1 DESCRI PTION PIPERI DI NE DERI VATI VE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to a piperidine derivative and salt and hydrate thereof
that are pharmaceutically acceptable, which are useful as pharnaceuti cal
conpositions, particularly active ingr edients such as antihistanines. 10
BACKGROUND ART [0002] Hi stam nes are representative chem cal nediators that
induce allergic reactions, and the histam nes are released fromcells such
as mast cells and basophils when i:égséigce@ ihat are causative of allergy
are 15 entered into the body. The tam nes are bound to a

hi stam ne type 1 receptor (H receptor) protein to exhibit pharnmacol ogi cal
actions such as hypotension, vascul ar hyperperneability, constriction of
snooth nuscl es, vasodil atation, or glandul ar hypersecretion, and invol ved
in the manifesttAPEREDENE;DERIYATIVECt i ons and i nfl ammations. As descri bed
above, 20 histam nes are related to various di seases of human, and the
allergic diseases and inflammations can be prevented or cured by
controlling their actions. Agents for controlling histam ne rel ease and
agents for inhi ﬁﬁiﬂbﬂ_ctﬂe_l’dﬁg&ng of histamines with receptors

(anti hi stam nes) are nunerously commercially available, and the agents are
used in di §8@@Hs sudFhegzresmtimanttonaiel des tonmpipatidiregdarivativaiandsaltpod! i nosi s,
urticaria, and atopic 2 dermatitis. [0003] However, antihistam nes that are
convent i onal | y hkydrate theteiolfithat ase phaumatesticaly scatptabié,exhichsue hsefsl sedat i ve
action, drowsiness, dizziness, and nalaise, based on the actions on the
central nervousplarataeautieal@odippsitions, particularly active ingredients such as

antihistamines.
10
BACKGROUND ART

[0002] Histamines are representative chemical mediators that induce
allergic reactions, and the histamines are released from cells such as mast
cells and basophils when substances that are causative of allergy are

15 entered into the body. The released histamines are bound to a histamine
type 1 receptor (H1 receptor) protein to exhibit pharmacological actions
such as hypotension, vascular hyperpermeability, constriction of smooth
muscles, vasodilatation, or glandular hypersecretion, and involved in the
manifestation of allergic reactions and inflammations. As described above,

20 histamines are related to various diseases of human, and the allergic
diseases and inflammations can be prevented or cured by controlling their
actions. Agents for controlling histamine release and agents for inhibiting
the binding of histamines with receptors (antihistamines) are numerously
commercially available, and the agents are used in diseases such as

25 bronchial asthma, allergic rhinitis, pollinosis, urticaria, and atopic



5 nmout h, mucosal dryness, and visual inpairnent, based on the anti-
cholinergic actions; therefore, there are sone limtations of use such as
prohi bition of taking antihistam nes before driving autonobiles, which in
turn cause inconvenience in use. For these reasons, antihistam nes which
are free fromsuch problens and have excellent effects are in demand from 10
the patients and the nedical sites. The present inventors have found a

pi peri di ne derivative, of the present invention having smaller side effects
of the central def@RafBiss system and potent antihistam ne action. [0004]

Pi peridine derivatives having a thiabenzo azul ene backbone are_ _disclosed in
Pat ent Publ[0883] ons Howeversanthistagnings diat arfoeanvientionally knewaiexbitited i n
Patent Publications 1 to 7 are conpounds that are different fromthe
conpound of t hesgmeusadesifadvside effactsisuch hasedativie astioR dewesimss; dizzinkss,

foll owi ng general fornmula (1) are a hydrogen. In addition, Patent

Publ i cation 8 damdtimdase,dasedrpo el actimseorRiheicentrabnéwbleaysigmeend dey

formula (1) is an al kyl which nay be substituted by an acyl or a hydroxy, 20
and RR is a hydmogtiy mucasat tiymess)endRaswehimpairhiengthased of thoadtd- di scl ose
conpounds where R is a hydrogen, and R2 is a hal ogen, an alkyl, or an

al koxy in the fohdlawirgig ageioas;thefefore,tieré hje sdtevivdtatiofatof ke Pudt acati on 8
di scl oses that the conpound has sedative action, and Patent Publication 9
di scl oses that prohibipiourd thlingantiagwarnitics befartideiving autopiaisles, whith’in

cat al epsy, and suppressive actions for abnormal drop in body tenperature 3
and trenors, reaggchiseeintonVvéhidtlet iniwye, Ropehaserpavmdsandilsistantiees whidRat ent
Publications 10 to 13 are described to possess anti hi stam ne action, but do

not di scl ose onafelfecafiBhi QickproBledis AlEhdtedexcRilERCe Fe® atdia dedidridfromer vous
system such as drowsiness, which is a side reaction of conventional 5

oL e, (SR B ORIEMICR ks Ihcrceatin fagbpe ity a2
second generati gipefilidd i AivR®f the prctedt MREARSn heving ShPATRE KRIE AR s5€ On
the central nervous system and potent antihistamine action.
[0004] Piperidine derivatives having a thiabenzo azulene backbone are
disclosed in Patent Publications 1 to 13, among which those that are
15 disclosed in Patent Publications 1 to 7 are compounds that are different
from the compound of the present invention, in that both of R; and R, in
the following general formula (I) are a hydrogen. In addition, Patent
Publication 8 discloses a compound where R, in the following general
formula (I) is an alkyl which may be substituted by an acyl or a hydroxy,
20 and R, is a hydrogen or a chlorine. Patent Publications 9 to 13 disclose
compounds where R; is a hydrogen, and R, is a halogen, an alkyl, or an
alkoxy in the following general formula (I). However, Patent Publication
8 discloses that the compound has sedative action, and Patent Publication

9 discloses that a compound has antagonistic actions for ptosis and

25 catalepsy, and suppressive actions for abnormal drop in body temperature



the side reactions that induced drowsi ness. As described above, no reports
have been so far nmade on pi peridine derivatives having a thiabenzo 10

azul ene backbone having snaller side effects on the central nervous system
and potent antihistam ne actions as in t3he conpounds of the present
invention. [0005] Patent Publication 1: Japanese Patent Lai d-Open No.

Hei - 3- 294277 Patent Publication 2: Japanese Unexam ned Patent Publication
No. 15 2001-519789 Patent Publication 3: Japanese Unexam ned Patent

Publ i cati on No.andHeem6rs; ddsj@2tiPeyedh aBdition; #id compounkspdiseosedat Batent

Lai d- Open No. Hei-1-104069 Patent Publication 5: Japanese Patent Lai d-Open

No. Sho-57-7767Bublifatidas ¢0tto RGhire dasdribedto pbapeas aatihistanineesttibas buttdo
Publication No. Sho-57-60351 Patent Publication 7: Japanese Unexam ned

Pat ent Publ i cat agtrdidélose bl thedarhhdabioRaneht skehiffestd opthSeeniapaspsamsPat ent
Lai d- Open No. Sho-49-69677 25 Patent Publication 9: Japanese Patent

Lai d- Open No. Shgtdm-sut@28ArdwsiRbERVhiCH Y b SRiei refictidh of@aeatendxam ned
Patent Publicati'on No. Sho-52-17030 Patent Publication 11: Japanese

Examged Pat entaiititibthfifthdsOBs MPthe Snd3BT4Ahe phakRNinveHib C Fot eXarkple,
Japanese Patent Lai d-Open No. Sho-48-81869 Patent Publication 13: French

Patent No. 1,43jf, tfh]i?en%%%%lﬁ&l%dwﬁ)dtéh@%l@'u%’%hE%@déﬁ 1R8Ed 26%aVED BY
THE | NVENTI ON 10 [ 0006] An object of the present invention s to provide a

gg?;gﬁgeg%fg' sdcBHR @hé fafiBn i fhisEARIne RS &'matéd G0 BelrEfatkddufdfusesst ' al
the side reactions that induced drowsiness. As described above, no reports
have been so far made on piperidine derivatives having a thiabenzo
10 azulene backbone having smaller side effects on the central nervous
system and potent antihistamine actions as in the compounds of the present
invention.
[0005] Patent Publication 1: Japanese Patent Laid-Open No. Hei-3-294277
Patent Publication 2: Japanese Unexamined Patent Publication No.
15 2001-519789
Patent Publication 3: Japanese Unexamined Patent Publication No.
Hei-6-504992
Patent Publication 4: Japanese Patent Laid-Open No. Hei-1-104069
Patent Publication 5: Japanese Patent Laid-Open No. Sho-57-77673
20 Patent Publication 6: Japanese Examined Patent Publication No.
Sho-57-60351
Patent Publication 7: Japanese Unexamined Patent Publication No.
Hei-3-504855
Patent Publication 8: Japanese Patent Laid-Open No. Sho-49-69677

25 Patent Publication 9: Japanese Patent Laid-Open No. Sho-51-110572



such as drowsi ness, and excellent action, particularly a useful conpound as
an active ingredient such as an antihistam ne. 15 MEANS TO SOLVE THE
PROBLEMS [ 0007] As a result of intensive studies on antihistam ne conpounds
having the characteristics nmentioned aldove, the present inventors have
found that a piperidine derivative represented by the structural fornula
(I') given belowis a conpound useful as a nedi canent that has excellent 20
anti histam ne action and alleviates side effects in the central nervous
system such as dr oRatend¢ Paiblichidomd @skapanecse/Examimed Batensdublisatibr Naed

t hereby. EFFECTS OF THE | NVENTI ON 25 [0008] The pi peridine derivative of the
present inventiBdmoHasl30excell ent 5 antagonistic action for histam ne
receptors and shows |ow brain transfer even in a cerebral receptor binding
test where a nouse iPatart®ubicatiomil bi Fpanest Bkarhined P atemtRubtitatiamdNo.
consequently exhibits an effect of alleviating side effects in the central
nervous syst em SkoxSB-8984dr owsi ness. 5 Therefore, the piperidine derivative
has properties desired for active ingredients of pharmaceutical

conposi tions such aPagdiitiPubdicaniomes; JapadesesPatbntdhdid-Op&i No. SBEIB-81X%9 FOR
CARRYI NG QUT THE | NVENTI ON 10 [0009] The present invention relates to a

pi peridine derivati teraPhbdiehtio®nd: Findh Fagert Ny 60437082 are
pharmaceutically acceptabl e, wherein the piperidine derivative is
represented by the follow ng general formula (1): AB- RZ1 YR N(I)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

10 [0006] An object of the present invention is to provide a pharmaceutical
composition that has smaller side effects in the central nervous system,
such as drowsiness, and excellent action, particularly a useful compound

as an active ingredient such as an antihistamine.

15 MEANS TO SOLVE THE PROBLEMS

[0007] As a result of intensive studies on antihistamine compounds having
the characteristics mentioned above, the present inventors have found that
a piperidine derivative represented by the structural formula (I) given
below is a compound useful as a medicament that has excellent
20 antihistamine action and alleviates side effects in the central nervous
system, such as drowsiness. The present invention has been perfected

thereby.

EFFECTS OF THE INVENTION

25 [0008] The piperidine derivative of the present invention has an excellent



R3 15 wherein Rl stands for a hydrogen or a substituent selected fromthe
followng (a) to U: (a) a halogen, (b) a cyano, (c) acrylic acid

(i ncluding an al kyl ester and a hydroxyal kyl am de), 20 (d) a ureido, (e) an
al kenyl, 6 (f) an am noal kyl which may e substituted with an al kyl car bonyl
or an am nocarbonyl, (g) a carbonylal kyl substituted with a hydroxy, an

al koxy or a hydroxyal kylam no, 5 (h) a carbonyl substituted with a hydroxy,
a norpholino, an al koxy, a hydroxyal kyl am noal koxy or
cycl ohexyl oxycatifegynistig actox §or higiainine meptms'laadisg@ws Iw thiraintteansigrt h an

al kyl or an al koxy, (j) an am nocarbonyl which may be substituted wth one
or two substi t et m sedrebraddedepton indiagi test, wherhyadnonuse isaorally koxy, an 10

al kenyl, and an al kyl (which nmay be substituted with a hal ogen, a thiol, a
pi peridi no, an admimstesd withaky compoahdendoamiseqydnt] yaexhibits aweffedtafyl , or
one or two hydroxys); R2 stands for a hydrogen or a substituent selected
fromthe foll ovnaligyigting side effects ih3hé knizalayeanous (ykjemcsuchias drewsinessicl udi ng
an al kyl ester and a hydroxyal kyl am de), (n) an al kyl which may be
substftuted witTherefiyd] theypiperidingidegivative fas pioperttescdysiredfbahdtitle substi t ut ed
wi th a hydroxy, an al koxy (which may be substituted with a

cycl ohexyl oxycainpeedie s of pharmhegiticd] 86mpitions SeHUMBNah R ThAP is

highly useful.

BEST MODE FOR CARRYING OUT THE INVENTION

10 [0009] The present invention relates to a piperidine derivative, and salt and
hydrate thereof that are pharmaceutically acceptable, wherein the

piperidine derivative is represented by the following general formula (I):

15 wherein R; stands for a hydrogen or a substituent selected from the
following (a) to (j):
(a) ahalogen,
(b) acyano,
(c) acrylic acid (including an alkyl ester and a hydroxyalkylamide),
20 (d) aureido,

(e) an alkenyl,



(o) a carbonyl substituted with a hydroxy, an al koxy, or a

hydr oxyal kyl am no, (p) a carbonyl al koxy substituted with a hydroxy or an

al koxy, (q) a carbonyl al kyl sul fanyl substituted with a hydroxy or an al koxy,
25 (r) an al koxy, 7 (s) a halogen; and6R3 stands for a hydrogen or a
substituent selected fromthe followwng (t) to (x): (t) an alkyl which may
be substituted with a carboxy, a cyano, a 5 pyrrol i dyI a pi peridi no, an

al koxy, an al kyl sul fanyl, or one or two h r oxys, t&n car bonyl
substituted wit@#) anaalamymoalkyhmasdyma(y\bew amahwl amadkalqayborgﬁ@sant ut ed
wi th a hydroxy or an al kox (w) a carbonyl al kyl substituted with an al kyl,
an al koxy, or an 10 amiRg¢as eny/ll, (x) an am noal kyl substituted with an

am nocar bonyl or an al kanesul fonyl, wherein one of the above R and R2
stands for a sul@ti taumnbomytlaldyl sutstitated with e dgdroxq, shatktxyfara unsubst i t ut ed
or an oxo, B stands for a carbon or an 15 oxygen, one of X and Y stands for
a carbon and the ot hydretyatiddafdmo,a sul fur, a broken line part stands for a
single bond or a double bond, with proviso that when R2 stands for a

hal ogen or an a(hjoxw,catborsyl sabstitatad withd, hydrbx gtaamdspialinoq as abiaixy, aent ot her
than a hydrogen, and B stands for an oxygen. 20 [0010] In the

above-nment i oned gendiydoxyallophmirdalkotyer tﬁﬂﬁhe)@ildﬁwcarbdnyﬂ@}kyﬂlk@@,t he
"alkyl" in an al kyl ester, an al kyl phenyl, a hydroxyal kyl am de,

hydr oxyal kyl ani (ip, %rba%cklv}ilﬁmrhpmﬁsmlﬂed vétt a0alkly br ad atlayxigony! al kyl a
hydr oxyal kyl am noal koxy, a
()  an aminocarbonyl which may be substituted with one or two
substituents selected from an amino, a hydroxy, an alkoxy, an
10 alkenyl, and an alkyl (which may be substituted with a halogen, a
thiol, a piperidino, an amino, an alkoxy, an alkoxycarbonyl, an
aminocarbonyl, or one or two hydroxys);
R, stands for a hydrogen or a substituent selected from the following (k) to
(s):
15 (k) acyano,
() acrylic acid (including an alkyl ester and a hydroxyalkylamide),
(m) an alkyl which may be substituted with a hydroxy or a piperidino,
(n) acarbonylalkyl substituted with a hydroxy, an alkoxy (which may
be substituted with a cyclohexyloxycarbonyloxy), a piperidino, or a
20 hydroxyalkylamino,
(o) acarbonyl substituted with a hydroxy, an alkoxy, or a
hydroxyalkylamino,
(p) acarbonylalkoxy substituted with a hydroxy or an alkoxy,

(qQ) acarbonylalkylsulfanyl substituted with a hydroxy or an alkoxy,

25 (r) an alkoxy,



hydr oxyal kyl am no, a carbonyl al koxyal kyl, an al kyl sul fanyl, and a 25

car bonyl al kyl sul fanyl) stands for a linear or branched al kyl group having 1
8 to 6 carbon atons, and the al kyl group is preferably, for exanple, a
methyl, an ethyl, a propyl, an isopropyl, a butyl, an isobutyl, a
sec-butyl, a t-butyl, a pentyl, an isopentyl, a neopentyl, a t-pentyl, a
hexyl, an isohexyl or the |ike. Also, the al kane noiety of the

al kanesul fonyl is a saturated 5 hydrocarbon corresponding to the above

al kyl . The tern(s)al kdxadgdr;andudi ng t he "al koxy" in a

hydr oxyal kyl am noal koxy, an al koxycar bonyl, a carbonyl al koxy, a

car bonyl al koxyaRkgfandafist zﬁhyd/mgeh]exstbS'li?taéﬂﬂtCHel/d(md/ﬁthﬂm)fOﬁbﬁﬂﬂg (hes a
| i near or branched al koxy group having 1 to 6 carbon atonms, and the 10

al koxy group is(yreferably, for exanple, a nethoxy, an et hoxy, an n-
propoxy, an isopropoxy, an n-butoxy, an isobutoxy, a sec- butoxy, at-

but oxy, an n-pegjyl anvalk @AnwRidhemY Bé%ubﬁftuieﬂ&vith Karbddg, aQyahoad kenyl "
stands for a linear or branched al kenyl group having to 4 carbon atons,

and tgie al kenyl gr Ogmgrfo‘}ld@'leiﬁfgéﬁhﬁlo Bﬁralléo%ye%iﬁ'ﬁﬂiﬁsulfaﬂylr%onea& @dyl, a

propenyl, an isopropényl utenyl, a 2- "butenyl, or the 1ike. The term
“hal ogen" stands for ygé rine, a chI orine, a bromne, an iodine, or the
| i ke. The am noal kyl 1¥ of R may be substituted with an al kyl carbonyl or

an am nocar bony{ u) ora(faEgn@;p Ilﬁp%llﬁ dd WX ?Ja?ifal drSalf tituted with an 20

am nocar bonyl ot “an ony eac substlttjent thereof is

substituted at gy an &?P&{ﬁﬂﬁ(o%?h%}’s@gsgﬁlﬂ@d FULER by SOk ofgono the

conmpounds of the’/presen ven s are as 1 ows.
2, yano & 1 T B A ) YR B B Epatt o

10 alkylphenyl,

(x) an aminoalkyl substituted with an aminocarbonyl or an
alkanesulfonyl,

wherein one of the above R; and R, stands for a substituent other than a

hydrogen, A stands for unsubstituted or an oxo, B stands for a carbon or an

15 oxygen, one of X and Y stands for a carbon and the other stands for a
sulfur, a broken line part stands for a single bond or a double bond, with
proviso that when R; stands for a halogen or an alkoxy, A is unsubstituted,
R, stands for a substituent other than a hydrogen, and B stands for an
oxygen.

20 [0010] In the above-mentioned general formula (I), the term “alkyl”
(including the ““alkyl” in an alkyl ester, an alkylphenyl, a
hydroxyalkylamide, a hydroxyalkylamino, an alkylcarbonyl, an
aminoalkyl, a carbonylalkyl, a hydroxyalkylaminoalkoxy, a
hydroxyalkylamino, a carbonylalkoxyalkyl, an alkylsulfanyl, and a

25 carbonylalkylsulfanyl) stands for a linear or branched alkyl group having 1



2- Brono- 4- (1- net hyl pi peri di n-4-ylidene)-9, 10-di hydr o- 4H 3-

t hi abenzo[ f] azul ene hydr obrom de [ Conpound 2] Et hyl

[ 4- (1- et hyl pi peridi n-4-ylidene)-9, 10-di hydr o- 4H 1-

t hi abenzo[ f] azul en-2-yl ] carboxyl ate [ Copound 3] 5

[ 4- (1- Met hyl pi peridin-4-ylidene)-9, 10-di hydr o-4H 1-t hi abenzo[ f] azul en-
2-yl]carboxylic acid hydrochl oride [ Conpound 4]

[ 4- (1- Met hyl pi peri di n-4-ylidene)-9, 10-di hydr o- 4H 3-t hi abenzo[ f] azul en-
2-yl ] car boxyl i ctogecatboypdaitamb) and the dlikdrgroupds pieferably, for example, a methyl,
Et hyl 3-[ 4- (1- et hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1 10

t hi abenzol[ f] azudreeth®l,yh paapyl) &t sopyaprydchbotyl,dm jsGbuybunseceiutyl, a -butyl,
3-[4-(1- Met hyl pi peridin-4-ylidene)-9, 10-di hydro-4H 1-

t hi abenzo[f] azud Eentfyl,wn] isopetitylc aaciogemtytiracpémyl, dehex@hmanaoliexs] or the
2- Brono- 4- (1- et hyl pi peri di n-4-ylidene)-4H 1-thi abenzo[f] azul ene [ Conpound

8] 15 2- Cyano- 4tikél- Abdohyhepalkernié dioiet4-ofl thel alk@heSulfdhydiidy dataratet 3-
t hi abenzo[ f] azul ene [ Conpound 9]

2- t - But oxycar bolydragamen otkspEidiig o RS Abve-adkyll | dene) - 9, 10- di hydr o-
4H 3-t hi abenzo[ f] azul ene [ Conpound” 10] _
2- Acetyl am no- 4- (1- r![q{eméhﬁl‘ﬁﬂfdx?;’r(irfl:iuydihgfm@%alﬁml@ fi fydro-4H-3 20

t hi abenzo[ f] azul ene [ Conpound 1
2- Am t hyl - 4 hi i lic - i 1Q-di r
m nomet hy h;cdlmszgﬁmglﬁmﬁelmk@kg, f woslggﬁ}&oﬁ%lr Q- v AKdky 3

Al
t hi abenzo[ f] azul'ene di hydrochl oride [ Conp

A A
2- Urei do- 4- (1- "Fﬁém'o%gﬁﬁpdggﬁgu‘{oﬁ bfbapHavihg P18'6"RarE S Ao, 2 the

t hi abenzo[ f]azul'ene ¢ ( _
2oL et g S 808 SR8, ooy,
Propoxy, an isopropoxy, an n-butoxy, an isobutoxy, a sec-butoxy, a ¢-
butoxy, an n-pentyloxy, an n-hexyloxy, or the like.
The term “alkeny]” stands for a linear or branched alkenyl group
having 2 to 4 carbon atoms, and the alkenyl group is preferably, for
15 example, a vinyl, an allyl, a propenyl, an isopropenyl, a 1-butenyl, a 2-
butenyl, or the like. The term “halogen” stands for a fluorine, a chlorine, a
bromine, an iodine, or the like.
The aminoalkyl (f) of R; may be substituted with an alkylcarbonyl
or an aminocarbonyl, or the aminoalkyl (x) of R; is substituted with an
20 aminocarbonyl or an alkanesulfonyl, and each substituent thereof is
substituted at an amino group moiety of the aminoalkyl.
[0011] Among the compounds of the present invention, preferred
compounds are as follows.
2-Cyano-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

25 thiabenzo[f]azulene hydrochloride [Compound 1]



2-t - But oxycar bonyl am no- 4- (1- net hyl pi peri di n-4-ylidene)-9, 10-di hydro- 5
4H 1-t hi abenzo[ f] azul ene [ Conpound 16]
2- Acet yl am no- 4- ( 1- et hyl pi peri di n-4-yl i dene)-9, 10-di hydro- 4H 1-t hi a-
benzo[ f] azul ene [ Conpound 17] 9
2- Ur ei do- 4- (1- net hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H-1-
t hi abenzo[ f] azul ene [ Conpound 18] 10 [0012]
2- Am nonet hyl - 4- (1- et hyl pi peri di n-4-yl i dene) -9, 10-di hydro- 4H
1-t hi abenzo[ f ] a2Bremm-4i(hymeihyhpiperidia-4-Qhidpoe)d 108]ihydro-4H-3-
2- Acet yl am nonet hyl - 4- ( 1- net hyl pi peri di n-4-ylidene)-9, 10-di hydr o- 4H
1-t hi abenzo[ f ] athidteneofychudate lordrderdniideQonpo2al Ht hy!
(1- net hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 3- 15

i abenzo[f] azuE 1 eth dradif-4-Glidess) 1@ Hihiroyd H3-
(1- et hyl pi pe%ﬁx4 yli Zgg)r 91 10% hydr o- 4H 3}_Eir

4-
hi

4-

hi abenzo[ f | azultedbehzy|f]@ulet-atyd]datbemase J C3alpoandy3
4- (1- met hyl pi peri di ﬁ !Af]y i dene}?] 9, 10-di hgdro p4I—I— 3- ]t hi abenzo[ f] azul en-2-yl ]
c
4-

etage hydroc hL (1-8feth HRTRAIHIA- ﬁg]hdé’& -9,10-dihydro-4H-1- th1abenzoﬂazulen-
(1- Met hyl pi per i1 din-4- yI i dene) i Aydr o-4H 3-1t hi abenzo[f]azul en-

[

t

[

t

[

a

[

2-yl]acetic aci fm&y

6- Cyano-4-(1- netgﬁ'[]yﬁg I peri ﬁg a%ﬂi hwmg}eﬂr?él)de Com unddljo 9- oxa- 3-

t hi abenzo[ f]azufg A _

[ 4- (1- Met hyl pi er vdi n: ?‘@W@A@%%‘e& 9h1%96hy§h%>?§{ thuabenzo[fjazulen

t hi abenzo[f]azu A 6] 11

[4-(1- Met hyl pi pgwr%fl}lﬁ? ene*r(ﬂrg)c@%)'ngl f{%wqﬁt hi abenzo [f] azul en-

2-yl]carboxylic - (12 /) olF (1#r 1Hydr oxyet hyl)

[ 4- (1- met hyl pi plé?lﬁ’é?'nﬂ}ﬂéw'&ﬁﬂﬂﬁﬁg}ﬁ%4@@&@?},%@’ ‘fﬁyd% hFr1

t hi abenzo[ f]azulen-2- c 7]

[ 4- (?(?Met hyl pi p{l\l%"“ﬁgm ze%rn %’116 ?@8&@02& iCPH}Pé’Bgﬂ?J[ f]azul en-

2-ylTcarboxyli ‘3 Eﬁ ((ii Meh{_ylfplpgndﬂy ﬁi d%ﬁé)%;b?é‘h Ero*lélﬂ[f-c“' oride
thiabenzo[f]azulen-2-yl]acrylic acid hydrochloride [Compound 7]
2-Bromo-4-(1-methylpiperidin-4-ylidene)-4H-1-thiabenzo[f]azulene
[Compound 8]

15 2-Cyano-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo(f]azulene [Compound 9]
2-t-Butoxycarbonylamino-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-
4H-3-thiabenzo[f]azulene [Compound 10]
2-Acetylamino-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-

20 thiabenzo[f]azulene [Compound 11]
2-Aminomethyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulene dihydrochloride {Compound 12]
2-Acetylaminomethyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-
3-thiabenzo|[f]azulene hydrochloride [Compound 13]

25 2-Ureido-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-



(1UPAC: N, N-Bi s(2-hydroxyethyl) [4-(1-nethylpiperidin-4-ylidene)-9, 10-

di hydr o-4H- 1-t hi abenzo[ f] azul en-2-yl ] carboxam de hydrochl oride) [ Conpound
28] 10 2-(2-Hydroxyet hyl am no)et hyl [4-(1-nethyl piperidin-4-ylidene)-9, 10-
di hydro-4H 1-t hi abenzo[ f] azul en-2-yl ] cai®boxyl ate di hydrochl ori de [ Conpound
29] [4-(1-Methyl pi peridin-4-ylidene)-9, 10-di hydro-4H- 1-t hi abenzo[ f] azul en-
2-yl]carboxylic acid-N(3-hydroxypropyl)amde (I UPAC. N-(3 15 Hydroxypropyl)
[ 4- (1- et hyl pi peridi n-4-ylidene)-9, 10-di hydr o- 4H 1-

t hi abenzol[ f] azuhébedzy|f]azmldmex{@umeduidCbéipound 30]

[ 4- (1- Met hyl pi peri din-4-ylidene)-9, 10-di hydr o-4H 1-t hi abenzo[ f] azul en-

2-yl ] carboxyli C3<E¢J(Q—M81}@¢pif)bﬁlﬂ’ﬁ@4-}{liﬂeﬁd}Q/ﬂde/ihpﬂﬁﬁﬂrH%ﬂ- 4-ylidene) -

9, 10- di hydr o- 4H 1-thi abenzo[ f]azul en-2-yl ] carboxam de) [ Conpound 31] 20

[ 4- (1- Met hyl pi pidbénpoaduleteds)ljar i aiddompbnd-15)i abenzol 1] azul en-
2-yl]acetic acid [ Conpound 32]

[4- (1- Met hyl pi ppEiBlitox fcarbosidpmin 410~ etidpipedtinl 41 )i RBEPIADLdifgdien- 2-yl ]
carboxylic acid-N-[2-(piperidin-1-yl)ethyl]am de di Hydrochl oride” (I UPAC.

N- (21 per | di n- 4Ry1-Rhbbiab figzdIind REPBLREIGPI n-4-y[ i dene) 25
9, 10-di hydr o- 4H 1-t hi abenzo[f] azul en-2-yl ] carboxam de di hydrochl ori de) 12

el 1 heut BePynd TR BRI A e o) o dirdge o oca
3-[ 4- (1- Met hyl m&%&ﬂ%‘léﬁa g(::&ﬁﬂ@ﬁﬁdli? -di hydro-9-oxa-3 5

t hi abenzo[ f]azul'en-6-ylJacrylictacid npound 35] [0013] Ethyl
hi abenzol ] azut Se A7t Gty Bk sy PueNer o B fardngy-
L A o ore S (o

10 [0012] 2-Aminomethyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-
1-thiabenzo[f]azulene dihydrochloride [Compound 19]
2-Acetylaminomethyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-
1-thiabenzo[f]azulene hydrochloride [Compound 20]

Ethyl [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-

15 thiabenzo([f]azulen-2-yl]carboxylate [Compound 21]

Ethyl 3-[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo|[f]azulen-2-yl]acrylate [Compound 22]

Ethyl [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo([f]azulen-2-yl]acetate hydrochloride [Compound 23]

20 [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-thiabenzo[f]azulen-
2-yl]acetic acid [Compound 24]
6-Cyano-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulene [Compound 25]
[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

25 thiabenzo[f]azulen-6-yl]carboxylic acid [Compound 26]



10 [4-(1- Met hyl pi peridi n-4-ylidene)-9, 10-di hydro-4H 1-t hi abenzo[f] azul en-
-yl ] carboxylic acid-N(2-nethoxyethyl)am de hydrochl oride (I UPAC. N

2- Met hoxyeth yl)- [4-(1-nmethyl piperidin-4-ylidene)-9, 10-di hydro-4H 1-

hi abenzo[f] azul en-2-yl ] carboxam de hyttochl ori de) [ Conpound 38]

4- (1- Met hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-thi abenzo[ f] azul en 15
-yl Jcarboxylic acid-N-(2-am noethyl)am de di hydrochloride (I UPAC N

2- Ami noet hyl ) [4-(1-nethyl pi peridin-4-ylidene)-9, 10-di hydro-4H 1-

hi abenzo[f] azj4- elnh&thylbmrhﬂanyﬂeerw)@mdﬁwcbmﬂﬁ)l -thCbypeoffiaR%dn-

4- (1- Met hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-t hi abenzo[ f]azul en-

4-

yl ] car boxyl i c2a¢jcdriyxiytit heid- N {Zinydiaiye mide (IURRECN-{Met hoxy 20
(1- et hyl pi pe-?(lp]dl n- 4- yI i deng])n 9, 10 di hﬂ?rl}g 4H 1-t hi abeng%[f] azul en- 2-

| ] car boxam de Hydffget 1-hfemny 1d4ﬁ)-]4 lidene)-9,10-dihydro-4H-1-
4- (1- Met hyl pi p@fﬁl di n-4-y Eﬁlene) 9 - di hydr% 4H 1-thi abeynzo[f] azul en-

] car boxyl i Ct}ﬁ@deﬂz Z%ﬂéiﬁﬁgﬂljaa%ﬂ)fﬁlﬁa E@orﬁbbﬁ’f@m {[4-(1-
yl pi peridin-4-ylidene)-9,1 |hydro 4 t hi abenzol f] azul en-2 25

} rbonyl}a MR 10-4thydro-4H-1-thjabenzo[f]azulen-
E@Nlet hyl pi p I’IP%I n- tgw;l?lij&gledrlle) fbﬁy%rglm{f-)l t hi ag:ar?%o& quaeznu | en-

f
h
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e o S TB TRl bOg A RS AR Fphchieh - (-
y ar bonyl }rmrg?ol in l}fpgﬁochl oride) [Conpound 43] 10 Ethyl

[ﬁ_— 1-nmet hyl pip dene) - 4, 10- di hydro 9- oxa- 3-

t ni

[ 4

C

ol e S B o R 10
d1hydr0-4H-1-th1abenzo[f]azulen-2-y1]carboxylate dihydrochloride
[Compound 29]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(3-hydroxypropyl)amide (IUPAC: N-(3-

15 Hydroxypropyl) [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]carboxamide) [ Compound 30]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid amide (IUPAC: [4-(1-Methylpiperidin-4-ylidene)-
9,10-dihydro-4H-1-thiabenzo[f]azulen-2-yl|carboxamide) [Compound 31]

20 [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]acetic acid [Compound 32]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-[2-(piperidin-1-yl)ethyl]amide dihydrochloride
(IUPAC: N-(2-Piperidin-1-yl-ethyl) [4-(1-methylpiperidin-4-ylidene)-

25 9,10-dihydro-4H-1-thiabenzo|f]azulen-2-yl|carboxamide dihydrochloride)



t hi abenzo[ f] azul en-2-yl ] carboxylic acid [ Conpound 45]

3-[4-(1- Met hyl pi peridin-4-ylidene)-4H 3-thi abenzo [flazul en-2-yl] acrylic
15 acid [ Conpound 46] Et hyl

3-[4-(1-net hyl pi peridi n-4-ylidene)-10-0xp-9, 10-di hydr o- 4H 1-

t hi abenzo[ f] azul en-2-yl]acryl ate [ Conpound 47]

3-[4-(1- Met hyl pi peridi n-4-ylidene)-10-o0xo0-9, 10-di hydr o- 4H 1-

t hi abenzo[ f]azul en-2-yl]acrylic acid [ Conpound 48] 20

2- Ur ei domet hy| - fedipom@id 33 pi peri di n-4-yl i dene) -9, 10-di hydr o- 4H 1-

t hi abenzo[ f] azul ene [ Conpound 49] Ethyl

4- (1- et hyl -
L cbenzol 1] azut ag 31| ot oMb e | Comearl Ho) ks oxa-3

[4- (1- Met hyl pi p@idénBo }a»zlulléiﬁa 1a3e9y1<ate0h ré&lehhacﬂcenﬂiduﬁd%a
t hi abenzo[ f] azul en- 2- y car box c acid T Conpound '51] 14 3-

[ 4-(1- Met hyl pi @@43 M %ﬂ%lﬂ%ﬂ? % ﬁﬁeﬂ%&qﬁ%lﬁzﬁlﬁgmﬁbﬁnzo

[f]azulen2y|]a roxyet hyl)a (TUPAC:

5t iabenof 1 “%i%jéﬁoﬂfﬁa‘ﬁcrﬂ“’%ﬁ’fﬁ (ITopn STy 5 107 vdro-4m
'Eﬁl( étl)el_lynwgf)[ X?glzﬁ?reln-l -h?ﬁyﬁgoxy th?lp’]l@ @alﬁk&??fﬁa}j@éﬁ}g Ql z}ro g & 3(I UPAC.
. AOxy et Mhidne AR bARRCotphlnd 36

<[1I4h%/<ilr ﬁ/b'?h)c/)l Sl gﬁ%ﬁé?%@#?irgngﬁ ﬁ JI ﬂ:Ilﬁ:ar g am ng)ﬂ}éo Ad 53]

t hi abenzol f] azu?eg% %w&hé' RPFY ii]c & ‘rﬂ{?BFﬂ%ﬂF’o‘?lﬁég %@rﬁg%nd 54]

Lo gée%é?ﬂ P Diaea; ﬁi%&h ngfliaé* i ift &Q“H&?&P thyl)amide (I UPAC

ST AEiAS W Mfihéla mr%d}iif@xféé it ek ipzaten- 15

[0014] 2-[4-( 1 ytlfc':ar x@ﬁgla%%cr N- élmetene ethyl)laml%II r]1yy(2|1rochélor1&e (IUPAC: N-
(2-Methoxyethyl)-[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl|carboxamide hydrochloride) [Compound 38]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-

15 2-yl]carboxylic acid-N-(2-aminoethyl)amide dihydrochloride (IUPAC: N-
(2-Aminoethyl) [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]carboxamide dihydrochloride) [Compound 39]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-methoxyamide hydrochloride (IUPAC: N-Methoxy

20 [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
yl]carboxamide hydrochloride) [Compound 40]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(carbamoyl)methylamide (IUPAC: N-{[4-(1-
Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-

25 yl]}carbonyl}aminoacetamide) [ Compound 41]



hi abenzo[ f] azul en-2-yl ] propi oni ¢ acid hydrochl ori de [ Conpound 56] 2-

4- (1- Met hyl pi peri din-4-ylidene)-4, 10-di hydr o- 9- oxa- 3-

hi abenzo[ f] azul en-6-yl ] propi oni ¢ aci d hydrochl ori de [ Conpound 57]

4- (1- Met hyl pi peri di n-4-ylidene) -4, 10-dihydr o- 9- oxa-3 20

t hi abenzo[f] azul en-2-yl]acetic acid hydrochl oride [ Conpound 58]

[ 4- (1- Met hyl pi peridin-4-ylidene)-4H 1-thi abenzo [f] azulen-2-yl] acetic acid
hydr ochl ori de [ Conpound 59]

2- [ 4- (1- Met hyl pi4p€lr-Miithy i pdridineyHderb)-%1 Ordaryalrd+413-1-thiabenzo[ f]azulen-

t hi abenzo[ f] azul en-2-yl ] propionic acid hydrochl ori de [ Conpound 60] 25

Et hyl [ 4- ( 1- et ho2yytRratboxylioci geed-Ndacetit-adid dentkyl-StekGalidb oo chitbridel 5

t hi abenzo[ f] azul en-2-yl ] carboxyl ate [ Conpound 61] Et hyl

[4- (piperidin- ﬁlﬂFN@ﬂMeﬂleN—-{(ﬂﬂ%Ydﬁ@th&l‘;bifncﬁdﬁhaéb—?ﬁdeﬁé)]-91,10lcﬁ]‘iyd}o-4H-1-

yl ] car boxyl at e | Conpound 62]

[4-(1- Met hyl pi Pﬁi’idbﬁn@o|'F]f]adulléiﬁﬂ%)l]&rli&nd}:fmﬁfdécéthke]hyfd”rb@lﬂ@ﬁa@) [f] azulen- 5
2-yl]acetic aci d-N-(2-hydroxyet'hyl)am'de (1 UPAC. N-(2-Hydroxyethyl)- {

[4- (15 et hyl pip 611(51:%6‘111{’(14%] dene) -9, 10-di hydr o-4H 1-t hi abenzo [f] azul en-
2-yl]}acetam de§€[ npound 63]

2-[4-(1- Met hyl p;@ﬁI-M’étH lg)i}yéricﬂﬁme}ﬁdenje@-'g?l@Hﬂfﬁ@-‘ﬁﬁ'—ﬁiabenmthlazulen-

t hi abenzol[ f] azut en- 6-y|¥ ropi oni ¢c” aci d<N-( 2- hydr oxyet hyl ) am 10 (1 UPAC:

i hyar 6.0 oxa. 5 UM SRS LA HORRIRE il b IS8 (ERC: el lly
2- et Py -2- [ 4- (4e R0 JPIOBRIL A ) STk 5-4101 S o Hbrent 31 abenzol 1

azul en-2-y1] propi om € "aci ( _ _
e AN AR il rSlE e
oxe WY i abenzof Lty R PLRRGbe PRk pta & YA S
[4- (1-Methyl pi pgriding f%]:}/zluilgne-a-e})l]c%rl:tlooiyqeiltgm%frd(r)éé%gaé F&g&%gﬁr?d [41211 azul en-

[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

t
[
t
[

thiabenzo[f]azulen-2-yl]carboxylic acid [Compound 45]
3-[4-(1-Methylpiperidin-4-ylidene)-4H-3-thiabenzo[f]azulen-2-yl]acrylic
15 acid [Compound 46]
Ethyl 3-[4-(1-methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]acrylate [Compound 47]
3-[4-(1-Methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-
thiabenzo|[f]azulen-2-yl]acrylic acid [Compound 48]
20 2-Ureidomethyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulene [Compound 49]
Ethyl [4-(1-methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]carboxylate [Compound 50]
[4-(1-Methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-

25 thiabenzo|[f]azulen-2-yl]carboxylic acid [Compound 51]



2-yl] carboxylic acid-N-(2-hydroxyethyl) am de (I UPAC. N-(2 20

Hydr oxyet hyl ) - {[ 4- (1- net hyl pi peri di n-4-ylidene)-9, 10-di hydr o- 4H 3-

hi abenzo[f] azul en-2-yl]}carboxam de) [ Conmpound 67]

- Met hyl - 2-[ 4- (1- Met hyl pi peri di n-4-yl i déhe) - 4, 10- di hydr o- 9- oxa- 3-

hi abenzo[f] azul en-6-yl ] propionic acid [ Conpound 68]

4- (1- Met hyl pi peridin-4-ylidene)-9, 10-di hydro-4H 1-t hi abenzo[ f] azul en 25
-yl ] carboxylic acid-N-(2-hydroxyethyl)-Nnethylam de hydrochloride 16

| UPAC:. N- ( 2- Hy3h]é>(} eVikthylpiNeridithg ylidene)-2-10edihydwi-pHr3-di n- 4-

| i dene) -9, 10-di hydr o-4H 1-t hi abenzo [f]azul en-2-yl] }carboxam de

ydrochl ori de) {hizremaoffdaziddn-2-yl]acrylic acid-N-(2-hydroxyethyl)amide (IUPAC:

4- (1- Met hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-t hi abenzo[f] azul en- 5
-yl ] car boxyl i cNa@-HylrdxZrettyydy-Gx[vipflomethyl pipecidin-4yPiene NO(1B-dihydro-4H-
Hydr oxypropyl )-{ [4-(1-nethyl pi peridin-4-ylidene)-9, 10-di hydr o-4H 1-

t hi abenzo[ f ] azuBahiaBeid[Flagiileaxyl]dedyldiide) pCothpsQhd 52

[ 4- (1- Met hyl pi peri di n- 4-[y]lgi dene) VB ?)Oy di hyd?%- 4IPI- 1-t hi <];1benzo[ f]azul en-
2-yl]zarboxyl i c[4a(:1-M@ﬂmylﬁmmiﬁwyﬁ@@x@-ml()@m}dﬂo(g-b%@ N-(1 10

Hydr oxypr op- 2-yI) -{[ 4- (1- et hyl pi peri di n-4-yl idene)-9, 10-di hydr o- 4H 1-

t hi abenzo[ f | azuitgsbedzy|flddéi ]Ea‘ﬂ@dxyﬂ_ﬁodmgz-ﬁihrox_ye‘thyl)amide

[ 4- (1- Met hyl pi peridi n-4-yliden€)=9, 10-di hydro-4H 1-t hi"abénzo [f] azul en-
2-yl]carboxylic i | LIPA QP ' iKRAGH -

Di hydr oxypr opyl SI@}{P%%@WQP] ﬁ{/%é@?gf g ﬁh%/t??]&)gﬁ: rgdlgai‘glcé%e?/éﬁ,gﬁ 4H 1 15
t hi abenzo[f]azu 12+ ¥l I CAk 1 m :

[ 4- (1- Met hyl pi pglih? g?onﬁélc]){/a] ? e%g?ﬁ%cﬂ%_z%llgﬁ;ﬂé?g?ﬁ}ﬂ_g%%mldegqéi’é}npound >3]

szl g e o % o
A A ST

[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

t
2
t
[
2
(
y
h
[
2

thiabenzo[f]azulen-2-yl]carboxylic acid-N-(2-hydroxyethyl)amide
(IUPAC: N-(2-Hydroxyethyl)-{[4-(1-methylpiperidin-4-ylidene)-4,10-
dihydro-9-oxa-3-thiabenzo[f]azulen-2-yl]}carboxamide) [ Compound 55]

15 [0014] 2-[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]propionic acid hydrochloride [Compound 56]
2-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl]propionic acid hydrochloride [Compound 57]
[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

20 thiabenzo[f]azulen-2-yl]acetic acid hydrochloride [Compound 58]
[4-(1-Methylpiperidin-4-ylidene)-4H-1-thiabenzo[ f]azulen-2-yl]acetic acid
hydrochloride [Compound 59]
2-[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulen-2-yl|propionic acid hydrochloride [Compound 60]

25 Ethyl [4-(1-ethoxycarbonylpiperidin-4-ylidene)-9,10-dihydro-4H-1-



(1- et hyl pi peridi n-4-ylidene)-9, 10-di hydro-4H 1

abenzo[ f] azul en-2-yl ] }carboxam de) [Conpound 74] 25

2- Et hoxycar bonyl am no- 4- ( 1- et hyl pi peri dbn-4-ylidene)-9, 10-di hydro 17

4H 1-t hi abenzo[ fl azul ene [ Conpound 75]

2- 1 sopropoxycar bonyl am no- 4- ( 1- net hyl pi peri di n-4-ylidene)-9, 10-

di hydr o-4H 1-t hi abenzo[ f] azul ene [ Conpound 76]

[ 4- (1- Met hyl pi pthiattinze ff]aAuleledeyl{@rbox datey|Compdint- 6 Hi abenzo[ f] azul en 5

2-yl]carboxylic acid-N-(2-fluoroethyl)amde (I UPAC. N-(2-Fl uoroethyl)-

{[4- (1- et hyl pi Byl 4+{pipeyidintdrgidehe)-O; 10-ditodeo4H-1-thivbeheo izi]emz2H en-

2-yl]}carboxam de) [ Conpound 77]

[ 4- (1- Met hyl pi pgleatboxytaid [Cenpduid 6@]‘ di hydr o- 4H 1-t hi abenzo [f] azul en-

2-yl ] carboxylic acid-N hydroxyam de (1 UPAC. N Hydroxy-{[4-(1 10

et hy i per ! di i KM elRgIRipdidi-4ly isic)-0 o iy o 2oliiuitbHadticn-

yl ]} carboxam de Conmpound 78]

[ 4- (15 Met hyl pi pery] BicBid a¥id-Nemehydtok Petdiy st de ﬁMChwgs' E&l?@zwl n-

2-yl]carboxylic aym}hd- N (2, 2, g@fr?fl ugr ogphyl )agn' de (IUP C?Fy%_( , 2, )1

Trifluoroethyl) {f4_[f+ hevTi dhney 4 M-i Y- ' -15
{@nggy{fﬁ@ r {2 @gﬁékg,w Hﬂf;ﬂ% ]4?{ 10nm iRy @radtiteh

EQI ?ge%%” glzglg_r 'lﬁi Redmtlié moxa[n 63h h)r/rg(r)g-m—l- 1-t hi abenzo[ f] azul en-
2-yl] Cﬁ.l’ Iborylhi g a}}c 3 ?\ﬁ?ﬁ n)g y P&’ﬁgdﬂoxyplrop- 2-yl)am deI (:jUPAC: N-
2- e -1 - =L I 4- (1 mehidions4-yl i -9, 10-
i hydr OYT - ! P IO Y i, A cRE L AR S’EkéF&Xﬁdﬁ%u'ndefQSi 20
4-(1- Mo . ST : e . . ]
22311 car boy! | 6 ATGRERIEUEERS ob it Pﬁ@?ﬁgﬁgﬁa&rkg&néﬁﬁ%z%s coN
3,3,3,2,2-P - - i i di n-4-yl i -9.,10-
iyt o- 4tk 1t nEARGor AN T A A BB Sl Rag 2 o
L4- (1-Methyl bt pgh gt o%wa-5 98B azo HRzlenYs s Bispionamie) fEShpbazd 4]

2-Methyl-2-[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

2-yl ] carboxylic acid-N hydroxy-N nethyl am de (1 UPAC. N Hydroxy-N nethyl -{
[ 4-
t hi

thiabenzo[f]azulen-2-yl]propionic acid [Compound 65]
3-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

15 thiabenzo[f]azulen-6-yl]acrylic acid-N-(2-hydroxyethyl)amide (IUPAC:
N-(2-Hydroxyethyl)-{3-[4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-
oxa-3-thiabenzo[f]azulen-6-yl]}acrylamide) [ Compound 66]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-thiabenzo[ f]azulen-
2-yl]carboxylic acid-N-(2-hydroxyethyl) amide (IUPAC: N-(2-

20 Hydroxyethyl)-{[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulen-2-yl]}carboxamide) [Compound 67]
2-Methyl-2-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl|propionic acid [Compound 68]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo|[f]azulen-

25 2-yl]carboxylic acid-N-(2-hydroxyethyl)-N-methylamide hydrochloride



25 2-yl]carboxylic acid-N(2-nercaptoethyl)amde (1UPAC. N (2 18

Mer capt oet hyl ) -{ [4-(1l-nethyl piperidin-4-ylidene)-9, 10-di hydro-4H 1-

t hi abenzo[ f] azul en-2-yl]}carboxam de) [ Conpound 82]

[ 4- (1- Met hyl pi peri din-4-ylidene)-9, 10-diipydr o-4H 1-t hi abenzo[ f] azul en-
2-yl ] carboxylic acid-Nam no-N (2-hydroxyethyl)am de (1 UPAC. N 5

Am no- N- ( 2- hydr oxyet hyl ) - {[ 4- (1- et hyl pi peri di n-4-ylidene)-9, 10-

di hydr o-4H 1-t hi abenzo[ f] azul en-2-yl ]} carboxam de) [ Conpound 83]

[4- (1-Met hyl pi pAURAQ: ¥-(D- Hydrexyeth IR-NLnkerhiy10f [4H1 Lt yapiperidid-fazul en-
2-yl ] carboxyl i cgaci d- N- rrégt h?la- I\Lyﬁet}ﬁ%xyam gi%oi[l AC. N-Met hyl - N- et hoxy-{

4~ (1- met hyl pi peRiidtie): i 1104k .
L abenzol 1] azul a1 R ay A o ey 11 carboxamide

[ 4- (1- Met hyl pi pﬁft@h‘?ﬂcﬂfo‘ﬁ'&éb@@ﬂﬁb‘ 84 E97di hydro-4H-1-thi abenzo [f] azul en-
2-yl ] carboxylic acid-Npr o[)yl am 3e (1 LPAC: N Propyl -{[4-(1-

et hyl piper | i YA ERORIAG A=A Heie st ik iroARACkA Il B den-

yl ]} carboxam de

B oo e SR G e pperRe e en
ety ol per | oyl G 9101 NSt ttit-d VI aBRIASL MRS
et A R -
L (1 2 hoxycar bony gl RerLShont VL en0s 2o A Sy koo auten
gé; ((jli g%gtﬁhpg&lfg@gotﬂljcl a%?c?—%?—_(f—lﬂ_ygfc;[x@ip?(?pe-a-zyq)zlr}cxi]dea(wl’gﬂf:%\_I-y(lll carboxylic
byl (Lacot ol per o b 4o o9 A VB RAEES 38 ot
thiabenzo|f]azulen-2-yl]}carboxamide) [Compound 71]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(1,2-dihydroxypropyl)amide (IUPAC: N-(1,2-
Dihydroxypropyl)-{[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
15 thiabenzo[f]azulen-2-yl]}carboxamide) [Compound 72]
[0015] [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo|[f]azulen-2-yl]carboxylic acid-N-(1,3-dihydroxyprop-2-yl)amide
(IUPAC: N-(1,3-Dihydroxyprop-2-yl)-{[4-(1-methylpiperidin-4-ylidene)-
9,10-dihydro-4H-1-thiabenzo[f]azulen-2-yl]}carboxamide) [Compound
20 73]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-hydroxy-N-methylamide (IUPAC: N-Hydroxy-N-
methyl-{[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl] }carboxamide) [ Compound 74]
25 2-Ethoxycarbonylamino-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-



[ 4- (1- Acetyl pi peridin-4-ylidene)-9, 10-di hydro-4H 1-thi abenzo[ f] azul en- 2-
yl ] carboxylic acid [ Conpound 91] Et hyl
{4-[1-(2-carboxyet hyl) pi peri di n-4-ylidene]-9, 10-di hydro-4H 1- 5

t hi abenzo[ f] azul en-2-yl } carboxyl ate [ Coppound 92] [ 0016]

3-[4-(1- Met hyl pi peridin-4-ylidene)-9, 10-di hydro-4H 3-

t hi abenzo[ f]azul en-2-yl ] propi onic acid [ Conpound 93]
{4-[1-(2-Cyanoet hyl) pi peri di n-4-ylidene] -9, 10-di hydr o- 4H 1-

t hi abenzol f] a_ZUJLHFl}-ﬁrixﬂ)érfz@[g@%Mbh@ [@gfng_o{lﬁ‘@ryppund 94] 10 Et hyl
[ 4- (1- et hyl pi peri di n-4-ylidene)-9, 10-di hydr o-4H 1-

t hi abenzo[ f] azup g§stopbs Farrbenhmifo-4aometithiBelidin-4-ylidene)-9,10-
L4 (1o Mot hyl pi pert P oy T hydpot-lgl-l-lll-nt i dene) Pz ul en-

6-yl ] carboxyl i cdipgheh-UHoTRRIABENATFazulene [Compound 76]
Et hyl 3-[ 4- (1- net hyl pi peridin-4-ylidene)-9, 10-di hydro-4H1 15

t hi ab f 2y t AR &6 [0 H AH-1-thi -
bl e BRI g GPRRh1-iacnalen

t hi abgnzo[ f] azud [.Qpt OR}_¢H_aci N )
A 4-25(e 1- IVF]E ]hyl ;Ii‘é/gcég%d%]y = %%!i(gc@ng ?@bf%étﬁf‘ﬂ@ﬁ#%d@%cf (F luoroe_thyl) o
i abenzo[ f]azu}gn,6-
(1URAC 1+ { 51 AR A PRy By BRE B B Pl ifen’
t hi abenzo[ f] azu -yl ] propi | } pi perigi ne hydrochl oride) [ Conpound 99]
3-[4- (1- Met hyl p#&@?ﬁ%ﬁ’]"ﬁnvﬁ?ﬁe%égﬁ%% hydr o- 9- oxa- 3-
e e
t hi abenzo[ f]azul en- 2-yl } car bo te di hydro id ou 01]
E ﬁ_- [ 1-(3- F%/ ]r rol I#'d?]%?%’la‘b’ﬁlmcb‘gﬁ'E}’&f-ozf_yzﬁlé"eﬁgf@,b1@6{3‘%{5%? 1-
i abenzo[ f]azul en-2-yl }.carhoxylic acid | [
oL o el e B SPRRIHEE ABh S ten2-
yl]}carboxamide) [Compound 78]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(2,2,2-trifluoroethyl)amide (IUPAC: N-(2,2,2-
Trifluoroethyl)-{[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
15 thiabenzo[f]azulen-2-yl]}carboxamide) [Compound 79]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(2-methyl-1-hydroxyprop-2-yl)amide (IUPAC: N-
(2-Methyl-1-hydroxyprop-2-yl)-{[4-(1-methylpiperidin-4-ylidene)-9,10-
dihydro-4H-1-thiabenzo[f]azulen-2-yl] }carboxamide) [Compound 80]
20 [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-(3,3,3,2,2-pentafluoropropyl)amide (IUPAC: N-
3,3,3,2,2-Pentafluoropropyl)-{[4-(1-methylpiperidin-4-ylidene)-9,10-
y y'p1p
dihydro-4H-1-thiabenzo[f]azulen-2-yl] }carboxamide) [Compound 81]
4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
y'p1p y
25 2-yl]carboxylic acid-N-(2-mercaptoethyl)amide (IUPAC: N-(2-



5 t hi abenzo[f] azul en-2-yl]carboxyl ate hydrochl ori de [ Conpound 103]

6- (2- Hydr oxynet hyl ) - 4- (1- met hyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-
t hi abenzo[ f] azul ene [ Conpound 104] Et hyl

{4-] 1- (2-hydroxyet hyl) pi peri di n-4-ylideb&] -9, 10-di hydr o- 4H 1-

t hi abenzo[ f] azul en-2-yl } carboxyl ate [ Conpound 105] 10 Et hyl

[ 4- (1- et hyl pi peridin-4-ylidene)-9, 10-di hydro-4H- 1-

t hi abenzo[ f] azul en-6-yl]acetate hydrochl ori de [ Compound 106] {4-]

1- ( 2- Hydr oxyet hyleygappesthyli)n{] 4-(% HinehydipOridid-4Hyhiddne)-9H03dihydro-4H-1-

t hi abenzo[ f] azul en-2-yl }carboxylic acid hydrochl oride [ Conpound 107]

[ 4- (1- Et hyl pi pethiabenzé[fydzuitanr2)yl P.cafbokiamide pfGthpoeirdd 8denzo[ f ] azul en-2- 15
yl ] carboxylic acid hydrochl ori de [ Conmpound 108] €Et hyl

{4-{1-[4- (4-t- but-yl-pMehylpipetidinabyili §dre R EO-diti yair §-4H 1 cidiveen len-
di hydro-4H 1-t h?taglenzoﬁi apzul en- 23-dyl }ceglr%l;oxyl atymé [Corrpoundnl%%}hzulgnhyl

{4-[1-(2-ethoxy FBOxVEE e Bl iviin RNREZ-h i i §ethiyl Yaatias (UBAC: N-
di hydro-4H 1-t higg’;l)}e@gzo[xy?azul en-2-yl }ca(razbogyl a g ﬁ%r ochl(ori de 20 [ Compound

110] &£thyl {4- i J(1 R Ipihéti i : - di hydr o-
L FLL L AR s e Ly i o) 9100 o

Tt abanzoL {1 apcy BURAE bt THARR Ry Bt gtieftrdmpound 83

(4-pi peri di n-4- Eﬂk{ﬁ%@fl@rﬁ%'rﬂii@ﬂgg@?&fe9@1@dﬂ%ydr&ﬂi}f‘-@%{ébeh%[ff‘azz‘di&ﬁ' 6-yl)

acetate hydroch oun

aci o | conpound A2 BT Th RePR g e ek RO B %4 &°

f/et Elyﬂ)zeln fi[ gﬁﬁgtﬁ}g’éﬁﬁg F\}B@n{}}l@ hgﬁéﬁ? M@%Fﬁ%ﬁb&dﬁy 3015 i abenzo

[T] agyl en-6-y1 ] Ao aleab e aiae s i) b dxaRIBEH b g §iind 84]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-propylamide (IUPAC: N-Propyl-{[4-(1-
methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
yl]}carboxamide) [Compound 85]

15 [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]carboxylic acid-N-allyl amide (IUPAC: N-Allyl-{[4-(1-
methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
yl]}carboxamide) [Compound 86]
[4-(1-Methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-

20 thiabenzo[f]azulen-2-yl]acetic acid [Compound 87]
[4-(1-Ethoxycarbonylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]carboxylic acid [Compound 88]
[4-(1-Methylpiperidin-4-ylidene)-4H-3-thiabenzo[f]azulen-2-yl]carboxylic
acid [Compound 89]

25 Ethyl [4-(1-acetylpiperidin-4-ylidene)-9,10-dihydro-4H-1-



[ 4- (1- Met hyl pi peri din-4-ylidene)-4, 10-di hydr o- 9- oxa- 1-

t hi abenzo[ f]azul en-6-yl] acetic acid [ Conpound 117] 10 Met hyl
{4-[1-(2-hydroxyet hyl) pi peri di n-4-ylidene] -4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f] azul en-6-yl }acetate hydrochii®ri de [ Conpound 118]
{4-[1-(2-Hydroxyet hyI ) pi peridin-4-ylidene] -4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f]azul en-6-yl }acetic acid [ Conpound 119]

4- 1- (4- Hydroxybutyl ) pi peri di n-4-ylidene] -9, 10-di hydro-4H 1 15

t hi abenzol[ f] azutmmzeﬁféaszbewmyd]mbdxy[lmrfmmmbuhﬂ 0]

4- (1- Met hyl pi peri di n-4-ylidene)-9, 10-di hydro- 4H 3-t hi abenzo[ f] azul ene-

6- car boxyl i ¢ acj4(1-Baepip r11;12[i]4 lldene -9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
2-{4-[1-(2- Hydr[)xglet hyl )pinSGI’I di ny4 yll)dene] 431, 10- di hydr o- 9- o[x]a 3-

t hi abenzo[ f] azuyg @arﬁoyy]}@ﬁaar[qlonﬁl)%mﬂ@m]d 122] 20 Met hyl
4-[4-(1- et hyl pi peridin-4-ylidene 10-"di hydr o- 9- oxa- 3-

t hi ab f - -
L Lo e g

thi abenzol f] azulrasdhay dbiler 20y 13eirbok diad 92]
3-[ 4- (6- Car boxynet hyl H 9- oxa- -th| nzo [f]azul en-4 25

K/lb![ ﬂ;lm(azlplpﬁgglrﬂ:jpnl ?MH d—gﬂéetﬁglﬁ éﬁdlﬂ ?ﬁaawgrghé%ﬁ:h abenzo[ f]azul en- 6-
71 5215 O e 0 o
Egl ??egtzﬁg/r L?Eg ?EI gzﬁ%ﬁbg{e]ﬂhip ﬁé(%ﬂ%hﬁg éoxarm@ﬁpﬂ Lﬁgzﬂnzg[ f]azul en-
) (1 propyl pi pliaERRBRIRIGER, lﬁ’ﬁf‘f%*&h%a%ffiécgm@x opng 94]
L4 (X pr opyl of pERTATRA tﬁaﬁq@?ﬂ%‘ﬁr%&i}dﬁwﬁ’%lé%ﬁﬁf i abenzo (1]
azulen-6-yl] acgtic 8¢ tﬁiaéu?on”g )HTcarl%oxyllate [Compound 95]
[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
6-yl]carboxylic acid [Compound 96]
Ethyl 3-[4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

15 thiabenzo[f]azulen-2-yl]propionate [Compound 97]
3-[4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl |propionic acid [Compound 98]
3-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl]propionic acid piperidinamide hydrochloride

20 (IUPAC: 1-{3-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl |propionyl}piperidine hydrochloride) [Compound
99]
3-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl|propionic acid [Compound 100]

25 Ethyl {4-[1-(3-pyrrolidylpropyl)piperidin-4-ylidene]-9,10-dihydro-4H-1-



Met hyl [ 4-(1-isopropyl pi peridin-4-ylidene)-4, 10-di hydro-9-oxa-3- thiabenzo
[f]azul en-6-yl]acetate hydrochl oride [ Conpound 131]

[ 4- (1-1sopropyl pi peridin-4-ylidene)-4, 10-di hydro-9-oxa-3 -

t hi abenzo[f] azul en-6-yl]acetic acid [ Coppound 132] 15 [0018] Et hyl

4- (1- propyl pi peridin-4-ylidene)-9, 10-di hydro-4H 1- thi abenzo[f]

azul ene- 2- car boxyl at e hydrochl ori de [ Conpound 133]

4- (1- Propyl pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-t hi abenzo[ f] azul ene- 2-
car boxyli ¢ aci dthiiyhbhac]apulee2 J(D})mibumyiaﬂeﬂh ydfeichjdride [Compound 101]

4- (4-pi peridin-4-ylidene-4, 10-di hydro- 9- oxa- 3-t hi abenzo[ f] azul en- 20

6-yl)butyrate h Blriiolid rill&b}-ylidene]-9,10-dihydro-4H-1-
4- (4- Pi peri di n-gﬁ?ﬁdﬂ 4, {'ﬂoﬁQﬁE?girpﬁ 9- oxay3 th! abenzo f]azul en- 6-

yl)butyric aci dthfﬂa&m@m&ruléiﬁz{ pokid @G [Compound 102]
Propyl (4- pi peridi n-4-ylidene-4,"10- di hydr o- 9- oxa- -t hi abenzo[ f] azul en- 6-

yl)acetate hydrpmiil p4i(deth s M41$7 ené - 9MEL-Biblydro-4H-1-
{4-[1-(3- hydroxypro yI)plperldl dene] 2’4, 10- dlhydro 9-oxa 23

3-thiab f I
vl sl aseesei ngtapbinadapereset iy

e R
el A ARG 9o Lomouns 1401 vty
o[ 4- (1- B2yt pi O QB Ry D Bt QiR R iy -1
- (4-pi por L?ﬁ“&lﬁf@i@?faéﬁiﬁiﬁ%?%ﬂﬁ%? SRR AL Yzt en-6-
%l %?1 (E’?/lpg; iedihxd %’éléﬂfﬁtﬁlog’nﬁ?rﬁ b %ﬁlléb%:%wﬂi%@ﬂi%[lﬁ'azul en- 6-
ylacrylic aci dth z&%ﬁgoﬁazujfen- -yl]acetate hydrochloride [Compound 106]
{4-[1-(2-Hydroxyethyl)piperidin-4-ylidene]-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl}carboxylic acid hydrochloride [Compound 107]
[4-(1-Ethylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
15 yl]carboxylic acid hydrochloride [Compound 108]
Ethyl {4-{1-[4-(4-t-butylphenyl)-4-oxobutyl]|piperidin-4-ylidene}-9,10-
dihydro-4H-1-thiabenzo[f]azulen-2-yl}carboxylate [Compound 109]
Ethyl {4-[1-(2-ethoxycarbonylmethoxyethyl)piperidin-4-ylidene]-9,10-
dihydro-4H-1-thiabenzo[f]azulen-2-yl}carboxylate hydrochloride
20 [Compound 110]
Ethyl {4-[1-(2-carboxymethoxyethyl)piperidin-4-ylidene]-9,10-dihydro-
4H-1-thiabenzo[f]azulen-2-yl}carboxylate [Compound 111]
2-Vinyl-4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulene [Compound 112]
25 [0017] Ethyl (4-piperidin-4-ylidene-4,10-dihydro-9-oxa-3-



Et hyl 3-(4-piperidin-4-ylidene-9, 10-di hydro-4H 1-thi abenzo[f]azul en-2- 15
yl )acryl ate hydrochl ori de [ Conpound 145]

3-(4-Piperidin-4-ylidene-9, 10-di hydro-4H 1-t hi abenzo[f]azul en-2- yl)acrylic

acid [ Conpound 146] Et hyl 21

[ 4- (1- et hyl pi peridin-4-ylidene)-9, 10-di hydro-4H 3- thi abenzo

[f]azul en-6-yl] acetate hydrochl oride [ Conpound 147] 20

[ 4- (1- Met hyl pi peridi n-4-ylidene)-9, 10-di hydr o- 4H 3-t hi abenzo[ f] azul en-

6-yl]acetic aci thidbeszofd-Aléris- ffz@m@ﬁ dibt8loride [Compound 113
Et hyl 4- (1-i sopropyl pi p[efg‘@il di n-4-3£/1 [ dene)?g, 10-di hy[dr o-elH- 1- ]

thi abenzo[f]az U{@Pﬁ:e?'r_dﬁ@ﬂbﬂi‘dén@hﬁlbééﬁligd}m@bkg-%—{h%'éﬁ%[ﬂazldﬁi-@
4- (1-1sopropyl pi peridin-4-ylidene)-9, 10-di hydro-4H1 25

t hi abenzo[f] azu 2- ' i@y [ Conpound 150] 24
[ 4- (1- Met hyl pi pgﬁg%ﬁﬁﬂt?ﬁhggngq%g] di hydr o- 4H 1-t hi abenzo[ f] azul en-

> et - 2 (4 ph SE R AR vlidene) 910-ihygro-4H1-3-
t hi abgnzo[f] az u{hng-e%-élgm%@ﬂegg_%g)&%{tgiﬁgg{#ggﬁg&l%gTpound 152] 5 [0019]

2- Methyl - 2- (4- pi peri dene- 9,

t hi abenzol f] azufghe Al HPLARI DL G .a6] d Chli@r - Conpound 153]

e hylo- L4 ( 1- ot M e e S A B R - RORMOiA - BT

t hi abenzo[ f] azu},.en- 2- - 2. mekh r.opi an d | oride nmpound 154]

ARERE i i el R R e R e

2-yl]-2-methylp i oni cid.[.Co nd.,l t hyl

5[ (1 et plf‘g‘gir'i{@?tﬁYl%-lliﬁffChtah‘ggﬁﬂ?‘ﬁ;‘g?‘%’f??yéﬂé'-%%@'éa -

i abenzo[ f]azu).en- 6-y}]valer roc i de un
?h [ 45 (1- NF]E ]hyl pt%a?qnagltfh% qgéﬁb%gcfgm%lfg;@ﬁ 3 15
i abenzo[ f]azu| en-6-yl Jval eric aci nmpaun :

e hyFor [ ( 1ot MABY e Ao SR oErRa - H i) Q- ihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}acetate hydrochloride [Compound 118]
{4-[1-(2-Hydroxyethyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}acetic acid [Compound 119]
4-[1-(4-Hydroxybutyl)piperidin-4-ylidene]-9,10-dihydro-4H-1-

15 thiabenzo[f]azulene-2-carboxylic acid [Compound 120
[] carboxy [Comp ]
4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-thiabenzo[f]azulene-
6-carboxylic acid [Compound 121]
2-{4-[1-(2-Hydroxyethyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}ethanol [Compound 122]
20 Methyl 4-[4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
yl 4-[4-( ylpip y y
thiabenzo[f]azulen-6-yl]butyrate hydrochloride [Compound 123]
4-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl]butyric acid [Compound 124]
3-[4-(6-Carboxymethyl-10H-9-oxa-3-thiabenzo[f]azulen-4-

25 ylidene)piperidin-1-yl]propionic acid [Compound 125]

10



t hi abenzo[ f] azul en-2-yl]acryl ate [ Conpound 158]

3-[4-(1-Et hyl pi peridin-4-ylidene)-9, 10-di hydro-4H- 1-t hi abenzo[f] azul en-
2-yl]acrylic acid hydrochl ori de [ Conmpound 159] 20

Et hyl 4- (1- et hyl pi peri di n-4-yl i dene) -9, 102di hydr o- 4H 3-

t hi abenzo[ f] azul ene- 6- car boxyl ate [ Conpound 160]

4- (1- Et hyl pi peridi n-4-ylidene)-9, 10-di hydr o- 4H 3-t hi abenzo[ f] azul ene- 6-
carboxylic acid [ Conpound 161]

5- (4- Pi peri di n- Meyhylddnspéridin-4iyhildne-49t(ddrydsr¢9+-avtee Bz2b]abtazo(lf laukn2s
yl)val eric acid [ Conpound 162] 25 Met hyl

{4-[1-(3- pi peri gi)acetatg hydreyidnigé pEoimngound126] dene] - 4, 10- di hydr o-
9- oxa- 3-t hi abenzo[ f] azul en-6-yl }acetate di hydrochl ori de [ Conpound 163]

{4-[1-(3-Pi peri Methyll-[4t taﬁ%ilmpémﬁhmgidﬁa)m teehydrolPogdhiBydr o- 9- oxa- 3-
t hi abenzo[ f]azul en-6-yl }acetic acid [ rrpound 164] 5 Met hyl

4~ (1- met v pi s ffhulieBeNjdbckle HydhRnRicehurpolit FENz0 (1)

azul en-6-yl oxy] acetate” hydrochl orid npound

4- (15 Vet hyl i
i soonsol 1] zokenE Efyipipleiddes a) clfdae???qu[lgéﬂg’dg%%@?’ nhigbepizolflazulen

{4-]1-(2-oxopro g -4, 10-di hydro- 9- oxa-3- 10 thiabenzo
[f]azul en-6-yl }Qﬁﬂlkl?%tﬁgﬁ%l o[r o?:w?(orl Corrpound 167]

{1 abenzol 1] azar S g deiopy i %"ﬁ”@zhﬂe&% ORGSR

Eﬁl gtl)eglézlof?fggﬂ h\ééng Bff;éazéﬂé%h'éé‘xldcgr ocC érrq%ghq %&uﬁ%@]ﬁ

i abenzol 1] asof Er-e JibiHePal-dIRERE o SUBE D iba0

'E ﬁi gibl%nzf)wi glzﬁ %‘Pde!éanﬁl%/ﬁlu:l%ﬁ T’il]iacdgﬂiﬁtaguﬂm rgf W [ Compound 171]

[4-(1-Me thylpi R/thl ql ﬂ-d Il)%%r)]/?glpeh& 4? yll%grrlc% Z? 182 cﬁhydro 9-oxa-3-
thiabenzo[f]azulen-6-yl]acetate hydrochloride [Compound 131]
[4-(1-Isopropylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo(f]azulen-6-yl]acetic acid [Compound 132]

15 [0018] Ethyl 4-(1-propylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulene-2-carboxylate hydrochloride [Compound 133]
4-(1-Propylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulene-2-
carboxylic acid hydrochloride [Compound 134]

Methyl 4-(4-piperidin-4-ylidene-4,10-dihydro-9-oxa-3-thiabenzo[f]azulen-

20 6-yl)butyrate hydrochloride [Compound 135]
4-(4-Piperidin-4-ylidene-4,10-dihydro-9-oxa-3-thiabenzo| f]azulen-6-
yD)butyric acid hydrochloride [Compound 136]

Propyl (4-piperidin-4-ylidene-4,10-dihydro-9-oxa-3-thiabenzo|[f]azulen-6-
yl)acetate hydrochloride [Compound 137]
25 Methyl {4-[1-(3-hydroxypropyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-



20 thi abenzo[ f] azul en-6-yl sul fanyl] acetic acid [ Conpound 172] [0020]
Et hyl 3-[ 4- ( 6- net hoxycar bonyl net hyl - 10H 9- oxa- 3-

t hi abenzo[ f] azul en-4-yl i dene) pi peri di n-1-yl ] propi onate hydrochl ori de

[ Conpound 173] Met hyl 23
{4-[1-(2-ureidoethyl)piperidin-4-ylidene]-4,10-di hydro-9-oxa-3- 25

t hi abenzo[ f] azul en-6-yl }acetate [ Conpound 174] 26 14-

[ 1- (2- Ur ei doet hyl ) pi peri di n-4-ylidene] -4, 10-di hydro-9-oxa- 3-

t hi abenzo[ f] azu3-¢htabeiyiof flaetlen-6 ¢l Jacgtamippdrochldridk [Compound 138]

1- Cycl ohexyl oxycar bonyl oxyet hyl 4-(1-nethyl pi peridi n-4-ylidene)-9, 10-

di hydro-4H-1-t h{ 3djdraz Dpipeidindyyideneyigt @ditlydio-$eoka-BCompound
176] Methyl {4- {?P‘(}g mj hanggul o)ﬁyﬁm noe%]hyl ) pi peri diyr?-ﬁ4-yl i dene] - 4, 10-

di hydr o- 9~ oxa- SeidbabeimeAdBL v @peimpeuRy dsopn ori de [ Compound
1771 { 4- [ 1-(2-Methanes ulf onyl am noethyl)piperidin-4-ylidene]

-4, 10- di hydr o- 9E{hkQ [9@=nRethii ﬁLi-gﬁayﬁ@m,ﬁawiﬁmté-éxmd [ Compound 178]
t-Butyl 4-(6-carboxynethyl - 9- oxa- 3-t hi abenzo[ f* ] azul en- 4-

yli deqie) pi per i dih%énzﬁﬂm-élﬁ%z{c%ﬁ@H%‘&R‘)_cﬁl%?ide [Compound 140]
1- Cycl ohexyl oxycar bonyt oxyet hyl” { 4- pi peridi n-4-yli dene-4, 10-di hydr o- 9-

O S e SR g el s, 1001 15, B
sl ens: 2 o o RS NR ORI Copogyeg 141
" abeneol ) a2 BB A SETIA s o (1) souten- 4 20
J el per S SRR TR Y+ (L
9- oxgyy 3- t hi abengg] i Gl B0 8in 4 RIHNE 2 Fo MRS 8L I8ntSRARS YT uE%.
yl)acrylate hydrochloride [Compound 143]
3-(4-Piperidin-4-ylidene-4,10-dihydro-9-oxa-3-thiabenzo[ f]azulen-6-
ylacrylic acid [Compound 144]
Ethyl 3-(4-piperidin-4-ylidene-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
15 yDacrylate hydrochloride [Compound 145]
3-(4-Piperidin-4-ylidene-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-
yDacrylic acid [Compound 146]
Ethyl [4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulen-6-yl]acetate hydrochloride [Compound 147]
20 [4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-thiabenzo[f]azulen-
6-yl]acetic acid hydrochloride [Compound 148]
Ethyl 4-(1-isopropylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulene-2-carboxylate hydrochloride [Compound 149]
4-(1-Isopropylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

25 thiabenzo[f]azulene-2-carboxylic acid [Compound 150]



4-{4-[ 1-(2, 3-Di hydroxypropyl)pi peridin-4-ylidene] -4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f]azul en-6-yl }butyric acid [ Conpound 185] 25
3-{4-[6-(2-Piperidin-1-ylethyl)-10H 9-oxa- 3-thi abenzo[f] azul en-4 27

yl i dene] pi peri di n-1-yl }propi onic acid [ @bnpound 186] Met hyl

4-{4-[ 1- (4-oxopentyl) pi peridin-4-ylidene]-4, 10-di hydro-9- oxa- 3-

t hi abenzo[ f] azul en-6-yl }butyrate hydrochl ori de [ Conpound 187]

4-{4-[1-(4- Oxopentyl) pi peridin-4-ylidene] -4, 10-di hydro-9-oxa-3- 5

t hi abenzol f] azu[4e(il-Bethylpiperidin-4aglideredelyp@dity dt 8 8JH \ethigbenzo| flazulen-

2-met hyl - 2-[ 4- (1- et hyl pi peri di n-4-yl i dene) - 4, 10- di hydr o- 9- oxa-

3-t hi abenzo[ f ] agyil javetie y¢id|Coapydundr Ifdijonat e hydrochl ori de [ Conpound 189]

2- Met hyl - 2-[ 4- (1- et hyl pi peri di n-4-yl i dene) - 4, 10- di hydr o- 9- oxa-3- 10

t hi abenzo[ f] azuk 8-k .fza(m Ipekidpi-doylidenei 1 nddlivdrbl4Milde [ Conpound 190]
Met hyl {4-[1-(3- g%but y?%i per P(ﬂén 4- ylnyi' de_ne]g-;i4, lo-ygihhydr 0- 9- oxa- 3-

t hi abenzol f] azulteabeizi|f) Aty iepREalORjdlechISATR JUathpbYhl 152]
{4-[1-(3-Oxobutyl)pi peridin-4-ylidene] -4, 1I0-di hydro-9-oxa-3 15

thi abenzol Doyl en- &-YiRACY.(§-pasdrtihRTRAUAS 182lihk BRAH- 1ot hy
{4-[ 1- (3- et hanesul f onyl @m nopropyl ) pi péri di n-4-ylidene] - 4,
10- di hydr o- 9- ox@yi } bl q ; 1 Conpound
193] {4-[ 1-( 3-%ﬁ%ﬁggﬂﬁ%ﬁo}éni{ylta)qn?prfgEirbgg(i/iy‘%%m%%@%ﬁﬁeg?leﬂggﬁg?@gﬁ ~di hydr o-
20 9-oxa-3 -thi oralf1L on= B vh kot L Gii ogyound 194] Met hyl

S (4] 1 (2 ot FARRZ A e PREIAR M IAERD S ORI, To.

di hydr o- 9- oxa- 3g& 13Ul1ehn- 8- i | ori de [ Conpound
195] 3-{4-[1-( zﬂ‘kﬁeﬁgﬁﬁiﬁ[‘lﬁ%‘%Wéﬁlﬂn‘@%%%ﬁa‘@?%ﬁ%ﬂ@?ﬁ ene] - 4, 10- di hydr o-
25 9-oxa-3-thi aﬁ%}ﬁﬁéﬁdéﬁj{]en- 6-yl }propionic acid [ Conpound 196]

10 2-[4-(1-Ethylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]-2-methylpropionic acid [Compound 155]

Methyl 5-[4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl]valerate hydrochloride [Compound 156]
5-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

15 thiabenzo[f]azulen-6-yl]valeric acid [Compound 157]

Ethyl 3-[4-(1-ethylpiperidin-4-ylidene)-9,10-dihydro-4H-1-
thiabenzo[f]azulen-2-yl]acrylate [Compound 158]
3-[4-(1-Ethylpiperidin-4-ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulen-
2-yl]acrylic acid hydrochloride [Compound 159]

20 Ethyl 4-(1-ethylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulene-6-carboxylate [Compound 160]
4-(1-Ethylpiperidin-4-ylidene)-9,10-dihydro-4H-3-thiabenzo|[f]azulene-6-
carboxylic acid [Compound 161]
5-(4-Piperidin-4-ylidene-4,10-dihydro-9-oxa-3-thiabenzo| f]azulen-6-

25 yl)valeric acid [Compound 162]



28 Methyl (4-piperidin-4-ylidene-4,10-di hydro-9-oxa-3-thiabenzo[f]azul en-6-
yl sul fanyl )acetate hydrochl ori de [ Conpound 197] Met hyl

{4-[1-(3-net hyl sul fanyl propyl ) pi peri di n-4-ylidene] -4, 10-di hydro-

9- oxa- 3-t hi abenzo[ f] azul en- 6-yl } acet at e2fiydrochl ori de [ Conpound 198] 5
{4-[1-(3-Met hyl sul fanyl propyl ) pi peridi n-4-ylidene] -4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f]azul en-6-yl }acetic acid [ Conpound 199] Met hyl
{4-[1-(2-net hyl sul fanyl et hyl ) pi peri di n-4-ylidene] -4, 10-di hydr o- 9-

3-thiab t 4-
2)(?2 Met Ihf/ll gzlz?gfne;l e% Pl)pl pfaée?%i?él_q g Mggg%ﬁe?dli%a 1%63&?0 gmo?(g@]gml% [

thi abenzo[ f] azu$ R 8- fﬂlﬁl%‘i% aﬁﬂéﬂéLﬂ?H@&h‘t@%Rﬁﬁbeﬂo&ﬁ%r[onmpound 163]
-2-[4-(1-propyl pi peridin-4 |dene) 0- di hydro- 9- oxa- 3-

t hi abenzo[ f] azuﬁ $I ?338[*1 éi‘ufhﬁﬂy-érl;ﬁbgﬂgﬁ@eﬁgﬁ?ﬁ%l@éﬁlggQWIOQ& ﬁro DQB&EPS’U”C’ 202]

3-(4-Piperidin- | i"dene- 9, 10 azufen- 2-
{6 Pl ubr o 4. 1- T Parbeutetit-y)aceticacid (Compond 1641 o a5
Egl ?:h gfg[ f4] ?iutrr/get [w(]%erl glt}}]nﬁlggﬁpl de?@gﬁwg’lgoﬁhﬁglgf %3,
i gbereel 1 a2 etz e 5%18&&&&5%@@&9@9@ {Empnung 165y
et L D AL A BIREL 2
6 Not nyl - 1- ‘é@vﬂmﬂﬁﬁﬂ% oG Bt 290 16058 oxa- 3- 25
5 (a- P per 1 O n- MRt RS RpaDeleES TR A2 e ATt itaresdrexasdt o
[ Con%) und 209} thiabenzo[f]azulen-6-yl}acetate hydrochloride [Compound 167]
{4-[1-(2-Oxopropyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}acetic acid [Compound 168]
Methyl {4-[1-(4-oxopentyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}acetate hydrochloride [Compound 169]
15 {4-[1-(4-Oxopentyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl }acetic acid [Compound 170]
Methyl [4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-ylsulfanyl]acetate hydrochloride [Compound 171]
[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
20 thiabenzo[f]azulen-6-ylsulfanyl]acetic acid [Compound 172]
[0020] Ethyl 3-[4-(6-methoxycarbonylmethyl-10H-9-0xa-3-
thiabenzo[f]azulen-4-ylidene)piperidin-1-yl]propionate hydrochloride
[Compound 173]
Methyl {4-[1-(2-ureidoethyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
25 thiabenzo[f]azulen-6-yl }acetate [Compound 174]



3-(4-Piperidin-4-ylidene-4H 3-thi abenzo[f]azul en-2-yl)propionic acid

[ Conpound 210] 5

4- Pi peri di n-4-ylidene-9, 10-di hydr o-4H 3-t hi abenzo[ f] azul ene-6- carboxylic
acid [ Conpound 211] 26

4- (2-Brono-9, 10-di hydro-1|-thi abenzo[f] azul en-4-ylidene)-1- nethyl pi peridine
[ Conpound 212] [0022] Anong the conpounds of the present invention, in the
above- 10 nentioned general formula (1), a conpound in which one of R and
R2 stands for {94~Ipyxgmgerdde$hydmﬁgeﬁdmd4- iddnéipd ¢ Opdiayero-edxaddpounds i ncl ude
t he conpounds listed in Tables 18 and 19 set forth later. Further,

corrpounds list eﬂlidb@ni@ﬁ]ﬁu%-ﬁ%ﬂ}é@ti@%ﬁl [@(ﬂhg@ﬁlﬁd 1§t am ne acti ons and
| ow brain transfer are especially preferred. 15 [0023] A general nethod for

produci ng the cppRIcHExgioyRartumeenicthy M eNm@RyINipdridde-49yNddhel) &y, f)-nbel ow.
The conpound of the preSent” invénti'on Tepresented by the above-nentioned
general forml agihy -P8hi o6 descri bed

bel ow. Here, it ]ig {)dtgsﬁogzhlfa g?ﬁﬂ%{ﬁ]gggl?ﬁgrdléldnrgg)ﬁlg}(eit@fdr?e;ﬁl{& eeart that the

exactg met hods UE(?,(% 4y i 20 production of specified conpounds can vary
dependi ng upon el EO 1-[(zdhe‘yrr%ﬂcal structures. [0024] O the above-nentioned

ds of th ' ' . - t4 d
Sggf;{‘ fso‘r’rml aﬁ%ﬂﬁs{gﬂﬂ-%%ﬁgeglﬁéﬁgﬁl_fgﬁﬂ%ﬁﬁﬁ(@étﬁﬁ)Bﬁbehﬁﬁl-&-bﬁi’&n@]%ﬁ,1'09”e
lid -9, 10- dj 1 i 25 d d
Y ccor dance vy KOS Phacs A RaBORRY Pl BRSO FBRAE® 0% Boen' o,
Sho- 49- 69677; a (??{ﬁg@glﬁ gg-} n-4-ylidene)-4H 1- thiabenzo[fl azul ene conpound
can be produced[ ache with nethods described in Japanese Patent

Lol & Coen N, P10 N3 e g IR A5 el 16y 518 ©
4~ (p|geri di n-4- 1| depe) O PRI S e LN ARSI PP e

t-Butyl 4-(6-carboxymethyl-10H-9-oxa-3-thiabenzo[f]azulen-4-

ylidene)piperidine-1-carboxylate [Compound 179]
1-Cyclohexyloxycarbonyloxyethyl (4-piperidin-4-ylidene-4,10-dihydro-9-
oxa-3-thiabenzo[f]azulen-6-yl)acetate hydrochloride [Compound 180]

15 Ethyl 4-[1-(2-ethoxyethyl)piperidin-4-ylidene]-9,10-dihydro-4H-1-
thiabenzo[f]azulene-2-carboxylate hydrochloride [Compound 181]
4-[1-(2-Ethoxyethyl)piperidin-4-ylidene]-9,10-dihydro-4H-1-
thiabenzo[f]azulene-2-carboxylic acid [Compound 182]
1-Methyl-4-[6-(2-piperidin-1-ylethyl)-10H-9-oxa-3-thiabenzo[f]azulen-4-

20 ylidene]piperidine dihydrochloride [Compound 183]

Methyl 4-{4-[1-(2,3-dihydroxypropyl)piperidin-4-ylidene]-4,10-dihydro-
9-oxa-3-thiabenzo[f]azulen-6-yl }butyrate hydrochloride [Compound 184]
4-{4-[1-(2,3-Dihydroxypropyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl }butyric acid [Compound 185]

25 3-{4-[6-(2-Piperidin-1-ylethyl)-10H-9-0xa-3-thiabenzo[ f]azulen-4-



conpound can be produced in accordance with a nethod described in Helvetica
Chimca Acta, 54, Fasc. 1 (1971), 277-282; a 4-(piperidin-4-

yl i dene) - 4H 3-t hi abenzo[ f] azul ene conpound can be produced in accordance

wi th nmethods described in Japanese Patept Lai d-Open No. 10 Sho-49-69677,

Hel vetica Chim ca Acta, 49, Fasc. Emle Cherbuliez (1966) No. 26, 214-234,
and Helvetica Chimca Acta, 54, Fasc. 1 (1971), 277- 282; a

4- (pi peridin-4-ylidene)-10-o0x0-9, 10-di hydro-4H 1- thi abenzo[f]azul ene
conpound can beylpdadlsiedridin-& iwrgc acidgCoagpoudelst86]bed in Hel vetica

Chi m ca Act a, ?SS Faggp 3 (19%?%66-877?E[and a 4 15 ]

(pi peridi n-4-yl Mégtivg)4-44-T0-(dLonepeat éridinthiyHbendof 1 iy &ae9-eRa3ound  and
a 4-(piperidin-4-yli deér!lej[- 4( 10- di hy)gFg?Q- oxa- g-tﬁ[iibgbenzo[f azul ene conpound

can be producedighehes FIAHME 6} bogEatd 5aidcRRSHdWhBORR 99BL3L. [ 0025]

The formation of the functional” groups oh the aronmatic ring can be 20

acconpl { shed by NUONLQRLXBBeiy!BifRIThACy lertifa, { Nl D961 81 de)

lithio-formation re | kylT1thiumreagent, a Friedel-Crafts

acyl agion react{h%engomiz% '_gr}ggﬁtgglkggicf@:%ﬁ@%@mﬁ;]or the |ike. Further,

t he brom nated conpound” can onylation reaction, a

et S L A e g i 23

reaction, a Suz cou I on, y using a 31

transition neta ' ' -8 desired
functional gr Ou%itﬁiif)%ir/oigta?@%%ﬁ??f%@%@ﬁg@bﬁ%@%g&é@%ﬁ ﬁ%gil%zed by selecting
a starting raw ] vi ously having any substituent at a position
correspondi ng t@é@?@.ﬂdﬁ%%%] (1) Case where A is unsubstituted General

G nyor o- 4t 11 nAneRSbPrFECEHER Bl IR deoarre 8- dene) -
4kt 13§ i abenzol b 4 ST A8 1St hy ot BpiBalc stid hyatochfiside ~ 9 19
[Compound 190]
Methyl {4-[1-(3-oxobutyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl}acetate hydrochloride [Compound 191]
{4-[1-(3-Oxobutyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
15 thiabenzo[f]azulen-6-yl}acetic acid [Compound 192]
[0021] Methyl {4-[1-(3-methanesulfonylaminopropyl)piperidin-4-ylidene]-
4,10-dihydro-9-oxa-3-thiabenzo[f]azulen-6-yl } acetate hydrochloride
[Compound 193]
{4-[1-(3-Methanesulfonylaminopropyl)piperidin-4-ylidene]-4,10-dihydro-
20 9-oxa-3-thiabenzo[f]azulen-6-yl}acetic acid [Compound 194]
Methyl 3-{4-[1-(2-methanesulfonylaminoethyl)piperidin-4-ylidene]-4,10-
dihydro-9-oxa-3-thiabenzo[f]azulen-6-yl}propionate hydrochloride
[Compound 195]
3-{4-[1-(2-Methanesulfonylaminoethyl)piperidin-4-ylidene]-4,10-dihydro-

25 9-oxa-3-thiabenzo[f]azulen-6-yl} propionic acid [Compound 196]



di hydr o- 4H 3-t hi abenzo[ f] azul ene conpound, a 4-(piperidin-4-ylidene) 10

4H 3-t hi abenzo[ f] azul ene conpound, a 4-(piperidin-4-ylidene)-4,10-

di hydr o- 9- oxa- | -t hi abenzo[ f] azul ene conpound, and a 4-(pi peridi n-4-

yl i dene) - 4, 10- di hydr o- 9- oxa- 3-t hi abenzo[ 28 azul ene conpound, each of the
general formula (I1) will be given hereinbel ow The conpounds represented
by the general formula (11) are obtained by an al kylation 15 reaction, an
U | mann reaction, or a Mchael reaction of a compound represented by the
general formula Mdﬂh})l (4FupeBdiandiytidener4al Qedihydrof-oxaadhiabanze] f laankenett out
with an al kyl halide or the like in a solvent such as acetone, benzene, or
DVF (di net hyl f or yisnifeey])atetaie hydtachl@ridefempound19het ween room t enper at ur e
and a boiling point of the solvent, in the 20 presence of a base such as
pot assi um car bonMethyls{eldj 1+(8-myedh yldelfaoylprapod Jpésdridin by hdéntd-4, O-dihy drd- C- R,
R2 Y NN HR3 (111) (11) 32 [0027] The conpound represented by the

general formla @loxk)3-tidalediizel fiezhlby-6ayl }atdtaiei hyalyoeldbyide $Cotypduntd1o8] c aci d
deconposition, or reducing reaction of a compound represented by the

generag formula {4Y] (3M6thy@(ﬂfmb'ﬁ)rop$ﬂl§p@ieiﬁdin 4hylilleak }4i19)-didgdid-9+rbxas3-
carried out by refluxing while heating in a solvent such as butanol or

pot aset um hycr oxl e B RS IR %ﬁmﬂd [GogpouRd185] sod um fydroxi de or
Methyl {4-[1-(2-methylsulfanylethyl)plperldm 4-ylidene]-4,10-dihydro-9-
oxa-3-thiabenzo[f]azulen-6-yl}acetate hydrochloride [Compound 200]
{4-[1-(2-Methylsulfanylethyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-

10 thiabenzo[f]azulen-6-yl}acetic acid [Compound 201]
2-Methyl-2-[4-(1-propylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-ylsulfanyl]propionic acid hydrochloride
[Compound 202]
3-(4-Piperidin-4-ylidene-9,10-dihydro-4H-3-thiabenzo[f]azulen-2-

15 yDacrylic acid [Compound 203]
[6-Fluoro-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-2-yl]acetic acid [Compound 204]
[6-Chloro-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo([f]azulen-2-yl]acetic acid [Compound 205]

20 2-[6-Chloro-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo|[f]azulen-2-yl]-2-methylpropionic acid [Compound 206]
[6-Methoxy-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiabenzo|[f]azulen-2-yl]acetic acid [Compound 207]
[6-Methyl-4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

25 thiabenzo[f]azulen-2-yl]acetic acid [Compound 208]



O--OR H((IV) (Il'l) [0028] The conmpound represented by the general formnula
(I'V) can be synthesized by a carbonylation reaction of a conpound
represented by the 10 general fornula (V). For exanple, the reaction is
carried out by refluxing while heating.in a solvent such as benzene or

di chl oroethane, in the presence of et hgr chl orof ormat e or
2,2,2-trichloroethyl chloroformate. B- RZ Cd>--R, XCOOR R2 C--R, NN M
ODOR (V) (1'V) 33 [0029] The comnpound represented by the general formula

formia (Vi) &5k g et ok Ao DA o SH PR PSR, Hock
reaction, an a ({Ilﬁgti O‘Q?@/ action, or a fornylation reaction with properly

using a 5 pall ald QU , or alternatively converting a conpound
represented by _the general f.aormnul V]) to borjc acjd cqmpound, and
subj ecting t he 3€6rRiBeH nt‘b‘YHd%FZ‘G%'géB@BPmﬁgf]laé‘é]@FT%ﬁi)Pmlo’é‘ﬁa%ﬁi e, a
cyanation reaction can be carried out with a ligand such as DPPF (1,1
bi s(di phenyl pho@ﬂ%@}ﬁ@l%ene), PPh3 (tri phenyl phosphine), 10 P

-tol ) 3(tris(2-methyl phenyl)phosphine), P(t-Bu)3 (tri-tert-
E,‘Jt yIO'-"p)hogpL: fmfa)4—ﬁperﬁi&£§ﬁdgwgflg)dﬁi?lg)ﬁw-él('lemllljl;berg@arﬂlﬂazgliga@ﬁo| i um chl ori de,

usi ng copper cyanide, zinc cyanide, iron ferrocyanide, or sodium cyanide,
in the presenceCaibOHi(CdmiﬁiC%ﬁquadiﬁlrlﬂO) bi s(di benzyl i dene acetone)),
Pd2(dba)3 (dipalladiun(OQ tris(dibenzylidene acetone)), 15 Pd(OAc)2
(pal l adiun(I1) 4<2iBroa)a-9d0-ddyRrir3)thiabpatd[flazulecaed-ylidene)-1-
methylpiperidine [Compound 212]
[0022] Among the compounds of the present invention, in the above-

10 mentioned general formula (I), a compound in which one of R; and R,
stands for a hydrogen is preferred, and more preferred compounds include
the compounds listed in Tables 18 and 19 set forth later. Further,
compounds listed in Table 21 having excellent anti-histamine actions and
low brain transfer are especially preferred.

15 [0023] A general method for producing the compound of the present
invention will be given hereinbelow. The compound of the present
invention represented by the above-mentioned general formula (I) can be
produced according to the method described below. Here, it is obvious for
one of ordinary skill in the art that the exact methods usable in the

20 production of specified compounds can vary depending upon their
chemical structures.

[0024] Of the above-mentioned compounds of the present invention
represented by the above-mentioned general formula (I), a 4-(piperidin-4-

ylidene)-9,10-dihydro-4H-1-thiabenzo[f]azulene compound can be

25 produced in accordance with a method described in Japanese Patent Laid-



tetraki s(triphenyl phosphine)). The reaction can be carried out in a

conpati bl e solvent, such as DVF, water, acetone, acetonitrile, toluene,

(tetrahydrofuran), or a mxture thereof, at a suitable tenperature,

preferably at a tenperature between roosptenperature and a boiling point

of the solvent. B-- r~~lcc B-- Rz (~,¢c RZY-Br / C>R NN M M (V)

(V) 34 [0030]

obt ai ned by brom nation of a conmpound represented by the general

(V). As a bropemdld. Shoa46967 Broav(piperidabioylidene)4ike- can be used. The
in a conpatible sol vent such as acetic acid, 5

chl orof orm carﬂh@dbeh%l{fmllafelaﬁn p&iniyda WdacedBi AedvRdancerwith M Xt ur e
enperature, preferably a tenperature between 0C and

a boil'ing poi ntmeihdddeS&iBeIin Ja?anesBZPa‘iéﬁt La"IdBD eh RE. ShoM9-886 7 arldv! 1) (V1)

y the general forrru a (V1) is obtained

[v@ﬁf'gt‘[ﬁr’nic%rAé’tacﬁS) 'E:dEhﬁI%CCh%uHEzg W% bggr esent ed

reaction can be carried out
thereof at a suitable

[ 0031] The conpound represented

by subjectlng

by the general fornu ) to dration reacti MENLr Ty
reactq4 on. For I 151 ting a
corrpoﬂund repr e%%reﬁf lie eidggg era grlr?ﬁ &?{f@fl‘;?ﬂﬁaﬁé‘ﬁz&mazﬁl"eﬁ@

10

15

The conpound represented by the general formula (VI) is

compound can be produced in accordance with a method described in
Helvetica Chimica Acta, 54, Fasc. 1 (1971), 277-282; a 4-(piperidin-4-
ylidene)-4H-3-thiabenzo[f]azulene compound can be produced in
accordance with methods described in Japanese Patent Laid-Open No.
Sho-49-69677, Helvetica Chimica Acta, 49, Fasc. Emile Cherbuliez (1966)
No. 26, 214-234, and Helvetica Chimica Acta, 54, Fasc. 1 (1971), 277-
282; a 4-(piperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-
thiabenzo[f]azulene compound can be produced in accordance a method
described in Helvetica Chimica Acta, 59, Fasc. 3 (1976), 866-877; and a 4-
(piperidin-4-ylidene)-4,10-dihydro-9-oxa-1-thiabenzo[f]azulene compound
and a 4-(piperidin-4-ylidene)-4,10-dihydro-9-oxa-3-thiabenzo[f]azulene
compound can be produced in accordance methods described in

WO 2005/003131.

[0025] The formation of the functional groups on the aromatic ring can be

20

25

accomplished by bromination with bromine or NBS (N-bromosuccimide),
lithio-formation reaction with an alkyllithium reagent, a Friedel-Crafts
acylation reaction, a Vilsmeier formylation reaction, or the like. Further,
the brominated compound can be subjected to a carbonylation reaction, a
Heck reaction, a cyanation reaction, a formylation reaction, an Ullmann

reaction, a Suzuki coupling reaction, or the like, with properly using a

f ormul a

THE
20

10



Gignard reagent prepared from magnesi um and 4-chloro-N 15 net hyl pi peri di ne,
i n a non-aqueous solvent such as THE or toluene at a suitable tenperature
froma nelting point to a boiling point of the solvent. The subsequent
dehydration reaction can be carried out3wth hydrochloric acid,
trifluoroacetic acid, thionyl chloride or the like, in the absence of a
solvent or in a suitable solvent such as water, ethanol, or dichloronethane,
20 at an optimal reaction tenperature froma nelting point to a boiling

point 35 of thgasdilivenictalldatalgsinqueting patipdiesets edroduct haelegireér al f or mul a
(M11') can be synthesized in accordance with nethods described in Japanese

Patent Lai d- qJeﬁJrNﬁon%gmﬂg: GQeefratividy vedmpeuridBicandR HAeitleesiZed, byrasc. 1
(1971), 277-282, and 2005/ 003131. B- 5 -/ \ cd) "2 -CC) I O (Vill)

Me (VI1) [O003Hledtig mﬁlﬂ@ﬁfvﬁnﬁtéﬁal@fevﬁuslﬂhavm any substituent at a
4- (pi peridin-4-ylidene)-10-o0xo-9, 10-di hydro-4 t hi azobenzo[ f] azul ene

conmpound repr esgéﬁlﬁén%rré Iﬂeﬁgﬂ@ket{)or mula (1 X) 1is obtained by
concurrently subjecting a conpound represented by the fornula (X) to a

hydrokysi s r4;09%]“ on (9f metdhgk vengk AlhsuBSgtufed dehydration reaction of an
al cohol . reacti on can be carried out with an inorganic acid such as

Dy oo 01 1, BRI 1A A YRGB afo e ot et
boiling point. Y fro-4H-1-thiabenzo[f]azulene compound, a 4-(piperidin-4-ylidene)-
4H-1-thiabenzo[f]azulene compound, a 4-(piperidin-4-ylidene)-9,10-
dihydro-4H-3-thiabenzo[f]azulene compound, a 4-(piperidin-4-ylidene)-
10 4H-3-thiabenzo[f]azulene compound, a 4-(piperidin-4-ylidene)-4,10-
dihydro-9-oxa-1-thiabenzo|[f]azulene compound, and a 4-(piperidin-4-
ylidene)-4,10-dihydro-9-oxa-3-thiabenzo[f]azulene compound, each of the
general formula (IT) will be given hereinbelow. The compounds
represented by the general formula (II) are obtained by an alkylation
15 reaction, an Ullmann reaction, or a Michael reaction of a compound
represented by the general formula (IIT). For example, an alkylation
reaction is carried out with an alkyl halide or the like in a solvent such as
acetone, benzene, or DMF (dimethylformamide) at a suitable temperature
between room temperature and a boiling point of the solvent, in the
20 presence of a base such as potassium carbonate, sodium hydride, or

potassium butoxide.

RsX




R OHYR R2cd~_. NN i RRR3 (X) (IX) 36 [0033] The conpound represented
by the general formula (X) can be obtai ned by subjecting a conpound
represented by the general formula (XI) to a cyanation reaction, a

carbonyl ation reaction, a Heck reactiongpan alkylation reaction, or a
formylation reaction with properly using a 5 pall adi um catal yst, or
converting a conpound represented by the general fornula (XI) to a boric
aci d conmpound and subjecting the conmpound to a Suzuki coupling reaction.

AL @]gyfgwqugﬁe@&q BArERRIALY B deal PBtmifel (Ifid Stafdasuch as
(2, 6-diisopr opygggﬁ y@lpbgam 1§“h rﬁ?@ggﬁ{ﬁﬁ&'dodécgﬁ-ipogﬁl o??e‘lﬂl%fn 0 cyani de,

zi nc cyani de erroc I'um cyani presenhce of
o) 2 P2 o Sl GRS B TR B
At Se?anLHZt o Euplge aﬁls@aﬁyﬁmwg%qﬁg%ﬁh%%%rwg. Srrgﬁﬁ%ﬁlg wBAE; *t he *
?;)(: ;/e X) Qlvee: fleatmg 1% aCsol\Beﬁt such as b%ltanol or 1sopropanoll:ezm the presence otR3 (X)) 3

strong base such as sodium hydroxide or potassium hydroxide.

[0028] The compound represented by the general formula (IV) can be
synthesized by a carbonylation reaction of a compound represented by the
10 general formula (V). For example, the reaction is carried out by refluxing
while heating in a solvent such as benzene or dichloroethane, in the

presence of ethyl chloroformate or 2,2,2-trichloroethyl chloroformate.




[ 0034] The conpound represented by the general fornmula (XI) is obtained by
subj ecting a conpound represented by the general formula (XIl) to a
Gignard reaction or the |like. For exanple, a Gignard reaction can be 20
carried out by treating a conpound reprﬂsent ed by the general formula 37
(XI'1') with a Gignard reagent prepared om magnesi um and 4-chl oro- N-

nmet hyl pi peridine, in a non-aqueous solvent such as THE or toluene at a
suitable tenperature froma nelting point to a boiling point of the solvent.
ok Ow 2z / 1 OHY-Br Y~-Br RRO(X 1) R3 %@I) 55/%0035] The
conpound r é@0ZYent eJIEWW%@PmSCﬂ@ﬂM the@rnerpl éormwla (Y¥Dcanhsd by a
(3-elimnation reaction or the like, which is carried out subsequent to
subj ecting a coolifeined hyesubiensingericomponnd represcatedrioy thel genegatiformulao a

met hanol deconposition reaction. For exanple, the nethanol deconposition is
carried out by (\éfltarioygnativn reakctian; mgalbonyﬂatlbamcﬂctloﬁhe Heark(18aetiomianat i on
reaction can be carried out with a base such as DBU (1, 8-

di azabi cycl o[ 5, dlk§]atiod-réactiva), or trfoahlatianiresctionrwithtpasérlynigingaxi de, in a
sol vent such as THF, benzene, toluene, or nethanol at a suitable
tenpegature fr omlradmtcetmys@buﬂ@erh@n@ew@ohvmingm csmpbuideepseentsd by Br Br

OVt MBr Rz(~ 1 ~8r
the general formula (VI) to a boric acid compound and subjecting the
compound to a Suzuki coupling reaction. For example, a cyanation
reaction can be carried out with a ligand such as DPPF (1,1’-
bis(diphenylphosphino)ferrocene), PPh; (triphenylphosphine),

10 P (o-tol);(tris(2-methylphenyl)phosphine), P(t-Bu); (tri-tert-
butylphosphine), or N,N’-(2,6-diisopropylphenyl)dihydroimidazolium
chloride, using copper cyanide, zinc cyanide, iron ferrocyanide, or sodium
cyanide, in the presence of Pd(dba), (palladium(0) bis(dibenzylidene
acetone)), Pd,(dba); (dipalladium(0) tris(dibenzylidene acetone)),

15 Pd(OAc), (palladium(II) acetate), or Pd(PPh;), (palladium(0)
tetrakis(triphenylphosphine)). The reaction can be carried out in a
compatible solvent, such as DMF, water, acetone, acetonitrile, toluene,
THF (tetrahydrofuran), or a mixture thereof, at a suitable temperature,
preferably at a temperature between room temperature and a boiling point

20 of the solvent.




(XI1r) (Xir1) 15 [0036] The conpound represented by the general formula
(XI11) is synthesized by subjecting a conpound represented by the general
formula 38 (XIV) to a brom nation reaction or the like with NBS or the
l'ike. For exanple, the brom nation reagfion is carried out by refluxing
whi |l e heating using benzoyl peroxide or the like as an initiator in a small
anount in an appropriate solvent such as chloroform carbon tetrachloride,
5 dichloroethane, or toluene. Br Br R2 /} Br RZ Br OO (XIV) (XiIl) [0037]

db
e, COMPOUPT oo S RS SR ) L ghes oY
e SR
TR LTl iy T R D o

the general fornula ( hesi zed b ][%ub ectl n a conpoun
represent ed by r?‘?’f‘é“’@eﬁﬁ’é‘rbﬁ CaFHF thl%c?g@??ﬁv‘ o0, Y?nltﬁP AbRestie agid,
Friedel -Crafts r ion or, the lik For . exanpl e, the |ntranplecul ar
Friedel -Crafts Ch@H@%QTBh C@éhprb@tr@ahlpnéa, gyl %ﬁ%@t@cmpﬂgmal OARgBIIECC aci d

itself, or a product after converting the acid to
thereof at a suitable temperature, preferably a temperature between 0°C

and a boiling point of the solvent.

[0031] The compound represented by the general formula (VII) is obtained

10 by subjecting a product after a Grignard reaction of a compound
represented by the general formula (VIII) to a dehydration reaction or a
McMurry reaction. For example, a Grignard reaction is carried out by
treating a compound represented by the general formula (VIII) with a
Grignard reagent prepared from magnesium and 4-chloro-N-

15 methylpiperidine, in a non-aqueous solvent such as THF or toluene at a
suitable temperature from a melting point to a boiling point of the solvent.
The subsequent dehydration reaction can be carried out with hydrochloric
acid, trifluoroacetic acid, thionyl chloride or the like, in the absence of a
solvent or in a suitable solvent such as water, ethanol, or dichloromethane,

20 at an optimal reaction temperature from a melting point to a boiling point



an acid chloride or a mxed acid anhydride, to a reaction in the presence
of, 39 if necessary, a Lewis acid such as pol yphosphoric acid, alum num
chloride, titaniumchloride, tin chloride, or BF3.OEt2 (boron
trifluoridediethyl ether conplex), app]%)pri ately using a solvent such as
THF, dichl oronet hane, chloroform dichloroethane, carbon disulfide, or
nitrobenzene, at an 5 optinmal tenperature between a nelting point of the
solvent to 300C. Y Y RzZ COOH O (XVlI) (XV) [0039] The conpound represented

by he Sener el BTSN rheSaRing SUBSELI5] ) B4 B PR
Loact L on & W RGP el S HRLRR SERER hal S £
o 9 BN ST AR AP GE RaT
T LT oA PRSOE b s 20 O B, Tt no weiTe

smal | amount, in a solvent such as carbon tetrachl orjde or dichloroethane.
The reaction of benzyl brogide obtained by the brammnan reaction with
tri phenyl phosphine is cap+ifed by heating in a” uch as benzene,
t ol uene, or dichl oroet hdhe\ Th¢ resutti-rg—phospRorummealY can be 20
converted to a conpou rgsentfed by the fornula ( by treating the
phosphonium salt with a baseOsuch as but oxypossi umo di um hydride to 40
forman ylide, condensing t(k{(/a“il)l ide with thiophene al yde, and finally

(VIl)

[0032] (2) Case where A is 0x0
A 4-(piperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-1-
10 thiazobenzo[f]azulene compound represented by the general formula (IX)

is obtained by concurrently subjecting a compound represented by the
formula (X) to a hydrolysis reaction of methyl enol ether and a
dehydration reaction of an alcohol. This reaction can be carried out with
an inorganic acid such as hydrochloric acid, or an organic acid in a water-

15 containing solvent such as water or ethanol, at a temperature between

room temperature and a boiling point.




reduci ng a doubl e bond of the condensate. At this tinme, the treatnent of
t he phosphoniumsalt with thiophene al dehyde is carried out in a solvent
such as THF, acetonitrile, benzene, or toluene, at a suitable tenperature 5
froma nelting point to a boiling point3gf the solvent. The reduction of a
doubl e bond of a product froma Wttig reaction is carried out by contact
reduction, catalytic hydrogen mgration reaction, or hydrazine reduction
using a palladiumcatalyst or a Wl kinson conplex. '7Y Me RR , COOK R2 O
COOH ( XVI | 1) ner al
;0%33\1“ on élgme[&(?ﬂeda un P&%ﬁféﬂ%ﬁth@ h@ﬁ?%ﬁﬁul‘ﬁxﬁfbﬁn%

formula (I bove enbrace, in"a case where a pharnmaceutically

acceptabl e sal tobIRKAYy oltSeATRSEBImpYA RTclchdEn Phcselichtimngpl . anc

i d, “oxal 16 acishy b WG Hsheant PLLBBRSHL AT B R b AT,
iecolesefar VRS Eieeidil AOTRR OB o, o
e st oo PAABRTEhRID L BB sl bR’
convetted rever ik ek § XhnghBTeHE st By h€Bendll, il

case where the go u ar resent in 20 .,the state of, a steric,isomer such
e e trans foannd (X0 Bk S conthotan ang Shicfng s shmpolialofor o
hydrate or a nefal conﬁlfx co oung: the 4 present invention enbraces any
of steric isomer®2uki¢aiphing reachigne §iopexample, ALyanaiion [96H9R Cbeconpound of

th toi t.i be . i ned w
© Present N ed buf With a ligand such as DPBF PPhs, P (o-tol)s, P(t-Bu)s, or N,N'-

(2,6-diisopropylphenyl)dihydroimidazolium chloride, using copper

10 cyanide, zinc cyanide, iron ferrocyanide, or sodium cyanide, in the
presence of Pd(dba),, Pd,(dba);, Pd(OAc),, or Pd(PPh;),. The reaction can
be carried out in a compatible solvent, such as DMF, water, acetone,
acetonitrile, toluene, THF, or a mixture thereof, at a suitable temperature,

preferably at a temperature between room temperature and a boiling point

15 of the solvent.
OMe OMe
74
N4 \ijar L { onlCr,
N N
R iy
(X1) (X)

[0034] The compound represented by the general formula (XI) is obtained
by subjecting a compound represented by the general formula (XII) to a
Grignard reaction or the like. For example, a Grignard reaction can be

20 carried out by treating a compound represented by the general formula



sui t abl e pharmaceutical carrier or diluent to forma nmedi canent. Al so, the
5 conpound can be produced into preparations by any ordi nary nethods, and
t he conpounds can be produced into formulations as an orally adm nistered
agent such as a tablet, a capsule, a fige powder, or a liquid, or as a
parenterally adm ni stered agent for subcutaneous adm nistration,

i ntranuscul ar adm nistration, intrarectal adm nistration, or intranasal 10
adm nistration. In the prescription, the conpound of the present invention

may be used in )bHLtv@mra Gtigaafthrsageseprepard fyord Gaanicshing agdldtchlbas-aof , and
t he conpounds can be used al one or in a proper conbination, and further, a

bl endi ng agent jeiltylgipetidiie Hh@hﬁﬁfaﬁ'g b@saédlsfeﬁc‘shbueslmeehtanéne §0942] The
orally adm nistered preparati on can be used directly, or in a 15 proper

conbi nation wi tihlﬁabwtehg}%rﬁu?éiﬁ'o‘iﬂ H%elﬁﬁ% P@ﬁﬁﬁ@'a%mﬁnggﬂiﬁ%%‘f'ﬂ%@dlveﬂxc' pi ent
such as |l actose, mannitol, corn starch potato st together wth a

bi nder such as a crystalline cellulose, a cellulose derivative, gum arabic,
corn starch, or gelatin, a disintegrant such as corn sfd€ch, potato starch,
car boxynet hyl cellul ose pota$®um a |ubricant sugh c or 20 nmagnesium

stearate, and other additi t;gh as afiller, lﬁ?//we 0 &ggrnt a buffer, a

preservative, or perfuk® pl'et, 'a powder, a
granul e, or a capsul €2&0 addltlon t he conpouRd can be produced into
preparations in a dosage formother than above that| i§ optinmal for the
treatment depending 25 upon the kinds of the di seasevand the patients,

i ncl udi ng, for exanple, 42( Hkternally adm ni stered agents such as

i njections, suppositories, inhalants, aerosols, syregﬁ instillations, and
ointnments, and the |ike. [0044] The desired dose for e conmpound of the
present invention may vary dependi ng upon the subject to be adm nistered,

the dose f t he adm ni stration netho t he m ni st |ont|rre perlod
and the | K351 'or dthe qampmind wepressaisd N feeeaa??@mulé&%@b t he

present invention can
obtained by a B-elimination reaction or the like, which is carried out

subsequent to subjecting a compound represented by the general formula
(XTIT) to a methanol decomposition reaction. For example, the methanol
decomposition is carried out by refluxing while heating in methanol. The

10 B-elimination reaction can be carried out with a base such as DBU (1,8-
diazabicyclo[5,4,0]und-7-ene), triethylamine, or potassium butoxide, in a
solvent such as THF, benzene, toluene, or methanol at a suitable

temperature from room temperature to a boiling point of the solvent.

Br, Br OMe
74 7
Rz/\\ﬁj»m LN O
0 0

(Xt (XI1)

15 [0036] The compound represented by the general formula (XIII) is

synthesized by subjecting a compound represented by the general formula



be generally orally adm nistered in an anount of fromO0.5 to 1000 ny, and
preferably from1l to 500, for adult, at once or in several divided

adm ni strations per day. In the case of the parenteral adm nistration (for
10 exanple, an injection), the daily dosg is preferably fromone-third to
one- tenth the dose |evel for each of the doses nentioned above. EXAMPLES
[ 0045] Next, the present invention will be specifically described 15

her ei nbel ow by the Exanples, without intending to limt the scope of the

present inventi@UV)ereb@mifatieh tédetion@r the ke witi KBS Gethellikep| Rt ng a
sanple in a glass capillary tube, and using Yamato Scientific, Mdel M-21,

a nmelting poi ntexa'i‘%é}lﬂlleﬂﬁohﬁﬁiﬁdﬁm&tiém &RABE BEAbY 26f1@{ink Wehildeeamget er
was nade). 20 The spectrum was neasured with POCARIS Q (Thernmo Quest).

"H NWVR was neagdiheBeiddy] paranie or Mrdigke ARRPRAiatdr MG saiH] ISR Gn |
resonance anal yzer,; in Which chem cal shift was expressed in ppm using TM

added as an | nt gabrial- 00 sk s CuBRTrAScARSH 3ERNMrd | | c2 g8l col um

chr omat ogr aphy erformed using silica gel BW127ZH for ‘25 chromat ogr aphy
(FUJls SILYSI A . Lp-1ayer 43 chromat ography was perforned
usi ng5 silica 931%@?&&?@%3{}0%.&1&5715), in which detection was made using
a W lanp and a 5% phosphonol ybdi ¢ aci d- et hanol col or devel opnent reagent.

[ 0046] Exanple 1. 5 Production of Br. Br

4- (2-Brono-9, 10-di hydr o-1 ~thi abenzo[f] azulen-4 |Ir)- met hyl | pi peri di ne

[ Compound 212] Brom ng i

chloroform (50 m)g |\L} ' Rp "G v

4- (9, 10-di hydro-1-thi abéenzp[ f] azul en-4-yl i dene) - 1- t hyl pi peri dine (5.76 g,
19.5 mml) at 0C, and the fixture was stirred 10 at roomtenperature for 2
hours. Thereafter, a sat L{ﬁ\ﬂd aqueous sodi um (XIII)

[0037] The compound represented by the general formula (XIV) is
synthesized by subjecting a compound represented by the general formula
(XV) to bromination or the like with bromine. The bromination is carried
10 out in a solvent such as chloroform, acetic acid, or methanol at a suitable

temperature from a melting point to a boiling point of the solvent.

Rzm Rz//\&kj% Br
o] O

(XV) (XIV)

[0038] The compound represented by the general formula (XV) is
synthesized by subjecting a compound represented by the general formula
15 (XVI) to an intramolecular Friedel-Crafts reaction or the like. For
example, the intramolecular Friedel-Crafts reaction can be carried by
subjecting a carboxylic acid itself, or a product after converting the acid to

an acid chloride or a mixed acid anhydride, to a reaction in the presence of,



bi car bonat e sol

ution was added to the m xture, and an organic |ayer was
separated. The organic | ayer was washed with a saturated sodi um chl ori de

solution, and dried over anhydrous sodium sul fate. The solvents were

distilled off under a reduced pressure, 3and the residue was purified by 15

col um chr omat ogr aphy (chl orof orm nethanol = 9:1), to give 5.6 g (91%
onpound in the formof white crystals. M. 141-142C. M5 (H):
373 [M¥]. 1H-NWVR (DMSO-d6) S: 1.90-2.79 (m 13H), 3.18-3.22

the captioned c
mz 375 [ Mt+2],

(m 2H), 6.85 (Fmnettdsary? aMewib. a28d 66eh 4 Holyphod

of

1€l adRK A T@mn¥m RIGEHST i on

of 4-(2-Cyano-9, 10-di _hydr o-1 -thi abenzo[fT] azul én-4- 11y idene)- 1-neth ly
PRI cHRoridO RN de FBENDEL @o%h gifldbrii RNyl diez( dba) 3
DPPF (0.89°g, 1.8 ) (25

pi peri di ne hydr

(0.61 g, 0.74 mmol), and

c&rﬂglﬁé?,g{p‘ﬁg%?%lﬁg/ @ﬁgh@%fbe&lﬂs@m gFldfcii&gﬂ%etﬂﬁlJ mol )

m.) sol ution of
an argon 44 at

o were added to ‘a DMF

nos ure was stirred overni at 80C.

e sol ution

in

(50°m) vas. "t RENOIHEER, QichlRhERaR}, corfo BMITCS BAMUL G BBl CPed Wit

oA PR S

et hyl. acet at e.
t he resi due was
(chl or of or m net

with 4 nmol/L hydrogen chlori
captioned conpound in the fq
of 4-(1-Meth |y piperidin-4
t hi abenzo[ f] azul ene-2-c

aqueous sodi um

solution of Compound 1 (175

hanol = 9:1), and the resulting oily product was treated

i oxane, to give 1.9 g (40% of the

hydr oxiRde:
@04, 2 Mol ), and the

(XVI) (XV)

[0039] The compound represented by the general formula (XVI) can be

10

15

20

synthesized by subjecting a compound represented by the general formula
(XVII) to an Aldol reaction, a Wittig reaction, a Wittig-Horner reaction, a
Peterson reaction, or the like. For example, in a case where a Wittig
reaction is used, a compound represented by the general formula (XVII) is
treated with NBS to brominate a methyl group, and then treated with
triphenylphosphine to form a phosphonium salt. At this time, a
bromination reaction is carried out by refluxing while heating using
benzoyl peroxide or the like as a reaction initiator in a small amount, in a
solvent such as carbon tetrachloride or dichloroethane. The reaction of
benzyl bromide obtained by the bromination reaction with
triphenylphosphine is carried out by heating in a solvent such as benzene,
toluene, or dichloroethane. The resulting phosphonium salt can be
converted to a compound represented by the formula (XVI) by treating the

phosphonium salt with a base such as butoxypossium or sodium hydride to

f crystals. [0048 anpl e 3. 10 Production
id)-9, 10-di hydr o- 4,
ylic acid hydrochRerdi ound 41 A 2 nol/L
ution (20 nL) was added gto an ethanol (10 ni)



m xture was stirred overnight while refluxing and heating. Ethanol was 15
distilled off under a reduced pressure, and 6 nol/L hydrochloric acid was
added to the resulting residue. The precipitated crystals were coll ected by
filtration, and sufficiently washed witlpwater. The crystals were dried
over phosphorus pentoxi de at 50C under a reduced pressure, to give 0.96 ¢
(679 of the captioned conpound. 20 [0049] Exanple 4. Production of Ethyl

4- (1-met hyl | pi peri di n-4-ylidene)-9, 10-di hydro-4H 1-

t hi ab f 125 ; illed t
0C, “andthi onyl TRy ey 8 Rgsh e PREE vk, (ROpRERE gLl Al ound
4 (100 , 0.29 | U401 3 @pd i
st |( rr edrr?or 30 rr?lﬁﬁgftngsa\,l\@g%b&gt% ﬁgﬁqﬁghé ?%4‘#3‘)%@% #}:tﬁg tllllglgt tlhtr?g%a?rn éEH(;:Hou\rNg.S
Af t | | owi ' ' i
AL er L1 0w 1, RS SOAAER h S SyfBneEflochad it B B ASHLEHES e,

ted by filtratli LA v 1k i 009 ti d
somoind 't o O SRt bbbel S tbep Aol

- - X . i pet di n- -9,10- .

i byt o- 4t 1. ¢ nSBeR oS Roin uf 2 B Boib ot MesURi Theaepeasinafinr i1
Et hyl chl t 7.mL, 599 I as added t . di h 140
L o b o or a0 Bk 65 S0 B8 WS RS e BT R KPR e
stirred overnight while r(ifl.uxi ag) and heati n%é The sal vent, was distilled off
under a reduceddredaRcatalytig hyAEogeadmaration fFashianr hydrage reduciiopy silica
gel colum chromat Og{n%ﬁgéj (chl orof orm ive 6.3 g (100% of the

L0 g
capti oned conpo®HBg unECakpyst 0p 2 Wéi(msea&em #X-of Et hyl
[ 4- pi peridin-4-ylidene, -9,10-di hydro-4H1- thiabenzo[f azul en-2-yl| carbox,

1~[ Conpound 62] );(@\y
x-Me
COOR w
* P coom
(XVII) (XVI)
10 [0040] The compounds represented by the general formula (I) mentioned

above embrace, in a case where a pharmaceutically acceptable salt thereof
is present, various kinds of salts thereof, and include, for example, addition
salts with an acid such as hydrochloric acid, oxalic acid, fumaric acid, p-
toluenesulfonic acid, maleic acid, succinic acid, acetic acid, citric acid,

15 tartaric acid, carbonic acid, or nitric acid. In addition, the salts of carboxyl
group of the compounds include suitable alkali metal salt of sodium,
potassium, calcium and the like. These salts can be produced from each
compound in a free form, or converted reversibly, in accordance with a
known method. In addition, in a case where the compounds are present in

20 the state of a steric isomer such as a cis-frans isomer, an optical isomer or

a coordination isomer, or a hydrate or a metal complex compound, the



A 33% hydrogen brom de-acetic acid solution (23 nL, 133.2 mmmol) was added
to an acetic acid (90 nL) solution of Conpound 61 (10.5 g, 24.7 mmol), and
the m xture was refluxed with heating for 5 hours. After 20 allow ng the

m xture to cool in the air, the solventgiwere distilled off under a reduced
pressure, and the precipitated crystals were separated by filtration and
dried to give 8.8 g (82% of the captioned conpound. [0052] Exanple 7.
Production of Ethyl 14-{1-[4-(4-t-butylphenyl)-4-oxobutyllpiperidin-4- 25

l'i dene }-9, 10- dpfeyehitdnvidhtiont drnbRenz anj bf btegicubemfies; h!ydlrat‘@r Bad ybfipte x4 6

[ Compound 109] Triethylamne (2.1 niL, 15.1 mmol ) and
1-(4-tert-butyI@ﬂﬁﬁaﬁﬁ¢¢m chl or obut an- 1- one (1.98 g, 8.3 mol) were added to
a DVF (75 nL) solution of Conmpound 62 (3.0 g, 6.9 mmol ), and the m xture

was sti rregomf 80@“He%or§%oﬁﬁ?l-’6tsthe EsenP ik@ntion Wah Bedonibiht®didfd under a
reduced pressure, water s then added to the residue, and the product was

extracted w th ﬁﬁgﬁlﬁ Hﬁhﬁc@gtlgﬂ Ptg&atﬂ‘cﬁldeﬂi’%f a YRG!t M1, hat ur at ed

sodium chl ori de s ried over anhydrous sodi um sul fate. The

322:??2?, pur 11 €  CTRbOAEY o be PRRRIcER (EHIES %%ﬁ?@%?iﬁﬁx e ot éfs:d“:
Pr aduct | on- of 24 BekddihE olh edadand ARER TR (o LRRy 217 ©
o) aﬁEQZSBLLdfcﬁjpgﬁﬁe%@dﬂ[é’?%%f%%%ﬁ%"%"g?%?"h%??%@% e Sl

hyl d dih - th I
g, 102 mol) pié'ﬁ'él‘re‘éh%a T she ot Fhfs cuallgt8}+$?§e”2°%%%<?li“fﬁi‘ez(3 ’

days, and a saturated aus sg{ {um bi car aj . ut| s then added
thoreto to al | ol GEHa U GATBRSGASR GRNAE yapinistiation, 6f mffanasa
10 administration. In the prescription, the compound of the present invention

may be used in the form of a pharmaceutically acceptable salt thereof, and
the compounds can be used alone or in a proper combination, and further,
a blending agent with another pharmaceutically active ingredient.
[0042] The orally administered preparation can be used directly, or in a
15 proper combination with a suitable additive, for example, a conventional
excipient such as lactose, mannitol, corn starch, or potato starch, together
with a binder such as a crystalline cellulose, a cellulose derivative, gum
arabic, corn starch, or gelatin, a disintegrant such as corn starch, potato
starch, carboxymethyl cellulose potassium, a lubricant such as talc or
20 magnesium stearate, and other additive such as a filler, a wetting agent, a
buffer, a preservative, or perfume, and the like to produce a tablet, a
powder, a granule, or a capsule.
[0043] In addition, the compound can be produced into preparations in a
dosage form other than above that is optimal for the treatment depending

25 upon the kinds of the disease and the patients, including, for example,



20 The organic | ayer was washed with a saturated sodi um chloride sol ution,
and then dried over anhydrous sodiumsulfate. The solvents were distilled
of f under a reduced pressure, and the residue was then purified by col um
chromat ography (chl orof orm net hanol = 942), to give 3.8 g (100% of the
captioned conpound in the formof white crystals. 25 [0054] Exanple 9. 47
Production of Ethyl 3-[4-(1-nethyll piperidin-4-ylidene)-9,10-di hydro-4H
3-t hi abenzo]f azul en-2-yl]acrylate [Conpound 22] Triethylamne (35.5 nL, 255
mrol ), ethyl acesteatadly(adénidistdred 246ntspsmh)as ipgictiads, swppositaies, {thatangs, 1. 8
mol ), and tri(o-toluyl)phosphine 5 (1.5 g, 5.0 nmol) were added to a DW
(160 ) sol uti serosdls,GympesyinktRlatiofs 2amgl oidnéntsymid) thedile. t he ni xture was
stirred overnight at 80C in an argon atnosphere. A saturated aqueous

anmoni um ch0044]de sdhetdesiredatose foickbe componadrofakd pessem tventon hiag product
was extracted wth ethyl acetate, and the organic |ayer was then washed

with a saturat edary@iépeidiagupondae $Gbjeel 1t beosdministerdds theodye faphy thieous sodi um
sulfate. The solvénts weré distilled off under a reduced pressure, and the

resulging resi dy@niasrdtiRimethod, fheeéﬂxﬁﬁnﬁﬁﬁtidﬁ’muﬁbf])@fﬁéﬂoﬂ{cﬁﬂiémke In
(chlorof orm net hanol = 9:1), to give 6 g (79% t he capti oned conpound

in the formof wyet & 6btdft &ldesired Ofoa] tlﬁ@ﬁﬂ(ﬁm@i%f tia@ p'?és‘éﬂtv'ﬁf\ﬂeﬁﬂof?t:an
4- (6- Brono- 10H 9- oxa- 3-t hi abenzo[ f] azul en-4-yl i deneL "neth | pi peridi ne

©- Br omo- 10F - Ofaxndrhi ABRIAOAIAULAR i ANk o Bom 09 1511BD) mygpaadded

to a Gignard rea ent epare romé4 | or o- p| peridi ne m., 150

mol), a metal_grangel i & 900 ]f“épaaﬁ)lt%& h{)garmt@em% g(0.1 m), and

THE (200 m). e rea ure was stlrre roomtenperature for 2

hours, a satur aﬁ(ﬁﬂﬁﬂﬁﬂﬁfbﬁ% peg'aq?.n RSN e SR A NRRIAPIRY (& the

sol ution to stop the reac
10 example, an injection), the daily dose is preferably from one-third to one-

tenth the dose level for each of the doses mentioned above.

EXAMPLES
[0045] Next, the present invention will be specifically described
15 hereinbelow by the Examples, without intending to limit the scope of the
present invention thereto.

A melting point was determined by placing a sample in a glass
capillary tube, and using Yamato Scientific, Model MP-21, a melting point
measuring instrument (No compensation of the thermometer was made).

20 The MS spectrum was measured with POLARIS Q (Thermo Quest). 'H-
NMR was measured with Bruker, Model ARX500, a nuclear magnetic
resonance analyzer, in which chemical shift was expressed in ppm, using
TMS added as an internal standard (6 = 0 ppm) as a standard. Silica gel
column chromatography was performed using silica gel BW-127ZH for

25 chromatography (FUJI SILYSIA CHEMICAL LTD.). Thin-layer



and a product was then extracted with ethyl acetate. The organic |ayer was
washed with a saturated sodium chloride solution, and dried over 25
anhydrous sodium sul fate. The solvents were distilled off under a reduced 48
pressure, the resulting residue was disg®lved in dichloronmethane (300 nL),
trifluoroacetic acid (77 nmL, 1.0 nol) was added thereto, and the m xture

was stirred overnight. The solvents were distilled off under a reduced
pressure, and a saturated aqueous sodi um bi carbonate solution was added 5 to
the residue. Thehrpfaterapasaspetfaeined uslrighsikitdytl FXeK @erckaNg. 51e5), ext r act
was washed wth a saturated sodium chloride solution, and dried over

anhydr ous sodi Ui ﬁhich&ie@ectfﬂﬂ&v&@in‘ﬁﬂél uSinged §Viasip blhd?d 596 bh@ﬁﬂﬂ’m(ﬂybd@d uced
pressure, and the resulting residue was then purified by col'um

chr omat ogr aphy memqewwrd@o%gmnﬂ@a hi, t0 give 16.2 g (81% of the 10
captioned conpound. M5 ; +1]. 1H NVR (DVSO-d6) 8: 2.09-2.77

(m 11H), (d, gk 815 Hz, 1H), 542(d J = 15.5 Hz, 1H), 6.81-7.45
(m 5H). EOO@] Exaﬁgpédrl’. Productlon of 2-[4-(1-Met hyIIpl perldl n-4

lid) -4, 10-di hydpeidde¥fto

hydr ochl ori de” [Compounc examethyl drst T 1L, 31°2 Mo ) was
e cool o o aiighigh Taplelfpudifatol © ol L butyT 1 umhevene
e m STt 50 e ol B SRR RS, S
hiori de (0. 34 0 mb7 golom orEr 1 GaiRARp PRI BRI AN A UNARF &5 e 1 o
thi ;nbgﬁ;g[sf] igﬂmsﬂlyiﬁlv?ﬁﬂﬁw&?%“ &e]tﬁl iy ik B Gea ‘é‘g‘}t? ‘Bmgfleg#ﬂngrﬂ%g%s 25

thendadded dr op v¥sethereto TP xture,was .stirr rnlght at. room
1 room temperature for 2 hours. Thereafier, a sa ura h aqueous sodium

bicarbonate solution was added to the mixture, and an organic layer was
separated. The organic layer was washed with a saturated sodium chloride
solution, and dried over anhydrous sodium sulfate. The solvents were
distilled off under a reduced pressure, and the residue was purified by

15 column chromatography (chloroform-methanol = 9:1), to give 5.6 g (91%)
of the captioned compound in the form of white crystals.
Mp. 141°-142°C. MS (EI): m/z 375 [M*+2], 373 [M*]. 'H-NMR
(DMSO-dg) 8: 1.90-2.79 (m, 13H), 3.18-3.22 (m, 2H), 6.85 (s, 1H), 6.98-
7.30 (m, 4H).

20 [0047] Example 2.
Production of 4-(2-Cyano-9,10-dihydro-1-thiabenzo[f]azulen-4-ylidene)-

1-methylpiperidine hydrochloride [Compound 1]

Zn(CN); (0.94 g, 8.8 mmol), Pd,(dba); (0.61 g, 0.74 mmol), and

DPPF (0.89 g, 1.8 mmol) were added to a DMF (25 mL) solution of the

25 compound obtained in Example 1 (5.0 g, 14.7 mmol) in an argon



49 tenperature, water was then added to the reaction m xture, and the
product was extracted with ethyl acetate. The solvents in the organic |ayer
were distilled off under a reduced pressure, and the residue was purified
by silica gel columm chromat ography (hégxane-ethyl acetate). The purified 5
conmpound was di ssolved in dioxane (10 nL), a 4 nol/L hydrogen

chl ori de-di oxane solution (12.5 nL, 50 mml) was added to the solution, and
the m xture was stirred overnight. The solvents were distilled off under a
reduced pressurg@&mospHerehgndiiRcmbxtued @ds stiprsd aksrnigliteat 83° Ce dhesluble

filtration, to give 1.5 g (69% of the captioned conmpound. 10 [0057] Exanple
12. Producti on @httersByeedilferdd off, Akdngatedtsadale RERIrfdeastlibtesh (G00ME.) wiasom ne
(8.5 nL, 165 mmol) was added dropmnse to a chloroform (300 m.) solution of

9, 10- di hydr o- | -{hbh alged &l fHeala@s) -ahdARE ptFficl wiks ext@StedmWith etBdcdtar. M xture
was stirred for 4 hours. Water was added to 15 the reaction m'xture, the

product was eXtTﬁegademtwbretmgtille@C@ﬁf%aeraP&ucea?%ysﬁré WefesPhR Wien washed

with a saturated aqueous sodi um bicarbonate sol ution and vvlth a saturated

sodi g chl ori deggg lp‘ﬁ 1'f%ﬁ bfyaﬁﬁca ger &Yleahra@'avc%; glgﬁyr 'nfléthsn (JThe

solv$nt3 ﬁere dlstll und reduce e resi due was

52.0 g (69% Slé#?ﬁlggﬁca%% %Eﬁ@fﬁ?@r%’ @%‘Cﬁ%ﬁ%ﬁeﬁfe@ﬁ?ﬂ %3&8{/%@?{0%@98' M7
2

7 ey v Cm C ayOridahaand: 1o gk, e B hdbaidnea cottpduriintele 219

2,9, 10-Tri brono ? &;%&F% ro-1-thi abenzo[f]azul en-4-one 50 NBS (65.4 g, 367
rrm)l) and benzo mp (0.1 g, 0.5 mmol) were added to a dichl oroet hane

(500 ni) S?bt‘ﬂé on ofEXtapne 1g(grrpound

10 Production of 4-(1-Methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

thiabenzo[f]azulene-2-carboxylic acid hydrochloride [Compound 4]

A 2 mol/L aqueous sodium hydroxide solution (20 mL) was added
to an ethanol (10 mL) solution of Compound 1 (1.5 g, 4.2 mmol), and the
mixture was stirred overnight while refluxing and heating. Ethanol was

15 distilled off under a reducéd pressure, and 6 mol/L hydrochloric acid was
added to the resulting residue. The precipitated crystals were collected by
filtration, and sufficiently washed with water. The crystals were dried
over phosphorus pentoxide at 50°C under a reduced pressure, to give 0.96
g (67%) of the captioned compound.

20 [0049] Example 4.

Production of Ethyl 4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-1-

thiabenzo[f]azulene-2-carboxylate [Compound 3]

Ethanol (10 mL) was chilled to 0°C, and thionyl chloride (0.24 mL,
0.32 mmol) was added dropwise. Compound 4 (100 mg, 0.29 mmol) was

25 added to the solution, and the mixture was stirred for 30 minutes, and then



obtained in Exanple 12 (53.9 g, 184 mmol), and the m xture was refl uxed
whil e heating for 4 hours. The reaction m xture was allowed to cool in the 5
air, and a saturated potassium carbonate was then added thereto to allow an
organic |l ayer to separate. The organic |ayer was further washed with a

sat urat ed potassium carbonate and with 4 saturated sodi um chloride

solution, and then dried over anhydrous sodium sul fate. The solvents were
distilled off under a reduced pressure, and the residue was purified by 10
silica gel colum chromatography (hexane-ethyl acetate), to give 76.8 ¢
(93% of the ca@ﬂuaﬁédvlulﬂw&aﬁm.foxﬂhwm(mgoauewu@ the rgfluged mixwIGt@ Hz,
1H), 6.22 (d, J = 5.3 Hz, 1H), 7.67-7.7_4.Sm 4H), 8.03-8.05 (m 1H). [0059]
Exanpl e 14. 15 ¢aalduthe ain, the splvenisrwereodistl¢baif-undenaabdweed]frejsaize;lamd- 4- one
A et hanol (1100 nlL) solution of the conpound obtained in Exanple 13 (90.2
g, 200 mmol ) watherprécipikettdwinystelsheereisaparateal by fjltrationsdntdedried, ltowivegl@he

m xture to cool in the air, DBU (63.4 g, 417 mmol) was further added
thereto, and thmgnilR0%)efthe captidnedsshmypuune indhe forgn bOwhie apstalser

overnight. The reaction mxture was allowed to cool in the air, and the
precipit at §0030]yst alBxangple Sseparated by filtration and dried, to give the
captioned conpound in an anount of 55.7 g, 173 nmmol (2 steps, 87%. M5
(El): mz 322 [PModaktiond0 Ht] [4-(1Fethivky datbéit¥1giperidin-4-Wddens)-9,13H) , 6. 98 (s,
1H), 7.61-7.62 (m 1H), 7.77-7.80 (m 1H), 7.90-7.96 (m 2H), 25 8.46-8.47
(m 1H. 51 [O§kQHr=4HpliRiabenzdifREuRhiDR]]eirboxylate [Compound 61]

2- Brono- 10- et hoxy-4- (1- met hyl pi peridin-4-yIl)-4H 1-

thi azobenzo[ f | azul erEfiyPthldRR BB ) 30988mbD) wxanmled b4 (4. 27 g, 13.3
mol) was 5 added to a Gignard reagent prepared from

4- chl or o- N- met hyjcRi?6&thdhd €140 mL) solution of Compound 3 (22.0 g, 59.9 mmol),

10 and the mixture was stirred overnight while refluxing and heating. The
solvent was distilled off under a reduced pressure, and the resulting residue
was purified by silica gel column chromatography (chloroform), to give
26.3 g (100%) of the captioned compound.

[0051] Example 6.
15 Production of Ethyl [4-piperidin-4-ylidene)-9,10-dihydro-4H-1-

thiabenzo[flazulen-2-yl]carboxylate [Compound 62]

A 33% hydrogen bromide-acetic acid solution (23 mL, 133.2 mmol)
was added to an acetic acid (90 mL) solution of Compound 61 (10.5 g,
24.7 mmol), and the mixture was refluxed with heating for 5 hours. After
20 allowing the mixture to cool in the air, the solvents were distilled off under
a reduced pressure, and the precipitated crystals were separated by
filtration and dried to give 8.8 g (82%) of the captioned compound.

[0052] Example 7.
Production of Ethyl {4-{1-[4-(4-t-butylphenyl)-4-oxobutyl]piperidin-4-

25 ylidene}-9,10-dihydro-4H-1-thiabenzo[f]azulen-2-yl}carboxylate




(2.7 m, 20 mmol), a netal nmagnesium (0.49 g, 21 nmol), dibronoethane (0.2
m.), and THE (20 nL). The reaction m xture was stirred at room tenperature
for 2 hours, and a saturated aqueous ammoni um chl ori de solution was added
to the solution to stop the reaction, a#¢l a formed 10 product was then
extracted with ethyl acetate. The organic |ayer was washed with an aqueous
sodi um chl ori de solution, and dried over anhydrous sodium sulfate. The
solvent was distilled off under a reduced pressure, and the resulting

resi due was purlGompound H)9]i ca gel colum chromat ography (hexane- et hyl
acetate), to give 2.8 g (50% of the 15 captioned conpound. M5 (El): mlz 422
[ M-+3], 420 [M +1]. Trﬂtﬁmﬂi@/mdﬁl 13.1Qnrhbl) dhddB-(4-72rBdtylpledyhA-87 (m
2H), 1.18-1.52 (m 3H), 1.83-1.92 mlH) 1)99(( 3H), }ép50yb55(m 1H),
2.64-2.66 (m 1Hhlordbubeh- lfonej(m)%%g‘f@ mimol) vtk adled 2o 6. IXRIK (W5 Al), 7.31-7.34
(m 1H), 7.38-7.39 (m 1H, 7.72 73 20°(m 1H). [0061] Exanpl é 16.

Production of EdWfiod 6f Coﬂ%i;b;/u%@ 3{'@?}’6 ‘Q'Iﬁﬁtdl')?taﬁbl liRé Bikhude 'Ova@ s‘ﬁh)ed at

4H 1-t hi abenzo [fl azul en ate Hexanethyl di si | azane g, 104

ol )q was i ce- Coplcefhy l?dhr§5E[%%I\re% Rﬁﬁﬁﬁﬂe Bff #hder % Jggﬁ‘éédopw se

butyllithium hexane sol ution 104 was a

thereto AT Ler SEGtIdatol Sl hadeto @8 red ﬁ'éﬁtaﬁﬁ hepRidugekate (5 nL, 51

nmol ) was adde ropwi se t he utlon the mxture was stirred 30

rI(Ijrl\llUt (e; 6F3|r;[20%r ods%‘dﬁ ;?ﬁt§%l %e %I %hgaggﬁ‘%% cgl Ol’slvgia h'gd(vYLIt}fLa g, 2.6 mol)
dded f d

Lol vene (100 i yudletf 4t Eﬂ%lﬁ?%@%%%@ﬁ%ﬂﬁ@isﬁﬁg‘éd Yer Ayl §adipaf0C 2 1,

oo t emper at ur SiE: TheRstveRis DRl b8 wigBFp ot uceﬂrperes“s’%?e ntihed =

10 residue was then purified by silica gel column chromatography (hexane-

ethyl acetate), to give 0.9 g (23%) of the captioned compound.

[0053] Example 8. ‘
Production of 2-Bromo-4-(1-methyvlpiperidin-4-ylidene)-9.,10-dihydro-4H-

3-thiabenzo[f]azulene hydrobromide [Compound 2]

15 Bromine (0.52 mL, 10.2 mmol) was added dropwise to a chloroform
(30 mL) solution of 4-(1-methylpiperidin-4-ylidene)-9,10-dihydro-4H-3-
thiabenzo[f]azulene (3.0 g, 10.2 mmol) at 0°C. The mixture was stirred at
room temperature for 2 days, and a saturated aqueous sodium bicarbonate
solution was then added thereto to allow separation of an organic layer.

20 The organic layer was washed with a saturated sodium chloride solution,
and then dried over anhydrous sodium sulfate. The solvents were distilled
off under a reduced pressure, and the residue was then purified by column
chromatography (chloroform-methanol = 9:1), to give 3.8 g (100%) of the
captioned compound in the form of white crystals.

25 [0054] Example 9.



reaction mxture, and the product was extracted with ethyl acetate. The 10
solvents in the organic |layer were distilled off under a reduced pressure,
and the residue was purified by silica gel columm chromatography
(hexane-ethyl acetate), to give 3.1 g (86D% of the captioned conpound. M5
(El): mz 428 [ M+1].' H NWVR (DMSO-d6) 8:0.41-0.78 (m 2H), 1.18 (t, J =7.1
Hz, 3H), 1.30-1.83 (m 5H), 1.99 (s, 3H), 2.50-2.63 (m 2H), 15 3.84-3.92
(m 5H), 4.08 (q, J =7.1 Hz, 2H), 5.68 (s, 1H, 6.33 (s, 1H, 7.10 (s,
1H), 7.20-7.74 Produétibn of BI6H]3-Ek-fipheath {pipdridiniue yiidenedf9,10-dihydro-4H-

[ 4- (1- Met hyl pi peri din-4-ylidene)-10-o0xo0-9, 10-di hydr o- 4H

1-t hi abenzo[ f | a24hiabeizoffhzeleatd-¢l]acivthté CComponadd82] 20 Hydrochloric acid (8
m.) was added to an ethanol (24 nL) solution of the conpound obtained in
Exanple 16 (2.0 g, 4riethylahine (3515 hE, 235 Minis13, ] dce{latex@6.8vhill @4eat i ng
overni ght. The sol vent swv\lgre d?jsﬂtji lled off, (’&a?g? (2% m_()aﬁand sodi um

hydr oxi de (0.8 gmf, paatjuriateatd @4 gatldedmon), bhe thastclugphaghite m xt ur e

was stirred at roomtenperature 25 overni ght. )‘i'he property of the solution

R i e
S 1 e Syt A A
Soluton of 4~ REPLASERRe; AN dqiBiEaRnfoiluhhc g s T

inder “a reducec e Eaoant eI s iR A TR B B A AR P o
sat %ﬁéﬁzggﬁi AR B Ao BT SR BERE DB o B

solution and dried over anhydrous sodium sulfate. The solvents were
distilled off under a reduced pressure, and the resulting residue was then
purified by column chromatography (chloroform-methanol = 9:1), to give
7.6 g (79%) of the captioned compound in the form of white crystals.

[0055] Example 10.
15 Production of 4-(6-Bromo-10H-9-oxa-3-thiabenzo[f]azulen-4-ylidene)-1-

methylpiperidine

6-Bromo-10H-9-oxa-3-thiabenzo[f]azulen-4-one (21.6 g, 100 mmol)
was added to a Grignard reagent prepared from 4-chloro-N-
methylpiperidine (20 mL, 150 mmol), a metal magnesium (3.6 g, 150

20 mmol), dibromoethane (0.1 mL), and THF (200 mL). The reaction

mixture was stirred at room temperature for 2 hours, a saturated aqueous
ammonium chloride solution was added to the solution to stop the reaction,
and a product was then extracted with ethyl acetate. The organic layer was
washed with a saturated sodium chloride solution, and dried over

25 anhydrous sodium sulfate. The solvents were distilled off under a reduced



solvents were distilled off under a reduced pressure. The residue was
purified by silica gel colum chronmat ography (hexane:ethyl acetate = 5:1),
to give 30.3 g (78% of the captioned corrpound 15 Ms (El): mz 212 [M].
1H- NWVR (DVMBO-d6) 5: 1.11 (t, J = 7.1 Hz483H), 3.60 (s, 2H), 4.03 (g, J
7.1 Hz, 2H), 6.72-6.74 (m 2H), 7.25-7.27 (m 2H), 9.64 (s, 1H). [0064]
Exanpl e 19. Production of Methyl 3-(4 20 et hoxycar bon
I~y|su|fany|Iphenoxynethyl)thlophene 2- car box

3- br ononet hyl t piepHsEacthe Teslting yesadee was dselved mdlcmmmethmp 8 0amE).um
carbonate (36.6 g, 264 nmmol ) were added to a DMF (300 nlL) solution of the
conpound obt ai niedluonogetiopiced (&7 128 110 mol)was addes] dheretndandthermiaturce was
stirred overnight at roomtenperature. The 25 solvents were distilled off
under a reducedwps stised eyemaghtr Thasobadtsdvere digtilledheffrmsiedaecdwned t he
product was extracted with ethyl acetate. The organic |ayer was washed with
a saturated sodpressuré) ard algatardted aqueouarsdodiune bicirb@thte solatioavasdrdaled sodi um
sul fate, and the solvents were distilled off under a reduced pressure. The
resi die was purtofthededifuessi The prahict salswxirabtediwivhretiod negtase, Ghédxkeane: et hyl
acetate = 5:1), to give 35.1 g (80% of the captioned conpound. 1H NWR
(DVBO-d6) b: 1. dxkrdct wad washed with a 3kfuratdd §0diusn cRlotide 3oBBidnS anddried 4. 04 (q,
J =7.1 H, 2H), 5.41 (s, 2H), 6.96-7.38 (m 5H), 7.89-7.90 (m 1H). 10

[ 0065] Exanple @by a'ﬁh?dﬁﬁl%ls@ﬂilﬁﬁ sulfate. The solvents were distilled off under a

3- (4- Car boxynet hyl sul f anyl phenoxynet hyl ) t hi ophene-2- car boxylic thi ophene-2-
carboxylic aci drefiicafpRAsFres M tHP MRy EIkiANIrdid(d Kad tHen ABRfiBABY)cohfthat | On was

chromatography (hexane-ethyl acetate = 3:2), to give 16.2 g (81%) of the
10 captioned compound.

MS (EI): m/z 378.0 [M*+1]. 'H-NMR (DMSO-dg) 8: 2.09-2.77 (m, 11H),

4.85 (d, J = 15.5 Hz, 1H), 5.42 (d, J = 15.5 Hz, 1H), 6.81-7.45 (m, 5H).

[0056] Example 11.
Production of 2-[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

15 thiabenzo[f]azulen-6-vyl]propionic acid hydrochloride [Compound 57]

Hexamethyldisilazane (5.0 mL, 31.2 mmol) was ice-cooled in an
argon atmosphere, and a 1.6 mol/L butyllithium-hexane solution (19.5 mL,
31.2 mmol) was added dropwise thereto. After stirring the mixture for 30
minutes, t-butyl propionate (2.1 g, 16.1 mmol) was added dropwise to the
20 solution, and stirred for 30 minutes. Further, Pd(dba), (0.45 g, 0.8 mmol)
and N,N’~(2,6-diisopropylphenyl)dihydroimidazolium chloride (0.34 g,
0.8 mmol) were added thereto, the mixture was stirred for 10 minutes, and
a toluene (25 mL) solution of 4-(6-bromo-10H-9-oxa-3-
thiabenzo[f]azulen-4-ylidene)-1-methylpiperidine (3.0 g, 8.0 mmol) was

25 then added dropwise thereto. The mixture was stirred overnight at room



added to a nmethanol (250 nlL) solution of the conpound obtained in 15
Exanple 19 (35.1 g, 96 mmol ), and the m xture was refluxed while heating for
2 hours. After allowing the mxture to cool in the air, the solvents were
distilled off under a reduced pressure, ﬁnd wat er was added to the residue.
The solution was neutralized with hydroﬁ loric acid, and the precipitated
crystals were separated by filtration and dried, to give 30.0 20 g (97% of
t he captioned conmpound. 1H NWR (DI\/BO dé) 8: 3.64 (s, 2H), 5.41 (s, 2H),
6.94-7.36 (m 5H) 7.79-7.80 304(brs, 2H). [0066] Exanple 21.
Production of ('A?nlB%aterlOYQi%Véghl 30tq¥'? %H%[’H"Hﬁﬁim%’ﬁ Hp

yl sul fanyl )acetic acid 55 i fluoroacetic aC|d anhydride (28.0 n1_ 201

mol ) was addedWadexirasted Mﬂb@thbiha@tqtgo@ hetsplegatsitn élﬁ sganigdayesyriand
obtained in Exanple 20 (29.0 g, 89 mml), and the m xture was stirred
overni ght at 6od1stlﬂwéoffslmdf:eratrgdumdepraswe,| angddhe residueivias uridigddwd pressure,
and water was added 5 to the residue. The precipitated crystals were

separ at ed by fi silicageloeplama chapimathgraphyy(hexanscthyg a@@@%) dthetpeifeegbt i oned
conmpound. MS (El): mz 307 [M+1]. 1HNWR (DVM5O-d6) S 3.81 (s, 2H), 5.31
(s, 2H), 7.20-&mpoynd wam)i;ssm]z/edan@mmej(&m mL))@647]nOE§$Iahyxlreg@2 10
Production of Methyl (4-o0xo-4, 10-di hydro-9-oxa-3-thiabenzo[fl azul en- 6-

yl sul f anyl ) acet dtleriﬂb{dﬂyiadecsoﬂtdﬁ)r( @255 nil,, 500dnmipvas addetit thesiolartion,

hydr ogencar bonate (17.0 g, 170 nmol) were added to a DMF (200 nlL) solution
of the conpoundambthei meduienwixstigpédoern(gif. Thg soBentwkje distiled bfft he m xture
was stirred at roomtenperature overnight. The solvents were distilled off

under a reducedupde@sietdgced\pilessurepsndthidgitetipitated drpsthldueere@allected by

filtration, to give 1.5 g (69%) of the captioned compound.

10 [0057] Example 12.

Production of 2-Bromo-9,10-dihydro-1-thiabenzo[f]azulen-4-one

Bromine (8.5 mL, 165 mmol) was added dropwise to a chloroform

(300 mL) solution of 9,10-dihydro-1-thiabenzo[f]azulen-4-one (23.2 g,
108 mmol), and the mixture was stirred for 4 hours. Water was added to

15 the reaction mixture, the product was extracted with ethyl acetate, the
organic layer was then washed with a saturated aqueous sodium
bicarbonate solution and with a saturated godium chloride solution, and
dried over anhydrous sodium sulfate. The solvents were distilled off under
a reduced pressure, and the residue was purified by silica gel

20 chromatography (hexane-ethyl acetate), to give 22.0 g (69%) of the
captioned compound.
MS (EI): m/z 294 [M*+2], 292 [M*]. 'H-NMR (DMSO-dg) 8: 3.19 (s,
4H), 7.38-7.42 (m, 2H), 7.52-7.55 (m, 2H), 7.78-7.79 (m, 1H).

[0058] Example 13.
25 Production of 2,9,10-Tribromo-9,10-dihydro-1-thiabenzo[f]azulen-4-one




the product was extracted with ethyl acetate. The organic | ayer was washed
with a saturated sodium chloride solution and then dried over anhydrous
sodium sul fate, and the solvents were distilled off under a 20 reduced
pressure. The residue was purified by sbbdica gel columm chromat ography
(hexane: ethyl acetate = 5:1), to give 24.0 g (88% of the captioned
conpound. M5 (El): mz 320 [M+]. 1HNMR (DMBSO-d6) S: 3.64 (s, 3H), 3.91 (s,
2H), 5.31 (s, 2H), 7.20-7.27 (m 2H),7.63-7.66 (m 1H), 7.97-8.10 (m 2H).
25 [0068] Exanpl e 23BS§65 Rrgdddt mom] pindveermply]l peroxide (0.1 g, 0.5 mmol)

[ 4- hydr oxy_4- (1- net hyl pi peridi n-4-yl -4, 10-

di hydr o- 9- oxa- 3wtid adiedzo[df diahlorecthéney ()0 hap yolutioataftthe Aofdpogndr d r eagent
prepared from magnesium (2.8 g, 116 nmmol ), 4- chl oro-1-nethyl pi peri di ne
(15.5 L, 116 nomtaineddn xEnkpl6 1805519 g 8 mindlgendant esixtuzodvas éfixed 20 )
sol ution of the compound obtained in anple 22 (18.5 g, 58 nmmol) was added

dropwi se ther et whiléhegfing fbr W0, U @hticH Mikiaré RACallbeedIO cobMmatthe, a
saturated amoni um chl ori de was added thereto, and a product was extracted

wi th ethyl acet g eand J§uRitERpbassiditféarhBsats SHdanEA allded wRediedo wilbw a
saturated anmmoni um 10 chloride and with a saturated sodi um chl ori de

sol ution, and taepr hﬁ@ﬁy@i’ﬁ{ seéﬁ%éf.d'm@%r%é’rﬁb et WdsHufthe PMAshdPwiflav ent s

were distilled off “under"a reduced press“re. he residug w@S.purlfIFS by
;' : '13‘-?;‘@ 24} 1? Eg“ﬁé%fsﬁ%ﬁ%‘ﬁgﬁ%a%ﬁ%%@%ﬁ&&lﬁfn@%ﬁ%%& oo 38.3?;‘8?5?7’88 (m ‘2‘ *
361 (s, 3t o TR nd? gritd ovFhyhyyhs Sodifl SFAE) Tre sbiFeyspege™, 21
15.5 Hz, 1H). 640811L8 oethilder & rélucdt grbsdit, Hd the feddud wiS puliricdidy [0069]

Exampl e 24.
10 silica gel column chromatography (hexane-ethyl acetate), to give 76.8 g

(93%) of the captioned compound.
"H-NMR (DMSO-dg) 8: 5.96 (d, J = 5.3 Hz, 1H), 6.22 (d, J = 5.3 Hz, 1H),
7.67-7.74 (m, 4H), 8.03-8.05 (m, 1H).

[0059] Example 14.

15 Production of 2-Bromo-10-methoxy-1-thiabenzo[f]azulen-4-one

A methanol (1100 mL) solution of the compound obtained in
Example 13 (90.2 g, 200 mmol) was refluxed while heating overnight.
After allowing the mixture to cool in the air, DBU (63.4 g, 417 mmol) was
further added thereto, and the mixture was refluxed while heating for
20 another overnight. The reaction mixture was allowed to cool in the air,
and the precipitated crystals were separated by filtration and dried, to give
the captioned compound in an amount of 55.7 g, 173 mmol (2 steps, 87%).
MS (EI): m/z 322 [M*+2], 320 [M']. 'H-NMR (DMSO-de) : 4.02 (s,
3H), 6.98 (s, 1H), 7.61-7.62 (m, 1H), 7.77-7.80 (m, 1H), 7.90-7.96 (m, 2H),
25 8.46-8.47 (m, 1H).



20 Production of Methyl [4-(1-nethyl piperidin-4-yl -4,10-di hydro-9-oxa- 3-

t hi abenzo [f] azul en-6-yl sul fanyl] acetate Trifluoroacetic acid (10 nL) was
added to a dichl oronethane solution of the conpound obtained in Exanple 23
(5.7 g, 14 mol), and the mixture was 8tirred at roomtenperature

overni ght. The solvents were 25 distilled off, and the residue was purified
by silica gel colum 57 chromatography (hexane:ethyl acetate = 3:2), to
give a free conpound. Thereafter, 4 nol/L hydrogen chl ori de-di oxane (8.0
m., 32 mml[ﬂﬂﬁﬁnﬁ addeaipleddet o, and the mixture was stirred for 1 hour. The
solvents were distilled off under a reduced pressure, and ether was added
to the residue Braductihofi2eBysmatl0-matlioxy-4-thengthelpipérnidinetyDedHtlal s wer e
separated by filtration and dried, to give 4.1 g (69% of the captioned
conpound. M. fifedheAfd|fldduMviRdDVEO d6) 6: 2.36-3.60 (m 11H), 3.60 (s,
3H), 3.81-3.93 (m 2H), 4.87 (d, J = 15.3 Hz, 1H), 5.45 (d, J = 15.3 Hz,
1H), 6.85-7.53 (m 5He cdfip6ind bbtainetHh.Exkongl® Q4qH. Xxgrdd.8 n2hol)Rvaxduct i on of
[4-(1-Meth |y piperidin-4-ylidene)-4, 10-di hydro-9-oxa- 3-

t hi abgnzol f] azuhédedbtoyd Guighard/tdagentgireparedifebrh GociorunN-mé2h ylpipesidireous

sodi um hydroxide (1.4 g, 680 mmol) solution was added to an ethanol (40 niL)

sol ution of the(mrim,uzmnﬁﬁél?,i mﬁfétdmnalgﬁlefﬁmﬁrgd)ﬂ92g§12aanﬂlog), débrénivEtiane and
e or

the mxture was refluxed whi heat i ng hours. After allow ng the
m xture to cool (3.2 g aﬁumHFw@oﬁgL)vemeSre\AI@ﬁ%a ngkﬁltreWa@%tiﬁfeﬁ H7gem a reduced
wa

pressure, water was _ao’lded to the residue, an he m xture was neutralized
wi th hydrochl or jgnsighire #0122 ROGSE! Bhd #5586 rated Xgﬁ@du% MRmBnARRhAIIRIE DY
filtration and dried, to give 1.3 g (509 of the 20 captioned compound.

50?1 1]netE>r(1 sl”B: Ser&?lgltiﬁf_i ?fdéc(ltdd@ﬂ 18 thelsdRifibi? REBp Ay FACHBRYARKY $6ihvdd

10 product was then extracted with ethyl acetate. The organic layer was
washed with an aqueous sodium chloride solution, and dried over
anhydrous sodium sulfate. The solvent was distilled off under a reduced
pressure, and the resulting residue was purified by silica gel column
chromatography (hexane-ethyl acetate), to give 2.8 g (50%) of the

15 captioned compound.
MS (EI): m/z 422 [M*+3], 420 [M*+1]. 'H-NMR (DMSO-d;) : 0.41-
0.43 (m, 1H), 0.77-0.87 (m, 2H), 1.18-1.52 (m, 3H), 1.83-1.92 (m, 1H),
1.99 (s, 3H), 2.50-2.55 (m, 1H), 2.64-2.66 (m, 1H), 5.83 (s, 1H), 6.40 (s,
1H), 7.22-7.26 (m, 2H), 7.31-7.34 (m, 1H), 7.38-7.39 (m, 1H), 7.72-7.73

20 (m, 1H).

[0061] Example 16.

Production of Ethyl [4-hydroxy-10-methoxy-4-(1-methylpiperidin-4-yl)-

4H-1-thiabenzo[f]azulen-2-yl]acetate

Hexamethyldisilazane (16.8 g, 104 mmol) was ice-cooled in an

25 argon atmosphere, and a 1.6 mol/L butyllithium-hexane solution (65 mL,



l'i)-9, 10-di hydro-4H 1-t hi abenzo[ f] azul ene- 2- car boxyl ate hydrochl ori de

[ Conpound 1761 25 Triethylamne (6.2 nlL, 44.2 mol), potassiumiodide (4.4
g, 26.5 58 nmol), and 1-chloroethyl cycl ohexyl carbonate (2.2 g, 10.6 mmol)
were added to a DVMF (50 nL) solution of2the conpound 4 (3.0 g, 8.84 mmol),
and the m xture was stirred at 80C overnight. The solvents were distilled
of f under a reduced pressure, water was added to the residue, and the 5
product was extracted with ethyl acetate. The organic |ayer was washed wth
a saturated sodl@mamdlpmiadedded dropmisathieretoe nAfter stikrimgethe amibifute dos30 sodi um
sul fate, and the solvents were distilled off under a reduce pressure. The
resi due was purminwes,eyhydiacetate (feinlgollummothwasraddgt dpipywishexthee: et hyl
acetate = 5:1). The resulting free anm no acids were 10 di ssolved in di oxane
(20 ), 4 nol /dolinyetr, apdrthe indigturd evadi stixade3 Ovmsnutasi dEdrthérg Pd{dha)a(ids ghe

m xture was stirred for 1 hour. The solvents were distilled off under a
reduced pressurgf Iﬂﬂl@l)edﬂIBN,Naﬁz,édﬁﬁdptdmﬂdﬂi@yﬂ)@lil@)droi/mid@myﬁmﬁldhildr@dd on of a
hydrochl ori de. The crystals were separated by filtration and dried, to give
1.8 & (2 steps, (137 ¥ 2.6 mift}) weRs addeddo tA® nfiRROUAE mixOEé A asketiarad for 0.
Production of 4-(2-Bronpo-10H 9-oxa- 3-thi abenzo[f]azulen-4 |i~L

met hyl - pi peri di g RS tobuchl (188 MIPoluties oPHtech PO §Raineddnchl or of orm
(300 20 nL) solution of 1-nethyl-4-(10H 9-oxa-3-thiabenzo[f]azul en-4-

yl i dene) pi peri dﬁﬂﬁnék%%asa@ g?@@n '\)Ja@fheﬁcaﬁdwar iwsHlikerb®@sS Aftkffed at  0C

for 2 hours, and a Saturated aqueous sodi um hydrogencarbonate solution was

then added ther gQufOwal \ited HErSHR R AbEATEvBMIBRYANNG WAYSided [Bife OF 02N C

| ayer was washe saturate oride [ution ried over

anhydrous sodi un, s E Higrurl N dSAE pESdSet WlsedtReR dW fth ety dcetate. The

10 solvents in the organic layer were distilled off under a reduced pressure,
and the residue was purified by silica gel column chromatography
(hexane-ethyl acetate), to give 3.1 g (60%) of the captioned compound.
MS (EI): m/z 428 [M*+1]. "H-NMR (DMSO-dg) 8: 0.41-0.78 (m, 2H),
1.18 (t, J = 7.1 Hz, 3H), 1.30-1.83 (m, 5H), 1.99 (s, 3H), 2.50-2.63 (m, 2H),
15 3.84-3.92 (m, 5H), 4.08 (q, J = 7.1 Hz, 2H), 5.68 (s, 1H), 6.33 (s, 1H), 7.10
(s, 1H), 7.20-7.74 (m, 4H).

[0062] Example 17.
Production of [4-(1-Methylpiperidin-4-ylidene)-10-0x0-9,10-dihydro-4H-

1-thiabenzo[f]azulen-2-yl]acetic acid [Compound 87]

20 Hydrochloric acid (8 mL) was added to an ethanol (24 mL) solution
of the compound obtained in Example 16 (2.0 g, 4.7 mmol), and the
mixture was refluxed while heating overnight. The solvents were distilled
off, water (20 mL) and sodium hydroxide (0.8 g, 20 mmol) were then
added to the residue, and the mixture was stirred at room temperature

25 overnight. The property of the solution is adjusted to a pH of 6.5 with



59 off under a reduced pressure, and the residue was purified by colum
chromat ography (chloroform nethanol = 9:1). The crystals were forned from
a petroleumether, to give 11.2 g (469 of the captioned conmpound. M.
101-103 C. ' H NMR (CDC13) 2.10-2.71 (m3531H), 4.76 (d, J = 15.4 5 Hz, 1H),
5.36 (d, J = 15.4 Hz, 1H), 6.93 (s, 1H), 7.08-7.12 (m 3H), 7.26- 7.29 (m
1H). [0073] Exanple 28. Production of t-Butyl [4-(1-nethylpiperidin-4
l'id)-4,10-di hydro-9- oxa-3-thiabenzo[f] azulen-2-yl] acetate 10

Hexanet hyl di si | bydaehlotit agit, gnd 2he pravipilatecharystateweoosephratad &y filtration

at nosphere, and a 1.6 nol/L n-butyllithiumhexane solution (46.6 nL, 74.6
mol ) was addedarntt dyped,se gived .68 (39%0fythe xaptioned ¢empowmtd. 36. 7 mml) was
added dropwi se to the solution, and the m xture was stirred for 30 m nutes.
Pd(dba)2 (10063]g, 1HExampde)l8. N, N -(2,6 15

di i sopropyl phenyl ) di hydroi m dazol i um chloride (0.80 g, 1.9 mvol ), and the
conpound obt ai nBhdudtidx afriPltleyl44-HvdidxgphdBulfamglaceratee added thereto, and
the m xture was heated to roomtenperature, and stirred overnight. Water
was agided to the red&hylditofioticetags (28 nilhel 9ar metioty aﬁ@gota@ﬁhfrﬁ@drbdnafbbth et hyl
acetate and dried over anhydrous sodium sul fate. The 20 organic |ayer was

distilled off uder %%Gﬁﬂﬁﬂ@l 0 wire agdéto @D)MF'(&S(D a8l kedutig@sf puri fied by

col um chr omat ograp y (hexane:ethyl acetate = 9:1), to give 3.30 g (43% of
the captioned copRY gﬂg)h'eﬂol{l% fgr FSS’fmﬁ@l)Oédd/theﬁﬁﬁ@M%twaslVﬁlr(‘éﬂ at ro%i 412
[ Me+1] . ' H-NVMR ( DMSO- d6 .11-2. , 2.39-2.57

E:, m363(F?j § 281§te?rfbe§ﬂhre|2_§0ern?g}?0gﬁa% so%ts &e@dlét(i’lled]off Lﬁ‘%el‘ éf}edud‘e‘%i(déFDJ _

2.3, 8.5 Hz, 1|'Pm:ssure, water was added to the res1due, and the product was extracted

10 with ethyl acetate. The organic layer was washed with a saturated sodium
chloride solution, and then dried over anhydrous sodium sulfate, and
solvents were distilled off under a reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl acetate = 5:1),
to give 30.3 g (78%) of the captioned compound.

15 MS (EI): m/z 212 [M*]. 'H-NMR (DMSO-dg) 8: 1.11 (t, J = 7.1 Hz, 3H),
3.60 (s, 2H), 4.03 (q, J = 7.1 Hz, 2H), 6.72-6.74 (m, 2H), 7.25-7.27 (m,
2H), 9.64 (s, 1H).

[0064] Example 19.
Production of Methyl 3-(4-

20 ethoxycarbonylmethylsulfanylphenoxymethyl)thiophene-2-carboxylate

Methyl 3-bromomethylthiophene-2-carboxylate (28.2 ml, 120
mmol) and potassium carbonate (36.6 g, 264 mmol) were added to a DMF
(300 mL) solution of the compound obtained in Example 18 (28.1 g, 132
mmol), and the mixture was stirred overnight at room temperature. The

25 solvents were distilled off under a reduced pressure, water was added to



[ 0074] Exanpl e 29. Production of [4-(1-Methylpiperidin-4

|ip)-4,10-di hydro-9-oxa-3- 5 thiabenzo[flazul en-2-yl]acetic acid

hydr ochl ori de [ Conpound 58] A 4 nol/L hydrogen chlori de-di oxane sol ution (10
mL, equivalent to 40 mmol hydrogen chl i de) was added to a di oxane (30 nl)
solution of the conpound obtained in Exanple 28 (2.21 g, 5.4 nmmol), and the
m xture was stirred at 40C for 8 hours. The solvents were distilled off 10
under a reduced pressure, and the precipitated crystals were coll ected by
filtration, to thevesidudtng the propdwdt waseextmgtadomith ehipd medtater Theofganm of
crystals containing 0.5 equival ents of di oxane. [0075] Exanple 30.

Producti on of Maybywa$ Hashed #itixogatatatéd podiem cliloride golutiongandithen Hried

di hydr o- 9- oxa- 3-t hi abenzo[ f] azul en-6-yl)acetate 5-Chl oro-2-pentanone (2.4
m., 20.9 nmol) ows aatigdrbusaodidshisulfa, ahd tieadolvems weke distilled off under a

met hyl (4- pi peri di n-4-ylidene-4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f] azuledneéd presanret alle 1€8idad veas purffi silicapbydslanm pot assi um
carbonate (2.15 g, 15.6 mmol ), and potassiumiodide (1.41 g, 85 mml), 20
and e i Xt ur echomatidruphyl (RnOIcUY] e1a80C5: Theo ghlodSL & (867 dlithié | |1 ed
of f under a reduced pressure, water was added to the residue, and the
product was exté@ﬁi@@d%h{p&hhyl acetate. The organic | ayer was dried over
anhydrous sodiumsul fate, "and the solvents were then distilled off under a
reduced pressurigy. [ <y S i frie C t 5

(chl orof orm rretq%gt\ﬁg]?{ @Mﬂﬁiﬁy\?olg?\gté J2. Z'&%{Z’(%&@%@@’%@égﬁ??g’% 61
conpound in the I L j | t ) z Yi NVR
(DVBO-d6) S: 1.%9@((9}(? Jﬁl:]}gi.’ 12:H QP:Sngzl(g’ 2%%?'{)(5_'.70398 %’, 5%&)97@2”'7%970(%{{%3 (m
5H), 2.36-2.47 g 3H), 2.49-2.61 (m 2H), 2.65-2.72 (m 2H), 3.59 (s, 3H),
3.61 and 3.65 ( ]g}q J =15.7 Hz, 2H), 5 4.82 (d, J = 15.3 Hz, 1H), 5.40 (d,

V=163 Hodd) . S Egle b= 52

Production of 3-(4-Carboxymethyvlsulfanylphenoxymethyl)thiophene-2-

carboxylic acid

An aqueous sodium hydroxide (19.2 g, 480 mmol) solution was
added to a methanol (250 mL) solution of the compound obtained in
15 Example 19 (35.1 g, 96 mmol), and the mixture was refluxed while
heating for 2 hours. After allowing the mixture to cool in the air, the
solvents were distilled off under a reduced pressure, and water was added
to the residue. The solution was neutralized with hydrochloric acid, and
the precipitated crystals were separated by filtration and dried, to give 30.0
20 g (97%) of the captioned compound.
"H-NMR (DMSO-dg) 8: 3.64 (s, 2H), 5.41 (s, 2H), 6.94-7.36 (m, 5H),
7.79-7.80 (m, 1H), 13.04 (brs, 2H).

[0066] Example 21.
Production of (4-Ox0-4,10-dihydro-9-oxa-3-thiabenzo|[f]azulen-6-

25 ylsulfanyl)acetic acid




1H), 7.00 (d, J = 2.0 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 7.13 (dd, J = 2.0,
8.2 Hz, 1H), 7.42 (d, J = 5.2 Hz, 11-1). [0076] Exanple 31. Production of
14-11-(4- Oxopentyl piperidin-4-ylidene]-4, 10-di hydro-9- 10

oxa- 3-t hi abenzo[ fl azul en-6-yl }aceti c achd [ Conmpound 170] A 2 nol/L aqueous
sodi um hydroxi de solution (5 nmL, equivalent to 10 mmol sodi um hydr oxi de)
was added to an ethanol (20 nmlL) solution of the conpound obtained in
Exanple 30 (2.40 g, 5.5 nmol), and the m xture was stirred at room
tenperature for 2 hdiifsuordaeetcadoidanbydmwde(28i@ ill,120d mHodf was wdded torms t hen
added to the residue, and the aqueous solution was adjusted to a pH of 7
with a diluted dighlovetthané (308kcind.) sdheionrafcthe comtpednd obyaned m Reampkepar at ed
by filtration and dried, to give 1.30 g(56% of the captioned conpound.
[0077] Exanpl e Z2(220 gP89anumnbl)pandthe mixture was stirred overnight at 60°C. The

2- Met hyl - 2-[ 4- (1- et hyl pi peri di n-4-ylidene)-4, 10-di hydr o-

9- oxa- 3- t hi abengudyédtamere dishillet iff tader d dapidpiessire] shdwdierchdsoadddd

[ Compound 1901 An aqueous solution (10 nL) of sodi um hydroxide (0.82 g, 20.6
nol ) svas added foathafegdianThe pR&ipitated ehystdl9wedé s%@trmu b3-fitelakivhaad[ 4- 25
(1- net hyl pi peri di n-4-ylidene)-4, 10-di hydr o- 9- oxa- 3-t hi abenzo[ f] azul en-6 62
yl sul fanyl ] pr opigeRts g2 0o @8oeof Heraptoskdléthpéthd8 9, 1.8 mol), and
the m xture was refl uxXed while heating for 6 hours. The solvents were
distilled of f uggerER: su DMNESt t ke [ llyed in
wat er, the sol utl O{FI%@%?\%%MF?;Ed %@mﬂg%di I u?g‘léﬁr?\;{/\g?c}c@fgr"cﬁggi(%, and 5

the precipitat 5048l r filtration and dried, to give
0.67 g (72% ggl{y’héﬂ?:ablﬂ ﬁ’e’é[{?}gl%%ﬂﬁg’l %Q he formof crystals. [0078]

Exanpl e 33, ducti hyl
4-(2-br om-[gé,i)él@- di h;%@o"fdl—gg% a- benzo[ f] azul en- 4-

10 Production of Methyl (4-0x0-4,10-dihydro-9-oxa-3-thiabenzo|[f]azulen-6-

ylsulfanyl)acetate

Methyl iodide (6.5 mL, 104 mmol) and potassium
hydrogencarbonate (17.0 g, 170 mmol) were added to a DMF (200 mL)
solution of the compound obtained in Example 21 (26.1 g, 85 mmol), and
15 the mixture was stirred at room temperature overnight. The solvents were
distilled off under a reduced pressure, water was added to the residue, and
the product was extracted with ethyl acetate. The organic layer was
washed with a saturated sodium chloride solution and then dried over
anhydrous sodium sulfate, and the solvents were distilled off under a
20 reduced pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 5:1), to give 24.0 g (88%) of the
captioned compound.
MS (EI): m/z 320 [M*]. 'H-NMR (DMSO-d;) &: 3.64 (s, 3H), 3.91 (s,
2H), 5.31 (s, 2H), 7.20-7.27 (m, 2H),7.63-7.66 (m, 1H), 7.97-8.10 (m, 2H).

25 [0068] Example 23.



yl i dene) pi peri di ne-|-carboxylate 10 Ethyl chlorocarbonate (32 nL, 336 mMmol)
was added to a toluene (200 nL) solution of the conpound obtained in
Exanmple 1 (21.0 g, 56 mol), and the m xture was refluxed while heating for
6 hours. The mixture was allowed to co® in the air, and the reaction

m xture was added to a saturated aqueous sodi um hydrogencar bonate sol ution
to allow the 15 separation of an organic |ayer. The organic |ayer was washed
with a saturated sodiumchloride solution and dried over anhydrous sodi um
sul fate, the sdProdnctsomef Mathehl4dhwdrokyed(lofifethylgiperidin-deyld¢ddl(pr essure, and
the residue was purified by columm chronmat ography (hexane: ethyl acetate =
19:1), to give djﬁy&roq%o&ﬁ%-thihbeﬂm[ﬂamlbmﬁevlsnkﬁmpdlau&ta'tm the formof an 20
oily product. M5 (El): mlz 433 [ M+2], 431 [M+]. 'H NWR (DVSO d6) 6: 1.17
(t, J = 7.1 Hz, 3HA (ﬁlgh@f(?re’&{ge(mpre@hi)ed ﬁoliiani’gr{bau(nn(ZBI-g,,llﬁ ifhol). 83 (m
2H) , 292326(m4H) 3.52-3.78 (m 2H), 4.04 (q, J = 7.1 Hz, 2H), 6.90
(s, 1H), 7.02-chldd-(+methipipdridite (186 Iy 1 BHnmel), 4RDTHF (EKBTmL}?waé 63
Production of Eth,}I4-[2-(2-ethox, caylvinyl)-9, 10-di hydro-I- thiabenzo [f]

azul en-4 1i~) p'll@@fdodldaleahd @@pryt@hm)@dnwom@f theadotnpokiidobtdined /0 Mol ),
triethylamne (24 ni, 170 mol ), pal lI'adi um acetate (0.3 g, 1.3 nmmol ), and

tri(o-toluyl) pEﬂﬁﬂﬁ]e@Z (518(b§059mrﬁ0 WM@deﬂQﬁgp\@Q‘éQHeﬂeib BABMF (50 ni)

sol ution of the conpound ained in Exanple 33 (8.80 g, 17.0 nmol) in an

argon gas streadnmﬂg thé Hﬁxfﬂré%‘&@ac%%hﬁﬁlﬁés QU iNafH artnoBfm The m xture
was allowed to cool “in the air, wat er was then added to the reaction

m xture, the prﬂgymﬁg%wg@?ggéa Hia&gﬁ,d E,I&thﬂ}fm C&g@ fod WA etHif géﬁﬁé‘en dri ed

| ayer was wash sat ur at é iumc sol ution “an

over anhydrous PRAGIIhICHYEARSSs SJ&\f‘enﬁﬁhy%ﬁsﬁeWﬁ Fsatubdib @ dnithdnitipder a

reduced pressure,
10 chloride and with a saturated sodium chloride solution, and then dried over

anhydrous sodium sulfate, and the solvents were distilled off under a
reduced pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 3:2), to give 4.4 g (18%) of the
captioned compound.

15 'H-NMR (DMSO-dg) &: 0.78-0.80 (m, 1H), 1.34-1.64 (m, SH), 2.05 (s,
3H), 2.26-2.29 (m, 1H), 2.63-2.75 (m, 2H), 3.61 (s, 3H), 3.80-3.87 (m, 2H),
4.74 (d,J = 15.5 Hz, 1H), 5.38 (d, J = 15.5 Hz, 1H), 6.06 (s, 1H), 6.70-
6.71 (m, 1H), 7.09-7.48 (m, 4H).

[0069] Example 24.
20 Production of Methyl [4-(1-methylpiperidin-4-v1)-4,10-dihydro-9-oxa-3-

thiabenzo[f]azulen-6-ylsulfanyl]acetate

Trifluoroacetic acid (10 mL) was added to a dichloromethane
solution of the compound obtained in Example 23 (5.7 g, 14 mmol), and
the mixture was stirred at room temperature overnight. The solvents were

25 distilled off, and the residue was purified by silica gel column



resi due was purified by colum chromat ography (hexane-ethyl acetate = 9:1),
to give 6.1 g (79% of the captioned conmpound in the formof an oily

product. 15 1H NVR (DMSO-d6) 8:1.18 (t, J = 7.0 Hz, 3H), 1.23 (t, J = 7.0
Hz, 3H), 2.11-2.16 (m 1H), 2.20-2.28 §Mm 1H), 2.38-2.48 (m 2H), 2.78-2.86
(m 2H), 2.96-3.14 (m 1H), 3.20-3.32 (m 3H), 3.55-3.61 (m 1H), 3.68-3.74
(m 1H), 4.04 (g, J = 7.0 Hz, 2H), 4.15 (m 2H), 6.06 (d, J = 15.7 Hz, 1H),
7.03 (d, J = 7.2 Hz, 1H), 7.16-7.24 (m 2H), 7.27 (s, 1H), 7.31 (d, J = 8.0

20 Hz, 1H), 7. Zhrématobraphy (liexine:eiyl ac¢@tBoP: Extopive fice Bomguund.on of
t-Butyl 4-[2-(2-ethox, camly ethyl)-1-thiabenzo[ff]azul en-

44-yli dene] pi peFheteafter, H-mal/bdydfogen’oyddederxane ¢8i0dal ad2tmmodlowak sol uti on
(3.8 nL, equivalent 25 to 67.5 nmml of hydrogen bronide) was added to an
acetic acid (50addel thérets @ndithe migfuré heasaoiriedfod 1 Moluai Thd solvenxawplee 34
(6.10 g, 13.5 nmml), and the mxture was stirred at 120C for 4 hours. The
reaction m xt urdstingsoff Underd ré@ucedPreésuré hadaithertwad sRIBd tOTRE Fidies, the
residue obtained by distilling the mxture off the solvents under a reduced

pressure vwas S i gpW ¥8RtdINzA11APhe prR@ipTiated érystalPivete spdpALEb§odi um

hydroxi de solution (14 nL, equivalent to 28 mml sodi um hydroxi de) was

added to the i ' ) I, i ; erature for
:ﬂéqtfértl'oﬁrhndé}ﬁfédt, e gmeiﬁé ﬂai gg(f6?%) V\c;;{':thé kepticded ST

3 hours. The vents were dis er s then added to the
hydr oohi ori'c 10°55re0 288 The T ATRADHEC A8 238441 o S B8l e
cofvents were EATFaa o THESSL AT ag o TE A0 (B3 ST e
ol tt i on of ¢ heHEGHTS3 AR d iRl st \r fed at room temperature
for fHhourseg70]  Example 25.

Production of [4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

thiabenzo[f]azulen-6-ylsulfanyl]acetic acid [Compound 172]

An aqueous sodium hydroxide (1.4 g, 680 mmol) solution was
added to an ethanol (40 mL) solution of the compound obtained in
15 Example 24 (2.9 g, 6.7 mmol), and the mixture was refluxed while heating
for 2 hours. After allowing the mixture to cool in the air, the solvents were
distilled off under a reduced pressure, water was added to the residue, and
the mixture was neutralized with hydrochloric acid. The precipitated
crystals were separated by filtration and dried, to give 1.3 g (50%) of the
20 captioned compound.

[0071] Example 26.

Production of 1-Cyclohexyloxycarbonyloxyethyl 4-(1-methylpiperidin-4-

ylidene)-9,10-dihydro-4H-1-thiabenzo[f]lazulene-2-carboxylate

hydrochloride [Compound 176]

25 Triethylamine (6.2 mL, 44.2 mmol), potassium iodide (4.4 g, 26.5



15 Water was added to the m xture, the organic |layer was allowed to separate
out and dried with anhydrous sodium sul fate, and the solvents were then
distilled off under a reduced pressure. Potassium hydrogencarbonate (4.0 g,
40.5 mol) and ethyl iodide (1.1 mL, 133% mvl) were added to a DMF (50 ni)
solution of the residue, and the mxture was stirred overni ght at 20 room
tenperature. Water was added to the reaction m xture, the product was
extracted with eth)il acetate, the organic_ |l ayer was washed with a saturated
sodi um chl or i demawilliandd -eliareaibyl QMC%@EXU‘]/&I antipd2 g Hbaimmpl)ske®at e, and
the solvents were distilled off under a reduced pressure. The residue was
purified by coladdeddoradbodlamby sphsioars: the sgmpavad 4t(8.6-g28.849nmp]),t o gi ve
2.9 g (45% of the captioned conpound in the formof an 65 oily product.

' H-NVR ( CDC13) dnd the 2ix¢ure wWas-stitred #80°€H)verdight The sOMentsavos-distided m

1H), 2.20-28 (m 1H), 2.30-2.36 (m 2H), 2.65 (t, J = 7.6 Hz, 2H), 2.84-
3.01 (m 1H), 3off2ndena fdduced ptssate, whter Wasvadded tbihe rSidie, andhd m 2H), 5
4.14 (q, J = 7.1 Hz, 1H), 6.59 (s, 1H), 6.76 (d, J = 11.5 Hz, 1H), 6.84 (d,
J =511.5 Hz, I1pipdudt sk €xtracledwithtethiyl acktite. Thedrgaid8 l{yer widd)washedl- 7. 36
(m 2H). [0081] Exanple 36. Production of Ethyl 3-(4

pi peri di n- 4-yl i withe-shttritedsodhan ohldridezsdleior2and theyl drinOchrraahzdtchldr ogen

chl ori de-di oxane (7.5 nmL, equivalent to 30 nmmol of hydrogen chloride) was

added to a di oxgaeurh3Qifale) af@lthi sslvemt wdie distiied @fn dnddrtftedade prestu@impl e 35
(2.9 g, 6.0 mol), and the mxture was stirred at roomtenperature for 5

hours. The sol VER fesitRicay & ﬁﬁﬂifié&ﬂy@.ﬂfcajg%l ¢OR®@n 8hrodtieedpRyessure, and the
resi due was purified by colum chtomatography (chloroform hethanol = 19:1),

:)?ogij\éte. 2.0 9 (@R¥AnéthyhscetarR! 59)edhE RERAMAS fieB akifio eld¥ Wérean oi 1y

10 dissolved in dioxane (20 mL), 4 mol/L hydrogen chloride-dioxane was
added thereto, and the mixture was stirred for 1 hour. The solvents were
distilled off under a reduced pressure, and ether was added thereto to allow
crystallization of a hydrochloride. The crystals were separated by
filtration and dried, to give 1.8 g (2 steps, 37%) of the captioned

15 compound.

[0072] Example 27.

Production of 4-(2-Bromo-10H-9-oxa-3-thiabenzo|[f]azulen-4-ylidene)-1-

methyl-piperidine

Bromine (5 mL, 98 mmol) was added dropwise to a chloroform (300
20 mL) solution of 1-methyl-4-(10H-9-o0xa-3-thiabenzo[f]azulen-4-
ylidene)piperidine (19.3 g, 65.0 mmol) at 0°C. The mixture was stirred at
0°C for 2 hours, and a saturated aqueous sodium hydrogencarbonate
solution was then added thereto to allow the separation of an organic layer.
The organic layer was washed with a saturated sodium chloride solution

25 and dried over anhydrous sodium sulfate, the solvents were then distilled



"H-NVR (DMBO-d6) 8: 1.15 (t, J = 7.1 Hz, 3H), 1.82-1.89 (m 1H), 2.03- 2.10
(m 1H), 2.11-2.18 (m 1H), 2.26-2.32 (m 1H), 2.44-2.58 (m 1H), 20
2.60-2.68 (m 2H), 2.70-2.82 (m 1H), 3.02 (t, J = 7.3 Hz, 2H), 3.44-3.52
(m 1H), 3.65-3.74 (m 1H), 4.04 (q, J 597.1 Hz, 2H), 6.67 (s, 1H), 6.85 (d,
J =11.5 Hz, 1H), 6.89 (d, J = 11.5 Hz, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.25-
7.30 (m 1H), 7.34-7.38 (m 2H). [0082] Exanple 37. 25 Production of
3-(4-Piperidin-4-ylidene-4H 1-thi abenzo[ fl azul en-2 66yl Lpro ionic acid

[ Conpound 209] off andeil 4 redagad puessyrsyiandntig/ rhsuhicdwaspiufied y(CDBJIIm,
equivalent to 20 mmol of sodi um hydroxi de) was added to an ethanol (30 ni)
sol ution of thechromatagreplop(chilomdorm: nibthapile= 84)( The ayystalsavenedbimedind 5 t he
m xture was stirred at roomtenperature for 2 hours. The solvents were
distilled of f, fremmer petesietimestherdegiveol t.Beg (465 )dhfcthe @aptiote compourel. was
adjusted to a pHof 7 wth a diluted hydrochloric acid. The precipitated
crystals were SMlpatlal%ldOB)?(IilH-MMRo(rC]a@u? QriiceD.71t(en,JiNE), 3,75 @, JSBP4 of the
captioned conpound. 10 [0083] Conpounds of the present invention other than
t hoses ment i oneddzalig),&. 3@ (& Jpt agucHd, 1H),161¢3 6 TEI)NRI08T. 12(ng GED; d6ee Wi t h
the general production nethods nentioned above and the methods described in
Exanpl es, usi ng7.a0 (ﬁpgmpri ate starting raw material in place of the
starting raw material in Exanples. The data of the properties for the 15

conpounds @ho13Ne Pr¢s@niple pgention thus obtained are shown in Tables 1
t hr ough 17?0673] [ 0084] |Ila5Ie 1] Conmpound No. Properties

Production of #-Butyl [4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-

oxa-3-thiabenzo[f]azulen-2-yl]acetate

10 Hexamethyldisilazane (11.97 g, 74.2 mmol) was ice-cooled in an
argon atmosphere, and a 1.6 mol/L n-butyllithium-hexane solution (46.6
mL, 74.6 mmol) was added dropwise thereto. t-Butyl acetate (4.9 mL,
36.7 mmol) was added dropwise to the solution, and the mixture was
stirred for 30 minutes. Pd(dba), (1.05 g, 1.8 mmol), N,N’-(2,6-

15 diisopropylphenyl)dihydroimidazolium chloride (0.80 g, 1.9 mmol), and
the compound obtained in Example 27 (7.0 g, 18.6 mmol) were added
thereto, and the mixture was heated to room temperature, and stirred
overnight. Water was added to the reaction mixture, and the product was
extracted with ethyl acetate and dried over anhydrous sodium sulfate. The

20 organic layer was distilled off under a reduced pressure, and the residue
was purified by column chromatography (hexane:ethyl acetate = 9:1), to
give 3.30 g (43%) of the captioned compound in the form of an oily
product.

MS (EI): m/z 412 [M*+1]. 'H-NMR (DMSO-dy) 8: 1.40 (s, 9H), 2.11-2.28

25 (m, 6H), 2.39-2.57 (m, 3H), 2.68-2.74 (m, 2H), 3.70 (s, 2H), 4.76 (d, ] =



Conpound M. 138C (dec.). Ms (El): mz 321 [M].'H NWR (DVSO-d6) 6:1.92 1
2.85 (m 1311) 3.18-3.21 (m 111) 3.35-3.37 (m 111) 7.02-7.58 (m 5H).
Conpound Mp. 164-168C. Ms (El): mz 375 [M+2], 373 [M]. "HHNWR 2
(DVMsO-d6) 8: 1.99-3.17 (m 15H), 6.85 (g 1H), 7.00-7.31 (m 4H) . Conpound
Mp. 135-137C. 'H- NWR (DVMBO-d6) 6: 1.24-1.27 (m 3H), 1.91-2.85 3 (m 13H),
3.23-3.38 (m 2H), 4.20-4.28 (m 2H), 7.03-7.41 (m 5H). Conpound M. 212C
(dec.). M5 (El): mz 340 [M]. "HHNWR (DVMBO-d6) S: 4 2.21-2.85 (m 1211)

3.17-3.39 (m 3is) q?118)75%76 ”Il—5f94H@1f?)f‘éS8( ety -7b’§7(ﬁb?7m , 339
[M]. 'HNWR (DVEO: dt ound 3.207(m > 15H), 7.09 m 5H),

10. 42-10. 98 (b 12578- br, 1H). Conpound 229C (dec.).
' H NMVR (Dlvso(drgzéw‘i 222(?8?}&3‘}9@ |(4zr 3H)H? 6 ?99-3.9/8 (m 15I(—I), 4? 14

(q, J=7H10Mzﬂ)2l—l) b9 J =161 H, 1H), 7.01-7.31 (m 5H 7.63 (d,
J=16.1 Hz, 1 %@l%%om nd Mp. 252C(dec ). H-NNR(DNBOd6) 8:
2.38-2.85 (m 1349 20+ 17,345 .g (d, ‘
7.04-7.34 (m SHOLF: 143 : SRS to-

(brs,d1H). Conpoynd . ; z 373 o NVR
(DVBG d6) S gHudbe :

ZUIEN .
11.6 Hz, 1H), 706 27 1w 7 741744
TR A (3179%'7%@@0 tdﬁ?r)“ﬁe m%agwﬁ&or &ﬁﬂmﬁﬂl{% # o) 5
9 2.00-2.89 4-733 4 .
230C (dec. ). (%0(%%%1@@%#%}119@%% Gehisc é'@yiage a%ﬁgg@ﬁﬁytaom (s

9 2.01-3. 17 15 6.10 6. 96-7. 26 4 10.20- .10 10.23 (m
15)') Conpound néfmhgmgaw@é qbtzglflﬂi Nr/ﬁxemm&é% Zéggr,né ”o&bnpl},ﬁn@ﬁﬁelsm 6. (21
(s, 11 1H) 6.97-7.27 (m411) 10.94 (s, 1H). nmpound Mp. 239C (dec.). M
(El): mz 324 [mifture wammm(bn@@%for@ hours. The solvents were distilled off

10 under a reduced pressure, and the precipitated crystals were collected by
filtration, to give 1.70 g (81%) of the caption compound in the form of
crystals containing 0.5 equivalents of dioxane.

[0075] Example 30.
Production of Methyl {4-[1-(4-oxopentyl)piperidin-4-ylidene]-4,10-

15 dihydro-9-oxa-3-thiabenzo[f]azulen-6-yl}acetate

5-Chloro-2-pentanone (2.4 mL, 20.9 mmol) was added to a DMF
(50 mL) solution of methyl (4-piperidin-4-ylidene-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl)acetate (2.50 g, 7.0 mmol), anhydrous potassium
carbonate (2.15 g, 15.6 mmol), and potassium iodide (1.41 g, 8.5 mmol),
20 and the mixture was stirred overnight at 80°C. The solvents were distilled
off under a reduced pressure, water was added to the residue, and the
product was extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, and the solvents were then distilled off under a
reduced pressure. The residue was purified by column chromatography

25 (chloroform:methanol = 19:1), to give 2.40 g (78%) of the captioned



12 2.33-3.61 (m 15H), 4.01-4.21 (m 2H), 6.89 (s, 1H), 7.05-7.33 (m 4H),
8.29-8.34 (m 3H) 11.01-11.12 (m 1H). Conpound Mo. 185C (dec.). Ms (El):
mz 366 [M]. "HNVR (DVSO-d6) 8: 13 2.04-3.28 (m 18H), 4.40-4.53 (m 2H),
5.74 (brs, 1H), 6.60 (s, 1H, 7.01-7.261(m 4H). M. 156C (dec.). M (HEl):
mz 353 [M]. '"H NWR (DVSO-d6) 8: Conpound 1.98-3.18 (m 15H), 5.94-6.00
(m 3H), 6.95-7.26 (m 4H), 9.30 (brs, 14 1H). 68 [0085] [Table 2]
Conmpound No. Properties Conmpound M. 225C (dec.). 'H NWVR (DVSO d6) 8:
2.08-337 (m 15¢)mpéurDin(the forhofanidlylptdductlH), 6.95-7.31 (m 5H), 7.58 (d,
j = 16.1 Hz, 1H), 11.85-12.47 (br,1H). Conpound Mp. 215C (dec.). 'H NWR
(DVSO-d6) 8: 1. M (EL): Ak 439 PFE'. 1zpmw1z(mﬁs©6u+%)a61@(ms1 =JH) ;7. 6HY- 7. 27

(m 4H) 10.13 (brs, 1H). Conpound . 225C (dec H NVR ( DMSO- d6) 8:
1.98-2.80 (m I 4H,
10,89 (s, 11). CONpound M IT50 (doaTy B (o) N AR M T G NN
DVSO-d6) 8: 1. 2 60 158y 696727
Em 4H) , )9 45 (%r%g 21@2% QC(;WB 519%93}1? %@%%@d 386C J qS(F;(SI[;I\Z/SC}&

§H)27'10 8525 (121 125?%@4] 0%543%11%5@0@%%&%% 1}1’336(7;\97&53"):555%0 8 51 (m

6.977.20 (mafl) KOS ST ) PRALIRA R, 1T 19680 O 015,
(2|[-)|)|V504d623?3 (8q, 1J§?E}£’ 1%7%%_&1%2_8%23@?1 21 2.79 (m 13H, 3.15-3.18 (m
[0076] Example 31.

Production of {4-[1-(4-Oxopentyl)piperidin-4-ylidene]-4,10-dihydro-9-

10 oxa-3-thiabenzo[f]azulen-6-vyl}acetic acid [Compound 170]

A 2 mol/L aqueous sodium hydroxide solution (5 mL, equivalent to
10 mmol sodium hydroxide) was added to an ethanol (20 mL) solution of
the compound obtained in Example 30 (2.40 g, 5.5 mmol), and the mixture
was stirred at room temperature for 2 hours. The solvents were distilled

15 off, water was then added to the residue, and the aqueous solution was

adjusted to a pH of 7 with a diluted hydrochloric acid. The precipitated
crystals were separated by filtration and dried, to give 1.30 g(56%) of the
captioned compound.

[0077] Example 32.
20 Production of 2-Methyl-2-[4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-

9-oxa-3-thiabenzo[f]lazulen-6-ylsulfanyl]propionic acid hydrochloride

[Compound 190]

An aqueous solution (10 mL) of sodium hydroxide (0.82 g, 20.6
mol) was added to an ethanol (20 mL) solution of methyl 2-methyl-2-[4-
25 (1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-thiabenzo[f]azulen-6-



4H), 7.44 (s, 1H). Conpound Mp. 93-96C. M5 (El): mz 393[M]. 'H NMR

(DMSO-d6) 8: 1.22 (t, | 22 = 7.1 Hz, 3H 1.99-3.19 (m 15H), 4.14 (q, j =
7.1 Hz, 2H, 6.09 (d, j = 16.1 Hz, 1H), 7.01-7.31 (m 5H), 7.63 (d, j = 16.1
Hz, 1H). Conpound MJ 137.1 Hz, 3H), 2.6D-2.75 n813H), 3.04-3.18 (m(2H5
3.75) (s, 2H), 23 4.06 (q, j = 7.1 Hz, 2H, 6.56 (s, 1H), 6.98-7.29 (m 4H).

Conpound Mp. 174C (dec.). ' H- NMR (DMBO-d6) 8: 2.08-2.79 (m 13H). 3.04-3.17
24 (m 211), 3.62 (s, 2H 6.52 (s, 1H), 6.98-7.29 (m 4H. Conmpound 2.06-2.73
(nm611H), 4. 99E (Kulfd hatdh Hibirjde [Eofthouad §89]€0.88. 5 108/Bfn 8:
1H), 25 6. 94- 7Y7g (nﬂ}@?{? gonp%dﬁrgg M. 52[08C (dec. )9(]55 (EgI§) m z )
[M+1]. " H NWVR §hMHe € Btuf® wafefluxdd-whike/ hdating1fbt b)houds. 3@hé dolvienfs v’i@re5 Hz,
1H, 5.97 (d | =155 Hz. 1), 6.14-6 16 (m° 1H) . 6. 66-6.69 (m 211),
7.39-7.50 (m Z&tlllé@ﬂﬂU&Mr%edﬁéeﬂcb&gﬁﬁe)the Wil %vas fhch B8%IudlIn ' H NVR
(DVBO-d6) 8: 1.97- 27 2.83 (m 13H), 3.19-3.48 (m 6H), 4.69-4.71 (m 1H),

6.98-6.99 (m lghter, %e%@luﬁlogllwﬁ%etﬁ@hzea v?i?th@ﬁtéd‘hyéiH):hlo?w‘la-éld SndlH)
8.36-8.39 (m 1H). Conpound (El)= 426 [M]. 'H NWR

DVBQ: d6) 8: 1. ' 1H)
(7. e 2)1 (m 2&% prg@lpg é? &%tﬁ%%re ngpzﬁ%te‘h l%zflftpe{t onzzg%d dlﬁ%(g 8]@%’321%:1 3]

Co d P mz 426 [M]
H”ﬁﬁénwwécc’fﬁé I(m)ggthe@@ﬁgggfmpféﬁé%w ?’?‘%P’E"ﬁﬂs %a20-426 (m
4. 44- 3-7.04 1 7.16-7. 22 2 730-7.31
743 @ﬁi(m M(dec )(mws (H)E|)- Mz 396 Eﬂ] H')H-NNR (DIVBO((T6)
Production of Ethyl 4-(2-bromo-9,10-dihydro-1-thia-benzo[f]azulen-4-

ylidené)piperidine-1-carboxvylate

10 Ethyl chlorocarbonate (32 mL, 336 mmol) was added to a toluene
(200 mL) solution of the compound obtained in Example 1 (21.0 g, 56
mmol), and the mixture was refluxed while heating for 6 hours. The
mixture was allowed to cool in the air, and the reaction mixture was added
to a saturated aqueous sodium hydrogencarbonate solution to allow the

15 separation of an organic layer. The organic layer was washed with a
saturated sodium chloride solution and dried over anhydrous sodium
sulfate, the solvents were then distilled off under a reduced pressure, and
the residue was purified by column chromatography (hexane:ethyl acetate
=19:1), to give 15.0 g (62%) of the captioned compound in the form of an

20 oily product.

MS (EI): m/z 433 [M*+2], 431 [M*]. "H-NMR (DMSO-d¢) 8: 1.17 (t, ] =
7.1 Hz, 3H), 2.10-2.23 (m, 2H), 2.38-2.48 (m, 2H), 2.68-2.83 (m, 2H),
2.92-3.26 (m, 4H), 3.52-3.78 (m, 2H), 4.04 (q, J = 7.1 Hz, 2H), 6.90 (s,
1H), 7.02-7.13 (m, 1H), 7.16-7.36 (m, 3H).

25 [0079] Example 34.



Compound 1.64 (m 2H),1.96-2.83 (m 13H), 3.19-3.45 (m 6H), 4.43-4.45 (m
1H), 30 6.99-7.00 (m 1H), 7.16-7.21 (m 2H), 7.29-7.30 (m 1H), 7.44 (s,
1H), 8.33-835 (m 1H). Compound Mp. 220C (dec.). 'H NWR (DVBO-d6) S:
1.97-2.83 (m 13H), 3.22-3.29 31 (m 26%, 6.99-7.00 (m 1H), 7.16-7.31 (m
4H), 7.45 (s, 1H), 7.87 (brs, 1H). Conpound M. 244C (dec.). M5 (El'): mz
353 [M]. "H-NMR (DMBO-d6) 8: 1.94 32 2.84 (m 1311), 3.19-3.42 (m 4H),
6.59 (s, 1H), 6.98-6.99 (m 1H), 7.14- 7.19 (m 2H), 7.27-7.29 (m IH. M.
195C (dec.) M5 Biodhctiod af EROy1[4M2:13-ethoxdybiBon IME1I6) 1Bdihydesdound 1. 33-1. 37
(m 2H), 1.46-1.47 (m 4H), 1.96-2.83 (m 1/H), 3.19-3.44 (m 33 4H),
6.89-7.00 (m lhhabehzd[Blazubeh-4Wlidéht piperdfingd-3atboxyilide, 7. 43 (s, 1H), .
8.29-8.31 (m 1H). Conpound Mp.176C (dec.). ' FNVR (DVMSO-d6) 8: 1.25 (t, j =
7.1 Hz, 3H), 2.08- E‘lhﬂ a?:%ylﬁfe (13.1ﬂnL,41-71)6mﬁﬂ>1) Jtriahmalmilﬂéézzlﬁm PO (d, | =
12.1 Hz, 1H), 5.45 1H), 6.52 1H),

6. 86- 7. 63 DVBO- d6
8. ConpouE](T ﬁ?%nop\@rai‘lﬁé‘ﬁn{ stiélltft)e (O'\Eﬁ%(ﬁb)mmm_)zaﬁ@%l ohlzm phbhﬂ]%%(, )

(1 éeést R ?E)Olvgcg §§§1H1§’U oIS djed%’a El;’iF (%zﬂigg)(’ﬁﬁ‘zo("n&z g)oc nffou é’az 3
m i%.H)l y 15Fi§ma‘8@iénﬁé‘3“*ﬁ° 3?3'*18(’?%819’ } frmé) T 26 %%3?%%?51%?%&“5 M Ly 0
111%) - o b0 thEHBEHE SlyiraPoxdihfihy by 8078 HRe bitYERe s diipyfed'y 0 7L
(br 1t m@npouwgl Dite{aif, Yok wiS el e Gignd r%agéowﬁx ﬂnmh?ﬁpm%ﬁbﬁ}s_o oe)
?ml gﬁl) A Y’é&’ﬁﬁgg%w&@ dhilic ﬁé‘eaff%‘m’éé’g% 31\96 RS %ﬂe"%lﬂiz?’ MR

DVBQ d6) 6: 2.

saturated so(dlum c%}o ae solut10n an& J]1en dried over anhydrous sodium

sulfate. The solvents were distilled off under a reduced pressure, and the

residue was purified by column chromatography (hexane-ethyl acetate

= 9:1), to give 6.1 g (79%) of the captioned compound in the form of an

oily product.

15 "H-NMR (DMSO-dg) &: 1.18 (t, J = 7.0 Hz, 3H), 1.23 (t, ] = 7.0 Hz, 3H),
2.11-2.16 (m, 1H), 2.20-2.28 (m, 1H), 2.38-2.48 (m, 2H), 2.78-2.86 (m,
2H), 2.96-3.14 (m, 1H), 3.20-3.32 (m, 3H), 3.55-3.61 (m, 1H), 3.68-3.74
(m, 1H), 4.04 (q, J = 7.0 Hz, 2H), 4.15 (m, 2H), 6.06 (d, J = 15.7 Hz, 1H),
7.03 (d, J = 7.2 Hz, 1H), 7.16-7.24 (m, 2H), 7.27 (s, 1H), 7.31 (d, J = 8.0

20 Hz, 1H), 7.72 (d, J = 15.7 Hz, 1H).

[0080] Example 35.
Production of t-Butyl 4-[2-(2-ethoxycarbonylethyl)-1-thiabenzo[f]azulen-

4-vylidenelpiperidine-1-carboxylate

A 30% hydrogen bromide-acetic acid solution (3.8 mL, equivalent

25 to 67.5 mmol of hydrogen bromide) was added to an acetic acid (50 mL)



39 (m 1H), 7.19-7.25 (m 2H), 7.33-7.34 (m 1H), 7.66-7.77 (m 1H), 8.07-
8.21(m 3H), 8.84-9.15 (m1H),11.12 (brs, IH. 70 [0087] [Table 4] Conpound
No Properties Conmpound 2.85 (m4 3H), 3.20-3.44 (m 2H), 3.67 ~(s, 3H),
6.9-7.01~(mL H), 7.603 40 7.16- 7.25 (m4 2H), 7.29-7.33 (m 2H), 11.63
(brs,1H). M. 136C (dec.). M5 (El): mz 395 [M. 'H NWR (DVSO d6) 8: 2.00-
Conmpound 2.84 (m 13H), 3.21-3.26 (m 2H), 3.75 (dq, J = 16.4, 6.0 Hz, 2H),
7.00 41 7.01 (m 2H), 7.16-7.21 (m 2H), 7.29-7.33 (m 211), 7.50 (s, 1H),
8. 60-8. 63 (m IsdjutidvpofllthiéCofmjpmny. obt&in¢dlin Exenplet3d (6.40]g, 135 hivirol),DVSO- d6)
8: 2.05- Compound 2.86 (m 13H), 3.22-3.34 (m 2H), 3.64 (s, 3H), 3.90-4.01
(m 2H), 7.00- 2@ the @zix(ure widd)stirred2dt-1202€ foryd hdys. Th@ Peattidq mhixturkll), 7. 50
S, 111) 8.86-8.88 (m 1H). Conmpound M. 138C (dec.). Ms (El): mz 408

. HNWR (OVEQEEYedto dodl9n tHSaiz 18 fodimichpthaturd, Bt Rsidde Obtaidédd

-7.04 (m 2H), 7.14-731 (m 3H). Conpound M. 246C (dec.). 'HN

O-d6) 8: 1.dHilling8hé MixBi off2th oBichbs Mdﬂﬁlreaﬁb@d sAfte a8 (m 2H),
.88-4.91 (m 1H), 5.45-5.48 (m 1H), 7.12- 7.57 (m 55)—|) 10.99 (brs, 1H).

Co d Mp. 2 2 84 (d,
4;@@{2_ 5'\/sz gtgbss%lgé% éﬂ&&ﬁ\(lﬁ S@h@%@@ m%l/L a@ﬁaoaszédiglgﬁ h%]aﬂtglxidefl 5 32 (S{

leg-G :ngpgugg Mput F@&pgm@ eﬂmv?m (d;g@%@i sdtjurh %gxf&) @s 244N tcg 38 53

o7 o2 (g ahE R gl i @Sﬂ?zeﬁﬁéfﬁ“fe?%?éwid% 6

Mz, 1H), 4. 16- 4pgSsolvents were distilled off, water was then added to the residue, the

_b/—\ ~NT
%O =
Hl—l

aqueous solution was adjusted to a pH of 7 with a diluted hydrochloric

10 acid, and the product was extracted with chloroform. The organic layer
was washed with a saturated sodium chloride solution, the solvents were
distilled off under a reduced pressure, di-t-butyl dicarbonate (3.0 g, 13.7
mmol) was then added to a dichloromethane (50 mL) solution of the
residue, and the mixture was stirred at room temperature for 3 hours.

15 Water was added to the mixture, the organic layer was allowed to separate
out and dried with anhydrous sodium sulfate, and the solvents were then
distilled off under a reduced pressure. Potassium hydrogencarbonate (4.0
g, 40.5 mmol) and ethyl iodide (1.1 mL, 13.5 mmol) were added to a DMF
(50 mL) solution of the residue, and the mixture was stirred overnight at

20 room temperature. Water was added to the reaction mixture, the product
was extracted with ethyl acetate, the organic layer was washed with a
saturated sodium chloride solution and then dried over anhydrous sodium
sulfate, and the solvents were distilled off under a reduced pressure. The
residue was purified by column chromatography (hexane:ethyl acetate =

25 19:1), to give 2.9 g (45%) of the captioned compound in the form of an



47 (m 3H), 6.51 (d, J = 15.9 Hz, 1H), 7.17-7.27 (m 3H), 7.37-7.39 (m 1H),
7.62 (s, 1H),7.79(d, J=15.9Hz, 1H). Mp. 207C (dec.). Ms (El): mz 379 [M].
'H-NVR (DMBO-d6) 8: 2.12- Compound 2.75 (m 11H), 3.72 (d, J = 13.6 Hz, 1H),
4.23 (d, J = 13.6 Hz, 1H), 6.41 48 (d,6) = 15.8 Hz, 1H), 7.18-7.39 (m 4H),
7.57 (s, 1H), 7.70 (d, j =15.8 Hz, 1H). Mp. 138C (dec.). MS (El): mz 368
[M+1]. " HNWR (DVSO-d6) 8: Conpound 2.02-2.80 (m 13H), 3.19-3.23 (m 2H),
4.19 (d, j = 5.9 Hz, 2H), 5.49 (s, 49 2H), 6.36 (t, J = Hz, 1H), 6.58
(s, 1H), 6. 97- Gompp(qducn,H) 7.14-7.19 (m 2H), 7.27-7.28 (m 1H). Conpound
Mp. 138-139C. M5 (El): miz 381 [M]. 'H NVR (DMBO-d6) 8: 1.29 (t, 50 J = 7.
Hz, 3H), 2.00- 2'HNNR (CDE),) 831727 (tdl =J7.+ Hi3 3H)HE.A5K8, 9, 24082: 144 G6, (m
3H), 7.21- 7.40 (m 4H), 7.89 (s, 1H). Conpound Mp. 280-283C. M5 (El): mz
353 [M]. ' H NVEH),DVEG286)m, 3H R 2630-3B6nl) 2H)2.6510) ] =F.6' 01z, aH),)2.8413. 7 Hz,
1H), 4.30 (d, J =13.7 Hz, 1H), 7.21- 7.40 (m 5H). 71 [0088] [Table 5]
Compound  No. PB.Op€fd, il 3@@7@@ 91 2L JHB@HZ 5(6@\/5503( A0 21D,
2.02-3.43 (m 1911§( Hgg (t, unGn)52 5. gll;LHz HH\)MR 9 (d, j = 1?5 Hz, 1H),
6.97 {s, 1H), 74@1@ B-1~7(IYHZ411=])),65§(§41H51676 IJS=51I32HZ1H)I 80,0, | =
5.7 Hz, 111). Mp 4C (dec.). KB (El): ni'z 385 [M+1]. 'H NVR (DMSO d6) 8:
Conpound 2. 13- 213, A, ih)7. 1(3_(831374@H(zm1HiH7 2347 Z@(rﬁ TH)(’YTBll?"Bé (#; 82 (d,
J =15.4 53 Hz, 1M 5.42°(d, |j = 15.4 Hz, TH), 7.0 (m 4H), 7. 44 (s,
1H), 8.39 (t, JF)5.7 Hz, 111). Conpound Mp. 264C(dec) MS (El): mz 355
[ MA1]. ' H-NMR DNEOdeS) S: 54 2.36-3.63 (m 11H), 4.86 (d, J = 15.3 Hz,

1. s 44[66‘81]J “1Exni#e 365 -

Production of Ethyl 3-(4-piperidin-4-vlidene-4H-1-thiabenzo[f]azulen-2-

10 yl)propionate

Hydrogen chloride-dioxane (7.5 mL, equivalent to 30 mmol of

3
5.9
8 (
2

hydrogen chloride) was added to a dioxane (30 mL) solution of the
compound obtained in Example 35 (2.9 g, 6.0 mmol), and the mixture was
stirred at room temperature for 5 hours. The solvents were distilled off

15 under a reduced pressure, and the residue was purified by column
chromatography (chloroform-methanol = 19:1), to give 2.0 g (88%) of the
captioned compound in the form of an oily product.
'H-NMR (DMSO-de) &: 1.15 (t, J = 7.1 Hz, 3H), 1.82-1.89 (m, 1H), 2.03-
2.10 (m, 1H), 2.11-2.18 (m, 1H), 2.26-2.32 (m, 1H), 2.44-2.58 (m, 1H),

20 2.60-2.68 (m, 2H), 2.70-2.82 (m, 1H), 3.02 (t, J = 7.3 Hz, 2H), 3.44-3.52
(m, 1H), 3.65-3.74 (m, 1H), 4.04 (q, J = 7.1 Hz, 2H), 6.67 (s, 1H), 6.85 (d,
J =11.5 Hz, 1H), 6.89 (d, J = 11.5 Hz, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.25-
7.30 (m, 1H), 7.34-7.38 (m, 2H).

[0082] Example 37.
25 Production of 3-(4-Piperidin-4-ylidene-4H-1-thiabenzo[f]azulen-2-




6.83-7.51 (m 511),10.83-10.91 (br 111), 12.32 (s, 1H). M. 105C (dec.). M5
(El): mz 384 [M]. 'HNWR (DVSO-d6) S 2.10- Conpound 2.72 (m 11H),
3.26-3.50 (m 411), 4.68 (t, j =5.7 Hz, 1H, 4.90 (d, | =14.9 55 Hz, 1M
5.46 (d, j = 14.9 Hz, 111), 6. 86- 7. 76 (% 511), 8.34 (t, j = 5.5 Hz, 1H) .
Conpound Mp. 206C (dec.). MS (El): mz 367 [M]. 'H NWR (DIVBOdG) 6:1.04- 56
1.07 (m 311), 2.48-3.43 (m 15H), 3.85-3.87 (m 1H), 6.66-6.67 (m 1H),
7.02-7.32 (m 411) 10,78 (br, 111) 111), 1(brs,1H) . Conpound Mp. 179C
(dec.). MB (EI )v)nfomommammfﬁvmnound ( DVBO- d6) s 57 1.32-1.36 (m 311),
2.36-3.67 (m 12H), 4.84-4.88 (m 1H), 5.40-5.45 ( 6.84-7.51 (m
5H), 10.63-10.76 ( mALBmalgl 3guenus, spld)umcbcydwué@swrgtlomz(@@mhemmvalm (El):
mz 356 [M+1]. 'H-NVR (DMBO-d6) 8: 58 2.36-3.87 (m 13H), 4.78-4.81 (m
1H), 537-5.40 (tm201m)nol©f6§dm113hy(quXId@HyaS adyledgo@mrethaneli(BP miLp. (brs, 1H).
Conpound Mp. 244C (dec.). MS (El): mz 352 [M+].]. 'H NWR (DVMSO-d6) 8: 59
2.18-3.10 (m 1H)tiorBo0Mhe todspund dtithined Gn Exatiple 36)(2.0H,,5.3 2fho}, did .
Conpound Mp. 212C (dec.). MS (ElI): mz 367 [M]. 'H NWMR (DVBO-d6) 8: 1.36 60
(t, j5= 6.4 Hz,thdiixtide Waskttfed ahrodmHempar@8re3fod2 foors1Mhe s6lveht{ s, 1H),
7.03-7.32 (m 4H), 10.74-11.01 (br, 1H), 12.56 (brs, 1H). MS (El): nfz 425
[M]."H NWR ( DMBéredhigtilfed dff 1@ aldr.wis thet addédzto BldresidGo,gmelthe rixdge(t, J =
7.1 Hz, 3H), 2.17-2.23 (m 2H), 2.42-2.45 (m 1H), 2.82-3.36 61 (m 7H)),

3.61-3.63 (m IWhs &djédted- t&ﬁfﬂlrbfﬂ"'dlltﬁa%luﬁéd hydrecHlotichid 2fhe 4.24 (q, | =
6.7Hz,2H) 7.04-7.05 7.18-7.23 (m’ 2H), 7.31-7.32 (mlH) 7.45

(s, 1H. M. 15;51'6&1%996&\@ §tﬁls)we1féf sepafated B HiltratibMNMRI ARBEQ0IAVe 3:1
Corrpound(t, Z I 2009-5762 (M 11H) 3. 26-3.°37 m21)426

N 6.8 6 A 1/ 1 7.16-7.21 2 7.29-7.31
(0. 15 88, ggw)oafmcagu&?edc&ﬂp&md H, (m 2t

10 [0083] Compounds of the present invention other than those mentioned

above were produced in the same manner in accordance with the general
production methods mentioned above and the methods described in
Examples, using an appropriate starting raw material in place of the
starting raw material in Examples. The data of the properties for the

15 compounds of the present invention thus obtained are shown in Tables 1

through 17.



[ 0089] [Table 6] Compound Properties No. Conpound M5 (El): mz 396 [M].
'"HNVR (DMBO-d6) 8:1.95-3.39 (m 19H), 3.49 63 (s, 2H), 4.66 (t, j = 5.3
Hz, 1H), 6.55 (s, 1H), 6.97-6.99 (m 11-1), 7.14-7.19 (m 2H), 7.27-7.28
(m 1H), 8.02-8.04 (m 1H). Conpound My6786C (dec.). Ms (El): mz 413
[M+1]. "H-NWR (DVMSO-d6) 6: 64 1.25-1.28 (m 3H), 2.18-3.58 (m 16H),
4.61-4.64 (m 1H), 4.81 (d, j = 15.3 Hz, 1H), 5.39 (d, j = 15.3 Hz, 1H),
6.78-7.42 (m 5H), 7.88-7.97 (m 1H). Conpound M. 251C (dec.). Ms (El):
mz 381 [M d6) 8:1.45 65 1.46 (m 6H), 1.99-3.23 (m 15H),
119084 0. TT30lY

6.58 (s, Mp. 122C (dec.). M8 (El): mz 411 [Mi+1].
1H NVR (D|\/BO.HR\ [ r‘r*m'\nllnrl ’) 16 71 (m 11I—|\  22_12 24 (m ’)I—I\

3.43-3.47 (m pound 74 (t, J 5566Hz P1, ortis 89 (d, ] = 15.0 Hz,|1H),
544 (d, j = 150N 11-1) 659 (d | = Hz. 1H) . 685-7.09 (m]| 2H).

7.34 (s, 1H), [Todipopdd |Mp: 13$CB(dkiz). MSHED: anAﬂ-[Mz]lSH(NMRZGB)MS(&dQEB: -] =
5.5 Hz, 1H). Conpolnd wpssgﬁ, PIH)(3.1848.2( Fih) TH)13.35-382 th)MH), 7.0247 58/Fn (ST d6)
6: 2.01- 67 3. 4§)n(ﬂ&ma-c f64*0687C. MS= (1) niriz 378 E!;M*):,z] , 3BLIM03HIINMRLH) |
7.16-7.23 (m " 30pNisblag B 1,949 17 m, 330 5556 37607 91 88, 46 1P

COTTpOUﬂd Mo. :”Ivo-nf\“lllb Ii g;i M |4|) 214( 3 ) 2. 20-
co.2 73 (1o [ O ?Z&w%%%%? Tl sl

(DVBO d6) 6: 2.Cmnpoged M 21a7C 2¢4d), MS (1@-)-4n1lb834((bEMﬁ]HjH -NMR5DMS-dgnd:
5H), 10. 75-11. 04 (b4,  1RN21-2&5rtpoi2id), 847-380-(h3BD, 708 73EIn; SHY. z 396 [ M ]
'H-NVR (DVBO ¢i6) 6: 1. Q3p.72A3(Cl (ddc.)~MB (EXfzm/z33p, [MI].9BHNMR ©@MSOap)s: P 71
(d, j = 4.7 Hz, oungd | 9554 3,469 (m,( T5H)5 H09- 7&03@1,&}36 10.42- 1&99 (IS O UNTS-Mp.
226-229C. 1H INVR (DVSO-g8ps &rl1@)y/-1. 11 (m 3H), 1.91-3.4

Compound | M- 229°C (dec). 'H-NMR (DMSO-d) &: 1.22 (t, J = 7.1 Hz, 3H),
p 1.99-3.19 (m, 15H), 4.14 (g, J = 7.1 Hz, 2H), 6.01 (d, J = 16.1 Hz, 1H),
7.01-7.31 (m, 5H), 7.63 (d, J = 16.1 Hz, 1H).
Mp. 252°C (dec.). 'H-NMR (DMSO-dy) d: 2.38-2.85 (m, 13H), 3.20-
3.45 (m, 2H), 6.01 (d, J = 15.7 Hz, 1H), 7.04-7.34 (m, 5H), 7.65 (d, J =
15.7 Hz, 1H), 11.00 (brs, 1H), 12.33 (brs, 1H).

Compound | MP- 153°C @ec). MS (ED: m/z 373 [M'+1]. 'H-NMR (DMSO-dy) :
s 1.89-2.55 (m, 11H), 6.87 (d, J = 11.6 Hz, 1H), 6.98 (d, J = 11.6 Hz, 1H),
7.06 (s, 1H), 7.12-7.13 (m, 1H), 7.30-7.33 (m, 1H), 7.41-7.44 (m, 2H).
Compound |Mp. 190°-193°C. MS (ED: m/z 320 [M']. 'H-NMR (DMSO-d,) &:
9 2.00-2.89 (m, 13H), 3.16-3.19 (m, 2H), 7.04-7.33 (m, 4H), 7.61 (s, 1H).
Mp. 230°C (dec.). MS (ED: m/z 410 [M*]. 'H-NMR (DMSO-do) 8
1.44 (s, 9H), 2.01-3.17 (m, 15H), 6.10 (s, 1H), 6.96-7.26 (m, 4H), 10.20-
10.23 (m, 1H).

Compound | Mp. 223°C (dec.). "H-NMR (DMSO-dg) d: 2.00-3.17 (m, 18H), 6.21 (s,
11 1H), 6.97-7.27 (m, 4H), 10.94 (s, 1H).
Compound | MP- 239°C (dec). MS (ED: m/z 324 [M']. 'H-NMR (DMSO-d) &:
A 2.33-3.61 (m, 15H), 4.01-4.21 (m, 2H), 6.89 (s, 1H), 7.05-7.33 (m, 4H),
8.29-8.34 (m, 3H), 11.01-11.12 (m, 1H).
Compound |MP: 185°C (dec). MS (ED): miz 366 [M']. "H-NMR (DMSO-d) &:
A 2.04-3.28 (m, 18H), 4.40-4.53 (m, 2H), 5.74 (brs, 1H), 6.60 (s, 1H),
7.01-7.26 (m, 4H).
Mp. 156°C (dec.). MS (ED): m/z 353 [M*]. 'H-NMR (DMSO-d,) &:
C"mﬂ’“ﬂd 1.98-3.18 (m, 15H), 5.94-6.00 (m, 3H), 6.95-7.26 (m, 4H), 9.30 (brs,
1H).

Compound
7

Compound
10




71 (m 17H), 3.89-3.93 (m 1H), 4.70 (dt, j = 21.9, 5.8 Hz, 1H), 6.97-7.52
(m 5H), 8.02 (d, j = 7.9 Hz, 1H. Conpound M. 115C (dec.). 'H NWR
(DVBO-d6) 8:1.97-3.60 (m 20H), 4.51-4.56 72 (m 1H), 4.74-4.78 (m 1H),
6.99-7.50 (m 5H), 8.24-8.37 (m 111). 6&onpound 1H NVR ( DMBO- d6) 6:
1.91-3.50 (m 19H), 3.85-3.87 (m 11 ), 4.60-4.67 73 (m 2H), 6.97-7.53 (m
5H), 7.94 (d, j = 8.1 Hz, 1H). Conpound M. 112C (dec.). Ms (El): mz 368
[M]. 1H-N|\/R(DI\/BOd6) 6: 1.98- 74 3.23 (m 18H), 7.03-7.48 (m 5H), 10.46
(brs, @ [009%@@%25% 7] Conpound Properties No. Conpound M. 228C
(dec.) [13 3 "HNVR (DVBO-d6) 6: 1,21 75 (t, J = 7.1 Hg,
311), 1. 95- 3. 20—+ 410 (o] Mz— 214}y 623 (s— 3314}
6.97-7.28 (m C&gpomd 85 (brs, 1H). Conpound Mapddids 146C. M (EI): iz 396
[I\/I_ "'H NVR -d6) 1 21- 761?’2(m 61? 1QR’2?()(m 1RH\
4.82-4.87 (m é;?fg (225°CHflec)B JMINMR. (DRISOTH,) SH2.08-5373h, (5815 6.00. k), J
Compound M. 1 i ved A/!gsiliiz) 1TH6253683 (lYsH), 7.58 AVR= (1@?151@0161)) B85 ﬁ47 77
3.50 (m 17H), 5144&61(@2 ,699750(m 511) 863(t j =56 H,
lH). Conmpoung—M—1666G M o nt-z 354 r|V| I|-|-|\||vr( \ulvou- do) .
2.02- 78 3.3;C@mp0&'514 py 24 C7(d39)% (DMS%*d 3 IHb 1396-3. 34} (m,) |
Conpound Mp. 195- l 7C. | Ml 629 (s, B &Zd2[7 N, 4H), . r, d6) 8: 1.97 [79
3.33 (m 15H)

S e T

1H), 6.97-7. ‘%oﬁmoundl M. 11526 (des,). M§ (ETE. 1672 363 M 1H/H-NMR (DMSO-dg) : 1.93-
3.21 (m, 15H), 5.96 (brs, 2H), 6.06 (s, 1H), 6.96-7.27 (m, 4H), 9.45 (brs,
1H).

Compound | Mp. 230°C (dec.). 'H-NMR (DMSO-dy) 3: 2.27-3.38 (m, 15H), 4.09-4.10
19 (m, 2H), 6.97-7.33 (m, 5H), 8.40-8.51 (m, 3H), 10.92-11.12 (m, 1H).

Mp. 118°C (dec.) 'H-NMR (DMSO-d,) &: 1.79-2.80 (m, 16H), 3.18-3.22
(m, 2H), 4.22-4.30 (m, 2H), 6.60 (s, 1H), 6.97-7.28 (m, 4H), 8.32-8.33 (m,
1H).

Mp. 134°-136°C. "H-NMR (DMSO-d) &: 1.25 (t, J = 7.1 Hz, 3H), 2.01-
2.79 (m, 13H), 3.15-3.18 (m, 2H), 4.23 (q, J = 7.1 Hz, 2H), 7.02-7.32 (m,

'.A

4

o

3U'|

Compound
20

Compound

2 4H), 7.44 (s, 1H).
Comvound | MP- 93°-96°C. MS (ED: m/z 393[M]. 'H-NMR (DMSO-d &: 1.22 (¢, J
2"2 = 7.1 Hz, 3H), 1.99-3.19 (m, 15H), 4.14 (q, J = 7.1 Hz, 2H), 6.09 (d, J =
16.1 Hz, 1H), 7.01-7.31 (m, 5H), 7.63 (d, J = 16.1 Hz, 1H).
Compound | MP- 138°C (dec). MS (ED: m/z 380 [M']. *H-NMR (DMSO-dy) &: 1.17
21’3 t, J = 7.1 Hz, 3H), 2.00-2.75 (m, 13H), 3.04-3.18 (m, 2H), 3.75 (s, 2H),

4.06 (q, J = 7.1 Hz, 2H), 6.56 (s, 1H), 6.98-7.29 (m, 4H).

Compound | Mp. 174°C (dec.). "H-NMR (DMSO-dy) 8: 2.08-2.79 (m, 13H), 3.04-3.17
24 (m, 2H), 3.62 (s, 2H), 6.52 (s, 1H), 6.98-7.29 (m, 4H).

Mp. 154°-156°C. MS (ED): m/z 323 [M'+1]. 'H-NMR (DMSO-dy) &:
2.06-2.73 (m, 11H), 4.99 (d, J = 15.5 Hz, 1H), 5.49 (d, J = 15.5 Hz, 1H),

Compound

25 | 6.94.7.70 (m, 5H).
Compound | MP- 208°C (dec). MS (ED: m/z 342 [M'+1]. 'H-NMR (DMSO-d) b
20U 1.32-237 (m, 11H), 436 4, J = 15.5 Hz, 1H), 5.97 @, J = 155 Hz, 1H),
6.14-6.16 (m, 1H), 6.66-6.69 (m, 2H), 7.39-7.50 (m, 2H).
Compound | MP- 111°C (@ec). MS (ED): m/z 382 [M']. "H-NMR (DMSO-d) &: 1.97-
Pound | 2,83 (m, 13H), 3.19-3.48 (m, 6H), 4.69-4.71 (m, 1H), 6.98-6.99 (m, 1H),
7.16-7.21 (m, 2H), 7.29-7.30 (m, 1H), 7.47 (s, 1H), 8.36-8.39 (m, 1H).
Compound | MP- 120°C (dec). MS (ED): m/z 426 [M’]. "H-NMR (DMSO-dy) 3: 197-
pound | 3,58 (m, 23H), 4.79-4.92 (br, 2H), 7.02-7.03 (m, 1H), 7.16-7.21 (m, 2H),

7.24 (s, 1H), 7.29-7.31 (m, 1H).




Conpound Mp. 188-191C. Ms (El): mz 470 [M. 'H NVR (DMBO-d6) 8:1.97- 81 3.33
(m 1511), 3.99-4.18 (m 2H), 7.00-7.31 (m 411), 7.59 (s, 1H), 8.98 (t, J
= 6.2 Hz, 1H). Conpound M. 175C (dec.). M5 (El): mlz 398 [M]. '"H NWR
(DMSO-d6) 8: 1.96- 82 3.51 (m 20H), 6.8%-7.48 (m 5H), 8.51.8.61 (m 1H).
Conpound Mp. 110C (dec.). Ms (El): mz 397 [M]. 1H NWR (DVMSO d6) 8:1.98- 83
3.66 (m 19H), 4.77 (brs,1H), 4.96-5.02 (m 211), 7.02-7.53 (m 5H).
Conpound Mp. 144-146C. M5 (El): mz 382 [M]. 'H NVR (DVMSO d6) 6: 2.00 84
3.39 (m 1 3.72 J},%ﬁ) 7.03-7.31 (m 4H), 7.48 (s, 1H). Conpound

Mb. 180- 183 20886 (Al d6) S 0.86 (d, J = 7.4 b, 311),1.47- 85 L.51 (m
2|_|) 19539E/m 17 c:r\g?':n/m '7'/11210 ’ILI\ QQR/f 1—56
Hz, 1H). Comp&amwpompd 185- 187C I—I—NNR(DNBQSQ%% 1.98-3.33 (m 15H),
3.79-3.87 8 (rrlNoZH) 508(d j = 10. 2 515(d j :173Hz, 1H),

5.81-5.89 (m—iH T~ 'l_llzl 61Hz,
1H) . Corrpountd}m,po;h%l My ti1® Qs 1S (59 miz 26 [i1) *NM&MEQN%W% 2-6 2.12-
87 2.76 (m

1 3. 652.8%(m, 18H),132553 .44 (m, 14H), 432084.2¢ @, 228)4)4.4444.46( 4 13.5
R 1H°703L71)34m,91),mmm)(Hr’n{,wsrmﬁﬁélm@%mmwe"iH Ve ()

mz 397 [M]] "H NW\R 8 :
7.04-7.32 (m C? oulZ(il Hééﬁ ’ (f%é@gﬁﬁ )* Hzﬁl%k %’?pound
1H 7,02 (4 2570, 0 2167 arg{ 724 S’ﬂ ;"
1H), 8.23 (s} 1m CO TaiTiehd iy IEH mz 395 [M. 'H-NIVR(DIVBOdm S
1.24-1.28 (m c%hbpouad JMp 9f0°¢. (&) ( PH-NMR)DMB(PE,) 3: 1:67-0.83 (aH3H), 3.22-3.29
31 (m, 2H), 6.99-7.00 (m, 1H), 7.16-7.31 (m, 4H), 7.45 (s, 1H), 7.87 (brs, 1H).

Mp. 244°C (dec.). MS (EI): m/z 353 [M']. 'H-NMR (DMSO-d,) 5: 1.94-
2.84 (m, 13H), 3.19-3.42 (m, 4H), 6.59 (s, 1H), 6.98-6.99 (m, 1H), 7.14-
7.19 (m, 2H), 7.27-7.29 (m, 1H).

Mp. 195°C (dec.) MS (EI): m/z 450 [M*+1]. "H-NMR (DMSO-d,) 5:
Compound | 1.33-1.37 (m, 2H), 1.46-1.47 (m, 4H), 1.96-2.83 (m, 17H), 3.19-3.44 (m,

33 4H), 6.89-7.00 (m, 1H), 7.16-7.21 (m, 2H), 7.29-7.30 (m, 1H), 7.43 (s, 1H),
8.29-8.31 (m, 1H).

Mp. 176°C (dec.). 'H-NMR (DMSO-dy) 8: 1.25 (t, J = 7.1 Hz, 3H), 2.08-
2.71 (m, 11H), 4.16 (q, J = 7.1 Hz, 2H), 4.90 (d, J = 12.1 Hz, 1H), 5.45 (d,
J =12.1 Hz, 1H), 6.52 (d, J = 16.1 Hz, 1H), 6.86-7.63 (m, 6H).

Mp. 193°C (dec.). MS (EI): m/z 368 [M*+1]. '"H-NMR (DMSO-d,) §:
Compound | 4 5¢ 5 71 (m, 11H), 4.25 (d, J = 12.1 Hz, 1H), 4.85 (d, J = 12.1 Hz, 1H),
35 6.05 (d, J = 16.1 Hz, 1H), 6.47-6.99 (m, 6H).

—

Hz,

Compound
32

Compound
34

Mp. 179°C (dec.). 'H-NMR (DMSO-dy) 8: 1.23 (t, J = 7.1 Hz, 3H), 2.12-
Compound | 2.74 (m, 11H), 4.15 (g, J = 7.1 Hz, 2H), 4.80 (d, J = 12.1 Hz, 1H), 5.40 (d,

36 J = 12.1 Hz, 1H), 6.16 (d, J = 16.1 Hz, 1H), 7.09-7.29 (m, 5H), 7.66 (d, J
= 16.1 Hz, 1H).

Mp. 229°C (dec.). 'H-NMR (DMSO-dy) 8: 2.12-2.74 (m, 11H), 4.80 (d, J
= 12.1 Hz, 1H), 5.40 (d, J = 12.1 Hz, 1H), 6.07 (d, J = 16.1 Hz, 1H), 7.09-
7.29 (m, 5H), 7.60 (d, J = 16.1 Hz, 1H), 12.14 (br, 1H).

Mp. 113°C (dec.). MS (EI): m/z 396 [M']. 'H-NMR (DMSO-dy) 5: 1.94-
2.83 (m, 15H), 3.23-3.40 (m, 7H), 6.89-7.00 (m, 1H), 7.23-7.30 (m, 3H),
7.47 (s, 1H), 8.45-8.46 (m, 1H).

Mp. 140°C (dec.). '"H-NMR (DMSO-dy) : 2.28-3.71 (m, 19H), 7.01-7.11
(m, 1H), 7.19-7.25 (m, 2H), 7.33-7.34 (m, 1H), 7.66-7.77 (m, 1H), 8.07-
8.21 (m, 3H), 8.84-9.15 (m, 1H), 11.12 (brs, 1H).

Compound
37

Compound
38

Compound
39




Conpound M. 176C (dec.). Ms (El): mz 367 [M]. '"H NWR (DMSO d6) 6: 1.94- 91
3.93 (m 15H), 7.05-7.45 (m 5H). Conpound M. 169-173C. M5 (El): mz 425
[M. "HNWR (DVMBO-d6) 6: 1.23- 92 1.27 (m 3H), 2.10-3.38 (m 16H),
4.21-4.28 (m 2H), 7.03-7.44 (m 5H). Tnpound M. 136-140C. M5 (El): mz
367 [M]. "H-NWR (DMSO-d6) 8:1-99- 93 3.17 (m 19H), 6.45 (s, 1H), 6.97-7.27
(m 4H). Conpound M. 119C (dec.). Ms (El): mz 378 [M]. '"H NVR (DMSO d6) 6:
2.14- 94 3.46 (m 16H), 7.03-7.35 (m 5H). M. 109-111C. 'H NWR (DVMSO d6) S:
1.18 (t, Jrgo ]1 HZ’[T%H%V“]] 94- Conpound 2.95 (m 13H), 3.27-3.36 (m 2H),
1 Hz

4.29 (q, j'= 681682(m 95 1H), 729730(m1|v1745747
(m 1H), 756'4_5;_@ —ComMP oMt goc— NIVR
( DVBO- d6) 6: §°'£§ B (m 13H), 3283351(mpenﬁ§ 2H) 681682(m | M
7_30_7_31( 2-7 A3 (1) 7 57.7 58 (m AW _7 77.7 70 (m 1H).

Mp. 88-92C. I\/E %ﬂ 4, "Mp. B8BC[(84d). MSI'GENNEM( k315 o) G‘H-HMIR (liMS(hdd d: 203nppound =

7.1 Hz, 3H), 5 12.85Mm,11BH), 3.20-044 (ni},2H), 3:677(s,3Hz6.92#D1 (12, D), ’($6- 1y, 97
?Dﬁ/go?dé? gnn 4Fﬂ Co(rp.2si(, m),ﬂﬂhzlxaczmb/ﬁ 635(ib}s 18).z 367 [M] Hound
Mp. 109C (dec MBoAAS désc)sMS(E@ miz 395 M M;E/I&( 159-d ‘2é19 (m
27H), 6.81-7 N;’PH“‘% -84 (meldH) (3. 2b i m’fﬁ}”(ﬁgoh OBBéI{)d‘é@) M
(El): mz 370 MMH)DWB@G ymgH), 189733 (ma2W37.50s, 1B).$.608.680 (o, |
=15.5Hz,1,540 H)=15.5 Hz, 1H), 680681(m1H) 699(s 1H)
7.02 -7.14 (m 2H 7. g,z (@ M)S(E ) IPR & 3.2 08 7| 464
AN e@&fw b Qx%irak Ay b
(dec.). M5 ([E 20 {o s

Compound Mp. 138°C (dec.). MS (EI): m/z 408 [M*]. 'H-NMR (DMSO-dy) 3: 1.89-
43 2.84 (m, 13H), 3.24-3.64 (m, 10H), 7.01-7.04 (m, 2H), 7.14-7.31 (m, 3H).

Mp. 246°C (dec.). "H-NMR (DMSO-dy) 8: 1.25-1.28 (m, 3H), 2.42-3.63
(m, 11H), 4.24-4.28 (m, 2H), 4.88-4.91 (m, 1H), 5.45-5.48 (m, 1H), 7.12-
7.57 (m, 5H), 10.99 (brs, 1H).

Compound | Mp. 209°-212°C. 'H-NMR (DMSO-d) &: 2.28-2.78 (m, 11H), 4.84 d, J
45 = 15.5 Hz, 1H), 5.41 (d, J = 15.5 Hz, 1H), 7.07-7.29 (m, 4H), 7.34 (s, 1H).

Mp. 180°-184°C. 'H-NMR (DMSO-dy) 8: 2.08-2.57 (m, 11H), 6.38 (d, J
=15.9 Hz, 1H), 7.02-7.43 (m, 6H), 7.57 (d, J = 15.9 Hz, 1H), 8.07 (s, 1H),
12.19 (br, 1H).

Mp. 139°-141°C. MS (EI): m/z 407 [M*]. 'H-NMR (DMSO-d¢) 8: 1.25 (¢,
Compound | J = 7.1 Hz, 3H), 2.06-2.70 (m, 11H), 3.73 (d, J = 13.6 Hz, 1H), 4.16-4.23

47 (m, 3H), 6.51 (d, J = 15.9 Hz, 1H), 7.17-7.27 (m, 3H), 7.37-7.39 (m, 1H),
7.62 (s, 1H), 7.79 (d, J = 15.9 Hz, 1H).

Mp. 207°C (dec.). MS (ED: m/z 379 [M*]. "H-NMR (DMSO-dy) : 2.12-
Compound | 2.75 (m, 11H), 3.72 (d, J = 13.6 Hz, 1H), 4.23 (d, J = 13.6 Hz, 1H), 6.41

48 (d, J = 15.8 Hz, 1H), 7.18-7.39 (m, 4H), 7.57 (s, 1H), 7.70 (d, J =15.8 Hz,
1H).

Mp. 138°C (dec.). MS (ED): m/z 368 [M*+1]. 'H-NMR (DMSO-d,) &:
Compound | 2.02-2.80 (m, 13H), 3.19-3.23 (m, 2H), 4.19 (d, J = 5.9 Hz, 2H), 5.49 (s,

49 2H), 6.36 (t, J = 5.9 Hz, 1H), 6.58 (s, 1H), 6.97-6.99 (m, 1H), 7.14-7.19 (m,
2H), 7.27-7.28 (m, 1H).

Compound
44

Compound
46

Mp. 138°-139°C. MS (ED): m/z 381 [M*]. "H-NMR (DMSO-d,) &: 1.29 (t,
J =7.1 Hz, 3H), 2.00-2.71 (m, 11H), 3.77 (d, J = 13.7 Hz, 1H), 4.24-4.36
(m, 3H), 7.21-7.40 (m, 4H), 7.89 (s, 1H).

Mp. 280°-283°C. MS (EI): m/z 353 [M']. "H-NMR (DMSO-d,) 8: 2.36-
3.07 (m, 11H), 3.70 (d, J = 13.7 Hz, 1H), 4.30 (d, J = 13.7 Hz, 1H), 7.21-
7.40 (m, SH).

Compound
50

Compound
51




102 3.25 (m 26H), 6.99-7.30 (m 5H). Conpound M. 185C (dec.). M5 (El): mz
381 [M]. "HHNWR (DVMSO-d6) 8:1.21 103 (t, j = 7.3 Hz, 3H),1.25-1.31 (m
3H), 2.25-3.65 (m 14H), 4.22-4.27 (m 2H), 7.07-7.52 (m 5H), 10.42
(br,1H). 75 [0092] [Table 9] Conpound Properties No. Conmpound M.
197-200C. 1H NMR (DVBSO-d6) 6:1.93-2.81 (m 13H), 3.19-3.32 104 (m 2H),
4.42-4.43 (m 2H), 5.06 (br, 111), 6.76-6.77 (m 111), 6.96-6.97 (m 111),
7.10-7.11 (m 111) 7.22-7.26 (m 2H). Conmpound M. 123-125C. Ms (El): nlz

398 [M +1] d6) 6: 105 1.26 (t, J = 7.1 Hz, 311), 2.07-3. 50
00881, 56 (T 3

(m 16H), ,47(tj=54Hz 1H), 7.02-7.31 (m 4H),
7.41 (s, 1H) —Cewpoun M1 23C—(dee ez —38 M —2 11 NMVR-

(DVBO- d6) 8: LC&'?PO%'G (t, J = 7.1 Hz, 3H), Broféitids 65 (M 17H), 4.06 (o | =
7.1 Hz, 2H), |6 M7 30 (m sH)  conpound My 255C (dec ) 1H NMR (DVHO d6)

8:2.32-3.72 1611) | Mp. 3B1°(13°C. LOZNMRLIDMSO Q) & 242-14B (n 1031), 4.159(@5 =(for,
1H), 13.02 (3 §“‘P ‘i‘l 5.9H7) 0HY) @.2Yd, 2Bz, NB) (697 (s, TH)77.603.31 bh]4m), H NVR
(DVSO- d6) 8t 3734@8,1(41155913;&)1}1)%@;%%5577&% H;4H), 7.09-7.43 (
511),10.30-1J 43 \Ul kit — 1361 puul IVER 123-124C—MB
(El): mz 555 L{ 11 Ml G&Ws@-é%@ In/2é85[i\(§ t H-YMR DMSQ:dg) &3711)( 1. 31
(s, 911),1.7f 3mwu¢n2-1 72 (m, P43 48& 245)4707 @ﬁim,léﬁ,‘(m(th 157' 38 (s,
1H), 7.53-7.91 (P 41L){z, P a2 e J LS. 85 7.005.296m, 4 TAS AH) 3911,

'H NVR (DVSOY d6) 6: 1. 18§=511821M3 (m 3H), 1.27 (t, | = 7.1 He, 3H)

2.36-3.82 (n| 16F). 4 7 ) gbrs
Conpound M. | Se@pouset iﬂp @% ééﬁ Iﬁ)%f%?#ﬂfg/?%@lﬁi W
54 6.83-7.51 (m, 5H), 10.83-10.91 (br 1H), 12.32 (s, 1H).

Mp. 105°C (dec.). MS (EI): m/z 384 [M']. 'H-NMR (DMSO-d,) 8: 2.10-
Compound | 2.72 (m, 11H), 3.26-3.50 (m, 4H), 4.68 (t, J = 5.7 Hz, 1H), 4.90 (d, J = 14.9

H
<

55 Hz, 1H), 5.46 (d, J = 14.9 Hz, 1H), 6.86-7.76 (m, SH), 8.34 (t,J = 5.5 Hz,
1H).
Compound Mp. 206°C (dec.). MS (EI): m/z 367 [M*]. "H-NMR (DMSO-dy) : 1.04-
Sp 6 1.07 (m, 3H), 2.48-3.43 (m, 15H), 3.85-3.87 (m, 1H), 6.66-6.67 (m, 1H),
7.02-7.32 (m, 4H), 10.78 (br, 1H) , 12.55 (brs, 1H) .
Compound Mp. 179°C (dec.). MS (EI): m/z 370 [M*+1]. "H-NMR (DMSO-d,) 8:
5p7 1.32-1.36 (m, 3H), 2.36-3.67 (m, 12H), 4.84-4.88 (m, 1H), 5.40-5.45 (m,
1H), 6.84-7.51 (m, 5H), 10.63-10.76 (m, 1H ), 12.31 (brs, 1H).
Compound Mp. 149°C (dec.). MS (EI): m/z 356 [M*+1]. "H-NMR (DMSO-dy) 5:
SPS 2.36-3.87 (m, 13H), 4.78-4.81 (m, 1H), 5.37-5.40 (m, 1H), 6.65-7.31 (m,

5H), 10.69 (brs, 1H ), 12.60 (brs, 1H).

Compound | Mp. 244°C (dec.). MS (EI): m/z 352 [M*+1]. 'H-.NMR (DMSO-d,) 8:
59 2.18-3.10 (m, 13H), 6.96-7.66 (m, 7H) , 10.70 (br, 1H) , 12.44 (brs, 1H) .

Mp. 212°C (dec.). MS (EI): m/z 367 [M*]. "H-NMR (DMSO-d,) 5: 1.36
(t,J = 6.4 Hz, 3H), 2.50-3.45 (m, 15H), 3.82-3.85 (m, 1H), 6.61 (s, 1H),
7.03-7.32 (m, 4H), 10.74-11.01 (br, 1H) , 12.56 (brs, 1H) .

MS (EI): m/z 425 [M*]. "TH-NMR (DMSO-d,) 8: 1.18 (t, J = 6.7 Hz, 3H),
1.26 (t,J = 7.1 Hz, 3H), 2.17-2.23 (m, 2H), 2.42-2.45 (m, 1H), 2.82-3.36
(m, 7H), 3.61-3.63 (m, 1H), 3.74-3.77 (m, 1H), 4.04 (q, J = 7.1 Hz, 2H),
4.24 (q, J = 6.7 Hz, 2H), 7.04-7.05 (m, 1H), 7.18-7.23 (m, 2H), 7.31-7.32
(m, 1H), 7.45 (s, 1H).

Mp. 155°-159°C. MS (EI): m/z 353 [M']. "H-NMR (DMSO-dy) 8: 1.26
Compound | (t, J = 6.8 Hz, 3H), 2.09-2.92 (m, 11H), 3.26-3.37 (m, 2H), 4.26 (g, J = 6.8

62 Hz, 2H), 7.02-7.04 (m, 1H), 7.16-7.21 (m, 2H), 7.29-7.31 (m, 1H), 7.40 (s,
1H).

Compound
60

Compound
61




111 1.26 (t, j = 7.1 Hz, 311), 2.28-3.39 (m 14H), 3.67 (t, | = 5.1 Hz,
211), 3.86 (s, 2H), 4.22-4.26 (m 211), 7.07-732 (m 411), 7.46 (s, 111).
Conpound ' H-NMR (m 1311), 3.26-3.30 (m 2H), 5.09-5.11 m 111), (DMSO d6)
6-5.39 (m 111), 7 1112 6.78-6.84 (m 24), 7.02-7.04 (m 1H), 7.20-7.23 (m
211), 7.33-7.34 (m 1H). 'HNWR (DMSO-d6) 6: 1.17 (t, J = 7.1 Hz, 3H),
2.66-2.70 (m 111), 2.94 Conpound 3.07 (m 411), 3.22-3.37 (m 3H),
3.59-3.66 (m 211) 4. 04 4.08 (m 211), 113 4.85 (d, J = 15.4 Hz, 111),
5.44 (d, J%@a Hi 6.83-6.85 (m 1H), 7.05-7.08 (m 2H), 7.15-7.17
(m 1H), 71 50 ?F?b 9.10 (brs, 1H), 9.32 (brs, 111). Conpound Mp.
202C (dec.) \H-NMR ( /Rndm 8 2.20.2. 04 (m 38H) 3333 47 114 (m 211),
4.82 (d, j =|Compowpd |1H) 5. 40 (d, j = 15Properties111), 6.78-6.79 (m [11),
6.98-7.09 ( 311“10 7 41 7.43 (m 1H). Conpound M. 118-120C 1H NVR
(DVSO-d6) 6:11.30 (t, Efy: In/z 3961M}.- GEN Mﬁ@DM%F:d 5‘119"553‘&9 of; 188),6%9 | =
7.1 bz, 211) | Compaumd 5 émuf Gcm?q (;9&) %{71411?19370
[M+1].'HNNR(@M501 ety %52 4 8- ,
5.53-5.62 ( 1H) 1)’2 (m1H) 1n RA 1n7 (m
111). 76 [O’iéb Tacg Mplerccma@pmj(mwemmumdﬂ- KMR®MSONQ). 5: 240- P45C.
MS (El): mz Rﬁ‘ 11.25-1128 MRS DY B3 58 mG16H)4.61-3.64 am 2 1H34.81(d, I £115,3
3.46-3.52 (m 4. DHz(1H), §.35(d} 3 =Q5I3Hz, 1H),.6.78- 2R (ﬁad,suj, 7 88-71%7 @, HE). 1H) .
6.91-6. 97 ( D
Mp. 156- 158C. “ﬁ’e}‘ K‘!&Zg’gﬁ%@?\%) S(Eﬁwﬂﬁm’{? ét&/ﬁ‘%ﬂig ﬁ)zg ‘det53. 181 (m
1711), 4.83-4.88 ?m | 146 (mcbiT)p 1995323 (mol pH), G5&(s, 9('!1 7.48-1] 52
(m 1H), 10.P8-10.41 {Mp. 13C (dec). MS (ED: m/z411 [M*+1]. 'H-NMR (DMSO-dy) 3:
Compound | 2-16-2-71 (m, 11H), 3.22-3.24 (m, 2H), 3.43-3.47 (m, 2H), 4.74 (t, J = 5.5
§’6 Hz, 1H), 4.89 (d, J = 15.0 Hz, 1H), 5.44 (d, J = 15.0 Hz, 1H), 6.59 (d, J =
15.8 Hz, 1H), 6.85-7.09 (m, 2H), 7.34 (s, 1H), 7.35 (d, J = 15.8 Hz, 1H),
7.42-7.45 (m, 2H), 8.03 (t, ] = 5.5 Hz, 1H).
Compound | MP- 198°-200°C. MS (ED): m/z 382 [M']. 'H-NMR (DMSO0-dy) &: 2.01-
6"7 3.45 (m, 19H), 4.70 (t, J = 5.6 Hz, 1H), 7.01-7.03 (m, 1H), 7.16-7.23 (m,
2H), 7.30-7.31 (m, 1H), 7.38 (s, 1H), 8.30-8.32 (m, 1H).
Compound | MP- 247°-250°C. *H-NMR (DMSO-d,) 8: 1.42 (s, 3H), 1.43 (s, 3H), 2.20-
6"8 2.73 (m, 11H), 4.84 (d, J = 15.3 Hz, 1H), 5.40 (d, J = 15.3 Hz, 1H), 6.80-
7.43 (m, SH).
Combound | MP- 151°C (dec). MS (ED: m/z396 [M']. *H-NMR (DMSO-dy) 3: 2.45-
6"9 3.70 (m, 22H), 4.43-4.48 (br, 1H), 7.05-7.33 (m, 5H), 10.75-11.04 (br,
1H).
Compound | MP- 186°-188°C. MS (ED: m/z 396 [M']. 'H-NMR (DMSO0-dy) &: 1.03
7"0 (d, J = 6.1 Hz, 3H), 1.96-3.74 (m, 18H), 4.71 (d, J = 4.7 Hz, 1H), 6.98-7.49
(m, 5H), 8.35-8.36 (m, 1H).
Compound | MP- 226°-229°C. "H-NMR (DMSO0-dy) 3: 1.07-1.11 (m, 3H), 1.91-3.42
7"1 (m, 17H), 3.89-3.93 (m, 1H), 4.70 (dt, J = 21.9, 5.8 Hz, 1H), 6.97-7.52 (m,
5H), 8.02 (d, J = 7.9 Hz, 1H).
Compound | Mp. 115°C (dec.). *H-NMR (DMSO-d;) 5: 1.97-3.60 (m, 20H), 4.51-4.56
72 (m, 1H), 4.74-4.78 (m, 1H), 6.99-7.50 (m, 5H), 8.24-8.37 (m, 1H).
Compound | 'H-NMR (DMSO-dy) §: 1.91-3.50 (m, 19H), 3.85-3.87 (m, 1H), 4.60-4.67
73 (m, 2H), 6.97-7.53 (m, 5H), 7.94 (d, J = 8.1 Hz, 1H).
Compound | Mp. 112°C (dec.). MS (EI): m/z 368 [M"]. '"H-NMR (DMSO-d,) &: 1.98-
74 3.23 (m, 18H), 7.03-7.48 (m, 5H), 10.46 (brs, 1H).




Mp. 242C (dec.). M5 (El'): mz 386 [M+1]. 1H NWMR (DVMSO-d6) 6: Conpound
2.28-2.71 (m 10H), 3.49-3.51 (m 4H), 4.82 (d, j = 15.4 Hz, 1H), 5.40 (d, j
119 = 15.4 Hz, 1H), 6.78-6.79 (m 1H), 6.98-7.03 (m 2H), 7.10-7.13 (m 1H),
7.41-7.42 (m 1H). Conpound Mp.174C (de®3). Ms (El): mz 397 [M. 'HNMR

(DVBO-d6) 8:1.41- 120 1.48 (m 5H),

7.02-7.04 (m 1H),

7.16-7.22 (m 2H),

2.16-2.83 (m 12M 3.30-3.40 (m 4

H),

7.29-730 (m 2H). Conpound Mp. 258C

(dec.). H-NI\/R(DI\/BOdG) 6: 2 18-3. 24 (m 15H), 6.74-7.79 121 (m 5H).
Compound Nm@ f@717 "H-NMR (DMSO-d6) S: 2.28-2.70 (m 12H), 122
3. 48-3. 57 Wy, 4TaBle (m 1H), 4.56-4.58 (m 1H), 4.78-5.40 (m 2H),
6.77-7.41 ( rp—5H)—>Np- : —
8:1.76- ConpoGemipdund0| (m 2H), 2.27-3.70 (®ropkstids, 4.82-4.86 (m 1H),
5.40-5.44 (@ 1Mo, 1P3 6. 82- 83(m1H) 696711(m3H) 7.48-7.50 (m
1H) 11. 00- IT-08 (M 0 117 3. TV .
"H NVR ( DVBO démpindl ?QZ?L n@";‘?i’{ /Z3 W’;&%“jg i d, J =
15.4 Hz, 1H), 589 (d JJ‘:7£#3HH2195 é‘l 7 (m
3H), 7.40-7.42 (m 1H 1H é(l{r&eléi)y " H NMR_( DVBO- d6) s
2.31-2.72 (m 12H) 46%% 12 396 (lﬁ M Sé 5.41
(d, ] =151¢2‘“PW 66 04 @)f;% {87410, 62 N 7}1)”%977 44 (m
111). ' H NMR (Dl\EOde %0 it 22-3 37
Corrpound (m _ /I 85 /rl i —1l-'\/l Hz 1L1
5.44 (d, | # ou’n?l 4Mﬂz191m)92°(sm¢m as/z@m [MHJ.) HNMB-DMS- -4énd: DIY-
7.15-7.18 ( n 7| 3.80 fmSITH)4.44E4/56 Gn, 2H), 6:9957.50.(nd,)SH) SB.650 (t br=,618, . [Mp.
227-231C. 't (DI\/B:)IHB) 6: 1.17-1. 32 (m 3H) 2 35 3. 66 Corrpound (Im
15H), 4. 83- 40- 5. b ) 127
33 (i, T3H), 7.00 ,11 11 (br, 1H).
Compound | MP- 195°-197°C. MS (EI): m/z 420 [M"]. IH-NMR (DMSO-dy) d: 1.97-
7o 3.33 (m, 15H), 3.97-4.08 (m, 2H), 7.00-7.31 (m, 4H), 7.59 (s, 1H), 8.99-
9.01 (m, 1H).
Compound | MP- 220°-222°C. "H-NMR (DMSO-dy) 5: 1.24-1.26 (m, 6H), 1.87-331
50 (m, 15H), 3.46 (d, J = 5.9 Hz, 2H), 4.84 (t, J = 5.9 Hz, 1H), 6.97-7.31 (m,
4H), 7.45 (s, 1H), 7.52 (s, 1H).
Compound | MP- 188°-191°C. MS (ED: m/z 470 [M']. "H-NMR (DMSO-d) &: 1.97-
51 3.33 (m, 15H), 3.99-4.18 (m, 2H), 7.00-7.31 (m, 4H), 7.59 (s, 1H), 8.98 (¢,
J = 6.2 Hz, 1H).
Compound | Mp. 175°C (dec.). MS (EI): m/z 398 [M*]. "H-NMR (DMSO-d,) 3: 1.96-
82 3.51 (m, 20H), 6.96-7.48 (m, 5H), 8.51-8.61 (m, 1H).
Compound | Mp. 110°C (dec.). MS (ED): m/z 397 [M']. "H-NMR (DMSO-d,) 5: 1.98-
83 3.66 (m, 19H), 4.77 (brs, 1H), 4.96-5.02 (m, 2H), 7.02-7.53 (m, 5H).
Compound | Mp. 144°-146°C. MS (EI): m/z 382 [M*]. "H-NMR (DMSO-dy) 5: 2.00-
84 3.39 (m, 18H), 3.72 (s, 3H), 7.03-7.31 (m, 4H), 7.48 (s, 1H).
Compound | MP- 180°-183°C. *H-NMR (DMSO-d¢) 3: 0.86 (d, J = 7.4 Hz, 3H), 147-
o5 1.51 (m, 2H), 1.95-3.35 (m, 17H), 6.99-7.30 (m, 4H), 7.45 (s, 1H), 8.36 (t,
J = 5.6 Hz, 1H).
Compound | MP- 185°-187°C. "H-NMR (DMSO-dy) 8: 1.98-3.33 (m, 15H), 3.79-3.87
¥ (m, 2H), 5.08 (d, J = 10.2 Hz, 1H), 5.15 (d, J = 17.3 Hz, 1H), 5.81-5.89 (m,
1H), 6.99-7.30 (m, 4H), 7.50 (s, 1H), 8.58 (t, J = 5.6 Hz, 1H).
Comoound | MP- 194°-197°C. MS (ED: m/z 367 [M']. "H-NMR (DMSO-dy) 3: 2.12-
o7 2.76 (m, 11H), 3.65 (d, J = 13.5 Hz, 1H), 3.81 (s, 2H), 4.19 (d, J = 13.5 Hz,
1H), 7.00 (s, 1H), 7.16-7.37 (m, 4H) .
Compound | Mp. 160°C (dec.). MS (ED: m/z 397 [M']. "H-NMR (DMSO-d,) 5: 1.18
88 (m, 3H), 2.23-4.05 (m, 14H), 7.04-7.32 (m, 5H) .




Mp. 255-259C. MS (El): miz 369 [M]. 'H NWR (DVBO-d6) 8: 1.01 Conpound (t,
j = 6.9 Hz, 3H), 2.25-2.71 (m 10H), 3.49-5.01 (m 2H), 4.82 (d, J = 128
15.4 Hz, 1H), 5.41 (d, j = 15.4 Hz, 1H), 6.78-6.80 (m 1H), 6.99-7.13 (m
3H), 7.41-7.42 (m 111). 77 [0094] [TatMde 11] Conmpound Properties No.
Conpound 2H), 2.35-3.66 (m 15H), 4.83-4.88 (m)1H), 5.40-5.46 (m 1H),
6.82-6.85 129 (m 1H), 7.05-7.19 (m 3H), 7.49-7.52 (m 1H), 10.51-10.73
(m 1H. M. 203 206C. 1H NVR (DMBO-d6) 8: 0.86 (t, j = 7.4 Hz, 3H),1.41
Conpound 1, 47 2H,}, 2.24-2.71 (m 10H), 3.51-3.55 (m 2H), 4.82 (d, J =
15. 4 Hz, glable®] J = 15.4 Hz, 1H), 6.78-6.79 (m 1H), 6.99-7.13
(m 3H), 7. /l’l- 4? (m 1H) Conpound My 236C (dec ) ' H NVR (DVSO df)
6:1.23-1.34 ((l'ﬁm]ﬁiﬂ)ld D 42 3.66 131 (m 14Pk)pertles83-4.88 (m 1H), 5.4d-5. 47
(m 1H), 6.82-6N86 (M 705 7.18 (M 3H), 7.49-7.52 (m 1H),
10. 21- 10. 48[ (m—1H)— SAE 9 . ' N .98
(m 6H), 2. plecnpmdlBr ) ég&“‘é‘ ey R 09 T4 He,
1H), 5.41 ({i, | s9 15. 4 9 T ; 8, 7484, I 5, ,
7.41-7.42 (1 . vl B (§ )1H-NI\/IL(DI\/BO(16\ S 0.87-0.96 (m
3H),1.26 (t ¢ompm.q;amammm)7nﬂz$&5 [MEH) 'HENBIR (DMSO(dy) 6:2:4:1.28 30 3H),280¢ 1y}
14H), 4.24-4.31 gpm 2/4.26 (d30H), DB-743an,(M). 1H), 7.19-7.35 (m 3H),
7.48-7.51 ) . }
e T i e AT R g
7.07-7.41 (58 10 4¥ () (brs,111). Mp. 208-210C. |1H NMVR
(DVBO- d6) 8] Confpouhd8 [ Mprl6©HY3°C2. MB-(BI)3ih/z 425 Mol TH-NMR (PNISO-8,)3012367 (m
4H), 2.94-3|32 (9n 6H)1.2B(h3BH)s2.1B5IBS (1, BH) 421-4.28-(m, 2H), 7.03-7.44 (m, 5H).
Compound | Mp. 136°-140°C. MS (ED): m/z 367 [M']. "H-NMR (DMSO-d,) 3: 1.99-
93 3.17 (m, 19H), 6.45 (s, 1H), 6.97-7.27 (m, 4H).
Compound | Mp. 119°C (dec.). MS (EI): m/z 378 [M*]. 'H-NMR (DMSO-d,) 5: 2.14-
94 3.46 (m, 16H), 7.03-7.35 (m, SH).
Mp. 109°-111°C. "H-NMR (DMSO-dy) 5: 1.18 (t, J = 7.1 Hz, 3H), 1.94-
Compound | 2.95 (m, 13H), 3.27-3.36 (m, 2H), 4.29 (g, J = 7.1 Hz, 2H), 6.81-6.82 (m,
95 1H), 7.29-7.30 (m, 1H), 7.45-7.47 (m, 1H), 7.56-7.57 (m, 1H), 7.78-7.81
(m, 1H).
Compound | MP- >280°C. "H-NMR (DMSO-dy) : 2.16-2.93 (m, 13H), 3.28-335 (m,
91’6 2H), 6.81-6.82 (m, 1H), 7.30-7.31 (m, 1H), 7.42-7.43 (m, 1H), 7.57-7.58
(m, 1H), 7.77-7.79 (m, 1H).
Mp. 88°-92°C. MS (EI): m/z 395 [M*]. "H-NMR (DMSO-d) d: 1.15 (t, J
Compound | _ 71 gz 3H), 1.94-3.21 (m, 19H), 4.04 (q, J = 7.1 Hz, 2H), 6.50 (s, 1H),
7 6.96-7.28 (m, 4H).
Compound | Mp. 207°-212°C. MS (ED): m/z 367 [M']. "H-NMR (DMSO-dy) 8: 1.95-
98 3.22 (m, 19H), 6.45 (s, 1H), 6.97-7.28 (m, 4H).
Compound | Mp- 109°C (dec). "H-NMR (DMSO-dy) 3: 1.26-1.47 (m, 6H), 2.37-5.43
99 (m, 27H), 6.81-7.50 (m, 5H), 10.84-10.92 (m, 1H).
Compound | MP- 98°C (dec). MS (ED): m/z 370 [M*+1]. "H-NMR (DMSO-do) 5:
100 2.30-3.33 (m, 15H), 4.82 (d, J = 15.5 Hz, 1H), 5.40 (d, J = 15.5 Hz, 1H),
6.80-6.81 (m, 1H), 6.99 (s, 1H), 7.02 -7.14 (m, 2H), 7.46-7.47 (m, 1H).
Comoound | VP >280°C: MS (ED): m/z 464 [M']. "H-NMR (DMSO-dg) : 1.24-1.28
11(’) " (m, 3H), 1.87-3.57 (m, 26H), 4.23-4.29 (m, 2H), 7.07-7.52 (m, 5H), 10.94-
11.34 (m, 2H).
Compound | Mp. 161°C (dec.). MS (EI): m/z 436 [M']. "TH-NMR (DMSO-d,) 5: 1.83-
102 3.25 (m, 26H), 6.99-7.30 (m, SH).
Componnd | MP- 185°C (dec). MS (ED: m/z 381 [M']. "H-NMR (DMSO-dy) : 1.21
11(’)3 (t, J = 7.3 Hz, 3H), 1.25-1.31 (m, 3H), 2.25-3.65 (m, 14H), 4.22-4.27 (m,
2H), 7.07-7.52 (m, SH), 10.42 (br, 1H).




135 15.5 Hz, 1H), 5.42 (d, |
(m 3H), 7.48-7.49 (m 1H),

15.5 Hz, 1H), 6.81-6.83 (m 1H), 6.98-7.11
9.05-9.37 (m 2H). M. 243C (dec.). 1H NMR
(DMBO-d6) 8: 1.75-1.78 (m 2H), 2.18-2.22 Conpound (m 2H), 2.49-2.67 (m
4H), 2.93-332 (m 6H), 4.83 (d, j = 15.85Hz, 1H), 136 5.42 (d, j = 15.5 Hz,
1H), 6.81-6.83 (m 1H), 6.98-7.12 (m 3H), 7.48-7.49 (m 1H), 8.97-9.13 (m
2H), 12. 01-12. 12 (m 1H). Conpound ' H NMR (DMSO-d6) 6: 0.82-0.90 (m 3H),
1.52-1.61 (m 211), 2.68-3.23 137 (m 8H), 3.64 (s, 2H), 3.92-4.02 (m 2H),

4.84 (d | o5 S H&H%]gl) 5.43 (d, J =15.5 Hz, 1H), 6.83-7.50 (m 5H),
9.07-9.36 (P9 . UHd Mp. 148°151C. 1H NVR (DVBO d6) 8: 1.82-1.99 (m

2H), 2.36-3.
6. 84-6.86 (n 1H) .
Mp. 229C (dec und
1.60 (m 2H [ Z-Z2Z-Z. Hz,
139 1H), 5. 40CoHehpownd= H) ,
7.41- 7.42 (m 1gy. 7 pound
Mp. 144-1450 ' H NMWR
13H), 4.02-4] 4.08 (
(m 111), 7.p&ompeyn
Conpound Mp.| 2149316C
141 (m 2H),}2—28-3-70
6.81- 7. ll(rrh

7. 5@rapestes( m 1H), 10. 21- 10. 43 (n
1H NMVR (DI\/SOdG) 8' 1.57- Conpo

WEoeE

)5- 7.18 (m 3H),
F1): miz 399 [M.
LR

3('“1'263 gg ‘?&HJH §7ﬁrr586é'i“t
twé@d‘é 0- im’ﬂé*)i 272k (mgdl). 2 36-3.63 140 (n
R, 1234.185°4- 18[% £ mi 398 (P 48: THAMRTD Miski-)l §6. 84f

.26 4198z, 812473, ﬁ%ﬂﬂi&lﬁ dh=
Al e i, |

/I I:QQ/IIZIZI
7 oF. LLL)

Mp. 1250 (@en). M§ (ET:0n/3 381 IMB0 HANMRIGMSSApSubdr '

) Canlppund
.) .NavB (

6. 85

H- NVR

( DVMSO- d6) 6:
4.81 (d, | =

15%2‘%?,7‘

1 (t Fre 731}1:), 3H), 234633.657(n, ATHR K6 (@ J1=77.2 HE:2 H)) 6.33-0:3)
GioySH. 39 (d, | 15.4 Hz, 1H), 6.77-6.78 (m 1M

1411) ,

6.90-7.07 (nf

| Cmpound’

f1p. 455°€ G2, HEINMR (DMSO-dy) 5:2.32-3.72 (m, 16H), 5.3 (s,

107 1H), 7.08-7.42 (m, 5H), 10.05 (br, 1H), 13.02 (brs, 1H).

Mp. >280°C. MS (EI): m/z 353 [M*]. '"H-NMR (DMSO-d,) 8: 1.17-1.35
(m, 3H), 2.30-3.57 (m, 14H), 7.09-7.43 (m, SH), 10.30-10.43 (br, 1H),
13.01 (brs, 1H).

Mp. 123°-124°C. MS (EI): m/z 555 [M*]. 'H-NMR (DMSO-d;) 3: 1.26
(t,J =7.1 Hz, 3H), 1.31 (s, 9H), 1.77-3.37 (m, 18H), 4.21-4.28 (m, 2H),
7.00-7.30 (m, 4H), 7.38 (s, 1H), 7.53-7.91 (m, 4H).

Mp. 85°-89°C. MS (EI): m/z 484 [M*+1]. 'H-NMR (DMSO-d) 5:1.18-
1.23 (m, 3H), 1.27 (t, J = 7.1 Hz, 3H), 2.36-3.82 (m, 16H), 4.11-4.27 (m,
6H), 7.06-7.50 (m, 5H), 10.42 (brs, 1H).

Mp. 135°C (dec.). MS (EI): m/z 456 [M*+1]. 'H-NMR (DMSO-d,) 5:
1.26 (t,J = 7.1 Hz, 3H), 2.28-3.39 (m, 14H), 3.67 (t, J = 5.1 Hz, 2H), 3.86
(s, 2H), 4.22-4.26 (m, 2H), 7.07-7.32 (m, 4H), 7.46 (s, 1H).

Mp. 157°-159°C. MS (ED): m/z 321 [M*]. '"H-NMR (DMSO-d,) 6: 1.97-
2.86 (m, 13H), 3.26-3.30 (m, 2H), 5.09-5.11 (m, 1H), 5.36-5.39 (m, 1H),
6.78-6.84 (m, 2H), 7.02-7.04 (m, 1H), 7.20-7.23 (m, 2H), 7.33-7.34 (m, 1H).

'H-NMR (DMSO-d¢) 8: 1.17 (t, J = 7.1 Hz, 3H), 2.66-2.70 (m, 1H), 2.94-
3.07 (m, 4H), 3.22-3.37 (m, 3H), 3.59-3.66 (m, 2H), 4.04-4.08 (m, 2H),
4.85 (d, J = 15.4 Hz, 1H), 5.44 (d, J = 15.4 Hz, 1H), 6.83-6.85 (m, 1H),
7.05-7.08 (m, 2H), 7.15-7.17 (m, 1H), 7.48-7.50 (m, 1H), 9.10 (brs, 1H),
9.32 (brs, 1H).

Mp. 202°C (dec.) "H-NMR (DMSO-d) 3: 2.20-2.94 (m, 8H), 3.38-3.47
(m, 2H), 4.82 (d, J = 15.4 Hz, 1H), 5.40 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m,
1H), 6.98-7.09 (m, 3H), 7.41-7.43 (m, 1H).

Mp. 118°-120°C. 'H-NMR (DMSO-dy) 8: 1.30 (t, J = 7.1, 3H), 1.99-3.31
(m, 15H), 4.28 (q, J = 7.1 Hz, 2H), 6.74-7.81 (m, SH).

Mp. 199°-203°C. MS (EI): m/z 370 [M*+1]. "H-NMR (DMSO-d,) 6:
2.36-3.78 (m, 16H), 4.98-5.04 (m, 1H), 5.53-5.62 (m, 1H), 6.95-7.13 (m,
4H), 7.48-7.56 (m, 1H), 10.64-10.74 (m, 1H).

Compound
108

Compound
109

Compound
110

Compound
111

Compound
112

Compound
113

Compound
114

Compound
115

Compound
116




"H-NVR (DMBO-d6) S: 1.09 (t, j = 7.1 Hz, 311), 2.51-3.31 (m 811), 4. 17
Conpound (q, j = 7.1 Hz, 2H), 4.93 (d, j = 14.9 Hz, 1H), 5.49 (d, j = 14.9
Hz, 1H), 143 6.57 (d, j = 16.0 Hz, 1H), 6.90-6.91 (m 1H), 7.08-7.10 (m
1H), 7.49-7.65 (m 411), 9.07-9.24 (m78H . Conpound M. 217C (dec.). M5
(El): mz 353 [M. 'H NVR (DVBO d6) 6: 2.26- 144 2.94 (m 9H), 4.90 (d, | =
14.8 He, 1H), 5.45 (d, J = 14.8 Hz, 1H), 6.39- 6.43 (m 1H), 6.85-6.86 (m
1H), 7.04-7.06 (m 1H), 7.36-7.55 (m 411). Conpound ' H NVR (DVBO d6) 6:
1.23 (t, ng7 E{) 42327(m 12H), 4.16 145 (q, | = 7.1 Hz,
211), 609? 3J—i§a 7.07-7.33 (m 5H), 7.71 (d," J = 15.6 Hz,
1H), 9.03-9. (hr1111\ f‘nm'\mmrl Mo 264C (dec ) ' H NVR (NSO d6)
6: 2. 07-2. 44 ((Gompbind p.57-2.92 (m 146 SHProger@ds-3.47 (m 2H), 5.94-5 97
(m 1H), 6.83-7.50 (n 611) Corrpound |v|o 191 1930 "H NVR (DMVBO-d6) § 1.15
(t, j = 7.1, 3111799 ¢ 7. L iz Ny .
6. 74-7. 40 (n Coipounkd ; IUI]S W iHy fi (DMi(M@eﬁ( DVEO- d6)
S: 2.64-3. 49 (my1a7H) | 2837258 fmy g (myBH), 497 1y 3150 Ha, i), 533 @) (or s,
Conpound Mp. 250C=188d13 1HM§9(1F§-55 (myPH ,§§‘§f7l\ﬂ9](m"1ﬂ) KR 4§I\¢EJ®1 B) Ib:

1H).

1.22- 149 1.134 (m_9H) p 1§6}r°585i17MS1E3 400- Z‘ﬁﬁﬁmﬁﬁx}sod §6- 7} 61
o s i bl b e o
E&n ;_?,'H-I\'\’R(mvﬁglm 8 %‘%P’“ ‘éml 48 (s 151 -7.27
(m 5H). Mp.| 186C (de¢Mp. 2425ONMHR.X mmmlmay/zasdmmuHNMRGDMSﬂziG)&H) 1. 49-
Conpound 1. 5{1Compowill | 2.28-230-(@, BEH), 3:#9-3.3MmMH54.82/(d, ] =152 Hz, i), S286)(d, J
6.61-6.64 (N 182 1H| = 13.40H TH), 6(1816.7Hm, 1H),6B897.032n, H),2H)-7.39m, LENO6)
[ Tabl e 13] donpound Py ogde7ia2dm, 1H).

Mp. 174°C (dec.). MS (EI): m/z 397 [M']. H-NMR (DMSO-d,) §: 1.41-
1.48 (m, 5H), 2.16-2.83 (m, 12H), 3.30-3.40 (m, 4H), 7.02-7.04 (m, 1H),
7.16-7.22 (m, 2H), 7.29-730 (m, 2H).

Compound | Mp. 258°C (dec.). 'H-NMR (DMSO-dy) &: 2.18-3.24 (m, 15H), 6.74-7.79
121 (m, SH).

MS (EI): m/z 371 [M']. '"H-NMR (DMSO-d,) 5: 2.28-2.70 (m, 12H),
3.48-3.57 (m, 4H), 4.35-4.39 (m, 1H), 4.56-4.58 (m, 1H), 4.78-5.40 (m,
2H), 6.77-7.41 (m, SH).

Mp. 174°-177°C. MS (EI): m/z 397 [M*]. '"H-NMR (DMSO-d,) 8: 1.76-
Compound | 1.80 (m, 2H), 2.27-3.70 (m, 18H), 4.82-4.86 (m, 1H), 5.40-5.44 (m, 1H),

123 6.82-6.83 (m, 1H), 6.96-7.11 (m, 3H), 7.48-7.50 (m, 1H), 11.00-11.08 (m,
1H).

Mp. 114°-118°C. MS (EI): m/z 383 [M']. '"H-NMR (DMSO-d;) : 1.72-
1.77 (m, 2H), 2.18-2.72 (m, 15H), 4.81 (d, J = 15.4 Hz, 1H), 5.39 (d, J =
15.4 Hz, 1H), 6.77-6.78 (m, 1H), 6.89-7.07 (m, 3H), 7.40-7.42 (m, 1H).

Mp. 238°C (dec.). 'H-NMR (DMSO-dg) 8: 2.31-2.72 (m, 12H), 3.50-3.55
(m, 2H), 4.83 (d, J = 15.1 Hz, 1H), 5.41 (d, J = 15.1 Hz, 1H), 6.79-6.80 (m,
1H), 7.00-7.14 (m, 3H), 7.42-7.44 (m, 1H).

"H-NMR (DMSO-dy) 8: 2.65-2.71 (m, 1H), 2.92-3.07 (m, 4H), 3.22-3.37
Compound | (m, 3H), 3.60 (s, 3H), 3.65 (s, 2H), 4.85 (d, J = 15.4 Hz, 1H),5.44 (d, ] =

126 15.4 Hz, 1H), 6.83-6.85 (m, 1H), 7.05-7.08 (m, 2H), 7.15-7.18 (m, 1H),
7.48-7.50 (m, 1H), 9.15 (brs, 1H), 9.39 (brs, 1H).

Mp. 227°-231°C. 'H-NMR (DMSO-dy) 8: 1.17-1.32 (m, 3H), 2.35-3.66
Compound | (m, 15H), 4.83-4.88 (m, 1H), 5.40-5.46 (m, 1H), 6.83-6.85 (m, 1H), 7.05-
127 7.20 (m, 3H), 7.50-7.52 (m, 1H), 10.52-10.76 (m, 1H).

Compound
120

Compound
122

Compound
124

Compound
125

Mp. 255°-259°C. MS (EI): m/z 369 [M']. 'H-NMR (DMSO-d) 5: 1.01
Compound | (t, J = 6.9 Hz, 3H), 2.25-2.71 (m, 10H), 3.49-5.01 (m, 2H),4.82 (d, J =

128 15.4 Hz, 1H), 5.41 (d, J = 15.4 Hz, 1H), 6.78-6.80 (m, 1H), 6.99-7.13 (m,
3H), 7.41-7.42 (m, 1H).




No. Conpound Mp. > 280C.' H-NMR (DMBO-d6) 8: 1.48 (s, 611), 2.31-3.30 (m
12H), 153 6.61-6.64 (m 1H), 7.04-7.31 (m 411), 8.95-9.06 (m 2H), 12.52
(brs, 111). Conpound M. 247C (dec.). 'H-NMR (DVMBO-d6) 8: 1.13-1.31 (m 6H),
1.50 (s, 154 611), 2.26-3.58 (m 14H), #703-4.07 (m 211), 6.64-6.65 (m
1H), 7.02-7.32 (m,4H),10.32-10.86 (m 1H). Conpound Mp. 255C (dec.).
'H NVR (DVMSO-d6) 6: 0.95-1.01 (m 311),1.45-1.51 155 (m 611), 2.08-3.23
(m 14H), 6.58-7.24 (m 511) Conpound Mp. 164- 166C. ' H- NMR ( DVMBO- d6) 8:
1.76-1.80 i 0 156 (m 18H), 4.82-4.86 (m 1H), 5.40-5.44 (m
1H), 6.82- 6 Figbl éla 7.11 (m 3H), 7.48-7.50 (m 1H), 11.00-11.08
(m 1H. Co mlnd Mp 121-123C NS (El): miz 307 [M] ' H NVR (DVSQ dB) 6:
1.47- 157 1.5@ofpourdH), 2.14-2.55 (m 15H) Propegtes(d, | = 15.4 Hz, 1H) 5. 39
(d, J = 15.4 HNo.1H)| 6.77-6.78 (m 111), 6.89-7.07 (m 311), 7.40-7.42 (m
1H). M. 114Ftt7e—hS —4t - ' ound
(t, j = 7.2 HZom@bind [
4.12-4.16 158 (mp 21
7.15-7.20 (m_—=211) ¢ ( = 7 Hz,
1H) . Conpound M. 223:1v(pdm°;206wslﬁlaNMRmmsem)&ms16(t JHM/Rz,mﬁanlﬁ) 6:
1.92- 159 1.3Qotpvuril [1).47 Gn,2H)32.582.0 m,10H),3.8.-035 (mi,2H), 4:821@, J = ti8.4 HeH) |,
7.04-7.68 (m a8y, 9| P9y, $Q14d, J(Em5.4H), 1H) 26.856.¢9 a6, 1H)5.99-Co31e\8H), 7.41-
Mp. 123-124C.| M5 (El): 17(112(,3811{)[M ' H-NVR (DVBO-d6) 6: 0.99 160 (t J=7.1
Hz, 3H), 1.3t = 211),
6.73-6. 75 () Cidbourtt B Moy 2365C (ec)z 1H)NMR(1?MSP 9@5 ’gﬁ %m
219-222C. MY (Elggy m p@nddH),d-83-4.88 (i) A0 86(116£H()x7053 47.1
Hz, 3H), 2.1B-3.32 (n|7-18(wm 31, 749-657 gmy ),I_L%l ny 1§y, (m 3H), 7.77-7.79
(m 1H). Conpound M. %?g 3od‘|-1 Qg ﬁ“ﬂg( )(2@4 Aql)
2. 16-2. 87  1pgonapumiri ﬁ’ G184 cth, TSRS © 1, 1), S0y S1st i [ HE.
111), 6.76-6 78 1H), 6.78-6.79 (m, 1H), 6.99-7.13 (m, M), 741742 (m, 1H).
Mp. 223°C (dec.). 'H-NMR (DMSO-dy) 5: 0.87-0.96 (m, 3H), 1.26 (t, J =
Compound | 7.1 Hz, 3H), 1.64-1.69 (m, 2H), 2.30-3.48 (m, 14H), 4.24-4.31 (m, 2H),
133 7.06-7.12 (m, 1H), 7.19-7.35 (m, 3H), 7.48-7.51 (m, 1H), 10.43-10.49 (m,
1H).
Compound | MP- > 280°C. 'H-NMR (DMSO-d;) 5: 0.88-0.94 (m, 3H), 1.66-1.76 (m,
134 2H), 2.30-4.02 (m, 14H), 7.07-7.41 (m, 5H), 10.47-10.58 (m, 1H), 13.03
(brs, 1H).
Mp. 208°-210°C. 'H-NMR (DMSO-dy) 8: 1.77-1.81 (m, 2H), 2.27-2.31
Compound | (m, 2H), 2.50-2.67 (m, 4H), 2.94-3.32 (m, 6H), 3.56 (s, 3H), 4.83 (d, J =
135 15.5 Hz, 1H), 5.42 (d, J = 15.5 Hz, 1H), 6.81-6.83 (m, 1H), 6.98-7.11 (m,
3H), 7.48-7.49 (m, 1H), 9.05-9.37 (m, 2H).
Mp. 243°C (dec.). 'H-NMR (DMSO-dy) 8: 1.75-1.78 (m, 2H), 2.18-2.22
Compound | (m, 2H), 2.49-2.67 (m, 4H), 2.93-3.32 (m, 6H), 4.83 (d, J = 15.5 Hz, 1H),
136 5.42 (d, J = 15.5 Hz, 1H), 6.81-6.83 (m, 1H), 6.98-7.12 (m, 3H), 7.48-7.49
(m, 1H), 8.97-9.13 (m, 2H), 12.01-12.12 (m, 1H).
Compound | B-NMR (DMS0-d¢) 8: 0.82-0.90 (mn, 3H), 1.52-1.61 (m, 2H), 2.68-3.23
137 (m, 8H), 3.64 (s, 2H), 3.92-4.02 (m, 2H), 4.84 (d, J = 15.5 Hz, 1H), 5.43 (d,
J =15.5 Hz, 1H), 6.83-7.50 (m, SH), 9.07-9.36 (m, 2H).
Compound | MPp- 148°-151°C. 'H-NMR (DMSO-dy) 5: 1.82-1.99 (m, 2H), 2.36-3.75
138 (m, 19H), 4.76-4.88 (m, 2H), 5.40-5.46 (m, 1H), 6.84-6.86 (m, 1H), 7.05-
7.18 (m, 3H), 7.50-7.52 (m, 1H), 10.21-10.43 (m, 1H).
Mp. 229°C (dec.). MS (EI): m/z 399 [M*]. '"H-NMR (DMSO-d) 8: 1.57-
Compound | 1.60 (m, 2H), 2.22-2.70 (m, 10H), 3.42-3.51 (m, 4H), 4.82 (d, J = 15.4 Hz,
139 1H), 5.40 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m, 1H), 6.99-7.12 (m, 3H), 7.41-

7.42 (m, 1H).




(m 1H), 6.89-7.06 (m 311), 7.39-7.40 (m 1H). M. 233C (dec.). MS (H):
mz 480 [M]. 'H NWR (DVSO-d6) 8: 1.39- Conmpound 2.23 (m 8H), 2.50-3.66 (m
2111), 4.83-4.89 (m 1H), 5.41-5.46 (m 1H), 163 6.83-6.86 (m 1H),
7.07-7.20 (m 3H), 7.50-7.52 (m 1H), 10.2§-10.50 (m 1H), 11.06-11.26 (m
1H). Mp.123C (dec.). MS (El): miz 466 [M]. 'H NVR (DVBO d6) 6:1.40-
Corrpound 1.69 (m 8H), 2.31-2.72 (m 16H), 3.44-3.52 (m 2H), 4.82 (d, j =
15.4 Hz, 164 111), 5.40 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m 1H), 6.98-7.02
(m 211), 7.41-7.42 (m 1H). 80 [0097] [Table 14]
Conpound PZQ!%"%rtueszw ]édrrpound Mp. 200-203C. ' H NVR (DMSO-d6) 8:
2.31-3.69 (m—14H) 4.73.4 83 165 (m 3H) 5 36-5 41 (m 1H) 6 72-6 88 (m
3H), 7.07-7.[Qofpyurd), 7.50- 7.52 (m 1H) Prégrf@-10.80 (m 1H). Mp. 262C
(dec.). MsS (El):NgnWz B72 [M+1] "HNWR (DMBO-d6) 8: Conpound 2.29-2.81 (m
11H), 4.53 ( ; Hz,
1H), 6.57-6. 58ofbu Pe 1445 slgh“ M .19‘2)57165 (i (mg 3R, 236-368 7 44" (m
1H) . Conpound MG40El) (wlém,ﬂzﬁ @%@44354 (m, AHD), 684~ (|m
3H), 167 2.B8-3.65 (1?851@4)111) 9&74 @B,3(H%7 52&“8131)41‘85# 1031 (i H).
5.42-5.45 (nf _ 1H), 133G ddc. ) .
M5 (El): mz ngmem m‘?ékﬁ)sim

2.28-2.74 (m 8I-1)41 9( 15. 4
Hz, 1H), 5_A+\u, . _ / l'_'i\’ vog7n'z /m 2H)
7.10-7.12 (n llH-NZMR((BMSﬂ-ﬂﬁ) Mbomnumn,rmmﬂﬁlmmm Bmgm A4H) |

5.4055. 6 (nf

CE ou%i4

3 an, 1450, 431 @H) = 184 30; 106699 (d) J3315.4 Hz, 1H), 6.77-6.78
(m, 1H), 6.90-7.07 (m, 3H), 7.41-7.42 (m, 1H).

Compound
143

'H-NMR (DMSO-d,) 8: 1.09 (t, J = 7.1 Hz, 3H), 2.51-3.31 (m, 8H), 4.17
(q, J = 7.1 Hz, 2H), 4.93 (d, J = 14.9 Hz, 1H), 5.49 d, J = 14.9 Hz, 1H),
6.57 (d, J = 16.0 Hz, 1H), 6.90-6.91 (m, 1H), 7.08-7.10 (m, 1H), 7.49-7.65
(m, 4H), 9.07-9.24 (m, 2H).

Compound
144

Mp. 217°C (dec.). MS (EI): m/z 353 [M*]. "H-NMR (DMSO-dy) : 2.26-
2.94 (m, 9H), 4.90 (d, J = 14.8 Hz, 1H), 5.45 (d, J = 14.8 Hz, 1H), 6.39-
6.43 (m, 1H), 6.85-6.86 (m, 1H), 7.04-7.06 (m, 1H), 7.36-7.55 (m, 4H).

Compound
145

"H-NMR (DMSO-dy) &: 1.23 (t, J = 7.1 Hz, 3H), 2.42-3.27 (m, 12H), 4.16
(q,J = 7.1 Hz, 2H), 6.09 (d, J = 15.6 Hz, 1H), 7.07-7.33 (m, 5H), 7.71 (d, J
= 15.6 Hz, 1H), 9.03-9.08 (br, 1H).

Compound
146

Mp. 264°C (dec.). 'H-NMR (MSO-d¢) 8:2.07-2.44 (m, SH), 2.57-2.92 (m,
5H), 3.21-3.47 (m, 2H), 5.94-5.97 (m, 1H), 6.83-7.30 (m, 6H).

Compound
147

Mp. 191°-193°C. 'H-NMR (DMSO-d;) 8: 1.15 (t, J = 7.1, 3H), 1.99-3.31
(m, 17H), 4.08 (q, J = 7.1 Hz, 2H), 6.74-7.40 (m, 5H), 10.83 (brs, 1H).

Compound
148

Mp. 171°-174°C . '"H-NMR (DMSO-dj) 5: 2.64-3.49 (m, 17H), 6.77-7.40
(m, 5H), 10.74 (brs, 1H), 12.27 (brs, 1H).

Compound
149

Mp. 250°C (dec.). MS (ED): m/z 395[M*]. 'H-NMR (DMSO-d¢) &: 1.22-
1.34 (m, 9H), 2.30-3.57 (m, 13H), 4.22-4.27 (m, 2H), 7.06-7.61 (m, 5H),
10.36 (m , 1H).

Compound
150

Mp. > 280°C. '"H-NMR (DMSO-d¢) : 0.94-0.96 (m, 6H), 2.13-3.23 (m,
13H), 6.95-7.28 (m, SH).

Compound
151

Mp. 149°C (dec.). 'H-NMR (DMSO-d,) 8: 1.99-3.29 (m, 15H), 3.48 (s,
2H), 6.76-7.27 (m, SH).

Compound
152

Mp. 186°C (dec.). 'H-NMR (DMSO-dy) d: 1.14 (t, J = 7.1 Hz, 3H), 1.49-
1.51 (m, 6H), 2.30-3.30 (m, 13H), 4.05 (q, J = 7.1 Hz, 2H), 6.61-6.64 (m,
1H), 7.04-7.31 (m, 4H), 8.87-9.02 (m, 2H).




10.50 (m 1H). Mp. 108C (dec.). Ms (El): mz 425 [M]. 'H NWR (DVSO d6) 8:
1.61- Compound 1.64 (m 2H), 2.09 (s, 3H), 2.23-2.70 (m 14H), 3.50-3.51 (m
2H), 4.82 (d, 170 J = 15.4 Hz, 1H), 5.40 (d, j = 15.4 Hz, 1H), 6.78-6.79
(m 1H), 6.98-7.03 (m 2H), 7.10-7.13 {9 1H), 7.41-7.42 (m 1H). Conpound
Mp. 210-212C. 'H- NWR (DVMBO-d6) 8: 2.36-3.60 (m 11H), 3.60 (s, 171 3H),
3.81-3.93 (m 2H), 4.87 (d, j = 15.3 Hz, 1H), 5.45 (d, | :153Hz 1H),

6.85-7.53 (m 5H) 10. 67 (brs, 1H). Compound Mp. 143-146C. ' H NMR ( DMBO-d6) 8:
2.09-2.70 4-3.73 172 (m 2H), 4.83 (d, | = 14.9 Hz, 1H), 5.41
(d, | = 14@ H)[%algl 81%17 44 (m 5H). Conpound Mp. 216C (dec.). ' H NMR
(DVMSO- d6)  8: : —a- : ;
4.83-4.88 (nj Caklpoursl #0-5. 46 (m 1H), 6.85PFofities(m 511), 10. 70- 10. 95 [(m
1H) . M5 (ElI)} mNo.441|[M +1]. 'H NWVR (DVBO-d6) 6: 2.28-2.73 (m 10H),
Conpound 3. O 3-IT H; H)5 éf%l b ,
5.41(d, | 1E£°‘PP ;| Mp. . % mﬁf_ﬂ'dﬁ@ g; E'cfﬁ zﬁv%(m
1H), 7.00-7.}4 ( 31‘?61'?6@'“71%}?2 S;b }i 54 Mf? s, 1) |19
[M+2]. "H (DVBO- d §47°c@é&)06lﬂmﬁkétﬁm(ﬁa)ﬁsnl 134531 (md6®2160s,i  15. 4
Hz, 1H), 5.4nCe@poynd)g ¢, 26,58 k), L4mD ! 4233, M?mgfm 8'6)1-66‘5 (RALEES 7,035
6.78-6.79 ( 1H)54 6. Daa Arh1( ml(ﬁgg)(m {mf1- 7 12 126" (b, 1H) .

Co ound . 6E deC : IVI..) — i ZzZ—oUud Vi I||-|\1|vr\ PVGO- uu\ 124 1p6
N Compoen| M. Pi-Cathe). TIDMB, (BMYGrlo 819 954 W gmIby Lo s1y|
6.77-7.57 (n#\bGI-l)SS 10 Qn,((lﬁrbﬂs S_Bl)(mBIﬂH){@@S'BF{nTéH)e 15] Conpound

Properties

Mp. 164°-166°C. "H-NMR (DMSO-dy) d: 1.76-1.80 (m, 2H), 2.27-3.70

C““;‘;‘;““d (m, 18H), 4.82-4.86 (m, 1H), 5.40-5.44 (m, 1H), 6.82-6.83 (m, 1H), 6.96-
7.11 (m, 3H), 7.48-7.50 (m, 1H), 11.00-11.08 (m, 1H).
Comvound | MP- 121°:123°C. MS (ED): m/z 397 [M']. "H-NMR (DMSO-dy) 8: 1.47-
1‘;7 1.53 (m, 4H), 2.14-2.55 (m, 15H), 4.80 (d, J = 15.4 Hz, 1H),5.39 d, J =
15.4 Hz, 1H), 6.77-6.78 (m, 1H), 6.89-7.07 (m, 3H), 7.40-7.42 (m, 1H).
Mp. 114°-117°C. MS (ED): m/z 407 [M*]. 'H-NMR (DMSO-dg) 5: 0.99
Compound | (t,J = 7.2 Hz, 3H), 1.23 (t, J = 7.1 Hz, 3H), 1.99-3.29 (m, 14H), 4.12-4.16
158 (m, 2H), 6.05 d, J = 15.7 Hz, 1H), 7.01-7.02 (m, 1H), 7.15-7.20 (m, 2H),
7.25 (s, 1H), 7.29-7.31 (m, 1H), 7.72 (d, J = 15.7 Hz, 1H).
Compound | MP- 223°C (dec.). MS (ED: m/z379 [M']. 'H-NMR (DMSO-dy) &: 1.92-
1‘;9 1.30 (m, 3H), 2.20-3.62 (m, 14H), 6.01 (d, J = 15.7 Hz, 1H), 7.04-7.68 (m,
6H), 9.99-10.41 (m, 1H), 12.35 (brs, 1H).
Compound | MP- 123°-124°C. MS (ED: m/z 381 [M']. 'H-NMR (DMSO-dy) &: 0.9
120 t, J = 7.1 Hz, 3H), 1.30 (t, J = 7.1 Hz, 3H), 2.05-3.33 (m, 14H), 4.25-4.32
(m, 2H), 6.73-6.75 (m, 1H), 7.34-7.55 (m, 3H), 7.79-7.81 (m, 1H).
Comvound | MP- 219°-222°C. MS (ED: m/z 353 [M']. 'H-NMR (DMSO0-dy) 3: 1.02
121 (t, J = 7.1 Hz, 3H), 2.18-3.32 (m, 14H), 6.74-6.75 (m, 1H), 7.35-7.55 (m,
3H), 7.77-7.79 (m, 1H).
c 4 | Mp. 156°-158°C. '"H-NMR (DMSO-dy) : 1.47-1.53 (m, 3H), 2.16-2.87
"“ig‘z’““ (m, 17H), 4.80 (d, J = 15.4 Hz, 1H), 5.39 (d, J = 15.4 Hz, 1H), 6.76-6.78
(m, 1H), 6.89-7.06 (m, 3H), 7.39-7.40 (m, 1H).
Mp. 233°C (dec.). MS (EI): m/z 480 [M*]. 'H-NMR (DMSO-dy) 5: 1.39-
Compound | 2.23 (m, $H), 2.50-3.66 (m, 21H), 4.83-4.89 (m, 1H), 5.41-5.46 (m, 1H),
163 6.83-6.86 (m, 1H), 7.07-7.20 (m, 3H), 7.50-7.52 (m, 1H), 10.27-10.50 (m,
1H), 11.06-11.26 (m, 1H).
Mp. 123°C (dec.). MS (ED): m/z 466 [M*]. 'H-NMR (DMSO-dy) 5: 1.40-
Compound | 1.69 (m, 8H), 2.31-2.72 (m, 16H), 3.44-3.52 (m, 2H), 4.82 (d, J = 15.4 Hz,
164 1H), 5.40 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m, 1H), 6.98-7.02 (m, 2H), 7.10-

7.12 (m, 1H), 7.41-7.42 (m, 1H).




Corpound MS (El): mz 477 [M+1]. ' H NVR (DVBO-d6) 8: 2.41-3.81 (m 177
20H), 4.83-4.89 (m 1H), 5.40-5.46 (m 1H), 6.83-6.86 (m 1H), 7.06- 7.18
(m 3H), 7.50-7.52 (m 2H), 10.50-10.67 (m 1H). Mp.163-165C. MS (EI): nlz
462 [M +1]. 'H NVR (DVBO-d6) 8: Conmpous@d 2.28-3.55 (m 17H), 4.82 (d, | =
15.3 Hz, 1H), 5.41 (d, | = 15.3 Hz, 1H), 178 6.78-6.80 (m 1H), 6.87 (s,
1H), 6.99-7.03 (m 2H), 7.11-7.13 (m 1H), 7.41-7.43 (m 1H). Conpound
Mp. 149C (dec.). ' H- NVR (DVBO-d6) 8: 1.41 (s, 9H), 2.24-3.53 (m 179 10H),
4.82-5.43 5 (m 5H),12.36 (brs,1H). Conmpound ' H NWVR

( DVBO- d6) gﬂbqf]m 1?%‘916%44113%1) 2.49-3.21 (m 8H), 3.69 180 3.75 (m 2H),
4.83-5.46 ( 52-7. 50 (r—G6H— 928 {bro 111} 9. 54 (bre LHy—

r_-},

Conpound M. mmo(mua:.). "H NMVR ( DVBO- d6) Popettigs0- 1. 28(m 6H), 2. 41-3| 80
181 (m 18H)| 4.88-4.p7 (m 2H) 7.06-7.10 (m 1H) 7. 21 7.35 (m 3H),

7.47-7.50 (ny IHF), luj'eﬁ16 gﬁqﬁ &,4 (H.) | mz
397 [M]. ' H| KvRpbiid % I;I)}%ﬁ_s'iéz
18H)F 7]. 07-7]09 (‘;‘;1 1 1§ 9 a(m?; ), 887('323 27 (g4 §H % (an

1H). Conpoungl Mp. 126C é%&m»lH)’ 6) 8: 1 38-1.78 (m_6H), 2 50-
183 3.62 (m [19H), 4. By de2°iC @eck- MISHED: hid)372 Pvid411( SH-NMR (BB1SO-3 5: 1H
6.84-7.51 (M caitoddht 22938 ul Wi (s,ﬁ{)997'1 amnzllfn _Cormopind M. 131C

(dec.). 'H NMR ( ) L ) H) ,
(dec.). WN %?«5 gaé?%lg 6%7%15«@ 1475879 z’l%ﬂﬁz sl g | .

9.75-9.89 (m—iH)- RIE'\. L443rM1 »@—«%@dmh)
Conpound 1. 74@?“%% d‘n MSHED: 20/2 F12IM B 11, H-NVIR) (DMSG-H)eb: 8272623 (w§H), 4. 30- 4. 38

(m 185 1H) 2.88-3.655md 1 HiD), 4.32-44.46 5mXH)( 485-11.8& (51 H), $42-5.4B{m,
6.77-6.78 (m 6| 98), 5.8377.§1ntm, 3H),,10274038 (,1H)m 1H). Conpound 1.3[7 147
C(m 6H, 2 Mp. 1855k @by, s kED: /2399041 'HNMR ©MS0-dy) 5:
Compound | 2.09 (s, 3H), 2.28-2.74 (m, 8H), 3.19 (s, 2H), 3.47-3.54 (m, 2H), 4.82 (d, J
168 | =15.4 Hz, 1H), 5.41 (d, J = 15.4 Hz, 1H), 6.78-6.80 (m, 1H), 6.98-7.03 (m,

2H), 7.10-7.12 (m, 1H), 7.41-7.43 (m, 1H).

Mp. 183°-187°C. 'H-NMR (DMSO-dy) &: 1.17-1.90 (m, 5H), 2.22-3.73
(m, 17H), 4.83-4.88 (m, 1H), 5.40-5.46 (m, 1H), 6.82-7.50 (m, SH), 10.33-
10.50 (m, 1H).

Mp. 108°C (dec.). MS (EI): m/z 425 [M*]. 'H-NMR (DMSO-dy) &: 1.61-
Compound | 1.64 (m, 2H), 2.09 (s, 3H), 2.23-2.70 (m, 14H), 3.50-3.51 (m, 2H), 4.82 (d,

170 J=15.4 Hz, 1H), 5.40 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m, 1H), 6.98-7.03
(m, 2H), 7.10-7.13 (m, 1H), 7.41-7.42 (m, 1H).

Mp. 210°-212°C. '"H-NMR (DMSO-dy) &: 2.36-3.60 (m, 11H), 3.60 (s,

Compound
169

Compound | 31), 3.81-3.93 (m, 2H), 487 (d, J = 153 Hz, 1H), 545 @, = 153 Hz,
1H), 6.85-7.53 (m, 5H), 10.67 (brs, 1H).
Compound | MP- 143°-146°C. "H-NMR (DMSO-dy) 8: 2.09-2.70 (m, 11H), 3.64-3.73
11;2 (m, 2H), 4.83 (d, J = 14.9 Hz, 1H), 5.41 (d, J = 14.9 Hz, 1H), 6.81-7.44 (m,
5H).
Compound | MP: 216°C (dec.). 'H-NMR (DMSO-d) §: 1.18 (m, 3H), 2.25-3.75 (m,
1‘7’3 17H), 4.07-4.15 (m, 2H), 4.83-4.88 (m, 1H), 5.40-5.46 (m, 1H), 6.85-7.51

(m, 5H), 10.70-10.95 (m, 1H).

MS (ED: m/z 441 [M*+1]. 'H-NMR (DMSO-dy) §: 2.28-2.73 (m, 10H),
Compound | 3.06-3.11 (m, 2H), 3.59-3.67 (m, 5H), 4.83 (d, J = 15.4 Hz, 1H), 5.41(d, J

174 = 15.4 Hz, 1H), 5.46 (s, 2H), 5.82 (s, 1H), 6.78-6.80 (m, 1H), 7.00-7.14 (m,
3H), 7.42-7.43 (m, 1H)

Mp. 161°-164°C. MS (EI): m/z 429 [M*+2]. 'H-NMR (DMSO-dy) 5:
Compound | 2.28-3.52 (m, 14H), 4.82 (d, J = 15.4 Hz, 1H), 5.41 (d, J = 15.4 Hz, 1H),

175 5.47 (s, 2H), 5.84 (s, 1H), 6.78-6.79 (m, 1H), 6.99-7.13 (m, 3H), 7.41-7.43
(m, 1H), 12.26 (br, 1H).

c 4 | Mp. 116°C dec.). MS (ED: m/z 509 [M*]. 'H-NMR (DMSO-dy) &: 1.24-
°“;l7’2““ 1.81 (m, 12H), 2.68-2.88 (m, 8H), 3.34-3.41 (n, 8H), 4.53-4.57 (m, 1H),
6.77-7.57 (m, 6H), 10.91 (brs, 1H).




186 539 (d, j = 15.4 Hz, IH), 6.77-7.09 (m 4H), 7.41-7.42 (m 1H. M.
152-154C. ' H-NVR (DMBO-d6) 6:1.77-1.84 (m 411), 2.08-2.12 Conpound (m
311), 2.27-2.31 (m 2H), 2.46-3.70 (m 17H), 4.81-4.86 (m 1H), 187
5.83-5.44 (m 1H), 6.81-6.84 (m 1H), 6gp6-7.11 (m 3H), 7.48-7.50 (m

1H), 10.45-10.62 (m 1H). MS (El): mz 453 [M]. 'H NMVR (DVBO- d6) 8:
1.62-1.65 (m 2H), Corrpound 1.74-1.76 (m 2H), 2.09 (s, 3H), 2.17-2.70 (m
16H), 4.80 (d, j = 15.4 188 Hz, 1H), 5.39 (d, J = 15.4 Hz, 1H), 6.77-6.78
(m 1H), 07 3H), 7.41-7.45 (m 1H), 11.95.12.05 (br, 1H). 82

[ 0099] [Taﬂf@sﬁeﬂ cfﬂﬁﬁ'al@rﬂg) IProperties No. Conpound Mp. 242C (dec.). 1H NMR
(DMBO-d6) 8: 1. 38-1 42 (m GH) 2 43-3 56 189 (m 14H) 4 93-4 96 (m 1H),

5.48-5.51 (m [GHmpdun@l} 7.52 (m 5H), 10. 72 PgépesticsH) . Cormpound Mp. 182-[185C.

' H NMR ( DVBO- df) &o 1.3p-1.39 (m 6H), 2.37-3.55 190 (m 11H), 4.92 (M, j =
14.8 Hz, 1H), ,

12.59 (br, 1H .| dbmpéasd MSJED); mi#ﬂlw BMS‘@H  DMSO0gk) & 2743-3.84 (R0 H) |
4.83-4.88 Conpoungy(m | ),453469911 MO- (m61192663666m b{j-06-7. 0B- 7. 18
(m 3H), 7.50-[191 7.52[T (m,ﬁﬂ),hﬂ)ﬁZ 0:30-10167) (m, 8hpound Mp. 166
(dec.). Ms (EI): mz 41

4.82 (d, j = 1p b , .
6.98-7.12 (m BH 45 .“ﬁ- 21'8 H_;i ),
6 1.79-1.99 (Im 205, 2 1-'. ’ , g3y
(m 1H), 6.83-6.86 (m ol 2 ?ﬂ(m AH) 7 50-7 52 (m 1H)

10. 06-10. 43 ( ny Cdinlpound Mp 149°C (dec.). 1H-NMR (DMSO de) 8: 1.41 (s, 9H), 2 24-3. 53 (m,
179 10H), 4.82-5.43 (m, 2H), 6.80-7.45 (m, 5SH), 12.36 (brs, 1H).

"H-NMR (DMSO-d,) 8: 1.24-1.79 (m, 13H), 2.49-3.21 (m, 8H), 3.69-

C"“;gg““d 3.75 (m, 2H), 4.83-5.46 (m, 2H), 6.62-7.50 (m, 6H), 9.28 (brs, 1H), 9.54
(brs, 1H).
Combound | MP- 237°C (dec.). "H-NMR (DMSO-dy) : 1.10-1.28(m, 6H), 2.41-3.80
21 | (m, 18H), 4.23-4.27 (m, 2H), 7.06-7.10 (m, 1H), 7.21-7.35 (m, 3H),
7.47-7.50 (m, 1H), 10.58-10.59 (m, 1H).
Combound | MP- > 280°C . MS (ED: m/z397 [M']. "H-NMR (DMSO-dg) &: 113
B | (tJ = 6.7 Hz, 3H), 2.39-3.72 (m, 18H), 7.07-7.09 (m, 1H), 7.19-7.26
(m, 2H), 7.32-7.34 (m, 1H), 7.42 (s, 1H).
Compoand | MP-126°C (dec). "H-NMR (DMSO-d¢) : 1.38-1.78 (m, 6H), 2.50-
P 3.62 (m, 19H), 4.85 (d, J = 15.2 Hz, 1H), 5.44 (d, J = 15.2 Hz, 1H),
183
6.84-7.51 (m, 5H), 10.35-10.67 (m, 1H), 10.99-11.20 (m, 1H).
Combound | MP- 131°C (dec). 'H-NMR (DMSO-dy) &: 1.77-1.81 (m, 2H), 2.28-
e | 3.93 (m, 20H), 4.80-4.96 (m, 2H), 5.38-5.54 (m, 2H), 6.80-7.11 (m, 4H),

7.48-7.50 (m, 1H), 9.75-9.89 (m, 1H).

Mp. 130°-133°C. MS (EI): m/z 443 [M']. "H-NMR (DMSO-d;) &:
Compound | 1.74-1.75 (m, 2H), 2.17-2.70 (m, 17H), 3.61-6.62 (m, 1H), 4.30-4.38 (m,

185 1H), 4.81 (d, J = 154 Hz, 1H), 5.39 (d, J = 15.4 Hz, 1H), 6.77-6.78 (m,
1H), 6.90-7.07 (m, 3H), 7.40-7.41 (m, 1H).

Mp. 124°C (dec.). MS (EI): m/z 467 [M*-1]. 'H-NMR (DMSO-d,) 5:
1.37-1.47 (m, 6H), 2.27-2.70 (m, 20H), 4.79 (d, J = 15.4 Hz, 1H), 5.39
(d, J = 15.4 Hz, 1H), 6.77-7.09 (m, 4H), 7.41-7.42 (m, 1H).

Mp. 152°-154°C. "H-NMR (DMSO-dy) 8: 1.77-1.84 (m, 4H), 2.08-2.12
Compound | (m, 3H), 2.27-2.31 (m, 2H), 2.46-3.70 (m, 17H), 4.81-4.86 (m, 1H),

187 5.83-5.44 (m, 1H), 6.81-6.84 (m, 1H), 6.96-7.11 (m, 3H), 7.48-7.50 (m,
1H), 10.45-10.62 (m, 1H).

MS (EI): m/z 453 [M*]. "H-NMR (DMSO-dy) 8: 1.62-1.65 (m, 2H),
Compound | 1.74-1.76 (m, 2H), 2.09 (s, 3H), 2.17-2.70 (m, 16H), 4.80 (d, J = 15.4

188 Hz, 1H), 5.39 (d, J = 15.4 Hz, 1H), 6.77-6.78 (m, 1H), 6.90-7.07 (m,
3H), 7.41-7.45 (m, 1H), 11.95-12.05 (br, 1H).

Compound
186




Mp. 181- 183C.
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Hz, 1H),
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2H) ,

5
2

—

d,

2
15.
(
21C

"H- NVR (DVBO-d6) 8: 1.60-1.64 (m 2H),
3.48-3.55 (m 2H),
6.787-6.79 (m 1H),
7.43 (m 1H). Conpound M. 102-105C.
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Divin 130, 4.8 (d2J 204.8 H61H)75.48 €9, J 21435H3 . 11, 6.9005Z m
10n,‘55m51(158(bim1) R.B3bE 186. (M 1H) 7.06- 7.19 (n

7.50-7.42 (
Properties
2.28-2.70 (m

TH, 10

NeompemPY
191

e ST s iDagso ?ﬂé&{;{ oG g DL

Compound
192

5.40-5.46 (m, 1H), 6.82- 7 18 (m, 3
7.52 (m, 1H), 10.17-10.48 (m, 1H).

Mp. 166°C (dec.). MS (EI): m/z 411 [M*]. "H-NMR (DMSO-dy) : 2.09-
3.50 (m, 17H), 4.82 (d, J = 15.4 Hz, 1H), 5.40 (d, J = 15.4 Hz, 1H), 6.78-
6.79 (m, 1H), 6.98-7.12 (m, 3H), 7.41-7.42 (m, 1H).

Compound
193

Mp. 113°-115°C. 'H-NMR (DMSO-dy) 8: 1.79-1.99 (m, 2H), 2.36-3.66
(m, 22H), 4.83-4.89 (m, 1H), 5.40-5.46 (m, 1H), 6.83-6.86 (m, 1H), 7.05-
7.20 (m, 4H), 7.50-7.52 (m, 1H), 10.06-10.43 (m, 1H).

Compound
194

Mp. 181°-183°C. '"H-NMR (DMSO-dy) 8: 1.60-1.64 (m, 2H), 2.22-3.11
(m, 15H), 3.48-3.55 (m, 2H), 4.82 (d, J = 15.4 Hz, 1H), 5.41 (d, J = 15.4
Hz, 1H), 6.787-6.79 (m, 1H), 6.99-7.03 (m, 3H), 7.11-7.13 (m, 1H), 7.41-
7.43 (m, 1H).

Compound
195

Mp. 102°-105°C. '"H-NMR (DMSO-dy) 8: 2.36-3.57 (m, 22H), 4.80-4.86
(m, 1H), 5.40-5.44 (m, 1H), 6.81-6.84 (m, 1H), 7.01-7.15 (m, 3H), 7.37-
7.51 (m, 2H), 9.88-10.51 (m, 1H).

Compound
196

Mp. 121°C (dec.). MS (EI): m/z 477 [M*+1]. 'H-NMR (DMSO-d,) 8:
2.27-3.39 (m, 19H), 4.79 (d, J = 15.4 Hz, 1H), 5.38 (d, J = 15.41 Hz, 1H),
6.76-6.77 (m, 1H), 6.89-7.09 (m, 4H), 7.40-7.42 (m, 1H).

Compound
197

Mp. 208°-210°C. "H-NMR (DMSO-d,) d: 2.46-2.69 (m, 2H), 2.91-3.09
(m, 4H), 3.21-3.27 (m, 2H), 3.60 (s, 3H), 3.82 (d, J = 15.7 Hz, 1H), 3.91 (d,
J = 15.7 Hz, 1H), 4.86 (d, J = 15.3 Hz, 1H), 5.45 (d, J = 15.3 Hz, 1H),
6.85-7.51 (m, 5H), 9.12-9.30 (m, 2H).

Compound
198

Mp. 221°C (dec.). '"H-NMR (DMSO-dy) 8: 1.93-3.66 (m, 22H), 4.83-4.89
(m, 1H), 5.40-5.46 (m, 1H), 6.83-6.86 (m, 1H), 7.05-7.20 (m, 3H), 7.50-
7.52 (m, 1H), 10.14-10.32 (m, 1H).

Compound
199

Mp. 127°C (dec.). MS (EI): m/z 429 [M']. 'H-NMR (DMSO-dy) d: 1.67-
1.71 (m, 2H), 2.03 (s, 3H), 2.22-2.70 (m, 14H), 3.48-3.55 (m, 2H), 4.82 (d,
J =15.4 Hz, 1H), 541 (d, J = 15.4 Hz, 1H), 6.78-6.79 (m, 1H), 6.98-7.13
(m, 3H), 7.41-7.42 (m, 1H).

Compound
200

Mp. 257°C (dec.). '"H-NMR (DMSO-dy) 8: 2.10-2.16 (m, 3H), 2.36-3.74
(m, 17H), 4.83-4.89 (m, 1H), 5.40-5.46 (m, 1H), 6.83-6.86 (m, 1H), 7.06-

7.19 (m, 3H), 7.50-7.42 (m, 1H), 10.42-10.61 (m, 1H).




201 12H), 3.51-3.55 (m 2H), 4.82 (d, j = 15.4 Hz, 1H), 5.41 (d, J = 15.4
Hz, 1H), 6.78-6.79 (m 1H), 6.99-7.13 (m 3H), 7.41-7.43 (m 1H. Conpound
Mp. 193C (dec.). 'H-NVR (DMSO-d6) 8: 0.90 (m 311),1.35-1.39 (m 202 6H),

1.66 (m 2H), 2.50-3.39 (m 10H), 4.92 &8, j = 15.0 Hz, 1H), 5.47 (d, j =
15.0 Hz, 1H), 6.89-7.51 (m 5H), 10.45 (m 1H), 12.51(m 1H). Conpound Mp. 279C
(dec.). 'H NWR (DMBO-d6) 5:2.19-3.22 (m 13H), 6.02 (d, j 203 = 15.6 Hz,

1H), 7.04-732 (m 5H), 7.52 (d, j = 15.6 Hz, 1H). Corrpound Mp. 265C (dec.).

VB (El ) : 3 [M MR (DVBO- d6) 6: 2. 13- 204 2.79 11H), 3.69 (s,
G ?L‘ﬁ'ﬁﬁ [ [ngzw (5 34(d)j = 15.6 Hz, lH),(m6.57H%s, 1, (s

2H, 4.75
6.89-7. 16 ( m—aH)—=Co: . - : .
(DVBO- d6) 6:[oCompow@b| 2. 79 (m 1111), 3.70Pgeper@ies), 4.78 (d, j = 15.6 |Hz,
1H), 536 (d,|j :N0156Hz, 1H), 660(s 1H), 709731(m 3H. Conpo

245C (dec.).[[MBTHTT: 6L4J; 0 g . b145(m
6H), 2. 12-3.3601(1mmﬂdl 354%3 ‘gﬁ‘gﬁh gﬂ@ﬁgkﬂé@f 2 .25603

1H), 7.08-7.208 | o
gT EmH)SH), 4. 692( Sm 15!)56681%7 iFhl )56 %%3

= 15

6. 54-6.59 ( 1839C((mc)1Fﬁl-NMRQﬁMS(ﬂ56)6% 9am>sm,p@srpg§m .
274-275C. g ) 13562m29HY, 2.58-3(39)(m ] fo¥1 b) £95@, (13 152}%1 ih), 544'(ZQ| (d, j
- é“;’ g (Ijé ( H), £|,1.I0 i) .kﬂzhsﬂdfl)snf3 6 JOTELY n{§ H) s, 1 99 (m

12M 6. 69 (s,| Compound) | Mp. 329°Cddeq). H-NME DMSOsd4) 626198332 o JoH), 50280 4, 1H
7.10-7.39 (29§, omwm,m),mm@n,sm,m@ Ovet-6By, BD1. 92-2. 86 |(m

13H), 6.84 (|d, ] = 2 &éﬂ‘%‘w L 40-|7. 40
: Comgo 81 :
ém73?g?7500211q?zg¢mf|4 4% (ﬁ %%ﬁfé% )Hzll {) H H)lH).

Con‘pound I\/p 141-142C| 1‘%)26 373 f M 1 ' H- NMR
Mp. 248°C (dec.). MS (EI): m/z 389 [M']. "H-NMR (DMSO-d) 8:2.13-

C“";‘(’)g““d 2.79 (m, 11H), 3.70 (s, 2H), 4.78 (d, J = 15.6 Hz, 1H), 5.36 (d, J = 15.6 Hz,
1H), 6.60 (s, 1H), 7.09-7.31 (m, 3H).
Compound | MP- 245°C (dec). MS (ED: m/z 417 [M']. "H-NMR (DMSO-dg) 8:1.06-
2‘(’) . 1.48 (m, 6H), 2.12-3.38 (m, 11H), 4.74-4.79 (m, 1H), 5.33-5.38 (m, 1H),
6.52-6.65 (m, 1H), 7.08-7.13 (m, 2H), 7.28-7.31 (m, 1H).
Compound | MP- 260°-262°C. MS (ED: m/z 385 [M']. "H-NMR (DMSO-d¢) 8:2.19-
2’67 2.97 (m, 11H), 3.60-3.81 (m, 5H), 4.69 (d, J = 15.6 Hz, 1H), 5.29 (d,J =
15.6 Hz, 1H), 6.54-6.59 (m, 2H), 6.79-6.80 (m, 1H), 7.03-7.05 (m, 1H).
Compound | MP- 274°275°C. "H-NMR (DMSO-d¢) 8:2.20-2.79 (m, 14H), 3.67 (s,
2{’,8 2H), 4.70 (d, J = 15.6 Hz, 1H), 5.32 (d, J = 15.6 Hz, 1H), 6.56 (s, 1H), 6.85
(s, 1H), 6.97-7.05 (m, 2H).
Compound | MP- 244°C (dec). "H-NMR (DMSO-dq) 8: 1.92-2.99 (m, 12H),6.69 (s,
239 1H), 6.83 (d,J = 11.5 Hz, 1H), 6.88 (d, J = 11.5 Hz, 1H), 7.10-7.39 (m,

4H).

Compound | Mp. > 280°C. 'H-NMR (DMSO-d¢) $:1.92-2.86 (m, 13H), 6.84 (d, J =
210 11.5 Hz, 1H), 6.97 (d, J = 11.5 Hz, 1H), 7.10-7.40 (m, SH).

Compound | Mp. 245°C (dec.). *H-NMR (DMSO-d) 8:2.18-3.26 (m, 13H), 6.73-6.75
211 (m, 1H), 7.34-7.35 (m, 2H), 7.54 (s, 1H), 7.73-7.75 (m, 1H).

Mp. 141°-142°C. MS (ED): m/z 375 [M*+2], 373 [M']. 'H-NMR
(DMSO-dy) &: 1.90-2.79 (m, 13H), 3.18-3.22 (m, 2H), 6.85 (s, 1H), 6.98-
7.30 (m, 4H).

Compound
212




212 (DVMBO-d6) 6: 1.90-2.79 (m 1311), 3.18-3.22 (m 211), 6.85 (s, 1H, 6.98-
7.30 (m 4H). 84 [0101] Exanple 38. In vitro Human Hi stam ne Hl Receptor

Bi ndi ng Experinment Reconbi nant hurman hi stam ne HlL receptor plasmd
(prepared by Invitrogen) was transfect®d to HEK293A cells with

Li pof ectam ne 2000 5 (manufactured by Invitrogen). Cells stably expressing
human hi stam ne Hl receptor were screened with Geneticin (manufactured by
Invitrogen). The cells were continued to be cultured using a Dul becco's
Modi fied Ep@IOH] MediBxampddB8i ni ng 10% fetal bovine serum 0.1 mmol/L MEM
Non- Essenﬁglal ]Am no Acids Solution, 2 mmol/L L-glutam ne and 0.7 ng/nL 10

Geneticin in a B%iEodimen PRs@MIAS HA7Recchter Bildise Bikpblimespr essing  human
hi stam ne HL receptor were prepared using 50 mmol/L Tris-HCL (pH 7.5)

(hereinafter referr Réchmbatat i hisertiaé MNGoSrbdphauiiagprpatin byl bumi n,

so as to have a concentration of 3x106 cells/nL," to give a cel sampl e
preparation. Fifbitrdp ?]Wasttﬁinﬁééftedf‘bq{ENZf%A eI} WiRILi f‘e@ﬁdtmlﬁé 2900st ance
solution at various cohcentrations, and [ 3H] pyrilam ne solution
(fina concentr {EE?@ t t he

96- weII pl ate, @ddﬁ Zatl(ft?rregw gﬁéltre:{\%é L ?’ ;[]atelﬂ &Sgh Hﬁ%béﬁgiblg?dg?? 6n  was

t hen added ther r itiate

t he reaction. i?%‘%%&‘iﬁfﬁ%%%e hseﬂb\iél(rﬂg(fl%hgﬁgﬁ (ﬁ%%u? %%/%@ein%ééggénpe for 60

s, 20 Rl LRy LBLbL Oy S RIS AR . 11
ranuisctuned By TS TR kSR RN AL 2 2oL
gg and 20 L of Esserit 1zﬂtA1m SR 145“@)(1 hoghé mx{lml?ﬂf agt u aﬁ?nebglnd_bc} é/ Vi added
10 Geneticin in a 5% CO, incubator at 37°C. The cells stably expressing
human histamine H1 receptor were prepared using 50 mmol/L Tris-HC]
(pH 7.5) (hereinafter referred to as buffer) containing 0.1% bovine serum
albumin, so as to have a concentration of 3x10° cells/mL, to give a cell
sample preparation. Fifty microliters of the buffer, 50 pL of a test
15 substance solution at various concentrations, and 50 pL of [*H]pyrilamine
solution (final concentration: 3 nmol/L) were added to each of the wells on
the 96-well plate, and stirred, and 100 uL of the cell sample preparation
was then added thereto (at a concentration of 3 x 10° cells/well) to initiate
the reaction.
20 [0102] The cells were incubated at room temperature for 60 minutes, and
then filtered on UniFilter GF/C plate (manufactured by Packard) immersed
in 0.5% polyethyleneimine using a cell harvester (IH-110, manufactured
by INNOTECH CORPORATION), to stop the reaction, and the plate was
washed with the buffer. The plate after washing was sufficiently dried,

25 and 20 uL of a scintillator (MaxiLight, manufactured by Hidex) was added



thereto, and count per mnute (cpm was nmeasured with a nulti-I|abel ed

m cropl ate reader (Plate Chaneleo |1, manufactured by H dex). The

nonspeci fic binding was cpmin a case where 30 nol/L pyrilam ne was added.
The experinents were carried out at n =333, and at |east repeated 3 5 tines.
One exanple of the results are shown in Table 18. The conpounds of the
present invention showed very high potent activity in in vitro human

hi stam ne Hl receptor binding experinent [0103] [Table 18] 86 Conpound No.

| G50 (nrml [L) @ﬁmwnﬁd%untgép éolb;h ) wae miead0et dIRit8 S Aultbadewdd 118 23.6
Conpound 15 26.8 Conpound 121 94 nmpound 20 15.2 Conmpound 122 13.4

Conpound 23 3. SmiPpplatdade I@atﬂlha@@él@@mmn&hféc&ufe dad). Tk 46. 7
Conpound 31 16.4 Conpound 127 8.20 Conpound 38 70. 8 npound 129 22.7

Co d 40 52. 2.3
Compound 47 29, 3 D B o B PR o

Conpound 50 16 a‘%id@@ﬁlf{%fb%péﬁﬁme%@s JvereC@JfHeH%gt 2A'n 103 Jan@%W@déﬂflep%ﬂﬂed% 77
Compound 58 . 3 Conpound 142 : Conpoun .1 Conpound "145 68
Conpaund 63 4 gn%%npound 147 4.04 Conpound 64 48.6 Compound 151 93 6
Conpound 70 93 ympound 154 25.6

One example of the results are shown in Table 18. The compounds

of the present invention showed very high potent activity in iz vitro human
histamine H1 receptor binding experiment.

[0103]  [Table 18]



Conmpound
Conpound
Conmpound
Compound
Conmpound
Conpound
Conmpound
Compound
Conmpound
Conpound
Conmpound

71
75
78
80
85
94
97

104 4.
106 7.
112 1.
116 3.

62.
74.
65.
69.
27.
69.
16.

CCOOUTOFr WO

04
94
95

Hi st am ne- 1| nduced

Anti hi stam ne Acti

fed for one

wat er ad
hum dity

5 wed

phase 8 amto

Compound 156 9.66 Conpound 74 70.9 Conpound 157 90.5
Compound 158 47.0 Conpound 77 37.8 Conpound 160 5.58
Compound 163 90.8 Conpound 79 28.2 Conpound 165 11.8
Compound 169 8.32 Conggpund 84 38.4 Conpound 171 4.16
Compound 172 22.2 Conpound 86 21.2 Conpound 173 1. 26
Compound 174 11.0 Conpound 95 14.9 Conpound 176 72.7
Compound 177712  Compound—103 35 4 Compound—181 130
Cofgoopaund §9- g 7€ @oralbunfi mmgnd Neonpodfia (amel/ly), 772
S A PR S04 T 1 S Ll S A
CARRINAT 30 |7 53 BB | 01 ba CompaRR 4750 | par D47~
VaGompaund ) par per nkEedi | ity Roagionod 122 n \/ vo 134
oCortifbunl 2= 1" TEL SESPT) ,I %ﬁ%ﬂ?w' Ton 2 RLE ULy
li bitum| SrRrRpound 27 e rlvi r orfieht se IEP“Q 124 mper at 3 of 2bC
of 55% gndCampewnt3li di al i16.4imi na.‘ i cﬂoanouiid 1Zbuls a @2 (light
Compound 38 70.8 Compound 129 22.7
Compound 40 52.1 Compound 130 784
Compound 44 19.2 Compound 131 323
Compound 47 293 Compound 133 17.0
Compound 49 32.5 Compound 138 26.0
Compound 50 16.9 Compound 140 10.1
Compound 57 70.1 Compound 141 6.77
Compound 58 69.3 Compound 142 90.9
Compound 60 59.1 Compound 145 68.6
Compound 63 42.0 Compound 147 4.04
Compound 64 48.6 Compound 151 93.6
Compound 70 93.3 Compound 154 25.6
Compound 71 62.0 Compound 156 9.66
Compound 74 70.9 Compound 157 90.5
Compound 75 74.8 Compound 158 47.0
Compound 77 37.8 Compound 160 5.58
Compound 78 65.1 Compound 163 90.8
Compound 79 28.2 Compound 165 11.8
Compound 80 69.9 Compound 169 8.32
Compound 84 38.4 Compound 171 4.16
Compound 85 27.5 Compound 172 22.2
Compound 86 21.2 Compound 173 1.26
Compound 94 69.0 Compound 174 11.0
Compound 95 14.9 Compound 176 72.7
Compound 97 16.9 Compound 177 7.12
Compound 103 35.4 Compound 181 13.0
Compound 104 4.8 Compound 187 8.76
Compound 105 50.2 Compound 191 4.72
Compound 106 7.04 Compound 193 13.1
Compound 110 23.4 Compound 195 11.7
Compound 112 1.94 Compound 197 80.9
Compound 115 16.6 Compound 198 0.59
Compound 116 3.95 Compound 200 7.83




8 pm, and the rat was fasted overnight to be used for the experinent.

Hi st am nedi hydrochl oride (hereinafter referred to as histam ne) and Evans 10
Bl ue were used by dissolving each in physiol ogical saline upon use. A
substance to be tested was dissolved ingyater for injection or suspended in
0. 5% car boxynet hyl cellul ose sodium and the rat was orally adm nistered
with the solution or suspension (dose volune: 5 nL/kg body weight). After 1
hour fromthe adm nistration, the physiological saline and the 15 hi stam ne

sol ution wegR4ach E@m@yggneousl y injected to two | ocations (20 g/0.05

m /1 ocation) each on a back part of the rat of which hair was sheared with

an el ectric clippedistthin®-Riaastd as&lIBIHYbEHeRe 88il18f Redetbmlih 1EYANS

Bl ue- cont ai ni ng physiological saline was tnjected IntravenousSly to the tail
of the rat (1 my,{ihRBh% @[y ight) imediately before the 20
i ntracut aneous TNnject olneg? tone hi stam ne. [0105] After 30 m' nut es t he

ani mal was decapi tat,ﬁﬁijDaﬁq ea]le* Wéeﬁlédp ‘fﬂjweﬁgq{t% %al ne H was

renoved to neasure an am)un gnen pOI’tI on.

The measur erentyof, bh AUBYMioBfing iEAlE Ty mk%@&ﬁ&mgd%ﬁarq.ocaf Mlgs 1ol | ovs.

Ski ns of the pignen were cut i ons, mL of

a 2 nol/L aque ot as 88 hdrox e SO ion here0|na
Cest tubs, ana raPEuBdr Hii Ehdeo R aﬂa%’f‘% emra i grae le“rg

di ssol ve. There ed ion o sphorlc
aci d and acet on‘?éﬁ% agg(fé‘dar IGI%IHIA“@H}%]PP Ip ﬁéfa%o(yg&g ?@ngr ously
shaken for reaf.t t he filtered d the
absor bance of {%]Bﬁhiﬂ}drate WaSé%ﬁe%VwégM%@ \é\g%q{h@eﬁgwglgﬁ e obtai ned
fromthe two | o atlons ) Si. ted . w slololcal aline, as
bl ank val ue, Sl mer YQTOCE‘%@&!‘?IB ter‘lfﬁgeréﬁ'fg Tyt aF‘E Yafsnt was
calcul ated fromthe calibration _ curve of Evans, Blue at 620 nm 10 One
exardfl e of the Bhguvers used hygdissalyinga3ch lqphysrﬁlé)g&ﬁiﬁ aliRguppn use.

substance to be tested was dissolved in water for injection or suspended in

0.5% carboxymethyl cellulose sodium, and the rat was orally administered
with the solution or suspension (dose volume: 5 mL/kg body weight).
After 1 hour from the administration, the physiological saline and the

15 histamine solution were each intracutaneously injected to two locations
(20 png/0.05 ml/location) each on a back part of the rat of which hair was
sheared with an electric clipper while anesthetizing with an ether. A 0.5%
Evans Blue-containing physiological saline was injected intravenously to
the tail of the rat (1 mL / 200 g body weight) immediately before the

20 intracutaneous injection of the histamine.

[0105] After 30 minutes, the animal was decapitated, and allowed to bleed
lethally, and the skin was removed to measure an amount of leaked
pigment in the blue-stained portion. The measurement of the amount of
leaked pigment was carried out as follows. Skins of the pigment leaking

25 site were cut out at two locations, 1 mL of a 2 mol/L aqueous potassium



the present invention showed a very potent antagonistic activity in the rat
hi st am ne-i nduced vascul ar hyperperneability reaction. [0106] [Table 19] 89
Conmpound No. ED50 (ng/kg) Conmpound No. ED50 (ng/kg) Conpound 4 0.69
Compound 140 Ca. 0.01 Conpound 15 0. 188%8onpound 142 Ca. 0.3 Conpound 26

0. 059 Conpound 145 0.29 Conpound 27 1.63 Conpound 151 < 0.1 Conpound 35

0. 28 Conpound 152 1.49 Conpound 48 0. 68 Conpound 153 2.61 Conpound 49 Ca.
1 Conpound 155 0.334 Conpound 54 0.027 Conpound 165 0.107 Conpound 58 0.78
Conpound 167 0.H@koxidersphutivh Was Bddet! thengtoumd td$ ulde, 26d th€tasp tubeowss8 0. 13
Compound 169 0.241 Conpound 108 1.16 Conpound 170 0.614 Conpound 113 0.072
Conpound 171 0. dikvedonmanhdvdrhighl .af 37° Caodingoliel 7Phededfiet, 6 @ehpéand 118 0. 48
Compound 173 1.430 Conpound 119 1.10 Conpound 177 0.302 Conpound 124 0. 009
Conpound 180 1.5H3 mizedrolinibnlat).87 46/ ICphpsphndicldiid @ad abetdne Garp@dsd 127 Ca.
0.1 Conpound 190 0.419 Conpound 128 Ca. 0.1 Conpound 191 0.597 Conpound

129 0.088 CD”DQB&He%&&ﬁBn3é%iﬂQﬂﬂBﬁHﬂﬁw&@Ouﬂn&ﬂﬂyQHﬂQ%M%@1®Qﬁnﬁné90
Compound 131 Ca. O. Corrpound 198 Ca. O. Conmpound 132 0. 17 Conpound 199
Ca. G501 Thereafter, the mixture was flltered, and the absorbance of the filtrate at
620 nm was measured. The absorbance obtained from the two locations of
the sites injected with physiological saline, as blank value, was used for a
compensation. The amount of leaked pigment was calculated from the
calibration curve of Evans Blue at 620 nm.
10 One example of the results is shown in Table 19. The compound of

the present invention showed a very potent antagonistic activity in the rat

histamine-induced vascular hyperpermeability reaction.

[0106]  [Table 19]



Compound 135 2. 33 Conpound 200 Ca. 03 Conpound 137 0. 24 Conpound 209 0. 42

Conmpound 138 0.47 Ketotifen 0.54 Conpound 139 2.24 90

Mari ne Cer ebr al

mal e nouse was previously fed for one w2k or
take a solid feed and tap water ad |ibitum
of a tenperature of 22C, humdity of 55% and an artificial

[0107] Exanpl e 40.

H1 Receptor Cccupying Content (ex vivo) A 6-week-old ICR

nore by allow ng the nouse to

5 under the environnment setting

illum nation of

12 hours a day, Eﬁd—t—he—ﬁws-e—was asted—epverrght—to—be—used—fFor—th
experinent. A su g t e i §g.h jynjlecti on
or suspended in €E§}?@§?E§:€ pt E?%o e?‘%?@ul 1:?@%?9\3&; \lf\\?t?{?p(tl@\ll(gl)n itlon or
suspensi on was or ally admni 9t er ed to the~nouse e|vo 0.1 nNL/10 g
body wei ght). A]E)I io%pﬂ“%qf dom 1 B®%r a1 haSompo p‘gﬂgﬁn, fbémkcp was
decapi tated, and f‘diﬁfn r£< Qrain, xcept | f lkhum a dulla
obl ongat ae, was tgpb?l\ld ¥ edxicas sed. Tg'elg exei egbgﬁ)ghﬁhtq(‘gsue ags ‘horpgedi zed
wi th Polytron (narﬂyneé‘dwdegg By Kigesmtica) Compdund@a4s09l ed 5¢29mol /L
phosphat e buff ergd—satine(ph—74,—15 100 mgr -9 b)) 9108} —TFTo a tedt tube
for reaction (TPXConpsgunde2Z |added1680 L of Cbmpoandil51hgnogerdet e, and 10 L
of 3H pyril'am ne[solution (fifnal  concentration: 2 nnol /1) and 10 L of| a
non- | abel ed pyri| &ompoundodut|i on (Pi28al conc€ampeundds2200 nol¥49 or g 50
nmol / L phosphat el 20 buffered |[saline, and the m xture was [i ncubated at |room
temperature for | APWRONIAS |and 200801 of | affompeunddiSdd| 50 /L
phosphate bufferje sal i ne s then added thereto t op the yeaction. The
reaction nixture q‘(ﬁé‘@"f‘l'\r&[#ﬁd r4H a GER -i_ﬁPE‘rWP 135t ur o ' ADVANTEC) ,
and the filt rate -ies (mn%C§P in a Ub% and dtioﬁﬂ)oﬁ}{ﬁrl'ﬁlbgh at (fiﬂndegrees.
After drying, P - -

Compound 58 0.78 Compound 167 0.194

Compound 65 0.14 Compound 168 0.264

Compound 68 0.13 Compound 169 0.241

Compound 108 1.16 Compound 170 0.614

Compound 113 0.072 Compound 171 0.073

Compound 117 0.027 Compound 172 0.117

Compound 118 0.48 Compound 173 1.430

Compound 119 1.10 Compound 177 0.302

Compound 124 0.009 Compound 180 1.55

Compound 126 0.446 Compound 188 Ca. 0.3

Compound 127 Ca. 0.1 Compound 190 0.419

Compound 128 Ca. 0.1 Compound 191 0.597

Compound 129 0.088 Compound 192 0.312

Compound 130 0.044 Compound 197 0.190

Compound 131 Ca. 0.1 Compound 198 Ca. 0.3

Compound 132 0.17 Compound 199 Ca. 0.01

Compound 135 2.33 Compound 200 Ca. 03

Compound 137 0.24 Compound 209 0.42

Compound 138 0.47 Ketotifen 0.54

Compound 139 2.24




25 10 nL of a scintillator (AL-1, tol uene-based, manufactured by DQJI NDO 91
LABORATORI ES) was added to the product, and the disintegration per mnute
(dpm) was nmeasured with a liquid scintillation counter (manufactured by
Packard, U S. A, TR -CARB 2700TR) (5 mggtes/vial). [0109] One exanpl e of
the results is shown in Table 20. In this experinment, 5 the conpound of the
present invention require a high concentration for occupying the receptor

in the brain, showing that the brain transfer is low It was evident from
t he resul tf()l(hﬁ]t th@xgg_{m@uods of the present invention show
peri pheral -sel ective anti-histam ne action w thout undergoing brain

transfer, so thgfyrineeC&epR MR cEHI0POCEYpEhE Conténtqet 6663 on the central 10
nervous system such as drowsiness. [0I1I0] [Table 20] 927 Conpound No. | D50

(ng/ kg) Conpound MAB%&KW@mﬁ@M@%é&éﬁ% gg“%‘d%fioﬁégveék%q
Compound 15 5.6 Conpound 142 11.9 Conpound 2 ound 145 >200

Conmpound 27 55. {604 R @W 9.34
Conmpound 48 95. 0@%3%}9% Héﬂheﬁméﬁse Conpgg%ghéffe&ﬁaﬁh npoungd%%%mg}ng

%g%zg gg 29 moun&%g@ﬁil%mwg%ggﬁf2260’r’rpoun ),1@9 5}% 5

Cormound 108 114, 6, CRUCAadfhror PPTBER Pt ndind niRESHRTadld 20- 6

overnight to be used for the experiment. A substance to be tested was

dissolved with water for injection or suspended in 0.5% carboxymethyl

cellulose solution, and the solution or suspension was orally administered
10 to the mouse (dose volume: 0.1 mL/10 g body weight). After 1 hour from

the oral administration, the mouse was decapitated, and the entire brain,

except for cerebellum and medulla oblongatae, was rapidly excised. The

excised brain tissue was homogenized with Polytron (manufactured by

Kinematica) in an ice-cooled 50 mmol/L phosphate buffered saline (pH 7.4,
15 100 mg/1.9 mL).

[0108] To a test tube for reaction (TPX-Tube) were added 180 uL of the
brain homogenate, and 10 puL of *H-pyrilamine solution (final
concentration: 2 nmol/L) and 10 pL of a non-labeled pyrilamine
solution (final concentration: 200 umol/L) or a 50 mmol/L phosphate

20 buffered saline, and the mixture was incubated at room temperature for
45 minutes, and 2.0 mL of an ice-cooled, 50 mmol/L phosphate buffered
saline was then added thereto to stop the reaction. The reaction mixture
was filtered with a GF/B filter (manufactured by ADVANTEC), and the
filtrate was placed in a vial and dried overnight at 60 degrees. After drying,

25 10 mL of a scintillator (AL-1, toluene-based, manufactured by DOJINDO



Conpound 118 24.3 Conpound 173 87.1 Conpound 119 74.5 Conpound 177 124.6
Compound 124 3.2 Conpound 180 >200 Conpound 126 236. 7 Conpound 188 23.0
Conmpound 127 9.84 Conpound 190 73.2 Conpound 128 7.45 Conpound 191 79.2
Compound 129 40.5 Conpound 192 63.8 Coipound 130 8.0 Conpound 197 >200
Compound 131 9.20 Conpound 198 22.1 Conpound 132 37.5 Conpound 199 4.5
Conmpound 135 >200 Conpound 200 53.4 Conpound 137 >200 Conpound 209 >200
Conpound 138 65.4 Ketotifen 0.51 Conpound 139 >200 93 [0111] Fromthe
results of ExarnpABORATORIES) wasrdddeded tledproduct, had\thd dsntegtationgitr by
dividing the 1D50 (Table 20) of the cerebral receptor binding test by the
ED50 (Tabl e 19)miduté (dprh) whemedasuiedduicied licasd stiatillatiypeometeneabi ity
reaction test are shown in Table 21. The larger the 1D50 5 (Table 20) of the

cerebral recept(@fanifadlited ByeRickatdeU ISomg TREEARB2I0OTRY)ES eiinutds/vdal)t he
smal ler the side effects on the central nervous system such as drowsiness;

and the snpyi(®] t he Odea&ambad be tHieselts ish@obinSinalable 20NdHGed expasfiehflr
hyper perneabi | ity reaction test, the nore potent the antihistam ne action.

Therefore, the palym ﬁh&'{bﬁﬁ@?re@&nt‘i%&tfmﬁ@ﬁ(ﬁr@%ﬂli R'c¥Bc@ftraidnldri ndex
showi ng that the larger the calcul ated val ue,” the re potent the

anti hi stam ne [Wals: I j g nervous
Systom such Sy BULBfe FERRIT (L OLIR. HoMAng A TRE bRl LRSS [Pl
present inventi = ED50,
B onpared to YRR READ G 8t HELHC R oI RETATI Bieeain bRt
show peripheral-selective anti-histamine action without undergoing brain
transfer, so that the compounds can alleviate side effects on the central

10 nervous system, such as drowsiness.

[0110]  [Table 20]



15 can be said that the conpound of the present

properties as a pharmaceuti cal

i ngredient for anti

smal l er side effects on the central
[0112] [Table 21] 94 Conpound No. |
[ ED50 (nmg/ kg) /ED50 (m)
31.1 Conmpound 142 397

hi st am ne,

conposition,

i nvention has desired
especially as an active
that has a potent antihistam ne action and
nergpus system such as drowsi ness.

| D50 (ng/ kg) Conpound No.
Compound 4 62.5 Conpound 140 350. 0 Conmpound 15

| D50 (ngy/ kQ)

33. 8 Conmpound 151
140. 4 Conmpound 153
344. 4 Conpound 165

139. 3 Conpound 168
95. 3 Conpound 170
117 155.6 Conpound
119 67.7 Conpound

Conmpound 126 530.7

Compound 128 74.5 (

Conpound 26 81 4 Cogpound 145 =63 Conpound 27
+&mapowghNoundIBs (meike) (ofqempriindsi¥o.1 33 IQso @wfhgunld 48
g@{’ﬂ"’ﬁmo ind 583363 1 mﬁdﬂéﬁ 1 80 9 3éﬁrrpound525
| 1GoleodfTiZINY 1154570 5 COMDBMY 171 405, 31 oompound
e 2 P pbund 24 ads B IAma I Taq s1zatg o
Gomponid 335|615 €opounEopmnad 1810y moun63o0 1 7
Compound L RERETY sttt "Compound 152 | ' 199.34 '
Compound 48 95.5 Compound 153 >200
Compound 49 33.9 Compound 155 66.6
Compound 54 9.3 Compound 165 23.0
Compound 58 205.2 Compound 167 351
Compound 65 19.5 Compound 168 10.4
Compound 68 14.6 Compound 169 12.5
Compound 108 110.5 Compound 170 70.3
Compound 113 98.7 Compound 171 29.6
Compound 117 4.2 Compound 172 28.0
Compound 118 243 Compound 173 87.1
Compound 119 74.5 Compound 177 124.6
Compound 124 3.2 Compound 180 >200
Compound 126 236.7 Compound 188 23.0
Compound 127 9.84 Compound 190 73.2
Compound 128 7.45 Compound 191 79.2
Compound 129 40.5 Compound 192 63.8
Compound 130 8.0 Compound 197 >200
Compound 131 9.20 Compound 198 22.1
Compound 132 37.5 Compound 199 4.5
Compound 135 >200 Compound 200 534
Compound 137 >200 Compound 209 >200
Compound 138 65.4 Ketotifen 0.51
Compound 139 >200




Compound 130 181.8 Conpound 197 >1052.6 Conpound 131 92. 0 Conmpound 198 73.7
Conmpound 132 220.6 Conpound 199 450.0 Conpound 135 >85.8 Conpound 200 178.0
Conmpound 137 >833. 3 Conpound 209 >476.2 Conpound 138 139.1 Ketotifen 0.9
Conpound 139 >89.3 95 | NDUSTRI AL APPLIE3BI LI TY [0113] The pi peri dine
derivative of the present invention had a potent histamne Hl receptor

bi nding ability as shown in Table 18, and showed a potent histam ne
receptor antagonistic activity in the rat histam ne-induced 5 vascul ar

hyper per ned@l1%]t y r dacmithe readtsscifddsamplesaBland 48 méntidredrabors, the vathesar from
Tabl e 20, the piperidine derivative shows a |low brain transfer even in a
cerebral receptabtaineddiyndjvidisg thehDg (Fable ) of shocakbsal rexbptoritihdingd, so
that the piperidine derivative of the present invention is preferable from

the aspect of afebtelyy thici Qs S(Tadlec 9)esf the histamiesmiduced vasu¥aus 10 system
such as drowsiness. As is clear fromthe values of Table 21 for together

eval uating bot hhyferpéraseabllitytraddtivn tescapishowarih aubld 31.1 Thadidget the IDxRd brain
transfer, the piperidine derivative of the present inventionis a potent

hi st agmi ne r ecepfTable0PEIOhe ek éhralReEHIOE Bindingl td3@Ihe MWt Ltheram trafdfect s on
the central nervous system such as drowsinessS; therefore, the 15 piperidine

derivative has j¥ QRe&hhaRSr ﬁn@is‘id’éﬁéﬁeétﬁ’bn‘-’mc é@ﬂt}a}l%ewtﬁfs?gb&%, sath@s

pharmaceutical conposition, such as a desired antihistamne, so that the

DLPeT L e Oer e 3 AP AL EDUFTBICIOROL e e
acceptabl e, wheggi-fiat iGpRpREMEMINE AGELY¥RTSYqhé Snore potent the antihistamine
action. Therefore, the value calculated by IDsy + EDs, can serve as an
10 index showing that the larger the calculated value, the more potent the
antihistamine action and the smaller the side effects on the central nervous
system, such as drowsiness. As shown in Table 21, the compound of the
present invention shows a large value for a value calculated by IDsy + EDx,
as compared to an already existing antihistamine Ketotifen. Therefore, it
15 can be said that the compound of the present invention has desired
properties as a pharmaceutical composition, especially as an active
ingredient for antihistamine, that has a potent antihistamine action and
smaller side effects on the central nervous system, such as drowsiness.

[0112]  [Table 21]



5 represented by the follow ng general formula (I): A B- R2/ 1 YR N( I)
i R3 wherein Rl stands for a hydrogen or a substituent selected fromthe
following (a) to Uy: (a) a halogen, 10 (b) a cyano, (c) acrylic acid
(including an al kyl ester and a hydroxy¥ kyl am de), (d) a ureido, (e) an
al kenyl, (f) an am noal kyl which rmay be substituted with an al kyl carbonyl or
an 15 am nocarbonyl, (g) a car bonyl aI Kyl substl tuted with a hydr oxy, an
al koxy or a hydr oxyaHeHamRe—<t o .y sthsttuted oxy, a
mor phol i no, an’ al koxy,Cein Jsmﬂmsy 3 CofmBSund No. | Do (me/ke)
cycl ohexyl oxycar bonyl onvl an no subdEPso(mgdkglilt h an
al kyl or an al koxy, 97 Compouid 4 nocar(m:myl MO ol b4 subsBsg.oted with
one or two substituepts selected froman amnp,__a hydroxy lan alkoxy lan
al kenyl, and an al ky| Compeundd$ be sub¥lklt ut diqmmwmim bgen, 3%17 th| ol, a
pi peridi no, an am nol—an—atkoxy —arn—atkaxycarponyl—at o oftyH, or
one or two hydroxys) Compeynd 28 i ¢ o814 hyd'rd’éﬁlp aaf‘g'ﬁast?i;@ezt sdl ect ed
fromthe follow ng (K)chfpolnd27 338 Compound 151 >63.6

Compound 35 101.4 Compound 152 133.8

Compound 48 140.4 Compound 153 >76.6

Compound 49 33.9 Compound 155 199.4

Compound 54 3444 Compound 165 215.0

Compound 58 263.1 Compound 167 180.9

Compound 65 139.3 Compound 168 39.4

Compound 68 112.3 Compound 169 51.9

Compound 108 95.3 Compound 170 114.5

Compound 113 1370.8 Compound 171 405.5

Compound 117 155.6 Compound 172 239.3

Compound 118 50.6 Compound 173 60.9

Compound 119 67.7 Compound 177 412.6

Compound 124 355.6 Compound 180 >129.0

Compound 126 530.7 Compound 188 76.7

Compound 127 98.4 Compound 190 174.7

Compound 128 74.5 Compound 191 132.7

Compound 129 460.2 Compound 192 204.5

Compound 130 181.8 Compound 197 | >1052.6

Compound 131 92.0 Compound 198 73.7

Compound 132 220.6 Compound 199 450.0

Compound 135 >85.8 Compound 200 178.0

Compound 137 >833.3 Compound 209 >476.2

Compound 138 139.1 Ketotifen 0.9

Compound 139 >89.3




(k) a cyano, (1) acrylic acid (including an al kyl ester and a

hydr oxyal kyl am de), 10 (m an al kyl which may be substituted with a hydroxy
or a piperidino, (n) a carbonylal kyl substituted with a hydroxy, an al koxy
(which may be substituted with a cycl ohexyl oxycar bonyl oxy), a pi peridino, or
a hydroxyal kyl anmi no, (o) a carbonyl su$stituted with a hydroxy, an al koxy,
or a 15 hydroxyal kyl am no, (p) a carbonyl al koxy substituted with a hydroxy
or an al koxy, (q) a carbonyl al kyl sul fanyl substituted with a hydroxy or an
al koxy, (r) an_al koxy, (s) a halogen; and 20 R3 stands for a hydrogen or a
substituent sel BYDESTRIANL tARPEKCABMERY (t) to (x): (t) an al kyl which may
be substituted with a carboxy, a cyano, a pyrrolidyl, a piperidino, an

al koxy, an[@133]l sul flmeypiperadine derivativenof theypteseny snvertiofl)adza patehbny |
substituted wth an al kyl or al koxy, 98 (v) a carbonyl al koxyal kyl
substituted wi thistantipeHixseceptoabimditgapility @sjshawnan abld B8 kanld shobsdia ut ed
with an al kyl, an al koxy, or an al kyl phenyl, (x) an am noal kyl substituted
wi th an am nocapdiemylistamine receptdrkamtegomistiongdtivitytianke ratdistamfing-helwebdve R
and R2 stands for a substituent other than a hydrogen, A stands for
unsulgsti tut ed ovasanlapkgpergesheatsitity macdon ashowerindfablet9gFurtheneasds X and Y
stands for a carbon and the other is a sulfur, a broken |ine part stands

for a single bogléarcfrom THHIORE, thertperdinb detioiit®@sHBv$ HadwWagin tRhsgérands f or
a hal ogen or an al koxy, A is unsubstituted,

even in a cerebral receptor binding test where a mouse is orally

administered, so that the piperidine derivative of the present invention is
preferable from the aspect of alleviating side effects on the central nervous

10 system, such as drowsiness. As is clear from the values of Table 21 for
together evaluating both of these histamine receptor antagonistic activity
and brain transfer, the piperidine derivative of the present invention is a
potent histamine receptor antagonistic substance, and has smaller side
effects on the central nervous system, such as drowsiness; therefore, the

15 piperidine derivative has properties suitable for an active ingredient of a
pharmaceutical composition, such as a desired antihistamine, so that the

piperidine derivative is highly useful.



stands for a substituent other than a hydrogen, and B stands for an oxygen.
[2] The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claiml1l, wherein Ais
unsubstituted. 15 [3] The piperidine degdvative, and salt and hydrate
thereof that are pharmaceutically acceptable according to claim2, wherein
one of R and R2 is a carbonylal kyl substituted with a hydroxy, and the
other is a hydrogen. [4] The piperidine derivative, and salt and hydrate

t hereof that are 20 pharnmaceuti cal | YIoAIMBt abl e according to claim 3,
wherein R is a carbonyl al kyl substituted wth a hydroxy. [5] The

pi peridi ne derivative, and salt and hydrate thereof that are
pharmaceutically acceptabl e according to claim3, wherein R2 is a

car bonyl al ky) Subst ia piesidifd derivdivd! 944 salPd AdiBbethiauithali 2ie der i vati ve,
and salt and hydrate thereof that are 99 pharnaceutically acceptable
according to cl@limdcelit@l i dtckftabR, dhebifltROBIperidntt Megivative is

car bonyl al kyl sul fanyl substituted with a hydroxy. [7] The piperidine
derivative, an r t . pharmaceutically
acceﬁfable accgfgﬁ%gn?gqgﬁ%egggsgPﬂ§$§?%§igﬁ?gﬁgg)mherein 5 Bis a carbon
[8] The piperidine derivative, and,salt and hydrate thereof that are
pharmaceutically acceptable according to any one of clains 2 to 6, wherein
B is an oxygen. [9] The piperi ¢h7®& derivative, and salt and hydrate thereof
that are 10 pharnmaceuti cal {ccept)jgble according to any one of clains 2 to
8, wherein R3 is a hydgod gppperi di ne derivative, and salt and
hydr at e t hereof that are? accept abl e according to any one
of claims 2 to 8, wherein

N (1)

wherein R, stands for a hydrogen or a substituent selected from the
following (a) to (j):
(a) ahalogen,
10 (b) acyano,
(c) acrylic acid (including an alkyl ester and a hydroxyalkylamide),
(d) aureido,
(e) an alkenyl,
(f)  an aminoalkyl which may be substituted with an alkylcarbonyl or an
15 aminocarbonyl,
(g) acarbonylalkyl substituted with a hydroxy, an alkoxy or a
hydroxyalkylamino,
(h)  acarbonyl substituted with a hydroxy, a morpholino, an alkoxy, a
hydroxyalkylaminoalkoxy or cyclohexyloxycarbonyloxyalkoxy,

20 (i)  acarbonylamino substituted with an alkyl or an alkoxy,



R3 is an unsubstituted al kyl. 15 [11] The piperidine derivative, and salt
and hydrate thereof that are pharnmaceutically acceptable according to any
one of clainms 2 to 8, wherein R3 is an al kyl carbonyl al kyl. [12]
[4-(1-N@thy|piperidin-4-y|idene)-4,10-d%¢ydro-9-oxa-3- t hi azobenzo [f]

azul en-2-yl] acetic acid, and salt and hydrate thereof that are 20

phar maceutical ly acceptable. [13]

{4-[1-(4- Oxopentyl) pi peridin-4-ylidene] -4, 10-di hydr o- 9- oxa- 3-

t hi abenzo[ f] azyggn- Qhﬂxﬁigﬁgéﬂbﬁrllg]]c\!vﬁich%gy pelshbandidviifioneldiekeol that are

pharmaceutical | y* accept al Rk _ _ ,
R Ot SO 7 o
e o . SIS I ESEOER A et s e o an
phar maceut ) cal - conpoliepiohiPeifes af ABER FLANGRL b AREERAORY, shicu 1rom
(e, B per! A ne et yalkeiao 0P of N AGRRL A CFL 110 35 (1
o ok S 5 SRR ke 50 S A T b P o
pharnaceuticalIéyacceptable as defined in any one of clains 1 to 15. 10
(k) acyano,
()  acrylic acid (including an alkyl ester and a hydroxyalkylamide),
10 (m) an alkyl which may be substituted with a hydroxy or a piperidino,
(n) a carbonylalkyl substituted with a hydroxy, an alkoxy (which may
be substituted with a cyclohexyloxycarbonyloxy), a piperidino, or a
hydroxyalkylamino,
(o) acarbonyl substituted with a hydroxy, an alkoxy, or a
15 hydroxyalkylamino,
(p) acarbonylalkoxy substituted with a hydroxy or an alkoxy,
(q) acarbonylalkylsulfanyl substituted with a hydroxy or an alkoxy,
(r) an alkoxy,
(s) ahalogen; and
20 R; stands for a hydrogen or a substituent selected from the following (t) to
(x):
(t)  an alkyl which may be substituted with a carboxy, a cyano, a
pyrrolidyl, a piperidino, an alkoxy, an alkylsulfanyl, or one or two
hydroxys,

25 (u)  acarbonyl substituted with an alkyl or alkoxy,



10

15

20

25

[2]

[4]

[5]

98

(v) acarbonylalkoxyalkyl substituted with a hydroxy or an alkoxy,

(w) acarbonylalkyl substituted with an alkyl, an alkoxy, or an
alkylphenyl,

(x) an aminoalkyl substituted with an aminocarbonyl or an
alkanesulfonyl,

wherein one of the above R; and R, stands for a substituent other than a

hydrogen, A stands for unsubstituted or an oxo, B stands for a carbon or an

oxygen, one of X and Y stands for a carbon and the other is a sulfur, a

- broken line part stands for a single bond or a double bond, with proviso

that when R; stands for a halogen or an alkoxy, A is unsubstituted, R,
stands for a substituent other than a hydrogen, and B stands for an oxygen.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 1, wherein A is
unsubstituted.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 2, wherein one of R, and
R, is a carbonylalkyl substituted with a hydroxy, and the other is a
hydrogen.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 3, wherein R; is a
carbonylalkyl substituted with a hydroxy.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 3, wherein R; is a
carbonylalkyl substituted with a hydroxy.

The piperidine derivative, and salt and hydrate thereof that are



10

15

20

25

[8]

9]

[11]

[12]

[13]

[14]

99

pharmaceutically acceptable according to claim 2, wherein R; is a
hydrogen, and R; is a carbonylalkylsulfanyl substituted with a hydroxy.
The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to any one of claims 2 to 6, wherein
B is a carbon.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to any one of claims 2 to 6, wherein
B is an oxygen.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to any one of claims 2 to 8, wherein
Rj is a hydrogen.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to any one of claims 2 to 8, wherein
Rj; is an unsubstituted alkyl.

The piperidine derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to any one of claims 2 to 8, wherein
Rj is an alkylcarbonylalkyl.

[4-(1-Methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-
thiazobenzo[f]azulen-2-yl]acetic acid, and salt and hydrate thereof that are
pharmaceutically acceptable.

{4-[1-(4-Oxopentyl)piperidin-4-ylidene]-4,10-dihydro-9-oxa-3-
thiabenzo[f]azulen-6-yl }acetic acid, and salt and hydrate thereof that are
pharmaceutically acceptable.

2-Methyl-2-[4-(1-methylpiperidin-4-ylidene)-4,10-dihydro-9-oxa-3-

thiabenzo[f]azulen-6-ylsulfanyl]propionic acid, and salt and hydrate



10

[15]

[16]

[17]

100

thereof that are pharmaceutically acceptable.
3-(4-Piperidin-4-ylidene-4H-1-thiabenzo[f]azulen-2-yl)propionic
acid, and salt and hydrate thereof that are pharmaceutically acceptable.

A pharmaceutical composition comprising at least one member
selected from the piperidine derivatives, and salt and hydrate thereof that
are pharmaceutically acceptable as defined in any one of claims 1 to 15.

An antihistamine comprising at least one member selected from the
piperidine derivatives, and salt and hydrate thereof that are

pharmaceutically acceptable as defined in any one of claims 1 to 15.





