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TRIAZOLO [ | , 5-A] QU NOLI NES AS ADENCSI NE A3

RECEPTOR LI GANDS The present invention relates to the
w@d®sasisse A3 receptor |igands of the general POI/IB20ES/001195

(1), within them favourably to the antagonists, to

their salts, solvates, -oxides and isoners, to the

phar [ Htd | jAi l"ﬁJ& S

of the genl\é%aDgolErirmi Igﬂﬁf?%éﬂgwga@s sdﬁ\garﬁtp@g?g

JV-oxi des and isoners, to the use of the conpounds of

t la (1), their salts, solvates,
REH’%F%Q%%;SL&}QAE?(&@‘SWBI‘S to the preparation of the

conpoundsistonpRsidena batent apPidafiof tlimé pedrty B8héfR; with regard

sol vates, N-oxides and isoners, as well as to the new

to gl postReT FUkies! Batterhaf g@rﬂierﬁlredflbsrrg{qaisc'qnaj palept gpplicrign titled
"Aufcthabd &t dodi R\ﬁgﬁfp&ﬁ\gtme@-rlﬁrﬂ@ﬁé%grﬂﬂét%%quipment”, Serial

Adenosine '1s a wn conponent of several = =
No. 51039 tiy7 0@l filgd Meatyi &.e2087d o e ddentified eadiessleg ammlicatiamis hereby
_ : : . - : ant
et aPl tahee TR T bR S PR, e

ef fect of adenosine on heart function was di scovered.

I in 1929. (Drury and Szentgydrgyi, J Physi ol
BA@%&@NQQZQ). The identification of an increasing

nunber of physi ol ogical functions nedi ated by

adenosi ne and the discovery of new adenosi ne receptor

subt yBsDPgi ve possibilities for therapeutic

appl i cag $itfd rebb@anisnibRAMEER0 aSysthm aimethod for

Qui nn, R.%%?@g?ggrﬁ@e'an% I\/bdilci nal q‘%gmygtp;/ G:EfQ,O
repdigng composiaparts .t sushrascaiptraft parisrangddadikendorgvrarbedarly, the
_ e : ! b '
GR35kl SehTE S B 61 253550 o 0 g Tooosic

y responsi n

-ply adgeyy | Tdteanay alagde UspddouphanufgctudnGane applging fijentanpgsite plies

artly, inflyences other second.nessenger stens. The

10 RS bledidsion 68 B8 TS b haf o <Rl TELF dedoran SHTRESY mplihBiof the
consplitgpRst. - A2a and A2b -, which receptors stimlate

the adenyl ate cycl ase activity. The sequence of

adenosi ne A3 receptors have been recently identified

frampat aAteBtARSTCDNA library. Later it was proved that

it corresponds to a novel, functional adenosine

r ecept oCommnsitaparts fariusa indiniares i d@kempplieations may be made

I it - .
o U Bt Hllh S BIEL e Se00 ERSFESRLo Pl iemacnin
in agacenl Eatheto fofm plosdusite pys dM@tipladayers dtaly acdfesed ivitk resin and

receptors. are found in several grgans .a e .
ouif 8 8R4 G ReR5 ik heh e B8y 08 bt AbSsure during
a cufiRgrpradéss: olTgpicaly tdaeh csintis adonmerisedust siyeisenavingl a particular

_cardi ovascul ar system In the é}?ls t he adenoihi ne , .
origniH|op: £8d eREN PlIsTiReEs maygwsa Hetgnh ReERIAY} DagHng prientation
of 16 it of ifs dB3EUR BEE LY dvpd et ae gérbralyRrodg@int light-weight.

al so the Al ‘receptors nediate the negative inotropic,
Howevasn starepRsiteas@ Moo adliSr GigNc bef fexpersive  aknieewensympg to
mafiERRfe X fishotAERLS e MACh® LPRAIES 4 Epfhbcie oy B s
damagest. athérefore mhthddp davadecocsyempsdito repgutiamaged séeglions of

synaptictransm ssion. The A2a adenosi ne receptors on
coné%%@grparﬁsal and snooth nuscle cells are responsible

f or ademsiantcomgosirorepas askiHnatogyme(Begsathdi alPoger@torahanually

Chem Rev. 2008, 108, 238-263). On the basis of nMRNA

identification, the A2b adenosi ne receptors are w dely

distributed in different tissues. They have been
identified alnobst in every cell type, but its

expression is the highest in the intestine and the

bl adder. This subtype probably al so has inportant

regul atory function in the regulation of the snooth

nmuscl e tone of the bl ood vessel and plays a role in

the function of mast cells (Volpini Ret al. Curr.

Topics in Med. Chem 2003, 3, 427-443) . Expression

o o s r 'Y o o o
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stands for a phenyl-, benzyl-, thienyl-, or furyl

group, optionally substituted wth nethyl enedi oxy
w@e@ep3sses With one or nore, identical or diffBCEME2008/001195

strai ght or branched Cl-4 al kyl group, straight or

branched Cl1-4 al koxy group, hydroxyl group,
cutBﬁt‘thééQhQ?@%ﬁ)@a &H@nh@%ﬁggncgfh%%te e &¥3ho8sH aélf?JBart such

ered ter ocyc IC ring cont al one
thatoeachwsueressiveeadjacerftarly aediger @gendsafariher lawa@h@terally than the

e B B3 B0 R o R GRT HEIEBy g

ovepiiite tapamrsaaded deed iof dhe @bn@bérteserparttancsmmésgttte oear film to the

comfoRgs pag: s B OheredisdidBas Bie s ol iy SRS FTEitRaTo 4 the piy
edgﬁeﬁ)? eath Bﬂ'h@ﬂé@er(s%hde@@oﬁ@bsne Wé%rcﬁtt@tHﬁﬁcléé}Chlrmmth a ﬁen The

i ndependent |y st and ¥ rogen atom -6 cycl oal
0pegat@uwuatal%ﬂ9t9rm@ems ke@p racls@frtae@h?r the%@tWHé%aQﬁlpM Once
all t?ddh}ﬁhn@é Ql'tptraé’%i o hcﬂe§ H%Euttleoet‘he"Eléé} A behgtthJé’ dashed

am no group substitut one or two identical
bouddéfyerasiern) can baitkgnsfesreddrom theecedltiln tsadiygs @raply,of composne

mat&}l(g G\?élgg% épthgfé%%gg é%leg% ﬁtgﬁnoq{afjlﬂr%@é ggﬁé?g hgpw&{h@anes
fronk lthe Idl@@@l&h%(mﬁamb’b&site ke rth&)ranmdnE&ctmmgpfdied@hest ybeing

for straight or hranched Cl-
cargly B kerRyne 57 D60 SrigTiRER 7o rs tieoTaedos Hadh Borgonaing ply
of tidd éﬁﬁwp@éﬂtelﬁﬂ'éﬂf Bicdthe opEiRoruges 8bisS6rsoNR kltﬁe t@b@tttpe plies along
where R11 and R12 independently stand for 9
the dtasasl loer 4pg e Gilenpligse hbge dieraplig ag: tgp, P! @Befg nward of their
con@é % %p ly l}?tldl ie®8Rd Yhe %rﬁtgboproeéss |§"hm£t@$ THid @pgl”r'tmethod
ran acyl)-group, - -4 straight or
canttveant&ktel@ie arang ancgtlmeppqnsu(mngs l:gtacgll@qn tbu.s rpethadHe dmited in its

accuP cg @%g?a%ﬁl’t%tg ﬁagélyghalttét?g\%\r}gﬁé f p%&frtb%‘?y tonthb?illér ply’s

pertpabtwedgezero or 1; r is a value of zero or 1; |s a

val ue of, zer - R5 stapds_for dro
strai ghtA 8?fdtﬂ92¥1&*h%f8 'élaépeﬁdk& rrB%%wEé {Qr rSﬁ'%%Wepa'””g a
coneitRe part dddsaitt |suffe|0ffrorhl1hé’brcgile3ﬂ@ an@itvitatiend §f the prior art.
substltuted wi t h net hyl enedi oxy group, or with one or
nore, identical or different, straight or branched
Cl-4 al kyl group, straight or branched Cl-4 al koxy
group, hydroxyl group, trifluoronethyl group, cyano
group, or halogen atom or a 5- or 6-nenbered
heterocyclic ring containing one or two or three or
four nitrogen atons, or one nitrogen atom and one
oxygen atom or one nitrogen atom and one sul phur
atom optionally substituted with one or nore
identical or different straight or branched Cl-4 alkyl
group, straight or branched Cl-4 al koxy group,
hydr oxyl group or hal ogen atom R13 stands for cyano
group, am nocarbonyl group, -CO O (Cl-4 straight or
branched al kyl) group or carboxyl group; X neans -CH 2-
group, -NH group, -NR 10- group, or sul phur atom or
oxygen atom or -SO or -SO 2- group-where R10 stands
for straight or branched G -4 al kyl group or C3-6
cycl oal kyl group-; nis a value of zero, 1 or 2; - and
their salts, solvates, N-oxides and isoners, as well
as the salts and solvates thereof, fulfil the above
criteria, they have better solubility than the known
triazol o-3- cyanoqui noline gerivatives, and at the
same time, they retain the strong adenosi ne A3
antagoni stic effect and the selectivity. Furthernore,
we have found that the conmpounds of the genera
formula (I) according to the invention exhibit
outstanding anti-inflamatory effect. A further
advant age of the conpounds of the general fornula (1)
|s that they have very favourable netabollsm

—r . o - I e
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a 5- or 6-nmenbered heterocyclic ring containing one or

two or three nitrogen atons, or a 5-nenbered
whedosnsssgel i ¢ ring containing one nitrogen at oPCBIBRIGA®1195

oxygen atom or one nitrogen atom and one sul phur

atom optionally substituted with one or nore,

' ycal or different, straight or branched G - al kyl
SUNS?@{%\Y strai ght or branched Cl-4 al koxy group, or

hal ogen Vatious embadidentoof the pivenijdn probidaaydompashe egpdir-system

ancebb e Ao B, AR T s SR i iyupich aygamaged

portiun teasf i@n&mﬁ gulsatrfcﬁlegiﬁéedr e@’oﬁ%fmﬂu @litydof ﬁbllgmbsngaf oligg.and their

strai ght or branche 4_al kox rou r oX

congEBaing CPMPRSID R HHESy: DubCorbasts By eBbs arange dgardearee

conBhi@ls €¥ged afd niy B tEBERRAnBEd Beéethass fdckSsivé &facent plies extend
contai ning one Or two or three or four nitrogen atons,

farthgr latgeallyitharoies PsrcesingRliesndNe RO BEASIER BRI SYSgREMay comprise

<4 58T AT 07Ul i ORI A0 oy n

of thet plaieddes, and larcamphudidg Gevide firipydcagsimgphe enags afithe ply edges and

oo 5 b B BB o HR8E) e Meshad pgoos 1

manutdepenfientoliys firagplacihgrthdiddmaged pattiom of @e cyrmpositeyart.

ko o T BB sdurcsany be &shile il saSisech amraby g g sources

whlé‘rmn@ 56 QitRed WP dftiinesl viakiét) RSnMindtiéRs] d!@iditloh@lly Qhe image
ferent, straight or branched G 4 alkyl

capnymgcsieylcegnanpbtaaa@%mgeg@romelua“%@fr'ma@ﬁﬁ r%ﬁé{ﬁﬁ%&dtypes
of I:?Bt)odf \/\%}1595%09&@%0 |QH8§0lﬁ%8é§p grléﬁJes%Plnli/ Egct:fgﬁpth%?mrgﬁ’t?@"hﬁages
Thesmam why ber basethohddfoChadorafriey! aguirgle ivagedrdrom a plurality of

R B oo TS, RN AU B 8 corvas

in reﬂ@lﬁnperpiepeﬂtiyés&tfmwadent plys e glisplatednin therimagbt Also, the fiber

orne&@{%?o?&laghﬁgnﬁog%pg %@Pe% e[rglilrgeﬁ)[ S kyl gﬂ)&lﬁgs 'device based

on ﬂféyé&\oGﬁtOMprefle&l'érQ r@b@e@tﬁﬂhe“plﬁfarsadlqhéyw inbthanietig@ for each
?% -group or G -5 straight or branched acyl group;
mappeeRis nitrogen atomor -CH group; mis a value of 1,

2 or 3 S%rﬁegeﬁ1b‘6@‘rh’@?t9fof]thegn\%'ntl%npmh? afPsoV%rHSn% aZ@iferical
or 1; r 1s a value of zero or 1; I's”a value of zero

contriol (NG) maﬂﬂnefm&mwm@g theymap ffem thesampstingdgyice &r manufacture

thetqlﬁargﬁlg%g,ﬁﬁ:e]r pllg é flllgr{lggtlllj%,sp% ?rgﬁ%ﬁ%lthseu%&ﬁp(?%{ee%yveﬁdgﬁs. The

NCnde\vrheemegllmanuf@aftompeaohmllwr ply viithea peripharal, edgeestiapedlsuch that

~or differ h or _br ched Cl. al kyl oup, .

tcQespnris Wi tis Ak eRedCtorepy 0P spaussdnat sag bR same fiber

oridntatfonugs eneRtdng plr OWRe réyaNeygEMUMay Aisd@be@ese at prjector for
or a 5- or 6-nenbered heterocyclic ring caontainin

proteetingan dinage ok theomap siRatad Oy doe RORPYHRY dBYice RALO the ply'edges.
Thié"nH W §E@F§o"hnr‘é QAR QPfé’GSI'?\p%El%Tbar‘P'io 0RBally §éé3ﬁﬁ8re each ply
and one sul pﬁ gom optional |y substituted th

edg@ne lenatetbard acwatalmlamrtha|f|fleremlwmlth e;ﬁchaiog’ﬁﬁp@?dmg ply edge.

branche

al koxy g-rho%%én@lr) gen t %e@ﬁ@he ?Fesgéﬁﬁg%}ﬁgngeéescnbed
mogy follpin mmdmtwkdnwhpt@mb@ow CO O (Cl-4 strai ght or

branched al kyl) group or carboxyl group; X neans -CH

2- group, -NH group, -NR 10- group, or sul phur atom

or oxygen atom or -SO or 350 2- group-where R10

stands for straight or branched Cl-4 al kyl group or

C3-6 cycloal kyl group-; n is a value of zero, 1 or 2;

- and their salts, solvates, N oxides and isoners, as

well as the salts and sol vates thereof A further

narrower group of the conmpounds of the general formula

(1) is formed by those - wherein Rl stands for

hydrogen atomor for stral ght or branched Cl 4 aI kyI

—~ Y r .
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a 5- or 6-nmenbered heterocyclic ring containing one or
two or three nitrogen atons, or a 5-nenbered
whedsnsssyel i c ri ng containing one nitrogen at oPCHIBROGA®1195
oxygen atom or one nitrogen atom and one sul phur atom
optionally substituted with one or nore, identical or

3Rl QESREETN HhOHE W RIAREL, “or oup. o hal ogen

at om RéEnsdaientsa@f thee }ﬁresémfdwadiohare desgritleiddn detag below with

conta e tro or a group of the genera
refefrsn?qﬁ]iogthg%}tache% sFiii'e%n"éﬂﬁ?ﬁ?'”ipndependent |y stands
for a sF@ipikta @hemraﬂaaﬁgﬁan@oféc@hbwéutegmmwd a@dsmposute repair
roup of the general forrmula (b), -wherein R8 and
Sys Wéﬁ%@fg@ﬁtm)@“ﬁ'ﬁwmém %ftthﬁlp@‘?ﬁe”éfnvﬁf’ﬁ%hed G-4
al kyl gr=eyp
whor e RS L 1S4 PERPepp e bElfe bmp *?ﬁfelﬁa”g’f% 1 and an
accorciore timge mterfqpmtry@ﬁﬁ& pevibe ag@qrdn@g(b@ pnem d@nqm of the present
nnw%ﬁ%Hp’ Wneans nitrogen atom mis a value of 2;0 is a
ale of 2, pis avalue of zeroor 1; r is a value of
zer o or FIG. 3isiableckdidgramollustrating eertaifRBosipandstsiobtheacomposite
hen ., benzyl-, thienyl-, or furyl group, optionally
repgﬁﬁ¥%Pthed wi th nethyl enedi oxy group, or with one or
nore, i ¢e@tyeph ntp KHidgEssinks réﬁré@erﬁlhié] sy edges ehded composite
Cl-4 al kyl group, stralght or branched Cl-4 al koxy
Parkr oup, hydroxyl group, trifluoronethyl group, cyano
group, ?hgllé’%efb P REpedle View of thd cHRPBSKE Bart with filler plies
het erocyclic ring containing one or two or three or
aprlied inwardrad demplitesiges; &n1d one ni trogen at om and one
oxygen
at om o%tl(lgg%a affr:gilﬁ%&%\hf%%‘ﬁgnﬂvﬁ mﬂe%ﬁ@%é’wﬁ with the filler
plieisciptied alward oﬁth‘efpéy edges.strai ght or branched Cl- al kyl

0roUp. Skt Al Sial 1605 Fly LR KR s et

emBb @ tHEintddisslog8ed ahd&ie@ErigRy Bereln. OTh@ drawiagsl ard @bt necessarily to
salts, solvates j V-oxides and

rs and the salts

scalhPraRasY H5iqatkpeips PlagRst Heen ﬁ@@ﬁew&st@%@ﬁh%fﬂ“{'ﬂe'es of the
inv&f@pounds of the general formula (1) is fornmed by

those, - wherein Rl stands for hydrogen atom or for

met hyl group; R2 stands for hydrogen atom or for

nmet hyl group; R3 stands for a phenyl group, or

6- menbered heterocyclic ring containing one nitrogen

atom R4 stands for a phenyl-, benzyl-, thienyl-, or

furyl group, optionally substituted with

nmet hyl enedi oxy group, or with one or nore, identica

or different, straight or branched Cl-4 al kyl group,

straight or branched C -4 al koxy group, hydroxyl

group, trifluoronethyl group, cyano group, or hal ogen

atom or a 5- or 6-nenbered heterocyclic ring

containing one or two or three or four nitrogen atons,

or one nitrogen atom and one oxygen atom or one

nitrogen atom and one sul phur atom optionally

substituted with one or nore, identical or different,

strai ght or branched G -4 al kyl group, straight or

branched Cl1-4 al koxy group, or hal ogen atom ora group

of the general fornmula (a), - wherein R6 and R7

i ndependently stands for hydrogen atom C3-6

cycl oal kyl group, benzyl group, or a straight or

branched Cl1-4 al kyl group, optionally substituted wth

am no group, am no group subgstituted with one or two

identical or different, straight or branched Cl-4

al kyl group, hydroxyl group, carboxyl group or

straight or branched Cl-4 al koxy group -, or a group

of the general formula (b), -wherein R and R

i ndependently stand for straight or branched Cl 4

al kyl group or C3.6 cycloal kyl group; Z neans oxygen

aton] sulphur aton] CHRll -group or -NR 12 ~group -

- ~a A —~A N " .
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where R11 and R12 i ndependently stand for hydrogen

atom straight or branched Cl-4 al kyl group, C3-
W@ y¥B038key | group, benzyl group, or -CH 2-(Cl-BOD0EBB08I®1195

strai ght or branched acyl)-group, -CH 2-CH2-O (C1-4

strai ght or branched al kyl)-group or Cl1-S straight or
DE?@WB@S@%bT%NUp; W neans nitrogen atom or

- group; mis a value of 1, 2 or 3; o is a value of

1, 2 or Teg mlbwirg vetaiedofegmiptioonrofl the inwendionatefereoes the

zero or 1- t.is a val of zero .or 1 .- - RS stands.for
acchRaiye diptinn fodst Ml Rl o8Pt amacimis Rufiiggye Bresent
invegtiod Ran edsraatidedy Mo @mmisydifaheges inémiad tofdedcibe @pects of the
, 6-_nenberef=_d, heterocyclic ring containing one nitrogen ,
inveqtighyin gpitigigat Agtet! éééﬂa%l? SrrsenRiiligddn $hg %‘Hlﬁ? PERCYR? thg igvention.
OtheF BRBBdINENtS XN Be AR antl ERAYRs thiftbeGh&dtPwitRoutYeParting from

value of zero, 1 or 2; - and their salts, solvates,
the ggors@idbe PEasE Nt WyaRion. dme felwvisa detailgsdeseiplian s therefore, not

. t ~harrow group of the conmpounds of

to b%ﬁgkggﬁear@ﬂt%grﬁ % (I') is fornmed by those, - wherein

Rl st an&sntfasimbgidrad glespeesent iovemtsnhas illystrated iIRFig tlapdwyide a

corlsiEYEb 05 Pha BF 5By by B g arz naving o

peripheririzelyed hehereopledlite of bngdcmngmgnﬁgn%ie?nes,oeradlhm\mm a ply
three nitrogen atons, or a 5-nenber et erocycl i

oun At A TS SrE Y  RIATURR, ahtP BTEPOS I ERaLsyRom 10

maPEorfpsa liGRGelrcl MWaaHa§d8atulimndévied 2Ma d¥msitmdfevice 24,
for a 5- or 6-nmenbered heterocyclic ring containi ngl_ _

a ”Wﬁ@”‘%ﬁ' coMBoldNG) Hpaehing 26.cand an trmthyewomcgngsﬂ?wrce @fe The repair

sysfgtrﬁ ﬁ99§§p@Fa‘B‘f8 qugre%fbea%%[?%@ @ﬁﬁé&bgﬁ%o%@%{iﬁé 489860nd an area

om and one s phur ato or a € genera
whereanidraaged porionod thes eormeositedoaR7hamibiegreredeomedyarst asaithe map

so g AN LS 4By A e par

12.group of the general formula (b), -wherein R8 and RO

i ndependent | tand for strajght, or branched Cl-4
Ky o R PR apasS g 3¢ bOreRARSIE) diéplimed of any
compite Mbferfdll bl o tREdaRISDCRt ANtratfitionad onfPosite laminates
branched Cl-4 al kyl group, C3 cycl oaléallrdgroup, benzyl
0

congtriggtgd obpliesdig ojfig@reqegnfogzp’g Materialgstac op1y eagother. Fiber-
rein%r@é’cﬂ’n%‘ier?a@@ﬁm}ékc@ﬁt% L sty ,éﬁﬁfiﬂér}é’u@ﬁ%@lg%ts@,’gd?gn,and_graphite,
-CHgroup; misS a value of 2; ois a value o ; p IS
embedggdiie aspfteematrixmaterial, suchasasineefoon of epexyorFor gach inglividual
val : . - thi
iy 35 2198878 et (o000 RERb o BLERYLr aces
Thenedrhyositeqeéirb Xy ngryoegmprise the pluralite obcomposite pliand iogdregnated

,or di.fferent,, straight or, branched, Cl-4. al kyl 0
it réaim a0 Erest & e BaTas hoR bl pliehy R tolfré Bnd create
a steriR) Pghttwei§hisohioit Yartd20 Wor e6YIRPN 18 ¢Tuie cOhpb&itagen12, the
r 6-menbered heterocyclic rijng

t ) ;
fibeg%glg]é(i tf%r Wgerﬁ%?'b? diffserirditastier than s ibers ot ibyadiaserlies 16.
Addiiorfall§, the E{@%ﬁ)gdgﬁéﬁﬂ @grfﬁy%éefoﬁﬁé!c% C@@Rﬂi@&??p& dQﬁ‘l?g(rad portion of

ni trogen nd one sul'phur atom ands _
the epenposiig par;12xantlaper-sanding theugsulting $68-degrageplyfooundaries 18

(or 83} SR nafrdhad b SR TR BT S NS odoe

14 ofltbe compositel padf1 2tthen ge percaldingoadyadent Ply)16.s f or med by
those, - wherein Rl stands for hydrogen atom R2
stands for hydrogen atom R3 stands for a phenyl
group, or a 6-nenbered hetemsocyclic ring containing
one nitrogen atom R4 stands for a 6-nmenbered
heterocyclic ring containing one nitrogen atom or a
group of the general formula (b), -wherein R8 and R9
stand for nethyl group; Z neans oxygen atom or -NR
12- group - where Rl12 stands for hydrogen atom nmet hyl
group, or acetyl group; Wneans nitrogen atom mis a
value of 2; Ois a value of 2; Pis a value of zero or

o o - o o - o S
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a] qui nol i ne hydrochl ori de,

2- (4- met hoxyphenyl ) -7- (2, 6-di net hyl nor pholin-4-yl)-9-b
wenmghasssano- 10- cyano-striazol o[ | , 5-a] qui nol PEEIB2008/001195

hydr ogensul f at e,

2-(pyridin-4- yI) 7- (4- et hyl pi perazin-1-yl)-9-benzyl am

i no- 10- [ I

o (4 rrefrﬁ e({}dﬁ%?é?l%ﬁ)‘ be aaf] Bldg\gérl ggrﬁﬁFﬁa 885& light source, a
Iighnblyb,)orgmma@rztysbamed@om m;mmﬂ sjn vareus @ibddiments of the invention,

the 4o SRt B YRl D REIHERA0 Br 2 mayinciuda pyraity

of Ilmtﬁstmrcb@ -foy ahiaingt light Z@in®[a Variety of locations with respect to the ply
i ne-hem.f umarﬁ e't:hem

bou’@%_@%lsn %“o qupépmsﬁepa(t Wﬁ)ﬁ”ﬁﬂ? 3&9 ll{ght sources 20 may form

a rlﬂg Mr‘&nm@‘tﬁ@ﬁ@ydo@%aﬁesl@s %Mérﬂ@ayﬁﬁé t#A6d 8h and off independently in a
5-a] qui nol'i ne éyroc orid

varlgty( of l@ém%@@ﬁ%ny shirting dlg@t ﬂntﬂ g £ Roundaries 18, reflective
I I

proé’ ﬁé’lega ]09 BIF’(%”O@’ Hgo’hgg/raéglé%g%r?%ﬁéeﬁtéﬁ% @ be used to detect the ply

boundaBesri: mo}«pmasyu)n Jre@perpataizbelow- yl ) - 9- benzyl ami no- 1

g E’%ZE;I ,ﬁ%@g%ﬁ .?ngelvige .rﬂ%)lét%)/?%rﬁﬁmaeg%éggturmg dgvice known

in th?eza)lh Q{dch a§ -2aqdigitdl naiﬂera% a‘ﬁ?\drmgenmaginbajamera an infrared camera, an

n net h
weroy TGRSR, G g s PR R RO e ety THG U9 SaRjhipo fevice 22
may, &pth%rﬂﬁid @@Ofb‘{ﬂfé}ﬂiﬁb@umd&ses 18 of the composﬂe part 12. Theimage
Met hox hen% yridin-3-yl)-9-(4-pyridyl nmethy
caqtlgmgn@g\uqq)zé #obstd pg‘xi@ﬂtbpf imagg C?E@{IHQMGHQGS and may obtain
ma?%grS@gf‘?&ﬁLﬂ bRt Qity OF fd?:raﬂi)ﬁ@mﬁtﬁ B85 1Y plyl SomIBAES 38 of the
e present invention also relates to pharnmaceuti cal

congogiesiarti ths contai ning as active principles the

conpoun e | , L .

SOTPOUnERr Ska B, BV eRls JrdBinBnie o 165 VBRiGn,| 89T ated in
Flgcanamsactmrdmm fnbge mteheﬂoatﬂtﬁy A:Far devies 8P raa;d be used to light and

transder | ations SQ S ects of t .he
bt BRI IO OHhEPHBEORUEHES thcat i BarciBERGbEn nahibt sygrems are
desRAbs®|H d&aiPinh UiStphtkhts 5870,189 drbé, 088,61 eetlhbeﬂmosures of which
capsul es, patches, sol uti ons, suspen

S
are&R{RIR INSREPOTaRE by seleEencsipBsiranyraly- Th(lf 8FPdgvicg 32 comprises two
||gh§ ehlRLs Zﬁ%jr ifARREliSS R et N8 MEACIGErBhc /iME. patted, known
or ns. e above pharnaceutical conpositions are
in tipe @ﬁaawhbymapﬁ pyptnlgn@ Haviaeader ieaprdingingiceintature of the fringes

frorﬁ%rm?\% ert 8|I§E¢% onstéﬁﬁéméW&%ée%’ﬂ?pé’%@nt fringe

curgsner ahd fthmf Imdwan gby)mwdrecuwegm the tamem esdamghh souroes, dne AFI

0§ et B L MRS oLl B 85 Seathe e

scahhe®Angy rebded 80 D(N(Zlmd&cwfploﬂh cbardinae s@laewety pirelef tracimage 30.
on the ?@recetor é be%#seful in the treatne ()i(
and/ or g v%‘?ﬂ“ deyice 2h PR ARclde @y AWRPET OV Pregrssors,
corﬁrtollét's mtebrﬁ@ﬂ gﬁ;@Jlis &%@Fﬁrﬁhﬁb%@%c88v1§85503&he%&1p1ﬁ|n@%wces

, eye, the kidney
anc( r-esudenm@é eéterraal MEFHOY %i@n &i@rl%geﬂa lrn@@ezﬁ apgrgher information

achP g?%# gh?/lt_).?g%ge a eurmt o%utm?@c%ej@%éﬁ%‘?ﬁdétr%&'eﬂ ABig. 3, the

congrigtingalenice eiisyareferakly cogpled ath dime umage@tapmrmgldef/icaﬂa] adisplay
Bowel Dis. 2007 Nov 16, L. Rybaczyk et al.
Gastroenterol ogy 2007; 132( Suppl 2): A-246) and the
central nervous system ( Gl-gchen et al. J Neurosci
Res. 2006, 84:1848-55). They inhibit the degranul ation
of the mast cells, inhibit the production of the
cyt oki nes, decrease the inner pressure in the eyes,
the liberation of TNFa, hinder the mgration and
activation of the eozinofil and neutrofil
granul ocytes, and of other inflammation cells, inhibit
the constrl ct| on of t he a| rway srmoth rruscl es and

o, . o a1 oy o



10

15

20

25

30

R4 neans phenyl -, benzyl-, thienyl-, or furyl group

substituted with nethyl enedi oxy group or with one or
worenos/13388ent i cal or different, straight or braPChEgR008/001195

C -4 al kyl group, straight or branched Cl-4 al koxy

group, hydroxyl group, trifluoronethyl group, cyano

h r sl eEe

36, ﬁf‘e ﬁ%@é I?%:oér]?g%'aﬁ%macg %%r@%g’ﬁf arﬁcar bogéaﬁve image projecting
deviperf8aand atheoc@mponaviethooughwiesd anwifabess aoinheclipns, suahras,a data

0 n Wi d one en. a Qr
s, P LTS SR8 B SRR s Biponenis. he
conspultingi desicsl 241 iy odiso dicludy @, popwlentowat 42 addf f©rports, 44, as
st_é%iﬁht or branched C -4 al kyl group, straight or
desg ®&E1-4 al koxy group, or hal ogen atom or a
group ofrhbft%nggﬁn \Aggadevfdérm'h?ay(lmplem@ﬁteé%o &"_iéreprhsgia%eand/or
of t is 1, then Wneans nitrogen atomor - rou
codefsegmentaita@egprp the functiope desyrireshkeremm ahwpmp@ﬁ@r program

eSS S gl Bl BB B B8, 161 ppiomning

logikdl3unctignarmithe, commmag deeite Add Tiab compUterpregre e kR ¢mbodied

in at(r{%eccgmlz@g r{acga} :@e*%ﬁ fﬁgp%ggwgcgﬁgwn?énne% o vﬂth(Xr\ 'instruction

exetuiidn s\temedpangisiy] draleylce gdralgxecatetht estivetiong da tied context of
R, R2, R3, R5, R13 , X and 1 are af) defined a og
this ARpliGatiAtGo GAAPYIETTRRIRIA Sedium o FARI P AW T§aRgha E’t‘?ﬂf%”ta'"
stor(eVbb%murth@é %)I’ P&gdtBadY thehsPbrt e 'p%%kﬁnﬂi@f' uB& Gy P AY Bonnection
process - are reacted under the conditions of
Wltl't }lp@ |wm|pnr@@§pﬁl%sxs@mm%ﬁtys ey devyiegr i he computer-readable
r I t
me@%ﬁfggfg%b“e' ggr %gé’rﬂ’g} ﬂﬁ Eﬁag?@étgﬁ t?z afa81BLYSiE - magnetic, optical,
elec¢trd-anaigpetia, minaurecbpowndmndwatqrsyastem am@rg@nsedwlcemrnmamaﬂon

AR R A T T

mediu vaould inciude tas falehinge dn alzotrieal ccaméctxmrpmungiomé otrhere wires,

2 PR PBRUIETA By 2rhidqT apenen mameny /AN, = Rt L me o

(ROME aReedyabie, @fo ddiémlnmba@ rékaf- bmgzdm@b@wEPRomeagﬁn@}nory ), an
are reacted under the conditions of the a Still

opticabiaaroind aporablectaypast disk fgrd- Only%g@pwcm%gwom
Transit t | " ;
desi r edwt%hrg{ggﬁltgs??t ﬁ"g ?dsesg e%?ﬁle\nglg th%ﬁrﬁgé%catﬁﬂﬂng device 22,
integestavithl the epmpluting Hevige 841 $tan@~amn¢erﬂemnm oe aceMBtinasionyf both.

d 0 or S d
7o ARSI HRABS, 15F e ot B EES AL 05 BYTRAYRS memory
elemahts susblasaRAM, RQM] ftksho malghbiie, apdidalf USE memosptievices, and/or
ol vat e or is resolved into its optically active

Oth? Wﬁnf'waqm%“%{ﬁ QLGP active i somer is transforned

i nto t heheanemioty S0 MLere \ﬂsf%usfda@%tsﬁ(ﬁﬁatbb&vnh the composite
structural isoners are separated. Process 0

ur

repaifg¥tiemdn. F%Cfb%&thﬁﬁ%@PPWfP@&&méﬁ §eﬂ%ﬁ%9f§e'atﬁ.n§qm@n9§' above,

or ARG 4 Rt lﬁﬁrﬁnﬁgﬂ‘?@c&)\p&fn vidd DRk Qiﬂsterfn%ler‘haﬁts to perform
preparation e conpounds of the general formnula

the (3tgps deReiiked hereibarfuither.othermenrey 388 May4stoRs VRIIGUS ikaging

parBigidls ToF (ARSI S APl ssiy e, Affac AELbURIABy he image
capRE'irmde\Fme 22 eThe vdabusedtaabioved withantheameomuy Bddmaf also be
the general formula (XIl1l), R3 1 (CRR2)n XH (XII1) -
where the neanings of X, RL, R2 and R3 and n are as
defi ned above - are reacted7by a nethod known se (Nan
Zhang,, Bioorg. and Med. Chem Lett., 10, 2825, 2000)
and if desired, the substituents of the conmpound of
the general fornula (1) are transforned into each
ot her by a nethod known per se, and/or the resulting
compound of the general fornula (1) is transforned
into its salt, solvate, N-oxide or |iberated fromits
salt solvate and/or 'S resolved |nto |ts optlcally

. o ' . .
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are as defined above are partly known from

i nternational patent application of publication nunber
wOo\e»BBEBSB968 or can be prepared by anal ogy w p&T/IB2808/001195

met hod descri bed therein. Those conpounds of the

general formula (V), - where E stands for

i
sssp Gl AATHRBER LAGeols il LAte Rt Sl
pr epar edhé ruser irierfaqep B8 permite acosgydarmperalestbeideetpdsite repair

sysliy 0708 58aRe0 PP ol EHen PSS ok st e T BlarP yBHFan wi

the RYEHpRXNE r@ionugystemn 10 olipe EserbMtétfamtSB)malyrmvarfsemnet dremore

funq\oyg)@gm ﬁn&?}? sy&{:é%bé}%(q\s}éwnq{)@pr%roll \@qﬁﬁ & tomﬁscrmﬁsomated

wﬂH—tﬁthsp?a?y% v&@@@éoogﬁﬁi@n‘é@m@rﬁﬁ daciPhs & Hﬁcr@ﬁﬂ&ﬁ@'pomtmg devices
formula’( VI ) - where R14 stands for strai

sucbraamr@n@dowhmdal traakingrkalls, evdseh e areeia Aueh ag a g@ta\r@z film still
3 ef g abov

or ﬁ%%ggﬂ“ﬁ? ’ ci%ng%ﬁinﬁpcgr}sﬁé ra?ggetgf 'f reﬁ%r gfer?(r??erm 38 may

confprisp wiaed lme vpredam daltabyaweeemlmén'asmclrnashadgmoaagle memory

. cordln .
o BRI BR EGAA SRR ol LN By 3B Bpgpvee
or pﬁznéﬁe r@mg&m mt@rl‘w_?l it bhe(o&mdl\jﬁésite lttépéllr ystéfn rar iThe devnce may
t eroc om nsiti ta talys
als Gl SPORBESIon S B 08 S DR OB e ack.
trialky h‘ﬁb%@ﬁ%ﬁarﬁa{c@l& mBey Bfe%rpékﬁb(e to provide varlous mformatlon to
hexanet hyl di stannate is used. The conpounds of
the geaevizifadhemlispla®e pr othefiistal errudie glemegys é\ﬂchaS agpeaker.
b
Tthén‘iihéo?ac%glaTrﬁ eggléég%gg ﬁﬁorrru a&}n{‘(@?@%@&'ﬁ%@aﬁr Jd18m 10 to
exchaage m‘@r&rnta‘tloﬁztelamg tmtheRyBdance mmmﬁterteaalaswémﬂbampludmg

ma;eg(?§) 0 f‘n )}j bcglemgr igs 9%”8@%12%' oﬁwg%fttn$ p%%n%@]n é%g %qgéacelved from

the&ﬁa@@fm@t@dn@b@ﬂ&e p2bgtcret hods known per se (D. L.
Leysen,

accordi éetpgw,eégcgfrg%%& Iggqx{a%g nkc rtg@bqﬂ}@%g\}an?%cgmposne repair

systEMROWIsHehts, tHe e&ﬁﬁ@l@'thé PHWEH Soureé )12ma3hl@é eurédj’t@ or indirectly
meani ngs of R4, R5 and R13 are as defjine

couptad WithiheUR@ge cREIINNEElaVicsr 25 HnEIBRVE Jevice 24, the display 36,

the%\%ﬂ\@‘r)ﬁﬁbngﬁ&'tﬂé LU@e?'%t?erée tsbe gﬁ@ed'o%}erfs%bmé' a2 (r?@ay C8nprise
he nmeani ngs o are as defined

corabotianah pAwFsEIPPit @lad@ntmuq@taﬂ Qeéie@ga,l Fadiest Racksi eig- -The power

o5 751 o e BRUBPLONAS, bAREPEL e FRecR oo

to rabeive bam@he\é bhaer@xohoecﬂoysjroogeweatab‘res hal ogen at om or

a C-4 r.o r. rably t.h, t he.appropri at
aci d chl &el Iﬁg%g#ﬁéﬁeéﬁgt aga ﬁél\ém%rr@f%rﬂatlgrppq\g%tr'ansf%rred to
and W8 the %Smpﬁﬁr?g déﬁ8524 a‘NddﬁB)(rﬁQ@e @Q@tuﬁhg debice Qiedl' HedlfO ports

the ring clos As cyclising agent refeTa 3/
44 gy dneyTe A TRSHAS %ﬂwmtﬁ@frrﬁﬁww@ rPRIONRpIP | TEdNSash cards and
hdrReLESRMItG d h
= R0 0PEA 0Ly IR SRR Ao G AR g dovice
as peefsonatcomputar.wi de range of tenperature preferably

bet ween ; ;

For mui  1CRNC RERD e foumAgEe A RIRLIRE R nieefy 8500 Ahyfacturing
cordpdsitecplieablidr eSpegificallgwheoNBouadsine heyay ase Efopmatpar dm the

by several known nethods, e.g. according to reaction

scheme 3 (Figure 3), froma conpound of the general

formula (IX) (I X) - where tlg neanings of R4 and R13

are as defined above -, by the N-am nation reaction

known in the organic chemstry ( EE Gover, RT.

Rowbotton, J . Chem Soc. Perkin Trans L, 376, 1976,

G Timari, Gy. Hajs, S. Batori and A Messner, Chem

Ber., 125, 929, 1992). As for N-anination agent

preferably 0-tosyl-hydroxylamne (TSH) is applied, but

ot her conpounds knovvn as N-am nat| on agents can aI so

o o o N o "
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m xture is heated at reflux tenperature for 4 hours.

The precipitated crystalline material is filtered off
warwsnawsse/st al | i zed from di net hyl f or mam de. Af PEF/1B2008/001195

drying 1.8 g of the title conpound is obtained

(M+:491). 1H NWR (DMSO-d6), d, ppm 8.68 (br,IH);

corb BB oL BBy g RSt noror o o

filleB pes 36 30 @nshagde. ar‘@(amlcerrésﬁondlng with the shape and size of the ply

boubhgef SR T RN BorlaiRe A@otdliog; i the dilec pligs 46 1ithethe ply

bodﬂn‘,ddﬁ@@hﬂi ®uicHehat thé filler pidst6 A Bé u@edtd}eplace the damaged portlon
7- (nmor phol i - benz

oX
of t@e gwaﬁal %&%zéﬁé'ﬂ filles_ply 4@, m?auf%réur eﬁ' ba’dh?dN n}“”e 26 may
be ﬁ‘a‘éﬁh?atcﬁxreévm‘l aoyf)eﬁ’pHéPaI/éd'nger &%‘b‘é@%h&ﬁ%él”t ﬁﬁglégl?%‘atches up
hloride in ether solution is preci pi
or @or;@pandss néthriitee cpaposite iy b@ur@dgarmffs oqur@( plyr y6 e the cured
fi4he title conpound is obtained (Mt:491).
Co”%féﬁﬁ/%am\?so de), d,ppm 8.68 (br,|H: 8.23(d,IH):
7. 82- 7. ahenmapk prajectBg devit®(38, Bhith a5 allsger. @efector, may be used
to p%bjseé Blyao@dndg'rysgnd)’ p?y (grnéné%ggdn 3fg'r:r)’na?’ho (gn% Ah'\_g com%nglte part 12.

Spetifichtiyrehé vz g pfbyédln@'d(emé @8ahay projydt)a ﬂyb@n Eidzhr@m\amento the

ply EOLAHREES 115 MuHsInEG e, B PaLEog b 60 thaGHE paerator or an
aut§ﬁ1§f€$5pléé§m@rﬁl€?ﬁé(éhn% mshﬁn)sammfs@uméd B tH WREFEABH of the

group nmeans 1( b), where Wstands for nitrogen
fllleapbeﬁ 48 saoawdl@,ep edxyg’éﬁl%ﬁﬂwl sifee {he pl¥ keunapder 18 may be
difficSilt fo d&tae: Wk ?/fthé naRedBfk.! is 0, RI3 stands for
cyano group, ands for group and the value of n
i s 1. a. )noperation, the computing device 24 may process the image 30 from the

. 2-("4-net h | ) o 7= (.ot i.n-4-yl):9-

NS LAt B TR anc
ply @fleﬁtaﬁog |Th'é cﬁhn&p‘atmg dbvmy%nﬁyhhemsbamthﬁe-iﬁo(mm’on to the NC
maé{lglgé ﬁpbgalcpﬁs @gﬁgﬁetopgr%tags e g<$r%@o§ﬁﬂqullerr]1pg$st 2@ poorle'place the
darﬁ@gﬁ&??bﬁ@h'&ﬁhé%h%ﬁé pyhate saeahbagola methdd sideddéting ply

nmet hoxybenzal dehyde are adde The reaction
bouﬂdﬁflaﬁi to fepalidae 6aMRPSitEPRil Ny AFR BeLUtinGPUt A ¢rynaged portion
Y,
of tﬂ@@orﬂé@% egy%% f?j%%érfrﬁg%idg thE cﬁﬁbﬁ%ﬂ}%}éﬁﬁe@ érlo%lﬁd 8t Modegree
ply boynd@esliasshgmg‘ afight arito the lcldrlq@duddrle%1 mbizineg the image 30

ot g 885 3 gd Himepso v

plu&lnw%mlﬁfﬂbunaarﬁéb( $%3bihg tBe 80nHuting (devitk) 24 based on the differing

reS5ih SHRRHURS B AHGAP BLro H RS RIAHeY )08 B9 99 stermining

the bpeAteliBR 0 ehéh 8aMbOsilelplp16 Bhsed Bﬁhhélﬁéflbmﬂfé?@rbﬁé)mbg@f each ply
Titl e conpound is prepared by the general nmethod

16 as displyed imBwieage 3ddi ng a sol ution of hydrochloric

"i‘l‘i gN}?" %g@g@%%pﬁ@%%&@ aagg‘é%ﬁlé‘gnég?s i $%5 ghades of
gray. alarge @rngedHnierpity Geteziegsatyveel) ong anes( of . tlzq;-ynage 30 to another

carbeonlls s I R Mg 0, AT Py

levejlo¥/2etod s dgteatadroext @ ary etensity tavar of 21?6 1hen the gqompaolingndevice 24
In the general formula (1) RL and R2 stand for
hydrogen atom R3 stands for phenyl group, R5 stands
for 4-nmethoxyphenyl group, B4 neans group (b), where W
stands for nitrogen atom Z stands for oxygen atom
the value of mand ois 2, the value of r and p is 1,
R8 and R9 stand for nethyl group, the value of t is O,
R13 stands for cyano group, X stands for NH group and
the value of nis 1. a.)
2-Ni tro-5-(2. 6-di et hyl nor phol i n-4-yl)benzoi c _aci di
The mxture of 5 9 2 nltro 5-chl orobenzmc acid and 15

- o, . o, A PNIN NP~



10

15

20

25

30

2-(Pyridin-4-ylV7-(

4- met hyl pi perazi n-1-yD- 9- benzyl am no- 10- cvano-s-tri azo
wo ojois/15585@j qui nol ne I n the general fornula (I)P&LUIE20ER/001195

R2 stand for hydrogen atom R3 stands for phenyl

group, R5 stands for pyridin-4-yl group, R4 neans

ma;?% tfx%fbﬁ&mﬁ&‘gr%gvg%é’ﬂ %ggﬂ%@osﬁé n"té’rgstty t]ét‘fe%'ﬁs the Ety%%ﬁdary 18,
Thivaiffaeence imuemniareeiof plgs téiscalises tryfad]acept ralm havmg dwerent fiber
orieﬁ#ﬁio\sgtgf‘ Egrs eg{a%ﬁléypi 88 5'% 2 de)ér ?Qgrsor{e%{atlo will (R glfferent

amturﬁodlhgmthmpﬁes:wmme Md@@eéytb@n@mmaﬁ:d 4-ikenvis 0; HotheXOhyegree

azin-4- dito To
f|be§gq|$ntpt5c§f|1%ﬂ %deg@edl,berorlfenrtgtldnnvlvkjmflecta lt{ferentamountofmghtthan

a 43-08gidRAihar eMematidn bss %Hllé'tﬂé‘&ffére(rﬂe %@tvbe’érﬂhfl-ﬂsﬂg ieVelsithay be
quinoline in 20 m dinethylformmd

usedie gplyerundariasil B<hp ackel Imenaltxclﬁvdroétt’ﬁnhahg (the amween
o5 D1 hod ek oIS i i PO Bpmne o s
oriehtdtioarcd dheoply. 1 6AfHoz e xdmpien gljteBccsngutdfg devicet 24 inaly benpogragnmed

' bt ai ned (M
t0 oo, IR G =, e iner enroals PRSI lvpl 6t SR i oer
onelntuhthrf @Xbaiegféesi rlh@ége%{l Ja I@ht aﬂtdtdaﬂg(dohnast b&wie@ adjﬁaclent plies
16 b SHSRMROAT R0 S0LTA AR Gty aevice 24 To distRouish
whé’rb%sely%ddﬁrﬁ@s% IGahenahd aihé drieritdtion 60badH 66mBBsitd ply 16.
liter concentration sodiumethylate in
Th@er%ﬁmpleﬁ)am PBer aperific examples pwmerrﬁmmg thafipgr edenjaion vary

r Ewe heated at refl ux
dept%gﬁpr@d&fure réj&ﬁ%‘éﬁgel fd)|rotfle i'pitated crystalline
mat er i alln varidis erabediments efrtie myentien,ah¢ image €agiuring device 22

B RTREbS b 5 S Bl o comay

alsélb pblairfedivit diiffelelr) light sa@dicds Pelpr wh - ligh6ddurré(d) directed at the

7.43- 7.05 5H).; 5.13(d.2H);_.3.86(s, 3H); ..
ply @o%d@eﬁkq(.r{n gfrp)@lffgegglo%a%‘(smm_ﬁ aﬁséwézglmogpﬁts omn%qo-degree
corﬂm@ous ply boundaries 18 to be detected When a ply is Iocated at the edge of a
1 di n-4-yl V7-f4-met hyl pi perazi n-1

parhéhqprgwawaﬁda@ Gteteca%maym ¥ee adytqaﬁQTSﬁgW@Snﬁhsﬁtebguan aries 18
detgbttahtn gﬂdg&g n‘n%gd% 8PAA g%e%nfd‘r?e(ﬂ@rnﬁ?@ledrmb%% map 50 of the

addi ng a solution of "naleic aci
ply bhendarigsoiinel theepaipeting device A gnd onapdagiselayed Qmﬂmmsplay 36

or t%%ed%@i? m%éﬁﬁﬂo;ﬁiggrt?% % @%@?82}{@%@ dptailbelow. The map

50,%slifi@stralél in Big8@( mayhhclude 4plirks3BH whigH)trace where the computing

s i H fad Heiebistaiy Porndaiisadn AsERAD, fhe roypyting devigs 44 may

|abétrfth60pélr€?ot¢\saréecﬁ gly 118Z&lpRkkd DetdddiutHrospiRR8 310866EdBY to the
eneral formula (1) RL and R2 stand for

OV'QW@Ft%‘g@f%h@tf'QﬁﬁS ¥3heplintfs for phenyl group, R5 stands
for 4- ”WH&‘%FQPW!‘\OC%QH@ pré%‘enffﬁﬁ@ﬁtlcgf ﬁ\‘dﬁla(s%)cdﬁﬁtﬁfs% tM¥ steps
stands for nltrogen atom Z stands for group
of theheerep®iy dedine 2rePRoNidigg dhe- 0fletntﬁ§|0tﬁa<'tif&Fé phf beadaryomapping
|nfdcr§1§1ﬁ8nté$gnupﬁb;‘§1a?ﬁln 26&8?8%_éra|0%91e TP o hééggﬁﬁé&%‘?dtr?f'” the
spdce inwardaof)the ply boundaries 18. The method may further comprise projecting
2- (4- met hoxyphenyl V7- (4- et hyl pi per azi n-| -yI V9- benzyl a
m no- 10- cyano- stri azol oFl , 5-a]Jquinoline: 3.2 g of
|, 2-di am no-3 -10-

-cyano- 4- benzyl ani no- 6- (4- ani no- 4- et hyl pi perazin-4-iu
m|yl) quinoliniumditosylate, prepared according to
Exanple 4., is dissolved in 50 ml ethanol, and to this
solution 20 mM of 1 nol/liter concentration sodium
ethylate in ethanol solution and 2 g of
4- met hoxybenzal dehyde are added. The reaction m xture
|s heated at reflux tenperature for 4 hours The

L 1 . . M 1 o
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7.48-7.05(m 7H); 5.16(d.2H); 3.46-3.34(m4H);

2.55-2.49(m 4H); 2.36(s,3H). Exanple 8.
wQ@2¢08ab8sshoxyphenyl V7-r 4-acetyl pi perazi n-1 -yl ) PO imE0es8/101195

am no- 10- cyano-s-triazolo[1.5- aJquinoline In the

general fornmula (1) RL and R2 stand for hydrogen atom
the %@%%g%g%}%«g%ﬁgﬁﬁ rt ?ﬁgﬁ% ﬁ%ﬂﬁaé%?ro\;&%wg dgyice 28 such
thakstharmaap 50 may wrpwlgledocs&tlomanz/mcammtnbonnfomam fpr eaph filler ply

46 146 ARaRg PRphi i i Qe st B o For °

cyano gtmu@mekrslbommnfsowf thlbipgémmpmedmﬁmhwép&r ®&thod may

furth gyl I Bho SRCRHIG B 4 Bh its reaPORANS G5 BPaSIe P 16, as
illustiafedTin Pige. &-6. B8 discobsdd, RIRS ééhﬂﬁarhﬁedﬁédﬂjofaé&htfm@r ply 46 may

reaction mxture is heated at reflux tenPerature fo
be panKiggrged thaighk ther thapetaidls ceeigspandinga th?qqﬁ‘déﬁ’nbs and each

fllleﬂggrﬁ:mwrHeCTQﬁchﬁﬁé’d #(?ﬁ\a% Phith to‘?@n %ﬁt(ﬁél%'d&‘?respondmg

tered o rle too

- compasite ptyotfp cvm@uidadby thedmape projecting dewce 28, a person or installing

apridll Bl SERHRRLPIS i oL SR BeRbgR i 6 yrifialis and

then‘cumcteelannwwﬁpmslm 12 hed thefillerelies 46tto finist tia¢ rel@ of the
0C for our. The reaction mxture is diluted with

conpasitGPatkenat er, the precipitated crystalline material

is fi | twmadu fthémlﬂvéirﬁﬂ@d hk8 B8draidesdfbdll twith @eference to the
2-ammp- 5- (4- acet yl pi per.azi n-1 -

em@cpqlmgﬁgsdlll@t@éqz@n Hpﬁ@%@pmqjgi@%mgq ilgs noted that equivalents may be
I
em&lowfa gg%ﬂ@égﬁgsw nﬁléogaa@:é?éirg m%b? Egg%rggg fﬁ‘)‘?ﬁ Cihe Jséoﬁé of the
lnvmtlhylasaBGMm the ciaelfnlsufqr @m@p& m gorhe ralterrmw §mbpﬁénents of
h I
the!rﬁ/@ﬁpér?trﬁpg?t aétstlﬁéﬁtéé@ Fc):ébé%rﬁ%%ﬂ hé]rt tgr %r?(ﬁ%?ﬁ%a?/% 'a]tisooc?eqermlned
by the ropoputing Ntvice 2d4pr the)composne plies 16, in addltion to fiber orientation

anq":_’rp&4 aced%%/ gg%erb%éleg on daec‘taon 0 tﬁgshé/ %rropde?'tles m ¥hhe images 30

obtZinadi no- 5- (4 acetyl pi per azin-l-yl)benzoic acid and 60

m di oxane, di phosgene i s added dropw se und
stirrinflaxing t56$ desitber avnpegmenhef WP)&’PYE’%‘OPSWF?%?I claimed

as r'ilﬁﬁ"éﬁé‘ datirdfid bB(pFo?éfﬁ&'i 8y ‘E"eﬁefsqﬁatgnﬂ%lﬁaes M 1%Tlowmg
cooling the solid nmaterial iIs [tered off, washed
with 50 m ether and dried. 24 g of the title conmpound
is obtained (MH: 290). e.)
2- Ami no- 3- cyano- 4- hydr oxy- 6- (4- acetyl pi perazin-1-yl)qu
inoline: 4 g malonitrile is dissolved in 50
di met hyl f ormam de and in several portions 2.4 g sodium
hydri de 60% di spersion is added to it. To the clear
solution 8 g 5-(4- acetyl piperazin-l-yl)isatoic
anhydride is added and the m xture is stirred at room
tenperature for 10 hours. The reaction mxture is
diluted with 70 mMl water and extracted with 2 x 30 n
et hyl acetate. The aqueous phase is evaporated to
dryness at reduced pressure, the solid residue is
di ssolved in 20 mMl water and the pHis adjusted to 6
Wth acetic acid. The precipitated material is
filtered off and washed with water. After drying 6.5 g
of the title conpound is obtained (M+: 312). f.)
2- Am no- 3-cyano- 4- chl or o- 6-f 4- acet yl pi perazin-1-yl)qu
nol me: The m xture of 1.7 g11-
2- am no- 3- cyano- 4- hydr oxy- 6- (4- acet yl pi perazin-1-yl)qu
inoline, 50 m acetonitrile and 3.4 m phosphoryl
chloride is heated at reflux tenperature for 4 hours.
The cool ed reaction mxture is poured onto 30 g ice,
the pH of the mxture is set to 8 with 10% sodi um
hydr oxi de solution and the resulting precipitate is
flltered off ﬁ#ter drylng 1.5 g of the title conpound

I NN\
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0.32 g of
|, 2-di am no- 3- cyano- 4- hydr oxy- 6-i odoqui nol i ni um

wo omghadsses i s di ssolved in 15 m et hanol and t oP¢hiBR008/001195
solution 2 mM of 1 nol/liter concentration sodi um
ethylate in ethanol solution and 0.16 g of

" clafsdhzal dehyde is added. The reaction mxture is heated

at reflux tenperature for 1 hour. The precipitated
crystalline material is filtered of f and washed with

ggﬁgggln a?cgmga[[egr%%do‘ e dn ﬂgg%c%gg§ v%thOf I?ﬁpl}té} p?ogram for

repémlﬁb@yd)mﬁemtrf]wpa@l & jooticn &ﬁfha/a@mwsitd paz dedld cot @] exfose a
nol i To the so Lon o
plurglhyiad s mbpsie BESRHY et resodiping ol qdoes BeqamegRgaram
conh;ﬂ%ﬁriqﬁe in 50 mM of acetonitrile, 9 g phosphoryl
chloride is added and the m xture is heated at reflux.
t enper afficdefsEgMBNh R receiving datsaed TerPORHINOUP @t jeast one image
poured onto ' ' i e
filtered offé@ﬁgI&Jr%dggswﬁg%{naghﬁe&é%%?nm%% @F%Iby?s differing
conpound ( Mrop4Bits.of ddjacent plies; and
g] gzs%lﬁcﬁgé ?’g&%’g Q@Pé%’aﬁ‘ﬁ% Q%a]poofqp{gB@ e%g%g bgéé)c! 8rL {h’e at least
2- phenyl - 7- i on@irfagdhdfathe phledyssno-s-tri azol o[ |, 5- a] qui
noline and 10 g of benzylam ne are m xed and stirred
at roomtenperature for 15 mnutes. The reaction
m i ur e The Birlguté@dtenitiatle idilnilof efdnar , whaexafe maFtc@ﬁfbrises

and the precipitated solid materi al is filtered o

outlreséX therBly edoes degercted basad an differingiefeciine Arepybieasvrip varying
ibef W%@&?ﬁ?ﬁ’%m(%&a WA R STERAE . cyano- -1

zolorl 5-a] qui nol i ne: To t he suspen5|on of

0.6
eny - 10-
e o R B ST RSB oo
aretsebstahtlsl(ytddnphemd pihesgpbs.ne) pal | adi un( 0), 0 25¢g of
pyridi ne-3-boronic acid and 10 mMl of 1 nol/liter
concentration sodi um hydrogen carbonate solution are

addged. Tihe Cbﬁ\@@térﬂéadﬁbié HHedliung oﬁdlalﬁf&‘dhélwﬂputéf p‘]r@@ram further
at nosphere at refl ux teg&er ature for hour s

compyisifigh goreegeamant fre NYpElng h ey sl aoh '@Pmachme to

| ge@?ftb%*agh off Qslu%@,%fmué%n%@ féﬁlmn@ tH@ES&é@ihw‘a?d <f>ﬂthé 86@Posite ply

dryin hetit onpound is
edgsistaseddn (hermap q )e DD(RI&?SAthﬂ&é\ tbbblﬁem@@hfp@ mﬁmﬁ%qﬁures each

f
inoBb BN BRIl g O LTS B ol gt et one
ply of teeatoofipasie lagui nol me: The soI ution of 0.25 g
2- phenyl - 7-i odo- 9- benzyl am no- 10- cyano-s-triazol o[ |, 5-
]qunoline, 0.6 g hexanethyl di stannate and 0.1 g

t ety aki ghelcopipamt readsie mee)urebl @altee compderprogram further
di oxane is heated at refl ux tenperature under nitrogen

COMRIIHHID A O FIHIME bRy SeNCiRR R MARNL % IPagh Praleriipgfevice for
[ et hyl ether. The
pro%?ﬂr&g? gﬁtlrgtg%é ggﬁelﬁaérgtﬁgtﬁgwé&g% tered off. After
drying, 0.24 g title conpound is obtained (Mt: 539).
g.) 2-Phenyl-7-(pyridin-3-yl
) - 9- benzyl am no- 10- cyano-s-triazol o[ |, 5- ]quinoline:
To the solution of 0.2 ¢
2- phenyl - 7-tri met hyl st annyl - 9- benzyl am no- 10- cyano-str
iazolo[ |,5- Jquinoline in 10 m di nethyl f or mam de,
0.05 g of tetrakistriphenylLpalladium{ O and 0.1 g of
3- bronopyri di ne are added. The solution is stirred at
100 OC under nitrogen atnosphere. The solvent is then
renmoved at reduced pressure and the residue is treated
wWth ethyl acetate. The precipitated solid material is
filtered off. After drying 0.1 g title conpound is
obtai ned (M+: 453). 1H NWVR (DMSQd 6), d, ppm 8.68
(br,IH) 8 33(d, IH) 8 12 7 91(m4H) 7 89-

— g~ = A - ] — 1 AN N
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jquinoline in 50 mM of acetonitrile, 9 g phosphoryl

chloride is added and the m xture is heated at reflux
wo eopassmtaure for 5 hours. The reaction m xt ur ePCEIB2008/001195

poured onto 500 m ice00063 48 water, the precipitate

is filtered off and dried to obtain 5 g of the title

comgpoun

2 15 ot b coputElipagdhia medum of laim 1 whereln themapalse pgludes
the oggatatios of thedfitere[dr edch @]mdapwhmgmn thesgnaint of light reflected by
theé;‘s met hoxyphenyl ) - 7-i odo- 9- chl or o- 10- cyano-s-tri azo

i 5-al quinoline and 10 g of (4-pyridyl)nethylam ne
are m xed and stirred at roomtenperature for 15

te The reaction ture di | uted
ot Hor | hT DA RGTIRCEH PadalR ek PLEIRE SatiRre g e Gul PoRion of the

conipysREipakt i$ faplel kérﬁi&ﬂs&ﬁfthat%%ﬁ& ééig}é'dﬁ gaclls@&&ﬁsﬁé adf#ent ply
title conpound is obtained

extendsFafbenipwgphatsaly thapghe Ptﬁvﬁll@ B)Y.) - 9- (4 pyri dyknet hy
| am no) - 10- cyano-striazolo[ |,5- aJquinoline: To the
suspension of 0.6 g
2- @3- meiThexgguhrutgt-jeatiabledmegiufa-op iyl mebérginattienal) least one

e RS RS Ul jrqpbatag! e Tn 10 n
tetrakistrlphenylpaIIadlun(C» 0.25 g of
r|d|n§ 3- boro iC aC| and

10 f 1 [t
Py 9 ont The; aar (Rl Beghm & s b Soptir e af least one

image e plukhrty fd?@i{jitbﬂ’ﬁcéﬂtﬁie‘dﬁﬁlabés ot tr’(er ;ﬂg edgéee fea@hgﬁﬁtured while
at nosphere’ at reflux tenperature f hours, then it

at lgast 0g 9 pRlwality R llgwesquevseﬁd@éhm@gtqrb@@éﬂw ¢Ages lsemat least one
terial is filtered
of aal?q? Fﬂﬁf&é@‘ﬁp@%%ké&é@o@ﬁ%%?%ﬂ h%qé%tl e conpound is
obtalned (MH: 484). 1H NWVR (DVSOd 6), d, ppm 8.68

:}; ﬂ? c%%pg%é ;Deag%onl]g%\@du?ré (or&%gj% ?H;/hg% %ﬁ?Ch %fl_“\e plurality

of I@ha&phree?.&aﬁ be turned on or off independently and each of the plurality of

e R W B e A5 )

hydrogensul fate: Title conpound is prepared by the
general nethod discl osed above by adding a sol ution of
sul phuric acid to the conpound prepared according to
Exanmple 12. 1H NWVR (DMSO-d6), d,ppm 8.78 (br,|H);
8.38(d,IH); 8.36-7.89(m4H); 7.79- 7.69(m 3H);
7.63-7.05(m 7H); 5.18(d.2H); 3.91(s,3H). By the above
procedures, using the appropriate starting materi al s,
the foll owi ng compounds of the general formula (I)
shown in Table 1. have been prepared: 00063 49 Tabl e

1. SYSTEM AND METHOD FOR REPAI RI NG COWPCSI TE PARTS
RELATED APPLI CATI ONS Thi s nonprovi si onal patent
application clains priority benefit, with regard to
all common subject matter, of earlier-filed U S.

provi sional patent application titled "Autonated
Conposite Repair Using Three-D nensional Metrol ogy
Equi prrent ", Serial No. 60/91 6,700, filed May 8, 2007.
The identified earlier-filed application is hereby

i ncorporated by reference in its entirety into the
present application. BACKGROUND 1. FIELD Enbodi nents
of the present invention relate to a system and net hod
for repairing conposite parts, such as aircraft parts
and the like. More particularly, the invention relates
to a system and nethod for .¢g-eating a nmap of a
plurality of conposite ply edges. The map nay be used
for manufacturing and applying filler conposite plies
to the ply edges of the conposite part, replacing a
renoved damaged portion of the conposite part. 2.
RELATED ART Conposite parts for use in airplanes and
ot her applications my be made from strips of
conposite naterial Iald by hand or by a nunerlca

oy T
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reference to the attached drawi ng figures, wherein:

FIG 1 is a schematic diagram of a conposite part and
W@ 2@e/NEE3Sé t € repair system according to an enbpci/me2008/001195

of the present invention, FIG 2 is a perspective view

of the conposite part of Fig. 1 and an accordion

friqnge i I I

crtod mon oo eecdng A etgle Y] & BAARPHEihise®lps g repa

a ciied poarposite Qgﬂrmermgthoérqoatmlsmnponent s of the

CorPest BafEAubr 1Ty Eihedt Ayl oty oo

FIG 5is a tmpppeeﬂpectlve vi ew of the conp05|te part

ith filler plies a d i nward of t he es; and .
Fla o pbEiRy a5 imaBEel fedamiste Ry efestvilgn Thage-2apturing
conposite pagp avatdy:the filler plies applied |nmard of

the ply eﬁg The dramrng flqgres do not Iimt the

present Cf iBai "BAP Phtherly afgasiggsed onbe carifm S between adjacent
di scl osed an r ot
necessar i 1y P onans SR bl o g A

upon cl glarerrmlmmg; tha fiaei agemthteorppt ﬁectplcemp@slte iy based on the
i nventi on. | T Iomrng detail ed
descri ption %- bﬁg H@Fﬁffgﬁgﬂ@? &1 entEs t he

acconpanylng dramrng figures that |IIustrate specific

e ts [ .th resent invention can be ) .
o ae Theodi el SR EN syeliee 20aG3 rmosite plies

hav@Sin@e‘rtr@ fm‘erbhéntaﬂdﬁ@hh@bhesfwwfafﬂbét sidntédrabthet than 0-degrees
enabl e those skilled in the art toé%ractlce t he

reflechacditierent amonet oldighb thaverlies witha Bidlegreq fibs Prigntation.
changes can be made wi thout departing fromthe scope
of the present invention. The follow ng detail ed
dedér i ptThernetiod ohetednokle whetrin egch@f thekelvrality af composite ply
eddaeg'@f Me@tr?cg?&ﬁpo%mtn? 08{‘,“. %%lﬁ)g?arﬁ%ﬁ%é?r#tgm‘?ﬂg leﬁ?e inward
of asymttemperpheor ofaselwtedwgomposme@ampal r of a conposite
part 12 having a peripheral edge 14 and a plurality of
cured conposite plies 16, each having a ply boundary
18,14al SO'heefﬁahb@df t:lamheBeﬂuﬁhéﬁccﬁn@lis'mg?dlgeml@multlple images of

conposijte air system 10 ri se a ht sour.ce

the sgMpggite H’é( géﬁptvlﬁw ”Sgggﬁ’zf? egb “PH fQferAcdmage.
24, a nunerical control (NC nachine 26, and an i nage
proj ecting device 28. The repair system 10 i s operable
t o 1&r eatl@eanethpd sbclaim 1 hevhargingbe itaags-eaptuana ApRaTatusrpbtains

r t has

e R o RO R e oDl 1 T R o b

plies 46 for replacing the danaged portion of the

CoTRoe L aheRiethad Py ol (S Tiihet SERRRERE S Aidp g Byieiiae mar

and the fiber aaiehtativne bf @schiplpdi 4 numeicat comes (NE@) rha@mn@t(ﬁgeneratlng

onstructed es 16 of relnforce te
cach R by b IPIES serierdp e SpRch RMGr L Qe Composite ply
edg‘@@t @édhafhlér PB Y &QUTh &R dPoyBthe N maghinkfwith PB&nipHeigitdye shaped
suc%éhat boron, and graphite, enbedded in a softer

iiteorresapnds witls fercompasiaplresdas Qifone;w@f the-gyregd£omposite
parl 848 AR s 186 o A RothalBe B 21 | aned at
constant angle wth respect to a rectangul ar axes. The
conposite part 12 nay conprise the plurality of
conposite plies 16 inpregnated with a resin and cured
by pressure and heat to bond the plies 16 together and
create a strong, |ight-weigh4- conposite part 12. For
each ply 16 of the conposite part 12, the fibers nay
be oriented in a different direction than the fibers
of its adjacent plies 16. Additionally, the ply
boundaries 18 may be forned by cutting out a damaged
portion of the conposite part 12 and taper-sanding the
resul ting 360-degree ply boundaries 18 (or edges) such
that each adjacent pIy 16 extends further i nwar d of

Y " o a o, A~
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The user interface 38 permts a user to operate the
conposite repair system 10 and enables users, third

t he conp05|te repair system 10. The user interface 38

may conprise one or nore functionable inputs such as

bulyzoNsThe W iROE 1 ciaim 96 ) R &% p!

ass1tg(:| at e%l V\(j%t ﬁé} L% di gé1 fgwgﬁé%gﬁge&? C§I P ioRy.edge map
diregtleoriotige plycdoes vwathrﬁrblnmgemrelecm isueh that Hm/ﬂ)romt@umge may

o o5 SH5Eg oL Bl 3R RO oo

conbi nati ons thereof etc. Further, the user interface

38 may npr i ed wirel ess data transfe
ol dfent SREBRa S LA O A B B Molap g Miaripe composie
con’fﬂiméhyat% plfatiges sLRIREItNEEEge Sllcach sLifcedBRBlagjdchAt pif 8Xtends
nd ot her devices or parties to renDteI interface

faftwrt'ﬂW@Wefo,‘Bﬁ‘b%QW{eé PEERRE"Y ”%%&W@rﬁ@@e ”Tﬂhé lydlgiee e may
al so include a speaker for providing audible
i nstructions and feedback. The user interface 38 may
be 1@per abe emethqdr of/icthémv &7 burther rﬁQﬁWfﬁilng)l’@'éthg @@CUsféllef ply

pengfmb dl Zé[@gs %ugtsgé ?Géf%gg%dl hh@cfm Elgr Ed%‘er ag‘énng the

con&ﬁm&e@bh&mduheﬂanmmand conposite repalr system 10 to
exchange information relating to the gui dance
conposite repair system 10, including nmaps 50 of the
ply boundaries 18, orientation of the plies 16, inmages
30 received fromthe i nage capturing device 22, etc.
The power source 42 provides electrical powerto
vari ous conposite repair system 10 el enents. For
exanpl e, the power source 42 may be directly or
indirectly coupled with the inmage capturing device 22,
the conputing device 24, the display 36, the nenory
30, and the user interface 38. The power source 42 may
conprise conventional power supply el enents such as
batteries, battery packs, etc. The power source 42 nay
al so conpri se power conduits, connectors, and
receptacl es operable to receive batteries, battery
connectors, or power cables. The 1/O ports 44 permt
data and other information to be transferred to and
fromthe conputing device 24 and the image capturing
device 22. The I/O ports 44 may include a TransFl ash
card slot for receiving renovable TransFl ash cards and
a USB port for coupling wwth a USB cabl e connected to
anot her conputing device such as a personal conputer.
The NC machi ne 26 may be a tape-laying NC machi ne for
manuf acturing conposite plies 16. Specifically, the NC
machi ne 26 may use information fromtheconputing
devi ce 24 regarding ply boundaries 18 and ply
orientation in order to formfiller plies 46 of a
shape and size corresponding with the shape and size
of the ply boundaries 18. This allows for precise
integration of the filler plies 46 with the ply
boundari es 18, such that the filler plies 46 may be
used to replace the danmaged portion of the conposite
part 12. Each filler ply 46 manufactured by the NC
machi ne 26 nmay be manufactured with a peripheral edge
48 shaped such that it precisely matches up or
corresponds with the conposite ply boundary 18 of one
ply 16 of the cured conposi-t1® part 12. The i nmage
projecting device 28, such as a |laser projector, my
be used to project ply boundary and ply orientation
informati on onto the conposite part 12. Specifically,
the i mage projecting device 28 may project a
pl y-boundary map onto the ply boundaries 18,
illumnating the ply boundaries 18 so that the
operator or an autonated placenent nachlne (not shomn)
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obt ai ned. Havi ng thus described an enbodi nent of the

i nvention, what is clainmed as new and desired to be
w@rasasised by Letters Patent includes the PCT/IB2008/001195

following:Clains 1. A conputer-readabl e nedi um encoded

with a conmputer programfor repairing a conposite

pardy, a

Eagse ATaPtoB Bl £ RARY bPafRtdniaRl BPpidous By edges of
a plodlitesiponthasie pligs efdyexnpedie peohiplteseppired vderein the ply edges

oS ARER AR ORI i A, e
adjadesit plymah@aed al dferbniiiteerionegatidh sipd@its peidetimgi pig the method

rogftties of adjacent plies; and a code segnent for
CONREMNY'ng a map of the ply edges based on the at |east

one i maggrinfg hhighPbMtoeth@esompositENSly Ceifedt & theeaféd lc8mposite
medi um of claiml, wherein the map conprises outlines

of the ply e8¢BBORRtlect ed based on differing

reflect G¥eimkQBR%H d F ] L ReKith an i ) ;
or 1 ent af P oEnGRRIRATE oLHE mBRE Dedact s an imago-capturing
ply. 3. The appgratust - r eadabl e nmedi um of cl ai m

1, wher ei . t e stantially: :
conti nug%sa?'gﬁl;a gﬁaagoegfﬂ% }S‘P’hgﬁ%n%f‘i‘?%"f% ?‘eaga%(%rg'lar% of a%lectuve
of claim3, plpedmsmitaejacenbgiiecannd displaged txathprimageg a
code se nt . for instructing.a nunerical control

rmchi ne SPETEUNGS S0 BB REsh, B P& EmpRSRY phepdsdd on the
plies for fihongt dfiefisdion Provide sy Ble piyas Gi@ﬁ\%}édﬂrﬁthe image
ply edges based on the map of the ply edges, erein

t he NC nmchi (5 e3gRmaRPedds each filler ply with a

peri phe i i iahiati A i
Phe. pl'y PRaERg e RS Icr SHishianGRs DPERATRs Lb'dumerica
conput er - r ead@mirad (Nedinaehioe fariganedating eaeh elaplutadity of filler plies
program furt her. . LS , i .
the map to aﬁbqif'H@g@%%é?‘%%?%ﬁ?%\??%g%%n%?& ez‘%{é.ghg&h fller
an i mage of plyemampfactured thyethel NCedmpebing. wilhea peripheral edge

conmput er - r eadabl e, nmedi f claim/l, wherein the.

al-so incl ude§ﬁ?9?éj o9 etﬁg{a@)%ﬁe%’?o'} ev\oﬁ]ri‘ EJE@O'PB?S'@HJ@H edge of
ply dependi ngn@rply loe theeurdd ebnipoghé pef hagted the sdme fiber
ply. 7. The cquuter-readable medi um of cl aim 3,

wher ei n t he BUENtBIRR aSHHELPNERY:@Ffposite part is taper
sanded $ueihd Raknht fikrphly ﬁ&%e‘?&l eagh BYAEERSHY Gorresponding
adj acent ply extends farther inward |aterally than the
previ ous pl ycompositieplycrtaet&id ewigathieccompensitm rart andithe filler
1, wherein thp,at |east one image is received froma
digital imaglng device. 9. The conputer-readabl e

medi um of claim 1, wherein the at |east one image is a
plurality of digitally captured images of the ply

edges, each captured while at | east one of a plurality

of light sources is shining on the ply edges from at

| east one of a plurality of locations in relation to

the ply edges. 10. The conputer-readabl e nmedi um of
claim9, wherein each of the plurality of |ight

sources can be turned on or off independently and each

of the plurality of imges are captured while various
conmbi nations of |ight sources are on or off.11. A

nmet hod of detecting ply edges of a plurality of

conposite plies to repair a cured conposite part, the

met hod conprising: shining a |light onto the conposite

ply edges of the cured conposite conponent; obtaining

an i mage of the conposite pig: edges with an

i'mage- capturing apparatus; creating a map of the ply

edges based on the contrast between adjacent plies in

the amount of light reflected by each ply; and

determning the fiber orientation of each conposite

ply based on the anount of light reflected by each

ply. 12. The nmethod of claim 11, wherein successive

adj acent conposite plies have differing fiber
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