<1- DESCRI PTION TH AZOLE COMPOUND AND USE THEREOF 5 TECHNI CAL FI ELD The
present invention relates to a novel thiazole conpound. The present
invention further relates to a pharnmaceutical conposition conprising the

t hi azol e compound. 10 BACKGROUND ART Researchers have recently discovered
that cyclic adenosine 3',5'-nnnophosphdﬂb‘(cANP), whi ch acts as an
intracel lul ar second nessenger, ContﬁﬁééngﬁidaCtiVity of inflamuatory
cells, such as |ynphocytes, neutroph L ébsinophiles, mast cells, etc.
It is known that cAMP is degraded to 5" -AMP, which does not act as a
messenger, by the action sphodi est erase (PDE), and that PDE adjusts
the intracellular CcAW cgh@gﬁgﬁgtpg%?OQN9u9§DP EhB4ERRREh a cl ose
relationship with the intracellular cAMP concentration, controlling PDE
activity is 20 believed to be effective against di seases for which
therapetitic effects are expected LBCHE FBELBd by controlling the

i ncrease or decreasenef pth cent.rat | - nt . Documents 1 and
2). Eleven types of PDE Fs&%?ﬁégg?%%gggq %%?%flg ggggﬁﬁ%%%;thigzg d their in
vivo di striBiPPens- addskhsorerto vaeyt appnipditkfrerehsted itssues (Non- Pat ent
Docunments 3@ .+ Fepor o inhihitors. cific to, PDE4 suppress the
functi ons g} ?ﬂ??%%%g%%h§£§gk¥§?bﬂgﬁ§hggégﬁg$ﬁ§5%§h9828%edgg%ﬁwnggainst
conjunctivitis, asthma and |like inflammtory allergic diseases, and

mul tipige sclerosis, 30 articular r%ggggéﬁﬁﬂézﬁﬁélike aut oi mune di seases
(Non-Patent Docunents 5 to 14). T S been hitherto used as a
PDE inhibitor for tReatantheast hame Howewaly, dtbeophydd idhgti syknown to
‘nonspeci fi jnhipit,various PDE isozynes, and thus inhibits 35 not only
PDEa but | af S5PREEY snd oot TP HSuiee. T, miBe GREBI<s 20

intracellular second messenger, controls the activity of

inflammatory cells, such as lymphocytes, neutrophiles,

15 eosinophiles, mast cells, etc. It is known that cBMP is degraded
to 5'-AMP, which does not act as a messenger, by the action of
phosphodiesterase {(PDE), and that PDE adjusts the intracellular
CAMP concentration. Since PDE has such a close relationship with
the intracellular cAMP concentration, controlling PDE activity is

20  believed to be effective against diseases for which therapeutic
effects are expected to be exhibited by controlling the increase
or decrease of the cAMP concentration (Non-Patent Documents 1 and
2).

Eleven types of PDE isozymes (PDEs 1 to 11) are known,

25 and their in vivo distributions are known to vary among different
tissues (Non-Patent Documents 3 and 4). Reportedly, inhibitors
specific to PDE4 suppress the functions of inflammatory cells,
and are believed to be useful against conjunctivitis, asthma and
like inflammatory allergic diseases, and multiple sclerosis,

30  articular rheumatism and like autoimmune diseases (Non-Patent
Documents 5 to 14).

Theophylline has been hitherto used as a PDE inhibitor
for treating asthma. However, theophylline is known to
nonspecifically inhibit various PDE isozymes, and thus inhibits

35 not only PDE4 but also PDE3 and other isozymes. The inhibition of




PDE3 is suspected of causing cardiotonic action and/or central action and
produci ng positive inotropic and chronotropic effects in the heart (Patent
Docunent 15). Therefore, the use of theophylline as a PDE inhibitor poses
the problem of side effects. 5 Sonme conmpounds with specific inhibitory
activity against PDE 4 have been report‘e%l"(Patent Docunments 1 and 2).

However, s 4 .j.0hi kit ors. have. probl e in that they bind to the high
affinity rﬁ%ﬁ% SP%%%%%écgiot%eC?% )Callﬁlq“f%ﬁBnI:‘érﬁqtdion ABAYBUsCEYsEém and
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t he Inventilgn%]_f object of the present invention is to solve the above
probl ems of ¢ Ny Darpmerdn o If ERRFLGL - ditvobj’éct 799-14%e 1PBPBsent
I nvention [Sof-cdvewi decanaavelsit bi azele qompeyndsyhad,, k5 has,gpecific
inhibitory activity against PDE4, and a pharnaceuti cgE%WC(j)S%}bs??légn

conpri s ng NP F&SwpduRacupest Hel  Cobreckrusf Telrgeps esefitarimyahléngy i1s: t 0
provide a PDE4 inhibitor that exl*gja,i_%@zspg@é%i c inhibitory activity

agai nst PDE4. A further object of thé pfesent invention is to provide a 20
prevent i velypntisdeapebereragenSIf 6nrat oppic: .dehmahatds, Zand4a-45%) b ¥ or

treating a | L ns for.Solving the probl ] .The present

i nventors tslg&a}{r ?ﬁ%%ﬁ?ﬁ?b%ﬁ@%%[ y?ﬁp%ﬂngng%sat quu‘f%' hgg ﬁgé)l'a%gﬁi %QQ%ry
activity, and found that a thiazole conpound w th a new structure has
strong PDE4 inhibitory activ]'5 cto%% i highly specific and di ssoci at ed
from HARBS bi ndi ng acti vi ty.ﬁ%ﬁe@@e@ﬁﬁéﬂi@ ound that the thiazole
conmpound ekihidiiliesis poevertdivedobyt bes apeuhitc oaf f ect s agai nst atopic

dermatitis 30 becau?%e{éo%gi tg PEE inhibitory activity. The inventors
further found that FHFSZ 0P GERENT al SETERRINDILE sStTNRIgepitbduct i on

i nhi bi t or yataotd yirbylangd di -the PreUCiion EpAEDI LMY yaCckh Vig il ReChponi
infl anmmat or y di seases, . such as autoi nmune di seases and al l'ergi ¢ di seases,
cyt oki nes present inventlon is to provide a novel thiazole compound that
15  has specific inhibitory activity against PDE4, and a

pharmaceutical composition comprising the compound. Another

object of the present invention is to provide a PDE4 inhibitor

that exhibits specific inhibitory activity against PDE4. A

further object of the present invention is to provide a

20  preventive or therapeutic agent for atopic dermatitis, and a

method for treating atopic dermatitis.

[Means for Solving the problems]
The present inventors searched for a new cempound that
25 has PDE4 inhibitory activity, and found that a thiazole compound
with a new structure has strong PDE4 inhibitory activity that is
highly specific and dissociated from HARBS binding activity. The
inventors further found that the thiazole compound exhibits
preventive or therapeutic effects against atopic dermatitis
30 because of its PDE4 inhibitory activity.
The inventors further found that the thiazole compound
also exhibits TNF-a production inhibitory activity and IL-4
production inhibitory activity. In chronic inflammatory diseases,
such as autoimmune diseases and allergic diseases, cytokines

35 produced by immunocompetent cells are known as important




35 produced by i nmmunoconpetent cells are known as inportant -4-

i nfl ammat ogeni ¢ nedi at ors. Anong such cytoki nes, tunmor necrosis factor
(TNF)-a and interleukin (IL)-4 are believed to play inportant roles

(Non- Pat ent Docunents 16 to 19). Accordingly, conpounds with TNF-a
production inhibitory activity or IL-4 5 production inhibitory activity are

clinically usef t ent_.inventjon was acconplished by conducti ng
further researc aa-sgggng%%?%éaa ove o GYCh THE Priesent t iR tsiconsis

provi des t hgadtold a@NAY-¢hiaz alre ertemRoYNGS,) 40, 1. &%%%?@9 Slgf%réese/n} echa by
ereor: | -

Formula (1), ica i spner._ thereof, or a salt t

(1) \ AN 11’%3%%?}& ﬁo%si@%g_gﬁpﬂEGD%Wﬁhéﬁy¢o grBup; AR naiy, one of
the fol | owiagugroupsw{ el - brodhddidh PREAYL+ GEQUR- 40 Wi ch Lhe, phenyl
ring may be substituted with one or nore members seiected Pfonrthe group
consi st i ng Of Y& 1Y h@bﬁkﬁﬁr% 8tpsvita-aze halogenilat asefula- 3)
unsubstituted or 20 hal-ogenssybstifdited rou -4) .
unsubstitut ed %% hal oge%-substi tuted le_ &%%%%?gﬁ%@ﬁdy( %—O@fhéii%g

al koxy- Cl_6 “EI"Réxye3pdiips bagadeyn artien ooCre6 £ ahddoxys .gr oups whi ch may be
substituted with a Ckng alkyl,gr, . qr s, (a-7 t hyl enedi oxy
groups, (a-8) carboxyl grgoupsl?Lg g&%f%%ﬁg %(I@Vlf@gg}:gépggﬁ(%lfﬁ) thiagole

al koxycar bSiPoyRésps, (a-11) Cl_6 al kanoyl oxy groups, (a-12) Cl1_6

al kanoyh groups, (a-33)ac r Oups a- 1%{ nitro groups, (a-15) Cl1_6
al kyl car bamoyl groups, %a%/%%%&éfﬁr%%ﬁ%?%% Ry 885@?91 atll7) aanPRBLYroups
whi ch may Béomsybshénasfedowi ahsaltClHerabkyl group or groups, (a-18) Cl_6 30
‘al kanoyl ami no groups, (a-19) Cl1 6 al kylthio groups, (a-20) phenyl groups,
(a-21) pyrazolyl groups, (a-22) imdazolyl groups, (a-23)

S
[ ) o
Rz\A N/

15 wherein Rl is a di-Ci-¢ alkoxyphenyl group;
RZ2 is any one of the following groups (a) to (t):

(a) a phenyl group in which the phenyl ring may be substituted
with one or more members selected from the group consisting of
(a-1) hydroxy groups, (a-2) halogen atoms, (a-3) unsubstituted or

20  halogen-substituted Ci-¢ alkyl groups, (a-4) unsubstituted or
halogen-substituted Ci-6 alkoxy groups, (a-5) Ci-¢ alkoxy-Ci_g
alkoxy groups, (a-6) amino-Ci¢ alkoxy groups which may be
substituted with a Cj_¢ alkyl group or groups, (a-7)
methylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy

25 groups, (a-10) C;_¢ alkoxycarbonyl groups, (a-11) Ci-¢ alkanoyloxy
groups, (a-12) Cy_¢ alkanoyl groups, (a-13) cyano groups, {a-14)
nitro groups, (a-15) Ci-¢ alkylcarbamoyl groups, {a=16)
aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Cj¢ alkyl group or groups, (a-18) Ci-6

30 alkanoylamino groups, (a-19) Ci_¢ alkylthio groups, (a-20) phenyl
groups, (a-21) pyrazolyl groups, (a=22) imidazolyl groups, (a=23)
triazolyl groups, (a-24) morpholine groups, (a-25) pyrrolidinyl




triazolyl groups, (a-24) norpholino groups, (a-25) pyrrolidinyl -5- groups,
(a-26) piperazinylcarbonyl groups which nay be substituted with a C1_6

al kyl group or groups, and (a-27) phenyl- Cl1_6 al koxy groups; (b) a

napht hyl group; 5 (c) a pyridyl group in which the pyridine ring may be
substituted wth one or nore nenbers set®tted fromthe group consisting of

(c-1) hydr OUPRS. -2) Cl 6 _al kyl grqups, (c-3). C1_6 al koxy groups,

(c-4) phen;ﬁ%yoé%{sé g?k%éﬁ %l g&sg}nﬁ%%g]f%om E1C8Pa I 'RuecERBOR| groups; 10

(d) a furylsur=gupubadwnlch a oe_f anapl rgnagmay Be, ,stajntd.lt(gc_iz i t o Cl_6
a thienyl group in which the thiophene rlyng may

al kyl group.o oug}s; ée}%ﬁ

be ~substitidred WK Bhe'R5t’ nore nenbers sel ected fromthe group

consi sting &f) eendphtigyogpuptons, (e-2) CL_6 al kyl groups, and 15 (e-3)
Cl_6 al goxy(s&gr ougs; é\)n an i soxazolyl group in which the isoxazolyl ring
may be “subsSti fuPét-Wt HRWe118 WrGh tHeopproding oups; mag)ba dibisazeliybd

group in whiich bhe &hiRzd echbog S ituted with one or nore
menbers sel ected fromthe greoup Srz%é/l(?%ﬁcselds??%% %f% AT B ©§r oups,

and (g-2) pheyl Pydevips gaieh, may-De Substikyit etowid,h @-C1_6,_al koX¥%.gr oup
St Y ed T R R TR R groun 1+
whi ch the PAkEAY e &oarivig crraypde 25 subst i tuted with a C1_6 alkyl group or
oroup: (ry R BERSEEERyP Bl AR UL il oS Pou e vian
indole ring finy dekgubstouputedgraigdy a CL_6 al koxy group or groups; (0) a
”benZi”idaZQEY'aggﬁ%éﬁflng%gﬂﬁhugQﬁu?ﬁp%ﬁgjéﬁﬁggﬁzngi?gngﬁéﬂPie
substituted with one or more members selected from the group
consisting of (g—l) halogen atoms, (e-2) C;.¢ alkyl groups, and
15 (e=3) Ci_¢ alkoxy groups;
{f) an isoxazolyl group in which the isoxazolyl ring may be
substituted with a C;¢ alkyl group or groups;
(9) a thiazolyl group in which the thiazole ring may be
substituted with one or more members selected from the group
20 consisting of {(g-1) Ci-¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Ci-¢ alkoxy group or groups;
(h) a pyrrolyl group in which the pyrroie ring may be substituted
with a Ci-¢ alkyl group or groups;
(1) an imidazolyl group in which the imidazole ring may be
25 substituted with a C;_¢ alkyl group or groups;
(J) a tetrazolyl group;
{k
1

) a pyrazinyl group;

(1} a thienothienyl group;

(m) a benzothienyl group;
30 (n) an indolyl group in which the indole ring may be substituted
with a CL€ alkoxy group or groups;
(o) a benzimidazolyl group in which the benzimidazole ring may be
substituted with a Cj_g alkyl group or groups;
(p) an indazolyl group;

35 {(q) a gquinolyl group;




substituted with a C1_6 al kyl group or groups; (p) an indazolyl group; 35
(q) a quinolyl group; -6- (r) a 1,2, 3,4-tetrahydroqui nolyl group in which
the 1,2, 3,4- tetrahydroquinoline ring may be substituted with an oxo group
or groups (s) a quinoxalinyl group; and 5 (t) a 1, 3-benzodi oxol yl group;
and A is any one of the follow ng groups ¢t) to (V|) (i) -COB- wherein B

is acCl
group;

6 a l.e o] CO-Ba-_. wherein Ba is a C2_6 al kenyl ene
(|||€yE%E(8F§ %Pt%#1%%¥q¥0§uF%0%¥9(ﬁﬁquﬁeand56V€lt@@ Li )3, 21

- COCH( COOR3jeBizhywiretiei mo Rhd SiagGhap & l@dbs@i@ﬁ@e@-mt%b ahSo@s

al kyl ene gr oL

and (v) -Bc- wherein Bc is a C2 al kyl ene grodg%ﬁgfoﬁ

conpound aé%éﬁg)hg to ltem1l, wherein, in Fornula (1), RLis a 3,4-di-Cl1_6
aIkoxyphenyhsgk@@p;n@ﬁapﬁhﬂp%&ohﬁomg&j15 thereof; or a salt thereof. 3. A

conmpoun
3, 4-di
t her eof ;

ordi ng to ltem 1, wherein, in For mul a (1), Rl is a
thoﬁypﬁb hy P %ﬂxoéyé gr@ﬁﬂﬂl@mﬁyphenyl group, an optical isoner

| 0 o d f 1 1
o et o R B B Ry PO v ch t he

to 3, 20 mhereln in Fornu

phenyl r

i ng %ycﬁeBstSEtlietlunt 8diwi & hiloglaldqylﬁnee ers sel ected fromthe
g

tiy f hal t -3
naubst tutad or e Gutiocuher I ik 2" CF- SRy Ggee (o )

unsubst i

t utlddior %[@@e@swbsremt@dscxsedafh@w veioups, (a-5) Cl_6

al koxy£1 Iko 6). ami.no-Cl 6 al koxy groups which may be
subst i tﬁ:t eg \%lthégc%&gﬁél kyg g‘?‘%‘?&?%lr ggiL%Lrbscl ¢ 1Y Inerayp erretlitbxy s a

(a£8%saakpbawécyﬂmmpsanﬁa 9) phenoxy groups, (a-10) Cl1_6

groups,
*alkoxycarbqnyl égu 1) . ClL 6 al kanoyl oxy groups, (a-12) Cl1_6
al kanoyl groups, (a- ﬁol%dfé%duﬁékyéﬁnﬁ49r¢mqro groups, (a-15) Cl1_6

al kyl car banmoyl groupg, A compound according to Item 1, wherein, in Formula

15

20

25

30

35

(1), Rl is a 3,4-di-Cj¢ alkoxyphenyl group; an optical iscmer
thereof; or a salt thereof.

3. A compound according to Item 1, wherein, in Formula
{1), Rl is a 3, 4-dimethoxyphenyl group or a 3,4-diethoxyphenyl
group; an optical isomer thereof; or a salt thereof.

4. A compound according to any one of Items 1 to 3,
wherein, in Formula (1), R2 is ({(a) a phenyl group in which the
phenyl ring may be substituted with one or more members selected
from the group consisting of (a-1) hydroxy groups, (a-2) halogen
atoms, (a-3) unsubstituted or halogen-substituted Cig alkyl
groups, (a-4) unsubstituted or halogen-substituted Ci-g alkoxy
groups, (a-3) Ci-¢ alkoxy-Ci_g alkoxy groups, {a-6) amino-Cj_g
alkoxy groups which may be substituted with a Ci-¢ alkyl group or
groups, {a-7) methylenedioxy groups, (a-8) carboxyl groups, (a-9)
phenoxy groups, (a-10) Cj_g alkoxycarbonyl groups, (a-11) Ci-g
alkanoyloxy groups, (a-12) Ci-s alkanoyl groups, (a-13) cyano
groups, (a-14) nitro groups, (a-15) Ci1-¢ alkylcarbamoyl groups,
{a-16) aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Cj_g alkyl group or groups, (a-18) Cj_g
alkanoylamino groups, (a-19) Ci-¢ alkylthio groups, {a-20) phenyl
groups, (a-21) pyrazolyl groups, (a-22) imidazolyl groups, (a-23)
triazolyl groups, (a-24) morpholino groups, (a-25) pyrrolidinyl




(a-16) am nosul fonyl groups, (a-17) am no groups which may be substituted
with a C1L_6 al kyl group or groups, (a-18) Cl1_6 al kanoyl am no groups,
(a-19) C1_6 alkylthio groups, (a-20) phenyl groups, (a-21) pyrazolyl
groups, (a-22) imdazolyl groups, (a- 23)ﬁ§5 trlazoI¥I gg?ups, (a-24)

hol i no groups, (a-25 rrolidlnyl ~7-- groups a-
oi per azi : b ( Lo substituted with a C1_6 al kyl

whi
glrgﬁ[)aélr nélrg%g)rbl gnyLdg{égu feﬁ!ﬁgﬂ}}’ élaé%%yél TP rEdEs; mgg)baa pyridyl group

in which thebpyttdiae withgamay. bglws}ﬂohgt 88 groid, ha0Re, Qrzﬁo ngTbers
sel ected fromthE roup consi st6| ng of = (c-1) hydroxy gr oups %l)
al kyl groupd:® g%y@l @Al koxy groups (c-4) phenyl-Cl_6 al koxy gr oups,

and (c-5) Gk)6 KMNC -BARYA 1 OFBIRS i hi dy 59 OHQ '}9 lloC %he Juran
ri ng(rra%/) be sugsgﬂ(tut ed@vrvl tﬁ Ii a Cl gﬁ)’@[ lgr 056 % ;C:u(S ); or
t hi enyl  gr 8gp" |ﬂ“%\/rﬁli:ﬁlotrﬁem@ﬁli>%lp?neﬂ@éer3|tﬁg freyn fidhe gubsbi ¢artsidtanghoone

nb I e P con of (e-1 | ogen at ons,
(e-2) C1.6 &l E&ﬁ%‘%ﬁ?ﬁ‘g‘;@%%g PP e R R R Rupde 1 gy o kevazol v
group i n WHFEAP$helat) apbbeylf@uge rw]ycolxg gsolysd taﬂdedc%]; hcope or nore

menbers se consisting of (g-1) C1_6 al kyl groups, and
(g-2) phenb?%%gcu{)éb% |§ﬁ8un§y’ be substituted with a C1L_6 al koxy group or

hYda ayFullybrgnpupn i whidhi G:het herpy riokens i Nge L Re taubgt) iyt ed
ggo\l/]\npfib( ; ®WM Y oro uq(c)x; rou or (i) an imdazolyl group in which
the im dazol &Fi fiy ynla%rgg If‘?ut ed with a C1_6 alkyl group or groups;

an opti cal (ESOEHTSIhlEtOEI’éI’QDCf)up ern ahsaht thbengfphebe A coMRAUAL according to
‘any one of Ite % 25 wherein, in Fornula (1), R2is (a) a phenyl
group in whrgR- e%ﬁéhlﬂ}loqef R Ry S HREBIATS Sedeatcwi firroideopTamp e menber s

sel ected émmﬁﬁl@ggb@upecp)nsaagug@g S orkd- 1) de&oxyagkg#%&ougg Zgngal ogen
atons, (a- C(’,% %nsngStal tkg'gisdgrqéuphsall ogen- substi t ut ed

15 (g) a thiazolyl group in which the thiazole ring may be
substituted with one or more members selected from the group
consisting of (g-1) Cj_¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Ci1-¢ alkoxy group or groups;

(h} a pyrrolyl group in which the pyrrole ring may be substituted

20 with a C;¢ alkyl group or groups; or
(1) an imidazolyl group in which the imidazole ring may be
substituted with a Ci_4 alkyl group or groups; an optical iscomer
thereof; or a salt thereof.

5. A compound according to any one of Ttems 1 to 3,

25 wherein, in Formula (1), R2 is (a) a phenyl group in which the
phenyl ring may be substituted with one or more members selected
from the group consisting of (a-1) hydroxy groups, (a-2} halogen
atoms, (a-3) unsubstituted or halogen-substituted Ci-g alkyl
groups, (a-4) unsubstituted or halogen-substituted Ci-s alkoxy

30 groups, (a-5) Ci_¢ alkoxy-Ci_g alkoxy groups, (a-6) amino-C;_g
alkoxy groups which may be substituted with a Ci-6 2alkyl group or
groups, (a-7) methylenedioxy groups, (a-8) carboxyl groups, (a-9)
phenoxy groups, (a-10) Ci_¢ alkoxycarbonyl groups, (a-11) Cig
alkanoyloxy groups, (a-12) Cig alkanoyl groups, (a-13) cyano

35 groups, (a-14) nitro groups, (a-15) Ci-¢ alkylcarbamoyl groups,




s, (a-4) unsubstituted or hal ogen-substituted C1_6 al koxy 30 groups,
?;Ogl)o C1(6 al) koxy-Cl_6 al koxy groups, (a-6) amno-Cl_6 alkoxy groups which
may be substituted with a C1_6 alkyl group or groups, (a-7) nethyl enedi oxy
groups, (a-8) carboxyl groups, (a-9) phenoxy groups, (a-10) Cl_6
al koxycar bonyl groups, (a-11) C1_6 al kar?oyl oxy groups, (a-12) Cl1_6

= -14). nitro groups, (a-15) Cl1_6
2: t;lngélr bgﬁﬁ%&r%ﬂﬁi@gyg‘? Ega- %)O%%?S#ﬁ %—lﬂ(fjorﬁf{m&r%ﬁ% S (“ﬁﬂﬁ) T3k groups
whi ch may [seossdbeted wtieth wi CheaaOly B galokpl ogr @iugy, geoups,c(a-18) Cl_6

i y -19) C1,6 alkylthio groups, (a-20) phenyl groups,
?lak 22? yL?T&?%FﬁW%@?’%&&@%r@% 2) Fritda atoy PLEYV BHipe 9raups) $at4q)arbepyl

roups, (ag24)papr phallinpygeoupsl dr@nds) pyraol idiakor 9r QRS ms( 3126) )
gi pePaz\j3 gyl&gﬁbgfﬁiﬁ ougs \fvhi ch n]n?l':(l)yr %g isubstl tuted lefh a C _%dgflki/ ou
group of groupss C4P57) (PRetry m ELob1Re KB8HPgr 0lps25 Y @yrropyridy ng Sp
in which theopyt] dineai @gpé'?éfzi.t}%/l%‘é%tvhﬁfl‘tf&uﬁowﬂ‘i&ﬁ IQ% r nore crr:g 6er
sel ected frogﬂhe group consisting of (tc-1) hydroxy groups, (c-2) _

al kyl gr ouf8PStEEEeCY i60af Koxy 2lidugseupcon)gipheny| atd_6a-ed KoxyegyDups,
and (c-5) €] 6a1rbkpxpucRpRonyl groups; or (g) a thiazolyl group in which
the thiazole ring may be 15 substituted with one or nore menbers sel ected
fromthe grBup? m%t PRgUBf LI gdhll_)chﬁ:ilge Lightél;dllngr @mn@,rrg?ndboeg gurgﬁﬁmpsﬁéd' .

whi,¢ t t al_kox . gr

g:)??g:ﬁo i sg%r{g}rln?ﬁee?%o??p%rﬂﬂ%%sa t\glte%g?g% Fm K Soﬁﬁ%ﬂfﬁdp%&c?%&lpﬂgoﬁ o any
one of Itefs 1) thydBoxg0gunhepsi nic-2n Eprmaliay( BrouPsl S (£43) -QQ Brwherein B

i thyl ene .group or a trimethylene group; (ii)
I—?:OaBg?t\r/]\% ?gﬁs’%;(%lug’)asl\q/?r%%)i/déﬁg%%ﬁp?rwgq') e ErfL Bi-wherein Bis a

oyl 07 oup, N GLBYL 0" g or AL ort bl yi 25 9roup And ED 15 & nethyl ene
group or aﬁ&et ;/ﬁhggﬁlegg?’gu S VY }gﬁ-tq?&etrhéiaﬁo Fa et kel ene group, a
tri metly| emebgridugedr with one or more members selected from the group
consisting of (g-1) C;_g alkyl groups, and (g-2) phenyl groups
which may be substituted with a Ci-¢ alkoxy group or groups; an
optical isomer thereof; or a salt thereof.
6. A compound according to any one of ITtems 1 to 5,
20  wherein, in Formula (1), A is (1) —CO-B- wherein B is a methylene
group, an ethylene group or a trimethylene group; (ii) ~CO-Ba-
wherein Ba is a vinylidene group; (iii) -CH (OH) -B~ wherein B is a
methylene group or an ethylene group; (iv) =-COCH (COOR3)-Bb-
wherein R3 is a methyl group, an ethyl group or a tert-butyl
25 group and Bb is a methylene group or an ethylene group; or
(v} -Bc— wherein Bc is an ethylene group, a trimethylene group or
a tetramethylene group; an optical isomer thereof; or a salt
thereof.
7. A compound according to any one of Items 1 to 5,
30  wherein, in Formula (1), A is (i) -CO-B- wherein B is an ethylene
group; (iii) -CH(OH)-B- wherein B is an ethylene group;
(iv) -COCH(COOR3)-Bb- wherein R3 is a methyl group and Bb is a
methylene group; or (v) -Bc- wherein Be is a trimethylene group;
an optical isomer thereof; or a salt thereof.

35 8. A compound according to Item 1, wherein, in Formula




a tetramet hyl ene group; an optical isomer thereof; or a salt thereof. 7. A
conpound according to any one of Itens 1 to 5, 30 wherein, in Fornula (1),
Ais (i) -COB- wherein Bis an ethylene group; (iii) -CH(OH-B- wherein B
is an ethylene group; (iv) -COCH(COOR3)-Bb- wherein R3 is a nethyl group
and Bb is a nethylene group; or (v) -Bc=®Wherein Bc is a trinet hyl ene

group; an tigal .LsS r, thereof; . or a salt thereof. 35 8. A conpound
accor di ng tgﬂl’tﬁ i% %hng’rzieidlr%, Eil‘r? %E%@‘e—@; PIYUPRL is a 3,4-di-Cl1_6

al koxyphenyl group; R2 iis (a) a mphewl gesesipid whhchnd '}ﬁlé?ﬂﬂnilinéirﬂ% may
be substityted wth one, or. mor e menbers sel ected fromthe group conslsting
of (a-1) hydroxy grolped &l Pnfapbduir afi6ReeT§ sseect ednEudst thaitgdupr

hal ogen- substistiutedg Gt 6(=al1kyhygr dds4) syhgt Lyt ~

hal ogen-substiuga")ut ed C1 6 al koxy g%bﬁgqsr, 3- 5)(aL%1_6 té):gtl?gﬁg%‘%'e (aal k33xy

groups, > ( a-BF "Rt AbYEaT @rabPRéRYHT Biss ibitet Crraya Beyls alsstipt ut es-44i th- a

Cl 6 al kyl . faud) di _8 |
oo o gt i) TSI SIS G
Cl_6 al kandytorykogydhps, 2 lex2pr0aps, alkenownnigeelips ,a (=3 ) re¥p8 aaups,
(a-14) ni g Béogﬁﬁétﬁ§¢%§gw£§Hﬁa%!E%Eﬁ%§9a$§%hﬁg§9§g%hgéa'16)

am nosul fonyl groups, ( am no groups-wh bst3tlted with a
Cl_6 al kyl "§itbipeprdigrougsoupa- 18)-801 cBribbxal kanoykani( 809 griisxy( a- 19)

(a22) 00 Gl ChPa S B B e BT S o Y S b sy

_\% puEs, (agZS)lpﬁyr??ﬂit?di ayls a@kmctfm driaatk@'é) pi-PET)azhBNbCeFAY | (?J—@gg)s

' I C m ut e - rou or roups, an a-

phenyl - gop@fg ‘i‘%i“o‘)xsy 3?‘%%%@;8%@)3@3/3&%89%03@# g&f@ﬂ@%rwﬁgﬁﬁk he pyri di ne
ring. may bwisobstfdmytledrowps h @nRE.70r aRDRE r gh$eh efted romthe group

consi sting_of c-1). h oxy.groups,. (c-2) ClL 6 al kyl groups, (c-3) C1 6
al koxy grSHB§F£1i%JE-€)5 Wéﬁén?lgle&_%l]%lkSI%?u@r%r%EOU@ﬁd (e=5) Cv-6

15 alkanoylamino groups, (a-19) Ci-¢ alkylthio groups, (a-20)} phenyl
groups, (a-21) pyrazeclyl groups, (a-22) imidazolyl groups, (a-23)
triazolyl groups, {(a-24) morpholino groups, (a-25) pyrrolidinyl
groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a C;¢ alkyl group or groups, and (a-27) phenyl-

20 Ci_g alkoxy groups;

(c) a pyridyl group in which the pyridine ring may be substituted
with one or more members selected from the group consisting of
{c-1) hydroxy groups, (c-2) Ci_g alkyl groups, (c-3) Ci¢ alkoxy
groups, (c-4) phenyl-Cj_¢ alkoxy groeups, and (c-5) Cj_4

25 alkoxycarbonyl groups;

(d) a furyl group in which the furan ring may be substituted with
a Ci-¢ alkyl group or groups;

(e) a thienyl group in which the thiophene ring may be
substituted with one or more members selected from the group

30 consisting of (e-1) halogen atoms, (e-2) Ci.¢ alkyl groups, and
(e-3) Ci-¢ alkoxy groups;

(g) a thiazolyl group in which the thiazole ring may be
substituted with one or more members selected from the group
consisting of (g-1) Cj_¢ alkyl groups, and (g-2) phenyl groups

35 which may be substituted with a Ci-¢ alkoxy group or groups;




25 al koxycar bonyl groups; (d) a furyl group in which the furan ring may be
substituted with a Cl1_6 al kyl group or groups; (e) a thienyl group in
whi ch the thiophene ring may be substituted with one or nore nenbers
selected fromthe group 30 consisting of (e-1) halogen atons, (e-2) Cl1_6

al kyl groups, and (e-3) Ci 6 alkoxy grougs; (g) a thiazolyl group in which
one or nore nenbers sel ected

the thiazol i bstltu h

fromthe gr ?&{) élg)o};r%%l oL%p %ﬂ %Iwroéfeoﬁb%g TRYd beg s s bharydd

groups 35 mhlUmcn&yoher&m@st&hﬁh@dymngfbdng1 6 al koxy group or groups; -10-

(h) a pyrrogy a%{QHﬁ ihi t he yrrole ring may be substituted w th one
nore Cl_6 alkyl 9868 ({5 %n 1 W}ah%}bltﬁe @F‘éé@zqﬂfﬁ whinghmefiebé nmi dazol e

r| ng may besulmrbfﬂuttedtﬁﬂt}\i\/lé éa6 @M?l%wﬁp g{lg%r?g% SProups; and 5 Ais (i)

- CO B- gnerein Bis a‘%deflne above wherein Ba is as defined
above; (iii) -CH(OH)-B-*SaHérerfPE §"h§§eé@fi3n7e%i cboieéined oove;

OCH( COTRa)Bb—cohanediio Rn and: B, a1 asdelned, ahue: gl (y)_ g Be-

wherein Bc iis as defined above; an optical |soner
thereof . 10"STeANCEnbBURY deddordi Aot | et 1(;0«1\@&@)33 -Bp- Feierd i g51), R

is a 3,4-diaCEl 6 akkoxynhanyl.q9 Y roup in which the
phenyl ring may be substi tﬁltegdggmgf% (?%e gﬂ( m)BrC %E‘ éjr% I*Ec B&d Ief bmed he
group const¥tvienganfopicyl h)%dmexytlgfmmrfs ofaa23ahaliegencat ons, (a-3) 15

unsubstptuted or hal gge it ted C | kyl oups, (a-4)

unsubstituted or hal oge% 2&%2(% feq° I%gatt g‘gﬂou re(leilrS)mCEOEmula

al koxy-C1 dlélfkaﬂéylﬁgra)ubs}l d@ateﬁ)6 ammqf;ﬁbnma!;k@@/ groups which may be
roups, (a-7) nethyl enedi oxy groups,

‘'substi tut ed W|thaC g %%59
(a-8) carboxyl gr oups %/ ShERSRY L 28t Yo ips Whish 1d)e ctiesval k@ugcaar}bonyl
groups, (abel Ful@itﬁtlaiéchmxzhomye @ GPS, méAbd) sgh.e@tébk?]ﬁ@%’ }ngg

car

a-13) cya 14 ro groups a-15) Cl_6
éroupl y %%8%EQHfhg<£? %, roxﬁggrogps,((a 29 halogen atoms {a- 3

15 unsubstituted or halogen-substituted Ci-6 alkyl groups, (a-4)
unsubstituted or halogen-substituted Ci-¢ alkoxy groups, (a-5) Ci-g
alkoxy-C;_¢ alkoxy groups, (a-6) amino-Ci_g alkoxy groups which may
be substituted with a Cj_¢ alkyl group or groups, (a-7)
methylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy

20  groups, (a-10) Ci_¢ alkoxycarbonyl groups, (a-11) Cqi_¢ alkanoyloxy
groups, (a-12) Ci4 alkanoyl groups, (a-13) cyano groups, (a-14)
nitre groups, (a-15) C;_¢ alkylcarbamoyl groups, (a-16)
aminosulfonyl groups, (a-17) amino groups which may be
substituted with a C;_¢ alkyl group or groups, (a-18) Ci-g

25 alkanoylamino groups, (a-19) Cy-¢ alkylthio groups, {(a-20) phenyl
groups, (a-21) pyrazolyl groups, (a-22) imidazolyl groups, (a-23)
triazolyl groups, (a-24) morpholine groups, (a=~25) pyrrolidinyl
groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a C;_4 alkyl group or groups, and (a-27) phenyl-

30  Cy-¢ alkoxy groups;

(c) a pyridyl group in which the pyridine ring may be substituted
with one or more members selected from the group consisting of
(c-1) hydroxy groups, (c-2) Ci_¢ alkyl groups, (c-3) Ci_g alkoxy
groups, (c-4} phenyl-Ci_g alkoxy groups, and (c-5) Cig

35  alkoxycarbonyl groups;




i | fonyl groups, (a-17) am no groups which may be substituted with a
2£]gozrkyl érogp OP grgups,)(a-18) Cl 6 25 al kanoyl am no groups, (a-19)
Cl 6 al kylthio groups, (a-20) phenyl groups, (a-21) pyrazolyl groups,
(a-22) inidazolyl groups, (a-23) trlazolyl groups, (a-24) norpholino
groups, (a-25) pyrrolidinyl groups, (a=2éy pi perazinyl carbonyl groups

bstit ut d t.h a Cl1 6 alkyl group or groups, and (a-27)
Bﬂgﬁclnay b%i é'%Fkgxye91§%d§ WAETIT RS, Vg9 §+ 109 gRash behpehst Hatteyr Wdkhe

ring may beasgb§tﬂmynegromptd1-@@@ugg nore nmenbers selected fromthe group

6
consi stin ( 1 roxy groups, (c-2) C1_6 al kyl groups, (c-3) Cl_
al koxy g?o %Blé?g%ﬁﬁﬁﬁ%)éﬂ Bh%ﬂkd%F Ghéopsenandnocmsy 181 6 35

al Koxycar b cgt o86a - (H onbdbr and 4 HenBEQUPod 1L WA graﬂe ﬁura“ (ing my
be su%s ituted with a Cl_6 al kyl group or groups; (F thie §roup in

whi ch tRe t¥GpRERRI rofhglamdy balogerbsttiomst edevi t mlO@@lmyln@f@i};ﬁm,n%ﬁs

2) C1 6
sel ected fr b h r QUp sisting of (e-1) hal ogen atons, (e- Cl 6
al kyl groupt'(sémBangl%(%J Oéy%ﬁ% g?koxy groups; (g) a thlazolyl group in which

| ect ed
the thiazol @) riﬂnéhhwyolbel gg@bBt it wiredhwichh timis o7l ot ag afes se

I
fromthe gr 6. al kyl (g-2) pheny
gr oups 1ogﬁ§¥§ﬁlgay %Zhéh té?IgQMAFFmQ ﬁ%%%ﬁ?yfﬁ?% UgieIr§Bups; (h)

a pyrronIC@n@mptun;whid@—ﬂhecpyralﬂyi rRgpERYake GUbst bhst g |n#%a§ofi

?:ﬁélnﬁ@ogghgsubs%fﬁ%%éﬁkﬁﬁfﬁuag%&g%'a§E9¥69$L§§gbk£§$ghgg grEmPst5 Ais (i)
- CO-B- wher(i na Boysrcd ytetirglhienen group, c88 p@ihlene grasp sﬁgh%%ﬁ?{%y' ene

grow (L ROB MEan ge 1 2 vemtdene grelb: (1) TEGT o

wherein R3(iy an mﬁmhyblgnogﬁomﬁﬂjﬁhHYEhgﬁﬁygﬂﬁﬁaéoﬁgrfuﬁyk%b group and Bb

Is a substituted with a Cj_4 alkyl group or groups; and

15 A is (i) -CO-B- wherein B is a methylene group, an
ethylene group or a trimethylene group; (ii) -CO-Ba- wherein Ba
is a vinylidene group; (iii) -CH(OH) ~B- wherein B is a methylene
group or an ethylene group; (iv) -COCH(COOR3)-Bb- wherein R3 is a
methyl group, an ethyl group or a tert-butyl group and Bb is a

20  methylene group or an ethylene group; or (v) -Bc- wherein Be is
an ethylene group, a trimethylene group or a tetramethylene
group; an optical isomer thereof; or a salt thereof.

10. A cempound according to Ttem 1, wherein, in Formula
{1), RL is a 3,4-di-C; ¢ alkoxyphenyl group;

25 RZ is (a) a phenyl group in which the phenyl ring may
be substituted with one or more members selected from the group
consisting of (a-1) hydroxy groups, (a-2) halogen atoms, (a-3)
unsubstituted or halogen-substituted Ci-¢ alkyl groups, (a-4)
unsubstituted or halogen-substituted Ci-¢ alkoxy groups, (a-5)

30 Ci-¢ alkory-Ci-¢ alkoxy groups, {a-6) amino-Cj.¢ alkoxy groups which
may be substituted with a Ci_g alkyl group or groups, (a-7)
nethylenedioxy groups, {(a-8) carboxyl groups, (a-9) pPhencxy
groups, (a-10) C;-g alkoxycarbonyl groups, (a-11) C;¢ alkanoyloxy
groups, (a-1Z2) Ci-g alkanoyl groups, (a-13) cyano groups, (a-14)

35 nitro groups, {(a-15) C;_g alkyicarbamoyl groups, (a-16)




t hyl ene group or an ethylene group; or (v) -Bc- wherein Bc_ls an
g?hgfeng groug, aptrinethylene group or a tetranethylene group; an optical
i soner thereof; or a salt thereof. 10. A conmpound according to IFenll,
wherein, in Fornula (1), R is a 3,4-di-Cl_6 al koxyphenyl group; 25 R2 is
(a) a phenyl group in which the phenyl riidg may be substituted with one or
nore nmenbers .sel e romthe rou$ consisting of (a-1) hydroxy groups,
(a-2) hal ogeh mé)tsblﬁr%mﬁa %f)oup&nsgﬁs%')uﬁnédl%grﬁ@p@gm@umsm bated C1_6 al kyl

tud dcor Cl_6 .al kqxy groups,
?;OEI)OSSO(?J%%}S;FE%E?&E%{ gl ng ler{gggjs}&%b%%) Ejggr)ngn Cf? é@g gbﬁy groups
whi ch  may PEEGHSENERE T ORPER éafj.l9)6 CaL«wlkgu(:gp% ;qupcgjp@l,l)r(ma 2% u@rfn gla 10)
r oyps
met hy| enedigpeyip@t OYRSH1) (%y@azﬁ@{i%)&%éllp% "(' 22 lcSWaéPgﬁg gr?&;slz) (ac23b

Cl_6 al koxycar onyI groups ano
al kanoyP g)r/ttﬁ:’t}%o 1yh- <1T-39UR§*yarﬁ@ @ﬁbupsquoaiﬂaé) grdipd)i 1028 OMPSrolGaiAFL C1_6

17
aroups. i GrUney beT AL PRl A AL, 6 Al Mg Bl oot bups. (- 18)
Cl 6 al ka@@@lsawtlm‘oecgnwpsa (:@-61‘9&@1 g&o@bk&ﬁkt@t&lﬁ OWps: | gagﬂogh%g%yl

22) i mdazol yl" groups,
tg;?gg; yl(aczo%ae%%go ?Bﬁ; i ﬁ]g gr2)ups (a-25) pyrrolidinyl groups,
iyt g pé‘""m“Wmm"wzugrw‘wﬁ‘eﬁhe”@%aﬂ%“ae“l‘%é% e as bR BT oy
glr l(;ﬁ:o %Om g %gn%é'a?é?ﬁgg Ay S6EeQ ubaT: thilteed rou wintsh seregoot nor e
menbers sel( eelﬁduicmﬁayt @go%g)upﬁ(p@qsbgl ng}gj A& Js) Egdg o>% g@qﬁ)}%g (c-2)
'Cl_6 al kyl grou - Cl 6 al koxy ~group g( 5 1 Xy
groups, and-{te g/) @I‘lé pﬁﬁkﬁ&ﬁjaqs oY g oSS, @mnd( g): &) t(]ill_@.20| yl group in

nbers
\/\hlchthe b hk&z@t 8- 0Nk 13 substituted with one or nore ne

sel ected from t}ﬁ&e grogp gg%%%élastl ng of (g-1) C1 6 al kyl groups, and (g-2)
phenyl grolps @ WHIICHOREY Beowubst whitkdtiv tihiazGle bratkmey gEOUP OF gr oups;

and 15 substituted with one or more members selected from the group
consisting of (g-1) Cj_¢ alkyl groups, and {g-2) phenyl groups
which may be substituted with a Ci-¢ alkoxy group or groups; and
A is (i) -CO-B- wherein B is an ethylene group;
(iii) -CH(OH)-B- wherein B is an ethylene group;
20 (iv) -COCH{COOR3}-Bb- wherein R3 is a methyl group and Bb is a

methylene group; or (v) -Bc- wherein Bec is a trimethylene group.

The present invention further provide the following
uses of the above thiazole compounds:

25 1i. A pharmaceutical composition comprising a compound
according to any one of Ttems 1 to 10, an optical isomer thereof,
or a salt thereof.

12. A phosphodiesterase 4 inhibitor comprising as an
active ingredient a compound according to any one of Items 1 to

30 10, an optical isomer thereof, or a salt thereof.

13. An IFN-o production inhibitor comprising as an
active ingredient a compound according to any one of Ttems 1 to
10, an optical isomer thereof, or a salt thereof.

14. An IL-4 production inhibitor comprising as an

35 active ingredient a compound according to any one of Items 1 fo




Ais (i) -COB- wherein Bis an ethylene group; (iii) -CHOH-B- wherein B
is an ethylene group; 20 (iv) -COCH(COOR3)-Bb- wherein R3 is a nethyl group
and Bb is a nethylene group; or (v) -Bc- wherein Bc is a trinethylene
group. The present invention further provide the foll ow ng uses of the
above thiazole conmpounds: 25 11. A phar maceut i cal conposition conprising a
conpound or,di f It 1 to 10, .an optical isoner thereof,
or a salt taiﬁ}(e:'rggf eggégaﬁq%ﬁ%sgghgﬁ?reesefg‘rsé)geaf?ﬁhit%lerr(?Pfconpri sing as an
active ingredient a dénpdupteanadndi by tiee@pe@ne 8feht e Jatb?ic?’o 10, an
opti cal is%awggofdo or .a.salt thereof. 13. An |IFN-a production

i nhi bi tor comprising as an Sab¥i ¥ dhgcédventnareEmpéundcaeairdl ng to any
one of |termechrtidng It ay epti calIigMar cbhepeofn Phiaasalidhengaf. 44 An
IL-4 prgductri on ighi tﬂﬁtor conprising as an 35 active ingr edient a cofpound
accordi hg 0 ﬁnﬁa B fens 1 to -13- 10, an optical isoner thereof, or a

salt thereof. 15. A peevenidieOkctherapeuld t opic__dermatitis,
conprising. as an active ingredi .en'? a conpo ngtggggo?ﬁadﬁﬁt&ganflows&lng
ltens 1 to 1B, ShFP opht iscHinigbaRing ffer eohumas @r rensalat hewreefl. ak6. A

met hod for effreating [RRkCodes mati i rising  the step of
administering to a human or non-h nﬁl%dn%%gr% (ﬁlé}%? %é)f Fegt Ve Cﬁfr&ﬁﬁf“so% &
conpound ac€or & mPtisadnysener ofhdreers drto sall0, tanrepti cal isoner thereof,

or a spht thereof. 19,17, f ompound _according to any one of Itens 1
to 10, an optical isoner Sf%??e%f ?gm ‘A Oga thotrﬁé?%otf? gafntyr ongr ebutiony &
preventiveterl herrapetticel agemerf aheatopj coder matikt t5erdds, Yse of a

or B salt Prereer® 0Pt =Bt g T ahoubHoa e ior SBe 4o R ST 20,
Use of a conpound act®dr diseg dfoaanymenediackbed®nd to any one of Ttems 1
to 10, an optical iscmer therecf, or z =alt thereof, for
15 producing a phosphodiesterase 4 inhibitor.
19. Use of a compound according to any one of Ttems 1
to 10, an optical iscmer thereof, cr a salt therecf, for
producing an IFN-o production inhibitor.
20. Use of a compound according to any one of Ttems 1
20  to 10, an optical isomer thereof, or a salt thereof, for

producing an IL-4 production inhibitor.

BEST MODE FOR CARRYING OUT THE INVENTTION

The present invention is described below in further
25 detail.

{I) Compound represented by Formula (1)

In Formula (1), Rl represents a di-Cy¢ alkoxyphenyl
group, 1i.e., a phenyl group substituted with two Ci-¢ straight-
or branched-chain alkoxy groups. Specific examples include 2, 3~

30  dimethoxyphenyl, 2,4-dimethoxyphenyl, 2, 5-dimethoxyphenyl, 2,6-
dimethoxyphenyl, 3, 4-dimethoxyphenyl, 3, 5~dimethoxyphenyl, 2,3-
diethoxyphenyl, 2,4-diethoxyphenyl, 2, 5-diethoxyphenyl, 2,6-
diethoxyphenyl, 3,4-diethoxyphenyl, 3, 5-diethoxyphenyl, 2,3-
dipropoxyphenyl, 2,4-dipropoxyphenyl, 2, 5-dipropoxyphenyl, 2, 6-

35 diprecpoxyphenyl, 3, 4-dipropoxyphenyl, 3, 5-dipropoxyphenyl, 2,3-




to 10, an optical isonmer thereof, or a salt thereof, for producing an
| FN-a production inhibitor. 20. Use of a conmpound according to any one of
I[tems 1 20 to 10, an optical isoner thereof, or a salt thereof, for
produci ng an IL-4 production inhibitor. BEST MODE FOR CARRYI NG OQUT THE
| N\VENTI ON The present invention is descrilfed below in further 25 detail.
(I') Conpoung; 1 Formula. (1) In Formula (1), Rl represents a
di-Cl1 6 al ko&y%ﬁ;erﬁ’?@%ﬂ%&% %gu ,dlé“g’ XYgRBUpL substi tuted with two Cl 6
strai ght - ofiimcamcpedyphaiyl alk oxyi gEQuRpoxSpachyi ¢ £xanpl es include 2,3 30
di met hoxyphgijld J:2p4-di rretyﬂgx pEen |, 2,5-di met hoxyphenyl, 2,6-
di met hoxyphenyi P 3Pa%gr et xép éﬁgjr?o%‘f%)-oéﬁ’ﬁﬁ?%%ypﬂ’rényllll,ouﬁg)&rphenyl,
di et hoxyphehwd-diPpdodietidiony pheByl; bids S dhehhoxyphenyl - -
di et hoxyphenyl " 3, 4-di et hoxyphenyl , 3, 5-3@1 et okyp’%%b}lt%{g@henyl’ 3,4
di pr opoxXypH OXFPRERY by ook PpRBRYRYPIES1di Br dpdkyestienybhe@y B, 35 4-
di pr opoxy phemntodyAn&hPr opoxyaheoyl - i pr opoxyiphenyl , 2, 3 -153-
di i sopropoxyphenyl ?ﬁZ, Sdii soprp%oxy%ﬁ@r?%fl?iz %’-é)dflyj‘lps%ﬁ%ég%&%ﬂen pa-
2, 6-di i sopr BRERYFNY13, 4. Sdilieprappepheny? , 3-3ihettyl sSpsiepoxy phenyl
2, 3-di but oxiphenyhxpeftsdi Buto vl 5-di but oxyphenyl

di but ox phegﬁlfy%, 4I® 'd?t’)été%@p er%?(ly?%%?%f’di%ﬁé&g‘ﬁﬁéﬁ%ﬁfphe”ﬂr
di pent %rigé ?Wl%lphegl@enﬁo&mh@w Loxgofedl pentoxyenend . g1 in
I pent exypheny . 4-__di.pent oxyphenyl., 3, 5-di pentoxyphenyl,
di hexy! oxypﬁgngl]f), %2‘3 Efeéugﬁ%égif o£ piehyr$1-g, slnebgnkyprriyl more
, 6- di hexylpoeypheniy a 3 44ddi-0exyh Drysphernl i Srogdi @@l%lylegéé(%'lg and the
i ke. Rl ig)r%g E%I%Iaaiqu LS 1p@rﬂeferabl a 3,4-di-Cl_6 al koxyphenyl group,
more prefé&rably a3,%4-di &T TREFHHENGTOY SUpa dnd-dbpdeixarhynyl
pr ef er abl y gao8p4- di met hoxyphenyl group or a 3, 4-di et hoxyphenyl group. In
Formula (1), R2 represents (a phenyl group, (b) a 15 naphthyl group,
(c) a pyridyl group,??d oﬁ“‘f%%ﬁ}gr%%p’fel(ré)seé}ts (a) a phenyl group, (b) a

L5 maphthyl group, (c) a pyridyl group, (d) a furyl group, (e) a

2, 6-
2, 3-
2, 6-
2, 3-
2, 6-
1ike

thienyl group, {(f) an isoxazolyl group, (g) a thiazolyl group,
(h) a pyrrolyl group, (i) an imidazolyl group, (j) a tetrazolyl
group, (k) a pyrazinyl group, (1) a thienothienyl group, (m) a
benzothienyl group, (n) an indolyl group, (o) a benzimidazolyl
20  group, (p) an imidazolyl group, (qg) a quinolyl group, (r) a 3,4-
dihydrocarbostyryl group, (s) a quinoxalinyl group, or (t) a 1,3-
benzodioxolyl group.
When R2 is (a) a phenyl group, the phenyl ring of the
phenyl group may be substituted with one or mnore members selected
25 from the group consisting of (a-1} hydroxy groups, (a-2) halogen
atoms, (a-3) unsubstituted or halogen-unsubstituted Cig alkyl
groups, (a—-4) unsubstituted or halogen-substituted C;_¢ alkoxy
groups, (a-5) C;_¢ alkoxy-Cig alkoxy groups, (a-6) amino-Cp_g
alkoxy groups which may be substituted with a Ci-¢ alkyl group or
30 groups, (a-7) methylenedioxy groups, (a-8) carboxyl groups, (a-9)
phenoxy groups, (a-10) Ci_g alkoxycarbonyl groups, (a-11) Ci-g
alkanoyloxy groups, (a-12) Ci-s alkanoyl groups, (a-13) cyano
groups, (a-14) nitro groups, (a-15) Ci.¢ alkylcarbamoyl groups;
(a=16) aminosulfonyl groups, {a-17) amino groups which may be

35 substituted with a C;_¢ alkyl group or groups, (a-18) Ci-g




. . . h a
thienyl group, (f) an isoxazolyl group, (g) a thiazolyl group, (
pyrrorylggrogp, (i) an imdazolyl group, (j) a tetrazolyl group, (k) a
pyrazi nyl group, (1) a thienothienyl group, (m a benzothienyl group, (n)
an indolyl group, (0) a benzimdazolyl 20 group, (p) an imdazolyl group,

4 di hydroéarbostyryl group, (s) a
(q) a quinolyl group, (r) a 3, i hy yg?ou hen T2 s (a) a

nzodloxol
gﬁlezgralglrgﬁp,k%t”%g@p Je%% HE?S ? ﬁ@ Ry Y F%i-fb Frye $abad) taieedlw t h
one or nnreﬁnmmber$askﬂeq@ed202§1fgﬁﬁkghe gn@yp;ﬁﬁﬁ@hggy@ggB;&QQbi%l?g?roxy

2 ogen ato unsubstituted or hal 0genh-u
?:rlogp; k;(/? r)lra&ﬁba %O%Srurﬂéug%%ﬂ%%@lémh%@w si@bgﬁi tmze@l@ﬁlﬁyal koxy

| koxy
roups, (a-dipuft, 6ad k@@%ﬂ;:@;:@f&%ﬁé%@ﬁ;; ( % 6,8
grougs ﬁﬁugﬁkhg; be substituted with %ﬁ roup or groups, (a-7)

t hyl enedio%y gk BtRss, Wita- 8) Coar byl qyaggpsr @Epdps um&aoﬁy g@oups (a- 10)
gﬁ 6 aIkoxx@@@EQﬂuﬁagr RS égoﬁﬁ) gﬁg_ggmg%g d%§¥égrou Jfg%f%) C§166

I ups, cyano groups
2: tslnggr bgﬁ%ﬂﬁ Ly ouﬁﬁd ma(i/ab%) ftalmm@s@lléonyltcgrmupad paeﬂaﬁabaljﬂ (mgt%;@ugi A
b t th.a_ Cl |k r roups,
Y novl o bt ed 3 1%)3 ol %@acﬁk >C3trﬁgB ifaneoyingh

-15- al kanoyl am no groups, (a
g}oupg ?giﬁﬁ)pﬁ&¥é§o@¥bugrmmp§xa@a&%?)tun&@aiﬂﬁwbnlr@ﬂﬂﬁxﬁi%@%%Ers

triazofyl ( 4 hollno r a-25) pyrrolidinyl groups,
and (ai%G)g%?%@?ﬁ%H%&ﬁbgpﬁo%y?ﬂﬁf%ﬁfg gﬁﬁ%ﬁﬁaa Bé gy@%ﬂ%ﬁl%ﬁ@@éé ml@?ie
C1_6 al kyl Cgreompkypl qgroomps. (Yhen &2, 'aSikéxyS@P@&pé Uta%@ pheny r) n%IQc

nunber of EP§§|tqﬁpts | not 2I|g1tqg§)an% : P be, %T ;gg rﬁﬁamEMben o
and prefera vgs mhgﬁmRﬁ i $5(2)S WP Brioiiyl greupy | tgd

t he pyrldybfg$ubﬂtunm¢nbe sybﬁﬁquh@deMﬂtithM%yobeangkI%QQ%%%§6 al§§‘f0

fromthe grLoyp_consi of (c-1) hydroxy groups
groups, (c- %? é% g dﬁ and (c-4) phenyl - 6 al koxy groups.

Wen R is a substltwﬁ@m;pyﬁgdya gaQH&WltG?OQH”Q9kai@&aﬁ“@fﬁ&%ﬂgnks i s not

be, for exanpl e,
limted, agur§Tigroup may be gg%stltuted with a Ci-¢ alkyl group or groups.

When R2 is a substituted furyl group, the number of substituents
is not limited, and may be, for example, 1 to 3, and preferably 1
or 2.

20 When R2 is (e) a thienyl group, the thiophene ring of
the thienyl group may be substituted with one or more members
selected from the group consisting of (e-1) halogen atoms, (e-2)
Ci-¢ alkyl groups, and (e-3) Ci_¢ alkoxy groups. When R2 is a
substituted thienyl group, the number of substituents is not

25 limited, and may be, for example, 1 to 3, and preferably 1 or 2.

When R2 is (f) an isooxazolyl group, the isooxazolyl
ring of the isooxazolyl group may be substituted with a Ci1-s alkyl
group or groups. When R2 is a substituted iscoxazolyl group, the
number of substituents is not limited, and may be, for example, 1

30 or 2.

When R2 is (g) a thiazolyl group, the thiazole ring of
the thiazolyl group may be substituted with one Oor more members
selected from the group consisting of (g-1) Ci4 alkyl groups and
(g-2) phenyl groups which may be substituted with a Ci-g alkoxy

35 group or groups. When R? is a substituted thiazolyl group, the




and preferably 1 to 3. 15 Wien R2 is (d) a furyl group, the furan ring of
the furyl group nay be substituted with a C1_6 al kyl group or groups.

When R2 is a substituted furyl group, the nunber of substituents is not
limted, and nay be, for exanple, 1 to 3, and preferably 1 or 2. 20 Wen
R2 is (e) a thienyl group, the thiophenélfing of the thienyl group may be
substitute 1 e _nmenbers el ected fromthe group consisting of
(e-1) hal ogg}gﬁgaét}o%s&%%?g?{ueef%lﬁl RS g/ aMd R Bp, Ccios erkde, 1

groups. WietPR2 is a substituted thienyl group, the number of substituents
le, 1 to 3, and preferably 1 or 2.

is not 25 limted, aq@§pa§ bee &ﬁr exa

When R2 is (f) an i so0XAzbFyte gftuf, PYRECT ¥bokessl yEhe rpyiradfe trheg of

i sooxazol yltigy euprobyl ber sihist it egl Mt |_kyd roup or groups.
When R2.is a substi uted(?ggoxgzolyL gréUS?egﬁgﬁuﬁﬁh%gﬁs%%gggb%??ghéﬂ&s i's
not |inm'ted ARG - mdl ' Pe R4t bF 2 aarhsitd tuted 3oy moly] Whenp RXHes nfighbed of
thiazolyl gnospittbetd hi-azeke) fingpof h i azolyl grou y be
substituted with one or nore members a§§|@8?2§§fﬁgﬁiﬁﬁgm@$%3§-&6h§psepﬁg of
(g-1) Cl_62REgragtdupsmand (g-2) phenyl groups which may be substituted

with a Cl_6 al koxy 3gn@forp ; roups, When IS a substituted thiazolyl
group, the -16- nunber of sd%gﬁgfugﬁt%m¥%?%ﬁ%¥ | PRftRd, “Bhd hEgzake Fiag

exanmpl e, 1°%t 6he. indecRZ1i gr¢ly) meypyer eligbt Do, Wi he ﬁ’y¢1ﬁg|£1{3}1ngrgﬁp t he
pyrrolyy gieu be jtuted with.a Cl 6 al kyl group or 5-groups.
Wien R2 is a gﬁbs ?tupgggg%%ﬁglélsm$% ?H?%Elﬁﬁﬁﬁé?léh€§Eﬁ§titﬂénu§ﬁe§ not
linited, anrd meysbiueds éxanpl dindted, danangy peef esably,dor 2. Wen R2

be Subst 1t AT T3 LRIyl oroup. 50, or groups. Wien 2 13 &>
substituted i m dazol yhegrRups tbe Ausderitiasybst idugptsif,g not linited,
and may bebeﬁ%ﬁmfagnygeri%gté%'%he benzimidazolyl group may b bsti

Yy De substituted

15  with a C;¢ alkyl group or groups. When R2 is a substituted
benzimidazolyl group, the number of substituents is not limited,
and may he, for example, 1 to 5, and preferably 1 to 3.

When RZ is (n) an indolyl group, the indole ring of the
indolyl group may be substituted with a Ci-6 alkyl group or groups.

20 When R2 is a substituted indolyl group, the number of
substituents is not limited, and may be, for eiémple, 1 to 6, and
preferably 1 to 3.

When R2 is (r} a 1,2,3,4—tetrahydroquinolyl group, the
1,2,3,4-tetrahydroquinoline ring of the 1,2,3,4-

25 tetrahydroquinolyl group may be substituted with an oxo group or
groups. When R2 is an oxo-substituted 1,2,3,4—tetrahydroquinolyl
group, the number of oxo groups is not limited, and may be, for
example, 1 to 3, and preferably 1 or 2.

The terms used in the description of the groups

30 represented by R2 in Formula (1} are defined as follows.

Halogen atoms include fluorine atoms, chlorine atoms,
bromine atoms, iodine atoms and the like.

Ci-s alkyl groups are straight- or branched-chain alkyl
groups with 1 to 6 carbon atoms. Examples include methyl, ethyl,

35 n-propyl, isopropyl, n-putyl, isobutyl, tert-butyl, sec-butyl, n-




and preferably 1 or 2. Wien R2 is (0) a benzim dazolyl group, the

benzi m dazol e ring of the benzi m dazolyl group may be substituted 15 with
a CL 6 alkyl group or groups. Wien R2 is a substituted benzi m dazol yl
group, the nunber of substituents is not limted, and may be, for exanple,
1to5, and preferably 1 to 3. Wen R2 757tn) an indolyl group, the indole

ring of the _indolyl group nay be substituted with a Cl-6 al kyl group or
groups. heh ﬁ%qggr’%y&b@f]ﬁ}fﬁlﬁ!d 1PREBY Y gragshylpenfitivh et cof

substituents is not bhpibed ard BRYLPE QL to nd
preferably 1 to 3. Wen R2 is (r) a 1, ,g3,%%@??%%doéiﬁfﬁnc‘?ﬁﬁ/{ﬁg?%% S the
1,2, 3, 4- t eBFENFHF DI GToPENBT Rihfhichehe allyi3 gropsst et tlahly drogucasbyt gr oup
may be substihyt £6 ik ean 9. u e i,s.an .
0x0-substituted 1.2, 3, 4-tetr ahy’droglc;t%iu%l ?/?Eﬁg%:ﬁblﬁgt %I;Rszntulr%letre%o?”y%ol gr oups
i s not PinitPed, hakparaptpes. f dxampkeaspire;lutlet neBhyBnadtpyef enaptapyd or 2.
The terns yggd -ih it he i pid t roups 30 represented by R2 in
Formul a (1) a?g oFi Eleggggi‘fgﬁogﬁv?\lét%’ A %%ebﬁl%g Onﬁe?r@ﬁh@e fr86FFRE at ons,
chl ori ne ateaBenrloninnéeaybivsl sdhedivile atmonzhapenthe, | f kerdmbeByal Kyl groups

are strai ght 1,98, ¢ hed-chai n _al k ﬁ grqups with 1 to 6 carbon atons.
Exanpl es incFudéar mé%'?ﬁ Il,’ %flh %Oro%)é Ybr dpyiCr oMb Y bpyiichopargthvisobut yi |
np _ y .
tert-butyl treeeidumelthyn, - bremqentyll, aebpefdydshyl-, Nexrhi ot SPNEMmethyi,
3- met hyd pe té’lz-tet'ff' Unsupstituted or hal ogen-substituted C1_6 al kyl gr oups
are straight= or b AREhBTE iz rPe&FR%Lu% tpy i £nclilerpdhydrbdn3, t ons as
defined abbwefler-cguohya)l Nyépt@rﬂlu@iro?b@}ll,t eBda M d ok 8¢ hak ogen
at ons. Exarrlgjr es incl Tde met hyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, TerEBEY, rséa%ﬁmw@' enPybromargsment y#, 4nd hexyl ludrebhexy) ,
3- et hyl peafy/4, ¥, 3upeniet N ropudi i upramei iyl i rifluoromet byl , ,_
chl or onet h%%%,’ di chl or onet hg/l , . trichloronethyl y br ononet %@I 9 di%rom)met hyl ,
di chl or of | QﬁﬁQPﬁyP; 5,5,5-triflucropentyl, 5-chloropentyl, 6,6, 6-
15 trifluorohexyl, 6-chlorchexyl, etc.
Ci-¢ alkeoxy groups are groups composed of a Cy.¢ alkyl

group as defined above and oxygen. Examples include methoxy,

ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,

sec-butoxy, n-pentoxy, neopentoxy, n-hexyloxy, isohexyloxy, 3-

20  methylpentoxy, etc.
Unsubstituted or halogen-substituted Ci-s alkoxy groups

are C;g alkoxy groups as defined above, or such alkoxy groups

substituted with 1 to 7 halogen atoms. Examples include methoxy,

ethoxy, n-propoxy, isopropoxy, n-butoxy, iscbutoxy, tert-butoxy,

25 sec-butoxy, n-pentoxy, neopentoxy, n-hexyloxy, isohexyloxy, 3-
methylpentoxy, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
chloromethoxy, dichloromethoxy, trichloromethoxy, bromomethoxy,
dibromomethoxy, dichlorofluoromethoxy, 2,2,2-trifluocroethoxy,
pentafluoroethoxy, 2-chloroethoxy, 3,3, 3~trifluoropropoxy,

30 heptafluoropropoxy, heptafluoroisopropoxy, 3-chloropropoxy, 2-
chloropropoxy, 3-bromopropoxy, 4,4,4-trifluorobutoxy, 4,4,4,3,3-
pentafluorcbutoxy, 4-chlorobutoxy, 4-bromobutoxy, 2-chlorobutoxy,

3,5, 5-trifluoropentoxy, 5-chloropentoxy, 6,6, 6-trifluorohexyloxy,
6-chlorohexyloxy, etc.

35 Ci-s alkoxy-C;.¢ alkoxy groups are Ci1-6 alkoxy groups




10 2,2,2-trifluoroethyl, pentafluoroethyl, 2-chloroethyl, 3,3, 3-
trifluoropropyl, heptafl uoropropyl, heptafluoroisopropyl, 3- chioropropyl,
2-chl oropropyl, 3-bronopropyl, 4,4,4-trifluorobutyl,

4,4, 4, 3, 3-pent af | uorobutyl, 4-chlorobutyl, 4-bronmobutyl, 2- chlorobutyl,
5,5,5-trifluoropentyl, 5-chloropentyl, 61676 15 trifluorohexyl,

6- chl or ohexyhhs 8kt glw |k gr.oups, are roups conposed of a Cl1_6 al kyl
group as defined above gﬁg o%%égn&LEx%h%?%% FﬁEPﬁd%Sggﬂﬁﬁﬁﬁ abeyhoxy,

n- pr opoxy, ﬁiwlﬁﬁoxyclmdebmeahpxymsﬂmﬁy)xy—mta@mx}tggm, 3sec- but oxy,

n- pent oxy, x |sohex e} 3- 20 nethylpentoxy, etc.
Unsubsti t ut g o?ﬂﬁgﬁ% éﬁ'suﬁ%?g?%¥%RFQ§F'6 @KXﬂﬁﬂH9§yfaﬁe Cl_6 al koxy
groups as cﬂﬁhhmadhabphmxy(Mét&dﬁpmé&ﬂﬁwgy nggH§X tg_g{hgﬂ&l% to 7
hal ogengat ojrs | ude net hoxy ethoxy f OpOXY, |sopr§§0xy,

les in
n- but ox?, |s§b 5%9@03%?% %utlﬁ%ro%‘y%@%ﬁt o&%‘/rtW@ﬂyma‘yhoxyeoaentexy,

n- hexyloxykmnﬁﬁ&exyhﬂx,, aet byhRent 0 0 di f | uor,onet hoxy,
trlfluoronetr}%XéF % f(y)rone%thoxck?&dlch?%}sg 3§yaﬁ%gléﬁ?% &§§Yr

bronnnethof& FWGQ?Yrdﬂﬁhlorofluoronethoxy,
2,2,2-trifluoroethoxyy; Q e .chl or oet hox

3,3, 3- trlfluoroproonyln30 tg§;§ b p&é& r%ﬁ%?a??dﬁﬁﬁﬁé&ﬁF%ﬁdﬁﬁh

3- chloroprépgxw ap Y%hﬁ@ﬁ@pp@pgxqupﬁfhmoampnoauxyqr@méuﬁst{ﬂﬁhﬂgﬁpQHgoxy,

4,4, 4, 8 3- apepkafi, ghl ar obut oxy, _4- br omobut oxy,
2- chlorobuﬁoxy,? (Hﬂﬁﬁb# ubfopeﬁ?éﬁg Lo HIdenthRyn alkoxy group

6,6, 6-trifFOEr Sheryiladxy, t062dh1@nﬂQOyb@&upseﬁﬁzkﬁ5s§%s@z@hﬁ9%%nc%ﬁé al koxy
ituted.wth 1 to 0X

groups are Q%LQ ar sub
groups as geflné%l gov %hd%uﬁﬁﬁﬁ5%§ﬁé¥%b¥§ 12¢ﬁ®$hoxyethoxy,
3- nethoxyéméﬁmm@thoxymeﬂh@myﬁmﬂﬁhowy,51n&ﬁiﬁ@@ﬁﬁ@&yoxy,aégndgyb 8§ hexyl oxy,

et hoxynet h [0) e thoxy t hoxy, 5 et hoxypr opo
2- |sopropo§§%?ﬁ%§§%g?e¥t g ﬁﬁé%y Z?WHN@@FXY%9¥bMy9étﬁbmythyl—Z—

3. (teﬁﬁibu@qugqnhqmgxy2~ﬁetﬁﬁﬂ4}4amﬁﬁ5yﬁ$ﬁﬁﬁﬂ O hy farkd ﬁ%ﬂétﬁgk9§y2PUtoxy’

etc. ethylamincethoxy, Z-propylaminoethoxy, 3—1sopropylaminopropoxy,
4-isopropylaminobutoxy, 4-butylaminobutoxy, 4-tert-
butylaminobutoxy, 5—pentylaminopentyloxy, 6—hexylaminohexyloxy,
dimethylaminomethoxy, 2-diethylaminoethoxy, 2~dimethylaminoethoxy,

20 (N—ethyl—N—propylamino)methoxyy 2—(N—methyl—NMhexylamino)ethoxy,
etc.

Ci-¢ alkoxycarbonyl groups include, for example,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
1sopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl,

25 pentyloxycarbonyl, hexyloxycarbonyl, and other Ci1-5 straight- or
branched-chain alkoxycarbonyl groups.

Ci-¢ alkanoyloxy groups include, for example, formyloxy,
acetyloxy, propionyloxy, butyryloxy, isobutyryloxy, pentanoyloxy,
tert-butylcarbonyloxy, hexanoyloxy, and other Ci-¢ straight- or

30  branched-chain alkanoyloxy groups.

Ci-¢ alkanoyl groups include, for example, formyl,
acetyl, propionyl, butyryl, isobutyryl, pentanoyl, tert-
butylcarbonyl, hexanoyl, and other Ci-¢ straight- or branched-

chain alkancyl groups.

35 Ci-6 alkylcarbamoyl groups include, for example,




Am no-Cl_6 al koxy groups which may be substituted with a Cl1_6 al kyl group
or groups are am noal koxy groups in which the 10 al koxy noiety is a ClL_6
straight- or branched-chain al koxy group and in which 1 to 2 Cl1_6 al kyl
groups may be substituted on the nitrogen atom Exanples of such

am noal koxy groups include am nomet hoxy;l®2-am noet hoxy, 1-ami noet hoxy,

3-am noprop -_.am nobut oxy, 5-am nopentyl oxy, 6-am nohexyl oxy,

1, 1- di net hyﬁéghﬁgcad:maﬁ%@ ho?%j%/ylfﬁlfgfiﬁwfe-%ﬁpﬁféﬁﬁé%@ml,mat hyl ani nomet hoxy,
1- ethyl am neephpgl.caZopnopy,) BHtRASH BNy 13- IFSORPLRRYY A rO%EOXy,

4-i sopropyl am &futrgé , 4-butyl am nobut oxy, 4-tert- 3E)ut yl'am Aobut oxy,

5- pent yl ani ROPetSH E‘PYBL Hsdnlsarhehexyd ong otbenethy| sndaiefethoxy, 2- di

et hyl am noet&extiad-2heh Aed ) 12E-Rast PX%$?ég%. .
(N-et hyl - N- propyl am no) met hoxy, 2- (N nethyl-N-hexyl am no) et hoxy, etc. Cl1_6

al koxyca?r bonyl gr oupsHE¢l gdeurs orhistamplebe swtdrdxycadbonyh a ¢, . alkyl
et hoxycar bogydup RIFOBRXYSATS I SOp car bonyl , t oxycar bonyl ,
tert-but ox%:wér bponyl S 25§pelnt y¥lg>?§/cg?%oén%?n%)ihéx?f‘b&%cé‘?’%@ﬁi?{“%ﬁd other Cl_6

straight- ofthibraieRedoedmallamdnkox ysapbmmylargnoppsat WGhnB nal kageyl oxy groups
i ncl ude, fas,@xamRhe. LLox cetyl axy, propionyl oxy, butyryloxy,
i sobutyryl oxuapenbghoéﬁ%,a%lﬁgftg%}m &dFbo W%Wl%%énoﬂ%&fwl%moot her
y .

C1_6 strai ghteramyl30ihe antibedythaino Al diareyh0xyi &, 0WdtexGlafi b kapoy!
groups jpnclyde, ,for l.e, fornyl,_ acetyl, propionyl, butyryl,
i sobut yryl per%laﬁo‘fﬁ%%“?'bﬁ g?ébé{%b%?ﬁﬁ%gyr%é%ﬂ%yl N-meiehot-HebuCylénine,
strai ght - Of-nistayehedaechaimnal Kanoydt HHrOURS o %&ksﬁwﬂ%?{'lﬁg hamayl, groups
i ncl ude, fo/:r Cexar’qgl e, -19- nethyl carbanmoyl, ethyl carbanoyl,
propyl car banogre ° i 8oB opyAtc RFBRABSH Chtity Ré rbagvesyins er subst ytwartsanoy| |
pentyl carbanoyl, hexyl cacbammy)ia@ib ot-hebs Gl.b Sir aikght 5. or
branched-chai n al k}/l cér banoyl %roups. %5‘ Allr%:f> no grugi%p’)sk%i%}ﬁamr%lf’be
substi t ut ed SHYHE r G4ItRyfmino, ~ propionylamino, butyrylamino,

15 isobutyrylamino, pentanoylamino, tert-butylcarbonylamino,

hexanoylamino, and other Cj¢ straight- or branched-chain

alkanoylamino groups.

Ci-¢ alkylthio groups include, for example, methylthio,
ethylthio, propylthio, isopropylthio, butylthic, tert-butylthio,

20  pentylthio, hexylthic, and other Ci-¢ straight- or branched-chain
alkylthio groups.

Piperazinylcarbonyl groups which may be substituted
with a C;.4 alkyl group or groups include, for example,
piperazinylcarbonyl, methylpiperazinylcarbonyl,

25 ethylpiperazinylcarbonyl, propylpiperazinylcarbonyl,
isopropylpiperazinylcarbonyl, iSOpropylpiperazinylcarbonyl,
butylpiperazinylcarbonyl, tert-butylpiperazinylcarbonyl,
pentylpiperazinylcarbonyl, hexylpiperazinylcarbonyl, and other
piperazinylcarbonyl groups which may have a Cj.g straight- or

30  branched-chain alkyl group or groups as substituents.

Phenyl-C;_¢ alkoxy groups include, for example,
benzyloxy, phenethyloxy, 3-phenylpropoxy, 4-phenylbutoxy, 5-
phenylpentoxy, t-phenylhexyloxy, etc.

R2 in Formula (1) is preferably (a) a phenyl group, (c)

35 a pyridyl group, (d) a furyl group, (e) a thienyl group, (g) a




group or groups include, for exanple, am no, nethylamno, ethylam no,
propyl am no, isopropylam no, butylam no, tert- butylam no, pentyl am no,
hexyl am no, di et hyl am no, diethylam no, dipropylam no, dibutylam no,

di pentyl am no, di hexylam no, N 10 nethyl -N-ethyl am no, N-ethyl
-N-propyl ami no, N-nethyl-N-butylam no, ~ROret hyl - N-hexyl ami no, and ot her

am no groups, whj have, 1 or 2 6 straight- or branched-chain alkyl
groups as g%ﬁ%@&%ﬂ?%@%l_%’%alakgﬁﬁw i (95 O§Potips { H ndudaideerl ek amolue,

fornyl am noinchoetryl anenerakinopapny| @M, YLK VIMANGriddl grous or
i sobutyryl a ne, tBent afo}yl am no, tert-butyl car bonyl am PI]O, exanoyl am no,
and ot her C£’6 StFaRGRLYT FrBPanched- chain  al kanoyl ani no groups. Cl_6

al kyl thi o groups i nclideorhola exgnphe 1 hyl i, t hyl thi.o, pr.opylthio,
i soprop Ithaigﬁ(,r butyl t hi o, t.e,rt-ﬁatyltﬁisg‘,? PZOéng’nt wgﬁ?%&? *elfylat his, and
other Ct 6 y&ﬁﬁﬁtgr%¥9brﬁﬁdheﬂoc$ﬁﬁrwheﬂehvlBhibsgﬁdu@§.alkenylene iroup,

Pi per azi nyl @aribonyh (@ oups wai-chy, n@y; be substituted with a C1_6 al kyl
group or groups include, for exanple, pipéerazi nﬁ cé’FbonyI,

”EthY:p!peﬁéfp”?t?gﬁéfﬁgja)‘BE_EWMWhﬁfpéﬁaibnyhg?gbﬂ%@ﬂdFroup and Bb is a
propyl p1 perazl nykea I propylpi perazi nyl carbonyl ,

i sopropyl picgeér azi %y%cgp%oaﬁlﬁ’, %gbl(ﬁfﬁl péjcpet””é?irﬁ Bt Bengl C2-¢ alkylene
tert-butyl prpEpPazileyPcanbboyiyla pent yBpiperazBpy ki saboemy o the thiazoie

hexyl pi per @gh?yl carbonyl, and other piperazinyl carbonyl groups which may
have a Cl_6 straight- or 30 branched-chain al kyl group or groups as

substituents. Phenyllh€ltérmad kaxy ghotps dehigdeiof ofs E%%”BL:Su s benzyl oxy,
phenet hyl o tox]i},

XY - phenyl pr poxy,, 4- henyl but oxy, 5- phenyl pen
6- phenyl hexyF_(%g?/&e %lb?’R% A %‘F‘f‘r&aa( 1) 813 Riérerapkyf ¢a)ows -phenyl group,
(c) 35 a pyridyl group, ald)iehef drdhpar Hudee) fér.t%%a?@%i' ,9L2LR 1&9%{ a - 20
t hi azol yl u h), a rolyl group or (i) an I mdaz f/el grou¥), nd nore
vl group RYLERLYL drodp or L
ref er abl y“ (&) A PhéiyfGrotpe ( rrathy+ i eiietamdapeor2, 3-g) a thiazol yl
p y _
group.15 dimethyltrimethylene, l-methyltrimethylene, methylmethylene,
ethylmethylene, tetramethylene, pentamethylene, hexamethylene and
other C,.¢ straight- or branched-chain alkylene groups.
Cz-¢ alkylene groups include, for example, ethylene,
trimethylene, 2-methyltrimethylene, 2,2-dimethyltrimethylene, 1-
20  methyltrimethylene, methylmethylene, ethylmethylene,
tetramethylene, pentamethylene, hexamethylene and other Ci-g
straight- or branched-chain alkylene groups.
Cz-¢ alkenylene groups include, for example, wvinylidene,
propylene, butenylene and other Ci-g straight- or branched-chain
25 alkenylene groups.

The term “Ci_¢ alkyl group” used in the description of
A in Formula (1) has the same definition as used in the
description of R2.

A in Formula (1) is preferably (i) ~CO-B~ wherein B is

30 a methylene group, an ethylene group or a trimethylene group;

(ii) -CO-Ba~ wherein Ba is a vinylidene group; (iii) —~CH (QH) -B-
wherein B is a methylene group or an ethylene group,
(iv) -COCH(COOR3)-Bb- wherein R3 is a methyl group, an ethyl
group or a tert-butyl group and Bb is a methylene group or a

35 ethylene group; or (v} -Bc- wherein Be is an ethylene group, a




I'n Formula (1), Ais (i) -COB- wherein Bis a Cl1-6 5 al kylene group, (ii)
-CO- Ba- wherein Ba is a C2_6 al kenylene group, (iii) -CH(OH)-B- wherein B
is as defined above, (iv) -COCH(COOR3)-Bb- wherein R3 is a Cl1L 6 al kyl group
and Bb is a Cl_6 al kylene group, or (v) -Bc- wherein Bc is a C2_6 al kyl ene
group. In Ain Formula (1), B, Ba or Bb “i“d~bound to the thiazole 10 ring.

The ternms u d ptlon of t he roups represented by Ain
Formul a (1) éﬁ?%é%g;#fgﬁgdS?g ocfﬁ s etﬁm%tlg}l' }§% HEOYPouPRY iTrieudrse Tharbly,
exanpl e, methyl€feB- ebdydind ikr hmestrene, 2Oﬁgt h(yli[ll‘l mehhyhene. 2,2 15
di methyl trine ]peyl et%e 1- rrettégfltrlrrethyl ene, neth yl ene,

et hyl net hyl ene ofr AfethyT Ehe SNB et iRt H)}I"énéco m%yﬂenedlawblmmer
Cl_6 strai gt -a eethyangheds chai npat Ky Gf‘r(aﬁ;hgr&@HQSgr 6.3l ky %nlee groups

i ncl ude for, exanple,, ethylene, trinethyléne, 2- yltri hycfene

2, 2-di met hyl 155518t Ay1 Ehed tflm% Ry |3nGupet hy| ene rret hyl net hyl ene,

et hyl met hyl ene, tetr amet hyh , me | ene _and ot her
Cl 6 stral ht- or branchedﬁgﬁg Ei%e%tr%glg%ﬁéé@g ogﬁls}%ﬁ%i E}{%I%ﬁwgﬁﬁe@roups
i ncl ude, Blanpre, sqansy lthgefiel Lopimsp Pompeundut @ryll)ene and3)ot her C1_6
strai ght - Qfon%gﬂgh@g_phal n 25 al kenyl ene groups. The term"Cl_6 al kyl
group" use iption of Ain Fornmula (1) has the sanme definition

as used in the descﬂl poippund IR2 whAchnkFarsma 3, @1&1“@1 prefiergbh¥ndi)

- CO B- mlner Np B hy an et hyl ene group Or a

trimet hyl eneogr ouclf)l,§d p?[%% ré%t@/B‘?’ie‘gvf}n_%rrl %%y?}? FRGYP dehe gdup; (iii)
- CH(OH) - B- %@éh@xm@m@l ajrmaphyl ene group or an ethylene group, (iv)

- COCH( COORS3) - Bb-  wheg, |s a, met oup, an ethyl group or a
tert-butyl group and Y Ry eg{ﬁ p (6 @ P@sbthgrene, gfdup or
(v) -Bc- vwfarrEiLngJBwp,s am ethryi@fya_ greup, & r 2ltnbiRLABDNY.RRR, 9T RYP, O a
tetramet hyLooe, oy PUio 319, LS BISLERA0LY: 1 group; and

15 A is (i) -CO-B-, (ii} -CO-Ba-, (iii) -CH (OH) -B-,

{iv) -COCH(COOR3)-Bb- or (v) -Bc-.
Compound (1-2)

A compound in which Rl is a 3,4-di-C; ¢ alkoxyphenyl
group, and preferably a 3, 4-dimethoxyphenyl group or a 3,4-
20 diethoxyphenyl group;
R2 is (a} a phenyl group, (c) a pyridyl group, (d) a
furyl group, (e) a thienyl group, (g) a thiazolyl group, (h) a
pyrrolyl group or (i) an imidazolyl group; and
A is (i) -CO-B- wherein B is a methylene group, an
25  ethylene group or a trimethylene group, (ii) -CO-Ba- wherein Ba
is a vinylidene group, (iii) ~CH(OH)-B- wherein B is a methylene
group or an ethylene group, (iv) -COCH(COOR3)-Bb- wherein R3 is a
methyl group, an ethyl group or a tert-butyl group, and Bb is a
methylene group or an ethylene group, or (v) -Bc- wherein Bc is

30  an ethylene group, a trimethylene group or a tetramethylene group.
Compound (1-3)

A compound in which R1 is a 3,4-di-Cy.4 alkoxyphenyl
group, and preferably a 3, 4-dimethoxyphenyl group or a 3,4-
diethoxyphenyl group;

35 R2 is (a} a phenyl group, (¢) a pyridyl group or {(g) a




(i) -CO-B- wherein Bis an ethylene group, (iii) -CH(OH)-B- wherein Bis an
et hyl ene group, (iv) -COCH(COOR3)-Bb- wherein R3 is a nethyl group and Bb
is a nethylene group, or (v) -Bc 5 wherein Bc is a trinmethylene group. The
conpound represented by Fornula (1) enconpasses wthin its scope the

fol | owi ng Conpounds (1-1) to (1-3): Compdédnd (1-1) A conpound in which Rl

is a 3,4-dig 1 IS I 10 group, and preferably a
3, 4-di net hoxys)aﬁz% gp 8ro of g%ﬁa 3, 4- diethoxyphenyl group; R2is (a) a

(ph)enyl t%r oup, (c) a pyrisdyl) gr@eHB- l(mxﬂll)aralnfmrygj edh g@nel(e@ldlal t:ltﬁ”dﬂl ) Ggoup,
g) athia pyrro y or (i) an 1 mdazolyl group;
and 15 A é‘m(é%el%c%%(é‘myleéé B4LY) (.q %1!6@3\4)5% wherpiy R3 is a

 COCH( COORBjeBly. groiy)andien, 1@ml@e2%r&lﬁom‘)%w LR Whiych. Rl |
3,4-di- %1 alkg K@h nyl group, and preferably a 3, 4- dlnethoxypheny group
or a 3, 94PBHp; R2 is (a) a phenyl group, (c) a pyrldyl
group, (d) a furyl @bﬁlalp £ (&le &dnbban t Lyl gro (h)
a pyrrolyl é)%r,ouE or (i) gn |n?dgggl yIMgr%é égﬁgg Eho (i 9 éerel n B
is a met hylQEheCgrobfomE®- 2%0ng IR she g@mqalr@is aepregr@’ﬁth?,d meygfm[pa (1)i )

- CO-Ba- whergl BpBacal S ylidene: Pucldl] V\/nerlnBlsa
met hyl ene Sroug o an Sg){n\é;gelr:]féggroupogt& a§:£ m&% ltEfb OTwré EFn R3is
a rmethyl grélipbages et ipe pretgntoningeneidn butophpgsoep, opaidaBbibsndrs of
met hyl eme gfQu [ erejn Bc i.s 30 an
et hyl ene gr oup?ogﬁoﬁhnsg{rﬁé#gggn%agu%n Prg&ﬁet 9§m9ﬁyW%ﬁ% Yt Adgts ebnperind
(1-3) A corpBhfdndn nepireleRied o Erduda- CL) Garal koxyphenyd omddt0uRe a0
‘preferably a 3, 4-di net hoxyphenyl group or a 3,4- diethoxyphenyl group;

Production process for the compound of Formula (1)

The compound of Formula (1), optical isomers thereof,
15 and salts thereof can be prepared by various synthetic processes
selected according to the basic skeleton, types of substituents,
etc. Typical producticn processes for the compound cf Formula (1)
are described below.

<Process 1>

20 In Process 1, the compound of Formula (1) is produced
by reacting the compound of Formula {2) with the compound of
Formula (3).

0 HaN_ R S
RZ\AA/X T ¥ RZA/EN !

(2) (3) )

25 wherein R1, R2 and A are as defined above; and X is a halcgen
atom.
A suitable ratio of the compound of Formula (3) to the
compound of Formula (2) is usually 0.5 to 5 mol, and preferably
0.5 to 3 mel, of the compound of Formula (3) per mol of the
30 compound of Formula (2).
The reaction of the compound of Formula (2) with the

compound of Formula (3) is usually carried out in a suitable




35 R2 is (a) a phenyl group, (c) a pyridyl group or (g) a -22- thiazolyl
group; an((j?Aisp(i)y-Cg}B- wherein B is ethylene, (iii) -CH(OH)-B- wherein
B is ethylene, (iv) -COCH(COOR3)-Bb- wherein R3 is a nethyl group and Bb
is a nethylene group, or (v) -Bc- wherein Bc 5 is a trimethylene group.
Some of the conpounds represented by Forddn a (1) have optical isoners.

- Sonme of th ompoungds represented by Formula (1 and optical isoners
t her eof fog?nfg%i&d addi 1o aafty oF s SOMWERt 58S beTHaepras disng as

i nventi on enepnpmIses hoptiéealhd SOAEES$oR] tQaﬁqbﬁemeJ%BQ%er&Ei ted by
Formula (1 S \ABFLil as salts of the conpounds represented by Fornula (1)
and opti ca%h‘?ﬁ‘b% mPFEY%%‘?r.maﬂptd@dd@Man toysspofoxive deMEOUNd of

Formil a (Licditnicemeuadd Gl B8t (L)oo 0pt lsealohsOmel s LAgr epley, 15 and

salts thereof can be prepared by various synthetic processes _
accor dithg Y hehe8rcark ebtdiesn ketgpessolvendisst beweeres, todliene Typjlcale,

roductio es; t GQIpO o] are described bel ow
BPr ocess E@%%iﬁﬁﬁP?ééggg E%&at he cgﬁ%oﬁhﬁopﬁggﬁéﬁor‘( I'S)O?Lf‘rgng?oduced by
reacting thetafdousthanoforimppaocpahoin trirtiiencdnposid tofanbor sad ath3). O

N AN BEA i Lo gt A, e T g A
of For nul adi@hitlo ether, chimeotioctyothiios mdiayl(Ar hsd ustld ¥t8eb 91 &R, and
pref erably, t}%lS 2 tg ”Dlmeltﬁlf lt he fon%ourgi of eFor mul a (3) epe;_ m)j:?( of tSCm'et ﬁo
conpound of - Eor Al a°t2) .M Ir 56PN DI CRBSE ofDoRin PG CRbF il it
1t he thereof; etc. Such solvents may ccntain water.
| The reaction of the compound of Formula {2) with the
compound of Formula (3) is usually performed by continuing
stirring at -20 to 200°C, and preferably at 0 to 150°C, for 30
15 minutes to 60 hours, and preferably for 1 to 30 hours.
The compound of Formula {3) used as a starting material
is a known compound. Formula (2) encompasses novel compounds.
Production processes for the compounds are described hereinafter.
The reaction mixture obtained by the above reaction is,
20 for example, ccoled and subjected to an isolation procedure, such
as filtration, concentration, extraction and/or the like, to
separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as
column chromatography, recrystallization and/or the like, to
25 thereby isclate and purify the compound of Formula (1).
<Process 2>
In Process 2, the compound of Formula (4) is reacted
with the compound of Formula (5) in the presence of a basic
compound, to produce the compound of Formula (1) wherein A

30 is —-COCH(COOR3)-Bb- (hereinafter referred to as “Compound (la)”).




conmpound of Forrmula (3) is usually carried out in a suitable -23- solvent.
A w de variety of known sol vents can be used as long as they do not hinder
the reaction. Exanples of usable solvents include dinethylformam de (DW),
di et hyl sul f oxi de (DMSO), acetonitrile and other aprotic polar solvents;
acetone, nethyl 5 ethyl ketone and ot her2%etone sol vents; benzene, tol uene,

xylene, tetralin, liquid paraffin and other hydrocarbon sol vents;

nmet hanol , et hanol, isopropanol, n-butanol, tert-but an I and ot her al cohol
solvents; tetrah drofuran (THF), di ne, dipropyl g ar d| et hyl ether,

di met hoxyet hane, I y?e a@d her B1 solvents; th i et ate, nethyl
acetate and oth ?“* nt $b m ures theréh 'sol vents may
contain water. The reaction %f t he conpound of ForRul a tt2) WI th the

conpound of Foria) a (3) is usual lfg)perfornmed by contifla)ng stirring at -20
to 200C, and preferably at 0 to 150C, for 30 15 mnutes to 60 hours, and
preferably for 1 to 30 hours. The conpound of Fornula (3) used as a
starting material 1is a known conpound. Formula (2) enconpasses novel
conpounds. Whe¥odudtli oR2pr BE esst$bf arct he Gofipedndsons e deseui beda ¢,

herei nafteg; k%i]§1r glgctl on m xture obtained by the above reaction is, 20
for exanple, and subjected to an isolation procedure, such as

filtration, concent rme ma,tlexbfa’clﬁe aforpadhar of h}ﬁgﬂmdgg, (59 tSeparate a crude

reaction p uct further subjected, as uired, to a
convent i on&? BT |ca OgHUJparo4édﬂltSeuS% 855 &8 ?1 %h@@ﬁ‘a?é@f@{#ﬁiy

recrystal I®zﬁtt1cor$ and/ oof tite ldokeeout® 26 Hherehy 5)5%@5 &oandspurd fy the
‘conmpound of For <Pr ocess 2> I n Process t he conpound of Formul a

(4) is rea%?r@dm\ﬂ Pﬁ(%%’l@“%]@np(ﬁdnd of Formul a (5) |n the presence of a basic
corrpound to pr oducerrtehe:e@@ﬁm@hlr@f afheFobmyband B ‘M&%‘éi?l 6%)3‘2«1t L5 o
a r

Sm%gmpound o l%rnzﬁg taer Sr) e];gr&sel?aflg/ ?:Zri*lecrimgtgtn in a suitabl
e

solvent. A wide variety of known solvents can be used as leng as
they do not hinder the reaction. Examples of usable solvents
include dimethylformamide (DMF} , dimethylsulfoxide (DMSQ), N-
methylpyrrolidone (NMP) and other aprotic polar solvents; benzene,

15  toluene, xylene, tetralin, liquid paraffin and other hydrocarbon
solvents; methanol, ethanol, isopropanocl, n-butancl, tert-butanol
and other alcohol solvents; tetrahydrofuran (THF), dioxane,
dipropyl ether, diethyl ether, dimethoxyethane, diglyme and other
ether solvents; mixtures thereof; etc. Such solvents may contain

20 water.

The reaction of the compound of Formula (4) with the
compound of Formula (5) is usually carried out by continuing
stirring at 0 to 200°C, and preferably at roocm Lemperature to
150°C, for 30 minutes to 60 hours, and preferably 1 to 50 hours.

25 A wide variety of known basic compounds are usable,
including, for example, alkali metals, metal hydrides, metal
alkoxides, carbonates, hydreocgencarbonates and other inorganic
basic compounds; acetate and other crganic basic compounds; etc.

Examples of alkali metals include lithium, sodium,

30 potassium, etc. Examples of metal hydrides include sodium hydride,

potassium hydride, etc. Examples of metal alkoxides include




R22 0 + RRO-BbN~R~ R2 N\R 0 Bb (4) (5) (1 a) wherein R1l, R2, R3 and Bb
are as defined above; and R4 is a C1_6 alkyl group. 5 The ratio of the
conmpound of Forrmula (5) to the conpound of Fornula (4) is usually 0.5 to0 5
nol, and preferably 0.5 to 3 nol, of the conpound of Formula (5) per nol
of the conpound of Fornula (4). The reaéfron of the conpound of Formul a

(4) witht - und of For mul 9), is usual]y carried out in a

sui tabl e ;%d\/ljeuﬁ} &8$%£e’vgpﬁéw %tﬁlq%ﬂéi\?m Bot¥entun dantputddieas | ong as
they do notsdulinteretbieouteattioonet Exammbasi el disahbBonotyento,Lockydey

di met hyl f or mam de i,met hyl sul foxi de (DMSO), N nethyl pyrrolidone

%DNF%, d
(NWP) and StHEPTARF ot e a455iaR SoFRRIRE, Bbfizedaampies gpfiene, xyl ene,

tetralin, IHyguodepasatddatcandnethas sf&iﬁqﬁﬁcﬁ{n?%%er{%%g%éﬁgéi?% : gtt%las%g%{nv ent s-

et hanol , i opanol , n-butanol, tert-butano

opr
tetr ahyar 0 p&ﬁg?l?%l?or@t@xaﬁ*é?- dPpFepYiC drdvdic, cdineeinyds ehreher include
di met hoxyetdaanem shahy,m i%ﬁ@uﬁt@ﬂsop‘iﬁgggiazﬁ%%’e"ﬁ%}l.m xtures thereof; etc.
e

Such sol vents ma%/ contain 20 water. feact’i on of the conpound of
Formul a (4 SkPrRtenkdisddapédnd oiditor ekané8)yidi sidualily, aamiited out by
continui ng 3 i$hiifyhi NG Al 0 and _preferably at roomtenperature to
150C, for 36 m nut es ttguggﬁh%%ggﬁjménggﬁggreﬁa%?% £6°50 hours. 25 A wide
variety of known basksamphpowidscaretesahldudel Betudh ngethek, eXmSun

Pydr ogemcarbasares i’ ot HEr iABPbERe o BESPE TS onpoLh e moauatar inainuicot her
organi ¢ basiéetiyiroings; teinetiEXambhes of i sddaldy1aehal sning g@»@igm@j um

'sodi um 30 i um-.etc. . Ex l.es of metal hydrides includé sod um
hydri de, Sg‘?%‘gﬁsﬁ’siaﬁl%ﬁa‘?r d%?maft IPEERARF SO Heralhdmesrhabéene ncl dde - 25-

sodi um et Hoxtalel cysddi-m Bt imdriee-BoY BS$) UM ter t - but oxi de,
diazabicyclo[5.4.0]undecene=-7 (bBU), 1,4-

15 diazabicyclo[2.2.2]octane (DABCO) , 2-tert-butylimino-2-
diethylamino~1,3—dimethyl—perhydro—1,3,2—diazaphosphorine (BEME) ,
etc.

Such a basic compound is used in an amount of usually
0.1 to 5 mol, and preferably 0.5 to 3 mol per mol of the compound

20 of Formula (5).

The reaction mixture obtained by the above reaction is,
for example, cooled and subjected to an isoclation procedure, such
as filtration, concentration, extraction and/or the like, to
Separate a crude reaction product, which is further subjected, as

25 required, to a conventional purification procedure, such as
column chromatography, recrystallization and/or the like, to
thereby isolate and purify the Compound (la).
<Process 3>

In Process 3, the compound of Formula (1) in which A is

30 —COCH (COOR3) -Bb- (Compound {la)) is hydrolyzed and decarboxylated
to produce the compound of Formula (1) in which & is —CO-B~

(hereinafter referred to as “Compound {(1b)”) .




sodiumtert-butoxide, etc. Exanples of carbonates include sodium
carbonat e, potassium carbonate, etc. Exanples of hydrogencarbonates
i ncl ude sodi um hydrogencarbonate, potassium5 hydrogencarbonate, etc.

| norgani ¢ basic conpounds further include sodiumamde, lithium

di i sopropyl am de, |ithium hexanethyldist$azide, sodium

hexanmet hyl di sil azide, n-butyl lithium sec-butyl lithium mnethyl |ithium
etc. Exanpl es of aceh tes include sodium acetate, potassium 10 acetate,
etc. O her exanpl or ggni ¢ basic co ound i nclude triethylanm ne,
trimet hyl am ne, d|| opr ﬁlﬁ]y amne, pyrid SR, di et hyl ani | i ne,

1- met hyl pyrrol i o Pb Nyl mor phol | nQ3 Ndl azabi cycl o-[ 4. 3. 0] nonene-5
(DBN), 1,8 di azablocyc o[ 5. 4. 0] undecene- , 1,4 15

di azabi cycl o[ 2. 2. 2] odtane (DABCO, 2-tert (ﬂblyl i mno-2- diethylamno-I,

3-di met hyl - per hydro-1, 3, 2- di azaphosphori ne (BENP) etc. Such a basic
conpound i gnLUSE ap-anp4nt a and preferably 0.5
to 3 nmol per ?HOFP é g%%bo%%%ﬁj%g la\tglf:(l) ftm{eg)asﬁ% Yeaction mxture
obt ai ned by the abovéhe¢ dactricdysiis, andaiecexan}ayhatmolcﬁdcamQO'&m@J gchedsto an

i sol ati on r h as. |Itrat| con entratl n, extraction and/ or
the 1ike, '? %ggg(g%é)ﬁ%t gngEr%c gepfibﬁl‘a?%du S sapurtHerls

subj ect®ed, adse@5a aqlsuspdmsicﬁn &m@b\leﬂidnonﬁ C@mpbﬁhﬁatlzﬂn ipr acedurfisuch
as colum chromat %gra%@% recrystallization and/or the |like, to thereby
i sol at e and®pUfite MU O gay i xkpro dess s Fed Prodeds 320%he

‘conpound oﬁsﬁ@lénﬁoav(eﬂ;lslihdmu&hwétlaﬁ B cHEPCEE CROR3) - Bl (60 (l a))

‘is hydr ol yzed a d decar boxyl ated to produce t he conmpound of Fornmul'a (1) in

which A i sCteBE EREPEPrRitter SLoréFPeE¥rods et—:@rrpo%ﬁﬁiic(l‘llb}’l}e,-% Ra 00

r acetone, toluene, DMF, DMSO, acetic acid, trifluoroacetic acid,
10 mixtures therecf, etc. Usable acids include trifluorocacetic acid,
acetic acid and other organic acids; hydrochloric acid, bromic
acid, hydrobromic acid, sulfuric acid and other inorganic acids;
etc. An organic acid such as trifluorocacetic acid, acetic acid
or the like can alsc be used as a reaction solvent. The reaction
15 temperature is usually 0 to 120°C, preferably room temperature to
100°C, and more preferably room temperature to 80°C. The reaction
time is usually 30 minutes to 24 hours, preferably 30 minutes to
12 hours, and more preferably 1 to 8 hours.
The reaction mixture obtained by the above reaction is,
20  for example, cocled and subjected to an isolation procedure, such
as filtration, concentration, extraction and/or the like, to
separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as
column chromatography, recrystallization and/or the like, to
25 thereby isolate and purify the Compound (1b).
<Process 4>
In Process 4, the compound of Formula (6) is reacted
with the compound of Formula (7) to produce the compound of
Formula (1) in which A is -CO-B- (hereinafter referred to as
30 “Compound (1b) ).




R2~ ~S>-R, ' SSR Bb NRZ BNO (i a) (I b) wherein R, R2, R3, B and Bb
are as defined as above. The hydrol ysis and decarboxyl ati on of Conpound
(la) is <carried out under acidic conditions. For exanple, an acid is 5
added to a suspension or solution of Conmpound (la) in a suitable solvent,
and the resulting mxture was stirred at20-to 120C. Usabl e sol vents

i ncl ude water, alcohol solvents such as nethanol, ethanol, isopropanol,

et hyl ene glycol, etc., cetorg’ trile, acetone, tol gene, DMF, DMSO, acetic
acid, trifluor @Zaﬂet.j c eigicg,([l()—nj xtures,t her Mt};—.n,Usabl e aci ds include
trifluoroacetic acid, g il acid and ot heg; nNc acids; hydrochloric
acid, bromc a(%')d, hyéronpm c acid, sulfuri C( i d and other inorganic
acids; etc. Anorganic acid such as trifluoroacéetic acid, acetic acid or
the like can al so be used as a reaction solvent. The reaction 15

t enper at ur &EgeBuBH RD ang B28G: 7 efedriabllyaboam RENper atay e 40c03400C, and
nore prefergbl; rat.ure.to_80C.. .-The reaction tinme is usually 30
O onr o P a2 I 35 % Pt 8 CR2ohoUiE 2Rd Nof® 5

mnutes to 24 urs, preferably m nut e 0
pref er abl y h#lpgeB #igut-s. The reaction mixture obtained by the above

reaction is, 20 for anpl e ed_and supjected to an isolation
procedure, such as F??t?%lﬁdor??gi&%c%?ﬂ‘%ﬂ r‘f,% ERFPER i O &AdEBE the i ke,
to separatempeendide rfeantilan(@r dduckuadhy ch, 5 d ur hher &gﬁ)jpﬁ%tf%qab%

required, t0 ventiqn purification_procedure, such as  colum
chr omat ogrgbf?;a/\,tgﬁgcn}qustogl Eiﬂ%a{fc?ng?? dPor FeHE S Kd) Per 280k 1ndr éby i sol ate

and purifycohec@oirpoumdriniby . (6)<Process 4> In Process 4, the conpound of
‘Formula (6) is reactgf,d wi th .the conpound of Fornula (7) to produce the
compound of  Formul a' (1) 53¢ "MAPCAHE ALlS compoBnd(pkrksimmatleer 61 eferh ethet 0 as

30 ~ Corfpoundmpdin)d Jof F2fmula (7) is usually performed in a suitable
solvent, which can be selected from a wide variety of known
solvents, as long as the solvent does not hinder the reaction.
Examples of such solvents include benzene, toluene, xylene,
tetralin, liquid paraffin and other hydrocarbon solvents;

15  tetrahydrofuran (THF), dioxane, dipropyl ether, diethyl ether,
dimethoxyethane, diglyme and other ether solvents; mixtures
thereof; etc.

The reaction of the compound of Formula (6) with the
compound of Formula (7) is usually performed by continuing

20 stirring at -100 to 200°C, and preferably at -100 to 100°C, for 30
minutes to 60 hours, and preferably 1 to 50 hours.

The reaction mixture obtained by the above reaction is,
for example, cooled and subjected to an isolation procedure, such
as filtration, concentration, extraction and/or the like, to

25 separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as
column chromatography, recrystallization and/or the like, to
thereby isclate and purify the Compound (1b).
<Process 5>

30 In Process 5, the compound of Formula {1b) is reacted
in the presence of a reducing agent to produce the compound of

Formula (1) in which A is -CH(OH)-B- (hereinafter referred to as




R2 -M+ RS BCN\R RZ B~-N} R (6) (7) (1b) wherein Rl, R2 and B are as
defined above; R5 is a Cl_6 al koxy group or CH3ON(CH3)-; Mis a |ithium
atomor -MgX; and X is a halogen atom 5 The rati o of the conpound of
Formula (7) to the conpound of Fornul a g is usually 0.5 to 5 nol, and
preferably 0.5 to 3 nol of the conpound?®8f Formula (7) per mol of the

conpound ofw ,,The reaction of the conpound of Forrmula (6) with
the 10 conégﬁﬁgﬂoﬁ EP nﬁra (7) is usually performed in a suitable

sol vent, which can be selected froma w de variety of known solvents, as

| ong as the sol vegt d ROt hi nder thgi’(ie$_$ Exanples of such
sol vent s inC|Ud§ﬁh%£ torueﬁe; X Yalin, liquid paraffin and
ot her hydrocarb lvents: 15 tetra ydr furan (THF) di oxane, di propyl

et her, diethyl ethdb) dlnethoxyethane {dichl yne and ot her ether sol vents;
m xtures thereof; etc. The reaction of the conpound of Fornmula (6) with

t he COHpOM&@r@ﬁnHQ[nqtﬁ 6d) Bl Srdisia fggggd by continuing 20 stirring
at -100 to 200C, and pre?erab yrat fﬁ%lgg& for 30 mnutes to 60

hours, and preferabl ﬁxam@&%@fh@er&senfmeamm iiontmd xtierve ebhatned by the
above reactii@n,is, and sub ected to an isolation
“such sy, REERG o9 latl6ﬁn?é???ict??ﬁ?Qﬁ&dléﬁthe li ke,

procedure, such as filtration, ‘concén
to 25 sepab&teﬂelcrQRhyleeacglwnimEmmmOtherWudﬂkﬂ s1tundher éﬂﬂ@leggggat@s

required, o i.on rification procedure, such as "columm
; h8ufly® AR FﬁlzaLh %8?0?0 95 k81 ERYL tHdicahy |solate and

chronatography, recrysta

purify thetEonpoymobiirb), eiwmmﬁ53n@30§gwmﬂ RrieQens §hdt&Eﬁé%0€EHQPg

For mul a (IP neree}:cted in the resence of a reduci agent to produce t he

conpound o orﬁulalﬁf?einxx&ﬁ aRd; ethepceagregichedragrabres:referred to

as -28L0 dichloromethane, dichloroethane, chloroform, carbon tetrachloride
and cother halogenated hydrocarbons; mixtures thereof; etc.

Examples of usable reducing agents include sodium
borohydride, lithium aluminium hydride, diisobutylaluminum
hydride and other hydride reducing agents, and mixtures of such

15  hydride reducing agents.

When a hydride reducing agent is used as a reducing
agent, a suitable reaction temperature is usually about -80 to
about 100°C, and preferably about —-80 to about 70°C, and the
reaction is completed in about 30 minutes to about 100 hours. The

20  amount of the hydride reducing agent to be used is usually about
1 to about 20 mol, and preferably about 1 to about 6 mol per mol
of Compound (1b). In particular, when lithium aluminium hydride
is used as a reducing agent, it is preferred to use as a solvent
an ether, such as diethyl ether, tetrahydrofuran, dioxane,

25  monoglyme, diglyme or the like, or an aromatic hydrocarbon, such
as benzene, toluene, xylene or the like.

The reaction mixture obtained by the above reaction is,
for example, cooled and subjected to an isolation procedure, such
as filtration, concentration, extraction and/or the like, to

30 separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as

column chromatography, recrystallization and/or the like, to




"Compound (lc)"). OHS jiS~-R -,JI:N R BNR BN (i b) (t c) wherein
R, R2 and B are as defined above. Exanples of solvents usable in the above
reaction 5 include water; nethanol, ethanol, isopropanol, butanol, tert-
but anol, ethyl ene glycol and other | ower alcohols; ethyl acetate, nethyl
acetate and other ester solvents; diethyl2%ther, tetrahydrofuran, dioxane,
nonogl ynme, gdj .an t her .ethers; . benzene, toluene, xylene and ot her
aromatic hygﬁg%ar &%S?aﬁﬁ WEMGrometRademrgen 6+6kt hane, chl or of orm
carbon tetraBhbordisdé> and ot her hal ogenat ed hydrocarbons; m xtures thereof;
etc. Exanpl es of usgflg)reducing agents include sodi um borohydri de,

l'i t hi um al umi ni um hydrt d&CCEFPsBbUENA srERPARM othyifirindéaand) atshereahyddi de

reduci ng agentls,thandofbytnd @ ehrsHEh (45 hydr] cing .agents. Wen a
hydri de reduci ng agent is used as a re(dat]}cingB gg@% %ﬂépgﬁggagf%)Teaction

tenperature is usually about -80 to about 100C, and preferably about -80
to about 70C, angd the re@ctigryig conpleted OH iﬂg&;_ 0 minutes to about
100 hours. The 2® ndUnh/Bf hytri de rédq?ﬂng nf'to be used is

usual |y about 1 to about é% mol , and pref er'dbl %bout 1 to about 6 nol per
mol  of 5Conpound ®1b) I'n paf®icular, when Iithi LHdal uni ni um hydride is
used as a reducing agent, it is preferred to use as a solvent an ether,
such as di etliyieiat Rér R1eth ahydrodte a, ddifoxaneabak nonogl yme, di gl yme or
the like, or an aron%%gcrg g{ocarbog, such _as benzene, tol uene, xylene or
the like. The reaction m xture odtai h8dcHy & He Bsferrediciidss the sdow

exanpl e, cosleetiandecsubitechedasof@n tirgolrabbotoPraredures such as
TiItrationKp%%ggthggiion, extraction and/or the like, to 30 separate a
crude reaction product, which is further subjected, as required, to a

conveni?®onal purificahi BRo@PEREEJUEBIRSHED a%:) 99|HQQC&QHQNPEOQ£E%EB@9

recrystalliz§tiog anq!or the like, to _
solvent 1n the presence of an oxidizing agent to produce Compound

(1b) .

OH 3 0 S

(1c) (1b)

wherein R1, R2 and B are as defined above.

15 The solvent for use in Process 7 can be selected from a
wide variety of known solvents, as long as it does not hinder the
reaction. Examples of usable solvents include dimethylformamide
(DMF), dimethyl sulfoxide (DMSO) , N-methylpyrrolidone (NMP) ,
acetonitrile and other aprotic polar solvents; benzene, toluene,

20 xylene, tetralin, liquid paraffin and other hydrocarbon solvents;
ethyl acetate, methyl acetate and other ester solvents;
tetrahydrofuran (THF), dioxane, dipropyl ether, diethyl ether,
dimethoxyethane, diglyme and other ether solvents;
dichloromethane, dichlorcethane, chloroform, carbon tetrachloride

25 and other halogenated hydrocarbons; mixtures therecof; etc. Such
solvents may contain water.

In Process 7, the oxidizing agent can selected from a
wide variety of known cxidizing agents. Examples of usable

oxidizing agents include dimethyl sulfoxide (DMSO)}-sulfur




-29- thereby isolate and purify the Conpound (1c). <Process 6> In Process
6, the conmpound of Fornula (6) is reacted wth the conpound of Fornula (8)
to produce Conpound (1c). OHS Rz M+ Al JS} R NJI >-R HBR2BN 5
(6) (8 (t c) wherein Rl, R2, B and M are as defined above. The reaction

in Process 6 is performed under the sam&30reaction conditions as for the
ss 7, Conpound (1c) is

reaction in Pr s . <Process 0 In Proce np

reacted in a?sc%{it%%b%)érlslo Ven mfe_fziﬁi’%esﬁfé’é%ﬁ@e(Ws@ﬁoé%iléﬁlzphboﬁghﬁm to
produce Corfpoletdyléibie, @yridbnRimOciiRrddhrof@t8 MdB ,BolNrohide Qeildlh)
wherein R 2 and B.are as defined above. 15 The sol'vent for use I'n
Process 7 CARFBECSE QLY r§hfa  wide vari ety of known solvents, as |ong

as it does not hinderrHehemoti€acdi QxiaEX I f -usabl l.vent s_i ncl ude
di met hyLf or mani df[ DVF).. di met hyl slglf%g?dﬁfe(%wé%),ggl\fsr%fﬁﬁ B)‘?’P?%?Ydone
(NVP),  “ac@Cshitt i feodnd ofRdr apt dtial opebay slohwerit $p benzene mdiobaene, 20

xyl ene, tetdcal off, chiysili:¢ Raeaf fin and ot her hydrocarbon sol vents; ethyl
acetate, methyl acetate and other ester solvents; tetrahydrofuran (THF),

di oxane, dipropyl et A8f, repetiyl mrhsre omliaetkokyethantmovd geyae: @nd Ot her
et her sol ventsexdi,shd oroethane, dichl orget hane,. I%BI rof orm carbon
tetrachl oride | and ot her ﬁal%‘é@%&?gg }Eff/d?rbdﬁ 8%%?“@5&%@% h&reef ;
etc. Such $6l fehtsahiegn contabntnetiem, brtProcess ahd/bherxi iz ngoagent can
sel ecteg froma .wde vari of known oxi dizjng agents. Exanples of usable
oxi di zi ng agg]ﬁt ST ncl U eedlg%%%%ly n ?ﬁ@&%de“%ﬁ%@)& SUrflpr subjected, as
_ required, to a conventional purification procedure, such as

column chromatography, recrystallization and/or the iike, to

thereby isclate and purify the Compound (1b).

<Process 8>

15 In Prccess 8, the compound of Formula (8) is reacted
with the compound of Formula (9) in the presence of a basic
compound to produce the compound of Formula {1} in which A

is -CO-Ba- (hereinafter referred to as “Compound (1d)”).

0 0 S 0 S
R [ >R, [ >R,
Rp T+ H)I\Bd/EN Rg)kBa/[ N

(8) (9) (1d)

20  wherein R1, R2 and Ba are as defined above; R6 is a hydrogen atom
or -PO(OR7)y; Bd is -~ (CHy)n-; n is an integer from 0 to 4; and R7
is a Ci-¢ alkyl group.

The ratio of the compound of Formula {9) to the
compound of Formula (8) is usually 0.5 to 5 mol, and preferably

25 0.5 to 3 mol of the compound of Formula (9) per mol of the
compound of Formula (8).

The reaction of the compound of Formula (8) with the
compound of Formula (9) is usually carried out in a suitable
solvent. A wide variety of known solvents can be used as long as

30 they do not hinder the reaction. Examples of usable solvents
include dimethylformamide (DMF) , dimethylsulfoxide (DMSO), N-

methylpyrrolidone (NMP) and other aprotic pelar solvents; benzene,




i oxi i di i i - hl ori de-
-30- trioxide-pyridine, dinmethyl sulfoxide (DVSO) -oxalyl cl
triethylam ne, pyridiniumchlorochromate (PCC), chromc acid, manganese
di oxi de, etc. The anount of oxidizing agent to be used is usually 5 about
1 about 20 nol, and preferably about 1 tqg _about 6 nol per nol of Conpound

(ic). The reaction m xture obtained by f'Hé ~above reaction is, for exanple,
: such as filtration,

Concont rat | Uty A og drdro b iitel FoST6 8 eyt aTECA By adesbest | on

concentration, _ :
product, whiglveangsfunebieanslybjeebtedl, asopreguhsed, ni&t@ng@p\/@&ﬂﬁﬂlﬁ?gﬁlon

i fi i h_as colum chromatography, recrysta
g%l/]:)IrC?L;O&[}}Cﬁé,%%t%gu'g?%%Soégfoigalﬁ?;e Tt SpUFrPiuEaR (@éﬁﬁ)ouﬁwxa@h <Process
8> 15 I n Prdigespy8, ether caiipeund @fndor mh@tﬁg%yéﬁaén%écﬁfg% thd h hEE ¢ he

f_Formul 9)_in the presence of a basic conpo 0 pro
gggggﬂgg gfetrlf’&‘fnﬁPZV%fi‘gs i PIRRERS ALherecE BAC- (Ierchi maiverts eker cedtain as

" - ~ d) 20
"Compound (Wadkt).. /R6 + JL 1IN~ R Nt R RR HBd R2 Ba (8) (9) (1
vvhe;rgi n Rl,( R)29rand Ba are as defined above; R6 is a hydrogen atom or
-PO(OR7)2; Bd is -(CHPPnreagtion @f theegarpdurosinod Fordil=and)R%ithstige CL_6

Formul & (8) 1 aaual ] v 08 fo gy GHEr Rl 287 (F s ol of t he
O ok o oot Sl oot o e b ShE A e,
is usuall ylggr r gg)r{ggt‘d | ﬁg%t%suittoagﬁe S0t vt PASHEERP Marli &Py 58 hauoan
sol vents can be usedAawicti@n@r_afngOoghlgiyon\g? m??g?mueﬁ%gﬁ%@?ﬁgé%,
.E?ﬁgPLsfSgﬁpgiﬁggﬁ%éﬁg%§E&§ppie, éfiall metals, metal hydrides, metal
alkoxides, carbonates, hydrogencarbenates and other inorganic
basic compounds; acetates and other organic basic compounds; etc.

15 bExamples of alkali metals include lithium, sodium,
potassium, etc. Examples of metal hydrides include sodium hydride,
potassium hydride, etc. Examples of metal alkoxides include
sodium methoxide, sodium ethoxide, potassium tert-butoxide,
sodium tert-butoxide, etc. Examples of carbonates include sodium

20 carbonate, potassium carbonate, etc. Examples of
hydrogencarbonates include sodium hydrogencarbonate, potassium
hydrogencarbonate, etc. Inorganic basic compounds include, in
addition to the above compounds, sodium amide, lithium
diisopropylamide, lithium hexamethyldisilazide, sodium

25 hexamethyldisilazide, etc.

Examples of acetates include sodium acetate, potassium
acetate, etc. Examples of organic basic compounds other than the
above include triethylamine, trimethylamine,
diisopropylethylamine, pyridine, dimethylaniline, 1-

30  methylpyrrolidine, N-methylmorpholine, 1,5-
diazabicyclo[4.3.0]nonene-5 (DBN}, 1,8-diazabicyclo[5.4.0] -
undecene-7 (DBU), 1,4-diazabicyclo[2.2.2]octane (DABCO), 2-tert-—
butylimino—Z—diethylamino—l,3~dimethyl—perhydro—1,3,2~
diazaphospholine (BEMP), etc.

35 It is suitable to use such a basic compound in an




met hyl pyrrol i done (NMP) and other aprotic polar solvents; benzene, -31-

tol uene, xylene, tetralin, liquid paraffin and other hydrocarbon solvents;
nmet hanol , et hanol, isopropanol, n-butanol, tert-butanol and other al cohol
sol vents; tetrahydrofuran (THF), dioxane di propyl ether, diethyl ether,
di met hoxyet hane, diglyne and other 5 et féf~sol vents; mxtures thereof; etc.

Such sol vents, JRY o¢0Ht A ter. The reactiopn of the conpound of Formula
(8) with the com?guﬁdfo"!flj é\é\%ﬁgrapf%seeﬁagﬁé’shagl W chmleBesuto by ic $REI nui ng
stirring atc@poond0de,regahtpreber Bdinyalat (8pom t enperature to 10 150C, for

30 mnutes to 60 hourﬁl, and gr ef er.abl¥ 1 to 50 hours. A wide variety of
known basic conpounds ar &°BSabYe MHEHER uth Rt ReCoPYekbpkovealrratt iomtia, s,

metal hydriftes cxmmph, @lkex des, sgsyLenat %,amlcgdz%%gr;g%@éo‘?ﬁeang o her
inorgangc ounds; acetates and other organi c basic conpounds;

basi.c. co ,
etc. 15 Exf}‘?pl%éitﬁ"f‘t TealGONRERRF3L 1910l g6 rpFE MmN odi bhe 1ijat,assi um et c.
Exanpl es ofsematrate hy didudes repet uge SO, Lde, ium.hydride, etc.
Exanpl es of netal eaI koxi des i ncl ude sog%m&ﬁ% ngSi gg,glc@%%isuumjgg‘gg% d%s,
pot assi um tEALPERoXiUE: CODYRLR Pt Dt Sk el oretroocEdanp) es:cof agar bonat es

e ol 2h CAAROMELE N PSS § 2L DONAL SnFLE - R ATRCS O

hydr ogencar bonat es i ncl ude sodi um rogencarbona

hydr ogencarb6agbe, izalate aodgawnt tf basiec Cooppouhdddincl ude, in addition to
the abgye Q@ggggggzg> sodi um am de, lithium diisopropylamde, Iithium
hexanet hyl di si | azi de, sodi um 25 hexanet hyl di sil azi de, etc. Exanpl es of
acetates include sodiunPeest=t 6, PONESSIAIN1AACEEateactRId inEXREP) S:Bfe

'or gani ¢ basj-c.c s _other.than the _above jnclude triethylam ne,
trimet hyl ars#neé,]p gl i E%pragfﬁ et hHRAE, CORRTHIche 1Pdi met hyl ani 1ine, 1 30

met hyl pyrrolidine, N nethyl norpholine, 1,5- diazabicyclo[4.3.0]nonene-5

(DBN), 1, 8-di azalyj cycf-8[5. 4.0]- undeceane- 7;-8DBU) ,
1, 4- di azabi cycl RDQ.B%/E}{ TMane ( DABCO?QEJK%-)Ln’F%f
2

(1d) (1b)

wherein R1, R2, Ba and B are as defined above.

15 Examples of reducing agents include hydrogen catalytic
reducing agents, such as palladium~black, palladium-carbon,
platinum oxide, platinum black, Raney nickel, etc.

When using a hydrogen catalytic reducing agent, it is
usually suitable to perform the reaction in an hydrogen

20 atmosphere at atmospheric normal praessure to about 20 atm, and
preferably at atmospheric normal pressure to about 10 atm, or in
the presence of a hydrogen donor, such as formic acid, ammonium
formate, cyclohexene, hydrazine hydrate or the like, usually at
about -30 to about 100°C, and preferably at about 0 to about 60°C.

25 The reaction is usually completed in about 1 to about 12 hours. A
suitable amount of the hydrogen catalytic reducing agent to be
used is usually about 0.1 to about 40 parts by weight, and
preferably about 1 to about 20 parts by weight, per 100 parts by
weight of Compound (1d).

30 | Examples of solvents usable in the reaction in Process
9 include water; methanol, ethanocl, isopropanol, n-butanecl, tert-

butanol, ethylene glycol and other lower alcchols; ethyl acetate,




but yl i m no- 2-di et hyl am no-1, 3-di net hyl - per hydro-1, 3, 2- di azaphosphol i ne
(BEMP), etc. 35 It is suitable to use such a basic conpound in an -32-
anount of 0.1 to 5 nol, preferably 0.5 to 3 nol per nol of the conpound
represented by Fornula (8). The reaction_m xture obtained by the above
reaction is, for exanple, cooled and sﬁ%?écted to an isolation procedure,

such 5 as fdiitha entrati o ext action and/or the like, to
separate a Sride %%%E%%%gr (% :Lgerﬁﬁ,t 3 {1l EeFreamidgs (DMF)

required, tl\bﬂetb@hymolmw@hepmwmm caatd @mhefoa:@mtrle pUER ASIveafRlsumm

chr omat ogr eclystalli nd/ or the li ke, to t her eby i sol ate and
purify the %n%{l{ te E5aﬁ¥5?5 Ng > X BYQyc FFOY LB npdiedmel andi s

reacted i ncxtherpe’els@m:,e beﬁfzeﬁeretﬁtbﬂ(ije@ﬁ agenind oy %@HE? %%d (Ib)y. ~S}
(1 b) wherein Rl, RZ, are as

R~ " fh? Rh g
def i ned aboygro‘i%r festyge e"cﬁ?cqeﬁ)é'ag*é‘ﬁts i ncl ude hydr ogen catal ytic

reduci ng agents, suchhasr@addiagh winb d r | num
oxi de, plati num bl ack, Rgney “ni ckel , U%?bt\%\%lg%aug rr?'g}?% %%gFoggﬁ atalyric

reduci ng ad8ht XY ceebar| §nd wubiseed ot pert gemltheon egam:tde@mrep Qlch

hydrogen 23sarapephals, aboAbaRsphSre BOIRL. RIeSSUTE, | t, 20 atm and
preferably at at m)spherl c normal pressureé {8 at 'n-°t he

presence of€HAEJER GyErudenveactsiorh pas’df.lotmvmlaﬂnl dls aﬁﬂﬂmmrﬁubfj@&ﬂ@éle,as

cycl ohgxene Qypé@mt%e )i usual | about -30 to about
100C, and p?ef erably at a 1rlo\t?j%r?tolto a 36%35 O?SP%E‘E ‘ot i%%Rhi 8Susual |y

conpl et ed Pﬁl‘a@é)mhrpmeoab@iuy,lZeimgmalhzaiﬂohabhg/@m 10fet hg, hydr ogen
is.usually about 0.1 to about 40 parts

cat al yt
g; \(j\l/e?/gktc E@%%(% gL er a%l‘l;ng?d k?ourtl ¥ ggea OB $4Pt s by wei ght, per 100

parts by <Process 10>
In Process 10, Compound (lb) is subjected to a
15 reduction reaction to produce the compound of Formula {le)

(hereinafter referred to as “Compound (le)”).

0 S S
| />"‘H1 I >R

(1b) (le)

wherein R1, R2 and B are as defined above; and Bc is a Cog
alkylene group.

20 A wide variety of known reduction reactions can be
employed as the above reduction reaction. For exXample, the
reduction reaction can be performed by heating the compound in
the presence of hydrazine and a basic compeund in a suitable

solvent.

25 Examples of usable solvents include water; methancl,
ethanol, isopropanocl, butancl, tert-butanol, ethylene glycol,
diethylene glycol and other lower alcohols; dimethylformamide
(DMF) , N-methylpyrrolidone (NMP) and other aprotic polar
solvents; diethyl ether, tetrahydrofuran, dioxane, monoglyme,

30 diglyme and other ethers: benzene, toluene, xylene and other
aromatic hydrocarbons; mixtures thereof; etc.

A wide variety of known basic compounds are usable,




wei ght of Compound (1d). 30 Exanples of solvents usable in the reaction in
Process 9 include water; nethanol, ethanol, isopropanol, n-butanol, tert-
but anol, ethyl ene glycol and other | ower alcohols; ethyl acetate, -33-

nmet hyl acetate and ot her ester solvents; dinethylformam de (DW),

N- net hyl pyrrol i done (NVP) and ot her apr ofitc pol ar solvents; diethyl ether,

t et rahydr of yr-an, .di e, nonogl , digly and other _ethers; benzene,
t ol uene, xy el?izgl éﬂggé(?%erfogr 8?%%?‘%%%35 oggfiﬁbﬁi%?' MSkBdr eskerdasof ; etc.
The reacti dwdrioxtides, obimicnedeby hjterafona rbeastddMrdS othbPr : SXARLE,

cool ed and bs:_iusl:ijcect ed to an isolation procedure, such as filtration,
concentrat i om - CeXPFRREIGH &5GFor the like, to separate a crude reaction

product, which is fumkheplssbjeeiedl ASqAMidLquihade éc?di%(?ln\é?@%i%onal.
purifi C?tl on procedurei such as colunm chromatography, TrecrystalTlization

and/ or the HItRES1HY hy by FSol &@mahes puk iMerathel Bonpirmdngliblle <Pr ocess
10> I n Progess uhOne Gooind s0h i j.ect - educti.on reaction
to produce the con%ound of Eor%}la&(l e ld%( hgéite%%aﬁ er%grréﬁ%]}l?%ﬁl X ﬁgc'

" Conpound EF&Pyes Jof JydmexRdes Rn@d ude' BEINm (Hydoxibde) mpheisginnR , R2 and
B are as defijped;abovs,. a [ al kyl ene.group. .20 A wide variety
of known reg/tjctiéﬁg'r e%&'i g%é%alﬁ%bgjfcéﬁ%)%@aéc aém%‘gded FeGaErPRH-e,
reaction. Potasgiwpl@richeter educt i Bramphed iodh hgdRobenpanionred by-heat i ng

t he coppou I n of hydrazine and a basic conpound in a
sui tablﬂg %%Id\%%tﬁy %glgrﬁﬁgrsla% " FEABPE TR genmef e vt &< et hanol |

ethanol , i dopropaiolhadiot anobouridy tinbitiaspl besitdy ene gh¥ &0 compounds,
sodium amide and the like.

It is usually suitable to use such a basic compound in
an amount of 0.1 to 2 mol, preferably 0.1 to 1 mol, and more

15 preferably 0.1 to 0.5 mol per mol of Compound (1b).

A suitable reaction temperature is usually about 50 to
about 250°C, and preferably about 100 to about 200°C, and the
reaction is completed usually in about 30 minutes to about 10
hours.

20 The reaction mixture thus obtained is, for example,
cooled and subjected to an isolation procedure, such as
filtration, concentration, extraction and/or the like, to
separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as

25 column chromatography, recrystallization and/or the like, to
thereby isolate and purify the Compound (le).
<Process 11>

In Process 11, a halogen atom in the compound of
Formula (1f) (hereinafter referred to as “Compound (1f)”} is

30  substituted by cyanc to produce the compound of Formula (1g)

(hereinafter referred to as “Compound {1g)“) .




di et hyl ene gl ycol and other |ower al cohols; dinethylformamde (DW),

N- et hyl pyrroli done (NVMP) and other aprotic polar solvents; diethyl ether,
t et rahydrof uran, di oxane, nonoglynme, 30 diglyme and ot her ethers; benzene,
tol uene, xylene and other aromatic hydrocarbons; m xtures thereof; etc. A
wi de variety of known basic conpounds aré®usable, -34- which include, for
exanpl e, netal hydrides, netal al koxi des, hydroxides, carbonates,

hydr ogencar bonat ergagd ot her inorganic basic conpounds, etc. Exanples of
nmetal hydrides incl ggde sodi-§m hydride, 5 @é@ssi um hydride, etc. Exanples
of nmetal al koxides ispal ud |, A%di_ um get hoxi de> jodi ynTeghoxi de, potassium
tert-butoxi de, etc.X" Ex&npl gs of hydr oxi dem;ny e % odi um hydr oxi de,

pot assi um hydr oxi de, egi:f) Exanpl es of car ates include sodi um car bonat e,
pot assi um car bonate, etc. ‘Exanpl es of hydrogencaft®nates include 10 sodi um
hydr ogencar bonat e, pot assi um hydrogencarbonate, etc. |norganic basic

conpounds imekude xbesi des kheraboy eGoppauds,.; sediumanide and the I ke.
C |

It is usually suitable to use such a basic compdun nf*8fF0.1 to
2 nol, preférabpybt it utedl onolaleyehwobet ltupreferabhky0. drdi,0.55 mol  per

nmol of Co uj | e reaction t erature is usually about 50
to about m%%(%{%?sgnﬁgtberdgf%r g%f(ggea ou szﬁgu?%gamoﬁtal GE, I5P&P 1 e Cireeact i on

i s conp? et edkasyalily dlkcalyogtod0, rd M8y 10, _aboUto:d0 grRaH! San %imecl_ .
d and subjected to an

reacti on m hus obtai ned i.s, for exanple, coole

i sol ati onn%r{%g%)gﬁre? psﬂ“’cﬁcésmalf 9% F&g?Bﬁ?H%é‘@ﬁPr at Fon, 2%t @gtien and/ or
the |ike, methpbpardiicayageoute & @aebbePl PFAANCT a PREL: At herc

'subj ect ed, aﬁgo re ire(rjll, to a conventional purification procedure, &uch as
25 col urm &nrone 3%05%’ yITPERr st @lAAREOY b Arl P t BeCl-skel kampylt yereby

i sol ate and puid yyriche, Cenpound obep, sREOcessc b rbamoy 1 group, an

10  aminosulfonyl group, an amino group which may be substituted with
a Crg alkyl group or groups, a Ci_g alkanoylamino group, a Cj_g
alkylthio group, a phenyl group, a pyrazolyl group, an imidazolyl
group, a triazolyl group, a morpholino group, a pyrrolidinyl
group, or a piperazinylcarbonyl group which may be substituted

15 with a Ci-¢ alkyl group or groups; and m is an integer from 0 to
4.

A wide variety of known substitution reactions can be
employed as the above substitution reaction. For example, the
substitution reaction can be performed by heating the compound

20  with a cyanide in the presence of a paliadium catalyst in a
suitable solvent.

Examples of palladium catalysts include
tetrakistriphenylphosphine palladium and the like. A suitable
amount of palladium catalyst is usually about 0.001 to about 0.4

25 mol, and preferably about 0.001 to about Q.2 mol per mol of
Compound {1£f).

Examples of cyanides include zinc (II) cyanide and the
like. It is usually suitable to use such a cyanide in an amount
of 0.1 to 5 mol, preferably 0.5 to 3 mol, and more preferably 0.5

30 te 1 mol per mol of Compound (1f).

The solvent can be selected from a wide variety of




I'n Process 11, a halogen atomin the conpound of Formula (if) (hereinafter
referred to as "Conpound (1f)") is 30 substituted by cyano to produce the
conmpound of Forrmula (1g) (hereinafter referred to as "Conpound (1g)").
-35- W m(R8) mrSrS X AI-N?-R-_y IIN-R NC A (1f) (1S) wherein RL, A
and X are as defined above; R8 is a hydré¥y group, an unsubstituted or

hal ogen- subgt i t ut Cl. 6 al kyl group, an wunsubstituted or
hal ogen-sub]glrtulg‘%ryutsgj VETTE atk gPBupt HPREL Netshanderkyhel reaatkoxy group, a

pheny! - C1_6Esidrgoxys gEOUgabRN sailivBat £1i ke 1 Ak @Xie O PUR, MG A M Be
substituted w th Ci 6 Jgékyl[)g‘%roup, a net hyl enedi oxy group, a cdrboxyl
group, a ph%%wygrski Pox L (BSOA kasShu ibany e andughetl aprat kanaylaoxy
group, a Clsélwaintanoyte@salP nethyEYaNQ, 0" it roup, a Cl 6 _
al kyl car, ba[}l())%{f_ gr ouE, Zn 10 ?r?i ngsul fonlyIk%gggﬁgéﬁl%n({%r%%ngeg?%%pSC%ﬁeélﬁsrray
be substit WL h EOBURTE 6 XLRYE, g ugRldn, gloapsd @ rGEf6nahkanstaani no
group, a C RLkyht hi o P, henyl u a. pyrazol roup, an

i mi dazol yl Jh;gl}roup, atri gg%f&%l Béggp, 4 r?g%%ﬂglﬂ %FSQB?XL' g'il_rhf%ainﬂ’ilnyl
group, or &itpErazneyiaral sohgr gtodplwsiothenay; betsubsti-batat 1Gamth a

Cl1_6 al kyl gr. or ; mis an. integer fromO to 4. A wde
variety of C%r?%l\%ﬁgeéu%%l #Btl gﬁﬂgﬁac#:'ieéc lcﬁ%h% / VB¢edndsOtre @hdvs
substi tuti cplveatsi orthyHormcexahp) enettie asubstd tdHd ORnELALEION LARRE. .
per f or ppd %X@g%%n&etr%%fqon?oun% 28 vvii'h a cyanide in the presence of a
Ftabl 9561 Fenfe S ARyl eSnbihalatadi um cat al yst's

pal | adium catal'yst ina “sul

include tetrakistri phenyéphosphiofetpal tagiowmaandst he;idy ke itabl e
‘anmount of pall ?gl um catal yst is usually (glgjout OTOO%L to aboﬁé’é*d.%ﬁéi?m ,
and pref er 851§ aboRT 056021t 03B RC G022ABIC, pendnpretdrably at -100 to

100°C, for 30 minutes to 60 hours, and preferably 1 to 50 hours.
The reaction mixture thus obtained is, for example,
15 cooled and subjected to an isolation procedure, such as
filtration, concentration, extraction and/or the like, to
separate a crude reaction product, which is further subjected, as
required, to a conventional purification procedure, such as
column chromatography, recrystallization and/or the like, to
20  thereby isoclate and purify the Compound (lg).
<Process 12>
In Process 12, the carboxylic acid moiety of the
compound of Formula (1h) (hereinafter referred to as “Compound
(1h)”) is subjected to an amide bond formation reaction with the
25 compcound of Formula (10) (hereinafter referred to as “Compound
10”) to produce the compound of Formula (1i) (hereinafter

referred to as “Compound (1i)”).

(R%a (R9)n
1 a, R1Q N s
~ (A R0 Lol MRy
(1h) (10) R0 0

wherein R1, A and m are as defined above; R9 is a hydroxy group,
30 a halogen atom, an unsubstituted or halogen-substituted Cj_g
alkyl group, an unsubstituted or halogen-substituted C;_¢ alkoxy

group, a Cj-g alkoxy-Ci.¢ alkoxy group, a phenyl-Ci_¢ alkoxy group,




‘ ound (I1f). Exanples of cyanides include zinc (Il) cyanide and the
F?EE. I t §s Lsuallgpsuitableyto use such a cyanide in an amount of 0.1 to
5 mol, preferably 0.5 to 3 nol, and nore preferably 0.5 30 to 1 not per
nmol of Conpound (If). The solvent can be selected froma wide variety of
-36- known solvents, as long as it does~Adt hi nder the reaction. Exanples
of usable sqglvents include dinethylformam de (DVF), dinethylsulfoxide

(DVBO), acet ot rel-and Gt heFreHPot MECh dledr bessphehntaitescpibhea Gret hyl
ethyl ket onellaid gabhipr o Kejrenss Oh Viedtsil c2eRERZE NG o P! gegﬁerrlret%?%g:l’up, a

tetralin, liquid paraffin and other hydrocarbon solvent _
et hanol , i g? éwFaﬁb%ﬁﬁ%uﬂﬂoPprt@rQLknﬁkﬁa@DYéﬂEyogrmup,abcﬁbglaSKﬂnu@nIs,

t et r ahydr of j ne j t her _di t.hyl et her,. di gl yme and
other epher anl vent b thore e, SRR ara E Do EbRE L Y
sol vent s; aﬂoaﬁF%PﬁﬁkgﬂﬂﬁeﬁééﬂP:e@mxam&mphgsomyeﬂtsﬂnnmycbetgmbhﬂmaheéd The

i foo1t o] it cyanide is .usually carried out at
1100 to 2008 "aAd prer orabi sl 15 £ 5 Reb6e IS S nuceki o 60 hours.
and prefer @adkylihio QKDHWJUﬁsphém%?{qﬁnmp,pa ?Z£§3£$ylﬁggggﬁ?gﬂtgﬁgﬁbggl§pr
exanpl e, ol ; ] ed to_an |s _ ,. Su
fiI?Pation%éggﬁée%??ég%%%1&9e§§%%%1i%n?oﬁﬁh?g+n?tﬁ§q ked PBrrekisHigte a crude

reaction poodupt or whirelpers zi oyl derbasiyhj geb el witish kBGULE e8hibdQ tAted by
such as  col umm chr omat ogr aphy,

i ificati dur e,
e yothl I P25t ifof ShaI BroHEREY FREE 0 To6% Abr BEYEAFoIate. Ant pur o Bhe
Conpound ( 3gy. R1¥Piecessiep2rddm FF 0GeESalgyatdercarbexyl i £ Aci %]_r]r(ﬁget y of
fthgp conpound'of Formul a 1hénéhereinafter referred to as "éﬁ%pqu (1h)")
i s subj ect 8§°t" a?f“ilrﬁaé'eb oROnFSt st P8RNr @aT FHawthh etk @Eitc orpoogeh of

Formul a (1@)ofheneinakebnr &f & r&d Aemaso; C&{Bﬁt@}é@dniﬁ%%%ﬁ %t%EnOdﬁ?gé]{l‘#
conpound of Fornula (1i) (hereinafter referred to as nmpound i X
a plperazine ring which may be substituted with a Ci-6 alkyl group

15 or groups.

Conditions for known amide bond formation reactions can
be employed in the amide formation reaction in Process 12. For
example, the following reaction methcds can be employed: (A) a
mixed acid anhydride method, in which carboxylic acid (1h) is

20 reacted with an alkyl halocarboxylate tc form a mixed acid
anhydride, which is then reacted with Compound (10); (B) an
active ester method, in which carboxylic acid (1h} is converted
to an activated ester, such as a phenyl ester, p-nitrophenyl
ester, N-hydroxysuccinimide ester, l-hydroxybenzotriazole ester

25 or the Iike, or an activated amide with benzoxazcline-2-thione,
and the activated ester or amide is reacted with Compound (19);
(C) a carbodiimide method, in which carboxylic acid (1lh) is
subjected to a condensation reaction with Compound (10) in the
presence of an activating agent, such as dicyclohexylcarbodiimide,

30 l~(3—dimethylaminopropyl)~3—ethylcarbodiimide (WSC),
carbonyldiimidazole or the like; (D) other methods, for example,
a method in which carboxylic acid (1h) is converted to a
carboxylic anhydride using a dehydrating agent such as acetic
anhydride, and the carboxylic anhydride is then reacted with

35 Compound {10), or a method in which an ester of carboxylic acid




(ROM(ROM / S RIOrS HO{ AWM NHR1I0 Q J~-N}-R R111 A 0 Oh) ( 10) R11HN
O (ti) wherein RL, A and mare as defined above; RO is a hydroxy group, 30
a hal ogen atom an unsubstituted or hal ogen-substituted C1_6 al kyl group,

an unsubstituted or hal ogen-substituted C1 6 al koxy group, a Cl1 6

al koxy-Cl1_6 al koxy group, a phenyl-ClL 6" ﬁRoxy group, -37- an am no-Cl_6

al koxy o supyi iy, BsuisLLOVLed Wi A CL6 caliyl oroup or oroups, a

nmet hyl enedi oxy group, a phenoxy group
al kanoy! oxyexgsewge andla Gllajhkaampdaratgrmp,a @eﬁy@@qmmﬂ@h &n AP HYnoup. a

Cl_6 al kyl u am nosul fon group, an amino group which
may be subgc'?ﬁlr %@ékyg{g EE)dldgjlilg Vel kyi- ’graoﬁﬁ}f/b%\xﬁll% agiRaheyidmi e group, a
Cl 6 al kylzidacmegr@mph Gomploeny (QUpURta pyrazolyl group, an im dazolyl
group, @ triazolyl ?] a norpholino group, a pyrrolidinyl group or a

pi per azi nyl car bonyl 1566 A by nBEdsif tysest 68 Bye I@@%&C@dal kyl group

or groups; anhysiraﬂelrﬁéiﬁgﬁ (hy oA Eé)o%taQHQdFng ai=h ‘ﬂn%ﬂ ndependently
each a hydrogen atomor a Cl_6 al kyl group, dt e bon e eto each
ot her via ﬁ’?‘g’”‘éaflaﬁ%ﬁ*‘ﬁtlrﬂ“tfr 6@@nth€at%aaﬁ§dammda@r¢1dt enhypdriateoons or anot her

ni trogen atremctte OoFrMcARLREN 74 yne y.be substituted with a
Cl 6 al kyl groug 15 or rpoups aCondl tP%%s%fﬂkﬁmﬁ A dEHGHEF of frmt i on
reactions C&fFTCHE @W%@hﬁn%m@m déif or ritiei Gnhotem{43aﬁmlaﬁnpf@e§@§§on12
For examplig, pthesfRld qw ng thods can be enployed: (A) a mxed
aci d anhydridé nmethod. 1 n whi £gf"ﬁgcar O)r(r;% P oAt Y PRS- 205rBARtRRF M th an
al kyl hal o@QFlB@RW%tJélql@dEocmzamndseﬁtoaven}tlmﬁm@r uged Mltfme ls%:h'bh,@@n—

reacted wigh G195 (B an , active ester method, in which
car boxylic a?%ﬂﬂ?l S C(’)nveB%1 dS Yo S EEF‘H}%{ S EStoy Larine, doymidineny |
ester, p_ndpmgpmmﬁgnlllne, N-ethyldiisopropylamine, dimethylaminopyridine,
N-methylmorpholine, 1,5-diazabicyclo[4.3.0]nonene-5 (DBN), 1,8~
15 diazabicyclo[5.4.0lundecene-7 {DBU) , 1,4-diazabicyclo[2.2.2]-
octane (DABCO) and other organic bases; sodium carbonate,
potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate and other carbonates: sodium hydroxide,
potassium hydroxide, calcium hydroxide and other metal
20  hydroxides; potassium hydride, sodium hydride, potassium, sodium,
sodium amide, metal alkoxides such as sodium methoxide and sodium
ethoxide, and other inorganic bases; etc. The reaction is usually
performed at about -20 to about 100°C, and preferably at about 0
to about 50°C, usually for about 5 minutes to about 10 hours, and
25 preferably for about 5 minutes to about 2 hours. The reaction of
the obtained mixed acid anhydride with Compound (10) is usually
carried out at about -20 to about 150°C, and preferably at about
10 to about 50°C, usually for about 5 minutes to about 10 hours,
and preferably for about 5 minutes to about 5 hours. Generally,
30  the mixed acid anhydride method is performed in a solvent.
Solvents used for conventional mixed acid anhydride methods are
usable. Examples of usable solvents include chloroform,
dichloromethane, dichloroethane, carbon tetrachloride and other
halogenated hydrocarbons; benzene, toluene, xylene and other

35 aromatic hydrocarbons; diethyl ether, diisopropyl ether,




ester, N-hydroxysucci ni mi de ester, 1-hydroxybenzotriazole ester 25 or the
i ke, or an activated am de with benzoxazoline-2-thione, and the activated
ester or amde is reacted with Conmpound (10); (C a carbodiimde mnethod,
in which carboxylic acid (1h) is subjected to a condensation reaction with
Compound (10) in the pr esence of an actB@ating agent, such as
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hydr ogencar bonat e and ot her carbonates; sodiu r oxi potjésssﬁ
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Solvents and basic compounds usable in this method include those

mentioned hereinafter as solvents and basic compounds usable in
the method in which a carboxylic acid halide is reacted with
Compound {10} mentioned above as one of the other methods (D). A
20 suitable amount of activating agent is at least 1 mol, and

preferably 1 to 5 mol per mol of Compound (10). When using WSC as
an activating agent, addition of l-hydroxybenzotriazol to the
reaction system enables the reaction to proceed advantageously.
The reaction is usually performed at about -20 to about 180°C, and

25 preferably at about 0 to about 150°C, and is usually complated in
about 5 minutes to about 90 hours.

When the method in which a carboxylic acid halide is
reacted with Compound (10), mentioned above as one of the other
methods (D), is employed, the reaction is performed in the

30  presence of a basic compound in a suitable solvent. Usable basic
compounds include a wide variety of known basic compounds, such
as those for use in the Schotten-Baumann reaction described above.
Usable solvents include, in addition to those usable in the mixed
acid anhydride method, methancl, ethanol, isopropanol, propancl,

35 butancl, 3-methoxy-i-butanol, ethylcellosolve, methylcellosolve




et hoxi de, and ot her inorganic bases; etc. The reaction is usually
performed at about -20 to about 100C, and preferably at about 0O to about
50C, usually for about 5 mnutes to about 10 hours, and 25 preferably for
about 5 mnutes to about 2 hours. The reaction of the obtained m xed acid
anhydride with Compound (10) is usually~%farried out at about -20 to about
150C, and I y_at .about ~ 10 to about 50C  usually for about 5 m nutes
to about 18{ og)rtggk %%%Phpoaesf’e?gﬁgwjf%l?l soRY T 5 MHutES tepe aiiie™s RoGrs.

General |y, T80 rehéonbketheaciadbanhy s i g dBbhode i S RRELSLAR (1) alss%\ée“t-
Sol vent s usle,d for, conventional .m xed acid anhg;lri de nethods are usabl e.

Exanpl es of  Usah e8| SBhES PHEFHILY cIRl6Esedr Fyom di etider sarydanadt is
di chl or oet heme,l 1gashprariet rachker i e %n@i@,era%fl?a%@gggﬁg Pé%rlocargons;
y

benzene, tol uene, xylene and other 35 aromatic rocarbons; wt’hf}P et her,
di i sopr 8pyIPrEERERPLY 3BoUtetly SRy alPeurTamoldp fret tmxyethapaiand:iat heiiasher s:
met hyl acettremolethyd hat €10 SORLAP at.e and ot her esters; N N

di et hyl acetam gs. N o b m%gd%%a%%%‘t r%% QEre b s rEommed at
hexamet hy| gesphoZ? cte rakanitd@satiy etmheprapeoibly pel apose! yen SooRt M ¥H4r es
thereof; etgq Exanpl | . ocar boxyl ates usable in the mxed acid
anhydri de nethod | ncfu% glfprlrg}f%%l 1r2ﬁzib§:f1%f (g)rIﬁ% lgt,es &t RYPUbr ohdioEfat e, et hyl
chl orof ormat e, et hyl Theoanidy manel, forsobidry lreabt 06.0f Of MBiRas8t €2 44 this

nmet hody 5 Co nd.. ( n | kyl_ hal ocar boxyl at e _and Conpound (10) are

pr ef er%at%l ygggg ?rf}gll%)foeqﬁflrrg}fa%r(eaacrrl}'&unﬁt g,om ?J‘%/mga(clll?)of“’lphgg%‘wnd (?10) in

hal ocar boxyhat presehceCotfpeupitopiyrigancapsendeusedqi s an Mﬁ%i% about 1
a

to about I r _nmol _of, Co und (10). Method (C), in whic

condensat i éﬁé?ggc?lfc naisstﬁélf’?‘?r@g% ha’ﬁet i heydreeseliimd gbipvidéng

agent, canpbenperi-giheeg1phogphdiersivict adl 1@ rsahventqi &Hﬁg cBﬁS?ﬁgF}?o%p%%ttﬁ.,
e TN thi's

absence of _a gﬁﬁ?ﬂhg@%“%%ﬁg? Sol vents and basi ¢ conpounds usa

met hod i ncfud €Y KEPEERRIRsPIOTS 6| veide dnd (Baske-Tonpounds

usabl €15 n okheonelifgd ) pRo¥ Gl @ $a6hoxy! dc 1aci d;hal ide is reacted with
Conpound (10) nentioned above as one of the other nethods (D). A
The reaction is carried out in the presence of a

solvent and a basic compound usable for the method in which a
carboxylic acid halide is reacted with Compound (10), usually at
about -20 to about 150°C, and preferably at about 0 to about 100°c,
20 and is usually completed in about 5 minutes to about 30 hours. Tt
is suitable to use each of the condensing agent and Compound (1lh)
in amounts of at least about 1 mol, and preferably about 1 to
about 2 mol per mol of Compound (10).
<Process 13>
25 In Process 13, the carboxylic acid moiety of Compound
(lh) is subjected to an ester bond formation reaction with the
compound of Formula (11) (hereinafter referred to as “Compound
(11)”) to produce the compound of Formula (13} (hereinafter

referred to as “Compound 137} .
30

Gl R £ S,
(1h) (1) Y i

wherein R1, R9, A and m are as defined above; R12 is a Ci_g alkyl




20 suitabl e ambunt of activating agent is at least 1 nol, and preferably 1
to 5 nol per nol of Conmpound (10) . Wen using WSC as an activating agent,
addi ti on of 1-hydroxybenzotriazol to the reaction system enables the
reaction to proceed advantageously. The reaction is usually perfornmed at
about -20 to about 180C, and 25 preferatid- at about O to about 150C, and is
usual |y conpleted i n_ about m nutes to about 90 hours. Wen the nethod in
which a cagg8§9{|§?@y§ &Shélm¥ﬁ¥9%¥ I-EHE 8 WNEACEBRpRUR ( 10), ment i oned

above as one of the ethertidiRt kedSKhiIn éé%e@”ﬁ&ﬂyQQnmkmﬁoﬁeg?éééi nlsS can
perfornmed in the 30 Eresence of a basic conpound in a suitable solvent

Usabl e baspg © dsFemneadelea wiltken \hhﬂmeflymmuﬂd\d\ﬂni basm kephpeynds,
such as th §8u150rtﬂés kertﬁ'&]é?b%fa%oﬁ é%{ﬂk?é‘ rPdet d ghove.

Usabl e solvents i ncl u in addition to t ose usa nlxe aci d
anhydride heghbey Gﬂmphandl(1mﬂrﬁmmoﬂompe@@ﬁo@anohn @rsmmﬂuﬁlﬁ 3b1bat@anial ,

3-meth | t | - 40- th
algghofgy gcgt ﬁ%%%wﬁeegggégfﬁ OEO& ks gﬁéh%ﬂ§$£ OS@PE”mSTHECfQ%?S o?rthe

car boxyl i cchtoxb i, delltm@wrmmme( 16)cmzsonmnmahem t£fbana ceaBcheySiket abl y
uitable to use, for exanple at

selected fro r

| east abouf™ %Pé%ﬂ gﬁ& g%ﬁ%ﬁ%ﬂ@¥ﬂ§$cﬁﬁ E;/’1 525BBut FB YRS ok Vi pRe and
carboxyli006n¢ﬂ hadrizdec pedra®irbehsCoapotid €18kr, dhesdigaghhobchsy usually
perfor bout -20 to_about 180C, and preferably at out 0 to about

150C, gﬁ‘é YAFofyhph et SPAaeab SiTe BRexRiheaet %n%b?ﬁhensﬁthéi-ﬁ?s The

ami de bondméﬂ{f@tddél‘&aﬁéﬂcét iRePreeess n d0-@ls0 he BehEiprmed by
reacting Conpound (1h) mntﬁ%m_npound (16K%%0®@the eresence of a phosphorus

conpound s&FVETY A% NadéBpeAsiasgamagentl, gineabviEe %ﬂﬁﬂ%ﬂephosphlne
di pheny! phasphirpls.ugrbeiade, heﬁ&%@ﬁ&l%%@ﬂlgh%?%ﬁ’{cﬁé“ny hosp%' dat e,

di et hyl chl orophosphate, diethyl cyanophosphate oric azide,
bi s( 2- oxo- %P%H?ﬂékéféﬁrd$@$ﬂ%qﬂﬁﬁs@hkhﬂéﬁ%ﬂﬂh§ﬁﬁééroﬁbtheCDWMQMndWmilﬁeaaM|on

s canry eda i 1 oLBA PEesanA% At . @ afbY8Ot o AN A 1RAShE 4§ ORAUR usabl e
I
trlfluoroacetlc acid and other organic acids; hydrochloric acid,

bromic acid, hydrobromic acid, sulfuric acid and other inorganic
acids; etc. The reaction is usually performed at about 0 to about
150°C, and preferably at about room temperature to about 100°C,

20 and is usually completed in about 0.5 to about 30 hours.

When Y in Compound (11) is a halcgen atom, the reaction
in Process 13 is performed by reacting Compound (11) with
Compound (1h) in a suitable sclvent in the presence of a basic
compound. Examples of usable sclvents incliude methanol, ethanol,

25 isopropancl, butanol, tert-butanol, ethylene glycol, diethylene
glycol and other lower alcohols; chloroform, dichloromethane,
dichlorcethane, carbon tetrachloride and other halogenated
hydrocarbons; benzene, toluene, xylene and other aromatic
hydrocarbons; diethyl ether, diisopropyl ether, tetrahydrofuran,

30 dioxane, dimethoxyethane and other ethers; methyl acetate, ethyl
acetate, isopropyl acetate and other esters; N,N-
dimethylacetamide, N,N-dimethylformamide, dimethylsulfoxide,
hexamethylphosphoric triamide and other aprotic polar solvents;
mixtures thereof; etc.

35 Examples of usable basic compounds include




lic acid halide is reacted with Conpound (10), usually at about -20
fgrggéﬁt 150C, and preferably at about O to about 100C, 20 and is usually
conpleted in about 5 minutes to about 30 hours. It s suitable to use each
of the condensi ng agent and Conpound (1h%% in anpunts of at |east about 1
nol, and preferably about 1 to about 2 ®mdt per nol of Conpound (10).
<Process 13>

. rocess.13,, the carboxylic acid nojiety of Conpound (1h)
i s subj ected lf% ghgganglsrfeér s%&ﬂat%f ec')npyu R W?tht’@l]cléﬁpoﬂnd ofth
Fornul a (1®rhyhet Esomafdpst amehie] r@thdtdyasn COFPOUNse, (ﬁﬂﬂe@ni}py}l%ogbggjﬂ?ﬁe ,30e
conmpound of E]Qérr&lljla%&'(]j;c@ ([Heé%eé naftere 5r efgr)r edNr t8c|=)|@?82abclp oun11 10 30
(R9) m (RO’ m IR NGTS: & VlnqrepeySRIDEY), N, 8Hdiazabiamloril) vher ei n
RL, R9, A a8d4npieicsndeli W'@EU)a,bq\{%;—dBégalb&}?clg[?%?‘%(t%étafndél_m%gegﬁa a

is a hydrox roup or a hal ogen atom Conditions tor wn ester
f or mat?/ n F‘égg‘??}berf’s FHILBebetH} foypedi uRora Byarpice, pabessiYm maCbnpeted (11)

. ) . . d by
is a hydroxydigh Bc8shetatond Jd:eaction can be perforne

5 heating Cbn%oung 6?%@ gnd Cﬁ%poq%ﬁ %%%§ |%H%fé§hﬁézﬁ%m§?FV§E PHeY he
presence of2HePRtSanmprésmdivdisatide, spbvastism hyHudei dehlenef anm

i chl . 4l chlio carhon tetrachloride and other
ﬂ;foggggggpﬁ%lo%a%%gné?ﬁ g%g%r?el, A g?ﬂ}élncge,s’xﬁoéﬁgsh% hyStHer - af e ¢

SO vl g o vy g vt - A L T
R LT T T L L
N, N-di met hyt¢ or Aaauitesblainrtbybs utdpxite, (hexametdy-phagphanic;triani de
and ot her least 1 mol, and preferably 1 to 5 mol of Compound (1h) per mol
of Compound (11). The reaction is usually performed at about 0 to
about -150°C, and preferably at about room temperature to about

15 100°C, and is usually completed in about 0.5 hours to about 30
hours.

<Process 14>

In Process 14, the compound of Formula {(1k)
(hereinafter referred to as “Compound (1k)?”) is alkylated with
20 the compound of Formula (12) (hereinafter referred to as
“Compound (12)”) to produce the compound of Formula (11)

{hereinafter referred to as “Compound 117).

R13)a (R13)
> S o
] | >R . e 5,
HO/:I\A/EN ", Ri4Ya oL/j\A Ps
(1K) (12) fd

(1)

wherein R1, A and m are as defined above; R13 is a halogen atom,
25 an unsubstituted or halogen-substituted Ci-e alkyl group, an
unsubstituted or halogen-substituted Ci-6 alkoxy group, a Cj_g
alkoxy-Ci_¢ alkoxy group, a phenyl-Ci_s alkoxy group, an amino-~Ci_g
alkoxy group which may be substituted with a Ci-g alkyl group, a
methylenedioxy group, a carboxyl group, a phenoxy group, a C;.¢
30 alkoxycarbonyl group, a Ci-¢ alkanoyloxy group, Cqi_g alkanoyl group,

a Cyano group, a nitro group, a Ci_g alkylcarbamoyl group, an




aprotic polar solvents; mxtures thereof; etc. Conpound (11) can 15 al so be
used as a solvent. Exanples of usable acids include trifluoroacetic acid
and ot her organic acids; hydrochloric acid, bromc acid, hydrobrom c acid,
sul furic acid and other inorganic acids;_ etc. The reaction is usually
perfornmed at about 0 to about 150C an‘cf”p‘ref erably at about room

tenperature_t 00C.. 20 and i.s usually.completed in_about 0.5 to
about 30 h%ﬂ%rg?%%y% gﬁo npoud {21y 9® é”’hrjrgrggﬁéﬁ & GHPSEREUFRACtE®h i n
Process 13ai &, gesatiorimedoby 6eagtdupg, Canppyngl Kaliby 1wt Ao &,‘gm%gu%dcg_%h) in a
sui tabl e soive t in the presence.of a basic con‘iound. Exanpl es of ‘usabl e
sol vents | AEFGHE ToERAHB! . & GUIRIVG o*e8P: SOPIYERERGYL BiRUEnoRD EBiadnivdnol |

ethyl ene ghyseb, ditetibybepe g@hiysoh avebiinel Lewep, al GRIYLS i 4k pr of orm
di chl oronet hane, dichl oroet hane, car bg% tetraghl oi?l de and oi'LheIIr;Iy

hal ogerat e8LO¥R/drc 4r BORSraBEnAcasbonsl arale wiiehenandeoshibst b ot i
hydr ocar bogsin i et hyly1ethe i g0 . I Lekrahydy of n, .30 .

di oxane, di met ho%gﬁang a(?lﬁOlgE% her @g?ﬁ%%seél%tlﬁyF gﬂ:‘ét% ]é& g;[rﬁayp, gcje? ate,
i sopropyl ackydtaxvapgoapher hadioges; ahpiN-oxdi-9SOhyRkverani de,a Ci_g alkyl

N, N-di met h 1,d i sul.f oxi de, . h met hyl phosphoric triam de
and ot her %%%%% iq%mgo g‘?gﬂégﬁ/%%g slﬂl %ﬁ%(%ﬁrt&e ?ﬁ%pg%f%[lrggt 5@3)(3 eExarrpl es of
usabl e basfebzorpdeddeitincd Wes -AXy1t grethydmariroepst ri meilyjeanhten or
pyridi-ne, di | aniline, N-_ethyldiisopragpyl.am ne, dimethyl am nopyridine,
R et P o BT kel 4EBE gt Py Bl o 3 G ReResise (BagL Broup oF

1, 8- di azabfrycdcodysC4.0hliRdeg enenip; ( BBY) va Lit-=dihazagbeysi®l 2. 2. 2] oct ane
(DABCO) 5 and ot her rgEarcl)iCc baiis; SOdihi car bonat e, potassium carbonate,
sodi um hydr ogencar borat'é “F8t a5t Ufhy'd g:’ﬁ’ﬁ%%{? boiTat-é CAncPibtifeper formed

car bonat esby sodictiinbydempdude] (e assinodipduexi dez) calsi dimmbydr oy de and
ot her net al k%/ﬁ%r oxi de' t{)o,t a%%igum hydri de, sodium hydride, potassium

sodi um sodi U AT GBIVt 27 APRORFEE S, AsP2BlS geAAUREt hdxeaelandot

sodi umset haedisde, samde@¢§eﬁuﬂm@kgﬁéfﬁmﬂﬂ§e%thaﬁbE; f%éﬁfob@gbﬁ,rﬁﬂﬂé%OQt

Conpound (ééQtJﬁ%tgggP?Lgﬁkéfgﬁé biygél, diethylene glycol and other lower
alcohols; chloroform, dichloromethane, dichloroethane, carbon
tetrachloride and other halogenated hydrocarbons; benzene,
toluene, xylene and other arcmatic hydrocarbons; diethyl ether,

20 diiscpropyl ether, tetrahydrofuran, dioxane, dimethoxyethane and
other ethers; methyl acetate, ethyl acetate, isopropyl acetate
and other esters; N,N~-dimethylacetamide, N, N-dimethylformamide,
dimethylsulfoxide, hexamethylphospheoric triamide and other
aprotic pclar solvents; mixtures thereof; etc.

25 Examples of basic compounds include triethylamine,
trimethylamine, pyridine, dimethylaniline, N-
ethyldiisopropylamine, dimethylaminopyridine, N-methylmorpholine,
1,5-diazabicyclio[4.3.0]lnonene-5 (DBN), 1,8-diazabicyclo[5.4.0]-
undecene-7 (DBU), 1,4-diazabicyclo[2.2.2]octane (DABCO) and other

30 organic bases; sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogencarbonate and other
carbonates; metal hydroxides such as sodium hydroxide, potassium
hydroxide and calcium hydroxide; potassium hydride, sodium
hydride, potassium, sodium, sodium amide, metal alkoxides such as

35 sodium methoxide and sodium ethoxide, and other inorganic bases;




|l east 1 nol, and preferably 1 to 5 nol of Conpound (1h) per nol of
Compound (11) . The reaction is usually perforned at about 0 to about
-150C, and preferably at about roomtenperature to about 15 100C, and is
usual ly conpleted in about 0.5 hours to about 30 hours. <Process 14> In
Process 14, the conpound of Formula (1k)y 44hereinafter referred to as

" Compound (1K)") zi | ated.wi t 20 the conpound of Fornula (12)

(herei nafter %'ef er ?%#%%leaga' E8nP UQ‘RE“QOFQ):{P?E  seopeunfie (Ponpsunt of
Formul a (11}eagther eionaf bed pefferadytd @s 5 GOTPEUNEL ok S (R13) m
01 AR R YA T (1,0 (12) R4 A (1) Merliri;lor‘l)nlgl,(@%?aﬁé HES) ae
defined aboVe: " FBFZYE 41Kk 0gBR EREHHiomEsansumkiibserforeed ort about 0 to
hal ogen- subgtddtutied €l HAbkyke BHOUP 418 tituted o

hal ogen-substituted Cl_6 aFkox?/ gr uﬁ,t gb%l?ﬁ;péoﬂ %EW?&E%%%WO@FOW, a
phenyl - 61_6-HKox§ngrisupisualantowlieted ial Koxyt gr.eupowabskt MY HBars .
substituted with a C1_6 al kyl group, a nethyl enedi oxy group, a carboxyl
group, a phenoxy group, a Cl_6 30 al koxycarbonyl group, a Cl1_6 al kanoyl oxy
group, Cl_e%&hegn preass Tarcyamoowrdbwf, Farmits o(zgr oup, a Cl_6

al kyl car banoyl group,ppan.-43- 1 | f onyl .. group, an am no group which may
be substituted with Q%C O‘ég%lllrﬁd;lor}g?léﬁrﬁug% bﬁod&??eéﬂﬁt_%rél SE6GH e s

gr oup, E FIE@mP@PR?I {hi‘o &fqllup‘seaaﬁh@nyﬂalgﬁ@l‘gplma@e@i/éﬁ@ry|be9£>9581f1c%f' .
i m dazehyl £.gr tri,az roup, a norpholino group, a pyrrolidin
group, or a pi %grgg%?enylech%r %8%;?‘9199%5%‘:\&??% MeyE bef-substituted with a CL 6
al kyl groupFercgesups: R12 is a C1_6 alkyl group; Y is a hydroxy group, a
hal ogen atom or -0S02-R13; R13.is a,Cl 6 alkyl group or a phenyl group in
whi ch the phenyl rinénﬁé§b$ﬁ§s 15, the Compourid represented by Formula {13)

{hereinafter referred to as “Compound (13}”) is halogenated to

produce Compound (2} .

0 0
R
Z\A/J\ - RZ\A/'\/X
(13) (2)

wherein R2Z, A and X are as defined above. The halogenation

15

reaction of Compound (13) can be performed in a suitable solvent
in the presence of a halogenating agent. Examples of usable
halogenating agents include bromine, chlorine and other molecular
20 halcgens; iodine chloride; sulfuryl chiloride; cupric bromide and
other copper compounds; N-bromosuccinimide, N-chlorosuccinimide
and other N-halogenated succinimides: etc. Examples of usable
solvents include dichloromethane, dichloroethane, chloroform,
carbon tetrachloride and other halogenated hydrocarbons; acetic
25> acid; propionic acid and other fatty acids; carbon disulfide; etc.
A suitable amount of halogenating agent is usually about 1 to
about 10 mol, and preferably about 1 to about 5 mol per mol of
Compound (13). The reaction is usually performed at about 0°C to
about the boiling point of the solvent, and preferably at about 0

30  to about 100°C, and is usually completed in about 5 minutes to
about 20 hours.

<Process 16>

In Process 16, the compound represented by Formula (14)




substituted with a C1_6 al kyl group or groups, a halogen atomor 10 atons
or a nitro group or groups; R4 is a C1 6 alkyl group or a Cl_6

al koxy-Cl_6 al koxy group; and Ya is a halogen atom In Process 14, the

al kyl ati on reaction can be performed by reacting Conpound (1k) with
Conpound (12), for exanple, in a suitabPé-solvent in the presence of a
basi c conpoHﬁ%%iEé%Fgles f 13 usabl g solvents include nethanol, ethanol

i sopropanol | butanof$™ ‘?eeforellf:ﬁ t BRotS éHprERe §14)¢01 isdhetegereatedglincol and
ot her | owerthealpcebohse whhatetonfdediLhl@ronethane, digh hane, car.bon
tetrachlorieﬁ and ot her hal ogenat ed hydrocarbons;%ggnggnégéaﬁ%?ﬁgﬁl?u§9lene
and ot her aroratic hydrocarbons; diethyl ether, 20 diisopropyl ether,

t et rahydrof uran, di gkane, di nethoxygi hane and other ethers; nethyl

acetate, ethyl Bbetakg, i sopropRi acktatd and other esters;
N,N—dinethylacetan@de, N, N-di'ret hyAT ofyfami de,  di net hyl sul f oxi de,
hexamet hyl phosphdndx triam de and o{f)er aprotic polar solvents; m xtures
thereof; etc. 25 Exanples of basic conpounds include triethylam ne,

trinmet h@l amhfEeipyRI dienddknetdyd sandelfiined Mbows.hytih irsapiepy kL ag ne,

di met hyl am FLdi ne, y rpholin 1, 5-di azabi cycl o[ 4. 3. 0] nonene-5
(DBN), 1,8~ Hroeh qul C%FSF@QWS] tf@n&&é’ﬁa%ﬂeﬁeﬁ a suitable solvent in

1, 4- di azabitbgchofSer:e?odc banel {d2ABEDhgandent hekx 30 JJH ¢hpses; sodium
carbonate,hggggfgégﬁ}c%rbogate sodium h dro%Fncarbonate, pot assi um

hydr ogencar e and 6Pher> aPEsniney hlpydnexiee otdwehmagesotium
hydr oxi de, hpbbasss undaydeoxh eriand cal eipm hydroxihde; y dﬁ%%iu%‘ig%%?{éede’
»sodiughf ﬂydr%g%jépotassl m_sodi um sodi um ani de, netal al koxides suUch as
35 sodi um het hoxi Ua CArd R (e ORBRE IR hatroepaked sworigemicesasesc. - 44-
etc. A sui Eabhel¢aidfo ushbConmouaet612h 1 Lo ;5 .at _ least 1 nol,
and prefergb%éaé to 5 nol of Conpound éf%% pergggg £%$%%%§ﬁg&ﬁd (1k). The
reaction | € YRS YipBPfbtfretfisls aB6lede hywroabdarid 50G,d,andoptef sciabhl y at
about 1 0OMjermercHiyr gctg, a3 1900 Ad dseusually, comleted |, about

0.5 to about 30 hours. Production process for conpo 1§t 9ESHRuI AT 2)
the like. A suitable amount of the halogenating agent is usually

15 about 1 to about 10 mol, and preferably about 1 to about 5 mol
per mol of Compound (14). The reaction is usually performed at
0°C to the boiling temperature of the solvent, and preferably at

about 0 to about 100°C, and is usually completed in about 5
minutes to about 20 hours.

20

(II) Medicinal effects and uses

The compounds represented by Formula {1}, optical
isomers thereof and salts thereof (hereinafter collectively
referred to as “the compound of the present invention”) exhibit

25 specific inhibitory activity against PDE4, and thus are useful as
active ingredients of PDE4 inhibitors.

The compound of the present invention, based on its
specific inhibitory activity against PDE4, can be used as an
active ingredient of a pharmaceutical composition for use as a

30  preventive or therapeutic agent for various diseases. Examples of
diseases on which preventive or therapeutic effects are exhibited
based on the specific inhibitory activity against PDE4 include

acute or chronic (in particular, inflammatory and allergen-




The conmpound of Formula (2) (hereinafter referred to as "Conpound (2)")
for usgpas a starting material can be produced by, 10 for exanple, the
foll owi ng Process 15 or 16. <Process 15> In Process 15, tpe conmpound )
represented by Fornula (13) (hereinafter referred to as "Conpound (13)")
is halogenated to produce Conpound (2)-46- Ry-, Ax RZ X 15 (13) (2)
wherein R2,. A and X are as defined above. The hal ogenation reaction of
Conpound ( 139557 bEepRE Forarad trAch Siaassise (setiverkroridnisheapriesencel of a

nal ogenat | nghagnl ooExARM 8% QLINSALF o halkagenal} g, Agent 8.t potude

brom ne, chlorine and other nol ecul ar” 20 hal ogens né ¢
sul furyl cHi%magesesupin @Qﬁtdlﬁudéraridrcbtﬂ@eﬁtceepexnﬁmmamﬂﬁ and

\- br onpsuccinidrgde, Egﬁbee)l oesucehobm s . gnd.gther Mnalagenat e eoqggﬁane

succi ni m des; etc. Sol'VeAt s T
di chl or et Wacéhﬁeiﬁﬁiﬂrmatomnbdﬂméaimaehl al ogeciandhrebler ahal agrirat ed

i.onic a d and other fatty acids; carbon
hydr ocar Donsic aeeLLE: 25 a6ldiaRCRRLonl.e aghd and eLler LaLly aclds carbon,
to about I®Glmted andngrefer afbyuaboidns] tacRbositod RRk-nRRY, rﬂ@md}f

Conpound (13 The reacleeeon IS usif?éi%r perfor nmed at about OC to about t he

boi | i ng poi rﬁganl?rﬁ S5 7 HAY° &B1 §1 giciisis 0iseaswd about 100C,

and is usuaﬂalxye;medm‘l @tce]dsda@eab@ﬂ& b diiseutes I:@lat%ﬁpltfo #Qnpoprs. <Process
16> In t he cogpound represent ed by Fornula (14) -45-
S

(herei ngr L8 YS%BF%’H%S&? " CRRPOUHEPIEEE) vS PavHmsdgenatetzinhrephe and

presence ofanwatey swdefonagi;dsgseQH LUONS LD fﬁﬂgy%ﬁsggggguﬂg (anee R2~A~

R2 osteoarthrosis and articular rheumatism); diffuse inflammation in

the gastrointestinal region {e.g., Crohn’s disease and ulcerative
colitis); allergic and/or chronic diseases in the upper

15 respiratory tract (pharyngeal cavity, nose) region and adjacent
regions {paranasal sinus, eye) caused by improper immunological
reactions (e.g., allergic rhinitis/sinusitis, chronic
rhinitis/sinusitis and allergic conjunctivitis); and other
diseases. ZAmong these, for atopic dermatitis, the compound of the

20  present invention exhibits particularly high preventive or
therapeutic effects, and therefore can be suitably applied to
prevent or treat this .disease.

When the compound of the present invention is employed

as a PDE 4 inhibitor or a preventive or therapeutic agent for

25 diseases as mentioned above, the compound can be used as an oral
preparation, an injection, an external preparation or like
preparation.

When used as an oral preparation, the compound can be

formulated into a powder, tablets, granules, capsules, a sSyrup,

30 films, troches, a liquid or like forms. The oral preparation may
contain a pharmaceutically acceptable base and/or carrier, and
pharmaceutically acceptable additives, such as binders,
disintegrators, lubricants, humectants, buffers, preservatives,
flavors, etc., as required.

35 When used as an injection, the compound can be




(14) (2) 5 wherein R2, A and X are as defined above. The hal ogenati on
reaction of Conpound (14) is perfornmed in a suitable solvent in the
presence of a hal ogenating agent. Exanpl es of usable hal ogenating agents
i ncl ude brom ne, chlorine and ot her nol ecul ar hal ogens; i odine chloride;
sul furyl chloride; N bronosuccinim de, “HU-N-chl orosucci ni m de and ot her

N- hal ogenat.ed succi nim des; etc. Exanples of usable solvents include

hydr ous acePHRMt359% INtExAABEYE GHBl hErdSUFRRRTdY! IpERrdBEN OPY ¢ aci d,

brom c aCiQiss&ﬁﬂyﬂ%bBQHEﬁsﬁgﬂdings%hgué&ﬁﬁéﬂﬁddiﬁn€h§§{5¥b.fagﬁgggifh cigds,
and the like. A suitable amunt” of the halogenating agent is usually 15
about 1 to2@BeRHs Ougpbe amitpiosf erablly kideut 1 to about 5 nol  per mol of

Compound (14). The r@?&{i is-u f t. 0C.to the boilin
tenperature of the so ve#%féda%ﬁ %Ilrrle get?éggl% Ig%é@acakoagtt}tono F%ea%%mﬁoufﬁloﬁ‘?gand

i s usud | ybeohpietlededninbow 15 quiilpnubesy troephoat i@, Haurien, 20igindnt,

Medi ci nal t-s u The compounds r.epresent ed | Formula (1),

opti cal i@%j;r}é?siottﬁggéﬁg%%%slgp ¢ rsrg f%%rP'eo%m%ﬁ‘SPgi ﬂ]é?]tlgge dOFMEct iVl y
referred textasridlherepapstitth afayt benpiisentcartvent i o¥9sLxhbpbt 25 specific
inhibitory_activity inst PDE4, and thus are useful as active

i ngr edi ent%&%ftllfﬁ4tﬁ%ﬁi BTG GTEVERh LR/ G dof 1t e TEd e RE SPATRHGTGN,
based on i&s rapdeieti c Hahbbetosy @il bidagaidstinRPEde fan:be \%ﬁ%?‘ as an

activ Oingr edient of a (?har_rrace,uti cal conposition for use as a
prevent) veS Ot daHérapeut P It EoFORRAI 8IS - dPSe s ESLe B arplesantis  di seases

on whi ch prepent ipiemen: ¢ her aRardss %&‘ég&@a@rvl%sexBh@&éé&i@&sec%%ﬁlgﬁ%ﬁ%

specific inhibitory activity against PDE4 include acute or chroni
parti cul ardPG¥FII4RARE or FRIRE G 8Pgeden s nthawddd) eres pileedariyersacete.

di seases (e.g., bronghiaknasthme,and orCRRONL L QbR EIG huyforpbﬂﬂﬁxgﬁx ed
di seases) of various origins; dernmatoses (In particular, proli ra¥|ve,
inflanwatdﬁyehﬁﬁmﬂ inhibitor or a preventive or therapeutic agent for the
15  above diseases, the effective dosage amount and number of doses
of the compound of the present invention vary depending on the
type of the compound, the age and weight of the subject to be
given the compound, the symptom, the purpose of use and other
factors, and cannot generally be defined. For example, for an
20 adult per day, an amount corresponding 0.1 to 1000 mg of the
compound of the present invention can be administered or applied
in a single dose or in two or more divided doses.
Another aspect of the present invention provides a
method for treating the above-mentioned diseases, the method
25 comprising the step of administering an effective amount of the
compound of the present invention to a human or non-human mammal.
Further, the compound of the present invention has TNF-
a production inhibitory activity and IL-4 production inhibitory
activity, and thus is useful as an active ingredient in a TNF-a
30 production inhibitor or an IL-4 producticn inhibitor. The form,
route of administration, dosage amount and the like of a TNF-a
production inhibiter or an IL-4 production inhibitor comprising
the compound of the present invention are the same as those of
the above-mentioned PDE4 inhibitor and preventive or therapeutic

35  agent.




allergic types) (e.g., psoriasis vulgaris, toxic and allergic 5 contact
eczenas, atopic dermatitis, alopecia areata and other proliferative,

i nflammatory and al l ergi c dernat oses); diseases related to nervous
dysfunctions, such as of |earning, nmenory and cognition disorders, caused
due to Al zheiner's disease, Parkinson' s48rsease, etc.; diseases related to
mental 10 dysfunctions (e.g., nmanic-depressive psychosis, schizophrenia and
anxi ety syndrone); systemc or |local joint diseases (e.g., knee
osteoarthrosis and articular rheumati sghipthidfuse inflamation in the
gastroi ntesti nal regign ge. .,. Grohn's disease and ulcerative colitis);

all ergic and/or chroni€ ?%g§§é§ iEf P ReS T pPeEr IJiBenetpi Faturtyratrathe

( phar yngealpreawhtyinhasebn €ghQn, dj; r.egi (paranasal sinus,
eye) caused by i nproper innunolod?%grﬁ'%gggﬁ%%%gﬁgéggiF al't ergite ot the
rhinitiglsﬂﬁﬁ§PFF§?-chronic rhinitis/sinusitis and allergic

conj uncti Vigdfs)e Ig&ﬁg dj .. Anpn ese, for atopic dermatitis,

t he conmpound of ?ﬁ€QE4u p%e%e%%ﬁgﬁgéﬁpigg %%%Qb???eﬁéPyiﬁgﬁﬁFW?‘ﬁrgh
prevent i vePGRtERerpeutic effects, and therefore can be suitably applied to

prevent or treat thi | \hen t conpaund of the present invention

is enployed as a PDéogiﬁﬁﬁﬁﬁFFgg EP‘ggﬁ?eggﬁtWW%fbﬁ“FhéﬁgﬁéuPP%e%gwmﬂ for

25 disease§09éin®ﬁui@ne@labbme,thauqoaﬁogﬂQﬂp@@nQ@yy§§gU§§3qq_@rﬁki

prepara i on, i ny.ecti a ternal preparation or |like preparation.

When ugded gs’@nnm{écrmael pr eggf af?%wetilg’ycgﬁb‘ﬁﬂﬁw gk B8 Mimiiaf.ared thto a

powder, taBl 8tdibgmanpuopene capsid @8, 8.$YhP) wiQ Likhds, %EQPP@$$IEEA£ qui d
y

'or |ike fo%ngt E@e ora%.grqgaration may contain a pharmaceutica
accept abl e"'base" an@or “CafTi et Tawd tpRerraicEs ifeal 1yS devupt abbeenddid i ves,

such as bi adées,to dirsi mb@@tﬁérorn&xtblﬂ@[i&@@te%qtrgﬁg?gﬁawnjt_%l eml’l&fleraééta
preservatives, flavors, etc., as required. 35 Wien used as an |njeéf?on,

t he conpoulid® dant amegl7 thies dimased Tt @ raanagubaites selsutiroad orvesuspensi on
obt ai red bynhydrous sodium sulfate, the solvent was distilled off under

reduced pressure, and the residue was purified by silica gel
column chromatography (eluent: n-hexane/ethyl acetate=4/1). The
solvent was distilled off under reduced pressure, to thereby
obtain 1.55 g (yield: 86%) of ethyl 2-benzoyl-4-bromo-4-
20  pentenoate as a colorless cil.

NMROppm (CDC13) ; 8.06~8.04 (2H, m), 7.63-7.60(1H, m), 7.52-7.49(2H,
m), 5.71(1H, d, J=1.8Hz}, 5.46(1H, d, J=1.8Hz), 4.81-4.79(2H, m),
4.16(2H, q, J=7.1Hz), 3.15-3.11(2H, m), 1.18(3H, t, J=7.1Hz)

25 Reference Example 2 Production of ethyl 2-benzoyl-5~bromo-4-

oXopentanocate
N-bromesuccinimide (0.95 g, 5.3 mmol) and a drep of

hydrobromic acid were added to a solution of ethyl 2-benzoyl-4-
bromo-4-pentenoate (1.5 g, 4.82 mmol) in acetonitrile {le mi) and

30 | water {4 ml), followed by stirring at room temperature for 3
hours and 40 minutes. The reaction mixture was diluted with
diethyl ether, and a 5% aqueous sodium thiosulfate solution was
added to separate the mixture into layers. The organic layer was
washed twice with a saturated aqueous sodium hydrogencarbonate

35 solution, washed with a saturated salt solution, and dried over




di ssol ving or suspendi ng the conpound in physiol ogical saline, an aqueous
gl ucose solution or the like. When used as an external preparation, the
conmpound can 5 be formulated into a liquid, oily preparation, |otion,
liniment, mlKky lotion, suspension, cream ointnment or |like fornms. The
external preparation may contain a carrief®- a base and/or additives that

are conventinnqikxﬁyse .in external preparations, as required. Exanples of
usabl e addi Ti ves JHcFIdEMatBrEatsi| sthey godypnhciamtd stéoledi o ziungler
conponent s, remcai Hretsurepl RS rboysss JRIBRR Plod AT, oo
preservatlves1 anti septics, thickeners, antioxidants, seques er?ﬁb agents,
pH nodi fi er SO YL FEFPPRFITHNY, (PArANE he dmpoerdtinf] tdwetpresent) j nyaat i on
i s enpl oyedsoBsera REEAGE ohi b r Lve or_therapeutic ent for
the 15 above diseases, th_eﬂeé‘a?gg?i sgd%%?aégjgﬁsgﬁoﬁﬁ?ssa%?’n ﬁbg}eﬁﬁe oses of
the conpountPleiint Re dpreséntelidiveRti ont ety ldepbadiag -GrbirbRo-1ype of the
conpound, t5§b§gﬁ%egggt¥w%§ﬂg é%fo2?§s§%9¢FCt to be given the conpound, the
synptom the purpose of use an&'o er dactors, and cannot generally be
defined. FoMRdpampCeCl3or 8an320. adwh, per, days-Aans|mIRuUNg) Cofr s_p,o_r)l(gi(gg 0.1
to 1000 ngrgf %h@3(ggnp%ynqk%f4hhe pr nt invention can be adm nisteréd or
applied in'd singl'é dos€ or in two' o r & -dr it e d do5ds 1Hahot hel @épect
OL t he pres@htckg@eﬁﬂtanDrhMﬂdeshaé(ﬂg@hﬁq taﬁ_ggggt%@gugﬂg 3f36(1H ad
above- pgnt i Qr i seas t he 0 conprising the step o ! !
adninigﬁerfﬁgﬁgﬁzéfﬁgtﬁ%VG gnﬁgﬁéﬁoft¢h%ﬂcéﬁﬁbund of the present invention
to a human or non-human mammal . Further, the conpound of the present

invention TNF- pro uction inhibitory activity and IL-4 production
i nhi bi t ory ~Sa&&F , usrPduisierurfad-ahleranerdyingr édlient in a TNF-a

30 product idirthbRiphéofl ahiaRol k-4 production inhibitor. The form route
of adm nistration, dosage anount and the |ike of a TNF-a production

i nhi bitor or an |L- 4 pfodiRthorthirbBhEanidon®oi. i ag 13 hemoanpessd of the

presenisi nueRpbkAfear £ thensa8ME (% tNgse nf 1the abqve-mentioned PDE4

i nhibitor and preventive or thérapeugrca éSlégéﬁglgoroacetone 4785,
135 mmol)} was added, followed by heating under reflux for 4 hours.

After cooling to room temperature, the solvent was distilled off
under reduced pressure, and the residue was subjected to
extraction with ethyl acetate. The organic layer was washed with
20  a saturated aqueous sodium hydrogencarbonate solution, and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure, and the residue was purified by silica
gel column chromatography (eluent: ethyl acetate/n-hexane=1/3).
The solvent was distilled off under reduced pressure, and the
25 residue was recrystallized from an ethyl acetate/n-hexane mixed
solvent, to thereby obtain 26.9 g (yield: 68%) of 4~chloromethyl-
2~(3,4-diethoxyphenyl)thiazole as yellow prisms.
Melting peint: 81.5-82.3°C

30 Reference Example 4 Production of 2-{3,4-diethoxyphenyl)thiazole—

4-carboxaldehyde
N-methylmorpholine-N-oxide (16.5 g, 141 mmol) was added
to a sclution (200 ml) of 4-chloromethyl-2-(3, 4-
diethoxyphenyl)thiazole (13.99 g, 47 mmol) in acetonitrile,
35 followed by heating under reflux for 1.5 hours. After cooling to




-48- EXAMPLES The follow ng Exanples are given to illustrate the present
i nvention, and are not intended to limt the scope of the 5 invention.
Ref erence Exanple 1 Production of ethyl 2-benzoyl-4-brono-4- pentenoate
Sodi um hydride (0.26 g, 6.0 mvl) was added under ice cooling to a
solution (10 m) of ethyl benzoylacetat&®f1.0 mi, 10 5.77 mol) in DV,

fol | owed by irring for 30.m nutes, and then 2 3-dibronopropene (0.63 nl,
5. 77mmol ) ﬁa‘i‘}“{a&ﬁgﬁgr uerer’egg}et PROVETH XEGr Blﬁﬁkljsﬁfq dduager ogAucesiper at ur e

for 1.5 hoursssswateran@scheaddeddi® wde Jueaetton 18 daihacr 808 X %ﬁihiyg”_ d
rne

with ethyl acetate s perforned three tinmes. The organic | ayer was
over 15 anh%/ccﬁ'%éﬁg Sgg%aeuﬁggap}%tléye(rhgagow@%d wadhdpssaturatesf salinder

reduced pressuit@onanshd he-ikasbdbe nas,Reiisf Legi by shldica, 98k, 88#9&1&
chr omat ggr 3Phy (eluent: n-hexane/ethyl acetate=4/1). The sgl vent was
distillad ofF Ghakiliedwiddupressipdicacoprherels, aolt aha teSHig (wisel d:

St SRty o Sh NS B S S
5.71(1 H, dAcFEatgrpyjhe:snesiB) - d The=$0BHz)t whsBtidt 7TD(@HoAT) undér16( 2H, g,

J=7.1Hz), 3lHedq &%Jr@t%é@% t =7. i—iﬁ% 25 Reference Exanple 2
Production of ethyl 2-benzoyl-5- L?%%-OEP%&oipe‘ a?ncﬁtlgiﬁl‘- b&%ﬁo?&cgrni nmi de
(0.95 g, 5.3dAmBi¢tamdrdedydptiofazdiydiiobronbes atitddsene adged &0 s81$Q! ution
of eth 23,}% nzoyl - 4- br -4-pentenoate (1.5 g, 4.82 mml) in acetonitrile
16 ban 361ﬁt%?l % %1'1 9_?21 Gwed by stirring at roomtenperature for 3
y
hours and 40 m nutes. The reaction mxture was diluted with diethyl ether,
‘and a 5% a uequs geoqj um rlhi s Ifo?lte solution was added to separate the
mxture i nt%ﬁ—ﬁ&y%ks—.ﬁMa LY Ras® Washed i eosimienylsat ur at ed
aqueous sodhuaebyskbganeacponaie s34 dsol uti on, washed with a saturated salt
solution, and dried gver.
romine (55 ml, 1.07 mol) was added dropwise under ice
15 cooling to a solution (1.2 1) of dimethyl acetyl succinate (200 g,
1.06 mol) in diethyl ether. The resulting mixture was stirred at
room temperature overnight, and the solvent was distilled off
under reduced pressure. Acetic acid (0.4 1) and concentrated
hydrochloric acid (0.4 1) were added to the residue, and the
20  resulting mixture was stirred at room temperature for 4.5 hours
and further at 80°C for 3.5 hours. The solvent was distilled off
under reduced pressure, and 3,4-diethoxythiobenzamide (215.5 g,
0.96 mol), dimethoxyethane (0.8 1) and water (0.4 1) were added
to the residue, followed by stirring at 80°C for 1 hour. After
25 cooling to room temperature, the precipitated crystals were
ccllected by filtratiocn, washed with water, and dried at 60°C to
thereby obtain 305.15 g (yield: 83%) of 3-[2-(3,4-
diethoxyphenyl)thiazole-4-yl]propionic acid as a light brown

powder.

30 Melting point: 111.3-113.5°C

Reference Example 6 Production of methyl 3-[2-(3,4-

diethoxyphenyl)thiazole-4-yl]propionate
A solution (2.3 1) of 3-[2-(3,4-
35 diethoxyphenyl)thiazole-4-yl]propionic acid (254.5 g) in methanol




-49- anhydrous sodium sul fate. The solvent was distilled off under reduced
pressure, and the residue was purified by silica gel colum chromatography
(eluent: n-hexane/ethyl acetate=4/1). The solvent was distilled off under
reduced pressure, to thereby 5 obtain 0.91 g (yield: 58% of ethyl

2- benzoyl - 5- br ono- 4- oxopentenoate as a~6étorless oil. NVRSppn(CDC13);

803801( m)Céc efzq ||§—< rri 7.51-7.48(2H, n), 4.93(1H, dd,
J=6. 4Hz, 7. 4 ‘i%? B7m} 1o tf&OGB%szth@die ya33a@ied TopRkEd,
3.43(1 H, ddaftaaﬂc&k@letll&nlkﬂz) ths. é”t@illdj"_’onddthéore]s% }%:L#—'Z)w 1. 16(3H

t, J=7.1Hz %f rence Exanp le 3 Production of 4
di et hoxyph%ﬁ?r?ﬁ NR=vacl e‘fe§lEXdif%¥ h%)%}ﬁqirsoﬁéﬁzfa@ﬁ?l:@ (t3>0r601g té[ﬁ;‘&rmﬂfnlréa was 15

suspended i egb@ﬁ@ﬂl one 135 mol)
vvaspaddﬁg, fol Lowed tb&%ﬁéjﬁ%nll%e%ﬁs g%j%g f%ln Sgur‘?a(f &Y E881ing to

room t efpeEEEAEe ¥de sbiieehed wes etgeicklied wnfﬁh am@er atechiead pressure,
and the regi-dug Lect racti eth acetate. The
g i Wab; jUD}BC! Q% éé? W ack g%&%%ﬁg é%ﬁl%ﬁﬂlum

organi c | ayer was washed wt a satar at
hydr ogencaryeragencuinanadr, sahd i edndodet edrdvdr adbyaasisimoaylhate. The

sol vent wa | 1 o] der duce essure, and the residue was
purified b?/’uglk?tlt'%a %ﬂe Eél eu%n cﬁr§ Jojg]r%{) R T( BRdehtEeckicrl Preete

I n- hexane=ph@) the Tlfmszsi@levems N\B&.ﬁl@%ﬂt byl eth off gendepr iRdugEdy 8'&8@%@@@ and
the 254 eS|(g ﬁr\{\@s yst 9d froman et hyl acet at e/ n- hexane™m

sol vent, ? er eby 0 tlalan eztél §/9 P5FHGTL /6899 e £04HEBE ot felilstilled
2-(3, 4-di ebﬁﬁxwmﬂeﬁﬁheazlﬁh’f@s@ﬁ:eyebh@%rpé'r%fﬁdulé/eév it 81, p-82. 3C

‘30 Ref erence Exanp tﬁé’ Productj on of 2-(3,4-diethoxy %eny thrazol e-
4- car boxal deRyd&' Kt h§FR? ATREARE o} HRS (Spévsng; o theveby waisz added

to a solut2on. (R2Q0 wiipiet dephlar euet, y|32,]-2( 3(331 bdl ﬁt hg)xﬁghﬁ%gzt?;?izgi(efor
owed by heati

(13.99 g, 3}@”] acetonitrile, f ol
1.5 hours. éﬁttrpg?e{ GG hthipzole-4- Yl]prOPlOﬂate as a white powder.
15  Melting point; 58.1-58.3°%

Reference Example 7 Production of 3-[2-(3, 4~diethoxyphenyl) ] -

thiazole-4—yl]—N~methoxy—N—methylpropionamide
l-hydroxybenzotriazole (22.91 g, 149.6 mmol), 1-(3-

20 dimethylaminopropyl)~3-ethylcarbodiimide hydrochloride (WSC)
(28.68 g, 149.6 mmol), N, O-dimethylhydroxylamine hydrochloride
(13.93 g, 136 mmol) and triethylamine (41.7 ml, 299.2 mmol) were
added to a sclution (1.0 1) of 3-[2-(3, 4-diethoxyphenyl)thiazole—
4-yllpropionic acid (43.71 ¢, 136 mmol) in dichloromethane,

25 followed by stirring at room temperature for 4 hours. Water was
added to separate the reaction mixture into layers, and the
aqueous layer was further subjected to extraction with
dichloromethane. The organic layer was dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced

30  pressure, and the residue was purified by silica gel column
chromatography (eluent: ethyl acetate/n-hexane=1/3). The solvent
was distilled off under reduced pressure, and the residue was
recrystallized from an ethyl acetate/n-hexane mixed solvent, to
thereby obtain 42.4 g (yield: 68%) of 3-[2-(3, 4-

35 diethoxyphenyl)thiazole—4—yl]—N—methoxy—N~methylpropionamide as




-50- roomtenperature, the solvent was distilled off under reduced
pressure, and the residue was subjected to extraction with ethyl acetate.
The organic | ayer was washed with a saturated salt solution, and dried
over anhydrous sodium sul fate. The solvent 5 was distilled off under
reduced pressure, and the residue was p@éirfied by silica gel colum
chronatogrq$ xmﬁeggent: et hyl acetate/n-hexane=1/2). The sol vent was
distilled o undgar Pt edlced pressure, to thereby obtain 11.2 g (yield:

86% of 2- Mad.tdndi pbhoxyphenyhxt ficazol e- 4- car boxal dehyde as a yel | ow sol i d.
10 Melting point: 84.0-87.0C Reference Exanple 5 Production of

3-[2-(3, 4-di et hoxyphenyl )- thiazol e-4-yl]propionic acid Bromne (55 nl,

1.07 nmol ) vesmadded e¥opwitSenupgdere-c 15:cpolki solution (1.2 1) of
di met hy| acetyl “succi nat e 200 g,r Hf%gzngﬁjQi%hﬁgg%ﬁyﬁe%¥%§ﬁpaﬁﬁée 1
resul ting MNTdré2werthaxvpheay hipransmmneenper at ure overni ght, and the

sol vent was distilled. ure. etic.acid (0.4 1) and
concent r at ed hydroc%lg%F%O§%|gtF%S§H§§gm§$§§§Hﬁédlt Wqﬁ;)rgéﬁdé%?@%ﬁﬂ3the
20 resul ti fgSAiLRElere Wamlst pfrad(BHt4-diemhbeppesatlyraikesld-H hours and
further at h .= The sol,vent s, distilled off under reduced
pressure, §%gg§%§?§%8?ﬁ%3§§§r%6%Hz§n#éemwa 8 §Ehapeser oioom

di met hoxyethaner§0.:8:.1) Aald ampteens(Podaddivengdaddege 40 uthenr e5isue,

follo b irring . at Cfor 1 hour. After 25 cooling to room
t errpe\r,\gtéjur é §%1 hlém%ﬁeé’ﬁaﬁi ?g?‘éaa%?%ﬁstd&@we\é? At d19 earedtHpandturst i difter

Wwashed wi ththaterg @ndodni eensirfiQGet gort herahy ohtain,305 40 LyLgl d:
‘83% of BQ%Zéég 4- di%thoxyghﬁgyl)thiazole-4-yl]p(o ionic acid as a'light
brown powder Y NBFEAG, pb? nicver py3en B gd qRefé £ B ndictExamepeehéne .
Product i onThé emifdc Sab2df Sedt-owdirebhayyphendodi iazel £:4s yLLpr opionate A

solution (2.3 1) of 3-[2-(3,4. 35 diethoxyphenyl)thiazole-4-yl]propionic
aci d (254_gogge%§1qﬁ§tﬁgﬁ5;lied off under reduced pressure. The residue was

15  recrystallized from ethyl acetate/n-hexane, to thereby obtain 400
mg (yield: 94%) of (E)—3—[2~(3,4—diethoxyphenyl)thiazole—4—yl]~l—
(2-methoxyphenyl)propenone as a yellow powder.

Melting point: 130-131°C

20 Example 2 Production of (E)-3-[2-(3, 4-diethoxyphenyl) thiazole-4-

y1l]-1-(2-methoxypheny) propenone
Sodium hydride (353.3 mg, 8.83 mmol) was added to a

solution (80 ml) of diethyl [2- (2-methoxyphenyl}-2-
oxoethyl phosphonate (2.30 g, 8.03 mmol) in THF at room

25 temperature. After stirring at the same temperature for 30
minutes, 2—(3,4—diethoxyphenyl)thiazole—4—carboxaldehyde (2.15 g,
7.75 mmol) was added, and the resulting mixture was stirred at
room temperature for 22 hours. The solvent was distilled off
under reduced pressure, and the residue was purified by silica

30 gel column chromatography (eluent: n-hexane/ethyl acetate=3/1 to
2/1). The solvent was distilled off under reduced pressure, and
the residue was recrystallized from ethyl acetate/n-hexane, to
thereby obtain 1.62 g (yield: 51%) of (E)-3-[2-(3, 4-
diethoxyphenyl)thiazole—4—yl]—1—(2—methoxyphenyl)propenone as

35 yellow prisms.




-51- was ice-cooled, and 58 ml of thionyl chloride was added dropw se.
After conpletion of the addition, the resulting m xture was heated under
reflux for 2 hours and cooled to roomtenperature. The solvent was
distilled off under reduced pressure, and the 5 residue was subjected to
extraction wth ethyl acetate. The org‘aSrﬁ“c | ayer was washed with a

sat ur at ed ous sadi u ydrqQgencar bonate sol ution, and dried over

anhydr ous g%g{?ﬂ?ﬁ RO {138 ﬂ%]gol vent was distilled off under reduced
pressure, and the residue was purified by silica gel colum chromatography

10 (el uent@é%ﬁ%@g% gte [ n- ppga} g é/@ The solvent was distilled off
under redu ughter & Wedy 4 dergsheryRhasy L) Fhéprate ety |
acet at e/ n- hexane| 3n4xadaa@t<y;e5mhenw pb@%@mhé)bt ain 219.35 g (yield: 68% of
nmethyl 3-[2-(3,4 diet hoxy henyl ) t hi azol e-4-yl ] propi onate as a white powder.

15 Mel t1ng poi nt; 582 1{5g SerRbrerEea vt bhphec e Frodubrkakdafyde (450
3-[2-(3, 4- ﬂgethwm@mylém M%Qh@ﬁéxyséné&ﬁefn?gﬁ%&kgmt hy! propi onani de

1- hydr oxybenzotri azol e (22
di net hyl an?ﬁﬁﬁ?%’ﬁpﬁﬂﬁph@ﬁ%’m%aﬁ@@dmiJm beBlhyimOdthere cmm(péﬁapad {2868 g,

149.6 mol )55 M@ dijapt 9%@@@2&@%@@@% Ry, %%hhg flde, £33 g%t;%ﬁ% ol )

andtrlethylamne(417 were b a%s 0 1)
of 3- [2 (3patel evidippheblyt )adlivanol eas 4idtlipdepi off curatird red3c#d g, 136

) 4, AL 2 B0 D L g [,

hour s. V\at r was ed to separate ers, and
the aqueousrdmmregrapsyf Lnéhttert sdbglettsahdthaaxt [ adthcOBoWMER: was

di chl oro han The rgani ¢ | ayer .was dried over anhydrous sodium
sul f at e. T%eatsolven fg @n rstﬁel%?/lga of FErvd&r ﬁ@guElé‘?i Bﬁﬁlﬁli@s‘éféﬁe and t he

resi due Waseqmyrstfalleﬁizbcy smm @ahgel acoldiyy n-eBkenB} OgF aplyehe! et in efghy!
acet at e/ n- hex g_j/ 3% % e\&gl ? g s distilled off under reduced
pressure, ‘ahd tlﬁéf F ot E %\ﬂgl Idgethenrriirretnghiazole-4-
acet atle/ n- fiexane 3nixadasol dtgmhenty 0) pidiasreby abt ai fo iz Gwkyiel d: 68% of
3-[12-(3,4

Melting point: 163-164°C

Examples 4 to 34

According to the production process of Example 1, the
20  fellowing compounds of Examples 4 to 34 were produced (Table 1).

Table 1 also shows the melting points of these compounds.




35 di et hoxyphenyl )t hi azol e- 4-yl ] - N- met hoxy- N- net hyl pr opi onam de as -52-
colorless prisns. Melting point: 72.0-73.0C Exanple 1 Production of
(E)-3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4- 5 yl]-1-(2-methoxyphenyl) propenone
2- met hoxyacet ophenone (0.16 m, 1.2 m‘ml% was added to a solution (5 m)

of 2-(3, 4-di et hoxyphenyl)thi azol e-4- carbéxal dehyde (310.5 ng, 1.12 mol)

i n et hanol lglt 10 tenperature. A | M aqueous potassi um hydroxi de sol ution
(2.24 m, 1 a? 24 ) was then added dropwi se at the sanme tenperature.
After stirring at roomterrperature for 1 hour, water was added to the
reaction mxture,_ 5% _eREraction with dichl oronethane. The extract
was dried over 3 uth sul fate, and the solvent was distilled off
under reduced B . The reesidue was 15 recrystallized from ethyl

acet at e/ n- hexang;~t ot her ebyﬂbobt ain 400 ny (y| el d: 94% of
(B)-3-[2-(3,4-diet )&/phenyl ) thi azol e-4-yl]-1- (2-methoxyphenyl)propenone
as a yello ple 2 _Production._of
(E)-3-[2- (3E>4m§lésehkloxyqphenyh9thl a:ﬁgl e-4-pyl]-1- -mat hﬁxypm@lw):mopenone
Sodi um hydri-de--(-353.-3--ng,—8..83 mm| ) vxas added to a solltion (€80 rﬂ)S%

di et hyl [2- (24rretCbe3¢p3'heﬁ9HzPCB& *bxoethythpﬁgos-phonateoez 30 1863 84D3 mMml) in
THE at room 25 tepecature. Aftar stibehpenatodiisorsane temgratw e far 30
m nut es, 2-(3¢4- dhet gﬁxyplhenyl )t hi azol e- 4- car boxal dehyde (2 328 775
mmol ) was added, “ahd the ' resul ti®y mi®ture wed stirrdd at (raggpg;tevqp@mtatmre

for 22 hours. 7TheHasobuaerm was digH i I |l ed of f _under rgduced REess Ydmrﬁ%ng
(efu

the residue was @nglf;Hed by sili a 30 col chr gmat ogr aph
Lo A T L

n- hexane/ et hy} ag éeﬁ—Sé& to ol vent was distil I3 under
reduced pr essure én e resic Hrecrydtal li zeBHfrom BEhige -

acet at e/ n- hex8netH 60+ 1 eby olit a| n @H62 g Hyield: 819% of13¢Ege43-[ 23, 4
di et hoxypheny‘[‘)tﬁa“az@al“e #-yl ] - 1-0C8: nedtiaxyphexyl ) pr openone @s. 1s¢ _

12 -CpH; -CsHs -H Cl -NH; -Cl -H 165- 168  hydrochloride
13 -CHs -CoH; -H -H -OCH; -OCH; -H 162 - 153 -
14 -CoHs -C,Hs -H -H -H -H -H 129-130 -
15 -CiHs -C,Hs -OH -H -H -H -H 126 -127  hydrobromide
16 -CG,H; -C;Hs; -H -H -H -OH -H 144.5 - 146 -
17 CHs; -C:Hs -H -H -CO,CH,4 -H -H 150 - 151 -
18 -GiH; -C,H; -H -H -CN -H -H 164 - 167 -
18 -CHs -C,H; -H -H -OH -COH -H 195 - 196 -
20 -CiH; -C,Hs -H -H -OH -CO.CH; -H 161.3- 1628 -
21 -C;Hs -CH; -H -H -CI -H -H 131-133 -
22 ..CH; -CHy -H -C{CHj); -OH -C(CHy)s -H 228 - 230 -
23 -CHs -C,Hs -H -H -COCH, -H -H 128 - 129 -
24 -CHs -CHs -H -H H -NG, -H 125-126 -
25 -CHs -CiHs -H -H F H -H 116 -121 -
26 -CiHs -CsH:; -H -H -CH, -H -H 124 -125.5 -
27 -GiHs -C:Hs -H -H -H -H -NO. 142 - 143 -
28 -C;Ms -G:Hs -H -H -NHCOCH; -H -H 199.5- 2015 -
29 -GH; -CH; -H -H -Cl -Gl -H 138 - 139 -
30 -CiHs -C:Hs -H -H -NH, H -H 148 - 150 -
31 -CiH; -C.H; -H -H -OC,H; H -H 130-135 -
32 -GHs -CHs -H -H -NO, -H -H 125-127 -
33 -CoHy -CiHs -H -H -H H -C0,CH; 132-133 -
34  -CH; -C;Hs -H -H -CON(CH,), -H -H 110-112 -




35 yellow prisns. -53- Melting point: 130-131C Exanple 3 Production of
(E)-3-[2-(3, 4-di net hoxyphenyl )t hi azol e- 4-

yl]-1-(3, 4-di acet oxyphenyl ) propenone 5

2- (3, 4-di met hoxyphenyl )t hi azol e- 4- car boxal dehyde (450 ng, 1.81 mmol) and
3, 4- di acet oxybenzoyl net hyl ene- tri pheny?phosphorane (900 ng, 1.81 mmol)

wer e susper&g{%gnp';n Té?to( %% m ), and the suspension was heated under refl ux

for 20 hou ng, the solvent was distilled off under reduced

10 pressure, and thencesidiigy was thul pfo@dtbrSplhbeas S8 r GUHPRe 1. th
chr omat ogr %ph{ (eluent: dichloronethane) . The sol vent was istilled of f
under reducEd PFERS FFPCRRASt RE FRATRIGS wasand eds yiarg Inrpcdced offatlny|2) .

acet at e/ n- haxage? 34 haepabypeps ai el e 44 92
(E)-3-[ 2- (3, 4-di met hoxyphenyl )1 hi B0 18 22 O these
yl]-1- (3, 48MBEERS%Xy phenyl ) propenone as a yel | ow powder. Melting point:
163- 164C Exapgplesyp to 34 According to the production process of Exanple 1,
the 20 follow ng conpounds of Exanples 4 to 34 were produced (Table 1).
Table 1 also shows the nelting pojgnts of these conpounds. -54- [Table 1] S

Ra Rd Rc N RelVr &b isgxarrpl es Ra Rb Rce Rd Re R Rg Melting point
Salt --- 00) 4 4 Re -6CH20CH3 -H -OCH20CH3 -H -OH 140.3 - 143 - 5
-CZHs -CZHs -H -H -Cg@—iZOCI—IS-H89.8-91.5-

R 0

f
Rg
Exarmples Ra  Rb Rc Rd Re Rf Rg NMR & ppm{CDCl,)
7.58(1H, d, 2.0 Hz), 7.47(1H, dd,
J=2.0, 8.4 Hz), 7.35-7.33(3H, m),
6.92(1H, J=8.4Hz), 6 57(2H, 5),
35 -CiH; -CHs -OCH,OCH; -H -OCH,OCH, -H -OCH,0CH, 5-19(2H, 5), 5.13(4H. s}, 421(2H,

g, J=7.0Hz), 4.13(2H, q,
J=7.0Hz}, 3.51(3H, s), 3.41(6H,
s), 1.51(3H, t, J=7.0Hz), 1.49(3H,
J=7.0Hz).
11.28¢1H, s), 8.67(1H, d, J=2.2
Hz), 8.28(1H, dd, J=2.4, 8.8 Hz),
B.00(1H, d, J=15.0 Hz), 7.79(1H,
d, J=15.0 Hz), 7.61(1H, d, J=2.4
3 -CH; -CHs -H -H -OH -CO,CH; -H Hz), 7.59(1H, dd, J=2.2, 8.2 Hz),
7.49(1H, s), 7.13(1H, d, J=8.8
Hz), 6.97(1H,d, J=8.2 Hz),
4.03(3H, s), 4.02(3H, s), 3.97(3H,

S)

Examples 37 to 42

10 According to the production process of Example 1, the
following compounds of Examples 37 to 42 were produced (Table 3}.
Table 3 also shows physicochemical characteristics of these

conmpounds.




6 -CH3 -CH3 -H-OH -H -0OH -H 164- 168 hydrochloride (degrade) 7 -CH3 -CH3
-H-OH-0OH-H-H 162 - 165 hydrochloride 8 -C2H5 -C2H5 -H -H - OCOCH3
-OCOCH3 -H 139-140 9 -C2H5 -C2H5 -OH -H -OH -H -CH 188 - 189 - 10 -C2H5
-CZHs -H-H-OH-H-H 133 - 134 - 11 -CH5 -C2H5 -H -OCH3 -OCH3 -OCH3 -H
155 - 156 12 -C2H5 -C2H5 -H -d -NH2 -€P6-H 165 - 168 hydrochloride 13
-CZ|—|5-CZH5[T-H-H3-OCI—|3-OCHS-H 152 - 153 14 -CA-CH5 -H-H -H -H -H
129-130 15/ 312H5 -OH -H -H -H -H 126- 127 hydr obrom de 16 -C2H5 - CH,
-H-H-H-0OH-H 144.5-146 17 -C2Hs -C2Hs -H -H -C02CH3 -H -H 150-151 - 18
64Ra 167 - 19 -C2Hs -C2H5 -H -H -OH -CO2H -H

195-196 - 20 - “H -OH -CO2CH3 -H 161.3 -162.8 - 21 -C2H5 -C2H5
-H-H -d - He 2 -CH3 -CH3 -H -C(CH3)3 -OH -C(CH3) 3 -H 228-230
- 23 -C2H5 - -H -00@K3 -H -H 128-129 - 24 -C2H5 -C2H5 -H -H -H - N
-H 125-126 -HQ5H- -C2Hs -H-H-F -H-H 116-121 - 26 -C2Hs -C2Hs -H -H
“CH3 -H-H 124 - 925 5 - 27 -C2H5 -C2H5 -H -H -H -H - N2 142-143 - 28 -C2H5
-C2H5 - H - HExhiiidoBH3 b - Hic199R3 ge 201. 5 - 2 1~ CZRR Wekhiart T - 1L =Cl -H
138-139 - 30-C2H5 -C2Hs -H -H -NH2 -H -H 148-150 = 31 ¢fh2Hs - -H-H

OC2H5 - H - H T30- £36 -CH82 -HC2HBI - Q&5 - H - H -2 11 - H4ld% - 127 - 33 - C2H5
JG2HD - H -H -He- HoQO28EE 132 o 13 MeS2tR - CAd il SN S -H -H

110-112 -55- anpl es. .35 to 3

AR esypd £0 3§ oy -COH H 227.4-228 -

40 -C;Hs -C.H; -OCH; -H -H -OCH; -H 79 -82 —
]

41 -CHy -CH; -H -H -H -H 165 - 166 ~
Q 7N 135

42 'CzH5 'C2H5 'H -H N N'GH 'H 'H d j
)L 5 (degraded) ihydrochioride

Examples 43 to 57

5 According to the production process of Example 1, the
following compounds of Examples 43 to 57 were produced (Table 4).
Table 4 also shows physicochemical characteristics of these

compounds .




According to the production process of Exanple 1, the follow ng conpounds
of Exanples 35 and 36 were produced (Table 2). Table 2 al so shows
physi cochem cal characteristics of these 5 conpounds. [Table 2] Re Rd Rc
NRO Rb Rf Fig OExanples Re Rb Re Rd Re Rf Rg NWVR dppn(CDCI 3) 7.58(1
H d, 2.0 Hz), 7.47(1H, dd, J=2.0,8.4 H2y; 7.35-7.33(3H, m), 6.92(1 H,
J=8. 4Hz), 6[‘15 (12H, s), 35 -CH5 -C2H5 - OCH2OCH3 -H - OCH2OCH3 - H - OCH20OCH3
5.19(2H, s); .fs(lllll, s), 4.21(2H, q, J=7.0Hz), 4.13(2H, q, J=7.0Hz),
3.51(3H, s), 3.41( 1.51(3H, t, J=7.0Hz), 1.49(3H J=7MHz).
11.28(1H, s)Bhg g7(1kt 2.2 Hz), 8.28(1 H, dd, J=2.4, 8.8 Hz), 8.00(1
H d, J=15.0 7.N9( , B J=15.0 Hz), 7.61(1 H, d, J=2.4 36 -CH3 -CH3
-H-H-OH -CX2 -H Hz), O77®9(1 H, dd, J=2.2,8.2 Hz), 7.49(1 H, s),
7.13(1 H d, J=8.8 Hz), 6.97(1 Hd, J=8.2 Hz), 4.03(3H s), 4.02(3H s),
3.97(3H, s) Exanpres 37 to 4210 j ction process of
Exanpl e 1, tT&™f of? owffig conpoufitls of Exanplgs 37 tsaid2 were produced

(Table 3). Tabl ecy, alchy SHOWGoRNYSI cocherqie%ﬂsaphau acteri+stics of these

compounds. 11, o CH, -3-PYRIDYL 168 - 169 -
45 CH, -CH, -2-PYRIDYL 137 - 139 -
46 -CH, -CH, -2-FURYL 154 - 156 -
47 CH, -CHs; -2-THIENYL 157 - 158 -
48 -CH; -CHy -3-THIENYL 178 - 179 -
49 -GH; -GHs -2-PYRIDYL 92.2-93.8 -
=
50 -CH; -CH, \N[ O._-CH, 175-177 -
0
S
51 -CH; -CH, N 152 - 153 -
CH,
52 -CH, -CH, /? 176- 177 -

53 -CH; -CH, \Q—,@ 197 - 199 -~
H
[ 1

54 -CH; -CH, s 146 - 147 —

4 O
55 -CpHs -CoHs ;N “CH,  116. 117 -
1S
CH,
N
P
56 -CH; -CH, N 147 - 149  dihydrochioride
&H,
57 -CHs; -CH —</N\'fm 222 ~ 224
8 2 —~N (degraded) -




' ' Rd Re Rf Rg

-56- [Table 3] SRe VRR NO Re O Rf Rb ExanplesRa Rb Rc

I\/bltiLg point Salt (C 37 -CH3 -CH3 -H-H-OH-H-H 174 -177 38 -CH3
-CH3 -H-H-Q(CH2)2N(C2H5)2 -H -H 178 - 183 tihydrochloride 39 -CH3 -CH3
-H-H-O4 -C2H -H 227.4 - 228 40 -CQH5_-C2H5 -OCH3 -H -H -OCH3 -H 79 - 82
- 41 -CH3 -CH3 -H-H N -H -H 165 - 166 ~4%™-C2H5 "2 -H -H ) UGB -H

-H 135 di h OF ¢ ded) | ._45 0 ccordi ng
eroduction)Eq(;réﬁ:h o ngﬁfxéé%?éﬁlsgt%eet%ﬁgpl ig\nfw ﬁfcorrpounds of Exanples 43 to

) , Lok \ ! el
57 were pr baxymadiel )4hiazdhbt e Areitsgl s mmwpiﬁ???ﬂgrf?%y%b%a 0

characteri st se conpounds. -57- [Table 4]
0-Rb Exanp%(gf%gﬁ]{{%ﬂ%ﬁe Metting pont Salt (C 43 -CH3 -CH3 -4-PYRIDYL 167

-168 - 44 -OH3 - OH3 SBPYRIMDArites (23068, AB nbB) -G » 2rBYRLPYL 137-139
e ro b o F - £56 f 476?%H3 - CH3 -E-THIENYE %@% - 158 - 48

i C,‘LS i % m%%ﬁﬁéh%%%% °47%° 49 sdpfgon coH - PYRIEVLY DB-2293 384~
diethoxyphenyl)thiazole—4—yl]propionate (1.0 g, 3.0 mmol} and
methyl 3-ethoxypyridine-2-carboxylate (702 mg, 3.9 mmol) in
dimethoxyethane, followed by heating under reflux for 2 hours.
After cooling to rocm temperature, a saturated aqueous ammonium

10 chloride solution was added to the reaction mixture, and the
resulting mixture was subjected to extraction with ethyl acetate.
The organic layer was washed with a saturated salt solution, and
dried over anhydrous magnesium sulfate. The solvent was distilled
off under reduced pressure, and the residue was purified by

15 silica gel column chromatography (eluent: ethyl acetate/n-
hexane=2/3). The sclvent was distilled off under reduced pressure,
to thereby obtain 740 mg (yield: 51%) of methyl 2-{2-{3,4-
diethoxyphenyl)thiazole—4—ylmethyl]—3—(3-ethoxypyridine—2—yl)—3—
oxopropicnate as a yellow oil.

20 HNMR3ppm (CDC13); 8.22(1H, dd, J=1.3KHz, 4.3Hz), 7.44(1H, d,
J=2.1Hz), 7.4-7.2(3H, m), 6.92(1H, s), 6.85(1H, d, J=8.4Hz),
2.29(1H, t, J=7.4Hz), 4.2-4.0(6H,m), 3.65(3H, s), 3.6-3.4(2H, m),
1.5-1.4(%H, m)

25 Example 59 Production of ethyl 2—[2—(3,4—diethoxyphenyl)thiazole—

4—ylmethyl]—3—oxo—3—phenylpropionate
3,4-diethoxythiobenzamide (0.63 g, 2.8 mmol) was added

to a solution (20 ml) of ethyl 2—benzoyl—5—br0mo—4-oxopentanoate
(0.20 g, 2.8 mmol) in ethanol, followed by heating under reflux

30 for 1.5 hours. After cooling to room temperature, the solvent was
distilled off under reduced pressure, and the residue was
subjected to extraction with ethyl acetate. The organic layer was
washed with a saturated aqueous sodium hydrogencarbonate solution
and a saturated salt solution, and dried over anhydrous sodium

35 sulfate. The solvent was distilled off under reduced pressure, to




i+ 50 -CH3 -CH3 -N I O-CH3 175 - 177 - 0 51 -CH3 -CH3 N 152 - 153 - CH3 52
-CH3 -CH3 176 - 177 - H53 -CH3 -CH3 | NI i 197 - 199 - H54 -CH3 -CH3 S
-Cl 146 - 147 - S 55 -C2H5 -C2H5 ~N "CH3 116-117 O - CH3 56 -CH3 -CH3 147 -
149 di hydrochloride CH3 3 -(~ \NH 222 - 224 57 -CH-CH3 N::~

(degr aded) -58- Exanple 58 Production of>¥ethyl 2-[2-(3,4-

di et hoxyphe hi a e 4-y 3-(3- ethoxy yr|d|ne 2-yl)-3-
oxopr opi onat e %tb ]rdg%Zgé %rbd ) r’rﬁ’él? Brd %r [drdp. f 5 net hanol
wer e added dIEﬁho&QbhéhpD H{HEQ 51 - 0f 5, THRY 33L8x&%§‘%heny}pr?gﬁonaﬁﬁ1ﬁs a

dlethoxypheqﬁl)thlaiole 4-yl ] propi onate
3- et hoxypyry Iy 51 arboxylate (702 ng, 3. 9 nnnl) in dimethoxyet hane,

fol | owed b | 2. fd ;
ol | owe mm@@bmn@@m&r g 8bLeXod Iy oun SYOT e U??Otlﬂo\zééllléalded to

tenperature, a saturated ajueous annﬁnluﬁ1 orl&g s
the reacti o m/xEar&H, %mdﬁt @Hzieshliﬁﬁglnﬁﬁtuﬂe2wag sabjieel £05 190 (1H,

St ur at ;3”521E'%SFE%%?GWI&%QZT“? é"@v%%”;%rﬁ% e gtk Sl Fate. The

sol vent was’ -di0sBi kP &égH, » 1.47(6H, t, J=7.0Hz), 1.15(3H, t, J=7. 2Hz)

Examples 60 to 66

10 According to the production process of Example 58, the
following compounds of Examples 60 to 66 were produced (Table 5).

Table 5 also shows physicochemical characteristics of these

compounds .




of f under reduced pressure, and the residue was purified by 15 silica gel
col um chromat ography (eluent: ethyl acetate/n- hexane=2/3). The sol vent
was distilled off under reduced pressure, to thereby obtain 740 ng (yield:
519 of nmethyl 2-[2-(3,4-

di et hoxyphenyl )t hi azol e- 4-yl met hyl ] - 3- (32&t hoxypyri di ne- 2-yl ) - 3-

oxopr opi onjie %g %] yellow oil. 20 HNVRBppm( CDC13); 8.22(1H, dd, J=1.3Hz,
4.3Hz), 7. f‘li) , o, J=2.lHz), 7.4-7.2(3H m, 6.92(IH s), 6.85(1H d,
J=8.4Hz), 5.29(1H, t, Jx/.4Hz), 4.2-4.0(6H m, 3.65(3H s), 3.6-3.4(2H,
m, 1.5-1.4(9H, m &nﬂé! %&H roduction of ethyl

2-[2-(3, 4-di et hgxyphe 1i azol e- 4-yl met hyl ] - 3- oxo- 3- phenyl propi onat e

3, 4-di et hoxyt hi ob grde 4 O. 693_'5" 2.8 mol ) was added to a solution (20
m ) of ethyl 2-benzQylg&- brono-4-oxopentanoate (0.90 g, 2.8 nmol) in

et hanol, followed by heating under reflux 30 for 1.5 hours. After cooling

to roomtenperAiid’ @ tRE SALVENRWRS fJ' STITT/d Of f_UMNUET Nﬁﬂegﬁ:ﬁ@gclﬁi' essure,
W

L Mt h ot h\ll aCL. hp

and t he restTdome Was——Subjected—to—ext+act-on—wth -ethyd
organi c | ayer was washed with a saturated aqueouséé}_’@i J,J’% Fﬁé‘g’gb&&fonat e
,aar S gl gm 35

solution and a saturated salt solution, and dri ec.ﬂ,,gg'm@,rad e QUi
sul fate. The sl verfeHswdsHsditst-H| FedHofPCHaNder -CHed u getbHak ESSRIZH M), &.65( ,
thereby obtain 1.43 g (yield: 65% of ethyl 2-[2- (;’35-%12;7-*3“2)-4-2-4-0(41*.m).3-85(3H,
di et hoxypheny! )t hi azol e- 4-yl met hyl ] - 3- oxo- 3- phenlegEq Loldce88m  yel | ow
oi I . NVRBpp{ CDC13); 8.06-8.05(2H, 1y, 7. 58 7. 55( b7 ok, mdan t 2AkH—5
m, 7.40(1Hd, J=2.0Hz), 7.36(1H, dd, J=2.OHz, 8. 40K, 56800 \ds.4%), 5.000H,
'6.86(1H, d, J=B.aHFHe $-fbets BI(FLHC RCHs 4. 17CH: 07 @6 ME6-6F. 8.0 4BG.0BHAD( 2H,
m, 1.47(6H, t, J=7.0Hz), 1.15(3H, t, J=7.2Hz) il 85"t 368420
According to the producti on process of Exarpt 7.68(11E ad, T BHD W7 E:
of Exanples 6Goto @&, Weng Rr odugedy(TRYl e 5).,, Tabheossahsn, s3BONE J-7.302).
physi cocheni cal characteristics of thesé conpolndg:2-40(8H, m),3.6-33(2H, m), 1.5-1.3(9H,
m), 1.13(3H, 1, J=7.1Hz)
7 06.8(iH, m). 5 8(1r s sm "
63  CHs -CHs -H -H H -H NCHj.  -C(CH)s 424.1(4H. m):3.36{2H: dd, 4422?15:,
7.1Hz), 2.69(6H, s), 1.5-1.4{6H, m),
1.27(9H, 5)
71801, 4, JoB Ak 7 17 ot
64 -GHs -CHs -H -H -H -H -OCH,OCH, -CH,  6.88(IH.s), 6.85(1fi).'d,'.l=é.4(:lz)',?.)é2(2H,
s), 5.1-5.0(1H, m}, 4.2-4.0(4H, m), 3.68(3H.
s, 3.6-3.3(5H, m), 1.5-1.4(6H, m)
;80;1;&c!l;:(ft,‘:[=1n.§Hszé7é8;-!g)l:i7.4-7.2(5H,
65 GH; -CHs -H -H -H -H -OCH; “CHs 5.)13(1H.dd,J;6.2'|-|z. B.él-l(z),ﬂh.OMH.
m), 3.7-3.3(5H, m}, 1.5-1.4(6H, m)
36747(132,(?& 321 .}Bng‘ :'.TI'éZ:);, 7.5-7.4(2H,
66  -CoHs -CHs -H H H -H -OCH, -CHs 7.)1'-6.3(411, ), 4.97(1H 1, J;;g)i-iz),
4.2-4.0(4H, m), 3.85(3H, 5), 3.69(3H, 5),
3.6-3.3(2H, m), 1.5-1.4(6H, m)

=

nds

Examples 67 to 71

5 According to the production process of Example 58, the
foliowing compounds of Examples 67 to 71 were produced (Table 6).
Table 6 also shows physicochemical characteristics of these

compounds.




-60- [Table 5] RdA Rc NO Re SRR RR ORb O Rg OO Exanples Ra Fib RC
Rd Re At Rg RRL NMR S ppnm(CDCI3) 7.71 (1 H, d, J=8.3Hz), 7.41(1 H,
8

1(

J=2.0Hz), 7.35(1 H, dd, J=2.0Hz, 8.3Hz), 6.98(1H, dd, J=1.8Hz, 8.4
6

3

d

Hz) ,
6.92(1H, d, 60 -C2H5 -C2Hs -H -H -Cl -H -OCH3 - CHs J=1.8Hz), 6.9-6.8(2H,
m, 4.95(1H dd, J=6.5Hz, 7.8Hz), 4.2-618(4H, m, 3.85(3H, s), 3.69(3H,
s), 3.6- [(TZHrr) 151 4(6HM 7.5-7.3(4H, ny, 7.04(1H, t, J=7.9Hz),
689(1H shfabgegBi1 H, d, J=8.4Hz), 5.09(1 H, 61 -C2H5 -C2H5 -H -H -H - Cl
OCH3 -CHs dd, J=6.6Hzg 8,QHz), 4.2-4.0(4H, ), 3.84(3H, s), 3.70(3H, s),

3.5-3. 4(2H, 0L68(1 H dd, J=1.8Hz, 7.7Hz), 7.5-7.3(3H
62 - C2H5 - Rebt - - M4 OC2"R, -C2Hs n), 7.0-6.8(4H, n), 5.14(1 H t,
J=7.3Hz), Y. B, ©-6RB. 3(2H, r‘r) 1.5-1.3(9H, m 113(3H t J-71Hz)
7.49(1 H, d, é‘] 7 9K E Q. 43-7.2(3H, n), .0-6.8(4H, m), 5.28(1H t,
J=7.1Hz), 63 -CH® °C2Hs -H -H -H -H - N(CHS)Z “C(CH3)3 4.2-4.1(4H, m,
3.36(2H, dd—d=2-2HzsZ 1Hz) -2 69(6H <s) 1.5-1 4(6H. m. 127(9H s)
7.69(1 H, dd, Bgmyesgibe), Hb 5- Re3R@HRe f, Rg7. 19 ( i, d, dpRvébz), 7.1-7.0(1
H m, 64 - CZHSSTC2I-§H-5 ol = Lﬁk—ﬁ 66(J_¥ s), 6.85(1H, d,
J=8. 4Hz), 5.22( 5f50¢% 240(2 %8(3H ) 3 6-3
3(56HmM 1 5-1 61 n§ CaHs - CeHs -CHy

69 CHy CHs -H -H -H -H -C -CHs 474

70 -C:Hs -CoHs -H -Cl -H -H -OCH,4 -CH4 504

71 CHs -CiHs -H -H -H -H -CH, -CH;, 454

Examples 72 to 75

5 Acceording to the production process of Example 58, the
following compounds of Examples 72 to 75 were produced (Table 7).

Table 7 also shows physicochemical characteristics of these

compounds.
[Table 7]
Ri
{
00 ¢
Rh |} 0
\;():N /\:\< “Ra
o O—Rb
Examples Ra Rb Rh - Rj MS(M+1)
72 -CsHs -CHg -2-PYRIDYL -CH,4 441
73 -C;Hs -C:Hs -3-PYRIDYL -CHs 441
0
74 -C,Hs --C.Hs N -CH,4 443
CH,
2
75  -CiHs -CoHs \Nl -CH, 455
3

10

Examples 76 to 82

According to the production process of Example 58, the




7.80(1H, dd, J=1.8Hz, 7.8Hz), 7.4-7.2(5H, 65 -C2H5 -C2Hs -H -H -H -H
“OC,Hs -CH, m), 7.2-6.9(4H, m), 6.9-6.8(3H, n), 5.13(111, dd, J=6.2Hz,

8.3Hz), 4.2-4.0(4H, m 37-33(5H ) 1514(6H ) 7.74(1 H, dd, J=1.8Hz,
7.7Hz), 7.5-7.4(2H m, 7.36(1 H dd, J=2.1 Hz, 8.3Hz), 66 -C2Hs - C2H5 - H
“H-H-H-OCH3 -CH3 7.1-6.8(4H, m), 4.9762-H, t, J=7.2Hz), 4.2-4.0(4H, m,
3.85(311, s 3H, s),  3.6-3.3(2H, m, 1.5-1.4(6H n) Exanples 67 to

3. 69( 3H,
71 5 Accor dPidOFoRY HPBsadst PhFFrBdess ' 6f tExdmeaesprodieed f(@kbowi Bl.

conpounds abbExagpheso Bhcka Py ML HREQENE et { 1Akl e 8) ; . Tab! al so shows
physi cochem cal characteri stllzc% of these conpoun se.%l-ggjigs [%ﬁ%ggg] S Rd Rc
N-Ra Re REORBOURARf Ry O O Exanples Ra Rb Rc Rd Re Rf Ry R MS(M+l) 67

-CQ2HS - C2HypaphabgyH -H -CN -CH3 465 68 -C2H5 -C2H5 -H -H -H -H - OC2H5
-CH3 484 69 -Q2H5 -C2H5 -H-H-H-H-O -CH3 474 70 -C2H5 -C2H5 -H -Cl -H
-H-OCH3 -CH3 504Rr 71 -C2H5 -C2H5 -H -H -H -H -CH3 -CH3 454 Exanples 72 to
75 5 According to e groduction process of Exanple 58, the follow ng
conmpounds of EX | €s|72 % were produced (Table 7). Table 7 also shows
physi cochem cal avc%;?;c:ﬂ“erl Oi_%bﬁaof t hese conpounds. [Table 7] R

Rb

Examples Ra Rh Fj NMR § ppm{CDCI,)
7.60(1H, d, J=1.6Hz), 7.43(1H, d, J=2.0Hz),
7.4-7.3(2H, m), 6.89(1H, s}, 6.86(1H, d, J=B.4Hz),
76  CiHs -CiHs -2-FURYL -CHy  6.52(1H, dd, J=1.7Hz, 3.6Hz), 4.81(1H, 1, J=7.4Hz),
4.2-4.0(4H, m), 3.71(3H, 5), 3.48(2H, d, J=7.4Hz),
1.5-1.4(6H, m)
8.8-8.7(2H, m). 7.9-7.8(2H, m), 7.32(1H, d,
J=1.9Hz), 7.3-7.2(1H,m), 6.90(1H, ), 6.83(1H, d,
J=8.3Hz), 5.05(1H, dd, J=6.6Hz, 8.0Hz), 4.2-4.0(4H,
m), 3.70(3H, s}, 3.6-3.4(2H, m), 1.5-1.4{6H,m}
8.23(1H, dd, J=1.2Hz, 4.4H2), 7.5-7.3(4H, m),
HaC'O/l\f/) o B.92(1H, 5), 6.85(1H, d, J=8.4H2), 5.30(1H, dd,

Sy ° J=6.9Hz, 7.8Hz), 4.2-4.0(4H, m), 3.69(3H, 5),
3.65(3H, ), 3.6-3.4(2H, m), 1.5-1.4(6H, m)
8.21(1H, dd, J=1.7Hz, 4.0Hz), 7.45(1H, d, J=1.9Hz),

OO 7.4-7.2(3H, m), 6.92(1H, s), 6.85(1H, d, J=8.4Hz),
79 -CiHy -CoHs cﬂﬁ CHy  5.28(1H, t, J=7.3H2), 4.64.5(1H, m), 4.2-4.0(aH,
N m), 3.65(3H, 5), 3.6-3.4(2H, m), 1.5-1.4(6H, ),
1.37(3H, s), 1.35(3H, s)
7.89(1H, d, J=8.1Hz), 7.5-7.3(4H, m), 7.19(1H, dd,

N
4 =
80 g Cp, D n, | J21HZ 8.4H2) 695(1H, ), 674(1H, d, J=.4H2),
5.59(1H, dd, J=6.0Hz, 8.9Hz), 4.2-3.9(7H, m),

77 -C:Hs -CoHs -4-PYRIDYL -CH,

78 -CaHs -C.Hs

H,C
3.71(3H, 5),3.7-3.4(2H, m}, 1.5-1.3(6H, m)
9.27(tH, d, J=1.5Hz), 8.73(1H, d, J=2.5Hz),
Ng 8.62(1H, dd, J=1.5Hz, 2.4Hz), 7.31(1H, d, J=2.1H2),
81 CHs -CoHs /[N,j -CH, 7.3-7.2(1H, m), 6.91(1H, &), 6.81(1H, d, J=8.4Hz),
5.38(1H, dd, J=5.8Hz, 8.9Hz), 4.2-4.0{4H, m),
3.67(3H, s}, 3.6-3.4(2H, m), 1.5-1.4(6H, m)
8.27(1H ,d, J=8.5Hz), 8.2-8.1(2H, m), 7.9-7.6(3H,
/ m), 7.37(1H, d, J=2.0Hz), 7.29(1H, dd, J=2,1Hz,
82  -C;Hs -C.Hs /EN\/@ -CH, 8.4Hz), 6.93(1H,5), 6.80(1H, d, J=8.3Hz), 5.60(1H,
dd, J=6.3Hz, 8.3Hz), 4.2-4.0(4H, m), 3.7-3.5(5H, m),
1.5-1.3(6H, m)

Examples 83 to 86

According to the production process of Example 58, the




OO0 R r O-Rb Exanples Ra Rb Rh Rj M5(Mtl) 72 -C2H5 - C2H5 - 2- PYRI DYL
-CH3 441 73 -CQ2H5 -CQ2H5 -3-PYRIDYL -CH3 441 74 -C2H5 --C2H5 N - CH3 443
CH3 75 -C2H5 -C2H5 -CH3 455 H 3C N 10 Exanples 76 to 82 According to the
production process of Exanple 58, the -_gg%_fol I ovmhng cogpoundshof Ex?rrpl es
82 were produced (Table 8). Tabl al so shows physi cocheni ca
hars : ( ) RR 003 RhN Ra O Rb

Tabl 81
Bl e R PR R R B O BAPEP 72 0BT 180 &F W358, BHEIICE A3haleL ok
J=2.0Hz), Tdble 79 H{1Hd shpws Qal%&(lbbchéhlc@l &ﬁ{a]ralétegls’ér& ‘Hﬂz)chesaZG - C2H5
-CzHs -2- FURYL }gﬂg 6.52(1 H, dd, J=1.7Hz, 3.6Hz), H t, J=7.4Hz),

4.2-4- O( 4HCOWYOUREIS, (3H, s), 3.48(21, d, J=7.4Hz). 1514(61rr)
8887E2H[T§r§1@79 ( 8(21 m, 7.32(1 H d, 77 -CH, -Calls -4-PYRIDYL -CH3
J=1.9Hz), 7.3-7. 2(1H , 6.90(1 H, s) 6.83(1 H, d, J=8.3HZ), 5.05(1 H,
dd, J=6.6Hz, 8 2 -4. 0(4H , 3.70(3H, s), 3.6-3.4(2H, m, 1 5-1
4(61 m) 8.23(1 HO @1 44Hz) 7.5-7.3(41, m), 78 -C3H5 -CzHs H3CO
-1 -CH3 6.92(1 )! J—I d J=8.4Hz), 5.30(1 H, dd, N J=6.9Hz,
7.BHz), 4.2-4.0(48, 3.65(31, s), 3.6-3.4(2H, m,
1.5-1.4(61 némpres

Ra Rb Rj NMR & ppm(GDCL,)

8.5-8.4(1H, m), 7.56(1H, d, J=7.8Hz), 7.41(1H, d,
HyGn J=2.0Hz), 7.4-7.2(2H, m), 6.91(1H, s), 6.84(1H, d,
CZHS /\(Nj

83 -CH, - “CHy  J=8.4Hz), 5.35(1H, dd, J=6.6Hz, B.1Hz), 4.2-4.0(4H,
m), 3.66(3H, 5), 3.6-3.3(2H, m), 2.56(3H, s},
1.5-1.4(6H, m)
8.3-8.2(1H, m), 7.5-7.3(3H, m), 6.93(1H, 5),
8.82(1H, d, J=8.4Hz), 5.32(1H, 1, J=7.4Hz), 5.17(2H,
84  CHe -CoHs

O~ -CHs
< s}, 4.2-4.0(4H, m}, 3.65(3H, s5), 3.6-3.4(2H, m),
N 1.5-1.4(6H, m)

7.15(fH, d, J=5.0Hz), 6.91(iH, s), 6.85(1H, d,
J=8.3Hz), 5.1-5.0(1H, m), 4.2-4.0{4H, m}, 3.70{3H,
5}, 8.6-3.4(2H, m}, 2.43(3H, s), 1.5-1.4(6H, m)

7.48(1H, d, J=2.1Hz), 7.40(1H, dd, J=2.1Hz, 8.3Hz),

85 -C:Hs -C:H; -CH;

9.02(1H, s), 851(1H, d, J=5.0Hz), 7.4-7.3(2H, m),
2
T%

/ﬂ 7.14(1H, dd, J=1.7Hz, 4.2Hz), 6.9-6.8(3H, m),
86  -CiH; -C.Hs N -C(CHg)s 6.11(1H, dd, J=2.5Hz, 4.2Hz), 4.64(1H, t, J=7.3Hz),
C'.l.?-

4.2-4.1(4H, m), 3.92(3H, s), 3.41(2H, d, J=7.4Hz),
1.5-1.4(6H, m}, 1.37(9H, s)

Example 87 Production of 3—[2—(3,4—diethoxyphenyl)thiazole—é—yl]_
1-(3-ethoxypyridine-2-yl)-1-propancne
Methyl 2—[2—(3,4—diethoxyphenyl)thiazole—4—ylmethyl]—3~
(3—ethoxypyridine—2—yl)~3uoxopropionate (730 mg, 1.5 mmol) was
10 added to a mixture of acetic acid (4.5 ml) and hydrochloric acid
(1.5 ml), followed by heating with stirring at 100 to 110°C for 6
hours. After coecling to room temperature, the reaction mixture
was added to an aqueous solution of sodium carbonate (5.3 g, 0.05
mol), and the resulting mixture was subjected to extraction with
15 ethyl acetate. The organic layer was washed with a saturated salt
solution, and dried over anhydrous magnesium sulfate. The solvent
was distilled off under reduced pressure, and the residue was

purified by silica gel column chromategraphy {(eluent: ethyl




' = = HaCYO 7. 4-
8.21(1 H, dd, J=1.7Hz, 4.0Hz), 7.45(1 H, d, J=1.9Hz),
m, 53.92(1H, s), 6.85(1 H, d, J=8.4Hz), N 79 -C3H5 -C3Hs CH - CHa
t, J=7.3Hz), 4.6-4.5(1 H, n),4.2-4.0(4H, n), 3.65(3H s), 3.6-3.
'5-1.4(6H, n), 1.37(3H s), 1.35(3H, s) N- 7.89(1 H, d, J=8.1
7.3(41, m, 7.19(1 H, dd, 80 C2H5 68315 , | i CH J=2.1Hz, 8.4Hz),
1

( Hz, 8.9Hz
S D seb Ml netind=h greu HGa.0 n$a9 Hiaei i3 egTo0 Ou@ez?( ey,
Hz 8rar$(q_ec}—|prd§supe, Ehir) the8.r62id1h4e rleclfgé'éé gzéH"Zﬁréa f?%é#;ﬁ

3
5
4Hz) g‘}s /Y %EE%J“ %H? %gl@ﬁé) 74%) 29£ @rh& - 13 67(%1 s),
3- g( H, digthokyBhandl }aﬂhmzoaeﬂ@lﬁ% Sélze%}iék%‘éd‘fn% :li“_eiﬁé’ 28 BY . C3H5
5 -

7. Qfo %egg gﬁq_qq s Beg@igp ‘H, d, J=8.3Hz), 5.60(1 H, N dd,

I-15|—|z 8[\&%1ng4p3114t0(6061,7 @3 2%7 3.5(51, m, 1.5-1.3(61, m 5 Exanples
83 to 86 According to the productlon process of Exanple 58, the -63- e o
fol |l owi ng conpounds of Exanples 83 to 86 were produced (Table 9). Table

t f these congpounds. [Table 9]
al so _shows M@lf?zo@@eﬂ&ﬁlcﬁ@ﬂr@ﬁx@ nqof 30%8%1:% b Mg? ooy

1.5
7.5
6.9
4. 2-
J=1.
J=2.
J=8.
3. 6-
7.9-
J=6

O-(0 3
5 5. 84%1 H1 TP et Ber v iddne327y BHA)-propdiéds H, d
10 Triethylamine (0.19 ml, 1.36 mmol) and sulfur trioxide

pyridine complex (0.11 g, 0.68 mmol) were added to a solution (5
ml) of 3—[2—(3,4—diethoxyphenyl)thiazole—4—y1]—l—(3—
methoxypyridine—Z—yl)~1—propane—l~ol (0.14 g, 0.34 mmol) in DMSO,
and the resulting mixture was stirred at room temperature for 1

15 hour. Water was added to the reaction mixture, and extraction
with diethyl ether was carried out three times. The organic layer
was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced bressure, and the residue was
purified by preparative thin-layer silica gel column

20  chromatography (eluent: dichloromethane/methanol=10/1). The
solvent was distilled off under reduced pressure, to give 120 mg
{vield: 86%) of 3—[2—(3,4-diethoxyphenyl)thiazole—4—y1]—1—(3—
methoxypyridine-2-yl)-l-propancne as a colorless ©il, The o0il was
recrystallized from hydrous ethanol, to thereby obtain 3-12-(3, 4-

25 diethoxyphenyl)thiazole—4-yl]—1—(3—methoxypyridine—2—yl)—1~
propanone as yellow needles.

Melting point: 735.2-79.7°C

Example 89 Production of 3—[2—(3,4—diethoxyphenyl)thiazole—4—yl]—
30 1—(2—methoxyphenyl)—l-propanone
(E)—3—[2—(3,4—diethoxyphenyl}thiazole—é—yl}—l—(Z—
methoxyphenyl) propenone (1.62 g, 4.0 mmol) was dissolved in a
mixed solvent of ethyl acetate (40 ml), methanol (10 ml) and DMF
(10 ml), and 400 mg of 10% palladium/carbon was added to perform

35 catalytic reduction in a hydrogen atmosphere at room temperature




H3C J=2.OHz), 7.4-7.2(2H, m), 6.91(1 H, s), 6.84(1 H, d, 83 -CzH5 -CzH5 /
- CH3 J:8.4H)z), 5.35(1(H, dg? J=6.6Hz, 8.1 Hz), 4.2-4. (4H, N m, 3.66(3H,
s), 3.6-3.3(2H, m), 2.56(3H, s), 1.5-1.4(6H m 8.3-8.2(1H m,
7.5-7.3(9H, n), 6.91(1H, s). 6.82(1 H, d, J=8.4Hz), 5.32(1 H, t, J=7.4Hz),
5 17(2H 84 -CMH5 -C2H5 - CH3 ( s) 4 2@60(4H, ). 3.65(3H, s).

3. 4(2H a 9.02 8.51(1 H, d, J=5.0Hz), 7.4-7.3(2H,
1S 7. Lilé‘%pla Osdm%l% BFESS %e § (‘1#1 hQyrs.g, BBz 1rqactdon BLXtysagasc3Hs (~
- CH3 Nfi%Bef%ﬁQ thé $obvé{td kadii sdi 2rdy YAt unibr 2 d&éﬁlgreg e,

- 3. (2H . 3H, s), 1.5-1.4(6H, 7.48(1 H, Fz).’ 7. 40(1
, dd, J=2°% rEhe 8“%? jie e R iegobp 5 hige gRl @@lurmtlchmmatagmzby
6.8 8(3H ememN &ﬁ%ﬁi%ée@a %%X%QHQ:?;T%O Z‘?&H 2@@ sofv grgé%a'é
1. mlﬁillhecép(féHunge;r E@@ﬁ?ﬁl Bpreysirodantli bhe ofesidue was
(3, 4- oy, |
et oxg%§%¥dlngp%?§ %f@ﬁ%%%%gﬁgngkii%tﬁxﬁthereby obtain 750 mg
2- (3, 4- &Y&%X%@%ényf)@hi%rzcﬂ d—digtmetypHeny3) thiazole~4-y1]-1- (2-

hox |onate ) was 10 added to
gthe;tﬁrgp%%{ %&}%“gh? afd (ﬁ?/jéor i@ﬁFoPF%S%% d (1.5 nl), followed
by heati ngM@lttin@tpoﬁhtﬂgESatg Jeﬁﬂ3t’© 110C for 6 hours. After cooling to room
tenper@gture, the reaction mxture was added to an aqueous sol ution of
sodi um carbonate (5.3 g, 0.05 nol), and the resulting m xture was
subj ect ed Ez@arqxlter act poadwdtfonl »reBhyk- axetatiechdRepiganie i hay L nas jwashed
with a sat ted aIE o{ ution, and dried over anhydrous magnesi um
sul fate. 3?& ‘v/vg HOFPPBA of f under reduced pressure, and the

resi due mas A solution (2 mi) of thiazole (129 mg, 1.5 mmcl) in THF

JI
3.6
H

6.9-
J=7.
1.5-
3-[2
1-(3
2-[

was cooled to -70°C, and n-butyllithium {(a 2.44M hexane solution)

15 (0.62 ml, 1.5 mmol) was added, and the resulting mixture was
stirred at -70°C for 30 minutes. A solution (4 ml) of 3-[2-(3,4-
diethoxyphenyl)thiazole—4—yl}-N—methoxy—N—methylpropionamide (500
mg, 1.4 mmol) in THF was added to the reaction mixture, followed
by stirring at -70°C for 3 hours. After heating to room

20  temperature, a saturated aqueous ammonium chloride solution was
added to the reaction mixture, followed by extraction with ethyl
acetate. The organic layer was washed with a saturated salt
solution, and dried over anhydrous magnesium sulfate. The solvent
was distilled off under reduced pressure, and the residue was

25 purified by silica gel column chromatography (eluent: ethyl
acetate/n-hexane=1/5). The solvent was distilled off under
reduced pressure, and the residue was recrystallized from ethanol

to thereby obtain 350 mg (yield: 66%) of 3-[2-(3,4-

r

diethoxyphenyl}thiazole—4—yl]—1—thiazole—Z-yl—l—propanone as
30 coleorless needles.

Melting point: 93.1-94.4°C

Examples 91 to 108

According to the production process of Example 87, the

35 following compounds of Examples 91 to 108 were produced (Table




purified by silica gel colum chromatography (eluent: ethyl -64-

acet at e/ n- hexane=3/4). The solvent was distilled off under reduced
pressure, and the residue was recrystallized fromethanol, to thereby
obtain 475 g (yield: 74% of 3-[2-(3, 4-

di et hoxyphenyl ) t hi azol e-4-yl]-1- (3 et hoxyPyri di ne-2-yl)-1- 5 propenone as
col orl ess dl es q %tq 0| ot : . 7-,68. %C Exanpl e 88 Production of
3-[2-(3, 4 Iethoxyp enyl ) ﬁ|a26F554) ﬁﬁcoc emlcal characteristics of these

1- ( 3- mret hoxsgmypaudidee- 2-yl ) - | - propanone 10 Triethylamne (0.19 m, 1.36
mol ) and slgﬂ fb r Epr;] oxi de pyridine conplex (0.11 g, 0.68 mmol) were added
to a soluti tjf ) of 3-[2-(3,4-diethoxyphenyl)thiazole-4-yl]-1-(3-

met hoxypyri di ne-2-yl)-1-propane-1-ol (0.14 g, 0.34 mol) in DMSO, and the
resulting mxture wa i d @ roomtenperature for 1 15 hour. Water was

added to the r X O and extraction wth diethyl ether was
carried out m tifmes. The, organic |ayer was dried over anhydrous sodi um
sul fate. The s was fstilled off under reduced pressure, and the

resi due was HRpurifiged by preparative thin-layer silica gel colum 20

chr omat ogr aphy ('3? uent: di chl or onet hane/ met hanol =1 0/ 1) . The sol vent was
QROA of

distilled of g Mhdey, reguceg preggu |ve 120 ) €
3-[2-(3, 4-diet h@%ygheﬁ |azof—ig ﬁ yI (3- Rg Me't'"g""'"t “Salt

met hoxypyri di n@a- 2- qyzl-g a;;kgrxp,penonp a,s a coloriess; oit. ? (u1|1| was
recrystal i zedyfrom, gr'_puil eth to thereby obtain 12?@425
) 11{13%

di et hoxyphenyl 2t hi ézbl t hox®Pyr i dithe- 2- y[1§3.2-15p8 dpdiorbldteas
yel | ow needl es? MefHsi n@”apmHnt 1. BCAY. 7COExanpHe 89 Pnud;,Lcm@n of —
3-[2-(3, 4-di etshoxymﬂengrhg)thl azolie- $evlch; -8B8oédp,( 23 Met hoxy, ﬁﬂgyl ) -1 - propanone
(B)-3-[2-(3, 49g| ethgxyphen thiazol e-4-y (2 met hox nyI)propenone
(1.62 g, 4.0 mmol) mas@g?s)ssg?iileﬁﬁlﬁ a méé@ solfent of97>elstpr?915 acetate (40
m ), nethanol 9f510 9 Gl BVF (oMM ), abd 400-0fysof 168%-makl adi unf car bon

was added to [$ér f gk -C:Hs -H -H -H -H -0CgHs 118.2- 119 -
98 -C,Hs -C.,H; -OH -H -H -H -H 113.7 - 114.9 -
99 -C,Hs -C;Hs -CF; -H -H -H -H 91.7-93 -
100 -CHs -CHs -OC,Hs -H -H -H -H B4.3-86.1 -
101 -C,Hy -C,Hs -F -H -H -H -H 825-835 -
102 -G,Hs -C,Hs -CN -H -H -H -H 113.7-114.8 -
103 -C;Hs -C.Hs -Br H -H -H -H 66.1 - 67.9 -

. 104  -C;Hs -C.H; -CI H -H -H -H 64.4-65.1 -
105 -CoHs -C.H; -H H -H -H -CO;CH; 91.7-929 -
106 -C,H; -C;H; -OCH; -H -Ci -H -H 102.8 - 104.2 -
107 -C;Hs; -CzHs -CH, H -H -H -H 107.1-107.4 -
108 -CHs -C,Hs -OCH; -H -H -Cl -H 90.2-92 -

Examples 109 to 114

According to the production process of Example 87, the
following compounds of Examples 109 to 114 were produced (Table
11). Table 11 also shows physicochemical characteristics of these

10 compounds.




35 catalytic reduction in a hydrogen atnosphere at room tenperature -65-
and at nospheric pressure for 4 hours. The reaction mxture was filtered,
the solvent was distilled off under reduced pressure, and the residue was
purified by silica gel colum chronatograg (el uent: ethyl

acet at e/ n-hexane=3/2 to 1/1). The solvenf’was 5 distilled off under reduced
pressure, sidue was recrystallized fromdiethyl ether, to

t her eby by ot %&ﬁig (yield: 46% of

3-[2-(3, 4- dlethoxyphenyl)thlazole 4-yl]-1-(2- nethoxyphenyl)-1-propanone as
col orl ess prisns. ' fa 68.9-69.3C 10 Exanple 90 Production of
3-[2-(3, 4- dlethox

N-4z0l e-4-yl]- 1-thiazole-2-yl-I-propanone A
sol ution (2 n)Re hjazol e 0129 ng, 1.5 mmol) in THE was cooled to -70C,
and n-butyl | it hig 2. 44M"exane solution) 15 (0.62 m, 1.5 mvl) was
added, and the restting nlxture was stirred at -70C for 30 mnutes. A
solution (4 %es# f HB—[%C’
dlethoxyphery ri-azolea4 u|1 %Lﬁ%f%n?% N net hyl pr opi WRarrdePd500 ng, 1.4
mmol) in THE mas added to the reaction m Xt urey.smQk), oveeeh, ¢, Lysihi b.5.65 A mat
-70C for 3 hdbt sCHaAgterodheat i ng 0 -1 o®M 20 t @BPSHR I B BraHds) S5 ?5 e;c’Hz?queous
ammoni um chi ori de sol ution was added to thesbgact).on,m g({‘ﬁé_lem I'owed by
extraction with etnyl acetate. ~The organict Layer was oS a
sat ur at ed sal # gﬁ and dried over anhyﬂ%gﬂ%'ﬁﬁ éé?ﬁ%?%ﬂl?%ﬁ%@“The
sol vent stll 0P und®r T dliuted pre?éﬁ?é”ﬁhﬁh3ﬁﬁ@tﬁ@%ﬁduewwas 25
purified by Si ! ica~gel colum chromat ogr aphy /<7 &liauemi@H, @tilaylaeH, m
acet at e/ n- hexane=1/5). The sol vent was di sti.bepdl, DI-F 4N IEF 3 BIVSS Ty,
pressure, anq“tQF Q? |due was recrystalI|zedmng@mg4;¥qguﬂﬂi$]3&@ﬁreby

obtain 350 mg (Vi 9@ of 8- 112-H 3CANCH:
di et hoxyphenyl )th| azol e-4-yl]-1-thiazol e-2- yf :GFHZ P O panoREe Rs> ¥ eHl or | ess
needl es. MettTng—pornt-—93-—31-944C Exanples Tk T ’lﬂ?!* m)

10.08(1H, br), 7.87(1H, d, J=7.1Hz), 7.7-7.3(5H, m),
6.92(1H, 5), 6.89(1H, d, J=8.3H2), 4.2-4.0(4H, m),

112 -CoH5-CoHs -H H -H -H -COH
8.6-3.4(1H, m), 3.1-3.0(1H, m), 2.6-2.2(2H, m),
1.5-1.4(6H, m)
7.5-7.3(11H, m), 6.87(1H, d, J=8.4Hz), 6.63(1H, 5),
113 -CHs-CoHs -H H -H -H -CiHs 4.2-4.0(4H, m), 3.0-2.9(2H, m), 2.8-2.7(2H, m),
1.5-1.4(6H, m)

7.69(1H, dd, J=7.8Hz), 7.5-7.3(3H, m}, 7.19(1H, d,
J=8.4Hz), 7.1-7.0(1H, m), 6.88(1H, s}, 6.85(1H, d,
J=8.4Hz), 5.22(2H, 5, 5.1-5.0(1H, m), 4.2-4.0(4H,
m), 3.68{8H, 5), 3.6-3.3(5H, m}, 1.5-1.4(6H, m)

114 -CHs-C:H; -OCH,OCH; -H -H -H -H

Examples 115 to 147

5 According to the production process of Example 87, the
following compounds of Examples 115 to 147 were produced (Table

12). Table 12 also shows physicochemical characteristics of these

compounds.




According to the production process of Exanple 87, the 35 follow ng
conpounds of Exanples 91 to 108 were produced (Table -66- 10). Table 10
al so shows physi cochem cal characteristics of these conpounds. [Table 10]
SRa RRNO Re; 0 RR Rb RgOExarrpIe%RaRbRc Rd Re Rf Rg Melting

point Salt (C 91 C2H5 -C2H5 -H -H -H ®Fr-H 113.3 -113.6 - 92 -C2H5 - C2H5
-H-H-OH -@GHdp;H 158. 2 - 153.8 hydrochloride 93 -CH3 -CH3 -H -H - OC2HS
-OC2HS -H 141. 3 - 142 4 94 -CH3 -CH3 -H -H -0OCOCH3 -0OCOCH3 -H 128 - 128.5
- 95 -C2H5 -C2H5 -O -HRa OCH3 -H 97.8-98.5 - 96 -C2H5 -C2H5 -H -H -H
-H - OCH3 68. 9-%9. D7 M5 -C2HS5 -H -H -H -H -0C6H5 118. 2-119 - 98 -C2H5

: . 114.9 - 99 -C2H5 -C2H5 -CF3 -H -H -H -H 91. 7
- 93 - 100 - CAB~C2H5 -CG®2H5 -H -H -H -H 84.3-86.1 - 101 -C2H5 -C2H5 -F -H
"H-H-H 82, B gk 102 -C2H5 -C2H5 -CN -H -H -H -H 113.7 -114.8 - 103
-C2H5 - C2H5 —Br H H-H-H661-67.9 - 104 -C2H -C2H5 -Cl -H-H-H -H
64.4-65.1 - EROBSBLOHRD - CBHS Al - HRe H - Hafcozcmhggl 7- 9fs@rr) 106 - C2H5 - C2H5

-CO -H - O bl o, L0d80r 1042 5y 107 - GZFB =OMB g =H -H -H 107.1 -
107.4 - 108 -{gHp,q, Cehp o3y -H 5 Brmgﬂ %7 92 - 5291
17 CHs -CHs -H  -H  -ON H 407
118 -CHs -CHs -H  -OCH, -H OCH,  -H 442
M9 CHs -CHs H  -H  -H -CHs H 396
120 CHs CHs H  -H  -CH, H H 306
121 CHs CHs H  -H  -N(CHy, -H H 425
122 -CHs CoHs H  H  -H NCH):  -H 425
128 -CHs CoHs -H M -H Br H 460
124 -CHs CHs -H -H  -F H H 400
125 CHs CiHs -H  -H  -OCH,  -CN H 437
126 -CHs -GHs -H  -H  -CH OCH,  -H 426
127 CHs -GHs -H  -H  .H H -OCF, 466
128 CiHs CHs -H  -H  -H Cl H 416
120 -CHMs -CHs -H -H -0l H H 416
180 CHs CoHs -H  -H  -OCH,  -OCH, -H 442
131 CHs -CHs H H  -OCH,  -H -H 412
182 CHs CHs -H H  H -CF, -H 450
183 -CHs CiHs -H  -H  .H -l Cl 450
184 GHs -CHs -H  -H  -H H -SCH, 428
135 -GHs; CHs -H  -H  -OCH,  -H H 454
136 -CiHs -CoHs -H  -H  -H F H 400
187 -GHs -CoHs -H -G -H H <l 450
138 CHs CHs -H  -H  -H OCH;  -H 412
139 CHs -CHs -H  -H  -CeH H H 458
140 CHs -GHs H  -H  -H OCHs -H 426
141 CHy CH; -H -H  -0CH, -H H 426
142 CH; -CHs -H  H  -OCHCeH, -H H 488
143 -CHs CHs H  -H  -H -OCF;  -H 466
144 -GHs -CHs -H  -H  -CF, -H -H 450
145 CHs CHs -H  -H  -GH, H H 438
146 -CHs -CoHs -H  -H  -H H -OCH,CeHs 488
147 CH; -CHs -H M -OH H H 398

Examples 148 to 152

According to the production process of Bxample 87, the

5 following compounds of Examples 148 to 152 were produced (Table




Exanpl es 109 to 114 According to the production process of Exanple 87, the
foll ow ng conpounds of Exanples 109 to 114 were produced (Table 11)- Table
11 al so shows physi cocheni cal characteristics of these 10 conmpounds. -67-
[Table 11] S Ra VFIo NO Re 0 Rb RExanplesRa Ro Rc Rd Re Rf Rg NWR
6ppm(CDCI 3) 7.6-7.3(4H, m, 7.10(1 H, t,”8P=7.8Hz), 6.9-6.8(2H, m, 109
- CZHs- CzHs e -H,-H -H 4, 0(4H, m, 3.87(3H, s), 3.46(2H, 1,
J=7.1 Hz), Iﬁl?i‘%etﬁfjfolsﬁﬁ‘j’s HL¥SITOFNERECR) hagaeieristics)<Z. CHepe
7.43-7. 3( 3Hyomgqurids0- 6. 8(4H, 110 -CzHs -C2H5 -N(CH3)2 -H -H -H -H m),
2-4.1(4Ft[¢gbl 3§§?(2H, t, J=7.3Hz), 3.18(2H, t, J=7.3Hz), 2.73(6H, s),
1.4(6H 1 H d, J 7. 4FE) 7.6-7.3(4H, m, 7.3-7.2(1H, 111

Hs -C H5 -H -H -H -8 -CON(CH3)2 m), 6.9-6.8(2H m), 4.2-4. 1(4H m,
QOpRLL, t, J=7.2Hz), 3.14($H s), 2.76(3H, s),

1. 4(6H, ) (1NH; , 7.87(1H, d, J=7.1 Hz), 7.7-7.3(5H, m, 112
H CZHs -H -H - 6.92(1H, s), 6.89(1H d, J=8.3Hz), 4.2-4.0(4H,
m, 3.6-3.4@H{ ny 3.1-3.0(1H m), 2.6-2.2(2H m, 1.5-1.4(6H m
7.5-7.3(11H, m) .R%. 87(1H d J=8.4Hz), 6.63(1H, s), 113 -C2H5-C2H5 -H -H
-H -H - C6H5 Z- I;ﬁ H—m—8-6-2-0(2H-—1), 2 8:2 7(2H m), 1.5-1.4(6H m
7.69(1 H, dd=mpe 38Hzf‘ 7%1“36%, m, B IR( 1Md(Md])) 114 -CH, - CzHs
-OCH20OCH3 -H -H -H -H J=8' 4Hz), 7%70(1 H m, 688(1 H s), 6.85(1 H, d,
J=8.4Hz), 5. 22@2%@), B, 155, 9(1_Hhm), 4 2.4.0(44 m), 3.68(3H s),
3.6-3.3(5H, ), 1.5-1.4(6H m EF les™1H to 4%7 5 According to the
Jproduction process of Exanple 87, the
| N
149 -CoH; -CoH; -H -H _N\ij -H -H 449
150 -CoHs -CoHs -H -H _N\/‘?N -H -H 448
/'.,_‘-:...
181 -CHs -CHs -H -H —Nvﬁ H OH a4

152 ‘Csz “Csz -H -H _N 0 -H -H 467

Examples 153 to 157

According to the production process of Example 87, the
following compounds of Examples 153 to 157 were produced {Table

14) . Table 14 also shows physicochemical characteristics of these
10  compounds.




fol | ow ng conpounds of Exanples 115 to 147 were produced (Table 12). Table
12 al so shows physi cochem cal characteristics of these conpounds. -68-

[Table 12] S Re Rd Ro NORe Ro RfF RO9 9 Exanples Ra Rb Rc Rd Re Rf Rg
MS(MF1l) 115 -C2H5 -C2H5 -Cl -H -Cl -S2NH2 -H 529 116 -CzHs -CZHs -OCH3 -H
-H -SQZNH2 -H 491 117 -C2H5 -C2H5 -H -H79eN -H -H 407 118 -CZHs -CZHs -H

-OCFB-H-%%_%I—(:L 2 119 -C2H5 -C2H5 -H -H -H -CH3 -H 396 120 - C2H5
-C2H5 -H -H - “H-H 396 121 -C2H5 -C2H5 -H -H -N(CH3)2 -H -H 425 122
-C2H5 -C2H5 -H -H -H -N(CH3) 2 -H 425 123 -C2H5 -C2H5 -H -H -H -Br -H 460
124 -C2H5 - C2H5 -H -F -H 400 125 -C2H5 -C2H5 -H -H -OCH3 -CN -H 437
126 - C2H5 - C2H5 - HL H/- -H 426 127 -C2H5 -C2H5 -H -H -H -H - OCF3
466 128 - C2HEh Ny .H =Y -8 -H416 ',. 129 -C2H5 -C2H5 -H -H -C -H
-H 416 130 - -C2H5 -H -Q7RbCH3 -OCH3 -H 442 131 -C2H5 -C2H5 -H -H

-OCH3 -H -H EHH5—+H—~—tH-—H—GCF3—-H 450 133 -C2H5 - C2H5 - H

b e S R L BB Bh- corp - Mol so (O - SOLD. 428
1583  -CyHs -CpHs -2-PYRIDYL 92.9-93
154 -CHs -C,Hs -2-FURYL " 0.5 -1125
185 -C;Hs -CHs -2-THIENYL  106.5- 107.4
156  -C,H; -C.Hs -4-PYRIDYL 90.6 -91.1
157 -CiH; -C;Hs -3-PYRIDYL 107.5 - 108.0

Examples 158 to 167

5 According to the production process of Example 87, the
following compounds of Examples 158 to 167 were produced (Table

15). Table 15 also shows physicochemical characteristics of these

compounds.




135 -C2H5 -C2H5 -H -H -OC4H9 -H -H 454 136 -C2H5 -C2H5 -H -H -H -F -H 400
137 -CH5 -C2H5 -H -Cl -H-H-C 450 138 -Q2H5 -C2H5 -H -H -H -OCH3 -H 412
139 -CH5 -C2H5 -H -H -C6H5 -H -H 458 140 -C2H5 -CQ2H5 -H -H -H -0OC2H5 -H
426 141 -C2H5 -C2H5 -H -H -OC2H5 -H -H 426 142 -C2H5 -C2H5 -H -H

- OCH2C6H5 - H - H488 143 -C2H5 -C2H5 -H-YH—-H -OCF3 -H 466 144 -C2H5 - C2H5
-H-H-CF3 -H il %g&}{l%-CZH5-CZH5-H-H-C4H9-H-H438 146 - C2H5
-C2H5 -H - I—{aﬁe 2C5H5 488 147 -C2H5 -C2H5 -H -H -OH -H -H 398
Exanpl es 148 to 152 dcc ing to the production process of Exanple 87, the
5 foll ow ng conpourjd opl es 148 to 152 were produced (Table -69- 13).
Tabl e 13 al sen Bhys ocheeni cal characteristics of these conpounds.

[ Table 13] S RO RCNReB / Rob Rf RO9 Exanples Ra Rb Rc Rd Re Rf
Rg Ms( M+1) EZHS—€2H—H NF—H—-448-—149 - CZHS -C2H5 -H -H N1

—CZHS—CE2H5—H—H } 446

-Nv N -H -H &sgrlesiiag _RipH5R C2H5 -H - H - M‘e'“”g"'”H 448 VN 151 -C2H5 -CZHS -H
-H -NvN -H -HA 449

158  -C;Hs -CoHs — ]\ 59.5 - 60.5
N CH,
7N
159 'CaHs -CgHs — 118.7 - 119.6
H,C
H,C

160 ‘Csz 'Csz /

N
N
161 -CHs -C;Hs *Q 81.7 - 83.1

162 -CiHs -C.Hs

7\
-
-
163 CoHs -CoHs | 82.1-93.1
N
164 -C;Hs -GiHs —@ 117.9 - 119.2

1089.1 - 110.5

87.0-876

N
{
N
7
165 -C;Hs -CoHs )‘r;f 80.3-81.9
CH,
~ 10
166 'Csz "CzH5 ‘N 107.7 - 108.5
H,C
)
167 -C;Hs -CH; N 92.8-94.2
CH,
Examplie 168
5 According to the producticn process of Example 87, the

following compound of Example 168 was produced (Table 16). Table




152 -C2H5 -C2H5 -H -H -N\\0 -H -H 467 u 5 Exanples 153 to 157 According
to the production process of Exanple 87, the follow ng conpounds of
Exanpl es 153 to 157 were produced (Table 14). Table 14 al so shows

physi cochem cal characteristics of these_ 10 conpounds. -70- [Table 14] Rh
N Ra ORb Exanples Ra Rb Rh Melting poi’Af (*C) ------------- 153 153

SQ2H5 -2 RYR -C2H5 -2-FURYL 110.8 - 112.5
155 -cszH-Slc?-zég XZE??E%’%@% Si68?§e@“’1%7. %rf%ef% €3 H5he ACPYRIVDVL

90.6-91.1 [BPleC2Hp - C2H5 - 3-PYRIDYL 107.5 - 108.0 Exanples 158 to 167 5
According to the production process of Exanple 87, the follow ng conpounds
of Exanples 158 to 167\we produced (Table 15). Table 15 al so shows

physi cochemi caIF|h Ys{iCg, of these compounds. -71- [Table 15] S O
RON/ Ra ~( OR geriRb Rh Melting point , (C S

Exarrpl es

Example Ra  Rb Rh NMR & ppm(DMSO-d6) Salt
8.31-8.29(1H, m), 8.00(1H, d, J=8.7Hz), 7.8-7.7(1H,

168 -CyHs -CoHs 8.4Hz), 7.36(1H, s), 7.03(1H, d, J=8.5Hz), hydrochioride

4.9-4.7(1H, m), 4.1-4.0(4H, m), 3.50(2H, t, J=7.2Hz),
3.11{2H, t, J=7.2Hz), 1.4-1.2¢12H, m)

HC._ O m}, 7.53(1H, d, J=2.1Hz), 7.44(1H, dd, J=2.1Hz,
)
N

5 Examples 169 tc 178

According to the production process of Example 87, the
following compounds of Examples 169 to 178 were produced {Table

17). Table 17 also shows physicochemical characteristics of these

compounds.




158 -C2H5 -CZHs -N1C 59.5-60.5 3 N 159 -C2H5 -C2H5 118.7-119.6 H3C HC
160 -CZHs -C2H5 N 109.1 - 110.5 N 161 -CZHs -C2H5 81.7-83.1 HO H3C 162
-C2H5 -C2H5 / \ 87.0-87.6 N 163 163 -C2H5 -C2H5 92.1-93.1 N 164 -CZHs
-CzHs -02 117.9 - 119.2 165 -CZHs -CZHs CH 80.3-81.9 3 166 -C2H5 -C2H5 N
107.7 - 108.5 H36 167 -CzHs -CzHs /N\ 92.38-94.2 CH3 Exanple 168 5
Accor di ng t[?%%féa 1p7|'30ducti on process of Exanple 87, the follow ng conpound
of Exanpl e was ‘produced (Table 16). Table -72- 16 al so shows

physi cochem cal chasac istics of the conpound. [Table 16] S Rh N "--~~
Rob O O Exanple R Eppm(DMSO-d6) Salt 8.31-8.29(1 H, m, 8.00(1
H d, J=8.7 7 7.8-7.7( _ba----_- H CYOrn), 7.53(1 H d, J=2.1 Hz),
7.44(1 H, dd,_Q=2,1 Hz, 168 -C2H5 -C2H5 CH ,N ~ 8.4Hz), 7.36(1 H, s),
7.03(1 H, d,=dmBsiHz)Rb hyrdr ochl ori de  mMsm+1

169 -CHs -CpHs \Q(Nlo

T

451

o
[3]
C

170 'Csz 'CgH5

= \3

451

171 -02H5 "CgHs

=z
I= \;’

422
HC
172 -CHs -CHs _@
0 386
173 -C;Hs -C.Hs = 3
397
H.C-0
174 -C;Hs; -CyHs 4(/\]
S 418
=
175 -CpHs -CoHs —g\])
H,C 386

176 -C,Hs -C,Hs \y
413

177  -CaHs -CoHs OG
432
N

178 -C;Hs -CoHs

%

387

Examples 179 to 185

5 According to the production process of Example 87, the
following compounds Examples 179 to 185 were produced (Table 18).

Table 18 alsc shows physicochemical characteristics of these




4.9-4.7(1H, m, 4.1-4.0(4H, m, 3.50(2H, t, J=7.2Hz), 3.11(2H, t, J=7.2Hz),
1.4-1.2(12H, m 5 Exanples 169 to 178 According to the production process
of Exanple 87, the follow ng conpounds of Exanples 169 to 178 were
produced (Table 17). Table 17 al so shows physi cochem cal characteristics

of these conpounds. -73- [Table 17] RhfN4Ra 11'' O Rb Exanples Ra Rb Rh
MB(MHL) i 169 gZHS -C2H5 N O H 451 H3C0 170 -C2H5 -C2H5 H 451 171
-2H5 - C2HE WO IR H 422 H 172 -C2H5 -C2H5 0 386 N CH3 173 - C2H5 - C2Hs

397 HC O 1{fhbi2H§)-C2H5 S 418 175 -C2HS5 -C2H5 P O H5C 386 176 - C2H5
-C2HS 1-0

5
) Q
Rh N Ra
O-Rb
0
ExamplesRa Rb  Rh MS(M+1)
179 'CaHs ‘CzH5 _(/D 438
S
H,C-0
180 'C2H5 -CgHs == 418
\-5
I
181 -GHs -C.H;s S 444
182 -CHs -CoHs 432
o
183 -C,Hs -C.Hs ) 426
o
N\.
184 -C,Hs -CoHs \@J 434
N
(
=
185 -CoHs -CoHs I 433

5 Example 186 Production of 3~{2-(3,4-diethoxyphenyl)thiazole-4-

yl]-1-(2-methoxyphenyl)-1-propanocl
Sodium borohydride (20 mg, 0.53 mmol) was added to a
mixed solution of 3—[2—(3,4—diethoxyphenyl)thiazole—4—yl]—1~(2—
methoxyphenyl)-1l-propanocne (458 mg, 1.11 mmol) in THF (10 wl) and
10 methanol (10 ml) at room temperature, and the resulting mixture
was stirred at the same temperature for 1 hour. & saturated

aqueous ammonium chloride solution was added to the reaction




NIl CHA413 177 -C2H5 -C2H5 432 WO 178 -C2H5 - C2H5 CH3 387 Exanples 179
to 185 5 According to the production process of Exanple 87, the follow ng
conpounds Exanples 179 to 185 were produced (Table 18). Table 18 al so
shows physi cochem cal characteristics of these -74- conpounds. [Table 18]
Rh N\ / ORb Exanples Ra Ro Rh M5(M+1y5179 -C2H5 -C2H5 S S 438 H3C-O
180 -C2H5 -CzHs 418_ S ~ \\ 181 -C2H5 -C2H5 S 444 Nz~ 182 -CzHs -CzHs 432
183 Cotb - CPEISea260 hewerb v Corbractig #38h a8HL @RHsatE2HTNE38rghh b

Exarrpl e 186 dyadusti @n of o%eﬁfzal(d%(&r&usetslagﬁmhﬁﬁﬂa)tt i ag0l & fvent was

yl]-1-(2-met hox henylg 1- propano
dlStl ed off under reduced pressure, and the residue was

purified by silica gel column chromatography (eluent: ethyl

5> acetate/n-hexane=2/1). The solvent was distilled off under
reduced pressure, and the residue was recrystallized from a
diethyl ether/n-hexane mixed solvent, to thereby obtain 336 mg
(yield: 73%) of 3—[2—(3,4—diethoxyphenyl)thiazole—4~yl]—1—(2~
methoxyphenyl)-l-propancl as a white powder.

10 Melting point: 78.2-79°C

Example 187 Production of 3—[2—(3,4—diethoxyphenyl)thiazole—4—

yli-1-(3-methoxypyridine-2-yl)-1l-propanol dihydrochloride
According to the production process of Example 186, 3-
15 {2—(3,4—diethoxyphenyl)thiazole~4—yl]—1—(3—methoxypyridine—2—yl)—
l-propanol dihydrochloride was produced.

Melting point: 161.0-161.5°C

Example 188 Production of 3-[2~(3,4-diethoxyphenyl)thiazole-4~

20 y1]-1-(3-methoxypyridine-2-yl)-1l-propanol
A sclution of 2-bromo-3-methoxypyridine (1.65 g, 8.78

mmol} in THF was cooled to -78°C, and 5.23 ml (8.16 mmol) of a
1.57 N solution of n-butyllithium in n-hexane was added dropwise.
The resulting mixture was stirred at the same temperature for 45

25 minutes, and a solution (15 ml) of 3-{2-(3,4-
diethoxyphenyl)thiazole—4~yl]propionaldehyde (1.34 g, 4.39 mmol)
in THF was added dropwise. After stirring at the same temperature
for 30 minutes, the temperature of the mixture was raised to -30°C
over a period of 30 minutes. A saturated agueous ammonium

30 chloride solution was added to the reaction mixture, followed by
extraction with ethyl acetate. The organic layer was washed with
a saturated salt sclution, and dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure,
and the residue was purified by silica gel column chromatography

35 (eluent: ethyl acetate/n-hexane=1/1). The solvent was distilled




Sodi um bor ohydride (20 ng, 0.53 mml) was added to a m xed sol ution of
3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4-yl]-1-(2- nethoxyphenyl)- 1-propanone
(458 ng, 1.11 mmol) in THE (10 mM) and 10 nethanol (10 m ) at room
tenperature, and the resulting mxture was stirred at the same tenperature
for 1 hour. A saturated aqueous ammoni titbehl ori de sol uti on was added to
the reaction -75- mxture, followed by extraction with ethyl acetate. The
organi ¢ é?gfu%€§rd¥?%%F%WéFe§ﬁH§%wdﬁ%i§b§|ﬁﬁ$%@k§&@@ pThef soi vent  was

distilled gffepdnder v&eguged sRE6S U“
silica gelqje?ﬁnn cﬁronato Pgbhy§££ ue%’lggiL Emﬁ?égacgk%?gr? &E Dgfl)
The sol ventetfyd dieatatieda—berangrdei2) ré]ﬂusce@lpeessmse dlammw@ S5t rnas

recrystal | ized t hyl hexan xed sol ven oto thereby
obtai n 336 ng CE&?H}[‘%SSL%HBGO% tﬁg tﬁéﬁe%f NHPExE E?(gn (yie g 56 (2

3-[2-(324- du%ﬂhdxgﬁwmwazm@zauﬂﬂq—yu62— ( refoyppepydincl-oprapanol  as
a white pogg%F ndP BOI 78. 2-79C Exanpl e 187 Producti on of
3-[2-(3,4 ﬁoxyp enyI hlazg}%
yl']-1-(3-nmethoxypyridi ne-2-yl)-1- propanol di hydrochl oride According to the
productionE rocess anpl.e 186, 3 15
[ 2-(3, 4-di ol e-4-yl]-1-(3-nethoxypyridine-2-yl)-
1- propanol di hydr ochhetbdeinmas Praduseshudyildn p t C

1§2 Egoductlon of éM?Z (3 d|ethoxyphe%?egéﬂfg;%%%mgléaéﬂ§ the
yI]-I -f% PhORYVE i et ady| gt 1Ew@éaﬁoit82\ 5| 4W8 wRTefproduced (Table
2-brono- 3- et hoxypy e dong1 £4. Rias) n ol ed 78C,
and 5.23 ni %8 16 mmol) of a5§%M%7p§F%§?ﬁtloﬁkgg %aéﬁﬁﬁﬁgﬁl |ﬁ%1?%fﬁ?q%§xane
was added BPEPREES:- The resulting mixture was stirred at the same
tenperature for 45 25 mnutes, and a solution (15 m) of 3-[2-(3, 4-
di et hoxyphenyl )t hi azol e- 4-yl ] propi onal dehyde (1.34 g, 4.39 nmol) in THE
was added dropw se. After stirring at the sane tenperature for 30 m nutes,
the tenperature of the m xture was raised to -30C over a period of 30
m nutes. A saturated aqueous ammoni um




30 chloride solution was added to the reaction m xture, followed by
extraction with ethyl acetate. The organic |ayer was washed with a
saturated salt solution, and dried over anhydrous sodium sul fate. The
solvent was distilled off under reduced sressure, and t he residue was
purified by silica gel colum chromatogrdghy 35 (eluent: ethyl acetate

/ n- hexane=lI f%} T soI vent was distilled -76- off under reduced pressure,
and the resridue puri fied by preparative thin-layer silica gel columm
chr omat ogr aphy (eI uentg ethyl acetate/n-hexane=I/2). The sol vent was
distilled of f uggder e-@ sure, to thereby obtain 470 nmg (yield:
26% of 3- [2 5 Rc
(3,4-diet hox | )X hi azol eQ4-yl]-1-(3-nethoxypyridi ne-2-yl)-1- propanol
as a yell ow OH1 anpl es 189 to 208 Accor di ng to the production process of
Exanpl e 186, eRg18Hf ol | owi ng conpounds of Exanples 189 to 208 were

produced (Table—19)—Table 19 also _shows physicochem cal characteristics
of these corfpowieBa - FB- [Ralfde 1% Re m’C]-IR Nige O Iil@s@ﬁ)i;anpl es Re Rb Rc

Rd Re Rf Rg NBQMI']--)CH]-&Q C?|H5 C2 H= —H oo'-r 30 -CZH5 -C2H5 - H
“H -CN -H -H 409 10T T OCJ-E 8043 H38%4 192 - C2HB - C2H5
-H-H-H-cH3 1% 319@!*5 1%5 Bkl - cz¢~'l$ HHH CHB H -H4898 194 - C2H5 - C2H5

-H - H - N( CH3) 2191H Chhis4 XBHMN  -A85, ~IC2H5 - -H -H -Hy, ,j\l(CH3)2 -H 427 196
- C2H5 - C2H5 - HhgoH il - kb pBr.yé H-HYH JH - O2Hs 428
H-A - 6'% 46?1 199%%FECZHS ﬁP H-F -H -H 402

198 -C2Hb5 - CZWS.?, I_!CQHs -CoHs BI‘ -CH; -H 398
194 -CH; -CoHs -H -H -N{CH3), -H -H 426(M+)
195 -CHs -C;Hs -H -H -H -N(CH;), -H 427
196 C,Hg -C:Hs -H -H -H -H -Br 462
197 CHs -C;Hs -H -H -H -H -OC.Hs 428
198 -C,H; -CsHs -H -H -H -Br -H 452
198 -C,Hs -C;Hs; -H -H -F -H -H 402
200 -CyH; -CoHs -H -H -OCH, -CN -H 439
201 -CH; -CsHs -H -H -CH3 -OCH; -H 428
202 -CHy -CsHs -H -H -H -H -OCF, 468
203 -CHs; -C;Hs -H -H -H -H -OCHj, 414
204 -CoH; CoHs -H -H -Cl -H -H 418
206 -CHs -C:Hy -H -H -H -H -Cl 418
2068 -C,H; -C,Hs -H -CI -H -H -OCH, 448
207 -CHg -CoHs -H -H -H -CF; -H 452
208 -C;H; -C,Hs -H -OCH, -H -H -OCH; 444

Examples 209 to 225
5 According to the production process of Example 186, the

following compounds of Examples 209 to 225 were produced (Table
20). Table 20 alsc shows physicochemical characteristics of these

compounds.




200 -C2H5 -C2H5 -H -H -OCH3 -CN -H 439 201 -C2H5 -C2H5 -H -H -CH3 -OCH3 -H
428 202 -C2H5 -C2H5 -H -H -H -H -OCF3 468 203 -C2H5 -C2H5 -H -H -H -H
-OCH3 414 204 -C2H5 -C2H5 -H -H -C -H -H 418 205 -CH5 -C2H5 -H -H -H -H
-Cl 418 206 -C2H5 -C2H5 -H -Cl -H -H -OCH3 448 207 -C2H5 -C2H5 -H -H -H
-CF3 -H 452 208 -C2H5 -C2H5 -H -OCH3 -H&H - OCH3 444 Exanples 209 to 225
5 Accordi ng to t production process of Exanple 186, the follow ng
conmpounds ?}é}(anp es 209 to 225 were produced (Table 20). Table 20 al so
shows physi cochem cal .g£ha ctq;;lstlcs of these conpounds. -78- [Table 20]

S Ra Rd Rc NORa Re ol/ 0Rg OH Exanples Re Rb Rc Rd Re Rf Rg MS(M+1)
209 -C2H5 - AHNH Y -d 452 210 -C2H5 -C2H5 -H -H -H -H - SCH3 430
211 -C2H5 - C2H H-H-E2-H402 212 -C2H5 -C2H5 -H -Cl -H -H -Cl 452
213 -C2H5 -CHB{-H..H -H H 414 214 -C2H5 -C2H5 -H -H -CSH5 -H -H

460 215 - CZHSFGZQ"SIHHHOCZHS H 428 216 -CH5 -C2H5 -H-H -H -H -F
460 218 C2HS 25 -H -H -CF3 -H

402 217 - =C2H5—H—H—+—Oer3—H-468
H 452 219 PPopERac, b I—f‘QI-'I-" H A8 - CERf452 RO - GESBI+IC2HS - H - H - CAHO
-H -H 440 209 -C,Hs -C.H; - -H -Ct -Cl 452

210 -C;H; -C;H; -H -H -H -H -SCH; 430

211 -GHs -C.Hs -H -H H F -H 402

212 -C,Hs -C,Hs -H -CI -H -H -Ct 452

213 -CiHs -CHs -H -H -H -OCH;4 -H 414

214 -CHs -C,H; -M -H -CgH; -H -H 480

215 -CiHg -C;Hs -H -H -H -OC;H; -H 428

216 -CyHs -C,H; -H -H -H -H -F 402

217 -CH; -C:Hs -H -H -H -OCF; -H 468

218 -C;Hs -C;H; -H -H -CF; -H -H 452

219 -CHs -C.,Hs -H -H -H -H -CF; 452

220 -C,Hs -C,Hs -H -H -C4H, -H -H 440

221 -CHs -C;H; -H -H -H -H -CN 409

222 -CiHs -C.Hs -H -H -OCH, -OCH; -H 444

223 -C,Hs -C,Hs -H -H -OCH; -H -H 414

224 -C;Hs -CH; -H -H -OCHy -H -H 456

225 -CyHs -C:Hs -H -H -QC,H;  -H -H 428

Examples 226 to 237

5 According to the production process of Example 186, the
following compounds of Examples 226 to 237 were produced (Table
21). Table 21 also shows physicochemical characteristics of these

compounds,




221 -C2H5 -2H5 -H -H -H -H -CN 409 222 -CH5 -CH5 -H -H -OCH3 -OCH3 -H
444 223 -C2H5 -C2H5 -H -H -OCH3 -H -H 414 224 -C2H5 -C2H5 -H -H -OC4H9 - H
-H 456 225 -C2H5 -C2H5 -H -H -OC2H5 -H -H 428 Exanples 226 to 237 5
According to the production process of Exanple 186, the follow ng
conpounds of Exanples 226 to 237 were prdduced (Table 21). Table 21 also
shows phy“ﬁ%&%f”"zﬁﬁ" characteristics of these conpounds. -79- [Table 21]
S Rh NRa RS OH Exanples Ra Rb Rh MS(M+l) 226 -C2H5 - C2H5 - 2- FURYL

374 227 -C2H5 - C2H5.83- P¥RIDYL 385 228 - C2H5 - C2H5 - 4- PYRI DYL 385 229
-C2H5 - C2H5 - 2- THI EfivL) @ RC 230 -C2H5 -C2H5 / \ 388 O 231 -C2H5 - C2H5
c2H5 () 386 N CH3

o3 399 N N C2WB / \ 404 S 233 -C2H5 - C2H5 --
234 -C2H5 -C2 OA i O 415 O-Rb
ExamplesRa Rb  Rh MS(M+1)
226 -C,Hg -C.Hs -2-FURYL 374
227 -C,Hs -C.Hs -3-PYRIDYL 385
228 -C,Hy; -C,Hs -4-PYRIDYL 385
229 -CoHs -CoHg -2-THIENYL 390
H,C
230 -C,Hs -CHs 7 388
0
231 CHs -CHs \_ ¢ CH, 399
H.C
232 -CHg -CoHs ﬂ 404
s
233 -CoH; 'Csz —<N_x 386
=N
=~ CH,

234 -Csz "Csz \ I\j 0 415
2385 -C,Hs -CyHj —(/t© 440
S

O-CH,
236 -C,Hs -C,Hs 2/ \S 420

S

ST
237 -CoHs -C,Hs —@ 448

Example 238
5 Production of 2—{3—[2~(3,4—diethoxyphenyl)thiazole~4—yl]propyl}—

3-methoxypyridine dihydrochloride




N 235 -C2H5 -C2H5 440 S OCH3 236 -C2H5 -C2H5 / \ 420 S S 237 -C2H5
-C2H5 \ 446 S Exanple 238 5 Production of o
2-{3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4-yl ] propyl }- 3-net hoxypyri di ne

di hydrochl ori de -80- Hydrazine hydrate (0.18 ml, 3.6 nmol) and potassium
hydr oxi de (136 ng, 2.4 mol) me{e added*?b-g solﬁtlon (5dn1) gf

3-[2-(3, 4-di et hoxyphen t hi azol e-4 nmet hoxypyri di ne- 2-
ylg-lgpropanone (égo rg%?ﬁ? REIEREE éhkﬁ:ﬁ}heﬁeGQWV@dlandnﬁ0t$ﬁ§£ﬂm

resul ting miyskokeineg Jeeabedato nﬁa&ﬁ@ e Siddd LA of 9 51 0 ﬁniff‘l of00ling

to roomterrperature wat er was added to the reaction mxture owed by
ext ract i on il £h(at4nAickberaplenyinghigeghar ¢ dydr \B/azaet/mqwrmuheaz—-

saturated §@ L 5§¥dﬂdd&ﬁe %?gb qu20 51?“HYQﬁ%%ﬁ¥Tg§ %ﬁﬁg ?gé% gh The

sol vent was dlstllled 10 nder ced pr essur
purified byessitirgp ngettucel wan rrelmlt@niatoglfacp’byaﬁal steivtrecettby| 1 aggtat e/ n-

Che rost duatsah hEdoEvEh 10 (e E R dnait Pk YRFrgUnoneR BRI or ) de
et hanol sokeaétoipr miGktoiy, wasl laddeldbyt bet salnient wes dfhydi stikhed. offhcunder

reduced pr re and the resi.due recr stallized froman ethanol /et hyl
acet ate g}g%@g L ¥g° V%%F%%?M%Et% Ye§ E91ikItpLurdon, opnd

2-{3-[2- (Sdéiecﬁilcﬁitelm&ylhp@ﬂ@ﬁhé tntigaizel ém4syl 40Py tie %dﬁ(%h@xxyapé'rdldgt&qled
dlhydr hl or 20 Melting point: 169.4-171.2C Exanpl e

de as a owder .
239" Pro uc‘PF% rb‘:?erz fﬁgh SEUCEY haRY pHEhyIOFEAPE 76t -RIrified by

silica gel column chromatcgraphy {(eluent: ethyl acetate/n-
hexane=3/4). The solvent was distilled off under reduced pressure,
and the residue was dissolved in 4 ml of ethanocl. A 1N hydrogen
chloride ethanol solution (1.6 ml) was added, the scolvent was

15 distilled off under reduced pressure, and the residue was
recrystallized from an ethanol/ethyl acetate mixed solvent, to
thereby obtain 320 mg (yield: 73%) of 2-{3-[2-(3, 4~
diethoxyphenyl)thiazole—4—yl]prOpyl}—3—methoxypyridine
dihydrochloride as a white powder.

20 Melting point: 169.4-171.2°C

Example 239 Production of 2-{3-[2-(3,4-diethoxyphenyl)thiazole-4-

yl]propionyllbenzonitrile
Zinc (II) cyanide (purity of 60 %) (140 mg, 0.7 mmol)
25 and tetrakis(triphenylphosphine)palladium (19 mg, 0.016 mmol)
were added to a solution (1 ml) of 1-(2-bromophenyl)-3-{2-(3, 4-
diethoxyphenyl)thiazole-4-yl]propane-l-one (150 mg, 0.33 mmol) in
DMF, and the mixture was stirred with heating in an argon
atmosphere at 100°C for 2 hours. After cooling to rocm
30  temperature, water and ethyl acetate was added to the reaction
mixture, the resulting mixture was filtered through Celite, and
the filtrate was separated into layers. The organic layer was
washed with a saturated salt solution and dried over anhydrous
magnesium sulfate. The solvent was distilled off under reduced

35 pressure, and the residue was purified by silica gel column




yl ] propi onyl } benzonitrile Zinc (I1l1) cyanide (purity of 60 % (140 ng, 0.7
mml) 25 and tetrakis(triphenyl phosphi ne)palladium (19 ng, 0.016 nmol)
were added to a solution (1 m) of 1-(2-bronophenyl)-3-[2-(3,4-

di et hoxyphenyl )t hi azol e- 4-yl ] propane-1-one (150 ng, 0.33 mmol) in DWW, and
the nmixture was stirred with heating i n~&h—argon atnosphere at 100C for 2
hours. Aft%ﬁuggpking 19 r%§n130.te erature, water and ethyl acetate was
added to t N8 PEAEPP O i (S URRE : t Hld e stfe t 4G/ mketrrevadl )f-i | The e lvlnbugh

Celite, andvast bestilldtcFrwasdsepadiRd pPLOshAYerl8d THE PLIARL Layer was
washed with a saturated salt solution and dried over anhydrous magnesi um

sul fate. THETEPLRh1 3RS TdP8t PER@Pbof frouRberele dited n330 presuirdd: ahdis )t he

resi due waspurified by sSihbeRog&nERIIWIR; 58t Chr omat ogr aphy (el uent:
et hyl acetate/n-hexane:3/4§. Thgﬁiéﬁgtzt laasfﬁfgtilled of f under reduced

pressure, IidPrReienslldeazapstrile apscalbrkess frcemleshanol , to t her eby
obtain 70 el d.. 539 of 2-13-[.2-(3, 4-di et hoxyphenyl)thiazole-4 5
LR o et B Lae T Sar T

yl ] pr opi ony rile as c ss needles. Melting point:
113. 7-114. 8C Exanpl e 240 Production of methyl 2-{3-[2-(3, 4-

di et hoxyph i le-4- [ opl on enzoat 0  Sodi um
hydroge%ga% St g Eﬁﬁéué££§nﬁﬁéﬁf¥é&g %ﬁ&%ﬁ%"ﬂ difde (0.04 M, 0.56 mmol)
?EYF addeddg@thzxxﬂhﬂﬂyimFbﬁiﬂéﬁefﬁ—yaﬂpfopionyl}bﬁﬁfgate d (200
3-[2-{3, 4-di et hox enyl ) thi azol e- 4- propLony enzoi ¢ aci ny,
0. 47 rér(gl) in DVF, yP ?‘F%\Rﬁd‘YE@"@FP??? e deniIt hptr Fgle ovemntgt.

Water was addedet @ .taemieact 5@t weee ARANdLXt LaCHE O Wit Rl?t&%’ljz— |
te salt

‘acetate was.perfornmed. The organic |ayer was washed with a satura
sol uti on, iﬁd?%‘r F%&‘%@Fgoémyd%hﬁa@%%ﬂ—mld@Irpatu@r.lymﬁeer@@livemidvas

di stilled oboungdern. avedeed Bf @8BUN €01 BRGLd he %%%Egyﬁc% Rl T1ed by

silica gel colum chronatpqgaph (eluent: et hyl acet at e/ n- hexane=l/3). The
20 sol vent CHERSHRINTE PETBEI undBr LR dRceadprdstariic asdct hen resitdue, was

recrystal | bagdedtimegbhanotn d1ihherebyc ORAl Rt P08 (YL dsrganic

layer was washed with a saturated salt solution, and dried over
anhydrous magnesium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by silica gel
column chromatography (eluent: ethyl acetate/n-hexane=1/3). The

20 solvent was distilled off under reduced pressure, and the residue
was recrystallized from ethanol, to thereby obtain 190 mg (yield:
92%) of methyl 2—{3-[2—(3,4~diethoxyphenyl)thiazole—4—
vllpropionyllbenzoate as colorless needles.
Melting point: 91.7-92.9°C

25
Example 241 Production of 2={3-[2- (3, 4-diethoxyphenyl}thiazole-4-

yl]lpropionyl}-N, N-dimethylbenzamide

1-(3-dimethylaminopropyl}-3-ethylcarbodiimide (WSC) (54
mg, 0.29 mmol), l-hydroxybenzotriazol (HOBT) (43 mg, 0.29 mmol),

30 and a 50% aqueous dimethylamine solution (0.025 ml, 0.29 mmol)

were added at room temperature to a solution (2 ml) of 2-{3-[2~
(3,4—diethoxyphenyl)thiazole—4—yl]propionyl}benzoic acid (100 mg,
0.24 mmel) in DMF, followed by stirring at the same temperature
for 2 hours. Water was added to the reaction mixture, and

35 extraction with ethyl acetate was performed. The organic layer




929% of nethyl 2-{3-[2-(3,4-diethoxyphenyl)thiazol e-4-

yl ] propi onyl } benzoate as col orl ess needles. Melting point: 91.7-92.9C 25
Exanpl e 241 Production of 2-{3-[2-(3, 4-di ethoxyphenyl)thiazol e-4-

yl ] propi onyl }- N, N-di met hyl benzam de

1- (3-di net hyl am nopropyl ) - 3 et hyI car bodifZmi de (W8C) (54 ngy, 0.29 mmol),

1- hydr oxybenzotri azol ](_ , 0.29 mmol), 30 and a 50% aqueous

di met hyl ant'd@ SRS ghtko? d—ﬁ‘lﬁaate 29UeRHS SOdER eh iiaenaprboDAt e

t enper at ur 519 RBorsOkHt EON (R ms)atggr 2ad 35412 solut
(3, 4- di et hoxypheny! ) t hi azol e- 4- yl] p?o?n onyl }bstgz}nlzloiufzr1 adl &h(lfOSIdeL s

mol ) in DWed giveswaahpgrats sedagmasul fafssanBhe emjoeatuves diogtid ledurs.
Water was ggdedd9 t Suéﬁﬁ%ﬁ%%@ugEthﬁg'Uﬁpge§§dgét tlon m‘&hbethyl

acetate was perforne e organic | ayer wa was a $Saturated
aqueous so@lhxﬁmmrlogeh@m bdrratie t ogohpit ¥ o(re,luwatereﬁm ac&atauéaﬁed sal t

solution i r —-11 dried ove nhydr o iumsylfate. The
sol vent vvalge%g}ls 1932 k. fga%‘(ﬁ%?t B 5@&%&%‘3@&% UGt hECY ST fFESRRES
purified byo B:rsaﬂeﬂagaolgealmcﬂwm ¢melmi aarapby fel vert-(3eyhyl acetatel/n-
hexane=1/3). .The s t..was dis |IJr d of f un?er reduced pressure to
t her eby ob 5 ﬁﬁ g %fzo f@é gfﬁg}ﬁpg N N-dimethylbenzamide as

di et hoxypfwn:yd])drhleazobel4 yl ] propi onyl }- N, N-di net hyl benzam de as a

col orl. pm(CDC13) ;7. 88(1H, d, J=7.4Hz), 7.6-7.3(4H m,

7.3-71 RSraPm ngf%Pg(zqg (Thy 4. o= 4EAM, Tr§ 7 33 W 2R) -t 7 3=7. 318 |
3. 20(2H rﬁ,, J=b-2Hg) 21 3. rdA( 3;"'2—%)1(2}17%}"""3 Sk (o 5t - S0pHy ), Bxapphe 242

‘Production of_ 3- E di met hoxyp henyf ) thi azoI e- 4-

yl ]-1-(3, 4~di‘ace 8%§ph%ﬁlﬁ )%‘noﬁéno%é’ cdti &) anhy@T?icﬂe(G@Z m, 20 nmol) was
added dropwi se at roomtenperature to a solution (4 m) of 3-[2-(3, 4-
dlnethoxyphenyl)thlazole 4-yl]-1-(3, 4-di hydroxyphenyl ) propanone (320 ny,
0. 78 mol EAADder PAf nkreguatdem eEnpetat (i d -dinétlowaghioyy20tstazaliarg-at t he

sane ﬁgnp%ﬁﬁLqL?3t@Ldﬁmﬂﬂ%&ypﬁgﬁyfﬂ&&mg%%ng‘) was
Acetic anhydride (2 ml, 20 mmol) was added dropwise at

rocm temperature to a solution (4 ml) of 3-[2-(3,4- ‘
dimethoxyphenyl)thiazole—4—yl}~l—(3,4—dihydroxyphenyl)propanone
(320 mg, 0.78 mmol) in pyridine at room temperature, followed by

20 stirring at the same temperature for 1 hour. Methanol (10 ml) was
added to the reaction mixture, stirring was carried out at room
temperature for 1 hour, and the solvent was distilled off under
reduced pressure. Subsequently, water was added, and extraction
with ethyl acetate was performed. The residue was purified by

25 silica gel column chromatography (eluent: ethyl acetate). The
solvent was distilled off under reduced pressure, and the residue
was recrystallized from an ethyl acetate/n-hexane mixed solvent,
to thereby obtain 195 mg (yield: 54%) of 3-[2-(3,4-
dimetboxyphenyl)thiazole—4—yl]~1~(3,4—diacetoxyphenyl)propanone

30 as coclorless needles.

Melting point: 128-128.5°C

Example 243 Production of 3-[2~(3, 4-dimethoxyphenyl)thiazole-4-

y1]-1-(3, 4-diethoxyphenyl)propanone
35 Ethyl iodide (0.48 ml, 6.0 mmol) and potassium




addéd to the reaction mxture, stirring was carried out at room
tenperature for 1 hour, and the solvent was distilled off under reduced
pressure. Subsequently, water was added, and extraction wth ethyl acetate
was performed. The residue was purified by 25 silica gel columm
chromat ography (eluent: ethyl acetate) “9he solvent was distilled off
under redu ressure, .and residue was. recrystallized froman ethyl
acet at e/ n-%g‘ggﬁlélaiﬁla x@g 68209(/%{15? oG ) ¢ W@F%b‘i‘/g &m*e98 rYRSyRdrde 5298 of
3-[2-(3, 4 doiretheaxypheny! ph-agnl (es-,4=mhheﬂh&)§gﬁﬁgasv%pa%1®ww@t9pan_one
30 as col orge s .needles. Melting point: 128-128.5C Exanple 243" Production
of 3-[2-(3/ !%Tﬂ& Bﬁ?ﬁ’t@ﬁ%ﬁ?é%io-% g, 1.5 mmol) in DMF,
yl]-1- (3, 4rdi ebhoxymheny k) propanciec 85 B i odide (0,48, M .. 6.0 mmol)
and pot assi um - 83- >£(E?}Jz:lr bonat e&(o. 62 g, 4.5 rrilnl)‘*ﬁlL)llr)' \%Eﬁ%raga%glﬂa% troogrorlo]m
t enper at ur 8Tt WS uEEBHL (FC9hateofias added to the reaction mixture, the
3-[2- (3, 4- dioBi haxy PN&RYEL L 8208 dedl | 5 o9l %Y RAEN hopahone
(0.58 g, 1.5 mol) in DMF, foll owed \ Eslrt}? réh%néogkg%gd?%%t&ftﬁ%gg er
cool i ng t 0UPgem Bdusedepacssere ot B¢ wawitdaee waaspadidedd byt Belteacidlon
m xture, thg; ' ' € iltered, and._the sol ven s distilled
off under re%%y%cbggg%%&h(gﬁég%uée&v@s GPEFEY Waﬁel—ltlég?gelmecol umm
chr omat ogr aphyerftelweentlisef higd adeét ahdén- hekarespl2ysudde arsokywent«¥as e
distil{ed r..reduce ressure d the residue 10 was recrystallized
from alndeet ﬁ%/% %é(;ée% serns ﬁee(ga‘%eomma?eat]%g?\/ae?ﬁt,atet/B"}t‘ﬁ%‘?réeo;mléﬁﬁlaFﬁl’Q@f@trng
(yield: 44% dic3Hy2obBasn 250 mg (yield: 44%) of 3-[2-(3,4-
di met hoxyphenyl.) t hi azol e-4-yl]-1-(3, 4-dj et hoxyphenyl ) propanone as a white
powder. Me %qlgn%goﬁ%ﬁpﬁﬁﬁyih@égﬁffgcﬂhleS@a#md%tme@@MpA@@enmehgaSto
t he produchiwmn r eeessrof Exanple 186, the follow ng conpounds of Exanpl es
244 to 247 were produced (Table 22).

Melting point: 141.3-142.4°

15
Examples 244 to 247

According to the production process of Example 186, the

following compounds of Examples 244 to 247 were produced (Table
22).




-84- [Table 22] Ex. Conpound M5 (Mtl) 244 3-[2-(3,4-diet
hoxyphenyl )t hi azol e-4-yl] 1-napht hal ene-1-yl -1 -propanol 434 245

3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4-yl] 1-napht hal ene-2-yl -| - propanol 434
246 3-[2-(3, 4-di et hoxyphenyl)thiazole-4-yl]- 436

1- qui noxal i ne- 6- yI-I-propanoI 247 1-benzof1, 3] di oxol -5-yl-3-[2-(3,4- 428
di et hoxyphe Fﬁéthégﬁ -4-yl]-1-propanol Exanple 248 According to the
producti on @y &s f Exanple 58, the 5 follow ng conpound was produced.
Met hyl 2-[2-(3,Exdijet hoxyphenyl )t hi @g@®ad yl met hyT[-2Z- (3-T s (M+1)
et hoxypyr i di ne- 2- yT1)3-320X 0D UL yT Al Ry INREP PG - 4 8, 22 T dd,—3=11 4 Hz,
4.3Hz), 7.5-7 3%44{' Mhaphbh816n 8251 - Mhp Ao st 0( 1H ”¥ ¥ a2 4-4)1544“’ M,

3.90(3H, s), 10 3:65(3H_5) 1-5-1-4{6H, m
SRR ST e Tk
fol | owi ng conpotund

3-[2-(3,4-di e mp%ﬁ% )§h| a%?té‘%’?h?ﬂ&il (Bevdgy pyyi i np- 2- -
yl ) - 1- but anone_NVRSopEbe al iney 6zylalopregangdy . 7. 51(1H, d, J=1. 8Hz , 7.5-
7.3(3H, m, 6 92467.s(lzhenﬁw143ksiwx@445+yln3 [2-89(3H, s), 3 20(‘%2
J=7.3Hz), 2.91(2H _|tdietbpxpbanyid tRidzd - 2HyIi)-1-brbpdnd( 6H, 0 Exanple
250 According to the production process of Exanple 90, the folTow ng
conmpound was produced.

2- [ 2- (3, 4- 8F8TREAAfenyl ) t hi azol e- 4-yl ] - 1- ( 2- met hoxyphenyl ) - 25 et hanone

NVRSppn( CDC13) ; 7-79ﬁ£thr&¥hg'%OBthg'gfgaucfﬁbﬁggggke§% d%:%xéﬁ%ié 58, the

> following compound was produced.

Methyl 2—{2—(3,4—diethoxyphenyl)thiazole—4—ylmethyl]—2*(3—
ethoxypyridine-2-yl)-3-oxobutyrate
NMRSppm (CDC13); 8.22(1H, dd, J=1.4 Hz, 4.3Hz), 7.5-7.3(4H, m),
©.9-6.8(2H, m),4.8-4.6(1H, m), 4.2-4.0(4H, m), 3.90(3H, s),

10 3.65(3H, s), 3.0-2.8(2H, m), 2.6-2.3(2H, m), 1.5-1.4(6H, m)

Example 249

According to the production process of Example 87, the
following compound was produced.
15 3—{2—(3,4—diethoxyphenyl)thiazole—4—yl]—1—(3—ethoxypyridine—2—
y1l) -1-butanone
NMRppm (CDC13) ; 8.30-8.20(1H, m), 7.51(1H, d, J=1.8Hz), 7.5-
7.3(3H, m), 6.9-6.8(2H, m), 4.3-4.1(4H, m), 3.89(3H, s), 3.20(2RH,
t, J=7.3Hz), 2.91(2H, t, J=7.SHz), 2.2-2.1(2H, m), 1.5-1.4(6H, m)
20
Example 250

According to the production process of Example 90, the
following compound was produced.
2—[2—(3,4—diethoxyphenyl)thiazole—4—yl]—1—(2—methoxyphenyl)—

25 ethanone
NMROppm (CDC13) ; 7.79(1H, dd, 1.8, 7.7Hz), 7.49(1H, d, J=2.1Hz),
7.49-7.46(1H, m), 7.42(1H, dd, J=2.1,8.4Hz), 7.06(1H, s), 7.03-
7.00(1H, m), 6.98(1H, d, J=8.4Hz), 6.88(1H, d, J=8.4Hz), 4.55(2H




7.49-7.46(1., , 7.42(1H, dd, J=2.1,8.4Hz), 7.06(1., s), 7.03- 7.00(1.,
m, 6. 98((1H, dfT)J:S.4H§), 6.88(1., d, J=8.4Hz), 4.55(2., 1 -85- s),
4.18(2H, q, J=7.0Hz), 4.14(2H, q, J=7.0Hz), 3.92(3H, s), 1.48(3H t,
J=7.0Hz), 1.47(3H, t, J=7.0Hz) Test Exanple 1 Confirmatory test for
phosphodi esterase (PDE) 4 5 inhibitory-&tivity Using the conpounds of
Exanpl es 1, .78, % 8, 99, 1?)0, 106, 107, 158, 162, 165, 167, 174, 175,
187, 227, 238 a4r1§ 330 &% FdsCHelbst alfoedl, flheJT o1 Mbui-ng - P8$8Hmes) ,conduct ed
to eval uatel.qdaH, phosphanigst eragesy PRE) s47iphipitory activity. 10 (1)
Mass preparation of plasmds Plasm ds containing genes coding for human
PDEAD (HPDE4D) (stored in Qtsuka Anerica Pharnaceuti ﬁal cl)ln:: , Maryl agg
h L j ahst n i.chi : _ _
Ul ar od. T e T T R CBhRR e S weBEf B
Kit (Q dgeryrhifdfomksacterpitessi on and purificati on of PDE4D African green

Todi tm cont al ni ng. 100°Gnrt SHETCTBSRGEI PF By B Af ot EpEany SPn B 10%
Eggl. u?hgoglt% glgmolquggﬁéﬁedl‘sﬁ, (]167,\/\&1‘7@,"[ Iw,sflexzn,etizi?ptg3$ %c@?bbsasusi ng
product of TRvi TLOge S aeearal Fol {4 He CAFT AETRA BIUEoES) tO FoRe Liebpar | son.
pr%ﬁ/‘igt 1of/\/at$1r<]eélrra;§§;ﬂ%cege;g;a;£@nmmﬂ) veehpikit a@@%,zt?el | s were
Pﬁoculf&ed int& 10 cm di anet er Petri di shes on 25 the day bef ore
transfection, S3°t HACHHE L8N o IRAFEES90% confl uence on the day of

fection. Twel vermhet g ammtafinthe gdHaswhdsngi it e Wit BpR,9 M of
oS g@pi asm'l(rj1 S%|%ti on; So?gti on A gnd g% | of

{\EEI()E)'(\J/E 'c\i/: : d%‘%ﬁﬁi&f){ﬁgsefg%@ i oPE PR AVEREFa (Rhamzoeotsonlit i bm. ,Sdkuyiand B)
were 30 pr epaeedopelaiRebbr dhs and (abhonethdod isiand al[oom.{ epperature

m nutes. Solutions A and B were then m xed together
for 5 and mass cultured. The plasmids were then purified using

15 EndoFree’ " Plasmid Mxi Kit {Qiagen).

{2) Mass expression and purification of PDEAD
African green monkey kidney-derived COS~7 cells (RCB

0539) were subcultured in a DMEM medium containing 100 units/ml
penicillin, 100 pm/ml streptomycin and 10% FBS. The plasmids

20  prepared in (1) were transfected into the cells, using
LipofectAMINE © 2000 Reagent (hereinafter referred to as “LEF20007,
a product of Invitroge), according to the attached protocel. For
comparison, pcDNA3.1 was transfected as a control vector. The
COS-7 cells were inoculated into 10 cm diameter petri dishes on

25 the day before transfection, soc that the cells reached 90%
confluence on the day of transfection. Twelve micrograms of the
plasmids diluted with 0.9 ml of OPTI-MEM I (Invitrogen) (a 5
plasmid sclution; Sclution A) and 30 pul of LF2000 diluted with §
0.2 mi of OPTI-MEM T (a I.F2000 solution; Solution B) were

30 prepared per petri dish, and allowed to stand at room temperature
for 5 minutes. Solutions A and B were then mixed together and
allowed to stand at room temperature for 20 minutes. The mixture
was added to the cultured cells, and incubation was performed
overnight at 37°C in an atmosphere of 5% CO;. The culture medium

35 was changed on the following day, incubatiocn was continued




allowed to stand at roomtenperature for 20 mnutes. The m xture was added
to the cultured cells, and incubation was perfornmed overnight at 37C in an
at nosphere of 5% C02. The culture nedium 35 was changed on the foll ow ng
day, incubation was continued -86- overnight, and the cells were collected
by the following procedure. First, the-8éFl's were washed once with PBS
(Sigm), and 2 nL of Trypsin- EDTA solution (Signa) was added per petri
di sh, spredl GWEILEhe? ol SheafgLf&nbvier cothected |y wdee fohtowbnal | owed t o
stand at 3zdcetuet 0 3 rBLN , a [i and
suspended ? a _nmedi um The %@%ecril?%n%\%%g%{%%gd%g?ﬁ ‘gf%%nPtrl f%égm?hbe
centrifugedrst 2206 Rf FamSLaCEPBR Solutiiont é§ighe weupearidat gnér was rtihen
renmoved. Thg g€l e S PBS.and_st.ored at -800 A KHEM
butfer (50 Mt iolséte%ﬁewé%ﬂj rr?n[\“/lQK@:th{fl %‘%dmﬁ%é‘fi 1785 ﬁ%/tf?g 5heER )

cont ai np ng all 1lomt DI, stddidg amd 3PMSEor156t©/$ﬂmlb@rﬁégm %Mat%agg&gh apotinin,
antipain was added to

1 /m R tl n_A n1
thegcel | s ?)%%t%ha %eag%{ gtuggggée nd" tahg‘egé?ﬂrt R SHFRELTHE WS SpIRIGEEd n a
gl ass honogenizeenanidiienoges] zee %dt&@fué@dﬁte 2@%‘ L §U§19&”t§’b°@o¥"a§

centrifuge 100 and 4Cfor 5 m nut es, and uper nat ant was
further cesjrtl%El uged)r%&g 19O Xt yaporhan Hi?tmove?}herTé@f tcé#lst‘h%r%upernat ant

was di spensedthot oveWd LWBESPES &?Q@%Qe@“&&’ ey 36! U 3115‘9{1?] B%%ABMZ

uItra w tenge\r,\g(iure freezer. The proteln concentra |on 0
enzyrre oI HEPS Bhélmead JREECTER) 1paR erthiMiestloorpidf7 .di)l wbhoaifaeg dr of

difuted Apn B DR Doty Py B W o abiki T fs
(pH 7. 4), HAdnE h@%@@@@nactltﬁftmle@emtahendtl wmetdlemgmm 2B ipatidt vens were

measur ed bydube wethed deseribad iy (4t g, L he opti.num dilution
factor to obtain a PDEétlj enzyme SOl UIISHQ-IC% \%ﬁt dgiéérare CANP

const it ut el ¥OU¥Q BEVPIRCEReln téthéIaS§ANFmOgenlzer and homogenized on ice.
15 The cell suspension was centrifuged at 100 x g and 4°C for 5

and

minutes, and the supernatant was further centrifuged at 100,000 x
g for 1 hour. Thereafter, the supernatant was dispensed into new
tubes as a PDE4D enzyme solution, and stored in an ultra-low-
temperature freezer. The protein concentration of the PDE4D

20  enzyme solution was then measured.
(3) Determination cof dilution factor of PDE4D enzyme solution

The PDE4D enzyme solution prepared in (2) was diluted

10~, 25-, 50-, 100-, 200-, 400- and 800-fold with 20 mM Tris—HCI
(PH 7.4), and the PDE4D activities of the diluted enzyme

25 solutions were measured by the method described in (4) to
determine the optimum dilution factor to obtain a PDE4D enzyme
solution in which degraded cAMP constituted 10 to 30% of the
total cAMP.
{4) Measurement of PDE4D inhibitory activity

30 The necessary amount of each test substance was weilghed
out and dissolved in 100% DMSO to a concentration of 10 mM. The
resulting solutions were stored in a freezer as test substance
stock solutions. Before the inhibitory activity measurement, the
stock solutions were melted, diluted 2-fold with 100% DMSO to a

35 concentration of 5 mM, and further diluted with 100% DMSO to




(4) Measurenent of PDE4AD inhibitory activity 30 The necessary anount of
each test substance was wei ghed out and dissolved in 100 DMSO to a
concentration of 10 mMM The resulting solutions were stored in a freezer
as test substance stock solutions. Before the inhibitory activity
measurenment, the stock solutions were m&ted, diluted 2-fold with 100%
DMSO to a 3 concentration of 5 mM and further diluted with 100% DVSO t o
_87- obtai n°PESt? d55t SHRECMIUEPOREIGRE W itd dPadeadebrertnatatims . Each

- test substam&ﬂuaiazls{tt sQRs WA t yge, t 23 P.1 of 20
mM Tris-HA (pH 7.4) Tmnty%?gggg%qéagsoé({geegsggf tﬁoj]IB@Egb&gnzyrre

sol ution atC‘?fPfeal@Gmrr@En!@ﬁ laft i26nmB TJaIﬂﬂiClde(pHrmm)ed TRef3) Mags added under

| . ; t d 2pM
S5y Cavm oBraed B oot SHRN S Plen St S A e

m Mydl 2, V\;éisctcaddederﬂhaed Limal(3DMEE corkentihdbl ofcd tdiengeagtd ofp mhxture
e.mxture was incybated at ;30C for 10 10

was 2% Af L

i nut es. Af%%r %ﬁoﬁr?pﬂg SO ULLRE, %{Fﬁhﬁ%lﬁal{lﬁ% tHbdsHigMEP opitadeddipy a

boi | i ng wat&rlusavh fmth &Onnﬁmtresstr@cl efpM nate theraid agt g@anm% t ub‘gi wer e

cooled in |c danclrh fl g $ snake venom sol utiron was dléél ?ter

stirring, i ncu ation léla id ?e‘%?“&?f“té?t%@‘t ot heo rappikit@s MiAttee was

conpl eti on a%f. lﬁftémtgtatrir@ﬁ OtHJe i x@fira M@&ﬁﬁété% :S1 ) ? (l#' h
er S n e

prepar % usi. nglt %—1 H20 (1: 1), m xture was a

i xt ur & FEned 16 sE %ﬁlorno@i% Ehapiatatdonortie tusest wardour .

Fifty nicrqlistedsinfa each iof IqQ@eJ@Ujh@cﬁnn%B@nﬁé-nir{hd}%o Eupgﬁmrhatsce % aced in a
rie

wel | “of a Topcount plate, and the plate was OVernig
radi oact i vite3CtepR) She[ Brbeswerveasai ed Jusum:@ aandope QUNlof Spgcﬁxé)ﬁhlng t he

radroactlvmhﬁk@fvéﬁ%ﬂ éﬁiu%leﬁn%aérHadeﬁadl %k&¥r0f the t@gﬁ%?éﬂﬁ%ﬁ

added in the reaction system as T cpm and the pro & E6H
the reacti GATHI-RE W ads 39°Grofond 10t henRREAD Attévidomplatibe seaction

i Xt ur g5 wasnboundior?S 1MLt e oY 79 SGUAL 9N s ERERD, 35 LY 398,87 X
a EtOH:H,O (1:1) mixture was added. After stirring, the mixture
was allowed to stand at rocom temperature for at least 1 hour.
Fifty microliters of each of the supernatants in the tubes was
placed in a well of a Topcount plate, and the plate was dried

20 overnight. The radioactivity (cpm) of [3H] was measured using a

Topcount. Specifying the radioaqtivity of [3H] as X cpm, the
radioactivity of the total [3HJCAMP added in the reaction system

{ as T cpm, and the protein concentration of the reaction mixture
as Y mg/ml, the PDE4D activity in the reaction mixture was found

25 from the following equation.

PDE4D activity 391. 67 X 19" 1 1

_ = X X 12
(pmol/mim/mg) 50 T 10 X 10T X 0.1 XT

To find the PDE4D inhibitory activities of the test
substances, cpm in the absence of the test substances, from which
cpm in the absence of the enzyme had been subtracted, was set as

30  100%, and the rates of inhibition by the test substances were
exXpressed as percentages of control. Thereafter, the ICs; value
(the concentration that inhibits the PDE4 activity by 50%) of

each test substance was calculated.




(Pmol/miming) 50 x T X 10 X x 0.1 x Y To find the PDE4D inhibitory
activities of the test substances, cpmin the absence of the test
substances, fromwhich cpmin the absence of the enzyme had been
subtracted, was set as 30 100% and the rates of inhibition by the test
subst ances were expressed as percent age88of control . Thergaf t58(r)/() tpe ICSg
val ue the concentration at, inhibits the PDE4 activity by o] eac

t est sugstance was cilabg?a% oShovgg theappaibts snERR Xefailitesdimenstiader esul t s
denonst r at ecHatathé heoqpeMN 86 pFHERIRN LI FOYmTRY MuhanG L) g&?c}’e%l%?;%ek/if@t
PDE4 inhihitq activity.. [Tagl e 23] TeSt substance I C50 value (pp
Conpound ofl%%%rﬁijéylaﬁlﬁ@%’- Conpound of Exanple 78 0.0100 Conpound of

Exanpl e 87 [@a§0@223onpound of Exanple 88 0.0004 Conpound of Exanglog799

0.0290 Conpound of -Exanphe—100-0-0023 Conpound of Exanple 106 Q
Comound of ‘Exami e 107 0. 0088 U0t of Exanpl &esi58au00g®) Gorpound of
0. 0100 Compound |G ESHRDI B TFFRP 16100 Compound of ExAA® 175 ¢. 0330
Conpound of Exanmpl®@mb8énd. 866 gpepnd of Exanpl e 2125_0(1.0 290 Conmpound of
Exanpl e 238 0. 0072 r%orrpound of anple 239 0.0097 5 Test anple 2
Measur enent of TNECarproduet ifomripdki Bitory activity  0.0002
Compound of Example 88 0.0004
Compound of Example 99 0.0290
{ Compound of Example 100 0.0023
Compound of Example 106 0.0057
Compound of Example 107 0.0058
Compound of Example 158 0.0057
Compound of Example 162 0.6016
Compound of Example 165 0.0150
Compound of Example 167 0.0100
Compound of Example 174 0.0100
Compound of Example 175 0.0330
Compound of Example 187 0.0066
Compound of Example 227 0.0290
: Ceompound of Example 238 0.0072
‘ Compound of Example 239 0.0097
5
Test Example Z Measurement of TNF-aproduction inhibitory activity
The following tests were performed to evaluate TNF-a
production inhibitory activity.
(1) Separation of human peripheral blood moncnuclear cells
10 A peripheral blood sample was obtained from a healthy
adult donor who had signed a written informed consent. Thirty
milliliters of the blood sample, which had been heparinized, was
dispensed into a Leucosep tube (Greiner) containing 16 ml of a
lymphocyte separation sclution (Nakarai Chemical, Ltd.) under the
15 filter barrier, and centrifuged at 1000 x g for 15 minutes.




The followi ng tests were perfornmed to evaluate TNF-a production inhibitory
activity. (1) Separation of human peripheral bl ood nononuclear cells 10 A
peri pheral bl ood sanple was obtained froma healthy adult donor who had
signed a witten infornmed consent. Thirty mlliliters of the bl ood sanple,
whi ch had been hepari ni zed, was dispensé@-into a Leucosep tube (G einer)
cont ai ni ng nphocyt e separation solution (Nakarai Chem cal,

TJI“? m
Ltd.) under %énfgnfl?(ii%%ﬁ/e HEYPF eFOT BPERA] F@ug@dﬂ@pnm@e&l:ﬁ( ge¥lor 15

m nutes. -8%actheni nigremdicateqdl ayer wmeéeﬁeg%ﬂgj “r%)éwa' ar, cell
fraction was collected in a 50 m centrifuge tu was a[Wl@le with a
RPM 1640 redicEntiiahta Ry paA0 phediwt.aj hftr:@f ttriy@anvbhlné est(aitnﬁlhgy\la.ﬁhe

det er m ned dj 8 F
et erni ned \ang1adiyste ésod%téi::r?rg %n(:‘;a gd%‘sng) %&%m?%%. ch

I nduction of TNF-a production

had beef dF880l040 merliamRPM 1640 nedi umto a concentratl on of 5ng/n,
sterilized % Ebéaé IIO%{E&Q@ stored in.a freezer, was nelted and 10 dlluted
with a RPM'“16 B Q/ModUAidOflest substances were dissol ved in

DVBO to obtain sol utifonsobi t tEearctgpeents atd onierole80LEd, M8% i Ehenfi Nale ise
concentratlgg E)ngdrg crolli ﬁr &Oﬁ%ﬁ of t he graded concentration test
subst ance soruti ons, IﬁfQRﬁ AR LSY:AS ﬁe‘EﬁQﬂ‘ﬁntSthLOI@)fOﬁ_ljSlgs’@llutl on
(final coneentiatied: byl fi5tpagidd Jancdd@tBleQf i &t Eflregge\fkn%%'}rlémteﬁ

of the ger pheral bl ood nononucl ear cell suspension were di spensed ?o each

wel | of? a“A8uhefl|"ifitare RENE 14U BRcdamato 37T w24 Teurest (S)bMeaswsenent

of TNF-a Caneenis sidiomAkLensomnm RkQinobo hile Jilcupat | Poddig culfufe 20
'super nat antSFWﬁﬁ collected fromeach well, and the T concent ratron in

t he supern WHETREsuf &R by 9eL ICSACABE Fevdl o Hubem MiNEC % tEF | o padarch

D acl T T LPS | at th
abaence of L ont” hae e oe Ue L o OO e L AR VR EE ofl Seni LAY f on by

the test sHBBYT akeds mpsliem, 50 pl of LPS solution (final concentration: 1
15 ng/ml), 50 ul of fetal bovine serum, and 50 ml of the peripheral
blood mononuclear cell suspension were dispensed to each well of
a 48-well plate and incubated at 37°C for 24 hours.
(3) Measurement of TNF-a concentration
After completion of the incubation, the culture
20  supernatant was collected from each well, and the TNF-o
concentration in the supernatant was measured by ELISA method
(Human TNF-a Eli-pair, Diaclone). The TNF-q concentration caused
by LPS stimulation in the absence of test substances was set as
106%, and the rates of inhibition by the test substances were
25 expressed as percentages of the control, and the ICsy value (the
concentration that inhibits TNF-a production by 50%) of each test
substance was calculated.
Table 24 shows the results. The results demonstrate

that the compounds represented by Formula (1) have IFN-a
30  production inhibitory activity.




25 expressed as percentages of the control, and the 1C50 value (the
concentration that inhibits TNF-a production by 50% of each test
substance was cal cul ated. Table 24 shows the results. The results
denonstrate that the conpounds represented by Forrmula (1) have IFN-a 30
production inhibitory activity. -90- [Ta¥le 24] Test Substance |IC50 val ue
(NM  Conpaound_of Ex. 1 0.008 Conpound of Ex. 48 0.25 Conpound of Ex. 51
0.8 Conpodha®d® €. 52 0.13 Conpound of Ex. 56 0.16 Conpound of Ex. 89

0.007 Conpoung +0k,EXra9de 0. 543 Conpound._ pf 153 0.7183 Test Exanple 3
Measur enen i Hahi i ol lowing tests
wer e per f oFABECYRA &falFifat & | L-4 5 prodachion inhibitory activity. (1)

Separ at i oncehpsmts & rspkeengcel s The apdogrens of six- to ten-week-old nale
BALE/ ¢ rric$ wer e incised imder et her anesthesia, and the spleens were
exci sed. AEPLH S s Bfer el separ at ed i Bt® pieces by forcing them through a
10 mesh usCogpeugy asgsrErestte, and the gplgen cells were suspended in RPM
1640 nedi uglomTQe@%%p%nsi ggl was filtered through a Cell Strainer and
centrifuged & X §*for°10 ninutes.9THe cell pellets were suspended in
a red bl oofceedindalfuEken8®0. 75% anmmomjegn chl oride, 17 nM

tris-hydro i id. bugfer) and 15 ce i fuged. Thereafter, a RPM 1640
medi um vvaséglglgée]'gﬁ% 6%%![ ﬁ}e{'cgl{l pell ets (ﬁo&#%suspend the cells. After

cent ri f ugabPBPOUtheIcBKE s1o%here washedotidxe, and the viable count was
determ ned by trypan blue staining and adjusted to 2 x 106 cells/m wth

RPM 1640 nedi um
{ Test Example 3 Measurement of IL-4 production inhibitory activity

The following tests were performed to evaluate TL-4
5 production inhibitory activity.
{1) Separation of mouse spleen cells
The abdomens of six- to ten-week-old male BALB/c mice
were incised under ether anesthesia, and the spleens were excised.
The spleens were separated into pieces by forcing them through a
10 mesh using a glass pestle, and the spleen cells were suspended in
RPMI 1640 medium. The suspension was filtered through a Cell
Strainer and centrifuged at 100 x g for 10 minutes. The cell
pellets were suspended in a red blood cell solution (0.75%
ammonium chloride, 17 mM tris-hydrochloric acid buffer) and
15 centrifuged. Thereafter, a RPMI 1640 medium was added to the cell
pellets to resuspend the cells. After centrifugation, the cells
were washed twice, and the viable count was determined by trypan
blue staining and adjusted to 2 x 10° cells/ml with RPMI 1640
medium.
20 (2) Induction of TL-4 production
ConA, which had been dissolved in a cell culture
solution (a RPMI 1640 medium containing 10% fetal bovine serum)
to a concentration of 5 mg/ml, sterilized by filtration and
stored in a freezer, was melted and diluted with a cell culture

25 solution to 50 pug/ml. The test substances were dissolved in DMSO,

diluted with a cell culture solution to a concentration of 10




20 (2) Induction of IL-4 production ConA, which had been dissolved in a
cell culture solution (a RPM 1640 nedi um containing 10% fetal bovine
serum) to a concentration of 5 ng/m, sterilized by filtration and stored
in a freezer, was nelted and diluted with a cell culture 25 solution to 50
g/m . The test substances were dissolvedin DVMBO, diluted with a cell
culture solytion to a concentration of 10 -91- tines the final use

concent r at i0fS FH% - Hiecr BFF t ICSpt rahdpn of FLERE Brekrdd tesRcehtezatl o test
substance $QLuLi NSy chaleRrbaOfof bt g&ﬂ)g%grgc SQLHLEMs S8 g B SPNA1n
5 TR ) an G 0 I T

solution (final concentration: I nouse ‘spl een"ce
suspensi oncugterelissgerided, 558 qrleadh Copk | sofutd of8-(fehs ]l platcenandtimacubiat ed

at 37C for 0 ( nt _of 1L-4 concentration After

conpl et i onuégm?)h;gn?inggbg%i %fl,aﬂ?#{?%n% }L?%I? U SEPRET AN WS c SLPERRSRE £ r om
each web |, tandatthevdll- 4f goftentlrlapilante ofnd hiewcsibpesnasai7 paseIeEs Woedshy
the ELI SA se-l1-4, El A ki BD Pharm ngen) . The IL-4
concentr at ir@%%%aa%u%g&ggy %f)nk‘ sqt i%r?ﬂf:‘g#%%tjicﬁlthe absence of test substances
was set as 100% theftat esmpfethdvh bif ithe hyctibeti®est tsubstanees were
expressed as_percentages of.the control nd e 1 C50 value of each test
subst ance #a% E%E}Ct&ﬂta &d ﬁgl%i%etdegfogu%%cﬂhﬁ“’fé 15389n¥htitati on t hat

i nhibits | kbodcqiaditdbhons byhd Qaperhat At afd DmcEXarBl eyl QeNENBBA £0E,QH am
of the compound of the gresent invention was dispersed in 10 g of liquid
paraf fih t 6"3btailt 4 Gi€petlsi GiP ERADINGRYe whke pﬁe—;ﬂaﬁ@acwtwqmg and

mxing 3 ge@fis@anaf toAa St tndfatwaint enbeeswaceand 81 gof JhiktgpeLrglatum
and cool ed, and when it had cooled to about 60C, the above di spersion was

added. AfB8F & A0NG, the Fb&uré waBilkboliasd Mo tobt BeH: avbsitanaentves2s
For mul at i 0B Fxaml €2 CEeamiRRILaMRE Lhs CQNPHA, Of .fdéoe i‘glg%gp;%pm g

i nvention was dispersed in an aqueous solution containin
wat er and 42¢p dfegiorybR YRR IWase Chy v byerrhtaed thastest cidosenceo

15 concentration that inhibits IL-4 production by 50%.

Formulation Example 1 QOintment

One gram of the compound of the present invention was

dispersed in 10 g of liquid paraffin to obtain a dispersion. A

20 base was prepared by heating and mixing 3 g of paraffin, 5 g of
white beeswax and 81 g of white petrolatum, and cooled, and when

it had cocled to about 60°C, the above dispersion was added.

After mixing, the mixture was cooled to obtain an ointment.

25 Formulation Example 2 Cream

One gram of the compound of the present invention was
dispersed in an aqueous solution containing 10 g of purified
water and 1 g of polyoxyethylene hydrogenated castor oil 60, to
obtain a dispersion. An emulsion base, comprising 25 g of white

30 petrolatum, 20 g of stearyl alcohol, 12 g of propylene glycol, 3
g of polyoxyethylene hydrogenated castor oil 60, 1 g of glyceryl
monostearate, 0.1 g of methyl paraoxybenzoate, 0.1 g of propyl
paraoxybenzoate and 26.8 g of purified water, was prepared with
heating. The obtained emulsion base was coocled, and when it had

35 cooled to 60°C, the above dispersion was added. After mixing, the




obtain a dispersion. An enul sion base, conprising 25 g of white 30
petrolatum 20 g of stearyl alcohol, 12 g of propylene glycol, 3 g of

pol yoxyet hyl ene hydrogenated castor oil 60, 1 g of glyceryl nonostearate,
0.1 g of methyl paraoxybenzoate, 0.1 g of propyl paraoxybenzoate and 26.8
g of purified water, was prepared with-3%ating. The obtai ned emul sion base
was cool ed, ,and when it had 35 cooled to 60C, the above di spersion was
added. AftBFEHISE 3 £RRLSDEC mbkedied vidieea®bol ed to obtain a cream

[I ndustrial Applicability] The conpound of the present invention exhibits
specific 5 inhibitory activity against PDE4, and thus is useful as an
active i ngFednsntiedf AaphbEbildkivhi t or. Further, the conpound of the
present invention, base LS ific_Lnhibitory activity against.PDE4,
is useful as a prevent?§g®gyhgﬁ%§g%%% F%SEQQﬁ?h¥%¥XaPo%F%l%§§%ﬁ% FEtstand
various 1bnioithidioryi seafesty 9@in€LAPDNI, hndAthospbsindarepr aseat es-tiye

Formula (1 : ical i rr. thereof, or a salt thereof: R2 ~A N 5
wherein Rll?%ggh%%&cﬁf6aéﬁgggﬁﬁhéﬁ§ OErroup; R2 is any one of the follow ng
groups (a) to (t): Hajtherphehylcgimupd brwhebihenpheaybntidg mRY-Qe
substituted O wth.one or .more nmenbers sel ected fromthe group consisting
of (a-1) h@%rﬁga/%ﬁFSﬁg%? P ERLY offeht Hiteme 9285 8) Pl uB St PEafel a6y 2

hal ogen- subsdidritied 62 thaddpshtgeodgsat (@ﬂht@?;é‘hﬁﬂﬂé&ti%QSOQnd various
halogg%-substltuted Cl 6 al koxy groups, (a-5) Cl 6 al koxy-Cl_6 al koxy
groups,’ (a2} 7aniii628456 al koxy groups which may be 15 substituted with a
Cl1_6 al kyl group or groups, (a-7) nethylenedi oxy groups, (a-8) carboxyl
'groups, (a-9) phenoxy




groups; (a-10) Cl1_6 al koxycarbonyl groups, (a-11) Cl_6 al kanoyl oxy groups,
(a-12) C1_6 al kanoyl groups, (a-13) cyano groups, (a-14) nitro groups,
(a-15) Cl1_6 al kyl carbanoyl groups, (a-16) 20 am nosul fonyl groups, (a-17)
am no groups which may be substituted with a C1_6 al kyl group or groups,
(a-18) Cl1_6 al kanoyl am no groups, (a-1993€1 6 al kylthio groups, (a-20)
phenyl groups, (a-21) pyrazolyl groups, &a 22) imdazolyl groups, (a-23)
triazolyl groups, (a-24) norpholino gr6ﬁ% MS (a-25) pyrrolidinyl 25 groups,
(a-26) piperazinyl carbonyl groups which nay be substituted with a C1_6

al kyl group or groups, and (a-27) phenyl- Cl1_6 al koxy groups; (b) a

napht hyl group; (c) pﬁr?QWHWQK%mpprﬁSQWﬁQ&MBMEbpmmldimg,rbﬂgopﬁyoﬁp
substitutedg gﬁ?qgg rs-selected fromthe group consisting
of (c-1) hygﬁgiytgggﬁgg g%c-2§ 1 §F§§r groups, (c-3) C1_6 al koxy
groups, (c-4) phenyl-Cl_6 koxy groups, and (c-5) Cl_6 -94- al koxycar bonyl
groups; (d) a furyl grofp in\which the furan ring may be substituted with
a Cl1_6 al kyl groug or gtjoups, Rla t hi(@hyl group in which the thiophene

ring my be 5 s h one or nore nenbers selected fromthe group
consisting of (e-1) | ogetNat ons, (e-2) Cl1_6 al kyl groups, and (e-3) Cl1_6
al koxy groups; (f) an isoxazolyl group in which the isoxazolyl ring may be
"substituted with a C1_6 al kyl group or groups; 10 (g) a thiazolyl group in
whi ch t he tglazole ring may be substituted with one or nore nenbers

sel ected fI'oRftHe &ﬁpa gorsi std HepxoPhegyl)gcrms al kyl groups, and (g-2)

phenyl groups whi chrpreys ke suhst b utied s X oup. or groups;
‘(h) a pyrroIY group .in 3h|8ﬁ t he gyrrole rpﬁgn§;§ Bngﬁégt?§uﬁ§d 15 with
a ClL_6 al kyf! of Rl §reupsin Whichnthi eleerally Iriggoway ie whibch itheed

i ni dazal e wiog sy Remcsdbgliddied ML R SLab 8l kém% MR 95195 Ouc??

(a~1) hydroxy groups, (a-2) halogen atoms, (a-3) unsubstituted or
halogen-substituted Ci;_¢ alkyl groups, (a-4; urnsubstituted or
halogen-substituted C;_¢ alkoxy groups, {(a-5) Ci_z alkoxy-C; ¢
alkoxy groups, (a-6) amino-Cj;_g¢ alkoxy groups which may be

15 substituted with a Cj_; alkyl group or groups, (a-7)
methylenedioxy groups, (a-8} carboxyl groups, (a-9) phenoxy
groups, (a-10} Ci-¢ alkoxycarbonyl groups, (a-11) Ci-s alkanoyloxy
groups, (a-12) C;_¢ alkanoyl groups, {(a-13) cyano groups, (a-14)
nitro groups, {(a-15) Ci_g alkylcarbamoyl groups, (a-16)

(- 20  aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Cy_¢ alkyl group or groups, (a-18) C;.¢
alkanocylamino groups, (a-19) Ci_g alkylthio groups, (a-20) phenyl
groups, (a-21) pyrazolyl groups, (a-22) imidazolyl groups, (a-23)
triazolyl groups, (a-24) morpholino groups, (a-25) pyrrolidinyl

25 groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a Cy_4 alkyl group or groups, and (a-27) phenyl-
Ci-s alkoxy groups;
(b) a naphthyl group:;
(c) a pyridyl group in which the pyridine ring may be substituted
30  with one or more members selected from the group consisting of
(c-1) hydroxy groups, (c-2) Ci_g alkyl groups, (c-3) Cy_g alkoxy
groups, (c-4) phenyl-C;_¢ alkoxy groups, and (c-5) Cig




(j) a tetrazolyl group; (k) a pyrazinyl group; 20 (1) a thienothienyl
group; (m a benzothienyl group; (n) an indolyl group in which the indole
ring may be substituted with a Cl_6 al koxy groups or groups; (0) a
benzi mi dazol yl group in which the benzinidazole ring may be 25 substituted
with a Cl1_6 aIkyI group or groups; (p) a®d-ndazolyl group; (q) a quinolyl
group; (r) 4-tetrahydroqui nolyl group in which the 1, 2,3, 4-
tetrahydrod%PﬁBﬂ“ﬁé PR¥g PERHSe substituted with an oxo group or 30

groups; (s) (@ GHimexal vy GO A étéu @HQ%Z)P%' OXBbEL; BLOUPTQRd A

IS any one of the follow ng groups (I
Cl_6 al kyl ehé-1gs Gupey135reip)or @OB&S V\/nerel n Bais a C2_ 6 al kenyl ene group;

-95- (iii) (O By Fh;{ ef i.ned bove I&& - COCH( COOR3) - Bb-
wherein R3 |§%L Cl 6 & {ﬁgpéﬁpb§ﬁ§§égmathé°p % G W@Heb@roup, and (V)
-Bc- wher ei $HiBElitsitadOri 6 alrey beneoge owgbe r's aelécw&%mdtﬁé Aihg to
Caiml, wher o] is a 3 4-di- 6 al koxyp enyI group;
an opti cal ﬁ%%%%%h?h%feggﬁ- Pgigg%PtaRQE%edF %b(é 6&“@6&p§ﬁﬁ@?%ﬁ@@Kﬁlng to
Caimai, th513|ﬁpbmnaE@bﬁylgroubb) R2 is (a) a phenyl group in which the
substituted wth one or nore nenbers selected fromthe

phenyl rlngtga €. oSuDs
group cons| t FRg TBPETA D Ry GFBXI! gHo s theal 99%avslogeniag omey Hea- 3)
unsubstltlﬂSﬂﬁsQ&tbaé@gﬁﬂH§U@€EltHiﬁglg%xﬁmab%ygrQu wps, (a-4) 15
unsubsﬁb;utﬁg Bl %h%%s%bstltgted oups, (a-5) Cl1_6
al koxy-Cl_6'4l K oF ITCHPEY drfi L @ileatbmmdye griogpsawthech may
substltuted with one or more members seiected from the group
consisting of (g-1) C;_¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Ci-s alkoxy group or groups;
{h) a pyrrolyl group in which the pyrrole ring may be substituted
15 with a Cj4 alkyl group or groups;
(1) an imidazolyl group in which the imidazole ring may be
substituted with a Ci_g alkyl group or groups;
(3) a tetrazolyl group;
{k) a pyrazinyl group;
20 (1) a thienothienyl group;
(m) a benzothienyl group;
(n} an indolyl greoup in which the indole ring may be substituted
( with a Ci_4 alkoxy groups or groups;
{0) a benzimidazelyl group in which the benzimidazole ring may be
25 substituted with a Cj.¢ alkyl group or groups;
{p} an indazolyl group;
(g) a quinolyl group;
{(r} a 1,2,3,4-tetrahydroquinolyl group in which the 1,2,3, 4-
tetrahydroquinoline ring may be substituted with an OXO group or
30 groups;
(s) a quinoxalinyl group; and
{t) a 1,3-benzodioxolyl group; and
A is any cne of the following groups (i) to {vi):
(1) -CO-B- wherein B is a Cy_g alkylene group;

35 (1ii) -CO-Ba- wherein Ba is a C,¢ alkenylene group;




be substituted wth a C1_6 al kyl group or groups, (a-7) nethylenedi oxy
groups, (a-8) carboxyl groups, (a-9) phenoxy groups, (a-10) C1 6

al koxycar bonyl groups, (a-11) Cl_6 al kanoyl oxy 20 groups, (a-12) Cl_6

al kanoyl groups, (a-13) cyano groups, (a-14) nitro groups, (a-15) Cl_6
al kyl car banoyl groups, (a-16) aninosulf@ﬁyl groups, (a-17) am no groups
whi ch may be. .. Ubﬁ i&uted with a Cl1_6 al kyl group or groups, (a-18) Cl_6
al kanoy| A Rotigr o Bé Al dheceip %%fﬁ%fﬂ@fg%@@bo‘@ 20) phenyl 25

groups, (a- @11:» PY0BE OLOOR TI-BNS ynb A 22)R T Fsdaze) ! )
triazolyl oups éa 24) nDrphorlno gr oups, ? éﬁg aﬂ%@'gﬁbaﬁny?glﬂ%gﬁbg
(a-26) pip Ja@ﬁﬂﬁw QPEGEVWKQrémﬁh whi ch may be substltuted with a C1_6

al kyl grouppr —groups nd a5 27 he 6 alkoxy groups; 30 (c) a
pyri dyl grng in mhlc%rt e py%%d%n@ [%%fyf%%e SUpstituted with one or

nore nmefbers selected fromthe group consisting of (c-1) hydroxy groups,

(c-2) C1L 6 al kyl groups p (c henyl -Cl1_6
al koxy groups, and (? 5?’é§m§gm%¥ﬁ%§§5§r %'9?C§€6 @%ngghalPuryl gr oup
in which tHedulan( l)ng{HnQ$ be35&£ﬂﬁ4dﬁu;%Qkukpbheﬁyi gid§§+6agl$§@ld5qoup or

groups; (e): hi en .oup in e _thiophene ring my be substituted
with one oﬁj%%%e ﬁ%g eé¥ $él 8ct'd ghﬁHQPﬁe group consisting of (e-1)

hal ogen atons, (e-2) Cl 6 al kyl groups, and 5 (e-3) Cl 6 al koxy groups;
(g) a i@lazolyl grou whi ch the thiazole ring z substituted with
i

one or hore nenbers gel%c?%mPQWQﬂnaFﬁ@rfﬁQﬂu¥o €éﬁ§Ws g esteifg- 1? Eﬁrm&kﬂ kyl

groups, and1(g-2) phenyl agbﬁéﬁ§l g 1 RByn hen %%&Hyﬁd J‘F/]H 37
lal koxy grogﬂer]D grou s;..10 (h) a pyrrolyl group in"whitC € pyrro e ring
may be subSUPERt i“tiftha ope BT dMEA mgRbebs otelgcogps Lror (e qmwupnldazolyl

group i n Webabi thend Wrdazohe K dighuiP:Beps SUBSL)! Ledouh th. 8,C1 8 3 ky
group or groups: an optical isonmer = thereof a salt there
unsubstituted or halogen— substltuted C16 alkyl groups, (a 4)
15 unsubstituted or halogen-substituted Ci-s alkoxy groups, (a-5) Cig
alkoxy-Ci-¢ alkoxy groups, {(a-6) amino—Cj_g alkoxy groups which may
be substituted with a Ci_¢ alkyl group or groups, {a-7)
methylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy
groups, (a-10) Ci.g alkoxycarbonyl groups, (a-11) Ci-¢ alkanoyloxy
20  groups, (a-12) Ci_g alkanoyl groups, (a-13) cyano groups, {a-14)
nitro groups, (a-15) Cj-g alkylcarbamoyl groups, (a~16)
aminosulfonyl groups, (a-17) amino groups which may be
{ substituted with a Cy_4 alkyl group or groups, {(a-18) Ci_g
alkanoylamino groups, {(a-19) Ci_¢ alkylthiec groups, {a-20) phenyl
25 groups, ({a-Z1) pyrazolyl groups, (a-22) imidazolyl groups, (a-23)
triazolyl groups, {(a-24) morpholino groups, (a-25) pyrrolidinyl
groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a C;.4 alkyl group or groups, and (a-27} phenyl-
Ci-¢ alkoxy groups;
30 (c) a pyridyl group in which the pyridine ring may be substituted
with one or more members selected from the group consisting of
(c-1) hydroxy groups, (c-2) Cig alkyl groups, (c-3) Ci-5 alkoxy
groups, (c-4) phenyl-Cij_4 alkoxy groups, and (c-5) Ci-g
alkoxycarbonyl groups;

35 {d) a furyl group in which the furan ring may be substituted with



15 4. A conpound according to Caim1l, wherein, in Formula (1), Ais (i)
-CO-B- wherein Bis an ethylene group, a nethylene group or a trinmethylene
group; (ii) -CO Ba- wherein Ba is a vinylidene group; (iii) -CH(OH) -B-
wherein B is a nethylene group 20 or an ethylene group; (iv)

- COCH( COOR3) - Bb- wherein R3 is a nethyl9roup, an ethyl group or a
tert-butyl %roupiiﬂg Bb is a nethylene group or an ethyl ene group; or (v)
-Bc- wher ei VAnJEPWY | ¥nET§EBEp, a tri methyl ene group or a

tetramet hyl gne a @HaURy1 -t '1§ahhh§19”@{e ttha% Rlne i rfy ﬁgﬁ hereof. 25 5.
A conpound according to Claim1l, wherein, in ornu a is a

3, 4- di - C1_6SHHdEpERE Ny thymep orRpors Nexpeasphebsdtagt dmpml hhahgcdut he
phenyl rin S tyt Qor nbers .sel ected fromthe
group 30 gg%%%ﬁ??ﬁg %? %51? %%lgé%ﬁyﬂgﬁBupée %F(ge6 kY de AT 8BTS, - 3)
unsubstﬁtut@ﬁfﬁrcmal@ééﬂX$um31¥$uted Cl_6 al kyl groups, (a-4)

unsubsti t ut r i 1 a ro a-5) Cl 6
al koxy- C1 GQQI%OgggéQQE%%?H?EEG§ aniﬁ%ié% %g %%&3 5€p§gﬁhﬁ%h may be
substit ut edWisthtatel Wit loyk groupmmmmgt@upsseiétféﬁ,35oﬂEEMyI oxy

groups, (a- 8 carboxyl gro henoxy -97- groups, (a-10)
al koxycar bSyI 2 §Folps® élgg)c %%%Yﬁéﬁﬁﬁ¥ﬁxyan Qr BUps, P QHIQ)QKQPH¥

al kanoy| grmum mha- H@)smameugé@upﬁsh (acld) 21pbiy Q;x%wu% gk&ids) CL_6
aIkyIcig grouF (a-16 am nosul fonyl groups 17) "am™no groups
whi ch BBE ?JtSGt SFCWPt B dVELT8 télr%kwrrg?lcm;;l@@ tgamm% suteti8htEl 6
aIkanoylanmﬂ@hgé0©p§,aiﬁyﬁgﬁ0 _Bralkyldhi grgroups, (a-20) phenyl groups,
(a-21) pyr%zj g grou ps,. (a-22 |n1dazolyl groups, (a-23) triazolyl
groups, 24) “fo TﬂQﬂ4Q%¥ gPeepe, 11t aldsn b??rkﬂﬂdﬁzﬁﬁb rgﬂ@um&fb@a 26)

pi per azi ny|s€1§%ﬁ@ﬂ1¥tkecgrmﬁl{ﬁsaV\@Jh%haﬂWl Rty PURSHAed LD &, CL0pBl kY]

group or groups, and (a-27) phenyl oups;
in which tI38659Pfd|9R3QWSﬁétnﬁyeiﬁPﬁiubst|tuted

15
4. A compound according to Claim 1, wherein, in Formula
(1), A is (i} -CO-B- wherein B is an ethylene group, a methylene
group or a trimethylene group; {ii) —-CO-Ba- wherein Ba is a
vinylidene group; {(iii) —CH(OH)-B- wherein B is a methylene group
20 or an ethylene group; (iv) -COCH(CQOR3)-Bb- wherein R3 is a
methyl group, an ethyl group or a tert-butyl group and Bb is a
methylene group or an ethylene group; or (v) ~Bc- wherein Be is
{ an ethylene group, a trimethylene group or a tetramethylene
group; an optical isomer thereof; or a salt thereof.
25
5. A compound according to Claim 1, wherein, in Formula
(1), Rl is a 3,4-di-Ci_¢ alkoxyphenyl group;
R2 is (a) a phenyl group in which the phenyl ring may
be substituted with cne or more members selected from the group
30  consisting of (a-1) hydroxy groups, (a-2) halogen atoms, (a-3)
unsubstituted or halogen-substituted Cp_¢ alkyl groups, {(a-4)
unsubstituted or halogen-substituted Cj_g alkoxy groups, (a~5)
Ci-g alkoxy-Cy_¢ alkoxy groups, (a-6) amino-Ci-¢ alkoxy groups which
may be substituted with a Cj_g alkyl group or groups, (a-7)
35 methylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy




wi th one or nore nenbers selected fromthe group consisting of (c-1)

hydr oxy groups, (c-2) Cl1_6 al kyl groups, (c-3) CL 6 al koxy 15 groups, (c-4)
phenyl - Cl1_6 al koxy groups, and (c-5) Cl1_6 al koxycarbonyl groups; (d) a
furyl group in which the furan ring may be substituted with a Cl1_6 al kyl
group or groups; (e) a thienyl group i n—@firch the thiophene ring may be 20
substituted with one or nore nenbers selected fromthe group consisting of
(e-1) hal oébtr‘i’ué’lsong @ L 2p-CRIGO8VRGTOYGusg FuRAd (6-13) CCk Glhéiﬂ{@ﬂ;oxy
groups; (9g)grauphi a @lyi qr OUR, 1 C a g

substi t ut edg Wi 1tph ofz\e or nt}r%%r%é@nye}?g ('Eskéc%‘%%t eghf %gm Jan% Egﬁ%ps‘% Fdidi st i ng
of (g-1) cPigrs EVPUI@‘F»ouﬁjfs‘15énﬂl-(sgap_7)y1p1mwm0glogupfsapdm c(la nrﬁy be

substi t ut ewbgugfg;yﬁgag gyg su%oyﬂ %%lgr O%P'i?%é% Elp ;}Pey group in

whlchthe pyrrole ring may stitute group or
groups; 2 (i Fuﬁﬁtihﬂ’@%@mmh gr Gu{a ahkyhgadmuipherl giolazgl e(ar—ﬁag omy be 30

substitute go gro and Ais (i) -COB- wherein
Bis as de%’ éggg%ve g%l §6 CE? T‘Seiaﬁeﬁ%lt}luso EELOYEFT né%l‘%{HO\PélenQ/ﬂ-l i )

- CH( OH) - B- gwikepei n (8219 @grdeblynbcgraﬂn@we (§+3))) -1600HECOPR3) rBhys, WhgL 81

and Bb are as_defi ?r@ above; 0%4(&? PE V\/ner ein Bc is as defined 35 a ove
an opti cal SEA3RET YT keSSBS FHREIBIF TP, da- Ao prarrredddinehl
conposi ti ogrooppy i &A+1p) ampaﬁ@yﬂwlm@bdymggﬁcgl@ %%g,m%p wptical isomer

t her eo alt her . A phosphodi esterase 4 inhibitor conprising
as an I%mtl {7@ ?Jn %ed% a c%h‘po%H‘éb’Ja@éQidﬁl fg Ioudsai And, (arl Dptohealy1-
i somer theceqf alRex@ gs._&ldpst hereof. 8. A preventive or therapeutl c agent for

at opi ¢ dern?tl tis,. conprising as an active ingredient a conpound
accordi ng tG C?aﬁ’ifﬁlfiyl AZEPPi talvisonEhet herisife sina way tbe shbsedfuted

with one or more members selected from the group consisting of
(c-1) hydroxy groups, (c-2) Ci_¢ alkyl groups, (c-3) Ci_¢ alkoxy
15  groups, (c-4) phenyl-Cyi_ alkoxy groups, and (c-5) Ci_g
alkoxycarbonyl groups;
(d) a furyl group in which the furan ring may be substituted with
a Ci¢ alkyl group or groups;
(e) a thienyl group in which the thiophene ring may be
20 substituted with one or more members selected from the group
consisting of (e-1) halogen atoms, (e-2) Ci-¢ alkyl groups, and
(e=3) Ci-g alkoxy groups;
(g) a thiazolyl group in which the thiazole ring may be
substituted with one or more members selected from the group
25 consisting of (g-1) Cj_¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Ci-¢ alkoxy group or groups;
(h) a pyrrolyl group in which the pyrrole ring may be substituted
with a Cj.¢ alkyl group or groups;
(1) an imidazolyl group in which the imidazole ring may be
30  substituted with a Ci_g alkyl group or groups; and
A is (i) -CO-B- wherein B is as defined above;
(ii) ~CO-Ba wherein Ba is as defined above; (iii) -CH(OH)-B-
wherein B is as defined above; (iv)} —~COCH (COOR3) -Bb~ wherein R3
and Bb are as defined above; or (v) -Bc— wherein Be is as defined

35 above; an optical isomer thereof; or a salt thereof.




9 . Use of a compound according to Claim1, an optical isomer thereof, or
a salt thereof, for producing a preventive or therapeutic agent for atopic
dermatitis. 10. Use of a conpound according to Claim1, an optical isoner
thereof, or a salt thereof, for produci_%_a phosphodi esterase 4 inhibitor.

©. A pharmaceutical composition comprising a compound
according to Claim 1, an optical isomer thereof, or a salt

thereof.

7. A phosphodiesterase 4 inhibitor comprising as an
active ingredient a compound according to Claim 1, an optical

isomer thereof, or a salt thereof.

8. A preventive or therapeutic agent for atecpic
dermatitis, comprising as an active ingredient a compound
according to Claim 1, an optical isomer thereof, or a salt

thereof.

9 . Use of a compound according to Claim 1, an optical
isomer thereof, or a salt thereof, for producing a preventive or

therapeutic agent for atopic dermatitis.

10. Use of a compound according to Claim 1, an optical
isomer therecof, or a salt thereof, for producing a

phosphodiesterase 4 inhibitor.




