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DESCRI PTI ON ORGANI C SEM CONDUCTOR MATERI ALAND
LI GHT- EM TTI NG ELEMENT, LI GHT- EM TTI NG DEVI CE,
wh k@i NGt SYSTEM AND ELECTRONI C DEVI CE USI NG REEMSAMS/000082
TECHNI CALFI ELD [ 0001] The present invention relates to
an organi c semi conductor. Thé present invention also

relates to a |light emttln el enent ight-emttin
ASERIEOD AN PRI AN ORME S SHRIN G @I FIANS G GONTRET

ackeroUkB RS S8 Ao L R TR oM PN TS e

various structures in conparison with an inorganic
conmpound, and it is possible to synthesize a nateri al

[ ' nctions by appropriate nol ecul ar
FI]EJEé Q%Wﬁ?@gni c conmpound. OmM ng to those
advant ages, electronics utilizing a functional organic
mat eri al has been attracting attention in recent
Th¥ qﬁ{w%‘tlokqggﬁ S gtg g e %)én gara]lcl%né nglls%gn ?I%g!ﬁ%uogit acI)lrd meas&retrxhent of
coﬂlta&ealaﬁmt@bmennm m(ammfoedsc cﬁfm}&fneﬁi ectroni c device
utilizing an organi c conpound as a functi onal
mat eri al. Those are devices taking advantage of
BACREROOND 91T LN ARNTPON cal properties of the
organi ¢ conpound. Anmong them in particular, a
light-emtting el enent has been remar kabl'y devel oped

0004 aﬁe S Cﬁ d t hat ‘%1 emss 0 nechar] Of ¢

G PR b AP h LTSS ea% REPTSHHES %yFORIBR! 7 8%?‘? Br‘? an
ele@frofﬁ@cbﬁ@@némﬁlﬁﬁm t&o Fbatnérepiet ap @0k eoﬁféﬁgl‘ﬂfaﬁcﬁh @gle to capture a

ght-emtting |layer interposed therebetween
ﬁrféw@ét%ew 7B dpPECtiveBhioR tgeatiﬁsaena%i ﬁ%rb@srefaﬁy@ gtpogition of
thel dRHCR @leﬁ:?;ﬁ%% ﬁ{eeoortt% oqipEdr él{'el%&?%h%\g&ﬁce‘? Ml dcBacy of the
l'ayer to form nol ecul’ar excitons an en t he

detenhimed| positeonsi ¢fotie caltact ¢lemantyr ounaffetelt by telapguistians angle

I t t It S* d .
el 6 TP TR REC (o o T il s bA08) Tegfing There s
howkGdita EHIGELR RO R &@ﬁ%&ﬁ of e PASAhBl eriddpupiieh Redliefthe data

singlet excitation or triplet excitation.Further, the
usest avej darived | frope 78} inforsmtiont iRurthemnerss thenacguracy of the calculated

-1 ~em 1ting el t S =
uidgo A bAlE P S T aRGRIbERIeE LB anecpsTdiform
11113111&?’&011'1 Sar[:@mvﬂgtteed’rdrao Ithegdl‘etéwemeqmtmm ("Ihﬁf@’d)lﬂaﬁ fiddvantageous

such, a cqonmpound is referred to as a
m%mhﬁsemtha Frethad '@%ﬁ 8 MQre SpRust and Eﬂl 3 & tpepy uncertain
factbr8 SurlRNOHIRAIASARNE A suk bR 100PRTdeed dibn @By o gl%hs of
em ssi on froma singlet exc:|te te (fluoresce
measurod semteeictlements. r oom t enper ature. Accordingly, the

internal quantum efficiency (the ratio of generated
photons to injected carriers) in alight-emtting

I [ escent conpound is assuned to
SIMG@%QE&#@F?M@ of 25% based on the
refationship of S*: T = 1. 3. [0006] On the other
hand, when a conpound in which a triplet excited state
Vi r .
T B 0 fon e L PR B b R B A oni U Bt Fontact
elecmmzoon dii eldcironis exdmponére rdmaiprq;ugltha natefsf ofc beinging cmnl ftact

the retical %to 00/ I.n ot.her wor em SSI
clegfiin & palibpaied 0o {immbatife il patoLdoneRl Scotig e frs

~ im&de $MQid LIHPIEERRRER VANPRMIERAR hQ@mQ%rﬁr@t\ﬁﬁﬁ Fﬁh_e extending

those reasons, in order to achieve a hlgh|¥ I ci ent
Sulpst@malle rpraxadlneh‘g) eralieation pland; gheordimeta saegnd naf said contact

ele\Mé \gﬁg} agsgs ?g%%c%? nggo S ng 64’6%’[] H\?%Q tg] gstermme a first image

poinlt g‘dskt e datd &gltdtoa)e&ﬁneﬁf of elablﬁl Riidedointdct Bignehe Rkeih $ach said
formed using the above phosphorescent conpound, in

order to suppress concentration quenching of the
phosphor escent conpound or quenching due to
trlplet trlplet annlhllatlon (T T annlhllatlon) t he

e . Y T T "
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al kyl group having 1 to 4 carbon atons, or a

substituted or unsubstituted aryl group having 6 to 13
w@aribomiat ons. A carbon atom of the benzene riPQI/MYi2009/000082

is bonded to R11 and carbon of a, or a carbon atom of

t he benzene ring which i s Ponded to R15 and a carbon

at om of the benzene ring which is bonded to R2 may be
firsd immet pgmbiﬁnaiqnbilttdoéaicdnoa caah saizlotamtak elanarts; froGédhg said

seché{)I erﬁ?é@e e or 'lﬁ}gé?e%ﬁng?%@fﬁrgﬁme“f'glgmegt on each

said® K&HtAdt QMbnSeit; &ﬁer@ﬁll £5d 8stoas ida %Aﬁi Y SAY g 1ﬁﬁge pomt for
el ectron-tr ansport ing property ( 0044] Thus,

eack spid lomisgt elemenheorpspealstto jansaget pqmt ¢rs emh aa;@hmré@weéement

B LTI NG e

alg@itimArand Jeeanlining pridse mmdaseeumsﬁmhgd gdligplacement between said
ubstituted aryl grqup having to 13 carbon atQqnmns.
SCCWS weRgetoaH andseil thid l@ageoawnbfwl%fr% ﬁaﬁrﬂfid HRgeeApopt is said
oxygen,

firs Flag8 ol O al1 g ket o A BB B O I a1 ve
represented by General For nul a (OXDl) is preferably an

Th oxadi e%zol e der |1vat Lve J[' r esent.ed by GCener al g.:or rrul.@ < of
S BREPY NYBHRE A0S 192 (RGP SO ICASUIRG TESRegtiYe, BOsites ©

contRPeRHRAts @M efechiyilt RgRPondR BpYising! atl Bilkiaiiaien Solree for
4 carbon atons, or an unsubstituted aryl group, having

illuginagging saidontast dlewents armdisnesey inamalibmiidsspace; gHist camesand

n i e r [

a Yorditth, P fohinel] AP AR sfbel] {hnckd AP Bovided for

recovidingha flESt bod s@dnd omesge df smitticaaads efenetsarespictisclgaa bmaessmg
at om_of .t he. benzene r ich i onded, t.o R35 and .

devicgy BU1TSIR SR Prqca%%ﬂ%vg%lsr F‘?ﬂj’e&‘)ﬁg IR Pl s cramner o said

sec&ﬁycaaeerg fcrr%tfneymg%@hﬁené od ﬁ’lrsfrirﬁag%gf oRRZRLAd Fig iBh& For each
50] Further, 1'n the oxadi azol e derivative

sai e@trté@eai@re@lttgnd@ rseqoatﬂ imggenpoint (DB secmdmpg@f@r@bh;sald
Y% 0 bstit
con'iarcl: e%r?egéso ggﬂofrh%g ng u%s ??1%1{ %H& %%lrd %eﬁé'u 9 g &EF gor each said
confe@p hle?gehtsgfo@tep%ona@do A\rsadlae I:i!pfnirne lop reaflesad Icyntaawlaﬁmb tﬁtrleaflng
any of an unsubstituted phenyl group, an unsubstitute
by 3 Pﬁélﬁlﬁfl HYIPPER S AIGOTIENM itk Sqid) SEeRnd] image PoSIIRR shibig| image point,
S e e B e L AR BB, and
detersauing dispctingtit bebmeant saidigeedrslmprige poind andsajd il mhanti ce
such as an organic transistor. [0052] Thus, an
enbodi ment of the present invention is a

Addhh@ﬁdl BRI tchinB&h lﬁhﬁﬁenﬁclmdédwblc@hnp%ﬂ@t@hﬁ\dﬁlagé gaiihlt gecorded on
sem conductor material is used. [0053] In [%artl cul ar,

first caperatthel oo aobbe) saroEded am @@rﬁﬁe@tdowwaer g inglagion of the
Aol XEi has nore prom nent
thlrgfc?lgc{ dlkg) ﬁggcasé%géﬁgéﬁﬁg&%etgﬁé'or alight-emtting
el enent together with a phosphorescent conpound.

[ Thus hadi, e present invention is
B@B%Cmnéﬁﬁéﬁé’ ﬁ&ﬁm%h the above organic
sem conductor material is included between a pair of

el ectrodes and a phosphorescent conpound is included
Thesa and bthgh feasmst, tamgtSL ayieadva{mgﬁa]f tmpmhfmt inventiom gl become

v RSP SF UL LBl 0By ) RO PEOREIL Ko

acchb@p&iyind Qﬂt’iﬁhgd\@f Wﬁkﬁfhkeaéha@e[&@ﬁi Iré[ﬁ&len@ﬁk& Ii.*;@rtsl@ f88esHout the

invention also includes, in its category,-

drawingss wherpint i ng devi ce haV|ng t he above Ilght emtting
el enment.[0057] Note that the light-emtting device in
this specification includes, in its category, an inmage
di splay device, a light-emtting device, and a |ight
source (including a lighting systen). Further, the
following are all included in the category of the
Ilght en1tt|ng deV|ce a nDduIe |n mhlch a connector,

o 1™~ N\ e
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benzene ring 3 are bonded at their ortho positions.

Those two benzene rings bonded at the ortho positions
w@e@ooorigd dered to limt interaction between tPEI/MY2009/000082

substituents bonded to the_termnal benzene rings.

Thus, an organi c sem conductor material having a

. bi pal ar property can be obtained. [0074]. Further, the
Figgrgdr el i cbrifat Sehematisrliathe s eh iy Uiyiaatien gpd the
carﬁafag%c%réi%ko tﬂ@%féé’eﬁﬁn{?é?fﬂi%h.der ed to have a twisted

structure due to the two ortho-1inked benzene rings,
whi ch suppresses the extension of conjugation. Thus,

.the. or | ¢ _sem condyctor materia an havg.a .l arge
Qe By Hets. HPTE RRVERY SRl e reP B g aEe of a BGA
cop&nfiRala¥ redobdedHyaBa ifigst SRBbEPHAUBT@ai®ber | al can be

favorably used as a host material in a light-emtting

|l ayer of a light-enmitting element. In addition, the
S M SR LRARS 6 Sy b BBl 1t BloibBhBoney (o

alight-emtting elenent together with a

. phosphorescent conpound. .[0075] .(GLl) .[0Q076]..Not.e that
Fl&ﬂﬁ%ﬁga@% ﬁshq%a%g’%a%ﬁe of gl’f‘?’%s 8f §h%_@111<‘1[1ﬁg>é& Ry geans such
as FdcPRRd BRIRSHRE ¥OEJAAShE (RS &pgkrgoNPl i cated, which

results”in decrease in yield. In addition, increase in
t he nunber of benzene rings increases the distance

righs S T0et e ERP PR AEPERD R Lodhibalt kbt o g second

calitaiags inRlgebenzene rings increases proportion of '
portions other than the units which accept carriers,
t he hoppi ng di stance of carriers is increased, which
. o . | - r. o
B R e B o B PR Mo, ot on
provi des, in view of those problens, a bipolar
sem conductor material with an optimal structure.
DEDAND DESCRIPTIONOEITHE INVENTHPNI ng unit has
hi gher electron affinity and ionization potential than
t he hol e-accepting unit. [0078] In practice, it is
difficult to evaluate the electron affinity and the
i : . ' , ] ' _
T AR hR0ndif B Mo Biich 2RSS Ry A86hlac cpmputarion of
theathteet dienensinhalatdstionpef enttacalelenfentshef eb@mmiocempaeptsi sugh as

B e LR R T ST B et B et B Sleped devices
(QFPI BSOPY ShdAefledsHIRvRESENILP, QBN CRAHEINGbN IP4HRE iPdutomatically

represented by General Formula (G). In addition, the
compeiety dimeasiphali nogitighpfrdembination #f icorfagiclementafoustl optesingle

hal e ac I n hi ' .
acigh LRSRFRHIE B 8 ALIOCREASIAN 2 SOTRURY acice o
illistrad @ Figued 1.st ructure b of the organic sem conductor

mat eri al represented by General. Fornmula (d). [0079]

(GL)[0080] In other words, the organic sem conductor
materjal of Emhodinent 1 is regresented by Genera

Figrge hillustreies yhe elpdraniecammusnhd) isoppiiskased i & (alibesied space, in
PR B o PEAERPEN R 0) AL BLca il fon
sogmeel {Drindas).oA st sameml (4) hadodated sibstpotially peperkemiren the

Ceneral  Formul a B ich corresponds to a .
calliptonpiags AP § G Fneasey 3 e BT B £ EPbop g listrated
in %%ﬁ@ on. A B&ond q8Nkisd S8 CNGH Gbsre TBEREd B re@brd a second and

Enbodi ment 1 has the ortho-|inked benzene rings in the
thigdimages afeds PersRest Ve Hieve s el peironicrroamenentonclb as wepastively

the el ectron-accepting unit and the hol e-accepting

unit. Therefore, the electron affinity of the organic

sem conductor material represented by General Fornula

(d) and that of the conmpound represented by Ceneral

Formul a (&Q2A) are al nost the sane. Thus, the el ectron

affinity of the conpound represented by Genera

o o o e 1 "
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4-{5- [4-(2-naphthyl)phenyl]- 1,3, 4-oxadi azol - 2-yl

}phenyl group, a
waz2qsophienyl -1, 3, 4~t hi adi azol - 2-yl ) phenyl gr oupCT/aY2009/000082

4-15-(4-tel-

- butyl phenyl ) -1, 3, 4- t hi adi a%ol - 2- yl ] phenyl group, a

4-[5-(2-nap ht?{l)-l 3, 4~t hi adi azol - 2-yl | phenyl group
111U§trqteq gn P[1g11r§|2 mﬂﬂq)ﬂp)@ﬁ@ﬁy@]lbodlment of the invention, only two

hen
cadhpad feplClop Berintle A0 Wil polion of coact siements of
they legit@tip compdndnite Thikde. ca{n@&BEd ubat e trbaird ithe tilage of contact
partial structure a, the el ectron- accepﬁlng uni t ﬁJA,

eleﬁ*&y‘fsw s RAnICEORBIOBERS &1 catF thase poRtAgtElqmegs cagnot be viewed
ﬂoﬁp%bﬁd ?m&‘g%a Fﬁﬂb %s@fof tahﬁirdccﬁﬁl%rd §isd %ﬁ%vk qgtdsﬁ?ﬁﬂePerx‘%ﬁ image

shown bel ow, when 3- phenyl pyrazin-2-yl group is
acquigiteart waie aWhei dleethedtcamnraam cept, ithgmetiiotl aBd Aneans fier measuring

parti al ure_a
thefgRltof, of HINGS bt MRS G e g avpestite st fdhind image of
theFktatdathirtlchmetararé MeSsatnd & BB @Mth@Y fraZimBard-uskd PR ERY First and

group (Structural Formula (H)), when
secPpd spmetey dhergire phe mgetatipn ofAhe iyeatiem sndeseribgd Byipg the first
rtial structure a becones a group

am% gﬁg?hra? @'rnula (12)). Thus, the partial structure

a of Enbodi ment 1 includes the dlbenzo|/

] qui noxal i n-7-yl group This is just an exanple, and

a t

ProffEn 3 B 1 it 7 PR AR BPEN] P 0 SBF Eppper thr
botﬂl&&%}as%é fﬂim&temyéwdazhmelﬁetydrﬁm bempbnejntsbmﬂhngﬁated in F1gure

/ 0097] . As the hol e- accept,)
1 b imbre et 2 588 1 Cas b, PIoseL Al GiSferept Bositions as
lon%'e@%}'lltﬁérkd}ﬂ?acg E:Bﬁi%nis%fﬁﬁ@&ﬁfr@ Qie@tr@ﬂc eBRbohdd can be viewed by at
ol e-accepting unit has small ionization potential.

leapiove diffgrentisarheses.t Ker dxeanglb,almth Figreup, aumt yB iljnstass together

e directl orm.a carpazo
thef T R P s s AR B R0 gl S itk hcl ey g e
podsiblé ¢ddatians bNthe dohtdrdlddreettabre Irhﬂledh@ﬁ/y&faﬁﬂ laest GfvU@ifferent
(including the case where aryl groups are directly
capgatied to forma carbazole ring or they are bonded
through nitrogen, oxygen, or sulfur to formaring) is
preferabl e because it is stable against repetitive
Thﬁ )é#:}gzﬂ&thg’ for HO40THHS T ¥ Wifsndoith %?Ft'a@ﬂ élﬁm@ntg'ig Balibrated before
ot'e-transporting property as well as having
ther eleagureraént efrid m&nbnatqfomepmmM| dbmetd O8] bé\sstdrteel. The

electr | ter aromati ¢ suhstityuent .
calf RSPt A s o BBy G Sr® PERGOB b tocist rhage and a
corkd¥Botne HREiEbA 3 B NerREoRT AR, G.of iaRYinkdde ! MHRS oRhogonally
condensed aronatic hydrocarbon and a

profictadotfe thecentibeatinn rigfas. mAnbalibeat 1qzlor¢?él¢ls@gam;r @hreassi lustrated in
Figg 9l SR BP BREEHL  Shbtiad ol Sty pha PR s

whichsnb sdpréseiited, for exansplbshyi dqubed \ﬁhlkﬂyj)osgidm fare &curately known.

substituted or unspbstituted thienyl group, a
Thi gl G £tifos 6B SR okl SHORRBIS, WMhihdiplacad at the location

provitRatibi H?eg% Kind AR WIS diohidt &gn;gﬁ@ﬁtotfo%ey&e LD, Th% substrate is,

substit or unsubstitut nzothlen grou

forsaxasiple, womgossd afrmultipld taperedf @:{ssemddllsgdse@rmaierabdiy in an array

- meBitSon b iodtieBhs BEHLSatakth B HEUELAS e Bh it Mg Javers by

usia@d highdy hdclite idﬂwl%mﬁﬁfgtﬂ}%ess aghd feckihedy ol AHER higher layer
group, the foll ow ng can given: a substituted or

glagies ignseimatet and @Pm?@hweémmmt@r owpkings siepslertyitdefinet for easy
unsubstituted -(l-naphthyl)-JV-phenyl am no group, a
substituted or unsubstituted -(2-naphthyl)-
- phenyl ami no group, and the like. Furthernore, as for
the diarylam no group, aryl groups may be directly
bonded to forma carbazole ring or they may be bonded
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to (11-22) are given as specific exanples of the

groups represented byArl and Ar2. [0127]1 1-1) (1 1-2)
W@ 2@moa1824 (1 1-4) (1 1-5) ( 1 1-6) (1 1-7) ( BCU/MIR0{91000082

1-9) (1 1-10) ( 1 1-1 1) é.l 12) 11-13) (1 1-14)

(11- 15) (1 1-16) (11-17) (T 1- 18) (11 19) (1 1-20) ( 1

1-21 1 1-22) leZS For exa substituents
det@(‘épnéye £ SEMBIAS.St hg@ghpp(gullmﬁ atels (possilaly thas calibration reticle

3
meark ASSUNCHANRIT T RRRELE b P SRS e fGo et os o
retl(:]l:&vu&) vérﬂtaal%iruétﬂl&-p}@)sctﬁ@ﬂ fibim 4§ 183ed@)acBirately nofwhidsokidjon.
(13-14) (13-15) (13-16) [0130] For exanple,
substituents represented by Structural Formulae (14-1)
In $r@ed b%bth a@&ﬁatg'c\éﬁ&aﬁ&l SReBhJifion ExPiRlES AHthd Mares printed
groups represented by RI1I to R20. [0131](14-1) (14 fs

on thdeaBipratipa-rdficl¢ mpasy are prefedablyl Undfyn {oldn sgcu(m@g)o 1 microns.

T 52 28 ol sy B3 59 pbuaioniastiv apcies [fefipg the space that

canbled Z8RERH €n dely Ml ¥ \I@Scti@Pr ER@Bloes] DMardeePad is available for
Formul ae (BOXl') to (BOX3), Arl and Ar2 are preferably

tﬂx@ggn@aﬁwe%ﬁy Iptger deGHOTF CUBROTFEE When aé%%%@?% anghgrea are

covidtdd QC e %Ql @IS HEEE! fd Cth@é:@“? %éd of qfufé&lon When
benzo azol e erl vatives r epr esente

me&soremidrae afdBeMtipd tont Qﬁén(f%t) is hatnzeressan] thad dic phhe \ieswhich the

cons eq?%g%ﬁqqt ed@é%&?sf} ct ur }5 op&ﬁ? Qgﬁarat(tlol At Rb@t %gqsurements
canf ¥ EA#HEE 0B Ubng 8s ﬂﬁ%anGQﬁ Rviigh EHeVR@RtactioME Viekated R8within the

present invention is not limted thereto.
esta[btblﬁheq ¢adibeB3dbIpres] 38] Descri ption FXA | NH Bl TORS W TH
CYCLI C AM DOXI ME OR CYCLI C AM DRAZONE AS P4 SUBUNI T,
PROCESSES FOR THElI R PREPARATI ONS, AND PHARMACEUTI CAL
Figﬁi@WAﬁhEle@N&@&@p@lﬁRbNAﬂlhé{E&i tHdEﬁiEQ-'sea'cﬁﬁfuﬂdCtmrdFitrﬁlg@l of the
The .present i1 nvention relates to a ho
cal%i@im IieHFlﬁdﬁ%m& &sqopeed; Wiethe firsty segpad japd éhtrf& S%P?Fé rggpectively.

SlnEé/ e AR f s%@dtpasf £I@§ gﬂtﬂ?@czﬁ%reftﬁ Fi@e means can be

P har maceuti ca Yy ac cep e salts t ereo prepari ng
1den@ﬁ¢tbobsmappmgwﬂg<anh1nphadetmnnmﬂd ttabughottpocsahbrmng procedure to

enabR 3P R e o TS b JbES O Ao el RS i e

Théfirst ¢4) M sBEorilt dabek (56 Sach rétordNes calibiatibh @kes 6fth@ Balibration
anticoagul ant effect of the novel oxazoli di none

retiglerneans feshofntin Fe%Pé‘F 4 aaditdosespastively cAre Fhavmip Kigere drfeand
Bg{h%u%ltggaﬁogut e %bhl &Y&%ﬁ%a?{&l on Og g]{tllsg quC %rHy Sauares
(10p r(d)l Eas etrktﬂmvﬁ&atasesflacﬂhe rﬁrkfalmatgeotﬂmgrre alt)i arel Eher $enend 1mage

ses_such as fact tor I.Xa or thronb
g Dot 3% recp et Hie 1 Sish (Db aut S ont) (ot Ghl Ay position
maglblﬁg A GIHERE ik MeRVABTBm b Idsi¥iBhi EitSedcl REFrefonlRG! B4tBre that
rom 1St coagul ation factor to 13th coagul ationfactor
hawqenrﬁytqrmmdslne?@ds fitgiohil spcand imsgel E or ﬁxa@tltde,das illustrated in
agul t|on han r.ei bl ood
rgRO B | ShpaferR S amRoiaf o, fle S bl ey, o i
corteSpSitiug pbiﬁt Fig’) ih thE Qtcohd isfagun Hefcdsipline &1 1) islth@@glibration
coagul at1on is, accqonplished by a series, of reactions
plapg, piRpe FagireeeR,its HEHICS arecused dobmapriBEpiNclsandhe 1iysh image plane
to €088 ctivated precursors areactivated by
© spgcﬁﬁkgng%?lve bl ood coagul ation factors (indicated
by "a" attached to the end of coagul ation factor)
t bl_oo coa ulation factors are gctiyvat

hen.
Acqiditiedp Hinsss: St iRar Beby Bben Cougarass Brd e grari e co-

ordﬁﬁ%éé'l%ﬁal@fhe%%ﬂtlﬁﬁs RIRERERGnG &b InYarkihBEY Fafl Qﬁ&rﬁpl@"ﬂhg Péition
‘surface of activated platelet at wound site and

activate bl ood coagul ation factors stepw se and
finally produce fibrin clot, leading to henpstasis.
[10] Thronbin is a multi-functional coagul ation factor
that |s |nvolved |n t he flnal stages of the

o, . o o o -~ a1 - " o Y
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products in vitro. Technical Solution [41] The present
invention relates to a novel oxazolidinone derivatives
waowdinocyed i ¢ am doxi me or cyclic am drazone grRCPMY2009/000082
represented by fornula | orgt-he pharma ceutically
acceptabl e salts thereof, preparing nethods of the

ofsaaﬁgmfl?glz?{]?@g?l luigda%? \flﬁoﬁgﬁ&%ﬁ%gﬁg%ﬁ 1roh§ 'o?%lxt &d dy and

congdérad mﬂa&bgﬁb‘eﬂ cfobﬂﬁmdtdfseu gT)leﬂZ@ C(QBI)Setnldl’(gzzgfthat is formed by a
foll strucii1 through R 2 are

regt n 4l € sf @Falgem R%nt )%?an (’9173 SE‘;‘RH%H?WI is a point
Rl Pl sont el s
fra@ﬁOI@ of Sxaanl dy;" TRBe amitlcRAmﬁppmg algoiitign bgicweemmécs:t |1mgge pomt in

RICE M T
se@yndl @RIk a M ofiodoRilBr pRfattedofrofhi@e Rirst ﬂﬂia@é %uﬁ oh to the

may .be substituted wth any one selected fromthe

Cab‘?féﬂ‘b“ plsns; istqbiggnest by determrining) thy relatiensbipgielating dxl dod) dx” and

thd %}atﬁ)@slz %Sﬁ%f;gﬁgatg}ﬂ [a.g(g:dgg eﬁor L)g'aﬂ IB' %6 5‘0 on( gap&@ algorithm

relatikgyXd an Iteenfitst 11(1@6—11121)6 a&ideB( ymmb b;ecmnld 1ﬁfagé plan€lis?g relationship
aryl 48] ,The larylJ. in this |nven fon is an organjc
rolf g Ba iy OBt AR G & refgtQRRbIFIgAL By and ' Tor the y-
co@ﬂdﬁﬂﬁ!td" atrh® $oSifidn Hnappin MRl HHRAGH tﬁénn&begfd&ing %@asﬁfements for
fused ring systemcontains 6-12, preferably 6-
deteypining s pont r db¢ ssebgnd jimagen gllarge svhypdteniy | g ﬁraqo fimhgd point -

orBh BRI RO RSP Myl gl 2ty |1 o0 thereto

aryl group which contains 1 4 hetero atons sel ected
framthe_group conS|st|ng of NN ©Qand S as aronatic

Referrige 4 rigtugs & %ﬁ*aof‘i% adS+ Ae-yeeking dasier Ay drtgtmiaed jbygficstly

I
de%ohﬁg%%/ cilrhlécr eﬁkt er oar 3% ¢ ano}ﬁ%ﬁ ?&% F)?)Ldegﬂg ?%gr%ldssegond image
re&pocrtd@bs é@k feptukeso sechaas squares Hpzeribe rca}nlgatmmmncteanem X3 is

t t 50 Th I
« i ropdud Bl e -Bart © el B fom Bedii gk Bnasing
thegpRitonahapiifs Bl SMYESHel AdIstBh® eBlv&Gt B8 ahd XMk Q&urately
foI | ow n%[vforrml all toformula XL [52] [Fornula II

knpwnj resprclivEgrsaling faptor itf Hejse¢andrimaice (48)) antsthird [imgge %40) can

E F Y 4
be[d RREMHE. Yhr EOMhuE SR leAnd dhe Qf&%%%ﬁ%%% Lﬂc%& 4810 mm
an{l dedif Gtﬁ%es[ocﬁﬁhml Hmta)ibe]: o{fﬂﬁ s%ﬁﬁk ﬁnaig(e éSRJZ(SS%ixa;J@lh zFﬁbElnla?g‘ éactor
e or cycl oa
qg?&jg‘g?w ﬁ’/lé:l) é 31’(%3 C7) cycloal kyl, yf or my| yor
(CI Cr) alkylcarbonyl; and mis an integer from1 to

[73] [74] As an exarrpl e of the oxazolidi none
Aftﬁérwlmlﬁm tht tqahbwpn coregeddtsx i ane ey copulinate grvisitioaz oyapping

BFER Bl e for (RS R Rt B0l o, of e

cofiatthylemegtshyh , the- mmylbnt I pe0fiyst, amdt Betoyll, inkagBUtM! addition,
t butyl, cycl opropyl cyclobut |, cyclopentyl or
dlsapgp%ﬁ@;ygﬂen thg son c’He emsnisy K, %@taﬁﬁil Z-agigrespybe determined from
Ly
reégségfvg% ty'y?ﬂzl' % géﬁm%eﬁﬁ%t% W th% p% 1)6h s ﬁ%’&ﬂrﬁaﬁr%wnmned by the
calglyetion retigledmeariss tlarpqsrttoagﬁ rth@ﬁoriltact[eT&]lenTh&n also be determined
0 %ZOHdI none d |vaLl £s with . cyclic amidoxi me or
acky Fllycmaﬂ’il‘HP%szo b’ﬁ % proredieedlsp enptles At GampTE iycamera
calta@te aPbé fchf?rfédbé!utt 'aﬁafﬁli%hi GeRATRMH BerwdaH!
always limted t her et 0. V\ﬂhgo 92] 9%](% I nHttR@%St (4) and
seqond eametern(s). t Hee lr@laél;@asmng ﬂnetthod:lgam@a mﬂaztbft iftstncameera is also
derivatives with cyclic am doxime or cyclic am drazone
group represented by fornmula | are exenplified by
reaction Schenme 1 to reaction Schenme 5. However, the
foll owi ng nethod cannot limt the preparing method for
oxazol [ d| none der| vat | ves WI th cycl [ c am dOXI e or

Y

o o e
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Mode for the Invention [131] Practical and presently
preferred enbodi nents of the present invention are
WO Rdwosiriat i ve as shown in the foll ow ng Exanpl BET/MYR8®J000082
However, it will be appreciated that those skilled in
the art, on consideration of this disclosure, my nake
ostBhdd i53hd ARAN@NHSIBRAGYRIENT S Wi thin the spirit and
scope of the present invention. [133] Manufacturing
Exanple 1. Preparation of conmpound 5 [135] <I-I>

r gtatﬁgtiﬁa%g Ir m%s'ﬁgou n has ge%n@ahéra?e@ anaq rllllpt Jf! ‘&we ﬁrs)t and

sec3nc( éa(n'féra B beuhcexpidiydd) RiHydshicaicht pﬂﬂﬁdﬂ)l@@t&ﬂﬂb@ﬁ&( lthe( phesent
50. 78 mmol) were_ added to 2-isopropyl al coho

mvelzt@)rwﬁf b sxplaied v ?héfhemow lghresé | The Hyrd effmerp (6) is set up
Wltg?gsr gﬁ[rté—% ﬁﬁﬁ%{ﬁ r ocee t 0 Coa? S?mﬂ{é?% E%rl{d\e/&ﬁ‘zfeﬁg Suppose
an b]ettlrmﬂc compounend i8 basght Wntd thesmlibrhtdd7si30e gnd 25e bf nyadontact
elegmgt 1§ WL‘[ i}q} a pélIgN (Ht ﬁ%gewl_c%lt% elcg};t%];ﬁcrng}g % ;g :T}rej_ﬁfr%t( éja’mera
recﬂrd§ Q.(fMt 1ﬁ1&§é b?the%oﬁ%cﬁel&ﬁéﬁﬂ; allld'gelec%s é”ﬂirs% péﬁx@ LYl I@x@')posmon of

dk -2> Preparation of conpound
a f[ritslg}agemm Y fgr &rﬁt atord P ab dhveefifsy iBOZY of 25 wtmmle)ment is
detét rbonyl di i m dazole (4.87 g, 30.06 mmvol) and
rre 'yI am nopyridine (1.53 g, 12.52 mmol) were added
to tetrahydrofurane (70 nlL) stepw se, foll owed by

reflux with stirring for 12 hours. The react ant ;
The sireah eamerad L araerds Asgernddmsee §§ ﬂ}eecontﬁﬁr elRmsacwith s point P

ancﬂbo‘iﬁpﬂ’ Yseﬂeﬁtme%t 4V seRGE ﬁﬁa%)(p% @\Eéc%hd Y88, Nehe point P
N-HC sol uti on and so un1b|carbona te
is @'dlagt)nadly Br6iected) u&smgplw masjtionhmapEeg ta@nthmsmdnol thd califation

sodi um sul f at ncentrat under
IR AR 5 e ne i ot s Soshf TEAE MBI P Foint X3 is hen
thecinﬁtg@ydnﬁt bppositi&pp X3 ith@e cté@ @gmaﬁl it ca® the Whtitdc® element
sol 1 d ,. 20.8 mol 40] .1H NVR (400MHz,
P wou @rbgflgiaq;hzs igthey cg}yl(rgtlomg)ane - g’gq%posgtloq of 2 pomt X3 in the

o B o e iy By o g

betSieln [Xl2451}d A3 B>dir ap#reafacd thaofthecmquccum;icﬁelkﬂneﬁﬂ isThsmally not

exely Dot oo e SEibEReRDRE bt ik bl g oee DA REE Which is
to BH BeRuad Hollokirls G Qéﬁ%@ﬁné Gfe Hisi)]aacérﬁéﬂt qym‘rm i$ Bétéﬁmﬁ&i by

at room tenperature for one hour. enerated solid
(bl iptation dodiet oF Hhsuletenteghbue X3 and SCharn. RESdus) and 7
L) and diethylether (30 rnL)
S“@%é%ﬁﬁgggbﬂ§ﬁ§8¢%§%*fgm%§drochIorlde of am ne conpound
excl udi ng boc was obtained as a white solid (4.60 g,
Sir#:g ah].é g%m enal leg/?q)tea[s%ég]]@{%% ?NgRgrgtg\gghmjbs ng})?‘;tg% g{)acg, it is
evﬁ@ht%"% pe?s@l re%ogéaolﬂf sﬁﬁ@c‘ﬂn iy art‘%%fffli@g fthe]méfa-zt?on - %géd%ure the

dlstandeﬂ,]oet’v'vhen ainy rtwocmm‘r@ unmg( vhe aﬁvcgmoms asl Bongnasl the tWORoints are
EDC (4.17 g, 21.75muol),
km%ﬁéﬁp@%g gﬁ@ﬂg%§g%arboxyllc acid (3.20 g, 19.04

nmol ), and triethylamne (5.70 nL, 39.88 nmol) were
added to JV,./V-di methyl formam de (50 nlL) stepw se,
It i Hiereiouecpbgrest ioraryape siilliud mhp@#@éﬁgﬁhﬁmaﬂmahmwﬁ@lness
o 1 HBSos! t [ I
Of%ﬁ sﬁgt%ttﬂha%{ geneP gtfe soﬁﬁlﬂgg \?\h/ae (ﬂ?tgﬂl“i%térb SJ( e%n }fﬁftec}gggrgs of
a cpmesisut end fHealisteaetodrihe smsachalshedtsviidon ad:aﬁbﬂa’gibm?p]aﬁé Within a

R U B B By ol o
8.93(t, J =5.2Hz, 7.81(d, J =9.2Hz, 2H), 7.69(d,
J =9.2Hz, 2H), 7. 63(d J =4.0Hz, IH), 7.15(d, 3
=4.0Hz, I H), 4.86-4.81(m IH), 4.17(dd, J =9.2, 9.2Hz,
IH), 3.83(dd, J =9.2, 5.2Hz, IH), 3.57(dd, J =5.2,
5.2Hz, 2H); LOWVB: 362(MFH +) to G 6H12A N3CBS [146]

-~ s =



[194] 4-fluoronitrobenzene (5.2 g, 37 mmol) was
di ssolved in acetonitrile (40m), to which
wQ2aamaet hanol (5.2 g, 85 mmol) was added, foPCDHWBL0G000082
reflux with stirring foroverg ght. The reaction
sol uti on was cool ed down at roon1tenperature

entr C syr

SRS O, Al ARE HEUCRIBISROH feocHhaROINEdS By no means

hm@t@n sﬁ épnesencel bé the dandeatibn viaslfdwhled @ope add hymibaakir@ent is
sodiumsul fate, filtered and distillated under reduced

clagmed 83, P&lovo gi ve conpound 17. Conpound 17 (15 g, 82.33
nmol ) and dii sopropyl et hylam ne (27 ni, 164 nmol) were
di ssol ved in dichl oronethane (150 nL), to which
met hanesul fonyl chloride (9.5 nL) was slowy | oaded at
0C, followed by stirring at roomtenperature for 2
hours. Upon conpl etion of the reaction,
di chl oronet hane (800 nlL) was added to the reaction
solution. The reactant was washed with sodi um
bi carbonate sol ution (500 nL) and concentrated under
reduced pressure to give yellow solid conpound 18 (22
g, 82.00 nmol, 99% . [195] 1H NWR (400MHz,
chloroformd ) d 8.12(d, J = 9.2Hz, 2H), 6.60(d, J =
9.2Hz, 2H), 4.45(t, J = 5.6Hz, 2H), 3.63(t, J = 5.6Hz,
2H), 3.06(s, 3H); LCMs: 183(M+H) to C8H | ON2GBS [ 196]
<5-2> Preparation of conpound 19 [197] Conpound 18 (22
g, 82.00 nmol ), hydroxyphthalimde (17.4 g, 107.04
mol ) and triethylamne (17.3 nL, 123.5 mmol) were
added to acetonitrile (300 nL), followed by refl ux
with stirring for 6 hours. Upon conpletion of the
reacti on, dichloronethane (1000 nL) was added to the
reaction solution. The reactant was washed wth
0. 5N-HC1 solution (500 nL) and saturated sodi um
bi car bonate solution (500 nL), and con centrated under
reduced pressure to give yellow solid conpound 19 (26
g, 79.44 nmol, 97% . [198] 1H NMR (400MHz,
chloroformd ) d 8.12(d, J = 9.2Hz, 2H), 7.88(m 2H),
7.87(m 2H), 6.65(d, J = 9.2Hz, 2H), 5.83(br s, IH,
4.45(t, J = 4.8Hz, 2H), 3.56(m 2H); LCMS: 328( MtH +)
to CI6HI3N3(G [199] <5-3> Preparation of conmpound 20
[ 200] Compound 19 (79.44 mmol) and hydrazine (20 ni)
were added to ethanol, followed by reflux with
stirring for 2 hours. The reactant was cool ed down at
roomtenperature, filtered, and concentrated under
reduced pressure to give conpound 20 (19 g, crude).
Thi s compound was not purified and used for the next
reaction. [201] 1H NWR (400MHz, DVsO-d 6) d 7.94(d, J
= 9.6Hz, 2H), 7.34(t, J=5.6Hz, IH), 6.69(d, J=9.5Hz,
2H), 3.68(t, J = 5.2Hz, 2H), 3.37(m 2H); LCVE:
198(MtH) to C8H 1 1IN 308 [202] <5-4> Preparation of
conmpound 2 1 [203] Conpound 20 (19 g) and sodi um
carbonate (21 g, 198 mmpl) were dissol vedi n di oxane
(200 nm.) and distilled water (200 L), to which
di tert but oxycarbonyl (26 g, 119 mmol) was slowy
added, followed by stirring at roomtenperature for 4
hours. Upon conpl etion of the reaction, the reactant
was filtered under reduced pressure, washed with
distilled water (1000 nL) and dried to give yell ow
solid conpound 2 1 (26g, crude). [204] 1H NWVR (400MHz,
chloroformd ) d 8.10(d, J = 9.2Hz, 2H), 6.54(d,
J=9.2Hz, 2H), 5.50(s, IH), 5.04(s, IH, 3.91(t,
J=5.2Hz, 2H), 3.45(m 2H), 1.43(s, 9H); LCMS: 298( M+H
) to CL3H19N3O5 [205] <5-5> Preparation of conpound 22
[ 206] Compound 2 1 (13 g, 40 mmol ), acetic acid (132
m.) and concentrated HC (10 ni, 300 mmol) were
di ssol ved in tetrahydrofurane (200 nmL), to which zinc
(269, 400nnDI) was added at CDC follomed by stlrrlng

~ 1. ~~n7s o I 1 NN
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MeOH, reflux, 1h [267] Tertbutyl chabazite (t-butyl
carbazate) (2.5 g, 18.91 nmmol), N -

W@ briosoaehyl ) pht hal i mi de (5.25 g, 20.80 mmol ) BEMY2009/000082
pot assi um carbonate (3.14 g,9-22.70 nmol) were added to
JV, ./ V-di nmet hyl formam de(30 nL), followed by stirring

C for 12 hours. Upon conpletion of the reaction,
the reactant was dissolved in ethyl acetate (250 nlL),
foll owed by washing with sodi um bi carbonate sol ution
(150 mL) three tinmes. After concentration under

1.r RAHEBEd F6:€ SRHERingCREMIVE HoSIEBLD GF %Bﬁﬁéct/\@ﬁnféﬁfsf fzr myd of an
to give white solid conpound 108a ( 1 g, 3.2

elqagpnic qopgpentiqorRsingcbaens efhl or oform") d 7.85(m

brﬁgl%%m@ﬁ)@act %1*%;5,?% (ﬂ% intd £ b‘%at?:% aceL o 3. 3825 R/&Hﬂ)
iuum'ilﬁhsgmemct[ez&ﬁme@mgmnd 108a (0.9 g, 2.95 mol)
refraeB R 1:1‘1?%@3(: 9t sq gg;tggg %m%%g ari W%ﬁﬁeﬁnﬁ@ (@hibaing 2

fn%f B{e%ﬁ‘ﬁ%@ I@ﬁi%ﬁbﬂng “sﬁﬂm@éﬂtﬁﬁ@@mﬁel&o a2afib/iBh blawes added,
by stirrin for 5 hours. Ethyl

remrémataeseqcmhmgy Oﬁ;sesd soifaet etaneenist with ﬁ@b¢qm@dn19§a (5)

washin s bj car bonat sol tion
P RPe 8#: ““?‘?g ? de éli““} Jifé 1%?9%' ﬁo T §f il contact
elehém TR D Pnagaol swa&opabf aemel@t (1293 tRredh kadhy$ed Gesspasstboint

108b (230 , 0.64 270] 1H NWMR (400NMHz,
isewwiﬁ%%r% %CQSmdg?%mt ement (,} -23(1m 2H) , 6(49(3

prbé’%ﬂ?g s&x@lf_ﬁcor{dé}nii/sag%stgggiml t 5 (%{1'(% Eﬁ%ﬁ@m@%ﬁ? 52 111 & contact

el@oenpd@nd)) d:@Bm:h(Slﬁﬂ)cmgacthlﬁnenhf@J }); wateereid deil $eoomd\/irhngb point

i n. di.oxane 2nm f d b rri or 1 ho

i L P R8T 1ob sodh P et AEPeH UL L pRRE L g @ same
pdifk oM Ya6i s418 ththctda@di@|(2,5, mL) and methyl amine (2 nl)

were added, followed by stirring for 1 hour. The
dqtmmaatwma@ setsh eesond Amage @nthind realscpeinh be <% pPEtieR mapping
al }L(E?n?orrpound 108c (103 ny, 0.64 mmol), which was not

uri 1T ed any nore and used for the next reaction. [272]
and @elErmiBg MitdHin sdid séohid aeyd 2 dBplaCempmibetwddSsardisecond image

et R sFeB i CYioEa S B igine® Byt 2 sl (s image

Po%ﬁ'ﬂ?@kl@&aﬁ (on eélte(gto QiPdalitiRioh pRRfeai ned in
Manuf acturl Exanpl e 1 and conpound 108c (103 ny,

0.64 mmol ). [274] 1H NVR (600MHz, DMSQd 6) d 9.09(t, J

= 4 8Hz, | H.. 7..79(d. J =8.4Hz.. 1 72-7. 71(m 3 .
227 fuife o Qimsl il 2 iSeid i of gl Bhppfisben i
byl ﬂrﬁﬂ.ﬂp‘ﬂyul@é &rscdlmg fackiand Bdrd)rdmate%ftgreﬁ&( of saddtecodd (ﬁﬂ(age point
53(t, .8Hz, 2H), 2.80(t, J = 8.4Hz, 2H),
ar@ss@thlrézwgemt 3.25(m IH). 3.11(m IH, 2 95(m
IH, 2.65(m IH, 2.55(m IH, 2.08(m 2H); LCVE:
474(MrHE) to C2 1H200 N5O4S [275] [276] Exanpl e 10:
3.PAemathatli asnclefmegiompoland 11, 0Rrth7 8dmpusipg ithel stepaof d8lving said

PAFoDIGRRINE ISR AP b Ao hATHAL FUF e, oS BEERer geid (st and
se%ﬁdémggr@(ga}ne solution) (10 nL) was added, followed by

stirring at roomtenperature for 1 hour. The reactant
was concentrated under reduced pressure and dried to

i,ght I |d
4 9 BolocS L Y A 55O OMRB A2 e, B BRNIRE L ging
fattor a@etdﬁerﬁﬁmﬂg(tﬁhenﬁisplabﬁnwﬂ 6h said e¢ddl dmbgofpeidratel said
; mL). was, added, followed by reflux with stirring. 10
P%allyé%r@lFCteﬁﬂ@é%eE%PVent was evaporated all, colum
chro mat ography (dichlorone thane/ ne thanol (v/ v) 20/1
(r) 12/1) was perfornmed to give the title conpound 109
as a light yellow solid (215 ng, 5.12 nmmol, 63 %.

[279] 1H NMR (400 Mz, CDO 3) d 7.35 (d, J = 9.2 He,
2H), 7.33 (d, J = 4.4 Hz, IH), 7.14 (d, J = 9.2 Hz,
2H), 7.01 (t, J = 6.4 Hz, IH, 6.88 (s, IH), 6.85 (d,



10

15

20

25

30

sodiumcitrate. Plasma was obtai ned by i medi ate
centrifugation at 2500 g for 10 mn at 40C, and stored
w@eow/p00e [ 356] [357] b) Method using spectr aPERMYEHE®/000082
conpound sol ution of seriall@+lution (5uL) according
to the present invention was mxed with citrated
5. QAL 3RS 2 Llatnd aveehilY 1 28eiHet QonRkis EAtHéleag(L astt §i8mining
Di'agnostica Stago, France) after 5m n at
dhmbsdmuad@émami@ﬂGwnmmaﬁsWﬁ itheiealidbiratedrepiice.or ed and t he
PT was determined as tine(in seconds) when the
absor bance at 340 nmreached 0.1. Anticoagul ant
6. 3& tin¥arsy fof mbirarias et se :g»aﬁudas‘ lofednast ehgnents (2, 3) of an
concentration requjred to double the plasma clotting ‘
eQ¢HW¥§QM§POP¢ﬁG@HM¥meht|coagulant activity of the
antcifgmgﬁqgé (;ﬁ%g gf t1{n|§ﬁ1 %:i]d nggrﬁ%&;ﬂé#ﬁ SL %q]kﬂ f)l%glsposed
in bleatibratet apare; was obtalned from Daej eon Red Cross Bl ood

éﬁnter. &Bt g ood . s mnwggramn fromthe carotid
Pt BIRPIHET) &l érsF?ﬂn a under anesthesia. Bl ood
sawaﬁrsf: edhaat@fahdtad Rbasidl daniek@e%lweg{g BioRidRd f3f ording a first

vol une of 3.8% sodiumcitrate asma was obt ai ned by
anl gensatd amegeelrrard ¢angeet elemeats (2500ewpeetdrel0 min at 40C,

a %n%es?#qg "&i A wh ecatl(ﬁ gﬁ)%]:;sﬁ%?%e&e 1%%%'&%@3@ safd first camera

onbotic e eriovenou
(43 uthsdid ¥Yecomd ndajmetr® @) for mettiatifig [pd&dpns ot atﬂiStCll’fblgé IpOlnt in said

ef fect of the _ oxazolidi non er at|ve wth cyc
1ratrﬁregs< foreash sae§ emtactag%%&agéaaﬁy ) E?FOP PR ‘dnﬁ?d second

ima 88 T &ch Qfd E&ﬁa&re‘?&ﬁéﬁts (AVENLAANENR SN diﬁ‘ﬁ £ Y88 R8cond
arteriovenous (AV) shunt i'n rats. Faste mal e

1meg¢ agmefdrawfeyald apstactrlergendsl (2 d@cgzr@sp@némw RO pomt on each

RGP o SRR PASRA Bt sia s

imabé @osikiof o fitde ifdeapdiat, | salderh@dSinia¥) p&htfit a ipdint orthogonally
anest hetized rats was perforned as_ described

prejeige dc@nysald/vﬂrﬁ MagsrPoiRidiand | deringHng Fhwnlasgment between said
segfgl{dqmgg ?5}%1 m{mﬁmﬁﬁ (2004) 3, 514]. The left

conmon c artery an the right jugular vein were
cannulated with two 200- nm | ong, sallne filled tubes

7. wr o RBEPEHE T ORF B SRS RgS St RBHE sy G 3F B an
elédtfonld )c@)ﬁrgo%iﬁt 8§ Fd18%edUS) ol hs, awhlrefAn dafih Qprééselsélﬁg Ngevice

tube (L/S(r)16, MasterFlex, USA) containing a
defteyminesosai ndllshlra@%mentThlé welipbirg aorz-sxcehnel ciapsngi gegrdinate
Jin ¢15mn. The
i Rpeor RiCieoRE iR s Bbg MBS sRRERS kBl ™ B
val ues were calculated by |inear regression anaIyS|s

u3|ng Excel 2003, (M crosoft(r). ﬁgl RSG%%
8. MR aBAGRRSTEOT: TSRS ERSARTUNF ROSHIPY. %P@i aadts @, 3) of an
el@tx%ﬂﬁ:' (391}%%{@%{ 65 3fdhed A5 tRAN FTHLRNPRL ﬁlr@aél“cﬁi'brﬁ@&?' reticle

wel ghe g and aged apprOX|nater 7 weeks, were
meemes(ﬂh mdlexﬂndgy: i meqoaghesk byt seid dirsti aaqdem:@mcameras 4, 5) and said

8 2{ g 8 k% The EXa ﬁpltori £ said
PG doylss 5Tiyen 0 AOT YOR SR ARG figm ST PRgges of s
cafiBRIDE $dtZfSmbadsSlove pertichRi f@aiveoditivm betviddntshid firkandndcond
vertically imrersed in saline at 370C. The tine until
cags (4adbus bl ood fl ow ceased for >30 s was neasured,
with a maxi mum ob servation tinme of 30 mn (| onger
bl eeding tinme were assigned a value of 30 min). [364]
9.[ A6heatsn firbidehamingorespatite g@aitions diucmtadEXdsments (2, 3) of an
antlcoagulant ef f exp essed _as.2xRT)

ect nd . .
Rt R AR S g ﬁ%lgé%@?ré%%ute@ nygans ()
h# ) Wraad
T ey ML AR el o] B P TSR0 e having
conmpounds on rat tail-transection bI eeding tine is
summari zed in Table 2. Rivaroxaban represented by
fornula A was used as the conparlson drug [366]
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(QFP, TSOP) and | eadl ess devices (M.P, QFN). The
invention is able to automatically conpute 3
walpomensiiohal position of conbinati on of cont acPCT/MY2009/000082
el enents found on a singlegdevice, for exanple a
conbi nati on of BGA/ CSP device (1) with | eaded device
' rateg QU [ il :
feagﬁ%§ ltllleltlgﬁpoﬁ Shd Hluﬁ;pg% i?yelils hd g&ﬁn&tefg d%%@ﬁl&p @nd are

ctTonrc tonponen s predi spos

- acaugdtelp patiddnspmbaiveito sad ddataesmapunesaid bdsalayet.s cont act

elements (2) and (3) are illumnated by illumnation
sources (7) and (8). A first canmera (4) is |located
105 Ubsfeaty ik bt ReiReRdp &y @ pokichd @ FC@ntRE 2ldn®MtP AN of an
to record a first inmage fromthe bottom of a conponent
eleaoniit Icasippaerd cis ickriEpd ix elaipi\8, wherstrosadd pB)cessing daviigeglerives a

#<Fgea bt ha el BRI {ubGERGR of pERRE SR Re RO and sid
thi

gdintsuch as respectivelyillustrated in Figure 2B
and 2C. In a first enbodi nent of the invention, only
two caneras are needed for determning the 3
di , L . ol
UGAERBLEN! pRASkID ReloEP liRiond ATRNEL Hend® ooyl ™
electrenic magrapadent omxt atdimed eme rtasmof7, t Whereine stidopiasessing device
conponents in case these contact el.enents. canpot be
de{FBIe PP BT R SR SHEgE ™ RUGWITR (e (al{bred Shes o
also allows for shorter overall inmage acquisition
time. Wien the third canera i s used, the nmethod and
12 mdameany fommessiringgrespeetive giositions off captase elepmincd, 3) of an
nt ' [ ' S hirg
eIl SUTE oo B, A6 Eitfed, BERRED O Sl LorBibl el BiRra 0
confiictedd toaRgidnpiosssirgedetiye tfbre rdcording anchisk dmagk ofirseidacontact
Therefore,_&fe operat,ion of the invention. is scribed .
cleipsniy ekl third dpagsh §a¥ag ¢ 3EORPYL et ditlipfyage point,
wHeRTE s&id A ﬁng%e' SoiRO% 1l pRREGHHOBb ALY FrofeRte@dFdn QhidSfirsi Fnage
such a manner That both caneras are directed towards
poirtt@né lissnetrrecirded bngaitheasoisd tgadel hud said pegessingieyigeedeteamines
nd |B. rt her no amera 1. .2 and an_be aced
a dibeserical Bagbone forEHBES ey Py Anf¥agtadnd
el ements of the entire el ectronic conponent can be
viewed by at least two different caneras. For exanple,
both Figure A and IB illustrate together that al
three caneras are located at different x, y and z
coordi nates so that all the possible |Iocations of the
contact elenments are in the view of at |east two
di fferent caneras. The apparatus for measuring the 3
di mensi onal contact elenments is calibrated before the
nmeasur enent of the positions of the contact el enents
can be started. The calibration establishes a
rel ati onship between a position XI in the first inage
and a correspondi ng position X3 in the second i mage,
i.e. an inmage point orthogonally projected to the
calibration plane. A calibration reticle neans (9) as
illustrated in Figure 3 is used for the calibration.
It conprises a nunber of predeterm ned markings which
are represented, for exanple, by squares which
positions are accurately known. This reticle (9) is
for exanple, made of a substrate which is placed at
the | ocation provided for predisposing the electronic
conmponent to be neasured. The substrate is, for
exanpl e, conposed of multiple | ayers of gl asses
di sposed, preferably in an array manner on a base
gl ass |l ayer. Squares are printed on each of these
gl ass layers by using a highly accurate
screen-printing process. The thickness of all these
hi gher | ayer glasses is accurate and the accurately
printed markings are clearly defined for easydetection
by the caneras. Though not illustrated, it is possible
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