;e3ec::;\NP: (c6”cTc' m DESCRI PTI ON DI AM NE DERI VATI VES 5 TECHNI CAL FI ELD
The present invention relates to novel conpounds which inhibit activated
blogd coagul ation factor X (hereinafter abbreviated as "FXa") to exhibit a

p nt anticoagul ant effect and can be orally adm nistered, 0
anti coagul ants or agents for preventing and/or treating thr omﬂmm@mmﬂ“lmll”m
enbolism which conprise such a novel conpound as an active ingredient.
BACKGROUND ART 15 In unstable angina, cerebral infarction, cer ebrai™

enbol i sm nyocardial infarction, pulDBSRRAPTIANarction, pul mgmmwﬁmmm

Buerger's di sease, deep venous thronbosis, dissemnated intr

coagul ation syndrone, thronbus formation after val ve replacement @@«
reoccl usi on after angi oplasty and thronmbus formation during extracorporeal
circul ation, hypercoagul abl e st &IEME DERIGAHIVESct or . Therefore, there is
a demand for devel opnment of excellent anticoagul ants which have good dose
responsi veness, long duration, low risk of henorrhage 25 and little side
effects and fast onset_of sufficient effects even by oral adm nistration
(Thr onbo8i s TRESBEYGH: RLP 68, pp. 507-512, 1992). 1 Based on the

research of antico %glgﬁ%%&mt?%%ﬁtgrogf%D‘—l\é-%reiso%% %%qni%%gun%ti on, it

i S suggested that T om'sing anti coagul A bl ood

coagul ati on system conprises, a_ ser i r [ L dhat; @ & gt eat anount  of
thrombin is ”ﬁ%ljo%c]é%‘%tou&b%tJa‘ﬁa%érr%ﬁ?]f(%%t(?%é%%%%ss by multi-stage enzyme
reactions to,.formin b 1.bri | N ane-e vl gen Oklsh Sl St edn paedhvat ed
factor | X ac{}?%?%%af%% %kg%%%ﬂé?%crl\ as phosphgl i pid menbrane in the
presence of %ﬁ;{ic‘,/@é@gliﬁﬁztgffé/&%@@dcé@ sal 614 § oncnafit eteredt i asdage
reacti ons subsequent to '

10 anticoagulants or agents for preventing and/or treating

thrombosis or embolism, which comprise such a novel

compound as an active ingredient.

BACKGROUND ART

15 In unstable angina, cerebral infarction, cerebral
embolism, myocardial infarction, pulmonary infarction,
pulmonary embolism, Buerger's disease, deep venous
thrombosis, disseminated intravascular coagulation
syndrome, thrombus formation after valve replacement,

20 reocclusion after angioplasty and thrombus formation
during extracorporeal circulation, hypercoagulable state
is a pivotal factor. Therefore, there is a demand for
development of excellent anticoagulants which have good
dose responsiveness, long duration, low risk of hemorrhage

25 and little side effects and fast onset of sufficient
effects even by oral administration (Thrombosis Research,

Vol. 68, pp. 507-512, 1992).



activation of a contact factor. In an exogenous system activated factor
VII activates factor X in the presence of a tissue factor. Mre
spg:ifically, the activation of the factor X into FXa in the coagul ation
emis a crucial 15 reaction in the formation of thronmbin. The activated
factor X (FXa) limtedly deconposes prothronbin to produce thronbin in the
both systens. Since the produced thronbin activates coagulation factors in
t he upper stream the formation of thronbin is nore anplified. As described
20 above, since tBasedagul aheomesgstrem bfi Bhé igppgulsnitsamogkerRXa i s
divided into the endogenous system and the exogenous system production of
FXa cannot hérsuighi wiaerithns melsbbintiet of atilleint i dg sz pmggeistechdhat
coagul ation systemin the upper streamof FXa, |eading to production of 25
t hronbi n. SifXee inhé bdsags @tneorprwstsemgc@rmﬁrh@@sgl@@lnftérrpl Af béaefon
reactions, inhibition of the coagul ation system can be nore efficiently
achi eved by dosiguBiattiieg mYstEm anwaﬁésuﬁpéreréterse&ﬁ Feadtrians thata? t he
i nhibition of thronbin (Thronb05| s Research, Vo 617-629, 1979)
An anot her &t MOURST Rt FHOIORP i Hishirsr g Od'\gg'gtandl ffer ence

bet ween an effective dose in a thronbo IS n%de and a dose on at| g
bl eedi ng ti f&H TS 2 Y S h G s Bk ment al

I FX hi hi d d b h k
of *herbr 1 had P g et %ﬁéeéﬁmﬁé a08 s@g%%%'g%ﬁ%?%&%ﬁ%ﬁpxﬁl&ﬁﬁfa‘t‘%ﬁoi' ;
It is known

a thronblnlll nd- i
pent asacchrlédae genera‘fattes nt% hl‘_’f)étl_ttd protCE;Fp ntfjlﬂndas%‘ co exes whi ch

play a prac é}{’ggl t i 15
( Thr onbosi st‘r&g@eraa[r é’%}%;{/‘"\iﬁé‘g%%é%p 5807E ga.[LéZ@LVlla{Q)d{Q}eZdl n%%u%dnﬁal\f%‘p%qﬁu cal

I nvesti ggti %lc\{ﬁlm 17o1ns PPr+ 38R 138 % t P8 FeadBithis Mseddent heo August

nunber, pp. 92- . I'naddition, they do not exhibit effectiveness by oral

adni ni st ratlé}ftlx}@tclkararﬁﬂ coagu ead peptisie. (TAPkn( SeicgroeusValyst248, pp. 20
593-596, 1990) and antistasin (AST) (Journal of Biological Chem stry, Vol.

263, pp. 10162 iied f1888)r iwDl adedifatoes nidesoorX | Becties, pyds ehcaref

bl oodsuckers, also inhibit Fxa and exhibit anti-thronbotic effects agai nst
venous t hr orbosi ssendfacter i alModer ereosifs.caldwevdhe thdsy a2y ccomfolids are
hi gh- nol ecul ar wei ght peptides and unavailable in oral adm nistration. As
descri bed abtwcetoxjéveimmemaoinamﬂmmfntlw snelepende FOUERL ecul ar

3 wei ght FXa inhibitors which directly inhibit coagul ation
15 reaction in the formation of "thrombin. The activated

factor X (FXa) limitedly decomposes prothrombin to produce
thrombin in the both systems. Since the produced thrombin
activates coagulation factors in the upper stream, the
formation of thrombin is more amplified. As described

20 above, since the coagulation system in the upper stream of
FXa is divided into the endogenous system and the
exogenous system, production of FXa cannot be sufficiently
inhibited by inhibiting enzymes in the coagulation system
in the upper stream of FXa, leading to production of

25 thrombin. Since the coagulation system comprises self-
amplification reactions, inhibition of the coagulation

system can be more efficiently achieved by inhibiting FXa



factors has been conducted. It is therefore an object of the present
invention to provide a novel conpound which has a potent FXa 5 inhibiting
ef fect and exhibits an anti-thronbotic effect quickly, sufficiently and
peﬂglstently by oral adm nistration. DI SCLOSURE OF THE | NVENTI ON 10 The
present inventors have investigated synthesis and pharmacol ogi cal effects
of novel FXa inhibitors. As a result, diam ne derivatives, salts thereof,
and sol vates and N-oxi des thereof, which exhibit potent FXa- |nh|%|ting
effect and ant tbeagppant seteest ofhshsombén £BaRdtNPt 1IRREPIEI8NSE8Theen found

that these conpounds pronptly, persistently and_potently FXa and
exhi bi t potehtomhuncdagmp@hpséﬁfBéﬁeéﬁéhan¥P Lt htgmbotRR" e##i}%a oral

adm ni stration, and are hence useful as prophylactics and renedi es for
various di sé8383 -based on t hromboenbol i sm 20 t hus | eading to conpletion of

the present invention. This invention provide co und.re ented b
t he general f or muPa é??theﬁ Efc?8aﬂné EPlPt 83 %X? gg%f%l$or%9§% % g
wherein 25 Rl and i ndepe ntI of e r, Iy n en
atom hy®ir oﬁ?lea(frrgﬁ fanleI%‘fI% %re 5‘I ROxX %r é’% dolf%p eél%r teth?:éj@eb(rél}tsgg;a

saturated or aturategFE?ate N ”%qu %ﬁ,%ﬂﬁ'bC§H¥ﬂgQ§PEQP” group which

may be subsf r atur at ed. to /- nmenbered

het er ooyol | ¢ 0URMI.GN Tk e t&Stn{otdlétled’F?‘oﬁaEH’iét%QE@&lhh@ﬁ@bl}!rated 5

bi cyclic or car bon group wh e substituted, or

a saturated Qi Lirtsat}s‘% &%‘i’ubh_'t%\i%l oG DT drd iGd et tfdJS:%j et Gl dre gr oup

whi ch may bé Subst'i t ut e
having low risk of hemorrhage.

10 Various compounds have been reported as FXa
inhibitors. It is known that antithrombin III and
antithrombin III dependent pentasacchrides can generally
not inhibit prothrombinase complexes which play a
practical role in the thrombus formation in a living body

15 (Thrombosis Research, Vol. 68, pp. 507-512, 1992; Journal
of Clinical Investigation, Vol. 71, pp. 1383-1389, 1983;
Mebio, Vol. 14, the August number, pp. 92-97). 1In addition,
they do not exhibit effectiveness by oral administration.
Tick anticoagulant peptide (TAP) (Science, Vol. 248, pp.

20 593-596, 1990) and antistasin (AST) (Journal of Biological
Chemistry, Vol. 263, pp. 10162-10167, 1988) isolated from
mites or leeches, which are bloodsuckers, also inhibit Fxa
and exhibit anti-thrombotic effects against venous
thrombosis and arterial thrombosis. However, these

25 compounds are high-molecular weight peptides and
unavailable in oral administration. As described above,

development of antithrombin III independent low-molecular



Qz represents a single bond, a saturated or 10 unsaturated, 5- or

6- menbered dival ent cyclic hydrocarbon group which nmay be substituted,. a
saturated or unsaturated, 5- to 7-nenbered dival ent heterocyclic group
wh™®h nmay be substituted, a saturated or unsaturated, divalent bicyclic or
tricyclic fused hydrocarbon group which may be 15 substituted, or a
saturated or unsaturated, divalent bicyclic or tricyclic fused heterocyclic
group which may be substituted; 3 represents the follow ng group: R3 (6 R4
20 in whi chw€bghtaR¥aannhiikytene yhoop Havea§ly €shgbdsr 56AIRLEHEONan

al kenyl ene group having 2 to 8 carbon atons, or a group - (CHZ)

m CH2- A- CHzEa¢cChzp has baemhicehdicaf-n are i ndependently of each other 0
or an integer of 1-3, and A neans an oxygen atogl nitro%en.ato .sul fur
atom -SO, 5  I802s, thypefore- AR CPIRAENAE, the REpese! BOIRMETG sy - N ,
and R3 and RO are substituents on carbon_at S), _hitrogen_atons) or a

sul fur atonﬁoopr§vﬂﬁﬁgacﬁﬁﬁ@#spﬁ@pegngnﬂhéFg 'ﬁ&eﬁeﬁ&&ﬁ%ﬁyEgP each other a
hydr ogen at om  hydr oxyl roup,, al kyl .group, _alkenyl . al | group,
halogenEétoﬁghﬁgﬁ5@€ﬁgﬁﬁﬁfltg?%@pFx@ﬁgﬁgSg?@uﬁpt&ygﬁggﬁﬁgﬁggr%&g%Q%hino
group, am noal kyl. group,..N-.al kyl am | kyl. .qr , i.al kyl am noal kyl
group, acyl Wr&dpY a y&éﬁfﬁﬁngﬁah6?Q§3§%§&fﬁ§9§§8hgﬂﬁﬁ%ﬁ? may be
substituted, al.kaxyim 10 group, hydroxyi m no group, acyl am noal kyl

gr oup, aIko??ﬂﬁpﬁﬁpfggﬁggkyalkyl group, hydroxyal kyl group, carboxyl group,
car boxyal kyl group, al koxycarbonyl group, al koxycarbonyl al kyl group,

al koxycar bonyl al kyl am no group, carboxyal kyl am no group,

al koxycar boml I R @0 kD deNayear bonyl am noal kyl group, car banoyl
group, N al kyl carbanoyl group which nay have a substituent on the al kyl
group, Ny N-di al kylt¢rr Baren tgrietiendyeh nae Hawe st isgdrstd tsyerthemist he al kyl
group(s), N-al kenyl carbanoyl group, N-al kenyl carbanoyl al kyl group,

N-al kenyl - Na2Qi ajHadreardianmiyda lgreoifs et al k emypte IN-BY & il rdairkdsiarana al Ryl agr oup,
N al koxycar banoyl group, N-al kyl -N-al koxycar banoyl group,

N- al koxycar bzl kddangimou pie i it e Nal seobdye ditraras alad  pbigses

car bazoyl group which may be substituted by 1 to 3 al kyl groups,.. .

al kyl sul f onyndyibugrides dilieteul £ oyd @l g dupoRnt FB netberedt ng

het erocyclic carbonyl group which may be substituted, carbapoyl al kyl group,
N-al kyl car bafifa el knd @i spiaye e a Ve Reffst '?%ﬂ? dr {HE al kyl
group(s N, Ndi al kyl car banpyl al

kyl group which may have a substituent on

the al kﬁrﬁ grioui s@?e%aﬁ%%y‘?}lﬁ(’ilat?]ﬁ?e g‘?%‘%?urf\%? %&Q@%‘byl oxyal kyl group,
N, N- di al kyl car bamoyl oxyal k 5 group, 3-, 1,0..6- d Lo
car bony! al kyRS Gt oUp° %h?%ilf%‘ge?ﬁg%ﬁrtﬂﬁj_t%ﬁ? gf@%%-%%ﬁ%@r%?ﬁ%t erocyclic
car bony! Oxyaéltrlfty:{cg%é al)(\p'& %ds%p@il#ﬁ‘{’ o@fé’leﬂf@é"@’bﬁr@fgl/' group,
het eroaryl group, eroarylal kyl group, alkylsulfonylam no group,
aryl sul fonyl am nNo; YL PUPion, and are hence useful as prophylactics and

remedies for various diseases based on thromboembolism,

20 thus leading to completion of the present invention.

This invention provides a compound represented by

the general formula (1):

Q*-Q?-T%-N (R?) -Q7-N (R?) ~T*-Q" (1)
wherein
25 R! and R?, independently of each other, represent a

hydrogen atom, hydroxyl group, alkyl group or alkoxy

group;



10 al kyl sul fonyl am noal kyl group, aryl sul fonyl am noal kyl group,

al kyl sul f onyl am nocar bonyl group, aryl sul fonyl am nocar bonyl group,

al kyl sul f onyl am nocar bonyl al kyl group, aryl sul fonyl am nocarbonyl al kyl

gr ®p, oxo group, carbanoyl oxy group, aral kyloxy group, 15 carboxyal kyl oxy
group, acyl oxy group, acyloxyal kyl group, arylsul fonyl group,

al koxycar bonyl al kyl sul f onyl group, carboxyal kyl sul fonyl group,

al koxycar bonyl acyl group, al koxyal kyl oxycarbonyl group, hydroxyacyl group,
al koxyacy!l group, Qhatepeasacys$ @r@@pgr@@¢®o&ya@9$a@¢6@b?d205én?ﬁoétyl
group, acyl oxyacyl group, acyl oxyal kyl sul fonyl group, hydroxyal kyl sul fonyl
group, al koxpabeyesyldyariyilc grulpmca:barn Sromhbel beh Hee gr Bey sLPStGRESHy!
group which nmay be substituted, N al kylam noacyl group, N,Ndial kyl ani noacy!
group, N, N-di slaltyiredieisarpsy Vasyt i 25 WiHCe i iPRsre @&ﬁéﬂ%&iﬁc on
the al kyl group(s), N,Ndialkyl carbanoyl al kyl sul fonyl group whi ch may %?VG a
subst i t uent gE@UPhevhe] Ry Imag JRp (YL STt VW%%if%nﬁﬁﬁEgﬁtggoﬁ , upsaturated,

am nocar bot hi oyl group, N al kyl am nocaybhot hi oyl .grou .

N, N- di al Ryl &HGYSaD Stthitdid S Y§rdup fé%seé{ M&%ﬂb&%d&&&%&ﬁyﬁh FuEe or R3
and R9, together with each other, denote an_ al e gr A to 55
carbon at on® YR WdMAShe G c?upaa}%ar%geéz Yo LJ'glscazl;cr rg‘_ﬁnq:ea 'O%éﬁ: alky gjn%di oxy

group having 1 to .5 carbon, atans o r ' : , & represents an
aryl group %tﬁjccﬁ'%f ?eussﬁ%g}e&teuﬁoe{}f&gln@g;{yy(%‘% %ﬁ%ﬁq{ gr g&up whi ch may be
substitutedsd%%:%%&y%gajkynyl group which may be substituted, a heteroary
group whi ch nay1be substituted, a heteroaryl al kenyl group which nmay be

substituted, a satder Loyasat usated, phihaychi gaefhrbtieeyeli ¢ fused
hydr ocar bon groupcgh?%ﬁqﬁgﬁnbe subét%tuted, or a saturated or unsaturated,

bi cycligpor IR dticncdd C dused hatarneysd i €i e Dapx Wy el dretyy dieo sattisdn t ut ed;
T represents a carbonyl or thiocarbonyl group; and Tl represents a carbonyl

group, sulf du®l WPch 06 8YPbe Cs(1BOL 1t Gted0) a- NaftRraked ar oupat@yats)d,-C
(=0) -N (R~Q?y-, group 20 C (=0) -C(=S) -N(R~) -, group -C (=S) -C (=9
-N (R~ ) -, -0 i Thmdhbemeadh sd avayein 0 gest et ony c hi/dr oxgbp griobgh m@XyPe gr oup
or al koxy group, group -C (=0) -Al-N (R-~) -, in which Al neans, an al kyl ene
group havi ngsubdtoi tuttad bon st onsatedi ch weseberatedt | dbhyabenanl R Cheans a
hydrogen atom hydroxyl group, 25 al kyl group or al koxy group, group
-C(=0) - NH-, - @ oupi cYBE £y - ke o d gh pllpo ST 20 - WEPRR WD P UPAY R=0) - AZ- O =0) -,
in which Az neans a single bond or alkglene group having 1 tf 8
15 substituted, or a saturated or unsaturated, “divalent
bicyclic or tricyclic fused heterocyclic group which may
be substituted;

Q° represents the following group:

RS Q5 R4

20 in which Q°® means an alkylene group having 1 to 8 carbon
atoms, an alkenylene group having 2 to 8 carbon atoms, or
a group - (CHz)p~CHz-A-CHz- (CHz)n—, in which m and n are
independently of each other 0 or an integer of 1-3, and A

means an oxygen atom, nitrogen atom, sulfur atom, -SO-,



5 carbon atons, group -C(=0)-A3-C(=0)-NH, in which A3 neans an al kyl ene
group having 1 to 5 carbon atons, group -C (=0) -C (=NCRa) -N (Rb) -, group
-C =S ) -C(=NORa) -N (Rb) -, in which Ra neans a hydrogen atom al kyl
gr®p or al kanoyl 5 group, and Rb neans a hydrogen atom hydroxyl group,

al kyl group or al koxy group, group -C(=0)-N=N-, group -C (=S) -N=N-, group
-C(=NORM) -C (=O -N (Rd) -, in which R~ neans a hydrogen atom al kyl
group, al kanoyl group, aryl group or aral kyl group, and Rd neans a hydrogen
atom 10 hydgoxy) @uoup,-aliy+, gruipNior, at&oXy- gr ot Nir dip ~9=NIN/( Re)
(Rf) -C (=0) -N(Rg) -, in which Re and Rf, independently of each other,
mean a hydr eganratamd Bl kyde grdugs,itaiekdmoydn o2 m98y 13 Gdar BorhA99edY oup,
and RO nmeans a hydrogen atom hydroxyl group, alkyl group qt algoxg group,
or 15 thiocartbarng) groapsudfsal atoher o8f 2 31861 FRFETLREFE0R, P antRE oxi de
thereof. This invention also provides a nedicine, an activated bl ood

coagul at i onihdependxnitilyi bift eachantasti eodYdrasen éﬁoggth%FSﬁ reventing

andjor 1aLing 20 L orbosie Or.Smholl S an 1, Sach LoLcpr SYALIS
nfaretion, anging pector Sy RULERErY LNLAtcll on, BY.IRARG eTbol o
coaqul ati on 29 Syndrone, L ons LIl o Slten dahe A Ok,
ofl et o LSRONSS SHGLOE B cr kB RO midpl e orgon dysigmnigon

o oo ¢l oL 06, per 995,090, W s ooy ek dpmnamound

t her eof , ~or id fniodli Srduyendd i d1BEy Prow @k
0 eg'\%ogi;#,uﬁn%&;rr%@mm@ Frdupy, e Prar yPranoues arkoxy

intermegl at epari ng the conpound represented by the general
formula (1) .%Jg[%i’ | fest ok St iéliLOIiEW ;Wrm@/ildﬁs aseupf ¢deod¥y konmpound
y e

repr esent ed general formula (1), the salt thereof, the solvate

t hereof, or &k%ﬂ%éf@éﬁ@éli@l Prepey adloox péasbomryll cyneup,
alkoxycarbonylalkyl group, alkoxycarbonylalkylamino group,
carboxyalkylamino group, alkoxycarbonylamino group,

15 alkoxycarbonylaminoalkyl group, carbamoyl group, N-
alkylcarbamoyl group which may have a substituent on the
alkyl group, N,N-dialkylcarbamoyl group which may have a
substituent on the alkyl group(s), N-alkenylcarbamoyl
group, N-alkenylcarbamoylalkyl group, N-alkenyl-N-

20 alkylcarbamoyl group, N-alkenyl-N-alkylcarbamoylalkyl
group, N-alkoxycarbamoyl group, N-alkyl-N-alkoxycarbamoyl
group, N-alkoxycarbamoylalkyl group, N-alkyl-N-
alkdxycarbamoylalkyl group, carbazoyl group which may be
substituted by 1 to 3 alkyl groups, alkylsulfonyl group,

25 alkylsulfonylalkyl group, 3- to 6-membered heterocyclic

carbonyl group which may be substituted, carbamoylalkyl

group, N-alkylcarbamoylalkyl group which may have a



This invention yet still further provides a nethod for treating thronbosis
or enbolism which conprises 15 adm nistering an effective anount of the
COEEOUHd represented by the general formula (1), the salt thereof, the
so®ate thereof, or N-oxide thereof. BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON 20 Substituents in the diam ne derivatives according to the
present invention represented by the general formula (1) will hereinafter
be described. <On group @®> The group @ neans an aryl group which may be
25 substitugsedstanuanyl ahkehgl agkplpgnhbpksimayNbB-substituted, an
aryl al kynyl group which may be substituted, a heteroaryl group which nmay be
substi t ut edgialt@lcarhemeyoai tval ReayP yhéap WﬁycﬁaﬁﬁyabéuEEEgFPFUFed, a
saturated or unsaturated, bicyclic or tricyclic_fused h%dro arbon group
whi ch may bensubst piLliyddgronpa ssat GREPEBOYHCtNEaKYaBEF Phi &yclic or
tricyclic fused heterocyclic 5 group which may. b s%bst%tuteg. Igl&gﬁ gr oup
@, the aryalgwéaprbﬁVOWﬁ@BNéékaﬁyErﬁPBup§'NéQFﬁgkg £8P Cr b8 “at divs, for
exanpl e, phenyl, naphthyl, anthryl and phenanthryl _groups. e arylal kenyl
gr oup néhnsgéogpmué‘féPn@dmﬁﬁbéﬁeQrgﬁtﬁFSSHc é&ié@r Opga%&k%g 8%?% n atons
and an al kenyl ene group haying 2 to 6 _.carbon at o BN .ther eof
may includew§l§PyP?W &Foﬁﬁbsfﬂ u&FﬁVaPEyﬁfl%gpgﬁggégghgmg%%?%Jp f%?ned by
an aryl group havi 6 t 4 carbon,at a r havi ng 2
to 6 carbon9%£§ﬂ§J£§§¥%gk¥ IQ£$UFh3?§6$p§§§n%§ %ﬁ%%%ﬁgxgﬁgﬁe%vﬁgfhynyl
group. The heteroaryl .grgu S e j AU amiing at
| east one h@Fé)Pc?’at%rﬁlg(é'ﬂe mr 3%%%&%@1 ?lﬁﬁpgng{r?&%rﬁrogenaﬁ ons, and
exanpl es L hefSoly MmN LAd e R A s MR ed AalRiaRing | Gtiouns « dus,
exanpl e, 20 Ppyritdyl, BG?I azi Ql, pyrazinyl, furyl, thienyl, pyrrolyl,
t hi azol yk, | %]+, | 7 Il ANy Aty ,azod il s urfsspal amiiealkyl
heteroa??la?ﬁ%gg%g%ﬁﬁnj ﬁéﬂﬁ§§%§'$ﬁb§% fginedhﬁy t he above-descri bed
heteroarylggfggb;ngh%¥1§d$ Eehe reibdrayl ngecdhig,0 6 carbon atons, and
exanpl es thereof may 25 include thienylethenyl and pyridyl et henyl groups.
arylsulfonylaminocarbonyl group, alkylsulfonyl-

aminocarbonylalkyl group, arylsulfonylaminocarbonylalkyl
group, OXO group, carbamoyloxy group, aralkyloxy group,
15 carboxyalkyloxy group, acyloxy group, acyloxyalkyl group,
arylsulfonyl group, alkoxycarbonylalkylsulfonyl group,
carboxyalkylsulfonyl group, alkoxycarbonylacyl group,
alkoxyalkyloxycarbonyl group, hydroxyacyl group,
alkoxyacyl group, halogenoacyl group, carboxyacyl group,
20 aminoacyl group, acyloxyacyl group, acyloxyalkylsulfonyl
group, hydroxyalkylsulfonyl group, alkoxyalkylsulfonyl
group, 3- to 6-membered heterocyclic sulfonyl group which
may be substituted, N-alkylaminoacyl group, N,N-
dialkylaminoacyl group, N,N-dialkylcarbamoylacyl group
25 which may have a substituent on the alkyl group(s), N,N-
dialkylcarbamoylalkylsulfonyl group which may have a

substituent on the alkyl group(s), alkylsulfonylacyl group,



The saturated or unsaturated, bicyclic or tricyclic fused hydrocarbon group
means a nonoval ent group derived 11 froma saturated or unsaturated,
bigyclic or tricyclic fused hydrocarbon. The saturated or unsaturated,
biézclic or tricyclic fused hydrocarbon denotes a bicyclic or tricyclic
fused hydrocarbon fornmed by fusing 2 or 3 5 saturated or unsaturated, 5- or
6- menbered cyclic hydrocarbons which are the sanme or different from each
other. In this case, exanples of the saturated or unsaturated, 5- or

6- menber ed sythocahydtiotay bopsonny Nn@lbﬂba%y%@%%%Q?EEé?y@y%¥8b%htene,

cycl ohexane, 10 cycl ohexene, cycl ohexadi ene and benzene. Specific exanples
of the satuNpfediatkvbsainpasedothieye| 8EC8P ?Ficyclic fused hydrocarbon
group may include indenyl, indanyl, tetrahydrongphthyl_san t hyl groups.
IncidentalIglkohyabbsiﬂthoéﬁrpﬁéyéétﬁF%PBd Br gn§3¥ H&Ve%?g%ﬁgf%iic or 15
tricyclic fused hydrocarbon group bonded.to T1 in the er a rgula (1)

i s not partWéEhaﬁﬁyhlPﬁh?éd.g?ﬁ@g§aﬁﬂr8E5§?8Peuﬁ§8P8rggggﬁab?cggl?E or

tricyclic fused heterocycli roup neans_a agyale r ri froma
sat ur at €d oﬁaﬁﬁ§§téF8W§d,aB%@g@ﬁ?geogrPPPc9gﬁggg28 ?ésgdgﬁngﬁogégﬁFé ring.

The saturated or unsaturated, bicyclic.ot tki 5 Lysed heterocyclic ring
denot es theaﬂ5wﬂﬁﬁﬁﬁdoﬁ¥t8F88€chﬁ§lpﬁn& E? 2 %¥9b99aabicyclic or tricyclic

fused heterocyclic.ring far by fusing 2 or 3 saturated or unsaturated,
5- to 7 25 ﬁ@%%@?@&dﬁgg rggggg?c rings which are the same or different from

each other; a bicyel]j Lcyshi grfusgedohgt groedchbg benguhdtitutedped by
fusing a saturateé o% Bgég%ﬁtated, E§ tg 7ngnbered heterocyclic ring with 1

or 2 saturat dﬁ%%ﬁ p%ﬂm§WMk@ﬁEMwﬂﬁwwﬂﬁﬁéwmmmwbmw;orO:
e

atricyclic fus eterocyclic ring formed by 5 fusing 2 saturated or

unsat ur ag Ed,anglailcky%yl Edihelrenesy Jd cudsigsuiad) @ Jeternady lor
unsaturated, 5- or "6-nenbered cyclic hydrocarbon. The position of the

sat urat ed org SRt Adredha by odules wirt trddy o ifeetfarsm shiet raeyde | IO oup
bonded to TI in'the 10 general forrmula (1) is not particularly limted. The
sat urat ed oryHinsatmdated, sWes t it Feedpe b evatdi tast et Ry AR FIFREInot es a
heterocyclic ring having at | east one hetero atom sel ected fram ox gen,

sul fur and rbiewoenc atonsy;icyel spefided IGMTTPUhT 0P HW&?}CIH%e 95

furan, rrol e, thiophene, razol e, imdazole, oxazole,,.
by substituégd, orpg saturated or unséturgked, bicyclic or

15 tricyclic fused heterocyclic group which may be
substituted;

T° represents a carbonyl or thiocarbonyl group; and
T! represents a carbonyl group, sulfonyl group, group
~-C(=0)-C(=0)-N(R")-, group -C(=S)-C(=0)-N(R')-, group -

20 C(=O)—C(=S)—N(R')—, group —C(=S)—C(=S)—N(R’)—, in which R/
means a hydrogen atom, hydroxyl group, alkyl group or
alkoxy group, group -C(=0)-A'-N(R")-, in which A! means an
alkylene group having 1 to 5 carbon atoms, which may be
substituted, and R” means a hydrogen atom, hydroxyl group,

25 alkyl group or alkoxy group, group -C(=0)-NH-, group
-C(=S)-NH-, group -C(=0)-NH-NH-, group ~C (=0)-A%-C(=0)-, in

which A? means a single bond or alkylene group having 1 to



oxazol i dine, thiazole, thiadiazole, furazane, pyrane, pyridine, pyrimdine,
pyridazi ne, pyrrolidine, piperazine, piperidine, oxazine, oxadiazine,
morphol i ne, thiazine, thiadiazine, thionorpholine, tetrazole, triazole,
tr®zi ne, 20 thiadi azi ne, oxadi azi ne, azepi ne, diazepine, triazepine,

t hi azepi ne and oxazepi ne. The saturated or unsaturated, 5or 6-nenbered
cyclic hydrocarbon denotes the sane saturated or unsaturated, 5- or

6- menbered cyclic hydrocarbon as shown in_the description of the saturated
25 or unsat 8r akeBonbiaeyeki, ¢ gebupr FCyebi) e Af 1€ d0 hyliocat bowhjebup. Specific
exanpl es of the saturated or unsaturated, bicyclic or tricyclic fused

het er ocycl i megheupnmay kiyiehedgrddp hevhegzdf Goyl5, cagdesnasPHsy| Jroup
benzot hi enyl, indolyl, indolinyl, isoindougl, i soi ndolinyl, ,indazolyl,

qui nol yl , di-kyeooeGi (FNIOR? ) —¥{BXodi ryrwrui hotS) -4 b‘TWﬂo‘éUiRnbr'r ni%on),

t et rahydroqui nol yl, isoquinolyl, tetrahydro 5 isoquinolyl, E roneTyI,
chromanyl , whdchr Glamgins4g- ByexepenzapyRanglkyl group or alkanoy

3, 4- di hydr o- 4H 4- oxobenzopyr anyl , 4Hqui noli zi nyl ui nazol i nyl,

di hydr oq®i nazetipylanc @t%r@ﬁ?ﬂﬁoé}uhﬁéf@%ﬁy?}:o{ﬁ‘ui héﬂgﬁP?‘M |9r°YJP' alkyl

t et rahydroqui noxal i nyl, cinnolinyl, tetrahydrqcinnolinyl, 10 indolizinyl,

t et r ahydr oi IFSIUPz 9%y 121 Keasyz SIYEzo0l9H O R (ﬁ(%/(d@d'r‘\gﬁg\grfzo‘%/ﬁﬁue?zol yl,
benzoxazol yl, benzoi sot hi azol yl,  bepzoi saxazol yl ,..abenzj mi Yhe

napht hyri di mf (=% ety Ahyd ﬂ%&‘mw ,?‘%t_é?eﬁégyfi b|y5rlfnln SRZERVR

t et rahydrot hi enopyri.d t hi azol opyri.dyy , a %9 &Hyrugyjz 15

t hi azol opyr |“kf§iﬁgﬁ ,m%geftorgaerﬂ/ual'ztocfnﬁi £70 olpyq]%og“ Zi nyﬂ{a%p r]?o opyT'i dyI%

di hydropyrrol opyridyl_, t a r aBY hle@¥s AP HVHRIRRW iaficg, Nyl
dihydropynw%%% rf%?|ﬁ%ﬁg§%3¥gﬁg§ﬁfﬁg%olinfh iﬁhy ropyri doqui nazol i nyl
pyri dopypi mdi 2 ahydr PPYd#+SQpYs i Nt Wy » g YN oF hd @z ok ¥ [ N~

di hydr o%gr ankgéﬂ%gaxzyoll %E&#éj’r opyr@qu, tet rahydr of%r%pyri dyl, oxazol opyridyl,

t et rahydr oowf@qw; LeyLo) oxarof Opyih dazidy | R® teld atfydiedspeabiepyiiydafi nyl,
pyrrol ot hiazol yI', di hydropyrrol ot hi azol yl, pyrrol ooxazolyl, 25

di hydropyrr ol goxazoled, hduenopyydedyén dthomzodbpytigrdapylalkanoyl or
4- oxot etrahydroci nnolinyl, 1,2, 4benzot hi adi azi nyl

1, 1- di oxy- 2k 1k @i deibesaoihvedl azgnybp, ldnd R n@ahbendoxhtioes aiom,
cycl opent apyranyl, thienofuranyl, furopyranyl, pyridoxazinyl,

pyrazol oxazaiydroiyl dazothi azbkyl , gieipagbpytkeyy,K group, or

t et rahydr oi m dazopyri dyl, pyrazi nopyridazinyl, benzoisoquinolyl, 5

f ur oci nAdl yl thpycarednyhi azetppyri dazi nyl ,

t et rahydr opyr azol ot hi azol opyri dazi nyl , : .

hexahydr ot hi az® bpykhesePhopyr ?%‘ﬁ%?l thereafsoPFi a2 NyP* 18R BPEGEGFT dyi
benzoxepi nyl, benzoazepjnyl, tetrahydrobenzQazepin zodj azepi nyl ,
benzotri azepi nyl, QEF?h+%%%%5é%?n??got%f?gﬁ§%?o h?éﬁ%ggggfng+,

thienodiazep;ggivated blood coagulation factor X inhibitor, an

anticoagulant, an agent for preventing and/or treating

20 thrombosis or embolism and an agent for preventing and/or
treating cerebral infarction, cerebral embolism,
myocardial infarction, angina pectoris, pulmonary
infarction, pulmonary embolism, Buerger's disease, deep
venous thrombosis, disseminated intravascular coagulation

25 syndrome, thrombus formation after valve or joint
replacement, thrombus formation and reocclusion after

angioplasty, systemic inflammatory response syndrome



t hi enotri azepi nyl, thiazol oazepinyl, tetrahydrothiazol oazepinyl,

4,5, 6, 7-tetrahydro-5, 6-tetranet hyl enet hi azol opyri dazi nyl and

5,6-trimethyl ene-4,5, 6, 7t etrahydr ot hi azol opyri dazi nyl groups. 15 No
pa®icular limtation is inposed on the fusing formof the fused

het erocyclic group. For exanple, the naphthyridinyl group may be any of
1,5-, 1,6-, 1,7-, 1,8-, 2,6- and 2, 7-naphthyridi nyl groups, the

t hi enopyridyl group may be any of thieno[2, 3-b]pyridyl, thieno[2,3 20
clpyridyl, tbhirpo[3maiblipyei dybant Hiyefivh8t20n] pyniddghme tMHPBROF 3, 4- b] pyri dyl
and thieno[ 3, 4-c] pyridyl groups, the thienopyrrolyl group_may be any of

t hi eno[ 2, 3- bhpymbaky foandttbhedof2n8- bkpyrEokpPrgrdups rethétiRiaz8Fopyri dyl
group may be any of thiazolo[4,5-b]pyridyl, thiazolo[4,5 25 ¢ ridyl,

t hi azol o[ 5, B1bppycildyk inghiuvaeol bLeo4 eppyEirdyD, VRE& oPéF@,Epggéﬁﬁﬁayl and
t hi azol o[ 3, 2-a] pyri dyl groups, the thiazol opyridazinyl group.nay, ,be any of
t hi azol 0 15the [ompoghgy regasisayitect F?iyaiélleoﬁﬁifl@-r&ﬁp&ﬂra‘%zlian L) che

t hi azol o[ 5, 4-c] pyri dazi nyl and thiazoI%[S,Z- Ip rkﬂazhn It roups. t he

pyrrol opyri épiltmipesecdny the SPLiaits] 2, §-rﬁf*p£ri°éy| \ Oﬁﬂém e% ¢] pyri dyl ,

pyrrolo[ 3,2 5 b]pyridyl, pyrnolo&B,%b%]p r%%ﬁlb p%%rg%%%§nékﬂkﬁ¥;idyl and

pyrrglfg3é4af]pyr|agﬁ drgﬁﬁﬁlfgekgféél5péfi}éﬁ%ﬁ?l group may be any of

pyridol 2, o= Gl Pyf 1.m Al Ny’ . ByLL 0L .2 ‘Jdn :f%@ esented by the

pyri do[ 3, 4- éﬂsﬁfﬁlmfdﬁrnﬁr,ep%ﬁ”c%[ '3 W iy

pyrido[l,z-ggp G%ﬂ%ﬂ%ﬂﬁ£ andugyrido[l,Z 10 a] pyri mdinyl groups, the

pyranot hi az ?ﬁé Lyi%e ny of pyrano[2, 3-d]thiazolyl, .

pyranol 4, 3- d] t hi azgly] .; ANl <tidli hiaadlol ng pyanald o didii azol y!
y

groups, the furopyri group may be any of furo[2, 3-b]pyridyl,

furo[ 2, 35c] Ry f St Py e darof B ZFedmidba pyr) dydhe salt
furo[3,i©b]§¥%ﬁ%¥#ugn E%%Jro[3,4-c]2{)yridy groups, the oxazol opyridyl group
may be any ofy, oxaze) of e S PyA & he ez 0l Of 49-Eoxc] dyritdyteof for
oxazolo[5,4-b]pyr|d&l, oxazol o[ 5, 4-c] pyridyl, oxazol o[ 3, 4-a] pyridyl and
oxazol o 3, 2- iy # &y 09T OFIPs , md diec Dx@z ol opyri dazi nyl group 20 nmay be any of
oxazol o[ 4, 5-c] pyri dazi nyl, oxazol o[ 4, 5-d] pyri dazi nyl

oxazol o[ 5, 4- c] pyr i Tiezd nyhveamd @xazet of 3 UL bjuptheé taxienddep cupsether
pyrrol ot hi azolyl group may be any of pyrrolo[2, 1-b]thiazolyl,

pyrrol o[ 1, 2-©3t ht agat yhg Pyrembod s 30d] empakosi , Wipieh of BT 2583 t hi azol yl
and 25 pyrrol o[ 3,4-d]thiazolyl groups, the p rrolooxazqégl 8éoup may be any
of pyrrabo[ 2admbhbsteniyy, apyefbeef1ve- 2TeRAroPy| EhHyFPBPBY2Y3- d] oxazol yI |
pyrrol o[ 3, 2-d] oxazol yl 16 and pyrrol gf 3, 4-d] zolyl group
benzoazepiner@¥%%9n%ﬁ9 be BRY %?H§F§g-géﬁ@8£§egiﬂyl#Mikgiggeﬁg%ggggfnyI
and 1H 3-benzoazepinyl groups, .or _be.a _di oxo derivative type
benzoazepinth@rBQLV§EEth§Eﬂ?§!d?ﬁy r 9% Sg %gég%§52-benzoazepinyl group,
t he benzodi azepi nyl group may be any of 1H 1, 3-benzodi azepi nyl,

1H 1, 4benzodi azepi nyl and 1H 1, 5- benzodi azepi nyl groups, or may be a

di hydro-oxo gderivabihvepbyPeaRRVZAE! apePAY! TayeNpIeNCh as

4, 5- di hydr o- €%208§P¥1F§¥bgﬁgogﬁazepinyI group, 10 the benzotri azepi nyl
group may, be any ot lEklt3efits in the diamine derivatives according to

the present invention represented by the general formula
(1) will hereinafter be described.
<On group Q>
The group 0! means an aryl group which may be
25 substituted, an arylalkenyl group which may be substituted,
an arylalkynyl group which may be substituted, a

heteroaryl group which may be substituted, a

10



benzotri azepinyl and 1H 1, 3, 5-benzotri azepi nyl groups, or may be a

di hydro-oxo derivative type benzotriazepi nyl group such as

4, 5. di hydr o- 5-oxo-1H 1, 3, 4- benzotri azepi nyl group, and the thienoazepi nyl
gr®p may be any of 15 thieno[ 2, 3-b]azepinyl, thieno[2, 3-c]azepinyl, thieno
[ 2, 3-d] azepi nyl, thieno[3, 2-c]azepinyl and thieno[3, 2-b]azepinyl groups, or
may be a di hydro-oxo derivative type thienoazepi nyl group such as

5,6, 7, 8-tetrahydro-4-oxo-4Ht hi eno[ 3, 2-c] azepi nyl group. Thi enodi azepi nyl
and 20 thi epeteirazepiaykegybupsonpywhich bavahy FuBFRgtEEEAS, 20r may be

t hose of the dihydro-oxo derivative tépe. The benzothiazepi?ﬁl group may be
any of 1H lshenzathbazepiinghtutbitedbehzeyhlageptnyrignglic fuse

1H 3- benzot hi azepi nyl groups, or nay be a di hydro-oxo derivative LyR§
benzothiazepydybcaﬁbgnogpogacWhé§h4m§¥dpﬁyéP85145%69§H-?¥b8n§8¥ﬁfﬁz§pinyI
group, and the benzoxazepinyl group may be any.of .1H 1benzoxazepinyl,

1H 2- benzoxazephnsyptuzag edh iF701lcb@ﬁ26%éE§ﬁ¥ﬁ§If&ﬁgépg?%gfoﬁgglgé a

di hydro-oxo derivative type benzoxazepinyl group such as

4, 5-di hyalr 0 g¥ouRo WhECPh 8RZ0RSEz ST tGE6Tp. Other fusing forns than these
may be allowed. 5 The above-desgriped ar [ S e I ups,

aryl al kenyl groupFnhépér8&PFPa@ken€?69?5%£58r§§ u?%?eggégéﬁﬁsg? ?ated,
bicyclic or tricyclic fused hydrocarbo I d nyl,

unsat ur at ed S9UEFc Ay 189 tq('jitccijlgﬁ ccafrt%)soed%ﬁ%#{e%f’o?)}%l %ag{pgtt?gs FQrrJ{a(ley Yedch have

1 to 3 10 substituents. anpl es ti S, mayel aehude xankydr oxyl
Ry SR AR I RS, (e BEY

group, hal oJ&? ne atom” chl ori'ne atom brom ne atom and

i odi ne atom__hal Og“eﬁ%%aé @I%@g P d 19y Tard &by Cay R atonmgubstd tit ed by

1 to 3 hal ogén an am no group, a cyano group, am noal kyl 15 groups,

a nitro;groyn hudroxyal kylg aoupskdd prerexamige Hyndioxyretdiyé oroem
2- hydr oxyet hyl” ‘group, etc.), al koxyalkyl groups (for exanple, nethoxynethyl

group, 2net hoxyget hyln@r Okt B8 € . dhe BeSRIMMOXyingrodmp, a cair oyl ad kK§¥P gr oups
(for exanple, carboxynethyl group, 2-carboxyethyl 20 group, etcbi,

al koxycar bonyh &l ki1 Q1 10ppel (desuexaemie, a net dox yLarhenydyrer iy L+ oup,

et hoxycar bonyl net hyl group, etc.), acyl groups (for exanple, alkanoyl
groups such @soli®rmayigg o6ipto atét garigenupt @nd @m@p@@n@lk©¥bbﬁ§? Gh°8i di no
group, a hydroxyam di no group, linear, branched or 25 cyclig¢ al kyl groups
having 1 to Gachndod o ohscéfoenexbePs e, 2Rdt PYRMGLBSpED Fﬁ?f BPBup, etc.),
| i near, branched or cyclic al koxy groups having 1 to 6 carbon atom 18

(for exampl einabefiexy Qh@ﬁb}eEPMBXg gFouB; etc.), ami dino groups

substituted by an al koxycarbony| group having_2 o] (for
exanpl e, nethoxyca?%%n??%ﬁ?ﬂ?ﬁ%lggﬁﬁ , %?ﬁ%ﬁy%a?%gﬁg?ggﬁ i%ﬁgégggﬁ, etc.),

i near, brang?ggpogaving at least one hetero atom selected from oxygen,

sulfur and nitrogen atoms, and examples thereof may
include 5- or 6-membered heteroaryl groups, for example,
20 pyridyl, pyridazinyl, pyrazinyl, furyl, thienyl, pyrrolyl,
thiazolyl, oxazolyl, pyrimidinyl and tetrazolyl groups.
The heteroarylalkenyl group means a group formed by the
above-described heteroaryl group and an alkenylene group
having 2 to 6 carbon atoms, and examples thereof may
25 include thienylethenyl and pyridylethenyl groups.
The saturated or unsaturated, bicyclic or tricyclic

fused hydrocarbon group means a monovalent group derived

11



5 cyclic al kenyl groups having 2 to 6 carbon atons (for exanple, vinyl

group, allyl group, etc.), linear or branched al kynyl groups having 2 to 6
caaﬁon atons (for exanple, ethynyl group, propynyl group, etc.), |inear,
brached or cyclic al koxycarbonyl groups having 2 to 6 10 carbon atonms (for

exanpl e, met hoxycar bonyl group, ethoxycarbonyl group, etc.), a carbanoyl
group, nono- or di-al kyl carbanoyl groups substituted by a |linear, branched
or cyclic alkyl groups having 1 to 6 carbon atons on the nitrogen atons)
(for exanpl €romethghcarbasdybrguasptutBtethybdaybasoyprgiviapyclic

di met hyl car banoyl group, ethyl nethyl carbanmoyl group, etc.), nono- or

di - al kyl am flasgtoupsirsebsbionut efhdysdtoratedi aeavnsdpianehed, opieyelie al kyl
groups having 1 to 6 carbon atons (for exanple, ethylam no, dinmethylam no
and net hyl ephykaticyelgcodpsed 2odangasbopr denpERBefe@ifYELd§eRFcont ai ni ng
het erocyclic groups (for exanple, pyrrolidino group, ,piperidino group,

pi per azi no §ragyclisr ghskeichbygrogerrenc fprmgd gwefﬁﬁéﬁﬁ %Bpra e preferred
the follow ng 12 %roups (a) to (1) among the abo¥F-d scrihed groups.

Narmel y, 29 satrraRedrer ayisaturrdsghersi RTRS ATICRE S fd&péifdent Iy of each

ot her, represent a hydrogen atom ano group, hal.ogen,at |_kyl group,
hydroxyalkyPY€F8§6Fhﬂnﬁog§”é$b@ﬁF %%Fofﬁgﬁk§Fd5?%&§%e§tc§%%%&ya%é?oup,

b | Kyl , , , alk b bonyl al k
aroup.or DRSNS g1 Bip LhbFCR Ry BEoRHBEPi Doy CHCby RCEREA G oup. bydr oxy

group, halogen atom, al kyl garouyp or .al y , ~ d
independent%ﬁsﬁguéggﬁx%tﬁ%rgn}ggﬁggghr%grﬁ: H%ggﬁ“?g é%%h] hyﬁﬁg&yl group,
nitro group,, i cwang. ar , QGRN at rRlaHe group, al kenyl
group, aIkyHﬁﬁﬁggghgﬁgﬂgFﬁbenogvky gf)up, hydro%§g¥kyl gf%up, al koxy

group, ?{) ko%@l@ﬂeﬁr@{p’cﬂr&%ﬂdﬁr@%n&ﬁé}@@fﬁ kybpeeetpc akphpgesup,
car banoyl group, N al kyl carbanoyl group, 15 N, N-di al kyl car banmoyl group,
al koxycar boryd +3feD i t 1AH tH @ 10 kR T s deDX Weiatvrainiyd ad ki r igryaipi ¢

fused hydrocarbon group may include indenyl, indanyl,

tetrahydronaphthyl and naphthyl groups. Incidentally, the

position of the saturated or unsaturated, bicyclic or

15 tricyclic fused hydrocarbon group bonded to T! in the

general formula (1) is not particularly limited.

The saturated or unsaturated, bicyclic or tricyclic
fused heterocyclic group means a monovalent group derived
from a saturated or unsaturated, bicyclic or tricyclic

20 fused heterocyclic ring. The saturated or unsaturated,
bicyclic or tricyclic fused heterocyclic ring denotes the
following heterocyclic ring D, @ or @:

@: a bicyclic or tricyclic fused heterocyclic ring
formed by fusing 2 or 3 saturated or unsaturated, 5- to -

25 membered heterocyclic rings which are the same or

different from each other;

®: a bicyclic or tricyclic fused heterocyclic ring

12



Rs -GC~1~( b) ~R-o wherein RO and R1, independently of each other,
represent a hydrogen atom hydroxyl group, nitro group, am no group, 20
cygpo group, halogen atom al kyl group, al kenyl group, alkynyl group,
hal*®genoal kyl group, hydroxyal kyl group, 20 al koxy group, al koxyal kyl
group, carboxyl group, carboxyal kyl group, aryl group, carbanoyl group,

Nal kyl car banoyl group, N, N-dial kyl carbanoyl group, al koxycarbonyl group,
am di no group or al koxycarbonyl al kyl 5 group; R* R Z R13 (c) wherein R11,
Ri z and R13fdrdependaudingfa erevanaeteor nepredsentt el hydr dgen at om

hydr oxyl group, nitro group, am no group, cyano group, hal ogen atom al kyl
group, 10 aldeamdregr duereraldpyaiyilc griogp wikdl dgeod leatugredgs d¥ydr oxyal kyl
group, al koxy group, al koxyal kyl group, carboxyl group, carboxyal kyl group,
acyl group, weardramatedyr dup,o iN-Gadniepieardsharmid L igr dyslr agawing kAt ar banoy!|
group, al koxycarbonyl group, am dino group or al koxycarbonyl al kyl 15 group;
ng %Z (gl{)1 5r ~d. é@:~a xguvagcéﬁn RtsedphesenpsyCl2c CHNINECTNEA, PN, 0 or S,
an : an 16, independently of one another, represen

atom hyé8r o@sjg?q)uﬁo,s%ﬁ‘%rrfgt@ﬁ d%jfp,uyra'?ﬁtﬁbratfr%p,5'21t° PP & MY drogen

heterocyclic rings with a saturated or unsaturated, 5- or
6-membered cyclic hydrocarbon.
The position of the saturated or unsaturated, bicyclic or
tricyclic fused heterocyclic group bonded to T! in the

10 general formula (1) is not particularly limited.

The saturated or unsaturated, 5- to 7- memberéd
heterocyclic ring denotes a heterocyclic ring having at
least one hetero atom selected from oxygen, sulfur and
nitrogen atoms, and specific examples thereof may include

15 furan, pyrrole, thiophene, pyrazole, imidazole, oxazole,
oxazolidine, thiazole,.thiadiazole, furazane, pyrane,
pyridine, pyrimidine, pyridazine, pyrrolidine, piperazine,
piperidine, oxazine, oxadiazine, morpholine, thiazine,
thiadiazine, thiomorpholine, tetrazole, triazole, triazine,

20 thiadiazine, oxadiazine, azepine, diazepine, triazepine,
thiazepine and oxazepine. The saturated or unsaturated, 5-
or 6-membered cyclic hydrocarbon denotes the same
saturated or unsaturated, 5- or 6-membered cyclic
hydrocarbon as shown in the description of the saturated

25 or unsaturated, bicyclic or tricyclic fused hydrocarbon
group. Specific examples of the saturated or unsaturated,

bicyclic or tricyclic fused heterocyclic group may include

13



cyano group, halogen atom al kyl group, al kenyl group, alkynyl group,

hal ogenoal kyl group, hydroxyal kyl group, al koxy group, al koxyal kyl group,
carboxyl group, carboxyal kyl group, acyl group, carbanoyl group, N5
alﬂblcarbannyl group, N, N-di al kyl car banoyl group, al koxycarbonyl group,

am di no group or al koxycarbonyl al kyl group; Rt 7 X4 to (e) R ~2 wherein X2
represents NH, N, O or S, X3 represents N, Cor 10 CH X9 represents N, C
or CH and Rl' and R18, independently of each other, represent a hydrogen
atom hydr oxyhz@EQUP1L, Nit6PegEofpryani hengovbpengyanbngpbhip; hal ogen at om
al kyl group, al kenyl group, al kynyl group, halogenoalkgl group,

hydr oxyal kytngedupylal kexyndodup, abkborgalkyylgrbngazebyéar BB)PLEtoup,

car boxyal kyl group, acyl group, carbanmoyl group, N-alkyl carbanoyl group,

N, N-di al kyl aahbdroyhigodyp, arkesgdchyBoaghipgedup, (dAhdPREIYLBAHLET -

al koxycar bonyl al kyl group, excluding the cases where X3 and X9 are
conbi nati onsndf Eeamdh@Hrogndnatylbot FOQUAROEML  ~§etirshydrosg 22 wher ei n

N indicates that 1 or 2 carbon atonms of the ri%% Sﬁbstituaed gx R19 have
been subfsti tebadibplalni chEgBaNdtenthaRAERYS, RZOSAACRZINYndEpéndent Iy of

one anot her, represent a hydrogen atom droxyl . grou nitro group, 5
ani no groupPxépéﬁ@OﬁﬁééﬁylhaﬁogéﬁlgygﬁP'gﬁﬁﬂroépg%ﬁzogpﬁ ﬁyﬂ’gggUp, al kynyl

group, hal ogenoal kyl, group, ,hydraqoxyal kyl,.qaroup, al .ar.qup, al koxyal kyl

group, carbS%}POéﬁ&&ﬁchaﬂH&%ﬁ&Pﬁﬁ%y&rogﬁgy§5fﬁugpg%§ﬁ1%'r amoyl group,

N al kyl car banmoyl _group, .N, i.a ylc%ﬁgﬁggﬁhn Joup, 10 al koxycar bonyl
iyl al Ky

group, ani ditf&L @§Q&u%¥%2§ 8& Bo grolp; Rzz X Z2 ~ ~ Rzs ~Z
tetrahydroquinoxalinyl, cinnolinyl, tetrahydrocinnolinyl,

10 indolizinyl, tetrahydroindolizinyl, benzothiazolyl,
tetrahydrobenzothiazolyl, benzoxazolyl, benzoisothiazolyl,
benzoisoxazolyl, benzimidazolyl, naphthyridinyl,
tetrahydronaphthyridinyl, thienopyridyl, tetrahydro-
thienopyridyl, thiazolopyridyl, tetrahydrothiazolopyridyl,

15 thiazolopyridazinyl, tetrahydrothiazolopyridazinyl,
pyrrolopyridyl, dihydropyrrolopyridyl,
tetrahydropyrrolopyridyl, pyrrolopyrimidinyl,
dihydropyrrolopyrimidinyl, pyridoquinazolinyl,
dihydropyridoquinazolinyl, pyridopyrimidinyl,

20 tetrahydropyridopyrimidinyl, pyranothiazolyl,
dihydropyranothiazolyl, furopyridyl, tetrahydro-
furopyridyl, oxazolopyridyl, tetrahydrooxazolopyridyl,
oxazolopyridazinyl, tetrahydrooxazolopyridazinyl,
pyrrolothiazolyl, dihydropyrrolothiazolyl, pyrrolooxazolyl,

25 dihydropyrrolooxazolyl, thienopyrrolyl,
thiazolopyrimidinyl, 4-oxotetrahydrocinnolinyl, 1,2,4-

benzothiadiazinyl, 1,1—dioxy—2H—1,2,4—benzothiadiazinyl,

14



R24 wherein X5 represents CH2, CH, N or NH, Z1 represents N, NH or 0, Z2
represents CHz, CH, Cor N, Z3 represents CH2, CH 15 S, S02 or C=0, XS-Zz
indicates that X5 and Z2 are bonded to each other by a single bond or

doMl e bond, Rz2 and R23, independently of each other, represent a hydrogen
atom hydroxyl group, nitro group, am no group, cyano group, hal ogen atom
al kyl group, al kenyl group, al kynyl group, 20 hal ogenoal kyl group,

hydr oxyal kyl group, al koxy group, al koxyal kyl group, carboxyl group,

car boxyal kyll,@r, dupenaiogladgraipy 1 adyatope ngeeysam-lal ieadsamsyily gr oup,

N, Ndi al kyl car banoyl group, al koxycarbonyl group, am dino 23 group or
aIkoxycarboﬁmk@b@ybnqﬂou@ynmd@&ﬁzgfn@pré&@ﬁﬁ@léxﬁyﬂﬁd@en atom or al kyl
group; s ~2s X Rzs ( h ) wherein X6 represents or S and Rz5 and R26,
|ndependentkqmﬂaaﬂbuayﬂ10dwﬁer1ﬂﬂébﬁ@§¥#ﬁlqy y S YIS YRRREGxy|  gr oup,
nitro group, am no group, cyano group, halogen atom aIk | group, alkenyl
group, aIkymmr%WﬁuppMﬁﬂ%ﬂﬁﬂﬁﬁﬂ%@ﬁzﬁHGup qﬂﬂﬂ%ﬁ&ﬂﬂ%&ﬂlgVoup, al koxy
group, alkox al kyl gr.oup, carboxyl car.boxyal group, acyl group,
car bamoy? %ﬁQﬁH¥HQQ4%4qHX%ﬁ 4iﬁ? 4&%% Icarbannyl group
alkoxycarbon gr.ou am di roup or_al.kox carbonylalkyl group; 8 (1)
wherei n RZ' T GRY ﬁh% %&Oéﬁgh l’represent 15 a hydrogen

atom hydro ro nitr r oup r P, r 124 0geN, at om
al kyl group, St éiéh dﬁéqgéﬁkéaé?%%)enoa %? gr oup. ’

e % BT SR AR D
N N—dialkyl 4 éﬂgbafgﬁf%yfarQ@H%bdgéggﬂin§5‘mﬂ%hiﬁﬂ%ﬂhigplnyl
al koxycar bony '@$¥€¥ EéF

10 thienoazepinyl, tetrahydrothienoazepinyl, thienodiazepinyl,
thienotriazepinyl, thiazoloazepinyl, tetrahydrothiazolo-
azepinyl, 4,5,6,7-tetrahydro-5, 6-tetramethylenethiazolo-
pyridazinyl and 5,6-trimethylene-4,5,6,7-
tetrahydrothiazolopyridazinyl groups.

15 No particular limitation is imposed on the fusing
form of the fused heterocyclic group. For example, the
naphthyridinyl group may be any of 1,5-, 1,6-, 1,7-, 1,8-,
2,6- and 2,7-naphthyridinyl groups, the thienopyridyl
group may be any of thieno[2,3-b]pyridyl, thieno(2, 3-

20 clpyridyl, thieno[3,2-blpyridyl, thieno[3,2-c]pyridyl,
thieno[3,4-blpyridyl and thieno([3,4-c]pyridyl groups, the
thienopyrrolyl group may be any of thieno[2,3-b]pyrrolyl
and thieno[2,3-blpyrrolyl groups, the thiazolopyridyl
group may be any of thiazolo[4,5-b]pyridyl, thiazolo[4,5-

25 c¢lpyridyl, thiazolo[5,4-b]lpyridyl, thiazolo[5,4-clpyridyl,
thiazolo[3,4-alpyridyl and thiazolo[3,2-alpyridyl groups,

the thiazolopyridazinyl group may be any of thiazolo-

15



group; Rzs E~=~R30 . ) (J N wherein E1 and E2, independently of each other,
represent N or CH and R29 and R3, |ndependently of each other, 5 represent

drogen atom hydroxyl group, nitro group, am no group, cyano group,
ha™bgen atom al kyl group, al kenyl group, al kynyl group, hal ogenoal kyl
group, hydroxyal kyl group, al koxy group, al koxyal kyl group, carboxyl group,
car boxyal kyl group, acyl group, carbanmoyl 10 group, N-al kyl carbanoyl group,
N, N- di al kyl car bamoyl group, al koxycarbonyl group, am di no group or

al koxycar bony| gl kybygiaapinR8; YhiR3al6 [k, p-42pwhederhnyl, represents CH or
N, YZ represents - %RBS) In 15 which R33 neans a hydrogen atom or al kyl
group haV|nghiaﬁglﬁ[sanbempgtmdazlﬁybran ahdaEQlOéﬁdZFB% i ndependent |y of
each other, represent a hydrogen atom hydroxyl Eroup, nitro group, am no
group, cyanpygﬁdap;npalggenpatonheapkytOéoéuplda keayl bgr 80y, &l kynyl
group, hal ogenoal kyl group, 20 hydroxyal kyl group, al koxy grou

al koxyal kyl pgroopp [2aBbbiprgiyip, p&ar@é%ﬁah%yplQwéaﬁylacywréPgﬁﬁ3 2=

CarbaﬁD%! 2k5)]pyridyl, pyrrolo[3,2-c]lpyridyl, pyrrolo[3,4-blpyridyl
and pyrrolo[3,4-clpyridyl group, the pyridopyrimidinyl
group may be any of pyrido[2,3-d]pyrimidinyl, pyrido[3,2-
dlpyrimidinyl, pyrido[3, 4-d]pyrimidinyl, pyrido[4, 3-
dlpyrimidinyl, pyrido[l,2-c]lpyrimidinyl and pyrido(l,2-

10 alpyrimidinyl groups, the pyranothiazolyl group may be any
of pyrano(2,3-d]lthiazolyl, pyrano[4,3-d]lthiazolyl,
pyrano[3,4-d]jthiazolyl and pyrano([3,2-d]lthiazolyl groups,
the furopyridyl group may be any of furo[2,3-blpyridyl,
furo[2, 3-c]lpyridyl, furo[3,2-blpyridyl, furo[3,2-c]-

15 pyridyl, furo[3,4-b]pyridyl and furo[3,4-clpyridyl groups,
the oxazolopyridyl group may be any of oxazolo[4,5-
blpyridyl, oxazolol[4,5-clpyridyl, oxazolo[5,4-b]lpyridyl,
oxazolo[5,4-clpyridyl, oxazolo[3,4-alpyridyl and
oxazolo[3,2-alpyridyl groups, the oxazolopyridazinyl group

20 may be any of oxazolo[4,5-c]pyridazinyl, oxazolo([4,5-d]-
pyridazinyl, oxazolo[5,4-c]lpyridazinyl and oxazolo[3,4-b]-
pyridazinyl groups, the pyrrolothiazolyl group may be any
of pyrrolo[2,1—b]thiazolyi, pyrrolo[l,2-c]lthiazolyl,
pyrrolo[2,3-d]thiazolyl, pyrrolo[3,2-d]thiazolyl and

25 pyrrolo[3,4-dlthiazolyl groups, the pyrrolooxazolyl group
may be any of pyrrolo[2,1l-bloxazolyl, pyrrolo[l,2-c]-

oxazolyl, pyrrolo[2,3-dloxazolyl, pyrrolo[3,2-d]oxazolyl
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group, N-al kyl carbanmoyl group, N, N-dialkylcarbanoyl group, alkoxycarbonyl
group, amidino group or al koxycarbonyl al kyl group; and 34 35 R4 5 R 6 Ras
( > 2~ ~~7 1 8 5 wherein nunerals 1 to 8 indicate positions, each N
inMMcates that any one of carbon atons of positions 1 to 4 and any one of
carbon atons of positions 5 to 8 has been substituted by a nitrogen atom
and R39, R35 and R3s, independently of one another, represent a hydrogen
atom 10 hydroxyl group, nitro group, am no group, cyano group, hal ogen
atom al kyl agrogprralllsesyk-gioxpzoalkypgybugspuphehbkogenseabkyplylgesapp

hydr oxyal kyl group, al koxy group, al koxyal kyl group, carboxyl group,

car boxyal kyhagr bepangcplt gHelippevaprbarpyhydr odp-2NbahkRpRE&PBANDY B Er oup,
N, N 15 di al kyl car banmoyl group, al koxycarbonyl group, am di no group or

al koxycar boaji-a-kghzgeaepinYhegeogpsuporwiel Rer 8i Hahtyeropé*@escribed. In
the description of R5 to R36, the hal ogen atomis a fluorine, chlorine,
bromi ne or d@dﬁﬁ@tawﬁntypﬁeb&h%?ﬁzz@igwéuﬁrp§paSPFﬁeéﬁ,4bﬁéﬁ&ﬁ¥grBFléyclic
al kyl group having 1 to 6 carbon _atons, the al kenyl group is a_linear,

br anched or cgpcllic 2allearple zgPdbpd WEPURg 5Neo PENER gﬁegﬁ , HREPal kynyl

group is a linear or branched al kynyl grou 2
may be any of 1H—1,3—Séﬁéod azé%iny , 1H-1,4-

benzodiazepinyl and 1H-1,5-benzodiazepinyl groups, or may
be a dihydro-oxo derivative type benzodiazepinyl group
such as 4,5-dihydro-4-oxo-1H-1,3-benzodiazepinyl group,

10 the benzotriazepinyl group may be any of 1H-1,3,4-
benzotriazepinyl and 1H-1,3,5-benzotriazepinyl groups, or
may be a dihydro-oxo derivative type benzotriazepinyl
group such as 4,5-dihydro-5-oxo-1H-1, 3, 4-benzotriazepinyl
group, and the thienocazepinyl group may be any of

15 thieno[2,3-blazepinyl, thieno[2,3-clazepinyl, thieno-
[2,3-d]azepinyl, thieno[3,2-c]azepinyl and thieno[3,2-b]-
azepinyl groups, or may be a dihydro-oxo derivative type
thienoazepinyl group such as 5,6,7,8-tetrahydro-4-oxo—-4H-
thieno[3,2-clazepinyl group. Thienodiazepinyl and

20 thienotriazepinyl groups may also be any fusing forms, or
may be those of the dihydro-oxo derivative type. The
benzothiazepinyl group may be any of 1H-1-benzothiazepinyl,
1H-2-benzothiazepinyl and 1H-3-benzothiazepinyl groups, or
may be a dihydro-oxo derivative type benzothiazepinyl

25 group such as 4,5-dihydro-1-oxo-1H-2-benzothiazepinyl
group, and the benzoxazepinyl group may be any of 1H-1-

benzoxazepinyl, 1H-2-benzoxazepinyl and 1H-3-
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having 2 to 6 carbon atons, the hydroxyal kyl group neans the
above-descri bed Cl1-C6 al kyl group substituted by a hydroxyl group, the
al koxy group is a linear, branched or cyclic al koxy group having 1 to 6
ca®™on atons, the 5 al koxyal kyl group neans the above-descri bed Cl1-C6 al kyl
group substituted by the above-described Cl-C6 al koxy group, the
car boxyal kyl group neans the above-described Cl-C6 al kyl group substituted
by a carboxyl group, the aryl group is an al kanoyl group (including fornyl)
having 1 topdAz6xeaeponyat grpuan, avoyhagrbepasdthydsoaokendeyivatixapht hoyl
group, or an aryl al kanoyl group with the abovedescri bed C6-Cl9 aryl group
subst it ut edcgpet benabauedpsoyilbgdolp- €8chl kandyp-gibugrorhgoxo-1H-2-
N-al kyl car bamoyl group nmeans a carbanmoyl group with the above-described
Cl-C6 15 al kghzgrauppsulit groted odther filsirvgeformonthamethese may be
N, Ndi al kyl car banoyl group neans a carbanoyl group with two of the
above- descr ebeédw€d-C6 al kyl groups substituted on the nitrogen atom the
al koxycar bonyl group is a group conposed_of the above-described Cl-C6
al koxy droup and Zhe0abavBoR¢SCHiEER, EHe QF?Bfﬁcag85ﬁ§PaFV;IgﬁPBBS’neans
t he above-described Cl1-C6 al kyl group sgbz i tuted b¥ t he a %%%q%%p%&bed
Cl- C6 al koxpEyiBaienYdr SFP Pandetie CRINoGerfGRYky PX rEdp Feans *t e
above-descri bed Cl1-C6 al kyl grqup substituted t I at ons.
| nci dent al | DSk UrRE es Ve 1dEs OF ilSA’,Ctlr%oc %érsgeidc 31|Y§F%f%ia%g’f%§ti onis
i nposed on the substitutin osjtion. fol Low ol : ; Rs 2
4 Re 1l 93?%3F/@?i;%§ﬁ§%ﬁ%§wﬂ%ﬁ ﬁgfa&@%gaedgngﬁggQ%Q%%Q#ﬁgrégﬁglﬁgznings
as defined ove, ,and I 6 i-ndi j to 3 R5 and R6,
i ndependent Iafls%s(?fd élae(rz‘lﬁro%c{lacgrgérc%&gf glra ble%%gle#%)r%ogle%r&é 3atom cyano group,
hal ogen, gt o, My SHUP, E%@rl')ég 8FOURe §|uk>)§'ﬂ}i|tu§h@b!pmég hakogeroal Kyl

an y

gr oup. are nore preferably hydrogen atons or al kyl groups. In the

case of the aldod, A R LR MRibderdlind Sudrefay ridiodind satumef er abl e t hat
one of R agﬁjR8>?g'a hfg?ogenhﬁionl and 10 the other is a hydrogen atom

cyano group,criad 00N Alam wdaingraiym alkendingr atmn,alialmdergraly lor
hal ogenoal kyl group. Anmobng others, it is particularly preferred that the

ot her group g hyhwgen Atom 6 had dgen atomg st itgrioagp i altgnyl group
In this case, the halogen atomis 15 preferably a fluorine, chlorine or
broni ne at orhalAsydentabrky) @y cAPi NG SYRPWT erd &l A e FRHP grajtigioasky he

al kynyl group, is particularly preferred an ethynyl group. As specific
pref er abbe exoonm®s N0 oF DR r dpyEBRIRHE By IHRIEDHoVEPY GHHRTRL S may be

mentioned chlorostyryl, 20 fluorostyryl, bronostyryl and ethynyl styryl
groups. The podrexgresupbt 9¥QMRd H7Y O%%?%%%i %f%ﬁ?'aﬁ??1)group or

Though i ¢ SHoUreH Y5 Bartbay| By ooyt fe. REBASKARLAVE i aR8y e 0T &
methoxyethyl group, etc.), a carboxyl group, carboxyalkyl
groups (for example, carboxymethyl group, 2-carboxyethyl

20 group, etc.), alkoxycarbonylalkyl groups (for example,
methoxycarbonylmethyl group, ethoxycarbonylmethyl group,
etc.), acyl groups (for example, alkanoyl groups such as
formyl group, acetyl group and propionyl group), an
amidino group, a hydroxyamidino group, linear, branched or

25 cyclic alkyl groups having 1 to 6 carbon atoms (for
example, methyl group, ethyl group, etc.), linear,

branched or cyclic alkoxy groups having 1 to 6 carbon atom

18



limted. As specific preferable exanples thereof, may be nmentioned

4-chl orostyryl, 4-fluorostyryl, 4-bronostyryl and 4-ethynyl styryl groups.
Inghe following group: Rs 2 3 -CC~~, ~4( b) 05R5 wherein RO and
R1"have the sane neani ngs as defined above, and nunerals 1 to 6 indicate
positions, RO and Rl o, independently of each other, are preferably a

hydr ogen atom hal ogen atom al kyl group or al kynyl group. It is 10 further
preferable that RO is a hydrogen atom and Rl is a hydrogen atom hal ogen
atom al kyl (§oeupxampakkymglthgxgupgrolbp,t ktbosas@rotbe kilLogen a@iedncs
preferably a fluorine, chlorine or bromne atom As the al kyl group, is
preferred agmetpyl sghetptudsdt by ankpAyoxyeagponyd paevPciieaing £5to
preferred an ethynyl group. As specific preferabl e exanples of the group
r epr esent ed 7oyatrhenabdvast difon &xamRyehe MRERORYFETPORYGLEFRERP &t |,

f1 uorophenyl et hynyl, bronmophenyl et hynyl and eth%nylphen | et hyny] groups.
The posi t i ortherscariosy lspiddachJiregen &tém ralky€egro &kynyl

group is particularly preferably a 4-position in the abgve formula though
it shoul?d newdBé cpadiiedladneubsniteddnIag §ﬁecd ﬁagbﬁpeﬁgpéfﬁl e fg)y?arrpl es

26 " b omOHGRI G s 5t o RAIER! 157657 "grouBe: 1 the

fol I owing g&%%%kﬁ%%.%ﬁﬁ§ﬁ§fséﬁdﬁﬁéq524iﬁé)z to 6 carbon atoms (for
example, ethynyl group, propynyl group, etc.), linear,
branched or cyclic alkoxycarbonyl groups having 2 to 6

10 carbon atoms (for example, methoxycarbonyl group,
ethoxycarbonyl group, etc.), a carbamoyl group, mono- oOr
di-alkylcarbamoyl groups substituted by a linear, branched
or cyclic alkyl groups having 1 to 6 carbon atoms on the
nitrogen atom(s) (for example, methylcarbamoyl group,

15 ethylcarbamoyl group, dimethylcarbamoyl group,
ethylmethylcarbamoyl group, etc.), mono- oOr di-alkylamino
groups substituted by 1 or 2 linear, branched or cyclic
alkyl groups having 1 to 6 carbon atoms (for example,
ethylamino, dimethylamino and methylethylamino groups) ,

20 and 5- or 6-membered nitrogen-containing heterocyclic
groups (for example, pyrrolidino group, piperidino group,
piperazino group, morpholino group, etc.).

As the group Q*, are preferred the following 12

groups (a) to (1) among the above-described groups. Namely,
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2~~Jw /J7 1 8 wherein R11l, Ri 2 and R13 have the sane neanings as defined 5
above, and nunerals 1 to 8 indicate positions, R11l, R 2 and R13 are,

i ndgependently of one another, preferably a hydrogen atom cyano group,
ha™gen atom al kyl group, al kenyl group, alkynyl group or hal ogenoal kyl
group. R11 is preferably a hydrogen atom al kyl group, hal ogen atom 10 or
hydr oxyl group, with a hydrogen atom particularly preferred. It is
preferable that one of R12 and R13 is a hydrogen atom and the other is a
hydrogen atom cyano group, hal ogen atom al kyl group, al kenyl group,

al kynyl group or hal ogeno fkyl group. Anpong others, it is 15 particularly
preferred that thg p be a hydrogen atom hal ogen atom al kyl
group or al kynyl this GBse, the hal ogen atomis preferably a
fluorine, chlorj m ne atom As the alkyl group, is preferred a

met hyl group. As thi al kynyl group, is preferred an ethynyl group. 20 In

t he naphthyl group,Ra 2-naphthyl group is preferred to a 1-naphthyl group.
In the case of the Zgnaphth¥l_group, a position substituted by a hal ogen
atom al kyl whesapnoR’ akgmyl, drelgpansasitdiecdhiSph Q@GT 7 585S3S i the
30 above formula though it should no% e particularly Limted, with a
6- posi ti on b¥EPKgIRBSBLPPef E¥RBA. ITREEe agﬁﬂﬁ9|a§P8up§l§Vé Bret&rpl y
substituted by a chlorine, fluorine or bronmn

t | Kk | ,
the |ike, mﬁﬂﬁrQXBaékﬁépQHQVngaékgﬁﬁsﬁFPHQntglgﬁg&5§ ggagﬁ%Q%VngTO?Puo?{ne
b i t | K | he 1 t. th -d i bed
STt 1 orb § neERECABOy B PP TBORYG L BEaer S oiePaRRBY S e apeci i ¢
f er abl L es _ther eof, | . ahlar on2-napht
o s sl e koo sy

7ohl o1 0- 2- N Myl 2 LUYY B2 Lo oy aosdniiaphid, aithroxy)

7- et hynyl - 2°napht hyl" groups. I n the follow ng group: 54 (d) X&g/ 6 7 15
wherei n X1, R R Vet R PTRANIANGD ughedmb®/e, and
nuneral s 4 Pg%%g’né?égggnpﬁgfﬁ?onsﬁggi IS preferabI;@Eﬁéﬁiéﬁ, N, O or S,
with NH 0 %&dSRb?iBHdEFéhH@Ht@9|&fpé@tﬁrbederR19eb$epeeteaaby¢ragbydrogen
atom hal ogen atom aryl group, N alkylcarbanoyl group, N, N 20
di al kyl c@r bameyl, @reuR:GN ajdotp ,gmaro anehuRl,5 samichRrcupe, dyedependent |y
of each other, preferably a hydrogen at om

group, halogen atom, alkyl group, alkenyl group, alkynyl

group, halogenoalkyl group, hydroxyalkyl group( alkoxy

group, alkoxyalkyl group, carboxyl group, carboxyalkyl

group, acyl group, carbamoyl group, N-alkylcarbamoyl group,
15 N,N-dialkylcarbamoyl group, alkoxycarbonyl group, amidino

group or alkoxycarbonylalkyl group;

RQ

—c=c (b)

10

R
wherein R? and R, independently of each other, represent
a hydrogen atom, hydroxyl group, nitro group, amino group,

20 cyano group, halogen atom, alkyl group, alkenyl group,

alkynyl group, halogenoalkyl group, hydroxyalkyl group,

20



cyano group, halogen atom al kyl group, al kenyl group, alkynyl group or

hal ogenoal kyl group. It is preferable 31 that one of R15 and R16 is a
hygctogen or a hal ogen atom preferably fluorine atomor chlorine atom and
théother is a hydrogen atom cyano group, hal ogen atom al kyl group,

al kenyl group, al kynyl group or hal ogenoal kyl group. Anbng 5 others, it is
particularly preferred that the other group be a hydrogen atom hal ogen
atom al kyl group or al kynyl group. In this case, the hal ogen atomis
preferably a1kbugr gReupshbakorgadkyhr grbne, atamboAylt heoalpkyl group, is
preferred a nethyl group. As the alkynyl group, is 10 preferred an ethynyl
group. The pagbbixga lkyhsbirbubedaky 1t keohal, ogamrbatmoml alrioyp,gNoup or al kynyl
group is preferably a 4-, 5- or 6-position in the above formula though it
shoul d be natl kgachirbamanlly glriomict, edf., NAsl ispéyilftiagbpmefydr gislowipexanpl es of the
group represented by the above 15 fornula, may be nentioned

5- chl or oi ndellykoxysafrbomydi gaouyg,, asu@n@@ogﬁ@wwypr S ldomyRATbeax Al ky L

5-met hyl i ndol yl, 5chl oro-4-fluoroi ndolyl, 5-chloro-3-fluoroindolyl,
5f|uoro-@-c@ﬁ@mm;ndolyl, 5-ethyny|-3-f|uoroindonI,

5chl or o- 3- (N, N-di net hyl car banoyl )i ndol yl, 5-fluoro-3-(N, N 20
d|nethylcarbanny“ilndolyl 5- chloro 3- fornyllndolyl 5
fluoro-3-fornyliRdolyl, 6- chIoB ndol yl , 6- quor0|ndonI, 6- br omoi ndol yl ,
6- et hynyl i ndol yl, 6cngethylindglyl, 5ch|orobenzothieny|,

5-f | uor obenzot hi en 3 Rbenzgtdhi enyyl ) 5- et hynyl benzot hi enyl, 5-nmet hyl
25 benzothienyl, 5 benzo enyl , 6chl orobenzot hi enyl

6- f | uor obenzot hi eny! pbenzot hi enyl , 6-et hynyl benzot hi enyl, 6-net hyl
32 benzot hi enyl ~Chl oxebenzof uryl, 5-fl uorobenzofuryl,

5br omobenzof uryl , /5- et hynyl benzof uryl, 5-nethyl benzofuryl,

5-chl or o- 4- quorobenzofuryI 6- chl or obenzof uryl, 6fl uorobenzofuryl,

6- br onbbenzqf n Get hp(nyla gnRo¥ Urj}ﬂdé)&&%rﬁ:l thlmz&{wyyér,groups The
position of t ébove described substit uent group bonded to T1 is not

particul arl )&égf@é&ﬂ: Dutydfoqureleiab) yn@l ZopPsidiaurp orndpesigrem i n the
formula (d) pecifically, nore preferred are 5-chl oroindol-2-yl,

5-f | uor oi ndadmizreylgrdudy aipiislad r i 2-lyd logeret diyary) | alloy 1 29 ydyp,

5- et hyl i ndol - 2-yl, 5-chl oro-4 fl uoroi ndol - ,

5-chl or 093- fdlkﬁmyrmgﬂo@pylalﬁymyxnmmémﬂmchiﬂ¢mﬁmoa&§wl group,

3-chl oro-5-fl uoroindol -2-yl, 3-brono-5fl uoroindol -2-vyl

5- br onmo- 3- ¢ Hiyhob ol k2L yq;ro@br@wsom|w1éﬁ>nd@lk<2xwlkyl group,

5-chl oro-3-fornylindol -2-yl, 5- quoro 3 15 fornyllndol g

5- br ono- 3- fcﬂamb¢xmkng;pg@, %ﬁ%@%&h@l 8l f%?%??qn@%y 29ypup, carbamoyl
5-chl oro-3- (N, N-di net hyl car bano %ind0|2 yl dialkyvl b 1

5-f | uor o- 3- ($¥Q¥thﬁﬁ k¥t nﬂﬁ?u@'y$iN' talkylcarbamoyL group,

5b 3-(N, d th I dol - 2
S e S R At R TRlaFaS grour_ar, abkoRugREROpYLagKY]

15 group;

14 15

J g8 (d)

X]

wherein X! represents CHp, CH, NH, NOH, N, O or S, and R
R and R'®, independently of one another, represent a

hydrogen atom, hydroxyl group, nitro group, amino group,
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20 fluoroindol -2-yl, 6-bronoindol -2-yl, 6-ethynylindol-2-yl,
6- et hyl i ndol - 2-yl, 5-chl oroi ndol -3-yl, 5-fluoroindol-3-yl,
5-&r]om)i ndol - 3-yl, 5-ethynylindol -3-yl, 5-nethylindol-3-yl,

| or 0- 4-fl uoroi ndol -3-yl, 6-chloroindol-3-yl, 6fluoroindol-3-yl,
6- br onoi ndol - 3-yl, 6-ethynylindol-3-yl, 25 6-nethylindol-3-yl,
5-chl or obenzot hi ophen-2-yl, 5fl uorobenzot hi ophen-2-yl,
5- br onobenzot hi ophen-2-yl, 5et hynyl benzot hi ophen-2-yl,
5- net hyl benzpd i ophenp 2- Nh1o&ed3atomchh Dkt 49 fowor obbheny hi phen- 2- y| |
6- chlorobenzothlophenz yl, 6-fl uorobenzot hi ophen-2-yl,
6- br onobenzgt by ephegrayd, 6a BbYyny4 benk oy howpheny@rgxyalkyl group,
6- met hyl benzot hi ophen- 2yl , 5-chl or obenzot hi ophen- 3-yl,
5- fIuorobenzpkbxpp@eﬁuﬁ,yhlk5x5abkphn@é©@@th¢@ph@ﬁY£ QFOHP,
5- et hynyl benzot hi ophen-3-yl, 5 net hyl benzot hi ophen- 3-y
5-chl or 0- 9- thnbonpehkgihgoph9n3ayyl 6relPor 6BE é@?ﬁ@oﬁﬁ@HPB r,
6- f | uor obenzot hi ophen- 3yl , 6- bronDbenzothlthen 3- g 1
6- ethynyibeaibyhcephémoslygroepweNhyrﬁéﬁiﬁv FBBH@W ¥-yproupy
5- chl or obenzof uran- 2-yl, 10 fl uorohenzof uran-2 1 1k
5- bronnbenz@ﬂ&ﬁaﬁcar9pnyg éFﬁVﬁle@ﬁ?&PBr&ﬁoﬁpyPr % ﬁﬁ?ﬁﬁﬁﬁ DYtaTENLo- yl,
5-chl or 04-fl uor obenzof uran-2-yl, 6-chl orobenzof uran-2-yl,
6f | uor obenz@¥araA- 2-yl , 6-bronnbenzofuran-2-y|, 6ethyny|benzofuran-2-y|,
6- met hyl benzofuran-2-yl, 5 15 chl orobenzof uran-3-yl,
5-fl uorobenzofuran-3-yl, 5 bronobengofuran-3-yl, 5-ethynyl benzofuran-3-yl,
5nmet hyl benzof uran- 3-yl, 5-chl oro-4#f| uorobenzof uran-3-yl,
6-chl or obenzof uran-3-yl, ,6-fluorogbenzofuran-3-yl, 6br onobenzof ur an- 3- yl,
6- et hynyl benzof ur an- 3- ylX and 633 net@xlbeﬁ@dfuran 3-yl groups, wth
5-chl or oi ndol - 2-yl , E&ﬂ%uor , 5-bronoi ndol - 2-yl,
5- et hynyl i ndol - 2- yI -2-yl, 5-chloro-4- quor0|ndoI-2-yI,
6chl or oi ndol - 2-yl , 6- q -yl, 6-bronoi ndol - 2-yl,
6- et hynyl i ndol - 2-yl, 6- nethylndol 2-yl, 5-chloro-3 25 fluoroindol-2-yl,
3- br ono- 5- chl or oi ndol - 2-yl, 3-chl oro-5fl uoroi ndol - 2-yl,
3- br ono- 5- f [y irdod?- Zeb&esénb@ONH-SNhl®romn60IXé yépresents N, C or
5- br ono- 3-fl uoroi ndol - 2-yl, 5-chloro-3 34 rnylindol -
5-f 1 uor pe 3- knnnyﬁimdpkegemts ﬂ-bﬁomm-gﬂorﬁpﬁlﬁgmanﬁ)ﬂ ' lndependently
5-et hynyl -3-fornylindol -2-yl, 5-chloro3-(N, N-dlnethylcarba )i ndol - 2-yl,
5-f | uor 0- 3- (A Nt atetditienr bearyd JeHd ol @%Og%’l - AN CN‘%I group,
di et hyl car banoyl )i ndol - 2-yl, 5-et hynyl - 3- (N
di met hyl car beioyd ) FRIEY - 210 SIEPHRY o%é“?‘%t%%%eﬁlazl%en atom, alkyl

5-fl uor obenzot hi ophen- 2- yI 5- brono, enzo hi ophen-
5et hynyl benzZbtPHRP RS | I8t t%cg a}@qenoalkyl group,

A T L ARG s
5- chl o1 SFensot raht 4o e@]fgu P AR Obns o i S B y1 = Bt Srnz o7 ur an 5

5-chl or Nzo br onobenzof ur an- 2-yl ,

S5- et hynyl benz ang2; bybbenzpb i any 2x¥dialkylcarbamoyl group,
5-chl or o- 4- f?)g% bglﬂlzoy{:? ngel-gyl 9 gRoHp

alkoxycarbonyl group, amidino group oOr alkoxycarbonylalkyl

group, excluding the cases where ¥x? and X* are combinations

of C and CH, and are both C or CH;

R19 Rzo

22
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15 6-chl orobenzof uran-2-yl, 6-fluorobenzofuran-2-yl, 6

br omobenzof uran-2-yl, 6-ethynyl benzofuran-2-yl and 6 net hyl benzof uran-2-yl

grgups being particularly preferred. In the followwng group: R ~a 4 5
(e) X3i X/ 6 7 20 wherein X2, X3, X4, R17 and R18 have the sane

meani ngs as defined above, and nunerals 4 to 7 indicate positions, Xz is

preferably NH, O or S, any one of X3 and X9 is preferably CH or C

particularly preferably C. R17 and R18 35 are, independently of each

ot her, prefgiab¥n av hysd Deere atomt cyamo Yroaphomad oeyeh af othe af k4 group,
al kenyl group, al kynyl grou$ or hal ogenoal kyl group. It is preferable that
one of RI' amssRlgutsedabhyHt®ogeweatemn amvdss ittvdest et § i IRARTOFEP Ut om
cyano group, halogen atom al kyl group, al kenyl group, al kynyl group or

hal ogenoal kyhd grOyp R*Armmiy RSt heisdependenphyt PEuPRe| §7ptefBrred that the
ot her group be a hydrogen atom hal ogen atom _al kyl group or al kynyl group.
In this caseeptheehalegbmdaogﬁniétQm:phé@é@éﬁﬂygéoFPuo?FEE? 8ﬁ?8¥rne or
brom ne atom As the al kyl group, is preferred a netz%l gr.oup As the

al kynyl Tgr oapinpsgpeeber EBaNANIEPHYny N2 PEED. 2FRB pd YloAT8uBst it ut ed by

6 poo 11 on Bakent aBE0uPS 5ok BH RN Ot Hobgn PLORBRRA RSt TBE Bar t poul ar | y
bbove.f or mubEUTAHyBETHeAEPORed L ORFo RSP iR SpT Ve ERERL or P (e
5 br ool ndasSFPPXa S8 CUBNy AEPRAIGIYI SRl orssanTr o s SEa e Lot o
penzi m dazolyl . beq T2 Yl ez dazel - DeEAEaBABsh. Bau

benzot hi azoPyP" éenzothrdzol'yl , 5-brompbenzi i dazol yl ,

5-et hyni//(%) 6-chl or %%%Oﬁ}ﬁqf;‘gﬁqp' Grdildior0 e Rzivaxdazaionylalkyl

6- et hyn 5- 16 abenzo 5-f 1 uor 05- bronobenzot hi azol yl ,
5-ethyny|6-%Q%Q&gbenzothiazolyl, 6- f | uor 06- br onobenzot hi azol yl, 6-et hynyl

wherein X° represents CHp, CH, N or NH, 7! represents N, NH
or 0, Z? represents CHp, CH, C or N, 73 represents CH, CH,
15 5, SO, or C=0, X°-2z? indicates that X° and 7? are bonded to
each other by a single bond or double bond, R?? and R%,
independently of each other, represent a hydrogen atom,
hydroxyl group, nitro group, amino group, cyano group,
halogen atom, alkyl group, alkenyl group, alkynyl group,
20 halogenoalkyl group, hydroxyalkyl group, alkoxy group,
alkoxyalkyl group, carboxyl group, carboxyalkyl group,
acyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-

dialkylcarbamoyl group, alkoxycarbonyl group, amidino
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36 benzot hi azol yl , 5-chl orobenzoxazol yl, 5-fl uorobenzoxazol yl,

5- br onobenzoxazol yl , 5-et hynyl benzoxazol yl, 6-chl orobenzoxazolyl,
G-Bhuorobenzoxazolyl, 6- br onobenzoxazol yl, 6-et hynyl benzoxazol yl,

5- chil or obenzoi sot hi azolyl, 5 5 fluorobenzoi sot hi azol yl,

5- br onobenzoi sot hi azol yl, 5 ethynyl benzoi sot hi azol yl,

6- chl or obenzoi sot hi azol yl, 6fl uorobenzoi sot hi azol yl ,

6- br onobenzoi sot hi azol yl, 6et hynyl benzoi sot hi azol yl ,
5-ch|orobeng@b&@x@zobykpx@bbm@p@béﬂi@@éogap@pyI@nﬁ-ﬁf%mﬁn@ﬁ%ﬁﬂﬁbkatolyl,
5-et hynyl 10 benzoi soxazol yl, 6-chl orobenzoi soxazol yl ,

6- f | uor obenhyidsagazrolaylom &rbredriyldegzeivpsxazol yl and

6- et hynyl benzoi soxazol yl groups. The position of the abovedescri bed
substituent group bonded to Tl is not particularly limted. More preferred
are 5-chl oroi ndazol 1 63-yl,R§-fluoroindazol-3-yl, 5- br onoi ndazol -3-yl, 5
et hynyl i ndazol - 3-vyl o¥Qi ndazol - 3-yl, 6fl uoroi ndazol - 3-yl,

6- br onoi ndazol - 3- }ﬁﬂazqhg yl, 5-chl orobenzi m dazol - 2-yl,

5-fl uor obenzi m dazoksg br onobe ?nidazol-z-yl,

5- et hynyl benzi m dazol yI3” 6 20 chl orobenzi m dazol - 2-yl,

6- f | uor obenzi m dazol -2-yl, 6 bronobenzi m dazol - 2-yl,

6- et hynyl benzi m daz

e 2-Yyl , 5chl orobenzot hiazgbs 2-y| ,n26 . |

ST Lor SbenZOIaNSiTb It FobresRPboBeR Torh AU0I . it K%, independently
5- et hynyl benzot hi gzol -.2-yl ,_6¢ i -2-vl, d 1 ,
6- f | uor oBenzot Hidzol ™~ 2-Y1", %iﬁg %érngpnoeagéﬁ;zd(}'lti?ﬁazo%%%’ymy roxyL group

6- et hynyl benzat hi 2 Ydi e i) ‘hal tom, alkyl
praeit @%%ﬁ ﬂﬁ%@%\%&;@ﬁ%%r o) 'halogen atom, alky

5-f | uor obenzoxazo Zol - 2-yl, "5-et hynyl benzoxazol -2-yl, 6
37 chl or X3Z éréi]yl r&igd | uoriehenz e dd - hadlogenoalkyl group,
6br onobenzoxazol™-2-yl, -ef%ynylbenzoxazol-z-yl,

5chl or obenz ol wot dit gz 0ty B-ghoud; 4 Lies:0p epzairs,otdl leasoyaBeyl ,group,
5- br onobenzoi'sot hi'azol - 3-yl, 5-ethynyl benzoi sot hi azol -3-yl, 5
6- chl or obenzei 5865y BzZPtode y | ca fod yX lopengod ot azbl gBeyp, carbamoyl
6- br onobenzoi sot hi azol - 3-yl, 6-ethynyl benzoi sot hi azol - 3-yl,
5- chl or abenzgi soxaz20ta Byl caBodhapt ofperzoi Soxddzdla Bkyl carbamoyl group,
5br onobenzoi soxazol - 3-yl, 5-ethynyl benzoi soxazol - 3-yl,
6chl or obenzod blosayot ri3eyyl Grépior ybbhizer sexeud| 0B-§} kopyqyrbonylalkyl
br omobenzoi soxazol - 3-yl and 6- et hynyl benzoi soxazol -3-yl groups, wth
5- chl or obenz¥¥®@Rzol - 2-yl, 5-fl uorobenzi m dazol - 2-yl,
5- br onobenzi m dazol - 2-yl, 5-ethynyl benzi m dazol - 2-yl,
6- chl or obenzi m dazol -2-yl, 6-fl uorobenzi m dazol - 2-yl,
6- br omobenzi mi dazol - 2-yl, 6-gt’hynyl 15 benzi ni dazol - 2-yl,
5- chl orobenzot hi azol - 2-y 2<fl uoro benzot hi azol e- 2-yl,
5- br onobenzot hi azol - 2-yl .'hylgengothiazole-z-yl,
6- chl or obenzot hi azol - 2- ot hi azol e- 2-yl,
6- br onobenzot hi azol - 2<yl et hynyl benzot hi azol e- 2-yl
5- chl orobenzoxazol - 2-yl, 5-fluoro 20 benzoxazol - 2-yl,
5- br omobenzoxazeki - ¥, 5 RAYNYVA ndse@zoly 21l eadh Chi s wbergmxerait 2-yl
6-f | uor obenzoxazol - 2-yl, 6-bronobenzoxazol -2-yl and
6- et hynylshengoxagebgényhtahpupgdbekny pactpeuhatky prefipsredindngnguphese,
5-ch|orobenzinidazoP-Z-yI, 5-fl uorobenzi m dazol - 2
cyano group, halogen atom, alkyl group, alkenyl group,

alkynyl group, halogenoalkyl group, hydroxyalkyl group,
alkoxy group, alkoxyalkyl group, carboxyl group,
carboxyalkyl group, acyl group, carbamoyl group, N-

20 alkylcarbamoyl group, N,N-dialkylcarbamoyl group,

alkoxycarbonyl group, amidino group or alkoxycarbonylalkyl
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25 yl, 5-bronobenzi m dazol -2-yl and 5-et hynyl benzi m dazol -2yl are further
preferred. In the follow ng group: 38 Rs 5f~0 ~,N7 8 wherein N
indlcates that 1 or 2 carbon atons of the ring substituted by R19 have been
sufStituted by a nitrogen atom R19, Rz and Rzl have the sanme meani ngs as
defined above, 5 and nunerals 5 to 8 indicate positions, R19, R2 and R21
are, independently of each other, preferably a hydrogen atom cyano group,
hal ogen atom al kyl group, al kenyl group, al kynyl group or hal ogenoal kyl
group. R 9 gsoparticularly preferably a hydrogen atom It is preferable
that one of 10 R2 and R21 is a hydrogen atom and the other is a hydrogen
atom cyano group, halo%ég atom al kyl group, al kenyl group, alkynyl group
or hal ogenoal kyl group. BRnong others, it is particularly preferred that the
ot her group be a h n atom hal ogen atom al kyl group or al kynyl group.
15 In this case, t A ato is preferably a fluorine, chlorine or
brom ne atom As al Jofl group, is preferred a nethyl group. As the

al kynyl group, is preNefred an ethynyl group. The position substituted by

t he hal ogen atom al kyl group or al kynyl group is preferably a 6- or 20

7-position in the abpve forjrul.a though it I ot artd sl dy N
linmited. AsWBpEBHP E pﬁ%‘%e@ablléld%)?gﬁ%e tlﬁg&gc?fd"‘,&né’f %ergrrertrﬁpﬁolgned

UL S i R
g?;ﬂ?g:gétiﬁgfgﬂyiggébﬂmlS%Hjéwfwﬁ%&é%%nﬁgﬁ@Pf'oﬁbé§cﬁr§ﬁﬁéf§d are
5 represent a hydrogen atom, hydroxyl group, nitro group,
amino group, cyano group, halogen atom, alkyl group,
alkenyl group, alkynyl group, halogenoalkyl group,
hydroxyalkyl group, alkoxy group, alkoxyalkyl group,
carboxyl group, carboxyalkyl group, acyl group, carbamoyl
10 group, N-alkylcarbamoyl group, N,N-dialkylcarbamoyl group,

alkoxycarbonyl group, amidino group oOr alkoxycarbonylalkyl

group;

wherein Y! represents CH or N, Y? represents -N(R**) -, in
15 which R® means a hydrogen atom or alkyl group having 1 to

6 carbon atoms, O or S, and R3! and R*?, independently of

each other, represent a hydrogen atom, hydroxyl group,

nitro group, amino group, cyano group, halogen atom, alkyl

group, alkenyl group, alkynyl group, halogenoalkyl group,
20 hydroxyalkyl group, alkoxy group, alkoxyalkyl group,

carboxyl group, carboxyalkyl group, acyl group, carbamoyl

25



6-f | uor oqui nol i nyl, 6-bronoqui nolinyl, 6-ethynylquinolinyl,
6- chl or oi soqui nol i nyl, 6-fluoroi soquinolinyl, 6-bronoisoquinolinyl,
6- gt hynyl i soqui nolinyl, 7-chlorocinnolinyl, 7-fluorocinnolinyl,
7- BT onmoci nnol i nyl and 7-ethynyl 5 cinnolinyl groups, with
6- chl oroqui nol i n-2-yl, 6-fluoroquinolin-2-yl, 6-bronoquinolin-2-yl,
6- et hynyl qui nol i n-2yl, 6-chl oroqui nolin-3-yl, 6-fluoroquinolin-3-yl,
6- br onoqui nol i n-3-yl, 6-ethynyl qui nolin-3-yl, 7-chloroquinolin-2yl,
7-f 1 uor oqui gebup; 2Nyhk 1 kvibaebagoiydokirou, yN, NFdie lsyAyaybguionsl oroRpy|
7-chl oroqui nol i n-3-yl, 7-fluoroquinolin-3-yl, 7-bronoquinolin-3-yl,
7- et hynyl quianabixgcaybon§ichirougi, s aquidiobi graupl oreaflkesyspsOQUYRSLKYL3- yI |
6br or noi soqui nol i n-3-yl, 6-ethynylisoquinolin-3-yl, 7
chl or oi soquigrelupn- 3ngl , 7-fl uoroi soqui nolin-3-yl, 7-bronol5
i soqui nolin-3-yl, 7-ethynylisoquinolin-3-yl, 7 chlorocinnolin-3-yl,
7-f|uorocinno|in-3-Xl, 7bronnci¥polin-3-yl and 7-et hynyl ci nnol i n- 3-yl
groups being partigeul afly pgefg red. Among these, 6-chloroquinolin-2-yl,
6- f | uor oqui nol i n- 2- y\, pqui nol i n-2-yl, 6 20 et hynyl qui nolin-2-yl,
7- chl or oqui nol i n- 33y, 3huipolun $-yl, 7-bromoquinolin-3-yl,
7- et hynyl qui nol i n- quino¥|n-3-yl, 7-fl uoroi soqui nolin-3-yl,
7br onoi soqui nol i n- I 1 soqui nol i n-3-yl, 7chl orocinnolin-3-yl,
7-f 1 uorocinnolin-3-yl, 25~br onoci nnol i n-3-yl and 7-et hynyl ci nnol i n-3-yl
groups are further preﬂerre8. In the foll owi ng group: 40 Z3 5 RR2 6 23 7
R ~Z R24 wherein nunerals 5 to 8 indicate positions, X5 represents CH2, CH,
- Nor NH _Z1 represents N or_ 0,q Z | {GH2, af N, Z3

repr esents el r§me§@zll\£;rl &8 %%e@%%%%%at es sf'ﬁlé_%ac%s and Z2 are

bonded to_eagly Olals b & SNl sn bapdl Sxrsloubl Cooonds wewh féhs RS andl R24

have the sarie Teani ngs as ned above, R22 and R23 are, independently of
each other, prefarablye ahydo9en Mam syanes s hat ogerhas deml Kyl
group, al kenyl group, 10 al kynyl group or halogenoalkyl group. It is
preferabl e thaisonewdd RPR angi fesgés acdydragerr®and’t keotRiér is a
hydr ogen atom cyano group, hal ogen atom al kyl group, al kenyl group,
al kynyl gr oumdspdedegenpad kKydbngranpthédmpngeptdeest #thydreaenizubar |y
preferred that the other group

10 hydroxyl group, nitro group, amino group, cyano group,

halogen atom, alkyl group, alkenyl group, alkynyl group,
halogenoalkyl group, hydroxyalkyl group, alkoxy group,
alkoxyalkyl group, carboxyl group, carboxyalkyl group,
acyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-
15 dialkylcarbamoyl group, alkoxycarbonyl group, amidino
group or alkoxycarbonylalkyl group.
These groups will hereinafter be described.
In the description of R> to R%®, the halogen atom is
a fluorine, chlorine, bromine or iodine atom, the alkyl
20 group is a linear, branched or cyclic alkyl group having 1
to 6 carbon atoms, the alkenyl group is a linear, branched
or cyclic alkenyl groups having 2 to 6 carbon atoms, the

alkynyl group is a linear or branched alkynyl groups
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15 be a hydrogen atom hal ogen atom al kyl group or al kynyl group. In this
case, the halogen atomis preferably a fluorine, chlorine or brom ne atom
he al kyl group, is preferred a nethyl group. As the al kynyl group, is
preterred an ethynyl group. The position substituted by 20 the hal ogen
atom al kyl group or al kynyl group is preferably a 6- or 7-position in the
above fornmula though it should be not particularly limted. R29 is
preferably a hydrogen atom or al kyl group, and a nethyl group is 41
preferred asavheclkyo g aapbohs aRdMs,i < hearmtyidngd s ik yar efrsruredie@ntsy dr ogen
atom As specific preferable exanples of the group represented by the above
fornul a, mayhee amevtd-oleet beddihGdrabky hof Toyp , selest bkydedgay ndl inyl, 4 5
oxodi hydr oqui nazol i n-2-yl, 4-oxotetrahydrocinnolinyl, 4 oxobenzoeyranyl
4- oxobenzot Hiyatticaai Inyd roup 1 -tdiensal kg aleviroti adilaZiand, agnche
benzoxadi azi nyl groups. As specific preferable exanples thereof, may be
ment i oned 6-aytilldrao-adidscadt tghruagdiatbinicnyll £ B-§ | GRIFRRTY -3 / )Fd?%qui nol i nyl ,
6 10 brono- 4- oxodi hydroqui nolinyl, 6- ethynyl 4- oxo di hydroquin L Tyl
7-chl or 0°4- @&d@&mlﬁduumumymeanﬁ I AR Qﬁ%lcﬁoﬁlﬁn f

7- br ono- 4- oxodi hydr oqui nol

7- h | - 4- di h | |
6¢hl or o- 4<m&iqp91%H@ﬂ&ﬂ?kﬁﬁ%d%%l?ﬁ?l % ?Tﬁ%égrib%g 8qﬂkp%éﬁg§y group,
ooty -4 8o %ﬁ%@;ﬁg@gﬁms THET AR ea 1

7-chloro-4-0 di hydr oqui nazol i %% th 1
7-fl uor o- 4- %;4%?% drlgﬁ 2%0 y a carboxyl group, € acy

7-b 4-
7. e[ﬁgﬁyl 0X 3u ég%ﬂfgggaﬁﬁiai%ﬁydal 1ncl ?%?O Eégp lh g%v1ng 1 to
tetr ahy%oqugn@gmam a%@%al U 030 21 %ﬂoﬁﬁtéﬁmdég SUb&E6PY | or

6- br ono 4-tetr roqui nol 1’ nyl

6et hynyl - ek &yl y@& quéﬂoéhnyf lalkanoyl group with the above-
7-chl or o- 1 2 %P4té§$ahydr&%U|nollnyl Y Y

7-fluoro-1, 2d§séri§%&a@ydLQQ&tﬁD|gﬂ&up substituted on the above-
7-bronD-1,2,3,4-tetrahydroquinoIinyI, 7 25

et hynyl - 1, 2, 3e det Eheahgdimquailiahiogyl group, the N-alkylcarbamoyl group
6- chl oro- 1, 2, 3, 4t et r ahydr o- 4- oxoci nnol i nyl ,

6-fl uoro-1, zmeaﬂstetcahbdmoyhogo@upn@ithythe above-described C;-Cg

6- brono- 1, 2 3, 4-t et rahydr o- 4- oxoci nnol

6- et hynyls 1, 21 Ry #- geovRhgdpat 4L Bked] ﬁﬂoF%ﬁyPltrogen atom, the N,N-
7-chl orol, 2, 3, 4-t et rahydr o- 4- oxoci nnol i ny

7-f1uoro-1, 2d3ahké%¢aﬁ§amayh a£BEPnW6PPﬁyP ,carbamoyl group with two of

L or o L2 B g S AL ARak ol Ll TR Sy A o- 4 S

nitrogen atom, the alkoxycarbonyl group is a group
composed of the above-described C;-C¢ alkoxy group and a

20 carbonyl group, the alkoxycarbonylalkyl group means the
above-described C1-Cg¢ alkyl group substituted by the above-
described C;-C¢ alkoxycarbonyl group, and the halogenoalkyl
group means the above-described C;-Cs alkyl group
substituted by 1 to 3 halogen atoms. Incidentally, in the

25 above description, no particular limitation is imposed on
the substituting position.

In the following group:
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4- oxobenzopyranyl, 6-brono-4H 4- oxobenzopyranyl,

6et hynyl - 4H 4- oxobenzopyr anyl, 7-chl oro-4H 4oxobenzopyr anyl
7-E*uoro-4kk4-oxobenzopyranyl, 7- br ono4H- 4- oxobenzopyr anyl ,

7- et hynyl - 4H 4- oxobenzopyranyl, 6 10

chl oro-1, 1-di oxy-2H 1, 2, 4- benzot hi adi azi nyl, 6-fluoro-1,1

di oxy-2H 1, 2, 4- benzot hi adi azi nyl ,

6- brono- 1, 1- di oxy- 2HL1, 2, 4- benzot hi adi azi nyl
6-ethyny|-1,1-dioxy-2FL1,2,4be?zothiadiazinyI,
7-ch|oro-l,1-dioxy-2k#1,2,§beR ot hi adi azi nyl, 7-fluoro-1,1-dioxy-2H1,2,4
15 benzot hi adi azi nyl , 79brepo-1, 1z di oxy-2H1, 2, 4 benzot hi adi azi nyl,

7-et hynyl - 1, 1- di ofy- 2H ' Bthia?'afinyl,

6-chl oro-2H1, 2, 4-benzop i nyl, 6f \dbto-2H 1, 2, 4- benzoxadi azi nyl ,

eRZO Wl , 6-ethynyl -2H 1, 2, 4-benzoxadi azinyl, 7 20
chloro-2H 1, 2, 4- benzgxadi agi nyl, 7-fluoro-2H1, 2,4 benzoxadi azi nyl,

7- brono-2H 1, 2, 4- bengéxadi azi nyl and 7et hynyl - 2H 1, 2, 4- benzoxadi azi nyl
groups; w th 6-chl oro-4oxo-1, 4-di hydroqui nol i n-2-yl,

6- fl uoro- 4- oxo- 1, 4di_hydr pquinol i n- 2-yl, 6-brono-4-0x0-1, 4-di hydr Lpolin-2
25 y1 " O o WIS AL o B U Gaulase: fbs. gpne Regaingsthly deegHLE

7-chl or o- 90x0- 1, 4-di hydr oqui nol i.n-2-yl,. .. Ly 5 6

7-f1 uor o- 4- XEVE A d}%%lﬁagoﬁ |1nté>3ﬁ AndiGasiR PRS- & h)a/\ardo%u'i nol i n-2
43 yl, 7-ethynyl : 4- 0x0- 1, 4- di,hy i | N-.2- hvd
6_Ch|0r0_40%@4%éé%ﬁﬁﬁéﬁ%dﬁ?ﬁg%%}f%&%%&lE%érbf%ﬁgrably a hydrogen

6-fl uor og 4- %Odf&h?{%%%cg:%ﬂ&a%ﬂdﬁ&i ya}bom, alkyl group, alkenyl

6-bronn-3-oxo- I'nazol 1 n-2-y
6-ethyny|-4E§§95 Asdl rQﬂHﬁ 0} ik 1ode¥dalkyl group. R® and R® are
7-chl or o- 4- o-f%ﬁ-diﬁ?ﬁg%quiﬁgﬁolin-Z-Q%? 7-fﬁaof%-4
0x0- 1, 4- di hygd Q0 Ub ez d Bir 2 -W d r dg et iitordls 0xi0-all, Ml hytswgsu nazoltine- 2- yl
7- et hynyl - 4- oxo- 1, 4- di hydroqui nazol i n- 2-yl ,
6- chl oro- 1, ;3 &-d £ttiadysrogui quodbum, 22 yhethyl group is preferred. It
6-fluoro-1, 2, 3, 4-tetrahydroqui nolin-2-yl, 6-bgonn-1,2,3,4 10
t et r ahydr oqui i0pteE Qe 3] e Geled hyoryd -df R3 aha &'r ARydr bydrasehnagoyy , and
6-chl oro- 1, 2, 3, 4-t et rahydr o- 4oxoci nnol i n- 2-yl ,
6-f | uor @01, 218 4o tleer ahyda o vidxeEs Mt P 2CYaN0 group, halogen atom,
6-bronD-1,2,3,4-tetrahydro-4oxocinnolin-2-¥l, 1kvl
6- et hynyl - 1, 21 By 4-geevRnyalt beay i 5obR @R nibkypyh-gfoup or halogenoalky
7-chloro-1, 2, 3, 4-tetrahydro-4 oxocinnolin-2-yl
7-f|uoro-l,29%?!Pteﬂ*%ﬂﬂ&kQFhﬁﬁémﬂ%ﬂuﬂqrR%gaﬂgdlarly preferred that the
7-brono-1, 2, 3, 4-tetrahydr o- 4o0xo¢i nnol i n;: 2- vyl
7-ethyny|-1,%F%?ﬁ-?E??éh?ﬁr%-ﬁ%ﬁﬁ%?%%o??%m2-§?}ogen atom, alkyl group
6- chl or o- 4H 4- oxpbenzop = 2-Y. - 4401 adthdlooxphenzepyran- 2-yl
6-bronD-4FL4O5x%gg§9%gy¥g§?5lyf%1égg%%f%f#BAH-4-oxobenzopyranjé-yl,
/chl or o-4f+ 4. YEaR1 25 ¥k ne 7- EhUOEOndH 0K OBRNZOPHESR: 2-A4 ,the
7-brom)-l Fk4gg§ggg%§ggyran- 9y#?e7ethynyl;4Ff4-oxobenzopyran-2-y|,
6'Ch|0r0'111égk9¥y§ggh > 1s2pd=bepzefhbagb8riyn- gryhp. As the alkynyl
6-fl uoro-1, 1-di oxy-2H1, 2, 4benzot hi adi azi n- 3-yl,
6- brono- 1, 1- di-guy; 2bs1pardbenzathyagirazenrddybn ethynyl group. As
6- et hynyl -1, -dioxy-2FF1,2,4 44 v

specific preferable examples of the group represented by

the above formula, may be mentioned chlorostyryl,

20 fluorostyryl, bromostyryl and ethynylstyryl groups. The
position substituted by the halogen atom, alkyl group or
alkynyl group is particularly preferably a 4-position in

the above formula though it should not be particularly
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benzot hi adi azi n-3-yl, 7-chloro-1, 1-di oxy-2H 1, 2, 4benzot hi adi azi n- 3-yl,
7-fluoro-1, 1-di oxy-2H1, 2, 4benzot hi adi azi n- 3-yl

7-§ ono-1, 1-di oxy-2H1, 2, 4benzot hi adi azi n- 3-yl

7-@A hynyl -1, 1-di oxy-2H 1, 2,4 5 benzot hi adi azi n-3-yl,

6-chl oro-2H- 1, 2, 4- benzoxadi azi n-3-yl, 6-fluoro-2H1, 2, 4- benzoxadi azi n- 3-yl,
6- brono- 2H 1, 2, 4benzoxadi azi n-3-yl, 6-ethynyl-2H1, 2, 4- benzoxadi azi n- 3-yl,
7-chl oro-2H 1, 2, 4- benzoxadi azi n- 3-yl , 7-f|uoro-2t¥1,gh4ben%oxadiaggn-S-yI,
7- br ono- 2H1imd techenzexagdeazfhc3pypfepahhg examples thereol, may

7-ethynyl -2H 1, 2, 4- benzoxadi azi n-3-yl groups bhein referred. ng these,
6- chl grg 4 exd-ibrdkd] Mym%d@nqﬁmrwiz}/;ﬁr, Ludrostyryi,” e YN

6- f |l uor o- 4- oxo- 1, 4- di hydr oqui nol i n2-yl,

6- br onp- 4- ae: K Zetdivptr T ol I5RURS| |

6- et hynyl - 4o0xo- 1, 4-di hydr oqui nol i n-2-yl, 6-chl oro-4-oxo0-1,4 15

di hydr oqui nazol i FR-the fR}iqms 4 ~*1, 4 di hydroqui nazolin-2-yl,

6- br ono- 4- oxo- 1, 4-di hydro qui nazolin-2-yl and

6- et hynyl - 4- oxo- 1, 4- di hydroqui nazolin 2-yl are particularly preferred. In
the follow ng group: X6 s 57R6 ( h)\ /65 20 wherein X6 represents 0
or S, R25 and R26 have tBe |sd@me nmeani ngs as defined above, and nunerals 5
to 8 indicate positionsy prefggf ly 0, and R25 and R26 are, 45

i ndependent |y ef—€&£0—o def er a hydrogen atom cyano group,

hal ogen atom al kyl group ﬁnyl group, al kynyl group or hal ogenoal kyl
group. It is preferable that gofte of R25 and R26 is a hydrogen atom and the
ot her i§I5 a hydrogen atom cyano group, hal ogen atom al kyl group, alkenyl
group, kynyl group or hal ogenoal kyl group. Anong others, it is

particul arl y, pref gr geds thatlot Revet bre gamepmbenanbgdregeafanerh akavégen
atom al kyl "group or al kynyl group. In this case, the hal oggn atomis
preferably gnhdOnfiueriBe) ebl erineiontbr ppentianem RAsar®eRakkyl group, is
preferred a nethyl group. As the al kynyl group, is preferred an et hynyl
group. The pagkpeedesthst bftusedhbythke, hakegencdesarlyl RyPYGrEHEE or ~ al kyny!

group is preferably a 6- or 7-position in the above formul a th?ggh
atom, halogen atom, alkyl group or alkynyl group. is

[/

10 further preferable that R® is a hydrogen atom, and R is a
hydrogen atom, halogen atom, alkyl group or alkynyl group.
In this case, the halogen atom is preferably a fluorine,
chlorine or bromine atom. As the alkyl group, is preferred
a methyl group. As the alkynyl group, is particularly

15 preferred an ethynyl group. As specific preferable
examples of the group represented by the above formula,
may be mentioned chlorophenylethynyl, fluorophenylethynyl,
bromophenylethynyl and ethynylphenylethynyl groups. The
position substituted by the halogen atom, alkyl group or

20 alkynyl group is particularly preferably a 4-position in
the above formula though it should not be particularly
limited. As specific preferable examples thereof, may be

mentioned 4-chlorophenylethynyl, 4-fluorophenylethynyl, 4-
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15 it should be not particularly limted. As specific preferable exanples
t hereof, may be nentioned 6-chl oro-2Hchr onen- 3-yl

6- £l uor o- 2H chr onen- 3-yl, 6- brono- 2Hchr onen- 3-yl ,

6- ® hynyl - 2H chromen- 3-yl, 7-chl oro- 2Hchr onen- 3-yl ,

7-fluoro-2H chronen-3-yl, 7-brono-2H 20 chronen-3-yl and

7-et hynyl - 2H chronen- 3-yl groups, with 7chl oro-2H chronen- 3-yl,
7-fluoro-2H chronen-3-yl, 7-brono2H chronen-3-yl and

7- et hyny| - 2bk 6hé @Ry Be Yhy gy Dupsd be+egh payl poehal éyhynet egredpsin t he
foll owi ng group: 46 5 RZr 4 Rzs (i ) 3 2 wherein R2' and R28 have the
sane neani ngs as Uefthedfabbyeinangrowperals 1 to 6 indicate positions, it
is preferable that one of R2' and R28 is a hydrogen atom or hal ogen atom 5
and the other is g hydrogen atoq& cyano group, nitro group, anm no group,
hal ogen atom al Ryl gyoup, al kefyl group, al kynyl group, hal ogenoal kyl
group or N, N-di al ky\ ¢hr barmy oroup Anmong others, it is particularly
preferred that thg e e hydrqun atom hal ogen atom al kyl
group 10 or al kynyl |s case e halogen atomis preferably a
fluorine, chlorin ayom  As the al kyl group, is preferred a

met hyl group. As ynW>group, is particularly preferred an ethynyl
group. As specifie exdnples8of t he group represented by the above 15
formula, may be nentioned phenyl, chlorophenyl fl uor ophenyl, bronophenyl,
et hynyl phenyl and chlorqfibuor gphen r S e LQn Su i ed by

t he halogen%ﬁﬁ6ﬁﬁ Na kqugroﬁﬁg g y%y$%§r8&§Q|ﬁB?§lh gg?§u%§%ﬁ?%6

articul refera r +4-posi t 20 gftBr miagha the
P % %gﬁggflﬁuen%u%e%al% 174 ROB! EBQQcaQe ke sakawe s20 R 'RH a

case of tora conblnatlon of a 4-position and a 2- or
3- posi tion i the bt Nsh & ase0fe f W SathstA s Ligrd s though it
shoul d be no pafilcu ééH#gﬂﬁ%%d As specific gﬁ%ferable exanpl es 47

hydrogen atom, cyano group, halogen atom, alkyl group,
alkenyl group, alkynyl group or halogenoalkyl group. R
is preferably a hydrogen atom, alkyl group, halogen atom

10 or hydroxyl group, with a hydrogen atom particularly
preferred. It is preferable that one of R'? and R? is a
hydrogen atom, and the other is a hydrogen atom, cyano
group, halogen atom, alkyl group, alkenyl group, alkynyl
group or halogenocalkyl group. Among others, it is

15 particularly preferred that the other group be a hydrogen
atom, halogen atom, alkyl group or alkynyl group. In this
case, the halogen atom is preferably a fluorine, chlorine
or bromine atom. As the alkyl group, is preferred a methyl
group. As the alkynyl group, is preferred an ethynyl group.

20 In the naphthyl group, a 2-naphthyl group is preferred to
a l-naphthyl group. In the case of the 2-naphthyl group, a
position sﬁbstituted by a halogen atom, alkyl group or

alkynyl group is preferably a 6- or 7-position in the
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t hereof, may be nentioned phenyl, 4-chlorophenyl, 4fl uorophenyl,

4- br onophenyl , 4-ethynyl phenyl, 3chl orophenyl, 3-fl uorophenyl,
S-BQOHD-phenyl, 3et hynyl phenyl , 3-chl oro-4-fl uorophenyl, 4-chloro-3 5

f | uOr ophenyl, 4-chl oro-2-fl uorophenyl, 2-chloro-4 fluorophenyl,

4- br ono- 2-f | uor ophenyl , 2-brono-4fl uorophenyl, 2, 4-dichl orophenyl,

2, 4-di fl uorophenyl, 2, 4di bronophenyl, 4-chl oro-3-net hyl phenyl,

4-fl uoro- 3net hyl phenyl, 4-brono- 3-net hyl phenyl, 4-chloro-2 10 mnet hyl phenyl ,
4-f 1 uor o- 2- gpbhyl Fhemla 4Hyuwm-iz retdylphesyl be3pdrdichlardphénylifed,

3, 4-di fl uorophenyl and 3, 4-di bronophenyl. In the follow ng group: 4 R2s 3~
5 E ~Rao ( Wwikhi B6 6NpbsitivhebeiingEiosE2 pre¥e rard .R3Thave hhphshge meani ngs
as defined above, and nunerals 1 to 6 indicate positions, it is preferable
that one of gR2%pand rie3 pire fa riwgr cadrs tdttarmedr dyalaoger catiorg, didiartiecot her is
a hydrogen atom cyano group, hal ogen atom al kyl group, alkenyl group,

al kynyl 20 gwroinrcord niealadggen oaink @l kymadp g ramng oot htgtes,liik‘te,i gifar & cul arly
preferred that the other group be a hydrogen atom hal ogen atom al kyl
group orSal lyoup greosg len siiss idasat s walalafgen AR INE pridfaaBlsy a
fluorine, chlorine 48 or brom_ne atom As the alkyl group, .is preferred
a methyl gr edpbraninge aiRynAn GlduEYL I590d Qi 4N Pk & éd&n et hyny!
group. As specific exanples of the group . represented by the above fornula,
may be nent idRTeE BRSHEARES %ﬁ%%%ll%ﬁ@%ﬁq%’fzifﬁﬁm‘éao 9The position
substituted by the halogen om al kyl group or al kynyl .group in.these
groups is pé?%QQﬁﬂ%%QE;ﬁLHﬁ HHSP -a é§ gpe5966§iPF e%ﬁbgﬁee§889éeﬁornula

in the caseigyere its bonding to the gro Tl is #?pog&g' +dLghe
above for nul etrr?oci#gh %Y s"geonuﬁlc?rbeed %{)t&%aor | c%lrggrﬁ@c i tedl}.ﬂ%s specific
pref erable naphthyl, 6-bromo-2-naphthyl, 6-ethynyl-2-naphthyl, 7-
chloro-2-naphthyl, 7-fluoro-2-naphthyl, 7-bromo-2-naphthyl
and 7-ethynyl-2-naphthyl groups.

In the following group:

w4 ws
4
5 (d)
74 R
X' 6
7

15 wherein x*, R, R'® and R!® have the same meanings as
defined above, and numerals 4 to 7 indicate positions, X!
is preferably NH, NOH, N, O or S, with NH, O or S being
particularly preferred. R is preferably a hydrogen atom,
halogen atom, acyl group, N-alkylcarbamoyl group, N,N-

20 dialkylcarbamoyl group or alkyl group, and R*® and R!® are,
independently of each other, preferably a hydrogen atom,
cyano group, halogen atom, alkyl group, alkenyl group,

alkynyl group or halogenoalkyl group. It is preferable
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exanpl es thereof, may be nentioned 2-pyridyl, 3-pyridyl, 4-pyridyl,
4-chl oro-2-pyridyl, 4-fluoro-2-pyridyl, 4brono-2-pyridyl,

4- et hynyl - 2- pyri dyl, 4-chloro-3-pyridyl, 4-fluoro-3-pyridyl,

4-W ono- 3-pyridyl, 4-ethynyl-3-pyridyl, 15 5-chl oro-2-pyridyl,
5-fluoro-2-pyridyl, 5-brono-2-pyridyl, 5-ethynyl-2-pyridyl,

4-chl oro-5-fluoro-2-pyridyl, 5chloro-4-fluoro-2-pyridyl,

5-chl oro- 3-pyridyl, 5-fluoro-3pyridyl, 5-brono-3-pyridyl,

5- et hynyl - 3-ruar i slyd , o 5-KHl andZRg@msmadWy,d%m@rroﬁZW%Ia,tom'
5-bromo-2-pyrimdyl, 5 20 ethynyl-2-pyrimdyl, 4-chloro-3- ridaéinyl,
4-f1 uoro-3 mwéfékabhylflmebimﬂnaampy¢rd%&l%9}$e4a%@%yn%md3€%?i%% Thyl,
6- chl or o- 3- pyri dazi nyl, 6-fluoro-3pyridazinyl, _6-brono-3-pyridazinyl and
6- et hynyl - 3pyradagdnybegr etp®, PAANCC GLRMPY gENe ¢ % ﬁldi/ﬁfa]iza‘%}?/?u%
3-pyridyl, 4-pyridyl, 4-chloro-2-pyridyl, 4-f|uoro-2pyridyl

4- br ono- 2- pytkeyy]l drevhynylkpopyrgBGEP gxch?g?g§939£¥&;|¥rbUP- Among

4-fluoro-3-pyridyl, 4-bronmp-3-pyridyl, 4 49 e yl:3- Ldy
5-ch|or@-2-pyhea§l,i5-'EuEﬁétQCB}ﬁFéylPrgéﬁFSﬁﬁ-%g%gr%aﬁl$¥£%g broup
5-et hynyl - 2-pyridyl, 4-chloro-5-fluoro2-pyrid
5-ch|oro-4-bﬁuérbyérﬁgﬁpd9F9m5-Eﬁh89893?g§Prd§th%-PF88P09§-8&5?3%%,

5- brono- 3- pyridyl, 5-ethynyl -3-pyr.idyl - C or 3- } Lyl
6- f | uor o- 3- BYPPRazi hyl t,h%ﬁ br OnD: 3“&?,#%%5?%% g%; e%%yiﬁ%ﬁ%?%ﬂf/r%ld%zi nyl ,

4-chior o 3pytidazay! cndthuer 8:uRktiidaziRbh, 4nbronp-d1RyLigagkpy! iand

4- et hynyl - 3*¥pyPrdRZin ups. AVDNg t hese, 2-pyridyl, 3-pyridyl,
4-pyridyl, 5-chloro-2-pyri » hdoUor 82+ A0 BYKAYL, gbobippmBs2- pyri dyl,
5 Bt hynyl - 2BBSPeavE B HRINE FEPIRG ob et Ay Lo

fluoro-2-pyridyl,

4-chl orpg 5- £ Wer Q- 2-P¥H Sy rdnCyrene3- PYhedaaknytondshbeotouBegybiydazi nyl ,
4-bronﬁﬁ§py%5§g§%ﬁéﬁ and 4-3¥ﬁ§n@:-§?§yridazinyl groups are further

preferred. JC%I rpﬁtllg,%é}plalt@m,ngh]g{ﬂur@ro?@ DrYERIGRI2 oY 5sl wherein Yi,
Y2, R31 and 2 have the same neani ngs as defined above, and nunerals 1 to
5 indicate pasiddisy id 4-5 m-efqr ablppditatorone dheRsbarmd REMYIA a

hydr ogen atom or 20 hal ogen atom and the other is a hydrogen atom_,cyano

group, hal ogemwafromt altodldreumotalpearyl cwiastyy laindgsd . ghsusPerific
hal ogenoal kyl group. Anpbng others, it is particularlyegiggerred that the

ot her group the fetudrogemmalong tal drfero 22 Hm L R 1§ STHr BrtB§ BRI gr oup.
In this 50 ,
15 formula, may be mentioned 5-chloroindolyl, 5-fluoroindolyl,

5-bromoindolyl, 5-ethynylindolyl, 5-methylindolyl, 5-
chloro-4-fluoroindolyl, 5-chloro-3-fluoroindolyl, 5=
fluoro-3-chloroindolyl, 5-ethynyl-3-fluoroindolyl, 5-
chloro-3- (N, N-dimethylcarbamoyl) indolyl, 5-fluoro-3—- (N, N-

20 dimethylcarbamoyl)indolyl, 5-chloro-3-formylindolyl, 5-
fluoro-3-formylindolyl, 6-chloroindolyl, 6-fluoroindolyl,
6-bromoindolyl, 6-ethynylindolyl, 6-methylindolyl, 5=
chlorobenzothienyl, 5-fluorobenzothienyl, 5-bromo-
penzothienyl, 5-ethynylbenzothienyl, 5-methyl-

25 Dbenzothienyl, 5-chloro-4-fluorobenzothienyl, 6-
chlorobenzothienyl, 6-fluorobenzothienyl, 6-bromo-

benzothienyl, 6-ethynylbenzothienyl, 6-methyl-
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5 10 15 20 case, the halogen atom is preferably a fluorine, chlorine or
brom ne atom As the al kyl group, is preferred a nethyl group. As the

al ynyl group, is particularly preferred an ethynyl group. As specific

ex | es of the group represented by the above fornula, may be nentioned
thienyl, pyrrolyl, furyl, oxazolyl and thiazolyl groups. The position
substituted by the hal ogen atom al kyl group or al kynyl group in these
groups is particularly preferably a 4- or 5-position in the above fornula
though it shewiétbeenpl, phethtotabéyzofurykd. SAEl epeehsnsopaey br abl e
exanpl es thereof, may be nentioned 4-chloro-2-thienyl, 4-fluoro-2thienyl,
4- br ono- 2- tihi enybende ethyhy| 52et hyenybenzoEwr vk 025 pYe Floy flpenzofuryl,
4-fluoro-2-pyrrolyl, 4-brono-2-pyrrolyl, 4ethyny|-2-p¥rro yl
4-ch|oro-2-5ucy1¢r4-a+ﬁbuor@beuzyfprmﬁroﬁncbl@ﬁeyreza-%¥ﬁ nyPT2-furyl
5-chloro-2-thienyl, 5fluoro-2-thienyl, 5-bronp-2-thienyl 1
5-ethyny|-2ﬁ1hben9¢pzefuhyéro62brﬁmaEeP§P?uSY%ruérstbygﬁrBEBFQF?ry

5- br ono- 2t hi azol yl, 5-ethynyl -2-thiazolyl, 5-chloro-2-oxazolyl, _
5f | uor 0-2- oxadobymetBybPeREOIVEX Az BF§PPANd gh%n?@?@ﬁ%%%x%écﬁ%% %ﬁ%ﬁﬁm.
Paticularly preferred are 5-ch|oro-2thi§zol ., S-thggqﬁ -thiazolyl,

5- br ono- 2- t BpagEPEdafdPSTetHERYI IZOUR QBﬁég §Polips™® 1"t he fol | owi ng

group: 51 34 35 R4 ~ R 6 6 . 2= == reinspuperal.ssl to 8
i ndi cate poEPFFéﬁg}aei¥hleﬂﬁggcagei %ﬁaprggﬁzgﬁe§o%h2 ?ggéggggtg%s3at
positions 1 to.4 .and.,any.one of carjhon ity bave 5
been subst i PAE&d 6V &nn¥PFo§85m§§8nﬁd§ﬁd §é§8¥géégggiévgg?ﬁeéggﬁggﬁeanings

as defined above, the i4103_Qf; eachnitQ9eR 1abari ey -pe ond ks 1 -
posi ti onal Péﬁa?igﬁaoéﬁg%ﬁﬁé ?s%gﬂe erably a hydrog§L atom or hal ogen atom

It is p{(ef e?@lg)le t5h_%tth%e,qundlg352a.@pi,R%aniesu@lhyi@roqgenyat,om—@jhj_’b&mal—ogen
atom and the“ot'hér s a hydrogen atom cyano group, hal ogen atom al kyl

group, al kemyh, FAWRo1@lkWY! 560R - el lagendaldoil- 2gndyp. 3 ArsmpGther s,
it is particularly preferred that the other group be a hydrogen atom

hal ogen at 018 1) diind10UR-\ar, &-4aHy raroeuiludm il 05 was 6 -ktmsndrd-ogen
atomis preferably a fluorine, chlorine or bromne atom As the alkyl

group, is preafeyrdichdo Ivet-hyl, gr-tummaas3-tdiel atdiyndadl doup, TP etted an
et hynyl group. The position substituted by the hal ogen atom al kyl oup or
al kynyl gr ouflucr diotddie-Dark,i cut el ord ity W dmt prefler gb‘lfel‘eﬂ)):%ﬁr%"es of
SpeCIflESQr?gggn;fﬁgéifﬁgfia}n%Egﬁ%mo—3—formylindol—2—yl, 5-ethynyl-3-
formylindol-2-yl, 5-chloro-3- (N, N-dimethylcarbamoyl) indol-
2-y1l, 5-fluoro-3-(N,N-dimethylcarbamoyl)indol-2-yl, 5-
bromo—3—(N,N—dimethylcarbamoyl)indol—2—yl, 5-ethynyl-3-
(N, N-dimethylcarbamoyl) indol-2-yl, 6-chloroindol-2-yl, 6-

20 fluoroindol-2-yl, 6-bromoindol-2-yl, 6-ethynylindol-2-yl,
6-methylindol-2-yl1, 5-chloroindol-3-yl, 5-fluoroindol-3-yl,
5-bromoindol-3-yl, 5-ethynylindol-3-yl, 5-methylindol-3-yl,
5-chloro-4-fluoroindol-3-yl, 6-chloroindol-3-yl, 6-
fluoroindol-3-yl, 6-bromoindol-3-yl, 6-ethynylindol-3-yl,

25 6-methylindol-3-yl, 5-chlorobenzothiophen-2-yl, 5-
fluorobenzothiophen-2-yl1, 5-bromobenzothiophen-2-yl, 5-

ethynylbenzothiophen-2-yl, 5-methylbenzothiophen-2-yl, 5-
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above formula, may be nentioned 6-chloro-1, 5-naphthyridin 2-yl,

6-fl uoro-1, 5-napht hyridin-2-yl, 6-brono-1,5 naphthyridin-2-yl,

6- eahynyl -1, 5- napht hyri din-2-yl, 7 52 chl oro- 1, 5-napht hyri di n- 2-yl ,

7-fTuoro- 1, 5- napht hyri di n-2yl, 7-brono-1, 5-naphthyridin-2-yl,

7-et hynyl -1, 5napht hyri di n-2-yl, 6-chloro-1,5-naphthyridin-3-yl,

6f | uoro-1, 5- napht hyri di n-3-yl, 6-brono-1, 5-naphthyridin-3 5 yl,

6- et hynyl -1, 5- napht hyridi n-3-yl, 7-chloro-1,5 naphthyridin-3-yl,

7-fl uoro- 1, Sehiagphd -1 dicr@ean z o thhirgstoerls 5-ynap g iattaberadthiophen-—

7-et hynyl -1, 5- napht hyri di n-3yl, 6-chloro-1, 7-napht hyridi n-2-yl,

6-f | uor o- 1, Zrapht heH i dior@ean z o6 brmner 12 7y haphtbnonakben 2 th i ogherp-2 -

et hynyl -1, 7- napht hyri di n-2-yl, 6-chloro-1, 7-naphthyridin 3-yl,

6-f | uor o- 1, ehaphtdiyhryy Hoh 30t h Boremo2 4y Tnaptrenhy dhen Bt jophen-2-

6- et hynyl -1, 7- napht hyri di n-3-yl, 6chl oro-1, 8-napht hyri di n-2-yl,
6-f|uoro-l,S%hapﬁth?ﬂbﬁbhezyDFh609h§ﬁ03Iy81nébﬁ%hWQﬁQHQﬂszh%Oﬁhﬁﬁﬁﬁnﬁﬂr-1,8
15 napht hyridi n-2-yl, 7-ch|oro-1, 8-naphthyridin-2-yl, 7

f1 uor o- 158- nupeeRehen FrL igphen bl urb. 1588 Haphy HyR i ep hh bgphen-3-yl, S-
7-ethynyl -1, 8- napht hyri di p- 2-yl,_6-chl oro-1, 8naph ridin-3-yl,

6-f | uor o- 1, SPelEpHt ??ﬁ?&%@@g?"%benn-19%5%%%h$h€r¥éﬁ$k%ﬁ§9¥%10phen_
6- et hynyl -1, 8- naphthyrjdin-3 20 yl, 7-chlorop-1,8-npaphthyridin- 3-

T El Ut o 1. Bty e reaeFor i et ™ O e ORI LS Soilen-3-
7et hynyl -1, 8-papht hyri di n-3-yl ., 6-chl aro-2, 5- napght hyri di n3-vi Al
6-f|uoro-z,SYﬂap%fﬁéPP&%&P§9§F}°€P§P0§DY%/5ﬁ%ﬁ$h%ﬁ$%ﬁ?é%é%ﬁ%dphen 3-vl,
6- et hynyl -2, 5- | gl - 3- 7:25,chlo - hyridbn-3- vy,
711 uore. 2 SorHERER IR Bt phen Lo S T CERLEL O RREL VAR R IV Y V5

7- et hynyly 2, L dEnz3-vh, Y- chl = = hibyrbdin-3syl, 7 53
fIuoro-%PG-nggﬁ§€§$¥%%ﬁ¥%¥§?,b7¥%foﬁnggg%$%§%ﬁ?ﬁ§%?%i%-%91,5

7‘ethyny|‘2,@tH?ﬁ?iB&ﬁﬁgf@r§n¥tr%ﬁ;CQLﬁé@hﬁlﬁéﬁﬂbfﬂyéﬁdtnyB;Y$rchloro—
6-f |l uor o- 2, 8- napht hyri di n-3-yl, ©brono- 2, 8- napht hyridin-3-yl,

6- et hynyl - 2, 8- papbtbyehdbpudah-3tyl /- 6htBI 6r@b8npaphthyr2 dyh; 36yl ,
7-fluoro-2,8 naphthyridin-3-yl, 7-brono-2,8-naphthyridin-3-yl and

7et hynyl - 2, 8¢haphtbynrdfar3nyp-gt pupsbracbesubntynpleyer abte exanpl e
t hereof include 7-chloro-2, 5napht hyridin-3-y1,

7-fl uor o- 2, SehhphyhhyendofuBayt2-y1 106bmehby 2bennaphrayridih, 39yl ,
7-ethynyl -2, 5-napht hyridin-3 yl.

15 chlorobenzofuran-3-yl, 5-fluorobenzofuran-3-yl, 5-
bromobenzofuran-3-yl, 5-ethynylbenzofuran-3-yl, 5-
methylbenzofuran-3-yl, 5-chloro-4-fluorobenzofuran-3-yl,
6-chlorobenzofuran-3-yl, 6-fluorocbenzofuran-3-yl, 6-
bromobenzofuran-3-yl, 6-ethynylbenzofuran-3-yl and 6-

20 methylbenzofuran-3-yl groups, with 5-chloroindol-2-yl, 5-
fluoroindol-2-yl, 5-bromoindol-2-yl, 5-ethynylindol-2- yl1,
5-methyindol-2-yl, 5-chloro-4-fluoroindol-2-yl, 6-
chloroindol-2-yl, 6-fluoroindol-2-yl, 6-bromoindol-2-yl,
6-ethynylindol-2-yl, 6-methyindol-2-yl, 5-chloro-3-

25 fluoroindol-2-yl, 3-bromo-5-chloroindol-2-yl, 3-chloro-5-
fluoroindol-2-yl, 3-bromo-5-fluoroindol-2-yl, 5-bromo-3-

chloroindol-2-yl, 5-bromo-3-fluoroindol-2-yl, 5-chloro-3-
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In addition to the above-nentioned 12 groups (a) to (1), a thienopyrrolyl
group which may be substituted is preferred. This group may have 1 to 3
subatituents, and 15 exanples of the substituents include a hydroxyl group,
a nrtro group, an am no group, a cyano group, hal ogen atons, alkyl groups,
al kenyl groups, al kynyl groups, hal agenoal kyl groups, hydroxyal kyl groups,
al koxy groups, al koxyal kyl groups, a carboxyl group, carboxyal kyl groups,
20 acyl groups, a carbanoyl group, N alkylcarbanoyl groups,

N, N- di al ky| cardmaricyldar-aimsl,, & -KoxyomrForfid rrlouptn 1 st i i e @roudr and

al koxycar bonyl al kyl groups. Anong these, a cyano group, hal ogen atons,

al kyl ~ gr oupsomiwamdolgriupls dl tejrhn o el i lgeitoal kyd~ Yoy ar e
preferred. As 25 specific preferable exanpl es thereof, may be nentioned 2
chl or ot hi end]2(\3-\o]diyretdry Brambamayl Jugrdn i %ol 2, 3-biugratd M5-N7 |

2- bronot hi eno[ 2, 3-b] pyrrol -5-yl, and 2 54

et hynyl t hi er@ﬁ@@d%ﬁmeﬂmnﬁ?%‘@p‘sﬁr<é1‘%??5’ﬂfb'ﬁ9\]'%' t he present
invention, QL nmeans a saturated or_unsatur tquIS- 3§ 8£§$nbered cyclic
hydr ocar Bon s 6l G Ramemsl) Behinsty tutsee t iy gt tiated  or unsaturated, 5

to 7-nmenbered het i i ch be substituted t d
unsat ur i o0, SRRy T T Ly el 1y o bat Bett 47 SRR ry be
bsti t ut ed, t ur at ed. tyr at i cycl i icvelic fysed
et or ocycl | & 10 VB A Ei R et sUbat LT b st Es eI B 4
turated . ' _may b
ot i oned cy2l DUEhSR Le AT R L cyel SHely T el et eyt Lnd Bhemyl
gr oups. Q’C'&gf‘é%fh—fi’&é??@éﬂ%o@l@f‘oﬂﬁ'@wi—giPU@Scﬁﬁo%@eM@El@{éﬁﬁenWth a

phenyl group being particularly preferred. The saturated or unsaturated, 5-

to 7-meqher esl et e 0£YGhESp&h 28PN IBISH 22 PPV ELIBREmBIBE €1 OEN CbhEe §F DHP
havi ng at | east one hetero atom selected from oxygen, 20 sulfur and

nitrogen atops, @L&tEYAYPHESszEPRI6pheiBy-yDE| BdretyYbenpythbbyhenthienyl,
pyrazolyl, imdazolyl, pyrazolinyl, oxazolyl, oxazolinyl, thiazolyl,
t hi azol i nyl, yihi sdtRzokybentdrarany?ypyranyluopybedybfupyntatdyl , 5-
pyridazinyl, pyrrolidinyl, piperazinyl, piperidinyl,
bromobenzofuran-2-yl, 5-ethynylbenzofuran-2-yl, 5-
methylbenzofuran—Z—yl, 5-chloro-4-fluorobenzofuran-2-yl,
15 6-chlorobenzofuran-2~-yl, 6-fluorobenzofuran-2-yl, 6-
bromobenzofuran-2-yl, 6-ethynylbenzofuran-2-yl and 6-

methylbenzofuran-2-yl groups being particularly preferred.

In the following group:

(e)

20 wherein %%, %3, x% RY and R'® have the same meanings as
defined above, and numerals 4 to 7 indicate positions, X2
is preferably NH, O or S, any one of x3 and X* is

preferably CH or C, particularly preferably C. R' and R
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25 oxazinyl, oxadi azinyl, norpholinyl, thiazinyl, thiadiazinyl,

t hi onorpholinyl, tetrazolyl, triazolyl, triazinyl, azepinyl, diazepinyl and
t[#azepi nyl groups. 55 Thi enyl, pyrazolyl, imdazolyl, oxazolyl,

t hWazol yl, thiadiazolyl, furazanyl, pyridyl, pyrimdyl, pyridazinyl,
pyrrolidinyl, piperazinyl, piperidinyl, norpholinyl, thiadiazinyl and
triazolyl groups are preferred, with 5 thienyl, thiazolyl, pyrazolyl,

i mdazolyl, pyridyl, pyrimdyl, pyridazinyl, pyrrolidinyl, p}gfrazinyl and
pi peri di nyl5,g¢ oupsddyed e ey | el erdty qivhedter etk fegrakhese THclic
groups, the nitrogen-containing heterocyclic %goups may be in t?e f or m of
an N-oxi de.stldh Theyses uyades, dralosen wtaed 2 BRey 5y 3HFBE i ¢ fused
hydr ocar bon group neans the same saturated or unsaturateg, hi cyclic or
tricyclic fased hyallogayboprorpupt a kREXRPHEEY + I EHEP desdri'ftion of Q@ in
the general fornmula (1). As specifig exa S, thereo may he 15 tioned
i ndenyl , i noregéramhehthyt oretehn réﬁggﬁkﬁﬂs, aaﬁW#%ﬂgearyn bcp%né’nant ryl
groups, with indenyl, indanyl, naphthyl and tetrahydro I ups being
preferreéd. The sahﬁraiédathGHQQ?ﬁr%Fé@{ 5¥@98I950%€’t$?£§%FXcagé§éd

het erocyclic group nmeans the sane saturated satupay g Bheychi c or
tricyclic faébmlh@F@PchéﬂF@néioﬁﬁoﬁg’d%igyPgédggﬁH?hgkdégcrgS?ion gf @ in
the general formula (1). As s ecific.exggp! pay e vEati oned
benzofuryl,gI@éEeni@?%&?l?t%%ﬁﬁbth?e%%l, |ﬂ§%$§?§1fﬁ%%?inyf, i soi ndol ylI ,

i soi ndol i nyl, indazol yl, quinol.yl 5_di,hydraquiyaal ¥k omd- @xegilhyaoagui nol yi
(di hydr oqui REREA- GRPUP Bfr &h HF%SHF%O gkg'igounnol i

t et rahydroi soqui.nol yl., chromenyl,  chropgpeyl , theoghregenyhtom is
4H—4-oxoben?6p9#§ﬁ?&} @ggu%'B,%ﬁdFﬁydro-4FL4-oxobenzopyranyl,
4H'QUinféiZig@fef§ﬂ &a%p@ﬂﬂgrid@,hxgﬂggqm@abglEnthnkebmamydraquthazolinyI,
qui noxa |, B etrahy&'oquinoxalyl, ci nnolinyl, tetrahydrocinnolinyl,

i ndol i zi nyl ,alt%; rqgl})gyé)’i ndold 7 i red ezt apalud., As the alkynyl

t et r ahydr obenz Ehiazolyl, benzoxazol yl, benzoi sot hi azol yl, benzoi soxazol yl
benzi m dazo;@rodﬁpmgwwﬁ@ﬁgmed teat rethpdrdnaptadyr | dhey PO sthil@Ropyri dyl

t et rahydr ot hi enopyri dyl, thiazol opyridyl, tetrahydrothiazolgf riq¥g,

t hi azol opyridazitmlutdd Hetirtedyor odde azdi Ay rad dezh i Oupye T Jéb\g}? yl,

di hydr opyrrol opyridyl, tetrahydropyrrolopyridyl, pyrrolopyrinmdinyl,

di hydr opyr r ofepys | 16 dbreyferayly door reiz of JROs He Hyr Iy ol Fazol yi
pyridopyrimdinyl, tetrahydropyridopyrimdinyl, 15 ranot hi a yl,

di hydr opgr anbdhiaka| yhoudhur bpysheltd @%?r%%y%?ﬁ?h?%g%¥f%y#}m%égébléﬁ?ridyl,
t et rahydr ooxazol opyri dyl, oxazol opyridazinyl,, tetrahyd Mrygdazi nyl,
pyrrolothiaz@p?¢if§¢hQH?@%?@PB?o?ﬁgﬁﬁ ?§I9¥p§??095§§ Z%?@??g%%@@ ¢

di hydr opyrrol ooxazol yl _ thi enopyrr ol yl - opyLi i di yl, 5
i nydr of i azbhopgPPREGEATIL2: OXBY cUF RS r ba ARl rgt o oiazoly

1, 2, 4-benzot hi adi azinyl,  1,1-di 1benzetbiaghgziAybzolyl, 6-
1,2,4-benzox§ﬁP8§Pﬁ9$¥z %Xﬁbpgn?g%égggggfétgienofuragy?, furopyranyl ,

chloroindazolyl, 6-fluoroindazolyl, 6-bromoindazolyl, 6-

20 ethynylindazolyl, 5-—chlorobenzimidazolyl, 5-fluoro-
benzimidazolyl, 5-promobenzimidazolyl, 5-ethynyl-
benzimidazolyl, 6-chlorobenzimidazolyl, 6-fluoro-
benzimidazolyl, 6-bromobenzimidazolyl, 6-ethynyl-
benzimidazolyl, 5-chlorobenzothiazolyl, 5-fluoro-

25 benzothiazolyl, 5-promobenzothiazolyl, 5-ethynyl-
benzothiazolyl, 6-chlorobenzothiazolyl, 6-fluoro-

benzothiazolyl, 6-bromobenzothiazolyl, 6-ethynyl-
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25 pyridoxazinyl, pyrazol oxazolyl, imdazothiazolyl, imdazopyridyl,

t et rahydr oi m dazopyri dyl, pyrazi nopyridazi nyl, benzi soqui nol yl,
quPC|nnonI, 57 pyr azol ot hi azol opyri dazi nyl ,

t etT ahydr opyr azol ot hi azol opyri dazi nyl,

hexahydr ot hi azol opyri dazi nopyri dazi nyl, im dazotriazinyl, oxazol opyridyl,
benzoxepi nyl, benzoazepinyl, 5 tetrahydrobenzoazepi nyl, benzodi azepi nyl,
benzotri azepi nyl, thienoazepinyl, tetrahydrothienoazepinyl,

t hi enodi azepienybihtikizengtlr,i az-egh Iyt obdi @zat @aygkpi Aylfluorobenzoxazolyl,
t et rahydr ot hi azol oazepi nyl

4,5,6, 7- tetEabydm@b@n&okaumawébhﬁkem@wmwdtﬁmapwﬂzméﬂﬂnyW-&Wdoro‘
5,6-trinmethylene-4,5,6,7-tetrahydro 10 thi azol opyri dazi nyl groups.

Preferred aberzenaadiiyazol6pf 1 ucaokemzdrereizagy hi opiob S KAy | |
t et rahydrot hi enopyridyl, thienopyrrolyl, thiazolopyridyl,

tetrahydrotmﬂEEManhbannoxaﬂﬂkM&ﬂ(ﬁnﬂhhﬁﬁﬂhﬁﬂZOlSOthlaZOlyl 5-
t et rahydr ot hi azol opyri dazi nyl, pyrrolopyrlnldlnyl 15

di hydr op§r r dlopyrchandiadydot yazadot %ﬂ O%%W%W%zoﬁ VI,
furopyridyl, tetrahydrofuropyrid I oxa
tetrgﬁydrgoﬁé£MQﬁ%ﬁ%Qﬁﬂi‘ﬁ£¥ sk dgeh %%Rﬁ%%ﬂﬁ?%ﬁQﬁﬂﬁ?%ﬁﬂ

EStL3?¥S{8Fyrr°'?§¥“aﬁﬁaﬂﬁ3§%%”%ﬁin 3y%ﬁ&beﬁ oL A gl pyri dazi oyl
dlhydropyrrol oxa thi oIo fﬁ%ﬁ rd m di nyl,
benzoazepi nyi % %%ijsoo oaze r{yl | az&}go}?/aézj%lg%% 39_'9)’ :
tetrahydrot@azg‘l aeé%gc; W ol SbperdBt SLEAYLOf N enoazepi 0y

4,5,6,7 tetr rane enet |azo opyr i dazi nyl” and

5,6-tripggth t @pg&glgglnyl GL OURSroW th 58
tetrahygBobé%gﬂf |azo ?lﬁietréﬁﬁﬁéﬁégéﬁopyrl dyl Y "o

t et rahydr ot fk}e%%%ié dyly1t et Liabyes 108 3zobopys 1 ¢BZim| 6-ethynyl-
di hydr opyrrol opyri mdi nyl’, dlhydropyranothlazolyl

t et rahydr oom@pyd;;kgyélypll dysliepyr rmlotdy sizglo ,0f5 the above-
4,5,6, 7-tetrahydro-5, 6-tetranet hyl enet hi azol opyri dazi nyl and

5, 6- t1'i met hydener #o&q 65 7o s et tadydr ot upziobogyd i dazThyils graups bei ng
particularly preferred. No particular limtation is inposed on the fu5|ng
form of the pasedchbsel pcyihitedr odfssre Fure st eare.LEg) Hilarspyrdas He

be any of thieno[2, 3-b] pyridine, thieno[2,3-c]pyridin

t hi eno[ 352- b@pylld5nélu©h©Eﬂ@?302 %Tb%rlarﬁéom?hpéﬁéPé A-Bl pyPTdi ne and
thi eno[ 3, 4c] pyridine, with thieno[2 yridin nd. t hieno[ 3, 2-c] pyri di ne
bei ng pref er¢BaynThiedapg+raryi/ CBéOéﬁ}ngﬁzﬁg Sﬁyéno P2, 3-b]pyrrolyl and

h 3,2-b |yl . Thiazol opyrid .
i azol of 4, 5%%$%£$§a¥aeo rhsol bf %85§?a§a¥a?as-y¥hiazoF YBYRABIBGP i ne,

t hi azol of 5, 4 yr|d|n thlazolo 4-1a] i di pesan midazol-2-vl
thi azol of 3, 23 leCﬂlﬁi AR AR i?éhd]pgrfg?%éo%%%Zlml azoLTemy Ly

5—bromoben21m1dazol—2—yl, 5-ethynylbenzimidazol-2-yl, 6-
20 chlorobenzimidazol-2-yl, 6-fluorobenzimidazol-2-yl, 6-
bromobenzimidazol-2-yl, 6-ethynylbenzimidazol-2-yl, 5-
chlorobenzothiazol-2-yl, 5-fluorobenzothiazol-2-yl, 5-
bromobenzothiazol-2-yl, 5-ethynylbenzothiazol-2-yl, 6-
chlorobenzothiazol-2-yl, 6-fluorobenzothiazol-2-yl, 6-
25 bromobenzothiazol-2-yl, 6-ethynylbenzothiazol-2-yl, 5-
chlorobenzoxazol-2-~yl, 5-fluorobenzoxazol-2-yl, 5-

bromobenzoxazol-2-yl, 5-ethynylbenzoxazol-2-yl, 6-
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20 thiazol o[ 5, 4-c] pyridine being preferred. Thi azol opyri dazi ne may be any

of thiazolo- [4,5c]pyridazine, thiazolo[4,5-d]pyridazine,

t higzol o[ 5, 4c] pyri dazi ne and thi azol o[ 3, 2-b] pyri dazine, with

t hi'azol o[ 4, 5-d] pyri dazi ne being preferred. Pyrrolopyridine 25 may be any of
pyrrol o[ 2, 3-b] pyridine, pyrrol o[ 2, 3c]pyridine, pyrrolo[3,2-b]pyridine,
pyrrol o[ 3, 2-c] pyridi ne, pyrrolo[3,4-b]pyridine and pyrrol o[ 3, 4-c] pyridi ne,
with 59 pyrrol o[ 2, 3-c] pyri dine and pyrrol o[ 3, 2-c] pyri di ne being
preferred. Eyioobbpyerorbadbhe2rgy, bé-dbyvoobbpyroabhepd-2di/pyr em di ne,

pyrrol o[ 3, 2-d] pyri mi dine and pyrrol o[ 2, 3d] pyrimdine, with

pyrrol o] 3, 4bdppybenedkaeobelngls pretbyngdbeRygrkdepyrniydi né-may be any of
pyrido[2,3 d] pyrimdine, pyrido[3,2-d]pyrimdine, pyridoLS,Qdeyrinidine,
pyri do[ 4, 3- dhporiPhiedraésophipdol t 320 py PrfldpHebgndoisothiazol-3-yl,
pyrido[ 1, 2-a] pyrimdine, wth pyrido[3,4d§pyrinidine and _

pyri do[ 4, 3- 8t pyemaPanaeibethgappréfdrivéd. 10eF)yanbbana2bfetRdgzae-anyl of
pyrano[ 2, 3-d] t hi azol e, pyrano[ 4, 3-d]thiazol e, pyrano[3, 4-d]thiazole and
pyrano[ P, 2- T chiLazebenz@ileRtPyRERS[ 4 -3 d] t Air BXBPECRANZEYPARDE32al dfr¥iazol e
bei ng preferred. Furopyridine may he any of furo[2, 3-b ridine,
furo[2,3-c]67PF8WHQ?HFGP§P§P2af9{ﬁﬁﬁyﬁvdi%é?tPMPgE§?§3%¥%9FPHFﬁ@}'3'Yl'

Fur ol 3, 2. o) BYFPAPRG=BBrRY SBrersirad v ox A7 ORbG FRAPAE My B8y 0t o
| o[ 4, 5:.b iLdi | q[ 4,5- i di | 24-b i-di ne,
O B e S S e A

oxazol o 3, 2, g%'bginrggi S\g‘g{fafgoq&%z_g,llo[ ?%%U% letliRg 5%&9201-3—

6-
oxazol o[ 5, 4-cJpyridine being preferre azol opyri dazi ne nayy%é any of

OvaO|QRﬂ,5%k8%65@%%b&%ox%&%éabgbé,%h@l@¥%E@@%Qﬂ%enQé%%%&%E%&4%L9MVidaZine
and oxazol o[ 3, 4-b] pyri dazine, wi th 25 oxazol 0[ 4, 5-d] pyri dazi ne béi ng

preferred. Bybuplsot Riiazolse oMY @ eany neliapyn 0917, b-Fhtukirazol e,
pyrrol o[ 1, 2c]thi azol e, pyrrolo[2,3-d]thiazole, pyrrolo[3,2-d]thiazole 60

and pyrrol op3n44dlidhizazelke yiw B oRwmodled[z3 middlzbhi-229l1¢ Beiche yhreaf-er r ed.
Pyrrol ooxazol e nay be any of pyrrol o[ 2, 1b] oxazol e, pyrrolo[1, 2-c]oxazol e,
pyrrol o] 2, 3bdhaiadalaeolppryal, 0[63 c2-ldravanalieaiaat oiy2-gllo[ -4-1ldjoaoazol e,
with 5 pyrrol o[ 3, 4-d] oxazol e being preferred. Benzoazepi ne may be any of
1H- 1- benzoabkepiziei deldod Berydoafefpnemodnet 2L Zlsavdodzepi, né,-awintylmy 1 -
1H—3-benzoazepine.bein% preferred. Thiazol o[ 4,5-c]azepine my be any of
4H t hi Dl opgnzigligegsilne - vir thichderepsrzofdzesine and AHhicELal of 5, 4- c]
10 azepine, with 4Hthiazal o[ 4, 5-d] azepi ne being preferred.

Thi eno[ 2, 3- EPRZOFIIAE Zvef 156 Yany G TARCRRNGRoRS agod<-y1, S-ethynyl-

benzothiazole-2-yl, 6-chlorobenzothiazol-2-yl, 6-fluoro-
benzothiazole-2-yl, 6-bromobenzothiazol-2-yl, 6-ethynyl-
benzothiazole-2-yl, 5-chlorobenzoxazol-2-yl, 5-fluoro-

20 benzoxazol-2-yl, 5-bromobenzoxazol-2-yl, 5-ethynyl-
benzoxazol-2-yl, 6-chlorobenzoxazol-2-yl, 6-fluoro-
benzoxazol-2~yl, 6-bromobenzoxazol-2-yl and 6-ethynyl-
benzoxazol-2-yl groups being particularly preferred. Among
these, 5-chlorobenzimidazol-2-yl, 5-fluorobenzimidazol-2-

25 vyl, 5-bromobenzimidazol-2-yl and 5-ethynylbenzimidazol-2-
yl are further preferred.

In the following group:
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azepi ne and 4H-t hi eno[ 3, 2-c] azepine, with 4Hthieno[ 2,3 d] azepi ne bei ng
preferred. O these heterocyclic groups, the nitrogen 15 containing
hegerocyclic groups nay be in the formof an Noxide. Incidentally, the

p tion of the above substituent group bonded to QZ is not particularly
limted. The above-described saturated or unsaturated, 5- or 6-nenbered
cyclic hydrocarbon groups, saturated or 20 unsaturated, 5- to 7-nenbered
het erocycli ¢ groups, saturated or unsaturated, bicyclic or tricyclic fused
hydr ocar bon groups and saturated or unsaturated, bicyclic or tricyclic
fused heterocyclhﬁ’groups may eachave 1 to 3 substituents. Exanples of

t he substituents™ay i nclude g 25Mydroxyl group; hal ogen atons of fluorine
atom chlorine atom S g gand iodinF)atonj hal ogenomnet hyl groups
having 1 to 3 hal og¢ i 1groép a cyano 61 group; an

am di no group; a hyd ; linear, branched or cyclic alkyl
groups having 1 to { g Thereinafter referred to as Cl1-C6 al kyl
groups which nmean |i , and cyclic al kyl groups; for exanple, 5
| i near or branched Cl-C6 al kyl® groups such as nethyl group, ethyl group,

i sopropyl group and tert-butyl oup; C3- cycl oa ups ~suech,as
cycFopngy?WQﬁgaép Eyépéﬁﬁﬁ§%sgggﬁgPlc95Igg&ﬁ%&PRgégégsg%g Rhedtehg

1- met hyl cycl opropyl gr.oup; @pﬂy§3- cyc - al kyk + grQURSa8YMN as
10 cyci opr oﬁygﬁ@ﬂéyliteﬁlr SYp R Yeo%e-%{-%ﬁéé{%ﬁl%?% s (such gs
hydr oxyet hyl ;and .}, 1-di tg | - 2- hydr, e ILRURS) qe€knEl alerey groups
(for exanplg}'néthQQggggu %Vgtﬁo%ysgﬁ%uggéh& ﬁﬁe Iikg); Cl-Co g;goxy-Cl-Cﬁ
al kyl groups; a_carhoxyl gr ' (6. car boxye] kyd, orBupR*{ fotd exanmple, 15
car boxy th)‘?‘lhdgrl'1 ere‘i")richf t%e@cfjﬁ(eﬁdlcz- Co I?';1(I9koxycar bonyl -C1 C6 al kyl groups
(for exanpl Lo ép | RN W QU r Y raiiyt exyaroayer metdiyl  group
and the IikgyFﬂ§ﬁ$llngﬂ'rgﬁ%s substituted by a CZ-C6 al koxycar bonyl group;
Cz-C6 al ken oOl!ﬁ:%L{ Ol £ & toni,Ne1ligrowrowd,l Ve llgmyup grai20 t he
i ke); CZ- Egﬁiynyl é{oups (for exanple, ethynyl group, propynyl group and
the like); GAuh Al kpoigardomdl gyetps Kforgmexanpl &7 met aicd Y group,
et hoxycar bonyl "group, tert-butoxycarbonyl group and the like); amng Cl-C6
al kyl groupé%ggggrgbqynﬁehydmﬁgunnaﬂqmu glsup;s ameiesele §hétp °PS &id the
like) ; Cl- al kyl am no- C1- C6 al kyl groups (for exanple,, n
N- et hyhani mdfeshs! RYr cusp,a Kyetiogeamaroret B Fheuptasd tife 8 iWETCIFT c1- o6
al kyl ) am no- C1- C6 al kyl groups K 1

atom, cyano group, halogen atom, alkyl group, alkeny

group, alkynyl group or halogenoalkyl group. Among others,
it is particularly preferred that the other group be a
hydrogen atom, halogen atom, alkyl group or alkynyl group.
15 In this case, tﬁe halogen atom is preferably a fluorine,
chlorine or bromine atom. As the alkyl group, is preferred
a methyl group. As the alkynyl group, is preferred an
ethynyl group. The position substituted by the halogen
atom, alkyl group or alkynyl group is preferably a 6- or
20 7-position in the above formula though it should not be
particularly limited. As specific preferable examples
thereof, may be mentioned quinolinyl, isoquinolinyl and

cinnolinyl groups. DMore preferred are 6-chloroquinolinyl,
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62. (for exanple, N, N-dinethylam nonethyl group, N, Ndiethylam nonethyl
group, N-ethyl-N-nethylam noethyl group and the like); CZ-C6
al koxycar bonyl am no- C1- C6 al kyl groups (for exanple,

hoxycar bonyl am noet hyl group, tert 5 butoxycarbonyl am noet hyl group and
the like); Cl-C6 al kanoyl groups (for exanple, fornyl group, acetyl group.,
met hyl propi onyl group, cycl opentanecarbonyl group and the like) ; Cl1-C6
al kanoyl am no- C1- C6 al kyl groups (for exanple, acet Ianinonethyllgro p and
the like); &leiQhbmdodsalifronyl &6bgonagsi(pdinegkandl-€tHBEHETESI oy
group and the like); Cl1-C6 al kyl sul fonyl am no-Cl-C6, al kyl groups (for
exanpl e, med-hamesitt f ooyl Ao iomget hyé - Griepe brad e ke . & oyl group;
Cl-C6 al kyl car banoyl groups (for exanple, nethylcarbanmpyl group,.
et hyl car banbydquitoapinyb, inWb@Wl@?%pjT@H%ﬁ%‘?W%%%yl
group and the like); N Ndi(Cl-C6 al kyl)carbanoyl groups_(for,exanple,
dinethylcarbﬂﬁbw¢rg¢bmmqlﬂmﬁlhch%?%%%%&¢nﬁ¥h%b¥ ﬂ%?htT%?%&T%%rbannyl gr oup
and the like); Cl-C6 al kyl am no, groups_(for exanple,,N nethy 1 no_group,
N- et hyl &ni nol2golinoup @hAUPHe W%R@)?‘ﬂ?%?ﬁQ@%l%$£§T7%n¥gg Qr%§%§9§for

exanmpl e, N, N-di net hyl am no_group, N, N-diethylam po ; -
N-ethyl-N-W@@h?@hhﬂn%‘ﬁ#oué“@ﬁﬂm?ﬂél??gé?fgﬁyfbrEG%gﬁggyéguhg?%%%ciclic

groups containing one of nitrogen, oxyge . O 2L S _
O e b b Sr TS5 N bR 2L Bop g ULEsREoL S, 2arBeoko

piperidinqugrou \ Qé?§;ﬁ§59§E§§é§§ﬁuiﬂgﬁgﬂgbLQX' gL@H@ong%EﬁMhigFQHp,

pyri m di nyl 9GrBEpLITE group and’the |ike); t he above
5- or 6-nmenbered_heter 1L§1G12C91al kyl, r8reupsnblen-exgnpl 8-
nnrpholinonﬁﬁhyﬁ gﬁgﬁﬁggﬁgh?ﬁéglgk Y/ andrtheéabove 5- or 6-nenbered

het erocyel i ¢:an09-G169 1l kyk 197 9URS 16kRGuERaIBhe3-y1, 7-fluoro-
N-(oxag%f-2%§ﬁ$§&? g#&?%;ﬁ grgug and 5 thg like). As specific exanples of

QlL, may be i,aned shi gy chig haicRfaewaling 3gvayps ~ettlynyd quinolin-3-
5-nethy|-4,gﬁg%$?gtrah¥grothigﬁolo 5,4-c]pyridin-2-yl,

4,5, 6, 7t et r ghy drid124Q)i QoapAnelIaYH iy, 26/ E L b roysloopriopylint G-y 1, 6-
4,5,6, 7-tetrahydrot hiazol o[ 5, 4-c] pyridin-2-yl, 5

car boxymet hyrofhd soqlriretiriampdnat, hiczolhofr, 4-sclopyimicdiim-2yiyl, 7~
5-butyl -4,5,6, 7-tetrahydrot hi azol o[ 5, 4-c] pyridi n-2-yl , _— _
5- (4- pyri dyldnid s ifsctatietalamydratihi 8ol 1619, U-SAIGHG Idini-3op L/ romo
5-nmethyl -4,5,6,7-tetrahydrothi azol o[ 4, 5-c] pyri din-2-yl 15_
6- met hyl 54, 5,56 d e riahmamot i e A ik 4=y 5
met hyl -4, 5, 6, 7-tetrahydr ooxazol o[ 5, 4-¢ ridin-2-yl, _
5net hyl - 4, 6-@1}@@@@}@%7%136[6,%%1]‘{#% I‘-O;L-J;ﬂ,g ylo T
5,7dihydro-6-nethyjpyrrptﬁ£3,4-d y+inm.di n-2-2 in-3-vl s bein
5, 6di met hy| -RESNGEE FNRREIDY 'chf]otaff%‘ng)l%ﬁ%@%ﬁ%@r}?%anzi%-yz- y?%ouz% J
5,6-dinmethyl-4,5,6,7-tetrahydrooxazol W | dazdrAoduinolin-2-y1,
5-dinethy|am@ﬁﬁ%ﬁ%%%fﬁ&t%ﬁ%ﬁ#@%ﬁ%beﬁ%&#ﬁfﬁ%%azd|-2-y|, A
5-(4-pyridyl)-4 56,7 %F.y I 0 i 829k Oh Serdht €3 DY 4 2l i 26— and
6, 7- di hydr o- Fﬁ%@?%% T%ﬁéi t%igzbl-Z-yl g?oups;
20 ethynylquinolin-2-yl, 7-chloroquinolin-3-yl, 7-fluoro-
quinolin-3-yl, 7-bromoquinolin-3-yl, 7-ethynylquinolin-3-
y1, 7-chloroisoquinolin-3-yl, 7-fluoroisoquinolin-3-yl, 7-
bromoisoquinolin-3-yl, 7-ethynylisoquinolin-3-yl, 7-
chlorocinnolin-3-yl, 7-fluorocinnolin-3-yl, 7-
25 bromocinnolin-3-yl and 7-ethynylcinnolin-3-yl groups are

further preferred.

In the following group:
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and 5- or 6-nenbered heterocyclic groups such as pyridyl 25 groups such as
4-pyridyl and 2-pyridyl; dihydrooxazolyl groups such as

4, 5- di hydr ooxazol - 2-yl ;
z4iiN—(4,5dihydrooxazol-2-y|)-N—nethyIaninonethyl]thiophen-z-yl, 4 64

[ N- (4, 5-di hydrooxazol - 2-yl ) - N-nmet hyl am nonet hyl | - 3chl or ot hi ophen- 2-yl

5- (N- net hyl am nonet hyl ) t hi azol -2-yl, 5-(N-nethyl am nonet hyl )t hi ophen- 2-yl,
5- (N, Ndi net hyl am nonet hyl )t hi azol -2-yl, 5-(N,N 5

di et hyl am nonet hyl ) t hi ophen-2-yl and

5- (N, Ndi net hyl am ponget hyl pﬁgtdin-z-yl groups. Incidentally, QL is not
limted by these all. <On group Q> The graoup Q2 neans a single
bond, a saturated urgted, 5- or 6-nenbered divalent cyclic

hydr ocar bon groudzmhic Rsubs(i yted, a saturated or unsaturated, 5-
to 7-menbered di rbcyclic group which may be substituted, a
saturated or unsaf ufated,gdivalent bicyclic or tricyclic fused hydrocarbon
group whi ch may 15 substituted, or a saturated or unsaturated, divalent
bicyclic or tricyclic fused heterocyclic group which nmay be substituted. In

the group 2, the saturated or unsaturated, 5- or,6-nenpered div t
cyclic hydrebarbon groepaieahsta §018¢9§P5ﬁtp8F65b088rrgedr?Q%%ﬁ%$é§]

saturated or unsaturated, 5- or 6-nenbered cycgljc hydroea Libed in
the descri pEHon @, Qb 9% ¥he ferdEPRe STl ?\Jﬂ .OrA}sb’s%chgggeggggrpl es

t hereof, may be nentioned_cyc] ohexyl ene, | ohexenyl epe Phenyt.sfte
groups, witRHeycFbheXyPend 2% &ﬁﬁ”%ﬁ%ﬂgf%%%ggrgﬁbsgbeggé %?g%erred. The

saturated or unsaturated t 0, 7-4arenher ' t ol G group
é}%& X A8alz b%cﬂéa/aé@@a&}? SRS By

means a.%ivéPQHFaﬁﬁéu romthe saturated or unsaturated, 5-
to 7-nenbered_heterocyclic fi descl bedd m2t hexdeggai ptYi eravef t@ in the
gener al forﬁﬁpgﬁﬁl%Pn ogpg&u Fc g&énﬁles t hereof, may be nentioned

di val ent groups, deriued,d Lamddiang RYH,e xS 4 apfteaee, pyr azol e,

i m dazol e, 5&@29 €, oxazolidine, thiazole, thiadiazole, furazane, pyrane,
pyridine, puriqgdine, W i8N el ighidfaralyeraiytrogsperiaine,
oxazi ne, oxadi azi ne norphol i ne, thiazine, thiadiazine, thionorpholine,
tetrazol e, tCrI)j Iger,o\j;lg,i q@l%eﬂ%t&z@piaerkyldiga@m,namxlr ig<8ii me.  Anong
these, preferable 'exanples thereof include divalent groups derived from
pyrazol gg i ngx ,g1ax8z @€, ha Tigaoia khigihazol 5 figr REEACIAHYE di ne,
pyrim di ne, pyridazine, p rrolid%ne, pi per azi ne, piperidineh.trhazole,
triazine, azapitnndSiRZepndeRind st @i &yeiogen, and the other 1s a

hydrogen atom, cyano group, halogen atom, alkyl group,
alkenyl group, alkynyl group or halogenocalkyl group. Among
others, it is particularly preferred that the other group
15 be a hydrogen atom, halogen atom, alkyl group or alkynyl
group. In this case, the halogen atom is preferably a
fluorine, chlorine or bromine atom. As the alkyl group, is
preferred a methyl group. As the alkynyl group, is
preferred an ethynyl group. The position substituted by
20 the halogen atom, alkyl group or alkynyl group is
preferably a 6- or 7-position in the above formula though
it should be not particularly limited. R?** is preferably a

hydrogen atom or alkyl group, and a methyl group is
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The saturated or unsaturated, divalent bicyclic or tricyclic fused

hydr ocar bon neans a dival ent group derived fromthe saturated or :

unsgt urated, bicyclic or tricyclic fused hydrocarbon group described in the
desCription of Q4 20 in the general fornula (1). As specific exanples

t hereof, may be nentioned dival ent groups derived fromindene, indane,
napht hal ene, tetrahydronapht hal ene, anthracene, phenanthrene and the |ike.
As preferable exanpl es thereof, nay be nentioned dival ent groups derived

f rom i ndane pard 2% svapiy haleerd kylhey ratour ahedRdl, umssatantdtead,ariwal ent
bicyclic or tricyclic fused heterocyclic group neans a dival ent group 66
derived fromrdfe reatdirathedi rargemnsetonr.at 8d, sbecyélficcpoeferpbyel rganpded

het erocyclic ring described in the description of @@ in the general formula
(1). As spedciff itheexpnplres daherseoftedriy B areidvendd ivia emaysups deri ved
5 from benzofuran, benzothi ophene, indole, isoindole, indazole, quinoline,

t et r ahydr oquiendliianed i Sorindididdieauiaraldiptl-oi At AL I | i%ie,

di hydr oqui nazol i ne, tetrahydroqui nazoline, quinoxaljne,, .
tetrahydboquﬂﬁaﬂydﬁquﬁnﬁﬁﬂh%ﬂ;ZTX&weﬂﬁ&ﬁ&iﬁ ¥HE ST i e, 4 10

t et rahydroi ndol i zi ne, benzot hj azol e, tetrahydrobenzothiazol e _
napht hyri di m¥CRI 7R Bhap Ht HRAFIREH T4 ﬁfnlcn e, AL Sy -4-oxo

t et rahydr ot hi i dine,, thi i di ne,_tetrahydrothi I l.di:ne,
i a0 opyr RS AEAT SR GO Al SOV NG 09Tt of SpyE AT A
thi az R e o TR e, 15
i hydr opyr ¥ QTR I 12 U g ey o st pen P PP

di hydropyranogg;aﬂgsgaf%ﬁ%ﬁ%g% | e L&AV QLA AP S B o1 iny1, 6

oxazolopyrid?n : Xazol opyridi ne,” oxazol opyridazi ne,

tetr ahy%oogxfze&!q@? -r%)gg&m;dr&qﬁmpimﬁ,zoéﬁetmwﬁww%ol ot hi azol e,

pyrr ol ooxaz y pyrT ol ooxazol e 'and benzoazepi ne. As preferable
exanmpl es t hej £0fdrHRYiREL BN | onegh db ¥al £ndx & Diiper Slgh 1 neTi 2Pl f r oM

benzof uran, benzot hi ophene, indol e, indazole, quinoline, isoquinoline,
t et r ahydr oi spnub A&t i AexodENZOE biazied Binpapht Ayt bdd-né; okbi enopyri di ne, 67
t hi azol opyri di ne, tetrahydrothiazol opyridi ne, thiazol opyridazi ne,
pyrrol opyri diitieydtetn ahydiopy s r of epyyndl nésopydidppyeguidphenyl, 6-
pyranot hi azol e, di hydropyranot hi azol e, furopyridine, 5 oxazolopyridine,
oxazol opyri dalzl oeo- pyoxot bt hi dioyerodihydrepyry bt obhf hzerer4pyreol obrazol e
and di hydropyrrol ooxazol e. No garticular limtation i s inposed on the
fusi ng flér m @thy@eotiuseazndiey beych TR GROUD OFITL ekatph 6T pApRHFP thher may
be any of 1,5-, 1,6-, 1,7-, 10 1,8-, 2,6-, and %,7-Tap9thxiidini,
thienopyridiﬁeeﬁgynbé—4—oxo—l,4—dlhydroqu1nazo inyl, " 7-chloro-4-oxo-
1,4~-dihydroquinazolinyl, 7-fluoro-4-oxo-1,4-
dihydroquinazolinyl, 7-bromo-4-oxo-1,4-dihydroquinazolinyl,
7-ethynyl-4-oxo-1,4-dihydroquinazolinyl, 6-chloro-1,2,3,4-
20 tetrahydrogquinolinyl, 6-fluoro-1,2,3,4-tetrahydro-
quinolinyl, 6-bromo-1,2,3,4-tetrahydroquinolinyl, 6-
ethynyl-1,2, 3, 4-tetrahydroquinolinyl, 7-chloro-1,2,3,4-
tetrahydroquinolinyl, 7-fluoro-1,2,3,4-tetrahydro-
quinolinyl, 7-bromo-1,2,3,4-tetrahydroquinolinyl, 7-
25 ethynyl-1,2,3,4-tetrahydroquinolinyl, 6-chloro-1,2,3,4-
tetrahydro-4-oxocinnolinyl, 6é-fluoro-1,2,3,4-tetrahydro-4-

oxocinnolinyl, 6-bromo-1,2,3,4-tetrahydro-4-oxocinnolinyl,
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any of thieno[2, 3-b] pyridine, thieno[2,3-c]pyridine, thieno[3,2-b]pyridine,
t hi eno[ 3, 2-c] pyridine, thieno[ 3, 4-b]pyridine and thieno[ 3, 4-c]pyridine,

t higazol opyri di ne nay be any of thiazol o] 4, 5-b] pyridine, 15

t hi®azol o[ 4, 5-c] pyri di ne, thiazol o[ 5, 4-b] pyridine, thiazolo[5, 4-c]pyridine,

t hi azol o[ 3, 4-a] pyri dine and thiazol o[ 3, 2-a] pyri di ne, thiazol opyridazi ne nmay
be any of thiazol o[ 4, 5-c]pyridazine, thiazolo[4,5-d]pyridazine,

t hi azol o[ 5, 4-c] pyri dazi ne and t hi azol o[ 3, 2- b] pyri dazi ne, 20 pyrrol opyri di ne
may be any efephMynolefl?233bhpyetdahedrpydrokof2ndodlipyii diinehloro-

pyrrol o[ 3, 2-b] pyridine, pyrrol o[ 3, 2-c]pyridine, pyrrolo[3,4-b]pyridine and
pyrrol o] 3, 41¢hpgr hdiberapydroldpyxoriidnné iny , bé-dayposp-1,2, 3,4~

pyrrol o[ 3, 4-d] pyri m di ne, pyrrolo[3,2-d]pyrimdine and 25

pyrrol of 2, 3tdfpyhiynicdi-Ae pxpyindopynydi di’mereap -Be 2ady 4ot et rahydro-4-
pyrido[ 2, 3-d] pyri m di ne, pyrido[3,2-d]pyrimdine and

pyri do[ 3, 4- dkpginnicdiing 1, pyrandyhiyazédl & day b taM Ve o6d -
pyrano[ 2, 3-d] t hi azol e, pyrano[4, 3-d]thiazole, pyrano[3,4-d]thiazol nd

pyr ano[ & 2- dkehilanelldnytlur &p)ﬁg“il@ir@e' dg & ORI 2P Yer?][’w[lz , %ﬂf]l;‘r\?r‘fiod"?‘ﬁ‘g ,

furo[ 2,3-c]pyridine, furo[3,2-b]pyridine, furo[3,2-c rig?n%h furo[ 3, 4-Db]
5 pyridi ne 4M@*PREsEIPYIEPMNri Fi ke oMexaro1%s Fyee Yerany of

oxazol o[ 4, 5- b] pyri.di ne, oxazol o 4,5;&% yridi ne, oxazol o[ 5, 4-b] pyridine,
oxazol o[ 5, 4&¢ )F‘rylld'l‘lr’ile",‘l'(?k‘:é’(ﬂlt%o\?,yf- Jéyr iﬂicﬁgoarod%%gézol o[ 3, 2-a] pyri di ne,
oxazol opyridazi ne may be any of oxaijq{_u5- j ' 16,y -

oxazol o[ 4, 5-od‘]oﬁfﬂzc?z§é’lrr?él,y xz;goflldj[qér,%-llc glyrolz’%%}z@gméeoﬁncf&%l' rome
oxazol o[ 3, 4-b] pyridazi ne rr.ol othi be. anpoif 1, 6-

pyrrol o[ 2, 13 ti%ﬁéﬁ%ﬁzﬁﬂxgéﬂiﬁﬂJg-ciéﬁﬁgioie, Vi Tol o] 3 2-d]t Hi azol e and
pyrrol O{@’ i'c%}f&'oa—zj]o,gleadl%%-flo'?@%foﬂmyacbi&aﬁr}yyp,f 6-fluoro-1, 1-

pyrrol o oxazo rrol o[ 1, 2-c] oxazol e, pyrrol o[ 2, 3-d] oxazol e,

pyrrol o[ 3, 2-4] 01 & and e R4l B die £ 0xaz,0l @b i Frher 1 fusdingc§-aais t han
these may be all'owed. The above-descri bed saturated or unsaturated, 5- or

6- menber ed di VAl £n{e 0y Ga dyAl 0OAT pOR- @i lopps] - bal i Bheg- 20- br2 whsat ur at ed,
5- to 7-nenbered dival ent heterocyclic groups, saturated or unsaturated,

di val ent bi qysdiscoradidemeyl £ Truseto hydl oted boxy R idtbs? abhd saturated or
unsaturated, divalent bicyclic or tricyclic fused heterocyclic groups may
each have 1 enBotshirmsdidzionys, QSfER@m®+bsln¢i@$MF%%b%t2t%ents may i ncl ude
a hydroxyl group, hal ogen atonms of a fluorine, chlorine, brom ne and iodine
at ons, Bhal odesrwatd iyl agrawisy havi ngrame ol 81 ndi e¥en At bns, 469 an ani no
group, a cyano group, am noal kyl groups n. am di no,group, ,a hydroxyam di no
group, Iined@?n%@%mgﬁ@ﬁaé%n%%cl7Ee%Pkgylgfohb§1ﬂ§¥T%€_g’?O4B car bon at ons

vl i o al Kosyet ObbsaRatt oy (B 6TEaF BoRr at o (PBY CRkATR B ht oy
O L A S R
exanpl e, nEtQQ% Sk 9Q¥£§glgi@9e959H91—2H—1,2,4—benzoxadiazinyl, 7=
20 chloro-2H-1, 2, 4-benzoxadiazinyl, 7-fluoro-2H-1,2,4-
benzoxadiazinyl, 7-bromo-2H-1, 2, 4-benzoxadiazinyl and 7-
ethynyl-2H-1,2,4-benzoxadiazinyl groups; with 6-chloro-4-
oxo-1,4-dihydroquinolin-2-yl, 6-fluoro-4-oxo-1,4-
dihydroquinolin-2-yl, 6-bromo-4-oxo-1, 4-dihydroquinolin-2-
25  yl, 6—ethynyl—4—oxo—1,4—dihydroquinolin—2-yl, 7-chloro-4-
oxo-1,4~dihydroquinolin-2-yl, 7-fluoro-4-oxo-1,4-

dihydrogquinolin-2-yl, 7-bromo-4-oxo-1, 4-dihydroquinolin-2-

43



10 et hoxycarbonyl am di no group, etc.), linear, branched or cyclic al kenyl
groups having 2 to 6 carbon atons (for exanple, vinyl group, allyl group,
et , linear or branched al kynyl groups having 2 to 6 carbon atons (for
exarnpl e, ethynyl group, propynyl group, etc.), linear, 15 branched or
cyclic al koxycarbonyl group having 2 to 6 carbon atons (for exanple,

nmet hoxycar bonyl group, ethoxycarbonyl group, etc.), and a carbanoyl group.
Preferabl e groups in QZ described above are a single bond, saturated or

unsat ur at ed,y15- 7ote thryrpriber-exk odi Iv,al -ethith V2 aeycilniod. imydr-qdar orchgrage<t -whi ch
may be substituted, saturated or unsaturated, 5- to 7-nmenbered dival ent

het er ocycl i oxgr-dyps-diti yodr axvayi ree clubstd twit,e - ﬁmubnaﬂ4ﬂQﬂQﬁimﬁ-unsaturated,
dival ent bicyclic or tricyclic fused heterocyclic groups which may be
subst i t ut ed.dilhy @ qairtd il far- 2y lsi rigthe dsed - Osm-dr,aﬂt L hyrdngrsat ur at ed,

di val ent 5- or 6-menbered cyclic hydrocarbon groups, saturated or

unsat ur at ed, q@nq@mm&eoﬁmw@m P xo- heA oA A graafist tar4s
preferred. When is a saturated or unsaturated, bicyclic or tric qjlc
fused hyédr od&rbok@?%%ﬁ@ﬁaﬁﬁ@m%mw 6t~ %%‘]atu %?l

unsaturated, bic C|IC or trlc clic fused 5 t.eroc i c group which may be
subst it ut ed,°%%e %?%Zf%lrjéb'[%/ @'shﬁ {f xI%(—Jl'c se where QZ is

i‘z’ﬂmi;e( 1t n&@ﬁﬁoheﬁ%la%% H irz < N dbzstl Z?O '1"otﬂ"]ﬂlve¥5ehj %ﬁnekg' t%,
fol | ow ng ge%%lrréafZ?%JrﬁayJ; 6%1‘3 rl%aﬂl g%g %Wéj %@3&?‘9% Bfi

3‘2&52' or i cc #ﬁ%oe%ﬁﬁ?%i‘f” Ve Busek el?fé%% Lo S W"@"’”b‘)“
group, and Rl," R, @8,
Q, a@@ Tjté%?§h§£¥bqulnolln 2-yl, 6-ethynyl-1,2,3,4~
tetrahydroquinolin-2-yl, 6-chloro-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 6-fluoro-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 6-bromo-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 6-ethynyl-1,2,3,4-tetrahydro-4-

15 oxocinnolin-2-yl, 7-chloro-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 7-fluoro-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 7-bromo-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 7-ethynyl-1,2,3,4-tetrahydro-4-
oxocinnolin-2-yl, 6-chloro-4H-4-oxobenzopyran-2-yl, 6-

20 fluoro-4H-4-oxobenzopyran-2-yl, 6-bromo-4H-4-
oxobenzopyran-2-yl, 6-ethynyl-4H-4-oxobenzopyran-2-yl, 7-
chloro-4H-4-oxobenzopyran-2-yl, 7-fluoro-4H-4-
oxobenzopyran-2-yl, 7-bromo-4H-4-oxobenzopyran-2-yl, 7-
ethynyl-4H-4-oxobenzopyran-2-yl, 6-chloro-1,1-dioxy-2H-

25 1,2,4-benzothiadiazin-3-yl, 6-fluoro-1,1l-dioxy-2H-1,2,4-
benzothiadiazin-3-yl, 6-bromo-1,1l-dioxy-2H-1,2,4-

benzothiadiazin-3-yl, 6-ethynyl-1,1-dioxy-2H-1,2,4-
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sanme neani ngs as defined above. Specifically, are preferred those in which
the group QL is a thienopyridyl group which nay be substituted; a 20
te&Lahydrothienopyridyl group which nay be substituted; a thiazol opyridy
gr®up which nmay be substituted; a tetrahydrothiazol opyridyl group which may
be substituted; a thiazol opyridazinyl group which may be substituted; a

t et rahydr ot hi azol opyri dazi nyl group which may be 25 substituted; a

pyr anot hi azol yl group which may be substituted; a dihydropyranothiazol yl
group whi chgRYyobRisabstihusedl, a7fthbpyot iyl -gioxp-htth2ndy be
substituted; 71 a tetrahydrofuropyridyl group which nmay be substituted;
an oxazol opyehdythgaaupzvwhighyhpy7belsobstlf Utedoxp-2H-1,2,4-

t et rahydr ooxazol opyri dyl group which nmay be substituted; a pyrrol opyridyl
group whi chpaBYobrisabstihuBed], a75bdohydippydiokppyHidyE, §roup whi ch nmay
be substituted; a tetrahydropyrrol opyridyl group which nmay be substituted;
a pyrrol opypefadthybhdgaeip-dhyth fagtbgnylbstitdiedy-aH-1,2,4-

di hydr opyrrol opyrim di nyl group which nay be substituted; an,

oxazol ofyr i bapznyhigdoapinhbelilmay6hehtabar2int ed; 4abgpzoxadiazin-3-yl,

t et rahydr ooxazol opyri dazi nyl group which may be substituted; .a
pyrrolothiaﬁoﬁ&poqpoaﬁ‘&hﬁeﬁ‘%ﬁ?zﬁéa§ﬂﬁ§ﬂpf§f¥&y é‘HFHVﬂFggVFV8V3FhiazonI

group which may be substituted; a pyrrologxazolyl grou i,ch.may _
substit ut ed beé.lzeﬁﬁfﬁdua@wr?awéoxéz‘&f%‘wné(rlagé‘@nizcﬁ %&gzzﬁé%‘%%as%&%?%% S’gt’ed; a

b t hi |yl whi b titut ed, t hi_azol yl
o1 oup. whi ch THE 58 CSAREL T Calehe G FRESEA Pyt DA al gl Aoy e

substituted; a di hydrothiazol.epyrim di nyl., which | dfuted;, a
benzoazepi NP 1igy "§&bs¥i%ﬁf@ﬁ?x%?§g2ﬂgtg%ﬁf %ﬁ%@%@%ﬁ%gbsﬁy| whi ch

Lot iyt ot RF S0l GESSRRY L o e BS et T ed. ¥ LHreneara

tetrahy ¢H 'may be substituted; a thienoazepi nyl which

may be substityted: A t ydrothi egoazepi-8yl -whibch, qay be substituted; a
25 4,5,6,7-53?%%%%§¥§-5$%??§t?gnethylenethiazolopyridazinyI group which may

be substitutgg, ogﬂo@i%oq-itﬂizrr%llhyI@Jﬁ%&&%&@imwmyammwﬂmazi nyl
group whi ch naﬁl e 72
2-yl, 6-bromo-4-oxo-1,4-dihydroquinolin-2-yl, 6-ethynyl-4-
oxo-1,4-dihydroquinolin-2-yl, 6é-chloro-4-oxo-1,4-
15 dihydroquinazolin-2-yl, 6-fluoro-4-oxo-1,4-
dihydroquinazolin-2-yl, 6-bromo-4-oxo-1,4-dihydro-
gquinazolin-2-yl and 6-ethynyl—4-oxo—1,4—dihydroquinazolin—

2-yl are particularly preferred.

In the following group:

6 8 RH
//X [ 26
R™  (h)
A 6

20
wherein X°® represents O or S, R?®* and R%*® have the same

meanings as defined above, and numerals 5 to 8 indicate

positions, X% is preferably O, and R?® and R?*® are,
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substituted, and z is a single bond. Wen QL is a saturated or
unsaturated, 5- or 6nenbered cyclic hydrocarbon group which may be

tituted, or a saturated or unsaturated, 5- to 7-nenbered 5 heterocyclic
group which nmay be substituted, the group @ is preferably a saturated or
unsaturated, 5- or 6nenbered dival ent cyclic hydrocarbon group which may be
substituted, or a saturated or unsaturated, 5- to 7nmenbered dival ent
heterocycllc group which nay be 10 substituted. As pr ef er abl e exanpl e of
the group Qln@@pefdynhaé ynelt easkd ofhesd, ppredgrpphengl hydrogepy eic@ifl ) phenyl ,
5(4-pyridyl)thiazolyl, 1-(4-pyridyl)piperidyl, 4-(4p {rldyl)plperldyl
4- hydr oxy- 1c@4npygm@y@)phpépgﬁmnaﬁowb a@kﬁﬂeﬁypvpr kenyl group,
4- (2-am nosul f onyl phenyl ) phenyl, 4-(2 15 am di nophenyl ) phen
2- et hyl sdikiyoll ghvempl oghdmtiogenogikydi AEREEhy| phehyl %ﬁéﬁ{jﬁble
i ﬁg:ﬁ;?g%;ﬁgﬁgé;éﬁ;ﬁgph@m?|é£ ;g1gaﬁgg¥ogghen¥om, and the other is

2,3,4,5-tetrahydropyrimdin-2-yl)phenyl
1- net 51y| 2, 3 ygrngesn r@@ﬁﬂqomg)cﬁp ﬂa)l&ggﬁwatoan (521%1 group,

| yl ) phenyl,. 1-(4- di n- 4-yl.,
;?fgyf)?§@§§§a1 ( pyr'q¥4£§nfer' I%@h %lo %é%% 5H5%ﬁoup Among
4- pi peri %}gl soxa oI |sglcﬁnaé§;C %la%yzég’g di nahheny] rf)ﬂ SRRzl ny

4-(

4-(

4-(

4-(

4-(

tet

pip

3-( R
2- (4- pi peri anlnophe )-1, 3, 4- oxadi azol - 5-yl
4

(

(

(

(2

(

(

25 (4-
25 U e g odel Solger Ve S

2- et hyl pyr di g)pkg%rmgu@ 1Y lat s referably a
4- pyr|n1é¥ﬁ§ﬂ%byﬁpbl é’ C§% , 1- (4ﬁEtﬁ§|p;ng;élnp 6-yl ) pi perazi n-4-yl,

yl oo fh@4'dﬂﬁéBqﬂéﬂéﬁhﬁkdhﬁﬂe atom. As the alkyl group, is
6- ch?grog%¥%ég(ﬁ n-4-yl ) pi peri di nd-yl, 5-(4-chl orophenyl)thi ophen-2-yl,

4 5 chlor I_Lacqmmhﬁy@ro@(4p&hltweophe@yﬂy)l-]giﬁop:projsz yl,

4- (4-pyrimdinyl)phenyl and 4-(4-im dazol yl)phenyl groups. <On group @3>
The group Qpré&psesedtsntéenfoyl onkogo gr diye R IQE 04 stk ithitwiserel n S
means an al kyl ene group having 1 to 8 carbon atons, an al kenyl ene group
havi ng 2 to Bheandbogah oaseompralkyl group or alkynyl group 1S

4-
1-
1-
1-
1-
2-

preferably a 6- or 7-position in the above formula though

15 it should be not particularly limited. As specific
preferable examples thereof, may be mentioned 6-chloro-2H-
chromen-3-yl, 6-fluoro-2H-chromen-3-yl, 6-bromo-2H-
chromen-3-yl, 6-ethynyl-2H-chromen-3-yl, 7-chloro-2H-
chromen-3-yl1, 7-fluoro-2H-chromen-3-yl, 7-5romo—2H—

20 chromen-3-yl and 7-ethynyl-2H-chromen-3-yl groups, with 7-
chloro-2H-chromen-3-yl, 7-fluoro-2H-chromen-3-yl, 7-bromo-
2H-chromen-3-yl and 7-ethynyl-2H-chromen-3-yl groups being
particularly preferred.

In the following group:
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a group - (CH2) mCH2-A-CH2- (CH2) "-, in which mand n are independently
of each other 0 or an integer of 1-3, and A 15 neans an oxygen atom

ni tgogen atom sulfur atom -SO, -S02-, -NH, -0-NH, -NHNH, -S NH,
-SO°NH or -S02 NH, nunerals 1 and 2 indicate positions, and R3 and Rgq are
substituents on carbon aton(s), nitrogen atons) or sulfur atons) of a ring
conprising @ and are independently of 20 each other a hydrogen atom

hydr oxyl group, al kyl group, al kenyl group, al kynyl group, hal ogen atom

hal ogenoal kyl group, cyano group, cyanoal kyl. group, am no group, am noal kyl
group, N-al kyl am noal ky§ gFoup, N, Ndi al kyl am noal kyl group, acyl group
acyl al kyl group, 74 oY hanino group which may be substituted,

al koxyi m no group, g} |ﬂ?mo royp, acyl am noal kyl group, al koxy group,
al koxyal kyl group, h! Pkyl grb p, carboxyl group, carboxyal kyl group,
al koxycar bonyl gr qupy oxycar bonyl al kyl group, al koxycarbonyl al kyl am no
group, carboxyal kyl am np group, al koxycarbonyl am no group,

al koxycar bonyl am noal kyl group, carbanmoyl group, Nal kyl carbanoyl group

whi ch may have a substituent on the al kyl group, N, N-dial kyl carbanoyl group
whi ch may have a 10 bstitugnt on the al kyl group(s), N-.alkenyl carbanoyl

gr oup, N-aIR@HV%E&*&%ﬁU@W%I%%Ih@VSu5PeN§8WEeWgPPN§é§yFéa?ﬁgﬁﬁ$g GgSHﬁ/

N- al kenyl - N- al kyl car banoyl al kyl .group,. N-al kgxycar banoyl gro

| kyl - N-al 3}615}}9&&30“5”1 ihdidas &aﬁlg%ﬁ?dgﬁ' Ry 115 %o‘i#,éli@%% | -
g[ﬁoxzcaﬁig Ialgyl up;F2§E?@ZO§| gagégowhkchtﬁ%yobei;g%§ght%Egg?byNIIS
g?ngnggryg 3$§ﬂrélféfﬁil ul?% yl grouf, “dl yﬁgulﬁoﬁylafkyftg oup’--3-"to
car banoyral 1 grgnes e arks  earbdroaPal BoPRer 5 in BERthyy Hilte guaye.

substi t uent aﬁ‘ﬁisf%‘?f@{}%d@%ﬁlﬁ%&%ﬂ?ﬁ&h'N éjﬂ@lkydlc&f&amg}{ﬁyl%%ﬁy’p whi ch

may have a s ent group(s), carbanoyl oxyal kyl “group,

Nal kyl car banpylaxy@al dodudr apL o PeibLiia) Kyd card anmdnt ol Ky gDt Pamcy1 t 0

6- menber ed het erocyclic carbonyl al kyl 'group 25 which nay be substituted, 3-
to 6- nenber eg-hgs er aapeki ©teaargnykoxyally 1guaup 1whipele fsy el tsiales tihteut ed,
aryl group, aral kyl group, heteroaryl group, heteroaryl al kyl 75 group,
al kyl sul f onydtdmn maygragupe ar W sdt degpary | satmimno horlongen ad tkorh,s U Flony | grnduwal kyl
group, aryl sul fonyl am noal kyl group, al kyl sul fonyl am nocar bonyl group,

aryl sul Lénylan aldgarpborydowr ougn dbkyl salskonyghe halogen atom is

preferably a fluorine, chlorine or bromine atom. As the
alkyl group, is preferred a methyl group. As the alkynyl
group, 1s particularly preferred an ethynyl group. As
specific examples of the group represented by the above

15 formula, may be mentioned phenyl, chlorophenyl,
fluorophenyl, bromophenyl, ethynylphenyl and
chlorofluorophenyl groups. The position substituted by the
halogen atom, alkyl group or alkynyl group in these groups
is particularly preferably a 3- or 4-position in the above

20 formula in the case of one substituent or a combination of
a 4-position and a 2- or 3-position in the above formula
in the case of two substituents though it should be not

particularly limited. As specific preferable examples
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5 am nocar bonyl al kyl group, aryl sul fonyl am nocar bonyl al kyl group, oxo
group, carbanoyl oxy group, aral kyloxy group, carboxyal kyl oxy group, acyl oxy
grgaip, acyl oxyal kyl group, aryl sul fonyl group, al koxycarbonyl al kyl sul fonyl
graoap, carboxyal kyl sul fonyl group, al koxycarbonyl acyl group, 10

al koxyal kyl oxycar bonyl group, hydroxyacyl group, al koxyacyl group,

hal ogenoacyl group, carboxyacyl group, am noacyl group, acyl oxyacyl group,
acyl oxyal kyl sul fonyl group, hydroxyal kyl sul fonyl group, al koxyal kyl sul fonyl
group, 3- tehGreefhermed bet ecatychied phlkehgiyl 4goblprephenyls day be
substituted, N-al kylam noacyl group, N, N dial kyl am noacyl group,

N, N- di al kyl canbaopyleasyl, dr-oupndphenyiay 4h@rdyaydpbhsniytluedt on t he al kyl
group(s), N, Ndi al kyl carbanoyl al kyl sul fonyl group which may have a

subst it uent ol otrioghainiyil, @rdup@spph@MWQLS@k%d@Wngﬂengﬂou@: 20

am nocar bot hi oyl group, N-al kyl am nocar bot hi oyl group,

N, N- di al ky| arihyoyadicbherhiloy |3 whdes cord ~d lveapanenylt hidocalissiyid~ group, or R3
and R9, together with each other, denote an al kyl ene group having 1 to 5
carbon ab one,1vaineamereie g#rﬂhiQﬁﬁnanfkpqn9H?Qﬂ¥@bo@"%EH&£°1ﬁ3 al kyl enedi oxy
group having 1 to 5 carbon atons aor carbonyl di oxy group. The foll ow ng
group will Hduwpeseiemed i ﬁ’ﬂé%%HQTZTﬁiuorQ§%Q§¥%%1é%QFQWﬂﬂﬁféin %, R3 and

posi 1 ons. A ETARFTBR Ho oy I RIBFe oA g T Sl a8 15 3 3-
to 10- menber di val.ent .cyclic -hydrogce oup, whi ¢l 1aye a doubl e
bond, or a éq}roomﬁ)-}}%ﬁf)le’r edd Cg}lv% oegfq‘{]egttqg’rl chyet:{’Bflc' glfr:g‘culgP(%:’roJ]ngi ning 1 or 2

e o SMhe ] Y, A-b -3 |yl vcl i o, hydr ocar bon
group or a ﬂe@aﬁéﬁ{rﬁe e g‘ldsodﬁ K ;{}&{?}Wl%éﬂe?’? SflcMSd -0

et’erocycli’c group, 10 nore preferably

a 5 1044 @@&{c@gﬁ@ﬂ@,EM-fmﬁ&me&%ﬂpmwm@oﬁz-to 7- menber ed

di val ent "hetero C ‘group. Anpong others, a group in which @ is an

al kyl ene gr | t { DO @ HSn PI, 38 91 QU rud Kd ey Chnd\- CH2-
(CHZ) n-, igM%ﬁ§¥3?%Eﬁgﬁd ﬁSEﬁf?Eﬁyﬁ ndependgatljggf each otheﬁﬂ% or 1, and A
has the same; eanibmsortaf{yned above, is preferred. In particular, a group
in which @ is an al kyl ene group having 4 carbon atons is preferred. This
cyclic hydrocarborrrgridigp ol hediergoyohie: group 20 may have both cis and
trans structures in the relation between position 1 and position 2.
However, the trans-formis preferred in the case of the 5-nenbered ring,
whi | e both ci s-formaald ﬁzmans-formare preferred in the 6- or 7menbered
ring. 77 3

E7RS

_t/EZR“’ (i)
I NE6

N
1

15 wherein E', E?, R?® and R* have the same meanings as
defined above, and numerals 1 to 6 indicate positions, it
is preferable that one of R?*® and R* is a hydrogen atom or
halogen atom, and the other is a hydrogen atom, cyano
group, halogen atom, alkyl group, alkenyl group, alkynyl

20 group or halogenoalkyl group. BAmong others, it is
particularly preferred that the other group be a hydrogen
atom, halogen atom, alkyl group or alkynyl group. In this

case, the halogen atom is preferably a fluorine, chlorine
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The substituents R3 and R4 will now be described in detail. The hal ogen
atom neans a fluorine, chlorine, bromne or iodine atom Exanples of the
al vl group include linear, branched or cyclic Cl1-C6 al kyl groups (for 5
ex | e, methyl group, cyclopropyl group, isobutyl group and the |ike).
Exanpl es of the hal ogenoal kyl group include the 1 to 3 hal ogen-substituted
al kyl groups (for exanple, chloronethyl group, 1-bronoethyl group,
trifluoromethyl group and the |ike). Exanples of the cyanoal kyl group 10

i ncl ude t heo €l Embh&yhtonoupss sutestdtitled wiuth a yRERE FIAHD  Mtanpl e,
cyanonet hyl group, 1-cyanoethyl group and the |ike). Exanples of the

al kenyl gr ogpoipcl Ude thiamesrkyory brarmired 8 ekt i gaipsy iR if 2% &%
carbon atons and a doubl e bond (for exanple, vinyl group, allyl 15 group
and the |ikejhyExanprkesprof Ahesrgddhiyt %ﬁ%ﬁﬁﬁ??uﬂiuﬁb?i$&%ﬁpor br anched

al kynyl groups having 2 to 6 carbon atons and a triple bond (for ex | e,
et hynyl grougpresepyasi byr 686 am@viend A5RE - E%ﬁhﬂ?g§m%ﬁt}%%é%r9ygb$ggb

i nclude C1-C6 al kanoyl groups (for exanple, fq | _grou 20 oup
and the 3 i keyrigidgisaapoplréFfaapsysulhodEsa bt%o@(?sjg?gﬁ% %%%@g{%%% hoyl|
group, and aryl al kangyl groups th re the Cil- | kanayl . .aroup

subst i t ut edPii theahesoesd éF?W'gFggﬁﬁ(95Pu8x8ﬁpﬁeﬁ§aﬁgn§%gﬁglqgrggssgnd t he
| i ke). Exanpl es of the acyl al kyl. group include the Cl+C Ikl ,gr oups
Subst | t ut edORPLRSt R REYIEGROGS 1T 6F ARAAENY. Sadet ﬁ))% e ﬁ%ﬁtgrogluﬁnand t he

i ke). Examples _of the al koxy.ar inel.u licneals, WRHAGhed Lrneyclic
Cl- C6 alkoggk?Sagovﬁrgﬁﬁgu? o%%egg%pf%%engﬁﬁgkyggrogg?lcygfopropoxy group,

an i sopropox 0 d thg bikekitExanmphesnef abbeeakkexyabkyhoggnupt
i ncl ude theg%f%éB%glEglagrgu%sggéﬁggﬁtuted mﬁtﬁ thg Cl- C6 al koxy group (for

exanpl e, 45 W+ H0uR.ciatdhoxy mettidedr onp apdctiieécl bkeferbkanapl es
of the %9drg§§gﬁﬁgﬁﬁéroupg%hclJae théyC1-CB al kyl groups substituted with a

hydroxyl grup{fifs examddsr, hdr oo meittorgdwspyieiuxdr,03ratshyildygroup and
the |like). Exanples of the carboxyal kyl group include the Cl-C6 al kyl 10

groups substjitgihadiwi t b aHlardaseHpygriaiyl ( f4orf lexanpl 2 pwairdioy et hyl  gr oup
1- car boxyet hyl "group and the |ike). Exanples of the al koxycarbonyl group

i ncl ude gr oupMEEIPased dfl t he-«BThyE8y lat kaxyr igtup reh o e oA i Group (for
exanpl e, met hoxycar bonyl group, ethoxycarbonyl group 15 and the Ii .

o
. p ke
Exanpl es of44ﬁiuﬂﬂa»@ﬁ§y¢kﬂmmajRybrgm@ué'PMéPdMértW§Q§Fﬂﬁy¥ﬂﬁqﬂyﬁﬂ%ﬂps

substituted with the Cl-C6 al koxycar bonyl rou or_exanpl e .
gt h0f<yé;ér Pwrelmg%—@mlmii o:(@lc hog;y@d-ﬁ%’%"lﬂ %&@dﬁ;@iﬁﬁ%ﬂ%ﬂy_; '0
a es o e car banpyl a rou ncl ude e = oups
subg?i t ut ed %‘%fé?ﬁﬁa&%ﬂy@‘ ' J(?o‘f‘&ija%?_g_%&ﬁ%ﬁ%%?T%%?h%ﬂ’g?goﬁpl,o
car banoyl et hyl rou d the. like a oa -
includeythe 4 tiet et bAPYT~ griolp d%§¥d§£%$?%€%_%ﬂ8¥€§&§£§c§¥£%?%ﬁyg? Q@ in

t he general formula (1).. Exanmpl hech y P, gso8R1 b A6t ude
t he Cl-C6 aﬂ%&?f%YgUpél 5%@???U§iﬁgéf%h %h§£ﬁ%$g%ogf%¥y%?%up (for exanple,

Uhi enyl met hy}_ 06 Olpy oPYT | 8YEeLEYS- 9L 8YPnaash | he-biked-2ByarpheayDf she aryl
20 ethynyl-2-pyrimidyl, 4-chloro-3-pyridazinyl, 4-fluoro-3-
pyridazinyl, 4-bromo-3-pyridazinyl, 4-ethynyl-3-
pyridazinyl, 6-chloro-3-pyridazinyl, 6-fluoro-3-
pyridazinyl, 6-bromo-3-pyridazinyl and 6-ethynyl-3-
pyridazinyl groups. Particularly preferred are 2-pyridyl,
25 3—pyridyl,.4—pyridyl, 4-chloro-2-pyridyl, 4-fluoro-2-
pyridyl, 4-bromo-2-pyridyl, 4-ethynyl-2-pyridyl, 4-chloro-

3-pyridyl, 4-fluoro-3-pyridyl, 4-bromo-3-pyridyl, 4-
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group include aryl groups having 6 to 14 carbon atons, such as phenyl group
and napht hyl group. The aryl groups may have 1 to 3 substituents sel ected
frﬁr1the Cl-C6 al kyl groups, the Cl-C6 al kanoyl groups, a hydroxyl group, a
5 tro group, a cyano group, hal ogen atons, the CZ-C6 al kenyl groups, the
CzZ- C6 al kynyl groups, the Cl-C6 hal ogenoal kyl groups, the Cl-C6 al koxy
groups, a carboxy group, a carbanoyl group, the Cl-C6 al koxycarbonyl groups
and the |ike. Exanples of the aral kyl group include the 10 Cl1-C6 al kyl
groups subséi iy ¢U- Bipiri bl 065 €8l aryt2 gpyupdylf ob-EkaapPe? ~REREFYL gr oup,
phenet hyl group and the like). Incidentally, in the above description, no
particul ar $+iprombipApysidpppsbdetnynnk-2ubgtiduli ng-podspEPonTLERARPres of
the acyl arnino group which may be substituted 15 include the am no, groups
subst it ut ed2wpyhitipe, CE-0h lac- dgridwe ror@r besdile, §ofRyPERT HoP YT bdpt/
acetylam no group and the |ike) and besi des acyl groups havigg l1to s§veral
subst it uent §-§éhecbed-proidlidl oFerPLEmeITs, Py ﬂoxy?'%?%ﬁﬁy TR KoKy
groups, a amno group, N-Cl1-C6 al kyl ami no 20_gr oups, N,N—di-g%-CB Al

al kyl ammo Qr@hé@roa3cﬁwﬁéﬁﬁﬂl@ﬁéup?‘éé9€6°§?R8¥§g§F56H¥F’g?o 58m8na t he

i ke (for exanple, 2nethoxyacetyl anmi no gr.ou - ami nopropi gnyl am no group
and the |ikBYriBRaApYés éreitﬁémé(&yg]awr‘i &F%@PY}OHLC?E@FMS’ the Cl-C6 al kyl
groups substituted with the Cl-C6_acyl am_ no gr,0 f Ol _ e,
fornylaninoﬁﬁFHQPzéngp,45?&P§F§ﬁﬁﬁ§§§ﬁﬁ%Fl§§gup4ango%ﬁe3l?gggaa%%g¥6les of
t he am noal kyl, gro i ncl ude the Cl- | gro u Liut ed ; w th
an am no grééﬁ %F@Egg%g —%5P25ﬁd g&@ hy%rgr ip, %§§P§02§%§%'g?oﬁggéﬁglfhe

l'i ke). Exampl es of, the Nal kyl ayi nealdyl, . groupjnelyde st @¥HRo-Cl- C6 al kyl
groups subg?iFﬁ?@ﬁhértﬁh?ﬂéxfgﬁ%ﬁgafbéF grou%ygn gﬁé nitrében atom5 (for

exanpl e, 5 N- m nQ| - AP methyhamynoet-yr ignayp Sarthltdie i ke) .
Exanpl elsO of %&fr%yg'l’k;gl z;r%oﬁbéjlalz%;lg gr ggﬂp i ncl lﬁ?y{lhe am no- C1- C6 al kyl groups

respectivel y_substidisted wdh e Gh-oeh -a-lalugiowsyandils ri-ardgem-at om
(for exanple, N, N-dinethylam nonethyl 10 group, N ethyl-N nethylam noet hyl

group and t he dyikedaz IEXANPlesF 10fo ides vl kmyilrodr bairiydongr-Gip i ncl ude

car banoyl groups substituted with a linear or branched CZ-C6 al kenyl group
(for exanpl gyraldadicarbamy|4-groumdnd -ther ddaany IExanmpinss aofe tiirther
N- al kenyl car banoyl al kyl group include the 15 C1-C6 al kyl groups substituted
w th the N @Gdderatdcbnyl car bamoyl group (for exanple, allylcarbanoyl et hyl
group and the |ike). Exanples of the N-al kenyl -Nal kyl car banoyl group
i ncl udelbhe N-CZ- @3 ditieerfa ldaawidibyd T ups substituted with a linear or
branched C1-C6 al kyl 20 group on the nitrogen atom (for exanple, Nallyl-N
met hyl car banoyl group amd the |ike). Exanples of the
Nal kenyl - N- al kyl car pagipylgl kyl group include the N-C2-C6
al kenyl car banoyl al ky}f oups substituted with a linear or branched Cl-C6
al kyl group on thg/g@fr at ofik ¥ or

2

2 Y 5
1

wherein Y¥*, Y%, R and R*? have the same meanings as
defined above, and numerals 1 to 5 indicate positions, it
is preferable that one of R’® and R¥ is a hydrogen atom or
20 halogen atom, and the other is a hydrogen atom, cyano
group, halogen atom, alkyl group, alkenyl group, alkynyl
group or halogenoalkyl group. Among others, it is
particularly preferred that the other group be a hydrogen

atom, halogen atom, alkyl group or alkynyl group. In this
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25 exanple, N-allyl-Nmethyl carbanmoyl net hyl group and the |ike). Exanple of
t he N-al koxycar banoyl group include carbanoyl groups substituted with a

| i gear or branched Cl1 81 C6 al koxy group (for exanple, nethoxycarbanoyl
group and the |ike). Exanples of the N al koxycarbanoyl al kyl group include
| i near or branched Cl1-C6 al kyl groups substituted with the N Cl-C6

al koxycar banoyl group (for exanple, 5 nethoxycarbanoyl nmethyl group and the
li ke). Exanples of the N-al kyl -N-al koxycarbanmoyl group include carbanoyl
groups substikkytedhwsi hhlbysaantom hsapchédrablgoaalfkoryigreuphdndite- C6

al kyl group (for exanple, N-ethyl-Nrethoxycarbanoyl group and the like).
Exanpl es of ottherbimifeabkyp- N-&s kokg cal bphoytaky | 1greeei¢hesdde TeHeet or
branched C1-C6 al kyl groups substituted with the N-C1-C6 al kyl -N-C1-C6

al koxycar bagmplpgr olip (ﬁ@rabkanplegrQHEthy$hP@éih%R%%é%%aﬂﬁ?f%%¥ﬁ9la@roup
and the like). Exanples of the carbazoyl group which nmay be substituted by
1 to 3 15 akkpynglogpoupbnc| desneeaf bazeyingtedp®t akhlde bBEPdRs car bazoyl
groups substituted with 1 to 3 linear_or branched Cl-C6 alk Idg% ups &for
exanpl e, 5 1- mepHEISeatSsz B RﬂﬁnﬁPOYﬁ:ﬁ?ﬁmﬁ&%yl%%Yb%?o??ngF8ﬁﬁ glgﬂg ’

|'i ke). Exanples of _the al kyl sul fonyl group,i.nclude |inear, branched or 20
cyclic Cl-CEY§ﬁP9W§uIﬁ@ﬁyﬁ'gF@@&§l@90%n§&§ﬁﬁﬁgfﬂﬁ§tﬁ5ﬁ5§ﬁrfo%§? group and

the Iike). Ex I f th | k | f . al-kyl i nGl j

branched C1E65 JH0N RO bt (PB T he T o8 iy (RETEor  or oup

f | e, t | f | et hyl . t j . e f th

glng§?ﬁ?ﬁo%ﬂﬁgﬁﬁﬂﬁgﬁiﬁﬁé%Q%J%%ﬁ% éﬁgéﬁﬁfﬁ%p f%ﬁgéh?%ﬁﬁdgighple, 15 & ©

met hoxyi ni n()4_|g([jﬂ u%?ecgt Og%d'imir}p {HLUR A 4G ik nodgAnil ehd1d e

al koxycar bony m no group 1 nclude am no groups substituted with

the Cl-¢g al *%ﬂ%‘%ﬁdé?f@”lﬂﬂfﬂgﬁﬂfgk gpainlfec preferable examples
nmet hoxycar bony thyl am no “group, ethoxycarbonyl propyl am no group and the

like). Exampligs.&fr 5 ddip waroyadked am a0l gf oup- inidride, adv fioigraoups
substituted wth the carboxy-Cl-C6 al kyl group (for exanple,

car boxymet hyl g N\o1 9r pupr orkey boptyed iyl And nex tgyroplp- Zch ddvey 14 ké)ch Baampl es
of the al koxycarbonyl am no group include am no groups substituted wth the

Cl- C6 al koxyraspenylyIL0 4 blyo {é-ez-pwanpl €l , retihoxyea? tryiytaki ho 4T oup,

tert butoxycarbonyl am no group and the Iikgé. Exanpl es of the
al koxycar bonyt fayn noa2 kyyr ge byb, | he¢iiberehz- Grky} gt obbaosmsT ity ed Wit h
the Cl-C6 al koxycarbonyl am no group_ (for ex

met hoxy @&r bomyraer Zrofrek iy @T%E%Yan%%’ﬁ@r%ﬁ?2§§é%}%5%?¥éﬁ?%%%¥%yl5§roup
opd he 11 kel The N el Kl oprberoyl aroup sbioh, TR B, o pubSILLYEN o
e € o Erie oty 2 JE QLR SO £ BB, D8, SUBSLAL U S 1 1 BB bygLony! aroup,
thiazolyl, 5-ethynyl-2-thiazolyl, 5-chloro-2-oxazolyl, 5-
fluoro-2-oxazolyl, 5-bromo-2-oxazolyl and S5-ethynyl-2-
20 oxazolyl groups. Paticularly preferred are 5-chlorxo-2-
thiazolyl, 5-fluoro-2-thiazolyl, 5-bromo-2-thiazolyl and
5-ethynyl-2-thiazolyl groups.

In the following group:
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20 al kyl am no group, am di no group, hal ogen atom carboxyl group, cyano
group, carbanoyl group, Cl-C6 al koxy group, Cl-C6 al kanoyl group, Cl-C6

al oyl ami no group, Cl1-C6 al kyl sul fonyl am no group or the |ike, and

exanpl es thereof include N nethylcarbanoyl group, N-ethylcarbanoyl group,
25 N-isopropyl carbanoyl group, N-cycl opropyl carbanoyl group,

N- ( 2- hydr oxyet hyl ) car banoyl group, N-(2fl uoroethyl)carbanoyl group,

N- ( 2- cyanoet hyl ) car banoyl 83 group, N-(2-nethoxyethyl)carbanoyl group,
Ncar boxymet hyl car bamoyl group, N-(2-am noet hyl)carbanoyl group,

N- (2- am di noet hyl )% p and the |ike. Exanples of the

N, N- di al kyl car banoyl h may have 5 a substituent on the al kyls)
group nmeans a carb XgLetp S&bstitu{$§ with 2 linear, branched or cyclic
Cl- C6 al kyl groups p sti ed with a hydroxyl group, am no
group, N-C1-C6 aIkyé: yp, am di no group, hal ogen atom car boxyl
group, cyano group, “carbanoy g?oup, 10 C1-C6 al koxy group, Cl-C6 al kanoyl
group, C1-C6 al kanoyl artino @ oup, Cl1-C6 al kyl sul fonyl ami no group or the

| i ke, and exanpl es thereof include N, N-di nmethyl carbanoyl group,

N, N- di et hyl car banpyl grou N- et hyl - Nnet hyl car bappyl group,

N-i sopr opyl - v |%é#%% @IlgF%u ,1€§§cg%e p051t¥6ng, each N

yOr oxyet hy )3 ALFRERDy TP OY otial R BF o 21T bet Ry cal LRy gpouh, F°

N- ( 2- cyanoet hyl ) - Noet hyl car pa | _.grou o
N (2- ot hoxybt F) SRt | 2hr befyiogratpns a¢ positions 5 to 8 have

N- car boxynet = y , bi s( 2sam.nogth Qﬁ@goyl
gr oup ané theé{%arl1 E%%%Q%#rg%ga%? %h%QRE%C?%I%%%EW%@éa? kg}tegrﬁouglag/\%%?c may
have a substiipenteQnitbe abkydroroypspovac! ude bioealoQropranshed Cl- 6

al kyl groups substituted with the Nal kyl carbanoyl group which nmay have a
substituent @DtibgerR5atdmGBal Kyl igronp Hdo1itexeaPl felation, and R* is

N- net hyl car banoyl nmet hyl group, N (2-hydroxyethyl)carbanoyl net hyl group and
the like). Bxpaptesbdy &heydi dyehaikyhcar baabyyeh kytogr oupr 84 whi ch may
have a substituent on the al kyl grou%s) i nclude linear or branched

Cl- C6al kyl gpoefsrsinbst that ednai 6fi Rite aNANRAS al kyd derdrangmrd agraouppmhi ch nay
have a substituent on the Cl1-C6 al kyl groups) (for exanmple, N,N5

di met hylldar blaabgpeet aybmgr aug, the (thydr bxyet hyfiyodeet aydmar bpany| net hyl
group and the like). The 3- to 6 nenbered heterocyclic carbonyl group which
may be subst?¥ovRd P3LladgrodpoBonpbsed 8FcuPsatbikal¥d SFOWRsatLkaREY

het erocyclic ring and a_carbony| group. The
y group or halogenoa¥ky9 grgup. Among others, it is

particularly preferred that the other group be a hydrogen
atom, halogen atom, alkyl group or alkynyl group. In this

15 case, the halogen atom is preferably a fluorine, chlorine
or bromine atom. As the alkyl group, is preferred a methyl
group. As the alkynyl group, is preferred an ethynyl group.
The position substituted by the halogen atom, alkyl group
or alkynyl group 1is not be particularly limited. As

20 preferable examples of specific groups represented by the
above formula, may be mentioned 6-chloro-1,5-naphthyridin-
2-yl, 6-fluoro-1,5-naphthyridin-2-yl, 6-bromo-1,5-

naphthyridin-2-yl, 6-ethynyl-1,5-naphthyridin-2-yl, 7-
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10 heterocyclic ring neans a 3- to 6-nmenbered heterocyclic ring which may
containing 1 to 3 hetero atons (nitrogen atom oxygen atom sulfur atom
etga). The heterocyclic ring may have a substituent such as a hydroxy

, hal ogen atom am no group, Cl-C6 al kyl group or the like. 15 As
speci fic exanples thereof, may be nentioned an aziridi nyl carbonyl group,
azetidi nyl carbonyl group, 3hydroxyazeti di nyl carbonyl group,
3net hoxyazeti di nyl carbonyl group, pyrrolidinylcarbonyl group,
3- hydr oxy py rahdlairdi-1y, Scardpdriply mgrdduny-, 2 -3 120 7 fdercoyeyrlr, Gl -rdipdyd rearisbimyd 2 gr oup,

pi peri di nyl car bonyl group, piperazinylcarbonyl group, norpholinyl carbonyl

group, tetraﬁydﬁoﬁymmmyﬂoirm@mhthyﬁmﬂin1%nyknﬂ%ﬁﬁQhﬁﬁMlIﬁmﬁnx furoyl group

and t hi ophenecarbonyl group. Exanples of the 3- to 6-nmenbered heterocyclic
car bonyl al kyiapgrtdu/pfﬂzﬁnmﬂmi ne@rq@elogqmslm&maémmanmmlcl @6 al kyl
groups substituted with the 3- to 6-nenbered heterocyclic carbonyl group

whi ch may be szt eIy e ¥y 185 6-brpmailyi y}%&ww%i 1

group, p rrolldlnylcarbonylethyl roup, and the I| Exanpl es of the 3- to
6- menber ed HeterOSAYY Kby 3AA L SUpt c‘%}‘ 'gjg' Ubst it ut ed

'EQf'e‘r’SﬁyE:“.eaCl : i k%s@%"séusd -Sﬁén%o‘é—t@dwspﬁbt t“ﬁe@é A S enber ed
o1 por  d nyl AL ﬁ‘i—yﬂapﬂ%ﬁ‘w‘é‘” B Erol T ok SRR and
the like). 1q_E&§ s of th ;ﬂ&%ﬁgp @. yl gr ﬁgiuﬂg the Cl-C6

al kyl group§’subst Td mnth gr oup I's conposed of a

b | 1 t hyl ,
car banoy éﬁﬁl fgagxy heI §5H Eﬁﬁﬂgﬁﬁ%h¥¥ﬁéﬁﬁmw gryn@ yl group

car banoyl oxyet roup an Exanples of the

al kyl caﬁl@arm%alk@gf ﬁikyhgﬁ@@ptwﬁwﬂe—z 1. Cle Con By 1 07 OO SPEL Lt e

wth the Na car banoyl oxy group which is conposed of the

N-al kyl car bazmyi 06 OEDuo M T)77 B iever 8d Sitibst v 1 Jedtb esmé he, Ti- C6 al kyl
group, and an oxygen atom (for exanple, N nethylcarbanmoyl oxynet hyl group, N

20 et hyl carbagoyh pxyet hys-gr pup-atdyihe-1 j kejapixiappl @snod-yhe 6-
N, N- di al kyl car banoyl oxyal kyl group i nclude the Cl-C6 al kyl groups
substi t ut ed ahldrohe, N-haphiehkyldanbanwy) okyf uoup- Whd chapktbpnpdsed2of t he
N, N-di al kyl car banoyl group, which may have a substituent on the alkyl
group(s), anglané-bromo-1,8- -naphthyridin-2-yl, 6-ethynyl-1,8-
15 naphthyridin-2-yl, 7-chloro-1,8-naphthyridin-2-yl, 7-
fluoro-1,8-naphthyridin-2-yl, 7-bromo-1,8-naphthyridin-2-
yl, 7-ethynyl-1,8-naphthyridin-2-yl, 6-chloro-1, 8-
naphthyridin-3-yl, 6-fluoro-1,8-naphthyridin-3-yl, 6-
bromo-1, 8-naphthyridin-3-yl, 6-ethynyl-1,8-naphthyridin-3-
20 yl, 7-chloro-1,8-naphthyridin-3-yl, 7-fluoro-1,8-
naphthyridin-3-yl, 7-bromo-1,8-naphthyridin-3-yl, 7-
ethynyl-1, 8-naphthyridin-3-yl, 6-chloro-2,5-naphthyridin-
3~-yl, 6-fluoro-2,5-naphthyridin-3-yl, 6-bromo-2,5-
naphthyridin-3-yl, 6-ethynyl-2,5-naphthyridin-3-yl, 7-
25 chloro-2,5-naphthyridin-3-yl, 7-fluoro-2,5-naphthyridin-3-
yl, 7-bromo-2,5-naphthyridin-3-yl, 7-ethynyl-2,5-

naphthyridin-3-yl, 7-chloro-2,6é-naphthyridin-3-yl, 7-
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25 oxygen atom (for exanple, N, N-dinethylcarbanoyl - oxynet hyl group,

N- et hyl - N- met hyl car banoyl oxyet hyl group and the |ike). Exanples of the

al sul fonyl am no group include 86 am no groups substituted with an
al kyl sul fonyl group having the Cl1-C6 al kyl group (for exanple,

met hyl sul f onyl am no group, isopropyl sul fonylam no group and the |ike).
Exanpl es of the aryl sul fonylam no group 5 include am no groups substituted
with an aryl sul fonyl group having the aryl group (for exanple,

phenyl sul f onfd o ore2 go-ogeh hapht dis s8rt ¥ bnyT 2o ereo o2 oerpnaplit ket dikey -
Exanpl es of the al kyl sul fonyl am noal kyl group include the Cl1-C6 al kyl
groups substytutedeWhymythe ©inagshuloy sl qyr st ¥bnybaehhergroud= (for exanpl e,
met hyl sul f onyl ami nonet hyl group, nethyl sul f onyl am noet hyl group_and the

li ke). Exanprahigty¥i@inarytehl f onl aed aoal kyraphopridEPudey+hebTl- C6 al kyl
groups substituted wth the aryl sul fonyl am no group_(for exanple, 15

phenyl sul f orRF AP TNt PSP HRBEEI L iaphY hy | STRFRYY Snf ndet dpPLRYBLPLARdt he

i ke) . les of the al | f onyl api b i pel ud

compbsed ol {he CIEHOETke) SUMBRGHERT R G O Ahar LOCRPBBNST or oup. (1 o
| e, t hyl.sul f | am | 20 -

Sopt opy! Sul TURY B SLAT BORD G oupana € REaPh KBy T BRARATES BP9 s

aryl sul fonyl ami nocar bopy i uge _gr 0 :
2Vl sul fonyl SRS T aus ani O a BEhy Ty P anBe b B Gl
phenyl sul f o ] b o] h fon 1Lposakbonyl group and
the like). 2%£§£%ﬁ%§g§ %?g%%géaFﬁﬁfgﬁff%ﬂ%%gﬁ%ngcgégg%glgfﬁyl group i nclude
the Cl-C6 al kybnghoHpsisubsyit ubed wbiB-2he-fdptbhyridin-3-y1, 7-

al kyl sul f onyl am nocar bonyl group (for exanple, 87

net hyl sulof onytaibRecarRaptAREDMEngBOYP, 7-ethynyl-2,5-naphthyridin-3-

i sopropyl sul fonyl am nocar bonyl net hyl group and t%e |1 ke). Exanples of the
aryl sul f onyl ami nocar bonyl al kyl group include the Cl-C6 al kyl groups
substituted with the 5 aryl sul fonyl am nocar bonyl group (for exanple,

phenyl sul f onyl am rioc ardabiryilaretthy Ity aipve-mentioned 12 groups (a) to

napht hyl sul f onyl am nocar bonyl net hyl group and the |like). The acyl oxy group
means a groupltepnposkdenbpyheocdyyl ggroppwhhdhanapxpgeaubsbatpted éganpl e,
fornyl oxy group, acetyloxy 10 group and the |ike). Exanples of the

acyl oxyal kyl pgedapredel utel 3 her @e O wl kgve gk oups3 stz i itapt v tand he

acyl oxy group (for exanple, fornyloxynethyl group, acetyl oxynmethyl group
and the]ﬁike§¥a@&éﬁﬁlég Bhetﬁébg¥éFR?P5§y1@FgHSeiﬁchﬁﬁéoﬁﬁé g1°88  aPkoxy

groups subst%&g%gdg%%ag,tgg g&Xko group, a cyano group, halogen atoms,

alkyl groups, alkenyl groups, alkynyl groups,
halagenoalkyl groups, hydroxyalkyl groups, alkoxy groups,
alkoxyalkyl groups, a carboxyl group, carboxyalkyl groups,
20 acyl groups, a carbamoyl group, N-alkylcarbamoyl groups,
N,N-dialkylcarbamoyl groups, alkoxycarbonyl groups, an
amidino group and alkoxycarbonylalkyl groups. Among these,
a cyano group, halogen atoms, alkyl groups, alkenyl groups
alkynyl groups and halogenocalkyl groups are preferred. As
25 specific preferable examples thereof, may be mentioned 2-
chlorothieno([2,3-blpyrrol-5-yl, 2-fluorothieno([2,3-b]-

pyrrol-5-yl, 2-bromothieno[2,3-b]lpyrrol-5-yl, and 2-
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15 group (for exanple, benzyl oxy group, naphthyl methoxy group and the

| i ke). Exanples of the carboxyal kyl oxy group include the al koxy groups
substituted with a carboxyl group (for exanple, carboxymethoxy group,
carvoxyet hoxy group and the like). 20 Exanples of the arylsul fonyl group

i ncl ude C6-C14 aryl sul fonyl groups (for exanple, phenylsulfonyl group,
napht hyl sul fonyl group and the |ike). Exanples of the

al koxycar bonyl al kyl sul fonyl group include groups conposed of the Cl-C6

al koxycar bosyhghkykhgeaop 2addbad pyulrbarplydr aupuds.(f or exanpl e,

met hoxycar bonyl et hyl sul f onyl group, ethoxycarbonyl ethyl sul fonyl group and
the |ike). Eanplespob'the carboxyal kyl sul fonyl group include groups
conposed 88 of the carboxyal kyl group and_a sul fonyl group (for exanple,
car boxynet hyl sul f &nykhgr pupsecar boxgethphsubf ongéngraupatwdatée of ke) .
Exanpl es of the al koxycarbonyl acyl group include groups conposed of the

al koxycar bonpsatkyktsdgr Sup cand -acokesenly lc vgldgp hybsocaexkepl group

met hoxycar bonyl et hyl car bonyl group, ethoxycarbonyl net hyl carbonyl group and
the like). BERARPI B3Yobet BaLSIRERFE kY PoRPERBSHRH OFr GBS SitNEIPHEE t RE

X
('ncl udi hg €1508 “SHERRogt: 4T SHLsT1OP suBeCHaUas U T S haroR° o oup (for
Exanpl o5 of UG KPEOE acio B O STRERIEE T RECRCYT (EBlIng o dbat 1 HCRE L
aroup and ¢ AE PREEr LBy sd S A st e ue o sups

conposeg)ofggg%ggﬁgﬁggpqgl Ye %q@ngyﬂié%'zo carbonyl group (for exanple,

chl or onet hylcar group, trif upronethylcarbonyl group and the like).
Exanpl es of the casbexuagtles90FUR HeNGlaHEL st 33y undheuRS teeG st Wred with
a carboxyl group (for exanple, carboxyacetyl group, 2-carboxypropionyl
group and ! Igememi@)re XA €S ofdidie e rag raasy Imagr @ép neddiwdeed he acyl
groups (including Cl-C6 al kanoyl and aroyl) substituted with an am no group

(for exanpl eydcdripeorstlhy|carlagmeydtegrydyp,c yielamengdt, hydyedrdheman 89 and gr oup
and the like). Exanples of the acyl oxyacyl group include groups conposed of
t he acyl oxyahleylylamtcaarsar bégygllogeotpl( f oycérarplye, ahdr phkoxynethybsar bonyl
group, acetyl oxynethyl carbonyl group and the |ike). Exanples of 5 the

acyl oxyhb kylegdl frorpfe rgreshp Windl wdehfmatip © totp dsdd e atid asha oy al kyl and
a sul fonyl groggﬂ&for exanpl e, fornyl oxymnet hyl sul fonyl group,
acet yl oxymetiaiengsshyl group and the like). Exanples of the

hydr oxyal kyl sul fonyl graqup inc|ude groups conposed of .the Cl-C6

hydr oxyal kyl 10 g&%ﬁp%zf%dprzftse&{ %oyl s&%&}pa rsse_xzi"rﬁ)ﬁe_,mem ered _
Do e P A )
Cl- C6 al koxyal.k f ,

met hoxynet héﬁ%g}l}ﬂgo%ﬁl{%}%,&fgqgﬁgéyet %%uel(]f%ltyﬁ%lﬁ Ogryag?rh'e like).
Exanpl espof diigrud drfy GriErRed e BLr 0aYE ! d ganibll SO e H QUi ch may be

substituted include groups conposed of the 3- to 6membered heterocyclic
group whi ch iy e stubsii t Weekang a i dopy) @b (f1or exadiElyl,

aziridinyl sul fonyl group,
pyrazolinyl, oxazolyl, oxazolinyl, thiazolyl, thiazolinyl,
thiadiazolyl, furazanyl, pyranyl, pyridyl, pyrimidyl,
pyridazinyl, pyrrolidinyl, piperazinyl, piperidinyl,
25 oxazinyl, oxadiazinyl, morpholinyl, thiazinyl,

thiadiazinyl, thiomorpholinyl, tetrazolyl, triazolyl,

triazinyl, azepinyl, diazepinyl and triazepinyl groups.
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20 azeti di nyl sul fonyl group, pyrrolidinylsulfonyl group, piperidylsulfonyl
group, piperazinylsul fonyl group, norpholinylsul fonyl group,
t et rahydr opyranyl sul fonyl group and the like). Exanples of the

| kyl am noacyl group include the am noacyl groups substituted with the
Cl-C6 25 al kyl group on the nitrogen atom (for exanple, Nrethylam noacetyl
group, N-ethylam noacetyl group and the |ike). Exanples of the
N, N- di al kyl am noacyl group include 90 t he am noacyl groups substituted
with the twe GG oulzARAYPS raRatoe yi,t icoger 1atlons hifao loManpl e,
N, Ndi net hyl am noacet'yl group, N-ethyl-N-methylanm noacetyl group and the
like). Exanpliesiicfzdine Nidizalnigl, pycdrdydoydyadylicyloup whicer? ivedl -have a
substituent on the al'kyl groups) include the acyl groups substituted with
the N, N-di §Jedardiangy, e ahiydh rpeiyoehsive ry sutsstiaheditndn the Cl- C6
al kyl groups) (for exanple, N,Ndinethylcarbannylacezé; group, .
N, N- di et hyltqardesirad ragy lard tgricgm 1 N ettpdpN-aiEs BH < Hﬂ%ﬁﬁyyl‘%ﬂ&%‘t yl group
and the like). Exanples of the N,N—dialkylpaybangylalkylsulfonyl group
whi ch may haviersy substidamitl orpytezal yyl Frslary Iy e Riel Yfoups conposed
of the N, N-di al kyl car banoyl group which ,g‘have a_substjtuPnt on t he Cl1-C6

%ﬁ&%ﬁﬂ&%p$f§@lny an

al kyl groupsyrazmtdyl 150wl dariany yr ovpr {9 bt

di met hyl car banoyl net hyl sul fonyl group, .

N- ( 2- hg;dr o@mﬁgmi\n { BPERT ﬁ%?gw ré%’g&‘?%ﬂ bRyt nd Pnd 1%, |

Exanpl es of the al kyl sul fonyl acyl. gro i ncl ude the I tituted
mﬁtﬂpthe aJm%¢%ﬁ?$b%§igg96%%p%a¥?%% ?ﬁgré%e%ib?fF%&%@ﬁag?%ﬁgy§§%$ygiahpre,

met hyl sul f onyl acetyl grou i sopropy! sul fonyl | group and the |ike).
The am noca?bothf ?Yg?%ughiéhﬁ 5?§ﬁp°?e%$e§e§%§%¥by -C(=S)-NH2, and the

N- al kyl_ am nocar bot hi oyl , gro ] hi | QT bstituted
y %é2é38g§%$$%2§92§%§ - P PO higcas bony! o 8r expcgebsti tu

by one 1% the abo groups, and exanpl es thereof include

(met hyl ami “féégémﬁk%gg%ﬁygw&gt hyLagi pakcaeket Bheykageauprand the |ike.

The N, N-di a 0- car bot roup 91 i means an am not hi ocar bonyl

group SUbSthgE€g by Woy,9f LhecaBoverdeseni beduaklyhygrospsboandrexanpl es
t hereof include 5|nethylanlno)carbothioyl group, (diethylam no)carbot hi oyl

group and 5 ¢ephylreibbyl ani Rarcaeberhpeybngbdup’ finiehe general
aIkoxyalkyl?thiocarbonyl) group nmeans a group conposed of the

above- descricbeduakkaryal ks gpeupf aoderampl esatbongdf groay, Pand exanpl es
t hereof include 2-ethoxyethanethi oyl group and the |ike. 10 The al kyl ene
group MERNSmankiieedd dndengicheddaint, enePHLOVR h&EEFG Y FESPEA N at ons,
and exanpl es thereof include nethylene group, ethylene _graup, pr.opylene
group and t hethidyd. afice phlcemzharyd @ﬁ@@ﬁshswéﬁhaﬂﬁgﬁ?W@ﬂeJdF%ﬁB”ﬂaving 2 to

5 carbon atons and a doubl e bond, and , £ d
naphthyl and tetrahydronaphthyl groups being preferread.

The saturated or unsaturated, bicyclic or tricyclic

fused heterocyclic group means the same saturated or

20 unsaturated, bicyclic or tricyclic fused heterocyclic
group as described in the description of 0* in the general
formula (1). As specific examples thereof, may be
mentioned benzofuryl, isobenzofuryl, benzothienyl, indolyl,
indolinyl, isoindolyl, isoindolinyl, indazolyl, quinolyl,

25 dihydroquinolyl, 4~-oxodihydrogquinolyl (dihydrogquinon-4-on),
tetrahydroquinolyl, isoquinolyl, tetrahydroisoquinolyl,

chromenyl, chromanyl, isochromanyl, 4H-4-oxobenzopyranyl,
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15 exanpl es thereof include vinylene group, propenylene group and the |iKke.
Exanpl es of the al kyl enedi oxy group include those having 1 to 5 carbon
atoggs, such as net hyl enedi oxy group, ethyl enedi oxy group and propyl enedi oxy
grolp. The carbonyl di oxy group is a group represented by -0-C(=0)-0-. 20
Incidentally, no particular Iimtation is inposed on the substituting
position in the above description. Anong these substituents represented by
R3 and R9, the hydrogen atom hydroxyl group, alkyl group, alkenyl group,
al kynyl gr oud, 4 i logdo a4 1o - dradlogrenoay ke y r odip; g@Bhahi monygy oup,

hydr oxyi m no group, al koxyi m no group, am noal kyl group, N-alkyl am noal kyl
group, N, Ndiqukyd z0d fopl kyd iy dogquibeyzolinwb, Eeiyfahkgrogrbupzobmul,

o acyl am no group which may be substituted, acyl am noal kyl group,

al koxy groupguibdexial kytegrdupdr ogatoxyal ¥yl gtouplivekboxyl group,

car boxyal kyl group, al koxycarbonyl group,  al koxycarbon Ia!KgI gr oup
aIkoxycarFEn9¢%ﬁ@%mﬁ§?%h%PoSl%Ykoxy%%?%b%¥¢¥&ﬁr%éﬁ%@?yé¥%h%,°%%§b%h%yl
group, Nal kyl carbanmpyl group whi ch may have a, substjtuent on th | k
group,( ;\l,ﬁ\poﬁﬁk?ﬁl&h%% It HRBERPVRT e%@%ﬁ%@@ué@%%%ﬁoﬁﬁﬁ hg al kyl
group(s), N-al kenyl car banoyl . grou N al kenyl car banmoyl al kyl group,
N-a:EenyI-N;?%n%? AR ?%éﬂ%¥}'g?%gﬁ?lﬁfﬁTﬁ%¥¥fihp%Tﬁ %%?%%%gylarkyl group,
N al koxycar ba ro al kyl - N- al koxycar b ro .

N al Koxycar BAmRYTArkEHEaY Dupt <K Pk SREYREGY B R EanE 1 Hhsropyatay

car bazoyl gr J itu : | kyl groups,
ﬁlkyIsuIfony€g5¥%ﬂ%&PﬁgH%FE§P§gF§%%9Igﬁgi?gb%%%g%é%?’tg 69nengered
eterocyclic pch b i avio 6-nmenbered

et orocycl | o~ et BaR T oe AT Bor 5T i ahi ch ey Doy €onat Titt 8a!

car banmoyjlal kvétggﬁgerogﬁw@awb%yagLsyhygr 0§d9rrb&@{z§¥!’t§§l panoyl oxyal kyl
group, N, N 20 dial kyl carbampyl oxyal kyl group, N-alkyl carbanoyl al kyl group

whi ch nay ha&@h@dﬁuF§kkbmepyrQﬂylhetétkyhy@tepptsblopyridyl,

N, N- di al kyl car banmoyl al kyl group which may have a substituent on the al kyl
group(s), algkyksolbppyliattnaydy,odphydkkylysublopnykamidoaykyl group, oxo
group, acyloxy 25 group, acyl oxyal kyl group, arylsulfonyl group,

al koxycar bongyal kghsihtenyllgr dapydcapbokdankyhsabighyl group,

al koxycar bonyl acyl group, carboxyacyl group, 93 al koxyal kyl oxycar bonyl
gr oup, haIogEMGadypygﬂmmé}nM}thaFK?hﬁ%ﬁﬁ@ﬁéyﬁosyéaﬁ}daéyﬂaxyacyI gr oup,
hydr oxyacyl group, al koxyacyl group, al koxyal kyl sul fonyl group,

NiEd:alrf caFMéﬁ??Fﬁé?Fo Véup?lNYNlapﬁFRQPgﬁﬂﬁéﬁﬁyﬂ'SfHFRQVgﬁﬁVényl gr oup,
al kyl sul fonyl ac roup, am ngcarbot hi o rou N al kyl am nocar bot hi oyl

gr oup, N,N—dFSF%?PgﬁFH BAPBSECRFSy Y SféﬁéaogVﬁégyékal(¥hiocarbony|) grgup

Aoyl oe ot oy BEEARLELEELE 01 B 24Y |, ©BRa062URy-RusETHYENE 9T OUP,
tetrahydrooxazolopyridazinyl, pyrrolothiazolyl,
dihydropyrrolothiazolyl, pyrrolooxazolyl,

20 dihydropyrrolooxazolyl, thienopyrrolyl,
thiazolopyrimidinyl, dihydrothiazolopyrimidinyl, 4-oxo-
tetrahydrocinnolinyl, 1,2,4-benzothiadiazinyl, 1,1-dioxy-
2H-1,2,4-benzothiadiazinyl, 1,2,4-benzoxadiazinyl,
cyclopentapyranyl, thienofuranyl, furopyranyl,

25 pyridoxazinyl, pyrazoloxazolyl, imidazothiazolyl,
imidazopyridyl, tetrahydroimidazopyridyl,

pyrazinopyridazinyl, benzisoquinolyl, furocinnolyl,
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10 carbonyl di oxy group and the Iike which are forned by R3 and R9 toget her
with each other are also preferred. It is preferred that R3 be a hydrogen
at and RO be one of the substituents nentioned above as preferable
grodps. In this case, exanples of a group nore preferred 15 as Rqg incl ude

t he hydrogen atom hydroxyl group, alkyl group, hal ogen atom hydroxyi m no
group, N-al kyl am noal kyl group, N, N-di al kyl am noal kyl group, acyl group,
acyl am no group which may be substituted, acyl am noal kyl group, al koxy
group, al koywyabkylloghdepplhpgrddyalikyl,group, 20 car boxyl group,

al koxycar bonyl group, al koxycarbonyl al kyl group, al koxycarbonyl am no group,
car banoyl gteupahhdrkplcarbantpiagréapywhehinty,have a substituent on the
al kyl group, N, N-dial kyl carbanoyl group which may have a substituent on the
al kyl groupbsyathabkbmyBOépbaWéﬁﬁZisogwéwéﬁZNnﬁﬁkeh?Péé?§§ﬁé9F&PN}h group,
N- al kenyl - Nal kyl car banoyl group, N-al kenyl -N-al kyl car banoyl al kyl group,

N- al koxycar baaspllogysigy LN REREOXRPAPKSxy EEFBERABYP194 L,  group,

N- al kyl - N- al koxycar banoyl al kyl group, carbazoyl group which may be,
subst i t Ut ed tef rahydrobgnRyr 2§Pd iy / a@W%@ﬂﬁ%ﬁRﬂ@mﬁ?%PHFéﬁ??bﬂyﬂm kyl

, 3- to 6nembered het K bony! up which. be 5 .
JUbst t ut ed SPaETEa Z6RtEor oo BT LT S BN by &M AT S0P BERPHRYER may
be substituted, banmoyl.al kyl .ar.oup.” N, N-di alkyl | Lyl ,
N al kyl car bARGTPIEYE -GEOAY hi“cr SRy RATE 2ORbS et CONEE ST RE Ayl
group(s), Ni¥dialkyl cﬁa}er%nqwtl%ltl%%lhlygirr%%,%O—t\@hiir gr‘e@m%?u\é%h%a%%u tuent

on the aIkyFZSP&&H s), 'al’kyl sul'fonyl*am no “gr oup, sul f onyl am noal kyl

9T oup, CY! QL GLOUR AP Tl ko eral oy carharMl .ol f ony!

group, carb onyl group, al koxycarbonyl acyl group, carboxyacyl

roup, al : I , c Niblzolyl,
group, 1§ t'ﬁ%%&r'f%ﬂa&%%azrﬁ%y grHHR, bakegeneackkegpeHRotNiNzoly

di al kyl am noa p, acyl oxyacyl group, hydroxyacyl group, al koxyacyl

group, al kol dor sl damd o tarieub 1 N, Nadiraldadgarikamy| acyl  group,
N, Ndi al kyl car banoyl al kyl sul fonyl group, al kyl sul fonyl acyl 20 group,

am nocar bot hie@aHgfdaHh Nrad goi iatyi no aarieotdiymo lgrlguprhiazolopyridyl,

N, N- di al kyl ami nocar bot hi oyl group, al koxyal kyl (thi ocarbonyl) group and the
like. O thesstrads dneariplees lafpyRoLd e fierad cidrard ydarriafdrr ed the hydrogen
atom hydroxyl group, alkyl group, 25 N, N-dial kyl am noal kyl group,

acyl ani no greeuyr akhicste treiya 2sel cniysitd aaitred, » e e aroat 184 digrelup,  al koxy
group, alk0ﬁ¥alﬁyl group, hydroxyal kyl group, al koxycarbonyl 95 L

15 ihydropyrrolopyrimidinyI, pyrancthiazolyl,
dihydropyranothiazolyl, furopyridyl, tetrahydrofuropyridyl,
oxazolopyridyl, tetrahydrooxazolopyridyl, pyrrolopyridyl,
dihydropyrrolopyridyl, tetrahydropyrrolopyridyl,
oxazolopyridazinyl, tetrahydrooxazolopyridazinyl,

20 pyrrolothiazolyl, dihydropyrrolothiazolyl, pyrrolooxazolyl,
dihydropyrrolooxazolyl, thiazolopyrimidinyl,
dihydrothiazolopyrimidinyl, benzoazepinyl,
tetrahydrobenzoazepinyl, thiazoloazepinyl,
tetrahydrothiazoloazepinyl, thienoazepinyl,

25 tetrahydrothienocazepinyl, 4,5,6,7-tetrahydro-5, 6~
tetramethylenethiazolopyridazinyl and 5, 6-trimethylene-

4,5,6,7-tetrahydrothiazolopyridazinyl groups, with
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group, al koxycarbonyl am no group, carbanmoyl group, Nal kyl carbanoyl group
whi ch may have a substituent on the al kyl group, N, N-dial kyl carbanoyl group
whi ch nmay have a substituent on the al kyl group(s), N alkenylcarbanmoyl 5
g®up, N-al kenyl carbanoyl al kyl group, N-al kenyl - Nal kyl car banoyl group,

N al kenyl - N- al kyl car banoyl al kyl group, N-al kyl -N-al koxycar banoyl group,
car bazoyl group which may be substituted by 1 to 3 al kyl groups,

al kyl sul fonyl group, alkylsulfonylalkyl group, 3- to 6 10 nembered

het er ocycl i.g+anhaRYbearLBUR 1 Whiotl Lay ehe afydsithdragpyridyl,

N, N-di al kyl car banmoyl oxyal kyl group, N al kyl carbanoyl al kyl group ich may
have a sub%%ittr@%%r@rﬁhtmeo&loPp)gArigilydup@@)t,ram,yrdrmtéllllésﬂoéé’&’éféﬁﬂﬂzd'lw * group
whi ch may have a substituent on the al kyl group(s), 15 allkyl sul f onyl am no
O Rowyalky L nyd ; s rkiwih '| ’ |d€mpy N1hl\l- di |dT’FUp’ |

al koxyal kyl oxycar bonyl group, hal ogenoacyl group, N, i yl am noacy
group, hydretratidgrowro lakoxyrhcyl Gl ORiM fRIGBG A o4t gr oup,

N al kyl am nocar bot hi oyl group, N, N 20 di al kyl am nocar bot hirojyéa r Oup,

al koxyabkyl4(3,h6 ,Oterdtorat yd oo dirk 1ae th e N S 9 ¢ preferabl
exanpl es of R3 and R9, nmay be nentioned a hydrogen_ .ato ydr oxyl group,
net hyl groumd eﬁ,l*@-ttlgirmrﬁ}ﬂ%‘%ﬁrr%rp@d6'9—86%?1}/%}3(\‘35‘?%%?1@%1&

am nonet hyl 25

group, N, N-di et hyl am noet hyl group, N, Ndi et hyl amnj group,
acet yl am nooyr bdpz 1net h%&?/‘é%%t}??Ja’ﬁf?n%a]fﬁjoﬂbia%ic\é{%?%?ng%%%%i hyl group, 96

acetyl am noet hyl group, pethoxy. group,. el hoxy. group, SEtHeXyreshyy group,
net hoxyet hyl grodg‘? Eﬁg’ﬂ‘?b?( th b?%%lpsﬁf?ﬁyg%xyet hyl group,

1- hydroxy- 1- nmet h&ﬁ%ﬂ%l &g%ggphe?%;gggggggb@pghpgr ouyr &dshawyrar bonyl group,

5 net hoxycaF‘BB‘Hy up, et hoxytarbonyl am no group, N allyl carbanoyl

roup, al | yl car banoyl ppt o] | Lyk 2No Byb baadyik, gr oup,
RI— al Fylli}s\lneFﬁﬂzﬁganﬁﬁé)&/Hgne{aﬁgl gér gﬁ% BIEI- Frg!ilﬁoxg??\l- ?Lregﬁgl car %am%yl gr oup,

N, N- di met hyl car bazgyk _ i aAn B, Nenl@nbnizpetbybeaibaneyl thrieop;
met hanesul f%ﬁ&?“&ﬁga%, g?rg?%nerslul fonyl met hyl group, ethanesulfonyl nethyl

group, N-met Byb%ﬁgg ¥k n@r O¥B 1 eNog Bhy-Baplany hegradp thlprogyl dar banoy|
group, N-iscgpr’opyl rbanoyl group, N-tertbutyl carbanoyl group,

N-cycl opr opyhgarhamey, greupthlehb (Qyci-apipopyidieehpincartbams [ 3grod,”
N (1- et hoxycar bonyl cycl opropyl ) carbanoyl group

N- ( 2- hydr ox et Heardedmay o rgrfeup.e dN- ( Phi POEPBEL R}V cBRBaREy P Yr 8ip,

N- (2met hoxyet hyl ) car banoyl group, N-(carboxynethyl)-carb yl group,

N- ( 2- am poetdnilerzaryamplio gyl MR o 4R [cﬁ'r‘?ﬁé%]h'ﬁ%rcrfr%yl group,

N, N- di met hyl car banoyl group, N, N-di et hyl carhanoyl ), Loy

N- et hyl - N- metrhiyd mwalrdphoyd 1 i gAY, ¢ i%&br%%ﬁt}‘-lr@%é]ﬂ%‘f’gr%]f%ryﬁdlgnreo’up,

N- et hyl - Npr opyl car banoyl group,. N-(2-hydr hyl N;q_e]t ar banoyl group,
N- (2- f | uor oettrnd 3ol Wet%@ﬁ](%f’{fa‘#d}ﬁ’ %%%?%3/%' ¥y e

N, N- bi s(2- hydr oxyet hyl ) car banoyl. group,. ts(21 [ 4 ) £&@d banoyl
group, N-( Z-WW%%EIEI’W‘}')QM%%‘%%T b@%%%#%%’pg 215y PEA T

N-car boxymet ] - N-Jret iyl car byl ne, with thiazolo[4,5-clpyridine and

20 thiazolo[5,4-clpyridine being preferred.
Thiazolopyridazine may be any of thiazolo- [4,5-
c]pyridazine, thiazolo[4,5-d]pyridazine, thiazolo([5,4-
clpyridazine and thiazolo[3,2-blpyridazine, with
thiazolo[4,5-d]pyridazine being preferred. Pyrrolopyridine
25 may be any of pyrrolo[2,3-blpyridine, pyrrolo[2,3-
clpyridine, pyrrolo[3,2—b]pyridine, pyrrolo[3,2-c]pyridine,

pyrrolo[3,4—b]pyridine and pyrrolo[3,4—c]pyridine, with
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97 group, N, N-bi s(2-am noet hyl ) carbanoyl group, azetidi nocarbonyl group,
3- net hoxyazeti di nocar bonyl group, 3hydroxyazeti di nocar bonyl group,

pyrgpl i di nocar bonyl group, 3--hydroxypyrrolidi nocarbonyl group,
3-fTuoropyrrolidino 5 carbonyl group, 3,4-dimethoxypyrrolidinocarbonyl
group, piperidinocarbonyl group, piperazinocarbonyl group,

nor phol i nocar bonyl group, (tetrahydropyran-4-yl)carbonyl group, benzoyl
group, pyridylcarbonyl group, Nmrethyl carbanoyl met hyl group,

N- et hyl car heynmyd Jed ) 3 gl 1 dih aN-aidh v war dberby) Zvet hyyr i ong, being

N- (2-fl uoroet hyl ) carbanoyl nethyl group, N (2-nethoxyethyl)carbanoyl nethyl
group, N, N- dimesttdwyt e ba@yoylodeiplyylingddong, s yNodi metyhyd fo gnhamiyd 6,4 gr oup,
N- (2-fl uoroet hyl) - N-net hyl car banoyl net hyl group,

N- ( 2- met hox yalterig JmiNd e hye e ooyl 2red hgy r gribdippe 181d pyrrolo[2, 3-

N, N-di et hyl car bapoyl oxynet hyl group, 2-(N-ethyl-N nethyl car banoyl oxy) et hyl
group, net hyd ey ¥ omdiam novgioupyrer kgl 3ut TdhyY amhdieg deping

met hyl sul f onyl am nomet hyl group, nethyl sul fonyl am noet hyl group, acetyl
group, pPopikifAeEefip, AYLGHMRYHHMIGHEF M. st M&%@Wéé*bbﬁyﬁ‘ group, 20

o e S A o s

1 1l et by SEHR AVt i Gt DRy S Bo: LB RvarBe ROV G oup,

[iTke. s acomypatabiteendiSYEarh) A TEPTRITL OSSN P EeRe Bk "ane
NNl ky! CORE) T oub o Eh-ta b Hava R B P E e P pr e ks

group(sygo p i f , i I banp oup. However,
R3 and Rg a?%§$é#%$$%%%gggt@£$2%%ea§%eﬁ???gfggig%%%?§uent%£%?éélI. <On

group T> Theo@r onp[ 4, 3R €SENES1E, CRYPORY[ 3 g1 odptLatbiOcargonyl group,
wi th the carbonyl group being preferred. 10 <On group T1> The group T1

represents apyeahoNy) 2 gdptipiaselé pnyltProvpangl OUP-d 8301 € 4m8) -N (R~ )
-, group -C (=S) -C(=O -N(R~) -, group -C (=0 -C(=S) -N(R~-) -,
group -C (=9yrdh¢EH4~-A fiRtazole baimdni che Rrnedns Rudypdrogemetnay be
hydr oxyl group, al kyl 15 group or al koxy group, group -C(=0)-Al-N(R~~)-, in
whi ch Al neasy adif af kyd 223 g bopr haviag flurol3, dacboyradons, @wWhieh3ndy be
substituted, and R' neans a hydrogen atom hydroxKé ?roup, al kyl group or
al koxy groupllRyeipineg( =DirNEB, 2gebepridiges Furaip, dgp bapridine0dnd NH NH-
group -C (:C% -A2_20 C¥=0)7,,in whi ch A2 neans a_single bond or alkyl ene
gr oup uro[3,4-clpyridine, with furo[Z2,3-c]pyridine and
furo[3,2~-c]pyridine being preferred. Oxazclopyridine may
be any of oxazolo[4,5-b]pyridine, oxazolo[4,5-c]pyridine,
oxazolo[5,4-b]lpyridine, oxazolo[5,4-clpyridine,
20 oxazolo[3,4~alpyridine and oxazolo[3,2~alpyridine, with
oxazolo[4,5-c]pyridine and oxazolo[5,4-c]pyridine being
preferred. Oxazolopyridazine may be any of oxazolo[4, 5-
clpyridazine, oxazolo[4,5-d]pyridazine, oxazolol[5,4-
clpyridazine and oxazolo[3,4-blpyridazine, with
25 oxazolo[4,5-d]pyridazine being preferred. Pyrrolothiazole
may be any of pyrrolo[2,l-b]lthiazole, pyrrolo[l,2-

clthiazole, pyrrolo[2,3-d]thiazole, pyrrolo[3,2~d]thiazole
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having 1 to 5 carbon atons, group -C(=0)-A3-C(=0)-NH, in which A3 neans an
al kyl ene group having 1 to 5 carbon atons, group -C (=0 -C (=NCRa) -N (Rb)
-, oup -C (=S) -C (=NORa) -N (Rb) -, in which Ra nmeans a hydrogen at om
m|4n group or al kanoyl 25 group, and Rb neans a hydrogen atom hydroxy
group, al kyl group or al koxy group, group -C(=0)-N=N-, group -C(=S)N=N-,
group -C (=NOR') -C (=0) -N (Rd) -, in which R~ neans a 99 hydr ogen
atom al kyl group, al kanoyl, aryl or aral kyl group, and Rd nmeans a hydrogen
atom hydr oxyld gryaum ]l Kyl -diraie @l eyl kddoh gryouml orpup-¢1EHi=ddl e Re) (Rf)
-C(=0) -N(Rg) -, in which Re and Rf, independently of each other, nean a
5 hydrogen a&tedmg gddeflemgraalip, Pglrkatopkaarlal kyly( bki ecar bdnplyyrgiolig, land Rg
means a hydrogen atom hydroxyl group, alkyl group or al koxy group, or

t hi ocar bonylblgragmld,n gyher cboMe Zralugia 2dies aldyt renled [gr,oindl A awglel to 5 10
carbon atons in Al, AZ and A3 neans a linear, branched or cyclic al kyl ene
group havi n@ylr 1 &l Ladtbresaoms ant resxerpl els3 t4retlesfadaled wdel et hyl ene,

et hyl ene, propyl ene, cycl opropyl ene, 1,3-cyclopentylene groups and the
like. Thée aldirgrolp {1fRxazqe IREnRPreFermfl. RBENRPAZ/PIRG I5YnP&ns a
| i near, branched or cyclic al kyl group having 1 to 6 carbon atons, and

exanpl es t hégbfod ndi UaePshAIRASP g | LIrots 20rF IS ik HHedal koxy

ot one, "and SRS R odTL ol AToe R FRARED heh B o QU SRPSO the | T Ke.
| near . br andHAESIS Kol T 31 R i Heaving o B o B e bnd a

Che 26”1 ke 2Hep IS, TR G- (e ENRANE 5 E R on PR (98408, 001
at ons, Tg:gda 1,68, Lhergolylag cpb@,n%id] 4001 ne NOPIR VS r GFOMPSy and the

like. ral Kyl group neans a linear, branched or cyclic alkyl group

having 1 to &, CabEn 2L ONB, SHISL I fiak ade WA dhesdrmhi SMOPP, hayjng 6 to 14

carbon atons, and exanples thereof 1nclude benzyl, 5 phenethyl groups and

the like. Axnddpins Piefeu+eni énsps pory] agkplive, JiDtp 4l e0)eko (Z03--N (R~
) -, group -C (=S) -C(=0) -N(R~) -, group -C(=0) C(=S) -N(R-) -,
group -C (=9 ]afett bdNAdprefesrredgroup -C (=0) CH2-N (R~~) -, with a
carbonyl group, group -C (=0 -C (=0) 10 N (R~ ) -, group -C (=S) -C (=0
-N (R~) -, group O {r@e -i@¢=S)ce (R groupmd Yroupit®ders) -C (=S) -N

(R~) - being particularly preferred.

15 containing heterocyclic groups may be in the form of an N-
oxide. Incidentally, the position of the above substituent
group bonded to 0% is not particularly limited.

The above-described saturated or unsaturated, 5- or
6-membered cyclic hydrocarbon groups, saturated or

20 unsaturated, 5- to 7-membered heterocyclic groups,
saturated or unsaturated, bicyclic or tricyclic fused
hydrocarbon groups and saturated or unsaturated, bicyclic
or tricyclic fused heterocyclic groups may each have 1 to
3 substituents. Examples of the substituents may include a

25 hydroxyl group; halogen atoms of fluorine atom, chlorine

atom, bromine atom and iodine atom; halogenomethyl groups

having 1 to 3 halogen atoms; an amino group; a cyano
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<On group Rl and group RZ> Rl and RZ are, independently of each other, a 15
hydr ogen atom hydroxyl group, al kyl group or al koxy group, preferably a
hyqipgen atom or al kyl group, nore preferably a hydrogen atom In R and
R2, "t he al kyl group neans a linear, branched or cyclic alkyl group having 1
to 6 carbon atons, 20 and exanpl es thereof include nethyl, ethyl groups and
the like. The al koxy group neans a |inear, branched or cyclic al koxy group
having 1 to 6 carbon atons, and exanpl es thereof include nethoxy, ethoxy

groups and tgmoup kean Rimiadich R4y avuep preefreydud sy an indtepe ndenig y lafnesach ot her,
a 25 hydrogen atom or al kyl group, nore preferably both hydrogen atons.
Wien T1 is dmardimyloorewul fomilkyr cumuemdabing 10l 6 ¢dmwbgr a8 i s
an al kyl ene group having 1 to 8 carbon atons or an al kenyl ene group havi ng
2 to 8 carbotheneima i refrefet dit o Greupalbyl, atdyps vgich pazn, (i) ,
() ), (k) and (1) of the above-described 12 groups, with the provise 5
that N in tHefadUp FEInchel cardsCPakc 2 Harborr atohs 1T t4eamp ey
substituted by R19 have been substituted_by a nitrogen atom Wen Tl is a
car bony| Sor Jsltn%lhy?r ngWbc,h%ﬁ'ldC@Gi alkyl groups such as methyl group,

ethyl group, isopropyl group and tert-butyl group; C3—-Csg
cycloalkyl groups such as cyclopropyl group, cyclobutyl
group, cyclopentyl group and l-methylcyclopropyl group;
and C3-Cg cycloalkyl-C;-C¢ alkyl groups such as

10 cyclopropylmethyl group); hydroxy-Ci-Cs alkyl groups (such
as hydroxyethyl and 1,1l-dimethyl-2-hydroxyethyl groups):;
C1-C¢ alkoxy groups (for example, methoxy group, ethoxy
group and the like); C;-Cs alkoxy-C;-Ce alkyl groups; a
carboxyl group; C;-Cg carboxyalkyl groups (for example,

15 carboxymethyl group and the like); C;~Cg alkoxycarbonyl-C;-
Ce¢ alkyl groups (for example, methoxycarbonylmethyl group,
tert-butoxycarbonylmethyl group and the like); amidino
groups substituted by a C;-C¢ alkoxycarbonyl group; Cz-Ce
alkenyl groups (for example, vinyl group, allyl group and

20 the 1like); Cy-Cg4 alkynyl groups (for example, ethynyl group,
propynyl group and the like); C,-C¢ alkoxycarbonyl groups
(for example, methoxycarbonyl group, ethoxycarbonyl group,
tert-butoxycarbonyl group and the like); amino C;-Cg alkyl
groups (for example, aminomethyl group, aminoethyl group

25 and the like); C;-C¢ alkylamino-C;-C¢ alkyl groups (for
example, N-methylaminomethyl group, N-ethylaminomethyl

group and the like); di(C;-Cg alkyl)amino-C;-C¢ alkyl groups
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the group @B is an al kyl ene group having 1 to 8 carbon 10 atons or an
al kenyl ene group having 2 to 8 carbon atons, the substituent on the group
(IS!F preferably an N al kyl carbanmoyl or N, N-di al kyl car banoyl group. Wen T1
group -¢(=0-=0-N(R-)-, group -¢(=5)C (=0) -N (R~) -, group -C
(=0) -C(=S) -N(R~) - or group -C(=S) 15 C(=S) -N(R-) -, and @ in
the group @B is an al kyl ene group having 1 to 8 carbon atons or an
al kenyl ene group having 2 to 8 carbon atons, Q4 is preferably a group (i) ,
(j ) or (k) (dfon hexantwhe- dbdtrd dyeat 2l agricuges thanerg g ,s N Nyt oup - C (=0) -C
(=0) -N(R~@i group -C (=S) 20 C (=0) -N (R-) -, group -C (=0) -C (=S5)
-N(R~) - lejtr?mﬂpammqm%)hylc qeB)p ~ NHeh Yl =N-matdidanimastd gy apPu® i s
an al kyl ene group having 1 to 8 carbon atons or an al kenyl ene _group havi ng
2 to 8 carbomatEms,likr) isubsCit atkexpaarhen gt anpnepCi tCprdielaBrpurs
N-al kyl car barmyl or N, N-di al kyl carbanoyl 25 group.. A feature of the
conpounds of (fHe ez, Wﬁﬁﬂﬂ%Xﬁ??QﬁﬂX%ﬁﬂﬁQ&F?ﬂN%rﬂ?%ﬁﬁnwﬁﬁr?ornula (1),

the salt er eof , 2 the solvates thereo t he N-o es t hereof
resi des gn 2’ %Qt? ]o?mjt%etd"rgupgpﬂu%rﬁf hfé"eg ]oﬂb 1T € conbi nati on
is roughly d|V|ded nto t he

where T1 is ad yq %Rﬁf{)%ﬁ o>fa dcarQorr?g/]ll )%IFa&?P(” %t%(ll)mﬁ?fgase
‘2‘34'2;)"“”[‘9 9rn9 %ﬁr%l S WESEL N P BN & S LHPony { GRIu S AR - EH2-

like); C1-C¢ alkanoylamino-Ci-Ce¢ alkyl groups (for example,
acetylaminomethyl group and the like); C;-Cgs alkylsulfonyl

10 groups (for example, methanesulfonyl group and the like);
C1~Cs alkylsulfonylamino-C;-C¢ alkyl groups (for example,
methanesulfonylaminomethyl group and the like); a
carbamoyl group; C;-C¢ alkylcarbamoyl groups (for example,
methylcarbamoyl group, ethylcarbamoyl group,

15 isopropylcarbamoyl group, tert-butylcarbamoyl group and
the like); N,N-di(Ci1-Cs alkyl)carbamoyl groups (for example,
dimethylcarbamoyl group, diethylcarbamoyl group,
methylethylcarbamoyl group and the like); C;-Cg¢ alkylamino
groups (for example, N-methylamino group, N-ethylamino

20 group and the like); di(C;-Cg¢ alkyl)amino groups (for
example, N,N-dimethylamino group, N,N-diethylamino group,
N-ethyl-N-methylamino group and the like); 5- or 6-
membered heterocyclic groups containing one of nitrogen,
oxygen and sulfur or the same or different two atoms

25 thereof (for example, pyrrolidinyl group, piperidinyl
group, piperazinyl group, morpholinyl group, pyridyl group,

pyrimidinyl group, tetrahydropyranyl group and the like);
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m and n are independently of each other 0 or an integer of 10 1-3, and A

means an oxygen atom nitrogen atom sulfur atom -SO, -S02-, -NH,

- 0- , ~NH-NH, -S-NH, -SONHor -S02-NH: and ( Il ) a case where Tl is a
grodp -C (=0) -C(=0) -N(R~) -, group -C(=S) -C(=0) -N(R~) -, group
-C(=0) -C(=S) -N(R~) - or group 15 -C (=S) -C(=S) -N(R~) -, in which
R neans a hydrogen atom hydroxyl group, alkyl group or al koxy group,
group -C(=0)A1-N (R~~) -, in which Al neans an al kyl ene group having 1 to 5

car bon at onghenhibclvenrdy e SiHrsfridteutesd hedred oRY atsan<:aChyalt logkng adwps

hydr oxyl group, al kyl group or al koxy group, 20 group -C(=0)-NH, group
-C(=9) - NH, (drooupxa@p@),- Ne-oxHo 1 igvomes hyd( s0pul2-a0c=dhe, liikadhi emdAZ neans
a single bond or alkylene group having 1 to 5 carbon atons, groug

- C(=0) A3- C( e miove p-wieirc P -Aemhsdes fie tainodvedd qesumdréu-hg 31 kvl 5
carbon atonms, group -C (=0) -C (=NORa) -N (Rb) -, group_ 103 C (=S -C
(=NORa) - N @R®URs (fe iMexEnmRE milane%3 a9idriogan adidamedinvd Group ad

al kanoyl group, .and Rb neans a hydrogen atom hydroxyl group, alkyl group
or al kox§/ grt&?p,llé‘tedup -C(=0)N=N-, group -C (=S ) -N=N-, group -C (=NORM

-C(=0) -N(Rd) -, in 5 ich R~ d t | kyl . .

al kgnog/l gr(()up? aﬁ?: g@etfm}ll%r < %%SG&O {r’g%gnﬁg ﬁgﬁﬁgoggﬂygﬁgggﬁlﬁt om
hyd .. al kyl | k -C(=N N (R Rf -C
(10; Oi% ?rRS;f%-t,ee}%orrryy %(rzcﬁu eo({}rﬁ?g Sﬁ’;&éra%,r %Iu_p e‘%éﬂg‘g%ﬁc'(f ’g}f— egcﬁ) 05 he% , ) a
hyd t | 0 al k .Qf | k j b | ,
B o B A U ot A o R B e oy bl

hi b - i | ow X wh i
or thiocar rag{%tgpjh%q%fé 4t_quéJ céroﬂmjzg_ r’o%cﬁalﬁ) @ wherein 5

means an al kyl ene “grou aving 1 to on 15 atons,” a nyl ene group

having 20t 0 4 a7 ban AL dath BLRUR (5 (COR)pyP (R G- 4O) -, i

which mand n are independently of each other 0 or an integer of 1-3, and A

means an OXWgaib@A{yamt iy I+O0e s at-aiBt il dio o 3G, 4 ~ S s i d i3 -
-0-NH, -NHNH, -SNH, -SONH or -S02-NH. 20 In the cases (I) and (I11),

t he foll ow ng ,(i9-rad;(+44,)5 88,67 resddaonett ach irefley red -exjagpt 8sin-2-y1,
respectively. (i) An exanple where the group R1L and the group R2 are,

i ndependent 15~ ©f-paacitdydt )het,, 5,86 Hrdredgerh yatmrh haira zad eyl 5 ,0r-onip;pttied gn-adp QL
is a saturated or unsaturated, bicyclic 104 or tricyclic substituted,
tricyclic f WilsubStimethed, -4, 5, 6, 7-tetrahydrothiazolo[4, 5-c]pyridin-2-yl,

15 6-methyl-4,5, 6, 7-tetrahydrothieno[2,3-clpyridin~-2-yl, 5-
methyl-4,5,6,7-tetrahydrooxazolo[5,4-c]pyridin-2-yl, 5-
methyl-4, 6-dihydro-5H-pyrrolo([3,4-d]lthiazol-2-yl, 5,7-
dihydro-6-methylpyrrolo[3,4-d]pyrimidin-2-yl, 5,6-
dimethyl-4,5,6,7-tetrahydrothiazolo[4,5~-d]pyridazin-2-yl,

20 5, 6-dimethyi-4,5,6,7-tetrahydrooxazolo[4,5~-d]pyridazin-2-
yl, 5-dimethylamino-4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl,
5-(4-pyridyl)-4,5,6,7-tetrahydrothiazolo[5,4-c]lpyridin-2-
yl and 6,7-dihydro-4H-pyrano([4,3-d]thiazol-2-yl groups;
and 5- or 6-membered heterocyclic groups such as pyridyl

25 groups such as 4-pyridyl and 2-pyridyl; dihydrooxazolyl
groups such as 4,5-dihydrooxazcl-2-yl; 4-[N~(4,5-

dihydrooxazol-2-yl)-N-methylaminomethyl]thiophen-2-yl, 4-
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5 the group @B fused hydrocarbon group which nmay be or a saturated or
unsaturated, bicyclic or sed heterocyclic group which may be the group Z
is_a single bond, the group @ inis a group - (CH2) m CHZ- A-CHz- (CHZ) n-,
i which mand n are i ndependently of each other 0 or 1, and A has the same
meani ng as defined above, the group @ is selected from9 groups (a) to (h)
and (1) of the above-described 12 groups, the group T is a carbonyl group
or thiocarbonyl 10 group, and the group Tl is a carbonyl g]roup or sul fonyl
group; and [N+ 04 A ciarhtaosamyle- 31y 1 el geataral amnamgi Y Y135~ t he groups” R1
and RZ are, independently of each other, a hydrogen atorQbfr a}rk%/_l J4[;;roup,
the group Qhlcratisatnhrateitnb or- (heeith et nBILRY 1231y T fused
hydr ocar bon group which nmay be substjtuted,_ or._a fahbjr ted or unsaturat ed,
bi cyclic or5+ fN-oyethyl drukremelidt el CeePPReRyT HURL whi rﬁ? be substituted,
the group @ is a single bond, the grou i h roup @B is an al kyl ene
group 20 hai/im@tlwl@ngn@ra@%ﬁih%h%%%'g'é‘foug"Elﬂéﬁ%mc:Hz- A-CHZ(CHZ)n-, in
whi ch mand n are ind.ependent{ of each thrar(l) 05‘3'1‘] ghd A has the same
meani ngSas Ere eyl apbyenetng g\:l&h‘f}pl@ni £ 238Fed tTom 3 groups (i), (

' d ( k). of the above-described.12_gr o |
br bup 25 or AT BEEE BBAGPIST G| PARACT Ko 0r bLg” TIPTS5 s SO0 (<D) N

(R-) -, group -C (=S). -C (=0 -N (R gLeup11C (=0) C (=) -N (R~ ) -
or group -Cl%:%?t-é‘“(‘g—'%?g-gily(ll-'ﬁefe-.gx_aL%S‘gles ét ereoi somers or opti cal
i soners deriged from §m>asyrmetri c carbon atom nmay be present in the
conpounds ofFh8*BFBsent invention represented by the general formula (1).

However, these stﬁggdﬁg re? RPihsal & S0FEE soand, S dxtwuresed hereof are
all included in the present invention. No particular limtation is inposed

on sal tg, of ug?gt?gg}gg@r)dg_ogrt Bempm@eerd idiventnan cyepries éryded clay boie
general fornula (1) so far as they are pharmaceutically acceptable salts.
However, spgebhicC wenamhes, theragstidtired ude siheratedcpd vapesugatRdas
hydr ochl ori des, hydrobrom des, hydri odi des, phosphates, nitrates and

sul fates; berzeat gsmeaigaricc divlallemdt de taursieyss. Lte Faves Wiehafey, Pe

2- hydr oxyet hanesul f onat es and pt ol uenesul f onat es; and_organic _car bcixyl ates
such as 15 acelatiesitqur,opanedies teaskalmtiesa tidadifsed1v &gy et e
glutarates, adipates, tartrates, nal eates, mal ate iaqr}g mandel ates. In the

case where bhe todmpuuids fugsd SefnarainPaThe it rd £91) have an
acidic group, they may be salts of alkali netal io S, pr c?ilvl-(aafl}é earth
va

metal ibhs. s2hSNG pErad cmrd 15aRYERTSh 9% YhsosEf 6 t He 'S es t her eof

so far as they are pharnmaceutically ac t.abl e | vat sPacidd
exanpl es t h&H&OrC L ifoveR ért 1 ! e %é%?#%ﬁ%%eﬂ%%f%le‘g ﬁ%ﬁ@ vat es V\llllct h

et hanol. Wien a nitrogen atomis present in the general fornmula (1), such
25 a corrpoug%je rﬁa‘go %lg%%%%'rted to an N-oxide thereof. As the conpounds

according to the presgil JiyRDIdoNcry @ istied:t hoseamaunds descr bed
inthe followng T
6-membered divalent cyclic hydrocarbon group means a
20 divalent group derived from the saturated or unsaturated,
5- or 6-membered cyclic hydrocarbon described in the
description of Q* in the general formula (1). As specific
examples thereof, may be mentioned cyclohexylene,
cyclohexenylene and phenylene groups, with cyclohexylene
25 and phenylene groups being preferred.

The saturated or unsaturated, 5- to 7-membered

divalent heterocyclic group means a divalent group derived
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Exanpl es and salts thereof as well as the follow ng conpounds and salts
thereof. 1)

| oro-N-( (1S, 2R, 4S) - 4- [ (di et hyl am no) car bonyl ] -2{[ (5-nethyl -4,5,6, 7-tet

dr ot hi azol o[ 5, 4-c] pyri di n-25
yl ) car bonyl ] am no} cycl ohexyl ) [ 1, 6] napht hyri di ne- 7car boxam de; 2)
7-Chl oro-N-((1S, 2R, 4S) - 4-[ (di nmet hyl am no) car bonyl ] -2{[ (5-nmethyl -4,5,6, 7-t et
rahydr ot hi azol o[ 5, 4- c] pyri di n- 2yl ) car bonyl ] am no} cycl ohexyl ) -4-fl uoroci nnol
i ne-310 car hewant#e; s3turated or unsaturated, 5- to 7-membered
7-Chl oro-N-((1S, 2R, 4S) - 4-[ (di nmet hyl am no) carbonyl ] -2{[ (5-methyl -4,5,6, 7-tet
r ahydr ot hi aheltefrbcdcdfipy micignd2plcrdackionyl jrawr relseydoaiexy lof- 44, 8a- dhbydr o-
4H 1, 2, 4benzoxadi azi ne- 3- car boxam de; 15 4)
N ( (1S, 2R, 48§enéra(Difvetuylaanilno) casbspgtl £ 2¢{ gkdmpl byl £t4ebeb£7- meyrbhydr ot h
i azol o[ 5, 4-c] pyri di n- 2yl ) car bonyl ] am no} cycl ohexyl ) - 6-f | uor o- 4- oxo- 1, 4di hyd
roqui nol i nem@ntdohedadiideledt groups derived from furan, pyrrole,
7-Chl oro-N-((1S, 2R, 9S) - 4-[ (di net hyl am no) carbonyl ]-2 20
{[ (5- nethyl L9iBpheney ePvaRZEPLG, hilsiolag[od &4 - Fp@acildginoxazolidine,
yl ) carbonyl ] am no}cycl ohexyl ) - 5- oxo- 4, 5-di hydro- 1H- 1, 3, 4benzotri azepi ne-2-c¢
ar boxami de: t@}azole, thiadiazole, furazane, pyrane, pyridine,
6-Chloro-N-((1 4S 4-[ (. dj met hyl am no).carbonyl ] -2 nmet hyl -4,5,6, 7-t et
rahydr ot hi a équSLEré_ ) p}pryL: nzgr% pyrro)lldlne,y p]lpe{r[ (21 e, y

¥I) ) gag?gygﬁg(encf)gc%ﬁllzg%x? [n(edl oxo-@%ﬁ%:?gg/%&% C29%;4—1) Ci n |.i ne%aer boxam de;
5- et hyl - 4,.5, 6, 7-.t et d t hi 5, 4- 2 bonyl,
{ohoxyl) - 1, 3 4 PG Sy U HOT T2 bar bosamT e of FLa Lisaibeulaelov

g&igé?:§§ g)né?%%fanlno 5%F%£2§¥¥Cyc 4%5( noyhké?ﬁ fhese, preferable
4,5, 6, 7- te”e%%ﬂi @itz Q5 14r Ry lofi%l%nctam@@y qfe Ved fro

N-{ (1R 2S, 5S)-2-[(4-chl orobenzoyl)am no] - 5[(d|nethylanlno)carbonyl]cyclohex
yl }-5- net hylsAa2dA.elt atfiatydnet, hidzalales, 4relapglidi rnd-aearhbexay de; 10 10)
N-{ (1R, 2S,5S)-2-{[(5- chl’or oi ndol - 2- yl ) car bonyl ] am no}

5-[ (di met hylfardararegr pgmildicies! ehaiyd ijaierayetdi i-da A.nk,, SttralyidrierdH-t hi azo
| o[ 4, 5- d] azepi n- 2- car boxam de; 11)

5- Chl or o- N- [p(ib®r2RR 14198),- pi[plediinEintey| amiree)cdar,bamyilazi2(e,[ BAeddpyr,r ol i di nyl oxy
)t hi azol - 2-yl ] carbonyl }am no) 15 cycl ohexyl]i ndol e-2- car boxam de; 12)

N1- ( 4- Chb or olilrergdineNand 13,i2Rer2-1{{.( 5- met hyl - 4, 5, 6, 7t et r ahydr ot hi azol o[ 5, 4
-c] pyridin-2-yl)carbonyl ] am no}cycl ohexyl ) et hanedi am de; 13)

N1- ( 5- Chl or opyr i diThue2-S@tjrRzze( ES‘FRFBZMFPGSthFhWDQ@Ht bicyclic or
4,5,6,7- tetrahydrothlazol 5, 4-c] pyridin- 2y|)carbony|]an1no}cyclohexyl)etha

nedi ani de; TAIYCHILI] BSEK MSRAGIRIR2 BAans apElivelents SIRP prived (
AU G TS, T
gdlnﬁ;g)r/l) 4I—I—f;1)'1ysrerdolh8’[d§iof-a(ﬁt I}agzroqqp2-yﬁs)ccr§r ony é%eno cyc l telxoy )eft I%nedl am
i de; 108 in the general formula (1l). As specific examples thereof,

may be mentioned divalent groups derived from indene,

indane, naphthalene, tetrahydronaphthalene, anthracene,

phenanthrene and the like. As preferable examples thereof,

may be mentioned divalent groups derived from indane and

25 naphthalene.

The saturated or unsaturated, divalent bicyclic or

tricyclic fused heterocyclic group means a divalent group
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16)

N1- (5- Chl oropyridin-2-yl)-N2- ((1R 2R)-2-{[ (5- et hyl 5, 6-di hydr o- 4H pyrr
-d]th|azoI-2-yI)carbonyI]anino}cyclopentyl)etha%edianidey 17) pyrrotols
¥ (4- Chl or ophenyl ) - NZ- ((1R, 2R)- 2-{[ (5-nmethyl -5,6 5

di hydr o-4H-pyrrol o[ 3, 4-d] t hi azoi - 2-yl ) car bonyl ] am no}

cycl opentyl ) et hanedi am de; 18)

N1- (4- Chl orophenyl )-NZ- ((1R 2R)-2-{[(5-nethyl-4,5,6,7

t et r ahydr oylirazeldo[frofr ey sadiura2ed oeanbeayiijrarrieds} bicyclic or

cycl oheptyl ) et hanedi am de; 10 19)

N1- ( 5- ChIotqmﬁydﬂﬂm-Zuﬂéﬁ-Nét@@bkyaQﬁCQl@P@Sdmﬂﬂﬁﬂbed in the

4,5, 6, 7-tetrahydr ot hi azol o[ 5, 4-c] pyri di n-2-yl ) carbonyl ]

am no}cycl @twpirﬁ]p)teidmm:efdlﬁrmdethzoyeneral formula ({)

N1- (5-Chl oropyridi n-2-yl)-N2-((18, 2R) - 2-{[ ( 5- net hyl

5, 6- di hydr @xdikgiyers dihe{13oE- d e doeolmentiloreast sEAJens groups derived

am no}cycl oheptyl) et hanedi am de; 21 ) N1- ( 4-Chl orophe -Nz- ( ( 1R

2R) -2-5{ [fxoms-mstnfuising hﬁ%@%@%}ﬁrrrd{ o3l &- dﬁst%‘iﬂz%ll €r2-yl ) carbonyl ]

am no} cycl ohe Cgﬂm% et hanedi am de; 22

N1- ( 5- Chl origy | Py e i %tﬁﬁbx%%ﬁg%ﬁ@9k$n%w:&fqu1nOllne'

[(dlnethylanlno)carb

;g};g?zdgﬁgﬁiigﬂ} fny%ﬁ%%&%%ﬁqp %ﬁ%ﬁ?é}n?q dihydroquinazoline,
an

P%d§5 fﬁlfr 3¥%%¥$§§%§a:%ggi%p%1)%$t???%%§?ﬁqzﬁﬁtrahydroqulnoxallne,
nme am no

tetrahyd¥ot%ﬁ%§%fg%%9nyé%%%¢§%£ gﬁﬁ?ycarbolﬁaglgélne’

anino} cloh 2
NL (5 & orce g 3?‘%??%‘?‘?{’%%9&69|§%%0%?E%Z%R 4S)-9 109

tetrahydrobenzothiazole, naphthyridine, tetrahydro-

As specific

naphthyridine, thienopyridine, tetrahydrothienopyridine,
thiazolopyridine, tetrahydrothiazolopyridine,
thiazolopyridazine, fetrahydrothiazolopyridazine,

15 pyrrolopyridine, dihydropyrrolopyridine,
tetrahydropyrrolopyridine, pyrrolopyrimidine,
dihydropyrrolopyrimidine, dihydropyridoquinazoline,
pyranothiazole, dihydropyranothiazole, furopyridine,
tetrahydrofuropyridine, oxazolopyridihe,

20 tetrahydrooxazolopyridine, oxazolopyridazine,
tetrahydrboxazolopyridazine, pyrrolothiazole,
dihydropyrrolothiazole, pyrrolooxazole,
dihydropyrrolooxazole and benzoazepine. As preferable
examples thereof, may be mentioned divalent groups derived

25 from benzofuran, benzothiophene, indole, indazole,
gquinoline, isoquinoline, tetrahydroisoquinoline,

benzothiazole, naphthyridine, thienopyridine,
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[ (di met hyl am no) carbonyl ]-2-{[(5-nethyl-4,5, 6, 7t etrahydrot hi azol o[ 5, 4- c] pyr
i di n-2-yl)carbonyl]am no} cycl ohexyl ) et hanedi ar ni de; 25)

- Chl or o- 3- hydr oxyphenyl ) - N2- ( (1S, 2R, 4S)-4 5
[ (dPet hyl am no) car bonyl ] -2-{[ (5-nethyl-4,5,6,7
t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-yl ) car bonyl ] am no} cycl ohexyl ) et hanedi am
de; 26)
N1- (4- Chl or o- 2- hydr oxyphenyl ) - NZ- (( 1S, 2R, 4S) - 4] (di nmet hyl am no) car bonyl ] - 2-{
[ (5- et hyl - 4, &7 0l Sy et irady drestidd razpd oG, Azccl] quyrn idl ime2- y| ) car bonyl |
am no} cycl ohexyl ) et hanedi am de; 27)
N1- [ 4- Chl or o=12-g 4d ugryonietdwd )eph egpyrt Jo IS Y, 12R, 4S) - 4] (di et hyl ami no) car bon
yl']1-2-{[(5-nethyl -4,5,6, 7tetrahydrothiazol o[ 5, 4- c]eyrldln 2-yl)carbonyl] 15
anlno}cyclomagmahﬂdnﬂpxhnnﬁQnyriﬁﬁne, pyridopyrimidine,
N1-[ 4- Chl or o- 2- (et hoxynet hyl ) phenyl ] - N2- ( (1S, 2R, 4S) 4- [ (di net hyl am no) car bo
nyl]-2- {[(5Hﬁﬁ&n@thn§¥Qﬂﬁmeﬂ#hﬂ@ﬁﬂﬁﬂﬁﬁ&ﬁﬁﬂkﬁ%?kﬁc] QRN H-PLRA/ ) car bonyl ] am
i no}cycl ohexyl ) et hanedj am de; 20 29)
N-{ (1R 25, 55)xazzq3{qﬂquﬂaﬁor%ﬁﬁ@%%ﬁ%%ﬁm%m%ﬁlﬁaﬂw}%%) 5-[ (di met

hyl am no) car bony| cl ohex 5net hyl -tetra rot hi azol o[ 5, 4-c] pyri
di n- 2car box & e Y-l%%\jr#\ﬁ O%I*Sﬂ}fe"‘rﬂ]oerroﬁﬁ/ﬁf%%ﬁ %3491 %z”“{‘?m 2R 4R) -4 25

hyd h h -2
s ok et
N1-(5 2 1 5+ hyl -4, 5

TN M U o S RIS

, 6, 7- tetrahy pyT i onyTl- am no opentyl)ethan

edi ani de; éaﬁ?é(%%@ﬂ}hﬁ -y 3? Ad (35 (%PYi 4.5.6,d-,

t et rahydrot hi'az car bo anlno}plperldln 4 yI) NZ- ( 5-

chl or opypi di p-@- yl) ef hanedi am de yridine, thienop rldlne may
N1- (5- Chl'or opyridi'n-2-yl)- N2~ ((3&348) 1( et hyl sul f ony ¥ 3-{[(5- nethyl 4,5, 6

, 7-tetrahydrot i @zot®idfo[2, 3-b]pyridine, thieno[2,3-clpyridine,
[5 4-c] pyridin-2- yI)carbonyI]anlno}plperldln 4- yI)ethanedlanlde 34)

N1-{ (1S, 2R 4S)iend [ § 32 Gh] pyobenze) hivphent 2; ¥4 ¢ tay bddyhé antmdénd-[ (di met hyl
am no) car bonyl ] cycl ohexyl } - N2( 5- chl or opyri di n- 2-yl ) et hanedi am de; 15 35)
N1- (5- Chl or opyrd € hpRr yd)ndZafd 1Sh 2&0d 5} r 4-clpyridine,
[(d|nethylanlno)carbothloyl] 2-{[ (5-nethyl -4,5, 6, 7tetrahydroth|azolo[5 4-c]
pyri di n- y|‘qrgaab@hgpmmime}cm@yOh@x@mye@ﬁahl@daam@lé‘l 38yl pyridine,

N1- (5-Chl oropyridin-2-yl)-Nz-((1S, 2R, 4S)-420
[(d|netﬂ@lanthb%é@%%bﬁy5TC?PY{{@lﬁ%th?hlﬂzgl% 7, 4-blpyridine,

tetrah droth azol o[ 5 4 c rid 2-vyl bot h I | oh [Yeth di
am de: y é fazo£ ]pr§riglney %ﬁﬁgzglo%gy lg”é??iﬁ!ﬁeoagéy ) ethane

s gh;O[e P Sal: ggypawyﬁé 045 £41 L20BE OXYGLDANE T RL gVLL - Zaf [ (B~ et hy
thiazol of 5, 4:¢] pygi gt #; 2-¥} JGR1 8epYhL aminek PLPSTh db Dafyl ) ehhapsdi am de;
thiazolo[5,4-c]pyridazine and thiazolo[3,2-b]lpyridazine,

20 pyrrolopyridine may be any of pyrrolo[2,3-b]lpyridine,
pyrrolo[2,3-clpyridine, pyrrolo[3,2-blpyridine,
pyrrolo([3,2-c]pyridine, pyrrolo[3,4-blpyridine and
pyrrolo[3,4-clpyridine, pyrrolopyrimidine may be any of
pyrrolo[3,4-d]pyrimidine, pyrrolo[3,2-dlpyrimidine and

25 pyrrolo[2,3-d]lpyrimidine, pyridopyrimidine may be any of
pyrido[2,3-d]pyrimidine, pyrido[3,2-d]pyrimidine and

pyrido[3,4-dlpyrimidine, pyranothiazole may be any of
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38 ) N1- ( 5-Chloropyridin-2-yl ) -Nz- ( ( 3R 4 S) -1- ( 2 111

nmet hoxyacetyl )-3-{[ (5-nmethyl -4,5,6, 7-tetrahydrot hi azol o[ 5, 4-c] pyri di n-2-yl)
cagbot hi oyl ] am no} pi peri di n-4yl ) et hanedi am de; 39)

N®( 3R, 4S)-4-(~2-[(5-Chl oropyridin-2-yl)amno]-2 5

oxoet hanet hi oyl } am no) - 1- ( 2- met hoxyacet yl ) pi peri di n- 3-yl ]

5-net hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4-c] pyri di ne- 2car boxam de; 40)

N[ (3R, 4S)-4-({2-[(5-Chl oropyridi n-2-yl)am no] - 2t hi oxoacet yl } am no) - 1- ( 2- ne
t hoxyacet ylgpifes | 2 H-Brytjabdle, pyrano(4,3-dlithiazole, pyrano-

met hyl -4, 5,6, 7-t et rahydrot hi azol o[ 5, 4-c] pyri di ne-2car boxam de; 41)

N1- (4- Chl or ppheny] 3 h Nrz ¢ { SRudkS) pile 12 et froxl/eh hadetdi of43CoBY T 145 %ret hyl - 4, 5
, 6, 7-tetrahydrot hi azol o[ 5, 4-c] pyri di n-2-yl ) carbonyl ] am no} pi peri di n-4-yl)et
hanedi ani denaylBod2any Nif fude Chj drioppenidine » NI [%, Irelpgrydine, (o

2- met hoxyacetyl ) -3 o

~[ (5- net hyl £4r&[ B, Z-b Epyahginet hfarel 3 3-al oY p{Ai e n- BYF§ Ear 5P hi oyl ] ani no}
pi peri di n-4-yl) et hanedi am de; 43) o L

N-[ (3R 4S) -@yfiQin¢4amhl 6usahd| fne) PPBkOLRRanekATBYPPERT AbTE 179 3- BBt hoxyace
tyl)piperidin-3-yl] 20 . s

5-net hyl - 4, 808, 7tt expanyal bt Arayeysiainec) pyrFaiaLs 22aP bBYARTURS 44)

N-[ (3R, 4S)-4-({2-](4-Chl| henyl i -2t hi t i -1-(2-neth

ce£§l)pipérPHéégééiﬁ]QSHigg F83¥832g%32§%9255 §§?ﬁ§5¥%%§gg?22c]p§rig?ne?égg
b i de; 45 . _ C g

Kgr(?ig?ERfﬂé?zé;?igaﬁéFﬂHVﬁ%P&S?b%H?I?¥3?fffé§ﬁ%tﬁ%?%?%?é??ftetrahydrothia

zol0[5,4-01ﬁéé%g§gR§;¥é§%§Fgogg b J%P§_§F)oxazoloi4,5-c]pXréd§zine,

am no}cycl o or opyr i di et hanedi am de; N1- (

5-Chl or idin-2-yl -N2=, [ 2 -2 . .
5nethyFﬁﬁygbg?g9§8¥€a§§85§¥69355%§F5,§?3?8§?¥3r§-53?%5%98533?]Sﬁfno}-4-(1-p

yrrolidinyl I hCyC ;akhapediraniode;i 246 b f
X O anl o S B B 2 R L o e ™5 e 2 et ahydr ot hi

azolo[5,4-cbg¥&5q5q221L% ahhanyhkamoelrodo([1- pi-périhdiaryllear bonyl ) cycl ohexyl
] et hanedi am de; 10 4é) NI- (5-Chl oropyridin-2-yl)-NzZ-[ (1S, 2R 4S)-2-{[(5

net hyl - 4, 5, g f~rbato[ahpduathiazelle] ané elypyoild (3 2yid] caribanlie], amingo} - 4- (4- mo
rphol i nyl car bonyl ) cycl ohexyl ] et hanedi am de; 49)

N1- ( 5- Chl or ggyricdicx@zdle N&y( PESa2R, %) pyrgolo(2, 1-b]oxazole,

[ (met hyl am no) carbonyl ]-2-{[ (5-nmethyl-4,5,6,7

t et r ahyHls ot iyaczollse] [5, 4] Ipya zdilie, 2 BUredrdemA 10 iidcdfel BRSBEASCE hanedi ani
de; .
© [3,2-d]oxazole and pyrrolo[3,4-d]oxazole. Other fusing

forms than these may be allowed.

The above-~described saturated or unsaturated, 5- or

6-membered divalent cyclic hydrocarbon groups, saturated

20 or unsaturated, 5- to 7-membered divalent heterocyclic
groups, saturated or unsaturated, divalent bicyclic or
tricyclic fused hydrocarbon groups and saturated or
unsaturated, divalent bicyclic or tricyclic fused
heterocyclic groups may each have 1 to 3 substituents.

25 Examples of the substituents may include a hydroxyl group,
halogen atoms of a fluorine, chlorine, bromine and iodine

atoms, halogenoalkyl groups having 1 to 3 halogen atoms,
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50)

N1-{ (1R 2S, 5S)-2-({2-[(6-Chl oropyri dazi n-3-yl )am no] 2- oxoet hanet hi oyl } am no
) - (di met hyl am no) 20

carponyl ] cycl ohexyl }-5-net hyl -4, 5, 6, 7-t et rahydr ot hi azol o

[ 5, 4-c] pyri di ne- 2- car boxam de; 51)

N1- (4- Bronophenyl ) -NzZ- (( 3R, 4S) - 1- ( 2- net hoxyacetyl )-3{[(5-nethyl -4,5,6, 7-tet
rahydr ot hi azol o[ 5, 4- c] pyri di n- 2yl ) car bonyl ] am no} pi peri di n-4-yl ) et hanedi am
de; 25 52 ) Ml-an{irbe Grarmpye ician@-ghoyp,- Nrirod1BR, ghYps,l-an

(2met hoxyacetyl )-3-{[4- (pyridi n-4-yl)benzoyl ] am no} pi peri di n-4-yl) et hanedi a
m de; 113 ami3)ino group, a hydroxyamidino group, linear, branched or

N1- (5-Chl oropyridin-2-yl)-N2-[ (3R, 4S)-1-(2met hoxyacetyl)-3-({[2-(pyridin-4-
yl ) pyrim di mmlﬂ%aﬂﬂ%lﬁ@ﬁ%)@%q o i-A-§/| et pRin el RS det 054)

N1- (5-Chloropyridin-2-yl)-NZ-[(1S, 2R 4S)-4 5

[ (di met hy| arfFRINRER borH YD -QETURA Firh B4R ) ¥ F mi di Lnear,

5-yl]car bonyI }am no) cycl ohexyl ] et hanedi anm de; N- (1R 2S, 5S
[ 2- (4- ChPor okérrﬁf}qrfﬁf% -Po X0Et &%@%)@5‘?%‘% ‘]%W njg)} %ﬁl%%rhyl ami no) ca

rbonyl ] cycl ohex I}- -rreth |-4,5,6, 7 tetra gdrothl azol o 10

[5, 4-c]pyri Rﬁf’fﬂﬁ hoxy group, ethoxy group, etc.), an
N-{(1R 2S,5 Chl t d
thi/l(am no)ca%r?)b‘?fgfl[‘? é/%‘?%eolg)‘(?)% ‘fﬁﬁ% 352‘P5P%%(%a¥’eﬁ)% ﬁ?g]z%l(’)%ﬁ%cg(ci |ron;

ri di ne-2- car

N1- ( 5- Chl oropyr| d¥n 90&%3515[\%?%%% rﬁ?—'{wzfé% 4[?d| rre(f?'ur %I?n%% Car fo%lf/l] 2-{[ (4,

4,5-trimethyl hy. 2 yl ) carbonyl ] am no}cycl o
hexyl ) et hanedX nl?ijée I@%@r)lo H%B&k%%gf%%éld in-2-yl) -N2- ( ( 1S, 2R 4S)

-4 20 [ (di med b ap 00) &3¢ Do ing-dtdde A- St HY| ene:iRedBf ytaneBed or
di hydr o- 4H pyrrol 0[3,4 &%t hi azol - 2-yl )car bonyl ] am no} cycl ohexyl ) et hanedi am

de; 59) cyclic alkenyl groups having 2 to 6 carbon atoms (for
N-{(1R 2S,5S5)-2-({[(E)-2-(4-Chl orophenyl)ethenyl]sul fonyl}am no)-5-[(dinmeth

yl am no) car bogahp Ty cl ohexyl grSu@p allyl group, etc.), linear or

nmet hyl -4,5, 6, 7-t etrahydr ot hi azol o[ 5, 4- c] pyri di ne- 2car boxam de; 60)

N { (1R 2S, 53 r2nhéd-Lhkpnpbenzylpsuhdoiryy | antmod - Satd®n atoms (for

[ (di met hyl am no) car bonyl ] cycl ohexyl }-5-net hyl -4, 5, 6, 7t etrahydr ot hi azol o[ 5, 4
-c] pyri di ne-exzmpboxagtkgnyblyroup, propynyl group, etc.), linear,

N-{(1R 2S,55)-2-[(2-{[ (4-Chl orophenyl ) sul fon | Jam no acetyl%an‘i noj] -5-[ (di me
thylanlﬁé)ca?b®%9$?d50r cyclic alkoxycarbony group having 6

nglgrﬁéyg}Cgﬁ%%é&%%H%ms6g§grtg§£§£¥grQ$Q{ﬁg£;g£rbon§1 group,

N-{(1R 2S,5 -2 t hanet hi oyl
e hy%mé%gmq;.%@ NI T e R A )
5,4-c] 10 di 53,

[N-{(l(lz?] 2S, Egl 2I ?{ ET%%E%r pyr |2nn 2le easrﬁrnlo oaxbooe $hanet Ki oyjﬂ am no) -5
(di met hyl aging) Cé%@QPgﬁé&y8£Ohﬁ§§£&r§tgﬁthBL 4r56EmdnbeLEahY gy 9t bhazol o[ 5

-
, 4- ]pyrldl ne- 2- car boxam de;

Cc
N[ (1R 23 59811 & DhEEbYS 2B R0G 83699 NYh] cR-hd¢-béSsubstituted,

saturated or unsaturated, 5- to 7-membered divalent
heterocyclic groups which may be substituted, and
saturated or unsaturated, divalent bicyclic or tricyclic
fused heterocyclic groups which may be substituted. 1In
25 particular, a single bond, saturated or unsaturated,
diValent 5- or 6-membered cyclic hydrocarbon groups,

saturated or unsaturated, 5- to 7-membered divalent
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fl uoro- 2-thi enyl ) am no] - 2- oxoet hanet hi oyl } am no) cycl ohexyl ]-5-nmethyl -4,5, 6,
7-tetrahydrot hi azol o[ 5, 4-c] pyri di ne- 2- car boxam de; 65)

N {@l1R, 2S, 5S) - 2-{[ 2- (3- Am no- 4-chl oroani | i no) - 220

oxoet hanet hi oyl ] am no}-5-[ (di met hyl am no) car bonyl ]

cycl ohexyl }-5-net hyl -4,5, 6, 7-t et rahydr ot hi azol o[ 5, 4- c] pyri di ne- 2- car boxam d
e; 66)

N1- (4- Chl orot hiazol -2-yl)-N2-((1S, 2R, 4S) - 4] (di nmet hyl am no) car bonyl ] -2-{[ (5-
net hyl - 4, 5, bet2sy dgtalahy dyretupsazaleo [drer<afyad i di n- 2-yl ) car bonyl |

am no} cycl ohexyl ) et hanedi am de; 67)

N1- ( (1S, 2R, 4S) - 4- [ihBnmef' hykani seycanbedybk- 2nfk€britsd, bicyclic or

nmet hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2y|)carbonyy]anino}cyclohex
yI)-hZ-(B-fkadmmﬂﬂﬂqﬂﬁuﬁéﬂuﬁ&ﬁzmda&boﬁ8@roup which may be substituted,
N1- ( (1S, 2R, 4S)-4-[ (D net hyl am no) carbonyl ] -2-{[ (55

met hyl - 4, 5, ®17-a aatampdrest Hmaglse{BikteddyhidiyelZc or tricyclic fused
yI)carbonyI nlno}cyclohexyl) NZ- phenyl et hanedi am de; 69)

N1- ((1S, 2R #Sterqoybdiliet s nd)icdr Fey e zﬁl{k{S(tarteﬂ%d,-étlﬁe g rouret@ahydr ot
hi azol o[ 5, 4- c]pyrldln 2y|)carbony|]an1no}c clohexyl ggyrldln 2-yl) 10
ethanedlanl&é pﬂ@ﬁ Iy 'a single bond e case w ere is a single

N1- (5- Chl or di n- S, ZR 4S di met hyl am no) car bonyl | - 2- 5,
6, 6(t rimet h%‘%%f ﬁ)sz#(?)b 3(?1%5& ) ; r%iaztdior% ”W%%%MIH%?# no} {cg/le 0
hexyl ) et hanedi am Cin 15 711%\2(

N1- ( 5- Chlorgbyr|3 ﬁ?ﬁﬂ% 1((18 2R, 4S) - 4] (di met hyl am no) car bonyl ] -2-{[ (4,

4,5, 6, 6-pentaneth b+ pygd,0l-a[ 3¢ 4-d] t hi azol - 2-yl) car bonyl ] am no
}cycl ohexyl ) et hanéldl gm de: '%? él P%ﬁ ITgr pyr| di n-2-yl )" N2-((1S, 2R, 4S)-4

20
[ (di met%]?/l amhr?(;:)ecar bonyF]' 2~ {[(QZ n%t‘hy? 2 8| ﬁlygr ot% azoli1 [%arﬁed] i sooxazol

S5yl b idan
N1- {5) chi o?gfﬁ??ﬂ n- %@y%@@% )13 °R, 4%3)&?[5?3? rreﬁime o O SRR ([ (2-

met hyl - 2, 3- dichiy@ne251)

t hi azol o[ 4,5-d]i sooxazol -5-yl ) carbonyl ] am no}cycl ohexyl ) et hanedi am de; 74)
N1- (5- Chl or o- 2- f uy+Te-NZLRY() 187 2R (A5) - 1ot 6 (17)

[ (di met hyl am no) carbonyl ]-2-{[(5-net hyl-4,5, 6, 7t etrahydr ot hi azol o[ 5, 4- c] pyr
i di n-2-yl )calhlwmiln]ﬁﬁ nepcgekohexyhiebhanedbaniydeic7by tricyclic fused

Nl (5-Chl oroxazol -2-yl)-N2-((1S, 2R, 4S)-4 5

[ (di methy| akysepsamseny Iqrop [qE5 bistellic o, ﬁrﬁice/tcrlahry(ﬁtt&tdd azol o[ 5, 4- c] pyr
i di n-2-yl)carbonyl]am no}cycl ohexyl ) tha%ed m de;
N1- ( 5- Chl or §EHRFORYFAZAS 9XNP),- R @a 4 (difrrearfr@l’&mh@of)a:aﬁ”lﬁ)nyl ]-2-
5-met hyl -4,5, 6, 71Q
E[e'g r ahydrgt i E‘folmt?[a@lﬁ‘g(?] By i Tred) 13 ony | ] ami no} cycl ohexyl ) et hanedi ani
de;

Specifically, are preferred those in which the group

Q' is a thienopyridyl group which may be substituted; a

20 tetrahydrothienopyridyl group which may be substituted; a
thiazolopyridyl group which may be substituted; a
tetrahydrothiazolopyridyl group which may be substituted;
a thiazolopyridazinyl group which may be substituted; a
tetrahydrothiézolopyridazinyl group which may be

25 substituted; a pyranothiazolyl group which may be
substituted; a dihydropyranothiazolyl group which may be

substituted; a furopyridyl group which may be substituted;
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77) ‘
N-{ (1R, 2S,5S)-2-{[2-(4-Chl oroanilino)-1-ethoxyim no-2oxoethyl]am no}-5-[(di
met&yl am no) car bonyl ] cycl ohexyl }-5net hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4-c] p
yridi ne-215 car boxam de; 78)

~(1R, 2S,5S)-2-{[ 2- (4-Chl oroani | i no) - 1- phenoxyi m no2- oxoet hyl ] am no}-5-[(d
i met hyl am no) car bonyl ] cycl ohexyl } 5-net hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4- c]
pyri di ne- 2car boxam de; 20 79) N-{(1R, 2S,5S)-2-{[ 1-Benzyl oxyi m no-2-(4
chl or oani | i ro)teXmeéget do/fyam yald bl (adiaved hwHiaoh me)ye dreb e iyl todvbx \dr - 5- e
thyl -4,5,6, 7t et rahydr ot hi azol o[ 5, 4- c] pyri di ne- 2- car boxam de; 80)
N-{ (1R, 2S, 59z qYapy(A-ahl amaup lWhigh Indy dreazonet2 Reed; a
oxoet hyl } ami no) - 5- [ (di met hyl am no) car bonyl ] cycl ohexyl } - 5net hyl - 6, 7-tetr
ahydr ot hi az 81e{15: e Qryd 2t e 2ciachblo e ute s whilich maygPe SubStltutedr a
N-{(lR 25, 5S5) - 2-({2-(4-Cnhl oroani |l ino)-1-(2met hyl hydrazono) - 2- oxoet hyl } am no
)-5-[ (di net mmraffﬁlmjasc@mdnmmwdwes&ym}% hﬁatwswwiaedm & r ahydr ot hi azol o
[ 5, 4-c] pyri di ne-2-carboxam de; 5 82)
N-{ (1R 2 5331@41%?3(1512@9%%%%&1‘ FRUR WY iGhH Ay e substituted; a

(2, 2-di rret hyl %rdr a}éf 2 oxoet hyI am no“gD Aj(dl nmet hyl am %&%ﬁ%] cglcl ohe

xyl }- 5- met hyf 83)
N-{(1R 2S, 5 4- Ch | 2 10

oxg(et hyl]amf“%?' (i'l[ )gﬁ %;ﬂn%lgpgr%%e %"c: %2%3%5}“5%%%% -%,5,6, 7-tetr
hydr ot h

6l\ll- %/( rl%, 2|Sa§% q&?ﬁ?’%p @%ﬁ%ﬂ%% 4%0r oanty i no)S Sbg(lo%utltf'nyﬁl’] anmi no}

-5-[ (di net hyl.a %gﬁﬁiﬁyyrlil 1%y5 %foup whi y be suybstituted; a

car bonyl ] cyc oh tetra y ot hi azol o

[5,4-c]pyri didter e RO 0% v 82dazinyl group which m e
N-{ (1R, 2S,5S)-2-({2-(4-Chloroanilino)-1- [% 2et’ hanet hi oyl%ydrazono) 2- oxoet hy

I']am no} - 5[ (figeet heil ©dd N0) Gayf Dedyd 416322 ONeX Yd Yol et 1wt -fap. e 7 20
t et r ahydr ot hi azol o[ 5, 4- ;c]] ;@f. di ne- 2- ca(?jl;%xaémodlgp and 86) P

N-{ (1R 2S, 5Quiefif{id)ed; (H-CGH @04yt 6h o Ph yd Yo API apesgy | Jradd i aha p-h di met h
yl am no) car bonyl ] cycl ohexyl }-5nmet hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4-c] - pyri
di ne- 2car boxaub gtel t @ dhea pryepres bbdoxaz el v essowd whnectdireany Nee deri vati ves
(1) according to the present invention will hereinafter be described. 118

[ Prepar ati orsWrsiciesstad; /Ao chpodmebyepe besemzell by dreupenetalt Maynega (1),

a salt thereof, a solvate thereof, or an N oxide thereof cgn be prepared in

accor dahee iURSt ¥t earpiRen2aie) 349 b ngroup which may
substituted; a tetrahydrobenzothiazolyl group which may be

substituted; a thiazolopyrimidinyl which may be
substituted; é dihydrothiazolepyrimidinyl which may be
substituted; a benzoazepinyl which may be substituted; a

20 tetrahydrobenzoazepinyl which may be substituted; a
thiazoloazepinyl which may be substituted; a
tetrahydrothiazoloazepinyl which may be substituted; a
thienocazepinyl which may be substituted; a
tetrahydrothienocazepinyl which may be substituted; a

25 4,5,6,7-tetrahydro-5, 6-tetramethylenethiazolopyridazinyl
group which may be substituted; or a 5,6-trimethylene-

4,5,6,7-tetrahydrothiazolopyridazinyl group which may be

72



5 process: X4-CO02H HN (R~) -@B3-NHR2 (3) HN (R~) -@3-N (R~) -T--4 (2) (4)
Q-@-C02H (5) Q&_ _C_N(R) -Q_N(Rz) _Ti _Qa (1) wherein Ql, Q, G,
@, Rl and R2 have the sane neani ngs as defined above, and Tl represents a
bonyl group. A mxed acid anhydride, acid halide, activated ester 10 or
the like, which is derived fromcarboxylic acid (3), may react with di am ne
(2), giving conmpound (4). The resultant conmpound (4) may react with
carboxylic acid (5) under the sane conditions, giving conpound (1)

accordi ng ggngqt@%%gengnungﬁnisoa singléebahdve reaction steps, 15
reagents an ondi tions, which are generally used in pegtlde synt hesi s, may
be applied. The gxedoadcid anbyturdeedanr benpaepaseddbys; f%F gxanpl e,
reaction of a chloroformate such as ethyl chloroformte or obu

chl or of or Mafeptitdd cardioxy|ipdaniakr @) Jroumevhielened 8f ?@ étﬁiééedThe
acid halide can be prepared by treating carboxyllc aiﬁg (3) with an acid

hal i de suchms thitomdtedl ®r urksatMrEs:-<z) 45 O TR alyl chloride.
The acti vated ester includes

5 heterocyclic group which may be substituted, the group Q?
is preferably a saturated or unsaturated, 5- or 6-
membered divalent cyclic hydrocarbon group which may be
substituted, or a saturated or unsaturated, 5- to 7-
membered divalent heterocyclic group which may be

10 substituted. As preferable example of the group 0*-0?, may
be mentioned 4-(4-pyridyl)phenyl, 4- (2-pyridyl)phenyl, 5-
(4-pyridyl)thiazolyl, 1- (4-pyridyl)piperidyl, 4-(4-
pyridyl)piperidyl, 4—hydroxy—l—(4—pyridyl)piperidin—4-yl,
biphenylyl, 4—(2—aminosulfonylphenyl)phenyl, 4-(2-

15 amidinophenyl)phenyl, 4—(2—methylsulfonylphenyl)phenyl, 4-
(2-aminomethylphenyl)phenyl, 4—(2—carbamoylphenyl)phenyl,

- (2-imidazolyl)phenyl, 4—(1—methyl—2—imidazolyl)phenyl,
4—(2,3,4,5—tetrahydropyrimidin—2—yl)phenyl, 4-(l-methyl-
2,3,4,5—tetrahydropyrimidin—z—yl)phenyl, 4-(5-

20 tetrazolyl)phenyl, 1—(A—pyridyl)piperidin—4—yl, 3-(4-
piperidyl)isoxazolin—S—yl, 3— (4-amidinophenyl) isoxazolin-
5-vy1, 3—(4—piperidyl)isoxazolidin—S—yl, 3-(4-
amidinophenyl)isoxazolidin—S—yl, 2- (4-piperidyl)-1,3,4-
thiadiazol—S—yl,2—(4—aminophenyl)—l,3,4—oxadiazol—5—yl, 4-

25 (4—piperidyl)piperidin—l—yl, 4—(4-piperidyl)piperazin—l—yl,
4—(4—piperazinyl)piperazin—l—yl, 1-(4-

pyrimidinyl)piperidin-l—yl, 1-(2-methylpyrimidin-4-
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vari ous kinds of esters. Such an ester can be prepared by, for exanple,
reaction of a phenol such as p-nitrophenol, N-hydroxybenzotriazol, or

N- hgdr oxysccinim de with carboxylic acid (3) using a condensing agent such
as N, N di cycl ohexyl carbodi i m de or

1- et hyl - 3- (3di net hyl am nopr opyl ) car bodi i m de hydrochl ori de. The activated
ester can al so be prepared by reaction of carboxylic acid (3) wth

pent af | uor ophenyl trifluoroacetate or the Iike, reaction of carboxylic acid
(3) with 1-lyénpdipeirdzidinddemit,r ilpyrdrglyirdmiold mysp pyrinerhilkexaf3-ydr, oghrddphi t e,
reaction of carboxylic acid (3) with diethyl cyanophosphonate (Shioiri

met hod) , r eaettihgrd pofr igerddoxyd-iyd ) @dipe re) nwidtty 1t r ilpH@nyiepihodplyinien igida -

2,2" dipyridyl disulfide (Mikaiyama nethod) or the |ike. The thus-obtained
m xed acid dntwldmiyde,oldaiidHalvilde lor( basthilwaosmy rdgtisk nofé ~vdn pdp@riicdiaci d (3)
may react wth diam ne G3‘2) at -78C to 150C in the presence of a proper base
in an inert 4sollverdt (4ichley cehepoin & hdophemmisoBraidrdd conpound (4) may
react with a m xed acid anhydride, acid halide or activated ester of

car boxyl P ¢ &H®rePhaydert hife Farfke Ydondit (40w L o e Ydo mpdumy {EoL —2 -
according to _the present invention. The reagents ,and reaction conditions in
the reacti o lof %"o(rép‘@YHﬂ“{lﬂlW]t)fPh@&yBofﬂOf%_a%%_&“kl%a RPeYe as those

in the reaction of diamne (2) with carboxylic acid (3). As specific

exampl es of Fif&'Hase used in each of the 120 above mentioned step, may

be carbonates, of al kal is.nmetals or alkaline earth netals, such as sodium
n rou > . . .

carbonate an poq[ assi carbonate, alkali netal al koxides such as sodi um

et hoxi de an ot j 3b i I [ -hyd i,des 5 such as sodi um
hydr oxi de a(r# poqt aséﬂﬁn E}%&?I&%?agg gﬁ% ﬁ%??) ég}goggg}lgél i metals or

al kaline earth netals, such as sodi um hydri de and potassi um hydri de;

organi ¢ netal basesp&xepl i fi@d by al kyl l'ithium such as n-butyllithium and
di al kyl am nolithiu c¥ asRithiumdiisopropyl anide; 10 organic et al

bases exenplified by b Ilyl)am ne, such as

l'ithiunmbis(trinmethyl st m de; and organi c bases such as pyridine,
2,6-1utidine, collid ne, t hyl am nopyri di ne, triethylam ne,

N net hyggorphol i ne, diisopropylethylam ne and

di azabi cycl o[ 5. 4. O] undec-7-ene 15 ( DBU ) . Exanples of the inert solvent
used in thi wheseitn & meengdenalbkyly lieaki e ocuppdaydngent §0s e lgagbon

di chl or onet hane, chl orof orm and carbon tetrachloride, etheric solvents such
as t et r ahydragfaitsan,an LR ek e yBI M  BR Hi oxXeh e AF RIS sAVent s
such as benzene and tol uene, and am de sol vents @Jﬁ‘g} as

N, N- di met hy|& GHRIR delCHa) naf Rty Hecd Cim v ad AY 13834 o1& n- 2- one.

In addition to, these salvent, a.sulfoxi sol vent such as_ dj net hyl
sul f oxi de orlréctﬁg‘?ﬂcg%t?l% tGHE sooii‘}Q/ee]ﬁ'?das%r(:hanaslrﬁcsegalecretoofnceji ot %I%Chﬁ et hyl

ket one o1 L, |1 Ky TR, B Ul | 0 SOUR 62885 [ PLEPATALI 1 Pr 0053 2] 121

Compound (1) acco he priesent” 1nventi on can 0 be preparéd’in

accordance widd _t he_N?_lQ| | QW_Rg-Pr Qg@S R -BoCsONEHN (R NnHB MRz (_@%HN (R-)
N

-@B-N (R2) -Boc (2) (7)) Q-Q@-CH (5) H+ Q- Q@-CON (R) -@B-N (R) -Boc

(8) H-, numerals 1 and 2 indicate positions, and R® and R! are
substituents on carbon atom(s), nitrogen atom(s) or sulfur
atom(s) of a ring comprising 0® and are independently of

20 each other a hydrogen atom, hydroxyl group, alkyl group,
alkenyl group, alkynyl group, halogen atom, halogenocalkyl
group, cyano group, cyanoalkyl group, amino group,
aminoalkyl group, N-alkylaminoalkyl group, N,N-

dialkylaminoalkyl group, acyl group, acylalkyl group,
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Q4-C02H Q -@-CON (R) -@B-HNR2 (3) Q- @-CON (R -@B-N (R) -T-Q4 (9)
(1) represents a tert-butoxycarbonyl group, and Boc-ON represents a
2-3h$rt-butoxycarbonyloxyinino)-2 phenyl acetonitrile. As described above,
diadmne (2) is treated with Boc wherein QL, @, @B, Q, Rl and RZ have the
sanme neani ngs as 5 defined above, T1 represents a carbonyl group, Boc 10 15
ON (6) to prepare conmpound (7) in which one of 2 am no groups has been
protected with tert-butoxycarbonyl group. The resultant conpound (7) reacts
wi t h car boxyd¢ylate}mo (Syoamdviat ¢loray deprpBundit 1183t e Conpbierdy 1BIN s
successively treated with an acid to give conpound (9). Conpound (9) then
reacts with $FRURarPYSYPXEiRERY ¢BIUP gi ¢ AR BORPRLAGL (2Y0%Rcor HKPEYt 0 t he
present invention. Conpound (7) can be prepared bY a reaction at -10C to
40C in the pPERERce2 HFOXYREENRY| GRPwRy | YA QoYFehyl sIEPURs TREAPBY bnet hane.

122 Reacti on of comgound é?% wth the m xed qgid fnh dride, acid halide
or activateddEQtRr GFIPHRYREFBOXGFPEP acT HEPBYCFEPLY i &HOWRt using the sane

1 herey® LERPETRPTBY L Ehh bad oo Wt UK TRE PEGUY | AhEY LORDOUNA 0By 1 &
d with i fl i | | i - : .. Wh b '
(9 can be preRRrse L FACThbSr EkEren of CoresFeBlr S AR Botey i on T

car boxylic agiggéggar£g§y§§§§%5§fgzg?éﬁgu hcgggégﬁgﬂg ?§05305ﬁ_10 descri bed

in Preparation cess e us e way, er - but oxycar bonyl

group of CO”@PH?QCSJ?%?H?glg?rBGBl\ﬁﬁfghbﬁ{aQtﬂgﬁeaﬁi BQp PE L EHENGRTEREPS. I N

this case, reagent ( so changed to other reagents, and reaction
condi tions agd{heqlbkg, aGcRLdi 80k $Dch PphMsy I €3960HSwAUER ReyUEEde AS
exanpl es of other protecting groups for am no groups, may be nentioned

al kanoyli1ogr ogigiss suehens 8n BB6t ¥l kgl ogpoupk Kpxymas breyl 1 gaeupsoglch as

nmet hoxycar bonyl and et hoxycarbonyl groups, aryl nmethoxycarbonyl groups such
as benzyl oxygasbpnyl;apk2fyhebhbaybehaykpkygaobpnyN-ahkdepyloN-

o- ni trobenzyl oxy carbonyl groups, arylnethyl groups such as benzyl and

tri phenyl netaykyycauvpsnogt oykogppulsaskenhyasNaabenzogrbgmoupalapmd
aryl sul fonyl groups such as 2, 4-dinitrobenzenesul fonyl and

0- ni t robenzegesupPf oysljpsnpsrbInegd 2s50ppot BrelkglgNoapsontgakbarhgsen for
use according to the nature and the_like_of the conmpound of which am no
group i s to BECHPot BceehoxyparrrBaVLAg ElcAravBr ofeet kg —Yroup, |23

15 alkoxycarbamoylalkyl group, carbazoyl group which may be

substituted by 1 to 3 alkyl groups, alkylsulfonyl group,
alkylsulfonylalkyl group, 3- to 6-membered heterocyclic
carbonyl group which may be substituted, carbamoylalkyl
group, N-alkylcarbamoylalkyl group which may have a

20 substituent on the alkyl group(s), N,N-
dialkylcarbamoylalkyl group which may have a substituent
on the alkyl group(s), carbamoyloxyalkyl group, N-
alkylcarbamoyloxyalkyl group, N,N-dialkylcarbamoyloxyalkyl
group, 3- to 6-membered heterocyclic carbonylalkyl group

25 which may be substituted, 3- to 6-membered heterocyclic
carbonyloxyalkyl group which may be substituted, aryl

group, aralkyl group, heteroaryl group, heteroarylalkyl
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reagents and conditions may be enpl oyed according to the protecting group.

[ Preparati on Process 3] Conpound (1) according to the present
5 prepared by reacting diamne (2) with sulfonyl

coMensi ng the reaction product with carboxylic acid (5). A4-S 0 z-X
HN(RI) - @B-NHR~ Uo) HN(RI)-@B-NR2-T~-Q4 (2) (4) Q-Q-COzH 1- Z- 1 3- 2 -

4 QQCON (R)

i nventi on can
hal i de (10) and then

1-

) -QN (R ) T Q (i) 10 wherein QL, @, B~ &4, RL and R2 have
t he sane neani ngs as defined above, T1 represents a sulfonyl group, and X

represents g;bapogamkaﬂeuﬂfbhaﬁbménQZprp@@ct@nmlﬁwli@MWdﬁyﬁfﬁaDW@@P@10) at
-10C to 30C in the presence of a base such as 15 triethylamne in an inert

sol vent, gi wilkglsodfonydafdnoaTheli geoups olaveiisvddenydsdimep 16 Isui t abl y

chosen for use fromthose described in Preparation Process 1. The resultant

conmpound ( 4pricspeordéyded Liionly leavibepricenydi e3P usi ng the reagents and

conditions described in 20 Preparation Process 1, whereby conpound (1)
accor di ng t 8ryRs Upfesydeminesarioon ydawuselbpr eddvad U 1Samanyl hal i de 124

5

10

15

20

25

aminocarbonylalkyl group, arylsulfonylaminocarbonylalkyl
group, OXO group, carbamoyloxy group, aralkyloxy group,
carboxyalkyloxy group, acyloxy group, acyloxyalkyl group,
arylsulfonyl group, alkoxycarbonylalkylsulfonyl group,
carboxyalkylsulfonyl group, alkoxycarbonylacyl group,
alkoxyalkyloxycarbonyl group, hydroxyacyl group,
alkoxyacyl group, halogenoacyl group, carboxyacyl group,
aminoacyl group, acyloxyacyl group, acyloxyalkylsulfonyl
group, hydroxyalkylsulfonyl group, alkoxyalkylsulfonyl
group, 3- to 6-membered heterocyclic sulfonyl group which
may be substituted, N-alkylaminoacyl group, N,N-
dialkylaminoacyl group, N,N-dialkylcarbamoylacyl group
which may have a substituent on the alkyl group(s), N,N-
dialkylcarbamoylalkylsulfonyl group which may have a
substituent on the alkyl group(s), alkylsulfonylacyl group,
aminocarbothioyl group, N-alkylaminocarbothioyl group,
N,N-dialkylaminocarbothioyl group or

alkoxyalkyl (thiocarbonyl) group, or R?® and R, together
with each other, denote an alkylene group having 1 to 5
carbon atoms, alkenylene group having 2 to 5 carbon atoms,
alkylenedioxy group having 1 to 5 carbon atoms or
carbonyldioxy group.

The following group will be described in detail.
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(10) may be synthesized in a proper base in accordance with the publicly
known process (W96/10022, WO00/09480) or a process according to it.

[ Preparation Process 4] 5 Conmpound (1) according to the present invention
caW al so be prepared in accordance with the follow ng process: 4 _soZ x ci
0) Q-@-CON (R) -@B-HNR2 = Q-Q@-CON (R) -@B-N(R2) -T~-Q4 (9) (1)
wherein QL, @@, B, A&, Rl, RZ and X have the sane neanings 10 as defi ned
above, and T1 represents a sulfonyl group. Mre specifically, amne (9) my
react with sulfonyl halide (10) at -10C to 30C in the presence of a base in
an inert solvent, Qg inq500ﬁnound (1). The inert solvent and base may be
sui tably chosen for rom t hose described in Preparation Process 1

[ Preparation Process t he conpounds (1) according to the present

i nvention, geonetric I'S rs of trans-formand cis-formin the relation
bet ween position 1 nJ poSi tNon 2 are 20 present when @B is the follow ng
group: RB ® 4 R1 2~ 125 wherein R3, RO and b have the sane neani ngs

as defined above, and nugerals 1 and 2 indicate positions. ,
wherein Q°, R’ and R" have the same meanings as defined

above, and numerals 1 and 2 indicate positions.
A portion of the cyclic structure having the group Q°
5 1is a 3- to 1l0-membered divalent cyclic hydrocarbon group
which may have a double bond, or a 5- to 12-membered
divalent heterocyclic group containing 1 or 2 hetero atoms,
preferably a 3- to 8-membered divalent cyclic hydrocarbon
group or a 5- to 8-membered divalent heterocyclic group,

10 more preferably a 5- to 7-membered divalent cyclic
hydrocarbon group or a 5- to 7-membered divalent
heterocyclic group. Among others, a group in which Q° is
an alkylene group having 3 to 6 carbon atoms or a group
— (CH3) n—=CH2-A~-CH,- (CH2) y—, in which m and n are

15 independently of each other 0 or 1, and A has the same
meaning as defined above, is prefgrred. In particular, a
group in which Q° is an alkylene group having 4 carbon
atoms is preferred.

This cyclic hydrocarbon group or heterocyclic group

20 may have both cis and trans structures in the relation
between position 1 and position 2. However, the trans-form
is preferred in the case of the 5-membered ring, while
both cis-form and trans-form are preferred in the 6- or 7-

membered ring.
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The preparation processes of such compounds (1) having the trans-form and

the cis-formw |l hereinafter be 5 described. <Preparation process of
tr -fornrP RB45 RA RBR3 b R4 & R4 HO-~~~~ --~ MeSOzO~~~" OH OSs02Me
(12 (13a) R3 @ R4 --~ Na N3 (14a) R3 g5 R4 H2ZN ~~~ NHz (2a) 10 wherein

&b, R3 and R9 have the sane neani ngs as defined above. As an exanpl e of
preparation of trans-diol (12a) fromcyclic al kene (11), conversion from
for exanple, cycl ohexene to trans-cycl ohexanedi ol (Organic Synthesis, 15
1995, Vol. |11, pTrElAukskvemts & andeRampl el ofioprlepades¢bhbed in
trans-diamne (2a) fromtrans-diol (12a), conversion from .

trans- cycl opaitadedi dhet batlparsic pELHpBREARedi AAURE 1RRPISH3OTIDE /i s
reported. Transdiam ne (2a) can be prepared framto C)_(Lcl i.c al kene (11) 20
accor di ng t PEFENE Fporedine FLom. TEZFEPdCEnCie thSa P Lfdp SXEHP n
accordance wth the above-descri hed process can be cgﬂ\}égited into( (r)lqns

conpound (1) MFAUHR biMehe dHARERRE QT HtF Prepar & groups

5 example, methyl group, cyclopropyl group, isobutyl group
and the like). Examples of the halogenoalkyl group include
the 1 to 3 halogen-substituted alkyl groups (for example,
chloromethyl group, l-bromoethyl group, trifluoromethyl
group and the like). Examples of the cyanoalkyl group

10 include the C;~Cg alkyl groups substituted with a cyano
group (for example, cyanomethyl group, l-cyanoethyl group
and the like). Examples of the alkenyl group include
linear or branched alkenyl groups having 2 to 6 carbon
atoms and a double bond (for example, vinyl group, allyl

15 group and the like). Examples of the alkynyl group include
linear or branched alkynyl groups having 2 to 6 carbon
atoms and a triple bond (for example, ethynyl group,
propynyl group and the like). Examples of the acyl group
include C;-C¢ alkanoyl groups (for example, formyl group,

20 acetyl group and the like), Cy-Cy;5 aroyl groups such as'a
benzoyl group and a naphthoyl group, and arylalkanoyl
groups that are the C;-Cg alkanoyl groups substituted with
a Cg¢~Ciq aryl group (for example, phenacetyl group and the
like). Examples of the acylalkyl group include the C;~Cg

25 alkyl groups substituted with the acyl group (for example,
acethylmethyl group and the like). Examples of the alkoxy

group include linear, branched or cyclic C;-Cg alkoxy
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Processes 1 to 4. 5 <Preparation process of cis-fornr R3 Ra R3

& R4 HO-~~ ~ MeS020~~~~~ ~OH || ~~~0SOzMe (12b) (13b) R3 % Ra --~3NQ§ ﬁg A
(14b) R3 & Ra H2N NHZ (2 b) wherein b, R3 and R4 have the sanme neani ngs
a@® defi ned above, and nunerals. 10 As an exanple of preparation of cis-diol
(12b) fromcyclic alkene (11), conversion from cycl ohexene to cis

cycl ohexanediol (J. Og. Chem, 1998, Vol. 63, p. 6094) and the like is
known. As an exanple of preparation of cis-diamne (2b) from cis-diol

(12a), conyebsip@n (fFoeMekampils- Cyelopayt gmedipel cvolopgoppalyopért@mediam ne

(W098/30574) and the like is reporteo!. C s-diam ne (2b) can be prepared

L;gggfggl:%Sggfg?ﬁgﬁigm&?%ﬁefﬁtmggigggtﬁ?gegg??ﬁtgﬁp?iizgiaggﬂebézgénverted

into the ciag kbXFalkyl Axotgsdmidiediealitnee Crefs bkt SIFURE or trans-form
substituted with the Ci1-Cg alkoxy group (for example,

5 methoxymethyl group, ethoxymethyl group and the like).
Examples of the hydroxyalkyl group include the C;-C¢ alkyl
groups substituted with a hydroxyl group (for example,
hydroxymethyl group, 1-hydroxyethyl group and the like).
Examples of the carboxyalkyl group include the C;-C¢ alkyl

10 groups substituted with a carboxyl group (for example,
carboxymethyl group, 1-carboxyethyl group and the like).
Examples of the alkoxycarbonyl group include groups
composed of the C;-C¢ alkoxy group and a carbonyl group
(for example, methoxycarbonyl group, ethoxycarbonyl group

15 and the like). Examples of the alkoxycarbonylalkyl group
include the C;-Cg¢ alkyl groups substituted with the C;-Csg
alkoxycarbonyl group (for example, methoxycarbonylethyl
group, ethoxycarbonylethyl group and the like). Examples
of the carbamoylalkyl group include the C1-Ce alkyl groups

20 substituted a carbamoyl group (for example,
carbamoylmethyl group, carbamoylethyl group and the like).

Examples of the heterocaryl group include the same
heteroaryl groups as described in the description of Q* in
the general formula (1). Examples of the hetercarylalkyl

25 group include the C1-Cs alkyl groups substituted with the

heteroaryl group (for example, thienylmethyl group,

pyridylethyl group and the like). Examples of the aryl
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10 conpound (1) by any of the above-described Preparation Processes 1 to 4.
[ Preparation Process 6] generated in B may be present in the conpounds (1)
accarding to the present invention, and so geonetrical isonmers are present.
Further, optical isoners may be present in the respective geonetrical

I somers. The preparation process of an optically active substance w |

herei nafter be described. R3 HO-m. ~5 R4 z/NRso R (16) Ra @& R4 HO'"'
R'NH (15) R & R4 N3 Rz~N-R50 (18) R3 R4 MeSOzO~~~~~ Rz~N-R50 (17) R3 H &

RA N R zi NgsouR {dcajdehergl ng@bupR hatiZngR8 andiRdchament Beomae
nmeani ngs as defined above, and R5 represents a protecting group for amno
group. 15 Wshchespephehpltheoppepadatapntpydcgssupl Ofd cat}y @edupye
am noal cohol derivative (15) of 1,2-trans-form for 128
may have 1 to 3 substituents selected from the C;-Cq alkyl
groups, the C1-C¢ alkanoyl groups, a hydroxyl group, a
5 nitro group, a cyano group, halogen atoms, the Cy;-Cg
alkenyl groups, the C;-Cg alkynyl groups, the C;-Cg
halogenoalkyl groups, the C;-Cg alkoxy groups, a carboxy
group, a carbamoyl group, the C;-Cs alkoxycarbonyl groups
and the like. Examples of the aralkyl group include the
10 Ci-Ce alkyl groups substituted with the Ce¢-C;; aryl groups
(for example, benzyl group, phenethyl group and the like).
Incidentally, in the above description, no particular
limitation is imposed on the substituting position.
Examples of the acylamino group which may be substituted
15 include the amino groups substituted with the C;-C¢ acyl
group (for example, formylamino group, acetylamino group
and the like) and besides acyl groups having 1 to several
substituents selected from halogen atoms, a hydroxyl group,
C1-Ce¢ alkoxy groups, a amino group, N-C;-C¢ alkylamino
20 groups, N,N-di-C;-Cs alkylamino groups, a carboxyl group,
C2-Ce alkoxycarbonyl groups and the like (for example, 2-
methoxyacetylamino group, 3-aminopropionylamino group and
the like). Examples of the acylaminoalkyl group include
the C1-C¢ alkyl groups substituted with the C;-Cq acylamino
25 group (for example, formylaminomethyl group,

acetylaminomethyl group and the like). Examples of the

aminoalkyl group include the C;-Cs alkyl groups substituted
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exanpl e, the preparation process of optically active

1, 2t rans- 2- am nocycl opent anol from cycl opentene oxi de or the preparation
process of optically active 1,2-trans-2 am nocycl ohexanol from cycl ohexene
d% de is known 5 (Tetrahedron: Asymetry, 1996, Vol. 7, p. 843; J. Og.
Chem, 1985, Vol. 50, p. 4154; J. Med. Chem, 1998, Vol. 41, p. 38). Wen
the am no group of optically active am noal cohol derivative (15) prepared
by such an al ready known process or by applying such a process reacts with
a 10 propek;iRHOLeCIM%d ea3geRt  (reeMReuRth 16] 6 hrGadbne INOdHeRED, As- a
protecting group corresponding to R5 in conpound (16), is preferred, anong
- the ordi naRyhidadetHMPe Y e6ld RthedQWRS,. aRxamkdxgcarbenyl Ngroup such as
met hoxycar bonyl , ethoxycarbonyl, tert-butoxycarbonyl group and the like, an
15 aryl met haxycaniemsl k3o wr «sigc i nad uaen nHeoxydardy@nyCs alkyl groups

prmet hoxybenzyl oxycar bonyl, p- or o-nitrobenzyl oxy-carbonyl group and the

li ke, or amuirgdisultfeanyitgr aine Syele as Ky Adintiug olretZenasil faggrl atom

o- ni trobenzenesul fonyl group and the |ike. Wen the am no group is

prot ect Bd wifidy, e:amde eXbims tdy lantisamentox yaadronyN- gr oup, amni noal cohol
derivative (15) may react with di-tert-butyl dicarbonate at -78C to 50C in
an inert saoletdntlamgindetdwWorgrowrd gk therHel kaler t Exgmpdse Rdy No&-sui t abl y
chosen for use fromthose described in Preparation Process 1. 25 Conpound
(16) may r ehictl iy tamimaaidies Wrony | inchiusts ddetanizge G C50eL KKt he presence

b6 oul tabl IR RO brA T SR T P S apar s oh Protes 1
As the base, i ferred an 129 _ | i i di

D 6r It b ran g T ARG o 108 Hi R i S B B TR ey L fy 1

N- net h hol i i I hyl 1 -

e ety ol oyl spnt Ryl I ATLA, o0 cup ang che Aol
react Wth@?ﬁﬁé@?ﬂw% N-L0G R, Il @1 PYODES 0L VRS  c HEVARGy1

conmpound (I he sol vent,” an am de s e such as

N, N-di met hy&g&iﬁ?né%st N di ety Acet e des o M@t vy | @zsudfsobmﬂeﬂﬁ- one,
S vent suc

an al cohol i as met hanol or ethanol, an etheric 10 sol vent

such as tetyahysr of o adlxarp 2o di BT foxy St Aadel ofr Supxane, thenzexrej d sol vent
such as toluene, a carbon hal ogenide such as dichl oronet hane, chl oroform or

carbon t et raehth®ré slec £ acles omea 1 el dytbsid § bxl kel oroap mixetugel vieat of
such a solvent with water is suitable. 15 As a process for converting azide
deri vatlisve ¢;18)s 4 kvl conpopnds (Pa)itthed ewatle paayNpeodhasses such as a
process of conducting hydrogenation with a palladi um catal yst, Raney nickel
cat al yst orapkenyhoarkamayysgroepr éber i onansiag altedoerhgrageathilch as
l'ithium alum num 20 hydride, sodi um borohydride or zinc borohydride, a
reaction useheuriaedi Bhenbikebsedeamilen Qelthanibrd deevrl dbbal t chl ori de,

S rection ueing.til pheny|phosphine and Lhe LLke:c Sualls deachien
o 70C usi iErauRs S8R°hArPhar Ut Bar Bont A28 ot af JAETER & proger Gol vent ,
o PAETBEME ey DEGFEPRLEH, (D PYdhge] RLgTRyLRIm) be e ses
: methylcarbamoyl group and the like). Examples of the N-
alkenyl-N-alkylcarbamoylalkyl group include the N-C;-Cg
alkenylcarbamoylalkyl groups substituted with a linear or
branched C;-C¢ alkyl group on the nitrogen atom (for
25 example, N-allyl-N-methylcarbamoylmethyl group and the
like). Example of the N-alkoxycarbamoyl group include

carbamoyl groups substituted with a linear or branched Ci-
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such as nethanol or ethanol, an etheric solvent such as tetrahydrofuran,
1, 2-di net hoxyet hane or di oxane, an am de sol vent such as

di met hyl f or mam de, N, Ndi et hyl acet am de or N -nethyl pyrrolidin-2-one, an
ester 5 solvent such as ethyl acetate, acetic acid, hydrochloric acid,
water, a m xed solvent thereof and the like is suitable. Optically active
am ne (7a) prepared in accordance with the above-descri bed process can be
converted to 10 optically active conmpound (1) in accordance with the

above- descr itied 1Roegamatoupn (Froac esmnd.] eAntriedbe: ych)rbafnoydt igoalupy aact | ve
substance (1) obtained fromoptically active amne (7a) may al so be
prepared i n @oedridence Bixampd esd mifl athepioeddx yrhm r@ptrioydld 1yk yac tdnmirconpound
(1) may be prepared by separating racem c conpound (1) through a colum
conposed of iarclpié chingamctt Vieraeehée@rCi1ds Rskalsgrpossi Shestotuépdrate
internediate (2), (4), (7), (8) or (9% for preparln% racem c_conpcund (1)

t hrough a cofirm doapbsed C20adkosticap ﬁ@évﬂygééﬂpvé edr EX@PPLE/i sol at e
optically active internmediate (2), (4), (7), (8) (9), and then prepare
opticall adnwébwmmaox Iyetiay hegbreantld ke hhlyebf PrEyias &
Processes 1 to process for isolating optjcall actlve compound (1),
optically acii}i“?/el\]“z%l]t:)’\%e[}]n%]ﬁl]l‘%’ﬂéc?%k?am?ﬂ} ‘?”?C?‘)1 %%?1‘6 € (95T %’“B}’ggess of

fractionally crystallizin an_optical

carboxyl i c a&F p%rs%b%?bg%g%govl??ai%?%ﬁﬁl ¥ %F§§¥5$$'§¥%§ §&§85W5mjth an
optically aCtlve basg 8”(§h B%EﬁpHQ¥oqee§%%%le, N-ethyl-N-

methoxycarbamoyl group and the like). Examples of the N-

10 alkyl-N-alkoxycarbamoylalkyl group include linear or
branched C;-Cg¢ alkyl groups substituted with the N-C;-Cq
alkyl-N-C;-C¢ alkoxycarbamoyl group (for example, N-ethyl-
N-methoxycarbamoylmethyl group and the like). Examples of
the carbazoyl group which may be substituted by 1 to 3

15 alkyl groups include a carbazoyl group, and besides
carbazoyl groups substituted with 1 to 3 linear or
branched C;-Cgs alkyl groups (for example, l-methylcarbazoyl
group, 1,2-dimethylcarbazoyl group and the like). Examples
of the alkylsulfonyl group include linear, branched or

20 cyclic C;-C4 alkylsulfonyl groups (for example,
methanesulfonyl group and the like). Examples of the
alkylsulfonylalkyl group include linear or branched C;-Cg
alkyl groups substituted with the C;-C¢ alkylsulfonyl group
(for example, methanesulfonylmethyl group and the like).

25 Examples of the alkoxyimino group include C;-C¢ alkoxyimino
groups (for example, methoxyimino group, ethoxyimino group

and the like). Examples of the alkoxycarbonylalkylamino

82



[ Preparation Process 7] Anmong the conpounds (1) according to the present

i nvention, a preparation process of conpound (lc) containing heteroaton(s)
inghe group @B will hereinafter be described in detail. A conpound
represented by the general fornula (1c), a 10 15 salt thereof, a solvate
thereof, or an N oxide thereof can be prepared in accordance with, for
exanple, the followng process: RB AR4 4 -CO2ZHR3 AR4 Q-Az-CzH R3 A R4
(5 (CHz)", (CHz)~ ~ (CHz)m (C"~2)n (CHz)",~(CHz)~ --T ON -T HZN NH2 HzN
~ TCA paz~~ d29)p (#4eglfde camirer@rougd, stlRst {But€®. wR e A-0w and n have
t he sanme neani ngs as defined above, and Tl represents a carbonyl group. A
m xed aci d anbhiakyckerbacytahlay]l derowdet ( fat eelxasple, 20 or the like, which is
derived from carboxylic acid (3), may react with conpound (2c), giving
conpound (4g)etiThrycasudnnhne toypauheo (dedupmy react with carboxylic acid
(5) under the sane conditions, giving conpound (1c) according to the
present invesftheonycarbenslpbenyl arhee i 9rowr eprd tlagkhke) andxeswdias oifs,

132
the carboxyalkylamino group include amino groups

substituted with the carboxy-C;-C¢ alkyl group (for example,
carboxymethylamino group, carboxyethylamino group and the
like). Examples of the alkoxycarbonylamino group include
amino groups substituted with the C;-C¢ alkoxycarbonyl

10 group (for example, methoxycarbonylamino group, tert-
butoxycarbonylamino group and the like). Examples of the
alkoxycarbonylaminoalkyl group include the alkyl groups
substituted with the C;-C¢ alkoxycarbonylamino group (for
example, methoxycarbonylaminomethyl group, tert-

15 butoxycarbonylaminoethyl group and the like). The N-
alkylcarbamoyl group which may have a substituent on the
alkyl group means a carbamoyl group substituted with a
linear, branched or cyclic C;-C¢ alkyl group which may be
substituted with a hydroxyl group, amino group, N-C;-Ce

20 alkylamino group, amidino group, halogen atom, carboxyl
group, cyano group, carbamoyl group, C;-C¢ alkoxy group,
C1-C¢ alkanoyl group, C;-C¢ alkanoylamino group, Ci-Csg
alkylsulfonylamino group or the like, and examples thereof
include N-methylcarbamoyl group, N-ethylcarbamoyl group,

25 N-isopropylcarbamoyl group, N-cyclopropylcarbamoyl group,
N- (2-hydroxyethyl)carbamoyl group, N=-(2-

fluoroethyl)carbamoyl group, N-(2-cyanocethyl)carbamoyl
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whi ch are generally used in peptide synthesis, may be applied. The m xed
acid anhydride can be prepared by, for exanple, reaction of a chloroformte
su as ethyl chloroformate or isobutyl chloroformate with carboxylic 5

ac (3) in the presence of a base. The acid halide can be prepared by
treating carboxylic acid (3) wth an acid halide such as thionyl chloride
or oxalyl chloride. The activated ester includes various kinds of esters.
Such an ester can be prepared by, for exanple, reaction of a 10 phenol such
as p-nitrophgrelp, N-hyydmaHsnzaihy lazel b aato yNhydraay,saei ni m de wit h
carboxylic acid (3) using a condensi ng agent such as

N, N - di cycl ehepdssatdrddilicdadamaryl group, N-(2-aminoethyl)carbamoyl

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl ori de. The acti vated
ester can algseupe P-efEaraed diyn dks: ryeldeta moemafy Ic aydyoxy ldred ddied Y(iRewi t h

pent af | uorophenyl trifluoroacetate or the Iike, reaction of carboxylic acid
(3) with 1-Bemrgtidsaad ydheptN wialdy ldandpessphaiiam X d@nbpgiosphi t e,
reaction_of carboxylic acid (3) with diethyl cyanophosphonate (Shioiri

met hod) , St edctS WSttt 4T BAA 12 kel 8 ) HrMR eans ghe&iRARPhi ne and
2,2" di pyridyl disulfide (Mkaiyama method) or the like. The thus-obhtained
m xed aci d SHHHR i HPSHEH$RITHD o Jeﬂd}ﬁi%%m etafae%ciféeré(d?r HHG191¢Caci d (3)

may react with diamne (2¢), at at erature under caqoli 0 a.25

t enper at ur e amter grfeod%ﬁ%dﬁ%]r&i H‘éaﬁbﬁg Oty epfovbjetﬁ‘1 baagg'%ﬁo’%l i nert

sol vent, giving conpound (4c). Thus-abtai.ned _cqonpound (4c). may. react with a
m xed aci d aﬁﬁfgﬂ?'i DR | ‘1%%' ﬁ‘ﬁ&ﬁ%dé‘l&ﬂ&‘&lin\?atgéé’u <t GRS S o
acid (5) under, the s condi ] , ~QLVI.Nng (o] 1c) jin he
pr esent invg% %%ﬁﬁn eIPbagg%%égg%dgggé figﬁgggn ?gP s ion 1 ég?ég%%ﬁlﬁ of

conpound (4G .-\ef'ﬁ.tglﬁ%g?%bitjg,aegﬂbg MR IS3ANR, a8, those in the

reaction of diam ne carboxylic acid(3). As specific exanples of

the base US%E&%%@%rw, -r@gnahQg@guwbhgmaﬁ@ﬁooa;ahbabk getal s or
al kaline earth netals, such as sodi um carbonate and potassi um 10 carbonate,

al kal'i met al] at&koxd (i@ SeSMRHL &S SIOeh 4F el hoxhde - Phhasisy e Hedmxy e,

al kali nmetal hydroxides such as sodi um hydroxi de and pot assi um hydr oxi de,
and hydri desgedum) ka) N-dbdeh gl cdrisdkayl ngreas f INAetlayb-Nsuch as sodi um
hydri de and potassi um hydride; organic nmetal bases 15 exenplified by

~al kyl I'i t hi umstithl esrivathoy Y| bicdohpumN-amse pdiogplykyNamiendly licainbamoydh gsoup,
l'ithiumdiisopropylam de; organic netal bases exenplified by

bi s(si | #b) aniné2-ydhoxgethyhl uhrheiiyk¢aeeaydsl | gr9ap d; Napds 6fgani c
bases such as pyridine, 2,6-lutidine, collidine, 4 20

di met hyl ami nRYYFe¥YRELY ) T @2 RYRBAY hed T Riet MyN ot PROT i ne,

di i sopropyl ethyl am ne and di azabj cycl o[ 5.4. 0l under-7-ene (..DBU ) . Exanpl es
of the inert%%%?E%%Y i éﬁagaaTﬁY %E%E ioﬁ_?%é?%@%oﬁfﬁ¥f)ﬁ%Tide type

I t h t hyl 25 chlorj.d hl f t heri I t
Such as-t ot rARGRF RO ARCARE 37 aUB1 oNane arinarr & bWt o such as benzene

d tol , ' _aS, _dL ide. |
2ddi 11 on to TRERuTERPEaRRyY SBESHPL R b ety L BN REPRIE PP i e
a ket ongsol ¥eph, SUGhyas: 8¢8L MEnoQENY DPch EBENERY §BotSCENENL RO KASES. S

In the abovesdescri ed preparation steps, processeS such as attaching and
| eaving of apprebesti B8 GLOUR-aBRY1EQAMENSY DAL RY 1 agtuagt WRDEh BaQURatan be

suitably applied, thereby preparing conpound (lc). As the protecting group
for am no groupubktitseftl ynlOhoegrgaryrbapyse anplotieclingagroup, which
is generally used as a protecting group for am no group in syntheses of
organi ¢ conpbuafgshepacitcubaklyy, gpeppsdeubyhihesed. wAshexhapNes t her eof ,
may be nentioned al koxycarbonyl groups such as tert-butoxycarbonyl,
met hoxycar boaykyandrbamoyl group which may have a substituent on the

25 C1-Cg alkyl group (for example, N-methylcarbamoylmethyl

group, N-(2-hydroxyethyl)carbamoylmethyl group and the

like). Examples of the N,N-dialkylcarbamoylalkyl group

84



15 et hoxycarbonyl groups, aryl methoxycarbonyl groups such as

benzyl oxycar bonyl, p-nethoxybenzyl oxycarbonyl and p- or

onigrobenzyl oxycar bonyl group, arylnmethyl groups such as benzyl,

4- ™t hoxybenzyl and triphenyl met hyl groups, al kanoyl groups such as fornyl
and acetyl groups, aroyl 20 groups such as a benzoyl group, and
aryl sul fonyl groups such as 2,4-dinitrobenzenesul fonyl and o-nitrobenzene
sul fonyl groups. As the protecting group for hydroxyl group, it is only

necessary tGviiseh andy HLed | 10 g5 Dtk deait hyrlrony | a Doy gragup W) cindBude
generally used in syntheses of organic conpounds. As exanples thereof, may

be menti oned il X ydret iy n G @dl &, -y cdil Jagl ag e e xyuned iyt u tged wpd. t 1 3Ehe

aryl met hyl groups such as benzyl, 4-nethoxybenzyl and triphenyl et hyl
groups, al kahay4dix Dkypbesticdmagl agr @agetwh i g augy leaoy | a gy upsi sweht asn a
benzoyl group, and a tertbutyl di phenyl silyloxy group. A carboxyl group can
be 5 protectiete a3 -dhk edkgl wirbhpdne)allkpk greupleucN,Hs a tertbutyl group or
an arylmethyl group such as a benzyl group. The attaching and | eavi ng of

t he prot éct i digneytloybe arelyamey bonthivt egir WP ackof dahvdr ek Yoty ietfod known per
se in the art. 10 Compound (lc) according to the present invention can be
converted i MethakeatkameyivathybsIByur otn@rtitglike) f uddls oimaltyrup. For

exanpl e, a conmpound in which A js a nitrogen atom havi ng no substituent can
be convert ed"$PRYTaH %?ﬁ%%o%%%b%nﬂab?/o%ﬁgl%?% ¥R17Yy BV 5P%i xed aci d
anhydride, acid halide, activated ester or the like in accordance with
ord?nary or gAMP e thehfdal s ndt AELP %9%%??%ﬂaﬂfd% %%B%B%E%gbﬁrreaction with
a sulfonyl halide, an N-alkyl conpound.by reactio ith,a | kyl | i de, an
N-arvyl cpnpdﬁ%%a59r g%%tﬁ%ﬁgﬁ??%gg ?af%?ah%Tﬁd% %?rééﬁﬁlchgﬁﬁhtéﬂg%nppund
by reactjoon witb a0,k sogyanat e, lngi deqtalLve thecompoyndoroophigh Als a
ni trogen at om aV|n6 no substituent can be prepared by, for exanple,

treating Conp}gﬂgdwﬁleﬁ Iﬂggp@aﬁgaiﬁp di aping ﬁgeéroiéltmcfonﬁtbéﬁ;;ﬁee“

protected wit ert 25 butoxycarbonyl group, in accordance with Preparation
Process 7 WiboaD 88 den THERONPRURES AE6A! dEPE. |0 the: HEasSMcydvantion

0 ring may have a substituent such as a hydroxy group,
halogen atom, amino group, C;-Cg¢ alkyl group or the like.

15 As specific examples thereof, may be mentioned an
aziridinylcarbonyl group, azetidinylcarbonyl group, 3-
hydroxyazetidinylcarbonyl group, 3-
methoxyazetidinylcarbonyl group, pyrrolidinylcarbonyl
group, 3-hydroxypyrrolidinylcarbonyl group, 3-

20 fluoropyrrolidinylcarbonyl group, piperidinylcarbonyl
group, piperazinylcarbonyl group, morpholinylcarbonyl
group, tetrahydropyranylcarbonyl group, pyridylcarbonyl
group, furoyl group and thiophenecarbonyl group. Examples
of the 3- to 6-membered heterocyclic carbonylalkyl group

25 which may be substituted include the C;-Cgs alkyl groups

substituted with the 3- to 6-membered heterocyclic

carbonyl group which may be substituted (for example,
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thus prepared can be isolated and purified by publicly known methods, for
exanpl e, extraction, precipitation, fractional chronatography fractional
crystallization, recrystallization, etc. The conpounds according to the 5
p@esent invention can be converted into desired salts in accordance wth

ordinary salt-formng reactions. Optical isoners deriv i
carbon atomare present in the conpounds of the presen?dichglﬁgnésézgﬁt;hc
8pt!ca::y active isoner can be prepared by the 10 process of preparing from
optically 2gbi8iflatkigohdehe cAnd gesideSpyarpi boEasLoArboniiLAg ik
opt! ¢ ylac 've amne or acid and a salt fromracem c conpound (1c) and

4 i ona g¥ogf)yghal khai ngxky . Epimecbss of sepal-att mgb TREMYL B umm
ahronatogr phy using an optically active carrier. 15 Conmpound (lc), in

ich Tl i geaecsulienik gneupnytanyhékyiepaced wyi@hawgwggecarboxylic acid

(3) to sulfonyl halide (10) in the reaction of co i
_ _ ound (2
car boxyl i ¢ sagisd i¢3ked Rnepanat itbe ProCegs!ig]l m@rri@?‘apoiﬁjfbs(t(l(l:t)é‘)gm%fgcg%lrtd? ng to

the present invention can al so be i i
prepared in accor i
processs 13he 3-RIdR6-AcfHered @et(er@)%mqlig) ﬁaFéM“ﬁ%%g’(egvl\fAO&igltw—%e OIAI (F)zw "

O4- COZH R3 (3) (19) (CHx)m~(CHx)~ ~ (CHx ~

NH2 EH ( (23%@30%3@& olf% cu*ée) 3 “??ESZP 5(1311@@%%% %%%106%%%1%1 C%&%@&ﬁ( 5) CH
ey X) m n-~(xym( x)nQJ Hz ~T. ~p ~"'T~ - ' -

~) O wher eigrad@, a0R] a4, ORFERATR ﬁ%c?%?“ﬁéfe Fhe s;-rrevneéngngsqésx 4

defi ned above, T1 represents a carho
piperidin&ﬂcarbonyloxyeg%JQHgfgégﬂx

morpholinylcarbonyloxymethyl group and the like).

10 Examples of the carbamoyloxyalkyl group include the
C;-Cg alkyl groups substituted with a carbamoyloxy group
which is composed of a carbamoyl group and an o%ygen atom
(for example, carbamoyloxymethyl group, carbamoyloxyethyl
group and the like). Examples of the N-

15 alkylcarbamoyloxyalkyl group include the Ci;-C¢ alkyl groups
substituted with the N-alkylcarbamoyloxy group which is
composed of the N-alkylcarbamoyl group, which may have a
substituent on the C;-C¢ alkyl group, and an oxygen atom
(for example, N—methylcarbamoyloxymethyl group, N-

20 methylcarbamoyloxyethyl group and the like). Examples of
the N,N—dialkylcarbamoyloxyalkyl group include the C1-Ce
alkyl groups substituted with the N,N-dialkylcarbamoyloxy
group which is composed of the N,N-dialkylcarbamoyl group,
which may have a substituent on the alkyl group(s), and an

25 oxygen atom (for example, N,N—dimethylcarbamoyl—oxymethyl
group, N—ethyl—N—methylcarbémoyloxyethyl group and the

like). Examples of the alkylsulfonylamino group include
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and R51 and R61 represent protecting groups for amno 5 group. Conpound
(21) can be prepared by renoving the protecting group R61 of conpound (19)
obtai ned by protecting the am no groups of conpound (2c). No particul ar
|iWtation is inposed on the protecting groups 10 for am no acid
illustrated as R51 and R61 so far as they are groups generally used in
protection of the am no group. However, as typical exanples thereof, may be
menti oned the protecting groups for am no group described in Preparation
Process 7. lamidd Sgragss RidswaithtRed with reguiliedl $wl dendb gredecti ng
groups capable of leaving by different nethods or conditions from each

ot her. As tyjpeiaig exXeanpt e t hekeaf groay WhEorenkemped,a conbi nation that R51
is atert 138 but oxycar bonyl group, and R61 is a benzyl oxycar bonyl

group. Theseangrlofeat 1 fign wranpso nayolne, choasenod vl sukfomgtamihmgotoup he
nature and the |ike of the conpound of which am no groups are to be
protected. Upoh tleaviige suchxmmplstsectii iges agnoupy ] freeagemtisicargt asundi ti ons
may be enpl oyed according to the protecting group. Conpound §21) can al so
be prepaPed ot eanimg Iheuhy dswRgtigeeed Vihthnmhoarrbdelfaeylvative
(20) into an am no group. As an exanple of the preparation of 10
aninoalcoholg%@#PvQﬁY¥Q9(§Eﬁ,a¥%lk%%%ﬁpcb%9€r§¥%%Pg$rnethionine into

3-hydroxy-4-aninothio€ rane-1, 1-di oxi de éTetra edggn Lett,, Vol. 37, p.
7457, 1996) .PPRNEL HF bESRYL 381N cHTRYR i NP REN Ry SR OXYTY §FBLRC i AF WP nd3Y cohol

derivative (20) jnto an _amn roup,, .may .he .15 nti.oned a pracess in which
ani noal coholgl?]%rjrjvléﬂ ve E?"f@)p%r?%/ Oruﬁa)&ﬂe \/ﬁ]tq?\}’]rﬁi‘l]%{bysjtﬁr?wl 3&1 iU
p-toluenesulfon¥l chlori oronethane%ulfgnic anh¥%r%%% raéhe i ke,

o~ it .
the resul t ant™ptodct fa ﬁfﬁe%&%ggcﬁrﬁﬁpﬁ AT kyl ani ne

L8 % ar y ar yit

such o= SRTEY| 08 88, B, 20, ELDONBSD7Y L8 Beage: 2, 4- 0 et hoxyberizyl am e, 2

yl'am ne suc enzylam ne,  of a hydroxyl am ne such as

N-benzyl hydroxyh aiti Rer 9k, Na Q8h bRz | DYHEoxY! aflPRy1 808 B8DZYh: AEQERy O the
like is then renbved as heeded, thereby preparing diamne (21). 25

Am noal cohol ggdenpvahs vené 20) kean aHssndlee£weried into diam ne (21) by
reacting it wth phthalimde or succinimde in accordance with the reaction
w th 139 arylsulfonylaminoalkyl group include the C;-C¢ alkyl groups
substituted with the arylsulfonylamino group (for example,
15 phenylsulfonylaminomethyl group,
naphthylsulfonylaminoethyl group and the like). Examples
of the alkylsulfonylaminocarbonyl group include groups
composed.of the C;-C¢ alkylsulfonylamino group and a
carbonyl group (for example, methylsulfonylaminocarbonyl
20 group, isopropylsulfonylaminocarbonyl group and the like).
Examples of the arylsulfonylaminocarbonyl group include
groups composed of the arylsulfonylamino group and a
carbonyl group (for example, phenylsulfonylaminocarbonyl
group, naphthylsulfonylaminocarbonyl group and the like).
25 Examplesbof the alkylsulfonylaminocarbonylalkyl group
include the C;-C¢ alkyl groups substituted with the C;-Cq

alkylsulfonylaminocarbonyl group (for example,
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tri phenyl phosphi ne and et hyl azodi carboxyl ate (Mikai yama net hod) or the

i ke, and then treating the reaction product wth hydrazi ne or
N—EFththydrazine. When Ain the formula is S02, and n is 0, dianmne (21)
caW® be prepared by 5 adding ammonia, a primary aryl al kyl am ne such as
benzyl am ne, p-nethoxybenzyl am ne or 2, 4di net hoxybenzyl am ne, a secondary
aryl al kyl am ne such as di benzyl am ne, or a hydroxyl am ne such as
Nbenzyl hydr oxyl am ne or N, O-di benzyl hydroxyl am ne to an 10 a, a-unsatur at ed
cyclic sul f asenhfyosmdoby leedabicagbanyioelctghol rdepi,vati ve (20) with

met hanesul fonyl chl ori de, p-toluenesul fonyl chloride,

tri fl uor onetibapesplyflenild cayhpdindeagbonlyé meithe lagd otpeandr ddtei dg kehe
reaction product with a proper base or directly reacting 15 am noal cohol
derivative E2@npdiesh offr ithlee aylyplsod fleinye aaid osehplonydedikyar aeyrat e, and
renovi ng the benzyl group or the |like as needed. The resultant diam ne (21)
may react winklegebshyl iCo-Geial K38 ,9xpup e Worpdiieedq 22)th THee pr ot ect i ng
group R51 20 is successively renmoved, giving conpound (4c). Conpound (4c)
may react wieEllsalBeryliaaiacica rbonylgioviony ddeFos¥@mMPler according to the
present invention. The reagents and reaction conditions in the reaction of
cormpound ( 2 PeRivils ddiomaAii & 05GP oI et d Yilh @ TedRet MG N Ydonpound ( 4C)

Pr epar at | on SPrS5ES8 SNSRI MesSHo A UE &7 AR GrFTr | 5P8 sul f onyl
nal | de (10) RO HOHS BCt G5 EonpRir SCIE AR I e dm o S A

(26 Tor - pr Bt qish Mol I Rm sy TR A, LD VAR e beo.
() m (0 29§ TR Wb 5030 e RE“RE (30" o) P38} ORIy AT &) m -
(CHZ) " H2N NHZ 102 cMerglp, R31 kP, g Aou Pt addo 8t havesd hei sRnen&easy ngsy as 10

defined above. As preparation processes of diol derivative (23), are known,
for exanpl e qreRip erfsd o @imph,e3, FSABIIBMEORN ighidie,| detyloxymethyl

1- benzyl oxycar bonyl - 3, 4- ci sdi hydr oxypyrrolidi ne (Japanese Patent
Applicationgdgraub and the like). Examples of the aralkyloxy group
include the C;-Cg alkoxy groups substituted with the aryl

15 group (for example, benzyloxy group, naphthylmethoxy group
and the like). Examples of the carboxyalkyloxy group
include the alkoxy groups substituted with a carboxyl
group (for example, carboxymethoxy group, carboxyethoxy
group and the like).

20 Examples of the arylsulfonyl group include Cg—Ciyy
arylsulfonyl groups (for example, phenylsulfonyl group,
naphthylsulfonyl group and the like). Examples of the
alkoxycarbonylalkylsulfonyl group include groups composed
of the C;-Cg¢ alkoxycarbonylalkyl group and a sulfonyl group

25 (for example, methoxycarbonylethylsulfonyl group,
ethoxycarbonylethylsulfonyl group and the like). Examples

of the carboxyalkylsulfonyl group include groups composed
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15 Open No. 138264/ 1995), conversion of L-tartaric acid into (R,

R) -tetrahydrofurandiol or (R R)-Nbenzyl pyrrolidinediol (Tetrahedron:
Asymmetry, Vol. 8, p. 1861, 1997). Diol derivative (23) can be prepared by
u@ ng such an al ready known process or applying such a process and renoving
a 141 protecting group or converting a functional group as needed. D ol
derivative (23) nmay react w th nethanesul fonyl chloride at a tenperature
under cooling to room5 tenperature in the presence of a base in an inert
sol vent, ghyi pgeCOEPBURGa(R4). gThepi ardt asehkénnyhmygrpePrsUfPEbl y chosen for
use fromthose described in Preparation Process 7. However, particularly
preferred akamphlkyl chebbagmtypglsolienys gueHPasCAEPRYYERBYERPGIPHE and
chloroform and 10 etheric solvents such as tetrahydrofuran agd

1, 4- di oxangrofs the base)iks)pr eExamedteancbr gai 21 Ba¥¥CARN RSPV di ne,
2,6-1utidine, 4-dinethylam nopyridine, triethylamne, Nreth In&rpﬁoline,

di i sopr opykebhyl dmcieder gdicapshicOPersES. 2 I0tiRdEd X PXde " B@&}? 1% conpound
(24) may react with sodium azide at a tenperature under cooling to a

t enper ab ur g romgerndeat qagbionyd Freper OV EXE ™ i%i ng azi de derivati ve
(25). As the solvent, an am de solvent such as N, N-di net hyl f or mam de or

N-nethylpym&@hQﬁ$¢42h9ﬂ¥1m9¥QM%ﬁﬂﬁﬂqngls@FV%W? such as 20 nethanol or
benzeno d SRR AT IR BP ol e s arbon K dgenr darsaen as
S oui Labl &L St RGO Ty 45 S T B SOV Wit waier. As
process for oon%/fé#kg%\gfll%&eglélﬁétv&&@ SN0 opande,(-2g) alkbrye are

many proce process of conducting hydrogenation with a

palladan1catahys FofaNeY '&§Phnégﬁéﬂgﬁétﬁylé&ﬁﬁifbﬁﬁﬁ&ﬂ@&q@¢h a reaction

usi ng redﬁ%?lg gent su as |1thium al um num hydri de or sodiumqj?r

bor ohydri d :sgg{' i ZhNT dFodp tded priesenties of izl leghladr i de or
cobal t ch|§F?§§§ CP%??%§%$?%n %si%g §$iphenylphosphine. Sui tabl e reagents
and react i opy, congitbRPScPRYgbSup el ecl ede acicoraitnl goothe hdrakedsRdt he
conpound. The hydrogen pressure nmay be raised higher than atnospheric
pressure. As,td1eas@bvient, ah@d amogll¢obabistisulteentislich &y FeENangr oGP

et hanol, an etheric solvent such as tetrahydrofuran or 1, 4-dioxane, an

am de sol veptosueRaasldl, Ngilyoel byl f oreami déaskEoXke®R9FByr PEME Ui ﬂyg-one, an
ester solvent such as ethyl acetate, acetic_acid, drochloric acid, water,
or a nibéed dbospl gedt thhelébe)is %&ﬁmﬁ&ﬂ%aOﬁlﬁﬁﬁnﬁi&?ﬁ%ﬁc%%d%ﬁ%ﬁ%g to the

present invention can be derived from di am ne deriyatjve.(z r ed in
accor dance whthuthethBowedés8rPHEg EPBéééguFﬁdag&kﬁdghgecéﬁg%E%Hep ration
Process 7. gﬂggpdkggrdSQE%% gYemg%ﬁ%x§gcg%§ES§§oﬂp, ethoxyacetyl
group and the like). Examples of the halogenoacyl group
include groups composed of the halogenoalkyl group and a
20 carbonyl group (for example, chloromethylcarbonyl group,
trifluoromethylcarbonyl group and the like). Examples of
the carboxyacyl group include the acyl groups sucstituted
with a carboxyl group (for example, carboxyacetyl group,
2-carboxypropionyl group and the like).v Examples of the
25 aminoacyl group include the acyl groups (including Ci-Ce

alkanoyl and aroyl) substituted with an amino group (for

example, aminomethylcarbonyl group, 1-aminoethylcarbonyl
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20 di hydr oxytetrahydrofuran or traps-1-substituted 3, 4di hydroxypyrrolidine,
optically active substances are present. These optically active diol
derdvatives (23) can be converted into optically active diam ne derivatives

(2C), and further into optically active conpounds (1c) 25 according to the
present invention in accordance with Preparation Process 7. [Preparation
Process 10] 143 A typical preparation process of optically active

conmpounds (30), (31) and (32) included in conmpound (19) described in

Prepar ati on fFroagesmd td |1 e desexiabhedes! ndi dapt aklyyoxybeypogirbupn of an
asymmetric carbon atom5 shown in the follow ng preparation schene is

i ndi cat ed byinwyudd examyd ecomsysdb~of-NheHN dRsl oxyN Ryl @RdCGRRarbonyHO CO2R
HN. s, (2g) (27a) RRs, (28) ~NRs, ~O1'~C( HN.Rs, (27b) OOR- OR N~ N
(CH ~~( CH2)gr (UEH2) £ O (eCHR)pl e (TCHZ) b CCHR) Bhy-L M) - (AP - Rs, Rsi ~

~-Rst Rst ~;,,_Re, =3 (29) (30) (31 ) (32) wherein m n, R3, R51 and R61
have the sarecatadm sgee Eey def ey abpvaip sl Rhe rlebtedsenExaarpest €&t i ng
group for 10 carboxyl group. Optically active a, ~i-unsaturated ester

derivati Ve (&8 Py P epei ekt 1 aciorHanes Wdh FHRIRT RIECIHRS G bed in
literature (J. Og.. Chem, Vol. 61, p. 581, 1996; J. Org. Chem, Vol. 57,
p. 6279, 1998 @qyyonrabiyh PR yFingt Ftich EPHRDCESYE TRy active

8, ~3- unsat urf%r%?yfo%fnﬁei%?isvualtjj_‘gr?yl( Zggoun;?y gg%&l&&r#et%yfs@lnfor%;l a 144
group and the like). Examples of the hydroxyalkylsulfonyl
group include groups composed of the C;-Cg¢ hydroxyalkyl

10 group and a sulfonyl group (for example,
hydroxymethylsulfonyl group, l-hydroxyethylsulfonyl group
and the like). Examples of the alkoxyalkylsulfonyl group
include the groups composed of C;-Cg alkoxyalkyl group and
a sulfonyl group (for example, methoxymethylsulfonyl group,

15 ethoxyethylsulfonyl group and the like). Examples of the
3- to 6-membered heterocyclic sulfonyl group which may be
substituted include groups composed of the 3- to 6-
membered heterocyclic group which may be substituted and a
sulfonyl group (for example, aziridinylsulfonyl group,

20 azetidinylsulfonyl group, pyrrolidinylsulfonyl group,
piperidylsulfonyl group, piperazinylsulfonyl group,
morpholinylsulfonyl group, tetrahydropyranylsulfonyl group
and the like). Examples of the N-alkylaminocacyl group
include the aminocacyl groups substituted with the C;-Csg

25 alkyl group on the nitrogen atom (for example, N-
methylaminocacetyl group, N-ethylaminoacetyl group and the

like). Examples of the N,N-dialkylaminoacyl group include
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tenperature under cooling to a tenperature under heating in a proper

sol vent, giving diastereoners (27a) and (27b). The am ne may be suitably
chosen for use fromthose described in Preparation Process 8. The sol vent

i %5 desirably an organic solvent unreactive to a substrate, product or
reagent, particularly, an alcoholic solvent such as nethanol or ethanol, or
an etheric solvent such as tetrahydrofuran, 1,2-dinethoxyethane or

1, 4-di oxane. Diastereoners (27a) and (27b) can al so be prepared by 10
reaction of1@ wriiRsaldinateduest enkeritveteidy e/ i(t26)thE tivoab10Fgahbiét al | i ¢
base such as lithium N-benzyl (trimethylsilyl)am de by agPIying t he process
descri bed igrdigserat wree (Ltrogen Giems (Molt B3mRte 7263~ 1998). The

di astereonmers nay be separated to use, for exanple, 15 djastereqper (27a)
in the nextdimesudtylemirCepaund Qo). i athed 2 W Y AP RSty A
tenperature under cooling to a tenperature under heating.in a proper

sol vent, gigriowp combahel X28)). . EXZapPassort f&eadly "&&é’g]ﬁyﬁcl ude
hydrochloric acid, sulfuric acid, Lewis 20 acids ;@ch.as boron tyifluoride,
t1ifl uoBoaced flvamey b et Prowd ey Poni 2 %ei d. SHS theledr vEht - 'Ts used
wat er or an al coholic solvent_such as nethanol or eth h. &, sol vent
may be a mixkklyboyvewp (S t hnGREEF . The TRY ?%%‘é??o%@bsﬁg{%%#gﬁﬁ]g group

R61 nmay be left in sonme 25 cases. |n such e u onpound is
required totlﬂ%a@tNmﬁi%%lléYb?%%}é?m%ﬂ)t%36 ﬁl%gv%%g%erﬁﬁfg?vgmgno group as

needed. 145 Conpound (2 _Dbe t 1 an I xaghpdel ERPRFat ure
under cooliﬁ@b?Blgg?%ﬂpgéagﬁ?gaﬁndb?lhggt?gaﬁkkgg éfggegxsoneLtﬁpgiving
optically active conpoun eqashd, uged-neythe1sdirbahbylabgsen for
use fron1thélgegéygggﬁgﬁﬁPgggéegggvg?gggfhﬁégLemjs Zcid suchyas bor on
riflugrd dey, grop- foLuenesyl benig1ashdahelna eyl aoud yamd eflee r éilkeAs the
sol vent™used rn"the reaction, is used an etheric solvent such as
1’4’diOxaneEQEm%§%%3B¥dEHEUN@Nrdel&@l@é@ﬁambqlaakyeBusfsn@h ggobenzene or
t ol uene. Coimpou 0 (30) can also be prepared from azi de derivative (29).
As exanpleswggchhﬁagr%g@%abi@%b@&i@@bh&abhyt&ethﬂ&y&zQd@U@dﬁDva@ﬁ@@d@zg),
are known conversion of L-asparagic acid into ,

(R R) - (3S, 4S)odpaiceampbsasi d&- Thex o, et-cakydydiogrameadn I rPUPCHEHCD Vol . 71,
p. 1047, 1993) and the like. 15 Optically active azjde derivatigﬁ %29) can
be prepar ed by Usivey s weibsdr talendady KGwE1pFocessy bra B §F hd@'Such a
process and renoving a protecting group or converting a functional group as
needed. 1Fhe sadliftenyiln graude @1 vatd™Rd 9-29) Nray be reduced into an ani no

group, and the resultant 20 product react. with a pyaope¢ g
reagent for @ma@@%@alﬁixﬂi%%@ﬁ%y%@?ouﬁm I\?e%ce}ﬁgsmggﬁwac)ti on

condi tions used in the reduction of azide (29) IRy t S| yas those
descri bed i ﬁ\]Tf‘PfétprJdE?e"sk%a“Eﬂy]cf?ﬁ{}B&T "é%)zr}@e %terl vaétjrlﬁé/e 25) " n)to conpound

(2c). 25 The_hydroxyl grau rti 0 )idEyude eoavesged into
an anino gr dwtfbg’%ﬁ‘njoe%/h%ﬁ @F%a@@( ivﬁ@hﬂgn%as , E}llﬁirvclgu?n%3 l(:orrp%und (31).” The
conversion of the h (4 ¥6cne AT DEkYsh [ 28} obit 192 ¥ hreg atheo
group can begﬁ%??%r%@dg?#%%%%nce V\(/ieth, or exanple, Preparation Process
8. Conpaund ( 3: | so.he REeRakedmbY el r #athpgsallcohgl adetiytapireep| 28)
wth anagxi déllzijc)r?gggggﬁt aarﬁ)dgt Iﬁen 5 red%cti vely ami nating the resultant

al dehyde derj g%i:ggyl%%&,ﬁypa@é@g}gr@bcb@peamadptlee bfkeéhe oxi di zi ng agent
used in the above reaction 1nclude pyridiniumchl orochromate (PCC),

pyri di ni um di chr onate &PDEHcantoshibyul ¢roomi te pygrdipereprpfexedd Bxanpl e
of the amne include prinmary 10 al kyl am nes such as ammoni a, net hg/l am ne
and et hyl am ne=ndNRs; Mty ey | Nt &Yk aramin aeaiP lsh benk Y e dreans an

prmet hoxybenzyl am ne and 2, 4-di met hoxybenzyl am ne. As the reduci E}gggr ocess,

there are a pnoaesaiobacbndyit gngubydnbgenstfed Rt RNE PaI FaGi @ fal yst,
Raney ni ckel 15 catalyst or platinumcatal yst, a reactiqgn,usi ng.a reduci ng
agent surh asesadiibeobeddlydoirdepssoaPaneiPIREECOXTESEOY dFCdE"Sr sodi um

cyanobor ohydri de, and suitabl e reagents and reaglt ilon .condi tr' %@ﬁigﬁ’i be
sel ected accdmeithy leginis crabetbiellt BECEBmdGHAY 1PRd "EASE LRSS

group and the like. The N,N-dialkylamino-carbothioyl group
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20 the above process may be suitably chosen for use fromthose described in
Preparation Process 7. Conmpound (31) can al so be prepared by using conpound
(30) and an amine in accordance with the process described in literature
(Mt rahedron Lett., Vol. 41, p. 1141, 2000; Heterocycles, 25 Vol. 53, p.
173, 2000) or by applying such a process. Exanples of the am ne used

i nclude primary al kyl am nes such as anmmoni a, nethylam ne and et hyl am ne,
and primary 147 aryl al kyl am ne such as benzyl am ne and

p- met hoxy befisyh &t i ean GespoLmeh €18d y reyr dep t st ebt wie®h BY reRicPhgttgent  at
a tenperature under cooling to a tenperature under ;eating 5.in a, s | vent,
gi Vi Ng Conpoyee {323 c r Exadph By bf gthieps ecaied ngxaigeht s | hiphiget 1nciude

bor ane~t et rahydr of uran conpl exes, borane~nethyl sulfide conpl exes and

l'i thi um al upd st hytanteo) tevevehiogli EBFR reagent s and reaction
conditions may be selected according to the nature o~ the 10 conmpound. The
solvent is desethplgnanobcgahpthsolye=9FOup ﬁﬁaeactive to a substrate,
product or reagent, particularly an,etEeric sol vent such as

t et r ahyds cf tathyloethydanisranarPObRiedl Q8P ve' sTbst ances (Ic) of the

conpo~rds 15 according to the present inventiogn_can eri-yeebyogrt he
conmpounds (a@kpxyaiyygﬁéheggﬁrgP@ﬁiﬁeGrBthWgaBPo%egggggdggﬁgiged above. In

t he above-descri bed preparation hene,, .one cf Icald ¥ racidav®osst ances
has been de§@ﬁiE@QVEVdWGFr&Peﬁoaé%&ﬁﬁ@ékygoﬁ%G%gfgggﬁgr optié%lly active

substancEs different jn confor [ f ot et JIBMe 1351 e gyrlepar ed
in accordan@éQMH41%ﬂQﬂq%%mﬂﬁaﬁxgnﬁﬁéﬁgfﬁﬁéﬁﬁii by respectively using

starting materials QJffergghg n conformati on fromeach other. 25
[ Prepar at i off 18t &85 ff] mpound (1) in which T1 is a group -CO CONR)-,

in which R has t S ]nj%q{g defdmed abower can dearkd8d  prepar ed
tlfgiance W t %ehganjﬁ( I i

in acco ow ng schene: 4-N (R~ ) -CO}%S ZH L
HN( R~) - @8- N =) K Br 4 -to- XA tdps QzarG 2 C_
@ 00N (R SR YR8 1) wherein QL 2 B 1 ~ RL, Rz and R

have the samg,Jmagk ngsc Asidlefd tiegll aboveroand auhy bpresentera BFORIp one
-CI}(I}F«F?)ééoup and the like. The alkenylene group is an alkenylene
group having 2 to 5 carbon atoms and a double bond, and
15 examples thereof include vinylene group, propenylene group
and the like. Examples of the alkylenedioxy group include
those having 1 to 5 carbon atoms, such as methylenedioxy
group, ethylenedioxy group and propylenedioxy group. The
carbonyldioxy group 1s a group represented by -0-C (=0) -0-.
20 Incidentally, no particular limitation is imposed on the
substituting position in the above description.

Among these substituents represented by R® and RY,
the hydrogen atom, hydroxyl group, alkyl group, alkenyl
group, alkynyl group, halogen atom, halogenoalkyl group,

25 amino group, hydroxyimino group, alkoxyimino group,
aminoalkyl group, N-alkylaminoalkyl group, N, N-

dialkylaminoalkyl group, acyl group, acylalkyl group,
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5 in which R has the sane neani ng as defined above. An acid halide,

activated ester or the |like, which is derived from carboxylic acid (33),

may react with diamne (2), giving conpound (4). The resultant conpound (4)

naé‘react wi th carboxylic acid (5) under the sane 10 conditions, giving

conpound (1) according to the present invention. In the above reaction

steps, reagents and conditions, which are generally used in peptide

synthesis, may be applied. The acid halide can be prepared by treating

car boxylic aa.‘d;j)dla(rﬁﬁ»)o W tdumnetaicdid sy ilske suledt Bisutldd t e onddnioidarkye or

oxal yl chloride. The activated ester includes various kinds of esters. Such

an ester camybeupy epRkegly byrofipy eXaoplelkyéagrioop, ofhvalnexerdlkysuchraw,

pni trophenol, N hydroxybenzotriazol, or N hydroxysccinimde with carboxylic

aci d (33) ustawpexybngensd ngcagertyslichl asr Q@ N, N kek vyt lobiexy | ¢eewodi i mi de

or 1-ethyl-3-(3 dinethylam nopropyl)carbodiimde hydrochloride. The 149 S

activat ed esikkoxypraebsuy belpybparedd byalkaxy ¢dRootY bR bR y¥IFeURci d ( 33)

wi th pentafl uorophenyl trifluoroacetate or the like,_reaction_ of carboxylic

aci d (33 wiahkaxpenvleenybeml yoakhyti pyevpl i @R ROPROEPhORP WA 5N~

hexaf | uor ophosphite, reaction of carboxylic acid (33) wth diethyg

cyanophosphotbX el ¢EHpamey L ng¥ fiel) Whieadhe B dY e car BoR§T+EUSRF d°13%Cwi t h

tri phenyl phosphi ne and 2, 2' dipyrid di sul fide (Mikaiya met hod) or the

li ke. The th& 3%%t%¥ﬂ%ﬂ'an%ﬂgiﬁ#Hggﬁﬁﬁﬁ??8%£ %%?th%¥%§§ %?ylgag%t?vated

ester of carbo ic acjd (33) may, react wth, di am = to 150C in
L EpaRhrobashel R KR ETRERTPLE) CeRTe TErbPLeRtnatd

the presence® i ol vent, " grving conpound (4).
Thusobt ai ned_conpoupd i i agL Lj;de, acid
hal i de or ac??%ggédﬁégég%ng?géggﬁﬁé p%%p{g §%§59(5§ %%ggﬁyghg sane
condi ti A TRVY d acgar di oyL | i,on. The
Feagent 4 and T Eut s BB o OB e Y i ¢

carboxylic agig.65) nakexbREcaaBEmAG1t BO88p| NNtA Ky eart hORoAY cEirBAMBY1( 2)
W th carboxy?%gu éig (33).9%he bgsZs gnd 56 solvegts used i% t he above

LespeCtiXe s epspman-beksuitabbymehosenylr grotipose-desoli-ed in Preparation
oEEs alkoxycarbamoylalkyl group, carbazoyl group which may be
substituted by 1 to 3 alkyl groups, alkylsulfonyl group,

15 alkylsulfonylalkyl group, 3- to 6-membered heterocyclic
carbonyl group which may be substituted, 3- to 6-membered
heterocyclic éarbonyloxyalkyl group which may be
substituted, carbamoylalkyl group, carbamoyloxyalkyl group,
N-alkylcarbamoyloxyalkyl group, N,N-

20 dialkylcarbamoyloxyalkyl group, N-alkylcarbamoylalkyl

| group which may have a substituent on the alkyl group(s),
N,N-dialkylcarbamoylalkyl group which may have a
substituent on the alkyl group(s), alkylsulfonylamino
group, alkylsulfonylaminoalkyl group, oxo group, acyloxy

25 group, acyloxyalkyl group, arylsulfonyl group,
alkoxycarbonylalkylsulfonyl group, carboxyalkylsulfonyl

group, alkoxycarbonylacyl group, carboxyacyl group,
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When conpound (1) in which @B is the followng group: R3 QG 4 R1 2 150
wherein R3, RO and (b have the sane neani ngs as defined above, and nuneral s
16§Qd 2 indicate positions, and the relation between position 1 and

tion 2 is atrans-formor cis-form is prepared, it is only necessary
to use 5 diamne (2a) or (2b) described in Preparation Process 5. Wen
conpound (1) in which a heteroatom such as a nitrogen atom oxygen atom or
sulfured atomis contained in @ is prepared, it is only necessary to

change car b@mbk?aawio&?y):atr@)o@l@ub@&bbpq aendgeddhchn Lheub) weaetion of
conmpound (2c) with carboxylic acid (3) as described in Preparation Process

7. Nanmely, eeapayndmihbaicyiwWgirehps Beteoegheml §reapt ahyedoxyaQylin the
foll owi ng reaction schene, i.e., conpound (1c) can be prepared.
04- N(R ) - COgculd, R3 1AoR4 ap'y-1( gxCadE B3 kAxIA) kiy 161 fony(5yrClpy N,8H ( 2) m
(cH2)n ~ ( 2m( 2)n ( ~ ) M( 2N OHZ-NHZ 2 ~ T 412~ T 4 000d
(2c) (4c) (die)l ki3 carbeeioyl@rylQgro@e, RIN-RGalRylcakpbamogdd n have the
same neani ngs as defined above, and T1 represents a group -CO
5 alkylsulfonyl group, alkylsulfonylacyl group,
aminocarbothioyl group, N-alkylaminocarbothioyl group,
N,N-dialkylaminocarbothioyl group, alkoxyalkyl-
(thiocarbonyl) group and the like are preferred. The
alkylene group, alkenylene group, alkylenedioxy group
10 carbonyldioxy group and the like which are formed by R® and
R? together with each other are also preferred.

It is preferred that R?® be a hydrogen atom, and R? be
one of the substituents mentioned above as preferable
groups. In this case, examples of a group more preferred

15 as R* include the hydrogen atom, hydroxyl group, alkyl
group, halogen atom, hydroxyimino group, N-alkylaminoalkyl
group, N,N-dialkylaminocalkyl group, acyl group, acylamino
group which may be substituted, acylaminoalkyl group,
alkoxy group, alkoxyalkyl group, hydroxyalkyl group,

20 carboxyl group, alkoxycarbonyl group, alkoxycarbonylalkyl
group, alkoxycarbonylamino group, carbamoyl group, N-
alkylcarbamoyl group which may have a substituent on the
alkyl group, N,N-dialkylcarbamoyl group which may have a
substituent on the alkyl group(s), N-alkenylcarbamoyl

25 group, N-alkenylcarbamoylalkyl group, N-alkenyl-N-
alkylcarbamoyl group, N-alkenyl-N-alkylcarbamoylalkyl

group, N-alkoxycarbamoyl group, N-alkyl-N-alkoxycarbamoyl
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CONR)-, in which R has the sanme neani ng as defined above. [Preparation
Process 12] 20 Conpound (1) in which Tl is a group -COCONR)-, in which
R ghas the sane neani ng as defined above, can al so be prepared in

ac dance with the follow ng schene: 151 s 4-N(R ) -COCOzH i- 2- 1
3- 21- 2- 13 2-1- 4QQCON(R) QHNR ~33~ QQCON(R) -QN(R)
Q(9) (1) wherein Q, @, B, 4, Rl ~ RZ and R have the sane neani ngs as
defined above, and T1 represents a group -COCONR )-, in which R has the
same neani ngrasipdeNi-rddydbovel ko xlyeatrivenogdeatlikgl ofrcap, near®a 26iyilh
carboxylic acid (33), the sane reagents and conditions as those descri bed
in PreparatQ@@UPrM@QQQ hayapebeubsded.t vAidney( 9) tuse&d aisrvdi yroapsal so be
prepared in accordance with the foll owi ng scheme shown as a 10 preparation
schene of amildylEad)f oiny laddiovipen adik vilise ISonarhe 1dedc cidoeg ,i 13-Prtep&-at i on

T

Process 2. RB b RA RB G RA RB G RA RBO5S RARB B RL --~ ~ ---~-i 52 ~
5t 5z- N~ MRMOENedsbems rrReyANLN @ami@owleHogﬁ wha B4R YCR%) (36) C37)

(38) R 5R,%%5)OOZHORa R~ 0 R3 Re -- , zJ~~-- ~J~ QQNN3
R QN N HEREREE uﬁe(dsgﬁ ~CA6) c&lfm%@fﬂehﬁtﬁgocs@llel @ and QS have the

sanme nmeani ngs _as i ne ove, and _R52 represents a protecting group, for
15 ani no grgﬁ1 B9 ﬁﬁ gké’g4f3r°Hpt WOig O\I}‘éypr}%@pémtdﬁuét@l‘?ene can be

PrePared, DY L SaENA . XCLELENS WM e el 0 R, 0 1 It e
N-alkylcarbamoylalkyl group which may have a substituent
on the alkyl group(s), N,N~dialkylcarbamoylalkyl group

10 which may have a substituent on the alkyl group(s),
alkylsulfonylamino group, alkylsulfonylaminoalkyl group,
acyloxy group, arylsulfonyl group,
alkoxycarbonylalkylsulfonyl group, carboxyalkylsulfonyl
group, alkoxycarbonylacyl group, carboxyacyl group,

15 alkoxyalkyloxycarbonyl group, halogenocacyl group, N,N-
dialkylaminoacyl group, acyloxyacyl group, hydroxyacyl
group, alkoxyacyl group, alkoxyalkylsulfonyl group, N,N-
dialkylcarbamoylacyl group, N,N-
dialkylcarbamoylalkylsulfonyl group, alkylsulfonylacyl

20 group, aminocarbothioyl group, N-alkylaminocarbothioyl
group, N,N-dialkylaminocarbothioyl group,
alkoxyalkyl (thiocarbonyl) group and the like.

Of these, as examples of R?, are particularly
preferred the hydrogen atom, hydroxyl group, alkyl group,

25 N,N-dialkylaminoalkyl group, acylamino group which may be
substituted, acylaminoalkyl group, alkoxy group,

alkoxyalkyl group, hydroxyalkyl group, alkoxycarbonyl
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chloride to epoxidate it. Ordinary conditions for epoxidation of an al kene
may be applied to the conditions of this reaction. Conpound (34) can al so
bgl‘grepared in accordance with the process described in J. Og. Chem, 5

Vol . 61, pp. 8687-8691 (1996) or a process corresponding thereto. Conpound
(34) may react with sodium azide in accordance with a nmethod known per se
inthe art, giving azide (35). Azide (35) may be catalytically reduced, and
10 the am no group of the resultant conpound rmay be protected, giving

compound (3@roups exXamdyes iforiyianimet eutoupg greolganfoyrl amave,gMoup in this
reaction, may be nentioned those described in Preparation Process 2.
Conpound ( 3&)1 kyyardatapierdredih mtho Gz indey (138)e ian sbsitriiluen & & o t he
15 process described Preparation Process 5, and the protecting group for
the am no gredugylt hereegf, My -ukid 8l cagibamay lc s di3Y) magh ¢ (39)
may react with carboxylic acid (5), giving conmpound (40135;1 The caonpound (40)
may then be satstiiyticrd! lon ridvuceldky lgidaawp Compdlrid YR rPandKlepar at i on

Process 13] Conpound (1) in which Tl is a group -CO N(R )-, in which R
has the Bamemumuni ﬁb‘@&@é&flmml% %W%L%'béq'ﬁ%%ﬂ?gd'%i/ changi ng the
Geacri bod | 1 PROSEERATERY Prafiade, 2115 T Eaal TH thC RSO (O v th
O 5 gy o TR G 1 M Bt
Copresents dUGH P HOOE0 KR L T Ay b K ek L he?SAe feaning as
e oootgt B STuA R GELPT OB A i TBYE Spalppcht hapiencr b
group: %% Cﬁng%bérga heterocyclic carbonyl group which may be

substituted, N,N-dialkylcarbamoyloxyalkyl group, N-

alkylcarbamoylalkyl group thch may have a substituent on

the alkyl group(s), N,N-dialkylcarbamoylalkyl group which

may have a substituent on the alkyl group (s),

15 alkylsulfonylamino group, alkylsulfonylaminoalkyl group,
acyloxy group, acyl group, alkoxyalkyloxycarbonyl group,
halogenoacyl group, N,N-dialkylaminoacyl group,
hydroxyacyl group, alkoxyacyl group, aminocarbothioyl
group, N-alkylaminocarbothioyl group, N,N-

20 dialkylaminocarbothioyl group, alkoxyalkyl-(thiocarbonyl)
group and the like.

As specific preferable examples of R® and R*, may be
mentioned a hydrogen atom, hydroxyl group, methyl group,
ethyl group, isopropyl group, N, N-dimethylaminomethyl

25 group, N,N-dimethylaminoethyl group, N,N-
diethylaminomethyl group, acetylamino group,

methoxyacetylamino group, acetylaminomethyl group,
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wherein R3, RO and @& have the sane neanings as defined 10 above, and
nunerals 1 and 2 indicate positions, and a heteroatom such as a nitrogen

m oxygen atomor sulfured atomis contained in @ is prepared, it is

y necessary to change carboxylic acid (3) to carboxylic acid (33) in the
reaction of conpound (21) wth carboxylic acid 15 (3) as described in
Preparation Process 8. Nanely, conpound (1) in which a heteroatomis

contained in @ in the follow ng reaction schene, i.e., conpound (1c) can
be preparedcek éamlneatﬁélcgrouﬂcthtEGRQCHrBUPA~ethaangA@u©33) I ACH ~
(CHX) m (CHx) n 2)m(CH2)n ~ --t CRS N RS~ ~-T 4 ( HQm(CH)n4|ﬂN

-T 4 (4~) RetdoxOmet@MHIR3up, Rhetbhx@Hthyt Ghoxpm pydrexymethyl "C4 QL O2
(1 © wherein QL, @2, @, R3, RO, R , A mand n have the sanme neani ngs as

defined abgreupgan®-hldrepnesentls arormupl ~ICPOPN R ymethnlebhgh BroHRs t he
same neani ng as defined 5 above, and R51 represents a protecting group for

anm no gr oupe thexgpardoingri Browugs s etdoxQoapbond L Brou®,which T1 is a group
-COAL-N(R'")-, in which R'" represents a hydrogen atom hydroxyl group,
al kyl 19 gretposycalrbooxy lgmimy, CARIDAL StEEHaSETOoN SAIUER G kol
allylcarbamoyl group, N-allylcarbamoylmethyl group, N-
allyl-N-methylcarbamoyl group, N-allyl-N-
methylcarbamoylmethyl group, N-methoxy-N-methylcarbamoyl
group, N,N-dimethylcarbazoyl group, N,N,N’- '

10 trimethylcarbazoyl group, methanesulfonyl group,
methanesulfonylmethyl group, ethanesulfonylmethyl group,
N-methylcarbamoyl group, N-ethylcarbamoyl group, N-
propylcarbamoyl group, N-isopropylcarbamoyl group, N-tert-
butylcarbamoyl group, N-cyclopropylcarbamoyl group, N-

15 cyclopropylmethylcarbamoyl group, N- (l-ethoxycarbonyl-
cyclopropyl) carbamoyl group, N- (2-hydroxyethyl) carbamoyl
group, N-(2-fluoroethyl)carbamoyl group, N-(2-
methoxyethyl)carbamoyl group, N- (carboxymethyl)-carbamoyl
group, N-(2-aminoethyl)carbamoyl group, N-(2-

20 amidinoethyl)carbamoyl group, N,N-dimethylcarbamoyl group,
N,N-diethylcarbamoyl group, N-ethyl-N-methylcarbamoyl
group, N-isopropyl-N-methylcarbamoyl group, N-methyl-N-
propylcarbamoyl group, N-(2-hydroxyethyl)-N-
methylcarbamoyl group, N- (2-fluoroethyl)-N-methylcarbamoyl

25 group, N,N-bis(2-hydroxyethyl)carbamoyl group, N,N-bis(2-
fluoroethyl)carbamoyl group, N-(2-methoxyethyl)-N-

methylcarbamoyl group, N-carboxymethyl-N-methylcarbamoyl
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having 1 to 5 carbon atons, which may be substituted, can be prepared by

reaction of conmpound (9) described in Preparation Process 2 with @@-N (R")

-Al -CQZH (42) at -55C to 50C using a condensing agent in an inert solvent.
15 exanpl es of the condensing agent, nay be nentioned N, N

di cycl ohexyl carbodi i m de and 1-ethyl-3-(3-di methyl am nopropyl ) carbodii m de

hydr ochl ori de. As exanples of the inert solvent, may be nentioned al kyl

hal i de type sol vents such as nethyl ene chloride, chloroformand carbon 155

tetrachl or 'g%u et N%L«biszz,gIzv%tiaoéwms:atx@amwdrngouqoanazetidino-

1, 2-dinmeth xyephane and di oxane, aromatic solvents such as benzene and
toluene, apd d¥hde %Q'o\ﬁ%r)t 3 -5& M oas aieN 1diineidayidoonmamirdep , Q8N (R' )
-A -COzH (42) Q- QZ-CON (R) -B-HNR2 Q -QR-CON (R) -Q@B-NR-T' -4 (9)
(1) 5 wher @iy rQkya@et 1B indQhrBhy IR ramg ,Rpyraned itdhie ceami angenigrgsitas
defined above, and T1 represents a group -CO-Al-N(R")-, in which R

repr esent s 3a HHRGRY ratcdmd itydraotydnydr aumural 3£ graoap yorr el ikbsapgr oup,
and Al represents an al kyl ene 10 group having 1 to 5 carbon atoms, which
may be subsfarbstred Canpouriy 4-42meddscyidyett d i dine qardsayyal iBIPYRocess
descri bed above can be prepared by, for exanple, reacting an arylam ne such
as 4- chl or qanid i necartam Bs tarour, P ireroal iedriiRomel Y0 to 120C in
the presence of a base 15 such as potassium carbonate jn sol vent. such as
acet oni t ri ImeoxwhaN, iNpatiarsrdiy ¥ &mod%%@#%%%%@ THP L er with
an al kali such as |ithium hydroxide, ‘?Ot assi um hydr oxi de, or sodi um

hydr oxi de. CoMFOURPTIZZYL BRPHY REA LG : Bh 9P e Yorm of a salt such
o5, 2,20, PLESSL SalL, 35 L8, LT PR B ot el GRUOURALD 1
3 SRR Ll Do RSP Y BT SR BLE RO FEQEEP) o tbdlloy -

methyl group, N- (2-methoxyethyl) carbamoylmethyl group,

N,N-dimethylcarbamoylmethyl group, N, N-dimethylcarbamoyl-

ethyl group, N- (2—-fluoroethyl)-N-methylcarbamoylmethyl

group, N- (2-methoxyethyl) -N-methylcarbamoylmethyl group,

15 N,N-dimethylcarbamoyloxymethyl group, 2- (N-ethyl-N-
methylcarbamoyloxy)ethyl group, methylsulfonylamino group,
ethylsulfonylamino group, methylsulfonylaminomethyl group,
methylsulfonylaminoethyl group, acetyl group, propionyl
group, isobutyryl group, 2-methoxyethoxycarbonyl group,

20 trifluorocacetyl group, N,N-dimethylaminoacetyl group, N-
ethyl-N-methylaminoacetyl group, hydroxyacetyl group, 1,1-
dimethyl-2-hydroxyethylcarbonyl group, methoxyacetyl group,

1, 1-dimethyl-2-methoxyethylcarbonyl group,
aminocarbothioyl group, (dimethylamino)carbothioyl group,

25 2-methoxyethenethioyl group and the lilke.

As described above, it is preferred that R® be a

hydrogen atom, and R? be one of these specified
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N=C=0) or isothiocyanate(@-N=C=S) at -20C to 50C in an inert solvent. A
typi cal exanples of the finer solvent is described in Preparation Process
14. _\When i socyanate or isothiocyanate is not comrercialized, isocyanate or
5 i@®ot hi ocyanate can be synthesi zed using ordinary nethods. Q4-N=C=0 ~ ~ n
Q- N=C=S Q--@-CO-N (R ~) -@-HNR2 Q--Q@-CO'N (R ~) -@-NRz-T—- Q4 (9) (1)
wherein QL, Q, @, @, Rl and RZ have the sane neani ngs as defined above,
and Tl represents a group -C(=0)-NH or -C(=S)-NH. 10 [P.reparation
Process 16] {Goygrouitkrtly, iprafirctbll, iam al gr-alip -QOddENHRoClarg tweipr epar ed
by reaction of conpound (9) described in Preparation Process 2 with

Q- NH NH- COZPH. drd 3a yathaweona tsanperiatuare: tan 156C d rkwn drmik (Slol vent in the
presence of 15 a base if necessary. As typical exanples of the inert

sol vent, maypadue ineritd rine b recfet e Xyr,i 1an Bhal - ek et yea Toameid ot OWhd

besi des those described in Preparation Process 14. As exanpl es of the base,
may be ment itovedreyr iRl med R'6arat ndbnéimébpfi Bpnehegepgpecific

di met hyl am nopyri di ne, triethylam ne, N nethyl norpholine,

di i sopr opyl etubd i wentam b dialzabi cycl o[ 5. 4. O] under-7-ene ( DBU ) . 157

Q4- NH NH C02Ph (43) Q- QZ-CON (R) -@B-HNR2 Q -QZ-CON (R) -@B-NR~-T' -4
(9) (1) wher€imh QIEURYT >®B, Q. Rl and RZ have the same neanings as defined
above, and T1 represents a g%pup - CO- NH NH-. C?QPOﬁnd %@%} described in the
preparation proces$® HeAR i bed STEGFE LI HEF P Ared P °6r exanpl e,
reacting an aryl hydrazi ne such as, 4-chl orophenyl hydr azj . £ h di phenyl

car bonat e algh%&ﬁ%%%ﬁ%% a?ﬁ?%PtdWiE%cg?% E) 2%?v%gtg2€%%n§%¥%%etonitriIe,

N, N- di et hyl f or pami de, net hyl ene chloride, chloroform tetrahydrofuran, 1,2
10 di met hoxy%]f‘?é% re(gl oxane, benzene or toluene. [Preparation Process 17]
Corrpounqo( 1)<611? 5§€ Jd is a group -CO Az-CO, in which AZ represents a
singl e bond or afkyl'ene group having

The group T! represents a carbonyl group, sulfonyl
group, dgroup —C(=O)-C(=O)—N(R')—, group -C(=8)-C(=0)-N(R )-,
group -C(=0)-C(=S)-N(R')-, group -C(=8)-C(=S)-N(R)-, in
which R’ means a hydrogen atom, hydroxyl group, alkyl

15 group or alkoxy group, group -C(=0)-A'-N(R")-, in which Al
means an alkylene group having 1 to 5 carbon atoms, which
may be substituted, and R” means a hydrogen atom, hydroxyl
group, alkyl group or alkoxy group, group -C (=0) -NH-,
group -C(=S)-NH-, group ;C(=O)—NH—NH—, group -C(=0)-A*-

20 C(=0)-, in which A% means a single bond or alkylene group
having 1 to 5 carbon atoms, group -C(=0) -A’-C(=0) -NH-, in

which A® means an alkylene group having 1 to 5 carbon atoms,

Py -,

group —C(=O)—C(=NORa)—N(Rb)—, group -C (=8) -C (=NOR®) -N (R
in which R?® means a hydrogen atom, alkyl group or alkanoyl
25 group, and R® means a hydrogen atom, hydroxyl group, alkyl
group or alkoxy group, group -C(=0)-N=N-, group -C(=8)-
‘)

N=N-, group ~-C(=NOR®)-C(=0)-N(R")-, in which R® means a
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1 to 5 carbon atons can be prepared by reaction of 15 conpound (9)
described in Preparation Process 2 with Q4-CO AZ-CO2H (44) at -50C to 50C
usgﬁg a condensing agent in an inert solvent. As exanples of the condensing
agemt, may be nentioned N, N -di cycl ohexyl carbodii m de and

1- et hyl - 3- (3di net hyl am nopr opyl ) car bodi i m de hydrochl oride. As 20 exanpl es
of the solvent, nmay be nentioned those described in Preparation Process 16.
158 .~'"N, Qa-CO A2_CO2H (44) Q—-@-CON (R~ -@B-HNR2 Q-@-CON (R ~)

- B-NRz-T' - @yd gl )atihier ed e, grdip, Q& 11KamoR], and/ IRbhauve el sane

meani ngs as defined above, and ~1 represents a group -CO AZ-CO-, in which
AZ representgrausi gl Hondaors al kyldengegr atpmhabniyagoiyl gaoSpearBdylat ons.
When A2 is a single bond, conpound (44) described in the preparation
process desanidigs @boikkean deoup epare by (0N 6ani’ - Chydr oV yBing a
conpound (for exanple, 4-COCOzEt) prepared by the Friedel-Crafts reaction
of an 10 ar dmatvlcidly kRoeach®i, sictepsndanbl phefizeaehopthar ar BAATI @

het er ocycl i ¢ conpound such as thi ophene with a chl oroxoacetate (for

exanpl e, 5C1Cx@ARR) alzimg abkal ke dusuchl B9y HPum hydr oxi de, pot assi um
hydroxi de or sodium hydroxide. 15 Wen A2 is a methylene group, conpound
(44) can be Prephiieridgaryeny Bk @, MR ity ASIE Sa Kk EYGRSOER & MVat i ve
(for exanple, -CO CHZ- CO2Et). obtai ned by reaction of an aryl carbonyl

chl ori de sudhWHECHEh| FFIHRNZBYEY £HIBPHRIC ord BEPEY 30251 ¢ bony! chl ori de

20 such as thi ophenecarponyl chloride with potassi um mal oni ¢ nonoester
monocar boxyl @t TR YWY préseHee of magnesi um chloride and triethyl am ne

ith | kal i | i t,hi hydr oxi ' ' i
hydroxi de, The ketBbatet UOTTOTT G ey e LRCi 19 The? ECh baTh 150
9) .1 boxyl i i t ] b j ft
Conver sidn i e Al cabOhTL PA B TRV ARE BT Br ek B SR AT 08 Byl ene

group havi n%;ﬂéliéaéik_\?l&ﬁéb&%@é%ﬁﬁ@npowds(éé}bs@na@gm@,r epaged by, 5
for exanple, hydrolyzing a ketoester derivative (for exanple,

Q- CO AZ- CO2EL Imebt 8 edrbyrt hecFnbedebt iy aéhs, reasyione pfpaspprenaf i c
hydr ocarbon such as benzene or an aromatic heterocyclic conpound such as
t hi ophene wi ¢ic Bop abkyl enefli TABboxyl bpenonbest egrovpecahdrtide uskag an
The alkyl group in R’, R”, R}, R®, R%, RY, R°, Rf and RY
15 means a linear, branched or cyclic alkyl group having 1 to
6 carbon atoms, and examples thereof include methyl, ethyl
groups and the like. The alkoxy group means a linear,
branched or cyclic alkoxy group having 1 to 6 carbon atoms,
and examples thereof include methoxy, ethoxy groups and
20 the like.
In R?, RS, R® and Rf, the alkanoyl group means a group
composed of a linear, branched or cyclic alkyl group
having 1 to 6é carbon atoms and a carbonyl group, and
examples thereof include acetyl, propionyl groups and the
25 like.
In R%, the aryl group means aryl group having 6 to 14

carbon atoms, and examples thereof include phenyl,
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10 al kali such as l|ithium hydroxi de, potassium hydroxide or sodium
hydr oxi de. [Preparation Process 18] Conpound (1) in which T1 is a group

- A3-CO-NH, in which A3 represents an al kyl ene group having 1 to 5
carvon 15 atons can be prepared by reaction of conpound (9) described in
Preparation Process 2 with Q- NH CO A3- CO2H (45) at -50 to 50C using a
condensing agent in an inert solvent. As exanples of the condensing agent,
may be nentioned N, N -di cycl ohexyl carbodiim de and 1-ethyl-3-(3 20

di met hyl am ) il igide Hy drioghl orhde arEXap! 6200b hBanisnert

sol vent include alkyl halide type solvents such as nethyl ene chloride,

chl or of orm ldardaan tetamalidrd ey dtierd 16csolgadilrs Heith@sl tes rahydr of ur an,
1, 2-di met hoxyet hane and di oxane, aromatic solvents such as 25 benzene and

t ol uene, andearmidde ssineentubsticiutas] MiNd et yd Aadr rreute.hakbithg 6 to

Q4- NH CO- A3- CO2H (45) Q-QZ-CON (R ~) -Q3-HNR'Z Q~-Q@-CON (R ~) -@®B-NR
2-T~- Q4 (98) 14 )cadieneiatdgls, @nd @xan@ e Rtrenced¥z imleidehdeangl neani ngs as
defined above, and Tl represents a group -CO A3-CO, in which A3 represents
an al kyl ene rdremgihalvigrpub s arsl ddrebani e .at ons.  Conpound (45) can be
prepared by hydrol yzing a conpound ( for exanple, Q4-NH CO A3-COZEt )
obt ai ned by react ifon ot af migfanrre suchrlkenglchkorpanokipre of (g0) -

het er oaryl ani ne such ,as am nopyri di ne corresponding to @ 10 NH2 with

pot assi um alkyi®rmdtik arboLyrie r‘rErfﬁéét’@r(=%rT§d§r boxy#aeeParC{30) ro 50C

usi ng a condensi n%h?ﬁgﬁnt in an inert salvent with an alkali such as lithium
[ ydr

hydr oxi de, potaysi GxPHE oF (§5dirGrhiRyarNoxi de. 21 er parEt Toh~Pt deess
19] 15 CD”DQHEQNQﬁ})lp %@{ﬁhaTgaiﬁoﬁygrggguﬁ, éggthE%%;O)18(=O)—

10 N(R')-, group -C(=S)-C(=0)-N(R')-, group -C(=0)-C(=S)-
N(R")- and group -C(=8)-C(=S)-N(R')~- being particularly
preferred.
<On group R! and group R%>

R' and R? are, independently of each other, a

15 hydrogen atom, hydroxyl group, alkyl group or alkoxy group,
preferably a hydrogen atom or alkyl group, more preferably
a hydrogen atom.

In R' and R?, the alkyl group means a linear,
branched or cyclic alkyl group having 1 to 6 carbon atoms,

20 and examples thereof include methyl, ethyl groups and the
like. The alkoxy group means a linear, branched or cyclic
alkoxy group having 1l to 6 carbon atoms, and examples
thereof include methoxy, ethoxy groups and the like. R?
and R? are preferably, independently of each other, a

25 hydrogen atom or alkyl group, more preferably both
hydrogen atoms.

When T! is a carbonyl or sulfonyl group, and Q° in
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whi ch R has the sanme neani ng as defined above can be prepared in
accordance with the follow ng schene: Q4-N(R )-CO CHZ-S- SO3Na (4fi)

Q g¥Z-CON(R~) -QB-HNR2-. Q-@Cp-N(R~) -&-N(Rz) -T ~Q (s) (1)
wh&ein QL, @@, B, A~ Rl, RZ and R have the sane neani ngs 20 as defi ned
above, and T1 represents a group -CS-CONR )-, in which R has the sane
meani ng as defi ned above. 161 More specifically, sodiumthiosulfate (46)
and conpound (9) may be dissolved or dispersed in a solvent and heat ed,

gi ving conpeyRdged)pagtordi g Ak endr@say nawvieny i bnoo Thecasaat i on
tenperature is g preferably 80 to 200C, particularly preferably about 150C
As the sol vgabmdsed kA bmkényeéﬁéigmoupayabEngeattonedcamben,aabmathé such
as net hanol and ethanol, basic solvents such as pyridi ne and

N- net hyl nor peobire€erabkyl ahgkbde t(ippe 46) verlgs, subh,adimet kyd enékehl ori de
and 10 chloroform etheric solvents such as tetrahydrofuran, 1,2

di met hoxyet hane (andodi akanepoanddasicdebsed| ¥@8ngsosneh @gth the provise

N, N- di et hyl f or mam de. These sol vents may be suitably m xed for use. As
exanpl ess of thiaxed sal vbrt grompy (¢ Apdicehed &hatxadcssbeangtemsnethanol
and methyl ene 15 chloride. In this reaction, the solvent is not necessarily
refluxed. Foheexamgl subwhietuties Biyx8d JHWemeyt sHHdEdoItshd et hyl ene
chloride is used, a reaction solution (or a reaction mxture) is heated at
an -ext er nal niéFpaeat 8téMef 150C to distill off the solvent, and the residue

is then 20 heated at the sane tenperature. e a{ation Proc 555%91
Conpound (1) in wHP€R T1 8 & ﬁ?gg ngix?%xﬁ%i%?§&, 9ﬁ°ﬂﬁlcﬁn§! hds’ the same
R R e L L
Q- @_%N( g?:)o}ngg_o@( R% _a%c]‘ilen(eg)gr(o%p having 2 to 8 carbon atoms,
the substituent on the group Q® is preferably an N-
alkylcarbamoyl or N,N-dialkylcarbamoyl group.
When T! is a group -C(=0)-C(=0)-N(R')-, group -C(=S)-
C(=0)-N(R') -, group -C(=0)-C(=S)-N(R')- or group -C(=S)-
15 C(=S)-N(R')-, and Q° in the group Q® is an alkylene group
having 1 to 8 carbon atoms or an alkenylene group having 2
to 8 carbon atoms, Q° is preferably a group (i), (j) or (k)
of the above-described 12 groups.
When T! is a group —C(=0)-C (=0)-N(R')~, group —C(=S)-
20 C(=0)-N(R')-, group -C(=0)-C(=S)-N(R')- or group -C(=S)-
C(=8)-N(R')-, and Q° in the group Q® is an alkylene group
having 1 to 8 carbon atoms or an alkenylene group having 2
to 8 carbon atoms, the substituent on the group Q° is
preferably an N-alkylcarbamoyl or N,N-dialkylcarbamoyl
25 group.
A feature of the compounds of the present invention

represented by the general formula (1), the salts thereof,
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Na2S203 HN (R ) -Q~ -- Q-Q@-CON (R ~)-@B3-N (RzZ) - COCH2- SSO3Na --(48)
Q-@R-CON (R ~)-@&B-N (R)-T~-Q4 (1) wherein Q, @, B, @, R, RZ and R
hg!f t he sane neani ngs as defined above, and Tl represents a group

- CS-N(R )-, in which R has the sanme neani ng as defined above. 5 Mre
specifically, conmpound (9) may react with chl oroacetyl chloride in the
presence of a base, giving conpound (47). Conpound (47) may be heated
together with sodiumthiosulfate in a solvent, giving sodiumthiosulfate
derivative {(8)soiRherddhusnebiaf nedr thesothanidds dshefenk wreides i e § 48)
may be heated with an amine, i.e., HN(R)-Q, giving gonpound (1) according
to the presesibimyvendi onf @se comalip i Bnends dheemtroard X he Thke for preparing
conpound (47) from conpound (9), may be applied those 15 compnly used in
reaction ofcabamintomi 16 aoaghknl dkviked | ke deke tHPb@pEPe £orPpoThd (48)
from conpound (47), it is only necessary to heat conpound (47) together
with sodiumIhiasadl fate: under reflux for about 1 hour in a solvent such as
et hanol . \Wen conpound (47) is a salt 163 i 5 i% mﬁéh hydrochl ori c acid
or the I5 ke{Ilhe® razag ivgreifyl bésSpér FEEREEYiln SHe IfPdsede of a base such
as sodi um hydrogencar bonate. The preparation di tions_of conpound (48)
are not |inthédcesbenpsedredbri pid QeﬁﬁI{hﬁﬂé?iwﬁyﬁQﬁnﬁﬁ%ﬁ%Te and the

ki nds of the solvent and base may be suitably changed. The conditions for
the reaction of conmpound (48) with HN(R )-@ are the sane as those
described in Preméirat'ﬁon Pjocess 19. [Preparation Process 21] Conpound (1)
in which Tis ath yl group 15 20 (-CS-) can be prepared in
accordance with the | owi ng schene: HZN-@ N (Rz) _T~-Qa (50) Q -Q@-CHO
(49) @-Q@ C=NQ gN ~Rx) T~ a (51) S8

wherein O° means a group - (CHz)n—CHz=A-CHz- (CHz)n-, in which
m and n are independently of each other 0 or an integer of

10 1-3, and A means an oxygen atom, nitrogen atom, sulfur
atom, -SO-, -S0,-, -NH-, -O-NH-, -NH-NH-, -S-NH-, -SO-NH-
or -80,-NH-; and
(IT) a case where T' is a group -C (=0)-C(=0)-N(R")-, group
~C(=8)-C(=0)-N(R')-, group -C(=0)-C(=8)-N(R')~ or group

15 —C(=S)—C(=S)—N(R')—, in which R’ means a hydrogen atom,
hydroxyl group, alkyl group or alkoxy group, group -C(=0)-
A'-N(R")-, in which A! means an alkylene group having 1 to
5 carbon atoms, which may be substituted, and R” means a
hydrogen atom, hydroxyl group, alkyl group or alkoxy group,

20 group -C(=0)-NH-, group -C(=8)-NH-, group -C(=0)-NH-NH-,
group -C(=0)-A?-C(=0)-, in which A? means a single bond or
alkylene group having 1 to 5 carbon atoms, group -C(=0)-
A3-C(=0)-NH-, in which A3 means an alkylene group having 1

to 5 carbon atoms, group -C(=0)-C(=NOR®)-N(R®)~, group -
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---~ Q-Q@-CS-NHQ3-N(R2) -T-—-Q4 (t) wherein QL, Qz, B, @ and RZ have
t he sanme neani ngs as defined above, and Tl represents a group -S02-, -CO,
- H, -CSNH, -CONHNH, -COCONR), in which R has the same neaning
as ¥efined above, -COCS-N(R), in which R has the sane neaning as defi ned
above, -CS-CONR)-, in which R has the sane neani ng as defined above,
-CS-CS N(R)-, in which R has the sane neani ng as defi ned above, 164
-COAL-N(R")-, in which AL and R' have the sane neani ngs as defined above,
- CO AZ- CO-, d mghhicclntkahan (Rhe- sare weadh Mef asadef ianéd calomesy atom,
-CO-A3-CO-NH, in which A3 has the sane neani ngs as defined above, or

-CO A3- CO-, dineyhicaho 3 dvass 15 drigy 1s amoupsard g RYs m@ehisned hadoog enMertem,
specifically, conpound (49) may be subjected to dehydration reaction with
am ne (50) inyddwexydr esenge ofllarl apiale atralaistossucr amp p-arsturemés@d loni ¢
acid, giving compound (51). Conpound (51) nmay be heated together with 10
sul fur powder=N-) aysolperd (=sliciN=26-,a g <Sol=R") of (me0 hAHE) net kY| ene
chl oride, giving compound (1) according to the present invention. As

condi ti ohs fwiriqr &farieag scempydind 9EeH 2 tiome maddiviBo GF@ UL 9 2 L Caiti 19 %0) |
may be applied those commonly used in preparatjon of a Schiff 15 base.
Speci fi cal | yribeagiaup mm@r&JéthﬂW:bea%rPd]lu&eé@Si R PNEL59ELe AEE 0f an
acid catalyst in benzene or toluene under conditions that water '_sNrem)ved
fromthe redttdAKSYFEARDYELEGE SSQURIRE JSFMYY 2T §%?‘P<Pt‘r%{o‘. B

Mol ecul i 150 b ' j ter, from th tion 20
System The N toorFaht “FATel mdrakes tostitbed i A8 EpaPheron Process 1 to

21 of the conpounds. (1 ding tg th j | on, .| i naf t
be Gescr | bod PR TohpGtnde QRseFibh0 iR Bpar At o pr obsts 9% ind 5
11 and t ed he foll oy : g - @G- N
R2 ) 000 T uhererie et PR G DRt AR L Reshe ¢
def i ned , ,

ef i ne 162&*?%&)%@&1?%1 Ty GEpEesghbEpd EBkPONYEo@ 0UP. a slbkanytogppup Of

group -CO ! n he sane Teani ng as defined above, are
i npor tant as, i ntyef Jegdiales1 fOF o Bb EPRRAE NG GRIMAHIN TS 11w iate i to the

present invention. 5 Anong the above-described internediates, are preferred
conmpounds in which Tl is a group -C(=0)-C(=0)N(R ), in which R neans a
hydr ogen at om hydgoxyl5 group, al kyl group or al koxy group, and conpounds
in which T1 in thB\ab&e frotnula is a carbonyl group, and @B is the 10

fol |l ow ng group:

wherein Q° means an alkylene group having 1 to 8 carbon
15 atoms, an alkenylene group having 2 to 8 carbon atoms or a
group - (CHz)u—CHz-A-CHp—-(CHz2)n—, in which m and n are
independently of each other 0 or an integer of 1-3, and A
means an oxygen atom, nitrogen atom, sulfur atom, -S0-,
-S80,-, -NH-, -O-NH-, -NH-NH-, -S-NH-, -SO-NH- or -SO;-NH-.
20 In the cases (I) and (II), the following (i) and
(ii) are mentioned as preferred examples, respectively.
(i) An example where the group R' and the group R?
are, independently of each other, a hydrogen atom or alkyl

group, the group 0' is a saturated or unsaturated, bicyclic
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R3 B R4 in which R3 and R4 have the sanme neani ngs as defined above, and &b
nmeans a group - ( CHZ ) mCHZ-A-CHZ- ( CHZ ) n-, in which mand n are

i ndgpendently of each other 0 or an integer of 15 1-3, and A neans an
oxyden atom nitrogen atom sulfur atom -SO, -SQZ-, -NH, -0-NH,
-NH-NH, -S-NH, -SO NHor -S02-NH. 2) The conpounds described in
Preparation Process 2, 4 and 12 and represented by the foll ow ng general
formula (9): 2 0 QI-QZ-C (=0 ) -N( RL ) -@B-NHRZ ( 9 ) wherein Rl, R2, Q1,

@ and @B hate the sanR MAENIS EHGeHIed @RgY Sh e rdPyd ant  as
i nternedi ates for preparing conpounds (1) according to the present

invention. Aupg ithe sahovwe- desded ddter neiah8St el ,e biabyclipref erred
conmpounds in which @B is the following group: R3 @& R 4 in which R3 and R9

have t he sane insariiings \@ed éfd b apove; aruhQShteansnsy @eoup - ( CHZ )
mCHZ-A-CHZ- ( CHZ ) n-, in which m5 and n are independently of each other
0 or an int egérstoftulbed], arice Aymean’ansorygeéngatoivondi t thgenyratpmQ’ sim f ur
atom -3SO, -S02-, -NH, -0-NH, -NHNH, -S N+, -SO NHor -S02- NH- . 3) The
fol | owi ng cdrpopriaiy 4C) ideecuirbay iriCHe bpditht-PofH10 (Pocess 17, whichnd 13
are inportant as internediates for preparing conpounds (1) according to the
present invend éh.2am3 iRAepqraet i ©of GIoh- apihe~-0r a l4@ndwfertdish 4, R3,
RO, A, mand n have the sane neani ngs as defined above, and Tl represents a
carbonyl grddlf SRS ARANUE GO st ARPYeo W3 NIRYE @ 'h ikhiseR SRt eRas
t he sane neani ng as defi ned above,
froﬁJ9 groups (a) to (h) and (1) of the above-described 12
groups, the group T° is a carbonyl group or thiocarbonyl
10 group, and the group T!' is a carbonyl group or sulfonyl
group; and
(1ii) An example where in the generaly formula (1), the
groups R! and R? are, independently of each other, a
hydrogen atom or alkyl group, the group Q' is a saturated
15 or unsaturated, bicyclic or tricyclic fused hydrocarbon
group which may be substituted, or a saturated or
unsaturated, bicyclic or tricyclic fused heterocyclic
group which may be substituted, the group Q* is a single
bond, the group Q® in the group 0® is an alkylene group
20 having 3 to 6 carbon atoms or a group - (CHp)p—CH,—A-CH,-
(CHz)p=, in which m and n are independently of each other O
or 1, and A has the same meaning as defined above, the
group Q' is selected from 3 groups (i), (j) and (k) of the
above-described 12 groups, the group T is a carbonyl group
25 or thiocarbonyl group, and the group T is a group -C(=0)-
C(=0)-N(R')-, group -C(=S)-C(=0)-N(R')-, group -C(=0)-

C(=S)-N(R')- or group -C(=S)-C(=S)-N(R')-.
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Among the above-described internmediates, are preferred conpounds in which

Tl in the above fornula is a group -COCO-N(R ), in which R has the sane

FE ngng as goAgeflned above, and conpounds in which Tl is a carbonyl 167
up, an IS an oxygen atom nitrogen atom sulfur ato -SO, - -

“NH, -0-NH, -NHNH, -S NH, -SONH or -S02-NH 4) The fol | owi ng 0z

conmpounds (22) described in Preparation 5 Process 8 and 13 are inportant as

internediates for preparing conpounds (1) according to the present

i nvention. R3 R4 shele¥itdmems~ofCHpE icaR51semerFldérd ey WierepR 4, R3

R9, A, mand n have the sane neani ngs as defined above, T1 represents a’

carbony|  graeummesiiforydrishd grteup mary §reo g eSEDLCONNERE) COPOMTiteh R  has

;2? ZﬁrﬁongﬁnggxzingSZLﬂgf qbove, andéggéx{gfresents a protecting group
. _ _ rechiere -regsers Ye reed e 2 larfe e r ed
aﬁrgguggsh;gjrﬂgﬁga;éeln the above formula is a 15 group -CI>CI>§(R'), in
. reafihggeastereolisomers, optical isomers an
5 mixtures thereof are all included in the present invention.
No particular limitation is imposed on salts of the
compounds of the present invention represented by the
general formula (1) so far as they are pharmaceutically
acceptable salts. However, specific examples thereof
10 include mineral acid salts such as hydrochlorides,
hydrobromides, hydriodides, phosphates, nitrates and
sulfates; benzoates; organic sulfonates such as
methanesulfonates, 2-hydroxyethanesulfonates and p-
toluenesulfonates; and organic carboxylates such as
15 acetates, propanoates, oxalates, malonates, succinates,
glutarates, adipates, tartrates, maleates, malates and
mandelates. In the case where the compounds represented by
the general formula (1) have an acidic group, they may be
salts of alkali metal ions or alkaline earth metal ions.
20 No particular limitation is imposed on the solvates
thereof so far as they are pharmaceutically acceptable
solvates. As specific examples thereof, however, may be
mentioned hydrates and solvates with ethanol. When a
nitrogen atom is present in the general formula (1), such
25 a compound may be converted to an N-oxide thereof.

As the compounds according to the present invention,

are preferred the compounds described in the following
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defined above, and compounds in which Tl is a carbonyl group, and Ais an
oxygen atom nitrogen atom sulfur atom -SO, -S02-, -NH, -0-NH,

-NE@NH, -S-NH-, -SONH O -S02-NH . 20 5) The followi ng optically active
corfpounds (7a) described in Preparation Process 6 are inportant as

i nternedi ates for preparing conpounds (1) according to the present

i nventi on.

168 R35HQR4 R~ ZEN-R50 R (7a) wherein b, Rl, Rz, R3 and

R9 have the same neani ngs as defined above, and R5 represents a protecting
group for apkARPUEQUANdS sATRRJthBecaliove- deddr bbedhintel iediates, are
preferred conmpounds in which QS in the above fornula is a group (CH2)

m CHZ- A- CHZcofnp2hdB- anidn sehiteh tine@edfn are i ndependently of each other 0
or an integer of 1-3, and A neans an oxygen atom nitrogen atom sulfur
atom -SO-, 13SZ-ChldPoNi-( (187 ARE 4S5 N N ime Bakenin@CaEpory 1l SO7- NH 6)
The follow ng conpounds (21) described in Preparation Process 8 are

i mport ant ag [i(Ateerkgilaties , o7 -rreepahiydg ot bipaeddd 5¢ 2 caevsidilng2to t he
present invention. A (CH2) m~ (CH2)n RS p NH2 (21 ) 15 wherein R3, R4, A
m and n havelt be rbamy Lteaiinedsyas odekivided lalsdvephihy rRSINeedresent s a
protecting group for

10

15

20

25

carboxamide;

2) 7-Chloro-N-((1S,2R,48)-4-[ (dimethylamino)carbonyl]-2-
{[(5-methyl-4,5,6,7-tetrahydrothiazolo[5,4~-c]pyridin-2-
yl)carbonyl]amino}cyclohexyl)-4-fluorocinnoline-3-
carboxamide;

3) 7-Chloro-N-( (1S, 2R, 48)-4-[ (dimethylamino)carbonyl]-2-
{[(5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)—4a,8a—dihydro—4H—l,2,4—
benzoxadiazine-3-carboxamide;

4) N-((1S,2R,4S8)-4-[ (Dimethylamino)carbonyl]-2-{[ (5~
methy1—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)-6-fluoro-4-oxo-1,4-
dihydroquinoline-2-carboxamide;

5) 7-Chloro-N-((1S,2R,4S)-4-[(dimethylamino)carbonyl]-2-
{[(5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)-5-oxo-4,5-dihydro-1H-1,3, 4~
benzotriazepine-2-carboxamide;

6) 6-Chloro-N-((1S,2R,4S)-4-[(dimethylamino)carbonyl]-2-
{[(5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)-4-o0xo-3,4-dihydro-2 (1H) -
cinnolinecarboxamide;

7) 6~-Chloro-N-((1S,2R,48)-4-[(dimethylamino)carbonyl]-2-
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am no group. Anong the above-described internmedi ates, are 169 5 10 15
preferred conmpounds in which Ain the above fornmula is an oxygen atom

ni tgogen atom sulfur atom -SO, -S02-, -NH, -0-NH, -NHNH, -S NH,
-S&FNH or -S02-NH. 7) The follow ng conpounds described in Preparation
Process 10 are inportant as internediates for preparing conpounds (1)
according to the present invention. Mre specifically, the foll ow ng
optically active trans-form conpounds (30), (31) and (32): O, O (CH2)m

(CH2) ~ Rsi - N thtp(31) R~ N
(G0) ~ b R R B T e o Toan o Bave the Sans

nmeani ngs as ﬂ?éaBBQn9@PMﬁ1namdyEﬁéhéﬁglF51 pER| esest rahodesyingoltneps for
am no group, enantioners (30a), (3l1a) and (32a) of the above conpounds
prepared i ngacsrpbkamnigenner: o ,,0 (CHZ)m (CH2)r, _ Rs~ H(30a) R~ ~-ON
8) N~-{(1R,2S,58)-2-{[3-(3-chlorophenyl)-2-propinoyl]-
5 amino}-5-[(dimethylamino)carbonyl]cyclohexyl}~5-methyl-
4,5,6,7-tetrahydrothiazolo{5,4-c]lpyridin-2-carboxamide;
9) N—{(1R,28,58)-2-[(4—¢hlorobenzoyl)amino]—5—
[ (dimethylamino) carbonyl]cyclohexyl}-5-methyl-4,5,6, 7~
tetrahydrothiazolo[5,4-c]pyridin-2-carboxamide;
10 10) N-{(1R,2S,58)-2-{[(5-chloroindol-2-yl)carbonyl]lamino}-
5-[ (dimethylamino)carbonyl]cyclohexyl}-6-methyl-5,6,7,8~-
tetrahydro-4H-thiazolo[4,5-d]azepin-2-carboxamide;
11) 5-Chloro-N-[(1S,2R,4S)-4-[(dimethylamino)carbonyl]-2-
({[5-(3-pyrrolidinyloxy)thiazol-2-yl]carbonyl}amino) -
15 cyclohexyl]lindole-2-carboxamide;
12) Nl-(4—Chlorophenyl)—N2—((18,2R)—2-{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[5,4-c]lpyridin-2-yl)carbonyl]amino}-
cyclohexyl)ethanediamide;
13) Nl—(5—Chloropyridin—2—yl)—Nz—((15,2R)—2—{[(5-methyl—
20 4,5,6,7-tetrahydrothiazolo[5,4-c]lpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide;
14) Nl—(5—Chloropyridin—2—yl)—Nz—((1S,2R)—2—{[(5—methyl—
5,6~-dihydro-4H-pyrrolo[3,4~d]thiazol-2-yl)carbonyl]amino}-
cyclohexyl)ethanediamide;
25 15) N%-(4-Chlorophenyl)-N*-((18,2R)-2-{[(5-methyl-5, 6-
dihydro-4H-pyrrolo[3,4-d]lthiazol-2-yl)carbonyl]amino}-

cyclohexyl)ethanediamide;
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(CH2)m (CH2)n Rsi ~ Rsi HH (31 a) R N (CH2)m ~(CH2) ~ Rs Rs

_ _ ~ ~ ~ s (32a
wherein R3, mand n have the same neanings as defined above, and R51 gnd :
?gibrepresent protecting groups for am no group, cis-formconpounds (30b),

) and (32b): 170 510 15 0,.0(CHz) ~ -I~(CH2)n Rsi ~ Rs~ HH
Snd RG1 Tepresent pratecting groups for amno grous, R N (CHZ)m (OH2)n e
~-Rs~H (31 b) R N(CH2)m ~(CH2)~ Rso ~ -Rs~ H s (32b) and enanti omers
(30c), (31gk)ang (B tvesRptidi®i-2-QUCHE) ( IRCHER) 2RI AN S~IRE R YH
5,6—dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]amino}—
cyclopentyl)ethanediamide;
17) N!-(4-Chlorophenyl)=-N°-((1R,2R)-2-{[(5-methyl-5,6-
5 _dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl}amino}—
cyclopentyl) ethanediamide;
18) Nl—(4—Chlorophenyl)—N2—((1R,2R)—2—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbonyl]amino}—
cycloheptyl)ethanediamide;

10 19) N!-(5-Chloropyridin-2-yl)-N%-((1R,2R)-2-{[(5-methyl-
4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin-2—yl)carbonyl]—
amino}cycloheptyl)ethanediamide;

20) Nl—(5—Chloropyridin—2—yl)—Nz—((lR,2R)—2—{[(5—methyl—
5,6—dihydro—4H—pyrrolo[3,4-d]thiazol—2—yl)carbonyl}—

15 amino}cycloheptyl)ethanediamide;

21) N!-(4-Chlorophenyl)-N®-( (1R, 2R)-2~{[(5-methyl-5,6-
dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]—
amino}cycloheptyl)ethanediamide;

22) N'-(5-Chloro-6-methylpyridin-2-yl)-N?-((1S,2R,48)-4~-

20 [(dimethylamino)carbonyl]-2—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbonyl]—
amino}cyclohexyl)ethanediamide;

23) N'-(5-Chloro-3-methylpyridin-2-yl)-N?-((1S,2R,48) -4~
[(dimethylamino)carbonyl]—Z—{[(5—methyl—4,5,6,7—

25 tetrahydrothiazolo[5,4—c]pyridin—2—yl)carbonyl]—

amino}cyclohexyl)ethanediamide;

24) N'-(5-Chloro-4-methylpyridin-2-yl)-N?-((1S,2R,48)-4~
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(30c) R~ , O-~I~N (CH2) ~(CH2)n Rsi N'~-Rs~ H (31 c) R~ N (CH2) ~ (CH2)~
RSWN '~ Rs~ NH (32c) wherein R3, mand n have the sane neani ngs as defi ned
aboge, and R51 and R61 represent protecting groups for am no group, are
ing*rtant as internediates for preparing conmpounds (1) according to the
present invention. The diam ne derivatives according to the present

i nvention exhibit strong inhibitory effects on activated bl ood coagul ati on
factor X and are thus useful for nedicines for mammal i ncl udi ng human,

ant i coagul ant(gl4 negeRtl e ) prewentilng 2anid/(G-rereytli-dg St 16, drrbosi s or
enbolism agents for preventing and/or treating thronbtic di seases, and
agents for peevehlyidigtand/zern ot(5e dt-ic) g yrecslo-al- vilnfcardonyd,) —cer ebr al
enbol i sm nyocardial infarction, angina pectoris, pulnonary infarction, 17
pul nonary enrindhiosmy Budregerl') e tdisgeasdenidesp venous t hronbosis, di ssem nated
intravascul ar coagul ati on syndrone, thronbus foymation after valve or joint
repl acement 25)hr Bhb(4-Clolk orad + drh wdilo ¥ welee YiS] OF o (1t 2R il ast y,
system c inflanmmatory reaction syndrome (SIRS), multiple qrgan disease
syndr one5 ( MIDS)Lmetttimydreis) o \srarsadreit Jchd gl Sesttqtdeorforedlr 6 rcul ation, or
‘bl ood clotting upon bl ood gathering. Wien a conpound accarding to the
present inv@mﬁnﬂhMQ¥QNh%ﬁﬁﬁﬁQﬁ§qﬁTﬁiHXﬁ%ﬂéqi%jﬁihﬁﬁFQRﬁgi]The dose is

within a range of 1 ng to 1 g, preferably 10 to 300 ng, per day for an
adult. The @@@@q}&y@mwy%@ﬁ@@%@@&ﬁ% to the object (treatment or

prevention) of th@(—)?ﬁi%ﬂ- 3%{3%%%@9%339%%{%'%1?%2'5! ffs ofg ajx@njimal to be

treated, t hé%i ndf g’ condi tT0dn of @ di sease
attacked. However, .it.is. gener jthi I f t-p_ 200 ny,
preferably Oﬁl\@ljtnbéﬁ%l%frg%)e?a%(g%\f%e?g {?Sa @ay.l5 %'(r)lsv\%?'l e, the

adm ni strati.o C N | e divy dedhdib 012 to 4 tines per
day. Th bdostee%p%aﬁy%&;yo%gaﬁf%&%gdcﬁ?}% a %ve 1rjﬁz/in’ge if Irlr?(,ac]essary. Medi ci nal

conposi tions rgﬂ{@{é;éf&lé@lp@m%@i@%@égi ng to the present invention can
be prepared aby selecting a suitable preparation formaccording to an

adm ni stratipn mthed-tR1a8¢60ndancacvbnbtayp gpanglien’ 26 (hef ARA48prdt he
preparation formused. As exanples of the preparation forns of the

medi ci nal copp@shé t 9PBaBORPT EstBEny he-2onpobindetlogdr 4l g6t 6-t he present
invention as a main 172
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbonyl]—

15 amino}cyclohexyl)ethanediamide;

28) N-[4-Chloro-2- (methoxymethyl)phenyl]-N?-((18S,2R,45)-
4—[(dimethylamino)carbonyl]—2—{[(5—methyl—4,5,6,7-
tetrahydrothiazolo[5,4-c]lpyridin-2-yl)carbonyl]-
amino}cyclohexyl)ethanediamide;

20 29) N—{(1R,ZS,SS)—2—({[1—(4—Chloroanilino)cyclopropyl]—
carbonyl}amino)—5—[(dimethylamino)carbonyl]cyclohexyl}—S-
methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
carboxamide;

30) Ni- (5—Chloropyridin-2—yl)—NZ—((lR,2R,4R)—4—

25 (hydroxymethyl)—Z—{[(5—methyl—4,5,6,7—tetrahydrothiazolo—

[5,4—c]pyridin—2—yl)carbonyl]amino}cyclopentyl)—

ethanediamide;
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conponent, may be nentioned tablets, tablets, powder, granules, capsules,
sol utions, syrups, elixirs, oil or agqueous suspensions for oral
pmixﬂeuions. In the case of an injection, a stabilizer, a 5 preservative

an® a dissolution aid may be used in a preparation. A solution which may
contain these auxiliaries in some cases may al so be provided as a solid
formfor preparing upon use by containing the solution into a container and
then drying the solution by 10 Iyophilization or the like. A dose or doses

of the injegty 0@,1U?g_@h§grggyggagﬁi.zegli ARD- (MR 48r-4-As exanpl e of
preparation %orns or external application, nmay be nentions sol utions,

suspensions¢h§g@g§§ﬁgﬁhy1ﬁ{Qlﬁﬂﬂ§hméﬁhyl€4ﬁmﬁ@h7+tﬂﬁ;&ﬁydﬁnﬁhaﬁiQﬁﬂT'15

pl asters. A solid preparati on may contain pharmaceutically acceptable
addi tives ips agldd fp@RidDnthey Toopoivouly Rianrmd hey ¢operet pkesent i nvention
For exanple, fillers, extenders, binders, disintegrators, dissolution
accel erat orsghaweddingi@O; agents, etc. may be suitably sel ected and m xed,
giving a preparation. As exanple of preparation forns of a liquid

pr epar atsi on32 new'be (BRnHiSorédAseltyili-énd,[ (Susgéhsilods Safd 'enul si ons. They
may contain a suspending agent, emnulsifier 25 and/or_the Like i?_sone
cases. The tenpabpdsobhiahelpfssént] PHTEALNOA~ WA | FABROAELEATHRA! Th det ai

by the following (A to (E). 173 o
Y pipegiéi%—4—yg)zN2—(5—chloropyridin—2—yl)ethanedlamlde;

33) N'-(5-Chloropyridin-2-yl)-N*-((3R,48)-1-
(methylsulfonyl)—3—{[(5—methyl—4,5,6,7—tetrahydrothiazolo-

10 [5,4—c)pyridin—2-yl)carbonyl]amino}piperidin—4—yl)—
ethanediamide;

34) N*-{(1S,2R,4S)-2-{[(3-Chlorobenzothiophen-2-yl)-
carbonyl]amino}—4—[(dimethylamino)carbonyl]cyclohexyl}—Nz—
(5-chloropyridin-2-yl)ethanediamide;

15 35) N'-(5-Chloropyridin-2-yl)-N*-((18,2R,4S)-4-
[(dimethylamino)carbothioyl]—Z—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbonyl]amino}—
cyclohexyl)ethanediamide;

36) N'-(5-Chloropyridin-2-yl)-N’-((1S,2R,4S)-4-

20 [(dimethylamino)carbonyl]—Z—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbothioyl]amino}—
cyclohexyl) ethanediamide;

37) N!-(5-Chloropyridin-2-yl)-N?-((3R,4S)-1-(2~-
methoxyethanethioyl)—B—{[(5—methyl—4,5,6,7—tetrahydro—

25 thiazolo[5,4—c]pyridin—2—yl)carbonyl]amino}piperidin—4—
yl)ethanediamide;

38) N-(5-Chloropyridin-2-yl)-N®-((3R,45)-1- (2~
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(A): A conpound represented by the general formula (1) Q _C (=0) _N (Ri)
@ N(RZ) _Ti_& (1) wherein 5 Rl and Rz, independently of each other
regresent a hydrogen atom hydroxyl group, alkyl group or al koxy group; QL
regiesents a saturated or unsaturated, 5- or 6- nenbered cyclic hydrocarbon
group which may be 10 substituted, a saturated or unsaturated, 5- to 6
menber ed heterocyclic group which may be substituted, a saturated or
unsaturated, bicyclic or tricyclic fused hydrocarbon group which may be

substi t ut ed,, of rated_qr Wisalenated s ki, oyeldte adfy dridteielzo o-used 15
heterocycligm§¥5%%é§%#éﬁjnayq&é substﬁ?ﬂted; represents the follow ng

group: R 3 Q4 R 41yl 161 2Q8) 1MRaNS Ah 1dJyKy)ledie cdipdype fiaMingi -1 to 8 car bon
atons, an al kenyl ene group having 2 to 8 carbon 20 atons or a group - ( CHz
) m CHZ- A- CA-) defaiedidhniad;n Which mand n are independently of each other
0O or an integer of 1-3, and A neans an oxygen atom sulfur atom -SO,

-SQZ-, - NH,39)0- NEH, ( 3RNESNH ~ (4 S~NHi5-Ch$Orbidy rar inSOz N amand I rdrber s 1 and
2 indicate positions; and 174 R3 and R4 are substituents on carbon

at on(s), sni tgagethatars)oyr ) sl fdir- at @re tdfosay adetyy amire sidigt-P-ydnld- ar e
i ndependently of each other a hydrogen atom hydroxyl gro al kyl group,

up,
al kenyl grcnﬂhmeﬁﬂgmﬁﬂ,ﬁi@Mlhqﬁtﬂﬁﬂyﬁﬁﬂtﬁﬁ&ﬂnl¢ﬁﬂ(ﬁﬁﬂ&ﬁﬂ@é&iﬁﬁTﬁﬂx cyano
group, cyanoal kyl group, am no group, am noal kyl group, Nal kyl am noal kyl
group, N, N diamtbgamiamal kyl group, acyl group, acylal kyl group, acyl am no

group which may be substituted, al koxyim no graoup, hydroxyi.m no _group, 10
acyl ani noal k4Q) gﬁbddﬁRaﬂﬁﬁxﬁ‘dH@uﬂJ5mqh&9ﬁ%H¥H14;n6@%¥1395P6%05@KyI group,
car boxyl group, carboxyal kyl group, al koxycarbon rou Al e

al koxycar bong/h 5P ¥SCejt BhpANH Kbxdc b ToRGH %@?%ﬁgL%éiﬁ din-3-yl1-5

car boxyal kyl am no_ gr oup | koxycar bonyl am n opp... 15 . .
aIkoxycépboﬁ9¢%%Y%bﬁi@yﬁ'gTB% ,a%%.5%%%§?Z%f%g%5Eh?%?%@T%%?%a%nyl group

whi ch may have a subs%iguent on the al kyl group, N, N-dial kyl carbanmoyl group
whi ch may ha@R RCXUBLETt uent on the al kyl group(s), Nal kenyl car banoyl

group, N—aIkgfi;%ggq%qexh?gﬁébﬁggggggfZgﬁg?ghggnyL1§£ﬁggy5§§é@ggny group,

N- al kenyl -N & I"car'banoy oxycar banoyl group,
Nal kyl - N-al k yggipa§vyk(gtﬂgehybkgl596y¢a£@aﬂsupa£5yhigﬁ@u@{5,4—c]—

N al kyl - N- al koxytar banoyl al kyl group, carbazoyl group which may be
substituted pyridiﬁ—§—§ik&érgéﬁyp§amino}piperidin-4—yl)ethanediamide;
15 42) N!-(4-Chlorophenyl)-N?-((3R,48)-1-(2-methoxyacetyl)-3-
{[(5—methyl-4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbothioyl]amino}piperidin—4—yl)ethanediamide;
43) N-[(3R,4S5)-4-{[2-[(4-Chloroanilino)-2-
oxoethanethioyl]amino}—l—(2—methoxyacetyl)piperidin—3—yl]—
20 5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—
carboxamide;
44) N-[ (3R, 48) -4~ ({2~[ (4-Chlorophenyl)amino]-2-
thioxoacetyl}amino)—1—(2—methoxyacetyl)piperidin—3-yl]—5—
methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—
25 carboxamide;
45) Nl—((1S,2R,4S)—4—(1—azetidinylcarbonyl)—2—{[(S—methyl—

4,5,6,7-tetrahydrothiazolo[5,4—c]pyridin—2—yl)carbonyl]—
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25 al kyl sul fonyl group, alkyl sul fonyl al kyl group, 3- to 6-nenbered 175
het erocycl i ¢ carbonyl group which may be substituted, carbanoyl al kyl group,
N-al kyl car banoyl al kyl group which may have a substituent on the al kyl

p(s), N, N-dial kyl carbanoyl al kyl group which may have a 5 substituent on
t he al kyl group(s), carbanoyl oxyal kyl group, N-al kyl carbanoyl oxyal kyl
group, N, Ndi al kyl car banoyl oxyal kyl group, 3- to 6-nenbered heterocyclic
car bonyl al kyl group mhich may be substituted, 3- to 6-nmenbered heterocyclic
10 car bony! gximad ko ywuuﬂu(ﬁ&ﬁhﬂ@r@@b&tdﬁu&édylaeyhagedupmldﬁalkyI
group, heteroaryl group, eteroaryl al kyl group, aIkyIsquonyIanlno group,

aryl sul f ony) @i md-gEouploabkyksdl hedyyain-Rbal K8, 2 AR, -2

aryl sul fonyl am noal kyl group, 15 al kyl sul fonyl am nocar bonyl gr oup,

aryl sul f onythath yoeqay bpdyT - tﬁtmahy@d&@h$@¢¢b%§ % et ploewF B&HYT AT kyl  gr oup,
aryl sul f onyl am nocar bonyl al kyl group, oxo rou carbanoylox roug

ar al kyl oxy @I pegprboay bbayihaytéx Y120y GF @Lis £¢@& Y blLpY BXYAT kyl
group, arylsul fonyl group, aIkoxycarbonylalkyIsquonyI group,

car boxyal kyéshiafiedybmgdeup, alkoxycarbonylacyl group,

alkoxyalkyloxycarbonyl roup, hydroxyac gro | koxya y oup,
hal ogenoacy#7gr dilp, (5c: PRI 2@‘&Fd& hgéc 'gﬁﬁ_%_ égéloxyacyl
group, acyl oxyal kyl sul fonyl group, drox I ul onyl .grouyp,

al koxyal kyl satFhshyR: §r Sup; tggrﬁﬁyérﬂéﬁﬁ@Fég 5562 %e?gcygllc sul f onyl
group which may be sug tituted, N-al kyl am L0 1]

N, N-dlalkyléﬁrﬁ65€9py 8upNoN R & aPRYPES 6§20¥%5g§ﬁ99 XClo e nay have a
subst it uent gg g&alk& group(s) N, N 5 dlalkylcarbanoylalkyIsquonyI

gr oup whiche 9nﬁ 8Mi9€ibstit uent on the al kyl group(s), alkylsulfonyl acyl

oo 8 25,5 £ (O, 200 s dogspienulhseagh e bor (dgnote ar

aIker on at’ons alkenylene group having 2 to 5

car bon atonﬁ, 1a'4k%§n%dlt@ora Q4B haKM 0T 53-8  parhannagoms or
carbonyldloxy grou represents an aryl group which nay be substituted,

an aryl al kepyl -areup a6 ndBY- 4be 4siRSiphioltied.] ca rivetngrl o alyyll oresyd 1whi ch may
be 15 subst?tute ayﬁgfproorylalkenyl group which may be substituted, a

sat ur at ed ogt%@%@dngJaa bicyclic or tricyclic fused hydrocarbon group
whi ch may be substituted, or a saturated or_unsaturated, bicyclic or
tricyclic fused hétesoTyTbiepgr odim vt vh) sy b 2E@Rsufsti4ut ed; and
15 [(methylamino)carbonyl]—2—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[S,4—c]pyridin—2—yl)carbonyl]amino}—
cyclohexyl)ethanediamide;
50) Nl—{(1R,2S,5S)—2—({2—[(6—Chloropyridazin—3—yl)amino]—
2—oxoethanethioyl}amino)—5—[(dimethylamino)—
20 carbonyl]cyclohexyl}—S—methyl—4,5,6,7—tetrahydrothiazolo—
[5,4-c]pyridine—2—carboxamide;
51) N-(4-Bromophenyl)-N*-((3R,4S)-1~-(2-methoxyacetyl)-3-
{[(5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}piperidin—4—yl)ethanediamide;
25  52) N'-(5-Chloropyridin-2-yl)-N’-((3R,4S)-1-(2-
methoxyacetyl)—3—{[4—(pyridin—4—yl)benzoyl]amino}—

piperidin-4-yl)ethanediamide;
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Tl represents a carbonyl or sulfonyl group; a salt thereof, a solvate
thereof, or an N-oxide thereof. 25 (B): A conpound represented by the
giREral formula (1) 177 Q-QZ-CC0) -NCRL) -B-NCR2) -T1-Q® C1
) erein Rl and RZ, independently of each other, represent 5 a hydrogen
atom hydroxyl group, alkyl group or al koxy group; QL represents a
saturated or unsaturated, 5- or 6- nenbered cyclic hydrocarbon group which
may be substituted, a saturated or unsaturated, 5- to 6 10 nenbered

het er ocycl k6, gr,eup ey 08y isubstiitugd, (3rsakyrated-or unsaturated,
bi cyclic o?ggri@vc$¥@h?use hydﬁbcaregn group which may be substituted, or

a satur at eq QK uRsakukat ed (Riroyqbieiannt-u-guc¢biye ifnised-Bet er ocycli c group
whi ch may &g sgbg?itu?g&; 15 Z rggresents a single bond, a saturated or

unsat ur at ed,) 2ar®onf1TRrRecs b idieralbent4eydlliet hayeddeariben gr oup which may
be substituted, a saturated or unsaturated, 5- to 6-nenbered dival ent
het er ocycl isq ygr Qbsp( SWEIETo Feyy hied it HBt i 1 N, [ (d S2@RsdtSur-dted or unsat ur at ed,
divalent bicyclic or tricyclic fused hydrocarbon group which may be
subst i t &t ed, (ddme hsAlautiatcs daom cmyddt-2r-atid@ - (@iweidem— 4oivady Evrd mid ity cycl i c
fused heterocyclic group which may be substituted; 25 (B represents the
fol | owi ng dr-quf:caE®nyl JR@ nh dy A dhexmiil&rhemadamsi dsn al kyl ene group
having 1 to 8 carbon atons, an al kenyl ene group_having 2 to 8 carbon atons
or a group 55)( CNZ) (ARCRS, ASCH2- {(@rd}-ChlorRapiildROAT5-and n are
i ndependent|y of each other O or an integer of 1-3 nd A neans an oxygen
atom ni t r ogere g (rafifary Jdmsifoviganinggh- [ &%qie,t%&mnoa- NH NH- |
-SNH, -SO-NH or -S02-NH: and and RO e st.ituen . n
aton(s), rﬂQ%RRRﬂVhIFﬁﬁkﬂﬁSXXﬂ}?gﬁa?ﬁh¥ﬁ?ﬁé§’Qﬁﬁgi%ﬁ%ﬁ#%éﬁ%ﬁﬁ%éﬁ%}ﬁ;s and
are independently of each ofher _.a hydrogen atom hydroxyl group, alkyl

# BT

gr oup, 181 kel 4 o e L SRS T Y !

ogen atom hal ogenoal kyl group,

cyano group, . cygnaalkyl, 9r-04p., g QR AHiAqgld2-group. N
(methoxyimino)acetyl]amino}—S—[(dimethylamino)—
carbonyl]cyclohexyl}—S—methyl—4,5,6,7—tetrahydrothiazolo—
[5,4-c]pyridine-2-carboxamide;

15 57) N'-(5-Chloropyridin-2-yl)-N?-((1S,2R,4S)-4-
[(dimethylamino)carbonyl]-2—{[(4,4,5—trimethyl—5,6-
dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]—
amino}cyclohexyl)ethanediamide;

58) N'-(5-Chloropyridin-2-yl)-N?-((1S,2R,48)-4-

20 [(diméthylamino)carbonyl]—2—{[(4,4—ethylene—5-methyl—5,6—
dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]—
amino}cyclohexyl)ethanediamide;

59) N—{(1R,2$,58)—2—({[(E)—2—(4—Chlorophenyl)ethenyl]—
sulfonyl}amino)—S—[(dimethylamino)carbonyl]cyclohexyl}—S—

25 methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—
carboxamide;

60) N—{(1R,ZS,55)—2-{[(4—Chlorobenzyl)sulfonyl]amino}—5—
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15 al kyl am noal kyl group, N, N-di al kyl am noal kyl group, acyl group,
acyl al kyl group, acylam no group which may be substituted, al koxyim no
groyp, hydroxyi m no group, acylam noal kyl group, al koxy group, al koxyal kyl
gr d¥p, hydroxyal kyl group, carboxyl group, carboxyal kyl group, 20

al koxycar bonyl group, al koxycarbonyl al kyl group, al koxycarbonyl al kyl am no
group, carboxyal kyl am no group, al koxycarbonyl am no group,

al koxycar bonyl am noal kyl group, carbanmoyl group, Nal kyl carbanoyl group

whi ch’ may havg; tr 4RI 0 oRRAL | cyd g &Kyl - Testhy1-4, 5, 6, 7-
N,N—dialkylgéﬁ%gﬁigﬁﬁgroﬁﬁﬂmhich égﬁ ﬁéve a gﬁ%stituenelon t he al kyl
group(s), NaldeanyH eaidramydo1dy o - IVl kil e -eniyd sedriiyde ;gr oup,

N- al kenyl - N-al kyl car barmoyl group, N-al kenyl -N 5 al kyl car banoyl al kyl group,
N- al koxycar oy k-griamp 2 sN53l) kpl--{N2al{ K giy-cal baiophlengilosml fonyl] -

N al koxycar banoyl al kyl group, N al kyl -N-al koxycar banoyl al kyl group,
carbazoyl graeimon et yie)yanien st | taitnesk Hoyl dm oo 1 et gty Yroups,

al kyl sul fonyl group, alkyl sul fonylal kyl group, 3- to 10 6-nenbered

het er ocy6! i cyaardiosmstl Jgr Dinpe iy Tht may6 be-seitbsah ydr etdh i aze bbbyt st kyl  group,
Nal kyl car banoyl al kyl group which may have a substituent on the al kyl
group(s), N,pvuidinetZacddmmdmaidsgd group which may have a substituent on
the al kyl group(s), 15 carbanoyl oxyal kyl group, N al kyl carbanoyl oxyal kyl
group, N, N- k2l kw—da(rllﬁiar?@yIWy'a?l‘sz‘dréjﬁ lprary o et BERS
car bonyl al kyl group which may be substitute_gb,[1 ﬁ- fo 6- nberﬁ | heterocyclic
car bony| oxy R%GR thrrin Wby £HEERP be” sLbStPE tR ete™ER gl C2BPGPBUh, ar al kyi

. het | . het | al | kyl sul inp_ ,
V15Ul fonyl G HEHEF DL SITROTLAT § oyt afir Hoat ROV 25y bhps 202015 i 8p-areu

| sul fanyl ani noal k | kyl sul f onyl ani bonyl , 25
211 sul 5y | B TS Lot CHDARBEO4l Kyl sul Fonyl an nocar bonyl al Kyl gr oup.

| sul f ony! ag I deyil ), [ QX . 2 ,
aryl sul f ony @%n%_g{;@b%yésa @I_zﬁﬂp L?Q?ﬁ%&c&yyﬂaﬁ?ln 2GRN hamyd - gr oup

ar al kyl oxy group, oxydl oXy gro acy group, acyl oxyal kyl group,
aryl sul f onyl odbol ang{ﬁﬂsyf%}a%%gﬁbﬁkéyﬂnéeﬂyhaﬂiﬁaﬁca%bh%yal kyl sul f onyl
a

group, al koxycar bonyl acyl~ group, koxyal kyl oxycar bonyl group,
hydroxyacyl gyeugnelkpxyagytngioups, balogeneanybirgtnipzotarboiyasyl group,

am noacyl group, acyloxyacyl group, acyloxyal kyl sul fonyl group,
hydr oxyal kyl syt{enyé-gredpborhikoayal kyl sul fonyl group, 3- to 6-menbered 10
het erocyclic sul fonyl group which may be substituted,

15 64) N-[(1lR,2S,58)-5-[ (Dimethylamino)carbonyl]-2-({2-[ (5~
fluoro-2-thienyl)amino]-2-oxoethanethioyl}amino) -
cyclohexyl]—S—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]—
pyridine-2-carboxamide;

65) N—{(1R,28,58)—2—{[2—(3—Amino~4—chloroanilino)-2—

20 oxoethanethioyl]amino}—5—[(dimethylamino)carbonyl]—
cyclohexyl}—S—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]—
pyridine~2-carboxamide;

66) N'-(4-Chlorothiazol-2-yl)-N?-((1S,2R,4S)-4-
[(dimethylamino)carbonyl]—2—{[(5—methyl—4,5,6,7—
25 tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]-

amino}cyclohexyl)ethanediamide;

67) N'-((1S,2R,48)-4-[ (Dimethylamino)carbonyl]-2-{[(5-
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N-al kyl am noacyl group, N, N-di al kyl am noacyl group,

N, N- di al kyl car banoyl acyl group which may have a substituent on the al kyl
group(s), N, Ndi al kyl carbanoyl al kyl sul fonyl group which rmay have a 15
s@stituent on the al kyl group(s), alkylsulfonylacyl group, or the like, or
R3 and R4, together with each other, denote an al kyl ene group having 1 to 5
carbon atons, al kenylene group having 2 to 5 carbon atons, al kyl enedi oxy
group having 1 to 5 carbon atons or 20 carbonyl di oxy group; @ represents

an aryl grou igh-may-b htytgdazanoasybakkgpyldgnesp which may be
substitute@?ggyﬂe?é?ggfgl§8?g§§§akﬁéh ﬁgy 82 Zubst??uted, a

het er oar yl LeRARYLBRy25-REbEL4 £ L €fbplees@l ¥ at ed or
unsaturateg?KE?%%g ?§?§?$?r5c§c|ic fased hydr ocar bon group whi ch nay be

substituted,y9hai8at Heat ed or unsaturated, bicyclic |81 or tricyclic
fused heterocyclic group which may be substituted; and Tl represents a

car bonyl greYp, NBU{ fONYIR QIO - DIDigrettpy Led {rm0)ca®d )] =N {(R=) -, in
which R neans a hydrogen 5 atom hydroxyl group, alkyl group or al koxy
group; @ S%b&h@heme@ﬂ5,a—$@kwam®d&b¢mé@tpl@d5aﬂ—NH@Mni§lmh@reof. (O: A
conmpound represented by the general fornmula (1) 10 QI-QZ-C ( =O) -N( R1)
-@B-N ( R2 1)cBkyddy(l 1 ki nmberyeilohRk ydnd NRZphehdépehaerei gméfeeach ot her,
represent a hydrogen atom hydroxyl group, alkyl group or al koxy group; 15
QL represerds aNsat urﬁ,t%ﬁ,@%)uﬁshf@ira@é@ylaﬂﬂl%@)%arm}é%tg&gl'c

hydr ocar bon group which nmay be substituted, a saturated or unsaturated, 5-
to 7menber e thatlerdodd i Tc T towEn X R ifdP 1ol G iR Y- " sat urat ed or

unsaturated, bicyclic or tricyclic 20 fused hydr.ocar bon.group whi ch may be
substitutedﬂlkﬂaégonyl]aminO}QQCthexyl)jﬁ%'(p rldln_e—ylg_ P Y

10 . ethanediamide;

70) N'-(5-Chloropyridin-2-yl)-N*-((1S,2R,48)-4~
[(dimethylamino)carbonyl]—2—{[(5,6,6—trimethyl—5,6—
dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]—
amino}cyclohexyl)ethanediamide;

15 71) Nl—(5—Chloropyridin—2—yl)—Nz—((1S,2R,4S)—4—
[(dimethylamino)carbonyl]—Z—{[(4,4,5,6,6—pentamethyl—5,6—
dihydro—4H—pyrrolo[3,4—d]thiazol—2—yl)carbonyl]amino}—
cyclohexyl)ethanediamide;

72) N'- (5-Chloropyridin-2-yl)-N?-((1S,2R,48) -4~

20 [(dimethylamino)carbonyl]—2—{[(2—methyl-2,3—dihydro—
thiazolo[5,4—d]isooxazol—S—yl)carbonyl]amino}cyclohexyl)—
ethanediamide;

73) N'-(5-Chloropyridin-2-yl)-N°~((1S,2R,45)-4-~
[(dimethylamino)carbonyl]—Z—{[(2—methyl—2,3—dihydro—

25 thiazolo[4,5—d]isooxazol—S—yl)carbonyl]amino}cyclohexyl)—

ethanediamide;

74) N'-(5-Chloro-2-furyl)-N?-((1S,2R,4S)-4-
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saturated or unsaturated, bicyclic or tricyclic fused heterocyclic group
whi ch may be substituted; QZ represents a single bond, a saturated or

ungat urated, 5- or 6-nmenbered dival ent cyclic 25 hydrocarbon group which
may® be substituted, a saturated or unsaturated, 5- to 7-nenbered dival ent
het erocyclic group which may be substituted, a 182 saturated or
unsaturated, divalent bicyclic or tricyclic fused hydrocarbon group which
may be substituted, or a saturated or unsaturated, divalent bicyclic or

tricyclic fFﬁgg?%Fﬁgigﬁyﬁgggaggggy%yg%cg[55?ﬁyth§lsmb5tEtwted; @

represents W ng group: 4 in which @ neans an al kyl ene

group havin ' B8t 908 paRiah kepyl eneagrotiplhaming}2 to 8
car bon atongeéfggygfégggg%?%H£) n}CiE?AiCHZ- (%HZ) "-, In which mand n are

i ndependent Ly.0bn82¢h)etheheQiamian;i nteger of 1-3, and A means an oxygen
atom nitrogen atom sulfur atom -SO, -S02-, -NH, -0-NH, -NHNH, -S 15
NH, -SO NHy5r RSOZrNlo eyt 733 -2+d/1R9-NErF¢ (38h2R), B8ents on carbon aton(s),
nitrogen atons) or sulfur atons) of a ring conprising QS and are

i ndependent [y defceagh aatihen carbydyaged -dtlddrmeypbydxyl Sgbedp, al kyl group,
al kenyl group, al kynyl 20 group, hal ogen atom hal ogenoal kyl group, cyano
group, cyaneakkyghygroipiaaniled Sghoap pyardioalkyll ) geskenyldieRyPedinoal kyl
group, N, N-di al kyl am noal kyl group, aryl group, acyl al kyl group, acylam no
group whi cheyay obexyubsttihemesd amakdieéxyi mi no group, hydroxyimino group, 183
oo o o, 81 ot iR o S g s 1 o
o e o s v e b e s S 491087 -

10 tetrahydrothiazolo[5,4—c]pyridin—2—yl)carbonyl]amino}—
cyclohexyl)ethanediamide;

77) N—{(1R,28,SS)—2-{[2—(4—Chloroanilino)—1—ethoxyimino—2—
oxoethyl}amino}—S—[(dimethylamino)carbonyl]cyclohexyl}—S—
methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—

15 carboxamide;

78) N—{(lR,ZS,SS)—Z—{[2—(4-Chloroanilino)—1—phenoxyimino—
2—oxoethyl]amino}—5—[(dimethylamino)carbonyl]cyclohexyl}—
5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—
carboxamide;

20 79) N-{(1R,2S,58)-2-{[1-Benzyloxyimino-2-(4-
chloroanilino)-2-oxoethyl]amino}-5-
[(dimethylamino)carbonyl]cyclohexyl}—S-methyl—4,5,6,7-
tetrahydrothiazolo[5,4—c]pyridine—2—carboxamide;

80) N—{(1R,ZS,SS)-2—({2—(4—Chloroanilino)—1—hydrazono—2—

25 oxoethyl}amino)—S—[(dimethylamino)carbonyl]cyclohexyl}—S—

methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—2—

carboxamide;
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al koxycar bonyl am noal kyl group, carbanoyl group, Nal kyl carbanoyl group

whi ch may have a substituent on the al kyl group, N, N-dial kyl carbanoyl group
mhgﬁh may have a substituent on the al kyl group(s), N 10 al kenyl car banoy
ar , N-al kenyl car banoyl al kyl group, N al kenyl -N-al kyl car banmoyl group,

N al kenyl - Nal kyl car banoyl al kyl group, N al koxycarbanoyl group,

Nal kyl - N- al koxycar banmoyl group, N-al koxycarbanoyl al kyl group,

N-al kyl - N- al koxycar banoyl al kyl group, carbazoyl 15 group which may be
substituted day 1yntQ (3rabkybsgrounsp-abkyhsskbanyhigopups- (akkyl sul fonyl al kyl
group, 3- to 6-nenbered heterocyclic carbonyl group which nmay be

substi t ut ed,yafPRRW A dod ) -Or-Aib e il Kydntiardy amyl @l ikadt hgrlewp nabi-ch may
have a substituent 20 on the al kyl group(s), N, N-dial kyl car banoyl al kyl
group whi ch dmbdiaye @ Slrsdiluers-mt Hyle- 15y, Tor oup(s), car banoyl oxyal kyl
group, N-al kyl car banoyl oxyal kyl group, N, N-di al kyl car banoyl oxyal kyl group,
3- to 6nmenbereaddrefdraayicd 46l €EF bonyl @) kid i rgr-Anr asticctammiede be 25
substituted, 3- to 6-nenbered heterocyclic carbonyl oxyal kyl group which may
be substbtutsal, aryl( 1§, AR 5Sara-ky 2 ghodh ! crebyrddip2gveupmings —1-

het er oaryl al kyl group, al kyl sul fonyl am no group, arylsul fonyl am no group,
al kyl sul f onyl 2y rabihekyt y Yryodins z eirgy)l sdrt 3698/ aid rassl g~ T oup,

al kyl sul fonyl am nocar bonyl group, 5 arylsul fonyl am nocarbonyl group,

al kyl sul f onyl tavdmeiciy bamin @l daroeir vblcy ek estyl ¥ om e hokat bonda &1 kyl
group, oxo group, carbanpyl oxy group, aralkyl oxy group, carboxyal kyl oxy
group, acyld&@tﬁﬁhﬁﬁﬁo%hwq%%y%[gy@"%1EX$%d%3%ﬂ%&ﬁ$] 3#23. Of oup,

21 Koxycar bor byt g SN oyl KT G ool L P SRy AEA° G oup
| k I h I ] ,

acyloxyddy g%??ﬁ%ﬁyﬁ%g B3t brat Ry P B ERGRY %ﬁ%%b%%#@%%%??’?ﬂ l@?@f’“l"

o oup whi ch Wy B Lubelt T oPRG Ry dr PRy BERRy o o e e sulTony

N, N- di al kyl am - group, N, N-di al kyl carbanmoyl acyl group which may have a
20 substitueﬁ%9%§§¥%%gélkyl group(s), N, N dial kyl carbanoyl al kyl sul f onyl

group which g@}/ rk}@.y{e( 1@,32&s§,§ t.uent [ o thes 8} Kkt d e AH)s)2- ed Kyl sul f onyl acyl
i ke,

group, or the or R3 and Rg, together with each other, denote an
al kyl ene groyp1 Ba¥yhAY1 inbp-5-6a6EEORy 2hant 8B+ 5al kehybenglgnonp) having 2 to

5 carbon atons, al kyl enedi oxy group having 1 to 5 carbon atons or

car bonyl1di oxyagwonpl]d86lohexyl}-5-methyl-4,5,6,7-tetrahydrothiazolo-
[5,4-clpyridine-2-carboxamide;
85) N-{(1lR,2S,58)-2-({2-(4-Chloroanilino)-1-[ (2~
ethanethioylhydrazono)-2-oxoethyl]amino}-5-
[(dimethylamino)carbonyl]cyclohexyl)—5—methyl—4,5,6,7—

20 tetrahydrothiazolo[5, 4~-c]-pyridine-2-carboxamide; and

86) N-{(lR,2S,58)-2-{[(E)-3-(5-Chloropyridin-2-yl)-2~-
propenoyl]amino}-5-[ (dimethylamino)carbonyl]cyclohexyl}-5-
methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]-pyridine-2-
carboxamide.

25 The preparation process of the diamine derivatives

(1) according to the present invention will hereinafter be

described.
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X repr substituted, substituted, substituted, 5 substituted, esents an
aryl group which may be an aryl al kenyl group which may be an aryl al kynyl
g:@up whi ch may be a heteroaryl group which may be a heteroaryl al kenyl

up which nay be substituted, a saturated or unsaturated, bicyclic or
tricyclic fused hydrocarbon group which nmay be substituted, or a saturated
or unsaturated, bicyclic or tricyclic fused heterocyclic group which may be
10 substituted; and Tl represents a carbonyl group, sulfonyl group, group
-C (=0 - i ich R neans a hydrogen atom hydroxyl
group, aIk&F g%gﬁgtgﬁna 8§§S§r§@p, group -C (=0) -Al-N (R~~) -, in which
Al nmeans an 15 akkﬁbﬁﬁguﬁHOBEpﬁégbﬂgea b9 bheagbaarat omsrmwhachlmpyabe
substituted, and R' nmeans a hydrogen atom hydroxyl group, alkyl group or
al koxy gr O'éBitgrt*RléQe'o@(, =Q) sihivater euR reGEsShrNen, Ngbatpe- Che@poliHckib-
group -C(=0)AzZ-C(=0)-, in which A2 neans a single bond or al kylene 20 group
having 1 t @e5 peapherdatiens.cogiraupceCiibh, AT od( =@pnilile, ithewfiodA oA3ngeans an
al kyl ene group having 1 to 5 carbon atons, or thiocarbonyl group; a salt
t hereofs apselceatse thereof, or an N-oxide thereof. 25 (D): A conpound
represented by the general fornmula (1) 186 Q @ ToN(R ) _QN(R
) Ti_ Q@ ( 1) wherein R1 ag independently of each other, represent a
hydrogen atom hydroxyl group, &l kyl group or alkoxy 5 group; QL represents

d d, 5¢3) | i d b
i ch ray. beANS TR s sarorared BRRORSER dir e 1o 7 monber ed
het erocyclic groug)whi ch may be substituted, (4)

Q'-Q2-CO,H
)

- Q- Q-CO-N(R) -@3-N(R) -T-@¢
)

wherein Q!, 0%, @3, 0%, R! and R® have the same meanings as
defined above, and T! represents a carbonyl group.
A mixed acid anhydride, acid halide, activated ester

10 or the like, which is derived from carboxylic acid (3),
may react with diamine (2), giving compound (4). The
resultant compound (4) may react with carboxylic acid (3)
under the same conditions, giving compound (1) according
to the present invention. In the above reaction steps,

15 reagents and conditions, which are generally used in
peptide synthesis, may be applied. The mixed acid
anhydride can be prepared by, for example, reaction of a
chloroformate such as ethyl chloroformate or isobutyl
chloroformate with carboxylic acid (3) in the presence of

20 a base. The acid halide can be prepared by treating

carboxylic acid (3) with an acid halide such as thionyl
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10 a saturated or unsaturated, bicyclic or tricyclic fused hydro
group which nmay be substituted, or a saturated gr unsaturateé, b?g;gf?c or
ta!pycllc fused heterocyclic group which may be substituted; QZ represents
assingle bond, a saturated or 15 unsaturated, 5- or 6-menbered dival ent
cyclic hydrocarbon group which may be substituted, a saturated or
unsaturated, 5- to 7-nmenbered divalent heterocyclic group which nay be
substituted, a saturated or unsaturated, divalent bicyclic or 20 tricyclic
fused hydrogas PoRe 9k SUBxHY, Thc By r bee SUlHtd tautteidiatord st uriai@didns
unsaturated, divalent bicyclic or tricyclic fused heterocyclic group which
may be subghitytedkifBsrepresests. t mudioldrowisieyraap:be grrera®B % R 4 in
which b neans an al kyl ene group having 1 to 8 carbon atons, an al kenyl ene
group havi pgr2ekemBlear beacaionsofoa mhgnolipsuclhCrg) RFGHRIAPERROL( CH2) n-
in which m5 and n are independently of each other 0 or an integer of 1-3’
and A means-Agdesygeanabomianbly; ogenNabuArOEHEEEENANSAE WSON - S02-, - NH-,
-0-NH, -NH-NH, -SNH, -SONH or -S02-NH-, and R3 and RO are substituents
ggngarhpn aégbbleinlacégeﬁ3at§ﬁépgoﬁ gondessingr 2g€8hs FUGh erﬁng -

rising @ and are independently of each other a hydr
ﬁrfup, aIrghfgcd@bﬁxdﬂﬂéﬁppdgﬂﬁéSﬁy3Fk9ﬁ§¢h§ﬁ6gﬁf3ﬁalggegg:?oﬁfon] hydroxyl
al ogenoal kyl group, cyano group, cyanoalk roup,, am.mno '
G oup. | N 18 AR SHERP UGy 65D NN RyF AR TOSERST o 508 acyl | ar oum,

acyl al kyl group, acylam no group which b i i m
o oun, hyaSeRmaRe GRaEs. A Platnbe BFEbgEas B e on, 2O D el kyl

group, hydroxyal kyl, group rbaxyl _ar kyl grou
' J ] p, 20
aIkoxycarb&ﬁf%%ﬁ%ihi 34 %&Sa”ﬂ%%yﬁ%ﬁ%%&lﬁgﬁﬁg) aﬁ?bxycarbonylalkylanino

grouD’lSarqgﬁ%ﬁdggégge(%te or the like, reaction of carboxylic acid
(3) with 1—benzotriazolyloxytripyrrolidinophosphonium
hexafluorophosphite, reaction of carboxylic acid (3) with
diethyl cyanophosphonate (Shioiri method), reaction of
carboxylic acid (3) with triphenylphosphine and 2,2'-

15 dipyridyl disulfide (Mukaiyama method) or the like. The
thus-obtained mixed acid anhydride, acid halide or
activated ester of carboxylic acid (3) may react with
diamine (2) at -78°C to 150°C in the presence of a proper
base in an inert solvent, giving compound (4). Thus-

20 obtained compound (4) may react with a mixed acid
anhydride, acid halide or activated ester of carboxylic
acid (5) under the same conditions, giving compound (1)
according to the present invention. The reagents and
reaction conditions in the reaction of compound (4) with

25 carboxylic acid (5) are the same as those in the reaction
of diamine (2) with carboxylic acid (3).

As specific examples of the base used in each of the
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group, al koxycarbonyl am no group, al koxycarbonyl am noal kyl group, carbanoyl
group, Nal kyl car banoyl group which may have a substituent on 188 t he
alkyl group, N, N-dial kyl carbanmoyl group which rmay have a substituent on the
aMkyl group(s), Nal kenyl carbanmoyl group, N al kenyl carbanoyl al kyl group,

N al kenyl - N- al kyl car banoyl group, N-al kenyl-N 5 al kyl car banoyl al kyl group,
N- al koxycar bamoyl group, N al kyl - N al koxycar banoyl group,

N al koxycar banoyl al kyl group, N-al kyl -N-al koxycar banoyl al kyl group,

car bazoyl 95@9@ Yoh € Do ABY Qﬁe?ybﬁéytHéegabwoﬁat@s3oﬁ|kykagiomeﬁals

al kyl sul fonyl group, al kyl sul fonylal kyl group, 3- to 10 6-nenbered

heterocycl j¢ garhonyt greHR wmbtghsimayube apbsbiiumnedarbanbasoghdl kyl group,
Nal kyl car banoyl al kyl group which nay have a substituent on the alkyl

group(s), pobudiahkyksanbanpyl abkyhlgraepadhathortyehasech sabspiuwnt on
the al kyl group(s), 15 carbanoyl oxyal kyl group, N-alkyl carbanoyl oxyal kyl
group, N, Ne€hakkybcanhapeybexyamkphtgxodp, 31kbdi6metbér bydherédesyclic
carbonyl al kyl group which may be substituted, 3- to 6-nmenbered heterocyclic
car bonyd oxyatkyhksgsodpumhhghroaydbeasdbypicegsédm avgiroxddgroapd ar al kyl
group, heteroaryl group, heteroaryl al kyl %goup, al kyl sul f onyl am no group,
aryl sul f ontydmiidesgodup L kallky meteflenprramligaikgl egeshpmetals, such

aryl sul fonyl am noal kyl group, al kyl sul fonyl am nocarbonyl group, .25
arylsuIfonybaﬁbd@@mrbddyud@réﬁﬁ,p@ﬁ?ﬁﬁé@ﬁ?éﬁﬁFéﬁﬁﬁoeéﬁﬁﬁﬁgl5@ t group,
aryl sul fonyl am nocar bonyl al kyl group, ,0xqQ group, 189 ar.hanoyl oxy group,
aralkyloxy¥§§§§pﬁx@ﬂpﬁé%9§@k Yb%}kgﬁé&ﬁblg%yﬁﬁfy GﬁoaﬁPu389ﬁ633§Fﬁ9| gr oup,
aryl sul fonyl group, al koxycarbanyl al kyl sul f.anyl. ar oup, % kyl.sul f onyl
gr oup, alkéﬁﬁcéﬂﬁé%ﬁkﬁﬁﬁn%;FGU PXSng%bffaﬁQ3¥8%§b§H oM i Sé%%ﬁb%'

hydr oxyacyl grouyp, al kaxyacyl group,. .hal Y. r , oxyagy! group,
am noa]\c/@ll g ﬁﬁ,lca(?’ﬁtdﬁyéﬁ%e Sor 5&?5% 1;(:}31%3%310 %%és(lﬁlgﬂglan%?%egp,

hydr oxyal kyl syl.f onyl .gr.oup...al y. léﬁL f ,y|dH%BHb e W Lsdreyier ed 10
heterocycl%@ &F%ééﬂéaﬁ¢ﬁﬁ%@%#%¥?%%% )gmgﬁggtfiuted,ﬁN—gikylaninoacyl

group, N, N-_di al kyl am_noacyd_- ndV NdialdkLcarpanoyl acyl group which nmay
have a subggi?Héﬁfﬂgkgt%@egﬁggﬁggfbdp( ), N, Ndi al kyl car banoyl al kyl sul f onyl ~

group “hiC@*H@kﬂ%@ﬁ%fﬁég%ﬁ%&¥ﬂé;lﬁ¥ﬂeﬂﬂyﬁéﬁiﬁﬁJQN-MHKhﬁﬂmﬁﬁﬁholine,
al kyl sul f onyl acy
diisopropylethylamine and diazabicyclo[5.4.0]undec-7-ene

15 (DBU) .

Examples of the inert solvent used in this reaction
include alkyl halide type solvents such as dichloromethane,
chloroform and carbon tetrachloride, etheric solvents such
as tetrahydrofuran, 1,2-dimethoxyethane and dioxane,

20 aromatic solvents such as benzene and toluene, and amide
solvents such as N,N-dimethylformamide, N,N-
dimethylacetamide and N-methylpyrrolidin-2-one. 1In
addition to these solvent, a sulfoxide solvent such as
dimethyl sulfoxide or sulfolane, a ketone solvent such as

25 acetone or methyl ethyl ketone, or the like may be used in

some cases.

[Preparation Process 2]
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group, or R3 and R9, together with each other, denote an al kyl ene group
having 1 to 5 carbon atons, al kenylene group having 2 to 5 carbon atons,

al kx|l enedi oxy group having 1 to 5 carbon atons or 20 carbonyl di oxy group;
A Wepresents an aryl group which may be substituted, an aryl al kenyl group
whi ch may be substituted, an aryl al kynyl group which may be substituted, a
het eroaryl group which may be 25 substituted, a heteroaryl al kenyl group

whi ch nmay be substituted, a saturated or unsaturated, bicyclic or tricyclic

fused hydrocarbon gr i st tslétrﬁd, Rierft 1S3 Waat ed or
unsat urated, bi cyc m%%n 'Cl |c fus?e;gtt?et ero ygl iC grloupe V\,hll ch may be

substi tuted;, T g asread Cﬁ{ dx R dd0AAT B £ ANOUInS ek B
represents Ey carbon roup, ﬁ group, group -C (=0) -C (=0) -N (R~)
-, group -C (=S) -C (=0) -N (R~ -, group -C (=0 ) -C(=S) -N( R~) -
group -C (=S ) -C (=S ) -N( R-)Bpc-0 Which R neans a hydrogen atom
hydr oxyl group, 10 al kyl group or alkoxy group, group -C(=0)-Al-N(R~~)-, in
whi ch Al neans Kk ,group ha(f) ng 1 to whi ch may be
substi tut ed, anwk)rﬁéﬁi]&a hydrogen atom h))ﬁ*@@/ 'P'gég a‘f kyl group or
al koxy group, group -@ =0)-NH, group -C(=S)-NH, gﬂg p 15 C (=0) - NH NH
group -C (=0) -Az-C (=0) -, in which AZ neans a S|ngle bond or al kyl ene
group having 1 toQ15 p_%roq_ﬁn atons, group -C(=0)-A3-C(=O) -NH, in which A3
means an al kyl ene" group? aV|ng 1 to 5 carbon atons, groH -C (=0) -C
(=NORa) -N (Rb) dhoup - C.( ﬁ% 3 2?0 N(Rb) -, Hi n which Ra neans a
hydr ogen at om aTR—T—ﬁTﬁﬁﬁ ﬁ% éfﬁgf?&g‘ Rb neans a hydrogen atom
hydr oxyl group, alkyl group or aIkoxﬂDgroup, group C(=0)-N=N-, group
-C(=S)-N=N-, or thiocarbonyl group; a salt thereof, a solvate thereof, or an
N-oxi de thereof. 25 (E): A conpound r @brHsdnted by the general forrmula (1)
191 QL_®-To-N~ Rl ) -QB_N~R2 ) _TinQ@ C 1) wherein Rl and Rz,

i ndependent | y ofQle@ut0eN (R ~Qi-#INRE 'S e rt—a—hysdlr PigQe-GU-NIER!) RRBHNRY) - Ta+ QUD,

al kyl group or al koxy (9) 1)

wherein Qf, 0%, 03, 0%, R! and R? have the same meanings as
5 defined above, T' represents a carbonyl group, Boc
represents a tert—butoxycarbonyl group, and Boc-ON
represents a 2-(tert-butoxycarbonyloxyimino)-2-
phenylacetonitrile.
As described above, diamine (2) is treated with Boc-
10 ON (6) to prepare compound (7) in which one of 2 amino
groups has been protected with tert-butoxycarbonyl group.
The resultant compound (7) reacts with carboxylic acid (5)
and affords compound (8). Compound (8) is successively
treated with an acid to give compound (9). Compound (9)
15 then reacts with the carboxylic acid (3), giving compound
(1) according to the present invention. Compound (7) can
be prepared by a reaction at -10°C to 40°C in the presence

of triethylamine in a solvent such as dichloromethane.
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5 group; QL represents a saturated or unsaturated, 5- or 6- nmenbered cyclic
hydr ocar bon group which nay be substituted, a saturated or unsaturated, 5-
to menbered heterocyclic group which may be substituted, 10 a :saturated
or ®Insaturated, bicyclic or tricyclic fused hydrocarbon group which may be
substituted, or a saturated or unsaturated, bicyclic or tricyclic fused

het erocyclic group which may be substituted; 2 represents a single bond, a
saturated or 15 un~~aturated, 5- or 6-nenbered dival ent cyclic hydrocarbon

group whi ch_na substl at yrat Ok, rat .
7- menber ed (ﬁiie\?)aéltg%tn hégt %P%ng);ogqﬁdcqgﬁokgt&h?gﬁ %3@?255%11%15???3?5&6@(&

sat urat ed of, ynsaLuraled, daakghodidatel 6:0r e ddiveyghiie based (5)

hydr ocar bon "group Wwhi may be substituted, or a saturated or unsaturated,

di val ent bi gycli G Qled 'ty Udihd SR et reay@ites gmursttdonmy be
substi tut ed; anrepreesents thleg;ol I ov?/i ng group: 192 I[:CR 3 & RZ in which

S neans an & plang OrQup had sk ikl car armieis orarpaldearsyllgne group
having 2 to 8 carbon atons, or a group - (CH2) m CH2-A-CH2- (CH2) n-, in
whi ch m and \he(ed o dordeneitend) yeaf wagreapdwsd 0 Theamesniieget of 1-3, and
A neans an oxygen atom nitrogen atom sulfur atom -SO, -S02-, -NH,
-0-NH-, - NHddthpourst N#), +S@Nktat wiS0R-tNH-flwntbRS el Rolchrar the
substituents on carbon aton(s), nitrogen atons) or a sulfur atoms) of a
ring conpri siike G argbear ecl0oagdepbadeny| gnbheed@h othebeaphgrpbgen at om

hydr oxyl
In the reaction of the resultant amine (9) with carboxylic
acid (3), the same reagents and conditions as those
10 described in Preparation Process 1 may be used.

By the way, the tert-butoxycarbonyl group of
compound (7) may be replaced by other amino-protecting
groups. In this case, reagent (6) 1is also changed‘to other
reagents, and reaction conditions and the like according

15 to the reagents must be used. As examples of other
protecting groups for amino groups, may be mentioned
alkanoyl groups such as an acetyl group, alkoxycarbonyl
groups such as methoxycarbonyl and ethoxycarbonyl groups,
arylmethoxycarbonyl groups such as benzyloxycarbonyl, p-

20 methoxybenzyloxycarbonyl and p- or o-nitrobenzyloxy-
carbonyl groups, arylmethyl groups such as benzyl and
triphenylmethyl groups, aroyl groups such as a benzoyl
group, and arylsulfonyl groups such as 2,4-dinitro-
benzenesulfonyl and o-nitrobenzenesulfonyl groups. These

25 protecting groups may be chosen for use according to the

nature and the like of the compound of which amino group

is to be protected. Upon leaving such a protecting group,
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group, al kyl group, al kenyl group, alkynyl group, hal ogen atom

hal ogenoal kyl group, cyano group, cyanoal kyl group, am no group, am noal kyl
graap, N-al kyl am noal kyl group, N, N-di al kyl am noal kyl group, aryl group,

acyT al kyl group, 15 acylam no group which may be substituted, al koxyim no
group, hydroxyi m no group, acylam noal kyl group, al koxy group, al koxyal kyl
group, hydroxyal kyl group, carboxyl group, carboxyal kyl group,

al koxycar bonyl group, al koxycarbonyl al kyl group, al koxycarbonyl al kyl am no
group, 20 caphgxyalkkyhani-aaddredhs abloxkcamnposykanareogtang, to the

al koxycar bonyl am noal kyl group, carbanoyl group, Nal kyl carbanoyl group
which may havetactubst igtreept. on the al kyl group, N N-dialkyl carbanmoyl group
whi ch may have a substituent on the al kyl group(s), N al kenyl carbanoyl 193
group, N-al kergkea:kRamey lpalokelssgrequp, N-al kenyl - Nal kyl car banoyl group,

N al kenyl - N- al kyl car banoyl al kyl group, N al koxycarbanoyl group,

N-al kyl - N- al koxycavhpooyld dgroupcchiralikgxyoathanpykskekyl igveongioN gekyl -N 5
al koxycar banoyl al kyl group, carbazoyl group which may be substituted by 1
to 3 al kyl @eoynsspaaleky lguleamylingr oligmialek yi129 uWidhy Isaliépnygr d@d, 193 to

6- menber ed heterocyclic carbonyl group which may be substituted,

car banoy! al kiyll0)greowh,t eraldoyideasiareyihesl Kiga it Paeidsts thadt thave a 10
substituent on the al kyl group(s), N, Ndial kyl carbanoyl al kyl group whi ch may
have a substdanbpenyloe taveidal Q1. group(s), carbanoyl oxyal kyl group,

Nal kyl car bamoyl oxyal kyl group, N, N-di al kyl car banoyl oxyal kyl group, 3- to

6- menbered heterocyclic carbonyl al kyl group 15 which may be substituted, 3-
to 6-menbered heterocyclic carbonyl oxyal kyl group which nay be substituted,
aryl group, aral kyl group, heterqggg@{_roup, het er oaryl al kyl group,

al kyl sul fonyl am no group, arylsulYo m no group, alkyl sul fonyl am noal kyl

group, arylsul fonyl ard noal kyl 20 gKwyp, al bﬁ I 1 ppocar bonyl group,
arylsulfonylaniné&éR§3ﬂﬁﬂwﬁéoup7‘arkyr§ﬁlfé& gﬁ&%@%%? 6ﬁ§|alkyl group,
aryl sul fonyl am nocar bqpy! al kyl group, oxo group, @arbanmoyl oxy group,

ar al kyl oxy group, carboxyal kyl oxy 25 group, acyl oxy group, acyl oxyal kyl

group, aryl sul fonyl gneL HaIkoxycarbonylalkylsulfonyl group,
car boxyal kyl sul f ony 8rgﬂb, al koxycar bonyl acyl group, 194

al koxyal kyl oxycar bonyl (5yr oup, hydroxyacyl ,group,. al kox yl group,

hal ogenoacy! gr oup—carboxyacy! ngﬁ&%CdéNKRSEéﬁTNQVEUB¥%gcyIoxyacyl gr oup,
acyl oxyal kyl sul fonyl group, hydroxyalkylsulgﬁnyl group, al koxyal kyl sul f onyl
5 group, 3- to 6-nmenbered heterocyclic sul fonyl group which nay be
substituted, N-alkylam noacyl group, N, N dgalkylaninoacyl group,

N, N- di allky| cdrdmeeroy| @ltyl0®gr Qlp @hi & aag Bavkaee stistsanerteanitdhe af kyl
group(s), N Ndial kyl carbanoyl al kyl sul f onyl group which may have a 10
substituent @mfimed adlkgye grbuFHeP®s arteyias @F GRIYAcEr GRouFEdr¥R3 and R4,
together with each other, denote an al kyl ene group having 1 to 5 carbon

at ons, al kenyPBARESGIGUD halPh§IS™ #B°Rarbon atoms, al kyl enedi oxy group

G oup wini ch ey beSSHBERTT (4 bdES SR BTyt o IR ChP b Wi nay Be -

-10°C to 30°C in the presence of a base such as

15 triethylamine in an inert solvent, giving compound (4).
The inert solvent and base may be suitably chosen for use
from those described in Preparation Process 1. The
resultant compound (4) is condensed with carboxylic acid
(5) using the reagents and conditions described in

20 Preparation Process 1, whereby compound (1) according to

the present invention can be prepared. Sulfonyl halide
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substituted, an arylal kynyl group which may be substituted, a heteroaryl
group which may be substituted, a heteroaryl al kenyl group which nay be 20
substituted, a saturated or unsaturated, bicyclic or tricyclic fused

hyd ocar bon group which nay be substituted, or a saturated or unsaturated,
bicyclic or tricyclic fused heterocyclic group which nmay be substituted; 25
T represents a carbonyl or thiocarbonyl group; and Tl represents a carbonyl
group, sulfonyl group, 195 group -C (=0) -C (=0) -N(R~) -, group -C
(=5) -C (=0 . 2&8 (59)a 5245 b JaccoM&ude -C (=5) -C
(=S) -N (R~2])O)I-\I,I£& %\%i% 19%%‘@”%%%% %Qh@a;frocé%e? akgalc\)gnz£ F%Lr;r;lldar%iill?a group, al kyl
group or al TR rsfdsN (gd/10022 ) wadd £ho#doyreans an
al kyl ene gr%ﬁﬁth%?ﬁ%uﬁg%g %éé%ﬁi?ggégé, &hich/nay be substituteg? and R
means a hydgpgen,atoays hydeoxyingrespital kyl group or al koxy group, group
-C(=0)-NH, group -C(=S)-NH, group C (=0) -NH-NH, group -C (=0) -Az-C
(=0) -, in pbi&gha At 1 MPABSedssingl e bond or al kyl ene ‘group having 1 to 5
carbon atons, group -C(=0-A3-C(=0)-NH, in which A3 nmeans an al kyl ene
group having 1 tocSmsanlken(af cadcogdong t&€ () pr&érNCRayentNi ¢iRbgan, group
-C(=S) -C(=NOrRa) N (Rb) -, in which Ra nmeans a hydrogen atom al kyl
group 15 oraak&abeyprgpauvpd anda&bonsdanse awhiydr bigenfat boyihgdpoggesgt oup,

al kyl group or al koxy group, group C(=0 -N=N-, group -C(=S)-N=N-, or

t hi ocar bonyl group; a salt thereof, a solvate thereof, or an N-oxide

t hereof. 20 The present invention will hereinafter be described by the
follow ng Referential Exanples, Exanples and Test Exanpl es. However, the
present invention is not limted tQ4tS0csk exanpl es. [Referential Exanple 1]
25 tert-Butyl pyridin-4-y|carbanate:gb 6

Q'-02-C0-N (R1) -Q3-HNR? Q'-Q2-C0-N (R1) Q3N (R2) -T'-Q¢
(®) ()

!, R? and X have the same meanings

wherein Q*, @2, @% Q% R
10 as defined above, and T' represents a sulfonyl group.
More specifically, amine (9) may react with
sulfonyl halide (10) at -10°C to 30°C in the presence
of a base in an inert éolvent, giving compound (1).
The inert solvent and base may be suitably chosen for use
15 from those described in Preparation Process 1.
[Preparation Process 5]
In the compounds (1) according to the present
invention, geometrical isomers of trans-form and cis-form

in the relation between position 1 and position 2 are

20 present when 0% is the following group:
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HO NIII NJ O 4-Am nopyridine (10 g) was dissolved in tetrahydrofuran (500

m), di-tert-butyl dicarbonate (25.5 g) was added to the solution, and the

mture was stirred 5 at roomtenperature for 10 m nutes. The resultant

re®ction m xture was concentrated under reduced pressure, and deposited

solids were washed wth hexane to obtain the title conpound (16.9 g).

IHNWR (CDCl's) 8: 1.53(9H, s), 6.86(IH br.s), 10 7. 30 (2H, dd, J=1 . 5, 4

. 9Hz) , 8 . 44 (2H, dd, J=1 . 5, 4. 9Hz) . M5 (FAB) mz: 195 (MtH) +.

[ Referenti | e 2],at - But - f 0 s d-yi cagpapage: SHHO
a%gf%r%{;? 2 2k g%? 61%/2&93@0%%% Sk PyEd g Rgd- ¥4 cas

N~'"~ N,J corfpoun ined in Referential Exanple 1 was

di ssol ved i r r 240 )in@ndztbexs9l tibee. was stirred at
-78C for 1d£%§ﬁ%&§%¥gA ]gég%%és%lﬁgﬁg% (1.59 no??l, 500 m) of
n-butyl I'ithi um wag, added, £r opnhseptdcd dge sobEts0dh entpdlnedsi xture was
stirred for 20 10 mnutes and then for 2 hours with ice cooling. After the
reaction mxiyf g Wase COPLRE-tOrm 78%a ShkfuispovwearwidyY heréiRa?tgy bas
added, and the resultant m xture was warned to roomtenperature and stirred
for 1 hour.gdéteipéd,. 000 M) was added to the reaction mxture to separate
a water |layer. After 3N hydrochloric acid was added to the water 5 |ayer to
adj ust the pprepatheivatprotayerofotBats-formet hyl ene chloride was added to
separate an organic |layer. The organic |ayer was dried over anhydrous
sodium sul fate, and the solvent was distilled off under reduced pressure.
The residue was purified by col um chromat ography on 10 silica gel
(met hyl ene chloride: nmethanol = 50:1) to obtain the title conpound (33.2

1H NWVR ( ds) S 1.52(9H,§ ), ﬂ.89(IH,d,J:6.4Ft§,

. 5
7.99(1 H, d, J=6. T g 20(1 Hs), O 9l jbr.s). M5 (EAB) Y R227 (MrH) +. 15
[Referential Exafy e 3]—Fhi-azol 88 4IC] pyridime  MesO,

0S0,Me

OH

(1) (12a) (13a)
3
R Q° 4 R Q5R4
. N;‘Xi/R - Ny
ON %NH
(14a) ° (a) °

10 wherein 0%, R® and R! have the same meanings as defined
above.

As an example of preparation of trans-diol (12a)
from cyclic alkene (11), conversion from, for example,
cyclohexene to trans-cyclohexanediol (Organic Synthesis,

15 1995, Vol. III, p. 217) is known. As an example of
preparation of trans-diamine (2a) from trans-diol (12a),
conversion from trans-cyclopentanediol to trans-
cyclopentanediamine (WO98/30574) is reported. Trans-
diamine (2a) can be prepared from te cyclic alkene (11)

20 according to these reports.
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/I NN\ NwiS The conpound (33.2 g) obtained in Referential Exanple 2 was
dissolved in formc acid (250 m), and the solution was heated under refl ux
for days. The reaction 20 m xture was concentrated under reduced
preSsure, and a 5N aqueous solution (100 m) of potassium hydroxide and

di ethyl ether were added to the residue to separate an organic |ayer. The
organi c | ayer was dried over anhydrous sodiumsulfate, and the solvent was
then distilled off 198 under reduced pressure. The residue was purified

by col umm chr omat I : -
2)5/ 1) ;Jo obtain tﬁ%r -?/eoagnol%é uﬁ% ggiréﬁéyllﬁpﬁwﬂ%{gcm @?ﬂtmad.}@% (1H,

d, J=5. 4Hz)ab0\?é =d socﬁ roJC‘eBss% be 5c<9rn2e'31.(ﬂé'di Sint - 34ddd s). M5
U%& mz: 137 (M T%}HeM|m Exanpl e 4

5- Met hyl - 4, %c@nﬂa&&ir@mdd tdH nzof ofrhe Aal&dxi%/-rdéjécfhﬁlbécﬁ\' 1Br &b Adei srompound

(1.61 g) obtalned in Referentlal Exanpl e 3 was dissolved in

N, N- di net hylgesdaddsle 1568 ), and to the solution nethyl iodide (1.50 m)
was added, the resultant m xture was stirred at 80C for 4 hours. The

react i onsm X Rifep ABSt LONOLINS ¢ od € o finetes - fectweed pressure, 15 and the

resi due was dissolved in nethanol (100 m ), sodium borohydride (1.53 g) was
added, and the resultant m xture was stirred at roomtenperature for 1
hour. The reaction m xture was concentrated under reduced pressure, and a
saturated aqueous sol ution of potassiun1carbonate and 20 diethyl ether were

added to the resjlduesto separate apior anlc | ayer. The or an| Iayer was
dri ed over anhydr ﬂdlun1sulfaﬁ&m Mhe solvent m. ked of f

under reduced pressuire. Ther®sidue purified b  omat ogr aphy
on silica gel (nethylene chloride: nethqmpl 25 - 25 1) to obtanQ e t|tIe

conpound (1.28 g) .(1M99 1H NMVR (Cg@gﬁ) b: 2. 52 (3H, s{13b) 2
J=5. 9Hz) , 2.98(2H,t,J=5.9Hz), 3.70(2H, s), 8.63(IHs). M5 (FAB) niz.
155(I\/H-|)+ [Referential Exanple 5] 5 Lithium

5- met hyl - , 6, 7-t et r ahydr og¥i a@bl9[5,4-c] R\ .Q 2
R Hn—\\/t
2

—_ N _—
(14b) % (2b) "
wherein Q°, R® and R! have the same meanings as defined
above, and numerals.

10 As an example of preparation of cis-diol (12b) from
cyclic alkene (11), conversion from cyclohexene to cis-
cyclohexanediol (J. Org. Chem., 1998, Vol. 63, p-
6094) and the like is known. As an example of preparation
of cis-diamine (2b) from cis-diol (12a), conversion from

15 cis-cyclopentanediol to cis-cyclopentanediamine
(WO98/30574) and the like is reported. Cis-diamine (2b)
can be prepared from cyclic alkene (11) according to these
reports.

Cis-diamine (2b) prepared in accordance with the

20 above-described process can be converted into the cis-
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pyri di ne- 2-carboxylate: N/N ~ ~C00t. i S The conpound (6.43 g) obtained in
Referential Exanple 4 was dissolved in absolute tetrahydrofuran (200 10

mM)a to the soltion n-butyllithium(1.47N hexane solution, 34.0 m) was
add®d dropwi se at -78C, and the resultant m xture was stirred for 40

m nutes. After carbon di oxide gas was blown into the reaction m xture at
-78C for 1 hour, the reaction m xture was warned to roomtenperature and 15
t hen concentrated under reduced pressure to obtain the title conpound (9. 42
g). 1HNWR (c%@gﬂ@ g) ) P adBRf Hhe abowrAdeslthildEd Mrepakatibr 2H, )

M5 (FAB) nlz 99 (Mt [ Ref'erential Exanple 6] 20 tert-Butyl

2-am no- 6'7py55gg§g§p@49;015 4-c] pyridine 5[ 4H] -carboxylate: N O N ~ ~NHZ
S 0 200 1-tert-Butoxycarbonyl - 4- pi peri done (40.0 g) was dissolved in
cycl ohexane [(B:gHnat i doddes s@l ution ptol uenesul fonic acid ncnohydrate
(191 ng) and pyrrolidine (17.6 m) were added. The m xture was heated under
reflux 5 for 2 howrs dddde beahmaboue watisrtharsiqig - GearnStardagrizgrm Af t er
the reaction m xture was concentrated under reduced pressure, the residue
was di ssél vegkneratmtdainol Q¥ GRynie, pardesdl fior thewdompedingz d)l)was added. A

met hanol solution (10 m) of cyanam de (8.44 g) was slowy added dropw se
to according to the present invention, and so gedmetrical

isomers are present. Further, optical isomers may be
present in the respective geometrical isomers. The
preparation process of an optically active substance will

10 hereinafter be described.

3
Rz Q5 R3 Q5 . R QS R4
Ho..X(/R‘ Ho--kt/" _ MeSo,0m
| 50 50
N—R N—R
(15) (16) an

(18) (7a)

wherein Q°, R}, R?, R® and R! have the same meanings as
defined above, and R®® represents a protecting group for
amino group.

15 With respect to the preparation process of optically

active aminoalcohol derivative (15) of 1,2-trans-form, for
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10 the solution with ice cooling, and the m xture was stirred at room
tenperature for 5 hours. Precipitated solid nmaterials were coll ected by
filjgration to obtain the title conmpound (31.0 g). 1H NVR (DVBO d6) 8:
1.4T(9H, s), 2.44(2H,t,J=5.6Hz), 15 3.57(2H,t,J=5.6Hz), 4.29(2H, s),
6.79(2H, s). 20 M5 (EI) mz: 255(M+). (Referential Exanple 7] tert-Butyl

2- brono- 6, 7- di hydr ot hi azol o[ 5, 4-c] pyri di ne5[ 4H] - carboxylate: NO N~ ~Br S O
Copper(11) brom de (1.05 g) was suspended in N, Ndi et hyl f or mam de(20 m ),

and tert-butyl nitrite (0.696 m,). and the co (L ai-ned. in
Ref erenti al %Sf’é‘%eé 6 Me iF St W't rPriocceeScsoom?;%fjcJt(c‘rj%‘eﬂroyegécttﬁg}rle Q‘S%?n xture
was heated and, stiyree e A0St 3 1M Wdre oy clip ditene Jx8aid i HHext ure
was concentrated under reduced pressure, and the residue was purified by
col um chr omtqgraphyvrompsidéca @elotetdyil 1 acattdte hexarteranst=d) to obtain
the title conpound (568 ng). 5 1H-NMR (CDC13) 8: 1. 48(9H, s),

2. 85(2H, br . i oyyinherangl s @EIrhessena ¥ ibes)t kAo o( MHH) +.

[ Ref erenti al anmpl e, 8] 2-Bronp-4, 5, 6, /54 ety ahydy ot hi O[5, 4s.¢c] pyridi ne
10 trifl dor o‘af%ctr;%)ré‘a.dﬁ\‘f]r}—tN A%l@egyrhgl%%érfpo\aoﬁld ?fS’QOJ]'rrgaEfﬂo'bt“g“l flOe in
Referential dxapl & ggyvasydhi ssai ved, i gwet hyl aney chirm de ($a1l Juoland to
the solution trifluoroacetic acid (15 m) was added, 15 and the m xture was
stirred at rgomy emper at Whenf ahe3@msecondeupTiod opddcadad ymaxtive was
concentrated under_reduced pressure, and diethyl ether was ada;i][el;d%éfgxthe

residue. Predtiplaateehabl 4o HealehTal 6 werRF St 1Lt BT 131 ratt 0
g.bggl(ngP eJt:]ée’HP‘%if& O%%‘% 2%%%%?@?&?‘%@?244%@9% é?%ﬁsbrwis P 36
(FAB) migp: ZUMH) grol&ef ientdaeXAN®bBOMnd (16) can be produced.
2- Brono- 5-net hyl - 4,5, 6, 7-tetrahydr ot hi azol o] 5, 4-c] 25_pyri di ne: 202 N
~>--Br i S.As a protecting group corresponding to R’ 'in compound (16),
is preferred, among the ordinary acyl type protecting
groups, an alkoxycarbonyl group such as methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl group and the like, an
15 arylmethoxycarbonyl group such as benzyloxycarbonyl, p-
methoxybenzyloxycarbonyl, p- or o-nitrobenzyloxy-carbonyl
group and the like, or an arylsulfonyl group such as 2,4-
dinitrobenzenesulfonyl, o-nitrobenzenesulfonyl group and
the like. When the amino group is protected with, for
20 example, a tert-butoxycarbonyl group, aminoalcohol
derivative (15) may react with di-tert-butyl dicarbonate
at -78°C to 50°C in an inert solvent, giving compound (16).
The inert solvent may be suitably chosen for use from
those described in Preparation Process 1.
25 Compound (16) may react with methanesulfonyl
chloride at -78°C to 50°C in the presence of a base in an
inert solvent, giving compound (17). The inert solvent may

be suitably chosen for use from those described in

Preparation Process 1. As the base, is preferred an
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The conpound (422 ng) obtained in Referential Exanple 8 was suspended in
nmet hyl ene chloride (10 m), and triethylamne (0.356 nm) was added to make
a'iolution. 5 Acetic acid (0.216 m), an aqueous sol ution (35% sol ution,
002 m) of formal dehyde and sodi umtri acet oxyborohydri de (428 ng) were
successively added to the solution, and the resultant m xture was stirred
at roomtenperature for 1 hour. A saturated aqueous solution (100 m) of
sodi um 10 hydrogencar bonate, nethylene chloride (100 m) and a 3N aqueous
solution (3 m) of sodium hydroxi de were adde o . the reacti.qn_m xture to
Jeeriybioads oLy 5oaF o

conduct | i qupanéephraei 6HChAREePYERSPGan vEr " anhydr ous

sodium sul fate, . the_sol vent was disti 1 unge dopbggsere. The
15 resi dued@ﬁ§t8¥??fﬂi188pg§lg6péhnk%%?%h&?%g‘?&gﬁygoﬁegﬁgggg gel (met hyl ene

chl ori de: ”%HE%B?& ob yl@@h%)l ki@ nebhain dt e abii tye 1edBpdund up2ee -Mgenel H NVR
(CDC13) 8: 2.49(3H,"s), 2.79(2H,t,J=5.7Hz), 2.852 . 93 ( 2H, m , 3 . 58 (
2H, t, J=1.(DBHz hnd 20eMBikkEAB) m z: 233 (MtH)+. [Referential Exanple 10]

Li thium 5-nmet hyl -4, 5, 6, 7-t etrahydrot hi azol, o[ 5, 4-c] pyri di,ne-2-carboxy] at e:
203 N cooL i CRmBovRE ddfpolind (f%éFtnﬁ)l% bt’s&dﬁlég‘ PR HS g%”en?ioa? %éarrpl e

9 di I I bsal i het . (2 - L1Tigdi 1. 54N
he\Qg?\e IszisﬁtS:bgg Il% %3S%f>§g\%/agbgg§élé' ggg%rﬁ i ggﬂg%)u{lgSg?gghdléﬂaﬁnﬁg g(t ure was

stirred forg 3QJHtNULES AMilde iseA vep@l isi@h Afd er, Neassietg ydaidrarendidsxi de int o
the reaction m xture at -78C for 10 mnutes, the mxture was warned to room

t enper at ur &, NFee nresrdotliaare trimditder e mab mediodmtraicdd difdedr FEduddd pressur e
to obtain 10 the title conmpound (523 . 1H NWMR Q.d6)_ 8: 2. 37 (3H, s)
. 2. 64-2. 85 qdRlHc saAlvest (gh & .m%léﬂérﬁﬁ :ﬁ(t N |earhﬁt%i§ Vi

2-[ (E) ; 2- phenyl et.hepyl =4 At Xl at e t Yayhesi s was
conduc%éd isr?qﬁcecnotr g%cc}leoa)vgﬁatz%%azeh%ort al(r?' eldzg_.d;icn%eﬂrgc{&}%gt%, Vol . 61, p.
6496) by Paneksie alberSadidina hyragencardionst e 1218 g)a arakletrhy|

bronmopyruvate (10.5 nl) were added to a solution of cinnamam de (10.0 g) in
t et r ahydr ofhrloggr2Bie mychatas ohrpPoe TSIt EhHHPINE A% AP Uhs heat ed

Femper at ur & e THATiEr A AR 1 (6 AR I her S otad 26422 under
reduced pressired o, pblal J esitiene Tidd upioaceld coantysli de (30 ) vas
added to a solution of this residue in tetrahydrofuran (30 m) at O0C, and
the mixbure was graduadtycews nisr taomoon tegpesisdarder ifatekve hel fi xt ure
into compound (7a), there are many processes such as a
process of conducting hydrogenation with a palladium
catalyst, Raney nickel catalyst or platinum catalyst, a
reaction using a reducing agent such as lithium aluminum
20 hydride, sodium borohydride or zinc borohydride, a
reaction using zinc in the presence of nickel chloride or
cobalt chloride, a reaction using triphenylphosphine and
the like. Suitable reaction conditions may be selected
according to the nature of the compound. For example,
25 azide derivative (18) is hydrogenated at a temperature of
-10°C to 70°C using 1 to 20% palladium carbon as a catalyst
in a proper solvent, whereby compound (7a) can be prepared.
The hydrogen pressure may be raised higher than

atmospheric pressure. As the solvent, an alcoholic solvent
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5 was stirred for 63 hours, a saturated aqueous solution (500 m) of sodium
hydr ogencar bonate and ethyl acetate (150 m) were added to the reaction
niﬁﬁure, and a water |ayer was separated. The water |ayer was extracted

wi ™ ethyl acetate (150 ml). The organic | ayers were conbi ned, 10 washed

W th saturated aqueous solution of sodiumchloride (150 m ), dried over
anhydrous sodium sul fate and then concentrated under reduced pressure. The
resi due was purified by colum chronat ography on silica gel (hexane: ethyl
acetate = 5:1 -~ 3:1) to obtain e title 15, conpaun 9 NVR
(CDCl's) 8: guchgas @ﬁ,t%f",no =9, e%aﬂ?j‘o,lwa.n 25%(55 - 3,‘31%%3“. S%l)ﬁ?) 4"!?

6.96(1H, d, Jg 57 40638 Bk hohy236haHed 0361 8Ehe
7.63(IH,d,JE%g?gﬁ?F%}Jgg(‘I'H,&é). (Referent: al Exanmple 12] 20
2- [ (E) - 2- phepykeinerylchoxaz al, g4 eerhgll dehydei d@ , HNNNG 1 Di i sobutyl al umi num
hydri de (1.0N hexane solution, 66 m) was added dropwi se to a sol ution of

t he conpoundif@thyl2@stamigle ot di-med hiva PRafreddatiingl? Pegnpled@ EEYSY

met hyl ene chlqride (80 m) at -78C._After 15 m.nutes, t hano . ) was
added dropwiSS€d.VeRtd SUE FiSx S %&sFﬁ@daﬁﬁtﬁ8o%%ﬁ§ﬁ§§%a4%4?4%%#91 hour .

The react | o Jmixt g uas f biLered i dough Qs Lo and the el tant pasty

subst ance was di'ssolved in ethyl acetate (200 m) and a saturated aqueous
sol ution (2@ iMab1ef. ammoni um chl ori de was added, and a water |ayer was
separated. The water |ayer was then extracted with nethylene ch]oride (2 x
100 m). The 10 r &nmitcadtl vorgaiive 1amiees (Were REGREEEed TafF Rt eFSni th a

saturated aquequs sol ytion (100, of sodi um_hydro t.e. and

sat ur at ed ad]‘lktghst}?olqthcivc?n_ Scsrd{ﬁ%ﬂnp&qcoersisdeca(r{gﬁ %eig}‘?vaeg%or%?ntgod with the
filtrate,obtain the fid td@tdamd hrough, Geldd@iand theth diied over 15
anhydroﬁg ség#gﬁggaﬁ%atef'and tﬁ% solvggt was distilled off under reduced
pressure. Thedwesidhm: masedlrtddaach thiyorec dnmre shrbmafogriseide di )sidfi ca gel

(methyl ene chloride: ethyl acetate = 5:1 -~ methyl ene chlori de: t hanol -

10: 1) to obteRtigHe ¥ jaGtel iR g6 >g)°.bt2%”{ﬁf mﬁﬁ?‘% dﬁ%ﬁa@-‘?

6.96(1 H, d,J=16. 6Hz), .7. 35;:7.45(3H, =8. 4 i th

7.67(1 H, d. Jﬂ%t.la‘f%ﬁm’é?ezeifﬂ 3‘?3’ &ln%% ‘{‘513%%%&?3/516? é&%’%erﬁ?cezo%l( Wi-H) +.

[ Ref erenti al; Exaipl £ I3lodds - [ (E) - 2- Phenyl et henyl | - 4-vi nyl oxazol e: 206
15 Optically active compound (1) may be prepared by

an amide

separating racemic compound (1) through a column composed
of an optically active carrier. It is also possible to
separate intermediate (2), (4), (7), (8) or (9) for
preparing racemic compound (1) through a column composed

20 of an optically active carrier to isolate optically active
intermediate (2), (4), (7), (8) or (9), and then prepare
optically active compound (1) in accordance with any of
Preparation Processes 1 to 4. As a process for isdlating
optically active compound (1), optically active

25 intermediate (2), (4), (7), (8) or (9), a process of

fractionally crystallizing a salt with an optically active
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~N n-Butyllithium (1.54N hexane solution, 14.2 nl) was added dropwi se to a
sol ution of nethyltriphenyl phosphoni um bronide (8.16 g) in tetrahydrofuran
5 ( m) at OC, and the m xture was stirred at roomtenperature for 30

m notes. The reaction m xture was cooled again to 0C, a solution of the
conpound (3.69 g) obtained in Referential Exanple 12 in tetrahydrofuran (20
m ) was added, and the m xture was warnmed to room 10 tenperature. After
stirring for 2 hours, water (200 m ) and ethyl acetate (100 m ) were added
and a water - ated. r wash £xty acted wi th et hyl
acetate (50 érﬁa[)wx ftzcr %ﬁﬁg{'orﬁgrﬁ I aé;%sg ovgeraﬁét%gzconbi nagl)o(ll,y washed with

sat urated aqueous, SOl Ui Ph Hfa1504) WA GH Adide sl | Q4 19 1k dir etheover
anhydrous sodi'um sul fate, the solvent was distilled off under reduced
pressure. Thef@sd duenpsoPuiddd ed by colum chromat ography on silica gel
(hexane: ethyl acetate = 4:1 ~ 3:1) to obtain the title conpound (2.84 g).
20 1H NWR (DERadit fon Brdddds dd, J=1. 5, 10. 7Hz) , 5. 98 (1H dd, J=1.
5, 17. 6Hz) , 6. 56 (1H, dd, J=10. 7, 17 . 6Hz) , 6.95(1H d, J=16.6Hz),
7.31-7.48(3H, ), Ahod§- ThB6ESHponhdsMB1( FABromtzngl188 EMeHpresERef erenti al
Exampl e 14] 207 2-{2-[(E) - 2- Phenyl et henyl ] oxazol -4-yl }-1-ethanol: N OH
9- Bor abi cycliof8:=r3t g monaner €fh 5t 1@t rahyce o wincewenndn{1ldss8 m) was
added to a solution of the conpound 5 (13.0 g) obtajned in Referenti al
Exanpl e 13 iopntsimhyalrivdteserf{G00s i In el dheupn Qt wid lnde retinadfd@rat room
tenperature for 15 hours. Water (10 ml), a 3N aqueous solution (80 m) of
sodi um hydr & déesgiikefiebusdefait bgen peroxide (80 m) were successively
added dropwi se to the 10 reaction m xture at 0OC, and Hhe m xture S
stirred at room t nFEFROGNE EEPTESREGLS. PAT t&f WENEL 2ded6 M aaﬁ&%gvhﬁl

tate_(200 nj ded to th | t apt i i xt t t
vater [ Ajor e SEEEFSE ayerWEaER1 TAPTE0lw Th €8 ROTORKAT ot 61200 WY

After the 15 organic layers_were.collected, h j S r ous
sol uti on of %oﬁgﬂ?ﬁiﬁgrjrlaeaf%%d?#?e a"rvl%i%gf i %\%]?o%}g?ﬁq%%%yd?%%s?égglo‘g%{&

sul fate, the (())J:élg { was distilled off under reduced pressure. The residue
was purifie&D y col umm chromat ography on silica gel (hexane: ethyl acetate

20 - 2:1 --~ ethyl acetate alone) to obtain the title conpound (14.1 g).
R R atcoH R, A aecon M, A
A @ ®
e lery, —= Olng (O —— CHln (O,
; ; -7 _7
H,N H, H N H T\Q4 Q- szu H T‘Q4
(2c) (4c) (1c)

wherein 0, 0%, @% 0% R’ R! A, m and n have the same
15 meanings as defined above, and Tt represents a carbonyl
group.
A mixed acid anhydride, acid halide, activated ester
or the like, which is derived from carboxylic acid (3),
may react with compound (2c), giving compound (4c). The
20 resultant compound (4c) may react with carboxylic acid (5)
under the same conditions, giving compound (1lc) according
to the present invention.

In the above reaction steps, reagents and conditions,
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1H NMR (CDCL3) 8: 2.69(1H, br.s), 2.80(2H,t,J=5.6Hz), 3.903.97(2H,n),
=16.6Hz), 7.30-7.42(4H, n), 7.43 7 . 56 ( 3H, nm) . 208 VS

6.91(1Hd,J
(FAB) m z:

2- ®-{2-[(E)-2-Phenyl et henyl ] oxazol -4-yl } et hyl ) - 1Hi soi ndol - 1, 3( 2H) - di one:

216( M+tH) +. [Referenti al Exanple 15]

~N v 5 Phthalimde (200 ng), triphenyl phosphine (357 ng) and di et hyl

azodi car boxyl ate (0.214 m) were added to a solution of the conpound (292
ng) obtained in Referential Exanple 14 in tetrahydrofuran (15 m) at room

reaction m¥

0

{eeralut ey, 0,300 g LEL Webes b1 pegdborodnbavase heysobient of he

purified by
3:1) to obt
2.98(2H,t,J
. 45 (5H, M
7. 84 (2H,

Exanpl e 16]
2-{2-[(B)-2

i mac S er teduced pressure. e residue was
R R S R R a o) B o ©

, 7. 71 (2H, dd, J=2. 9, 5. 4Hz)

ggloQS%orﬁaté-oﬂkgkobu5§l(EAEbrﬂférm345 vMtHh) carbBefdienti al
20 tert-Buthyl

( a@hgnﬁbgtmgnyhbo§aégbnéylbetbybeaebanﬁme:aéﬂg hal NleudH 00Af t er
hydr azi ne nonohy

rate (1.50 m) was added to a solution of the conmpound

(6.40 g) obpabpedetnpReterantingl cExanplyéitsachdet(Banwithl 80 Aridat room

t enperat ure

, and 5 the mxture was stirred for 1 hour, hydrazine

égaéggéé ?Sggégghtgézg-gﬁg%roﬁorﬁgtélbhcﬂ,aé=é6hy5FE) , 7 .28-7

nonohydr at eh&0iB@0sukch was thddeylaghailnrader osnoxedyér &hdPE1dgnd THe ni xture

was stirred

for 2 hours. Methylene chloride (150 m

), a saturated agueous

sol ution (15@tilpted sediewmimyducgenvarbenst &1848 Qif- €8LErBut yPUBM c3Fbonat e

(13.4 g)

10

15

20

25

ester can be prepared by, for example, reaction of a
phenol such as p-nitrophenol, N-hydroxybenzotriazol, or N-
hydroxysccinimide with carboxylic acid (3) using a
condensing agent such as N,N'-dicyclohexylcarbodiimide or
l—ethyl—B—(3-dimethylaminopropyl)carbodiimide
hydrochloride. The activated ester can also be prepared by
reaction of carboxylic acid (3) with pentafluorophenyl
trifluoroacetate or the like, reaction of carboxylic acid
(3) with 1—benzotriazolyloxytripyrrolidiﬁophosphonium
hexafluorophosphite, reaction of carboxylic acid (3) with
diethyl cyanophosphonate (Shioiri method), reaction of
carboxylic acid (3) with triphenylphosphine and 2,2'-
dipyridyl disulfide (Mukaiyama method) or the like. The
thus-obtained mixed acid anhydride, acid halide or
activated ester of carboxylic acid (3) may react with
diamine (2c) at a temperature under cqoling to a
temperature under heating in the presence of a proper base
in an inert solvent, giving compound (4c). Thus-obtained

compound (4c) may react with a mixed acid anhydride, acid
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10 were added to the reaction mxture at roomtenperature. After stirring
for 30 mnutes, a water |ayer was separated and extracted wth nethyl ene
chloride (50 m). The resultant organic |ayers were conbined and dried over
an®drous sodium sul fate, and the solvent was then 15 distilled off under
reduced pressure. The residue was purified by colum chromat ography on
silica gel (hexane: ethyl acetate = 2:1 ~ 1:1) to obtain the title conpound
(5.06 g). 1HNWR (CDOs) 8: 1.45(9H, s), 2.75(2Ht,J=6.6Hz), 20

3.46(2H,dt . J=5.9, 6. 6Hz),,. . 4..92(]I <4y Il ) unBe29+hA5(4H,
m, 7.48(] Qa&lfzélé’.%ﬁz‘%‘f” t.gcfszég(&r%%)fd,%%d )!.ﬁsl%zja)ﬂi?j 3?( ﬁﬁ% mz:
SIS(MH) -+, 3 M RAAU NS 1ty 1 it YMPRGHD (o)l RISl e Dl e 17] 210
ert - But hy

2-[(E)-2-p - 110 o i rygr [ Bndr GkRyiidnneohoddlioear haxyl at e
. N Par af orma éﬁﬁ??{%@%&nﬁ) tT?';%dQ:c‘)%iélt%%fpltjtgnesuI fonic 5 acid (7.2 ng) were

added to a ol utd.on of, the compaund (490 winh e id Ref@r et iate
Exanple 16 in té%uene1115 m) “at roo%1tenperature. After heating under

reflux £or {dyhodne the F18aed | DN MRt reLctibon abt aiainiee cant) aitch et hyl
acetate (15 nml) and a saturated aqueous solution (15 m) 10 of sodium

hydr ogencar onsdey Wwet ea@digled3t o the reaction mxture to separate a water

| ayer. After the water |ayer was extracted with ethyl acetate (10 m), the
resul tant organi cas ayessi fier eexampleed Antherhase oveed abhy'RGusS BRI um

sul fate, and the solvent was distilled off under 15 reduced pressure. The
resi due wasmapyrhé i eenbyored uparketnanes ogf aphyabh BeTaEa %@Ia£ﬁ%%h%%:ethyl
acetate = 3:1 -~ 2:1) to obtain the title conpound (153 ;.,1H—NNR (CDd s)
b: 1. 50 (9¢hrsh meRalsy spehbas §9>d}ur3.caeb@121lf§%ran§)P?gg.%BWQH, s),
6.90(1 H d, J=16. 1Hz), 20 7.29-7.42£3H m, 7.46(1 H d, J=1 .lkté d
7.52(2R0d, JezrRepytevalkaBl WebaloYkRKkigesS 89¢pNeP sBBTL BResEhGX1de
227(M Boc+H) +. [ Referenti al Exanple tert-Butyl .
2-forny|-6,?DﬁiH?Hﬁ%ﬁké%oPBF8¥ﬁgg]p?i?%?ﬁe@fﬁ?;-%5958%%?3Fe§u531a5

sodium hydroxide and potassium hydroxide, and hydrides of
alkali metals or alkaline earth metals, such as sodium
hydride and potassium hydride; organic metal bases

15 exemplified by alkyllithium such as n-butyllithium, and
dialkylaminolithium such as lithium diisopropylamide;
organic metal bases exemplified by bis(silyl)amine, such
as lithium-bis(trimethylsilyl)amide; and organic bases
such as pyridine, 2,6-lutidine, collidine, 4-

20 dimethylaminopyridine, triethylamine, N-methylmorpholine,
diisopropylethylamine and diazabicyclo[5.4.0]undec-7-ene
(DBU) .

Examples of the inert solvent used in this reaction
include alkyl halide type solvents such as methylene

25 chloride and chloroform, etheric solvents such as
tetrahydrofuran and 1,4-dioxane, aromatic solvents such as

benzene and toluene, and amide solvents such as N,N-
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NOONOHO Acetone (8.0 m), water (4.0 m ), N nmethyl norpholine N-oxide
(577 ng) and a 0.039 M aqueous solution (3.20 mM) of osmumtetroxide were
add to a solution of 5 the conmpound (803 ny) obtained in Referenti al
Exalple 17 in tetrahydrofuran (16 nm) at roomtenperature, and the m xture
was stirred overnight. Ethyl acetate (50 m) and a 100 aqueous solution (50
m) of sodiumthiosulfate were added to the reaction mxture to separate a
wat er layer. 10 The water |ayer was then extracted with ethyl acetate (30
m). After tdgnd@sylt@thaRi@ani arl ayeris iwer &ccamiseedodvendri @d over
anhydrous sodi um sul fate, the solvent was distilled off under reduced
pressure. Mherekids. Sodnt valieh 48.dimd)huhdssbibhxidertapeidtate (790
nmg) were 15 added to a solution of the residue in tetrahydrofuran (16 m).
After stirriggléont 3shorss atdybnacedatehd 30i k¢ )nandosaiesd (50 A0 wer e
added to the reaction mxture to separate a water |ayer. The water |ayer
was extractedasesh ethyl acetate (20 ml). After the resultant organic

| ayers 20 were conbi ned, washed with a saturated solution (50 m) of sodium
hydr ogen&ar bonat e Emdtige | gldovvede aphiledurr SRRT 2 Q| $BERS/ tRECSOTVEHt was
distilled off under reduced pressure. The residue was Eurified by col um
chr onat ogr aphycbnasi kttacheng (aesaheaBing| Ohcdt BFRLECHIRIIEOUP 2309 4
obtain the title conpound (234 ng). Since this_al dehyde uns , It
was i nredi at ePyvassdonnofha ﬁé&ggﬂ@aé%iaﬁPuﬁkﬁﬂmﬁg? E%%§¥ i?é%?%ﬁ; s),
2.77(2H,br.s£ 3.77(2H,br.sé, 5 4.62&%H,§£) 9.70(IH,s). [Referential
Exanpl e 19] SbhersPy- BGeYRy 139nspRppund (1) -

6,7-dihydrooxazoloéghééé]g§é%ghg%%gﬁé%gmgdkggrQﬂﬁxgaéggup7gi¥~ig U~

“Ove 0 10 Sodiumc nmanganese di ox 0 ng) were added
0 2 Sl CRehokisvSREPRURT,( pEacBL 08! 9rBED, | inRehessnbeab Bxagp © 18

i n et hanol P@?ﬁsﬁﬁfya room tefperature. ter stirring for 30 m nutes,

the reaction mixture el d threugh Cahithe Wrbhpethylsyhthasesave. The
filtrate masu%ééhgg ﬁ??%o&55335?58 ni% ané saturapgd gqueous sol ution of

sodi um chl or io%g;aﬁug.% HolpRdadr | 8d reven1amygr pepticdi smstkidte. Ahe
sol vent was then |st|IF%d of f under reduced pressure, and the residue was

purified by ealwil GhrorRRATaphYy @ Siditdangel a2®oiyerabenyet kylougset ate =
3:2 --~ 1:1) to obtain the title compound (120 ng).
such as tert-butoxycarbonyl, methoxycarbonyl and
15 ethoxycarbonyl groups, arylmethoxycarbonyl groups such as
benzyloxycarbonyl, p-methoxybenzyloxycarbonyl and p- or o-
nitrobenzyloxycarbonyl group, arylmethyl groups such as
benzyl, 4-methoxybenzyl and triphenylmethyl groups,
alkanoyl groups such as formyl and acetyl groups, aroyl
20 groups such as a benzoyl group, and arylsulfonyl groups
such as 2,4-dinitrobenzenesulfonyl and o-nitrobenzene-
sulfonyl groups.
As the protecting group for hydroxyl group, it is
only necessary to use a protecting group for hydroxyl
25 group, which is generally used in syntheses of organic

compounds. As examples thereof, may be mentioned

alkoxymethyl groups such as a methoxymethyl group,
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1H NWVR (CDC13) b: 1.49(9H,s), 2.73(2H,br.s), 3.74(2H br.s), 4.01(3H, s),
4.59(2H, s). M5 (FAB) m z: 283(MtH)+ 213 [ Ref erential Exanple 20] Met hyl
5-get hyl -4,5, 6, 7-t et rahydr ooxazol o[ 5, 4-c] pyri di ne2-carboxyl ate: N O
~N®*~~DMVe 5 Trifluoroacetic acid (15 n) was added to a solution of the
conpound (500 ny) obtained in Referential Exanple 19 in nethylene chloride
(15 mM) at roomtenperature, and the m xture was stirred for 10 m nutes.
The reaction m xture was concentrated under reduced pressure, and 10

met hyl ene %‘%@-3*6%?33’(13??&@%5‘. thicet Y @inRe 1(,0.44%% tHokybasetyilc aaei d (205 m ),

formalin ( um triacet oxyborohydride (570 ng) were added to

the result . AWR @y I Q@URYTPenaanos]l Aftceipsstdudh g faor aeoylnut es,
nmet hyl ene g{ﬁ%{h eﬁ(ZO r¥1) and a saturated aqueous 15 solution (50 m) of

sodi um hydrpgsfcarhenat el added 490 separatyd ayrangarirdd layert-The wat er
| ayer was extracted vvitﬁjrrethyl ene chloride (3 x 20 m). After the

resul tant qngafididrastefis Vefle 0o dr cgrd add cdrbed ydv groaphyganots sodi um

sul fate, the solvent was distilled off under 20 reduced pressure. The

resi dueswaspiiddiatl 41y aolesmechrioratagralpiyl areip gichyas a tert-
(chlorof orm met hanol = 20:1 10:1) to obtain the title conpound (257 ng).
1H NVR ( CDG)yB:g2owi? ¢B8Hin Srylmetind goypisugh a9 yaeensak ZEow -
3.61(2H,t,J=l.7Hz), 4.00(3H, s). 214 MS (FAB) mz: 197 I\/H—II%+,

165( M OCH3)Bhe [ &Ref aclehng adndxbepl 12191 LHhRFptecting group may be

5-net hyl -4, 5, 6, 7-tetrahydrooxazol o[ 5, 4- C%Bt\(ri di ne- 2- car boxyl at e; %gﬂi _ ~N
0 0 5 WatercgBdechtd bmECEORIYMTRYHBEXI AT YPT TV Iere” atdet t 0 2
solution of (800 ng) obtained in Referential Exanple 20 in tetrahydrofuran
(24 M) at #Bbm tenperature, and the m xture was stirred for 10 m nutes.

The re%%tlon Compound (lc) according to the present invention can

be converted into various derivatives by converting its
functional group. For example, a compound in which A
is a nitrogen atom having no substituent can be
converted into an amide compound by acylation using a

15 mixed acid anhydride, acid halide, activated ester or the
like in accordance with ordinary organic chemical methods,
a sulfonamide compound by reaction with a sulfonyl halide,
an N-alkyl compound by reaction with an alkyl halide, an
N-aryl compound by reaction with an aryl halide or a

20 carbamate compound by reaction with an isocyanate.
Incidentally, the compound in which A is a nitrogen
atom having no substituent can be prepared by, for
example, treating compound (lc) prepared from diamine
(2c), in which A has been protected with tert-

25 butoxycarbonyl group, in accordance with Preparation
Process 7 with an acid.

The compounds according to the present invention
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10 m xture was concentrated under reduced pressure to obtain the title
conmpound (825 ng). 1H NVR (DMSO-ds) 8: 2.37(3H, s), 2.47(2H,t,J=5.6Hz), 2.
64 H t, J=5. 6Hz) , 3. 43 (2H, s) . [Referential Exanple 22] 15 Methyl
5-cMl or o- 6-f | uor oi ndol e- 2-carboxylate: HF N MeOOC CI A m xture of nethyl
3-chl oro-4-fl uoro-aazi doci nnamat e (Japanese Patent Application Laid-Open
No. 149723/1995) (1.85 g) and xylene (140 m) was heated under 20 refl ux
for 1 hour, and the solvent was then distilled off. The residue was

urified b t ohi of i de
Eo obtain ¥H€ﬁ%#WF55%%%%%J%%£a§%¥}§%%%%éh an§'§ﬁ£§f9@$ gygﬁg%%gﬁfy | de)

7.13-7. 15(|Fkﬂawn mé%%é&%ddfér9e§a£bf@ktéxtfagéiéﬁtdpﬁeglﬁfgétlén
8.93(IH br.s). M5 (FAB) niz: 227 M. Referentlal Exanpl e 23]

5- Chl or o- 6- fff‘@é@i@ﬁi@i ec@r&r@é@@?‘ﬂ%ﬁyﬁcfﬂacﬁ&lﬂ HEOs €41 10z dheog prpound
(461 ng) obtained in Referentia anple 22 was dissolved in a m xed

sol vent of teteapydsdf uzapiddp at. mMeidalpduiiiagcandiivgg eto (K m ),
| ithium hydroxide (283 ng) was added at roomtenperature, and the m xture

was stirmed ppesdnbouigentihen 18asobyetbnnastdisintbedesi feandeltsednced
pressure, and 1N hydrochloric acid was added to the residue to weakly
acidify it. Jbeoréswnteanitpoodeinnag saltefoendiby febttadnen and dried to
obtain the title conpound (422 ng). 1H NWR (CDC13) 8: 7.08-7.10(IH m,
7.34(1 H,d, J=9. 5Hz) Qp20cF] 88¢ bk ds JGFr Y , TaomOaAg | #s¥ymetBicochrpe). M
(FAB) mz: 213 (W)
atom are present in the compounds of the present invention.
Such an optically active isomer can be prepared by the
10 process of preparing from optically active diamine (2c¢),
and besides, a process of forming an optically active
amine or acid and a salt from racemic compound (lc) and
fractionally crystallizing it, a process of separating it
by column chromatography using an optically active carrier.
15 Compound (lc), in which T! is a sulfonyl group, can
be prepared by changing carboxylic acid (3) to sulfonyl
halide (10) in the reaction of compound (2c) with
carboxylic acid (3).
[Preparation Process 8]

- 20 Compound (lc) according to the present invention can

also be prepared in accordance with the following process:
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[ Referenti al Exanple 29]
5-(Pyridin-4-yl)-4,5, 6, 7-tetrahydrothiazol o[ 5, 4-c] pyri di ne: 216 NNS

N ,J 1) Diphosphorus pentasul fide (500 g) was suspended in fornmanm de (3,000
M®wth ice cooling, and the suspension was stirred overnight. Water and
diethyl ether 5 were added to the reaction m xture, and an organic |ayer
was separated and dried over anhydrous nagnesi um sul fate, and the sol vent
was distilled off to obtain an oil. After the oil was dissolved in

n- butanol (350 m ), and ethyl 3chl oro-4-oxo-1-piperidi necarboxylate (150 g)
synthesi zed 10 acgording to the process described in literature
(Tetrahedron, 19 AVpl. 39, p. 3767) was added to the solution, the

resultant m xture stirred at 100C for 2.5 hours. The reaction m xture
was filtered tHeblgh Jdate. The filtrate was masned\%Jkla sat ur at ed
aqueous 15 solugiéh 0 _ﬁ@S}uQ1h rqg@car Bt e afy sat urat ed aqueous
sol ution of sodi umchHori de, “and dri eddover_ a Qgrous sodi um sul fate.

The solvent was di st |ed of f @hger s@thced—preSiine, /i the resi due was
purified by col um chromatogra hﬁfﬁﬁ{silica-gelH@ﬂé?ﬁ%Lgne chl ori de- Met hyl
20 acetate: hexang = 1hQ)/y%{ 4 n Whyl 6,7 Q'

di hydr ot hi azol o[ 5, 2&)pyri'di ne- 5( 4kd1)y car boxyl ate (79(2® g). 1H NVR ( CDC13)

8: 1.30(3H,t,J:§:H§ )\ R 96(2H, br.s), 3.82(2H, er(s{, 4.19(2H, q, J=7. 3Hz),
4.73(2H br.s), 8 mse{TH s ) 217 M5 (FAE mz: 213(MH) +., 2) A 3.5N
agueous sol uti om’¥-R50 ad ) of sodi um hydr oR dg s atdeshio B eAr%action
product (33.5 g) obtgdned above, and the m e wagaheated r reflux 5
overnight. After the reaction m xture wigH,) g&kﬂﬁ@:o—Loenlﬁﬁ er
di-tert-butyl dicarbonate (103 g) was added th,ice cool a
m xture was stirred overni ght at roon1tenﬁ€?aiwf%f After, g??ﬁyd
acid was added to the reaction mxture to adugist 't he pFPTﬂered&)to l1to 2,
10 net hyl ene chloride was added. After separation of an

wherein 0, @2, ¢4 R3} R* A, m and n have the same
meanings as defined above, T! represents a carbonyl group,
and R°' and R®! represent protecting groups for amino

5 group.

Compound (21) can be prepared by removing the
protecting group R®! of compound (19) obtained by
pfotecting the amino groups of compound (2c). No
particular limitation is imposed on the protecting groups

10 for amino acid illustrated as R®! and R® so far as they are
groups generally used in protection of the amino group.
However, as typical examples thereof, may be mentioned the
protecting groups for amino group described in Preparation
Process 7. In this case, R°! and R®' are required to be

15 protecting groups capable of leaving by.different methods
or conditions from each other. As typical examples thereof,

may be mentioned a combination that R% is a tert-
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organic |l ayer, the organic |ayer was washed successively wth an agueous
sol ution of sodi um hydrogencarbonate and saturated aqueous sol ution of
sq&Lun1chloride and then dried over anhydrous sodiumsul fate. After the
or®ani c 15 |l ayer was concentrated under reduced pressure, the resultant
resi due was purified by colum chromat ography on silica gel (ethyl acetate:
hexane = 1:2) to obtain terthbutyl

6, 7- di hydr ot hi azol o[ 5, 4-c] pyri di ne-5(4H) -carboxylate (21.1 g) . 20 1H NWR

od's) 8 i - 1 13; 2662Heh 42rBBn2 . 8. 67
I T T I R R CA s

added to a qﬂfgyg ggp?%cwg ;W%é@-@@ Boobit af edusa adeosdipy 20 25 in

met hyl ene chl ori oom tenperature. After stirring for 10

m nut es, thgygeﬁgﬁﬁQQ ThXtURE aRe CONCERE r abepoumndes £ reldiickedapiessure, and
4- br omopyri di ne 218 (5.20 g), N, N-dinethylformamde (30 m) and
triethyl am pe.6d5- §ral Yoviee epadeedtéa. t liparesicueirat suwBma epEredtumg  and
the m xture was stirred at 150C for 2 days and then allowed to cool to room
tenperanregrgabprk@§§e5t§rEﬁﬂpbbadesimasemsppheaemﬁlgyeﬁiﬁ@?@?ﬂbﬁg and the
filtrate was concentrated under reduced pressure. Thereafter, methylene
chloride (50ocmheapdoaesatugagedunqueous sol ution (100 rnl) of sodium

hydr ogencar bonat e were added, and the resultant water |ayer was sa%Hrated
with 10 sodi um chtompdendAfiRél sapapasPoheoPraRasrgalycCPayeF t1Pfet"e

resul tant water |ayer was extracted w th_nethyl ene chlgrid68$5 x.30 m).
After the rbydrbayl grgapi énl ayéreakePBodofsiAdatiNg drfdd18Ver “Bnhydr ous
sodi um sul fate, the solvent was distille of f under rfdugegfpressure. The
15 resi due wASNPUOILP®d byS cBN uRRARRBnaE ofPapRYSBRATSFTTRa Gel (met hyl ene

Ih R ey eatsoney panivetiyls (o) 3 £ 0y (P EURI LS, O
ST, 28 5] L2 o, K B BBt el Sl
et e I B Sl gl Sugethyleom© o 28
As a process for converting the hydroxyl group in
aminoalcohol derivative (20) into an amino group, may be

15 mentioned a process in which aminoalcohol derivative (20)
may reéct with methanesulfonyl chloride, p-toluenesulfonyl
chloride, trifluoromethanesulfonic anhydride or the like,
the resultant product may then react with ammonia, a
primary arylalkylamine such as benzylamine, p-

20 methoxybenzylamine or 2,4-dimethoxybenzylamine, a
secondary arylalkylamine such as dibenzylamine, or a
hydroxylamine such as N-benzylhydroxylamine or N,O-
dibenzylhydroxylamine, and benzyl group or the like is
then removed as needed, thereby preparing diamine (21) .

25 Aminoalcohol derivative (20) can also be converted into
diamine (21) by reacting it with phthalimide or

succinimide in accordance with the reaction with
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r in cyclohexane (20 m), pyrrolidine (4.35 nm) and ptol uenesul fonic acid
nonohydrate (48 ng) were added, and the m xture was heated under reflux for
70wﬂinutes while renoving water by a Dean-Stark trap. The reaction m xture
5 s cooled to roomtenperature, and a supernatant was taken out and
concentrated under reduced pressure. The residue was di ssolved in nethanol
(15 M), and sul fur powder (1.60 g) was added with ice cooling. After 15

m nutes, a nethanol solution (10 nm) of cyanamide (2.10 g) 10 was added
dropwi se over. ' LY $cakbbkedater (duday§amdhe

sol vent vvas'E%%égiewgghggphgﬁge%hree%ggg ;g)rzglgsur e, agd the(r esi dge was
purified by,celupm chremat egiaphynantsehi €2caekngnehbykenetebhori de:

met hanol - 20:1 -~ 10:1 4:i) to obtain 6, 7-di hydro-4H pyrano[ 4, 315

d] t hi azol - 2p¥banicre wi3ndAvalkazideNWR (CRELB) 18yd2aG8n2. 70(REh A)in the
3.97(2H,t,J=5.6Hz), 4. 63°(2H, s) , 4. 94 (2Hbr. s) . M5 (FAB) mz: 157
(MtH) +. 2) Eoppenkl iy coLpride (141300g0)dinmsides$dlyedannb@Opaepéoadtby| e
(50 mM), and tert-butyl nitrite (3.93 g) was added in one portion with ice
cool i ng.5 Af haldihg mimmdhes, bherdoepguadydbiiyledine tshehabsve- descri bed
reaction (3.97 g) was added over about 1 hour, and the reaction m xture was
stirred at beamtlenperat pracfdioxybeouylafhiae2®r @adti on m xture was heat ed
to 65C and continuously stirred for 2 hours. After silica gel (20 g) was
added to t heimeddoxyiremzylangne,he selopasie ryas rdilsdivieaiors syrieS220
reduced pressure, and the residue was purified by colum chromatography on
silica gel @EHbearrelagtimg, ééé@aﬁyd£9§yﬂﬁﬂﬂéeoﬁﬁ5%ha@h@‘titIe conpound (1.78

g TN 5SS N B S Shen ("
e e R
and 001 um ACCSER R TS TabtO) TRE R AET 8 VAL LT T od 1o B hays
{11 trart on, RS RO S EtEa ot e I e A s Vet Sub) ect ed 1o

colum chro {d 141G X Wo aget st st idnl) to obtain
6, 7di hydr o- %ﬁhﬁiﬁ%ﬁﬂ(ﬁvﬁgﬁé hl.clg‘z%fae“f WSS?QMQ .

product with a proper base or directly reacting

15 aminoalcohol derivative (20) with triphenylphosphine and
ethyl azodicarboxylate, and removing the benzyl group or
the like as needed.

The resultant diamine (21) may react with carboxylic
acid (3), giving compound (22). The protecting group R

20 is successively removed, giviﬁg compound (4c). Compound
(4c) may react with carboxylic acid (5), giving compound
(1c) according to the present invention. The reagents and
reaction conditions in the reaction of compound (21) with
carboxylic acid (3) and the reaction of compound (4C) with

25 carboxylic acid (5) may be the same as those described in

Preparation Process 7.

Similarly, compound (lc) in which T! is a sulfonyl
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1H NWR (CDC13) 8: 2. 97-3. 01 (2HmM , 4 . 04 (2H, t, J=5. 6Hz) , 20
4.87(2H, s), 8.69(I1H s). Ms (FAB) nmz: 142 (MtH)+. 2) After the product
(1.&4 g) obtai ned above was dissolved in diethyl ether (30 m) and cool ed
tow78C, 1.6 Mbutyllithium(6..6 m) was added, and the m xture was 25
stirred. After 20 m nutes, bubbling was conducted with 221 car bon

di oxide for 15 mnutes. The reaction m xture was warned to roomtenperature
and concentrated under reduced pressure to obtain the title conpound (1.65

R O A

3-(tert-But n 1420) C 0 i apapgsankatieny with
Applicationgéggggggeﬁg%gagsé}égF?%QSQ% ?égkg}gg Sg wasgdissoﬁveg in formc
acid (60 ni e dgryreflux for 4 hours. The reaction m xture was
concentrate a%%%é?q?gdgggg gséssure, and a 5N aqueous solution (100 m) of
pot assi um hygraxde +ane direldyls ehher were added to the residue to conduct

| i quid separation. 15 The resultant organic |ayer was dried over anhydrous
sodi um sgll f at e, amdtd@§c§9|yﬂépaM@Sidmspiééeﬁsoéf imderme@tarced(pekessur e.

D ethyl ether was added to the residue, and solids deposited were collected
by filtrati et @relpadiat itdhe ddstdrd beahiourt ec@ et igh. P2OcEEsNVRWIGHCPS) b: 7
. 93 (1H, d, J=5. 4Hz) , 8 . 60 (1H, d, J=5. 4Hz) , 9.07(IHs), 9.46(IH,s).
[ Ref er ent i aldelsxanjnlesl .28]
5-Met hyl -4, 5,6, 7-tetrahydrot hi azol o[ 4, 5-c] pyri di ne: 222 S , NN~ The
title conpound was obgained fromthe cogpound obtaiggd i$4Referentia
Exanpl e 27 inzaﬂﬁénl%f manner toPRRefiefential Exanpl® 4

(CH,)/ (CH,), ——= (CHp)/ (CHy), — (CHy, CHY)y ———
HO OH MeSO,0  OSO,Me Ny N
(23) (24) (25)
Ra 4
A
(CH,).! (CH,),
H2N>—§\IH2
(2¢)

wherein R¥), RY, A, m and n have the same meanings as

10 defined above.

As preparation processes of diol derivative (23), are
known, for example, conversion of 1,2,3,6-
tetrahydropyridine into l-benzyloxycarbonyl-3,4-cis-
dihydroxypyrrolidine (Japanese Patent Application Laid-

15 Open No. 138264/1995), conversion of L-tartaric acid into
(R,R) -tetrahydrofurandiocl or (R,R) -N-benzylpyrrolidinediol
(Tetrahedron: Asymmetry, Vol. 8, p. 1861, 1997). Diol
derivative (23) can be prepared by using such an already

known process or applying such a process and removing a
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5 1H NWR (CDC13) 8: 2.52(3H, s), 2.77(2H,t,J=5.4Hz), 2.92-3.00(2H, m,
3.69(2H,t,J=2.0Hz), 8.61(IHs). M5 (FAB) mz: 155 (MtH)+. [Referenti al

Exagpl e 29] Lithium5-nethyl-4,5,6,7-tetrahydrothiazol o[ 4,5-c] 10

pyr ™i ne- 2- carboxylate: S /~-COOL I ~N N The title conpound was obtai ned
fromthe conmpound obtained in Referential Exanple 28 in a simlar manner to
Referential Exanple 5. 15 1HNWR ( DVMSO-d6 ) 8 2 . 38 ( 3H, s ) , 2. 64 (
2H, br . s , 2.80(2H,br.s), 3.44(2H,br.s). [Referential Exanple 30]

)
2-Cnloro- N, Nl g 54 etdahydrohenz o ez Bagiidigs dd ~~--C | ~N
S 20 2-Chl orl*%)rdd4{§éé&ﬁ%/3%%\% SO-If)enzot hi alzo -6(5H) - one 223@ja (Helv. G m
Acta., 1999, Mol.477, p. 1256) (2.0 g) was dissolved in nethanol (100 nl),
and anmoni um acetate (8.2 g) and sodi um cyanoborohydride (4.0 g) were added

to heat the m xturg dindelyiRdd e T @r3)20nd10 U cHiMENae et an i If dn wias
added to the reaction mxture to deconpose excessive sodi um

cyanobor ohy dgy fr P 04 € 4 heerged ¥eniravasndd Stddd Bth@ffo undem reduced
pressure. The residue was alkalified with a 1IN solution of sodi um hydroxide
and thensexttagieththtd etttyd epeesdhos i df. a These esul dmntnergasvkvéeriyer was
10 dried over anhydrous magnesi um sul fate, and the solvent was distilled
of f under regiceng peassomedt 62 bt aithea ipant sl lventoinay HE $uwitlablas

di ssol ved in nethanol (50 m), and an aqueous solution (4.29 g)_of

f or mal dehydechosles ofio nm sy afiobor thysie | des¢Biaed gdn WBEePABIBHOP oF 5PFFSEhe 15
m xture at roomtenperature for 12 hours. The sol vent. was distil|ed off
under reduced. prissmanes, Rt ietuhaEhe RIATEE RS e fided (R 1iRe refi%ue,
the organic | ayer was washed with a saturated aguequs qu%ion of godium
hydr ogencar b®f Y@nhﬁds’d?heﬂsW%Fhé%ﬁﬁiﬁr%%oﬁhﬁﬁe@grﬁh orotorm, an

10 etheric solvents such as tetrahydrofuran and 1,4-dioxane.
As the base, is preferred an organic base such as pyridine,
2,6-lutidine, 4-dimethylaminopyridine, triethylamine, N-
methylmorpholine, diisopropylethylamine or diazabicyclo-
[5.4.0]undec~7-ene (DBU).

15 Compound (24) may react with sodium azide at a
temperature under cooling to a temperature under heating
in a proper solvent, giving azide derivative (25). As the
solvent, an amide solvent such as N, N-dimethylformamide or
N-methylpyrrolidin-2-one, an alccholic solvent such as

20 methanol or ethanol, an etheric solvent such as
tetrahydrofuran or 1,4-dioxane, benzenoid solvent such as
benzene or toluene, a éarbon halogenide such as methylene
chloride or chloroform, dimethyl sulfoxide, acetone, or
the like is suitable. Such a solvent may be a mixed

25 solvent with water.

As a process for converting azide derivative (25)

into compound (2c), there are many processes such as a
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20 sulfate. The solvent was distilled off under reduced pressure, and the
resi due was purified by colum chronatography on silica gel (nethylene

chl gride: nethanol - 10:1) to obtain the title conmpound (740 ng). 1H NWR
((]ﬂ 3) 8 1.71-1.78(IH mM, 2.10-2.19(IH, M, 25 2.35(6H, s), 2.66-2.94(5H,
m. M5 (FAB) mz: 217 (MH) +. [Referential Exanple 31] 224 Li t hi um

6- (di net hyl am no) -4, 5, 6, 7-t et rahydr obenzot hi azol e 2-carboxyl ate: N
~~--COOLi S After the conmpound (750 ng) obtained in Referential 5 Exanple

30 was dissqlyed dn g etdydy@thes Hjdrddanatainsh thiecis ol usd imaiasm cool ed to
-78C, 1.5N ?é%utyﬁ]ithi um (3.5%) y;]v\e/g?s added, the m xture was stirred for

20 ninutes, and CASDOMRLIOXI dlec e dden bl ed Tarimimutatbl ysnutes. The
reaction m xture was warned to roomtenperature and 10 concentrated under

reduced pressad@cion ot ahd 4 heedid sy camgotinguch H AVRL { DMBO- alBym S1um
1.75-1.78(1H my, 1.98-2. o%(l H m, 2.50(6H s), 2. 64-2.%8(5H,aiﬁ)).

[ Ref erent i aln{xaiaé eo823odbuh epdrBupgtide, a reaction using zinc in

2-am no-4, 6-di hydro-5H pyrrol o[ 3, 4-d] t hi azol e 5-carboxylate: ' ~N~N~NHz O S
1-t ert - Bt oxylsarpoayénde pyf rol cklehecki 1o 58dg) onasokik s of hber i de cyzP@h@xane
(10 M), p-toluenesulfonic acid 20 nonohydrate (8.12 ng) and pyrrolidine
(607 ng) wereeaddiodn asing her hpkeuy tphespPhide ed SHidaPefIapes s 2% hour s

reaction conditions may be selected according to the
nature of the compound. The hydrogen pressure may be
raised higher than atmospheric pressure. As the solvent,

10 an alcoholic solvent such as methanol or ethanol, an
etheric solvent such as tetrahydrofuran or 1,4-dioxane, an
amide solvent such as N,N-dimethylformamide or N-
methylpyrrolidin-2-one, an ester solvent such as ethyl
acetate, acetic acid, hydrochloric acid, water, or a mixed

15 solvent thereof is suitable. Compound (lc) according to
the present invention can be derived from diamine
derivative (2c) prepared in accordance with the above-
described process in accordance with Préparation Process 7.

When diol derivative (23) is trans-3,4-

20 dihydroxytetrahydrofuran or trans-l-substituted 3,4-
dihydroxypyrrolidine, optically active substances are
present. These optically active diol derivatives (23) can
be converted into optically active diamine derivatives
(2c), and further into optically aétive compounds (lc)

25 according to the present invention in accordance with
Preparation Process 7.

[Preparation Process 10]
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225 while dewatering with a Dean-Stark trap. After a supernatant was
taken out and concentrated under reduced pressure, the residue was

di sgolved in nmethanol (5 m), and sul fur powder (274 ng) was added. The

m x®ure was 5 stirred for 15 m nutes under ice cooling. A nethanol solution
(2 M) of cyanam de (377 ng) was slowy added dropw se to the reaction

m xture, and the m xture was stirred overnight at roomtenperature. The

m xture was additionally heated under reflux for 2 hours, the reaction 10

mixture vas concen raathe and Jii ene hlcrdle mnea danly akad wueous

solution of sodi um hydrogen-carbonate were added. The resultant organic

| ayer was drj 33}4% anyndr o sodi | fiat@udere solomiowas distill ed
of f under red(fgrg)e prsesgélﬁ/)e', g?ll(f %{e&me%due was purified by 15 col um
chromat ogr aphys On15id 1 62 Bl pd rethan o deddy | enei xhieys idiescrilsed®) to obtain
the title conmpound (248 ng). 1HNWR (CDC13) b: 1 . 50 ( 9H, s) , 4 . 34-4.
37 (IH M, ZhdQichédb(1§ Mhe 59 &S (2, amas @2t cgrbdRefterent i al
Exanpl e 33] 20 tert-Butyl 2-brono-4,6-dihydro-5H pyrrol o[ 3, 4-d]thiazole

5- car boxgl atfiowh Sin )t rfoN Gopperitdpaaondes ¢derte np wadicalsgéneted in
N, N di met hyl f ormam de, and tert-butyl nitrite (256 ng) was 226 a added
dropwi se at wopmf espan@iere. After an N, Ndi net hyl f ormam de solution (1 m)
of the compound (400 ny) obtained in Referential Exanple 32 was added under
ice cooling, the reaction m xture was heated and stirred at 5 60C for 1.5
hours. Diethyl ether and satur tegs,aqueous solution of sodiumchloride were
added to the reactgson m xture, the resultant or ganlilhpnﬁ‘ayer was dried

over anhydrous jnesi_um sul f nd-gpgpeent rafed updery reduced pressure.
The resi due wa® gy col Unpl'10”Ehr omat ogr aphy WPQ& gel (ethyl
acetate: hexane = 1:4)° “R® HN. o1
(26) (2728) (28)
+
R51
#N'
0 A ~cop"
HN. o1
(27b)
0 0 R, 0 R
o) N N—
0~ / < (CH)Z —/<(CH2>,, (CH)Y  (CH),

(CH),  CH), __, (CH)

m (CHZ)n ———
HM— u}—(Na RsL. HHN—HS1 HG‘—- He N—F{s‘ R*— H‘ N—Re'
(29) (30) 31) (32)

wherein m, n, R®, R®* and R® have the same meanings as
defined above, and R’! represents a protecting group for
10 carboxyl group.
Optically active a,P-unsaturated ester derivative

(26) can be prepared in accordance with the process
described in literature (J. Org. Chem., Vol. 61, p. 581,
1996; J. Org. Chem., Vol. 57, p. 6279, 1992, etc.) or by

15 applying such a process. Optically active o, B-unsaturated

ester derivative (26) may react with an amine at a
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to obtain the title conmpound (174 ng). 1H NVR (CDC13) 8: 1.51(9H, s),
4.52-4.55(IH mM, 4.57-4.67(3H m. M5 (FAB) nfz: 305(M+H)+. 15 [Referenti al
Exagpl e 39] Lithium
(5-™ert-butoxycarbonyl)-4,5,6, 7-tetrahydrot hi azol o[ 5, 4-c] pyri di ne- 2- car boxy
late: S\/COOL i _N p The title conpound was obtained fromthe conpound 20
obtained in Referential Exanple 7 in a simlar manner to Referenti al
Exanpl e 10. 1H NWVR (DMSO-d6) 8: 1.42(9H, s), 2.69-2.77(2H, m,

3. 60- 3. 68( 2 4 514 . I Ref ex ent | en@5} 1227¢ ing Met h
2- br ono- 4-(%%@%&3@%&’2‘2‘%%%% ?%‘éolée-éscarﬁﬁ%?%ﬁ? ME00C No00C ] —Br

' N Copper (119, chl 9rbger (281 fe 91, @Sy Belgled: 4 Oc &rsohaits 02 Pa pfah@r t2Dy) vl
nitrite (15.5 g) in acetonitrile (500 M) at a tinme under ice cooling. A

sol ution of fkEhyhiRe afh PopSNBL NOXY TR BROYEH NEazZ Ok ge 4f B6RT Bli@s¢ Yakugaku
Zasshi, 1966, Vol. 86, p. 300) (23.0 g) in acetonitrile (500 mM) was added

dropwi se to §8gcreBeli 9N PrebyEet O¥Rr PAScasBUB es, THE wuldrdrite ireesul ting
m xture was stirred for 1 hour under ice cooling and for 30 m nutes at room
t enper at @ e. 4dberspl yeah vaganosceslvahedunaadcid¥ehydrachibstcatei d and
di ethyl ether were added to the residue to separate an organic |ayer. The
organi c | ayeprwasctr bedresgenaphpdroiusulsrimgnesi ahcshbl acesoInensol vent
was distilled off under reduced pressure, and the residue was purified by
col unm chr omatogr aphmebhaspli ca gehapeihybragat atherhexanévent: aychoadbt ai n
the title conmpound (25.9 g). 1HNWR (CDC13) 8: 3.73(3H, s), 3.87(3H, s),
4.21(2H, s).tevrpReflepénrpal Exanpiwegppxyethane or 1,4-dloxane.
2-[5-(hydrox%nethyl)thiazol-%-¥l]-1-ethanol: 228

a

iastereomers (2 and (27b) can also be prepared by
10 reaction of a,P-unsaturated ester derivative (26) with an
organometallic base such as lithium N-benzyl-
(trimethylsilyl)amide by applying the process described in
literature (J. Org. Chem., Vol. 63, p. 7263, 1998). The
diastereomers may be separated to use, for example,
15 diastereomer (27a) in the next reaction.

Compound (27a) is treated with an acid at a
temperature under cooling to a temperature under heating
in a proper solvent, giving compound (28). Examples of the
acid used include hydrochloric acid, sulfuric acid, Lewis

20 acids such as boron trifluoride, trifluoroacetic acid and
p-toluenesulfonic acid. As the solvent, is used water or
an alcoholic solvent such as methanol or ethanol. Such a
solvent may be a mixed solvent with water. In this
reaction, the'protecting group R®! may be left in some

25 cases. In such a case, such a compound is required to
react with a proper protecting reagent for amino group as

needed.
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Ho | s HO A solution of the conmpound (23.4 g) obtained in Referenti al
Exanple 35 in tetrahydrofuran (500 m) was added dropw se over 1 hour to a
suspension of lithium5 al um num hydride (9.03 g) in tetrahydrofuran (500

m )®under ice cooling. After stirring for additional 1 hour under ice
cooling, water (9 m), a 35% aqueous solution (9 m) of sodi um hydroxide
and water (27 ml) were successively added, and the m xture was stirred at
room 10 tenperature for 1 hour. After anhydrous nagnesi um sul fate was added

to the reaction ”%5% 5§nda@98§hﬁape§é|ta@ét€BXbutB wAsasidraeda insol uble
matter was renove 9 Iltration With Celite, and the filtrate was

concent r at eq.o e Jt8SdUm s quylifried oy aenyrer ahrmematogafes timal 5
silica gel (nethanol:nethylene chloride = 7:93) to obtain the title
conpound (8.164 g)prdbtNVE{EBEE 5) gBviBg0apRiH-hlly5abkiye 8o8OENHIbr(3) -
3.57(IH br.s), 3.90(2H,br.s), 4.75(2H,br.s), 8.66(IHs). M5 (ESI) nlz:

160( MrH) +.  2fhd Refiel andd@imdExampluidAbly chosen for use from the

2-(5-{[ (Met hyl sul fonyl ) oxy] net hyl }t hi azol - 4-yl)ethyl methanesul fonate: 229
Mss 0 S B6~QdNds medryl@ned cdibove devistoh et ileawod amthariedul FOMATThl ori de
(12.6 mM) was added dropw se to a solution of the conpound (8, 64 %12

obt ai ned i n tRef erenticde, ExanpteoBereshbieonietdgtAkeENg 22U HY14 S5ol ved

in nmethylene chloride (500 m) over 20 mnutes at -78C. After, sti rg ng) t he
reaction m xexegefoedls A it AVTIBESHT P HOF TR UE Mat’sr WSS ddded

to separate an organic layer. The organic¢, | ayer was _dried ove ydr ous
sodi um sul f setheThe selvent 30°hHads dgsz‘ng%’ﬂX%‘Ffoﬁnﬁ%?r%é}ﬁ(gE%}éu%$£’ss%$e to

S): 3. 28( 2H 47 JRBOBFESC B06YCRFE (PITR SFuse Eon R tef Rt B TRy s
LTI L BEPLE, APe, e oreverangire A SEEHEHES B0he. ™1 w1
examples of the preparation of optically active azide

derivative (29), are known conversion of L-asparagic acid
into (R,R)—(3S,4S)—3—amino-4—azide—5-oxotetrahydrofuran
(Can. J. Chem., Vol. 71, p. 1047, 1993) and the like.

15 Optically active azide derivative (29) can be prepared by
using such an already known brocess or applying such a
process and removing a protecting group or converting a
functional group as needed. The azide in azide derivative
(29) may be reduced into an amino group, and the resultant

20 product may react with a proper protecting reagent for
amino group, giving compound (30). The reagents and
reaction conditions used in the reduction of azide (29)
may be the same as those described in the process of
converting azide derivative (25) into compound (2c) .

25 The hydroxyl group portion of compound (28) may be

converted into an amino group and then treated with a base,

giving compound (31). The conversion of the hydroxyl group
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1- Met hyl cycl opr opyl am ne hydrochloride (J. Org. 20 Chem, 1989, Vol. 54
1815) (1.89 g) was added to nethyl ene chloridg (20 m) containing the5 P
conpound 230 obtained in Referential Exanple 37 (4.46 g) under ice

coo™ ng, and the m xture was stirred overnight at roomtenperature.

1- Met hyl cycl opropyl anmi ne hydrochloride (1.89 g) was additionally added, and
the mxture was stirred for 5 20 hours at roomtenperature and 5 hours1
under refl uxing. thhylene chl oride and water were added to the reaction

mxture to g p%lbﬁl C{rz@ Ni;grhbay@e. afhgocogganic chayde ywasfdrmed dwver
anhydr ous sogll um ?he sol vent was dirgsti Ipl ed of f Sﬁder reduced

pressure, Ea@cfo*}%lah%%' @lzti%hwasfolso eRukicflieed Py paehtitonc BrowetssgBaphy on
silica gel (nethanol rrethyl ene chloride = 1:49) to obtain the title

conmpound (944 )indl HIWWR EDGLZ0 Be @5 B y( 2H; 1880l 73 (2
C1.16(3H, s), T2.88-2.94(2H, m), 3. 03?53@? J=5. %/(Hz) em)ltgn??ogg(zH br . s)( hm

8.60(1 H, s). e iESlivad 28 )16 tMr )+ oﬂlﬁafzaw@ntalgalntae@tdpltélem] Li t hi um

5- (1- net hyl cycl opropyl )-4,5, 6, 7- tetrahydrothlazolo[S - c] pyri di ne- 2- car boxy
| at e: / S5COQedudyivelyN dohi2h thhrey ttiltd e.fe@@mt@mrtd C{%e'd i -he
conmpound obtained in Referential Exanple 38 in a sinmilar manner to

Ref erenti al dpeanfiiec hrefieNvR o BVEOAE)s @f FreoEiBizidg WS A3t . s),

231 1.10(3H, br.s), 2.66(2H br.s), 2. 89(2H, br. L? 3&75 (2H, br

[ Ref er ent i alirExdreplad Aty reaction include pyrldlnl m c lorochroma e

2-[6, 7-Di hydr ot hi azol o[ 5, 4-c

EQ([(;”H tel g}gﬁ%ﬁgngn?&ﬁil[?ﬁpdi% I C%}Sl%ﬂr;?a?tﬁém] oﬁ%%eggﬁolga%% ergn'lt\ll SIO °

Ref or ont | al G SETHIEINR (SBETBL ST s Hene e TLBT SE TR )

3. 45 (2?0 S)alkylamlnes such as ammonia, methylamine and ethylamine,

and primary arylalkylamine such as benzylamine, p-

methoxybenzylamine and 2,4-dimethoxybenzylamine. As the

reducing process, there are a process of conducting

hydrogenation with a palladium catalyst, Raney nickel

15 catalyst or platinum catalyst, a reaction using a reducing
agent such as sodium borohydride, sodium
triacetoxyborohydride or sodium cyanoborohydride, and
suitable reagents and reaction conditions may be selected
according to the nature of the compound. The base used in

20 the above process may be suitably chosen for use from
those described in Preparation Process 7. Compound (31)
can also be prepared by using compound (30) and an amine
in accordance with the process described in literature
(Tetrahedron Lett., Vol. 41, p. 1141, 2000; Heterocycles,

25 Vol. 53, p. 173, 2000) or by applying such a process.

Examples of the amine used include primary alkylamines

such as ammonia, methylamine and ethylamine, and primary
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10 3.87(2H, s), 8.63(IHs). [Referential Exanple 41J

5-(2-{[tert-Butyl (di phenyl)silyl]oxy}-1,1-dinethylethyl)4,5,6,7-tetrahydrot
hiaiglo[5,4-c]pyridine: 1 N N TBDPSO 15 tert-Butyl chl orodi phenyl sil ane

(1. g) and imdazole (994 ng) were added to a solution of the conpound
obtained in Referential Exanple 40(1.24 g) in N, N-dinethylformamde (5 m)
at roomtenperature, and the m xture was stirred overnight. Water and

di ethyl ether 20 were added to the reaction mxture to separate an organic

| ayer. The q ' [ PO Oy ZR%neth ium sul fate
The so|vem;%éﬁ?%ﬁ%ﬁ?%ﬁ%&?fﬁ?aﬁﬁ%gﬁﬁﬁz%ced pressure,Gan the re%?aue was

purified by n chronat ography on silica gel (hexane: ethyl acetate =
1:2) to obtain the title conpound (2.46 g). 5 1H NWR (CDC13) 8: 1.07(9H,

s), 1.15(6H, s), 2c8304n20(2h) mhy Be93r3aRQ2HitH) a 3032y $kerd. 8T(2H,
S). 7.35-7.48(6H, M -7 63-7.70(4H, M, 8 58(1H s). M5 (ESI) mz- 451

(MtH) +. [ Ref erestip et a Expaphedde] cddLing hteina temperature under heating
5-(2-{[tert-butyl(di phenyl)silyl]oxy}-1, 1di net hyl ethyl)-4,5,6, 7-tetrahydrot
hi azol o[ 5, 9- £} pyr &6l pert £ag bexyd at @npd SYCOR2 | . ~ENMEBERSO fThehe i t| e
conpound was obtained fromthe conmpound 15 obtained in Referential Exanple
41 in a simieductngesgéot Refiel e i adr &Exanpéersdhydib NvRa( DMBTp HsFes;
1.01(9H, s), 1.11(6H, s), 2.55-2.65(2H, m, 2.80-2.90(2H, m, 3.57(2H s),
3. 80( 2H, br . shorandm@tBR] 68411 i} de 7c@Op Fe RS 48nd n} i tRpun Ret eReRal Exanpl e
43] 4,7, 8, 10- Tetr ahydr o- 6H pyrazol o[ 1, 2-a] t hi azol o[ 4, 5-d] pyri dazi ne: 233
CN S N N 1) Hydrbieet Haudiiezol 1 {BDE gcageHromxtckdaim e (15.7 g) and

a, a' -azobi si sobutyronitrile (362 were dissolved in ethyl ene dichloride
(500 m) at @@@ﬁigions may bé selgg%ed according to the na%ure of tEe

10 compound. The solvent is desirably an organic solvsnt
unreactive to a substrate, product or reagent,
particularly, an etheric solvent such as tetrahydrcfuran
or 1,4-dioxane.

Optically active substances (lc) of the compoards

15 according to the present invention can be derived from the
compounds (30), (31) and (32) prepared by the processes
described above.

In the above-described preparation scheme, one of
optically active substances has been described by way of

20 example. However, other optically active substances
different in conformation from each other may also be
prepared in accordance with similar preparation schemes by
respectively using starting materials different in
conformation from each other.

25 [Preparation Process 11]

Compound (1) in which T is a group -CO-CO-N(R')-, in

which R’ has the same meaning as defined above, can be
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5 tenperature, and the solution was heated under reflux for 1 hour. The
solvent was distilled off, and the residue was purified by colum

chrgmat ography on silica gel (hexane: diethyl ether = 1:4) to obtain

4, i s(bronmonet hyl )thiazole (5.24 g). 10 1H NWR (CDC13) 8: 4. 64 (2H, s)
4.74 (2H, s) , 8.75 (1H, s) . 2) 4,5-Bis(bronmonethyl)thiazole (1.37 g) and
1, 2t ri nmet hyl enehydr azi ne hydrochl ori de (W9532965) (732 ng) were suspended
in ethanol (15 m) under ice cooling, and triethylanm ne (2.82 nl) was added
dropwi se Ov%rreﬁ:arPequti%s ackd rifarle SHidH it tHA 19wy & cilerfe@Om t enper at ur e
for 2 hours, the solvent was distilled off, and nethylene chloride (50 m)
and a saturated aqueous sol ution of sodi um hydrogencarbonate were added to
the residue to separate an Q4¢R’9-Lay@0 ,H The organic |ayer was dried over
anhydrous 20 sodium sul fate. Th ol vent was distilled off under reduced
pressure, and|%nm1ngLﬂngmas_pgfiiLed bpN ¢l Hge-NoRepARL-Q4r aphy on silica
gel (nethanol:nethyéene chloride - 3:47) to obtgin the title conpound (358
ng). 1H NMR (CDC13){%: 2.10-2.25 (2H,n) , 3.01 @QH,br, s) , 234

3.95(2H,s), 3.99(2H,br.s), 8.64(IHs). M5 (FAB) niz : 182 (MH) +.

[ Referential Exa L@?—‘M%H Li t hi um

4,7,8,10-tetrahy rozgkkbyrafolo[l,2-a]thiazo|o 5

[ 4, 5-d] pyri dazi ne- 23€ar boxyl at &. aN.r3 - 1%&%1 tinN-MiJde title conpound was
obt ai ned fromthe conpound'bbtalngdtﬁhngéferenygg?l ;%gle 43 in a simlar
manner to Referential Exanple 5. 10 1H N¢® (DMSO-d6) 8: |.90-2.10(2H, m,
2.60-3.10(4H,br. s), 3.65-4.00(4H, m. [Referential Exanple 45]

4,6,7,8,9, 11-Hexahydropypi dazi nol 1.2 alkhi azql ol 5: dly, VL1821 061 ngs

as defined above, and T! represents a group -CO-CO-N(R')-,
5 in which R’ has the same meaning as defined above.

An acid halide, activated ester or the like, which
is derived from carboxylic acid (33), may react with
diamine (2), giving compound (4). The resultant compound
(4) may react with carboxylic acid (5) under the same

10 conditions, giving compound (1) according to the present
invention. In the above reaction steps, reagents ahd
conditions, which are generally used in peptide synthesis,
may be applied. The acid halide can be prepared by
treating carboxylic acid (33) with an acid halide such as

15 thionyl chloride or oxalyl chloride. The activated ester
includes various kinds of esters. Such an ester can be
prepared by, for example, reaction of a phenol such as p-
nitrophenol, N-hydroxybenzotriazol, or N-hydroxysccinimide
with carboxylic acid (33) using a condensing agent such as

20 N,N'-dicyclohexylcarbodiimide or l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride. The
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N S 15 The title conpound was obtained from4,5-bis (brononethyl)thiazole
(2.20 g) obtained in 1) of Referential Exanple 43 and

1, 2.t et ranet hyl enehydr azi ne hydrochloride (US 5,726,126) in a simlar
mar®er to 20 Referential Exanple 43. 1H NVR (CDCL3) 8: 1.77(4H, br.s),
2.20-3.50(4H, br), 235 3.92(4H,br.s), 8.65(IHs). M5 (FAB) m z:

196( M+H) +. [Referential Exanple 46] Lithium

4,6,7,8,9, 11- hexahydropyri dazi no[ 1, 2- a] t hi azol 05

[415'd]pyri%%%E@%t%ﬁ?%%?%&yb%heaiswfbg blreloare@Oby Nec1he et | € compound

was obtai ned fromthe conpound obtained in Referential Exanple 45 in a

tsi mt I grtrr?n@%rrbb&y@qfce@%&td 333X yRke pon t B 1hReLpmential Exanpl e 47]
ert-Buty

2- (et hyl sukkamyhbor®abediatydion- @tepyirikel, o2 a2tdlpy HifMicdirR@xglaa kexy at e:
N~ SMe Bo c-N i N 1-tert-Butoxycarbonyl -3-pyrrolidone (9.57 g) was 15 added
to N, N-di met(i3gl)f eriramice e zeeimiylzcdgaboaly t3@ yiriro ldid ihophcsemeeriatwr e, and
the m xture was heated for 1 hour at |40C. After allow ng the reaction
m xture 30 tesaflacrephdsgiyiargt weactiibormas carbentyrldtoed ainddrs 3)eduidcéed
pressure. Hexane was added to the residue, and yell ow powder 20 deposited
was col | ect édelpnyfli Iayesatcpdre.s phoins: tipovidéri odas: diesdoldled vem adtitpaneit (100 nl),
and net hylisothiourea sulfate (9.24 g) and sodi um et hoxide (4.52 g) were
added 236 carboxylic acid (33) with triphenylphosphine and 2,2'-
dipyridyl disulfide (Mukaiyama method) or the like. The
thus-obtained mixed acid anhydride, acid halide or
10 activated ester of carboxylic acid (33) may react with
diamine (2) at -78°C to 150°C in the presence of a proper
base in an inert solvent, giving compound (4). Thus-
obtained compound (4) may react with a mixed acid
anhydride, acid halide or activated ester of carboxylic
15 acid (5) under the same conditions, giving compound (1)
according to the present invention. The reagents and
reaction conditions in the reaction of compound (4) with
carboxylic acid (5) are the same as those in the reaction
of diamine (2) with carboxylic acid (33). The bases and
20 solvents used in the above respective steps may be
suitably chosen from those described in Preparation

Process 1.

When compound (1) in which @’ is the following group:

150



to the resultant solution at roomtenperature, and the m xture was heated
under reflux for 24 hours. Saturated aqueous solution of sodiumchloride
anddi et hyl ether were added to the reaction mixture to separate an organic
| ay®. 5 The organic | ayer was dried over anhydrous sodium sul fate and
concentrated under reduced pressure, and the residue was purified by col um
chromat ography on silica gel (nethanol: nethylene chloride = 1:99) to
obtain the title conpound (1.10 g). 10 1H-NMR (CDC13) $: 1. 51 ( 9H, s) ,

2. 57 (3H, mwhelﬂeir;qu;- ‘ﬁg_ éfﬂiﬂ’ @’) hav?e Bﬁ{eu@zﬂne %earﬁhrég?‘s( ]a(szhiieﬁj)necivs ( FAB)
mz: 268(M+H)+, [Referential Exanple 48] tert-Butyl

2- (met hyl suldriyd ) -nd - iy 0s 6H- M Ol Pt cate positions, and the _
[ 3, 4-d] pyri m di ne-6-carboxylate: N O-~Sii O Boc-N'i N m Chl oroperbenzoic acid

(1.99 g) wasraudgebd et wadhyd e Kb of i g sed it ish (2041l wfard dref e@mpound
(1.08 g) obtained in Referential Exanple 47 under ice cooling, 20 and the
m xture was st idgisedidmi, 5 hapfeparedatin al €l aniise sl iif | tan wfe sodi um
sulfite, a saturated aqueous solution of sodi um hydrogen carbonate and

met hyl ené chlicmides W) asideli)o depardied am ot gepa et ayrerPrddes origani ¢

| ayer was then dried over anhydrous sodium sulfate. 237 The sol vent was
distilled of f undétheredumazbyprdselr ein héxare avds teddedt-dmo fuwh rassiadue, and
powder deposited was collected by filtration to obtain the title conpound
(1.09 g) . SN (TRDL3)oBYIen 58{OH, 08)suBl s BHtey 19 T IAH, n),
8.77(1/2H, s), 8 81(1/2H, s). M5 (FAB) mz: 300(MtH) +. [Referential Exanple
49] tert-Butin - dypamgeparedi-hyidr 461y MEISEST 24 Yd[tpo change

pyri m di ne-6-carboxy|ate: N\ CN B o c-N ig Tetrap ty nmoni um cyani de (1.04
g) was addeFdPEE TtFor of 3t el ¢ 9. 359) atthed’$ n Referential

Ex I 8 i hyl hlorid 0, . . dth

mxt or 6 las TSR G0 rGOMT oo T Ut Hor oL RBEH 4 1 Soh L Hr oxi de- vas
dded to th £, ] il i
ayer was SOV dhhy o G S i BT Tl o) TRETEGoReHRltg J80TT 2

of f under reducad py egs}yé@e]f meI{i %? @oﬁ@%%mdl\’ﬁsgﬂow fﬁ}q@f@iﬁ%‘%ﬁ‘h@

chromat ography on silica ge ene chloride: acetone = to obtain

the title compound,( 746 &, 1M NVR.dp 18; dan e (o dbased. . 4 - 7
0-4 . 85 ( 4H, m , 8.68-8.77(I1H M. 25 M5 (FAB) mz: 247 (MtH) +.

R A R Q“N(R)-CO-CQH H’><A 7{"4 Q'-Q-COH H>< A 7{’*‘
33
A e (CHy). ® ol

(CHz)m (CHg)n > (CHz)n —

N NH, HN H‘Tfo \ L 2N N‘T\'Q,,
(20) (40) (10)

15 wherein Q!, Q%, 0% R3 R* R’, A, m and n have the same
meanings as defined above, and T! represents a group -CO-
CO-N(R’)-, in which R’ has the same meaning as defined
above.

[Preparation Process 12]

20 Compound (1) in which T!' is a group -CO-CO-N(R’)-, in

which R’ has the same meaning as defined above, can also

be prepared in accordance with the following scheme:
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238 s [Referential Exanple 50] 6-tert-Butyl 2-nethyl

5, 7-di hydr o- 6H pyrrol o[ 3, 4d] pyri m di ne- 2, 6-di car boxyl ate: N~ COOWVe Boc-N ~N
5 centrated hydrochloric acid (5 m) was added to a solution of the

co und (776 ng) obtained in Referential Exanple 49 in nethanol (10 nl) at
roomtenperature, and the m xture was stirred at 100C for 1 hour. After
allowing to cool, the reaction m xture was concentrated 10 under reduced
pressure, and the residue was dissolve in nethanol (10 m). Triethylam ne
(2.20 m) and di-tertbutyl dicarbonate (1.37 g) were added to the solution
at roomtenperature and stirred fQi-N(RhPUCO-COKE reaction m xture was
concentrated under reduced pressure, and 15 néthylene chl ori de and

sat urated aque s i an of ,.sadi um dBBor i r d.t e i due to
separate an or §§§268¢'m9,‘°§ﬁwﬁ?he organi & fﬁy&gcﬁé@ﬂfr%3dﬂéb§r@:ﬂ§ydr ous
sodi um sul fate. The sol (&nt was distilled off under K®duced pressure, and
the residue was purified by 20 col unm’ chr omat ography on silica gel

(et hanol : met hyl ene chloride = 3:97) to obtain the title conmpound (317 ny).
1H NVR (CDCI®)eBeind. B3( 98, &, @ ,0R'3HR®sand4R75haAVE5{ A, saje BeB1{ng2H,

s), 8.85(1/2H, s). M5 (FAB) mz: 280 (MtH)+. 25 [Referential Exanple 51]
239 Lit hiagndefined above, and T! represents a group -CO-CO-N(R’)-,
5,6-dimethyl -4,5,6, 7-tetrahydrot hi azol o[ 4, 5-d] pyri dazi ne- 2-carboxylate . ~N
S ~>--CcooL iimNinialh R tleasathe ppandraepnbityd§t Aehiete 2800°ny) 5 obtai ned
in 1) of Referential Exanple 43 was dissolved in ethanol (20 m), and

1, 2- di methyl hydr aZifndhey desahion @& 94 eng)® wid thdFed et S & 1ol i ng,
triethylamne_ (1.23 m) was added at a.tine,.and the mxture was stirred
for 30 ninuté%gbt Fa% ?%ﬁp%?%?%?%sa%ﬂdB@OHQhE%%QSa?Sg%%PS h2S36° 58 Y ent

distilled off dth id ified.b I h t h
Si1ica gel (HRURGWBT-hEt | BRGCERT of | WBToF: 1659Ch obtain oo oo O

5, 6-di hyl -4,5, §, 7 i | - i i . 1H NMR
(CDClIB;TE t8: Yo a3 ??ﬁ%%g;@yg{s%lh%%ﬁ[s%a% %1@965%%3@&%&&%%15@9
4.06(2H, br. ) 8884 LEL 81 tn VBné FAB) 184 Ing 1LORMEE) 2hown as a

10 preparation scheme of amine (41) in addition of the scheme

described in Preparation Process 2.

Rl Qs R‘ Ra Q5 RA R3 Qs R4 Ra Qs R* R qs RA
% 3 \ ] \ 52 X&\ TS
S N s C 05

0 N Yw RPN Yy RHN . osome’ RT-HN Ty

(34) (35) (36) @30 (38)

4 Q‘-qz-c02H

1 s R Q° R R ¢° R
R 0
QR (5 /U\ :Z X JOJ\ ‘ X X
S QL—QZ N¢ Q!—Qz N¢
HZN N3 H N3 H NHz

(39) (40) (41

wherein R3®, R%*, Q', Q% and Q°® have the same meanings as
defined above, and R®? represents a protecting group for
15 amino group.
Compound (34) in the above preparation scheme can be
prepared by treating a cycloalkene with perbenzoic acid or

a derivative thereof in a solvent such as methylene

152



2) The title conpound was obtained from

5, 6di net hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 4, 5-d] pyri dazine in a simlar manner
to ferential Exanple 5. 20 1H NVR (DMSO-d6) 8: 2.28(3H, s), 2.39(3H, s),
3.60(2H,br.s), 3.88(2H br.s). [Referential Exanple 52] 4-N trophenyl

5-chl or oi ndol e- 2- car boxyl ate: 240 02N/ \ 0O/ O NH After

5-chl oroi ndol e- 2-carboxylic acid (20 g) was suspended in nethyl ene chloride
(1500 m), and N, Ndi net hyl formam de (2 m ) was added, thionyl chloride (11

5 m) was adgiero s oW secgdx i @9rR t eaPeRldier yThREAGIdeN fH:Xt ur e was
heat ed overni ght under reflux and then concentrated under reduced pressure.

The resi due apsxdissobyeds i &nnet kyheneagborasiel (d00o nthe emdditions
triethylamne (84.7 m) and p-nitrophenol (14.2 g) were 10 added to the

m xture undesfi€leisopthagio t eYongidund n@ 4)orceh hdiso ade nompdresgpenat ur e,
the reaction m xture was concentrated under reduced pressure, and ethyl
acetate and 8Ocdrdydeechiovhi chacpdowese dededibedtive Fesbdue Cloeseparate an
organic layer. The organic |ayer was 15 successively washed with a

sat ur at ed aquebus6spl ppi oh6d7-80681 uhi HYar cgeneaphorate andrsaponaied
aqueous sol ution of sodiumchloride and then dried over anhydrous sodi um
sul fate. ThetBerekat was distilled off under reduced pressure to obtain the
title conpound (29.9 g). 20 1H—NNR (cbc13) 6. 7 . .35 ( 1H dd J=9. 0, 1.
THz) , 7. 39-7. 4EqmQuRd | (3A) mey emactyyiti=podium a

7.73(1H d, J=l.0OHz), 8.35( 2H dd, J=7. g % 7Hz), 9.09(|H, br. s% g % ;
316 (M) . [%’F%F@ﬂf‘?% WE&%nﬁlléeB?,? EAVBriBes- aﬁl 81 Fhec FBonF Yiie: 241

(25 1), and*fiGRI oroper B ol 20 3*&@@ R R o T e T80 ﬁS
Enoxtsfj:’; tOhe E%Xt lé'urngng %troucp)orgft %”%erraétslﬁrlecanocr c:IOHHDOOIHnd '%atfrbé @ré@gg{é&m
giving compound (36). As examples of the protecting group
for amino group in this reaction, may be mentioned those
described in Preparation Process 2. Compound (36) may be
converted into azide (38) in a similar manner to the
15 process described Preparation Process 5, and the
protecting group for the amino group thereof may be left,
giving compound (39). Compound (39) may react with
carboxylic acid (5), giving compound (40). The compound
(40) may then be catalytically reduced, giving compound
20 (41) .
[Preparation Process 13]
Compound (1) in which T' is a group -CO-CO-N(R’)-, in
which R’ has the same meaning as defined above, can also
be prepared by changing the reaction of compound (9) with

25 carboxylic acid (3) in the scheme described in Preparation

Process 2 to a reaction of compound (9) with compound (33).
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was diluted wth nmethylene chloride, the diluted m xture was washed with an
aqueous solution of sodiumthiosulfate and an aqueous sol ution of sodi um
hydigexi de and dri ed over anhydrous sodium sul fate. The sol vent was
distilled off 10 under reduced pressure, and the residue was dissolved in
met hyl ene chloride (40 m), and trinethylsilyl cyanide (2.0 nl) and

N, N- di net hyl car banoyl chloride (1.50 mM) were added to heat the resultant

m xture for 9 hours under reflux. After trimethylsilyl cyanide (1.0 nl) and
N, N 15 di net hyl car banoyl chloride (0.80 m) were additionally added, and
the m xture was heated for 16 hougs-N(RUELCO-€DIH/X, the reaction m xture was
diluted with nethyl ene chloride, and ?6500 aqﬁeousfsolution (40 m) off

pot assi um car bnNab e A\ ddec stir e m_xtuyr or 30 mnutes. 20 After
an organi c Iaygfa\%\g‘éd@%ggr gt@ngnd arTed ’ov@ﬂ'@ﬁg%ﬂ 'E‘@GN?W&T%U‘IQ‘ate, t he
solvent was distilled Y under reduced pressure. Me{Byl ene chloride was
added to the residue, and crystals deposited were collected by filtration
to obtain the title conmpound (1.77 g). Further, 242 a not her |iquor was
purified by wsugim dirorét ogf apdly 6%,5121 jarad gl Hamed hyHee neanch osd ety g d o
obtain the title conpound (0.80 g) ., 1HNWR (DMSO-d6) b: 7. 94 (1H, dd, J=9.
0, 2. 2Hz) 2% ®ogied ahJes. Br)T™ gepBeiskhnds)29 g@xp, -80280-N, (R’ J=2. 2Hz) ,
8. 63 ( 1H,d, J=8 . 5Hz ) . M5 (FAB) mz: 189 (MrH) +. [Referenti al

Exanpl e 54] 8 ¢t -B- qidhdiiserdiodiganiaacd s dedingizGev®. The conmpound
(1.73 g)_.obtained_in Referential Exanple 53 was dissolved in concentrated
hydrochi 8ric aci d*F4BPR FeaghdonheCBBEGEPBA/ WREYhESt @BPLded19hREEr s under
reflux. The react,ion mixbﬁge was cooled to rogom 15 tenperature, and

deposits wer CHTIIEE ed! By BT LR Ther washed with water to obtain
the title Conpoun%ﬂgni%%ﬁyound (1) in which Q> is the following group:

wherein R®, R? and 0® have the same meanings as defined

10 above, and numerals 1 and 2 indicate positions, and a
hetercatom such as a nitrogen atom, oxygen atom or
sulfured atom is contained in Q° is prepared, it is only
necessary to change carboxylic acid (3) to carboxylic acid
(33) in the reaction of compound (21) with carboxylic acid

15 (3) as described in Preparation Process 8. Namely,
compound (1) in which a hetercatom is contained in Q° in
the following reaction scheme, i.e., compound (lc) can be

prepared.
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1H NWR (DVMBO-d6) b: 7. 87 (1H, dd, J=9. 0, 2. 4Hz) , 8 . 10-8 . 20 ( 2H, m
, 8. 24 ( 1H d, J=2 . 2Hz ) , 8 . 52 ( 1H, d, J=8 . 5Hz ) . 20

MS(FAB) M z: 208(M + H)+. [Referential Exanple 55] Methyl

3-{4-chl orophenyl ) -2-(fornyl am no) propi onate: 243 r OHC-NH , C I Me02C
(+)-(4-Chl orophenyl ) al ani ne nmet hyl ester hydrochloride (2.00 g) was
suspended in nethylene chloride (20 mM), and

1- (3-di net hyl am nopropyl )-3-ethyl 5 carbodiim de hydrochl oride (1.60 g),

1- hydroxybenzo triazol e nonohydrate (1.23 g), N nethylnorpholine (1.90 m)
and formc acidgO. 3@44n1Q). B tp Btir the m sur e gsor 15 m nutes.
After a process |>:% ich Posg} N30 m) Wasa fonal |y added to
stir the m xt 15 S r@p‘éated 3 /\the reaction

m xture was dll(tlﬁ-g) (&{zﬁ met hyl ene After af (g"r'i‘ﬁc | ayer was
washed with we aneH,t hen dri ed xous sodi»ﬁ Lfrate, the sol vent
was distilled off under reduced pressu( he residué pafri fied by
colum 15 chronat o@?aphy on silica gel 2?mat hyl ene chl offde: et hanol -
40:1) to obtain the title conpound (1.21 g). 1IHNWR ( CDC13 ) b : 3 . 10 (
1H, dd, J=13 . 9, 5. 6Hz ) , 3.18(1H dd,J=13.9,5.9Hz), 3.75(3H, s),

4. 95(IH n, 6.’0052éozﬁH rRbr) R* 7 . 05 (2H, d, J=8. 3Hz) , 7 . 27 (2H, d, J=8

. 3Hz) , 20 8. 18§)I s). X{FAB) mz: 242 (MtH)+. [Referential Exanpl e 56]
Met hyl 7-chl or o(unL) ol i @egar boxyl ate: 244 . N~ , C- Me02C The
conmpound (1.45 g) obt n Ref erential Exanple 55 was dissolved in

nmet hyl ene chl ori de oxal yl chloride (0.57 m) was added

dropwi se. After theQ'rTthure)

wherein Qf, %, Q4 R3, R, R’, A, m and n have the same
meanings as defined above, and T! represents a group -CO-
CO-N(R’)-, in which R’ has the same meaning as defined

5 above, and R®! represents a protecting group for amino
group.
[Preparation Process 14]

Compound (1) in which T! is a group ~CO-A-N(R”)~, in

which R” represents a hydrogen atom, hydroxyl group, alkyl

10 group or alkoxy group, and Al represents an alkylene group
having 1 to 5 carbon atoms, which may be substituted, can
be prepared by reaction of compound (9) described in
Preparation Process 2 with Q%-N (R”) -A'-CO,H (42) at -55°C to
50°C using a condensing agent in an inert solvent. As

15 examples of the condensing agent, may be mentioned N,N'-
dicyclohexylcarbodiimide and l-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride. As examples of the
inert solvent, may be mentioned alkyl halide type solvents

such as methylene chloride, chloroformland carbon
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5 was stirred at roomtenperature for 30 mnutes, ferric chloride (I.17 Q)
was added at an anbi ent tenperature of about -10C to stir the m xture at
roomtenperature for 4 days. 1N Hydrochloric acid was added, and the

résul tant mxture was diluted with nethylene chloride to separate an 10
organic layer. The organic |ayer was dried over anhydrous sodi um sul fate.
The solvent was distilled off under reduced pressure, and the residue was
di ssolved in nmethanol (38 m), and concentrated sulfuric acid (2 m) was

‘added to heat the, m re 20 bougsnesdencheds uxet iShpdrafueans sol ution
of sodiun1F?B?%§%%§%¥%%ha?%ﬁéés added to the reaction m xture, the

resul tant m xt yrg %ﬁéxgégﬁgﬁgegngﬁamoﬁahéylememabhorsdéyeaha pheheRBract
was dried over anhydrous sodi um sul fate. The solvent was distilled off

under red“88ﬂ28£85aHaeto§GénbheahashﬁmeemaslzanparsﬂpbdaﬁchHrunn

chromat ography on silica gel (hexane:ethyl acetate = 2:1 -~ ethyl acetate)
to obtain hgﬁ ththeoepapedad (0.25 g). 1HNWR (CDC13) ~: 4.07 (3H,s), 7.74
(I'H, dd, J=8. ,5. ), 7.94(1Hd,J=8.8Hz), 8.06(IHd, J=2.0+4), 8.59(IH,s),
245 9.28(IH,s). [Referential Exanple 57]

7- Chl or o- 3-i soqui nol i necar boxgk-N(Rhydddehtori de: ClI HO2C 5 The conpound
(0.23 g) obtained in Referential Egayple 56 was di ssolved in concentrated

hydrochl ori ¢ acj 1 ) ob.uNReat _t he nmixt ugegt-og0-NERHoWssNRIdETQYr ef | ux.
The tenperat Lﬁ'ébzg'pbtﬁg@egcﬁwgn m xture vvastr opped t(z roomtenperature,
and deposits were col(pected by filtration and 10 t hen %bshed with water to
obtain ghe title conmpound (0.21 g). 1H NWMR (DVMSO-d6) b: 7.96(IH m,

T2 205" (M§me AR RePer Ot 1 Branl cy R Vet the Taridirleadd A0
(3R -1- Benzgé _dBe_s itferé_fgé%?i phenyl sII vl QN T fdfigieco-at-N (R”) -,
in which R” represents a hydrogen atom, hydroxyl group,
alkyl group or alkoxy group, and A! represents an alkylene
10 group having 1 to 5 carbon atoms, which may be substituted.
Compound (42) described in the preparation process
described above can be prepared by, for example, reacting
an arylamine such as 4-chloroaniline with an ester of a
bromoalkanoic acid at 40 to 120°C in the presence of a base
15 such as potassium carbonate in a solvent such as
acetonitrile or N, N-dimethylformamide and then hydrolyzing
the ester with an alkali such as lithium hydroxide,
potassium hydroxide or sodium hydroxide. Compound (42) may
be used in reaction in the form of a salt such as a
20 potassium salt as it is.
[Preparation Process 15]
Compound (1) in which T’ is a group -C(=0)-NH- or a
group -C(=8)-NH-, can be prepared by reaction of compound

) . 4 _
(9) described in Preparation Process 2 with isocyanate(Q
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A OTBDPS "N J P h-~ (3R)-1-Benzyl - 3- hydr oxypyrrolidine (500 ~1) and

i m dazol e (466 ng) were dissolved in N,N-dinethyl 20 formam de (15 nl),
tert-butyl di phenylsilyl chloride (1.57 m) was added under ice cooling, and
the m xture was 246 stirred at roomtenperature for 9 days. After the
solvent was distilled off under reduced pressure, and nethyl ene chloride
and water were added to the residue to conduct |iquid separation, the

resul tant organic |layer was dried 5 over anhydrous sodium sul fate, and the
sol vent _distille . ced res €.»nbhe L resindye; subj ect ed
to fIashmgﬁTgﬁg}C%Fo§%$%%%§€ﬂ§ﬁ%%ggglﬁgépggl%%aeig%g:tét%&léaégfi?e = 3:1)
to_obtain f@@%' Ebfvéﬁgpowckﬁfpli-c?aﬁ Bxampi® L NMR d GREL3)s BiventD5(9H, ),
1.70-1.85(IHm, 1.90-2.00(I1H'm, 2.45-2.65(3H, m, 2.70-2.80(IH m,
3.50-3. 70( @bk cMped: SR-Ardphlkk dn PrdBeds4dll| WiHgn isdbyahafe (dkH ) . M
(ESI') mz: 416(MtH)+. 15 [Referential Exanple 59]

N-[ (1R*, 2St3o2nABtpasyekopsopyt | comablotal hdetig- 2scayboaaai de:  H2N

1- Hydr oxybenzotri azol e nonohydrate (377 ng), 1-(320

di met hyd ani sephopylan3dtet byhcaebsdnthedezhyidnethyoordéng6g2maghodad

di i sopropyl ethylamne (1.95 m) were added to sol ution of

ci s-1, 2-cycl opropanedi ani ne hgenNetll @pd@-NSC=8ved. Chem, 1998, Vcl. 41,

pp. 4723-4732) (405 Q10 CO-N (RY) ~QP-NRE-TI-

). and a
Q'-Q2-C0-N (R") -Q3-HNR?
) (1)
wherein @', @%, 0%, 0, R! and R® have the same meanings as
defined above, and T! represents a group -C(=0)-NH- or
-C(=S)-NH-.
10 [Preparation Process 16]

Compound (1) in which T is a group -CO-NH-NH- can be
prepared by reaction of compound (9) described in
Preparation Process 2 with Q*~NH-NH-CO,Ph (43) at room
temperature to 150°C in an inert solvent in the presence of

15 a base if necessary. As typical examples of the inert
solvent, may be mentioned acetonitrile and N,N-
dimethylformamide, and besides those described in
Preparation Process 14. As examples of the base, may be
mentioned pyridine, 2,6-lutidine, collidine, 4-

20 dimethylaminopyridine, triethylamine, N-methylmorpholine,
diisopropylethylamine and diazabicyclo[5.4.0jundec-7-ene

(DBU) .
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247 5-chl oroi ndol e- 2-carboxylic acid (546 ng) in N, Ndi net hyl f or mam de
(10 M) at roomtenperature, and the m xture was stirred for 50 hours.
After the reaction m xture was concentrated under reduced pressure,
thylene 5 chloride (50 M) and a saturated solution (200 m ) of sodium
hydrogencarbonate were added to separate colorless solid deposited by
filtration. The filtrate was extracted with nethyl ene chloride. After the
resul tant organic |ayers were conbi ned and dri ed over anhydrous sodi um 10
sulfate, the solvent was distilled off under reduced pressure to obtain
resi due. The residue was puri f REWHHNH-COMN col unm chromat ogr aphy on silica
gel (neéhzhine c?loride: met hanol &3Y00:7 --~ 10:1) to obtain the title
conpoun NH)_eal - NWVF 0O d6) 8 Opdéh: ~ob=lpe-TF1-gh. 4Hz) ,
1.11(1 H, dd, 3311‘2_50,@_ ﬁﬁgv Ez.iggt-z. 70(1H m, 3 &4@1{16( ?I)qu?r) WLG.??? | H, s)?

6.97(1 H br.s), 7.23(1(8) dd, J=8.9, 1. 8Hz), 7.36(1H, d,J=8.8Hz), 7.60(IH,s),

alszgkb’S)' 20 M5 (FAB) nmfz: 250(M+H)+. [Referential Exanple 60]
, 25*) - 2- Am nqcycl ob [ 1,- 5- i - i de:
0 [N(H w)herein Qq,yQE, (Sl},y (,;4, Rghaln(l)crl Olilip(lj'\%lve 21:hcearstza?nxearrnnedaef\iir12g4s8 as C H2N

defined above, and T! represents a group -CO-NH-NH-.
Compound (43) described in the preparation process
5 described above can be prepared by, for example, reacting
an arylhydrazine such as 4-chlorophenylhydrazine with
diphenyl carbonate at room temperature to 120°C in a
solvent such as acetonitrile, N,N-dimethylformamide,
methylene chloride, chloroform, tetrahydrofuran, 1,2-
10 dimethoxyethane, dioxane, benzene or toluene.
[Preparation Process 17]
Compound (1) in which T is a group -CO-A®*-CO-, in
which A? represents a single bond or alkylene group having
1 to 5 carbon atoms can be prepared by reaction of
15 compound (9) described in Preparation Process 2 with o*-co-
A%-CO,H (44) at -50°C to 50°C using a condensing agent in an
inert solvent. As examples of the condensing agent, may be
mentioned N,N'—dicyclohexylcarbodiimide and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride. As
20 examples of the solvent, may be mentioned those described

in Preparation Process 16.
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The title conpound was obtained fromcis-1, 2cycl obut anedi am ne
hydrochloride (J. Am Chem Soc., 1942, Vol. 64, pp. 2696-2700) in a

Sigqi | ar manner to Referential 5 Exanple 59. 1H NWVR (DMSO d6) 8:
1.55-2.20(4H, m), 3.52-3.62(IH nm, 4.354.50(IH M, 7.16(1H, dd, J=8.7,2.1Hz),
7.19(1H,s), 7.42(1Hd,J=8.7Hz), 7.70(IH,d,J=2.1Hz), 8.36(IHd,J=7.8Hz),
112.77 (IH br.s) . 10 Ms (ESI) nmz: 264 (MtH)+. [Referential Exanple 61]
tert-Butyl (1R*, 2R*)-2-am nocyclopentylcarbamate: HNz N HO

()-trans-1, 2- Cycl opent anedi am ramv?g?/ 0574) (692 15 ny) was dissolved in
met hyl ene chloride (10 ml), to%#hOcA Pkt hyl amine (1.1 M) and

2-(tert-butoxycarbonyl oxy im no)-2{phenyl acetonitrile (493 ng) were added,
R o U e R A o
additional ly added, &8H the mi xture was stirred at rodmtenperature for 7
hours. Water was added to the reaction mxture to separate an organic
| ayer. The organic 5 | ayer jwas,washed w t,h saturated aqueous sol uti on of
sodi um chl 8heaeang”urded QveR’ anhy sl s bavamtsel Bare. mPASLNESI ade was
et hanol 24671500 586V A n “PHo Tt TPE: RBYBOBNA FR067 HGFO A0 AN (ODCLS) b
2. 10. 2. 17( PR, %5, B8 T oran 0572 207018 HERd. a8 (#1FH{ena dotve Briije ne
&FFEiFgggkgf?%g§ﬁpﬁgggéﬁg%§%§9}i?E-EE?HE:?4?§?G}§tetrahydrothiazolo[5,4-c]p
yridine-2-carboxgpibfeabygt oghl pri e ,0n8) ~coMboat NZisscMNped in
the preparation process described above can be prepared by,
for example, hydrolyzing a compound (for example, Q*-CO-
CO2Et) prepared by the Friedel-Crafts reaction of an
10 aromatic hydrocarbon such as chlorobenzene or an aromatic
heterocyclic compound such as thiophene with a
chloroxocacetate (for example, ClCO-CO;Et) using an alkali
such as lithium hydroxide, potassium hydroxide or sodium
hydroxide.
15 When A% is a methylene group, compound (44) can be
prepared by, for example, hydrolyzing a ketoester
derivative (for example, Q*-CO-CH,-CO,Et) obtained by
reaction of an arylcarbonyl chloride such as 4-
chlorobenzoyl chloride or a heterocarylcarbonyl chloride
20 such as thiophenecarbonyl chloride with potassium malonic
monoester monocarboxylate in the presence of magnesium
chloride and triethylamine with an alkali such as lithium

hydroxide, potassium hydroxide or sodium hydroxide. The

ketoester derivative may be used in the reaction with
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The conpound (175 ng) obtained in Referential 20 Exanple 61 was dissol ved
in N,N-dinmethylformam de (3 ml), and to the solution lithium

5- r’@ hyl - 4,5, 6, 7t et rahydr ot hi azol o[ 5, 4-c] pyri di ne- 2-carboxyl ate (purity:
900, 258 ny), 1-(3-dinethylam nopropyl)-3-ethyl 250 car bodi i m de
hydrochl ori de (252 ng) and 1-hydroxybenzotri azol e nonohydrate (60 ng) were
added. The m xture was stirred at roomtenperature for 2 days. The sol vent
was distilled off under reduced pressure using a punp, and 5 nethyl ene

chl ori de and“@"Ratdfal &Y &0l bh¢ofooh ebHdd ups hydxpheacacbonabea iwee legded to
the residue to separate an organic |ayer. The resultant organic |ayer was
washed wi t h R¥EP LY 285 adfie®tisCeBY R $ bPn of £ sbs upa chdoyl dgremd tried over
anhydrous sodiumsul fate, and the,solvent was 10 distilled off under
reduced presSurelennketali ditamd’pisi predlbylenasbroobutmvehyomat ogr aphy
on silica geieag rretgyl ene chloride: nmethanol = 47:3). The resultant pale

yel low oi | veedf ssof 7 2 BB hatomPeyidit | b (SR he apremarettdyri c aci d,

et ot sos THE MR AR B R & S ekt vt T ecuced
Formed by TiTHEa T o 2 Ko By OO0 NG IS 14| B ot (Gt i) 20
3005 a( e b s To e I o B e 1y

VG (ESI) i ot B1 (M) 5o He SOl Bl g topnent wive d -

N[ (1R*, 2R* )z 12« yAra iy Md R @ro- T ndol s ,2car hoxani de
hydrochl ori de: 251 Cl HzN JLHN H O The conpoun O(%O?l%q}g oot ned in

Ref erentfal aBXaipl esuich vis 1ditgsialny ety d rosN ¥ digmtud f o rw%ﬂ)%(i(d]eS dg), and
to the solution 5-chl oroindol e-2-carboxylic acid (1.64 57g),
1- ( 3- di met hydcafiuro gryayd®i-B.et hyl car bodi i mi de hydrochl oride (2.68 g) and
1- hydr oxybenzotri azol e nonohydrate (473 ng) were added. The m xture was
stirred [Preparation Process 18]
Compound (1) in which T! is a group —CO—A3-CO—NH—, in
which A3 represents an alkylene group having 1 to 5 carbon
15 atoms can be prepared by reaction of compound (9)
described in Preparation Process 2 with Q*-NH-CO-2A3-C0O,H
(45) at -50 to 50°C using a condensing agent in an inert
solvent. As examples of the condensing agent, may be
mentioned N,N'-dicyclohexylcarbodiimide and l-ethyl-3-(3-
20 dimethylaminopropyl)carbodiimide hydrochloride. Examples
of the inert solvent include alkyl halide type solvents
such as methylene chloride, chloroform, carbon
tetrachloride, etheric solvents such as tetrahydrofuran,
1,2-dimethoxyethane and dioxane, aromatic solvents such as

25 benzene and toluene, and amide solvents such as N,N-

dimethylformamide.
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at roomtenperature for 23 hours. The solvent was distilled off under
reduced pressure, and nethylene 10 chloride and a saturated sol ution of

sodi um hydr ogencar bonate were added to the residue to collect precipitates
b iltration. The precipitates were washed with ethyl acetate, nethyl ene
chl oride and nethanol. On the other hand, the filtrate was separated to
give an 15 organic |ayer, which was taken out and dried over anhydrous
sodium sul fate, and the solvent was then distilled off under reduced
pressure. The residue was purified by flash col um chromat ography on silica
gel (methyl ene chlori de: nethaﬁBTmffﬁ 16060 obtain a pale 20 yeilow solid.
This pale yellow solid was combinequyyith the precipitates obtained by the

filtration an i, SOV, i nmet hyl ene.chl Qfi 1 -1
trifluoroacet &16 é'c(is(ﬁ'N((ﬁg) —rﬂﬂ5 )’ﬁ@izs added to sﬁi‘?d}t' ﬁ@“‘ﬁﬁ&'§ G&se'rﬁg%_pa@srjn
tenperature for 3 hougs. The solvent was distilled of f(iynder reduced
pressure, and nethylen chloride and 1N aqueous solution of 5 sodium

hydr oxi de were added,to_}he,resjdue to col,l ect precipitate by filtration.

The or gani cWP&J8EN0R t He i er Bt e Rad Separ RR88 &RE ﬁﬁmgdm89éﬁn8ﬁh§8rous

sodi um sul f te. Tge grecipitat§§ col |l ected gg t he fil#é_ ign were added to

this solutigﬁ,lﬁﬁ g°2KSdi 8RE4ne SsEFRITIT (207 ¥3°4D ﬁédr ¢Hl ol ¢ aci d

was further added.,s;The solvent was_distilled off under reduce r re,

And ot hyl cHBLER B11 HEPTTEE0ES A HRTRFH CRaAe SHTUETonT (40 T SHE7oH

hydrochl§rigtg&id were added to the residue. The solvent was distilled off
€

agai n under r Gced pressure. Ethyl 15 acetate was added to the residue to

| 1 ect i pit ity atd i Y t titl
Comound” (1. 83 o) TR ( DWRD-d8) & Mo BOE Sech o S 08 B o 21, .

3.49(1 H, q, IzénBbEhd g-f%l( {Rang@dient et - NFLcOFRI-c2et7. bhthhindalB§. 6Hz) ,
7.19(1H s), 7.42(1'H d, J=8.6Hz), 7.70(IH s), 8.24(3H br.s),

8. 85(1 H,d, J¥éa3dabn bE Qh(laHyIkmiMe 6BSh) a®l 2-cB13eMaH)itinkRefresenti al
Exanpl e 64] tert-Butyl (1R*,2R*)-2-am nocycl ohexyl carbanmate: 253 -,
H2N N heteroarylamine such as aminopyridine corresponding to Q*-
10 NH; with potassium alkylenedicarboxylic monoester
monocarboxylate at -50 to 50°C using a condensing agent in
an inert solvent with an alkali such as lithium hydroxide,
potassium hydroxide or sodium hydroxide.
[Preparation Process 19]
15 Compound (1) in which T! is a group -C8-CO-N(R’)-, in

which R’ has the same meaning as defined above can be
prepared in accordance with the following scheme:
Q4-N(R')—C0-CH2—S—803Na
(46) |
Q'-Q2-CO-N(R ") -Qi-HNR? ———— Q1-Q2-CO-N(R!)-Q3-N(R2)-T1-Q4
(9 : (1)
wherein Q', 2%, 0%, 0% R', R?® and R’ have the same meanings
20 as defined above, and T* represents a group -CS-CO-N(R')-,

in which R’ has the same meaning as defined above.
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H O The title conpound was obtained from ()-trans-1,2cycl ohexanedi ami ne in
a simlar manner to Referential Exanple 61. 5 mp.79-81. 1H NMR (CDC13) b:
1.05-1.34(4H, m, 1.45(9H, s), 1.681.75(2H, m, 1.92-2.02(2H m,
Z'BZ(IH,dt,J=10.3,3.9HE), 3.08-3.20(IH, M, 4.50(IH br.s). M5 (FAB) m z:
215(MtH) +. 10 [Referential Exanpl e 65]
N-[ (1R*, 2R*) - 2- Am nocycl ohexyl ] - 5- et hyl - 4, 5, 6, 7t et r ahydr ot hi azol o[ 5, 4- c] py
ri di ne-2-carboxam de trifluoroacetate (hydrochloride): \NS/~H"'~NHz N 15
The title conpounedreass bt af hed 1fiygm ¢ deicanpduinds wbf atred 460 Refiér ent i al
Exanple 64 in a simlar manner to Referential Exanple 62. 1H NVR ( DMSO- d6)
b: 1.10-1. 80mpdurg, (1) 9ma. O | ¢ 5pp 127 (BH, d$ppe3s@l 3L 2043H, m,
3.63(2H,br.s), 3.72 20 3.88(IH M, 9.61(2H br.s), 7.98(3Hs),
8.89(1 H, d, 3u9.v2Hrt) . aS4heatBl ( FABY imgz cREoMH(L) Frecowdibehiteri de was
obtained in a simlar manner. [Referential Exanple 66] tert-Butyl
(1R, 25*) - 2hanipoeyehbhéxylegdr bamat eThep TRAFL LNt SR S TR £°t | e
conpound was obtained fromcis-1,2 cycl ohexanedi am ne in a simlar manner
t 0o Ref €F enpiralf Exalnpye861.t ol R NMT ( GDEEB) cgrl ar By - prederal hy  about
2.98-3.05(IH mM, 10 3.60(IH br.s), 4.98(1H br.s).

150°C., As the solvent used in this reaction, may be

mentioned water, alcohols such as methanol and ethanol,

basic solvents such as pyridine and N—methylmorpholine,

alkyl halide type solvents such as methylene chloride and

10 chloroform, etheric solvents such as tetrahydrofuran, 1,2-

dimethoxyethane and dioxane, and amide solvents such as

N,N-dimethylformamide. These solvents may be suitably

mixed for use. As examples of mixed solvents, may be

mentioned a mixed solvent of methanol and methylene

15 chloride. In this reaction, the solvent is not necessarily
refluxed. For example, when the mixed solvent of methanol
and methylene chloride is used, a reaction solution (or a

reaction mixture) is heated at an external temperature of
150°C to distill off the solvent, and the residue is then
20 heated at the same temperature.
[Preparation Process 20]
Compound (1) in which T! is a group -CO-CS-N(R’)-, in
which R’ has the same meaning as defined above can be

prepared in accordance with the following scheme:
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M5 (FAB) mz: 215(MtH)+. [Referential Exanple 67]

N[ (1R*, 2S5*) - 2- Am nocycl ohexyl ] -5-net hyl -4, 5, 6, 7t et rahydr ot hi azol o[ 5, 4-c] py
ri di ne-2-carboxam de 15 hydrochloride (trifluoroacetate): ~N S 1 ~ NH '~NH2
N W The title conpound was obtained fromthe conpound obtai ned
in~Referential Exanple 66 in a simlar manner to Referential Exanple 62.
255 1H NVR (DMSO-d6) b: 1.30-1.90(8H, m, 2.92(3H, s), 3.053.79(5H m,
4.23(IH br.s), 4.34-4.79(2H, m, 8.018.34(3H, m, 8.30-8.49(I1H M,
11.90-12.30(IH M. M5 (FAB) mz: 295 (MrH)+. 5 The trifluoroacetate was
obtained in a sinilar manner. [REAENEHENi al Exanpl e 68] tert-Buthyl

(1R*, 2R*) - 2- {12 i - | )ycarbg \ haxwt o
0" -N H?\l 0 I{\ldﬁQ -‘f{)ﬂ-gf(& oroiﬂﬁggl e- 2_Cap?&gﬁﬂg@gﬁﬁ%ﬁ%“gﬁ%ﬂgﬂe

hydr oxybenzotri azol e ®nohydrate (2.08 g) and
1- (3di met hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl oride (2.95 g) were
added to a sol whisqn of the conmpound (3.00 g) obtained i nyRefprgnti al

Exanple 64 in NN 15 ai_rH;g_Eylﬁa{lggaij_che(R(Z}QCGrmz_%tsogﬁé)m tenpejraa ure. After

(48)

Q'-Q2-C0-N (R7) -Q3-N (R2)-T1-Q¢
(1

wherein Q', @%, Q% 0% R', R® and R’ have the same meanings
as defined above, and T! represents a group -CO-CS-N(R')-,
in which R’ has the same meaning as defined above.

5 More specifically, compound (9) may react with
chloroacetyl chloride in the presence of a base,
giving compound (47). Compound (47) may be heated
together with sodium thiosulfate in a solvent, giving
sodium thiosulfate derivative (48). The thus-obtained

10 sodium thiosulfate derivative (48) may be heated with
an amine, i.e., HN (R’) -04, giving compound (1)
according to the present invention.

As conditions, solvent and the like for preparing
compound (47) from compound (9), may be applied those

15 commonly used in reaction of an amine with acid chloride.
In order to prepare compound (48) from compound (47), it
is only necessary to heat compound (47) together with
sodium thiosulfate under reflux for about 1 hour in a

solvent such as ethanol. When compound (47) is a salt
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stirring for 3 days, the reaction m xture was concentrated under reduced
pressure, and nethylene chloride (30 m), a saturated aqueous sol ution of
sodi um hydr ogencarbonate (150 m) and water (150 m) were added to the

re@ due. 20 After collecti ng colorless precipitate formed by filtration and
the precipitate was dried to obtain the title conpound (5.21 g). 256

1H NWVR (DVBO-d6) 8: 1.10-1.45(4H, m, 1.21(9H, s), 1. 68 (2H, d, J=8. 1Hz)
, 1. 86 (2H, t, J=16. 2Hz) , 3.22-3. 42 (IHmM , 3.69(IHbr.s),

6. 66(| H, d, J%8.t4HZ2) yd ¥oB@RQIdHiS) , adid56kH s JE8BkE, 2t@dz)yeaction may
7.41(1H d,J=8.5Hz), 5 7.67(1Hd, J=2.O0Hz), 8.15(IH,d,J=8.|Hz),

11. 73(1 H, br b2) .pMBf $ EfSe) nifrz : £1392p ¢ blsldnic e [ REf er batsieal s Exlanpke s@3]1ium

N[ (1R*, 2R*) - 2- Ami nocycl ohexyl ] - 5-chl or oi ndol e-2 car boxam de hydrochl ori de:
H2N _ HN ' Nh§dt ¢ @e Anaetirarol e sol Theop rEekG0r ot J oof cleydiidehevei € faci d was
added to a solution of the conpound (5.18 g) obtained in Referential

Exanpl e 68 icommthyterid 80hlaré d@ocladmﬁt)ecgttpo@mqsarpé@%@m@.e%ter
stirring for 2 days, the 15 reaction m xture was concentrated under reduced
pressureb dihettginet hod (300 wenreas tadded@®8 the redids aff &S due, and
colorless precipitate forned was collected by filtration and dried to
obtain the tialecebmpddhdPase 302Y) PelISNVRRPEVEENEA % - 1. 58%1. 36 (2H M)

%:g%lif’g SiH@ng_{E)L%gsl'fGOOr(zyﬁgri:se)a’ctll'ogr(l)(é  dompetinaZlas) with

HN(R’)-Q? are the same as those described in
Preparation Process 19.
10 [Preparation Process 21]
Compound (1) in which T is a thiocarbonyl group

(-CS-) can be prepared in accordance with the following

scheme:
WN-W—N(W)-W—Q4
(50)
Q'-Q2-CHO ' - Q-Q2-C=N-Q3-N(R2)-T1-Q4
(49) (51)
Sa
———  Q1-Q2-CS-NH-Q3-N(R?)-T1-Q¢

(1

15 wherein Q% 0%, Q%) Q' and R? have the same meanings as
defined above, and 7! represents a group -SO;-, -CO-, =-CO-
NH-, -CS-NH-, -CO-NH-NH-, -CO-CO-N(R’), in which R’ has
the same meaning as defined above, -CO-CS-N(R’), in which
R’ has the same meaning as defined above, -CS-CO-N(R’)-,

20 in which R’ has the same meaning as defined above, -CS-CS-

N(R’)-, in which R’ has the same meaning as defined above,
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3.06(IH br.s), 3.83-3.96(IH M, 7.15-7.24(2H, n), 7.45(IH d, J=8.6Hz),
7.73(1H,s), 8. 00(3H br.s), 257 8.60(IH d,J=8.3Hz), 11.86(1Hs). M5 (ESI)
mz, 292 (MtH)+. [Referential Exanple 70] tert-Buthyl

(1|’, 2S5*) - 2- {[(5 chl oroi ndol - 2-yl ) carbonyl ] 5 am no} cycl ohexyl carbamate: 0
.., NJHHN~NOH The title conmpound was obtained fromthe conpound

obtalned in Referential Exanple 66 in a simlar nmanner to Referenti al
Exanpl e 68. 10 1H NVR (DMSO-d6) 8: 1.20-1.45(I1H nm, 1.45-1.70(4H, m,

1. 70- 1. 85( 2H;coRa* -3 (BB()|H, bim Syhich 08( kHAbR”Shave. 646! Hagelméabkiths as
7.12(1H s). 7.16(1 H, dd, J=8.8, 2. O+z), 7.43(IH, d. J=8. 8Hz),

7.69(1 H d, J=2%fHz3d Fo85¢) Hcdoéps%‘—c%iz,) Airl WBQH H2bhas) £theb she( BSbhiRLZ:
392 (NHH)+. [Refergntial Exanpl e 71Jn_I .
N-[ (1R*, 2S*)a®-daf hoeg chlotrexy | +€6-ahar-0imdolier vicartbeamiade thedsaakl ori de:
258 meanings as defined above, or -CO-A%-CO-, in which A% has

5 the same meaning as defined above.

Moré specifically, compound (49) may be subjected to
dehydration reaction with amine (50) in the presence of an
acid catalyst such as p-toluenesulfonic acid, giving
compound (51). Compound (51) may be heated together with

10 sulfur powder in a solvent such as a mixed solvent of
methanol/methylene chloride, giving compound (1) according
to the present invention. As conditions for preparing
compound K51) from compound (49) and amine (50), may be
applied those commonly used in preparation of a Schiff

15 base. Specifically, heating under reflux may be conducted
in the presence of an acid catalyst in benzene or toluene
under conditions that water is removed from the reaction
system by, for example, using a Dean-Stark trap. Molecular
sieve may also be used in removing water from the reaction

20 system.

The important intermediates described in Preparation
Process 1 to 21 of the compounds (1) according to the
present invention will hereinafter be described.

1) The compounds described in Preparation Process 1, 3 and

25 11 and represented by the following general formula (4):

HN (R') -Q°-N (R?) -T'-Q* (4)

wherein R!, R?, Q% and Q% have the same meanings as defined
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H2N ~~~~ _HN N O H The title conpound was obtained fromthe conpound
obtained in Referential Exanple 70 in a simlar manner to Referenti al

nple 69. 5 1H NVR (DMSO-d6) 8: 1.30-1.50(2H, m), 1.55-1.95(6H, m,
3.¥1(IH br.s), 4.32(I1Hbr.s), 7.19(1H dd,J=8.7,2. OHz), 7.33(IH,s),
7.45(1H d, J=8.7Hz), 7.60-7.90(4H, m, 8.17(IHd,J=7.1Hz), 11.91(IHs). M
(FAB) mz: 292 (MtH) +. 10 [Referential Exanple 72]
(1R*, 2R*) -1, 2- Cycl ohept anedi ol : HO OH Cycl oheptene (3.85 g) was added
porti onw seaib@ve00aad) URo s dredreogen apefaakicts I 45 oup), and f88%1f eirtiue aci d
(180 m), and the m xture was stirred at 40 to 50C for 1 hour 15 and then
at room t enperatene fEP-GO+N (hit)., The wololenR’ Wass ditsd | $dresl nddnimgeas
reduced pressure, and a 35s aqueous sol ution of sodi um hydroxi de was added
to the residrilned adlkkewé f yate . imfpoerantiass riosterecdistss ifored at 40 to 50C
for 10 m nutes, ethyl acetate was added to conduct liquid 20 separation.
The resul t adeR@tErg | egepowads exlt astedrdingoto thienwremiemtt dtrmdntdest.at e
The resultant organic |l ayers were collected and dried over anhydrous sodi um
sul fate? and t hef8engefitienadodestescedbetf lntesmedddtesd pressure to obtain
the title conpound (4.56 g). 5 1HNMR (COCL3) 8: 1.44-1.5636H, r(’g)
| . 63-1. 70( RFH§Irad gempeapdgy inywhicly 12 grouwp 46-FA4C2HC0)m . M
(FAB) m z: , ( MtH) +. ef erenti al anpl e 73]
(1R 2 B Db T s A DA S99 ezt oy Y24t FFR¥Rrompound
(4.56 g) obtalned in Referential Exanple 72 was dissolved .in hyl ene
chl ori de (%ﬂrﬁnﬁg*{?%t%yl% %%Y(%O@') WS SYIREIER AT HE Xt Tir € Thas
cooled to - : n h ' 8 ) s~3l5 .added dropw se
t her et o. Nb%ﬁé/:lae%@%ﬁ?%ﬁﬁdieg(%% %ﬂ%g%/\%%?%#o é;ué?ddaeﬁc{ﬁ %n % %g‘erri xture was
stirredof ore20) o4 W €5 &ipf he same tenperature and then for 1.5 hours at
0C. Water was added” t© the reaction m xture to conduct |iquid separation
and the resultant organic |ayer was washed 20 with a saturated agueous
sol ution of sodiugm h)é&;ogencar bonate and dried over anhydrous sodi um
sul fate. The sol Rapt spdi stilled off under reduced pressure to obtain an
oil. This oil was ad¥s ved in N, Ndi net hyl formam de (90 ml ), sodium azi de
(13.65 g) was 260

in which R® and R® have the same meanings as defined above,
and Q° means a group - (CHz)pn-CHy-A~CHy-(CHz)py~, in which m
and n are independently of each other 0 or an integer of
15 1-3, and A means an oxygen atom, nitrogen atom, sulfur
atom, -SO-, -S0O-, -NH-, -O-NH-, -NH-NH-, ~S-NH-, -SO-NH-
or —-S0,-NH=-.
2) The compounds described in Preparation Process 2, 4 and
12 and represented by the following general formula (9):
20 Q*-0*~C (=0) -N (R') -Q*-NHR? (9)
wherein R!, R?, @', 0% and Q° have the same meanings as
defined above, are important as intermediates for
preparing compounds (1) according to the present invention.

Among the above-described intermediates, are
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added, and the m xture was stirred at 65C for 18 hours. Ether and water was
added to the reaction mxture to conduct |iquid separation. The resultant
e&ﬁer | ayer was washed with a saturated aqueous sol ution of sodiumb5
hytr ogencar bonat e and sat urat ed aqueous sol ution of sodium chl oride and
dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain an oil. This oil was dissolved in ethanol (70
m), 100 10 pal |l adium on carbon (containing 50% of water, 4 g) was added,
and the mi nefemas) sidrgthdorin way igh ashwéog@m@%-iﬁgat;@buﬁt:rmSpher e.
After separating the palladiumon carbon by filtration, a 1N et hanol
solution (70 m) of hydrochloric acid was added to the filtrate, 15 and the
sol vent was distidledgoff under reduced pressure. The residue was dissol ved
in nethanol , et HyN alet aR4 was added, and the solvent was distilled off
under reduced pressr&”again. Precipitate fornmed was coll ected by
filtration to obt o title conpound (3.57 g). 20 1H NWR (DMSO 8:
1.44(4H br.s), 1/73-1.81(6H m, 3.43(2H br.s), 8.63(6H br.s). M5 (ESI)
mz: 129(MtH)+. [Referential Exanple 79]
N-[ (1R*, 2R*) - 2- Ami_nogycl ohept yl ] - 5- chl or oi ndol e- 225 car boxam de: 261 HZN
HN O N H Te hiidhe RoapBuRd Beite oblai $ripe firems 1 hes cospdehitneodt albereel i n
Ref erenti al %ﬁ nple 73 in a simlar manner to Referential Exanple 59. 5
1H NVR ( DVB& 23) Beans g ¢greupan Chy) nLReoA1CHT 642 )y, AnowhicH(MH, ),
7..17-7:.23(2 m, 7.44(1H d J=8.8 , 1. 72(1H d,J=2. CHz), 7.96(2H br.s),
8. 75(1 Hod, Sa:rg sHAre ff‘%&ﬁrﬁ%t. %a@sﬂ NF 0 96 @ HEe9RF of

. . N
[Referenti 81'—3E,><aafH2J & @an(slg*ﬁ %%chejﬂ %_t%fnc,l %(?Lcctrac‘)ngeeqll Oa;'t'om'jlos’uq_tlur

atom, -S0-, -SO,-, -NH-, -O-NH-, -NH-NH-, -S-NH-, -SO-NH~

or —-SO;-NH-.
3) The following compounds (4C) described in Preparation
10 Process 7, 11 and 13 are important as intermediates for

preparing compounds (1) according to the present invention.

R R*
o
(CH,),, (CH,),
HN ﬁ—T\‘ .
(4c)
wherein 04, R3, R', A, m and n have the same meanings as
defined above, and T! represents a carbonyl group, sulfonyl
15 group or group -CO-CO-N(R’), in which R’ has the same
meaning as defined above.
Among the above-described intermediates, are
preferred compounds in which T! in the above formula is a

group -CO-CO-N(R’), in which R’ has the same meaning as

20 defined above, and compounds in which T! is a carbonyl
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Cyclooctene (4.4 g) was dissolved in acetonitrile (45 m) and water (15
and to the solution N nethyl norpholine N-oxide (5.15 g) and
&tfrocapsulated 15 osmumtetroxide (1 g, containing 10% osm umtetroxide)
re added, and the m xture was stirred at 40 to 50C for 21 hours.
I nsol ubl e m crocapsul ated osm um tetroxide was renoved by fiitraticn, and
washed with acetonitrile, and 2 62 the filtrate was concentrated
under reduced pressure. The residue was purified by flash col um

chr omat ogr gpbyppnagdl rcasgehn Cxgxamneaidny| racairie atlnd,) $01 Dbf aitom he
title conpound (4.97 g). 5 1H NWR (CDC13) 8: 1. 48-1. 58 (6H m , 1.

64-1.75 (4E50%, , -3086- 1-M6{ 2H.0-NH- 2. 28{AH-d, I 7)) ,-SH-NH2R A, J=8. 3Hz) .
M5 (FAB) niz: 145(M+H) +. [Referentlal Exanpl e 76]

(1R*, 2S*) - 45Q,ltazi docycl ooct ane: N3 N3 10 After cis-1, 2-cycl ooctanedi ol
(4.82 g) was dissolved in nmethylene chloride (60 m), and to the solution
triethyl amthe Ty . ol wivas audedindmd(3de degaerilmyd ofn Prnegssetiwas pur ged
with argon, the m xture was cooled to 78C, and net hanesul fonyl chloride
(7.7 mS 1Booaess) 8wasdlb3addedidpophise eheirtormgfieanest Gpe was stirred
for 1 hour at the sane tenperature and then for 1 hour at 0C. Water was
then addedP¥8PeR&ngeaeMPEHNARXt(tI e ACEOEGHAGCIET iThe PrRRRativrenbhen t he
resul tant organic |ayer was washed with water, 0.5N hydrochloric acid,

wat er and a saturat 20 ueous sol ution of sodi um hydrogencar bonate and
dried over anhydrous\sadyum sul fate. The solvent was distilled off under
reduced pressure, ang\t resi due was di ssolved in N, N-di net hyl f or mam de
(80 m), sodium GH (13(08)9) 263

R°— -7
N (25 o
wherein Q*, R?®, R*, A, m and n have the same meanings as
defined above, T! represents a carbonyl group, sulfonyl
10 group or group -CO-CO-N(R’), in which R’ has the same
meaning as defined above, and R>* represents a protecting
group for amino group.
Among the above-described intermediates, are
preferred compounds in which T' in the above formula is a
15 group -CO-CO-N(R’), in which R’ has the same meaning as
defined above, and compounds in which T! is a carbonyl
group, and A is an oxygen atom, nitrogen atom, sulfur atom,
-30-, -S02-, -NH-, -0-NH-, -NH-NH-, -S-NH-, -SO-NH- or
-S0O2-NH-.
20 5) The following optically active compounds (7a) described
in Preparation Process 6 are important as intermediates
for preparing compounds (1) according to the present

invention.
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was added, and the m xture was stirred at 65C for 19 hours. Ether and water
was added to the reaction m xture to conduct |iquid separation. The
rqultant et her layer was washed with a saturated aqueous sol ution of

sodi um 5 hydrogencarbonate and sat urated aqueous solution of sodium

chl oride and dried over anhydrous sodium sulfate. The solvent was distilled
of f under reduced pressure, and the residue was purified by flash col um
chromat ography on silica gel (hexane:ethyl acetate = 6:1) to obtain the 10
title conpound (4.85 g). 1H NWR (CDC13) 8: 1.49-1.64 (6H m, 1.67-1.78

(2H m, 1.81-1.97(4H,_.3m, 3.74-3.76(2H, m. [Referential Exanple 77]
(1R*,2S*)-1,2-Cyclo Iarg ne hydrochloride: H2ZN NH2 15 The conpound
(4.85 g) obtained i ial Exanple 76 was dissolved in ethanol (55
m), to the solutj 10%-pal | adi um on carbon (contai ning 500 of water, 3.0
g) was added, an® the mix8uregpas stirred for 21 hours 20 in a hydrogen
(4.5 atnm) atnosphere. Agt feparating the catalyst by filtration, a 1IN

et hanol solution (50 MR "of hydrochloric acid was added to the filtrate,
and the solvent was distilled off under reduced pressure. Ethyl acetate was
added to the residue, Zﬁd}precipitate formed 264 was col |l ected by
filtration to obtain the title conmpound (4.14 g) . 1H NWR (DVvSO 8:

1.51(6H, br. 1. 69(2H, r.s), 15 79-1.99(4H, , 3.68-3.70(2H, m,

8. 66( 6H, br@éﬁr%l CES) ﬁrz:RH ; E‘.aVFRé 8r éﬁﬁl?ameEﬁgﬁEBea%]

N[ (1R*, 25%) :2- am n | ooct yl 1s05- chl or oi ndol e- 2carboxam de: CI HNN HO
10 The titI%F%%ﬁ%%néﬁ?$é% %%%é#neae?FSﬁ?Pﬁé goRpBhREtoBLaPKelP; AoT

Ref erenti al ;. & in asimlar manner to Referential Exanple 59. M
(ESI) mz: a3]J2é:£o&“( %ﬁﬁ‘y [Referential Exanple 79] 15

(1R 2RS) - 4latdioie lordeyc onentanedi e A&, OF 2 APOSILEEF e

st ereoi soners):
compounds in which Q® in the above formula is a group -

(CH2) n~CH2-A~CHz~- (CH) y—, in which m and n are independently

of each other 0 or an integer of 1-3, and A means an

oxygen atom, nitrogen atom, sulfur atom, -S0-, -8S0,-, -
10 NH-, -O-NH-, -NH-NH-, -S-NH-, -SO-NH- or -S0;-NH-.

6) The following compounds (21) described in Preparation

Process 8 are important as intermediates for preparing

compounds (1) according to the present invention.

R} R*
A

(CH)m (CH)),
Rs’—n NH,
(21)
15 wherein R3, R4, A, m and n have the same meanings as

defined above, and R represents a protecting group for

amino group.

Among the above-described intermediates, are
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OH 60% Sodi um hydride (800 ng) was added portionwi se to a solution of

3-cycl opentene-1-of (1.68 g) and nethyl 265 iodide (1.25 nml) dissol ved
igbtetrahydrofuran (20 m) under ice cooling, and the m xture was stirred
overni ght at roomtenperature. Water and diethyl ether was added to the
reaction mxture to separate an organic |ayer, the 5 organic |layer was

- dried over anhydrous magnesium sul fate, and the solvent was distilled off
under reduced pressure with ice cooling to obtain crude

4- met hoxy- preyfelrapentenmouddes For mind caciad i(OQ He )avd 3Qanhdr agen per oxi de
(3.17 m) were added to 4-nethoxy-1-cycl opentene thus 10 obtained, and the
m xt ure wasxygienr ed ooy emitghigeat ateam tsemferatays, Hyo-,eacid,on AyKtyure was
concentrat ed under reduced pressure, and a 35% aqueous sol ution of sodium
hydr oxi de wésNidddedNHoNHre resiNdite t-SCalNdal idry tS0g-NBacti on m xt ure,

fol | owed b% stirring at 50C for 10 15 mi nutes. The reaction m xture was
cool ed to r'donThenpet&buivgandmprundst eédsanicihedt hyl Pacptaceibn dry the
organi c_l ayer over _anhydrous magnesi um sul fate. The solvent was distilled
of f, amd t REOCESISddE WES paPKtad thyp scdinkermsisiicristso doapprema rsing ca gel
(nmet hanol : net hyl ene 20 chloride = 1:19) to obtain the title conpound (1.21
g). 1H NVRECEBEHEfsg: (11 gscprggmstoythey gusserdgdpmenyions. 2HeBH, s),
3.90-4.00(2H, m.. 4.26(1H br.s). [Referential Exanple 80]

(1R*, 2R*) - fPf-CﬁféEia&ﬁﬂ- rBEh SR PElEse PPEAS Ak BGitd V6t t42% Spdsimm on

stereoi soners): 266 Ty o s N3 The conpound (1.21 g) obtained in
Referentiafog§§ﬁ8%§ f&ogﬁg(gﬁﬁe?ﬁfléﬁﬁﬁe (7.66 M) were dissolved in

nmet hyl ene chloride (20 m ), and methanesul fonyl chloride 5 (2.13 m) was
added dropwi se over 204m nutes at 38C. JAfter conplegson of drop addition,

the m xture was wanQ% to OC and sﬁ\ r for 80 mnu é@ to obtain crude
4

(1rR*, 2R*) -1,g 5 y:d # ?Rfsuu&ﬂgx ox(bH;f-neth?éMSm Taﬁgﬂbfne. Thi s

product was di
RS H H_Hm RSL_ HHH_R61 RS- H: H_Rm

’
(30) (31) ’ (32)
10 wherein R?’, m and n have the same meanings as defined above,
and R%! and R® represent protecting groups for amino group,
enantiomers (30a), (3la) and (32a) of the above compounds

prepared in a similar manner:

[0 R 0 R
0] N N—
(CH),  (CHy, CHY,  (CHY, CH),  (CHy),
RSL_N - —R® RSN 6! RSL— R
y oy e VT
’
(30a) (31a) (32a)

15 wherein R? ‘'m and n have the same meanings as defined above,
and R and R® represent protecting groups for amino group,

cis-form compounds (30b), (31lb) and (32b):
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10 di nethyl formam de (20 ml), and sodium azide (3.57 g) was added to heat
and stir the mxture at 65C for 22 hours. Sodium azide (3.57 g) was
additionally added to stir the mxture at 70C for 2 days. The reaction
ture was allowed to cool, and water and diethyl ether was added to 15
separate an organic |layer. The organic |ayer was dried over anhydrous
magnesi um sul fate. The solvent was distilled off, and the residue was
purified by colum chromatography on silica gel (hexane: ethyl acetate =
2:1) to obtain the title conpound (584 ng). 20 1H NWR (CDC13) 8: 1. 65-1.80
(2H M , 2.05-2. 18 (Il m , 2. 25-8340 OH m, 3. 21(31!3\ s), 3.55-3.65(IH m,
3.75-3.90(2H, m. | erenti al Exangm 81] 267 —é
(1R*, 2R*) - 4- Nb&ﬁpy&-l cl opetyane di e hydr @H) Ori xture of
4-position stered" (3:;—P)V m ™y ml—?g‘ The corrpo €C§§“ ng) obtai ned
in Referential 80 wasH ol VRdgen et hapel N andy1f% pal | adi um on
carbon (321 ng? a ed to condudﬂ hy rogenatlon aﬂinorma t enperat ure
and nornmal pressure gd&; 2 days After 1bgm)w ng’t he cat@ gt by filtration,
t he reaction m xtur S concentr at e&a nd a 1N et hanol | uti on of 10
hydrochloric acid and ethyl acetate were added to the residue. The m xture
was concenwhéﬁédntﬁ-obmaﬁﬁdtheh@V?lEhéoﬁﬁﬁﬁn@eEQBBgﬁg?s 4Rt KRRA( &PeYe) s:
1.72-1. 83(IH ,1.91-2.03(IH m, 2.07- 18§IH 7-2.50 % H,n%,
3.19(3H, spndt 635131?75{9%%??“398%%0% PH up% Br 82BolBHIBPYP MB

§\I—E[SI()1R*m ER’E‘%%S Zwﬁgi)o;f‘eﬁ[\?‘t 52’;?335:: %&éﬁxﬁn]d é?’glg oF&eﬁ&ﬂ d2- car boxani de

m xture o pOSI tion stereoisoners ~——
( f 4- ). 268 Owe CI HN' \' 1l 2 HNNH
0 m 0 R
/O /N /N—\
(CH) ',(CHz).. (CH.e:)m~ ',(CHz)n (CHz)m: / (CH,),
51 np ‘ 61 51 a1 if 61 51 ot ! 61
—— - R —N —-R R —N -R
i I T NN
’
- (30c) (31¢) (32¢)
5

wherein R3, m and n have the same meanings as defined above,
and R and R® represent protecting groups for amino group,
are important as intermediates for preparing compounds (1)
according to the present invention.

10 The diamine derivatives according to the present
invention exhibit strong inhibitory effects on activated
blood coagulation factor X and are thus useful for
medicines for mammal including human, anticoagulants,
agents for preventing and/or treating thrombosis or

15 embolism, agents for preventing and/or treating thrombtic
diseases, and agents for preventing and/or treating
cerebral infarction, cerebral embolism, myocardial

infarction, angina pectoris, pulmonary infarction,

171



0 The conpound (470 ng) obtained in Referential Exanple 81 was suspended in
N N-di met hyl formam de (5 m), and triethylamne (0.966 nm) and

ihfrophenyl 5 5 chl oroi ndol e- 2- carboxyl ate (805 ng) was added. The

ure was stirred at roomtenperature for 4 days. After the sol vent was

dlstllled of f under reduced pressure, and nethylene chloride and a
sat ur at ed aqueous sol ution of sodi um hydrogencarbonate were added to
conduct liquid 10 separation, an organic |ayer was dried over anhydrous
sodi um sul f afelmdier godment i svas Bustdet esl Of easlerdsesueesops essure, and
the residue was purified by colum chromat ography on silica gel
(et hanol : methwydrgmnes td) odi sleemida©gd t nobd e scd her tedd@uanporund (268 ng). .
15 [Referential Exanpl e 83]
(1R*, 2R¥) - 4-§ \Bénomwd oxiyh) netihys | £drRa cioh opirdamediod ¢mi k¢ime of 4-position
stereoi sonmers): ~OCHZPh r~~ HO OH 269 The title conpound was obt ai ned
by benzyl at i TRP Udsemexynet iwomius yed opeht @neafd. réecelosied . afhem , 1989,
Vol . 26, p. 451) with benzyl brom de and then reacting the product wth
fornic a&id- m%@ﬁ‘bﬁér oXY #ecir ol BF hameat or yrereret ton ReYRAeP¢ al Exanpl e
79. 1H—NNR(CDC13% 1.44-1.52(1H m, 177185(IHn’) 189197(|Hn)
2.25-2. 35(1 H$YRS D, ABabt 5pYe HoFgan N UseESSOT ML §1@R]) H, Hrraybus

4. 08( 1 H, br S 4 54(2 , 1.27-7.39(SH, m. 10 M5 (FAB) niz 223(NHH)+
[Ref erenti al ‘%"8@, r%n‘iF?thoﬁpoﬁear‘? ‘EJB‘éWin‘?éMW hgtogd- 1,
.(.:Yd opent anfd%t?{?lé'eu;gonxb fre, of é}gglsrlltl on stereoi soner s) OCH2Ph H N
When a compound according to the present invention is
10 used as a medicine for human body, the dose is within a
range of 1 mg to 1 g, preferably 10 to 300 mg, per day for
an adult. The dose for animal varies according to the
object (treatment or prevention) of the administration,
the kind and size of an animal to be treated, the kind of
15 a contagium, and the condition of a disease attacked.
However, it is generally within a range of 0.1 to 200 mg,
preferably 0.5 to 100 mg, per kg of weight a day.
Meanwhile, the administration may be once per day, or may
be divided into 2 to 4 times per day. The dose per day may
20 exceed the above range if necessary.

Medicinal compositions comprising the compound
according to the present invention can be prepared by
selecting a suitable preparation form according to an
administration method in accordance with a preparation

25 method for the preparation form used. As examples of the
preparation forms of the medicinal compositions comprising

the compound according to the present invention as a main
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NH2 15 (1R*, 2R*) - 4- Benzyl oxynet hyl - 1, 2- di azi docycl opent ane was obt ai ned
fromthe conpound obtained in Referential Exanple 83 in a simlar manner to

ferential Exanple 80. The title conpound was obtained in a simlar nmanner
t® Referential Exanple 81 without purifying this product. 20 [Referenti al ‘
Exanpl e 85] |
N-~(1R*, 2R*) - 2- Am no- 4- [ (benzyl oxy) met hyl ] cycl opentyl } - 5chl or oi ndol e-2-carb
oxam de (m xture of 4-position stereoisoners): 270 PhCHzO CI r HzN'",, |
\' I HN Ncohdodbet| ihde sonmentiones odtreted taoretdhe songeornd obtai ned
in Referential Exanple 84 in a simlar manner to Referential Exanple 59. 5
1H- NVMR (DMpExeig)e8; taPduledp(Oobltishs, 1s@buds 35 Dibtksmoil. dr- 1. 55(0. 5H,
m, 1.61-1.79(IH mM, 1.83-1.92(0.5H, m, 1.99-2.10(0.5H, m,
2.12-2. 20(8adé&bus) suRplas2049(ftok mpraB. 4PeBa?dfidths), 3.33-3.39(2H, m,
3.81-3.92(IH, M, 4.48(2H, s), 7.13-7.20(2H, nm), 7.22-7.39(SH, m, 10
7.43(1 H, d, J=8. 5Hz) , tiTe 684 $¢, df Ja2. PHrdct BoBA(d HptaldiVitekz) .aMS (FAB) ni z:
398 (M+tH) +. [ Referential Exanple 86] Ethyl 1R*, 3R*, 6S* ) -7-oxabicyclo

4 . b OpfepepranévecandosxyiaseluttoEtaig may be used in a
(1R, 4R*, 5R*) - 4- 1 odo- 6- oxabi cycl o[ 3. 2. 1] octan-7-one (J. Og. Chem, 1996,
Vol . 61, pPre&pav3tian. 3 Ay)suartifisB1VEY Bay HefIN (M5 S ), a 2N aqueous
solution (34.5 m) of sodium hydroxi de was added under ice cooling, and 271
the m xtur@uasiehéRssilrFeleataredntednperat BfePF oY 19efodf s@ %@fgii t he
solvent was distilled off under reduced pressure, and wat er. nas added to
the resi duk¥® EBRJREEPRXIPYcEPOR WPEhPHeFAYFRHRIRHI bRF RO PheCRBxt ract was
dried

into a container and then drying the solution by
10 lyophilization or the like. A dose or doses of the
injection may also be contained into a container.

As example of preparation forms for external

application, may be mentions solutions, suspensions,
emulsions, ointments, gel, creams, lotions, sprays and
15 plasters.

A solid preparation may contain pharmaceutically
acceptable additives in addition to the compound according
to the present invention. For example, fillers, extenders,
binders, disintegrators, dissolution accelerators, wetting

20 agents, etc. may be suitably selected and mixed, giving a
preparation.'

As example of preparation forms of a liquid
preparation, may be mentioned solutions, suspensions and
emulsions. They may contain a suspending agent, emulsifier

25 and/or the like in some cases.
The compounds of the present invention will be

described in detail by the following (A) to (E).
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5 over anhydrous sodium sul fate. The solvent was distilled off under
reduced pressure, and the residue was purified by col um chronmat ography on
silica gel (hexane: ethyl acetate = 83:17) to obtain the title conpound
(@.54 g). 1HNWR (CDCL3) 8: 1.25(3H,t,J=7.l1Hz), 1.50-1.70(2H, m, 10
1.71-1.82(IH M, 2.08-2.28(4H, m, 3.16(2H, s), 4 . 12 (2H, q, J=7 . 1Hz)

[ Referential Exanple 87] Ethyl

(1R*, 3S*, 4S*) - 3- azi do- 4- hydr oxycycl ohexanecar boxyl ate: COOEt "",",, N3 15
OH The Corrpwr)ld (13- o @hbairked d seieéar ent it e Eyanphe 186 omsutlassol ved
in N, N-dinethylformam de (100 m), ammonium chloride (6.45 g) and sodi um
azide (7.8(qg) :were successively added at roomtenperature, and the m xture
20 was then stirred at 75C for 12 hours. The solvent was concentrated to
about 1/3, and the'resi=dve-war' diOttedRM tf*wafer and ethyl acétlate to
conduct stirring for 3 mnutes. The resultant organic |ayer was washed with
wat er 272 wheardirsat urated aqueous sol ution of sodiumchloride and dried
over anhydrous magnesi um sul fate. The solvent was distilled off under
reduced pr essur eR aaddt K&, r ésidheenaenpyi fdfede dghcoltiat chf OREES§Ndphy on
silica gel (ethyl 5 acetate: hexane = 1:4) to obtain the title conpound
(15.8 g) 1B RVR{@DEN3ptem,1.[pedygrylt grpum, 18Xyl Prowy-9r 84K ny |
1.86-1.95(IH M, 2.04-2.18(2H, m, 2.32-2.43(IH mM, 2. 68-2.78 (IHLmM , 3.
40-3. 60 (2HARYP/, 4. 17 (2H, q, J=7. 1Hz) . 10 [Referenti al Exanple 88]

Et hyl 1R, 3S*, ,4S$* tert- bt b
-4h§drgxycycloheQané@&FEﬁ%@Wéf( & - o&ycartm@g%gyﬁ%% %Onﬁbundr(loo nmy)
bt d Ref t 15 Exa d di -tert b t 133
To) were dsSGtVBRSER etcwﬁlﬂa%g&ﬁéoeff R ahEbE i chERLBRN: ot 00
| 1 adj rbo dded t t f
12 houtd m.%”ﬁ%%%‘@wﬁsa? otpharatti cr AR PO S8 erovea by

f||trat|onméﬁg% ﬂ ?Fo gbsBHJé?jﬁg{cHng%rrggugggsgﬁQ%%gé; and
t he resi due was puri by p mat ogr aphy “on silica gel (hexane:
ethyl acetaf &7 3rd}eklio AL Hathealidd e $0apeune (45 FBYycdiZ
fused hydrocarbon group which may be substituted, or a
saturated or unsaturated, bicyclic or tricyclic fused

15 heterocyclic group which may be substituted;

Q ? represents the following group:

in which Q% means an alkylene group having 1 to 8
carbon atoms, an alkenylene group having 2 to 8 carbon
20 atoms or a group - (CHz)pn-CHz-A-CH;-(CHz2),-, in which m
and n are independently of each other 0 or an integer
of 1-3, and A means an oxygen atom, sulfur atom, -SO-,
—SO#-, ~-NH-, -O-NH-, -NH-NH-, -S-NH-, -SO-NH- or -S50:-

NH-, and numbers 1 and 2 indicate positions; and
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1H NVR (CDC13) $: 1.28(3Ht,J
1.86-1.95(IH m, 2.05-2.17(IH
3.25-3.66(3H, m, 4.17(2H,q,J
89 Et hyl

(1R*, 3S*, 4R*) - 4- azi do- 3-[ (tert-but oxycarbonyl ) am no] cycl ohexanecar boxyl at e
and et hyl

(1R*, 3S*,4S*)-4-azi do- 3[ (tert-butoxycarbonyl)am no] cycl ohexanecar boxyl at e:
COCEt COCEt RB anel M4'zve s Bo 9t & thidnt NEoN3cA@bAft ext dhés¢onpolndo§ds g)
obtained in Referential Exanple 88 and triethylamne (38 ml) were dissol ved
in methyl engt@ oy der (DA A1) , a a0l (she sl ait ¢ bngwas ool eingo 0 786d

met hanesul fonyl chloride (13 mM) was added dropw se at the sane

t enper at ur e a rAf tiatdspendiemg: fprofibedShmiatilies at hiylde sxae aéaperature, the
m xture was heated to OC and stirred for 30 m nutes and then_2 hours at
room t enper atyurmox A t g o@pl,N dykydehlronin, azl Yenas &dowdl, afd XYHe Im xt ure
was diluted with nethylene chloride, the resultant organic |ayer was

separ at efl, washegd, whahoge20 asbenr ahed CARERUSKES| FHBHP of C¥BHCURTOUP/

hydr ogencar bonate and saturated aqueous sol ution of sodjum chloride and
dried over anaRalkyhagresiRim 3UERGL &L Ok, sBMy&N2 W%l 292°UP it i || ed
of f under reduced pressure to obtain crudg:, eﬂxl gn'lR*é %S’i 45*) -3- |
(tert - but oxydas bbapipoadikp] group, N,N-dialkylaminoalkyl® group,

-4 (et hanesul f onyl ) oxy] cycl ohexane- car boxyl at e.._The product t al above
was di ssol véfFYh fFREPd r?eqﬁjy?fgk’r]raﬁird)eugﬁioac%ﬁ)a,m%h% <odr mwgllzl"‘l%gr&?%i g)

was added at room t erature, . The m xture heat - iLrred
for 12 hour £€ THE §gll € sa&5ﬁ§§ﬁﬁla?(gedg¥/§%§boglf%égyéﬁgntqﬂgglr%e% due
was diluted with_water .angd e acet o] ct AR or L nut es.
The 10 Eésula{% alBrlagr?ilgqflayé?X\lfvgé %elg%(r%é ea?g&&ghe%ﬁgmb%gbggﬁ%lra ]g%ﬁgéueous
sol ution of i l.aryi d drd s 0Us 2 PRGBS subkatg, The
sol vent was g%??}lggk%]f ﬁﬁggg'reddaﬁ%beﬁxg?egsure, and thg@f{ilel';‘l}imcllIuebwaglera
purified by é:pj{ggpcggrmpgéggﬁg,orhmékgaag@lor(ﬂ&ykyﬁga@ﬂimt e: hexane =
1:4) to obtain the title conpounds [ (1R*, 3S*, 4R*) -form( 6. 74 g) and
(1R*, 3S*, 48 )oxieamddny 821 ayhlanitis, g88tp,4R9rbdoyml kit ¢ CDA s) 8:
1.26 (3H, t, J=7. 1Hz) , 1.45 (9H, s) , 1.3820 2.33(6H, nm,

2.57-2. 68(| HyAdup3. al-b2PE4Hbomyl B3¢ brbrurs) . (1R*, 3S*, 4S*) -form

1H NWR (CDC13) 8: 1.27 (3H, t, J=7. 1Hz) , 1. 46 (9H, s) , 1. 532.30(6H m,
2.50- 2. 65(| By hkox§céXtHrPlaninmalkyl group, carbamoyl group, N-

7.1Hz), 1.45 (9H,s), 1.38-1.57(2H, m),
m, 2.29-2.39(2H, m, 2.61-2.68(IH m,
7.1Hz), 4.53(IH br.s). 5 [Referential Exanple

alkylcarbamoyl group which may have a substituent on
the alkyl group, N,N-dialkylcarbamoyl group which may
have a substituent on the alkyl group(s), N-
alkenylcarbamoyl group, N-alkenylcarbamoylalkyl group,
20 N-alkenyl-N-alkylcarbamoyl group, N-alkenyl-N-
alkylcarbamoylalkyl group, N-alkoxycarbamoyl group, N-
alkyl-N-alkoxycarbamoyl group, N-alkoxycarbamoylalkyl
group, N-alkyl-N-alkoxycarbamoylalkyl group, carbazoyl
group which may be substituted by 1 to 3 alkyl groups,
25 alkylsulfonyl group, alkylsulfonylalkyl group, 3- to

6-membered
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25 4.15(2H,q.J=7.1Hz), 4.67(IH br.s). [Referential Exanple 90] Ethyl ( 1R*
3S*, 4R*) -4-amno-3- [ (tert-butoxycarbonyl ) 275

am no] cycl ohexanecar boxylate: COOEt B o c NH"'~~ NH2 Ethyl ( 1R*, 3S*,
4W) -4-azido-3- [ (tert-butoxy carbonyl)am no]cycl ohexanecarboxyl ate (5.4
g) obtained in 5 Referential Exanple 89 was dissolved in a m xed sol vent of
ethanol (10 m) and ethyl acetate (10 ml), and a catal ytic anmount of 10%
pal | adi um on carbon was added to stir the m xture at roomtenperature for

20 hours i Rea Wk PEEN catcrmsphey &. gAblugr vimisoh ubbe it tewb aad tidwshed by 10
filtration, the solvent was distilled off under reduced pressure to obtain

the title campumely(41%ya) .gideder Brbildly Fxanpheo¥ljalBthy| JEERP, 3S*, 4R¥)
-3- [ (tert-butoxycarbonyl) am no] -4-{

(5chl or oi ngeli-cd yha ganbary|d amzhs}:dsmllewl[s-x@;rmetaﬁb@ﬂ%ﬁa]t eIrCRRES)B o ¢ H N
HN 15 O N H C The conpound (9.62 g) obtained in Referential Exanple 90 was
di ssol ved in Nved hyl egé cehrmael 635G yH )greup7ghich may have a

5 gsubstituent on the alkyl group(s), carbamoyloxyalkyl
group, N-alkylcarbamoyloxyalkyl group, N, N-
dialkylcarbamoyloxyalkyl group, 3- to 6-membered
heterocyclic carbonylalkyl group which may be
substituted, 3- to 6-membered heterocyclic

10 carbonyloxyalkyl group which may be substituted, aryl
group, aralkyl group, heterocaryl group,
‘heteroarylalkyl group, alkylsulfonylamino group,
arylsulfonylamino group, alkylsulfonylaminoalkyl group,
arylsulfonylaminoalkyl group,

15 alkylsulfonylaminocarbonyl group,
arylsulfonylaminocarbonyl group,
alkylsulfonylaminocarbonylalkyl group,
arylsulfonylaminocarbonylalkyl group, OXO group,
carbamoyloxy group, aralkyloxy group, carboxyalkyloxy

20 group, acyloxy group, acyloxyalkyl group, arylsulfonyl
group, alkoxycarbonylalkylsulfonyl group,
carboxyalkylsulfonyl group, alkoxycarboﬁylacyl group,
alkoxyalkyloxycarbonyl group, hydroxyacyl group,
alkoxyacyl group, halogenoacyl group, carboxyacyl

25 group, aminoacyl group, acyloxyacyl group,
acyloxyalkylsulfonyl group, hydroxyalkylsulfonyl group,

alkoxyalkylsulfonyl group, 3- to 6-membered
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chl or oi ndol e- 2-carboxylic acid (3.63 g), 1-hydroxybenzotriazol e nonohydrate
(2.43 g) and 1-(3-dinet hyl am nopropyl)-3-et hyl carbodi i m de hydrochl ori de
(3445 g) were added at roomtenperature, and the m xture was 5 stirred for
12™ours. After 0.1N hydrochloric acid was added, and the m xture was
extracted with nethylene chloride, the resultant organic | ayer was washed
wth a saturated aqueous sol ution of sodi um hydrogencar bonate and sat urated
aqueous sol ution of sodiumchloride and dried 10 over anhydrous nmagnhesi um
sul fate. Théexdd vetycdds dwtidhed gftfoumdenickdmegd b essibseltarkd he
resi due was purified by colum chromat ography on silica gel (ethyl
acet at e: hexdine =21 8hinoaahtlai grohp, t N, INe-dbapbyddmiBic gyl gHONVR (CDJA s)
8: 1.26(3H,t,J=7.1Hz), 1.43(9H, s), 1.35 15 2.46(7H, m, 3.91-4.02(IH m,
4,10-4.22( 2N, NM)di9lk9icdtiramdylecyd( Iy Fhigh7 me( 2Havea) a 7. 59(1 H, s),
8.00(IH br.s), 9.13(IH br.s). [Referential Exanple 92] Ethyl
(1S, 3S, 6R) - Bubhaihl eyens] £on. ) depl ind- BraedodRyl ate:N20
(1S,4S,58)-4;Iodo-6-oxabicyclo£3.2.1]octan-7-one (J. Og. Chem, 1996, Vol.
61, p. 88870 1Bk Blgh riadnaspehnésvilf Gt hhnerop@ligh magNhayifedus
solution (213 n1%,of sodi um hydr oxi de was added, and the m xture was then

®

stirred at rFodhstERhBER&t e 07 31KOudr ST AFPER) v hé 1ol Vent OB Y& HE stil | ed
oxtract; on AEGEHEL Ry GG chi B a8: The B rher WSaCHRFEG YT SRRGAr ous.
rassur o aREhEE T HSRATE VB BOFVERRS Byt SBPul Dbt b S L i ca
Dol vs e ) R S T Tbpl R B BNECL ]| Ea EATRR RS S 0)- S
bt ai ne ) n L R e T R R AE Rttt or s de

(300 nml), 1QHggy@Hyy@ﬂgny%ggu§;9.3 g) and sodium azide (23.5 g) were
successi vely added at roomtenperature, and the m xture was then stirred at
76C for 13 hours. gPhedaesénbsmaxt Wey wag rbuld erreidehtheyf ide rat e was
concentrated, the product previously captured by the filter was put in the
15 residue, samskswatearewsgs atddedylaldesspl verbhe cdlidactedypbeduct. The
solution was extracted with ethyl acetate. The resultant organic |ayer was
washed wit h snet et iandesht ur dbetleaguent’s godbubi o igfh swaly ubechl ori de and
then dried over anhydrous magnesium sul fate. The solvent was 20 distilled
of f undép redieetippéssur e thebbrgiarthrel kpnyd aapoundnish. Bag) P¢a]l Dzs
+8 (C=1 . O, chIorofo&gL . [Referential Exanple 94] Ethyl ,

(1S, 3R, 4R) - 3YyReeEE UG xy%a$%éﬁyﬁﬁﬁﬁrﬁﬂ-Hégaturatedr bicyclic or

RUf or ont 1 | TEHRBr o163 FHRF ) DYBRPIRRT dPERPBoRILE R 6B2Y B vor e
substituted, or a saturated or unsaturated, bicyclic
or tricyclic fused heterocyclic group which may be

20 substituted; and
T! represents a carbonyl or sulfonyl group;

a salt thereof, a solvate thereof, or an N-oxide

thereof.
25 (B): A compound represented by the general formula
(1) :
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278 di ssolved in ethyl acetate (1000 m ), 5% palladi umon carbon (5.0 g)
was added, and the m xture was stirred overnight at room tenperature under
a hadrogen pressure of 7 kg/cne. After insoluble natter was renoved by
filtration, 5 the solvent was distilled off under reduced pressure, the
resi due was purified by colum chromatography on silica gel (hexane:ethyl
acetate = 4:1 -~ 3:1), and hexane was added to solidify it to obtain the
title conpound (46.9 g). [a]Jozs - +25 (C=1.0, chloroform. 10 [Referenti al
Exanpl e 95] Ethyl 0'-0?-C(=0)-N (R')-03-N (R?) -T!-Q* (1) ‘
(18,3R,4S)-4-azido-3-[(tert-butoxycarbonylganino]cyclohexanecarboxylate and
et hyl

(1S, 3R, 4R) - 4- azi do- 3[ (tert - but oxycar bonyl ) am no] cycl ohexanecar boxyl ate: The
conpound (53ifsey¢iobtained in Referential 15 Exanple 94 and tri et hyl am ne
(130 M) were dissq}ved in. nmethylene chloride (500 m), and nethanesul f onyl
chloride (42 nl) Vs aadberf driopdépencieert 2P of netes wides r coekiprg Sént 10C
to -15C. _After stirring for 20 m nutes at the sane tenperature, the m xture
was heated tfo FvdrPIent etpur at iydroverl 2 houps. altkey I e;cdiipn om xt Lk @x was
cooled to 0C, 0.5N hydrochloric acid (800 m) was added dropw se, and the
m xture was %t Rcted with methyl ene chloride. The resultant organic |ayer
was washed with a gaturated aqueous sol ution of sodi um hydrogencarbonate
and saturated 25 SuéSRFSIPUEF0R o2 e biRflc Rrorinra hndadeided overr

anhydr ous The sol vent was distilled off under reduced

pressure tg%g-g'?@%ﬁg%%%iga&éfwc(9%?‘3’@,0@3\5]@%“2?90“9 which may be
tert-but i -4 hyl | | | b | at e.
e erude. e DL et LR B s Lt P e Bt Py ot o

335 nf i l : ded to stir the mxt t 67C
Lo 75C 1or ToReur e BhePelle Aoty JACE, healind onBePiiiibias as

concentrated lenthebblly off Ze0atlogl ddie sOLygRLe 1o pLAdYEL cant ur ed by

the filter was put in the residue, and the coflecte roduct "was di ssol ved

in water anduddasyadotd Mdh &tBub %HﬂéﬁQma}h%er%ﬂ%ﬁ@f£39%%amé?!gyer
C

was washed with saturated aqueous sol ution of Sodium orrde and dried

over anhydr sus umgnedi vm s St erathe,sol vept1was odi siddded1 obf sundsay
reduced pressure, and the residue was purified by columm chromat ography on

silica gel bettetodfcadet atrmuhenanenh=rmk¥)bé osabkaiin dthed}itle conpounds
[(1S,3R 4S)-form (18.4 g) and (1S, 3R 4R)-form (3.3 g)]. (1S, 3R 4S) -form
[~ ] DB - +62 (CRI re@restdmrofor siingledSHoBR, 4RsatfwratefaprDzs - - 19
(C1 . 0O, chlorofornl . [Referential Exanple 96] 20 Ethyl

(1S, 3R, 4S) - #N&RA ot BLpLr et~ BUE ok yBambemAd atrd nal eoyclamhekanecar boxyl at e:
The conpoun% Qﬁ%o g% obtained in Referential Exanple 95 was dissolved in a
m xed sol veRY TGP THBABI JEISP ity GRdmephyRe azePard tetBseim 3, and 5%

alladium o rbon
p ga %rated or unsaturated, 5- to 6-membered divalent

heterocyclic group which may be substituted, a

20 saturated or unsaturated, divalent bicyclic or
tricyclic fused hydrocarbon group which may be
substituted, or a saturated or unsaturated, divalent
bicyclic or tricyclic fused heterocyclic group which
may be substituted;

25 ek represents the following group:
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25 (0.5 g) was added to stir the m xture at roomtenperature for 17 hours
in a hydrogen atnosphere (5 kg/cnR). After insoluble matter was renoved by
fildration, the solvent 280 5 was distilled off under reduced pressure
to Obtain the title conpound (4.2 g). [Referential Exanple 97] Ethyl

(1S, 3R 4S)-3-[(tert-butoxycarbonyl)am no]-4-{[(5chl oroi ndol -2-yl)carbonyl]a
m no} cycl ohexanecar boxylate: COOEt Cl r\ BocHN'~"~~ HN NH O 10 15 20 The
conmpound (4.2 g) obtained in Referential Exanple 96 was dissolved in

nmet hyl ene chloride (50 m ), 5chloroindol e-2-carboxylic acid (3.33 g),

lhydr oxybenzotri agpl e _gonohydrate (2.52 g) and

1- (3di net hyl am no pQI)-RAethyIcarbodiinide hydrochl oride (3.15 g) were
added at room tenper e, and the m xture was stirred for 12 hours. After
0. 1IN hydrochloric i s added to the reaction mxture, and the m xture
was extracted wt e chloride, the resultant organic |ayer was
washed with a saturated aqueous sol ution of sodi um hydrogencarbonate and
saturated aqueous sol ution of sodiumchloride and dried over anhydrous
nmagnesi um sut atBicth@ salaaht aasadikstiqnedispiruhderinedlcead [Bressure
and the residue was purified by_colunn chromatography on silica gel (ethyl
acet at e: hexdRrF208: HEAS pbRhi AliKatigne e6RPGUAE (¥Ng862gFo Fgicarbpa, |
D25 - -27 (C=1 . 0, chloroform . [Referential Exanple 98] Ethyl

(1R*, 35*, 4R QU ( Pér & Bl O%F car w;gﬁﬁﬁ%}r-@ﬁ‘z:[( phyl 48 SBL 9B Bt r ahydr
othi azol ﬁ[ ﬁl’a‘ﬁa&] H%:@L%%g{éé@g%‘%‘i”y |IgmL pokeydahexgnsgarhoylat e o

coakt s vy

of 1-3, and A means an oxygen atom, nitrogen atom,
sulfur atom, -S0-, -S0O,-, ~-NH~, -0-NH-, -NH-NH-, -S-
NH-, -SO-NH- or -S0,-NH-; and

R® and R? are substituents on carbon atom(s), nitrogen

10 atom(s) or sulfur atom(s) of a ring comprising Q°® and
are independently of each other a hydrogen atom,
hydroxyl group, alkyl group, alkenyl group, alkynyl
group, halogen atom, halogenoalkyl group, cyano group,
cyanocalkyl group, amino group, aminoalkyl group, N-

15 alkylaminoalkyl group, N,N-dialkylaminoalkyl group,
acyl group, acylalkyl group, acylamino group which may
be substituted, alkoxyimino group, hydroxyimino group,
acylaminoalkyl group, alkoxy group, alkoxyalkyl group,
hydroxyalkyl group, carboxyl group, carboxyalkyl group,

20 alkoxycarbonyl group, alkoxycarbonylalkyl group,
alkoxycarbonylalkylamino group, carboxyalkylamino
group, alkoxycarbonylamino group,
alkoxycarbonylaminoalkyl group, carbamoyl group, N-

alkylcarbamoyl group which may have a substituent on
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The title conmpound was obtained fromthe conpound obtained in Referenti al
Exanpl e 90 and t he conpound obtained in Referential Exanple 10 in a simlar
ynner to 10 Referential Exanple 91. [Referential Exanple 99] Benzyl

cycl ohexene- 1- car boxyl at e COOCH2Ph ( +) - 3- Cycl ohexene- 1- car boxyl i c acid
(50 g) was 15 dissolved in N, Ndi net hyl formam de (550 m ), and
triethylamne (170 m) and benzyl bromde (61 m) were added under ice
cooling to stir the mxture at roomtenperature for 12 hours. Water was
added, exttBet aQxyasgeongycedivdihl iyhyla acatiay e, gavdd henh  €5ulbgnt
organic 20 |ayer was washed with saturated aqueous solution of sodium 282
chl ori de andvthen i etioven tardrydtioas atkgiesi twupskhat - The sol vent was
distilled off under reduced pressure, and the residue was purified by
col um chrairieagrlapgwb amogill iccao el Yhex&mer el dwtbametydteel ky B: gy otug,obt ai n
the title conmpound (70.8 g). 1HNWR (CDC13) 8: 1.66-1.76(1H m,
2. 00- 2. 13(BHalkeni2l 2¥=-2l RY(12HE ripdmo 21 58X uGh( | M &) keB YI3(I2H, s),
5.66(2H,br.s), 7.29-7.38(5H, m. [Referential Exanple 100] Benzyl ( 1R*,
3S*, 6% )alkydmbil@@mwlplkyl 19rowp] Heptldiex Bearboxd vt e3rgupe GGOCH2Ph
0 COOCHZPh vo1.1,- 0 The conpound (40 g) obtained in Referential Exanple
99 was di séEWéo‘Nmahb@ﬁyp@ﬁ@aémbh 880UR00 Mt 31 kand crethareperb&nzoi c aci d
(86 g) was added under ice cooling to stir the mxture for 2 hours. After a
100 aqueou8r8&Fut it bk YdoHidh kMBS BF PR Xnat l’éﬂéleartodl&'onﬂ%&?aﬁolyr]ﬂ ng

for 20 m nutes, ani c | ayer was ar at ed, S t h, a saturated
aqueous sofGfiSh ‘fr}? lgdi“éﬁﬁ r%ﬁ%ﬁEé?B&ﬁéfeb%nbmgﬁ Lq8E8Y® 530l uti on
of sodi um c¢chl ori d hen dri ed e 0 ne5| um. sukfate. The

sol vent vvastﬂéfl slt f 90t reg}é ] ugrl%osn Palgagd e’ E?és?dutec “was

pu“f'f@ bg—ﬁ%ﬁﬂgkggr9@@%%%5?%W18nc£§3g%f§ group which may be

substituted, carbamoylalkyl group, N-
alkylcarbamoylalkyl group which may have a substituent
on the alkyl group(s), N,N-dialkylcarbamoylalkyl group
which may have a substituent on the alkyl group(s),

15 carbamoyloxyalkyl group, N-alkylcarbamoyloxyalkyl
group, N,N-~dialkylcarbamoyloxyalkyl group, 3- to 6-
membered heterocyclic carbonylalkyl group which may be
substituted, 3- to 6-membered heterocyclic
carbonyloxyalkyl group which may be substituted, aryl

20 group, aralkyl group, heterocaryl group,
heteroarylalkyl group, alkylsulfonylamino group,
arYlsulfonylamino group, alkylsulfonylaminoalkyl group,
arylsulfonylaminoalkyl group,
alkylsulfonylaminocarbonyl group,

25 arylsulfonylaminocarbonyl group,
alkylsulfonylaminocarbonylalkyl group,

arylsulfonylaminocarbonylalkyl group, oxo group,
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silica gel (ethyl acetate:hexane = 1:9) to obtain the title conpound (23. 4
g) and benzyl (1R*, 3R*, 6S*) -7 oxabicyclo[4.1.0]heptane-3-carboxyl ate
(1291 g). 1HNWR (CDC13) 8: 1.39-1.49(IH m, 1.75-1.82(IH M, 5
1.99-2.04(3H, m, 2.30(IHdd,J=14.9,4.9Hz), 2.54-2.61(IH m,
3.12-3.14(1H,mM, 3.22-3.24(IH ), 5.12(2H, s), 7.30-7.39(5H, m. M5 (FAB)
mz: 233 (MtH)+. [Referential Exanple 101] 10 Benzyl

(1R*, 3S*, 4S*) - 4- azi do- 3- hydr oxycycl ohexane carboxyl ate: COOCH2Ph HO N3 The

conpound (5ZSripimeltiainedytouPef enelt ik gl o Byary fud 00c was odiyasioL ye8x in
N, N- di met hyl f ormam de (1000 15 ml ), ammoni um chloride (21.9°g) and sodi um

azide (18.1 gpowupyeaaddesky agdole oy Usgywakieaseeupp 4QG 1aneh sbhyned
for 24 hours. The solvent was distilled oftf under reduced pressure, and
wat er was adpedupe edrductcexbpagtliadrk i stleolmyll agedape. The resul tant
organi c | ayer was washed with 20 saturated aqueous sol ution of sodium
chl ori de andccarbedyeldylanhyfooysd magmesi umlswxfyaterbdhe lsawlentr sas,
distilled off under reduced pressure to obtain the title conpound (61.8 g).
284 5 alkoxyalkyloxycarbonyl group, hydroxyacyl group,
alkoxyacyl group, halogenoacyl group, carboxyacyl
group, aminoacyl group, acyloxyacyl group,
acyloxyalkylsulfonyl group, hydroxyalkylsuifonyl group,
alkoxyalkylsulfonyl group, 3- to 6-membered
10 heterocyclic sulfonyl group which may be substituted,
N-alkylaminocacyl group, N,N-dialkylaminoacyl group,
N,N-dialkylcarbamoylacyl group which may have a
substituent on the alkyl group(s), N,N-
dialkylcarbamoylalkylsulfonyl group which may have a
15 substituent on the alkyl group(s), alkylsulfonylacyl
group, or the like, or R® and RY, together with each
other, denote an alkylene group having 1 to 5 carbon
atoms, alkenylene group having 2 to 5 carbon atoms,
alkylenedioxy group having 1 to 5 carbon atoms or
20 carbonyldioxy group;

Q* represents an aryl group which may be
substituted, an arylalkenyl group which may be
substituted, a heteroaryl group which may be
substituted, a heterocarylalkenyl group which may be

25 substituted, a saturéted or unsaturated, bicyclic or

tricyclic fused hydrocarbon group which may be

substituted, or a saturated or unsaturated, bicyclic
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1H- NMR (CDC13) 8: 1.51-1.66(2H, m, 1.91-1.98(IH m, 2.07-2.10(1H m,
2.27-2.32(IH mM, 2.51-2.52(IH n, 2.81-2.86(IH mM, 3.30-3.36(IH mM,

3.40-3. 75(IH M, 5.13(2H, s), 7.30-7.39(SH,m. 5 [Referential Exanple 102]
Bemzyl (1R*, 3S*, 4S*) -4- [ (tert-butoxycarbonyl) am no] -3

hydoxycycl ohexanecar boxyl at e COOCH2Ph HO NHBoc The conpound (5.27 @)
obtained in Referential 10 Exanple 101 was di ssolved in tetrahydrofuran (25
m ), and triphenyl phosphine (5.53 g) and water (0.55 m) were added to stir
the m xturenttfoemciarpef as daehkare 20 OUL 8. gPouEerih buohyhmadi das bonat e
(4.82 g) was added to the reaction m xture to continue stirring for

addi ti onal abwutsutEe ldngol vent was distilled off under reduced
pressure, and the residue was purified by colum chronat ography on silica
gel (hexane: ethyl'acepatsert: 4)capbobyii arote, tstlEosphpoundp( 6022 g).
1H-NWR (CDC13) 8: 1. 44 (9H, s) , 1. 59-1. 66 (2H M , 20 1.88-2.00(2H m,
2.29-2. 32(Igadr XL 68)2850)H MR )3.,020 WhichsR' Be42El |, biydgpgen
3.59-3.65(IH,mM, 4.56(IH br.s), 5. 12(2H,q,J=12.5Hz), 7.30-7.38(5H, m. M
(FAB) nPz: aBOLMH)AroxgE groyiRefaklant iGiomx antplal K] aveauyd  ( 1R+, 3S*,
45*) -4- | (tert-butoxycarbonylf am no] -3hydroxycycl ohexanecar boxyl at e:
COOMe HO NHBGE I THee xeffpouth PV e Phetel nar i REISHGR e ple 102
was di ssolved in ethyl acetate (15 nl), and a catalytic anount of 10%

pal | adi um on charcoal was added to the solution. The m xture was stirred in

a hydrogen sty eamat, roomtemperature fof 29 hour g, ALLel L catal yst vas

(1):

10 Q'-0*-C(=0) -N (R!) -Q®-N (R?) -T*-Q" (1)

wherein

R! and R?, independently of each other, represent
a hydrogen atom, hydroxyl group, alkyl group or alkoxy
group;

15 Ql represents a saturated or unsaturated, 5- or
6- membered cyclic hydrocarbon group which may be
substituted, a saturated or unsaturated, 5- to 7-
membered heterocyclic group which may be substituted,
a saturated or unsaturated, bicydlic or tricyclic

20 fused hydrocarbon group which may be substituted, or a
saturated or unsaturated, bicyclic or tricyclic fused
heterocyclic group which may be substituted;

Q2 represents a single bond, a éaturated or
unsaturated, 5- or 6-membered divalent cyclic

25 hydrocarbon group which may be substituted, a
saturated or unsaturated, 5- to 7-membered divalent

heterocyclic group which may be substituted, a
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10 filtered off, the filtrate was concentrated under reduced pressure to
give (1R*, 3S*, 4S*) -4- |
tﬁstbutoxycarbonyl)anino]-3-hydroxycyc|ohexanecarboxylic acid as an

rless oil. The oil was dissolved in a mxture of nethanol (8 m) and
toluene (15 m ), to which a 2N hexane 15 solution (10 m) of
trimethylsilyldi azomet hane was added under ice cooling, and the resulting
m xture was stirred for 30 mnutes at roomtenperature. After renoval of
t he sol vent sunderat edueed ressur et eldhe diesal éhngbriesiclliecwas purified by
col um chr omat ography on silica gel 20 (hexane: ethyl acetate = 1:1) to
obt ai n the tirtieycdirpoumee(dl.182dgdcatidMVR fODE18hi&h Imad beH, s)
1.36-2.32 (7THm , 2.74-2.82(I1H mM, 3.09(IH br.s), 3.33-3.47(IH m, 3.55
286 3. 65@Eih e | tBLe8( 3 r 3, s4LEB@EtE dros) unkBtiRAR) edy zd1224 IM-H) +.
[ Referential Exanple 104] Methyl (1R*, 3R*, 4S*) -3-azido-4- |
(tert- butox@mﬂXQMyC)am|ﬁﬂk@%¢bhéxéM§ﬁﬁtkﬁ?ﬁapémmﬁﬂ¢mﬁﬁypp(WH¥Ch3S*
4S*) -3-azido-9- [ (tert-butoxycarbonyl ) am no]cycl ohexanecarboxylate: 5
COOVE ,,5,, may N°@ SuRBdCWEME Na _ NHBoc The conpound (1.8l g) obtained
in Referential Exanple 103 was dissolved in nethylene chloride (36 m), 10
and triethylamne (4.6 nl) and nethanesul fonyl chloride (1.63 nl) were
added at -78C. After 30 minutes, the m fure was heated to OC and stirred
for 30 mnutes. 1@IﬂﬁﬁRﬁﬁF%PF§ 5&?1@@@ QUded, BRYRetion was conduct ed
wi th nmethyl ene chloride, and the resultant organic |ayer was washed with
sat ur at ed aqueous sol ution of sodiumchloride and dried over anhydrous
magnesi um sul f at eR ThQ5sok“ent was distilled off under reduced pressure to
obtai n crude net hyl 3S*, 4S* ) -4- [ ( tert-butoxycarbonyl ) amno ]
- 3[ (et hyl sul fonyl) cyclohexanecarboxylate. 15 20 The crude product
obt ai ned above was/di ssoNved in N, N-di net hyl formam de (23 nml), sodium azi de
(1.29 g) was

in which Q°® means an alkylene group having 1 to 8

10 carbon atoms, an alkenylene group having 2 to 8 carbon
atoms or a group - (CHy)n~CHz~A-CH;-(CHz)p-, in which m
and n are independently of each other 0 or an integer
of 1-3, and A means an oxygen atom, nitrogen atom,
sulfur atom, -80-, -80,-, -NH-, -O-NH-, -NH-NH-, -S-

15 NH-, -SO-NH- or -S0;-NH-; and
R® and R® are substituents on carbon atom(s), nitrogen
atom(s) or sulfur atom(s) of a ring comprising 0°> and
are independently of each other a hydrogen atom,
hydroxyl group, alkyl group, alkenyl group, alkynyl

20 group, halogen atom, halogenoalkyl group, cyano group,
cyanoalkyl group, amino group, aminoalkyl group, N-
alkylaminoalkyl group, N,N-dialkylaminoalkyl group,
acyl group, acylalkyl group, acylamino group which may

be substituted, alkoxyimino group, hydroxyimino group,
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added, and the m xture was heated to 70C and stirred for 287 12 hours.
Water was added to the reaction m xture, extraction was conducted with

et hyl acetate, and the resultant organic |ayer was washed with saturated
aqufous sol ution of sodiumchlcride and dried over anhydrous 5 magnesi um
sul fate. The solvent was distilled off under reduced pressure, and the

resi due was purified by colum chromatography on silica gel (ethyl acetate:
hexane = 3: 17) to obtain nethyl (1R*, 3S*, 4S*) -3-azido-4-

(tertbut oxycaspoayh harilnol cyebapexanacat pogybais (B5ksByaare 111G @byl (
1R*, 3R*, 4S*) -3-azido-4- [ (tert

but oxycar bomy g aokpall&kyd ahexapecardrixyk al egaUd NgarbdRya 131 456up,
-form 1H NWR (CDC13) 8: 1. 45 (9H, s) , 1. 352.35(7H,m, 2.45-2.55(1H m,
3. 73(3H, s),2lk&ry8a8b2tyl grodp70@Elkdxysy rbdh yWa (IEAB) gabzip ,299( M+H) +
(1R*, 3S*, 4S*) -form 1HNWR (CDC13) b: 1 . 45 ( 9H, s) , 1

562. 25(7H m3ali20%8ca rde(dH, o ky 3amd(B8H g5 up 3. ¢8113>c68>(@H<yﬂr)amlno

4.56(1H br.s). Ms (FAB) mz: 299 SNHH)+ 20 [ Referenti al Exanple 105]

Met hyl (iR* mums*ﬁlécoamwhow @mLmt@Ryémbonyl)

am no] cycl ohexanecar boxyl at e: = COOve ,»,, NHBoc 288 The (1R*, 3R*,

4S%) -corrpo@n]dk?éggaﬁfé’)or@b]t%mhéaallﬁﬁyﬁef%‘?%‘%valca%ﬁﬁﬁé 1650WEs dissol ved
in ethyl aceta]E g gl and a catalytic amunt of 10% pal | adi um on carbon
was added t s Y?- BRE Mt 1ir T ABPr M TR PRY al'GiE 1rS YBShdHS ™S 9P a

hydr ogen at . .I nsol ubl e tter s. renmpved filtratiqgn, and the
Yoo o I R LRy B ah Rttt CETRAE Gy yo%’E%PH Whd G (TeY

conpound (Z%Iag%oﬁ %R@j rentlak Exaggﬁg 1PEL1NEtQXuDg §R*, 4S*) -4-
yr)

(tert- toxyc

met hyl RN %l7ké§§&%a>%ra%@yfzgk%§y 4- Mmgﬁwc?ayﬁaa%%{?fgx'klyamg@é&w ohex

N-alkenyl-N-alkylcarbamoyl group, N-alkenyl-N-
alkylcarbamoylalkyl group, N-alkoxycarbamoyl group, N-
alkyl-N-alkoxycarbamoyl group, N-alkoxycarbamoylalkyl
group, N-alkyl-N-alkoxycarbamoylalkyl group, carbazoyl

15 group which may be substituted by 1 to 3 alkyl groups,
alkylsulfonyl group, alkylsulfonylalkyl group, 3- to
6-membered heterocyclic carbonyl group which may be
substituted, carbamoylalkyl group, N-
alkylcarbamoylalkyl group which may have a substituent

20 on the alkyl group(s), N,N-dialkylcarbamoylalkyl group

| which may have a substituent on the alkyl group(s),

carbamoyloxyalkyl group, N-alkylcarbamoyloxyalkyl
group, N,N-dialkylcarbamoyloxyalkyl group, 3- to 6-
membered heterocyclic carbonylalkyl group which may be

25 substituted, 3- to 6-membered heterocyclic

carbonyloxyalkyl group which may be substituted, aryl

group, aralkyl group, heterocaryl group,
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COOv 0 S,,,", -N~ NH _ NHBoc The title conpound was obtained fromthe
conpound obtained in Referential Exanple 105 and the conpound 15 obtai ned
in Beferential Exanple 10 in a simlar manner to Referential Exanple 91.
IHVR (CDC13) 8: 1.46(9H, s), 1.53-1.95(SH, M, 2.17-2.24(IH nm, 2.50(3H,
s), 2.50-2.53(IH, M, 2.80-2.96(4H, m, 3.67(3H, s), 3.69-3.74(IH M, 20
4.10(2H,br.s), 4.88(1H br.s). M5 (FAB) nmlz: 453(M+H)+. [Referential Exanple
107] 289 Met hyl ( 1R*, 3R*, 4S* ) -4- [ ( tert-butoxycarbonyl ) am no-3-
{ [ ( 5chl origéndebazywila Ty bogyldam r@inymb@hﬁa;rgﬁp@ﬂhb%ylg%tcﬁj Ccoave 0 ~ NH
~ NHBoc ClI The title conpound was obtained fromthe conpound obtained in
Ref erenti al &xgiphd fdbylamansi midaip faangsy it Rebayeaiial o £Exeppl ¢ rBhp,

1H NWR (CDC13) s: 1.33(9H, s), 1.42-2.47(6H, m, 2.78-2.88(IH m, 3.70(3H,
s), 3.86-4. 15t 2Hsufordy BEmanda(llky, I gré6uB6(l H, br.s), 7.18-7.38(2H m,
7.5710 7.61(IH m, 8.32(IH br.s). M5 (ESI) mz: 450( M+H)+. [Referenti al
Exanpl e 108]aBemzyiu (fk8) BRaBRhotamtatn ¢y chapdipl,. 0] hept ane- 3car boxyl ate: 15
1) Benzyl (1R)-3-cycl ohexene-1-carboxyl ate was obtai ned from

(1R) - 3- cycl ohexéaelitasy baryhiocagdiahy . gAmupGChem Soc., 1978, Vol. 100, p.
5199) in a simlar manner_to Referential Exanple 99. 2) The title conpound
was obt ai ned® K¥AStHE amplanpogasdromelapkodu@r¢wpa sinilar nanner to

Ref erential Exanple 100. M5 (FAB) mz:. 233 (_LI\/HrH) +. [Referential Exanple
109] 290 arylsulfonylaminocarbonylalkyl group, oxo group,

carbamoyloxy group, aralkyloxy group, carboxyalkyloxy
group, acyloxy group, acyloxyalkyl group, arylsulfonyl

10 group, alkoxycarbonylalkylsulfonyl group,
carboxyalkylsulfonyl group, alkoxycarbonylacyl group,
alkoxyalkyloxycarbonyl group, hydroxyacyl group,
alkoxyacyl group, halogenocacyl group, carboxyacyl
group, aminoacyl group, acyloxyacyl group,

15 acyloxyalkylsulfonyl group, hydroxyalkylsulfonyl group,
alkoxyalkylsulfonyl group, 3- to 6-membered
heterocyclic sulfonyl group which may be substituted,
N-alkylaminoacyl group, N,N-dialkylaminoacyl group,
N,N-dialkylcarbamoylacyl group which may have a

20 substituent on the alkyl group(s), N,N-
dialkylcarbamoylalkylsulfonyl group which may have a
substituent on the alkyl group(s), alkylsulfonylacyl
group, or the like, or R® and R!, together with each
other, denote an alkylene group having 1 to 5 carbon

25 atoms, alkenylene group having 2 to 5 carbon atoms,
alkylenedioxy group having 1 to 5 carbon atoms or

carbonyldioxy group;
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Benzyl
(1R, 3S,4S)-4-[ (tert-butoxycarbonyl)am no] - 3hydr oxycycl ohexanecar boxyl at e:
1) &Benzyl (1R, 3S,4S)-4-azi do- 3- hydroxycycl ohexanecar boxyl ate was obt ai ned
fr t he conpound obtained in 5 Referential Exanple 108 in a simlar manner
to Referential Exanple 101. 2) The title conpound was obtained fromthe
abovedescri bed product in a simlar manner to Referential Exanple 102. 10
M5 (FAB) miz: 350 (M+rH)+. [Referential Exanple 110] Benzyl
(1R 3R, 49) - 3- azi d@*4-ddp £¢ s e htisOxycarbpny b yamipnallcyeh ohexanecar boxyl at e:
COOCH2Ph N3 _ NHBoc 15 The title conmpound was obtained fromthe conpound
obt ai ned i n Reb et ¢ntitald Exampbeyl@Q kem @l sgpbhar wrainfiermbe Bef erenti al
Exanpl e 104. 1H NWR (CDC13) 8: 1.45(9H, s), 1.52-1.66(2H, m, 1.83-2.01(3H,
m, 2.20-2. 28(Hskmfut2dhl-2n54¢hHatky R0l 3g¥30pHWIrish , mdy7®&d H, br. s),
5. 15(2H, ABq, J=12. 2Hz), 7.33-7.38(5H, m. MS (FAB) m z: 375 (MtH)+.
[ Ref erenti alsExabpretedl 20lhetekbehyll group which may be
(1R 3R, 49)-3-azido-4-[(tert-butoxycarbonyl)am no] cycl ohexanecar boxyl at e:
COOMe N, ®,, ,subsBijmBed The kohposoad i3 BkgRydbigaiqisel vhiRsf erasntbhal
Exanple 5 110 was dissolved in tetrahydrofuran (130 m) and water (16 m),
and | ithi um$BRS bktdé gDola nﬁij‘t%@t@dﬁéﬁru‘ﬁﬁéﬁtw@@%@}ih@.CYAIthJeﬂP a0
m nutes, the nixture was heated to roomtenperature to continue stirring.
After 20 hoJrfsl,CYﬁilFea‘dﬁ%% REErOCEHRAY FReUPoIWerEh a8 YRt i | | ed of f
under 10 reduced essure, and the resultant residue was subjected to
col um chroﬁﬂ@%@?gégi%#r§?¥iéasﬁgpr%ﬁﬁ anbl LREAhH Rk Enl GG F: 20) to
obt ai n . . . ,
(1R 3R 4S) - £zt 86 X T %ert A IxPEHVSHY T AMCn &R ook GRe 8BS 1 i ¢ aci d
(3.34 g)pas |l ow oil,. This product was dissolved in 15 net hanol
(18 n1)ignd5?g%%£%5¥ gﬁ9n1§%&a 2N hexane solution (6.1 m) of
trimethylsilyldia eﬂﬁﬂ@ add i i ng: r i nut es,
the m xture was h?gtngcii to ?%%Eft gnp%%]r@gla%%ogﬁ?'r r%glféﬁl@ hg(])jgcr)gb’After
the sol vent gwsugi sti(ded-@ffounggr’ yeducad pressure, dde,segi due was 20
purified by colum chromatography on silica gel (ethyl acetate: hexane =
1¢411) 1;3(; gbt giéybé:gdalil@%hi e onpeure x(3. Ipr glp, 1TEANVR (£REAB) o8 sl kddy (9H, s)
group, group -C(=0)-A'-N(R”)-, in which A! means an

15 alkylene group having 1 to 5 carbon atoms, which may
be substituted, and R” means a hydrogen atom, hydroxyl
group, alkyl group or alkoxy group, group -C(=0)-NH-,
group -C(=S)-NH-, group -C(=0)-NH-NH-, group -C(=0)-
AZ—C(=O)—, in which A? means a single bond or alkylene

20 group having 1 to 5 carbon atoms, group -C(=0)-A3-
C(=0)-NH-, in which A’ means an alkylene group having
1l to 5 carbon atoms, or thiocarbonyl group;

a salt thereof, a solvate thereof, or an N-oxide

thereof.

25
(D) : A compound represented by the general formula
(1) :
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292 |.82-1.85(IH, M, 1.95-1.99(2H, m, 2.20-2.28(IH M, 2.48-2.51(1H m,
3.73(3H, s), 3.78(2H,br.s), 4.70-4.72(IH mM. M5 (FAB) mz: 299(MtH)+. 5
[ Referential Exanple 1l 2] Met hyl
(™R 3R 4S)-4-[(tert-butoxycarbonyl)am no]-3-{[(5
met hyl -4, 5, 6, 7-t et rahydr ot hi azol o[ 5, 4-c] pyri di n-2
yl ) car bonyl ] am no} cycl ohexanecar boxylate: COOv 0 S N,,,. I -N ~ N H NHBoc
10 1) Methyl (1R 3R 4S)-3-ami no-4-[(tert
but oxycar bonyl ) agi*nof eyet nhexareéanhalyl-ateghas obt ai ned )f rom t he conpound
obtained in Referential Exanple 11l in a simlar manner to Referenti al
Exanpl e 10xheX)eihe title conpound was obtained fromthe above 15 descri bed
product and the conpound obtained in Referential Exanple 10 in a simlar
manner to Referemi andEampliend€benkBn(tRAB)o fif 2a cA5 {(IMHE) +repRefsarent i al
Exanpl e 113] tert-Buthyl (1R*,2S*,5S*)-5-am nocarbonyl-2-{[(5 20
chl or oi ndola- 2»ydl ¥ cgebomytdram hp¥cpedydhexydear baddtyet group or alkoxy
5 group:;
Q' represents a saturated or unsaturated, 5- or
6~ membered cyclic hydrocarbon group which may be
substituted, a saturated or unsaturated, 5- to 7-
membered heterocyclic group which may be substituted,
10 a saturated or unsaturated, bicyclic or tricyclic
fused hydrocarbon group which may be substituted, or a
saturated or unsaturated, bicyclic or tricyclic fused
heterocyclic group which may be substituted;
Q° represents a single bond, a saturated or
15 unsaturated, 5- or 6-membered divalent cyclic
hydrocarbon group which may be substituted, a
saturated or unsaturated, 5- to 7-membered divalent
heterocyclic group which may be substituted, a
saturated or unsaturated, divalent bicyclic or
20 tricyclic fused hydrocarbon group which may be
substituted, or a saturated or unsaturated, divalent
bicyclic or tricyclic fused heterocyclic group which

may be substituted;

Q® represents the following group:
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293 CONH2 CI , BocHN '~~~ HN 'N O H The conpound (590 ng) obtained in
Referential Exanple 91 was dissolved in a m xed solvent of ethanol (3 m)
and tetrahydrofuran (6 m), a 1N aqueous solution (2.5 5 m) of sodium

h$dr oxi de was added at roomtenperature, and the m xture was stirred for 12
hours. The solvent was distilled off to obtain sodi um

(1R*, 3S*,4R*) - 3-[ (tert but oxycar bonyl )am no] -4-{[ (5-chl or oi ndol - 2yl ) car bonyl
] am no} cycl ohexanecar boxyl ate. This product was 10 suspended in

N, N-di met hyl formami de (4 m ), di-tert-butyl dicarbonate (654 ng) and
ammoni um hydr ogeqcar honate (1 g) were added at roomtenperature, and the

m xture was sti d@or gB hours. The solvent was distilled off under
reduced pressure, ter was added to conduct 15 extraction with
chloroform The r nt organic | ayer was washed with saturated aqueous
sol ution of sodi ide and dried over anhydrous nmagnesium sul fate. The
sol vent was distilled off under reduced pressure, and the residue was
purified by colum chromatography on silica 20 gel (nmnethylene

chl ori de: mehhamdlcl= @7:13ate ebt alkyhenei gre ugorpouhdg( 82 treg)8 294 VS
(ESI') mz: 435(M+H) +. [Referential Exanple 114] Benzyl

(1R, 6S) - 6- ¢ Lbemz & oxy carbordy] el NdENS- Gy Whelkekingl darlbankt €arbon
PhCHZOOC~N~, ,,.. H HN COOCHZP h 5 4-Cycl ohexene-1, 2-di am ne h%drochloride
(4.0 g) wadte@mssolVeddi AT8UR xelBolnéite g Ght el CHarm )1 antDacd dhitril e
(20 m), and benzyl chloroformate &;.?6 g$$ and pot ssiun1carbgnate (14.9
g) wer @ addgd, MaritE ¢ hene6PRnash bl %aststaTe P BRSFodmAterfidr LEGFESFor 3

days. The r%agﬁion m tgre was poured into w@ter tg conchtaﬁx%raction W th
met hyl ene €Al dritte.2 DRt 2 Br §EXEET fer™ el WESISH i tR™Sat ur at ed

aqueous Sokﬁakoq%g{Eéﬁ?ig O(:hlor'é%e_?a agﬁFQrqu}qmgg aDQ%Q%RH§ sodi.um

sulfate. T S di sti do dnder redlced pressure, and the

resi due waspurifd.ed. by un, chomat aphy i4 i gel (nethyl ene
chl ori de) RE" bt asll’(ﬁdlgﬁe %%le@bézo%guhdggg. % 8;‘% i I\Ia%(CDC13) b: 2. 03

2H M , 2 - I=17. , 77 {PH ko Ho y.a J=12.
:(BHZ)n? 5. 88%%5&,2&%‘?95315% 31%%’“5?%8(“%48,)’s)l,(‘g??:g?(eﬁo%tn??(% LD i 2

381 (M) +suliReferepthak )Bx¥md erb 48] comprising Q° and are

independently of each other a hydrogen atom, hydroxyl

group, alkyl group, alkenyl group, alkynyl group,
halogen atom, halogenoalkyl group, cyano group,
cyanoalkyl group, amino group, aminoalkyl group, N-

15 alkylaminoalkyl group, N,N-dialkylaminoalkyl group,
acyl group, acylalkyl group, acylamino group which may
be substituted, alkoxyimino groub, hydroxyimino group,
acylaminocalkyl group, alkoxy group, alkoxyalkyl group,
hydroxyalkyl group, carboxyl group, carboxyalkyl group,

20 alkoxycarbonyl group, alkoxycarbonylalkyl group,
alkoxycarbonylalkylamino group, carboxyalkylamino
group, alkoxycarbonylamino group,
alkoxycarbonylaminoalkyl group, carbamoyl group, N-

alkylcarbamoyl group which may have a substituent on
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295 Benzyl

(1R*, 2S*) - 2-{[ (benzyl oxy) car bony] am no} - 5- hydr oxycycl ohexyl car banate: OH
PhGE200C~N~, , ,, ~ H HN COOCH2Ph The conpound (10 g) obtained in Referential
Exalipl e 5 114 was dissolved in absolute tetrahydrofuran (70 m),
borane-di net hyl sulfide complex (7.4 m) was added at 0C, and the m xture
was gradually heated to roomtenperature and stirred for 14 hours. |lce was
added to the reaction mxture to deconpose excessive borane, and a 1IN

aqueous 10 shat bomry(18Qyfdhp pf N hy dI exirde nengh 3@90@g>uwscﬂ9yﬂa9gen
peroxide (80 m) were added to stir the mxture for 1 hour as it is. The
reaction mxtave wasubdtachedtworh idyhlaget afreyupngd) { he— esul t ant
organi c | ayer was washed with saturated aqueous sol ution of sodium chloride
15 and dri edch bkenyamaydrausy 3 odiromgs,ul if ad &k eTilyd csot vemd ywad kdilstgtbed, of f
under reduced pressure, and the residue was purified by colum
chronatogradﬁyathQWHPdh-@bky@eahyknamelageDM$xanh—$12emylbobobtain t he
title conpound (9.2 . 1H NMR gCD013) 8: 1.98(IH M, 2.08(IH M,

2.30(I H &), 2bkglgs mcm)laéky (1R, 5NOB(éex ygarFasyllog syup MBNEESI )
mz: 399 (M [ Referential Exanple 116] 296 Benzy

(1R*, 25*) - 2c‘aEbénﬂy|adx1§,9>éé@5éh9}rmlnoqrgu§xomlmxgaé@mml@lkml
PhCH200C~N~ N_COQCHzZPh Di net hyl sul foxide (8.2 nl) was added to a
sol ution 5 o?r‘aséalr NGt oy + ok~ éék@%maﬂﬁa%tyr%ﬁléﬁél cBF SHPde (VO AE PYAL
-60C, and a solutlon of. the c btalned in Referenti al
Exanpl e 115 ?ﬁOPBtF@Hﬁﬂ?d?%Yaﬁe(§@Hﬁ?515H§g dd t ot Phd AL IBPUBRSYI ne.

After 1 houralﬁpﬁsulfonyl group, alkylsulfonylalkyl group, 3- to

10 6-membered heterocyclic carbonyl group which may be
substituted, carbamoylalkyl group, N-
alkylcarbamoylalkyl group which may have a substituent
on the alkyl group(s), N,N-dialkylcarbamoylalkyl group
which may have a substituent on the alkyl group(s),

15 carbamoyloxyalkyl group, N-alkylcarbamoyloxyalkyl
group, N,N-dialkylcarbamoyloxyalkyl group, 3- to 6-
membered heterocyclic carbonylalkyl group which may be
substituted, 3- to 6-membered heterocyclic
carbonyloxyalkyl group which may be substituted, aryl

20 group, aralkyl group, hetercaryl group,
heteroarylalkyl group, alkylsulfonylamino group,
arylsulfonylamino group, alkylsulfonylaminoalkyl group,
arylsulfonylaminoalkyl group,
alkylsulfonylaminocarbonyl group,

25 arylsulfonylaminocarbonyl group,
alkylsulfonylaminocarbonylalkyl group,

arylsulfonylaminocarbonylalkyl group, oxo group,
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tenperature of the mxture was raised to -40C, and 10 triethylamne (26 ml)
was added at a tinme. The m xture was heated to roomtenperature as it is,
agihstirred for 3 hours. The reaction m xture was poured into water and
e acted with nmethylene chloride. The resultant organic |ayer was washed
W th saturated aqueous solution of sodium 15 chloride and then dried over
anhydrous sodium sul fate. The solvent was distilled off under reduced
pressure, and the residue was purified by colum chronat ography on silica
gel (ethyl acetaheylhexangrsup; Lhrtd loplekp Hhe ud,t| e cosRgundk(18xy 0 g )
20 1H-NWR (CDC13) 8: 2.27-2 . 93 (4Hm , 2. 78 (1H, dd, J=14 . 4, 3.

OHz) , 3. 8G&yARlbN) acyld8y (dtblb,, 220X PHIRY L, JE@Zo (| ObyDsul M ¢ESI)
mz: 397 (MtH)+. 297 [ Referential Exanple 117] Benzyl -

(1R*, 25*) - Z{ P { benaylkoaey car bonyllatiknad} s bl 5dhyat oy cl ohexyl car bamat e:
MeO Ove PhCH200C~N~,,,., H HN COOCH2Ph 5 The conpound (3.89 g) obtained in
Ref er ent i alca&Extaoplye 1kh6l svabf dhgdolowedip N al kbxed asdd venl aofy Inethano) (15

m ) and tetrahydrofuran (15 m), 2, 2-di met hoxypropane (10.7 m) and

p-t ol uehes ¥lomk gaaddivd X872 ngpnwer e tridled, hanld oxye oy Xt grewsas stirred at
roomtenperature for 3 10 hours. The solvent was concentrated, and a

sat urat ed aueduEasslutdnupf 5edioFRBRIEBelE FongrhagYadgdeld to conduct
extraction with ethyl acetate. After the_resultant organic |ayer was washed
with satur &%WMRqueBd BTt | B8R OFP s R UhP EHRSHIldI B8P dr i ed over anhydr ous

sodi um sul fate, 15 e sol vent s distil|ed off upder reduced. pressure,
Snd the T ed Gk RRE L T3 OBY Lo SIHP thP S raTgr bphy -5H LT . Bep et hyl

tate: h = 1:2) to pbtain the tit d (3.54 g). 1H NWR (CDC13
76 1T e nroaracan o POA L gr Mg, o5y SOTBMERAFESR O 0T Tocon

ot B eaf A B o B mah LA OEE)
N-alkylaminoacyl group, N,N-dialkylaminoacyl group,
N,N-dialkylcarbamoylacyl group which may have a
substituent on the alkyl group{(s), N,N-
dialkylcarbamoylalkylsulfonyl group which may have a
15 substituent on the alkyl group(s)or alkylsulfonylacyl
group, or R® and R%, together with each other, denote
an alkylene group having 1 to 5 carbon atoms,
alkenylene group having 2 to 5 carbon atoms,
alkylenedioxy group having 1 to 5 carbon atoms or
20 carbonyldioxy group;
ok represents an aryl group which may be
substituted, an arylalkenyl group which may be
substituted, an arylalkynyl group which may be
substituted, a heterocaryl group which may be
25 substituted, a heteroarylalkenyl group which may be

substituted, a saturated or unsaturated, bicyclic or

tricyclic fused hydrocarbon group which may be
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N[ (1R*, 2S5*%) - 2- Am no- 4, 4-di net hoxycycl ohexyl ] -5 chl or oi ndol e- 2- car boxam de

and N-[(1R*, 25*)-2-am no-5,5

$hgethoxycyclohexyl]-5-ch|oroindole-2-carboxanide: 4 HZN-"". HN, O NH 5
conmpound (1.45 g) obtained in Referential Exanple 117 was dissolved in

met hanol (12 nml), and 10% pal | adi um on carbon (290 ng) was added to stir

the m xture at roomtenperature for 20 hours in a hydrogen atnosphere. 10s

Pal | adi um on carbon (290 ng) and nethanol (10 nm) were 10 additionally

added to stibstthe i sdirerf o SheHasedThe neasht aramed urei waglfiid t er ed

t hrough Celite, and nother |iquor was concentrated, and the residue was

di ssol ved b NN-¢lyaei by Flegmm siee (38 yd1)ic Sg£blipr @hidil em@ycheboxyl i c

acid (320 ng), 1-(3-dimethylam nopropyl)-3-ethylcarbodi 15 im de

hydr ochl or sd® s(t3Autgd; 1- hydroxybenzotri azol e nonohydrate (301 ng) and

N- net hyl nor pholine (360 nl) were added, and the m xture was stirred at room

tenperature for T4 heprsseres reactirbony Xtor et has qeotr ey L ngao oarp ;/aqueous
sol ution of sodi um hydrogencarbonate and extracted with 20 et hyl acetate.
The resul tand organic | ayer was washed with saturated aqueous sol ution of
sodi um chl ori de agd then dried over anhydrous sodium sul fate, the sol vent
was 299 di sti'| repreffeninged Fedbeaty bressupe, sandf emglr egicdie was
i solated and purified by preparative thin-I|ayer chronato%{ath on silica
gel (methyP&Eseireht ©f Fae~ CristhandlR-) 98: IF e otft &Fh) ~C (=0) ~N(R ) -,
N[(1R*,2S*)-2-am no-4,4 5 ' '
dinethoxyc?EP&ﬁéX?@f?@)6ﬁ“6#8fﬁ&63el21c8F66%hhi%é=%6Fc(=S)'N(R )=

. ; . . .
N (1R, 2512 am nie- . 5:dIed nexygue oyl J s Rehhgrlepl og a6 oxam de)

L (A0 252 2AT fo 85 T POXY Y8R90 J o 8p Cbqr) ol gy Py bpxam de
di met hoxycyel Qhexyh 1 a5 AL ALoINAA £r ¢16aLbYAT )2 b0y M do - 5
carbon atoms, which may be substituted, and R” means a
hydrogen atom, hydroxyl group, alkyl group or alkoxy
group, group -C(=0)-NH-, group -C(=S)-NH-, group -

15 C(=0)-NH-NH-, group -C(=0)-A%-C(=0)-, in which A?
means a single bond or alkylene group having 1 to 5
carbon atoms, group -C(=0)-A’-C(=0)-NH-, in which A’
means an alkylene group haVing 1 to 5 carbon atoms,
group -C(=0)-C(=NOR®)~-N(R")-, group -C(=S)-C(=NOR®)-

20 N(R®)-, in which R® means a hydrogen atom, alkyl group
or alkanoyl group, and R® means a hydrogen atom,
hydroxyl group, alkyl group or alkoxy group, group -
C(=0)-N=N-, group -C(=S)-N=N-,or thiocarbonyl group;

a salt thereof, a solvate thereof, or an N-oxide thereof.

25
(E): A compound represented by the general formula

(1):
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2S*) - 2- Am no- 4, 4- di et hoxycycl ohexyl ] - 5¢chl or oi ndol e- 2- car boxam de:

1H NWVR (CDC13) 8: 1.45-1.50(2H, m), 2.06-2.10(2H, m, 15

2.%“ H d, J=13. 1Hz), 2.78(IH dt,J=2.9,13.1Hz), 3.18(3H, s), 3.23(3H, s),

3. ®-3.77(I1H, M, 6.24(1Hd,J=8.3Hz), 6.79(IHs), 7.23(IH dd,J=8.8,2. CHz),
7.35(1Hd,J=8.8Hz), 7.60(IH d,J=8.8Hz), 9.53(IHbr.s). M5 (ESI) nfz: 352

(M:H) +. 20

N[ (1R*, 2S*) - 2- Ami no- 5, 5- di net hoxycycl ohexyl ] - 5chl or oi ndol e- 2- car boxam de:
1H NWVR (CDC13) 8:(Q1-83-1°8N(RM ap’-%.(87y20010FH m), 2. 39@hH, br, J=13. 2Hz) ,

2.86-2.90(IH M, 3.22-3.28(1OH M, 4.00-4.02(IH mM, 6. 77(IH s),

7.23(1 H, d, IwBtdz)n 25 7.37(1H d,J=8.5Hz), 7.61(IH,s), 9.49(IH br.s). M

(ESI) mz: 352 (M+H) +. [Referentlal Exanmpl e 119] 300

. AS59. AS. Ay9. AN% AU. Ay%RAQ. Afrldls pyfa AnA%yA% D, AYch. YA A% Ayeﬁy%s/éyﬁt‘y 0 As. A
“% AL A A9. A AU. As. As9. AA% Ays. Ahs% AAs. AU. A; . AL9. Ay. As. Ah’ .A A s.As. A

. A{. As. Ah. Aa. Al g @ seAlm,. A{wsdAs8yA; group, alkyl gr_oup or alkoxy
.A{s. A Als. AU. A As. Ahs. AUs. AA% Ayh% Ays. Ay(.AL9. A" . Ay; . Al . Aa % A{s. A

. Ay% Ah. Af UIAPUAFN. Af U. A@ Af s% AS{. ASh. ASa. A@Q A@ AS. A@ A@ . A@. AL. A. A. AL. Aa
.A@ . Ayh. AyA. Af h. At . Af. Ay. Af h. Ay. Ay. Ay. Ay. Aya. AyN. Ay; . A. Au. A A A A A Ay,
CAF(. Ayh. A A Ay. ARAyEERyE SR AT . Ay RAAIR e A\ AY. Ww@m@teﬂy A A A A
A A A LA AAAAA A( A A Ay. Ayh% Af . . Af . A(%AyA%Ay

. Af a. Ayh. AAD-ABETO T ad AQYAHSE Ay A RO K 3K DR A9¥~\9URh WRACIA PGV, RE. Ay. A A . AU
s.A .Ah.A . A AAAALAAAA AAAAAA AS.

s. AUs. As. A, E\u)ies&%t‘étﬁdA A E%‘hu%&a}é\eﬂ RrAélméaE\PrAted 5- to 7-

A ALL. Ah. A A .
s. A Ags. A ARSKRRY A%ngggtﬁ{rso%/cﬁh A%ORIP A“hJAEhAA?aXs &5 SRSAitRted,

A A A B AR S8 0 oA A By
| >~
(s s §§25§§§%9@%@%%5%%%§%%%%%sox@& %%4%%399895%%%%Fg5ut89$>>>>o>>o>>>
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55( 5#. #. 2?2~?2~?pp| p~p?X?2XXXXX0| X~X>8<>| >| X| X| <<K<K<Kp<XX>X| >X>X| >| <>| ?>| >>| | <]

| <<@<<<<| <| | | ><><?>55>| 55| | 3| | ~>>>5>>~>| | X| xX| | ><>?7>7>5?| <| <| ?° ?| ?| >><| x| >>
~~ﬁ?€>>?><x|>>~|xp|<>>>~||0?|~|~~>|>?D:Tp45 C TpTp(pT#. #. | ?2??:' UT45 C
TT(T#. #. "4eCW<Y*_i DI J

- 1X} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa! 4g1L~aO
DIJ/+}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] g]czggca]ca]ca]ca]cawI 12" r#$ T R((ZF* +AH, -/" 110
3t 3u3U444} xsni d_ Z§ ta]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] cal¥c a] ca] ca] ca] ca] ca! 44595v5555. 6¢c6666' 7" 77777/ 8\ 8b8c8
>>>+7?AB{ CCCCD} xsni d caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca] cgf ca] ca] sg] ca] ca] ca] ca] ca] ca! DEFGsl yI { | JIKL~MNNNOPQSTTTFV"' Y
gZwzZxZ[\] O U V Ca| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caL]c*a]ca]ca]ca]ca]calCaXbucdffffgSggthkKkL
kOkRKkUK™ kkklEn udlhwlm@ﬁ mream <o heay \egll kghlleXiec aj reale alcalren]ica]c & caliadrcal cal ca
]ca]ca]caL]ca]caL]ca]c ]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca'hooooxppp
pppQ [r _rorlk@®e?hst ran alkenylene group having 2 to 8 carbon atoms, or
s#s$s@&&s*s+sutttvvmm# tole g .gb% &]ca]ca]ca]caica]ca]ca]caDL]ca]caD]ca]
ca] ca] ca] calf} cH[ &R ¢ e Eap AT Heahta] ta] ¢l ca|vaied|caare

cal cal 04 ca]%rac?%é%{i%raﬁ % i cal bag ch) o8] ] baj cat oo ol oad capd cal cal

JI$" He

a] ca] ca]qlzg ca{ca]caﬁ‘ ]Q%L‘]‘CE cg]ﬂcjg ¥ %%%@a]‘cgé]‘ca%@a]%%] %%?I&a] t&fca] ca! 27D}
1 | gb

o eal o oa] CEg o8 céf‘ Lgf”hﬁﬂ;?]@f‘yi?ﬁ?]&%‘&]ﬁﬁqﬁ R NET] ] ohl o

L) ca] oh] oh ol 2a o ChpaGey CROPAaht A ST ] ea] CAFER é%eé‘%si chﬁ% fcn] el
ca) cal cal cal oediepd £ad eal oal eal £al eah b cad 2l fﬂlgaéaa;aa; £R) 6 GRIEA( 97X
C

R o B s O P e B G P A fﬂ%?“%} Ly Ca Cal cal
ca] ca] ca] ca]gaiua)] cal gl cag s Ccad Tiedeal Cand o ©ad Cal&logen

al . k*e&av|}(./DOKC} xsnid_Z]]c]ca]ca] ca]ca]ca]ca]ca ca] ca] ca ca] caj ca] caj ca]
ca] ca] ca] ca]aairea] v asd wed Liaf L aj valra] opd roa] eadua)] ca) LR1BSF Ay rdw wr mheY
]1]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal ca
] ca] ca] ca] cAWEH] T & k] Ra] ael {d Mk viY dJumBry-xeshityl &4} {1dxlal wla] ed s ca] cal ca
]ca] ca]ca]c I\] ca] ca] caj ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] cal / Q0J {ﬂQﬁ kyl ‘group, acyl group, acylalkyl group,

ay] ca] c %}ca] cﬂ%% gﬁ] ca ca}]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cajcalc Ca] may be substituted, alkoxyimino

#7) dos! | wr ca calcalca a ca] ca] caj ca] ca] ca] ca] ca] ca
}_IC?] ;&Z]#;ac] ggcgad C] g}yc]é% d(% %ﬁtt% %ﬂa]r%l] aGJ\ caj cal calca cl ] ca] ca] ca
] ca] ca] ca] ca ca]ﬂca]écla]] 3%3(151]9 %J(% (L:ga] 4 chc%xcyaa] Cka}%]ca% a“i da]??a‘%?‘@%éé#@ 4* 466F7
ggggz @\AB’gB Oué)lé Carbo}?%asln]?yd1 ZC]J]OU]E] ca chac] ona}]l L]pda] ca] ca] ca]ca] ca
] ca] ca] ca] cajioa] Ll &a]’&@]]g}a]] s CGAE&J%%&%@:@@&%MO%%EFG]

{ KKKLMNOgQWQx Qi STUL
G

YNnZ\\\\ 28snichr 106 1G 1« C caljcalcalcalc
a] ca] ca]Ica] ca] E:Ziéﬁﬂaa]] géa?]l cq'?i gg;} ?3]%?] c?] ﬁ%ﬁ“@aﬁfb%%}é@ém ]ggg]hl J Ll m] m
(mPnMbpr 1 r s udkosyesith n&l 1ldd ilread 108 10 @) Al s al el fal Gkl calcal cal cal cal ¢
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DL BO&10Y& 109
]180a/e]&'c?) SR 7 lealsa dnantts /«(1:21t ééh%ﬁ/é&(@ Al 0 %W&%é‘”os%‘ﬁow () -

109& () - <YoERB1L0Y%e (Jrdidd%aving ﬁw& (darbdP%ors ; Va1 {dne
9$910%& ()- Y[\]"_7i F~_=! p@ 10%&! D)=y 10%& ()21 R 10% () S10%& () 10 10

10="10%&' () -dfoup having 2 to 5 carbon atoms, alkylenedioxy group
A<~ =lyy-#10%R&&' () - fs$#10%&R () -f!yf s$#10YRE& () f SH#109& 6% S'yS#lO%&&& (
)-S@ 10%&' ()hadkg G Hd 5 carbon atoms or carbonyldioxy group;
15 ok represents an aryl group which may be
substituted, an arylalkenyl group which may be
substituted, an arylalkynyl group which may be
substituted, a heterocaryl group which may be
substituted, a heteroarylalkenyl group which may be
20 substituted, a saturated or unsaturated, bicyclic or
tricyclic fused hydrocarbon group which may be
substituted, or a saturated or unsaturated, bicyclic
or tricyclic fused heterocyclic group which may be
substituted;
25 70 represents a carbonyl or thiocarbonyl group;

and

T! represents a carbonyl group, sulfonyl group,
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J A\l U109 ()-!"10%g: g: & ()-y10%& ()- 10 10
10L>t 109%&’ ()-!ty- #10999&’ ()

A=\ 11T y&$$10%&' () - zy" 10%&' () -z! ky" 10% { & () -zSS#10%&' ()- !t SSH10%&' () -
W& (). X3} rg\=1110% & ()- 10 10 10=S10%& ()- !} - #10% J
J& ()-s!f-#10%&' ()-Sy&$$10%&' ()-zA4gdEg\ =!!y10% & ()-s! 10% & ()- 10% & () -
10% & ()-10% & ()-10% & ()-1lLaBg\=!! 10% & () -
10% & ()-10% & ()-!x, #10%b& ()- @ 10% & () -1 S10% & () - L~adBg\ =! ! ! d/ @O0%& ()

-1 @O0% & frou Q%@eé =@ Le% & (B-)LS- §Q%§(b¢@ﬁl@%&(m@d\$m” 10t
10t 10t 9="10% 9:10% & () - 37T10% & ()- @3"10% &

s310% & ()gyoﬁ XQYNQ) $EQUE)(ON (R )BL0YEx b) @Mﬁ%(%s NP A &' () -
L $10% ()-"yj, $10%&'()-' DFG—IIJtl"’?Iylo%&' F) 10t 10t

10t >510% & f) Wi, OFL"HO%ebh<0 o VG BbLEn SR (x oddNiFag 36807 2! 1 yy
"10% "' & ()-'yy "109%& ()-!nSs#10%p& ()- Y!' kSs#10%&' () - Yle%&f() M 10%& ()-q
D" " 0" 142'K0)\ D odPr% R @)L-KK0M & ¢dup, group -C(=0)-A'-N(R") -,

5 in which A! means an alkylene group having 1 to 5
carbon atoms, which may be substituted, and R” means a
hydrogen atom, hydroxyl group, alkyl group or alkoxy
group, group -C{(=0)-NH-, group -C(=S)-NH-, group -
C(=0) -NH-NH-, group -C(=0)-A%*-C(=0)-, in which A?

10 means a single bond or alkylene group having 1 to 5
carbon atoms, group -C(=0)-A%-C(=0)-NH-, in which A?
means an alkylene group having 1 to 5 carbon atoms,
group -C(=0)-C(=NOR?®)-N(R®)-, group -C(=S)-C(=NOR?)-
N(RP)-, in which R? means a hydrogen atom, alkyl group

15 or alkanoyl group, and R® means a hydrogen atom,
hydroxyl group, alkyl group or alkoxy group, group -
C(=0)=-N=N~-, group -C(=S8)-N=N-,or thiocarbonyl group;

a salt thereof, a solvate thereof, or an N-oxide
thereof.

20 The present invention will hereinafter be described
by the following Referential Examples, Examples and Test
Examples. However, the present invention is not limited to
these examples.

[Referential Example 1]

25 tert-Butyl pyridin-4-ylcarbamate:
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10 10 10=s10%& ()-!e5s! 109" & ()-!jyy "10%0C& ()-"r#$$YUO&D WU3{\ =! xyy
MB1OUXX& ()-!yy MB10% & ()-!~yy

MB1QU4 t & ()-! XS3F" 10%& ()-s!t S3F"10%& ()-s!ss! 10%p& ()-D ' """ " R((~_@xyy
f10%8 ()-2Zl:109%& ()-f10% ()- 10t 10t 10t=t 10% & ()-!xyy
MB109®2& () - ((F))Z** +wX9~ @ SF"10%& ()- s 109& ()-!s, @10%B5& ()-F!'M

@ 109888 ()-F't, @10%& ()-F'\, @10% ()-F+A++ ,,, A~ @93z 10%&' () -
F1109& ()-3-- 10% & ()-y' z#109& ()-!Hy' z#109R&& () -
Vs$10968&' () -, ------ =\~ @109 ()-:!f@10% ()-:yl0% ()- 10 10

10="10%&' ()-'o0, 5#10%+& ()-///00" 11}[9~\: ! LS@" 10%& ()-! ~SS#109%&' () -
SSH10% & () - !'ySSH10%&'T ) - 0
@L10% ()-:!'t@1 -.ﬁﬁ??oS 3s3t3u3}rg\=I110% & ()- 10 10
10" =" 10%& () -! nS-l 109
&f()-‘!yS—"lO%&TU <2 @&VI%W&T()-u3U4444595dEg\:!!@DlO@&&f()-le@&&f()-Y@ﬂO%)
t& ()- yglo% & ()-- 10% & ()- 10% & ()-95v5555. 6¢6dEgQ\ =!Iyl "' 10% & () -
-10% &' () -
0 4-Aminopyridine (10 g) was dissolved in
tetrahydrofuran (500 ml), di-tert-butyl dicarbonate (25.5
g) was added to the solution, and the mixture was stirred
5 at room temperature for 10 minutes. The resultant reaction
mixture was concentrated under reduced pressure, and
deposited solids were washed with hexane to obtain the
title compound (16.9 g).
'H-NMR (CDCl3) &: 1.53(9H,s), 6.86(1H,br.s),
10 7.30(2H,dd,J=1.5,4.9Hz), 8.44(2H,dd,J=1.5,4.9Hz).
MS (FAB) m/z: 195(M+H)".
[Referential Example 2]

tert-Butyl 3-sulfanylpyridin-4-ylcarbamate:
SH
R’O\é
AN
ol
N~

15 The compound (61.6 g) obtained in Referential

Example 1 was dissolved in tetrahydrofuran (2,000 ml), and
the solution was stirred at -78°C for 10 minutes. A hexane
solution (1.59 mol/1, 500 ml) of n-butyllithium was added
dropwise to the solution, and the mixture was stirred for

20 10 minutes and then for 2 hours with ice cooling. After

the reaction mixture was cooled to -78°C, sulfur powder
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S 10% & ()- 10% & ()-S10% & ()- S"10% & () -

c6666' 7 77dEgQ\=! 1 f/10% & ()--10% & ()- +-#10% & () -

*1Q0%6 & () - @Z10% & ()-L$10% & ()- 7777/ 8\8_8 8a8dE:/ 10t

10Ts=10% & ()- @®910% & ()- @710% & ()- ,5%10% & ()- "310% & ()-,1

10% & ()-a8b8c8A9C9B: \; ~; rP1/ S9%$10% & ()-9g2! nS9$10% E

E& ()-9g2!'p S9$10%& ()-92S9%$10% | & ()-g2! 1 S9$10%&' ()-9210% & ()- 10t ~;
<t==>>>>>z[ PE: 10t 10t

10t =10% &' (}12 ! HSOH10AE £Jde2S0$10% Be (Fe g1 SOBA M 2L - g2 REIHAOSH : & () -0
2>>>+??AA} [ <PE:

@#10% & ()td} @&t 0VEMbErat @& 1086 & {FrEL 1084 &1 (howF. 10984 ()1,10098 &' () - A%
BB+C{ CCCOWU6+: 10 =10% & ()-! ( @910% () -

Isf 1#109&' (jil) bfd#18084€& tP-thS, BAOURON ) mikHIY &" 19%8L P ra CECTQDBEEUB:

10" ! ~y"10%& ()-!~y"10%& ()-' @10% & ()-! 10%1& ()-10% & ()- 10°

10" EEFFGGH} daper. After 3N hydrochloric acid was added to the water
10‘!-y#10%&'()-$$10@6&[()-f!t$$10%&f(;-f"lO@Gq&f()-!t\"lO%&'()-y"lO@G&f()~H
slviw xI5y1 {1®y9x\ £0" adipss\ Bhe) PH1 QBOMING TR ED0ARYEY-Lto 3 to 4,

methylene chloride was added to separate an organic layer.
The organic layer was dried over anhydrous sodium sulfate,
and the solvent'was distilled off under reduced pressure.
The residue was purified by column chromatography on

10 silica gel (methylene chloride:methanol = 50:1) to obtain
the title compound (33.2 g).
'H-NMR (DMSO-d¢) &: 1.52(9H,s), 7.89(1H,d,J=6.4Hz),
7.99(1H,d,J=6.4Hz), 8.20(1H,s), 9.91(1H,br.s).
MS (FAB) m/z: 227 (M+H)".

15 [Referential Example 3] Thiazolo[5,4-c]lpyridine:

= N
N\I \>
S

The compound (33.2 g) obtained in Referential
Example 2 was dissolved in formic acid (250 ml), and the
solution was heated under reflux for 3 days. The reaction
20 mixture was concentrated under reduced pressure, and a 5N
aqueous solution (100 ml) of potassium hydroxide and
diethyl ether were added to the residue to separate an
organic layer. The organic layer was dried over anhydrous

sodium sulfate, and the solvent was then distilled off
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10°°>10% & ()-!}- y#10%/Y& () - JRKKALLMWM [ <~\=0" S  $F109% 8& ()-f!S $F109%& ()
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10" &=10% & () -!sf-$109%& ()- !f-$10%& ()- OOPPQURIA<{\: 0 !'!fL$#10%& ()-zS
"109B& ()-2z!S

"109&' ()-z@$10%E ()-! @$10% | & ()-:! 10%p& ()-RSSTTTTTTIrg\=0"!110% & () -

10M 10M  under reduced pressure. The residue was purified by column .
LONE=1000&: () -1 nf- #10%& ()- 1 #100& ()" fLS#10%& () - zTgUFV-VMK" Ywll3g\ =0 !

X@ #10900& ¢ rdn@atlid  or! 1DV EGL]) - (md@HAlEe (Al oA e thdnd0%b& ()

-y"YYqZt ZuzvZwZxZZ[{\: 0" | mf 10%EE&' ()-10% & ()- 10t 10t 10tL>

10% & () -!H "AD%) (Yo db¥dD%d )title compound (9.03 g).

ZILiVV] 11723 A<{\: 0" 1 11y9$" 109& ()-f"10% & ()-z!pf"109%& ()-zSym' 10% & ()-!kSy

i 109& () - THEGMROLECOCIAT & R DT ULANA}I€5 =002 ) ) yAOUR( () ;d 1645 10 2)

10t L=10% & () -! x- #109@?& ()-t! k- #10%& () - ty9$"10%&' -V

aCabXb96uc}q -4a ucﬁ 19)@1D9%E (DB 1 @10% \
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1o>10%&' ()-1xf- @¢10%&' ()-"1f- @th%##&' ()-S $"10%& ()-y!'yS $"109%& ()-yfffg8

gghdBPE: 0° [ Referential "Example

5-Methyl-4,5,6,7~tetrahydrothiazolo[5,4-c]pyridine:

O

10 The compound (1.61 g) obtained in Referential
Example 3 was dissolved in N,N~dimethylformamide (50 ml),
and to the solution methyl iodide (1.50 ml) was added, the
resultant mixture was stirred at 80°C for 4 hours. The
reaction mixture was concentrated under feduced pressure,

15 and the residue was dissolved in methanol (100 ml), sodium
borohydride (1.53 g) was added, and the resultant mixture
was stirred at room temperature for 1 hour. The reaction
mixture was concentrated under reduced pressure, and a
saturated aqueous solution of potassium carbonate and

20 diethyl ether were added to the residue to separate an
organic layer. The organic layer was dried over anhydrous
sodium sulfate, and the solvent was distilled off under
reduced pressure. The residue was purified by column
chromatography on silica gel (methylene chloride:methanol

25 = 25:1) to obtain the title compound (1.28 g).
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[Referential Example 5]
5 Lithium 5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]-

pyridine-2-carboxylate:

N
»—C00L i
ISy

The compound (6.43 g) obtained in Referential

Example 4 was dissolved in absolute tetrahydrofuran (200

100 ml), to the soltion n-butyllithium (1.47N hexane solution,
34.0 ml) was added dropwise at -78°C, and the resultant
mixture was stirred for 40 minutes. After carbon dioxide
gas was blown into the reaction mixture at -78°C for 1 hour,
the reaction mixture was warmed to room temperature and

15 then concentrated under reduced pressure to obtain the
title compound (9.42 g).
'H-NMR (DMSO-ds) &: 2.37(3H,s), 2.64-2.77(4H,m), 3.54(2H,s).
MS (FAB) m/z: 199(M+H)".
[Referential Example 6]

20 tert-Butyl 2-amino-6,7-dihydrothiazolo[5,4-c]lpyridine-

5[4H]} ~carboxylate:

~—‘-0Yh©::\>—'““z
0
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dissolved in cyclohexane (80 ml), and to the solution p-
toluenesulfonic acid monohydrate (191 mg) and pyrrolidine
(17.6 ml) were added. The mixture was heated under reflux

5> for 2 hours while removing water using a Dean-Stark trap.
After the reaction mixture was concentrated under reduced
pressure,_the residue was dissolved in methanol (60 ml),
and sulfur powder (6.42 g) was added. A methanol solution
(10 ml) of cyanamide (8.44 g) was slowly added dropwise to

10 the solution with ice cooling, and the mixture was stirred
at room temperature for 5 hours. Precipitated solid
materials were collected by filtration to obtain the title
compound (31.0 qg).
'H-NMR (DMSO-de) &: 1.41(9H,s), 2.44(2H,t,J=5.6Hz),

15 3.57(2H,t,J=5.6Hz), 4.29(2H,s), 6.79(2H,s).
MS (EI) m/z: 255(M").
[Referential Example 7]
tert-Butyl 2-bromo-6,7-dihydrothiazolo[5,4~-c]pyridine-

5[4H] -carboxylate:

‘Hq\”

Copper (II) bromide (1.05 g) was suspended in N,N-

20

dimethylformamide (20 ml), and tert-butyl nitrite (0.696
ml) and the compound (1.00 g) obtained in Referential

Example 6 were added with ice cooling, the reaction

25 mixture was heated and stirred at 40°C for 30 minutes. The
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10t >10% & ()-&9 10% & ()-fF710% & ()-/10% & ()-S-"10% & ()-J}"?YNC
1IBY10% & ()- If 10% & ()-!'ff t10% ()-@ ‘
t PO%7d7& ()-@S 10% & ()-10% & ()-dBYNC 1! @9%10%& ()-""10% & ()-f
10% & ()-3#10% & ()- 10% & ()-& 10% & ()- $" H~A?YNC 1,510% & ()- 93
10% & ()- YIL10% & ()- !'iS-"109%&' ()-+nml0% & ()-F!' k@¥%10%&' () - 6bC 1f
10% & () - 109&&f(}- 10t 10t 10t= 10% & ()-8 10% & ()-4f 710% & ()- 6q| *<bC
1! 10% : &elbktibn mik@UWRWEE- concentrated under reduced pressure,

and the residue was purified by column chromatography on

silica gel (ethyl acetate:hexane = 1:5) to obtain the

title compound (568 mg).

5 !H-NMR (CDCls) &: 1.48(9H,s), 2.85(2H,br.s), 3.72(2H,br.s),

4,56(2H,br.s).

MS (FAB) m/z: 319 (M+H)".

[Referential Example 8]

2-Bromo-4,5, 6, 7-tetrahydrothiazolo[5, 4-clpyridine

10 trifluorocacetate:

N
HN ‘ ;>——Br

The compound (890 mg) obtained in Referential
Example 7 was dissolved in methylene chloride (2 ml), and
to the solution trifluorocacetic acid (15 ml) was added,
15 and the mixture was stirred at room temperature for 30
seconds. The reaction mixture was concentrated under
reduced pressure, and diethyl ether was added to the
residue. Precipitated solid materials were collected by
filtration to obtain the title compound (867 mg).
20 ‘H-NMR (DMSO-de¢) &: 2.98(2H,t,J=6.1Hz), 3.45(2H,t,J=6.1Hz),
4.35(2H,s), 9.53(2H,br.s).
MS (FAB) m/z: 219 (M+H)".
[Referential Example 9]
2-Bromo-5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]-

25 pyridine:
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10% & ()-fs3#10% & ()- E}[9YNC

1!yy-#10%&f():!Sy#lO@ﬁt&f()-!~Sy#10%&f()-!10@6@ﬁf()-!!10%XX&T()-1096&T()-
[ svwz[ <1C 10t >10% & ()-9910% & ()-!i- @109%wW& () - !- @10%& () -
y-#lO@@I&f()-!sy-#lO@b & ()-wxyzJeCC 10t!y, f TH109% () -
-10% " & ()-!!-109%R M L28- 109%HL' ()-s10% & ()- 10t 10tJi}[9CC
}0?i}8;$;183§:g):, ~S+R" 1Y 'ég-:@if#1096b§f()-y!@?f#}O%&f()-y,fT#lO@ﬁJ&f()
L ) 14F10% & ()-310% & ()- 310% & ()- s10% & ()-
The compound (422 mg) obtained in Referential
Example 8 was suspended in methylene chloride (10 ml), and
triethylamine (0.356 ml) was added to make a solution.
5 Acetic acid (0.216 ml), an agueous solution (35% solution,
0.202 ml) of formaldehyde and sodium triacetoxyborohydride
(428 mg) were successively added to the solution, and the
resultant mixture was stirred at room temperature for 1
hour. A saturated aqueous solution (100 ml) of sodium
10 hydrogencarbonate, methylene chloride (100 ml) and a 3N
agueous solution (3 ml) of sodium hydroxide were added to
the reaction mixture to conduct liquid separation. After
an organic layer was dried over anhydrous sodium sulfate,
the solvent was distilled off under reduced pressure. The
15 residue was purified by column chromatography on silica
gel (methylene chloride:methanol = 100:3) to obtain the
title compound (286 mg).
'H-NMR (CDCl3) &: 2.49(3H,s), 2.79(2H,t,J=5.7Hz), 2.85-
2.93(2H,m), 3.58(2H,t,J=1.8Hz).
20 MS (FAB) m/z: 233 (M+H)".
[Referential Example 10]
Lithium 5—methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]—

pyridine-2-carboxylate:
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N
»—CO00Li
-

The compound (531 mg) obtained in Referential
Example 9 was dissolved in absolute diethyl ether (20 ml),
n-butyllithium (1.54N hexane solution, 1.63 ml) was added
5 dropwise at -78°C, and the mixture was stirred for 30
minutes with ice cooling. After passing carbon dioxide
into the reaction mixture at -78°C for 10 minutes, the
mixture was warmed to room temperature. The reaction
mixture was concentrated under reduced pressure to obtain
10 the title compound (523 mg).
'4-NMR (DMSO-ds) &: 2.37(3H,s), 2.64-2.85(4H,m), 3.54(2H,s).
[Referential Example 11]

Ethylv2—[(E)—2—phenylethenyl]oxazole—4—carboxylate:

0
EtO N
|\
o) \
15 Synthesis was conducted in accordance with the

report (J. Org. Chem., 1996, Vol. 61, p. 6496) by Panek et
al. Sodium hydrogencarbonate (22.8 g) and ethyl
bromopyruvate (10.5 ml) were added to a solution of
cinnamamide (10.0 g) in tetrahydrofuran.(250 ml) at room
20 temperature, and the mixture was heated under reflux for

48 hours. The reaction mixture was allowed to cool to room

temperature, filtered through Celite and then concentrated
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pHSz[ PE: 10 10t

under reduced pressure to obtain residue. Trifluoroacetic

anhydride (30 ml) was added to a solution of this residue
in tetrahydrofuran (30 ml) at 0°C, and the mixture was
gradually warmed to room temperature. After the mixture

5 was stirred for 63 hours, a saturated aqueous solution
(500 ml) of sodium hydrogencarbonate and ethyl acetate
(150 ml) were added to the reaction mixture, and a water
layer was separated. The water layer was extracted with
ethyl acetate (150 ml). The organic layers were combined,

10 washed with saturated aqueous solution of sodium chloride
(150 ml), dried over anhydrous sodium sulfate and then
concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel

(hexane:ethyl acetate = 5:1 — 3:1) to obtain the title

15 compound (10.9 qg).
'H-NMR (CDCls) &: 1.41(3H,t,J=7.0Hz), 4.42(2H,q,J=7.0Hz),
6.96(1H,d,J=16.6Hz), 7.30-7.40(3H,m), 7.53(2H,d,J=6.8Hz),
7.63(1H,d,J=16.6Hz), 8.20(1lH,s).
[Referential Example 12]

20 2-[ (E)-2-phenylethenyl]oxazole-4~carbaldehyde:

Diisobutylaluminum hydride (1.0N hexane solution, 66

ml) was added dropwise to a solution of the compound (8.57
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109 ()- @ EORE () el ShC To 1 F165a B ()4, 51O A )2 (Lo T 20ma () 1 @*
109 ()-1! %}110%k&abhel! d@opwise, and the mixture was warmed to room
temperature over 1 hour. The reaction mixture was filtered
5 through Celite, and the resultant pasty substance was
dissolved in ethyl acetate (200 ml) and a saturated
aqueous solution (200 ml) of ammonium chloride was added,
and a water layer was separated. The water layer was then
extracted with methylene chloride (2 x 100 ml). The

10 resultant organic layers were collected and washed with a
saturated aqueous solution (100 ml) of sodium
hydrogencarbonate and saturated aqueous solution of sodium
chloride (100 ml), combined with the filtrate obtained by
the filtration through Celite and then dried over

15 anhydrous sodium sulfate, and the solvent was distilled
of f under reduced pressure. The residue was purified by
column chromatography on silica gel (methylene
chloride:ethyl acetate = 5:1 — methylene chloride:methanol
= 10:1) to obtain the title compound (5.86 g).

20 'H-NMR (CDCl3) &: 6.96(1H,d,J=16.6Hz), 7.35-7.45(3H,m),
7.56(2H,d,J=6.4Hz), 7.67(1H,d,J=16.6Hz), 8.26(1H,s),
9.98(1H, s).

MS (FAB) m/z: 200 (M+H)".
[Referential Example 13]

25 2~[ (E) -2-Phenylethenyl]-4-vinyloxazole:
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n-Butyllithium (1.54N hexane solution, 14.2 ml) was
added dropwise to a solution of methyl-
triphenylphosphonium bromide (8.16 g) in tetrahydrofuran

5 (80 ml) at 0°C, and the mixture was stirred at room

temperature for 30 minutes. The reaction mixture was
cooled again to 0°C, a solution of the compound (3.64 g)
obtained in Referential Example 12 in tetrahydrofuran (20
ml) was added, and the mixture was warmed to room

10 temperature. After stirring for 2 hours, water (200 ml)
and ethyl acetate (100 ml) were added and a water layer
was separated. The water layer was extracted with ethyl
acetate (50 ml). After the organic layers were combined,
washed with saturated aqueous solution of sodium chloride

15 (100 ml) and dried over anhydrous sodium sulfate, the
solvent was distilled off under reduced pressure. The
residue was purified by column chromatography on silica
gel (hexane:ethyl acetate = 4:1 — 3:1) to obtain the title
compound (2.84 g).

20 'H-NMR (CDCls) &: 5.33(1H,dd,J=1.5,10.7Hz),
5.98(1H,dd,J=1.5,17.6Hz), 6.56(1H,dd,J=10.7,17.6Hz),
6.95(1H,d,J=16.6Hz), 7.31-7.42(3H,m), 7.49-7.56(4H,m).

MS (FAB) m/z: 198 (M+H)".

[Referential Example 14]
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9-Borabicyclo[3.3.1]nonane (0.5N tetrahydrofuran
solution, 158 ml) was added to a solution of the compound
% 5 (13.0 g) obtained in Referential Example 13 in
tetrahydrofuran (500 ml), and the mixture was stirred at
room temperature for 15 hours. Water (10 ml), a 3N aqueous
solution (80 ml) of sodium hydroxide and aqueous hydrogen
peroxide (80 ml) were successiﬁely added dropwise to the
10 reaction mixture at 0°C, and the mixture was stirred at
room temperature for 6 hours. After water (600 ml) and
ethyl acetate (200 ml) were added to the resultant
reaction mixture to separate a water layer, the water
layer was extracted with ethyl acetate (200 ml). After the
15 organic layers were collected, washed with saturated
aqueous solution of sodium chloride (200 ml) and dried
over anhydrous sodium sulfate, the solvent was distilled
off under reduced pressure. The residue was purified by
colﬁmn chromatography on silica gel (hexane:ethyl acetate
20 = 2:1 —> ethyl acetate alone) to obtain the title compound
(14.1 g).
'H-NMR (CDCls) &: 2.69(1H,br.s), 2.80(2H,t,J=5.6Hz), 3.90-
3.97(2H,m), 6.91(1H,d,J=16.6Hz), 7.30-7.42(4H,m), 7.43-

7.56(3H,m) .

208



~} A<YNC

i | pSH10%\ & ()-,y"10% G& ()-!t,y"10%& ()-"10% <& ()-!"10%]& ()-s10% & () -
vygz}[<1C 10t &=10% & ()- ! sf--#10%

&) - 1f--#10%& ()-°S $$10% & ()-y!S $$10%&' () - yS#H10% & ()-z{|} Q'gHC

10t & #10% & ()-!-#10%& ()-"10% & ()-!"10% d] d& ()-s10% & ()- 10t

10t hl (}[9HC 10t!j S--#10% _

& ()-T1S-#10%h& ()- @3 10% & ()-SI ~@$! 10%&' ()-S, t!110% & ()-y!,t!10%& (
)-y(+, -./ DMs =(Fb®) lmy, #1098 (M+1)"10% & () -!" 109wWXw&' ()-10% & ()- 10t 10t
10t >10% & ()- OKC}"A<~ = 10t!!1S-"10%&' ()- @$ 10% & ()-f! @$%

10%&' () - f @RS (D +a/l ERdndoR 91y, #10% 5& () -y~_@

10t ! ! S#10% & ()-, 10% h& ()-10% & ()- 10t 10t

10t >10% & (I- (252 10L& {DherRdFe+ H@rhflt | d xafe A0%U - Y Jetdhyl) ~1H-

10% & ()-,"10% & ()-9 10% & ()-s,Y 10% & ()-f 10% & ()-Pq}[<~_@10t! 4

10% & () - ! isdi0dde: 1 )3 { P )-AD0@Rid ) - |

-109%&' ()-9*10% & ()-Y(10% & () - LOPQRSxmbC

0
l I N
N\\¢/h\11: sy’1§x__<<::j>
0 0
Phthalimide (200 mg), triphenylphosphine (357 mg)
and diethyl azodicarboxylate (0.214 ml) were added to a
solution of the compound (292 mg) obtained in Referential
Example 14 in tetrahydrofuran (15 ml) at room temperature,

10 and the mixture was stirred for 4 hours. The solvent of
the reaction mixture was distilled off under reduced
pressure. The residue was purified by column
chromatography on silica gel (hexane:ethyl acetate = 3:1)
to obtain the title compound (447 mg).

15 H-NMR (CDCls) &: 2.98(2H,t,J=7.2Hz), 4.03(2H,t,J=7.2Hz),
6.88(1H,d,J=16.6Hz), 7.28-7.45(5H,m), 7.48(2H,d,J=7.3Hz),
7.71(2H,dd, J=2.9,5.4Hz), 7.84(2H,dd,J=2.9,5.4Hz).

MS (FAB) m/z: 345 (M+H)".
[Referential Example 16]
20 tert-Buthyl 2-{2-[(E)~2-phenylethenyl]oxazol~-4-

yllethylcarbamate:
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After hydrazine monohydrate (1.50 ml) was added to a
solution of the compound (6.40 g) obtained in Referential
Example 15 in ethanol (150 ml) at room temperature, and

5 the mixture was stirred for 1 hour, hydrazine monohydrate
(0.500 ml) was added again at room temperature, and the
mixture was stirred for 2 hours. Methylene chloride (150
ml), a saturated aqueous solution (150 ml) of sodium
hydrogencarbonate and di-tert-butyl dicarbonate (13.4 g)

10 were added to the reaction mixture at room temperature.
After stirring for 30 minutes, a water layer was separated
and extracted with methylene chloride (50 ml). The
resultant organic layers were combined and dried over
anhydrous sodium sulfate, and the solvent was then

15 distilled off under reduced pressure. The residue was
purified by column chromatography on silica gel
(hexane:ethyl acetate = 2:1 — 1:1) to obtain the title
compound (5.06 g).

"H-NMR (CDCls) 8: 1.45(9H,s), 2.75(2H,t,J=6.6Hz),

20 3.46(2H,dt,J=5.9,6.6Hz), 4.92(1H,br.s),
6.91(1H,d,J=16.6Hz), 7.29-7.45(4H,m), 7.48(1H,d,J=16.6Hz),
7.52(2H,d,J=7.3Hz).

MS (FAB) m/z: 315(M+H)*, 259 (M-isobutene+H)*, 315(M-Boc+H)"

[Referential Example 17]
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Paraformaldehyde (54.5 mg) and p-toluenesulfonic
5 acid (7.2 mg) were added to a solution of the compound
(190 mg) obtained in Referential Example 16 in toluene (15
ml) at room temperature. After heating under reflux for 1
hour, the reaction mixture was allowed to cool, and ethyl
acetate (15 ml) and a saturated aqueous solution (15 ml)

10 of sodium hydrogencarbonate were added to the reaction
mixture to separate a watér layer. After the water layer
was extracted with ethyl acetate (10 ml), the resultant
organic layers were combined and dried over anhydrous
sodium sulfate, and the solvent was distilled off under

15 reduced pressure. The residue was purified by column
chromatography on silica gel (hexane:ethyl acetate = 3:1 —
2:1) to obtain the title compound (153 mg).

'H-NMR (CDCls) §: 1.50(%H,s), 2.67(2H,br.s), 3.73(2H,br.s),
4.55(2H,s), 6.90(1H,d,J=16.1Hz),

20 7.29-7.42(3H,m), 7.46(1H,d,J=16.1Hz), 7.52(2H,d,J=7.3Hz).
MS (FAB) m/z: 327 (M+H)", 271 (M-isobutene+H)*, 227 (M-Boc+H)".
[Referential Example 18]
tert-Butyl 2-formyl-6,7-dihydrooxazolo[5,4-c]pyridine-

5(4H) -carboxylate:
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Acetone (8.0 ml), water (4.0 ml), N-methyl-
morpholine N-oxide (577 mg) and a 0.039 M aqueous solution
(3.20 ml) of osmium tetroxide were added to a solution of

5 the compound (803 mg) obtained in Referential Example 17
in tetrahydrofuran (16 ml) at room temperature, and the
mixture was stirred overnight. Ethyl acetate (50 ml) and a
10% aqueous solution (50 ml) of sodium thiosulfate were
added to the reaction mixture to separate a water layer.

10 The water layer was then extracted with ethyl acetate (30
ml). After the resultant organic layers were combined and
dried over anhydrous sodium sulfate, the solvent was
distilled off under reduced pressure. Methanol (8.0 ml),
water (8.0 ml) and sodium metaperiodate (790 mg) were

15 added to a solution of the residue in tetrahydrofuran (16
ml). After stirring for 3 hours, ethyl acetate (30 ml) and
water (50 ml) were added to the reaction mixture to
separate a water layer. The water layer was extracted with
ethyl acetate (20 ml). After the resultant organic layers

20 were.combined, washed with a saturated solution (50 ml) of
sodium hydrogencarbonate and dried over anhydrous sodium
sulfate, the solvent was distilled off under reduced
pressure. The residue was purified by column

chromatography on silica gel (hexane:ethyl acetate = 4:1 —»
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'H-NMR (CDCl3) &: 1.49(9H,s), 2.77(2H,br.s), 3.77(2H,br.s),

5 4.62(2H,s), 9.70(1H,s).
[Referential Example 19]
5-(tert-Butyl) 2-methyl 6,7-dihydrooxazolo[5,4-c]pyridine-

2,5 (4H) -dicarboxylate:
N
Sk
>(°\[(” 0" oMe

10 Sodium cyanide (220 mg) and manganese dioxide (780
mg) were added to a solution of the compound (225 mg)
obtained in Referential Example 18 in methanol (9.0 ml) at
room temperature. After stirring for 30 minutes, the
reaction mixture was filtered through Celite with ethyl

15 acetate. The filtrate was washed with water (50 ml) and
saturated aqueous solution of sodium chloride (50 ml) and
dried over anhydrous sodium sulfate. The solvent was then
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel

20 (hexane:ethyl acetate = 3:2 — 1:1) to obtain the title
compound (120 mg) .

'Yy-NMR (CDC13) &: 1.49(9H,s), 2.73(2H,br.s), 3.74(2H,br.s),
4.01(3H,s), 4.59(2H,s).

MS (FAB) m/z: 283 (M+H)".
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of the compound (500 mg) obtained in Referential Example

& ()-, $n'10% & ()-y!, $nt 109%& ()-y??z@3A

19 in methylene chloride (15 ml) at room temperature, and
the mixture was stirred for 10 minutes. The reaction
mixture was concentrated under reduced pressure, and

10 methylene chloride (20 ml), triethylamine (0.495 ml),
acetic acid (205 ml), formalin (0.230 ml) and sodium
triacetoxyborohydride (570 mg) were added to the resultant
residue at room temperature. After stirring for 15 minutes,
methylene chloride (20 ml) and a saturated aqueous

15 solution (50 ml) of sodium hydrogencarbonate were added to
separate an organic layer. The water layer was extracted
with methylene chloride (3 x 20 ml). After the resultant
organic layers were combined and dried over anhydrous
sodium sulfate, the solvent was distilled off under

20 reduced pressure. The residue was purified by column
chromatography on silica gel (chloroform:methanol = 20:1 —>
10:1) to obtain the title compound (257 mg) .
'4-NMR (CDCls) 8: 2.52(3H,s), 2.72-2.78(2H,m),
2.78-2.83(2H,m), 3.61(2H,t,J=1.7Hz), 4.00(3H,s).
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Water (6.0 ml) and lithium hydroxide (99.7 mg) were
added to a solution of (800 mg) obtained in Referential
Example 20 in tetrahydrofuran (24 ml) at room temperature,
and the mixture was stirred for 10 minutes. The reaction

10 mixture was concentrated under reduced pressure to obtain
the title compound (825 mg).
'H-NMR (DMSO-de) 8: 2.37(3H,s), 2.47(2H,t,J=5.6Hz),
2.64(2H,t,J=5.6Hz), 3.43(2H,s).
[Referential Example 22]

15 Methyl 5-chloro-6-fluoroindole-2-carboxylate:

H F
MeOOC—~<§:]::::I:
cl

A mixture of methyl 3-chloro-4-fluoro-o-
azidocinnamate (Japanese Patent Application Laid-Open No.
149723/1995) (1.85 g) and xylene (140 ml) was heated under

20 reflux for 1 hour, and the solvent was then distilled off.

The residue was purified by column chromatography on
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"10% _& () s1Lﬁ'c1a0 Qel&' % etﬂxﬁ%rgeo%ﬁﬁl@rﬁi aloc@ &K 191 ﬂl'lj@%git(])e gz#10% & ()-g

z| | nBnr&m i rm?n-~ 10% & ( WZTZ& ( 10% & ()- 10t 10t
10t =10% & (c)drr{ﬁounc'i' 1§lf ’>no|\/b ppq r 2X6~\ = 10I (" 109 ()-'L
("109%&' ()-!'}s!10%& &|~ 0%&'() &Z2"10% <& ()-2!'Z"10% |1 & ()-z,rrrrrrrss~\

= 10! " 109& 1) nER" kOB 1) - yli”@%(éﬁ 40t 7.13-7.15(1H,m),
7.20(1H,dd,J=9.3,0.49Hz), 7.71(1lH,d,J=7.3Hz),
5 8.93(1H,br.s).
MS (FAB) m/z: 227 M'.
[Referential Example 23]

5-Chloro~6-fluoroindole-2-carboxylic acid:

H F
Hooc@ '
Cl

10 The compound (461 mg) obtained in Referential
Example 22 was dissolved in a mixed solvent of
tetrahydrofuran (15 ml), methanol (10 ml) and water (10
ml), lithium hydroxide (283 mg) was added at room
temperature, and the mixture was stirred for 4 hours. The

15 solvent was distilled off under reduced pressure, and 1N
hydrochloric acid was added to the residue to weakly
acidify it. The resultant powder was collected by
filtration and dried to obtain the title compound (422 mg).
'H-NMR (CDCls) &: 7.08-7.10(1H,m), 7.34(1H,d,J=9.5Hz),

20 7.88(1H,d,J=7.6Hz), 12.04(1lH,s), 13.16(1lH,s).

MS (FAB) m/z: 213(M").
[Referential Example 24]
5-(Pyridin-4-yl1)-4,5,6,7-tetrahydrothiazolo[5,4~-c]-

pyridine:

216



10t 10t>10% & ()-!| ("109% ()-stuuxvvwzXe~\= 10!x, ("109% ()-!e, ("10%

& ()-1%,t110%& ()-&'y, t!10%& ()- & #100&' ()-f!-#10%& () - f MXXXXXXXX~_ @ 10! X

1006 & ()- 10% & ()- 10% & ()- 10 10 10>10%& ()-'s, (" 109 ()-x.yiyyyz, zdE~ @
1% x10% & ()-s10% & ()- 10% & ()- !'10% & ()-

10% & ()-s!10% & () -, zTzzzz{={aB~ @10!'x !10% & ()- 10% & ()- 10% & ()-
10% & ()-,10% & ()-!, 1090D& ()-={q{{{| 9| v| dE~_ @ 10! x+"10% & ()-)10% & () -
3(S10% & ()- S&@0% & ()- $10% & ()-"10% & ()-v|K}}}}}}}}dYNC 10! x 10t 10t
10t, > 10% & () - 99y 10@ﬁ&f()-YKlO@ﬁ&f()-y5&10@6&f()--10@ﬁ&f()-}}~ "} A<YNC

101 1" 10%

A S

1) Diphosphorus pentasulfide (500 g) was suspended
in formamide (3,000 ml) with ice cooling, and the
suspension was stirred overnight. Water and diethyl ether

5 were added to the reaction mixture, and an organic layer
was separated and dried over anhydrous magnesium sulfate,
and the solvent was distilled off to obtain an oil. After
the o0il was dissolved in n-butanocl (350 ml), and ethyl 3-
chloro-4-oxo-l-piperidinecarboxylate (150 g) synthesized

10 according to the process described in literature
(Tetrahedron, 1983, Vol. 39, p. 3767) was added to the
solution, the resultant mixture was stirred at 100°C for
2.5 hours. The reaction mixture was filtered through
Celite. The filtrate was washed with a saturated aqueous

15 solution of sodium hydrogencarbonate and saturated aqueous
solution of sodium chloride, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column |
chromatography on silica gel (methylene chloride—ethyl

20 acetate:hexane = 1:2) to obtain ethyl 6,7-
dihydrothiazolo[5, 4-c]pyridine-5 (4H)-carboxylate (79.0 g).
'H-NMR (CDCl3) &: 1.30(3H,t,J=7.3Hz), 2.96(2H,br.s),
3.82(2H,br.s), 4.19(2H,q,Jd=7.3Hz), 4.73(2H,br.s),

8.68(1H,s).
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37=}[<1C 10= 109& ()-!xf- @10%& ()-t!f-@10%& ()-tf $!109B& ()-f!f $!10%
& ()-ff"10%R0%yaygéll above, and the mixture was heated under reflux
5 overnight. After the reaction mixture was cooled to room
temperature, di-tert-butyl dicarbonate (103 g) was added
with ice cooling, and the mixture was stirred overnight at
room temperature. After 3N hydrochloric acid was added to
the reaction mixture to adjust the pH thereof to 1 to 2,
10 methylene chloride was added. After separation of an
organic layer, the organic layer was washed successively
with an aqueous solution of sodium hydrogencarbonate and
saturated aqueous solution of sodium chloride and then
dried over anhydrous sodium sulfate. After the organic
15 layer was concentrated under reduced pressure, the
resultant residue was purified by column chromatography on
siiica gel (ethyl acetate: hexane = 1:2) to obtain tert-
butyl 6,7-dihydrothiazolo[5,4-c]pyridine-5(4H)~carboxylate
(21.1 qg).
20 'H-NMR (CDCls) &: 1.49(9H,s), 2.94(2H,br.s), 3.76(2H,br.s),
4.68(2H,s), 8.67(1H,s).
MS (FAB) m/z: 241 (M+H)".
3} Trifluorocacetic acid (25 ml) was added to a
solution of the compound (5.00 g) obtained in the step 2)
25 in methylene chloride (25 ml) at rcom temperature. After

stirring for 10 minutes, the reaction mixture was

concentrated under reduced pressure, and 4-bromopyridine
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allowed to cool to room temperature. Colorless
5 precipitates were separated by filtration, and the
filtrate was concentrated under reduced pressure.
Thereafter, methylene chloride (50 ml) and a saturated
aqueous solution (100 ml) of sodium hydrogencarbonate were
added, and the resultant water layer was saturated with
10 sodium chloride. After separation of an organic layer, the
resultant water layer was extracted with methylene
chloride (5 x 30 ml). After the resultant organic layers
were combined and dried over anhydrous sodium sulfate, the
solvent was distilled off under reduced pressure. The
15 residue was purified by column chromatography on silica
gel (methylene chloride:methanol = 20:1 - 8:1) to obtain
the title compound (2.97 qg).
'H-NMR (CDCls) &: 3.07(2H,t,J=5.9Hz), 3.81(2H,t,J=5.9Hz),
4.61(2H,s), 6.74(2H,t,J=6.5Hz), 8.30(2H,t,J=6.5Hz),
20 8.70(lH,s).
MS (ESI) m/z: 218 (M+H)".
[Referential Example 25]

2-Chloro-6,7-dihydro-4H-pyranc[4,3-d]thiazole:

Shs
>—0l
0 S

25 1) Tetrahydro-4H-pyran-4-one (5.0 g) was dissolved
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10>10%&' ()-!/#10%"& ()-Z 'j/#10900& ()-Z |$"10% V'& ()-F ; T3gP}[<f[<

10! @"109N& () -g! @®"10%&' ()-g,4"10%& ()-g!,4"10% "& ()-9g@"109B& ()-! @"10%
&h‘)-r9<:>?z[PE: 10 10 10 10, >

1%& ()-10@, #10%+& ()-M ~@, #10%&' ()-M $$10%& () -T!, $$10965& () -T?@
N1kS}~"<PE: 10

I ~@#10%>&' () - S@109%& () -y! ~@10%>& ()-y, "109& ()-!,"10%& ()- @O0%&' () - Sc
X#& }[ <1

10, >10%&' ()n' ¥ycldR%XBe()2M mi) 10BFHBO()dME4120%& £)) f n84pLl0%E () - f @#

10% & ()-S' ()* DWH: 10, Z"109%&' () -g!' pZ"10% -
-& ()-9! 10%BL0pntsd0%87AE (2l d1RGRONYdra0e 1QW8r o) [ Rbre added, and
10! x, -g#10% " & ()-L!,-g#1l0% ()-L $#10%& ()-f! S$#109%& ()-f"10%& ()-z!~"10%&
"()-z "#~thelikyu#d00E8&hEXtyd" MAMRY ( reE L1 UX0%RY ( VOSHhOMREES- whd1&0
10=10%&' ()-1 E bF}"<~_=
10! @ #10%@6RO(ing, B4t 20%RY ( p- BEaB4510%&>&rap- S, BZE 1086& {9n zhi SAINOYB5&' ()
-z, #109%&' () -yF~\=
5 was cooled to room temperature, and a supernatant was
taken out and concentrated under reduced pressure. The
residue was dissolved in methanol (15 ml), and sulfur
powder (1.60 g) was added with ice cooling. After 15
minutes, a methanol solution (10 ml) of cyanamide (2.10 g)
10 was added dropwise over 20 minutes, and the mixture was
stirred for 3 days. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel (methylene chloride:methanol
= 20:1 > 10:1 — 4:1) to obtain 6,7-dihydro-4H-pyrano(4, 3-
15 dlthiazol-2-ylamine (3.97 qg).
!H-NMR (CDCls) &: 2.66-2.70(2H,m), 3.97(2H,t,J=5.6Hz),
4.63(2H,s), 4.94(2H,br.s).
MS (FAB) m/z: 157 (M+H)".
2) Copper(II) chloride (4.10 g) was dissolved in
20 acetonitrile (50 ml), and tert-butyl nitrite (3.93 g) was
added in one portion with ice cooling. After 10 minutes,
the compound obtained in the above-described reaction
(3.97 g) was added over about 1 hour, and the reaction
mixture was stirred at room temperature for 1 hour. The
25 reaction mixture was heated to 65°C and continuously

stirred for 2 hours. After silica gel (20 g) was added to

the reaction mixture, the solvent was distilled off under
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1001110%& ()-!'110%-& ()-S109%&' ()- 10 10
10, >10%& () -! x@#10909&' () -: (#}[<~\= :
10! @S 109&' () -f!, s$m' 10909& () -f, #10%& ()-f!, #10%0606& ()-f, #109%&' ()-y! ~,
#10%+& () -y#{\= 10! 10%&k ()-S10%& ()- 10 10
10>10%&' ()-!'1 @#109%WVE' ()-M @ #10909& ()-M[aB{\=
10! 109K ()-3s!109%&' ()-fF109%& ()-s10%& ()-10%& ()-!9!109% ()-(dE{\= 10! Y7
109 ()-,y5!'10%& ()--S 10%& ()-,S 10%& ()-$ 10% ()-s"10%& ()-(~abcdeB~bC
1011 109&' () -dedh0%d (9 ré@OURe ()and OtHEO A IO 4 9 -hQA0PB § )by Ak ERC
10! S"SH109&' ()- GLO%& ()- 10%& ()- &@ 109%&' ()-,F'10%& ()- 109 ()-\aBbC
10! yy5" 10%&' ¢ roma tidgMa gy fdrf nd 1004 (gel f Ffa 0961 ¢]) -d 830U (3-3: 1)
$109%&' ()--01234b@10!! 10%&' ()-@O0%& ()- 10 10 109, > 10%& ()-L9Z10%& () -
| 7s109%&' () - t=P&bi@ the title compound (1.78 g).
10! T yf " $#10909&' () - S@10%&' ()-!t S@10%44& () - @109& ()-!f @109%R&& () -
10@#&T()-S3FHgNMR (CDCl3) &: 2.85-2.89(2H,m), 4.02(2H,t,J=5.6Hz),
5 4,73(2H,s).
MS (FAB) m/z: 175(M+H)".
[Referential Example 26]

Lithium 6,7-dihydro-4H-pyrano([4,3-d]thiazol-2-carboxylate:
N
o L D—cooLi
S

10 1) The compound (1.78 g) obtained in Referential
Example 25 was dissolved in methanol (30 ml), and to the
solution 10% palladium on carbon (300 mg) and sodium
acetate (830 mg) were added. The mixture was stirred for 5
days in a hydrogen stream of 5 atm. After the catalyst was

15 separated by filtration, the solvent was concentrated, and
the residue was subjected to column chromatography on
silica gel (hexane:ethyl acetate = 2:1) to obtain 6,7-
dihydro-4H-pyrano[4,3-dlthiazole (1.14 g).

'H-NMR (CDCls) &: 2.97-3.01(2H,m), 4.04(2H,t,J=5.6Hz),
20 4.87(2H,s), 8.69(1H,s).
MS (FAB) m/z: 142 (M+H)".
2) After the product (1.14 g) obtained above was
dissolved in diethyl ether (30 ml) and cooled to -78°C, 1.6
M butyllithium (6.6 ml) was added, and the mixture was

25 stirred. After 20 minutes, bubbling was conducted with
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101 S109%&' ()- 10 10

10&>10%&' ()-!jy-m10%/NV& ()-s! ~y-m'10%>& () -sf $#L109% ()-}[<g\=

10! 109%& () -!~@@#10%++& () -, #1009 & ()-!~, #10%++& ()-!109%& ()-!!109& ()- z[
PE: ¥10! 10 10

10&>10%&' () -! nf-SHLI0%HE ()-s! f- SH1I0YD0& () -sSs$s! 109k () -y! Ss$s! 109%65&' () -
ySj zX6PE:

10! 0, g#10% | & () - @! n, g#10%(Nn( & () - @!, g#1l0%CC& () - @! f, g#LO0%R&E () - @'\, g
#109%& () - @ @DHIBoA ) d Pk Lyked = 19!y &8s () -Th¥é' 1%E tDon@ %k e wkG 10
10&>10%&' ()-!'j, g#1l0%1& () - @nHzX9~\ =

10! ys$#10%& (3 rrhdey s8¢ 1086m & énipé v #1D9Ba {q - ¢ & #dDHEE d ) ur@d DB {Ucdy @ 1090
9& ()-] abcd6{\: 10!!1t!109%& ()-@O0%& ()- 10 10

10s, >10%&' ()ptessddO%e 8Kl al k-t Wd 004Ke (dorpdindg )65 1) ! | kf ~ $#10%++&' () -
@109 ()-! p@109%00& ()-y$10%&' ()-!yy$l10909& ()-t! 109 ()-r25678: zodY:

10! 310% & ()*H-MMRLO( CMBRALQY&S€) 2! 89 HAPVPTHEREK Y ), | BV HZIDAG L RT€F - 6Hz) ,

5 4.73(2H,s).

[Referential Example 27] Thiazolo[4,5-c]pyridine:

= S
N\\ | ﬁ>

3-(tert-Butoxycarbonylamino)-4-mercaptopyridine
(Japanese Patent Application Laid-Open No. 321691/1992)

10 (9.20 g) was dissolved in formic acid (60 ml) and heated
under reflux for 4 hours. The reaction mixture was
concentrated under reduced pressure, and a 5N aqueous
solution (100 ml) of potassium hydroxide and diethyl ether
were added to the residue to conduct liquid separation.

15 The resultant organic layer was dried over anhydrous
sodium sulfate, and the solvent was distilled off under
reduced pressure. Diethyl ether was added to the residue,
and solids deposited were collected by filtration to
obtain the title compound (3.97 g).

20 'H-NMR (CDC13) 6: 7.93(1H,d,J=5.4Hz), 8.60(1H,d,J=5.4Hz),
9.07(1H,s), 9.46(1H,s).

[Referential Example 28]

5-Methyl-4,5, 6, 7-tetrahydrothiazolo[4, 5-c]lpyridine:
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Ljf $#10/NV& () - :ua?dY: 10'1jY", #10%/ & ()-S 10% & ()-yZ"10%& ()-m
layZ"10%V H & ()-m 10% & ()- @ 10% & () - G wX9. :
10 $@10% & ()-=10% & ()-!jFL1109%& ()-!F1!10%/ x/ & ()-!+Y", #10%&' ()-SleY", #
1%% - & () - SOgE: :
10j $! SYMB109%&' () -! @10%&' ()-! @109BB& () - mlOYB& () - YF109B& () - 10j
10j j wX9. :
10B>109B&' () -f &9109B& ()-3!j +"10%h& ()-!i+"109%BB& ()-! nSYMB10¥BB&' () - ! nSYM
$10%&' ()- |}gE 10B! }#10%38&' ()-Y I~#10%. x. & ()-Y

109 () - 1109 s F1098& ()- 10B 10Bj}[9E:
108! t @" 10%&' (0)- 0%} & ()-M $#10%& ()-S!, $#109BB& ()- S, - #10%& ()-! ", -#
10% B} B& () -j map ~5 1OBI 't G'109%BnB& ()- 109& ()-!
109BB& () - mLO9B&' () - 10B 10B, >109B& ()-POA }[9~_=
10B' x@ 1" 109BB&' ()-!s, s$! 10%b& ()-9!,s$!'109BB& ()-9,!10%6& ()-y! ~, ! 10%BxB
& ()-yG' 10%&' () - Tide \V\B1 .08l 3688 @ d 3ROEBELE 3 1 164 08 P010| {4 08@nhpund
>109B& ()-!'n@1"109BB& ()-dG }[9vW8 10BIs@10%&' ()- 't @ 109%%mBnB& () -
109B& () - ! a0e&i(edf in! ROTEBxBRIE) - EXampDenBAB&H (3 - $imlipst m&dBer to

F

Referential Example 4.
5 'H-NMR (CDCls) &: 2.52(3H,s), 2.77(2H,t,J=5.4Hz),
2.92-3.00(2H,m), 3.69(2H,t,J=2.0Hz), 8.61(1lH,s).
MS (FAB) m/z: 155(M+H)".
[Referential Example 29]
Lithium 5-methyl-4,5,6,7-tetrahydrothiazolo[4,5-c]~

10 pyridine-2-carboxylate:

S
Oi )—COo0Li
AN N

The title compound was obtained from the compound
obtained in Referential Example 28 in a similar manner to
Referential Example 5.

15 H-NMR (DMSO-de) 8: 2.38(3H,s), 2.64(2H,br.s),
2.80(2H,br.s), 3.44(2H,br.s).
[Referential Example 30]
2-Chloro~N,N-dimethyl-4,5, 6, 7-tetrahydrobenzothiazole-6-

amine:

gor o

2-Chloro-4,7-dihydro-1, 3-benzothiazol-6(5H) -one

20
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10 10B&>109B& ()- sf1!10% ()-!'f1!109BB& ()- @/ 109B&' () - 3-
109B& ()-@1098B& ()- tuvwi LgH8 10
10g ' 109&' ()-'k,!10%+& ()-,f#10%& ()-!,f#10% ()- @10%& ()- 10B
10B] fx}[9H8 10 .
1'}@?@#10%LL&T()-s!@?@#lO%HH&T()-s,$#10%&f()-z!,$#10%HH&'()-Z,&r#10%Q& ()-!
, & #109%CC& () - "#$%&?~ = 10 1!'1a"109%& ()-z@"10%&' ()-! @"10%u& ()-y1l0%& () -
10 10 10, >10%& ()-S3j P-}"~<~_ = 10 ) )
11, - #10% (JeTv $"ADME A3t gl |, BIAOYRIA) - 991 1090 & 360! 2! d.OYE s 0" 10%&: () -
z-{\: 10 11\ T109%&R () -' y109& () - 10 10
10, >10%& ()d138GIOIK {1 -he t WP QL () -ZBV Q| id \amddhium acetate (8.2
1, #1098&' () -1y, #109%&' ()-!y[, #10%&' ()-!109%& ()-'!y !109%wW&' () -
p! 10%&' ()-'9W \and sodium cyanoborohydride (4.0 g) were added to heat
the mixture under reflux for 20 hours. Hydrochloric acid
5 was added to the reaction mixture to decompose excessive
sodium cyanoborohydride before the solvent was distilled
off under reduced pressure. The residue was alkalified
with a 1IN solution of sodium hydroxide and then extracted
with methylene chloride. The resultant organic layer was
10 dried over anhydrous magnesium sulfate, and the solvent
was distilled off under reduced pressure to obtain a pale
vyellow oil. This o0il was dissolved in methanol (50 ml),
and an aqueous solution (4.29 g) of formaldehyde and
sodium cyanoborohydride (3.49 g) were added to stir the
15 mixture at room temperature for 12 hours. The solvent was
distilled off under reduced pressure, and methylene
chloride was added to the residue, the organic layer was
washed with a saturated aqueous solution of sodium
hydrogencarbonate and dried over anhydrous magnesium
20 sulfate. The solvent was distilled off under reduced
pressure, and the residue was purified by column
chromatography on silica gel (methylene chloride: methanol
= 10:1) to obtain the title compound (740 mg) .
'H-NMR (CDCls) &: 1.71-1.78(1H,m), 2.10-2.19(1H,m),
25 2.35(6H,s), 2.66~2.94(5H,m).
MS (FAB) m/z: 217 (M+H)"

[Referential Example 31]

224



10 1! p,-#10% & ()- f10% ()- 10 10 10>10%& ()-'n@ $10%& ()-! @ $10%
& ()-wg !'1"z[9of\: 10
1 - 24109 () -y$$109&' () - @ $$10%+& () - @ - #10%& () - !, -#109%& ()- !~ -#10%& (
)- Tttt ag~ @10 11yl 10% & () - Y@OY%&' ()-fl10%k ()- 10 10 10y, >10% ()-!sl7
109%& () -#' 3l $$${ %8 ?~ @10 1!,y10% ()-!3& 10% " & ()-1S10%& ()- |s109%& ()-
| 109%&' ()- !'Dy!10%& () - W&l &Z&&JE~ @ 10 1! 3(10%&k ()- &10%& ()-$
109 ()-"#109%&' () -
Lithium 6-{(dimethylamino)-4,5,6,7-tetrahydrobenzothiazole-

2-carboxylate:
N

| H—cooLi
S

After the compound (750 mg) obtained in Referential
5 Example 30 was dissolved in diethyl ether (15 ml), and the

solution was cooled to -78°C, 1.5N t-butyllithium (3.5 ml)
was added, the mixture was stirred for 20 minutes, and
carbon dioxide was then bubbled for about 15 minutes. The
reaction mixture was warmed to room temperature and

10 concentrated under reduced pressure to obtain the title
compound.
'H-NMR (DMSO-d¢) 8: 1.75-1.78(1H,m), 1.98-2.07 (1H,m),
2.50(6H,s), 2.64-2.88(5H,m).
[Referential Example 32]

15 tert-Butyl 2-amino-4, 6-dihydro-5H-pyrrolo[3,4-dljthiazole-

5-carboxylate:

‘>_OO>I‘NJ:’\>—NH2

l-tert-Butoxycarbonyl-3-pyrrolidone (1.58 g) was
dissolved in cyclohexane (10 ml), p-toluenesulfonic acid
20 monohydrate (8.12 mg) and pyrrolidine (607 mg) were added,

and the mixture was heated under reflux for 1.5 hours
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109 ()- @O% ()- &' :'p'''dE~_@10 11310% ()- 1 10%& ()- /10%: ()--f
109& ()-,"109%& ()-9*y 109%& ()-' (S(WI[(\(](*(_(xnbC 10 1!f10% ()- 10 10
1oh>10%&'()- 99109& ()- 7@L0%& ()-510%& ()- _(()L))))dEnbC 10

1! Mo ()-109& ()-4L! 109& ()- 109 ()- 109& ()-31 109& ()-)*7*s***Q+rb@bC
10 1! L@@#10% " & ()- @109 ()-109%& ()-3! 109%& ()- @LOY%& () -

&109%&' ()-3Q+++,.,,,a?nbC 10 1!1S) SH100B#5#&' ()-!S) SH10%&' () - Y(" 10%& () - @&
109& ()- $ 109& ()-3@H#10% & ()-,0-f----.dEMDC 10 1!!&9z
109%& () - 3SFEAQYE GrehBAOYRY(NiBhl10YBebh-StAFRYR &) 4/ALOMR {)-3. .. ... .. 7/ b@

10 1111109 () -
supernatant was taken out and concentrated under reduced

pressure, the residue was dissolved in methanol (5 ml),
and sulfur powder (274 mg) was added. The mixture was
5 stirred for 15 minutes under ice cooling. A methanol

solution (2 ml) of cyanamide (377 mg) was slowly added
dropwise to the reaction mixture, and the mixture was
stirred overnight at room temperature. The mixture was
additionally heated under reflux for 2 hours, the reaction

10 mixture was concentrated, and methylene chloride and a
saturated aqueous solution of sodium hydrogen carbonate
were added. The resultant organic layer was dried over
anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure, and the residue was purified by

15 column chromatography on silica gel (methanol:methylene
chloride = 1:39) to obtain the title compound (248 mg).
'4-NMR (CDCl3) &: 1.50(9H,s), 4.34-4.37(lH,m),
4.40-4.45(1H,m), 4.49-4.55(2H,m), 4.99(2H,m).
[Referential Example 33]

20 tert-Butyl 2-bromo-4, 6~dihydro-5H-pyrrolo[3,4-d]jthiazole-

S5-carboxylate:

%_:%Ni:[;/}—m

Copper (II) bromide (445 mg) was suspended in N,N-

dimethylformamide, and tert-butyl nitrite (256 mg) was
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109& ()-1 109 ()-y10%& ()- 10 10 10>10%& ()-7/A///A00 1a?b@ 10

111 f &#109& ()-%a 109& ()-F! x@"109%& ()- 109& ()- z 109 ()- Ol 109%& ()-
11@ 3(3)3*3+33{\ = 10 1! Ys! 10%& ()-f10%& ()- 10 10

100

o0& ()-!xy)$10%& ()- 4! ky) $10%& () - 43%414556>6WX6{\ = 10 ! @& #10%& ()- "

109&' ()-! #109%+& ()-'! p#109%& ()-'! p#10%

& ()-'1SH#10%& ()-' >6c777y8}8~888}"SH= 10 ! 10 10

10, >109& () - ! #5& 109& ()- | #s3109%& () -

@&, #1098 (Adaé@Br H30VE&8% L) ro8R888RE2aBBHre 10 After an N, N-

dimethylformamide solution (1 ml) of the compound (400 mg)
obtained in Referential Example 32 was added under ice
cooling, the reaction mixture was heated and stirred at

5 60°C for 1.5 hours. Diethyl ether and saturated aqueous
solution of sodium chloride were added to the reaction
mixture, and the resultant organic layer was dried over
anhydrous magnesium sulfate and concentrated under reduced
pressure. The residue was purified by column

10 chromatography on silica gel (ethyl acetate:hexane = 1:4)
to obtain the title compound (174 mqg) .
'H-NMR (CDCl3) &: 1.51(9H,s), 4.52-4.55(1H,m),
4.57-4.67(3H,m) .
MS (FAB) m/z: 305(M+H)".

15 [Referential Example 34]
Lithium (5-tert-butoxycarbonyl)-4,5,6,7-tetrahydro-

thiazolo[5,4-c]pyridine-2-carboxylate:

~>—0>—NC§\S/TCOOU

The title compound was obtained from the compound
20 obtained in Referential Example 7 in a similar manner to
Referential Example 10.
'H-NMR (DMSO-d¢) &: 1.42(9H,s), 2.69-2.77(2H,m),
3.60-3.68(2H,m), 4.51-4.58(2H,m).

[Referential Example 35]
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10f @109 ()-f @109 ()-f @10% & ()- @OY% ()-! @O%U& ()-y1l0%& ()-99:::p;
- <\=SH= 10 !, Z"10% ()-S!, Z"10% ()-S , Z'10%"

&al ) - SZH#10%&' ()-! z#10%& () - 10%& () -: <=1>h>| >mpn>0>{\ QF; 10 ! 10 10
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L $H10% : & () -, $SH10WM& ()-!, $#109008& ()-!, $#10% () - 0>p>K?" @ABCZX6QF; 10
|| #10% g° g& () - S2!}#10% : & () - S2! x#10%& () - S2! ~#10%& () - S2! XV#10%8S& () - S2y
109& () - CCOD=D>D?D@ADD~_= 10 !!pF"109%& ()-y109%& ()- 10 10

10>10% ()t Q0% b} oR3R10VE 3 L SPREEFCERUNEYL P02 zo e 5

|~ S 10%& ()- Rt 10%& () - | ~&nt 10064& () - | ~&nt 109& () -1 E" 100& () - ! ~F" 10% ()
-HH31 71 81 9%k atbbkflatd® !y, m 10%gg& ()-y10% ()- 10 10

10, >109& ()-!,-"109%"& ()-!s, -"109& ()- |*JJ4KL2LLz[ 9{\: 10

Iy, $#10% ()-9"10% & ()-!t9"10%& ()-z#10%& ()-!yz#10% ' & ()-!y, m 10965& ()

- \ =
L IMNNININNINGY Ha00C .
Meooc\IN)‘ Br

Copper (II) chloride (26.8 g) was added to a solution
5 of tert-butyl nitrite (15.5 g) in acetonitrile (500 ml) at
a time under ice cooling. A solution of methyl 2-amino-5-
methoxycarbonylthiazole-4-acetate (Yakugaku Zasshi, 1966,
Vol. 86, p. 300) (23.0 g) in acetonitrile (500 ml) was
added dropwise to the reaction mixture over 45 minutes,
10 and the resulting mixture was stirred for 1 hour under ice
cooling and for 30 minutes at room temperature. The
- solvent was concentrated, and 10% hydrochloric acid and
diethyl ether were added to the residue to separate an
organic layer. The organic layer was dried over anhydrous
15 magnesium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel (ethyl acetate: hexane = 1:4)
to obtain the title compound (25.9 q).
'H-NMR (CDCls) &: 3.73(3H,s), 3.87(3H,s), 4.21(2H,s).
20 [Referential Example 36]

2-[5-(hydroxymethyl)thiazol-4-yl]-1-ethanol:

228



10 11 109 ()-yl09% ()- 10 10 |
10@10%& ()-!x, $#10%+& ()-!, $#10%&' () - OLOOOOPi PAC{\ = 10 !!

f11Qe® ()-sMLOY ()- | 10%&' ()- y1l0% ()- @ 10%& () - I |

109 ()-i PPPLQUQQQAB{\ = 10 !1S&10%& ()- !," 10% ()-," 10%n & ()- O
- 109 () - 10%& () - mLO%& ()- Q8RZRRRSI SAE{\= 10 !!Sy5109%& ()-310% ()- /110%
& ()--109%& ()- @10% ()-F(nl0%& ()-1Si SSSSSSS Th@ 10

11110%g9& ()-y10% ()- 10 10 | |

10>109& () - OmLOY& () - 31 7S109& () - _TTFUzUSVXVW A<b@ 10 !!!, O#109& () -, 9#10%
& ()-1y, 9#10%& () - ﬁ%w ()-1'p 109& ()-109& () - WANGXUXvXnXx Xy XzodY:

HO

A solution of the compound (23.4 g) obtained in
Referential Example 35 in tetrahydrofuran (500 ml) was
added dropwise over 1 hour to a suspension of lithium

5 aluminum hydride (9.03 g) in tetrahydrofuran (500 ml)
under ice cooling. After stirring for additional 1 hour
under ice cooling, water (9 ml), a 35% aqueous solution (9
ml) of sodium hydroxide and water (27 ml) were
successively added, and the mixture was stirred at room

10 temperature for 1 hour. After anhydrous magnesium sulfate
was added to the reaction mixture, and the resultant
mixture was stirred, insoluble matter was removed by
filtration with Celite, and the filtrate was concentrated.
The residue was purified by column chromatography on

15 silica gel (methanol:methylene chloride = 7:93) to obtain
the title compound (8.64 g).
'H-NMR (CDCls) &: 3.01(2H,t,J=5.5Hz), 3.30(1H,br.s),
3.57(1H,br.s), 3.90(2H,br.s), 4.75(2H,br.s), 8.66(1H,s).
MS (ESI) m/z: 160 (M+H)".

20 [Referential Example 37]
2—(5-{[(Methylsulfonyl)oxy]methyl}thiazol—4—yl)ethyl

methanesulfonate:
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1 10% & ()-!! 10%00% (). 10% & ()- 10t 10t 10t, >10% & ()-!f-"10%& ()-" gh;
i1i]j<kkz[9~\=0!1S "10%& ()-M "10% & ()-:!x,"10% /& ()-:!,"10%
& ()-:,"10% = & (P- methydege( phlk?hixk| kplukibhmb¥: Akthanesul fonyl

() - "()- 10t 10t . .
iggqg%ggié?ﬁﬁ-%gﬁd%%%&ﬁgﬁ-WﬂéSWﬁﬁoaﬁdéﬁ-NEWWWdeSomepb[Qbﬂu@ﬁbﬁ$oE1Q%%t& ()-
glyS$ ! 109 ()-g, g#10% & ()-!, g#10% ()- !k, gH10% t& ()-, 10% & ()->pp
qmq{q|q}q~qa%§g%pggg1§%p§-@y_o beipgd in Referential Example 36 and

5 triethylamine (45.4 ml) dissolved in methylene chloride

eel ffzX6~\:0!f-"109%& ()-"!S$"10%t& () - z!

(500 ml) over 20 minutes at -78°C. After stirring the
reaction mixture for 15 minutes at -78°C and 1 hour at 0°C,
water was added to separate an organic layer. The organic
layer was dried over anhydrous sodium sulfate. The solvent
10  was distilled off under reduced pressure to obtain the
title compound (13.4 g).
"H-NMR (CDCls) &: 2.93(3H,s), 3.03(3H,s),
3.28(2H,t,J=6.3Hz), 4.61(2H,t,J=6.3Hz), 5.44(2H,s),
8.84(1H, s).
15 [Referential Example 38]
5—(1—Methylcyclopropyl)—4,5,6,7—tetrahydrothiazolo—
[5,4-c]lpyridine:

1-Methylcyclopropylamine hydrochloride (J. Org.
20 Chem., 1989, Vol. 54, p. 1815) (1.89 g) was added to

methylene chloride (20 ml) containing the compound
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% & ()- 10%&' | @ @109%& ()-:, g#10% & ()- CdBg\ 0IIII 10%@{()
-1Pt Sl\;E(l)Oo/egi ((&) (témng%’g)re. 18metl)y1<3ycnmb@1ﬁw& KYydAREA TN £Q4 ! V1 @O () -
109& ()- 109 ()- ! " 109&KX& ()- "10% & ()-)! ~10%0& ()-1$naBg\=0!!!5

109%& () - 3109& FFS1P4s@iopallg. 200 asd0we( pa@ahéégegs%m@@w Fy$10%& (
)- flo%&¥§) 10h%8r%0§%192%m(%eggégéfhgé gZéoé&hgﬁrs under refluxing.

Methylene chloride and water were added to the reaction
mixture to separate an organic layer. The organic layer
was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue was

10 purified by column chromatography on silica gel
(methanol:methylene chloride = 1:49) to obtain the title
compound (944 mg). ’
'H-NMR (CDCl;) §: 0.40-0.50(2H,m), 0.68-0.73(2H,m),
1.16(3H,s), 2.88-2.94(2H,m), 3.03(2H,t,J=5.7Hz),

15 3.89(2H,br.s), 8.60(1H,s).
MS (ESI) m/z: 195 (M+H)".
[Referential Example 39]
Lithium 5—(1—methylcyclopropyl)—4,5,6,7—tetrahydro—

thiazolo[S,4-c]pyridine—2—carboxylate:

S

COoOoLi
<o
%N \

The title compound was obtained from the compound

20
obtained in Referential Example 38 in a similar manner to

Referential Example 5.

'H-NMR (DMSO-d¢) &: 0.39(2H,br.s), 0.56(2H,br.s),
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[Referential Example 40]
2—[6,7—Dihydrothiazolo[5,4—c]pyridin—5(4H)—yl]—2—methyl—1—

propanol:

S
)
O

The title compound was obtained from the compound
obtained in Referential Example 37 and Z2-amino-2-methyl-1-
propanol in a similar manner to Referential Example 38.
'H-NMR (CDC1;) §&: 1.15(6H,s), 2.91(4H,s), 3.45(2H,s),
3.87(2H,s), 8.63(1H,s).

[Referential Example 41]
5—(2—{[tert—Butyl(diphenyl)silyl]oxy}—l,1—dimethylethyl)—

4,5,6,7-tetrahydrothiazolo[5, 4~clpyridine:

S

Y
bats
TBDPSO

tert-Butylchlorodiphenylsilane (1.93 g) and
imidazole (994 mg) were added to a solution of the
compound obtained in Referential Example 40(1.24 g) in
N,N-dimethylformamide (5 ml) at room temperature, and the
mixture was stirred overnight. Water and diethyl ether
were added to the reaction mixture to separate an organic

layer. The organic layer was dried over anhydrous
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éPE;?}Of/‘lgtyé) ()OV$G 10%\ & ()-y! ~y$G 10% 8_Zf ! %oz/c; <« ( %igiam\( ' 10 (
S 10 109% ()-Y "10%& ()-,Y y10% | .
)Flovoog&(g) ‘9;F10%&'(%)-0| 109%s& ()-m ., 10993& () - mLO%& () - 10%& () -
?yaBnhV"/ 1@@@@??19@®5u1@@&5() -ThyeQso 90t was distilled

- * S1004g! 0% () -1 Sl 10% () -{\ =1 YSGIO% & () - 10% ¥ f()un%r O

& Q) Saﬁ; %&ﬁéé@pfyssqrqoqgn@_tye teé?@&e'wé@9@§$ifie&(é Y& %ﬁ@z@

180S>12£()(12 0088 (). y! 1094 & (). YSGLO% G& ()- KAE[\=I" (410% & () -

0@ﬁ£f() $10%E%PT§ q@ @y(§n 51llca gel (hexane:ethyl acetate = 1:2)
to obtain the title compound (2.46 g).

5 H-NMR (CDC1l3) §: 1.07(9H, s), 1.15(6H, s), 2.83-2.90(2H,m),
2.93-3.00(2H, m), 3.63(2H, s), 3.97(2H, s), 7.35-7.48(6H,m),
7.63-7.70(4H,m), 8.58(1H, s).

MS (ESI) m/z: 451 (M+H)*.
[Referential Example 42]

10 Lithium 5—(2—{[tert—butyl(diphenyl)silyl]oxy}—l,l—
dimethylethyl)-4,5,6,7—tetrahydrothiazolo[5,4—c]pyridine—

. 2-carboxylate:

sYcoou
/
S )
TBDPSO

The title compound was obtained from the compound
15 obtained in Referential Example 41 in a similar manner to
Referential Example 5,
'H-NMR (DMSO-dg) §: 1.01(9H,s), 1.11(6H,s),
2.55-2.65(2H,m), 2.80-2.90(2H,m), 3.57(2H,s),
3.80(2H,br.s), 7.40-7.52 (6H,m), 7.60-7.65(4H,m) .
20 [Referential Example 43]
4,7,8,10—Tetrahydro—6H—pyrazolo[1,2—a]thiazolo[4,5—d]—

pyridazine:
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1) 4,5-Dimethylthiazole (5.00 g), N-bromo-
succinimide (15.7 g) and a,a’—azobisisobutyronitrile (362
mg) were dissolved in ethylene dichloride (500 ml) at room
temperature, and the solution was heated under reflux for
1 hour. The solvent was distilled off, and the residue was
purified by column chromatography on silica gel
(hexane:diethyl ether = 1:4) to obtain 4,5-bis-
(bromomethyl)thiazole (5.24 g).

'H-NMR (CDCl3) 8: 4.64(2H,s), 4.74(2H,s), 8.75(1H,s).

2) 4,5-Bis (bromomethyl)thiazole (1.37 g) and 1,2-
trimethylenehydrazine hydrochloride (WO9532965) (732 mg)
were suspended in ethanol (15 ml) under ice cooling, and
triethylamine (2.82 ml) was added dropwise over 5 minutes.
After stirring the mixture at room temperature for 2 hours,
the solvent was distilled off, and methylene chloride (50
ml) and a saturated aqueous solution of sodium
hydrogencarbonate were added to the residue to separate an
organic layer. The organic layer was dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel (methanol:methylene chloride
= 3:47) to obtain the title compound (358 mg) .

'H-NMR (CDC1ls3) 8&: 2.10-2.25(2H,m), 3.01(4H,br.s),
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[Referential Example 44]

Lithium 4,7,8,10—tetrahydro—6H—pyrazolo[1,2—a]thiazolo—

5 [4,5—d]pyridazine—Z—carboxylate :

Cx:j[}—coou

The title compound was obtained from the compound

obtained in Referential Example 43 in a similar manner to

Referential Example 5.

10 'H-NMR (DMSO-ds) §: 1.90—2.10(2H,m), 2.60-3.10(4H,br.s),
3.65-4.00(4H,m) .

[Referential Example 45]

4,6,7,8,9,ll—Hexahydropyridazino[1,2—a]thiazolo[4,5—d]—

pyridazine:

L

The title compound was obtained from 4,5-bis-

15

(bromomethyl)thiazole (2.20 g) obtained in 1) of
Referential Example 43 and 1,2—tetramethylenehydrazine

hydrochloride (US 9,726,126) in a similar manner to

20 Referential Example 43,

'H-NMR (CDCls) §: 1.77(4H,br.s), 2.20-3.50 (4H,br),
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The title compound was obtained from the compound
obtained in Referential Example 45 in a similar manner to
Referehtial Example 5,

10 [Referential Example 47]
tert-Butyl 2—(methylsulfanyl)—5,7—dihydro—6H—pyrrolo—

[3,4-d]pyrimidine—6—carboxylate:

N SMe
~N
/N

1—tert—Butoxycarbonyl—3—pyrrolidone (4.57 g) was

15 added to N,N-dimethylformamide dimethyl acetal (30 ml) at
room temperature, and the mixture was heated for 1 hour at
140°C. After allowing the reaction mixture to cool to room
temperature, it was concentrated under reduced pressure.
Hexane was added to the residue, and yellow powder

20 deposited was collected by filtration. This powder was
dissolved in ethanol (100 ml), and methylisothiourea

sulfatev(9.24 g) and sodium ethoxide (4.52 g) were added
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g%?%??gé%;i&é%g%%ﬂ%éﬁiﬁﬁﬂﬂmyQ§-%@@i%@l@@@b(idéﬁ&ﬁ&:@iethyl ether were
added to the reaction mixture to separate an organic layer.
5 The organic layer was dried over anhydrous sodium sulfate
and concentrated under reduced pressure, and the residue
was purified by column chromatography on silica gel
(methanol: methylene chloride = 1:99) to obtain the title
compound (1.10 g).
10  ‘H-NMR (CDC1l3) &: 1.51(9H,s), 2.57(3H,m), 4.15-4.45(4H,m),
8.39(1/2H,s), 8.43(1/2H,s).
MS (FAB) m/z: 268 (M+H)*.
[Referential Example 48]
tert-Butyl 2—(methylsulfonyl)—5,7—dihydro—6H—pyrrolo—

15 [3,4—d]pyrimidine—6—carboxylate:

AN

0. .0
N S\
Boc—NOlj/
N

m-Chloroperbenzoic acid (1.99 g) was added to a
methylene chloride solution (20 ml) of the compound (1.08
g) obtained in Referential Example 47 under ice cooling,
20  and the mixture was stirred for 5 hours. A saturated
aqueous solution of sodium sulfite, a saturated agueous
solution of sodium hydrogen carbonate and methylene
chloride were added to separate an organic layer. The

organic layer was then dried over anhydrous sodium sulfate.
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& ()-,"109%& cgcglléctlgc{ggyl J‘Qltra_gj(_jc?r]; Zi!c?Eokg@:lln 11?h<g-0t1tle compound
(1.09 q).
5 'H-NMR (CDCls) &: 1.53(9H,s), 3.36(3H,m), 4.77-4.90(4H,m),
8.77(1/2H,s), 8.81(1/2H,s).
MS (FAB) m/z: 300 (M+H)".
[Referential Example 49]
tert-Butyl 2—cyano—5,7—dihydro—6H—pyrrolo[3,4—d]—

10 pyrimidine—6—carboxylate:

N CN
N
Boc—N || Y

A

Tetrabutylammonium cyanide (1.04 g) was added to a
solution of the compound (1.05 g) obtained in Referential
Example 48 in methylene chloride (30 ml) at room

15 temperature, and the mixture was stirred at room
temperature for 1 hour. 1N sodium hydroxide was added to
the reaction mixture to separate an organic layer, and the
organic layer was dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the

20 residue was purified by column chromatography on silica
gel (methylene chloride:acetone = 20:1) to obtain the
title compound (776 mg) .

'H-NMR (CDC13) 8: 1.52(9H,s), 4.70-4.85(4H,n),
8.68-8.77(1H,m) .

25 MS (FAB) m/z: 247 (M+H) *
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& 10% &I(); L\ ﬁ&ﬁlog/glé ‘a aV% 10t 10: o
fo%_li)g/gé%-{»m%% & ) 0% ()-w !"@, #10% & ()-w IF.

5 Concentrated hydrochloric acid (5 ml) was added to a
solution of the compound (776 mg) obtained in Referential
Example 49 in methanol (10 ml) at room temperature, and
the mixture was stirred at 100°C for 1 hour. After
allowing to cool, the reaction mixture was concentrated

10 under reduced pressure, and the residue was dissolve in
methanol (10 ml). Triethylamine (2.20 ml) and di-tert-
butyl dicarbonate (1.37 g) were added to the solution at
room temperature and stirred for 1] hour. The reaction
mixture was concentrated under reduced pressure, and

15 methylene chloride and saturated aqueous solution of
sodium chloride were added to the residue to separate an
organic layer, and the organic layer was dried over
anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure, and the residue was purified by

20  column chromatography on silica gel (methanol:methylene
chloride = 3:97) to obtain the title compound (317 mg) .
'H-NMR (CDCl13) &: 1.53(9H,s), 4.09(3H,s), 4.75-4.85(4H,m),
8.81(1/2H,s), 8.85(1/2H,s).

MS (FAB) m/z: 280 (M+H)"*

25 [Referential Example 51]
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1l) After 4,5~bis(bromomethyl)thiazole (600 mg)

N

5 obtained in 1) of Referential Example 43 was dissolved in

ethanol (20 ml), and 1,2-dimethylhydrazine hydrochloride
(294 mg) was added under ice cooling, triethylamine (1.23
ml) was added at a time, and the mixture was stirred for
30 minutes at room temperature and 30 minutes at 50°C. The

10 solvent was distilled off, and the residue was purified by
column‘chromatography on silica gel (methanol:methylene
chloride = 1:19) to obtain 5, 6~dimethyl-4,5,6, 7~
tetrahydrothiazolo[4,5—d]pyridazine (90 mg) .
"H-NMR (CDC1;) §: 2.43(3H,s), 2.56(3H,s), 3.92(2H,s),

15  4.06(2H,br.s), 8.68(1H,s).
MS (FAB) m/z: 170 (M+H)*

2) The title compound was obtained from 5, 6-
dimethyl—4,5,6,7—tetrahydrothiazolo[4,5—d]pyridazine in a
similar manner to Referential Example 5.

20 'H-NMR (DMSO-dg) &: 2.28(3H,s), 2.39(3H,s), 3.66(2H,br.s),
3.88(2H,br.s). |
[Referential Example 52]

4-Nitrophenyl 5-chloroindole-2-carboxylate:
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After 5—chloroindole—2—carboxylic acid (20 g) was

suspended in methylene chloride (1500 ml), and N,N-
dimethylformamide (2 ml) was added, thionyl chloride (11
5 ml) was added dropwise at room temperature. The reaction

mixture was heated overnight under reflux and then
concentrated under reduced pressure. The residue was
dissolved in methylene chloride (1000 ml), and
triethylamine (84.7 ml) and p-nitrophenol (14.2 g) were

10  added to the'mixture under ice cooling. After stirring for
1 hour at room temperature, the reaction mixture was
concentrated under reduced pressure, and ethyl acetate and
0.2N hydrochloric acid were added to the residue to
Separate an organic layer. The organic layer was

15 successively washed with a saturated aqueous solution of
sodium hydrogencarbonate and saturated aqueous solution of
sodium chloride and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (29.9 q).

20 'H-NMR (CDCls) &: 7.35(1H,dd,J=9.0,1.7Hz),
7.39-7.42(2H,m), 7.45(2H,dd,J=7.3,1.7Hz),
7.73(1H,d, J=1.0Hz), 8.35(2H;dd,J=7.3,1.7Hz), 9.09(1H,br.s).
MS (FD) m/z: 316(M%).

[Referential Example 53] 6—Chloro—2—quinolinecarbonitrile:
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,-10% & ()-)( 10% & () - B3C3D3x33333uSl/ ! S10%ué& ()-!3S10%

& ()-S10% & ()-S10% *& ()-!8" SL0%& ()-410% & ()- 10t 3344444 [ 91/

6-Chloroquinoline (2.50 g) was dissolved in

methylene chloride (25 ml), and m-chloroperbenzoic acid
(3.71 g) was added under ice cooling to stir the mixture

S5 at room temperature for 1 hour. After the reaction mixture
was diluted with methylene chloride, the diluted mixture
was washed with an aqueous solution of sodium thiosulfate
and an aqueous solution of sodium hydroxide and dried over
anhydrous sodium sulfate. The solvent was distilled off

10 under reduced pressure, and the residue was dissolved in
methylene chloride (40 ml), and trimethylsilyl cyanide
(2.0 ml) and N,N~dimethylcarbamoyl chloride (1.50 ml) were
added to heat the resultant mixture for 9 hours under
reflux. After trimethylsilyl cyanide (1.0 ml) and N,N—

15 dimethylcarbamoyl chloride (0.80 ml) were additionally
added, and the mixture was heated for 16 hours under
reflux, the reaction mixture was diluted with methylene
chloride, and a 10% aqueous solution (40 ml) of potassium
carbonate was added to stir the mixture for 30 minutes.

20 After an organic layer was separated and dried over
anhydrous sodium sulfate, the solvent was distilled off
under reduced pressure. Methylene chloride was added to
the residue, and crystals deposited were collected by

filtration to obtain the title compound (1.77 g). Further,
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4(1H,dd, J=9.0,2.2Hz),

5 8.09(1lH,d,J=8.5Hz), 8.15(1H,d,J=9.0Hz), 8.29(1H,d, J=2.2Hz),
8.63(1H,d,J=8.5Hz).
MS (FAB) m/z: 189 (M+H)".
[Referential Example 54]

6-Chloro-2-quinolinecarboxylic acid:

joss
X
C N

The compound (1.73 g) obtained in Referential

Ho,

10

Example 53 was dissolved in concentrated hydrochloric acid
(40 ml), and the solution was heated for 19 hours under
reflux. The reaction mixture was cooled to room
15 temperature, and deposits were collected by filtration and
then washed with water to obtain the title compound
(1.81 q).
"H-NMR (DMSO-dg) &: 7.87(1H,dd,J=9.0,2.4Hz),
8.10-8.20(2H,m), 8.24(1H,d,J=2.2Hz), 8.52(1H,d, J=8.5Hz) .
20 MS(FAB)m/z:208 (M + H)'.
[Referential Example 55]

Methyl 3—(4—chlorophenyl)-2-(formylamino)propionate:
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(i)—(4—Chlorophenyl)alanine methyl ester
hydrochloride (2.00 g) was suspended in methylene chloride
(20 ml), and 1—(3—dimethylaminopropyl)~3—ethyl—
5 carbodiimide hydrochloride (1.60 g), l-hydroxybenzo-
triazole monohydrate (1.23 g), N-methylmorpholine (1.90
ml) and formic acid (0.30 ml) were added to stir the
mixture for 15 minutes. After a process in which formic
acid (0.30 ml) was additionally added to stir the mixture
10 for 15 minutes was repeated 3 times, the reaction mixture
was diluted with methylene chloride. After an ogranic
layer was washed with water and then dried over anhydrous
sodium sulfate, the solvent was distilled off under
reduced pressure. The residue was purified by column
15 chromatography on silica gel (methylene chloride:methanol
= 40:1) to obtain the title compound (1.21 g).
'H-NMR (CDCl3) &: 3.10(1H,dd,J=13.9,5.6Hz),
3.18(1H,dd,J=l3.9,5.9Hz), 3.75(3H,s), 4.95(1H,m),
6.07(1H,br), 7.05(2H,d,J=8.3Hz), 7.27(2H,d, J=8.3Hz),
20 8.18(1H,s).
MS (FAB) m/z: 242 (M+H)*.
[Referential Example 56]

Methyl 7—chloro¥3—isoquinolinecarboxylate:
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Me0,C
The compound (1.45 g) obtained in Referential Example
55 was dissolved in methylene chloride (40 ml), and oxalyl
chloride (0.57 ml) was added dropwise. After the mixture
5 was stirred at room temperature for 30 minutes, ferric
chloride (1.17 g) was added at an ambient temperature of
about -10°C to stir the mixture at room temperature for 4
days. 1N Hydrochloric acid was added, and the resultant
mixture was diluted with methylene chloride to separate an
10 organic layer. The organic layer was dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was dissolved in
methanol (38 ml), and concentrated sulfuric acid (2 ml)
was added to heat the mixture for 20 hours under reflux.
15 An aqueous solution of sodium hydrogencarbonate was added
to the reaction mixture, the resultant mixture was
extracted with methylene chloride, and the extract was
dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
20 purified by column chromatography on silica gel
(hexane:ethyl acetate = 2:1 — ethyl acetate) to obtain the
title compound (0.25 g).
'H-NMR (CDC1l3) &: 4.07(3H,s), 7.74(1H,dd, J=8.8,2.0Hz),

7.94(1H,d,J=8.8Hz), 8.06(1H,d,J=2.0Hz), 8.59(1H, s),
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5 The compound (0.23 g) obtained in Referential Example

56 was dissolved in concentrated hydrochloric acid (10 ml)
to heat the mixture for 18 hours under reflux. The
temperature of the reaction mixture was dropped to room
temperature, and deposits were collected by filtration and
10 then washed with water to obtain the title compound
(0.21 qg).
'H-NMR (DMSO-dg) 5: 7.96(1H,m), 8.29(1H,d, J=8.5Hz),
8.44 (1H,s), 8.72(1H,s), 9.45(1H,d, J=6.6Hz) .
MS (FAB) m/z: 208 (M+H)".
15 [Referential Example 58]

(3R)—1—Benzyl—3—(tert—butyldiphenylsilyloxy)pyrrolidine:

N .

Ph—/

(3R)—1—Benzyl—3—hydrdxypyrrolidine (500 pl) and
imidazole (466 mg) were dissolved in N,N-dimethyl-
20 formamide (15 ml), tert-butyldiphenylsilyl chloride (1.57

ml) was added under ice cooling, and the mixture was
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5 over anhydrous sodium sulfate, and the solvent was
distilled off under reduced pressure. The residue was
subjected to flash column chromatography on silica gel
(hexane:ethyl acetate = 3:1) to obtain the title compound
(1.27>g).

10 'H-NMR (CDCl3) &: 1.05(9H,s), 1.70-1.85(1H,m),
1.90-2.00(1H,m), 2.45-2.65(3H,m), 2.70-2.80(1H,m),
3.50-3.70(2H,m), 4.35-4.45(1H,m), 7.20-7.45(11H,m), 7.60~
7.70(4H,m) .

MS (ESI) m/z: 416 (M+H)*.

15 [Referential Example 59]

- [ (1R*,25*) -2~Aminocyclopropyl]-5-chloroindole-2-

carboxamide:

o
HN

0

Cl

l1-Hydroxybenzotriazole monohydrate (377 mg), 1-(3~
20 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(642 mg) and diisopropylethylamine (1.95 ml) were added to
solution of cis-1,2-cyclopropanediamine hydrochloride (J.

Med. Chem., 1998, Vol. 41, pp. 4723-4732) (405 mg) and a
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mixture was stirred for 50 hours. After the reaction
mixture was concentrated under reduced pressure, methylene
5 chloride (50 ml) and a saturated solution (200 ml) of
sodium hydrogencarbonate were added to separate colorless
solid deposited by filtration. The filtrate was extracted
with methylene chloride. After the resultant organic
layers were combined and dried over anhydrous sodium

10 sulfate, the solvent was distilled off under reduced
pressure'to obtain residue. The residue was purified by
flash column chromatography on silica gel (methylene
chloride:methanol = 100:7 — 10:1) to obtain the title
compound (110 mg).

15 'H-NMR (DMSO-dg) &: 0.44(1H,dd, J=10.7,4.4Hz),
1.11(1H,dd,J=14.0,7.4Hz), 2.63-2.70(1H,m),
3.07-3.16(1H,m), 6.77(1H,s), 6.97(1H,br.s),
7.23(1H,dd,J=8.9,1.8Hz), 7.36(1H,d,J=8.9Hz), 7.60(1H, s),
9.32(1H, s).

20 MS (FAB) m/z: 250 (M+H)",

[Referential Example 60]
N—[(lR*,ZS*)—2—Aminocyclobutyl]—5-chloroindole—2—

carboxamide:
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The title compound was obtained from cis-1,2-
cyclobutanediamine hydrochloride (J. Am. Chem. Soc., 1942,

Vol. 64, pp. 2696-2700) in a similar manner to Referential
5 Example 59.

'H-NMR (DMSO-dg) §: 1.55-2.20(4H,m), 3.52-3.62(1H,m), 4.35-
4.50(1H,m), 7.16(1H,dd,J=8.7,2.1Hz), 7.19(1H, s),

7.42(1H,d,J=8.7H2), 7.70(1H,d, J=2.1Hz), 8.36(1H,d, J=7.8Hz),
11.77(1H,br.s).

10 MS (ESI) m/z: 264 (M+H)*.
[Referential Example 61]

tert-Butyl (1R*,2R*)—2—aminocyclopentylcarbamate:

% 0
H,N I,-“I_B(

(i)—trans—l,2—Cyclopentanediamine (WO98/30574) (692

15 mg) was dissolved in methylene chloride (10 ml), to which
triethylamine (1.1 ml) and 2—(tert—butoxycarbonyloxy—
imino)-2—phenylacetonitrile (493 mg) were added, and the

mixture was stirred at 0°C for 1 hour. Thereafter, 2-
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reaction mixture to separate an organic layer. The organic

5 layer was washed with saturated aqueous solution of sodium
chloride and dried over anhydrous sodium sulfate. The
residue was purified by flash column chromatography on
silica gel (methylene chloride:methanol = 9:1) to obtain
the title compound (395 mg).

10 'H-NMR (CDCl3) &: 1.25-1.40(2H,m), 1.49(%9H,s), 1.59-
1.77(2H,m), 1.92-2.08(1H,m), 2.10-2.17 (1H,m),
2.98(1H,q,J=7.2Hz), 3.48-3.53(1H,m), 4.49(1H,br.s).

MS (ESI) m/z: 201 (M+H)".
[Referential Example 62]
15 N—[(1R*,2R*)—2—Aminocyclopentyl]—5—methyl—4,5,6,7—

tetrahydrothiazolo[S,4—c]pyridine—2—carboxamide
hydrochloride:

_3%’@

The compound (175 mg) obtained in Referential
20 Examplev61 was dissolved in N, N-dimethylformamide (3 ml),
and to the solution lithium S5-methyl-4,5,6,7-
tetrahydrothiazolo[S,4—c]pyridine—Z—carboxylate (purity:

90%, 258 mq), 1—(3—dimethylaminopropyl)—3—ethyl—
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10t =10% & () -! 9SS5! 109%9?&’ () - wKP>pzX9~ > . Y-
101 @s! 10(%:&1@;0@E@Qh@ﬁ?&réﬁeg@#lﬂ% h&efh- b@ER0%8KQ - QA #10%, §) - ! @ #1
0%&'.()-pCJGiI-IIJKV~ 10:! L109%&' ()-yl09%&' ()- 10t 10t 10ty,>10% & ()-, -
"10% & () - zPtirre %ﬁt(yo@mzwgmxefgﬁmié:Eo#lg%&éyb:!the solvent_was
#10%: ()-! ~y@ 109 () - 1py@ 10% ()-"10%& ()-!"10%u& () -, =uj_@
1stilled off  under reduced pressure using a pump, and
5 methylene chloride and a saturated solution of sodium
hydrogencarbonate were added to the residue to separate an
organic layer. The resultant organic layer was washed with
saturated aqueous solution of sodium chloride and dried
over anhydrous sodium sulfate, and the solvent was
10 distilled off under reduced pressure. The residue was
purified by flash column chromatography on silica gel
(methylene chloride:methanol = 47:3). The resultant pale
vellow o0il was dissolved in a ethanol solution (5 ml) of
hydrochloric acid, and the solution was stirred at room
15 temperature for 1 hour. Ethyl acetate was then added, and
the solvent was distilled off under reduced pressure.
Ethyl acetate was added to the residue to collect
precipitate formed by filtration, thereby obtaining the
title compound (120 mg) .
20 'H-NMR (DMSO-dg) &: 1.63-1.73(4H,m), 1.99-2.06(2H,m),
2.91(3H, s), 3.09-3.14(1H,m), 3.25-3.70(4H,m), .
4.27-4.32(1H,m), 4.42-4.46(1H,m), 4.68-4.71(1H,m),
8.20-8.23(3H,m), 9.09(1H,d, J=8.3Hz), 11.82-12.01(1H,m).
MS (ESI) m/z: 281 (M+H)*.
25 [Referential Example 63]
N—[(1R*,2R*)—Z—Aminocyclopentyl]—5—chloro—1H—indol—2—

carboxamide hydrochloride:
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The compound (1.40 g) obtained in Referential
Example 61 was dissolved in N,N—dimethylformamidev(15 ml),
and to the solution 5—chloroindole—2—carboxylic acid (1.64
5 g, 1—(3—dimethylaminopropyl)—3-ethylcarbodiimide
hydrochloride (2.68 g) and 1—hydroxybenzotriazole
monohydrate (473 mg) were added. The mixture was stirred
at room temperature for 23 hours. The solvent was
distilled off under reduced pressure, and methylene
10 chloride and a saturated solution of sodium
hydrogencarbonate were added to the residue to collect
pPrecipitates by filtration. The precipitates were washed
with ethyl acetate, methylene chloride and methanol. On
the other hand, the filtrate was separated to give an
15  organic layer, which was taken out and dried over
anhydrous sodium sulfate, and the solvent was then
distilled off under reduced pressure. The residue was
purified by flash column chromatography on silica gel
(methylene chloride:methanol = 19:1) to obtain a pale
20 yellow solid. This pale yellow solid was combined with the

precipitates obtained by the filtration and dissolved in
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|910@6]&]()31@qp&6() The solvent was distilled off under reduced
pressure, and methylen chloride and 1IN aqueous solution of
5 sodium hydroxide were added to the residue to collect
precipitate by filtration. The organic layer of the
filtrate was separated and dried over anhydrous sodium
sulfate. The precipitates collected by the filtration were
added to this solution, and a 4N dioxane solution (20 ml)

10 of hydrochloric acid was further added. The solvent was
distilled off under reduced pressure, and methylene
chloride (10 ml) and a 4N dioxane solution (10 ml) of
hydrochloric acid were added to the residue. The solvent
was distilled off again under reduced pressure. Ethyl

15 acetate was added to the residue to collect precipitates
formed by filtration, thereby obtaining the title compound
(1.83 q).

"HNMR (DMSO-dg) &: 1.60-1.75(4H,m), 2.05-2.10 (2H,m),
3.49(1H,q,Jd=7.6Hz), 4.27 (4H, quintet, J=7.6Hz),

20 7.17(1H,d,J=8.6Hz), 7.19(1H,s), 7.42(1H,d, J=8.6Hz),
7.70(1H,s), 8.24(3H,br.s), 8.85(1H,d,J=7.3Hz), 11.91(1lH,s).
MS (ESI) m/z: 278 (M+H)*.

[Referential Example 64]

tert-Butyl (1R*, 2R*) -2-aminocyclohexylcarbamate:
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The title compound was obtained from (x)-trans-1,2-
cyclohexanediamine in a similar manner to Referential
Example 61.

5 m.p.79-81.

'H-NMR (CDCl;) &: 1.05-1.34(4H,m), 1.45(9H,s), 1.68-
1.75(2H,m), 1.92-2.02(2H,m), 2.32(1H,dt,J=10.3,3.9Hz),
3.08-3.20(1H,m), 4.50(1H,br.s).
MS (FAB) m/z: 215 (M+H)"*.

10 [Referential Example 65]
N—[(lR*,ZR*)—2—Aminocyclohexyl}—5—methyl—4,5,6,7—
tetrahydrothiazolo[5,4~c]pyridine-2—carboxamide

trifluorocacetate (hydrochloride):

15 The title compound was obtained from the compound

NH

obtained in Referential Example 64 in a similar manner to
Referential Example 62.

'"H-NMR (DMSO-dg) &: 1.10-1.80(7H,m), 1.95-2.05(1H,m),
2.97(3H,s), 3.00-3.20(3H,m), 3.63(2H,br.s), 3.72-

20 3.88(1H,m), 4.61(2H,br.s), 7.98(3H,s), 8.89(1H,d,J=9.2Hz).
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tert-Butyl (lR*,ZS*)—2—aminocyclohexylcarbamate:

0

S 2
S “
< -

HN N
H o—<—

The title compound was obtained from cis-1,2-
cyclohexanediamine in a similar manner to Referential
Example 61.

"H-NMR (CDC13) 6: 1.30—1.70(17ﬁ,m), 2.98-3.05(1H,m),
10 3.60(lH,br.s), 4.98(1H,br.s).

MS (FAB) m/z: 215 (M+H)".

[Referential Example 67]

N—[(1R*,ZS*)—2—Aminocyclohexyl]—5—methyl-4,5,6,7—

tetrahydrothiazolo[S,4—c]pyridine-2—carboxamide

15 hydrochloride (trifluoroacetate):

The title compound was obtained from the compound
obtained in'Referential Example 66 in a similar manner to

Referential Example 62.
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3.79(5H,m), 4.23(1H,br.s), 4.34-4.79(2H,m), 8.01-
8.34(3H,m), 8.30-8.49(1H,m), 11.90-12.30(1H,m).
MS (FAB) m/z: 295 (M+H)"*.

5 The trifluorocacetate was obtained in a similar manner.
[Referential Example 68]
tert-Buthyl (1R*,2R*)—2-{[(5—chloroindol—2—yl)carbonyl]—

amino}cyclohexylcarbamate:

Cl
g
t;><:0 N H I
o N
H
0
10 5—Chloroindole—Z—carboxylic acid (2.88 g), 1-

hydroxybenzotriazole monohydrate (2.08 g) and 1-(3-
dimethylaminopropyl)—3—ethylcarbodiimide hydrochloride
(2.95 g) were added to a soluticon of the compound (3.00 g)
obtained in Referential Example 64 in N,N-

15 dimethylformamide (10 ml) at room temperature. After
stirring for 3 days, the reaction mixture was concentrated
under reduced pressure, and methylene chloride (30 ml), a
saturated aqueous solution of sodium hydrogencarbonate
(150 ml) and water (150 ml) were added to the residue.

20 After collecting colorless precipitate formed by
filtration and the precipitate was dried to obtain the

title compound (5.21 g) .
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1001t " 109 () - y@th%&'()-ly@tlo% |
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1.68(2H,d,J=8.1Hz), 1.86(2H, t J=16.2Hz), 3.22-3.42(1H,m),
3.69(1H,br.s), 6.66(1H,d,J=8.5Hz), 7.02(1H,s),
7.15(1H,dd, J=8.5,2.0Hz), 7.41(1H,d,J=8.5Hz),
5 7.67(1H,d,J=2.0Hz), 8.15(1H,d,J=8.1Hz), 11.73(1H,br.s).
MS (ESI) m/z: 392 (M+H)".
[Referential Example 69]
N—[(lR*,ZR*)—2—Aminocyclohexyl]—5—chloroindole—2—

carboxamide hydrochloride:

Cl

H,N

L
= ln

10 0

An ethanol solution (100 ml) of hydrochloric acid

was added to a solution of the compound (5.18 g) obtained
in Referential Example 68 in methylene chloride (100 ml)
at room temperature. After stirring for 2 days, the

15 reaction mixture was concentrated under reduced pressure,
diethyl ether (300 ml) was added to the resultant residue,
and colorless precipitate formed was collected by
filtration and dried to obtain the title compound (4.30 g).
'H-NMR (DMSO-dg) 8: 1.20-1.36(2H,m), 1.36-1.50(2H,m),

20 1.60(2H,br.s), 1.90(1H,d,J=13.0Hz), 2.07(1H,d, J=13.7Hz),
3.06(1H,br.s), 3.83-3.96(1H,m), 7.15-7.24 (2H,m),

7.45(1H,d,J=8.6Hz), 7.73(1lH,s), 8.00(3H,br.s),
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tert-Buthyl (1R*,2S*)-2—{[(5—chloroindol—2—yl)carbonyl]—

5 amino}cyclohexylcarbamate:

Cl

The title compound was obtained from the compound
obtained in Referential Example 66 in a similar manner to
Referential Example 68.

10 H-NMR (DMSO-de) &: 1.20-1.45(11H,m), 1.45-1.70(4H,m),
1.70-1.85(2H,m), 3.76(1H,br.s), 4.08(1H,br.s),
6.64(1H,d,J=7.6Hz), 7.12(1H,s), 7.16(1H,dd,J=8.8,2.0Hz),
7.43(1H,d, J=8.8Hz), 7.69(1H,d, J=2.0Hz), 7.85(1H,d, J=6.9Hz),
11.80(1H,br.s).

15 MS (ESI) m/z: 392 (M+H)".

[(Referential Example 71]
N—[(1R*,2S*)—2—Aminocyclohexyl]—5—chloroindole—2—

carboxamide hydrochloride:
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The title compound was obtained from the compound
obtained in Referential Example 70 in a similar manner to
Referential Example 69.

5 'H-NMR (DMSO-dg) &: 1.30-1.50(2H,m), 1.55-1.95(6H,m),
3.41(1H,br.s), 4.32(1H,br.s), 7.19(1H,dd, J=8.7,2.0Hz),
7.33(1H, s), 7.45(1H,d, J=8.7Hz), 7.60~7.90(4H,m),
8.17(1H,d,J=7.1Hz), 11.91(1H, s).

MS (FAB) m/z: 292 (M+H)*.

10 [Referential Example 72] (1R*,2R*)—1,2—Cycloheptanediol:

%,
°

HO OH

Cycloheptene (3.85 g) was added portionwise to 30%
aqueous hydrogen peroxide (45 ml) and 88% formic acid (180
ml), and the mixture was stirred at 40 to 50°C for 1 hour
15 and then at room temperature for a night. The solvent was
distilled off under reduced pressure, and a 35% aqueous
solution of sodium hydroxide was added to the residue to
alkalify it. After this residue was stirred at 40 to 50°C
for 10 minutes, ethyl acétate was added to conduct liquid

20 separation. The resultant water layer was extracted 4
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5 'H-NMR (CDCls) &: 1.44-1.56(6H,m), 1.63-1.70(2H,m),
1.83-1.91(2H,m), 2.91(2H,br.s), 3.40-3.44 (2H,m).
MS (FAB) m/z: 131 (M+H)*.
[Referential Example 73]

(1R*,2R*) -1, 2-Cycloheptanediamine hydrochloride:

i HN  NH,

The compound (4.56 g) obtained in Referential

Example 72 was dissolved in methylene chloride (35 ml),
triethylamine (29 ml) was added, and the mixture was
cooled to -78°C. Methanesulfonyl chloride (8.13 ml) was

15 added dropwise thereto. Methylene chloride (10 ml) was
slowly added, and the mixture was stirred for 20 minutes
at the same temperature and then for 1.5 hours at 0°C.
Water was added to the reaction mixture to conduct liquid
separation, and the resultant organic layer was washed

20 with a saturated aqueous solution of sodium
hydrogencarbonate and dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to
obtain an oil. This o0il was dissolved in N,N- |

dimethylformamide (90 ml), sodium azide (13.65 g) was
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10°0 1050 hydrogencarbonate and saturated aqueous solution of sodium

chloride and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain
an oil.

This o0il was dissolved in ethanol (70 ml), 10%

10 palladium on carbon (containing 50% of water, 4 g) was
added, and the mixture was stirred for 4 days in a
hydrogen (3.5 atm) atmosphere. After separating the
palladium on carbon by filtration, a 1IN ethanol solution
(70 ml) of hydrochloric acid was added to the filtrate,

15 and the solvent was distilled off under reduced pressure.
The residue was dissolved in methanol, ethyl acetate was
added, and the solvent was distilled off under reduced
pressure again. Precipitate formed was collected by
filtration to obtain the title compound (3.57 g).

20 'H-NMR (DMSO) &: 1.44(4H,br.s), 1.73-1.81 (6H,m),
3.43(2H,br.s), 8.63(6H,br.s).

MS (ESI) m/z: 129 (M+H)*.
[Referential Example 74]
N—[(1R*,2R*)—2—Aminocycloheptyl]—5—chloroindole—2—

25 carboxamide:
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The title compound was obtained from the compound
obtained in Referential Example 73 in a similar manner to
Referential Example 59,

'H-NMR (DMSO-d¢) §&: 1.49-1.52(4H,m), 1.72-1.91(6H,m), 4.04-
4.10(1H,m), 7.17-7.23(2H,m), 7.44(1H,d,J=8.8Hz),
7.72(1H,d,J=2.0Hz), 7.96(2H,br.s), 8.75(1H,d,J=8.5Hz),
11.89(1H,br.s).

MS (ESI) m/z: 306 (M+H)".

[Referential Example 75] (lR*,ZS*)—1,2—Cyclooctanediol:

HO OH

Cyclooctene (4.41 g) was dissolved in acetonitrile
(45 ml) and water (15 ml), and to the solution N-
methylmorpholine N-oxide (5.15 g) and microcapsulated
osmium tetroxide (1 g, containing 10% osmium tetroxide)
were added, and the mixture was stirred at 40 to 50°C for
21 hours. Insoluble microcapsulated osmium tetroxide was

removed by filtration, and washed with acetonitrile, and

262



"109% ()- A BC| CLD5D6D7DBDAVK@Ot!!! 10\ 10\ |
13?%‘18% & ()-]3! 109 () - SL*#10% & () - g! SL*#10%\ & () - of 1094@E& () -, ) !
*10@ & () gBDODDEVEVE} E{ Y7VK@IOt ! | 10% () -1 @ 1081 & (), . @10 O-
@LONNE () QIOALE () 100 & () ) EEFFOTEl k@Ot 11 5y
b T()-119%" 1008\ & ()-y#10%& ()-4 !yy e
T310$§?§§(§?FHFNFGFFHHHHHgéloaggég,%ggiﬁfbiﬂkiﬂfffbéibt%?} #10% 7 ()- gt
' 10% & ()-V910% & ()- 3y & ()- e )G ' () - YK5LNLL;
o () - gy'('t)lh)@/oi[ﬂt(@am ey " AN r 48 d SQnd O r &1 {de T A0 E L) - YK
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10\ S>10% & (Y-"HELOARN ! MLETOW* & () -y! + 10%

N =g\=10t!!1111L L 10%p p& ()-!

& () - PI QAR _Sdb (CDCL;) 8: 1.48-1.58(6H,m), 1.64-1.75(4H,m),
1.86-1.96(2H,m), 2.28(2H,d, J=2.9Hz) 3.90(2H,d, J=8. 3Hz) .
MS (FAB) m/z: 145(M+H)".

[Referential Example 76] (1R*,2S*)—1,2-diazidocyclooctane:

N N

10 After cis~1,2-cyclooctanediol (4.82 ¢g) was dissolved
in methylene chloride (60 ml), and to the solution
triethylamine (27.7 ml) was added, and the interior of a
vessel was purged with argon, the mixture was cooled to -
78°C, and methanesulfonyl chloride (7.7 ml, 100 mmol) was

15 added dropwise thereto. The mixture was stirred for 1 hour
at the same temperature and then for 1 hour at o0°cC. Water
was then added to the reaction mixture to conduct liquid
Separation, and the resultant organic layer was washed
with water, 0.5N hydrochloric acid, water and a Saturated

20  aqueous solution of sodium hydrogencarbonate and dried
over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the residue was dissolved

in N,N-dimethylformamide (80 ml), sodium azide (13.0 g)
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solvent was distilled off under reduced pressure, and the

residue was purified by flash column chromatography on

silica gel (hexane:ethyl acetate = 6:1) to obtain the
10 title compound (4.85 g) .

'"H-NMR (CDCls) 6: 1.49-1.64(6H,m), 1.67-1.78(2H,m),

1.81-1.97(4H,m), 3.74-3.76(2H,m) .

[Referential Example 771

(lR*,ZS*)—1,2—Cyclooctanediamine hydrochloride:

. HN N,

The compound (4.85 g) obtained in Referential
Example 76 was dissolved in ethanol (55 ml), to the
solution 10% palladium on carbon (containing 50% of water,
3.0 g) was added, and the mixture was stirred for 21 hours
20 in a hydrogen (4.5 atm) atmosphere. After separating the
catalyst by filtration, a 1IN ethanol solution (50 ml) of
hydrochloric acid was added to the filtrate, and the
solvent was distilled off under reduced pressure. Ethyl

acetate was added to the residue, and precipitate formed
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H-NMR (DMSO) 8: 1.51(6H,br.s), 1.69(2H,br.s),

1.79-1.99(4H,m), 3.68-3.70(2H,m), 8.66(6H,br.s).
5 MS (ESI) m/z: 143 (M+H)*. '
[Referential Example 78]

N-[(1R*,2S*)—2—aminocyclooctyl]—5-chloroindole—2—

carboxamide:
Cl
H,N |
2
HN N
H
0
10 The title compound was obtained from the compound

obtained in Referential Example 77 in a similar manner to
Referential Example 59.
MS (ESI) m/z: 320 (M+H)*.
[Referential Example 79]

15 (1R*,2R*)—4—Methoxy—1,2—cyclopentanediol (mixture of 4-

position stereoisomers):

OMe

HO

O e

H

60% Sodium hydride (800 mg) was added portionwise to

& solution of 3-cyclopentene-1-ol (1.68 g) and methyl
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with ice cooling to obtain crude 4—methoxy—1—cyclopentene.
88% Formic acid (90 ml) and 30% hydrogen peroxide
(3.17 ml) were added to 4—methoxy—1-cyclopentene thus
10 obtained, and the mixture was stirred overnight at room
temperature. The reaction mixture was concentrated under
reduced pressure, and a 35% aqueous solution of sodium
hydroxide was added to the residue to alkalify the
reaction mixture, followed by stirring at 50°C for 10
15 minutes. The reaction mixture was cooled to room
temperature and extracted with ethyl acetate to dry the
organic layer over anhydrous magnesium sulfate. The
solvent was distilled off, and the residue was purified by
column chromatography on silica gel (methanol:methylene
20 chloride = 1:19) to obtain the title compound (1.21 g).
'H-NMR (CDC1l3) §: 1.65-1.85(2H,m), 2.15-2.30(2H,m),
3.28(3H,s), 3.90-4.00(2H,m), 4.26(1H,br.s).
[Referential Example 80]
(1R*,2R*)-1,2—Diazido—4—methoxycyclopentane (mixture of 4-

25 position stereoisomers) :
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The compound (1.21 g) obtained in Referential
Example 79 and triethylamine (7.66 ml) were dissolved in
methylene chloride (20 ml), and methanesulfonyl chloride
5 (2.13 ml) was added dropwise over 20 minutes at -78°C,

After completion of drop addition, the mixture was warmed
to 0°C and stirred for 80 minutes to obtain crude
(lR*,ZR*)-1,2—bis(methanesulfonyloxy)—4—methoxy—
cyclopentane. This product was dissolved in N, N-

10 dimethylformamide (20 ml), and sodium azide (3.57 g) was
added to heat and stir the mixture at 65°C for 22 hours.
Sodium azide (3.57 g) was additionally added to stir the
mixture at 70°C for 2 days. The reaction mixture was
allowed to cool, and water and diethyl ether was added to

15 separate an organic layer. The organic layer was dried
over anhydrous magnesium sulfate. The solvent was
distilled off, and the residue was purified by column
chromatography on silica gel (hexane:ethyl acetate = 2:1)
to obtain the title compound (584 mg) .

20 'H-NMR (CDCls) §: 1.65-1.80(2H,m), 2.05-2.18(1H,m),
2.25-2.40(1H,m), 3.21(3H,s), 3.55-3.65(1H,m),
3.75-3.90(2H,m) .

[Referential Example 81]
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NH,

The compound (584 mg) obtained in Referential
5 Example 80 was dissolved‘in ethanol, and 10% palladium on
carbon (321 mg) was added to conduct hydrogenation at
normal temperature and normal pressure for 2 days. After
removing the catalyst by filtration, the reaction mixture
was concentrated, and a 1IN ethanol solution of
10  hydrochloric acid and ethyl acetate were added to the
residue. The mixture was concentrated to obtain the title
compound (488 mg) .
'H-NMR (CDCls) &: 1.72-1.83(1H,m), 1.91-2.03(1H,m),
2.07-2.18(1H,m), 2.37-2.50(1H,m), 3.19(3H,s),
15 3.55-3.75(2H,br), 3.85-3.95(1H,m), 8.60-8.90(6H,br).
MS (ESI) m/z: 261 (2M+H)",
[Referential Example 82]
N-[(1R*,2R*)—2—Amino—4—methoxycyclopentyl]—5—chloroindole—

2-carboxamide (mixture of 4-position stereoisomers) :
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10%‘8&' ()-@5)9! 10% 0& () - 10% 0& () - 0aBbCLO 10°1, 510% 0& ()-
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100 & !'1098& ()-L109%4& ()- 10' 0 10' 0 ) |
10' 0=109% 0& (§2| 810% 0&' ()-n7910% 0& ()- Ns#ywX6bA10 10! S'10% ()-m
S'1096& ()-m | 0S"10% e ()-m ! 10%He! ()< 100V& ()-1 & ! 10%H& ()-yzX9. A
10H>109%4&' () - !} +y#10%& ()-! OMeLo%Hs: (Y1) 104 ()-G Y

H N
HN

The compound (470 mg) obtained in Referential
Example 81 was suspended in N,N-dimethylformamide (5 ml),
and triethylamine (0.966 ml) and p-nitrophenyl 5-

5 chloroindole~2-carboxylate (805 mg) was added. The mixture
was stirred at room temperature for 4 days. After the
solvent was distilled off under reduced pressure, and
methylene chloride and a saturated aqueous solution of
sodium hydrogencarbonate were added to conduct liquid

10 separation, an organic layer was dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel (methanol:methylene chloride
= 1:9) to obtain the title compound (268 mg) ..

15 [Referential Example 83]
(lR*,2R*)—4—[(Benzyloxy)methyl]—1,2-cyclopentanediol

(mixture of 4-position stereoisomers) :

OCH,Ph

HO

QO line
=
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%!18& ()-1Y $10%H& () - pf dCA 10H ,  $10%& () - !
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#10%2& ()-11 #10%\& ()-110 #10%*& ()-1!. " 10%BB Loomlg Q-aboo
#10 109 & ()-10% ()- 10% & ()- 10\ 10\ 10\>10% & ()- 1/ !
#10@&r&f()fg! #10@@E(yis&e#&sﬂﬁbﬁ%d&m%gﬂég@gf%gg-gy)pgaéyf%ﬁ%%%(g_!

@.0%\ & ()- FIKLMNa?0! | 0S10%@g& () - 10%& () - 1096& )
- - droxymethyl-l-cyclopentene (J. Heterocycl,. Ch
i?é&éf%} fL- ngXGagO! | #10%: (?-3!5:3610%-&' (() "SI #10985 () - S! 735“10%041:8'@9()- | X! 10
UEES () - SLOYES: (§0: SRIVELY: W RLLOB@ADVER: bhi d¥ LA DEeh) r8a#LOYE ()zSS! S
YEE&' () - S10 ( . i eF? 105@ ! 10% o0& () -
#10%-Y~Y& ()-s! #10988& ()-s #109%&' ()-s{|}~.i eF @!
|cy!109@r&:?§9dmeyW19 ormic acid-hydrogen peroxide in a similar
5 manner to Referential Example 79.
'H~NMR (CDCl3) &: 1.44-1.52(1H,m), 1.77-1.85(1H,m),
1.89-1.97(1H,m), 2.25-2.35(1H,m), 2.46-2.58(1H,m),
3.40-3.50(2H,m), 3.89(1H,br.s), 4.08(1H,br.s), 4.54(2H,s),
7.27-7.39(5H,m) .
10 MS (FAB) m/z: 223 (M+H)*.
[Referential Example 84]
(lR*,2R*)-4—[(Benzyloxy)methyl]—1,2-cyclopentanediamine

(mixture of 4-position stereoisomers) :

OCH,Ph

w

H,N
NH,

15 (1R*,2R*)—4—Benzyloxymethyl—l,2—diazidocyclopentane
was obtained from the compound obtained in Referential
Example 83 in a similar manner to Referential Example 80.
The title compound was obtained in a similar manner to
Referential Example 81 without purifying this product.

20 [Referential Example 85]
N—{(lR*,ZR*)—Z—Amino—4—[(benzyloxy)methyl]cyclopentyl}—S—

chloroindole-2-carboxamide (mixture of 4-position

stereoisomers) :
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H,N |
HN N
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The title compound was obtained from the compound
obtained in Referential Example 84 in a similar manner to
Referential Example 59.

5 'H-NMR (DMSO-ds) &: 1.07—1.15(0.5H,mf, 1.26-1.35(0.5H,m),
1.47-1.55(0.5H,m), 1.61-1.79(1H,m), 1.83-1.92(0.5H,m),
1.99-2.10(0.5H,m), 2.12-2.20(0.5H,m), 2.27-2.40(1H,m),
3.10-3.20(1H,m), 3.33-3.39(2H,m), 3.81-3.92(1H,m),
4.48(2H,s), 7.13-7.20(2H,m), 7.22-7.39(5H,m),

10 7.43(1H,d,J=8.5Hz), 7.69(1H,d, J=2.2Hz), 8.34(1H,t,J=7.1Hz).
MS (FAB) m/z: 398 (M+H)",
[Referential Example 86]
Ethyl (1R*,3R*,6S*)—7—oxabicyclo[4.1.0]heptane—3—

carbooxylate:

COOEt

(lR*,4R*,SR*)—4—Iodo—6—oxabicyclo[3.2.1]octan—7—one
(J. Org. Chem., 1996, Vol. 61, p. 8687) (14.3 g) was
dissolved in ethanol (130 ml), a 2N aqueous solution (34.5

ml) of sodium hydroxide was added under ice cooling, and
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extraction with methylene chloride, the extract was dried
5 over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the residue was purified
by column chromatography on silica gel (hexane:ethyl
acetate = 83:17) to obtain the title compound (6.54 q).
"H-NMR (CDCls3) &: 1.25(3H,t,J=7.1Hz), 1.50-1.70(2H,m),
10 1.71-1.82(1H,m), 2.08-2.28(4H,m), 3.16(2H, s),
4.12(2H,q,J=7.1Hz).
[Referential Example 87]
Ethyl (1R*,BS*,48*)—3—azido—4—hydroxycyclohexane—

carboxylate:

COOEt

N o

OH

The compound (13.6 g) obtained in Referential

15

Example 86 was dissolved in N,N~dimethylformamide (100 ml),
ammonium chloride (6.45 g) and sodium azide (7.8 g) were
successively added at room temperature, and the mixture

20 was then stirred at 75°C for 12 hours. The solvent was
concentrated to about 1/3, and the residue was diluted

with water and ethyl acetate to conduct stirring for 3

minutes. The resultant organic layer was washed with water
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10:)10% & ()- f>10% & ()-L910% & ()-!21-#109%& ()-'!'1-#10% : & ()- @Y10% & ()-3
>?@QMC 10! 10:)1y 10% & ()-10% & ()- 10% & ()-, 10% & ()-10% & ()- 10:
10:g ~<NC 10! 10'y& 10%& ()-s!x""'109%& () - o
10% & () - 841086 Saf ) r KEdO% Qiddus Y54 0% i Sn (£ Zokd I xamwlo A08e 104 &s10% & () -
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SH10 " & ()-!aSHI0% ()-10%W & ()-10% & ()-10% & () - Y&LO% & ()-OS[| Z8nmbC 10!
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl
5 acetate:hexane = 1:4) to obtain the title compound (15.8
g).
'H-NMR (CDC13) &: 1.28(3H,t,J=7.1Hz), 1.37-1.67(2H,m),
1.86-1.95(1H,m), 2.04-2.18(2H,m), 2.32-2.43(1H,m),
2.68-2.78(1H,m), 3.40-3.60(2H,m), 4.17(2H,q,J=7.1Hz).
10 [Referential Example 88]
Ethyl (1R",3S",48")-3-[ (tert-butoxycarbonyl)amino]]-4-

hydroxycyclohexanecarboxylate:

COOEt

BocNH""
OH
The compound (100 mg) obtained in Referential

15 Example 87 and di-tert-butyl dicarbonate (133 mg) were
dissolved in ethyl acetate (12 ml) and a catalytic amount
of 10% palladium on carbon was added to stir the mixture
at room temperature for 12 hours in a hydrogen atmosphere.
After insoluble matter was removed by filtration, the

20 solvent was distilled off under reduced pressure, and the
residue was purified by column chromatography on silica
gel (hexane:ethyl acetate = 3:1) to obtain the title

compound (145 mg).
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Ao~ = 'H-NMR (cDC1 1 1.4
f’s>$s'1:):3/<l7&'() gnfs$(5110%33&§() yf"l(O%&' (%l@slflﬁzdv&]() 2160%1*&5(5 L f #1098 ()
- 1= 38-1 0902, m)1090K8 6)-1 .18 , 2.05-2
12\1?805/5;8-| MlO%l?&'()-Mf Mlo%\&'(g MBFyZ{\ 1 {¢lode () -
109M& ()-1 2 %%%&3@)—2@ I\ /1 024G8B:~@). 6B M1, m) , 3.25-3.66(3H,m),

4.17(2H,q,J=7.1Hz), 4.53(1H,br.s).

5 [Referential Example 89]
Ethyl (1R’,3S",4R")-4-azido-3-] (tert-butoxycarbonyl)amino]-
cyclohexanecarboxylate and ethyl (1R",38%,48")-4-azido-3-

[(tert—butoxycarbonyl)amino]cyclohexanecarboxylate:

COOEt COOEt
BocNH™ ™Y BocNH"
N3 N3
10 After the compound (16 g) obtained in Referential

Example 88 and triethylamine (38 ml) were dissolved in
methylene chloride (150 ml), and the solution was cooled
to -78°C, methanesulfonyl chloride (13 ml) was added
dropwise at the same temperature. After stirring for 15

15 minutes at the same temperature, the mixture was heated to
0°C and stirred for 30 minutes and then 2 hours at room
temperature. After 0.1N hydrochloric acid was added, and
the mixture was diluted with methylene chloride, the
resultant organic layer was separated, washed with a

20  saturated aqueous solution of sodium hydrogencarbonate and
saturated aqueous solution of sodium chloride and dried

over anhydrous magnesium sulfate. The solvent was
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11§ 5z#109V& () -!f5z#10% ()- 3109V ()- 1&109%VE ()-!f.109B8& ()-y&L10%WE ()- E~
ia—/l!!!t S&$10UKKE () -, !\ S&$10% ] & ()-, 10%& ()- 10M 10M

1

>1090V&' ()-" 9109%V& ()-|! RW4 = ! ! S&$10983& () -,
S&$109098& () -, ! xS&SL0U& () -, ! SE&SL0U& () -, ! sS&$L10%{& ()-,!}S&$10%]1& ()-, RV
WKYZei ~\: 111 M 10%08& ()-! 109%7& ()-'P 10%:':& ()-10% 0& ()- 10M 10M
10M >1090V& ()-z27CH[9-\: !!1|/#10%0& ()- ! ( 109R020& ()-( 10% (& ()-!~f

10% " & () -disd0vbed& ¢Jf!dfdek fedosedyZfes@té!to obtain crude ethyl
(1R, 38%,48") -3~ [ (tert-butoxycarbonyl)amino] -4-
[ (methanesulfonyl)oxy]cyclohexane-carboxylate.
The product obtained above was dissolved in N,N-

5 dimethylformamide (100 ml), and sodium azide (18 g) was
addéd at room temberature. The mixture was heated to 75°C
and stirred for 12 hours. The solvent was conéentrated to
about 1/3, and the residue was diluted with water and
ethyl acetate to conduct stirring for 3 minutes. The

10 resultant organic layer was separated, washed‘with
saturated aqueous solution of sodium chloride and dried
over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl

15 acetate:hexane = 1:4) to obtain the title compounds
[(1R", 38", 4R")-form (6.74 g) and (1R",3S8",4S")-form (1.32
g)l.

(1R*, 38", 4R") -form:
'H-NMR (CDCl3) &: 1.26(3H,t,J=7.1Hz), 1.45(9H,s), 1.38-

20 2.33(6H,m), 2.57-2.68(1H,m), 3.77-4.20(4H,m),
4.63(1H,br.s).

(1R",3S",48") -form:
'H-NMR (CDCls) &: 1.27(3H,t,J=7.1Hz), 1.46(9H,s), 1.53-
2.30(6H,m), 2.50-2.65(1H,m), 3.42-3.72(2H,m),

25 4.15(2H,q.J=7.1Hz), 4.67(1H,br.s).

[Referential Example 90]

Ethyl (1R",38",4R")-4-amino-3-[ (tert-butoxycarbonyl) -
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10%VPE () - g B9 ] Cyc2 D0 B nEcarboxylate :

COOEt

BocNH""

= 1

H,

Ethyl (lR*,BS*,4R*)—4—azido—3—[(tert-butoxy—

10%V&' () -

10M 10M

carbonyl)amino]cyclohexanecarboxylate (5.4 g) obtained in

S5 Referential Example 89 was dissolved in a mixed solvent of

ethanol (10 ml) and ethyl acetate (10 ml), and a catalytic

amount of 10% palladium on carbon was added to stir the

mixture at room temperature for 20 hours in a hydrogen

atmosphere. After insoluble matter was removed by

10 filtration, the solvent was distilled off under reduced

pressure to obtain the title compound (4.7 g).

[Referential Example 91]

Ethyl (1R*,3S*,4R*)—3—[(tert—butoxycarbonyl)amino]—4—{[(5—

chloroindol—Z-yl)carbonyl]amino}cyclohexanecarboxylate:

COOEt

BocHN™

X
==
-=

15

The compound (4.62 g) obtained in Referential

Example 90 was dissolved in methylene chloride (50 ml), 5-
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1090vE: () - Sch YO 10%EO )-8~ EA¥MBx (] 1B BELE0YBOYB&Y( ) - 1098 rbky-10M 10M
10M@109V& () - SOLO09V! () - 7109V () - VX b} [ 9bCLIOI Y @O%XC& ()-!Y ,
@0%=& ()beyoyt QLoY&1E) mbnohyA¥ats (- 4316% &n@) 1- (30%1 &ethyhgnop} [ <bCL10!
10% & ()-!'[ 10%:& ()-10% & ()-Z 10% & ()-! ;Y @0%&' ()-'Y . .
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@10%& ()-'s@$10% ()-fozB}[:h]>L10! y33"10%]& ()-'y33"10%p& () -
"109%& ()-!Yereo9sidgd(Rt! FOSn temperature, and the mixture was
5 stirred for 12 hours. After 0.1N hydrochloric acid was
added, and the mixture was extracted with methylene
chloride, the resultant organic layer was washed with a
saturated aqueous solution of sodium hydrogencarbonate and
saturated aqueous solution of sodium chloride and dried

10 over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl
acetate:hexane = 2:3) to obtain the title compound (5.3 g).
"H-NMR (CDCls) &: 1.26(3H,t,J=7.1Hz), 1.43(9H,s), 1.35-

15 2.46(7H,m), 3.91-4.02(1H,m), 4.10-4.22(2H, m),
4.79(1H,br.s), 6.79(1lH,s), 7.18-7.40(2H,m), 7.59(1H,s),
8.00(1H,br.s), 9.13(1H,br.s).

[Referential Example 92]
Ethyl (1S,3S,6R)-7—oxabicyclo[4.l.O]heptane—B—carboxylate:

20 (lS,4S,58)—4—Iodo—6—oxabicyclo[3.2.1]octan—7—one (J.
Org. Chem., 1996, Vol. 61, p. 8687) (89.3 g) was suspended
in ethanol (810 ml), a 2N aqueous solution (213 ml) of
sodium hydroxide was added, and the mixture was then
stirred at room temperature for 3 hours. After the solvent

25 was distilled off under reduced pressure, and water was

added to the residue to conduct extraction with methylene

chloride, the extract was dried over anhydrous magnesium
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3@0%&'()-+/0123~\;L10! “1109% (& ()-Z' %

"WL09R ()-Z! 110%\ & ()-ZL10% & ()- 10" 10" 10",>10% & ()- $WU6+;

10\, @10% & ()-!t,"10%\ & ()-f!,"10%\ & ()-f!, !110988& ()-Z 'e, !109%& ()-Z
| @0%\& ()-idB; 10\, @fZ"109%H& ()-y! f,-#10%& ()-!

f,-#10%H&' ()-!f, - #10%6$& ()- 10%& ()- 10\ 10\ A?4; 10\

10FN>10%H&ded&@JO%HH&sbﬂv%nt was distilled off under reduced
SS&! 10% & () - ! SS& 10%h&’ () - sSULO%HS () - f 2" 109%&' () -yj K: 10\
10Hy" 10% &x9sh09h & -OFs 10% B9 -wLy GLOURB& A )byBLADAE () - 10H 10H+}\ =K;
10\ 10HS 9! 10% & ()- yS
9l 109 () -IOSAE {IGHAEOPAAE’ )1 1SE0%eR (Y IO Dy I 2R{tBi€ e £O\17: 3)
10HF710% & ()-510% & ()-S3M 10% & ()- 110% & () -

to obtain the title compound (41.3 qg).

5 [a]p?® = -58° (C=1.0, chloroform).
[Referential Example 93]
Ethyl (1S, 3R,4R)-3-azido-4~hydroxycyclohexanecarboxylate:
The compound (41 g) obtained in Referential Example
92 was dissolved in N,N-dimethylformamide (300 ml),

10 ammonium chloride (19.3 g) and sodium azide (23.5 g) were
successively added at room temperature, and the mixture
was then stirred at 76°C for 13 hours. The reaction
mixture was filtered, the filtrate was concentrated, the
product previously captured by the filter was put in the

15 residue, and water was added to dissolve the collected
product. The solution was extracted with ethyl acetate.
The resultant organic layer was washed with water and
saturated aqueous solution of sodium chloride and then
dried over anhydrous magnesium sulfate. The solvent was

20 distilled off under reduced pressure to obtain the title
compound (51.5 g).

[a]p?® = +8° (C=1.0, chloroform).
[Referential Example 94]
Ethyl (1S,3R,4R)-3-[(tert-butoxycarbonyl)amino]-4-

25 hydroxycyclohexanecarboxylate:

The compound (51.2 g) obtained in Referential

Example 93 and di-tert-butyl dicarbonate (68.1 g) were
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igfya?’ép(/g}%fg)loog&'()-95)10%&'()-NTkz[9bV\L0\ 10! f f#10% \ & ()-zAloo/%%& (12)I-s!,
@%@ @& ()-z! |, nt109%& ()-z!, mf 109\ & ()-2S10% & () - kr vwxy} §Hzf !
10\ 10\ 10\yS>10% & ()-!x@ " 10%\ & () - | @" 109%EL ()-,,- 10% & ()-
f#10% & ()-Z yzXrdESHEO\ 10! 1010% 0& ()-f310% 0& ()- —

109 0& ()-"10% 0& ()- @ 10% 0& ()-s10% o0& ()-1<j aBSH=0\ 10! y

?'g:g())/(-)o;‘&-( ?( ; ] &%&%ﬁ%%%ﬁpgﬂ@%@%ﬁ,&ﬁ@ pall Vddhd 6! 7! {! b@\
18: 0};?3%1%% 16%00& ) ( WwaS1 EeHah, 0&n(d) thie! MPi¥ure’ Hadh@\, foq
"10%&I()-&!Léé¥g?gh )é%!gggm temperature under a hydrogen pressure of
7 kg/cm®. After insoluble matter was removed by filtration,
5 the solvent was distilled off under reduced pressure, the
residue was purified by column chromatography on silica
gel (hexane:ethyl acetate = 4:1 — 3:1), and hexane was
added to solidify it to obtain the title compound (46.9 g).
[a]p?® = +25° (C=1.0, chloroform).
10 [Referential Example 95]
Ethyl (1S,3R,4S)—4—azido-3—[(tert—butoxycarbonyl)amino]—
cyclohexanecarboxylate and ethyl (1S,3R,4R)-4-azido-3-
[(tert—butoxycarbonyl)amino]cyclohexanecarboxylate:
The compound (53.5 g) obtained in Referential
15 Example 94 and triethylamine (130 ml) were dissolved in
methylene chloride (500 ml), and methanesulfonyl chloride
(42 ml) was added dropwise over 20 minutes under cooling
at -10°C to -15°C. After stirring for 20 minutes at the
same temperature, the mixture was heated to room
20 temperature over 2 hours. The reaction mixture was cooled
to 0°C, 0.5N hydrochloric acid (800 ml) was added dropwise,
and the mixture was extracted with methylene chloride. The
resultant organic layer was washed with a saturated
aqueous solution of sodium hydrogencarbonate and saturated
25 aqueous solution of sodium chloride and dried over

anhydrous magnesium sulfate. The solvent was distilled off

under reduced pressure to obtain crude ethyl (1S, 3R,4R)-3-
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10M 10M>1090v& ()-!dY7 1098WVE ()-! /109& ()- !, /1098WN& ()- ! ~f
"10@ () - &HHSZYRVEEZ[ IMBTO\ o o
!#mot(%)&'()-iLlo%o&'()-!,,"lo%'&'()-'!~,,"10%§c‘()- 1,,"10%08& ()-' s10% 0&

() - &' <170 . : ,
1(()-) 05@(1%/5&')%5- -1 109% 0" 0& () -!-" 109 () -$- #109% ] & () - 9! $- #10%0& () - g#tnt
10% & ()-i))))-)/)2))dB70 10'0!jf"10%&'(ﬁ53;8, 10% ()-'0, 10%& ()-!@
10%\ & () - 10%e&ttputd@yaatBon)W) smitdo,)zE9B o .
10'!,,n#iO@&\&f()--S""lO%&f()-z!S""lO%&f()-zf"lO%&f()-S!Jf 10% (& () -3!
f"10%\ & (){3mpthylsulfphyQ) b8y c$0UoRekhnet@WEX(Latd0\ 10\
10\ f,>10% & ()- ,,mM10% ()--!n,, M 10%P& ()--- ...>.R//¥V4|]>O o |
11t Sy" 109\ & () - sTBp" ¢0%IE&bEpenLByshOat & (2bovE 1AY0 &sEd1vEQLONE ()-! F
10%\ & ()-/;0s0111111uj @ 1'tSyL109%& ()- 10\ lQ\ 10\, >10% & () - -,
10% & () - SyNiBogipprhysforoe®idp- $335<a2l| 14a3"3pd@m azide (60.5 g)
5 was added to stir the mixture at 67°C to 75°C for 16 hours.
The reaction mixture was filtered, the filtrate was
concentrated to distill off 250 ml of the solvent, the
product captured by the filter was put in the residue, and
the collected product was dissolved in water and extracted
10 with ethyl acetate. The resultant organic layer was washed
with saturated aqueous solution of sodium chloride and
dried over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl
15 acetate:hexane = 1:4) to obtain the title compounds
[(1S,3R,48)-form (18.4 g) and (1S, 3R, 4R)-form (3.3 g)].

(1S,3R,4S)~form: [a]p®® = +62° (C=1.0, chloroform).

(15,3R,4R)-form: [a]p®® = -19° (C=1.0, chloroform).
[Referential Example 96]

20 Ethyl (1S,3R,4S)—4-Amino—3—[(tert—butoxycarbonyl)amino]
cyclohexanecarboxylate:

The compound (4.0 g) obtained in Referential Example

95 was dissolved in a mixed solvent of ethanol (150 ml)
and ethyl acetate (150 ml), and 5% palladium on carbon

25 (0.5 g) was added to stir the mixture at room temperature

for 17 hours in a hydrogen atmosphere (5 kg/cm?). After

insoluble matter was removed by filtration, the solvent
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\;{Ttl?floc%\&- ()-@"109%& ()-!","10%\ & ()- 10%& ()- 105 108%
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110%t& ()-!1N& 10%\ & ()-!f" . .

1| ?7& Foglg‘%&g%ﬁ&& CPTOPURLOYBEE @)-! % &10%& () S 1096& ()- 10\ 10\

10\y, >10% & () -8929W9k:: ~\:~\: 0 | 0% (-5
~ e nSﬂﬁ$1@%m&l(e)-9$l]le 10965& ()- fL |

1:):3/;3&]: ?iogéégg 8? : <<<z[<1:0 105, >109%& ()-L910%5& ()-153 10%mg&’ () -

' %a, )N/BSf[&le%t&b(l)‘_oWééfﬁaﬂ 1 Q&Qo , [(5_
P--Sflg‘%/%%?u "%gog;iéﬁ?\l& fﬁl "10%-5~5& () - "10%353 ?) 910/5&
105z>>>>>>°?{‘é&r61@691$ o%B&a(poﬁywbwyt:loﬂl@?(@&ee)arbxxylate
109%FF& ()-"109%& ()-!p, "100462)&(8 ? @OOE0s AA~\

The compound (4.2 g) obtained in Referential Example
96 was dissolved in methylene chloride (50 ml), 5-
chldroindole—Z—carboxylic acid (3.33 g), 1~
10 hydroxybenzotriazole monohydrate (2.52 g) and 1-(3-
dimethylaminopropyl)—3—ethylcarbodiimide hydrochloride
(3.15 g) were added at room temperature, and the mixture
was stirred for 12 hours. After 0.1N hydrochloric acid was
added to the reaction mixture, and the mixture was
15 extracted with methylene chloride, the resultant organic
layer was washed with a saturated aqueous solution of
sodium hydrogencarbonate and saturated aqueous solution of
sodium chloride and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure, and
20 the residue was purified by column chromatography on
silica gel (ethyl acetate:hexane = 1:1) to obtain the

title compound (4.36 g).
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10%H& ()-1!'ty,"10%t& ()-!y,"10%H& ()-!y, "10%H& ()-*CHDE EEE EEE{\: 0
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I ~@*#10%-H-H&' () - EEFFFGHzX9{\: 0 10"#10%H&f()- " #1090 T& () -

I k&LOYKKkk&' () -!'y&109%H& ()-! 1"10%H& ()-1"10%& ()-HHH 111111}7SH=0 10

10H 10H 10tdspPO%EE ()7 YLHOM (shlorofo }Vk

't 1#10%1H& ()-'1#10%&f()--109&&f() &II8JKLL [ 9SH=0

10! #10% \ & ROFEHAHIUAR (B ¥ELOPB]. & () - S2! O#10%HH&' () - S2! #10%H&' () - S2&10%H

& ()-M MVWRNgNNzY7SH=0 10! #10% . & ()-S2 H#109%&' ()-S2! #10%H& () - S2

#10% & () -E32811 #U0AIES A,) 432 +BHY/EE o ) -1 NMYNNNIINY 10 2kl 6 1064 -1I0UE&" () - ! f

10%\ & ()- 10% & ()- 910% & () -
methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-

5 yl)carbonyl]amino}cyclohexanecarboxylate:

0
S w)l\ N \\““
/
\ N H

The title compound was obtained from the compound

COOEt

HBoc

obtained in Referential Example 90 and the compound

obtained in Referential Example 10 in a similar manner to
10 Referential Example 91.

[Referential Example 99]

Benzyl 3-cyclohexene-l-carboxylate:

COOCH,Ph

(+)-3-Cyclohexene-l-carboxylic acid (50 g) was
15 dissolved in N,N-dimethylformamide (550 ml), and
triethylamine (170 ml) and benzyl bromide (61 ml) were
added under ice cooling to stir the mixture at room
temperature for 12 hours. Water‘was added, extraction was
conducted with ethyl acetate, and the resultant organic

20 layer was washed with saturated aqueous solution of sodium
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ig%&'() S"%%&'() s 10% & ()- 110% & ()- GPr QQQQQ}*?_=0 g ()
10'@@10% & ()-F410% & ()-,510% & ()-1° @+@ov&()lma@+@(}ol ()L9
10% & () - QQOORRRRK/ =s210% & () - @10% & ()- & 10% & () - @10% & () - 3
() - %n& ()-,,10% & ()-RRRR | |
ég?uﬁ{ 973' }géié%H& 8 f 2! 9$10%(4L& ()-f21 9$109& ()-f2! 9$109& () - f2L10%4& ()

) UVIXAANARY qif [ <s! 9109%4& () - 10H 10H
10&%1(1)0%&10@\?3@%@0%@; )t[h‘eih! ABHRIPRS (1) afnaﬁ&wéﬁcda)gr{e?s%ﬂ%@[f{a\gf [<s!
SH10%&' ()-VQ! SH1QUHE ()- V0! SH10%& ()-VO I' S#10% !& (

SH109HHS! () V6~ FOURENt) WasH AN\ LeINGES! uh@lérl&iédlﬁléal%ﬁ&s@re, and

SH10%& () - VO%e %igg%%e(%agopuiﬁ%gZh by column chromatography on

silica gel (hexane:ethyl acetate = 3:1) to obtain the

5 title compound (70.8 g).
'H-NMR (CDCl3) &: 1.66-1.76(1H,m), 2.00-2.13(3H,m),
2.27-2.29(2H,m), 2.58-2.65(1H,m), 5.13(2H, s),
5.66(2H,br.s), 7.29-7.38(5H,m).
[Referential Example 100]

10 Benzyl (1R*,38*,6S*)—7—oxabicyclo[4.1.0]heptane—3—

carboxylate:

COOCH,Ph COOCH,Ph

s
W

0

The compound (40 g) obtained in Referential Example
99 was dissolved in methylene chloride (500 ml), and m-

15 chloroperbenzoic acid (86 g) was added under ice cooling
to stir the mixture for 2 hours. After a 10% aqueous
solution of sodium thiosulfate was added to conduct
stirring for 20 minutes, an organic layer was separated,
washed with a saturated aqueous solution of sodium

20 hydrogencarbonate and saturated aqueous solution of sodium
chloride and then dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure, and

the residue was purified by column chromatography on
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& ()-V0)!'s SH10%& ()-VO\\]AAA }A<NCSS!
11 @ 109858 () - @#H10%& ()- @ @FLO%HE () - @R10%& () -! @L0% ()-910%& ()-
bbbz[ PE:s! 10H 10H
10H, >100844&’ () - y" z#10% HyH& () - ! " z#10%HH8 ()-! " z#1098$& () -
F10%4&' () - bbccdde{\ : PE: s!
|, " 109%4H8 () - Sy#10%4& () - ! ~Sy#10% H-H& ()-1\"10% )& () -
1" 109%4.1& ()-910%&’ () - eef f gMhChRhZX9. © 10H@ >10%4& () - ! x/ - #10%& () -
I'n/ - #10%H48 1(D)ca '9edSs(etddpiHE detat d :$%83dat@YHHR : (9)- Yo obtain the
. "109%' ()- RhShThUhVhhh. i m\:  10H@ >10%
109448 () - TUR' \ooh@9Bud ) (23LA%44R" (EAndd 1ed& 1 )L RIPBRLOGS 1) Z7E Ni Qi Ti W z[ <N:
10HF 5109448 () - +
10948’ () - OxEAE (U)o 14H 18 T Bdig: a)e-3-LE0MEHY 1@t | [@2L0988& ()- WO I 111111~
> 10H @ 10%@ @& ()-910%4& ()- 10H 10H
10H@ 10%-&HONMA 100BC L) ) SPY! 10BIHE (49 SL Hwmm, nvinZb&—~1 >8 2AHH, &110% & () - m
!,&VlO%HH&(g-n1|
5 1.90-2.04(3H,m), 2.30(1H,dd,J=14.9,4.9Hz),

2.54-2.61(1H,m), 3.12-3.14(1H,m), 3.22-3.24(1lH,m),
5.12(2H,s), 7.30-7.39(5H,m).
MS (FAB) m/z: 233 (M+H)".
[Referential Example 101]
10 Benzyl (lR*,35*,4S*)-4—azido—3—hydroxycyclohexane—

carboxylate:

COOCH,Ph

HO

= I

3
The compound (52.3 g) obtained in Referential

Example 100 was dissolved in N,N-dimethylformamide (1000

15 ml), ammonium chloride (21.9 g) and sodium azide (18.1 g)
were added, and the mixture was heated to 70°C and stirred
for 24 hours. The solvent was distilled off under reduced
pressure, and water was added to conduct extraction with
ethyl acetate. The resultant organic layer was washed with

20 saturated aqueous solution of sodium chloride and dried
over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure to obtain the title

compound (61.8 g).
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p.@ 10%p& ()-m &' p(p)p'qaq rrnV t1094& ()-- 109& ()-- 109%&' ()- -
109% ()-- 10%4& ()-L10%4& ()- 10H 10Hrrr/r1rert}“?nﬁy t 103( .
109448 () - &F &10%H&' () - 910%& ()-!910%HH& () -! MlO%—lI—l&()-SI 10%—1&()-t|tttttt?
ubC t1010% & ()-910% & ()- 10H 10H 10HS, >10%4& () -3 10%& ()-, *10%4& () - u;
uouuuuvdEbC t 10L@A0%N & ()-110% & ()-"'10% & ()- :10% & ()- -

"H-NMR (CDCls) &: 1.51-1.66(2H,m), 1.91-1.98(1H,m),

2.07-2.10(1H,m), 2.27-2.32(1H,m), 2.51-2.52(1H, m),
2.81-2.86(1H,m), 3.30-3.36(1H,m), 3.70-3.75(1H,m),
5.13(2H,s), 7.30-7.39(5H,m).

5 [Referential Example 102]
Benzyl (lR*,BS*,4S*)—4-[(tert—butoxycarbonyl)amino]—3—

hydoxycyclohexanecarboxylate:

COOCH,Ph

HO H
NHBoc

The compound (5.27 g) obtained in Referential

10 Example 101 was dissolved in tetrahydrofuran (25 ml), and
triphenylphosphine (5.53 g) and water (0.55 ml) were added
to stir the mixture at room temperature for 20 hours. Di-
tert-butyl dicarbonate (4.82 g) was added to the reaction
mixture to continue stirring for additional 2 hours. The

15 solvent was distilled off under reduced pressure, and the
residue was purified by column chromatography on silica
gel (hexane:ethyl acetate = 2:1) to obtain the title
compound (6.22 g).
'H-NMR (CDCls) 6: 1.44(9H,s), 1.59-1.66(2H,m),

20 1.88-2.00(2H,m), 2.29-2.32(1H,m), 2.80-2.85(1H,m),
3.02(1H,br.s), 3.42(1H,br.s), 3.59-3.65(1H,m),
4.56(1lH,br.s), 5.12(2H,q,J=12.5Hz), 7.30-7.38(5H,m) .

MS (FAB) m/z: 350 (M+H)".

285



MLO% & ()-310% & ()- v#vYvivrvuvv]>bC t1l @FI0%N & ()-!'s ,10%& ()-!'H
, 10\ & ()-10% & ()-@0%n & ()- @i0%&' ()-vvwlww=xdBbC
t‘ 1#10%\ & ()-/10%N & ()--y 10% & ()-, 10% & ()-*Z"10% & () -
MLO% & () - =XOoxXxXXXXxxxxnmbC t 1! &10%& () 10\ 10\
10\@}10@6&f() 9910% & ()-3710% & ()- f510% & ()-x+y|yyyyz}"*<nbC
i f1094H& () -110%4& ()-! 109%H& ()- 10% & ()-!
10%4H&' () - MLO%H&' () -9zz4zzY{{|}"?mbC ! +10%& ()-)"10%4&" ()-4@& 10%& ()-!'y@
#10%yHyH&f[aeﬁéﬁ@ﬁﬂdél-Eﬁﬁﬂéwéi1031| N[}}}} }ilaf[< &10%4& ()- 10H 10H
10H >1094& () -!y/ ! 10%HyH& ()-1 ! /1109%"& ()-1 /1109 ()-1 }9%}}}~}[9f[<
 #10%4HH8! YR (#H’?;’Mq&%)*} 4 D @OLTHEL L 9 x ¥ ¢ 4O 4h1nd PUE () - 10%
"zodY: !L10%&

&()

10

15

20

hydroxycyclohexanecarboxylate:

COOMe

HO” Y
NHBoc

The compound (2.54 g) obtained in Referential
Example 102 was dissolved in ethyl écetate (15 ml), and a
catalytic amount of 10% palladium on charcoal was added to
the solution. The mixture was stirred in a hydrogen stream
at room temperature for 20 hours. After the catalyst was
filtered off, the filtrate was concentrated under reduced
pressure to give (1R",38%,48")-4-[(tert-
butoxycarbonyl)amino]—3—hydroxycyclohexanecarboxylic acid
as an colorless oil. The oil was dissolved in a mixture of
methanol (8 ml) and toluene (15 ml), to which a 2N hexane
solution (10 ml) of trimethylsilyldiazomethane was added
under ice cooling, and the resulting mixture was stirred
for 30 minutes at room temperature. After removal of the
solvent under reduced pressure, the resulting residue was
purified by column chromatography on silica gel
(hexane:ethyl acetate = 1:1) to obtain the title compound
(1.82 g).
'"H-NMR (CDCl3) &: 1.44(9H,s), 1.36-2.32(7H,m),
2.74-2.82(1H,m), 3.04(1H,br.s), 3.33-3.47(1H,m), 3.55-
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'()-& %z 109 ()-W\]~ B-\:
& ()-& 3z M3 (égBmeLz: 274 (M+H) ",
[Referential Example 104]
Methyl (1R*,3R*,4s*)-3-azido—4—[(tert—butoxy—
5 carbonyl)amino]cyclohexanecarboxylate and methyl
(1R*,3s*,4s*)—3—azido—4-[(tert—butoxycarbonyl)-

amino]cyclohexanecarboxylate:

CO0Me COOMe

W
Ny N .

NHBoc NHBoc

i
(%)
1]

The compound (1.81 g) obtained in Referential
10 Example 103 was dissolved in methylene chloride (36 ml),
and triethylamine (4.6 ml) and methanesulfonyl chloride
(1.63 ml) were added at -78°C. After 30 minutes, the
mixture was heated to 0°C and stirred for 30 minutes. 1IN
Hydrochloric acid was added, extraction was conducted with
15 methylene chloride, and the resultant organic layer was
washed with saturated aqueous solution of sodium chloride
and dried over anhydrous magnesium sulfate, The solvent
was distilled off under reduced pPressure to obtain crude
methyl (1R*,3s*,4s*)—4—[(tert-butoxycarbonyl)amino]—3-
20 [(methylsulfonyl)oxy]—cyclohexanecarboxylate.
The crude product obtained above was dissolved in

N, N-dimethylformamide (23 ml), sodium azide (1.29 g) was

added, and the mixture was heated to 70°C and stirred for
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11, -#10%& () -, !, - #10%1H& () -, !0, - #10%H& () -, &10%4& ()- 10H 10H
10H, >10944& ()--zX6-\: ! ("109& ()-!("109%H& ()-!e("10%q& ()-!Hp

04HHE ()- ! Sp " 1098S& () - L&LO%H& ()-eijklma? | | ~>3 910%-H-H& () -

10%4& () -: &10%4& ()- 10H 10H 10H>10%4& ()- y("10%yé& () - 7Buwv4a?
1""10%.L& ()- ""10%mé& ()-!

 LTH109HHE () -: !, LTH109%HHE ()-:!, LT#10%, & ()-:! QB 910%HH& () -r"#$%\ QF; !
10H 10H 10H>109%4& ()- L3109%/& ()-!}L310%HH& () -

11 10948 () 22 yYREUOSY HysE o 1) - 2l £ 4 QR LAY ()] 1S 0%,

& ()-! SH10%HH&' () -!j SH10% V&' ()-! S#10% . & ()- &10%&' ()-' b; SWHQF;

) @109%& ()eﬁi@fﬁﬂ%& Q&s&b@ﬁ@%ﬂt&ﬂiih%x&ylo%é&aﬁé 584 1ofEHS () - ! t S#H10%
tTtT& ()- = Lt 109 ()-!HLt 1094HH&' () - 10%4&" () - 910%4& ()- 10H 10H

10H@10%Hsr € 3uhPAMB_organic layer was washed with saturated aqueous
I XxS#L0%QE () - 3% s#10%H&' () - 3% s#L0%HE' () - 398 s#10%H&' () - 3% Ts#10%H&' () -
3% i Lt 10% $hHEE {Pn W T abodium® tHEAOWE E0d 30108 &S r FAARYN SO (Y- 10H
5 magnesium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel (ethyl acetate: hexane =
3:17) to obtain methyl (1R",3S",4S")-3-azido-4-[ (tert-
butoxycarbonyl)amino]—cyclohexanecarboxylate (85 mg) and
10 methyl (1R",3R",4S")-3-azido-4-[ (tert-
butoxycarbonyl)amino] cyclohexanecarboxylate (590 mg) .
(IR",3R",48") -form: 'H-NMR (CDCl;) &: 1.45(9H,s), 1.35-
2.35(7H,m), 2.45-2.55(1H,m), 3.73(3H,s),
3.67-3.84(2H,m), 4.70(1H,br.s).
15 MS (FAB) m/z: 299 (M+H)"
(1R",38",48")-form: 'H-NMR (CDCl;) &: 1.45(9H,s), 1.56-
2.25(7H,m), 2.68-2.80(1H,m), 3.70(3H,s),
3.48-3.68(2H,m), 4.56(1H,br.s).
MS (FAB) m/z: 299 (M+H)*
20 [Referential Example 105]
Methyl (1R*,3R*,4S*)-3—amino—4—[(tert—butoxycarbonyl)—

amino]cyclohexanecarboxylate:

COOMe

HN
NHBoc
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10H 10H@10%4& () -! Ps#10% | & () - 3%DWIE~_@! xs  10% & () -

310% & ()-310% & ()-310% & ()- @ONE& ()-s10% & ()-'bz[<~_ @!xs$
1%&' ()-3"10% & ()-3 10% & ()- 'yflo9& ()-!0yf109%*& ()-!
yT10%\ & () -b9SndE~_ @!x/ 10% & ()-Y-S10% & ()-1+z 10% & ()-3*#10% & () -
(1 10% & ()- S&Y10% & ()- mM@!x!'s10%H& ()-Y &10%1& ()- 10\ 10\
10\ @10% & ()-s310% & ()-3Y110% & ()- WBb@
IO #1009 () -3 #10% () -$!) |  #109%H& ()-$!'nl " #10% & ()-$'0s10%{& ()-Y
1)s109%& ()-Y 378&ie nELE®, 3R, 480%Enigourld %82 10 %8 d tnddH il OH
10H, >109H& () -!sl " #10%H& () - $zWUS~_@ ! P g#10%& ()-!! g#1l0%& ()-!!
g#10%HH& (Be fé jegtildPAERAK ) 1 | 1 MLOMAEHEN {9 s 31 Lé MLINAS R () - EKRA | | &
ml), and a catalytic amount of 10% palladium on carbon was
added to stir the mixture at room temperature for 20 hours
5 in a hydrogen atmosphere. Insoluble matter was removed by
filtration, and the filtrate was concentrated under
reduced pressure to obtain the title compound (220 mg).
[Referential Example 106]
Methyl (1R",3R",4S")-4-[ (tert-butoxycarbonyl)amino-3-{[(5-
10 methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]lpyridin-2-

yl)carbonyl]amino}cyclohexanecarboxylate:

0
N §
/ E
—_N<::j§;"N H NHBoc

The title compound was obtained from the compound

obtained in Referential Example 105 and the compound

15 obtained in Referential Example 10 in a similar manner to
Referential Example 91.
'H-NMR (CDCls) 8: 1.46(9H,s), 1.53-1.95(5H,m),
2.17-2.24(1H,m), 2.50(3H,s), 2.50-2.53(1H,m),
2.80-2.96(4H,m), 3.67(3H,s), 3.69-3.74(1H,m),

200 4.10(2H,br.s), 4.88(1H,br.s).
MS (FAB) m/z: 453 (M+H)".

[Referential Example 107]
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180;2&(52 13 10%<x&'(% - 10%& ()-_(100/&' ()-910%4& () -rowv7, C 10H, >10%%&’ () -

: $10%#&' () Chilorpreugs -2yl $E0Hong 1] jaminch By d& eRanidcad: : He):- ! . 8nKC
10H, >1ocy§12y10%5&'()-mlocy<5&'()- 1096&' ()-3109%& ()-3L10%& () -
COOMe

e
= N“ Y
NH NHBoc
Ci
The title compound was obtained from the compound
5 obtained in Referential Exampie 105 in a similar manner to
Referential Example 91.
'H-NMR (CDCls3) 8: 1.33(9H,s), 1.42-2.47(6H,m),
2.78-2.88(1H,m), 3.70(3H,s), 3.86-4.15(2H,m),
4.65-4.75(1H,m), 6.86(1H,br.s), 7.18~7.38(2H,m), 7.57-
10 7.61(1H,m), 8.32(1H,br.s).
MS (ESI) m/z: 450 (M+H)".
[Referential Example 108]
Benzyl (lS,3R,6R)—7—oxabicyclo[4.l.O]heptane—3—
carboxylate:

15 1) Benzyl (1R) ~3-cyclohexene-l-carboxylate was
obtained from (1R) -3-cyclohexene-l-carboxylic acid (J. Am.
Chem. Soc., 1978, Vol. 100, p. 5199) in a similar manner
to Referential Example 99.

2) The title compound was obtained from the above-

20 described product in a similar manner to Referential
Example 100.

MS (FAB) m/z: 233 (M+H)",

[Referential Example 109]
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Benzyl (1R,3R,4S)—3—azido—4—[(tert—butoxycarbonyl)—

amino]cyclohexanecarboxylate:

N \\\\““‘
3

15 The title compound was obtained from the compound

obtained in Referential Example 109 in a similar manner to
Referential Example 104.
"H-NMR (CDC13) 8: 1.45(9H,s), 1.52-1.66(2H,m),
1.83-2.01(3H,m), 2.20-2.28(1H,m), 2.51-2.54(1H,m),

20 3.77(2H,br.s), 4.70(1H,br.s), 5.15(2H,ABq, J=12.2Hz),
7.33-7.38(5H,m) .
MS (FAB) m/z: 375 (M+H)*

[Referential Example 111]
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5 110 was dissolved in tetrahydrofuran (130 ml) and water
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(16 ml), and lithium hydroxide (291 mg) was added under
ice cooling. After 10 minutes, the mixture was heated to
room temperature to continue stirring. After 20 hours, the
reaction was stopped, the solvent was distilled off under

10 reduced pressure, and the resultant residue was subjected
to column chromatography on silica gel (methanol:methylene
chloride = 1:20) to obtain (1R, 3R, 48)-3~azido-4~[ (tert-
butoxycarbonyl)amino]cyclohexanecarboxylic acid (3.34 g)
as a pale yellow oil. This product was dissolved in

15 methanol (18 ml) and toluene (64 ml), a 2N hexane solution
(6.1 ml) of trimethylsilyldiazomethane was added under ice
coolihg. After 10 minutes, the mixture was heated to room
temperature and stirred for 2 hours. After the solvent was
distilled off under reduced pressure, the residue was

20 purified by column chromatography on silica gel (ethyl
acetate: hexane = 1:4) to obtain the title compound

(3.35 g).

'H-NMR (CDCls) &: 1.45(9H,s), 1.57-1.63(2H,m),
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1.82-1.85(1H,m), 1.95-1.99(2H,m), 2.20-2.28(1H,m),
2.48-2.51(1H,m), 3.73(3H,s), 3.78(2H,br.s),
4.70-4.72(1H,m).

MS (FAB) m/z: 299 (M+H)",

[Referential Example 112]

Methyl (1R,3R,4S)—4-[(tert—butoxycarbonyl)amino]—3—{[(5—
methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—

yl)carbonyl]amino}cyclohexanecarboxylate:

QOOMe

0
S%N‘N :

N YN H Bec

1) Methyl (1R,3R,4S)—3—amino—4—[(tert—
butoxycarbonyl)amino]cyclohexanecarboxylate was obtained
from the compound obtained in Referential Example 111 in a
similar manner to Referential Example 105.

2) The title compound was obtained from the above-
describéd product and the compound obtained in Referential
Example 10 in a similar manner to Referential Example 106.
MS (FAB) m/z: 453 (M+H)".

[Referential Example 113]
tert-Buthyl (1R*,2S*,SS*)—5—aminocérbonyl—2—{[(5—

chloroindol—Z-yl)carbonyl]amino}cyclohexylcarbamate:
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CONH,
I

BocHN""

o
= lm

0

The compound (590 mg) obtained in Referential
Example 91 was dissolved in a mixed solvent of ethanol (3
ml) and tetrahydrofuran (6 ml), a 1N aqueous solution (2.5
ml) of sodium hydroxide was added at room temperature, and
the mixture was stirred for 12 hours. The solvent was
distilled off to obtain sodium (lR*,3S*,4R*)—3—[(tert—
butoxycarbonyl)amino]—4—{[(5-chloroindol-2-
yl)carbonyl]amino}cyclohexanecarboxylate. This product was
suspended in N,N-dimethylformamide (4 ml), di-tert-butyl
dicarbonate (654 mg) and ammonium hydrogencarbonate (1 g)
were added at room temperature, and the mixture was
stirred for 18 hours. The solvent was distilled off under
reduced bressure, and water was added to conduct
extraction with chloroform. The resultant organic layer
was washed with saturated aqueous solution of sodium
chloride and dried over anhydrous magnesium sulfate. The
solvent was distilled off under reduced pressure, and the
residue was purified by column chromatography on silica
gel (methylene chloride:methanol = 47:3) to obtain the

title compound (82 mg).
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MS (ESI) m/z: 435(M+H)*.
[Referential Example 114]
Benzyl (1R,6S)—6—{[(benzyloxy)carbony]amino}—3—cyclohexen—

l-ylcarbamate:

PhCH,00C, v
H

= itn

" ~COOCH,Ph

4-Cyclohexene-1,2-diamine hydrochloride (4.0 g) was
dissolved in a mixed solvent of water (20 ml) and
acetonitrile (20 ml), and benzyl chloroformate (7.66 ml)
and potassium carbonate (14.9 g) were added, and the
mixture was stirred at room temperature for 3 days. The
reaction mixture was poured into water to conduct
extraction with methylene chloride. To resultant organic
layer was washed with saturated aqueous solution of sodium
chloride, and dried over anhydrous sodium sulfate. The»
solvent was distilled off under reduced pressure, and the
residue was purified by column chromatography on silica
gel (methylene chloride) to obtain the title compound
(8.22 g).
"H-NMR (CDCl3) &: 2.03(2H,m), 2.53(2H,d,J=17.1Hz),
3.77(2H,m), 5.03(2H,q,J=12.3Hz), 5.09(2H,q9,J=12.3Hz),
5.59(2H,s), 7.32(10H,m).
MS (ESI) m/z: 381 (M+H)".

[Referential Example 115]
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Benzyl (1R*,2S*)—2—{[(benzyloxy)carbony]amino}—5—hydroxy—

cyclohexylcarbamate:

OH

PhCH,00C

H £
HN\COOCHZPh

The compound (10 g) obtained in Referential Example
5 114 was dissolved in absolute tetrahydrofuran (70 ml),
borane-dimethyl sulfide complex (7.4 ml) was added at 0°C, "
and the mixture was gradually heated to room temperature
and stirred for 14 hours. Ice was added to the reaction
mixture to decompose excessive borane, and a 1IN aqueous
10 solution (80 ml) of sodium hydroxide and 30% agueous
hydrogen peroxide (80 ml) were added to stir the mixture
for 1 hour as it is. The reaction mixture was extracted
with ethyl acetate, and the resultant organic layer was
washed with saturated aqueous solution of sodium chloride
15 and dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl
acetate:hexane = 2:1) to obtain the title compound (9.2 g).
'H-NMR (CDCls) §: 1.98(1H,m), 2.08(1H,m), 2.30(1H,m),
20 3.43(2H,m), 3.73(1H,m), 5.06(6H,m), 7.32(10H,s).
MS (ESI) m/z: 399 (M+H)*.

[Referential Example 116]
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Benzyl (1R*,28*)—2—{[(benzyloxy)carbony]amino}—S—oxo—

cyclohexylcarbamate:

0

PhCH,00C v
H

= I

; “COOCH,Ph

Dimethyl sulfoxide (8.2 ml) was added to a solution
of oxalyl chloride (9.9 ml) in methylene chloride (90 ml)
at -60°C, and a solution of the compound (9.2 g) obtained
in Referential Example 115 in tetrahydrofuran (90 ml) was
added to the mixture at a time. After 1 hour, the
temperature of the mixture was raised to -40°C, and
triethylamine (26 ml) was added at a time. The mixture was
heated to room temperature as it is, and stirred for 3
hours. The reaction mixture was poured into water and
extracted with methylene chloride. The resultant organic
layer was washed with saturated aqueous solution of sodium
chloride and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
residue was purified by column chromatography on silica
gel (ethyl acetate: hexane = 1:1) to obtain the title
compound (8.0 g).
'H-NMR (CDCl3) &: 2.27-2.43(4H,m), 2.78(1H,dd, J=14.4,3.9Hz),
3.86(2H,m), 5.08(4H,m), 5.22(2H,m), 7.32(10H,m).

MS (ESI) m/z: 397 (M+H)*.
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[Referential Example 117]
Benzyl (1R*,2S*)—2-{[(benzyloxy)carbony]amino}—5,5—

dimethoxycyclohexylcarbamate:

MeO_ OMe
PhCHZOOC\ o
HN\COOCHzPh

The compound (3.89 g) obtained in Referential
Example 116 was dissolved in a mixed solvent of methanol
(15 ml) and tetrahydrofuran (15 ml), 2,2-dimethoxypropane
(10.7 ml) and p-toluenesulfonic acid (187 mg) were added,
and the mixture was stirred at room temperature for 3
hours. The solvent was concentrated, and a saturated
agqueous solution of sodium hydrogencarbonate was added to
conduct extraction with ethyl acetate. After the resultant
organic layer was washed with saturated aqueous solution
of sodium chloride and dried over anhydrous sodium sulfate,
the solvent was distilled off under reduced pressure, and
the residue was purified by column chromatography on
silica gel (ethyl acetate: hexane = 1:2) to obtain the
title compound (3.54 g).

'H-NMR (CDC1l3) &6: 1.30-1.41(4H,m), 1.93(1H,m), 2.38(1H,m),
3.19(6H,s), 3.46(1H,m), 3.59(1H,m), 5.03(2H,q,J=12.5Hz),
5.09(2H,q,J=12.5Hz), 7.32(10H,s).

[Referential Example 118]
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N—[(1R*,28*)—2—Amino—4,4—dimethoxycyclohexyl]—5—
chloroindole—2—carboxamide and N—[(1R*,28*)—2—amino—5,5—

dimethoxycyclohexyl]—5-chloroindole—2—carboxamide:

0 0
Cl
HN N
H
0
5 The compound (1.45 g) obtained in Referential

Example 117 was dissolved in methanol (12 ml), and 10%

palladium on carbon (290 mg) was added to stir the mixture
at room temperature for 20 hours in a hydrogen atmosphere,
10% Palladium on carbon (290 mg) and methanol (10 ml) were

10 additionally added to stir the mixture for 8 hours. The
reaction mixture was filtered through Celite, and mother
liquor was concentrated, and the residue was dissolved in
N,N-dimethylformamide (10 ml). 5—Chloroindole—2—carboxylic
acid (320 mg), 1—(3—dimethylaminopropyl)—3—ethylcarbodi—

15 imide hydrochloride (377 mg), l-hydroxybenzotriazole
monohydrate (301 mg) and N-methylmorpholine (360 ml) were
added, and the mixture was stirred at room temperature for
14 hours. The reaction mixture was poured into an aqueous
solution of sodium hydrogencarbonate and extracted with

20 ethyl acetate. The resultant organic layer was washed with
Saturated aqueous solution of sodium chloride and then

dried over anhydrous sodium sulfate, the solvent was
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distilled off under reduced pressure, and the residue was
isolated and purified by preparative thin-layer
chromatography on silica gel (methylene chloride:methanol
= 93:7) to obtain N—[(1R*,28*)—2—amino-4,4—
dimethoxycyclohexyl]—5—chloroindole—Z—carboxamide (or N-
[(1R*,28*)—2—amino—5,5—dimethoxycyclohexyl]—5—
chloroindole—Z—carboxamide) (98 mg) and N-[ (1R*,28%*) -2~
amino—5,5—dimethoxycyclohexyl]—5—chloroindole—2—
carboxamide (or N—[(1R*,28*)-2—amino—4,4—
diméthoxycyclohexyl]—5—chloroindole—2—carboxamide) (105
mg) .

N—[(lR*,ZS*)—2—Amino—4,4—dimethoxycyclohexyl]—5—
chloroindole-Z—carboxamide:

'H-NMR (CDCl3) 8&: 1.45-1.50(2H,m), 2.06-2.10(2H,m),
2.34(1H,d,J=13.1Hz), 2.78(1H,dt,J=2.9,13.1Hz), 3.18(3H, s),
3.23(3H, s), 3.75-3.77(1H,m), 6.24(1H,d, J=8.3Hz),

6.79(1H, s), 7.23(1H,dd,J=8.8,2.0Hz), 7.35(1H,d, J=8.8Hz),
7.60(1H,d,J=8.8Hz), 9.53(1H,br.s).

MS (ESI) m/z: 352 (M+H)".
N—[(1R*,28*)—2—Amino—5,5—dimethoxycyclohexyl]—5—
chloroindole—2—carboxamide:

'H-NMR (CDC1s3) §&: 1.83-1.87(1H,m), 1.97-2.01(1H,m),
2.39(1H,br,J=13.2Hz), 2.86-2.90(1H,m), 3.22-3.28(10H,m),
4.00-4.02(1H,m), 6.77(1H, s), 7.23(1H,d,J=8.5Hz),
7.37(1H,d,J=8.5Hz), 7.61(1H,s), 9.49(1H,br.s).

MS (ESI) m/z: 352 (M+H)".

[Referential Example 119]
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