PURI NE DERI VATI VES ACTI NG AS A2A RECEPTOR AGOHI STS

This invention relates to organic conpounds, their
wonreara3son and use as pharnmaceutical s. | n oneCaspews/00230

the present invention provides conpounds of formula I

in free or salt form wherein Rl denotes a N-bonded 3-

to 10-nenbered heterocyclic group containing froml to

4 ring nitrogen atons and optionally containing from1

to 4 other heteroatons selected fromthe group

consi sting of oxygen and sul fur, that group being

optionally substituted by oxo, G -Csal koxy,

C6- I . e
SubsteIcaf Brekingh Sanggracd'egl an UiicBieBriahic Appfiggtion
optionally substituted by hydroxy or C -Co-aryl; R3

The ﬁééségisi%ﬁﬁgn 5§|raLe% to% e 'o@%ggaé‘[ﬁq%ég 'ﬁ 5y Fc{rienogptoelectronic

applicationt irleL&LMtrbge Nasﬂr(gsangwtmieledtrv@ pitide R bb’oﬁ Bkl éattigtand a
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ap qal substi tuted b ydroxy
carrre@ m@% qggqg gpmubsgp t@ syﬁe ﬁfgtljrgrrbtaﬁeuayer bonding of the
metalﬁséd earfibl yub?s\ﬂr‘%fﬁé iwitH il cgﬁrer"énﬁm A Cpgoof tﬂe §uxliary carier after

- C8- al kyl ami no optionally subst
thebwm%ﬁ#eﬁo di (G - C8-al kyl ) ami no, - NH 0) o C
8-al kyl, -NH SO 2-Ci -C 8- aIkyI -NH Q0O -NHR 6,
-NH-C%:O NH Ci - C 8-al kyl - , aCsCls carbocyclic
In thedfietdigf epticalapplicationsGaN bmed)lrgﬂt leitting sievices mﬂzldimglrght emitting
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devices arecapabie ofthe gedergivh@fi shbr weesleagth érﬁlsé“bﬂmﬁlu‘v%rf& blue regions
consi sti ng

that cgﬁr Iﬁgoelg'gqpy;q%aag%f mﬁlc% %Jﬁrqu s%}ugg a%gru tpee high speed data
processrhgtsdlrdtswtebr’ghmg mat pé?rerﬁéro@alr Hbéblaycbn@ﬁluéﬁth rm@rt‘g% However,

- al kyl ) am no
the reg?sa@ég_cg'é% b@fectlage@ ig 5e4¥trvely recent in comparrson to GaAs based layers.

Therefd\ie'- l%it%)hr@o@oﬁéyﬁlh gﬁ%gd \aeseré\i’é"sﬁﬁr fe” q@/eﬁ'::'plfr}’em stage, and many

technmﬂ&ae_sqemrp 9 b@addﬁsﬁw aﬂd (eohe beiorrqﬂhpserappircatlons can be
realrsec?\“"rc( =0)-NH-C -Ci o-aryl - -NH C(=0)-NHC
6- G o-aryl - SO2NH2, - NH C( O) NH R - C7- Ci 4- ar al kyl oxy
or -NHC(=0)-NHC 7-Ci 4-aral kyl optionally substituted
Consr%éﬁrr@{h%’ ﬁé%*\é%a ony'f %rlg}%%o pgﬂuc@ él |_ﬁ-on -sapphire templates for blue
LED nehssqQeroduetidnartn mdirstr step pf a@onventronal approach, a GaN nucleation layer is
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layer idigf€éwn G -the kutiatormiayer. Nihi€grWth @téﬁsw@rﬁﬂrﬁb&ﬁh%@ﬁld@%nd takes

. =0),- ¢ - C 4-al kyl - di
typrcallm&wegto%ur UES. |k alq,glt éﬁ¢p@ml @%{/ aN/GaN LED structure

rncludm@h':lé@(dﬁg lak’lérsRmulcgd_T&;b%rlr@rg %égbég ?\lr& @@§I¥kﬁs i t(hce total thickness of

the LER aﬁrwumab@ut MNRISgEmN pMthe Galdibufter lyky | or

-NH C(=O -NHR -C7-C 4-aral kyl oxy; R4 and R5 are each

i ndependently a 5- to 12-nenbered heterocyclic group
Despiteghe fadiitha) vth thisdgrowmtechnalogihe highodevice )aelkiexah&ﬁ édrﬁlemed the

resultrﬁ@ gtr%ﬂreg lgé?/éséoirﬁé @%ﬁ@ﬁ;ﬁ%g& Q&ﬁge g'ay,%q%@ﬁg rSH Ire];te i less

expensive anicha mpratpopeias thoioe thamag hightcospaaNmRubetaRt ﬂds A& @bnductive,
the group consisting of nitrogen, oxygen and sul fur,
which is optionally substituted by a 5- or 6- nenbered
het erocyclic group containing at |east one ring
het eroat om sel ected fromthe group consisting of
ni trogen, oxygen and sul fur. Ternms used in the
specification have the follow ng nmeanings: "Optionally
substltuted nmeans the ‘group referred to can be
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"C7-Ci 4-aral kyl" as used herein denotes al kyl, for
exanpl e G -C4-al kyl as herei nbefore defined,
weubwtorsassed by C - Qo-aryl as herei nbefore def PA&aP2006/000230
Preferably C7-C 4-aral kyl is C7-Cl10- aral kyl
especi ally phenyl -G -C 4-al ky .
"Ci - C8- al kyl am nocar bonyl " and
" Cs- Cs-cycl oal kyl am nocar bonyl " as used herein denote
C - C -alkylamno and C3 Cs-cycl oal kyl am no

requnr‘(‘: rgg?@g)rc]\ﬁligéf( gé)nﬁcti%‘ﬁg lfkg‘d 2 g&o\?}@h t@@glfeg c%fé?r%r%ra%elhng laterally

betwegin-tiesextviqy tentacts dnd pagkagingefficiency is greatly reduced. While sapphire is

trans;ggr gefﬁ@ﬁ&gﬁlﬁ#&m g@%%a%gﬁ%:m e chip, it unfortunately acts as a thermal

msulam" th‘St tcws] mtkmmtnnalmboamg thi@ﬁlgﬁ@pevailn\g current efficiency and
it é:S rboc 8 8 as used herein denotes a
uitima B 9«?@ BS.to 15 ring carbon atons,

for exan‘pl e a rmnocycl ic group, either aromatic or

non-aromatic, such as a cyclopentyl, cycl ohexyl,
Furthermare s tp the dgttice misnyatch ang emperature expansion cbesfiigientsiifference
betwe%Hﬁéﬁgﬁlr@ bﬁ?! @dﬂ@%é‘ bghgéliﬁxgén&méflj\?ﬁ d?g\ﬁ%f gh%gseéﬁﬂhire substrate are
knowrs tepkave: many dbiectmﬂaabtendﬂo effectsthaldleyme rperformamma Other factors such

s 03 s R 35 R T RS R e o

GaN light eoliténg bevice withiethg lconvdrgiofal teelnalegybdifficalti ¢ gr oup
can unsubstituted or substituted. Preferred
substituents on the heterocyclic ring include halo,

Insteawcﬁrsepphv@l 5ObStrates N0 sYibstrdtes @an @@u%@@% B eIW {herékbﬁ 5 GaN-layer.

0- al koxy and G o-cycl oal
Howelar, SHRaah Shaetie S e i st ectot buing emitiec
since H@s@h@%@bfﬁloﬁr&éﬂrsw i A 18/ Ainge®ast one ring
het er oat om sel ected fromthe group consi sting of
ni trogen, oxygen and sul phur" as used herein may be,

Therefd?8, |ﬁ’é"f‘1 e‘? kanﬁaa%)BF@écﬁq’oPﬁl}oﬁﬂéiﬁg %ﬁfcﬁpGHﬁrlﬁfﬁgldncder

eter ocy rou
consiggratias Ofothayabovgyrlelmohgd advantagesoanyd dlsadvamage;sl of sapphire and SiC

substr'(z)aié{}t,j I%i,is% ?Wé sgﬁﬁ J&?ﬁsﬂé’é%ﬁ}i\gﬂ ﬂf;?él‘}f gy?@o%@pﬁaél Yliowed by

bondingaziedryially iead>etextiigdlly copdactiveyhetaplgyerdsiziopydf.the GaN. By then
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leaving itsatidthatrefibdiive Yake eedthit for PRyfabricatioh @i Nefidadéfices.
I ndol yl', indazolyl, benzothiazolyl,

benzot hi of urazanyl, benzi m dazolyl, quinolinyl,

The rés@ﬁ%‘ﬂ aRRidaY Hevibs %ﬁmbrtﬁﬁdﬁB "tk?ﬁlféﬁéc%vé‘ ?ﬁe‘i‘éIQ§Yér é c-thlblts low

roups |ncludeﬁrazo , I'mdazoly rro

thermglypplgtqwe %ﬂﬂjhlg Reqtnah ponghclivisy, rlgaﬂskip(eﬁmleru dewces that lend

BRSO FYr0 BABAAE\E B ol AR B comtrait

with trgﬁlb@@aIMnMnumnwes ubee toa rsgrbbngmnessj thl@laepmacbds espemally

advan %g)k( if/&eﬂbt AIQHFW?%P% Sueﬁya%no PI%E BB?n %é a thinner die saves

prec:loss Ispace, wserklbys foy Highyower Cisupsr ridht lappllcfanbmb such as solid state
white Iarntnocar bonyl, G -Cs-al kyl carbonyl,

Cil alkoxycarbonyl, and G - Cs-al koxy optionally
substituted by am nocarbonyl. Especially preferred
substituents include chloro, :cyano,- carboxy, am no,

C - Cs-al koxycarbonyl, G -C4-al koxy and G - C4- al kyl
optionally substituted by hydroxy. "5- or 6-nenbered

het erocyclic group containing at |east one ring

het er oat om sel ected fromthe group consisting of

ni trogen, oxygen and sul phur" as used herein nmay be,

for exanple, a saturated or unsaturated heterocyclic
group such as furanyl, pyrrolyl, pyrrolidinyl,
pyrazolyl |n1dazolyl trlazolyl |sotr|azolyl
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O-NHC7-Ci 4-aral kyl optionally substituted by hal o,
hydr oxyl, carboxy, -Q=NH) NH or C - C4-al koxycar bonyl ,
wonroikd 7493 Ci - Cg- al kyl am nocar bonyl or PCT/EP2006/000230
Cs- Cs-cycl oal kyl am nocarbonyl in either case being
optionally substituted by amsno, -NH Q=0
)-di (G -C8-al kyl)am no, -NH C(=0) -G -C4-al kyl di (
G -C4-al kyl)yam no, -NHC(=O-C -C
\ 4-al kyl -R4-C7-Ci 4-aral kyl, -NHC(=0) -NHR
evertheleds; eyerDhi ioa€ls cahmotlpre e ]
dirtorcBi-2l Kyl ant quoi\gb@NHC(:O)- NpH\ﬁG%HI(r&cE%ﬁc q”ﬁ%qs)qg?nd'ﬁgfmg}the
e-”ﬁFLOQ;L%U Rreperies betwean e sapphirgratibeBaterancsthetGaN-layer grown
therednndapenfterr! ' T LG grou
T oot et ocdtn derSy BB ohls B BYbiiolbralBn substrates
which isiesuglly m)ﬁ ecRgrEef HYj/a” stionglygestrains yueefiisiedc of dtical devices
fabrica8d with s!u%h%u?éﬁrélés.& menbered heterocyclic group
contalning at leaSt one ring heteroatom selected from
t he group consisting of nitrogen, oxygen and sul fur,

: i j ' ly substituted by a 5- or 6-nenbered
tis ISHGEP 1 oPRE 91\ Yo bl erbuile Rtsod afghe above
mentidneddyeainomhiske tiee trystaflinerqualiy At BctiR sk '
ni trogen, oxygen [an suqu‘ u'ru? Especcizgllglr}?/ﬂng%é er@lgan be improved,
conpounds of formula | in free or salt forminclude

The objétsesetied by Blmemolor heabnaangRtbrie s gfhrgfé:@ #HeSlep of preparing

th h'eter oggcl i C _group contal ning
© auXliRY SYRRtrAe SREPrisRE: dejaehing Beianidram airassive/ semi-conducting nitride

substrstebshd : |, or. by nethyl .
USIESPEN HERTRTEY RiGpaR oA e ARG ool o tisdifgpnducting
nitride [ayer 19489 substituted at one or two positions by
hydroxy or phenyl optionally substituted at one or two
. positions by hydroxy; R3 is halo, Cz-C -alkynyl or
With the; inentixeastiiodr subsiratesdor Gifioélectonio apeRiationghbving active  Jayer(s)

; i - Cg-cycloal kyl ~optionally substitute
i YRRl P ey et Ead B ttagadiad, Brparieuiap-tye aelosation
ensitysof the abvd Iayants)reanssdsitoubht 8 8 m&w :
can be %‘P S=.car, bg%gi)l ic gr uugopti c?}r%’ﬁ?é/%”dﬁé?i t ethe%;?tl\% layer(s)
@ %‘Qgﬁh glowthigknessy d, hagibaaffechinakeptoslectronic devices fabricated
by usingrithesesubsdayds @it AsHia I 1S
... G -C4-al kyl arrsi no opt'i gnéapl@v%%és@%hﬁge@e ﬁg[&’@'{ﬂ,e%s'm and
weightps  NH- Q=0) - G - C4- al kyl, - NH SC2- Gi - C4- al kyl
-NH Q=0 -NHR 6, a Cs-Cis-carbocyclic group or by
I'Eﬁqenyl optionally substituted by phenoxy, or R3 is a
Furtherqase {he intstmediatermetahlayer caryassiure goodi plectritabsridigtién BEween

the aCﬁgﬁ Fbwgtﬁc?? @é@@%@rﬁhﬁ%ﬁ&ém%ﬁf@%ﬁ]@lﬁ%ﬁ%%oq%%{tilo%al purpose as a
thermal qraindretopen é1e gitiveyayer(diatd@e bliriBr Substidte. CRIOWY, tHe final

] - =0) - C 3:- C6-cycl gal kyl ,
substraﬁ\@érﬁ%%ﬂl_e%rgaw%:grﬁgﬁq_%%n%eﬂﬁg@val elrasseying epgration can be
kept to alw Calue) - NH C 1- C4- al kyl - R4-phenyl, -NH-C(=0)-NH G -C

4-al kyl -di (G -C 4-al kyl )am no, -NH C(=0) - NH phenyl -R
4, -NH C(=0) - NH phenyl - SO 2NH2, or -NH C(=0)-NHC
Accordirg € a-banafidil i ' ' ' ing nitri
el A gt por LR MEREM R g e
substraie:is Qéé%/lg-sgps@teé}r@| M substiatsoryaN and @3N®ave the advantage that
the growtB)sg k@%b%ﬁ%&gg@/ Lhye'ir‘;br@r)]%r{ﬂsg ﬁ&a%i%g‘)'%b’?"??ﬂ knewn so that

o?t i onal | %esubst I tut
these maleyjals $arube pEnvidadhwity & OjghcirySakiqualiky | di (

G -C4-al kyl)am no, -NHC(=0 -G -C 4-al kyl - R4- benzyl ,
-NH C(=O -NHR 6, -NH C(=0) - NH- G - C4- al kyl am no,
-NH-C(=O -NHdi (G -C 4- al kyl)am no, or

-NH C(=0) - NH benzyl; R4 and R5 are each independently
a 5- to 12-nmenbered heterocyclic group containing at

| east one ring heteroatom sel ected fromthe group
consi sting of nitrogen, oxygen and sulfur; and R6 is a
5- or 6-nenbered heterocyclic group containing at
| east one ring heteroatom sel ected fromthe group
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or R3 is amno substituted by a Cs-C o-carbocyclic
woz@é%@s@p“ onal |y substituted by hydroxy or pcy/Ep2006/000230
C - Cs-al koxycarbonyl, or R3 is am nocarbonyl

optionally substltuted by R5, or R3is
G - C8-al kyl am no optional | ydsubstituted by hydroxy,
R5, -NH-C(=0-Ci-Cs-al kyl, -NH SO -G -Cg-al kyl,
-NH- Q=0 -NH R*, a C5-C o-carbocyclic group or by QC
10-aryl optionally substituted by C -G o-aryl oxy, or

In a favéifrablke exdnpleotige @resén?t |ﬁ*ﬁéﬂﬁ§ﬁhﬁé¢%é§ﬁi@§@ﬁi¥@dﬂdﬂcwg)mmde

contalnlnafro nitrogen at

substratgds PERIce) Witha QESmCﬁEjO'? Aemty fdese 1Han AP /RaT oF eBsa@teﬁﬁ;of the very
low dlsl&%tl%ﬁto%ﬂsftf S%EQ%nﬂrc%HBuéi litpil %ﬁb@ﬁcrat%’fbéﬁh’? Whﬁ‘:'MBe semi-

ur, that ou el ng t1onall stitut
conductmg mtyldgrlayemﬁ%q}agaemuhez ngride }ayaefqrg\ed on the auxiliary camer has also

a very I% d%qc%'pﬁhd%ﬂ%%}?ﬁ%@@ﬂ@}( 12 %kﬁ_%@z 85 : ﬁéﬁ%)} Stk 9 %rown

subseqaermyzbrahaltmlsferm sanicohduttnglritriderdneare $Vitrethis meﬂtdd, the active

part of tﬁ% B%W{iﬁ?{ S{Eg%%s? &g 3 %cer}g%t?@ﬁ@gﬁtdgééa t%%tpergperties

of the fimallctrrier. andR6 is a 5- or 6-nenbered heterocycl | C group
containing at | east one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sul fur,

Ina fav(Mrbﬁi@ dxanitié oPthel prgssitisientibh, ecﬂe %@o@et@éhu@g Hﬁ&’%h@f@mng

het erocycl'ic group contai ning at |east one ring
comprisggi d9resttiog of & dielesliciayamnontae @em;ﬁoemlngﬂltﬁge éﬂbstrate

lmplantlH%trsrB%i@é‘ threpér?or rmPfécﬁ’ié' AV into PGS H¥?tﬂro?ftﬁé Fu?rﬂi(? substrate to

ounds o ree or sal ormi
form thecfhlﬁ@pmeteémm.ecbmﬂtimgsaraa Nedrsiingeef t5e nittides sulesttade od the implanted

side with ﬁieﬁ%&é%é?g'tcérrn%? O#ﬁiaﬁggb%h%dz&lrﬁ Fgﬂtai ﬁg? |r§§ 8@he nitride substrate
to split &aubsmbainat@dlong tox predeter@inexd splitting éryea CiTh€de stdpglare taken from

r BSO8R0 5 A0 Bt

high quéltyhitrideylayeanith Befised) &hckneé‘éoﬁﬂ:r thelauxiliaryotarrier.
Ci - C4- al koxycar bonyl 'R3 is am no optionally

substituted by C3-C6- cycl oal kyl optionally substituted
In an ad%n@@bﬁ@s embdtprent oﬂhé%r@sévﬁt@h\kéﬁtlgﬁ)/th@fauxmﬁrﬁﬁleﬂ\ﬂi"a%ubstrate

R3 is am no substituted -Ci s-carbocyclic
selectquﬁr@@@ SouUP S anaterials ggmpflglng@mggn f@@%gpd én0O. These substrates can

provide Qh‘igﬁf‘n@chgﬁiﬁél%t p&ﬂ wg.eg 56!@:“?'(%\%&&55@%@%9 the step of
tTona substi tute
detachnrtg ang tran&%rrm A @/rmh ﬁh@raapqhgryswgen is wnder rpjativelyrigly mechanical

stress. Eﬁrﬁp%@grg,'\m_g) og! c%ﬁ@f @%&m &E&a@gﬁlo?gagfsoﬁ%ﬁc)ﬁs slightly higher

than theGepedigient i thepmiabdiéatatjorsefdypicalseed- do;nd@gtw@smmdgallaryqrs sach as

GaN orgg\l rgs@%ﬁé ﬁbé{ggzgt}/vg lg%" cgrt]ﬁ%h%@ gs{q g]taee{ cf/ql%sléqr}‘gggr%rbression

which prevehiai oucagrehc®of dratking effects imihier gigs I@fepns, that group
bei ng optional Iy substituted by am no or -NH Q=0 -NH R
6, or R3is G -C4-al kyl am nocarbonyl optionally
AccordnﬁgthﬁéndtHér%brﬁY iciAMdifant oNHe@?@eﬁ‘ﬂ*rh\Bnﬁoﬁrthe auxmary substrate is
=0)-NH-C 7-Cio-aral kyl; RS is a b5-
annealed Aflor fiatachiag apd dippsiesring ¢iap. d. Bﬁta@nﬁalmg %tep reigireasne
connectfohr%l é@fﬁﬁé%ﬁ@ﬁ%@ ﬂ'{@l‘ﬁ?rﬁéﬁ?ﬁ@édn ﬂ@r&%’ ||9g@raé}@_ 'tﬁgfatdxﬂgr)péamer.
6- menbered heterocyclic group containing at |east one
ring heteroatom sel ected fromthe group consisting of
ni trogen, oxygen and sulfur, which is optionally
substituted by a 5- or 6-nenbered heterocyclic group
containing at | east one ring heteroatom selected from
t he group consisting of nitrogen, oxygen and sul fur.
Especially preferred specific conpounds of fornula I
i ncl ude those described hereinafter in the Exanpl es.
The conpounds represented by fornula | are capabl e of
forn1ng aC|d addltlon salts partlcularly

I



substituted by hal o, hydroxyl, carboxy, -Q=NH) NH or
wo 26b61d94933! koxycar bonyl, reacting a conpound opchRipadtlsMo0230

Il or a protected formthereof, wherein RL and R2 are
as hereinbefore defined and X is halo, with either a
conpound of forrmula Il H2ZNeR 7 |1l or a conpound of
formula IV HT IV wherein R7 is C3-Cs-cycl oal kyl
optionally substituted by am no, hydroxy, C7-C 4-

aral kyl oxy, -S0 2-C -G o-aryl or -NHQ@EO-NHR 6, or

Ina furtﬁ%?r éxaniile of e gréséhtdnedraibliya pfdte@hv@ﬂa@r&s BAY @Mﬁﬂo‘ tﬁe
optionally substituted hydr oxy, G -

transfergﬁd nﬁw@agﬁrm@gp@@ﬁpqeahngrstmang lscﬁen@/egmgqeafter ‘?/hls way, the

transfergéh‘ %ﬁﬂ&éﬁ(ﬁ?% nél‘gg&‘?em @dﬁ%ﬁﬁé&l @@gnéﬁ !?f(he annealing

envnronmmt \8oeh couldothemnyjse leanitp daemmwaacacpn(s) wn?; the nitride layer or to

oer Ao i)t R (Pl idbres s, ¢

- G o- aryl oxy, and T is an N-bonded 3- to 10-nenbered.

st LFAREHS Kb 3 BBt B b o oo

nitride Iaydﬂ & srh@btﬁéd@t@ﬁmmtemlﬁgi ahd @rahtf@mrcg §t8p of after Hiei drtealing

step. Tga,qug\? eggg%gggﬁéqﬂgeetg{gt%ég roﬁ/)q)f tﬁg?r%@gp tgle%gﬁtndg layer surface is
favoura@ef&sltsauthi%bﬁdﬂoéé’ agdgfs@gr goseﬂq'_uléﬁi l@é%s%uc%n be better deposited
on a smogith ace.- higsaoring stﬁpm@nb@)lmlemmee@@f%mowﬂer the
O 2-Ci-C8-al kyl, -NHC(=0)-NHCi -C
anneallr}é\us_qe yl - R4- C6- Ci o- aryI
-NH-C( =0)-NH G - C4- al kyI di (G -C 4 al kyl)am no,

It is furth%%ia&/arggggwﬁood%&f%a Mt‘a@gl g”’ thde agF[(oﬁa material of a

group compﬂsihg@( dﬁ})ed\EeN hGaN-AGaNsyhdoped Gadl and mdmpedtﬁarédn the

wansferrye ol 8 WAL B i ATy Beb il TR AoRLipRRCenprabjever(s) are wel
suited t6 RUFROHE AR tied |dyer(§)dfan ombéléetr&%clsfru@réls al kyl ammo or
C3- C8-cycl oal kyl substituted by -NH C(=0) -G - C8~al kyl ,
reacting a conpound of fornmula V wherein RL and R2 are
In a furtﬁér ﬁ@b@‘aBl%eérﬁb@dlﬁ‘%t BefediEsent ﬁrﬁeﬁho@&hé'rﬂféthlﬁ@ ﬁ\t@ﬁnedlate layer

cyc kyl, wth a conpound formul a
is depoexted on tha@tvfasé pha gpiaxigditrige ﬁﬁ)ﬁ?@ d en wa, ithe rrtﬁ’talh%nﬁﬁm@dlate
| f
layer ca f#rnpah'%ﬁﬁfcgghta\@t Br\ffg é?l'eésf%nef%ﬁ% l grﬁrgtg% Iagér“«‘ ?éﬁéndfng on
the metalmme@@osem ta feemghe pfaemedjatedayarolﬁp@dddoa usefylde aoply an

il P83 o2 5 2 bARRR SR8 otahbop g ey use.

This alloweetoeshift Rbmean & cRattlyr eordact behaviobetocareOtietic cmtaetrmbndvmr
G -Cs-al kyl ene, with a conpound of fornula VIII
wherein X is a hal ogen, preferably chloro, and RO is

In another efampldfithe | reédmeméﬁﬁ@nwe pietifoddrastiel Edmprgest ;isrewdmg a final

carrer dpstidig Al g eCTRgane mﬁsalﬁ"ﬁ%cf‘aﬁef%’ﬁﬁmwnw Stibsirate. The

final carﬁépbr‘%ﬁh%@ d §68 h@@h@fﬁéal Wﬁﬁéﬁ fd?lh@ﬂﬂnﬁ%rr@ﬂ@ntﬁée layer and the
herei nbef ore defi ned a compound of fornula

deposited gt leastong epitaxiad leaehfrmmhe sidg om%mé? kg/the auxlltanécarrler
presence of a base and a catalyst; (E) for the

preparation of conpounds of formula | wherein R3 is
In a berwficiabvariant of thetpreseyt ice@ntisn cipe inviekgl of heBnal catriat ihgelected

from a %‘§m} %ﬁ%@%ﬁg %ﬁ@@,g{iliﬁled;azblg% ﬁg éb%er elé%%erﬁé‘tggiéfstd%\ﬂae good

defined, reacting a conpound of formula V where Rl, R2
and V are as hereinbefore defined, with either a
conpound of forrmula X O R11-Cl -NR6 X H or a conpound
of formula XI O=C=N-R6 XI wherein R11 is a 5- or

6- menbered heterocyclic ring containing at | east one
ring heteroatom selected fromthe group consisting of
ni trogen, ~oxygen and sul phur and R6 is as here| nbef ore

. o o N Y



in either case substituted by amno, or Yis
R5, G - Cg- al kyl or C3-Cs-cycloal kyl in the presence of

wea 2m3e4938d t h a conpound of forrmula X or a conmpoume2mb/000230
formula XI ,wherein R11 is a 5- or 6-nenbered
heterocyclic ring containing at | east one ring
het eroat om sel ected fromthe group consisting of
ni trogen, oxygen and sul phur and R6 is as hereinbefore
defined; and (ii) renoving any protecting groups and

electncaeamvefermai corRiuceity wieoh mpafm@uaﬂy RfleVzpit for a?llater'diotéét@cﬂronlc
rocess varil an may be carried

form
appiicaflon 7 e ARG HERIRIR WhaioT bieboioal aonduatiyty Can s used to form
an Ohrﬁi’&‘d@)ﬁ&ct Bh tl?é‘ﬁh&%@H?érBénﬁsth@ PRt cﬂﬁgp ér@@éjtd u&o@f&% a good
l'es. The reaction Is convenl ent

thermah@ﬁawgagatow@ @ﬁtqelwommﬂewwntmmmabcw iehl or obenzene

di met hyl sul f oxi de, acetonitrile, N-nethyl-pyrrolidone

(NMP), or 1,4-dioxane or mxtures thereof optionally
In a yet furthbeagvarsageneisamizodimenl 9fthe psasent myestiol, @tieastionk reflection

oy <Ry B s S BT P SA RFBE i e
auxmar;:@mbaréte 242 refledtidn ley@met@shafs élﬂﬁﬁrorrtgetwebh trm éétweawer(s) and

ation. Process vari ant be carrie
the fi f”%§ﬁﬁ@r RAYNR the Heldfrpilied frgm é‘@aﬁ?ﬁ't’% lRYEHShwd! 'thbﬁ abSOF bed by the
final cafiddrboxylic acids or acid halides to formam des, or
anal ogously as hereinafter described in the Exanpl es.
The base is preferably diisopropylethylam ne (D PEA).
Accordﬂ};etoraerf'é‘)‘fﬁér%n\/?n|Eﬁtr1é/rﬁ96cﬁﬁtght’oﬁﬁ§ Ip'r%% cHEbA! ?q%ﬁ xiliary carrier is

sol ven suc uran
remove;tjmabamcalb'aand/@mheenmﬂyaif@r the lbwrtdwg)stept whairghe nitride layer is

used aRa S Pt e e bl By B Wi by B na

substrateicar bevexchvatedy!| sul f onyl - hal i des to form
al kyl sul fonyl am nes, or anal ogously as hereinafter
described in the Exanples. The base is preferably

In yet atotifePRIcVaNiagEbYs émmple(dﬁtr@r)eseﬁhﬁvémmt thertrarssferred nitride layer is
convementlg;{fcarrlegl‘\e out us

f wpgﬂiqlc solven{,h | of
removed kpmdle gpbstiaie iy Hedemeya! §t eHHNIRRY eATFIER ct i Fpmoval o
non-es%@ﬁﬂ%@ [ReHEF Subh @8'tRe frahsreted ﬁltruﬂlég l%fyéf %hbbbv@@ Qlﬁ% effi CItency of the

enperature. Process vari ant &b be carri ed

whole s}mqﬂgewmmnw@@mmséwonwea@ an ngnateido?é@omtton of photons

: ously as hereinafter described in
emﬂtecftéﬁﬁgﬁgac p%ll@gcat alyst is preferably a pall adi um

catalyst (together wth a Cul salt) and the base is
[ V,

Furthetpé@a%g%@oﬁts %%Lééhsa HS &[ggéﬁlt @%@ﬁﬁc’\)/rg\ﬂ I b?ecf)ﬂ‘Le I%Bteegﬁﬁéfent with the
followird) detbitad fiesaniption wh(e@ltﬁ&en \Bith tefblence ¢athe agrompanying drawings in
tenperatures from40 Cto 200 C, preferably 80 Cto
160 C, especially about 120 C. Process variant (E) nay
be carried out using known procedures for reacting

ntnes th i m dazqgl es. gr isocyanates, or
Figure J Rl oahically ToWsA BeR Y PG 8 EWS SEHoneksis altide
substrdté %cbétﬁﬁfg‘”fb'a% eb&diRteht f thBloredeht fveAtion; The reaction
is conveniently carried out using an organic sol vent,
for exanple toluene and/or isopropyl alcohol. Sultable
Figure Q%ﬁéh‘éﬂcél&%@@é@ﬁosﬁtf&@t@p bré Glef%tr% Ia@éﬁéﬁ ft?ebsl}bsgate of
tenperature rocess vari ant may be carrie
Figure 4ut usi ng known procedures for reacting amines wth
acyl i m dazol es or isocyanates, or anal ogously as -
herei nafter described in the Exanples. R11 in fornul a
XIl is preferably imdazolyl. The reaction is
conveniently carried out using an organic solvent, for
exanpl e tol uene and/ or isopropyl alcohol. Suitable
reaction tenperatures fromQO Cto 40 C, preferably
roomtenperature. Process variant (G my be carried
out using known procedures for dihydroxylating
unsaturated carbocycllc conpounds or analogously as

Y o o p— -~ o

which:



Conpounds of fornula Xl may be prepared by reacting a
wo 080Péy3d of formula Il where where Rl, R2 a%T}ﬁﬂﬁﬁ/M30
her ei nbef ore defined, with a conpound of fornula XVIII
H Q NH2 XVIII where Qis a N-bonded 3- to
10- nenbered heterocyclic gr@up containing from1l to 4
ring nitrogen atons and optionally containing froml
to 4 other heteroatons selected fromthe group
consi sting of oxygen and sul fur, or anal ogously as
Figure fmecmmaﬁm? shows anmnplaﬁtﬁoarmépem thélserutiene bi Pigures2;
conveniently carried out using an organic solvent, for
exanpl e DMSO. Suitable reaction tenperatures from 80 C
Figure 4 ScHeétRatieall{FSHBWY %Cb%n@!fnd éié;%f ﬁhe)gtr'dctd?‘élbf P%Z Bﬁlﬂﬂﬁé’n Bixiliary
reacting a’ conmpound formula Xl X where L are
carrier;as her ei nbef ore deflned and La is G -Cs- aIkyI
preferably nethyl, with a conpoui nd of formul a XX H R
1 XX where Rl is as hereinbefore defined, or
Figure aschaaticsily shews arspiiting stepr ofdbd stroctuhe obxigoye €s. The
reaction is conveniently carried out using an organic
sol vent, for exanple THF. Suitable reaction
Figure & somematicallg shows an piflisifing stefilof@ spiliv spractarsofdfiglier Syul a
XIV are commercially avail able or nmay be obtained by
known procedures for preparing such conmpounds, or
Figure 2Beharaattdly sRews ertiposiien etdpdsich protddiife RyafdhaBe structure of
Conpounds of fornmula XV may be prepared by reacting a
Figure @onmpound of fornula XXIwhere RL and R2 are as
her ei nbefore defined, and Lb is G -Cs-al kyl,
_ g{eferably net hyl , Wit h compound of forrmula XVII where
Figure &schematiaady shewe Rorasngaling step obtheasirictye et Figuse 7her ei n
described in the Exanples. Suitable reaction
tenperatures from80 Cto 120 C. Conpounds of formula
Figure Xstheragtidadly phewsagdmoyal step of thg protestiys laydr off the straoluse of

riore {2l UESRs Bl FRp A 0 o e oS o e

hereinbefore defi ned, or analogously as herein
n t he e re
riure S53S1eRS el sh4s EEORbton B £FRS Ak e g skcturpt Fioure
o exanple THF. Suitable reaction tenperatures fromO C
to 50 C. Conpounds of formula XVII or XVIII are
comrerci al ly avail able or may be obtai ned by known
Figure P1 Q&%i'ﬁ‘étﬁ:‘éll)‘f Shows SRRDbS oS S Y Ret Qﬁler 8h the structure of
anal ogously as herein described 1 n the Exanpl es.
Figure ®npounds of fornula XI X are prepared by reacting a
compound of formula XXII1 where R2 and L are as
her ei nbefore defined, with a conpound of fornula
Figure #Xsehameatically shewsa dpabeaier withla xeflectinallayer;pr ef er abl y
chloro, or anal ogously as herein described in the
Exanpl es. The reaction is conveniently carried out in
Figure tschemnatically showsra miondingrstex betelegnithe strgctaresusfifigurent 1 and 12;
organi ¢ solvent, for exanple deoxygenated
tetrahydrofuran, preferably in the presence of a base,

Figure f@scr@tﬁém,bwy Bivdwsltheestrustlire 2P FRyur€ a8 tditePatrembealastal 66the auxiliary
from0 Cto 40 C, preferably room tenperature.

carrier Rshihg HelectHe l3¥§Fimul a XX are commerci al | y avail abl e or
nay be obtai ned by known procedures for preparing such
npounds, or anal ogously as herein described in the

Figure ‘é(%ﬁfﬁﬁf@ilcaﬂ}bﬁm% siructuse of Figurex 4 @itgr the remeyar efd by
Seml-CO%ldQXWﬁMIQ%tlé Qn&on‘pound of formula XXV where R1, R2
are as efel nbef ore defined, or anal ogously as

herei nafter described in the Exanples Preferably a
di hydroxyl ati ng agent is used, such as osm um
tetroxide (GsO ), either in a stoichionetrical anount
or a catalytic anount, preferably together with a
re-oxi dant, such as N nethyl norpholine N oxide (NMO,
or alternatively using AD-m x-a or AD-mix-b. The
reactlon 'S convenlently carrled out u3|ng an organic

e r — .



carboxylic acid nethyl ester hydrochloride, which is
prepared using the nethod described in internationa
woatmnr4msppl i cati on WO 01/ 94368. Conpounds of POTMRR@®6/000230
XXI X may be prepared by reacting a conpound of fornula
XXIwhere R2 and Lb are as heéreinbefore defined, with a
conpound of formula XXXII O XXXIl -O X where Ld is
C -Cs-alkyl and X is halo, preferably chloro, or
anal ogously as herein described in the Exanpl es. The
reaction is conveniently carried out in an inert
. vironnent, for exanple in argon, using an or
Figure i@ soleinatiqally sbRws s RreRaIgkgy ehan electrival maﬁtcﬁmﬁarstructure of
Figure pseferably in the presence of a base, for exanple
pyridine. Suitable reaction tenperatures fromO Cto
50 C, preferably roomtenperature. Conpounds of

It shoulp%rerﬂ’c}té‘d @gﬁlﬂf@i%sﬁnﬁh&ﬂ@&@@% g@@éésp%eggo? TR a8

her ei nbefore defined, wth a conmpound of fornula XXXV

AT TR —

the follawing kietdilsamelseriptiohss welbas indtheidPawings Snsiedlild Ye tmderstsbd that the

folowirGeefefesfHeschation. 3 el aao Hisiad At 5. dbenJRrsIsarpline present

|nventldrﬁbftﬁé¥)éﬂtéhl§r%mstrﬁf W 8MBBHIMdNEs 8i8EI0BEE IRIMPRNEF totdd2RABe the
or exanple pyridine. Suitable reaction t enper at ures

lllustratws@w@@ﬂeatsme@y pramrlifing $he viriausaspecistal the present invention,
prepared by reacting
the scoggg%%ﬁg%%ﬁ%m ag%g%w\%ﬁg%ﬂ and Lb are as

her ei nbefore defined, with (IS 4R) -ci s

sosora g RN AR B iR BEGRENGBfdes r

optoelectranic gpphcatioed i prorided which may be used to fabricate optoelectronic

devme§§ﬁ%ﬁ§§§$@%%ﬁgﬁﬂ%%&ngg&ghﬁﬁ%gghg?3igg]ﬁgsein descri bed

in the Exanples. The reaction is conveniently carried

nert nV|ronnent for exanple in a ,

The Figitos T 16 shigt ancTeiaULA Protess Tow AhanETseigBhah B present
inventidret r ahydr of uran or di met hyl sul foxi de. Suitable

reaction tenperatures from60 Cto 100 C, preferably

about 80 C, Conpounds of formula XXXI1 are

i Bl (F

With re%?é’ﬂio c@e l&rlﬁgur)éof‘égérté%‘gt ﬁ%ogfdéﬁ "g’%ﬁp&%un gﬂ%@n@ﬁctlfﬁq)fﬂﬁde substrate
is showaindn Siperbydimertshewn, the seasshusosami-aongustingpitrisie substrate is a

GaN-erBégFg Hﬁvuﬂé frﬂﬁ%ﬁfeﬁéﬁ?ﬂ& @Wf%‘?ﬁm%hu%cew The

massive G:al\xswsirm hbs adiexbgbdmal eryctdl istradturenvivith a(diSoddtjonadensity of lower

an 10 B T HERE R P B B S0 o

substratéd@hagarthickhesk dfrabout 150 to 750 pm The nltrogen face 18 of the nitride

substrales B i solShi SRRSO A IS o I BeA NP 3 e KNS Frapsured

with aniaforhidGorfeéatielizopd l(lﬁFmseaGéﬁ Pflelt Df sOMBeRHmMd y carried
out in an inert environment, for exanple in argon,

usi ng an organi c sol vent, for exanpl e deoxygenat ed
Too aod e Oy AN ol A p it
substratghefiGal avith. a Gdbip cUstRE stifictiing eivith s0edbig Q;:rf@xagonal monocrystalline
commercially available or may be obtai ned by known
procedures for preparing such conmpounds, or
anal ogously as herein described in the
Exanpl es. Conpounds of formuila XXXV may be prepared by
reacting a salt conpound of fornula XXWwhere R2 and
Lb are as hereinbefore defined with a silating agent,
for exanple (N5Gbis( trinethylsilyl)acetam de), or
anal ogously as herein described in the Exanples. The
reactlon S convenlently carrled out |n an inert

. o o s o o L



asthma and extrinsic (allergic) asthma, mld asthma,

noder at e ast hma, severe asthma, bronchitic asthm,
wexerso7$33i nduced ast hma, occupational asthma agT/EP2006/000230

ast hma i nduced follow ng bacterial infection.

Treatnment of asthma is also po be understood as

enbraci ng treatnent of subjects, e.g. of less than 4

or 5 years of age, exhibiting wheezi ng synptons and

di agnosed or di agnosabl e as "wheezy infants”

AIN sudstratel ihstegd of #d ﬁéﬁagﬁﬁél@é’ﬂ%uﬁ&ré@@rin%%f gﬁ%se‘:&ﬁ%?rtﬂe

and now often identrf as I ncipient or e
dlsioca@mrdmsnt» of th@F%ibStf@iw%ﬁiﬂ@ﬂ@ betbieitvseqzrai@ i toul08ic sqrienan lawer.
condition is referred to as "wheezy-infant syndrone".)
Prophyl actic efficacy in the treatnment of asthma w ||
Figuretibsehamadicalyisihyws adepesitién sigpef@ydielectsie vaydrQyorofhe massive

somi R e ;B S BB on e ivoger

face 18 ohtHe mmdersubﬁtvat@\& dTiee dieRcHidEpeTd 64¢ be & rhiteribl séi@dted from a
reduced requirenent for other,

group ggwﬁfigﬁgts?igorp ﬁlgpq;%: glllggré nitiges A{RMRIgatiosy of thesshmaterials or other
dieiecthéf?r‘ieitéﬁéis Whiéifpﬁ’é\ie é}gﬂ@& 88Rédién ﬁ)t ﬁw@‘?iftrd&‘?ﬂ‘abé 18%F tHeSSSaN-

for_ exanple anti-inflammatory . cortico-steroid
&%@ﬁ

substrate %rBﬁfbﬁl@iﬂqtriﬁ laysr(s)t @ﬁ@ﬁ?i/@idfﬁb'd gited by phersichhvapaay
deposttiBn p%tﬁb&ggi %pﬂﬂé’l@g@%séa"r‘y ?H@bﬁﬁ&ﬁré’éﬁg‘mﬁw th:l%ure 2 can be

thermailytammaaled teydeds@nthe dielecirin iay@r(a) 9ubst ant i aI per cent age
of asthmatics and characterised by asthma attack, e.g.
bet ween the hours of about 4 to 6 am i.e. at a tine
As illustratedhin igaren3tthatstratiuye shavraint Figuen2 srighplangsd aith |speC|es 10in an

e T BB SRS e SRR SR oA o o i

combifiationt ilethe embblinrit lsﬁBwﬁﬁh@@@éﬁ@@h0|aré¢rhpi‘éﬁiédth energies
the invention are also t he

betweqty 20 e Z0OUEVR WHbFiTes Btwprn 19, SoIH9' AURME, The species 10 are
implan%?ﬁh@éliﬂdih aePthrH Eﬁt'i\b'rﬁ’ti’ihééuﬁétﬁdté @Ftbinlnng %dpJedetermined

di sorders he al rways .g. 1nvolvin
SpllttlnG@ﬁﬁiﬂ)ﬂ)J‘ﬁitlaf\g aragnd fheaimpdﬁﬂ @thWﬁﬂ%ﬁar y ti ssues)
i ncl udi ng hypereosi nophilia as it effects the airways

and/ or lungs as well as, for exanple,
According taniighid 4,rtbe implanttidssirugture ob Figune3as bovadesd on its implanted side

win SO AN LA by bl S et s

substratetmtmm@ subétme dut can éisncblem:flamgtiter mater&éi which has relatlvely high

mech%&sa; y ql ;}é ol ongehoﬁ? %ﬁgély%pa& ppﬁéé following Smart Cut™

processyim Whtdilﬁhe ritfidé sabstrdte 8 ig epinulimm €38 of GaAs or ZnO as auxiliary
e0s] g_%hi | -rel %tted di sgjders affecting the airwa
substraje o, e theampligiaiign cogaicient of iRgaatbdliapy carFir § i /@aseser adapted in

such aGWéy RabR iéJéiS\ivH) higiﬁbﬁtﬁé’n trieetﬁbﬁﬁé‘ltdn?fatibﬁfcb@miﬂ%ﬁ’GSN resulting in

I"'ergi ¢ condr'tions
a struw@maamgsa G@bhia»@rtwtiba sightcompressign predemm am pppearance of
| reata, erythema nultiforma, dermatitis
crackir@ 'HR@tgi%oe?m s, scleroderma, vitiligo, hypersensitivity
angiitis, urticaria, bullous penphigoid, |upus

As shog{:néih I'Fiéiﬁ%%s 1, stﬁfrﬂ@@ cﬁ‘ﬁqtg%?gwqﬁtﬁyﬁl l | With thermal and/or

mechaoizatiréatment.oThe bireskapplidgeiuieso wtﬁaftttmltqmemeleédsvtm tﬁa)Splitting of the
e, L reat nent ot her sea
structufe B Song e Precett NG SULBaTER Tdorkie3RUIg0 Step resuls n
havi ng an i nflamatory conponent, for exanple,
treatment of diseases and conditions of the eye such
as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases affecting the nose
including allergic rhinitis, and inflammatory di sease
i n whi ch aut oi mmune reactions are inplicated or having
an aut0|nnune conponent or aetiology, |nclud|ng

. e o o o, e



93/ 19749, WO 93/19750, WO 93/19751, WD 98/18796, WO
WO 2%9/0179;3@6 WO 01/13953, WD 03/104204, WO 03/ 006)6%230
39544, WO 04/ 000814, WO 04/000839, WO 04/005258,
04/ 018450, WD 04/018451, WD 04/018457, WD 04/ 018465,
WO 04/018431, WO 04/018449,100W0 04/ 018450, WD
04/ 018451, WD 04/018457, WD 04/018465, WD 04/ 019944,
WO 04/ 019945, WD 04/ 045607, WD 04/ 037805, WD
04/ 063197, WD 04/103998, WD 04/111044, WD 05012252, WD
two strueh e Zbdsidal Part L BRIbrmNMIiLddpAveive M@d@ﬁaf%@@at% aman
05/087744, WO 05/087745, WD 05/ 087749 and
auxiliary sytesiisie B.coppigtingiehihsiaveiianEastef. dhe 5!?&%?@%!35?%9 SDER
N S B N S
substratgnd.i ?ﬁh%ﬁﬁlﬁlsﬁf ue L@g&aha\se split spdacascld and 23 Mﬂwraﬁbngﬁﬂased roughness
Xi tropi um brom de, tiotropiumsalts and CHF
aﬁerth%%@@?nr?géﬁlegy ), and glycopyrrolate, but also those
described in EP 424021, US 3714357, US 5171744, WO

T S ST T e AR ——

on the dphit &Jr%éalﬁ@ﬂh&\ﬁltﬂdé Q@éBS Asted ﬂ‘b@pﬁlfsﬁlr@jﬁep ohesurface roughness

oni s such as al buterol (sal
of the GRbV-y P2 it €N atomie [gYehiaR. IS %Y@@LAH@SW%W&PH measured
wnthanWF‘M?.aterC” and especially, fornoterol, carnoterol and
phar maceuti cally acceptable salts ther eof, and
conmpounds (in free or salt -or solvate form of formula

In the nExPété%) HPlhEi QM’P gﬁ%@%’tgﬁéﬂg f%‘-‘dH gﬁ%@ﬁ e EGke 14 of

er ence, nds anpl es
the Gal‘ﬂ#agnee af Tmsmetacavea gayar tdisprerataly afdiﬁlﬁgﬂrls 2y,
pharmaceutically acceptable salts thereof, as well as
conpounds (in free or salt or solvate forrr) of formula
As shown of MiGus!8,1t66 Giructanel oflFigorecd rsbermiallycnngaletiin GocBinediing

cosombg 5. 5 L0 R PSS s A o0 o

1100 dé‘éﬁ/ ;%) égﬁﬁ%\/&% o8 ﬁ@%fﬁﬂﬁw er‘v@sgg&égﬁriré\ﬂ;%w ggh@wry;sfialmgahmf the
GaN-1ay 2 SEie AnREIGA SRS OWIB FidB16) alip ke APDlag Befajghtne polishing
step sh%ﬁ%’?i‘%ﬁl @@n@”da%@&? e@@gl% @Re8y ondAne4uxiia subé@ate 5 without
WD 04/46083, 0964, WD 04/0871
the depoaitios 98tie, prwng leyer 18 befare t1g avmahing sigy- oﬁ)%@ﬁifﬂa' annealing
th ili

sep e SRR AIRE R R TR Yo gt
carrier @and thendielaekia leygr 4nd bronchodil atory drugs i ncI ude

dual beta-2 adrenoceptor agonist / rmuscarinic

ant agoni sts such as those disclosed in US
As sholf IMFIQLET 96he préiedtverlagac]3 witich4andglidepmsidedbefore the annealing

sep shRTR A BLAER SR o BORPVL AT B3, BLHBB Sl MRS e
inventiat, ﬂ'@?ﬁgtﬁlvﬁiéwam:anwmdved Wik, a blwmbglﬁg%lft;r?:nt for instance

f
with HFy TSI e rSEAIALS ABIAT SURRUASE & 1ot & 3opth and clean
gallium %3 @5@3314 Bﬁ,topeef et AN PayeiDZ ain@stangayi @ it alcivefstaliswith a crystal
as those disclosed in JP 2004107299, WO 03/099807
quality ngvwm/tbgsmlal auAkty of thermesevaBeMEEPIhSting NEHids substrate 8 as
shown ﬂfFlétrJ’f% 1.YREElRicebiithe @'!a?\]-rakgf b ?érﬁ@ér@rfyeéjfré’rﬁ%)é!‘f &es. The

e vv|t antagoni sts enoki ne receptors, %
thicknessosf the GatRiayer @0R-ig onedRvanraigerxampEai-the ln\/@oppm about 200nm.

CCR-8, CCR-9 and CCRI O, CXCRI, CXCR2, CXCR3, CXCRrR4,
CXCR5, particularly CCR 5 ant agoni sts such as
Scheri ng- Pl ough ant agoni sts SC- 351125, SCH 55700 and
SCH D, Takeda antagoni sts such as
N-[[4-[[[6, 7-di hydr o- 2- (4- net hyl phenyl ) - 5H benzocycl oh
ept en-
8-yl ] car bonyl ] am no] phenyl ] - met hyl ]t et rahydro- N, N-di ne
t hyl - 2H pyr an- 4- am ni um chl ori de (TAK-770), and CCR-5
ant agonl sts descrl bed in US 6166037 (part| cuI arI y

- A~ o Ad~N ST S/ ~~\



wi th an inhal ati on device; and (D) an inhal ation
wo #6MiAaesscont ai ning a conpound of fornula | i porE@h@RbE30

form Dosages of conpounds of formula |I enployed in
practising the present invention will of course vary
dependi ng, for exanple, on the particular condition to
be treated, the effect desired and the node of
adm nistration. In general, suitable daily dosages for
adm ni stration by inhalation are of the order of 0.005

With refeverid® tod-iguvei 10; irf & furtiveststepdan apitaxialiayen 15us tepdsitedain the gallium

face 14%3@%@%@@@@# 1 fng r{egg?)g%flwrﬁ% cq%oq}qogw%e-dr with a known epitaxy

methodﬁikeﬂw@ev DENFBE’bEEIVMr Eive ﬁim;ﬁératumé aﬁde%dLm”nd tok lepitaxial
car

| dii
deposﬁgpaﬁq&msdﬁél@ehm O%Y ?198 p§3BPo(|5yl et hyl am ne, DMF
is dinmethylformam de, THF is tetrahydrofuran HPLC i s

h Performance Liquid Chromato DMSO i s
For examn%@tthglepgaxmkia}'%r@) deppsites lﬂ;ﬁb?é smw lacﬁlweﬂrﬂmarsbe of n-

type Gaj\i g&bé’d’{vﬁﬁ%‘?hhﬁ h%‘éfng 2 tﬂmn% érb%ut 0.2 um, of InGaN, of AIGaN and/or

[Tam nopyr ne. ation er ne
of p-typgHzaN dbpednvmtg Mt &hmabth'@kn%s cﬁhawpaaxnal)lamres)ﬁiﬁdMn a

v L 6o O RE58 8 P B8 o sy

depend@a:mnelectﬂmw and the wavelength of the optoelectronlc structure which shall be

fabncatédwl?r%%@%ﬁ sx%{sgrﬁgq ﬁngg ld@@ﬁcﬁ dg&tl&r ”%8&2%%( layer(s) 16 is

nearly éq?mﬁrérﬂﬁl@ tl%‘ﬂlll&bfbrﬁddhs)l%(o? tie dmgh@@ém%ﬁbyﬂrétemm means lower
orop rine

ol ved
than 1(}r/pp ( ¥59 gﬁnyra\m @gya@ﬁgg@qﬁfgm?gpeepgamgelaﬁw (s) wnth an lncreased
I
th|ckne%§ tosé’cWag\?%ﬁg% {:trﬁéggm r?@eln tH@EctW@?b}er@ %ﬁs&ﬁbb%@@ture
reaction m xture |s sti rred at 50 OC. The reaction is
e 0,

i 380 B SRRk Chor g il b 1
The metdl éayeassk&arve:glapereaa an Ohamic centactito @oa@cbfhfe rasigting sledcture

electric%li_ly\c/) g’%%ﬁg{té.l :l%%%r goc{%%gg]& I\llé{%ﬁﬁ%\&?ﬁmfyg%%ﬁgr?#&&we material.

4.10(m 2H), MB (ES+) mie 350(I\/I-H-) AA2)

With re%r@qe%g%rz g,ha fr@aéﬁgf'ler ? is pr%vu onevtvr%flw %rpe egtlopnlfayer 17 is

deposutéa ¢hé ¢|her<9érln§rur s8rves\s)a éu&:pancbubbeanel wisictig éle@tm;an@ conductlve
ace n an

mol
with a l@w &éﬁd%}?' éﬁ%ﬁ?%’ﬁ)ﬁ apd aZﬁooair smalaog)du@wwgiﬁag@a' qqrﬁeraf' can be of
silicon, @S?@(bdr?pér 8P En&thir Mcﬁ\?e Bﬁ-éerﬂlt&)lﬂi@@fﬁ? ﬁ{ét?brla'!‘ eThe reﬂectlon layer

Sus ion 1s cooled on an ice- odi um h
17 can st(lOstgc@ of ggldogtuminium arsilyeramhieh siateriale Béﬁe ﬁﬂ@ﬂ qu@ctlwty

The reﬂ%ﬁi &g la?@r 2 gﬁ%&?fe? ds 3y Z{n’{&c e[ﬁafe? Egﬁhgé?‘ ggt(\é\fne;é@ gﬁ? final carrier 7 and

the eplte&aolaygr(s)gss 2Sa|dmmhpr snehosen ;aepalydlpg ophe paitier 88vejength(s) of
. are placed in an oven-dried flask under an
the res@prﬁig@%b%&of argon. Dry deoxygenated THF (50 niL) is
added. This solution is added to the anion sol ution

As |I|us@teg§|¥ Ellgrlgeﬁg-r%?klcﬁ&é% hgﬁgg%egpﬁ gﬁcg ? ﬁéé)al | adl eéﬂg he metal

layer 4 Ehd‘th@f ﬂaﬂbﬁtléﬁ la_f/éneﬁ? Ria 5@n<§l€g Bp. 3I'Hmﬂtiwtlir&ilngTbI@pﬂmfsttbfa”1rnolt=3cular
is allo to.cool and the solvent is re

adhes'qfhb%{@éa thq-ﬁtéuqtggqs(ﬂj &igures Ak @ndis tPPreNies AGORHAS ﬂ%ﬁ%betwee”
miceh y stirring diethyl

using et hgﬁké%ﬁ@ﬁs@@fﬂn@ﬁzbﬁé&ﬁp@%@gﬁés filtered off, the
filtrate is taken and the solvent is renmoved in vacuo
to give the title conpound. 1H nnr (CDC 3, 400 MHz);
7.65(m IH, 7.35-7.15(m 10H), 6.35(m IH), 5.90(m
IH, 5.80(m IH, 5 50(m IH, 5. 25(d, IH), 4.85(t,
IH), 4.35(t, IH), 4.25(m 2H), 2.95(m IH), 2.15(d,
IH, M5 (ES+) me 432 (MH). AA3) Carbonic acid
(IS 4R) 4 [ 2-chl or o- 6 (2 2-di phenyl et hyl am no) - puri n-

oy ~ ey ey



400 MHz); 9.10(m IH), 8.10(m IH, 7.30(d, 4H),
6.90(d, 4H), 6.55( IH, 6.20(m IH), 595(m IH,

wo 24@(om938H), 5. 30( IH), 4.70(m IH), 3.70(spPCcoiEP2006/000230
2.90(m IH), 1.70(m IH, M5 (ES+) nmle 478 (MH+). AB5)
S- Oxy- benzotri azol e-1-carbo%®lic acid ethyl ester: The
title conpound is prepared from 1-hydroxybenzotriazole
by the procedure of Wits, Peter G M et al Oganic
Letters (2003), 5(9), 1483-1485. 1H nnr (CDC 3, 400

I\/Hz) 8.20(d, 1H), 8.00(d, IH, 7.75(t, IH, 7.55(t,

As showpg‘l ﬁt%urgﬁ?@n {e[’_%lﬁgeﬁ gje&t?e] gg%;n AB6Z'/@%@JS{;1@]£ éﬁ&ﬂg aysr 9 are

removedcf’?cbrﬁ fife BURdEY Structline-if WTbARIAN stép THE rémbeal stifivdn comprise

mechar(up@j la;pglngangO{ pelishingiaswel %\a ¢hasmigahatiask wsing-thaoabivmmnitride
layer 2 a§r# Oét&; BiYp'| 5%% ¥ theGivel %ﬁ%ﬁ 7% cﬁ‘%‘ﬂlcoé geﬂwov%ﬁca?ﬁbe realised

in an oven led flas

using mmﬁmbtreatnwrﬁquﬁcwed byychegnical itneatrogt has)ed ion adlédt! or HF/HNO3
selutlorii g%%@}%%ﬁﬁ%gblﬁlg%@ geldé’éﬂgﬁﬁ g&Ergm[%}%mg'?hé: 8-t iR a bath of said

solutiorBusing aheaquipmerstavithewhiclo Méastxudturte can ok beldyn radatiar and in which the

auxiiary Bafies fan R sPASR o MorremiGaspbions ThRdRfous dané aliary

carrier canmaisetoe rewlidddbyhisiey od§ dmenreal tréagmentl vent is renoved
in vacuo and the residue is partitioned between et hyl

acetate (500 nL) and 2M HCO (200nL). The organic | ayer
Ina nektssté@§ﬁ@\ﬂnYH F%ul’@‘l@&hé b@ﬁlum nitrRigdaydri 208 rérheledtrbm the structure

dri ed over téred and the solvent is renpved
shown jmFigueutd- ﬁkh’@mpi\/@ll of il leyAes, such s Hiseen-gdeped GaN-layer 2 can

result lrf?'élﬁ 'eEhSﬁéérﬂQntQif fff}c‘?ér{ély Wg%ﬁh?@%ﬁ@?@@lﬁ%‘%@la@grs would only

- et hane
lead to mz)rtforrume apsorgion of Qm(tqns;fGaN ahdgprbss f@snstanse, dJV mdiation.
6.65(m IH), 6.50(m IH), 6.35(m IH, 6.15(m IH),
5.65(m 2H), 4.25(q, 2H), 3.80(s, 6H), 3.10(m IH),
With refer@hderio Fighire 16, 3m(alectBtdl cohtact? mipravieleAOnChe lepitaxal layer(s) 195.
acid
(1S.4R)-4- (2. 6-di chl oro-purin-9-yl)-cycl opent - 2-enyl
The rewiﬁr@ stRidivre copkigts didhe Jinal carrier 7, the reflection Iayer17 the metal

ayer 4 PG B G ET bS HEha Sottabi £1° AR e ard nd the
reflectidh t%%ﬁ X Yordr oyetrep athaatit jutictios @r thetdific #@erﬁ’ﬁé@iléte Iayer between

ri s(di benzyl i'deneacet one dlfalladlu

the carm&nsgrﬁtp pang the el%'t?@‘fﬁi rayer(st o pﬁeﬁy\n%ﬁaﬁe BRetRe dg ate layer can
( q{gfrg{ @7znmmol ) are placed in an

lncludeor r|e t&%é@%&oger an at nosphere of argon. Dry
deoxygenat ed THF (80 nL) is added and the reaction

ool s 561 58 8 A, I S i LBV RIS
processae:d Bﬂ)uﬁﬁg Ilﬂm@rimahw etchsstaytsofon chip fabnc::z:mnpj ﬁemsﬁiwnmgﬁs of
. t T ti t . |
aetect 5 BeBeseainh BE M SRR Y o rdfdhyers o
realise @bhtagtdcort bethsidesestithe striictorey etk Jast stepsiahe Tétsricatdd structures are
ound i s obtai ned after urification by flash

SeParatﬁgnBWWﬁWH‘&F@é? RAFKPOESiNARY,  di chl or omet hane /
methanol 25 1) 1H nm (CDCIS 400 MHz) ; 8 30(s IH)
With thg |0‘ggrmve|rp.§thog quhetratebwuthw @Et@e ;agbﬁq af m qom..c)rystal quality and

with ellﬁ@@étgﬁ@hﬁﬁl?zﬁgéﬁl g rllgleorealj?edn for oPSoeg:eyc(t:roglge%;[)phcatlonﬁ The good
ester ethyl ester: The title conmpound is prepared from
(1S, 4R)-4-(2,6-Di chloro-purin-9-yl)-cycl opent - 2-enol
(AC) using a procedure anal ogous to that of
Internmedi ate AA3. Purification by crystallisation from
MeOH. 1H nnr (CDC 3, 400 MHz); 8.20(s, IH), 6.45(m
IH), 6.25(m IH, 5.75(m IH, 5.70(m IH, 4.25(q,
2H) 3. 20(m IH), 2.05(m IH), 1.35(t 3H), M (ES+ )

gy "~ AN

I
d,
d,
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bonding a thermally and el ectrically conductive netal

| ayer on top of the GaN. By then enpl oyi ng an
wappiegedzat e |ift-of f techni que, the sapphire BQDEPRL@E000230

islifted off the GaNl |eaving it and the reflective

base ready for the fabricati dd of vertical devices.

The result of a vertical device being bonded to a

reflective netal |ayer that exhibits | ow thermal

resi stance, and high electrical conductivity, leads to

crystal iqualiiyeintveie impertartt tat a Irﬁg‘rdetﬁbiegi&y—‘ |aw63<r)]rﬁ? Iifehé;{m\_ebf HeLtructures, in
: i e remmining ru enou o retain
ors 50 £ 340 A oM F e ASRA e 5 it of o
inutileDiagetsoinathb imferitive GhEtRES Silows ninAREAtRACS drﬁ:t&ﬁ BES3RLiLY in the active
Ia ed%gvanha ﬁou .forﬁback Ilpht_apptlcatlons such as
y - [gS4te nR SMHLEFE ohigraietionti e saves preci ous
The imwEtioe téchnolldy Wesfthe vﬁr)?goﬁg@étd\%@y g:? thda38ve nitride substrate in

. aF lications such as so
a dirge Eﬁﬂf’fﬁ@ ONe\Rart elesaid substiate to e fingmubatratec afitistway, the final active

i t j : g f the difference
epIUReHe); o B SRAVEURERZ o3RG Hioh, WL ePe il bididin the same
good grystallingy @adingfoshighy qomlity finar starctures, particul ar, the

di sl ocation density of the active nitride |ayer(s) of
such substrates which is usually in the order of

108/ cn® strongly restrains the efficiency of optical
devi ces fabricated with such substrates. It is
therefore the object of the present invention to
provi de a nethod of the above nentioned type in which
the crystalline quality of the active nitride |ayer(s)
can be inproved. The object is solved by a nethod of

t he above nentioned type wherein the step of preparing
the auxiliary substrate conprises: detaching a part
froma massive seni-conducting nitride substrate; and
transferring said part onto the auxiliary carrier to
formthe sem -conducting nitride |ayer thereon. Wth
the inventive nethod, substrates for optoel ectronic
appl i cations having active layer(s) with a |ow density
of crystalline defects can be fabricated. In
particul ar, the dislocation density of the active

| ayer (s) can be brought to bel ow 108/ cn? al though the
active layer(s) can be nmade with a | ow thickness. This
has the effect that optoel ectronic devices fabricated
by using these substrates can achieve a high
efficiency and lifetinme at | ow di nensions and wei ght.
Furthernmore, the internediate netal |ayer can assure
good el ectrical conduction between the active nitride
| ayer(s) and the carrier substrate and can serve an
addi tional purpose as a thernmal drain between the
active layer(s) and the carrier substrate. This way,
the final substrate can be well electrically contacted
and the thermal stress during operation can be kept to
a |l ow value. According to a beneficial enbodi nent of
the present invention, the sem -conducting nitride
substrate is a GaN-substrate or an AIN substrate. GaN
and AN have the advantage that the growmh of these
materials as well as their properties are relatively
wel | known so that these materials can be provided
with a high crystal quality.ln a favourabl e exanple of
the present invention, the massive sem -conducting
nitride substrate is produced with a dislocation
density of less than 106/ cnR. Because of the very |ow
di sl ocation density of the sem -conducting nitride
substrate fromwhich the sem conducting nitride |ayer
is detached, the nitride |layer forned on the auxiliary
carrier has also a very |low dislocation density
resulting in a |l ow dislocation density of |ayer(s)
grown subsequently on the transferred sem -conducting

P T L T T 1 " . o, Y



deposited at | east one epitaxial |ayer fromthe side

opposite to the auxiliary carrier. In a benefici al
woanican193sf the present invention, the nmateri aPCOEPRN6/000230

final carrier is selected froma group conprising

silicon, silicon carbide and4copper. These materials

provi de goodel ectrical and thermal conductivity which

is particularly relevant for a | ater optoel ectronic

application of the produced substrate wherein the

el ectrical conductivity cgpaAmasused to forman Chm c

contact on the final carrier and the thernal

conductivity serves to provide a good thernal drainage

; : . . : ol .

(eI RAI] 8 SLEsRR BRolah BplgBReibn T arALAIdH the substrate

01 esaning atrieasttaneractize nitédsstayene, 1 6) pe etfinehcarsige(7)iasnd a metallic

y 0 . Ny !
STRRTLHEE % oL PRl i S e Lo BBt 0

subst pedparinglof aneduikiiatyi substraies(S) sdereis oae samidconducting nitride
Fetm&gn tre active Iq er?sp.a _the.final carrier.so

yY&r (4)HR PI3CEHONAN RYRTY PR KY active 1ayer(s) will

not t Eﬂwe’iﬁlﬁﬂﬁ@ﬂﬁb Q%rxili sgbs‘tﬁdt? Q@][drit ﬁ“?' sidb:onhtdimmdé tayer (2);

anot her conveni ent enbodi nent o e presen .

" nvenPRBsINGioh e metalisgn puiiar ebsirate BiiBdne final carrer (7); and
mechapsfalihy of e/ élﬁxillrd'r‘)‘?aérﬁéP (o) etk e BdHRiiMPSEpNg st ep,

wherein the“nitride layer is Used as a stop |ayer for
characiedsed inthal. I n this step, the active |layer(s) of

s e L S

t r ansbendiad the aukitizry Icayrar (6)swithe aonassivier semitdanducting nitride

supst r.at fter t t f.: fiol |

SUPF AR Orf L Ak B el GER s Fr P tings, 10) of the
aftritideubstrne{®r ard nitride |ayer, inproves the

efficiency,of the whole structure. since.inuti |

ayer CEPAHT APRELAN beare s EFabEE i piteite (@) to form the
RRAIBAAGINGtrREdb 148 (Deorppiel auilibayedrtien (6).Fur t her

advant ageous obj ect's of the present invention wll

beconme nore apparent with the follow ng detail ed
AeCrhbPlob T cliiAn | cRkPICtBFiEEd irfftfit 80 SerhPcdriticting nitride substrate
acconpanyi ng drawi ngs i n-which: Figure 1 schematically
4Bbias Gabitsypstrateeran dithephstiatssi ve seni - conducti ve

nitride substrate according to an enbodi nent of the

present invention; Figure 2 schematically shows a _
didveosethodrof snef tie daimse! ot 2r ¢charaglerisegrinithat theysessiyesemi-

of Fi e 1. Fi [ : :
toprlyRfehrdidb Pt GFR MRlNGR ith 3aestn dgnsity offess then
HA@elerfati cal |y shows a bonding step of the structure

of Figure 3 with an auxiliary carrier; Figure 5
schematically shows a splitting step of the structure
ofhelnetHod of onEid tepeceaing Bidime At harasterisedanithht ki step of
step of a split structure of Figure 5; Figure 7

Sleteshing and F@ngﬁffm GPMORIISESI ti on step of a protective

! 1A (ga ?Fﬂiééﬁ%ﬁé’y‘éﬁ (®forfthewemiLonfidingahitide substrate (8);

schemat y ows “an anneal ing step of 'the structure

dmpfaniog species( tR)rtaronigh dhe diglacyin layers(@dinto a cedaindgpth (d) of the

e Qs E T  HerpreBb M ea L,
Ibrelirtgeofehé cifidey subbsinate 68) pndive implastedoside (1 ) prithake @UXIIiary

| ayer an the structure of Figure 9; Figure 11
é%%@ﬁﬁ??éﬁﬁ|y shows a deposition step of a netal |ayer
on the structure of Figure 10; Figure 12 schematically
shows a final carrier with a reflection |layer; Figure
13 schematically shows a bonding step between the
structures of Figure 11 and 12; Figure 14
schematically shows the structure of Figure 13 after a
renoval step of the auxiliary carrier and the
dielectric |ayer; Figure 15 schematically shows the

o Y Y o



10.

1.

According to Figure 4, the inplanted structure of
Figure 3 is bonded on its inplanted side with an

waunniclorg3y carrier 6. The auxiliary carrier 6 PET/EP2006/000230

preferably a silicon substrate, GaAs substrate or a
ZnO substrate but can al so & of another materi al

whi ch has relatively high nmechanical stability since
this material will be highly stressed during a
following Smart Cut(tm process in which the nitride

IHEB ! @he/oF méchapldal treétlhgtd’fﬂ:hé AlRIeoSuisirate (@) tBplitasid substrate
auxiliary substrate 6, the thernal dilatation

dgb@‘Pﬂg|t@1pr®ﬁtqrﬁwm|'ﬁlr@r¥eééﬂrer 6 i s chosen or
adapted in such a way that it is slowy higher than

the thermal dilatation coefficient of GaN, resulting

i Theamethodaaf @one dof e prgcadiog Kiaimg echavacterised indhat the auxiliary

TR B s PR LB BB Gn iSRRIyl Sicon, Gans
FarglZre04 is split into two parts with therrral and/ or

nmechani cal treatnent. The stress applied due to that
treatment |eads to the splitting of the structure of

Firgunethbdalfong dffitte preededing clbime dclvaracterised inrthat the. auxiliary

Th litting step results jntwo structures, a
bsizbie (5 isamepiae afier $19,4+126kA0 208 IERNGIETTR Py | de

substrate 8 and an aUXI liary substrate 5 consisti ng of
t he auxrlralcil carrier 6, the dielectric layer 9 an

s metheguf thicharapterisgdin that & prgtagtipala 66{13t)ﬂfedeP°Slted
Sc{?ﬁ%’?‘[ ut?%i@f rg%’d‘eﬂsp Il?? ;g%@ge Wr&%ﬁg §tetp é]'ﬁi iSPbinbved after
ithe @onsalihgraiehness after the splitting step. Wth

reference to Figure 6, the auxiliary substrate 5is

smoot hed in a polishing step -applied on the split

Skhef memoﬁébfmfnetdimmprtecbdragldaims, ¢harattaerisedinghat the surface (14) of

3RS B 14 PR e i g st

Asvaster Haingerpur ed with an AFM I n the next step,
shown in Figure 7, a protective layer 13 is deposited

on the surface 14 of the GaN-layer 2. The protective

I ' Pechethdd of oPeai B r@(:eamglcﬁ.mgt éhdrabfrided iNthabavBasione

Figure 8, the structure o ure 7 is thermally

aﬁmtéarabartnde laver{Afkal @ matesialp ﬁﬁmupz@pmnﬂh%ngﬂrtm Gadl, InGaN,
g‘a gﬁ%%%d %%ﬁaérﬁijp e%éﬁ@&é;%#tb@ on& é%n?@rr\éﬁerﬂrlde layer

nawg eous at nosphere Ich permt

d2petiheauxdianosubstratec(d)st al quality of the GaN-| ayer

2. The annealing step shown in Figure 8 can al so be

appl i ed before the polishing step shown in Figure 6

are methoal of eldim S eharacterdsed in thatdne metdliic imteciviediaty layer (4) is

bst t,hout the.d f tecti
RPE§8,5p i LR o R Y S o el
anneal ing step leads to an enforcenent of the bonding
PhciaBi ARGl F P BT it og s eebises

tprrs\nern@ttﬁéﬁﬁhar%drﬁére( Léﬁd beh@ahg %ﬁ@ar@%nd%&?ﬁéﬂ @ oh@fﬁé’ﬁfétallrsed
the anneal ing step own in Figure 8, is renoved in a

reig (18) %tf@@unrlwrhsrteﬁﬁrﬁtﬁ #Dl e exanple of the

i nvention, the protective |layer 13 can be renoved with
a chenical treat ment, for instance with HF. The
renoval step results in the auxiliary substrate 5
having a snmooth and clean galliumface 14 on top of
trie GaN-layer 2. The GaN-layer 2 is nonocrystalline
with a crystal quality equivalent to the crystal

qual ity of the massive sem -conducting nitride
substrate 8 as shown in Figure 1. The surface of the
GaN-layer 2 is nearly free fromparticles. The

thi ckness of the GaN-layer 2 is, in one favourable
exanpl e of the invention, about 200nm Wth reference
to Fr gure 10 |n a further step an eprtaxr aI Iayer 15

o o a o A A Y a1



12.

13.

14.

18.

processed by using lithographic and etch steps for
chip fabrication, deposition steps of dielectric

woOaywris4d3sr preservati on of the structure and PCT/EP2006/000230

deposition steps of netal layers to realise contacts
on both sides of the structurl®é. As | ast steps, the
fabricated structures are separated into chips which
are packaged finally. Wth the inventive nethod, a
substrate with an active layer of very good crystal

qJ@Ielmqthad ®f el 1d| Charaatextbédiin that (Heareicriaf 8thBinal carrier (7) is
gg, f%gf é{ﬁraqut oel ectroni ¢ appl.ications. The
g3GECISST QHP Ccompgisipg sllicoppsiigosrearkige aétdmoganer

efficiency and long life span of the structures, in
pﬁﬁtic%har for LED structures of |aser diodes.

FUPEIRStHRd of ope &f the ¢laimsel 1 on Hachanacterisadiin thatiat éeast one

I sat
pﬁ%“ﬁ)‘:ﬁ%{%‘grh&“%@% BIEN il el BBl Bofing step of
athe finel sarries (Brwith thie auxiiary sutisitrate CE) The inventive

technol ogy uses the very good crystallinity of the

massive nitride substrate in a direct transfer of a

pahe methedofiose bitheadaimisd 1ttoel 3 chafactelisdd i that The Auxiliary carrier

T8 ARl b P BLe B i wheri e

saitridegiager () jestisdd aga siop 1896k BBtheGeRicvh el ity final
structures. CLAIM5S 1. A nethod of producing a substrate

(1) for an optoel ectronic application, the substrate

( Ihe h@thcﬁwoﬁélalhﬁwtctﬂ?ﬁcféﬁs'e\ﬁ%at |f1 khls th?%%ﬁs%%red]rﬁt)ride layer (2)

a final carrier 26 erne
I 'z§y’8m°(/291 fropeiheratbsira (Mﬁﬁeretha remievaimtemdf tberguiiliagscarrier (6).
preparing of an auxiliary substrate (5) wherein one
sem -conducting nitride layer (2) is placed on an
auxiliary carrier (6); nmetallising the auxiliary
substrate (5) on the side of the nitride layer (2);
bondi ng of the netallised auxiliary substrate (5) wth
the final carrier (7); and renoving of the auxiliary
carrier (6) after the bonding step characterised in
that the step of preparing the auxiliary substrate (5)
conprises: bonding the auxiliary carrier (6) with a
massi ve sem -conducting nitride substrate (8) having a
nitrogen face (18), on the side of the nitrogen face
(18) of the nitride substrate (8); and detaching a
part fromthe massive sem -conducting substrate (8) to
formthe sem -conducting nitride layer (2) on the
auxiliary carrier (6). 2 . The nethod of claim1l,
characterised in that the sem -conducting nitride
substrate (8) is a GaN-substrate or an Al N substrate.
3. The nethod of one of the clains 1 or 2,
characterised in that the massive sem conducti ng
nitride substrate (8) is produced with a dislocation
density of less than 10L6/cnR. 4. The nethod of one of
the preceding clains, characterised in that the step
of detaching and transferring conprises: depositing of
a dielectric layer (9) on the sem -conducting nitride
substrate (8); inplanting species (10) through the
dielectric layer (9) into a certain depth (d) of the
nitride substrate (8) to formtherein a predetern ned
splitting area (11); bonding of the nitride substrate
(8) on the inplanted side (12) with the auxiliary
carrier (6); andthermal and/or nechanical treating of
the nitride substrate (8) to split said substrate (8)
along the predetermned splitting area ( 1 1). 5. The
nmet hod of one of the preceding clains, characterised
in that the auxiliary carrier (6) is a substrate
selected froma group of materials conprising silicon,
GaAs and zZnO 6 . The nethod of one of the preceding
cl ai s, characterlsed |n that the aUX|I|ary substrate
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