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Descri pti on PYRAZOLONE DERI VATI VES AS PDE4 | NHI Bl TORS
Field of application of the invention The invention
WO 200810€39¢ 0 novel pyrazol one-derivatives, whi cPCHGB2007/002335
used in the pharmaceutical ipdustry for the
manuf act ure of pharmaceutical conpositions. Known
techni cal backTROId dFh A WAJHTNENGatGRIRAT ISl ent
appl i cati on W08/ 31674 pht hal azi none derivatives are
descri bed as PDE4 inhibitors. In the International
pat et APPA Y Eat { ONSr YNPL H648841he WRRZ2hABI 206 andO2QHdrtion
17974, WO2004/0 18449, WoR004/01 8451 , WO2004/01
o fB45IoMMEROUES 0752560 amP DAL G BFEHEAT bht hhPaz gsheds  for
Qr ridazi pone-derinvati v i j P di ]
Coghtblgc%/li]tlun tggse ‘Tgaeé}%:l\ré}ae{aéed&%%ngéf%ﬁim&ﬂtlotsg.}éhl nogehreatlons'
1rEus opean ipatlent epahpraty oemEPOi@6661 of the invention, it

- 2,4-di hydro-5-] (substituted) . .
S D190, 52 oF BOEEPT bt B IHB) P 6. 25 TGHEE pde aerofoll
£r 4 dc%]i‘é’dif@r@irﬂé seRgihs ut ed) _
phenyl ] -4, 4-di substituted-3H pyrazol -3-thiones are
di scimsadober tugdiase cndinstorfachndf ahPPhypdctedsiafes and
agents. | n _USP290346 I eplywatisyessmitd ang t
St peti dfnyt® sg%s%%?u%%fyfaﬁpdgggﬁgbg as anal getic and mus_;
cantdpyr ety tticonpbunds. ifescdegpt i chepign he iweninon ¢ertain
has now been found that_the E%ra ol one-d riv%&,i 881 has a
sepfeh. arel eRsch et i n Theatd Wetai | $36¢1 ot “Rave
1%&915@%8?@&%&@@& Ui Ya agympl agegusmpregerdd eseliver a
e invention relates to a conpound of fornula 1 ,
spheitia RAfewpr eDaVtiatd gpFenfroBeriat RS 151u% ofRgige may
a) . or .(b)wherei o it frgm SFRMPce, h
r%%\)hjsfstli(“ngu‘&ge%}%&%fﬂkzﬁiﬁaﬁoﬁ?ﬁc@ 4 k%%;f which is oo o
aEpsRyetely etaprnedammarddsorsubstg¢ ubed depudtien ney engine
R3 is selected fromthe %Eou c%nsi sting of - small
eifdciankyxy, 825C-TRT oalRIXY3HEEEyc oﬁlel%)‘:}! FEERSxy
q8095 13 2= alkaxyn whi chy igh 1 gawRhet &l iF &kt Pr edopdaidtnance. A
substituted by fluorine; R4 is selected fromthe group
stohdast i fguof LiXCedadxy aAEPierC AKMSTWhi clwaverns  the
canpl.etely ar predom. I bsti t ut f:lhuori ne;
dﬁggﬁﬁlpﬁcpgl I%%Ie g%& lgggl sggggeg)t%egﬂf %%r%%%f he lgjr oup
conststriragtafy, hydmegen larthdl el kytning R5 ehtdh®E carried

together and with_inclusion of the t carbgn, ato :
otb VHIKHS t REGTHr o BOIRIBAT 1 oF HEATSHFRoHY (et s gpehniques
Ny Wbﬁ[dﬁ@ hydi poirbon rhegde Riedindg@s akkblgndedBlow the

is I-3Cal kyl or R7 and R8 together with the carbon
eatismingo wmpdnehey shepehorrkeRN A FEMEFIRgnkedconstant
3-a A‘, - r 6-' ed h a ng i -BI R%'th
HPRES, AU AT bha KD DGt TerGra G < oreny cither
riedelcesi e obatrie HHidiogess atom ttormhixhredéysarer edge. The
bonded, forma heterocyclic ri n%néeléis.ct ed fromt hed i b
NGRSUF B6AST sOfngtBf aSPYFReR? di e, sHdigheLAy produced by
h2Qindol ¢ -1 di enev2=¥%l vut as a supplementary operation,
t?}%%fof}%%}g%?%yér 0- 1H-ri re1dolo-ul- yl -, PP i
foyirircoliingj n- 2hene-grgtess pi p&nivdi nCOMBOREBRE- 1-§pat  require

%‘%r%??%:%' ?eei_ag:;%él_n;f’_%,?_fall within the specification

1tikiianor phel idkerl- pxi geode Ss¢lil one- 41yl antleapt to correct or
t hi onor phol i ne- 1, 1-di oxj de- 3, 5-di one-4-yl -ring;, and N1 £

Hosli sor Sp2eSer Thesior®bt SO Bf CPRESEMITIGTot capable o
3 ALkl d s tr i ghtrghai iWidadi gal bavifd@mince of

Cfe(;:eééﬁ:lg? %dh a?%rérs.@él%talﬁ%?zs g?agjthe propyl, ethyl and

iretdndng agiacdlss. An@C-sAl kgheps aPxtaes ghEs clv@nmodl ke taken
radi cal having 1 to 2 carbon atons. Exanples are the

ethyl and nethyl radicals.1-2C Al koxy is a radical,

which in addition to the oxygen atom contains a
straight-chain al kyl radical having 1 to 2 carbon

atons. Exanples are the ethoxy and the methoxy
radi cals. 1-2C Al koxy which is conmpletely or
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R4 is selected fromthe group consisting of

1- 2C al koxy and 1-2C-al koxy which is conpletely or
Whe@don4nant substitute uorine; R5 I s PCT/GB2007/002335

(@e@dom Iy bst i d by fl [ [

1-2C-al kyl and R6 is selectesl fromthe group

consi sting of hydrogen and 1-2C-alkyl;- A - or R5 and
iRe tageiher anddedihingctusi opeoétibe twobeapigmformed. The

atons, to which they,are bonded, forma i.ro-li_nked
urknQSH AR Wy GCCPHOR FPHGYTRY TP ST 1756, ARyl STTect
orft K& Sy i3 Ak riindd 8l 418 dregedhefi ves hotdd@uced.

carbon atom to which they are bonded, forma

spi Mhdn nkeg¢hdne ALOOks RT®- MAAsEr 8@ hyaFBcaFPBpenents by

[ing, R9 1S - : eLfLPeR; 11,300 aethe
re&‘hod‘glvﬁq hm?ﬁ%lf%?%n%%&%%y\gi F?%g%nl%t om t o%gf:h they
t@renhdonsed, fdoe m ahhehewdtyckhenpenghselpectfed e rdmithse tool

group caonsisting of a pyrrolidin-2,5-diopne-1-yl-
£3%0i RBOREL & AP oReaos] £y of PiPRE 3T bne [y Conseauence
oPi palidi n-2, 6ngdirerrclayilithor phol tRe3, &meiebe-df ylmaterial
t hi onor phol i n-" 3, 5-di one- 4-yl -, _ o
remdopdrbhokhreLPodxi dardB, B dilemesyrjpcegpgotfile and finish
.t hi onpy phol i ne- 1, 1-di axi de- sl one- 4yl srings gk d  th
Tt "im;ff ZPFéé;L?cea}l s?rgr g%flaésjorrcer %?rg%rﬁg con'posfmd. Irn a ©
vA £ AhET 1 py eber ree enbgdimerits pheducs@nbyotheelmtagessp and
~a conpound of fornula 1, wherein R 1 represents.a
inpepgFeteriat i rf(ﬂ%ulcé’glp()_él)engrs (gf‘aﬁhe‘fqé?% Bt fall
w%ﬁkfﬁtgﬁeféﬁ&ihfcﬂfﬁ?éﬁ tonst st vAEn OhedsdEeal. koxy and

-2C al koxy which is corrgl etely or predom nantl , ,

substheuteubbyatfaor pfethree sincardediad S ome gfPypspite

onsisting _of 1-2C al.koxy :1-2C alkoxy ywhich | 6i¢ d
°tonp é?el ysgrecé%cggg%lnglnt I 3&31%515' tuted by ftluori nle;y an
ui¥reaisehpel edyf tamthke ggromep ryonsi stienge@fponents produced

1- 2C-al koxy and_1-2C-al koxy which is conpletel.y or. .
bpr e hama i oifsst Fitite d® byr PITRFI TS %qeusceuon in their
= 2G | el ected fromthe group
a%éég?g%ﬁg gfggﬁﬁg?gggﬁ and 1-2Cal kyl, or R5 and R6
t ogeThemomid wiherafrtasondesitaelewsocdergdeatdpnpethod of
to which they are bo d pi4.Q9-:lJ 5 ;
f@ﬂéﬂﬁergélé:hhycaormﬁ:oar}eb%nggr‘fﬁrllgc?ﬁrF?ﬁllg ge%&-‘}aeilt?ﬁo ]g%de%swtent
cbipdndgtal kybee BéoardriR8ikogabker wit fthehelesdporintent.
atom to which they are bonded, form,a spiro-|inked 5-  ded
or GARERBEFBA FAdricR&r BERASFIhglPRBEd Ol AP eHTR1HS Prove
[ Bade it 908t REENARENY heirelivsi h 04 part as
a}Aﬂ%tﬁlo{&r (?Eg%% atom&%%l%\ﬁi ch they arhgI E%nded, forma P
chetieedcyal ither ingepeindendd cllegmst-he group consi sting
of pyrrol idin-2, 5-digne-.1-yl -.,. i soj heel - - :
ai ofie” el 35 A e EP Ly T e deseriped,
ORY W20} | S NeZa@pee loylly, piiper imiffeeali tnetheylbccompanying
mor phol i n- 3, 5-di one-4-yl -,
dgrgiwg®eriphol i n- 3, 5- di one- 4-yl -,
thi %@5%0'1' nes 1 0xien 3y Pe di P08z dr ¥t 888 of a machining
t hi onor phol i ne- 1, 1- di oxi de- 3, 5-di one-4-yl -ri n%; and n
ded 11 ewpuibpedrta peefeosinsomsr sfbadieneignpofinghel glaimed
further preferred enbodi nent, the invention relates to
L{lﬂﬂ‘ijpound of formula 1, wherein R 1 represents a
phenyln defiwati e of hecmihdeg(ajelr (b) siwnei gef@radly at
sel ected fromthe group consistin o% 1- 2C; al kox argid .
2 2Ghe k@ﬁiflmﬂa?cﬁmcé‘)@&%laetr&“gp%ﬁg OF eBBFhAaRE| ynd devices,
i Yahhueaner B3 ivwiselwet ed heedbQUpP These
‘"ihg)%él sé‘?’?gg%‘% ?iflgc?’ge%‘%}%gngﬁ 11§LZC- al koggé\%hﬁiéggh%i S
neormired el gndr dpvédesi reare | Yiskedt touttededyptepr (et shown)
R4 is selected fromthe group consisting of
1- 2C-al koxy and 1-2C-al koxy which is conpletely or
predom nantly substituted by fluorine; RS is
1-2C-al kyl and R6 is selected fromthe group
consi sting of hydrogen and 1-2C-alkyl, or R5 and R6
together and with inclusion of the two carbon atons,
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nis 1lor 2; or a stereoisoner of the conmpound. In a
further preferred enbodi nent, the invention relates to
wa2@eipaond of fornula 1, wherein R 1 represeneGI/&B2007/002335
phenyl derivative of fornulag (a) or (b) wherein R2 is
sel ected fromthe group consisting of 1-2C- al koxy and
wHE-AC- ahk0x%y owki cind sproapbet énfcamagriegontezaitvgd from the
substituted by fluorine; R3 is selected fromthe group
NGRSt | R bI CEPEH KoRF anhiBC RN Wilin (g ssue
i foml et &lys oFo pedeM nantly substituted by fluorine;
R4 1s selected fromthe group consisting of | ,
1- 2Ctal k oxsL ands 16(2‘@119PR3X*90\/\HE§§0P?§1 Somslésdydroperation
r edom, nant.| ubsti tut b 10r1 Ne; s IS y |
othnd RS HoF hkilyr%ege?l,tf f)ar %aﬁ&gggggog%g%%lg%'an%%k?%l pecome
clidwt ustps efl atihed weidardons abpps.ickdlehitth &#hgy sdngle- or
bonded, forma spiro-linked 5- or_6-nmenbered
gy B CT BART [P U R T TS ORTRSTIERY R8s
1-3G alk¥ng R%18de N Rird) Rb2ouyhereintB 1tn@and RBIA on a
together and with inclusion of the nitrogen atomto
cawveyot hby. abepbohdbdldLsr Aba LFetsdoyEy clGantglpgng a number

el ected from the gtoup sisti:ng:of a . :
o Dy FaTd nt, St SHECH yITe  Rorpel . cperation is to be
pSx Bo heae- dypl call i odor phaal,i re 3nGridéonef4sylch anthys would
t hi omor phol i ne- 1, 1-di oxi de- 3, 5-di one-4-ylring; and n
be sayeed 20n gbhey SPRYRBPEoRERL bt 2P hBT RGKPouNd: In a
furtRgr pretanr adLEhod reBhn e ddvemié oposekabes tof the
conpounds of fornula 1, wherein R 1 represents a
bphday| l@eridtivetbe berfuleldey of: (B @RI ALRY ead 2

met hoxy: R3 . is. hoxy: R4 _i.s _ngt ; ' Wy h
oG oSS TP ORR el " ARt T AR o e
biHgkusgon of the two carbon atons, to which they are

bonded, forma spiro-linked 5- or 6-nenbered ,

hydr Bé&EBBACT Pig2 AL fet RPFE %@%&rw&eﬁﬁﬂqtqﬁg ighich may

=N ](%pJ%JJ whergidy Rd1l andoBlZ heeephahtard M tiekes one
b?ngﬁési n %?lthe nitrogen atoﬁ1to whi ch they are
bbaddedg far m at heeefooycitine rpawt sepbdesd 1or oMt rxample of

roup consjstjng of . rrolidin- ~di ong-1- , £ th
e pRor 10 5 Ol fd ity Bneaflond dha 24 of the
mbRipowERBe! iarm3, 56 di enegiriyped ngitiand wriippkr |of asuitable
further preferred enbodi nent, ﬁhe invention relates to ..
AAMEDAREHRA tOr TOMARE 1°0RI% st ir ofi ST Hiof 20 DStmits

ergl t | sderhvatl v ofotfdimbarts of
tﬁg)sgh aéf%(%g?5ggfﬁﬁgfgggggﬁg ﬁgare as defined é%g%e.
dh.fifarentt heespgef epr eds erdodi Inffnrmathieon nyiént ithg component
.rel ates to a_conmpou of faoryuula 1 reois
1eRatE F?rwh8fefﬁaﬁ!#ﬁ'%ﬁeggntggg pﬁén§¥§%§rﬁ3%t?3§%€F the
mb Ol k13 t63) t Rndsntret hexyorR3cis gretpexy. ditce R7ar88, may be
R9 and n are as defined above. In a further Eref rred b
newbodiehbe OGS Fen?t of Lrstat YR L Hpodhd WY may be

sfe%Wea—w%rn Al FhicheapPeesentise arPhenylswledi ¥aki ¥eirther
0] or R3,

mula (a), R7 1s nethyl, R8 is nethyl and R2,
skBSvanret.n are as defined above.In a further preferred

nbodj ment , the invention. rel at f .
For mASE 1TeIRARBn B ACRaA IR arts o neRyl Sder yattve LTSt

fadrdnll az4a@) tHR insapRi-BaxyrsR:dspamddiony thR7désign data
methyl, R8 is nmethyl, and RO and n ar aildefingd .
deifove.nd nthef waohersst efdPRed BRI REntthg Helade following
Lnvent i.on i » & conmpound of fornmula 1 or a

ts eer%((egoclhglglnlerfét er e%)ﬁf)l,(ﬁqv\her ein R 1 represents a phenyl
derivative of formula (a), nis 1 and R2, R3, R7, R8

and RO are as defined above. In a further preferred

enbodi nent, the invention relates to a conpound of

formula 1, wherein R 1 represents a phenyl derivative

of formula (a), R2 is methoxy, R3 is nmethoxy, nis 1

and R7, R8 and RO are as defined above. In a further
preferred enbodi nent, the invention relates to a

e o
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1 and R2, R3, R7 and R8 are as defined above. In a
further preferred enbodi nent, the invention relates to
wa2esnpaend of fornmula 1 or a stereoi somer theP&pB2007/002335
wherein R 1 represents a phenyl derivative of fornula
(a), RO is pyrrolidin-2,5-dione-1-yl and R2, R3, R7,
R8 afdhis aranpesr idefi nedy abeterminea thsrtt heie prefrei red shape
ngg%q:ne%g, thgdinvegéégn relates to a caonpound of _
ormil a L or 47STer e0i SONBT t her'gdf, WHEEIFSR 1 there is
inepfedenlenta mpftemtlalder i vatiy & Hfmd 0 nyi}@e;gg) inRBhbScase of
pyrrolidin-2,5-dione-1-yl, nis 1 and R2, , R7 and
SREVACE “HS THeMFESF dUBVE. LRnthef geskerohmeferpants.) In this
odiyen e 1ighvent4 on.r t t 0 und _of
i 158 dPor ool soner eSSt SHirEig RefY blade 1s
spdpcasentBrem phbaylpaddr i haldee df6.f oreidaréd) bardieB4,18 are

: , R7.. R8, R9 and are as defined above. In a
p&%FFESronpr%}%%rF%HV%%Bd:}’ﬁerﬁ? et PROBAEI & ofeltdtescesl for
aaseegpeundc0kelvbemdl.a 1 or a stereoi soner thereof,
wherein R 1 represents a phenyl derivative of formula

(b), CRAVES SRt hoky, tRS ilafa WA | iRedesehymegenoand within
; s def j ove. furt.her .
sgfzgﬁggrcggqgﬁb?ogt{}%er%t?gt I%'Jéﬂlqﬁvg%t ?é%r#ur el a'esfl?eo glade 18 is
rephpoedd bh fdrenulert ohoddetrer @6i saner tHer eefxt blade is
s%@eggig R 1 represents a phenyl derivative of fornula
53, RTis met hoxy, R5 and R6 together and with

incl ugi @meofbliftrs tV® £3r BekepkamR ot 0 tMA Chodhey: 888 between

bonded forma spiro-linked cyclopentane ring and R/,
tRe BRESRyCEr 8248 def té@ dssiian |drta fig tweed prefdefede the

[ , t i I on at to ound of .

Cfsg??rﬂlnggglgor %%%Igér{g%%%orre%&% he?tzlgf, g?g}gﬁHﬁ 1 operation,
deépnésentseamphemyk lderimoataily etaft fior mdeaddd)to RFrdSuce the

hyl ,, R8 i hyl d R4, R5, R6, R9 d
=GRHTREd aB6VE NS PEACHEFdp i r BiF cBdIGHIRAT kaRn data
ak8veitidren rel atesphted GHRRUR] @fofoégﬁinﬁléi, a"%gﬁigﬁgﬁase) ,

R 1 re presents a phenyl derivative of formnu
upingethexgorrenest nbeARti LR x| sohydnégehemREoi she blade.
nmet hyk, [ t R9. a reas_defined
abovg% Itﬁ%a ‘?%ir?hgﬁ%ﬁgggé’r raedﬂgﬁgg ir?efﬁtrfla‘flﬂjenes or tools,
thaveatieomaiel ates be aicahpoondedkctoramuhacdinshereidvbol to
R% re presents.a phenyl derjyative of formula (b), R4
PEE %?‘hg%ﬁ BEChAGRE tBBEFﬂtiLOHnd e h sed@cidioon” gpuld be
bidbedt wa caidwnpatanetbesWiLh:hheyare tQ?ng%an Ak d, the
spiro-1inked cycl opentane ring, R/7 is nethyl, I-§218 s
aTRRERY| ofndnioe haln ter ebas wRIfGRY abdveihd nsarffackhefinish
ed oq . the invent.ion relates to a
r%%ﬁ%g%%d 0 o?drrui atnllei1 éjpstrea&el&nsolr}l@ly t hERB4FS only one
opderBionR brr epresertmiaephenylegienceatsreopb rh@idilsa using
b), nis 1 ang.R4, R%, R6,, R7,, R8 and RO are as '
Ot PheBCaBoPRCRERCE - f GPfh & Mprdfdived demfsdiimimg eprration
winvemdwonpeel & £8r i@ adpof | a a L ahi
st er eoi'soner ther eof, m%g?g?ﬁa%hl ?Igp gléentséngiﬁhe%%ls}llng
CRRFF VPR vES 0P ¥ EPHPA- (b), R4 is nmethoxy, R5 is

met hy| ' r n [ and R7,. R8 a RO are ,

as ef?ﬁgngEOG%ﬁ %%faaf&ﬁﬁ%ghﬁﬂ%#Qﬁ$Qﬁp%nggm%ﬁ9u9r°Vlded
i hehenwentli.orThel gréadee BConpeuad ofi iyl ahde®r 32, and

sterepj soner thereof, erein R 1 represents a phenyl
CRferk ot TR 23] bYas R Pel bk HogywhFEL aRd.- R6

t ogether pagde WMLBh 1isnCldisi e ;opn at ts

whi ch they are bondede%%?%gggip%?oFﬁ¥ﬁEé2&g§gF§pen%ﬁéﬁe 31
by e Manspelah@rReZ -REhendRPar ks asetleéf inedhabapuepper of

In a further preferred enbodi nent, the invention

relates to a conmpound of formula 1, wherein R 1

represents a phenyl derivative of fornula (b), R4 is

nmet hoxy, R5 is nmethyl, R6 is hydrogen, R7 is nethyl,

R8 is nethyl, nis 1 and RO is as defined above. In a

further preferred enbodi nent, the invention relates to

Y r - o ~ oA - e
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Some of the conpounds of forrmula 1 or stereoisoners
thereof nmay exist in different crystalline forns
w@ peBymasphs), which are within the scope of tPEI/GB2007/002335
i nvention. The invention furtfer relates to conpounds
of formula 4 , which are key internediates in the
thfodesi ptl g wduaimg 26hd hosmehonds Oie foacbinidg operation.
c v [ a cri ed her ei nafter.
T{ﬁ%eqéegé en e|En[genr¥tp“lq§eérhquef gﬁé g’lris?o ergji at83e¢ opﬁegb%ﬁiﬁd 4fgether
wiahnut lae 4 knowiergd rarf de £ € poEs et @rapgexl Aed i vahh¥@ilator
of fornmulae (a) or (f%mhereln R2 is selected fromthe
3P uF FEo T RETRS dr0 Bt Et eyt g doas P am k@iytmm bhade 18
re3 a¢QRRl Q:toelt\l‘leoboﬁrl%qiﬁ gnmtdm ubstifyted by
fluorine; R3 is selected fromthe group consisting of
1- ZCI@Ik@ﬁyr 3t5@-cp@ﬂ@§hkogy wﬁeéa-cﬁsloabkyteetho&md the

I ichis._c eteI nant |y
mgﬂ%?#}%gfg ffUortné™Y %Uqé s%? gﬁ@§ﬁezﬁ%oEﬁ bear
agemﬁls$t itimg m‘ur]faZ,@ alkabe antedr 263 ; al tkq@é(yp&\mgnlhé wheel 33

gpletely or predom nantly_ substituted by fluorine;
mREL] SOEFE. A%k Y REREES AREtRRPFY o Imewrgrﬁgpce to the
peansi std notef Juidrggen: ang
t oget her” and %#%h |ncIu3|onla%ébﬁé§%a% ggF on a oCRglculated
meg Wﬁﬂ@ﬁt&ﬂﬂﬁdﬂkﬁkxﬁ@eﬂfefenh1ma$emaalbiMQﬁhfke0d1fferent

D R o R LG e G HLL TG €hf bohvpically

bat ann atolm#emfpfé@sfuﬁée bpﬁda@e f @h@ gc3IAiSHITd Wh?&el 33 is
- or 6-nenpered hydrocarbon ring; a salt

SPH%PSBf toa RYQUERTSHYRr VEREr edfO oRdGreast thiist mroblem, the
81 5R9h ORI HiRer eof f 0 of

pfornula§4 or the Sg't% o%&§%§ g%gggg?ggnégg% héledfich the
C@ﬂ@ﬂbdenmqf|hb$g@mhgamﬂmqnwhEEb a8i ccaddbti aetsaitised in

s.with bas al | maceuti cal |y

acf:ep%ll ltsno?g% %bgn éﬁ §8| ggﬂ%|ﬂﬁbncgg¢ﬂ§ues to
eaadtsal tk$10WInt ffdl&feesan@aéﬁrﬁé)&@r kpedll on the blade 18. The

har maceutically acceptable inor ganic and organic
PLRPHe a8V eI HR3Saltid larfd sl keadi £h Basdgngestionerlie yprofile

oHS I f.aci n salts
In?@f@%&%ﬁ%ﬂ%ﬁ% ggtéé{iPm%?lecg tg aﬁ' }ﬂgﬁ:ﬁ%r gBg1Nts in the
m%q@t@bn@mﬂe&ﬂ-ephlmsphr&teeﬁw mlllatms retpfafebed to restore

cetates trifluoroacet at Citra D- gl uconat es,
enf%éreCtzpfﬁg EL8ro (g %3 ﬂ“beﬁ?%aWE?SQﬁﬁWQaW€§ns can
asybsaeté&hﬁhéSthBHbQ@fﬁie baucakepol MBhahgsSwhkagt ates,
fumarates, succinates, oxal ates, tartrates, stearates,
benzBR:S uIFEFRsSs %’Eeéﬂqaaituefs%meft’fol aefesid fusteest may take
1{ S sul f and
pséﬁi r%gg %anggﬁPﬁagteé Hggﬁgﬁesg?gh%g%giépbrides are
pref%&aedrlﬁganpbesceﬁ smncbm@dfama$eslhﬂclu@@eknmachines
dto, lithium di um, otaSS|u

t
e c$8n¥£gluﬁgﬂﬁﬁfaﬁﬂﬁﬁesﬁﬁwl i ar] mthe tool.

Opepbhal D, anth gtidet dimdashsahys. JOei S t Sidh nCtlb € cell and
wat er -i nsol ubl e and, part|cularly wat er - sol u
Wi, ThE cHMSEIRES ofdFieraiul atle, ﬁl’m@lsaltts,prtereesure and

L £ épger%ﬂggﬁ e, gal the s re0|soners

tﬁgre may cont 4 §l ted e% ifs61% 5% BpystaffeRe the

maqhxmlm@rypagaanouatsaoﬂ soltaetﬁatbn&hmﬂﬁ¢HMtﬂéébﬁféments
scope .of t all sol vates of

ve 0 r, therefore
oL EdBBtRGLPEP FhPar s 151128 il It Hes TS Leuingy diearat ion
t®f thempahkaret he mier e0bseBLSMENE, 1 he %@k’xtﬁt?fontsh.e Such
stereoi somers of the conEounds of formula . I'na
CHRIRF R etPRnbBEE henfotHallhvettken pdkakes ito ahe initial
conmpound of forrmula 4 , wherein R 1 represents a :
phenyl derivative of formulae (a) or (b) wherein R2 is
sel ected fromthe group consisting of 1-2C- al koxy and
1- 2C-al koxy which is conpletely or predom nantly
substituted by fluorine; R3 is selected fromthe group
conS|st|ng of 1 2C—alkoxy and 1 2C—alkoxy mhlch |s

o o, o . L T 1
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forma spiro-linked 5- or 6-nmenbered hydrocarbon ring;
R7 is 1-3C-al kyl and R8 is 1-3C-al kyl; a salt thereof,
w@2®801100 soner thereof or a salt of the sterePCHGBRI07/002335
thereof. In a further preferred enbodi nent the
inyention rel ates to conpounds of fornula 4 , wherein
drfiniéppaseRfs BhphamyFhHIIYatiRARr fidor midwe (£ er large
fh)guherej n | oxy, ' hoxy; .R4 is L
‘et %oxy;ﬁRS %nér@% y Q R%Si Eéﬁ;%f:g‘%gn, )o%{irli’glganaa Remachining
opegethen,andha t hcomodnsiion oéyt halkwo ¢ay bore-ah®dBured or
t.0 ich they are bonded, forma spiro-|linked 5- or
28I HeBEPES H&Yﬁ%og&r Bwe%i?ia; t@fﬂgOﬁEfﬂw%n@s Qagameters to
efiBtibyl ; tObta S 801 pddt a fartpernprefentedsceptance
enbodi nent, the invention relates to a conpound o?
CrokffiLta-4 , wherein R 1 represents a phenyl derivative
of f ( o . ho [ thoxy,. R7 is
et S R sy P oy g B gl do et Sfeedpack
cébutrbér i efleer edresbhodiprentesd,hethavenifoematebat ess t 8tored
ac npqgnd of forqyla 4 , wherein R 1 represents a
S%he%ﬂa eri Vattve &peﬁorﬁﬁ§f¥%ﬁ%c¢ﬁ | $MHBERBkYONRS Gan e
g8RéhYtedRGHSuthYEh80@AY iR nbe ntBLhYd o3t 804 S FELAV oh  the
or a salt thereof. In a further preferred enboélnent,
P¥pecPavehi oPPe e BIRS- t Tl onpdipmhadficor malya #e, used to
[ 1 en enyl derjyative of _fornmula, .
e e e TnECER s ety thacRpe Bediotive
teéaohighen oftd heptwoesar bepnatrens, tmomhi ehathpey,aref the
onde form a. spiro-linked cyclopentane-ring, R7 is_.
STELASTLGRY RS TCTMRIR  DSFTALSalt PREreb UMfiReskanding of
tkonpepndstof Hor Mhandekncl Mdeagh BLLOT SOERES ot HrLas
R7 and R8 represent d?fferent %roups and?%é E% %ﬁd -%?I the
PYREE F epreimrreRider efhegr otips, numcesenpoantisodf parameters
r a 0 0 st ereogeni c centers, Each of
c%@igﬁitéﬁggg%%%cggen %é%nﬁ%% g%ge e g%@%?ﬁ?gure changes,
econfigyr athan Rlog thedabhss utcds cenki ggestess Syill remain
(ﬁicording,go Cahn, Ingold and Prelog). Accordingly,
WIHA Lt BP0 SOARFEOL4R) and (4S) in case of a conpound
of farmula ded ansh 4141684 erieoi QRS o( 2R 14R) : :
45), (2S, 4R) and (25, 4R in Rl con‘%ou%égég 18 is
NeR/FWIRA 4a@miey paby ofmedmidiment eqnipmeetnund@rs and  the
e 0 indicated.in fornul ae 4a* and 4b*
™ %ﬁ?%@%%%?oﬁﬂ%ﬁrtcé&%F%b ugééﬂalfhﬁiiﬁﬁFéglo%agﬁe fbe the
fstesleod sbieds nent dotedmabovahicrtependant pefithed bilade 18
. ratio, including the racemates. The conpounds of

l?(ﬂ%ﬁﬁ%P%?E&ﬁrt GEfourrds ofiefdpiiians a€coklde ngnaghining

opdieat 1WENtH 0 £ancBEuREERHN edras iﬁ’Jf{PéO@- c%i\ﬁ QML 1B the
reacti on schenme 1 the conpounds o ormula 1, erein

blde R¥8, R8hgnd ike iavect He dboyte- hipat | bhedbiraderi N@s will be

is 1 n be _ohtain reacting a correspondi ng

2o %%%%ebf%ggrﬁﬁﬁgg%%méﬁié?%oﬁ%%ﬁﬁﬁgﬁ?nfaFﬁul R}, (once
agdiat i biRRetag ot thealymrer Byt tREEECHPBAEAGS iiderdl fier), so
ﬁgﬁiogriate sqol vent, such as, for exanple _
the'N di-RECHYRESPRami e, ARVet RPVigFieasi digh2- ofe, used in
d@i@ﬁﬁ'ﬂhin(}' p(!‘l&pa%range'tgl%oa&%lr’ _ @H%anﬂgchfﬁf}lgm éfl lfuture

or tetrahydrofurane, preferably in the presence of a
Pdhase, stioh asurflmr exampkeveot ddsi unpracdonat eongedilum The
. bonat e or._di i sopropyl et hyl am ne .and preferaply at
Rt S alure LpPE 8 L RESbOIATHG PG rPerathens can be
usal vedt gbeepgtesedatIbeieanpauwFdsmek iber mya2 vhe process,

wherein R1, R7 and R8 have the above-nenti oned

nmeani ngs can be obtai ned by reacting a correspondi ng

conpound of forrmula 4 with chl oroacetyl chloride or

chl oroacetic anhydride in an inert solvent, such as,

for exanpl e di chl oronet hane, chl orof orm tol uene,

tetrahydro furane or acetonitril, preferably in the

presence of a base, such as, for exanple triethylam ne

or diiso propylethylamne, preferably at a tenperature

N o
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nmeani ngs can be prepared by reacting a correspondi ng
conpound of fornmula 6 with piperidin-4- ylhydrazine
waledvgdrnenl ori de in a nethanol /water sol vent SBpGI/E6BR007/002335
preferably at raised tenperatiures, especially at the
boi | i ng point of the solvent system being used. The
2pgnmARMds 8 IPGERERESS andiherBPANRAt RS ame I hale Produce
: - [ ani obt ai ned by
Rl A R
a, a- dnsulist | i Ekelp- exebenkzent oopimomit Beidrest ehas been

of formula 6 W.th hydyrazi ne hydrate in.an appropriate

rEBRUE. SR DRESer ThE ofBnmioD St S c oMb PRk oL FRAGRYOr 34

a8l Ry finefelalkian 1at rai sed tenperature,

especially at the boiling point of the solvent being =

used Onife tdst drlasie thie REY-3i SpserEapPbanch- 6XobehRzenelt 1s
iand cigd.e g -AC- yl tar,

R R o T
nschereldde flAe irettlydn epreces$hd, campbusdscof drorinul all the
.. wherejn . R7_and R8 have the abopye-nentioned .
bﬁégﬁﬁnggﬁéaﬁﬁégnpfgﬁ%réﬁ”H§ rR3tEFhg gﬁ aggygatESen either
pRerz@iseAci g dekkyati¥e. of ey nubar8 , hwheeei N IR 1 has then

the abovenentioned nmeanings with an ester of formula 7

trafpgdegineR7t an8h R aHapeeite FRRYMENE Poné@dngles moved out
[ , dn-an inert solvent, such as, for exanple

O?e?%a f%?b'urane, di et hyl ether, toluene,

N, N- ditmethyl f demeypmes aratledrethyt - fyver odmidlddiiRevne deiseribed

the presence of a stro base, _suc for exa e

TBPERREALH | SoF oy FRP N, SBOTYLY (i I GFPEbUPBRGon Of the

chydiicde methdOW LeAPEhat URRS i oRise iyt dedel v -4 be made

OC. Suitable esters of fornula 7 are for exanpl e net hyl

w2 Ty [deasdriatce, fuest yle Zqamehyd bhithenddreention.

met hyl, - 2- ut. , Ayl 2- tan

et T B DI, SRR SLOm oo Ao ox
gake tarimeteci @dniporardid alibec anagabe beppi ¢pdr ed substantially
according to procedures known in the art. The

28t f\ay (?9%9%?%ﬂ§rivapives of formula 8 can be
obt aifped, dk@krexeP! ennegeREAtNgod AréRRs PrOCBHUELS polishing
described in the international_ patent applications
OPEg2/tizg61, EVER4r02hE8, theose®lB3deandl | 0d89omeippod may

I t | Y, j 0 0 f fornoul .
o SRR o TP CBEER i BaFopeLRERORy bR TR sivery
tEPRE26EE M GANHGInORnAl MACGHISW MG CRERAM QM sThi s
i nvention reLates to the nachinin% gpd i nspection of

t

compd p%?l n@aﬁoﬁ€q5%%3cﬁﬁﬁfl§ WSIsdy fBpchines, and

m@QNtHLHd | 894t RecPRARI NaFoused dohPeIL B SHUCHE the machines

operations. In a particular exenplary enbodi ment of

this¢ iVt ilom, ineludechppre edrindihg, plofibeifhgr mirngodfishing
rQt.or .aerofail. far r hi-ne ' I . .

B R PR 808 o e MR D £ B8 e Renines;

apialrert weanesors glirderef oidreatosmtsect hpdrshapeiandpresses;

must confornva4r1i%§%i ntended design, within certain

APPEGH TRt Pn 9997 (PRI eanpl e, each aerofoil has a

| eadippgr£dgeadeshanesandie a £0APIRX-1eQUBE YndOhine may be

deliver a specific effect. Deviations fromthe optinmum

igedivgrechray irdsial t & n agddesi téifreedicdrsmesing the cell’s
rfarmance, s Q j.c stall, conpressor

c%%raé:elté’r ncroefuecrtbfogkrﬁ ?Cr?aaggo%ere}agegf 9tiency. In sone

ci rcumrsd apgess nelabeveley ismaldd dewviattionscaby, havd removed

significant effects on performance. A simlar but

LHFY er éht cOMptEk g@BHet rIPYBRt R t nES@ESi-ni t PBREHRL  such

the trailing edge of an aerofoil. Currently, aerofoi

and edge formng is either carried out using Lform

follow ng' automated polishing techni ques or by hand

finishing. These techniques sinply follow the existing

conmponent shape, essentially renpoving a constant

amount of material all over the surface, and thereby

e oy o, "
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The conbi nation of these uncertainties leads (in spite

of the specification limts) to variability and
waepseti4et abi lity in the geonetry of the conpoPenGs2007/002335

produced by known net hods, wigh a consequent reduction

in their aerodynam c performance. It would therefore

P& PRI t 8rdevi W net Ae¢1lofdiner ni Agesudrrt  holders

deQaney s \follb(.\tl?:lt\%nlgl deldiser e GRSl st %ghdoliers etc.

component’s whose geonetry i $ closer to the design !

CiomventorsAcmerdiley tieedhe psesEmwn Nvert i any tdigrer i Suitable

provi ded .a nmet hod for _perfprmn chi ni hg operation

.a

BRI BPahed A PhECT ACHERIGIE ) At NeARS Ty be
uepdinsiadloft Red MRt ahisidd1 1 be descri bed, by

way of exanple only, with reference to the
accompdnyiftgddngni rg: PREGr e idend idyschemat described, uses
I tyd a { pi el | _equi e [ m

S s o b =T S ahodd At P ERiSE puon as
magclitdiongcbelrtbctershowmageaet al |tmipd2. stheaee-mdlhted or

i ncl ude mber of nmachi nes .and ,devi ces, whose

eﬁ‘gjle&&eéf a@aﬂgpgggti S Vit | COBE1EREaPn &S betBwotThgese (for
chBERiIRES andvesybtes ape i nkesl ty AP HEBHIRRE with an
shown) whi ch can store and process information received
St R¥ddHi-nes and devices, or their controllers,

and imssue, i r UGt i. ; Thi [l i L.op

o oA DU L) 1o D SRl SRLATRL . cne
egas cttwdbipe tegisndeohs sgldctbetonend! ear refbet chai mdorrect

met hod i s .applicable to _any single- or multiple-stage |
Praruf %l uﬁ'}?%gc%‘?)‘:ér%?i BH.IDI'n(%ﬁ ?R?rkﬁ et A W@u_@ﬁfﬂensmns
whBho 1hetCehdaOirdd CORMEY Qe 14ctAiRaEL holdRr & | RFID tag
shown, containing a nunber of blades 18 on which the

ipgitiessi o dpermatdawputen o erags f ok heelvigypi dataylsi nf work
, , n er su tr eyed, on_t he

dggﬁve r%ggbi?g%b’p%%%%é@%%ﬁ&ggég%ggi%%Fﬁ?egggFeﬁﬁ’cgﬁu’ be
stletrect Hawk pasi toonkeoREtIe tdadessi8am blii Ndrhexpartll as)

and _can al so read a conponent identifier,

.hglder 16,
1BGOh CREPY t6%r 86863@Rot shown) on each bl ade 18.
DireetedhYndthaht Of Rantthokder et eeteti uhi

be the oStigal reader 20, a robgt nanipulatgr i%btgﬁ%é part
sgRechliate FYagie,a tinde fa ompatie peay Hotdereléctésd if too

l, f su .pul ator is, the Fanuc ML6i b, The
CEEATBY SR 5L ol TEDLRY AP chBChSERNUE ML Dy T
tor iqppierdiofg sahd apbe idhiegsivinse10; hetd dohe abliades ok8.may be

A ch n%e %;ea 28 permts the storage of other
tﬁ??ﬁ%@ Ledg Py SHPESAYFLoPREF Sparts of different

desi g AheSi @food MOKIBLEQR i BHNE tq@p[gg@@t ]
identifier of the bl ade 18 can bé used 10 di%gcpeﬁﬁ% Py the
graRPpyl atof t dheoumanimilegrorect throppbrut Thelpar tmachining
ew, -in raocess..of f.irst _manufacture, o
OggéﬁQggg'beIéer%$§%$m6?r|%%ﬁ?%? | cﬁ%ﬁ%&% WY Where the
paeter bagsbedlépgef uridwry seswi aomplihe: r el@anbart could be
di nensi ons of the blade 18 are first neasured, and the
Sﬁ@’agﬁfderréﬁtsa cEFparéden thx8esrgn %@a%ﬁ%%@h”e of the
phequi redydimal shane 19fe t Rachhads, flduing khe o fixture,
nmachi ni ng operation. Thi s conpari'son may deternine t at
makie beeepmlethehape defiesnibe ndve pbethise, oforthe blade 18

instance,, there is insufficient erial).. (This is
rﬁg T PKkery ?hetﬁéjgﬁggeo?aégpérgg&%%rﬁabéPPiaFﬂﬁnIW%Y then
stbe aase ghippurpamds.elacthiss saseaphe hhadenl8widdol to

be rejected and the next bl ade 18 selected fromthe
naghingol HBE 1B2ATRej edted Bl iy at®@dlacagusisecheon and

conveyor 34 to be renoved fromthe cell for assessnent

el sewhere. Conversely, if the blade 18 is determ ned

to be within specification, then no work is required.

The blade 18 is replaced in the part holder 16 and the

next blade is selected. If the blade 18 is acceptable,

the conpari son between the neasured data and the

I T - N1 L T e
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defining the material renoval that is needed to

produce the required shape. The neasured data and the
w@orpati4son data are stored in conputer storageCl/G8r007/002335

exanpl e, a database) , using 2he conponent identifier

to link themto the blade. If the cell contains a

INGRIGEr RoF thee MaEPwra il scovke Hhena peyfarsothe mesdining
obRrSelegt a machine or tool to performthe nmachining

peration. The selection would be based on such
par af¢hers asrt keldidritortal be daiehimey, beherasoudédofand fed

mat er.i al be renoved and the surface finish

bﬁg%uﬁ %3. e PRRERER §§ éﬂgﬁ9&19ﬁﬁPWQﬁﬁnre only one

oper ghieOMmeHEuByg I QguiEesa HROUSBESoPE QREF 3ld OBSplicated,
usi ng one or nore machines. For sinplicity, a
tRacAiLNeng 96Fei et oFORTLFSAGR bdndesari begasuramesis or to

[ li shi ' i.s perforned. A

pg??ﬁ&%r§§§%§§§%§ybg |E%F%g%ﬁ§§%§ﬁél T are provided in

t he Gélel privegg-amwarr S0 ey eomgpu et ngavhealke3Zha@ndorm of

th ol.i,shing machi ne 31 has a_polishing wheel 33. The
ablﬁ&%rféjﬁqseogeqcf%ogd Ot HE- pgﬁF§hfnﬁ§ cHiffe ¥4 phich the
cbhe reaniepyl ajort23. ihide hlada isadelithd Nnathe 19HIRRE" or may
of the mani pul ator arm 26 throughout the machini ng
bepen i 6R. WIHEhedswr BAEhisesf alife dpheeongusaddth only an
iR g%iggglﬁ.r{ogether with the known paraneters of the

gri pper and mani pul ator arm are conbined to determ ne

t he pbsirei onhef tdvendurede 18ideltattiwve 19 téeopedli SbiyngRFID,

.machi ne.31 datu . In use, the polishi, eel 33
P P APBE 3B o h e R DEFAL bF AT FBhTe Tk ¢ oF ShusaampLe,
ihierhbadenl&ioubeaneadad fefcd hansundaas ofnd haiweeel, of a
33. The polishing wheel 33 nust rotate at a known
PapEedBHE dppl ftarrAowdibréeutd thenblbadeagessibble during
' Lt ance _w t-he [cul. d machi ni ng
B e (e i
speeds amillpr éssunepreandtad i bhabi nif ffHtett Widalchines and
typically be at a Jower _pressyre.) In use, the '
db%E?§ﬁPﬁg§ﬁ%&ﬁ %&i%SSQEEFEcg}F5?6F8§ré§§¥V% WeaProgsessive
waddr 5% Nesapr ARlBiddie pal i HNETRGD RetBL grinding and
I ncl udes neasurlng)neans by which the condition of fhe
PRoLEBANEg WRisedls 3P Wantbe demer prAadibheusey drd apslied to
{.t.LLO j h it_.cantinues to exert. a,.
RS ol PR o Tore i YT B I foanty o
rprpgoésievemeafudldilstal sioe | eadlt oramchanige,i WwHd¥e that is
rofile of the 0|2%Ping wheel , and_so at_ suitable '
2BBF AP PRCt he Tedietitng! el BR e heCtfte SN/ Gioge and history
n&9- ol idted 0 LREt AULed he LORERELPIQId] er@g@l faeﬂie%'f%. The
The nmeasuring nmeans can al so determne the p ofile o
sthsegol ilgHiaralies . Jims peocessedf beasddentntfyandvhen a
! t t ake e rt_way.through a .machinin
s e L T RS TN B A LRI AT R
longbinés detBeotbidtesd enpreatised idai heeVifdiakigey of o hRanual
toEI. Cgt%;nally,,further,neasuring devices in the
TEBf RCEMAMW t Hi'n tHE rficRitdésPddt erTUtPREAntSiveiHem) replaced
pressdieaang. t enperatal 8o FRangssel Rot hase -
amay affegt ?he nachiningeoggratioﬁs,Oand SJB?%%"%%?%?matlon
tor gmanage nEaodr epehestape, f dibthackainpie tdmlatefimgt isonnewer
t hining oper.ation_to, conpensate for .
c8Rbi et AP Bord T or. S0Eh COnpRleRt| RERRFP finish is
paotirablyrigkenpacearit, tbe igdltdalidefi aht ol £B81 for a
nachinLng oEerat'on, %ut if a large change in .
LeBRdFELbhsa i sPaEEefeddufi RUERnBERNANAGIopRR AR -
t he conponent may al so be re-neasured or adjustnents
may be nmade to the controlling paraneters to ensure
that the final part is within the acceptance criteria
As well as using this information for direct
f eedback control of the current process, the
information is stored so that, over time, statistica

o o o, o g, " .
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can be changed as soon as anbi ent tenperature changes,

ensuring that the products of the process will renmain
wowdokiom4gpeci fication. After the polishing i s PONBEB2G02/002335

the bl ade 18 is nmeasured agail® by measuri ng equi pnent

e conpared with the design

36, d.th .neasuregggts

dat ay’fl:tﬁtjt 49 fiBhedf bf ctiedeter ni Ret whkt hBF PRELts, but
aQd shedd agdecHthds acqephablepeBeSaHsBcENethis data being
definition of the nmachining operation takes account of

usiesl i §e i predontive omadhtehenbkaddhlis imEormkel ohondy also

i.s .hi t de.18 wi |l _ he acceptabl e, . The

breesJLH?%s]' ofg)% hégg%lﬁ%gfi Eon BT & or}éjdgck( ONCE-hghT R, Parts from
Peiimke b tacddmedast by rahdicenponen d¢oemttfdoeris, @@ ermined
that information on any deviations can be used in,

tRetRF nPRAPAg otrheka%ﬁ%nﬂ?éFs Iprdeher e ntRg Rs¥ RLGhF e These
pR&HLSS malyd JirtdRd il dBPT BVEm T g PIRESRENGOPL LR oTRGe, rather
i nformation fromall previous nmachining operations ¢an
thanysesk opgerurane <tudt i of i calleirahopmmamrs .abducht hechines

oce d out , US nts, and canpensati ons_needed

m% pr%%%gg cgﬁkis:%% pdfs WTH n Spé ﬁFFéati%ﬁEt?h whose
sblee idildakelon eMiesd thahihoehsuchvmhdne AasalEENty of the
remgved, the blade 18 is rejected, placed on conveyor
T2EDARG -r erOEd fPonPENENESIROUSNcHNERE bithGe F8lAeepperates
hRe taceRRl, AN%e Qhish@cd HHrdudH ey ned he

urranipula;or Zzltgsthg'partrhgﬁher 16. Tﬁg%ﬁ%xt bl ade

18 i gt heh prbtespaticdatdago ncehti Bughl ashethétdesscribed

fr tk hql der,. 16_have been either, prpocessed, . .
wéglpeﬁ%%tggtgakétsgrflﬁg1d%r§f§%%§tWﬁﬁPf%%E@?%??e%aF&llty’
sbhecledj acenplevadeyarrtkd, wailtd i Benbvec spdrt@fd therectly for

cell. It will be appreciated that the_enbodi nent ,
LhEs T hed AEGSeSEMS §RPY . a KohgesagRampl Bodelehduild. The

darR! is¢atden af- 1 hey & %:ﬂe@ (%%@Ogd%ﬁ@gfigét b?aﬂngu%gmponent

nodi fi cati ons may be made w t hout departing fromt

- 1deopé fokr) heedmvient persefhemetdotheé sneet: Idmidesth t 0This is

rofoil co nents or_gas,turpi ne conponents, hut ma
LD 2 PR aRs T By dp® meRur 6t upeehelons ¥t the
paerponent mabheldesciridetiemboth vt oeri o6BeRPLY 8ata, for
pol i shing operation. Even within the cell described,
SERBPREL had PBEABPEPI et o-fprer IRATH a &t i ifdiengend  of  the
mQBRA AL hAN, o r SUCHESSYUE! Yo LR, 1REFOT G2 9 badi ng. and 5 on 1o
pol i shing operations. The cell nmay contain nofe or
tdef hexgnpneeshisnesduaed nathaveed hif fetentptayess. to make

one _exanples of . the machines that m ght be included
"SRRG RUCRG, 11hi SHP g FOrTRGS onthgCPBOFSL g TS s for
tRBPS headte girceehesniaal irﬁctdhtcf&ﬁaﬂtge NBSH+ReBia PPALAbHSsations.
for surface treatnent; hydrostatic presses; apparatus
Inortiefyevadbditts ngonkBreltarPonEhex &#fte otoa their design
; kcula I4 gl uded, wi thi
e tby ™ her e ne Ty oo Ve Bty Saffitippngptucen
tbpekatyi gardair oy tef negrbe del mieried sieat.o ddiel £ehby adjoin
and_rempved f.romit, using any conveni ent neans.
odE\ BPEI "Eic HAT PG TEED e SATOVRYOT rict RATRGF & Heepupen, S0
thatdersdescmigied, ¥ipaati Banhewhsg GRISCI{BSctly feeds an

bandoliers, etc. Conveyors may be used, as shown,” or
agRUBL Heradi 8BPe NG a¥Rbbr t g Ceakis. tAvrnal feedat iavemodule

nand} i n e d instead of the robot
f%@%?%ﬁﬁgtgﬁe ?ﬁg@¥g§df%ggéf part identity, as

descri bed, uses barcodes but may equally well use

ot her techni gues such as nagnetic characters, nagnetic
strips, surface-nmounted or enbedded RFID etc. or a

conmbi nation of any of these (for exanple, a visible 2D

or 3D barcode conbined with an enbedded RFID) . The

conponent identity nmay be used to confirmthat the

expected part has been selected, and to reject an

incorrect part. In the case of RFID, the part history

and di nensi ons when | ast neasured may be retrieved

- ~~Ee- N o Y r o - o, o o
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into conputer storage. Contam nation on parts may be
detected at the part selection stage, and a part nay
wheoseireted i f too contam nated. Some types 0PCT/GB2007/002335

contam nation are detrinentalllto grinding and
pol i shing wheels; or contanination may be transferred
to sﬁ[g]se ent pgpf@. Pﬁof’ﬁgeanb%dirﬁ% OGes i b i@ing 2
mRAHinihdhebfe byt 168 @HAesEobriNe MBNLPUEALONt improvement
t hr oughout the nmachi ni ng operation. In” other
o dinypemt Sethadsi-cul arly where the parts are |arge,
“heavy @ egonph e ,]ﬁﬂg cqul ecured_in .
separate ?ﬁg?uré. eiﬁggg r@%ﬁ%fg%% Tive ﬁﬁ?t,é%rlved' from
thegeddeigmi fhtehe kidwn plaspeaetersnotibhe .f iBg UF€ediRY back
i%% cog&Lned to deternﬂgf the position of the blade 18

1 & Yo ?‘ﬁ@sﬁf??ur Yat hE PFHRES markisW atBP regels and
RN ntsQW tAeqOr iR apdeSel ek Amiddabl e prchi by the
tool to machine the part. This machining tool, nounte
contavdddingedPpyampbehfini ol attdre, maghénihen querfarions, the
4! el .on. r ditignal, dat
cn%? Ee ?E%%} eg aﬁgk#%gEﬁéé gi%?%Et%gep?gggsngSlS%ent’ and
whoster olglkeiomgtognputer clBserneasur the deeiségs an@tent. Their
sensors _may be licated, to %%ye greater confidence

b EMESsut Brerit ST or°to gtk é??edgﬁaénc%l$?lcﬁ%ﬁ9ws the
mekchfialingr esardhier Focass- pantyolddag a%@l”prjrgfLmﬂE¥dt K& the
the formof a distributed control system This may be
C@ﬁéll!tﬁomi cﬁnfihet%orﬁtlr@mleﬂres shet hereaesyidgaltime and the
2MREANSE fLgclinkedo on JIRy be one in which the |

machi nes are autononbus W'th only an input trigger.

Wher 8yt hereoompiiivent  ictent i fryfomnstosied ByrRFID 1 machining
i nf ormati on c?n be stored . in thgggart itself. For

OB ERLIET Sy nf BFAELPEACEboufetRe S viRe &fPeREIAthi ngnd the

phbsteky @n@rdarbagowd kershared,yand wpuld t%@lfﬁeng this
accessi bl e during subsequent nachini ng or asse :
sgpeiatiiend. nowhedave dpgmeckatetedpat idi f teeéntto control
chij a Wff tools.w Il suftfer different ,
t ypeggg? p?gag%sssbgg%éarg P%ﬁPPhaFaaEESPFBSS i gnd machine
mednneathes.wW th grinding and polishing wheels, but the

same_princinple qﬁgqbe applied to nmeasure and

conpEds &€ TFHY tHEC MR iomnBe YRl £4l IBpchy part, so that
iee-Baaf i be opabstyrbbgh the tABLeghieRCh] ) ]

lthat i's appr%griate. Infornationegnethe ?ggfaﬁgﬁégtiéﬂ the
naRdLRAFStBipgmayobgest ortd amdimized tof nedbgerébel measuring

- nt.. e ored_informtion c be used to _
PP E i X curil ool RS alhadiTHe hgopRation
ints kicteuner whan nedwongeredie relf Usdisheg rJhens 08bnformity
an _be fla 3ed for manual replacenment, or (in a
o uFP&bﬁ&né% PRp 8 L&Ps tiém) i R ered Hig oM i @Bl eyvirenmental
ih8oahgeiBASHdpi 4o yse ks &{ﬁ@fé‘?t b%@ah%tfé‘}%agfo be set
tool selection, for exanple selecting a newer tool for
wathomerer conéaldepaet. Ghivhereglusias ddee figlish ¢gcle time for

ticul ar i rtant, or_.selecting an ol der,tool for
mgﬁﬁégsgc%5%¥c§' p§F¥£%ﬁe%(ﬁh%,QQﬁﬁgHgﬁﬁgh?%$§£lng operations
pepeobaihean. Stati stics nmay be collected not just on the
parts, but also on the machines and their perfornmance,
this data being used for predictive maintenance. This
informati on may al so be used, for exanple, to prevent
hi gh- preci sion parts from being processed on a nmachi ne
whose condition is determ ned to be poor or whose wear
is determned to be high. These parts may be rejected
fromthe incomng parts queue, rather than risk
produci ng out of tolerance parts. Such machi nes may
still be used for less critical parts, whose
specification lies wwthin the determ ned capability of
the machine. This is advantageous where the cel
operates unattended, for instance through the weekend.
It is anticipated that a cell such as that descri bed

. e Y T
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part, but may al so include rel evant environnent al

data, for exanple a tenperature of the part at the end
w@boosle4machi ni ng operati on. The provi sion of P¢I/6€B2007/002335

information to the next prodéss reduces that need for

that process to nmake neasurenents, and also permts

ontrol paraneters for that next process to

i ncorporate appropriate conpensations. In this way the

conformty of the parts to their design intent is c
1 ek metned SoraPhir§Rrmavel @ HRGHAANGT CHF TR PR e PATY/

key anet i ' phorsed: CebbgppRytad] dklbsed-
tiy eH%%%Fﬁ@rg§§¥%%5€9%%§%n%gg]conveyor transgort
1564 Vee rSD hhaed dor fexdnptk, of peasufeédi phrageters-

directly feeds,an assenmply .and. wel din | 1 j ch i
2¢ B neeed 3SnobuledfMitshithy W&ﬁ'é:hpgg‘% Efgeecde]?a}%hgsf el!ilsed to
2d $udHUS tREOVi dogt Aot hgd farrapeiearsm nfoa matki nimgchining

operation that offers a significant inprovenent over
ok@o®pioet hods . The initial nmachining instructions are

degived, from.th Lgn 1 nfent; ({hhe shape,dedh nthé Odasured
3. ym? gagnggbggk%ﬁ%?%?éhgﬁon ﬁgésuﬂed fromthe parts,
phreietbest oohprasd wmehioresiond i qratthenensi r IreRns tool

to nodify the controlling paraneters far, the machjpi
nePSHEEFBRES  t he cMEGTEd et hod BT OHRESE Wi t s thg%@%?gnment
mgggﬁrgﬁgﬁggtent, and whose geonetry is closer to the

esign intent. Their performance is therefore, , h
4i nphovet hathi 28l sl aldBivs PFESFEENW nichG 1far addt eFE1EH €

be_varied an Im_sed e P 1 90SsRRFe§0with other
mﬁFﬁFﬁFgePF Sgﬁggcéééﬁﬁbf%?ﬁé andﬁ?he annun? of
opatetiahswonkichg. mByufecdudiing tloetientdr re eriftor al

machi ni ng operatjons, statistj.cal ta can_be

SgederBeEdOd afd tHe RRYcELEEGH ol St M pe Purths? 2t least

sbﬁgr oggd PYcaPpk¥ishgebhi pashakicstkcabhrknowsedgetoThggnerate
now edge 1s used to control the part final shape,,

staalishgcaii nnoanmed iand apealti Adendiashdmdice cngFation.

storing jnfqormation re t £40 ch rk. th [ QU

6can£begﬁggg§d R t0 su E%%ﬂeﬁ% ogg}awﬁgﬁﬁ'iﬁ FhegkakEStlcal

ipERhastivh NYs r sider; the aiinber bdhedisuoretel ess upargneters

operations is reduced, and by taking the known

oot GhRaiPeR NS &RSFFERIMen setting control

Jpar aget eps i hig CoRfiydridng i@fi 1khe hisni sheddralest iSin  this

i mproved. The use of environnental information permts

siprictiifalcatdmmtr,ol Widranstedieransehe toet afick h afor shown  in  the

confidence. This .reduces the total cycle tine for

ARG i T and T duces the nunber of handling

operations perfornmed. CLAIMS 1 . A nethod for

perform ng a machi ning operation on a part, the nethod

characterised in that it incorporates closedl oop

control based on feedback of neasured paraneters . 2 .

A nethod as in claiml , in which the feedback is used
to adjust the controlling paraneters for the machining
operation. 3. Anethod as inclaiml or claim2 , in

whi ch the neasured paraneters conprise one or nore of:
part neasurenents, tool neasurenents, nachine
measurenents, environnent neasurenents . 4. A nethod
as in any preceding claim in which the neasured
paraneters are stored and can be shared with other
operations in the manufacturing route of the part. 5 .
A nmethod as in any preceding claim in which at |east
sone of the neasured paraneters are used to generate
statistical information about the nachining operation.
6 . Anethod as in claim5 , in which the statistica
information is used to adjust the controlling
paranmeters for the machining operation. 7 . A nethod
substantially as described in this specification, with
reference to and as shown in the acconpanying draw ng.



