3~(1H-1,2,4-triazol~-
3—yl)propyl]oxy}pyridinm4»yl)methyl}amino}carbonyl)—3,4m
dihydrothieno (2, 3-d]pyrimidin-5-
ylimethyl}oxy)methyl]benzoate, ethyl 3~[4-oxo-2-({3-[2-(1H-
1,2,4-triazol-3-vloxy)ethoxylbenzyllcarbamoyl)-3,4-
dihydrothieno[2,3-d]pyrimidin-5-yllbenzoate obtained in
fxample 69, the title compound was obtained as a white
powder (80.0 mg, 73%).

melting point: 230-232°C

Example 71

4-oxo-N-{{3-{{3-(1H-1,2,4-triazcl-3-

yloxy)propyl]oxylphenyl)methyl]-3, 4-dihydroquinazoline-2-

carboxamide

/=N
HN
-
To a suspension of 4d-oxo-N-{({3-{(3-{[1-
(triphenylmethyl)~1H-1,2,4~triazol-3-
vlloxylpropyl)oxylphenyllimethyl) -3, 4~dihydroquinazoline-2-
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yl oxy) propyl ] oxy} phenyl ) net hyl ] - 3, 4- di hydr oqui nazol i ne
-2- carboxamde 0 H\-NHHN( \ NM O 20 To a
suspensi on of 4-oxo-N ({3-[(3-{[1-
(tripheny.l.methyl)--1H1,2,4-tr.i-azol - 3-
yI]oxy}propyl)oxy]phenyl}ne{@gl) 3, 4-di hydr oqui nazol i n
e-2 155 carboxam de obtai ned”in Reference Exanple 86
(0.285 g, 0.430 mmol) in acetonitrile (6 nL) were

rif r,0acetic T d
e Ry el PR TB0as” A ks hmy " ol 250 9
0. ﬁéﬁpmmaﬂdren an@tmmaUnba&néﬁwnB)swstera@de@t room

t erature .for 12 h The actio Leq
e B ACEd e riend bt cdad 87 BhiviRe 148, (o2 =L
0.9as mmwsbabhlm@@ﬁrﬂmmghmﬂ&u¢eetﬁﬁﬁ Ehékmimtgmeewashe
title conpound as a white ppmde{ (O 173
o 42"

stﬁﬁrﬁpna pgpﬁp.pﬁm? Tgé rea tion
miRt(13=Chker epheylthrA-axardd £ 3ré<ﬁ@céd"biegsérter, i azal +3e

regigkg) propyIpotydteni ) Hethyii e 82Ul of RYaF obRPEnSP2 937 e

thg] t@)frlbmc@%%%cp%rsb@(@mld@e CRbugbr QHNNal o/ Meh)OFf/
O By a nethod simlar to that in Exanple 71

meahdngsp@gnL15190 192°C
Exgmg§mchborophenyl)-4-oxo-N-({3-[(3-{[1-(triphenylnethy

5~ KH—¢n2040@mﬁ@@dl -3ydqoRy} pt opy [ Joxylipheryh ) imstayio)—3,-

yl86¥gpﬁ§ ﬁ@ﬁ? %heé%fﬂﬁ@%ﬁ?iFlg?agaQQQBQé%HEQ%o{2,3—
d]pyrimidlne Z-carboxamide
Cl
@]
w2 AT Y
‘kao/\/\o N\”/K\N S

By a method similar to that in Example 71 and using
5~ (3-chlorophenyl) —4-oxo-N- ({3-[{3-{{1-(triphenylmethyl} -
1H~1,2,4-triazol-3-yl]oxyipropyl)oxylphenylimethyl)-3,4~
dihydrothieno([2, 3~d]lpyrimidine-2-carboxzamide obtained in
Reference Example 87, the title compound was obtained as a
white powder (0.200 g, 97%).
melting point: 167~165°C
Example 73
5- (3-fluorophenyl)-4-oxo-N-[ (3-{[3-(1H-1,2,4~triazcl-3-

vloxy)propylloxylphenylimethyl]-3, 4-dihydrothieno[2, 3~

dlpyrimidine-2-carboxamide
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Ref erence Exanple 87, the title conmpound was obtai ned
as a 20 white powder (0.200 g, 970). nelting point:
167-169C Exanple 73
5-(3-fluorophenyl)-4-oxo-N-[(3-{[3-(1H1,2,4-triazol-3

yIoxy)pr_opyl]oxy}phenyl)ne%%?l]-3,4-dihydrothieno[2,3
- 25 d] pyrimdi.ne-2-carboxamde 156 F O HN~~ HHN O
N OBy a nethod simlar to that in Exagple 71 and

usi ng F
5 (3 fl uorophenyl) -4-oxo-N- ({3- [éS {

1H—1 ,4-triazol -3-y]oxy}pr ‘ phenyl } met hyl ) - 3,
drothleno[’ »]py@{WI Ax boxam de
Hr‘bbt ef ef e Ex \88 title conpound
aln d a$)a pale-ydl vvamder (0.155 g, 95%.
neltlng poi nt: 130-132C Exaggyple 74 10

5- (2 chl orophenyl .)-4-oxo-N-[ (3-{] 3- 1%#113 41trl -

3. By a method similar to that in kxamp uSLng
5- 3('3(1)%%%@%@113(%%)@1&@1&@? byt ]( 33{ fhdl hydbatemqu@[t&y&) -
pyrlnldlne 2 car boxam de O 2 N HN,* N N

1HS1 ,®, B)tratar?élihd’w}s]r mxfa}pr@pfhé@xwﬂmpE%aﬁﬁ|}@eiPYalr?u“3 a-
dl%? H eno yrlmldl??s [%3 ?anmlde obtained in

2,
or op eny 0XO0- 1- (Lri phenyl net hy
Reﬁprence Example 88 the title compcund was obtalined as a

pa}e yéi]o&rﬁé%é) (&!i@%y%Pr88¥ )oxy]phenyl}nethyl) 3,
meliting point: 130-~132°C

Example 74
5—(2—chlorophenyl)mé—oxo—N~[(3-{[3H(1H—1,2,4—triazol—3—
yvloxy)propylloxyiphenyl)methyl}i-3,4-dihydrothieno{2, 3~

dlpyrimidine-2-carboxamide

a0 O\/H i

By a method similar to that in Example 71 and using
5-(2-chlorophenyl)-4-oxo-N- ({3~-[(3-{[1l-(triphenylimethyl) -
1H-1,2,4-triazol-3~yl]oxylpropyl)oxylphenyllmethyl)-3,4-

dihydrothieno[2, 3-d)pyrimidine-2-carboxamide obtained in

Reference Example 89, the title compound was cbtained as a
pale-yellow powder (0.165 g, 26%).

melting point: 165-167°C

Example 75

5-(2-fluorophenyl)-4-oxo-N~{ (3-{[3-(1H-1,2,4~-triazol-3~
vloxy)propylloxylphenyl)methyl]~3,4~dihydrothieno{Z, 3~

dlpyrimidine-2-carboxamide
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di hydr ot hi eno[ 2, 3-d] pyri m di ne-2-car boxam de obt ai ned
in Reference Exanple 89, the title conpound was

obtai ned as a pale-yellow powder (0.165 g, 96% . 20
melting point: 165-167C Exanple 75
5-(2-fluorophenyl)-4-oxo-N-($3-{[3-(I.H1,2,4-tri.azol
-3-

yl oxy) propyl ] oxy} phenyl ) net hyl ] - 3, 4- di hydr ot hi eno[ 2, 3-
d] pyri m di ne- 2- car boxam de 157 O HN/-NHHNNON
S O By a method simlar to that/in ¥xanple 71 and
usi ng O
5 (2 fl uor ophenyl) - 4- oxo- N-({

HNlI—I—%}Z 4-tri azoII ] ogy} p opyl;;) oé)y] phenyl } met hyl ) - 3,
fydrothir-gno gi-ne-32- car boxam de
obt ained in Refer ence Ex npl e 90, the title conpound

was obtained as a pale-yellow powder (0.145 g, 979% .

nEltB?gaDQEEEodlggmlG%Q t%XQHEL? 0 Anple 71 and using
| uor oph eny ) - 4- oxo- N-[(3- [3 (1H-1 2, 4- trlazol-3

5- 42 fluorophenyl)-4-oxo-N-{{3-]{ —\trlphenylmethyl

e A N 5, PO

dilydBy ta iretcidd sidfigyarinodimat 2 + 0a Exarphéd@él chnd insichg n

R S Farpr, S apRaS 19 a- - N (13- FOBRP PR PRFpRBRFIRSChy 2

palg-yellow powder (0.145 g, 97%).

-1 (3 ’{/[ r(triphenyl net hy

melting point: 15%-161°C
Example 76
5~(4~-fluorophenyl)-4-ox0o~N~[{3~-{[3~(1H~1,2,4~triazol~3~

vioxy)propyl]loxyiphenyl)methyl]-3,4~dihydrothieno{2, 3~

dlpyrimidine~-2-carboxamide

/=N TR B
HN, //k AN N e
N” ™0 0 N TS

By a method similar to that in Example 71 and using
5-(4~-fluorophenyl}-4-oxo~N- ({3-[(3-{[1-(triphenylmethyl) -
1H-1,2,4-triazol~3~-ylloxylpropyl)oxylphenyl}methyl) -3, 4-
dihydrothieno[2, 3-d]pyrimidine~2-carboxamide obtained in
Reference Example 91, the title compound was cbtained as a
white powder (0.172 g, 97%).
melting point: 186-188°C
Example 77

-{[3"-({[{4~-0ox0c-3,4~-dihydroquinazolin-2~
yi)carbonyljaminolmethyl)biphenyli~4-yl]lsulfonyllvaline
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1H 1, 2, 4-triazol -3-yl ] oxy}propyl)oxy] phenyl } net hyl ) - 3,
4- dihydrothieno[z 3-d] pyri m di ne- 2- car boxam de
obtained in Reference Exanple 91, the title conpound
was obtained as a white powder (0.172 g, 97%. 20

mel ting point: 186-188C Exagple 77

N-{[3" -({{(4-o0x0-3, 4-di hydroqui nazol .i.n-2-

yl ) carbony] . ] am no} net hyl ) bi phenyl - 4-yl | ] sul fonyl } val
ne 158 O HNONN HNS/ O OOO H3C CH3 To a
suspensi on of nmethyl N-{[3" -({[(4-oxo-
di hydr oqui nazol i n-2-yl ) car bonyl ] am no)

4- yi]sul fonyl.}valinatexgbtai ned HN 2 Exanple
95 s (0.250 g, O0.456 in FHE (3 L) ol (3
m)-water (3 ) ged. _4NMNgu ot un
hy dP oxi sol 1. §0 mdl) at” room
te eraagre 3 e nixture was~stirred under

H i t 8 1.5 hr. The reaction mxture was

all owgd to.cool to roomtenperature, and 10
r adPedOunder reduced pressure, and the residue
wdsC diI@k@d with water. The nmixture was acidified
with 1IN hydrochloric acid, and partitioned betwe
ethyTOaéeﬁaﬁéeﬂéﬁ@ﬂw@ﬁéﬁﬁ“ﬂﬁicﬁgbhic (&Y éf ~RES~ @aﬁhed
i d . byl K [ Hate.-4-
B P R R A A vk
yiéwdlltﬂww}e}swd%w@m oi@wsm@iil ipeBefromnmet fgeap tvo °°

)‘,%% t he Ot : ngéjeﬁt(u)r? ou]'{rg &3"‘4}&5 gm@%‘?@% 1(0(32% Gwater
3 ml) was added 4N aqueous sodlum hydroxide sclution

(0.399 mL, 1.60 mmol) at room temperature, and the mixture
was stirred under heating at 80°C for 15 hr. The reaction
mixture was allowed to cocl to room temperature, and
concentrated under reduced pressure, and the residue was
diluted with water. The mixture was acidified with 1N
hydrochloric acid, and partitioned between ethyl acetate
and water. The organic layer was washed with saturated
brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was
crystallized from methanol to give the title compound as a
white powder (0.202 g, 83%).

melting point: 141-143°C

Exanple 78

- ({4~ ({1-{(hydroxyamino)carbonyl]-2-
methylpropyl}amino)sulfonylibiphenyl-3-yl}methyl)-4-oxo-

3,4-dihydroguinazoline-2-carboxamide



Exanple 78 20 N-({4'-[({!-[ (hydroxyam no) car bonyl ] - 2-
nmet hyl propyl } am i no) sul f onyl ] bi phenyl -3-yl }nethyl)-4-0
x0- 3, 4-di hydr _oqui nazol i ne- 2- car boxam de 159 O \ HN
~ HO\V 1 / NN/ HHO NSO HOO H3C CH3 A
suspension of N-{[3 -({[(4 3, 4-

di hydr oqui nazol i n- 2- yI)carb@%@l]anino}nethyi)biphenyl-
4- yl]sul fonyl)valine obtained in Exanple 77 (0.080 g,
0.150 s mml ), O-(trinethylsilyl)hydroxylam ne (0.055
m., 0.449 nmmol), O

1-[3- (di met hyl am no) propyl ] - 3-et hyl - cgrbodi . i m de
hydrochl ori de (0.086 g.Q.449 mol 1

hydr oxybenzotri azol e ¢ 19,40 DMF (5
m.) was stirred enperiat u Air. The
reactdon | o m g ed th Bt hy[™acet at e,

H@nd ively with 0.05N hydrochloric acid
oI 7dr ogencar bonat € sol ution, water and
saHur at gd vwne and dried over sodiumsulfate. The
sol ven evaporated wunder reduced pressure, and

t hd'atesi dirélanas crystallized is from nethanol -di et hy
ether to give the title conpound as a white powder
(0. 058sgsp@d % onnelft Nad [B6int{:[ 5PAESC 4 Exanpl e 79

dlBYé%Pqﬁﬁgg%%23y1)céﬁéonquo%flg%h¥€%?ﬁgggggk u%né%}l -

ylisulfonyl}valine obtained in Example 77 (0. 080 g, 0.150

she sudg

mmol), O-{trimethylsilyl)hydroxylamine (0.055 mL, 0.449
mmol), 1-{3~(dimethylamino)propyl]-3-ethyl-carbodiinide
hydrochloride (0.086 g, 0.449 mmol} and 1-
hydroxybenzotriazole (0.061 g, 0.449 mmol) in DMF (5 mkL)
was stirred at room temperature for 12 hr. The reaction
mixture was diluted with ethyl acetate, and washed
successively with 0.05N hydrochloric acid, aqueous sodium
hydrogencarbonate solution, water and saturated brine, and
dried over sodium sulfate. The solvent was evaporated
under reduced pressure, and the residue was crystallized
from methanol-diethyl ether to give the title compound as a
white powder (0.058 g, 71%).

melting point: 153-155°C

Example 79
N-{{3"-({[(5~-methyl-4-0ox0-3,4-dihydrothieno{2, 3~

dlpyrimidin-2-yl)carbonyl]aminolmethyl)biphenyl-4-
yl]lsulfonyljvaline
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20

yl]sul fonyl}valine 160 OCH3 HNH ONN HO NS O
,, = OO H3CCH3 By a nethod simlar to that in
Exanpl e 77 and using nethyl

N-{[3" -({[(5-nethyl-4-o0xo0-3, 4-di hydr ot hi eno[ 2, 3-

d] pyri m di n-2-yl ) car bonyl ] ajg@mo} met hyl ) bi phenyl -

yl ] sul fonyl }val i nate obtained in Reference Exanple 96,
the title conpound was obtai ned as a pal e-yell ow
powder (0.133 g, 52%. nelting point:. 154-156C
Exanple 80 10 N-({4'-{({!-[ (hydroxyanmiho) carbidgyl ] - 2-
nmet . hyl propyl } am no) sul f onyl ] bi phenyl -

et hyl - HN

4- oxo- 3, 4- di hydr ot hi ¢ dyri my di nej 2- cgr boxam de

0 \ HN H_@ ‘ S H X S

By nmet,hod s to that in npl 78 and usi ng

1s {[éj-({ hyl - 4- oxo- 3, 4¢¢li hydr ot hi eno[ 2, 3-
HG] pym . ) car. bonyl ] am no) net hyl ) bi phenyl -

yl)sulfoqiagyalfne obtained in Exanple 79, the title
3$ obt ai ned as a pal e-yel | ow powder (0.046

By a method similar to that in Example 77 and using
methyl N-{[3'~({{(5~methyl-4-0ox0-3,4~-dihydrothienoc{Z, 3-
dlpyrimidin-2-yl)carbonyl]lamino}methyl)biphenyl-4-
yllsulfonyllvalinate cobtained in Reference Example 96, the
title compound was obtained as a pale~yellow powder (0.133
g, 52%).

melting point: 154-156°C
Example 80

{4’ -[{({1-[ (hydroxyamino)carbonyl] -2~
methylpropyllamino}sulfonyl]lbiphenyl-3~yllmethyl)-5-methyl-

4-o0x0-3,4-dihydrothieno[2, 3-d]pyrimidine~2-carboxamide

O CHs
HN
(e oI
=
H
HO . N O
ﬁ fS\
0 0
HyC ™~ CHa

By a method similar to that in Example 78 and using
N-{[3"-({{(5~methyl~4~0x0~3,4-dihydrothieno([2, 3~
dlpyrimidin-2-vl)carbonyl]aminoimethyl)biphenyl-4-
vilsulfonyl}valine obtained in Example 79, the title
compound was obtained as a pale-vyellow powder (0.046 g,
61%) .
melting point: 162-164°C
Example 81




619 . 20 nmelting point: 162-164C Exanple 81 161

1-1(3-{[3-({[ (4-oxo0- 3, 4-di hydr oqui nazol i n- 2-

yl ) car bonyl ] am no} et hyl ) phenyl ] oxy} pr opyl )

sul fonyl ] pi perid ine-2-carboxylic acid OO /

CCS~~ONNOOO 5 By a nethéd sinmilar to that in

Exanpl e 77 and using ethyl

1-[(3-{[3-({[ (4-oxo0- 3, 4-di hydr oqui nazol i n- 2-
1—&K¥céﬁ80ﬁyl]dwbwakﬁbﬂhﬂ@hﬂﬂm@dqrmqéptDpy?)

| at e _obt ai

I HN

o B LN o 0 R 8 Fy PR R o e
ineb?abae&oaslacwhmbelpomder (0.332 g, 10 979 . nelting
p0|nt 204- 206C Exanple 82
N-[(33 {[3 ({2- [(hydroxyan1no)carbé%yl]plperldln | -
0 |

q Seihg
1- [Qg E%S ({[(4 oxo- 3, 4-di hyd oquﬂ%azolln 2-
yl)c nyl)an1no}nethyl)pheﬁyl]oxy}propyl)sulfonyl]p|

perigl, 20 fhoer2acarhoxyli ¢ a¢ %toqtﬁ' & 8

the]?¥t le conp oung was ootahne a mhlte pou%Ill g
ethipli2elg3- 78@? [(4-0ox0-3, 4~ dlnyd*oqulpazolln 2-
vl)carbonyllamino}methyl)phenyl]oxylpropyl)sulfonyl]piperid

n

ine~Z2-carboxylate obtained in Reference Example 100, the

title compound was obtained as a white powder (0.332 g,
e 97%).

melting point: 204-206°C

Example 82

N=-{ (3~{{3- ({2~ (hydroxyamino)carbonyllpiperidin-1-
ylisulfonyl)propyl]loxylphenyl)methyl]-4-oxo-3, 4~

i5 dihydroquinazoline—Z—carboxamide

NHOH

By a method similar to that in Example 78 and using
I-[(3-{[3-{{[(4~0%0-3,4-dihydroquinazolin~2~
yl)carbonyllamino}methyl)phenyl]oxy}propyl)sulfonyl]lpiperid

20 ine-Z-carboxylic acid cbtained in Example 81, the title
compound was obtained as a white powder (0.120 g, 78%).
melting point: 106-108°C
Example 83

[ (3-{[3-({[{5-methyl-4-0ox0-3,4-dihydrothieno[2, 3~

25  dlpyrimidin-2-
vl)carbonyllamino}methyl)phenyl]oxylpropyl)sulfonyl]lpiperid



n

mel ting point: 106-108C Exanpl e 83

1-1(3-{[3-({[ (5-net hyl - 4- oxo- 3, 4-di hydr. ot hi eno][ 2, 3-
25 d] pyrimdin-2

yl) carbonyl ] am no) net hyl ) phenyl . ] oxy} propyl ) sul fonyl ] p

iperid 162 ine-2-carboxyliteacid OOCH3 OH/ | HNH
CN, SONNS OO0 By anethod simlar to that in
Exanpl e 77 and using ethyl

ing-P8afb®x\ iS5 endtchyl - 4- oxo- 3, 4-di hydrot hieno[2,3- 5
d] pyri m din-2
yI)canonyI)anino)nethyl)phenyl)ox¥§prop%$£sulfonyl]pi
perid ine-2-carboxyl ate obtained ij;n Ref nce Exanpl e

title copposyund was obtaised as{ a yel | ow

er (®H170 g, ' £:\209- 211C
SO

poi
formyl (hy LoxJ

e 84 NA[4' - aniho) - 3-
t hylsbut yMsul ®ony phehyl 37y Nnret hy } - 4- oxo- 3, 4-
di hygf agui nazol i ne- 2-carboxamilde O O~H\ NN j | O

HOS OO 15 H3C CH3 To form Cacid (0.217 nL) was
added acetic anhydride (0.054 nL, 0.576 nnnl% at room
t enpRY agumethaddstné laixther &hat in Example 77 and using

ethyl 1-[{(3-{[3-{{[(5-methyl-4-0x0~-3,4~-dihydrothienc([2Z, 3~
dlipyrimidin-2Z-
viYcarbonyl]amino}methyl)phenyljoxylpropyl}sulfonyl]lpiperid
ine~2~-carboxylate obtained in Reference Examplile 101, the
title compound was obtained as a yellow powder (0.170 g,
66%) .

melting point: 209-211°C

Exanple 84

N-{[4"~({2~{formyl {(hydroxy)aminoci-3-
methyibutyllsulfonyl)biphenyl-3-yllmethyl}~4-oxo-3,4-

dihydroquinazoline~2-carboxamide

To formic acid (0.217 mL) was added acetic anhvydride
(0.054 mL, 0.576 mmol} at room temperature, and the mixture
was stirred at room temperature for 2 hxr. This solution
was added to a suspension of N-[(4’-{{2-(hydroxyamino)-3-
methylbutyllsulfonylibiphenyl-3-yl)methyl]-4-oxo-3,4-
dihydroguinazoline—-Z-carboxamide obtained in Reference

Example 107 {0.285 g, 0.430 mmol) and formic acid (2 mL} in
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25

was stirred at roomtenperature for 2 hr. This

solution was added to a suspension of

N-[ (4" -{[2-(hydroxyam no)-3 20

met hyl but yl ] sul f onyl } bi phenyl - 3-yl ) net hy. | ] - 4- oxo- 3, 4-

di hydr oqui nazol i ne- 2- car boxg/ de obt ai ned in Reference

Exanple 107 (0.285 g, 0.430 mml) and formc acid (2

m) in 163 THE (20 rrL) and the m xture was stirred

t 0 r re tion-gExture
Tﬁgaggcrg%z:énnggtg Sl d’er rrgédtl}%aesd J&ﬁeéﬁ%?eé@aﬂd t he
temestdueraasorpdr hﬁrl ed Tine p:reerracrmm vel HPLG ('G 8 SON

215L] QUD HAN 22P /v S |
CORAPRELE T PACK-Eo15 "O8E36 S8 S T30 Tm Koo mm) - rob e
pui@bﬂﬁed giyspirkbeadt awatver Hraant aﬁmg@\] D1APEQUD HANDLER,

32@;?;}@%3%%2%3:5:3 c %ril%grrlta%ip cﬁéé&gﬁc%@ﬁ“@' g Bci% s-s
ZMﬂﬁﬁQ/QQR;%ﬁlt“ﬂﬁ%fm@l Sgéloaasthﬁﬂedlﬂaﬁb& (Hanalnlng
rate: 10 25 m_/mn deteeélon vvaveleﬂg g n)ﬁl
0.¢kysraflppsaachicm Baad et Hys Lotk 4t &S dil 6PRYF LBtREr
clole by it Lk wd
e B B e e 2 e apes pi%és%ﬁsc@wgﬁgnpfé 85 15

wahbﬁ{éce@pﬁiﬁaa@@ﬂq&ﬁ&ﬂjﬁgﬁkﬂﬁJ} imgz: 10 min, flow rate:
LUt ¢ 53 YBOTREDY! hnd- 0xgsSads

23 m%b(y?r odu?ér?%atz(sﬁo |lg)gyé) epjg m de 0 % CH%SN N leea

frbm/ LH%—eShQ’l @c@tlas@@meﬁn@yé @uspéngpoﬁlaﬁ the title

COWBHWF‘b YA éﬂ?ﬂ%"%ﬁ?ﬁ%}%ﬁw B JPy fel g1 '4%8x%0- 3, 4-

medkRY.dr eauintazalsnerssogar boxam de obtai ned in Reference

Exanple 107 (0.100 g, 0.192 nmol) and acetic acid (2
Exgplen 89

N-{{4’~{{2~[acetyl (hydroxy)amino]-3~

methylbutyl}sulfonyl)biphenyl*B—yl]methyl}—4—oxo~3,4—

dihydroguinazoline-2-carboxamide

N 0!
HO
f7 A\
o O

HaC CHs

To a suspension of N-[ {4’ ~{[2-(hydroxyamino)-3-
methylbutyl]sulfonyl}biphenyl~3—yl)methyl]—4—oxo~3,4—
dihydroguinazoline-2-carboxamide obtained in Reference
Example 107 {0.100 g, 0.192 mmol) and acetic acid (2 mL) in
THF (20 mlL) was added acetic anhydride (0.018 mL, 0.192
mmol) at room temperature, and the mixture was stirred at
room temperature for 2 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was

crystallized from ELOH-ethyl acetate-diethyl ether-hexane
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THE (20 nlL) was added acetic anhydride (0.018 ni,
0.192 mol) at roomtenperature, and the m xture was
stirred at 25 roomtenperature for 2 hr. The reaction
m xture was concentrated under reduced pressure, and
the residue was crystallizgg, from Et O+ et hyl
acetate-diethyl. ether-hexane 164 to give the title
compound as a white powder (0.085 g, 79%. nelting
P o 1% 65 a white powder (0.085 g, 79%).
tohg Fé g? }QgglEggggﬁgﬁgl)(hydroxy)aﬁ1no]-S} S B
meh@ihglbukyt}s&ﬁﬁeﬂﬁ@fﬁlphenyl 3-yl ] nethyl}-4-o0x0-3,4
Ex dihygrg ui nazol i ne-2-carboxamde O HN ONH2 N\N N O
O H3C CH3 A suspension of
N-NE4 (41 {QEZ{éMydDC&y@mmy@ Chydroxy yaminol-3-

me{%yg¥ﬁgéﬁiabﬁﬁéfo |ne oxéﬁ1d% ?%?%édog§03344-
anpeﬁebqn@aaEmaﬁnleezm‘ér(tﬁaM&cge 0. 096 mmol ) and N, N-

di i sopropyl et hyl am ne (0.017 nL, 0.096 mmol) in THE
(10 m) was added dropwise to a suspensi o® of

tri phosgene (0.0094 g, 0.032 nmol) in THE|2 nl) at
0C, and the m xture was is.stirred at rooprt 2

for 2 hr. 28% Aqueous aff
was added thereto, and
©qom thdfger at ur g
cgﬁFéntrated u

mas crystallizg

resi due
ve the title 20

pres ur e,
EtOHwater to

un q powder (0.045 g, 83% . nelting
H9o| nt:] 193-£95C
0O O
HsC CH;

A suspension of N-[(4’-{[2-(hydroxyamino) -3~
methylbutyl)sulfonylibiphenyl-3-yl)methyl]-4-oxo-3,4-
dihydroguinazoline-2-carboxamide obtained in Reference
Example 107 (0.050 ¢, 0.096 mmol) and N,N-
diisopropylethylamine (0.017 mL, 0.096 mmol) in THF (10 mL)
was added dropwise to a suspension of triphosgene (0.00%4 g,
0.032 mmol) in THF (2 mL) at 0°C, and the mixture was
stirred at room temperature for 2 hr. 28% Agueous ammonia
(0.065 mlL, 0.960 mmol) was added thereto, and the mixture
was stirred at room temperature for 2 hr. The reaction
mixture was concentrated under reduced pressure, and the
residue was crystallized from EtOH-water to give the title
compound as a white powder (0.045 g, 83%).
melting point: 183-195°C
Example 87
4“oxo—N—{[4’—({[(5~oxo—4,S—dihydroélH—l,2,4ﬂtriazol—3—

yl)methyl]sulfonyl}methyl)biphenyl-3-yllmethyl}-3,4-

dihydroguinazoline-2-~carboxamide
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Exanpl e 87
4-oxo-N-{[4'-({[(5-oxo-4,5-dihydro-lFLl 2,4-t
yl ) met hyl ] sul f onyl } net hyl ) bi phenyl - 3-yl th

di hydr oqui nazol i ne- 2-carboxanm de 165 O HN HNN N O
" NON O- SO HA solutiggsof

5-{({[ 3" - (am nonet hyl ) bi phenyl -

yl'] met hyl } sul fonyl ) net hyl ] - 2, 4-di hydro-3H1, 2,4-triazo
| -3- one obtained in Reference Exanple 111 (O 060 g,

0. 167 s ethyl

accordlng to the methods deg bed in Jouypal Of
Organic Chem stry (1978), H), 4485-7 and t
ﬁﬁ% 0.112 Qy| arfiine (%389
QBE?@ I)CLP T ; 1) st|Nred 2
fonl 24 gacti on m xture s diluted
mnthNef%yL,a ghed with O 1N hydrochloric

aci dHand saturated brine, and dried over sodium
sul fate. The sol vent was evaporated under reduced
presﬁuseluamdntbé Besidqe’wasﬂmfwﬁm@iﬁyzedlﬁheﬁy1—A—

o A e O e

ond_4bt2476d Eﬁmﬂﬂﬁééﬁhce nxanple 111 (0.060 g, 0.16 7 mmol) ,
S-EE hyl - 4- 0X0- N-{[4 - ( S- oxo- 4, 5- d|h dro-1H 1,2
etRyilaZoPx8yr n&WCﬂ%‘i o%‘iflrl}lﬁ%%&m)fﬁﬁﬁ @ﬁYILaﬁeyIO]Dd@tWed

ac¥b}did8 to the methods described in Journal of Organic
3, 4- di hydr ot hi eno[ 2, 3-d] pyri m di ne-2- car boxam de 0 CH3
Chgmlstry (1978), 43¢ 23) 485-7 and the like (0.024 g,
0.112 mmeol) and triethylamine (0.389 mL, 1.12 mmecl} in EtOH
{3 mL)~-DMA (3 ml) was stirred at 90° for 24 hr. The
reaction mixture was diluted with ethyl acetate, washed
with 0.1N hydrochloric acid and saturated brine, and dried
over sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was crystallized from
EtOH-diethyl ether to give the title compound as a pale-
yvellow powder (0.032 g, 55%).
nelting point: 245-247°C
Example 88
S-methyl-4~oxo-N-{{4'-{{[(5-oxo~4,5~-dihydro-1H~1,2, 4~
triazol-3-yl)methyl]sulfonylimethyl)biphenyl-3-yl]lmethyl}-

3,4-dihydrothieno[2, 3-dlpyrimidine~2~carboxamide

C)=j< ,l\\/f 4

By a method similar to that in Example 87 and using
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HN- NOO\\ I NNI 1~40-0~NSOH By a

nmethod simlar to that in Exanple 87 and using 166

5-[({[ 3" - (am nomet hyl ) bi phenyl | - 4-

yl'] met hyl } sul fonyl ) net hyl ] - 2, 4-di hydro-3H-1, 2, 4-triazo

| -3- one obtalned in Refere@gg Exanple 11l and et hyl

5- net hyl - 4- oxo- 3,

4- d|hydroth|eno[2 3-d] pyri m di ne-2-carboxyl ate s

- ne: s it bhpds described in
> 3238246 aﬁ%ﬁﬁ%%%ﬁ?%:ﬁégﬁéﬂgjt?tle conpound was
ylbmﬁahwédS&dﬁpqxﬂkmegnylkw@p@mﬂehyégoggﬁ ~§s 234y riazol-3-

1 / 1 thyl S-methyl-4-
%%EC%P%E% ﬁa?%a4 0XO0- %%?ﬂgi@(?? 598%0e4 dlhyr/ﬂléizro-y
oxbkb é~dihydrothieno[2, 3~d] pyrlmldlne 2= carboxylate
2.4-triazol t.h sulf hyl b| h I
Ob“?fﬁ??h ?}9§qf(ﬁ/%éﬁ% |eno 8 n§%|§1 |n§ §%¥§F%§E6
anancéde I1ikg @h&NﬂlﬁM@h;ﬁbuhﬂSwa@ASb@a@nNd Hs Bypmle-
thod simlar to that anple 87 and using 1s
yeg‘fm PSSCam Horfethyd 1) bﬂ:ﬁ eny! -

meykkg%t@ﬂjﬁﬁﬂfgﬁgd?f@%ﬁyl] 2, 4- dlhydro 3H1,2,4-triazo
|- 3- one obtained in Reference Exanple 111 and et hyl

Exgmpie 8

5- thommﬁﬂénﬁ axQ: 3. 4=l hydr ot i Q@Ob%o3ﬂdlspsarllwd¥dle1 H-
- 2- carboxyl at'e obtalned in Reference Exanmpl e 73, the
iI,iédFé&riazol-3- yl)methyl]Sulfonyl}methyl)blphenyi 3-

yllmethyl}-3, 4~dihydrothieno (2, 3-d])pyrimidine-2-carboxanide

Ci

HN
H - |
HN - NW)\N
0

o= /l\w/s

By a method similar to that in Example 87 and using
5-[({[3"-(aminomethyl)biphenyl~4-
yvlimethyllsulfonyl)methyli-2,4-dihydro-3H-1,2,4~-triazol-3~
one obtained in Reference EBExanmple 111 and ethyl 5-(3-
chlerophenyl)-4-oxo-3, 4-dihydrothieno{2,3-d]pyrimidine-2-
carboxylate cbtained in Reference Example 73, the title
compound was obtained as a pale-yellow powder (0.067 g,
45%) .
melting point: 276-278°C
Example 50
N-[(3-{4~-[(2,5~-dioxoimidazolidin-4-yl)acetyl]piperazin-1-

vilphenyl)methyl]-4-ox0-3,4-dihydroguinazoline-2-

carboxamide



20 compound was obtai ned as a pal e-yel | ow powder
(0.067 g, 45%. nelting point: 276-278C Exanple 90
N-[(3-{4-[(2, 5-di oxoi mi dazolidi.n-4-yl)acetyl] pi perazi
n-1- 25
yl)phenyl.)nethyl]-4-oxo-3,ﬁnghydroquinazoline-2-
carboxam de 167 O HHN N N oNO HN ~ ,( NHO
0 A suspension of 4-oxo-N-[(3-piperazin-|-

yl phenyl ) et hyl ] - 3, 4- di hydr oqui nazol i ne- 2- car boxam de
di hydrochl ori de obtained in Refer®nce Exanple 116
(0.109 g, 5 0.250 mmol),

(2, 5- di oxoi m dazol j-dhq (0.047 g,
I

0.300 mol ), 1-[3- thyHanlno)pd‘ -3-et hyl -

carbod||n1dgfhy& o| N0 f&iﬁﬁN ~@~500 nmol ) and

10 hydr oxybenzotri azole (0.068 g, 0.500 mmol) in DW

( Nstirred at Hmmﬂmmmauuefm 1 hr.

HNri efhyl dmne 10 (0.139 nL, 1.00 mmmol) was added

t MHo, agand the m xture was stirred at room
nperature for 12 hr. The reaction mxture was
ncentrated under reduced pressure, and the residue

was purified by preparative HPLC (G LSON 215L1 QUD
HAND&ERJSBQQPMWP CEVAVPS<TS6, | SHIFSRO® TCAPCELL PACK

G4 IR, R 090, L B

diagﬂdbbadetamdnaﬂua1dqdwﬁm1m@ﬁgrﬁmiébanmp&@réééetQ}109 g,
i.d r.adi |st|IIe
O‘aépeﬁﬁﬁgéfon |I é&fﬁbbdl?lneyliacetlc prag (0.047
1

g,ratenp0 mmol), 1- {dlmethylamlno)oropyl] -3-ethyl~

carbodiimide hydrochlorlde (0.096 g, 0.500 mmol) and i-
hydroxybenzotriazole (0.068 g, 0.500 mmol) in DMF (5 miL)
was stirred at room temperature for 1 hr. Triethylamine
(0.139 mL, 1.00 mmol) was added thereto, and the mixture
was stirred at room temperature for 12 hr. The reaction
mixture was concentrated under reduced pressure, and the
residue was purified by preparative HPLC (GILSON Z15LIQUD
HANDLER, 322PUMP, UV/VIS-156, SHISEIDO CAPCELL PACK C-18
UG120 S-5 (20 mm¢ X50 mm), mobile phase: distilled water
{containing 0.1% trifluorcacetic acid)/acetonitrile
(containing 0.1% trifluoroacetic acid), gradient: distilled
water/acetonitrile=%0/10—0/100, time: 10 min, flow rate:
25 mL/min, detection wavelength: 220 nm), and crystallized
from methanol-diethyl ether to give the title compound as a
pale-yellow powder (0.078 g, 62%).

melting point: 280-282°C

Example 91
A-oxo-N-[{3~{4~[{(5-0ox0o-4,5-dihydro-1H-1,2,4-triazol -3~

yil)acetyl]piperazin-1l-yl}phenyl)methyl]~-3,4-

dihydreguinazeoline-2-carboxamide
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25 nL/mn, detection wavel ength: 220 nn), and
crystallized 20 from net hanol -di ethyl ether to give
the title conmpound as a pal e-yellow powder (0.078 g,
62% . nelting point: 280-2_82C Exanple 91
4-0x0-N-[(3-{4-[(5-0x0-4,5-dshydro-1H1, 2, 4-tri azol - 3-
25 yl)acetyl ] piperazin-I|-yl}phenyl)nethyl]-3,4-

di hydr oqui nazol i ne- 2-carboxam de 168 O NHN!~O H N
NNNOH\NNOBy a nethod simlar 5o that in Exanple
90 and using

4- oxo- N-[ ( 3- pi per azi n:
di hydr oqui nazol i ne- 3

obtained s in fereg anmpl e af

(5- oxo- 4, 5- diffiydrm- | , 274~ thfazol- acetic acid

obt Hi ned accqgrding to the nethods described in

Au Nhﬁkfannd of Chem stry, 1979, 32, 161-165
05% tHe Iike

, the title conmpound was obtained as a
patre= Pel | o powder (0.077 g, 63%. 10 nelting point:
311-313C Exanple 92
4- ox®y Na [ 108t hdd[ 65maxex2 t5- dittyyidrio: | By bz ob0 3and using

_yl)acetyl] pi.perazi.n-1-yl) phen met -3, 4-
‘ éﬁ%ygré gi%éfﬁﬁ%&éfb}% r oi%%ggim%LH%klN§N?N Nr O O
dibydkohliihh zHNHNE -R -carboxamide dihydrochloride obtained

in Reference Example 116 and (5-oxo-4,5-dihydro-1H~-1,2,4-

-yl phenyl ) npt
box§gidé”ﬂihys

triazol-3~yl)acetic acid obtained according tco the methods
descriped in Australian Journal of Chemistry, 1979, 32,
161-165 and the like, the title compound was obtained as a
pale-yellow powder (0.077 g, ©3%).

melting point: 311-313°C

Example 92

4-0x0-N~[(3-{4~[(5-0x0~2,5-dihydro-1H~-pyrazol-3-
yvlyacetyllpiperazin-1l-yliphenyl)methyl]=-3,4-

dihydroguinazoline-Z2-carboxamide

bn-NH O

By a method similar to that in Example %0 and using
4-ox0o-N~[ (3~piperazin-l-ylphenyl)methyl]-3,4-
dihydroguinazoline-2-carboxamide dihydrochloride obtained
in Reference Example 116 and (5-oxo-2,5-dihydro-1lH-pyrazoi-
3-yl)acetic acid obtained in Reference Example 118, the
title compound was obtained as a pale-yellow powder (0.040

g, 33%).
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By a nethod simlar to that in Exanple 90 and using
4- oxo- N-[ ( 3- pi perazi n-1-yl phenyl ) net hyl | - 3, 4-
di hydr oqui nazol i ne- 2- car boxam de di hydrochl ori de
obtained in Reference Exanple 116 and
(5-o0xo0-2, 5-di hydro-| H pyrazptqg 20 3-yl)acetic acid
obtai ned in Reference Exanple 118, the title conpound
was obtai ned as a pal e-yel |l ow powder (0.040 g, 33%.
meilfé% Un'n@_g AQisnt:g bB3- 185C Exanpl e 93
N- % 4- (1H i m dazol - 4-yl acetyl ) pi perazin-| -
ExgmppRedyl } met hyl ) - 4- oxo- 3, 4- di hydr oqui nazoline-2 s
_ bexa e [ roacet LI NNO
N ?ﬁﬁl?llqhgo”%é§{i§§} By aéﬁ%?ﬂ%b i?%%%%%&?ghthat in
yiExaaplé 196 tand ! mﬂjgyo 3,4-dihydroguinazoline-2-
( | henyl ) net hyl ] - 3, 4-
Ca§b§§§P%8%|%§§8ﬁ$%e car'%ﬁan1de di hydrochl ori de
obtai ned 10 in Reference Exanple 416 and
1H i m dazol -4-yl acetic acid hydrichlorlde the title
conpound was obtainegd_as a pabi S w.powder (0.093
g, 79% . nelting p . e 94 15
4-oxo- N- ({3-[A: (! : hi perazin-]. -
yl 1 phenyl } ngt hyN) - 3°Z- di tydr Ui nbiZol THe- 2- car boxani de
O HN N\/] 0

X
HN

=N O CF;COOH
By a method similar to that in Example 90 and using

4~oxo-N-{ (3-piperazin-l-yiphenyl)methyl]-3,4~
dihydroquinazoline-2-carboxamide dihydrochloride obtained
in Reference Example 116 and 1H-imidazol-4-ylacetic acid
hydrochloride, the title compound was obtained as a pale-
vellow powder {(0.093 g, 79%).
melting point: 202-204°C
Example 94
4-oxo-N~({3-[4-(1H-tetrazol-5~ylacetyl)piperazin-1-

vilphenyl}methyl) -3, 4-dihydrogquinazoline-2-carboxamide

O

HN

N N
i

(3

N - N 0

ZT
/

By a method similar to that in Example 90 and using
4-oxo-N~{ (3-piperazin-li-ylphenyl)methyl]-3, 4~

dihydroquinazeline~2-carboxamide dihydrochloride obtained
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NH~NN (NJ ON~NNOBy a nethod simlar to that
in Exanpl e 90 and usi ng

4- oxo- N-[ ( 3- pi perazi n-1-yl phenyl )nmethyl ]-3, 4- 20

di hydr oqui nazol i ne- 2- car boxam de di hydrochl ori de
obtained 170 in Reference Exanple 116 and
1Htetrazo].-5-ylacetic acid, the title conpound was
obt ai ned as a pal e- yeIIOM/pomder (0.038 g, 32a).

:LnnE g ?%[n%%' 'Hxan%ﬁ% d1§h56cda‘r'15d E”Xﬁnpé?fggo] 5-ylacetic acid,

0XO- oqui . nazol i n-2-
thylﬁaaﬂbomwﬂpnnmm}nﬁtmwgqﬁmﬂglépi@epaiEﬂgeﬁiearb@wmax
Da&%% - (5r.am no-1, 3, 4-thiadi azol -2-yl) 0 \ HNI \ H
: N -< jJ~S~NJ N- N Oio A suspension of
me4+0%0- Ni(r3-:piiper-azdgvcl - yl phenyl )methy. 1 ]-3,

4-dihy rqu|nazoI|ne 2- car boxam de di hydrochl ori de
EX = in Reference Exanple 116 (0.100 g, 0.229

4- r[ﬂzvl ) rand- N N-Hi 4 -sointppyd i hyk asi pe-£0. 120 L, 0.688
in nitromethane (10 nl)_ was added dropmnse t

v1i 5o gl%”t}ildrii“@f“‘ft}rﬂi%@éjg)eﬁ’%efwl bRArgragipgot nﬁﬁﬁf}?otﬁloa“d

5-MELEQIRIANG: (2 iilladla A0 —gngh f he i xture vas stirred
roon1tenperature for 2 hr. A suspension of

5 am no-1, 3,4- thiadiazol-2-thiol (0.061 g, O0.458
mol ) and N, N

S S N
N~ T
N-N O

A suspension of 4-oxo-N-[(3-piperazin-1-
vliphenyl)methyl]-3,4-dihydroquinazoline~2-carboxamide
dihydrochloride obtained in Reference Example 116 (0.100 g,
0.22% mmol) and N,N-diisopropylethylamine {0.120 mL, 0.088
mmol) in nitromethane (10 mL) was added dropwise to a
solution of triphosgene (0.024 g, 0.080 mmol) in
nitromethane (2 nlL) at 0°C, and the mixture was stirred at
room temperature for 2 hr. A suspensiocn of 5-amino-1,3,4-
thiadiazol-2-thiol {0.061 g, 0.458 mmol) and N,N-
diisopropylethylamine (0.040 mL, 0.229 mmel) in
nitromethane (5 mlL) was added to this mixture at roon
temperature, and the mixture was stirred at room
temperature for 4 hr, and then at 50°C for 2 hr. The
reaction mixture was concentrated under reduced presgsure,
and water was added to the residue. The precipitated solid
was collected by filtration, and washed with water, a mixed
solution of dimethyl sulfexide-methanol (1:1(v/v)) and
methanol to give the title compound as a white powder

{(G.066 g, 5b%).
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di i sopropyl et hyl am ne (0.040 niL, 0.229 nmol) in 20
nitromet hane (5 nL) was added to this mxture at room
tenperature, and the m xture was stirred at room
tenperature for 4 hr, and then at 50C for 2 hr. The
reaction m xture was concentrated under reduced
pressure, and water was added to the residue. The
precipitated solid 25 was collected by filtration, and
d . o xed solution of dinethyl
me\sﬁﬁﬁpg‘xip ét”#er%té%glﬂ?lwl(wv)) and nethanol to give
Exgne le I% conpound as a white powder (0.066 g, 55% .

71 | td t appl e 96
N- h{[4‘ ESES (etﬂﬁ o‘il‘%‘gﬁﬂfg?ﬁg-
Lrupmmhﬂmaﬁﬂﬁﬂhpmnmmuﬁthﬁ5yyi@mxybbpbhemyk33yyﬂPﬁébh}ﬂ— -
- 0 d|h | ollne can oxam de r CH3
OX% %’\ %gﬁﬁqﬁﬁqﬁﬁ (Eﬁ Cfiﬁpgf s%spen5|on of
N—[(4' hydroxyblphenyl yI)nethy.]-
4- 0xo- 3, 4-di [ [
Ref er ence
5- br onp- 5-

2/ 3 3 l'ike (O. g, 0.269 mmol ) and

pot assyu arvonate (0.186 g, 1.34 nmol) in DMF (5
N stirred at roomtenperature for 5 hr. The

reactidh m xture was diluted with ethyl 1s acetate,

washed with water and saturated brine, and dried
A suspension of N-[ (4’ ~hydroxybiphenyl-3-yl)methyl]-

4~0x0-3,4-dihydrogquinazoline-2-carboxamide obtained in
Reference Example 119 (0.100 g, 0.269 mmol), 5-bromo-5-[2-
(ethyloxy)ethyl]pyrimidine~2,4,6(1H, 34, 5H)-trione obtained
according to the methods described in WO02/34726 and the
like (0.075 g, 0.269 mmol) and potassium carbonate (0.186 g,
1.34 mmcl) in DMF (5 mL) was stirred at room temperature
for 5 hr. The reaction mixture was diluted with ethyl
acetate, washed with water and saturated brine, and dried
over sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was crystallized from
ethyl acetate-~IPE to give the title compound as a white
powder (0.078 g, 51%).

melting point: 163-165°C

Example 97
5-methyl-4-0oxo-N-[3-(3-{ {5~ (trifluoromethyl)-1H-1,2, 4~

triazol-3-yllthio}propoxy)benzyl]-3,4-dihydrothieno{2,3-

dlpyrimidine-Z-carboxamide
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over sodium sulfate. The sol vent was evaporated under
reduced pressure, and the residue was crystallized
from ethyl acetate-IPE to give the title conpound as
a white powder (0.078 g, 51% . 20 nelting point:
163-165C Exanple 97 172

5-nmet hyl - 4-oxo-N-[3-(3-{[5-(trifluoronethyl)-1H 1, 2, 4-
triazol -3-yl]thio}propoxy)benzyl]-3, 4-di hydr ot hi eno] 2,
3-F d]goyri mi di ne- 2- carboxamide 172 F F F OCH3 HN |
N H NS-~\ONG6 0 A solution of ethyl o
5-Tet hyl - 4- oxo- 3, 4- di hydr ot hi eno[ 2,

3-d\pyri m di ne- 2- car boxyl at e_obt ai ned accor
t he/metipod described in USA05%656 (150 ngy

Tl

mnpl)éti;FS-(S-{[S-(trifI ithyI)HlH-l
triaz 3- yl JA.hi o} propoxy ] met hanam
hydwbchlon$6££\Bbfgﬁha- i N Ref er ence

N
(243.80 ng, 0.661 mml) and triethylanine (0.263 nL,
1.889 mol) in a m xed solvent of EtOH(10 ni)-DVA (2
L) %as itirred at 90C for 3 days. 10 The sol vent was
evapor 8P el tdRber fr E3hded YFreddure; 4w~ vty
diaﬁa&@ttmw% @N - dydrechl @éL@-@gkgo%ﬁist@dgsgaﬁﬁed
the residue. The organic |ayer was washed with 1IN
ACRPAFSERI 1A Ehgcing tamF steerhteadbinn@sS4@predsoves0 mg,

OB FTed by 1 prenar a1 ve HPLC (T ek 18 e0b

Er HARPILER - Y32 2PUINP, b 19w od 18- pHS6Y 1 Bk SR DO CAPCER L rBAGK oride
oo AR A AT AR, PO BRI 61 )
and triethylamine (0.263 mL, 1.889 mmol) in a mixed solvent
of EtOH (10 mL)-DMA (2 mL) was stirred at 90°C for 3 days.
The solvent was evaporated under reduced pressure, and
ethyl acetate-THF and 1N hydrochloric acid were added to
the residue. The organic layer was washed with 1IN
hydrochloric acid and saturated brine, dried over sodium
sulfate, and concentrated. The residue was purified by
preparative HPLC (GILSON 215LTQUD HANDLER, 322PUMP, UV/VIS-
156, SHISEIDO CAPCELL PACK C-18 UG120 S-5 (20 mm¢ X50 mm),
mobile phase: distilled water (containing 0.1%
trifluorcacetic acid)/acetonitrile (containing 0.1%
triflucroacetic acid}, gradient: distilled
water/acetonitrile=95/5-+0/100, time: 10 min, flow rate: 25
mL/min, detection wavelength: 220 nm), and crystallized
from EtOH to give the title compound as a white powder
(83.8 mg, 25%).

melting point: 170-172°C

Example 98

4= [3-({[(5-methyl-4-ox0-3, 4~dihydrothienc|2,3~d]pyrimidin-

2-yl)carbonyl]aminolmethyl)phenoxy]butanoic acid
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trifluoroacetic acid)/acetonitrile (containing 0.1%
trifluoroacetic acid), gradient: distilled 20

wat er/ acetonitril e=95/5-->0/100, tinme: 10 mn, flow
rate: 25 nL/mn, detection wavel ength: 220 nm, and
crystallized fromEtOH to give the title conmpound as
a white powder (83.8 ng, 25% . nelting point:
170-172C 25 Exanple 98
4-[3-({[(5 nmet hyl - 4- oxo- 3, 4-
i din- 2-yl)carbonyl]am no}nejhyl)
173 O CH3 HN-HQ O N N a method simlar to
that in Exanp 2 an@{u l' ead of ethyl

H@ﬂw{$47m“?. ﬁ ,%Wriazm
3-yll) propyl oxy}pyrldln- -yl'Y'met hyl ] am no} car bonyl ) - 3,
4 © di hydr ot hi eno[ 2, 3- d]Qpyri m di n- 5-

| } et hyl } oxy) met hyl ] benzoat e, et hyl
Z %3B({%(%eﬁ%%ﬁyﬁlél ar to that 18/Example 42 and using,

m%@aé %fd'emh%‘)%m [e(nof%@&cﬂ PYFIMELpr2: (1 4-triazol-

| ) car bonyl ] am no} net phenoxy utanoate obfalne In
3-Réb erepye | Bxanplve iRin- %+mﬁXm¢¢@ybbﬂpgumﬁcaaéoobﬁarﬁed—

e

yl5mﬂEhhyBONy0®eﬁbﬂKEbanﬁd@ﬁejFbﬂth44ftBa20H{3 methyl-4-
I anOX: benz ) Xx0- 3, 4-di hydr ot hi eno[ 2, 3-
OXézés)jcl]h %L% R e %%tdb“c%e /\ N HN HN N

yl)carbonyl]amlno}methyl)phenoxy}butanoate obtained in

i hydrot hi eno[ 2, 3-d] pyr.im
noxy] but anoi ¢ aci d

Reference Example 122, the title compound was obtained as a
white powder (465.7 mg, 91%).

melting point: 179-181°C

Example %89

5-methyl-N~{(3-{3-{(5-methyl-1#H-1,2,4~-triazol-3-

yvl)thio]propoxylbenzyl)-4-cxo~3,4~dihydrothienc[2, 3~

dlpyrimidine-2—-carboxamide

Hzo}\/\ e~ /@\/ %J\/(S

By a method similar to that in Example 97 and using,
instead of 1-[3-{3-{{5-{(trifluoromethyl)-1H-1,2,4-triazol-
3-yl]thio}propoxy)phenyl lmethanamine hydrochlioride, 1-(3-
{3~[(5-methyl-1H-1,2,4~triazol-3-
yi)thiclprepoxylphenylimethanamnine hydrochloride obtained
in Reference Example 124, the title compound was obtained
as a white powder {31.2 mg, 11%).
melting point: 170-171°C
Example 100
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NSp \ NS OBy a nethod simlar to that in Exanple 97

and using, instead of

1-[3-(3-{[5-(trifluoronethyl)-1H 1, 2, 4-tri azol -

3-yl ]t hio}propoxy)phenyl ] net hanam ne hydr ochl ori de,

1-(3- 20 {3-[(S-nethyl-1H 1124 4-triazol -3

yl ) t hi o] propoxy} phenyl ) net hanam ne hydr ochl ori de

obtained in Reference Exanple 124, the title conpound
N-vwds [ ﬁbﬂéﬁﬁewldaiaiﬂMﬂﬁk3Hﬂh@hﬂyxﬁﬂnﬂyhg*5im@&hyl A—0XO-

n i nt C. 25
3 RSB et o A Sh e Deroyr T F e eyl - 4- 0
x0- 3, 4-di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2- carhoxam de 0O
CH3 HNN NNONS By a nmethod simlar to rhat in CHj
Exanpl e 97 and using, 5 instead of

anani ne hy
opoxyHphenyl

3-yl ]thio}propoxy) phen
1-{3- [3- (1H—iwida;o|\_

ai ned S
ﬂ%?LeN conp nd wa® obt al as~a whi
68% . o0 nelting point: 222-225CiExanple 101
yl-4-0oxo-N-{3-[3-(IH1,2,4-triagpl-I-
yI)propoxy]benzyl}-3,4-dihydrothieno[2,3-d]pyrinidine-
2- &y boxaatdedOsCH31laENIN tNa® NrSExample 97 and using,

instead of 1-[3-{(3-{[5-{trifluoromethyl)-1H-1,2,4-triazol-

3-yl]lthicolpropoxy)phenyl]methanamine hydrochloride, 1-{3-
[3-({1H-imidazol~1l-yl)propoxy]phenyl Jmethanamine
hydrechleoride cobtained in Reference Example 126, the title
compound was obtained as a white powder {186.6 mg, 68%).
melting point: 222-225°C

Example 101

S5-methyl-4-oxo-N-{3-[3-(1H-1,2,4-triazol-1-

vl)propoxylbenzyl}-3,4-dihydrothieno[2, 3-dlpyrimidine-2-

carboxamide

S

\/N
By a method similar to that in Example 97 and using,
instead of 1-[3-(3~{[5-{(trifluoromethyl)-1H-1,2,4-triazol-
3-yllthio}propoxy)phenyllmethanamine hydrochloride, 1-{3-
[3-(1H-1,2,4~triazol-1-yl)propoxylphenyl}methanamine
hydrochloride obtained in Reference Example 128, the title
compound was cbtained as a white powder {(177.7 mg, 59%) .

melting point: 180-182°C



10

15

N O 15 By a nethod simlar to that in Exanple 97
sing, instead of
(3-{[5-(trifluoromethyl)-1H1,2,4-triazol -
th|o}propoxy)phenyl]nethananlne hydr ochl ori de,

u

]
1-{3-
[3-(1H1, 2,4-triazol. -I-yI)propoxy]phenyl}nethanan1ne
20 hydrochl ori de obtained in Reference Exanpl e 128,
ExhRB1ki tlhe conmpound was obtai ned as a white powder
77 1g, 59% . nelting 0|nt: ].80-182C 175

N i
and
1-[3-
3-vyl

{

5- Exghppglr@zyl 4-0xo-N-{3-12-(1H-1,2,4-triazol-3~
N- 4~1 .
R S R i 43%%%%%. P PR ST

caeb@xamaﬁboxan1de O HN H N~ON-~NS HN'-N O By a
nmethod simlar to that in Exanple 22, and using
i nstead of ethyl
4- 0x0- 3, 4- di hydr o- 2- qui nazol i necar boxyl at e,
5- bi phenyl - 4-yl - oxo- 3, 4- di hydr ot hi eno[ 2, 3-
d] pyri m di ne- 2- carboxyl ate obtai ned in Referente
Exanpl e 10 136 and using, instead of
1-[2-({3-[1-(triphenylmethyl)-11-1-
1,2,4-triazol -3-yl]propyl }oxy) pyridin- 4 yI
e, 1- {3-[(2-{[1-(triphenylnmethyl)-1 , 2,
yl ] oxy} et hyl ) oxy] phenyl } net hanam ne @
Ref erence Exanple 32, the title co [ as obt ai ned
as a white 15 powge ] e [
185-187C Exanpl e

;e

HN- N O

By a method similar to that in Example 22, and using,
instead of ethyl 4-oxo-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 5-biphenyl-4-yl-oxo-3,4-dihydrothieno([2,3-
dlpyrimidine-2-carboxylate obtained in Reference Example
136 and using, instead of 1-[2-({3-[1-(triphenylmethyl)-1H~-
1,2,4-triazol-3-yl]lpropylloxy)pyridin-4-yllmethaneanine, 1-

3-[(2-{[1-(triphenylmethyl)-1H-1,2,4-triazol—-3~
yvljoxylethyl)oxylphenylimethanamine obtained in Reference
Example 32, the title compound was obtained as a white
powder (155.4 mg, 85%).
mnelting point: 185-187°C
Example 103 '

S5-methyl-4-oxo-N-{3-[3~{1lH-pyrazol-l-yllpropoxylbenzyl}-
3,4-cdihydrothieno[2,3~d]pyrimidine~2-carboxamide



10

15

20

5- net hyl - 4- oxo- N-{3-[ 3- (1H pyrazol - 1-yl ) pr opoxy] benzyl
}- 3, 4-di hydrothieno[ 2, 3-d] pyri m di ne-2-car boxam de
176 0 CH3 HNN NONS i NO By anethod simlar to
that in Exanple 97 and using, instead of
1-[3-(3-{[5-(trifluoronethyl)1H 1,2, 4-triazol -

3-yl ] thio)propoxy) phenyl ] net hanam ne hydrochl ori de,
1-{3 5 [3-(1H pyrazol - 1-yl ) propoxy] phenyl } net hanam ne
hydrochl ori de obtained in Reference Exanple 130, the
title conmpound was obtained as a white gpowder (%QS.O
my, 61% . nelting point: 162-163C Exanpl 3
5- met hyl - 4- oxo- N- ( 3-{
yl )t hi _o] propoxy} be

5- phenyl - 1H 1,
3, 4- di hydr otiN eno[

I di ne- 2-carboxam dg |q'N | tHN O HN H N O
By a qpbhgg6§knilar at. i n_ Bkanpl exQ7 u§ ng,
| Nst ea f O N

1-[34(3-{[5-(trifluoronmethyl)-1H 12, 4-triazo
Nt hi o} pr opoxy) phenyl ] net hanam & hydrochl ori de,
1-(3- {3-[(5-phenyl-1H1,2,4-triazol. - 3-

yl ) tBi;okprepaxy} rhanylaxmeihanan ng, hydieshéopidend using,
obtained in Reference Exanple 132, the titl e _conmpound

inggsagbtodi ded 20 3usl & whi ¥ oL podaeretaylo dy - lrdyy’ trrazol-
3-yilthiolpropoxy)phenyl]lmethanamine hydrochloride, 1-{3-
[3- (1H-pyrazol-1-yl)propoxy}phenyllmethanamine
hydrochleride obtained in Reference Example 130, the title
compound was obtained as a white powder {163.0 mg, ©61%).
melting point: 162-163°C

Example 104

5-methyl-4-oxo-N- (3-{3~[(5-phenyl-1H-1,2,4-triazol-3-

yl)thio]lpropoxylbenzyl)-3,4~dihydrothieno[2, 3~d]pyrimidine-

Z2-carboxamide

© CHs
~ N HN
i -/J\\ ,/[:::::L\\,/}{ /JLiD::<§>
N\ o N \
N S//\\V//\\O N S
O

By a method similar to that in Example 97 and using,
instead of 1-([3~(3-{[5-(trifluoromethyl)-1H-1,2,4-triazol-
3-yllthio}propoxy)phenyl]lmethanamine hydrochloride, 1-(3~
{3-[{{5-phenyl-1H-1,2,4-triazol~-3-
yl)thiolpropoxylphenyl)methanamine hydrochloride obtained
in Reference Example 132, the title compound was obtained
as a white powder (42.0 mg, 13%).
melting point: 11%-121i°C
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melting point: ].19-121C 177 Exanple 105
5-net hyl -4-oxo-N-({3"-[(IH1,2,4-triazol - 3-
yl oxy) net hyl ] bi phenyl - 3-yl }met hyl ) - 3, 4- di hydr ot hi eno[ 2
,3- d] pyrimdine-2-carboxamide O CH3 HN NHHN " \ |
NNNS OOSBy anethod sinslar to that in Exanple
22, and using, instead of ethyl
4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate, et hyl
ERafpl BYh04- 0x0- 3, 4-di hydr ot hi eno[ 2, 3-dl pyri m di ne- 2-
carboxyl ate obtai ned according to the nmethod descri bed
SrHEEbYﬁJSL%OQMSé\T—a(r{c% ‘ush gt nst balir HR224 25 ({3- 1-
vibLL pheryhmthynentit b 2, 4rdd i 1820 = 3; YL EPRORYLEOX¥HRYIZ , 3 -
I di n- 4-yl']nethaneam ne,
dipygimd finer@itapbpramizis- t ri azol - 3-
yl ) oxy] met hyl } bi phenyl - 3-yl ) met hanam ne
Ref erence Exanple 135, the title conpoun
as a is white powder (4.7 ng, 2% . nelti

tained in

152=t54C Reference Exghpl eyl HN
N[ (2-1chl oroet hyl ) oxy] p itrike CGy---~ 20 A
ﬁ#ﬁfeﬁgLon of_ 3 oRj t LiN ; . 0

), 1Srono ' 9.00]fg, 628 mvl) and
pot assi um hydr (2.5 g, 44.6 ) in ethanol (100

nm.) was stirrev 90C for 24 hr. The reaction

m xture was concentrated under reduced pressure, and
t he rgidueeiwhasd similar to that in Example 22, and using,

instead of ethyl 4-oxo-3,4-dihydro-2-guinazolinecarboxylate,
ethyl 5-methyl-4-o0oxo-3,4-dihydrothieno([2,3-dlpyrimidine-2-
carboxylate obtained according to the method described in
US4054656 and using, instead of 1-[2-({3-[1-
(triphenylmethyl)-1H-1,2,4-triazol-3-y1l]lpropyl joxy)pyridin-
4-yl)lmethaneamine, 1-{(3’'-{[(l-trityl-1H-1,2,4-triazol-3-
vl)oxylmethyl }biphenyl-3-yl)methanamine obtained in
Reference Exawmple 135, the title compound was obtained as a
white powder (4.7 mg, 2%).

melting point: 152-154°C

Reference Example 1

3-{{(2~chlorocethyl)oxylbenzonitrile

Yo SN

A suspension of 3-hydroxybenzonitrile (5.00 g, 42.0
mmol) , l-bromo-2-chloroethane (9.00 g, 62.8 mmol) and
potassium hydroxide (2.5 g, 44.6 mmol) in ethanol (100 mL}
was stirred at 90°C for 24 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
extracted with diethyl ether and water. The organic layer
was washed with saturated brine, dried over sodium sulfate,

and concentrated. The obtained o0il was purified by silica
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25 extracted with diethyl ether and water. The organic

| ayer was washed with saturated brine, dried over
sodi um sul fate, and concentrated. The obtai ned oi

was purified by silica 178 gel columm chromat ography
(2% - 50% ethyl acetate/hexppg) to give the title
conpound as a col orless oil (1 39 g 18% . 'H NWMR
(300MHz, CDC13) 6: 3.83 (2H, t, J =5.7 Hz), 4.25 (2H,

geﬁ célﬁm% %h@%hafé@?%ﬁhﬂgﬁizH-gﬁs drR91(dEetdte/Bexane)

Hz), 7.37-7.43 (1H, m. Reterence Exanple .
t02g1ve the title compound as a colorless oil (1.39 g, 18%).

1H§Nééﬁl _5&% PEEF?Z§| -3-yhthbg) ethyl] oxy} benzani ty ids oy,
£, 3J[6256ﬁi@Wdetﬁyﬂﬂoiypbén@bﬁatmlle7 20 ¢bHai A&d PIn= 7-6,
er.ence l.e 11, 3 g, 62.3 mol), 1H
L. 5 % t?lggéﬁg% t#}élr?G 00 g, 59.3 mmol ) and
ReEéKéhhﬁl&ﬁBﬁ@ﬂ@ﬁZﬂO m., 62 3 nnDI) in ethanol (50 nlL)
tirr at 8§0C for r, e ti m xt ure.
3-Jae- Qeinderviated Anisr Teudetn preelipsy T Rad-Bpmyr e
acetate and 15 water were added to the residue. The
organi c | ayer was g with saturated brine, dried
over sodium sul fateg concentrated to give the
tIe npo powder (14.4 g, 98%.
, O 7) 6:C348 (2H, t, J = 6.7 Hz),
20 (2H t, J =66 Hz), 7.29-7.36 (1H, m,

faﬁ 7.43 (1H, m, 7 44-7.54 (2H, m, 8.46 (1H, s),
4.09 (111, s). Reference Exanple 3
1- (32{f2igtHeon, @f43br (@zofinl3proethyl) oxy]benzonltrlle

ol SR Lo aesNy S oL MNE -
1 ylmhmaﬁau@@d«%a@ﬁmw&on&t@@I@,oBBaBnamo&n Refer ence
trle%hylamlne (8.40 mL, 62.3 mmol) in ethanol (50 mL) was
stirred at 80°C for 15 hr. The reaction mixture was
concentrated under reduced pressure, and ethyl acetate and
water were added to the residue. The organic layer was
washed with saturated brine, dried over sodium sulfate, and
concentrated to give the title compound as a white powder
(14.4 g, 98%).

H-NMR (300MHz, DMSC-ds) &: 3.48 (2H, t, J = 6.7 Hz), 4.32
(2H, t, J = 6.6 Hz), 7.29-7.36 (1H, m), 7.38-7.43 (1H, m},
7.44-7.54 (2H, m), 8.46 (1H, s), 14.09 (1H, s).

Reference Example 3

1-(3-{[2-(1H~-1,2,4~triazol-23-

yithio}ethylloxyl}phenyl)methanamine

=

4

N S\\J//“\x //<§§///\\\//¢4H2
O
as

HN—N
A solution of 3-{[2-(1H-1,2,4-triazol-3-
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2 (9.00 g, 36.5 nmol) and Raney-nickel (5.00 g) in 5N
ammoni a/ net hanol (300 nL) was stirred at room
tenperature overni ght under hydrogen atnosphere (1
atm. The catalyst 5 was filtered off, and the
filtrate was concentrate. The7oobtai ned residue was
crystallized fromtoluene to give the title conpound
as a pal e-blue powder (6.45 g, 710). nelting point:
yhohibees hiyhdrx300E Reference Exanpl ged 10 Reference Example
3-[(3-chl orapr opyl y] bepzonitrile n uspensi on of
23 KPR 5o cibocy n@rtcsie‘?agn@x-%la@iefwﬁ%r Po2RY ey
asRdht Ry hgdhiage 1( aislo odixgpersd ®Ns t BrP2d Jat 126cmMiBlpeidture
ethanol%SO n.) was stirred at roomtenperature for is
OO LA I VARG XYBEICESHT 3 TespRere §1 881D mBbp wasalyst
wadded)tathe Jggaction dAXtal e Al 0Gra @NAohRENALXEW € The
was stirred at 60C for 15 hr. The reaction mxture
olyas i nedneesticatee avagn dety Fterluciede Gr essur eolufdet he give the

B T R g S TR

mdl t edgopen nsadingm IWfatithan ahgoconcentrated. The

Rogtained Eil Was purified by silica gel columm
- 15% et hyl acetate/ hexane) to give
3thestehl eropmpeynd as/laaotatiessioil (14.2 g, 860).
1H NVR (300MHz, 3) 6: 2.26 (2H, tt, J =6.0, 6.0
Hz), 25 3.75 (2HF T, 3 = 6.2 Hz), 4.14 (2H, t, J = 5.8
Hz), 7.11- 7.18 |(2H, , 7.23-7.28 (1H, m, 7.34-7.41
(1 n . ef er nmple 5
(SBf%?Eff{?:E%Z)4-tr zol - 3=l t hi o) propyl ] oxy}benzonitri
l e ' Y t hod,,si i hat 5 i
Refe?gﬁ§§é§%ﬁ%?g §91§Ob§gﬁ% Es%%}6g%é§%géb%f?ig'g g, 88.1
mBe] [ 2anhl 6bGeskfilyoxyidemonicr] | @ispersion, 3.02 g, 126

mmol) in ethanol (50 mL) was stirred at room temperature for

30 min. 3-Hydroxybenzonitrile (10.0 g, 83.9% mmol) was
added to the reaction mixture at 0°C, and the mixture was
stirred at 60°C for 15 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
extracted with ethyl acetate and water. The orxganic layer
was washed with saturated brine, dried over scdium sulfate,
and concentrated. The obtained oil was purified by silica
gel column chromatography (5% - 15% ethyl acetate/hexane)
to give the title compound as a coloriess oil (14.2 g, 86%).
"H-NMR (300MHz, CDCls) 6: 2.26 {(2H, tt, J = 6.0, 6.0 Hz),
3.75 (2H, t, J = 6.2 Hz), 4.14 (2H, t, J = 5.8 Hz), 7.11i-
7.18 (2H, m), 7.23-7.28 (1H, m), 7.34-7.41 (1H, m).

Reference Example 5

3-{[3-(1H-1,2,4~triazol-3-ylthio)propyl]oxy}benzonitrile

|4NXHQ&T ~
\Niﬁl\“8’/A\“*///\\CY//QQ*///\\CFl

By a methed similar to that in Reference Example 2
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3-[(3-chl oropropyl)oxy] benzonitril e obtained in
Reference Exanple 4, the title conpound was obtai ned
as a white powder (7.87 g, 100%. 5 1H NVR (300MHz,
DVSO-d6) 6: 2.11 (2H, tt, J =6.8, 6.6 Hz), 3.22 (2H,
t, J =7.1Hz), 4.14 (2H tygd = 6.2 Hz), 7.26- 7.53
(4H, m, 8.42 (1H, s), 14.03 (1H, s). Reference
Exanpl e 6
and- &§§n§£ 1QE%EBQGBK| Ibdgcﬁi$§0é%ﬁ%}fé@%?&e§zo%@trile,
hi 0} pr opyl )oxy]benzonltrlle Tr wher ei n
3= TK rshiprprEaylAR O] P tisl kheoldlamened in Rpéerence
or a ol I t 0
Exgﬁ S%Ign 5 E %%Fg Eﬁi gﬁﬁpf?ﬁgfﬁ+ %fﬁg& L A white
poyﬁEhléYpB@ng]éQ@PbenzonltrlIe obt ai ned in Reference

' DL yOSa-E] eyt b2 85 g7 230ty H2)

3.¢2h TBH, (B0 an)?wasH&tlrmedAat2nqon&1enperatmrﬁzﬁor7486—

ea tiqQn Xt ur.e C entrated under
7 Féduggd B ﬂg aﬁﬁ’e?ﬁ 1:§cg%%1e Shnd water were
Reﬁgﬂédcéogkbﬁpﬂ@S@due The organic | ayer was washed
wi th saturated brine, dried over sodlun1sulfate and

3- ééﬁcér{l%réFééIPh?ﬁefléfﬁtLéﬁVnLéd“JoLlewgas4 PukdEPedSpy silica
y19€hi60bURRyENEQTALRIRRNY (5% - 40% et hyl
acetate/hexane) to give the title conpound as a white
25 p (3.52 g, 46% . H NVR (3Q0MHz, DWVSO d6) S:
-2.09 (H, m, 3.16 (2H, = 7.1 Hz), 4.02-4.09
Tr(?ki\ 7.01-7.11 (eH, 49 (13H m, 8.13

(1H, N)/he fen 3
1 1).-,1H1 | -
Wh%f%?ﬂgo pé%py ;8xy hen géthgﬁgﬁ¥n%$1%§rlgﬁﬁ 25 in the

other formulas in the present specification.

A solution of 3-{{3-(1H-1,2,4~triazol-3~-
vlithio)propylloxylbenzonitrile obtained in Reference

Example 5 (4.00 g, 15.4 mmol), trityl chloride (6.43 g,

23.0 mmol) and triethylamine (2.33 g, 23.0 mmol} in THE (50

mL) was stirred at room temperature for 48 hr. The

reaction mixture was concentrated under reduced pressure,

and ethyl acetate and water were added to the residue. The

organic layer was washed with saturated brine, dried cver
sodium sulfate, and concentrated. The obtained oil was

purified by silica gel cclumn chromatography (5% - 40%

ethyl acetate/hexane) to give the title compound as a white

powder (3.52 g, 46%).

'H-NMR (300MHz, DMSO-dg) &: 2.00-2.09 (H, m), 3.16 (2H, t,
= 7.1 Hz), 4.02-4.09 (2H, m), 7.01-7.11 (6H, m), 7.19-7.49
(13H, m), 8.13 (1H, s).

Reference Example 7

1-{3-[(3-{[1-({triphenylmethyl)~1H~1,2,4~triazcl-3~
yllthio}propyl)oxyiphenylimethanamine



10

15

20

25

3¢

Tr--N NH2 N A sol ution of
3-[(3-{[2-(triphenyl nethyl)-1H1, 2, 4-
triazol -3-yl]thio}propyl)oxy]benzonitri.le obtained in
Ref erence Exanple 6 (2.00 g, 3.98 mmol) in THE (15 nl)
was s added slowy to a suspension of |ithium alum num
hydride (1.51 g, 39.8 mmol) 1n THE (45 nL) at room
tenperature, and the m xture was stirred at room
tenperature for 4 hr. Sodiu rogensul fate 10
hydrate !¢5. 13 g, 15.9 mmol) [Was dded to the reaction
rn¢%ﬁure t 0C, and mxture was iojstirr at room
temﬁﬁ ,gﬁ<gbﬁﬂ$\Tb€ﬁ%§9kmﬁ@>/ t'éri al was
filtered of 8 and The fi®trate was concentrated under
reddteﬁab1®ssmref Tolluéné [and tetiparoly Lnwertey ‘added- o2, 4~
the [ an the mixture concentr d
SRRl S B b S pebiteet ks et Shodl
Repakenyel E@mellle (61 921(19]1 P5% .90 HuMVR (BOORKE, (15 mL} was

O d6 94-2. 08 H, 3.16. (2H, . t,. J = 7.1.
ad&é’? g %és@ L8779 ?HSPHﬁ“(Sleorgg??thlft%&T alghinpg) hydride
{1656056. 4. éleonh,zﬁlaﬁﬂﬁ o5 (R, &), récQ8tdmpdrbbHre, and
7.12-7.45 (12H, , 8.14 (1H, s). 20 Referen%e

th?xlahﬁFérs wgS[ 64 AL GHULSAYOXABRAZ BRI E R fBT &

SoBYuf ﬁ?Bhgde%%@UM@lé(ld'K?dﬂik£@L§r§ﬂC§ E%@”B'ﬁm@l‘ was
and using, “i nstead of 1-brono-3-c Ioropropane
addeﬁr0notheZSeGHKQDMNmuxﬁyrqrﬁitQYLeéﬁbhpmumdum%swas

s PERUTSY 25l SRR AL P, SOl L.
mah¢r14102a$2H;ltenkd:dfﬁLP@Qd The8t 7iusateHvam) ,
co%xentFa%@dlgﬁﬁeﬂnfeduced preséuré (2T§9ugggeggﬁ0%thanol
were added to the residue, and the mixture was concentrated
under reduced pressure to give the title compound as a
pale-yellow oil (1.91 g, 95%).

'H-NMR (300MHz, DMSO-dg) &: 1.94-2.08 (2H, m), 3.16 (2H, t,
J = 7.1 Hz), 3.62-3.67 (2H, m), 3.97 (2H, ©, J = €.1 Hz),
6.60-6.74 (1H, m), 6.82-6.92 (2H, m), 6.98-7.11 (6H, m),
7.12-7.45 (12H, m), 8.14 (1H, s).

Reference Example 8

3-[{4-chlorocbutyl}oxyjbenzonitrile

O™ N

By a method similar to that in Reference Example 4
and using, instead of l-bromo-3-chloropropane, l-bromo-4-
chlorobutane, the title compound was obtained as a
colorless oil (8.32 g, 55%).
'"H-NMR (300MHz, CDCl3) 8: 1.94-2.02 (44, m), 3.60-3.66 (2H,
m), 4.02 (2K, t, J = 5.4 Hz), 7.08-7.15 (2H, m), 7.21-7.2]1
{(1H, m), 7.33-7.41 (1H, mj).

Reference Example 9
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3-{[4-(1H1,2,4-tr.i.azol-3-ylthio)butyl.]oxy}benzoni

trile /NYS~/\\~O\ \CN HN-NBy a nethod simlar to

that in Reference Exanple 2 and using, instead of

3-[(2-chl oroet hyl ) oxy] benzonitrile, s

3-[(4-chl orobutyl)oxy] benzorgzrile, the title conmpound

was obtained as a white powder (7.25 g, 100% . 'H NWR

(300MHz, CDC13) 6: 1.87-2.02 (5H, m, 3.20-3.31 (2H,
3~ 4310614203 -(2Ha z), - 370614 B 2H, ] o}y } Fe@BeTi2Tile

(1H, m, 7.32-7.40 (1H, m, 8.13 (1H, s). 10

Ref erence Exanple 10

3-[(4-{[2-(triphenyl neth
Ni/ C\ \CN I\/N_IN

[ ]t hia}butyl '
M'] IS%\EE%ﬁ%gigiﬁgréfnl .\$§H{@ference Exanpl e 6

<?is 'nd using, instead of 3-([3-(1 2,4-triazol - 3-
| tki o) propyl ] oxy}benzonitrile,
HNgT{T'4- (111, 2, 4-tri azol - 3-
yl't W)Q%xkﬂagéy}s%'égw thi e qbt:a) ned-d n. Rel exeagee 2
Exanple 9, the title conpoung'mas obtained as a white
anpowdéng( 18n2tegd 768%3- RO -1k NWR ¢ BopMEx Yy CDer3préirile,

s R M b3y o, 2059 B0 o
obgigﬂe?ghflé.%&ﬂlﬁB@dﬁﬂﬁi Mm.25.87 {abk)s). Reference
IS (700U, - EPFEphehyl et hyR) 021 B, By a3 Tog 26/

m) Y| Bt beehhuatyl )2oxylpheny) 3 oet hasanpre 483 IN2S-/A. NH2(1H, m),
N~N_Tr/ B% a nethod simlar to that in Reference
7. BRampl8 #4H, mj, 8.13 (1H, s).

Reference Example 10

3-[{4-{{1-(triphenyimethyl)-1H-1,2,4~triazol-3-

1,2,4-triazol - 3-

vllthiclbutyl)oxylbenzonitrile

O CN
as

N—N

Tr/

By a method similar to that in Reference Example 6
and using, instead of 3-{[3-(1H-1,2,4-triazol-3-
yvlthio)propyl]oxyibenzonitrile, 3-{[4-(1H-1,2,4-triazol-3-
yithic)butyljoxylibenzonitrile obtained in Reference Example
9, the title compound was obtained as a white powder (10.7
g, 78%).
1H-NMR (300MHz, CDCls) &: 1.81-1.89 (4H, m), 3.07-3.16 (2H,
m), 3.83-3.90 (2H, m), 7.01-7.06 (2H, m), 7.11-7.17 (6H, m),
1.19-7.24 (14, mw), 7.28-7.36 {10H, m), 7.87 (1lH, s).

Reference Example 11

1-{3-[{(4-{[1-(triphenylmethyl)~1H-1,2,4-triazol-3~
yilthio}butyl)oxyiphenyllmethanamine
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and using, instead of

3-[(3-{[2-(triphenyl nethyl)-1H1, 2, 4-

triazol -3-yl]thio}propyl)oxy]benzonitrile, 3-((4-{[1-
(triphenyl methyl)-1H1, 2, 4-triazol - 3-
yI]th|o}butyl)oxy]benzonltrkée obt ai ned in Reference
Exanpl e 10, the title conpound was obtai ned as a
yellow oil (8.65 g, 86%. 1H NVR (300MHz, CDCl13) b5:
1.79-1.89 (4H, m, 2.35 (2H,  s), 10 3.09-3.16 (2H,
m, 3.81 (2H s) 3.85-3 H m, 6.71 (1H, dd, J
= 8 1 2. 6.81 (1 6.87 (1H, d, J = 7.0

\2/6?%?£}§Hk\ﬁlfqiﬁgﬁ/ggtL/smﬁzReference

3- [ﬂ (an1nocarbonothloyl)hydra2|noI 3- oxopr oi Danoat e
OMNM HZNNTNO-~~ His S To a suspension of
ydr azi necar bot hi oam de (15.0 g, 165 nmol) in
Trpyridine (100 nL) was added dropw se et hyl 3-
chloro 3- oxo?ropanoate (24.

r_30 mn
at B, 2aRG rRE £dddtiddn %mh%nl%a%mg#?%% %%am%ﬁﬁ 7

and0 lenper atiye £ pro 2 dayss - The-reagphen ynxture )wasi-1, 2, 4-
concentrated under reduced Fressure and nethanol mas

tragded — o tlHe ekt ey L TheY HesEPRAGg T4k d Smas 4

LEI Ler ?Qﬁggh;ghqﬂiilgr@m as.eoncentrated under
uce ressure, and the residue was extracted with

yléthyb w&ﬂxﬁkDXﬂ}%EmﬂwhsexuleteduasnaQUe@ugeémmﬂQQﬁn
Ex%h% rlqﬁ)S%ﬂﬁ'é%klgT55§%9§Hﬁlwggygﬁt@@%edwg%h%ggﬁffbw oil

urated aqueous ambd orirde solution
8d65e@'ouhﬁfﬁodlun1sulfate and concentrated The

resi du was crystalli fro acet at ]
1HT‘§%Br6§9IOM5Fhe Cland thg 8Btg1% %st“bhfse%ﬂggj (28, =),
3.wasmeQ6M¢ZHJsmpxoyyeiether,s , 3.85-3. (2H, m), 6.71
(1H, dd, J = 8.1, 2.3 Hz), 6.81 (1iH, s), 6.87 (14, d, J =
7.0 Hz), 7.08-7.37 {16H, m), 7.86 (1iH, s).

Reference Example 12

ethyl 3-[2-{aminocarbonothioyl)hydrazinol-3-oxopropancate

To a suspension of hydrazinecarbothicamide (15.0 g,
165 mmol) in pyridine (100 mL) was added dropwise ethyl 3-
chloro-3-oxopropanoate (24.8 g, 165 mmol) over 30 min at
0°C, and the reaction solution was stirred at room
temperature for 2 days. The reaction mixture was
concentrated under reduced pressure, and methanol was added
to the residue. The resulting solid was filtered off, the
filtrate was concentrated under reduced pressure, and the
residue was extracted with ethyl acetate, THF and saturated
aqueous ammonium chloride solution. The organic layer was

washed with saturated agqueocus ammonium chloride solution,
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and dried to give the title conpound (14.2 g, 42%. 5
"H NWMR (300MHz, DMSC-d6) 6: 1.10-1.27 (3H, m, 3.28
(211, s), 4.09 (2H, q, J =7.2 Hz), 7.36 (1H, s),
7.98 (1H, s), 9.38 (1H, s), 10.02 (1H, s). Reference
Exanpl e 13 et hyl
(5-nmercapto-1H 1, 2, 4- trlazol 3 yl)acetate H S\
Nl'1rO, 10 HN' NO A suspension of ethyl 3-[2-
arfad 89@§r Qee%lw Qyh rhydr azi o) axopr opanoat ehé 14eQidue
g, nmol ) and sodi um et hoxi de (9.52 g, 140 mmol)
wa ncréﬁhaﬂaépzego@rm oWy Istd Geted- ata 8O G $oprasy hr etiRé -
S X b d & 1 her,
SR e o S LT v e e
anacﬁdleando exNeaéb@dUmUﬂeeﬁdmpOQm%taié 2 The H£ganic

i 0PSOV SR Eobacht Fat bt { o\ gyt het Pol 4217 <)

4. @Bn‘[DQHndanJaﬁ grange jpowders 2H (12,2 7, 2969 H, 1EHNVR. 38
%300 1ODI%{?C g ) S 1. 20 (3H, t, J =7.1 Hz), 3.74
§); 4 H, ; J = 7.0 Hz). Reference Exanple

Reﬁér@hhylwkamﬁi% 43tr|azol 3-ylacetate ,N O25 H\/N -
O A suspensi on of

et .
et?glnéPcﬁﬁFSapﬁleﬂzl4%w%eﬁﬁﬂa%9ly¥7y%h%?%f%t8btained

in Re&erenc Examgle 13.(2.00 g, 10.7 nmol) and
Raney-n el In ethanol (20 nL) was stirred
chagk/gzgﬁ;; The catal yst was filtered off, 30
and
re@

jLNI|tra@E was concentrated under reduced
185 To a suspen5|on of the residue in ethyl
aceﬂat%ﬂ@B@ﬂé@@@dofa@thVétéd [@ar bon, and the m xture

a%@gagggggﬁgggﬁkg '“dg éﬁé%¥@§L6§E§PQ££§&SQeUQ§%RG o
68.2 mmol) and sodlum ethoxide (9.52 g, 140 mmol) in
ethanol (200 mL) was stirred at 80°C for 15 hr. The
mixture was concentrated under reduced pressure, and the
residue was acidified with 1IN hydrochloric acid, and
extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried over sodium sulfate, and
concentrated to give the title compound as an orange powder
(12.2 g, 96%).

'H-NMR (300MHz, DMSC-de) &: 1.20 (3H, ©, J = 7.1 Hz), 3.74
(24, sy, 4.12 (2H, g, J = 7.0 Hz).

Reference Example 14

ethyl 1H-1,2,4-triazol~3~ylacetate

[//N\j(/i)\\///
N"”’N
A suspension of ethyl (S5-mercapto-1E-1,2,4-triazol-3-
yl) acetate obtained in Reference Example 13 (2.00 g, 10.7
mmol) and Raneyv-nickel (5.00 g) in ethancl (20 mL) was

stirred at 80°C for 15 hr. The catalyst was filtered off,

and the filtrate was concentrated under reduced pressure.
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the title conmpound as a pal e-green powder (900 ng,
540). 5 1H NMR (300MHz, CDC13) S: 1.32 (3H, t, J = 6.8
Hz), 3.96 (2H, s), 4.26 (2H, q, J = 6.5 Hz), 8.03
(1H, s), 11.53 (1H, brs). Reference Exanple 15
1H1,2,4-triazol-3-ylaceticigecid INOH HN N O 10 A
m xture of ethyl 1H 1,2,4-triazol-3-ylacetate
obtai ned in Reference Exanple 14 (900 ngy, 5.80 nmol),
To 4N sagpealsosodirummby dieexidde siol Wiom (deeba b, w28. Bdded
munol ), water (10 nL), nethanol (10 nlL) and THE glo
achiyawad SBFPPBd &t FOOCTGT W riaTHel feaktfon ©
f1ﬂ%%£€éew$@sc69€%a@ta%%%ﬁukﬁéﬁ“kﬁdJ@Q§Q§ﬁe§§§$§UE@,awve
the residue was acidified with 1IN hydrochlorlc acid,
thandithe APRPERECWAS GomEdifTEIeERD Umkder r gddeeds, 54%) -
S 1 h a he resi du 9
R Tt ar Pt 112 S br Fr - and- ERE FiPrr e ® (2
waé éénééﬁtrat,edf =THe T é54)duet was Ciyst abli itédSBrdmf’Q,O brs) .
olugge Lo e title conpound as a white powder
—~%§%@——ﬁg_m§% NVR (300MHz, DVSO-d5) S: 3.49 (2H,
1HS), 2,4~ leéiHJ S}ylﬁekanﬁneﬁnExanple 16
2-(1H1, 2, 4-&{|azol 3-ylthio)ethanol I( OH 25 H\/~N -
' 1H1,2,4-triazole-3-thiol (14.7 g, 145
jjodoet hanol (25.0 g, 145 mmol) and
thyla jne (14.7 g, 145 nmmol) in ethanol (400 ni)
HNws *stirred at 80C for 15 hr. The reaction m xture
vas gcopcentrated upder 3Q- ﬁequ%eliﬂraeﬁﬁlwﬁwy?é@eﬁ@@e
residue was acidified with water 186 and
obﬁ@ﬁ@@@hparR@fﬁéﬁ@FEaﬁﬁaﬁahauﬁ%xi%@@Hﬂ@th?}Sgc@ﬁéﬂér 4N
an@qurggaiﬁmlﬂgé&o W%%%ﬂ%f& h ﬁaégrﬂiedZQrbn%mol;,

dried over sodium su fate an concentrafed
waobraihedmd)l, methanci (10 ml) and THF (10 mlL) was stirred

at 100°C for 2 hr. The reaction mixture was concentrated
under reduced pressure, the residue was acidified with 1IN
hydrochloric acid, and the mixture was concentrated undex
reduced pressure. Ethanol was added to the residue, and
the insoluble material was filtered off, and the filtrate
was concentrated. The residue was crystallized from
toluene to give the title compound as a white powder (369
mg, 50%).

'H~NMR (300MHz, DMSO-dg) 8: 3.49 (2H, s), 7.92 (1lH, s).
Reference Example 16

2-(1H-1,2,4-triazol-3-ylthiojethanol

/NKW/S\//\OH

HN—N
A solution of 1H-1,2,4-triazole-3-thiol (14.7 g, 145

mmol), 2-iodoethanol (25.0 g, 145 mmol) and triethylamine
{14.7 g, 145 mmol) in ethanol (400 mL) was stirred at 80°C
for 15 hr. The reaction mixture was concentrated under

reduced pressure, and the residue was acidified with water
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was purified by silica gel columm chromatography (10%
s 100% et hyl acetate/ hexane) to give the title
conmpound as a colorless oil (7.30 g, 35%. 1H NWR
(300MHz, DMSO-d6) 6: 3.08-3.26 (2H, m, 3.62 (2H, t,

J =6.7 Hz), 8.38 (1H, s). Reference Exanple 17 io
2-{[2-(IH1,2,4-triazol -3-ylthio)ethyl]oxy}pyridine-4-
carbonitrile NS~/ OCN / 1! HN'N A solution of

and- iﬂFhidZOéhub&aéObrﬁxM|khﬂp)éﬂﬂﬁﬁﬁﬁedO@iahnedhym acetate.
Ref erence Exanple 16 (7 ,. 50.6 nnnl%
Th%S@TﬁE?lﬁaéaaﬁae&%ﬁn%ﬁ%ﬁﬂQHW%ﬁPcﬁa%%ﬁé %ﬁlﬁﬁ%ﬁ?drﬁaéEd

ové%léoghﬁﬂegau@ate4 b O.cokd il ded N DMre (88tALheat oil

The mxture was stirred at OC for 15 mn and
wagheRr af ie8oRY ﬁéﬁﬁéﬁaﬂﬁ¥%‘?Q%Uﬁﬁ)*ﬁ?P“@T@@FGPh@n eP% -

10? CQkH&?pXEb@b%%/%e%ﬁ?%?”ﬁ&r 16 (6n80: 9y 149:4npBRLN as a

was a at 0C, and the m xture was
cosviteed atloC/f.o0 5 ma%) and then at room

TR o B0 ochYGPT e et a, Sakt i F actha W En>-domyiZh ©

J Aacet atBz)The.cBgan; |=gyer was washed with saturated

R pane dr.i ed oveg.ﬁodlun1sulfate and concentrat ed.
;E#ﬁeéﬁgapééﬁﬁﬁeﬁwas-pur|f|ed by silica gel colum
2~¢cheemategr aphy t r(1k0%1-- BOEt hyl e @icel abey hexaie)nke 4-

give the title conmpound as a white powder (4.01 g,
cazRop tIHRMR (300MHz, DVMSO-d6) 6: 3.48 (2H, t, J = 6.5

Hz), 4.56 (2H t, J _=_6.5 Hz), 7.38 (1H s), 7.42
(1H, dd, J = 5.3, N30 18 Hiz), 8.38 (1H, dd, J = 5.3,
0.8 Hz), 8.46 (1H, |brs),i|187 14.08 (iH, brs).

Ref er eBce l e L&ky//

<? \7T/9 ! E*aqgj// ~eN

HN-—N

A solutien of 2-(1H-1,2,4-triazol-3-ylthiojethanol
obtained in Reference Exanmple 16 (7.34 g, 50.6 mmol) in DMF
(50 mL} was added to a solution of 60% sodium hydride (oil
dispersion, 4.91 g, 123 mmol) in DMF (50 wmL) at 0°C. The
mixture was stirred at 0°C for 15 min, and then at room
temperature for 30 min. A solution of 2-chloropyridine-4-
carbonitrile (6.80 g, 49.1 mmel) in DMF (50 mL) was added
at 0°C, and the mixture was stirred at 0°C for 15 min, and
then at room temperature for 2 hr. The mixture was
neutralized with 1N hydrochloeoric acid, and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, dried over sodium sulfate, and concentrated. The
residue was purified by silica gel column chromatography
(10% - 80% ethyl acetate/hexane) to give the title compound
as a3 white powder (4.01 g, 33%)}.
'H-NMR (300MHz, DMSO-dg) &: 3.48 (2H, t, J = 6.5 Hz), 4.56
(2H, t, J = 6.5 Hz), 7.38 (14, sy, 7.42 (14, dd, J = 5.3,
1.3 Hz), 8.38 (1H, dd, J = 5.3, 0.8 Hz), 8.46 (1lH, brs),
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l-(2-{[2-(1H1, 2,4-triazol -3-yl thio)ethyl]oxy}pyridin-

4- yl) et hanam ne hydrochloride HC N (SNH2 s HNN A

suspensi on of 2-((2-(1H1,2,4-triazol -

yl t hi o) et hyl ) oxy} pyridi ne-4-carbonitrile obtained in

Ref erence Exanple 17 (3.80 @gg715.4 nmol) and

Raney-nickel (19.0 Q in 7N ammoni a/ net hanol (100 nl)

was stirred at io roomtenperature for 5 hr under
14h)®@ro(gtéh atmosphere (1 atn). The catal yst was

| tered off n he filtrate was concentrated under

fl e‘e“‘:@&?ﬁ%@&f dléN Hydr ogen chl ori de/ et hanol
1-g@l-utfizon (201 ) 4 -V\B:Slﬁﬂ(dBdBt—@}.th&Or} esihdug ox et/ dihkin-4-
1m Xt ure was stlabcs ar_roomtenperature for 2 hr, 1s
Y1ARE CGREEHT Urder O‘Fe ticed pressure. The obt ai ned

solid was stirred un heating in ethanol at 90C for

2 hr to give the tNtle Gonpoundcas a white powder

(1 27 g, 33%. HINVR (300MHz, DVBO-d6) S: 3.51 (2H,

$\4/Hz>\ /Q! g, INH,5.7 Hz), 4.52 (2H
< = Hz),"C7. 00
5.

20 7.15 (1H, dd, J =
3/ 1.1 Hz), 8.16 (1H, d, J = 5.3 Hz), 8.61 (1H s),
JBI (3H, s). Reference Exanple 19
[(2-{[2-(triphenylnethyl)-1H1,2,4-triazol -3-
yI ] t Ai ehephyls)ioxy gy rd-di e+ diicar bonéttrkiezNiyS-IN /
ylfgkfze6ﬂi%1%ij%¥rﬁz%%8§d éésgggtt%Ql%fobtalned in
Reylketrein@)ee tthad (obey } Py r ( i d@- 4; cabbanhinwill)e aglt alared/4mickel

(gRIOFae™ (B P 20 8 oS andOpy PRy hyfrdmiaRe (247"
robln, 23 dA@iYe for 5 hr under hydrogen atmosphere {1 atm).
The catalyst was filtered off, and the filtrate was
concentrated under reduced pressure. 2N Hydrogen
chioride/ethanol solution {20 mL) was added to the residue,
and the mixture was stirred at room temperature for 2 hr,
and concentrated under reduced pressure. The obtained
solid was stirred under heating in ethanol at 90°C for 2 hr
to give the title compound as a white powder (1.27 g, 33%).
*H-NMR (300MHz, DMSO-de¢) &: 3.51 (2H, t, J = 6.3 Hz), 4.03
(2H, g, J = 5.7 Hz), 4.52 (2H, t, J = 6.4 Hz), 7.00 (1H, s),
7.15 (1H, dd, J§ = 5.3, 1.1 Hz), 8.16 (1H, d, J = 5.3 Hz),
8.61 (1H, s), 8.75 (3H, s}.

Reference Example 19

2-{{2-{[1-{triphenylmethyl)-1H-1,2,4-triazol-3-

yllthio}ethyl)oxylpyridine~4~carbonitrile

N%ﬁ

|

N S )\

/ ~. \\///\\C) x\\///\\Chf
T

/

Tr
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s in THE (30 nL) was stirred a roomtenperature for 15

hr. The m xture was concentrated under reduced

pressure, and the residue was extracted with ethyl

acetate and water. The organic |ayer was washed wth

saturated brine, dried ove[ggodiumsulfate, and

concentrated. The obtained oil is was purified by

silica gel colum chromatography (20% - 40% et hyl

acet@g&f&ggg&) go?_gl{\(g t;hlg_tll tl g conpound-as a white

powder (5.37 g, 809 . MR (300MHz, DVSO-d5) S:
y18h20) 8EBY1({ DMy }ersiazt@iémaztbonytﬂse 5oPEy ingdign

45 ) 1 i 4e b 1

rebdfhnts Bgybg T (AP diRoty s Pttty bt oride
(587359 1H0.$) mmaéﬂeraewce:x&@rwba@ﬁ)ne {2.87 mL, 20 6 mmol)

my?}‘?m g}%e%"%]rl )oxy] %;e/?ﬁy ‘32%/' %}f énr%éh NES% [%|5 hr.

The- ﬁ1§t%kera%0cBMﬁdﬂﬁ%&ﬁﬁdﬂmﬁ@eDfreduced pressure, and

th?r%%%é&‘@ §7'%]rSL %PXS:} DT Mﬁ%y‘?%y{l]eaﬁeggmoﬁﬂjrl P&t

Th@bbﬂb@§QClGa@%ﬁem%ﬁﬁawﬁﬂﬂﬂﬁ|ﬁlﬂ9 £5¢ QBa@edlﬁxZn@UDHkled
in THE (40 nl_f) was added to a suspensign of lith 1
OV@FuHPﬁ‘&#FZﬁuH diticde T 7N RH2RCHND| TP ﬁbjﬁﬁén(eéiom

wallb,at F0Cy &) sﬁﬁ%cé“@%}”éby@énSLhpbﬁ@t@@fé@@m 0% - 40%
tenperature m xture was cooled to 0C,

etMﬁeﬁ%m@Ll‘-Mﬂ@m@Ws wodiiive BOEr bFde SEMBPIFSR Weér & white

d,; ca e qubIe material was filtered off.
po%%g?ﬂ I5t Egttgh o0 ried over sodium 189 sulfate, and

HmemBeaMﬂd mhsoebltgal ded3okk-%as lpurit,i ed , By & i L.
oLu hr.gmat.agr hy(O et ha I/ Yt g = 6.4
wcgt té{) t’oglgl \%e (tjhrg alElptl e con‘pour% ésqaq?;el Git(gil\;lv oi’
Hz(2.060¢, (41%3d, J = 6.6, 2.8 Hz), 7.25-7.45 (11H, m) ,
8.15 (1H, s).
Reference Example 20

1—{2~[(2~{[l—(triphenylmethyl)~1H—1,2,4mtriazolﬂ3—

vllthio}ethyl)oxylpyridin-4-ylimethanamine

Nﬂ
|
N Sa S ANH2
O
Y \j]/
NfN
Tr/

A solution of 2-[(2-{[l-(triphenylmethyl)-1H-1,62,4-
triazol-3-yl]thio)ethyl)oxylpyridine-4d-carbonitrile
obtained in Reference Example 19 (5.00 g, 10.2 mmol) in THF
(40 nl) was added to a suspension of lithium aluminum
hydride (0.775 g, 20.4 mmol) in THF (60 mL) at 0°C, and the
mixture was stirred at room temperature for 7 hr. The
mixture was cooled to 0°C, water and 1IN agueous sodium
hydroxide solution were added, and the insoluble material

was filtered off. The filtrate was dried cover sodium
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s 1H NWVR (300MHz, DMSO-d6) S: 3.10 (2H, t, J = 6.6
Hz), 3.51- 3.64 (2H, m, 4.94 (2H, t, J = 5.6 Hz),
6.95-7.48 (20H, nm), 8.12 (1H, s). Reference Exanple

21 et hyl
3-(5-nercapto-1H1, 2,4-tri az@k-3-yl ) propanoate O N
/[-- Fis---~ 10 HN Step 1 By a nethod simlar to that

in Reference Exanple 12 and using, instead of ethyl
su3f®hqu@ﬁE%DGHHéHEMEﬁé@ eth¥l cbtained oil was purified
or o- 4- oxobut anoate, eth

4-¢
by(ém Gardsondihi Byt ) a?%%Fﬂﬁfaahgxdéutaﬁgat&%ﬁﬂfnol/ethyl
acebtaidled o api A Whd er peVHekohbbuBdd.a =35 ve St@p iR (2.06 g,
suspensi on of ethyl 4-[2-
41&am nocar bonot hi oyl ) hydr azi no] - 4- oxobut anoate (16.8 g,

1 LRk (§Qoﬁﬁ?')8@“% 09 ¥ gL hexide (10 b & 43 ﬁ?g')3 51-

i n et hano Was Stirfed at '80C for
3. r@r’-’xt @rﬁe Was ‘ottetifated dndep-Feddced SpPéssurde o,
esi dsqe was acidified with 1IN hydrochloric acid,
and extract ed wth ethyl acetate. The organic |ayer
Rewas emashétkamid e sat urated 25 brine, dried over sodium

ul.f { €, and concenira 0 tiitl e co d
o A BT (1h D 4 "OTog ST R SOOME O
DVBO- d6) 6: 1011 8 (3H m, 2.64- 2.83(4H m,
4.05 (2H, g, J = 7.2 Hz), 13.10 (1H, brs), 13.21 (1H,

brs). 30 Reference anple 22 190

Héilgl—/{ﬂ}/( éla/?&panmcamd ON! OH

HiN—N
Step 1

By a method similar to that in Reference Example 12
and using, instead of ethyl 3-chloro-3-oxopropancate, ethyl
4-chloro~4-cxrobutancate, ethyl 4-[2-
(aminocarbonothioyl)hydrazino]-4-oxobutanoate was obtained
as a white powder (16.8 g, 35%).

Step 2

A suspension of ethyl 4-[2-
(aminocarbonothioyl)hydrazine] -4-oxobutancate {(16.8 g, 76.7
mmel) and scdium ethoxide (10.4 g, 153 mmol) in ethanol
(200 mL) was stirred at 80°C for 15 hr. The mixture was
concentrated under reduced pressure, and the residue was
acidified with 1IN hydrochloric acid, and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, dried over sodium sulfate, and concentrated to give
the title compound as a white powder {(14.0 g, 91%).

'H-NMR (300MHz, DMSO-ds) &: 1.01-1.28 (3H, m), 2.64-2.83 (4H,
m), 4.05 (2H, g, J = 7.2 Hz), 13.10 (1H, brs), 13.21 {(1H,
brs).

Reference Example 22




HN ° N et hyl
3-(5-nercapto-1H1, 2, 4-tri azol - 3-yl ) propanoat e
obtai ned in Reference Exanple 21 (650 ng, 3.23 nmol)
was s added slowly to a m xed solution of sodium
nitrite (8.91 ng, 0.129 md©$Y, nitric acid (3 nL) and
water (6 nL) while keeping 45C or |ess. The sol ution
was stirred at room tenperature for 15 hr, and
3- héltiaPi Zed nifatzby lsdt-yrldtredhp agqueousc $6di um car bonat e
solution. Thg m xture was 10 concentrated under
reduced presgure, and the residue was crystallized
mron1T F, and washed with THF. Ethanol was added
H nsoluble material was filtered off.
concentrated under reduced pressure
hﬁoJﬂglve the title conmpound as a pal e-yel | ow powder
(454 ng, . is 99% . 1H NMR (300MHz, DNBO—TQ 8; 2.24
(2R,S§0YY 3 755nppFapsogahi-(ad, 4 triazal 53 1)) pyoggnoate
obfdthed) 1nR§fe%%%%%%eE>E§d£}?rlpel6232ft o r6qM3.23 r<nmc2>(L)L) Wwas

3-(IH1,2,4-triazol -3-yl)propanoate
ad 'sﬁpﬂl§u§§e@5m@mqﬁ solution of sodium nitrite (8.91 mg,

1 4- ol r gpa d
0 ol SFERD SIS p RIS B Rk i
kedydnggéh°chborides et hahel sELQ@ imin) wakeﬁﬁmﬂm&d(aOOroom

tirred.at 90 r_ 15 hr lubl e
teﬂ%%ggfgfgz massfﬁlfere SIF = § % ? rg?guﬁgged
aqeemeentpdtiec uadEDnameduﬁﬂdnmmﬁssur?heTh9xteseduesmas

tate and water. The ueous

extracted wt a
cor R LS e S Pl I et o oy hBD et i as
crgdt Honatedsak-uki err, ancthd Res sty ﬁ&@@ntaFlaygthwa@1 was

hed with saturated brine, dried over sodi
ad%%?f%}f‘%reﬁﬁd EBAcEREr Ara? it if \f@’%%lﬂt’rvé:%céﬁﬁéﬁﬁ&d off.

The filtrate was concentrated under reduced pressure to

give the title compound as a pale-yellow powder (454 mg,
99%) .

'"H-NMR (300MHz, DMSO-d¢) 8: 2.24 (2H, t, J = 7.5 Hz), 2.80
(24, &, J = 7.5 Hz), 7.82 (1lH, s).

Reference Example 23

ethyl 3-(1H-1,2,4d-triazol-3-yl)propanoate

. A S
N,.F»N

A suspension of 3-(1H-1,2,4-triazol-3-yl)propanoic
acid obtained in Reference Example 22 (11.6 g, 3.54 mmol)
and 2N hydrogen chloride/ethanol (100 mL) in ethanol (100
mli) was stirred at 90°C for 15 hr. The insoluble material
was filtered off, and the filtrate was concentrated under
reduced pressure. The residue was extracted with ethyl

acetate and water. The aguecus layer was neutralized with

saturated aqueous sodium carbonate solution, and the
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as a yellow powder (4.36 g, 33%. 'li-NWR (300MHz,

DMSO-d6) 8: 1.11-1.20 (3H m , 2.72 (2H, d, 5 J =

1.7 Hz), 2.92 (2H, s), 4.00-4.08 (2H, m, 7.79 (1H

s), 13.59 (1H, brs). Reference Exanple 24 ethyl

3-[1-(triphenylnmethyl)-1H1;2;4-triazol - 3-

yl ] propanoate O NJ O~ NNio Tr/ By a nethod

simlar to that in Reference Exanple 6 and using,
oripgpastiead agfe r3+{B(aldthel] 2y et rsazaka8ed brine, dried over

Lthio opyl ] benzonitrile, et
FTHF%H gl1ﬁ?%%&ongﬁ®ﬁ5?&%%ah8a9év8bFBPnédtlﬁ compound

angfQEQn@@ Branple 23,34 he, titie 15 conpound was

obt ai ned as a mhlte pomder (773 ng 329% 1H NMR
"H (90 M-B 0 OBNBO- B¥508del. 40 {3H1 £, 29 :€37I 2mP) 2 -2 %721, d,
JQHﬂHz—ﬂ@ 51 90 {2 0 )339u{s,

Ca JJ, "!22) ?s) 9947®‘%8£1(%§| T%ﬁ m')"z 69§
13(@% (ﬁﬁ ¢I§9 (IH s) 20 Reference Exanple 25

Red ri I hyl)-1H 1,2, 4-triazol -3-yl ] propanoi c
-Eagﬁé§&%¥£¥£ﬁ£ﬁ*g%h- Tr/ By a nethod simlar to that in
etﬁgﬂeﬁedde(EmﬂnﬂaaymheﬁhmﬁUslhgl,QnQFEada@bleBhyl

|azol 3-ylacetate, 25 ethyl.
yl%pf%b% r|p enyInethyl)-lFL1,2,4-triazol-3 192
yl ] propanoat e (§bt ai ned i n Reference Exanple 24, the
title conpou was obtained as a white powder (175

850) .
¢ T
N—N
Tr/

By a methed similar to that in Reference Example 6
and using, instead of 3-{[3~-(1B-1,2,4-triazol-3-
ylthio)propylioxylbenzonitrile, ethyl 3-{(1H~1,2,4~-triazol-
3-yl)propanoate obtained in Reference Example 23, the title
compound was obtained as a white powder {773 mg, 32%).
‘H-NMR (300MHz, DMSO-de¢) &: 1.10 (34, t, J = 7.2 Hz), 2.67
(24, ©, J = 7.2 Hz), 2.90 (24, t, J = 7.0 Hz), 3.98 (2H, q,
J = 6.9 Hz), 6.99-7.08 (6H, m), 7.34-7.40 (SH, m}, 7.95 (1H,
5.

Reference Exanple 25

3-{l-(triphenylmethyl)-1H~1,2,4-triazol-3-yllpropancic acid

@]
/N\IK\/“\OH
N”’N
1T/

By a method similar to that in Reference Example 15
and using, instead of ethyl 1H-1,2,4~triazol-3-ylacetate,
ethyl 3-{l-(triphenylmethyl)~1H-1,2,4-triazol-3-
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""H NWR (300MHz, DMSO-do) S: 2.59 (2i, t, J =7.3 Hz),
2.86 (2H, t, J =7.3 Hz), 7.04 (6H, dd, J =6.7, 2.9
Hz), 7.33 s 7.45 (9H, m, 7.93 (1H, s), 12.17 (I H,
brs). Reference Exanple 26
3-[I-(triphenyl nethyl)-1H 1,&; 4-triazol -3-yl ] propan-| -
oo <( OHN< NN Try A solution of ethyl
3-[1-(triphenyl methyl)-1H1,2,4- 10
yl%ﬁk@é%iﬁtw Lpraraneate, obiainedd s Reference, Exagptecie
4 (700 my, 1.70 mmol) in THE (5 nlL) was added to_a
compspersiven obt alinell @ a ol un byt de(182. 09ng8°3) 21
.ol ) in THE (5, .AL), ate 0 nd the m xture-was .
“ﬁg‘fr% r{éédé]%‘t};‘%)c fétdrgiézlﬁf,ﬁ' %déf hé% at Enf 0om t gzv'\ngeﬁgt)drez oo
(2For t157hr. 7Wat éz)and .IN 165 Hhquibust sodf um hjdPoRizde 7-33-
ol yt.i.on_were de o t.he m xgur a he i nsol ubl e
7. 38 delial mhas 'f'i%IO‘L’t e‘ﬂé*td st The b ﬁ%t}ggs&m
Re€OREantr akadpurders reduced pressure, and the residue

was purified_by silic el .colum, chr t ogr aph 0,-
3- b0 Cot R A CFATE Hexdha) 10 @"‘r%a%%g[r?r%’?lp%ﬁséu%d“
ite powder (289 ng, 46% . 'H NVR (300MHz,

< 1.70HL.83 (2H, nm), 2.65 (2H, t, J =7.5
)4 3.36-3.45 (2H, m), 4.44 (111, t, J = 5.2 Hz),

B, 7.09 (6H n), 7.33-7.41 (9H, n), 7.95 (1H, s).
/Reference Exanple 27 25

Tr2-({3-[21-(triphenyl nethyl)-1H1, 2, 4-tri azol - 3-

Y1 TRE 0P} S LXXNPYE! g 4-CATRON ATl fn JiFe e Y1) -Mi-©, 2, 4-
triazol-3-yllpropanoate obtained in Reference Example 24
(700 mg, 1.70 mmol) in THF (5 mL) was added to a suspension
of lithium aluminum hydride (84.0 mg, 2.21 mmol) in THE (5
ml) at 0°C, and the mixture was stirred at 0°C for 5 hr,
and then at room temperature for 15 hr. Water and 1IN
aqueous sodium hydroxide solution were added to the mixture,
and the insoluble material was filtered cff. The filtrate
was concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography (G - 80%
ethyl acetate/hexane) to give the title compound as a white
powder (289 mg, 46%).

'H-NMR (300MHz, DMSO-dg) &: 1.70-1.83 (2H, m), 2.65 (2H, t,
J = 7.5 Hz), 3.36-3.45 {(2H, m), 4.44 (1H, t, J = 5.2 Hz),
7.00-7.09 (6H, m), 7.33-7.41 (94, m), 7.95 (1H, s).
Reference Example 27

2—({3-[1l-(triphenylmethyl)-1H-1,2,4~-triazol~3~

yllipropyl}oxy)pyridine-4-carbonitrile



Tr/ By a nmethod simlar to that in Reference Exanple
17 and using, instead of

2-(1H1,2,4-triazol -3-yl thio)ethanol,
3-[I-(triphenylnmethyl)-1H1,2,4-triazol-3-yl]propan-i-
ol 5 obtained in Reference IExgnple 26, the title
conpound was obtained as a white powder (314 ny,
880). 1H NWR (300MHz, DMSO-d6) S: 2.03-2.14 (2H, m,
2.79 (2H, t, J =17. Hz) 430(2H, t, J = 6.4 Hz),
7.04 (6H, dd, J =} 7.31-7.41 (11H, m,
"7.99 (1H, s), 8. 3|8 (1H| 10 J =51 Hz). Reference

Exanpl 8 P

-[ 264 3- -(tr@phMeth@N)-lH-1,2,4-triazol-3-
I ] propyl } oxy) pyridin-4-yl]methananmine N JI~\O N |
N2 °

N.-N Try 15 By a nethod simlar to that in
Reference Exanple 20 and using, instead of
Tr2-1(2- {[1 (triphenyl msthyl) 1H 1, 2, 4-

triazol - t hy o r e ’
2- I({ e %tt o5 %31)( ]% 3'21"? Ref;%gég?‘@' Lhh@re 17
apyiJ Jupriopy,] }ch)em/cnnﬁif ne- 4&Hallb9n|4t—ltlrllez@htw§|ﬂé¢h1m )ethanol,

ferenc 20 Exa 2 h t| Ie co
e hd R 2ln-1 g U R opan-1-01

ob&%ggﬁﬁi,limﬁg}éﬁﬁn@b Qx@ﬁp29126(2ﬁneﬂkht2édeﬁﬁ&uﬂd was
J 7.3 Hz), 3.67 (2H, s) (2H J = 6.5 Hz),
ohg aHeq BY %)WhBt‘glp?‘iqurdcﬂ315 6‘9‘2 Bf”d ‘Hz), 6.99-7. 08

H(«QE:R g)zogilﬁ%”z é} 7d€‘}06 9h, of.p 71497(19(1{1"'%)5) 287@2(2H L,
(1 ='5. erence Exanpl e

T K 3-8 dttophehyl§ ok ljiacét ate= &~& fizg ~4~E& 66% Gyl =

¢ brompacetate {14;7;9,418811ymyl) wassadded sy, s.38 (1H, d,
J = 5.1 Hz).

Reference Example 238

1-[2-({3~[1-(triphenylmethyl)~1H-1,2,4-triazol-3-

vijpropylloxy)pyridin-4-ylimethanamine

N @\/NH?
y I[\/l/\/\o
N-—

Tr/

By a method similar to that in Reference Example 20
and using, instead of 2-{(2-{[1-(triphenylmethyl)~1H-1,2,4-
triazol-3-yljthio}ethyl)oxylpyridine-4-carbonitrile, 2-({3-
[1-(triphenylmethyl)-1H-1,2,4-triazol-3-
vlipropyl}oxy)pyridine-4d~carbonitrile obtained in Reference
Example 27, the title compound was obtained as a yellow oil
(67 mg, 27%).

TH-NMR (300MHz, DMSO-dg) &: 2.00-2.12 (2H, m), 2.77 (2H, t,
J = 7.3 Hz), 3.67 (2H, s), 4.23 (2H, t, J = 6.5 Hz), 6.75
(1H, s}, 6.91 (1H, dd, J = 5.2, 1.0 Hz), 6.99-7.08 (6H, m),



e
n

dropwi se to a suspension of potassium carbonate (12.8

g, 92.3 mmol) and 3- hydroxybenzonitrile (10.0 g, 83.9

nmmol) in THE (50 nL) at roomtenperature, and the

m xture was stirred at 50C for 24 hr. The m xture was

extracted wth 10 ethyl acefiate and saturated aqueous

anmmoni um chl oride solution, and the organic | ayer was

washed with saturated brine, dried over sodium
7.80H/até®), (@i conceht®at €t osPlve. obhdlti t e dompdurid Hz) .

s _a_pal el |.ow mder (17.5 g, 99%9. 1H NWR
—gié&ﬁ&fi—%ﬁ@ 131(3Ht,J:72Hz)429(2H
eth®1q,[ $ﬂ€¢éﬁbﬁﬁ@nyﬂ}@@yli&bLéie 7.13-7.18 (2H, m,

7.28-7 32 (1H, m, 7.36-7.44 (1H, m Reference

Exanple 30 3-[(2: oxyet hyl ) oxy] benzonitrile HO

,,~~0 20 A suspfnsion! of ethyl

[ (3-cyanophenyl ) pxy] adetate obtained in Reference
L ') and sodi um borohydri de
(1.47 39.0“mmol ) in ethdnol (120 nL) was stirred
at 50C4for 15 hr, and the m xture was concentrated
under duced pressure. The residue was 25 extracted
Wi th I te n he or |c | aver
was %gégédbaﬁtﬁagiﬁﬁgﬁgﬁ' ﬁg q%%lg o%g 59 ﬁéged
ngﬁaEetoamjauﬂuﬂﬂﬂx@meﬂft@ogaselhmechmbbeac@nnd@nﬁ g,

2 Cpctapts, b TN ey aTar 1162 kT fy, 200 MOL) i

THZ. QSO4mL3 @&Hrdﬁm ﬂéﬁééﬁéﬁ@rézkbnﬂjth% 24«103Q (WkH,
Ref erence Exanple 31 5

m, 35- .
stngeg e QQFHEﬁénﬁﬁnéﬁhylﬁlﬁHmp§ﬁqx$rwggo@xtgacted with
ety loxyketd )oxyldenzenidd i deudhas/ a@ENnium chloride

solution, and the organic layer was washed with saturated

brine, dried over sodium sulfate, and concentrated to give
the title compound as a pale-yellow powder (17.5 g, 99%).
'"H-NMR (300MHz, CDCls) &: 1.31 (3H, t, J = 7.2 Hz), 4£.29 (2H,
a, J = 7.1 Hz}, 4.65 (2H, s), 7.13-7.18 (2H, m), 7.28-7.32
(1H, m}, 7.36-7.44 (1H, m).

Reference Exanple 30

3-[{2-hydroxyethyl}oxylbenzonitrile
=

HO\/\O/\/\CN

A suspension of ethyl [(3-cyanophenyl)oxylacetate
obtained in Reference Example 29 (8.00 g, 39.0 mmol) and
sodium borchydride {(1.47 g, 39.0 mmol) in ethanol (120 mL)
was stirred at 50°C for 15 hr, and the mixture was
concentrated under reduced pressure. The residue was
extracted with ethyl acetate and water, and the organic
layer was washed with saturated brine, dried over sodium
sulfate, and concentrated to give the title compound as a

white powder (5.85 g, 92%).
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N N Try A solution of

3-[(2- hydroxyet hyl ) oxy] benzonitr.ile obtained in

Ref erence Exanple 30 (19.2 g, 11.8 nmol) in THE io0

(100 nL.) was added dropwi se to a suspension of

3-nitro-1 (triphenylmethyl)-1H 1,2, 4-triazole obtained

in Reference Exanple 33 (46. g, 112 nmmol) and 60%

sodi um hydride (oil dispersion, 6.06 g, 151.52 mmol)
i.in. TH m.)...an he LXt ur.e S.\Stiyred atny 0
Hf@ﬁ%efgtgﬁgg‘zf’obf%ﬂrg‘ T%égES (rlinhkt \l{jg?ré’ }Was?'cggol[léc?jt OPZH, e
4.08-%and et actled W th-water (aHd methyl 24cét d0e.(1Them) ,

r.gani,c, | r was washed with saturated brine, dried

7‘%&é%'§%%i€%$§d??3te, and concentrated. The residue
ReWas epifd fi:edndle silica gel colum chronmat ography (0 -

30% et hyl , acet.at e/ hexane) . to _give the titl onmpound
344 % U loig (i b ?g?% ?698T54204f%fﬁ?ﬁﬁ%“%3oow+z,
yl@@@?@eﬂﬁyfﬁéﬁ&ﬂbéﬁh&@ftrﬂle 4.56-4.63 (2H m,

7.07-7.41 (19H, m, 7.67 (1H, s). Reference Exanple 32

1-{3-[(2-{[1-(triphe thyl)-1H1,2,4-triazol -3- 25
yl ] oxy} et hyl ) oxy] phenyl } net hanamine 196 fl N NN
Try By e)nﬁthod_si 1lar tio that in Reference Exanple

FIEIS st W1,

ria§ol-3-y|]thio}ethyl)oxy]pyridine-4-carbonitri|e,
[(2- {[1-(triphenyl methyl)-1H 1,2, 4-triazol - 3-
Tr | ] oxy} et hyl)oxy] benzonitril e obtained in Reference
Exanple 31, the title conpound was obtained as a
col orl ess utiilon( 504 3N 2 -9 ro ki BiVRy L 308 MHe 2 nBVBOLdB)L e

oﬁ%af%égyf%(§££éﬁéngl’E§3881%2§0 %E@.Z g, 118 mmol) in THF

(100 mL) was added dropwise to a suspension of 3-nitro-1-
(triphenylmethyl)-1E-1,2,4~triazole obtained in Reference
Example 33 (40.0 g, 112 mmol) and 60% sodium hydride (oil
dispersion, 6.06 g, 151.52 mmol) in THEF (300 mL), and the
mixture was stirred at room temperature for 12 hr. The
mixture was cooled to 0°C, and extracted with water and
ethyl acetate. The organic layer was washed with saturated
brine, dried over sodium sulfate, and concentrated. The
residue was purified by silica gel column chrematography (0
- 30% ethyl acetate/hexane) to give the title compound as a
white powder (25.0 g, 46%).

'H-NMR (300MHz, CDCls) &: 4.23-4.29 (2H, m), 4.56-4.63 (2K,
m), 7.07-7.41 (19H, m}, 7.67 (1H, s).

Reference Example 32

1-{3-[(2-{[1-(triphenylmethyl)-1H-1,2,4~triazol-3~
vlloxylethyl)oxyliphenyllmethanamine



n
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15

20

25

10 4.20-4.27 (2H, n) 4.45 (2H, dd, J = 5.5, 3.4 Hz),
6.75 (1H, dd, J =8.1, 2.1 Hz), 6.86-6.96 (2H, m,
7.06-7.14 (6H, m, 7.19 (1H t, J = 7.8 Hz),
7.34-7.44 (9H, m, 7.86 (1H, s). Reference Exanple 33
3-nitro-1-(triphenyl methyl); 1,2,4-triazole K/ NTr
NO2 NN is Tr/ A solution o
3-nitro-1H1,2,4-triazole (1.00 g, 8.77 mol), trityl
chloride (4.89 g, 17.5 nmmol) and
di i sopropyl et hyl am (3305 nmL, 17.5 mol) in THE (50
m) was stirred at| roomitenperature for 15 hr. The

Xt ur e con trat'ed unpbigf, reduced pressure,
WU \esrige' s fract€d with ethyl acetate and

matd The organic |layer was washed with saturated

¢, dried over sodiumsulfate, and concentrated.

/The residue was purified by silica gel colum
Tr'chromat ography (15 - 30% et hyl acetate/hexane) to 25

give the title conmpound as a white powder ,

939%)BY A HARIIOE 30DNiE 2Tobe1 36 17 @@ffrfﬁc(%#x%ﬂple 20

and- §§1zg4;iG%EFaQ9%f'@ﬂ & 04 {1H r Spnelef REERGE) ~11i-1,2, 4~
trla(zpﬁtr@herﬁgrﬁepmﬂt)hm)ropqz}waﬁqia'z%*r"é-eaé%%éaizwéee 3-1(2-

g sz NeN”YQetﬁ?g@- rethod, sipiiag_to that in

ere ce 3 u5|ng, I nst ead of

leeﬂyﬁeahyH4b32 bdﬂﬂQﬂﬂﬂK%lQm@¢W$lﬂ$ﬁ in Reference Example

3L ghEhitnbd de S RTD hoier (i 058, - oy SRR ke "RIL (504
mg(3©©Mj-|Z DI\/ISOdG) 8: 3.84 (3H s), 7.07 (6H dd, J =

1H3§ﬁ£ 3OOMHZ, %Mso 34 ! 46 g v%b %2%? &%ﬁ’3§%€ (2H, s),
4.20-4.27 {2H, m), 4.45 (2H, dd, J = 5.5, 3.4 Hz), 6.75 {(lH,
dd, J = 8.1, 2.1 Hz), 6.86-6.96 (2H, m), 7.06-7.14 (6H, m},
7.19 (1H, t, J = 7.8 Hz}, 7.34-7.44 (SH, n), 7.86 (1H, s).

Reference Example 33

3-nitro-l-{triphenylmethyl)~1H-1,2,4-triazole

N NG,
o

N—N

TT/

A sclution of 3-nitro-1H-1,2,4-triazole (1.00 g, B.77
mmol), trityl chloride (4.89% g, 17.5 mmol) and
diisopropylethylamine (3.05 mL, 17.5 mmol) in THE (50 mL}
was stirred at room temperature for 15 hr. The mixture was
concentrated under reduced pressure, and the residue was
extracted with ethyl acetate and water. The organic layer
was washed with saturated brine, dried over scdium sulfate,
and concentrated. The residue was purified by silica gel
column chromatography (15 - 30% ethyl acetate/hexane) to
give the title compound as a white powder (2.350 g, 923%).
'H-NMR (300MHz, CDCls} &: 7.08-7.17 (6H, m), 7.33-7.47 (S9H,
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Ref erence Exanple 35
1-(triphenylnmethyl)-1H 1, 2, 4-tri azol e- 3-carboxylic
acid ~ Tr_ N\ YOH N O By a nethod simlar to that in
Ref erence Exanple 15 is and using, instead of ethyl
1H1,2,4-triazol -3-yl acet at gp7net hyl
1-(triphenylnethyl)-1H 1, 2, 4-tri azol e- 3-car boxyl ate
obtained in Reference Exanple 34, the title conpound
m)was . 0dbt{aiined)as a white powder (2.82 g, 98% . 1H NWR
300MHz, DNBC>d6) 8: 7.07 (6H dd, J =6.9, 2.9 Hz),
Re3gIonss $Xe&00eH 3%, 8.31 (1H, s), 13.49 (1H s).
neBﬂ&QrQnQQrﬁﬁﬁaﬂ & hyl)-1H-1,2,4~triazole~3-carboxylate
[1-(t enylnethyl) 1FL1 2, 4-triazol - 3- yl'] met hano
[1r- Tr--N || OH By a method sinilar to that in

TrREﬂérenc 26 25 and using, instead of ethyl
3-[1> ‘# hyl ) - 1H
1,2,4-triaz I 3-yl ] propanoate, nethyl

1- (trlpheny met hyl ) 198
1H1,2,4-tr azol e- 3- carboxyl ate obtained in Reference
Exadb?ea3m$thhé Biitnlié agcorggourich twais) Gt fad met-asEaambl ée33

35 89 1H NVR 0 O d S: 4.4 ,
oSt (5,55 8, £ LR oo, SR S
1, 26H—t:n‘)1,3§$l&6-37~ofh2ckic9ﬁ{lmf)e, 8:104 t{dH: apmpBRehear enge
e , . _
obSETRET 2B i i MRS - 0 10 Ha-39F hzol - 3.
‘nwhet hybyexy) srebyblbeszoni ghi ey, NsJr-N 030 My, qd, 7 =
6.8, 2.8 Hz), 7.34-7.46 (9H, m), 8.39 (1H, s).

Reference Example 35

l1-(triphenylmethyl)-1H-1,2,4-triazole-3-carboxylic acid
/=N

Tr——N
OH
W

O

By a method similar to that in Reference Example 15
and using, instead of ethyl 1H-1,2,4-triazcl-3-ylacetate,
methyl 1-(triphenylmethyl}-1H-1,2,4-triazole-3-carboxylate
obtained in Reference Example 34, the title compound was
obtained as a white powder (2.82 g, 98%).

*H-NMR (300MHz, DMSO-dg) 6: 7.07 (6H, dd, § = 6.9, 2.9 Hz),

7.30-7.56 {(SH, m), 8.31 (1H, s), 13.4% (1H, s).
Reference Example 36
[1-({triphenylmethyi}-1H-1,2,4-triazol-3-yl]lmethanol
/=N
T’"‘”N\N/)\/OH
By a method similar to that in Reference Example 26
and using, instead of ethyl 3-([1l-{triphenylmethyl)-1H-

1,2,4-triazol-3-yl}lpropancate, methyl 1l-(triphenylmethyl)-
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30

A suspension of [1-(triphenylnethyl)-I1H1, 2, 4-

triazol -3-yl] met hanol obtained in Reference Exanple 36
(3.00 g, 8.79 mmol ), 3-(brononethyl)benzonitrile (1.89
g, 9.67 mmol) and 60% sodi um hydride (oil dispersion,
0.316 g, 15 13.2 mmol) in THE (100 nL) was stirred at
70C for 15 hr. The reaction m xture was cooled to
roomtenperature, and extracted with water and et hyl

1Ha§eiahetrIB%o@égémdéﬂﬁ&ﬁwpwwa&ﬁMﬁﬁﬁghV!ﬁfRéﬁéﬂéﬁégd
brlne dri ed over sodiumsulfate, and concentrated.

Exqﬁél?eéﬂduéhﬂaé15&@rﬁQ&PQﬂP@qu%x?Rkﬁl@%ﬁc%$u%nWhlte
shrpmatogeaghy o6l 0% et hyl acet ate/ hexane) to

pog@ven?he tl? e coﬁpound as a colorless oil (3.50 g,

"H-8799 . (30MINVR (I3B0MiZ), DIVBO-416) (B, 4d54J(2FE Q)H74 5%-29-

), 7 4 1.(6 7 m
> %gsizg 64 (2& Ué)% & 1?%%%? s?ﬁ‘?y rfh%C  §-4¢
(1MHz)s) 8.16 (1H, s). 25 Reference Exanple 38
Re fa 3-L{LI- tr|p gnylnethyl) 1H 1, 2,4-triazol - 3-
= yl] phenyl}nethanan1ne ~N}  Tr~"N\N
3- CXNHQ ByrapﬁEhQQddﬂHpﬂEHlH{XIZKﬁ i Ref ere@nce Exanpl e
and u5|n%§ i nst ead of

Ylémf%w% FPXYY PED |bﬁé12mlfiﬁlﬁ1 2,4 199

trliéoLhﬁ yI]thlo}ethyI pyrldlne 4-carbonitrile,
(triphenyl methyl)-liH1,2,4-triazol -
Try+Tﬁethyl}oxy) t hyl ] benzoni

rile obtained in

Ref e Q&%//f éngonpound was obt ai ned

as a pal e- yeIIOM/0|I 1.96 7% . 1H NMR (300MHz,

DVB@G dB)ssengdios ¢2H[Lbr sy irdess Lehye)) -~ 18 1462 (2H,
e o 3 on PR U S RS R B Al
(339019, eBhyP #mox0- 5-3(-2-trvirermd YR8, M el hydi bt hiend[l288- g,
o. 8} RYLL) M dLney2- A NXY A8 ide (0il dispersion, 0.316 g,
13.2 mmol) in THF (100 mlL) was stirred at 70°C for 15 hr.
The reaction mixture was cooled to room temperature, and
extracted with water and ethyl acetate. The organic layer
was washed with saturated brine, dried over sodium sulfate,
and concentrated. The residue was purified by silica gel
column chromatography (10 - 30% ethyl acetate/hexane) to
give the title compound as a colorless oil (3.50 g, 87%).
'H-NMR (300MHz, DMSO-d¢) &: 4.54 (2H, s), 4.57 (2H, s),
7.04-7.11 {6H, m}, 7.35-7.43 {(SH, m), 7.51-7.64 {Z2H, m},
7.68 (1H, s}, 7.76 (1H, d, J = 7.3 Hz), 8.16 (1H, s).
Reference Examnple 38
1-{3-{({[1-(triphenylmethyl)-1H-1,2,4-triazol-3~

yilmethylioxyimethyl]phenyl}lmethanamine

[ 4i\\// \\//[:::]\\J/NHQ

By a methoed similar to that in Reference Example 20

and using, instead of 2-{{2-{[1-(triphenylmethyl)~1H~-1,2,4-



O H\V~ Oi S N O Ethyl

5'-am no- 2, 3' - bi t hi ophene-4'-carboxylate (3.00 g,

11.842 mmol ) was suspended in IN hydrogen chloride is

acetic acid solution (30 nL), ethyl cyanoformate (1.29

g, 13.026 nmol) was added, i&8%d the m xture was

stirred under heating at 90C for 2 hr. The reaction

m xture was allowed to cool to roomtenperature, and
tniﬂﬂﬂ%ﬂiiﬁkﬁtm¢@E¢tmeHUQeg lppreédsure 4 -Taeboasitdud avas3 -

n_dj eth t 0. the | sol ubl e
er(lqae‘L hen %T?e%ftjjeg g@ ?‘i’?t? FoAZWashed with
ylv}/ate&myu cgtw)enémyl]mézemﬁﬁm@umd aﬁtalbtﬁi\l\ﬁanﬁJrence
1 88 1H 300 DMSO- d6), S: 36 (3H

fx(a Pﬁ ’ t;ff?zﬁj tye E'@ % lhl/Hé jas ?béaﬁffd Tt

yed.d.,owJ 0115 . %Ggﬂzav .57 25 (1H dd, J = 5.1, 1.3
24 g{ 3.6, 1.3 Hz), 7.87 (1H, s),

"H1BMBg @QHM ﬁnsﬁmﬁﬁéﬁbﬁe§Ce1Eﬁéwﬁﬁ@ 4bratlhyl3. 68 H, s),

4.3¢f yran- 2y -4-0x0¢ 3y 4-gi hydr inhfie'ﬂf?[%";% 29@ J-46-7.31

g% rlmdlneZCarboxyIateO O By a
(Siet Hod si-miaf-40 (Wt mh, RBf fendd, E%arrpl e 39 and

ReYSiRGcd R8I Of @thyl 5' -am no-2, 3' - bi t hi ophene-4' -
s 5 2-ami no- 4- f ur an- 2- yl t hi ophene-3

etgydbdxpixat-d - t%mihlemflboﬁp@uddnwasocbuamwéd & a
a1085940, ; Aoder_ (2,85, 9,419 -

Ethyl 5’-amino-2,3"-bithiophene-4’ ~carboxylate (3.00
g, 11.842 mmol) was suspended in 1N hydrogen chloride-
acetic acid solution (30 mL), ethyl cyanoformate (1.29 g,
13.026 mmol) was added, and the mixture was stirred under
heating at 90°C for 2 hr. The reaction mixture was allowed
to cocl to room temperature, and concentrated under reduced
pressure. The residue was suspended in diethyl ether, and
the insoluble material was collected by filtration, washed
with water to give the title compound as a brown powder
(3.21 g, 88%).
"H-NMR (300MHz, DMSO-dg) &: 1.36 (3H, t, J = 7.1 Hz), 4.39
(2H, g, J = 7.2 Hz), 7.12 (iH, dd, J = 5.1, 3.6 Hz), 7.57
(1H, dd, & = 5.1, 1.3 Hz), 7.65 (1H, dd, J = 3.6, 1.3 Hz),
7.87 (1H, s), 12.89 (1H, brs).
Reference Example 40
ethyl 5-furan-2-yl-4-oxc-3,4~dihydrothieno([2, 3~
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20

1H NWVR (300MHz, DMSO-d6) 6: 1.36 (3H, t, J = 1 Hz),
4.38 (2H, q, J = 7.1Hz), 6.60 (1H, dd, J = 3. 4, 1.9
Hz), 7.57 10 (1H, d, J = 3.2 Hz), 7.76 (1H, d, J = 1.1
Hz), 7.95 (1H, s), 12.93 (1H, brs). Reference Exanple
41 ethyl. 4-[(3-cyanophenyl3oky] butanoate n 0 ~ N O
1s Step 1 A solution of 4-bronobutanoic acid (25.0 g,

150 mmol ), DWMF (5 drops) and oxalyl chloride (17.0
]wflmggl@l%qanhvxydhéﬁm oronet hane (250 L) was
stirred at roomtenperature for 5 hr. The reaction
m xture was concefitrated under 20 reduced pressure,

di chl or omret hane C?\200 nm.) and ethanol (9.0 ni, 170
nmol ) wer e ‘"dded he residue, and the m xture was
stirred at [Joomtenperature for 15 hr. The reaction
m Xt ur ey W th saturated agueous sodi um
hydr ogengar bon nd saturated brine, and the organic
was-~dri‘ed over sodium sul fate, and
oncenfrated. Th resi due was purified by silica gel
chromat ography (0 - 5% ethyl acetate/ hexane)
to gi et hyl 4-bronobutanoate as a colorless oil

(24. Oa §$9%0d55§h§@a% %OS%%%%nﬁfp%égeﬁ%nce uxarr le 39

3- hydr oxybenzonitril
angodb yrohy dhisde aCoidf ditdper si’'ommnoi2g3’ SDlelﬁﬁﬁle)lel 5 M

B0, s stinet-ol oo temeLalute o, S0

capddeglbherettde and tchempdund was ebtameldaesr aomrcwn
t er.at refor 1 hr The m xture was all owed to cool
po SITP (g% létlselgr{pera and concentrated under reduced

H{NM%SUJ@OMH7, DMSO- d) 6: 1.36 (3H, t, § = 7.1 Hz), 4.38
(2H, g, J = 7.1Hz), 6.60 (lH, dd, J = 3.4, 1.9 Hz), 7.57

(14, d, J = 3.2 Hz}, 7.76 (14, &, J = 1.1 Hz), 7.9%5 (1H, s},

12.8%3 (1H, brs).

Reference Example 41

ethyl 4-[(3~cyanophenyl)oxylbutancate

=

|
Cl\ﬂ//f\\\//f\\()//QQQy//“\\SS§N
O

Step 1

A solution of 4-bromobutanoic acid (25.0 g, 150 mmol),
DME (5 drops) and oxalyl chloride {17.0 mL, 195.0 mmol) in
dichloromethane (250 mL) was stirred at room temperature
for 5 hr. The reaction mixture was concentrated under
reduced pressure, dichloromethane (200 ml) and ethanol (9.
mL, 170 mmol) were added fto the residue, and the mixture
was stirred at room temperature for 15 hr. The reaction
mixture was washed with saturated aqueous socdium

hydrogencarbonate and saturated brine, and the organic
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The residue was extracted with ethyl acetate and

saturated aqueous anmoni um chl ori de sol ution. The

organi c layer was 1s washed with saturated aqueous

amoni um chl ori de solution and saturated brine, dried

over sodiumsulfate, and cepgentrated. The obtained

residue was purified by silica gel colum

chrorrat ography (0 - 10% et hyl acetate/ hexane) to give

e tiatd @ cpound- as. @GR! Ohl €850 bn6l0oAd@ntkAVs.  The

O 1H NWVR (300MHz, CDC13) 8: 1.27 (3H, t, J = 7.2 Hz),
regngge(gﬁs gquﬁpeﬁfpy sBlycgkgelzcg@u@chhgompuggraphy (0
_ 22 4. 2H,.-

% 2%E?fl'%§%§%y%éﬁ?ﬁﬁﬁer @o %t%é e%hé§(%HHLdﬁobhtanoate
aS7aSZO$O¢de(Sls—| oI . Réf%r@nc%‘iﬁkanpl e 42 25 et hyl
Stép{ [23 (am nonet hyl ) phenyl ] oxy} but anoat e hydrochl ori de

HCl 0 NH O A nmixture of ethyl
4 [(B eyapeplseoyl W)B]Mc&tt&@lk@en@dﬂztatneﬂel nsRebegende . 0

| e o % aI [, adi rbon
g A TG S8 ik 65 (8 Gy Of APE T30 Chet @ (38 )0 -3
mmad et marol (B0 mil) was stirred at room tlkeamper-aiude for

for, 5 hr under hydr ogen at nposphere (1 atn).. 202 _ The

30p i pistAtet e TSt et of £ ARdCEng- f|5I0t Paf@Gds Was

adeenc emlhatied undertgediced, PEeqayr 6+ i4Neby drogeibn
chl orlde/ethyl acetate solution (7.5.0 nL, 60.0 mmuol)

teRE T aGddEd AT the Iobt ai Pe®l ResFdGE, vamd alRe WAty ool to
roW%St%Hﬁ€¥§%uﬁaaQﬁu?%%ﬁ%@ﬁ@%Q@eHngﬁBe ?@Hﬂ%ed ressure.

pressure. The reS|due was crysta |ze romt ol ene
Th&nd@ﬁh@uﬂwuﬂﬁcﬂ%@n%ﬁ@eQEWEthrééhyétabbﬁzé@'MWﬁnsaturated

o a5 S A Sontee Vo). BT Ve
waBHd twith sat2raiz)d dq@@ouiOamﬁHnlum chlor6.d $mBition
anﬁk ?tefﬁ% &?gflﬂ% 1 g %@%E Eiaxugdsu f%% 'Qdd
concentrated. The obtalned residue was purified by silica
gel column chromatography (0 - 10% ethyl acetate/hexane) to
give the title compound as a colorless oil (10.2 g, 100%).
'H~NMR (300MHz, CDCls) &: 1.27 (3H, %, J = 7.2 Hz), 2.13 (2H,
tt, d = 6.7, 6.7 Hz), 2.52 (2H, t, J = 7.2Hz), 4.03 (2H, t,
J = 6.1 Hz), 4.16 (2H, g, J = 7.2 Hz), 7.08-7.16 (2H, m),
7.21-7.26 (1H, m), 7.32-7.40 (1H, m).

Reference Example 42

ethyl 4-{{3~(aminomethyl)phenyl]joxy}butancate hydrochloride
S HC]

oS

A mixture of ethyl 4-[{(3-cyanophenyl)oxylbutancate
obtained in Reference Example 41 (8.50 g, 36.4 mmol), 10%
palladium carbon (containing 50% water) (12.8 g), formic
acid (88 mL) and methanol {80 ml) was stirred at room

temperature for 5 hr under hydrogen atmosphere {1 atm).
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8.2, 2.2 Hz), 7.04 (1H, d, J = 7.3 Hz), 7.12 (1H, s),

7.31 (1H, t, J =7.9 Hz), 8.26 (3H s). Reference

Exanpl e 43 1s et hyl

4-{[3-({[ (4- oxo- 3, 4-di hydr oqui nazol i n- 2-

yl ) car bonyl ] am no} net hyl ) pheagl ] oxy} but anoate 0 HN H

O "ONOOBy a nethod simlar to that in Exanple 1

and using, instead of 1-(3-{[2-(1H1,2,4-triazol-3 20
Thyl tehieo)igtiiyd Jeoxsdpheinyt 9 ned hahfaniing, tétahﬁlilzlr{a[t@- was

t hyl enyl ut anoat e hydr ride
CO%%{QQQn C}/ L?r%q Ter'e eéndgue ;Ega%f)?% 545 38[ 5Ogg%ound
ch\A@s:mimt/aam@dL aﬁ:ea,awmlstcel@m\dﬁr (80@ nw, 86%. mkkHNMRzs
DVSQ-d6) 6; 1.15 t, = 7.1 Hz), 1.89- .
“%'it(% %ﬁ f*f%%%w % 'gnd éhg [y tugeggappgtirred,
ant, cbredht3aizad dh&Ek(é@ﬁu@ed Fedslrbz) , TAedBeddued.was
6.77-6.84 (1H, 6. 88-6.94 (2H,

J = 6.2 Hz),
Crfsf@lﬂlﬁ% fHotytolyeny. 728 (he cwdeﬂ?w?aéfm@me
re@kwé&é@ﬁi&éﬁlﬂfHﬁ d@eth llgtﬁéy tgdglée thedtikalk
Hz), 9.54 (1H, t, 6. 29 (1H brs).

coR@p@p&@@ Bx affpl tee Lp_fpwder (7 79 g, 78%).

0X gui,n lin- 2
HATI“%’ {8%’ émgﬁqg?rredtekw ? Eeg?/l ?é’)%y} it &noi g aC|ﬂaZ)O .98
(28, HtN H@BZO@NNL\ 698CBIZO,A2n4<6uKéHof tetAyk 7.3 Hz), 3.95-
1 SRS HLGA XYB &y, o, 0 = 7.1 B2y, 6.92 (1H, dd, J =
8.2, 2.2 Hz), 7.64 (1B, 4, J = 7.3 Hz}, 7.12 (1H, s}, 7.31

{1H, &, J = 7.9 Hz), 8.26 {3H, s).

It

Reference Example 43

ethyl 4-{[3-{{[{4-0x0-3,4~dihydrogquinazolin-2~
yl)carbonyl]amino}methyl)phenylloxy}butanocate

\\\//O /J::::I\\//N

By a method similar to that in Example 1 and using,
instead of 1-(3-{[2-(1H-1,2,4-triazol-3-
yithioj}ethyl]oxylphenyl}methaneamine, ethyi 4-{[3-
(aminomethyl)phenyl]oxyibutancate hydrochloride obtained in
Reference Example 42, the title compound was cbtained as a
white powder (807 myg, 8§6%).

'H-NMR (300MHz, DMSO~dg) &: 1.15 (3H, t, J = 7.1 Hz), 1.89-
2.01 (2H, m), 2.44 (2H, £, J = 7.3 Hz), 3.96 (2H, ¢, J =

©.3 Hz), 4.04 (2H, g, J = 7.0 Hz), 4.45 (2H, &, J = 6.2 Hz},

6.77-6.84 (1H, m), 6.88-6.94 (2H, m}, 7.19-7.27 (1H, m),
7.57-7.65 (1H, wm), 7.75-7.81 {(1H, m), 7.84-7.94 {(1H, m),
8.17 (1H, dd, J = 7.9, 1.1 Hz), 9.54 {(1H, &, J = 6.3 Hz)},
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di hydr oqui nazol i n-2
yl ) car bonyl ] am no} net hyl ) phenyl ] oxy} but anoat e obt ai ned
in Reference Exanple 43 (525 ng, 1.28 mmol), 4N
aqueous sodium 10 hydroxide solution (1.6 L), THE
(10 nmL), nethanol (10 nmL) @angd water (10 nL) was
stirred at 100C for 2 hr. The m xture was allowed to
cool to roomtenperature, and the solvent was
12evaponat edrdnder reduced pressure. Water and 1N
hydrochloric acid (6.41 nmL) were added to the residue,
Ref&ranget h&aredfl filng precipitate was col | ected by

a-fiBtragiencxowashed i Wiid WRL:6lazAndhdried. The
obtai ned crude crystals were recrystallized from

y1eehahRenyLdagiive ) ke hyil) ph egonpount Duisaze Wwhi 2 @l powder
(339 ng, 69%. 1H NWMR (300MHz, DMBO-do) 5: 1.85-1.99
(2H, m, 2.37 (2H, t, 20 J = 7.3||Hz), 3.96 (2H, t, J

= 6.4 Hz), 4.45 L2N_d, J = 6.4 6-6.86 (1H,

m, 6.88-6.96 ( ), 7.%3(1N, B. 1 Hz),
ol 56-7.67 (1H 75- 7582 (14 -7.93 (1H
8 18- dd : SO (1H, t, J =

6.1B Hz), 12.21(2H,s). 25 Refierence Exanple 45
N<D ( 3- am nophenyl ) net hyl ] - 6<{&yano- 4- oxo- 3, 4-
di hymlroopd ez ob £ 1 endi carhorami;de 412040-Q,GN H\ ( N
AV iV ([ H2ZN. N _O A suspension of ethyl
dilgydyarABi B8R84 di hydr oqui nazol i ne- 2- car boxyl at e
v1PBLAabPedLE AnRabeRenee 1) 1(%0 PutOhdatd ddcgmmkl in

and 3- (am nonet hyl ) ani |l i ne 3 g, 6.17 mol) in

RefpEepds REFmRas 46i rlPéd &9 80C Formal) hril Fgueous sodium
hyd83£1LONsBLXEYER WAS 6CQQlied g rOAMASNPELANILs1 (10 mL)
and water (10 mL) was stirred at 100°C for 2 hr. The
mixture was allowed to cool to room temperature, and the
solvent was evaporated under reduced pressure. Water and
1IN hydrochloric acid (6.41 miL) were added tec the residue,
and the resulting precipitate was collected by filtration,
washed with water, and dried. The obtained crude crystals
were recrystallized from ethanol to give the title compcund
as a white powder (339 mg, 69%).

'H-NMR (300MHz, DMSO-dg) &: 1.85-1.99 (2H, m), 2.37 (24, t,
J = 7.3 Hz), 3.96 (2H, £, J = 6.4 Hz}, 4.45 (2H, d, J = 6.4
Hz), €.76-6.86 (1H, m), 6.88-6.96 (2H, m), 7.23 {(1H, t, J =
8.1 Hz), 7.56-7.67 (1H, m), 7.75-7.82 {(1H, m), 7.83-7.93
{(1H, m), 8.18 (iH, dd, J = 7.9, 1.1 Hz), 9.55 (1H, t, J =
6.3 Hz), 12.21(2H,s).

Reference Example 45

N~-[ (3-aminophenyl)methyl]-6-cyano-4-oxo-3, 4-

dihydroguinazoline-2-carboxamide



in

10

15

20

25

| PE was added, and the insoluble material was filtered
off. The filtrate was concentrated under reduced
pressure, and the obtained crude crystals were
recrystallized fromethyl 10 acetate-IPE to give the
title conpound as a white ppwder (899 ng, 69%.

"H NVR (300MHz, DMSO-d6) 5: 4.34 (2H, d, J = 6.2 Hz),
5.11 (2H, s), 6.40-6.56 (3H, m, 6.95 (1H, t, J = 7.6

Hz), 7.88 (1H, d, J =& 5 Hz), 8.23 (1H dd, J = 8.5,
1.9 Hz), 8.55is (1H, djj J 1.5 Hz), 9.50 (1H, t, J =
6.2 1.2.48 (1H, rencefxanpl e 46
1,1 yl eth I {HB({[ 74- oxo0- 3, 4-
di h nazolin-2 40

I

a N1 met hyl } carbamate O
H; H ( ONN NN OBy a nethod sinilar to
that in Reference!llExanple 45 and using, instead of

3- (am nonet hyl )anH i ne, 1,1- dinethyl et hyl

{[3- Aaghggggggﬁh)g@egx gqe%h%ggggjﬁxygég tge 25 title

conpound was obtai ned a whi't e 6 g, 88%.
de@Q?OﬂH&NﬁRO@@WCa}mmw ontsnn(a@mnsﬁefaam@ce

Exg%g 5&2 Esﬁ% %§F2%ﬂ88 4? {ZFE g 3 %ménggg%%g;éfnlllne

(O IH3 d,, .2 79 mhoH) i r8.154 (L '61)\ w3s65tiiHedS)an: 80°C for
15\R L. Th AORSTRYT) BHERgH] ot Ry FOBLEGari6. FoGfb- Eperature,
I PHi hydr addienaz ahidne-nhd- cardaoxan dendyar oehl earEd€i0tered off.
The filtrate was concentrated under reduced pressure, and
the obtained crude crystals were recrystallized from ethyl
acetate~-IPE to give the title compound as a white powder
{899 mg, 65%).

'H-NMR (300MHz, DMSO-de) &: 4.34 (2H, d, J = 6.2 Hz), 5.11

(2H, s), 6.40-6.56 (3H, m), 6.95 (1H, t, J = 7.6 Hz), 7.88
{1IH, d, J 8.5 Hz), 8.23 (1H, dd, 7 = 8.5, 1.9 Hz}, B8.55
(iH, 4, J = 1.5 Hz), 9.50 (1H, t, J = 6.2 Hz), 12.48 (1H,

s).
Reference Example 46

l,1-dimethylethyl {[3-({[(6~cyano-4-oxo-3,4-

dihydroguinazolin-2-

yl)carbonyl]aminolmethyl}phenyl] nethyl}carbamate

HN)K/

\/Nm)\ /O

By a method similar to that in Reference Example 45
and using, instead of 3-(aminomethyl}aniline, 1,1-
dimethylethyl {[3-{aminomethyl)phenyl]lmethyl}carbamate, the

title compound was obtained as a white powder {2.36 g, 88%).
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HNCN FIC HZN NN 11 O To a suspension of
1,1-di methylethyl {[3-({[(6-cyano- 10
4- oxo- 3, 4- di hydr oqui nazol i n-2
yl ) car bonyl ] am no} net hyl ) phenyl ] met hyl ) car bamat e
obtained in Reference Exanphe 46 (2.14 g, 4.94 mvl)
in ethyl acetate (5 nmL) was added 4N hydrogen
chloride/ethyl acetate (60 nL), and the m xture was
Shisk! 8908kt 0OMEETREr akur ¢ b3 fia 19)hr The raactdon, -
was “éoncent r 4 under redu é ressure and
6. @h@Zresﬂd@Q wakl.cr sthlflie@ ﬁﬂbn17t@Wuéné2 Th&, m), 7.88
bt aj n cr st al syspended, in t hy, \
%é ?%tgg aﬁgqfﬁﬁggus%eaérggsmags??rrgh und;9 ﬁ%é?%n tHeos),
9.f66r (3Hhr st)o gidesT heiditse. conpound as a white povvder

R 1.86 2 919/9471H-N|\/R(300M-|Z DVBO- d6) 8:
wigaéf»i 4.51 (2H, d, J = 6.4 Hz),
N-4. BL-Emﬂidﬁ@ﬁhyﬂ pﬁéﬁﬁﬂlﬂéthﬁl}36 c@aﬁoHA}QXOSBZQ—
, % éSH brE 8. 54-8. 58
dl&?ﬁF%ﬁQlQi4§¥¥ﬂ%T?1%ﬂ¥b amyge YEERCEPS fd825
Ref erence Exanpl e 48

N[ (3- an1nopheny|)nethy| - 5- et hyl - 4- oxo- 3, 4-
di hydr ophieno[ 2, 3-d >.&aiboxami de 206 O
|

q%bgsx' method simlar to
usi ng, instead of
et hy “eyano=4- oX , 4 N

di hydr oqui nazol i ne- b car boxyl ate, et hyl

5- net hyl - 4- oxo- 3, 4 ©
To a suspension of 1,1i-~dimethylethyl {[3-{{{(6~-cyanc~

4-oxo-3,4~dihydroguinazoliin-2-
yvl)carbonyl]lamino}methyl)phenyl]lmethyllcarbamate obtained
in Reference Example 46 (2.14 g, 4.94 mmol) in ethyl
acetate (5 mL) was added 4N hydrogen chloride/ethyl acetate
(60 mL), and the mixture was stirred at room temperature
for 15 hr. The reaction mixture was concentrated under
reduced pressure, and the residue was crystallized from
toluene. The obtained crude crystals were suspended in
ethyl acetate, and the suspension was stirred under heating
fer 3 hr te give the title compound as a white powder ({1.86
g, 99%).

'H-NMR (300MHz, DMSO~ds} &: 3.91-4.09 (2H, m), 4.51 (2H, d,
J = 6.4 Hz), 7.31-7.46 (4H, mwm), 7.%0 (iH, d, J = 8.7 Hz),
8.25 (1H, dd, J = 8.5, 2.1 Hz), 8.36 (3H, brs), 8.54-8.58
(1H, m}, 9.63-9.75 (1H, m), 12.73 (1H, brs).

Reference Example 48

-[{3~aminophenyl)methyl]-5-methyl-4-oxo0-3, 4~

dihydrothieno[2, 3-d]pyrimidine-2~carbecxamide
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s di hydrot hi eno[ 2, 3-d] pyri m di ne-2-car boxyl ate
obt ai ned according to the nethod described in
US4054656, the title conpound was obtained as a

yel | ow powder (1.92 g, 97%. 'H NWVR (300MHz, DMSO- d6)
S: 3.33 (3H, s), 4.30 (2H, dpgd = 6.2 Hz), 5.03 (2H,
s), 6.40-6.52 (3H, m, 6.94 (1H, t, J =10 7.7 Hz),
7.31 (1H, d, J = 1.3 Hz), 9.48 (1H t, J = 6.3 Hz),
12.20 (1H, s). Referefite Exanple 49 1, 1-di et hyl et hyl
{[3-({

in-2- 15

Phe | ] et hyl } carbamate O H
N Y O By a nethod simlar
€ 45, and usi ng, instead of

et hyl 6-cyano- 4-axo- 3, 4-
dihydroquinazoliﬁ%-z-carboxylate, et hyl
5- neBly b- feded3 sdmiZer to that in Reference Example 45
i hydrot hienol 2, 3-dlpyrimdine-2-car.boxyl at e obt ai ned
an%%&%%%} g %?F% %ﬁi&ih%éhn%snggéaoi# 8§%0§4%56 and
dibsichgpquimst@bichof 2 3= £ abvprghet byl pahiylli Bemethyi-4-oxo0-3,4-
.1, 1- di _net hyl I 3-. ... ., o
SRR S ol et By P Bar paraERC et Rgained
aceemauunrd tashOhiatned assarwbetie ipowdan 5¢&skl, Ghe titie
82% . 25 1H NMR (300MHz, DMBO-d6) S: 1.35 (9H, s), _.
copppprsl gy ghtagnedagoa(allay owder {2 g4P75) -
iRt 430dvE S dMdD-g. - %3 3083 74l (BH 4”.7309(%?, (dH o -
t, J =6.3 H), 12.2§% H, ") ‘Refererce Exanpl € 50
6 R f73-+( arithonetthy| 9 phebyf P et Ayl ¥ 38 mBY hy 16-£2%x0dHB, 42, T =
7.91 lydr othienofg, 3-4] pyLi 71 di ngy2-caroxaim de: 5 = 6.3 uz),
hydrochl ori de
12.20 {(1H, s=}.

Reference Example 49

1,1-dimethylethyl {[3-({[{5-methyl-4-oxo0o-3,4-
dihydrothieno[2, 3~-d]pyrimidin-2-

yl)carbonyljaminoclmethyl)phenyl]methyllcarbamate
O

H\/@ H HN)K\ N\
XOYN \/N\'/L\\N S
5 8

By a method similar to that in Reference Example 45,
and using, instead of ethyl 6-cyano-4-oxo-3,4-
dihydroquinazoline-2~carboxylate, ethyl S5-methyl-4-oxo-3,4-
dihydrothieno{2,3-dlpyrimidine-2-carboxylate obtained
according to the method described in US4054656 and using,
instead of 3-{aminomethyl)aniline, 1,l-dimethylethyl {{3-
(amincmethyl)phenyl]lmethyl}carbamate, the title compound
was obtained as a white powder ({2.11 g, B82%).
'H-NMR (300MHz, DMSO-d¢) 8: 1.35 (9H, s), 2.47-2.53 (3H, m),
4.10 (2H, d, J = 6.2 Hz), 4.43 {(2H, d, J = 6.4 Hz), 7.08~



I

15

20

25

OHO HHN~ HZN NY N5 OBy a nethod simlar to that

in Reference Exanple 47 and using, instead of

1, 1-dimethyl ethyl {[3-({[(6-cyano-4-

0x0- 3, 4- di hydr oqui nazol i n- 2

yl ) car bonyl ] am no} net hyl ) pheayl | met hyl } car bamate, 1,1

10 di net hyl et hyl

{[3-({[ (5- et hyl - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3-
7.d[\pyrGHy din- 2.62 (1H, t, J = 6.3 Hz), 12.25 (1H, s).

I rbonyl n t hyl ) phenyl ] met hyl } car bamat e

Bﬁggﬁggﬁgﬁgi%%ﬁ£%ig%gﬁce Exanple 49, the title conpound

N-Wd S -Olatraimed: tasy 1 Ygovdii ¢ 2] pennel } ¢ 3-38tHy 13480 xamd, )4-

1H NVR (3 DVEO-d S . 2.47-2.53 9
dl%\é(,{_:irosthlen%) %GA%IZZ:H pydrlrgléz%e 42 Hg?r ?xggu_gieS?y ch%‘hl)orlde

9.58 (3H, brs), 9.67 (18, t, J = 6.4 Hz). Reference
Exanpl e 51 et hyl
6- cyang sxo-3,4-dig oauj ol i ne-2-carboxylate O
20 O HSt ep To sohuti on of
ani |l i g aci %$ 95.0 mmol) in THE

; |s( Nlchl onet hyl) carbonate

(9.40 g, 31 7 mmol )] and the mixture was stirred 25

under heating at 6 for 15 hr. The reaction m xture

was BEOﬁCEﬁthaﬁe@;mnd@m ﬁ@ddﬁ&d:pi@s&@f@;eaﬂa ERlample 47

q 5 t The N
anf} g%&%’ wasss%%fe erdgh ;S%g 6dé f(q éqwcyano 4
oxaﬁ6 éx@mmydmeMﬁduxﬂlmﬁ acetate. The organic |ayer

R e T Al e Er Gt G oy R S 2 mate -

dimethylethyl {{3-({{(5-methyl-4-ox0-3,4-dihydrothienc([2, 3~

dipyrimidin-2-
vl)carbenyllamino}jmethyl)phenyl]lmethyllcarbamate obtained

in Reference Example 49, the title compound was obtained as
a white powder (1.39 g, 3.80 mmol).

'H~NMR (300MHz, DMSO-de} &: 2.47-2.53 {3H, m), 3.9% (2H, s),
4.46 (2E, d4, J = 6.4 Hz), 7.25-7.52 (5H, m), 9.58 (3H, brs),
9.67 (1H, t, J = 6.4 Hz).

Reference Example 51

ethyl 6-cyano~4-oxo-3,4-dihydroguinazoline-2-carboxylate

O

C
O
Step 1
To a soclution of 5-iodoanthranilic acid (25.0 g, 95.0
mmol) in THE (400 mlL) was added bis(trichloromethyl)
carbonate {9.40 g, 21.7 mmol), and the mixture was stirred

under heating at 60°C for 15 hr. The reaction mixture was

concentrated under reduced pressure, and 2N agueocus ammonia
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5 pressure. The residue was suspended in diisopropyl
ether, and the insoluble material was collected by
filtration to give 2-am no-5-iodobenzanm de as a white
powder (15.9 g, 64%. Step 2 is To a solution of
2-am no- 5- i odobenzani de (15,839, 60.3 nmol) and
triethylamne (7.32 g, 72.4 mol) in THE (300 nL) was
added dropwi se ethyl chloroglyoxylate (9.05 g, 66.3
2§€°%£6“Q%%rah%%ap%%k andfﬁgemf§§&9éew%@ss§EkEE§dunder
m tenperature % hr. Water was added to the
he&ﬁlh@aet|@®°ﬂ1Xbure handawﬁaqx&naqndduthhrﬁmﬁmbl@Cetate
s, col | ect ed b filtratio
Thﬁagﬁganlc ayek &as ¥ glf%je {$ gé HraEQS B?th WaS-ied
ové&Zsbaﬁmnoe@ﬂﬁ@mﬂ)-ahdlmmh¢MEnyhﬁad1no&éoxn?daceﬁate
as a white powder, (20.9 4; % H 150 Boul ether
PTEREPERS o X e((%%’a?ﬁ%% Ffang H4fsoBr8py '
anbodephenyloiamiro-0x0) acetai e ¢2019cged5By 7 famblrhtinn to
et hanol (300 nL) was added dropmnse sodlun1ethyl%t%
9ip2o¥% agdRanor Jsoaqhqrb?rﬁmlzcie 62%), 263P 5 AmBPYIGRddr g
s4kge-cooling, and 25 the mixture was stirred at room
tenperature for 1 hr. The reaction m xture was poured
Stept @ 0. 3N hydrochloric acid (600 nL) under
I ce-£00 p the pr ] rgab
was 591 T e BTy Tt Pt bh.” The Ti T or oa" sake um
GOmésmm@bM1amdMﬂKNEQhMﬁ@mh@ﬂoK7té2ggve7étHymm@llodélﬂﬂF

o BEE St il gl g ot s e (5,05
66DNB@M@6) &ndhﬁ%idé%¢o¢l1dgr Zn0 Hpp, mdx38re( Mds gtired
atJrQo§ gé%?qfq%arezgﬂ:& %1ﬁF_dswgtFE2wasg%%.e%%3x>g?g%
redchAisus panshae ofaret hythe 6prodopdtaxed3idscluble material
was collected by filtration. The solid was washed with
water to give ethyl ((2-{aminoccarbonyl)-4-
iodophenyl)amino) (oxo)acetate as a white powder (20.9 g,
26%) .

Step 3
To a suspension of ethyl ((2-{aminocarbonyl)-4-

iodophenyl)amino) (oxo)acetate {20.9 g, 57.7 mmol) in

=)

<\

ethanol (300 mL) was added dropwise sodium ethylate (20
ethanol soluticn, 21.6 g, 63.5 mmol) under ice-coocling, and
the mixture was stirred at room temperature for 1 hr. The
reaction mixture was poured into 0.3N hydrochloric acid

(600 mL) under ice-cocling, and the precipitated insoluble
material was collected by filtration. The filtered cake

was washed with water and ethanol to give ethyl 6-iodo-4-
oxo-3,4-dihydroguinazoline-2-carboxylate as a pale-pink
powder (17.0 g, B86%).

'H-NMR (200MHz, DMSO-dg¢) &: 1.35 (3H, t, J = 7.0 Hz), 4.38

{ q, J = 7.0 Hz), 7.61 (1H, d, J = 8.5 Hz), 8.18 (1H, dd,
J = 8.5, 2.0 Hz), 8.44 (iH, d, J = 2.0 Hz).
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di hydr oqui nazol i ne- 2-car boxyl ate (2.00 g, 5.81 mmol),
zinc cyanide (375 ng, 3.19 nmol) and s
tetraki s(tri phenyl phophi ne) pal I adi um (336 ng, 0.29
mmol) in DWVF (10 nL) was stirred at 80C for 5 hr
under argon atnosphere. Afigf cooling to room
tenperature, ethyl acetate was added to the reaction
m xture. The precipitated solid was coll ected by
scdblgration, washed with 10 ethyl acetate, diisopropyl
ether and water, dried over di phosphorus pentaoxide
under FwHiRRR P es8Supbhyd §irkedend —opi1% “onpound as
i ¥ ; pavder. 80) . F NVR: € 208 y _zinc
B e L R A PR
cyanbd@HEP757mg6 (1H2 dwddi)= @A Hz), 8.23 (1H, dd, 15 J

teE&%ﬁ%ﬁé%g%pé%hyﬂ%h%%h&“@)ﬁ%li%éiJmS(igé'mgﬁebgﬁgnﬁﬁol) in

DMB- {1 001003 4wex0s8i4r@dichydr apficndzal isner2-wcatdoxytate O
1 20 To a solution of

\' \/OHNF, . ~f "NO..Ste
atrﬁ%ﬂf‘ﬁB?S-fi"‘EB%b&rﬁ’?&rﬁ“@e S 0Py, TS0 el shaY?
acégiegh%hanhﬂaeeltﬁSFgw%%%éhﬁmﬁﬂ)TiXtJ}E.g4®henL) was
added dropw se et chl.oro ate (1.95 g, 14. .
Pr&5HPY tahEer Spdd o oS ﬁgﬁlla?f%‘%ﬁglfﬁ i%%‘é%a%ggm .WPPE&d with
etidy1 Leenrtenperats Jiff1 Zitier Thed reaedt pngpt xtubeer

was 25 diluted with ethyl acetate, washed with water
diphesghearat BgntBrMicle dMARr cRFISHYI RFFSENFEL E° gAde the

tiE?QCSQEg?Fﬁﬁ Q%d%rpéfﬁﬂ§é¥hé%55€ﬁﬁé& Thesr gsi degswas

washe et hanol” to "give eth
THANMR (60 Gidiéar bogD)-d4) T uok ophenyh) ahi ng) Co¥o)Padetlat e - 39

(28S &, Whitecpander (2. A8 Gy, 39 8/%.5240k2), .23 (1H, dd,
J - 8.4, 1.8 Hz), 8.55 (1H, d, J = 1.8 Hz).

Reference Example 52

ethyl 6-fluoro-4-oxo-3,4-dihydroquinazoline-2-carboxylate
O

HN/JL\T%f“\//F

\/Ow/KN /\J

O
Step 1

To a solution of Z-~amino-5-fluorobenzanide (2.00 g,
13.0 mmol) and triethylamine (1.45 g, 14.3 mmol) in THF (40
mL) was added dropwise ethyl chloroglyoxylate (1.95 g, 14.3
mmol) under ice-cooling, and the mixture was stirred at
room temperature for 2 hr. The reaction mixture was
diiuted with ethyl acetate, washed with water and saturated
brine, dried over scdium sulfate, and concentrated under
reduced pressure. The residue was washed with ethanol to
give ethyl ((2Z-(aminocarbonyl} -4~
fluorophenyl)amino} {oxo)acetate as a white powder (2.88 g,

87%} .
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Step 2 To a suspension of ethyl ((2-(am nocarbonyl)-4-
f1 uorophenyl ) am no) (oxo)acetate (1.50 g, 5.90 mmol) in
et hanol (30 nlL) was added dropw se sodi um et hyl ate
(20% 5 et hanol solution, 2.40 g, 7.08 mmol) under
I ce-cooling, and the m xtuewas stirred for 2 hr.
The reaction mxture was adjusted to pH 3-4 with 1IN
hydrochloric acid, and the precipitated insoluble
st@gpterial was collected by filtration. The filtered
cake was washed with water and ethanol to e |o the

titlE° cONpRERENas°n @i £ENFdwddr ({ fwcgca
fl&b&@@ﬁeﬁﬁ@@gﬁ%mogwggdﬂgcé%%ﬂ%§@¥(§ﬁ ( HDJ96 %m%1wthm
etm@ﬁ@&eﬁéé E%anypé @@dgq“gropree sodium eglylate (20%

etﬁaﬁ hﬁ{yé Nﬁéﬁéﬁ F%f&ﬁ&ﬂ*ﬁazgé 1ge &gollng, and

car ate erern is nmethyl,
th@mmchtusetWessamermed|fQHm2chmer Ther mebasipn rhature was
resent . spe |f| a To_a_sol tlon f
adﬁgs% ﬁoxy E%nlt%obenzoﬁ?ygp‘%r?ékg?Flc a@% 3 ﬁﬁglfhgnd
prOWEp(0akpll) iingoEHD 1(c] 50 trdy) 1 mh5waddedll@tm@m:hy(ﬁ&ﬂg&ation.

chlLoride (12. 100 er ice- lin
Th ek 82 e bt Eakedua harhad giiiorathy S8t traRlSto aive

th& 0pM t enpefrpbure fer agx«hﬁteﬂﬁ@d@@f uuon5vv§$ added 25
dropwi se to aqueous ammpni a é?@baqueous sol ution, 200

"HHHMR  {(#i@FHT ceD¥BBIEnY. © Th- 3eaédtentsoluti dn Zndie) , 4-39

zﬁongenyratedg gnder o educed,pressurg)to evaporated
THE, “and t he preC|p|tated i nsol ubl e material was

.__§9£EE§Ee§_EEEﬂEL@§at|on The filtered cake was washed

h [ LMe 45- I. a e-as a
%e6$2ﬁ36&&889 ér4(£%ﬁihpfyé%ggzaﬁb& rohgnzanide
carboxylate

O

\/OW/L\\N/O/

wherein Me is methyl, which is the same as in the other

OMe

formulas in the present specification.
Step 1

To a solution of S5~methoxy~2-nitrobenzoic acid (i8.0
g, 91.3 mmol) and DMF (0.1mL) in THEF (150 mlL} was added
dropwise oxalyl chloride (12.7 g, 100 mmol) under ice-
cocling, and the mixture was stirred at 0°C for 1 hr, and
then at room temperature for 3 hr. This sclution was added
dropwise to agueous ammonia (7% agueous solution, 200 mL)
under ice-cooling. The reaction sclution was concentrated
under reduced pressure to evaporated THF, and the
precipitated insoluble material was collected by filtration.

The filtered cake was washed with water to give S-methoxy-

Z-nitrobenzamide as a pale-yellow powder (10.0 g, 56%).
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211 Step 2 To a solution of

5- met hoxy-2-ni trobenzamde (9.70 g, 49.4 mmol) in

nmet hanol (250 nlL) was added 10% pal | adi um carbon

(2.00 g), and the mxture was stirred under hydrogen s

at nosphere (1 atm) at roomgenperature for 6 hr. The

insoluble material was filtered off, and the filtrate

was concentrated to give 2-am no-5-nmet hoxybenzam de
st @s & pal e- yellow powder (8.20 g, 99%. Step 3 10 To a

sol uti on of 2-am no-5-nethoxybenzam de (1.50 g, 9.03

molTo andse tiet byl afi hemeLhoB vy 2 9193 ol e HE (49 9.

40”9 nﬁg? eqe B%‘é"zse(z%tthr'L chl.or oghyoxy{ @i es61136:9n

nder i ce-'¢ool i ng, ‘and The m xture was
casb®mreﬂ ao grooambemma%MHnmuﬁ&wwash$t1Nme@rumagrabdééogen

to the reaction,1s m xtur and the r pi-t at.ed
=t} EE o mE oY aP s LGBt B By 1 T Er at fon. The
inéblbteredmnatke ivwas waas rad o tdd d\ﬂfﬁra@@dtﬁehﬁmmltrame was

t hyl b
coREERbEbHENYT) A o) (GRUTHEL A, B O BRFANYBFI 6 = Ple-

epp@@eﬁowﬁgr42892@1@@9&%%%0 Step 4 To a suspension of
eth (2- (am nocar bonyl ) - 4-

St‘ﬁ@t%oxyphenyl)amno)(oxo)acetate (1.50 g, 5.63 mmol)

in &f hc@nQ&lf@QoHL%fV\@saﬁzqg;%d5dfn%°éMo%@yl§eﬂgié*ﬂl@é hyLate g,
(20% ethanol solution, 2.30 g, 6.76 nmmol) under
9. Déemmgél)l agd amdezByirmimat Uk e0Wag, sPi PRedmpe) 2nh[LHF (40

mL}] Saéeﬁﬁh'e%”d'}‘o’ﬁ; ure. adiyst edyt oQg'1§té VM1”361|>} 9.93

di ochl'oric "acrd, an € precipit I nsol ubl e
mmuﬁtenndbrmasee@bbéam@dl@nd|¢m$amL@hureThéSfSWﬂéﬁ@@ at

oGl PRI IRRET . L Bl el pRUSLoLagiEe i cnct on
midthNVR é&@OMHE,dﬂﬂﬁiﬁﬂbaﬁédllﬁﬁolﬁbﬂetmaﬂe;iélZWHE)
coltespel Bus Ty gption 57 (1p) o Lafetibyihpe Wisygt wien
watdH afld ¢tRa88 M) give ethyl ((2-{aminocarbonyl)-4-
methoxyphenyl)amino) (oxo)acetate as a pale-yellow powder
(2.42 g, 100%).
Step 4

To a suspension of ethyl ((2-{aminocarbonyl)-4-
methoxyphenyl)amino) (oxo)acetate (1.50 g, 5.63 mmol) in
ethanol (30 ml) was added dropwise sodium ethylate (20%
ethanol solution, 2.30 g, 6.76 mmol) under ice-cooling, and
the mixture was stirred for 2 hr. The reaction mixture was
adjusted to pH 3-4 with 1N hydrochloric acid, and the
precipitated insoluble material was collected by filtration.
The filtered cake was washed with water and ethanol to give
the title compound as a white powder (1.04 g, 74%}.
'H-NMR (200MHz, DMSO-dg) &: 1.35 (3H, t, J = 7.2 Hz), 3.91
(3H, s), 4.38 (2H, g, J = 7.2 Bz}, 7.4% {(1H, dd, J = 8.8,
3.0 Hz), 7.57 {(1H, d, J = 3.0 Hz}, 7.79 (1#, 4, J = 8.8 Hz).

Reference Example 54

ethyl 6-chloro-4-oxo-3,4-dihydro~2~guinazclinecarboxylate
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Ref erence Exanpl e 54 et hyl

6- chl or _o- 4- oxo- 3, 4-di hydr o- 2- qui nazol . i _necar boxyl at e

212 OCd HNI O 2-Amno-5-chlorobenzam de (2.387 g)

and diethyl oxalate were stirred at 175C for 6 hr.

The m xture was allowed tozteol, and the obtained

crude crystals were s washed with hot ethanol to give

the title compound (2.051 g, 580). nelting point:

249-251C Reference Exanple 55 ethyl

6- met hyl - 4-jpxo- 3, 4- di hydr oqui nazol i ne- 2- car boxyl ate O

HN' k > Cg~a sol ution of

5- et hyl [ zoic acid (17.0 g, 93.8 nmol) and

. ' (150 nL.) was added dropw se oxalyl
chlorifjde (18.1 g, 103 mmwl) under ice is cooling, and
the nyxture was stirred at roomtenperature for 3 hr.
This_sol uti on was added dropwi se to aqueous ammoni a
(8% Agquable- §oFBFP6ﬁbe?f@n}%LC§e urfcret8 1 <k coeti dyethyhe

oxE8AELI QB 80l uti Qn mas tﬂ%F%ﬁalder ﬁ@quggure was

Eressure to evaporat ed reci pi tate
2liRe8FubPe c20 lnatad atlhaNafsb‘feil)M%@t@ﬂu@§ tibetatisomerEhe

wqghEEGQEQhCQ%% rﬂ@@hﬁg %%%Q %@ge%1E9695€%D\Mfd (2.051 g,

| -2- nltro enzam de a pal e-yel'l ow po
58%15 3 g 90% . Step 2 To a solutlon of

d 15.0 g, 25 83.3 | '
me?t%ﬁgnéP F§gbaﬁ%)%%égg;dgeg 10@6gallad|un1 o) i

Reference Example 55

ethyl 6mmethyl—4moxo—3 4-dihydroquinazoline-2-carboxylate

%/J

Step 1

To a solution of 5-methyl-2-nitrobenzoic acid (17.0 g,
93.8 mmol) and DMF {0.imL} in THF (150 mL) was added
dropwise oxalyl chloride (13.1 g, 103 mmol) under ice-
cooling, and the mixture was stirred at room temperature
for 3 hr. This solution was added dropwise to agueous
ammonia (8% aqueous solution, 210 mL) under ice-cooling.
The reaction solution was concentrated under reduced
pressure to evapcrated THF, and the precipitated insoluble
material was collected by filtration. The filtered cake
was washed with water to give 5-methyl-2-nitrobenzamide as
a pale-yellow powder (15.3 g, 90%).
Step 2

To a solution of 5-methyl-2-nitrobenzamide (15.0 g,
83.3 mmol) in methanol (300 mL) was added 10% palladium

carbon (2.50 g), and the mixture was stirred at room
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carbon (2.50 g), and the m xture was stirred at room
213 tenperature for 12 hr under hydrogen atnosphere
(1 atm). The insoluble material was filtered off, and
the filtrate was concentrated to give

2- am no- 5- net hyl benzam de as; 4 white powder (12.4 g,
99% . s Step 3 To a solution of

2- am no- 5- net hyl benzam de (5.80 g, 38.6 mml) and

teﬁﬁé?é@ﬂk@nkgg (4. 62 9natt 3 ymJed M it pK 2608 Wk)aﬂ@$

dropw se ethyl chloroglyoxylate (5.80 g, 42
Thmm‘:otmbléﬁ Tﬂ@eeééélll Wgs drid tievee i of fr ean@stBe Fﬁéarate

was c§£%éﬁggh gqp EH@% &o%wﬁrnff)&£§% éﬁQQmﬂbétQEe

ut e éthyl acetate ed with water and
whsatupavddr bﬂEné,gdrﬁééiover sodi um sul fate, and
g SON entrated under reduced pressure. The residue was
Wastied with ethanol to gi ve et hyl
((2fmﬁﬁinﬂEmeD®W|df4215mlno 5-methylbenzamide (5.80 g,

36,8, 400 “PH00%  ~ohun F T of Sulkpchai bh o "Byl T THE

2@@ 2m12 am;pecanbeny by ofrw ines MW%)@%@Dng%aeet at &80 g,
19.6 mol) in_ 20 ethanol (100 nL

42 d? oﬁwgé gaaﬁawéﬁﬁﬂ%ﬂer@zo%r&i helhol ’“Js’éF‘d%? oHaS7 S’s‘%ff@d

at Orodd- @eHFQEEtH@deEo&CQ?Qﬂ0|'ﬁ@uaaﬁgacﬁbﬁnnhik@erWQQS
stirred at roomtenperature for 2 hr. The reaction

dlhﬂ?@@rélﬁhsepbwﬂeécﬁnﬁofo 25N A r oERR ovpBeHcRRd Eebpirated
brgqgg ugder gi 6=¢oal) A %gﬁbﬁgwfepn%@ap&&ﬁ&@f:itka%@buwn%er

haterial was co ecte ltration | tered
redaked passwashed WUHwn&ﬁkﬁuqumﬁ%t%@ﬁbﬁdt@lghv@tbﬁ@Ol to

T4 KRR 20000 MG e e 156 (H 1, 3 2 72 to)
me2h#8phéBH)) ahind) 39 x(RH,cafatdle md. 2 Wa)lte7p6942r795.83 g,
106%FZ m, 7.98 30 (1H s). Reference Exanple 56
Step 4

To a suspension of ethyl ((2-(aminocarbonyl)-4-
methylphenyl}amino) {oxo)acetate (4.90 g, 19.6 mmel) in
ethancl (100 mL) was added dropwise sodium ethylate (20%
ethanol solution, 7.33 g, 21.5 mmol) under ice-cooling, and
the mixture was stirred at room temperature for 2 hr. The
reaction mixture was poured into 0.25N hydrechloric acid
(200 mlL) under ice-cooling, and the precipitated insoluble
material was collected by filtration. The filtered cake
was washed with water and ethanol to give the title
compound as a pale-orange powder (2.3%0 g, 64%;.
*H-NMR (200MHz, DMSO-de¢) &: 1.36 (3H, t, J = 7.2 Hz), 2.48
(34, s), 4.39 (2H, g, J = 7.2 Hz), 7.69-7.79 (2H, m), 7.98
(1H, =).

Reference Example 56

ethyl 6-amino-4-oxo-3,4-dihydro-Z-quinazelinecarboxylate
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et hyl

6- am no- 4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl ate 214
ONH2 Hol~"J N-_ O Step 1 A mxture of

2-am no-5-nitrobenzonitrile (25.4 g) and sulfuric
acid (70 nL) was stirred at,{180C for 40 mn. The s
reaction m xture was added slowy to ice water, and
the precipitate was collected by filtration, washed
with water, ~ethanol and diethyl ether to give

2-am no-5-niifrobenzam de (24.6 g). Step 2 10 To a

sol ution of i2-am no-5- nhﬂ%obenzanide (18.1 g) and

triethy HE (100 nL) was added

dr opwi se solution gf ethyl chloroglyoxylate (14.4 Q)

in OTHE mL ndep ice-cooling, and the m xture was
\\Sffrr at ' p]QC for~"1 hr. 1N Hydrochloric acid was

added fio the 15 reaction mxture, and the m xture was
extracPed with ethyl acetate. The organic | ayer was
,mas?ed with water, saturated aqueous sodi um

Stﬁ?d ogencar bonate and saturated brine, dried, and

concenhiat ede Ebezeahak@edAHmﬂhbdeaaﬁfﬂfay@rez&ashgd and
Wi th d||sopropyl ether to give eth%
sulferigntrécardGnyiD)- 448 t5obheny n%%%?%o&%§a%%t%%@ The

reégt;ongﬁlxtHTMNRaESQQﬂﬁgd g»@%lfﬁﬁ081cé REte3H, ahd Ihe
7.1 H), 3. (3H, s), 4.41 (2 1 fz), 8.03

pr(ﬁgp,plgabgz Wag gql@ectegiggy(q}.ﬂ.tg@z,lgnz gaghegi 71341&1) water,
etﬁaﬁgl(éﬁd @ue%hyfzé%HQQ £ ﬁ%@pZSamlno 5-nitrobenzamide
(24.6 g) .
Step 2

To a solution of 2~amino-5-nitrobenzamide (18.1 g)
and triethylamine (15 mL) in THF (100 mL) was added
dropwise a solution of ethyl chloroglyoxylate (14.4 g) in
THF (20 mL) under ice-cooling, and the mixture was stirred
at 0°C for 1 hr. 1N Hydrochloric acid was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The organic layer was washed with water,
saturated aqueous sodium hydrogencarbonate and saturated
brine, dried, and concentrated. The obtained crude
crystals were washed with diisopropyl ether to give ethyl
{{2-({aminocarbonyl)-4-nitrophenyl]amino} {oxo)acetate (8.1
g) .
'H-NMR (300MHz, DMSO-d¢) &: 1.37 (3H, £, J = 7.1 Hz), 3.33
(34, s), 4.41 (2H, g, J = 7.1 Hz), 8.03 {lH, d, J = 8.8 Hz),
8.59 (1H, dd, J = 8.8, 2.7 Hz), 8.83 (lH, d, J = 2.2 Hz}.
Step 3

To a solution of ethyl {[2-{aminocarbonyl)-4-
nitrophenyl]amino} {(oxo)acetate (2.292 g) in a mixed solvent
of THF (100 mL)-ethanol (50 miL) was added 10% palladiun

carbon (405 mg), and the mixture was subjected to catalytic
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To a solution of ethyl {[2-(am nocarbonyl)-4-
ni trophenyl ] am no) (oxo) acetate (2.292 g) in a m xed
solvent of THE (100 ni)-ethanol (50 nlL) was added 10%
pal | adi um carbon (405 ng), and the m xture was
subjected to catalytic 215 ,yeduction under hydrogen
at nosphere at roomtenperature for 8 hr. The catal yst
was filtered off, and the filtrate was concentrated.
re&b@tQQBabH@ng%%@%o%%%?%%ﬁ%&ﬁﬁé&@ﬁéﬁego&hthemperature for
di I sopropyl ether to give ethy 4-am no- 2
8 ban1n@barb@ﬁﬁﬂyﬁhequzﬁmkﬁﬁm@&d) Eet ane %QEQGlétfate was
uogééiura§g p4 }% %ﬁi f#é&”%fngthy S£L4sanb98 gashed with
am nocarbonyl phen am no) (oxo) acetate (1. g) in a
dinsxpdoggﬂvemhemftEHE;Gﬁﬂeﬂﬂyfbthbmﬁamiﬁc at) mas added

(<305 PTG SSATI  0ELLPE0A L0 (BOLM Lnass,

re i¥re

stgpnperature for 12 hr. O@bAqueous C|tric acid
solution ma added to e.re ctlon ture and the
m xt Ut e? §f98095d6ﬁ§@ l%ﬂ ?ﬁﬂﬁ . The organic

ailn@MSEa\t\@%nqm eth D 1GONGaNt (@i@ﬁav@ﬂﬂtéhellg 6otgt) aiimed
crude crystals wer e mashed Wi th dIISO ether ' to

p
miygpdesphEenit o8 dotpoliid {738 My o hel Pn@xb PRe; added
drg§§ §§5§odR%H?&Qﬂﬁﬁj§%anﬂi@%5gt§£h¥h solution, 2.82 g),
, 6-di fl uoro-4-ox0- 3, 4- di hydr oqui nazol i ne-2- 20
an@ar.b@xwattear@wa@ @ulStIee;ﬁ 1aﬂ'oI%01§oF9¥‘PQﬁaéflfe for 12 hr.

Oi‘ief-\% ggh@ L34 %g:f meto{]od é{tll)xgggbgﬂﬁteé %%ntEIPl%SII%%thH

according to the escri bed i n docunent
MiﬁfetBahe@ﬂomhe1992¢1m83\@£§3th(50Dedgw1gm gtimygl pdatate.
ine or anlc ayé% %gg?Qigﬂgfmﬂsg concentrated and the
obtained crude crystals were washed with diisopropyl ether
te give the title compound (738 mg).
melting point: 233-235°C

Reference Example 57

ethyl 5,6-diflucrc-4-oxo-3,4-dinhydroquinazoline-2-

carboxylate

/JL\M//L\\//
~ P ‘\)

Step 1

To a solution of tert-butyl (3,4-
difluorophenyl)carbamate synthesized according to the
method described in document (Tetrahedron, 1992, 48, 7373)
(5.00 g, 21.8 mmol) in THF (50 mlL) was added dropwise n-
butyllithium (1.6M hexane solution, 30 mL, 48.0 mmol) at -

78°C, and the mixture was stirred at -78°C for 3 hr. A
solution of ethyl chlorccarbonate (2.60 g, 24.0 mmol) in
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butyllithium (1. 6M hexane solution, 30 nL, 48.0 mol)
at - 78C, and the mxture was stirred at -78C for 3
hr. A solution of ethyl chlorocarbonate (2.60 g, 24.0
mol) in 216 THE (15 nL) was added to the reaction

m xture, and the mxture wagsstirred at -78C for 1
hr. Saturated aqueous ammoni um chl oride sol ution (50
nm.) was added, and the m xture was partitioned

TibetweenLet hyk acakat e canthavaterct SorThei ot @apj cahdyene
was washed with saturated brine, dried over sodium
nigprEat Basafd i esReertt at/@dCui@sr Ir dduced?a Pravsift e2gigeous

an@b¥€uR ¥8hbowdel lso(tlibr0) (scThe, ol 2 nedioll aMasthe
di ssol ved in et hyl acetate (10 nL) 4N h drogen

mighRERi daSePRYE acensde DGR O (40l ntFehake agaddrater -

ThiNSEELRL 195 ?,lgq Lh% 'H&QH&@ WS, S{Afhede 8t FPOAL, dried
tenpérature D ethyl ether (20 nlL) was added

oven shéweaem(ﬁatm,xtaimcé corarmﬂtzrmtqecﬁs@m@@rerﬁﬁu@ﬁdal
pr$@§H98|kgcéﬁq§g g%#?fb ' g?h?%sf 'd YRs %@%Q?ged oil

e to glv
wabh, 61dsbﬂuedoanthmamﬂzﬁaﬁﬁ@mHoChbonmﬁe a8 aydhpbgen

2.91 70%.j £PS St ep t.h
o PO G r i By Sarerirand STy ach EPthL 155Radgs hegete.
anfmT’Dlaéa w[as:bw%pe@d;ed;u)ﬂrﬂdw ra/ﬁjrmgﬁmfwméraeuaeetfbe 3 hr.
acj sol ution (50 _nL yanof or mat e
Pigihglogthfsl ) Z&Iag‘%dd"é"ds tan%*%%cg -0 anid= t ﬁ%a#%Par Bgﬁégref
an&t thEednupdab] chaatiang At B0C £or1 3chea E?ef&?a@fﬂa*tﬁ@n
m xture allowed to cool to roomtenperature,

The ofe bhfr HREd arded redit etk hanesstine. e Therr 88 6&@6\/\/§§hyl

5, §U§9§ﬂgggobmﬁtx%qqlat@%af@chwz@p&gbgg Aaahial pWasier
ol l'ected by filtration to give the 25 title conpound

2a§1agvm|70é powderc (SXersly, 82% . ' H NVR (300MHz,
Stgysg}dﬁ) S: 1.35 (3H, t, J =7.2 Hz), 4.38 (2H, q, J
2 Hz), 7.70 (1H, ddd, J = 9.0, 7.5, 2.1 Hz),
7. 9OEH PR § 16t dif ) ub20a8 thlknibrs)e Refevanter EtamiPes0 g,

105§ mmol) was suspended in 1N hydrogen chloride-acetic
acid sclution (50 ml), ethyl cyanoformate (1.14 g, 11.6
mmol) was added thereteo, and the mixture was stirred under
heating at 80°C for 3 hr. The reaction mixture allowed to
cool to room temperature, and concentrated under reduced
pressure. The residue was suspended in ethancl, and the
insoluble material was collected by filtration to give the
title compound as a white powder (2.18 g, 82%).

'H-NMR (300MHz, DMSO-de¢) &: 1.35 (3H, t, J = 7.2 Hz), 4.38
(2, g, J§ = 7.2 Bz), 7.70 (14, ddd, 0 = 9.0, 7.5, 2.1 Hz),
7.92-8.02 (iH, m}, 12.78 (1H, brs).

Reference Example 58

ethyl 5-methyl-4-oxo-3,4-dihydroguinazoline-2-carboxylate
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30 et hyl
5- net hyl - 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxyl at e
217 OHN''k OM | I O Step 1 To a solution of
6-nmethylanthranilic acid (10.2 g, 67.5 nrnol) in THE
(100 nL) was added bis(trichLoronethyl) carbonate
(6.67 g, 22.5 mmol ), and the m xture was stirred
under heating at 50C for 15 hr, and the reaction
m xture wag concentrated under reduced pressure. 6N
Agueous a nia (100 n) was added thereto, and the
' ed under heating at 60C for 3 hr,
and ext Hatt ed th Th)o ethyl acetate. The organic Iayer
was,_washegd w t rated brine, dried over sodium
‘\\p+@ ¥ rated under reduced pressure. The
resid was ‘suspended in diisopropyl ether, and the
i nsol ybl e material was collected by filtration to
gi ve Z-am no- 6- et hyl benzam de as a pale is yell ow
stppwder (1.35 g, 13%. Step 2 To a solution of
2-an1no-6-nethy|benzanide 1.28 g, 8.52 mmol) and
tri efhyt afP het L2003 £y b -16 0 vh#sI Dh 40 THES (801d i} Owasa.
6va§dﬁgo§f09%ﬂ%%Eew@ﬂo‘ﬁhf”é§% %?de&tﬁlg}tggcgio%o%%é%gl)
nmol ) under i ce-cool I ng e mxture was stirre
CaébOﬂeeﬁmténﬁér@LuMQfqnmmphk, amnd e&eracxedrwnwhseﬁﬁyﬁred

cetate The L0rgani | a hed with saturated
an g B o S Pl e es B s MHF ChHCBhE P Bt ure
waandenceedmae@d mmﬂﬂﬂﬂmedd&&ﬂrgﬁeﬁﬂermas ﬁuqunee@5|n
dllsopr ther. 25 and the.i
e I B o T o st el ) ST A | Bce gt Deerg vas
stﬁfgeﬁaﬂhGQQaﬁ@yﬁﬂwﬁ -ax 60°C for 3 hr, and extracted with

nmet hyl hen | ) am no) (oxo)acetate as a white powder
et?i£8é g % ) The)érga ic layer was washedeLLh saturated

brine, dried over sodium sulfate, and concentrated under
reduced pressure. The residue was suspended in diisopropyl
ether, and the insoluble material was collected by
filtration to give 2-amino-6-methylbenzamide as a pale-
yvellow powder (1.35 g, 13%).
Step 2

To a sclution of 2-amino-6-methylbenzamide (1.28 g,
8.52 mmol) and triethylamine {1.03 g, 10.2 mmol} in THF (30
mL) was added dropwise ethyl chloroglyoxylate ({1.28 g, 9.38
mmol) under ice-cooling, and the mixture was stirred at
room temperature for 3 hr, and extracted with ethyl acetate.
The organic layer was washed with saturated brine, dried
over sodium sulfate, and concentrated under reduced
pressure. The residue was suspended in diisopropyl ether-
ethanol, and the insoluble material was collected by
filtration to give ethyl ((2-(aminocarbonyl)-3-
methylphenyl)amino) {oxo}acetate as a white powder {1.85 g,
B7%) .
Step 3
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87% . Step 3 218 To a suspension of ethyl

((2-(am nocar bonyl ) -3 net hyl phenyl) am no) (oxo) acet ate
(760 ng, 3.04 mmoll) in ethanol (15 nL) was added
dropwi se sodiumethyl.ate (20% ethanol solution, 1.14
g, 3.34 mmol) under ice-coofing, and s the m xture was
stirred at roomtenperature for 2 hr. IN Hydrochloric
acid (5 nm.) was added to the reaction m xture, and

t he m@xausespasSemhra@téanHr1&ﬁ#mdmfnmﬁ&ﬁmbnahp—3~

er was washed with s at ed iine, dried
me D ha TP hE gl e ot A bz ond b BE- unaRd Fadideqn
etPRASIUNEG.S 3:@, Thlfas{ estdite aesysuspendaduhnedhiysapeonylos

et her-ethanol, and the insoluble naterial was
etRBNPecFOd My i tr-atd ofr to f VBIOL heUPPEFe E6AHBGAdTEs and

thé Mk%%r@o%@ 43041, a@“jp&om 1@%ré%99@"'%0r%@rd6) iN
(3H, t, J =7.2 Hz), (3H, s), 4.37 (2H,

Hyéroghio¢1g ﬁfpd'ﬂﬁqujiwa@ agded7tg F@; re@gtyoglmlxture,

an%iltlhebr é);{tuﬁef B a'gz)ex ar‘r‘p%%ﬂléb&ét %‘)L/Fyz éc'é'@atej:z' 3%

rence
orgahli goleyeroxe-3,ahi dry dr Oigui ﬂ@t@thhedzbcanbaxyﬂri&tﬂe over

F HNL. -N. O 20 Ste To a s | uti,on
Sogagﬂ Sulg FIUorocgnf§ﬁ¥ae ?%t unde£4r?ducep)ore&oure

Ther reshyhamwne (2198 gle @A 16 @th@ptﬁp?HEetﬁ@r pithawad , and
added dropwi se et hyl. chl oroglyoxyl ate (3.70 g, .27.1

ehB RS OUHAGE TEG-CCoRl IS arol LRst fixbu, & ihad Sedrrs & aive

that £28 1 EOBriRNPLRr aldre xfl@:[té Bbwddhe (IBXt wEe \§as )
partitioned between ethyl acetate and wat er and ‘th

HTN%%n t0PMar WYSO ﬂathéd W Bh datlur dved briné, Wﬂhmx? 79
(3aves)sodi um syl:f ate, and 7.2 uzy, 7.37 (14, 4, J = 7.5 Hz),

7.6 (1H, d4, J = 7.5 Hz), 7.70 (14, t, J = 7.5 Hz), 12.35
(1B, brs).

Reference Example 39

ethyl 5-fluoro-4-oxo-3,4-dihydroguinazoline-Z-carboxylate

HN I/

\/O\H/L\N/\
O

Step 1

To a scolution of 2-amino-6-fluorobenzamide (3.80 g,
24.7 mmol) and triethylamine (2.9% g, 29%9.6 mmol) in THFE (50
mLl) was added dropwise ethyl chloroglyoxylate (3.70 g, 27.1
mmol) under ice-cooling, and the mixture was stirred at
room temperature for 3 hr. The mixture was partitioned
between ethyl acetate and water, and the organic layer was
washed with saturated brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was
suspended in ethanol, and the insoluble material was

collected by filtration to give ethyl ((2-(aminocarbonyl)-
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concentrated under reduced pressure. The residue was
suspended in ethanol, and the insoluble material was
30 collected by filtration to give ethyl
((2-(am nocar bonyl) 219
3-fl uor. ophenyi.)am no)(ox02 etate as a white powder
(4.95 g, 79% . Step 2 suspen5| on of ethyl
((2-(am nocarbonyl )-3- s
uoro n amno(oxo cetate (2.4 =0 ) {snos g,
‘ﬁ%ﬁ% ggﬁrﬁﬁnlv\é} 3)3% rt%‘ptﬁ s%s s%d\??&%nget ?agtgl’é o9
79%()20% et hanol sol uti on, 3.61 g, 10.6 nmmol) under
ice-cooling, and the m xture was stirred at room
St@Rnperature for 1 hr. 1IN Hydrochloric acid (20 ni)
was addeds t opbhei bRABET BRLHILXL(UIE, (dnG ranch thmenyl) -3~
i nsol ubl e materi al vvas collected b fl|t% %I on lThe
F 1ot PENARE LSRG O VR Ehd! Ui b Thgt 2t her T8t gi vB
! d Ry RAt @@%éowb@ﬂwﬂeétﬁ 1290, 20°
Etﬁgl%i t(bgpﬁ}wgp%% e DO Ay & 1 a5 (3H e
etr?azzovclz;omtam (BH,61q,9.) 10 76 2uppi) ?ﬂ@ﬂfﬂ&? ‘E?EPlllﬁ‘i? and
¢ ¢dHrom) 1 £2.64 1N
th%l‘%—r‘ é{';'{le % Ref 5’?&#0%%%%?%0%0 et%gr&9u
Hydroxnl@xélcdlalmytdi ot ewlo] 2v3s d}agylﬁdmu@l fiepreaction mixture,
a | at | epsl sol of
amg %Pau yar g‘*‘% 'l\ilr)acFet%llaane 11 é?}é& Ba'od Q)ll& 5e1d
Théygﬁmadeham(madﬁEﬁ(M{Lhzmﬂt@nbb@daddethvétﬁVhéﬁlﬁ@ give
(20 in ethanol (10 irre nder heat i
th%ttl’?éé FOFPRPHE ofhet r%‘%t%l%% }‘no regﬁgsqgoopeg 57
1 HQAM 23cbAanper aliwbegfng: congent(eat ed urder . @dume)d, 4.37

ressure to an about half yol te s @added, ta .
2Bhedredi dud,- 4 &) - 7- YOUYIR, Hyten s Aagd =

8.1 Hz), 7.81-7.89 (1H, m)}, 12.64 (1H, brs).

Reference Example 60

ethyl 4-ox0-3,4-dihydrothieno[2,3-d]lpyrimidine~2-

carboxylate
O
HN/u\1 \
O
Step 1

A solution of 2,5-dihydroxy-1,4-dithiane (11.8 g, 155
mmol}, cyancacetanide (17.0 g, 202 mmol) and triethylamine
{20 mL) in ethanol (100 mL; was stirred under heating at
70°C for 4 hr. The reaction mixture was cooled to room
temperature, and concentrated under reduced pressure Lo an
about half volume. Water was added to the residue, the
precipitated inscluble material was collected by filtration,
and the solid was washed with water to give Z-amino-3-
thiophenecarboxamide as a brown powder (15.3 g, ©9%).

'H-NMR (200MHz, DMSO-dg) &: 6.22 (1H, d, J = 6.0 Hz), 7.04
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preci pitated insoluble material was collected by

filtration, and the solid was washed with water to

gi ve 2-am no- 3- thiophenecarboxam de as a brown powder

(15.3 g, 69%. 30 'H NWMR (200MHz, DMSO d6) S: 6.22

(1H, J, J = 6.0 Hz), 7.04 2200 (1H, d, J = 6.0 Hz),

7.21 (2H, brs). Step 2 To a solution of

2- am no- 3-t hi ophenecar boxam de (5.00 g, 35.2 mol)
(1ldnddi,r idethy..Carine (5.39 ki, 38rFimmol) in THU 5 (200
st was added dropw se et hyl chloroglyoxylate (4.81 g,

55" 2 mmol) under ice-cooling, and the mixture was

stirreda ablnaaﬁhteﬁp@n@ﬁﬂﬂbixwtﬁl&pheﬂb@an@uxamedmei5-00

rtitioned betmeen eth aceta r, and the
g'o% aﬁlnggyeﬁ”ﬁb aW&?ﬁ égtaga?é ég Aeigred? THE
2@wehm0djalgnaﬂdécat&m]@mﬂse1@tﬁpmcenubebgdyuszg&eete (4.81 g,
reduced pressure The resi due was suspended
35efhaf6IL,) ahtlathe: GHset Ubl eI nae B Bhepid taop) é’étsec?tﬂffed

atfkobﬂﬁ%FQ@éféﬁﬂﬂ55fSPYi % 3: (aﬁh@0§§&Q9Qﬁ|%a% partitioned
t hi opheneam no) (oxo) acetate as a pal e-yel | ow powder

befged2 §thyd7RCEls IH NVR (200NHzanBVBbedey 98nis dayer was

—~ y Y = 7 4 ] y
wa%%gé'g??#i§%§#%%§%% %F%%e(gétha o%er Og H%gsuaf%ie, and
coptinthe)teB. 08l Hedusyd Steps8r¥o aTgaspeﬁmdm¢(ﬁaS

et hyl -(a ocar
= EhRbrhado) Bkb) et af BE (3764528, T8 Rran! ip®
coXyleened @y)ﬁﬂthwEu@Mded @iﬁélBEthuHBeﬁﬁmummdérbonyl)ﬂ2m

Co R rtd L BTt erate AE- el braisido siitdeirie 32 o

o7epnohydrate (200 ng, 1.05 nmol) was added again, and
the m xture was heated under 25 reflux for 8 hr. The
"Hr @Bt il 8A OMiset u P SRastsdi Pat éd 3 tBH etthy T acetdt g12) - 4-33

(owashed ity watiery ang sat yiated bui nes drized , overo (iH, d,
sodlun1sulfate and concentrated under reduced

J pr éséure) The ks Hie Was. pir PRI ddHby baisli-ca ge
st wm

To a suspension of ethyl (3-{aminocarbonyl)-2-
thiopheneamino) (oxo)acetate (2.00 g, 8.26 mmel) in xylene
(50 mL) was added p-tocluenesulfonic acid monchydrate (314
mg, 1.65 mmol), and the mixture was heated under reflux for
3 hr. p~Toluenesulfonic acid monohydrate (200 mg, 1.05
mmol) was added again, and the mixture was heated under
reflux for 8 hr. The reaction mixture was diluted with
ethyl acetate, washed with water and saturated brine, dried
over sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (67% ethyl acetate/hexane) to give the title
compound as a pale-yellow powder {531 mg, 29%).
'H-NMR (200MHz, DMSO-dg) &: 1.35 {(3H, t, J = 7.2 Hz), 4.38
(24, g, J = 7.2 Hz), 7.49 (18, d, J = 5.6 Hz), 7.81 (1lH, d,
J = 5.6 Hz).

Reference Example 61
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chr omat ogr aphy (67% et hyl acetate/ hexane) to give the
title 30 conpound as a pal e-yel |l ow powder (531 ny,
29% . 1H NWR (200MHz, DVSO-d6) 6: 1.35 (3H, t, J = 7.2
Hz), 4.38 (2H, q, J =7.2 Hz), 7.49 (1H, d, J = 5.6
Hz), 7.81 (1H d, J = 5.6 ). Reference Exanple 61

221 et hyl

5- (cyanonet hyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3-
etQ}PVBLfﬁb?bﬂ%m&t%@&bgmyicﬁi&ﬂ AN i N & niend N2 S3-0

Step 1 A mxture of ethyl 5-nethyl-4-oxo0-3, 4-

dl gy Ryai 6t AEeRoF2r32dY 549 mi di ne- 2- car boxyl at e obt ai ned

according to the nmeth descri bed in US4054656 (1.00
), N uccinimde (784 ng, 4.41
azo-bi s-isobutyronitrile (68.9 ng, 0.420
tetrachloride (30 nL) was heated
r. The solvent was evaporated
esgure, and the obtained residue was
| acetate. The organic |ayer was
washed|{wi th water (x3) and saturated brine, and dried
over d&nhydrous sodium sulfate. The 1s sol vent was
evaporated, and the obtained crude crystals were

St¥Bclystal lized fromethyl acetate to give ethyl 5-

( br cironet byl - 4 0xehga4-5dinyedrot-hi-engd-2 3t-d] pyri m di ne

-2- carboxylate (662 ng, 50% as a pale- yeIIOM/ omder
diRBREPRY LEOPAEY 31%@%@%@- oC%\rlﬁ?&Yb%eoP EPHW

2okl ABPRBL Ayl 1t PRy %éscﬂi@a@r%hugm@msse (1.00 g,
3- d]pyr|n1d|ne 2-car boxyl ate (2000 ng, 6. nnol) in

4. DRFEe0 ) wl ¥ hasmeddet: Sodt ude ¢y ahf d@g(GA94HgMQé 2 2:2"-

azo-bis-isobutyronitrile (68.9 mg, 0.420 mmol) and carbon

tetrachloride {30 mL}) was heated under reflux for 3 hr.
The solvent was evaporated under reduced pressure, and the
obtained residue was extracted with ethyl acetate. The
organic layer was washed with water (x3) and saturated
brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated, and the obtained crude crystals
were recrystallized from ethyl acetate te give ethyl 5-
(bromomethyl)-4-oxo-3,4~dihydrothieno{2,3-d]pyrimidine-2~
carboxylate (662 mg, 50%) as a pale-yellow powder.
melting point: 176°C
Step 2

To a mixture of ethyl 5-(bromomethyl)~4-oxo-3,4-

dihydrothienc{2, 3-dlpyrimidine-2-carboxylate {2000 mg, 6.31
mmol) in DMF (10 mL) was added sodium cyanide (649 mg, 13.2

mmol} at room temperature, and the mixture was stirred for
12 hr. The reaction mixture was acidified with 1IN
hydrochloric acid, and extracted with ethyl acetate. The

organic layer was washed with water and saturated brine,

dried over anhydrous sodium sulfate, and concentrated under

reduced pressure. The residue was crystallized from ethyl
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mol ) at roomtenperature, and the m xture was stirred
for 25 12 hr. The reaction m xture was acidified with
IN hydrochloric acid, and extracted with ethyl
acetate. The organic |ayer was washed with water and
saturated brine, dried ovegyanhydrous sodi um sul fate,
and concentrated under reduced pressure. The residue
was crystallized fron1ethy| 222 acetate to give the
acétgk@ €oMRaWRd 3% & iRale- L ROVEera £300- HgowihS@bwder
mel ting poi nt: 183C 1H NWR (300MHz, DMSO-d6) 8: 1.35
(3p8Hugy, 13%2.7.2 Hz), 4.27 5 (2H, d, J = 1.1 Hz), 4.37
2k ), 7.75 (1H, s), 13.00 (Ifi, s).
melg-z hPeHOJlf‘Exa%%|3,§€62 ethyl 5-{[({4-
H{%%RhyB©&Mmearle@thhe&yl}nﬁbhyBﬁoxy}néthyW}24HCXO 3,.27
1Q di ydrot (2 ] di ne-2~car yl
2 SR e s TP e T3 Y Bure or (e o
1360@63®dhumnhydride (oil disperS|on 1.39 g, 36.4
R gggl% an% THE 46 ) was added dropwi se a 1s
€ ﬁﬁn—éf§5£%§+—— (br. omonet hyl ) - 4- oxo- 3, 4
ebdymydpqthlano[z 3- d]pyrlnldlne 2 carboxylate obtalned
in 1 of Reference Exa é? %1 nngl)
shaweﬁﬁwca&bﬂw&f d%&ﬁﬁsf%wﬁ; sz% ety g 41§X§
di H'lerbl_hql%tn@ Ped -ALGAF 010 t hecaeLbedsadescri bed in
Am Chem 20 Soc. (2004) 136(23), 7186-7187 and
the like in THE (72 nL 0 The reaction m xture
was stirred for 1 hr,

O —~Q

HN/ﬂ\\ N
\\J/O\TF/L*N t\‘8
O
Step 1
To a mixture of 60% sodium hydride (oil dispersion,
1.39 ¢, 36.4 mmol) and THF (43 ml) was added dropwise a
solution of ethyl 5-{bromomethyl)-4-oxc-3,4-
dihydrothieno[2, 3-d]pyrimidine-2-carboxylate obtained in
tep 1 of Reference FExample 61 (5.49 g, 17.3 mmcl) and
ethyl 4-(hydroxymethyl)benzoate (3.27 g, 18.2 mmol)
obtained according to the methods described in J. Am. Chem.
Soc. (2004), 126(23), 7186-7187 and the like in THE (72 mL)
at 0°C. The reaction mixture was stirred for 1 hr, and
added dropwise to a mixture of 2N hydrochloric acid (210
mL), ethyl acetate {70 mL) and dry ice. After adding
dropwise, the mixture was added to ethyl acetate (700 mL),
washed with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. Diethyl
ether was added to the residue, and the precipitated solid

was collected by filtration. To a soclution of the obtained
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added dropw se to a m xture of 2N hydrochloric acid

(210 nL), ethyl acetate (70 nL) and dry ice. After

addi ng dropwi se, the m xture was added to et hyl

acetate (700 nL), 25 washed with saturated brine,

dried over anhydrous sodiun¥Zsul fate, and concentrated

under reduced pressure. Diethyl ether was added to

the residue, and the precipitated solid was collected
SO%ydf#Ptﬂﬁﬁ‘dﬁ8 Té: ) a wsotautd e dfoxdby bbtlal pedld@231 .51 mL,

l7ﬁ§{hﬂf}@ EH% %@% f% dde gxgggl l? Sfédﬁ?gls§1rred

3 mmol) an rop), € m xture
atwasosit itlem@@raamrmocfmrt ém)emaat urand omo@@emtnataddunder

ncentrat ed under pres ure
S A T D it oA L S I TGS
pywedénaddeéd SthomLhe 4resi duey 1) aﬂﬁréh@d@édtﬂ@EtMaSr981due,
ti red.a% roomtenperature for 30 mn,
an g hbbn i a2 ae Bodcs it CEutl et SR eE oY Tt ABF ARA™ P

anﬁhbhﬁéé@Q&bQ@ﬁcu@@@@'Wﬁ&ﬁh&ﬁﬂkﬁké§hﬁﬁ@ residigyiabdner and
precipitated solid was collected by filtration,

1NV\B¥H§8C\’RA3~PﬁlfO aeNChy @S MHTE i ehg xByS1dae er apRafhe

andodi-at byl sether walXo1 ¥
er alg-yeIIOMIpomdeFa(S f% 3?9“%%é§90%?%?%%§l§%f| fh?dZWlth

lNgljlyaﬁachzmoaq@e@%dsddmm Hyadreoxi ted) s@m@tmﬁtmm ether
(x42.3 nal.. e d ( ) h no
Gl Nk MO8 SHSRRI AL Y 0y M0 ) g EY 80 mne
Ob%@knﬁédsaﬂlQOQBféﬂ E)hﬁnmhmﬂcﬂnumwm$a$@@iumdhpdrox1de
d ressure.,,The due was acidified. with, IN
so LSOO 2Br BoRE P20 5 et e S B e et ks ke
mL(lO@@thbﬁo1Th85 mmgammﬁl%wmr ApsoMBs hetd wekd hN<ture was
stg%d gchlorlg acid and saturated brine, dried over

r Blis 80di tAT stil F&r e 2NEnGOPE EGHESRT ATetP Ungiuced

pré@ﬁhulﬁéd prassueeidhie waesigdiuei Waseq Grysh al i ged-bEaMo@ ic
sglvent of nethanol -THE to give
acgd(?

cArbox§PHeAFCRETIRA 105G/ netthy (3090 orbl 3, 4The
or@my@r otbiengh2, 3adhew i ney %f@f@&%}/&ffc agkd42s @

pal e- yell ow powder (2.88 g, 46%". 25 nelting point:

sabypgted brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
crystallized from a mixed solvent of methanol-THF to give

-({{(4d-carboxyphenyl)methyl]oxy}lmethyl)-4-oxo~3, 4~
dihydrothieno{2,3-d]pyrimidine-2-carboxylic acid as a pale-
yellow powder {2.88 g, 46%).
melting point: 248°C
'H-NMR (300MHz, DMSO-dg) &: 4.74 (2H, s), 4.89 (2H, d, J =
0.9 Hz), 7.51 {(2H, d, J = 8.3 Hz), 7.67 (iH, s), 7.%94 (2H,
d, J = 8.1 Hz), 12.61 (1H, s), 12.%94 (1H, s).
Step 2

To a mixture of 5-({[(4-

carboxyphenyl)methyl]oxy)lmethyl)-4-oxo-3, 4~
dihydrothienoc {2, 3-d]pyrimidine-2-carboxylic acid (2.88 g,
7.99 mmol) and THF (30 mL) were added oxalyl chloride (4.60

mL, 52.7 mmol} and DMF (one drop), and the mixture was
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1H NWVR (300MHz, DMSO-d6) 6: 4.74 (2H, s), 4.89 (2H, d,
J = 0.9 H), 7.51 (2H, d, J = 8.3 Hz), 7.67 (1H, s),
7.94 (2H, d, J =8.1 Hz), 12.61 (1H, s), 12.94 (1H
s). Step 2 30 To a mxture of 5- ({ [ (4-

car boxyphenyl ) met hyl ] oxy} nethwl ) - 4- oxo- 3, 4-

di hydr ot hi eno[ 2, 3-d] pyri m di ne-2-carboxylic acid (2.88
g, 7.99 mmol) and THE (30 nlL) were added oxal yl

stehleni de 4060+ chbe 22.uh-dmmly) 1and: DMmd anen cki0py 2 tand
he m xture was 254 stirred at roomtenperature for %ue

THﬁr (lan#l¢onBEntrareel FHE 5 WANS SR hahof ¢ 155 it
Py%@&?;@dqu6§0mihe7@e%'QHQQ_ ) Rydd didid 5 % md , m¥Pt3re, and

was added to the m xture, and the m xture was
thet inf kedrat Wﬁ@omttlerrrﬁ@r a?ttur@qr@rtemwattaﬁ@ kor 12 hr, and

coﬁ%gﬁggé%‘degnﬁ%‘}e Célnpédse 2 txﬁmyi Acetate QHQ 1N

rochloric aC| resi due, and
hyﬁhechmoeacpataﬁe@emﬁ|aﬁd&§;tmﬂﬂmmtE@Sb®U¢aI@m@ttbﬁ

and_washe N _hydr.ochl.or i X t (
PISHapggsFﬁ$|soéﬁﬁe x19°* et B nedlér%%%oﬁ? %Ed §8kned
wi%ﬁreNlﬂyﬂebbwab&hhlB@idrcxﬁ1}{k&ﬂ@yl(a@Etam@ ﬁ@eghvé

t he t|tIe %npound asca ‘%b 1.87 g, 56%.
etHeFt ilg ' poi nt*s POIE I Faby 3:

reér 911136 263Hs r@h Théﬁédﬁﬁi écetdte 6o T7gHZ, the title
5-4.44 (4H , 4.76 (2H, s 4.90 (2H, s), 15
corﬂpsun(izﬁs é WBllies Pﬂ%er7”7 %1% 33 7 89-8.01 (2H,

1 (1Hg4s Ref erence Exanple 63 et hyl
me¥1f§g %Xqﬁfnethyl%xy)carbonyl]phenyl}oxy)ethyl]-?-

TH-o0R 6 ( 70 Aty dr BMERE Py adol bf 2931 dBpyrBHi dithe- 3-&ar sy
s Late,; 9,00 Q1Y Q- Q redp, my, 4.76 (2H, s), 4.90 (2H, s),

7.54 (2H, d, J = 8.1Hz), 7.70 (1H, s), 7.89-8.01 (Z2H, m},
12.87 {1H, s).

Reference Example 63

ethyl 1-[2-{{4-f (methyloxy)carbonyl]phenyl}oxy)ethyl]-7-

oxo-6, 7-dihydro-1H-pyrazolo(4,3-d]pyrimidine-5-carboxylate

~ e
HN
O
N~ W/J*\N
O

Step 1

Thionyl chloride (9.2 mL) was added dropwise to a
solution of 4-nitro-iH-pyrazole-3-carboxylic acid (19.77 g,
125.9 mmol) in methanol (200 mL) at 0°C. The reaction
mixture was stirred at room temperature overnight, and the
solvent was evaporated under reduced pressure. Water was

added to the residue, and the mixture was extracted with
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30

HNIN'" NI N 20 O Step 1 Thionyl chloride (9.2 nl)
was added dropwi se to a solution of
4-nitro-| H pyrazol e-3-carboxylic acid (19.77 g, 125.9
mrol ) in nethanol (200 nL) at OC. The reaction 25

m xture was stirred at roo nper ature overni ght, and
the solvent was evaporated under reduced pressure.
Water was added to the residue, and the m xture was

et%xﬁr%% %%& w th 225, %gQQCaf§%@£ewaghﬁagﬁganhgtha%%Eurated

Wi th saturated eous sodi um
aqhﬁdnmgenmhmmmnnydxdgﬁmmanmoa@desaobnaued abgi aetugritad

d ted. The obt d gfud | )
o e T o A PNES S G SR RITRS) Sl g ans

welld marsatm arib-rcad by edey {1 eTh8rgro88%re mBltNVR 4-nitro-
1 (1H, s) Step 2
1%@%@“&%&‘g¢W®ﬁ%ﬁH§%ai%og te(537d

1H3ﬂmﬂ gﬁ@bhﬂzmdﬁﬁdm 5 22bpemekhyls) oxyl Benzaat e 8. 15

and potaSS|un1carbonate (4 37 g,
St@P 6 mmol ) were added to acetone (150 nL), and the

reaci;Len )ét%rl%ﬁéﬁ%HJiﬁﬂ}aeﬁowldﬁfcé%&M%léﬁé 45h37 g,
AHerthenndwe\ms allowed to cool, a mx

31sdl mmqid oftaitey andl( 2thypmogsbyal @F{YIJ-IPeﬂéﬁ’dbt%eB 15 g,
31059%95} Qﬁgﬁé$@f §§pgﬁa&§gbogggelﬁﬂoﬁga%'CBha%ﬁﬁm%ﬁg, were

washe ated brine, drie and “concentrate
adgiedert a educethpr e55Urel) Thendbtaenedassliion M- Uik e

he f%QThexfgsléo ?% Eong%?%ﬁ;ﬁy oxy)2¥hy%ﬁgﬁuﬁfifga
aHhﬁWﬁHﬂﬁbEbdm&boaymﬁkedaﬂdlﬂetbylof fv2tefd a20 ethyl

et ) cartiony L eneny) eyl )t e
organic layer was washed with saturated brine, dried, and
concentrated under reduced pressure. The obtained solid
was washed with hexane to give a mixture of methyl 1-[Z-
({4-[ (methyloxy)carbonyl]phenyl}oxy)ethyl}-4-nitro-1H-
pyrazole-5-carpoxylate and methyl 1-[2-({4-

[ (methyloxy)carbonyl]lphenyl}oxy)ethyl]-4-nitro-1H-pyrazole-
3-carboxylate (7.42 g).

Step 3

To a solution of a mixture of methyl 1-[2-({4-

[ (methyloxy)carbonyl]phenylioxy)ethyl])-4-nitro-1H-pyrazole-
S5-carboxylate and methyl 1-[2-({4-

[ {methyloxy)carbonyl]lphenylloxy)ethyl]-4-nitro-1H-pyrazole-
3-carboxylate (7.42 g) in a mixed solvent of THF (200 mL)-
methanol (100 mL) was added 10% palladium carbon (1.17 g),
and the mixture was subjected to catalytic reduction under
hydrogen atmosphere (1 atm) at room temperature overnight.
The catalyst was filtered off, and the filtrate was
concentrated. The precipitated methyl 4~-amino-1-{2- ({4~

[ (methyloxy)carbonyl]lphenyloxry)ethyl)-1H-pyrazole-3-
carboxylate (3.62 g) was filtered off, and the filtirate was
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To a solution of a mxture of methyl 1-[2-({4-

[ (et hyl oxy) car bonyl ] phenyl }oxy)ethyl]-4-nitro-1 H pyra

zol e- 25 5-carboxylate and nethyl 1-[2-({4

[ (et hyl oxy) car bonyl ] phenyl } oxy)ethyl]-4-nitro-1 H pyra

zol e- 3-carboxylate (7.42 gzén a m xed sol vent of THF

(200 L) - nethanol (100 nL) was added 10% pal | adi um

carbon (1.17 g), and the m xture was subjected to
coﬁ@teawt;rt%dr educlel arsurder 305 hywdr Dfyed awmsphm:e Gal

tm room t enper at ure over ni ght The, cat t S
CO%PWPeFé‘éfOB‘@ftOgéﬁd’htYhéof A it ab%:[ TOHRERT T gt ig"" }Qﬁ—
ﬂé%ﬁ;,@b&@:t ) @4 RN i inGssl v [ K B - 1H-pyrazole~5-

oxy) car bonyl ] phenyl ) oxy) et hyl ] -1 H pyrazol e- 3-
Caéépkiﬁ%yﬁrt@t d2(-38Fig) was filtered off, and the

f r 2 C ent e The, r esi e (W@s _
T T e
4. At HyH,4mam rﬁlo-4l4~[425(1{4£-2H, mj, 6 85-6.

1[1( hyl7o>@é) %a Ol%gn;%}ﬂ pt;nqnyl }oxy)ethyl]- 1H- pyr azol e- 5-

car xyl'dte TH NMR (300MHz, CDC13) 6: 3.88
st€BHA s), 3.93 (3H, s), 4.33- 4.40 (2H, n), 4.44-4.51

2H, . 85- 7.15 (1H, 7.95-8.01
ng,M%ngtgﬁaElf\}& ﬁ'lyl rpér% no- |-[(2 ({48)10

fnéﬂﬁwyﬂx@w)a&ammwgﬂmm d»o:xyé temm/l }idHopynandke: 55—
car boxyl at e2 é 18 g,
i

h f
carBery e €. qnﬁﬂ)6¢%}ém§gﬁgda§€ ﬁﬁ#ﬁ?ngégﬁgog% (811

ng¢hkonigdenaoet iveraddhdAtalin Bpdrd énnbﬁlu&ﬁdwaacetlc
stirred under heating at 90C for 4 . After the

achfixt{dfe Mhds ATIOWEL o Kobre Iss d?%fﬁwdetlﬁéﬁrm&@tlng at
00ddded, and theA?rt%gf' ‘E'h'éa'irﬁ aﬁff@%as‘:ra}/ﬁ(?sjzéd"‘@ésfool

collected yf| tration, washed wth die
diether @@Q$QNNQSM§QQQQe(%@ﬁpbﬁﬁdP€§C¥Dl§¥EEdn€FPﬁﬁg

cr?g%gtsl¥%é31%%ﬁé¥é€§§Qﬂgggs 2)%§d(%ﬁéﬁeﬁ?ﬁuﬂh
die2Hylt ethexr B.&b diz)g t6’z<585t1(‘Q_H,=, compound (1.79 q).
melting point: 194-186°C

'H-NMR (300MHz, CDCl;) &: 1.48 (3H, t, J = 7.1 Hz), 3.87 (3H,
sy, 4.49-4.59 (4H, m), 5.09 (2H, t, J = 5.5 Hz), 6.85 (2H,
d, J = 9.0 Hz), 7.94 (2H, d, J = 9.0 Hz), 8.13 {1H, s},
9.99 (1H, s).

Reference Example 64

ethyl 4-oxo-5-phenyl-3,4-dihydrothieno[2,3-d]lpyrinidine-2-

carboxylate
O
\\x//o\\N/J*s s
N
O

By a method similar to that in Reference Example 39
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d J=9.0H), 7.94 (2H, d, J = 9.0 Hz), 8.13 (1H,

s), 9.99 (1H, a). Reference Exanple 64 ethyl

4- oxo0- 5- phenyl - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2-
25 carboxylate Op HN NS OBy a nethod simlar to
that in Reference Exanple 392227 and using, instead
of ethyl 5'-am no-2,3'-bithiophene-4'- carboxyl ate,

nmet hyl 2-am no- 4- phenyl t hi ophene- 3-car boxyl ate, the

anid tdsel rgpnpiountd: avdhiso Dbt a pedS asaaibredn BpGMaml@@hk&egA ' -

399 S 05 R 00 B0 de] &S (S L e

thé $EtA.bcd@dibum ,wad. M édlikdShs &Zbﬁgwﬁlbaw@bk-(5.73 g,
B%ference Exanpl e 65 et hyl

80%)0x0- 5- (3-t hi enyl ) - 3, 4- di hydr ot hi eno[ 2, 3- 10
Hdhnwé%@k\qﬂ% 213@1%@%{' @t915360 HN\ N S;Q Sep le BY & 39
method sim|ar to that in of Réference rrpl

(269 &nhd Usi nly,? iWsteall- dF —2- ?5ué58ac@ﬁ®pﬁe§éﬁ€ 3- (g, m),

7.83Getyld hiophene, g et hyh S5 aMm no- 3, 3' - bi t hi ophene- 4
car boxyl at'e€ was obt al ned as a yell ow powder (3.30 g,

RegaoenceStpie By @ nethod similar to that in Reference
etﬁ@%wQ|Qn§9 {3-thienyl}-3,4-dihydrothieno(2, 3~

dipyrimidine-Z2-carboxylate

By a method similar te that in Step 1 of Reference
Example 69 and using, instead of 2-fluorcacetophenone, 3-
acetylthiophene, ethyl 5-amino-3, 3’ -bithicphene-4-
carboxylate was obtained as a yellow powder (3.30 g, 33%}.
Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5f-amino-2,3"-bithiophene-47 -
carboxylate, ethyl 5-amino-3,3’-bithicophene-4-carboxylate
obtained in Step 1 of Reference Example 65, the title
compound was obtained as a green powder (2.02 g, 56%).
‘H-NMR (3C00MHz, DMSO-dg) o&: 1.33 (3H, t, J = 7.0 Hz), 4.38
(2H, g, J = 6.9 Hz), 7.46-7.50 {(1H, m), 7.56 {1H, dd, J =
3.0, 4.9 Hz), 7.86 (1H, s}, 8.01 (1H, d, J = 1.9 Hz), 12.86
{1H, br).

Reference Example 66
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and using, instead of ethyl

5'-am no- 2, 3' - bi t hi ophene-4'- 20 carboxyl ate, ethyl
5-am no- 3, 3' - bi t hi ophene- 4- car boxyl ate obtained in
Step 1 of Reference Exanple 65, the title conpound

was obtained as a green powder (2.02 g, 56% . 1H NWR

(300MHz, DMSO-d6) 6: 1.35 (3Hpgt, J = 7.0 Hz), 4.38
(2H, g9, J =6.9 Hz), 7.46-7.50 (1H, m, 7.56 (1H, dd,
J =253.0, 4.9 Hz), 7.86 (1H, s), 8.01 (1H d, J =
1e9ht712) 4 - 6320856-p3(ﬂ3}cl11rbm) y1Ref er @nned Exampd e BG 3228

E 4-0 élne q)X:% ¥I-3 4- di hydr ot hi eno[ 2, 3-

é?f dines car BORYI'AE NOO H-M OY\ NS O
Step 15 Asolution of 4-acetyl pyridine (5.00 g,
41.275 mmol ), ethy cy\noacetate (4.67 nmg, 41.275
mmol ), norphol i ne .60/ g, 41.275 mol) and sul fur
(1.32 g, 41.27§5 mok)__ih toluene (40 nL) was stirred
at 120C for 10jhr. The reaction m xture was
concentr at ed educed pressure, and ethyl io
acet at e wasiMadded[t o\t he residue. The insol uble
natELL Q\fl| ergd off, and the filtrate was

ur ca Sgel colum chromat ography

(hexane/e hyI acetate 10/1-*4/1) to give an orange
powder. The obtai ned solids were conbined, and
recrystallized fromethyl acetate to give 1s ethyl
258AP nb- 4- pyri di n- 4-yl t hi ophene- 3-car boxyl ate as a
éelloggp%\gterttl% ee @+a§<;9 1py11td\tl¥% ((%OQM% @t/Sé)?ﬂ%ol
HeY v b, eyzar(qwetsa)te 7(42é77m28 %QHﬁ?mmmczl 4:6 mO(r@Holeme (3.60
8g454§.§€5(@ﬁélﬁﬁand sulfur (1.32 g, 41.275 mmol) 1in toluene

(40 mL) was sgtirred at 120°C for 10 hr. The reaction
mixture was concentrated under reduced pressure, and ethyl
acetate was added to the residue. The inscluble material

was filtered off, and the filtrate was purified by sgilica

gel column chromatography (hexane/ethyl acetate=10/1-4/1)

to give an orange powder. The cobtained solids were
combined, and recrystallized from ethyl acetate to give
ethyl 2-amino-4-pyridin-4-ylthicphene-3-carboxylate as a
yvellow powder (4.00 g, 39%).
H-NMR (30CMHz, DMSC-dg) &: 0.93 (3H, t, J = 7.1 Hz), 3.98
{2H, g, J = 7.0 Hz), 6.37 {(1H, s), 7.22-7.28 (24, m), 7.46
(ZH, br), 8.45-8.52 (2H, m).
Step 2

By a method similar to that in Reference EBxample 39
and using, ingtead of ethyi 5'-amino-2,3'-bithiophene-4’'-
carboxylate, ethyl 2-amino-4-pyridin-4-yithiophene-3-
carboxylate obtained in Step 1 of Reference Example 66, the
title compound was obtained as an orange powder (3.08 g,
67%) .
'H~NMR (300MHz, DMSO-de) &: 1.36 (3H, t, J = 7.0 Hz}, 4.40
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20 Step 2 By a nethod simlar to that in Reference
Exanpl e 39 and using, instead of ethyl
5'-am no- 2, 3' - bi t hi ophene-4' - carboxyl ate, ethyl
2-am no-4-pyridi n-4-yl thi ophene-3- carboxyl ate
obtained in Step 1 of Refergpnge Exanple 66, the 25
title conpound was obtai ned as an orange powder (3.08
g, 67%. 1H NWR (300MHz, DMSO-d6) 6: 1.36 (3H, t, J =
(2%, OqHZ)J 4?4Q 2&% (2Hi4 g4 214 —d7 ¥ HZ)5 37H%4 (%ngd (34, s),
Hz) (1H s), §2Hd J = 5.3 Hz),
8. §§ i@“(llq l‘ffrr “Ref é?zéncel%x]ajrrp Ele70 8t hyl
Ref20%0x2" PYLIH 1R Tyl - 3, 4-di hydrot hi eno[ 2,3- 5
—dipyrimdime-2-carboxylate N OHNM O- NS O Step 1
etByla‘%’n@?il@Oé“QYdeaﬁ%t?oﬂt}ha?c 4Tﬂ8ﬁb®fqtbieﬂéﬁér énce

I t ead of tyl di 3
%@g@ét%yﬁ%);?r%a@d%%éqg ead of 4-acetyl pyridine,

2-anmi no- 4- pyri di n- 3-ykt hi ophene- 3- car boxyl ate was
wer (1.95 a, 199%. 'H NWR
(300MHz, DVBSO-d6) 6: 0.90 (3H, t, J = 7.0 Hz), 3.96
(2H, q, J = ©1 Hz) 31 (1H, s), 7.33 (1H, dd, J =
4.9, 8.0 Hz)|, 7.47/(2H, br), '7.66 (1H d, J = 7.6
Hz), 8.42-8 4 |s(2H n. StepZByarrethod simlar
to that Exanpl e 39 and using, instead of
ethyl 5'- ith| ophene 4' - carboxyl ate, ethyl

Step 1

By a method similar to that in Step 1 of Reference
Example 66 and using, instead of 4-acetylpyridine, 3-
acetylpyridine, ethyl 2-amino-4-pyridin-3-ylthiophene-3-
carboxylate was obtained as a yellow powder {1.95 g, 19%;}.
TH-NMR (300MHz, DMSO-dgy o: 0.20C (3H, t, J = 7.0 Hz), 3.96
(24, g, J = 7.1 Hz)}, 6.31 (1H, s), 7.33 (14, dd, J = 4.9,
8.0 Hz), 7.47 (2H, br), 7.66 (1H, d, J = 7.6 Hz}, 8.42-8.49
{(2H, m).
Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5" -amino-2,3"~bithicphene-4’ -
carboxylate, ethyl 2-amino-4-pyridin-3-ylthiophene-3-
carboxylate obtained in Step 1 of Reference Example 67, the
title compound was obtained as a yellow powder {1.09 g,
47%) .
'H-NMR (300MHz, DMSO-dg) &: 1.36 (3H, t, J = 7.2 Hz), 4.39
(2H, g, 0 = 7.2 Hz), 7.63 {(1H, dd, J = 5.1, 7.7 Hz), 7.8%9
(1H, s), 8.17 (1H, 4, J = 7.9 Hz), 8.66 (1H, d4, J = 4.1 Hz),
8.85 (1H, s), 13.900 (1H, br).

Reference Example 68
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20

20 carboxyl ate obtained in Step 1 of Reference Exanple
67, the title conpound was obtained as a yell ow
powder (1.09 g, 470). iH NWR (300MHz, DWVMSO d6) 6:
1.36 (3H, t, J =7.2 Hz), 4.39 (2H, q, J = 7.2 Hz),
7.63 (1H, dd, J =5.1, 7.7 $&), 7.99 25 (1H, s), 8.17
(1H, d, J = 7.9 Hz), 8.66 (1H, d, J = 4.1 Hz), 8.85
(1H, s), 13.00 (1H, br) Ref erence Exanple 68 230

etBYDYE- lsopr Eyl 4-0xo~3,4-dihydrothieno (2, 3~dlpyrimidine-

5-isoprop 0X0- 3, 4- dlhydrot I eno[ 2, 3- d]pyr|n1d|ne-
2= Qaéépﬁd%ﬁﬁéte 0O HNN OBy a nethod simlar to that

in Reference Exanple 39 s and using, instead of ethyl

5'-am no- 2, 3' - bi t hi ophene-4' - carboxyl ate, ethyl

2-am no- 4-i sopQopyl t hing ne-3 carboxylate, the title

conpound was oltai ned jas a pal e- yell ow powder (301.0

ng, 24% . 1H , DMBO-d6) 6: 1.23 (3H, s),

1.25 (3H, 18N 1. (311, t, J =7.0 Hz), 3.59-3.70
(1H, m, = 7.2 Hz), 7.41 (1H, s),
12. 72 (1H, . ce Exanple 69 et hyl

) - 4-Bxo0- 3, 4- di hydr ot hi eno[ 2, 3-

i ne-2-carboxylate O HN gNS O 15 Step 1 A
solutioQPof 2-fl uor oacet ophenone (5.00 g, 36.195
mol ), et hyl cyanoacetate (4.09 ng, 36.195 mmol) and

By a method similar to that in Reference Example 39
and using, instead of ethyl 5'-amino-2,3"-bithiophene-4’-
carboxylate, ethyl 2Z-amino-4-isopropylthicphene-3-
carboxylate, the title compound was obtained as a pale-
yvellow powder (301.0 mg, 24%).

'H-NMR (300MHz, DMSO-dg) &: 1.23 (3H, =), 1.25 (3H, s), 1.
{3H, £, J = 7.0 Hz), 3.59-3.70 (14, m), 4.36 (2H, g, J =
7.2 Hzy, 7.41 (1H, s), 12.72 (1H, br).

Reference Example 69

ethyl 5-(2-fluorophenyl}=-4-oxo~3,4-dihydrothieno([2, 3-

dlpyrimidine-Z2-carboxylate

Step 1

A solution of 2-fluorocacetophencone (5.00 g, 36.195
mmoel), ethyl cyanocacetate (4.09 mg, 36.195 mmol) and
morpholine {3.15 g, 36.195 mmeol) in toluene (40 mlL) was
stirred at 120°C for 10 hr. Sulfur (1.16 g, 36.195 mmol}

34
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25

nor pholine (3.15 g, 36.195 mMmol) in toluene (40 niL)
was 20 stirred at 120C for 7.0 hr. Sulfur (1.16 g,
36.195 nmmol) 231 and EtCH (40 nL) were added to the
reaction mxture, and the mxture was stirred at 70C
for 10 hr, and concentrated23under reduced pressure.
The residue was purified by silica gel columm
chr omat ogr aphy (hexane/ ethyl acetate=10/1->4/1) s to
angi ¥e et hylo agamwureldéﬁé@uo@ophenybhtbhonhanaf&re, and
carboxylate as a yel |l ow powder é@$ , 26% . Step
they md xsfod 2 Ml aired %%afoﬁ% eten %rE&%ﬁpF@“ggﬂLfatEd
unapeg wgdﬂbed'ﬁﬂéﬁghﬁg ettt residue was purified by silica
5'-am no-2, 3' - bi t hi ophene-4'- 7, carboxylate, ethyl
ged- grilwery q@ma}mm@w yeerophénshg lcarksryeatd/1—4/1)
ooﬁh%bn%QHyl5$J§%£hdﬁdf%%Bf?ﬁ@?oﬁ%éﬂ?h?tﬁ%op%%%eJdJ|e

conmpound was obtalned as a pale yel | ow powder 43 g,
CagOOKY IBIENVR (BOONHRY DMBOIE®) (8: 52. 85 @3RA) -t =7.2
Stgé)g 4.38 is (2H q, J =7.0 Hz), 7.19-7.30 (2H n,

738-7.50 (2H, m, 7.79 (1H, s), 12.83 (1H, br).
Ref eBgngenEkappl e ifQ letrthylo that in Reference Example 39

and (e B ORI ) D 4 S Y R e e g as

caabmawhadeslmﬂhyltzyaﬁmﬁo+m ﬁmeﬁlmoapreh@ﬂemmaophene 3-

npl.e .66 d usi st ead of 4 acet yridin N
2 EhPNoR e SHeH3 P Sl Phota Es chgt BxbinETe o, che
tlgggomﬂiﬂﬁmdd) tﬂﬁs:p@@@&@e@aébowb@u%wlw gnedeas(a. 43 g,
60%) .

'H-NMR (300MHz, DMSO-de) &: 1.35 (3H, t, J = 7.2 Hz), 4.38
(2H, q, J = 7.0 Hz), 7.19-7.30 (24, m), 7.38-7.50 {(2H, m),
7.79 (1H, s), 12.83 (1H, brj.

Reference Example 70

ethyl 5-(Z2-chlorophenyl)-4-oxo-3,4~-dihydrothieno(2, 3~

dlpyrimidine-2-carboxylate

Cl

Step 1

By a2 methed similar to that in Step 1 of Reference
Example 66 and using, instead of 4-acetylpyridine, 2-
chloroacetophenone, ethyl 2-amino—~4-{2-

chlorophenyl) thiophene-3-carboxylate was obtained as a



I

15

20

brown powder (2.5 g, 27a). Step 2 By a nethod siml ar

to that in Reference Exanple 39 and using, instead of

ethyl 5'-am no-2, 3" -bithi ophene-4'- s carboxyl ate,

et hyl 2-am no-4-(2-chl orophenyl)thi ophene-3

car boxyl ate obtained in Step3% of Reference Exanple

70, the title conpound was obtained as a pal e-yel | ow

powder (141.0 ng, 5% . 1H NVR (300MHz, DMSO d6) 6:
brbwdb pdert (2l 5o 2Hg), 4.37 10 (2H a, J = 7.0

Hz), 7.33-7. 55 (4H, m, 7.70 (1H, s), 12.82 (1H, s).
SLREF ér ence Exanpl e 71 et hyl

5- (ZB?E&hﬁéﬂQB@n)éh}m‘laQX(tcﬁ i hydrod hd enet 2, ﬁxample 39

d] pyri m di ne- 2-carboxylate OO HN OY\ NS O 15
angt &5 119By & FrekoPSigiral ¥o-#RaROI A, 8f spifhdpphene-47 -
ca?\%%%ﬁ/%@c% @‘c%@ﬁ' %—Gaﬁn?rﬂﬁ &Js'ﬂgcth%SﬁQn?ﬁ thlophene 3~

4-acétyl pyridi ne, oxyacetop enone, " et hyl
cazbgmiyde-te- @@tzanﬁei Hox ypemnyl ) ©hi @pﬁenengecﬁml@mw%f@, the

| | ow, 0 3, g 29 . V,

c1f32 BRI PR o Rl ket b Shs ey B Ec BOYER iR O
mgusibig,. 1 nstead of et hyl 5'-an1no 2, 3" - bithi ophene-4'-

ar | ate, et hyl
50§ hO0MYeS: nbuRbRYsheRi! Tt AP ogREne 3 Garvdotdiid ¢ ¢
(2abt ai,ngd = 7 .St ep:)], of. ReferencesExampl e771p the, tuitlez.s2
(1ﬁong?und was obtai ned as a brown powder (180.3 ny, 233

Reference Example 71

ethyl 5-(Z2-methoxyphenyl}-4-oxo-3,4~dihydrothieno[2, 3-

dlpyrimidine-2-carboxylate

Step 1

By a method similar to that in Step 1 of Reference
Example 66 and using, instead of 4-acetylpyridine, 2-
methoxyacetophenone, ethyl 2-amino-4-(2-
methoxyphenyl)thiophene-3-carboxylate was cobtained as a
yvellow oil (3.28 g, 36%).
Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5'-amino-2,3’ -bithiophene-4’ -
carboxylate, ethyl Z2-amino-4-{Z2-methoxyphenyl)thiophene-3-
carboxylate obtained in Step I of Reference Example 71, the

title compound was obtained as a brown powder (180.3 mg,
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5% 1H NMR (300MHz, DMSO d6) S: J =7.2
Hz), 3.97 (3H, s), 4.38 (2H, q,
t, J =7.4 H), 7.22 (1H, d, J
(1H, m, 7.89-7.97 (2H, 5 m, 1
Ref erence Exanple 72 ethyl 535
5-(3-f|uorophenyl)-4-oxo-3,%-dihydrothieno[2,3-
d] pyri m di ne-2-carboxylate / F OQHNNS Olo Step 1
S%Ei a nmethod simlar to that in Step 1 of Reference
xanpl e 66 and using, instead of 4-acety|pyridine, 3-
1H£mw®roaaemnphenmse del h§yt 2-afki 0dH4-€3-J0 = 7.2 Hz), 3.97
Iuorop I)t phene- 3-garb | at,e bt ai ned .as; a4
Gitg "B ond- ot (1795, 1897 - Sreb 2 By7a ethad sm i K2
7.0 tnam dn Be#eﬁﬁﬂbekfkaﬁbJETBQ 4énd?HS|mg, i"né§edd %0f (2H,
eth mn bi t hi ophene-4' - carboxyl ate, ethyl
ﬁlﬁg 4%@3 21§0rophenyl)th|ophene 3 20 carboxyl ate

Reg@&@m@@dgg@ﬁ@y@nj@ of Reference Exanple 72, the title

36 (3H t,
= 7.1 Hz), 7.08 (1H
8.0 Hz), 7.37-7.45
8

1
3
2.87 (1H, br).

ets&gpggndmﬁﬁf ODta'n%P as agg§omn pgng€§%t§ﬁeQ§E%-? ,
d]?§k1mﬁd§%e4§uéafbo§bféqé1 Hz), 7.16-7.27 (1H, m,
51 (3H, m, 84 (1H, s), 12.91 (1H, br).

Ref er ence Exanple 73 '\Dyl
5- (3-chl orophenyl) )
dj pyri m di ne- 2-car

£ di hydrothi _eno[2,3 234
c

Step 1

By a method similar to that in Step 1 of Reference
Example 66 and using, instead of 4-acetylpyridine, 3-
fluorcacetophenone, ethyl Z-amino-4-{(3-
fluorophenyl)thiophene~3-carboxylate was obtained as a
brown oil (1.77 g, 18%).
Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3’~bithiophene-47-
carboxylate, ethyl ?-—amino-4-(3-fluorcphenyl)thiophene-3-
carboxylate obtained in Step 1 of Reference Example 72, the
title compound was obtained as a brown powder (180.3 mg,
5%) .
'H-NMR (300MHz, DMSO-dg) 6: 1.36 (3H, t, J = 7.2 Hz), 4.38
(2H, g, J = 7.1 Hz)y, 7.16-7.27 (1H, m), 7.36-7.51 (3H, m},
7.84 (1H, s), 12.91 (1H, br).

Reference Example 73

ethyl 5-(3~chlorophenyl)-4-oxo-3,4-dihydrothieno(2, 3-



10

15

OHN OS OSte;, 1 By a nethod simlar to that in
Step | of Reference 5 Exanple 66 and using, instead
of 4-acetyl pyridine, 3- chloroacetophenone, ethyl
2-am no-4-(3- chl orophenyl)t hi ophene- 3-carboxyl ate was
obtained as a brown oil (4,42 9, 51%. Step 2 10 By a
method simlar to that in Reference Exanple 39 and
usi ng, instead of ethyl 5'-am no-2,3'-bithiophene-4'-
d]sakbaxykatey -ebhoxyiate
2-am no- 4- ( 3- chlorophenyl)thlophene 3- carboxyl ate
obtained in Step 1 Ref erence Exanple 73, the title
compound was obt ai ; | e-yel | ow powder (1.74 g,
1s 36% . "' H NWR L300 DMSO-d6) S: 1.36 (3H, t, J
= 7.2 Hz), 4.9 J =7.2 Hz), 7.41-7.47 (2H,
nm, 7.48-7.54 (1H ), 7.62 (1H, d, J = 0.8 Hz), 7.85
3 . Reference Exanple 74 20 et hyl
4- 0x0- 3, 4- di hydr ot hi eno[ 2, 3-
dlpyb|n1d| @ late 235 O HN( N O Step 1 By
d-sim a ogthat in Step 1 of Reference
Exanpl e||66 aHH usi ng, instead of 4-acetylpyridine, 35
nmet hoxyacet ophenone, et hyl 2-am no-4-(3-
met hoxyphenyl ) t hi ophene- 3- car boxyl at e was obtai ned as
Stép 1

By a method similar to that in Step 1 of Reference
Example 66 and using, instead of 4-acetylpyridine, 3-
chloroacetophenocne, ethyl Z-amino-4-(3-
chlorophenyl) thiophene-3-carboxylate was obtained as a
brown oil (4.12 g, 51%).

Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3’~bithiophene-4’-
carboxylate, ethyl 2-amino-4-(3-chlorophenyl)thiophene-3-

carboxylate obtained in Step 1 of Reference Example 73, the

title compound was obtained as a pale-yellow powder (1.74 g,

36%) .

'H-NMR {300MHz, DMSO-dg) &: 1.36 (3H, t, J = 7.2 Hz)}, 4.39
(2H, q, J = 7.2 Hz), 7.41-7.47 (2H, m), 7.48-7.54 (1lH, m),
7.62 (1H, d, J = 0.8 Hz), 7.85 (1H, s), 12.88 (iH, s).

Reference Example 74

ethyl 5-(3-methoxyphenyl)-4-oxo~3,4-dihydrothienc[2, 3~
dlpyrimidine~2~carboxylate
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20

brown oil (10.0 g, 77% . Step 2 By a nethod simlar to
that in Reference Exanple 39 10 and using, instead of
et hyl 5'-am no-2, 3" -bithi ophene-4"'- carboxyl ate, ethyl
2- am no- 4- ( 3- met hoxyphenyl ) t hi ophene- 3- car boxyl at e
obtained in Step 1 of Referg ge Exanple 74, the title
conpound was obtained as a brown powder (4.99 g, 329%.
1H NWVR (300MHz, DMSO-d6) S: 1.36 (3H, t, J = 7.2 Hz),
3.78 i5 (3H, s), , g, J =7.2 Hz), 6.94 (1H,
dd, J =2.1, 7.8 %08-@.16 (2H, m, 7.31 (1H t,
J =7.8 Hz), 7.76 , 12,82 (1H, br). Reference
Exanpl e 75 et@/l
5- (3-cyanophenyl ) - 4- gX0- 3, 4- di hydr ot hi eno[ 2, 3- 20

d] pyri m di ne- 2- carbokyl ate 236 CN HN TSN O Step 1

By a net hpgSi othat in Step 1 of Reference
Exanpl e 66 jand usj i nstead of 4-acetylpyridine, 35
cyangacet o nong,__ethyl 2-am no-4-(3-

\/ﬁﬁoph yl)tM opher$e - car boxyl ate was obtai ned as a
yel | ow powder (9.37 g, 59%. Step 2 By a nethod
simlarQo that in Reference Exanple 39 10 and using,

i nstead of ethyl 5'-am no-2,3' -bithiophene-4'-

Stear Boxyl ate, et hyl
2- amPoz4n63neyanaphenyl Jidhigpheng, 3scggr boxyl ak€erence
obt ai ned in Step 1 of Reference Exanple 75, the title

Exeowpeurfc vl obt o iedi ast a2 Br oin 4 paweary Lps tizt igie 57) .

me}ﬁgg%é"e% %ﬁ%‘q@%ﬁ ‘J"rﬁ C(§IiIH3 ,JJ:—7728HZH)Z)

meih&%Y@Hﬁhyl thoohene 3-carboxylate was obtained as a

brown oil (10.0 g, 77%).
Step Z

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3"-bithiophene-4’-
carboxylate, ethyl Z2-amino-4-(3-methoxyphenyl)thiophene-3~
carboxylate cobtained in Step 1 of Reference Example 74, the
title compound was obtained as a brown powder (4.99 g, 32%).
'H-NMR (300MHz, DMSO-de) &: 1.36 (3H, t, J = 7.2 Hz), 3.78
(3H, s), 4.38 (2H, g, J = 7.2 Hz), 6.94 (14, dd, J = 2.1,
7.8 Hz), 7.08-7.16 (2H, m), 7.31 (1H, t, J = 7.8 Hz}, 7.76
(iH, s), 12.82 (1H, br).

Reference Example 75

ethyl 5-(3-cyanophenyl)-4-0xo-3,4-dihydrothieno[2, 3~
dipyrimidine-2-carboxyliate
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(3H, m, 8.02 (1H, t, J = 1.5 Hz), 12.94 (1H, br).
Ref erence Exanple 76 et hyl
5- ( 3- net hyl phenyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3- d]
pyrim di ne-2-carboxylate O HNNS 0 20 237 Step 1.
By a nethod simlar to thatogg Step 1 of Reference
Exanpl e 66 and using, instead of 4-acetylpyridine, 3-
net hyl acet ophenone, ethyl 2-am no-4-(3 s
met hyl phenyl ) t hi ophene-3- car boxyl ate was obtai ned as a
yel | ow powder (18.9 -CBtep 2 By a nethod
simlar to that in nce Exanple 39 and using,
i nstead of et hyl mi-no- 2, 3' - bi t hi ophene- 4
carboxyl ate, @
2-am no-4-( 3- enyl ) t hi ophene- 3- carboxyl ate
obt ai ned HR St ep Ref erence Exanple 76, the title
compound s obt i nedyas a brown powder (7.90 g, 35%.
VR (3 PVMBQ/d6) 6: 1.36 (3H, t, J = 7.1 Hz),
235 (3H, s)N 4.399(2H, q, J =7.0 Hz), 7.15-7.21
(1H, M, 7.23-. 15 7.39 (3H m , 7.72 (1H, s) , 12.79
(1H, br¥> Reference Exanple 77 ethyl
St5-( - fl uor ophenyl ) - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3-
dPpyri mi di ne-2-carboxyidLe F HN!lIs N O
By a method similar to that in Step 1 ¢f Reference

Example 66 and using, instead of 4d-acetylpyridine, 3-
cyanoacetophenone, ethyl 2Z-amino-4-{3-
cyanophenyl)thicophene-3-carboxylate was obtained as a
veliow powder (9.37 g, 59%).
Step 2

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3’-bithiophene-4'-
carboxylate, ethyl 2-amino-4-(3-cyanophenyl)thiophene-3-
carboxylate obtained in Step 1 of Reference Example 75, the
title compound was obtained as a brown powder {(6.33 g, 57%).
"H-NMR (300MHz, DMSO-d¢) &: 1.36 (3H, t, J = 7.2 Hz), 4.39
(2H, g, J = 7.0 Hz), 7.63 (1H, t, J = 7.8 Hz}, 7.82-7.%4
(3H, m), 8.02 (iH, t, J = 1.5 Hz), 12.94 (1H, br}.
Reference Example 76

ethyl 5-(3-methylphenyl)-4-0oxo~-3,4-dihydrethieno(2, 3~

dipyrimidine-2~carboxylate
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20 By a nethod simlar to that in Reference Exanple 39

and using, instead of ethyl

5'-am no- 2, 3' - bi t hi ophene-4' - carboxyl ate, ethyl

2-am no-4- (4-fl uorophenyl)thi ophene-3- carboxyl at e,

the title conpound was obtaibped as a brown powder

(1.77 g, 78% . 25 1H NMR (300MHz, DMSO d6) 6: 1.36

(3H, t, J =7.2 Hz), 4.39 238 (2H, q, J = 7.1 Hz),
stbpl8-7.2.8 (2H, m), 7.52-7.63 (2H, m), 7.72-7.77 (1H

n’f, 12.81 (1H, br). Reference Exanple 78 ethyl

5- (4Bghkomephedy k) md-lexo-t3, 4-Idfi thyddt otihitenb[@f 3Be§erence

dlpyri mdi_ner 2-.car.box: 1 -OH ~By ;& etshod
B A At
meithgtl@ac tafphetrlyle, 52 tlayd no-2p8hebitt hBophene- 4' -

rhoxyl at.e, .ethyl - - o A
me%%é’ﬁ'ip (?—nl-l(%f-}lclrﬂ%&eonpef}—e%}??f PEPhaRe- 4250 REFDOXY! ate,”
yellhewt ipdveleconpaurd gvaseobl ai ned as a pal e- yel l ow

powder (2.04 g, 86% . 1H NVMR (300MHz, DMSO-d6) 3: 1.35
StePHZ t, J = 7.2 Hz), 4.38 (2H, g, J = 7.0 Hz),

7. 425%. 3lnk2HodMsimh 123 ASO0H2H, i MRefdrdBcé LEkasple 39

12.89 (1H, br). 15 Reference Exanple 79 ethyl . . 4
ansl UgimconopHdiBAg -t oxbl 8l 42 dr AFdREE R énoP2 ta pPene -

cal¥d &@ﬂ@%f%ﬁﬁ?{PQ%¥$ﬁ4§o2§9(3B&e@hybﬁh@n 1)@B¥rthene-3-

nmet h simlar to that in Reference Exanple 39 .
carbexylate obtained in Step 1 oI Reference Example 76, the
title compound was cobtained as a brown powder {7.90 g, 35%}).
1-NMR (300MHz, DMSO-de) &: 1.36 (3H, t, J = 7.1 Hz}, 2.35
(3H, s), 4.39 (2H, q, J = 7.0 Hz), 7.15-7.21 (1H, m), 7.23-.
7.39 (3H, m), 7.72 (1H, s), 12.7%9 (1H, br).

Reference Example 77

ethyl 5-{4-fluorophenyl)-4-oxo-3,4-dihydrothieno([2, 3~

dlpyrimidine-2-carboxyliale

F

By a method similar to that in Reference Example 39
and using, instead of ethyl 5'-amino-2,3’ -bithiophene-4’-
carboxylate, ethyl ?—amino-4-{4-flucrophenyl)thiophene-3-
carboxylate, the title compound was obtained as a brown
powder (1.77 g, 78%).

'H-NMR (300MHz, DMSO-de) &: 1.36 (3H, t, J = 7.2 Hz), 4.39



and using, instead of ethyl
5'-am no- 2, 3' - bi t hi ophene-4'- carboxyl ate, ethyl
2- am no- 4- ( 4- bronophenyl ) t hi ophene-3 5 carboxyl at e,
the title conpound was obtained as a pal e- yellow
powder (1.77 g, 76% . 1H NVR3§300MHz, DMBO-d6) 5: 1.35
(3H, t, J =7.0 Hz), 4.37 (2H, q, J = 7.1 Hz),
7.45-7.55 (2H, m, 7.57-7.63 (2H, m, 7.77 (1H, s),
(212. 89 (1K br) Hi)s, Refe¥ehced Exaipl ®) 807ebRyl/ .63 (2H, m),
(4~ h phenyl.)s 4s 0x0- 3, 4- di hydr ot hi eno[ 2, 3- d]
7'?}% f]?mn%?lt n@i%- E@r’bog(%/] %]toe%é’ Obgli\lN O By a net hod
Rediemielnare tFocdniydte i 18 Ref erence Exanple 39 is and using,
etbgzﬁ%g’vgs(ﬁgc&eitog{ci%seﬁ}?m Dﬁ?:g'kg—éPhgghggg%gghien%ﬁg, 3
d ] 2~artinieridre(-4--reet haxypheny| ) t hi ophene- 3- car boxyl at e,
the title conmpound was obtai ned as a pal e- yell ow
powder (1.88 g, 79%. 1H (300MHz, DVSO-d6) 3: 1.35
(3H, t, J =7.1 Hz), 3.80,%" (3H, s), 4.38 (2H, q, J =
7.0 Hz), 6.96 (2H, d, =/8.7 Hz), 7.49 (2H, d, J =
8.5 Hz), 7.65 (1H, s) 79 (1H, br). Reference
Exanpl e 81 et hyl
5- (4- et hyl phenyl ) -4 4- di hydr ot hi eno[ 2_, 3- d]
pyrim di ne-2- c& boxyl at e H\W /O-\ S N O10

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3"-bithicphene-4'-
carboxylate, ethyl 2-amino-4-{4-chlorophenyl)thiophene-3-
carboxylate, the title compound was obtained as a pale-
yellow powder (2.04 g, 86%).

'H-NMR (300MHz, DMSO-d¢) &: 1.35 (3H, t, J = 7.2 Hz), 4.38
(2H, g, §J = 7.0 Hz), 7.42~-7.5Y (2H, m), 7.53-7.60 (2H, m),
7.78 (1H, s), 12.89 (1H, br).

Reference Example 79

ethyl 5-(4-bromophenyl)-4-oxo~-3,4~-dihydrothieno{2,3~-

dlpyrimidine-2-carboxylate
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Step 1 By a nethod simlar to that in Step 1 of

Ref erence Exanple 66 and using, instead of

4- acetyl pyridine, 4- nethyl acetophenone, ethyl

2-am no-4-(4 2s net hyl phenyl )t hi ophene- 3- car boxyl ate
was obtained as an orange pgywder (3.52 g, 30%. Step
2 By a nethod simlar to that in Reference Exanple 39
and using, instead of ethyl

5'-am no- 2, 3' - bi t hi ophene-4'- 20 carboxyl ate, ethyl
2-ami no- 4- (4- met hyl phenyIBrt hi ophene- 3 car boxyl at e
obtained in Step 1 of Reference Exanple 81, the title
conmpound was obt ai neg a yel |l ow powder (3.40 g,

80% . 1H NWR (300 DM d6) 8: 1.35 (3H, t, J =7.2
Hz), 2.35 25 (3H, s 3 (2H, q, J = 7.0 Hz), 7.21
(2H, d, J 7.9 @®iz), 43—~(2H, d, J = 8.1 Hz), 7.68
(1H, s), 12.82]|(1H, b') 241 Reference Exanple 82

et hyl 5-[ 3-(ethaxycar/bonyl ) phenyl ] - 4- oxo- 3, 4-

[ ; ‘ rinidine 2-carboxylate O OO
HN Qu N S § sol ution of 3-acetyl benzoic
\Qg¥gib4 00 24 pl ) and concentrated sul furic
aci'd (00078 miN 1. 46 Smmol )  in ethanol (100 nl) was
stirred lat 80C for 3 days. The reaction m xture was

concent rf@t ed under reduced pressure, 10 and et hyl
acetate was added to the residue. The organic _| ayer

was Reshedewhel sdmddared Driifve kﬁl%@f%Q%FC§OHﬁEWPle 39
usg and..coneent ratedh to- giyenethyh bithiophene-4” -

acet% I'benzoat e as
carboxylate, ethyl 2~-amino-4-(4-bromophenyl}thiophene-3-

carboxylate, the title cempound was obtained as a pale-
yvellow powder (1.77 g, 76%).

'H-NMR (300MHz, DMSO-d¢} 8: 1.35 (3H, t, J = 7.0 Hz}, 4.37
(2H, g, J = 7.1 Hz), 7.45-7.55 (2H, m), 7.57-7.63 (2H, m},
7.77 (1B, s), 12.8% (1H, br).

Reference Example 80

ethyl 5-{(4-methoxyphenyl)-4-0x0-3,4~-dihydrothieno[2, 3~

dlpyrimidine-2-carboxylate

N
0

By a method similar to that in Reference Example 39

and using, instead of ethyl 5’ -amino-2,3'-bithiophene-4'-
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a brown powder (4.59 g, 98% . 1H NVR (300MHz,

CDC13))6: 1.43 (3H, t, J =7.2 Hz), 4.42 (2H, 1s q, J

= 7.2 Hz), 7.56 (1H, dd, J =7.7, 7.7 Hz), 8.13-8.18

(1H, m, 8.22-8.27 (1H, m, 8.60 (1H, dd, J = 1.6, 1.6

Hz). Step 2 By a nethod siffibar to that in Step 1 of

Ref erence Exanple 66 and using, instead of

4-acetyl pyridine, ethyl 3- 20 acetyl benzoat e obt ai ned
Carpo8tyep tk ;ofe tReflereroei iExahpl €-82L hekliphenyl) thiophene-3-

1L NQ-4: [ 3-(et.haxyca henyl ].t hi_.ophene- 3- B

e e T O med o AR S A ngR BoRAGr Sea 7sd
veb3ey. poStaepr 3(1ByY& gqethod) simlar to that in Reference

] anpl 9 25 and using, instead of eth
BN o 0B B Ghote. bt 35 catHoxfi b duflyliz) . 3.80

3B, amiino-4-I8 (2H, g, J = 7.0 Hz), 6.96 (2H, d, J = 8.7 Hz),

(
t hoxycar bonyl ) phenyl ] t hi ophene- 3- car boxyl at e
7. 85 APed arn 2 P B b of BT bknce) Exarnle 938t ) -
RefFebke ceompouid svas; obtained as an orange powder (1.55
, .38% . TH NVR™(300MHz, DMSO-d6) 6: 1.28-1.40 (6H
et%y% A-Ag-mesRylaenyy) -4 s (1M -gihydeoghdepp) 2, 3~
a1 §yBnT Ahd ooy BRAIH 5 5), 7.94-8.00 (1H m,
Y150 (TH 1. T 218 %) 12.87 (1H  br). Reference
Exanpl e 84
3-[(3-{[1-(triphenyl
yl ] oxy} propyl) oxy]

et hyl )-1H 1, 2, 4-tri azol - 3-
gnitrile N Tr-N\N OO Ja CN

bo that in Reference Exanple 31
pr opyi ) oxy] benzonitrile

0 the nethods described in

al Chem stry Letters (2001), 11

and using 3-
obtai ned ac
Bi oor gani ¢ &|Medi ci
2279 and fhe” ke

\\\//O \\N S

Step 1

By a method similar f£o that in Step 1 of Reference
Exampie 66 and using, instead of 4-acetylpyridine, 4-
methylacetophenone, ethyl 2-amino-4-{4-
methylphenyl)thiophene-3-carboxylate was obtained as an
crange powder (3.52 g, 30%).
Step 2

By & method similar to that in Reference Example 39
and using, instead of ethyl 5’ -amino-2,3’ ~bithiophene-4’ -
carboxylate, ethyl Z2-amino~4-(4-methylphenyl)thiophene-3-
carboxylate obtained in Step 1 of Reference Example 81, the

title compound was obtained as a yellow powder (3.40 g,

'H-NMR (300MHz, DMSO-dg) &: 1.35 (3H, £, J = 7.2 Hz), 2.35

(3H, s), 4.38 (2H, gq, J = 7.0 Hz), 7.21 (2H, d, J = 7.9 Hz),

7.43 (2H, d, & = 8.1 Hz), 7.68 (1H, s), 12.82 (1H, br).
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1s and 3-nitro-Il-(triphenylnmethyl)-1H1,2,4-triazole
obtained in Reference Exanple 33, the title conpound
was obtained as a pale-yellow solid (14.0 g, 1009%.
| H NVR (300MHz, DVMSO-d6) 6: 2.08-2.19 (2H, m, 4.14
(2H, t, J =6.2 Hz), 4.30 ¢2KH, t, J = 6.2 Hz),
7.04-7.12 (6H, m, 20 7.24-7.30 (114, m), 7.34-7.43
(11H, m, 7.47 (1H t, J =7.9 Hz), 7.82 (1H s).
ReRefretherc &:&xaipd &85

etbwﬁoiy)gﬁ{[l (6&§¥1§H%H£f§£%?%3igh1n8x?r5rkfzf{ \ N

di N2 rQtti\er@ [ 23 By v et hodn st mi-karbbaythak in
Ref er ence Exanple 20 and using

3-[(3-{[1.-(tri.phenylmeth@)-1H1,2, 4-triazol - 3-
JENY i-e obtalned i n Reference
encompound was obtained as a

243 Exanple 84

yel | ow oi | , 10 . Or (300MHz, DMEO- d6)
8: 2.06-2. 170(2H . 65 (2ﬁwg)R 3.99-4.09 (2H,
n, 4.29 (2H t, 63Hz)670676(1H s m,

6. 84- 6. SQN(lH A \6.90-6.93 (1H, nm), 7.05-7.11 (6H,
n, 7.124 32 1H n, 7.34-7.41 (9H, m, 7.82 (1H,
QH hj Ref'erence Exanpl e 86
4-0x0- ({S-T(S {[T-(triphenylnethyl)-1H1,2,4-triazo
-3 10
yI]oxyf%ropyl)oxy]phenyl}nethyl) 3, 4- di hydr oaui nazol i n
step21 carboxamide O NI HNTr-NH N6OGONN O

A solution of 3-acetylbenzoic acid (4.00 g, 24.366
mmol} and concentrated sulfuric acid (0.078 mL, 1.462 mmol)
in ethanol {100 mL) was stirred at 80°C for 3 days. The
reaction mixture was concentrated under reduced pressure,
and ethyl acetate was added to the residue. The organic
layer was washed with saturated brine, dried over sodium
sulfate, and concentrated to give ethyl 3-acetylbenzoate as
a brown powder {4.59 g, 98%).

'H-NMR (300MHz, CDCls))}&: 1.43 (3H, t, J = 7.2 Hz), 4.42 (2H,
g, §J = 7.2 Hz), 7.56 (1H, d4dd, J = 7.7, 7.7 Hz), 8.13-8.18
(1H, m), 8.22-8.27 {(1H, m), 8.60 (iH, dd, J = 1.6, 1.6 Hz).
Step 2

By a method similar to that in Step 1 of Reference
Example 66 and using, instead of 4d-acetylpyridine, ethyl 3-
acetylbenzoate cobtained in Step 1 of Reference Example 82,
ethyl 2-amino-4-[3-(ethoxycarbonyl)phenyl]thiophene-3-
carboxylate was obtained as an orange powder {(3.51 g, 53%).
Step 3

By a method similar to that in Reference Example 39
and using, instead of ethyl 5’/ -aminc-2,3' -bithiophene—~4’ -
carboxylate, ethyl 2-amino-4-{3-
(ethoxycarbonyl)phenyl]thiophene-3~carboxylate obtained in
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A suspension of 1-{3-[(3-{[1-(triphenylnethyl)-1H
1,2,4-triazol -3-yl]oxy)propyl)oxy] phenyl } met hanam ne
1s obtained in Reference Exanple 85 (0.300 g, 0.611
mol ), ethyl
4- oxo0- 3, 4-di hydr o- 2- qui nazob#necar boxyl at e obt ai ned
according to the nethods described in Journal of
Organic Chem stry (1978), 43(23), 4485-7 and the like
Steo. £38fgRef@r@banibldmahe B N- dhésopt dopybetnbyphiamd nexs

Ob&ga%é%ng%romavéa%P nnDI ??BnF%CEEO%C ?gL 1&23h?tirred

H(@HBCOBBDMHU&IQEI‘I@F—E,O CEM 1CoEp)L.. 480/(\16Hr Umti me;od-4.45 (44,

vvag ecil Id r{e (,%o“l to r%a'l: GZn‘%Qrét el —L?E@m W

)preCBpkBaw@d a@lI&UWaSBCQk|e@ﬁgdtpny£|ﬁr§tHQWu anﬂeZB
washed with EtOHH to give the title conmpound as a
Prihite powder (0.315 g, 78%. 1H NMR (300M+z, DVEO- d6)

Re%er@n@é ZxbhoZHg4m, 4.06 (2H, t, J =6.1 Hz), 4.29
& I =6.1 ), 4.44 (2H, d, J = 6.4 Hz),
?8i6185t€}ﬂheﬁwlﬂﬁﬁkyb)QBF(QFP fytryaeel73tl (6H
Hz), 7.30-7.42 (9H, n),
yl%é&g Flop§l%%x%%@enz%?%%3§lg7 72 7.82 (2H, n§ ’ 7?%7
J

= 7.2 Hz), 9.51

(Ifi, t, J 7. 6 Hz) , 8. 17(1H
s Reference

(1H T=IN= 6.2 Hz), 11.86 (
l e
T% ( thzQ\heDyLl\f;B;Q;N-(
CN
1H—1 2, 4- trlazol 3- yI]oxy}propyl)oxy]phenyl}nethyl) 3,

4 @@yﬁr@éhm@@o{s 2m31dlpyicd Mrdithe-r2-rear hoxand dex&hp1@ 31
QO N S 10 By a nmethod simlar to

angh3§lpﬁ ﬁéféﬁégggqgéﬁﬁﬂqp¥&5oxy]benzonltrlle obtained

according to the methods described in Biocorganic &

Medicinal Chemistry Letters (2001), 11, 2279 and the like

1-(tri phenyl net hy

and 3-nitro-1-(triphenylmethyl)~-1H-1,2,4-triazole obtained
in Reference Example 33, the title compound was obtained as
a pale-yellow sclid (14.0 g, 100%).

'H-NMR (300MHz, DMSO-de) &: 2.08-2.19 (2H, m), 4.14 (2H, t,
J = 6.2 Hz), 4.30 (2H, t, J = 6.2 Hz), 7.04-7.12 (6H, m),
7.24-7.30 (iH, m), 7.34-7.43 (114, m), 7.47 (1H, t, J = 7.9
Hz), 7.82 (1H, s}.

Reference Example 85

1-{3-{(3-{[1-(triphenylmethyl)-1H-1,2,4~-triazol-3~-

ylioxylpropyl)oxylphenyl}methanamine

/=N
TN ’”k\\of/ﬁ\\x///\\\ f/[:::i:l\\»//

By a method similar to that in Reference Example 20
and using 3-[{3-{[1-(triphenylmethyl)-1H~1,2,4~-triazol-3-

viloxylpropyl)oxylbenzonitrile obtained in Reference
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and usi ng
1-{3-[(3-{[1-(triphenyl nethyl)-1H1, 2, 4-tri azol -
3-yl ] oxy} propyl) oxy] phenyl } net hanam ne obtained in
Ref erence Exanple 85 and et hyl
5- (3-chl or ophenyl ) -4-oxo- 243
3, 4-di hydr ot hi eno[ 2, 3-d] pyri m di ne-2- car boxyl at e
obtained 1s in Reference Exanple 73, the title
Ex@(ﬁ@ji@al.ll’&ﬁ Wash o bt it Dedcagpaunlli vaspowdern n@ 320 »,yellow oil

699) NVR (300MHz, DMVBO-d6) 6: 2.06-2.17 (2H, m
(g 139 t92H n), 4.29 (2H, t,J:63Hz)442
1h(RH: Cﬂ30@\4ﬁzg %Mﬁ@—'déll'6679260%42( 3H, (@H )89 F % (2H, s},

3->(3z9) ?934@#:4@(9#(%%, 5?4 0fv. 45 (éH3 Hn'é) 7647707657216 (1H,
(1. g9B-¢ 78959(17}163;11‘1"'6 @br—679§9 ((H2 ) r§)) 77@§17(ilt|
s), 9.67 (1H, Hz), 12. 45 “(1H,” br) .

7. Q@f@réﬁtejEkaWWhe'8834 7 41 (94, m), 7 82 (1H, s), 2H

ﬁ dé%'fluorophenyl) 4-0x0-N-({3-[(3-{[I-(triphenyl nethy

ReﬁdxbmbaLﬂxampkﬁ %6y|]oxy)propyl)oxy]phenyl}nethyl) 3,

4- di t n pyr 0 e 245 F .
ERIR TN ON NS B REY TR S S e T
yll@x@ﬁkﬁk@ﬂd@cﬁxﬁn@m@n8ﬁ}maﬁdywskﬁgé dlhydroaulnazollne—Z—
1-{3-{(3:{[1-(triphenylnethyl)-1H1, 2, 4-triazo
Ca§§%] Sr cpyl ) oxy] phenyl } met hanani ne obtained in s
Ref erence Exanple 85 and et hyl
5- (3-fl uor ophenyl ) - 4- oxo- O
3, 4-di hydr ot hi eno[ 2, 3-d] pyri m di ne- 2-car
obt aj in Reference EX3 T

Tr3 ob |nedas :' ’.lh @
m @(2 , = 6.2

Hz) 678684(1H, m,
(6H m,

A suspension of 1-{3-{(3-{[l-{triphenylmethyl)-1H-

1,2,4-triazol-3-ylioxylpropylloxylphenyllmethanamine
obtained in Reference Example 85 (0.300 ¢, 0.611 mmol),
ethyl 4-oxo0-3,4-dihydro-2-guinazolinecarboxylate obtained
according to the methods described in Journal of Organic
Chemistry (1978), 43(23), 4485-7 and the like (0.133 g,
0.611 mmol) and N,N-diisopropylethylamine (0.213 mL, 1.22
mmol) in EtCH (4.5 mL) was stirred under microwave
irradiation at 100°C for 1.5 hr {Discover ({(trademark; CEM
Corp), 50W, run time: 5 min, heold time: 1.5 hr). After the
reaction mixture was allowed to cool to room temperature,
the precipitated solid was collected by filtration, and
washed with EtOH to give the title compound as a white
powder {0.315 g, 78%).

'H-NMR (300MHz, DMSO-de¢) &: 2.05-2.17 (2H, m), 4.06 (2H, t,
J = 6.1 Hz), 4.2% (2H, t, J = 6.1 Hz), 4.44 (2H, d, J = 6.4
Hz), 6.78-6.85 (iH, m), 6.88-6.96 (2H, m), 7.02-7.11 (6H,

r
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7.16-7.26 (2H, m, 7.32-7.49 (12H, m, 7.77 (1H, s),
7.81 (1H, s), 9.66 (1H, t, J = 6.7 Hz), 12.44 (1H
br). Reference Exanple 89 15
5- (2-chl or ophenyl ) -4-oxo-N- ({3-[(3-{[ 1- (tri phenyl net hy
1) - 244
1H 1,2, 4-triazol -3-yl ] oxy}propyl)oxy] phenyl } net hyl ) - 3,
4- di hvdr ot hi eno[ 2, 3-d] pyri m di ne- 2- car boxam de O Cl1
m) /- <. 23- (NHENt, N-OBN Ni§ , O Byoa’meehddHsi m)l,ar7 .t (15,

<35 POSTL (U phehytret ) Pk D81 4Bt dror = 76 1),

8.37yl{llaxykp. ropyl).axydpheny] 51 met hanam ge=olgt.ai med ,ini.s6
1gef grgnce Exanpl e 85 and et hyl

(18:(5X¢nl or ophenyl ) - 4- oxo 246

Re3ededichy draidenal2, 3- d] pyri i di ne- 2- car boxyl at e
obtained in Reference Exanple 70, the title conmpound

> \Wa5 CEBPACREG e ) Wt e pgaﬂei {folise (Fripbeyy mgtng) -

1}{@ 0 A e -9 5 4. t, -
e 3oy 79 (G ogPLIERy Bt ash g 4

dipydrethiepp)[2.63- 7810/ 880 {dHhen§rcergg=emdde( 2H, m,
7.03-7.12 (6H, m, 7.22 (1H t, J = 7.9 Hz),
7.32-7.45 (12H, m), 7.47-7.54 (iH m , 7.63
, 7.81 (1H, s) , 9.63 (1H t, J = 6.2 Hz),
br). 10 Reference Exanple 90 0
5- (2-fluorophenyl)-4-oxo-N((3-[(3-{[1-(friphenyl nethy

1) - e
TlH@t riazol - 3-yl] o@ opyl ]_pxyfl enyl }me\l\ yl)-3,
4= "dj hytlr ot hi.eno[ 2, 3-d 1 di Re- r boxam de 0 2F
N ( N O/)\\V/)Q\O N S

2
O
By a method similar to that in Reference Example 86

and using 1-{3-[{(3-{[1~(triphenylmethyl)}-1H-1,2,4-triazol-

3-ylloxylpropyl)oxy]phenyllmethanamine obtained in
Reference Example 85 and ethyl 5-(3-chlorophenyl}-4-oxo~
3,4-dihydrothieno[2, 3-d]pyrimidine-2-carboxylate obtained
in Reference Example 73, the title compound was obtained as
a white powder {0.320 g, 69%).

"H-NMR (300MHz, DMSO-ds) &: 2.06~2.17 (2H, m), 4.03-4.10 (2H,
m), 4.29 (2H, t, J = 6.3 Hz), 4.42 (2H, d, J = 6.4 Hz),
©.79-6.84 (1H, m), 6.89-6.94 (2H, m), 7.04-7.11 (6H, m),
7.23 (1H, t, J = 8.0 Hz), 7.34-7.40 (9H, m), 7.40-7.45 (2H,
mj, 7.47-7.54 (1#, m), 7.59~7.63 (1H, m), 7.79 (1H, s),
7.81 (1H, s), 9.67 (1H, t, J = 6.7 Hz), 12.45 (1H, br).
Reference Example 88

5-(3-fluorophenyl)-4-0ox0o-N-({3~[{3-{[1-{triphenylmethyl) -

1H-1,2,4-triazol-3-yl]loxylpropyl)oxy]phenyl}methyl)-3,4-

dihydrothieno[2,3-d]pyrimidine-2-carboxamide



Tr-NN N~00 NS i O 15 By a nethod simlar to that
in Reference Exanple 86 and using
1-{3-[(3-{[1-(triphenyl methyl)-1H1,2,4-triazol -

3-yl ] oxy} propyl ) oxy] phenyl } met hanam ne obtained in

Ref erence Exanpl e 85 and et byl

5-(2-fl uorophenyl) - 4- oxo-

3, 4-di hydr ot hi eno[ 2, 3-d} pyri m di ne- 2- car boxyl at e

obtained 20 in Reference Exanple 69, the title

conpound was obtained as a white powder (0. 24

57% . 1H NVR (300MHz, DWMSO- d6) 5: 2 07-2.17

4.03-4.09 (2H, m, 4.29 (2H, t, = 6. D Hz), ‘&

(2H, d, J = 6.2 Hz), 6.78-6.84 (1H m,l| 6. 88-/6.

(2H, e 7.04-7.12 (6H, M3, 25 7. 7. Oyi 28> m,
T{ $§F$§ 8 (11H, m, 7. , S)H 7.8 . 9.65

1H~ = 5.9 ; ( : §

Bamdl e 000
5-(4-f|uorophenyl)-4-oxo-N-({3-[(3-
1) 247
1H I RE, 4- mﬁhazdls&mﬂﬂapq@qwtmw&)Duyﬁpheﬂyhkﬁeﬁhﬁpr& 86

4- di.hydr.ot 2 d de F
o BN NN NGO N 5 b PR A PR v At o et 201
3-iyf } B&@a@ﬁnﬁ%ﬂ_ Exa0p] $h &0y 1 smafladsShi@e obtained in

1-{3-[(3-{[1- (tr henyl methyl )-1H-1, 2, 4-tri azo
RSBy by BTG G0y | DHENSF § it Randmens Coeiared i oo~

3, Relie ﬂ@ﬁﬂﬁ&f@fﬁiéqﬁyﬁlHYBlne ?-carboxylate obtained
5- (4-fl uoropheny 0XO0-

1n3Refgirsydicothi 2, B d] Byei hidilrecomparpek yleg ebtained as
= Qﬁﬁgbn?dvdékl%ﬁegﬁ§Q§ Exgaple 77, the title conpound
ain

was ob
'H-NMR (300MHz, DMSO~-dg) &: 2.07-2.18 (2H, m), 4.02-4.10 (2H,

10 m), 4.29 (2H, t, J = 6.2 Bz), 4.42 (2H, d, J = 6.2 Hz),
6.76-6.84 (1H, m), 6.88-6.94 (2H, m), 7.03-7.12 (6H, m),
7.16-7.26 (2H, m), 7.32-7.49 (12H, m), 7.77 (14, s), 7.81
{(1H, s), 9.66 {(1lH, t, J = 6.7 Hz), 12.44 (1H, br).

[1-(triphenyl net hy

%31

Reference Example 89

15 S5-(Z2-chlorophenyl)~4~oxo-N-{{3~-[(3-{[1-(triphenylmethyl) -
1H~1,2,4-triazol-3-yl]oxylpropyl)oxy]lphenylimethyl) -3, 4~

dihydrothienc{2,3-d]lpyrimidine-2-carboxamide

/=N ’/[:::]\\//H HN ’ N\
Tr—N
O

By a method similar to that in Reference Example 86

Cl

zo  and using 1-{3-[{(3-{{1-{(triphenylmethyl)-1H-1,2,4d~-triazol-
3-yl]exylpropyl)oxylphenyl}methanamine obtained in
Reference Example 85 and ethyl 5-(2-chlorophenyl)-4-cxo-
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10 a white powder (0.274 g, 62% . 1H NVR (300MHz,

DVSO-d5) 5: 2.07-2.18 (2H, m), 4.06 (2H, t, J = 6.3

Hz), 4.29 (2H, t, J = 6.3 Hz), 4.42 (2H, d, J = 6.4

Hz), 6.81 (1H, dd, J = 8.9, 1.8 Hz), 6.88-6.95 (211,

m, 7.04-7.11 (6H, m), 7.1844.27 (3H n), 7.33-7.42

(9H, m, 15 7.54-7.62 (2H, m, 7.68 (1H, s), 7.81 (1H,

s), 9.65 (1H, t, J = 6.5 Hz), 12.39 (1H, br).
3, Retiengtce tbxanpl(e , 32 dTefyimidine-2-carboxylate obtalned
, N-é 4- br ono henyl)sulfonyl ]valipate Br O\O ~S/
NOr36°T6"a s frspEdicon Yof et hiytt bl ‘Fﬂ"&?‘é“ﬂ?dW@éhP@F@d@od as
a {A9t8 gowdds7 (Mmls) %n &odi um carbonate (15.8 g, 149

mrol ) in acetone (200 -water (100 nmL) was added 4

"H-OIR b$%%fbenz@1ﬁ§§uﬂﬁbn§/1 %h@br?déB(IZ}W g),49.06 (2H, t,
g el 9) u3h  0G, 20aNdihe Mxturg yag, oligred abuf 0B 5 - 6.2

t enperat ure ‘after additioh. The reaction
Hz hi xfur 8 \ﬁ/a§3cdﬁd:1entffratéij8am@le$4reahi|cem ) pr és8dré, tand 64,

th Si s di_l ut th hyl ,ac she

ﬂ]&g %H ocJﬂI o:jl ?da#ld' ?Aaﬁ AT a%d?gg%m H 47-7.54

iibrlme, an63dr|1eld ever Tsadi umisul $§at e9. Fhe (180l Vent)“ was . 2

vapgr reduced pressure, and the residue
Hz &as?gr%t gllkj1 d'from hexane- et hyl acetate to give
Refdeehttl emmmeu@@ as a white powder (14 7 g 849 . 10
5'5|—N gs 1DI\/ISC>d5)SO76085§
- 2 5AL ROSRPLTRY L it O o Bk L) 3B By ({1bphhydmethyd) -
1Hbt)2 Z 6314261- GZM1 }ﬁ&&ﬁ&f}§§y(§h€nﬂl&m§tﬁ%l@l@u4—

Ref erence Exanp

dlfrswffi(ethé%ﬁé&réﬁedﬂwwcaﬂsfmf%ﬁwﬁewmfie OCN OS

A S
Tr N\N/)\ \f(L

By a method similar to that in Reference Example 86

and using 1-{3-[{3-{[1-(triphenylmethyl)-1H-1,2,4-triazol~

3-ylloxylpropyl)oxylphenyl}methanamine obtained in

Reference Example 85 and ethyl 5-(2-fluorophenyl}-4-oxo-
3,4-dihydrothienc([2,3-dipyrimidine-2-carboxylate obtained

in Reference Example 69, the title compound was obtained as
a white powder (0.245 g, 57%).

"H-NMR (300MHz, DMSO-dg¢) &: 2.07-2.17 (2H, m), 4.03-4.09 (2H,
m), 4.29 {(2H, t, J = 6.2 Hz), 4.42 {(2H, d, J = 6.2 Hz),
6.78-6.84 (1H, m), 6.88-6.85 (2H, m), 7.04-7.12 (6H, m),
7.19-7.28 (3H, m), 7.33-7.48 (11H, m), 7.71 (1H, s), 7.81
(1H, s), 9.65 (1H, ¥, J = 5.9 Hz), 12.39 (1H, br}.

Reference Example 91

S~ (4-fluorophenyl)-4-oxo-N~ ({3~ (3-{[2-(triphenylmethyl} -
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O O 15 A suspension of nmethyl N[ (4-
br onophenyl ) sul f onyl ] val i nat e obtained in Reference
Exanmple 92 (5.00 g, 14.3 nmol),
(3-cyanophenyl)boronic acid (2.52 g, 17.1 mol),
tetraki s(triphenyl phosphi ne}pal | adi um (0. 330 g, 20
0.286 mmol ) and 2N aqueous sodi um car bonate sol ution
(8.57 nL, 17.1 mol) in EtOH (15 nmL)-tol uene (50 L)
leés2héateda2@ddéﬁymﬁdxy ﬁrmpﬁlh®xyhﬁEEn9Eum99691)—3,4~
dlg ere. éhgvégeactlon m xt S dllgted wi th
a&SPSt lﬂﬁleﬁQ+P%ﬁte?aB 9*d4ttfated brine,
and dried over sodium 25 sulfate. The sol vent was
evapor at ed under reduced pressure, and the residhbe
was crystallized from hexane-ethyl acetate to gijve
the title conpound as a yell ow powder (5.18 ¢ 7
1H NWVR (300MHz, DMSO-d6) S: 0.81 (3H, d, J =
0.84 (3H, d, J =6.8 Hz), 1.86-1.98 (1Hp m
(3H, s), 3.55 249 3.64 (1H m, 7.72 (1|

Hz) 7.81-7.86 (2H, m, 91 (1H, d, J ):
Nﬁfﬁ)o (2H, ), 8. o@ kb J H 8. 27

Tret 832840 1H 3 H)l. R ce

réxanpﬁLLg ( )\‘ S

N-{[3" - (an1nonethy|)biphenyl-4-y|]s Ifonyl}val|nate

NH2 O OS O O A suspension of net@yl

N-[ (3' -cyanobi phenyl -4- yl)sul fonyl]valinate obtained

in F&ie&e-m@‘ehﬁxaﬁpinelﬁa 6:5» Q®atg,inlRHdM@lde Example 86

Raney- k 896a ueous_| O_anmoni a
ang S L RETEET 650 ) bkt Rt 4 0 NS F s 3BT 1 e 15 LazoL-
3—j??Pka@ﬁE@p?tLWb@;yﬁ@Jhelﬁ(}h}rméltmj@rﬁa*ﬂi/ﬂé 0geda akapsphere

% atm . The _catal yst was flltered of f, and the
Re ‘?F?Fﬁ?eE\%@%‘Pl@oﬁéeﬂ%t%ﬁl%d%T febliceBophesgdl a4 -Axo-

3, M uedy8ebveAtnefi2, 3-dipyrimidine-2- —-carboxylate obtained
in Reference Example 77, the title compound was obtained as
a white powder (0.274 g, 62%).

'H-NMR (300MHz, DMSO-dg) &: 2.07-2.18 {(2H, m), 4.06 (2H, t,
J = 6.3 Hz), 4.29 (2K, ¢, J = 6.3 Hz), 4.42 (28, 4, J = 6.4
Hz), 6.81 (1 dd, J = 8.9, 1.8 Hz), 6.88-6.95 {(2H, m),
7.04-7.11 (6H, m), 7.18-7.27 {(3H, m), 7.33-7.42 (94, m),
7.54~7.62 (2 m}, 7.68 {1H, s), 7.81 (1H, s}, 9.65 (1H, t,
J = 6.5 Hz), 12.39 (1H, br).

Reference Example 92

methyl N-[(é-bromophenvi)sulfonyl]valinate
Br

To a suspension of methyl valinate hydrochleoride
(10.0 g, 59.7 mmol) and sodium carbonate (15.8 g, 149 mmol)
in acetone (200 mL)-water (100 mlL) was added 4-
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et hyl acet at e-hexane was added to the residue, and the

15 precipitated insoluble material was filtered off.

The filtrate was washed with saturated brine, and

dried over sodiumsulfate. The sol vent was evaporat ed

under reduced pressure, angsgiethyl ether was added

to the residue. The precipitated solid was collected

by filtration to give the 20 title conpound as a
brefbberpenwder: 1(F3r84. &h k6% de LHANVR {30001z, mVBO- d6) o°C,
a“??zfgéfgéé‘.%?’r&g’w&‘]fHSt%rsmgldz Y ?%%ﬁm §emgesgw(iﬁ<>& 1y br
afee?. adﬂlkio& 80ﬂﬁﬂiréﬁctﬂb§5nfxﬂ§réZhbsn}onZeﬁﬁra@bH

g =7.2 H), 7.71 (1H, 's), '7.78-7.84 (2H,
un eé4f°§§¢?d9?r@?ﬁurrﬁ &g hﬁ%eﬁeSRéF%r@ﬁéedEkaﬁﬁﬁewgéh
etHFEhMEeNaﬁ:lé3' wialsHedr Q60-13, ot~ i hy, éPQHhB@FQE' Bz2d, water

) car bonyl ] am no} et h I%{lpheny yl]sulfonyl}vallna

aﬂfieSQBGr@ted ANine, & NINCES pdDiD AusGspensi dre

so@@eﬂ%tQXE @Vﬁ%%ra&@@'HHE%PVEQ5EQQ§E%%essure, and the
] sul fonyl Jvalinate obtained in erence’ Exanple
regndu@owggocgys@aigﬁaﬁﬁﬂﬁrqmmh@xmgé ethyl acetate to give
0- azoI| car ylLat e tai ned
cnd QX013 LB 22 5 JITZLTREE PRI e pAg!
‘H{m\ganwom@m sonvyoeaga?sa 43(23). 8544%51 7mand 1t i kes (1,

8%}?2rqgﬂo E 4h§n%éaclnbﬁnﬁr;%8r2}) sﬂﬂiong ﬁ§e§t23 (2H,

undeW6FedBGed2aressur@ Fnd( tihe ¢esidue was io diluted

ggth eth¥l ac tate washed vvlth 0. AN hydrochloric
d brine, and dried over sodium

me§N§faRe 3’ -cyanchbiphenyl-4-yl)sulfonyl]valinate
/“I / \\

A suspension of methyl N-[(4-
bromophenyl)sulfonyl]lvalinate obtained in Reference Example
92 (5.00 g, 14.3 mmol), (3~cyanophenyl)boronic acid (2.52 g,
17.1 mmol), tetrakis(triphenylphosphine}palladium (0.330 g,
0.286 mmol) and 2N agueous sodium carbonate solution (8.57
mL, 17.1 mmol) in EtOH (1% mL)-toluene (50 ml) was heated
under reflux for 8 hr under nitrogen atmosphere. The
reaction mixture was diluted with ethyl acetate, washed
with water and saturated brine, and dried over sodium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was crystallized from hexane-ethyl acetate
to give the title compound as a yellow powder (5.18 g, 97%).
'H-NMR (300MHz, DMSO-dg¢) &: 0.81 (3H, d, J = 6.8 Hz), 0.84
(3H, d, J = 6.8 Hz)}, 1.86-1.98 (1H, m), 3.34 (3H, s), 3.55-
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The sol vent was evaporated under reduced pressure to

give the title conpound as a colorless oil (0.375 g,
86% . 1H NWR (300MHz, DMSO-d6) 6: 0.76-0.86 (6H m J

= 6.8, 10.8 15 Hz), 1.84-1.97 (1H, m, 3.33 (3H, s),

3.57 (1H, d, J = 7.0 Hz), 2458 (2H, d, J = 6.2 Hz),
7.38-7.52 (2H, m, 7.57-7.67 (2H, m J =7.5, 7.5

FE) 7.71-7.94 (7H, m, 8.13-8.21 (1H m, 8.32 (1H

3. QPESIT(}LH"it"fzJ 6.2 Hi)7 11898z(1H7.81-7.86 {(2H, m),

ce, Ex 20 t hyl

7 Eﬁ{(ﬁn'((ct'(sjal fy?qh o’xg]/EBB% 8i RYdr6tni Bho[ 530 (1H, d, J

= @d].pytizn, dim-2r yl)icardonys ] api-ao)ioetchyl, ) bi, phea:y|3 A Hzy .
A I|n_}e 251 O HNONN HNO OS O O
i to that in Reference Exanple 95
meaﬁ@lu$qu3“ﬁJﬁﬂlﬁ$dééﬁyiﬁﬁlﬁﬁgﬁym¥h)gqu%ﬂfbn%1}vallnate
yl ]sul fonyl }val i nate obtai ned i n Reference Exanple 94
(0.300 g, 0.797 mol) ¢ gt hyl 5-net hyl - 4- oxo- 3, 4-

di hydr ot hi eno[ 2, 3- d)py ne- 2- car boxyl at e obt ai ned
ri psd, i n US4054656 and

the :: conpound Wwas obt ai ned as a

(0. 255 g, 56@6 10 1H NVR (300MHz,
~ 0.7 F-87 (6H, m J 6.6, 10.5 Hz),
AR, nm), 2.44-2.55 (3H m J =21 Hz), 3.33
305203, 63 (1H, m, 4.53 (2H, d, J = 6.2 Hz),
s), 7.37-7.52 (2H, m), 7.63 (1H, d, J = 7.5

Ft) A7éﬁ£peﬁkﬁpnsbf fetdryl. 89- [ 4H, -Yan8b 25n8n 3T - ¢ 1H,
l?ghl%onyl vallnate obtained in Reference Example 93 {(5.00
g, 13.4 mmol), Raney-nickel (5.00 g) and 28% agueous
ammonia (50 mL} in THF (50 mL)-methanol (50 ml) was stirred
at room temperature for 15 hr under hydrogen atmosphere (1
atm). The catalyst was filtered off, and the filtrate was
concentrated under reduced pressure. A mizxed solvent of
ethyl acetate-hexane was added to the residue, and the
precipitated insoluble material was filtered off. The
filtrate was washed with saturated brine, and dried over
sedium sulfate. The solvent was evaporated under reduced
pressure, and diethyl ether was added to the residue. The
precipitated sclid was collected by filtration to give the
title compeound as a white powder (3.84 g, 76%).
'H-NMR (300MHz, DMSO-ds) &: 0.80 (3H, d, J = 6.8 Hz),
(3H, 4, J = 6.8 Hz), 1.85-1.98 (1H, m), 3.34 (3H, s}
{14, d, & = 7.2 Hz), 3.80 (2H, s), 7.35-7.48 (2H, m), 7.56
(1H, d, J = 7.2 Hz), 7.71 (1H, s}, 7.78-7.84 (2H, m), 7.84-
7.21 (2H, m), 3H hidden.

0.84
, 3.58

Reference Example 95

methyl N-{[3"-({{(4-0ox0-3,4~dihydroguinazolin-2-
yl)carbonyliamino}methyl)biphenyl-4-yl]lsulfonylivalinate
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15 J = 6.3 Hz), 12.21 (1H, s). Reference Exanple 97

et hyl

1-[ (3-chl oropropyl ) sul fonyl ] pi peri di ne-2-car boxyl at e
OOt NS~C OOwerein Et is ethyl, which is the
same as in the other 20 fordil as in the present
specification. To a solution of

3-chl oropropane-| -sul fonyl chloride (4.72 g, 26.7
mmol) in THE (100 nL) were added successively ethyl

pi peri di ne-2-carboxylate (4.19 g, 26.7Chnnl) and 252
triethylamne (3.72 nL, 26.7 mol ) at Qi d the

m xture was stirred g -an1tenperamure b2 hr
after addition. The 1} on nHxtur

under reduced : N B

wi thyethyl acef
chlavic ak

s washed with te
and saturated krine, and dried over

. Yhe solvent was evaporated under
reduce pQ§s§yre to give the title conmpound as a
(6.44 g, 81%. 1H NWR (300MHz, DMSO- d6) S:
1.13-1.27 (111, m, 1.22 (3H, t, 10 J = 7.0 Hz),
1. 33315%% HdidN o 724 -
m. g 5 éghof ﬁgkﬁ% 2 Egb D}amgngﬁetgaizbﬁéﬁenyl
w@;ﬂsqﬁzomyaqulQqaiqkpbh§1n¢d5gn4R@@e@gmcaﬁﬂxample 94

(oRefogy E—@mﬁ wythu dihydro=2-
1-({3- (3 cyanophenyl ) oxy pyl9§5Pfoﬁyl)6i erldlne-
qul@&}qkmﬂﬁp@mbnxylbte QﬁtalNeéSa@cﬁmdlng to the methods
described in Journal of Organic Chemistry (1978), 43(23),
4485~7 and the like (0.145 g, 0.664 mmol) in EtOH (9 mlL)

was stirred at 90°C for 5 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
diluted with ethyl acetate, washed with 0.1N hydrochloric
acld and saturated brine, and dried over sodium sulfate.
The solvent was evaporated under reduced pressure to give
the title compound as a colorless oil (0.375 g, 86%).
'H-NMR (300MHz, DMSO-dg) &: 0.76-0.86 (6H, m, J = 6.8, 10.8
Hz), 1.84-1.97 (l1H, m), 3.33 (3H, s), 3.57 {(lH, d, J = 7.0
Hz), 4.58 (2H, d, J = 6.2 Hz), 7.38-7.52 (24, m), 7.57-7.67
(2H, m, J = 7.5, 7.5 Hz}, 7.71-7.94 (74, m), 8.13-8.21 (1H,
m), 8.32 (iH, s), 9.65 (1H, t, J = 6.2 Hz), 11.95 (1H, s).
Reference Example 96

methyl N-{[3'~({[(5-methyl-4-ox0-3,4-dihydrothieno[2, 3~

dlpyrimidin-2-yl)carbonyl]amino}lmethyl)biphenyl-4-
vllsulfonyl}valinate



O O A suspension of ethyl 1-((3-
chl or opr opyl ) sul f onyl ) pi peri di ne- 2- car boxyl at e
obtained in Reference Exanple 97 (2.00 g, 6.72 mmuol),
3 20 hydroxybenzonitrile (0.800 g, 6.72 mmol),
pot assi um carbonate (0.9282gl 6.72 nmmol) and sodi um
iodide (0.101 g, 0.672 mmol) in DVF (20 L) was
stirred at 100C for 51 hr. The reaction mxture was
diluted with ethyl acetate, washed with ter, 0.5N
aqueous sodi um hydroxi de sol ution, O|LN 25/aqueous
sodi um hydr oxi de sol 2 and sat g \ne, and

o %

dried over sodi um sul The sol ent| vapor at ed
‘ J 5 r esihdu
) met hanol to Qﬂve the title conpound

under reduced
i zed
powder (1.34 ¢ 529@. 253 1H NMR
, SO de) 6: 1.13-1.27 (1. n), 1.21 (3H, t,
i) +§3“ 1.30-1.47 (1H, m, 1. 59 .73 (3H m,
(3H, m, 3 08 3.20 (1H, n) 3.21-3.31 (2H,
3.56- 3.66 (1H, : 10-4.21 (4H, n), 4.53-4.59
(1H By a 1?@??051 ‘ﬁl@fgl(afH taythat 30 7Rabeforpe nframpsg 95
%1[s§h?[%etﬁ§f)ﬂtb i3 Refe{gnrec Byamplienld yathy
vl éhﬁgﬁ@@é&wa)lplmm ]@&%pm@ﬁywsﬁpf@ﬁmcpu Mﬁmlﬁe L
capboxyl : t hod
O 21@ )aér t%tne’tgt?atqﬁlq nﬂRe%N? ehce “‘Féggg Ous3|”%g
dléyﬁypthygnQHQ(B dipyrimidine-2- Carboxylate obtained
e I) sul fon i per ar boxyl
e R AR o eRR ' B VPSR P otiR
lié@np@h&dhmxie compound was obtained as a pale-yellow

powder {0.255 g, 56%).

10 'H-NMR (300MHz, DMSO-dg) &: 0.75-0.87 (6H, m, J = 6.6, 10.5
Hz), 1.83-1.98 (1lH, m), 2.44-2.55 (3H, m, J = 2.1 Hz), 3.33
{3, s), 3.52-3.63 (1H, m), 4.53 (2H, d, J = 6.2 Hz), 7.31
(IH, s), 7.37-7.52 (2, m), 7.63 (1H, 4, J = 7.5 Hz), 7.72
(lH, s}, 7.78-7.89 (4H, m), 8.25-8.37 (iH, m), 9.70 (1H, t,

15 J = 6.3 Hz), 12.21 (1H, s).

n

Reference Example 97

ethyl 1-[(3-chlorcopropyl)sulfonyl]lpiperidine-2-carboxylate
@]

OEt

N\ /\/\
S Cl
f7 2\
o 0

wherein Et is ethyl, which is the same as in the other
20  formulas in the present specification.
To a solution of 3-chloropropane-l-sulfonyl chloride
(4.72 g, 26.7 mmol) in THF (100 mlL) were added successively
ethyl piperidine-Z-carboxylate (£4.19 g, 26.7 mmol) and
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I's obtained as a pale-green oil (1.21 g, 100% . 1H NWR

(300MHz, DVSO-d6) 8: 1.13-1.28 (4H, m, 1.31-1.48 (1H

m, 1.59-1.75 (3H, nm, 2.03-2.15 (3H, m, 3.07-3.38

(5H, m, 3.61 (1H d, J = 13.0 Hz), 3.98-4.09 (2H,

m, 4.11-4.22 (2H, nm), 4.5154.63 (1H, nm, 6.69-6.79

(1H, m, 6.80-6.96 (2H, nm, 20 7.22 (1H, br), 2H

hi dden. Reference Exanple 100 et hyl
triefi3i&n3ne{ [(f478x0L3, £adihydrcogui aazifid, ne2xd the mixture

| | h | f '
wad JESEPODYLLOTLRR) TE  BARY S E UL IR o P Bon.
Th$&@€ﬁ€t@OByWaXﬂeKho@a$iMdmnEHUraﬂEn inmidExanptiec8d and

' | . .
or S ot T BReRero0g) HASoy St Tyt Tl Heb Y i figebate.
washecarmxyl aHEembt ai.ned Mymﬁae:frercem‘(e dxiadmded 99aandated
2- qui | boxyl at

or Gt i A8 SECBRALHG T FOORE HHTIGHE docdrs bl TRhE was
evahotr sk dohn Qe ganeeuCRempstdas u del HB)g 1 AS(233 , + #488- 7

and the like, the title conpound was obtained as a
CO%@‘B%dpﬁﬁu@r vedlagaodl 569444 o BHNWR (300|\/Hz

H H 7.

P o S8 G0 Lar (b g
J t3HOnkz) 3. 8533~ 185(3| |(1H mp) 31191%12972(2F3Hmm 3. B405-
635 1 603 62H = 2. H

- B s (TS TR e e
3 o, mS,J&818H£)226 (96,6107 (221,57, ZBI(TH .,

- 7 1H t, J =76 H), 7.74-7.82 (1H,

Refs felogtsan®t 0bt 0 1o’ 17 (in a0 8 0 ke, o s

etdﬁ}tlf {{3- #(6 2yHnppht2y25 ox(yVirdyl } sulfonyl) piperidine~
2-carboxylate

Q1

l; \\

A suspension of ethyl 1-[(3-
chloropropyl)sulfonyl)piperidine-Z2-carboxylate obtained in
Reference Example 97 (2.00 g, 6.72 mmol), 3-
hydroxybenzeonitrile (0.800 g, 6.72 mmol), potassium
carbonate (0.9228 g, 6.72 mmol) and sodium iodide (0.101 g,
0.672 mmol) in DMF (20 mL) was stirred at 100°C for 51 hr.
The reaction mixture was diluted with ethyl acetate, washed
with water, 0.5N agueous sodium hydroxide solution, 0.1N
aqueous sodium hydroxide solution and saturated brine, and
dried over sodium sulfate. The solvent was evaporated
under reduced pressure, and the residue was crystallized
from methancl to give the title compound as a pale-yellow

powder (1.34 g, 52%).
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Ref erence Exanple 101 20 et hyl

1-1(3-{[3-({[ (5-net hyl - 4- oxo- 3, 4- di hydr ot hi eno[ 2, 3-

d] pyri m din-2

yl) car bonyl ] am no} net hyl ) phenyl ] oxy} propyl ) sul f onyl ] pi
perid ine-2-carboxylate O30t HN ci° NSONS O
O 0 255 By a nethod simlar to that in Exanple 87 and
using ethyl 1-[(3-{[3

H(@Mﬁnbh@@%&t)pﬁ@ﬁ@kﬁ@kyéprbpyB)%uRﬁomyH}pmberﬂd?ﬁe (2H, t,

7 £a7D9xy3! e 0Bbalnes |y Reler ences Exarpe 91, and, ebhyl -
2. et jH, 4m0x0-33 08—dH. Wblrdltfhi emof 23 R Wt pydli nEdinei2 3.56-

r yl ate qb d|n t e h _
BB T odi0edene B Te 11 ke re Tidrem  7+27
T.Banmmundmwas 7obBtBai nelds a(szHany)e,I I”DV\E(FJOWJIier £0.279 §.0 Hz).
re990). 1HNMVR (30 , DVMBO-d6) 6: 1.14-1.25 (4H, ),
~_g_éé-i—4§—é m, 1.55-1.73 (3H, m), 2.02-2.15
ethH, 10),(32. 4&—2 52 (3H, m, 3.06- 3 29 (3H n,
3. 54- 3. 64 ng n), 3.97-4.21 (4H 41 (2H, d
(amigogeppyl) phsnya ] @@y(}moqwh%ufv@oreylshpm@wdwe 2
Cagbgzy%ag (2H, m), 7.24 (1H, t, J = 8.0 Hz), 7.32 (1H,
= 1.1 Hz), 9.62 (1H, t, J = 6.3 Hz), 12.20 (1H,
br) 1y Reference Exanple 102

- (metfhyl sul f onyl ) bi phenyl -3-carbonitrile J1 \ ONO
thod simlar testhat in Exanple 81 and using

¢ frenzene and (3 20
ithe title conmpound was
Sy Qw dfH110.4 g, 950).

By a methed similar tc that in Reference Example 94

and using ethyl 1-{{3-[(3-

cyan phenyl)boron|c 5

dNned//%ﬁgjyﬂhﬂ e:

cyanophenyl)oxylpropyllsulfonyl)piperidine-2-carboxylate
obtained in Reference Example 98, the title compound was
obtained as a pale-green oil (1.21 g, 100%;}.

"H-NMR (300MHz, DMSO-de) &: 1.13-1.28 (4H, m), 1.31-1.48
m), 1.5%-1.75 (3H, m), 2.03-2.15 {(3H, m}, 3.07-3.38 (5H,
3.1 (1H, d, J = 13.0 Hz), 3.98-4.09 (24, m), 4.11-4.22
m), 4.51-4.63 (1H, m), 6.6%-6.79 (1H, m), 6.80-6.9¢ (2H,
7.22 (1H, br), 2H hidden.

Reference Example 100

ethyl 1-[(3-{[3-({{{4~0x0-3,4-dihydroguinazolin-2-

(1H,
m),

(2H,

vl)carbonyl]amino}lmethyl)phenylloxy}propyl)sulfonyllpiperid

ine-2-carboxylate



io

15

20

1H NWVR (300MHz, DMSO-d6) 6: 3.28 (3H, s), 7.73 (1H, t,
J = 8.0 H), 7.89-7.95 (1H, m), 7.99-8.06 (4H, m,
8.09-8.15 (1H, m, 8.29 (1H, t). 25 Reference Exanple
103 4' -[(2-hydroxy-3-nethyl butyl)sul fonyl ] bi phenyl - 3-
carbonitrile 256 CN HO S 0 To a solution of

- (et hyl sul f onyl ) bi phenyl -3- carbonitril e obtained
in Reference Exanple 102 (2.00 g, 7.77 mmol) in THE
(40 m.)pwas added dropwi se n-butyllithiug (1.6M
hexane golution, 5.34 n., 8.55 nmml) at 4v/8C, and the

] 1 hr. ,

to the r@actlon m xt'ure,
was ey gyted with ethyl acetate, and washed with

saturate sodi um chl ori de aqueous Qol ution. The
or gagy,C, 'ﬁ¥%ﬁoﬁ@%1m@&b§dtQV%mé%ﬂiﬁ“E§%%§f€ea?agﬁdtﬁ§lng

sol vent was evaporated under reduced pressure.
ethydi dud (Wad [purified by S|I|ca is gel chronatography

(a&%ﬁ%%gﬁ%@%Q%&ﬂ%&d@%%éf offp%%l%g giY§é8§P§d&h%l%—
ca@B@&NHateDﬂﬂﬂaﬂﬁedS1&)E%t¢£%hc@ Eﬂam0688992¥pd0682yl 4-
oxé?’*'?’ 4 ’dﬁi—r)yd_sp %4 ‘@*W?‘ﬁf“‘?ﬁa“&%g&il%ﬁ oB%ajg‘x H a.?:cordlng
toFEhe %e%&dﬁ%(dﬁécﬁlbéh—iﬁ Ooldenal 70900%g9hiClHhemi,stry

(1§7%_ ﬁ%? (4sféﬂbﬁ%'§5%§ﬁST%51% Eg,nlhe tltlg compod%d was

obtafihda Gamaamethylphidhenyd - 4eyl fsubbenyl ) - 3- met hyl bu
Htﬁgé (300MHz, DMSO-dg) &: 1.08-1.25 {(1H, m), 1.1% (3H, t,
J = 7.2 Hz), 1.27-1.45 (1H, m), 1.55-1.71 (3H, m), 2.00-
2.15 (3H, m), 3.05-3.18 (1H, m), 3.19-3.29 (2H, m), 3.54-
3.63 (1H, m), 4.05 (28, t, J = 6.2 Hz), 4.09-4.18 (2H, m),
4.45 (2H, d, T = 6.4 Hz), 4.51-4.60 (1H, m), 6.83 (1H, d,
J=8.3Hz), €.90-6.97 (2H, m), 7.25 (1H, t, J = 8.0 Hz), 7.6l
(1H, t, J = 7.6 Hz), 7.74-7.82 (1H, m), 7.84-7.93 (1H, m),
8.17 (1H, 4, J = 8.0 Hz), 9.54 (1H, t, J = 6.2 Hz), 12.25
(1H, br).

Reference Example 101

ethyl 1-{(3-{[3-({{(5-methyl-4-0ox0-3,4-dihydrothieno[2, 3~
dipyrimidin-2-
yl)carbonyllaminolmethyl)phenylloxylpropyl)sulfonyljpiperid

ine-2-carboxylate

oIt

/, \\
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zZ5

2-ol hydrochloride 257 N2 HO~/ S HO OOA
suspensi on of 4'-[(2-hydroxy- 3-
nmet hyl but yl ) sul f onyl ] bi phenyl -3-carbonitril e obtained
in Reference Exanple 103 (1.60 g, 4.86 nmol),
Raney-ni ckel s (1.60 g) and228% aqueous ammoni a (16
m.) in THE (32 nL)- nethanol (16 nL) was stirred at
roomtenperature for 12 hr under hydrogen atnosphere
(1 aBp) = hBehbAseliwhlie: materiradt wasstahp es egl7 okfhid avdng
the filtrate was concentrated under reduced pressure.
etyd rledi (fiud wsis di ssolved in a nixed 10 sol vent of
a@ﬁ'ﬂﬁé’me@:@@tﬁtﬁléﬂﬁt vy ﬁéh@g}éﬂ?gaﬁﬁehymﬁ@p@lmay@r@gen

chloride-ethyl acetate was added thereto

Ca?ﬁéxarlé&epuqbétaeidl%cbmd %&%@M@c%amww PPt pad ¢ybhyl S5-

d
me%%%ﬂ%??«g&%%%g%un g%%?%0352?¥%r$h995?%§6%$Vels

CaLHOMVRAS00NHE L TVEG.16)r8ing. 77 ToH ndhods eepatiped in

US%O§é635(63§n(Jgﬁh‘] _11(%(8 }_%})1% ‘étts?il_lcozﬁ?ggigldlggfzﬂbth)ned as

a e84 ol iovdic o) @052770 Hz),999) 53-7.60 (2H ),
7.7 7,92:8.04 (5H. m . 8.47 (3H
R e R T SEL L Ve A U S SPERGE

l\l—(l{éé:&—[l(ZIShyQI%D)(ymB net byLQuwI)sulf@ny,l [Rigehenyd 2 3{ H, m),
3. éégge @ﬁMEﬁﬁ\E{oF{§(§dlhydroquhva%?llge 2_%&5QOX%m
4.41 (2H, d, J = 6.8 Hz), 4.52-4.60 (1H, m), 6.79-6.86 (1H,
w), 6.87-6.95 (2H, m), 7.24 (1H, £, J = 8.0 Hz), 7.32 (1H,
d, J = 1.1 Hz}, 9.62 (1H, t, J = 6.3 Hz), 12.20 {1H, br).

Reference Example 102

47 - (methylsulfonyl)biphenyi~3~carbonitrile

| CN

By a method similar to that in Example 81 and using
l-bromo-4-{methylsulfonyl)benzene and (3-
cyanophenyl)boronic acid, the title compound was obtained
as a pale-yellow powder {(10.4 g, 95%).

'H-NMR (300MHz, DMSO-ds) &: 3.28 (3K, s), 7.73 (1H, t, J =
8.0 Hz), 7.89-7.95 (1#, m}, 7.99-8.06 (4H, m), 8.09-8.15
(1H, m), 8.29 (11, t).

Reference Example 103

47 - [ {Z2-hydroxy-3-methylbutyl)sulfonylibiphenyl-3-

carbonitrile
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O r0~By a nethod simlar to that in Exanple 87 and
usi ng

1-{[ 3" - (am nonet hyl ) bi phenyl - 4-yl ] sul fonyl }-3-net hyl bu
tan- 2-ol hydrochloride obtained in Reference Exanple
104 and s et hyl 256

4- oxo- 3, 4- di hydr o- 2- qui nazol i necar boxyl at e obt ai ned
according to the nmethods described in Journal of
Organic Chem stry (1978), 43(23), 4485-7 and the
like, the title copposnd was obtained as a white
powder (0.774 g, 78;. 1H NVR (300MHz, DMSO- d6) 6:
~0.81i0o (3H, d, J = 6.8 Hz),

O76(3H d, S Bz
1.56-1.69 ( . 3.34-3.88 (2H, ), 3 72-3.81 (1H,
uB), 4,58 ( J =6.4H), 4.81 (1H d, J = 5.8
HZ 277 H n), 7.57-7.68 (2H, n), 7.74-7.81
(2H m# Y. 85-7. 92 (3H m, 7.95-8.01 (2H, n), 8.17

d® 93 =1.3, 7.9 Hz), 9.65 (1H t, J = 6.4 Hz),
2.03 (1H, br). is Ref er ence Exanple 106

N- 4' 1E) - 3- et hyl but -1 - en-1-yl ] sul f onyl } bi phenyl -
L {[golétlon ofy4 {methylsul onyl}bgp%englw X

ca)fbbﬂ&‘tlﬂﬂl]e %qurﬁedl m hy@f@ﬂé’ﬁ@élz@&éﬁﬁlz ¢apboxamiode;,
HN ~ HNN 6'"0o To a suspension of

7. MJ P@Oi[(zﬂhydﬂbxyﬂ%fﬁ@ was added dropwise n- butylllthlum

ggghx an\é_' sl fonyl 10l pheny, | -3 ¥L)IRL E%f'a )34 %803 dna

r oqui nazoli ne-2- carboxan dé o
thRefnelxena:e weargd ier 405 {10. 308", £ & 593l ) and

Is&ég%ggégg gjf)a\(/\llo 57@6 rﬂr;anesu foner c‘{ﬁ’igorl de%Gté)s%his

somhtl&nOZtWWG@Pcataae tard n8 fthe o eatd | DrhXEUEEi WaSd at -
78ﬁ¢ red roon1tenperature for 12 hr. The reaction
X

U e3 - di PAEEdaNSCh AEIRPIY Sa GatEL v vigls he B R t h
so@uiNohydé@CMdmédiﬁﬂﬂﬂhéﬂwbééﬁiwﬁﬂﬁﬁxb&k@¢ adfdthe mixture

was extracted with ethyl acetate, and washed with saturated
sodium chloride aqueous solution. The organic layer was
dried over sodium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by silica
gel chromatography (25% - 50% ethyl acetate/hexane) to give
the title compound as a pale-yellow oil (1.66 g, 65%).
"H-NMR (300MHz, DMSO~ds) &: 0.78 (3H, d, J = 6.8 Hz), 0.82
(3H, d, J = 6.8 Hz), 1.57-1.70 {(iH, m), 3.39 (2H, d, J =
6.1 Hz), 3.74-3.82 (1H, m), 4.84 (1H, 4, J = 5.7 Hz), 7.73
{1H, t, J = 8.0 Hz), 7.%0-7.95 (1H, m), 7.98-8.05 (4H, m},
8.10-8.15 (1H, m), 8.29 (1H, t, J = 1.5 Hz).

Reference Exanmple 104

1-{[3"~{aminomethyl)biphenyl-4-yl]sulfonyl}-3-methylbutan-
2-o0l hydrochloride
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dri ed over sodiumsulfate. The sol vent was evaporat ed
under reduced pressure, and the residue was
crystallized 10 fromethyl acetate-diethyl ether to
give the title conmpound as a pal e-yell ow powder
(0.220 g, 760). 1H NWVR (300M1z, DVMSO-d5) 6: 1.02 (6H,
d J =6.8 H), 2.44- 2.59 (1H, m, 4.58 (2H, d, J =
6.1 Hz), 6.71-6.80 (1H, m, 6.86-6.96 (1H m,
7.37-7.54 (2H, m, 7.55-7.68 (2H, m, 15 7.70-7.83
(2H, m), 7.82-7.98 (5 ), 8.17 (1H, d, J = 7.6 Hz),
9.65 (1H, t, J = 12.29 (1H, br). Reference

Exanpl e 107 NH,
N—F(4'-{[2- “met hyl but yl ] sul f onyl ) bi phe
H<§y |

g Xo- 3, 4- dihydroquinazoline-2-carboxan1d
AU A H@? HOS OO 20 To a
soljutign @@ N-[(4 -{[(1lE) nethylbut-l-en 1-
fonyl } bi . phenyl - 3-yl ) met hyl ] - 4- oxo- 3, 4-
dihydroquinazoline-2-carboxan1de obt ai ned i n Reference
Exanpl uddén$ 0048094’ 6.[369hpuwlckyi-3-THE (4 nl) was

added droxlamr1 - (0, .
meff g Hﬁ39§%£ggonﬁgg¥$f%ﬁﬁgﬁtLﬂ%?rDrﬂf%he M X ﬁ?énﬁasln
ReSéréhed akammm Hosnper.aure forgd2wasl) Thraneaetiokel

e concentrated under reduced e re
e aPe 2o A ATl o8 1t aerPRFCISY" R -

me@ﬁ@ﬁ@leiﬁﬁehﬂw welsh et i@ @i e theom tidhSe coppedndoasia hr
white powder (0.125 g, 65%. 1H—NNR (300MHz, DMSO- d6)
un@erohy@rpgﬁn étmysph§3§}{% afgnlgg The insoluble material

was filtered off, and the filtrate was concentrated under
reduced pressure. The residue was dissolved in a mixed
solvent of ethyl acetate-diethyl ether-methanol, and 4N
hydrogen chloride~ethyl acetate {1.82 mlL}) was added thereto.
The precipitated solid was collected by filtration, and the
solid was washed with diethyl ether to give the title
compound as a white powder (1.44 g, 80%).

H-NMR (300MHz, DMSO-dg) &: 0.77 (3H, d, § = 6.8 Hz), 0.81
(3H, 4, J = 6.8 Hz), 1.58-1.71 (iH, m), 3.35-3.40 (2ZH, m),
3.73~3.82 (1iH, m}, 4.12 (2H, br), 4.84 {(1H, d, J = 5.7 Hz),
7.53-7.60 (2H, m), 7.76-7.81 (1H, m), 7.%2-8.04 (5H, m},
8.47 (3H, br).

Reference Example 105

-{{4"-{{2-hydroxy-3-methylbutyl)sulfonylibiphenyl-3-
yvllmethyl)-4-oxo-3,4d-dihydrogquinazocline-2-carboxamide



s (3H d, J =6.8 Hz), 1.87-2.03 (1H, m, 2.86-2.96
(1H, m, 3.25-3.43 (2H, m, 4.58 (2H, d, J = 6.2 Hz),
5.52 (1H, br), 7.31 (1H, s), 7.41-7.55 (2H m,
7.57-7.70 (2H, m), 7.74- 7.83 (2H n), 7.84-8.05 (5H,
m, 8.14-8.21 (1H, m, 9.66p5¢1H, t, J = 6.4 Hz),

.26 (1H, br). 10 Reference Exanple 108
({[(4 br onophenyl ) met hyl ]t hi o} et hyl ) - 2, 4- di hydr o- 3H
1,2,4-triazol-3-one HNNBr NH To a solution of

(chl or onet hyl ) - 2, 4- di hydr o- 34 15 O
1,2,4-triazol -3-one obtained according to
descri bed in Tetrahedrgasketter, 2000, 4

12
5-
5

he met hods

the like (2.00 g, 15 ).
(4-bronnpheny|)nethan= (3.0 g,
pot assi um car bdn ,
n.) was added s of 0 20
H trimethylsil droxylam ne (0.271. nL, 18.0 mol) in

oom tenperature, and the m xture was
stifred roomtenperature for 12 hr. Water was
add¢d t@;th@ reaction m xture, and the precipitated
[ s collected by filtration. The solid was
washed with water and diethyl 25 ether to give the
titl Bycanaa@unddaslmm/gir; & oPAMIRS i {ﬁ% anghle 8Wand using
H- NVR ( 300MHz Q- d6) 8. 3.36 (2H, s 3,70 H,
1 ok ORI e P LT kY ) 85 fond Lo 3yt g gbutan-
2- Bﬁ)hyﬁr%c%ao&hﬁe dMainkd 3% (Adkebihce30xRRbEEENOE and

5 etBY%{ﬁc&xgréndpﬁéﬁm®9ﬁﬁ%nﬂuﬂ%%%@bh@%$ﬁﬁ?ﬁ§v}a§e49&¢ﬁwﬁed
ack813kngbts 1nd diltHREOl A OB EN Ny Bhouhzi: of 8rQanic

Chemistry (1978), 43(23), 4485-7 and the like, the title

compound was obtained as a white powder (0.774 g, 78%).
'H-NMR (300MHz, DMSO-dg) &: 0.76 (3H, d, J = 6.8 Hz), 0.81

10 (3H, d, J = 6.8 Hz), 1.56-1.69 (1H, m), 3.34-3.38 (2H, m},
3.72-3.81 (1H, m), 4.58 {(2H, d4, J = 6.4 Hz}, 4.81 (iH, d, J
= 5.8 Hz), 7.42-7.53 (2H, m), 7.57-7.68 (2H, m), 7.74-7.81
{(2H, m), 7.85-7.92 (3H, m), 7.95-8.01 (24, m), 8.17 (iH, dd,
J = 1.3, 7.9 Hz), 9.65 (1H, t, J = 6.4 Hz), 12.03 (1H, br).

15 Reference Example 106
N-[(4"-{[(1E)-3-methylbut-l-en-1-yl]sulfonyllbiphenyl-3-

yl)methyl]-4-oxo-3,4-dihydroguinazoline-2-carboxamide

1, \\

To a suspension of N~{{4’'-{(2-hydroxy-3-—
20 methylbutylisulfonyllbiphenyi-3~ylimethyl)~4-ocxo-3,4~
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N H To a solution of 5-({[(4

br onophenyl ) net hyl ] t hi o} net hyl ) - 2, 4-di hydro-3H 1, 2, 4-
5 triazol -3-one obtained in Reference Exanple 108
(0.500 g, 1.67 mmol) in DMF (5 nL) was added

m chl or operbenzoic acid (0,993 g, 3.67 nmol) at room
tenperature, and the m xture was stirred for 12 hr.
Wat er and saturated aqueous sodi um hydrogencar bonat e

dlﬁ%h%g wer.g ;gdds Héﬁéﬁf@@té@@aigeﬁ1Xﬁuﬁgfeﬁggce

reci’ |tate so | was collected by filtration.
ExaimelgolilO(} Vids 3Wds ipd GvTh3 veitel) amad di st ayhylampee ti§-57°

he titl 08 g,
gl LT RERIR (00nke. R a5 gt 9P Eapl 20, O
meezhlnesh,lfﬁn@a A iZHje dco JO&3 8mB, Hr) 07 7mB81( 2HE @ °CJ and
théxgﬁgpgﬁ%fo%%;%ﬁéé}mas elrred 8 (robmb£gmp§%%%B§Qp%or 12
hrd' - Chle( 3eexa-i4rb e shyichreo- udrsldﬂlétwuaZDh 3thyl acetate,
XN g SR TE LBl phepyLag cabonl i b Y, ana

drB@Heb%%Qes@ﬂﬂﬁﬂ‘%&E&d@@d Uﬁh@gsolvent was evaporated
{[(4- bronnphenyl)neth | 1su] . fonyl}met hyl) -2, 4-
unapﬁyme@m@rarlpz%%wazoqn% ohe BBFAFHEdWPR REFSiérde 2@

Lrg%agﬂmg1}%%eé£%%ld£ééh%PW@9H@9 ¥asqy Qbﬁakﬂ%dta%W@,Q%m%ound
ow powder g, 609 1H—NNR (300MHz,

aSDWB@*Hd@)'}@lWVB@C(WISW 42879¢ 2 6 %) 7 56 (2H, d,
e dghle, 3RS by Do B Tl RGP (1
2.89r(iH,11)70 4.4 by, 4, J = 6.1 Hz), 6. 71 6.80 lH, m),
6.86-6.96 {(1H, m), 7.37-7.54 (2H, m), 7.55-7.68 (2H, m),
7.70-7.83 (2H, m), 7.82-7.98 (5H, m), 8.17 (lH, d, J = 7.6
Hz), 9.65 (1H, t, J = 5.9 Hz), 12.29 (1H, br).
Reference Example 107

-{ {4’ -{[2~(hydroxyaminoc) -3-methylbutyl]sulfoenyl}biphenyl-

3-ylimethyl]-4-oxo-3,4-dihydrogquinazoline-2-carboxamide

HO ~

To a solution of N-[{(4’-{[(1E)-3-methylbut-l-en-1-
ylisulfonyllbiphenyl-3~yl)methyl]-4-oxo0-3,4~
dihydroguinazoline-2-carboxamide cbtained in Reference
Examplie 106 (0.180 g, 0.369 mmol) in THEF (4 mL) was added
O-({trimethylsilyl)hydroxylamine (0.271 mL, 2.22 mmol) at
roem temperature, and the mixture was stirred at room

temperature for 12 hr. The reaction mixture was
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Ref erence Exanple 111

5-1({[ 3" - (am nonet hyl ) bi phenyl -

yl ] met hyl } sul fonyl ) net hyl ] -2, 4-di hydro-3H1.,2,4-triaz
ol-3- one HN _ N NH2 N H 10 A suspension of
"-({{(5-0x0-4, 5-di hydro-1H{; 2, 4-

triazol -3-yl)nethyl]sul fonyl} nethyl) bi phenyl - 3-car bon

trile obtained in Reference Exanple 110 (0. 250 g,

o088 ARk ndRaNe I Gkl £ D: 250 9) aARd: R8%-aguaouS was
ammonia (5 nm) in 15 THE (5 nmL)-nethanol (5 nL) was

crysiriédzad foom eéiper aidfe t¢ ot gty L upbiepIhyar geR the
g 1 |
P EREE T L el PR TR el

trate was entrat ed under
‘HeedrIC €80 PRESSUDESOPHEL hyl et her (dds dadded to & ), 0.80

3g53|du§}a?Qg t@@ pre§| tft@? 29|Id s 29609Ib%cte%

i 6 glve he ti conp as a
3.pale- lakue zpoweer, (0.5260( 28, 999 J £SbE- wBHaﬁz 35921 (1H, br),

7'Eg?g%éroﬁsgﬁ&ﬁ%ﬁfﬁﬁég?pgﬁﬁé%% éa gigﬁé?élg%g¥lﬁjf §r74“

7.83 Bog,whgreim sBo i t g5 - but pxycanbengh, (whi,chi,s 9.66
the same as in the ot her fornulas in the present
(18peéif cat iforf. Hrd a 5014k i bhiofPT

Fo3nRromophenyd )ipjper azi ne (6 97 g, s 27.4 mtl) and
R Ty ani e (3782 L. 27, %bl n THE (60 m) was

5-ddddd tmr@erfppimwétmwwtt}leme BRATE - ésdetlydgfo 3H-
27,44, )}et Ocgntenperature and the m xture was
sflrr The reaction m xture was

concentrated Br
():=il ,Jk\\// \\v/,l:::::]//

To a solution of 5-{chloromethyl)-2,4-dihydro-3H-
1,2,4~-triazol-3-one obtained according to the methods
described in Tetrahedron Letter, 2000, 41, 8661 and the
like (2.00 g, 15.0 mmol), {4-bromophenyl)methanethiocl (3.04
g, 15.0 mmol) and potassium carbonate (2.48 g, 0.3639 mmol)
in THF (4 ml) was added a suspension of O-
(trimethylsilyl)hydroxylamine (0.271 miL, 18.0 mmol} in DMF
(40 mL) at room temperature, and the mixture was stirred at
room temperature for 12 hr. Water was added to the
reaction mixture, and the precipitated solid was collected
by filtration. The solid was washed with water and diethyl
ether to give the title compound as a white powder (3.97 g,
88%) .

'H-NMR (300MHz, DMSO-ds) &: 3.36 (2H, s), 3.70 (2H, s), 7.28
(?H, d, J = 8.3 Hz), 7.52 (2H, d, J = 8.3 Hz), 11.29 (1H,
bry, 11.39 (14, br).

Reference Example 109

- ({{ (4-bromophenyl)methyl]sulfonyl}methyl) -2, 4-dihydro-3H~
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20

under reduced pressure, and the residue was dil uted
wth io ethyl acetate and water, and neutralized wth
i N hydrochloric acid. The organic | ayer was
separated, washed w th saturated brine, and dried
over sodium sulfate. The sglLyent was evaporated under
reduced pressure, and the residue was crystallized
from hexane to give the title 1s conpound as a white

I 9 4% . ' H NWR (300MHz, DVMBSO-d6) S: 1.42

! ?gﬁd%”@% Py (4H, m), 3.39-3.47 (4H, m,

6.91-6.97 (2H, n), 7.09 (1H, t,_J = 2.1 Hz),

7.1240.19 (1H, ny. Ex3hmpl e 113 20

1, 1- inthylgjhyl(ﬁ-(< cyandphenyl ) pi per azi ne- - |
cF oxylgtc GNCK N ' [|Boc ~|v A suspension of
1, 1-di | et h§l_4- (3

| peraZi ne-1-Car boxyl ate obtained in

Ref er ence Exanple 112 (3.10 g, 9.09 mml), zinc
cyanide (0.587 g, 264 _5.00 mmol) and
tetrERlé(?PﬂBﬁéﬁﬁlﬁﬁb§bh teY%al | adi um (0.525 g, 0.454

b rERiph <nfy, ﬂ@M%dﬁ¥hrﬂﬂlM@§e§ﬁ¥lyeg at 480Gdker-3k2 1, 4-
under nitrogen atnosphere he reaction m xture was
trdiglzgtled Wineh cetttrwma%e%%t Refomsned wrentwst élBand - 500 9.

1 %@t%&@h%df%kﬁﬁﬁe(5agg)er§d AMER §Q@h§@fﬁﬂéﬁﬁéﬁzdnﬁaac1d

sol vent ‘'was evapor at ed under reduced pressure, and
OtW@3re5|dhéSMa@maburaile@omytgmpeéétgéﬁfcﬁméhéﬂvgﬁﬁbﬁ®u

wa%Z%"{ rr%%%fegé‘yiz Racet %% ?l"QHS)sa%‘} GlysSt %a&gd sodium

fiéxane to 4i ve the e conpoun as a
hy@mm@@rnc(a&bl:ﬁlag;e 8999 ut 16n' be NYRa(18360MiD, tDNMS@B)t iSn

9H, s) . 3. 40- 3. H

nig ey spd IS o7 Bery ot kicnpdd Feld e By,
flﬁk&éﬁﬁﬁ%ﬁ7‘@%d]§bl£§ Ref ewennedExanpl e@alk4d and diethyl

1-di met hyl et hyl | it a (0.508
e oA S N 5 bhbRy EPRPRURAL Afed Mhite powder (0.508 g,
92%) .
H-NMR (300MHz, DMSO-dg) &: 4.32 (2H, s), 4.60 (2H, s), 7.38
(28, d, J = 8.3 Hz), 7.63 {(2H, 4, J = 8.3 Hz}, 11.62 (1H,
br), 11.68 (1H, br).
Reference Example 110

4" - ({[(5-oxo-4,5-dihydro~1H-1,2,4-triazol-3~

yl)methyl]sulfeonyllimethyl)biphenyl-3~carbonitrile

HN ~ CN
o:,J\ )\/

By a method similar to that in Reference Example 93
and using 5-({[{4-bromophenyl)methyl]sulfonylimethyl}-2,4-
dihydro-3H-1,2,4~triazol-3-one obtained in Reference

Example 109, the title compound was obtained as a pale-
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1s carboxylate CNH2 INN_J Boc 11 By a nethod
simlar to that in Reference Exanple 94 and using
1, 1-di et hyl et hyl 4-(3-cyanophenyl) pi per azi ne-| -
car boxyl ate obtained in Reference Exanple 113, the
title 20 conpound was obtaifiegd as a pal e-bl ue oi
(2.03 g, 100%. 1H NWR (300MHz, DVMBO-d6) S: 1.42 (9H
s), 3.04-3.13 (4H m, 3.17-3.51 (6H, n, 3.50-3.82
yeﬁggk B%wd@r7%063%@ @?H6UQ 6.92 (1H, br), 7.16 (1H
. "Ref er'ence Exanple 115 25
H]NMR h@@mytethyﬁo de) 6: 4. 36 (2H, s), 4.67 (2H, s), 7.56
(28 [3; (§l (450%0:3,,4- di hydr 20k D-2-5 Hey, 7.79-7.89
yl[) car onyl]an1no}nethyl) eny 1 pi per azi ne-[:carboxyl a
(BHe 265 0.0EN (NHN N, ~NJF 8. Bdtz By &- ARt hdd, s | & -66 (1H,
| npl 7 and using 1, 1-dinethylethyl.
%l quﬁgﬁétﬁyl)phenyl]piperazine-l- car boxyl at e
ReﬁbkannedEm@m@e%enence Exanpl e 114 and ethyl 4 5

4- di hydro oI| ecar boxyl at e obt ai ned
e gzgéﬁ l%&”?ﬁélﬁét n% flbed in Journal of
yl@h@@ﬁyg}@ﬂaﬁb&bﬂmnmﬁﬁﬂﬂﬁD,2A@{&B&ydﬂéSSH?lald4Pheiazol~3—
like, the title conpound was obtained as a white
OonBowder (2.44 g, 92% . 1H NVR (300MHz, DMSO-d6) 8: 1.41
(9H, s), 3.03-3.14 (4H, m, .39-3.50 (4H, m,
4.43 (2H, d, J = 6.4 Hz), 6.786. (2H, m, 6.97
(1H, s), 7.18 (1H, t, = .56-7.66 (1H, m,
7.74-7.82 (1H, m, 8. IWH{1H, dd, J

- N
O O
Y/
C)=j< ‘)l\\/:s/
N
H

A suspension of 47 -({[(5-oxo-4,5-dihydro-1H-1,2,4-

triazol-3-ylimethyljsulfonyllmethyl}biphenyl-3-carbonitrile
obtained in Reference Example 110 (0.250 g, 0.705 mmol),
Raney-nickel (0.250 g} and 28% agueous ammonia (5 miL} in
THF (5 mlL)-methanol (5 mL) was stirred at room temperature
for 4 hr under hydrogen atmosphere (1 atm). The insoluble
material was filtered off, and the filtrate was
concentrated under reduced pressure. Diethyl ether was
added to the residue, and the precipitated solid was
collected by filtration te give the title compound as a
pale-blue powder (0.250 g, 98%).

ESI-MS:m/z 359.1 [M+H]"

Reference Example 112

1,l~dimethylethyl 4-(3-bromophenyl)piperazine-l-carboxylate
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20

1.1, 7.9 Hz), 9.48 (1H, t, J = 6.4 Hz), 12.27 (1H
br). Reference Exanple 116 15
4- oxo- N-[ ( 3- pi perazi n-1-yl phenyl ) et hyl ] - 3, 4-
di hydr oqui nazol i ne- 2- car boxam de di hydrochl oride 0 HN
(\ AN/ NI1)1"- NY HN J, £ 2HC1 To a suspension of
1, 1-di met hyl et hyl 4-[3-({[ (4-oxo-
3, 4-di hydr oqui nazolin-2 20
yl ) car bonyl ] am no} net hyl ) phenyl ] pi per azi ne- | - car boxyl a
te obtained in erence Exanple 115 (2.40 g, 6.86
mol) in ethy tate (10 nL)-THF (50 nli) - et hano
(40 nmL) was 2f dded 4N hydrogen chl ori de- et hyl
acet A MYy and,the mxture was stirred at
room tenpeyfature for %r, and then at 50C for. 2 hr
Di ethyl ether (about 100 nlL) was added to the

pdEa [ 1 Xxture, and the precipitated solid was 5
Col 1 ect ed by filtration to give the title conpound as

a white powder (2.1 . 97% . "HN 300 .
oh Sl by BT S5 T e At 338 g o a4 (RIEhe gfame 28 in
thd. 4bhé2Hrodinud as 8nd the) preHNB. 93£2H ca}iod. 00 (1H

br), 7.22 (1H, . t, | = 7.8 He), 7.62 (1H, t, J =7.6_ _

Hz) TAG ET5 7 e mH,l-&?rbipwp@mylthplfe_faﬁ@%??-ﬂ 9
2784 11%:1&3:5"’ agd %riﬁt%-yqalﬁa)ne. 9(3’2582915}19, (21, 4 'Tﬂunog) 52n THF

1H t, J =6.4 Hz), 2H hidden. Reference Exanple 117
(6@tAyl ¥BsoredgdsbdisHydrio-dimgyrarortgly| §heerapaate ¢°- 27

g,cb5@4 E%%@)Hat room temperature, and the mixture was

o Fal

stirred for 3 hr. The reaction mixture was concentrated
under reduced pressure, and the residue was diluted with
ethyl acetate and water, and neutralized with 1N
hydrochleoric acid. The organic layer was separated, washed
with saturated brine, and dried over sodium sulfate. The
solvent was evaporated under reduced pressure, and the
residue was crystallized from hexane to give the title
compound as a white powder (5.3% g, 64%).

'H-NMR (300MHz, DMSO~de¢) &: 1.42 (9H, s), 3.09-3.17 (4H, m),
3.39-3.47 (4H, m), 6.91-6.97 (2H, m), 7.09 {14, t, J = 2.1
Hz), 7.12-7.19 {(iH, m).

Reference Example 113

1,1-dimethylethyl 4~ ({3-cyanophenyl)piperazine~l~carboxylate

'/\N CN

A suspension of 1,1i-dimethylethyl 4- {3~
bromophenyl)piperazine-l-carboxylate obtained in Reference

Fxample 112  (3.10 g, 9.09 mmol), zinc cyanide (0.587 g,
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15 To a solution of diethyl 3-oxopentanedioate (26.0
g, 129 mol) in EtOH (250 nL) was added hydrazi ne
(4.38 g, 129 mol) at roomtenperature, and the
m xture was stirred at 80C for 3 hr. The reaction
m xture was concentrated unges 20 reduced pressure,
and the residue was crystallized from diethyl
et her-hexane to give the title conpound as a white
5.?@mﬂﬁ?l§gaﬁa ﬂet@@%ﬁs l@ﬂﬂﬂ% gﬁ%ﬁéﬁ%ﬁf)a@;yﬂ 19.525
g, 6094%)mm51341@1+aws) 309rr53 (vﬁaHs stzsrmql a1118@@ (e 12 hr
un é} nB@E%E%HC%tEé%%Wé%ellsThe reaction mixture was
5- 0x0-2 di hydro-1.H pyrazcl.-3-yl)acetic acid 267
diDieoHviHN Hthvd @qgmﬂﬁﬂunwﬁﬁﬁﬁdgwme water and saturated
(0)4 [ ) ac t n
briRe2X0nd 2 gX%%%FJE%TgXﬁggﬂg;%e% £h8 §??9éﬁt &ds
evﬁﬁ@rﬂt%dnehuamoke@ﬂ&aﬂ)pm@ﬁ&uré,(Q@dntbemassaddedWSN

aqueoys sodi, hydr oxi de sol ution 1 , 188.
puﬁﬁ%F aP¥ rS&#ﬁcénﬁg ath:I“%R%PK%%h%1%%ure 4§ Sthyl
acétjatwdebtraden heatd ﬁgyﬁitaB]Q]Q:f@cﬂ Bréwm. né’hEneeaot pome the
n xture allomed to coal to r LfnP ratu ﬁ )and
é

Fitofcentrared Grdér dﬁd fesi due

-q%@@alp"@'d)wfzed bhd}i(yfit§f 1a@@| @@Hdl Ebed3vwwf6h36|§4 (24, m),
5 %édrochlorlc aC| reci pitated soI

rBedBed by ﬁﬂltﬂaﬂﬁbﬁ73%hd( Mashed W Eh~ ﬁa?ér(lgmdm

7. 95L6d3under nifhr ogem i ean PH,g'IM? the title
conpound as a mhlte powder ( g, 82% . 1H NWR

Re{g00NHz, ERNBOLE6) 188 3. 45 (2H s) 5.33 (1H, s), ;5
l,%gd§%é%ayl%tgyj JDD3J%ﬁﬁ?ﬁ%ﬁé%ﬁ??ppﬁgngi?pipezazine—1—

carboxylate

NH,
o

By a method similar to that in Reference Example 84
and using 1,1l-dimethylethyl 4-{3-cyancphenyl)piperazine-1-
carboxylate obtained in Reference Example 113, the title
compound was obtained as a pale-blue oil (2.03 g, 100%).
'H-NMR (300MHz, DMSO-d¢) &: 1.42 (9H, s), 3.04-3.13 (4H, m),
3.17-3.51 (6H, m), 3.50-3.82 (2H, m), 6.71-6.80 {(2H, m),
6.%92 (1H, br), 7.16 (1H, t, J = 7.2 Hz).

Reference Example 115

1,1-dimethylethyl 4-[3-({{(4-oxo-3,4-dihydrogquinazolin-2-

vl)carbonyl]amino}methyl)phenyl]lpiperazine-l-carboxylate
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N-[ (4' - hydr oxybi phenyl - 3-yl ) net hyl ] - 4- oxo- 3, 4-

di hydr oqui nazol i ne-2-carboxamide O HNH NN HO/ O
20 A suspension of 4'-hydroxybi phenyl -3-carbonitrile
obt ai ned according to the methods described in

Bi oorganic & Medicinal Chemgstry, 2003, 11, 3457 and
the like (1.40 g, 7.17 mol),

5- brono-5-[ 2- (et hyl oxy) et hyl ] pyri m di ne-

2,4,6(1H 3H 5H) -trione obtained according to the

met hods 268 described in W02/ 34726 and the Iike
(2.00 g, 7.17 nmmol) and pot assi n1carbonate (3.47 q,
25.1 mTD|) i [ - room
tenperature re was

dilute , ater 5 and

satu(é?BUNbrinf ' $6di twFSul fate. The

sol Vent S evaporated unddr reduced pressure, and the

res mUue s crystallized foom net hanol -di et hyl et her
BWb gi -({5-[2-(ethyloxy)ethyl]-2,4,6

trloxohexahydropyrinidin-5-y|}oxy)biphenyl-3-carbonitr
i | e BiO2aseahwhi bémpowdero 195 dn Hxauspers] oandf using

obt i ned, er 1. 0 3. 81. | S .
1 by h RS et o TP U S e e PP e
cathoiﬁEa@&Oo%&hlmekhaﬁﬂH%iﬂéréﬁde PRsnsiérted ahdreamyl 4-
r re for. 12 hr der roge at nosphere (1 .
oGy - L CAER SN 11 Her P OFT L= BRdoPhe FE8 Ptcording
tof thbf ake hwas _@@%@ﬁ&tﬂ@ epln um@fné;ededﬁedr@aﬁsﬁucaemlmry
due was and acidified with 1IN

1%9@Pocﬁﬁd@?draéﬂ§5 and“Fﬁet%?e%+b?taF%8 EasbpupPgpound was

obﬂﬁﬁ%ualas wasHiiidld 1 aAof f (o The §ilbrafe was basified
1IN aqueous sodlun1hydrOX|de solution, and the

H-riﬂﬁ&l bR AKBY, 20ME6-Cd) was tofled¢Bdd by . fil.ORatd.d &t m},
3.¥%@shed oW th waher 4 43 (o, 4, J = 6.4 Hz), 6.76-6.88 (2H,

m), 6.97 (1H, s), 7.18 (1H, t, J = 7.8 Hz), 7.56-7.66 {(1lH,
m), 7.74-7.82 {1H, m), 7.84-7.%4 (1lH, m), 8.17 {1lH, dd, J =
1.1, 7.9 Hz), 9.48 (14, €, J = 6.4 Hz), 12.27 (1lH, br).

Reference Example 116

4~oxo~N~{{3-piperazin~1l-ylphenyl)methyl}-3, 4~

dihydroguinazeline-2-carboxamide dihydrochloride

O

HN \) O 2HCI

To a suspension of 1,1-dimethylethyl 4-[3-({{ (4d-ox0o-
3,4-dihydroquinazolin-2-
vl)carbonyl]amino}methyl)phenyllpiperazine~l-carboxylate
obtained in Reference Example 115 (2.40 g, 6.86 mmol) in
ethyl acetate (10 mL)-THF (50 mL)-methanol (40 mlL) was
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and EtOH to give sodi um
- (am nonet hyl ) bi phenyl -4-ol ate as a pal e-green

powder (0.800 g). A suspension of the obtained

pal e- green powder (0.200 g, 0.904 mmol), ethyl 4-

oxo- 3, 4-di hydr o- 2- qui nazol i pggar boxyl at e obt ai ned

according 25 to the nethods described in Journal of

Organic Chem stry (1978), 43(23), 4485-7 and the like
adﬁgdlag %yd}d@g%'Hﬁl&rlﬁﬁuktﬁyEtQMé@Qt@e(i@ 3381, and the

mol’) in EtOH (10 nL) was stirred at 90C for 12

mlhlturAf Ve tfid Irest td on ATt LeeP VB3t UBE| 6REd 4t §reodP &hen

r t erat ure, r h
at ggq%dggg 5ana the prg%ﬁpltgggg éq%#g?ﬁgg)ﬁgng&gsg%bded
tobyhélkEﬁanu@m nifihg: s 4 ok wast hashedcwb i haEedHsed L dgiveg

I SRS Y O (g A

wh6t84po@«2ﬂdr otz stzg& PH), 7 23 30 (1H m, 7.37

0. (3H, 7,5
OB ODYiiz5 PUED- S s 13- §7% I I RS St R
m)8. 16 461H2:d, o %TS:OSfQ)Hz 9 5189 64962H2Hn)m}1270D0 (1H,
ng br) Ref er ence Exanpl e . . .
bra. (3 F5- i fruct et 1 |I)IZ)_1H1 524 ¢Fyatel J3= 7-6 Hz),
7 W%Lbh@@}RHQPO&M)beﬁaﬂmlEIH'et FgF=F7Ns HzN,NgS1G Qﬂw 4, J
a nmethod simlar to that in Ref erence Exanple - B
= §n& #¢iing 2 -idvstedd of2H, ™), 9.52 (1H, ©, J z), 28
hlé %&2 chl or oet hyl ) oxy] benzonitrile, 10
-1(3-chl oropropyl ) oxy] benzonitrile obtained in
ReRefrenerc & Exanys el 4/ and using, instead of

2, 4-11i I
etéy&trlfpﬁg?éﬁéfﬁﬁViy%%% i% ﬁyf?ﬁg%oﬁeyé Fﬁﬁgﬁteihe
title conpou was obtalned as a yellowoil (1.25 g,
640). 7H NWR OMHz, DVBO-d5) 8: 2.07-2.19 (2H m,
(3.31-3.43 (2H, S gb§$4 14 (2H, t, J = 6.0 Hz),
: 7.42

To a solution of diethyl 3-oxopentanedicate (26.0 g,
129 mmol) in EtOH (250 mlL) was added hydrazine (4.38 g, 129
mmol) at room temperature, and the mixture was stirred at
80°C for 3 hr. The reaction mixture was concentrated under
reduced pressure, and the residue was crystallized from
diethyl ether-hexane to give the title compound as a white
powder (%.79 g, 45%).
'H-NMR (300MHz, DMSO-dg) &: 1.19 (3H, t, J = 7.0 Hz), 3.53
(2H, s), 4.08 (2H, g, J = 6.9 Hz), 5.34 (1H, s), 9.53 (1H,
br), 11.39 (1H, br).

Reference Example 118

{(5-0x0-2,5~-dihydro-1H-pyrazol-3-yllacetic acid
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(2H, m, 7.48 (1H, t, J = 8.1 Hz), 14.94 (1H, br).
Ref erence Exanple 121
1-[3-(3-{[5-(trifluoronethyl)-1H 1, 2, 4-tri azol -
yI]th|o}propoxy)phenyl]nethananlne hydrochlorlde F F
F N HN ~S ~~ 01 NH >4l 20 A solution of
3(3{[5(trllumonmhyu 1H 1, 2, 4-

triazol -3-yl]thio}propoxy)benzonitrile obtained in
anple 120 (1.10 g, 3.350 nmol) and

(1.0 g) in 7N amoni a/ met hanol (50 nl)
rogm 270 tenperature for 5 hr under
sphere (1 atn). The catal yst was

, and a 2N hydrogen chloride /nethano

n was added to the filtrate. The m xture was
concegtrated, and the obtai ned resi due was
crystallized s fromEtOH/ toluene to give the title
conpbung asspenretdonpowderhfyl. 3% -pxatiart)dih FHHNVRIH-

6) 8 .2.08-2 19 (2H.. . H t,
v 532008 ) 203 B8 BB " B 1L (SR EegoLes g
(5Hzd, g,628946W96101&nIﬂHF”HZE%ﬂLD@méﬂhbnni, (Z201%L) tHater
), 7.30_ 10 (1H t. J = 7.8 H) 8 57 (3H br), 18 31
(2%51%&%%?)3? REFEFo Rt AR AL G nyFar o e sblut ol
(1%- 03ml{ [ 68- pethy14-0X 0ok -1ehhydr ot R enok2AnA3+the mixture

d] pyri m din- 2-yl) carbonyl ] am no nethyl)phenoxg]butanoa
wageStOrHNG MNBEO Neabindg 3§ $A€ Bpa hethod Eifi Fapctson

mikPatel B1EXAERl @ O LRND USINGm temperature, and

concentrated under reduced pressure, and the residue was

;
Ref er ence
Raney- ni cke

diluted with water, and acidified with 6N hydrochloric acid.
The precipitated solid was collected by filtration, and
washed with water, and dried under nitrogen stream to give
the title compound as a white powder (3.43 g, BZ%).

"H-NMR (300MHz, DMSO-dg) 8: 3.45 (2H, s), 5.33 (1H, s),
10.52~12.13 (3H, m).

Reference Example 119

N-{ {4’ -hydroxybiphenyl-3-yl)methyll-d~oxo-3,4-

dihydroquinazoline-2-carboxamide

O

HN

H
N NS
N

O
HO

A suspension of 4’/ -hydroxybiphenyl-3-carbonitrile
obtained according to the methods described in Biocorganic &
Medicinal Chemistry, 2003, 11, 3457 and the like (1.40 g,
7.17 mmol), 5-bromo-5-[2-(ethyloxylethyllipyrimidine-
2,4,6(1H, 3H,5H) ~trione obtained according to the methods



10

15

20

25

30

I nst ead of
1-13-(3-{[5-(trifluoronethyl)-1H1,2,4-triazol -
3-yl]thio}propoxy)phenyl ] net hanam ne hydr ochl ori de,

et hyl 4-{[3-(am nonet hyl ) phenyl ] oxy} but anoat e
hydrochl oride obtained in Reference Exanple 42, the
title conpound was 20 obtained as a pal e-yel | ow powder
(580.0 ngy, 64% . 1H NWR (300MHz, DMSO db) 8: 1.15 (3H,

degcr§oé§71% WébQ/%4&%b aﬁg-&ﬁ@+lf1@ 2?4é0(%H at&73mmol}

amﬁ Qoﬁzpswmmga@ﬁqna@e J £%7 49Hz -lenpgle. 83 PYE (P, mb)

in Eﬁlﬁrgé QZHWf g%n?ﬁk% f%r_48b} 2§hgkkeazt§%n

migtHresyas3diliudden ‘leté‘f evgnce Exanhple., 1@35hed Wlth Water

] YR RO AP ooty Thendbl (7] 16 571" \PRPAPR 807 en o)™

Soavﬁ’ethadssemdp@rraﬁ:@ad hatdé:n RederedcerExanpke 2nd aum

nst ead of. _3- hl or oet .h b ni I
N LGS LR el g L CUR e A RS
gifRef erenge ﬁzmw}q&@r@twwgz ipstead of
1H1,2,4-triazole-3-th
trSOﬁ@#ﬁgfﬁﬂmrfpzr@FMwof’r B BLeHY bP I PRRBYET Er& S d e

asm@sanQEab@%%é%sEi)@gléWV°|A &@§§e@sﬂgn 46%:-hel MR ned
(300ME, CDCIS) 8 2.172.29 (2H M. 2.4 3H. )

5
whatgopeaHert (1359 61,8 HAL mmgd) (zﬁpnpy Jickglq |3|z)50 g) and
287 Qég %Qs a%ﬁéﬁ?%}ﬁ%%;ﬂi?l - gQF(%yO %e%@a%@i {15 mL)

er ence Exarrp e
wa$ 634 §3€p(ﬁhﬂﬂdﬂm -thkdepadartei G2ol 13- hr under hydrogen

at}bRbBLOLPIAPROLPNENY L MBI PRNAIE NG DY 19SS A e Nd e
filtrate was concentrated under reduced pressure. The
residue was diluted with water, and acidified with 1IN
hydrochloric acid, and the precipitated inscluble material
was filtered off. The filtrate was basified with 1N
aqueous sodium hydroxide sclution, and the precipitated
solid was collected by filtration, and washed with water
and EtOH to give sodium 3’ - (aminomethyl)biphenyl-4-clate as
a pale-green powder (0.800 g). A suspension of the
obtained pale-green powder {0.200 g, 0.904 mmol), ethyl 4-
oxo-3,4-dihydro-2-quinazolinecarboxylate obtained according
to the methods described in Journal of Organic Chemistry
(1978), 43(23), 4485-7 and the like (0.132 g, 0.603 mmol}
and triethylamine (0.336 mlL, 2.41 mmol) in EtOH (10 mL) was
stirred at 9%0°C for 12 hr. After the reaction mixture was
allowed to cocol to room temperature, 2N hydrogen chloride-
EtCH (2 mL) was added, and the precipitated solid was
collected by filtration. The solid was washed with EtOH to
give the title compound as a white powder (0.149 g, 67%).
'H-NMR (300MHz, DMSO-dg) &: 4.53 (2H, d, J = 6.1 Hz), 6.84
(?2H, d, J = 8.3 Hz), 7.23-7.30 (1, m), 7.37 (iH, t, J =
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HCI 15 By a nethod simlar to that in Reference

Exanpl e 121 and using, instead of

3-(3-{[5-(trifluoronmethyl)-1H1, 2, 4-

triazol - 3- yI]thio}propoxy)benzonitriIe

3-{3-[(5-nethyl -l H

1,2,4-triazol - 3- yI)thlo]propoxy}benzonltrlIe obt ai ned

in 20 Reference Exanple 123, the title conpound was
7.6bt@iyned ap - . 41 ugspowley (366-4. mz;, &% H-7NM% 7.80

SOONHE DVBSO-d6) S: 2.04-2.15 SZH 3H, s)

1.3 B 2HEmt. 3799 (26, g) -1 5%.16 Hzl)H fosj(*zrﬁ-o Hz),
tsm—@a 6% gzz?ﬁ H%Qg 6,9296. 97 (k- ym, 7.00-7.05 (1H m
7.08-7.11 (1H m J = 1.5 FE),

Re?ezsmvcos@ﬂamlaﬁif?@ 24 (3H, 272 br), 1H hidden.

3 E%Eg??ﬁ T%?ﬁ%z&%¥%$§?¥propoxy]%enzgﬁﬁFFFEeB_NO CN N~

v1d4 tBy od pretdvody )stend@mitoithat in Reference Exanple 2,
and using, instead of
F[(ZFchlorcet hyl)oxy] benzonitrile,

- chl or opropyl ) oxy] benzonitrile obtained in

rence Exanple 4 and using, instead of

[ Ny dazole, the title

grl ess oil (1.65 g,

718% 1IHANVR (300MHz, CDC13) 21-2.31 (2H, m,
3 4 t, J =6.8 Hz),

. 2 W\Hz A
6. 90- & 93 ( 7. 0707 14 H IT)CN7 25-7.29 (1H,
m, 7.39 (1H t, J =7.8 Hz), Ing s). 15

RefeBénéemE%§@§|@xmy§ar to thaL 1n eference Example 2,

ané t% h% {Eg@zgf §—¥J%pEH@8%%%&%%@M%&?¥HEHE%H£%&1le,

y rochl ori e NH2  ~N~
[(3-chloropropyl)oxylbenzonitrile obtained in Reference

Example 4 and using, instead of 1H-1,2,4-triazole-3-thiol,
5-{trifluoromethyl)-1H-1,2,4~triazole~-3-thiol, the title
compound was obtained as a yellow oil (1.25 g, 64%).

'H-NMR (300MHz, DMSC-dg) 8: 2.07-2.19 (2H, m), 3.31-3.43 (2H,
m), 4.14 (2H, t, J = 6.0 Hz), 7.25-7.30 (1H, m), 7.37-7.42
(2ZH, m), 7.48 (1H, t, J = 8.1 Hz), 14.94 (1H, br).

Reference Example 121

I-{3~(3~{[5-({trifluoromethyl}-1H-1,2,4~triazol-3-

yllthiolpropoxy)phenyl]methanamine hydrochloride
FF

N
NigL\\S,/\\\//”\\O

A solution of 3-{3-{[5-(trifluoromethyl)~1H-1,2,4-
triazol-3~ylithio}propoxy)benzonitrile obtained in
Reference Example 120 (1.10 g, 3.350 mmel} and Raney-nickel

(1.0 g) in 7N ammonia/methanol {50 mlL) was siirred at room
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20

HCIl By a nethod simlar to that in Reference Exanple

121 20 and using, instead of

3-(3-{[5-(trifluoronethyl)-1H1, 2,4

triazol -3-yl]thio}propoxy)benzonitrile,

3-[3-(1H i mdazol - 1-yl)propexy] benzonitril e obtained

in Reference Exanple 125, the title conpound was

obtai ned as a white powder (1.25 g, 66% . 25 1H NWMR
teﬁﬁ@@&HﬁmaUEEQCHﬂhé3uéﬁéﬁ Qy@@o@éH aﬂhos§h89e4405a¢4Hw

26 (2H, t, Hz) , %H, d,, 1= 10%& r

Thﬁz)?atﬁsfst7W@@(fﬂ4tedrE% of &, zaPE)a Ny pvpgagepy yhioriae
/mZtEEnZ)13@&2@10&1%?257751&%&1HD ghe 8i29r8+¢61(4HH® mixture

Ref erence Exa
wag- FONCRRE AL AL rdlE ot e - PPy pi BPBX YRR AREniaEr [qre s gk Lized

frin R0 M NN ¢ N g Be ac Rt hod: 8i Eblm%uh% thaty ivkqg

Ref erence Exanple 2, and using, | nstead
poBdp2-(Ghl3&r gt kddroxlyl benzonitril e,

g LR B S BT VT R ik dad o 20 2

J EFHT102 Het,r iladd -t B3 hiok, 2D, 1B 112 ( @Ht,rltazo'ﬂ e S.He Hz),

tI d I 75
G sgormound e, OB g Bt 50191989 1) 4750, 0
(18. 96 A 2H=17,.8 52 5.9. ) {34, 4Br(2H15t. 31] (=HG. Brhiz),

7.07-7.14 (2H, m,  7.24-7.29 (1H, m, 7.34-7.42 (1H,
Refipresce7 pield 1% 06 is (1H s). Reference Exanple

etﬁ%ﬁ 4-13- {5-methyl-4-oxo-3, 4 ~dihydrothieno[2, 3-
3-[.3- (1FL1,2 4-triazol -1, -yI propoxylphenyl)nethana
d]ﬁyﬁémlﬁﬁﬂwﬂﬂﬂkﬁq%ﬁPGHylhﬁmlng&ﬂet vi)phenoxXylbutanoate

Cart
\\”/C)\H//\\//A\C) N~Tr/L§N S

By a method similar to that in Example 97 and using,

instead of 1-{3-(3-{[5-{trifluoromethyl)-1H-1,2,4-triazol-
3-yllthiolpropoxy)phenyllmethanamine hydrochloride, ethyl
4—{ {3- (aminomethyl) phenyl]oxyibutanoate hydrochloride
obtained in Reference Example 42, the title compound was
obtainaed as a pale-yellow powder (580.0 mg, 64%).

IH-NMR (300MHz, DMSO-dg¢) &: 1.15 (3H, t, J = 7.2 Hz), 1.89-
2.01 (24, m), 2.44 {2H, t, § = 7.3 Hz), 3.96 (2H, &, J =
6.3 Hz), 4.05 (2H, g, J = 7.2 Hz), 4.40 {(2H, 4, J = 6.4 Hz),
6.76-6.83 (1H, m), 6.85-6.94 (2H, m), 7.22 {(iH, t, J = 8.1
Hz), 7.31 (1H, 4, J = 1.1 Hz), 9.60 (1H, t, J = 6.3 Hz),
12.06 (1H, s), 3H hidden.

Reference Exampls 123

3-{3~[{5-methyl~1H~1,2,4-triazol-3-

vli)thiolpropoxyibenzonitrile
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NI HCO N 20 By a nethod simlar to that in Reference
Exanpl e 121 and using, instead of
3-(3-{[5-(trifluoronmethyl)-1H1, 2, 4-
triazol.-3-yl]thio}propoxy)benzonitrile,

3-[3-(1H 1, 2,4- triazol-1-yl2idr opoxy] benzonitrile
obtai ned in Reference Exanple 127, the title conpound
was obtained as a white 25 powder (545.0 ng, 73%. 274
H-NNR (300MHz, DNBC>d6) 6: 2.20-2. 31 (2H, m,
93 4.03 (4H , 4.38 (2H,_ t, J 6.9 Hz), 6.92
: J = 1. 9 8.3 Hz Q4 (1H, d, J =7.5 Hz),
H, 7.32 (1H, t 7.8 Hz), 8.07 (1H, s),
F®J36/L 11, br 8. 66 (1H Ref erence Exanple 129
CP penzapitrile N OCN i
N By a nethod S|n1lar to that in ference Exanpl e 2,

and using, |nstead of |nstead of 3-[(2- 10
ch|og§eﬁh &ﬁﬂlﬁ#ﬁﬁ%ﬁﬁrﬁ?e %t[%% eference Example 2,

an"‘diﬂiﬁl@f@r owiéf_cawd b@ﬂzgnl{wbbﬁle%@t%@q I Refeal LR rile,
nple 4 and u3|ng i nst ead
AL%C@W%%%% %Yh@@ﬂzommrwﬁaﬁau@mﬁﬁﬂe iyj (Reference

ExGarpeund A @k ne ascploplLess [
¥ g@ﬂ_ 0 'ﬁ?ﬁﬁ%@gﬁﬁ gn§§%D% gl ﬁ% % %iqzt4%%%§iéﬁ% thiol,
—3%@&*@214%1 P L= 5 D7 kY- 34t86o(t2chte tltie6 ®rpynd was

Ob@‘ Sl Bs | GH= %3‘“ cINR TR ?2ﬂz’ 1356Lg? 53 (114 d, J

—NISIIRS Bl@)JMHBef erence BExanphe 23@92()(2}{ m), 2.45 (3H, s),
{ (1F+ yr -L-yl)propo ph nyl}qpt nam.ne
éydﬁoc o a'_éoé ¥ propoxylphenylm 6h."i H2® 7. 08-

7.17 (2H, m), 7.21 7.29 (lH, wm), 7.36 {(1H, t, J§ = 8.1 Hz},
1H hidden.

Reference Example 124
1-(3-{3-[(5-methyl~1H~1,2,4~triazol-3-

yl)thiolpropoxylphenyl)methanamine hydrochloride

AN, ¢A\\ AN NH»
N S O
HCI

By a method similar to that in Reference Example 121
and using, instead of 3-(3-{{5~{trifluoromethyl)-1H-1,2,4-
triazol-3-yl]thio}propoxy)benzonitrile, 3-{3~[{5~methyl-1H-
1,2,4-triazol-3~yl)thiolpropoxylbenzonitrile obtained in
Reference Example 123, the title compound was obtained as a
blue powder (366.4 mg, 68%).

"H-NMR (300MHz, DMSO-de) 8: 2.04-2.15 (2H, m), 2.30 (34, s),
3.13-3.21 (2H, m}, 3.99 (2H, g, J = 6.0 Hz), 4.08 (2H, t, J
6.3 Hz), 6€.92-6.97 (1H, m), 7.00~-7.05 (1H, m, J = 7.5 Hz),
.08-7.11 (lH, m, J = 1.5 Hz), 7.28-7.36 (1H, m), 8.24 (3H,

i

-3



CNOHC NBy anmethod simlar to that in Reference
Exanpl e 121 and using, instead of
3-(3-{[5-(tr.ifluoronethyl)-1H1,2,4- 25

triazol -3-yl.]thio}propoxy)benzonitrile,

3-[3-(1H pyrazol -1 yl)propoxy}benzonitrile obtained in
Ref erence Exanple 129, 275 the title conpound was
obtained as a white powder. (1.88 g, 80%. 1H NWR
DrgBOQNHg ABMRO-d6) S: 2.22 (2H, tt, J = 6.5, 6.5 Hz),
90-4.02 (4H, m, 4.28 (2H, t, J = 6.9 Hz), 6.23 (1H
Refergnch EXEmPlEEﬂ5WB 92 (1H, dd, = 1.9, 8.1 Hz),

0 1H, . =T i 31 (1H, t, J
- [0t S i on T}bé& PR s e, )
1.9 Hz), 8 39 (3H br Ref er ence Exanple 131
3-{3-[(5-phenyl - 4-triazol-3- 10
rile N HN N SO Ja CN By a
ZEL' tQ Q_Reference Exanple 2, and
Si g ead ©f 3-T(2- chﬂﬁroethyl)oxy]benzonltrlIe
.- gp-chloropropyl)oxy]benzonltrlIe obtained in
rence 15 Exanple 4 and using, instead of
1H1,2,4-triazole-3-thio
5- phigny# - AREROY, &lf“rlllézrolt@ Fhafi ot RHECTPEFE EBABBAIAdZ

J.Q tal_z_ z 0 T 9 HZ]-)IT{'J_NW e,
§8M4? Dnl\}g«%eg%agsw @%:p mﬁé(&é,ﬁ%l?og;?s%ﬁe(m_' y 1

3-1{(2- ¢h10m§pro@yﬂﬁquJbqnzgnttglieH@ytayngg_7n3fe@ﬁqence
2 8 7 He -1 i
Exg%ﬂie 9 G %gﬁ# g% wgianp o % 18- ? % e Tz ohd-32-thiol,

1H11@3d§3@ﬂ@5 MMﬁnﬁLUJ$IQQmm9ﬁndaE©B g@btained as a
colorless oil (1.65 g, 71%).

'H-NMR (300MHz, CDCls) &: 2.21-2.31 {(2H, m), 3.92 (2H, t, J
= 5.7 Hz), 4.20 (2H, t, J = 6.8 Hz), 6.90-6.83 (1H, m},
7.07-7.14 (3H, m), 7.25-7.29 (1H, wm), 7.39 {(1H, t, J = 7.8
Hz), 7.47 {iH, s}).

Reference Example 120

1-{3-[3-({1H-imidazol~1-yl})propoxyiphenyl}lmethanamine
hydrochloride

NH
4;x\rq//“\\/,/“\.o 2

N\;‘ HCI

By a method similar to that in Reference Example 121
and using, instead of 3-(3-{[5-(trifluoromethyl)-1H-1,2,4~-
triazol-3-ylithio}propoxy)benzonitrile, 3-[3-(1H-imidazol-
1-yl)propoxylbenzonitrile obtained in Reference Example 125,
the title compound was obtained as a white powder (1.25 g,
66%) .

'H-NMR {(300MHz, DMSO-dg) 6: 2.19-2.30 (2H, m), 3.89-4.05 (4H,
m), 4.26 {24, t, J = 6.7 Hz), 6.92 {(1H, 4, J = 10.0 Hz),
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yl) t hi o] propoxy} phenyl ) met hanam ne hydrochl ori de 276
NHNNH2 NS~~~ OHCI By a nethod simlar to that
in Reference Exanple 121 and using, instead of
3-(3-{[5-(trifluoronethyl)-1H1, 2, 4-
triazol -3-yl]thio}propoxy)benzonitrile,
3-{3-[(5-phenyl -1 H s
1,2,4-triazol-3-yl)thio] propoxy}benzonitrile obtained
7.0m (Ref egence -Exanmple, 1317  the (tiy | Brgonpound 7was (24, m),
obtalned as a reen omder (859 7 nmg, 77% . 1H NWR
7.63000Hz, sDVBGB- {44-2) 23 (2H, m, 3.31 (2H t,
}o.7 . H d, J =51Hz), 4.13 (2H, t, J
WQM“H dd, J = 2.0, 8.2 Hz), 7.05
3-(BH, (18- 25 7 HRQ 1711y B) pn@pogwb?ngencmllﬁ J =
7.8 Hz), 7.44-7.57 (3H, m, 7.99 (2H, dd, J = 1.6,
7.6 Hz), 8.50 (3H, br). _Reference Exanple 133
- (hydr oxynet hyl ) bi ph carbonitrile HOCN 15 To
a solution of 3-bronob rile (1.20 g, 6.58 mmol)
in_tolue (40 ) wa a solution of
Kistri nyl bpsphl ¢ipgm (0.38 g, 0.33
Nmol ), 2N aqueous sodi um carbonate sol ution (21 ni)
d[ & 20 (hydroxynethyl)phenyl]bo.ronic acid (1.00 g,
6. nmol) in EtOH (19 nl), and the m xture was
heat ed under reflux for 10 hr under_nitrogen
at noBphar BETHRE sddtitiadn R Xl e WasRe EBBPRASt B AEERE 2/

anbCTRENY Urig, s ML el , pas.. ?@?eéh1696ettﬂ%1%&y}@e>ﬂztﬂrﬁwle,

extracted wth ethyl acetate. The orgﬁhlc | ayer was
3-dr{iBed rdveare Bt i @?@yfla@@zoamarééﬁc@ Edthed iThdieference

Exaﬁ,l%y% g%%‘%glgé?dlggtééb|8§ Q%L19%L%merazole—3~tnlol,
omat ogr aphy

1H-1,2,4-triazole, the title compound was obtained as a

colorless oil (750.0 mg, 32%).

'H-NMR (300MHz, CDCls) &: 2.35-2.45 (2H, m), 3.96 (2H, t, J

= 5.7 Hz), 4.42 (2H, t, J = 6.7 Hz), 7.07-7.14 {(2H, m),
7.24-~7.2% (1H, m), 7.34-7.42 (1H, m), 7.97 (1H, s), 8.06

(1H, s).

Reference Example 128

1-{3-{3-(1H-1,2,4-triazol-1-yl)propoxy}phenyl})methanamine

hyvdrochioride
NH,
' HCI
\== N

By a method similar to that in Reference Example 121
and using, instead of 3-(3-{[5-{trifluoromethyl)-1H-1,2,4~
triazol-3-yi]thiolpropoxy)benzonitrile, 3-{3-(1H-1,2,4-
triazol-l-yl)propoxylbenzonitrile obtained in Reference
Example 127, the title compound was obtained as a white

powder (545.0 mg, 73%).



(hexane/ ethyl acetate=1/9--~1/1) to give the title
conpound s as a yellowoil. (1.28 g, 93%. 'H NWR
(300MHz, CDC13) 6: 4.79 (2H, d, J = 5.3 Hz), 7.39-
7.67 (6H m, 7.82 (1H, d, J = 7.6 Hz), 7.87 (1H, s),
1H hi dden. Reference Exanpbe&4l134 10
{[(1-trity|-|H—1, 2,4-triazol - 3-yl )oxy] met hyl } bi phen
yI - carbonitrile Ph N Ph N Ph N O CN wherein Ph is
hpNHRyI (30whiHeh imddreiSade as ?loprztm other mformudasdi M3 (4H,

™ ot i Feler Bncd ExAnBl B¥31 Cakh Uarng v ndt cad o 03

Hz3- [OZdﬂydwax,yeihth):@xy/]benzo)nlUr[Lbe 1n, s}, 7 32 (1H, t, J

= eferice okt U138 -t he b1 TR cBipoufia las dpt ec

5 Red®r@ano0lmfdigsse 0irg(1.62 g, 69% 20 1H NIVR (300I\/Hz,
mf‘G' TZHS)?OS?ll(EGHn)
34 3 IRy aRe 1y ;v ) BpopoBE] pepzZoRL T TA163- 7. 70 (1H,
n, 7.70-7.75 (1H, m, 7.78 (1H, br), 7.81-7.87 (2H,
m, 7.97- 8.02 (1H 49" ™8, 12-8.14 (1H, n). Reference
Exarrple 135 25 1-(3 trityl-1H1,2,4-triazol -
y| ) met hanam ne 278 Ph N Ph N
methed simlar to that in
ference Exarrpl e 20 and usi ng, instead of
R-{[1-(triphenyl methyl)-1H1, 2, 4-

By a method similar to that in Reference Example 2,

and using, instead of instead of 3-[{2-

10 chloroethylloxylbenzonitrile, 3-[(3-
chloropropyl)oxylbenzonitrile obtained in Reference Example
4 and using, instead of 1H-1,2,4-triazcle-3-thiol, 1H-
pyrazole, the title compound was obtained as a coloxrless
oil (2.05 g, 88%).

i5  'H-NMR (300MHz, CDCl,;) &: 2.31-2.42 (2H, m), 3.92 (2H, t, J
= 5.9 Hz), 4.36 (2H, &, J = 6.6 Hz), 6.24 (lH, &, § = 2.1
Hz), 7.07-7.13 {(2H, wm), 7.20-7.29 (1H, m}, 7.32~7.41 (2E,
m), 7.53 {1H, d, J = 1.5 Hz).

Reference Example 130

20 1-{3-{3-(lH-pyrazol-1-yl)propoxylphenyl}methananine
hydrochloride

J N/\/\OQ/ NH;
C& HCl

By a method similar to that in Reference Example 121
and using, instead of 3-{3-{{5-{trifluoromethyl)-1H-1,2,4~
25 triazol-3-yl]lthiolpropoxy)benzonitrile, 3-{3-(lH-pyrazol-1-

vi)propoxylbenzonitrile obtained in Reference Example 129,



triazol -3-yl]thio}ethyl)oxy]pyridine-4-carbonitrile,
3' -
{[(1-trityi-IH1,2,4-triazol-3-yl)oxy]methyl}biphenyl -
3- carbonitrile obtained in Reference Exanple 134, the
title conmpound was obtained7as a colorless oil (1.12
ng, 74% . 'H NWR (300MHz, DVMSO-d5) S 2.30 (2H, s),
3.73-3.79 (2H, m, 5.30 (2H, s), 6.95-7.55 (20H, m,
the @2 tlzH, ccsx)pomdrm@wmamsgi a%. 84wphibe gpwder (1.88 g,
querence Exanpl e 136 et hyl
-blphenyl 4-yl - oxo- 3, 4- di hydr ot hi eno[ 2, 3- d]
prRm (dioner2-, caMzoaydat 8: Oz HXZN @HJSU;J,S JB)# & et hods Hz)

s L3 iy | Pl epgpce Bl e 39 andisngs

Qaﬁb@%MlaU% ortiwl, dd, J = 1. 9 8.1 Hz), 7.04 (IH d, J =
7. % n1no blp enyl - 4- yIthlophene 3- carboxylate

Hvas® obt 4i fred 487 atpale=279° ﬁélho% % (1H,
d, IOCIWEEH, (31 }9z7§ 9.7 8599 (18 H&\lNRJ(SOQNbVHzPNS@ @@) §H 1,36
3Ht,J71Hz)438 (2H, q, J =7 40
Redfemenge fxemple 31 7. 50 (2H, t, J = 7 5 Hz)
3- ?36¥ .Jggéé#j 1941,%?.ﬁﬁk£l£%oﬁté 5 Fornmul ation
Ie 1 mpound of Exanple 1 50 ng (2) Lactose
Yl$4h#@ DGQPQ&Y%&QTﬂQﬂﬂUIRBeng (4) Cornstarch (paste)
5 mg 70 (5) Magnesium stearate 0.4 ma (6)
Zarhoxymet hyl cel | ul ose calcium 20 ng total 120 ng The
e- nentioned (1)-(6) are m xed by a conventiona
gd and conpressed by a tableting machine is to
&tabl ets. Fornul ation Exanmpl e 2

=N
HN‘ 55\\ AN
N S o CN
By a method similar to that in Reference Example 2,
and using, instead of 3-[{2-chloroethyl)oxylbenzonitrile,
3~[(3-chloropropyl)oxylbenzonitrile obtained in Reference

Example 4 and using, instead of 1H-1,2,4-triazole~3-thiol,
5-phenyl-1H-1,2,4-triazole~-3~thiol, the title compound was
ocbtained as a white powder (1.01 g, 59%).

"H-NMR (300MHz, DMSO-ds) &: 2.12-2.22 (2H, m), 3.30 (2H, t,
J = 7.1 Hz), 4.17 (2H, t, § = 6.1 Hz), 7.26-7.32 (1H, m),
7.36-7.54 (6H, m), 7.88-7.897 (2H, m), 14.32 (1H, br).
Reference Example 132

1-(3-{3-[(5-phenyl-1H-1,2, 4-triazol~-3-

yl)thioclpropoxy)phenyl)methanamine hydrochloride
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(1) Compound of Exanple 2 10.0 ng (2) Lactose 60.0 ng
(3) Cornstarch 35.0 ng 20 (4) Gelatin 5 ng (5)
Magnesi um stearate 2.0 ng A m xture of the conmpound of
Exanple 2 (10.0 ng), |l|actose (60.0 ng) and cornstarch
(35.0 ng) is granulated ushfig 10% aqueous gel atin
solution (0.03 mM, 3.0 ng as 25 gelatin) and passing
through a 1 mm nesh sieve, dried at 40C and passed

t hrough a sieve again. The granules thus obtained are

ATx€d, Wi t h magnesi um stearate (2.0 ng) and
assed. The obtained core tablet is sugar-coated
an agqueous suspension of sucrose, titanium
tH-exyde, talc 30 and gum arabic. The coated tablet is
pol i 3hed with bee wax to give a coated tablet.
FormJ atign Exanmple 3 (1) Copgound, of Exanple 3 10.0
Gpr nstarch 50.0 ny

ng ctose 70.0 ng 280

(41 GQKSDStarCh 7.Q.ny feS|unNﬁ5earate 3.0
ng They gpd/\f\Efgﬁbkg 3 (X0 5~and“magnesi um 5
stearate ng) are granulated with aangueous

sol ution (O 07 m) of soluble starch (7 ng as
sol ubl e starch) dried and m xed with_|actos

e_(70.
mg) %ﬁdacﬁ?—ﬁQPQréﬁmeé@roLong)ha“TH@ Regtrgice oramle 121

anBONRLegsed < G et abl gt sy SEXEEEEWBBEahVEK§EDLQHll,2,4*
MWP- 13 |nh|b|tory activity 10 [ Met hod) To

10" g of
trWDjLsBerédl}ﬁvsl@r} RSz neTee Rk} Chade aadéamigﬁ?p&enyl— 1H-

1, QgﬁaXIQ%f QUii ggﬁ%}¥%§%§§% 9?5%% 3hit191AMpEaEh2d in
3 7
Reﬁﬁlfﬁ@@@eriyﬂarmmrﬁl achie (‘si@ha) C&Aﬂ@®éddeﬂaﬁoopﬁ@lned as a

grbbfabowder (859.7 mg, 77%).

'H-NMR (300MHz, DMSO-dg¢) &: 2.11-2.23 (2H, m}, 3.31 (2H, t,
J = 7.0 Hz), 3.96 (2H, 4, J = 5.1 Hz), 4.13 (2H, t, J = 6.0
Hz), 6.95 (1H, dd, J = 2.0, 8.2 Hz), 7.05 (1H, d, J = 7.3
Hz), 7.16 (1H, s), 7.30 (1H, t, J = 7.8 Hz), 7.44-7.57 (3H,
m), 7.99 (2H, dd, J = 1.6, 7.6 Hz), 8.50 (3H, br).

Reference Example 133

3’ - (hydroxymethyl)biphenyl-3-carbonitrile

HO CN

To a solution of 3-bromobenzonitrile (1.20 g, 6.58
mmol) in toluene {40 mL} was added a soclution of
tetrakistriphenylphosphinepalladium {0.38 g, 0.33 mmol), 2N
agueous sodium carbenate sclution (21 mL) and [3-
(hydroxymethyl)phenyl]lboronic acid (1.00 g, 6.58 mmol) in
EtOH (19 mL), and the mixture was heated under reflux for
10 hr under nitrogen atmosphere. The reaction mixture was

cooled to room temperature, water was added, and the



10

20

15 concentration of 1 nM The MWP-13 precursor was
activated by incubating at 37C for 2 hr. In a 96 well
bl ack plate (Corning), to 6.3 ng/m of MW-13
solution (49 1) diluted with assay buffer was added
the test conpound (1 pl) dikated with di nmet hyl
sul foxi de 20 (DMSO) and 620 nM Cy3- PLGK( CySQ AR- NH2
(50 I, synthesized by Anmersham Bi osci ences) in assay
mibufifrer wees cadded:tod starh ethgleazyneteeacﬂ?h@n or@fatne'rc
ilrécubatlo at 37Cfor 0O mn DTA solg_
TNk 0”5t bp°? %u?eEB%Fé e' %8 (rEAS T erhéh
re@maugewdgwguﬁﬂﬁﬁﬁéﬂﬁgcsemzes)g@@ScU&@dnt@h%&mnﬂhgﬂaphy
at excjitation wavel ength 535 nm and neasur enent
r\mee/@d:twlsges:%ﬁtemg/%ﬁ?y% ) i Fhi Bitoryhackivi-py cpggound
ascaj q@;@t@,ﬁ A i nplpgt@ryggaij e (%inhibiti on) by the
. ovvln%forrrula % i nhibition = 100- ( X- |2 (T-O
H:‘LWP\BGW Mgl uE e e Pl i- 78 dddlirt idon Joﬁ Haist ebd39—
7.9 (gst pompound € yyaljue ot WE%'HEMthVa@@'tuQP Q&
DVBO i nst ead of ~test’ compound and addition of
higigiagt.i on before addition of substrate sol ution 281

eé a3l ye Eqig @I : ﬁg h addition of test compound
st = activity inhibitory rates of the
’“cdrip(duﬂctit(xﬂr—l\ll\ﬂ e, dlescikbed-Beldwoxs ] Tallhe 1} biphenyl~3~
caE)k()o l.e MVP-13 i nhibitory Exanple MWP-13 inhibitory
tt J(‘%/a at 1 pMNo. rate (%9 at 1 pM 1 91 25 97
2pr972695 3982798 4 99 28.86 5 97 29 98

Ph—i}—~ /J\\

he

CN

wherein Ph is phenyl, which is the same as in the other
formulas in the present specification.

By a method similar to that in Reference Example 31
and using, instead of 3-[(2-hydroxyethyl)oxylbenzonitrile,
3’ - (hydroxymethyl)biphenyi-3-carbonitrile obtained in
Reference Example 133, the title compound was obtained as a
colorless oil (1.62 g, 69%).

*H-NMR (300MHz, DMSO-d¢) &: 5.30 (2H, s), 7.03-7.11 (6H, m),
7.32-7.4G {8H, m}, 7.42-7.53 {2H, m), 7.63~7.70 (1H, m),
7.70-7.75 (iH, m), 7.78 (1H, br), 7.81-7.87 (2H, m), 7.97-
8.02 (1H, m), 8.12-8.14 (1H, m).

Reference Example 135

1-(3"-{{(l-trityl-1H-1,2,4~triazol-3~
yl)oxylmethyl}lbiphenyl-3-yl)methanamine
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6 97 30 96 7 97 31 97 8 99 32 98 9 98 33 98 10 98
34 90 11 97 35 89 12 99 36 97 13 _ 97 37 96 14 98
38 85 15 98 399 81 16 98 40 94 17 97 41 96 18 94
42 98 19 93 43 99 20 89 44 98 21 100 45 97 22 95
46 100 23 96 47 98 24 93 48399 Industria
Applicability Since conmpound (lI), a salt thereof and a
prodrug 10 thereof of the present invention have a
superior MW inhibitory action, particularly an

MWP 13 in bitory action, they are useful as safe

dr The prophyIaX|s or bnt of all MW
Pl dﬁed diseases such as j wiseaSﬁ (e.g.,
teoart r.AEHyA ‘ p s ~and B215 like),

eri odgontal di sease, cornea 282
ulcer chronic ul cer, |pat hagliogi c bone resorption
(Paget's di sease and I ke), nephritis,

angi ogenesi s, aneurysni arteriosclerosis enphysens,

chropi c_obs tive. nar dise Cﬁf MEE . 20
cirrﬁ%s?s ;ng &iséégé%f(%§ seaE!(‘5 Ble
an8j ogrer’,s idissease ahdt he2+{ ke) {trlphenylmethyl) 1H-1,2, 4~
triazol-3-yllthio}ethyl)oxylpyridine-4-carbonitrile, 37-

eopor OSI S, chcer,

{({(1l-trityl-1H-1,2,4-triazcl~3-yl)oxylmethylibiphenyl-3~
carbonitrile obtained in Reference Example 134, the title
compound was obtained as a colorless oil (1.12 mg, 74%).
'H-NMR (300MHz, DMSO-dg) &: 2.30 {(2H, s), 3.73-3.79 (2H, m),
5.30 (2H, s}, 6.95-7.55 (20H, m), 7.62 (2H, s), 7.70 (1H,
s), 7.84 (1H, s}.

Reference Exanmple 136

ethyl 5-biphenyl-4-yl-oxo-3,4-dihydrothieno[2, 3~

dlpyrimidine-Z-carboxylate
S

By a method similar to that in Reference Example 39
and using, instead of ethyl 5'-amino-2,3" -bithiophene-4'-
carboxylate, ethyl Z2-amino-4-biphenyl-4-ylthiophene-3-

carboxylate, the title compound was obtained as a pale-
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infiltration or netastasis of cancer and the Iike, or
as contraceptives. Wiile sone of the enbodi nents of
the present .0 invention have been described in detai
in the above, it wll, however, be evident for those
of ordinary skill in the ag{qsthat various
nodi fi cati ons and changes may be nade to the
parti cul ar enbodi mrents shown wi t hout substantially
yed8Rar LGt om tdhe povels f eachi ng and advant ages of
the i s present invention. Such nodifications and
'Helangés0anez, eptiSopassed: i h. Bhe (8Piritt and Sodpélzdf, 4.38
he present; nti-on,as,set forth_i hg.appended (2p, +,
(Zgraﬁﬁs%SThigiég%ﬁfcé?fg% fgﬁbégédgon gé?e§€§' 9086 (26
J appl.iscatzilon Neel-2005- GU5267) fi12d8bn (JHpahr)the
contents of, whi ch e 20 hereby incorporated by
Forgpd pges Eﬁ‘?é“p%(ﬁ_%l\/ls 1. A conpound represented by
(1t hech@omilda I Bkanfty D s wherein A iS0a mng
zinc-binding group; Xis CZ wherein Z is,a hydrogen
(Zdt &ACEPSE hal ogen atom or N, Yis a sggcerrﬁéving 2
(34 0cLe ratryye-rand optional ly having 10 substi twaent (s);
and a group represented by the fornula is a group
(4p epredsittady RAE- $ornula 0 R4 HR3 N /\NTFR

(5) Magnesium stearate 0.4 mg
(6) Carboxymethylcellulose calcium 20 mg
total 120 ng

The above-mentioned (1}~(6} are mixed by a
conventional method and compressed by a tableting machine
to give tablets.

Formulation Example 2

(1) Compound of Example 2 10.0 nmg
{2} Lactose 60.0 mg
{2} Cornstarch 35.0 mg
{4} Gelatin 5 mg
{5) Magnesium stearate 2.0 mg

A mixture of the compound of Example 2 (10.0 mg},
lactose (60.0 mg) and cornstarch {35.0 mg) is granulated
using 10% aqueous gelatin solution (0.03 ml, 3.0 mg as
gelatin) and passing through a 1 mm mesh sieve, dried at
40°C and passed through a sieve again. The granules thus
obtained are mixed with magnesium stearate (2.0 mg) and
compressed. The obtained core tablet is sugar-coated with
an aqueous suspension of sucrose, titanium dioxide, talc
and gum arabic. The coated tablet is polished with bee wax
to give a coated tablet.

Formulation Example 3
(1) Compound of Example 3 10.0 mg
(2) Lactose 70.0 mg



io

20

25

30

Rl 25 wherein R1, R2, R3 and R4 are each (i)
ahydrogen atom (ii) a halogen atom (iii) a cyano
group, 20 (iv) a hydroxy group, ;(v) a nitro group,
(vi) a carboxyl group, (vii) an al koxycarbonyl group
optionally having substitueph(s), 25 (viii) an am no
group optionally having substituent(s), (ix) an alkyl
group optionally having substituent(s), 284 (x) an
(33 ke s9rQup optional ly having substitaent (sdg (xi)
an al kynyl group optionally having substituent(s),
(40 xiSo vl earsfia gfttoup optional |y havi ng sUb%ti tifent (s),
Xipd - p optionally havin
(Sgug§¥%¥%gﬁ?§s; %é%é%v) an ar al kyl oxy g?b%p é%%ionally
havi Bge sobsvundentt( Sxanpdy) Zan( By oxy) gro@pragnesium
i_onal Vin ubst | ) s e XV i.Ql :
=B (i Sy T SEar s in e astr harfy SRk g utgon
(Osuobstiltiuent (s)lufvistidram av abkybt hsosglobpe starch),

optional |y haying substituen és , ixé a 5- t .
ar§RL A8 ol A Rt T O b pbS| SheSgRensRaren (50.0
mgéant @iHY ng,xthesd des eafipodsat@nse §ive 4abdets.

het eroat ons sel ected from a nltro%en atom _an  oxygen

Expediraidal SFplatbl™{xk) atnoRoFosy activit

- meict@lkyl carbanmoyl -thio group, (xxi) an al kyl sul fonyl

group optionally having substituent(s),
To 10 pg of MMP-13 precursor {GenzymeTechne) was

added 1 ml of assay buffer (50 mM Tris-HCl (pH 7.5), 10 mM
CaCl:, 150 mM NaCl, 0.05% Brij-35), and 4-
aminophenyimercuric acid (Sigma) was added to the final
concentration of 1 mM. The MMP-13 precursor was activated
by incubating at 37°C for 2 hr.

In a 96 well black plate (Corning), to 6.3 ng/ml of
MMP-13 solution (49 pl) diluted with assay buffer was added
the test compound (1 pl} diluted with dimethyl sulfoxide
(DMSO) and 620 nM Cy3-PLGLK(Cy5Q}AR-NH; (50 pl, synthesized
by Amersham Biosciences) in assay buffer was added to start
the enzyme reaction. After incubaticon at 37°C for 40 min,
500 mM EDTA solution (6 pul) was added to stop the reaction.
For measurement, Farcyte (Amersham Biosciences) was used to
maasure at excitation wavelength 535 nm and measurement
wavelength 595 nm. The enzyme inhibitory activity was
calculated in inhibitory rate (% inhibiticn) by the
following formula:

% inhibition = 100-(¥X-C) / {(T-C} = 100

T: value of well with addition of DMSOC instead of
test compound

C: value of well with addition of DMSO instead of

test compound and addition of EDTA solution before addition

cf substrate solution
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15

20 (xxii) an arylsulfonyl group optionally having
substituent(s), (xxiii) an aral kylsulfonyl group
optionally having substituent(s), (xxiv) a carbanoyl
group optionally having 25 substituent(s), (xxv) a
mono- or di-al kyl am no-t hi oé8fbonyl oxy group, (xxvi)
a 5- to 8-nenbered non-aromatic heterocyclic group
containin% besi des carbon atons, 1 to 4 heteroatons
sel ekt ed2f6med Mictilogdi latest 1 tal @l ¢ fir tas brFomponAd
[RAZQX¥¥Egen atom or (xxvii) a 5- to 8-nenbered aromatic
heterocyclic group containing, besides carbon atons,

1 toThehgﬂérégt@ﬁ@l%@ﬂ%ﬂﬁ&hﬂhrtwmzxrwt¢@g@ﬁ abenpompound

flur_.ato nd an, ,oxygen atom 285 a group

gllM eseﬁeté:g;%mt}?we for‘?’n’%’fa ORG\ I R NS wherein
R5 and R6 are each s (i) @ahydraégen atom (ii) a

hal ogen atom (iii) a cyano group, (iv) a hydroxy

group, v).a nitro group, 10 (vi) a carboxyl group,
Eypipian aWMBx%@akbbm?Ltgraup Bphinpial ||yMHEViLAginhibitory
substit uentres)e, (i idt) Jamman no gooup gptizanal {) at 1 pM
having syibstituentd;s),  (TX)[an aj Kyl group optlymally
havpng suostltuenQKS), I5(x) anglKEIyl group g
optgomat iy ndVllw;g%UUbtltucul(a;,z? 98

4 99 28 96

5 97 29 98

6 97 30 86

7 37 31 97

g 99 32 88

9 28 33 98

106 98 34 20

11 97 35 89

12 99 36 97

13 97 37 96

14 98 38 85

15 98 39 81

16 58 40 94

17 97 41 96

18 94 42 o8

19 93 43 99

20 g9 44 98

21 100 45 97

22 95 46 100

23 96 47 98

24 83 48 99

Industrial Applicability
Since compound (I), a salt thereof and a prodrug
thereof of the present invention have a superior MMP
inhibitory action, particulariy an MMP-13 inhibitory action,
they are useful as safe drugs for the prophylaxis or
treatment of all MMP associated diseases, such as joint
disease {e.g., osteoarthritis, rheumatoid arthritis and the

like), osteoporosis, cancer, periodontal disease, cornea
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(xi) an al kynyl group optionally having
substituent(s), (xii) an aryl group optionally having
substituent(s), (xiii) an alkoxy group optionally
havi ng substituent(s), (xiv) an aral kyl oxy group
optionally having 20 substi$gent(s), (xv) an aryl oxy
group optionally having substituent(s), (xvi) athio
group, (xvii) an alkylthio group optionally having

ul1SeRst icthRti (S )1 2D (XYdind1 e arngbkyl ths0rgEgup (Paget’s

optlonall havi n substltuent(s) (xix) a 5- to
dlgﬁﬁéﬁbé téﬁbﬂﬁtGﬂrhérﬁw%%y%}%l-%ﬁgboggp8éhsr aneurysi,
ar%%&h%% O§E§' gm@ OBy d b0s¢rubet ©0tAMBnary

sel ecte rom a nltrogen atom  an oxygen 30 atom and
digeaglef UCOTom Eﬁﬁfr(qggrgpﬁ@mo agfEolmmune disease
CQBh%!gykﬁg%z%¥$yl f%@fg %1se$§§| antﬂ%kil %lfony
group “optiona ng stituent XX|f3
1nényk&ahﬁmmykngm@upuﬂpa$bma¢fyc@awengang the llke, or as
substit yent (xxiii) an aral kyl sul fonyl group
CoOptPGTA Y aV|ng substituent(s), (xxiv) a carbanoyl
group optlonally havi ng substituent(s) 10 (xxv) a
mono. or di - alkylan1no t hi ocar bon XXVi)

a 5-"Ryl8- RBABePEd thdn SHIRSIEM otngesaflsup

i n&RRAkAIA MGy D deSi£aE hope at pﬂsde&am 4rheter calans it
selected froma nitrogen atom_a sulfur atom and an

widdy g@R VAR, e 157 I&WE i OB B108B 8InBRPerEd Yardiat ¢
thtéeta?:rto%%%lﬂ G QR (6O AL 8L PYon BeshdeEHGRALRAN (Al made

to 4 heteroatons selected froma nitrogen atom a
tosgbﬁup@QQyﬂqﬁﬂy;ﬁmbodlments shown without substantially
departing from the novel teaching and advantages of the
present invention. Such modifications and changes are
encompassed in the spirit and scope of the present
invention as set forth in the appended claims.

This application is based on patent application No.
2005~315267 filed in Japan, the contents of which are

hereby incorporated by reference.
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oxygen atom or a group represented by the formula O
RBHNMN N 20 R~ wherein R and R8 are each (i) a
hydrogen atom (ii) a halogen atom 25 (iii) a cyano
group, (iv) a hydroxy group, (v) a nitro group,

(vi) a carboxyl group, 287 &gii) an al koxycar bonyl
group optionally having su%s ituent(s), (viii) an

am no group optionally having substituent(s), (ix) an
al kyl group optionally hay bstituent(s), s (x) an
al kenyl group optionally having substituent(s), (xi)
an al kynyl group optionally having substituent(s),

1B PPTERT Koy S brty ordp | JoRRd g

subsxki t(s),  (xiv)-an_aral kyl oxy group optionally
havi Mg z0 |subst]t uent XVv) an aryl oxy group
0 i Hb's sent (s), (xvi) athio

group, (xvii) an alkylthio group optionally having

substituent(s), 1%2(xviii) an aral kyl thio group
whepeiional | y having substituent(s), (xix) a 5- to

- red .arongtic rocyclyl-thio group
A ggggg?ﬁfﬁgﬁﬂbe5|d%sgggéﬁbn atons, 1 to 4
¥ is CZ wherein 7 is a hydrogen atom or a halogen atom, or

N;
Y is a spacer having 2 to 10 atoms and optionally having
substituent (s); and

a group represented by the formula

is a group represented by the formula

o Rr*
HN R
//Lﬁw R2
R‘l
wherein

r', R?, R® and R* are each
i} & hydrogen atom,
1i) a halogen atom,

(
(
(1ii) a cyano group,

(iv) a hydroxy group,

(v} a nitro group,

(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent (s},

(viii) an amino group optionally having substituent (s),

(ix) an alkyl group optionally having substituent(s),
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het eroatons selected froma nitrogen atom an oxygen
20 atom and a sul fur atom (xx) a nono- or

di - al kyl carbamoyl -t hi o group, (xxi) an al kyl sul fonyl
group optionally having substituent(s), (xxii) an
aryl sul fonyl group optional byshaving 25

substi LuenL(s), (xxiii) an aralkylsulfonyl group

optionally having substituent(s),

(xxiv) a carbanoyl

gr@@péﬂpt%DH@T{yl@ﬁ&upgoismbﬁhgﬂyemm@&bgI§Md90®@uent
nono- or I -al Kyl am no t hi ocar oup,
SR ) o bR b HOND P BRACPe i St D e (=

se

Co{!élai Ni g, 2 besi desusaspencakans, hhtingd sdbeitarmmmnss) ,
ected froma nitrogen atom a_sulfur atom and

oxbgent lat & 2 bEOPBEIT PRRVPPF 18181 1o PECHEIRb P 1 ¢ hent (),
ar@ﬁﬁw Ca r@%?eﬁ?@%’f&ﬂa§ §LBUR c3QNLAINITNG hhBasiges

carbon atons het er oat ons

sel ected from a

ru&uhﬁﬁ#ﬁ@@@mdShfsulfur atom and an oxygen atom s
d t 3- 4- sﬂﬁ¥§ﬂ A
car%%ﬁy ?%10%%}%%%%§I Eﬁgﬁéﬁﬁ §L?§%§i|c|a0| 1fudne
5 8k X {4 (4k DXD- §+duyihydrqu|nazoI|n 2-
bony| th h I t¢ d, 2?0
B s b By g B e A o2
wguﬁﬁ@mmyéaantnp)nethyl]phenyl}oxy)pentan0|c aci d,
3- 4- dj hyd I
J1 PEok bbhy T aht bk Ay BREM T ey B ol 4K
N&dgg{{{@eﬁgqullsoxazol 3- yl)nethyl]oxy}pyrldln 4 15

) net hyl 4- 0Xx0- 3, 4-di hydr oqui nazol i ne- 2- car boxam d
gn 1x)ya] - to —member%d a%omatlc heterocyclyf e

T&ﬁo’ﬁﬁ [ &3n B 0 1BL Yb LS 9Xa2Z0lA ) nBtdid | oxygpyii din-

heterocatoms selected from a nitrogen atom, an OXygen

atom and a sulfur atom,

(xx) a mono- or di-alkylcarbamoyl~thio group,

(xx1) an alkylsulfonyl group optionally having

substituent {s),

(xxii) an arylsulfonyl group optionally having

substituent{s),

(xxiii) an aralkylsulfonyl group optionally having

substituent(s),

(xxiv) a carbamoyl group optionally having

substituent(s),

(xxv) a mono- or di-alkylamino-

thiccarbonyloxy group,

(xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

heteroatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, or

(xxvii) a 5- to B-membered aromatic heterccyclic group

containing, besides carbon atoms, 1 to 4 hetercatoms

selected from a nitrogen atom,

oxygen atom,

a sulfur atom and an
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yl ) met hyl ] - 4- oxo- 3, 4- di hydr oqui nazol i ne- 2- car boxam de
are excluded, or a salt thereof. 20 2. The conpound
of claiml, wherein Ais a pyrrolyl group optionally
havi ng substituent(s), an imdazolyl group optionally
havi ng substituent(s), a py%§§olyl group optionally

havi ng substituent(s), a tr olyl group 25 optionally
havi ng substituent(s), a tetrazolyl group optionally

havi ng substityent (s r a.group represented by the
foCMR & RS ,9# é#%af?r?ﬁg?eof. 3. The conpound
of Qbain11. gwherein Y is a spacer having 2 30 to 7
ato and tionally having substituent(s), or a salt

by the formula 289 g is a group

l—ﬂ‘@preseted her@forrmla 0 R4da RBa H N N wherein

ach (i) a hydrogen atom (ii) a
fom (iii) a cyano group, (iv) an anmino
group optionally having substituent(s), 10 (v) an
alwydregroup optionally having substituent(s), or (vi)
aqgaggg%¥fggggpe§%%jonalIy havi ng substituent(s), a
group represénted by the fornmula 0 R6a

(i} a hydrogen atom,

{ii) a helcgen atom,

—

iii} a cyano group,
(iv) a hydroxy group,

(v) a nitro group,

(vi} a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent(s),

(viii) an amino group optionally having substituent(s),
ix) an alkyl group optionally having substituent(s),
x) an alkenyl group optionally having substituent(s),
xi) an alkynyl group opticnally having substituent(s),
ii} an aryl group optionally having substituent(s),
iii) an alkoxy group optionally having substituent(s),
xiv) an aralkyloxy group optionally having
substituent(s),

(xv) an aryloxy group optionally having substituent{s),
(xvi) a thicl group,

(xvii) an alkylthioc group optionally having
substituent{s},

(xviii) an aralkylthio group optionally having
substituent (s),

(xix) a 5- to B-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, an cxygen

ateom and a sulfur atom,



i RPa ~ S N wierein 15 R5, and R 6 a are each (i)
a hydrogen atom (ii) an alkyl group optionally having
substituent(s), (iii) a cyano group, (iv) a hal ogen
atom 20 (v) an aryl group optionally having
substituent(s), or (vi) a pggto 8-nmenbered aromatic
het erocyclic group containing, besides carbon atons,
1to 4 heteroatons selected froma nitrogen atom a
sulfur aatngmcando@ndlo%yg?mcamqmogu@aao @z@n@w
re resented by the formula O R8a 7H N _NON N wherein
¥ig @y |6311@>h1%1p1<§/<|>mg¥ ofipOBBt PBRAPFY tHaViFg 119
S or (ii) an aryl group optionally
ggﬁﬁghéqgitlgzent(s) or a salt thereof. 5. A
cdhp@uﬁdaMu&ﬁW1SU%é¢@Ele@rﬁﬂ@nppﬁéogﬁdéﬁ ¢Gsinst i ng

éﬁs IQMAng or a salt thereof:
45505 eny N-{3-[2-(1H 1, 2,4-triazol - 3-
yImm@nﬂrumw]$Bmkyy}salﬂedyhygm@mpi@@@@@H&kﬂxnhavﬁmﬁn

car.bhox de,
55(‘1?%‘1%}&‘3@%1%&1) 4- 0x0- N-{3-[2- (1H-1, 2, 4-tri azol - 3-
Iaxx1v a carbamoyl group opticnally having

onxy hoxg%?enzyl} , 4-di hydr ot hi eno[ 2, 3-d] pyrim din
5 &&\ghléarw@nybi 41 0% 0xM1 31 2 thdckadbdyiazpl gBoup,

(xxvi) a 5~ to 8-membered non~arcmatic heterocyclic
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

(xxvii) a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
oxyden atom, or

a group represented by the formula

wherein

R’ and R® are each
i} a hydrogen atom,

1) a halogen atom,

iv) a hydroxy group,

{
{
{i1i1) a cyano group,
{
(v} & nitro group,

(

vi) a carboxyl group,
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yl oxy) et hoxy) benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m din
e-2- carboxam de, 20

5- (3-fluorophenyl)-4-oxo-N-{3-[2-(1H 1, 2,4-triazol -

yl oxy) et hoxy] benzyl } - 3, 4- di hydr ot hi eno[ 2, 3-d] pyri m din
e-2- car boxam de, 87

5- ( 3- net hyl phenyl ) - 4- oxo- N-Z{S [2-(1H1, 2,4-triazol - 3-
yI oxy) et hoxy] benzyl } 3, 4-di hydr ot hi eno[ 2, 3-d] pyri m din

%11 S5 q onyl rou o tionall hav1ng
5(3 Iuorophenyl) 4oxo [ ( -(IH1,2,4-triazol -3
- substituent (

| | 4 lg) S
Y eri/{)rll [n%gl?/ n&Jér%é’YC) pcﬂecg%é( %Eédl‘%izf’y ndi,hydr athi-enek2,n3-(s) ,

54(24f lamaoedpd}énngomp oxo: No1fi g BLY [ Bay lhigl sebattitiugatdls) .
yll éﬁyf& GOV Y BHRHY | SRt YT 118, B S RYaPEPRaNS S S
29% i) dgpy Hi1m i yie- 2= eas boxatedel 1 6. hAvpngdeuy sofi taent (s) ,
caompound re resentedb the fornu A Y wh

n’glg f‘l”n@prﬁﬂlncﬁ?@%r 51013@fgycéa\‘/{ﬁgfgelsﬁbftlt%re%tn( s)

hxslriqgen a2l aMix @ habegespal oAk 10y hbliviXg Su&asﬁ:pa:ﬂ&mt( s),
having 2 to 10 atons and optionally_having,

sUBSt t gen (L EIKE FF DD ?}éb%@géﬁ%édhﬁ lt“ﬁ?e fornul a
|§u%sgr@% epesented by the formula OR4 R3 HN N

?5 V\,hereln Rl, R2, R3 and R9 are each
{xv) an aryloxy group opticnally having substituent(s),

(xvi) a thiol group,

(xvii) an alkylthioc group opticnally having
substituent (s),

(xviii) an aralkylthio group optiocnally having
substituent (s),

(xix) a 5- to 8-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx} @& mono- or di-alkylcarbamoyl~-thio group,

(xxi) an alkylsulfonyl group optionally having
substituent (s),

(xx1i) an arylsulfonyl group optionally having
substituent (s),

(xx1ii) an aralkylsulfonyl group optionally having
substituent (s),

(xxiv) a carbamoyl group optionally having
substituent{s},

(xxv) & mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, o©r
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(i) a hydrogen atom (ii) a halogen atom (iii) a
cyano group, 20 (iv) a hydroxy group, (v) a nitro
group, (vi) a carboxyl group, (vii) an al koxycarbonyl
group optionally having 292 substituent(s), (viii) an
am no group optionally havifgssubstituent(s), (ix) an
al kyl group optionally having substituent(5), (x) an
al kenyl group optionally having substituent(s), 5 (xi)
an ;alkyinyl 5 %—outpo opt honak+¥d havbRe tsubstickdenrt(S)ic group
(xii) an aryl group optionally havin substltuent( ),
(ﬁqnt)alarmrwkdX@Sg#%pC@HP@@naFPVShaal heteroat’oms
SURSLIAUED! £ Sy a(xxJ( § oG AL ALLY! gxxéugrf%p Rk ondl lan
having substituent 0 (xv) an aryl oxy group
optayvanal |yt dravi ng substltuent(s) (xvi) a thiol

oup., Q%yll) an al kylthio group optionally having
SUBSE T it (s), (xviii) an aral kylthio group

{ [opt(i{anal-Hox dhadingl i Hiblsubstid vehi §sE; (xix) a 5- to

8- nenber ar.o t|c het eroc clyl-thio roup .
Yl&SﬁFg%mY Ahdg }Egr %ﬁ%%y?gthgc %g%gfoatons

5~ $@|3€Qt{qq4f—fcﬁd19@ m4d1QW@ﬁ@Maaﬁlmxygen atom and a
sul fur atom nono- r |-aIk%IcarbanDyI-th|o

yl@fséaﬁonsf(kaﬁn)lwf%ﬁwlsmff%h% YFBUBeBPEPENEl By *favi ng

s-substi tuent (Sqon e ) - ano.a) Yl sHl Eenyh i geeep in-2-
optionally aV|ng substituent(s), 25 (xxiii) an

v1aeallpinglil fagrylo graiupy bipthomal | 9xHappRgancic acid,
4-{[3-({[{4d-0ox0-3, 4~dihydroguinazolin-2-

prg

yl)carbonyl]amino}methyl)phenyl]oxylbutanoic acid,
N~[(2-{{(5-methylisoxazol~3-yl)methyl]oxylpyridin-4-
ylymethyl]-4-0x0-3, 4-dihydrogquinazoline-2-carboxamide, and
N-[(2-{[{3,5~-dimethylisoxazol-4-yl)methylloxy}pyridin-4-
yl)methyl}—4—oxo—3,4mdihydroquinazoline—Z—carboxamide are

excluded,

2. The compound of claim 1, wherein A is a pyrrolyl group

optionally having substituent({s), an imidazolyl group

optionally having substituent(s), a pyrazolyl group

optionally having substituent(s), a triazolyl group

(s)
{s)
{s)
optionally having substituent{s), a tetrazolyl group

optionally having substituent(s) or a group represented by

the formula ~-C(O)NHOH, or a salt thereof.

3. The ccmpound of c¢laim 1, wherein Y is a spacer having 2
to 7 atoms and optionally having substituent(s), or a salt

thereof.

4. The compound of claim 1, wherein the group represented

by the formula



substituent(s), (xxiv) a carbanmoyl group optionally
havi ng substituent(s), (xxv) a nono- or
di - al kyl am no-t hi ocar bonyl oxy group, 30 (xxvi) a 5-
to 8-nmenbered non-aromatic heterocyclic group
cont ai ni ng, besides carbon agons, 1 to 4 heteroatons
sel ected froma nitrogen atom a sulfur atom and an
oxygen atom or (xxvii) a 5- to 8-nenbered aromatic
heterosyclic group 293 containing, besides carbon
at/ons to 4 heteroatons selected froma nitrogen
afonﬂga sul fur atom and an oxygen atom a group
represedted by the formula 0O R\ I ~R5 NS
wher&™n R5 and R6 are each (i) a hydrogen atom (ii)
isaahgirogen mroms<E0qd iby Bheyapstyioup, (iv) a
hydr oxy gr oup, (v) anitro group, (vi) a carboxyl
) an al koxycarbonyl group optionally having
15 sgbstituent (s)3 (V|||) an am no group optionally
R st t e ? (ix) an alkyl group optionally
uent(s) (x) an al kenyl group
opti ona ing substituent(s), (xi) an al kynyl
' orFdl | y having substituent(s), 20 (xii) an
aryl™Ngroup optionally having substituent(s), (xiii)
an.yad koxy group optionally having substituent(s),

R** and R are each

(i) a hydrogen atom,

{ii) a halocgen atom,

{(iii) & cyano group,

(iv) an amino group optionally having substituent(s),
(v) an alkyl group optionally having substituent(s), or
(vi) an alkoxy group optionally having substituent({s),

a group represented by the formula

O RBa

N

wherein

R%% and R®® are each

{i) a hydrogen atom,

(ii) an alkyl group optionally having substituent(s),
{1ii1) a cyano group,

(iv}) a halogen atom,

(v) an aryl group optionally having substituenti{s), oOr
(vi) a 5- to 8-membered arcomatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an

oxygen atom, or
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(xiv) an aral kyl oxy group optionally having
substituent(s), (xv) an aryloxy group optionally
havi ng substituent(s), 25 (xvi) a thiol group, (xvii)
an al kylthio group optionally having substituent(s),
(xviii) an aral kylthio groupggptionally having
substituent(s), 30 (xix) a 5- to 8-nenbered aronatic
het erocycl yl -thio 294 group containing, besides

a GHRN Aok dP Wy Heteroahons selected froma
nitrogen atom an oxygen atomand a sulfur atom (xx)
a ndpo- or gigaal kyl carbanoyl -thio group, 5 (xxi) an
al kylsul f on group optionally having substituent(s),

j yl sul fonyl group optionally having

stityent(s), (xxiii) an aral kyl sul fonyl group

//gg;Lona Iy ing 10 substituent(s), (xxiv) a
a
(xxvN"a

oup optionally having substituent(s),
nono- or di-al kyl am no-t hi ocar bonyl oxy group,
(xxvi) a 5- to 8-nmenbered non-aromatic heterocyclic
1@55? %b cont ai ni ng, besides carbon atons, 1 to 4
het®r eat ons sel ected froma nitrogen atom a sul fur

atom and an oxygen atom, or (xxvii) a 5- to.
8- eniset e%llQ%n%g?EphSPEFSW&IliYCY‘ﬁTJMﬁ ot iyt (8) . oF
besi desa €asben §+eas, obtliens 1N6t eLeANQTE: 1AL Selest ed) |

froma nitrogen atom a sulfur atomand an oxygen
Crafomd 16r A egritp represented by the formula 0 R8

5. A compound which is selected from the group consisting
of the fcollowing, or a salt thereof:
4-oxo-5~phenyl-N-{3-[2-(1H-1,2,4-triazol-3~
vloxy)ethoxylbenzyl}~3,4~dihydrothieno[2, 3-d]lpyrimidine-2-
carboxamide,
5-{2-fluorophenvyl)-4-oxo-N-{3-{2-(1H-1,2,4~-triazol-3~-
vioxy)ethoxylbenzyl} -3, 4~dihydrothieno[2,3-dipyrimidine-2-
carboxamide,

5« (2-chlorophenyl) -4d-oxo-N-{3-[2-(1H-1,2,4~triazol-3-
vloxy)ethoxylbenzyl}-3,4-dihydrothieno[2, 3-d]pyrimidine-2-
carboxamide,
5-({3-fluocrcphenyl)-4-oxc-N-{3-[2-(1H-1,2,4-triazol-3-
yvloxy)ethoxylbenzyl}-3,4-dihydrothienco([2,3-d]pyrimidine-2-
carboxamide,

5-{3-methylphenyl) ~4~oxo-N~{3-[2-(1H-1,2,4~-triazoi-3~
vliexy)ethoxylbenzyl}-3,4-dihydrothieno (2, 3~d]lpyrimidine-2-
carboxamide,
5-(3-fluorophenyl)~4-oxo~N~-[(3-{[3-(1H-1,2,4~-triazol-3~-
vioxylipropylloxyiphenyl)methyl]-3,4-dihydrothieno{2, 3-
dlpyrimidine-2-carboxamide, and
5-({2-fluorophenyl)-4-cxo-N-[ (3-{[3-(1H~1,2,4~-triazol-3-
yvloxy)propylloxylphenyl)methyl]-3, 4-dihydrothieno(2, 3~



i

10

20

HNM N R7 wherein 25 R7 and R8 are each (i) a
hydrogen atom (ii) a halogen atom (iii) a cyano
group, 295 (iv) a hydroxy group, (v) a nitro group,
(vi) a carboxyl group, (vii) an al koxycarbonyl group
optionally having 5 substiﬁgfnt(s), (viii) an amno
group optionally having subStituent(s), (ix) an alkyl
group optionally having substituent(s), (x) an
I ] L .Qroup. ional |y having substituent(s), (xi)
d]g)rfigﬂ DLydnlg]e ;b?ocg%%%}f?q%%?ly havi ng substituent(s), 10
(xii) an aryl group optionally having substituent(s),

i) an aryl al Iy having subst
6 gPEot (5) (XN Sn EPRF k9T By oFSubPEat oy

havi n tituent(s), (xv) an aryl oxy group
optio i ng syhstitue 1s (xvi) a thio
group, Eﬁlthio group optionally having
subst iNi ) anAarafkyl/thi o group

Aeply sub i'tu- 20 (xix) a 5- to
8- menbered aronmatic hetgrocyclyl-thio group
containi ng, besides car@pn atons, 1 to 4 heteroatons
sel ected froma nitrogenm atom an oxygen atom and a

wheglefigy at om  (xx) a nono- or di-al kyl carbanoyl -thio

A qgo%pzinc—binding group:;

X is CZ wherein 7 is a hydrogen atom or a halogen atocm,

N;

Y is a spacer having 2 to 10 atoms and optiocnally having

substituent{s); and

a group represented by the formula

is a group represented by the formula

o R4
R3
HN
///I§§
N R?
R1
wherein

RY, Rz, R® and R? are each
i} a hydrogen atom,
ii) a halcgen atom,

1ii} a cyano group,

v) a nitro group,

(

{

{

(iv) a hydroxy group,
(

(vi) a carboxyl group,
{

vii) an alkoxycarbonyl group opticonally having
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25 (xxi) an al kyl sul fonyl group optionally having
substituent(s), (xxii) an arylsul fonyl group
optionally having substituent(s), (xxiii) an
aral kyl sul fonyl group optionally having 30
substituent(s), (xxiv) a cagpanmoyl group optionally
having substituent(s), (xxv) a nono- or
alkylan1no t hi ocar bonyl oxy group, (xxvi) a 5- to
g? I{]bﬂsaronatlc het erocyclic 296 group
con alnlng esi'des carbon atons, 1 to 4 heteroatons
s&Waaneddh%nmfnqngx@@@nogtnnnaalsuhﬁuanat@Wb&%ﬂi%ﬁﬂt(S)r

n_atom xxvi i) - 1 red,ar t
h3¥%So@fbﬁ %}(élou% %?ﬁl% n6e5| esagé%?yﬁéé%
at&nsanldkkehymﬂgﬂém@cm@tlsﬂhemyedahuQQIawmaumnyant\S),

t | f d t
(L0 Pa oo 4 Ryfar b Ragarpnooe g ~opstitddf o,

ylkganbeny|dam r@;}@@@haﬁpbﬁaywow»a@@t |s¢1bwlctuent s),
5-{[3-({[ (4- oxo0-3, 4-di hydroqui nazol in .
yI Fdarforit |ahi e n%%%w) %HEH?P?&W} B@ﬁtléﬁo.se%%lotuen (s)
5-6& 3 (] Gaﬁgmw Q%‘Yc}réuﬁxbéoghg}ﬁ@rlq(w|h%@*€@id n- 2-
yI]carbonyI}an1no hyl ] phenyl } oxy) pént anoi ¢ aci d,
15U YT 45 oxo- 3, 4- dlhydrqu|nazoI|n 2

| Lk o) t(s)
N h@ e BB PBEE S i %i“;%"'p%ﬁsﬁ“.%ifé* :
hyﬂ]tM&@kosﬂqudlhydrqu|nazoI|ne - car boxam de,
N'}ﬁcle-l{{ (8 S HREREP | L8R8 PPELGPP Rt T R pyr i di n-
4 20stituent(s),

| t.hyl 4-
R L e Rt S OV B

gubstituent (s),

——

|hydr0ﬁ§ E Qn %lyc§g§ﬂ%?nlde

(xix) a 5- to B-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an oxXyden
atom and a sulfur atom,

(xx) a mono- or di-alkylicarbamoyl-thio group,

(xxi) an alkylsulfonyl group coptionally having
substituent (s},

(xxii} an arylsulfonyl group optionally having
substituent (s),

(xxiii) an aralkylsulfonyl group optionally having
substituent (),

(xxiv) a carbamoyl group optionally having
substituent (s),

(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, or

(xxvii) a 5- to 8-membered aromatic heterocyclic group



7. A pharmaceutical agent conprising a conpound
represented H N A-1 25 by the fornmula 0 wherein A
is a zinc-binding group; Xis CZ wherein Zis a
hydrogen atom or a halogen atom or N, 30 Yis a
spacer having 2 to 10 atons,ghd optionally having 297
substituent(s); and a group represented by the fornul a
is a group represented by the formula OR4 R3 7 HN/
\gﬁ%%afhf%gyhﬁé§i@esR%arggn R3oard R &y g eagh rdddoms
hydrogen atom (11) a halogen atom 10 (iii) a cyano
grssupsct€d v rem hy drdkyogeouptomng v gudiftyro afrcsumnd an
(Vi carbboxyl group, (vii) an al koxycarbonyl group
o;%’f%yoﬂaw'ea’? ?‘_%/“ R ng 1s substituent(s), (viii) an anino
group apiprersadyedaw nthesubstmtiuent (s), (ix) an al kyl
group optionally having substituent(s), (x) an

al kedyl grqqé optionally having substituent(s), (xi)
kynyl /group optionally having substituent(s),

wherein

R and R® are each

(i} a hydrogen atom,

{ii) a halogen atom,

(1iii) a cyano group,

{(iv) a hydroxy group,

{(v) a nitrc group,

{(vi) a carboxyl group,

(vii) an alkoxycarbonyl group optionally having
substituent (s),

(viii} an amino group optionally having substituent(s),
{(ix) an alkyl group optionally having substituent{s),
{x) an alkenyl group optionally having substituent{s),
{xi} an alkynyl group optionally having substituent(s),
{x11) an aryl group optionally having substituent(s),
(xiii) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent (s),

(xv) an aryloxy group optionally having substituent({s),
(xvi) a thiol group,

(xvii) an alkylthic group optionally having
substituent (s),

(xviii) an aralkylthio group coptionally having
substituent (s),

(xix) a 5- to B-membered aromatic heterccyclyl-thio



20 (xii) an aryl group optionally having
substituent(s), (xiii) an al koxy group optionally
havi ng substituent(s), (xiv) an aral kyl oxy group
optionally having substituent(s), (xv) an aryl oxy
group optionally having subsgjtuent(s), 25 (xvi) a
thiol group, (xvii) an alkylthio group optionally
having substituent(s), 298 (xviii) an aralkylthio
gEQHﬁﬁ a b n (xi%h @ 5- to
8-ne e?é aroﬁ%%?c%ﬁggé?%%y§£§ggﬁ %gé%group

c retta miaigpmsh est dest edr boarmatons Lregen 4 teTheér Gat b
sel.ected from ro atom an oxygen atom and a
s@ U 4 éFi L@fﬁhé ﬁ%%g- or di-al kyl carbanoyl -t hi o
gricuy, ea@mxu) amwﬁiqumyioaybagogupprplgmammy havi ng

subst.i tuent ( LXxxij) an ar ul fon

eIty e atbet] o88RE St ipkdiiiy B
a@mﬂgﬁﬁﬁué@myé)group optional ly having
substltuent(s) (xxiv) a carbanoyl .gro optianal |y
havi¥ig: ’ ﬁgl§m&9ﬁ¥¥ﬁﬁ%¥%)?I?RQVP%ﬁlgﬁﬁgﬁyog aving

dig Al il @and fyoe 4 hj ocar bonyl oxy group, (xxvi) ab-to
8- menber ed non-aromatic heterocyclic

gro
coitzdi dnfi Inge 1 st Hesl wak Benyat swwlopél@“aﬁéﬂ’erb&a%?r%
sel galed froma nitrogen atom a sul fur atom 20 and

an oxygen atom’ or (xxvii) a 5- to 8-nembered aromatic
ruﬁxxxxmuﬂ|Qﬁ{ﬂimmylc@n@gpnpﬁg1Obééu&e§adaﬁﬁbn at ons,

ﬁ%ﬁg%rﬁﬁgﬁgﬁ% selected froma nitrogen atom a
su a

om a oxygen atom
(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,

(xxvi) a 5- to 8-membered non-aromatic heterccyclic
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxXygen atom, or

(xxvii} a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom, or

a group represented by the formula

O RS
/

HN ! N\N
Ay

wherein

R’ and R® are each
{1} a hydrogen atom,
{ii) a halogen atom,

(iii) a cyano group,



25 a group represented by the formula OR6 1 R6 NS
wherein R5 and R6 are each (i) a hydrogen atom 30
(ii) a halogen atom 299 (iii) a cyano group, (iv) a
hydroxy group, (v) a nitro group, (vi) a carboxyl
group, s (vii) an al koxycarbaryl group optionally
having substituent(s), (vili) an am no group
optionally having substituent(s), (ix) an alkyl group

optipnal |y, hayipg syhgtituent (s), (x) an al kenyl
group optionally %aV|ng substituent(s), io (xi) an
al kynhyd group opeibnal |y having substituent(s), (xii)

an.ay Iagégﬁﬁggggi?gghby havi ng substituent(s),

(x11T) an a group“o6ptional Iy havi ng
substil uent xoxyExirbpnan graluky lapdyt agraoluly opevonal |y
haviggt.fggs£kgﬁent(s), Is (xv) an aryl oxy group

oﬁ?fona y Ravi § substituent(s), (xvi) a thiol

gr oepi 1 xah i 3mancabkyphibhicptdroouw lopttizonald ysdhlavt abguent (s),

subst | t uent xviii) an aralkylthio gro )

oDt ohal T y® hav? ng 098 BEBSETEdeN (47 RS S bac BEIgRt (5)
8- nenbes edi e APRL Heolipt epeayelanl It MOrigf aPbstituent (s},
cont ai ni ng, _ besides carbon atons, 1 to 4 heteroatons

sel Bkt e {7 bhYAY hi €F6Y8N ORLGMD S Yo XV ge I at SRP angugnt (5}
sutfdl)al®Miryl group optionally having substituent(s),

(xiii) an alkoxy group optionally having substituent({s),
(xiv) an aralkyloxy group optionally having
substituent (s),

(xv) an aryloxy group optionally having substituent(s),
(xvi} a thiol group,

{(xvii} an alkylthioc group optionally having
substituent{s),

{xviii) an aralkylthioc group optionally having
substituent{s),

{xix) a 5- to 8-membered aromatic heterocyclyl-thio
group ccntaining, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrocgen atom, an oxygen
atom and a sulfur atom,

(xx) a mono- or di~alkylcarbamoyl-thio group,

(xxi) an alkylsulfonyl group optionally having
substituent(s),

(xx1i) an arylsulfonyl group optionally having
substituent (s},

(xxiii) an aralkylisulfonyl group optionally having
substituentis),

(xxiv) a carbamoyl group optionally having
substituenti{s),

{¥xxv) a mono- or di-alkylamino-thiocarbonyloxy group,

{(xxvi) a 5~ to 8-membered non-arcmatic heterocyclic
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25 (xx) a nono- or di-al kyl carbanoyl -thi o group,
(xxi) an al kyl sul fonyl group optionally having
substituent(s), (xxii) an arylsulfonyl group
optionally having substituent(s), 30 (xxiii) an
aral kyl sul fonyl group optiop %%Iy havi ng
substituent(s), (xxiv) a carbanoyl group optionally
having substituent(s), (xxv) a mono- or

dic2l ey 1A 007 4 1 908 DOMULEXY 0E0MP 30, (e )s 8 5-

ered non: ar onat | ¢ heterocyclic group
cdmtaanuatg:emdoessqztl@stear bonnatons trpgeno &4 orhetéergat bmg 2ton
sel%fted fron1a n{trogen atom a sulfur atom and an
oxygen atom dor § ?XXV||) a 5- to 8-nmenbered aromatic
hemeﬁmgmdaCBgr©@p8 @emnbairniing r chesiide $1edarorny @t omsgroup
1to4 het er oat s , sel ect. edfromagltrogier}iatter 2 Bons
sHFUr* it dH a e%\h ©Ox§GER Rt B TSy
r epyiesaidedr bymtheni oroyka 20oRG H Md\z\fdxo ;Romvlmﬁcﬂaiam
R7 and R8 are each (i) a hydrogen atom (ii) a
h& oG at'oefi- 15 (iii) a cyano group, (iv) a hydroxy
pr8kQ¥R4 thw: @ nitro group, (vi) a carboxyl group,
VII) an alkoxycarbonyl group ogtlonally having 20
{ [Saddtli ﬁuéﬂ${g3 dihydroquinazolin-2-

vl)carbonyllaminclmethyl)phenyljoxylacetic acid,
5-{{3~({[{4-0x0-3,4~-dihydroguinazolin~2-
yvl)carbonyl]aminolmethyl)phenyl]oxy}pentancic acid,
5-0{3-[{{{6~ (methyloxy)-4-oxy~-dihydrogquinazolin-2-
vl]carbonyljiamino)methyl]phenylloxy)pentanoic acid,
4-{{3-{{[({4-0%0c-3,4-dihydroguinazolin-2-

yl)carbonyllamino}lmethyl)phenylloxylbutanoic acid,

vlimethyl]-4-oxo-3, d-dihydroguinazoline-2-carboxamide, and

N-

{

]

{

)

N-[(2-{[(5-methylisoxazol-3-yl)methyl]loxylpyridin-4-

)
[(2-{{(3,5~dimethylisoxazol-4~-yl)methylloxylpyridin-4-
1)

methyl]-4-oxo-3, 4-dihydroquinazoline-2-carboxamide are
excluded,

or a salt thereof.
7. A pharmaceutical agent comprising a compound represented

)T\

=

Z T

A—Y

by the formula O

wherein

A is a zinc-binding group:;

¥ is CZ wherein Z is a hydrogen atom or a halogen atom, or
N7

Y is a spacer having 2 to 10 atoms and optionally having
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(viii) an amno group optionally having
substituent(s), (ix) an alkyl group optionally having
substituent(s), (x) an al kenyl group optionally
havi ng substituent(s), (xi) an alkynyl group
optional 'y having substituentf¢s), 25 (xii) an aryl
group optionally having substituent(s), (xiii) an
al koxy group optionally having substituent(s), (XxivV)

Suggta[ lLky!@xy. gr.Qup optionally having substituent(s),

? an aryl oxy group optionally having
a SmbgplK@@ﬁﬁ@ﬁmt64>ﬂﬁ)tQﬁthtmugaoup (xvii) an
io group optionally having substituent(s), s

nt(s), (xix) a 5- to 8-nenbered aromatic
et erocyclyl-thio group containing, besides carbon
s 1 to 4 heteroatons selected froma nitrogen
isabo@roan ®ergeikerkledatiom and acsulifar atom (xx) a
nmono- or di ; alkylcarbannyl-thlo group, (xxi) an
aIkﬂDsqué% group optionally having substituent(s),
[ éonyl. group optionally having 15
xxiii) an aral kyl sul fonyl group
] ing substituent(s), (xxiv) a carbanoyl
group op al | y having substituent(a), 20 (xxv) a
e eibky | am no-t hi ocar bonyl oxy group, (xxvi)
a 5- d non-aromati c heterocyclic group
cont ai ni ng, 1besi des carbon atons, 1 to 4 heteroatons
sel ect ed oma nitrogen atom a sulfur atom and an

oxwgereat om or

RY, Rz, R® and R® are each
i} a hydrogen atom,
11) a halogen atom,
iil) a cyano group,
iv) a hydroxy group,
(v} a nitroc group,
{(vi) a carboxyl group,
(vii} an alkoxycarbonyl group optionally having
substituent (s},

(viii} an amino group opticnally having substituent (s},
(ix} an alkyl group optionally having substituent(s),
(x) an alkenyl group optionally having substituent(s),
{xi) an alkynyl group optionally having substituent(s),
{xii) an aryl group optionally having substituent (s},
(xiii) an alkoxy group optionally having substituent(s;,
{(xiv} an aralkyloxy group opticnally having
substituent (s),
(xv) an aryloxy group optionally having substituent(s),
(xvi) a thiol group,
(xvii) an alkylithioc group optionally having

substituent (s),
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25 (xxvii) a 5- to 8-menbered aromatic heterocyclic
group containing, besides carbon atons, 1 to 4

het eroatons selected froma nitrogen atom a sulfur
atom and an oxygen atom provided that 30

{I3-({[ (4-oxo0-3, 4-di hydr oquf A&zol i n- 2-

yl ) car bonyl ] am no} net hyl ) phenyl ] oxy}aceti c acid,

5-{[ 3-({] (4- oxo- 3, 4-di hydr oqui nazol i n- 2-

y1 aroonya T} o b vkt Ry ) BRERYI PoXyFiertiandiay dy d,
S-ddb3sd (s pet hyl oxy) - 4- oxy- di hydr oqui nazol i n-2 302
yl ] car bonyl } am no) net hyl ] phenyl } oxy) pent anoi ¢ aci d,
4-PTRN{F (%= ox®- B medh dyed oguPRaLels megerocyclyl-thio
ykﬁgﬁ{ 4 e vl 0i-C id,

N (2‘??%556 rré;{yr‘%}?% Tyl pene g%;’kﬁg’?hfﬁ%‘é@} oy B4 s
y Rerest A fods oxol S dedi hydrnoguinnazelgieme s2-coar Box ard deen

a 1

|\Lrg’[q:(°i[E 15, 5-Hi vethyT T ¥8%azol - 4-yI ) met hyl ] oxy} pyri di n-

4-(xx%) a mono- or di-alkylcarbamoyl-thic group,

yl ) methyl ]-4-0x0-3, 4-di hydr oqui nazal i ne- 2- car boxam de
R e B T i 1 S RETB Pt e e g R

t kereofituekd: 8 ) The pharnaceutical agent of claim?7,

which is a matrix netalloproteinase inhibitor. 9. The

pH&rTede /T Y bifeht oy L cF 8P HP8 OPMer éild 1t He Hetd i x

15 umetaldaprotej hase is a matrix netal | oprotei nase- 13

(MW-13). 10. The pharmaceutical agent of claim 7,

WHEEH 19 & aajentky kel E ey pr ephyparics: iom aldeatimentn of

ost.eearithfdid s or rheumatoid arthritis. 20 11. Use of

a conmpound represented by the formula HNB AY
(xxiv}) a carbamoyl group optiocnally having

substituent (s},
{xxv) a mono- or di~alkylamino-thioccarbonyloxy group,
(xxvi) a 5- to B-membered non-aromatic heterccyclic

group ccntaining, besides carbon atoms, 1 to 4

hetercatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, or

(xxvii) a 5- to 8-membered aromatic heterocyclic group

containing, besides carbon atoms, 1 toe 4 heterocatoms
selected from a nitrogen atom, a sulfur atom and an

oxvygen atom,

a group represented by the formula

wherein
R® and R® are each
(1} a hydrogen atom,

{ii) & halogen atom,
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O wherein Ais a zinc-binding group; 25 Xis CZ
wherein Z is a hydrogen atomor a hal ogen atom or N
Y is a spacer having 2 to 10 atons and optionally
having substituent(s); and a group represented by the
formula 303 is a group repeesented by the formula O
R&A R3B3 HN/ NR2Z R wherein s Rl, R2, R3 and R4 are
each (i) a hydrogen atom (ii) a halogen atom (iii)
a {dyano grogmoe qiragpa hydroxy group, 10 (v) a nitro
group, (vi) a carboxyl group, (vii) an al koxycarbonyl
gﬁdﬁﬁ optHioHal 1Y %5%?%9 substituent(s), (viii) an

anivno group-Opdiena) |y having substituent(s), 15 (ix)
an al kyl group optionally having substituent(s), (x)
an Vdl 'k éhyfe T otipt optPoRal |y havi ng substituent(s),

(Xi)iian A kynydx @& HB-APY T gRABMLY AN 11y having
substituent(s), ~(xii) an aryl group optionally having
subEs tijemys)s) » (xiii) an al koxy group optionally
TN UL 2B XL 80 Wl 0B P (o)
(ix) an alkyl group optionally having substituent{s),
(x) an alkenyl group opticonally having substituent(s),
(xi) an alkynyl group optionally having substituent(s),
(xii) an aryl group opticnally having substituent(s),
(xiii) an alkoxy group optionally having substituent (s},
(xiv) an aralkyloxy group opticnally having
substituent(s),
(xv) an aryloxy group optionally having substituent (s},
(xvi) a thicl group,
(xvii) an alkylthio group optionally having
substituent(s),
(xviii} an aralkylthio group optionally having
substituent (s},
(xix) a 5- to 8-membered aromatic hetercocyciyl-thio
group contailning, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an OXygen
atem and a sulfur atom,
{xx) a mono~ or di~alkylcarbamoyl-thio group,
{xxi) an alkylsulfonyl group optionally having
substituent{s),
(xxii) an arylsulfonyl group optionally having
substituent {(s),
(xx1ii) an aralkylsulfonyl group optionally having
substituent (s},
(xxiv} a carbamoyl group coptionally having
substituent {(s),

(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
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25

(xv) an aryloxy group optionally having
substituent(s), (xvi) a thiol group, (xvii) an
al kylthio group optionally having 25 substituent(s),
(xviii) an aral kylthio group optionally having
substituent(s), 304 (xix) &a0B- to 8-nenbered aromatic
het erocyclyl -thio group containing, besides carbon
atons, 1 to 4 heteroatons selected froma nitrogen
atlemvian @xygere Gtoambaded sohf-arcatdme fqigbedoayclic
- or_di.- ar |- thi roup, .. (xxi), an
al ylgﬁf¥%%§$i%¥%%b %%E?éﬁgl 9%ﬁ%€i%gﬁm§Ubétffﬁé%t(s),
(Obdtidrcat @y | sel fohyl Grompaoptiianaldry sHawi ng sulfur atom
sugﬁiituent%s%ﬁ i 0 éxxiii) an aral kyl sul fonyl group
optiordl 1Y WaVi ng-“Sub8fituent (s), (xxiv) a carbanoy
gr{ey iopt i on&t | yo havinB@b e subs birbr@mti(cs )he Hewdl) y @L I®NProup
or di-al kyl am no-thi ocarbonyl oxy group, 1is (xxvi) a
5-CAG 38-ThEbre r 84S hORS aF8ARP c 2fhe@FErody i ¢ }geffo%b‘gatoms
ceRlialdidyy, r.besi desicarhen atons, al sho dir hater oatons,
sel ected froma nitrogen atom a sulfur atom and an
OXYYEIF atB™ oro¥ xxvii) a 5- to 8-nmenbered aronmatic
BeLELOGLEHeG GIQUP 120 cONkZLpL g, besides carbon
atons, 1'to 4 heterocatons selected froma nitrogen
a sul fureatom and an oxygen atom a group
by "'the formula 0 R6 1 SRS N

ato
repr gsent ed

wherein

R’ and R® are each

(i) a hydrogen atom,

(ii) a halogen atom,

(iii} a cyano group,

(iv) a hydroxy group,

{v} a nitro group,

{(vi)} & carboxyl group,

{vii) an alkoxycarbonyl group optionally having
substituent (s},

(viii}) an amino group optionally having substituent (s),
(1x) an alkyl group optionally having substituent(s),
{x} an alkenyl group optionally having substituent(s),
(x1) an alkynyl group opticnally having substituent (s},
(xil) an aryl group optionally having substituent(sj),
(xiii) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having

substituent (s},
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25 wherein R5 and R6 are each (i) a hydrogen atom
(ii) a halogen atom (iii) a cyano group, 30 (iv) a
hydroxy group, 305 (v) a nitro group, (vi) a carboxyl
group, (vii) an al koxycarbonyl group optionally having
substituent(s), s (viii) an3am no group optionally
havi ng substituent(s), (ix) an alkyl group optionally
havi ng substituent(s), (x) an al kenyl group
optionatt ya havornyg gubspi boenbhs),ly (ev)iran alkyniytuent (s),
ar -opti.gnally having substituent(s), (xii) an aryl
gr@ﬁgL%ﬁ%ﬁgﬁﬁ #ygﬁgang substituent(s), 10 (xiii) an
al koxiyi jgraupa Opyionabl yrbavi bgtswhstituendivis)g (Xi v)
an_ar al kyl ox roup optionally having substituent(s),
(3H %ﬂfgﬁﬁmgig}group optional Iy having
supstitiendd SiralkyVihia Hhiooh @RURNaDS | wa’&j)n?n
a;%ylthjo group optionally having substituent(s),
(XHT99* Gk & kyl thio group optionally having
SURSit UBTE(SYo §XhXhvBred bR oRaTBRDeA8L A OBy L thio
heterocyclyl-thio 20 group containing, besi'des carbon
atTHAIP ICQ- &N hey er baBdAS Ssekadrad aftaora a hite ofen
atQm fqﬁb gen. 1 aLopyan ul f.ur m ) Nno-
or di-a y car%%nn%fg?hrgogr%u%}%ﬁégﬁﬁ %#gﬁﬁ #h BkYgen
aldodrsrfony | sgkdup epbinenal | y having 2s
suhstii tue ), (xxii).an.arylsul fgonyl .grou
oﬁ?ﬁ%néi?&aﬁgvi%g g4 %l%ylca %amofij%hf% gf%up,

(xxi) an alkylsulfonyl group optionally having

substituent (s),

(xx1i) an arylsulfonyl group optionally having
substituent (s},

(xxiii) an aralkylsulfonyl group opticnally having
substituent (s),

(xxiv) a carbamoyl group optionally having
substituent (s),

{xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
(x%xvi) a 5~ to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4

heteroatoms selected from a nitrogen atom, a sulfur atom

and an oxygen atom, or
{xxvii} a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom,
provided that
{[3-({[(4-0ox0~3,4-dihydroguinazolin-2-
yvl)carbonyllamino}methyl)phenylloxylacetic acid,
5-{[3-{{{(d~-o%0~-3, 4-dihydroguinazolin-2-
yl)carbonyllamino}methyl)phenylloxylpentanoic acid,
S={{3-[({{6- (methyloxy)-4d-oxy-dihydroguinazolin-2-
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substituent(s), (xxiii) an aral kyl sul fonyl group
optionally having substituent(s), 30 (xxiv) a

car banoyl group optionally having substituent(s),
(xxv) a nono- or di-al kylam no-thiocarbonyl oxy group,
(xxvi) a 5- to 8-nmenbered nomaromati c heterocyclic
group containing, besides carbon atons, 1 to 4 306
het er oat ons sel ected froma nitrogen atom a sul fur

vatjoariand, Bfeexygene 8homy pﬂénsf wxly) rerfraddic acid,
8- nenbe{ed aromati ¢ heterocyc group contai ni ng,
Idslies Eﬁ%b%ﬁoaﬁoﬁsdlﬁY@éoﬁuﬁgﬁépédﬂbﬁ% s sel ected

yﬁr@ﬁf%éﬂﬁfpgﬁﬂné @ch?l??h%ﬁ%l@%%@‘%M%éHb;@X%Qﬁ@
a on1 or a group represente thé formula p

[ (2N [ Rr-mewiey biaozozRl - analmsweawefléa@w}qyz)l@m 4-
yHXQ&QQSH_aR§W&X%K§'Z alg d?%%ﬂl%%%ﬁyldé'%)c§&68§ﬁwlde and

df oxy gr oup, ro group,

NCMi )2 - F?Tb?x@im@thyb;séxazblan &ﬂhmﬁﬂhyﬂﬂnxy}gynu@ln 4-
a avi n I t.uent
QI Fopt GhaT TS hegt for b CHHt B RELeyie 220 R aRi de axe

e&b&ﬁdéﬂoup optionally having substituent(s), (x) an

al kenyl roup optional | havi ng substituent (s
or a gg é’thé&egf or ayprodru% thereof. (s),

8. The pharmaceutical agent of claim 7, which is a matrix

metalloproteinase inhibitor.

9. The pharmaceutical agent of claim 8, wherein the matrix

metalloproteinase i1g a matrix metalloproteinase-13 (MMP-13) .

10. The pharmaceutical agent of c¢laim 7, which is an agent
for the prophylaxis or treatment of ostecarthritis oxr

rheumatoid arthritis,

11. Use of a compound represented by the formula

N
A———Y)T = H

)

wherein

A is a zinc-binding group;

X is CZ wherxein Z is a hydrogen atom or a halogen atom, or
N;

Y is a spacer having 2 to 10 atoms and optionally having
substituent {(s); and

a group represented by the formula
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(xi) an al kynyl group optionally having
substituent(s), (xii) an aryl group optionally having
substituent(s), (xiii) an alkoxy group optionally
havi ng substituent(s), 25 (xiv) an aral kyl oxy group
optionally having substituenfyks), (xv) an aryl oxy
group optionally having substituent(s), (xvi) athio
group, 307 (xvii) an alkylthio group optionally
havi_ag ubstituent(s), (xviii) an aral kylthio group
optd onal I'y having substituent(s), s (xix) a 5- to
aromati c heterocyclyl-thio group
eont.ai ni g, besi des carbon atonms, 1 to 4 heteroatons
d froma nitrogen atom an oxygen atom and a
isulef yratpmefrxdeatednby bhedifoakkyllacar bamoyl -t hi o
¥xi) an al kyl sul fonyl group optionally
: tltuent(s) (xxii) an arylsul fonyl group
optiopal ly asubstituent(s), (xxiii) an
foup optionally having 1is
(xxiv) a carbanoyl group optionally
uent(s), (xxv) a nono- or

- &g %garbonyloxy group, (xxvi) a 5- to
8- ne ered on-aromati c heterocyclic 20 group
cont ai ni ng,lesi des carbon atons, 1 to 4 heteroatons
sel ect ed fr%n1a nitrogen atom a sulfur atom and an
oxy@Eﬂr@inn] or (xxvii) a 5- to 8-nmenbered aromatic
het % qup« contalnhng, besi des carbon atons,
1t 4 ét r oAt ong sefected from a nitrogen atom
a s X ux }ayﬁmagad amom,

{ii) a halogen atom,

{iii) a cyano group,

{iv) a hydroxy group,

(v} a nitro group,

(vi) a carboxyl group,

(vii}) an alkoxycarbonyl group optionally having
substituent(s),

(viii) an amino group opticnally having substituent(s),
(ix) an alkyl group optionally having substituent({s),
() an alkenyl group optionally having substituent(s),
(xi) an alkynyl group optionally having substituent(s),
(xii) an aryl group optionally having substituent(s),
(xiii) an alkoxy group optionally having substituent(s),
(xiv) an aralkyloxy group optionally having
substituent (&),

{xv) an aryloxy group optionally having substituent (s},
{xvi) a thiol group,

(xvii) an alkylthic group optionally having
substituent(g),

(xviii) an aralkylthio group optionally having

substituent (g),



oxygen atom provided that

{[3-({[ (4-oxo0-3, 4-di hydr oqui nazol i n- 2-

yl ) car bonyl ] am no} et hyl ) phenyl ] oxy}acetic acid, 30

5-{[ 3- ({[ (4- oxo- 3, 4-di hydr oqui nazol i n- 2-

yl ) car bonyl ] am no} et hyl ) phenyls] oxy} pent anoi ¢ aci d,
5-({3-[ ({[ 6- (net hyl oxy) - 4- oxy- di hydr oqui nazol i n- 2-

yl ] car bonyl } am no) et hyl ] phenyl } oxy) pent anoi ¢ aci d,

4- { [Br£{ [ £450x003 34meinByaicar W mazl i -1 898 cyclyl-thio
yl ) car bonyl ] am no} net hyl ) phenyl ] oxy} but anoi ¢ aci d,

N [922¥P (5oHERAPE PEox 826135y 19FRRNY 13 0% Y3 pyt i 8P n%4-
ZLQM@EQyéitémgxgé§eét@6h$4%ﬁﬂ% Nazolddi8s 25 €k boxaNbdegen
N- [§Req[ €8¢ 5adEHRERY| R§exazol - 4-yl ) met hyl ] oxy} pyri di n-

4 s - -

yl){n:%}tq)hyc—fl]r-ﬂ ?8xo9§,2}dﬁ%§gﬁggﬁqﬁgﬁ%%r&2596%¥%%§énide

ar e(xxekcl aded] kpl salfaht 1t keregf ,omori anprbdrivgving
thereof,.for the production of a matrix

met Aty opt btethagé” i nhi bit or .

(xx11i) an arylsulfonyl group optionally having

n

substituent (g),
10 {xxiii) an aralkylisulfonyl group optiocnally having
substituent{g),
(xxiv) a carbamoyl group optionally having
substituent (),
(xxv) a mono- or di-alkylamino-thiocarbonyloxy group,
15 {xxvi}) a 5- to 8-membered non-aromatic heterccyclic
group containing, begides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, oOr
(xxvii) & 5- to 8-membered aromatic heterccyclic group
20 containing, bkesgides carbon atoms, 1 to 4 hetercatoms
seiected from a nitrogen atom, a sulfur atom and an
oxXygen atom,

a group represented by the formula

25 wherein
R’ and R® are each
(1) a hydrogen atom,
(ii} a halogen atom,
(iii) a cyanc group,

30 {iv) a hydroxy group,
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(v} a nitro group,

{vi) a carboxyl group,

(vii) an alkoxycarbeonyl group optionally having
gsubstituent (s),

(viii) an aminc group optionally having substituent (s),
(ix) an alkyl group optionally having substituent(s),
(x} an alkenyl group opticonally having substituent (g),
{xi) an alkynyl group optioconally having substituent (s),
(x1i) an aryl group optionally having substituent (s},
(xiii) an alkoxy group optiocnally having substituent(s),
(xiv) an aralkyloxy group optionally having
gubstituent{s),

{xv) an aryloxy group optionally having substituent (s),
(xvi) a thiol group,

(xvii) an alkylthio group optionally having
substituent (s},

(xviii) an aralkylthio group opticnally having
subsgstituent (s),

{(xix) a 5- to 8-membered aromatic heterocyclyl-thio
group containing; begides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom,

(xx) a mono- or di-alkylcarbamoyl-thio group,

{xxi) an alkylsulfonyl group optionally having
substituent (s),

(xxii) an arylsulfonyl group opticonally having
substituent (s),

{xxiii) an aralkylsulfonyl group opticnally having
substituent (s},

(xxiv) a carbamoyl group optionally having
substituent (s),

(xxv) a mono- or di-alkylamino-thiccarbonyloxy group,
{xxvi) a 5- to 8-membered non-aromatic heterocyclic

group containing, besides carbon atoms, 1 to 4
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heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, or

{(xxvii) a 5- to 8-membered aromatic heterocyclic group
containing, besides carbon atoms, 1 to 4 hetercatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom, or

a group represented by the formula

O R8

wherein

R’ and R® are each
i} a hydrcgen atom,
ii) a halogen atom,

iii) a cyano group,

v) a nitro group,
vi) a carboxyl group,

(
(
(
(iv) a hydroxy group,
(
(
(vii) an alkoxycarbonyl group opticnally having
substituent (g),
viii) an amino group cpticnally having substituent (s),
ix) an alkyl group optionally having substituent (s),

x) an alkenyl group optionally having substituent (s},

(
(
(
{xi) an alkynyl group optionally having substituent(s),
(xii) an aryl group optionally having substituent (s},
{(x1ii) an alkoxy group optionally having substituent{s),
(xiv) an aralkyloxy group optionally having
substituent (s),

(xv) an aryloxy group optionally having substituent(s),

(xvi) a thiol group,
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{xvii) an alkylthio group optionally having
gubstituent (s),
{xviii) an aralkylthio group optionally having
substituent (g},
(xix) a 5- to 8-membered aromatic heterocyclyl-thio
group containing, besides carbon atoms, 1 to 4
hetercatoms selected from a nitrogen atom, an oxXyden
atom and a sulfur atom,
(x%} a mono- or di-alkylcarbamoyl-thio group,
(xxi) an alkylsulfonyl group optionally having
substituent (g),
(xxii) an arylsulfonyl group optionally having
substituent (g},
(xx1ii) an aralkylsulfonyl group optionally having
substituent (s),
(xxiv) a carbamoyl group opticnally having
substituent{s),
(xxv) a monc- or di-alkylamino-thiocarbonyloxy group,
(xxvi) a 5- to 8-membered non-aromatic heterccyclic
group containing, besides carbon atoms, 1 to 4
heteroatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom, oOr
(xxvii) a 5- to 8-membered arcmatic heterccyclic group
containing, besides carbon atoms, 1 to 4 heteroatoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom,
provided that
{[3-({[(4-0%0-3,4-dihydroguinazolin-2-
v1) carbonyl]lamino}methyl) phenyl]loxy}acetic acid,
5-{[3-({[(4-0%0-3,4-dihydrogquinazolin-2-
v1l)carbonyl]lamino}methyl)phenyl] oxy}pentanoic acid,
5- ({3-[({[6-{methyloxy)-4-oxy~dihydrogquinazolin-2-
vl] carbonyl }amino)methyl]phenyl }oxy) pentanoic acid,
4-{(3-({{{4-ox0-3,4-dihydroquinazolin-2-
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yl)carbonyl}amino}methyl)phenyl}oxy}butanoic acid,
N-[(2-{[(5-methylisoxazol-3-yl)methyl]oxy|pyridin-4-
yvlimethyl]l-4-0oxo-3,4-dihydroguinazoline-2-carboxamide, and
N-f{2-{[(3,5-dimethylisoxazol-4-yl)methylloxy}pyridin-4-
vlimethyl]-4-0x0-3,4-dihydroquinazoline-2-carboxamide are
excluded,

or a salt thereof, or a prodrug therecf, for the production

of a matrix metalloproteinase inhibitor.
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