DESCRI PTI ON AN OXI ME DERI VATI VEAND PREPARATI ONSTHEREOF

TECHNI CAL FI ELD The present invention relates to a
waavgloiodd ne derivative having an excel |l ent gl BCOMPIaGR14533

activation effect, which is useful as a nedicine.

BACKGROUND ART d ucoki nase (GK) is one of four

hexoki nases found in mammal i an ani mals. The

hexoki nases catal yze a conversion of glucose into

gl ucose- 6-phosphat e whipstsdrratmN i rst step of

gl ucose netabolism GKis localized mainly in hepatic

parenchymal cells and pancreatic b cells, and plays an

i mportant role in whole body glucose honeostasis as a

rate-controlling e &&5 olismin

t hese cells. The hE%%§EC£§%M 6%%@%%% |éﬁ$orns of the

enzyne are different in Ntermnal 15 am no-acid

sequence depending on the difference of each splicing,

but are functionally indistinguishable. Three
TECKNECAASESEBRCcept K are saturated in enzymatic

activity at a glucose concentration below 1 mM but Km

of K is 8 mive phésént simidrhiivra yeydies g eal imagge forming

of bl ood-glucose |evels. Therefore, Knedi ated

az)%ta&*@t‘%ﬁgl, ULRH AbHEgse-tithaiRel s ol anachhyat Bermabng hepparatus

ncentration of bl ood-glucose increases from nornal
l.evel 0 t ndj I IRdiMn. A
Wﬁﬁéoﬁhégpggy%gé E&gﬁugé?ig%€$%%ﬁ§f§18%%§ggéensor of
pancreatic b cell’s and hepatocyte has been proposed
(nonpat.ent docunent 1). Thereafter, it has been
clarified that K actually plays a definitely
BAGKGROEND ABe in whol e body gl ucose honeostasi s
according to the results of &K genetically- nodified
ani mal st udiles-j6K KOinttegdeRPBGOHSHT @l Ditidely known as
(nonpat ent docunment 2), while both normal and _
HiRREFLEMLBE Dped EapIEss isnghGKs showeteisowsrcglinddse, copying
| evel than wild type animals (nonpatent docunent 3 ).
Wteu{,' Ly orset 1diabet gscofqaihe por@dtgpepleinting, image

-2), which is one of the genetically determ ned

di.ahet es, | 0ss. f, [ Ut at i ' d as havin
3%%&%%“ n%rﬁﬁglﬁ%’ﬁggﬁﬁdggﬁt t’a?ﬁgﬁgk?%%ﬁgﬁggzﬁséity ?
in MODY-2 resylts in_ hyperglycem a (nopn t GUens
e e KefdHE RandS 5&&?P¥%§gh%%i%gr§?§§§nﬁ§§%.<n1 ch as
W th increased enzymatic activity have keen fagund %ndt bes
teerget ipen pepesh (e g pEERY cericr TefohBat BntPRFTTUNENL et Peing
Accordingly, GKis believed to be a glucose sensor and )
1onipteay tarpdpmonabatiablbat nekidirnahaé iof cgldedgerecording
honeostasis in human as well. It is expected that a &K
A MRt IR RowRd dids 1an rensulingt papec, agnd othé nlike) by
cells, an enhancing effect of glucose uptake in liver
2kd A Rl pne el beckedl-depatiiguaul Bubhsiacs Wilaps thereon
conpou activates a (K sensor system and hence, it
LS believed t.hat .suc 0 Is useful for
’%Jf%%t? n@e,cqro#lne%(ahrreﬁ%, %&pg&%ﬁg?gbet es. Recently, it
has been shown that a pancreatic b cell _t Ce s
gl ucoki nase % S&i’icgt F‘Pbﬁ‘f‘%%el CIH ?RP"F‘E%%{?%@ o dSepecessary
(Ventronedi al hypot hal anmus, VMH) in rat brain. About
20%oireasevehe eldcs rag \VH 18P CE 1t itd P At IYf HEGRE on paper
responsi ve neurons and it has been thought fromthe _
pasis thatmpieye fagei gpatitant fbkes dre dawrmonethgdefin which
body wei ghts. An intracerebral adm nistration of

9h USRS Erd oAt i slecd eas esorfvagdnignbake, fbut conveléng paper is
contrary, rat becones overeating by an intracerebra

§9&Qi§%§tél%ﬂ:fiﬁe@,u%ﬁ§ep§§@f ag ghkucasariines w¥ ednveying
ause suppressi on of glucose netabolism In

el ect rophysi ol ogi cal experinents, glucose responsive

neurons in VWVH are stinul ated when gl ucose increases

from5 to 20 MM and the activity is bl ocked by

gl ucosam ne or the like (nonpatent docunent: Di abetes.
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derivatives (patent docunent 2),
het er oar yl car banoyl benzene derivatives (patent
wdaoewrrmeni43 3) , heteroaryl derivatives (patent decutarmwne/314533
4), substituted aryl cycl opropyl acet am de derivatives
(patent docunent 5), 5-substituted pyrazine or
pyridi ne derivatives (patent docunent 6), substituted
(thiazol -2-yl)am de or sul fonam de derivatives (patent
pE0E R Rk t thctsbhstidntadcphesyhadet omake, deconatanvesliistance
(patent docunent 8) or am de derivatives (patent

1%%%1@% b%cdf@éllﬂ 90-d Ur PIRPREAAGHA theSPhBEI] Wik®lacement

-am not hi azol e, which is an’internmediate for the

xi me_derivative o h e ' j ;
Oge%@?%éa P Yat een({ b&o(’g%%een%lrylSbgﬁgg%il?ﬂm%rg%@dmg' and
5-fluoro-2- am not hi azol e hydrochl oride is pr.epared_b .
SLPEAELRG o BRBRD. 39 Hr TGt isn L BrprL RSO gy dans dr dirt
derived from 5-bronp-2 -anmi no thiazol e hydrochl oride ,
reistf tAnpuEydni a el 156 SReyesp theaPRRGTtRed the recording
resultant with N-fluorobenzenesul fonylim de (patent
hdeeunment 10, Preparation 61; patent docunent 11,
Preparation 21). It is also described in patent
docunent 12pihaht Spéemmt 2t anjaiid sz dlad dvpgienbPatede
is .prepared by a reaction of brononal onal dehyde with

I QUL eVl hgomet hods di scl osed in patent
p%%%%#@ﬁ?OTgﬁﬁﬁdgpatent docunment 1 1 give the product

in lowyiel nd en an an A.-ndu [

met hod. Add???%ﬂ‘é?ﬁ?/?‘“ﬁ%%@?%t h%%g%?e;% 8%“:&&3;1 idﬁ%glat%te‘iﬁtle 2k
docunent, 12 gi ves_2-anj not hi azol e as a by- product
Agmldeaitdoni MPr care 6P enove, and hence it is

difficult to obtain the desired conpound in a high

purity. Besi Hben thidenktinedreBi optohepaweiag belt for
preparations of wi de range of 5-substituted 2-fluoro
arwstinicapabes bt heost hive By farend riXiearispothi hgoktract the
Compounds havi ng an oxi ne structure therein have been

8867 L hethel dorRAlnlg BETHMIN St A&t forl Bramnd Isenpatseatic force
docunentseG to g%'f%atent docunent 1] W0O05/044801

“{f%}% 8%%%9[1%@ c&hv CIH %ﬁﬁs\?\%ﬁ%e@oﬂéﬂﬁn{:hé] recording

at ent cunhe 4/ 063194 [ pat ent
d t 5] WD04/Q063179 tent d el .
O POB AP [ b0 HERBR O GEHAT OSDR A (5B 2P e

docunent 8 ] W003/095438 [ patent, docupent . . .

AN 3055489 Ppat aﬁfleaéE%ﬁeﬁﬁe01fG]lq/§ﬁﬁﬁoaﬁ§%%lPﬁ‘§t ghfections

docunment 11] W004/ 072066 [ patent document 12 i

R RF5a ¥ Denpat Eon eqeopient IBRAADYSLD2 IVEL %6%6@@ ejected

docunent 14] W001/012189 [ patent docunment 15 ]

NN H26208wE patcdnanddcuaehbchéd ta0RBe 6287683 ty of an ejection

[ nonpat ent docunent 1] Anerican Journal Physi ol ogy,

li(t?i@@% 2Ad A3 ntPB4adpoy th36 tnenpatlianty docuferined image
Cell, volune 83, 1995, p69-78 [nonpatent docunent 3

Proceedi ngs of the National Acadeny of Sciences of
Jt%eé?f]?a%e@vol ume 93, 1996, p7225-7230 [nonpat ent

document 4] Nature netics,_ val.u 354, . 7

1-722 [nonpﬁbﬁ%egogﬁr@h}sB]asl\lgﬂfréﬁafggdl%g%ftneéﬁ %Pcument 3
Medi ci ne, vol une 338, 1998, p226-230 [nonpatent
oexendist 265nBiN MEEhedés CytFleted & ER EgEénEé?bégl a surface
(1994), 103(5-6), 213-18 [nonpatent docunent 7]
Bfil 4 etdaomaf reké uBhési tatiuSedi @y Wie Rwatqdigogplets are not
66(8), 2335-8 [nonpatent docunment 8] Pharmazie (1988),
48£ 8 e d3-dhn BINSCleQBIdRE 1GF £li NVENDL Chlbpheipgeskattric charge

i nvention provides a novel glucokinase activator,
%Q{EEII? I gcﬂrarltihﬁ/ RipRhaxics apdt ek bleatfestclRirge of the

I seases 1 nvol vi'ng "gl ucoki nase, such as di abetes,
conplication associated wth diabetes, or obesity. The
present invention also provides a novel conpound
havi ng an excel |l ent gl ucoki nase activation effect
which is useful as an active



i ngredi ent of a nedicine. According to extensive

studies for problens to be solved by the present
wonvemiiaas, it has been found that an oxi me deCTNPI0&&14533

of the followi ng fornmula has ;an excel |l ent gl ucoki nase

activation effect, and the present invention has been

conpl eted. The present invention includes the

foll owi ng enbodi ments. (1) An oxine derivative of the
vaerskal yioraada fild cohesging Reng ¥o itheasytface of the record

heteroaryl; Qis cycloal kyl, heterocycle, alkyl or

%ldg%y&é)laf Jﬂhos ahet grgar ybrRindeheiz0e¥ctre fcdbding head.
th rogen atom halogen atom cycloal kyl sul fonyl,

| kyl sul fonyl, .al kyl sul f] , ' 0 ;
A5t FERRAPD 1n L0 %tjf{*%{‘%%y ta:%ﬂ%{z%\{gﬁ topye Conveying belt
hydr ogen at om. hal ogen at.om cl oal kyl sul fonyl , .
CBO AR G O BN BB LRy T GO PGRYE LA 1 idving the same
substituted or unsubstituted alkylthio, nitro,
pelbstityugedtoat uns ubw icUrEyiag Reltslibeh the ediptace of the
unsubstituted am no sul fonyl, substituted or
papeuhsti tuted heterocyclyl-thio, substituted or
unsubstituted heterocyclyl-sulfinyl, substituted or
unsubsti t ut edrbgt enecxtéyt - Ul Samteses Hastanttutied G224528
unsubstituted heteroaryl sul fonyl, al kenyl oxy,

substi t ut edlgra st | butad aldeesyin Pabshiind@antt 4, there
unsubstituted al kyl sul'finyl, substituted or

unsubstituted heter.oaryl [ ' - : :
Juﬁw?uggﬂ‘”f‘ u?JeecthFe]tfrl&aqr é\eft Ilﬁ%g; ﬁl’gsgﬂh%%}q’ae&gng belt, in which
i ndependent |y hydrogen atom al koxy, substituted or
AP BUOREPER bES cPETVSBbSTRT A PTe mediult and the
unsubstituted heteroaryl, alkoxyal koxy, substituted or _
aoTseystiat ne bl by 8PpAVEDY, a a6 rnatibagi e kREd Iy charge having
unsubstituted aryl, substituted or unsubstituted

gayiharey lanchydgaxyveapkaaoytieal kyl the ozonveying belt.

al koxycar bonyl, substituted or unsubstituted aryl oxy,

hal ogen at omp+exe, DBEufthst it Urgfasselmssiodalt edhtent
aryl carbonyl oxy; R5 is hydrogen atom fornyl, hal ogen

t Qn; bstizhut unsubstitut ed al koxy,
ngégL?Iclat u%n KPS biph 4L 66385 y

ed or unsubstituted am nosul fonyl,
substituted_or unsubstituted alkyl.thi a :
substitutedAﬁrmﬁﬂgng??tﬁ?%%ehé?gﬁggygp§%¥sggfgﬁ9 ,apparatus
nitro, substituted or unsubstituteg C cloaB§¥l, . 1t b
e i Beeprd BRREH 1SaPkyFRGFFINYP , CRALRYN Y &islt by
unsubstituted carbanoyl, substituted or unsubstituted
ditermartAttin 6prsabsan taket wic fAskPsts taanegadifiheetween the
car boxyl, substituted or unsubstituted heteroaryl,
Subsddd wiredherramsith skidiutmeandl tymnykcosdibsyiterdd sor that ink
unsubstituted heterocyclyl-carbonyl, substituted

@féﬁ%% stitytednheh e huyad sk i fddted By the electric
unsu

stituted heterocycle, substituted or

J'E'Jlne ng‘%’:di ﬁ(%g%rffé fo%ﬁls%XEbiaéﬁﬁe%ﬁ thyked 1 image forming

nsu cycl oal oxy, anoyl, or substituted

or unsubstitut al kyl ; .R6_.i s dr ogen : ;
SORATTLIR S8 BFOTh I £ B PP el ShSnIEpRs, 5t sturbed
carboxyl; or a pharmaceutically acceptable salt, . .
ahdresPrdiny qaRNel NfePaEEPTaRd V& BfIq0T CRRELLLRNR HGNK mist
Ais aryl or heteroaryl, provided that Ring Ais not
gbhezaiad faontttiadilagbbydf the drqimfharedtdcdanng is attracted
acceptable salt thereof. (3) The oxi ne derivative of
£3)ewheriiniRyngrAchs e&fadticl wmiphafneceutdéaatding head as a
acceptabl e salt thereof. (4) The oxine derivative of

erei ' ich phenyl or pyridyl, or a
%%%?yn\gccéﬁt%%#%%égzlpt abl e salt thereof. (5) The
oxi me derivative of any one of (1) to (4) wherein Qis
cycl oal kyl, heterocycle or alkyl, or a
pharmaceutically acceptable salt thereof. (6) The
oxi me derivative of any one of (1) to (4) wherein Qis

o, .



(10) The oxinme derivative of any one of (1) to (8)

wherein Ring Tis heteroaiyl of or a pharmaceutically
wacoEwpiaiBbe salt thereof. (11) The oxi ne deri vRCTNR200$/314533

any one of (1) to (8) whereimgRing T is thiazolyl,

t hi azol opyridinyl, pyridyl, pyrazinyl, benzothiazolyl,

qgui nol yl, thiadiazolyl, pyrazolyl, thiazol opyrazinyl,

t hi azol opyri m di nyl, cycl ohexanot hi azolyl or

di hydr ot hi azQle®WHdbayh, a0k fEcpharaanetiod folryhandling this

acceptable salt thereof. (12) The oxinme derivative of

e_qf .(1) t wareld forakdss diiazeled in Patent
p?ﬁ%%%@l%%y%%d%ﬁy?T£ %rldylfﬂ%fﬁgggﬁyl, béhzothiazgﬁylé ="

t hi adi azol yJ hi azo raziny [ | opyLim.di

DB ETGREx AN hi STy R OF SaLAVAT St (A LERraoyr Py oo & ecor
pharmaceutically acceptabl e salt thereof.l&%Sb Ehe ectric
megiiie aRed iohar FYEV RN L R Pedid bRPPIYIRE AR IREPRH TR Hy

T is thiazolyl, thiazolopyridinyl, pyrazinyl, )
chhiraegi haviyg , padi iz @I@ylraggﬂ’yj.v%rpolarltles to the conveying
t hi azol opyri m dinyl, or a pharmaceutically acceptable

peakt. tBeredfryintrhEhmdxierk edecitvati vlzaofe ariyrhopesafive and
(1) to (8) wherein Ring T is thiazolyl or
nte%:a%ziqleoﬁ)éﬁ.bg'ﬁe\lés &h endhairmcerutdcahky racoegtablitum at the
salt thereof. (15) The oxine derivative of any one of

(1), to (14 ' ' r halp ative
%ﬁ@%ﬂtaﬁé’aksggggggg55%0%??5526@2%?a I%?%éﬁ? the?gﬁ%.
(16) . The oxinme _derjvative of a an f

Rﬂ%ﬁﬁ%ﬁ?eﬁll?soﬁga? g%%dafbﬁns%ﬁﬁéfeb%%%ﬁggé%tFggéﬁélal on the
acceptabl e salt thereof. (17) The &xine_dggjygg%getof
Wme@im(llf y{-%jl{qqg, dRetEtnti® sflectric tie at may cause
cycl oal kyl sul fonyl, substituted or unsubstituted

il dplssueinfenriy lof smpstit poedt benarsgstk GFoes 8kl Packflow of
nitro, substituted or unsubstituted am no, substituted

Ok Usdib sty tigldedeaim nosul fonyl , substituted or

unsubstituted heterocyclyl-thio, substituted or

unsubst i t ut g aster ogyckybn sath fomde fohGkgt uppdratus, it is
unsubstituted al kylsul fnyl, substituted or

unsubstitute r y I j ied to the
HHUhEt 4 ﬁf) ed #Zl{oglr ggi%y%utﬁ#%@ %%)érels% st &Et‘ﬁ téag%g?éppl
unsubstituted heteroaryl, or.a pharymmaceuticall. .

BRI B WL ?ﬁ8P§8¥pb?1§}€%H%”g%%§%E)éf%&ﬁ%ﬂv%noPrder to
any one of (1) to (16) wherein R2 is |, .
eyctent Ky loountenpct 5b®styEiRcs Porenhdabset tifiegecord medium
al kyl sul fonyl, substituted or unsubstituted
wdewshbfremdrdiog semd varyied cor thmbabssiafutlee types of record
heterocycl yl -sul fonyl, or a pharmaceutically
RESEPTADI181eS ahir Flaler potent19) Jhetloximmcaled meatiiwe vefrying on
any one of (1) to (16) wherein R2 is

E%él §g¥¥lg%ngﬁyggonn%gg§tituted or unsubstituted

al kyT su

onyl, or substituted or unsubstituted

' | f ti t abl
am nosu Ongy#hefg%u%)kgr’%?ogﬁgc%%li iggieéﬁbfo%"r‘rfégﬂ ap k?aﬁi(:ﬂlé)e between

thereof. (2 rivati of any one of

to (16) wherein R2 is cyclpal ky] sul fanyl,, .substifut .

BPe LS AaCEaE QR HES ANT DRGFC Ik s R B e o b iied to
unsubstituted heterocyclyl-sul fonyl, or substituted or
theubstveying brlttericamats puogiged, ofigference 1s generated
pharmaceutically acceptable salt thereof. (21) The

pxtweer etiey atbuetod £ amsidriercotléetirio ¢Hgd)ganaadetne REnount of
i s cycloal kyl sul fonyl, or a pharmaceutically

8668P1 8Bl &1 s@ i d halpafe Appd)icthecoxheecdeveyatgeeldf. Thus,
any one of (1) to (20) wherein the substituent of the

" tityt.ed am lon 4 b asRstdt HE88s @o be either
Eﬁéu%§¥%#%$Egéghﬁ§?#hgsg¥ég1E@?E%gg%gtituted or
unsubstituted heterocycle, or alkoxy, or a

pharmaceutically acceptable salt thereof. (23) The

oxi me derivative of any one of (1) to (19) wherein the
substituent of the "substituted al kyl sulfonyl” in R2

oy

e o N R



unsubstituted heteroaryl, substituted or unsubstituted

cycl oal kyl, or hydroxy, or a pharmaceutically
wacoEpiaiBe salt thereof. (26) The oxi ne deri vRCTNR200$/314533

any one of (1) to (4) and (9)5to (23) wherein the

group of -QR3)(R4) is cycloal kyl substituted with one

or two groups selected from al koxy and hydr oxy,

het erocycl e, or al kyl substituted with 1 to 2 groups
poslk eet8dot r QEyhy v ey BN I haiddageed fort inps alfstict beédg

heteroaryl, or a pharmaceutically acceptable salt

2 | rd Mvatd Mg Qhadidye @A€hOboklrive and
n%§€%§§§zﬁ§e¥%igﬁ%&éﬁ?%§?€€é§%$%a|ky|, gpkyl or b
and R4 are not any conbination of two

alkgngl, tgen.gs

n§PBLPESi RAepehaently sel ected from hydrogen, al koxy,

cyano, substituted or unsubstituted aryl, . hydrox .

al kyl t hi o, 5%%&1%%‘1%?{}%', r&ﬂaﬁg‘%&énoﬁt Ghe RFSsage of time,
pharmaceutical ly acceptable salt thereof. (28) The

towi ieveér pfathe eeFCrE GREree CD) the FaForddigdyur gloes not
(23) wherein Qis heterocycle and both of R3 and R4
bakemay dr pgede it mneai va lplearmatess i caid yitadsepohpessible to
salt thereof. (29) The oxinme derivative of any one of
cohkrb@ {RE)aMSIfidhdRr bF hypsaoggsoslnnd aesulring from the
hal ogen at om oxo, substituted or unsubstituted

ez.iLI l&%f@ib ?l_‘igihl LHEEd Phe uPé&@ﬁcﬁir‘ié‘t%cﬂrﬂlﬂ‘Qﬁlﬂ’rf W lthe head
stitute

Su or unsubstituted al kylthio, cyano,
substi,tuted or unspbstituted: heterocyclyl.- o
ﬁ%sPﬁ%}n§U%§PptBﬁgdggFEE%gﬁb§¥i % é%95§g¥6%fE%{, =
al koxycar bonyl, al kenyl, al kanoyl, substituted or
unsubstituted carbanoyl, substituted or unsubstituted
het eroaryl t hi o, substituted or unsubstituted am no,
EECSIOSUREe @ Fo INYRYHBON| t ut ed heteroaryl, substituted
or unsubstituted al kynyl, substituted or unsubstituted
het er ocycl ylT+oxy, aogesebst idhisd of dhsubsesentednvention to
al kyl, or a pharmaceutically acceptable salt thereof.
évrﬁgz)id,-@@n‘lﬁﬁf%v@%f iN@biseeuefarannageer rminly appat@B)s in which
erein R5 i's hydrogen atom hal ogen atom substituted
I URsupstj . I ; bstLt ; substi tut ed
i i e el B 5, R &g
cycl oal kyl, _al kanoyl , substi.tuted S I.tut : :
car barmoyl , §UF§F@t%Pgalg%cu%glﬁ%&iégné? %%%%gﬁ% fflvention is
substituted or unsubstituted heteroc%clcyl-m(‘yéé pr :
ubsevidean SPeUndoFingARRELA WA That cgn have the same amoun
pharmaceutically acceptable salt thereof. (31) The
exbirectel b atirge Dfr pagibhee ehd(r1g9atel (2B ahkE £ H RS record
is hal ogen atom substituted or unsubstituted al koxy,
SalDsin tigied arsunslbsidristredtaloky| phevents utist idispddcement of
unsubstituted am no, substituted or unsubstituted

%ﬁ{@%&é%f&?@f arf t3ebshicketed ef masypsthdutesbly form a
al’kyl, "or a pharnaceutically acceptable salt thereof.

%ﬁé&aiggkﬁgigﬁm%%{ivative of any one of (1) to (28)

substituted or unsubstituted al koxy,
substituted or unsubstitut.ed am no,. substi (R
unsubst i t ut ed* RECEFEY FFIEDN - graga%%té%%gégﬂg?ObjeCts’ an
unsubstituted al kyl, or a pharmaceutically acceptable, .
todge t hernblg (BPrame G6vedden Fat the 8¥e§ﬁ§}t ohRVoEtLon
(1) to (32) wherein the substituent of the . .
¥ subsdés us edhat kaypplyimdRydlg aggbyevedpersopaving different
unsubstituted heterocycle, substituted or
HHSUBSHE t 4@ the gt v, westdTirinisutred the vnsubgingubedit .
al koxy, substituted or unsubstituted carbanoyl,
hydroxy, triglkylsd | XY pRFHN0, aakkykagef Raytform is
substituted or unsubstituted heterocyclyl-oxy,
heteroaryl, substituted or unsubstituted hydroxyi m no,
hal ogen atom carboxyl, al koxycarbonyl, or
al kanoyl oxy, or a pharmaceutically acceptable salt
thereof. (34) The oxinme derivative of any one of (1)

o,




nmedi canent for treating or preventing diabetes, or
conplication associated wth diabetes including
woebirepas hy, nephropat hy, neuropat hy, ischem eCngprbe/314533
di sease or arteriosclerosis, @r obesity. The
substituents on the group of each synbol in the
conpound [I] nean as defined below. In R -R6 of the
conpound [1], substituents in "substituted am no",
appubsli sutRdraat nosel {@yion dnfudal idfupes iadveoahkly htgative
Substituted am noal kanoyl " , "substituted carbanoyl ",
1 Lt iyt c | 1v thelbshée bt £6 +alHaake an absolute
elégE§§?#%ﬁ%??EA?i§?¥E¥SﬁFK¥Eﬁ §¥§%uted al kyl sul fnyl ",
"subst itut ed al kyl.sul fony| " " tLEu KOxXY" :
Vaiﬁﬁs? t Gt eat At kansy %< aﬁs&b??ﬁ?%?édbgl @%yﬁé, medium not
"substituted cycloal kyl", "substituted cycloal kyl oxy".
mogghERAR U SRR "F%%‘I‘%}ﬁfdcé’rat}&ﬁylaf%cersﬁbgfgéﬁf%ﬁ“%eé time has
cycloal kyl sul fonyl ", "substituted aryl", "substituted,
canpkerys inte (st reapsd rediwmisoRyPuabt dyyq coptegt with the
aryl car bonyl oxy", "substituted aryl sul fonyl",
cosByt htubedt ar Minat kys caadmnyplrefetrabbyt i the edpsolute value of
heteroaryl ", "substituted heteroarylthio",

c1suhst bt Hhgdqgbeseraay whswhbenyt "the "rdigtd ededm is not more
heteroarylal%yl" , "substituted heterocycle",

tﬁ%ﬁbﬁt 5“9#7 ér.ert%(éy%gcléhégé minedUPStd Hiled1apsed. Further,
et'erocycl yl'-carbonylf™, "substituted

het.erocycl yl -thj o7, "substituted ... ; d
ek SEGErOrE! FSUPRHDFE . DokYet (ron hiive electzic charge an
het er ocyc| yl -sul fonyl", "substituted hydroxyi m no"

rege tiyehat ¢ ¢ luE ke ChREAI 2PPIGHEP (G € 16?¥+%@ge,% is not more
"substituted thiazolopyridinyl", "substituted

emadiznyl ", "subsituted pyrazolyl"™, "substituted

i mdazolyl", "substituted thiazolyl", "substituted

benzot hi azolryle" i mé g strinti nyegbpptatol sy Btcotrdabgtia ghedoresent
thi adi azolyl", "substituted pyrazolyl", "substituted
SHIAREAlPPYRRZ RS & uBEPShEYWEEOnG hhmeeh O RYT i po i tite’ ,and
"“substituted cycl ohexanot hiazolyl™, "substituted

di hydr ot hiy azol opyLi dioy! 2o 1SS bl EHEedokvd PRAY Welt so as to
& a\‘t;ts]’tviet %tl%é%ﬁg?l ?nh%#%ﬁ?p “Subst i t ut ed pyrrolidinyl"

, "substjtuted tetrahydrofuryl” , 'subst]i d

R dPc P ﬁ@ib‘l e,vagﬁ%s? i ot r&ﬁc?%%]é%%y({)rﬁ ththee surface of the
"substituted piperazin "substituted-

B
rqsEICh TSy S IoTe. Thalingt PERRSHE HBHRRT pEa Ly Rfser

"substituted piperidinyl" , "substituted norpholinyl"
predutstinedetindilorme papb ¢ Einces tbs tieqareggnedium is brought
per hydr odi azepinyl ™ , and "substituted tetrazolyl"”

1M U ddhaserispeaitd eahlvgyiingdi baled i n EXAMPLES. Such
substituents include (1) al kyl being optionally

substi t ut ed Mttli‘xiﬁygégé?/,pﬁéf@i%l TiH1s FWetmeht of amount
di - al kyl am no, carbanoyl, tetrahydrofuryl or pyridyl,

cycl.oal kyl . (4 (5 vevin

BpoRAE B B e G AP e, Y gy conveying

am no being optjonall. ubstituted with al L, Ca

B Kok BRI DY FeS SaRthot Eo Byt pyd it 2pyge posicive

carboxyl, (11) fornyl, (12) al kanoyl being optionally.

anbnéqaltisdt i ar isivo Cher 98 aBPHPﬁnFﬁth%yﬂg%Y§¥lng belt.

al koxy or al kanoyl oxy, (13) cycl oal kyl carbonyl, (14) _

Bt kpaayatsrpoie {dB)stment EL£6pmabikyl ofil PoRYELVeranfenegative

i ke. The R1-R6 groups may have the same or different

d140r 3 Subsidddiersl isel ect etef conveRengbbeetgisupsrformed by

Addi tionally, each substituent is explained dependi ng

%&gfﬂ%yﬂ@n  o® aTrife e o tahﬁeﬁ@ﬂfﬂ%lf'da [dd11l time of
groups of those synbols may have the sane or

different 1 to 3 substitutents selected fromthe

groups as defined bel ow. A preferabl e substituent of

substituted tetrazolyl in Rl includes alkyl. A

preferable substituent of substituted al kyl sul fonyl in



(preferably, pyridyl). A preferable substituent of
substituted amno in R2 includes heteroaryl carbonyl
woOpowfoerabl y, pyridyl carbonyl), heteroaryl al karoybP2006/314533
(t hi enyl al kanoyl ) , cycl oal kyl car bonyl ,
cycl oal kyl sul fonyl , al koxycar bonyl car bonyl ,
het eroaryl sul fonyl, al kyl sul fonyl. Mre preferable one
anong themis al koxycar bonyl carbonyl, al kyl sul fonyl. A
aBr £l atl e sy bsticbyentoobohe isebstd trnaatgedt iglekylewbr th charge
Is the substituent of substituted am nosul fonyl in R2

gpﬁgg F%a/ﬁ'xé] &g&éﬁglrgftﬂél&m | ¥rsUbssfé ATy W e niarstment

anDyI bei ng optlonally substltuted

nono-. or _di- ; woal k ed to the
\éme?lﬁ(ﬁ”bibto fo?]%ﬂ%/l%% lté)%td ?Q%lg{d tel%%g:ﬁ%ﬂé “Cyc oa yll,e d
al koxycar bonyl ; hydr ox koxy t.eroc cIe be
COPTRYHBINE b & R HOTHGL AY FLRg) o O Tk 05 £a1Ling
More preferabal e one anon then1|s am no beln
ofpeinopakeynstibsei vol bagei 19T mam-tisle gndnggative electric
car banoyl being optionally substituted with nono- or
Hiarglek gbplhygdr oxythal koxyeyyx|lrlikyl ; al kbxycar bonyl ;
het erocycl e being optionally substituted with al kyl;
hal ogen atofh pagt igsharFyrhyey appamd Xy preferably, when
pref erabl e substituent of the substituted heterocycle

p}é%ii%gv!esa 1 gxlé?%g'l%e@ie@érﬁ Qﬁb'rlﬁqle‘t £4 2ppi Redsts tesydonveying

I'ncC A preferable substituent of

d.het roc c
Sy SIeERLE RARGOT: AU Ry %%&?% Y pehat of
optlonall substi tuted wﬁt or.di-alk
HecErdar FnargRi ﬁésérf-sﬁgmnﬁ%. f e%fpﬂ%h%ﬁﬂﬁyoridbssﬁﬁpdﬁe&
wi th nono- or di-alkyl; am no belnghoptlonal
aphisitdattuitad amorh tmofiother e4eChI kg | ChaF &g | ka ¥shyihe opposite
al koxy; al koxyal kyl. Mre preferable one anong themis
iy balikyl greatbanblybn behaly whtitenaillegtsdbseheagedot the
wi th nono- or di-alkyl; oxo; al koxy; al koxyal kyl ;

T dd 14 Ar It Rleyles cAtpoaf géﬁ@kﬁtédbbylél.mttatoion of the
substituted heterocyclyl sulfinyl in R2 includes

| 0% 18YdEe¥abkyhnt ¥ RaBD¥lectric
é/ 3%& %O%I Iy sé)fbst tlf}pedbv% th nono- or rclil -al kyl ;
heteroar nosul fonyl _bein 0 d
AT oo Ao Py P CSH R Rel e e ok Ty Por e an
substituted with nono- or dj-alkyl; alkylsulf
redahdie alREXYAF Kihargl%"f‘lépjp%"éf tPai% CoR eé{hﬁﬁg"%ﬁﬁem fgrther,
hydr oxy: al kyl ; car banoyl belgg optionally substituted
wit¢ ferrioy, eppdicatkyhanexat af kogyelet ke shrype is adjusted
particularly alkyl. A preferable substituent of
shibsddd rdathdetiao eysiilonmentafy humndRRyi ncl udes
hydroxy; al kyl; oxo; al kanoyl; hydroxyal kyl; carbanoyl

bei ng opti oqq{é Xmél;}@%dﬂmﬂr%daﬂphbaﬁ@.ﬁ(&ccﬁﬂdﬂngﬁtkyclhe present
heteroaryl am nosdl fonyl being optionally substituted

%ﬁ%%lgﬁ%nr? elcpél\,?c#]eé’" i A %9§*i§;'159 98&\:98@' 'lvé(veforms having

nono- or di al kyl Sul f onyl ;
al koxy; al kox

al kyl I\/bre referab a

Ryt orent nOR L e PR BN g Pt Bl y'@%%cém%g iy pelt.
wi th nono- or di-alkyl; oxo; alkoxi alk%iy % 1y /% h
Bres eridblie redsthiesRt have SRpabpeinkg value of'electric charge
het eroaryl sul fonyl in R2 includes alkyl. A preferable

stbtd tueitcefo® st reared medioxynph MRr e fhppderedetermined
cycl oal kyl . Apreferable substituent of substituted
ahkybsyEfinyh preddmeinmes ialek oayc albosypl, sahkexyhe record
al koxyal kyl’, cycl oal kyl (preferably, cyclopropyl),
%}é Qﬁyls %@&3 ﬂﬁ"tﬁﬁ:&rcdﬂ%%‘ékﬁshﬂzﬁt eHeaBbAPeying belt. Also,
substituent(s) : or 2 groups selected from al kyl,

al kanoyl ), substltuted or unsubstituted heteroaryl
(preferably, imdazolyl, triazolyl) (substituent(s)

al kyl), al kyl sul fonyl, cyano, substituted or

unsubstltuted heterocycle (preferably,

o,



among themis oxo, hydroxy. A preferable substiutent

of substituted aryl in R3 and R4 includes al kyl,
woyenriwiidaal ogen at om al koxy. A preferabl e subBCTAUPBENG/314533

of substituted carbanoyl in R8 and R4 includes al kyl.

A preferable substituent of substituted aryloxy in R3

and R4 includes al kyl, cyano, halogen atom al koxy. A

preferabl e substituent of substituted aryl carbonyl oxy

1‘tn 1B3pandiBdei b6l Hges alkylaney erweeal ggevitdtvemcharge and
al koxy. A preferable substituent of substituted al koxy

n(—:‘ga%§v|en&]1 e°’ %B%Hré 4eds Ohe WASHRSE! bt WM taikidhand negative

bstituent or 2 groups selected from al kyl,
| K b | K
%%ﬁ%ﬁr:}glg n % SPI a %&9?;&%%%%@ gﬁawlevgﬁltncgl splacement

car boxyl ; hydroxy, sub tltuted
Cﬁ%ﬂ@?é@?cp%s%%h%%ﬁﬁ?ﬁ%%@€§¥30W09 )ml% l%¥ Ry PTPyF oructures
al koxy. More preferable one is am no being optlonally
thebsbivt sttedlwi fhrrdne- 2okidh-araldty dtd oyl bei ng
optionally substituted with nono- or di-alkyl;

hydr oxy; parhiecithagd Foaniing dyspaip opt acﬁalrtisyng to the present
substituted with nono- or di-al kyl; hydroxy. A

RRIRLR ensubsikkt Heahief aayta@tiﬁgjtmbmm oS bdsointyilve mnd
R5 1 ncludes al kyl. Therefore, said substituent is

%afocﬁ?l k%'legli: QE é‘lllgn(% ﬁﬂl@(ﬁ@bytgé @érlﬁ\yéylrﬁ_j belt so as to

erabl e Substifue of "substituted alkylthio in R5

| n&%g%%‘f [[l%l bej n etlleon‘%lllcyc Hﬁg;ﬁ‘bﬁ%t&‘ﬁrf‘ééé‘om% record

bon an1no ogen atom
hydr oxy; carboxyl ; carbann t|o
rbistl PGSO (RAROART 1 &@%% FoRgpactermined

More preferable one anong then1|s an1no bei

ojpte daal eyapebdtdinaedhe rﬁcm@ed@wﬁﬁsﬂwgm into contact
al koxycar bonyl am no; hydroxy; carbanoyl being

WPt andl lopnselhshit beéed. wWiTHusnons- ierpe$sHhkg|to have the same
particul arly dial kyl carbamoyl. A preferable

%H&]?A td@fﬁoéiftﬁ;léb%wdt vcgd theberneyet vt - sk fgaybn i thdSrecord
I ncl udes al kyl. A preferable substi tuent of

%% ic’lglﬁtﬁlf'r%y Su%ﬁ{e%rlﬁy 15%&88@89811%&8@ Sé%\ﬂlons and

rona |tute nono- or di-al ky

pref erabl e_ sub t uent . of sub fit I
RBCEREPU RS ﬁhbybélﬁém%b?lona 1§L§qu%&%%%§k%t%é%yl@Ormlng
nmono- or di-alkyl. A preferable substituent of
@U@S@thn%kFEhﬁ@ﬁﬁﬁyl in R5 includes substltuted or
unsubstituted al kyl (substituent(s): 1 or
gr oupssel ect@thdnr ohr hydﬁoxﬁﬁamsoénﬂﬁdea&eo@%qkée present
am no being optionally substituted with nono- or
dhvahkybn wigtlebeabyk) oy Appaldent, firemetharfdl lawimyg detailed
pref erabl e one anobng themis substituted or
H ?HP&BH&K athl kydad sybstdjuericish withothd geeupsanying

ected from hydroxy, heterocycle, dialkyiam no,
geteroaryl) cycloal kyl. A preferable substituent of
OBYHIP UL ed heteroarylthlo in RS includes alkyl. A
oreferable.substlt pstituted amno in RS

2 SGh 1e2 or unsubstituted

an1noa|ky| (substltuent(s 1 or 2 groups selected
from al kyl , Bikaroyls)a &t §éﬁWthOWlﬂg an entire
alkoxycarbonyl Mor e preferable one annng themis
akkybtuaadofemceschamosal kylitorofdieal kKpegepipLméigappparatus
di -al kyl . A preferabl e substituent of substituted
heteraahy! tbNafdehivsdintas: alikhe prpseher dblvention;
substituent of substituted al kynyl in R5 includes
hydr oxy, ami ppsbej ngs %Otpil%akrll}éwsgﬁé&iﬁ@trﬁﬁlm dten@nos of the
or di-alkyl. Mre preferable one anobng themis
hydr oxy, di al kyi am no. Apreferabl e substituent of
substituted heterocyclyl-carbonyl in R5 includes
hydr oxy, al kyl, oxo, hydroxyal kyl, al kanoyl. More
preferable one anong then1|s hydroxy, al kyl ,

Y g,

L e 1



one is al kyl, al kanoyl. A preferable substituent of

substituted alkyl in R5 includessubstituted or
wansowrbgid4s ut ed het erocycl e, substituted or PCT/JP2006/314533

unsubstituted am no, substituied or unsubstituted

al koxy, substituted or unsubstituted carbanoyl,

hydr oxy, trial kylsilyloxy, substituted or

unsubstituted al kylthio, substituted or unsubstituted
shREerppYehyhsPXy, heteroaryl, substituted or

unsubsti tuted hydroxyi m no, hal ogen atom nore

preferably pybstttil ed) of1 Unsulstidiiisedwieieaackebfple of a

substituted or unsubstituted am no, substituted or

unsubsti t ut alL koxy, r Syhstituted or

cﬁﬁ¥ﬁ§§?9tﬁ?gg %%k@?%h?%¥g§%%%?ftutéd or unsubstituted

het erocycl yl - oxy, .subst,ituted or, unsubstitute

hydr oxyi ni nBIGhH d§ewP dtldms Br SRPEHY %Osfher example of
substituted or unsubstituted heterocycle, substituted
aoconnvsybsyi beledodl KoxysansebARP3tAEH 'or unsubstit ut ed

het erocycl yl -oxy, particularly substituted or .

unsubst i t ut edches et scy chrockubsagtan ethawing an outline of a
unsubstituted al koxy, further particularly substituted

RhrdRaubstict yrednbet enocysperatupr ef erabl e substituent
of substituted heterocycle which is the substituent of

substi t ut edF?Fkylé %&Q RS inghydes: adkYdhow*Rj units for
al koxyal kanoyl'; al kanoyl ; al koxy; al kanoyl am no;

Suslotbesonsianiap: 1 (elooencl e o
ZYEL)?;LQ/LE%&E?n%L‘%ﬁ%% (Jgﬁ]!ﬂg%e%%gll %{Cﬁw&}}g' W}S‘}en a conveying

substituted with nonoor di-al kyl; am nosul fonyl being
ettt draldlecsubstetat ed wi th nmono- or di al kyl ;

al kyl sul fonyl ; heteroaryl; al koxycarbonyl al kyl ; _
al kanoyl oxyaltkaneyls ahkoXxyuatbanydwashhonitg when paper 1s
am noal kanoyl being optionally substituted wi th nono-
Hofialis swbstit yied eneunsubsyitgtisslcar banoyl
(substituent(s) : 1 or 2 groups selected from al kyl,

al koxy) ; hydrexyal &%ng}ﬂl 1 19L6hakeYsNOIRbKANDYAL example of a

substituted or unsubstituted heterocyclyl-carbonyl

(substituent(s):  o0x0); substitut I

SR bl sttt b Ui Shad 8 e Sursace
carboxyl ; hydroxyalkoxy;_alkoxﬁalkoxy; hal ogen atom
rotemoidloxgiid MEascerEraitd VohE  among them i s al kyl ;

oxo; al koxyal kanoyl ; al kanoyl ; al koxy; al kanoyl am . no;

cycl oal kyl catlifonyli0afsnan iyt agen)RRemsy Banefgmple of a
fornyl am no; al koxycar bonyl am no; cycl oal kyl carbonyl ;

héh & ihedrgen )iy reajakadygasbarybiiboshyb ; bamieen

bei ng optionally substituted with nono- or di-alkyl;

& { o 0P8y O fe aRhGORA Y/ sSHbSEE butedthl H nbfwerd media
or di-alkyl; alkylsulfonyl; heteroaryl;

al koxycarbonyl X I anoyl ;

Be YLy Gul %@eyﬁ@ar rf al‘?!ek Y s@i}(ﬂltg', y

carbony onyl;” am noal kanoyl being optionally

substituted with no- _or .di-alkyl: ca ei

optional Iy §U§§tﬂggﬂ§da%i9ﬂhﬁﬁﬁgg£%?ndéﬁéﬂggg;gk Sxdmple of a
hydr oxyal kanoyl ; di (hal ogeno) al kanoyl ; gubs%ituted or
nessbEenent atk 38k te rRIPASHNT & BEHHT LORGHLPi PREWEER) :

0Xx0); substituted or unsubstituted hydroxyim no . _
£3abstiflent (@) cyal &k depgahbory bF L raot oplafraesyidmedia having
al kyl ; oxo; al koxyal kanoyl ; al kanoyl; fornyl; am no
berngropt | onatd e sthsitdtitiads;wi t h nmono- or di - al kyl ;

al kyl sul fonyl ; al kanoyl oxyal kanoyl ; am noal kanoy|

bei ng optiongdysupstiht i ekt JPBRowOhg & val kKade waveform
hydr oxyal kanoyl; nore preferably al kyl, alianoyl,

fornyl, hydroxyal kanoyl, particularly alkyl, al kanoyl.

A preferable substituent of the substituted am no

which is the substituent of substituted alkyl in R5

i ncl udes al kyl; carbanoyl al kyl being optionally

e



the substituent of substituted alkyl in R5 inclu des
al koxycarbonyl. Anong the conpounds [I] of the present
wonveniiasa, an exanpl e of prefererabl e conpoundeTarPmos/314533
those in which R5 is substituped or unsubstituted
al kyl . Among the conmpounds [I1], other preferable
conpounds are those of fornmula [I -A] as shown bel ow,
and the present invention includes also the follow ng
rE40ediHE N Sreldoi AR MRty atiltegef appeigentenl using
formula [1-A]: wherein Rng Ais aryl or heteroaryl; Q
dkff%¥§£93}%‘5¥+tix¥1§t£{&%a%i@ Krsdlt%geakr&@néb: aRinguface
IS heteroaryl or heterocycle; RL and R2 are
i ndependent | y hydrogen atom hal ogen at om
PRYEPbAR y?%ﬁ?%%ﬁ/l , al kyl sul fonyl, al kyl sul finyl,
al kylthio, or substituted or unsubstitut.ed tetrazolyl; .
R3 and R4 aF%GiH@eb%ﬁﬂbﬁ%FVSﬁﬁﬁFb@%ﬁﬁﬁPﬁﬁP.ﬁ§ﬁ£%§ F%tentlal
oxo, hal ogen atom cyano, al kylthio, alkoxy, alkanoyl,
oal pepygal koxy, al koxycarbonyl, substituted or
unsubstituted carbanoyl, substituted or unsubstituted
aryl, substiFi@t ad bs awnslbssitaitssh bbpwindarayivpltage waveform
substituted or unsubstituted heterocycle, substituted

r2hatAsHBSEi 4l socored ol dtweehn subshpbubpdldeation using the
unsubstituted aryl oxy; R5 is hydrogen atom hal ogen
at o ' ) eheakk¥face potential
sgpﬁgh9$¥eg?ifﬁ#%%%?agﬁkéﬁiﬁ*y%%iﬁ%géfﬁﬁxy, forrryl,p
al kanoyl , al koxycarbonyl, substituted or unsubstituted
O@apﬁﬁﬁ%jl, substituted or unsubstituted am nosul fonyl,
substituted or unsubstituted heterocycl .-carb%nﬁl, tential
SubSti { ut edF8F- Ui BT Lt ea REtePBYITI, FRE S RYEe
substituted or unsubstituted al kyl; or a
agphaemeceut i cal |y acceptable salt thereof. (2) The
oxi me derivative of (1) wherein Ring Ais phenyl or
pyridyl, or racphaé neceut itabkyrattept sipdwirgnlan example of an
thereof. (3) The oxine derivative of (1) wherein R ng
é%a!ﬁlaﬁzp%ﬁﬁy ho s £ 3o Pha PREEUt Gadil i Aaceeppabke, saht image, and
thereof. (4) The oxinme derivative of any one of (1) to
4525\Mua}¥tn Qis cycloal kyl, tetrahydrofuryl, alkyl or

é‘ o a pharmaceutically acceptable salt

thereof. (5) _The_oxjne derivative.of

(3) mherein%éprslfe%ﬁéﬁb&ﬂ&?ﬁ%ﬁﬁ?l8P %nggmf&ﬁ{e&%%p&g of an
pharmaceuti cal |y acceptable salt thereof. @%% The _ £ of
e nmtden vasiye 6f anpasnBCsf PEIYCRD IWHLIFRTEh BTt ©
(3R)-3-tetrahydrofuryL or a pharmaceutically )
Eecieniteblands alegatheeechar(®) Fhelvaoae et iNREI VR Bt/

any one of (1) to (6) wherein Ring T is thiazolyl,

pyrazinyl, titcadiazod w blbobk avicdoayr stibnyhg main elements for
benzot hi azol yl, cycl ohexanot hi azol yl or

| ydlr ot hiazal,0RY ndivgl! acebraifBatBaseuét catbydiment of the
%ﬁé%g%éﬁﬂe salt tﬁ%régf. (8) Theaoxine derivative of

any one of . ta (6) wherein Ring Tis thiazolyl, or
Qf%ﬁﬁﬁ&ﬁa ‘ﬁrﬁ%éFTy acceptabl e salt thereof. (9) The

oxi me derivative_of, any ane aof (1) to (6 rein: Ri

T 2 thi addie 156 B AR Py Hed e i e £a11
salt thereof. (10) The oxine derivative of any one of

e tof (9)sitHareiancoREIgiRe FR4tRIC SPRYEFBGEN 4t om

and the other is cycloal kyl sul fonyl, aIkyIsuLfong[,

al kyl sul fi ny#IG.akRylg Bholllrstsudssitdrt ghedlpg rise time and fall
unsubstitutedtetrazolyl, or a pharmaceutically
acreriapbeisalt ddweneghtitd Nolfheyeoxppidetivaf iweemsf lengths
any one of (1) to (9) wherein one of RlL and R2 is

h 0. ato. t OLK | | KYEhUh datidn amount
B R e o e Ko P T e

oxime derivative of (11) wherein Rng Ais phenyl and

the cycl oal kyl sul fonyl is substituted to the

4-position of the phenyl, or a pharmaceutically

acceptable salt thereof. (13) The oxinme derivative of

a



thi azol yl, substituted or unsubstituted triazolyl,

substituted or unsubstituted pyridyl, substituted or
wanswrbgid4s ut ed pyrim dinyl, substituted or PCT/JP2006/314533

unsubstituted pyrrolidinyl, sybstituted or

unsubstituted thiacycl ohexyl, or substituted or

unsubstituted cycl opentyl, or a pharnaceutically

acceptabl e salt thereof. (15) The oxime derivative of

oﬁ%ogﬂ,ei@é dd Ayddide WRRRjN iROWA rebrB3tand R4 are

rogen atom or” a pharmacéutically acceptable salt

thereof. ( T ' [ : f . ane. af
o755 whebbin £ 3 T, ROBAR e BN A0° ol koo of

cyano, oxo, alkenyl, alkylthio, | . .al kanoyl . .. .
défé@%ﬁl\at%%ln%?h%ré{ﬁaﬁ FESE @é\%% ,‘tlénﬁbgtr%i Popigige and
unsubstituted am nosul fonyl, substituted or . .
nagstbyei vol eaoh ey bESAY AN fia% Sindtheusaret aPRYLGRE O
unsubstituted al kyl, or a pharmaceutically acceptable
amalihtt berpofitive dmd megatelwerdhzatdese of any one of

(1) to (16) wherein a substituent of the substituted

al kyl in Ropi@. 2otias 3nSubsisictraents stedwdctedife dor outputting
substituted or unsubstituted am no, substituted or

pHRFHOSE! LkeroGYEl pXIAT Bfye MsIat @idkoxy, hal ogen

atom carboxyl; al koxycarbonyl”,” substituted or

unsubsti t ut carbanmoyl ., Vil st tut ]
or unaubst i £ LPod et &Y orb A S G naPi TRl L Auc tine
acceptabl e salt thereof. 8) The oxj.me derivatjv f

fary Pefiétale(2ndy Jae%i%}"%\g&e’%%g %esaF?%x“h‘iﬁd?&é‘e fha éj%f%erent
hal ogen atom cyano, oxo, al kenyl, alkylthio, fornmyl,

apipR eyt ons ebetnt upEdresl bhewibaRq tiRERN 6% ISAfodS
substituted or unsubstituted am nosul fonyl,

substi t ut edraG. upgubst an ut Bouspt per o reHauldom exgrple of
al kyl, or alkyl substituted with 1 to 3 groups

S8e6ed M suhs trcidash Wirv dasd bebiat tivedrcdrtiage, application
substituted or unsubstituted hydroxyi m no, hydroxy,

Al Koxy, n?a%f?eg e %?f.lﬁlclé‘t)ﬁ)ﬂﬁa&ﬁ_@ﬂﬂf o8 Wstittiveedn@rnegative
unsubstitutéd piperazinyl, substituted or

unsubstituted honopi perazinyl, substituted or

tituted piperidinyl, substituted or

unsubstituted norpholinyl and substituted or terials and
unsubst i t ut E3Gth28nbdEpRBI hyPStHR L LoD R AEIKL (G AP
acceptable salt thereof. (19) The oxine derivative of
mmdiorssofof( Ericoiens)] ahererafREatE0R! LREne atom or

al kyl substituted with 1 to 3 groups selected from

subst i t ut ed FaG .. ups Uks b tiitleds tpigidrcaw shgving whstiaogt patential
or unsubstituted norpholinyl and substituted or

0 A L o BRokiiBYl, or a pharmaceutically
acceptable salt thereof. (20) The oxine derivative of

any one of (1) to (15) wherein R5 is fluorine atom or

al kyl substituted with piperazinyl being optionally

UStbiaotUt edovvi 5“. o UQ,I H@I egﬁeg from

cid O0X0O - O /O

pharnaceuticalb%lacceptable salt thereof. £€%% The &

oxi me der i vaii &eoft A PR o PMPRFINET S 5§ FET RS

is fluorine atom or piperazinyl nethyl being )
optéromiadn wislibée tesedipethal k| referstirorfra FdecaFpepPany1ng
or being optionally substituted with al kyl, al kanoyl

@F i hpxyalrkareyla enrshenbiddiogen, obenamage forming apparatus
pharmaceutically acceptable salt thereof. (22) A

LNy jSi,7Q s@Btalndeht ¥6n i NYresh @nibddhariexi reference
§§€+%%??%gggﬁﬁ§i§&%ﬁe of ?1) to (21) or a

h eutical Ly ptabl e _sal .t ; ) - howing an
BF oA mets & B rv et B agent SOuEr T Re a n Ty spoving
i ngredi ent the oxine derivative of any one of (1) to
(21) or a pharmaceutically acceptable salt thereof as
an active ingredient. The substituents on the group of
each synbol of the conpound [IA] nmeans as defined

R r——



with the sane or different 1 to 3 substituents
sel ected fromthe above groups. In the conpound [I-A],

weubwtoitgents in "substituted aryl”, "substituPedJIP2006/314533
aryl oxy", "substituted hetergaryl”, "substituted
het erocycl e", "substituted heterocyclyl-carbonyl",
"substituted heterocyclyl-sul fonyl", "substituted
cycl oal kyl ", "substituted phenyl", "substituted
eﬂ%&@éoéﬁ/ﬁﬁctﬁﬁélbﬁ htdgeictd mndazof ydh'e i?naqbsfd)rmlhegj apparatus
thiazolyl "substituted triazolyl", "substituted

r gyl u ML Py N euRetist wiredhe same
agéngF |ny% QS&%%bstltuted ﬁhfgc;%f352xyl °

"subs%ltuted cycl opentyl ™ substltuted plpera2|nyl
aPRALEFPut ed pi perazi nyl sul fonyl ™ , "substit uted

honoplpera2|nyl stitute i di.nyl
"subst it ut ef? ﬁn%%@@ﬁ|£éﬂmlng§ﬂ%§F$qﬂ{ @d&ds a carriage 3
t hi onor pholinyl ", "substituted tetrazol .
s1ddbbiyt ined I@%iilﬂba?@mlng‘ %ﬁqttl@lne&'l&# ﬁo%?@%n&x‘?d L and a
"substituted am no" or "substituted hydroxyimno" are
dilieesagtl or agi fhedemenbas 3asebsiilyuehtsed giregight and left
fromthose groups which include (1) al kyl being

QR pnatby Sebsdndwi ach whehdhywingy, &l kaiy, saahnbpg motor 4
nmono- or di-al kyl am no, carbanoyl, tetrahydrofuryl or

VAR %’2‘% %%g l3°@:|.é‘)§'t1n(§)g By @Xi/ns‘t(éh)léﬁ K&¥¥eedl 8)driving
16y ha

cyano, gen, nmono- or di-al kyl amino, (8)

FEaNy SEk ARGy B '8?96"?{%@%2?%0%5?@ (%% i ’lao)dlrectwn

Carboxyl (11) for (12) al kano be| opti.onal Ly
inssaited: By Wtﬁr%ﬂo!mﬂno‘?%ﬂ %rﬂ Ucﬁx?als i% In

al koxy or al kanoyl oxy, (13) cycloalkylcarbonyl

saldidipoar pohge byst®s Rearines) alk wnsuPe G | léPOtSﬁ@ between
like. In the compound [I-A], a preferable substi t uent
ﬂhe!ﬁdxﬂﬂa@etedahdttheobyﬁdenréd and R2 includes al kyl

or the like. A preferable substituent in substituted

car bamoyl i ‘inR%hén@aBﬂ'ija?Q gdesoat kyécordime Hadds Taméhide of
it my be the sane or different 1 to 2 groups. A

cﬁ)f & agﬁ gcéf&“??q'etaﬁgrga Hle é‘@@lﬁ(% We8doar W), cyan (C), magenta

ed aryloxy an stltu eéd phenyl on R3 and

4 i ncl.u y al n at.gm , NQ: :
rd@ﬂ§|E§F8§1 dvﬁkﬁp Sreparf %% 1$h§¥§ﬁgn§r&lr60tlon

hal ogen atom The substltue2%¥g%y be the same or. . €1
off pLerahtink e RDAPSL18EP o O PRéS S Gotgy darection,
preferabl e substituent in substituted heteroaryl,
" mubsthid foed ppcardiph, headstaramainitadigaehy that’ an ejection
substituted thiazolyl, substituted triazolyl,
Suhsdd tdi e @k @wop@ndssdbsebtededopywanﬂdinyI on R3 "
and R4 includes al kyl, nono- or di-al kylamno or the

l'ike, parti @ﬂiaﬁiﬂ]ﬁésabfﬁhe Hhepiehséiédendn Myadsecbhetituting
same or different 1 to 2 groups selected fromthese

1%156 Jpecor rng% %lalse73995ih&é'e£tpi&c§éﬂt§5ﬂrtltg @¢tuator such as

erocyc gbsti t ut ed pyr r ol |d|ny and substituted

%Péa%‘é{a%?%&%l °§fzw§;rl%” Eé‘ﬁa%g”;rﬁé S R gsing filn botling
particularly oxo or alk The substltuen e e

ehd gud doi Filepaplechiet e&ﬁ@dp%@%ﬂé%%ﬂt%fa eﬁ?@ﬁ%ﬁ%’s‘%’ as a heat
groups. A preferable substituent in substituted

eyehasit kylstamt sabsty vlfley ayriapentying meRaldie spppe change
i ncl udes oxo, hydroxy or the like, particularly

By 0f @ye rft i f@izalles substliecttentsthnisubstiibidbedusing
carbannyl |n R5 i ncludes al koxy, al kyl, cycl oal kyl,

bydee e f@'r%lek%lsad'ﬂ @QQEFM' e&é’ﬁ@ﬁ{éﬂ[ﬂn’lt ejecting an ink
tetra ydr urylal kyl, pyridylra % , al koxy, pyridyl or

the |ike, part|cularly hydroxyalkyl

di al kyl am noal kyl, pyridyl al kyl, pyridyl or the I|ike.

The substituent may be the same or different 1 to 2

groups. selected fron1these groups.. A preferabl e

1 . "



fornyl, al kanoyl, hydroxyal kanoyl, cycl oal kyl car bonyl,

al koxycar bonyl , al koxyal kanoyl , al kanoyl oxyal kanoyl or
wabkboyigul4d onyl . The substituent may be the san®COOP2006/314533

different 1 to 3 groups selegged fromthese groups. A

preferable substituent in substituted amno in R5

i ncl udes al kyl, al koxyal kyl , pyridyl, pyridylalkyl,

di al kyl am noal kyl , carbanoyl al kyl or the like. The

§QQ§EH£H§”I1@@i/d)be tihe asidA® 16k, dthéerendrding Regioupsy be

se ected fromthese groups. A preferable substi t uent

%HBSE&%%§&%VQ"§M@%% IRl relgdes efj ectloh heads

RGXyCar I'n the conpound

the |ncI ) ef ¢ e
ph@?ééﬁér?¥gphpgﬁh€1AP?%F TUdes’ prSFEra%ﬁgggﬁﬁgﬁfﬁQ colors.
pyridyl, particularly pyridyl h teroc cIe

i ncludes, &R Eh@nfAElang %}%hgﬁiﬁig§ iccghor tor

heterocycle specifically tetrahydrofurl

spppiglingiimk oft eacatmadapye s reeﬁrééyallt%é@ﬁ are mounted.
pi peridinyl or the like, particularly tetrahydrofuryl

InkHe shigbetieart the sitngahkisng [fudess maén Exdnmiiek Gutgridge)
9- menber ed nonocyclic or bicyclic aromatic ring,

nsrech &g ahl ¥nd Rirazahnys, vidiaadi Az dupplyyigl tiybe 9. Other than
pyrazinyl, benzothiazolyl, thiazolopyridinyl or the

tglekr%ﬁ}&dﬂ@tﬁé D6Y6 &4 5{58911:[ gl NGk Qﬁ%s,f QF eXapPiLible to

ere |cyc Ic aromatic rihg, specifically

cycl ohexanot Jaz di_ hydr ot hi azo

MGWE, ATHECAT %%éi gﬁ& “fhctaded pré3 %r g%hlyﬂa EBF rixing
phenyl . The heteroaryl in R3 and R4 inc, s, for_ .,
(Gizdpieink) t BoB-enhaRIEMEY thenbEFLNd © ﬁ%ﬁ%gﬂbrFFﬁﬁ}ng to the

specifically pyrazolyl, imdazolyl, isoxazolyl,
ﬁdddxdﬂnglliQHﬁdzéﬂyk)-pyridyl, pyrinidinyl or the

| i ke. The heterocycle in R3 and R4 includes, for

exanpl e, 5 ba e BehAberrethdypageyeln tebdt@idcyed@ing the paper
specifically pyrrolidinyl, tetrahydrofuryl,

]fryh%)%%lr%ﬁyh_ Eh@eﬁa%sﬁyetofaﬁ@%toﬁQXMEh@bkt peatkkesuch as a

e cycl oa in and R4 includes preferably 3 to

p&pcq n%grﬁ ngg%{)@%kj%/ in gﬁ'e | gabd Ve CYGLRPRRRYe 1O paper feed

y erocycle in R5 i1ncludes, for
exanple to 6-nmenbered nono 1c_het ycle
SPAAT) 43 FgPasEPREREYTS B %%y?%r}%ﬂa HE8WYEpaper 12 £rom

pi peridi nyl, pi perazinyl, nDr hol i n t hi onor phol i n

tre phpeki K@ ramRgit éaﬁfp%éﬁ@aFP¥APn RADréf ?%m%)ghe paper
conpound i ncludes a conpound wherein Ring Ais phenyl,

Rdc rdifletr ahRdr dfiersgpaRitiprTpas 24 bding aade gna ppterial
Rl and R2 is hydrogen atom the other is

KRR P s QR Uk b onl o1 diot bfafr ik iamdadd bdneehyidy bgemalf round
aton1 R5 i s piperazinyl substituted al kyl being

9 aldy substituted with 1 to 3 substituents

se ecte from al kyl, oxo, al kanoyl and al koxyal kanoyl .

Q her pref erﬁa%/e ?ERSL{ﬂS]tagBHQe§ GYPLYALSY [n{édl‘%fm (paper)

t he present on~inc ound described in
any of all EXAMPLES. The foll used he e
heanfed dem A& BAPSK. &edh&% enggﬁ ]P%CF%% £44 heads 7

fluorine atom chlorine atom brom ne atom or |od|ne
Eohydey ef @Oalb’lewlﬁlgubﬁllﬁezat B7F ot ErA e thtomePRy 12 using
"al kyl", which includes "alkyl" noiety in a group
bDeitl o8 tdt ot Bercermdpsorsteiing she ablplitl andgrcounter roller
"hydroxyal kyl " (the same for other groups defined
peredhafdieiihg ithel gapsr 12y mxpmpbe, therpaght -fexd unit via a
branched chain al kyl of G -6, preferably Cl-4,

? ut y akq'f%hn?ltl%yéo RN b@'iepé’i ’adcﬁeBﬁﬁ?Eyh_nE the paper 12.

ert- uty pentyl, hexyl or the
aIkenyI i ncl udes, for exanple straight- or
branched- chai n aIkenyI of C2-6, preferably C2-4,
specifically vinyl, propenyl, isopropenyl, butenyl,

pentenyl hexenyl or the I|ke An "al kynyl " i ncl udes,



cycl oheptyl. . . An "aryl" includes 6 to 14-nenbered,

preferably 6 to 10- nmenbered nonocyclic, bicyclic or
wonrbayaid4s aronmati ¢ hydrocarbon, specifically poeapioge/314533

napht hyl , phenanthryl, anthrylh or the like, preferably

phenyl in particular. A "heteroaryl" includes 4 to

10- menbered, preferably 5 to 9- nenbered, nonocyclic

or bicyclic aromatic hydrocarbon wherein 1 to 3 carbon
FALPABrar BhsUBShTEW 08l Whith helleidat emecnvegpegdentidey 23 for

sel ected fromoxygen atom sulfur atom and nitrogen

at gm. s i £l |y t4d ' Lai1pyreget¥dal direction
cFr%sghgof?%,é%é@i 1) f@loerbﬂ a tQbazohyialpy

a oxazolyl, triazolyl, thiadi azolyl,

pyridyl, pyrimdinyl razinyl bnol yl :

t@eﬁ%@%aﬁzalﬁﬁ,cttlﬁ%a’?a%mfia%ﬁ{ﬁ %t s Tpghorathayonveying

t hi azol opyrim di nyl or the like, A ' heterocycle" .

biedd Abesrdl & ¢ 1FOPREABERSE O &r 4137 A £§ e Sonveying belt

menber ed, nonocyclic or bicyclic non-aromatic  _ .

Ny By oz grdess ingeneiine 24 3 Inarddht omaapsectrifying roller

substituted with heteroatons i ndependently sel ected o

Ag poyexyeeadaicoas teutdist mtamardenictri fyéngatndry electrifying

speci fically oxetanyl, azetidinyl, pyrrolidinyl,

a (el rad el whyl codbeyohgnyéit peperi dinyl,

pi perazi nyl, honopi perazinyl, tetrahydropyranyl,

thi acycl ohexyl ., gor i n tOh Ud1YI31 includes an
R T R

cycl ohexano ro thiazolopyridinyl,

tetrahydro thiazolopyridinyl or the |ike. - 1di
%‘%J&Sﬁapﬁg& y2 ?iﬁsﬁlﬂﬁc{%%ﬁ%g%i %%n%ﬁglelcﬁss' T
atom ; "alkyl", "alkenyl", ™al kynyl", ™"al koxy",.
drlk BRI made C%IWQ(@I“' gndéﬁ§p--’¥h¥$%tt@/r 6:é>'r)>1;1|e.¥:’t1ng both ends
"heterocycle" include those specifically indicated in )
AR BSanddtietdamat ing eath 2ierhensrakpedpgéyesn a conveying
dependi ng on each synbol (A, Q T, R1-R6) of the _
£OMounty [dra Atpnefienakbaltar 9B iTheRiqupvayimg tgdd 21 is
phenyl. A preferable "heteroaryl” in Ring A includes

. IV ouR@hhi £¥bakl dorinsiithy dArgtef @i dblib-scanning
&%ﬁ%%ﬁ%wgﬁ %li n(::LI udes, for e>¥arrp| e, 5to 6-

%@%ﬁ%)%@%&&l i%evg%%rl‘ O&lé(%lonm\%gg?lbf +6R1 &Y 27 is rotated by

yI7,~ Cyclo or the particul arly
cycl opentyl,. A preferable "heterocycle" ;,n [ :
?{ﬁuhﬂéﬂﬁ&qéPg4mPBoé-gﬁéﬁﬁbﬁegl%5W%¥§%ﬁigbh% er%g§%ﬂ§%1r011er .
optionally having 1 to 3 heteroatons independently -

. 32l edredddisAroxy geauAEs PR ¥ 49 st DIt aRP SR P&géﬁe reverse
atom specifically oxetanyl, tetrahydrofuryl, .
Py rohel cehwyyingbpetidli fpk,art énaghfdropycarssa by the recording
t et rahydr ot hi opyranyl or the like, particularly
tetgahydrofuryl. A "heteroaryl™ in Ring T includes,
for exanple, 5 to 9-nenbered nonocyclic, bicyclic

heteroaryl opfd eﬁﬁbéyiﬁé\ﬂeﬁ@ A1 heydhebeneaiDasingle-layered
i ndependent |y selected from oxygen atom sulfur atom

ik ¢ ' RS | . er w
b T e e T

t hi azol opyri di nyl, thiazol op i nyl, .

ORI BORR b RATIRHERY RS THPTRINT Fof -t he' ifkheconveying belt 21
preferable one anong themis thiazolyl, thiadiazgly]

busi al\Winglerdzyeyed SeREGERFaz ShPl CORKERYT gﬁ%ﬁ gilnjgﬁ’ brought

t hi azol opyrazi nyl, thiazol opyrimdinyl, nore

phebec@btact hiiahotyé pagtmdRazod whe pyradmyroller 28, so that

t hi azol opyri di nyl, thiazol opyrazinyl, particularly

thi azel Y .1 dRiraz el pppiediviyh ahurideraiparg matkarby. Also, if

t hi azol yI . "heterocycle” in Ring T includes, for

%)k(l%n.gloSVe§i1t1<g l?éf@ ek @ﬁ‘&cﬂfg%ﬂ@rlgﬂzéi‘é&' Structure, a side
eterocycte optionally having 1 to 3 heteroatons

i ndependently sel ected from oxygen atom sul fur atom

and nitrogen atom preferably 9-nenbered bicyclic

het er ocycl e, specifically cycl ohexanot hi azol yl,

di hydro thiazol opyridinyl or the Iike. A "cycloal kyl"



sel ected fromoxygen atom sulfur atom and nitrogen
atom preferably 5 to 7-nenbered nonocyclic
waebwrooowsl e, specifically azetidinyl, pyrroli @nygP2006/314533
tetrahydrofuryl, piperidinylispiperazinyl,
nmor phol i nyl, thionorpholinyl, oxazepidinyl,
per hydr odi azepi nyl . A "heteroaryl" of substituted or
unsubstituted heteroaryl in R3 and R4 includes, for
LEXAGRE @ntd EonSadewbenathdipapeydd endhiheyel éctrifying roller
heteroaryl optionally having 1 to 3 heteroatons
kN caentl iy, sehaeheg: £5 O WHEAR AN agekf 21AatmINa side
Zgn%?gﬁq%r ogerkélﬁ/t om pr ef]ér ably 5 to 6- nenbered
nocyclic, heteroaryl .opt]j |1y | RYelobBed 12 or the
WH??Pogﬁnn%YQ?E?ug%edgy¥gaCﬁgéﬁt%ggg yl,eiﬁiggzolyl?
thiazolyl, triazolyl, p ric%%ﬁ rimdinyl t he .
el pREr1BEEPY CEPRFEY ?p@rlr%il?ﬁ rdB. ?;?5?8?1 ngch cg)f conductive
substituted or unsubstituted cycloal kyl in R3 and R4
legelrudéB-preferably 3 to 6-nenbered nonocyclic
cycloal kyl, specifically cyclopropyl, cyclopenryl. A
"het er ocycl ptepéraibgt i ¢xampley amsmsstliptdngdmaterials for
het erocycl e which is the substituent of substituted or
AnsyRst that&shwl kg be1R521net udednglierleyanplest fugipure and
9- menber ed nonocyclic, bicyclic heterocycle optionally
avind,dkongd NEberosians: | ienasaning sriectzad o am
Xygen a?onl sulfur atomand nitrogen atom preferably
4 tqQ 6- nber ed nonaqcycl i. r QRt i onddd YprT, PVDF,
HW&&Pﬁgqugge§eﬁi??%ﬁ%ﬂ%% é§§?8§%é§%¥§%§Fly azeti di nyl,
pyrrolidinyl, piperidinyl, piperazinyl, .nmorphalin .
01 BRBE o Ty Ao bRyl ki BERaEpRdE TP BYEMbt include
oct ahydropyrrol o[ |, 2-a] pi perazinyl or the |ike. Nbr
cerefertilie voreatwaglingmase Bipks az iTR§l CORBRYHBP| h?f’? 21 and
particul arly piperazinyl. A "heterocycle" of the o
SubshktiubedngrlaystBIn 4n¢ ewbriretdesoch cihatoxp lueches sstivity
the substituent of substituted alkyl in RS includes,
fhorre%@rﬂ?% Sot2 168 st RBADEH & i oGy & fieGablliyGy O T Qcm.
é?erocyc e optionally having 1 to 3 heteroatons
| ndependent fQMN-a%Va8N s 8+ g Sukfdbndidmve layer
%ﬁé%%%#ggﬁe%Xﬁﬁgkggé?gféthfy 4 to 6-menber ed
monocycl i c heterqcycle.optionally | 1 d st £
R r &?%tweyé'ﬁ@c%yﬁﬁga%yogzétrlﬂ ?‘%Wﬂe p%/%ﬁf%%' disny]fl?c ohe
pi peridinyl, piperazinyl, norpholinyl, . .
it lome phs! avpve-perki-arsdi ﬁ%glp? R laatamedr dByP&Fg carhon
1,2-a] pi perazinyl or the Iike. Mre preferable one
perongntaiemd s [idre giomguctTie aNpBuRYB[1F BPrRe such that
present invention includes a m xture of stereoisone;s,
£51. 886 - S3 B5180) 139 RIhaMddT pahgesr faulslahtQarl o pl e Qcm.
fornms. For exanple, the conpound [I] can exist in

enanti oner of,diagbereeyRagGfola dl REU € dilkposet] shem that the
t he conpound of the present invention has one or nore

%%Ig%rﬁ%{%fn%erft???_érlﬁ f@%r%hgﬁ%&%?ﬁ BbRPEct The ncondeurdlating

esen Avention in ts isonmers or a
m xt ur e t her eof,.

.. Al,so, in case that t |

PRVE R I GSBREHHGERE Bt RORT NeSaubT e Ronag e rly pe1t 21
geonetric isoners (cis isomer, trans isoneg) nay.exi%%ted in
abd the e ofae TRECERWPOME] SFUCHETRY e3B%tHS °

i nvention contains unsaturated bonds such as carbonyl

b auboAENSE MAYtlexa stotdiiior IE ¢iwpeendeyinghbeptedént The
invention includes all these isonmers or a mxture '
Lhereef ryfnphas NRGE BE epblyeaceest abte teabbtbf enfle of an axis
compound [I? i ncl udes, for exanple, an inorganic acid
28LEBHON. A% BYAROEhEpLhdeo1adli 26 as phaRNAIsdng a conductive
ydrobrom de, or an organic acid salt such as acetate,
fumarate, oxalate, citrate, nethane sulfonate,

benzenesul fonate, tosylate or maleate. Al so, in case

of having a substituent such as carboxyl, said salt

includes a salt with a base such as, for exanple,

. N R - o N R oy



stearate, talc, polyethylene glycol or silica),

disintegrants (lrish potato starch) and wetting agents
woOoedioamsBauryl sulfate), or the like. The conpoute20pé/314533

of the present invention or agpharmaceutically

acceptabl e salt thereof can be adm nistered orally or

parenterall.y and used in an appropriate pharnaceutica

formul ati on. The appropri ate pharnmaceuti ca

méﬂﬁgy'ﬁ&r&)ﬂrcﬁ%&&%‘sﬁ@m@wt tahd ofg | fidudes, t6o10° Qcm. As
exanpl e, solid fornul ati ons such as tablet, granule,

ff%él 8 QL POVEST tIQé o 1bhenforan At b'ﬂla%obﬂtZkQ)l') fér example,
Suspensi on or an erul Sion. Thé appropriate

har eutlc f or nu r r in

R R N i
solution or an intravenous_fluid atl u3| g
reb BeF AT ARIET AETL AT PEEPLBHIT SR b  br AHLEgr @ waveforn
aqueous solution, or an inhaler, or the I|ke The

of otipe A Hilds phythe présenvaVaventd & 1gRoylar wave, a square
phar maceutically acceptable salt thereof, or a
whbar mecputeabbier nul ati on thereof can be conbi ned

with other one or nore nedicines selected from
antidiabetigsagq“@puhhymetg@yeeeﬂataQEkaaqﬁm thisched to an
case, the concept of the term "conbine" includes

admi nisLeLi her sedbCkBRSor 35 is disposed so
aXlﬁu a%géug $ %parafg{y with optional interval as

wel | gsad nlst n on tic f I
aFoFﬁuaﬁFSS tageiﬁt gﬁ?@% Q%@Q ot ?Mned?%?nggﬂyfﬁgggﬁm and
ot her medi ci nes include sulfon |l urea (for exanple,
thleybenises, 3§ FRBEELTRES i PRTFRE 1 pi zi de,

chl orpropam de, gliclazide, glisoxepide, _

acet ohexani @e, siybwhenuFE@e. 1.t BPRAGAIE SCRIFaYRMifd & formed
car but am de, gliquidone, glihexam d, phenbutam de,

diakcys| @gptesad ihhérdhke)f, thegurng deye Boan@)ea'nppéoder sensor
metformn, phenformn, buformn or the like), glucagon

@“&%ge%ﬁéséé% xRl 6f RepidadirGage Bpnfeptdnticder sensor 43
gl ucagon ant agoni st), gl ucosidase inhibitor (for

e)éﬁvgj ade %?f Qo§§an§%?éé£t 1 o%ét Iglgr?gé%}l’so'rngélteﬁtlng a slit

zer or exanp rosi glitazone,

pi oglitazone or t ant|

B dh P PaRtRe Lor ITAER 5@#&’% %ﬁ?‘“%@% an encoder
i ke. The dose of the conpaund [I Bf etil . annin
ihientdoredring phee Fickan Péawee/ C§ Eéﬁss eishiY Main sc g
t hereof depends on nethods of adm nistration, ages,
diosheteirght s or condi tions of patients, but usually

about 0.01 to about 100 ng/ kg per day, preferably

about 0.1 to phpet dfedmidgunThesperpnmdhpl papér tiferecorded
present invention can be prepared according to the

a}?"ék?ém JEINRASH LIS tthenahovessehesparddios drhwgeh for
hy roxy or al koxy, Z2 is hydrogen atom or al kyl,

Z3 aper
SRR %%%el?s%%F%Séﬁa%?%%@*’%?%%%b%%'y|a P3P

dlhydroxybo trialk Istann [
PRI B J&E% 241 GyBRPkt o) o6 éLPEo Wb %gﬂ 53,'8nd a paper
di hydr oxyboryl or trial kyl stannyl, I|th|o

elderinynors Havkon HESARS &N PABS Tals Fea’g?oﬁéﬁcted-

above.) (1) The reaction of preparing the conpound

[VI] (Z2 i s mldouhldrGme lpepesmfegddnpyvipit(gs ig detachably

hydrogen atom and the conpound [VIII] (Z1 is hal ogen

A9t e d 2 § RIS teanidkeye dokinedg eitparaders . s oTtaldosile-side

Friedel- Crafts reaction condition. For exanple, the

%%ﬁ?i 1.0 dg.?f& B8t @fL & SO thB BbaPP? eRtuahedstioreatrotation
oroform” net hyl ene chl oride, nitronethaneor the

like) in the presence of an appropriate acid (al um num

chloride or the like). The conpound [VT] (Z2 is alkyl)

can be al so prepared by reacting the conmpound [VII]

(ZS |s dlalkoxyboryl dlhydroxyboryl or

- . o o T 11 [ — oA -



hal ogen aton) into the conpound [VII] (Z5 is lithio)

with an appropriate alkyllithium (n-butyllithium
weea7matosB| i t hi um t-butyllithiumor the |ike)PCIJIRI006/314533

appropriate solvent (THF, digthyl ether, toluene, 1, 2-

di met hoxyet hane or the like, or a mxture thereof) to

convert, followed by reacting with the conpound [VIII]

(Z 1 is alkoxy, Z2 is alkyl) in the simlar nmanner a s
of%@*é%\h%g?@mgi paed.21( 2h The reeaatscodiokcthencampdwmhs over

VIT (Z2 is alkyl) with hydroxylam ne or a salt

the ] HORLLahepaehdeh Nyl ashltd flesoller 22 and
a%%l%%%é?ﬁ?&$ﬁ%&Fﬁﬁgf %ghéﬁeb§grried out in any
conventionallgggg ]_converting ketone into
CRG dFSRYTHTNG. P F xanpl e, the reaction can be carried

out in an appropriate solvent (alcoholic solvent

a s nmet hanotn P B?%Hﬁ}ag& OREREY i pearragepust ﬁgyhave an
i ke, or a mxed solvent thereof) in the presence or,
eabsaptendfray hasountied tasdqlsem FRetRelr eddls BRtension tray
i ncl udes pyridine, picoline, lutidine, i
70, Meineed anibknelate | (@epeirap] aceoent el dtiRe 71AFCT placing
oxi me generated in a cis-isonmer or a mxture of cis-
£ARd L E8NS] S0 L 3BnBemeRAYErd£din Nihe bheedeseeddtray 10, a
traﬁs-isoner by treating with acid (trifluoroacetic

aci d, -acet| i r 36 1361 §ad Jul.f URhén aeipgdr is fed,
PFHGSp %??%%%€%g'g%’?%% ?%%%%IF%i?§&§%n oxi e ge%§¥§zed

in the reactions descrihed 0 r er
o RBSL I BEBFFol® (TarE Soha oyt Fhafl g i (R0 LHE Pop
simlar manner as the above. (3) The.react.i of .
feedpounack| Vp a9 fhe aﬁq@ﬁsa%q%aaﬁgéoﬁﬁguﬁge[%é& is sent
wherein Z3 is hydroxy can be carried out by using, ig h
Hdterepnesbaceowiter inohdryl PRcphithe, CQHVQE%PQé%G?]r%Zl rom the
agent (diethyl azodi carboxyl ate, diisopropyl
1¥%RY ¢IRawyl afeaar apperbtke)bodypr, in absence of

tri phenyl phosphi ne, cyanonethyl tri-n-butyl

phosphor ane 19r jhR8thbke hnsapraepropsiatencoinerdr 80 for
(THF, nethylene chloride or the Iike) (so-called

Mt sunobu re Lon).: Al.sp, ' et-h12 higs di d
Iqﬁﬁﬁsﬁumﬂguﬁ}f%%érg%snl%ﬁ?lst%g? {Racid Ppapeln1 2 disposed on

al ogen atom

aryl sul fonyl oxy or al kyl sul fanyl oxy, r.ri t

3 Pt BEBFOBR WSSO VAT Cabersns > Sifily Sy of che
di met hyl sul f oxi de,_ t) MF, di oxane, ‘ or 12
phe i frechyluaesradisdén R RBPRYI p§PAoPRHRNE b iR P2P :
like, or a mxed solvent thereof) in the presence of a .
base such asrpahassinageciebohag EPRRfiaes ganstructed in this
tert-butoxide, sodium hydride, cesiumcarbonate or the _
hikSer A PEBSUE! of el prgein12his sepamedredendofis@rategne time
into the conmpound [I1] (Z2 is hydrogen aton) in any

fg&%e@ﬁ% o TBNG( dY, Ok vel Rapakkorycagbonys sabstantially
carboxyl ,” tor exanple, by treating with lithium

hydr oxi de,. sodi.um hydroxiide, +.po Sd 0Nal1) ®etween the
Y%Et}?%ﬁ q%F%S%JﬁﬁbE%bﬁ?gpgas%?v%ﬁ§ 1%%%%ﬁgﬁic sol vent

such a_s methanol, ethanol r _THE L.oxane

EREVETLES B A B0 BOT P N Hor B8P 1t a2y SIS DgnreYed-
group. (4) The reaction of_ the conpoun 1] (Z2 is . .
Rydirmged af ¢l PRPeT tifels FHITHRE [JPHﬂfcdicéd\h tb& CRYFEPg guide
out in an appropriate solvent in thepresence or ,
absepess 9dd arc ahdenshmgyageite by Alsbygthaytip pressing roller
conventional nmethod for am de formation usually used

bB PgPLy eek8nar di hectide. tHhisrddre icortlengkdgabout 90°.
ggéngg'g%§:%¥%haet¥yI9N - (3-di et hyl am nopropyl ) -

car bodi i m der, NN ¢ dizgcl ghexyh el hodid iR is applied to the
| - met hyl - 2- %ronnpyridiniun1iodide,

N, N - car bonyl di i m dazol e, di phenyl phosphoryl azide,

benzotri azol -1 -yl oxytri s(di nmet hyl am no) phosphoni um

hexaf | uor ophosphat e, 4-(4, 6-di met hoxy-

1, 3,5-triazin-2-yl)-4-methyl norphol i nium chl ori de,

T



conversion into acid chloride can be preferably

carried out by using thionyl chloride, oxalyl
wohbwroida3 phosphorus oxychl ori de, phosphorus PCT/JP2006/314533

pent achl ori de, or triphenyl phgsphine in the presence

of carbon tetrachloride, or the like, and the

conversion into a m xed acid anhydride can be carried

out by using di phenyl phosphoryl chloride, diethyl
e@@@ﬁ@ﬂ@?@ﬁg‘aﬁbﬁbéﬂ,zmmetmﬂ foaryyilt iotel dipilde,) output and

et hyl chl orof ormate, isobutyl chlorofornmate or the like
n{eﬁaﬁ:ﬁgﬁpfrﬁﬁﬁ%)e ontfp@ﬂtbQJS;S Suedroh tSe Ty ireplnitad. nePofMst ive and

%

e solvent, any of a single solvent or a m xed

sol.yent of nefhyle ide, l.qr of HE, BDMR ar
nﬁﬂg¥ﬂyﬁecggﬁg%e¥%r£ %%%E%/é%gea . Tl%goortgggtirgr?% d
preferably proceeds at, -78C t0.100 pr r V. :
pragetesmsBed Wit é’&c{ﬂi‘%W%Tveé’ﬁngcgalgﬁéf;ﬁndgﬁgr&g‘! scanning
m xed acid anhydride resulted in this way with the .
dionptiand, [ Vith pipceaesataophdlprekire deR hhSePRRRH 12 1
a s pyridine, triethylam ne, N, Ndinethylam nopyridine,
féid swphepydratdyilranbakt 6 pdwl e ypard eregisity val y-eIgget rified
to 100C, nore preferably -25C to 25C and a s the
is0lvent + 2%t 9hgamahngk £ Sio¢ ieRbe 1A M xert rsaiteshttoofthe
nmet hyl ene chl oride, chloroform THF, DMF or the I|ike

l heHepebeen1 ofid Renveyed in the
Cg%&ﬁg’gﬁ%r ?‘%ﬁai({z%y?é@ﬁﬁé?g%% THepabey kyl) with the
compound .[II1L]_can., be.carr.i [ a : [
%%hﬂ%ﬁi&?légo ¥%C%H%n§$h§§%§9%§ﬁﬁzpﬂgﬁg§t<%ﬂ?%g%%ﬁgﬁement of
of the abagve 4é Qr in case that Z2 is alkyl via the
Rﬁﬂnﬁﬂ%ﬂ?YFVH'%e kd?the compound [X ] bel ow. The
conversion fromthe conpound [VI] (Z2 = alkyl) to the
conpound [ V] vige ¢§ Widrodek GreRy Tk BELHT Pagthe paper
out in any conventional manner reduci ng ketone to
1l aehal stdoiorexanpsitetubyand eate Agnei 1A receeird fy moving the
agent such a s zinc borohydride, sodium

dd1AGRIO %Y BAA MY IV 1 ke t HeOodeuBirionghyeadsle’ dm theokbkece with
I n an ‘appropriate solvent (water, nethanol, ethanol,

a{:rpli?r{ageogﬁgrrlg%} ?Yﬁ%&iﬁlgo@fdghgrnéﬁ@ 1irdee i ObeRfBI#EH after

sol've owed by hydrolysis in any

onventional .manner hydrol yzj | Wh
5 B, P07 CoRABELS g ot rhath g W LR T hipence:  When @
hydr oxi de, sodi.um hydroxi de: or the I|ike inia

ERATOPIBIES SIGBAL L ARt RARBTSS dhahot-onRlE 1191 63L4RY that a

water or the like, or a m xed solvent thereof) to ,

tealr engzbaZ2repangsl aTHeCPEAtrY G o5f lﬁh@%*fi%%}ﬂd?hﬁlifej:ordlng
(Z2 is hydrogen atom) with the conmpound [II11] can be _

SPerdEibrott emndédernsi the raprnbere restechéor Baetiameoejecting
the above (4) . The conversion fromthe conpound [X ]

{fb§rggponpound [ X] canbe carried out in any

coriventi onal manner oxi di zing al cohol t o ketone, for

exanpl e, by ] nephyl syt fd??ﬂbq%—%);’r_'d@af)kﬁ?ﬁti:'ﬁ%\,r/:goﬁ&eversing the
activating agent such as oxalyl chloride ( rn

oxj dation), .or by using.,a i dizin [

PRars B PaEve T R L b R nd 85 L A aur ace
|(1§|S,hlilfﬁra?q)%@!§;t éﬁsggﬂuggﬁ%@%()' I_il)s gxrw].ceiegi, o’é(llleder’ecorded paper 12
|, 2- benzi odoxol - 3(1 H) -one, pyridinium chlorochromate, |

py rsehi tnitumttiec hnshde eoDrehengoubikey siidet P esagigppnit 61.
absence of a base (triethylamne or the like) in an

RO SPpé At B2 sid wainddliowirhylssulthaxi dereahl suoface) becomes a
nmet hyl ene chloride or the Iike) . (6) The reaction

%{*91@%11111& Lopund ah¥) rte pderLcmondolihXercaglber 22 and the
arried out in the simlar manner as the reaction of

the above (2). (7) The reaction fromthe conmpound [IX]

and the conpound [V] to the conpound [I] can be

carried out in the simlar manner as the reaction of

the above (3). (8) The reaction of the conpound [VI]



[XITT] (Z2 is alkyl) with a hal ogenati ng agent

(phosphorus oxychl ori de, phosphorus pentachl ori de or
woheo7loika}y i n an appropriate sol vent (acetonit PCIr@pP2006/314533

chl oroform nethylene chloride THF or the |like, or a

m xed sol vent thereof). The reaction can be al so

carried out by using carbon tetrachloride, carbon

tetrabrom de, N bronosuccinim de, Nchl orosuccinim de,
dRHiRa e pbhe 2i keydih .t henhphesafDeg Afontrol is performed, the
tri phenyl phosphine. (12) The reaction fromthe

d; ' :
e e e

conmpound [ LI 72 is al kyl n '

alf’sF“r‘?E%éOH%fia DRGF al st r(d?l 6l)r9 gga%%f%‘?%é&% Ul Rlar surtace,
di chl orobi s(tri phenyl phosphi ne) pal | .adi um . .

argt ﬁ&t@%(ﬂhﬁilﬁ%@%%&%ﬁﬂﬁ&fﬁ& F%d?*&ﬁnpaper ejecting tray 54.
tris(di benzylideneacetone)- dipalladium_ dichloro .

1, 1' ~bi s(di Peetylashosphing Péra seehEppaiddd tiherinape forming
like) in an appropriate solvent (for exanple, dioxane,
dppaienas WHEL He Jedicrebeoxyitharefemmtdratol 2 Eidrdndiagram of
DMF, N-nethyl pyrrolidone or the like, or a m xed

st vent thereof) in the presence of a base (sodium

car bonat e, potassium carbonate, trie thy | am ne,

di i sopropyl et hyl apmine ot {He ihikehesTheHiea61 i} controlling
preferably proceeds under iInert gas such as argon at

roomtenperature to 2 [ h sur.

H R e SRRE E Rpo N0 TOR A b8 LSSaner b dir Rl grepyted by
the foll owi ng nmethods. (A The cong&&y% containiqﬁé_ fori
e ERHYIO0Y syl adheduf 180G 19383 RON RA2 £O§ Wiy the Y storing
obj ective conpound [I] of the present invention can be
imapardat dhyarokitdat ilékeuspngoanyotehibat RFRATY kY hgeppable of
for converting the correspondi ng sul fide conpound into
Bevetd f iy Ifo@ maid ifrengd t £ evieauriten Boweexaump kg, tohehe apparatus
oxi dation can be carried out by treating with an

Pi'c@tit_zéf‘ﬁ, 3GeNin IAE T@N1 PR pERESrHOhY 8Rir IOt Bypes&f signal
chloride, chloroform THF, nethanol, water, or the

é%gﬁ?’gélprgq ghﬁ%@gﬁ%aﬁlﬁ{j\él{h%@% gg&esé'inbh%gofééjffiﬁ@ing images,

e acCl as _SUC ( gen_ per O_XI , _
T2 RN A RELAEEHLE 38 0L 083 KEnd e

per oxybi sul fate, di potassium sulfate and potassi um

- appardae®” manufactured by DuPont) can be preferably
used, and the reaction can be preferably carried out
at -78C to IOEherB) thheadmedundihaithynalgdesmrof/F 106 for
the formula: -CH2ZN(R11 (R12), wherein Rl11 and R12 are
sohsihitenis aol tdee sihsd dhttheshamiinnagsouptlesbosbed, which
herein or R11 and R12 formtogether with N atom of

ﬁ@iaddéﬁ gﬁ“o@_'e%léﬁn% SFo0yskachad Bpdrddhall computer, a head
eteroatons | ndepéndently sel ected from oxygen atom

ul fur atom and. ni ; | :
Tog Heo ZrBLr BTy {BRTR-TRR AL B0 S, ot recording
conpound [I] ,can ke als epared by socal |l ed . .
Roadact Fob b eset foneet oY -eBar e THETCROtRg: driving unit
wherein the correponding site is fornyl with a ..
sLbstriivdngdhs mahs §E3PPEDEE T he SoTURTREGEY MY Botor driving
HN(R ) (R12), wherein the synbols have the sane
arani b3 @siwend i dredubemenfiegemegbreBl, t Bhsencoder 34, an
conmpound is referred to as "a substituted or

HASUPShhéat £1 seripe 11 afd rtdwe: @iy ahteronespvahgenperature
hydrogen atom fromthe substituted or unsubstituted
QHH”&;%&&E{ 80 phR1 83t yaSUBS I iRE QestBEHREEIhelt&d 80 for
am no"), under reductive condition. The reaction can

be carried out in any conventional manner of reductive

am nation. For exanple, the reaction can be preferably
carried out by using a reducing agent (sodium

bor ohydri de, sodiumtriacet oxyborohydride, sodium

-



conventional nethod of am de formation usually used in
peptide synthesis or the |ike. For exanple, the
wablkb@Ernoewl4at i on can be preferably carried out bpCcugPIgs/314533
acid chloride, acid anhydridgoor ester in an
appropriate solvent (nethylene chloride, THF, DMV,
N, Ndi met hyl acet am de, chloroform or a m xed sol vent
thereof) in the presence or absence of a base
abt e RY| 30 Asce YEd i tieriaty thed Udske)f at rec®8q medium, the
100C. The reaction can be also carried out, for

aBé@ngngntign@@ RARRERR & 2t 139! Yot Bhbhe i esendawing, and
absence of a condensing agent. As the condensing

agent , of . N-et.hyl - N - (3:di.et ' 3 of
B O 6, T S SRS Ao ar Btk g, Yo tous types
I-nethyl-2-bronnpyrig%}iun1iodide,

oRhRE- B&RBBRTI AT nflR .+ di phenyl phosphoryl azi de,

benzotri azol - 1-yl oxytris(di nethy IaninolghosphpniunL

hexaf | uor opfiospbieele, an operation panel 1 for inputting and
4- (4, 6-di nethoxy[ 1. 3. 5] triazin-2-yl)-4-methyl norpholin
diepilaklagi tleformation necessary for the apparatus is connected
fluoro-N, N, N, N -tetranet hyl formam di ni um

thexatl ugnepBosphat e100. t ed idemtean beipr@bérabhyrols
used. As the solvent, any of a single solvent or a

I _sal t it Fep h@ﬁll_@i;, fl $ABrAPMIQIs, supplying unit
setl)-hﬁgﬁo?)?l/ég?ho ée%éé@lc SoFi del,;l HF,O DIVF,

LN- di hyl acet am de hi o 0 : [ ;
et B CThESPBaEL | ot PR B A " broceade a¢ T
-78C to 100C, nore preferabl -gﬁc to 25C. The proceed
edleathd fydagt renlean<be E?Bn%%%ﬁp y* addi ng pot assi um
car bonat e, sodi um carbonate, sodi um bi carbonate  or L
triethyl ani Ag, this sepeopyhetanfitdialingnit 100 receives printing
N- net hyl nor phol i ne, pyri di ne, _
IMNidiset kykami kepynt tidieng pinade wetd wisigiongher I{Rel06 via a
i ke as a base, and Nhydroxysuccinim de or

SN LIX Y - Be At Vi 4heXBokt298-1imenzding azdeea processing
N, N- di net hyl ami nopyri di ne, N hydroxybenzotriazole or

the ik e I2¥ ng apparatus
?lpgasrta:'tiuﬁst g\gcg%sﬁ%giu%fs%al( Dhnd e £ ONPOURSgH @R ng apparatu

stituted arninocarbonyl, i.e.

substituted or unsubstituted carb - NG+ 4
T4 o5 SR PVITSRBEURE (11 LW BE SPEBEr SA by T aat Fgioital
t he conmpound wherein the correspondi ng sgée Is.carb XY o data
adndra 2odhshe thitket of PENEMRRTF IR GENPHEPU IR PLINTing
reaction can be carried out in the simlar manner as
tdecheeactitomlofinihel@Bove peyfoymd Me apFpdkRg driver 91 on
wherein R5 or R6 has substituted or unsubstituted

& unydetdyl , or substituted or unsubstituted

het eroaryl net hyl anong the objective conpound [I] can

be al so prepajedphy) sOMRHS Agttdiel caapoued vheraiimting data
the corresponding site is hydroxynethyl into

al kanoyl net hyl ref.erably acet X t L& B¥ns data
HonvehtTonat )beus%j%rrl fl?lgg%d%r? %gln)ré!telrg X?gl F%%dﬂ)ﬁi
condensi hg substituted unsubsti t ut ed k ,
%?%¥%%W%%ﬂﬁﬂErQﬂqaﬁﬁﬁ%’o%%F ExﬁSPéFoc§§|Eﬂéoﬁgg%n%OS' and
havi ng hydroxyl group, or substituted or unsubitituteflo7
hetRsnEr Y | iergmp &y ithe Bpacog&AvarEnteRtRP r Bikh .
atom for exanple pyrazole or the |like. The condensi ng
ceacti oot bmeprefiotdbly despr tedobimarsigieatso@s o output
an appropriate solvent (THF, di oxane, nethyl ene
Sh1 Qi fle i sCh IF i dTbyt cbnreser i e nhentmage tlaeal thé)itmap data
t hepresence or absence of an acid (p-toluenesul fonic

i Q% i | dn o hHEE O @EhE transmitting the bitmap
?ﬁi%eug%lg%g%%idg&g%f?%r the I Kke) at -78C to 2000,
nore preferably 25C to 100C. (F) The conpound having
hydr oxynet hyl on R -R6 anpong the objective conpound
[I] can be prepared by reducing the conpound wherein
the corresponding site is fornyl in any conventiona



obj ective conpound [I] can be al so prepared by
esterifying the conpound wherein the correspondi ng
weiizb@/ois48ar boxyl in any conventional nmanner bYCT/JP2006/314533
esterifying carboxyl to al kogycarbonyl.- The
esterification can be preferably carried out by, for
exanple, using an acid (sulfuric acid, hydrochloric
acid, p-toluenesul fonic acid) in an appropriate
dsebuentné ) hapelis £ hanelonésepbepandiowdwsit,- bheanolversion
or the like) at -78C to 200C, nore preferably 0OC to

L fd Lk kbi-eatd | r example.
m%g?)% %%P%%%&I%€QSE¥9 18 8steuibired :rpﬂhémbdbﬁozi, %06 ampl

converting a carboxyl compound to a
reactive inter iate such_as i.d-hali j . .
halogenatiE@hﬁggﬁfg?%?ilfﬁvéﬁﬁggﬁgggi%ﬁ%gg?ﬁwgﬁgggfggslmage
or the like) in an appropriate_ solvent (noethyl .
d@ﬁaofqlc&epagf%wka&ﬁh EorPes PR £61O1h L FIR) Che recording

foll owed by using al kanol - (net hanol, et hanol, )

hiesidpr Gpahbe beadhdrivikey eentrsic ynitpddd tmepspiés the dot
conpound havi ng carboxyl on R -R6 anbng the objective '
peerpeundat] fearodee ldheotpr eharleehdydtyerolP8i hy sdeial data
conpound wherein the corresponding site is

13l KOXYEAEROMYE 1 bA vARY E0B¥RMEiPNAls HRANSIsOfcresisaits a latch
ydrolysis. The hydrolysis can be preferably carried

Qut Si S i hydr.oxl FROLASS :
e PR e S, e R e

the Iike) |p,an aparopriale solvent (alconel iG solient rou

such as net di‘oxane,

the like, or a mxed solvent thereof t ,-78C to 200C
(Whrichgray HeapPys DL weed 96EnIARS BPHn}afPﬁy}nt I p&ReEn data
hydrol ysis can be also preferably carried out by using
can dadivd ngs wefrefprmaci(drimyoe oshgerle) aks Blrrate q Megpiorm
in an appropriate solvent (THF, dioxane, acetic acid,

at@hgt ke rkiuke, iatladihyed BOAvemveheredfor at - 78C
to 200C. (J) The conpound having fornyl on R1-R6 anong
&iﬁﬁt%ti]—ec%t—'a\‘l%l%%mﬂﬂdg €Rd dheadlrsehptepatag wavefiorm read
the conpound whérein the corresponding site is
carboxyl . in \Y s Yord 0 5 ; it made
S B8 o485 B AT E Ui R, TRVREO R BRI e
carried qut_ by using a bhal ogenating agent (oxalyl
Qﬁﬂ%ﬂi%ﬁﬁlléﬁﬁgn PdcﬁpgrE&%GOr the Iike) in an
appropriate sol vent (nethylene chloride, chloroform
THF or the [Mhkehead SraveEdlldl {RAtudeRraoiylity register for
synt hesi ze acid halide, followed by reducing the acid
hahitdeing i caknetighadat ahgssexial |datiumscdfmpor, data from the
pl ati num di oxi de or the Iike) under hydrogen at -78C
R RUBviky cBrereqamotnd1bayi aglaydnoxynethy| fon latching
R1- R6 anong the objective conpound [I] can be prepared

DY 45100 213y £ ORYE R gak et hady 16t Jredithd 98 teh H%fRfls from

or” carboxylic acid to al cohol. For exanple, the
ti b f bl.y . Led ' . .
e

reduci ng ,agent (sodi um borohydrij de,. di borane,. |ithi

A ALY o G DBREy T ST R HoRr s JELP o fe Lhe 1ateh
like) in an appropriate_solvent (methylene chloride,
chtoridf,oran andiag sidahi REFayt wvs@%ﬁbngo@@%ﬂ( RS
conpound havi ng carboxyl on Rl-! 6 anong the objective
sotpehimsh [df dancbatppépaddely hheaudienglt bl fopwemncithle 1ike.
met hod of oxidation of primary al cohol to carboxylic

B$1 cbn i1 RRINR, sthecheaayber eancie gafey abliych array, a
carried out by using the conpound wherein the

f@éﬁjfef"%@ wlqg.rﬁ%l L& Jer IR MBERY kWit ivaRgoxh b ZbAlls is
agen chromum trioxide, pyridiniumdichromate or the

like) in an appropriate solvent (nethylene chloride,

acetone, chloroform DM or the |ike) at, for exanple,

0OC to 100C. (M The conmpound having amno on R -R6

anong the objective conmpound [I] can be carried out by

o



obj ective conpound [I] can be prepared by reacting the

conpound wherein the corresponding site is am no under
weaewaiies Sandmayer reaction condition to PCT/JP2006/314533

hal ogenosul fonyl ate via a diazoniumsalt. The

formati on of a diazonium salt can be preferably

carried out by, forexanple, using an oxidi zi ng agent

(sodiumnitrite, isoanyl nitrite, tertbutyl nitrite or
stDecti¥&)y idpran cappeophé adensaioenhitwatethe metdyrtdimeg heads

chloride, chloroform THF or the like, or a m xed

7sglvent. thereof )i Hheydresence or -absence of an

appropriate acid (hydrochloric acid, sulfuric acid or

the |ike) d/ ar._an b L Ve G ol QRride of Lheuiat
like) at 3% nBfif Beaftihl; o?’%?cafdm%ﬁ‘]gl% g srentares
hal ogenosul fonyl ati on can be carri.ed out b di n
asEPREFY AAUHF RGERC PRURTATER oXide® B iteR gl the cpu 101
or the like) to the resulting reaction solutiqgn at_ |, 1
and8CspeedOBteqtdpnTiel @ PpsaracRRY AgMBLhEsia dEbaCHIOn Pu-ise
unsubstituted am nosul fonyl on R1-R6 anong the '
febjnethé vencadgound. [ Thecanibesabsoipg epaferd dgiving unit 111
reacting the conmpound wherein the corresponding site

drSvhal pgenpsuh famHn Mid ot osuldsiibubrdinternal motor driver.
unsubstituted am ne. The reaction can be preferably

carried outy] SRR apiirate sekvenb-§aBhAVhENEotor driving
chl ori de, cﬁ+2$%$orn1 %%F, di oxane, water or ?he l'ike)

in th b f IdiN@arget value
sptolnal b el S o A rl ol R e T il arget val

the like) at -78C to 200C. (P) T d_havi .
CEPRSEER: By 2 I LD ARG, 2 hen e treR s i T fopgined by

anong the objective conmpound [I] can be al so prepared .
sayplfiog ®xamecsioomie ifngmtHe eBRpEaHP %e?&rﬁ%‘écamm@
corresponding site is methylsulfinyl into thiol in the
reAe HRAREHgausitests ideivam thd istbrscansifyoupgor 31 via an
N., et al., Tetrahedron Lett., 1984, 25(17), 1753.),
@l pwad By o-eact-ag. Wi th an al kyl ating agent

al oal kyl, hal ocycl oal kyl, hal ohet erocycl e conmpound,
al kyl mesyl bR tSXEhP&kKMh syl At 8n BBt &EQeHs) Mg belt 21 of
nesyl ate, a yF tosylate, cycloal kyl tosylate,
het erocyclyl tosylate qr the-Like).] | n
s ARG o CETHA SRR Hydr M el R AT E EE L8 Ferce to
pot assi um car bonat e, potassi umtertbutoxide,
KEIG .etthArad@%€r -di azabi cycl oundecene or the like). (Q
The conpound having substituted or unsubstituted | .
al kanoyl ani mo.reft, Ra- RerhipRgrehet bhy e | the Sfsgndcation
[1] can be also prepared by al kanoyl ati ng the conmpound
MHIRIIN chheheossesppnth g1t Pé isadeswrilde with reference to
al kanoyl ati on can be carried out in a simlar nmanner
}ﬂﬁ.i 5 .t hesr gast i ORe@f adiee abate {iGh aosdit tibedetected using:
al kanoyl ati on can be carried out in the conmpound

ere%lcgdtégejg %rirs%%g%@d&?%ns EEQ é&%?@%afﬂe dINRRASg roller

5 PUSES primary am ne. The "conpound havi ng
substituted sul fonyl am no suc al sul.f o !
%@ﬁ%FbQF§V§Hgﬂ3H§héﬁWﬁg}nﬁe %?%2?6Iy#§%l J%y éﬁﬁggﬂgPOtor 31
the |ike on R1-R6 anbng the_ objective conpound [I1] .can .
e ohqisr@rpaééa%@tmllﬁfg fR3hHR&L ?HB‘%%H%E?I%&%H%”{MH’J&FXFHQ unit
the corresponding site is am no. The sul fonylation can
DES caf rited amttrial amidppOfpinagecestivnne ke ekhe Tigtected
met hyl ene chloride, chloroformor the Iike) in the
BPhesenseafbuabsencerné sankasind t buephy dfanhadC bias supplying
“diisopropyl ethylam ne, pyridine or the like) at -78C

: 208G it e powkioBylhakk pn can g iregovblitage (AC
%ﬁggcggfgﬁL &ﬁ%&%?%%the corregpondiﬁgﬁgftéfis@' 7
secondary amne as well as primary amne. (S) The
compound havi ng secondary al cohol on Rl-R6 anong the
obj ective conpound [I] can be prepared by using any
conventional nmethod for converting ketone into

S —

.



obj ective conpound [I] can be prepared by using any

conventional nethod for converting the conpound havi ng
woéanaimoild4mt o secondary al cohol. For exanpl e, tRET/JP2006/314533

reaction can be preferably ca3yied out by using the

corresponding fornyl and a netal reagent

(al kyl magnesi um hal i de, al kyllithium dialkyl zinc or

the like) in an appropriate solvent (THF, toluene,
Highhyb ehbeelettiheyihleyodler 2E 10 dARBGoYNd.The

conmpound havi ng hydroxyi m no on R1-R6 anong the

obj ective coppoppdpill SARPE RS eRaRed 1y cesitR818NY cycle of
conventional method for converting cyano group into

pg%g;tg;( ag})} iggg gtrfx%) 'voFocrag%ng?*incgﬁfoﬁe@ﬁﬁé)ogp qriepieto the

carvied out by Te ng the conpound havi ng

the carrespondi ng cyano w hydr oxy] am (ar salt_.
QﬁQQ¥§%§Y&§§k68F?%Fe§§Ci&“i%g?e%?Tei%FT%@Q%F%§§W%§Ogrunlt 100
absence of a base (sodium carbonate, potassium, .
cavtredst drivdayued Fer exndeyipstkakli dh-hylireki d& 1s possible
potassium tert-butoxide, triethylamne, pyridine or
tdhappilkepok it ine appt opgaatiseselleenri¢ vettarge et khgotonveying
et hanol or the like, or a m xed solvent thereof) at 0OC

30 199G W rdde: canprundl Bavi ngi casids dyckellength.  In this
carbanoyl on R1-R6 anobng the objective conpound [1]

Sal, b prepared by ;ust AgnagycronMvandpnals selhednf eaistance)

conVerting cyano group iInto unsubstituted carbanoyl

group. For exanpl.e, the reactio f.er abl :

RO Bt T B BRI ot D SPatag RRMHG The o negative

correspondi.ng cyano with a base iéod%un1hydroxide,

WorteRds ARMYERRCde 25pS1R%E dfh £eFt - But oxi de or the

l'ike) in an appropriate solvent (water, nethanol,

et hanol , i sdsr opatdonsd ehevel ksheprPEIFRY k3| Fedgted, the

thereof) at -20C to 100C. (X) The conpound havi ng

d¢@itd@imy dledaholl da RitRGdrimnghehel obketse v moripoundn FIG.

[I] can be prepared by, for exanple, reacting the

f%@%@lfihﬁ;fviami R 6anbespendbnge 9xAgUAEIeR 27 using the

condition of the above (U).(Y) The preparation of the

%%i@??ﬁ%o%pgigaﬂﬂ 13 KYReSeeRndatys Bl Grheh ORegat ive
- anon e objective conpound [I] can be carried

out by using an onyent i onal thod for r uk j

SETRIAR A S TP L RO pOUREC  Snyap roli8 26 Fhdl ene ac

transesterification__For exanple, the preparatiqn can

k2 premelasing dadlt dd4out AROEFEE ] g 5 electritying roller

correspondi ng racem ¢ secondary al cohol with acyl _

Yooy ifvicnpkaatevatie Wre tinsuliakdngi havae prsdhddeoFonveying

enzynme (lipase PS or the like) in an appropriate

selwvent, (derihditpdsitig chiblver, ahdxangatilive sopaopylare

ether, THF, diethyl ether, water or the |like) at-78C

é&éﬂ%eiﬁ{?agghﬁe@r epat iaBulhtihg xomound sawinig conveying

al kyl on - anong the objective conmpound [I] can be

lﬁg{{lf’fj 2 tslpé(ﬂrﬁsﬂrp%‘l%ao' %alilne‘Eh%a(:@h¥%¥gngadirection of the

ydr ogenat i on. For exanple, the conpou n be

ref er abl repared by treating,.the ¢ ound. havi
Brvbire aliaPo (SHRTRS IS hRER 5 e STt b yeftld areas 201
(pal I adi um carbon, pl atinum di oxide or the |ike) under
aydmsgmtive gheabpioprrhl el A OnBtRahdier tr%%ryoﬁf’rmed) .
DMF, THF, acetic acid or the like, or a m xed sol vent
Abeseoéunbt, OC nan-200Conm\A)l eTiteipr §pardt Lengenerpbed on the
conmpound having 1,2-diol on RL-R6 anong , the
ebhesineg weorpandd Idhwan ibe Facef7erably carried out
by, for exanple, treating the conmpound having the
correspondi ng, al;keny b tWhih & P14 2 Nth AR ARG BELE 21 to
tetroxide, rutheniumtetroxide, sodium periodate or
the like) in an appropriate solvent (water, acetone,
THF, acetonitrile, ethyl acetate or the like, or a
m xed solvent thereof) at OC to 100C. (BB) The
preparation of the conpound havi ng hal ogen atom on

— —. o -, . o o o - o



di al kyl am noal kylthiol, or the like) in the presence

of a netal catalyst (tetrakis(triphenyl phosphine)
woabd7adiogsn or the like) in an appropriate sol vear/Jr2006/314533

(di oxane, toluene, THF, 1, 2-c¢ismet hoxyet hane or the

like, or a mxed solvent thereof) in the presence or

absence of a base (triethylam ne, diisopropylam ne or

the like) at OC to 200C. (DD) The preparation of the
WEQRROHRE v digyd"BAE- n&¢dSive whed ger idisppistdd dtseflormed such

al kyl am no on R1-R6 anong the objective compound [I]

A, be pref %era§9£¥i9?%§|€1qe9é%f bys {Q ®x@amien 102 Qcm,
Apoun g

Ea??%g he co having the correspondi ng

hal oal kyl w ¢l -substi.tut ed or .di- '  five
oot e L7 B, SRS ot 8 Sl BB LI e posi
Deningr: ebehmss . SPERCB IE 58 S TRBE0 paver 218 oo

or the like) in the presence or absence of a base
nave etdrpssnenboudirsppEbpyeahi ard oo thld ity Rasigd e and
200C. Al so, the conpound havi ng di net hyl am no can be
refarablchapgepappdiby toedbhée ngnshbattionpoatethaddifng
t he correspondi ng hal oal kyl with N-(trinmethylsilyl)

di met hyl am pg tRe aft@RPHRRIA, abarsaty efds (gteihianolof the paper
et hanol , di oxane, toluene, THF, 1, 2-dinethoxyethane or
t Lke) SRAAL fyitRfelectric
N A O R i R ey e

bj ecti ve nmpound _[1]-ca e c Led : ' n

£ 0?1%}9’ r%llhs&?gg;)lgb- c(_:z?\t’r"feee %gﬁoags %?%l%?ufglgpﬁggurface

reacti on of hal ogenated aryl, hal ogenated heteroary
RS sanaY @P@eér%ﬁeFéP%%}?lofrb?4 R R géﬁéogﬂﬁ paper
havi ng al kyne. For exanpl e, the preparationcan be ,
1 efiepabky cartticedidatobyher paPEhd adfe THBRABUNY SR/ PRGSULLINg
t he correspondi ng hal ogen with al kyne (propargyl
@l sstholc Ndinetthywpnopaegykani heeotethinalke) in the
presence of a netal catalyst

(tetraki s(triRheRykRrh0sPhhHSS Pkt Bcidimedyi stthieriltiyke)y measured
an appropriate solvent (di oxane, toluene, THF,

1, 2-di { . . eHeNe@pBration pad
%%é%%%%ﬁ%?ggxgagggﬁeégié:%%%g#ﬁ%g?bgi?gggggpylaniﬁ% or P
the |like) and/ or c er salt. (for .ex I ro .
5] Sheforen shBRe CRR S Hedbarat 1o G on i form
conpound having tetrazolyl on_Rl-R6 anoag t he. iy
obj et iv & iedfpbamPana e PBeL LR R FNEUPC By LET AP hRyIative
conventional nethod for converting cyano group into
tedrge oy | thyr dupsulRcrinex deples, 2{Ae pFep@raRgon T fffe to the
preferably carried out by treating the conmpound having
h B8 601 F SSP W A icy die Wl tdn mekakoazegéngsbeditn®l is
azide, tributyltin azide, trinethylsilyl azide) in an

. Lr{ PB4 hanek.a 81 havel on Bfchedé DX@bEic field.
?% u%ﬁ%%ﬁ%§%§ﬂégg? dinethoxygfhane or the like) in the

resence or ence of e : A ;
Fi%% V%p??éﬁ?%bqgrE%ﬁgﬁfﬁgi%h%%@E §§¥%ﬁ?1??5¥ﬁ§Féﬁ$nEo the
hydrochl oride or the |ike) at to_200C.

: EP%ﬁ%yja?g Held omne ‘&%%%%%%9 t%R?Lﬁhgur%ace o%%ﬁe m%er becomes
QGal koxycar bonyl hydr oxyi m ne on R1-R6 _anong the ,
depeetdwe teoirpeunent Wi EQFM 1 95itarér AbEYdcand iFETuric charge
by treating the conpound having the correspondi ng
hyding yiepules wirt kgalikglt theororerbiormbelte? hydppearing on the
chl orocarbonate or the like) in an appropriate sol vent
6€M§si% OX@hescd e pHiler beZofieBEbpaxyet haliee graper 12 is
the like) or as neat in the . presence or absence of a

Ldi . e &chiig) pat t0€1t Bue to the
ggggﬁ?%%ﬁ% pér%%%éa}%@i%nmd;f kﬁﬁgdgloﬁgougd havi ng aryl
or heteroaryl on Rl, R2, R5 or R6 anbng the objective
conmpound [I] can be carried out by using any
conventional nethod of so-called Stille coupling or
Suzuki coupling reaction. For exanple, the preparation

Y o

. o o



i ntroduced or renoved to give the desired conpound [1]

finally. The nmethod for introduction and renoval of
woOheo7pnogct i ng group can be carried out accor #CmgP1006/314533

the description of ProtectivesGoups in Organic

Synthesis Third Edition (Theodora W G een and Peter

G Wits). (JJ) Alternatively, the conpound [I] can be

al so synthesi zed by optionally carrying out any of the
d3keuecheactEof1 bt £AY diaxdd.) BB the sampouie] |tHe tmaper 12

the conpound [XIII] in an appropriate stage in each

h%rsoﬁgﬁwliﬁgrsiegc%%ilggaﬁ&g’) csdanp! 6.9fec BHREIJITERE iAduced on the

uc Irvation Effect (Method) gl ucoki nase

activity was exam ned by neasusi ot.
a&?ﬁ’fé?ﬁéﬁni %uﬁéhce‘? & iﬁ@e é—agﬁ%s%%oag u%gﬁi giam Eitef %%?nlé%re()f'
gl ucose- 6- phosphoric acid by, a coupli enzy.ne

gl ucose- 6- pE@§|§E%ﬁ’% %I%‘Iily%ﬁ%feh‘é%é:ﬂget ngﬂﬁgéaaslﬁﬂur?&d on the
directly the produced gl ucose-6- phosphoric acid. The
agltreckiivas eueizgaeofistle | papdie Ekdmhattiang qttraction by
human-liver type GST-GK expressed in E Coli. The
ARasHermgnyieh tG erdédcviiy chasgeapplikdon e chaveying belt
foll owi ng procedures. Twenty five nmM HEPES buffer
APHTHA) GO 8h5E NG RS M MiGaiveb tieKehargemhBIdedSon the
nM NADP (Roche), 16.64 ng/ n. GGPDH (Roche 737-232

rade.l |l from.ye 2.8 mg/ nL GST- &K was prepared
éﬁ?%fﬁ%?agﬁﬁ%nl%oﬁé%%%%ﬂgAn eval uati ng compound
di ssol ved in O was added _to the r t Ut |
to give fingpec5ﬁ$§ﬁ§?&@@bﬁn%?cﬁqéﬁﬁ%ﬁ§ %ﬁg}%ﬁﬁ%@ﬁ%%ﬂrface ot
DMSO). Thereto was added gl ucose (final_ concentration ble of
tdfe DapRf b3 anddbst FHFEAGAP WAL CaBBASATP FHinhg e capablie ©
concentration of 5 mV), and the reaction was started.
rkhe neath e heeppeenidras 8 1300 taddval ¢ pé kRS et agtce, namely,
NADPH was nonitored by changes of absorbance of 340
Do, -Alck N8 a%iiRE thib absothyarces Lot B3sal nikeko frriory positive
starting reaction was neasured and the bl ank-corrected

SKaaehi pikd ¥ ErEBEBUNY o cBGhOotie¥eland moved,
(%E%Rgzggéfgﬁggtﬁﬁaa éK%activity | evel in at each

concentration of . ti Qrpoupd. ced b
TRe qi§$fh8?ﬁgFlg jggs%gg %Qgﬁﬁe prgggﬁ¥m¥ﬁﬁéﬁffoﬁegg Y
to provide an industrially advantageous nethod for

DR s R 5-FUbst i tut ed 2- ani not hi azol e and a salt

thereof, and it has surprisingly, been found %hat t he , belt
desired 5-sdusinasudd, L RaPABERFAS NS TGP GRE CAW HELRT P
prepared in high yield by using 2-am nothi azol e _
yhet eivatdrecdsd pogitt ithe itgugochsgbst induegddacy fhe attraction
starting material. The nmethod of the present invention

i §rAfcd REUShEipdar veranadhant ageonsc Siirdel thereof is closed.
starting material, 2-am nothiazole, is commercially

| ;00 GRSt cROPRAr 88pdSite side of the attraction
@E{%r oﬁ% gc-rgatnﬁgﬁeotlﬁll élzol e,o whi ch Igklbves | owering of the

roduct i ost, and,f 1, QUS is
BePFatr stucEs il 2Tt b rap iy e S R ICHEN §5098 and the
the present invention includes the fol]ow n :
ehBORFRRre 1S ThRe ot BT ootr o PRACE Y g electric
conpounds: [1] A method for preparing 5-substituted
Piahi nbohi edo| @@frquﬁ@aq%oWMﬁa¥eW4§?€i- n Ahre, the
synbol s have the sane meani ngs as nenti oned above, or .
a1sattit hereefe bypliedtdmyhg-amiveptimcabkel & Athendi the lgdectric
am no group may be protected, or a salt thereof with a
basegef QAT ONR -y TS B idghitrha resuleliant rict Bhamge on the
el ectrophil e of the general fornmula: G X [ XXI|]wherein
?:(PI %egllll?%/éﬂ? B QYR +Eahscha Qg8 1Rt e rheen¥E, the paper 12,
alrkoxycarbonyl, al'kyt hi o, al kyl sul finyl,
al kyl sul fonyl, am nosul fonyl, dial kyl sulforyl,
al kyl boryl or trialkylsilyl; and renoving the
protecting group where the am no group i s protected.
[2] Amethod for preparing of [1] wherein



5-Substituted 2-am nothiazole or a salt thereof to be

prepared by the nethod of the present invention is
wonref7@iataBy a conpound wherein the substituent PGrisB2006/314533

hal ogen atom or fornyl. A coppound wherein Gis

fluorine atomor fornyl, particularly fluorine atom

is nore preferable. A conventional protecting group

can be used as a protecting group of the am no group

s9ftithe sterddibiehal pageaninotdidizel @n@aiihg belt 21 is
protectlng group i ncl udes, for exanple,

{ﬁ% §%§éraf grigip such as substituted
lHCX%%%u st| §$§§ arbonit (for exanpl e,
met hoxycarb

et hoxycar.ban fential the
2,2, 2- tr|chﬁ%t@gvﬁéiyé%rgb%§i%%féﬁprgafgx 8a?Boﬁ? on

substituted or unsubstltuted 0X arbonyl far
sex&APE et o beR Z5FHRGRArTh E%§te¥ﬁfgg grge to be
unsubsti t ut ed aryloxycarbonyl (for exanple
ephenoayedrdon gl ferentydependisahyr- Eyperaris et Fagistance of
group such as substituted or unsubstituted al kanoyl .
thbqageanpl £nd thief ¢ Lrtoaicitadt i drecycbatlangh). | 1 jproportion
substituted or unsubstituted aryl.carbonyl (for

28%aPlLes i beRzeY s t19¢ pabky! T Yperpa o ef tthrgamysip oS ustvement
as substltuted or unsubstltuted al kyl (forexanpl e,

|
% %;; of Eaép mS[)gﬁgggé'% ycg:%#@%%’ﬁdyrlt%étc%g oA &k lbaper

Brpeatbam i e"%rt@t’ee%ﬁﬁéyg?%%l ef%s%&tﬁedpper undt tines

protecting group, aIkyI- pe protectin
sprdiat gbpyi ?/%ghﬁr%’cfe’%ﬁ%agﬁ% g charge requires

car bonyi type protectlng group, particularly

tdxpcar Bonyhet y pe prepectiongagridigpe lachr éfé@%’%’r‘éﬁ cycle length
oxycar bonyl -type protecting group is substituted or
1unsybsth kol pdiial deaxyeche boayh tisubstintedgeb it ive and negative
unsubstituted aral kyl oxycarbonyl, particularly

YRSl @.‘f’lc?%a%@%l"b‘é&' EH&@ds%&@dﬂﬁﬁébof%lst‘hnce when the
prefera Ie car bonyl -type protecting group is

tituty t | . f c
31%31' u p L {OSHBSLLL ubedhatkanoy! . phmeiGrablecsi

Stecting group is substituted or

unsubsti tuted aral ferabl
Rﬂ%ﬂﬂ%ﬁﬂtGﬁéacﬁFﬂgi%%%W%%ﬁ S §° Fer%gut%§%g§¥%bnyﬁ charge is
preferabl e substituted or unsubstltut that
rachlded dxy eavBsRgl PFSPBERYGR o‘%@ctéteo&%ﬁtan&epF&FéF%r eSO tha
substituted or unsubstituted al kanoyl is

e flewmraddetytonfoprefesalifecsupbertiiedrhmrae requires time
unsubstituted aral kyl is benzhydryl. A salt of

21 A dhazremarerein the am no group may be

protected includes 'a salt wth an inorganic acid such

as hydrochl %Llfhfée, ipydrebromder hydraiadcdeos sthd glager 12 is
nitrate or osphate; or a salt with an organic acid

3 f ! to onvevyi.
$4F ot Rk gt ¢ S1oBE0PL NG AYB! Bdo the conveying
| at tart t t th | £
oIt Gaper o 8RBT forabaier AR Eon i P gLectric

strong base can be preferably used as a base of _base
chaagerem . tBuchiniane Gy thas@aPREl (QBROPLER| SRFEace of the
compound such as al kyll'ithium cycloal kyllithium
esyvéyimg usald) tid ymcmindd corll itohithm eguRyE- afi Hee

Among them using alkyllithiumor cycloalkyllithiumis

PLELEF Ab] @at 1EISICRIRS et al kyl Iithiumin

particular. A kyllithiumincludes n- butyII|th|um
tert-butylli ubykh mgrehdecdndkdring belt 21 is
Cycl oal kyl | ﬁ% t?r% |eﬁc§q%dtgs cgh}tczlhgﬁexy ['1ithi unxtké;{ tghe

i ke. A ylHthiumincludes phenyllithiumor the Iike.

Li t hi um am de includes lithiumdial kylam de (lithium

dii sopropylamde) , lithiumbis(trialkylsilyl)amde
(lithiumbis(trinmethylsilyl)amde) or the |iKke.



i ncl udes hexaal kyl phosphoric triam de, preferably
hexanet hyl phosphoric triam de in particular. The
wareg/iyae sol vent includes N, N - PCT/JP2006/314533
di met hyl propyl eneurea, N, N -diinet hyl et hyl eneur ea,
preferably N, N - dinmethyl propyl eneurea in particul ar.
The am ne-type sol vent incl udes
N, N, N, N -tetranet hyl et hyl enedi am ne or the |ike. The
cphoegedi bglof the reactdiony deradse Tprenmoeed lopedddingea the
smal|l portion of the phosphoric am de-type sol vent,
cE!B%iHFSaBH@%é@ip’ﬁmaiﬁd tihe tasi neihypean®l NgHigsctaion, and
co-solfvent to the other solvent. For exanple, the
CQ- i . e | §s U h@Wdesame time,
1&?@?‘%%&?& g DGR ALLRKPARBNAL £

eneurea, N, N -di nethyl et hyl eneurea or

LN N, N - tetranethyl et hyl ene di agine r. 1 xed :
tgﬁﬁgﬁt%\roc%ﬁﬁ}q gt iga eorbitﬁﬁrpeaH(elrngglfg)jff ¢ %’ég glg JI e cation
can be added to the solvent including pentane, hexane,
ofyEheheganedingl heads %yl dhen &hesdMaaediftt AyPFLBEher,
di ethyl ether, diisopropyl ether, tert-butyl nethyl o
retherpceyibopentyrmad: e paher 12THF sent to the next printing
1, 2-di met hoxyet hane, or a m xed sol vent conprising one
pREiBEA U PHE cohvelyese tsaltvebi andAm amegatfcafmimigefor a single
cosol vent added in using in this way includes a range

8k iBrd¥at 9040% poF £ BhadhbYadn! angeer0thd %Unla@ 388 @ils ended,
ori gi nal solven?. In this case, the preferable

Ligin ' aomng, | VIBEt banedoi S Deganged £
tgfcgg %&a§§,¥$%%e neﬁgﬁﬁggkgggggﬁggg tert-bufyl%%thyle o
et her, THF or 2-_ di met hoxye thane, or, a m,xed .
R i SPeFet it 31y 815 °dna egected on
sol vents, particularly hexane, toluene, diethyl ether,
theFpeper, 2JeatABgnhb%9Et hdne, or a ni xed sol vent

conprising one or nore kinds of these solvents. The

nmost pref er @86Ge 8nehpgs TaF. earer kol iy eord tataen petween
base-treatnment includes a range of - 100C to 25C,

Pirelecabbyeat i angeh DfsurflCet 826k 1 Pat ¢ i cfulthrel papar obtained
range of -78C to OCis preferred. The proceeding of

A6 Leaekherinantbe Bf anpled DY rinknd, JLBat 8hrBacePetential
to two equivalents of a base to one equivalent of 2-
igslm&r;e?atrsglb:%ﬁo lo% U eBa3 Q{ntn , H'.]?r g%}%ﬁl% N paserd e AR AN cycle

e using 1n erec e-treatnent can

include an el ectrqphile t he, general . fornmul a; ) S
YR SaBE ARG LSrBBT EAHAGE e - Dl (RS tATS 5 1-6
menti oned above. Any conventjonal | eaving group can be )
geasheisabEyeusdr gosvryandt el FoprerehiGirto contact with
Therefore, G X can be, for exanple, halide-type
ttleepbpephile usian thal ogenlatoi this Xxpestigentypas mentioned
el ectrophile using al koxy or the like a s X, or
APRE- ti¥pe sebea it opbl| €hatsitige sibHadaipetential of the paper
unsubstituted am no group as X. Also, in case that G
i S i iHRIithYHL the paper
T L P o T L S e S e e o /o8 the pap
an.ne- t pedglectrophile is preferred. The halide-type
B QTG i ncl udes al kyl hal ocarbonat e (et hyl
chl orocar bonate, nmethyl chl orocarbonate or_the |ike),
al kyl phosphdr- HQIFHéer?%VPﬁwggﬁhéﬁiﬁ'EﬁPGEFagsﬁ}g between
the like), trialkylsilyl halide (trialkylsilyl ]
e erliegsritidicaitiéphsicygilebl-eRplle ardtHee| sRihace potential of
al kylthio halide (nethyithio chloride or the like),
@ ded siddsnyr pabiege (papehyhsul & nyl 11| O/isde paptheB: 1.2 x
like), or alkylsulfonyl chloride (methanesul fonyl

ey, de, hanssubt onyl 1 @hleerd ge £ ebmtdieckbkel meAIPRGe three
t e%%hgﬁkgﬁ%hosphoFyl halide'g$ﬂtfialkylsiFyl haﬁ?ge
is preferred, paricularly ethyl phosphoryl chloride or
trimethylsilyl chloride is nost preferred. The
ester-type el ectrophile includes dial kyl carbonate
(di ethyl carbonate, dinethyl carbonate or the |ike) or

. o . .



chlorine, bromne or iodine). Among them dial kyl
disulfide is preferred, particularly dinethyl
wdizgariofiidde i s nost preferred. The PCT/JP2006/314533
el ectrophil e-treatnent can begcarried out in an
appropriate sol vent under cooling. The solvent can
preferably include the solvent of the above-nenti oned
in the base-treatnment. The base-treatnent and the
t§best BQDEEﬂa@rtlﬁa@ﬂﬁ@fﬂiﬁmé}ﬁ: cargisedouesintlild tyaneln this
Sol vent by selecting an appropriate solvent. In this
e%@%%im%ﬁ@ eéfgtgﬁﬁyéeeFBEQQEﬂEﬂtié:%%x‘é@r hheth®Wssumption
Seq In the so

uentrally vent used in the _

ase-treat nen Such | vent_ -i_ncl g .
tg@%ﬁﬁﬁl%ﬁy$P%t3ﬁ% egéﬁg{kg’%%fg%ego vé%%gg'ggfgfﬁ§ﬁsafter
et her and hexane, or the like. The cooling cqndition
e ERRVRYHRY RAIH Pa- 17 ISt AREPUGRRCRCT digd 5 Paper 12.
-100C to 25C, preferably a range of-78C to 25C. The )
protecting Frompriwhinssuditopéctis RERGRIFS§rodp bF epniirmed
substituted 2-am nothi azol e conpound or a salt thereof
rcan beccernvedabyohheycbaveatgiunathems otk fake @apentgal is
nmet hod of such a protecting group includes, for
eQ'mla%eda@&ggég\(ﬁ%érecﬁ)Cii% Aydretyst sin plalali A, B, and C after
hydrol ysis, catalytic reduction or the |like. The

tfrll?e: S?ééfé{grﬁﬁp%@%iﬁ%r Uheéj s@HBnQié) Psﬂﬂlgpﬁﬁeﬁqi‘,dB§U§HH 8Shaving

Uor oace acl ydrochloric acid, sulfuric

agcid, titaniumtetrach L de_ or-stanni al.or |

B essricat 8= SEFvert A For Bkan B P ea L o R Do o2
chl orof orm toluene, nethanol,  ethanol, THF, water .or 1
hehd dviekeyl byhaederdnay dpBPyseRieah e &tss atgpn cycle
using an acid such as hydrochloric acid or sulfuric |, ,
lagigth evan appnopheasertate arfs (Fgvidvams éhewapppr b high.
a m xed solvent of methanol, ethanol, THF or the |ike

W tdineat @brdsAl 50,14 hesalikdlei thyadphysitthecamoyat of electric
carried out by using sodi um hydroxi de, potassium

J}Y%g?(id}?'th%o%%ﬁia'é@ 6ar bpRatecos@thedl ¢ardomedged to the
sodium bi carbonate or the like in a sol vent such as

wat er .. et hanpl : I T e ; ' cording head
BT ho8RPhon TiARRR] (O EIT posttites e NG recording

t hereof can be the desired.salt by theC $% @6ional

Rt HIE L OPHe Nt £ 15 CE GBS FPRGERR SYERT not hY azol e

conmpound includes a salt with an i norganic acigisucgt ]
as hydr ochl dHiGde 11 hskpebriokedat 1RYPEROP dof [dEeeny fiEapEtraction
nitrate, phosphate; or a salt with an organic acid ,
sfictheas fomenehe ionedt diece prymsisowdt Papexalft &, and C) having
mal onat e, succinate, fumarate, nal eate, | actate,

AR 8t &ntt HlFdee re@itstdtveéty and the electrification cycle
met hanesul f onat e, et hanesul f onat e, benzenesul f onat e,

e s4l;f0 i OY8I cohdluSBSE dhathes Usturiptient that
%%Agggbsﬁﬁﬁgnggggréﬁ@ggigic group, the salt incI&ﬁisAa
salt.wth an inargani,c,bgse L tal er
appl i nxaojtacia}gne Q' 9gnhe obRy é%%?s@é’@ix@ is MBl@lseconds aft

i um “sodi'um br assium alkali earth

nmet al i ncl udi ng cal.ciuym or nesi u or.oth
PRe ST RO AU or g os AP PE AP e BhD o Ghr 222
base such as ammoni um choline, diethanol am ne, .
lysine, et hyizaredhentagult ¥ thisypgreRément, it is confirmed
tert-octylam ne, tris(hydroxynethyl)am nonethane, o
thaetdnd gl nicfdsartios, cycﬂ_etlmrgﬁkawh@eeoattraction is maximized
dehydr oabi et hyl ami ne. In the above nethod for
preparidief ihheaguesens, iavweat iover ar plredateanyhedrrime (1.6
aral kyl 1 nclude nonocyclic, bicyclic or tricyclic aryl

. t S,B,Pr, Akl 6ot a1 ¥@eeanboBarface
g%é%ﬁg?gbl?@ééﬂﬁﬁé??nng%hfﬁﬁfFﬁgﬁgﬁgﬁf%fyl, ant hr anyl
or the like. Alkyl, alkoxy, alkanoyl, aryl or aralkyl
may be substituted with one or nore groups sel ected
from hal ogen atom al kyl, al koxy or aryl. The other
groups are the sanme as the above-nentioned in the



gl ucoki nase activation effect.On the other hand,
5-substituted 2-am not hi azol e conopoind or a salt
wohe@aefo4san be prepared in a good yield by thecmarivoe314533
for the preparing of the present invention. Al so, the
nmet hod for the preparing of the present invention is
an industrially advantageous nethod which can
i ntroduce various substituents at 5-position of
r253BLRot hi,azolppdenendi g ionhichetkiadsiof ddrebe maximized by
el ectrophile used. Additionally, it is an industrially

~LALY 1 AQY 0L JEihedebecaysei 2aammaeliilazokagthhthen the
starting material of the nethod of the present

i nyention, .is.low in:pLi r 1

S8 ragﬁoj‘p??éﬁ?ﬁg%ﬁ,}]a%fol%}?gsﬁ’w%i@gllssgélﬁdv\eri ng of

production cost, BEST FOR CARRYI QUT THE . .

| NVENTI ON ThE BFRSEN© RS iTah T e%Pgli%aﬁcr?eé’outr?“r%raéL of the
detail in the followi ng EXAMPLES and REFERENCE ) ,
PERANPLES oyeredheat hvaption aktebta RIRIEETYHHeddme 15
expl anations. In EXAMPLES, APCl is atnospheric

iplcessued, chenitcad itohs zatssudbleass spectniurmbendipEslagement of
el ectrospray ionization nmass spectrum EXAVPLES

i LEckiE) of9 &f sl ferdirdicdunheblighi de {HFl@kence of
g, 503 mmol) in nethylene chloride (380 nml) was added
a'ﬁeéﬁéktﬁ!coff’&idd%t | 8L & ket @i r398n M hedddeesulting from

ice-cooling, an e mxture was stirred for 30

I nutes _at the sane.te r : Xt u ; ;
R BaSRELBI T W T '€y Sl ok oy T BRary il 11 dacctfdingly, it
(conmpound 1-A) (50 %, 333 nnnl% i n_ et hyl ene. chloride 4
PRSP 1gn#Ot Rewet Reth cRSCHHRFH R RS Y bR Snd 2
the m xture was stirred at roomtenperature for 1.5
dwureyarfied eadctimegeniedibyYwas poured onto ice, and
then the nethyl ene chloride | ayer was separated and
concent r at efowbveas us sHiven esidiel hashenssw eédcinification
ethyl acetate and then washed sequentially with water,

&Sl Ueaed aguessissradi upikiaar besat &f stlaincobiasdsupplying
brine, followed by drying over sodiumsulfate and

concent,y | u shu S A digeGemoval
A N M R e e T R

88% as pale yellow crystals.(2), T 0 i By

G SohPBRR S 0 G S 2R T Mrot)2 F9E A8t KA oTo T g T pete 21
1) (1480 m ) was added dropw se an agueous. sol.ution .
453 3L nneasedox okl (RAFOTAFICY Wi thdg |%uﬁfﬁ&elrel?t electric

i ce-cooling over 1 hour, and then the m xture was ) )
starged sahot capptisthérat beecdrevinchegrs 4 tagpd attraction 1is
renoving the ice bath. The insoluble materials were
fodiesed ohf otAsd wbeds) hehd idtacte fas tdonc eyclet édngth may
i n vacuo. The residue was dissolved in ethyl acetate,

SEHRM ARhY Y LR vates el ier ducedhove, so that
sodi um sul'fate ‘and concentrated i n vacuo. The

resul tin [ r alLhi : bet to
e e Lic e T it e e

as pale yellow crystals. (3). To a splutio

b0 & BHpUTIA CaSS00 S5 AR 1 F AR g o HASEe i PPe*-
was added hydroxyl am ne hydrochl oride (23. , 339 .
nmmol ) at rodtaxtenperanGrePeARECE HeOP bkt &i\ﬁ%@%éﬁfieaegatlve
to reflux for 3 hours. The reaction m xture was _
clacgataptlkiced rto/dheo canyeyheg bhétradi dod @hgfect thereof is
di ssolved in ethyl acetate and washed sequentially

M £ Br W @My A didiendeoldoowed sy 1dr yong5over sodi um

sul fate and concentrated in vacuo. The residue was

di ssol ved i nrfyrdif | uar eaeghi ¢napid. (200 wHon appiieg positive
m xture was stirred at roomtenperature for 12 hours.

After concentration in vacuo, the residue was

recrystallized from hexane-ethyl acetate to give the
conmpound (1-D) (53. 1 g, yield 78% as colorless
crystals. (4) (4-1) To a solution of the above

o PN N o A SN~



foll owed by washing sequentially with water and brine

and drying over sodiumsulfate, and concentrated in
woaocwrmi10ike resi due was recrystallized from et RgI/JP2006/314533

acetate to give the conmpoundsfl-E) (31.6 g, yield 72%

a s colorless crystals. (4-2) The above conpound (1-E)

was al so synthesized by using the follow ng

alternative nethod. (4-2-1) To a solution of the

: Sidde as@ipot Asakbumi balance
aggi%%t‘ég?geg%%r eggoiﬁg% ?mol )W%EF (11200 m ) WalsS e

added (.9)-3-te Y lndydraleengstyd qRat ehis example,
b?gW?ﬂe@%as %%‘?ﬁg af%férﬁﬁgrnc?%yt etrahyd%l%fur an and
p-tol uenesul fonyl chloride) (69.9 289 ). under :
pPeaLéus| FRArIants e 3 d& Skl et laRota IR s s ), it
was stirred at roomtenperature overnight nd_then
igi hat epos thletiey hagee PRFE2CRRMR skfu it £hP PaRFT (pot more
wat er and brine, dried over sodiumsulfate and 1
teencenredeimneacuslue (Pwe athe tengeida(1eaiiyed contro
(94.7 g, quantitatively) . (4-2-2) To a solution of
ttafi‘ée%b9¥§uéprﬁmléh@wﬁ9ﬂm75']g3. i3 wAter neradeternised)time has
(365 nl) was added an aqueous solution (55 m) of
Sfium ydraxide b13ep 92 842 Mt under daveeanohiing, the
and the m xture was stirred at the sane tenperature

for 3Q rriguﬁgsz . To the reaction m xture was added
WY 28t e, and the aqueous | ayer was separated and

then acidified with 10% hydrochl or. c [ : d
extract ed withOERPSr BPBIRT %ﬂgh%?%%niflggl%/%n&%es charge an
separated and then washed sequentially wth water d.
g e verchat e viErseR O SOFfEARE G 57T RISd e vith the
vacuo to give the conmpound (1-E) (58.5 g, yield 71%. :
d)sake afsbiméj amenfe thenedrjenng PeLEpep4hepgsitiye charge
nmol ), 2-am no- 5-fornylthiazole hydrochloride (30.4
Shd 184 0mld And g, Mty kanthepyohdeneng 2% Bt (7 1.184hus,
mol ) 1 n nethylene chloride (1270 m) was added

0PV S LN @354k Retdnd i Bepitopy bhilance and electric
%ﬁ‘gt\é%dﬁe?nh%g&%&d%[cgeg 184 m’r%%% at room tenperature.
The m xture was.stirr e ppefat i enfoE Hiased.
FHerFde gﬁ#%o‘ﬁte % é’taé%q: Akl chalThehe i d s >¢

I n"vacuo. The residue was

purified by silica gel colu chr omat ogr.ap %

met hanol - chist 6f dER*lite j’ﬁggﬁﬁgugSnﬁ%gH% F%{l-gfe/(%%?%ace

g, yield 61% as pale yellow crystals. M (ng5 APCI : t

B50e i b torEXANPILRIEITdesoTsisutliedAest SEReS cBpbanenentSs

(1-F) (200 ng, 0.44 mol) and (R)- 2-nethyl pi perazine .

£2231 Fing 216 el Hids afeehpbenécothardalereaadigd vgs addition

added sodi um triacet oxyboro hydride (112 ng, 0.55

o9 ehehes- eoolimthed@ng hbeonilxtae evivdisresistance of the

at roomtenperature for 24 hours. To the reaction

sol utio i nOr 8891 fohayet s the like.

BERSr at %%wr%%vl\é@{ %rggcr%glqﬁgnl?gul fate and

concentrated in vacuo. T .due dihed s the
B R S T e

6% et hanol -chl oroform) to give the conmpound -

96 5P rgomons| o 40wPose PeSE bLPES byl APSEENE Tafdgéd throuan

APCl : 534 [M+H + EXAMPLEs 3 to 10 Correspondi ng .

shatr i ngroenpb andsLawtind g Feal @@ndithnelsl o e Rapfdesuiting

as EXAMPLE 2 to give the follow ng

GRBROYAMS bRESERGIP Td ONnl SMAGE> RORM NG ARHARANES S -

TECHNI CAL FI ELD The present invention relates to an

i mage form ngeappaiat Usel Baweh ieprde fariidesultad pehavaor of

i mage form ng apparatus with a conveying belt for

conveying a re i CRGROY dik-jetvhile the

&ﬁoﬁﬁieﬁﬁ g@s& %?%ggggrgﬂﬁﬁl y knoml\ii?leg?%ﬂrrage f or nmi ng

appar atuses such as printers, facsimles, copying

machi nes, and the |ike. Recording (character printing,

i mage printing, printing, imge formng, and the |ike

are used as having the sane definition) is perforned

o T



In such an image form ng apparatus, it is necessary to

i ncrease the accuracy of inpact positions of ink drops
wonopapen3so as to inprove i mage quality. Ther eCatIR2006/314533

known nethods in which an engire portion of a

conveying belt for conveying paper is positively

electrified, the paper is attracted to the

conveyi ngbelt by attraction fromelectrostatic force,
r%ceﬁ?a:?ltl@meéjdsc'tﬁ@%%dt_% MRk Ng2dpIesk Heinveae papecordliatgracted

ead and the paper, displacenent of paper is prevented

ogytﬁgfé&%wi&g%éf% 'dii‘t Papere faedi Ot ARddf betati on

f “papér I s" preven ereby preventing janms or dirt
resulting froma collisi t nth .
recording HeRdS"PHt et Stllgg;gu ﬁ}lz%i ’: Eﬁgpgﬁgéee%?gd@géﬁecmd
Pat ent Application No. 4-201469 Patentﬂgocunggt 2 ~d b

f3epanesezEhpdl@peh Pk eFRCIUFHINTRIHBIF No 216 F54566°d Py an
When the entire portion of the conveying belt for
etenveytnfiehpareriergies firoal yusface rpdiettisd 88 the paper 12
attract the paper to the conveying belt by attraction
atearekacis esbatdevdaireebabd 2lhe Papsitovrs indiey@d; (b), true
droplets ejected fromthe recording head are di spl aced

I L0 ROSHE 9% ShasEetdiesairophet sharenk droplets
ngfgg?gg %@ﬁg%%%nerated eIect??c field and fli ght

i.rections. .the . ber IhH>&X | e ot dit-d
3%:@[ 2%y ocp e déj‘ﬁe{%? nggld‘?g%foe%% %fo F%ws aIIIEL kStaE d aigsa%gg) 303A.
attached to the vicinit a j egti unit. o e :
Tethid RgoReats SHOTRAT (TE a6y ‘of & For ot Famgs 1617

is decreased. In view of this, as diisclosed in Patent

{0 benBAECET L ELREr BO] RE¥E KRR ARR WSd A CNKRAENLBI ERe rpeper 12
potential on a surface of a record nmediumis reduced
iandahpeasieast 2ol throptet niat30HR affetleed by plegéric charge
electric field by applying electric charge having a

HHidg t e @RROSHE Batix Battif pepeetlid.c Bhashgerofn FIG. 26-(d),
theuniformy electrified conveying belt to the surface

fo fEer digupicepviayedete rannhmand ordndgsadearacted
€§e§£§tﬁgggigﬁﬁg head. Al so, ?herpaggr is nore tightly

attracted. to the conveyir ﬁﬁg; t [
@e%b@i%cjerfjgcc\{ P caI|EL)thnenf3 Engﬁé%isthg}rt e ggrrEF:HéSglteadrai%fj _\?Mg heads
as that of the conveying belt fromthe surface of the
‘baper. Patent Docunment 3 : Japanese Patent No. 3224528

In addition, as disclosed in Patent Document 4 , ther%

is a known Shegefiorgi nit st Reasibe tirePEENGRY i packilow of
in which attraction is generated between the record

redhust aydrédecioantbyiclgdielic dyemgsplyibgimafhe control target
alternating electric charge having positive and

wegal) vealanidg enrtrackhgoeeny eyl ngs beéintifat@mbove on the
Docunent 4: Japanese Lai d-Open Patent Application No.

éa%ggf %T%ssg%ﬁéwg‘efmnif UG- 2BQVEe b dhee ivBIR PO ERENFositive

ar at us ere the record nediumis attracted to the

onveyi ng, bel t hy el rost at.i n i
e Sty dirsiids boeneen ChestPphga-Brefrdt iy
medi um and the recording head, so that ink dro
R ERAB o RRES 8GO g At St FREESY By (g oot value
electric field and polarized. In accordance with this,
ihegenmmpsdbron eappaedt 42 #rd pil | kamlti oW 9 p4st, and the
flight of the drops is disturbed and recordi ng cannot
bekperd afareskdteda good condition or ink mst generated
fromthe flight of the drops flows back and is ,
attracted tor ke @Michy sQf biyheaeiagt sabstantielly hehe same
recordi ng head as a result of polarization. There has
grgern@ ﬂa%%ggcéf #%s%&%darfx@ BeB%M'vb”QiéiHsS) BEQD] &M & charge
in-an i'mage formng apparatus “di scl osed in Patent
Docunent 4 , in which attraction is generated between
the record nedi um and the conveying belt by applying
an alternating electric charge having positive and
negative polarities to the conveying belt. By carrying

. e .



ink mst is reduced. However, in such an inmage form ng

apparatus, it is necessary to control the anount of
wehewtoia3charge applied to the record nmedi um PAT/JP2006/314533

accordance with surface poteggial in order to

correctly counteract the surface potential of the

record nedi um under the recording head varying on the

basis of the types of record nedia or the surface

otenti al . of rrﬁefﬁaé[ - ' ' nithePases@fveyin

f@ﬁ&$¥a eh %V%ﬁgﬁ S c1ggﬂ%gh%?%%a%¥b%gfgorned, i f ¥

bal ance between positive el ectr. h i

b8BT bt 1 CoHar OSBRI eo 6 THE b ahres ne eI 10! Sy o the

provi ded, difference is generated between the ampunt . rig
pebepose they 80&| BEF ¢ | ehalh & §ECdRESTHE S U enagat’ive .

el ectric charge applied to the conveying belt. Thus, X
16henaheit r iwd tbhargee crdtced torddievadee i HREdR BEYEHREmined

to be eitherpositive or negative with the passage of _
b inBen aé teerahridngineut tiaé ipzgebr 12t he ladjughentngpecorfact with

charge with positive and negative polarities. In other

r f. the RassA@ened witiehtiBe Levis mfssible

tp%egé?g%???%q%ﬁgfég'on the record nedi um does not

become a_prede 1 I i bladSmd®t of impact
ST B cohtv I TRt Y dirSsara T ab Lt F

positions resulting fromthe el ectr] [ :
APESSEaPAE hadt STOR FE BH EREhead + 56 Gt Ty LSkt A beads-
backfl ow of ink to a head surface. DI SCLOSURE CFt t voltage

| NVENTI ON | Howgvargerieralifos Betusiot ROSgriedent Py g
invention to provide an inproved and useful an jinage )
drer & nglappat acgstimewitput o lisgre2kent ¢SHerl Ly the same in
problens are elimnated. A nore specific object of the
DIRHRM phB¥eNbbRBri Sot ey avrter iamtimpyeho”Ri hjas supplying
apparatus that can have the sane anount of electric

Ghar 9%4]: q_gueogﬁbﬁhﬂ%@ﬁg_sﬂﬁg%lc\lﬁr@@ and tiresaeduat of negative
record nediumusing a sinple construction, prevent the

i spl ace t of i t S+ i t RALG OWe8kons when
SR R R
to achi eve the above-nenti oned objects [ e
SXRGR TG SHPAPSt LR SRELOFt Y 05 CREYpYRREA MoenFibA e Paper
i ncludes a unit applying voltage waveforns having
ik fdamreapnedositi ve and negative waveforns to the
conveying belt. In this case, preferably, a voltage ,
wavef or m i sapphicedrdanhetwidth appisi cas ivid laksudgsefibed in the
positive and negative electric charge is substantially
OB SRRy Sehasahdutave Bos bfisa ¢hervalarel obgetéverdhnrge when
charge on a surface of the record nedium not nore than

S‘Jré’é@&e &y alue1atebnar RE edet s Fime bdlim@ihdas made to

el apsed since the record nediumis brought into

contact, with the conveyi 1 Rqt Bl $£rE888t positive and
BP eF W SR 1 e’ éf%lseolsﬁ%ﬁ{een\g@{)%ikgykgﬁectrffc charge on

the surface of the recqrd nediumis.n r an, 9. -
ReOAFHER W%K?%ﬁ%ﬂﬁn?ﬂrﬁhﬁquHW%¥lﬁ§Sb&?%pggdgréﬂrPﬁ%rgc bias
a difference of bal ance between positive ele%%ric h that ri
shppieiendridgal f el e fbaete1C W appliel 4% FfHeh that rise
conveying belt is not nore than 5% The inmage form ng _
apparaidisa At adimdi age U0 ffeeepte gerai iiweehiboh time ap@degative
a unit adjusting anobunt of positive and negative °

ek BetliLq £haE BenapBli®sk 110 tdheo Toayeyangeheald negatsve goltage
have an absol ute value of electric charge on the

sutfac f rd nmedi um not nore than a
B?gagtgFﬁi%ng%% ue after a predetermined tinme has

el apsed since the record, medj ym_i L nt o lied h
cont act mﬁthf?H@SFEﬁJQVFEB %gﬁF?g%nQ%ﬁ%gg%%ée, © app-ied ste
preferably, the adjustnent of anpbunt of positive and
negative electric charge applied to the conveying belt

is perforned by adjusting an alternating voltage for
positive and negative electric charge applied to the

-~ .



conveying belt is performed by adjusting tinme of

rising or falling of an alternating voltage for
weoasintoiwa3and negative el ectric charge appli edPCo/JPives/314533

conveying belt. In the i mageszgorm ng appar at us,

preferably, when positive and negative electric charge

is applied to the conveying belt, electric charge

having a polarity opposite to that of electric charge
£0htf Ehet Laoahe e ecisd i 6as i amrige apwl ited, aapphiccafti aagative

amount of the electric charge having the opposite

olarit ' f ri value
cg 598ea%? %{%ﬁ%g?gEg?&f%aﬁﬂ@%ahgaé? ofs thenBleahr bbsolute

rictio el ectrification generated by

a rotation of the conveyin elt. Prefe ,
ngﬁﬂPEEFFBnd%%ﬁﬁﬁfnbE¥F¥§ Iﬁéﬁ?r?é E %r%%g%% %&ﬁtﬁﬁ%ﬁithan °
in accordance with widths of positive and n atiye d si
pekdetpruinhdrze UWhpled @ PrerstesmiB§ing e NfS e1apsed since
Further, preferably, application amunt of the

takeptpee thabgeuglt atipusteehtactacddiddice apneying belt.
environnental humdity. The imge form ng apparat us

accordi ng tonthei presemér; mretadwamg rclhadesdehdeumieen the
appl yi ng vol tage waveforns having different positive

p.%%q_tﬁ%ga%]{ﬁe(f?é!‘@fﬁi‘ QERBLE et ten kRN VVRYLRE Dettacelbifsthétpaper,

I'S possi o0 have an absol ute value of electric

.charge on.the r f 2 a=Yol| t :

O R e A
has el apsed since the record mediumis brought ]| :
B SRISECTaHEIE REDESIRYT FoL T BT Mk Grers 82 dasdftiby of mist
to have a bal ance between positive charge and negative
techathge recordane hRedsane anount of positive and

negative electric charge on the record medium and to ,
prevent di spegeedeny bhei ppedetposinednslamy Fadeladgonship
of mst by a sinple structure, thereby stably form ng

e thich- gval b 3o 1wegeal uEheni tieg eurdamiengf appaneaipes and image
according to the present invention includes a unit

USY 1% %%gﬁgt%ti ReSLLI ¥Re aPHofeOath Ml etid ittas elapsed
arge applied to the conveying belt so as to have an

absol ute valye of eleciric c n a t ;

SR A mePuL ROt CROTE 1o 8 et P ped va ga° Feoording

after a predeterm_ned tinme has el apsed_since.the__.

Haret GMSBAT R P ERGAGRY - FRTL LMt S0t MR T frg varied from 0

conveying belt. Thus, it is possible to have the sane

Idhbarit- kVpesl the dismd asegentvel erBacEiROTHATS 6R HiFePaper -

record nedium and to prevent displacenent of inpact

Pas] tLicostsown@nbackd oW offhei symixyl 27 ripl en stwralstadrien column -

thereby stably formng a high-quality i mage. O her

Opiraet sicf el aAnd adypniegrem dfhémpaesemtsitions or mist

invention will becone nore apparent fromthe foll ow ng

tail e ad. i - . ! o
e
g | 1d ! L l . | . ent noz

LfirAint Bt Tbarin Car ARt TR iR | FegarT o hgn mozele

calu

apparatus accordi ng to_an enbodjnent of th resent

FRLEHS omoTFrOeCE 18 o LT AR PFRYP IO g i CorBrgreRent of
of thesanme apparatus; FIG 3 is an illustration

Hhoed in e Exaplor dheandsiveyirkg belt of the sane
apparatus; FIG 4 is an illustration show ng anot her

exanpl e of @reenvRysngsdlt, df isheos@imnepparsthy controlling
FIG 5 is a block diagramshow ng an outline of a

E]?%‘tsru@fa%_@'éoﬁnﬁirﬁl sanEnaphpeatitsbeldd mbrestiam 0.3 kv after
Il Tustration showing units for controlling

| ectrificati 0 r S : i @fF fectivel
e P DA S v
electrified; FIG 8 is an illustration show ng when
paper is brought into contact with the conveying belt;
FIG 9 is an illustration showi ng an exanple of a
measurenent result regarding a relationship between

Y . o e . 1 o~ AN "



electrification cycle length and surface potential in

record nedia having different surface resistivity;
woehka@7/011048s an illustrati on show ng an exanpl ePOf/JR2006/314533

measurenment result regardingsa rel ationship between

electrification cycle length and attraction in record

nmedi a having different surface resistivity;, FIG 12 is

an illustration show ng a voltage wavefornregardi ng a
oAt B[ﬂgﬂ'—gugfiweﬂné@étﬁgea appld 1catd LM dISiwigdhout the

ditt éren positive and negative vol tage val ues and

surface potenti.al_ o : L3 i ' w of
B RBUPRE™BF T dbe RGP aT bR paper G 14| & gponeREle

illustration showing a vgltage waveformregarding a
miétatPohERi peEeE®eBA 6P %gZ'application usi ng the

same positive and negative voltage val ues and surface

potential oRupaper; Fremiusy 04 rinon| TR MOAF 16n SERERCRGOT the

surface potential on paper; FIG 16 is an illustration
rehordigoaheaxdanphd theadisphbicanenhn oesuinadf ppifEacas are

potential on paper, an inmage, and nozzle dirt; FIG 17
dvh 13 tdd Watinat karyshgwangiafe exade| @f dfa ey dhatatden

result of a bal ance between application anmount of

%%ﬂfé%ﬂ@%ngggﬁgégé%?)O%hl%&_g@’C@é!rd[é.r%gl@’ ndfdt pe&Zdarge to the

ock di agramshow ng main el enents

for applyjng, e ri cogharge.accerdi 1t. Th

RS RoPooF 4 he TorREn ARsEneTLe) 19 pfofe resu °
illustration showng rise tine and fall_ti af ..

podiali V@ EninnegatV9budbl e ged iy i‘?:étEfI&T; rﬁ%l grdgatgs no

an illustration showing rise time and fal|l time of .

PO tdaeemeantd afegaiere pobtagenappt ikt chirivhdie symbol o
| engths of the rise time and fall tine are the sane

andh @npld eat dospagoement @EDsinpiavd pndihégasi e iy gart that
is different; FIG 21 is an illustration showi ng an

}Sé(ér’"g?! ?n@&ughgée&ﬁqtmajg%"'%ha_%i@f/, rdr§e thiemeyapelfakl” indicates
I'me of positive and negative voltage application for

%eavf A ¢ NG SAHTE Al ifahl 3/ QERUDL; QL PAShih¥EzB80failure
egative ¢ arge; G 22 is an illusfration show ng

time for outputtin osi.tiive _and n t ‘

L TR ORI IR (PSP Srod! SPER RoFReot tmeact
same input tinme for positive and negative voltage

ppplitens o At diste/BHt -appl i cati on anount of

positive and negative charge; FIG 24 is an )

i | | ustrati orfshoshng rasuwEkanbt & soforf $ Fee@frhatipycontrolling
time for positive and negative vol tage application for

PR i Adte rernef apfldroat benwaanurdp lofcaidsint pmeunhdof positive
negative charge ; FIG 25 is an illustration show ng

Hﬂéf-‘éé alr}y ABdat eadiiRssyotof e idopralyiabass It ficcheiwithin 5%,
an G 26 is an illustration show ng surface

OGRS D AR RO AR, B M. SR 9o

enbqdi nents of the_present _i nvent.i on .w,l i

AP IS Hed e Ao S LG APaRyTIIS a RgePEERHes 58 be not
first enbodi ment of an inmage form ng apparatus . .
moter thay ke tmdﬁ%&nqq%i}’éﬁtl?oﬁfg%r Sﬁ%rﬁﬁ%wwmd time
reference to FIGS. 1 and 2. FIG 1 is a side

abeval dpsead, \drelvtdeewi hgl arneerside stousptpecbfegtively form a
device unit of the inmage form ng apparatus and FIG 2

h$ gA-Bhani ¥{ evmshowma maiablel mernes withhet same displacement
apparatus . The 1 mage form ng apparatus holds a

Gr Eﬂn@,—%@*%gpééi& Y Jdf 1axMBEBp S CRARIHRY bAickESbvOBEWhidt to the

a gul d 1 and a guide rail 2 as gui de nenbers
Iaterngé ﬁlaéed7on right and left side plates not
SRERAOTRYt 8% dF awi ngs. A mai n scanning notor 4 noves

the carriage 3 via a timng belt 5 installed between a
driving pulley 6a and a driven pulley 6b so as to scan
in a direction indicated by an arrow (mai n scanni ng
direction) in FIG 2 . In



addi ti on, guide bushes (bearings) 3a and 3a are

di sposed between the carriage 3 and the guide rod 1
wonod7hveiaar ri age 3 , four recordi ng heads 7 nma#eToP2006/314533

dropl et ejection heads each gfecting yellow (Y) , cyan

(© , magenta (M, and black (B) ink drops are

arranged such that a direction of plural ink ejection

outl ets crosses the main scanning direction, and the

four recordifig hepds aLanrBRYUAERE SHCHh hatesamiejiestendrion is
direction of ink drops is directed downward. Exanples

dgf%%%%%&v%%lhet e%%?‘éhb?ntg% gonstidit i1RYiEhe block diagram

eads I'nclude a o] ezoel ectric actuator

such as a, piezoel ectric el enent, t Rl t h
sh_yHYY fIPEFH? ot FRHY- Bt 94 ﬁﬂpg{%fvﬂgh%éﬁ%gﬁg?t rcgtg%grgrrg{‘ Ehe
conversion el enent such as a heat elenment, a shape
emepdiyent| oy actuator using netallic shape change by
tenperature change, an electrostatic actuator using .

el ectrost atin thrsemodimarior gy FoseramengapRer as in the
ejecting an ink(recording liquid) . In addition, the
aE8e8hehPgoheadsnymyinke i onktr ORU ed usisngonf sgngee oy control
plural droplet ejection heads provided wth plural
sgg%éheﬁny&{:i%f%t}ﬂengcdbié§r§mpl%ﬁjrﬁj Sinikn (hhgh Ces It @ge power

, sub-tanks 8 of each col or for supplying ink of

each color to 1he recordi eads aL e dPEt ethg K 1er 26.
PEEga ot Pho DBty S D iR e P, v o ma e Tar

e’ sub-tanks roma main tank {ink
cartridge) not sho [ h r.aw ngs. Vi ' ;
TSRy gt (GoEh8: GheFUt hkh EheCrEsbrhedgBiys 9 Tunction
for ejecting ink drops, it is possible tqQq nount a ... d
ofederdbagkheattfot ef el ¢hPRP HrHieY |Via§med O&OPOS“”@ an

fixing (fixing ink) for enhancing the fixing of ink by
nkgattivegvbatehe.recording liquid (ink) . On the other

hand, a paper feed unit feeding the paper 12 stored in

the paper sktgeageivailylkHd lipck1platre)lisieshaabias adjusting
paper feed cassette 10 includes a half-round runner

perof Nosi Obn&epad At 4 vand abbeedhanges applied
ugqlh?%e 48f§gﬁﬁ%€irhl§ E%Orsér?tv%eéggprgfé st or age unibf% 11 and ap
separati.on pad 14 faci t 3A, in
he e SRR o VPAE 18- DeF ng TR ST et al° e s
a large coefficient of friction and bjased to .th al,f :
Figigd teolfogr PPSItAVEoRDEY PRGELHT T %QP%&S& d“}ﬁ%lﬁg%bf‘ bias
medi um (paper) 12, fed fromthe paper feed unit, bilow
supe Insogr divdg Bédds The relamiedsiomeeyindd Bé0: 1a¢lpges an
attracting the paper 12 using electrostatic force and .
iGaedEdigd berpaper & ahe @PEoUN: edjustrerhe@AG pias applied
hol di ng the paper 12, fed fromthe paper feed unit via
@ QUi 1kt Mif nighe cseaveybngubkl th2d apndycoiveyferfback of
the paper 12. Further, the conveying unit includes a

Jgrh ne\slcfr)ézir#}.%g? lyaq_%e%?’.offthE abss NG Jd & RARRIGat3 vkedoll Bage values

'y "vertical ditection to change a direction

t her eof t .90 and follo i : ;
o £hg (LY ngProf T ro gt ST L B ML Be R ne Spuf feaative
21 by a pressing nmenber 24. | ddi t.i an,

W RIS MALNG St 8F € e tPsPY %%b%@&%ﬁé’ ?ge LG (Fhgough the
an electrifying unit electrifying a surface of the
oy egd uptbielg @At 140t-hi s case, the conveying belt 21
includes an endless belt (a belt formed to have an _
endl ess shap® hocopliahog witha Hied tomatlgutat heive 1&nis possible
endl ess shape by connecting both ends thereof) and the
conyeyl ng hel dndki1y, et aaned shetweesrapeofiveyengharge and
rolTer 27 and a tension roller 28. The conveying belt

21 is.configure . rQu i 1 ~C % to have the
Srrati O S S M [l R RoRuRe harQRYEVRRY o n
conveying roller 27 is rotated by a sub-scanni ng notor

31l via atimng belt 32 and a timng roller 33. '"In

addi tion, a guide nenber 29 is disposed on the reverse

of the conveying belt 21 for an inmage form ng area by

o o s —



26 is preferably formed wth an insulating |ayer 21A

and a side which is not brought into contact with the
woaperoil@zor the electrifying roller 26 is prePerabloge/314533

formed with a conductive |aygg 21B. Preferably,

exanples of insulating materials for formng the

conveying belt 21 of a single-layered structure and

the insulating | ayer 21 A of the conveying belt 21 of a

mult i ple- rad st FHEt | eldfde heeshpe s skt asoREEhan the
S%#?C%&ﬁ—ﬁ,e%a%%ééﬂ%#éﬁff%% the |i Eepor el ast omer

whi ch does

ot_.include. ¢ [STAYA c 4 th

A T
| ayer 21A are formed such that | upe_ resiStiVvi by 4 .

DrHAP EOFTHBSHGHITERSS CHAR 1 ZREMC Prar o e fph-auatity

Wm Preferably, exanples of materials for formn Iq?dro s
inagduct iveut ayer d2sBlatenppt PhvidRATS BEFEt2e051Ch 11 P
mul tiple-layered structure include the above-nentioned
okesha BECREBSH ovErmist W dithec ardmmrdisioc beedisned and

the conductive layer 21B is formed such that vol une

resi stivityyther ¢ofi thaagessdfammslabp W tto 0¥ cvpmeying belt
The electrifying roller 26 is disposed such that the

el egtrifyjn e dScOrQUghtc | Nt ontaetr Wi BY having
e Fﬁ§5¥g?gnggtgyé?§§?A(%onstituting a surface |ayer

of the gonveyi belt 21 (i.n ase f Aq ative charge
Sh‘ﬁlsttﬁﬁ‘fcégﬁiye%gg E??%c?lﬂ?lé?t a‘%eﬁ?cg Fotated in o

accordance with a raotatjon of. the conveyi bel t . £
aﬁ@éi@ﬁeéprth%iwvﬁdﬂn@rbﬁét%ﬂm ilzs lﬁr%%%%lrnkgl? géqbb%% at leas
ends of an axis thereof. The electrifying rol|er 26.{8 d
iaheed onsi nf Bl sordiae itreaBAbERL b FHIG fifupE the positive an
resistivity ranging from106 to 109 Wm A s will be
iesarivee dhat gehapbat bawkagthancé® &y sy dre Pk \21 £ or

exanple, in positive and negative polarity is applied

to the el ectnidyi ngs sablari2616r am ,annAfidtirgs when a positive
supplying unit 114 . Although a waveform of the AC

bias may_be_a sl Ve diAPGUE 3G e WaVRie 81 BQUapEssible
Wszéaqes¥6?8?elrsz%§§éi\%osagﬁeo%nli n FIG §<g , a slit disk

34 is attached to._an axis_of th veying sk Qqlletnd’negative
féh&aé’%éh’?&ta%li%iai gﬁ&% esoalg%‘%%o Og% ect A sl it of 0

the slit disk 34. The slit disk 34 and the_sensar, 3 :
donsye ot Bakhngrdwi e sget 1 S5 EGwRS irlf(rjf‘eiclsénela,sqtalhe Tall tine
encoder scale 42 with a forned slit is disposed in
gfont of the carriage 3 and an encoder sensor 43 is

di sposed in front of the carriage 3 , the encoder

sensor 43 beaidigvwade iaf samé reasd ssitonst gpgficult to have the
phot osensor detecting a slit of the encoder scale 42.
ngﬁéevﬁ%@téam%ﬂ& Wre aanenegdencddibar atetiattdug to

a positron of the carriage 3 in the main scanning

direction.. A pa j ect | {n €] REiRG Ehgppopes Wit 114,
?%%6?%%%a5§o?£éﬁféggrgﬁﬁaﬂﬁég's 2= el udes aﬁp 7EG
separation claw 51 for_separating t Iy fr tice,
SRBeBH By B BRT 21 2T Baol L8 ect R TaIEY s practice
paper ejecting runner 53, and a paper ejecting tray 54
forsisyor iimgFLGe 3hpypenrthy P@é‘léjléf%t ‘éaﬂ%g%aﬁ%uee. %lgoéess than
paper feeding unit 61 is detachably nounted on a back
phet hega tiage vicdrtaigegvapper atushe Fhelgbim Veldiage papee may e
feeding unit 61 takes in the paper 12 returned froma
ggggtgﬁggfthgeng@@ugvérmaluﬁtaélbhdwnIﬂa FeEer 26 -

Irection and turns over and feeds the paper 12 again

between the FQURREL &0ld eri 122 sapdskhB160Byeying hiddtantially
21. In addition, the image form ng apparatus may have

an extension tray.70 nf_e : Ofppli&d to the
s HrA o S e

pl acement plate) 71 for placing the paper 12 in the

same manner as in the paper feed tray 10, a paper feed

runner 73, and a separation pad 74. \Wen paper is fed,

a sheet of paper is separated and fed at one tine

o o o, o



In the image form ng apparatus constructed in this
manner, a sheet of the paper 12 is separated and fed
wanowreiwdnme fromthe paper feed unit, the papecTaR200esl4533
in a substantially vertical gfrection is guided by the
gui de 15, held between the conveying belt 21 and the
counter roller 22, and then conveyed. Atip end of the
paper 12 is further guided by the conveying guide 23,
c %eéilrerq%?élé%ﬁgc NVRXIN0L PEhE £ @dmdys ti&H RpfPE@SAt Npwer for

hat a conveying direction thereof is

changed about 90.. In this c : I Wals =51 vin
oSBT EG 10 PReatader FRFAG Fol'e Jo St har o eurblying
positive (plus) output, and negative i nuUs) output are
uplifethht ePy P¥ R B BYE(F | Saﬁﬁljr‘f%gg]teln\%é charge is
alternately applied to strips with a predeterm ne .

wi dt h on t hEormseayiley Whep the Pﬁsﬂﬁé"@u‘b@s‘“@é}ﬁn"ﬁgu‘e is less
direction, which is a rotation direction. Wen the ,
tpaperhd Rebstied van taye cahvepisnghdel tn2IGoglyiiely possible
and negatively electrified in an alternating manner, .
tbNRaPapPsind2aiheidlly atedde bheunenveypogibeve 2idmegative
attraction, the paper 12 is conveyed in the

ub- scanni ng _ di L9nl idh an@ Gl akhabive area
B Sho T The CoRIay R el oo 1 ool LA S

ink drops are ejected,on.the p i [ r g
i3t SPGSBRE AL 1Y RS STROT BhG By oy Theceary v
3 and driving the recording heads_7 inhaccor ance éEQe By
chargengelat gralto kbcofaihgt Bte e TREXIRT iTRIAS :
performed after the paper 12 is conveyed for a .
quiredhetser, e tHe stosidd VoW a0 e Be breiLsguerRi tBpg e peoative
received or a signal indicating that a rear end has
vached va1necasdishgwar &a FSGr e2®j vied, 1% eossidokalityy have
operation is ended and the paper 12 ejected to the

ARSI Ri8G NG He @¥me4 ambind 68Sooit toeibded sielgative charge
printing, by reversing the rotation of the conveying

elt 21 wh | L _ L
Flglt@@ra,qlﬁt%gggﬁﬁggs%f]lg 085 £ {FOR-BUEA@GEnEGaB vEALRa in the

I'rs s ended, the recorded paper 12

is sent to the inside of the doubl e:si et f. i-Ag
G, DInSROARRELES T CUfed [B0erE (L (A TS Taars onarde
surface becones a printin% surface) and éed beﬁmeen
tdetiontter thel el 122 188d TEhéeBNn VR RGIDELYS 29 A0 n.
Then timng control is performed, the paper 12 is
conveyed on Ashenegarwegidngbbekt Bmeiﬁppﬁéc§5h%“n%%%%ﬁt of
as nmentioned above, recording is perforned on the rear _
stkdpce; @antdhar bheapapdrad2an sirejerta ao wHaepafeppplied
ejecting tray 54. Next, an outline of a control unit

| & MBOe-dOr MhREoRARAGRY HSwien | e escriied 1wl shortened
?%?%?%H%e toq%pbr%gsodiag?a%?of FIG 5. A control -
unit 100 includes. a f.or n N . be Whet@e, the
BRpaF e BP 1¥059§§F$§$§F?n§8§ E?ggkgﬁ?giecuted %3
the CPU 101 and other fixed data, a RAM 1
PRRbOFRAF 1Py WINPT dige POSE 1%k BoReSP ggé,Irg‘Ereased' Also,
non-vol atile nenory 104 capabl e of [emwitiqg for itter
Wbk the datld eves WheThpov®ied byplyiid &He® %rpfglf]attlffnsm
is cut off, and an ASIC 105 for perform ng various .
Fypesh®ingjgnale phacgssi Poe Grprlnmgd iga amopphgel the negative
processing for rearranging i mages, and i nput/ out put
ghggag procgsseaged or controlling the whol e apparatus
. Further, the control unit 100 includes an I/F 106

for transm tf%%i@ﬂ LRELI WG FRLA @andssdongd suld th kave the
host 90, which is a %ata processi ng apparatus such as

a personal conputer Living n it e, it is
SeRPorR HHEaTT v BEHP Tl DR TG V8080 d: noReads & e

a head driver 108, a main scanning notor driving unit

111 driving the main scanning notor 4 , a sub-scanning

nmotor driving unit 113 driving the sub-scanni ng notor

31, an encoder 34, an environnental sensor 118 for

I T T 1 e T 1



switch-on/off operations of output of the AC bias

supplying unit (high voltage power source) 114
wappi7yimg3an AC bias to the el ectrifying rol | ePCR2BP2006814533

exanple. In this case, the cagtrol unit 100 receives

printing data and the |ike including i mage data using

the I/F 106 via a cable or a network fromthe host 90

i ncluding a data processi ng apparatus such as a

p%%rsi@i@ +E6OARYVE eEubSPanh el  edd RGmappabahtsosupbsasive and
an i mage scanner, an imagi ng apparatus such as a

di gi.t.al c r A ik T t and tHAWhosin
5 ﬁﬁﬂ%iqaﬁ 8§t§B?%E?§e£%oﬁ%?o?&%ni{ f%gkggzperﬁﬁﬁnegb J
by a printer drive 1, on_the, host T 301
GRS SR ?gst?hgoﬁ%FﬁYénﬁ %é?%&%ﬁﬁgyrecefﬁﬁ
buffer included in the I/F 106, perfor dat a.
rearr angi ng EpE6BESsi A, OF8RT ekAnpRES ?#g%ﬁﬁpgﬁﬁ%%%iﬁae same
and transmts inmage data to the head driving control _
diuntl ©F. pCenvevsiard clegsid ver therag arRHL D U5 thgpconveying
data so as to output an inage is perfornmed by
Konvent i Ag {Bepds@igsi dlaicause posirapveatrpitn time and negative
printer driver 91 on the host 90 and transmtting the

Jerdaka (19skhenappanatysmiag) mesti oneTy abpue the conveying
ver, the conversion nmaybe perforned using font
dg#a tored in the ROM 102, for exanple. \Wen the head

n Ef%b‘control unit 107 receives i mage data (dot
pattern data), correspondi ng.to e Line. of
recordi ng h é&§&7 FstﬁEOWEaannggrnBQCO% r%*gﬁﬁ¥t iy the
transmts the dot pattern data for one line to %he g
hesilt dre Vol tage Talueisapdwat 49 FhS IRIF IS YO bAIGI B ue an
clock signals and also transmts a |latch signal to the
tieadridid tamel08 B cayyerletiot thed Froldl thilme tfhelheky possible to

“driving control unit 107 includes a ROM (whi ch may be
6oPstdindethiusiing the BeMelegdlicawhérhampatteraf gasdtive and
on driving waveforns (driving signals) is stored, a

' | 56 Uie RREUSHNG avilivh EBRVEHAIse width
¥%¥§%?%$1a%ﬁﬁgggkgﬁ%gi%%ﬁggitingq?%e data on the ¢

rivin veformre 5%}@ ; | ¥ in

g’é@épﬁ?ﬁ’ %\Pf’ﬁéggygc%&t&ﬁ%dry%f an eaﬁ'g?;c?i?gfrz gﬁggpplyl J
the |ike. The head driyver ,108, inpcludes shi f
regrsiee qqﬁpqtnﬁﬂ?Pi§ﬂfqﬂhﬁﬂg'¥Pgﬂﬁ?§VgﬁﬁgggﬁF%%uagPE.fronlthe
as image data fromthe head driving control unit_107,
ACI btah siniing onital &6 Hyreuh & A&AVARIvELgReL Jff TRG from
the shift register using latch signals fromthe head .
dreviF 100nd s ahowni tn FUG. 22+ éaklarcbhbesdiaing togi game input
(level shifter) for changing | evels of output val ues

of ke b ehe oo Q\i;\l};bt tdmecatbbod raddtciveat nayt time £2 of output
(switching unit) ose switch-on/off is controlled by

th el . shy rinapgsthelike. By controlling the
gﬁﬁ?%ﬁ¥on?og$é%ﬁ %%e anal og g&itch array, a required

driving waveform i ncluded i.n driyi vefrngy dri

i ssel ectivel YOUppTTed 1 ?ﬁ%%oacet&/uftrﬂ%ygﬁn%t of "the & ¢rHVR9
recording heads 7 so as to drjve_ the heads..The_ggin .

S SRALNGE ROkt RGLR (L4 T CultiPed th Bokera® applied
val ue based on a target val ue provided by the CPU 101

and thespeelidst seppbyinag| Wellobih med HyPW8ady if§-a23- ()
detection pulse fromthe encoder 44. The main scanning

AR EFerdhickimdgy bBiderlddatrd vesagie aeiimrseranhhghpesitive and
4 via an internal nmotor driver. In the same manner
h'%g;a%%-e%ﬁamgeg(gﬂamc@ltwm Ngnottit dil heaplttattarge is
control value based on a target val ue provided by the

CPY 101 and a, gpee i i 00 valye abt@idiedhyp) due to
,§5ﬁ%ﬁﬁﬁ§%a18eF§g?i%ﬁgﬁéfsé fron19ﬁgjéncoder 36. The
sub-scanning notor driving unit 113 drives the

sub-scanning nmotor 31 via an internal notor driver

El ectrification control on the conveying belt 21 of

the image form ng apparatus will be described with

Y o oy o .



113 of the control unit 100 in accordance with the
detected rotation anount. At the sane tine, output of
woOheo7ACIdaB as suppl ying unit (high voltage powePCSOP2006€314533
114 applying high voltage (Aghias) to the electrifying
roller 26 is controlled. The AC bias supplying unit
114 controls a cycle of positive and negative voltage
(application tinme) applied to the electrifying roller
$ 801l cLReoRRMEE [dritPcs kBa) eont fole HOBidDGuppialsunit 114,
riving of the conveying belt 21. Thus, it is possible
t.o_appl Sitiy nd i ve el ectric charge on the
d&&ﬁ@&ﬁF&gggeW?ma§r$h %H%?g%%tg%ﬁ%hed el ectrification
cycle length, In this case, the."el ectrificati on,,C :
length" is AP#FdtH f%?ﬁﬁ%eﬁsi%?%ﬁﬁelé&%géy?ﬁg By Wit feasing
direction in one cycle of positive and_negativi . t 114
the pageeapphtbabvonfes FHEWNY Fhe &C B1aSASURRAY I BReH
above, when printing is started, the conveying belt 21
tics ouetpattegobitihe vodbkew seelhitrient iton the Phésewhgth Pw2 for
driving and rotating the conveying roller 27 using the
SHErISEAMHRALMBEOReddtife VbEtSqeEat i sowIpdSiGd v&lafed among
negative square wave is applied to the electrifying
ol ’ ' nat iRG WRich1yi4g. unit 114, the
‘%%%%&%%ﬁgﬁ&?ﬁgkéﬁgﬂé%?r??i?ﬁg roller ZGP?syingcontact
with the,insulating l.aye : ' i ve input
B TR RAPODGaTE b o G e FeUar rue Char e e ie 7P
alternately applied to_the |nsulating |ayer .
R &7 A b 5 THE -oRSmAP| e PTG S@%&%&ﬁtﬁgﬁw the
direction of the conveying belt 21 (strips Qfe$0 itive Wh
A tapd i icattion ameust20f BAalhbyardve M EHYVT iTahdn  Yhen
areas 202 are alternately formed) . As a result, a
Aed 1n f yrmagloaattr o€ poelitdive geregatied igrnegeed in contrast
conveying belt 21 as shown in FIG 7 . The insulating

1 axek A afolha rcenwepinnochebtil 28 wicinhi Bl tfhe causing output
positive and negative charge is applied is formed such

Lohat MQl; LSty ithgre rksahotel €5 $hiehan2 k2 causing
%@ﬁ?”%ﬁ%her%@?@?éT%§%Bé¢nl Thus? i? is possible to

pr event %he(gﬁfjtiv and negative charge electrified
PREPRE PhsFHT NG 19VE?Z1A t o nove across a boundary

thereof and to hold the positive and negatjve_ cha :
appl i ed to tHe iHsuIGSeng %§y@F Bigs eﬁgPHt gfﬁ%r£§§ AC bias
hand, surface resistivity of the .paper 12 before or
dupbhygipaperitf aédimyy ke Peasin ;FHRRGHFEyPRYt EPReE ARove such
charge of IKV, for exanple, between two term nals of
thet sapbaceat s sdnoer et gros80Q ivapablde neffabéivagcharge 1s
contact with the paper 12 di sposed on the side of the
E?BSJ_&aﬁ@@QlIy% sdrde ¥ thRABULHIRG Bbeda adjastednty feedback
owm ng between the termnals . The paper 12 whose
surgagilggaistivity is neasured i s separated by the
paper °regd® i unner 13 and the separation pad 14, and

then sent to_the conveying belt re t :

non- uni f or m 2f erE?IFtchorf%%el%)?‘Tse ’gécﬁléirs\z;wtlgl& By I%?glrnrlnnﬁg apparatus
positive and negative charge on the insulati | ayer
erploYRetpapgwthodssdpt PBVERG TR Yeltg‘gt ;?ﬁée amount of
field on the conveying belt 21 is instantaneously

polsalii zedand oregad ittier ebaron anplind spcehe iqorreyligy Redt 21 as
shown in FIG 8 , electric charge having attraction to

Be heaBY eyl Nebrietdl 1dm anoabeyi nye bed tues wrif adecbficheharge on
paper becones dense due to the non-uniformelectric

el 4, ppd-£lgctid 6a0Ra" 86 HaMbRGnd@PYhshanpagdensimihed value
conveying belt 21 appearing on the opposite surface of

t paper _becones. r The. p i's
@&%@gn?aﬁgsuS??ré%ﬁggcﬁg%et%?%he 6%%%ying belt 21 due
to thedifference of electric charge. At the sane tine,
the paper 12 has |imted resistance, so that true
charge is induced on the attraction surface of the
paper 12 and the opposite side thereof. Positive and

. . .= Y



so that the positive charge and negative charge are
reduced by neutralization. As aresult, the electric
woherge1@s t he conveying belt 21 is bal anced weCh/JPives/314533
true charge induced on the appraction surface of the
paper 12 and the electric field thereof is closed. The
true charge induced on the opposite side of the
attraction surface of the paper 12 is neutralized as
ment i oned and ihe ehedddrve iR Betlhezeafs irdtated so as
cl osed. Inq%%%%f wor ds, the eIecP{ic field towards the
recordi ng,heads 7 is_.red ; itheeliecthhéged through
LehSPEESRppT SAPRA" 1 h%h%oér#%g‘%yniglnget 21 and the = J
el ectric charge having repul,sion against t.h '
£ehaFEn o HHEIR GROESYABY SRS’ Ly 60Pe nsdgTTebie, g8 paver
surface of the paper 12,so that attraction of &&ﬁ .
ppaper rkndvi iy bonveyisiewiei® the drayifGsedsey My af remeving
the passage of tine. In this case, time for surface
pa%b@npémep@ntﬂeemmangobebt 2ddutkd zanpnd pediwp (paper),
the electric charge to be elimnated are different
agependi Agxan thee W ue-iafy ESissanee antet hpopapeictonal
and the electrification cycle Iength. In proportion as
e h%rtré:\%‘i%%%ﬁ 1?%] de28 RAREH HRsdTeasRS,atiht AMUREth other

ment ~ o e electric charge induced on the

surface of the paper, { opposi Lf ; in FIG.
B S L T
neutralization of the surface.eleciric charge requir

25, mehefpgr sHaFtaneeH b PPEH ta¥ St ﬁléajég%cﬁlrci °cat ﬁgkeﬁl to be
cycle length is increased, distance between the .
daduded lyosharged aant rethatianeeshafge 193 iciesdedIesgide are
that substantial resistance when the electric charge
1154y 6 Hesnddiet vasigdchEngedir , lel e imegpoiaming apparatus,
af fecting between the positive and negative charge is
feduced A nbENET £ €2 PrioP olklga® vied yt bia died anc e tildrienf when it
So that the neutralization of the surface electric

char ge rqguires time in the sane manner. Thus, if the
%&ﬂ{é?%ﬁerésistance of the paper 12 is the sane and

t he amount of electric charge [ he, GonY ey ;
bel t 21 per GhPECGFEANFE A Egﬁgf |%%g€%d§gnce ?%ﬂ Isitive
of electric charge on_the surface of the e .

Foppegeté veriamae apPhed dehvRSiGvg VB i?eg& 21 is completely
proportional to the square of the electrification

€yel sahengitecthtie mhgegel 2ratheastsdacs PhetRenRepshgrecomnes
belt 21 isconveyed bel ow the recording heads 7 as )
Fenghengdegheyee diket sahei fgectidrmlr eteprothieation rreulting
mai n scanning direction, and ink drops are ejected

ﬂ&m the eces dhngs headsofvayihjesane it kfeer therebptermined

ormng an image on the paper 12 for a single

ecipﬂocat%gqﬂgi the recording heads 7 . \Wen the
HaGe"FdrewRITyl e reciprocation is forned, the paper

12 is sent to the ne r.inti_ng positi byt

conveyi ng belt %H?Wzﬁ%jé%+%’n§8€e%8FﬁﬁﬁgﬂFo¥sa&%??EﬁEFdJ Bs a
reci procation is perfornmed again. \Wen t%e %na%e. £ 1
fesnlhg it bRdeehfimeeddpErt (e Givéred Oby thffetrictiona
conveying belt 21, separated from the conveying belt

2lebyrt hecsepan atamibe lfifsEt, baninereeas g ciPR Hecqfainst amount
ejecting tray 54. FIG 9 shows an exanple of a

6@ pekatipa Eﬁéf‘%@ noy W% acel otwentticalnegat iver theege .
resistivity of the paper obtained froman experinent.

In this expegmnte, (ReqsyrfRes 4QIBAliAbokstiRasaehegative
on the assunption that the electrification cycle

length is appl i l3-age.i: : control
£ Gngiﬁgegg%Bﬁ%gigf?Sr9{%@'ggﬁ%ﬁ?%ﬁgl ¥%€§£?Q§§§ly
brought into contact with the paper 12. Fromthe

result of this experinment, as nmentioned above, it is
confirmed that the surface potential of the paper is

i ncreased in proportion as the surface resistivity of

o 1 o~ A~



Fromthe result of this experinment, it is confirned

that electrification cycle |length where surface
weoabeEmiiaB is elimnated (di sappeared) is diffecear2006314533

paper A, B, and C after thgipredetermned tinme (1. 6

seconds) , the paper A, B, and C having different

resi stance and that surface potential of the paper can

be | owered by reducing (shortening) the

tﬁ'ee%&&&&%é?@nﬁi’&i &+ gt hguan ther the surbacean a

resrstivity of the paper is high. In other words, it

IS ssible . to adjus he : rs r
e R L
recordi ng_position (inmge f.orm.n osi.tion f.Lhe
2ppe¥i-BIngl RehEl ByCRYHT AN thogﬁé&%é’i ?%%3;?%%% to that of
cycle length. FIG 11 shows a relationship between the
cdkettacti chastet pé &f beehem} cheaFtHrideatipds GPRJdFat o

(A, B, and C) having different surface resistivity _
aap@nther eltec el et eati dm oy heviieggthe oHfcsidepeplathty being
is conducted on the assunption that applied voltage is
great@rk¥hagl 8psedoti fRei 61dcbr Seachulsyafd®ertichefrictional
conveying belt is brought into contact with the paper.

etlihre%tr{]ré_lt%gt g%?:?t#}ut ggﬁeigjc ad P IRt dnt olES tEeNEbhtEFing belt.

cation cycle length where attraction is

maxi m zed is di.fferent .in pa v By : 3 .
Thvusdet brit rPé’&st]T'terf %i.%tas,r}%l%%géfn% k%]r%eh p(g%glrl Xa ?h%{;,eawlthout
and C having different surfaceresistivity of pa nd

e PREAGPTPRE (TONTEARC B 78t ty° RS iy e DackELow
(shortening) the electrification cycle I ength when the
furifrdc eviisés itst ithiet yeeprehagphpadsi s high. In ot her

wor ds, when the surface potential of the paper is .

| ower ed, at Fuatheen ahtevahuprefetesihsdtmuce gl e paper 1is
increased, so that it is possible to prevent the
&La%@eﬁﬁﬁeakceidéﬂ@@cxﬁimsﬁﬂi@ﬁygf s6r opheteh@ener ACedias is
t hrough an influence of an electric field and to

%C;jel%/ﬁ%ge%d ?grcﬁfﬁﬁ)& te%oggﬁgnﬁ,esé‘l}éﬂ g Eﬁ@@dﬁﬂ%tﬁéﬁ'ﬁfié @Wde such

e recording heads 7 . Accordingly, it is
ible to h bot h ' .
{hid EWGHINGD) BRI nRdePGuArLTY. *Hovevar. The Shows 2

in FIG 11, when the electrification cycle(%$n t% S 1e
sk Tl $hegSeBe suHEng MO AR RS s ST Jﬁg fiFy SXamp-S,
114 and contribution rate of |oss of electricit
trresonel uey enfe natssc apoe @fplthiengapesci fi tneher R 'Y ehe
conveying belt 21 are increased. In accordance with

&N SrorsfdCi enimieliest risc redargd bslnet thppbtendawdt end the
conveying belt 21 and attraction is reduced. In other

YOI 4s. o4 hes &l Ghdd igratdnen payehe ikeagtheaBYdr wSeh t tha

poor quality if it is too [ong or too short, so that

(%arté‘ﬁ:!g]? reer{ eéf‘ﬁlﬂ%i&?t?&@ {Qérefgkeecﬂ:scttﬂé Ebgetiop, cvel£result,

0 have an optinmum value 1 n accordance with the

resi stance of paper. Next, bhal ance be n [ £ :
AP Y AEGADPVRE e b P S eE RS e Sy i negative
belt 21 and effect thereof is describegégtg rgaﬁrencet
coaryesn agcpsdaBceriish thesCRABUR ¢ tBFGT218S UhéfsS1istance-
appl yi ng positiveand negative charge to the conveying
belthizlcasd, tiherepbsshboledlcanees becusahetl e qpidiali e surface
charge and negative charge (in this exanple, positive
£H8L8€1 A otkethe K¥pandrinedatihecoharge thxgel. v lag by ady usting
I'S not possible to have surface potential of the paper
i tesdndied wldie et vef cRairgageaséd on

gﬁ#égg%?éﬁgggﬁ??%§qggﬁgit val ue) aseéﬁbmn in FI%. 13

fter,a predetermne ' e I AC er
doteke foB S FRIIED oot 18t RBRCGESERe ke preg

I n other words, although the positive charge and

negati ve charge induced on the paper 12 are

neutralized with the passage of tine, there is no

bal ance between the positive charge and negative

N a o o



This may have a negative influence on phenonena such
as the displacenent of inpact positions of ink drops
waqgemgroatods t hrough an i nfluence of an el ectri cPETEPI06/314533
and the dirt on the head resyhting fromthe backf |ow
of mst to the recording heads . Next, the follow ng
descri bes the behavi or of droplets when electric
charge is on the paper 12 while therecordi ng heads 7
' j r the paper 12 attracted on the
e@%ﬁ%é??%g%%gl?Q%§$§A?%Breference to FIG 26. A s shown
in FIG 26-_(a ink d | e .
nozzl o 7a of “EREST Ees Hong Hasae T S e A rec o oy Zount of
electric field generated from surface .potential on i :
thepeprizcaRe Rt eft &1 ﬁ@ecBﬁ%?iﬂ‘g& gtéﬂe e %e s?r]ho%]l%atl‘m
in FIG 26- (b) , true charge is_induced in the ink |,
off epketsi80thaand ihealpr ehapded siBEGCHENGS gy width of
into main-drops 302A and mi st (sub-drops) 303A. In
pokiis igasandaseshommei al&ttri@6eh{ngye telectimifizedAons cycle
likely to be electrified to have the sane polarity as
TGRS . PapRks 1214 i MBRYs £asIeS .t tdrkatacdcheatedly 808Arol the
IS Tepul sed by electric charge having the sane

# qclf%rciet %Sogggkggﬂg%e%%%%aﬁﬁ Wi itheFbent261 tddget value

e ms to the recordi ng heads 7 and
is attracted to . fthe vicinity.o L nK: e j :
Rup 585%6th?@}%%%§%?rh§nﬁélé&sg§%‘o IEer‘géf ga?ltg plig?aitéve charge
possi bl e to prevent the backflgrloi thﬁ%nist by
hasige iofy thige SarEELEd CaRAPYeCY WM Eht ARY e contro
target value) generating surface potential as = _ |
menti oned abewé&,on refetpapehipletysmvehe qleqtidiyging roller
no bal ance between the positive charge and negative
Thalr@e t HaC ceeiponerhs adr bupl diey. 1 Acdesdi gy, dJur thee
potenti al exceeding the control target value is

JrNarat_d oNrbNee P2RCra Eésapdahoe veacks tiowr«adf iissthanged when
and the'liKe is generated. In view of this, by having

ubst antal | y .t © pRATRI YO ULt nBheas b POddoneiaRdy, when
fh%gﬁ%?ﬁ?éﬁ@ﬁ@ié} 0 elé???#c c grgefor Yhe positivgqy
and negative charge to be .appli 0 ' 21
ST heTce Boeti bR 0 EaRPLOF UL he Sif fape/ iy pelt 21,
potential on the paper to be not_nore than.a .
edstanmine WAl ié a8 ARodkas PFI% Cons taphgoj fage value is
within the control target value after a Eredeternined ,
4 pprei drh § rehapselC Siincesupel papernip 4l bEbegRoungtf electric
contact with the conveying belt 21. In accordance with _
&l Sge idpp 1S 403 bhe tonstabhy Helin 2l highlidifaireny depending
i mage wi thout displacenent of inpact positions of ink

0PSe UnPRckilaw Of Hindldity.t he recordi ng heads.
wever, even If a value of positive output voltage

and a val ue of negat | tp I : 05681 ¥ Yrequired
the sane inzglﬁg“%fc%%gfﬁ% oagr!%oggggfgggnggit%?i%g 4

the AC bias supplying unit .11 the a n 4t :

& haF GEL BRISERE b LoBr e BAtIe 2haPpe oRPrrElE gt dat ion
are not the sanme due to vari ous reasons en electr.ic .
chahgecorveyprteduente ke ckdnv eyt rgchaPt 1EhR paps PY varying
paper is conveyed. In accordance with this, as will be
desclibgd valudeof ahutmithgolitgearmppdtiesf tposhei géectrifying
charge and negative charge when electric charge is

apphted onetdie ERavRyibigdehupRlying nmde fladbbased on the
substantially the same by applying different positive

- ' af dé e tbied EYWERY i iteninedt aflr &dhsor 118.
?ﬁglgﬁg@%gggéggﬁjﬁgﬁgﬁuni? 114Q§?a t he é]ectrif;ing >°

roller 26, such that rise ti and .f al [ I . :
di fferent. poSt XA e e ea%lncegéﬁggge??gzgrles applied
different, or positive voltage val ue and negative

vol tage value are different . In other words, voltage

wavef orns are applied suchthat the anmount of positive

charge and the anobunt of negative charge are

. g
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Regardi ng the predeterm ned value, a relationship

bet ween the absol ute val ue on the surface of the paper
wana7iorege quality is evaluated after the predeCegrionesi4533

time has el apsed based on thgsdirt of m st on a nozzle

surface of the recordi ng heads when the surface

potential on the paper is varied fromO kVto 1 .0 kV

and the displacenent of inpact positions on the paper.

I the1resul ti.r dhecsyabalumididyn ignhigh (not less
t§V§§%§$F§%9§%FQ§§ of FIG 16 indicates noygisplacenent
f _inpact .pasit] r_. 13 Ik t Fof lAences) is

Biin] Ao a5 LA e yBor PA Rl saraa !

degradation of jnage quality resultin Q z
cPRPFaL L g onDe| LBt 1 0r D PP Bxchat & oidec] G &E e detected

di spl acenent of i npact gositions or the mst dirt. th
hEmar tHi &5 Aewulrot meriesthanf PREENE ISR SEGHES YRhge) » the
the surface potential on the paper to be not nore than
RtpatkMoafdes (BRebpaeddteranhedliedichhs idpsed! kyp-p, for

is possible to effectivelyforma high-quality imge in
c&afbabh e MEneld M 1digutt i & idissploaedseatrmohednpatte and the
positions of ink drops or the backflow of mst to the

! ] %\?@H‘fﬁ f disshedivdltiyd B&itching may
Sr?(;%g)%dgﬁfs]%? ace (;}ec% ﬁg%égﬁ%%}%%eads aQnd tﬁg J

di spl acenent of i npac Siti r : Whi e used
KR PG 27 T (T EbD 67 CBa| BiSe Bar h Aol S far P
amount of positive charge and negative char : :
e BSh AEPLARRL DO RO oRE B LEBo L FIGEr SHoneSy il Practice
result. The synmbol "@ in _an eval uation colum of FIG

i¥7 dsdinededs fomdtbpl REBREHEY of 1 Fhpie tVeHOEINT Jie Gutput.
mst dirt, the synmbol O " indicates no displacenent of

i npact posi thenpresentsindentiomats hest ahinifddidirc d&heh

i mge quality, and the synbol "X' indicates

degriadalbiay ef scnegedquabblymessyl ahdgrdr om iz |and

failure (non-ejection, for exanple) due to the

di spl. i iHd rt g Misdm dhetscope of the
%ﬂéﬁgﬁﬁﬁﬁg%ggéﬁ%¥}ﬂ??gﬁggggﬂ%?gﬁggg%hat %y controlli#%

the difference of bal ance between application anmount

eI tiVE S 'ge and negative charge to the

conveying belt to be within 5% pr.eferab ithin 2%. .
it is possiBhe E%efh%‘?‘%a@PhFEF‘Eﬁ?ﬁ)}Sc]%ﬁ?%%ha#pa nseoﬁeuégélorlty
val ue of the surface potential on _the paper to be not |,
appkiddtﬂvnIN@-pQ@@ér@ﬂﬁﬁﬁédfv&?GeJﬁifef9th%005' the entire
predeterm ned tine has elapsed, and that it is
Bossitl £ 3o wiaed efbeheirgbyyidormardtiaph heurslin pyi kagerence.
in a stable manner w thout the displacenent of inpact
positions of ink drops or the backflow of m st to the
recordi ng heads 7 . Next, other enbodi nent of the

present invention is described with reference to FIG

18. FIG 18 is a block diagram showi ng mai n el enents

for applying electric charge in the enbodinent . In

this enbodi nent, in the sane manner as in the

af orenenti oned enbodi nent, the CPU 101 is configured

to control switch on/off of the AC bias supplying unit

(high vol tage power source) 114 applying an AC bias to

the electrifying roller 26. In addition to this, the-

CPU 101 is configured to have a function of feedback

control on each application value of positive and

negative voltage. Specifically, the CPU 101 includes a

bi as adjusting unit 140 adjusting positive and ,

negati ve voltage val ues applied to the electrifying

roller 26 by varying each resistance in circuits for
positive and negative application in the AC bias

supplying unit 114. The bias adjusting unit 140

includes an integrating circuit, and the CPU 101

adj usts the AC bias applied to the electrifying roller

26 such that by giving feedback of integration val ues

o a1 L ) I S M ~r~t 1



predeterm ned value (within the control target val ue)
after the predeterm ned tine has el apsed, and to
wereablogid4er m a hi gh-qual ity image w t hout the PCT/JP2006/314533
di spl acenent of inpact positiggns of ink drops or the
backfl ow of m st to the recordi ng heads. Next, voltage
waveforns applied to the conveying belt are descri bed
with reference to FIG 19 or later. By having
substantially the sane anoyiiatefs positi ve and negative
charge applied to the conveying belt 21, it is
possible to use at |east either one of rise tine tr
and fall time tf of the positive and negative charge

applied to the conyveying belt 21. First, a 21N

FIG 19, inlthest yl,m%%eeﬁfoa“%)& FRPE PFa&émégﬁ\ﬁgn?é

equal to a negative voltage value, it is possible to

have subst aﬁt¢<a1l‘r6%/yjtﬂgsb§é%feccﬁ?ffﬁmn%fi rRFRGY] Peddng attracted
negative charge by making the rise tine tr to be the
tAmhaascnieviagl beiteusing ebeeverstiatiiedmrasises, it

is difficult to have the sane voltage val ue and the

same appl i cat + 88c 2D thediefbo Spetiihiccdrophst sfort ke record
circuit in the AC bias supplying unit 114, disparity

of ;. rs, he | i Ac dingly, in practice, as
I%ﬁ%&ﬁ“?ﬁ“%ﬁE?QgSF %ﬁe%ﬁgﬁg'pggﬁtive vol tage value is

| ess than the _negative_vo e g L

vol t age val t?evr?g%agg "nq%y%% anaﬁgﬁ%yﬁ% g%?l\/@eea\}gfi uselﬂa(jsleVOltage
shown in FIG 21. In this case, it.js possihle to h
SR Al Dy D AR MRRUAL SPOPOT YT VE S TReght (e Shape
charge applied to theconveying belt 21 by using |,

¢ ansfegaters wﬁwhfdtﬁﬁér@n@iiégﬁﬁn?mwt%) et CPEVRNGng belt so
negative charge constituting the AC bias supplying

allito kb1 oody tiierf and ngoatbivasehdfusioeppargerthereto and
exanpl e, when the positive voltage value is | ess than

dhs negatine aaldaas twalive fagcshown in FIG 20, it is
possi bl e to have substantially the same anount of

positive and negative charge (integration values of a
positive area and a negative area in the drawi ng) by

shortening the rise.tinme tr_for t it : :
rel ative to:$he&h§IFm?9ﬁe£?¥m%%ﬁ %ﬁhggﬁﬁﬁﬁ;gﬁg%ggg% Lo claim
By contrast, when the positive voltage value is nore

t hamhe¥Rlmegati ve vol tage value as shown in FIG 21,

it is possible to have substantially the same anpunt

of positive Hmlvadgagewevsforgeadphy teF #OL6reRR 1RS Ope of the
a positive area and a negative area in the drawi ng) by

186& ashagsudte tHage thiemambiintooft tiee porsd itiivee cHa@gfgric charge
relative to the fall tinme tf for the negative charge.

§Tx§ ROt L0065 abOe e IRy APRId Gakiceriameuaigef applied to the
electric charge is obtained as an integration val ue of

?B | Iefgn%ﬁ)% b Lo ggggggntg‘ggﬁ? Q20 ¥me WREIE £B@dVeSEn absolute

ortened by usin owerful transmtter for

the positive charge, the applicatiaon -
BBshei 9k eherigetS ﬁ?aﬁ@ree%le&. S}&Fg%,gev\ﬁgg&?%eroécacﬁlfﬁe% um not
is shortened by using a powerful transnittgr for.tQ§tﬁ h
megat than charrdetaial VeatiPoATERBURIPEFAR Hermined time has
negati ve charge is increased. In this manner, even i
whepset ssnah frhiecubtotrd meiem he srewghippginteacpppact with the
anmount of positive and negative charge, it ispossible
tenbayengupsiantially the sane anount of positive and
negati ve charge applied to the conveying belt 21 by

di sposing transmtters dedicated to positive and

negati ve charge. Further, in order to have

substantial ly t S : L1 EGHET d claim
char ge appli%d 5@“%ﬁggﬁgggggbﬁggbg??é%%¥&??Qﬁgg g o
possible to use positive input tinme and negative input

time (rise and fall timng) for applying to the

conveying belt 21. First, as shown in FIG 22, in

t heory, when the positive voltage value is equal to

.. I - e



the CPU 101 as shown in FIG 22- (a) and thus having
the sane input tine for positive input tine tl and
waegetoiwa3di nput tinme t2 of output voltage as sSROWMIPI0N6/314533
FIG 22- (b). However, as neptioned above, even when a
driving signal PP TRG of the pulse wwdth P = Pw2 (tl
=t2) is applied to the AC bias supplying unit 114 as
shown in FIG 23- (a), difference nay be generated in
2ap&h%f§£ﬁon anount of positive and negative charge
(appl'Tcati on anmobunt of negative charge is increased in

this exarrp'Y, e 3ps :191% L EL Ge é%écgglc%rge on the surface

tospecifications of the circuit in the AC bias

supplying unit 114, disparity of .nmenbers, e

Of | Eg.e irﬁfaeafdilﬁe%%mcﬂa%efpog‘s ’%C?%o‘?mth:aﬁl rés %gq%tyeq the

i ncreasing the pulse wwdth Pwm for causing the AC bias
psepptyingnedi ting4had otapiRdpositive voltage rel ative

to the pulse wwdth Pw2 for causing output of negative

vol tage as showmn FIG 24- (a) anong driving signals
applied to the AC bias supplying unit 114, the

posi tive input tHdErdgd Fornthgaspdaretasi ¥econdimg to claim
negative input time t2 as showmn in FIG 23- (b) ,

th .havi ng substantially the same application
Zangﬁ%?%%B positive and negative charge. Wen
application_a t_of posSkt, ?%?[ |5 dJiRased d e
contrast to%t ﬁggggggn%%o% #Hng rg(%,dfhéépal seqﬁme‘d?ﬁl

Pwm for causing output of positive char
bed#ieedd thel REPVEITS FHE B fC&’Fr@&u@ﬁg%gﬁ?ﬁ%
negative charge. In this case, the AC bias out put fr%g1
dhaer gaC alpipd s esluppl Fhagcanveying headt pks it iI‘?P’%?SH}‘?@e °-
as nentioned above such that -application anount of
positive and negative charge is substantially the sane
or the AC bias may be adjusted by feedback

control | i ngs Aanmepbenedrabey eappit st i sregsng of 1 oy
appar atus enpl oys the nmethods for having substantially

the sanme a ugén\%%f@?%gl\ﬁec&@@eﬁﬁ%tai ¥8cHPAMBRIium attracted

ggg%ve electric

applied to t conve belt 21 as™ net hods for

controlling an absql ute.val I.C

e R BPe B e o belhEt BRrLl (REnT, Woated by
predeterm ned value after a pregeternineg ti”EtQQSE o
ks e #eh DEABTtATRY By PRETHEI TP21IT st POt R ¥d

so as to convey the paper, the conveying belt 21 is

char ged t hr cugkcbritngdread (fﬁrtq?ﬂee‘éib?ﬂ/%?@‘irﬁﬁl%ﬁl @ thp record
the tension roller 28, paper powder renoving Myl ar not
BOW | dhd heoiia rgs inblge ; Mghdr renovi ng paper powder

on the conveying belt 21, the record nedi um (paper) |,

and the |ikey, T8$u90l 8¢ bhY toldjus3ubsi tie emopot of the positive
frictional electrification is determ ned based on a

rel ationship wt r r ifvd @lie@tric charge
?f%"f%]fl? o afr)rldgéogll?léjgttgi%c a@é?lﬁ{éza ?ﬁt}fl:él)élé%bgl wher e ?
substances on a positiv arge_side.ar | K
%%%1%?@é¥?tgﬁaFagﬂe%h%ggﬁ%gi5%0%%t%ﬁhgvﬁéégtgé%o% 5?3§lue of
side are likely to be negatively charged) ..ln th
ehgg*ermr@ﬁargy%@@aﬁaﬁ%,fa%@%ﬁﬁeﬁeﬁgrgeﬁ‘?‘i’z‘fﬂi%Oec more than
negatively charged by friction when it is rotated, In )
agreddaecainethva hisafiher phedeieminesd tposings elapged since
negati ve charge applied to the conveying belt 21 is
£RARRIR Ymt Beus arEbrlget tintoctmarigetonithehsuchaveybfig belt.
t he paper becones slightly negative due to the

frictional electrification resulting fromthe rotation

of the conveying belt 21 after a predeterm ned tine

has el apsed. I n yiew of this, - j tod ing to claim
conduct ed. A@'aqﬁg%&F%?ei?b?gl§§n$?€%%%€§%éﬁéfgigl J

effect of the frictional electrification can be offset

by increasing application anount of positive charge by

2% relative to negative charge. In other words, when
appl yi ng positive and negative charge to the conveying

o o I T



Thus, it is possible to stably forma high-quality
i mge W thout the displacenent of inpact positions of
wonko7dno@s or the backf |ow of ink mst to thePCT/JP2006/314533
recordi ng heads. Further, thggval ue of resistance of
t he paper is changed in accordance with humdity, so
that when an AC bias is adjusted in other enbodi nent,
even if the adjustnent is made such that application
5a H?£e9£ positive and negative charge is
Substfantially the sane using 50% RH as a standard, for

exanple, th %%aaldﬁ%s%finrﬁg%%g% ‘323%535 e aRBB8E dBthe positive

i ncreased envi ron Ity is reduced bel ow

t he standard, and the value of resis . ner
eﬂ@¢§§é?e§§%89%h%ﬁgt¢h?eﬁmﬂupgnﬁgnﬁaﬁ ﬁ%ﬁ?gf?é %£§%{¥HEECharge
i ncreased to the contrarg. As a result, baaﬁnce gaé ltage
appllibd e theedomed ieshbpesiRY f8IER5EAHE 3had-HEJREF VBT YO--29
charge in accordance with the change of the val ue of _
FEeShEd acee ahd rdyas ivasel e¢tric chasgr Binp liediee éhe conveying
accurately control the surface potential of the paper
pdithin the control target value by adjusting

application amount of positive and negative charge

based on detection of humdity detected by the

above-nenti onedenvi ronnmental sensor 118. Further, as
nment i oned abov t he reduct] t o claim
pot enti al o?'t h h%alp%argean%éﬂtmﬂﬁlga%%%girﬁghgl ?%cﬁg{ili%% of

el ectric charge is also changed in accordance the

i dheTeLposi ti ve and negative el ectric charge
(electrification cycle length) . Thus, it is p
to nore accuhatadiuiesoma sRIt ROKIFTRERS FEBHS
the paper within the control target value by adjusting
Apptia im@eunt thepasotiy eoanhaegaribiaec Ripgeric charge
based on the electrification cycle length. Next, a .
Jpﬁ!l"’ﬁté‘cpﬂ%hﬂpe Q%h%gmnbr@ﬁi Botadfysdting el lergtd6 odral rise time
the environmental humdity is described. In the

%%%ﬁiéria&%gc%f traﬁkéfi 26he BEFS&SIakRNCA Y AGUeot hegedon Positive

[
ge e environnmental humdity is high or

| ow. Accor di ngl when.el ectric.char 2 =14 1t.
bl % IRy hg gl FPo1 L8R8 Phepre Pebins e

an AC bias of a constant voltage value is applied from

the AC bias supplying unit 114, the anmount of electric
charge applied to the conveying belt 21 is different .
dependi ng orB { h&heninpernERTRI NG ARRATILIY RGROAFIGE to claim
this, it is possible to apply required electric charge

£ 0 Wherspmveying belt 21 and to prevent degradati on of

the conveyance due to |ack of attraction of the paper

by varying ath@'aH%ﬁ@tYﬁPumiﬁ:f 284t pus thel sagenapdl tleelpositive
to the electrifying roller 26 fromthe AC bi as

%ggg%%qeg g%l%;&%#]e 114 haged @nntherepybr wd duHHtdiily charge

e environnmental sensor 118. For exanpl e,

when el ectric charge of .2k.i | .Q t opyey.
BEPLi5d. Cpf et GO UM A Ly B0 SRS (RSt T aSs O nah ang oF
first predetermn ned val ue) , out vol t age (AC hi as .
fsltdnorof| ed 2bteEAHIRY 1"9“9“3@{)/&5052 Bo6r e, n‘SPg) ngﬁétl"e

i f the detected humdity is |low (not nore than a

seeobdipr ederge nipelied] te)the drvsring bedittage (AC

bias) is controlled to be high (2.1 kVp-p, for

exanple) . In addition, the first predeterm ned val ue

and the second predeterm ned val ue may be the sane

(vol tage swi pchifig Masfeaverdfhy bwpashagesiccodiiogy @ claim
nmet hod for controlling my be used I n which

ppl icati.on amount of electric charge applied in
gragbﬁfglps estimated fromthe humdity w thout
varying the output. The present invention is not

limted to the specifically disclosed enbodi nent, and
variations and nodifications may be nmade w t hout
departing fromthe scope of the present invention. The

T - .
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a vol tage waveform appl ying unit applying voltage

waveforms, in which the shape of a positive waveform
wana7tone4shape of a negative waveform are di ff eceapr006/s14533

the conveying belt so as to apply positive and

negati ve electric charge thereto and generate the

el ectrostatic force. 2 . The inmage form ng apparatus

according to claim1 , wherein the voltage wavef orm

appl yi ng uniy. anpd 63,978 vof shbienwauef oenslssehithaharge is
t he anpbunt of the positive electric charge and the

ampunt of the negativ l.ect ri éyag' : @larit
aEgﬁ%% ﬂﬁbtbgl?ogﬁé %ﬁ%%%%%fi%} §€€ quhne sgggéh 55% Y
have an absol ute val ue of electric_charge rf. ;
oBPOR Hie ECHRAIL RECE U HOAC RBREOPIN C4L BF SR T Red 0P
value after a predeterm ned tinme has el apsed ., since the .
i e ld avbdEhm dmowttoa§hthe WLECESACRIALFT RAVART the opposite
conveying belt. 3 . The inmage form ng apparatus
paCE 0L 8y ngop Ui ed ai it hemrensieyingebabsobeieg vaFert e than that
el ectric charge on the surface of the record nediumis
o@ﬁ!hé@%@cﬁf‘?@ cBadgkVbrafheFri beiphelelleatirmed chitionigenerated

el apsed. 4. The inmage form ng apparatus according to
claim Wher ei I fr the anmount of an
bgbgoFa gtﬁﬁﬁuéfbg?ﬁé%%${ éﬁgﬁgfnge el ectric charge
and the negative electric charge applied to the
conveying belt is not nore than 5% 5 . An inmage
form ng apparatus conprising:,a conveying belt .. ;
conveyi ng alpec§ﬁﬁaﬁﬁ@ﬁ@nﬁ%???%%t%&?% 34%3%58863§Pﬁgt0 claim
belt using electrostatic force generated by applying
lposiheireeénand negative electric charge thereto; a
recording head for ejecting droplets on the record .
medi um and {/aeni thgeapositaies amdl reepatdjUstdlRytyniq charge 1is
adj usting the amount of the positive electric charge
atadgﬂ Herani el ethagnedet | ea celtedlcr chacharigeriapphipolarity
€he conveying belt so as to have an absol ute val ue
of el.ectri a ; -85 de 1BEE HiFication
R e T o B ada o e Al e A e
predeterm ned tine_has apsed sin r [ ‘
{5 BPbUGAt 1t 6REORFALt RECT (R Rocveyeg ot {0 TEe Bosice
The i mage form ng apparatus accordi tq clainb
ety ta@@lé@}iugpi Ege u%?l?"%éfﬁft%t%e]tncﬁé’%?@uﬁtfeSFthEhan that
positive electric charge and the anount of the .
segdkicveiel ebdrie Ievamge thppsaes bod afd Yeahvidyithg befgtional
by adjusting an alternating voltage for positive and
egati e e igeneltatgd Bpph i wokdioi drheoft Gineegiongeying belt.
belt. 7 . The inmage form ng apparatus according to
claim6 , wherein the adjusting unit adjusts the
anount of the positive electric charge and the anount

of the negatiyve Cltd Cf'?ﬂlingﬁ, ' Herding to claim
conveyi ng béﬂr b?hgd%%%%?ng a éﬁg?&bg?tggr%se tiné;or
a length of a fall time of an alternating voltage for
PosFREXRLANd negative el ectric charge applied to the
conveying belt. 8. The image formn ppar at us .
accor di ng tdﬂﬁiéﬁﬁﬂét%DQW%%¥9?@3%%t%a?ﬁ%?m%ﬂ%hﬁﬁﬂj“3eleCtrlc
adj usts the anmount of the positive electric charge and ,
ther geannd cosrddrecmeghhiwialtéiscef mneashaf gosdppveand gegative
the conveying belt by adjusting time of rising or
£ aLbi Poc dhayalihes nabhngy Moj tdgedtdonposi the ecameying belt,
negati ve electric charge applied to the conveying

tondiei | e | BJcapPaFatHsSrgs s thdagplied to the
gﬁ%j%?%??l%%g?glnmﬁ%ﬁgﬁﬁz pos???ve and@ﬁegatiq?/eEIFQ
electric ch e is applied to the conveying belt,
@P%¥%¥+%gg%§{§e having a polarity opposite to that of
el ectric charge of frictional electrification is
appl i ed, the anount of the electric charge having the
opposite polarity applied to the conveying belt being
greater than that of the electric charge of the

-, . . - . .



by a rotation of the conveying belt . 10. The i mage

form ng apparatus according to claim1 , wherein when
woOheo7mesi48i ve and negative electric charge i s aoplPmds/314533

to the conveying belt, electsgc charge having a

pol arity opposite to that of electric charge of

frictional electrification i's applied, the anmount of

the electric charge having the opposite polarity

applied to the conveying belt being greater than that

of electric charge having the sane polarity as in the

frictional p}ectylf hfﬁé&éoﬁb SN %tp%@r@_‘tu% hetationg afo claim

t he conveying bel't. The 1 nmege form ng apparat us

according to claim5 , wherein the adjusting unit

adWU@F%lghe amount of the electric charge in

accordance with w dt hs of are itive

negative el ele AR vSkaPgetit & éﬂﬁgégﬁﬁbaﬁPPg oﬁheeleCtrlc

the conveying belt, the positive and negative electrlc
chbaggeapplngdapplt@@ conveisi b Medh ig FEereanceTid th

i mge form ng apparatus according to claim5 , wherein
chhe radinest anghuni diegd] usts the anmount of the electric

charge applied to the conveying belt in accordance

wi th environmental humdity.



