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1, 6-di substituted pyrazol opyri m di nones, wherein i.)

the nitrogen atom of the pyrazolo-group that is next

to the pyrimdino-group is attached to a non-aromatic,

O Qa6 NSt SF Ocy&higs NAYE Neh d?éRé 628 ty et Y MahSHes
atomselected fromO Nand Sand ii.) to the Catom
between the two nitrogen atons of the

pyTé dRth SN er i é g am@qsm saistituent is bound via an
opti onal,l substltuted Ie e-bri Accor

ohe. aoptd SHETHR T R e ot 6 br

t her v rege tour et 10ff a yeed | spmmieritrsjud topard fieend arr substrates
ngg%&@mega% J ar-dofes 4t et ment; of . condl tll CONGR N fn an

cits In per Ceptl on, concent rati on, arni ng or
melp iy & rhes aefcﬁnﬁmsa driead soliviratee ramifEangierred

of1 sypdi canm ctrghrtcﬁa—,d rﬁgmapfoﬂmlmﬁﬁal
di sease. Furth ect resent invention
SHIRE pr ad}s He aif‘c*i G dfuier comprise
C ariplo und s zattd dm@i reaugesrfeart produg Ing-atedicanent s.
B ($§%£%£ T I NVENTI ON The i nhi bition of
pﬁggb odi s?grggg 9A (PDEQA) is one of the currents
conceptMonte g el addes Pysatehs: tigivehd tqreatendsite ofto the
C%Hl‘e\ﬁ? dfTRAl RIS U t&fg}!%a@l%{sde&?aé idSear during

Al'zheiner's Di seas€ or_due to any other

nedrrotdgen&tatd Ve o des® 6f SURE Bindien.tamas tife "donor
]|¢orse| ﬁ:&aﬂ:tl rtaitféﬁerﬁritQﬂ,at rﬁ\aoiaqormmgtried ay &da:rngszﬁrttkﬁd thade iving
(0] OW , CO Qdal es ase |

A e ! RIS (A R 330 g Jasen
MthenmabnmyﬂeSﬂnnduh&medﬂm@ds&uﬁ&i(mbmpuaannﬂmnregratlon
tt%’\?gs%lﬁ%s (,% :93 1tk Cg!fg%&%gﬁgg:?fﬁre{er?‘%q%%%;ﬁ!}%%esfer of one
(é@VP)OreTHé’é@r@yél AIRrECevHices Y AV carsd fd@vR) sapport

' @Q;rstt%%ttese%%d ATRSS §eel S:r%%ffe'&ﬁ%f I8 RhA¥ A or
centr al roIe in cellular signal transduction cascades.

E4CP T3 A tHEW FE%%%H#&té?%@ﬁ%ﬁ alh§ g sferred layer or
e&elywsvelnymmeomldrdedﬁ@ml i ntEng eﬂfe(l;dt@dﬂulﬁ nase

activa AMP 1. s .ca r.ot I nase P

ard 1 éeﬁrt OB ki e PASY %d‘\fod d oy SCEWPR as‘ft&%ﬂﬁ'g)d on an
priotieiim 1k isndse 1@ tePKEp.1 dAdkyeatse ¢ hRKA bancthoPKG aarke daloire a
[ N haryl. a r .1 yl f.f ect or
AP SR RIS A B TR 1T s g e

r ecEproEst sst r Fetimeall pr beciense ofander |rrmc|hopreduced size
f agto rl%)r*ge' tnu'm%er%Sf' Bi;e ﬂo@o%@'o%e%% prfe Jebe S$ec %n%lngle
nmessengers cAMP and cGWP to contr ol w de varle%%
pHYSES] 0GPCH THrEcEsTesdi A ay e H@S\Vaheewséftl@lnﬁ §n the
Hawewer sutdke reyel ke thuclieot i Q%ﬁ:@%@o@' ae @leldext eoaebme into
dlrectl¥ on effector nolec knomm

oXaTR GE iR S re aBr Gt 6 Rct i PeEDTy Lo ran Futther,
chanme&sb&nﬁehh@Sams ableak@ylnﬁhuemeetmbeteebhukae layer
Lgoncen rat revi t Pr

NBLEe Or Mafobg s TS e e e of AL S8 Feguy other
( PDEx carapaneottsr olt oneckanesmther seofitcel bitnghehe

aﬁﬁ'c%%)émgfon%é'yﬁ and g%u%d 1&'@%%5%%% oE% the
corres ing p %?IO i cal processes. ydrolyse
t he cy&PirevRBnophesphatesans the Pﬁé@fﬁ“\’@é that after

mprephesphates -AVR and GMVR. Eubr ent by, i1, PRErfamihies s
have been defined on _the basi s of the sequence

h&RbI 8 6F1PRE  cbPr ESpBnaFRAg tgenes. mFﬁEPGPB‘HQPe%E that

genes within a famly are differentiated by letters

(e.g. PDE1A and PDE1l B). If different splice variants

Wi thin a gene also occur, this is then indicated by an

addi tional numbering after the letters (e.g. PDE1Al )
Human PDE9A was cl oned and sequenced in 1998. The

an1no acid |dent|ty mnth other PDEs does not exceed 34
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DE2408906 descri bes styryl pyrazol opyri m di nones which
can be enpl oyed as antim crobial and anti-inflammtory

w@o@at3ssbor the treatnment of, for exanpl e, o0edROEEP2009/055251
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OBJECTI VE OF THE | NVENTI ON Thejabove cited prior art
makes it evident that changes in the substitution
pattern of pyrazol opyrimdinones result in interesting
. oy ! ol oqi L vity, .
R v e S
eﬁ?VﬁﬁgknTherefore it is an objective of the present
lnvent ITOHY & On JH0M e G oNREdSHd hat i&:ff&é?édwﬁe/d w1th

ate P 9A or the purpose. of the devel nent of

FEHRE T ST T T W Gt o SURsCe s Sxdole
t rce‘:atnmémngofa vtthmstwchm&e&mdﬁl estvma:tFtDEQkomprlsmg
”QQHJ I t her of-t

AN, 1 dnd S aa?hl&er ee A J‘ela{e&%eeﬁs %r  he

i nventi on tO pFOVI e conpounds at alr e us
MEREFERAURE TSI S fetimsthetit %rbrlrtllrelqlr enthatitatef . aNgt

dlfSﬁrn@&rﬁm et a&ﬂ@d&ﬁtrtlQQiaﬂ,Ctla\&%IOfoﬂ he ¥ Q&8fPonents on

ention is.t rov co oun i ch show better
R R RSO (T (Hgiding

prﬁi@ux&rst mAmtdwerB ob;lezsttmee:eofart nmlpf:es]eMubsﬁMa am on

' S 4 1P m@lqest g‘%}gtl'é%d ft t?naitc %Vo%pgﬁ%gmvour blsi Iformed

selectlvely pro i"n Favour
ovidre ativeroceDPdreritisy e e & cameedyont m@trrdwqd”rqgmadéw

advaniage RS Hhe RIHOG AT £ YRAUNGS £ ¥ela rant rH*:Hnes
objective is to provide such a nedi canent not only for

t FEFREROTSN At TG TP RSRAMESR It Snodi i &t G Qstuced.
the comsespeNWaNG s aas a1 JFFAIIIED tESCRIRTIIN t&fe THE tial

PRESENT | NVENTI ON. Th ds of th
| AVBRCTG ard SRATacts: MOgd By BRSPS foy i £hen broughe

wiitilt ot Hen tfiolalt@enwarg taeftl niittihors fasub tfi tweﬁummbtm:;ate
pr: IOnt e%on@:&%l %fet(a)'eeptettth%r Qquarlg)sub%%sate ! li%n ehsé

defrne ol 'ow ng definitions
i rdeR i S@&@rr‘aﬁi@s 20hé soagae rafl 1pt sParrdirck ouas@efnmqigecular

f 'b%@i‘d""%% toriRie Rr efeniall ¥ aller ool roRRbRIE 11 is
is a_nono-,_ bi- or tricyclic heterocyclyl

grf&ﬂi‘e‘jtﬁ% theg breriess 15t eirct Rk esmh SHEstaRE egnd 0 and
agol. ea&tftb,r Ebelfdemﬁbl wnl, ad f@ran3beh%fe%&10dﬁlom(l§)xremlmh the
ar.e . rom.t gr.oup, of nitrogen, oxygen and

SiPARar T GREERIPS S R Ov e Ponarar S8 ordrd K deipve o
bepmglop bforth2, manersaild pretsenac pbloyle gm@uﬂaWQIODf
COTBELSERpLAARLANGMA! hCoRRLUIALEL QcRIE! 1 15 chu
unsaturatg nonocycl ch conmp Sast L
hépereat sreas ttlrené 1neﬁrberlb§ﬁ@ra§§| @Oh@tﬂér @c;l@wlr g@@up

I gokeundohaihhe técﬂﬁlgob:@mm{rﬁﬁbd pbrRQBAr @Fakhe, initial
saturated, or "partly unsaturateéd nmonocyclic ring which
céHﬁFF§é§eaﬁOIeaSt 1 heteroatom as ring member. Hc2 :

]'Z'C I's ashekar seyekyh ghorr@ga@:eon@l n@hteOnemt efcep in

or

Pfgg‘uiingxﬁhexéhrFﬁdéﬁ:&‘ﬁBéﬁPPﬁaf F&ﬁ”&&&ﬁ eoFH@F:‘-EéFnd“
CERyrmCHB2a EER3NACLR2E2, oER2R3roOpmiNEneNR2, 1ar a8( Ohe

Wi [ , b | gast .one-of X

MESRE tarBsly BB Y ndhar g thRde Sene s oEE Al o
aromatircywhol eufoprdaitionadnecbbndcwilt kirpehenr thgt
S¥§b§§éepéhQE§EEy1Ha¥1?§nﬁeﬂeugh€hbgﬁg @Bﬁpbﬂ%n%s 1%c1uded
or h = 3_one bond or two bonds wt he ring system
obeuéharr9Yﬁﬁylaé 6§¥kéﬁabP@nbéﬁ€(s}nt?ﬁépéﬁ?CtlQnsr etc) .

f@@kaﬁhegpﬁkﬁ@sﬂﬁnbﬁfs@@ﬂ@@fbbﬁ&@@ﬁn @h@nﬁerEOV each
occasi on t he doubl e bond referﬁglg is.a.CGC

boRdC T BFBFBPABIY St heSr PR sy8t & cB3iiraF e’ T‘HglS text
represents the point of attachnent to the nitrogen
atom of the pyrazolo ring of formula | . formula 1.2:
wth being the ring systemof fornmula 1.1 ; S being a
3, 4, 5 or 6 nmenbered second ring systemthat is
annel ated to A and that besides the two atons and one
bond it shares with A con3|sts onIy of car bon atons

1. i - T Y, | T Y, |



al kyl -, C2-6-al kenyl -, C2-6-al kynyl -,
Cs-7-cycl oal kyl -, Cs-y-cycl oal kyl - C—i -al kyl -, Cs-

wQ2@yassal kyl - O, Cs-y-cycl oal kyl - - al kyl EET/EBmywosszsl
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aryl-C-i 6-al kyl-, heteroaryl, 3heteroaryl G -

6-al kyl -, heteroaryl-0O, heteroaryl G- 6-alkyl-0,

N-I'i nked- pyri di ne-2- one, N-1inked-pyhdi ne®-one-GC -
adck)deflrm* |daﬂkfcd39°%1ﬂeclrg?efrgm red ';/cl'acfdst%s carried

het er ocycl oal yI erocycl oa -C ,
é}%ypn Cs lﬁhé:t &@/@%|Wt Oush ¢4 @esitioned with
7,1d”r%tcﬁrslml oaikyd, heidg @u% taQ:t@v\é @@@%s@mé S
r|n Cna%tn aﬁym eterooc Eﬁl %{% - aI kyl - Wi th
TS0y ¢ 1% a KA HETG Db e €*alky!- via
on@t@‘rqqrmemtng}r@ atons, (R10)2N-,

(R10) 2%%& l@@ forer?EI'Q'lRil mﬁ%&%}@?@%t@cgz in alignment

RlOO CO 2N- CO
H(pm@)nmscj_la & O.tollthography

Rl(@'s@o'l@ usBJdO@h@@ Qs RHAPL0G @hla‘tGU%lelSylth form the
R1QO CO RlOO-%O— R 10) N- Cl- 6-al k

( REOY 2N an)étf 6-lal kyi*® (rﬁf@)fmre@ (lgy@)r,qd like the
e-lalyleyl 1,0aR1@yHRa(R10)iNc, luB]sOmS@k—s(, Rb&klN— Girobigaltk e,

(oY SNSE e arky P BRGarec Sk T6p gaver, that

, WHEr éby pany ietileke U@§d7b®'y d;[h@a [pk’ysllt ioning and alignment

C%b)élgeti%&g%c't%@ I@é'chnl‘@ra)il ’creggn%ﬁgars)éle s, Nslikeds those
pyri di.ne-2-one-, (R10 CO- G kyl - groups

nEAEFOREd Hbo e THES & PF@%&IEPVQEQP§Mbst ituted by one

or nor gosehsti, t @@@h&bﬁd@p@@@@l&ﬁb}{uﬁ? eBe18N0bReLets occur
s&Fgct ed fromt <group consi st fluorine,

FERE, *BPonPhe " ROT. CRECCTEPRET CPa!, APFe?; PHSE: 25
F88eCHtZsetsFAG, OAzz HF2G-, OA, s Gerauwrhetrerraicycdecoal kyl -

R ke B e R0 ol Boaf K oGl Bbkuona

RPetween RlE@CP@@rS OR1D) 2ROCOMPOpRLOF2M OO, 112/12:,
116- piigylahd ajlg/g:@)(R 10)N-, R10-CO- (RLO)N-C

1-6-al CO'0, RI0OCO O, RI0OCOOC

1- 6- a|§ F | ORIBEEEOFSFRLD) RFOMRIE EREERePBF NAEf ormat ions

ltbaal kybear( R0} BB OO, déBiOlB@l- EQ:&RtllQ) N’mtlal

R1 NSO 2-(R.10) N- 6-
R R R B
RIﬁe SRECRNAD)L DR E dabsal &ybpla(:&i@x)ﬁbl— SPcERAMMN-C

S 2N- S2- Cl1- 6- al -,
and %g%]ip%néﬁég) 2—@ an a(ﬁéf%% §?ﬁt e?nagsg%(%ct ed
TR bR @ HETEPOURE Of 12 ﬁosmadikcylh th@sexp«z}y@ﬂcmmc¢ of the
C§u}¥s§i’§£@a£fﬁ’érCﬁfaﬁs@él‘yéxhl@ y'ﬁ@é?é?&% of‘él%i’i\tlons

I{ het er ocycl oal
GWHF thhOS%erflé?%%??mp%@mﬁ%t Hﬁ Ot'a}FVF Y®Y|b% oh| k¢ -order of

V\@@i’r@r&heh@b@i/@d MR b ABES: SPNBLT Sy amY2 ORt & ARRk L - be
subst u}ute one or re. supstituent ?%I ndependent | y

of one %h%t%%n%‘@?%%?eﬂ PO t B Rup o TR of
f?mrh&y")chw@meﬁm tiontne, 1 pshfNesf axDerd¥dmpdents 11

R0 0G0 T kg1 29T B aTRYIC LR Lt byt g

“wkymydck @3- cc?ma:aycctt:oran k@@fec@s ye oyt oal k| - G -

hﬁ%%%ca?mﬁ?éﬂént@ra% t%% @Nﬂﬁ%ﬁ(edhg;ﬁg{)@eﬁ%nomenon of
NPV § ket - tp}wfr dlf%l%&heuaa redygiion G the quality and

Krahﬁleﬁr&?%{ﬁ{mih é]ﬁf‘ é@ﬁﬂc&ﬁﬁw%aﬁﬁ%ﬂ%’la@ fabrlcated
)2 , e rO an , etranydr opyrany
pﬁb@e - Eﬂ?%ﬁ%‘rw%eﬁwmmﬁw@ \ifa the

one of |ts ring Catoms pyrrolidinyl-O with
pyrrolidinyl being bound to O via one of its ring
Cat ons, (R10)2N-, (R10)2N Cl-6-al kyl- R10-0O,
(R10) 2N- CO-, (R10) 2N-CO C1-6-al kyl - R10-CO (R 10) N-,
R10-CO- (R 10)N-G - 6-al kyl - >R100-CO- O, and/ or
RlOOCO(R 10)N— vvhereby any of the Cs 7- cycl oaI kyI

o, o o, o



C -i-8-alkyl-, Cs-7-cycloal kyl -
Cs-ycycl oal kyl -G -s-al kyl -, Cs-yheterocycl oal kyl -

W@eoob/138800 het er oaryl , where t he above- ment i onedPCERR0%055251
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may optionally be substituted jndependently of one

anot her by one or nore substituents selected fromthe
group consisting of fluorine, chlorine brom ne, HO,
Hgf’a_sQ%M‘SED 131%@@&1[5‘2@2%?' ) lﬁ'%gd’ f mggl %]tu'rl zeé\@ égn! of
@1§|rw|omp0@gan7:s®gd%pmr 1negeased :t.ntegratlon density

yeyel oakkyl .- G -e-al kyl -, aryl, aryl-Ci 6-alkyl-

het eroaryl ,, heter.oar

7-hete?%%%@I85IW§%%‘%éégnﬁgpg %@ﬁ%ﬁgaﬁ%%rléatl%ﬂlaﬁ three-
t eimenypdooblr anylc®uretsetirahyeidpynamyl.- OThe document by
%wyw%mw%&%ﬁ%H%%@%%%M%

one of its ring Catons, pyrrolidinyl-

pYEESPACHY!" - be ERG Eéanaapélgn@|@noﬁée@ﬁrppsbﬁwnges vol
Catommo (BLOp2N- 200R10)2N-Clrbzak k)ﬁ'ethoalg'f()detectlng

( R10).2N- CO | 92NCOClGaII§g CO (R 10) N
RYGE GO (RPE0) R &1 198 s ky PELVRED ee@e@ Sahgrrated. he
Rﬂi@@dﬁi@ﬂ@ijzO)—Ihl-lsm\aheteby aﬂﬁlmﬁcbhewﬁﬁez Eychr-@abkYon, and

h
B ey
p?hﬂéﬂpélﬁyprgﬂéup§ Resehonbd Hbévé9nayoopVEonaBBﬁ be
Sggéhbggtzgdtt‘% %%por%hlée ggcfla'ilﬁg%ﬁ OEH%gfegEBFE .

R@éféﬂ-cuﬁéé @WmﬁlB@lE@merSFRﬁé) PR eeﬂerwﬁ@r @byam good
pupeLidinyinel pyreeoki dinygl preherabkywabersubst hkut ed

b | ected f th f
ohaRgT2 3. PoRve Rt e Gt PR OMBOREHF ar myl . pyrazol I,
t hi azoMgke gynéopﬁbpyl;tcyslnbutyéslcybuepentyhtroduce
CMgLeF85¥£eogxcth§9§xLiiﬁxckggsn Lgﬁé ?tFe&Q ing

téfﬁ@ﬁ?@roﬁbﬁaﬁyf anUOtenwahydrepbﬁanyte mhere t hese
groups nmay optionally be substituted by one or nore
substituents sel ected fron1the group consi sting of
HePmmaEy oF. Fhe. ApReRtERD C -j-6-al kyl -, C3-

7- CyC|'Dlank3(th1t1&1 @Yﬁéoﬁékyfo@idé al k¥l o on CEBE: , can

uorine
Egl%lhe?%?o%v%?%%T%vf d%ﬁar%%t%O%%t%?%Ey%PBa?ﬁy%nc?
-6ulatkydte ddrindRltbensafe sebecd edndtioar t eb gt pape of
phenyl 1. d cycl opropyl clobutyl
cycl opent y}lugcﬁrg ohé};(glggé(ée th%r%{e%‘?tlgg proﬁ!oses méthod
c@ﬁlh@@@t@gn@w@ywaf@r%y¢r %Wb$m¢@tdﬁ ndn@léet yax , bdnding,
,cnpAgi 3 pentyl -, tetrahydrofuranyl, and
tetrahydropyranyl where these groups optionally
be subdtibiiRE Ry e Vrrhpres seibstie u‘é?]%/%f%e¢%c]@%d
f 4 OFRdiiEe @ DU C@@Sl&iétﬂ%@fti\ﬁ ,C&I&a@t al kyl -G, Ci
6- al kyl 30, CF3 hal ogen (t hal ogen
pr ef erabl Y beitly RETRAGEE 9 o t%ebcﬁ?igvpg of ¥ ubr P e?
bt nef @k o e lidPptionad sahst iduendttf R2hé Stwo
quéngg Qy(ghe followi ng definitions R2 0 k
respec ively R k wher eby the index k describes the
or der of épr%é@wrshqs;ommrmbmg:ﬁ‘ rgm R2101ing ovarmor eover a
r and so on: R
pg&{ee-&%%?ﬁ{ e?e%édméé o&&%%ﬁ%er R2 bei ng sel ect ed
from thfe gjiolpofd Peeldy ugr imee NEtaiF3CaftiR2@ first
é!z'iz:gﬁ gfﬁ%%fz the %&ﬁ%{ ’wage Qk@éé‘yls mormally carried
kenyl - alkyn | kyl -S-, G-
oaurtk)ﬂo g]éové ngrlﬁﬂu arpr Jé‘tﬂ JG}J._tlatlng a second
6- al kyl - S-Ctrs-al kyl -, 3 7- CVCICHIkVI-
Cs-y-cycl oal kyl -Ci - -al kyl -, Cs-y-cycloalkyI-C?
-al kenyl -, Cs- 7-cycloal kyl-C 2-6 -al kynyl -,
Cs-yheterocycl oal kyl -, Cs-y-heterocycl oal kyl -
-al kyl -, Cs- y-heterocycl oal kyl -C* -al kenyl -
Cs - heterocycloalkyl C? -alkynyl , aryl, aryl C— 6-

~ N~



fluorine, chlorine, bromne and Ci 6-alkyl-, and in
case R2 is attached to a nitrogen which is a ring

woreoshasssef Hc, this R2 shall be independent|y BET/EPRO09/055251
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other R2: H, F3CCH2- , HF2C-LH2- |, Cl-6-al kyl -, C3-
7-cycl oal kyl -, Cs-y-cycloal kyl-Ci. -alkyl-,
Cs-yheterocycl oal kyl -, C3-7-heterocycl oal kyl - C-i

p@b@&bat1@EYEf %%%'5%dd1%fah%w% o8l & Q%M including the
heteroaryl -Ci 6-alk -3-al kyl -, R1L0O CO-,
(RPGPENPéOPreﬁf@réopauﬁﬁSth€ QF%?FOQSH?Ouswﬁ@ﬁ@rpﬁé§€ns
sub&tlbg@nbsomﬁwe@phmom&waamgrsu@shmhuh%dlng propagation
i ndepen ne anat her one or

PR Euenrs s rEanaa T Rum the 25t oG cons: Shikg SRrTYins
fbu@rmnéeanda@ abm¢nng RXe4: aR2 pﬁdepen@@mﬁbye@fCQnyhe two
ORE?%rEZ ei-ngrsekected fromthe group of H and G i

preferably C2-6- alkyg) and in case R2 is

attach@éuﬁe BYniragé s 1iei Ehei sled OrTRg 1ReRb €A USEIHEY
taggl$2n§ha|bo@%tlGQGEQQQ%Q&EVd@Elﬁ@ym@u%%bIB% bbnding,
Cl- -algé_ R100O- CO- %ng) g;) ¢
phBRYF186 CAngVEReAy! CESEBY 1 NghEPE 1Pfe SERGE Rt fonaa t1on
nmefibersimaynapt iiagalklky ofie ms ulrstivtnppednitsdepesdertiyntaklly
%gdggg iher by one or nore substituents selected from

€ group consisting of fluorine and C-i 6-alkyl-. R2
5 R2 ThaeperdéntlfypaksghyeotifePrRECHEPAY sebddeddclose to

fﬁﬁg]EB@eQBQUBn@foH'tﬁ@dtQO'w@f@%@yhn’oﬁﬁ@r'@oC§§§oRZa
is attached to a nitrogen which is a ring nenber of

Félr?ﬁl?OR§1§HaW?VﬁepFﬁB@ﬁéﬁ&@ﬁtPyeéfaaﬁ?raﬁhgﬂsﬁgnﬂg and
Ctd- 6oahkyl z60e, t&al- ﬁsamebs€>GEkhoGi Gedbkybtion in the

PSRk s e R LPE by CBnELEREFES pe’ o ©

substlﬁutedeladependeﬁttyeoﬁnaﬁetanothdurbngHQEQra), a

n e a [ n
”Q%? %Hg%@t%ééggﬁlOwgnghge?phbgﬁoﬁgﬁw gh EH@ Eu?%abés of
i RBexwataescEPbes ﬁﬁéemgdéﬂ oﬁapﬂeﬁéﬁ@ﬁ@é bagéénaﬁm@ved in

feeap(ky etoRgnlflﬁgepEﬁEeééngd(bcﬁdlﬁﬁ #hve BRBpSBGation.
on: ,3.1. .3 eln% sel ected fromt ESFBEE

h§ar6xya£hanﬁ imrgene P@tbepmga§éﬁécﬁéapfgg Bﬂe
Oétéb chydtﬁxybe@ﬁﬂaEﬁtheabhyhtChaymheéebheCHlsplaced
-al k a tional.l be WS bstituted b
b U RGO PR M RRPEnaE BrErRE Ry hrtals §8°p8keially
bepag Ehe4b5ndiﬁgnusubsfataeﬁbsmadaddargrehdefnned by
t 0 | 0j R whereby the 4/5 1 i ndex m
dgggﬁgéé %%ﬁg ggéggégkggﬁeference ascendlng from
(i.e. R)anpptheefepnbry Efltb? éHVﬁmyloﬂana Sowphers are

ﬂééu%ht E%mﬁmgtéﬁylmﬁeseegﬁegby Qﬁr@ﬂ@ @B@%ﬁ§§ beirAgn,
sel ected fromthe grou ,. fluorine, F2C

FROECTE aRHCR1C B af ?lassﬁwﬁﬁeﬁnﬂaﬁsrtEﬂéﬁﬂé?smﬁFﬁ t he
Cpab@maalpnhhbomﬁeahoveeyaaﬁ@nboundtf@gnnacateﬁOaG least

R N T e

optrDaatkyabe bubsghtunadolndapendeaghynotoomaiamathethe

b S [ cte r 0
R R EnEE g TR et BB = SR o SRtdBL R e e
F%Qtfa0€%CﬁtE1QreferﬁbEY1u6b@hﬁ?ﬁ 1HC?BZQn€:1nC1udlng the
gﬁéiﬁyléf §4e§sé£gylwhlgﬁ Baal kyl- ghc@ﬂgaégg Bral kylzdse
. R4 _and R5 i ndependently of one
aﬁ%tﬁ%?e%%?%gl%eﬁ%é@eéoﬁ?onwthe group of H, fluorine
and methylp ré%éﬁé Bnv &4t 2b4 éﬁs@epﬁ@vtaesS@b@éth@@nbf
R10 is deflned t he fO%|OMA g definitions h
rREPRLT VeI § FATP RS Whel BBGST R m?%ﬂé%nﬁ d%%EPFB%%ethE ©
order of preference. The preference ascends from R10
0-1 to preferably RIO 0 2, and so on up to R10 4 : R
10.0.1. R10 independently from any other R10 bei ng
selected fromthe group of H (but not in case it is
part of a group being selected from RLOO CO, R10- SO2-
or R10-CO), F3CG-CH2- , d 6 aIkyI Vo ~C2-6 -al kenyl -

Ny = o~ o~ 7~ 1 1 v P — S o



ethyl- and tert.-butyl, and in case R10 is a
substituent of a nitrogen atomR10 is selected from

wo b@gssup of H, methyl-, ethyl- and tert.-butRCT/ERVeY/E55251
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t he above-nentioned nenbers nmay optionally be
substituted i ndependently of one another by one or
nmore fluorine(s). R10-1: R10 i ndependently from any
Otemh 3L 0. Reing i %Cts%q:-pf fotall tz%%ug:rl?l Of¢ 12'3 « kilétyerptof
in case it I's part of roup “bein ecte
RfﬁéﬂggpmﬂQﬂ?@%iCXbﬁmﬁl ﬂ%?fﬁfﬁs%eﬂﬁt SWQStrate and a
-@t@@akFy&Ffdﬁ%@ﬁfﬁkksﬁﬁe-ofc&ﬁ% @M@@Qa%Mﬂstraﬁﬁ<w1th the
-ycyc y s-a -, aryl, ar al kyl -
TS FSary M RERSPEa BT 3. SEE Sy g tes and
whrerigigt wbxaR:E@t@rrmz@si bot ltharte theudd risa thel samend
nigt fogen .ato r.. [ e
o oo B0 g e g e Bal T Fing 551
WRECEIoR @ﬁet@ﬁ ﬂWéEﬂGHERgroups of the heterocycloalkyl
ri ng f@fsﬁﬁ 'E@s)é Q%s%%'l%c%@t%d Of, the re@@‘n’t invention
N( C3- 6- c cIoaIk F - 4- al kyl
FEANR & at4 élll”r% LraRSterabiy &ﬁé{eﬂfn Osamliceer@mpcnents
pmh%epablny)mleno&aﬁé afveécBhQ" NaGObe khemeniBetivanR very high
0 h I n|tr en on1the re_bo
%ge§n& %%?ggﬁ eg?%ac Ponm%%per eﬁﬁl &h Be pro%uced
puTbér é?ii/ﬁyfl Ofpy\rip@blc@mwhenﬁﬁr phol anypaandcular include
t Rihaper pRakiRyl . and where the above-nentioned nenbers
may optlonally be substituted independently of one
anot hefbjRéfecFenoFEesiBSEriaénPS SBFeEEEANFr 6HPEREALE
gieup eenskphirBgtofhatkuoringucehher kneichr ew REard-,
NC-, 2N, F3C, HF2C, FH2C-, F3C-CH2- , HO Ci-
6-al kyl -, CH3-O-C -6-alkyl-, G -6-alkyl- and G
- BrakkyHe€cript@of. oR1Ohenflégendent |y from any ot her
R10 bejn t omt g Kk
Cs- 7- cyc?ogﬁkgg ggagglﬂh ggﬁeﬁ grg&ﬁ%tagdeknxgaShOWIng
mﬁé?epr@éuﬁﬁgogr@@pg Eé@ﬁraﬁétbbhn@etdlmhessanel
nktrggenratom they may together with said nitrogen
atomforma 3 to 7 nenbered het erocycl oal kyl ring, and
wher ei i BhEUBESt RetOCPRAER 0RPIIBRINRAR et e yef oal kyl

rﬂnﬁgefzﬁlﬁﬁdbﬂﬁﬁlbg sepbased BYthé&d, inNktcordance with one

-6-C cIoaIkyI-C 1-4-al kyl) -
%&gif gﬂLlﬁ?k§% thﬁré%%?ﬁBf@ “and in particul ar
prefer abegunesaS etof 10 RiOe Nd Ceyratthesect wbet Oof a method

LO8obDEE Ml Dy SRL DL LO0BRATEY S D0UPGaA Qe T 91 Bh%one
groug rom eridin pi perazi ny
PYFP @m@mﬁ§t10m0®§hbh@nymV@nUl@hronnrphol|nyI and
wher e § he; abpye- Peatignedn @P@Qﬁf’aé‘?ﬂmr@ﬂ Jb@n@iels\ys b owing
substituted | ndependently of one anot her one or
nore BEBSEFEtent of sel dered Fome eyt o%tbrle%@r%wmloymg
of hé | wosdmely Methd83Gf H2 reé%£%31n&%%%£%ﬂ ,
CH3-O- O -6-al k d - 6-alkyl-O.
R 10. 3° fﬁa%u*f%d%%emem O‘T"F%%‘T%\n o?‘h%*?s AR bET U
séhettedofodm t hen gsOuphof tiGed -dimdikylonal structure
Io y I eter yl where the

1%€y§%ﬁg&5le$mé%%?%nﬂ%€ opt?@%ally be substituted

|ndependently of one another by one or nore
t

o TSR LR ARl fivention
_6- al Kifie pugsem: dmntl%dlsage@%lkw -appliq@bie 40 the
@&a&@%@@@témﬁ&ﬁﬂ@%@l&@r@%weﬂ N seleched uding
fromthe group of Ci 6-al kyl-, phenyl and
pyri dyl where the above-nmenti oned nenbers may
optionally be substituted i ndependently of one anot her
by one or nore substituents selected fromthe group
consi sting of fluorine, F3C, HF2C, FH2C, F3C- CH2-
CH3- O Cl1-6-al kyl -, Cl-6-al kyl-, and Cl-6-al kyl- O. x
=0, 1, 2, 3 or 4, preferably x =0, 1 or 2, nore
preferably X = O 1 and nor e preferably X = 0; if not

o ' e o



carbon atons and at |east 1, preferably 1, 2 or 3,
het eroaton(s), which are selected fromthe group of

wozapassn oxygen and sul phur, which is in theP¢DEP2009/055251

10

15

20

25

30

35

-S(O r - with r being 0, 1 ory2, and said
het erocyclyl group is or conprises 1 non-aromatic,
saturated, or partly unsaturated nonocyclic ring which

C%@Dﬁb%%% %%nbﬁ%%t 1fﬁ%%%rgﬁﬁﬁy@fgiéwcggmgﬁﬁgernﬁQda.second

said heterocyclyl” group is _bound to the scaffol
s &P SETRGRarENHRtET /s &uatled v ler &@WQ%W9Unsaturated
nonocy eloile cfilBg \Man@nn@omr laS Q@c@hllq@@stthhthqtsemuomrmwn

as r|n ne egéfﬁédaﬁﬁn seI Ctegh%ﬁﬁgﬁ%rg r%%%le of

GH@Illeyer bEndingl Kyl b@-S@d snalkyingingstwo surfaces into
7d9¥%EQa|%KE Cs-y- cy%l | Kyl al kyl

5 Cyclcoal aﬁt C12 6 19:"111 lﬁ])é tg&usecflé:‘l gasigyelc:Lflc
c@ost aPRyRyteried- yﬁé@@ﬁééfw @apq(yﬂaraze etc). Such an

C&pﬁr@@ﬁ@ho@%%h@%'eléylth@t thal lé)[l'r“fac@% to be bonded are

eroc oal kyl al k
c§u$ 8115%65 F@&Pﬁ&% érfeﬁo |%§ﬁ§|lcle§r OF, O&ryl -G i
6€oalthymllnataby1| g2d6takbkenyky, aaryku€? 161&|rllt)llyy|clpse

h roaryl et I Ik -, .he roa
@%8e9§e¥ FOQ ég%8¥eF§;F§Il%l 8tEFK E?P m%e?é t he
a@@véaﬁéﬁt péné@Sﬁeﬁbéns anﬁyWopan@maitleyrsbe Yoleti suchd

bxlgeamg&aﬂeeg seﬁéta&e§QE§lbedgggeégnngw@%nOQQe two
anot her selected fromthe roug consi sting
d

f FUSEPABS ehPoFHhELIChRBRILHeN1PBdFRe C2HRE, mgéecuﬂd@r bonding
MAPondE3E- inlik2€d, byH2Ge E3ECHE- attk3tOve HBZ2E=E (Van der

i - 6-alkyl-, R10-O Cl-6- | -, 0- S: C1- 6- al kyl -,
CIEL8aPROFES) COfeuaFkERTTLC EotBrarkyipi Potvesh aloms or
Osoieyuleal kYl theCswy- sycfeaakkytoCbe. boablky) -, C3-

7 cycl yel.o - ] ryl,
(ALK 0 Ry SL OBV el i O
6lapﬁwzedh@r@ﬁéar9b @r REfEPbar yPiny- aeTalfRyn@ostylus,

Ntb' akedrpyridi BﬁtZmaQQecohltbbekﬁgtﬁyagbeﬁeroﬂgf@f in
5¥ N-| i nked- E%hdlneA one-C - - %

7ORSEEr bRy ET odPRY| eCEr9Pﬁ%FEFBEy€FoéI 9Pde?9 wave from

ahkyl mlﬁisayhehep@ﬁ:mloatkyl t&mW bBn&3ng wave" is

7- he c cloa kyl., bej ng.bound to O via
(e e HrE S kS by S eP R DR o bRy Y oo E R fgF  pPnding
mfthnCSEHahepeopagatealﬁybmbehaglbDUmdtKOntpelﬁtahkyithat

V%@Egﬁg%&d%t g?rk&ipgfgﬁérqngf %Q%@&ﬁofows (van der
e or¢qan) mehe(mgwwzwcn%nél ®Ry¢r, the whole
R;Qr%§ RlI]rO)_I!‘NilmB;Q %t&&%&(}\%@% @hgykwc) wafers
Ri%@wgmi@%ﬁacwoocom 10) N- C1- 6 al k§|

(R10) ZN'L@Q%@QL&az@t azlu.kyl dem&x@-@i@tﬁ\é@qlﬁﬂ-oﬁw relat 1ve
e-al k %ﬁ R10) N- C1- %

(%-%ﬁ %ﬁ_n(sceaétw(w pat% Wﬁl\i?’é&lcroco ponents
(RO m:‘ﬁgﬁe Gia}ﬁsTai:ak@/dz ap@eelt o4 f €Ar 6elad kyt eSRE honding

t C oal kyl - .
el e B Sl e L PRV P i ot ecutar bqpdipe.  More
Ipxﬁxfebsmuuwaa@ﬁum@ats(@rw@@@m 16y at ky | Apgt begost have
r@&ﬁér@@@f’a VL RYs @l,pé & ba?‘lticﬁ }2 s e@orﬁé( rOLE: ve)

or nore su tituents In e en ent%y of one anot
S@F%c@%‘i‘f?% thet g ovbl%b%‘%f‘r%l’ell?@l%‘? $F veridhiEng by
GiYh D dies r s ey, HO . % n ke re HRZC ler‘éZCbﬁ
F3C- CH2- F3C- q&i F2C- C> het eroc cIoaJigl
@@35163;%|)f®|app éfih%sed| e_s,s%ﬁ_% source of
(R10) 2N-, (R10)2N-C16a|ky| R10- O, RlOS

R10-CO-, R100 CO-, (R10)2N-CO,

(R10) 2N- CO C1- 6-al kyl -, R10-CO- (R 10) N, R10-CO

(R10) N-C1-6-al kyl -, R10-CO- O, RI0OOCO O, RIOOCOOC
1-6-al kyl-, RIOOOCO (R10)N, RIOOCO (R
10)N-C16a|ky| , (R10)2N-COO (R10)2N-CO(R10)N-

A 7\ RS NS A ~\ R A A\ /AR ~ ~A



Hc is a heterocyclyl group according to a formula
being selected fromthe group of fornmulae 1.1, 1.2

wap@on3sBoo fornula 1.1 :wth n = 1, 2, 3; X1, XPCT/EB2009/055251
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i ndependently from each ot her eing CH2, CHR2, CHR3,
C(R2)2, CR2R3, O NH, NR2, or S(O withr =0, 1, 2,
whereby at |east one of X1, X2, X3 is O NH, NR2 or

S@l@c efrog% e NBARIHY ﬁn@%tl Jhe a@p@% ANl #MMBUGt rate
whi n = 1 one bond wthin the ring system

oﬁpﬁonéﬁlﬁ ﬁﬁf“ﬂé acﬁo&ﬁﬂétﬂdﬁda@ﬁduP@Huﬁl—dZS§ﬁaﬁem?@ts

one berda0nh tweckemds oM hidtdchepbnRgtsystemtive to each

o%%b nal Iy may be (a) double bond(s), thereby

r &pi'aéi'ng ri ng- menber bound hydrogen atonms, wher eby

such dobkl éppdndesy @aefeb&bKVEEemMQtat@ecdedabmetlons are

b%@@ncﬁ@%%l@r§EQBQQE%dFQ@ %h@gag%b%@.%%ku %%?atlo point

formul a 1. th A being t rin sten1o or mu

1% trsgaeﬁﬁ@9a0§ b@ndsneraedné%ﬁgré eeecéﬁéOﬁmﬁglons are

S%&beﬁnbhatThesenaekeeedthené &B§'%&@Enaﬁ&w@%3atg@dgpﬁ of
single or. a doubl e

ato and one 5

PHR o e e LR MR Lo e rlre” s B N a o dPRIGRET Lon
and thabsomy .be saturated, partially saturated or
afonatgﬁ? %R%rig stizf, “%ﬂg R%t%% Ik @%e'QQSB%QQ%th%at is
of each other an |néepen t each X or

aterphg Arem ﬁhﬁngltWﬁéﬁebypphetnme eungnatbﬁsppﬁéﬂon

apgeshargd B}éntafﬂe twavel ﬂgss%ﬁa‘?@:ﬁ@f@a’e‘eandtﬁebQE@o%XtQ%ns
car bon atonB be nitrogen_atons or one nmm

b
aCPaFbYR aﬁaetﬂénéﬁﬁér ong ﬁﬁ?tbéuéaﬁvtFééén QFéﬁﬁzathﬂ
wWber ebyotrwatéanboatatbes ial toaeicar peandndsoBeplained by

1L 4oRE, 2L L 2CE B LT o, 2000 OBL OO 2L O e

sybteprebsfioenikbaapplipdCibepndea 8p 4nibietebthe bondlng
red d Lall ycsat e L.hg

A e e o e

oREraceAri thahareduart Wiphcghstanseofrgmotheappdnt of

ahppBiandibhecsubsti puentarB2-apdser R3 independently
of each other and independently of each x and y may be

at rlnésAﬁoFe?Pﬁé CﬁhﬁﬂpﬁgﬁﬁﬁtséPEE?EaOFrBﬁ?Pﬁ%eﬁroup
Oéoﬁtkoﬁl&hbit}qecﬁ_&ﬁ!eylﬂzheﬁblmﬂlng }I_E])rocess d}lrl?a‘ bonding
-cycl oa -CGi-s-a - -y- heterocycl o
GREYRUSLRRESY i pified B reghet. IREEOCYGrORIFEL
6bah#yhg, wbeeepoapygaamdnhebemealyleéxrléd ahkyte allow
giécﬁbgraﬂgxﬁlﬂgntéogggoﬁﬁ Sﬁél YwQPL! g?@%é%% £pp over

stituted or nore substitu ntS|n
o@ éﬁeEah@@heedséreéeéatfF@nﬁhﬁevgﬁenptzoﬁguéhtn@oeﬂt of

EEHQ&EQ?@ CD'Qr'Bﬁerbéoﬁbﬂg 1508188, l@é@ tﬁgh 1§Kbm from
3C F3CCH2-

R‘ibe@emteoa RQPilC@FlO’G %ﬁkQFeSS@?thal Reﬁyb G least a

Cgoﬁtabky@ylthecaefarﬁaei@ﬁékylTheceeyoﬁ&cw@aékyfoghgatlon
e

- t

S evbare ety SR ot Rt R e SR AR s Bk oF
Nih¢ hkéds pyhe dpoete ong- @plaa&akydm ofspressure.

7- het I

Ty TRGY G PR e B Yo Oy B Y Rbqagg ton
p¥©@¢h@$n?heCFOMﬁthfp&@@ll@@hy¢ﬂb©fn§h©onﬂdﬁt00ﬁ)N¥©SSUY€

°@8r9ésﬁé§d£ﬁ%9t53@ﬁ@”§ml@¥££9&ﬁd§8¥ﬁﬁbe“ﬁﬁ@ first

pyrr0|d|ny el ng bound Ovia one of its rlng
CapfEnd (FRA0F 2REOPTLFADI PN e B aFRyPL R1GiEferent
(ﬁ-@é@ﬂt&@@f( @QJI@ e 6cah kyh - &@I&Qﬁ&ﬁ A0)Mise the

%iéleo Nﬁ? al ky >R10 and/ or

{205 bwm@a%@,ﬁ 51 Hee Cobe Sy r oAt ion,
cs yhet erocycl oal kyl -, aryl, heteroaryl N-1inked- 10
pyri di ne- 2- one, tetrahydrofuranyl, tetrahydropyranyl,

pi peridinyl, pyrrolidinyl-, (R)2NCO Ci 6-alkyl-
groups nentioned above may optionally be substituted

by one or nore substituents independently of one
another selected fron1the group conS|st|ng of

o ™~ P~ 1IN~



ring Catonms, pyrrolidinyl-O with pyrrolidinyl being
bound to O via one of its ring Catons, (R10)2N

W@ RDONZINCL- 6- al Kyl - R10- O, (R10)2N-CO-, ( R1OPCMEEDOQSS251
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1-6-al kyl- R10-CO (R 10)N-, R1®-CO (R 10)N-GCi -
6- al kyl - >R100-CO- O, and/or R100-CO (R 10) N-, whereby
any of the Cs-7-cycloal kyl -, Cs-yheterocycl oal kyl -

ara)ﬂd a@taerc%fs\él%uel}{‘de' nkedpy dNLe %‘k@‘@eformatlons in

of ur an t et rahyd ranyl , piperidinyl
STy I HPREOyPREGR Cre B g S ar
rrmmcmm@d caleav e hepywhelel efalthe BerSulstd toft ethdywanavafers
stituents independently of one another
selecte& romthe group consisting of fluorine,
chloruﬁ@rt@ﬁqnln@ CNBLTa@NLO E3E- fiME2ChorRHRG wave
R%Qogé%atlo'rzﬁclgltﬂé"%%gn oi;f CSrey s@%%%ﬁo%gﬁ%weave

- 6-al I Cl-6-a
REGEO9A Btz y I 6CCaREr6E mt}lz RPCOinviFRérepy does not
plcfaelrsled iy s@rre@;)é%rsm meblrnxaloe@sr efterallsy aee SFsirautieths in

'R2|n tl ny other R2 bein ,
b Fag S Fon tho LR Eun OF Hethnd BoRtRth pave pibpagstion
ca@elﬁztugtaﬁtabhé@ t@eapamtnagebowﬁumg by aoliemglar

o her D P e 9 &b i By e
Cl)r@pgg@ypon gﬁ@ﬁypt etpkenythe cao, w@@ers , where the

go@ltlﬁéh)swfo@he wheke st heaabaue=nentizoned A8 MY nded
opti onal,ly stituted i ndependently of one another

by 2SRe GPLAG edPEESPPﬁéggﬁbQFVPBQnF§e 3CpBiLAy ©of the
S@bé&tedff parstheegr aupe&blhl-mehydbax¢ andsCal consequence,
Ik ptional.l e
Sihst PEEeR BORGTRY s, B PPt ie T AT ne b ahere from

aﬁdSH@BSR4faﬁd Re&nendependenhbyiofl obreampdther nbei pgint of
Sgb?@'i@gtfi&ﬁ"bkhgrgggu&leog:LEIE:e %B%@E NE ngdmﬂgh){g taken
preferab ¥ eing H epen ent
ot'Ref rRTO §éléé?éésﬁﬁ8ﬁ1PﬁétgﬁéuboéﬁleglZenalkyﬁn Sther
phenyk, andepXeidyt B8BAALA cageeR%QopggatigasabtwﬁmtlaEed
a nltgo%en at n1§10d|s se ect romt he groug
_PYeeap 9P9,t8ﬁe GRAGRE pYFREYRCeWREREDE A oR' bOhdsa
aboveisenbironedopenbdr porayonpbeonakhythe subswhfeiredafter
b n substltuents I ndepende L

¥hfghg%gselec an?ranFhEroPoapggonS|g%ﬁ pofglon being
f Laoriad, cEgee, tHFacstréseeireFSEpﬁﬁQng,ZGhB P=Cveen the

- 65,8l kK¥kzysC -6-a|ky|-, and G -6-alkyl- O; x
i ndependently of any y : x =0, 1, 2, 3 or 4,
pref erabfyrgt=1pplengntatipnepsrabl gsgewbdyopethogppé the
pralenabby Xs—dQch1b@QeQ§BQePéf&r@ﬁc@nMoXFi MrEsO2 b 5.
1, nore Erefera and pharnaceutlcaI?

atBeptabie §a|ﬁsf¥ﬁ%Fe8?feﬁﬂ?ﬁ FRESPFOUF 560t bt PHRCRE 10 &
| Bopdehanykchwhe cBohsr beund al@ubﬁergaéb@@rai@ﬁ1ﬂextce 40.
t? t he gxggeg ofathe oxe tan%$ hege IS no substltu

al Pachdd T o 5%i G°tarbonTal bt via o PTHBSGr oup*FPeT |s
neaasethéfanohaubstideenbe conpst sesfar CH2, gfonpebymple by
WAL R i Lel 3, DOYDG, 195 0XE1 anyl . @hé&boﬁsggg{eﬁfagggc?ated

i nventi ons concerns_a compound accor

f ok byl Bhe ofrprphet 1BtaGepettaofwitle & nvesvion, ankerel ing it
Hoits sebectgd %&P@}tﬁﬁ Qu@&@r&{etﬁér@?¥ﬁ£9@¥u?@¥'bondlng
tetraggdrofurany pi peridinyl, pyrrolidinyl and

pi per a2F n§AD L e &by pYef BRAbHY Jf%‘émile‘f‘?%?ﬁr opyt amyrfaces
| 31 3an@r34- ré@éé@@yﬁépp)/éﬁﬁyiﬁef@ez@ eaxﬁ@hy@rpzﬁtué@@y& to be
|§ 3- t$trahydrofuran and th per P UX l or .
42PiPe %¥%y$re%hﬁ%s%¥e?E$%&ﬁ% yPorts ing; cledfing,
tetrahydropyranyl, tetrahydrofuranyl, plperldlnyl,
pyrrolidinyl, and thereof preferably , 3- and
4-tetrahydropyranyl, 3- and 4- pipehdinyl and 3-
pyrrolidinyl; Rl being selected fromthe group of Ci

8-al kyl -, Cs-y-cycl oal kyl -,

Cs y- cycloalkyl C— s-alkyl-, Cs-y- het erocycl oal kyl -

o, o o o



optionally be substituted by one or nore substituents
i ndependently of one another selected fromthe group

w@emeidspdng of fluorine, CH3- , CF3- , CH3O, EFBEP2009/055251
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H2NCO-, NC-, norpholinyl and/aep benzyl-0O; R2
i ndependent|y of any other potential R2 being selected
fromthe group of H and C -i-6-alkyl-, and in cases
R%y@%o@%b@qaq@yegc%hnuh&og@@awn@%n le$ 3 g 1MeRbelo1efcular
C, his R2 shal e i ndependently of any other R2:
HPOPELNTG. g] kyl -CO-, G -6-alkyl-O-CO-, G -6-al kyl -,
phenyl sGOfacphlenyl,- @1C0f, waCiersb6-2al,kplo) 2MeCOhermitercaight
the abqve-.nmenti gne rs ti Ly
GBSt ﬁntl aFﬁd&%?hgg%?E%'oﬁq%ﬁé%ghogﬁérrﬁ Q%&g.&ge
rr@me@ltu@n ¢ subisriet yéntwie rR3 shsicng redlioet ed eegrn titve the

9%%%& %% B pibydroxy ;anrd Cdsebr dldtVlee® cnehereby,sEdrs, as
6- -O may o tlonaIIy e substituted by one or

nﬁrléufsltﬁé‘rtleﬁe 1%ﬁllﬁﬂrﬁe ‘bromi ne and HO-; R4 and R5

I ndepengentihy bef sere amlotshgmxbzeicmg aSE':l.Q@sﬁ:ed)Ofl’lmmgt have

group _of H ., fluorine, th pr.ef.er.abl.y R4 an
Rgrﬁgéﬁaﬁéfﬁg4ﬁ R10 |%&3peﬁgeﬁ¥1y fﬁg%%an%l thé& 43

i $hsel ectred sboomst e gheupegficH, of- it he- maﬁﬂr-30phemy&uch a
gglaxrb@ygre@@%&% the e §%9%%dne%g&0%§%m$ng%@%n@ag Teflon®

tionally be substitute one or nore substituents

|ﬁ@éé@ﬁdenepyléﬁaéﬁ@na@étﬁe egEliact BFeEEYFet RE Ghsupoint

CQ@Sg?bbﬁgrQEefE@O%k&%sSE%CHKOHE&CthlﬁH%GintF%@ CH2-

|- O}
rﬁﬁaéﬁéﬁ&éﬁtFVyFF6ﬁP§a&H“8PhéFaxt9 6561 Wét%s 4,
pﬁaﬁehahky f=the ktaks?. rpdekdnablby x fubcaroh, ofore
E%E %'Vfrom Qh Y5 'ﬁ%%%% %%nggx fr%%1eaCh other y =
- éfer gb phar maceutical l'y
acceptibbelgatugtﬂp@r@@ﬂntAogthhgséeéﬁtoboﬂﬁéng wave

'BY%BE@%@%o%OQQG%B§~@eCQ%EQQEQe@C%QFQh@Q bqnge%%f%%e wafer
he 1St aspect of the invéntion, wherei

Héols E@W@Eﬁé@ fAnoRrERE GPoRP O SFefr ZRYAr Hpyia ﬁ¢|1lttle
t gkrandrabur @.@yEOS@l@Q@ drumél inpyhibeliot pylint is

i perazinyl, .pretera dro ranyl_, .

B R APy A Bron PR nBr GPRPETIPREGH Binphe yRger in
tbeﬁe@ftpraﬂébabhhe $1ramdbénﬂahgahwdeoppr@mppagateam@er a
I erld%?%ﬁgeo% % By%o%h!dlgykthﬁoQ%Hgg ?%R%QEGQrom

cybleopn@ pybtiopc p@bmtyl a eypokopbatyls @y@ﬁ@h@%ylal ly free

eEhyl, défo@&gt%oﬁgogﬁh a}edaQQt% Qﬁgykonellocgte@nQn the
3-pentyl -, tetrahydrof uranyl and tetra %dro yrany

wHéFénE h¥s €L gFBEps Ny 26pPPoREFRY Bé -su §tFﬂ§F€§ 6y it can

OBe QEkeADEBaSUBSEI LUuepkS cifndeperdert! yoatiiagewarnet her
selected fromth roup consi sting of fluorine,

CREGPPAE" Brokine=CPBArnENCBRBoTNES, 16 Pgalrkyl 1B, the
Cdi récalibyl 2, fEE&CkheCEﬁlt;aﬂxadl@b@hyl43ttbazhbybpp051te

e A T i i e

pytkdybeandegbenyhb@eo@prnhﬁteonednabgﬁeOﬁéyets in the
op kggaghy psuégbéaghuk§9 BY19nG:0h HRECSUBSLI LueRbs e
i ndependent anot her “Sel'ected from the group
céﬁ@Ws?hﬁgléﬁtﬁﬁﬁéppn§01e$8ﬁ3 CH3O-, H2NCO- and/ or

NC-; R@nbed€H@n@§BEEyb@Ed§ﬂ¥; Q&b@r B%paglaegoﬁeha@t @@ached
from the group of H or C.i 6- and i n, cases

|§h§tPQEﬁéat?oeétﬁ??ﬁ&éeﬁfmﬁhéh1P§téaFRﬁa ReMBEr 46f the
Heint hisiR2wsbhablkabhe indepesdentl yleteanyieotbae R2: once

H, G -6-alkyl-CO, G -6-alkyl.- ., G _-6-alkyl-, . .
DFEHS1 220 EhBHeigFEerER 2 CEToBIaPRIT R £87 S RRpasation
t he above-nenti oned nenbers nay optionally be

substituted i ndependently of one another by one or

nore fluorine substituents; R3 being selected fromthe
group of H, hydroxy and C-i 6-al kyl-O, whereby Ci

6-al kyl-O may optionally be substituted by one or

nor e quorlne chlorlne bron1ne and HO- R4 and R5
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R1 being selected fromthe group of phenyl, 2-, 3- and
4- pyhdyl -, cycl opropyl, cyclobutyl, cyclopentyl,

w@eywbosssayl , ethyl, 1 - and 2-propyl, 1- and 2PGUER1009/055251

1-, 2- and 3-pentyl-, tetrahygyofuranyl and

tetrahydropyranyl, where these groups may optionally

be substituted by one or nore substituents

'?Qeeﬁggegab%né§£69£eéhéraﬂ}éeglgﬁogpo&9n§ké&'Bgeoéondlng
uori ne brom ne, 1odine, oxo, NC

6zankyhaping o defarkyFionorgo subrBant 1ax ki 2ol yi

tﬁéﬁé@h&tioﬁyrégobewnfMﬁaPYQur@yﬁldyTheaﬁgﬁﬁin@hﬁﬁyé that

mherebg t he gxadlazok triazol §¥ azo%g

tBFARYP2 By r FUyEEnt %h§ﬁ9?n§r%ﬁ%9%% t Shed AbovETRBY:

oshhpeahpytbetsabségtutedrbyoneeoﬁrth@rEnsubstnbuepbsnt

i ndepe t o e

conel st ing 51 ProPeRante i SpiikROa LR Sy Pecely
NC= - cR2s¢ndepehdediny @ht9ﬁ§a@@hb¢tw&e@eth@ Sepecagdrs,

f&fﬁméhgogfé’@@ll@ Eéf@?gaglohs(sc%gyéd Y‘ﬂe’éﬁet{ﬂﬁc:mlty of

above- nenti oned - 6- alkg rougé ¥ naII%

stbst iRt edt i HdeBehabnt f yof ToAe-BRot he tb@@% &hgr vav

npf@p£@@01®ﬂe4subsAstu@ﬁtse §6eheiﬁgFS@hE€th thom sheond

group.of H ., hydrox nd Ci

LR oy P RRETy e il et en Bhfgnetgtabing or

nooeefingrthe, icht dbat hen p©©ntn@rapde$ﬁnreRﬂ3and R5

i ndepe n e 0 t

oo fgg £é§%§£ S?ngﬂé zgfélgﬁigg %§£§gr§g iggg}&b@rably

R§eb@@he@eiﬁgb¢lrﬁlﬂﬁﬂﬁﬁéﬁd@h@?? BP BAy pin %1—1@ oyder to

2@n§u9é fhabl 8EgEabt Yox 5f Otché o 2waPELE eiﬁbiﬁ( X zFofe
1, nost referam

= i nde endentl¥ any_X
n@ar ‘@o B]P 120%3%&1%?%]:%]?%@% ng.t _O p)é%ﬁsu e has een
p@@phﬁ@&utIThibypﬁQQE@éabbetsaftSel@@$®0éf whd0$hre§ses
FSRELacky | DB NERL | SRoppODeErs o oPROURECE S Boin:
i hvehttanedwheveids Hehé sceetert e th@nW@ﬁ@r@rb@thr than
t@iéégyééoﬁﬂééPyédgéd 95 dﬁbﬂdigf&igﬁaéedp{ﬁfgrgggyt§on

or 4-tetr dro % 3-t etrahydrof ur anyl
bl B%I@@Y@élc? oﬁ\lfhlée@r%@fﬁa%%h 51 center 30t ghlye
dopyei-gdyl -, cycl opropyl, cyclobutyl cycl opentyl,
cyclohexyl cloh tyI cycl opent Ine |, ethyl,
propyl ] In3a \é:ﬁ 13C |t e zepag Ja e %i%%?ﬁl%” _Egr example
teméa@yﬂr@iuramytlaahﬁ pe@tahgﬂé@pytamyé edderef t lese

ar o naI b tEtu
su llfl%)ltuen}’s Fn %%%n lé&k}’% %gac%ﬁ%t %tf&ge ?fergg}g?om
th@f@r@Uth©nSLBttn@to¢nhﬁﬁ tMElfﬁr@ﬁkW¢n@}ngCW$ve

30, |
S?P#éX%%T(QEe§% ose%ectegp?€%§? d%#%gﬂﬁcggﬁp?%%d%%%
bfrI@‘Fﬁh%aC@Q |'B@ze®etﬁ@|@m|§fh@¢ ) %@wn@zﬂ-%@ﬁﬁace can be
ss&&&égdciéggwEaeogrgypt@é thiangk G ébfﬁ$y|zn MhEef Ecular

t he above-nenti oned - 6-al kyl - grou @2 nQ%
o‘ﬁ??%n‘é}i‘?ys%%a§%tb%‘€$t%%%‘ﬂeﬁ% pendeht 131 b e anbified 7
bzyl@ﬂ@eﬁcﬂ;@@d&z@t{lft@hlﬂeeSikbﬁiiétlﬁ(lettSpothb%m@h as a zone
sel ecte romthe grou ydr ox

LR n LT es e g ol Wr B OB st fo
sa&mmplwted by one or nDre fluorine, chlorine, bromne

and 09\54 B?wd&@&gd%p&%uor @3@&9& fo e+@gan

sel ecte roup o

p@ﬁ@ﬁiabﬂ’ym@ﬂh%@ 5t ot H bR P, tb(aﬁr@ﬁefp%%% Wmoff e
%)}’emeﬁ(tatp@n lieZor B0 dooPteferably she dhcednd®bdading

preferably x = or 1, nost preferably x =0; vy

i ndependently of any x : y = 0, or 1, nost preferably

y = 0; and pharnmaceutically acceptable salts

t hereof. An 11th aspect of the inventions concerns a

conpound according to general fornmula | of the 1st

aspect of the invention, wherein Hc is selected from

the group of tetrahydropyranyl and tetrahydrofuranyl,

preferably 3- or 4 tetrahydropyranyl and

o o T o



Cl-6-al kyl -SO 2- , where the above-nenti oned nenbers
may optionally be substituted i ndependently of one

wW@rwbhassoby one or nore substituents sel ect ed PCOREPI00L055251
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group consisting of fluorine,;ghlorine, bromne, NC,
@2N-, F3CG, HF2C, FH2CG, F3CG-CH2- , HO- G -6-al kyl -
G- b- al ky |-O-d- b- al kyl -, Cl-6-al kyl -, (R10)2N-,
(R1L2N: Che 3= al kyly- by apd_g CR-. paRdih 288e.
'S attaghég foa nitf ogen é% ﬁ@;s a rlnglng of e
HESCYARE RéeshHPlWBéeFﬁdependently of any other R2

H',6F3$E§%2FreckEg§yCH@E cafl- Beakkyh- 1nC§1§uabEeBybnd 7,
-6-a
GRS Serbabrsi o cod oy braRrRy i TelY. Srarkprt, cpd. second

7weﬁekeabkybu532r6tabkéﬁyl60 E€seybeyopbal kykoCintimate

C
@ é?g%%cﬁgﬁéa Eg% %$ﬁ¥ E?ﬁhFXEonscgs described above, the
cﬁlysﬁeWéiééyépo EkpH- Eﬁldapneﬁysnppegt platen 70a of a

7sﬁ§§€£§€¥¢b9§£$¥k @ézléeabBynyh flaéylboﬁayhgcwave
heteroaryl,  heter

PRROBREh 1905 ko L RADGAEL TYRICH 2AREDL SR, BRINT 63 by
Ripp 5Rng, aopofﬁt6eﬁ|byésgﬁké andmheredthﬁces in a

ahoy ntion nb 0 nal St i e

Q e%%ggentgyggfg%neggéogﬁge %&E? %k%% §§r§H2 &Ekgk 90 as
sabsWntuenfsgseée&tedAPPbﬁinﬁeagb@apingnﬁrgﬁﬁngeoﬁt the

fbH@ﬁt”@B §gbesh¥ﬁsecggkstEégéesFEgghndFkggé p5§g%C%@

kyl kyl

Rﬁ@p€ﬁse@F&@)%xmst(P&@)éhpﬁﬂ é5a|R9|656anehe inténsity of
(8&8)86&&5& rédaelﬁgl@ge@eﬂdﬁathynb@fnglgehﬁ@éeﬂrmeﬂhe
t he, g c %groxy and R-0O; R4 and R5
iﬁﬁég i ﬂ?l?ob? oRé" anot her being selected fromthe
group oh thisfliwplément&B8Con, HE@CohbsERR2Te, iandisposed

Yy (0] 4 5 t i h r
Saralk H’%e £, 54,880, B5 Lo0g! PEL YELD1 Ehentarfgn.aheody
c?@h@&hﬂyta§¢@uplaﬁﬁe©ée¥héh%b@bélﬁeﬁf|6h@dbﬁﬁﬁbégs

'Bﬁk@gfﬁgetB§r9ﬁ§b9ﬁ¥cki§s£'BSn&Qﬁ@PQaG@prQ%hQB@hbM 64.
be substituted |nde€en ently of _one anot her one or

nbPeCEuBEt FPuLRt 13 ?eE?%dS?F6ﬂ¢th@na%BQpWeBﬁsngPﬁaatlonf

Oﬁaftﬂ@llﬂﬁbohﬂhmghﬁb c &N e A F36x , b&lEd€Een EFkawo wafers
a

carsshrriny, o aoatife Bt snirtarote s aurohtie o

RlﬂlgnﬂethdenPhytiabnuahgn@ihgroﬂlﬁhbewageselB@Yedfor

(ol otgur el B, I0 V(o gt agee 1 s
Fi@tmﬁy fFeC- Tplon® d oB-hvkyPplyQ2g62- atkenyl £luid
%ﬁg¥C| fkvgas q§ﬁZTC¥€|9ﬁékﬁbn§i 31n@é5¥£ce arphreial

3-al kyl-. heteroaryl, and he eroarg
BD%PR9¥39 B %hs%a%% GivEF 22 € WOU R1BY gi BERS b%@haaPén such

bggndhéopiﬁe4§aa@S@f£E@@e@b@&@n1they nay together with
said nitrogen._atomforma 3 to

L
het er oty I 'SP RYTFI r tRGE™ %ﬁemﬁ%Ye?% B%eOB?n?ﬂefrom any
£%Qi©m0M@St@é péﬁlpbéﬁyocyctbalkwb wa hgrf or nedweamyr be

RS Brrtiing i 2er S kg ool R G Yy

pc@fera@lqutamu thepamttcﬂtamnppei@ta@$y i By caseop¢ning
B%Q)}%&hé%% éz‘?f£<¥‘é’ S 0&&9;@&9@5&%0%& hesai dhe
nitrogen at ey are o orma group_ sel ected
f$©ﬁ¢®$%@r¢@wﬁ%¢ aﬁ?@@ﬁaﬁmh@lpob9¢r%@mdb%y¥eleased since

nof phobinydn and §hi oros phebipyl se@and, Whes ezéhe 62 is no
above- menti oned nenbers pay @tlo ally be subst t ut ed

i hefepehdemds of© on® afdt fer® of Mfof Bt on length for
substituents selected fromthe group consisting of
fluorine, chlorine, bromne, HO, NG, 2N, F3C,

HF2C-, FH2C- F3CCH 2- , HO G i 6-al kyl -, CI—B-OO'
-6-alkyl-, G -6-alkyl- and G -6-alkyl - X

i ndependently from each other x = O, 1, 2 '3 or 4,
preferably X = O 1 or 2 preferabl R Cbr 1 nore

o,



R100- CO-, (R10)2N-CO, R10-CO, or Cl-6-al kyl-SO 2- ,
where where the above-nenti oned nenbers may optionally

wheoossssto t ut ed i ndependently of one anot her bRCDEPR2009/055251
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nore substituents selected fromthe group consisting
of fluorine and Ci 6-alkyl-; R3 independently of any
ot her R3 being selected fromthe group of H, hydroxy
apd. sépgrgkgﬁb Ob 5 @@er§g¥ g&bm@lélgyblgﬂe”@Y pin) or the

optionally be Subs |tute by one or. nore fl uorine,
cﬁPH?Fn@f BPBRTAECARE RO thpr d£Sr 861 § LR3IpéFPng FHURgtion of
aaaeRéobmd@@an@enthﬁ @El@ﬂataﬁﬁtbgﬁnbebﬁgt&el%&Eeds

fron1the roup og H, fl uo i ne, g ?g preferably

| HBEABANY | FBoR IgRe CAnGERGE o BEng B TOELF PN | ne.

nor e pretenabbydR4d andeR62béisnghkn Rlosaddegendennlyrder
from any; gther BaLRnll abyRlfqeL0d gbgggsglgﬁoggtmﬁlch
group o -i-6-al kyl - - 7/-cycl oa d
hétepoarsF, lénéhﬁndéé§étWﬁ€r8 ﬂﬂélRiéeéréGpglaéﬁﬁ aPeand

beaﬂdcbgpn@ee§§n@enbmbggeehatgahamag ﬂayek@g@éhaetwe@h the
sai d ni ro en a#on1f to nmber e

het'er By er aWR§ OPlngegéﬁHa%ﬁ8Pel 8n8a8beh§een in
- Eldugeoups ohitheehehdr boypdliogl kyler prmgrhgroednmaytbeds

E%%%g? ?g§%ﬁoap§yP§Eh% 2@<E§VE§EM§' %k%k§t&?t OEyPOlnt or

ppefepabkyb3and in particul ar preferably in case of
(RlOA“bEE}unEBﬁ@@n%%@egégdﬁﬁgegQ@Fsmb5?r§éﬁdoﬁttE@gen

t hey are bound Qrm a grou ected from
pFEéFFaFﬁthepﬁﬁéPéélH?Pdlﬁ9rW@VFdPﬁ?PagﬁBFBHOWFHyPe

aﬂﬁgéﬁtéﬁnéphﬁhbﬁ¥|ofaﬁdméberehhhglabowe ﬂentbnaﬁglng the
tionall [

nenper 0 be substituted i.ndepend t
ohB gﬁafﬂngBE OnénoP¥§8Fe§§u 8t #ugnp§n§ggégt§§ f%SﬁFSSES
thedgdeﬁprmansbssing shithuoheneafNE- 60F3E- thEF2@o, wafers

F 4G - 6-al kyl G -6-al kyl -
éfd ég QFE Fuggtggngdependently from each ot her x
o 1Thg, mstbpd4ofpﬁéﬁepaﬁﬁytxoa ds gppiigable to

pé@é@ﬁ@@k% Xam OtQEelofnﬂéee@HgﬁeEﬁQky1§ co@pailble with
i ndepend en? ¥r0n1each ot her =

pW@%@Fg%ﬁy 9onden9ananpﬁaFﬁaeg FFcSFW&CQEQBEFSBI@aESFﬂals
fetsB gk selvabes ybemeafuhn é4bbsasggakt|f the. The

i nventio s oncer ns ompound accordin e
B rar e TP e b sphegonRg: Ty e Recr RO Snb PpeR e Bhy, over
He perngoa heeerofycl yl group selected fromthe group

Ole b? ?E§?k§g%ggrfEBF]BF§ ? Bs?@e Ehegdak5¥lthe

cgssﬁ@béVo@yéh@d|m§|t eapypsaﬁa h@V@ﬁéaP?Ilsmhéﬁé Phe

aBQ%QuH?H@'@H?Qenﬁﬁﬁéﬁé18%&10§Ek986hk¥sbe substi tuted
i hdependent one anqt her by one or nore

substl?ﬂ@nF@gé@ﬁeEfeHrP?Bﬁ%PﬁeagFBEBec6h§?§?Fﬁ@aaf
fEHQﬁbﬁﬁrecbboﬁkBﬁsfbkoﬂfn@ lh@br NE mlﬁﬁbbomﬁaﬁénts

EF§§%§ﬂFQ%giﬁ gpéflaé ﬁF??Frat%IOn%OaFk FhaEKécgstrate in
Cae&eﬁyéhéblkykh aff3impleyehoat kyh- € - ehal kylentapyl is
al kyl h r.oa 0 I

rﬂbegcﬁlgg ﬁe?e?%g %lExlglgﬁkgé 2i¥l £& 11D ana 12.
CS y- héredggy@bnabﬁyth€|thrg&kﬁnmen31onal structure
teLrnab gégfﬂﬁfﬁ¥km%hg 59E5§E¥dEQPYé§an @ crocomponents
plperl pi peri dinyl being bound to Vi a
oheloPnj EBer PRgLecat 82 Pyfesl Pli AYELorlwppRstrate 100

pYFEQthIDYA b@t@g bound taechﬁhalgmesabsttétélmgo may be

Cat R10) 2N- C 1-
(@ngggﬂﬂezﬁr %F&6?§NF€I>EP{ %XQWR; k&@GErffmﬁiéiﬂenf or

R10-CO- (R 10) N-C 1-6-al kyl - RlOOCOO and
R100- CO (R 10) N-; whereby any of the C3-7-CyCICHIkVI-,
C3-7 -heterocycl oal kyl -, aryl, heteroaryl,

t et rahydrof uranyl, tetrahydropyranyl, piperidinyl,
pyrrolidinyl-groups nentioned abovemay optionally be
substltuted preferably independently of each other by

™~ P~ 1IN~ N N P . N N P~



R1 being selected fromthe group of phenyl, 2-, 3- and
4-pyridyl -, cyclopropyl, cyclobutyl, cyclopentyl,

w@ywbossay| , cycl oheptyl, cyclopentyl net hyl, er¢H/EP2009/055251
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propyl, 1- and 2-butyl-, 1- ,12- and 3-pentyl -
tetrahydrofuranyl, and tetrahydropyranyl, where these
groups nmay optionally be substituted by one or nore
ﬁ%b%ém%&%i %:t 8&%@5 ! %@cth]h 8 0L0UR 0 %%9 ts't%c%glre he
hau@g@ﬁom@neenéno@éﬁ ﬁﬁ@féﬁéﬁﬁ@-@é‘@@ceéﬂé@ﬁeaaaaaﬁ using
t he n@iseup nef Eb%oeb&emecgb@&e&a.a@&me&qemneones

speci fic a ect of e i.nventi ons 8t

Rt r o e RREL s st P tstte: TadaREE bk, mpoguced.

t bereéfiomormeadlnooft héef olilcowicrgpoorpawndd Catd/ or

WReLevSh aRpll6abl e ceach SSRaehf kGpsteneal soren f heneohn &
for taut Hereof "and/or a arnaceutlca

acedptaplte salPporedesticeEden - coﬁg@uﬁ@bﬁ§f@é§r§§@ﬁpé&

apd.gensi-dered sk H0ls 9Er%h@1aeehr@boeomﬁenn@nmc%henb

indicating the stereachem str er i f an
IéPPtﬁénd%BGFGﬁﬁt n&P@aﬁé?Stﬁéuég ngpe Fﬁ@m@ &yh&eans of
dehjeeeCt&@@maSnecb&ieubmﬁ@hnayeuemca@eebﬁam@d with the
s%%reochen1cal s g%ertles can be taken fromthe

gP nenpaﬁ sectlon section Exenpl ary enbodi nents.
In cas@hehéatenaﬁ @@ﬁp@@ndeaéceubﬁﬁmgtﬁol@@l@O@@@ﬂﬁewg the
Eﬁ%@&%@gﬁ %ﬁ@%@%wgﬁbslgr%h%ﬂlk%oh%ﬁgsuhﬁgylﬁﬁﬁmg%e contact

convert |nto the neutr al conpoun ( ree base or
a®itldn ppecéngentifonall iRgthyaseA RETHRDSOraASSERBLI(RGeP S2)

WAFEBSaB¥1M@LE@UbeﬁdagyDbmeEQeeunealb&hahﬂgandApueger of

art The present inventiqn relates o the Eleldd he f
PPGAGEY G CIEEPITE) 61 CEeiCondUEt of L 9R1BF stgimed on the face
solisthat esipiaduecedshyateansbercobratihgasheone | ayer
formed froman. initi.al trat n n :
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peubisomack £RE unﬁﬁndﬁds@bsbﬁabecughe ﬂﬁa@sﬂeﬁﬁ@éte

| ayek ,pmy further conprise all or part of a conponent

or a plurality of m croconponents . More_precise

t he pr8séatstnPeneios WéVét€§0969Fﬁé05r6BE€W98E mblecular

hebea@agn@eu&e@af@hgatweneubeaka@e@eae auéhngnﬁtaaeEarby
of a_layer _fro ubstrate terned the

s&BgﬁVé g 1ghe 1§e RAFSEUBSL Aot & eﬁﬁé&lﬁﬁéon point as

" pepehvYhad abbsbrabeep Sa¢h deformati ons have in

parti cyl ar . n rve t [ 0
Conponant o AL GgFAtEanTt Sahei BEeCRa D Chr o6y SRy tharte
r eyeirr es zbngnsberntefl ehelerstoia kFhgerscohity of the
”HEEQQQ€E8H6§E§nQnE@ @hg'@@Es%uggﬁﬁﬁnéuQébéabgoggéﬁtlon
al so nsferring circuits or ricating back-

| i(6tERRgEr s. TﬁéStﬁaﬁeﬂerP@adﬂagewaae pagergaFhefude

”b%é@@@ﬁ@@?epb§s€§|@ﬁkb@?hcth@pﬁﬁﬁkﬁétﬁaﬁl901ﬁt0bf the
produced at |east partially on an initial substrate,

sgﬁasFa§8PglPﬁeHaH§|ﬁﬁogﬁﬁéﬁéanon a final substrate
that may eppilanakbyabbsel fini peludecnonporegtises 2 to 5,

Primaril eca e of the nmuch _reduced siz and r
P hBoresto BRI Hen e TopRe Rl 1R i B P it E3hP8a by
eachhﬂrawsheraedepayetlngselbeepOSnntenedsed bhewﬁﬁnathe
t h p I Si 0 LALOF:
VSRS SRbB Ll 0ndD, PLEE) Rl BROCT L RofiOBE LREOLirar
FopnHenrg WﬁVﬁayrbeaaéééeeapy podesr 9 BUBSEFEaAt AeRPE -

opohheql ayge ahkerahtohasiheenatranstereegd, skebnd bondlng
exanple to form other m crocqonponents cover

u
sH?Vﬁc@rﬁPaEﬁélﬁPcroEBnﬁ6ﬁ@ﬁ@§nc?oWthdﬁEQtﬂer §4ri08;i0n
i nt erconnections, etc. However, the Applicant has
observed that after transfer, there are cases when it

is very difficult, if not inpossible, to form

addi ti onal m croconponents thatare aligned with the

m croconponents formed before transfer . This
n1saI|gnnent phenonenon |s descri bed mnth reference to
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that appear in the |layer deriving fromthe initia
substrate during its assenbly with the fina

WG awstisswoe. The deformati ons cause di spl acenmeneGI/BP2009/055251
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certain mcroconponents 11. lnsaddition, certain of
the m croconponents 12 forned on the exposed surface
of the substrate after transfer exhibit positiona

Valkisatdi9Rs Wit <t hase rfle%%eraeoeent@gbtetsh@t B b€ the
of the order. of several hundred nanongeters, or even a

mS&C@ﬁ‘élt EPNAERIGs WHENBFERGH 26F Of &31Y] g]fr?me‘ﬁ‘tl tEAItSss
t@ewedalowe&bawpknbekmeem.bhesﬁwg ltaye s rofing 1nterface

oconponent.s 11 and 12 may e of
CPPERITEE (CaCoPt e T ohe o4t S G Contearign ave
defrepbgalbetieen t he m croconponents of the tmo Iayers
Thi's pﬁ%@%@E%%% %gc%%%f%%%d&%%sw%%%uk&%ﬁa%a%lc%du%%eon

in the quality val ue |'ayer Sem conduct or
waférda ssﬂéﬁﬁFéaﬁeéOOTﬁ@diﬁﬁ&cﬁl@@ t R SFREFGMENGn 3S
gpewded begauserobyt megeeaelaes sdnaehe;aseelrn tthemand 1fe0lo £

mni aturization.of m t heir, i ncreased
R F a5 St §OBER ey B Lo, Rate TR OBl Gagnfiost
dubidgfbaMBmcahlon ahethmeedBQEBsbemabtstﬂ@@tac@@raﬁeng
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Teahsaeedoﬁgyeﬁ Efeftcspcpapoaestsyvdl 053t Ryelbponging

2006 e rdgser bheseanmhod 8k rdakest nhg wak abicons in
al i gnment be weern bonded substrates. The .docuynent I%C

Hai smafét el Pondgngi c gRAWESeF2Babfi S5FF o aRdIure the
(Ea&emanabhbénmbteaumonssotthhedtdB@nded Sirldie@on’dc, remove
Phi i .Jour aI sear voI 49, . No 1/ 995

o RREr 8% RE ERBoPRERE o0t B LRPRLSEPBr wafs: 4 ova” of
pantroubapodantﬁglpﬁl|shepgssﬁepswhﬂnot@ervasawaaenlOO is
ggogogu@bggysﬁbgﬂk %@feﬁﬁ 1% %dv@h%gg@%ung g%fég 3e2%0
poSSI &t ween t he M croconponent's. Nore g ner a

| t'Ses thet bdesiefabnevulatiiner dauee ket erdgenedls thlc ness

deforpmt k-eRsihAhe aa EQShb@be dyhiuBg br aBabekitBekeelicture
ont 0 anot her. substrate. of the_inv ntlon The

ROBnEPoR"arHESRo. prEVEde ACBobbE: o eRat bR TALR £00 and
naniaherogenausodetepsatiians tbhaheappeatnifgaportion of

ChI'G. SR L e hPSEEALS: oSt | GRCpPORLees ALRECHAESof OO maY

bmndpagtumnlaafeestbunsaﬁsdpanesybyhﬂmheedlaECbendCﬁ@

c by.i,ngi

CRUBLALNY Ry, PELTGLIRLLAR SUEhRgE® of LSoMRiftans, o
ffréﬁtprépéééﬂgoﬁ pfaacbeohdivaghnage ﬁheﬁtaaeobﬁenoﬁormed

ptsseaéesaeettseeteyagtbaast1agea9tataentmo waf ers;
a second propagation of the bondi ng wave over

a zone”EoGeri R Fﬁ@npéPn?laPrBrésguréheA§e§§pF5Fﬁean
bgkewutAingOEBedehakk -dahtekiankir strprepagatbaniet st he
2gnding wave that is norn?II carried ou% t ?Ilﬁw -

PERUT'Er 2bBRUPRY, LPHFEI 8 iWéC50§8@8886P 5a83 i 8 of
tBpreadlegrﬁaue ofetha zbmenedeHudnngntheapoknbsotate 100

se t er gge f t s that

B oS S EH B Reohar or by Cr At 6 %émér Efé%gat. on of
thecfpﬁswpbnﬁdtﬁglﬁaventelbenmeaaceathmh Eebvaiedi ng
OHECQB%S&HEQEH@Q”@&B? QV$EO@EhleﬁO%9§p§9rRggﬁslgfHEE@ that

ers I n contac mn|m2|ng
défofi@it i dAsteabised eyp595ﬁ§|ﬁ@ 8°pBi hfcollpressypenents

dutbng nvl gculay bendhngont be Eh@km@Er@M@ﬁb@Ments 11@ the
occurrln? durlng subseﬁue?t forngtlog F ? g g fe 200
| 598PL=oF e nFEF8ChbitponeRt st PEEdbEY ahtFaf F)2F edicBH 21

The point of pressure is preferably applied close to

the edge of one of the two wafers in order to allow a
first bondi ng wave propagation over a |arge distance

and to forma zone that is alnost without defornation

in the portion renote fromthe point of pressure. In
one aspect of the |nvent|on durlng step a ) , a

o o o, o oy o o o o



of bondi ng by nol ecul ar bonding in accordance wi th one
i npl emrentation of the invention; Figures HAto HD

W@e@Idsmer ammati ¢ vi ews showi ng t he producti onPGE/ER2009/055251
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t hree-di nensional structure enp oying the assenbly
met hod of the present invention; Figure 12 is a
flowchart of steps carried out during production of

the,d hnge-di a%]&g@dl§ﬂ’€yl %ﬁé'éd@p AL e o

HAto HD. escription o ntations o

t Fesivets cﬁﬁrmeerpr%%fe‘trﬁe imerthaon is Jg%mlmly to the
aprliicablied o the gmﬁd&tﬂtqugefaﬂgmmm 8 StoHiGt WiBSlied to
I n

by a met hod i ncl udi as g a first
%eee &uz\% gﬁttﬁl%%fé’fdh& Sifbstrate or wafer,
bymﬂaMawwmmmm WMmmmmhmmm@m&mﬁmmmqwls

t | | { hat
the rf)dre?jnm pl eigkfoa\%rar{o%gzu r rbé Sa%ullga bas h}%ﬂge%eé}]a

brturriagtsffgeltw Wt frdce S99 104 m@i:thngmfao‘the ipresent
ltrh}@iﬂtltd}? UsR Afacth SREM S e iRRNAING 1M Rl with the

( dheS| x braze, etc) . Such an operation
atcﬁ"élts Y4Ces to be bonded are
suf f| mB@uﬁatu;eecmotdhe ffcde cafl spanddrmeliesy dniefiation method
natl e aOrllld ttlﬂht%t th%yla re ug:frl Ccl erltl c%tlno ee bonded
toget forcont dct e ititat Iy
dlosttanctéleoffltreaés Stdmtratfeewuténmwrfsvrmamdm smh at least
CLAGCHTBIANCRS ddIe.BHld:ag!] U6, [OIGes REbiRen dhe two
surfaces are sufficiently high to cause nol ec
b&AdIG 1ot Satducdd thy THE resersongiteadeidydefore and
ferfctesf (Yamsder Wl f qmea)alofsu@sefxtarteml@o onto the
[ bet we nol ecul of the

t.eraction atons or
S (rFates 5 B HordSay e WG dERERT BORETGT s Thus, these
i mietsiiated hﬁf&&m@ymm@.ad daahmz@dtpre&iu@e dforless than
eXAPLE U31ng, @ Teh! 0n (L SUYlYs ol Q8 MRLELIRcous
timate co act mnth AnStRer “War er i or der oo
t Miagger ive rprtdgagacilen sofr facsondi mienand efr.omTtieat
| plith al-g cReit. 1hhe tem thend g Wave' oh$i1aPRlik@dsions
here to the bonding front or nol ecul ar bondi ng fraont
HéPrpﬁéﬁQ@éﬁe§ fir & tIRe CrRMetatilon PeYnthaRd SeRaty be
c&b&ﬁe@o Res aﬂ@g@ﬂmfefnl?is IwQI‘B;hOfth@t tnﬁ@%lc‘éetpta@teeee (van eéeen
% rces) fro . ni, élon cover t he whol e
s@ F&ge FﬁnﬁﬁFFnﬁ e 8nﬁ§ tﬁ@@ﬁ Fﬁ two waf ers
(bondi pg kntresfudce) theThe sApplliyc arthbds odembes pratedt
tl}?tvehtaﬁog’telc%}l' Le 19\'1?18' %C %%nk%eg%h\é@lﬁg Ggr E@' lt_ltlay during
patterns or e Substrafte
appearsfaft ef phe %epu@t: @@m'@rfngntthatangmbet:r apgegnpy onto
anoLlgeoby whkeculae BARNLRGAMA GoRICELSal Kualicy
experinments carried out by t Appl i Cant "have
dBHB Rt AXEEd SERACCBAHES &S W@ffeﬁ§| | e and/ or
conpressive) are produced at the initiation point of
bondi ng by nol ecul ar bonding, i.e. the region where
the point of pressure is applied. These stresses lie
at the source of heterogeneous deformations appeari ng
in the substrate and, as a result, of relative and
unequal displacenents of certain patterns or
m croconponents relative to each other The Applicant
has observed that the deformations are principally
| ocalized at and around the initiation point or
triggering of bonding and that these deformations are
el astic. These deformati ons may extend over a radius
of up to 15 cm[centineter] around the point of
application of pressure. In contrast, mthe portion of
the substrate that is renote fromthe initiation
point, i.e. mthe portion where the bondi ng wave has
propagat ed, the defornmations observed are minimal. In
particular, this |ocalization of deformations at the
initiation point is explained by the fact that this
zone corresponds to the reglon mhere the pressure S

- .



In Figure 2 , a first wafer or substrate 20 is placed
in a bondi ng machi ne conprising a substrate carrier

wa@leapasssd®. The substrate carrier device 40 copQ¥/EB®E9/@55251

10

15

20

25

30

35

support platen 40a that holdsqthe first wafer 20, for

exanpl e by nmeans of an electrostatic or suction system

associated With the support platen 40a, with a viewto

@%Slng it with a second wafer or substrate 30 by

nDIe cul ar bondin As explalned above and in known

nénnér Metheds @f ing &H® YRTEESpEdt iSVaISy TGf-Sfaf@ 30)

Zanﬂ@l%Qulzetxem;@e@m@ be neon@det car @ dRipavisaus y

prepare

cleanlﬁg %&é?&&ﬁ&bF@Fﬁﬁ&ﬁéﬁﬁFﬁ.czﬁreéﬁ&eﬁﬁ &S gers to

aldeowsmeimddldan ntonditng easSurfates 12 tor¥bcaf; waf er s

20, 30.ar b i t, 0 t

tmmﬁ%mwﬁ%ﬁ%%%§¥%@%%@ﬁwﬁma

s@panat iong palesvere | (430 herdimcoftca i A e4EY one of the two

|@ge@9gse@n@etmeen the two wafers, as illustrated in

gure % be seen i,n Fi gur , first

bmmgM@ﬁ §AOPGH 44 Ps Fni abEE gy (26

I Biiratl apnpeoichtye43 nghahec poiespoide e stire r@gi)an of

the wafer 30 on which a point of pressure is exerted,

for exanple using a Teflon (r) stylus. Application of

a2bedr meghpdessyredanat ve pdianm 43 gheeactiegd zegl in that

SE%%S§%§n%r%%n r%@%%r@o'Q%)a%sr%®@§%%@t%qO%% §J %% edge
lines 4 the intensity of the stress

r@éu@ﬁﬁgoéstﬁefGWEtW@ﬁeéﬁ di stance fromthe initiation

point 43. The initiation point of the first bondi ng
ve_pro tion 4 be local ized at _any . point on

mﬁ F@E%% a ﬁ%éépgytﬁ §rdel to Opr & 3 gyg ‘zone Wi th

ashhkirbtice rdekdr dat ichatasiupdssi bltep Bhe kianiskepatriagn ng

p%%%heh% Rﬁ fergbhﬁteg%ﬁgkéege%&eggot %r%%g% %e%f bﬁe 31)

n or the first %ﬁ
pPdpabat wadeers &0 Regesdesbance and to tdem 1F1n Sttﬁ@ c) the

PQELLQA £ f gDEQe%e9%1tﬁ§ )i Rist LAkhaRaRel Rh, o%déQchlﬁ%htlate

i S_Substan free from deformations conp q W th
tﬁ@ezéﬁéopéchéﬁaBﬁtﬂﬁé Pitcithet POsfifRe aHFt i’on
point 43. In Figure 4 , it can be seen that the shape

of the first bondi waye propagatio 4 becones, .

SHoofnEF He Aoaty Aaels ton PG T s eGPPSR A AGRT fE that

|aﬁteatsmeppblnendeEGothesmpposDtetextBe@akwtohgthéement
f d t resses

FSa 3 b P AR GF BB ERSoa ot F ST T Es il BT 3E

ré@@ce S|gn|f|cantly MAth i ncreasi ng distance fromthe

initiation point 43. Once the first bondi ng wave

propagati on has reached the_opposite extremty of the
|ﬁltﬁaﬂ?éﬁoéo?ﬁFOI§1nEh§OpPﬁaAT i's Ofi Ch@rEWA i n or der

t@hekgeget:geeaome éza@n@efas?eesaggt tcm?ntglel %M&E%c&st h<51,
secon ondal n ro al | a vanc e
gt Eb g NI S L R el SR

dahﬁbHHEﬁOﬁvemrasubEEanhaalh¢ mocdeédrﬁatﬂeastaSHSh@wn
in.Fi.qu The bondi t pagat es during
tﬁécégc%HdOErSSS g?lgg 9 %@ggﬁgggh gégpe up to the
regi on or zone of the |n|tiat|on poi nt 43. This second
b%”dh”&e%ﬁ&a ?EQB@Q@E@OQOCQQaggngleEﬁE¥aE%e9h9%@ thethat

bondi ng i nterface tween the two wafers I
c6hFestrAgeaer dPimt Pdns Oér 8aFedsFATPhEV LRIy (60t RE)

'Bk&'@ék@ﬂa@@&nhnﬂénaéﬁlBgekhﬁ tbhst ibendiRggWave point of
propagati on ean be seen in Figure 5, this

seesh B6ﬁ8?ﬁ§emé§é propagati on extends over a zone
including or covering the initiation point or pressure
43. The region of the initiation point 43 is
preferably selected to be relatively close to the pin
41 in order to ensure that separation of the two
wafers is in a zone near to the zone where the point
of _pressure has been applled ThIS prOV|des better

o o Y " o R S o o o, " o



The bonding interface may be re -opened from any
region at the periphery of the two wafers. However,

wW@a0owi1zdsounbondi ng between the two wafers i s pPEf/BPRBY/§55251
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carried out at the initiationgoint 63. By re-opening
the bonding interface at the initiation point 63, the
stresses caused around this point can be rel eased

since the portion of wafer 60 conprised in the zone 62
is no |onger bonded to the wafer 50. The insertion ,

| éngthh m&gﬂﬁﬂe e phtiTdi Db et (F CH SN la ATRRS 1t
Ofs tRiU): afe t (3 owRImfi aenretd atdean off dieiyeingfa first

fluid is f.unction of the j.;tion of the initiati.on
poliaﬁ/teror? ftaﬁél K Lo rﬁg%sld i fedge oracceenciffera oéfwSt

t meibsefrerts) (10The aswbenddctz erfe 2disiat Hére dleosedf the
agai L d ngrder, 10 dfidiiale p secand hondi ng wave, t
propaéhtion 6§uﬁﬁichgﬁ?36l§€es in ?he direction g@onen °

| REitCatte EGIPI s UG téhd 2040 ¢ SRS zek | igs & hate the

bendigtg andt fdrerl heipmrenddie twe wafer)s ad hidembled in
deformati on. As.can be se in Fiqure 10,6ﬁhis second

b GG AT "B Afa i i e A Ve & F6HES et GG e
o fcaverinzg 1t e ienitiati on point or pressure 63 . The
unbondi ng/ rebondi ng steps carried out to initiate the
second bondi ng wave propagation nmay be repeated a

n@nbér neft hadhes caateimgl v orladot Tohahgineg teid zed in that
unkonRdiRg-izQnRe, it O 48l TR AU P NidMARY RE thinning
stresses and deformations to which the wafer 60 or the

t Woendféiss 56Pad36¢ drld%Qubj ect ed. The net hod of the
invention is applicable to assenbling any type of

terial th IS ¢c ati bl e_w.th |.ecul ar honding, in
At P AP e A SHAICCort Crar ol s CBuc a8 &1 con
gehprarictmr igled@issn qunartt z.t gt hfhe amafrerisetso abestep of
a I I1CJ r ti
e e A S i
t Recgs oéntiihe Fatiesd sofosttira ter epeers 1itey ést itde ifeaehat
Ol R4 UG AT iR €8+ ditNMaNSionals Slildelddh@oneHte .met hod
of producing a three-di nénsional structure by transfer
of a layer of m croconponents formed on an initia
_Slmlst nake teRido a@fcfoirﬁm&n_gs s taigt @nien éﬁc QQ_raSaiéaC g wid v ,an
[ enent at.i on of the invention.is descrdbe t .
| GPETBREE TG g S0 A% TG aRg 13- Brod et FORGFS
t ls&ephr ee-sdieperdi doainisig actlaye rcofmendes oy frdenifrgea of
fi kst i.e f..m.Gro n : e f.a f
Rt G e A Subetrar 6 TBG AT gure T aten 4 ©F
. ke oicpimpioalenggbstiiddte 100 nay be a nonol ayer
structure, for exanple a layer of silicon, ora
mul til ayer structure such as a SO type _structure. The
nitdr ofofFeRent SCEPTErE f£6r fEY By SpRSt SLRtRGgrapry 10
ushagaatersketihat eancdehiene ipatt etbstetmat i(Qnozonesa SoI
corresponding to the mcroconponents 110 to be
pF@@ﬁc@&?uﬁﬁgFﬁg formati on of the nicroconponents 110
by photolithography, the initial substrate 100 is held
on.a gubstrate support deyice 12,0 bfT'%%aﬁ%%SHf e,
support deviCe comprises a suﬁbort plratéen Oa with
whhelratheriipieti an shbst pat ée260 Ithes tfikgsh lafier of
examphe Ry reans ohangekeqhhost abhe QL suction system
associated wth the support platen 120a. The face of
the initial substrate 100 conprising the
m croconponents 110 is then brought into intimte
contact with one face of a final wafer or substrate
200 (step S2) with a view to bondi ng by nol ecul ar
bondi ng. A |l ayer of oxide, for exanple of Si 2, may
al so be forned on the face of the initial substrate
100 conprising the m croconponents 110 and/or on the
face of the final substrate 200 intended to be brought
into intimate contact . A first bondi ng wave
propagati on al |l owi ng nol ecul ar bondi ng between the two

.y - o



exposed surface of the thinned-down initial substrate
100 (Figure HD, step S6) . In order to formthe

wor@possaponents 14 0 in alignment with the buP¢BEP2009/055251

m croconponents 110, a photol itdography mask is used
that is simlar to that enployed to formthe
m cr oconponents 110. As during formation of the

m €4 ocomponesnt s, 1104 nposi
forjned@b t he fS?naI siurggtrate 20%%135% hucceiﬁr{jgé?p(l)to%al%s

he%afofncfae%hmr%n pHa'en 18082 017 2 s ublst 7t eSearrd er
demiiser 430 t hado )i sid dentigadpdeedthengemvicel 120. The
phot ol i t hography mask is then applied to the free
surface of the layer 100a. In a variation, the

t hree-di nensi onal structure is fornmed by a stack of

| ayers, each | ayer having been transferred by the
assenbly nmethod of the present invention, and each

| ayer being in alignment with the directly adjacent

| ayers. Because of the nol ecular bonding initiation
met hod of the invention, the initial substrate 100 can
be bonded onto the final substrate with no
deformation, or at |least with reduced deformation, in
such a manner that significant offsets of the

m croconponents 110 before and after transfer of the
initial substrate 100 onto the final substrate 200 are
no | onger observed. Thus, these residual offsets can
be limted to values of |ess than 200 ran [nanoneter]

, or even 100 nmin a honbgeneous manner over the
whol e surface of the wafer. The m croconponents 140,
even those of very small dinensions (for example < 1
mm[mcroneter] ), may thus easily be fornmed in
alignment with the m croconponents 110, even after
transfer of the initial substrate. A s a result, the
assenbly nmethod of the present invention can elimnate
t he phenonenon of overlay during transfer of one
circuit layer onto another |ayer or onto a support
substrate and produce very high quality multil ayer

sem conductor wafers. CLAIMS 1 . A nethod of bonding
two wafers or substrates (20, 30) by nol ecul ar

bondi ng, the nethod conprising: a ) bringing the
surfaces (21, 31} of the wafers to be assenbled into
at least partial contact; b ) a first propagation of a
bondi ng wave (44) froma point of pressure (43)
applied to at |east one of the two wafers ; and ¢ ) a
second propagation of the bonding wave (46) over a
zone covering the point of pressure (43) . 2. A

met hod according to claim1l , characterized in that
the point of pressure (43) is applied close to the
edge of one of the two wafers . 3 . A nethod according
toclaiml1 or claim2 , characterized in that during
step a ) , a separating elenent (41) is interposed

bet ween the surfaces (21, 31) of the wafers to be
assenbled, and in that in step ¢ ) the separating
element (41) is withdrawn in order to initiate the
second propagation of the bonding wave (46) . 4 . A
nmet hod according to claim3 , characterized in that
after step b ) and before step ¢ ) , the separating

el ement (41) is displaced towards the interior of the
wafers (20, 30) . 5. A nethod according to claim1 or
claim2 , characterized in that before step c ) , the
surfaces (51, 61) of the assenbled wafers (50, 60) are
partially unbonded over a zone that is |ocated at
least in the vicinity of the point of pressure (63)

6 . Anethod according to claim5 , characterized in
that the surfaces (51, 61) of the assenbled wafers
(50, 60) are partially unbonded over a zone including
the p0|nt of Iocal pressure (63) .7 . A nethod of



