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Researchers have recently discovered that cyclic
adenosine 3’,5' -monophosphate (¢BMP), which acts as an
intraceliular second messenger, controls the activity of
inflammatory cells, such as lymphocytes, neutrophiles,

15 eosinophiles, mast cells, etc. It is known that cAMP 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



10 5 International Searching Authority ISA/JP 10-6 Transmttal of search
copy del ayed until search fee is paid FOR | NTERNATI ONAL BUREAU USE ONLY
11-1 Date of receipt of the record copy by the International Bureau -1-
DESCRI PTI ON THI AZOLE COVPOUND AND USE THEREOF 5 TECHNI CAL Fl ELD The
present invention relates to a novel thi-azole conpound. The present
invention further relates to a pharmaceutical conposition conprising the

t hi azol e cdrRicuAd. sTEPBABKGROUNDISART Resdarthers ahaven raeckpntr| yedlisdover ed
that cycli nQsi L3 = MoNnophosphat CAMP ich acts as_an

i ntracel | ufaa%ﬂggcgﬁgrk?rr%ogdsué:gagr?oscl%ﬁtvfe 0 rslof’ﬁg lét:ct‘_j‘i)ngi %@EO&OUPRFFa Gy

cel l's, suchiragheyhphotytfasenneddaophitl @5) . 15heosimaphithesuseast cells, etc.

It is kno hte%ah EQNP i s de%J ded . tg 5' - AVP, ich does not act as a
messenger, by theé act div &f Ehb %8s Pras et tPmEPP LR Ct iitdePBEL 88 Bist s
the intbacellular cAbRecongthtiat #0fh SpidrGe i PDEWIas ts¥ghad: G}iase
relationship with the intracellular cAMP concentration, controlling PDE
activity isﬁp%nﬁa P ¢t hegepkest freperiedagatmet Bpsemyes flopndhich

t her apeut i giowefbest suat epexPest B84 tb@ sbea e Rideds by GonRkr Qh%%nﬁgiﬂch%o
i ncrease or decrease of the cAWP concentration (Non-Patent cunents 1 and

2). El even WfpBiIldfaPpmityorghigyrapbisding site) (HRRBRndwn the2seminchlt heir in
vivo di str iR hQRSsad&nkagun |.f;f i ssues. ( - Pat ent
Docunents 3 and 4)§%Relpor.tedtli}§/§ a;i%ﬁl}ég?fggggcglgée%ﬁgin%rc%&‘oj%&gé%u%%frbeégcg’the
functi 6fs SuChnfp apriticr pndettison aaddnanscdelarehede tardvdagsef ih Egei nst

coni unctl Vidies. sAsh MR ade; Lk ok’ LATTRIOLY, aLLepdle dicoses, a0
mul tiple sclerosis, 30 artrcular rheunmatism dn I ke aut of mune 'di-Sedses
( Non- Pat entknopocBghtigingbi bolst)have not been used clinically as
therapeutic agents.
In view of this prior art, the development of a
15 compound that effectively exhibits, without side effects,
specific inhibitory activity against PDE4 is desired.
[Patent Document 1) Japanese Unexamined Patent Publication No.
1975-157360
[Patent Document 2] Japanese Unexamined Patent Publication No.
20 2003-64057
[Non-Patent Document 1] Trends Pharmacol. Sci. 18: 164-170, 1997
[Non-Patent Document 2] Immunopharmacology 47: 127-162, 2000
[Non-Patent Document 3} J. Allergy. Clin. Immunocl. 108: 671-680,
2001
25 [Non-Patent Document 4] Mol. Pharmacol. 64: 533-546, 2003
[Non-Patent Document 5] Am. J. Respir. Crit. Care. Med. 157:
351-370, 1998
[Non~Patent Document 6] Monaldi. Arch. Chest. Dis. 57: 418-64,
2002
30 [Non-Patent Document 7] Arzneimittelforschung 44: 163-165, 1994
[Non-Patent Document 8] Fur. J. Pharmacol. 229: 45-53, 1992
[Non-Patent Document 9] Inflammation 17: 25-31, 1993
[Non-Patent Document 10] Nat. Med. 1: 244-248, 1995
[Non-Patent Document 11] J. Neuroimmunocl. 79: 54-61, 1997
[

35 Non~Patent Document 12] Clin. Exp. Immunol. 100: 126-132, 1995



Theophyl | i ne has been hitherto used as a PDE inhibitor for treating

ast hma. However, theophylline is known to nonspecifically inhibit various
PDE i sozynes, and thus inhibits 35 not only PDE4 but al so PDE3 and ot her

i sozynes. The inhibition of -2- PDE3 is suspected of causing cardiotonic
action and/or central action and produceizag positive inotropic and
chronotropic effects in the heart (Patent Docunent 15). Therefore, the use
of theophylWom&agena PRENenhi bBT oflipos&spt hbwpmeil ehd®f Sisdd1ef feads. 5
Some conpou W iLfic. inhjbit activity ainst PDE_4 have been
reported (PQ%%%?%%%EEﬂQ%#gE tagng%iq£¥Bﬂg%e}%és 8%9_ d! &gsgitors have
probl ems i n[Ndratbathey wawheno 15hebrisgblaf Réni tas:r obspTam hisndi ng site
(HARBS) in e central_ nervou ystem.and_t he al i nentary canal and produce
si de effect@?j Eﬁgﬁgﬁ %¥lﬂﬁ@gii6fﬁﬁu5£58n B Hauséa, > bt~ Fave2dP hwbacks in
that tHBey Bhowpansuf fpaheeht PDEA dm.bb&@{;w%&\éi &Mflm5leh@£§§0ﬂ‘:0re
known PDE4 i nhibitors have not been used clinically as therapeuiic agents.
In view of this prior art, the devél 6phent 28f2a 15 conpound t hat

ef fectivel ynexhichibse wWidheHt séfeghd eebsy. SRegLELE. TNhifigteey agijyvity
agai nst PDE4_is desired. [Patent Docunent 1] Japanese Unexam ned’ Patent

Publ i cat i onlN@-Paters-Dosrent [ Pak eht IDSsaneitr] 25apahes¥ SUndRani ned Pat ent
Publ i cati on No. 20 2003-64057 [ Non-Patent Docunent 1] Trends Pharnacol.
Sci. 18: 164-170, 1997 [Non-Patent Docunent 2] | nmunopharmacol ogy 47:

127- 1620 2000 [Non- Patent D&EHEEABURS] QF. TAE| B¥EENTIONI n. | nmmunol . 108:

671- 680, 2 a t 4 | . -Pharmacol . 64: 533-546, 2003
[ Non- Patentﬁ%%)gé%é‘%fm%fﬁAﬁﬁg%?%pﬁrg. I l’?‘%\g)loé‘elre. Med. 157: 351-370. 1998
[ Non- Pat ent Docunent A6] olvbretl dif. thechreGrgstinvehsiorb?s 48- 64lve 20@2 30

[ Non- Pat entab%‘?r%uﬁ?&gleﬁs '%‘rfzgl% r?axtito%l gg£§cf§%rel i fczzal %/?:_ ]é?15’objlegcgt4 of the

present invention 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 compound 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 Dbecause 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. 1In chronic inflammatory diseases,
such as autoimmune diseases and allergic diseases, cytokines

35 produced by immunocompetent cells are known as important
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15 wherein R1 is a di-Cj_¢ 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 Cj_¢ alkyl groups, (a=-4) unsubstituted or
halogen-substituted C;_¢ alkoxy groups, (a=-5) Cj_g alkoxy-Ci_g
alkoxy groups, (a-6} amino-Cj;_¢ 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_g alkanoyloxy
groups, (a-12) Ci-¢ alkanoyl groups, (a-13) cyano groups, (a-14)
nitro groups, (a-15) Cj_4 alkylcarbamoyl groups, (a-16)
aminosulfonyl groups, (a-17) amino groups which may be
supstituted with a Cj.¢ alkyl group or groups, (a-18) Cj_¢

30 alkanoylamino groups, (a-19) Cj_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



al so exhibits TNF-a production inhibitory activity and IL-4 production
inhibitory activity. In chronic inflammtory di seases, such as autoi nmune
di seases and al l ergi c di seases, cytokines 35 produced by i nmunoconpet ent
cells are known as inportant -4- inflammtogenic nedi ators. Anmong such

cyt oki nes, tunor necrosis factor (TNF)~g-and interleukin (IL)-4 are
believed to play inportant roles (Non-Patent Docunents 16 to 19) .
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production jinphibitory activity ar linically useful. The present invention
was accorrplslusﬁﬁqé_’&%%ge%owrnlgﬁ?c?i {:156 ?ﬁ?@h@r‘fo}l@s r%ﬁuﬁﬁseﬂn%n(atpﬂg?aﬁlaawl"

findi ngs. Thes pn&sentgisiyenti on provides the follow ng thiazole conmpounds.
10 1. A corr@gund r rheslgnt ed by Fornula (1), an optical isomer thereof, or
a salt theréof? BIPNEYIRBreYP/ "Ro /= N ""L ~0% 15 wherein Rl is a di-Cl_6

al koxypbenyfc)guoppiidi2 iggoapyi®neith the flilaweng: 9§ oS neakub®r duked ()
a phenyl group in which the phenyl ri ng na%/ttqbe substituted wth one or
nore nenmbers HePBRt ¥ HIEnTEHREHT Gif3 684 | St §hef arquwr DerRyEEBXY 4T oups,
(a-2) halo 18t g - su it ut ed ep-Ssubstit ut 1 6

al kyl gr oug‘;}‘,1 a-g?mu%l@ggé???ht g?jl?c%r%ﬁa?g%%lzn%éﬁgég ?t E(t::% ?i"_%géﬁg}é)gy
groups, (a-BPues.6l{atKorhetiltCi-alkldorygoooyss, @ad6)cam Mh-C1 6 al koxy

groups whi ¢h 1my-be, b rr"gl ed with a C1_6 al kyl group or groups, (a-7)
met hyl enedi oxy éghr:ouposrﬁ}i( 2% char boxyl groups, (a-9) phenoxy 25 groups,

(a-10) 1€1_6ddl Rokyewdl wowyb grodpssh (thei fYradl réngl kandyd expstytoups wita- 12)
gi:g :: E;ln%)e/‘lrc [ :n%lg?%r%%%l?))f;_%%)psqroups, (a-14) nitro groups, (a-15)
(e) & thienyl group in which the thiophene ring may be
substituted with one or more members selected from the group
consisting of (e-1) halogen atoms, (e-2) C;.g alkyl groups, and
15 (e-3) Ci-5 alkoxy groups;
(f) an isoxazolyl group in which the isoxazolyl ring may be
substituted with a Ci_¢ alkyl group or groups;
(g) 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} C;.¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Cj_¢ alkoxy group or groups;
(h) a pyrrolyl group in which the pyrrole ring may be substituted
with a Cy_s alkyl group or groups;
(1) an imidazolyl group in which the imidazole ring may be
25 substituted with a Ci.g alkyl group or groups;
(j) a tetrazolyl group;
(k) a pyrazinyl group;
(1} a thienothienyl group:;
(m) a benzothienyl group;
30 (n) an indolyl group in which the indecle ring may be substituted
with a Cj_¢ alkoxy group or groups;
(o) a benzimidazolyl group in which the benzimidazole ring may be
substituted with a Cj_4 alkyl group or groups;
(p) an indazolyl group;

35 (4) a guinolyl group;



am nosul fonyl groups, (a-17) am no groups which may be substituted wth a
Cl 6 al kyl group or groups, (a-18) Cl1_6 30 al kanoyl am no groups, (a-19)
Cl 6 al kylthio groups, (a-20) phenyl groups, (a-21) pyrazolyl groups,
(a-22) imdazolyl groups, (a-23) triazolyl groups, (a-24) norpholino
groups, (a-25) pyrrolidinyl -5- groups, H{g& 26) piperazinylcarbonyl groups
whi ch may be substituted with a C1_6 al kyl group or groups, and (a-27)
phenyl - Cl1_6rialskdxy, gr dupssrahiiraquapityhybroumup; whifk)tle gyei dyd- group in
whi ch the pyridine rin be.substituted wt ne.or nore nenbers

sel ect ed fr%‘%ﬁd%ﬁggﬁ? 1&%1@%1% Stihd ot tDe( é&ﬁtjhi}’gﬁe xvlgtf‘ SUpS*(EENP EF 6

al kyl groupsyouss3) Cl_6 al koxy groups, (c-4) phenyl-Cl_6 al koxy groups,
and (c-5) Cl_6 al koxycarbonyl groups;, 10 (d) a furyl group in which the
furan ring yabguéﬂ%)éﬁjtrl}’ﬁegraﬁh angl o1 6 al kyl group or groups; (e) a

t hi enyl sgroup ian 1WBHedn die dbi ophened;i Bggmey be substituted with one or
nore nmenbers selected fromthe groug consi sting of (e-1) hal ogen atons,
(e-2) C1_6 al kyl grodipds aR¥ o5 AfelBs TAlevwarkosycwrsoups:; tof §vidn

i soxazol yl gnoupoL-wWhLhsthe i ol vl i e substituted with a
Cl_6 al kyl Sl.r).oup or groups; I?g!)égé(?:éi %at)zéc'}lk%%% n which the thiazole
ring may belildubSPrBart ethagietth Baelvr Roreaieateresesgireeped from the group

20 consi sting ;9 _£g1dy)) GL Gnabkyl @raups a@pddOxghyehenyl groups which may
be substituted with a C1_6 al koxy group or groups; Yﬁ) a pyrrolyl group in
whi ch ttRe plirr ol-EOFH MDY -Be-swiltstdinuRe@dis wi th-a aCkyh @idud agroBp 0f a
dubst 1 ut et A AT ¥Broup "or “aroups: (1) a tetrasolyl oroup; (k)
a pyrazi nyl (\gr ebp- yHorairt Bcensthi®@nylalgyoape giddp.a benzot hi enyl group;
2. A compound according to Item 1, wherein, in Formula
{1), Rl is a 3,4-di-Ci_4 alkoxyphenyl group; an optical isomer
15 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,
20 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) hydroky groups, (a-2) halcgen
atoms, {a-3} unsubstituted or halogen-substituted C;_g alkyl
groups, (a-4) unsubstituted or halogen-substituted C;_g alkoxy
25 groups, {a-5) Cj-g alkoxy-Ci_g alkoxy groups, (a-6) amino-Cj.g
alkoxy groups which may be substituted with a C;_g alkyl group or
groups, (a-7) methylenedioxy groups, (a-8) carboxyl groups, {a-9)
phenoxy groups, (a-10) Cj.g alkoxycarbonyl groups, (a-11) Cji_g
alkanoyloxy groups, (a-12) Cj_g alkanoyl groups, (a-13) cyano
30 groups, (a-14) nitro groups, (a-15) Ci;-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) Cj.4 alkylthio groups, (a-20) phenyl
groups, {a-21) pyrazolyl groups, (a-22) imidazolyl groups, (a-23)
35 triazolyl groups, (a-24) morpholino groups, (a-25) pyrrolidinyl



30 (n) an indolyl group in which the indole ring may be substituted wth a
Cl 6 al koxy group or groups; (o) a benzim dazolyl group in which the

benzi m dazole ring may be 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 whieh-the 1,2, 3,4- tetrahydroquinoline
ring may be substituted with an oxo group or groups; (s) a quinoxalinyl
group; and @O@lp)s,a(a—%)b@imdhamlydargonpb;gla:mﬂasAwh$c}am)a§pbe of the

foll B- wh B | k
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- CH( OH) - B- (Wa@raalkbxﬁ 4B8ogss ;def i ned above 10 (iv) -COCH COCRS) Bb- wherein

R3is a Cl 6 .alk up _and Bb is, al kyl ene group; and (v) -Bc-
wherei n Bc 56@ éﬁ Jgd5g]1 I%ﬂoélﬁelﬁrw Ehe_Ab nalﬁgd‘{‘?rydbﬁgs’tl%sqlt%efl

wher ei n5 i nyier BHEor (More Rémbsrd se14cdid Glrdh ahkoy¥HheMHngEoUR; AN
optical isoner 15 thereof; or a salt thereof. 3. A conpound according to

Item 1, whelGeilh, h¥Arest ICHPS ( 1§c-1 Cis al Ry U-aHiawsshoxypheSyls ghbopyor a
3, 4-di et how@ggyl -9 O Wpiend - @Pglaplqgox#‘s@ggﬁpg h%rngof Cvﬁ){ar@ salt thereof. 4.

A conpound ‘accordi ng to any one of ih, in Formula
(1), R2 is q&pzycareripl @rf@HBSin whi ch t he phenyl ring may be substituted

w th one or Le el ec p i sting. -1
P one Or DL B el Rchetly STLL ST S0 Pl
hal ogehﬂsul@sﬂltmaé@ytlgﬁm ontl grommups, (a-4) unsubstituted or

nal ogen- Sugh Lt et G GraLOKY R0 4By (el Chaf oy, CL6 l koxy

Cl_6 al kyl sgbstiptered gridbpsne (@ Tl)orteéemhlyﬁbemechemeytgdom tha- @x)o@:ar boxyl

groups, (a-Qq; BISAPY: 4a00PSh, {2500 G0 Al peucaropy] greups. (g 11
{e~3) Cy_ alkoxy groups;

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) Ci_¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a C;.¢ alkoxy group or groups;

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

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

5. A compound according to any one of Items 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-1l) hydroxy groups, (a-2) halogen
atoms, (a-3) unsubstituted or halogen-substituted Ci_¢ alkyl
groups, (a-4) unsubstituted or halogen-substituted C;-¢ alkoxy

30 groups, {(a-5) Cij_g alkoxy-Cj-¢ alkoxy groups, {a-6) amino-Cj_g
alkoxy groups which may be substituted with a Cj;_g alkyl group or
groups, (a-~7) methylenedioxy groups, (a-8) carboxyl groups, (a-9)
phenoxy groups, (a-10) Cj_g alkoxycarbonyl groups, (a-11) Cy_g
alkanoyloxy groups, (a-12) Ci_¢ alkanoyl groups, (a-13) cyano

35 groups, (a=14) nitro groups, (a-15) C;_¢ alkylcarbamoyl groups,



al kanoyl oxy groups, (a-12) Cl1_6 al kanoyl groups, (a-13) cyano 30 groups,
(a-14) nitro groups, (a-15) Cl_6 al kyl carbamoyl groups, (a-16) .

am nosul fonyl groups, (a-17) am no groups which may be substituted with a
Cl 6 al kyl group or groups, (a-18) Cl1_6 al kanoyl am no groups, (a-19) Cl 6
al kylthi o groups, (a-20) phenyl groups,-g-a-21) pyrazolyl groups, (a-22)

i m dazol yl gpgﬁf (a-23) 35 triazolyl groups, (a-24) norpholino groups,
(a-25) pyrrofi nyamlﬂbsqéfoup$£;?3$@6) @fbkramunylgamgn?whEQMQmﬁiémflcglngy
be substit h 6 y up or an &% pheny _
al koxy grou%%gg:%%&edawgéﬁfl%bﬁoﬁﬁgYﬁ u@h %Bﬁﬁﬁidﬂﬂefg fray be
substi t ut edallmnutiambdne @roumsl e ( @Ennemﬁg§%ngglgﬁhJlgggu%gecgﬁgmwl Q@§y§t|ng
of c-i) h drox ro al ky groups a

groul(os ) %") %ﬁ) @Y(éﬁal%@%j PSS, AAd4)e wdeiolavl éﬁ@&@ca&%cﬁn

gr oups; S(d)tEuJZﬁryu grous,i ﬂaWBn;*mdﬂphdﬁuh@ngfddﬁ% MRYy-Pe sHRsbiisigd W th
10 a C1_6 alk groups; (e) a thienyl group in which the thiophene
ring may bedt u%ékiRﬁpﬁﬁaéh%ykﬁaﬁﬁﬁﬁ§ln%%ﬂﬁﬂ%sW@éP@d@%ﬂjbﬁron1the gr oup

consi sting ijs(tQtﬂa}_ falngen &l Qe ke -Gbhuble 4PE,_A0d L e-3) Cl 6
al koxy groups; 15 (S) a thlazélyl géo&%-F§ mg €%§¥%é |a§%lequ %a
substltutedgmﬁﬁﬁ*@ﬁ§ Bfcwit’e nenbers sel ected fronlthe group conS|st|ng of

(9. 1) CL6 Rl ogroups o:and (8-3)i eyl oprauns Wbl chimay beoSURaL o

with a Cl1 6 alkoxy group or ~groups
pyr rol 0ri it thapnBeos Uk m@tﬂbelrs 23 Iict hdaf Gin. 6:hal lgybu@rcmm[sletlgg aps; or

(1,7 7 St QB e g TR

with a C1_6 al kyl~gro _
t her eof . 5.9maupsrpéumt) ateoydi-tgstallamy gﬂéup&,ldnﬁﬁﬁc15tahﬁﬁ 25 wherein,

in Formul a a) hen I group in which the phenyl ring may be
substituteéﬁ%%Fﬁg%ﬁgﬁll' r%ugnb Jers selected fromthe group consi sting of

(a-1) hydroxy @rodupszol(yd- 2yotial bgevhich the thiazole ring may be

15  substituted with one or more members selected from the group
consisting of (g-1) Ci_¢ 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 Items 1 to S,

20  wherein, in Formula (1}, 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

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 iscmer 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 Bc is a trimethylene group;
an optical iscmer thereof; or a salt thereof.

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



atons, (a-3) unsubstituted or hal ogen-substituted Cl1_6 al kyl groups, (a-4)
unsubstituted or hal ogen-substituted C1_6 al koxy 30 groups, (a-5) ClL 6

al koxy-Cl1_6 al koxy groups, (a-6) am no-Cl_6 al koxy groups which may be
substituted with a C1_6 al kyl group or groups, (a-7) nethylenedi oxy
groups, (a-8) carboxyl groups (a-9) phé&roxy groups, (a-10) Cl1_6

al koxycar bonyl %roups (a-11) C1_6 al kanoyl oxy groups, (a-12) ClL 6

al kanoyl 1(&4513)3:dyahoCes @fsup®hensl 19oupitro groups, (a-15) Cl_6

al kyl car barmyl gr oupS; @<l n&]s:w y 7) groups
whi ch may be substi t&t é% vvrth g)}lce:%m(s ﬁ%r%}&%rg#@%r ﬁgﬂ&l rl%rf%gﬂg}él 6

al kanoy| ani%fo sgstipsutgchwigh @le @ rimeykt hédbagrospiected m))mphleelygro@r oups,

a-21 r I 2 o S a-23)..5 tri

b oups, o SAimsEatalt et Tl At ROBBIEL S arab oy redes: | R

pi per azﬁnylw@rubanytumdamshmhmgén-rmﬂosbétuswbslﬂg latLegllV\gztclmpa; Clabanl kyl

roup or gr - C1.6 al kox roups c) a ridyl grou
|gn vﬁr ch ?hgl%gl??)rsr p%te(cfroﬁg ﬁg S%%FF‘HB?%dC{fga%ch (9%81)‘6? %?é )r/rerrgersp
sel ected frmm tahatogr/etthps canekgt yagued, (c61) arl‘ilMdJ’—Q‘)fys gmgw (_:{l(cﬁrp%) wirdcif

al kyl groups gc 3), Cl 6 al koxel groups, (c-4) phenyl-Cl_6 a koxy groups,
and (c-5) NEREEENY Ty o Gpss aé}:y%ggrcazpt ﬁi‘-’a%%q’%srgréuﬁ) i n which

t he thi azoln%thymgnm@eg1:5u]§s_l>lb5(tal48l¥t edrvbifL QReups, ") rrgﬂpl%)@y sel ected

fromth8 grou% consisting of _(g-1) Cl_6 alkyl  groups, and (g-2)" phenyl
gr oups VwhidTRUREy b ]smb§h6t a%%%matrr@oaymgemarsr«oxy bouh-or raogpé@xxan

optical iseelp éherd%ﬂ‘z aaﬁr@érﬁoﬁh r%gfa aA3§OH?QH6'C!%r%%@g 40 any
one of Itemslto 5, erein, or erernB
is a nethyPdheo @F%‘ER? a{ﬁ é%hﬂlemeal@wésrprbamwh girmephy| end-6group; (i)

- CO Ba- \Ahgr,@hasggférg,lagybglyér d%rl%grg ?I\q/ (drﬂ:r% (%ﬁm gb wherein Bis a

nmet hyl ene group or an ethyl'ene group; wherein R3 is a
met hyl gr oFgbsantetes wighoap s alky8r grbup yor 25 0gpeup(afid)Bbicss a net hyl ene

G oup 05 aBIELNY) PNG A YBRO! (Who) BE; WIBERIRIBOoLSAY, SLYbPTEGLaP @
groups, (a-21) 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-

20 Cyi_¢ 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) Cj.¢ alkyl groups, (c-3) Ci-g alkoxy
groups, (c-4) phenyl-C;.¢ alkoxy groups, and (c~5) Ci_g

25 alkoxycarbonyl groups;
(d) a furyl group in which the furan ring may be substituted with
a Cy-¢ 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_g alkyl groups, and
(e-3) Cy-¢ 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 C;_4 alkoxy group or groups;



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) -BetOwherein Bc is a trinethylene
group; an optlcal i soner thereof; or a salt thereof. 35 8. A conpound
accor di ng t @V BeRYIroliHesPhp +m Whdchuthe - oyrioly, rRig igyabg, gulstiCuted

al koxyphenyl; +gr (@) up in which the phenyl ring may
be substi tut ed \%HtQhoglénbg? @‘? }lgg]nbérs %I ected fromthe group consisting

of (a-1) hydroxp gmmiq@l}f(lagmumajlrogfemchtm in(@a3dld nimgubsyibait ed or

hal ogen- su 1 aIk groups unsubstituted or

hal ogen-sugﬁ{ |8Etg%egecgmg hai k%(&f? %ﬁ@ﬁp@rg %]5 IIEYPE’ af'Koxy- C1_6 al koxy
groups, 5(a-6) ani no-@lis aik&m-gr—owp@revﬂm @hisnay degFisybsibdwded with a
ClL 6 al kyI p 7. t.hyl enedi oxy groups, car boxyl

gr oups, @) hgﬁ %fg %@ GP'BU%% QS( 2516 ?¥]€ﬂe aQ"IYSw@a“HHon#‘ z) (a-11)
Cl_6 al kanm&ie@&yn @rmm deaide) a@bv@ al kanoydocar @m PR 1391e§é’ﬁ[‘@139r oups,

(a-14) nitro ou (a-15) C1 al kyI car banoyl groups, (a-16)
ami nosul f o4 g ot % als( éleﬁlj‘e%rﬁwegr%ps WhiBf~ mgén Bebst idsudediogdh a

C1_6 al kyl «giaep @f PAUYRS, 1£é}ﬁéi8)th@1=e@f15nal Kaneyl g e groups, (a-19)
Cl 6 aI kyl t hi o groups, péa 20) phenyl IT:Jggroups (a-21) gyrazolyl groups,
(a-22) 1Pmi dazol yl gr 8u CC(‘@OQJBF aEFPEFGI9y [LogbRipsl, (FaeRddn norpiekinnba
groups, (a-35) Ryri{old diny ro azi nyI car bonyl groups
whi ch may beSSUbStlfua![ gdawb%h@l %%qoxg%g@gﬁjo%gbor groups, and (a-27)
phenyl - 20 C1_6 al koRy &7 otifs@ Pbynwl myudugy ingrloigh ithewphehy hd ngymidi ne

ring. may be %HB§H HeBn it hORE AL ISIIBIDEL B SRl Fiel {:ﬁ% g%{a% Jroup

consisting of (c-1) hydroxy groups groups Cl 6
al koxy gre@psistndoipHeny] -G xal koxypyr oupe) batbder BEoGd, 6

alkoxyfgrb9§¥hb9{f%U¥%d or halogen-substituted Cj;_¢ alkyl groups, (a-4)
unsubstituted or halogen-substituted Ci_g alkoxy groups, (a-5) Ci.-g
alkoxy-Cig alkoxy groups, (a-6) amino-C;_g alkoxy groups which may
be substituted with a Ci;_g alkyl group or groups, (a-7)
methylenedioxy groups, (a-8) carboxyl groups, {(a-9) phenoxy

20 groups, (a-10) Cy_¢ alkoxycarbonyl groups, (a-11) Cj-g alkanoyloxy
groups, (a-12) Cj_¢ alkanoyl groups, {(a-13) cyano groups, (a=-14)
nitro groups, (a-15) Cj-¢ alkylcarbamoyl groups, (a-16)
aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Cj_g alkyl group or groups, (a-18) Ci_g

25 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
groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a Cj.¢ alkyl group or groups, and (a-27) phenyl-

30 Cj.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) Cij_g alkoxy
groups, (c-4) phenyl-Ci.¢ alkoxy groups, and (c-5) Ci_g

35 alkoxycarbonyl groups;



(d) a furyl group in which the furan ring may be substituted wwth a Cl_6
al kyl group or groups; (e) a thienyl group in which the thiophene ring may
be substituted with one or nore nenbers selected fromthe group 30
consisting of (e-1) hal ogen atoms, (e-2) Cl1_6 al kyl groups, and (e-3) C1_6
al koxy groups; (g) a thiazolyl group inMich the thiazole ring may be
substituted with one or nore nenbers selected fromthe group consisting of
(g-1) C1_6 k¢l fgrvupgouantn (gLrizh shenfhragy 6dps B%Y W ehbaaitwed with

substltuteqiwg Q) Al-Kaxy, or groups; -10- (h) a pyrrolyl group
in which the 6yr?olgi#?hgbn§y %ﬁg ubstituted with one or nore Cl1_6 alkyl
groups; (i){ednai pidkrgl girogp oup wWhichhild tihiepheihdazioie maiynge may be

substitut e%u\gsrttﬂ ‘%gﬁtﬂ' &;{é el ?‘%?f%%%%aéo%ﬁlgggeéggom tfle - %% B-

wherein B is as above; éréin I's “as Uetined above;

(i) -&eH( @d)lsBstjz\m;rceﬁ MeBl) shadgeel bnets abeve; ¢1-¥)alKACHECOOR3)arib-
wherein R3 ag? gb ar as defined above; or (v) -Bc- wherein Bc is as
defined abdv Qﬁ% IFSOREr thereof: or a salt thereof. 10 9. A

clorkrpounﬂ ac(?gor di nigi 4z 1htegrdup Whremua? e E@ﬁwbaﬁ Iflﬁl))g i\nBﬂz hé al 3,4-di-C1_6
al koxypheny oup a eny roup in which the phenyl ring may
be substltﬁP@ggﬁfT¢F4§%étEréW% §%§§F%€?éﬁc??4nﬁﬁpﬁe ? WP e onsi sti ng
of (a-1) hydnexytiPuwrs glay 2d1 paellmng%@@@ @ $% A diesylsyituted or

halogen substituted Cl1 6 al ky groug unsubstituted or
hal ogeh? subStrt ufad k@lsebﬁ’Fk‘B-%’;ﬁdgf"'é hsa Qlas @lkeﬁyagrwmmygmumal koxy

groups, (a-(@) anpmo@%/ﬁg%wxm GhQURSt DI Rh L BBY ey Q’Sﬁétéﬁk?éjcl"t‘ﬁu‘i:@da
Cl_6 al kyl group or groups, (a-7) nethylenedi oxy groups, (a- car boxyl
groups, (aMQthﬁé%@&yﬂéwlggégﬁ%CH(aﬂQQPSEﬂQQ alkoxycarbonyl groups (a-11)

Cl_6 al kanqyl oxy nﬂ&ﬁ&%§ylg%xﬁ%)lgi ﬁ ?igﬁE%Xhl LOYRS 168 %ggé%yano groups,

(a-14) nitro groups 1 6 al nDy gr oups,
am nosul f osybsgt ot W@éhL§yhanwﬂ¢ygrgup@pwhl@honﬁy,bﬂxisubstltuted with a

C1_6 alkyl group or groupgs, (8p18) $hbslin 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 Bc is
an ethylene group, a trimethylene group or a tetramethylene
group; an optical isomer thereof; or a salt thereof.

10. A compound according to Item 1, wherein, in Formula
(1), Rl is a 3,4-di-Cy_¢ alkoxyphenyl group;

25 RZ2 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 Cj;_¢ alkyl groups, (a-4)
unsubstituted or halogen-substituted C;_¢ alkoxy groups, (a-5)

30 Ci-¢ alkoxy—Cyi_¢ alkoxy groups, (a-6) amino-Cy.g alkoxy groups which
may be substituted with a Cij_4 alkyl group or groups, {a-7)
nethylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy
groups, {a-10) Ci;_ alkoxycarbonyl groups, (a-11) Ci.¢ alkanoyloxy
groups, (a-12) C;-¢ alkanoyl groups, (a-13) cyano groups, (a-14)

35 nitro groups, (a-15) Ci_¢ alkylcarbamoyl groups, (a-16)



25 al kanoyl am no groups, (a-19) Cl_6 al kylthio groups, (a-20) phenyl
groups, (a-21) pyrazolyl groups, (a-22) imdazolyl groups, (a-23)
triazolyl groups, (a-24) norpholino groups, (a-25) pyrrolidinyl groups,
(a-26) piperazinyl carbonyl groups which nay be substituted with a C1_6

al kyl group or groups, and (a-27) phenyl>30 Cl1_6 al koxy groups; (c) a
pyridyl group in which the pyridine ring may be substituted wth one or
nor e nenbeﬁsmsebetf@QHfg@nuphe r-dUp eniusd Sfricngsofhidicnialy bgdr oxy groups,
(c-2) C1_ 6 a 0 -3) 6 alkox rou (c 4) phenyl Cl_6

al koxy group?é%éﬁgécg ?h j%~ ;Qﬂﬁoﬁ§8 ﬁFOgPBUpgi 891C16d) a Furyl
group in V\mlodanbpearﬁilﬂoal@rbulﬁlg, Wl@e @Elgsélﬁyltt%go%i'&psa Qk@o@lﬂﬁxenyqroup
or groups; dﬁﬁ% a th|%§¥ ngou in which the thiophene ring

subst it ut e WP’ Faz SrEUBR} eded) fiua%ﬁl%wyglr alaauss,cowsﬁéh ng

of (e-1} halragesiat letﬁmp(a? 2a-13l_Gorbkyl i Q4BSps anth-AH- %}r%mﬂlylioxy
groups; (g) a thlazo:%5r group in which the th hi azof e ring nmay be
subst i t ut e@EHUPR/ offe RbPRI ey carban ek te@upp ol tdte Mgvolp conS|st|ng of

(g-1) C1_6 R and:( h
substituted &%%%t%&%yaatglﬁgiygdf%{ §g¥%$3%3§Q%F%? Wﬁ%i?rg?yP @?o p in
whi ch the 6&F3@ﬂé©¥yn§xmﬁﬁ be substltuted with a CL_6 al kyl group or

gr oups; ) f 9% a1 QKR Ny éy} h | e r| g
substltute mn?ﬁﬂ% 6 Ilgroug orM%r l% Se gh¥g%% g° ?@b@%%y gd
wherei ROB iwdth mee eneegn@unz,e,rsarselettwdi e‘ir@mgtbelpgmum cbnsrmtmd erfe group;
(i) - eLehn Ba_i1s a vinylidene up; g%k;%g wherein B
is a nethyﬁeng@ %ﬁ(ﬁﬂ%yogrgﬁp%ﬂf&ﬁ%éﬁ bﬁdﬁ@iqk &P%xxj% BbEO%her ei n
R3is a n@tbybsgrauﬂ phemyhyh Hr0upxor geody,t ahat y¢-gr ayp; and Bb is a 20
nmet hyl ene areup or ,an | ene group; or (v) -Bc- wherein Bc is an

et hyl ene group; Y& t% T % oup or a tetranethylene group; an optica
i somer t her(gof a ﬂﬁlﬁo&&ﬂ.tgfdﬂ.@f €of whibh #heampayvhte aciGRy dizfgpéo Item 1,
mhereif i EO£nuIa .

5  substituted with one or more members selected from the group
consisting of (g-1} Cj-g alkyl groups, and (g-2) phenyl groups
which may be substituted with a Cy_ 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 Bc is a trimethylene group.

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

25 11. A pharmaceutical composition comprising a compound
according to any one of Items 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-a production inhibitor comprising as an
active ingredient a compound according to any one of Items 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 to



(1), RLis a 3,4-di-C1_6 al koxyphenyl group; 25 R2 is (a) a phenyl group in
whi ch the phenyl ring may be substituted with one or nore nenbers sel ected
fromthe group consisting of (a-1) hydroxy groups, (a-2) hal ogen atons,
(a-3) unsubstituted or hal ogen-substituted C1_6 al kyl groups, (a-4)
unsubstituted or hal ogen-substituted Cl-f3al koxy groups, (a-5) 30 C1_6

al koxy-Cl_6 al koxy groups, (a-6) am no-Cl_6 al koxy groups which my be
substit ut edl tan apClc®l alsopkergtioupeas, grospssit( @ahéreofet hyl enedi oxy
groups, (a-8) carboxyl. groups a-9) phenox roups, (a-10) C1_6

al koxycar bonyl gr oup)si,‘%'(é—?%‘}e@%l@eaiagaﬁﬁﬁ%ﬁy ur t %&-rl%‘}ol@f_G al kanoyl

groups, (a-dsmatyans, graupssihg-dé)an 32thvd rheaupst 4 akRpoukd_6

al kyl carbam)e/l roups, (a-16) -12- am nosulfonyl groups, (a-17) am no
groups whi cH *hd t%lPEﬁé& CPGt 88 W 4 €2 FralayPriieud srongrotbereqta- 18)
Cl 6 alskangylam:ne groups,. (a-19) CL_6 al kylthio groups, (a-20) phenyl
groups, (a-21) pyrazolfyl groups, (a-22) imdazolyl groups, (a-23) 5
triazolyl groups, (a-124)2nBeHhsl ifrs Greoupsy eaopdy qermesitds nytonpgieups,
(a-26) pi penaziskhcar bomlnigEoLPS; Wy ¢h (R D&k A hth,a C1 6

al kyl group or Sgr%ups, anélll( a- 2%%9 phe%yP- 1?% é‘?ﬁo%‘l‘%?o“%g"é“%(%? a pyridyl
group i n wiidiecthse pyrduditnetr & ngempnble asabrstinouttedany Qo tf dhen®rl nor e
menbers sel gt h p isting.o (¢s hydr oxy groups, (c-2)
Cl 6 al kyl gr'o%gs%?%%l) q&%ingyatf}ﬁ%%%fs'g?gu%s%al C%H%}%%%'nyl -Cl_6 al koxy
groupsl0and (c-5) Cl18. ds&koxyeacbopylndraupsiiog tqang thiaad| Jengr dup in
whi ch the thjazole. ri y.be 15 substituted w ne or re nmenbers

sel ected fréqut%hegar%%cg?oﬁg?rgﬁ nt;neéﬂeofg-% aCf’fgga?lR?lfe%fr’o pS, and (g-2)
phenyl groupsdunthing ha neneveatsubsti t thedipaut be aadeht6 falrk ax¥p of clx @t 1L OUPS;

and Ais (i) -COB- erein ias an ethallene roup; ag@,(ii%WI-CI-l(C]-i)-B—
wherein B is an ethyl&ne grdup:? Z6"¢FPV WF@G%@ - RRePei RS Ls a
net hyl group and &b dpstiaalMebdyderdegeolp; odra (W)t - Beeradyer ¢bp Bc is a
trinmet t}gl ene group. The Yleaent i nvention further provide the foll ow ng
producing a phosg odlesterase 4 inhibitor.
19. Use of a compound according to any one of Items 1
to 10, an optical isomer thereof, or a salt thereof, for
producing an IFN-a production inhibitor.
20. Use of a compound according to any one of Items 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 INVENTION

The present invention is described below in further
25 detail.

(I) Compound represented by Formula (1)

In Formula (1), Rl represents a di-Cj;_-¢ alkoxyphenyl
group, 1.e., a phenyl group substituted with two Cj_¢ 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 dipropoxyphenyl, 3,4-dipropoxyphenyl, 3,5-dipropoxyphenyl, 2,3~



uses of the above thiazole conpounds: 25 11. A pharnmaceutical conposition
conprising a conpound according to any one of Itens 1 to 10, an optical

i soner thereof, or a salt thereof. 12. A phosphodi esterase 4 inhibitor
conprising as an active ingredient a conpound according to any one of
Itens 1 to 30 10, an optical isoner theygof, or a salt thereof. 13. An

| FN-a production inhibitor conprising as an active ingredient a conpound
accordi ng tdiivpropexpbhdriyens?2 14 +diisbBropix@drgal, ps®ner thereof, or a
salt ther eo%... 14. An I@%ﬁar ocﬁjugt%iqn i nhi bitor conmprising as an 35 active
i ngredi ent A ESHHEHREY di hg® T @Y eRe B Wens314t 0 - 13- 10, an

optical isomerscbltepeefphdlyld Spbldiiiepeohoxikmerhlpr 8Veniinie QUpidignapeutic
agent for a%opl ¢. dermatitis, conprising as an active ingredient a conpound
t

accor di ng to AryPBRes GhaYdns2 1° T bEG ox Rhaptli-c 2 ST dmosvRBeRBE, 3/F-0r a

salt ther eo(ii.bu%@xyﬁh@iﬁ}lho@,aniléﬁ&ﬁéyipﬂgnﬂi,ol@,%—@%ﬂ%ﬁéé%%}p%gpg?”péiaﬁ—i ng the

step of adm nistering to a human or "non-hunman ma ecti've anount
of a conpouhdPeREESYIGIY 0 ZahydHrrntokyPhems! 1 &, 6-dipentoxyppehehl 3 doner

t hereof , org@esabl of 5 20, CoNROoYEt cording 1o .any one
of | toms 1 SRS IOVERTE 2o o Bnt PRl " 5P AR R L D
produci ng &ipeayénrimtentl,t Rebapidexiyd oagemenyflor 2atepilee:ddorgbhénysl, 18. Use

Chercof o a e kaRekRoIFY & 1 e S e Moo e dh e ae bl Tn
i nhi bi tlér. FX@rulise(Df i earpevaslacc oy didp-d,0; alkoapehéiyll edBpl mde 10, an
optical L URCLIELY 0 @5 et o B oe g B e
20 to 10, aedprilohy d4 shAetinbet@gpheay) agsald okher 994—,difeahoxﬁis)%i%i ng an
| L-4 pr oducgtrlogg_l nhi bi tor. BEST MODE FOR CARRYI NG QUT THE | NVENTI
In Formula (1), R2 represents {a) a phenyl group, (b) a
15  naphthyl group, (c) a pyridyl group, (d) a furyl group, (e} a
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, (q) a quineclyl 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 more members selected
25 from the group consisting of (a-1) hydroxy groups, (a-2) halogen
atoms, (a-3) unsubstituted or halogen-unsubstituted Cj.¢ alkyl
groups, (a-4) unsubstituted or halogen-substituted Ci.g alkoxy
groups, (a-5) Ci-g alkoxy-Ci_g alkoxy groups, (a-6) amino-Cj_g
alkoxy groups which may be substituted with a C;-¢ 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) Cj.¢ alkanoyl groups, (a-13) cyano
groups, (a-14} nitro groups, (a-15) C;.g alkylcarbamoyl groups,
(a=16) aminosulfonyl groups, (a-17} amino groups which may be

35 substituted with a Cj.¢ alkyl group or groups, (a-18) Ci-g



The present invention is described belowin further 25 detail. (1)
Conmpound represented by Formula (1) In Formula (1), Rl represents a di-Cl_6
al koxyphenyl group, i.e., a phenyl group substituted with two Cl1_6
straight- or branched-chain al koxy groups. Specific exanples include 2,3 30
di met hoxyphenyl , 2, 4-di met hoxyphenyl, 2,%5di net hoxyphenyl, 2, 6-

di met hoxyphenyl , 3, 4-di net hoxyphenyl, 3, 5-di net hoxyphenyl, 2, 3-

di et hoxyphemyitano@l4mit@tdraxpphenyt1,9) 2C§_6dhﬂ§km}ﬁmﬁglﬂ¢hps,2 (@-—20 ) phenyl

i br Opory PP 2 1At b SR RLFO IS 5l oo dORgRHEHGA o705 g5(a-23)
di pr opoxyphtemdz,olgl%m@fﬂpQ&ygthﬁdrph&ﬁq@lq&rd&@@XYPQEZB/ﬂ py2r8l tdéryl

di i sopropoxyphenyl %é sopr opoxyphenyl, 2,5- diisopropoxyphenyl,
2,6-dii sopr th@’ﬁ%l 4- PAPFRIDTOP6R YRbeHy 19ro8ps . ‘ﬁ?%%ﬂﬁﬁp‘%@(yphenyl
2, 3- dlbﬁtOKMRﬁQﬂYhtedZMﬂjﬂbb@}%XXPﬂﬁﬂb&oug é&cﬂ %@XYWﬁEQNhQ is a

2, 6- di but oxyphen 5 di but oxyphenyl , 5-di but oxyphenyl ,

2, 3- di pent oX{itre %g}ﬁed Phenydi Eéﬁ‘t‘léyx%ﬁ]ﬁeﬁymbeQ o @lpeht bxgseny| not

2, 6-di pent heny! and ity Bepeps h 05 di peqt.oxyRl
) I pent oxiyviaRren ePEpto |

2, 3-di hexyl oxyphe%yaim I di hexyi{%%(%l gﬂeny -5 gﬁﬁ ox%%%%n%/ t,o >

I2 E di ngyl okﬁgphenyliWheB Bﬁdiihe()@)}:c @x}ymmle | ,gr@l,iﬁr dlf‘mewmdyrpmenyﬂg aﬁd t he
i i 543 [ X e group,
nore pref re]:r ab %Hg ?lg I-C §§%§ksg{}(3%p%¥u€?03 "“fi(t):gL O%_o g[ls?%c%a% S

preferadbly S@l@fmedi fﬂEQHh(i)h@plgEﬂw Ggmsmptmmg 13, zt——dlD ehmmqhemyhps,gr(w.) I n
Formula (1) resents (al hen rou b) a apht h roup

(c) a pyri éi}r gr(})(l)fp,glfod“}psd furyj’/fi Gr ko%é?) g‘f’ué I J(ﬁ {;’ur?h P&%L

i soxazol yl agjrkoup, g¥gipa tWihlerzoiZyllsga oymst(lhhtadpyyfmﬂl ggbw,p thel hu.ﬁﬁer

i m dazol yl Qu tet razolyl . grou K pyrazi rou (1) a

t hi enot hi erﬁ Sb]rg%ﬁ')e(rﬁr) B%J?‘nz%l["}'ﬁtgﬂyl g’?ﬁl g‘ﬁgﬁ %Fn) T Gi’%’ﬁ@& gr'ﬁhﬁf (o) a
benzi m dazanyl p26fgraoiipy, 1( pp an imdazolyl group, (q) a qui noI yl group, (r)

3, 4- _di hyd ar bo ryl_gro a noxal i n ro or (t) a 1, 3-
genzodﬁg;(o?/y[ogr oupsF"’X f rY'15 N (S)fury wgrol)ip, pu% tiran' Fing O(f )th

furyl group may be substituted with a Ci_¢ alkyl group or groups.

When RZ 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 RZ2 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)
Ci1-¢ alkyl groups, and (e-3) Cj_¢ alkoxy groups. When R2 is a
substituted thienyl group, the number of substituents is not

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

When RZ2 is (f) an iscoxazolyl group, the isooxazolyl
ring of the isooxazolyl group may be subétituted with a Cj_g alkyl
group or groups. When R2 is a substituted isooxazolyl 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 or more members
selected from the group consisting of (g-1) Cj.g alkyl groups and
(g=2) phenyl groups which may be substituted with a C;.5 alkoxy

35 group or groups. When R2 is a substituted thiazolyl group, the



Wen R2 is (a) a phenyl group, the phenyl ring of the phenyl group may be
substituted with one or nore nenbers selected 25 fromthe group consisting
of (a-1) hydroxy groups, (a-2) hal ogen atons, (a-3) unsubstituted or

hal ogen-unsubstituted C1_6 al kyl groups, (a-4) unsubstituted or

hal ogen-substituted Cl1_6 al koxy groups,i4a-5) Cl_6 al koxy-Cl_6 al koxy
groups, (a-6) amno-Cl 6 al koxy groups which may be substituted with a

Cl_6 al kyI rgmmlepr of Stbgricupsts (ias Hotnethytehedinaxyagneypsor(axdiplear bhoxyl
groups, phenoxy groups, (a-10) Cl1_6 al koxycarbonyl groups, (a-11)
Cl 6 alkaﬁb I0xy groups, (a-12) Cl1_6 al kanoyl groups, (a-13) cyano
groups, (a-14) nit rowgl:eaupz id ah}ox @naﬁalqdzk;glc@@fs pamey byar&Sing( 8f16)
anlnosulfonyl groups,_. (a-17) am no groups which nay be %5 substituted with

a Cl1_6 al kyﬁ egPé’aﬁ%Yl @WﬁsmaxézqgjlbeilBut% wighkarfoys aikyd gEOWPT (a- 19)
Cl_6 alkylt di’z roumn Ra-20)a @ﬁgeﬂtmgé@lp%mi@z ?gﬁoueyreﬁ@%mbgar oyps,

(a-22) im groups, (a-23) triazolyl" groups, (a-24) norpholino
groups, (af%gﬁtﬁyﬂﬁ@¢$dﬁhﬁpt Hroidesl, and qay X6) éppevﬁwmﬁyhcérb@ﬁyla@doups
whi ch may PSRt u,ed with a C1_6 al kyl group or groups. Wien R2 is a
substituted phenyl group, the nunber of substituents is not I|imted, and
may be, for exanpl e, WhenoR5, isard) paeffemia:tazy)ljzlt@rcﬁlp Weba RRidaxzc(le) rang

pyridyl gr h i t he r|d u stltuted
Bt one o e Eu R A SO KUl Bl by S e ot HE o e RORUE L
hydroxyogr@upgxo@psz)Whén EZakkylsgbsﬂqﬁute@ciﬁ)déﬂbﬂ&labkouy,gﬂﬁupﬁmbaﬂd
(c-4) phenyl X rou ubstituted rigdy roup,

t he nunber Fu ﬁﬁ%tg 78 ﬁ%ﬁlFeﬁftﬁwi %ﬁayﬁﬁéFxFEPBéXa Cé%'l to
4, and prek@r@béyeﬂaukyii ot52Wien R2 is (d) a furyl group, the furan ring

of the furyl group b subst tuted wt, Cl 6 al kyl group or groups.
Wien R2 is a substitﬁﬁéa @% ﬁoﬁppeqqﬁglgﬁﬁB%¥r1ﬁr9§Bbng?uents is not

limted, arhiénlﬂf‘atyu@@zoﬁeorrlﬁkjaﬂiﬂtﬂ}e behididaditd yr gtei@blay be ShbsitdRMhen
R2 is ﬁ ) a.thien group, t he thiophene ring of the thienyl group may be
Subst i 51 e it A Give BFHoPEORRMegoUDS . Whdn R2 1s a Substituted

benzimidazolyl group, the number of substituents is not limited,
and may be, for example, 1 to 5, and preferably 1 to 3.

When RZ2 i1s (n) an indolyl group, the indole ring of the
indolyl group may be substituted with a Cj.¢ alkyl group or groups.

20 When R2 is a substituted indolyl group, the number of
substituents is not limited, and may be, for example, 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-tetrahydroguinolyl
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-g alkyl groups are straight- or branched-chain alkyl
groups with 1 to 6 carbon atoms. Examples include methyl, ethyl,

35 n-propyl, isopropyl, n-butyl, iscbutyl, tert-butyl, sec-butyl, n-



selected fromthe group consisting of (e-1) halogen atons, (e-2) Cl 6

al kyl groups, and (e-3) Cl_6 al koxy groups. Wen R2 is a substituted

t hi enyl group, the nunber of substituents is not 25 |limted, and nay be,
for exanple, 1 to 3, and preferably 1 or 2. Wen R2 is (f) an isooxazolyl
group, the isooxazolyl ring of the isooxazolyl group may be substituted
with a C1_6 alkyl group or groups. Wien R2 is a substituted isooxazolyl

group, the pandiyber nefpesulydt i holemtyd i dsabéxyl,m3tedth@ngntgy), betcf or exanpl e,

1 30 or 2. Wen R2 is t hi azolyl_ group, the thiazole ring of the
t hi azol yl group nmay Egséﬁ%ﬁig%ﬁfpearwﬁé#?Qﬁ%§SBPSF&ﬁ4§eﬁeﬁbér%lk%kH%§9P@a from

the group carsissthightof rgbiinéHed chbkyl a DEQURS cAPE wiltdr 2) tEhe Y4 rHhoups
whi ch may Q§6§ubsti%u ed with a CL 6 al koxy 35 group or groups. Wien R2 is
a substit utE¢"thi8z ?é‘lneﬁr gHpYe IS SE6D AbRDeITERPE UBRISTEGERES Wikt

limteds ang majabeger AftoR¥amMilx@mples LA udWNRBLIRA I 21h i,QTR%%b9h%l group,
the pyrrole ring of the pyrrolyl group may be substituted with a Cl_6

al kyl groudﬁﬁPrOBYbrdhﬁ§¢yaheﬁﬂﬁQ¢W§ratgﬁ%ﬁﬂﬁ@ﬂteﬁe%?hﬁbﬂylng@@@nﬂqthe
nunber of sydsthtuents.y ot:liyn.ted, ;8 f 1to 4, and
preferably@éiEr 2? V%ene%gmf%;iéﬁggg%’i§?§%¥§P§Fggy%hgﬁuﬁﬁgﬁggl dzole ring
of the im horomelgug - mayl busebethy bt ech Mirtheahdll, 6liahkyrometduyd, 10 or
groups. Wien; i st im.da t er. of

Qubst i uente T2 RapiTHET cfEURSE LIl DR bnliclR, RS GRIERG 1 Rpagetny,
pref er a8l y 21 2o -2riffheroRRhis, (@ntatbeozéatitddzoblythpmephylhe3, 3, 3-

benzi 1 0nz0le i\ ald IS REDELTLARESL AL, B JUB R, be b Lpteg 15w
group, the chinbeprafylsulisthiuentopyd , NGt-blbmbpeshyl, and4 praye el voebbexanpl e,
ing of ¢ Aot JTPUraaR RSP e TeubstSHEN RAt hTATERoBIA kY 2 0r oup of
groups. 2@hWheobkR2/1,s 5a5sbbist i flubedpémeal y 15-ghodpepdite 1nuaher ¢-of

15 trifluorohexyl, 6-chlorchexyl, etc.

Ci.g alkoxy groups are groups composed of a Cj_g alkyl
group as defined above and oxygen. Examples include methoxy,
ethoxry, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,
sec-butoxy, n-pentoxy, neopentoxy, n-hexyloxy, ischexyloxy, 3-

20  methylpentoxy, etc.

Unsubstituted or halogen-substituted Ci_g alkoxy groups
are Ci.g alkoxy groups as defined above, or such alkoxy groups
substituted with 1 to 7 haleogen atoms. Examples include methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, 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-trifluoroethoxy,
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-
pentafiuorobutoxry, 4-chlorobutoxy, 4-bromobutoxy, 2-chlorobutoxy,
5,5,5-trifluoropentoxy, S5-chloropentoxy, 6,6, 6-triflucrohexyloxy,
6-chlorchexyloxy, etc.

35 Ci-s alkoxy-Ci_¢ alkoxy groups are Cy_g alkoxy groups



substituents is not limted, and may be, for exanple, 1 to 6, and
preferably 1 to 3. When R2 is (r) a 1,2, 3, 4-tetrahydroqui nolyl group, the
1,2,3,4-tetrahydroquinoline ring of the 1,2,3,4 25 tetrahydroqui nolyl group
may be substituted with an oxo group or groups. Wien R2 is an
oxo-substituted 1,2, 3,4-tetrahydroqui nolyd- group, the nunber of oxo groups
is not limted, and may be, for exanple, 1 to 3, and preferably 1 or 2.
The terns usddstiihutde wigdchi pvidrTiof allkexgrotpsos 30 depimseabedeby R2 in

Formula (1)..ar fined as follows., Hal ogen atons _include fluorine atons,
chlori ne atEo%én%lgrgo%ﬁlCﬁleuC%t BREDOTEHRE* 4t o X¥RENPENe>"Cl 6 al kyl groups

are strai ghtethoxybramnshed4ehat togldybxy gr oupsnaixtPedt dsq, 6 6car bon at ons.
Exanpl es inc% de Hethyl etgxl, S?Pn-propyl, isogropyl, n- butyl, isobutyl,
tert-butyl MEELEBUTEY LORY - eTRORMANOXY nebpaliayy et honex yi-ethepwesiAxY »

3- met hybperi-dthogySropdsybst i § s8Rl e PRbAGE NHesHbEL L URINEGL, 6 Al ey ar oups
are straight- or branched-chain alkyl groups with 1 to 6 car%on atons as
defi ned abdP&Cx8) SR ralPRy Fe By GRS UBEPR Y e §~WEERE P o) ekl a¥gen

atoms. Exanpl@srtnshtids,metby), &thyl, n-propyl, isopropyl, n-butyl,
i sobutyl, tert-butyl, sec-butyl, n-pentyl, neopentyl, n-hexyl, isohexyl,
3-net hyl pentyl, fluofBaeeHyl¢ aldiokluaromst wlicht maf lheosohet hiylted with

Loy ort 1 SR B ot E TR MBI oGR8 et Y1

2- chl ofBet lylikoxg, BBty risf hubr-epriopyighthept aftanoheprapyiln alkoxy group

Rt ot RO on 3, <EPLER SRt 2 5L SOPEEPY 5 B o

4- br onobut ylitrgger HtmmobuE3dnplss50 - dudt lamanopexdyt groushl nidpelst yl, 6, 6, 6

e o op b LS e 8y R BLARLY BLBR RSB oS

i ncl ude neehdrybut@thodyanmbREEORELYyxy| SORMMRP@XExYTo:BYt QXY ~disehuiicry.,

Lert - DYE OX Yy o SEGARY, O e L P 2 o DRSS, Xt Mm@ sy S OREXY! OXY.
ethylaminoethoxy, 2-propylaminoethoxy, 3-isopropylaminopropoxy,
4-isopropylaminobutoxy, 4-butylaminobutoxy, 4-tert- .
butylaminobutoxy, 5-pentylaminopentyloxy, 6-hexylaminchexyloxy,
dimethylaminomethoxy, 2-diethylaminoethoxy, Z2~dimethylaminoethoxy,

20 (N~ethyl-N-propylamino)methoxy, 2-(N-methyl-N-hexylamino)ethoxy,
etc.

Ci-6 alkoxycarbonyl groups include, for example,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl,

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

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

30 branched-chain alkanoyloxy groups.

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

chain alkanoyl groups.

35 Ci-¢ alkylcarbamoyl groups include, for example,



20 net hyl pentoxy, etc. Unsubstituted or hal ogen-substituted Cl_6 al koxy
groups are Cl_6 al koxy groups as defined above, or such al koxy groups
substituted with 1 to 7 hal ogen atons. Exanpl es include net hoxy, ethoxy,
n- pr opoxy, i sopropoxy, n-butoxy, isobutoxy, tert-butoxy, 25 sec-butoxy,
n- pent oxy, neopent oxy, n-hexyl oxy, isohexyloxy, 3- nethyl pentoxy,

fl uoronet hoxy, difluoronethoxy, trifluoronethoxy, chloronethoxy,

di chl or onetrwbdy, 1 ctrbartyydr, 0 seh hbxyrbadnogip net dgry.a rbaudylgnonet hoxy,

di chl or of | uor oret hox 2,2,.2-trifluoroethoxy,  pentafluoroethoxy,
2- chl or oet hbs'xoﬁm??g?%@kmowu&?%w]o%?ﬁfﬂ%gr SR PR G GHBENY
hept af | uor ghernnepensnoId- C REQY DEEIOREWY L , 2and HtBE@PE QP OXYra i3HRLOFPPr OPOXY,

4,4, 4-trifluorobutoxy,. 4,4, 4,3, 3- pentafl uorobutoxy, 4-chlorobutoxy,
4- br onobut o@ﬁfﬁ“cgfféﬁ%%b&%%‘?ar@@yé- gEP¥PSror opent oxy, 5- chl or opent oxy,

6, 6, 6-t i f | uor ohexyl @xyn OLBREX DX e BhSst i3 RcEl Ri Bh kXY CL16, 2l koxy
groups are Cl 6 al koxy g?o%ﬁi)ds;ﬁ{sl& subsét%f(t ut ed ?M];[h 1 tol7 C1_61'6alja%o¥<y

groups as dBfUe8T aBiiRHPS 1B AR o L arn eradRl sre ERORY nEtddRy amdamet hoxyet hoxy,
3- et hoxy RE@RAXM; g;qﬁk? XYRUL OX Vi, o253 Eﬁﬁ en - Te yhexyl oxy,
et hoxynet hoxy, 1-é?hoxye goxy, ZFQfﬁ %9@% OXX?MSngi%ﬂ§§§br%%g§y,

2- i sopr opoX3HERER{NC & dentFlaniyive tHreyyanng t eritethyt oxiy)et Heryhylamino,
3-(tert-butg : 2 ri{-hut ox 4-(,t ert.- but oxy) but oxy,
etc. Anino-C?%%Bg?onihggéé%gy%ﬁ#¥§$'né%pgé%égﬁé Pt Ut SR g _6 al kyl
group &P grmnipylalectdilavahkoxi-griowps!-prophl atiniche N-k@t Al kexyoutgilehiyng,s a
Cl 6 straight- branched- chai n_al k group and in which 1 to 2 ClL 6

al kyl grouf)i‘}sqtmr%gg%te)t\li ?l%%??lg?]ﬂ?%'d a(%]r(fJ toﬁié%rn?r?lrr%ggﬁoﬁ?%rﬁml‘—fi’af?ﬁVega‘bef stth
“am noal koxy grnoupsratgiirder amamenei-dxyn 2Ham aeehpexys shiatinoeitoxy,
3-am nopropoxy, 4- ani nobut ox 1‘5-.am'no ent yl oxy, 6-am nohexyl oxy,

1, 1-di net hyl -2 15 an1h6e?ﬁ%§§¥;§@H€9h9¥1§¥hﬁpﬁ6%#ﬁpﬁ%§,eﬁé?ﬁ am nomet hoxy,
1- et hyl anifeaelhaxito,2 apeopyimitid)oepAepxibony3ansed, eRthaF BAPEOPOXY,

4-isop gpyLa 'nﬁbutox., 4- but yl am_nobut oxy, 4-tert- butyl am nobut oxy,
5-pent; euﬁﬁ?gbg ¥§¥%ﬁé§F06-ﬂ%& NOMLABRBRY | g3 Putylearboriylamine,

hexanoylamino, and other Ci_¢ straight- or branched-chain
alkanoylamino groups.

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

20 pentylthio, hexylthio, and other C;_¢ straight- or branched-chain
alkylthio groups.

Piperazinylcarbonyl groups which may be substituted
with a Cj-¢ 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 C;_¢ straight- or

30  branched-chain alkyl group or groups as substituents.

Phenyl-Cy_¢ alkoxy groups include, for example,
benzyloxy, phenethyloxy, 3-phenylpropoxy, 4-phenylbutoxy, 5-
phenylpentoxy, 6-phenylhexyloxy, etc.

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

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



di-met hyl am nonet hoxy, 2-di ethyl am noet hoxy, 2-di nethyl am noet hoxy, 20

(N-et hyl - N- propyl am no) net hoxy, 2-(N-nethyl-N hexyl am no) et hoxy, etc. Cl_6
al koxycar bonyl groups include, for exanple, nethoxycarbonyl,

et hoxycar bonyl , propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
tert-butoxycarbonyl, 25 pentyl oxycarbomdo- hexyl oxycarbonyl, and other Cl_6
straight- or branched chai n al koxycarbonyl groups. Cl1_6 alkanoyloxy gr oups
i ncl ude, fdhiegahypl erolps Wﬂlb)@/,pyraoéyylgnwp propl)orfyi dxy da bol yir yiroxy,

i sob I I b | d oth
c1o6 sty ai g mBEE Bl T RGO g e e Ry

groups incl{gdea thrazedgipbecug.ornyl, acetyl, proplonyl butyryl,
i sobutyryl, pentanoyh %ert- b%iﬁlcarbonyl hexano |, and other Cl1 6
strai ght- or branche ndyI15gr@lpstO3s ehegsein 1B iGafbamsy| gr oups

i ncl udes f@ﬂk@x@:ﬁ@ﬂga:ouplg'(lﬂ)?t-md%r—b@fi@ﬁ’émn ehahykcar 8apoy] kenylene group,
propylcarbg # ropylcarbannyl éigcarbannyl tert- butylcarbannyl
pentyl carb rlrﬁay/ ) cBrbWhRRALD BndiS orhelefened apu ght - or

branched—cganv Bédfdﬁ(‘é@bhé?m%lk HrRWRSH B3 AW @0c9rog]p§ydw ”Qbfd% a.

substituted wth a Cl1_6 a group or groups inc exa
met hyl ani n&1-6 éﬂhyl%ﬂﬁlﬁiouprdyylaﬁlnBC—lﬂhﬁﬁe@DyBaniﬁdiCbui@ﬂ&mﬁﬁme tert-

butyl am no 4 -Bgpt yllﬁnkni)h nsham pp, i gt Byd&ﬂ]l@p OQhStMI@'{Q Biazole

dlprop¥lan1no di butyl am no, dlpenty am no exy anlno
met hyl 18 etBpBani no, N-et hyl - N-propyl am no, N-net hyl - N-but yl ami no,

N- et hyl - N- hexyl am n qﬁgﬂgtpg qﬂ%qgegggggélwﬂtltuga¥hg%ﬁimé or 2 Cl 6

straight- or branche -chain a [ oups as sub
al kanoyl anmrrprgseoups! bachude, Fdnmulexahxnare db6inydl o ﬁ@lla@etylanlno

AR T R et S b
br anched- ckhéhplerad, kammmbanyhmugrGumsthyltrlmethylene, 2,2-

15 dimethyltrimethylene, l-methyltrimethylene, methylmethylene,
ethylmethylene, tetramethylene, pentamethylene, hexamethylene and .
other C;_¢ straight- or branched-chain alkylene groups.

Cy-¢ 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.

Co.¢ alkenylene groups include, for example, vinylidene,
propylene, butenylene and other C;.4 straight- or branched-chain

25 alkenylene groups.

The term “C;_g 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;
(11) —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 a

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



Cl1 6 alkylthio groups include, for exanple, nmethylthio, ethylthio,

propyl thio, isopropylthio, butylthio, tert-butylthio, 20 pentylthio,

hexyl thi o, and other Cl 6 straight- or branched-chain alkylthio groups.

Pi per azi nyl car bonyl groups which nay be substituted wth a Cl_6 al kyl
group or groups include, for exanple, -s@perazinylcarbonyl,

net hyl pi perazi nyl carbonyl, 25 ethyl pi perazi nyl car bonyl ,

propy! pi perazineghyaehe gpoup bgo@rtﬁ%ﬁqmemeyézm@yQKnupboayﬁ more preferably,

i sopropyl pi per azjnyl I but raziny Icar B

tert- butylprgeréglﬁyﬁ@ﬂggg%y Sﬁ%ﬁfghgf%%ﬁé% W c g%b nylCH (OH) B

hexyl pi per agianglicak bomydn eahglmmejroupl, pet@m—mdca&@@@m&l Bypr-oupsrat &3 may
have a Cl_6, strai or 30 _br.anched-chaj n al kyl group or royps as
substituents @ Bﬁgﬁ¥+ i -1 8??3@? ﬁi’&uﬂgé?¥&ﬁQ?d8rgFBr Wx Pl 5~ benzyl oxy,
phenet hyl OXWherIé—lﬂhB@yispra)mQXMetl*ﬂym%nkjl:@th@ oxy, 5- phenyl pent oxy,

6- phenyl hexyl oxy, etc, R2 in Formula (1) is preferably (a) a phenyl group,
(c) 35 a pyridyl grdt, C?TBOQQdf6P9Fe§ﬁQﬁﬂ§ by ey ot éﬁ&le@ﬁQﬁﬂﬁsséé) a -20-
t hi azol yl g,rla;mﬁn (h) scdper rtabyfojgtrdwmgO@org[baurﬁﬁ i gdpzal v, ()1 -gfoup, and nore

preferably 5 a phenyl group, (c) a pyri group or a thiazolyl
group. In erad( - VA is (i) -CO B- mhereln Bis a Cl 6 5 al kyl ene

group, (ii) - CO Ba- S al.kenyl ou

-CH(OH) - B- wherein BW?E&@% Jﬁ?ﬁhegﬁlﬁﬁve |§)¥ %Q%i%%riﬁ%f %%éﬂéhﬁéreln R3
is a Ci06 auepr, grodpraferBbly sa &3, 4C@lﬁe’afh¢¢52}4m¢eygr@tﬁplp or @vy,4Bc- wherein
Bc is a C2_§ hg¥¥@ﬂ§1d$€ggggrln Ain Formula (1), B, Ba or Bb is bound to

t he thlazole ns used in the description of the groups
represented by Ain IRér il &2)( B) paeeydeficvgd ds) falpyouslylCGiréural Kyl eae

groups i ncl X t ern tr | ene
2- nethyltrﬁ#&?ﬁy é? qqg %Stanéxhéfgu?ne yIeﬁgiaiokgﬁﬁ§¥PPingfhfﬁene
met hyl et h)ﬂye:melyl efinypretrhyi ereey iétinaokeihylrene; gedt anet hyl ene,
hexamet@ylene and 4. (4) _co-B-, (ii) -CO-Ba-, (iii) ~CH(OH)-B-

(iv) -COCH{COOQOR3)-Bb- or (v) —-Bc-.

Compound (1-2)

A compound in which Rl is a 3,4-di-Ci_4 alkoxyphenyl
group, and preferably a 3,4-dimethoxyphenyl group or a 3,4-
20 diethoxyphenyl group;
RZ 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 Be is
30 an ethylene group, a trimethylene group or a tetramethylene group.

Cempound {1-3)

A compound in which Rl is a 3,4~di~C;.¢ alkoxyphenyl
group, and preferably a 3,4-dimethoxyphenyl group or a 3,4-
diethoxyphenyl group;
35 R2 is (a) a phenyl group, (c) a pyridyl group or (g) a



other Cl_6 straight- or branched-chain al kyl ene groups. C2_6 al kyl ene
groups include, for exanple, ethylene, trinmethylene, 2-nethyltrinethylene,
2,2-dinmethyltrimethylene, 1- 20 nethyltrinmethyl ene, methyl nmet hyl ene,

et hyl met hyl ene, tetranethyl ene, pentanethyl ene, hexanet hyl ene and ot her
Cl 6 straight- or branched-chain al kyl-eéxe- groups. C2_6 al kenyl ene groups
include, for exanple, vinylidene, propylene, butenylene and other Cl_6
strai ght - ofhisraarhedicasi and25 al kenyl ene groups. The term "Cl_6 al kyl
group” used in the dgscriptionoL_ A in.Formula_ (.1), has the. sat ihition
as used in the desc%i%?ig%’ogmg%. é@%#%ﬁfo%gg a?§9§1%%§'pﬁ%%ﬁragﬁégﬁy)g

- CO- B- wherwiareBni B 18CGthyiehbyl ene grotp(CER3GE-BYHentecgriouR3 of s &

trimet hyl ene .qr up; ii), -0 Ba- rein Ba is a vinylidene group; (iii)
ooy b G Brepn Sl LSS MEREYOhe Rl aofy e S otbE L P
- COCH( COOR3)= Bb+ riietlelerB3gisu@ met hyl group, an ethyl group or a
tert-butyl group and Bb is_a nethylene group or a 35 ethylene Sroup; or
(v) -Bc- wherein Bc P§M&nCEtHIA &R PRt FeRre290t Y iYeFRY el drolipver a
tetramet hylgng canovgsmeartd nedn@: Riref gs abinpounlhs) reSR Bnrvheseimy Buls am
et hyl ene gro%g, %[II -CH(OH)-B- wherein B is an ethylene group, (iv)
- COCH( COORFYBEP- Wk ei 5P RIS Faereafefryp tishpidabion sulta Aetsdiene group,
or (v) -Bc.aewhergkd, BenkSpaddritMehhvlens gheuRoadhs %m?eymsroﬁe&gss?t ed
by Formula (1) enconpasses wthin its scope the follow ng Conpounds (1-1)
to (1-39: eURRM{dE KepAceonpsumd Farmmich IR, ks el 4sdsalils @f the
al koxyphen I 4-_di D r - a
e AR 0 i STVl e e Sk i T
(d) a furyl group, (e) a thienyl group, (g) a thiazolyl group, (h) a
pyrrol vl grigupuge; 44 o, 200 8z Qe gholRia A pdenfnd S(o(!) - B (1)
-CO Ba-, (i )y—¢€HOH~=B

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 production processes for the compound of 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).

S A
(2) (3) q)

0 HaN< R $
it ———r R
NPT Ro L

25 wherein R1, R2 and A are as defined above; and X is a halogen
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 mol, 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



(iv) -COCH(COOR3)-Bb- or (v) -Bc-. Conpound (1-2) A conmpound in which R is
a 3,4-di-Cl_6 al koxyphenyl group, and preferably a 3, 4-di net hoxyphenyl
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 isydazolyl group; and Ais (i)
-CO-B- wherein Bis a nethylene group, an 25 ethylene group or a

trimethyl eneolgremiip, K iwipe- GO Bay whiekebun Bdiveata sdmyki deag 4y Qupg 4éii)
-CH(O—I) B- IS a rreth | ene %rou or an ethyl ene group, (iv)

comst)vweéfb%%@ TS R reansi Pr grotiplearr etgbler ey Bt Sa

tert- butyl Ylduple amte B 1ifSraamime hyvene @ixﬁ&ﬁ@lﬂguﬁﬁoﬁc{yl (®Rgogroup, or (v)
-Bc- wherein Bc i.s 30 an ethﬁl ene group, a trinethylene group or a

t et r anet hyl¥fe-°gibaple ashpbles M@}CAP@%W@DHSW%OR%@e@yl

3, 4-di - 61_6:@fKOX¥PBSAYnG GERLP. k@mepgsi%ﬁtbs yb@n§eée,d't%%eﬂ§ypm , Or Oup
or a 3, 4- diethoxyphenyl group; 35 (a) henyl ‘group py i dyl

group or (geEtaalan. imlﬁﬁop?raéfm@ndaﬁﬂhﬁﬁm@d(mrar@@l Bolwkeetein B |st
t -
et hyl ene, Gﬂéﬂﬁhnog}KéﬁﬁaA%l m@§§§%§ﬁ§§oﬂs §l gGQﬁ1%§ (Ly)_ bJ%OCHﬁ ?ng

wherein R3 1s a groéup yI'éne™gr oup,
wherein Bc a153qh91a8©l\'r€rréitsraytehleal'grct1@|ﬁur80nETHff) ttieoxcmm)ownctsopgpr@ﬂmt,ed by

Formita (Dadaye: Opld.ealiihSB! . 200 Q110 COIPOURdS J1oRr eSS Ed 0¥

Formula (1) opfi cdl I'sonrer er'sof ¥
wi t h bages.ethiyé presard, mav.lapl|mtexmeoapa5c$t&moatst@ﬂlsdls;@me$ i xthQ-dshe
conpounds . pres%nted b as salts of the conpounds

F
represent ed By “Pof ntir & {i?%rﬁ?%ﬁ%‘%%ﬂﬂ §8ﬁ§?§nt‘1’1’3etre§of Production process
for the corrpound of Eﬁérmda@ct(lb)q et eormapadnal o Fagrtaa(12) apt eak

| somer s ther%@%hnd of ormu a E3tQEf%gLaff$'éﬁif%&ﬁggrﬁ§jégﬁtgﬁﬂiggs synthetic
processes
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, 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
25 thereby isolate and purify the compound of Formula (1).
<Prcocess 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 (1a)”).



sel ected according to the basic skeleton, types of substituents, etc.

Typi cal production processes for the conmpound of Formula (1) are described
bel ow. <Process 1> 20 In Process 1, the conpound of Formula (1) is produced
by reacting the conpound of Fornmula (2) with the conpound of Fornula (3).
0 + HZNYR ~S)-R R2.Ax~-X S R2p N (2)-44) (1) 25 wherein R, R2 and A are
as defined above; and X is a halogen atom A suitable ratio of the
conmpound of Forrmula (3) to the conpound of Fornul a (@ is usually 0.5 to 5
nol, and preferably 0.5 to 3 nol, o% t he conmpound_ofv¥ornrula (3) per nol

of the 30 conpouud of Fornula (2) g—gpaction of© co und of Formul a
(2) with the Zq (ﬁapd’rofn B Nis asuarTy ge i ed Rh a suitable
-23- solvent. e varietypof known sol vents canllbe Blised 'as | ong as they

do not hinder tgg)reactlon Exangg s of usable solgent i ncl ude

di et hyl f or mam (DVMF), di nmet hyl sal f oxi de (DVSO) , acetonltrlle and ot her
aprotic polar solvents; acetone, nethyl 5 ethyl ketone and ot her ketone
sol vents; benzene, toluene, xylene, tetralin, liquid paraffin and other

hydr ocar bo mekRangy n 0 » aaP !
y UneoLYeNe, rATERDARG) mPERANGL od SARKORANAL, Ay g&r%’ 3 fgane.

tert-butanol and other 'alcohol solvents; tetrahydrofuran
di propyl etHé¥l JEP@-hyl et her, dlnethoxyethane di gl yne and ot her ether

sol vents; 10 ethyl agglaj g Tekhyle ag AGEHALRG0E AHNELCPLPT Sahgent s

m xtures thereof; etc. Such sol vent con e reaction of
t he conpouﬁ@m§PUF®r¢ﬁnE@r@2}avd%I1lBhesu@bhpdhﬁUtof5ﬁmﬂnubad(ﬁ)eferahiwalIy

performed Bygc BtﬁthpgofSE%%Qkﬁ%oﬁhd 2P § erag?g rpre&erﬁgﬂx%at 0Oto

150C, for 30 1 m nutés to and ours. The
conpound ofcomppwnd a0 f Fprustd &8 .a startlng naterlm

The reaction of the compound of Formula (4) with the
10 compound of Formula (5) is usually carried out in a suitable
solvent. A wide variety of known solvents can be used as long as
they do not hinder the reaction. Examples of usable solvents
include dimethylformamide (DMF), dimethylsulfoxide (DMSO), N-
methylpyrrolidone (NMP} and other aprotic polar solvents; benzene,
15 toluene, xylene, tetralin, liquid paraffin and other hydrocarbon
solvents; methanol, ethanol, isopropanol, n-butanol, 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 room temperature 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, hydrogencarbonates and other inorganic
basic compounds; acetate and other organic 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



is a known compound. Formula (2) enconpasses novel conpounds. Production
processes for the conpounds are described hereinafter. The reaction m xture
obt ai ned by the above reaction is, 20 for exanple, cooled and subjected to
an isol ation procedure, such as filtration, concentration, extraction
and/or the like, to separate a crude reagtion product, which is further
subjected, as required, to a conventional purification procedure, such as
col um chr oxetiogr aphlyoxirde; r petiabth ictaickote ansitersst he tdke-butex28e t her eby

i sol ate and rify th onpaund of Fornmula (1). <Process, 2> In Process 2,
the conmpount %f%g?%%ﬁ&(%)lg?s Tiact & m%etsho%h%amﬁﬁdl%cfl‘ﬁﬁ FEFAIR5) in
the presencearifonat®ashdase@iROtEhoda@epr OdtiICeEkfo1GMeund of Formula (1)

wherein A j? i S -CII}KCIERS):Bb-C%Qerelnafter referred to as " Conpound
(la)"). -248Y%cgercashyngtes’ Rpajudy sedran hydroggnrarigmate, Bafpseiun 4) (5)
0 (ia) wshermwjdy RhoR3cand: Bb af qet ég%; nqan 1S 18 Flad

al kyl grougg}SOQ%gcraf?o.gf_the gonggﬁﬁggg%h%g?nul %%%§§tgw5ﬁghségﬁpound of
Formul a (4)59%Us&Bidsy dishiwnsiivsioprans] avieteer dbtyiwg. 5 to 3 nmol, of the
conmpound ofy K@k 24 : I . th or mul a, ( The
reaction of‘theggh%%%%%&%g?dggrﬁﬁﬁé&kﬁ?xéﬁgﬁgﬁﬁgSg%ﬁﬁ%%ﬁpguﬁﬂé%% Formul a
(5) is usudliithivar rseeiotyli hithiswi t abtkyl sdlthént, &tav de variety of known

et o et s PRITAALE 8 arh O Suhthel B B LEE seRea B
(DVBO) 1ON- awstthyepyrtral | doner (ENvRplandbicrernaprieidic pokpswsn ekl ade
e oSO PR B LSS PRI LT,

t ert - but analineahdlatiieneal cahathSelyvenl sdidst rehyeinbaphd i), 1dboxane,
diazabicyclo-[4.3.0]nonene-5 (DBN), 1,8-
diazabicyclo[5.4.0]undecene-7 {(DBU), 1,4-

15 diazabicyclo[2.2.2]octane (DABCO), 2-tert-butylimino-2-
diethylamino-1, 3-dimethyl-perhydro-1, 3, 2-diazaphosphorine (BEMP),
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, 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

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 decarboxvlated
to produce the compound of Formula (1) in which A is -CO-B-

{hereinafter referred tc as “Compound (1b) ).



di propyl ether, diethyl ether, dinethoxyethane, diglyme and other ether
sol vents; m xtures thereof; etc. Such solvents may contain 20 water. The
reaction of the conpound of Fornula (4) with the conmpound of Formula (5)
is usually carried out by continuing stirring at 0 to 200C, and preferably
at roomtenperature to 150C, for 30 m4img-es to 60 hours, and preferably 1
to 50 hours. 25 A wide variety of known basic conpounds are usabl e,
including, for exanple, alkali netals, netal hydrides, netal alkoxides,
car bonat es, hydro engﬁrbonates and other |nor ani ¢ basic conpounds;
acetate and ot her ani c B§§|c conpound@ nples of alkali netals
include lithiumRgs 'qu,g es of metal hydrides

i ncl ude sodi um hydrid a8b potaSS|un1hydﬁ?d etc Exanpl es of netal

al koxi des i ncl ude -ZQ podlun1nethOX|de qmﬁ)un1ethOX|de pot assi um

tert - but oxi de, sodlun1tert but oxi de, etc. Exanples of carbonates include
sodi um carbonate, potassium carbonate, etc. Exanples of

hydr ogencartsrgtBsR rn@Vud83so%|QﬂﬁI?Fdﬁé%éﬁ%é@ﬁéﬂ@@éﬂsGﬁﬁ&§3|un15
hydrogencar bonate, effe f gallg Qﬁ&'cfec%?ﬂ@%ofnu'&fhéémécﬂﬂde§a sadi um-

am de, lithiumdiisopropyla i thium hexanet hyl di silazide, sodi um
hexamet hy| disgirfiadi eie; ulﬁldﬁﬁtwldm tondit iges- bey lexampheungn rastidy s i t hi um

etc. EXQWD@%%eeft@%@%ﬁ&généfgﬁqggsﬁﬁﬂk?@%%ﬁ?%@ﬁ?oa&&tééﬁ'HH‘?¥§F2%§%§te

etc. Oher exanples of organic si ¢ conpounds Tnclude ‘trie
tri met hyl amodeendj i sapropylkesind mext@z;er mdlsnetlrfbdrmmybl aai liaofe,

I I -
%DgeNg ,hyl pyrd&?‘g%‘gl) ﬁtheEﬁé’i) é gglﬁ %B%EJ) SO v%p Cys%c% Ls met(l)lla T,ene =

diazablCyCﬁ@ﬁan@lZPGE@aDpaQ@MBGﬁﬁndEHEeglwﬁMLyétd]nax%ionitrile,
G ot el B PRV, B8 ) RINOPIALR (PRI et
pref erabl y mAxbutes a:hmleoﬁereml Uéakbh@ amapomudéo tof fFosmd@t(l) 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 also 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, coocled 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 {1lb).
<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)").



The reaction m xture obtained by the above reaction is, for exanple,
cool ed 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 25 required, to a conventional
purification procedure, such as colum.chromat ography, recrystallization
and/or the like, to thereby isolate and purify the Conpound (la). <Process
3> In Process 3, the conpound of Formula (1) in which Ais 30

- COCH( COOR3) - Bb- ( Conpagind %%ﬁ is hydrolyzed a >_C_Eicarboxylated to

produce the cokgp¥urd ofi Fo (1)~ T %hi ¢ (hereinafter
referred to as "Cbnpoﬁhd | b)"). -26- R3 O -R N Bob NRp B (t b)
(1 a) wherein BF) R2, R3,{(B and Bb are as defi as above. The hydrol ysis

and decar boxyl ati on of Compound (la) is carried out under acidic

condi ti ons.,HEQE i RXRITPIS, aRR @Céﬁe -3 Bepfded L3, SHSPANSI en oLy goltion of

Compound (la) in a suitabl e solvent, and the resu ting m ture s stirred
at 0 to 120CoUPUBBKTHEONGCHBNtsMi heladd thatmr atet cohoMykol aehtls isush as

met hanol , fgﬁgggglat&§opropanol et hyl ene glycol, etc., acetonitrile,
acet one, tolue DMVSO, acetic acid, trifluoroacetic acid, 10 m xtures
t hereof 2 etc. LBabIeTéeiEﬁiiquﬂfudbet¢dmpqmndoaﬁefdnmuaaid? tacathec aci d and

ot her orga I ds; | o ¢ _aci hydr.obr om ¢ Cld
sul furic aE%gpgﬁggé%%g¥gﬁﬁg$ggﬁlgsag galf§ dwaanﬁédaEF%H%
trifluoroadebi toatinhl adfethe awmipgbundr of hleaﬂmdie qan Bd1smdlecseek as a
reaction sqlvent, 4 &FI&FaCEIO§515 tenperature is usually 0 to 120C,

preferablych ﬁ??enperature t "100C, and nore preferably roomtenperature

to 80C. The reactionThei readtsousval the Idmpbodd est treradlhous)s wiphetreably 30
anteEOtOcompound of Formula (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 isolate 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



12 hours, and nore preferably 1 to 8 hours. The reaction m xture obtai ned
by the above reaction is, 20 for exanple, cooled and subjected to an

i sol ati on procedure, such as filtration, concentration, extraction and/or
the like, to separate a crude reaction product, which is further
subjected, as required, to a conventionag-purification procedure, such as
col um chromat ogr aphy, recrystallization and/or the like, to 25 thereby

i sol at e and“(mmpctapdt hec)Conpound (1 b). <Process 4> In Process 4, the
conmpound of Fornmula (6) is reacted wth the conpound of Fornula (7) to

produce the conpoynd ofg Formula (1) i@%mhigh Ais -COB- (hereinafter
referred to as 39 " rpd—(ih)'). -27- M+ ~ ~-N-R fl, " f N-R R5 B
RZ B (6) (7) ( erein RL, R2 ande‘ feNas defined above; RS is aCl_6
al koxy group or C@% (CH3)-; Mis a.Iit@Eyn1aton1or -MgX; and X is a

hal ogen atom 5 Th atio of the conpound“of Formula (7) to the conpound
of Formula (6) is usually 0.5 to 5 nol, and preferably 0.5 to 3 nol of the
conpound of VEGEd BL( 732 p8€ Roprofast Hefieedpdwye.of Formula (6). The

reaction of the conpeyng,0fs For b éé? d@%ﬂietﬁﬁ H%$éﬁgggoy Qf ,Formul a

(7) is usually performed in a suita sol vent, can be selected from
a wide vari®Glugt wabemy meoheent s etdenbbngl spndpensdl veritanddestewt— hi nder

the reacti anpl f | ve i e n e, | uene yl ene,
Letralin, Parg oA B e ek S dFOETTS: HBVY Dt
t et r ahydr ofegrtduyl( I atadiaokanehedigutepyboktdrdrs; diethyl eehber,

The react i o ottt AE s Ao Bt oMU AL (8 Wi H R b pBanE-or For mil &
(7) is usuddngeper forlmethehy xgbatd rudNgther aromatic hydrocarbons;
10 dichloromethane, dichloroethane, chloroform, carbon tetrachloride
and other 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). 1In 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 isclation 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



20 stirring at -100 to 200C, and preferably at -100 to 100C, for 30

m nutes to 60 hours, and preferably 1 to 50 hours. The reaction m xture
obtai ned by the above reaction is, for exanple, cooled and subjected to an
i sol ation procedure, such as filtration, concentration, extraction and/or
the like, to 25 separate a crude reacti-gpfproduct, which is further
subjected, as required, to a conventional purification procedure, such as
col um chr ditetrelry aphylatree enst spat 1 fiyz &he obogmalinar (Lhe. | i ke, to thereby

i sol ate a”qﬂ%%£EE épe Compound (I b). <Process 5> 30 In Process 5, the
conpound of Formura(Ib) is reacted in the presence of a reducing agent to
produce the conpound Iaf Préasarulea (H¢ dompshinghoA FermCH( OF) -iB- rEhetednafter

referred to. -28- "Co un ic)"). BNR BN (t b) (]l ¢c) wherein
Rl, R2 and“ﬁ%grg 3saﬁ%Fgﬁ§dogH%U€LlExégiﬂééFHPd§8F¢€ﬁ%§“@§ag1%)1n t he above
reaction 5 include water; nethanol, ethanol, isopropanol, butanol, tert-

but anol, ethyl ene glycol @nd ofher | ower al cqjpol si-Set hyl acetate, nethyl
acetate and ot hel,-Mstier gQI!éﬁﬁ§ﬁ1die%hy+>etbeyD,[N%ﬁ%ahydrofuran, di oxane,
monogl yne, diglyne and Bt h8f ethers; benzefe, Bt ol Uene, xyl ene and ot her
aronatig hydr ocakgjons; 10 dBxhl or onet hane, di cHilox oet hane, chl orof orm
carbon tetrachloride and other hal ogenated hydrocarbons; m xtures thereof;

etc. Exanphescof mpakle gegﬂghp%r@gﬁgt§e£ﬂ§£ygﬁo§ggiun1borohydride,

l'ithium alum nium hydride, dilsobutylalumnum hydride and other hydride
reduci ng agents, andThexreaadoof iguketorceEs Ry dls i pler ficedadi mylagahtssathen a

hydri de reduci-ng,a il S o gg% a duci agen a sSui,tabl e reaction
tenperature is isua yla%8u§ - g§¥btﬁgb%%(ﬂ%ﬁﬁtgna%£Pﬁ%%§féfably about -80
to about 76€roapdsthe reaction is conpl eted in about 30 minutes to about
100 houps, The 20 ampyng, gl N5, NUSlridled G9uP 19 A980L1 0, B gedhlS
solvent in the presence of an oxidizing agent to produce Compound

(1b) .

o S 0 [-r

(1e) (1b)

wherein R1l, 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, dichloroethane, chloroform, carbon tetrachloride

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

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

oxidizing agents include dimethyl sulfoxide (DMSO)-sulfur



1 to about 20 nol, and preferably about 1 to about 6 nol per nol of
Compound (Ib) . In particular, when lithiumalumniumhydride 1is used as a
reducing agent, it is preferred to use as a solvent an ether, such as

di et hyl ether, tetrahydrofuran, dioxane, 25 nonoglyne, diglyne or the |ike,
or an aromati c hydrocarbon, such as bengene, toluene, xylene or the |ike.
The reaction m xture obtained by the above reaction is, for exanple,

cool ed and txuibjxédéedytialian, | Solethyanspl teeidiar € pMstchoxaady1f chisadideon,
concentratian, tﬁgira.ction and/or the like, to 30 se ara e a.crude reaction

product, wHifdF P # M Se PY St Ee §NLEochisiiit PedPCtly £PERYEM T Shal

purificati exrpghasedudidxigdcheds, col um chronatography recrystalllzation
and/or the like, to -29- thereb% i solate and purify the Conpound
<Process 6> I n Proces8c6@MUné E5nPHLHEIGN RERHUIED ée) U?%"lrje'fad’csé‘él V\nth t he

conpoungd OfabEQ'Enl”é?bc(L&) 2bomPT Odiee pCRrPAMNd, Gheht P t% 2pod B2 R 1 N}
RR HB NR2 5 (6) (8) (1c) wﬁereln , R2, and M are as defined

above. The“Féa@flﬁﬁmﬁqvnﬁrébéks 6is perforned under the sane reaction
conditions as for th?hé dﬂiBn'H %%télne&ﬁﬂp%ﬁ%eZboaé)ﬂé&c@&?ﬁgﬁﬁ 7,

Compound (1c) is reacte SUIta vent presence 0

oxi di zi ng af@éntextﬁlmkmo@@@éempb@rmbje(stm taOEn- Ss@latﬂafn pR2CBINR2 sBcN ('t
O o oobsars Sl e i ARG AIE88, CELLNGA 1BRONSy e chae 1 SRb VS | O 1o
in Process can e se e roma ‘'wde variet flknomn SOf vent S,

| ong a%0it sapesan©tarurmderréduxldne@cbﬁumm Emanbles Kﬁrﬂh&&bbeb$@&ﬂeant85

i ncl ude diq%th on& O g thycﬁ%plfOX|d é
N—nethylpyrrgPldoneE%N Py SCOATt PRF & 47t 18P hidro £ c °Bot &#° sol vent s:
benzene, tabiene, chromatography, recrystallization and/or the like, to

thereby isolate and purify the Compound (1b).

<Process 8>

15 In Process 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)”).

S
9 0 0 Im
R M — '

(8) (9) (1d)

20 wherein R1, R2 and Ba are as defined above; R6 is a hydrogen atom
or —PO(OR7)2; Bd is ~{(CHz)n-; n is an integer from 0 to 4; and R7
is a Ci-¢ alkyl group.

The ratic 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 polar solvents; benzene,



20 xylene, tetralin, liquid paraffin and ot her hydrocarbon solvents; ethyl
acetate, nmethyl acetate and other ester solvents; tetrahydrofuran (THF),

di oxane, dipropyl ether, diethyl ether, dinethoxyethane, diglyme and ot her
et her solvents; dichl oronethane, dichloroethane, chloroform carbon
tetrachl oride 25 and ot her hal ogenat ed hydr ocarbons; m xtures thereof; etc.
Such solvents may contain water. In Process 7, the oxidizing agent can

sel ect ed f rigrhugnew delaray, i eeyrafirkndwqubd it rzifiidgn agred tethelEx Apgt @sa ronus abl e

oxi di zi ng nts.incl ude dinmethyl sulfoxide O -sul fur -30-

Cr1 oxt do pytdERse GrHBRYL St e e RSO el TE CHATGY qoEt -butanol
triethyl amarel opjet di lndcal cBb Dreatta; omat ealf RECFLreRr OTHN ,adifxandBnganese

di oxi de, ete. The.amunt at oxidizin% agent to be used | s usua“%¥ 5 about
1 about 20 HEFCPEAL PIBr eFaBHYY aISTHET1 tUsbsteBhamst. sl viel @t BEFfpound
(lc). The reaaeti eplvandyr fiebliai eteb¥ot hes@hovaudieaeh koAt s Snay fhteXANDI €,
cool ed and subjected to an isolation procedure, such as filtration,
concentrat i"6¥€¥extracti on and/or the like, to 10 separate a crude reaction

product, which is funtberesUljcChedin@SonBaHk S8 Fofuda CORVERLHORAL
purification procedure, such as colum chronatography, recrystallization
and/ or the 9FReuNd °f tHeareby [Boligt esaadlpurEringed heutChiypeonditiy)a <Process

Compound of TAFRLN £ 9 P Phg- pF SLdRae FCA LA I L LRBBURY 15 BPoduce t he
'(':orrpouﬁla oflSFQ(?n":,mﬂca: EL)mimitws ¢b A0 isourE)- Bad pheferiabalt rts eftemnoedst 0 as
20 wherein R, R ant B8 A8 et il Eh5os < ROFE R B bbb om o
- PQ(0OR7) 2; iBdliding,CH2)negamples awikiaht egeralfs,omefal chyiiriaed, Rietal

alkoxides, carbonates, hydrogencarbonates and other inorganic

basic compounds; acetates and other organic basic compounds; etc.

15 Examples 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-2-diethylamino~-1, 3-dimethyl-perhydro-1, 3, 2-
diazaphospholine (BEMP), etc.

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



is a Cl_6 alkyl group. The ratio of the conpound of Formula (9) to the
conpound of Fornula (8) is usually 0.5 to 5 nol, and preferably 25 0.5 to
3 nol of the conmpound of Forrmula (9) per nol of the conpound of Formula
(8). The reaction of the conpound of Fornula (8) with the conmpound of
Formula (9) is usually carried out in axsuitable solvent. A w de variety
of known sol vents can be used as |l ong as 30 they do not hinder the

reacti on. Brawpitest df. ludabbemsd] emtfsrabhelUude tdi Fetdly |Heor main de {heVF) |

di met hyl sul [ (VRQ.. A 4 et hyl rolidone (NVWP) and other aprotic
pol ar solvé%%??qﬁgnfg%g%ep§ig %p%ﬁﬁ%?axg)ene, tetralin, liquid paraffin

and ot her hydr ocar bofrthesota@nics; mietlsnabtaehBans} thesapbopareict ion bug anol ,
tert-butanq% and oiher alcahol solvents; tetrahydrofuran (THF), dioxane,
di propyl ettfér S*dTRt%HyIS%8LH r?“%ﬁﬂ%ﬁﬁS&?@ﬁﬁhﬁ@,18P£?§Hﬁléﬁ CREWS SUELher
sol vent§; mxtfunesather,eebhceheratSueh 8ot MRRLSNMAYJLONtRIN 1118t ef, The
reaction of the conpound of Formula (8) with the conpound of Formula (9)

i s usual |y THAFPRY DTS EBRETIRN mgodaet r Mhdghats ol v hegoeubigrtash efer abl y
at room t enpeatede 40 al@ohP0Gidn BlriF MHeSnt BroQ-NOW S and, preferably

1 to 50 hours. A wide variety of known basic conpounds are usable,
i ncl udi ng, FErMBxEMANRtogrRANY mEcAlySta etzalt lvpdrndéss thst af ke altcoxi des,

car bonat es.« hydpogennarbonanes, ang ehbekodloRganig) basic conpounds,

acetates and ot her organi ¢ basic conpounds; etc. Exanpl es of al kal
met al s 1Pncl<¥decess Hum sodium potassium etc. Exanples of netal hydrides

i ncl ude sodi um hydri de, iu id tc anpl.es_of, netal
al koxi des i ncl ude sggiﬂﬁgﬁit ?XiggﬂxgﬁﬁiE%Qgtﬁ%i%%ggggo%%ggﬁhﬁfesence

t ert - but oxicdea sediaima egernbut@ximecet Comdexanpl(#ls) of car bonat es i ncl ude
sodium 20 carbonate, potassium carbonate, etc. Exanples of

hydr ogencar bonat es inc%ude sodi um hydr,ogenc@r bonat e, potassi um
hydrogencarbonaté’ et £ mor gani ¢ basijc %df ads include, in addition to
t he above corrpomgr%sga sddi um amider IRQJLHB m

(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 pressure 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, ethanol, isopropancl, n-butanol, tert-—

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



di i sopropyl am de, |ithium hexanethyldisilazide, sodium 25

hexanmet hyl di sil azi de, etc. Exanples of acetates include sodi um acet at e,

pot assium acetate, etc. Exanples of organic basic conpounds other than the
above include triethylamne, trinethylam ne, diisopropylethylam ne,
pyridine, dinmethylaniline, 1 30 nethyl pysr3.0lidine, N nethylnorpholine, 1,5-
di azabi cycl o[ 4. 3. 0] nonene-5 (DBN), 1, 8-diazabicyclo[5.4.0]- undecene-7
(DBY), 1, 4-mhtmyabacgtduﬁ:%nﬁ 2tleet ane o DABGENLs2- Heméthylformamide (DMF),

butylim no t hyl am.no- 1, 3- hyl r hydro-1, 3, 2- dlaahosphollne
(BEMP), et S Beey el b Y bR ekt AT YRS - 32-
amount of ikthelSetids, Qé@f:@]ﬁ?&}dff&aﬁ t @i ke, ﬁ@ﬁo@ghneof d‘aa £@mpound
represent ed tyefrFornul a (8). The reaction m xture obt ai ned by e above

reaction i SUIEFoFRSEIPIFENZEBBI e lalfacs uby KoEeant o EFY 556105‘?%(?1 procedur e,

such 5sas Hydrbbat:bc%b QRERRAL S alHaRorexifaction and/or the like, to
separate a crude reaction product, which is further subj ected, as

required, to a conveRPFoREACtHEN fil gheTowhsrbped e, theushoss ressttaan is,
chromat Ogr%}Yexéﬁﬁié’s@ohbéaéh@%u%g@/ P ldie b Egolétgl o Beh @Qéﬁéf%og‘)%'éﬁ and

purify the Conpound ( . <Pro rocess
reacted in Q%éléﬁé@@mﬂa cohcantrucinnge syttt ivo pn@mnce:lﬁoﬁrpbemctc(l b) 0

jS~-R 0 ji I e Lan are
as defined a%’g\%tel:% @éﬂ%p% Jfl\& %58@?1%%’ E%hel\é’ﬁ ES f\fﬁéiee gen dafagl ytic
reduci h agensreducto @sCpaiftbrammmlbbackflqmllbadpnm@arﬂason,suclp)laaet| num

Wien usin en catalytic

Feduci ng agenti t e @iaNh g Hifeusallirarrorniine Phactron 1 an
hydr ogen 2CGhatrbgpherletat aat npsphdr itbe nOsnidungr essure to about 20 atm and
<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
l />"'R P

(1b) (1e)

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

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

25 Examples of usable solvents include water; methanol,
ethanol, isopropanol, butancl, tert-butancl, 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,



preferably at atnospheric normal pressure to about 10 atm or in the
presence of a hydrogen donor, such as formc acid, ammonium fornate,

cycl ohexene, hydrazine hydrate or the like, usually at about -30 to about
100C, and preferably at about O to about 60C. 25 The reaction is usually
conpleted in about 1 to about 12 hours.-3¥- suitabl e anount of the hydrogen
catal ytic reducing agent to be wused is usually about 0.1 to about 40 parts
by wei ght, vdxigh prefwdeablfprapouple,t mebbblutyd20dpar teettnl wakghideper 100
parts by j . Co n i d). Exampl es.of solvents usable.in the
Pencti on i noeRgidee SRR e (el S TERER e 8 RN TR SRR B HST

n- but anol , daerit- chupa@anals, etbhyl ene gl ycol and ot her | ower al cohols; ethyl

acetate, -33- nethyl _acetate d other ester solvents; dinethyl.formam de
CEVE) . " N ot hyl py 1 ERAOBHES (RVPF Cah TGRS o BBR A Soiehs.

di et hyl 5et hettastetm ahydiridkyr afc. dEQX@MRs FFNAGEYITE: ] kdixg ¥ Hei rdfidideot her
et hers; benzene, toluene, xylene and other aromatic 5 hydrocarbons;

m xtures t RGAEHM: MethoxifRe FRAUT SR IR SUBESLHR A BE PHEC L Re St€act i on

is, for exaapbeesCoOlfirandassbiRabed 5638 ihﬁah:@gi | RlReedunf, such as
filtration, concentration, extraction and/or the like, to separate a crude
reaction prod@getidanieds i sEfamtlger 08 ubjidnages analpidee gafier cargopate,

convent i onal,cRYLH firh GALiRMAREOCOIUT exy SHOR A5 s Q4L CRL-BRL QY Plt'}%flﬁ%e

recrystallization and/or the Iike, to thereby 1solate and purify
Conpourfl (I9iurPhydesgentesbepaipr.oretssioim Covpogndcdthinats, sabfected to a

oterred 1o SEORGrmoung (Tgy e 8T RER s AT Bl ) T o
wher ei n R1,soR2uananBlearedashdefileed above; and Bc is a C2_6 al kyl ene
group. 20 A wide var iI‘t:_“t Ys Oﬁséqg\ffms&legé“bcltel R {Jggcstdc%n% %ggigecompound in

an amount of 0.1 to 2 mol, preferably 0.1 to 1 mol, and mcre

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 (1£)”) is

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

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



enpl oyed as the above reduction reaction. For exanple, the reduction
reaction can be perfornmed by heating the conpound in the presence of
hydrazi ne and a basic conpound in a suitable solvent. 25 Exanpl es of
usabl e sol vents include water; nmethanol, ethanol, isopropanol, butanol,
tert-butanol, ethylene glycol, diethyl-&te glycol and other |ower alcohols;
di net hyl formam de (DMF), N-nethyl pyrrolidone (NMP) and other aprotic polar
sol vents; di et hyl her, tetrahydrofuran, dioxane, nonoglynme, 30 diglyne
and ot her ethers;( zene, §o|uene, xyl enéR@md ot her aromatic

hydr ocar bons; nixtug:i\thjr@gh; etc. A wde i et Sghqknomn basi c
conpounds are usablgy =34~ "Mhi ch—mtl ude, f 0% Né,1netal hydri des,
nmet al al koxi des, droxi des, carbonates, NGdrodencarbonates and ot her

i norgani ¢ basic conpoufit, etc. Exanples of met@) hydrides include sodi um
hydride, 5 potassium hydride, etc. Exanples of netal al koxides include
sodi um net hoxi de, sodi um et hoxi de, potassiumtert-butoxide, etc. Exanples

of hydr oxi #88TFHE| Ritte A5 S8 utn FRILEX HBEINFORETPANRE hif PoRY dEQ eI O BX anpl es
of car bonalgs.hoelaide e UM SALRANAL oo PORSSLUT SRE0NALE, e, Examl es

of hydrogencarbonates include 10 "sodi um rogencar pot assi um
hydr ogencarbeibseitudiesl or| hatezan-cubasi tutcshPounds koxiclargep, bestdes t he

b ) . . ke, 11 . ot
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mol , and nmed&old grafremablclh @Vl HeosObst nnitguewinbl a of;-Cadpelindrdib) a A

suitable r J re is usuyally about 50 to about 250C, . and
preferablyﬁgg%kggf%ggﬁ§r§%§wg fbéffggf tqﬁguP(egc??%ﬁmngggﬁﬁléied‘%sualIy
i n about 3@lrbrutasdnyiaboutp 1l _halkanoRlohermoaact & oy atkanhe vil hgsoup,
obtained is, for exanp cool ed and subjected.to an i olationéggocedure,

|
such as fil f¥Yats oh° 56ﬁéeﬂf$%ﬁiq§ﬁyp9x?r ct i O YASaF P e IF PR

10 aminosulfonyl group, an amino group which may be substituted with

a Ci-¢ alkyl group or groups, a Cj.g¢ alkanoylamino group, a Ci-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 Cjg 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 palladium 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 0.2 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 to 1 mol per mol of Compound (1f).

The solvent can be selected from a wide variety of



separate a crude reaction product, which is further subjected, as

required, to a conventional purification procedure, such as 25 colum
chromat ography, recrystallization and/or the |like, to thereby isolate and
purify the Conmpound (le). <Process 11> In Process 11, a halogen atomin the
conpound of Formula (1f) (hereinafter rgferred to as "Conpound (1f)") is
30 substituted by cyano to produce the conpound of Formula (IQ)

(her ei naf t ekngvef ecleents & 1Cogpound @bgy "dot Hihdet RB)e me@RBlom S X A

~N}-Ri  NC | .f 8 ein R, Aand X are as_defined abgve: R8 is a
h%r oxy gr oﬁ\)f)%mplg)ﬁ é%s%%a\g}li%{ ﬁl?ﬁe]}ﬁerbtll’s Hﬁ‘lcgﬁgﬁ-%ﬁrt?@yﬁg?gﬁa“&ffg@f“ﬁ% gr oup,
an unsubstdindteglenl hatiogeno8ebs! idddred i € G alko¥yhear eirotac Golaid

al koxy-Cl_6_al koxy group, a phenyl-Cl 6 al koxy group, an amino-Cl 6 al koxy
group whi ch® ‘S}enﬁé’sﬁ%@f‘?n{eut E‘at th?tzg‘_yélf%t%}”l‘%ﬁndgpg}&%r, ketopgt a9t B dioxy
group, & Capdrerle, JtOUkng RHEAXY t@dtoURind Glnfid shkorsGALRANYEL&F OUp,
Cl 6 al kanoyl oxy group, a Cl 6 al kanoyl group, a cyano group, a nitro

group, a CISTHRyPearIRAFEPSgrBeiangd  16thardlos dispBrgpParploupParaRMino

group whi ch.dmy heassPsiid g)ttﬁglr‘li‘éfléb#oq 6180 KY b QL QU FGEAUPSHFR CL_6

al kanoyl am no group, a Cl al kylthio group, a pre\eny group, a pyrazolyl

group, an i¥xk@Erel yipgtlp ethetridizshyl gelvup, dghprphold woher oepiera
pyr1 o1 1 di 1301 ,8RUP. o Gy 12 RLPEAZIRE-CAT BOOV] - JLQUPUALLLTRY. B8t voncs;
substituted 15 With a éﬁ_@ al kyl” group or "groups; and mis an 1Tnteger from
0 to 40 Amixdereartletsedl khown Sspbssdludritenmpgactiwns: gabnebe enpl oyed as

can be performed by ROStFREC RS SonbBina B Ut A5 Gy deTH L B esence
of a pall adisumidat ahysted Bud at -100 to 200°C, and preferably at -100 to
100°C, for 30 minutes to 60 hours, and preferably I 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 isolate and purify the Compound (1lg).
<Process 12>

In Process 12, the carboxylic acid moiety of the
compound of Formula (lh) (hereinafter referred to as “Compound
{(1h)”) is subjected to an amide bond formation reaction with the

25 compound of Formula (10) (hereinafter referred to as “Compound

10”) to produce the compound of Formula (1i) (hereinafter

referred to as “Compound (1i}”).

(R9)m (R$)m

L /[3>~ R Ny g GOl /[s’*"%
HO—\{A oo -—»/‘N_(OAN
(1h) (10) RIL 7 (i)
wherein Rl, A and m are as defined above; RY9 is a hydroxy group,
30 a halogen atom, an unsubstituted or halogen-substituted C;_¢
alkyl group, an unsubstituted or halogen-substituted Ci;-¢ alkoxy

group, a Cy-g alkoxy-Ci_s alkoxy group, a phenyl-Ci;_¢ alkoxy group,



sui tabl e sol vent. Exanples of palladiumcatal ysts include

t et raki stri phenyl phosphi ne pall adiumand the |like. A suitable anount of

pal | adi um catal yst is usually about 0.001 to about 0.4 25 nol, and
preferably about 0.001 to about 0.2 nol per nol of Conpound (1f). Exanples
of cyanides include zinc (lIl) cyanide amhthe like. It is usually suitable
to use such a cyanide in an anobunt of 0.1 to 5 nol, preferably 0.5 to 3
nol , and noimre apiebetablal dxy gBOup ovhlchokapease mabsolt@orpeund £id)s The

sol vent can elsel ected froma w det}é@i etc%/. of -36- known solvents, as |ong
as it does NP hPRA& FhdTPeRRt i DAt B G &YYo R % PESIOERE G Rel Bide

di met hyl f orgreyriadeckMbonydi geblyy) suldh oxhdrafGNER)y, gaeebon il alraghwt her
aprotic polar solvents; acetone, nethyl ethyl ketone and other ketone

sol vents; S158RzeRfeYA GERBP: »& ITEBEC PERYRI ion C1t6i Ukl GRaPaPPYh HR¥Pot her

hydr ocasbormrs ahy 8648k f ol NgRehe, &iMaRehe &SR QRABR! may1HRUEABS ituted
tert-butanol and other al cohol solvents; tetrahydrofuran (THF), di oxane,

di propyl etHéd, adfes dAkydt BEPUP didy IS re adkaney stinet BEpuPsdl et s; et hyl
acetate, mehfyhtaeetAtmANg 1 §3b8 Sé)'p\eg&@tzéi 1 dqg?(,tgﬁeﬁn'tcﬁ SR
etc. Such solh%lents r%atr; ggnt ab?ktf‘\é}\?/at g?’. ﬁ)rhe eacti oh (]:)%t e Corrpplun% ??;L)
W th a cyasit@eri sa tusiggolylcareuirted aonerphol-itg0 groupCCpyandl pdiefdr abl y at

-100 to 1 f N u nd . pref er hour s.
The react on aPxPurE BREE et maaor s FEiERREh ohel H Yol B ind 8y
subj ecfléd teoCary R3byhtdmmpproceders; such as irftieberafion,0 condendrdatRilon,

extraction d the .like, to . .separate .a crude reaction produgct,. which is
further sut%%gc%g%,a%es mfjg ﬁ?crieer(}j‘flyt gaﬁﬁc%nh ecﬁ:tolggﬂa?t%ﬁ% iacg%‘i%‘ﬁflf)yr]bcedur e,
such as cairenp, cimdbnetyopeaphryded eor gstial dtheat wda e/ atbet | nikesogka 20
thereby isqlate a <Process 12> In Process 12,

the car boxyl & 3%@23 prﬁ%irré% %?gr? %ﬁgggﬂ%oéfln$n8fth%r%W%Ogﬁnh?t?lﬂ'erteq &fter
referred ta gspéfompeundng which may be substituted with a Ci_¢ 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 methods can be employed: (A) a
mixed acid anhydride method, in which carboxylic acid (lh) is

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

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

30 1-(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



(I'h)") is subjected to an am de bond formation reaction with the 25
conpound of Fornula (10) (hereinafter referred to as "Conpound 10") to
produce the conpound of Fornula (li) (hereinafter referred to as "Conpound
(Li)"). (R9) m(R9) mS RI0O" \ S HOANCR + NHRIO (/A-N}-R, O R11 0 O
h) (10) R11 O (1i) wherein R, A and magg as defined above; R9 is a

hydr oxy group, 30 a hal ogen atom an unsubstituted or hal ogen-substituted
Cl1_6 al kyl (growpthaa lmmrbaﬁi:bmtli]eclsolrehat@@en-t&utlsﬁlﬂﬁuﬂdedl@i &t ad kdyn

roup, a CL_6 al kox 1 6 .al kox roup, a phe 6 al koxy group, -37- an
A nos 16 BN Sg P ot HeEn R e ket TR GTT¥ LERCE e ot AL Goup
or groups, @t raﬁtdmbkgmﬂdlabm QIOUP.i.2.PhenexybaRAUR, adid Gh184al koxycar bonyl

group, a CL 6 al ano | oxy group, a ClL 6 al kanoyl group, a cyano group, a
nitro group c3s €L B k%ﬂ“l?&PB‘érTbW igf&Gp, 5 an ami nosul fonyl group, an

ami no group which rrayrh%emwé@tactlat gy i asCd ﬁqaéﬁéymgé@%ma Cl_6
al kanoyl am no group, a Cl1_6 alkylthio group, a phenyl group, a pyrazol yl

group, an i3YEFSFYI relicsligR) acar ikez obyhinedUy, thembiphvlSchotyemup, a

rrolidin u i V. be_substituted
Ez 10 a Clyé’Ga ugiﬁh?/ Pg?%tulgmgrQg?%ﬂpé;%bﬁngﬁgggnrhll%{dgég%&\% g&dgﬁgﬂo ; and R10

and R | ar egasgependentdanpeastt 6l Hyduegehl atwihhont ab&lings mbkytedgrt@:up and
Ty be bonded Lo eaclalder viayiAdhaen, i Liggsn . alom and a car bon

atomor atons or-a nitrog nato o form

may be l8ubsits perédrmed eratﬁé lﬁreaalelnyde gfommas’lﬁ @bmgaamtps U Earich _t]d;@ﬂ& for
known am d r mat.i on reactlos can the am de

f ormati on fceﬁlg)t% ﬂgégllnn M5 Ee S8 oFomé%%thbcin@thy h S?%IH“O\RAEﬁg_S‘F}é%%tﬁ“Gn

met hods CanBalmezaerrp}:eay@dLon(,A)suah mxmamﬂaamﬂ@,?rﬂhﬂ;ﬁleﬁﬁpgﬁﬁiﬂ}é npw&lla;ﬂne,
carboxylic h).i.s 20 re with an al k al ocarboxylate to forma
n xed aci dOfJl %9%4# %ilei”\ﬁhl hle éﬁoPéﬁlﬁffJe%“Wet’h EBRPBURBIPBY 1B an

N-methylmorpholine, 1,5-diazabicyclo[4.3.0]nonene~5 (DBN), 1,8~
15 diazabicyclo{5.4.0]undecene~7 (DBU), 1l,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,



active ester nethod, in which carboxylic acid (lh) is converted to an
activated ester, such as a phenyl ester, p-nitrophenyl ester,

N- hydr oxysucci ni m de ester, 1-hydroxybenzotriazole ester 25 or the like, or
an activated am de with benzoxazoline-2-thione, and the activated ester or
amde is reacted with Conpound (10); (Qg.a carbodiimde nethod, in which
carboxylic acid (lh) is subjected to a condensation reaction with Conpound
(10) in tfmieqnahgén@funﬂh animcthosatdthgnagend  otdiea e@Bers; methyl acetate,

di cycl ohexyl r.bodi met hyl am nopro 3-et hyl car bodii m de
(WS0) , car%%‘r’(la‘ﬁ?#ﬁ z&ls8p6?p3§1hé‘clet%e O&ﬁﬁérg%’i‘-)t%dg Nfor exanple, a
met hod in whinghheasbeariide, aﬂjId—c(ﬂrdé)thy§f@ﬁﬁﬁfﬁ"cfeeddir@e@lyl%ﬁﬂbg%i@éC

anhydri de lfSI ng a deh drati ng agent such as acetic anhydri de, and the

car boxyl i c Os‘spbﬁéhCr‘é%ﬂ@ﬁr@alemﬁm% Ao ABBRREF (LRI 8P L ¥t hod i n

whi ch an e%h@ﬁuQEsC@H4¥E6E|'ét@c'ﬁxaﬁﬁﬁeéléf)a@k§f 18 1lRweho &) cahal u%%bf@aCted
wth Corrpoundtﬁilo) high pressure and a high tenperature, a nethod in

whi ch an aci™d th&l |“Hé‘edoﬁc ragdgiriide aedthod Bpclide metayd asiloarfosrated
uaed i n t e e e Vg O et o AT e bt A RS B (e known
Schot t en- Bawhrhpl rédettiodnrmatel tate. obltraithed mexiee, aCDaipamhnyd(rllfﬂehaseb

br oduce { nd EStpaana Y HE el S bh B A P e et B o0vi S tiror med i n
t he pr é@en@e{ugfnoaalbaﬂsnommewplmnm@acﬁsalﬁlEhebaﬂ]@l b@mmyuatém conpounds
convent i On%o%o#rﬁgngtkﬂytcg% gﬁ |u8| aum%]nr?rg@ﬁc Ialbr?é]% 188, about

triethylamne (“&hi fie? _
N- et hyl di i Slopr opy| e el dlfnmdrpd@m nopyri di ne, N- met hyl nor phol i ne,

1, 5-di azabi cycl o[ 4. 3,,0] nhone 1,8 15 di azabicycl o[ 5. 4. 0] undecene 7
(DBU), 1,4-diazabi cy@F%l’[l%d 2&31 é?‘t%ﬁfé‘ CDRBEEF3Hd 6t ﬁéﬁcé%ms ChEERRd
sodi um car banatig, thegirasehos carhoaat evasndj Wnehy dr @genzapbenatfsd et QSSI um
hydr og sodi um hydr oxi de,  potassium

ryd oogRcaLhonale, and oLt carbonal co; ey T ox de. sBoLSSSLuT
hydri de, sediuvantydrideaspPet dsfidtidsSQEAMMB 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 mecl 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 completed 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, methanol, ethanol, isopropancl, propanol,

35 butanol, 3-methoxy-l-butanol, ethylcellosolve, methylcellosolve



sodi um am de, netal al koxi des such as sodi um net hoxi de and sodi um

et hoxi de, and other inorganic bases; etc. The reaction is usually
performed at about -20 to about 100C, and preferably at about 0 to about
50C, usually for about 5 mnutes to about 10 hours, and 25 preferably for
about 5 mnutes to about 2 hours. The reggetion of the obtained m xed acid
anhydride with Conpound (10) is usually carried out at about -20 to about

150C, and puref @I‘tﬁbk)’aﬁtoh@b@ﬂtacé&ﬁ@r&b@ﬂtpﬁ&@in@Sb@dét}brﬁe@rw@b@lbli dvcm nut es
to about 10 hours, and preferably for about 5 mnutes to about 5 hours.
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chl or of or mat e, ethyl&ﬁgoﬁ%c%?%ﬁ?é,%OFE%ﬁﬁFyFeéﬁT%?bﬂ' Hﬁ?%?s%?%f%ﬁﬂ this
met hod 1 0 Comieunie (ddn)forard By kydadiahacashexydcat(@ hanadi o mpawndnd 10)0)are
preferably Qéfd in 10 equinol ar anounts, but each,of the alﬁél .

hal ocar boxy1'&t &FERE TS BuRE T UEaRCHPLY b ESREE 37 &n CRRBERTINE about 1
to about hdentpl spet a0k roph&MoWwaehiAd) .diMieRoUp&Iphiing 1 WbhThr e,
condensation re ctiqn iﬁpcarried out in the Eéesence of an activating
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absence of & bagh CofnRPOUBEhateo \EphendNghdRFics1e0aPNdS 1 d3abbeod3r this
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usabl elPn FREChbE oY PROFRN Ehi & FdPBoLS| % taEi dikal ide is reacted with

Conpound (10) mentiongd ARQWE oaSi8N&adfiddeudt ercHethedandédor 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. It
is suitable to use each of the condensing agent and Compound (1h)
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
(1h) 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).
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QU . QU .
Gl R - R 1 IRy
‘0 N{j\A/[" e _(O:I\A/[N
(Th) (i (1)

wherein R1, RY9, A and m are as defined above; R12 is a Cj_¢ alkyl



20 suitabl e ambunt of activating agent is at least 1 nol, and preferably 1
to 5 nol per nol of Conpound (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 preferabj)y. at about O to about 150C, and is
usually conpleted in about 5 mnutes to about 90 hours. Wien the nethod in

whi ch a carqwxiyl;i en@ci dshal heerd grr@agt@ﬂ a/\nhbmog@fmmd (10), mentioned

above as one of the other nethods , Is enploye the reaction is
perfornmed in the 30 FPBIEREISOf0Y B%%WQ:Q§§ﬁﬁogﬁka|ﬂ?r§a§hP?a&ﬁ%§P§8P§e9ﬂ“

Usabl e baS%%aé%BTB?&@dSFbPQﬁggﬁl@ “Mﬁ@hVﬂﬁhe&&mﬁﬁnKPQW@ bﬁ§'§1ﬁ2ﬁﬁ99nds
such as those for use in the Schoften-Baunmann reaction descrlbed above.
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is carried out resence of ol vent and a basic compound usabl e
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(10), usualdy fabioroacetic acid and other organic acids; hydrochloric acid,
bromic acid, hydrobromic acid, sulfuric acid and other inorganic
aclds; 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 halogen atom, the reaction
in Process 13 is performed by reacting Compound (11) with
Compound (lh) in a suitable solvent in the presence of a basic
compound. Examples of usable solvents include methanol, ethanol,

25 isopropanol, butanocl, tert-butanol, ethylene glycol, diethylene
glycol and other lower alcohols; chloroform, dichlorcmethane,
dichloroethane, 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



about -20 to about 150C, and preferably at about O to about 100C, 20 and is
usual ly conpleted in about 5 mnutes to about 30 hours. It 1is suitable to
use each of the condensing agent and Conpound (lh) in anpbunts of at | east
about 1 nol, and preferably about 1 to about 2 nol per nol of Conpound
(10). <Process 13> 25 In Process 13, theggxarboxylic acid noiety of Conpound
(I'h) is subjected to an ester bond formation reaction wth the conpound of
For nul a (1Jr)ri(eheyéama‘iet,ertrméemy]eﬁhme asyt' mmouﬂdmet(rﬂyﬂl)a )lltiﬂeprmduce t he
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reaction i s u 8’5??151/” Cat eabbt" o 5t GSUpoty pertormed at a St

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 11”).

[/j\ /[ 7R L R14Ya [/l /[ R,
(1K) 12 RATRN
wherein R1, A and m are as defined above; R13 is a halogen atom,
25 an unsubstituted or halogen-substituted C;_g alkyl group, an
unsubstituted or halogen-substituted C;_g alkoxy group, a Ci_g
alkoxy-Cy_¢ alkoxy group, a phenyl-Ci_g alkoxy group, an amino-Ci_g
alkoxy group which may be substituted with a Ci.¢ alkyl group, a
methylenedioxy group, a carboxyl group, a phenoxy group, a Ci_g
30 alkoxycarbonyl group, a Ci_g alkanoyloxy group, Ci-g alkanoyl group,

a cyano group, a nitro group, a Cj.¢ alkylcarbamoyl group, an



150C, and preferably at about roomtenperature to about 100C, 20 and is
usually conpleted in about 0.5 to about 30 hours. VWWen Y in Conpound (11)
is a halogen atom the reaction in Process 13 is performed by reacting
Compound (11) with Conpound (lh) in a suitable solvent in the presence of
a basic conpound. Exanples of usable sokvents include nethanol, ethanol,
25 isopropanol, butanol, tert-butanol, ethylene glycol, diethylene glycol
and ot her | amerosaildohpl sgraiy,oraf antmo dirohponoiet kagebe slikdtieneed hane,
carbon tetrachl ori.de.and ot her hal ogenat ed throcar bons; benzene, toluene,
xyl ene and Bt Hef aﬁﬁ%ﬂ'&?i‘”‘fﬁup RS EHPBorRs Cich LEFNOBYHENC GrPypropyis et her,
tetrahydrof allayth30 drexghes plieARl hepa(et hangyand1Qhgo@b Ners i miBL fvl 1
acetate, ethyl acetate, jsopropyl acetate_and other "esters; N N

di met hyl aceﬁé?ﬁfae,a NERBER et 9y PEBr n%rﬁq{é’}‘oéﬁ%t%ﬂuful Fo&i’@”@,hdlnyl_ t
hexanet ly| phesphobirCat i sa-08 nah P 16 S Vf(ﬂ)ts%'itu ures
t her eof !weltog 35 Exanpﬁse%égof ugag?gjg&bg@ig %%grrp@ul%gisﬁié%c}?u e -42- ted

tri et hyl ani %eth & Cost By ki rourpyri diowns /dRiret hylafhld mékyN-group; Y is

et hyl di i sop i,n i met hykan i di.ne - hy, r.phol i ne,

1, 5- di azabi %3@60{[%% 38{')? o’g%ng%%g?%g%%gnl%- ?%fagu‘f%yc‘%@ 1[35'.34(1.:]_0]5 {dedene- 7
(DBU), 1, 4-W%mrc§cﬂﬁl@ffrﬂ12.gzpoptarmevf(iDABCEB) [ﬁleﬁryg mtih@rmeq[)g:&nl c bas;as; .
sodi um carb iu arb te, sodium rogencar bonat e, potassium
hydr ogencar onattq‘gugg a‘?)ﬁhe? %é‘a“*‘r ggﬁ%fe%ﬁougoaf Ut i oki 6@%%9& 528%%

hydr oxilde, @b wm ahydroxigteuandr of e sreR ¥ jhsédr (D_std8§kypa_jr@$ll§)l Ujlmka .
hydride, sodium, hydride, potassium sodiym . sodium amde, netal alkoxides
sﬁch as 10 %ﬂi%%%@f%b‘)‘éi%@%d g§88PUrﬁréd Gxide? g@PhéFOTnorganl c bases;
etc. A suitable rati dnoPrGoapoung (hb)allkyiGerpaupdadtlibn icsnabe pFstmddnol ,
and pref e_ralg)ly 1 u 1lh of Coe%nd (11) . The

reaction is strt?gﬁcgn%eﬁr%)ro%gcg?}ggﬁgfhh( So%ﬁgfr{ﬁjogﬁ{z)! 15 lBr et'erdably at
about room seimEelat 86Evdrr dbodhe 15rdROGe anth itmsdsuabhyoeRp! Biagh1ied about
0.5 hO%EF t&ga %ugo 5gnggnfﬁgluégnﬁﬁggio%?>éthanol, iscopropanol, butanol,
tert-butancl, ethylene glycol, diethylene glycol and other lower
alcohols; chloroform, dichloromethane, dichloroethane, carbon
tetrachloride and other halogenated hydrocarbons; benzene,
toluene, xylene and other aromatic hydrocarbons; diethyl ether,

20  diisopropyl ether, tetrahydrofuran, 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.

25 Examples of basic compounds include triethylamine,
trimethylamine, pyridine, dimethylaniline, N-
ethyldiisopropylamine, dimethylaminopyridine, 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) 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;



In Process 14, the conmpound of Formula (1k) (hereinafter referred to as
"Conmpound (1k)") is alkylated wwth 20 the conmpound of Fornula (12)
(hereinafter referred to as "Conpound (12)") to produce the conpound of
Formula (11) (hereinafter referred to as "Conmpound 11"). (R13) mS (R13) m
HO AIN~-R + Rl4-Ya __ ~1 J,N-R J, RH-A (1k) (12) (11) wherein R1, A

and m are as defined above; R13 is a halogen atom 25 an unsubstituted or
hal ogen- subsitd.t & ethi€ibbe atktylo gifoUpnpamaunsppstd tadmpduad (1k) is at

)
hal ogen-substituted Cl1 6 al ko roup,. a Cl | koxy- Cl 6 _al kox roup, a
phengl -Cl_ eglstlgo;ym%]r’ohaﬁ‘fj gﬁeﬁ%q%&ycg_%o gl”@ﬁxﬁ%g?gﬁ%o%ﬁ_éﬁgha@ﬁ%@%l
subst i t ut ecbfviColipeur(il @ kal. Kythegrretptidh RRUBYAENEHDFWrBEQU 2BoGar HOoxY |
group, a phenoxy group, a Cl_6 30 _al koxycarbonyl group, a Cl_6 al kanoyl oxy
group, Cl_62UkaheyiCrgrBapPreterabanorlyraegl BOHM trarrgratipre sLcCabgut
al kyl cagbanmykc gr i s@fen 43 l LG5, , ] ich may
Do subeti tutad wi T e Ty RRE S oy maPh0 T 3R 250 AT no
group, a C1 6 alkylthio group, a phenyl group, a pyrazolyl group, an

i mi dazol yl prgraup:ord %ﬂdc%%@' ¥hr %ﬁguna 6@%*}%&%0(9)”“!03 a pyrrolidinyl 5
group, or a pip Zi bstituted with a C1_6
al kyl group or group$heragupasing cf Bozilyl (g olipereYniasten hyfdmory grcup, a
hal ogen at - 0802-R13;: R13_1 s C I r henyl grqup in
whi cﬂ t he g%ﬁ%?“’??gnsﬂnéyfﬁg gﬁ satlétaug%grg\}ﬁ mft%f?gﬁagé@ﬁoegrpgﬁéug‘?d&dups,
a hal ogén doonesampl) dhenfoblowdng Procgsoup or féoups; Rl4 is a Cl_6 al kyl
group or a<PgéeQS$I1kﬁgxy- Cl 6 al koxy group; and Ya is a hal ogen atom 1In
Process 14, the alKylation reaction can be performed by reacting Conpound
(1k) with Conpound (18)Prdamssexappties ddfnpauntSL&ép&tﬁs%n&@ﬁVBﬁthrﬂm}Lﬁg(13)
resence of Sl & conpaund. ampl es of 15 ,e solvents inc|ude

get hanol , et %5%%??&%%%3855%‘? Fg(oo&tsang?l?pound LﬁgPJ) {3 nalogenated o

produce Compound (2).

0 0
RZ\A/K RZ\A)J\/X
(13) (2)

15
wherein R2, A and X are as defined above. The halogenation

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 halogens; iodine chloride; sulfuryl chloride; cupric bromide and
other copper compounds; N-bromosuccinimide, N-chlorosuccinimide
and other N-halogenated succinimides; etc. Examples of usable
solvents include dichloromethane, dichlorocethane, chloroformnm,
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)



tert-butanol, ethylene glycol, diethylene glycol and other |ower alcohols;
chl orof orm di chl or omet hane, dichl oroet hane, carbon tetrachloride and

ot her hal ogenat ed hydrocarbons; benzene, toluene, xylene and ot her
aromati ¢ hydrocarbons; diethyl ether, 20 diisopropyl ether,

tetrahydrof uran, dioxane, dinethoxyethangsand other ethers; nethyl
acetate, ethyl acetate, isopropyl acetate and other esters;

N, N- di met hyllzoetianitter N MNrdiedetdydd ocoapbde] (1di)met hy | Istlldgexated in

hexanet hyl phosphoric triam de _and, ot her . aprotj.c .polar solvents; m xtures
t her eof ; etéc}?e ﬁeﬁgﬁ%l%éw@%eﬁagri’%erc(?ﬁ&%ﬁd%oﬁjr&lﬁaﬁ 1% iR n pEpound
trimethyl anine, pyridine, dinethylaniline, N ethyldiisopropylan ne,

di met hyl am nopyri di ng, N nethyl norpholine, 1,5-diazabicyclo[4.3.0]nonene-5
(DBN), 1, 8-di azeRFi c/%ilﬁo[ 5.4.0] - Bﬁnd eney7 (DBU),

1, 4-di azabi cycl o 207 ] oetane-( é ot her 30 organic bases; sodium
carbonat e, pot asshgg\ carbonate, sodjym hydrogencarbonate, potassium

hydr ogencar bonat e d other carbonat'es; netal hydroxi des such as sodi um
hydroxi de, nebassi b AvAiOK dec and ealcbumwdr oxile RoLassl im hydr i de,
sodi um hydride, potassium sodium soéh um am de, netal afFkoxi'des such as
35 sodi um rEsdAseiPdechrfebpedindm Bthod derfambdtiner snbragdm sobuse's;in 44-

etc. A suit j : np ) el | east 1 nol,
and prefer aﬁgy%f%? %h(ge (rqrjoﬁ gggg %ggrfr%loat(}?llé}g( %%%’erggﬁ) 1(%%( Oéo?r%%%}ned (1k) . The
reaction i Saisgehbyiperdgniediatlaobrofite, dlfioutind50( cuhdrpnefendkliry at
about room fu t o about.5 100 and i.s usual ly conpl eted in about
0.5 to abou aq‘%%hgbr%.gdlrﬁr 8538 }éoerf pSFgg%Ié%Pfc&iogéﬁ%b djr(ﬁgE}EBFﬁhrI”a{“ The
conpouid ofN-ebrlpubaud@niftieeeanafdttrerr 8t ks @bz cdssuddGanipodnd; (2)¢) for

se as a starting material, can, be produce .. 10 for exa e, the
‘ HedpBs B S 8 P A0E e Wrobes e i S o

]; g:olr g\émeﬂt? e(Er}d(;l;lpE@B notf ausabdp aChey ainrabtier hy@fhnedit adisd,” GepRodng:idl3) ")
s halOgen?ﬁEgohgomfgqgﬂgf gBTB%%QQa %é'agg%8€%e§215é}ggnic acids, and
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-



15 (13) (2) wherein R2, A and X are as defined above. The hal ogenati on
reacti on of Conmpound (13) can be perforned 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 20 hal ogens; i odine chlori de;
sul furyl chloride; cupric brom de and oiper copper conpounds;

N- br onosucci ni m de, N-chl orosucci nimde and other N hal ogenated

succi ni mi dejsnduaie@i Exappt@&sorgf tusabld sesekyent sy, nelrvdenilc hlkeohaaeitane,

di chl oroeth chlgrggornl bon tetrachl oride and, ot her hal ogenat ed

hydrocarbon% VS E pﬁﬂ%ﬁp%ﬁ¥19158?ﬁe%%dﬁ%ﬁﬁéﬂo?%fF9géEFds car bon

disul fide;, @gmatoBesuitabbe-tamouat, drdakegenptd nd nFdembaticryusHal |y about 1
to about 10 nol, and preferably about 1 to about 5 nol per nol of

Conpound (13}1eTHiE F¥REE) off -iJs - UBTRATIAP iSe VR bRekE altoxbeAND E LB IRBout t he

boi |'i ng 90i BénQictt Be -8Rk Y eMopdRdadRefi8kabl Va AlpaiauL 030 e abaet 100G,
and is usually conpleted in agout mnutesS to  about 20 hours. <Process

16> In Pr ocré&llf@ra{cmecomfd@mmat@w egehbéde byl Folermbhogas)): diBeases
h naft ey.r.eferred 14
(herei Ffe X fIE 6 néPV&E g@mﬁﬂ%n(s g ):h'e?s gﬁlce %Oﬂ?rfpx%ng\@m?%? %&C?\IA RO\

presence of water under acidi ¢ conditions £6 produ
A X (14) (Qggﬂiﬁmherén$p$dErSA aadsed alve &s Hefhaiedrdbodeseafee hal ogenati on

reaction of pLamound (Hods performddn s suftabl esglyent in the

presence of ‘& A ogena “agen F&8§°of “Uisa dgenating agents

|ncludéibrcmwsﬁunccmb05|he@ﬁndmanhmﬁdapﬁeeembarpsynﬁoagensschxmmphEeﬁhéomuﬂe
chl orosucci ni m de and. ot her

sul furyl CQ%QHE e o 5}0 eSUCCI imde & h%

N- hal ogenat 8- §rdc FH dgg’ 8t'e! amﬁiéﬁb 852511 U FES§3F Vs i ncliitfe

hydr ous acaﬁfﬂit’ﬁdalrlthEOSlf)Gﬁ'ImbeSl@ﬁldtSahleemaﬁifﬁiﬁ) i rdlffides hytmaeehboiog aci d,

bromc acid hydr obrom ¢ .aci.d, sulfurlc acid .and ot her inorganic_ acjds,

and the gastrointestinal regilon (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. Among 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 syrup,

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



the like. A suitable ambunt of the hal ogenating agent is usually 15 about 1
to about 10 nol, and preferably about 1 to about 5 nol per nol of Conpound
(14). The reaction is usually perforned at 0OC to the boiling tenperature
of the solvent, and preferably at about 0 to about 100C, and is usually
conpleted in about 5 mnutes to about 20;-hours. 20 (I11) Medicinal effects
and uses The conpounds represented by Fornmula (1), optical isoners thereof
and salts tﬂﬂﬁﬁﬁdlfatédileirrﬂion)aﬁt@drj]uégﬁiﬁ eﬁlht\fﬁd)ryforr @tlg%@?idn%aaaiﬂéw gonmpound
of the present invention") exhjbit 25 specifjc inhibjtory activity against
PDE4, and CHGSOAVE G GHOBENOL (thE Fﬂﬁwmdeﬁpspwlr@é@ﬂlp%iﬁwes. 2he
conmpound ofadukeupr gaefsel B¥eRtidN orbagedioits specific inhibitory
activity agal nst PDE4, can be used as an _active ingredient of a

phar maceut i cal conpo¥PERoiEshes de externed PrevRtive. ofhe HEIREEDS| S2hgent

for various,dirs@asested(arB! £51 Qi qdi éfgyse&e%r%i&b,_ ALRYEAL | V& iYent,

therapeutic effects are exhibited based on the specific i nhibitory

activity agdilist 1PDRN,i sebadgesicicutcscan, chimdmeat (on et fonhar , The

i nfl ammat ory,.angd, al = 46- | respi ry.t t_di ses (e.qg.

br onchi al égthnaaa&%g%%ﬁggﬁégI%%Q?%&??%@égﬁﬁV%%%gfya f%%agggiggf vari ous

origins; dedititvsesthdtnaparcoroudndripnpt by ifsdatinvextdmiallapneparat iznd

allergic type e , i\asis.vulgaris, toxic and.allergic 5 contact

eczemas, a%%p?%qéé?%%ti??%&ﬂ%%oggc?% Hredt lﬁﬁ%ﬁ%ﬁ%ﬁ%Udﬁr f?ér&f?%é,

i nf | anirit orspréindtaht er giod uder imitres eshpotksegs esul & ef ddred toldesmous

dysfunctioq such, as of and cogni tion disorggr?, caused
Cret

due Lo Al snaveer & dredate. TPk mEORoE i CeiRde, SBESSPt Cont BAC PR S Lo
nental 10 cdysfiupcdarens (eqgestdmiticCadept esShly enRBYEhes) sdesililtiizephy esta and
o ety Syndrome) i Syetenhe. ofalocal ASLTL I oease el K8 ronn
gastroi nt eslsi BabDELTIN@AL] Cof.or @ PRByEHE] wLATE tRBLapH RaARLYe £ ithks) |
allergic and/or chronic diseases in the upper
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-
¢ 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 production inhibitor. The form,
route of administration, dosage amount and the like of a TNF-a
production inhibitor 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.



15 respiratory tract (pharyngeal cavity, nose) region and adjacent regions
(paranasal sinus, eye) caused by inproper inmunol ogical reactions (e.g.,
allergic rhinitis/sinusitis, chronic rhinitis/sinusitis and allergic
conjunctivitis); and other diseases. Anong these, for atopic dermatitis,

t he conpound of the 20 present inventiongexhibits particularly high
preventive or therapeutic effects, and therefore can be suitably applied to
prevent or treat this disease. Wien the conpound of the present invention
is enployed as a PDE 4 inhibitor or a _preventive or therapeutic agent for
25 di seases as nentioned above, the CSH%% can be used as an oral
preparation, an injeghkORpl Aflyig%t kARb1LS @RAM gL AN 1Y 1hh kSt rPFrERLAt i on.
When used as an oral preparation, the conpound can be fornulated into a
powder , taﬁ?@saentgﬂan%ﬂté@nrc%‘ém% No& éggﬁﬁﬂed 30 {imHs, ther eches, ofa thequi d
or |ikesfor{msenthenoral preparation nmay contain a pharmaceuti cal I y

accept abl e base and/or carrier, and pharnmaceutically acceptable additives,

such as bi rﬁﬁﬁ,mmm&t Bradudtilni ofintdy lhdmbenzoys-4-bubfer -
preservati foéggors etc., as required. 35 Wien used as an injection,
t he conpou can e -47- for rrul ated into an aqueous sol ution or suspension

obtai ned by dissol visSedion rsubpetedi(Ag26 he csoﬁ‘pmm\rl) iwasplaylséolmg:ieaahcsal i ne,

an aqueous, se_sol uti n or e lik n. used ext

preparation &{lhgl%cg?rpouslr# an” gfdgé“]T oPﬁu?Bl?ygd BeRegY a?? ﬁ

pr epar abi orf. 17otivoh) irn MmiMrentellawddk oyl ettﬁn.ngslf&peﬂslrﬁ);mut@rseaahdOuh’aatnrrent

or like for external preparation._may contain a carrier, a hase

and/ or O{QL% \?égr?rﬂ%ﬁmfte@ecéﬁv%ﬁﬁlonél I[?ym'ﬁ‘ée’d YRR BeRd nal e kAL PEns,

as requir ednlemaﬁpr% ofi rgabhe Behed teMpsriNolciderWat ®rhodid, Swaﬂ@r was
bi|izing conponents, enulsifiers, col orant s

surfactants, c%\gl g (dye
pi gnent s), ¥ 8, thiy SSBFYAPH VBT ULy | 8Bt LAt hPR KEHdT §thYén@‘F%§étﬁants
sequesteri n@sa@@mt@méwtmdéftme% dedadzen s, 18f&: Wwiienribe srpound of

t he present invention is enpl oyed

15 anhydrous 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 (yleld: 86%) of ethyl 2-benzoyl-4-bromo-4-

20 pentencate as a colorless oil.

NMRJppm {CDC13) ; 8.06-8.04 (2H, m), 7.63-7.60(1H, m), 7.52-7.49(2H,
m), 5.71(1H, &, J=1.8Hz), 5.46(1H, d, J=1.8Hz), 4.81-4.79(2H, m),
4.16(2H, g, 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-bromosuccinimide (0.95 g, 5.3 mmol) and a drop of
hydrobromic acid were added to a solution of ethyl 2-benzoyl-4-
bromo-4-pentencate (1.5 g, 4.82 mmol) in acetonitrile {16 ml) 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% agueous 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



as a PDE4 inhibitor or a preventive or therapeutic agent for the 15 above
di seases, the effective dosage anount and nunber of doses of the conpound
of the present invention vary depending on the type of the conmpound, the
age and wei ght of the subject to be given the conpound, the synptom the
pur pose of use and other factors, and €#fnot generally be defined. For
exanpl e, for an 20 adult per day, an anobunt corresponding 0.1 to 1000 ng of
the conpoutidhystouRespiiasestlfavent Ton calveps wdwidisgtiéied off appleired in a
singl e dos ' no ivi ded . es._ Anot her aspect .of t pr esent

i nvention ;e)rr%dggsbggs%eﬁehoég?g&rh% rrgeg gﬁg ttie pélﬁ%\%%?%gbti%rliéaadg% ases, the
met hod 25 compni shngndtograpbp Oflwsdn: nhshexdrg eahyef @atdteedairpuntthef t he

Fher compourts S EnES prestnt TTvEr SHeRat RS &20rodct fon CPRRFS tory
activity ansbtalin4Oppbdyuctyiiendt d8NI @r ¥thaCtd-Hehyoyarmlylms-4s useful as an
active ingredien%?in a TNF-a 30 production inhibitor or an IL-4 production

i nhi bi tor. SF& ﬂ?at?@ﬂﬁté S?l%ﬁﬂﬁ%ﬁ Sttation, dosage ampunt and the |ike
of a TNF-aNmaaggmm@@)l;nm@31@.r01qrzaénmi L-A g3r9d561 ,on )ohbbsw.aﬁeq@ﬁt' sing
t he conpound of the present invention are the sane as those o t he

above- nent i®ned - PBEW i ikl bi’Thr dtid TpPBuent 4 v BH t ier&pediize . $50agsnt .

-48- EXAVPLES Thesfohl owinguExanpl £513f,€ 4gi VoD, L] | ?@?%ﬁé‘f,e 1h& 1Ry eggnt
invention, and are not intended to Iim't the scope’of thée 5 invention.
Ref er erfe BEcdnpHer 11%yldtiet i oht oFH etthyP=2-Bénzoyl - 4- br ono- 4- pent enoat e
Sodi um hydride (0.26 g, 6.0 nmol) was added under ice <cooling to a
solution (10 m) of ethyl benzoylacetate (1.0 m, 10 5.77 mrol) in DWVF,
fol | oned byRefeirentadgEfanpls0s nPmduss ioandf t herhl2r3ndilyloropRepene (0.63 m
5. 77mol ) ing mxture was stirred at roomtenperature
for 1.5 hogﬁgFﬁ%g§%Fﬁ§g§tE§%%g%£to the reaction mxture, and extraction
with ethyl acetate 3,4-diethoxythiobenzamide {(30.0 g, 133 mmol) was

15 suspended in ethanol (300 ml), and 1,3-dichloroacetone (12.8 ml,
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 point: 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 solution (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



was performed three tines. The organic |ayer was dried over 15 anhydrous
sodiumsul fate, the solvent was distilled off under reduced pressure, and
the residue was purified by silica gel colum chromatography (el uent:

n- hexane/ et hyl acetate=4/1) . The solvent was distilled off under reduced
pressure, to thereby obtain 1.55 g (yi-edgk 86% of ethyl

2- benzoyl - 4- brono-4 20 pentenoate as a colorless oil. NVR8ppnm( CDC13);

8. 06- 8. 04( ZH;om)t,emﬁezﬁﬁuZ:eGO(:ﬁH saljvent. B2s didI(2Hed cmjf 151(:1%1( iteH;lucchd

J=1.8Hz), 5.46(1H d 81-4.7 2H

3.15- 3. 11( 2S5 ﬁ’é’(]éﬁjfi gﬁd“f a5 S ‘féj(eﬁetfeéjrnéﬂc%x el g} e&ﬂ?é’lr{‘zon of
et hyl 2- benzaytatb- bmﬁooﬂgam@n%@te@n@ﬁ evalShbaonDsuce isatirdeed G29% g, 5.3
mol ) and a drop of obromc acid were added to_a solution of ethyl

2- benzoyl - £2°H*dRB: £ éﬁﬂaﬂé@? PIYETous grdihp) W%Wa%et%?ﬁt%ll‘@nkles m )

and 30 wat efaq ﬁlﬁ‘cillécmdﬂi\/\@ﬂd&y 1HduEbl NGr s ur@O MA@ MRRY atldh8ué Q¥as3  hours
and 40 mnutes. The reaction mxture was diluted with diethyl ether, and a

5% aqueous REAIEERILAT cidiiFat 8o 5 FFUtIEnciveanatagaarhy o Seisakat 8tive m xt ure

into |ayers;cctheePhganifclayel Wage washed R%C&é”éﬁlﬁe@ sak unaled aqueous
sodi um hydr ogencar bonate 35 sol ution, washed with a saturated salt

sol ution, affugefedressre, 490 @Fﬂﬁﬁhyoebt@b“dlhlnﬁsgl fateld:THeSS oby edtt vvas
distilled off u r.e f
silica gel j::(;} Eﬁgrr%{h )!r@qn%ﬁggr aphy kiel Se@%égﬁexaia?g%\%a%}ggg{)gt%ﬁ The

sol ventlOwasvaitshiy| peichtaf B4ubdeT. Or“’educed pressure, to ther eby 5 obtai n 0. 91
g (yield: 58% of ethyl 2-benzoyl-5-brono-4- oxopentenoate as a col orl ess
oi I . NVR8ppn(CDC13); 8.03-8.01(2H, m, 7.63-7.59(1H, m), 7.51-7.48(2H, m,
4. 93( 1H, dd%eﬁk:@ndﬁzﬂxa?np&blz)‘: Pﬁodhﬁa(tﬁbln gf IH2-(Bz¥+dLetds(2tdhendl), - J=13. OHz,
21. 7THz) , tl}]B 15 %j j =7.5Hz 3.36(1H, dd, 10 J=6.4Hz, 18.1Hz),
1.16(3H, t, 327 F‘ﬁz YI-’\1 P&PBh%l%ﬁa e 3 Production of

4- chl or oret hyl - 2- (3, 3rodiet hoooy phieny!l 01 hicazoles Jdbdi ertbpxyidinhenzass de

. 1 I .
(30.0 95 %%mqggg)tgwg;solutlon (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
collected by filtration, 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



15 suspended in ethanol (300 m), and 1, 3-di chl oroacetone (12.8 nl, 135
nmol ) was added, followed by heating under reflux for 4 hours. After
cooling to roomtenperature, the solvent was distilled off wunder reduced
pressure, and the residue was subjected to extraction with ethyl acetate.
The organic | ayer was washed with 20 a sgf-urated aqueous sodi um

hydr ogencar bonate sol ution, and dried over anhydrous sodium sul fate. The
sol vent waswal stceltedlaf f andné@rmy eﬂu&edorwBMbeadanﬁb§ ReideasHetien i \was

purified by, si I | ca col chr ent: ethyl acetate
/ n- hexane=113)° %H%ﬁ)?ng\}é% ‘ﬁ%g?t F%&HEE?“WW €p¥adsure, and

the 25 resi }mﬁe‘daancﬂ@ﬁ nystiakl Fged frfdarfvsa@n@tdrbxdleacebai&inntié%@ﬁ@cdwed
solvent, to therﬁ % obtain 26.9 g (yield: 68% of 4-chloronethyl -
2-(3, 4- di et HEXFORERYT a7 &18Fe1bed Hif| Burer i efkiceRePreFip5ei AR ' 5-82. 3C

30 Ref esenceFxaepkgs 4 J¥edueli o é%ftr%c&?@rfl wq't%t @ewphﬁaﬂa)deh' agQl e-

4- car boxal dehyde N-net hyl nor phol i ne-N-oxide (1 g, 141 mmol) was added
to a sol ut |Wa@2901@ﬁ(9r ofes4ve e ohgth S@tl(@wd dﬁ@@@éﬁ(ﬁ@l@éwyl )t hi azol e

(1399 0. 47O chibdbalonbini] &y 38qf ol aed ey heatidg, Undel, ref I ux for

1.5 hours. After cool ing t -“Tdom tenperature,
distilled cfflfgtder Tﬁl@dﬂ@éﬁenmmsdnam}almdi phé mmldu@dwasdsmtqmted to

extraction t C t api r was_ washed
saturated s Qt th Fé/%lldol% %%%d r| ece? grgﬁlﬁ yd%%&scgjso urﬁhgt?{“%%?%r.apiq%
sol venfl05 V\iade@rlSt i ¢tled offetmtden- hexlasmaed/ﬁr} essmtree,soanelnft hes essduel s

purified by, L el . cal,um chromato hy (eluent: ethyl  acetate

/ n- hexane= 1/%1)L %‘fégréo FUrEst Pogs® Wit A e I SURUEr ¥aF eﬁﬁ%@ﬁtﬁf@s@ﬂ e,

t her eby obtfaiom &d. @t@yl)&o&kdtefﬁﬁ@ex@heZmlxed solvent, to thereby obtain
(3,4-dieth p th| ol rb adhd asayellowsolld 10

Mel ting po%‘t)é Hg l& 2 f’ér Eﬁé{ﬂ% 3pAgducti on of

3-[2-(3,4 d:iletthﬁxy@if@ﬂyﬂ)):hlhb@EEZ-(ﬁ—@rl‘}pk’bﬁﬂfrﬁﬁleOBlsCaa%ﬁerp@WU@ﬁ (55 ni,

1.07 npl) was added dropwi se under ice 15 cooling to a solution (1.2 1) of

di met hyP™ adiing ueiniat e8¢ 2098 g3 C

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

thiazcle-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 solution (1.0 1) of 3-[2-(3,4-diethoxyphenyl)thiazole-
d-yl]propionic acid (43.71 g, 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
chromategraphy {(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



1.06 nol) in diethyl ether. The resulting mxture was stirred at room
tenperature overnight, and the solvent was distilled off wunder reduced
pressure. Acetic acid (0.4 1) and concentrated hydrochloric acid (0.4 1)
were added to the residue, and the 20 resulting m xture was stirred at room
tenperature for 4.5 hours and further a42,80C for 3.5 hours. The sol vent
was distilled off under reduced pressure, and 3, 4-di et hoxyt hi obenzam de
(215.5 g, éblhilees)prxﬁmmethoxyethane (0.8 1) and water (0.4 1) were added
to the residue | owed by stirring at 80C for 1 hour. After 25 cooling to
roon1tenpeﬁ§¥§ﬁ€g PAE Y d&i-Br{at&H crystals were collected by filtration
washed with water, and dried at 60C to thereby obtain 305.15 g (yield:

83% of 3-[2- &? 4- dlethoxypheng ?thlazole 4-yl 1 propionic _acid as a |ight
brown powdeZP38 eFIGHGtaeInet EIT3314183 SCHeFbperRhermlafplezeie-4-

Product ison i —ﬁEt(Byﬁze@Tc{x%/Jsﬁénﬁl) iglhexyphenyl ) thi azol e-4-yl ] propi onate A
solution (2.3 of 3 di et hoxyphenyl )t hi azol e- 4-yl ] propi oni c

acid (254.5 g) in neth@ﬁbhOX¥§FEUWﬁ§en@@ac@bﬂédmlahUZBSWQﬁ ofag Hdglagll to
chloride was %‘i@l@%ﬁr@%ﬁe 5 r4—%9g9+8§)9}p?{é g ﬁ}tﬂ a AR fi' on, the
ed under

resulting mxture was at ours an cooled to room
tenperaturéﬁrbﬁhel@thdﬁn:3&@s5dmstﬂlﬂédmn$1 umdetham@heﬂdrppmssure and the

Paver une \eRpRRBLEES Conl e SHLIAGH] B ML nCh Lo ARl Qb0 TOS (LA

| ayer was mes a sat ueous so dro encar bonat'e

sol uti @A, ahd&4dmined) cwaa'taahyemmnﬁ;dmoﬂwuae &nﬂthateaméTﬁempekmentemasfter
dlstllled %&Hr%gger re%%gegegres ure, ﬁ}%he resj due was u& fleﬁgp
silica gel columidchr omatogFaghy (gpﬁe t‘“%th? A et &4 ﬁ heX 1/3).
The sol ventresas idh stiddued, eéilmmberbyr egducer iphegastii elidndrbhetkesd .due was
recrystalli roman eth acetate ny hexane m xed %glvent to thereby

obtain 21 SeGLf?ﬁtelwd"'s g§¥ﬁdocfverﬁelaﬁ‘ yamoys) segiym sulfate, ‘and t
. di et hoxyphe;a})lkr)ahhlmlcﬁs‘&iylé@rdﬂﬂ opake asditadhpbespovaler The LaJWRbibi Rgs
poi nt ; §8 -58. 3C
1 recrystalllzed from ethyl acetate/n-hexane, to thereby obtain 400
ng (yield: 94%) of (E)-3-[2-(3,4-diethoxyphenyl)thiazole-4-yl]-1-
{Z2-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 d,
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 vyellow prisms.



Ref erence Exanple 7 Production of 3-[2-(3,4-diethoxyphenyl)]-

t hi azol e-4-yl ] - N-net hoxy- N- net hyl propi onam de 1- hydroxybenzotri azol e
(22.91 g, 149.6 nmol), 1-(3 20 di net hyl am nopropyl) - 3-et hyl carbodi i m de
hydrochl ori de (WSC) (28.68 g, 149.6 mmol ), N, O di net hyl hydr oxyl am ne
hydrochl oride (13.93 g, 136 mmol ) and tgzethylamne (41.7 m, 299.2 mol)
were added to a solution (1.0 1) of 3-[2-(3, 4-di et hoxyphenyl)thi azol e-
4-yl ] propi ometiae go{dS: 71303,13136 nmol ) in dichl oromet hane, 25 foll owed by
stirring at roomtenperature for 4 hours. Water was added to separate the
reaction mxture into |l ayers, and the aqueous |ayer was further subjected
to extractitwaniliehs Eli:@dﬂhcﬂj’i@lﬁiebha(’@)-“?)ﬂ'ﬂg—@BQfﬁ-ﬂii@neltﬁbﬁfg?k\f@@lq'ﬁhggz@@M—
anhydrous sodi.um sul fate. The solvent was distilled off under reduced 30
pressure, ahd the-r gé@ﬁf@ﬁﬁé‘ﬁfiﬁ?ﬂﬂi%&%?%@l i ca gel colum chronat ography

(el uent:s ethyl acetate (/3011h@%ﬁé&rﬂﬂyﬁ%enﬁh%ﬁ%bwl@_u—é’!ax%o%%&éwcf‘ed (@5p under

reduced pressure, and the residue was Tecrystallized from an "ethyl

acet at e/ n- H&Sarle Shi RBl s Anfeft 4-dpcatpayepyzabt aiethgdedey (yiel d: 68% of
3-12-(3, 4 3grirehhoxyphanwhkhiag®lgs 41yk] - thaxy- Lipr opj.anam de
as -52- col orlﬁjessppfrsi sns. Mel ti(ng 6@"&: bl72. @3.‘“’%@&%%@? Ii’fr?gfdﬁfgti on of
(E) - 3-[ 2- ( 3{% diilét heny pHenyEuppAhaizgl eras- hdatdd uhde2- mef hoxfolred§ | Hprmpenone
2- met hoxyacgtiQph 0. o to, a salutiion (5 m)
of 2. (3 4 drethocun %Fé/l )ttj“r% Brydnd. ca%%sogxfaiic‘%ﬁ%%g 399" 259529 12 ol )

i n et hdfol mitessvom dmtparatresadud wblY agquedisd ot asdiom deidoxivde sol ution
(2.24 m then added _dropw se at_the sane tenperature.
After sti %%&gg?%ﬁrﬁ }tl\%ﬁﬁigpgt ucfiec(i!ﬁ‘e‘igrlf OTeﬁb es wal & S\X’éé’ e%d%%p to the
reacti on mcitaiiéleflobfOwedichy rextcar pireaswid h adicchher seethaneas The extract

was dried over anhydrou odi um sul fate nd the solvent was distilled off
under r educ%eé:rﬁngggngzeGﬁT%é’mr 8@%@%5%2“"&% afPi HRF o e Y1580

acet at e/ n- h@(a(ly_éelﬁ 0 4mﬁz%eblybf0Elmi3¥l (4003, frgdjﬁwteabslypﬁé%uqfhiazole—e;_
(E)_B_E%_(%ﬂﬁqu?g,gégggéggéx Ehéé?%%p%ﬁéé%o%é:gé a yellow powder.

Melting point: 163-164°C

Examples 4 to 34

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

Table 1 also shows the melting points of these compounds.



(2- met hoxyphenyl ) propenone as a yell ow powder. Melting point: 130-131C 20
Exanpl e 2 Production of (E)-3-[2-(3,4-diethoxyphenyl)thiazole-4-
yl]-1-(2-met hoxypheny) propenone Sodi um hydride (353.3 ng, 8.83 mmol) was
added to a solution (80 m) of diethyl [2-(2-nmethoxyphenyl)-2-

oxoet hyl ] phosphonate (2.30 g, 8.03 mmvlJ)s4-n THE at room 25 tenperature.
After stirring at the sane tenperature for 30 m nutes,

2- (3, 4- di et H®blgheéhyl ) t hi azol e- 4- car boxal dehyde (2.15 g, 7.75 mmol) was
added, and the resulting m xture was stirred at roomtenperature for 22
hours. The sol vent was dj std | eda of f under reduced pressure, and the
resi due was puri fRded, b 030 gel columm chromat ography (el uent:

n- hexane/ et hyl R ate=3/1t 2/1). The solvent was distilled off under
reduced pressure the rgpsi due was recrystallized from et hyl

acet at e/ n- hexan®, O thereby obtain 1.62 g (yield: 51% of (E)-3-[2-(3,4
di et hoxyphenyl)thi azole-4-yl]-1-(2-nethoxyphenyl)propenone_as__35 vyell ow
pri sms. - 53; | ting int: 130-131C Exanmpl e 3 Productlon @diting point
(E) - 3- 2- (374Mf° Hf’ho%e/phenyﬁ)thl ol e- 4% Rg (c)
yl]-1-(3, 4- d'aCGRQ%YQﬂ%nxkhﬂkQPQﬂone -0BH,0CH,8

2- (3, 4-di met hgxy n t hi azol e d-carp e- 45 1) and
3, 4-di acet oxygeng}il 3(:Irr%t ﬁ‘lyl ene- rfrl pheﬁ%(f %‘?fo?&%%cghegwoo Jagglging

were suspended i WHIHEH; (26 nl ), -@&hd t-He suspemsi on was heat ﬁ'}?@dmﬁromefdeux

for 20 hours. , Afder gooling, the sol ent was, distilled off r
10 pressure, and C{Hﬁe ?‘%sﬂdue was pur| ¥| ed by silica gel colmgq(é'leéa i SEHE
chr omat ogr aphy (&rtieitt™ ¢ chil or dtret haREYeH: THRSOSH vet was 3%i%éRi 1| ed of f
under reduced9pr gdburtels &d t heH esi dBeé was Hecryst@#|i zedsfriem et hyl
acet at e/ n- hextne;C:Hs0-CtHietHeby obtiain 380 ng (W el d: 44. 9% oba-134 -

Salt

(E)-3-[2-(3, 4ndi mat;h@yyphenyl ) t kioazol.ecd- 15.0cH, H 155 - 156

yl]-1-(3, 4- dlﬁpngnyhﬁnMI)propqpone RS a yek%OM/poerr M%éﬁ%@gmﬂmmﬂmm

163-164C Exangle% A -Q+ H -OCH -OCH -H 152 - 153 -

=] 3

14 -CpHs -CpHy -H -H -H -H -H 129 - 130 —
15 -CoH; -C,H; -OH -H -H -H -H 126 - 127  hydrobromide
16 -CpHs -CHg -H -H -H -OH -H 144.5 - 146 =
17 -CHs -CHs -H -H -COCHy,  -H -H 150 - 151 -
18 -CHs -C,Hs -H H CN -H -H 164 - 167 -
19  -CiHs -C,Hs -H -H OH -COH -H 195- 196 -
20 -CgHs -C;Hs -H -H OH -CO,CH;  -H 1613 - 162.8 -
21 -CHs; -CHs -H -H -Ci H -H 131-133 -
22 -CH; -CH; -H -C(CHy); -OH -C(CHy);  -H 228 - 230 -
23 .CH; -CHs -H -H CGOCH; -H -H 128 - 129 -
24 .CHs -CH; -H -H H -NO. -H 125 - 126 -
25  -CH; -CH; -H -H F -H H 116 - 121 -
26 -C)Hs -C;Hg -H H -GH, H -H 124-1255 -
27  -CHs -CHs -H -H H H -NO, 142 - 143 -
28 -CH; -C;Hs -H -H NHCOCH, -H H 199.5- 2015 -
29  -CpHs -CiHs -H -H cl cl H 138-139 -
30 -CHs -C.Hs -H -H -NH, -H -H 148 - 150 -
3 -CHs -CoHs -H -H -OCHs -H H 130 - 135 -
32 -CH; -C,Hs -H -H NO, H H 125 - 127 -
33  -CHs -CHs -H -H -H -H -CO,CH;  132-133 -
34 CjH; -C:Ms -H -H -CON{CHg); -H -H 110- 112 -




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 points of these conpounds. -54- [Table 1] S Re O Rd Ro IN Re
0O 1 RF ORb Rg Exanples Re Ro Rc Rd Re At Rg Melting point Salt 4 -C2H5
-02H5 - OCH2OCH3 -H -OCHZOCH3 -H -OH 140-85- 143 - 5 -C2H5 -CZH5 -H -H

- OCH2OCH3 - OCHZOCH3 -H 89.8-91.5 6 -CH3 -CH3 -H-OH -H -OH -H (164-168
degrade) hykrapehlesr BHetd 36CH3 -CH3 -H -OH -OH -H -H 162 - 165 hydrochl ori de

8CZH5C:2H5HH- 0 H191409CZ H -H
~OH 188 - 189 - %‘ﬁ&%%oaﬁe CHOD PYYEeSs f§4gz Eileqé‘ZH%heCZHs
-H -OCH3 - &bﬂo&«ﬁﬁbﬁce@cﬁﬁﬁis— of56xardﬂlesCZH5an@Z$'5 wade BlrodiNEy - @abibl 265 -

168 hydrochl qr.i d 3 - “H-H - “H 152 - 153 14 -CZHs
Lo ] ol R e e e DRI CT AT LiF O £D8Se 127

hydr obr 6mi deompkfndeZHs - CZH5 -H -H -H -OH -H 144.5 - 146 17 -CZH5 - CZH5 - H
-H-0C2CH3 -H -H 150-151 - 18 -CZH5 -C2H5 -H -H -CN -H - H 164-167 - 19
-c2H5 - c2nsltaRlen2l o - coPH - H 195-196 - 20 -C2H5 -C2H5 -H -H - OH - CO2CH3
-H 161.3 -162.8 - 21 -C2H5 -C2H5 -H -H -0 -H -H 131-133 - 22 -CH3 -CH3 -H

-C(CH3) 3 - OH - C(CH3 28-230 23 - C2H5 - C2H5 -H - H -000H3 -H - H 128 -
129 - 24 -CQ2H5 -2 - -H 125-126 - 25 -C2H5 -C2H5 -H -H -F -H

-H 116-121 - Re Jo!
" Rb
Rg o
ExamplesRa Rb  Rc Rd Re Rf Rg NMR & ppm{CDCly)
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, s),
5.19(2H . .
35 -C;H; -CiHs -OCH,OCH; -H -OCH,0CH; -H -OCH,0CH, (@, 5), 5.13(4H, <), 4.21(2H,

q, 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, 5), 8.67(1H, d, J=2.2
Hz), 8.28(1H, dd, J=2.4, 8.8 Hz),
8.00(1H, d, J=15.0 Hz), 7.79(1H,
d, J=15.0 Hz), 7.61(1H, d, J=2.4
3 -CH, -CHy -H -H -OH -CO,CH; -H Hz), 7.59(1H, dd, J=2.2, 8.2 Hz),
7.49(1H, 5), 7.13(1H, d, J=8.8
Hz), 6.97(1H,d, J=8.2 Hz),
4.03(3H, 5), 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

compounds.



26 -C2H5 -C2H5 -H -H -CH3 -H -H 124 - 125.5 - 27 -CH5 CH5 -H-HH -H -NQ®
142-143 - 28 -C2H5 -C2H5 -H -H -NHCOCH3 -H -H 199.5-201.5 - 29 -C2H5 - C2H5
-H-H-d -d -H138-139 - 30 -C2H5 -C2H5 -H -H -NHZ -H -H 148-150 - 31
-Q2H5 -C2H5 -H -H -0C2H5 -H -H 130.135 - 32 CH5 -C2H5 -H -H -NQ2 -H -H
125-127 - 33 -C2H5 -C2H5 -H -H -H -H -Co2€H3 132 - 133 - 34 -C2H5 -CZHS5 -H
-H-CON(CH3)2 -H -H 110-112 -55- Exanples 35 to 36 According to the
producti on pPraddesslof 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 t e corm.ounds [Table 2] S Ra VORc NO Re Rb Rf
Exanpl es Re Rbpgc Rd fNVR S ppm(CDCl 3) 7.58(1H, d, 2.0 Hz),
7.47(1H, dd,He Fo8 M 7.35-7.33(3H, m, 6.92(1 H J=8.4Hz),
6.57(2H, s), 021&% OCH20OCH3 -H - OCH20CH3 - H - OCH2OCH3 5. 19( 2H,
s), 5.13(4H, HS {4lo1(20, ™y, J=7.04z), 4.13(2H q, J=7.0Hz), 3.51(3H s),
3.41(6H, s), 1@1 3H, t, J=7.0Hz), 1.49(3H, J=7.0Hz). 11.28(1 H, s),
8 67(1 H, d, : , J=15.0
7. 79(1 ‘?ﬁgm‘ﬁ%fﬁa\lhﬁ otmz (1 H d JL2 4P%e - a3 JH - oH
chQgHB H Hz)s7 7.&R(Tcid |qid TFZoh B2 W) o 7 29( L h5) 7 I3(T H, d,

38 'CH3 -CH3 -H -H -O(CHz)gN(CQHg)a -H -H 178 - 183 tﬂhydi'OCthI'ide

39 -CH; -CH, -H -H -OH -GO;H -H 227.4-228 -

40 'C2H5 'CzH5 'OCHa "H -H 'OCH3 -H 79- 82 -
-

41 -CH; -CH; -H -H -H -H 165 - 166 -
S 135

42 -GsHs -C,Hs; -H -H N - -H -H dihydrochleride

2 e }_ \__/N O, {degraded? y

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 alsoc shows physicochemical characteristics of these

compounds.



s)

Hz), 6.97(1 Hd, J=8.2 Hz), 4.03(3H, s), 4.02(3H, s), 3.97(3H,

Exanpl es 37 to 42 10 According to the production process of Exanple 1, the
fol |l owi ng conpounds of Exanples 37 to 42 were produced (Table 3). Table 3
al so shows physi cochem cal characteristics of these conpounds. -56- [Table

Ro Rf ORg ExgsmplesRa Rb Rc Rd Re Rf Rg Melting

3] SRa Re N~ 1 O Re;
177 38 -CH3 -CH3 -H -H

point Salt 37 -CH3 -CH3 -H-H-OH -H -H 174 -
-Q(CH2) 2N( CPHB)12 4H -H 178 - 183 trihydrochloride 39 -CH3 -CH3 -H -H -COH
-CO2H -H 227.4 - 228, 40 -C2H5 -C2H5 -OCH3 -H -H -OCH3 -H 79 - 82 - 41 -CH3
-CH3 -H -H -0 -H H) 68 - 042 -C2H5 -C2H5 -H-Hy- N-CH3 -H -H (de
91 a35 ded) dilfy | 0 e “#kxanples 43 to 57 5 According to the _
production profess of Examptms 1, the follow ng conpounds of Exanples 43 to
57 were produced (Table 4). Table 4 al so shows physi cochem cal

char act eri st+es—ef—-these

[ Tabl e 4]

Rh N/ ORa 0 O-Rb

r-nrrpmmd': -B7-

MeLtting pont

Examples Ra Rb Rh c) Salt
43 -CH, -CH, -4-PYRIDYL 167-168 -
44 -CH; -CH; -3-PYRIDYL 168 - 169 -
45 -CH; -CH, -2-PYRIDYL 137 - 139 -
46 -CHy -CH; -2-FURYL 154 - 156 -
47 -CH; -CH, -2-THIENYL 157 - 158 -
48 -CH, -CH; -3-THIENYL 178 - 179 -
49 -CHs -C,Hs -2-PYRIDYL 92.2 - 93.8 -

Q
50 'CHS 'GHa \N OVCHS 175 = 177 -
0
I
51 -CH, CH, - N 152 - 153 -
CH,
52 -CH, -CHs /[N] 176 - 177 -
53 -CH,; -CH, \EN—J@ 197 - 199 -
H
l
54 -CHg -CH, /:S: “Cl 146 - 147 —
s
L ,>—< }‘OL
56 -CoHg -CoHs N CH,  116-117 -
O
CH,
N
L}
56 -CH; -CH, A N 147 - 149 dihydrochloride
CH,
N
NH
4 222 - 224
57 -CH; -C f _
3 Ha —N (degraded)




Exanmples Ra Rb Rh Metting pout Salt 43 -CH3 -CH3 -4-PYRIDYL 167 - 168 - 44
-CH3 -CH3 -3-PYRIDYL 168 - 169 - 45 -CH3 -CH3 -2-PYRIDYL 137 - 139 - 46
-CH3 -CH3 -2-FURYL 154 - 156 - 47 -CH3 -CH3 -2-THI ENYL 157 - 158 - 48 -CH3

-CH3 -3-THIENYL 178 - 179 - 49 -C2H5 -02H5 -2-PYRIDYL 92.2-93.8 - i 50 -CH3
-CH3 ~N | 10CH3 175 - 177 - O 51 -CH3 -ChK8-N 152 - 153 - CH3 52 -CH3 -CH3
176 - 177 - 53 -CH3 -CH3 | N1 i 197 - 199 - Hl 54 -CH3 -CH3 S A 146 -

147 - S 55 _Eﬁﬁﬁiﬁji_HBrhﬂWGﬂﬂdﬂ b Grdthyl- 2€H3- (N 66 -CH3 - CH3 AN 147 - 149

di hydr ochl ogj 224 rgded) - 58-
E;aﬁp[g 58 grgfhuégég HB% éhﬁﬁ%?ﬂe24[éiﬁ%§h QE%%"Et Oxypyrléiﬁé Yl?

di et hoxypheoydptdpianake- 4- yl met hyl ] - 3- ( 3- et hoxypyri di ne-2-yl ) - 3-

oxopr opi onat e Sodi um rid 23 6.0 mmol ) and a drop of 5 methanol
were added to a solut$6ﬁ' gYéﬁ<§ngHBt%94 %‘{E“Pé gand a drop of

di et hoxyphenytiarhilazeke- ék:ldéld] RBORI 1aka chl.( @ogml 3 o(% ﬁ@?ﬂlpl ad > -8t hyl

3- ethoxypyrldlrhoxyp%gggfﬁﬁhgggléZ?%ﬂ?%ropionate 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 room temperature, a saturated agueolus ammonium

16 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 solvent 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—
oxopropionate as a yellow oil.

20 HNMROppm (CDC13); 8.22(lH, dd, J=1.3Hz, 4.3Hz), 7.44(1H, 4,
J=2.1Hz), 7.4-7.2(3H, m), 6.92(1H, s), 6.85(1H, d, J=8.4Hz),
5.29(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 Z2-benzoyl-5~bromo-4-oxopentanoate
{0.90 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



di et hoxyet hane, followed by heating under reflux for 2 hours. After
cooling to roomtenperature, a saturated agqueous amoni um 10 chl ori de
solution was added to the reaction m xture, and the resulting m xture was
subj ected to extraction with ethyl acetate. The organic |ayer was washed
wWith a saturated salt solution, and dr+®@-over anhydrous magnesi um

sul fate. The solvent was distilled off under reduced pressure, and the
resi due vvast}}ﬁneibhfi etitdin 115 49 pi Calagal: 66%Un¢tf clitgrimtofi-a@hy-( el uent : et hyl

o eseure, Te TRy Ehy a2 ghs Ty ISR s ettt Eeat SIS 5

di et hoxypheyB/Jll)OtwhDaiol e-4-yl net hyl ] - 3- (3 et hoxypyri di ne-2-yl) - 3-

oxopr opi on as ell.ow oil. 20 HNVRS CDC13); 8.22(1H, dd, J=1.

4.3H), 7. fﬁf%f‘ﬁpmgc% lJi)Z B §78 o424, 2@@44{14-%8,—76?5@27(11@()3)7 %78?3(%M25d

J=8. 4Hz)5 r5) 29 kbl(14, dJ¥J7=24bm) 47 23-6419(6&'&;]“‘)3 230@5(3344}&)) , 8.6008.1(2H,

m, (9% g) ZSfo g Praoduction of %I

2- 2- (3 4 d?)eft oRGpheny) thitad Bl 200 rehiAy - :§‘Jox BlphéryPPr dpionat e

3, 4-di et hoxytgn-obenzam) dg (.63(a, 2,87amhilz)wes added tto 3-90bsij on (20

m ) of ethyl 2-benzoyl-5- br ono- 4 oxopentanoate (0 . rrrm{ in

et hanol, followed by heating under reflux 30 for 1 5 hours After cooling
to roomtermgar tukegothe ol vent was distilled off under reduced pressure,
and the resﬁ%Wct ed to extraction with ethyl acetate. The

organi ¢0 ayer was wasHeddq i oa that preduad iaqupoosesodifuRxhyeirogéncahbonat e
sol ution I dr, ium 35
sul fate. The égw\%g%?é%@él?‘gt %Fsﬂf%%’flggu%gggo %éédglgg %roeozls%%%ée (f le %g

t her eby obtTabdel5431gp (sficelsdphBsigoaheméchy| cirfa@e8ideics of these

di et hoxyph%&%ﬁg zol e-4- yI met hyl ] - 3- oxo- 3- phenyl propi onate as a vyellow
oi | . NMRbpp ? 8.06-8.05(2H, m, 7.58-7.55(IH, m, 7.47-7.44(2H, 5
m, 7.40(1H,d, J=2.OHz), 7.36(IH, dd, J=2.OHz, 8.4Hz), 6.90(IH, s),
6.86(1H d, J=8.4Hz), 5.06-5.03(1H, m, 4.17-4.07(6H n), 3.50-3.49(2H,
m, 1.47(6H, t, J=7.0+Hz), 1.15(3H, t, J=7.2Hz)



Exanples 60 to 66 10 According to the production process of Exanple 58, the
foll ow ng conpounds of Exanples 60 to 66 were produced (Table 5). Table 5
al so shows physi cochem cal characteristics of these conpounds. -60- [Table
5] s\ RO Rc' Nryu//--ORe - Refai ORb f/ Rg O O Exanples Re Rb
Re Rd Re At Rg R NVR 6 ppn(CDCl,) 7.744d-H, d, J=8.3Hz), 7.41(1 H, d,
J=2.0Hz), 7.35(1 H, dd, J=2.CHz, 8.3Hz), 6.98(IH dd, J=1.8Hz, 8.4Hz),
6.92(11, d,[®B®leCZHs -CZHs -H -H -C -H -0OCH3 -CH3 J=1.8Hz), 6.9-6.8(2H,
m, 4.95(1 H, dd, J=6.5Hz, 7.8Hz) 4.2-4.0(4H, m, 3.85(3H, s), 3.69(3H,
s), 3.6-3.3(2H m, 5-7.3(4H, m, 7.04(1 H, t, J=7.9Hz),
6.89(1 H, s), 6. 8501 ﬂ:li‘)‘ 5.09(1 H 61 -CH5 -C2H5 -H-H-H-d
-OCH3 -CH3 dd, J* 8 @Hz)@*ﬂbz 4.0(4H, m, 3. 84(3H s), 3.70(31, s),
3.5-3.4(2H, m Iy % °m 7.68(11, dd, J=1.BHz, 7.7Hz), 7.5-7.3(3H, 62
~CzHs -CZHS -H -H - He-%% OC2H5 - CzHs ), 7.0-6.8(41, m), 5.14(1H, t,

J=7.3H ,
7. 49(1H) d, J29ELAR  F043.Rp B9 dla RiyARs 7 0 B g(4H ). WRZQYPT(CPFUI J=7.1

Hz), 63 -CZHS -CzHs -H -H -H -H -N(CH3) 2 - C(CI—B)H’M(”QHTAJ =8; J 2 HdaeéHeia(zH
z Fd
dd, J=2.2Hz, 7.1Hz), 2.69(61, s), 1.5-1.4(61, n), 69(1?)75?‘3'314? prraipveiio
60 CoHy -CoHs -H -H -Gl -H -OCH;, -CH, J=1.8Hz), 6.9-8.8(2H, m), 4.95(1H, dd,
J=6.5Hz, 7.8Hz), 4.2-4.0(4H, m), 3.85(3H,
s), 3.69(3H, s}, 3.6-3.3(2H,m),
1.5-1.4(6H,m)
7.5-7.3(4H, m), 7.04(1H, t, J=7.9Hz},
6.89(1H, s}, 6.85(1H, d, J=8.4HzZ), 5.08{1H,
61 -CiHs CoHs -H -H -H -Gl -OCH;, “CHg dd, J=6.6Hz, 8.0Hz), 4.2-4.0(4H, m),
3.84(3H, 8), 3.70(3H, §), 3.5-3.4(2H,
m),1.5-1.4(6H, m)
7.68(1H, dd, J=1.8Hz, 7.7Hz)}, 7.5-7.3(3H,
m}, 7.0-6.8(4H, m}), 5.14{1H, t, J=7.3Hz},
4.2-4.0(8H, m), 3.6-3.3(2H, m}, 1.5-1.3(8H,
m}, 1.13(3H, t, J=7.1H2)
7.49(1H, d, J=1.8Hz), 7.43-7.2(3H, m),
7.0-6.8(4H, m), 5.28(1H, , J=7.1Hz),
63 CHs -CHs -H -H -H -H -N(CHg) -C{CH3); 4.2-4.1(4H, m), 3.36(2H, dd, J=2.2Hz,
7.1Hz), 2.69(6H, s}, 1.5-1.4(6H, m),
1.27(9H, s}
7.69(1H, dd, J=7.8Hz), 7.5-7.3{3H, m),
7.19(1H, d, J=B.4Hz), 7.1-7.0(1H, m),
64 CaHs -CoHs -H -H -H -H -OCHZOCH; -CHs; 6.8B(1H, s}, 6.85(1H, d, J=8.4Hz), 5.22(2H,
8), 5.1-5.0{1H, m), 4.2-4.0(4H, m}, 3.68(3H,
8), 3.6-3.3(5H, m), 1.5-1.4(6H, m)
7.80(1H, dd, J=1.8Hz, 7.8Hz), 7.4-7 2(5H,
m), 7.2-6.9(4H, m), 6.9-6.8(3H, m),
5.13(1H, dd, J=6.2Hz, 8.3Hz}, 4.2-4.0(4H,
m), 3.7-3.3(5H, m), 1.5-1.4(6H, m)
7.74{1H, dd, J=1.8Hz, 7.7Hz), 7.5-7.4{2H,
m), 7.36(1H, dd, J=2.1Hz, 8.3Hz),
66 CHy -C:Hs -H -H -H -H -OCH;, -CH,4 7.1-6,8(4H, m), 4.97(1H, t, J=7.2HZ),
4.2-4.0(4H, m), 3.85(3H, s), 3.69(3H, s),
3.6-3.3(2H, m), 1.5-1.4(6H, m}

62 CHs -CoHs -H -H -H -H -QOCH; -CaH;

€5 CoHs -CoHs; -H H -H -H -OCgH; -CH;

Examples 67 to 71

5 According to the production process of Example 58, the

following compounds of Examples 67 to 71 were produced (Table 6).
Table 6 also shows physicochemical characteristics of these

compounds.



7.69(11, dd, J=7.8Hz), 7.5.7.3(3H, m, 7.19(1H, d, J=8.4Hz), 7.1-7.0(1 H,
m, 64 -CH5 -C2H5 -H -H -H -H -OCH20CH3 - CH3 6.88(1H, s), 6.85(1H, d,
J=8.4Hz), 5.22(2H, 6), 5.1.5.0(1 H m, 4.2-4.0(4H, m, 3.68(31, s),
3.6-3.3(5H m 1.5-1.4(6H, n) 7.80(1H, dd, J=1.8Hz, 7.8Hz), 7.4-7.2(5H, 65
-CzHs -CZHS -H-HH-H-OCSH3 -CH3 m), 7¢2-6.9(4H, m), 6.9-6.8(3H m,
5.13(1H, dd, J=6.2Hz, 8.3Hz), 4.2-4.0(4H, m 3.7-3.3(5H, m 1 5-1 4(611 m
7.74(1H, dd[Tak=Ek 8z, 7. 7Hz) 7.5-7.4(2H, m, 7.36(11, dd, J=2.1 Hz,
8.3Hz), 66 -C2H5 - Csz -H-H-H-H-0OCH3 -CH3 7.1-6.8(41, m, 4.97(11, t,
J=7.2Hz), 4.2-4.0(4 @5 3H, s), 3.69(3H, s), 3.6-3.3(2H m,
1.5-1.4(6H, m HdExF& t 4 5 According to the production process of
Exanpl e 58, R ol owﬁmg «erppunds of Exanples 67 to 71 were produced
(Table 6) Tab alse0shows physi cochem cal characteristics of these
conpounds. -6 Erabide 6] S RdRc ' NORa Re R 0-Ro 1/ R f Rg0 O
Exanples Ra Rb_.Rc . Rd Re Rf Rg R MS(MHl) 67 -C2H5 -C2HS -H -H -H -H -CN

ﬁ|—|3|_|46%3:I 68 EGab5s ﬁa_ljﬁan R mil g RfO%H5 CH; 484 ﬁ@Mﬁ_i?sgz %HSCZES H
-C2H5 -H -H - Héﬁcé %5’4% E)'("anﬁl N72to 9’%’5Acc4(§Pd|ngtothe

producti on proc8&s ofHexdlhl e 581 HheH -OCHs -CHj, 484
69  CoHs -CHs -H -H -H -H -ClI -CH, 474
70 -CoHs -CHs -H -Ci -H -H -OCH; -CH, 504
71 “CoHs -CMs -H -H -H -H -CH, -CHy 454

Examples 72 to 75

5 According 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]
R
\
0.0 S
Rh | ; 0!
\!;QJN Q “Ra
G O—Rb
Examples Ra Rb Rh Rij MS(M+1)
72 -CyHs; -C.Hs -2-PYRIDYL -CH; 441
73 -CyHs -CoHs  -3-PYRIDYL -CHj; 441
0
74 -CpHs --CsHs l'l\l -CHs 443
CH,
~
75 -CMs -CoHs o | -CH, 455
HC™ N

10

Examples 76 to 82

According to the production process of Example 58, the



foll ow ng conpounds of Exanples 72 to 75 were produced (Table 7). Table 7
al so shows physi cochem cal characteristics of these conpounds. |[Table 7]

R 00 3 Rh NRa O -Rb Exanples Ra Rb Rh R MS(MF1) .... _......
S - 72 -C2H5 C2HB -2-PYRIDYL - CH3 441 73 - C2H5 - C2H5 - 3 PYRI DYL - CH3

441 74 -C2H --C2H5 / N\ - CH3 443 CH3 7§ -C2H5 -C2H5 -CH3 455 H 3C N 10
Exanples 76 to 82 According to the production process of Exanple 58, the
-62- fol | owfalg.cedngooogsowids ExAnfhamlé6 76 82 ssenerprmdunedd( Tabbke &)

Tabl e 8 al ho hysi.cochejm cal harac erlstl ¢s of thes oun

[Tabl e 8) Sloaﬁ’sl Borbe shoss PRY$CqG E&h G Ofat E@n%h R NWR
Sppm( CDCl , )co?npﬁ;@xha H d, J= 1. 6Hz), 7. 43(1 H, d, J=2. O—|Z) 7.4-7.3(2H, m,
6.89(1 H, %ﬁi 8%1 H d, J=8.4Hz), 76 -C2H5 -C2H5 -2-FURYL -CH, 6.52(1
H, dd, J=1. €3 4.81(1 H, t, J=7.4Hz), 4.2-4.0(4H, m, 3.71(3H, s),
3.48(2H, d, J=7. 4|—Fleg) 1.5-1.4(6H, m

00
RhMN@o\Ra
0 0—Ab
Examples Ra Rb Rh Ri NMR & ppm{CDCl,)
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=8.4Hz),
76  -CiH; -C;Hs -2-FURYL CHy  6.52(1H, dd, J=1.7Hz, 3.6H2), 4.81(1H, 1, J=7.4H2),
4,2-4.0(4H, m), 3.71(3H, s}, 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, s), 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, ), 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),
H_,,C'OI/E oy, B92TH, S) BS(IH, d, J-8.4ttz), 5.30(1H, o
SN T J=6.9Hz2, 7.8H2), 4.2-4.0(4H, m), 3.89(3H, 5),
3.65(3H, s), 3.6-3.4(2H, m), 1.5-1.4(6H, m)
8.21(1H, dd, J=1.7Hz, 4.0H2), 7.45(1H, d, J=1.9Hz),
HC_ O 7.4-7.2(3H, m), 6.92(1H, ), 6.85(1H, d, J=8.4Hz),
79 -CiHs -CoHs CHQ CHy  5.28(1H, 1, J=7.3H2), 4.6-4.5(1H, m}, 4.2.4.0(4H,
m), 3.65(3H, 5), 3.6-3.4(2H, m), 1.5-1.4(6H, m),
1.37(3H, 5), 1.35(3H, 5)
7.89(1H, d, J=8.1Hz), 7.5-7.3(4H, m), 7.19(1H, dd,

N
0 on o ¢ D . J=2.1Hz, 8.4Hz), 6.95(1H, 5), 6.74(1H, d, J=8.4H2),
“w2bls Theplls i
N *  5.58{1H, dd, J=6.0Hz, 8.9Hz), 4.2-3.9(7H, m},

77 -CHs -CHs -4-PYRIDYL -CH,

78 -CoHs -CaHg

H,G
3.71(3H, §),3.7-3.4{2H, m}, 1.6-1.3(6H, m)
9.27(1H, d, J=1.5H2), 8.73(1H, d, J=2.5Hz),
N 8.62(1H, dd, J=1.5Hz, 2.4Hz), 7.31(1H, d, J=2.1H2),
81 -CHs -CoHs /[ j -CHs  7.3-7.2(1H, m), 6.91(1H, 5), 6.81{1H, d, J=8.4H2),
N 5.38(1H, dd, J=6.8Hz, 8.9Hz), 4.2-4.0(4H, m},
3.67(3H, 5), 3.6-3.4(2H, m), 1.6-1.4(6H, m)
8.27(1H 4, J=8.5Hz), 8.2-8.1{2H, m), 7.9-7.6(3H,
P m), 7.87(1H, d, J=2.0Hz), 7.29(1H, dd, J=2.1Hz,
82 -CpHs -CHs m CH;  8.4Hz), 6.93(1H,s), 6.80(1H, d, J=8.3Hz), 5.60(1H,
N 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



8.8-8.7(2H, m), 7.9-7.8(2H, n), 7.32(IH d, 77 -CzHs - CzHs -4-PYRI DYL -CH3
J=1.9Hz), 7.3-7.2(1 ,rr), 6.90(1 H, s), 6.83(1 H d, J=8.3Hz), 5.05(1 H,
dd, J=6.6Hz, 8.0Hz), 4.2-4.0(4H, 1), 3.70(3H, s), 3.6-3.4(2H m,
1.5-1.4(6H m 8.23(1 H, dd, J=1.2Hz, 4.4Hz), 7.5-7.3(4H, m), 78 -CzHs
-CzHs H3C'0 / -CH3 6.92(1 H, s), 6.85(1_fk.d, J=8.4Hz), 5.30(1 H, dd, N
J=6.9Hz, 7.8Hz), 4.2-4.0(4H, n), 3.89(3H s), 3.65(3H s), 3.6-3.4(2H m,
1.5-1. 4( 6H, fa)1cBuid( d:orl‘rﬂpmdﬂi,s £ 1E{An] 4. @B{Zio 86 4155:@11":‘31:(@:1&103361 (9hR)e 9)H 3
CYO74-721(%I—1@ s), 6.85(1 H d, J=8.4 78 ot - GZH CH
-CH3 5. 28 & 31%03?1%‘*8 Ehﬁsw%{hfmcahch%ra?t&remws @, tBess(3H, s),

3. 6- 3. 4( 2H,cdfpouhdB: 1. 4(6H, m), 1.37(3H, s), 1.35(3H, s) 7.89(1 H, d,
J=8.1 Hz), 7.5-7.3(4H m, 7.19(1 H dd, N80 -CzbHs -Czhs -</ N1/ -CH3
J=2.1 Hz, olTAlAR 98.95(1 H, s), 6.74(1 H, d, J=8.4Hz), H3C 5.59(1H dd,
J=6.OHz, 8.9Hz), 4y2-3.9(7H. ), 3.71(3H s),3.7-3.4(2H, ), 1.5-1.3(6H,
m  9.27(1H, d, J= g%Hz), 8.73(1H, d, J=2.5Hz), N 8.62(1 H, dd, J=1.5Hz,
2.4Hz), 7.31(1 Hg, d)f IF2, ), 8l -Czhs -CzHs -CH, 13-7.2(1H, m, 6.91(1
H s), 6.81(1 H, drEz@ 4 “@. 38(1 H, dd, J=5.8Hz, 8.9Hz), 4.2-4.0(4H,

M, 3.67(3H_s). 2.6-3.4(2H—A, 1.5 1. 4(6H m 8.27(] Hd, J=8.5Hz),
8.2-8 1(2H i Be 7.10(3Mn ), 7 37(H GwrJioddblg) . 7 29(1A_dd J=2.1
5 60(1 H N dd, 156 3tz 6. k). 4. o4 0(4n LR AT Ly
560(1 H N J Hz :

1.5- (1 3(6H, m, 5 ampl es 8%%6 Accor di ng™t 8 W& J5Hgd @ﬂ(”bﬁ'ﬁp?ﬁ(b'é%ss of
Exanpl e 58, th8 -6 &' owi orrpound‘é s0f ‘E%’ﬁ?pflf’é(é"' 83446 6% Hletat OHoduced
(Table 9). Table 9 aI so shows physi cochemni cal36ePtapieicst3di2Hat 268306 t hese

conpounds. [Table 9] 1.5-1.4(6H, m)
8.3-8.2(1H, m), 7.5-7.3(9H, m), 6.91(1H, 5),
6.82(1H, d, JJ=8.4Hz), 5.32{1H, 1, J=7. 5. .
84 -CHs -CoHs ©\«0 7 CHs { z), 5.32( 7.4H2), 5.17(2H
o s), 4.2-4,0(4H, m), 3.65(3H, s), 3.6-3.4(2H, m),
N 1.5-1.4(6H, m)

9.02(1H, s), 8.51(1H, d, J=5,0Hz), 7.4-7.3(2H, m),
7.15(1H, d, J=6.0Hz), 6.91(1H, s), 6.85(1H, d,

%)

85  -CiHs -CiHs B -CHa
W 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),
ﬂ 7.14(1H, dd, J=1.7Hz, 4.2Hz), 6.9-6.8(3H, m),
86  -CoHs -CoHs N -C{CHz)s 6.11(1H, dd, J=2.5Hz, 4.2Hz), 4.64(1H, t, J=7.3Hz),
CH, 4.2.4.1{4H, m), 3.82(3H, 5), 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-4-yl]~
- (3~ethoxypyridine-2~yl)-l-propanone
Methyl 2-[2-(3,4-diethoxyphenyl)thiazole-4-ylmethyl] -3~
(3-ethoxypyridine-2-yl) -3-oxopropionate (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 cooling to room temperature, the reaction mixture
was added to an agueous 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 chromatography (eluent: ethyl



_ JI1 NORa O0O-Rb anples Ra Ro Rh R NMR appn( CDCl 3)

, M, 7.56(1 H, J=7 ), 7.41(1 H d, H3Ci J=2.0H),
6.91(1 H, H d, 83 -CH5 -C2H5 IN -CH3

. 5.35(1 H, dd, Hz) , 4.2-4.0(4H, rr), 3.66(3H, s),

2H, m. 256(3H s), 5-1.4(6k44m 8.3-8.2(1 H m, 7.5-7.3(9H,

H s), C6.82(1 H d, J=8.4Hz), 532(1H t, J=7.4Hz), 5.17(2H,

2 Hs m@:afte/ﬁ}l&@ne—@/a 4. ('I'Q'léHSOlTV)QHBW@E((3_H$tlsl)led3oﬁf31r¥t(62:|'| n) N

4( 6H, 8.5 d, , J=5.

O BB 28, RHIN S RO LT )

Hz) , 5tci-t5le®(e}ijrl ol:n‘l)a,ln44254g0(}43}é,1dm 74—"3) 7c£f(3|=| 2-8),4-3.6-3. 4(2H, m,

3H, s 7401Hdd J=2.1 Hz,
), ) la%“ﬁji?l?%rzleﬁ 6399%108%@4“%%@@1 s -c2r5 N
)3 6 ;ﬂr]c(pronQCbs boﬁo@t@ss%é@d@)es 4.64(1 H t, J=7.3Hz), CH3

.1(4H, m, 3.92(3H s), 3.41(2H d, J=7.4Hz), 1.5-1.4(6H m,

OH, s)M& tERANPPEG7 66r ddEBti%6n of

(3, 4-di et hoxyphenyl ) t hi azol e-4-yl ] -

- et hoxy yridi ne- 2- yI -1-pr opanone Met hyl

2- (3, 4- chitazoble- 4= lytret hydfetBoxyphenyl) thiazole-4-y1]-

(3 et hoxypyyi diperBodi)yr319%0Rs 0piona , 1.5 mmol) was 10 added to
a m xture of ((a%cetlc a%:l)yd Ej%S m%fjandbﬁy%‘zoqh oric acid (1.5 nm), followed
by heatlPng with stirfiragtiaylagmet doﬂ@@llf ol .86 rfvmir)s anAf Belfmooﬂnmguﬂ@ room
terrperatur ggU X d to_ an ous utl an f

sodi um car rtaltlagn% ) l%gomfaﬂln%l )G\M?5 e "reésu ij?ﬁ%ecm xture ! (%

subj ect ed W@JeﬂfréﬁEZTﬂﬁ Wrdhethoxyphenyl)thlazole—4 yl]-1-(3-

methoxypyridine-2-yl)-i-propane-1-ol (0.14 g, 0.34 mmol} in DMSO,
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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 pressure, 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
{yvield: 86%) of 3-[2-(3,4-diethoxyphenyl)thiazole-4-yl]-1- (3-
methoxypyridine-2-yl)-l-propanone as a colorless oil. The oil was
recrystallized from hydrous ethanol, to thereby obtain 3-[2-(3,4-

25 diethoxyphenyl)thiazole-4-yl]-1-{3-methoxypyridine-2-y1)-1-
propancne as yellow needles.

Melting point: 79.2-79.7°C

Example 89 Production of 3-[2~-(3,4-diethoxyphenyl)thiazole~4-y1]-
30  1-(2-methoxyphenyl)-l-propanone
(E})=-3-[2-(3, 4-diethoxyphenyl)thiazole-4-yl]-1-
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



15 ethyl acetate. The organic | ayer was washed wth a saturated salt
solution, and dried over anhydrous magnesium sul fate. The sol vent was
distilled off under reduced pressure, and the residue was purified by
silica gel colum chromatography (eluent: ethyl -64- acetate/n-hexane=3/4)
The solvent was distilled off under tggluced pressure, and the residue
was recrystallized fromethanol, to thereby obtain 475 g (yield: 74% of
3-[2-(3, 4- mdatammmypﬂnemd Yiresazod efat Vil helr€ .3- Bhdoxguytriioa miaxﬂmel )uai 5

propenone a ol arl e s nee oint._ 66.7-68.

Pr oduct i on %Jfl Y ( XFng\}%e#ﬁIt?tlﬁ?%z%ﬁfe URpdgE| L Padirced B ggssure'

1- ( 3- met hoxatpy rdhe Elesﬁjxy;l )ﬂaé puppaneney 301{¢d efehylkamime dHdohit ddraphy36
nmol ) and sul fur tr|OX|de ridine conpl (0.11 g, 0.68 nmol) were added
to a soluti g S a§e¥?t?é“7f‘ed‘iaé’?ﬁ52§/p‘ﬁéﬂ3/llgt hl%lsélﬁe%ﬂ “2%- ( 3-

met hOXygyr'cﬂidelZeM'&fﬂ “ploepansdhcdl phlsddrd, HB4nBMBilide VSO, and the
resulting mxture was stirred at roomtenperature for 1 15 hour. Water was

added to tWeeGeaER I braf rarediary leethact i oh thiirehy dpleidiyl 760hey was
car i ed out (jhnee hiapsc B120(5aNI s dAUSIon RS dried, aver agbydraus sodi um

sul fate. The solvent was disti uced pres and the
resi due wasteihgeivbhenty oy lppeppaaeia ast I@DﬂaOtb@@ pglllsm@a gel coI urm 20

chr omat ogr chl ororet hane/ net hanol =10/ 1). The sol vent was
distilled 2‘%1 1§‘§e$gr%tdu%§depr8%s re, to give 120 ng (yield: 86% of

3-[2-(304-di et hoxyphenyl )t hi azol e-4-yl ]-1-(3-

met hox pyr| ) anon o] orI i

recrys%/al I I‘Z‘@gﬁllé@'ﬁ% Pgd)rdgiﬁgee?hanofs[z (Sg Ji%ere XHP elﬁygef[hfafgx\%"élzé/l

di Ielt hOXyIOhgllﬁsﬂh)lhbgiﬁffﬂﬂfl4-ly‘b]feﬁzarﬁc3“r€ﬁ%h(;XYIOyfl d| ne 2- 3|él ) -1 -tpr opanone as

el | ow needl es. i,Nng_po ro i on

% [ 2- (3, 4- di et hoxyph&n g??‘t‘%’ﬁ%&o Z?E ) vy -th3gze! 2 ghg lBrB‘ﬁ%none
(B)-3-[2- (3aa45— @b@w@m&pharm,)tamcazlob@tflrwt]mam( {a m@mﬁﬂaﬁéy&!aﬁmeﬁpone
(1.62 95 (% %gnmi Vf#% dls 'XEQ éééé%, 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 mmel) 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-
diethoxyphenyl)thiazole-4-yl}-1-thiazole-2-yl-l-propanone as

30 colorless 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



m xed sol vent of ethyl acetate (40 m), nethanol (10 m) and DMVF (10 m),
and 400 ng of 10% pal | adi unf carbon was added to perform 35 catal ytic
reduction in a hydrogen atnbsphere at roomtenperature -65- and at nospheric
pressure for 4 hours. The reaction m xture was filtered, the solvent was
distilled off under reduced pressure, aggthe residue was purified by
silica gel colum chromatography (eluent: ethyl acetate/n-hexane=3/2 to
1/1) . The Hbl.vehiblms (5adsst shdwad phfyficmdeticedusied-Jtess vt Bes atdthbse
resi due was Orecr)éstal lized fromdiethyl ether, to thereby obtain 750 ny
(yield: 46957 61°"8%F2- (3, 4- di et hoxyphenyl )t hi azol e-4-yl]-1-(2-
met hoxyphenyia1t poppanone as col orless prisns. Melting point: 68.9-69.3C
10 Exanpl e 90 Production of 3-[2-(3,4-diethoxyphenyl)thiazol e-4-yl]-
1-t hiazol e-2-yl -1 - propgnone A 3‘%' ution (2 m) of thiazole (129 ng, 1.5
mmol) in THE s codf ed =40C, and n-butyllithium (a 2.44M hexane
solution) 15 ( N 1¥¢{mmol ) was added, and the resulting m xture was
stirred at - 30 m nutes. A solution (4 m) of 3-[2-(3,4-
di et hoxyphenyFlf I dzol e- 4- yHb] - N- met hoxy- N- net hyl propi onam de (500 ng, 1.4
mmol ) in THE Wasp@d¥led to the reaction mixture, followed by stirring at
-70C for 3 hours.—After heating.to room?20 tenperature, a saturated agueous
anmmoni um chl &ximgles Raol Uik onReas RadBed t o Rihe redgti on Melrareiet, f oddtowed by
extraction w —acetat-e—Fhe—organi-6-- w-th a. .
saturated sal t® sofdfi6es dhd drH el over -Hnhydr dis magh@di-dta&ul fate. The
solvent was d¢xst i-CHedCgff -HuinderH r @duced -pressune, andidshe 158 h@duenionds 25
purified by sidg cac,g,el_cgaol ym chy o_%gl_?)sgrqgg%qf(el_#ent: %J&y_l 42 pCetate

0

/ n- hexane=I/5), The solvent was distilled under reduced pressure, and
the resi due wa¥ rédfeysths | itzed t ofMCOCHANBFOCHs: ¢t her elly® v1384i n 350 ny

(yield: 66% o5 3-CHs (Q;H4--OCH, -H -H -OCH;  -H 97.8-98.5 -

di et hoxyphenyldet hi@mpl-e;4- ¥ | - 14 hijazol e-g-yl - | -ffppanqpg .gs; 30 cal orl ess

needles.  Melting poing:, 93 1-94, 4¢ H -OCgHs  118.2- 119 -
98 -CiHs -CiHs -OH  -H -H -H -H 113.7 - 114.9 -
99 -CHs -CiHs -OFy -H -H H H 917 -93 -
100 -CpHs -CHs -OC,Hs -H -H -H -H 84.3 - 86.1 -~
101 -CHs -CHs -F -H -H -H -H 82.5- 835 -
102 -CHs -CHs -CN  -H -H H -H 113.7 - 114.8 -
103 -CHs -C,Hs -Br -H -H -H -H 66.1-67.9 -
104 -CyHs -CHs -Cl -H -H -H -H 64.4 - 65.1 -
105 -CHs -CHs -H -H -H -H -CO,CH, 91.7-929 -
106 -C;Hs -CoHs -OCH; -H -CI -H -H 102.8 - 104.2 -
107 -CHs -CiHs -CH, -H -H -H -H 107.1 - 107.4 -
108 -C,Hs -CHs -OCH, -H -H -Ci -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.



Exanples 91 to 108 According to the production process of Exanple 87, the
35 foll owi ng conpounds of Exanples 91 to 108 were produced (Table -66- 10).
Tabl e 10 al so shows physi cochem cal characteristics of these conpounds.
[Table 10 SRa RdI Rc N\ O R 01 Rb Rf Rg O Exanples Re Rb Rc Rd Re Rf
Rg Melting point Salt ---- - (O 91 -@+5 -CH5 -H-H-H-H-H 113.3
-113.6 - 92 -C2H5 -C2H5 -H -H -OH -OH -H 153.2 -153.8 hydrochl oride 93
-CH3 -CH3 -Hatle- OCPHS5 -OC2H5 -H 141.3 -142.4 94 -CH3 -CH3 -H -H - OCOCH3
-OCOCH3 -H 128 - 128.5 - 95 -C2H5 -C2H5 -OCH3 -H -H -OCH3 -H 97.8-98.5 - 96
-C2H5 -C2H5 -H -H -H - H3 68.9-69.3 - 97 -C2H5 -02H5 -H -H -H -H - OC6H5
118.2-119 - 98 -GaHS -1 §-H-H-H-H113.7 - 114.9 - 99 -C2H5 -C2H5
-CF3 -H -H -H -gd B&" p100 -C2H5 -C2H5 -OC2H5 -H -H -H -H 84.3-86.1 -
101 -C2H5 - C2H5 -H HrsH 82.5-83.5 - 102 -C2H5 -C2H5 -CN -H -H -H -H
113.7 -114.8 - 803;-062H5 -C2H5 -Br -H -H -H -H 66.1-67.9 - 104 -CH5 - C2H>5
-0 -H-H-H-H 64 - 65 1 - 105 -CoH5 -&2H5 -H -H -H -H -CO2CH3 91.7-92.9 -
106 - C2H5 - GRkissRaOBII3 RH - C -Ad RHRLOR 8- 104. 2 - 107 muC2KBo&2H> -CH3 -H -H
-H-H 107.1 -107.4 - 108 -CZH5 -CZH - UCH3 'fb—?'.d(hHZr%)],7.1bF|-l,W='7£Hz').eﬁé.am
109 -GpHs-CoHs -OCH, Cl H -H H 4.2-4.0(4H, m), 3.87(3H, s), 3.46(2H, t, J=7.1Hz),
3.21(2H, t, J=7.1Hz), 1.5-1.4{6H, m)
7.49(1H, d, J=2.0Hz), 7.43-7.3(3H, m), 7.0-6.8(4H,
110 -CHs-CoHs -N{CHp)2» -H -H -H -H m), 4.2-4.1{aH, m), 3.48(2H, t, J=7.3Hz), 3.18(2H, 1,
J=7.3Hz), 2.73(6H, s), 1.5-1.4(6H, m)
7.88(1H, d, J=7.4Hz}, 7.6-7.3{4H, m), 7.3-7.2{1H,
m), 6.9-6.8(2H, m), 4.2-4.1(4H, m), 3.45(2H, 1,
J=7.3Hz), 3.20{2H, t, J=7.2Hz), 3.14{3H, ),
2.76(3H, 5), 1.5-1.4(6H, m)
10.08(1H, br}, 7.87(1H, d, J=7.1Hz), 7.7-7.3(5H, m),
6.92(1H, s), 8.88(1H, d, J=8.3Hz), 4.2-4.0(4H, m),
3.6-3.4(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, s),
13 -CoHs-CoHs -H -H -H -H -CgHs 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=B.4Hz), 5.22(2H, s), 5.1-5.0(1H, m), 4.2-4.0(4H,
m), 3.68(3H, 5), 3.6-3.3(5H, m), 1.5-1.4(6H, m)

11 .C;Hs-C;Hs -H ‘H -H -H -CON(CH,):

M2 -CHs-CHg -H -H -H -H -COH

114 -CoHs-C:Hs -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.



Exanpl es 109 to 114 According to the production process of Exanple 87, the
. follow 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~ ~ Rd Ro ~ ~}-Ca Rep / Rb Rf RO9 ExanplesRa Ro He Rd

Re Rf Rg NMR d ppm(CDCl,) 7.6-7.3(4H, miggZ.10(1 H, |, J=7.8Hz),
6.9-6.8(2H, m), 109 -CZHS-C2H5 -OCH3 -Cl -H -H -H 4.2.4.0(4H, m), 3.87(3H,
s), 3.46(2H[Tehld42]1Hz), 3.21(2H t, J 7.1 Hz), 1.5-1.4(6H, n) 7.49(1 H,
d, J=2.0Hz), 7.43-7. 3§3H n, 7.0.6.8(4 110 - C2H5- CzHs -N(CH3)2 -H -H -H
-Hm, 4241(qH @ t, J=7. 3Hz) 3.18(2H, t, J=7.3Hz),
2.73(6H, s), 115 AcAr81- 7.88 (1 H, d, J=7.4Hz). 7.6-7.3(4H ),
7.3-7.2(1 H,Re HSC%EIS H-H-H -H - CON(CHs) 2 r‘r) 6.9-6.8(2H, M,
. 2- 4. ({3.75(2H, (), J=7.3Hz), 320(2H t, J=7.2Hz), 3.14(3H, s),
2.76(3H, s), 1.%e1° 4(6H m) 10. 08(1H, br), 7.87(1H, d, J=7.1 Hz),
s), 6.89(1 H,

). WY A(IHRfrﬁ $91-3 oMM 2. 6-2. 2( 2H,
m), 1.5-1,4(6H Gt 7CHs 703( 1HH, r§. 6. SROMM: d¥ J=8. 4Hz328 6. 63(1H, s),
1

13 - C2H5- C2HB16- FiHH Gt ~06H, CBHS 44 2- 4. O(gbb, M)y 3. O- 2. 9o H, m)
2.8-2.7(2H, My du5-duAl6H 1 7@9(IH Wld, J=7.8Hz), 7,5-7.3(3H m,
7.19(1H, d, 11%402552'@%'45- %:Hs ch H - HJ84Hzi 7170(1H
m, 6.88(1 H, 4Hz) ; 22('2H s 5.0(1 H m,
4.2-4.0(4H, rlr}“’ “GH 8‘(2'35H”s) H3 6*3 3(5H°“w) 1H5-1. 4(6H% m

120 -CH; -C;Hs -H -H 396

121 -CoHs -CoHs -H -H -N(CH“ -H -H 425

122 -CyHs -CoHg -H -H -H -N(CHg), -H 425

123 -CHy -C,H; -H -H -H -Br -H 480

124 -C;H; -C,Hs -H -H -F -H -H 400

125 -C;Hs -C.Hs -H -H -OCHj, -CN -H 437

126 -C;Hs -C;Hs -H -H -CH; -OCH; -H 426

127 -C;Hs -CoHs -H -H -H -H -QCF; 466

128 -C;Hy -CiHs -H -H -H -C} -H 416

129 -CiHs -C.H; -H -H Cl -H -H 416

130 -GoHs -CoHs -H -H -QCH; -QOCH,4 -H 442

131 -CiHs -C.Hs -H -H -OCH;, -H H 412

132 -CoHs -C.Hs -H -H -H -CFy H 450

133 -CoHs -CoHg -H -H -H -Ci -Ci 450

134 -CoH; -CoHs; -H -H -H -H -SCH3 428

136 -CyHs -C,H; -H -H -0OC,Hy -H -H 454

136 -CoMs -C,Hs -H -H «H -F -M 400

137 -CsHs -CoH; -H Cl H -H Cl 450

138 -CoHs -C.Hs -H H H -QCH; -H 412

139 -C,Hy -C,H: -H -H -CsHs -H H 458

140 -CyHg -CoH; -H -H -H -0C;Hs H 426

141 -C;Hs -CoHs -H -H -0C;Hs -H -H 426

142 -CiHs -CoHs -H -H -OCH,CgHs -H H 438

143 -CiHs -CoHs -H -H -H -OCF; H 466

144 C;H; -C,Hs -H -H -CF, -H -H 450

145 -CHs -C.H; -H -H -Cy4Hs -H -H 438

146 -CHs -CiHs -H -H -H «H -OCH;CeHs 488

147 -C;Hs -C,Hs; -H -H -CH -H -H 398

Examples 148 to 152

According to the production process of Example 87, the

5 following compounds of Examples 148 to 152 were produced (Table



Exanpl es 115 to 147 5 According to the production process of Exanple 87,
the follow ng conpounds of Exanples 115 to 147 were produced (Table 12).
Tabl e 12 al so shows physi cochenmi cal characteristics of these conpounds.
-68- [Table 12] S~ Re Rd RO NO Re -jORb RfF RO9 Exanples Ra Rb Re Rd
Re Rf Rg M5(M+1l) 115 -C2H5 -C2H5 -Cl -KoLll -SO2NH2 -H 529 116 - CZHS
-CZHS -OCH3 -H -H -SO2NH2 -H 491 117 -C2H5 -CZHS -H -H -CN -H -H 407 118
-CQ2H5 - C2HAL3)H -TCHR: 1B alBeHIhoWs4dRy s k@ he@2bh] - dhSct bri ¢t idd oEHBhedd 396
120 -CZHS -C2H5 -H -H -CH3 -H -H 396 121 -C2H5 -C2H5 -H -H -N(CH3)2 -H -H
425 122 -EFBCUI%E -H -H -H -N(CH3) 2 -H 425 123 -C2H5 -C2H5 -H -H -H - Br
-H 460 124 Ta@G2E5131C2H5 -H -H -F -H -H 400 125 -CH5 -C2H5 -H -H -OCH3 - CN
-H 437 126 -C2H5 -2 -H-H-CH3 -OCH3 -H 426 127 -CH5 -C2H5 -H -H -H
-H - OCF3 466 &%8- B -H-H-O -H416 129 -C2H5 -Q2H5 -H -H
-Cl -H-H 416 FHB -H -H -OCH3 -OCH3 -H 442 131 -C2H5 - C2H5 - H
-C2H5 -H -H -H -CF3 -H 450 133 -C2H5 - C2H5

O-H -H 454

Examples Ra Rb Rc Rd Re Rf Rg MS({I+1)

N
148 -CoHs -CoHs -H -H “N\,; H -H 448

IN"'-.

149 -CiHs CoHs H H —N'3 .4 -H 449
=N

150 -CoHs -CoHs -H -H —N:::I H -H 448
151 -CHs -CoHs -H -H =N

Py 2 - - N\.’—"N -H -H 449
Famm

152 CpHs -CoHs H -H —N 0 -H -H 467
AW

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

1¢  compounds.



136 -C2H5 -C2H5 -H-H -H -F -H 400 137 -CH5 -C2H5 -H -Cl -H -H -C 450
138 -C2H5 -C2H5 -H -H -H -OCH3 -H 412 139 -C2H5 -C2H5 -H -H -C6H5 -H -H
458 140 -C2H5 -C2H5 -H -H -H -OC2H5 -H 426 141 -C2H5 -C2H5 -H -H - OC2H5
-H-H 426 142 -CH5 -CH5 -H -H -OCH2C6H5 -H -H 488 143 -C2H5 -C2H5 -H -H
-H-OCF3 -H 466 144 -C2H5 -C2H5 -H -H =3 -H -H 450 145 -C2H5 -C2H5 - H
-H-C4H9 -H -H 438 146 -CH5 -C2H5 -H -H -H -H - OCH2C5H5 488 147 -C2HS
-C2H5 -H -HTa®He- H4]1H 398 Exanples 148 to 152 According to the production
process of Exanple 87, the 5 follow ng conpounds of Exanples 148 to 152
were produced (Tabl eg-69--=13). Table 13 al so shows physicocheni cal
characteristics of lth ounds. [Table 13] 3 Ra Rd ~d Rc Re ~/ Rb
Rf Rg O Exarg] e RO-—Kd RgaRf Rg MS(Mrl) 148 -C2H5 -CZHS -H -H - NJ
-H -H 448 149 -CH5 -CZHS pHrpH -N N -H -H 449 150 -CZHS -CZHS -H -H -N N
-H-H 448 151Q-C2Hs - C2H5 -H -H -N:N-H-H 449 n 152 -C2H5 -C2H5 -H -H
-N 0 -H -H 46dmpies Rxampibes 893 t 0 15MedMGeahdid)g to the production process
of Bxample 87l MeC he e 2PYRIDYL  92.9-93 |

184 -C,Hg -CoMs -2-FURYL 110.8 - 112.5

185  -CyHs -C;H; -2-THIENYL 106.5-107.4

156 "CgHs 'CgHs '4'PYHIDYL 906'911

157  -CoHs -CyHs -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.



foll ow ng conpounds of Exanples 153 to 157 were produced (Table 14). Table
14 al so shows physi cochem cal characteristics of these 10 conpounds. -70-

[ Tabl e 14] Rh SNO ORb Exanples Ra Ro Rh Melting point(CQ ---- ---
_________________ -- 153 -C2H5 -C2H5 -2-PYRIDYL 92.9 - 93 154

-C2H5 - CZH5 2 FURYL 110.8 - 112.5 155-73(2H5 -C2H5 -2-THI ENYL 106.5 -
107.4 156 -C2H5 -C2H5 -4-PYRIDYL 90.6-91.1 157 -C2H5 -C2H5 - 3- PYRI DYL
107.5 - 108[TrblEexafpl es 158 to 167 5 According to the production process of
Exanpl e 87, the follow ng conpounds of Exanples 158 to 167 were produced
(Tabl e 15). TabI e 1 < shows physi cochem cal characteristics of these

conpounds. - SN ORb O Exanples Re Rb Rh Melting point S
158 -C2H5 - --<\ NIl 58/ 60.5 CH3 N 159 -C2H5 -C2H5 118.7 - 119.6
H3C HA 160 -Q2BE5.-C2H5 ./ N 109 1 - 110 5 N. 161 -C2H5 -C2H5 81.7-83.1 HO
Examples Ra Rb Rh M"'“’:g point
) °c)
s
. ) ~—4 |
158 -CopHs -CHs \N:LCHS 59.5 - 60.5
7N
169 'Csz 'Csz — 1187'119.6
H,C
H,C
160  -CaHs -CoHs 4 N\ 108.1 - 110.5
AR
161 -CiHs -CoHs = 81.7 - 83.1
HO
H,C
162  -CoHs -G,Hs 7N 87.0-87.6
=

163 -CHg -CyHs 92,1 -93.1

=
o
N
164 -CsHy; -CoHs _{!—5 117.9-118.2

i
165 -CoHs -CoHs )\I}l 80.3-81.9
CH,
<10
166 ‘CgH5 ‘Csz N 107.7-108.5
H,C
)
167 -C,Hs -C.Hs N 92.8-94.2
CH,
Example 168
5 According to the production process of Example 87, the

following compound of Example 168 was produced (Table 16). Table



HC 162 -C2H5 -C2H5 87.0-87.6 N 163 -C2H5 -C2H5 92.1-93.1 N 164 -C2H5
-C2H5 -T) 117.9 - 119.2 N 165 -CH5 -C2H5 --1-N 80.3 - 81.9 CH3 N 166
-C2H5 -C2H5 N 107.7-108.5 H 3 C 167 -C2H5 -C2H5 /N3 92.8-94.2 CH3

Exanpl e 168 5 According to the production process of Exanple 87, the
foll owi ng conpound of Exanple 168 was prmluced (Table 16). Table -72- 16

al so shows physi cochem cal characteristics of the conpound. [Table 16] S
RhN oRa OIRb aEganpheRphRbi ®RbciNNR cBp polDVBO<a6pt Bad tof 8h8le8n@2a(rdH, m),
8.00(1H, d, )z gg@, 7.8.7.7(1 H H3C O m, 7.53(111, d, J=2.1 Hz), 7.44(1
H dd, J=2.1 , -C2H5 -C2H5 CH 8.4Hz), 7.36(1 H, s), 7.03(1 H, d,
J=8.5Hz), hydrochl ori .9-4.7(1 H m, 4.1-4.0(4H, m, 3.50(2H, t,
J=7.2Hz), 3.11(2H, | ,)ﬂﬁti?F@ , 1.4-1.2(12H, m 5 Exanples 169 to 178
According to tHResp dﬁ%tionop&)cess of Exanple 87, the follow ng conpounds
of Exanples_169 $0 178 were produced (Table 17). Table 17 al so shows

(0]

physi cocheneaade ®har asteri stancs of these nGRMOHBHSS.qe) 73" Salt
8.31-8.29(1H, m), 8.00(1H, d, J=8.7Hz), 7.8-7.7(1H,
H,C. Oz m), 7.53(1H, d, J=2.1Hz), 7.44(1H, dd, J=2.1Hz,
168 -C,Hs -CiHs CH,IJ 8.4Hz), 7.36(1H, s), 7.03{1H, d, J=8.5Hz), hydrochloride

4.9-4.7(1H, m), 4.1-4.0(4H, m), 3.50(2H, 1, J=7.2Hz),
3.11(2H, 1, J=7.2Hz), 1.4-1.2(12H, m}

5 Examples 169 to 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.



[ Tabl e 17]

-C2H5 -C2HS5N-O H 451 H3C. O 170 -C2HS - C2H5

Rh,,,il1// "--'~gR O0-Rb Exanples Ra Rb Rh MS(M+1) /1 169

H 451 171 -C2HS -C :2H5 N~ N

H 422 H3 172 -CzHs -CzHs 0 386 N CH3 173 -C2H5 -C2Hs 397 H3C-O 174
-C2HS -C2H5 S 418 175 -CzHs -C2H5 0 O H3C 386 176 -C2HS - C2Hs

3 413 177
179 to 185
5

-C2H5 -C2Hs 60 432 //N

Q 1783-C2H5 - CzHs -

[Table 17}
S
e, 0
Rh N Ra
O-Rb
Q
ExamplesRa  Rb  Rh _ MS(M+1)
169  -C,Hs -C.Hs mo
H 451
H,C.
170 -CoHs -CoHs _4ft[ij
N
H 451
171 -CoHs -CoMs N_)/\’O
N
H
422
H,C
172 -C,Hs -CaHs ,h
o 386
N
/' S—ch,
173 'CgHs 'C2H5 —
397
HC-0
174  -CHs -CoHs _4%]
I3 418
—
1756 -CoHg -CuHs 4@
H,C 386

176 -CoHg -CoMs

e
- |
O'O
X

=]

177 -CpHs -CyHs

oF

o]
u

W

178 -CH; -CiHs

413

432

387

Examples 179 to 185

CH3 387

-<\D-"CH N
Exanpl es

According to the production process of Example 87, the

following compounds Examples 179 to 185 were produced (Table 18).

Table 18 also shows physicochemical characteristics of these



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] S
RhN Ra O0-Rb Exanples Ra Rb Rh M5(M+1l) 179 -C2H5 -C2Hs 438 S H3C O 180
-C2HS5 -C2Hs _6 418 ~ S S 181 -C2H5 -C2Hp- S 444 182 C2Hs C2Hs 432 183
-C21-15 C2Hs O> 426 O N 184 -C21-16 C2H5 434 185 C2H5 C2H5 433 N 5
Exanpl e 186:dpodudsi on of 3-[ 2- (3, 4-di et hoxyphenyl )t hi azol e- 4-

yl]-1-(2-ne phenyl ) - 1-propanol Sodi um borohydride (20 ng, 0.53 nmol)
was added tt)ﬂ;%)%mtfggd sol ution of

3-[2-(3,4-di et hoxyphe@yl )Lhi azol e-4-yl]-1-(2- met hoxyphenyl)-I-propanone
(458 ny, 1.11 nmol) fI m) and 10 nethanol (10 nl) at room
tenperature, ang-t Nnggrgi xture was stirred at the sane tenperature -
for 1 hour. aturated agq s anmmoni um chl ori de sol ution was added to
the reaction -Zh-..mxture, followed by extraction with ethyl acetate. The
organi ¢ | ayeaxarighs Rdr i egb ovesh anhydrous sodpgmispl fate. The sol vent was

179 "CQH5 “CgHs _'(/D 438
S
H,C-0
180 -C,Hs -CoHs _@ 418
3
181 -GoHs -CoHs S 444
182 -C,Hs -C,Hs OO 432
0
183 -CyHs -~C.Hg ) 426
o)
N\
184 -C,Hs -CHs UJ 434
N
e
185 -CoHs -CoHs o | 433
N

o> Example 186 Production of 3-[2-(3,4-diethoxyphenyl)thiazole-4-

yl]-1-{2-methoxyphenyl)-1l-propanol
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)-1-propanone (458 mg, 1.11 mmol) in THF (10 ml) and
10 methanol (10 ml) at room temperature, and the resulting mixture
was stirred at the same temperature for 1 hour. A saturated

aqueocus ammonium chloride solution was added to the reaction



distilled off under reduced pressure, and the residue was purified by
silica gel colum chromatography (eluent: ethyl 5 acetate /n-hexane=2/1).
The solvent was distilled off under reduced pressure, and the residue was
recrystallized froma diethyl ether/n- hexane m xed sol vent, to thereby
obtain 336 ng (yield: 73% of

3-[2-(3, 4-di et hoxyphenyl )t hi azol e- 4- yI] 1 (2 nmet hoxyphenyl ) - | - pr opanol as
a white powdierturt) Eelldwegl poi attratf.i2n79C Examglleaddaty.odued iyaal

-[2-(3, 4- ethox henyl )t hi azol e- 4-

120 (e sty BB e 567 SNt ansp iyt SERP or 148 SPLEBHGMAG to the
oductiOn<ﬂﬂﬁﬁﬂ$§d06fEXﬁﬁ@Eeré@ﬁbed3 1assure, and the residue was
(3, 4-di et hoxyphenyl )t hi azol e-4-yl]-1-(3- nethoxgpyrldlne 2-
r

opanol RHHydRECRY otid&andsl p‘?Qﬁ'dJ&IEIeGhrthqg’f@P Bi fetuerdt. 9%1}1}3]-1 5C

1-
Exanpl 6518%c%rt%%%u@ékaﬁ{e~§/ﬁ$ (3nd- Qbﬁ@@%@@e&’ée tﬂ'e%izekﬁ a0
yl]-1-(3-nmet hoxypyridine-2-yl)-1-propanol sol ut1on of

2- br onp- 3- EANERFPYFETRUHE (§n65t@? HFSISHGnMQﬂ)rQCMYEPEJLWﬂﬁdcéeb@dBt()-78C
and 5 23 maidinl9 OPRL)/Phefland b SBAULLON (Of (Ao PULYIdJLhLUTLS - hexane
was added dropw se e resul fing mxturée wWas st at th

t enper at ur elier.d4572%) mhotés; (Jnd-ddesbbryplemyllShidyolof- 43y 2-13(2-

di et hoxyph I al_de 1.34 g, 4.39 nmol) in THE
was added %%&ggﬁérﬁflﬁe é#ﬁ%rl?oglg %t th’lgysar?)e d&ﬁper ature for 30 mnutes,
t he teﬁﬁerakﬂmengfpehe;nWBtlFe9%as raised to -30C over a period of 30

m nutes. A saturated aqueous anmoni um 30 chl oride solution was added to the
reaction mxture, followed by extraction with ethyl acetate. The organic

| ayer was iashedewi$h Pradsat us@ted 3sabt (3pdtdic@noxapitkrdrli)ed i avere-anhydr ouz
sodi um sul f ent s distilled off under reduced pressure, an

t he reS|duéﬁaa% lng?ﬁ FYBY*S 'FFE@ gél io?{ﬁﬁ?q9ﬁr8h%¥%ﬁ99%&ﬁyl d85 (el uent:

ethyl acetate /n- hexaeeekdﬂag tEhensobvenictwes ghsdddd ed Elbnpief figynder
reduce preg % nd the residue was_purified b% preparative thi n- Iayer
ol

silica W%YBB?%WI’(J@IZGéﬁT‘i ylgtyi a%%‘%}éit?’éfplyﬁlﬁe&%rr?e‘ﬂd]! 2) .
The sol venu—mapghelldﬂr@@reémlm@@ was produced.

Melting point: 161.0-161.5°C

3
yl
pr
[ 2-
p
a

Example 188 Production of 3-[2-(3,4-diethoxyphenyl)thiazole-4-

20 yl]-1-(3-methoxypyridine-2-yl)-1-propanol
A solution of 2-bromo-3-methoxypyridine (1.65 g, 8.78

mmol) in THE 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 sclution (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 periocd of 30 minutes. A saturated aqueous 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 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

35 {eluent: ethyl acetate/n-hexane=1/1). The solvent was distilled



reduced pressure, to thereby obtain 470 ng (yield: 26% of 3-[2 5

(3, 4-di et hoxyphenyl )thi azol e-4-yl]-1-(3-nethoxypyridine-2-yl)-1- propanol

as a yellow oi|l. Exanples 189 to 208 According to the production process of
Exanpl e 186, the 10 follow ng conpounds of Exanples 189 to 208 were
produced (Table 19). Table 19 al so showssgphysi cochem cal characteristics

of these conpounds. -77- [Table 19] 3 Re VIHR N Re Ro RExanples Re Ro Ac
Rd Re Rf RgofMS(uMety r&@@C@@HEss@Q&-jSanld thie- tbsidueHwd84uriFaed@YS - C2HS - H

-H-CN -H 1 001—13 ocnals 44 192 -C2H5 - C2H5
“H-H -H - é%%%%aé?é% E%@Hﬁéé’% szﬁ% ?Pﬂa% ﬁom%%@wgiel@}% C2H5
-H -H - N( CH)1- Hacé*ta&%ﬁ’bMtéxarﬂ@ﬂ/Z@Zl'ﬁ'heC%bﬁveﬂr’c 1st- Hls’&\i(ﬂé%i) 2)ff|‘h14t267r 196
-C2H5 - C2H5 - g H-H -Br 46&1%@% -C2H5 - C2H5 H H5 428
198 -C2H5 - e prepsyye,gho Y pE§alEAR #lsle}rqi |216 E Oﬁ 3IH %402
200 - 215 - @,H&chldthbky&@r@ljgﬁaﬁl@% XZ@ll %tﬁ@@ﬁﬁzrﬂdm@ 2%@ 10043 -H
428 202 -C2H5 -C2H5 -H -H -H -H - OCF3 468 203 - C2H5 -C2

"OOH3 414 DOPANEIIBS -THeE LoW o« g -H H 418 205 -C2H5 csz -H-H - H H
-Cl 418 206 -C2H5 -C2H5 -H -O -H -H -OCH3 448 207 -C2H5 -C2H5 -H -H -H

-CF3 -H 452 208 -&Q2H5 -C2H5 -H -OCH3 -H -H -OCH3 444 Exanples 209 to 225
Examples 189 to 208

According to the production process of Example 186, the
10 following compounds of Examples 189 to 208 were produced (Table

19). Table 19 also shows physicochemical characteristics of these

compounds.



5 According to the production process of Exanple 186, the follow ng
conpounds of Exanples 209 to 225 were produced (Table 20). Table 20 al so
shows physi cochem cal characteristics of these conpounds. -78- [Table 20]
SRa Re O VOHR Rb RExanples Ra Rb Rc Rd Re At Rg MS(M+l) 209 -C2H5
-CH5 -H-H-H-A -d 452 210 -CQ2H5 -CP2H5 -H -H -H -H -SCH3 430 211
-CH5 -C2H5 -H-H-H-F -H 402 212 -C2H5 -C2H5 -H -d -H -H -d 452 213
-C2H5 - C2H5[TakleHI19H - OCH3 -H 414 214 -C2H5 -C2H5 -H -H -C6H5 -H - H 460
215 -C2H5 -C2H5 -H -H -H -OC2H5 -H 428 216 -C2H5 -C2H5 -H -H -H -H -F 402
217 -C2H5 -C2H5 -H - 3RaH 468 218 -C2H5 -C2H5 -H -H -CF3 -H -H 452
219 -C2H5 -CZHSF‘dl—hc- A "€F3 452 220 -C2H5 -C2H5 -H -H -C4AH9 -H - H 440
-H-HpCN 409 222 -C2H5 -C2H5 -H -H -OCH3 -OCH3 -H
18 -H -HRWOCH3 -H -H 414 224 -C2H5 -C2H5 -H -H - OC4H9 -H
-H 456 225 -6HS -@rH5 -H -H -OC2H5 -H -H 428 Exanples 226 to 237 5
According to the Broducti on process of Exanple 186, the follow ng

conpounds of EXAPRES ALO (@ &I/ € preguced g Tanl . Table 21 also
shows physi coci?segmﬁe-aI—-—f-haf—ae{—we{-J}--srﬁé-s—-e#%gt—hes-eﬁeenpgd&%ﬁ)-- -79- [Tabl e 21]

-C:Hs -C:Hs -H -H H H -H 384
190 -CoHs -C;Hg -H -H -CN -H -H 409
191 .CpHs -C;Hs -H -OCH; -H QOCH; -H 444
192 -CjHs -C,Hs -H -H -H -CH, -H 398
193 -CH; -CoHs -H -H -CH; -H -H 398
184 -C,Hy; -C;H; -H -H -N{CHy), -H -H 426{M+)
196 -C,Hs -CoHs -H -H -H -N(CH3), -H 427
196 -C;H; -C:Hs -H -H -H -H -Br 462
197 -CH; -CHs -H -H -H -H -OC,Hs 428
188 -C:Hs -C;H; -H -H -H -Br -H 462
198  -GHs -CHs -H -H -F -H -H 402
200 -C,Hs -CoHs -H -H -OCH; -CN -H 439
201 -C;H; -CoMs -H -H -CH, -OCH; -H 428
202 -CiMs -C;Hs -H -H -H -H -OCF; 468
203 -CyHg -CoHs -H -H -H -H -OCH,4 414
204 -CHs -C;Hs -H -H -Ci -H -H 418
205 -C;Hs -C;Hs -H -H -H -H -Cl 418
206 -C;H; -CoHs -H -Cl -H -H -OCH; 448
207 -CuHs -CoHs -H -H -H -CF, -H 452
208 -CjHs -GHs -H -OCH; -H -H -OCH;3 444

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 also shows physicochemical characteristics of these

compounds.



Rh SN O ORb SOH Exanples Ra Rb Rh MS5(M+l) - ------ 226 -C2H5 - C2H5
-2-FURYL 374 227 -C2H5 -C2H5 - 3-PYRIDYL 385 228 -C2H5 - C2H5 - 4- PYRI DYL
385 229 -C2Hs -C2H5 -2-THI ENYL 390 H3C 230 -C2Hs -C2Hs / \ 388 O 231
C2Hs -C2H5 \ i CH3 399 N H3 C 232 -CH5 -C2H5 / \ 404 S (~N 233 -C2H5
-C2Hs Y\ 386 CH3 234 -C2Hs -C2H5 \ O 416 N N 235 -C2H5 -C2H5 440 O CH3
236 -C2Hs -C2H5 / \ 420 S S 237 -C2H5 -C2Hs \ S 446 Exanple 238 5
Producti on ffak2<{30] 2- (3, 4-di et hoxyphenyl )t hi azol e-4-yl ] propyl }-

3- et hoxypyri di ne di hydrochl ori de -80- Hydrazine hydrate (0.18 m, 3.6
mol ) and potassium ye oe £f436 ng, 2.4 nmmol) were added to a sol ution
(5 ) of Y ke N ©

Re o)
Rb

RE Ry OH

Examples Ra Rb Rc Rd Re Rf Rg MS(M+1)
209 -CHs -CoHs -H -H - €l Ci 452
210 -CoHs -CsHs -H -H  -H H -SCH; 430
211 -CiHs -CiHy -H -H  -H F -H 402
212 -CjHs -CiHs -H -Gl -H -H -l 452
218 -CHs -CHs -H -H  -H -OCH, -H 414
214 -CHs -CoHs -H -H  -CeHs  -H H 460
215 -CHs -CiHs -H -H  -H -OCHs -H 428
216 -CHs CHs -H -H  -H H F 402
217 -CHs CoMs -H -H  -H -OCF, -H 468
218 -CHs CMs -H -H  -CF;  -H H 452
219 -CHs -CoHs -H -H  -H H -CF, 452
220 -CHs CHs -H -H  -CiHe -H -H 440
221 CHs -CoHs -H -H  -H H -CN 409
222 -CH; -CHs -H -H  -OCH; -OCH, -H 444
223 CHs CHs H -H  -OCH, -H -H 414
224 -CHg -CHs H -H  -OCH, -H H 456
225 -CHs -CHs -H -H  -OCHs -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.



3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4-yl]-1-(3-nmet hoxypyri di ne-2-
yl)-1-propanone (500 ng, 1.2 nmol) in diethylene glycol, and the 5
resulting m xture was heated to 150C and stirred for 1 hour. After cooling
to roomtenperature, water was added to the reaction m xture, followed by
extraction wwth ethyl acetate. The organd<€ |ayer was washed with a
saturated salt solution, and dried over anhydrous magnesi um sul fate. The
sol vent was[Tibdei PLed 10 of f under reduced pressure, and the residue was
purified by silica | colum chronmat ography (eluent: ethyl acetate/n-
hexane=3/4) . The s distilled off under reduced pressure, and

t he residue was Adi ve 4ppl of ethanol. A 1IN hydrogen chloride

et hanol solutidn (1.6 m) ppdded, the solvent was 15 distilled off under
reduced pressut _and the resjidue was _recrystallized froman ethanol /et hyl
acetate m xedexsales@at , A0  Rhereby obtain F8mrg) (yield: 73% of
2-{3-[2-(3, 4- thoxyphenyt i hiazote=4=yt{propylt} - 3- met hoxypyri di ne

di hydr ochl ori dgébgs%e)fﬁ?/\ﬁ??'g ;?:)% . 20 Melti n§7 oint: 169.4-171. 2C Exanpl e
239 Production?8t L Hi3--FHs( 3:RRIEE hoxyphenyl33s hi azol e- 4-

yl ] propi onyl } beszond, ) i.bgy, ZigwyRidv) cyani de @Fyri ty of 60 %9 (140 ny, 0.7
nmmol) 25 and gggtrac([;'i_ls(tri phenyl phosphi ne) pal I adi um (19 ng, 0.016 nmol)
were added to oGt oHeMe 1 ZHENE 1- (2- br omdPhenyl ) - 3-[ 2-( 3, 4-

di et hoxyphenyl )t hi azol e- 4-yI|.]ad§)r opane-1-one (150 ng, 0.33 mml) in DW, and
the mxture wagsstidped-w th ting in an arS%gn at nosphere at 100C for 2
hours. After cooling to fdo enper at ur e, ter and ethyl acetate was
added to the reaction mxture, the resulting mxture was filtered through
Celite, and the filtrate was separated into | ayers. The organic |ayer was
washed with a gaturat ed_salt ti%P and dried over anhydrous nmagnesium
sul fate. The sbl'veifeMnaSHi sTi a3t under 3¥%duced 35 pressure, and the
residue was purified by silica gel colum -81- chromatography (el uent:
ethyl acetate /n-hexane=3/4). The solvent was distilled off under reduced

pressure, and the residue oC
232 -CiHs -CoHs ﬂ 404
5

N
233 -C,Hs -CoH . _\5
25 215 =N 386

— CH,
234 -CoHs -CgHs \ [\l; Q 415
235 -CoHs -CoHs ‘({3\,@ 440
\£ 0-CH,
236 -CyMg -CoHs A\ 420
S

S
237 -C,Hs -CzH5 \Y l ; 448

Exanmple 238

5 Production of 2-{3-[2-(3,4~diethoxyphenyl)thiazole-4-yl]propyl}-
3-methoxypyridine dihydrochloride



recrystallized fromethanol, to thereby obtain 70 ng (yield: 53% of
2-{3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4 5 yl ] propi onyl } benzonitrile as
colorless needles. Melting point: 113.7-114.8C Exanpl e 240 Production of
met hyl 2-{3-[2-(3,4- diethoxyphenyl)thiazol e-4-yl]propionyl}benzoate 10
Sodi um hydr ogencarbonate (79 ng, 0.94 nmph) and nmethyl iodide (0.04 m,
0.56 mmol ) were added to a solution (4 m) of 2-

{3-[2-(3, 4-di et hoxyphinitayt he analretd- vd ] 1@ @i, o8yt heslzokad asetths (12600 ny,
0.47 mol ) Jin, DVE, f wed hy stirring at roo t enper at.ure overni ght.
Vit or vas AUGEELHC Rb6 et PoA TR UAEEE 18K S or BerS e DTk

acet at e was3per-f(qr, nedi etk @heanl Cehilaayes- pasg) washedmnidky@yeativnated salt
solution, and dried over anhydrous nagnesi um sul fate. The sol vent was

distilled off Un#&rPareeficedUpiesstre Mgy helirssivdare s oplr i F1edsy
siiica el rEQhuIRgChEANAIOGEAPRY: (K] YBNE 50! it BERLALPlED: hexpps] /3)- The

20 solvent was distilled off under uced pressure, ‘and the resi'due was
recrystal | i 2@ com ehablroomot eearabrebt @ ferl 90 smyddsd dlodthe929y of

met hyl  2-{ 3] 2+( 345 €l thi - 4-_ vyl ] pr.opi I at S
coIo?Iess{§§%§¥g§? %g%§$§%xgg?%$¥é%{ﬂ#?%@#ﬁ%ﬁu)5w%£gnpl@ﬂ%g%@%?%%hcﬁpgn of
2-{3-[ 2- ( 3,a-ginachdzrypherad pehhadotidhda gefpragmdosygl}-dplution, and

N-di met hyl b m - i i No -3=.eLh odi | m.de . ( )
(54 . 0. 30 R e A OB PP T ARG S Lo,
and a 530% agueonsedi nedinyddapiraessicd uttndnt . 025 dude, whs 29.mifok)l bwer e added
at roomtenper.ature.to sol utio 2 f.2-{3-12;
(3,201 et horsrengt) ¢ it o8P e so0Ti afhbn gty Bl Ehuti aFL 266 s, 0. 24
mol ) in DMexdhekBoned MhestoYvdmgwat diwtiSaes terpeidiruredudad prleurs,
Water was add to the reactigqn mxture, and 35 extractiion wth ethyl
acetate was® Gr heT- Y &'asr aéﬁ?%f("ie éf ‘?8'%1 UWasHRa8REd i m} by G995Pat ed
aqueous sodiHlmrhydr egenoar konat eon s@l. 6t idN, waatLIHeandt iR SRI1veat edasal t
soluti%g in,thLi order, an
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]lpropyl}-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-

vl]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-1l-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 room
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 sclvent was distilled off under reduced

35 pressure, and the residue was purified by silica gel column



dried over anhydrous sodium sul fate. The solvent was distilled off under
reduced pressure, and the residue was purified by 5 silica gel colum
chromat ography (eluent: ethyl acetate/ n- hexane=l/3). The sol vent was
distilled off under reduced pressure, to thereby obtain 65 ng (yield: 61%
of 2-{3-[2-(3,4- -81-

di et hoxyphenyl )t hi azol e- 4-yl ] propi onyl }-N, N-di met hyl benzam de as a

col orl ess othronb@ohkEappn(cChEDLS) ; S:188( litetdte)r?hdiim)e=3746: 7 1Bed4Eh1lvant
7.3-7.2(1H,. _m,. 6.9;6.8 4.2-4. 1(4H , 3.45(2H, t, J=7.3Hz),
3.20(2H,  t¥%3 é’?‘.sgﬁ%?d éf%zzlé‘a%fsﬁ‘?‘%f?%%éﬁs,u%n ail.§5’£lie. AESHAI%) "FEanpl e
242 ProductrenryefadliZed FréndeoBihaxy pbedys ddy azekend?0 My (yield: 53%)
yI]-1-(3,4-Qégge50f¥pgﬁp¥%%%rgganone Acetic anhydride (2 m, 20 mmol) was
added dropWi’seat ¥ obin TERFEPAXRRENS) Bhsdtekedn (4 nl) of 3-[2-(3, 4-

di met hoxy phemrbbhbagol Kerfrophik rdid 3sddi by e oxyplemyk ) propanone (320 ny,
0.78 mmol ) 1n pyridine at roomtenperature, followed by 20 stirring at the

sane tenperMglidags ppint hdds. 7vbihdhi6l (10 nl) was added to the reaction
m xture, stirring was carried out at room tenperature for 1 hour, and the
solvent was distilled off under reduced pressure. Subsequently, water was
added, and IEsampdet 266 Priddustéenydt asehal e2wek- [Ber(Bofinmed. The resi due was

purified b%ﬁ%ih%%gkﬁ§?ﬁﬁg€§§%?ﬂﬁﬁﬁgﬁgﬁgﬁﬁgé B%eggggggt: et hyl acetate)

The sol vent was ressuré, and the residue was
recrystldl | i zed from &edéthyhydmeeatetverlbeanadInhged .<dl wanl ) artd nehby by

obtain 195 ... (Vi ; % ~of -3-12-(3,4 .
dinethoxypﬁ£%¥1%tﬁégg%?@74pyﬁf-%&%§,X?E?d%%E%&&ﬁh@n??ﬁ%ﬁ%ﬁbﬁénﬁl)éﬁf§§
col orl ess niéedles3, Melitathgxpphatyl)128a128:-5C A arph o3 tRheducta®ny of
3-[2-(3, 4-diyret hoxyph I i az -4- -1-(3, 4- di et hoxyphenyl ) pr opanone
35 Et hyl io@emﬁo.ﬁsﬂwowo“ﬁm' 58%%‘6?%&’@1 SHTEH0 @r GOkt e (0.62 g,
4.5 mol ) venpecaddert atvaradght en@erat Uiss eldad 661 tHd eRab?ish JmiGfure,

-[ 2- 4- di h henyl ).t hi le-4-yl]-1- , 4- di hyd h I
?0_[ 58( ,5 1%@%??%?%6%&@ gt Oyle ace%al:e was( %erfogrm cl.r O% g c?rngyan)i%r opanone

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 ethancl, to thereby obtain 190 mg (yield:
92%) of methyl 2-{3-[2-(3,4-diethoxyphenyl)thiazole-4-
yllpropionyllbenzoate 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 mmol) 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



followed by stirring at 60C for 1 hour. After cooling to room5

tenperature, ethyl acetate was added to the reaction m xture, the

resulting mxture was filtered, and the solvent was distilled off under

reduced pressure. The residue was purified by silica gel colum

chromat ogr aphy (el uent: ethyl acetate/n-dpexane=l/2). The solvent was

distilled off under reduced pressure, and the residue 10 was recrystallized

from an et mAds aeshad editthexaatur beed agobyentsodin hhe@relyncabbanat290 ng
ield: 449 f . 3- [ 4- . . .

((j?/rret hoxypr{%nl MR 2% az%tréé:- A0¢1 #3215 2kedi 3 HoBPRHERGT ) Bt dPdRofEdYs 2R%hi te

powder . Meldsdikgl poeﬂtanﬁwj;f oaslél@lﬁﬂ,%ggﬂ;ﬁﬁz@ﬂft'lle{ls Shen® R4d didcatqu]gédég t0I

t he producti rocess, of Exanpl e the follow ng conpounds o anpl es

244 F 0 247 %&n élpl PHARBECTREP &S Uy) ahdghhe [rgirEe 29Ys murigaaddihd MS (Mr1)

244 13-F2- Gﬁd&cﬁl éDQ&MRﬂ@”MhiéﬁHﬁ§?@b§h? V&ﬂuen%34ethyl acetate/n~

1- napht hal ene- 1-yl -1 - propanol 245 3, 4- di et hoxyphenyl )t hi azol e-4-yl] -
434 1- napﬁﬁﬁépéné 3L y|Tﬁep$%b@ﬁ@|wa§4®fmllled off under reduced pressure,
3a02 B diethoxuppanhbnbganl e Auihl 6 A36 Jr ui 9ol {4)9-6-y! -1 - propanol
247 1- benz@hl 3] e rﬁéz ((é% 42?353) tAL)

di et hoxyph ;sertylphymylzti\ym}aqu@rdcpyéﬂerpEmﬁﬂI—E NAG1i gyl benganiclet e
production progess.of Fxanple 58, the 5 follow ng conpound was produced.
Met hyl 2-[2- (% 4-di et hoxyphenyl )t hi azol e- 4-yl net hyl ] - 2- ( 3-

et hoxyp9ri diMReppmyTHCIF) oﬁoﬁal(w,atda JNIY/R&Imsz( GDG13) 3 (83,22()1H7 . Bel7 . 2J3H, 4 Hz,

3 90(sH o1 5(%5% 7 3005 5B My S5 o i m%ﬂ%o(%“za"%ﬁ "

t, J=7.2Hz) .14(3H, s), 2.76(3H, s), 1.5-1.4(6H, m)

Example 242 Production of 3-[2-(3,4-dimethoxyphenyl)thiazole-4-

15 yl11-1-(3, 4-diacetoxyphenyl)propanone
Acetic anhydride (2 ml, 20 mmol)} was added dropwise at

room temperature to a solution {4 ml) of 3-{2-(3,4-
dimethoxyphenyl)thiazole-4-yl]-1-(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-
dimethoxyphenyl)thiazole-4~yl]-1~(3, 4-diacetoxyphenyl)propanone

30 as coleorless needles.

Melting point: 128-128.5°C

Example 243 Production of 3-{2-(3, 4-dimethoxyphenyl)thiazole-4-

yl]-1-(3, 4-diethoxyphenyl)propanone
35 Ethyl iodide (0.48 ml, 6.0 mmol) and potassium



Exanpl e 249 According to the production process of Exanple 87, the

foll ow ng conpound was produced. 15

3-[2-(3, 4-di et hoxyphenyl )t hi azol e-4-yl]-1-(3-ethoxypyridi ne-2-

yl)-1-but anone NVR8ppn( 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, -8k~ 3.89(3H, s), 3.20(2H, t,
J=7.3Hz), 2.91(2H, t, J=7.5Hz), 2.2-2.1(2H, m, 1.5-1.4(6H m 20 Exanple
250 Accor di pgrivanatee (fr 6dunt idoh probeseref afdadpite r80n tdperaurewtdigs

conmpound wa c . .

o TBo L5 4 SR EICRd b 19F 27Pa 34T imE Por eI BREFRIYE 428 ¢ anone

NI\/RSppm( CDC13)4- dﬁ,h'yﬁlﬁ:d:kyp}dihyllpﬁopgn&i'&) 0.%8489( 1H,5 eimodFZid HHF,

749 46(|_E M, 7,42(1H dd, J=2.1 8 4Hz), 7.06(1H s), 7.03- 7.00(1H,
. 6.98( 1HOH WﬁdsbﬂESlr%U@seHﬁOéF f9zgl Appyr. AHBRFCCLES: te) rogmig( 2H,

C], J=7. G'lz)terébe]r%(tﬁhe Jet A7 2B te a2 GHedSto thk 4863Hort mikthr&Zdhe
1.47(3H, t, J=7.0Hz) Test Exanple 1 Confirmatory test for phosphodl est erase

(PDE) 4 5 FeHibilts: pLacessivey ol Ry athe a88nplorinyd vent Exasmslies 111leqd st 7,
88, 99, 100undd0GechBly dafbhaul62 1he5:cdfue Wi olBridBTy 227; 290 jand 239

as test substances, the follow ng test was conducte uat e eir
phosphodi estehuge CPPBE?tQQﬁﬂWNbl @b#@ﬁ’f&ctelthviyacqtl}lt@ﬁ Massegrlépar atihen of

pl asmids Pl asnjeis %Qgtéiﬂlﬁ.&egeﬁff Lﬁ%rn%arjﬁ?{: sEEEI D HREEIDL fig! ored

in Osuka Anmerica Pharnaceutica esea ori es)
were t rlé?nsfmmqrwba%m ifehinaz gitihyl andtaﬂha@@]—mkhme adixetheoplasini ds

wer e then pll:g(f eﬁ':gb J.JI’152 Pd@&g}%TXI Pl %n] Oé\/kj; ?&(5 agen). (2) Mass

expressi on an purl |on 0 r'i can’ green nD ki dney-deri ved
Cos-7 cel | SdJ(nR@BOXQEBQI)YlImaSUbG‘tﬂ{W led ~i(A, &-OMEMowedh ety 10 @rbaanomng 200
uni ts/ m a white powder.

Melting point: 141,3-142.4°C
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) .



penicillin, 100 )imm streptonycin and 10% FBS. The plasm ds 20 prepared
in (1) were transfected into the cells, using Lipofect AM NETM 2000 Reagent
(hereinafter referred to as "LF2000", a product of Invitroge), according
to the attached protocol. For conparison, pcDNA3.1 was transfected as a
control vector. The COS-7 cells were i4®opul ated into 10 cm di aneter petri
di shes on 25 the day before transfection, so that the cells reached 90%
confl uence Fwblre2dhy of transfection. Twel ve ni crograns of the plasnids

diluted with 0.8, m[ of OPTT- VEMT (ddmgotbhgoen) (a i asm | lq@ Hqun

OO

Sol ution A) and 30 @_QQ *54 LO13 pReIWNY fl{hl zglé” 1] —IVEMT—<3 LF2000
sol ution; Sol thifbﬂn wp‘é@ﬁﬁh n%_gLQa ;ga di Sﬁ) and al 4éwed to stand

at room t enpefattt I;Opan ’\ and—Bwere—then—m-xed

t oget her and a&dfpwi [po gt% EE‘F‘O?‘E@%@M@%Q?BI‘% 4120 [ ni nytes. The
mxture was added|toPPRBURIHSNGEayLel TREOPMMALI ncubat i on was per f or ged

overni ght at B76G4 n 3ai 2af AospHetsosyrsonydothiTheletltide fedi ym:35 was
changed on the_f ol ||dwidngndaylinenéubht } mrapasodont i nued 86- overni ght, and
the cells were %p) lldctedzbyl tHelibabl o yig-3{iLecdddr e. Fir g 42ﬁ celll s were
washed once W t'h PBSieShgrephenvandh a1 -of-yInypspirogaddbA scl ut i ( Silgma)
was added per petri dish, spread over the dish and Ténpoved. The cells were
then 5 allowed to stand at 37C for 2 to 3 mnutes, separated fromthe

petri di shExatpsesphded in a nedium The suspension was placed in a

centrifuge tube, and f d 200, x and 4C for 5. m nut The
super nat ant was thenAggﬁ%@e@u%$ tﬁé Oguv(\:/écr 8" Furtivér Oi’;\/a%}ﬁaé[&?q\ﬁi Eﬁ PE? and
stored at -fB0CowinKHEwdouhtieras modM:é@ Hepes, 50 mM KC1, 10 mM EGTA, 1.92

1o m apotErlhe 4% G Uikt b g ATy AP 7 ant i pai

was added etthokjapyzc:ejﬂr@—ﬁhgl +mdbeadysits ed, and the resulting mxture
was placed_in_a gl ass hom)genl zer and_honogeni zed on ice. 15 The cell
suspensi on%@p@gﬁqcllf?’uge%l 2t (Moodsd: g7alnd 2 f br32) mi’natéss (dhd ™ he

super nat ants . gas. § (it her Qeatfﬂé(ugiedmm 400,00Q4x%, @) foy. ob(beurs), Thereafter,

t he super nat ant _was dIS ensed into ne
PE" N BB e PR 2 By MY -2 3020, 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)thiazcle-4-y1] -1~ (3~ethoxypyridine-2-
y1)-1-butanone
NMRppm (CDC13); 8.30-8.20(1H, m), 7.51(iH, 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(2H,
t, J=7.3Hz), 2.91(2H, t, J=7.5Hz), 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.
2-12-(3,4-diethoxyphenyl) thiazole-4-yl]-1-{2-methoxyphenyl) -
25 ethanone
NMROppm (CDC13) ; 7.79(1H, dd, 1.8, 7.7Hz), 7.49(1H, 4, 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,



tubes as a PDE4D enzyne solution, and stored in an ultra-low tenperature
freezer. The protein concentration of the PDE4D 20 enzyne sol ution was then
nmeasured. (3) Determ nation of dilution factor of PDE4D enzyne sol ution

The PDE4D enzyme solution prepared in (2) was diluted 10-, 25-, 50-, 100-,
200-, 400- and 800-fold with 20 MM Tris-#&1 (pH 7.4), and the PDE4D
activities of the diluted enzyne 25 solutions were neasured by the nethod
descri bed i 9 (4. 18d2Hdet.erdri/nBHthe bptdi(BHm di |I#7.6Hz1 act 412 (34, obtai n a
PDEAD enzy tion-J d ed c stituted 10 to 30% of the
t ot al cANPn?(44%S@l{}ga§Ur%rr£r9\tM2$ Lﬁ@g@pn%r blﬂ\qgr@)gcti vity 30 The necessary
anount of each test substance was wei ghed out and dissolved in 100% DIVBO

to a concenfration o The resultin utions were sto edl
freezer as +e: b3 e%{wtggyu ‘?%?n rBB#“BF%hCE Sitﬁﬁﬁﬁ?t@[ﬂp a t| vity
measur edentintikd tost osdt isaltyt i ons were mnel ted diluted 2-fold with 100%
DMSO to a 35 concentration of 5 and further diluted with 100%DIVISOto
-87- obtain test subéllséﬁget}é%l‘iWip(?HE‘dW th Ergrgladetr cGncént rédi oivs. 10fach

test substarmg sohbytism, was,added tay,a1242 s tube, sont aifni ngqa23d Lf 20
mM Tris-HCL (pH 7, 4% Twenté five nicroliters of the PDE4D enzynme sol ution
e

at the optitRfth dhPatieres fhet 6pllutieontasy yas Erduasehddegvahdete i ce

cooling, a e Jutyi d 2pM [ 3H cAMP
obt ai ned bggjég EP?gélh(s\ndlt%%%% LI'Eﬁjlﬁs ECQHMMO&JEI) ggg%t aﬂlﬂgﬁl ng 10 mM Myd 2,

was adfed. (WWhdappnaremvebieaneemlasmida in the reaction mixture was 2%

After stirring, the mXtHigs t'alﬁﬁgcgt&&e%t ng&%qﬁﬁlﬁuﬁggg}%% . After

conpl etion of the incubation, e tubes were g water
bath for 3 (HERgdes K@tQJ@dmlna@bSu%eAmleeacalRimrm'ﬁlweutuda@b viEice , clatyeldhnidn

o on e, B SR SRk b s FUEA, Lo 2 1 0
i ncubat i on,ar@l sart oflturoweXtE pl8smeds vesel uheonpprifiadedssi ng  a
.Et CH: "@9 (]E.nlo‘E‘re()e(TwrPEagfl%sd ?E&eﬂltp‘fé er SSI rring, the mxture
(2) Mass expression and purification of PDE4D
African green monkey kidney-derived CO0S~7 cells (RCB
0539} were subcultured in a DMEM medium containing 100 units/ml
penicillin, 100 um/ml streptomycin and 10% FBS. The plasmids
20  prepared in (1) were transfected into the cells, using
LipofectAMINETM 2000 Reagent (hereinafter referred to as “LF20007,
a product of Invitroge), according to the attached protocol. 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, so 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
plasmid solution; Solution A) and 30 pl of LF2000 diluted with
0.9 ml of OPTI-MEM I (a LF2000 solution; Sclution 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, incubation was continued



was allowed to stand at roomtenperature for at least 1 hour. Fifty
mcroliters of each of the supernatants in the tubes was placed in a well
of a Topcount plate, and the plate was dried 20 overni ght. The

radi oactivity (cpm of [3H was neasured using a Topcount. Specifying the
radi oactivity of [3H as X cpm the radgeactivity of the total [3H cAW
added in the reaction system as T cpm and the protein concentration of

t he reacti ovvannipgbte amas thengehls ddre PDEAE-taet ibyi tiei folleringact i on

m xture was_found 25 fromthe fol.low ng equation. PDE iyt 91. 67 X
X x 10-" x HO %%ri'xﬁlrsg]pn‘gbﬁ i fgYe “%S?’Sdo?ﬂc%mig ?ﬁ%d@a%a DE4D

i nhibitory aet ivinli s Tfypdshe-EPBA @]ﬂ&ﬁaﬂgﬁiwﬁﬁn}ubgh&ﬂ@@%ﬁnﬁ@%ﬁg t he
test substapces, fromwhich _cpmin the absence of the enzyne had been
subt r act od. Ovals SBFSES OV6 Ebe%ﬂ%*h@nghéeffl%‘f% of D¢ rfffiidiSt FBFE by'&he t est

subst anges yEIfe8XPE eSS a8 BICeBLages, of nGANtLY! -scHheheaht lon the 1 CS0
value (the concentration that inhibits the PDE4 activity by 50% of each

test subst A nAsSk ARAISYEEENIeBEN PaBREi s sEBASSHIRENEAST| ¥aS H’h@TTcésul ts
d trate - - eyl v, c ent
Sl o e o el Foumi 5 (e

PDE4 inhibitor subst ance | val ue
Conpound ofiE&Rpl e Thep sopgenat@mpoandilvin Beanpee. 78he. 02D wesrpound of

Crarmle 97 AL,0002 SOOIl EATP 52,0, 000, CoPping o1 Biarele P
Conpoud@ offiePeanpbe MOKD.,0088mM EsfidoundodfmExaiph e (168 .Q) 0087t aiCdmpolnd of
Exanpl e 16%®PIH@}64OQRgRSUBHS?TIﬁﬁﬁﬁgbgl%ggu%mg%?ge, 1 ng/ml apotinin, 1
pug/ml leupeptin, 1 ug/ml pepstatin A, and 1 pg/ml antipain was
added to the cells that had been stored, and the resulting
mixture was placed in a glass homogenizer and homogenized on ice.
15 The cell suspension was centrifuged at 100 x g and 4°C for 5
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 of 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-HCl
(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 cRMP.
(4) Measurement of PDE4D inhibitory activity
30 The necessary amount of each test substance was weighed
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 sclutions were melted, diluted 2-fold with 100% DMSO to a
35 concentration of 5 mM, and further diluted with 100% DMSO to



Compound of Exanple 167 0.0100 Conpound of Exanple 174 0.0100 Conpound of
Exanpl e 175 0.0330 Conpound of Exanple 187 0.0066 Conpound of Exanple 227
0. 0290 Conpound of Exanple 238 0.0072 Conpound of Exanple 239 0.0097 5
Test Exanple 2 Measurenent of TNF-aproduction inhibitory activity The
followng tests were perfornmed to eval uede- TNF-a production inhibitory
activity. (1) Separation of human peripheral bl ood nononuclear cells 10 A
peri pheral ditedd seasplabwasnobtsiinedohsomth Hdaktrhyled admlcentoaoiorwho had

~signed a witten_ Lnfornmed consent.. Thirty il Liliter f the bl ood sanpl e,
whi ch had béeaectrrll ﬁgﬁgr?lﬁkf”sgcg Fevvsa%elut&iogp‘é'ﬁ%e%d#grd &oaaLguzzf)@eﬁueﬁbe (Grei ner)
Eogt ;ii ni 39 Ciﬁlﬁﬁﬁ.?@lfl??%?) Imrrghoz:(_yw &e@gﬁmi oapfal.ul;j i orrw(iigg%aﬁade ]gihemlgal ,

td. under .t he 1lter a er, an cetrl,uge t X g or .
i 5. - SSCERRCPRE S drar L hEE VO, s eRbot Ay (P SRR B CBel |
fracti on wesceokl g6t &hireqai R0(IW LeNLELLNAR dHD8 cc 2R MRAGhEL L tad g& With a

RPM 1640 nedium _ After tr{pa.n bl ue staining, the viable count was
det er mi ned ¥n@ gEPELIEE Beletionoahdeh| somiaimiech 2ny REVFANB AT teddiednby ( 2)

[ ndust [ on of 1TMEoA. prosuot oM Eeo 6@AI (08 01y per955: B5) 1ok Nig-LPS i oh

had been dissolved in a RPM 1640 nediumto a concentTation of 5ny
sterilized agefl | (Thex féRahldiSHt epeecirat ifonednethe iacribr aul dnde182di | ut ed
with a RPM,,16 0 0.q/ T t. i ssolved in
DMSO to obtzefi'n%gfo ut isg%E%I 'h tgleg%%l}é%ir}fer té"%%oﬁgg@g%gfgi%n?é@%{ %ggf ifélal use
concentfat imdnutene Riftesl coarledfionaeh thef inkebgt beted thent@mns atsiren t est

substance SALULIONS . 1ol o AV, 1640, Poglm, 20 Lo o LPR. 0t on

(final concentration: feetal "bovi he Sséruny "an

t he peri pheraktibhoodhrotnamc veat cebledsuspens| candavesendi spense@gi/aleach

wel | of snake venom solution was added. After stirring, incubation was

carried out at 30°C for 10 minutes. After completion of

15 incubation, 0.4 ml of a Dowex 1 x B8 resin solution prepared using
a EtOH:H,O (1:1) mixture was added. After stirring, the mixture
was allowed to stand at room 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 radicactivity {(cpm) of [3H] was measured using a
Topcount. Specifying the radioactivity of {3H] as X cpm, the

3H]cAMP added in the reaction system

radicactivity of the total [
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 1o l I
= X X X 10" X

(pmol/mim/mg) 50 T 10 0.1 Y

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
expressed as percentages of control. Thereafter, the ICyy value
(the concentration that inhibits the PDE4 activity by 50%) of

each test substance was calculated.



a 48-well plate and incubated at 37C for 24 hours. (3) Measurenent of TNF-a

concentration After conpletion of the incubation, the culture 20

supernatant was collected fromeach well, and the TNF-a concentration in

t he supernatant was neasured by ELISA nmethod (Human TNF-a Eli-pair,

Di aclone). The TNF-a concentration causegg.by LPS stinulation in the

absence of test substances was set as 100% and the rates of inhibition by

the test substances VExde233exiprvessed asspeiLentiagas sof t&hemonrkrate and

the 1C50 value (the conceptration that inhibits TNF-a production by 50%

of each tes%ha%u%‘set St CEPEEP S GE PYappEdlp s(llrév\)%a‘t"ﬁee%c@%&?f”é.g%

resul ts denmbmsiiatey bd@ivittie conpounds represented by Formula (1) have

| FN-a 30 pr cti inhibitory activity. -90- [Table 24] Test Substance
Platyle S

| C50 val ue ound of Ex. 1 0.008 Conpound of Ex. 48 0.25 Conpound
of Ex. 51 0.8 Coprpound of TExt &bdtahde Conpound ofc B BE Qgéﬁ Compound
of Ex. 89 0.007 Conpound of Ex. 91 0.543 Conpagund of Ex. 1 0/183 Test
Exanpl e 3 Measur epemtpafndl bf4Epagducti on i nhi bitlory act.iogrgy Thé fol |l owi ng
tests were perforped to evaluate IL-4 5 productijon inhibitory acfivity. (1)
Separation of nMouse ¥R BENEeki¥WhEe 'Ebdonens of| si x- 4-01P8n-week- ol d nal e
BALB/c mce were|cagdape HRdeLangliResyanest hesi g, and  hgospl eens were
exci sed. The spleens were separated into pieces by forcing them|through a
10 nmesh using a g] @wqyest pé, Exampblieh88spl een cel|l s werte 09Gdpended in  RPM
1640 nedium The suspensi,on s fi.ltered through a Cel] rai nerf and
centrifuged at 100 %%gor&?]groi\(l)\g}izﬁmﬁ&eegé The cell O'O2§b
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 0.0016
Compound of Example 165 0.0150
Compound cof Example 167 G¢.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
Compound of Example 238 0.0072
Compound of Example 239 0.0097
5
Test Example 2 Measurement of TNF-aproduction inhibitory activity
The following tests were performed to evaluate TNF-¢
production inhibitory activity.
(1} Separation of human peripheral blood mononuclear 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 solution (Nakarai Chemical, Ltd.) under the

15 filter barrier, and centrifuged at 1000 x g for 15 minutes.



pell ets were suspended in a red blood cell solution (0.75% ammoni um
chloride, 17 mMtris-hydrochloric acid buffer) and 15 centri fuged.
Thereafter, a RPM 1640 nedi um was added to the cell pellets to resuspend
the cells. After centrifugation, the cells were washed tw ce, and the

vi abl e count was determ ned by trypan +HH%e staining and adjusted to 2 x
106 cells/mM with RPM 1640 nedium 20 (2) Induction of IL-4 production
ConA, whi cihifadnbesnediiatsolewelr igprarespbhding ttur e mewdrutdlear(eeRPM 1640
medi um cont.aini.n % f et i.ne _seru tQ. a.concentratign of 5, ng/m,
Sterilized ByriPE PO [ Ehgeabay e S ehu) P Ra £ P dd T T ut ed
with a cel Itvwhglet with 25 RPEITUl 40 realitb. g/after Theydas blawbst anciery, wehe

di ssol ved in @) iluted with a cell culture solutiaqngto concentration
of 10 -91- ‘{liarggg ’Eﬂ‘é&f Wi g%%%r%}?éieﬁf“ﬁa? BiRte Foy2 it ol PEERY/ T Wakkh of
t he graded RroMcentd atddinmt est substance solutions, 150 | of cell culture
solution, 50 | _of ConA solution (final concentration: 5 |/m) and 20 | of
nmouse spl eelf)céPfustispersdi BRFwerrafiushénged 5 to each wel | of a 48-wel |

plate and incubated at 34G f@erd8yPOUIS: . Bs( 3he MBASHIEREN,H O IHa? been
concentration After conpletion of the incubation, the culture supernatant

was col | ectB@sPLBae et i REWE | 1 &4 medaun| ty a coneentFattiasn oéf Smaénl,
super nat ants£\was 1 MEaS$ uf Qi@¥r$@ﬁxﬁ%h§As€§£Q?gjﬁg EPOUSE | bind FLfvdd tngBD

Phar m ngen) .. The IL-4 concentration caused by ConA stimulation in the
absencélof didstedubtlanc 88Mhaktdkaetedasm100%0 ubhént at 8seofesnhidbistteonedy t he

t est subst S e cen 0 he | C50
val ue of 2%%% 'Ej g%&svfglg? gn@g@m%sgg)?%gﬁa%%gﬁgggtgh‘réﬁ%es%[ %éﬁgé?%%%%ok

concent r at iadn SPhbhimentihei £8nal -ubeprodoenivation. 50%e mEoraldtesd af Erxanple 1
QmLrent o, SREMoldhe Rempound of Lhe BresnLel IMEILLCD ves,  speroed.
by heati ngRaend @40 ng:d3ug, 0$0 pdr afff Les Soutdbnwhiig: berswarxtanti&l g of
white Egtr%b9%yr}Eﬁp?dpgglEg%afﬂggv?ggnserum, 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-o concentration
After completion of the incubation, the culture
20 supernatant was collected from each well, and the TNF-a
concentration in the supernatant was measured by ELISA method
(Human TNF-o Eli-pair, Diaclone). The TNF-a concentration caused
by LPS stimulation in the absence of test substances was set as
100%, 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-o

30 production inhibitory activity.



it had cooled to about 60C, the above dispersion was added. After m xing,
the m xture was cooled to obtain an ointnent. 25 Formul ati on Exanple 2
Cream One gram of the conmpound of the present invention was dispersed in
an aqueous solution containing 10 g of purified water and 1 g of

pol yoxyet hyl ene hydrogenated castor oil-%0, to obtain a dispersion. An
enul si on base, conprising 25 g of white 30 petrolatum 20 g of stearyl

al cohol , 12[Tgbdt pébpyl ene glycol, 3 g of pol yoxyethyl ene hydrogenat ed

castor oil 60 I f gi ceryt—monostearate, 0.-1—g of et hyl
paraoxybenzoaE%i_8%@fﬁ_ﬂ§§anp¥L__paE§ﬁx&Eéﬁid#ﬂé_and_25+8 g of purified
wat er, was Gumgpanédoiit:h 1lheati ng. Thegopd@i ned enul si on base was cool ed,
and when it ed ,t,o 60C, the above dispersion was added. After

m Xi ng, thékggnggiﬁfS%% &gs cool ed togdﬁiain a cream [Industrial

Appl i cabi | i9opoThe eorfjsoudd of the pregemt invention exhibits specific 5
inhibitorycﬁgbb LY, in PDE4, and th is useful as an active

i ngredi ent of aﬁ%%é%@%%%ig?tor. Furthe?;ffhe conmpound of the present

i nventi on, BFLEHNA R ifs Specific inhibitdry activity against PDE4, is
useful as aompbaM@ndi ie;.ogot herapeuticpagent for atopic dernmatitis and
various 1Q, ot her ,di se -93- CLA 1. A conpound represented by

For mul a (1)Pm§ﬁu8%t?€jﬁhi§8ner thereof - of3a salt thereof: /j-RlL (1) R2 s
\ A N wher eiClonRbund a&f dix.C158 al koxyphepyiggroup; R2 is any one of the
following groups (a) to (t): (a) a phenyl group inm which the phenyl ring
may be substituted 10 with one or nore nenbers selected fromthe group
consi st i ng Tefst( Bxdjpley dr Axysgraups, ofail}4 halcageniat orhibigdody activity
unsubstituted or

The following tests were performed to evaluate IL-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 IL-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 pg/ml. The test substances were dissolved in DMSO,

diluted with a cell culture solution to a concentration of 10



hal ogen-substituted Cl1_6 al kyl groups, (a-4) unsubstituted or

hal ogen-substituted C1_6 al koxy groups, (a-5) Cl_6 al koxy-Cl_6 al koxy
groups, (a-6) am no-Cl _6 al koxy groups which nay be 15 substituted with a
Cl 6 al kyl group or groups, (a-7) methylenedi oxy groups, (a-8) carboxyl
groups, (a-9) phenoxy groups, (a-10) CGl9b6- al koxycar bonyl groups, (a-11)
Cl_6 al kanoyl oxy groups, (a-12) Cl_6 al kanoyl groups, (a-13) cyano groups,
(a-14) ni t¥onag sbhpstiqal 18e @an@erairlaylloar bandyly mioupsteta- d:lﬁ)eam of

am nosul f on a-17 m no mhlch u d mnth a

Cl_6 al kyl rog%aggag?%ﬁﬁgﬁkfglﬁ%) nﬁﬁFh%P%ngﬁ Icl 6

al kyl thi o grupse 6at@0)orpheny il @r@@m s&m@ﬁan R)fliﬂzmddnc@heﬂé)@lor( a-522)
triazolyl _groups, (a-24) norpholino groups,

i mi dazol yl . (a-23
'(glzg)z Opg;r rigl{ﬁffﬂgs Pég%ggbm?ﬁsw%e ?@eﬁi’p‘éﬁ”almwpéaﬁb@hwer@r BLPREAEC h may
be substitid edcw b1 B &3 H48Lky11 GhawR 8Aqg g;trmwateangt (ﬁ;ﬂ@%ﬂo%m&bug

al koxy grou b) a napht hyl group; (c) a pyridyl group in which the
pyri di ne r|ﬁ§ H%?SBE@?ﬂH%ﬁF%GPeﬁ CORFEREEAC B or nore nenbers sel ected from

the group consisti ngAqfter(éoramém@hoesy tg{eoqa%ubéglga Ghebgl fHle groups,
(c-3) Cl1_6 al koxy groups, ggy 6 al koxy groups, and (c-5) Cl_6
- 94- alkoxyﬁéﬁﬁﬁﬁyﬁnﬁﬂﬁﬁb§x’@8? ﬁHﬁVle@¢®Uﬁﬂﬂn whilckhe H&—flur an ring may
be substit et bhridh Cle Qn@l kY, % QYR M2 d J%V%%ﬁe&%y 3 H B YA R in

whi ch the thiophene ring substltute one or nore nenbers
sel ect 4 fr@%ﬁ@ﬁeIBT%d%U\éGﬁslngﬁﬁynmﬂngenn) ﬁangbﬂiammnsntxaiign Cl_6

al kyl grouQ.Saus@Bd}W/(@o@ sQ%mﬁl%{WBiBg%ﬁ%pf%dé f)e %@ Jc%%f(gs ﬁg?gés(?qpa

whi ch the isoxazo rin group or
groups; 10 &%) aa Nlﬁ)azdifyﬂl rgrceapoﬁ nnvibthidmet huhazbdaet rsumgtaageds)auere
substltuteQ3 gne, or nore el ected from.t consi.sting of

(g-1) Cl 64 Fsgroup AN t?%eiﬁrpﬁgﬁy? Y Sips 2 nﬁh?@%qgg BEUSuBSti t ut ed

with a Cl_eeaa:lhkbgyt gﬂdepr:amICegw.m@pﬁalculated as the test substance
15 concentration that inhibits IL~4 production by 50%.

Formulation Example 1 Ointment

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 cooled 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 alcchol, 12 g of propylene glycol, 3
g of polyoxyethylene 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
heating. The obtained emulsion base was cooled, and when it had

35 cooled to 60°C, the above dispersion was added. After mixing, the



(h) a pyrrolyl group in which the pyrrole ring my be substituted 15 with
a Cl 6 alkyl group or groups; (i) an imdazolyl group in which the

i mdazole ring may be substituted with a C1_6 al kyl group or groups; (j) a
tetrazolyl group; (k) a pyrazinyl group; 20 (1) a thienothienyl group;

(m a benzothienyl group; (n) an indolylomroup in which the indole ring may
be substituted wth a Cl_6 al koxy groups or groups; (o) a benzi m dazol yl
group i n whiigirurkewde mxiatiedazol ebtrdimg amayede. 25 substituted with a Cl1_6

al kyl group or groups; (p) an indazolyl group; (q) a quinolyl group; (r) a
1, 2, 3,4-tetrahydroqui nolyl group in which the 1,2, 3,4- tetrahydroquinoline
ring may bellsubstiriat edbpliithbahitoxo group or 30 groups; (s) a quinoxalinyl
group; and (t) a 1, 3- enzodloch§ﬂ Ero&g and A is any one of the follow ng
groups (i) to (vi): 0F) CORIBY Whel’t PIESERtal ey 1ok FRRHR G SBFCLBEC (i)

- CO- Ba- SwheirgiibiBary Sacc 1626 abikiamt enedgroup;thudSis (hddal- S Q) aB-ive
wherein B is as deflne above (iv) -COCH(COOR3)-Bb- wherein R3is a C1_6

al kyl groupSiG@IBe T £ @ EYES Hﬁk%Péﬁé group; and (v) -Bc- wherein Bc is a
C2_6 al kyl ene group. Fu§tgerA&@meM§&@&Qﬁr dha0p L sl Rvdnt MRET hBegi N
Formula (1), R is a 3,4-di oxyphenyl group; an optical isoner

t her eof ; (noﬂal§§l?P?Qkﬁ%§oﬂnQ8b5¢0$N @@ﬁ@ﬁ%ﬁﬁi%ﬁ@@@ﬁﬂlﬁ@ﬁﬁm)ha gbaful agherein,
in Fornul aévr@labntf@e i Eakrapohenyly Fl@uf’of s \@?) Ehdéﬁﬁatﬁ@fgyg 510911y, be
substitute one or nore nenber sel ecte romt group consisting of

(a-1) RPdr ®Eregr eupeasgsa- 2) hal ogen atons, (a-3)



unsubstituted or hal ogen-substituted C1_6 al kyl groups, (a-4) 15
unsubstituted or hal ogen-substituted C1_6 al koxy groups, (a-5) ClL 6

al koxy-Cl_6 al koxy groups, (a-6) am no-Cl_6 al koxy groups which nmay be
substituted with a C1_6 al kyl group or groups, (a-7) nmethylenedi oxy
groups, (a-8) carboxyl groups, (a-9) pheagxy groups, (a-10) Cl1_6

al koxycarbonyl groups, (a-il) Cl_6 al kanoyl oxy 20 groups, (a-12) Cl 6

al kanoyl groups, (a-13) cyano groups, (BAIM) nitro groups, (a-15) Cl_6
al kyl car banoyl groups, (a-16) am nosul fonyl groups, (a-17) am no groups
whi ch may be substituted with a C1_6 al kyl group or groups, (a-18) Cl_6
al kanoyl ami no groups]_(a—&&ﬁpdﬁbdﬁrébkyééﬁﬁéa B 0EPSI1:A-(20) £ﬁl 1c%5

groups, (a-21 oups (a-22) imdazolyl groups, (a-

triazolyl Cﬁﬁgy ? %%% rﬁh%ﬂ%§u¥Qﬁ§8855 (a- 25) pyrrolidlnyl groups,
(a-26) pipera2|nylcarbonyl groups which may be substituted with a C1_6

al kyl group or groups, d (§-27) phenyl- Cl1_6 al koxy groups; 30 (c) a
pyridyl group in mhlch he py, e ring)my be substituted wth one or
nore nmenbers sel ed fyglom tfe group consisting of (c-1) hydroxy groups,
(c-2) C1_6 alkyl gr N3) C1_6 al koxy groups, (c-4) phenyl-Cl_6

al koxy groups, and ( -5) Cl 6 al koxycarbonyl groups; 35 (d) a furyl group
in which the furan ring may be substituted with -96- a Cl1_6 al kyl group or
groups; (e) a thienyl group in which the thiophene ring may be substituted
wi t h one owhsgeennBhbier s siétect esll Koxgmhehel ggoayw; consi sting of (e-i)

hal ogen atons, (e-2) Gl Kyl grou al ko gr oups;
(g) a thiazonI group% nQW%%c%thegt azoqgowﬁﬂé %%%mﬁef Eu%%t%¥uted W th
one or nor eaterbphengkelgoupdiif rvﬂnhdhhehgrpmmqylcqn&gsmmggeofsubgtiﬁu@d 6 al kyl
groups,gan 2 phe y_be s bstltuted wiith a ClL 6

al koxy grogdp(tglr é?oups Orfomfrﬁ‘?e%s ﬁﬁl%itgﬁ B’f%ﬁ FnITRHR FPR&ShYRY dtfe ri ng
may be subsfa-tut Bgdrosyt yravd, 6(lKyhagoge® Lfon@l OUPSI) Ahstbkt dutdd dazol yl

roup in which the imdazole ring may be
9 P iogen subsé%tuteg Clsgglkyl groups, (a-4) unsubstituted or

halogen-substituted Cj_g alkoxy groups, (a-5) Cj_g alkoxy-Ci_g
alkoxy groups, (a-6) amino-Cj.¢ 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) Cjg alkoxycarbonyl groups, {a-11) Ci_g alkanoyloxy
groups, (a-12) Ci¢ alkanoyl groups, (a-13) cyano groups, (a-14)
nitro groups, (a-15) Ci.4 alkylcarbamoyl groups, (a-16)

20 aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Ci_¢ alkyl group or groups, (a-18) Ci_g
alkanoylamino groups, (a-19) Cj;_g alkylthio groups, (a-20) phenyl
groups, (a-21) pyrazolyl groups, (a=-22) imidazolyl groups, (a-23)
triazolyl groups, (é~24) morpholino groups, {a-25) pyrrolidinyl

25 groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a C;.¢ alkyl group or groups, and (a-27) phenyl-
Ci-¢ alkoxy groups;

(b} a naphthyl group;
(¢) 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_¢ alkyl groups, (c-3) Ci-g alkoxy
groups, ({(c-4) phenyl-Cj_¢ alkoxy groups, and (c-5) Cj.g



substituted with a C1_6 al kyl group or groups; an optical isoner thereof;
or a salt thereof. 15 4. A conpound according to Claim1, wherein, in
Formula (1), Ais (i) -COB- wherein Bis an ethylene group, a rrethyl ene
group or a trinethylene group; (ii) -CO Ba- wherein Ba is a vinylidene
group; (iii) -CH(OH-B- wherein B is a +et-hyl ene group 20 or an ethyl ene
group; (iv) -COCH(COOR3)-Bb- wherein R3 is a nethyl group, an ethyl group
or atert- tﬂh@kygaduqm;dn@r%p&s a nmethylene group or an ethyl ene group; or

(v) -Bc- ei_n_Bc an et en a trimethyl ene oup_or a
ot r amet hyl e SPSUhIxaABopt LR Saref CiHbrdOP: Moy B SUPLLLHErgbHths 5
A conpound aaa:qogdmgltgxcﬂpabm @,rowgtberel n, in Formula (1), Rl is a
3,4-di-Cl1_ 6 ko y rou a) a phenyl group in which the
phenyl ring eﬁa? éﬁg @abgtrgtlﬁtﬁb Wieh BE@ G GbFES e ¢ YsBFect ed from t he
group 80 camsikstied afitrhaods Oy HOPEY BRSPS sellazdd f@&g@ﬂea@m (a-3)
unsubstituted or hal ogen-substituted Cl1_6 al kyl groups, (a-4)

unsubst i t ut¥dSeFtHed serieslibstdkagead atanes alec@ryComoubeyl @aosps, cnd
al koxy- Cl_6;cah I;oegyG g§: I§g am no-Cl_6 al koxy groups which my be
substi t ut ed with a 6 al Kyl group or groups, (a-7) 35 nethyl enedi oxy
groups, (a-g) éarb‘éﬂmméwéu@gcuqa-rgyhpﬁbn@@ 1sgRazgkvupsny(@atoye C1_6

| k b 12) C1_ 6

2l Kanoyl oragss BEPLRD s 2 St SRS e BhE Ol L be. A T8T cL_s
al kyl caPbanwyl agtlvigenlylagie)p amivhdstl flomyihigrzolipsy inanky) bam no groups
uhi ch Ty beScouhsld W edo e QL Sopliol 950Up. 21 QLOURS. o (8:48) L6

al kanoyl am no groups, "0 groups, gr oups,
(a-21) pyr mbybtm@m (9tay ﬂﬂslmmzqkyhp@,r QLSS gém Ztﬁv)enytlr t;awebal

o1 por azi ny AT BORGY Gt GUREChh BR iy Pba Gb° cUBEYt BreiP Wi R R o o] ky
group or gr{dups, pyand:l(}a grpuphenyii cEltife g KoY c0F DMPSiay be substituted

15 with a Cy_¢ alkyl group or groups;

(i) an imidazelyl group in which the imidazole ring may be

substituted with a C;_¢ alkyl group or groups;

{7) 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 Cj-¢ alkoxy groups or groups;

{0} a benzimidazolyl group in which the benzimidazole ring may be
25 substituted with a Cj_g alkyl group or groups;

{p) an indazolyl group;

(d) a guinolyl 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 guinoxalinyl! group; and

(t) a 1,3-benzodioxolyl group:; and

A is any one of the following groups (i} to (vi):
(i) -CO-B- wherein B is a Cj.¢ alkylene group;

35 (ii) -CO-Ba- wherein Ba is a C,.g alkenylene group;



(c) a pyridyl group in which the pyridine ring my be substituted wth one
or nore nenbers selected fromthe group consisting of (c-1) hydroxy
groups, (c-2) C1_6 al kyl groups, (c-3) Cl_6 ai koxy 15 groups, (c-4)
phenyl - Cl1_6 ai 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 in which the thiophene ring my be 20
substi t ut ed(wat h —OH¢OHr~Bromberempel Sissekeds £thdd apotrie group consi sting of

(e-1) halog 6 a oups, and e-3 | kox

groups; (g) ?g‘% é§0p§6 é'i Yﬁhﬁ%@n%@h% t%céz@la&g‘b’ilnér?iﬁ?aﬁ B s a
substi t ut erM/Btaflk@rmen@rgMEﬁ mabers selected fromthe group 25 consisting
of (g-1) C1,6 alkyl groups, and (g-2) phenyl groups which nay be

substi t ut edr\’/?n tHC3 WSea i@é’xﬁrs Jteps GrLXYLBUPSITMR): a pyrrolyl group in
which thke pyrrole ring may be substituted with a C1_6 al kyl group or
groups; (i) an imidazolyl group in which the imdazole ring may be 30
substituted with a CF-6 aPR@POW@GC@de%G@sClém I jvEdee}n,. GO B- wherein

B is as defifiggh1abeve; riiss) 5 (i)
-CH(OH) - B- wherei nQB)el S as deflg:nqcla b<5v6eg!l? %H%g%%{,}gemﬁer ein R3
and Bb are B¥mgaf theweabowe: aopally)theBeofwherein Bc is as defined 35 above;
an optical isoner thereof; or a salt thereof. -98- 6. A pharnaceuti cal

conposition conprising a corrpound according to Claim1l, an optical isoner
thereoftQ or a salt theReofmpdiidl aAcphdisphadi 634emake wheirrhipi trorFormula

COMPr L5113, 28,20, A6 LLY° L HEROLIG STPRE ECRLALIE LR e
t her apeut| csme;mtutent witthpiooe dermmetd tieSbe congefliesitag Asornthacyryvep
| ngredient 2,GUPoRRhe A6 hPGdR 3L b (%) 0B S8 T RMRT {heyyeof . or
unsubstituted or halogen-substituted Ci_¢ alkyl groups, (a-4)
15 unsubstituted or halogen-substituted C;_g alkoxy groups, (a-5) Ci.g
alkoxy-Ci.¢ alkoxy groups, (a-6) amino-Cj_g alkoxy groups which may
be substituted with a Cj_4 alkyl group or groups, (a-7)
methylenedioxy groups, (a-8}) carboxyl groups, (a-9) phenoxy
groups, (a-10) Cj.g alkoxycarbonyl groups, (a-11) Cij_g alkanoyloxy
20  groups, (a-12) C;_g¢ alkanoyl groups, (a-13) cyano groups, (a-14)
nitre groups, (a-15) Cj_¢ alkylcarbamoyl groups, (a-16)
amineosulfonyl grodps, (a-17) aminc groups which may be
substituted with a Ci_¢ alkyl group or groups, (a-18) Cj_g
alkanoylamino groups, (a-19) Ci-¢ alkylthio groups, (a-20) phenyl
25 groups, (a-21) 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 Ciy.¢ 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) Ci_¢ alkyl groups, {c-3) Ci.g alkoxy
groups, (c-4} phenyl-C;_s alkoxy groups, and {c-5) Ci_g
alkoxycarbonyl groups;

35 (d) a furyl group in which the furan ring may be substituted with



thereof. 15 9. A nethod for treating atopic dermatitis, conprising the
step of admnistering to a human or non-human nmammal an effective anount
of a conmpound according to Claim1, an optical isomer thereof, or a salt
thereof. 20 10. Use of a conmpound according to Claim1l1, an optical isoner
thereof, or a salt thereof, for producifgsa preventive or therapeutic
agent for atopic dermatitis. 11. Use of a conpound according to Claiml, an

optical 253iGogredkiheyenfe oar gaogadt t hereof, for producing a
phosphodies&%r%§%hfeé§ﬂﬂ£%£E8rin which the thiophene ring may be
substituted with one or more members selected from the group
consisting of (e-1) halogen atoms, (e-2) Ci-g alkyl groups, and
5 (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
consisting of (g-1) Ci_¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a Cj_g alkoxy group or groups;
10 (h) a pyrrolyl group in which the pyrrole ring may be substituted
with a Ci_¢ alkyl group or groups; or
(1) an imidazolyl group in which the imidazole ring may be
substituted with a C;_g alkyl group or groups; an optical isomer
thereof; or a salt thereof.
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; (iil) ~CH(OH)-B- wherein B is a methylene group
20 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
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), R1 is a 3,4-di-C;_g alkoxyphenyl group;
R2 is (a) a phenyl group in which the phenyl ring may
be substituted with one or more members selected from the group
30 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 C;.¢ alkoxy groups, (a-5)
Ci-¢ alkoxry-Ci-¢ alkoxy groups, (a-6) amino-Cj_¢ alkoxy groups which
may be substituted with a Cij_¢ alkyl group or groups, (a-7)
35 methylenedioxy groups, (a-8) carboxyl groups, (a-9) phenoxy
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groups, {a-10) C,.g alkoxycarbonyl groups, (a-11) C;-¢ alkanoyloxy
groups, (a-12) Ci-g alkanoyl groups, {(a-13) cyano groups, (a-14)
nitro groups, {a-15) C;_¢ alkylcarbamoyl groups, (a-16)
aminosulfonyl groups, (a-17) amino groups which may be
substituted with a Cy_4 alkyl group or groups, (a-18) Cjg
alkanoylamino groups, (a-19) Cj_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
groups, (a-26) piperazinylcarbonyl groups which may be
substituted with a Cj_¢ alkyl group or groups, and (a-27) phenyl-
Ci-p alkoxry 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) Cj.¢ alkoxy
groups, (c-4) phenyl-Cj_4 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
substituted with one or more members selected from the group
consisting of (e-1) halogen atoms, (e-2) Cj-¢ 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
consisting of (g-1) Cy-¢ alkyl groups, and (g-2) phenyl groups
which may be substituted with a C;_¢ 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
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 Bc is as defined

above; an optical isomer thereof; or a salt thereof.
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6. 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 atopic
dermatitis, comprising as an active ingredient a compound
according to Claim 1, an optical isomer thereof, or a salt

thereof.

9. A method for treating atopic dermatitis, comprising
the step of administering to a human or non-human mammal an
effective amount of a compound according to Claim 1, an optical

isomer thereof, or a salt thereof.

10. 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.

11. Use of a compound according to Claim 1, an optical
isomer thereof, or a salt thereof, for producing a

phosphodiesterase 4 inhibitor.



