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COMVBI NATI ON OF TRI AZI NE DERI VATI VES AND | NSULI N
SECRETI ON STI MULATORS. Field of the invention The
w@r@semi229 nvention relates to a pharnmaceuti cal PCT/EP2007/000226
conposition of triazine derivatives or described
pharmaceutically acceptable salts thereof with an

i nsulin secretion stinul atorl, for the nmanufacture of a

nmedi canent_that can be used in t e
SERePRERE TR ok STRESERLS Sphird Ao guc & mepucep
AOTRD-NDYCHin! BURFAGE BIEESLOUARPEORYANDOPEANTEANDI PBANT
background "D abetes nellitus" (or diabetes) is one of

the nost preval ent PRARTSIEHEES QBTAER | d t oday.

I ndi vidual s suffering from di abetes have been divided

into two classes, nanely type | or insulin-dependent
Fiadidalegt ehendinviemttuieonand type || or

non-i nsul i n- dependent di.abet e [1{tus (N

Noni nsdii P—rec?gg‘gn&é’ﬁfengilgﬁefgiaggFI k?ug %ﬁkg% for
scre@nqhdt & fp%z!au@ﬁf@ri%i BEt ehun8%ef pabhtdpabeki esr 8nd

is estimated to affect 12 to 14 mllion adults in the
prageinced teards afortadiyicupds thatpsparadi SATUCRADERIRS -
indﬁzfa%rda%wfag%d dq%téaﬂaglrfa]@%hngshxe%g&xaaem g8 8Bftrol

exaggerated postprandial increases In plasmatic
plagituc@$e liewensioNl BDNo sedssesi abedlanth andappsty derived

| ong-term canplications, including.mcrovasc [
thefRadREL S AUl A5 PRERn Sy CoHagR: KRty iBka surface
di Stignzalthibn Mt ATREIOLES Gieladls difseasesmestel aadceboparts

nary heart disease. Nunerous studies in aninmal nodels
ands RFRIENYardWracd -at i onshi p between | ong-term

conplications and hypergl ycaem a. Recent results

obt ai ned by the Di abetes Control and Conplications
Bacdkgradur{dDCET )t lendi rtviem tStcac khol m Pr ospecti ve Study have

for the first, time denonstrated this relatignship,in

man by’ %hdi r’rdm(rﬁftsﬁnﬁs@I%i"ﬁpgépgﬁggﬁfgsapgbggi %ge Bve a
pradilat antd @Jdnt ilaverr niete uele devel eppantedndignificantly

progressi on of these conpli cations if the

are
ovesy iRaandd 1ee 1S g Fgryeséne eaf P6PP€??5H9¢Pf lettuce
inRAULDlesdte A 1SR QREARA Jf0 chenabiab el Dlipal Haauses a
Hyperglycaema in the case of NIDDM is associated with
sttomy wairsh erd spainsenoMiliise sroumgneiegponsel iLeadssitst angapid

and. insuffici of insulin se (e} e ji.nitli ; ;
se RGO b P RS rded SReR Bt htPodelekiBrayton s
marCifddtadd ad; phissd Odurexaicti skie Tioneazgmaeisl deoabliag or

_nunber of djabetics are overweight or obese (~67% and
Pinking JtosnbrRERINh{ERFIURS AFE fagsul FRSPELAEPEN a&ﬁd
deSENS i (dd G d TS p a0t 1pAd EsptQTaly ghkCagmylatic

Patients suffering from hyperglycaeni a that cannot be
braonitng|dredisttisly 15y afinstidangcorfpwignddiicansr dMperirace.,

t hen treated w.t-h oral. anti_di iC r ;
detcealf“éjg%lrrllges&ol?ecotrla}f Oarnt]in%ﬂzi%eectq‘llgg%glfe e%é’ G ?%éﬁt I%lal}s} §y Pf the
fregemahher gyckafed Needtnead ment of NIDDM  insulin

secretion stinmulators. They are re reselglt ed, .fi rst,lg)ﬁ,

by sulNUBAREasY QUCHAREIMPNR 9T F&e deASTHOFA IS
mi - oM 4 G W éji%r{mecdr{’clﬁzaritdc‘%@a%re Qh GRARPraMWiE ch

(Gucidoral (r)), glibenclam dée/glyburide (Daonil(r),
maFugpruRieent¥s9 , fepd bafiative Tha iy Perighadlszingdure of

D am cr r | i i ride ) gl idpi_zi
pr{ G Teheiaride RATER £ ST R Fhapt Jos Bl ana
of fM t dx therergster deptpiasi ienl e aforrsapedd iwhiiddh is hampering a
(NovoNorm(r)); agents that reduce gl ucogenesis,
represented by the biguanides. Mention will be nmade in
particular of netformn (d ucophage(r), Stagid(r));
insulin sensitisers, represented mainly by
t hi azol i di nedi ones (TZD). Mention wll be nmade in
particul ar of pioglitazone (Actos(r)) and
rosiglitazone (Avandia(r)); al pha-glucosidase
inhibitors. Mention will be nmade in particul ar of

__________ o~ - -~ a1




10

15

20

25

30

ducted have shown that it is possible to deal with
this problem by conbin ing in the sane pharnmaceuti ca
wo eoomoreed ormin with sul fonyl ureas or TZD ( EP BEREFD67/80226
1, EP 974 365 B 1, EP 861 666 B 1, WD 03/006004 A2),
and a number of these fixed .conbi nations have been
mar keted: netformn + gllbé%clan1de/glybur|de

vance netf i Zi Met a
fasl g SR COLrBbEGBEPYE R e RDSnBRrERL 7S GPheghEhee
mardt@fi vatives wth an antldlabetlc effect conparable to
that of nmetform n have been described in WO 01/55122.
The ap@l P&88E hes iabibAst FReedetBREPFRFYOANRkPEEERI J21Y
t | f g 0
e O B o st PR S PG T A 00 51 Eet 22
dewmﬂbp@ﬁ ah iichs glinn beeepptlied ¢tbi dektalerashohbea
er StIC ffect _and a ver ﬁarong decrease in side
detg 3 ﬁeWPFﬁCﬁgﬁFg %F E6fbi nat i ons,
es peC'A@Hdn)gs%S thegar dyengusepaaRedgtihgr bhoeaesh cut lettuce
Description of the invention The present inyention
undeug Medifded: 3taoseRerephaPredeatieRl OEoRfIpBLPtL FBAE1NTS,
0 | dirgbelyl NH£O e {Mpen(Yehipit
hea%l%gg%%%) angngﬁkl%S%I%Edgggggtpgngg%ﬁggﬁggor wi th one
theomnmwmetphamuwwaumgcaMhﬁnaérespt&btelekcupﬁemsspa¢héged

riazin erlvatlv |s referabl re S d
o v FOFRAE aRAvRte SR TRR SRR katLfes.
thd RALRARAGR |b)zko&ﬁﬁ$1@;n cfahO@ubBQa\thbQWyngegIi:edn&ed Hiiowever
- (C1-C20) al kyl optionally substituted by hal ogen,
Suqrcm@)fa{q@ LoWCPxEsEa r@@wrepmeeﬁ és?éﬁcFeaPR\?Fmblc
| ireRalhy #¢¥h$hhiulhedaRY BakosgaBur of
res(“é%%és(i?oqﬁ) Kyl ety (c%%taés%)%g Roxy - (C3-C20) al kynyl ¢ °
theogmo@maiel whS-lSII‘(hStJJSt mxe@d:ebweldala@gernry( @macsrapkweor
(Cl ;
subs %éfgés) &%Qf ? l'? ¥er1als which
act hef @ﬂ@(s%a@)l@l}é@ﬂl@aﬂlbﬂ bb.&&flleﬁrg aﬁﬁemﬁcﬁoééfectlvely
het eroat ons chosen from N, O and S and qpt.i onal,

prafigsst ithet & spcectren 5]|1|g9f|er@|nt( éfr@g) of deterlo¥at10n
suc KRR GHRT Hn@%x@%%%‘gkylrh%%' @B@Itllﬁgs can for

substituted by am no, hydroxyl, thio, hal ogen,
exdﬂﬁ&ﬂlﬁaﬂﬂqde qﬂ:maaﬂmﬂ k@pQYS@@rh@QFéBﬁypﬁhpﬁoteln
(C1- aIk 1 I
(C6-C ""yﬁ afg’]fr%?) %e% Aa)eg‘roéﬁgﬁitrefif FhaFoREeHying of
frexsy bmtylleurardmmtﬂwlpmvmrehlobyetabpllymg a brief heat
(C6 Cl4) aryl optlonal substi t yt ed m no, .
QBT SRty 450 (STeCipEeay! alter BEpEREsHS-
Pos(sq]bl?) Al I 0 sHdek Ehalid PR in( ERosiAtaexhiex¥rom
14)aryI(C1 C5)a|koxy cyano, trifluoronethyl, car
thdgcﬁ((y_lyme;mrlbo);cylrpad]an @hsggglmmtlm towards heat shock

pr%ﬁ(qeozglesn]tr r g oard\{l d.@xga” %g Q‘{%?/m%r %D'B?o@%tlgr o%%gg‘élty

ifonal Ty "Substi fute
Altailﬂrfw;l‘\hay_quf ONZ}HG dﬂ‘flalzt feefl Omlt shetkChrakkylent on brownlng

(CL- C5)a|koxy al t.hi.o, Cl C5) al kyl am n
may & PR ANk QEP Sheticit f5|ﬁ TegyaRgolved in
thérdfédHNBHFﬂﬂbén pa%' car boxymet hyl or

car boxyet hyl, Rl and , on the one hand, and R3 and

R4, orfhewsastlfor wikmh q@éséqema)ppflem ggDnitor eremple be
re c% O%e%e%togn aﬂcen JTFHQ?H e(é: r I&l%l(aﬁllﬁ { %th% @Lriﬁies)EDTA

optl con al ni ng one or' nore tons chosen
coﬁpIﬂRfﬁg(AgﬂntéSkmkb;nynmddqxdnmnn@n@ubawwmute@ Byhdipe tors

or nore of, the foIIOWI1 0 a hydroxyl ,
1, P A QO Per IR, R 28K gooa
(C1- C5)a|ky|th|o (Cl C5) al kyl ami no, (C6-C14)aryl oxy,
(C6-Cl4) aryl - (C1-C5)al koxy, cyano, trifluoronethyl,
carboxyl, carboxynethyl or car boxyethyl, R5 and R6

are i ndependently chosen fromthe foll ow ng groups:
_H’
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- (Cl1-C20) al kyl optionally substituted by am no,
hydr oxyl, thio, hal ogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,

w@ @703 Ra% kyl t hi o, (Cl1-C5)al kyl am no, (C6-Cl4)BCER20Y7/000226
(C6-C14) aryl (C1- C5) al koxy, cyano, trifluoromethyl, car
boxyl , carboxynet hyl or carhpxyethyl - (C2-C20) al kenyl
optlonally substituted by am no, hydroxyl t hi o,

C Cl- C5) al kox :

o8P 3l R, 2 sl SRR o ety rogyacory
app(r%a¢14)c@nw1&1@h€5)sablfoxy1e pysaaohatvefstuoeomewgies

car box car boxynet h or carboxye , ,

escge@eéé@%aweyﬁw Bt |t%‘ﬁ&9|h§ ofibantt H@ﬁama'gre% hie applied

proPedR@Y lig tah't"}'adlealo‘fge%et(vganoéla@h{‘%h.o QE&lCéEELEQéy cost

(Cl1-C5)al kylthio, (Cl1-C5)alkylam no, EB 4) aryl oxy,
anq<ﬁ©o©1$P£E¢W(Cl C5)a|koxy cyano, trlfluoronethyl
carbo car nmeth or. ¢ rb xyet hyl , . .

- glk Iogp¥k8n5FFy Sub é?.?é?%&egy 5%?58Yement
of f}l_))(ﬁtGm)éJrvetshtl Quahadlkgger, pctecspal Kyttu(:éilwﬁl’n).abhméyat a
Cl-C5) al kyl thio, (Cl-C5)al kyl.am no, (C6-Cl4)a on¥
co 1’@14:)hﬁrrﬁf€(§f es)céﬁ%xyleeéyanother pEEUBFOREENEP, Provide

alt‘eeirrféQ:We’s CQJhkl@hy'éqtllﬂMBa@fe 6ar heyueththe needa to apply
et er o( C3- C8) cycl oal kyl bearing one or nore
PhyWGK@ﬂoanombemh@génpbﬁ@wthV@San@eshanéogpﬁsonalIy
substituted by am no, hydroxyl, thio, hal o gen,
(C1- C5) al kyl, (C1-GC5)al koxy, (Cl-CB)aIkyIthio,
sunfnalCMldhd amveet i(0H6- C14) ar yl oxy,
( C6- C14)aryl Cl- C5)a|ko§ cyano, trifluoronethyl, car
boxyl Itcdrh PLc K50 RFESRVF, lnyéﬁtéﬁﬁ)gPyPrOV1de
a sQﬁte'eQﬁ YnetiHeRt 'ttoUtseeqe@t FHNQ1aRydr oxyhe ERb®. ah2kBuced
gen C5)a|ky| (Ci- C5) al koxy, (Ci- C5) al kyl t hi o,
|damq¢dou(r@$.1@p4)rg|spp@ﬁy to provide plants and
CB Cl 0 c r
Pm%la e? e SRt e e SO po bRy pHE B°bBkL - parveat
prodéﬂa&ﬁﬁkﬁek&mmﬁmybuhmaesn@nawmauﬁcnbrewhehgroatpmnklng
chosen fromN Qand S and qptionally substltgted bX
It 4 o TURFRASIx PRI echi 6F frlifoddentépncEPaPrgyide plants
thdtChkHow & kIphi fiChn®)aldeshi-Rino 1&@1n§5b§| kybani ag,
(C6-C14) aryloxy, (Cb- 14)ary|( C5) al koxy, cyano,
dlacrqlfqumt@m REON MpIBGHYIT, - @arsee%yﬁeeﬁypnorlpon wounding
can aeblbst%lx%'f)get h)é.sblble( % gaﬁ:)t%r ¥>|f( @#‘1 C?%[thﬁg ?BEhOQQU E¥ems,

am no drox

seddsl- Cﬁjlﬁhﬂﬂ” le(a(fb- C&)laiviemsy, t@l@k-r@S) alhk)pltbhl @t is thus a
ClL- i ng, (,C6- Cl4 |
FuxESCR (OLH5) ARG Lody b PEPVEFugr GREERYIRG method

to GRY I foX FR@ROEELMEE @hovAkbexnatByl wounBSiandcRE
possibly formng with the carbon atomto which they

disgod eunaddived mefRanRETidy ddedim@lemthb@BkESn 3 and 8)

opti o Vi t, [ r a

o RGP AR LREgI S BELREATBFSofpestitng o
popatiiata,orhyudr ddnt st luiro p llealto gamt s( (fb—rCS)laI pyrlese(lﬁt- €5prein

of AestOnal GHAT (O GRS pvel IPRBRFY GyaRace

didddfdirant e chhew lto Galexyert BYhner or plant part,
carboxyethyl, or possibly formng with the carbon atom

th?h:ﬂﬁﬂhﬂﬂ;ﬂﬂﬂﬁﬂkﬁﬁﬁ: resi due optionally substituted by

am no, h
(C1- Csa) y;glﬁ%)défgtc%% oxy?’q((%%loés élaﬁl)‘/clst ﬁlroparts of the
plaitls Gy kKHeamapm 1atG@®1C14) ar yl oxy,
(C6-C14) aryl (C1- C5) al koxy, cyano, trifluoronethyl,
car boxyl, carboxymethyl or carboxyethyl, R5 and R6
toget her al so possibly representing the group =0 or
=S, the nitrogen atom of a heterocycl oal kyl or
het eroaryl group possibly being substituted by a
(Cl-Co)al kyl, (C3-C8)cycloal kyl, (C6-Cl4)aryl,
(C6-Cl14) - aryl (Cl-C5)al kyl or (C1l-C6)acyl group, and
also the racen1c forns tautoners enantloners

o o o s o s o o T Y o
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One particular group of the invention concerns the

phar maceuti cal conpositions according to the invention
WO pooper2Ro t he triazine derivatives are conmpounPiCT/BP20011e00226

formula (1) in which R5 is hydrogen. Another

particul ar group of the |nvqpt|on concerns the

pharmaceutical conpositions according to the invention

in which the triazine deriva.tives a C ds..o

Lhe T8I nGFASE IS, A RRPER REZEARERED T bif i R o Cblant
par€al Bonpat edrbenwhi ahdt bay taeecahtacheglant s menbbaﬂd

ring (mbetween 3 and 8) optionally containing one or
Parﬁﬁpe het eroatons chosen fromN, O and S and possibly

bei ng cS;u?%h%gt%gbxh@n%o%drrgn@fgéeg heof gh i 6Wi pgr

groups: (Cl-C5)al kKyl, am no, hydroxyl,
d1ﬂb@lO@Eh&hpw & w@cualkbﬁy€¢£ OB) theegows) al kyl t hi o,

(C6- Cl14) .C6- C14) ar I al kqx

the c ﬁ%ng - %ﬁ) uE?% |cgré§Pgé82%EFBHAEH or
on &lHey p&l&b&tsl o d aby parte,; hydr oxyl, thio, hal ogen,

(C1- C5)a|k I, (Cl-C5)- al koxy, (Cl- C5)a|ky|th|o

( Cl- C5)aldeypaHing, t{ﬂ@s@éf@)ré(ﬁﬁ yoynd( erérgs-
dls%f&ﬁbo(ugat@na' K0P STV RRR, %hftlsue&og%hxl aeersbezsybe

oxymet hyl or carboxye . Anot her particul ar
scqgamgd mhch¢hen@aﬁmmdwucaﬁa@mn§hahelphabﬁﬁﬁﬁaﬂlOEaPr in
sitiao ccordln e.in h_th

th% r'& @ atlv la%ﬁe%ggﬁpgﬁnéﬁghkggKeggggﬁgl82(?§ant
partds Whaah é%vanﬁ 8 saicd curdejend oental dishodenrhtdomHthat is

and - (Cl- C20)a|%¥ gr oups opti onall % subst it uted b
redifat ATARBIAES (50 G A ReSheR ] PaFhESyR RypiL Paty

(Cl1- C@l‘e kQbho d(gf Rl ilenftion C&h- €2) akkyl 28kN@ny plant

(C6- Cl4) aryl oxy, (Co-Cl4)aryl (Cl-C5)al koxy, cyano,
thaty irrfaiwdreormthelct mmmolo@a’rabownebhyl igr in’ particular

C eth Preferab
us:ﬁﬁeg¥ %ﬁ%ﬁ SHosen rom F€§%égg)al %gPéBSs °oF
foﬂrﬂlmé y i&i&)&tddhdd?d.d))aﬂ‘taslm@n,a (sﬁl-t@ﬁ)l.al If}btr, leafy

(C1- C5)a|koxy or ((C3-C8)cyc oalk% nor e pref%r%blxr e
vegel-qRlas arith P A L {EEL@0) K HIPE 5t offakfy POEato swee

potSHRST i ddit adh s h@uQﬂﬁrbs (ehe@D, K¥lor hbo€R) akkexy as

(C3-'c8) cycl oal Kyl or vice versa. Preferably, R5 and R6
witakaf ,ndapefrmemu%hmn meomeﬂhaﬁ?d ceolfozbhgrrpre e used

t | IFRA |
oIS, PO Ly UL | bty AR MUY peas
apX {otCo g0 t I’Hg?gpl(afﬁ]t @EI)chIﬂqﬂ ditiowe,r s( G- (ﬁldn)d&rryls@)eyl,s,

Suéﬁiﬁ%ﬁgﬁ;uggé(ﬂ. :ahgféy cgano trlfluoagg% %hoke

bot¥&ierad y, R5=H and R6=(Cl- C20)a|ky| optionally
substituted by am no, hydroxyl, thio, hal ogen,

( Cl- C5hhet lgdreqranaajetiiask et (e Govgnbionhiis, intended for
4).ar
e O R e L o wqund- dnduced surface
dlmmmydt;lmrhommtdxylmcme cHr dveyiet pArter or ¢d sealesa. For
nmore particul ar gr.ou f the i nventian concerns E%% art
th‘Toh%ﬁ 9. &t B 145 Yifs Vaecré’orpdﬁar?gt’tcé‘ & use p
or W& Ahdth Wighodde d rdivddiederdivh t inved edittice, this

conmpounds of the formula (1) in which RL and R2 are a
mayrebéytheyr brmf ao RP A FeETePr eFIRh &hypdRygeh. in banana

Sll%)é??%@ng%‘ r%%g%g %‘E“@ ‘%5? 32%1 %’t“ PR TAT VEsI %QQ*QFHE

£ 1 M ACTHURES GFE A NVEDR AVENTE HAENG A 1@AcCATRIISIENGtORehicle.
ANG OGENI C EFFECT Field of the invention The present
invention relates in particular to the use of triazine
deriva tives or pharmaceutically acceptable salts
t hereof for the manufacture of a ne di canent having a
cicatrising and/ or angi ogenic effect. Technica
background The cicatrisation of wounds or rel ated
damage on different types of tissue generally depends
on. the prollferatlon of nem1ep|theI|aI endothellm

g, o o Y
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angi ogenesis is associated with the devel opnent of
many di seases involving a deregul ati on of

wo amaiolaed sati on. Many bi bl i ographi cal data sheeq/EPZNT/000226
exanple, a close link between the appearance of ulcers
and the inhibition of angio nesis in the case of
di abetics. Furthernore, IS well docunented that the

endot hel i al cel.l.s con tutl g.1he bl pod vessel
Che pam pnaPerLEiro aTRERONEaF ot BRemaF RPHe hady) PaF Ghpalar
use%ld&@s&g%eua@uqa@ ?)la'ﬁ)iﬁeb@ﬂbﬁg@ﬁyatbdtﬁbefaml1y
m cr oangi opat hy) har maceuti cal market currentI}‘/1
As teEPEIes Smariy: P@g‘tééﬂllaﬁfepalaaé:ﬁo% FBeoRARBHAcdaFbHCRNRR
mor®! G %’a‘c.t%tﬂc%ﬂa‘}f t‘@k‘.ﬂ%s Le?:lgg' Wac%ﬁcgagatﬂrgebfr lants
acti results from on'p enmentary nature of the
be lwagiiogs tpr dhec genus Whichiortiney aade ivoprpbsedlandtankbh

i,ves m_to a certain_ext t.heir ci.catrisipg
S AP HR A R RBh GarPah By RBuRBrRgenoY o
abé&weurarbxteraﬁz@t&o&f oFN waitings e ptue edr eagfage aheyolouratlon
stinul ate the devel gpnent of vascul ari sati_on, and

regul dhe Egieaér BOPRLRSIONTRESE £8pPEEPePEAMYEBnSPE method
N D Rind dil %'a% X Gl ﬁla?lrﬂogbﬁulgﬁtlbﬁl ey ekl y,
g ycerol, etc.) to whi c re ad acids (salicylic
preaicarmblberazoziarlamm @l amel lpopaldlad)lonrrthetahQS( nany

. i de or titaniym axi de aI| st ar.c
dlfi0 ) eI ntéﬁ 5‘%315(%5 a § aélg £alh géflfilngna plant
that @H&@%{Lreiﬁfdé@ Wﬂf@etlln@u@fe@t agkysabarastppl. ysaf:h a
am no acids) or al ternatlvel y vitamns (vitamn 21
va W&D AEHIBY GPEs Es AN bYalseEfe P A PUHAIERAFso
n%r& (d@ lear, Lahar/atol diation and
tex ﬁaﬁ}%agl{plnigeggglt%ln%ﬁ%g}s \%%%%trl sl&gr%ow ded
is b:,harhe:addchd ihmredin @ mutamte pdanthpepulptionpeAd§ernative
tr actedfromroots of t Iant Cen |} a [
poR; OnSrRESe EEMFIGTES X r Rerr E’)V}lgﬁé FQ%b?)yﬁ%Ctlons
of %ﬂd’ﬁ-ﬂ@tél’ﬁg\utﬂ'ge rﬁt@ﬁ:}ém h}%’:i:ll&tdfonCNAlla@en aapédpaflation of
gl ycosam nogl ycans. However, these extracts may al so
tragisgenic @ kR tdomdc %aM8%i es i n patients. It is
known fatn Qe Pfo hﬁlec qu)én%%tdnori% %ful@'a%li?t e rifb@fed
in the appear ance of skin conplaints, such as ulcers
wi t{orp lersn pd Wer dwsy imae rotiainsh guadecen Vieriys psgful test
rforating der t|t| ti,oRal, e anen
Sanpgledg e tHe T edtites “"tsre f‘i{qj&&jﬁb%to@é% 0 ngt%af;énglhg {g% Ye311ed
leOriisds OFA]ItfsaﬁiatlDeﬂq/fl piha)rmlcﬂfrlﬂohe1|srs\uenb|f0|ve'ﬂmed leafy
hy pog}( ycaem ant rqcﬂertl es of and preparations deri vegl
VedtaR kS SAThEE FSa%he FUNRNY /(O S8y 16 SNt bR 5EE
riglescribed in FR 2 804 113 and WO 01/ 55122.
Unexpectedly, the applicant has now denonstrated that
t hese Iounpumtnids Qﬂk%aqm}m ®dldop dEicept AsNeoEl t s
hereof al.so tLrisi ngj.0
et B AR B RIS g te g
pratd’lﬁLsL@cE vﬁft}délreamtdjme;s d:fhatmamrlercallbaft@rdnwlnao(rl petween

below., R2 HR4 | R6 . I n whic ,
We'?%e%n%ﬂﬁ@%r@f?%e éﬁt ]ﬂﬁgz(?g}% 6rﬂsﬂ?élsleolllso£%ﬁél very
weZQI Q%bIé" ardurla Q?H:Q aldeds Qﬁt itoRakonnsuRst ithet @dpey. In

hal ogen, (Cl-C5)al kyl, (Ci1-C5)- al koxy or
the @@)@@@mu@wﬁ (1121,'2a @Emeﬂékeﬁﬂﬂtlm ia@sh|qirhorium the

by, Cl- C5) al k
dlg%%;o% adrl‘< nyI op?pﬁ% r% su stltut gtrj l(ay hal zngenoxy
(C1- C@Hié(tyﬂatoive(]@i, (.T'.'ﬂ')ealakmqou @%kv(i&’)omyrldrmaldoydprlses

op tlonaII substituted b al k or
WatER Y 2 R E OB G &cﬁyrzfacr R g ST be
het er oat ons chosen fron1N, O and S and optionally
substituted by (Cl-C5)al kyl or (Cil-C5)al koxy
- (C6-Cl4) aryl (C1- C20) al kyl optionally substituted by
am no, hydroxyl, thio, hal ogen, (Cl-C5)alkyl,
(C1- C5) al koxy, (Cl C5) al kyl t hi o, (Cl-C5)al kyl am no,
(C6 C14)aryloxy, (C6- Cl14) aryl (C1- C5) al koxy, cyano,

T
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car boxyl, carboxynmethyl or carboxyethyl,
(C6-Cl4)aryl optionally substituted by am no,

why@roxeky thio, hal ogen, (Cl-C5)alkyl, (Cl-Copel/Er2097/000226
(C1-C5) al kyl thio, (C1-C5)alkylam no, (C6-Cl4)-
aryl oxy, (G6-Cl4)aryl (Cl-C5)al koxy, cyano,
trifluoronethyl, carboxyl, carboxy nethyl or

rboxyet tero b ' n rynore
rurf BRI Lol Chh, L 108 vl DEBRL O 0e, 1
dihydesikypbheag1aY aninheo, Thydr Omdbouhﬂl os hahogened to the
(.C1- C5) alkg éCl C5) al koxy g alkglthio,
proéefte@flaméwt fi R ac{‘OS”@TEPErVF Rpin e enzyme
polgfgﬁeg%@ i lieEh- Cahakkaxy 1vQy@Bﬁ\po{1ﬁHE| WREGHEERY ! be used
car boxyl , carboxynethyl or carboxyethyl, Rl and R2, on
in tthesornr@smﬁ@ 1au¢duRs bm@ Rare patt hémbdtpdr thapllorogenic
ac1%ossiI g %oggﬁ QLQVQ: geghgg(rbered
ona con alning one or
nDre Habenaabnmﬂoahdaemhémowemat€5and S pmdnposhohhyg a
bei ng substituted by one or nore_of the
eSO Gt SR 2o PG SCRAPUBaNLopCLH BAF AT R RRE 18
obtEGhaEkalkoxupieetiGe) al bbhh'a@a.oﬁcéf ).éh&é' 881 BRe
(C6- Cl4) ar ony (C6-Cl14) aryl (C1-C5) al koxy, cyano,
S creEnflingo M6; of @aﬁbeﬁyﬁntégnbé};@nﬁ?hyptém plants from
r I ar, n:fr
o S L e A
scr@@Mamgt@&eﬁhbw amisngf akpdddasgbloulabiohalngehe screening

Cl- C5) al kyl,, (C1-C5)al koxy, _(Cl- I kyl t hi o,
oA a6 O RERSEL A & PBLGeL Plant’
(C6- C]I43)ea|b)l|a(1'1@11@5)aa|s|ﬁ6.>§¥tb1§7yanQeaEyl frbgetalmtahpllant more
car boxyl, carboxymneth or _carboxyeth
in P(aezuezld)a&l Re AT G pt i g‘ﬁ&lhi fﬁeéesgﬁ £at éaebgeaﬁﬁnéactuca and

| | ey C
%rt%s)%ﬁa yIthlth%a %%%&esg%%f@g)ﬁ]%ngﬁt(lvg érC;é) ghKAXY, which

belamgsoxp, t@l@g@ll@)sa@m@rd@ﬁ?) atnkloxyl peyahgular to the

trifl net.h arbox rpox.
Spec?&reﬁo%; c?‘r?rl'% 5%-}’ %@IC [ on%?éldy Sibstituted
by amPl’iQ,fémdil@')gylthet Ip)ll(a,nthalfogaﬁ 1(1@33n€5)>a| kgl identified

, Cl1- C5) al koxy (Cl Ith|o Cl- C5) | am no
in %@@ éf&)eenaraﬂdow @@@ )YalsﬂlFé eB5R5 ga% ngcﬁaﬁsduced
or tarasfelnttowm%@lwndu%ab%wfac@aaki%mshwhlah but is

car boxyet hyl, -(C3-C8)cycl oal ky Bﬁlonal
subﬁﬁmrttl;nfede@;tedmt@o aﬁwmm whteﬁ gr B&l Bagen, normal

hab((lgl @]%I E')ﬁl gmrgl g.z%? C%z%ap(lg%tcé}l@hlﬂﬁl btﬂegerably not
shdMﬁmﬁﬁnyamyma@mCGEb@1k0ﬁ¢fecyano trifluoronethyl,

Cﬁ;?g % carbo§%¥g%${ﬂ1 ﬁ%ﬁgé %éQ§Lwﬁ6Feidentified and

se QLIPS HRS e rom NigRidndadrand reglicedakbynd-
substitut ed by am no, hydroxyl, thio, hal ogen,

indquecedcsugifiaae fp@)umalsdwl PregesyaPkyserps, of these
C 0 1
1S SR TP EIEE) kB oo S Bl Payeoheeh, piven the

acq&uimmyhnnmﬂnbamylnmmhﬂ ior TedlleodyeDeykils about seed

Cl4) ar optj onal substi.tuted b
Qe SARIARIAT ANEST HAROREre CLE Gy ARy, Eraps) 41 p8sgy 17
Exdnfpl-<LC) a|’ﬂﬁésiehld33, ds@t=Caral kigdanmbeeaucEbtbed) have the
aryl oxy, (C6- C14)aryI(C1 CB)aIkoxy cyano
singlq [<RSeh hyAnarastsaiAt 1o afh ey OFetignificantly reduced
wolkRl DOHELW |31 s BuGEDRRE eroaky hhRAKRY LRBR car £BRI €
het eroat ons chosen fromN, O and S and optionally
substituted by am no, hydroxyl, thio, hal ogen,
(C1-C5)- al kyl, (C1-C5)al koxy, (Cl-C5)alkylthio,
(C1- C5) al kyl am no, (C6-Cl4)aryl oxy,
(C6-Cl14) aryl (C1- C5) al koxy, cyano, trifluoromethyl,
car boxyl, carboxynethyl or carboxyethyl, -
(C6-C14)aryI(C1-C5)aIkyI optlonally substltuted by

s s o ~A ~—\
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car boxyl, carboxynmethyl or carboxyethyl, or possibly
formng with the carbon atoma C10- C30 pol ycyclic
w0 e@gur2opti on ally substituted by am no, hydPOREP2007/000226
t hi o, hal ogen, (Cl-C5)alkyl, (Cl-GC5)alkoxy,
(Cl-C5) al kyl thio, (C1- C5)a|ky|an1no (C6- C14) aryl oxy,
(C6-Cl4) aryl (C1-C5) - al koxy, " cyano, trifluoronethyl,
car boxyl, carboxynethyl or Car?ﬂ ﬁethyl R5 and R6
DUSr6gétRér 2alf 95 §6§§Fﬁl regPEL8ht PRy thE group =O or
di s't§n LHenAbENG tgen uﬁtl(i’@rﬁlfl t%,hetepagyehoankyl 10kegistration
groaryl group possibly being substituted by a
cha(r@]:t@&)lmtms,, eag- @8)ecyeitogkpct edCE OCCRerar ;Hhe se criteria
n Gl4) aryl (Cl- C5) al kyl or (C1l-C6)acyl group, and
%b tHe racem c fornms, tautoners, enantioners,
di ast ereoi soners, epiners and m xtures thereof, and
t he pharnaceutically acceptabl e salts thereof, for the
rati on of a medi canent having a C|catr|5|ng

a7 oT _anyi Ogeni ¢ eff ect. T1he [Lerm nmenper ed|f r.1 n
PLa BB by | BTG LRE® LT R Far t | JUIAMD czfﬁ'gsmnsat PGS et
ri ng, such (ascaecyefateexyl , plpembdyl or

06?&1,9@8 oy %éD 16?/.? glrloup The tje ‘{]}T poI ycyclic JEOUN. 5007

neans _an |nnnll\/ subhst tut er]

05§aﬂﬁ@@9ba<@dgmm7¢cycl|c group and 41N partlcula 1@ Oct. 2006

sterord-TESTUUE. _One _partrcurar group of conpounds of

the formula (1) is that in which R5 is hydrogen.

Anot h I QU LARANGS, G S oI 5

() |§rrﬁ2%1nt‘}e%%\ﬁ%r e%]:j %formwﬁ]the carbor?a
redﬁdﬁdtdr\MhsémuquundﬁimnuaﬁduahnﬁaQﬁlﬁyﬁQQ%QM¥QﬁHﬂ? @md

bet ween 3 and tlonally cant n|n h
th ar?etae‘?eoe&%‘?sma?gsee Wrorrﬂﬁﬁ g &hd g) POSS| bJ1 y nq:loél Wit

Céﬂlgrﬂﬁ d3Y 1M Pmd R difed ha?}feolﬂemvmu@ grmmgpsred or
(Cl )al kyl, am no, hydroxyl, (Cl-C5)alkylam % < b
ab%ﬁn@wmr(cbﬂmce  CHIERA I SIR IS HACE- 01 4) Y CHus be
br a\%(%jm a%ydcéﬁéé]r %ﬂﬂ%o)@hatororflcglmé’!ltw ddaesamhare the

ycyclic residue optionally
feastuhsé.l thtee:[h tah'ﬂ g, artyedrpepd Lt ity o ramlsogh,@ cross are

1n<§ CS]; al k tﬁb Csrz%erg%d (caln %56,) %éﬁsyéetch bcﬂz subjecting
thd$d-Llhad W_d Gy cread ki, meCt;&ﬁ)’tD Jof rild uiorwoeret o .,

car boxyl, carboxynethyl or carbox et h ot
Pr T art e AR Ao KR SHLSTET G 13 95 the

pendey |y «dhesen Hawin .
lm;{@g]f 0 I%% ﬁ%égfo%%go R%%{l CZ%?L;I kyl groups optl onal Iy

subst|Tmﬂeﬂhwgntnnnufuiﬁhﬁﬁnqﬁla&@ﬁ(ﬁotﬁﬂQﬁﬁﬂV a parent

pl%r&i ‘%) | ky]rgﬁé 1orz )C%‘%ﬁlg Jﬁils @'A%érhé& ror reduction

of (\ﬁ&:l@i—‘ﬁﬂt}@é@l}@ﬁ adk@a(glo@yaaitmon ters ffo,mtd)n:'m hse parent
car boxyl, carboxymethyl or carbox Prefera Ie% A?the
DLaRT RS A BT AT TR TS Lt T
pak&le C20) al kyl gL oups ppiieral *Ne@&@@&'éﬂtﬁﬁs@yt wound-
al ogen, (CI=C5)alkyl, (Cl-C5)al koxy or
ind@3ed8yeytioal dky$<30h®wea‘p¥@fl'érh%l et R i P RS 2

0).al k) I o ally substituted by hal ogen,

Pl%’t‘%-%) Frytt? ’%1%2) al koxy, (C3-C8)cycloal kyl or vice
ver sa. Tips eilefr@:bwon R5uﬁt11deR6ral@té$1d‘e<p)amhet1$ | 9f chioseplants
fromH and (Cl-C20 alﬁg grougs oPtlon subs£|é# L ed

of hyham meenhyel ox§Pe Ph7ES naf bpen: Hiert %% A kyt*

heé&g gf’) LAY, a £ Lln & Bl Yyt hai }lé’ar(@lt}@t) ath Ky azﬁn &9t surface

Cl4) - aryl oxy, (Ce6- C14 aryl (C1- C5) al koxy, cyano,
thatumaMobgneuhy¢ctc§@b@y§¢o eaFpbk9n et hyl or

car boxyet hyl ; nore preferably, R5=H and

R6=( C1- C20)a|ky| optionally substituted by am no,

hydr oxyl, thio, hal ogen, (Cl-C5)alkyl, (Cl-C5)alkoxy,
(C1- G5)al kylthio, (Cl-C5)alkylam no, (C6-Cl4)aryl oxy,
(C6- Cl4) aryl (Cl1- C5) al koxy, cyano, trifluoromethyl,

car boxyl , carboxynethyl or carboxyethyl or vice versa.

o o M Y
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used in the treatnment of non-insulin-dependent

di abetes and pat hol ogi es asso ciated with insulin
wo emstaeze syndrone. Techni cal background "D BOEERR07/000226

mellitus” (or diabetes) is one of the nost preval ent

di seases in the world today., I ndividuals suffering

from di abet es have been divided into two cl asses,

nanmel y.type | _or insulin: t .dj ahet [

and e ParERonEntt AL P RE R reb P EPed i oo
culthieDib. riaenetratlei pldapendaat deabhéheshaebbsénse or

(NIDDM accounts far approximtely_ 90% of all .
redycsBen o3, VaHES 4nESCramiead H5SSPHERFATAoRoag4fouRd in
theMphlin®n radil LhilcR the bhkkad SbLat efeat 988uékbehleiet DS

popul ation). NIDDMis characterised both by fasting
dertiyeel.glSpche regeasd agrdg Pdenssedrpost prandrhl of nehédses
inJéﬁtQk@?"atiC glucose levels. NIDDMis associated with

avariety of long-termconplications, including

m cr oTaec Unsendiionedaeshesucklasesetonepatihgf a plant of

nephr opat hy and neuyropat hy, .and macroyvascul ar 1
theyildygdidd ol FFogs t r&ﬁ&gypﬁéﬁFF GPrBeBSeITRIReFBRE 21S°

havdd YHeL T dat uddl Mile g4l SrsheweatrCausal -iahateanstikpace
_ between | ong-term conplications and hypeéglzcae m a.
dispedemratdon”t-s Whisthiede @b RothEhpi aeedesawenthvF &Rf plants
Gty Al BT t e SheekbahMe tested i
9t ros&%%%#&gﬂép§§$ ﬁ§$e o? ? gtf?rg?htine engn estec in
thes tscaterth itnly sertdloglt iodnshiep inwemanoby Fhewinygenhaen also

i nsul i n-dependent di abet.i cs have substanti a I
reIAERE G dRPERSI O oaAs 5PoSPB08; SRabr TPRALE ERbpRoochee
or Galdus ddf dfhewualde isidjcedt edafodicgblletrgbyeaeascfound in

control. Tighter control is also expected to benefit
thenopdgd ipatli &8s -Hyper gl ycaenia in the case of NNDDM i s

assoCimdfeq et 110 i1 %%ﬂﬁ@r%ﬂla_IQE}O%E?eg’Lnt@?EEEYng for
insulin resistance and insufficiency of insulin
thes goroateismred Tegeitaibilieamamkest. st esPLRLDBM Bbokgsed on
. a contraol.led diet and con tralled physi.cal,e clLse
a1 R T e PE6TR CRanday TOF tgy 4bar, ceegpet Fuit8 ana
vedataibirisghti 01ccoldsie rledd T eandadileceihosstbe désghioured
can inprove insulin secretion and sensitiVvit

0
Prqdiisl iF Hfd9osed Y OGRS BERLuREs " Peduced or
absefftf &duis firMc hEREIFIILC d8Rlcd 1bh@ht§8ANObEbehe invention
controlled solely by diet and/or physical exercise are,
is tthars tsuddtadd enifiounst din gcicgisgse: vegetAbAgnpepdyrts, like
cat | es of..oral _ant.i.diaketic : t [
cut LS Sl RSB SR pRYCAT L B8 e
scrseaferl iuimy ithd adetrheod Bfeyhar e nveptésenpedcetsesdt | y,

b | SU), .and "glinides". A d
veaghab b o 1R Bt SFYp ARt PCuRad 160 Cel BRPER de
inddddir iy Aaldiiddol suirdegnrel amidepgbybusiede veBaeablies) , in

Euglucan (r)), glibomuride (Qutril(r) I'i cl azi de

rPaytdaniadt AHAOSSseyl iledsivaede e@%ﬁeﬁ%ﬁ) ;V’iagaog thpti gest
e SRR e S MR AR GG Eneoeon

den{dimtoiared )9 havagenmedilfdtcatdduc 8 egddoggépesi seduced PAL
resented by. the biguani.des.. Mention wll be made in

am{fac% ﬁpiplﬁ éfepoef‘r}/dr?é}h;f &}erﬁ”?é"u?&b’ﬁ‘age( r), Stagid(r));
insulin sensitisers, represented nainly by
t hi azol i di nedi ones (TZD). Mention will be made in
particul ar of pioglitazone (Actos(r)) and
rosiglitazone (Avandia(r)); al pha-glucosidase
inhibitors. Mention will be made in particul ar of
acarbose (G ucor(r)) and mglitol (D astabol(r)).
Triazine derivatives wth an antidi abetic effect
conparable to that of netform n have been described in
WO 01/55122. Diabetic patients are noreover known to
be an at-risk population as re gards the devel opnent
of cardiovascul ar pathol ogies, in particular

o o o o s s R o o o s s o,
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as a result reduce the total anount of chol esterol
produced by the body. Theconpounds nost commonly used

WO pooviog72e9 ass of HMG CoA reductase inhibitors BCEEPNE7/000226
statins. The use of statins for the treatnent of
di abeti cs has been studi ed. d-or exanple, US 5 130 333
concerns a nethod for reduci'ng the risk of type I

concerns a method for reducing tl ype 11
et B S POT B en e oS 0k R Blvas ati e

| ovaswalknn leptavastat haroesyeloahdt ppocdasedusy cutting,
conbi nati ons of conpounds or various %teﬁtqdnené t hods
manysilgg fc ¥onRa e hecss 2sRpgEREE2hETeVBLER UBD Fgg‘édf"
s1gnQ'F i@%ATPespise 488t8E5pa0HtUSrbplaft 984reoNcREAifested
met hods for t?he prevention of or treating
by ar baows oire pdsiks ddsceanumeiaoni atadni AR3aFaRFoROt BhE wound
sur tcI e..ntpi%fki C%EE' Qﬂ%'OOBeOEbQ%QBAaEegE!Egﬁsﬁistant from
ARBi tors and 6f syl in sensitisers, such as
thet hicanad isdeifadicones theheiprébepfedhbMte&bAasedatiage the
inhibitors are .in particular pgavagt ati Ny I vagt atin, e
butdi. mpoEetdmgs Pllﬁﬁéjtgatciaﬁ, arfPaSfaPri®andator 1a888P Aus
pridd RAHIRRL SCORNRIiRNNG sa copdidakiren b Bky@aenta hBiotic
parallel with a reduction of lipid factors and in
stg@et iQguloie ToMAtDT iolods t&CoFTPE -t hus desirabl e for
| eadi Rg, I @ i09LL@NC ?)tﬁn%l oFf qilRechibikatachohsel BrEBBted by
case of patients suffering fromnon-insulin-dependent
enzyireteitoe sacaridr itel, atwid chatilsolsegioeglyseohansed as a
macrovascular and.m crovascul ar conplications besi
TR 4 MO A @RS B PRy 2 e PSS RE at DENS ©F
pol3HRITAING dnd e dtivenbredugitgnidbird aetll yheedteemt he
side effects. The applicant has devel oged a novel
phar mé&e dTRCAC 3EENFEAYTRGH Of 8F LaYREV g vpeypfyin the
brdut@iy Nedhe H UAYPL i LicRidieyPahamelgesoaf to
pati ents suffer ing fromnon-insulin-dependent
enzyimsEidice Prayavimd sisngiathaestricigdi 6o éetince but has been

ant.i.di tic _agent .of tri [ t , LSu :
ae SRR AT T Orr8r 5705, B RE ABR AhvbhesR in
podtiHidiviert dButelrinrtdromadide dal appiposbtnanahasdnpbtato.

been described to _date. Descripti o% of thefi ni/lenti Qn
In HRCr FEShLS NERLYoFso81 6% §CaPRoPEE ©f the mos

impladmC e ails GORRASIHY A GFRIhShRgsdn BMBe©abration of
reductase i'nhibitor and a conpound of the general
marfypraugcegded iframh druiRe are VRICAA®IRE -are
i ndep Y f e fall aw.n PSF whl
(G B0 e O R e et By A ogan ™
t e 1k iad &y Iwh i(cfil -2G%) -atalthex yeduct@dnC8ycpeevahnkyibn of its

- (Q2- C20) al kenyl_optionally substituted b al_ogen,
CGTRE ] O S(CL B RIERy 2o BErs8) oGy OF Food
préfidinalppo Lisliisdded Bedaliegenn (whickdpalkyhedbls

(Cl-C5) al koxy -(C3-C8)cycloal kyl optionally, i
resithiatd thi et vy R16 cpddiesa ty Rdyg rise to the

-het.ero(G3-C8) ¢ K ' € Qi
R R L
norsidrstyattied 1ea(tGbrEh)laad) It ot heCEoeHpglikaxpt brown or

- ((C6-C14) aryl (C1- C20) al kyl optionally substituted by
blaa‘gh r%l,g‘?f%fa'r%xw , thio, halogen, (Cl-C5)alkyl,

( C1- Co)ral kemiey . p (Bl Gperdilad tHE®D i s( @hcCheal byl anisma,ll gene

(C6-C14) aryl oxy, (.C6-Cl4)aryl (Cl-C5)al koxy, cyanaq,
Faiiy | Qforgietthyihe Mqakmrﬁ)ew hgye Gl Terent
t erPS ROX VBV pa t-1 {100 A M QRIdteAA]d ¥ nuRskiitut @d by

am no, hydroxyl, thio, hal ogen, (Cl-C5)alkyl,

(C1- C5) al koxy, (Cl-C5)al kylthio, (Cl-GC5)alkylam no,

(C6-C14)- aryloxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano,

trifluoronethyl, carboxyl, carboxy nethyl or

car boxyet hyl, -(Cl-Cl3)heteroaryl bearing one or nore

het eroat ons chosen from N, O and S and optionally

substituted by am no, hydroxyl, thio, hal ogen,

~A e~ ~A e~ - ~A e~ o
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formng with the nitrogen atom an n-nenbered ring (n

between 3 and 8) optionally containing one or nore
whedoenoreons chosen fromN, O and S and pos sibkPCTER®BOTIE0226

substituted by one or nore of the foll ow ng groups:

am no, hydroxyl, thio, hal ogﬁn, (C1- C5) al kyl ,

(C1-C5) al koxy (C1- C5) al kyl thi (C1- C5) al kyl am no,

et ) TRk WAty SHB0R

1et¢:@bboxemttbﬁhs B3 fZedeRt areo uedepemdemhl yhehpBeno§yothetic
the follow ng groups: - %Cl C20) al kyl optionally
ands y$Culdre § 15y Ugnho thﬁyaﬁé thi o, hal ogen,
(Cl- Capal kpleni &1 s%@'r‘é@é)’of( epoCeral BykEBkObetween the
(C1-G5)al kyl am no, (C6-C14)- aryl oxy,
dlf(f@&eamp@rqdlceel c3) z;|ek:@we cyafiseier pEidoderbvAyives like
car box car hox th I r I
hlo( eﬁéﬁf) eﬁyl%gg{%l 0 (?Ly %g stliﬁ%ﬂg BCt mn PPO
sudatdiaeeyl , thio, hal ogen (Cl- o) al kyl, (Cl C5) aI koxy,
(C1-C5 aI kyl t hi o, (Cl-C5)al kyl,am no, (C6-Cl4)- .
aryl oxdyre deaed1 Af I(P)ﬂo( CLZEBFa LR RPT E&Sﬁ&?w%‘lli’ induced
updd '\JdLHﬁle@eth"fyl 1568 RO ue CHROXYTRERYHeBl inactively in
car boxyet hyl , (C2 C20) al kynyl optionally substituted
thenychamninp L anfdr 35pgn Wn@mﬁaP@@eﬁs ectiveyrgrkypich 1s

I hi I

R LR s i S oS Dl 3
reéard:fngczrrormiehyIacmﬂrekmmsl broaghax yintret kphtect with PPO due

car boxyet -(C3-C8) cycl oal kyl optionally
to ety Je%r ¥ no, hydroxyl, thio, halo gen,

(Cl C@r@'lké’dbudecl t(l;@ r@%tl(oﬁl'o@Sb@llpreths, which are

(Cl- C5) al kyl am no, - C14) aryl oxy,
the @al@unmmfcff@s) aIsKoWiu REOTy MoMnGdRgnethygretore,
th& PR Cr% YiE lcgtt(h@'eb@i)é%hiylseems not to be

er o](n(% cyc]I oaI

- he yl bearing one or nore
1innetest Gayt drl'Be catmem: fcn‘brﬁm i@ & Seafd tépsiuenduty rather by

end ntea ol Rh DR g P Rl 10000

(CL- @@'ﬂ@i@rﬂé@edmr@l@ltwt)ﬂmynay differ between
( C6- C14)aryI(C1 Co) al koxy, c ano, trlfluorq_ th@ﬁ 1
CreRF hBGH SNy It IRA Lot e Aokt Rfi P odls is
4)@8 YdertPitd cana] Iprsiiisid e it ¥F e fruit
st é%%‘f @C%hleo hdatfmbgen (cﬁ%) al Kyl (Cl-C5) al krélxly,S
wi (IR Gx)al houxt H & e X CIOWBY ik haTHass ettace the

erWIﬁl?%glF%a(ne o%lzma Y %}%l C@C%%W réé%éﬁ;/&l% the fact that in

1 e €1eui OO Xty10d Ip'ély;ﬂ(&élnd]l Bdietlermpryyt desads rigp dnee symtigrsd sed
het eroat ons chosen from N, O and S and optionally

de sBR¥P | 1R Y Ehi%ho, hydr oxyl, thio, hal ogen,
(Cl- Coypne ad Yt hed £ -&B)pd nc(lcél St KydHdvugh a
(C1- C5) al kyl am no, (C6- C14 aryl oxy,

we?(l:ecmnagwumd C%%%mlfaje)&ﬁd’lw%}f TGty

XX d £ thi
onf i PRdpand i AAUIRAYY (PG EREGECHIRA CRSd Sisp iy this
pathivay, ikydsaoxyysed hb‘p tllrmleagziyme (rlerGE)al kyiine ammonla

1Y%C1 g&?iﬂ?’%}gwgof 1‘—’215‘% éclf}(?ﬁlcg ﬁ‘ig ky%:yrglngchev

pliht f bHPE OHEL hyian@aﬂ@pxyﬂaloparb@xmw&s)or PAL converts
car boxyethyl, - R5 and R6 possibly form.ng with.the
theapBERC a2 BhH t BRERY LR 2REYe a?%n%}fe%/ l’a‘i%lfﬂl?re%r ed
snikal0) BeLueen 3n@90cBinapiéonaldy containing one or
nor e roatons chosen fromN, O and S and possibly
bei ng substituted by am no, hydroxyl, thio, hal ogen,
(C1-C5)al kyl, (Cl-C5)al koxy, (Cl-C5) al kyl t hi o,
(C1- C5) al kyl am no, (C6-Cl4)aryl oxy,
(C6-Cl14) aryl (C1- C5) al koxy, cyano, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl, or possibly
form ng W|th the carbon atom a ClO C30 poI ycycl | c

e . L T Y 1
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and one or nore pharmaceutically acceptable
exci pients. The term "mnenbered ring forned by R5 and
w@edozion72par ti cul ar means a saturated ring, SUCPCHEEPZR07/000226
cycl ohexyl, piperidyl or tetrahydropyranyl group. The
term "pol ycyclic group forng by R5 and R6" neans an
optionally substituted carbon-based pol ycyclic group
and in_particular a sterqQid.resi . paLtic
groupqgfafﬁguFEVeW Pgﬁlé n%grgéggﬁg %%ggﬁagéu%i%g com
indpesiibnoBs @nCogdnedekprebeibnventi BALI acwhvihyt hEhe
triazine derivatives are con1p$unda of #hehfornula g%l
formatiRine R TREOLYPREICIGed SARBEREF 2p&Ft el aF RoF obPp2oPat*e
actliRE bV GRliAN s6eREeRtESs thie PRAr ABEEVEtFalnaapashyi ons
according to thé invention in which the triazine
woudkiingatifv detangec dspeundspertane fachararesPonfihhechor
R5 ,and formw th.t c a - I
o P dd S P mertbared 1 13 L bERReba  Aokad By hcBEEn
12 19ptaiconalillsy atdntraifrireg cese thereine . hEbervatronstchesen
fromN, Oand S and_possibly be ing.substitut by.on
TSR W PRy SaReo P eeearhi Ry g Figat
outBEHOBH £ HLChrdRkal ikshaidan @i sebiexya€lobSreaction. For
(C1-G5)al kylthio, (C6-Cld)aryl, (C6-Cld)aryl(C
exalnpds),althex et ior thoof wetlpxikasesr B8RPAt BAFaPeEd- eyggested

al y:cycl.i esi t:i_onal.| It d '
b e G
digdal-di)ead iyl t (Fukunc®b-, C3).&l -k eltarilno, (20089 CI4) asyligxyFood

C6- Cld) aryl (CL-.C5) - al koxy,. cyano, triftlyqgr t hyl ;
Che&%\'r br’o%&/l ,458%%?535[&‘;%“&‘%& %%‘oxyefahyﬁfl x%gt(aEZr BXbsei.
Bid@ddHidl ars i@ Qigh .0fe 4, ha grnamtsison concerns the

phar maceuti cal conpositiaons according to the inﬁggthon £

i n whifh thfe aNaYRS € tderityaciepesds @0c RfoaNas 18P LHEY ©
- | | i 2 & 1 ndentby to
ln{%@n q}}{dogn?c‘}le{whe\ﬂgo I ol\%% ng Qg‘ﬁﬁ%ﬁi‘ :ter-ll(b%%ii%gb)%al kyl
disopiliconad  jors miest itteutlddniyedam no, hydroxyl, thio,

hal og (Cl- al kyl .. {C1- | k Co
(Cl- C5 al’i&ljft“r%ﬁ%}fer( "-Jé?)nz];\‘ﬁ %ﬁ)agmw%)é?ﬁd(lég- EEgpomehow
peBFed vy byt Ghellpl)aarty |(Hdl -stfysalduent lycwasdgnal is generated
trifluoronethyl, carhboxyl, carboxynmethyl or, _.
ChieH B STARARIS: Vbl S 'RE L T IYRBOSTd YR Sfiged for
1et tlePENAe g d o Hasab IS WRAE and ChcEl)ialiley wanaups
optionally substituted by hal ogen, (Cl-C5)alkyl,
prinGixih) bk osarant gCIT TR [wsaing Iheaddgng gnek dedismye
R1=R2=H ,and R3-=R4= 0) al kyl tiqnall :
29 L HATMP s T oTed Ay et hhe nany genetic
f a3 £8) ey ci ad kyd d airn \iaen tvigrss &.hePrddfsecdlgiura tRena g sRense
are i ndependently chosen fromH a Cl- C2Q) al kyl .
of gW%%Ee‘i&?%%%?? zt’s%ﬁ}éef i"‘lrﬂ{ SFBY O%C'jn' (ée,sehf1 roXy ential
tatdd©s i ogeiet {Clmdd) @ dotl iod Cb GRAldeoXx, eliminate the
(C1-C5)al kyl thio, (Cl-C5)alkylam no, (C6-Cl4)-
woumd 1 ,C%%&ﬂ¥§99%9%4%?39¢5)alkoxy, cyano,
trifiygs c%f]ytl,he§é"lr 3o CABETRLLY |
car boxyet hyl; nore preferably, R5=H and
an®REEG L1029 akkgwn opt | bmalhyoswdsbtitt vtsedinplean v what

hydroxyl , thio, hal ogen,_ (Cl-C5)al kyl,_ (:Cl- al koxy,

ex%%ﬂg ‘%ﬁ%ﬂ” kg??%?]ff’ I’?%Pf &)%Wiﬂ%lrﬁ n%o,le( d(?‘ (E% aryl oxy,

d1i$&61 &1Ad oL ¥h (£4a65) b ko Ype Ky, havd fd wermenetemdral
carboxyl, carboxynmethyl or carboxyethyl or v'cg1

fugel san Al poFel phat e ctf arRey et dP Xﬁ?%&ﬂﬂ¥HQénF e plant.
concerns the pharmaceutical conpositions according to
the invention in which the triazine derivatives are
conmpounds of the formula (1) in which RL and R2 are a
met hyl group and R3 and R4 represent a hydrogen. The
conpounds of the fornmula (1) may especially be chosen
from COVBI NATI ON OF TRI AZI NE DERI VATI VES AND | NSULI N
SENSI Tl SERS. Field of the invention The present
invention relates to a pharmaceutical conposition of

o o o e
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mated to affect 12 to 14 mllion adults in the United
States alone (6.6% of the population). NIDDM i s
webaractey i sed both by fasting hypergl ycaem a BOTER2087000226
gerated postprandial increases in plasmatic gl ucose
levels. NIDDMis associ ated,wth a variety of
| ong-term conplications, incFuding m cr ovascul ar
di seases, such.as retinopath ephr h n - :
neur o Shy TR el SRCEH Apuatc bagRel FaR Lo ivity 1o
con@aldeiaidy thedel dditeeadainurReobsoshttdgedevalanEmhkbttuce,
nodel s show a causal relatiqnship between | ong-ter
prodyesis @t itdiss PRSIy PErgRFeaE WEPWR& il 88%& ko be
inRRkANaY by ddie Habelqs Gantr ek oapdckeapki 6@t HeBence
Trial (DCCT) and the Stockhol m Prospective Study have
resfpomsehasf iwestl -t iThe rederss redued nohitger wpanhoAsAbpefnPAL
man by .show at__insul in- d [ t :
2t ST S Sher i BEHIEROERt AT hap BBHE-Bnice
ot YO esSiionObddicks aaupld- iaduiceds brbwhliey ahéch may be

subjected to tighter glycaem ¢ control. Tighte

T30 a0 A €0l 100 KEAFEAREH o b ERE PEPRFEBNPPAL FERESS

culRelgloicaem a in the case of NNDDM is associated w th
two bi ochenical anomalies, nanely insulin resistance
and i dsidfeMigieon AP fadtigHtivn h@écﬁ’@@@oﬁmpiﬁédi &Pt P&l

. t e IS ase |l I

i OO el i aiaRe el ReRELI® sREuify, FEC

browmibey pfteditalzdt ibys rardacdver BP0y e verl sobeye ific@?Rpealie

si nce .l.ass of weight can impr.ove_insulin secreti nd

SUSGERE A1 Y (56 DRGSR Tind Uy B8 Hor Fal 51 fladabs )

p1diatd enis, swdening frererdiperid yeaeteasbhad bynhake

. be controlled solely by a diet and/or pgysica

inshtas & irte @ MAT S rediEran APPECAIChalPYIPEb BT Es. A

suéwggefu]]()firpaél‘g&orf e .ors"i‘.{charé#ﬁpq:'o%%t lcempHiB&es the
currently used in no therapy for the treatnent of

foNdDDOMg stepdin secretion stinulators. They are
represented, firstly,. by _sul.faonyl ur G n :
"gIinfﬁeéf;ﬂ9ﬁ??%ﬁﬁN9£;%&Xﬁrﬁﬁg%ﬂééﬁaxaﬁlggéO%a%ég¥ﬁs’ i

pa:ﬂ?f&bdmkt a ngft/a}?’:tf E:Ldpagmadi(ﬁc(rﬂ Lﬂlri(diomaib(aml):) ,popu(lat)ion can be
gl i bencl am de yburide (Daonil (r), Eugl.ucan (r),

SeTh AR (AT RN (35 )52 oA o)

mutH 4Rt rd sehdAneined (dony b tHd 2ude dnddeberasa( o) -
As regards the "glinides", nmention will be nmade in

x-maysicul ar of repaglinide (NovoNorm(r)); agents that
reduce, gl S1,S, esEnt y i Wl TN
N@ntig%'ﬁ#%?q%%?ﬁggéﬁfﬁﬂgartléﬁ%gﬁz5?Hﬁ%??%ﬁ%?n e

whi¢h useaphagiadn )is Steged (o) )g woursll | ies pserssi -tiinserosd

.represented mainly by thiazolidinedianes (TZD
A1 §Ret QA Tt 9T ‘?J"Le L'r%ede[}/:‘r"’Hlllpar]trf A< clarﬁ (?gl-gietakffloﬁ’eegetable’
mofé\ciﬁséiz}t)im{ Oﬁé@ﬁé@,z@}ﬁii(v%/&ﬁdivﬁ.(ﬂﬂddf, which is

al pha-gl ucosi dase i nhibitors. Mention will be made in
chappel ked arherugle FHoNA@LAERQ 1)) and miglitol

(D astabob{i)dor HMEYE on L4 (IRNGRIIARY B SR & their

| oss of "efficacy over tinme. This is referred to as

wols@cnasioryse efith enespectTHic past riepreasdntd igsaleBedeion

unsatis factary respopse after 10 vy s..of t nt.
poRtRELt hPEE QRN o Have SO S 1 SH T & poas bl o
mod Of deat i vh | hwii 1dls bt & &y esvhiny rghd prduesswingy of the
pharmaceutical formnetformn with TZDs (EP 869 796
plang BEp BEAtHE6LEL)2 MAEOVEFICTIR Cofitfatibpartictiar
leE@ﬁiQr 'Tédﬁ]dfvé 05t Ohi{ B2oPe A AVSEBIRRI{J )domiish RRelttice.
mar ket ed. However, these metform n-based conbi nations
have adverse effects as sociated with the use of
metformn, in particular intestinal synptons, such as
nausea, diarrhoea and abdom nal pain. Triazine
derivatives with an antidi abetic effect conparable to
metform n have been described in WO 01/55122. How
ever, their conbination has never .been suggested. The

oy o o o o o
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I 11 NNR5S R6 (1) inwhich: R1, R2, R3 and R4 are
i ndependently chosen fromthe foll ow ng groups: -H,
WO @102 al kyl optionally substituted by hal oBETEP2007/000226
(Cl-Co)al kyl, (C1-C5)- al koxy or (C3-C8)cycloal kyl,
- (C2-C20) al kenyl optionally_substituted by hal ogen,
(C1- C5) aI kyl or (Cl-(C5)al ko>](§ - (C2-C20) al kynyl

(G, Caf KaRyPies’ EBpey EPORHRY SapbiGnaRpg o Xen! o an

unbidkeld sehe@ning( mbtbopaltioy 1dén(:ﬁ§fyﬁ§5§ abllexylng and
het er o( C3-C8) cycl oal kyl bearing one qr ,mgre
obt@étnémaa@oﬁsla@ﬁo%ﬁwrmamaNreéU&ﬁg goaﬁg EJEBPSﬁ% ly
s%%gg, ( ldeWs Ok 662562 ha! kexprd h
- 5%#§?§?§| 819%§§5§%ﬁ§£s8p anas 'y gubstlfufgg ﬁ?c a°
enzymatd,c pmaxiylg, qxhlpanmallgogen (C1- C5) al kyl

Cl- | K .Cl1- Ik th
(G 0t LD ookl L0800 « oo

bidddd ImetpeEtdndt, L@%&@X)dubs(tafaln@(ytmiathy.ls cbnverted into a
calrboxyetg%é)0 (C6-Cl4)aryl optionall substitu RX e
PiglE™Ho DO EROx AR i as&a'qyog&]ile EEFE &Isk)?PeCI §%a y to

ppd Ghitehdd k%ysul(t%lﬂ@)s'ﬂﬂ‘s)t' AaltieD 1 ( ELpCPhakday lcaniiro,

(Co-Cl4)- aryloxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano,
conweﬁdaﬁnxnnﬂlﬁhe hkﬁanQHamaﬂérE@%@#éPhyl or

car bo ethyI C 3). ry g

hetero I%@éﬁlﬁ%ﬁnﬁﬁffggygt 4 %% 1%p5%g%gQ&nEDE%
leéﬁ{b&téééﬁa&ﬂeﬂy laiend,e dydiegx \Hut tdalno a1i$@l bgepractised in

thq %agg“galrxlz& (Cl “)Cﬁ’l kox%/ (Cl )%lt@éj thio,
( C6- Clﬁ)nﬂfﬁ’ér(tcjp'lq:ﬁ@@?ﬂﬁﬂatcﬂﬁﬂcfoﬂ fisld Uer emet gthod of
car boxyl , carboxynet hyl or carboxyethyl RL and R2, on
the higrent dndiamiP IRE%aRP R Do PRIRATShes Haddows
possi bly ¢ oL g, wid ILd s N2 OGRMA YDA o RITHRY ed
ring (n be en an op tio IIy contalnlng one or
modmfﬁedlemmmai omst adrosien fgeorh No ©la:mir81"§n@q9@§13| bly

bei ng substltuted ne. or f th (| g g
group&’ 9%&%%ﬁ f??Wc) %,q%ﬁbﬁ %ﬁiP%@?M¥ ﬁeds to
ob&g;n(ﬁﬁeﬁfgﬁwg (C1- C5)a|ky|th|o (C1- C5)a|ky|an1no
( Co- C14£aryloxy ( Co- Cl4)aryI(Cl C5)a|koxy cyan
trifl uor oprtigdalbarmpgat it rHeR Mt /AR tites to
and R6 are |ndependently chosen from
Ob€€%99%¥ﬁ%a%%ad€§oups -H, -(Cl1-C20)al kyl optionally
subst |d1Ut@eirrtnynatmm@ th@/dﬂ@:&k%/lobttamnﬁd HHlgye&geds, growing
CL:- G5 Cl C5 oxy, (Cl-C5)al kylthio,
% 1l % {gé%n1no 4)- aryl oxy,
(CBbCHAaéwyai{?.&5)ﬁmﬁo%wvemnmwn)tHdééIpMnnnEﬂaqd,
car box car bo t hyl or carboxyet hyl : .
S B ALY SO DIy SIBS TR 4, dhfgpiouration
reb%éﬁ_@éyl p130E 9, t Al 098 ok Gndd) i katlow (Llrdhicaddoxy,
G5) al kyl thi o, (Cl-C5)al kyl ami no, (C6-Cl4) -
dlacylwzyat(@@ REyeryt (T1-Cyadiagare amected. Then,

et b ot e eSP s AL R dfn i dpavees

dlb&oaﬁhﬂ@tlhudfesydmsé hiS) mdaad;m:gseuh (C1- C5) al kyl ,

(Cl- C5) al kox Cl1- Ithlo Ian1no
( 06- CLA%- O’éﬁiéFoé& t‘%:1 SATY Jr?dg (é% Séi uSS ang be
ma&é'ékuﬁﬁQQEéHé!élscaS@@éyél @l@ér’@pé(all@tdw|p10j51cal treatments
car boxyet hyl, -(C3-C8)cycl oal kyl opti onal
arsulsBewt teeBheyPars e, Shytesyin *fll*ﬁ oar%awfb*}lcgléncan be used
( X hi ke lettuce.
R SRt
(C6-C14) aryl (C1- C5) al koxy, cyano, trifluoromethyl,
car boxyl, carboxy nethyl or carboxyethyl,
-het ero( C3-C8) cycl oal kyl bearing one or nore
het er oat ons chosen fromN, O and S and optionally
substituted by am no, hydroxyl, thio, hal ogen,
(Cl-CS)aIkyI (Cl C5)a|koxy (C1- C5) al kyl t hi o,

~N ~NA AN\
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aryl oxy, (C6-Cl4)aryl (Cl-C5)al koxy, cyano,
trifluoronethyl, carboxyl, carboxynethyl or
weampoxies hyl , - (C6-Cl4)aryl optionally substipCr/Ep00y000226
am no, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(C1- C5) al koxy, (Cl C5)a|ky|&h|o (Cl-C5) al kyl am no,
(C6-C14)- aryl oxy, (C6- C14)aryI(Cl C5) al koxy, cyano,
trifluoronmethyl yI r X :
For ef@o?&efh e c?&l%éggﬁhe 8?%ar§lxggg?¥%ggéne %?1%%%%n
conft@tierimat @is fekenen cbh@ﬁthaOlaﬁd Sfaadmopagenallije ems.

substituted by am,no, ?io hal ogen,
Ems( @lkgdptes| PﬁlmaEGiYc@) Fﬁ&é?}es(e ES?QP@EFF\P% which
dur(lg ERnalleyph 3@aRa onl g@u@%@) BEY QXY with T in stead of C.

- Cl4) aryl (C1- C5) al koxy, cyano, trifluoronethyl,
Thecmfmwl GCcévra@@mﬁmshymaagecﬁpbwyéﬁﬁypalrs at a

freg% ygﬁogﬂl C%%%' xhg]% gn@béyegggagwt 88sBYof ems

and @heC&)cﬁllkzd)ty, o(fC]:h@S)rﬂlsh)altt:hl oepa€t- €9pakkybanthe, plant .

C6- Cl4 |.o Co- Cl4 | (C1-C5)al k ,
i e e

corﬁ@rﬁ@@t@b‘?ﬁ"wse‘d RenanGeR8 Rasel Bhyw beneirnghyktBalhe
carbon atomto which they are at tached an m nenbered

prafery i@ sadwdde $imed of) iggubaiarry ofofbgi APRESoAR Bhe ems

so ’HEH%A“%EJ QYR Chesen LR Neel® @?gageaaneﬁsE{ngl ¥re
ei'ng 'substituted by am no, grox , thio, hal ogen,

tyHiCR105) alakiylled (MI1-s€S)pa. k@sxsya @@nsea)lamcw pfii bhe treatment,

chel Gt (O 08) SRy CoRUARG, EPROT B} BRePRyRELonS 1n

thecajeb@ﬁiés dzartb@watémls @m&&hb@éyptrb)élentminpﬁﬁél bl y

formng with the carbon atom a_Cl0-C3 §C|
su 1&%1@@1.% caliLp s uhdahy widd 6§»rglmtﬁs 9ﬁ§ LoR§| tissue

h s, akh@XYext eneratlon,

ot B4 5% @ SR e e
wh1(0(1:6 G Dadrydq CR--CHju-L adl ilcapey OrcF@n'@lntartllblngor- ﬁféﬁﬁﬁl Wthh

e rhaxyl. QXY k I n

&}1 th}/ in ugflc’)fqpcolsrsr%brll%er%b e%éa%t%)i%% I(g erlllz‘?%tg 86R2’P10h
1ndﬁﬁethbﬁydrIbqhyluﬁynwnﬂl adtetber acpalsdalrityld oo the M2

het eroaryl group possibly being substituted bya
gerexRtdDh kyl, (C3-C8)cycl oal kyl, (C6-Cl4)aryl,

(C6- C%)s’irr&&l(a@l}:@c%ld@ﬂe @ls G@%c@@b@@ybb@r\/ﬁuﬁor&ﬁﬁe use of

also the racem c forns, tautoners, enanti oners,
em%.a&mmufwﬁm@eremmm ageRtsr 8§ tedleofuisagle
mutta!% r& %etlg iGal 1) 13cseRkaPLe %% tm%aE% Ehﬁ%%
I nvent1 on concerns t rnaceutlca com
usepfsl tamsa]aqﬂmtjm@g tux aidem lion\agreniten |srmcxhh|ash diieghyl

| azi er|v ti.ves .are com,pounds of the fornul
SUJI’{? C‘ﬁe 5 & eAn(&lﬁer BERPEPEUPREEGPS up o&e):hyl_
N- ﬁlf&dgwgdmecomﬁf)ns nthﬁtmwamcemelw@dlucz@apqmmonm-
according to the invention in which the triazine

et ek Nzt s e & oliBUnd S W@ Zidkemul a (1) in which
RS ang, ('}ﬁexfr&ren &%Fe GRIEAAN RO D0 Mah%ladt %@y meh8s of
attached an mmenbered ring (m between 3
irmgetiatiadn y vdointlaiis rfgnoraecacmplmors@lle@tt@udoétr@ns XChr@sr/@n fast
fromN, L&a,nd %.arlid.c&}ossi bly be ing substituted by one
et e Of 1HEF S SW ng groups: (CL-C5)al kyl, ami no
hydr oxsd , ar{ &l e(3b )t iamd o o fal X M@En€5n the mutations
(C1- C5)a|ky|th|o, (C6-Cl14) aryl,
arg GG ArRY (CARS) l&ﬁ&ﬁtld% HGHRSHRI h $ UK Fign DY means
of AN G QP30 P B VIYSHUEL ARSI FUE MWl AARRI s
substituted by amino, hydroxyl, thio, hal"ogen,
(C1- C5) al kyl, (C1-GC5)al koxy, (Cl C5) al kyl t hi o,
(Cl-CS)aIkyIanino, (C6- C14) aryl oxy,
(C6-Cl4) aryl (C1-C5) - al koxy, cyano, trifluoronethyl,
car boxyl, carboxymethyl or carboxyethyl. Another
particul ar group of the invention concerns the
pharnaceutlcal conp03|t|ons accordlng to the |nvent|on

1. . o o R o N Y "
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(C1l-C20) al kyl optionally substituted by hal ogen,
(C1-C5) al kyl, (Ci1-C5)al koxy, (C3-C8)cycloal kyl or vice
woersa’Reef erably, R5 and R6 are independent| yPChaB®mn7/000226
fromH and (Cl-C20)al kyl groups optionally substituted

by am no, hydroxyl, thio, h?%ogen, (C1- C5) al kyl ,
(C1- C5) al koxy, (Ci1-GC5)al kylthio, (Cl-C5)alkylam no,
- Cl4),- _aryl ox 6+ ) ak - kQxy 1
recP T SRt MR SAPBORITS. cAPBGSIREERI oF moSiFRl

t areRitb geyelshy hih ihr eopipefer alik, tRe=Endbdenous product,
R6=( C1- C20) al kyl optionally substituted by am no
dOWRFRIMAC L OPhitSr Mo fER, LEEEFESFEPRGY, EEL- C5) al koxy,

(CL- Cpp il Epla Q1 atEhnCorakkithaayeae st 66t o4k aent O¥¥n be
(C6-C14) aryl CﬁiCB)- al koxy, cyano, trifluoronethyl,
useshriloyedre egrmiso Pyasedresr adaeBorfewpyndoregpeaseer Yhich

. A.more.pargi r.gr f i pyent.i > erns e
g R R e o e S
skil IFuthiaadt itdag tthaaz iang gepulatiives odr eleanpoumtis cbf celieies

formula (I) in which R 1 and R2 are _a nethyl group _and
genel nd A AT SHR 08 (ETgaT. STRE CoREnT ke iRbergy Such
phdrd g Jir iRA-d8h RS and R6" in particular neans a

saturated ring, such as a cycl ohexyl, piperidyl or

t et r atRatiEHR | tdveodpvemid ome Emrthsry &@dpt&SgF8up

, y. - ptJ |_LyasieRst i tuted

ey e e o
disdcdlronixch triesi diesspa@ergpounds of the formula (1) that may

especi al | e nentiqned i ude: I NAT1 ON
TR AR AR AR PR RECNRSTS, SPLSARLYs Sffgeted
by InfEH I sEIEE -PaseHadibtent i on rel ates to a
phar maceutical conposition of triazine derivatives or
descr B ighaE@utiener Fedepeshite SRtAINiRg é’iﬁnts or
' ' f n U a@f sBor plant
DL L T Lol Y ety Pl adieetpr o2
pamon-shisuld eefbpeattents alipdlidtids tah & opatrids| edivedological
ssociated with insulin resjstanc r ni :
po%a‘ \ﬁqfﬁcd BI§ Gt ey r%&slolrt s /(& czl?/gl%e%es ng%nlg%g)%mlng
or tpienkmss . preyalenintdigeasaates tdee plemntd tad@plant parts,
I'ndividual s suffering from di agbet.es have ,been_diyi ded
whigh Pavp 0 SN IRIRNS I 4C &Pﬁ%&ﬂ%‘?ﬁd&&éﬁ&eﬁé
redihetiete Nl idiis anth deesddcet imaniisultica rdep grsent
I abetes nellitus (NIDDM. Non-insulin-dependent ,
haxiedteteogrs $ i1 (NN DOEVS actlintes fegy2 VARSACK Rt ylg or

. 90% of ' [ £Ss qng [ ' te fegtynk2
pl%ﬁ?ﬁﬁiréﬂ#i%%agﬁhkf21}n nlf% sfh?é%ﬂgﬁ%hg glG@b
of t hepipapeyatedOrhe MIRDMd sa<c hdradiotesY iased alictoh payrt of
fasting hyperglycaem a and ex er at ed pastpr i al
Ehis iy ‘?Ih' pl ESRRTE gHudby I%\Feqlél. DOV SRS e%s%&i
en@bish¥¢ tih B yedded B idPnd JaReC BIPld GAlnlidRS: reduced
i ncludi ng m crovascul ar di seases, such as retjnopathy,

sugeeidl tpbt HyY drRiawd aRfthyha BiRe hiticipagifigdisorders, in
) rd4 : S f 4

ol SEPSEE oA OFe LSRRI, Nt lsepsan MBS

pldet svedes ¢ iged eremeompind died ons dawd e dngnafaemiia any

Recent, resul ts obtajned by.the Diabetes rol .
W PonRTRatE ORE PR (DO Tho s g ox et T1aat fon
or Pepspect évei Bt sihyi hravel f1oraddrend nsltartt ref dereonsineatgethus,
this relationship_in man by show ng that )
OT | ViRgR AL HEP cFeRFPIN &bk | T AT arftisfus JHkre
ha%iélfdoéuﬁifeNf%]PpﬂP@Eoﬁfgs@r&gfﬁ%,Orbfgtdﬂl%%% Gafgildn, or
ations If they are subjected to tighter glycaemc
control. Tighter control is also expected to benefit
NI DDM patients. Hyperglycaema in the case of NNDDM i s
associated with two bi ochem cal anonmalies, nanely
insulin resistance and insufficiency of insulin
secretion. The initial treatnent of NIDDMis based on
a controlled diet and con trolled physical exercise,

- o o s I T o - o, o o o
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(r)), glibonuride (Qutril(r)), gliclazide
(Diamcron(r)), glinepiride (Amarel (r)) and gli pi zi de

w@ goroenese(r)). As regards the "glinides", nmePCT/AP2007/000226
will be nade in particular of repaglinide
(NovoNorm(r)); agents that .reduce gl ucogenesis,

repr esent ed by the biguanides. Mention will be nade in
artlc |_ar_of tf rmn Glu p e o] );
oL oG VLY BrRgkRucanhsactaly pheokecat

gerieh:laazi.@iri d:lfn@dJa(mm&S d(e'EZE))ed Menbnenow mbrbeofatreka
particul ar of p| oglitazo Act os%r)l)r and . 1
teqhidignssta Poite 3LAPa T ;%)uI hgrpASNSratdSrdg5eplants
defﬁ)@éﬂﬁyoro%e Mt Wl 'th*é%e"%%hh@ pakt | E%@&deﬁ that the
acarbose (ducor(r)) and mglitol asta
derfnies iplardey ihaate rée wiedcgd ansc@pébbtlﬂ-etarf f ect
compar.abl at for b '
V0 b1/ 85 55 S ey Gk S RREPERPL FERE 8Y the
invammaomEs deidighdasuatfades lmmmpbleat_;lemrmedegar dhet bazymatic
devel opnent of cardi ovascul ar pat hol ogi

a4 SR T B O RG] e | QGicCosAd UBOHOVECT P Es BouRigg 1s

thd SiRaid s iB1Q (O G RIceS ICeR Blalckk1t @1baet Oksssue
such as hyperlipidaem a or hyperchol esterolema. In

andvigr 202 atiyarqta eomye medh 13| cykédngy phBching,

o (STl Sl PR 00 o nLAGED) sabsin,

prddgiopy otsBiasicihg egrtierding, L Bl udkdoliegeetdbon, | nstnhelc shock,

serum renmai ns the_ mai thera t.i ¢ approach
aeF Y At TS 1 GHARITY) SABPEREs St Ao4 18| evel
of hi gfir e 1y, p%orplieeid’ty@l@ ehhehelteltBtic must become

chol esterol) and/or high levels of triglycerides. It
markishe§th wkch .1@@@%@@%%&% {th&r Pethyrycdepddngi &R

tlééLR-:?FHJ.QaIC%h 15 e 1@1{‘%5‘%kﬁ1éﬂqganf HRMyRE Iv'e\f?r e@fli:@li)snt ly
romthe I ntestine y om cr OnS present
in & herogeniat rilsk n(tma@.t Zidpreradron, CHn Chem , 41( 1)

3?3035‘8%&“995 S TR e, BOEBER o1

chdﬁ/@deﬁfsﬁlrdsglcseﬁerbedeﬂamdleﬁ Ib@thamalg QfeatﬂDban:equbnfe
particul ar attention. These necha ni sns suggest .the

Le§ iR (RARTY DRIThIPRAMENGRERET MRdeRe VETe pecitic
corth AR AR A St u S Wil deh HARRUC w@aaaoa@l&eace
and novel nedi canents capable of correcting both
dl%ﬁq&guﬁntﬂqnwuguﬂQHunw1Suhﬁaqqﬂni1th§N&ﬁc@SS?Né can be
apqql ecflﬂonelsa d r{u?r&p rg?%q?atn{ %%tplsglafn%rs dofJ:&Eart IE% select
reat nent 1 C syndrone suggest focusing on
thdde glarses wisioh sArovexc essiuwiight ofnd hebesiuny -ipduced
. devel opi ng physi cal exercise and wei ght-control diets.
dlﬁ?ﬂQ?%&éﬁ1Qﬁ) FHPEHSI est erol can be reduced using
agent Sone Wakb i misty G001 3-1FRidn ighutiar Yaseaeoay kheA
(HMG CoA) reductase inhibitors. Aspirin for the
suxpw i | Blnding dimthygan shgidse fFgantleayies aligoparticular

1e%¢\%ea é%#{evg%{rof rigl ycerlygﬁlbra%%he%%—'yr%t%?t %?t%%mfllter

pamererat ysmechﬂra RRARxaigatiesltys 4amkhyisn tihar thiogmlagiion of a
fibrates. The c ou nost ¢ nly.used are:
PLTEAONT 7t O LT 1B (799 L s A BT CHSF] ZRPGFFF
suLt 5 0d | b eder (ddganard rHi)1t gefdgaroziyipe( Liggur V),) Ref . no.
O her PPAR a agonists are described in W) 97/27847, WO
10 g¥} 2738l £xam g ipkei e & \§shyre g1 31 c RS PSS ALk g
t Olp Ofs §
Da%ggf13Q%$ nuclggéﬁféggg?gﬁgnﬁﬁ%&ﬁﬁggg%Pﬁgg (ngg&lsone
Proliferator Activated Receptors). PPAR a is nore par
ticularly expressed in tissues capable of catabolising
| arge anobunts of fatty acids, such as the liver, the
heart and brown adi pose tissue. The activated PPARas
formdinmers with RXRs (retinoid X receptors) and this
heterodlner on blndlng to response elenents

.y o T
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It has been envisaged that a treatnent conbining a
reduction of glycaemia in parallel with a reduction of
wo b@7lorpedi ¢ factors, and in particul ar of PCT/EP2007/000226
triglycerides, could |lead to better control of the
risk factors in the case oflgatients suf fering from
non-i nsul i n-dependent di abetes and rel at ed
._.pat hal.ogi es,, such_as_nacrovascul ar_an 1.C a :
e M R T
inteergiiviatiaen efeneichehedn whieh farhahiaheofhahei pinkefiyk
for the treatnent of non-insulin-dependent diabetes
ocqiys FReS iddsarlilye @t woEpd sy543665, the fibrate being

choserrd udeNnehifatale ar¢ bezabhlihake. pHoweveing on a
given the undesirable effects of nmetformn, it

visypdesaed & & usm iOnpottiaht Meanisane R¥QWniapl erapasfépg, to
C i nat i t .t he r h

10 o W rHhe Mo B0 MANR IS 3 BRAA R d Ser tuce

vari@twed W tdn tal wva)v.elImp tdrempeestentale xaowpesicheon .f sativa

reducip t he gl qaenic and |ipidic par ters of
Vaﬁkﬁﬁ%ﬂﬂﬁiﬁﬂﬂﬁi&&%u;Hﬁwﬂﬁ_ ﬁﬁiﬁsﬁFPﬁgegggﬁagnﬁoqigﬁetes
de ANVE L O durddld @ MY vl EorC Alri@bnt EbazicBee the
. type, such as those described in 01/55122 and a, |
intepard igjenislas sSigc et Wsiedr Pacd il0al I8orpddtirsn Higital
: crihed ! & b S9%H €hY pink
A Hh R e i LI BEBr, Sk ik, P
dye nveritliawedsilgniddwdnitrgy peedles ft ldd ssi gosetfiont $hesnuhber
as, the gastrointestinal disorders, such as nausea, and
of i AL ATHR BTSSRt CSAP A T Seakfiece
med SMeHd i | NiSng1R] &te ilsd idallowela 1IRRasmadeet acal-test,
conposition conprising _an antidi abetic agent of
wellikpawie Ry mereerdestrilded iR OO BE5158 kg ReppRRECd to
esBHNN S WMddhNg, ?Jl PRAABC @4t haahlky 3eCcerLRllEe cant1y
exci pients. Preferably, the trrazine derivative'is
legsemigdaimedinn tthe ghrard@rd,orlimidea c(1-) ' TRRUHaROUr '|. [Tige
. N N.R5 R6 in - which: 1, R2, . a 4 .ar
apﬁ@nloe;%esnlogenn]t%ycac cc?selr?vfeflor%ét?ﬁe 56 Isc}\%%r?gngguﬁg %H,OOL
- ( Cl- G28) atdodntapt itheald ta tsihsitdatlutcethplay ilsanogem, be made

Cl-C5)al kyl, (C1-C5)- al koxy or (,C3- cycl,oal kyl , . .
beeen (R ARG GRS SEiBred. By Hatdgahich s
thd %@)ﬂMakpfe (s(?:]a'r@x@i,k@fﬁﬁ “t(h@zp@%@i@l ¥e¥res of the

optionally substituted by hal ogen, (Cl-C5)al kyl or
inqi1idts alnubenty E@A®w ydledd AL spgingnal |y
bsti L by: (C1- . 1-, - .al g s
Sibs ot A LRI B Ll albons exiceing

plaret erogirsemttosiore faamplds OfanvhrSedriesopbirerdling lines

bstituted Cl- C5) al kyl C1- K D
and {5 48 YN LA CpHoTaT ShsaErATias 67T
cofPl s ol YOOt en B Graddedeien EheChlialiditly, scores of the
in(iC:l-CB)aIkoxy, (Cl-Co)al kylthio, (Cl-C5)al kyl am no,

opl 1) ASABEL o CAdEm ) gKASEDAtS PR Bedy they gsst of the
| 0 I g , Q% thydls Qr
poé:lgir{)%%'t W%}y-s%a%%%%a{alrl I acE)pt | glﬁgﬁ%lﬁggﬁlﬁutﬁgg by
siqmi fiogaryldr adeds pihikinchatwdeple ComPBdlsiopl tests may be
1- al koxy,. (Cl- C5) al kyl t hi.o, .(CL-C5)al kyl.am na,
ne{%)@ g%l)“-‘a %’d&ﬁ%&ﬁ)&- d%’éar% PR AR, 1R, for
exdripié unuioredthyd ,mea e/ |conaiti®on nRidtylwi®h one standard
car boxyet hyl, -(Cl-Cl3)heteroaryl bearing one or nore
(DYt lo £ne’ cHIEN GRSt ORAGRPS afd &8&9.60-&&1% (1955)) .
substituted by am no, hydroxyl, thio, hal ogen,
(C1-C5)- al kyl, (Cl-C5)al koxy, (Cl-Co5)alky!thio,
(C1l- Co) al kyl am no, (C6-Cl14)aryl oxy,
(C6-C14) aryl (C1- C5) al koxy, cyano, trifluoronethyl,
carboxyl, carboxynethyl or carboxyethyl, R 1 and R2,
on the one hand, and R3 and R4, on the other hand,

possibly formng with the nitrogen atom an n-nenbered
ring (n between 3 and 8) op
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tionally containing one or nore heteroatons chosen
fromN, Oand S and pos sibly being substituted by one
weeoomore2of the foll ow ng groups: am no, hydr oRgT/EP2007/000226
t hi o, hal ogen, (Cl-GC5)alkyl, (Cl-GC5)alkoxy,
(C1-C5)al kyl thio, (C1-C5)al li | am no, (C6-C14)aryl oxy,
( C6- Cl4) aryl (C1- C5) al koxy cyano, trifluoronethyl,
car bo car baq yrreth r.bo t RE are
i ndepé%‘&é:ﬁ]tel y og'gﬁ %’b" %% ? f %vmaél’md §n8{lge§6
d1isdd 1Idu@ktG20) aldsyloneet IcQIihaIbley o&lﬂh&hbﬁuhednbymaﬁyn different

hydr oxyl, thi o, haI ogen, (C1-C5) &%S: C52_l 5 ¥
YRS -ds)diagne Mo, e@(YPSCS’)faIdHIfSEFHG de gpyphtal stages.
Fordledaphe (gﬁ_dq']l@ sl &) ahkeXke §¥alCed to give this

trifluoromethyl, carboxyl, car boxymet hyl or

remquiylwom(@zmzomnkémlléﬁt tendiffesgpst tyneedof
hal C5 A
1R Gyl P it 13ca380, { Cha bkt or
oal{l%f-flCllh)o iaradlvaxina I Gecebs)ianygl @v@]:eCﬁ):ahldoxhatcyaanwgd
tr u th I o] t ) .
Sl%&%@o&roml eyss( @%anc‘fzm‘-%var 3¢ It&%‘:a% ggﬁa)lé’lfygglﬁbéfli"?ﬁ?égated

popgiidip, hydroxyl, thio, halogen, (Cl-C5)alkyl,
(C1-C5) al koxy, (C1l-C5)al kylthio, (Cl-C5)alkylam no,

( 06- CIl4) wagr yiusstpey CaeFleCCRceoysiRaxFO Efgno,
. I I A I
lm{:é(;lﬂrr’fboé)‘(%/)ret Iy Sé)égﬂg) C)%LC h t%%%%ﬂ?%ﬁ)a ?Iy cysteine, when

apsluibsi ldu.ﬂ:eﬁ_tj h;heamem;t ikopdr cs>ty:Io,ngt1Iy| cupbalkegsgénthe

fo%%t:j%g g{yﬁl% Cl_kc5 al_.k%%aﬁl&%%é)%?,ali%yuggi ?ound that the
£ ornt ik WHL 16N aiy@mas QY11 teld IblyU@rlQlﬂiahh)lldehyde,
carboxyl, carboxymeth %)H or carboxyet hy

whiqiptiey mr@)bcl;raroaa Albé‘éltllﬁ'dté(né‘n@r bgweing of fresh

cut!'] 1gjhl Qseny r (%E %1 Qm%)sﬂ%@cqpt BeBRkkYinol .
stltute y am no, hydroxyl, thio, halogen,

quc@ﬂem:S)"eﬂ ky&72 &0k) %)ﬁid@()flr(cﬁng@S)salowltﬁlhlto the pink

| Kyl am no 4 r I
G I (CEIEE b Sy L0 £ 5P RBCygfependent
car bomﬁzmlbﬂmmtdmg (€353 &&rekso»(mlthwettu@% 1@14t)mmy1| to
opti onal I y substituted by am no hydrp(ix

be h\éﬂ%&f_ qctgll\@l)ya|mver{ @/) ’h‘go ylat:ltonI of a brief

hedtClsRia!l koHd Rixye difels EPrAdEY M BR e(x@@'a@ll@i by assuming
aryl oxy, (C6-Cl4)aryl (Cl-C5)al kox cyano,

re ¥yt ing mtmtemrm@quntlmlﬁo )rﬁf’ét e @henyl propanoid

{
L
metSaI.thltJld utt Jack b}bv&mdm tHWCﬁcQ)ﬁ}dt,ldIhlo(f pedlyphencls .
Eg{ C5 ]atI al k (Cl })%3%}:' S%I)-' %55) aelxlf) latllglle%. by
ass(tﬁ@ﬂ@-"@l?e[ty |t§l’@- &@ﬁé@xmvm@m i pdilvmeorrt bylidation,

car boxyl, carboxynmethyl or carboxyet hyl

sucelcm:mla%r%q GRIES ) & yiinastd Vit )bYs%@t IhIe@tte&hWk

h % Ikyl ,
e iy DN e S LR SRR R rce; i
is (ﬁﬁ?ﬁcﬂ)mwl}oﬂssa(}@i o) aﬂ;d (;ﬁ.l}m&)galrle@ppnseyana was
trlfluoro Ihyl carboxyl rbo mt% b
lﬁg I‘Ownltnﬁé was

" dhd et Fiaﬂbeo % 197 ) T

efﬂéﬁ@ﬂb Oiﬁﬂibi/bf&d:h Ty @it laached han mhiee piekdag
ring (mbetween 3 and 8) optlonall cant ai ni ng ,one or

resppES@ler Rt oHee c e fromat o r‘fdlls any [P
bei ng substituted by am no, hydroxyl, thio, hal ogen,
(Cl-C5) al kyl, (Ci1-C5)al koxy, (Cl-CB)aIkyIthio,
(C1l- Co) al kyl am no, (C6-Cl14)aryl oxy,
(C6-Cl14) aryl (C1- C5) al koxy, cyano, tri fluoronethyl,
carboxyl, carboxynethyl or carboxyethyl, or possibly
formng with the carbon atom a C10-C30 pol ycyclic
resi due optionally substituted by am no, hydroxyl,
th|o halogen (Cl-CS)aIkyI (Cl C5)a|koxy

~A ~\ ~A ~\ ~S P~NA AN
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saturated ring, such as a cycl ohexyl, piperidyl or
tetrahydr opyranyl group. The term "pol ycyclic group

wo oromed2ly RS and R6" neans an optional |y subse¢T/Ermd7/000226
car bon- based pol ycyclic group and in particular a
steroid residue. One particybar group of-the invention
concerns the pharmaceutical "¢Com positions according to

t he .i nventi.on_in Is e triazi er| [ ;
Pyl SITR Y Ve Sefna P HRELAELR ket EEarRsEie
brotdinke repgicniseul ar group of the invention concerns the

phar maceuti cal _,conpositions according, to tge [ nven&i on

i n whildH st fénding, wie FeCthet §8 S&Pgtéaﬁﬁ uR¥s2BPLY /B
L-dytaih Gy 4 FethicahgRagene  Re.-t9siewheh bbBeigarsbBaing an

atomto which they are attached an m nenbered_ring (m
inHjdtikeen & ARP,8)Lsoptliseon&noync 6/t ZeackgvWehl eplaBred
o- rIlle'tnernoast %q:lgi %%S(Ieer}tf rt%@ml\"bag aqutg %{Bﬁoﬁgﬁéhgl )ﬁigﬁ_ehegs in

upstitute by “oneé or ‘nmor & of the follow ng groups:
a dHehiC@)laldeductarim aeadnrdooxy WhefiCth€5pahky dgei iormed by

| k Cl-C5), (Gl-C5)alkylthio, . (Cs-Cl4 ,
e R JTHEE: 68 HERr b g h-GVERELRE L4FbBRASat om
denor{ekG-4e3% RUMCHHd HiRSicpRpld aal kynyekskat uhed hy

am no, hydroxyl, thio, halogen, (Ci1-C5)alkyl, ,
CO Y 1B FeBRPUNCL-IE5 Ay thiegefoce- e3kgilky FaAFnshe pink

- Cl4) ary|. ( -g;]fl WpCl- C5) - al koxy, cyano,
dy%% %nrooﬁe lyi , eczf%oxy ?b%{:ar boxymet hyl or '
car boxgtetshyas Arnatrvdropdretd dyl ahegfdmdiof thet reducing

i nvent,jon concer.ns the, phar euti.cal _caonpositions .
298 A T HEY Aot [ T CATURTY A ST Ca7gee the pink
dydlern@td as Al manipdsiref. the fornula (1) in which

R5 and R6 are independently chosen fromthe foll ow n%

gr oupsEn AIS.tEIN o WAAD GGHS optiicharry SabeR faeRythe

i aniyy Ik 3 O, | ed GitEdO)ralk¥teine, the
fl%’- &%*&%ﬁ%ﬂk&s‘%@m I?yllré?ﬁi(}%%Q(e &L Sy al kyl am o,
pirf}CaiGIen ryradxion (iG6-a30) alyiimiortes).aMkdwy deppassrates

trifluaromethyl, carboxyl ar hoxy l_aor._ ..
thabtartk}'b?&e‘?%lg%ﬁ rPD]l'neklﬁlati t]ﬁecséoa{lrseg%%ﬁ%fr e% e tilrI11 ert{’ "on
natoonRceréscut e iph ar iracield iptadnce@neesi twhded aacosdiveg imes be
the invention in which the triazine derivatives are
sey bR IRV Img ddey 15ieid GRdH SRPEnd R2 are a

et hyla g oith &N bafBb Btk f¥ JeRiseithv@ntidhod@Nbased on
Compounds of the formula (1) that may especially be

therefrl bviethd rRtRaielSTREENIANG SVETHED et use gepiNgipp head
- THAT - | EACE

2y R A PO ST LA A4S BRSBTS T aaFAl A

respeigke ofhd heoumy ents foac el e pre demtwn fdetr approxidmesely 4
to a nmethod for screenin opul at i f plants ar

G2 arfioRRR 12 orat M priHHE S A (P ior i Adtugae the

bréﬁ@in?r@ém %Im%mxﬂﬁﬂ&e@‘@tﬂfe&%re, the browning

di scolouration as conpared to a control plant. The
red ¢ivion i &R a2 keP rkg Rkse T dlahtthandh e td agdr ilgygl upon
r i ed wound- i nduced
da@%#%%ﬁ%%i%%%oﬂ%a i on gt%gai%rf{%%ﬁeans of this
met hodaBhdof ot lpase Sbrowh impgesactivereafan Bapdgtedn be

._0of the_invention Due to_ ingcreasing d LaCessi ng
infbred P r e S 11 patt i’crtﬂ%rlqogi toﬁfg%ag'helfglanded
detbadt £4 cant § a O Sie s€ORdnIE s alfe nharifesttieny tancbugh PPO

processing of lettuce involves extensjve cuttin (¥
acthel teaqRd, thpr ehPThdiRR PR %%%%ﬁd%@&&ﬁ%e. or post-
Thi s wound response |leads to a rapid deterioration of
the processed product. This deterioration is
mani f ested by di scol ouration due to enzymatic browni ng
or pinking at and around the wound surface,
respiration and desiccation due to transpiration.
Especially the enzymatic browning or pinking is
consi dered of significant inportance, determ ning
directly or indirectly the overall quality of the

. a A - o




10

15

20

25

30

may conprom se food safety. The highly perishable

nature of processed lettuce |eads to a strong
we@bdorooizour, of f -odour and of f -texture perceptT/@P200¥000226

t he consunmer which is hanpering afaster than current

grow h of the so called coné%nience mar ket . In order

to inhibit the deterioration process, manychem cal or

hysi cal past -haryest treatnents hav . e :

ha e e S e BT ar g, B Pk G dard: ks pibRduing
of Afetdthim-epr ocessed | ettuce. Anpbngst these are the

packagi ng of fresh cut |lettuce under a nodified

at nos . WpiRd dRdusiE PTG CEACINGES @8t PEhock
gedd2aldEnn and Addidion Harthemals cwhi ok erbibitethén a

enzymati c browning. Wien fresh cut lettuce is packa%ed
pheanaiarp ian sarasspne eusicadgiscd® Gapgén far muggnt plants

i t ! t. ' ihal |
SRR R od 15, SR e 130, SRRtk Y
envi r anninit Heeadsndod iareasr @fi ¢ hries jnvenitdon \isi bthsed on

creates an of f-flavour and off-odour_ Qf the praduce
EheuftcP 3 e patcan & é(éo‘\fé]f‘{ﬁéﬁersa&fi Jergsepd soues

indRAd 95 AL iU S fs RN las, vehichvagtedS by the
physi cal insulation barrier and which effectively

Phesrok extidifeing enreangs gt fadiemed sompoynds -
det er | U Al Ay PUEN \fiterP ARAN AL QAN G0 4 n B3R ea
coati ngs can ftor ‘exanpl e be nade of resins,

wi to| tytsm ceitars whesk ot @ riotei4r.d ity drascyfpdvemlyde lsagme  (L-DOPA) ,

e strated that browni of fresh cut |ettuce.c be

2 dTEh AL P DA 1 TR SR eh oo e 3o tagound
suPfaddGhidATed ated a1 s A t0ees YM G hePEpimaltt ont g

heat shock diverts protein biosynthesis fromthe
me kapdife S hERHIY PG n et A SIS 161 t6\Rar®P e shock
simi AL Sl dNer eve rrﬁdyﬁq& NG 49 SNEHTRI Grdy QNG cely

capaci ty. ternatively, the effect of heat shock
inhilpiatexriwhiorh bravird s ehe B axpitdioredhiar this

. thernpsensitivit f _enzynmes involved in the
dl%ﬁxgé%]f%%r]a?rf on p%ll]% V\n/zlaey.l%eedrsﬁ cals, which can be
appl i exh mesudiorL -apw! s heot embind e ragenics He ke natural
vitamn C , chelatigg%agents li ke EDE; conpl exi ng _,
subgferite |T¥e LSt btediq ntarfP ey Mis et it GisSews jiRed at
the-LYSi©] Htca AR | SRt s Chai@alshdw ddRlea
f oodobvi ously i nvol ves food safety issues and requires
woyrgul rdwrgd apbF ovkduraiori nat i ons of the post-harvest
technojogy e{'&efacxf | PG abaye d&@é%ﬁ%éd‘%‘l‘ 'tL-QJofr%n%ther
ultimately He appl1ed procedure ’is a trade-of
sulet veess t enhned cgpwhiedffn cacler dustradrsd faood safletyration
Irrespective of the_ technol ogy appl.i ed, Jnprovenent of.
re oS naP AT TR $9g T e e s E L s L
acBd, a1 $O8h1 Fehdhes efo1®, a o padsieed ddy tde eHolexi sts
to provide alternatives, which elimnate or_reduce the
need tBRkppl §ogpiReEalthn Eremattn Ristthfadidferent dyes
t | ogj t i [ {1 ; ;
R e L R D St T
in net pathway set ect idgrbypl e sindustiohol @ meduskdignal,

woungd- i nduced di sco| our at j response. to .proyi de .
Chﬁ%ﬁf%ecgn@“ﬁ? nvlld et e%&p haeI?'dZP]reoarﬂeJtr}?attpoar L scolouration.
As88:861 AHdd | O IPOSE -G V@ S1n P QS SEi S W BItdieirs st iass

enzymatic browning or pinking. It is a further ogiect
capf readlinvent AePCE L Priovi WS hntRSRR I Show el allows a
veﬂ/gé“ffigﬁ?@ﬁt!: Yk €€ €L PL Ok4 19 %o@écﬁ.‘ﬁ% NGrhe rationale

di scol ourati on upon woundi ng. scol ourati on upon

woundi ng can also be visible in parts of the plants,

such as stens, seeds, fruits, leafs, flowers, tubers,

shoots. It is thus a further object of the invention

to provide a screening nethod
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to select for plants, that show a reduced

wound-i nduced di scol ourati on response in their plant
w@a0r®7723he i nvention thus provides a nethod fBCT/EP2007/000226

screening a popul ation of plants or plant parts for

t he presence therein of indiyiduals that show a

reduced wound- induced surf&ce discol ouration as

conpared . to a ntral plant .0 | ant. part ick
unddRATE sl etdld Ao B 3Bea Pk ls BRkEReHBEE e
111¥¥sthaittesl A tFHiguileant.s from the popul ation;b )

creating a wound surface on the plants or_ plant ggrt

to be ASQoFEhiad &d t st HOVESRirSl 15| ¥Afs t8HspEghpd that
thPAddhd- ihduddi HAIAG G 1WaURd cBiwal26¢S 1ka Fakh gwsf ah
di scol ouration to occur therein or thereon; d _
vi tolys drariged vt leevemdupss suirthadded woroldodndiced dasgplenration
t.h | ants or plant .parts; .e.)..cQ ri t 0
of W e b iridisst i STREY i SRanfieLkeEre be
corl iR diIdisadrio 1€ S Aoge ned swipidb clelde .diThd el dsr abreapborated
that is observed on or, in the control plant Oﬁ?' I aglt
by gdte RFiderthaty RIS gs ffafPlp&rt SPoharhhel hGe
enFHhSi0 OW AR P o 2 R QY R ddtalgelss 1eedueed vader
conpared to the control plant or plant part. The
pramtimal ofindwstinhadntdandiddpnse Jewertantdyy pisastet hat
may. be subject to .disc atjqn,. byt s j [ ar
orfRpte RS SIS TR e d et S DrBEE Saone
of fund t&inalr weralddlowerconvEes ingishoekdistiedt &y ®Poa the
suitable for | eafy vegetables, such as |lettuce,. for
PTARRTEE 43R0 D R ATRIL Rt FETRAC FOFCPOSt SLTERERY OF
in@Sred B | Afvolv¥a ShPQlShs P 133 0y ilda00fprolesisQr Moreover,
mushroons. The nethod can furthernore be used for
as frhiig Sespuiitasapfe JdRmRted Ardesds, Wheden rapes of leat
ti?%{[éscoéf 1 oefggﬁliafrgreq{{:d JeQ}relfJ rt%lorstfalg%‘ge,r mutant
stens, such as gerbera stens, chrysanthenum flowers,
scrgdn< hodee Hpotttaorgse tetd . t Sheer & ridersenglifdteheditofs tielges or
.invention is intended far identifying plants that have
i ea vﬁﬂﬂﬁulde?ﬁ?ocﬂ esvlﬁ%etace di scol ouration in one
or nongutdnt (EidntRar twhidh tHeslekerrddentd fieees bging
It is therefore very practical to use the part or ,
modikked WHdt TeSRRUNEQ SR RBRHATIGR RYacestudeading
frddi@ irﬁg dde Imaf- and ARy ladfeiRefe SWed1@urdtion
punc%, I'n banana slices of the peeled fruit can be
based tab| gnaised regck i9f filowahemityEs fssdys stespradbedg above

ver ractical. test vehicle.dn,a clfi G - i
cag ﬁ%é/ n@‘f%&b&ﬁr scq%rapca%‘et]flcsueléa'r S'!uusce u a%c? rcftse feifll?cg{ﬁn g e be
dom¥ adit sdbetongihd dweid e famdty st edideeadan,nbiochemical,

particul| ar. plants of the genus Lactuca and nore in
Phyetedtcal t3Pd RhEHRIC UftMqlca sativa or plants

bel ongi g 4 LENEBENUS GAShOrd i il diRy tdr@ultdatt 0

the species Cichoriumintybus and Cichorium endivia
variablehbaveds abf ehiotcokouzaiuian dgirbbavahferviad wegh may

rface. di r.at T | Afd O thaty |
reBHLLEcE e AL Ao e e agaan, i
dipfenéntpopllielionfotnmy of jdeiteradl ylarivafifadte nyg diite
. popul ati on that has, ma di fferent nenhers. to increase
dlg‘l’l&%‘ﬁ’éﬁ‘w‘é’e%notfrﬂ%d’rrhgt € P tp%qgg\ﬁst]émr'educed

wound- rh NEEL o i SEA D3l |l a St aherd alwee
popul ation can be nade by neans of a nutagenic

poss tlat hbhieustaly a9l bxdpl &l ehingekahedy garrying out
aliéi??ﬂn%égps ,anxghiéht inaéé %é‘%%ébi%g}“&@%theo'% mutant
popul ation. Alternative popul ations are gernplasm
col l ections, which are collections of plants show ng
natural variation. Also, a population of
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transgenic plants can be used. The nethod of the

invention is suitably perforned with plant parts
whaoo7ngr2ao wound surface. Very useful test sanpP@BEP2087/000226

di scs that are punched froma |leaf, the so-called |eaf

discs. Alternatively, the m er b t| ssue of veined

| eafy veget abl es can be used Suitably, discs are cut

fromsuch, ribs.. .lncubation_takes sui I e
Plaphf Sy Y EoRotakes s gl alage iR ag.c
of ke varsmwlf teaehuts@d onst, h theafreduges Hlilatoabaratlon

i ncubat ed on or between wetted filter paper.

ks O dun ROPAERSorTe Bhe EeHnTEERSuar CoRSi BIE

f e fekBnthe
e R e e e S e e S i
lodi sttmlsou\rlaitll ot det diepiaalsieng response Al ternatively,

t he aqueous gnvir nrrent cQ |se r.ar Luti

In a gbseﬁafrtdg "o d-’gr%?nets that vvla%Ip utt%hg%n%(}awe the
stdtdiusd ied fglany the sdlons dm edset @Ielm&tllCSbéckground may

di hydr oxyphenyl al anine ., This caonpound_i s converted t%
LN PRHB O I B Gromearsnol YRy pRger the

expMEL RO YRIRNA! dhd dase orildre Al LR raaPaYRdpetiieeh
can be used in this respect include but are not
sind¥e trettatol gt mfogi@nﬁf@r@mtd stireaavhsr @@émac cgapdned effect
t.yr.osin 1at Ventd o rther el
or SAETE RSN Tt Rt e
pe:dﬂ@xﬁﬁld)tﬂcﬁtcmtmmmqadmrgenambtbauqk@htwnuys for the

subj ecti ng ation of plants to the screening

di ‘Heé)qoﬁij‘esrﬂq]tﬂﬁ‘%@eleé’&qtﬁg plants fromthe
popul aéucqn pHsde S iNo sipdace 1 1S8AneUrial iodideirn tiohe
screeni ng or show a surface discolouration in the

detsryreiats pathar imtatdiried afs sm?&afﬂ@d Logip iggedved in
Nty g, ¥6981iableg fects .
wo%%%ndun%%%pdlﬁggpoalr%%uﬁa%r& gﬁp ant %\?ﬁ?&gh bg)lonéas teg ®
t he geThss MZacplatra;sautdmm s[fdretqt@sﬂ am tedet brasdsecifeq reduced
Lactuca sativa or a bel on to the genus

h
digsehdH A Phd PP |ac’tﬁ aﬂ’setdoq:tqn & Peties E riori um

subsd st BRd A« hiaiirea endied alefyeafc@maplifont htreplracticed
of the invention is identified in the screen and

di sepbeiirntey %‘éfffetc? aF s RN g et 5% dide Fh5t ragssced

%ﬂ'éje cﬂﬂk@ﬁ% affa H 850] QA R dNE Hrdwning or
% sequent test ed to det er'mi ne vvhetuher it has g

pllmloxmlcettatht adeesed pardiffigrant grngilisntbagkenapnds and
r ef I ot _sh negat el QfAr
um% $0§P 2 I{]t %nﬂi)l\r/]%ven [ oéné/p R S&Im%ﬁg}al d’g{tn{ %ﬁ ed and
pré€&: ££imgl. that show no or a significantly reduced
woundi nduced surface djscol ouration._ Pro 0 eeds
of th&@ﬁ%@%@%s?%%&%ﬁ%%%%%aﬂ% ave

qu@€elof VDM 1hed aGs a9l Prt WS A5t ddid@dhy thkaljedek ic
Det al | s about seed descendance of the degosnts are

mocglf/matxplExaﬂcpl@cml@mdsttltﬁE@rﬁﬂre g P %m,qeg,cermlne

becau :
ﬂ-fvc?'l ymat
if %arac?erl S |cg% no or sﬁ{q I can re ce akae
brewigy | ot usik th$ Cos Spad é olnkél'tmnamreemmilrtgeétpéd PPO or

for -criterig for va regi stration
PeEPEIagST SRAKE PESh Uit oot et e 1Ty i1
sub88lséhel{ Obe ChAF AL &I st | €5, d@isharm ot &xpect ed to
neef these criteria in . Table 1 The invention
moflf i pakier| fewadt b @ a?ﬁ%gh%%t'r‘hgﬁeé’-et elfl P AT T et h
d rati on and that are
re%ggggngg Hﬁ%yagt?%{sés%?ﬁ%ﬁ%ﬁ%%% of the invention with

anot her plant of the sane species. The feature
"reduced or
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absent wound-i nduced surface discol ouration” can thus

be brought into other plants that originally do not
whanwe/ot2eo f eat ure. Waet her the plants resul ti nBCT/ERPIMN7/000226

such a cross are indeed plants of the invention can be

tested by subjecting these Blants to the screening

nmet hod of the invention. Pre?erably, the plants that

are sel.ected.as _plants_of _t i_nyenti a I d

testegﬂg'Pq%gﬂﬁﬁéugeﬁEFW§Pg a Fﬁ% T eeﬁﬁvégﬁkgggee mtho
to fo¢ teyd riel alrds tiavenedeny dt dspanewh pbabnheopetben

i.nvention that retains the absence . or re uc%iog of N
SK Akt Sh RS & Hre 261 SESPEGI BN R S FollAC nefhgws to
moddE \Eferd airgedUlh JYiCHSRY iMBY hRe gERBedBfeRhablaRs in a

refoved fromthe parent. "As long as the feature |
speqiddix etrgre mbFom asawmpdiend gdémegicf gddgonucleotides have

di scal qur.ati.ony .is.retal v bh I i s :a,.pla s
be%ﬂma?ﬂﬁﬂﬁé%%ﬁéh %aq%nﬁiﬁga%%v%uﬁwﬁg %§|§%§£ ?o%%§?€§lc
modd dfheaqdiasit.s of the invention. The plants parts like

| ettuce or. endive heads or |eaves are usually th

parts th%@é’%%ﬁh S e &K Y &Y b a§§%jt§c$h9f8ugh
horft Sph 4 ral d b iRl AtorP Ut Gebfe thedetvont.i @R iegn sheh

used in tissue culture to regenerate plants that,
appraadih the magEERte A a GANG (16n SFChRGFRE Dindtic d@tresuced

[ t S, of d 4Ju.t . [ ;

o SRR A A R P28 Rl (Tl et entc
appsgariersatact playd fersildlesdmpatticdf modig iiedy sairiges. genes

The invention further relates.tqQ.seed of a plant af
arq e TRAHRT DY Hb TR Wodh T 4Es SOav H5BroRrotist -
Thd St avéad e fRaliHmt mRdjnad Ol faks®R. Wotedver specific
i nduced surface discolouration” . Wether or nqt _the
dowperpu kaidi et tihe franes grdwet menes & fagsible through
'%F¥%g feature can be tested in the screening
RN%;%@E of the invention. The invention also relates to
f urt heln gersr ati rpessiad o tiganuadtegiti delse  Assend@rgeting or
reduction of wouynd- induced. l.eaf dj. (e} t
Er3ia i h HRF GG hat sebdd Fhd' r%vé’gtal e%lest%: Tactor
i nESTRREd Cimal wouner indudeat estd dud durrattils preapesssed obviously,
veget abl e market. As expl ai ned above, disc?%P rag%$n
EheyfPHYRRIE &5 E T P8 | Tul et Festy it gnd ks oW
is congigeratk unlesd rebl e neRrdte o S@ala@dsedo lettuce
product is rejected by the consuner. The feature o
mutamts ceet @redeentdeiiel Ghriefaws wirigde were identified
di,scal our ation", of e, 1V ' id.S t ' L £
on (SE T H SrefaiS ik B By SURHETRE®
letlidelChea it ses orapp Iionf tdri scqnibikiatg arssayharcegflants of
Wien screened using the nethod of the inventio .
an Mg RAREHA VLR (AEH R, THRAHE (TR ore TGN HHs o6 Tt ations
reéﬁﬂé@diMiMi%idﬂ Sc?@'aplﬁlﬁt}:jéi:n-ofA'rdutants, which
processed vegetables, in particular processed |ettuce,

shewed v stanif ¢yt TedHchERt Ahdhe Mgk in®e yeaRonse as
I hvent ' g tyat { "

colr et onr i i St (SYaE RETTEAT 2R o tne
emslepreduesd metatiobns. f| ux. Detai |l ed description of the

i nventjon When lettuce is harvested and processed.b

cutti nl‘é?sﬁaﬁg *I“é%l’ PO S A %rcgw ej%e(faatned o%wtl%h
chl 68881 ¢ OpResd@bd | CRNtwd € SHhonse Ofsuter i iarglyorf ulranhtthat

parts, manifested by _a brown or pink discolquratjon at
SOme THAFARER Wi t Her SRR RIMERE IHIRGHE SHPHEd G fwrmal

observed at sites distant fromthe wound surface at

the midrib of the leaf as well as the butt. Sonetines

pi nki ng can al so be observed at stages just prior to

harvest which is considered to be due to abiotic

stress or over-maturity of the crop.
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The different forns of discolouration are effected by
enzymatic activity, which is strongly enhanced as a

w@eonseguence of woundi ng and whi ch gener ates SBOEEPR1007/000226
fornms of pol yphenols and reaction products derived
therefrom An inportant enz%gatic activity involved in
the browni ng reaction is PP PPO act|V|ty in relation

Nz tlc hr owni_n |s gle] str I

9ICW55 been &E%cf1bedaf nan érg g éggc?é§8§§ QEEY

mudi\sainicch o mcpmsﬁrhﬁmﬂﬂﬁﬂ.@ﬂh@msoratlon like in apple
banana_and potato. In fact, PPQOis wdely recognised

to be "BIfE HTAIIYMBLRTLT Gt &BE SeREAFIESUL AVoMYEGFnIToWn

frd?(@ssteecﬂard@:%@u@ YR QR191 FERRY 1R6A6¢e8edrbr 888ayed

fruits and vegetables .” For this reason PPO has been
fox trinkimgpt ofsimidpn asiihsitdgness Weuol apm shet p&iginally

.t vent fq c r.d

b e et U« P4 st ers thaton
reduﬁeﬂ)pmnkzﬁngﬁnmdurauumnMreﬁpomﬂbyphenbbsheestdbﬂg and

he_ pl ant tlssue are oxidised to give rise to the

Caq ¥ ¢h Wi iR e £f EFHEAEI'y, enzymatic and
non- eng it fe %apﬂpﬁ@idge@qﬂdqn@ﬂ@afsoemt iFae ot nBtOWAen
or black pignments. In many plant species PPOis
the b P lanf | dregarewakd yaguniftyc Bnghé eisigiy fegal
;gﬁﬁpﬁ Wi t al spat.i:al :
en Xpressi on 5“t§§fﬂ§V{ﬁﬁﬁ%§%P§§9§ f&ﬁ%%ﬁgﬁa%hlg response 18
alsb\ﬂnnpngmy ilrth s efdor exanple been shown that |ettuce
contaipns. differe PP n the,phat osynt het
and v AP sgﬁ"@ ?}{eng‘ thglﬁlé(tl&lgaﬁs ABst Wgtlgh is
pard JPQigan 1d1\fé‘rﬁrldaetlvse%d§aq 1@» el speenesmakAc

| ettuce, caffeic acid derivatives |ike chlorogenic and
PrqwWBidtd b gttt ofe i drdindty the PikpPg 858w §88. PFhased to
Al e HRQ AN Sl S BECh; LnducedeuneR
prmodﬁglnéagf ant tissue it T glgxs |nact|$e l'y |Hce
plaﬂmechloroplast . Upon moundlng PPO is actlvated whi ch
i s mani.f est to the fact that .the phenol.
subst r&i S feos]i i né"el nletéﬁc' d%fcuc?llelg( i 8rsgﬁl§htca Pe used as
a s@EciontidoIPRQ dideritd fiyt Ssite udies plphtenwikh ketredoesd
t he producti on of pol yphenol s, mhlch are the su strate

enzZMas§ BROYHd RPUFISH Mou iy Forle CaPoPE, VER
1 ady oM} N Rt eNtd 1 3dntf o 8tH %eutdeas 48 ZSREHE NBk- ol iBg

limtied by the anobunt of PPOin the | éeaf tissue but
potr@tthiearl Hramematking qfolpisénglopbilesyierhésirsspgeive of
theb é’]g}f Itﬁle hHdt33P trltal?‘.e_Lo%I t 'Vil?ltll ?lh r@%)j_d@Sf fl%r such
etween Crops. +or exanple, 1n amount
pomdl atphen ol Bor exsanfdlieci ent atdnhgt@me;r atoe ealsblpomllaglons, one
o esponse of the fruits wthin o hour aft r,_woundi ng
a&a’iuri‘ar]et"’t‘ifteegstlri’élsoromrﬁg‘f é‘@ctp"é’ﬁ‘ “f8ke a
few dajtse dite ridrd R frad ddidlerithd @lelttedst Beovided by this
pol yphenol pool |argely needs to be synthesised de

in¥RioL Up SRR AR Leth & o5 ywih dsiad YofvegsitppRensPpscies for
115§ i.ach

o R e R epent,

The:mmﬁmtet ectlmt&pxro)fertﬁmcm preetrh vy aidsl icatoml ytsue@tuﬂyltvlaeed
nzyme enyl al a |ne, i,a | yase (PAL, .Hahl broc

Le SIS aHER B 1HH0EGE A PLhbtd LoBta R a GELOPEARE to

thdd s t St deadt0, sutdy -a36 Wi 1 PApCAREES thise raitieadgetius .
phenylalanlne synt hesi sed through the shikimte

FuleheResr ¢ nttd i HisRtd atiqhn P ePRlded wduRdirhd cotar to
plafaVEse d £80%d i 81 A9 ﬂHl‘:dliﬁtahﬁn A 1388 ium to which

expression and P activity. The
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formati on of pol yphenols is correlated with this
enzymatic activity, which suggests that PAL activity

w0 pebaoed2doy woundi ng of lettuce is an inport ankCt/aR1007/000226
responsi bl e for browing (Canpos, R. et al . (2004)
Physi ol ogi ca Pl ant ar um 121, _,429- 438 and references
therein) . However, is c rently uncl ear which

ot.her _f.act ar s, .det e t.he fi tc ;
=D L e 00 e(é’" %@F&%ﬁn@a 18 on PEsP =y g wieLoos
chﬂd&yac(tdl\dlidnm‘m geftg»bu;basefelblﬁ@) has been suggested

to be inportant as well in establishing the final
| evel T BEESGTSuARVEHT ioPUREISESS Lo R Phepokypic feature
tha(tZQQﬁ') de/t\:gardt(‘ed 1'%10%1(j Q&%@ ?Qeﬁ%%lﬂéllme of the
Martin-Diana A . al 005 i osci . Biotechnol.
sc:&mdmnmee@odmrhamw)e mqmednbﬁﬁrslact Pyang s of the
ends aon the avalla il f i I droge
J‘m’peer&olxolndea‘ret St I%R[I 3%1hyloc Pﬁ%ﬁ‘[@gr%%lds Igél our%a |tgr? 1
plamy, hdw rﬂHeeda.bsleIndes dfurdrher redudedbnt Hat weonddiinguiced
somshow percei ved by the plant and subsequently a,
suIfiafita | A3 SC Y& + IHGUGH S8 88585 8de PR RS e 18
det‘%irrﬁﬁ{gd YoyPadns agf 'd’iﬁéj d10mdr@t dfCenrlele S.Q%%l@lﬁ\ﬂa@i%n
that these activities wll prinmarily be targeted
tegtgartrneddufdichadduig enne & Piakingaioxs breynidgers, the
abllrhq(fftog ec:orl'}elltS éﬂé(eé% %aatten%n—bo@%n%to' l%:lt:ﬁr SAarp?Lant
invol ved Tn nmounting t scol ourati on response of
of whmndadrdatiarcd ¢ iss ulemrand wdcth din Etedeaste orm@t effit talese
targets for_ genetic d|f| atian t redu
tesdh %ioﬁ"él?t &t ‘?é&’r’rbr r[‘ID Hitse %o&l’e&tsl oﬁedﬁggfi &f
cotilese aanel icorftagdiors are currently unknown and f or
those known to be involved it is unclear tqQ what
extentTItQ]esc‘é)rftaFé?t]d'r S pluph hgrediy 16 laé’IYePilﬁntthé’f which it
is ALRGH QUIAL QN HRaE! ION Uy RRINARE have d@.s@?ﬂ%u&%ﬁ’ﬁb@ﬂ
functlon |n reI ation to the wound physiol ogy of the
r e gt tairhn - Qv i résdarep) éqrcsdnmgnmmmvd’erlsm‘@d PADOPA to

CtJVIt consi.dered to he de erm [ LN
f ‘%hlt g}t]ﬁec Ctlporl})sdlfcat t%)oef ]tnhe t%r(#;l% prf op%o:gg S
cipadivBleyfd Krst 460 bea iphamty ed memtoer valiich eellleaf disc
wal | biosynthesis or defence response as wel |

wheph Y RFWR - § RRGRFT M idith .5 e 8FPSAL 2%c 57 % days
shhHE5i 10 dEHAUSENDF LNU NG RALRN R TR CHYE M sc.
other functions besides wound- induced browning which
my beThessrekant dyreentiqre|wtllope (fUG_ttﬁlerr ddgéetsased 1in
thé eé)f&ﬂ@ é“f{) a}/tatf nlov&' A&%"" FJ).% qtl%ttl \ilnttBé %%%1 t&%erilmlt
e |nvo ved 1n ence r ésponse an
thé hﬁlheémr:eort eﬁumrqg wahe. tﬂﬂmm*ﬂxagn;ﬂcﬁsemefaelr h:y: nedirciagg but

PPO | ev |ncreaset susetlblllt .
ln?)ta?%g%ﬁ %.af agﬁ:tsa %eof in
pad@Pedild) frJJ}?rﬁfxpftes alﬁd ét%éb?.L dd%yl tee UgR@NIGN $he
that a nore unbi ased pr oac be nore successful

Examples srelepende 1@@&%&%4&? vy tfﬁéufl’tﬂsl -OWi ng
steps g Qu Genes atd o 0 &t"lafr{ea% Fk‘iféu'xaatt' a pehind
pl ants n partl cular a mut ant pop at1on. mut ant

th@ocmd;agm ovif ctelre bmtgpartersactmbﬂmylg rmaiq@rureobﬁsé@t@me
nt,tiss esvvl ni.c agents |ike ethyl met hane
po&ﬁf Hhate {ehs)© Lf‘c%y ‘353 hazngesr}he SHEAAT OF an
di&édichentiphenmhey pitpscrermdn svhitte seleed ds iwwunding of
based on a wound response- induced discol ouratiqon of

leahetbsane, Whighris ciRRFed Pediie Wattamnd iggnerates

¢ B s Pl A ol G o
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3 . Characterisation of the nmutants nodified in their
wound- response with respect to post-harvest
wolb@cobnes ati on potential and absence of pl ei oPCYEPI07/000226
effects of the nodification, which conprom se grow ng
and processing of the plant |n particular a leafy
vegetabl e, nore in particul &r | ettuce, endive or
ph J.tcllooo ﬁcateﬁ.ccg%rogclegs%etg Cg umsln r?s%tnlgﬁceggg 'Qg%BEEQan and
tlsmfeemstgonmiﬂmdd‘mr mrd@mnfpymtng,lgslelleehnngeandmbmed with
obt ai_ni ng a pl %t showi nhg a reduced wou gduced
theyiaRR iRt P l%é%%?t‘m&soé‘és&l’ﬁg SYPSGFEEFS -
such agEAWRIH GirANIJH tle RicHekend 1 sTRE birB%ANbIOBink
i n anot her enbodi ment relates to a nore biased net hod
dlaqﬁaltoursaéslcal,smerrai@q it the comddttiensi applaegi geénthe

P t hi e pecificall 0
wol diheady el £ RE R B e
pimaimeer tHid niIso mff&aﬂ:rleai:qumngmret freeelcanihat The output

|nvent|on [ l.ustrated he |n referri | eafy

PRt T8 Ve e et s LA Sg Btk e FOEY i n

L- dme%ﬁme Wei oM téké)ts&%cﬁi RS S iicRdisC diredaabava. pho,

nmut ant pl ant popul ation for use in the nethod of the
regpRAENYoYY can for exanpl e be prepared as follows: a)

t reatifig MO $4s Aedhtl A SREGLYS! %g%eomeghfe ed

Wi th a tagenlc gent to taln seeds; b
phayraowpyy f arites fammart Iimstdwsamlgnmlm@dslvlollome@siomoof leat

obt ai_n pl ant s; opti naII eeatln step )
SR 5 A T (AR MLATCSbdde Biog PegerirRad) Age
artdiged m&vﬁégralvr&cté\d *ﬂll&%&diaapﬁa&%\/\ﬂaﬁh@ tiheuplagelds attr gvc for
those seeds. According to the invention these plants

7 da¥s subdiertt #%F%%d%rcat%ﬁlﬁ%é(né’e Phageagd around
eadl %@A@L&%Ced SR Ria3d hat do not show or

show a re col ouration response to wounding are

sel ectBigurihely, Threodanf ofigcheigdiag edsplyaritds 641§CS per

grown and t he Jvoun i nduced dis I ratlon re .

s) rféaarslﬁlree% 4t &t he to Ciéate ;fgnet tETGREi &6 %%atlons
of USee AL bignhHinshe caf dmﬁrag@leﬁr@deSeWealnuamm @bbS'eOléach

physi cal treatments are know to the person skilled in

dlstkheﬁé?"fs Wi &fh Pt dsdyidsdiSedgenet i ¢ mut ati ons

in pl et sRed esrdd s d ity Wrededr oFx @Rl ®poOR@hedi tor
treat seeds of lettuce in a solution containin

L- aif ffesimetore drive mimdt i biri gfour ahitcag e |1|eltéua¢s%e§rfs discs
tes p r [ f I , [
R FRRP LRSI A0 Sged olie) . e
nuniie 1C abdﬁher@fcﬂ*r elidBC dinsepailres «chﬁnge dyrstA"inbasxeaali rs

dose LR ol T Bhadof ST Re HamAco, (PR or

L- c%yssde_em@foﬁ hehd ok s &ffrstdtiendege 1ot e depgndsscs
on the concentrati on used, the seed size and ot her

(4 phisgs peprdpeinaibated thetass sretitedufddites srPefs in
ti T h b

en€ RG] O o IR R S A e e B e

sh@mstdmjemce:cnfcetrtte:attrnem et - dyts etiines wssdof t he M

seeds nt ai n_rapdom ations in the genaone
t heir ‘1‘% hid eefo%‘} 35@2%] 3°§%§6ﬁu| §te|a<‘)-’ﬂ‘65ﬁ?’ on
lettldes, 1 oW cdh o |dirdloing t fﬂfhegEHeFHtJ @ﬂlddkSSM.% Ggpliedalfor 90
cells) wi|]l be transferred to the next generation,
seqifidh 9% HHiad MRVe Mtatihh & P THBILTatPGHS e €5 each
dishi ch are hapl o-insuf ficient thereby causing
sterility or which induce enbryo lethality will not be
transferred to the M
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generation. A simlar procedure as described above for

the use of ens applies for other nutagenic agents as
wowdo7/078ee t abl e mut ageni ¢ agents are wel | - KnowpCT/BP100®000226

art. Particularly useful are al kylating mutagenic

agents, such as diethyl sulfate (des) , ethyleneimne

(ei) , propane sultone, N-met hyl - N-nltrosouret hane

I
émul) -Fl\ll-iﬁh{kr os8Efoéla'};_e(l)giO)I'llly ot %ﬁ l(J Az ggg formed by the

wollld en“dn;idnexﬁ Vof tlea tadeatticods c@rlexﬂrnéueedohupouadnbyof
irradi ation, which is for exanpl e %I ected fro

L-gystgide  3&te ARG AOY O i HSRGiSat aﬁ‘opﬁgp‘ assay

wheexné&dltr@tldafext hey e rtiisdia of ke ot Q‘h'eoﬁinﬁ'iﬁgl a@,ga?d The
by means of genetic engineering, such as by nmeans o

lowere off tdd r’p‘gfq @J@q%m@a@m dd.@@ was treated with
J(}?é@é 3%? é{‘%u% r%\% %r %%td' %%en' %&gﬁ%%bo”me

enes, wi t'h
rmrdﬂgmtammﬁaduﬁysmegaddatalr@nmhm@gh RNAOL, 0.1, 1
nterference, etc e M2 ul ation of a mutagenesis

an‘i r]eoat%ntr}%"‘ dé'{éﬁqar'fei é’?ﬁeng procedures ai ned at
wound FRARNSE, RMMUdtich JrRapielied thr e4gkdPAkoand lettuce
PPO. It 1s obvious to the skilful artisan that any

by dopstdsdiq i1 -ofTHsl aRBer Waned @éltoﬂﬂsesrryg’éﬁétll Pipkingt syAPtoms

| { il f ChaRheRet¥Rics

of E AT O A el B Bl £ SRty Vel EpEEefy

stng/srsmi dngraldrellegciagi Mhe educeyauognghowntibeegresence
d| scol.ourati spanse. Product i,on of M | .and
of G b b ARG Dy sngrges o o288 Pkl £rom

theeldaPAHldwiald @inkhhey ispgrtionen dffterthereaehahes wieh 1 mM
obt ai ni ng pI ants or plant parts with altered

L-geatiypedo %W‘lm%ﬂ% 3t L9 ePREESLYAEW FRFedQUEY left
ar?éjlscﬁfgv&sb'd CF[ Viarl%%ﬂ)@ﬁ%cola%'egaltr%%%heﬂér ¥Bth water
processli ng sor ers such as enzymatic browning or
fomiIkimigrutEwe atnhvwermm CrenpE ZRtes €0 pI ants or plant
parts,_ mhich ave thel eno Jd_nf.Qr
whi ch FI|1 urreespgcq)nm nferl for hh gduced '}11% Séps)'t iog %?lgldual
letitoves dR2 pasidtayr v(@aioqyanresslpm@lw)i@irdeea,f gldelr as
enzymati c, browni ng. or p| nking, and is found in_the |,
a1 S U (AT Tt L By b e IpeanpY Sbis
invd@d 8. af & @S0 cﬁarltiisofsatnl'ﬂjl%s' R0 2 008 9geBYiowAS in
used herein is intended to enconpass all plants having

thisheoanaie er vdhiginitiher anedugeld catedepti Bl ipEForoRdrdsd a

stlpoqgr%lrg cIecf)r %}ﬁéﬁ'{qugil c%q %@a%lo n E’gge'l(:%| ke - testlng
ng 0 € original plant

of otesa:rsetﬂm]bttmi allﬂilail’ldilhﬁl n@dimt\eeﬁ mh@laafeﬂom lcnnﬁliymed the

such a ro on,
nedf AT es o TR R (i i P e CaGraF fon
(sdpd iof dihe n&&i&ileg%ésbt1an)V%@ek@ﬁdp‘éQeﬁe@60@bﬁtlr@ll
such as cutting, tissue culture, haploid culture,
samtl ofhEsth dliavirge,c kst éimsé?ﬁloﬂll}ﬁtéﬁn AESPREEE -
t echni h oRl
gener athJT on of%U(f)l zi%’trs ggl%l veéﬁgtyl/vlzoﬁeey:gya%oﬁlgﬁ thgglee
platrﬁxzhrﬂlaqleﬂs],edom &, sa every ,f Ut ked genehawi gedofced pink
%r ant s r|v by .ane or .nore . of _these techgi.glueg, thi
’ﬁqca‘% PHS S WEFTS IS IFAFE AFEOFSalied® this
1nx&§tﬁt§ﬁ$ﬁl ilddts 3N @rder 4,0 6@ Ny @te bhanpBen@hyiphc showed
screen of the |nvent| on,_.a wound surface nust _be

a Infrl Rk (e forbyifaid e (R1UEREdPR CORPAERRIFO Ol She

i1d Jounding: MAUNdig gl yt R&akp @V &S 'ablm%ltant
di st’ur bance of the natural plant, tissue and/or cel

structure by nethods |ike cuttlng, punchi ng, sI|C|ng,
abrasi on, squashi ng, breaking, peeling, crushing,
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pressing, slashing, grinding, fluid injection, osnotic
shock, detaching, now ng, shredding, rubbing and
WO e@vionty29 Subsequent |y, a phenotypi ¢ charact er PGI/ER2007/000226
nmust becone manifest which is diagnostic for the
pat hway | eading to tissue di2§col ouration and whi ch can
be used very efficiently in"a screen of the nutant
popul.ation. |t S .S ri.singly f.ound . .
BT ¢ ey et 4 matinRane By obyEipp,gne @
nodnedfl Jiuith ofadietdsucelpim 2 ,ard isncuhatliongntihem shder
very specific cqonditions which favoyr di fere?lt f orns
redifcsfb dhidiks fHG WREHBUPRS Gn dGTé€Eur PLeached
phe'ﬂg):%&%{ently, such assays can be applied to | arge
nunbers of nutant plants in order to select those
pl ant Figursh ok maesdudasdingt afhe wygeati edudegtuce
sho(ulshC laoqe%dco%i 3 ke ra%%n?n%%d't'ﬁ%n.tleg.ft “5'55 control
I'nvent1on I's based on the surprising findi g that en
saniplscs dreomHe@ay et idin giewt iac mcaimalle iwoune -liedvesd ar e
) taléen and, i ncubat ed betvvee&1 vvet,t%;j filter papers at 1 .
di CUIFHIQN FSHiRKATat Y A UdY S e ¥ FEER O SATR-SS 1S
shd kel ats ik gasomfa i ilegalofdizsc preeaeplant s
apparent. Suitable filter paper is filter paper type
de syl GEOTRe . HG1I L) MBERYR] Wirigh dehiseveregysardeiced in
; | 066 Q0 : ITRILY, on further
ltglwn“g% atilon, ihe S|sgér§1%ﬁﬁ'ltaetnl§{i es acl)r?g%aifter
appr o imatmEd VIl onRepessarttatiayg nmmadgen odnsitiey cwgpulieen

reached. The formation of the pink dye occurs . .
Phazie o (5P SRR RARThegs Prote 4 e s Akt ogn of oot
mid@Pib e rEAiHIesh B e ol tigre0n et ticeUll anieal.e Theomilture

whi ch means no browni ng or pinking, tao 10, which neans

shayovirf trig e Wik IR I mdeld B tdmgdied diecsued begr facybation
fok s &Ad VA 1640 U RAGSM SRR %its%lbu-ra%%ic:;valafn

vari ety ' Troubadour' is used as a standard for 10.
clefosiy dk Qhissumess adarkHse wsudl fsovr femepaBiasdn dishs congains
he internediate asses bet.ween O 0, .la.
3 zﬁﬁﬁ%gké%e%ﬁ%ﬁté; rﬁﬁ:%ﬁ S Can BE ﬁ%ﬂgh%fmgﬁglpi”?gfen’
lidqlepesredrt hridevinitd dyme friadnbewe dibaywrec alvat idighpandieaftes
di sc position the nunber of pixels with an intense
Eheimk CHIRRET Iy Und STy Hrese EERS SREnPEdess fpr &be
fittatistical analyses like a t-test, well-known by
persons skilled in the art, can be perfornmed to

est ablFignxthekhverConysi raiororofglolPES ay &Mes Lie§tuce leaf

J?é o f4 t : | kNG, thaR S Li ke C
SUr A ouba ourmké.llglrﬁl?'a?pa{}%geldg&si gnlwfslt Igglﬁctg%:g% elqno 2'5 Yoo
L-noen ssalad tast Tiee Gkl thdre migt adtes neigad isteatdositirod!, the

conmpar.i son can be. made hetween .t he pinking scores, of
othere HriufTa M ariBF 1SR cFanek Hae sg]é’g’ts Fg5iet of the
in&tBORsH, o AN 4 63 4 K PG WG Gfet@fed 178 1itRET Yathédls which

mutants and/or their offspring. For finding the trait
cogffaithel i nvehth dHPEMA exi sting plants representative

sanpl gg; | etd %g i L 98ng Rank

a(:(:es§E|Sl sréégin‘i beﬂrﬁigee(fg; et{s?Ltg1 iogteisdcgim%gﬁpari sgn car?
shaowieny be mediecdrktweesrd thslyiakimigiks cose lofureligon on midrib

I ndi vidual accession der_.nvestj.gatio nd _t he rest
broyning, ;%arfbefa]afﬁ o%?o"%e StHt |rs%| éﬁ%%ﬁ togs{%i g 09y Plants,
nunibbshied duals 6 of3 digid ipantdardtesopithd Argduded plimking

conparison tests may be needed to0 maintain proper
mutRRKy ol Fang b fshemc S hevidrilk dissgaad & m%errﬁl pdants

mul tiple conparison test with one standard (Dunnett

CW J . Aner. Statist. Assoc. 50: 1096-1121

(1955)). Further, it was shown that the wound- induced

di scol ouration response can be obtai ned using many

different types of tissue of |eaves of different

devel opnental stages. For exanple, mdrib tissue can

al so be induced to give this
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response upon woundi ng. When applied to different

types of l|ettuces, such as butterhead, iceberg, cos,
whadoawia2or oakl eaf, no individual accessi ons PeET/EP2007/000226

found that showed significantly | ess pinking than the

rest of the investigated po%y ation. It was further

denonstrated according to t i nvention that a

cifigc Jnhibitor..of PPQ_ L-cC ei ne, .wWh appl.i.e

n“"g”ﬂe%eﬁfg 9t t#e? :iee’gc 3 (Sinl,scsst IpéanrgIpyla)s,{"ﬁC p?"e%ggds g Fo%lr?g [ %n
braniie q@gpgondyee. I n addition, it was found that the

formation of the pink dye was inhibited hy )

ci nnafaEIRy de: MRsePSE™n 9fn @ ButgrtortpARtidcey Shpwing
a RO AR ik |88 urEibhd orNbrofhidl

(2006) Biosci . Biotechnol . Biochem 70, 672-676) .
respwuse fafitdmgitdhiow tangt paekagiimeg gindesl embaensn

e qf lett.uce js a PPQ_ dependent
AR Teaf iR B S0 8T 8 L e khomaars e
shomer yoreftflectliefd yanet deaft ed dayest o apel rediiced of a
. brief heat shock. The observed effect can be expl ai ned
d15GP LUNAR IR MLEARK ihTy SFOWT AfeithehtdSPht hdles tresh cut
1edfhe mRhermilaipraRARGISERlfRY% RWRr d¢ heal. shackrown
. proteins thereby reducing the netabolic flux towards
digqed D IF AT [solahsinaral SosAirvednan Faey copgeol samples
t ' umi the enzynes
Wh%ﬁ%ﬁﬁiﬁa *%H%gﬁ§pagkg%gbg¥ﬂ§§?bﬂ%ﬁgﬁh gé PPO and POD,
are inactivated by the heat shock treatnment. \Wen the
H@@é@hock is applied to lettuce, which is
uently assayed for the pinking response, it was
Exfravn 1t hat this response, |ike the enzymati c browni ng
was, effectively inhibited. This denonstrates that the
Gengthig MPdidsisatsion ol diatifdee WFide ie§spart of this
| nventl ik dySRNeS) odlotRldeedCior thill hatchel hartethcs
known zymat1 ¢ browni ng response . This finding was
Trdulradearr ,s Mpstcdret, i dcay ity aaygp Rpideg ickc wetrei Aecabasied in an
reducin ent. L-cysteine, hesides being.ap inbhibitor
aero%eﬁgd&iues%qﬁnsc?fkﬁ& o Uréadt WA 88 ngd (W?Vl? ems

du Q- i %0 A1 v Gh tC GIDGRT it efperPalbacle .| AF@e@Ok Bl kRSS treatment
d%ﬁﬂenols in a chem cal reduction_reaction. \Wen the
hepl

%ﬁﬁ??(ﬂﬁﬁ%ﬂqﬁP%QQiﬂ$5§q éad &ﬂ§€§eﬁslpréaﬁéée%FPHse at
20dc St MRurd 1vRmtdenpnghnat ed khakgtihe Rbnkreqmpaund
was converted into a col ourl ess conpound. It “seens
ma e aflend d idel o haduded piodk iage and §Aoweqangons order
to Iq%fo%dce%f RQegkN ?xf‘é%% GakhoRenakedyy (LG T lﬂgg' ng
at reduci ng agents Tike ascorbic’acid or glu athi on
hamatesx eennerlikeidhend sk otdyee umitd 1a fawkhet! ese . crhpomndation

I n addition, when plants, which are _taken from.the
Erequansy mscﬁ%ﬁ&ﬁtﬁ%ﬂnnéj,hea#’ésﬁﬁe&fe& 'Fﬁaatl"e number

of LiveMstigiuae, g1kt K tl SCPheWAkOBhERoRYPE which are
. elimnated. This denonstrates that the |eaf disc
disfiuibasdy itedpensd lioyopdpilds ddcisagthgeigat ural occurring
pi nki ng phenonenon, which can soneti nes be seen on
pl ants growi ng under field conditions. A further
enbodi nent of this invention is based on the foll ow ng
experinment. Parts of a lettuce |leaf of a head are
produced by cutting and incubated at 16 Cin air. As
a response the wound surface turns brown after
approxi mately 4 days. Especially at the wound surface
of the main vein the browning can clearly be observed.
Furthernore, the browning reaction can al so be
observed at the whole plant |evel upon damagi ng | eaves
by cutting or abrasion. Al of these browning
reacti ons can conpletely be
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i nhi bited by L-cysteine, an inhibitor of PPO which
denonstrates that these phenotypes are nanifested
wo boogiogh22PPO activity and therefore can be conBCTEP®A7/000226
di agnostic for postharvest browning as observed during
processi ng and packagi ng of | ettuce . These wound-
i nduced browning reactions c¢an be generated in an
icient manner which can be exploited in a
E%%Lr%tzipl C screening procedure to identify nutant
Devy Iopnsenvihi e arphamabigeit |9t dt agadiscdd [Foawtiheg
lggientlal A_further enpodinent of this invention.is
wOURA R ¢ 1l SR Wit ko P Tat! SASHEE dfsegc o8 prnk Plgment
fordduse tissues induced by applying substrates which
can be converted by the phenol oxidising enzymes into
col ourpemfmqmrmd:s agERy eeamleyelaped |iat whdeh dghf

In. t
] ey o i e Loy, WA aduropgity be
asdﬂsxﬂdcﬂﬂhmﬂ(ngpﬁdamh|a§1mm$ewwmmgaplbh¢ wmw&énangf&oe
which is the nanhé) tatlo of t he .formation

di56a9LoHLAE 194t ouif - &V Cdias Seds W&Eﬁl tgfen from
youlridnd+ angausd o1 dfes @rﬁﬁ@l@c@@'b@&%@noﬂre%%d filter
conpl etely |nh|b|ted whi ch confirms the assunption

Pansayf Jtlhuas thasto| e avistien ¥appdneadiagedd atASCRokgr 7 days
e e | _su r or,

Dug ] BxinAA0A (ORGSR RATER S FRE AofinObice

ofiuhﬁnﬂéaﬁxﬁnan1wﬁldhnhﬁuame\Mﬂadhlsh@wsnbdaces wo@mdnted

duced uratlon & .a_SimJar manner as

cix Tribe eﬁof’/i‘ BSthe” *915$t Adtes can be applied

i n ordef dxcaerlalt&e Fenrstaladd &hia@n thes pedsitict Ibesef the
i nclude but, are not limted to_chlorogenic acid,

pink s d-’r%lj’érﬁebs & gehive ﬁh@uyﬂ@r%ﬁ@%ét @éﬁbWaYTaP%éﬁ
efﬂ&g:etcrfermﬁlfmtfoqer %Lof dihg Hahehen ﬂgu% wouind 3

surfaces generated in pl ants moni t ors nodl ations in
PPQ (Fatdweebe igtear tFiJmnb!y 4)hevened fetsited afn &hisuagselygnéhen

cLBIAdRAL hrough, BAL and, BEQ and Leading.tg oo
1'SCO 1 on. escrl d' gthese V\DU gfugea

dlshdmnﬂnuuﬂﬁﬂ(Nas%ﬂnmpMﬁtﬁlgaﬁnma&dmbﬂ he as&e&&edthytion of
vi sual ingpection which allows a very efficient nutant
0. %%Téﬂhﬁﬁéﬁg?bcedure The rational eunderlying the
net hogy desginidied ddnitthivead RERRERRE LS ihk @Sb&@ta%qnenat a
Figure 1 . According to this invention it was
coraantdratiam tdfe OndMic- anddddadiedi. sedlider atihen paltlh@a901ds
verl
11ﬁ§:1.§ﬂi dhced4g‘sco ourafﬂg%¥%$ %@P@E%@vgkggéggedTg s
denarmdtuttatiead uhaﬁeLinyiuammdlmameﬁmmﬂbhe thespdekédg response

l,agnostic f t rocess Th| is.c Qborated b
£ G Aaas i Gre shesatts: SPBAPRERTS: ELERLT of
L- dyyﬁgnﬁécagngp@aﬂgldﬁ processed and packaged | ettuce
under ractlcal i ndustrial conditions. Inportantly,
as thé[p %&?@tﬁhéh@ﬁdécﬂﬁgt§ﬂéﬁ iiseindeed
I olii.C \% S
actvﬂﬁqat egargri%gg%%t%[] tJ¥e doghale &L 200k IC G391 %g’é'tg the

e procedure allows to capt
leqpuualkeéﬁmdnnas(mananﬂqpuhaUeddmuﬁhtthei@@OI&ebstmate

- B PR RER  BRRl S o bl £ BBRRTS noe

corm‘ld&as\be&cﬁfbedlaf fn%lteﬁfald@;\iﬂis@m&t &brSllé@t&cemEﬂP@nt a dark
screens can be targeted towards these different sta%es
broym 5 Rjec ks cmirddriod &S PREC T VRG: &t ChRakPYn
sutfih JiA beenrHd @(ﬁtrhff'ees‘ia%%o@le 029 crRdiebi-gd e Wohh o
respect to the physiological process |eading from
woundi ng to a PAL- and PPO dependent discol ouration
based on one or nore of the phenotypic assays
descri bed above
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can be further characterised. Such characterisation
can be done at different levels e.g. at the nol ecul ar,
wheacherreecal , physi ol ogi cal and phenot ypi c | evedT/EP1007/600226
obvious to those skilled in the art that variable
| evel s of discol ouration may, be observed whi ch nmay
reflect either the presence df different nutant |oci
or_.differen elic forms of identical |oci affecting
me PRt BT FiEn ey (R e SR GPRE CBBSehEe s on of
L-dys s tfad egRsSie® JlihAldersusNese theo dpessilbukhties was
can easily be distinguished by carrying out allelism
complqte l \nith-RidiRst iase Sth_r?é‘ffbrlé’s@lﬂg‘r@f St-he two
mut antypantet and A& HiNG 118 i §RALHRAS Olialsh@urt her
hybrid. 1n case of allelism’of the mutations, the
charaiticanl s dot ARTEY iy ta digatwishodke bgfpaee indug inige the
| . whereas. in se.the phenotype in. the nutants.is
WOURS ST by R O (LG eg SRS BT SR PO
sednddeatcasie. 445 rsaNdaid radeagengiies Wad sapplelagtheha leaf
. generate the starting popul ation, nutations i,n_the
dl%%%_é’ferr_c? P& A AR YA S F Co AT EECe tTSe_t Renking
redEi A Lk Horddie RNSNGIMDS iude e thedelelaeRh@lcx was
conditions. In order to discrimnate between single
cayiited iVHs af aitfemoeamtuste @fgtids Gued L 1gbeli-nddisf result
.. Q it i.n, the genetic background, backcrosses
e s%%%albﬂe%%r‘*%r n{fd to create uniform genetic
backgraurnmdssysare itrfee idi fifreventt o echaedd wditdhic ol-ouiabne!s ,
events. Such procedure is further relevant in.order to
VBRI G TP HEIRIS it 4 IR opECiien POEE AAVE) ved
coldu MBI -d igheaed (i 20l errlden o SRl tRliRleOhORhe pink
effects. The M2 plants thus selected on the basis of a
dyg ety izl lsirtatqon aads poisss aiee deé6rMd ngowInB

J?f@é]- F%ébéee%igcrgl t he dubrgd Jiin jendi ng fram
pat e reduce |scol%qurLa%oéﬁ%\%ntdésa%t%gﬁgvagﬁuat e% for
meldrein fasdwedsicbr egponsiovhatdiong wilt ad@®OPiAon, t he

reduced browni ng or_pi.nking can .be assessed in..

T T oAt GRS o wiesin A ey R G fptipe to the
pré&@dlidd Onfe HriWRP aBdid Valfiter amd Nodeds HeRPonse was

Bi ochem cal studies can be perforned to address

CORRARTI NS AR 13- {1 He SPatiRRaypf A FECEd By PRe added to
chdeneld QimdifcatonnMleayl alo1hidies GRRiRSred. The
performed to determne it candi date genes putatively
resinMvol e csliqvnt hien drigung e Hihewsxpgrdmepitnkileg rd@sponse
' e odi . PPQ or idas h b
aendblifo AT R L b R o BERELIE Ry BAR 8RR back
intoard i sl ol d< dempraindatuhdrfe ash e hreo tilfickaedanfiaufdrmed
, In a _candidate gene is causative with respect to.the .
in Fhe LPHomTSe a0 tmg#aﬁ;erm@gmmgéﬁgyisgeﬂg%héPhls
denSrefteFdieds MBINOd HO PGB i bRIrS 1A%RAL aRy d-GuliSione
known to the person'skilléd in the art that technol ogy
whigh sis fghimddl 3y G tle tiodief pojemdengrlgers daggiodi sy sitem -
the gel‘bor@ n?gnsq:ﬂ%lt ttﬂan: aclh%o%%' fe'rQre'aarl i tlJ::%r response
exanpl e, ChIMBriC 0 i gonucl eot des have been
re flemmsta ateexpdis deviafdrects whysitcdgerisadilyh re lepeaitf the

node of actiop.. Another proach is taq i fy., e
L-qEtettte HAASR RO PR RRISH 5 Sasad-groun
pldid geit ¥ allsimg Sy apphgaeh ot byagaeRiesefing genearf

I s exchanged by an introduced DNA fragnent containing. .
from qesh ke 1AW dtitoice Rlaigetiichyshoyschssvaere RiLdFing

i bl g ' ndi fi r e ol d
YR S SUE TR s anond Taradadt oo rare e
| ead to dom nant negative effects. Myreover specific
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downr egul ati on of the expression of genes is feasible

through RNA interference . In case nutagenic
w@biogonzed eot i des, gene targeting or transgeni BCT/EP2007/000226

approaches are used to nodify a genetic factor

i nvol ved i n wound-i nduced dlépolouratlon response,

obvi ously, the primary structure of the rel evant genes

oul h I

oL P S Kt o D F e e Y SRl EaoR of
sevdmy efatam vmjgdlnmr ehed Arta ff m@.@ mrseﬁheob@&epaaé tlleef discs

und- i nduc k. di scol ouration of lettuce | eaf
whigh were\gjh %ﬁﬁg¥ﬂf§m1ﬁqHGQ%}Yé§§h} Y fg¥sEedpcan fBter
apRRUndt DRy WY GHL AR AEA¥n @Y robRd¥efPerature, the

mutations resulted in the identification of a nunber
pindf dhpemitanrathiah @rﬁmaereﬁ @3 fshoamt ineddguiren 8of

:)Ithltms Vé%—gcq;egge% %Ie al nq{phe 1@%&1&'&% %%@% Qhow that

letmutcad i lorest dﬂxﬁs(ﬁéﬁﬂhﬁWﬂnﬂum@ﬁSb@hmwaﬁdan@Wabfpdodﬂde pink

. often chl orotic phenotype t__was. howeve
disqRrTaTHay a%“ris&?é@{ rﬁ?@aﬁﬁ?e\ﬂdﬁﬁta Fod§celenotype

al Wi Y JESIRONRSE: m@iﬁd&wls@rr@%fin@a@rb@édmree fFo
si ze, shape, growth and col our verymuch simlar to the

letdgie GMutsmTR $thighe havieo ge mpdiifdeds welnghire spansic dnduced
dlszf%J agcrl%’H‘ JHHRS8RAP ¢ ngo@fg%eqn AT Q8N $ehie
ertilisation are assaye |ng, a S|n1 ar
reduction as found for the orlglnally identified
Exéﬂﬁégn is observed. This denonstrates that a reduced
¢ scol ouration response can be heritable and
Scf@i‘ﬁﬁib b2 el d £ 8k N Dfr ddiR- Gl RRARd -A nlduicleder
cgiﬁtrlsmg finding was the fact that when the progeny
disgdAurai©rown to maturity and tested for enzymatic
br owni r [ e S
R D
indgiqed reguzasrsaagn,c \unocmlmg par piokingi potensnailonthe leaf

causal elat bromnln in lettu
a1 A A g ot R s 248 e8P 38d Ep' BRantR ot a
lettanead mﬁtaﬂtzxﬂﬁmuﬂadﬂanMﬂ ng of a nature l ettuce plant

. Therefore, the leaf disc pinking assa% can be used

as a sA¥Yi &H“FﬁbWQﬁf|§ﬁ%WHFF-PeSF&8 pugRt dLprakign: De
LidredugRd TR DI QMg Rt eRkl-al. pPdaRihgohscaprhe

used to identify lettuce plants with feduced enzymatic
grdytigygh mgiemtr@ml@lr flregrhugey geiowerofs gladd tpopsl arhdnfrom

f e_C f. th e [
ead IR A, At o 85, et o8P BRked (BphBLigY: £rom 15
Maﬁﬁhhﬂandsﬁ(hﬁﬂﬂiﬂﬂﬂhﬂuﬂd @3S pod& o&n(u&eanatagab 25
popul ati ons. One or. nore

accessi ons or bree
st R TG HBIE Sl UrFeT BADERSs 3tnoss, FoR dafos. &

viaARDl IRG 1O WA JithY teeRlcabheagpagises dkpenWihghon the
post - har vest proceSS|n%63uaI|ty needs i nprovenent.

intrRsridnog, the $ink éisicod osantitenadnt tbg basis of this

asSd At e%lla%ttt HGR A %1%%5%1%9' et @Ot Ber 185§”glscs
speci es ‘bel'onging to t teraceae, suc

sheyeerimes cof d hellaadivedy Jenuslegkert bér woned sheface

,|nvent|on can _he appli ed,i articul ar
41 A s on iy FLA e 5P B GaNud LELbRG: FaRFEs f
di sy IRERAGIERS WaKkauaibdired (epchabam endi via) , chicory
and w t| oof chlcory (G choriumintybus) belong. The

presett ithfedtZ0? PdleRtSs ﬂoP&aﬁﬁeWéﬁySPBaﬂéﬁtEPéeFHQ@

wn S difouiRt @IS0 R Pl B TLRT W ABEROketB®haraly
screeni ng net hods that are disclosed herein. Plants of
the invention are those plants which, conpared to a
control plant, show the absence of or a reduction in
wound- i nduced
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surface discolouration. The presence of the feature is
determ ned by neans of one or nore of three

walk@corney ati on tests, nanmely the occurrence OPCPEPI0TION0226
or browning or the ability to convert the substrate
L-DOPA to nelanin. A plant aqf, the invention is a

pl ant, which in at | east on§3of these test shows a

. di.scol t that .is at |east redyced as.conpared to
vidl B0 A A Fhe B st 2, S asa SRlRe e 158 SR
disdoMhurdtiidn | THeN@WB YAl lonh@fS threeOhsFaRe G shewn in

. di scol ouration reactions pinking, browning and
FigiRetsi on of L-DOPA to nel anin, which reactions can

be i nhit teik Y diir@USilRi R s¥a L ivaRanRLdeRLEe forSihkabl y
. aplant is used of which a |eaf disc when incubated
inYekaelon setaated 12 dndiapeiuadis 5300 ffor Togsyd ndhigudual

' { scal aurati r.o t of, the. disc.

cadfid S B PRI IS DRI D omndl s foptdEnea
indExaitplals tWeate fsalemt eah d drheflurahe rmahailyisdsdadd geed

limt, the invention in any way. The Exanples refer to
pr?éﬂ?ﬁh%?but i nstead of |ettuce other produce plants or

parts thereof, in particular fresh fruits and

veget abl es, can be used. In the Exanples reference is
EXAMRIE t9 the following figures. Figure 1 : Schematic

. : . . . ¢ o

Sty e A L B b R LT el L g
diseulmed tpiost - har vest enzymati c di scol ouration. The

i nput sign of the, scr.een.i s woundin f le I ssue

wht o T ez F oy A AL AT S bed OF Holind
indlioer] gty thald v inRe ptee dieadichg teaZ audEBekssay

of physi ol ogi cal processes including senescence,
des@sidightith fxamP i $si@sdiadrdliced: &0 ®4antki €fi apdettuce

0 a ati.o

m P % ?@?&%ﬁh%ﬁf%&%@@&?@?ﬁ EI" egoggfgﬁtnhouse
untsilgrialwegks el cltedn liemfa syagen endpifmlom each individual

di,scolouratj.on, dependi ng _on t.he caondi.tions appl
P14 S A PR AR E A8 e BRR g pel R BBl e
£ilvepwpaie mnNtPigdd mpr Thidgayiss inferred fromthe fact
that the output signal is conpletely inhibited by )
ci nnafaldetiide SERF L ¥OPs Givise thheekPar&aspddefri depending
on ItHY B iQfy RAL tad RRY Ji183RA6Lirkeli¥n FolUt8e?basis of
Representati ve i mage O0f the output phenotype of the
thisy rasgre sl o lgintle  dieseolsedesttiedn off whégh dhecdeaf discs
I S of l.ett. lnant [ r._plant)_are
st o N s ARl 1AM el BRoR, 20kkeR5"
diEi dufatAdday ©f Ahai Blsodi $Aaheyr at peantanwel-easkyebeed
ohserved aroynd each | eaf disc at .the wound surface
whig Juat W& FilsdbleniibFgoio8ze tisNgREEs Liefhowed a

re1ditSiRle 1A MW & iQHo 1o e B eg@RC @i 8kodblk-aEeBh assay was
concentrations of the PAL inhibitor cinnamal dehyde.

reprtatufing tdiwovd dach vdidsrlshéhatt Were énitially selected
i e 1 Eigure : bt o e of
anC{:he gg@sﬁnhrl%b%ﬁt\}gﬁﬁ%}cfsa% ésné:%gn O{r ﬁglg:atrl]kgésgflfc bs
corfiiso@duriatelore dndietitned sl eak dhees (4 HigozepdO. Only
di sh)_.incupated hetween wetted filter papers,. The .
the, L R, S R COLR o SEAECHC0r TPE g SEEPRE aBaaYsis
andiHEE produdtiichi .t one ehftest §flahRewkPEouBhphetetropic
. L-cysteine on the black discolouration of |ettuce |eaf
S1GA - Qb ti SlGs e b LGRS nonc dYarédnpét WeEnIwEeRegumber
050 1AdART PIAHS ddbd BERALINEG Qb1tifg ML tROBADIIRE was
nunber above each di sh shows'the nM concentratfon of
L-cysteine used. Figure 6 : The effect of heat shock
pre-treatnent on |lettuce |eaf disc pinking. The heat
shock was applied for 90
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seconds on intact | eaves at the tenperature indicated
on each dish.Figure 7 : Conversion of the pink dye
wo o2y t he wound response of |ettuce to a PCT/EP2007/000226
col ourl ess compound by L-cysteine. The upper row of
di shes shows the L-DOPA ass whereas the | ower row of
di shes shows the pinking assay. The | ower of the two
Sq i h s trea d mﬁt c i.ne af.t
‘ﬂﬁggﬁ%un ?@Qﬁ%ﬁietﬁgds%een conp eteéy ¥ﬁe%lng 3F Ehree
plaorentdvat | ironofsdedyy sifeiosd .Bied & &al nu&b@%d @7@1,9979
Cg 1 and. 10 q%%imhlch i s_indicated ahove. 8 :.
FHPbrROINGERy TR i C&MBgPa\mqreﬂtsuéé469 {deposited
on lreY¥si@ide: g )upper panel shows typical pinking
synptons of a lettuce |leaf taken froma plant, which
was extrenely stressed by water | ogging. The main
xME how t he presence of a pink dye. The |ower right
E pan‘ﬂ7s szhows a disc taken fromthe | eaf show ng pinking
Phegymiytroivs aafatlgrsztsr eaf e s et tedriMultacytst ehowriher r3duced,
ut e omtenperature. The |lower |eft pane
Wo%ﬁé; %ﬁcq X after treatment with water
for 3Q)fmtmét e utl0HY (RIRIRIQUEGomittidr %chenp?Q‘@seﬁted
; Phenotxflc anal ysis of individual |ettuce M ants
n pddicyed gr gtesmadiredugiesc grewtat pbﬁnotYPe and
rfn il ave
Para ot S A s ot ad A P fegtaifly o
thepanale m‘f vdhecl*sttalmwm;a popdiledtiet byf aheamutwgshewed a
stroqﬁgy reduced pinking discolouration. Panel B : Re-

in(

xR ‘'of the selected individual indicated in panel
A confifdethddfedeald aiserte Omuthackoarat pedpablihe
pi nk dlscolouratlonsézanple in the mddle position)_ as
di dn se@rardi ned igmi-cRSsRER #eéiége in these
[ 0 h f
celq.ethﬂ.tCaf}lce &éaﬂrﬁigle’siﬁgﬁ@gn&yg%%]ﬂu gh@ %@%369%19 1@!@
respaand theshoslr adisced ssiaykes .| dasf SdICQCPdESOOD-’OQIl&t i on

.ng the assay acc rdln to thi invention
mue it he W WAL (el Bt nlec e @loable 8ibEed co
be(ﬁesylﬁéﬂeﬂﬁhﬂﬂ sc dlscolouratlon conparable to the
wild type control. Plant 1 is the onl¥ exanmpl e of a
n

nut ant™\ifi w10t P6Rg 24030t WA ciinspPrird the

stx%rﬁa@toweaiu&qo@n%@ 1RQIEMR; <@ @%'&oh@gkhﬁgmnp%ﬁmvédza’
7 , 10 and 12 show reduced pink discol ouration

now wlxﬁna?tfm abldeééllﬁedluﬁlﬁéﬁ@mypé theirgipeel tonpidgeag

t i C n
Spe&%sclc{]%&%ttﬁloeglgl lja%%.olﬂ é.%lﬂgmtr %lt%oglﬁpkﬁg.dtotroplc
ef fsfuman whi ch show a nornal wound- i nduced

di scol ouration response. On the right, a group of

sanples is shown which is taken froma series of 35
ExaMeagery plants derived froma single mutant, which is

severely reduced in its wound- induced discolouration

Confdgmsision Ryt rear Réseasencdt diécodayeasiophphenotype

notype of the screen based on brown
:“13#§%%%oﬁggtion of leaf mdrib parts taken from mature
lettucke deaminstrifte hatutdesredsicedt iilsecdoterntlieaf of

Leteie THETYH At PO CiOEOOP QIR e, ORcBaR EMELFFy bERd °

is ehsgye®data ieaanaend rFectagenekkacbddbghtEenhatBgedesis
di scs taken at different positions of the mdrib
treggmeayt, desgitibgde &8 reid wWhiees) wertherpguses Broselfmeg.
Thed's%léd SR tthGSch:'LQi@C%@t mfah@nogb 516¥§56W9§ numbered
whi ch was ad ed to the friter. gure . Conversion
of L-DOPA at the lettuce | eaf surface |nto mel ani n.
Panel A shows the assay in a 1.5 nM
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L- DOPA sol ution. The upper tube is the negative

control, the other 3 tubes are identical. Panel B
webame72ke result of the incubation of |eaf di BCEEP2007/000226

between wetted filter papers which contain 1 .5 nmM

L- DOPA. Figure 14: Progeny tﬁsti ng of a nutant of

| ettuce show ng a reduced Wotnd- i nduced pi nk

[ raf,i on on, mdrib browning., Ranel .A sh t he
oo P B G PN dibsead PR B1ants
werh sesstpel fdrdi)safldhmatiediiced ng thiend edlft @itsc Ban&ling

B shows the mdrib discs of 8 control plantsnunbered 9
a53aY16 (3 discs per plant) which show a normal browning

respongfis dahififnelnt 'cASHASS e tRaUEAR! aQkered

| ettuce showing a reduced wound- induced pink
pheficsdeo rad ipmanetirowdgis rees pdds prafdeay elianitisg showed a

. ' er .anbi ent .at nosphere. .Leaf., pieces of the
Slr{@g%a%}pa (%:%er - i dht°HE% ﬁoe%lc&r}otnhéni é)flf&and | eaf
digpebesrafidhe st digeoltowhdidhovaguuadeld it phedice the

opn the right. The fresh cut |eaf material was stored
se <£§ 6 Sfulfods PG IRNE il SligwES ildn can be

cl ear |y Ohsary gt ddh dedie 1OE; | e h

mut ant sa Ies%%errai n ur@ﬁ%g?&n%aﬁwgﬁég%&%%%fé %rown
fragemagqds | FGR- R BIB fwdsetnunbe ngsi 9§De®s3B2 and deposited

#&p{iel eds .qof the | et .yard eties
at rou a’d(r)rmljre, %ﬁ&%oe%i% élnlg%lﬁogéire%%%%%fle%flngu ge§Y
200 an aerated solution of either 0.05% (wv) or 0.07%
(wv) ens during 24 hours at roomtenperature. After
the ens treatnent the M seeds were rinsed water and
ExAaMmti ed in a greenhouse at 200C at 16 hours light, 8
hours dark regime to grow the mature plants and to
DeygiRruai bt f ish ohas TRt rd aig i ddegaosttd cpfedutaeve

o e G IR B A ar el el BY Bl

pidmaetueimnymataiorest i mat ed on the basis of the relative

nunber. of i ndivi dual plants with a bl eached enot ype
whi oh LS U5 S B i“f?rten@r&‘ﬂnort(?pﬁ%urlty ahd“partsor
outH0S)EHWRES e iXAMRldn ByDexel-apredi sek ZrphenakyRi® tissue.

screen di agnostic for_ the wound-induced discol ouration
Theyfddsas e Dadkdbat g5t MR piegihest fidrrat PoReA at 16°C.
Af fEYUPHR-G nARRAY, WeS HiRMe oRed 'w%uﬁ[ﬁ' %tlrlfg_@te had turned
di scol'ouration of |ettuce induced by woundi ng can
browsadillly the gyesssed ofhild apploayistelihewshpobmgwphiagt
creeni ng f.or .di.scal quration. lLeaf discs of 5
B T T é?ﬁ%uﬁﬁ?ﬁﬁﬁiégf%ﬂﬁi?? an ggaﬁafﬁFeo Fgﬁygggnd
diguicced-didioredns waild e dfiidtiedr. papepsesBndathigyg. olibeome of

se:stem was incubated at, 5C for 7 _days. During the
SUGTh SR i e ;:H%EWQ d&vErGYEs AL the wound site of
the | egf tdiescre\éﬂio%%eb%%a@%s%'l%%linW %ﬁBthaizais a PPO

rinted circle on the filter paper (Figure 2 ) . In
mecglrad@fd thr Qievings thesPensigat thiee sgreg¢ndngonrotetdhsephak

r I .an ' nyl pr Qi.d, pat hwa t.he
ae SR Thitl HEP1E, RaR R RRNe N cRThe R E g PEvg ana
unbiaared RROJrdery sioeisrecehi gore mbthnver ehbeshgdredutbBdsSbrown

. assay. When ci nnamal dehyde was applied during the
dlsi??’é%y)",rattﬁémpiwﬁl%cg‘i SEGGGr SRS ecBﬁBF@Féllgg of lettuce.
inhibited at a concentration of 0 .01% or higher. A
simlar result was obtained using L-cysteine at a
concentration of 0.001% and hi gher, while other am no
acids like L-leucine or L-alanine did not show any
effect. This
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denonstrates that L-cysteine can inhibit the pinking

response of the lettuce |eaf discs and that the
wo mvlor 209y ef fect of L-cysteine is specific. PoT/aPmer/000226

to denonstrate that L-cysteine is indeed acting as an

i nhi bitor of PPO activity i his system the |ettuce

| eaf discs were incubated w t he PPO substrate L-3
ExaMph hydroxyphenyl al ani ne (L-DOPA). Al though L-DOPA is

not considered to be a natural substrate for lettuce
DeRPIppremiards b qyined ot jab B ks ¢ 1D | il gadd 0¥ e roligey ved

at .t he_wound_surface whijch is the nanifestation of the

woynd 1R IETE D Het St A Ry 1P PPS tiNRsh PRSAd @1 £34 gher

coPRRELI ab £ o Pf 4 1d Vb £ R NWES, APRIH 8L (L-DoPA) into a
si mul t aneously, the discolouration was conpletely

blagipimiqreenascahbath meldFigure 5. The lettuce | eaf disc
pi nki r ro G i.Se PRIy
5 heat R HERR R (ko R R AR R roth SR
di st lamhert 1 gavies avdrmdhadiatesd ther imeg h9d seconrddnat to this
.21, A0 0 and 600C . After this treatnent | eaf discs
i Pt St TR sy TGPt il g "OFife BTG manner for
mut SHRONHE M LR atelnecd BBy ted i\m_%g 1 he dhedlotsAeK assay
was carried out at a tenperature of 50 OC or higher.
whih sl§ dqdcatsiehdar iRPFiaglirierigy. was deypdomiede bys using
ledd dO fifaGt Jitd i%&iﬂ#%rl?%un | r%rs%lniggoof 1.5 mM
products, by converting them back 1 nto col ourléss
L-IiRfherfsd § hlerkefdisctcl mfrdt-ioys theicameo mppleepitnk tdyan be

com froml et e | eaf discs s determ ned.
coi g R, SR o i B e Ret e d n
poIyithd Rl 1ar:ii i IR |90t USRI WhilrF aleeDIPAlet tuce
Leaf discs were taken and incubated according to the
legsrst ddthest BT Rty & 2 lArce medRe 1RGund -POSPoASe
co mftﬁ% T ERPNGRN AL Q! es%r—'D%%Aqulih%%t @hi%h is
was added to the leaf disc and the change 1 n col our
conwegsr resh i tagy-edh 2 YTk iragsllliyt Viis: sloparchinomei gode iridolTig@inone
in€8q¥ﬂé rgc(ﬂﬁgyﬂﬁy denonstrated that L-cystei ne was
a n. .
converting the pink 'dye back into a col ourl ess
conpountiewemens t He hiaaclshtimiihatf @heegebtib® can be

. .L-DOPA assay, was not affected by the L-cysteine. This
ln*&aﬁ@ 3%.% S8 It LY ginfl shpe Ties dnaiipl FRe| yeantion
(FiQid one MM ¥ dre f AR b hen @i bue8ePeh¥RRe?ekation
oxi dation system To denonstrate that the observed i
of \Wutram tre yive ansf Imegtif igd depdihse aliildlyi §0 mount a PPO
.Sl ol _Qgi_cal | I Lt L-cyst ethe based
oGRS s g ol S, ok 6 FRste” (henAcapaRee of
letmatear ildaf Hisscswas taver ipae sewicebyfhar-veehi agnabkeabserved
frama field-growm |l ettuce plant which showed severe
both it P oS me&ﬁgaﬁh SRS wehitsd S1dfFFCcRRPFTS as
showsanved gdienplsant s have been stressed, for exanple by
conditions of severe water |ogging. The | eaf was used
to prepare | eaf discs which were incubated i medi ately
exaprk WM L-cysteine . After approximately 30 m nutes
I ncubation at roomtenperature, the pink
As g ssigigo Urheet iadif sphirsiaggp edr ed rg agttowhowingi gunea® absence of

. Taken toget he these experinental data show.t hat
A SIS TIGH 1% G Gk o P HH AT T PRBSRA PG R0 the
riH IR liase@lyour ati on which is PAL and PPO
dependent. This phenotype allows an efficient and

ef f ectivEeTONEERRRE Pocediee rREMCREL Adsecharaatdon of
1le MU rRAS & TGl bqqlnlxeo&aﬂ%%&sla%ssma@acegom Examples 3,

di scol ourati on channell ed through PAL, PPO or bo
EXAMPLE 3 Screening for nutants with a reduced wound-
i nduced di scolouration In order to identify |ettuce
mutants wth | ow woundi nduced
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enzymati c browni ng or pinking potential, the |leaf disc

assay described in Exanple 2 was applied to plants of
wa@20oerzee nut ant popul ation. 12000 Pl ants wer BCUEP2N7/000226

in a greenhouse (Location: De Lier, the Netherlands;

sow ng 28 March; planting 183_f\pri | ; grow ng under

regul ar lettuce grower's conditions) and from each

i ndi vi dual, pl ant. a |eaf_ di.sc t aken (sanpplJ.ng f-rom_. .
s R i SR PR R iR ersBacon
of Abowadpd e5f e sveseh weif efl ddd tiey Jlaperes falctite fyorreluced
., days. A visual score was, given to each |leaf disc
in d"etb%n"b‘i"%d&fl‘i‘ﬁ‘ee# MENEIRE FEIRRISH ni@ ARSI o PrAIESY.
pl&dc d h@e]_t@st%fbvﬁ{ ddig@assassnent, plants were selected

of which the | eaf discs showed no or a relatively | ow

degr edAoftourst ade felt edeiislanmmntat ilomidiid plimws wireh

d visi bl e traces_of discolournation was nunber.ed
el o O G LA Ea Bl U ot R MRS MR
Thesd eciledd iy € hasdhovvesiltat e tdanasi ol dics atleo wralde@ure

whi ch were hardlgi sible and .11 whi.ch showed a
de?%lfla‘??@e’r% EXAR IR el - oft ofi S UM dthadn thmm@rogsav pdents

of Oftfe Ghut IBS aasSANFets SO} N El® e st®ngly reduced
di scol ourati on assay was repeated for the initi z% 'y

in gepwrd ebhduceddr ikl udl scalmifadriqmpare mdisg dralongddes
rigi € confi r ]y e fai.r :
rediedl L8 Pllnd Mo M GRH WEun ol T (AL B i

expeethgarodiuctsloown EXANRIdure Scx eening for nutants with
a reduced wound-i nduced di scolouration In order to
identify lettuce mutants with | ow wound i nduced
ExonENgeie ¢ browni ng potential the |eaf disc assay
described in Exanple 2 was applied to plants of a
Assessine PR MEfTRPIIAtem MEEE b Hiwsl nge eadt dhsanse of

ST TeIBELT Bt B A B o R o oue
letheopatezd bapawergatirdiadtsr papers at 50C for 7
days. A visual score s given to each |eaf di
depend!Hgoh 1HT itertals v St Usie SHOE Sa RO dEal Sred
nufdet hEsmasi S70f s BEEGESEN wHdNtis Wi iFdlcesitad

of which the leaf discs showed no or_a relatively_| ow
redtRe el B P it SR e i gt o b s urdrcese ofsdgat

diftantige S RhANT 5 e Sl LGB Ghidd RRf tpl%@k\élg%l@/ in a

vi si bl e di scol ouration and 10 showed a rel atively |ow
plaksoollag ardmraiming dins colloiand: iadmaespdgrevaSonggedt @dants
18 | ndi i I | e 4.niti-all | ect
R G e e e o
weroOfreamel hwedry el denti daduadsragre Shewbags Wegewr etbled at
40%%/ the confirnmed individuals were sel ected for

9 dh3it SEhRF S Fhridtfucksadn Magse Tl RS Fiesmssed

foM $houly Rbhei 0 igorsdLe-ef fectts (e.g. bl eaching,
dwarfing) was given nunber 05D. 202539. The seed

pr oduckd ¥y swdvwn jhyy tdils Pt igan twddaintidee  romgBNY

9 e r.aduge i f_ three.pl
plag%g%m r%{r% s“g‘gt?sjntgfv% qée%esge%!r&%seq’ﬁﬁ oé";rne& OP%\ %g‘%ngly
rednkdl ejpo sidwedt -atndC &B.p ittke dNEdB-cutnttdion sirélédko
deposited on, 10 Cct ober, 2006). . . E 5 Pheno ic
ST D0 RS T o s LT THGRL ST B P igo e
pro@ilEEd U ast s ol yiald it Faddh@isiagnindRidient

selected fromthe screen presented in Exanple 3 , 6

atRIRRRAIF D st FEdURH tgHEMSKRSHEMSfpd Safgpown in Figure
15.
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bl eaching. OQther nmutants devel oped normally i.e.
according to the type of the starting popul ati on of

w0 b@7otagenesi s experiment . The dwarfed and PCEERIWET000226
nmut ants are probably disturbed in chl oropl ast
function. As PPO resides ir|§$ese cellul ar organelles
this may explain the relatively | ow response in the
| eaf di sc assays. As sucrlégﬁ¥ﬁgropic nmut ati ons are
undesi rabl e, these nutants were considered to be |ess
rel evant. The nutant plant 06D. 210202 whi ch showed

t he st oqgea%ﬁie ucti on of, | eaf disc discol ouration
showed" a fortal Pierfttyife Hif & REMUALBh 9fs Plants or
pldlergdare fonsintennd e firedom e idiacalunat ikde show
wi t hout strong pleiotropic effects . EXAWPLE 6
a YRHTeGa oW oindune th et e e asfl aiirsddlosuast icompared to

$8H¥¥§ ' rj Tq .de shrate.that the.reduced
2 di sco %&rﬁa&%&ogé%f Aeﬁm?cagr%u@r}éh I%}el%él op ant 6B
210202 ) rmmrBExdiTy es porichth drs cfapdecthy ca genelsi ©f the
leffeq%(%gqﬁ£ated y .t.he nmutagenesis treatnent
PLEE T HWPY Rer e produced by self ing. The
seed pyodteett g selfdiitl Gurdat POPn2 202 MY plant
nunber edO6D. 819784. The seeds were germ nated in Soi
Parf{y thddIshHeenat andsiredforcadityed] pdaatisorrupilagt
pagﬂg; | eaf disc pinking assay. This experinment clearly
showed that the altered phenotype had a genetic basis
as al Ic)prioysrba tplrantthes howed susifrickear tpheddbyp&oir. e.
ai&StLan iroedL{_\(l:\cl);ioocnui n :{ﬁi&nk .di scolouration, like the
Ut an iTh WadTed T 500 f¢e Y S8dds. This
resul td)i sobddmisitnated iwbundwie rhte FiRcS2UrALeUCEd or
by selfing of three plants grown from seeds of 06D.
on A aS A BEred BeBS63B2 and deposited at NCI MB.
The - [ (JeR0s) nuary
_ 2007;\@)% i %élceél%g’;sﬁent o?"%l?‘gh%ﬂg%‘%?c screen
disficdgostion dn tdre oo ipddmted ogdi pdehsupaticentof be
et t has on..bro pigment formation Lettuce .
Sc%ﬁ%ﬁﬁ%%ﬁggé%g¥%&ﬁj¥ﬁﬁp SR 5%8tpéﬁt§g8FrXﬁEePn or in
thd emrasrolepd dmk et Y acitt patg diosddehtamyt BeahtB or plant
ti ssye. The discs were incubated on wetted filter _
Parﬁfpetﬁ“a&t sPeCTO ASsP IopFRbirRacEl § 2 SReGPYrathen that is
redRH a3UIdpR ad tuhed BHews1 biahkeopr g3gAcepett10
nM L- cystei ne the browning response was inhibited
i ndi c&t-i Hgtiiegt ashelodsedvéa dledol dur aheorinstPPOplants
[ . represe Y, : of . such eri ment
T B ee. 150 RS CPAS Los pbAgsSas f 4B 56H0: n
plaltgure 12 is a PPO nedi ated browni ng response, the
screenin ocedure_as described.in this exanple can
consi ergﬁg%ﬁ%béseFﬂgépl elgnﬁiﬁﬁﬁiﬁseUhFﬁebpdEPetBlants
areSGie@Ritablle PubakkS sehewtea redHCedtbie¥N endive, witloof,
di scol ouration which occurs during the processing of
potadoy, y E¥EERARPER LY  DEReREpAENt MoBhiophanoaypiehekeeend
egqylgggqstic for the wound- induced discolouration of
ettuce based on the conversion of L-3
, 4- di BydMexypldenyl allanmed (h- BORAN 2ntwharbiackhe plants

pi.gment . cal l.ed lanin I n addition to assays which
axeD e R niBS PlanbEqBISEbru BoronPh 1os. BrbanS.
avosadse, pehehnepbad, aapeidbBgaha hbh§o.

5. Method as claimed in claim 2, wherein the plants

are flowering plants selected from gerbera and chrysanthemum.
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invention also allows to screen in a nore specific

manner for nutants which have a reduced PPO activity.
wopheneypi ¢ assay which is indicative for PPECT/EP2007/000226

activity was devel oped by using |eaf discs which were

i ncubated in the presence of, 1.5 nM L-DOPA. As a bl ack

di scol ouration becane apparent it can be concl uded

that L- C eadi 1.y be .converted b e pQl.ypheno

oxt i 5 'r?é?ésbty%‘%a&]e n%sa%qla}%“ev\% (S 0 Ot tt:?‘é?t Eieans 1%,
whe msive st hentpl st o qrigy rente ealflaed 1Re l2artdiacdae)ORA i S

converted by PPO into the reactive L-DOPA-qui none
Pa’@&ﬁ%‘ﬁ% Qi 1P o kAt MOAS (I PR3 SAdRToke the
spedibd Noad £ ekd Nsyei 4Pt o the bl ack nelanin. Furthernore,

it was shown that the reaction can be inhibited by

addi ng’ 11 Mathod et el I mag iing arye omeaotfi Gire( Filgims 3-8,

Ther r.e, ' S the identification,of

her i gl DRI FIRY CidBAl o SR e gutar
to RR@ aapeaadidsy @ichombunnd siyHecand @ dheafiunlkadivia.

response of lettuce | eaf discs _tag the presence of,

L DO AR R TIRst A 1 1S0Mut: OF 2o WRFes® the
pldia! yean swelteddliddrg R 3 2 sShawads) Ehgvte 13oots,

EXAMPLE 9 Assessing the offspring of a nutant show ng
tubeKfoars teifon de e rdi s ddludtsat iseedsorrr pdeces Ibhewsiofigand
gsponse using the ribdisc browning assay To
enonstrate that the reduced di scol ouration of |ettuce
nmut ants. IMeddhqal st aluiirerd AGD.c12i62 602xf romwbxaepheshd

and 6 which is sj.gnificantly reduced in pink
plad?tscpoﬁrptlf‘r aaﬁeogle@fsf \féd%ﬁ’(f 'surfaces of |eaf discs is also
ef f ectiovelmetirduced dinined veuRdaimndueed 7br gweiredn the
response, a nunber progeny plants were grown to
Plapt Ma%he 3&e Hisesstiagm gHdgdbeltdprtnt, 3 nidrib discs
are taken Mdiid e HlAhdLaes L9 JAeNUENeh0k1REAICTY o,
plants. These rib discs are incubate accorglng 0 the
whesredge diree pdesdr ipopa liak iBnadsl @ popullatisnshéwauthat

t he pr.ogen lLlants qf, the nmutant which.were_earlier
oL S el i) st P ESBUAAE P RABEcApRRRen e
plaitsC@row atut@it ed eedlls@usipemdgoy .r educed i n wound-

i nduced m dri b browning. The result of this experinent

i s shdvin MetEoguree f4aimedaipLeledmaddesybpyeinethe
pop1fatRIIN G O S 31k n2ROWNGHRGELAPBENSeMAE agenesis

di scol ouration for reduced browni ng reSponse using
Erefatansinte wis ingt chemilvedds apddkagédradipkashi.c bags

Mat ur e ,he f. the lettuce.plants gro om seed

nunbeﬁ306%gig%g7§% F}g&&g§a&§|gng ?gﬁhgghgﬁg claims 1-12,
whegiegmi ftiheadticypbaedoned akespipnkcdi saohaubagtieos0énwduBtment .

surfaces of | eaf disﬁ% were cut i nto_pieces usiggea

knifeléndwﬁﬁé? 83 Crad™pradti €1BiH ¢dnt YhAFRPa
aquRiRise RivatriptRher eompnteal wBkartisryhteh shgwra nor nal

| eaf disc pink discolouration response were treated in

an i défti datthegnasr clahaedags wdpémsidy edhareic theing
aqu@o‘é@y%n@fi.tr%ﬁammltcI@o‘ngﬁil %gf w%%%r 59' a\/\?§11§§§83$e.d for

I'ts browni ng response. Pt i §°sRown by 'S expeérinent

t hat tilse predapedy apl adbimefl theciutiani4wbhichsywewkerein the

earlier shown ég be gtnongly reduceg in moung- I nduced
AqYSONR GPYASIPBIFARLT GRTGAERSI 80 SPPBHEySFLatEed from L-3.4-
dihyauaetyphesyaad aftidei, bchnewsBg 1 Wil 0¢886RUoA8Eenic

stored in plastic bags usi ng an anbi ent at nosphere.
acifhe Lréygreine BRAscakpebPAent is shown in Figure

15. CLAI M5

cel
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1 . Method for screening a popul ation of plants or
pl ant parts for the presence therein of individuals
wao bav/osizeay a reduced wound- induced surface  PCT/EP2007/000226
di scol ouration as conpared to a control plant or plant
part, which method conprises, a ) providing a
popul ation of plants or parts of the plants fromthe
popul af | .Orheé[%c}c% Ca{{aél';ﬂqnead “%quaﬁ%rrfeta%‘% QB el *é‘%]a%asnﬁs-ls,
or plant parts to be 'screened and on the contro
whedteim stloy qprantolpagyliaait dg d nmt iofg whiehwauneéaf disc
hsurfacebzabt odgl | ow for_ di scr{)I Quratjon to OCQlir t herei n
g YHERAY P BIER I SRS yedhedhde lter paper for
7 diBE OB et i Hbwd) PImOMLINS IIBHS N HRHa RAL SR ).
conpari ng the observed wound surface discolouration in

or on the PlaHt shavwinlam riuced ypaddndaired wurface
: ' r aty t i S A in. L .
LIRS Sk hkne b L WAL By bl ¥eing 2
popllattigrarafs platt s How ane aiesgalmgumattion @rs @laimed in any

di scol.ouration that_ is reduced .as cqnpared to the
°n%o {l(r)tol'fe p"fa]a msor1_2117arﬁn art e.cq-’}n.g Wg‘ta‘r?&f oM &ifffed in
polBdttidn , thhergidw tlte Pleiice aiemertalklionplianthe

fruit -bearing plants or flowering plants . 3 . Method
SCLRERING (R §HP'E 1% THEE AC Ui @ ioantis &he screening
theoRd ahl fu s SRiA&d dd amdpidiige pigndi ve,
wi tl oof, potato, sweet potato, celeri ag, nmushr oons,
art i chicke Rimhteggpldmimed] in EHod 18s ehaivesd ithe plant
.. Ccl aj wherein t lLants are fruit-bearing pl.ants
s & U TR o Pl A sagrt, 85 1 8gg B8 Bane
apri cato armlarengs A aindki Hod A i aigrethieteGhaitMe? plant
. _Wherein the plants are flowering_plants selected from
18 dertrdst é‘rﬁ%rﬁeﬁr@rﬁﬁﬁd{s ﬁr%tlﬁ&&u&?cle&idﬁﬂ&fi Wigdypot.
pott® Ofsufdidr JHAT 1-cd1MQIET Mulhe RNt $-R8LAR% ! And
the famly teraceae, in particular to the genus
egqpi@itfca, nore in particular to the species Lactuca
sativ 7 t ; I med jin.any ,0n .he cl aj
1-3, le'r epilna l\%hgi%glcgﬁatl‘sﬁl e%ielqglnéjl 1%elﬁh)si%i g’ﬁ%ﬁffeb‘% 5?118 #’F}ﬁnt
is parfimncit -dre dra rich @ 1specised edteldofirom iappyleys bandna,
C choriumendivia. 8 . Method as clainmed in claim1 or
AVOSAAGN HFTH t BEAF afP P& A 28 "e8L8ct ed from | eaf s,
heads 2 shaataht R0t aieerli® 3aiB 19| QWereinf EHkt $1ant
., seeds or pieces thereof and cells . 9 . Method as
1s @ dilpuenine Ipdiante serlert aghdrem Jerbepraandpghtysanshemum.
l eaf disscsy R Methed 2y glhal I Rgclaim 6
wherein the agﬂ ar?t parts ar gndicgggmf rligm%lg}]i Bgﬁloégﬁe.to the
familly Mettteath s ec| dimnmpavitd carlprone ¢het henokaibae tick0and

wher ei n the pl ant ulation is_a popul atiaqn of nutant
MOLS St AL l&éﬁrﬁ‘ﬂ ToheRs ISBECSH, L&“%&Eﬁ £EitdK 3ot

transgeni elpiNts eladndd ahed1aehl 13USBEREI BBlohds to the

Met hod as clained in claim 11, wherein the population

gergys (i Pirnpnd 19 Sprdilced Ay te ficageredps Cichorium

inftsal MBI USIHM Ghesalvs and/ or irradiation. 13.
thod as clainmed in any one of the clainms 1-12,

wher ei2® -t I antc @isaciledmegkés phacenenodnthguedasgms 18-24,
whe%vilnr Q:%g E)tl'anjt4 'S h'g%«ltsh %d .r%%u%le%lt I\Ir%glnldr—] :L%ld‘alc rendli S & f
erein € agqueous environment conprises wette
didddlicerrapdjeer and no negative pleiotropic effects.
26. Plant as claimed in any one of the claims 18-20

and 23, which plant is a lettuce plant of which seed was
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15. Method as clained in claim13, wherein the aqueous

envi ronnent conprises water or a solution. 16. Method
w@gooclzizaed in claiml4 or 15, wherein the aquBOLYEP2007/000226

envi ronnent contains a conpound sel ected from L-3, 4-

di hydr oxyphenyl al ani ne , chl Logenic aci d,

i sochl orogenic acid, L-tyrostne and catechol.17.

Met hod | d th
denipeA h e cori TN e T Had it e aon
nufbSe when 4 ncabat eghibet ween two sheets of wetted

filter ﬁaper for 7 days at 5C shows pink
di scoldlr Rl aDueks mrd eugeasrly 181e miarthes Hoha iiRp ol 8-25,

thﬁggﬁfl S o gcfbnﬂa dﬁj&g Jec |ng %OA gwﬁa‘{tl on o fifbd in

clapirarﬂs witla awtetmnt r;glamtt hof] tase cBeamemespecmmy one of
t he cl 17 and_sel ectin ants fr
ol Y o AaERn L S AT S BlA S G ST T A one

of SEHE SN NP1 SHOW B SUT d1868s di15€ U uldd Ay ifeddtecion of
screening that is reduced as conpared to a control

wonmcémxndqu Reaf dsserowration dsifrud ithdrie Parrnt
D ﬂ is a vegetable plant, fruit-bearing plant or
owering plant. 20. Plant as clained in claim19,
wherei20t heapt anfft a splravieget abl &inddnin salyecired dff drhe
| ettuce, end| ve, W tloof, potato, sweet potato,
cladi®rt%@® nushr oons, artichoke and eggpl ant . 21.
Pl ant s, CpadtTegk | 61 £ b 19, c WK €19, theidH grtd sid
fruit-bearing plant selected from appl e, banana,

Semofr%a]ﬁﬁf'pe‘?ﬁadapﬂ% P tarRPt 2 X uis nt f st

ne, pt plants is a flowering
fl&f%t %e% ect egh;grom ger e(%;l a%?%hrysant hemum 23 .

PI ant 3. chaaitmes i elaieeadn 18 edigh Zelongd t ovltheh part is
fam ter ceae n particul ar,.to the enus tu
oL F i " R A AT s T S oL aims
1-24. . Plant as clalrredln claim 18 which belongstothe
genus Ci choriumand in particular to the species

G chor3dim B FaRbuse3aRP G 3O ri 1oR ehd@ At 25t prarftlagned in
clﬁ[rﬁ“f@ad i ahy3 one, of gmsc'@aérsags%@ée Mefef‘ddbéﬂﬁ‘n of
ant” 'shows a reduced wound- i nduced | eaf
wommmm i lore fandit mlrag:aatm pd i Toruropiin effeqiarent.

26. Pl Ia of he clains 18-

and 23%1\/\#151'al % |sarétl e?t%caemb athn aanAhon% s%gc ©
clamssleppsig ledeZl.the NCI MB on the date and under

accession nunber as listed in Table 1 . 27. Pl ant

S

cl ai medt i FPERERTOhe M (HheS29 i % A eed i c‘hlap’f‘%\ a3 jthat
sh&P al fabligs By £TOsSi g & PhaN £ 8o d il iR ddy Cl &l 26

with another plant of the sanme species. 28. Progeny of
discpbrwmnt pbrards aowtdi edcha pawewhe of the clains

18- 27 at sh he ab ence o duct

wound- g]nduce%le ]; scoll1 out a‘f&%re %und‘%%e ahble plant
or Rsd Nt td wed £ . as?gclil‘aﬁéd ofn aamp} adrie asf clrad neElhinms arg~20,

one of the clains 18-28. 30. Part as clainmed in claim
23284 - whi ch part is selected fromleaf, head, stem

shoot , 3¢ 00fegd thisTe ﬁféﬂl&ctfééw@falﬁ&fdlrprc]?ﬁﬁ&e%, wherein

thereof dgcells Part as clainmed in claim?29 or
th@we%ﬁ@hlepam asl@a)fymvmﬁféakbl/ethe met hod as cl ai ned

"o e Eled e S e Sfhanfl Sl SERPIE Shevess

thé had gstubse tihe sdisemnced of rereduct twre Ofendive and chicory.
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wound- i nduced | eaf discolouration as found in the
parent. 33. Seed of a plant as clainmed in any one of
wo b@7oraeas 18- 28 and 32. 34. Progeny from a SPETER®07/000226
claimed in claim33 that shows the absence or
reduction of wound-induced l,gaf discolouration as
found in the parent. 35. Vegetable product, conprising
a vegelgabhe fraih Oh PRkt REr 89k iASaChAl BBd1hN33NYyn
one of the cClal mselé) 20, 23- %4 %é Vegeta ?e produ‘(':v erein
theprgdyiated s prolcaissess, lefirecei, nptrheegegdt ablieoky, a
veget.abl e. 37 Ve table rodut as clained in
proﬁ%%fs)é (?%%t her éarrnc € vegetasl 5% "ected from
lettuce,. endiite dandveld ceon 3BplYagetabbeapmeduth asy one
clainmed in claim37, wherein the product is processed
of |the (@ ims déedSed 2dhi @8ry}2 -processed endive or
Co”b|Q@ﬁ'@ﬁ%w@ﬂe@%Qﬁve%gfr%ﬁ“b pqghtvﬁg Eigqh@dphﬂngny one
as clainmed in any one of the clains 18- 21, 28-3
of Ahe mlai@ms dérilved 2Rro8a3gl-ant as cl ai rred in any one
of thecl , - 34. rodyc S ' _
'n any long oF he " Siedmel 15 o8F oberRE ha@ e Lafg
41 whire redme ¢thed poodulee  mbiehod caseakdi iedthe mayhodeasf

Cla|gg%fhggg%p%gﬁétfgoﬁien%lgﬁm% HIqytego&guﬂg_oknduflmlted

wound-induced leaf discolouration.



