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ARG NI NE DERI VATI VES W TH NP-1 ANTAGONI STI C ACTIVITY

Field of the Invention This invention relates to
Weepsiens: meti cs which have NP-1 antagoni st ack€wGB007/003993

and which have activity of potential benefit in

t herapy. Background of the Hnvention A non-tyrosine

ki nase transnenbrane grgﬁﬁbf%%nggégpllln 1 (NP-1) is a

receptor for nenbers am |y of angi ogenic

cyt oki nes, part| cularly VEG- A 165, as wells as a

rec tor for af rmleulscllds hor i

ﬁgFlﬁﬁﬁ?ﬁﬁ ]gwéﬁtlo Ee§ r% Fe ?n t%?éy@%agggﬂ%f and

moneurpmmtlaub@sl:dummgbﬁmmmlgl ahO@IéﬁeI@tpxﬂemedl Ain a press
£oPRALRLC la‘;}r?%nglélﬁle}lt' ﬁnk'aﬁ‘e‘ﬁaxt Q Jrediai&,d h@erg:!{ﬂ\l% hand forming

cone-co and chenor epul sive activit
OfsEMﬁbﬁéﬂﬂM gheeNPmﬁtﬁﬁéaﬁéen shown to play a role in

t heppeiBRMLrITie] lof r@@m@om@ﬁp@nse aThesld dteown NuebRhique
f condltlo i n whi.ch have a s f|
nloRe SEFISRERO PTG §)ucaH< anr?y SSTHETY g eEg rises an

uppsn:ha@mmgey@cm seasea thaweer sandlphémfét 0| dl“he upper tool
lsaEQHggléa 2 5¥ %féﬂﬁbléwfﬁéiﬁg Ne W, gOonRUNGISE ha e edge

i'scovere have NP- 1 ant agoni st act|V|2¥
winBecor didR) €698 ﬁPﬁ@?da§ﬁécﬁlttEEepFé§@ﬁﬂn9nW@H:Qﬂ%‘% of a
présgomiINd=QEhf asmd agulDlof:QﬁHULll)@alrd (ITMBeﬂ.@MI&rX tSol is
s a direct

shﬁaﬁgn%%nghaf. RO hfef RalERnerd, Phen, qprobust
modBtiiaga ahdedts bendh et@@NHp Q@¥+01 INHOONE gFacp; A3 the

n e t 4 Rvdl
Stégle l?_i%aﬁ:ro O)%éggr?c!? a§p esa%rﬁ%r%aﬁ%pen A
cenpdapdResntary Hrorraii af k?f gg % ¥ the upper tool.

Thuedertqwembwwt%la 1@, fORkar +902€H3 Qé@dp,ofantdhél inschine

or a pharmaceuti cal pt.ab
VB3 oo iRt R T Lor T e Pt T R ity the
libebedi neat soRr efertdld ygenties coipained ricseof rddiwmsl hikecting
e X Y 1- ef: bavg.
e R et e e e T R e T EeE S Png fo 1P TR
PreRE ite@dntion contain an asynmetrically substituted

Car hen @t om bEheaﬂ%:?é@f&@e@f thRicS a8y "HBLEKE 28Nt f&rhdd by

c npound of for ve r
Bies oimstc e Ths ST PRSP RCRh. 5R PEIEERAY Of
a WMéﬂﬁHﬁﬂKhtahdﬂdhﬁmﬂésnféd snghe sberbendsnEpsmed into the
di nd a opnEr
prPn%lEHf%%ISE% nfg t:SLnon g%céﬁgégn?§t§¥gggghg%égg %?Fater
thatnl 19 &l Smebanap:pmﬁmlabedlbhat ahgleormsr sclof Wdee of forming

speci fic compounds of _the, |nvent|o exi st t hese
"Var e-§ ﬁaﬂﬁﬂé%PV¥t¥ﬁ?P?%e 28opeldtS ¢ ﬂ%m?ﬁ%eFP?ogengﬁBgeangle
ca%%h%%%réo "Ry Rherboraed afi&ls t Deod opa® mith g&@ﬁéﬁaeﬁf‘_ upon

gen atom and the swtch of a single bond and
thedj serehng dbabke tedge Mef hsas d#aftwazahm?@zﬁﬁ oﬁ@lvwerd By
uee wel | ckpewg1t g4 hoseesKidilad i Rhe art. AS ysedivle to
this specification, alone or in conbination, the term
intyleaae thferbindt abeyPad ghb0or bk ageRerathsi AVaRkfhen due
£ B g TNed b G- HOT £6¥ABB! RatBRLAY! chet ki mBRORYIstained
|sopropyl butyl, te/t-butyl, pentyl, hexyl and the
bendkeanghe weédm k@rylésm‘ahénarw@r omatltc ‘h?ﬂdl okar bEslerstood

Aand incl udes ph hen a
HTOU O THE VS 1R ey e SUBSET Ll B0o0] B baiy e oF
tHay antNeRtgrmayurdheft erhe " apypeenelcokarngagdingal €neé lower
aroomati ¢ hydrocarbon noiety and includes phenyl ene,

ol !

I"'phenyl ene or napht hyl ene. The arylene ring may be
substituted, for exanple by an NH2 group. The term
"heteroaromatic" refers to nonoval ent or dival ent
aromatic ring systenms, fromwhich at |east one ring
atomis selected fromthe group, O N, or S and
i ncl udes for exanpl e benzofused furanyl,

t hi ophenyl ene, thi ophenyl ene (phenyl), pyridyl,
|ndonI pyrlda2|nyl pi perazinyl, pyrimdinyl,
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the like. The activity of the conpounds of the
i nvention neans that they may be useful in the
wo ewavemst of di seases in which NP-1 rmay have BCT/GB2007/003993
significant role in pathol og%. The conpounds of the
i nvention may be useful for “stinulating nerve repair,
for e tye eur o at f. 1
antlggancerﬁgﬁrgggg‘:e%helg ?rgg%?& &in 9 lﬁ%ééﬂ tool
arrpadement dfn aaduxé@as‘@%e%ah%damﬁ% ofLat h?é’lql nggherally

toR¥sheMdLe raayi edenkors ey r&%é@\/\fn.ﬂg Figansy ant Thus,
surg ery Yet other conditions t be. t eat ed

25uSPRgE ESiFourith ToRHe THUGH 0P | el 4des & profile 2
mdhsesas%r&mng asn@sor.i asTae dhselises pedis rlslagured upon a

preMY g%”%d&i' ald o qag%g' Logenesi.s 4 %dﬁﬂﬁa?%’e?a. fiabetg ect. B

macul ar degener ['aucoma an ure
prefer &pelt i USepresipetndscerrra iingen | ey bléroflle 7
whii@hmul &t ed nand add npsteLeds by, priecegunesal apd 'Ul81 nghaped
conponent s, _known, t o those of ordinary skil] e
Thgr PrCfHe Sphr BFr i 2 BPVE héTlc %ﬁom%y aﬁgangemen
de@h@seﬂ by tFHey sku | 4yash qeelrlsorhdmva ngimegan dathgléhe of about
gsual ctors. qﬂg! e bj.ect. t o
“8pe ]fersé% ed o t ﬁe p%t @%&CHR%P &irl?%oun gt héeflrhg tg about
158dni AEBERaeibn WREN S@ltﬁéfblaé r DU 1679 aBRTHI-St 1 éil’ieonlowel’

prRGl UdeoPr @l , 5 ENtJraMenousngi HdAMMSLULS a robust base 7.
i ntraperitoneal, intranasal ,and %ﬁbcut neo

Fignt dgon St fesA cofmpet §-WERLSBniBReS %A 7 ?e%lﬂaFﬁﬁlal 5

hals0 IR be@ild heckby @riagonose ianfridvigentantef f eatss @in be
semaphori n-.3A .on saX nal t gr.owt ha ti

SSférv ngel Isshe%tentlgal béeglp |% tl%ngﬁv{ﬂv’%hr% 88t!1_8n of the

profddst ithgimethet eligiagriowt L | Arsewhakdt itng n@ﬁvéndlcated
tHeCRRAIdY UndTLasing B &QQQQ§nqw%ma@a wrprgeryyanpNBrlie 7

ant agonj st rray pronote the Survival of
er, oYt nt ;@\ré@pv&ﬁs.%olnea%nsgtr&ﬁlteﬁ%ﬁct‘t%aw%uFfa‘—gard
toC @M Mo eythanee grhcEilld 1.ty in the applicati ons

gi ven above, and may extend these applications,

to Hre®TIRF nEGr GRRTFEA h 8Quskendy SBFis6dS o‘ﬁepl‘:ted in

Fllgscg.@e@na @ﬁté:&%ﬁi@ge a@f@lm@ﬁ; Syredi peasss to'aﬁcem used
evi denc u ests a e or I N | 0gen

IO GEHOE chigs 4 ha Rt Be 858N ey Pe, VP abdtrure
pr\EGH-d nddcetnangi dgevesi $ooi caﬁcer Iney@tlmnseafmpects the
a%%%@&e%d ﬂtgah&nara% %{F}%r peases. Eh%rle_;forf Thus,

tagoni sts may have ications in
thenhl ®#eT oRcefl VEGH deperdert difyi dgeresies |]?\a9cﬁ skas@resent

tH&P ébé%fﬂ@g@niﬁtﬁo”ENH@ltéQlahaﬁrﬁﬂ}@ €F b rr@ﬂuiaatshagt 15 to
g mTagD %%lem Therefore,_ it ma be us %I fl 4
BRBGUndY%f e THREHIT on &?OPBP ur mp é? & S
setcﬂﬁﬁﬁipl ant .a | mm=dd t bean aL4\|Psi;Lcant1a]g@h| st eyméogpeted 13

g Egﬁef%radé%ﬂ%f%s%up %J@ Jeddl tUmoYr gald.s ndlnto the

Stecel | expressing tunour ce
arRottamd all7appl ilgat FYRE oPirEiEsSERRCen & i d@ﬁﬁ@é?d ‘in the
£ ARIARYa I bherRgr e oA (NPh Jantipgonbséahasat the material
anti-metastatic potential since it effectively
15 nh# bbestcdrri nohateet iahlliesiortt @ ek¥9 a-Eert ubdr pressing
adBldd XoPr :%En%' n&?ﬁ@? Gelhnf HAl ORo-dbg 1! o nﬁroflle 11

exanpl es ate the 1 Avention. General schenes fo
m%W%eé%l Hoe pebtiemaet Pés dFTPWee?Avéht in &R aperture

piyoMideds . EXD%W@Q‘&‘I@'le@%t ailt waribobd thpreQideandit is

sol uti on pha exper ts al so
nSh et Fone AP Sibnbd | Sh9aRh? Rsfiiia, 1o be removed
fibaani t thlﬁoipm&)omalterﬂaﬂ tLBi tyhd t Boereotrbutyhere is

LEF R PR RIS ol SPOLOBAGRLbOTE Gy e

9-fl uor enyl net hoxy- car bonyl HATU 2- (7-aza-1

H benzotri azole-1 -yl)-1 ,1, 3, 3-tetranet hyl uroni um
hexaf | uor ophosphat e; HBTU, 2-(1 H benzotriazol-1 -yl)-
1 1, 3 3 tetrarret hyI uron| um hexaf Iuorophosphate

a2 A . o gy
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under nitrogen, at 20 OC for 18 hours. The reaction
was nonitored using TLC and, after this tine, water
wor®saddsr to the reaction mxture (approx. 1 Pd)/Gaaw@7/003993
the solvents renoved in vacuo. The resulting red/pink
col oured solids vvere partiti‘oned between 1M
dro I ori c ci,d S [ 0 h
=BT aPLC 2 hE) Lorhe iaide S eebsth SRR liRe By che
spaqugomqﬁwars@twmaét edrewﬁs*e hferngd a@éteétlél(ss Rappicularly
whik) coThergrgani ¢ phases were conbi ned and washed with
water (25 nL), brine (saturated adLLJ]feoE)sF sol uti on, 2% hat
nL) IndrY & ofr  rE§nesrBitsut F at'e: er 8HPARGLERES the

acﬁ@!aV’@fﬂEnE eB?VEQnanaﬁgqgg Eﬁpﬁc}éﬁbﬁﬁhby adfbf ekdedding 180° is
/brown oily solid lid was then purified

dlﬁépﬁglﬂ Hskhcbrias Eﬁﬁaﬁaﬁeaﬁaﬁﬁyaaﬁeglﬁpiiéa gel
(el ganta@idaraeet dtieh SspexaReof25tHed. present invention

Bromp-tri s-R hosphoni um hexaf.| uor ophos hat
EnEE3 ) Hha ot (0CRLEr Pa s GPPT N P ThE SRt | haoeee
to( Tevemvel | a 1lmegprithe ﬂqrreefa;c:mdnsg 1tBemisiol 1ckg¥aghdrised
%Qﬁ'he rea?qe%téqylr%@e%% (§seq%ofrﬁ‘ec§cq;yomat r[p'l@lr@vilt of

on m xture was then stirred, f
acsga@erSAhﬁér#nemas YR HE & e%{f@tﬁ% %%q%%n%éperture and

suppBRYed i Nupy@&euo aanddtelﬁ@ebeéhfdue thsso! vethaipadet hykceiving

acetate era rocedur for the react j.on  of
DR BB REnc A Ware. APERCERF Port i Hee Rt o
defifike samene s lowe)inmsfdissbbvedtieridl4tdi d@antofmed, the
od te q) S | f

R L T e O
re@ﬁg@ﬁolré‘la/ mgedFomy| tehlks | Berad supep, HrEMSifgs about the
redddedngPobkhony $& @i @m@ Redlss &’@:@ets@te br O\an

erature for

ouTYPARLLY +t FOSCE i LT (ATt SOt YbhS waor Cire have
a ﬂe;ducfeddtadmlﬁeatdwe/ol uPes sl vl Imﬂn@dlwtﬁrmateon( feature
com lfS%gl S pggi?e\éﬁs \A@%pl%(}a\ﬁ”lg/h I‘EéythDWetJJ_H \'%géﬂ )eature

&n Aci I'ed wi th potas drogen sulfate
cofmarq&@@u@ Sekatingn purtieee oy ttdg Meiteailpil a?t%hﬁasformed

ext paglked 1Rt 0 wihyhe ALet8de, cbhgrpbases sepana) efiavdio a
t he sol vent rermved in vacuo to afford a brown seni
PrEAPIE SiniCOR BAEYFi9™ -ed using flash col um

chr ayatiegrlaghy athesi |sicspagel (etelning etdyéracesat ehave a

exan 50: 50 increasing to nethanol /et hyl
roé%l%t%t)‘é%t%@nbm to afford the desired conpound. Ester

bui IGeinegaBllacks it ershedieat egecgénéngl pPEEEdmee f Have an
ac%%da%x%aﬁ%@ﬂ%%l%cﬁrt@% Gl i Carexyld.c acid (20 -

50 ny,, brono-tris-pyrr.olidi nophos honlu
ox AMIGE IS JHiR o[ Red So Al s B nih  Sdjacent
adiidém&fs)lmtahﬁ:n@](’d—eﬂﬂa)te’ﬂr}d Tt rnd urigihtas st | rred at
20 QC for Omntes Di i sopr. I
%aed’z%&% 31t he Thickt ulghlg ot EFrEd %%Lp‘éj glr;:‘% 0

symrrrame&alTWéocaﬁprtdmlmceelamn@ qreningy) was added and

the fa%q%talq m xt %% was PR SLEr redafhor 24- ée?cmour%ther
at 20°0C. After this time the reaction solventtéq

Alireiapdd vied ¥rac & Can@CENEtPES didvVparti tTRAHE each
oﬂ}hédjh FCbeéLBl?&;I dHd Mspgueouseisipdati i antu@ omls) ﬁ]ﬁldltédes an
t, e 20 e 6s were s arated an
a%%&?epant e exC% -E'f déJ\% Lt hyt asgéét ate (3 x 20
) Ty‘Ehe:adrlga,nlt:h@halsegederece@vrbngedpanduwagh@@ramatﬂranged
cpr('iglelﬁec’ataur f)ﬁ:ql laq“fmuﬁe Qlle\%h' %ﬁ bgig‘cc%-) ovgﬁr'lﬁg \(ﬁfctlon

magnesi um sul tered and e sol vent renove
andhcuibde 0edPeEr @t Heher aEETEESRdue. %Felrkéllyfpr%]a%dﬁﬂéie edges
id¥rgommalc i 1dhe Fre: Boupediore DG Gr Wey J1esve.

f noc- Ar g( Pbf) - Wang-~ H Arg( Pbf)-Wang-~ The

Frnoc- Arg-Wang resin (typically 100 ng, 1 eq) was

swol I en with N Ndirnethylformamde (2 m_) for 30

m nutes. The N, N-di met hyl f or mam de was renoved,

p| per|d| ne |n N N-d| rrethylforrram de (2 m_, 1:5) was

L 1 e
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The scaffold (3 eq), 1-hydroxybenzotriazole hydrate (3

eq) and N N1- diisopropylcarbodiimde (3 eq) were
waele@sobasrd in N. N-di met hyl formam de (2 nli) andp@ddseorn03993

the resin. The reaction m xture was agitated for 3

hours at roomtenperature, However, some scaffol ds

vver i tated rs e S e %

T oniARe L AT TRy ol Has aed i Lo Blesent

ln@rﬁ@ﬁll@mon‘e]tlﬁiaﬁe :(% RrEpYigethanolbepslipy) tepd a5 described

ablA- diget Byl d.rdmm g1 ( 2 dilpreAcKai sRicdL541 WS be fFformed
erformed and, if negative (i.e., no free am ne

inkped )recfaﬁé PESH T \Was deenmed suitable for further
t r amsfodrpriliyon thise thred sB tlddBT W/sHOBi/DIdREY) sHaged .
scablold. zl%f%eeﬁzgx@rlg&pe%%' Qﬁgggggadrt%t &difrace the

eq), otriazo
pPregs3 ’Ct%ﬂr afri@tcrrwmrelﬁe urrﬁﬁe%aﬁllu@r%phﬁ)s%ﬁm%d (Boefpcilitate
I.ssQl.ve R I e (2
= S R e DR T S B PRTRe o RE Fo?hEs
was %@@e@ldryd t hber ezctuarons xtane wasoaghit aakengorard axis

1% @fc QR enpey atr &, %{@veer sonpescaf f kee tool.
co\%/%ries%aegl tated for 18hoéljﬂ{s ° e 8 S o0

ents re renp
Ceppsmie. U8 naGRISERES: G vERORRS NG WARLSCLIon member
rediaghler Qraaﬁtr-{n%ng(l&dgjpan axgthanol (5 m ), and
or ne 5 A Kai, LSS
perngnlb rrré @neg&% r)(esent n Pté:gr%tgmm%lll now be
degraséosd) | thewaEsran was<edeeree d 2gdi t\abtb feafdygnder to the
ac%io@g)q% rlr@t Q2w 1Mefhad, Gy{iRwBr OP/ DI PEA) The scaffol d

rorm tris-pyrrolidino-phosphoni um
hex&Fidior bphEsphaf 8O0E FdPvned® arsSslv@Foh in accordance
w1MhNa@p&It@yld‘forcmmpi%dezlmh)nﬁntlon, and,
di chl.or ozrﬁethane/ N- ol.i dtone ( m., 19:
and “added® t 0° t RePr&S| b e§&63 y?aﬁ%ﬁ%s(gormlng
pregessasviddded wmess héorreangr @nrangermeetwae agcpatiegce with
achflord DAL AL IO0R SRRLAHLE, hovever, some

agitated for 18 hours. The reagents
ver &5 ehBIeee FPOmMAIRY S est n ignddi hELFeLt n tRasPsRG hagterial

su\MH ha i @lﬁb@toﬂﬁmlé Whih et hangl aﬁﬁl@L)be}&:ﬁﬂi Nor even

Ndi net hyl fo A.Kai ser test was med
aPRHEq lnrgeg];{{q e“’(’r (’éew R§ e M privventy, pi‘ﬁé’r press
t orodsiingg ma&mmhmu aabvelflomsf urntr]erregéatrrtfb@rraheorentrant
nafhif-d el i, 1 3idns, WRiRdrice MACURPHOT dR1  in

eprotection cI avage. Genera pr oc dure for '
orgyiRtHedt-s of AsuPFoRanPaeés Bﬁowaemsor%atfﬁr%setorhethe static

nalhdr@y nbaal @i hiche esbs1 ( twii @l bzénégamg ﬂn@cﬁh}p&\@étes a
washed wi th dichl or mst hane trobenze

e
DT GrRAThI o (B e e SfNetoP s BRRFOFBHS LS crder to
bedidc hilos onet dmanel ( Eorrb)e floldneded By taspedyd anfnéhe3 present
%)ntJJ}f Chion @8&1&}6 talr%ﬂ agistiated fan 1640 to
OUI‘S a mtenpe atur reagents were renove
irgradadie Wﬂe’fsl'll ntkresdwyerréerdwptrr@gdfe@ﬂ oot haReey 2pxess tool
1rITLQ>pe£T§EJh§HO| (Zn X a2chagid Ny EEE)EMEEOVJEWH:HQ Fesent

. A chlobanll est was perforned and
“Wé‘dbﬁlr% Bi BITBSH FfeeSHRLPERE o EUESS BHE rakihised in
oS- deew&i]b&mé abl epfaxs f wetdeers twhnisior matiichn. Generabl is

roc dur e sy e h
Cg h% e l\l—ﬁeﬁﬁ&#;am #%e egllﬂ‘r%% S‘W%m??t of the
aqtomtrrgrs 1peq)flde§ wastedapi Lhtdi ¢iel dpermbt haﬁ@t(%f%@% to be

fcﬂ?’mﬁd éthu RPBeR¥L ; S FRNAR ioh eﬂit%@héd@@@lk’éd shape.
di chl ororret ane 1%2 nL) and the reaction m xt

Theyi PELEALREE 18° Roi S5t Golohd t ERperaedr eth%&‘%%%"?ﬁr during
time the reagents were renoved and the resin was
washed with dichloronethane (2 x 5 nL), nethanol (2 x
5 nm.) and NINdi net hyl formam de (2 x 5 nL). A chloranil
test was perforned and, if negative (i.e., no free
aniline present), the resin was deened suitable for
further transforrratl on.. General Procedure for coupl | ng

o o I a L L I — .
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The nitro-containing resin (typically 100 ng, 1 eq)

was swollen with N Ndimethylformamde (2 m_) for 30
woreeweneds2 The N, N-di net hyl f or mam de was r enpveRCT/GBR007/003993

chl oride di hydrate (10 eq) mas added to the resin in

N1Ndi met hyl f or mam de (2 rnL)>and the reaction nixture
th\féazﬂ:%@ afcﬁgn{éﬁ Er@&é’éé lg@tl,lQﬂ\egtﬁé{rlg#ﬂggrﬁr(aw'rEliatlvely

sh reagents at room tenperature e reagents

Fipede qcamarediténd the resin was washed with

N, Nedigret Byl { o1 a@ei-gecé 5 M ryp20Hipys & €i&€ot N component  in

NN-dlmethIf rmam de di chloro than
achgt | "RRRENER, TR | BFRRARe PAVRAYIONK ' The
aod:lmlactmm:il teempfmseanal ibaee \Bes veateh eeln@blleandhel fctuator
to°°1§ét dc,\é%lﬁle ’e:of L€y Wo%?ﬁ:q_tn)g‘ t h%ft%?l'd'ln‘éasfrom the

deened suita for C avage e resul ti ng resins
bagesr 3 dr iled @ndﬂeerfkﬁé’&%mrp?m%?rt@ in the "form of a beam

spHaRIQL ectEﬁeéﬁa@ﬁgagﬁrorﬁsert&feal d@m@e&@&e hembeedugsi vies an

t lid_ph Th 4-
A TR Y AP Ry B APl 7 R0 0Y. T et vt whGRel arive
arn t3b diohlderfamet Ransh{e& Bema)vﬂlige agleditlnyee 3610 egp will
I
o O b ol hahi Y 2= 2B o) oy R pele fisi ving
apEnETSe %swaéh hewd Porloy HoUra ian Z@e%n$o€ilﬁﬁf—lon in

sddd ch%&ﬁﬁmmgrégedéﬁﬂc@&d vasragded andtthbe arrangement
r actlon m Xt ure |tateg1for

a
Y s et S oL rBerRahL Sashdentat Brs 37
w1dJ]cI'tb@r emgtidge dchixithads) , imethar@serd yx & nhytruators 31

i N,Z-,Nbdég(@n{zgg' 5fmmld%cégréaécen“)vltﬂngngSEgo'e%”%tnlea%%esent

e resultfing resins were
inpgardmarpr i orlt owdepr @@ec@@@fﬁ@@%ﬁﬁégéh%n&@se rollers 37

wiRnooedus i ven n%@smcrtqcfnea&ﬂ |@1ﬁk§a?&néﬁ@ ﬁ@thdap%scemal
The brom ne_con ning resin

e R neb{BnER) dhd e uershedr i bo. 3 bag tagritse’ S anty
clmﬂmrgied dlmedﬁgaﬂﬁ;edtbl Nevaebibey | frdtaraniaderand as it is
etr (5m , 1:1). Triethylamne (5 eq) was

Sha C?%d%e reacc%l on mxture was further degassed, '
t et ek SdEFphedyBprysphisne)pabeadrinE®t yedorsngil wag 11l be

acadded and-4 heorgagt heRaMhyt %@w@a sklbrednter wi8h aspects
hours at 90 0C. After thlSterrTE he resin was filtere

oan# RasREGSHREh NERER Fe?Ry! f o SePEBEFRRFdr Dt uritt  Pe
arfrErbed 1Sudh Fhal), B dilneith\ddgrerafbdetnat eesp2cxil®s shaped

r rglegl)vlﬁ_r}hglj N-n‘g?ﬁanofgy %%'I%maq_%e(&:lf%g% —:}.11‘1 ePﬁosg{:%n%frﬁ%%%%lons

ThEhea ¢lasall oF ngl r@%ﬂbh@tﬂ@r endFiLgd an@lér ofaeudteipr hemd grature
arfERI P&l onf cl eavags - l]@eQ eb@hd@hgc edufie 15,00 SAkince with

react1ons on_the solid phase ronmi_ne-contai ni ng
AFREG G (ﬂﬁpl EBR yPli‘B%)e% 1flvé?d3tl%r Yritd aE?He( i . @POSlte
riefht andasadi @l:melar bonaten ( 18uer, 2blrcagueansesol Hdgpetive

re i n degas D .
A et Ry T OF HR BE ¢ B0Y BhpaF BYEFERO(RRLY dripiplation to
ea[c,:[_h other s(dhpheayliphwiphi he) appreciated that the actuator

wil e_er cepgldichl F@Aé %%Jgérﬁe)ntg CoaP! &% W_'LEH the material

or onet hane pr ox was added and

t%ob@tlfé??-”weﬁ{ heﬁ’“&é@a%%%ﬂrdT et ﬂ@ﬁtmb&ftﬁfea%gator 31

degﬁr&dé/d sthrwad .ata 1@1Q1@Crf>eat18nhmr1a wten this div@tion
he resmq%?sfllte ed and shedvvl

| REGITEIRA £ Gr i ?15“%&‘”’) R N&‘ﬁ‘?et fA§f i 6F affaerilt be
am@trﬁﬂoc@dﬁecﬂﬂ)by N, d¥edi ietfielctormamedeefr1533 . It will be
t ), it I, ( )

ST b et (10 O RO PalT | hg. FeePRl el mutment

dri ed under vacuum prior to deprotection/cleavage.

General procedure for cleaving from Arg-Wang The

peptidom netic resin (approx. 100 ng) was washed

t horoughly with dichloronethane (3 x 5 nl ) and dried

with nitrogen, then a solution of trifluoroacetic acid

( 1 9 m ) trnsopropyl S|Iane (50 m ) and vt er
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were then |yophilized (-54 0C, 0.08 nbar) and anal ysed

by reverse-phase LCVMS (anal ytical C- 18 colum, Therno
w®edoabedsr, 100 x 4.6 nmm 5 mMm) and an AB gr adPENGBRG07/603993

_ 95 % for B, over 11 mnutes, at a flowrate of 1

nmLLni nut e, where el uent A vva‘% 0.1% form c aci d/ water

anﬁnn %{tlé%ﬂ:t ]%]V\@ﬁe mglt{?aﬁcg glll:d/J.%C néartj}'&ﬁe &bk plece

conmpo ds were 1so afe as trifluoroacetate

ins gngageTebite Wi Sy e iasddtaties SLeae Sdnpounds
Con%wct gdtuskbe tis.lfselémtt@/@aeahgl efdrinBq) - A-BENR NGheet
he present., i nv eI ates to bendjrng %9 Jﬁ _—
Mokt e B O TSt O B TR E JOTECEL T Bl REacut o
depfrle&s tﬂm nemgmantang:efrreu‘rue i acondeort andc hurevpab’enduhgr the

%d gﬁ)r mt?l,% Oéeﬂebﬁ%hy ﬁ nEEerdrﬁi St gr eécc‘tuator head
or m ng conponents I's a vve= nown tec ni que and a
ln§t131|<§dé1|?d Pt egBebEake Béoldshger¥drRentnt Féonprd sesThA size
anleﬂpp?én@\é'lngcbﬁ@lg@ﬂﬁtiohm’@f séath Cc d@alatdhe Mppa\flll be
tool is profllirdﬁ1 have a sinple radius alon% et
ATEGOEN e FYETi ¢ Ffye 1$hafld PEPFPPILRE S Qﬁﬁcl Rgtion
relmlih&rel Sm ofhea cﬁ)sEﬁBSctImh serabeas3a godl tbei apelpeame 36 is

I t e ttom
SJ‘Z ocks Ql[% % r%]g ? ?rf%ﬁ:tr?%%n HE é&%s suc thaesgemClve
qn:m@énorf P dackt ofnt héj acent caq:‘wetoreo[%lpweééntc§oss at

arl YRn€akt¥ad @@m?beﬁebnopee "YofLedt ral | sRd R dhe surface
. radius of the bqottom,of the upper t0ﬁ| Thus, the

JUnsEC Y00l TRE PAYET G COREBASE G Ate Stchi heOhPEEET non
fxtﬂmluﬂpe#uﬁﬁmtemﬂes ventriagl bf wheanthtdemiavi td bbe formed
I|neo act | f entre_of 0Se: i-us : S
sec E|Jhg gﬂg% Ipo ‘i} h{eﬁo e |etrt11%% %‘h: E'quéij forming "V
pzfezasmmg:ea;s i nT]tih% peeeesva@ll bet adi hpthd apprée awvggrial

td hgk ths-eherial s fardmyl hyrthergboverdescridaddr @3ening
t ool arrangenent arealgenerally of a sheet formand t

SafodirbPanghe BEIBERES PEIEASITRR O the BF 0dBELCeaRY Sbove,
tneara/ctgjaacb:k yhehdsondleradjmderrﬁatae:tbawtsr@reﬂlbr beha@rfARcted
the m possi ble a t. b ng "\
T R B
w1¢épa’chey sur Tacemr 84t r@mlab@htatlsmlirl‘axulmim dle@e@ad@mtuators

£ HERN v&ﬂ?l S]Qé' ags?i%%l&eﬂ@hlﬂr e rofe et efidh 68 Berowhead c

fornmed use of special parallel sided tools it is
wiggsdi b"FJeglf-% hﬁ%@e%@uﬁﬁioé‘”sl |eﬁﬂtthe§ey‘%9ﬁﬂcf 15H thgt actuator as
degeinataal | irevendgt.hen duelllo Beridgf backedf ihe dor nexjaposue
ial the maxm‘%é stcalned end_angl e.w |l he |ess
T

I,
djtrheq%:lﬁb th Vﬁ'qu det’st 0o 1’* hat e OCIlSrC ms ances he
agey-mmé' V3@ wiakl nemvbion angreSEntVDéwluf onfldleremor &end and

o dihe Wléf’%o angagi-fged he | ower tool. Fig.

1 |I ustrates a_ typical formng "V' press tool

ar r At cated preef sFrnstare Ph Ar§. JPASaRdly left hand
o%?nﬁi?ﬂgtyTﬁl@W@r dsaritde gﬂd afi 1the Jeor M nigré¢ 0£€88 | An  such

Il us, .as ca e see an e Vi
TG T br 5710 cSoLHRERES P Bhd1s b TRasEantially
tlpr odathe Buts adecumed alporcanprassdenhodst bhengagela length
ofmtt%r' ageﬁagﬁgastgoﬂ'stﬂll %daﬁ%em %ht 0%?Qﬁ£§ of the

rovided | ncorporating a form ng profi
Pﬁ&ﬁﬁfé%\t e@[‘f%@’éﬂ/%usl yTn |9§1<§En<é¥lé¢lmsmﬁc%habéﬁ aﬂ?é‘tures 36

rmoaéferﬁaeﬁoﬁe%@n{&% aPVRIID kherpi MadH r@aﬁeﬂeatlong a

oUbtiPSs P46 b | Hd TR banai o TahGE oF i €5 the

Pﬂﬁbmﬂp%OaxdepeMenhndpogerrmrta@rhal tBesmdinptbacksuffiece 34
re 00 | n ta.a st
T NE oyP) Ehl0 o6 i85 St enandasarat Laea L pbYSoveriap

tes a sit |on wher e
alsﬁ@tthmtmimlgahaexb%e& ¥ent by the press tool
arrangement. As can be seen, the sheet 5 is bent by a
downward notion of the
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profile 2 in the direction of arrowhead A . As

i ndi cated, the bend angle 9 is typically limted by
wo b@s/os215profile 7 created in the | ower tool aPdI/GB2007/003993

entrant aspects with regard to the end 3 of the

profile 2 . In order to apprbach 180 bend angl es as

depicted.Ln FLg. n t ' ald Si I

tooIIgll sqﬁged&Th‘fqgl?ooﬁé hg{sgg%ésé/u%s%t ita{ll%llty écglr%g %t%%% of
acgogtess' Wwildpdrate eSpEbirient7agiad 16Rath dop BEOVide the
deg,tﬁ_@et r@&&@ﬁﬁd j ng blre @{egr ﬁﬁgea@rm]hl: FoSipé | abrtln@d_t.hat Normally,

epi cj n : : us, the laqwer, tqo is
th?e&ffje?eil t h)eﬁgi;gbl?é B}ﬁge%fegdﬁfiﬂgsgtrﬂdt h‘@lﬂa})e?)teur]eoﬁg’ejfothan
the matidthal of n tihe fworrh ofpimcsheet 15 twedes f orfred ey axial

0 e 0 pr.ofi 111 r t ;

de%l%ggg; %2%%%46%2@30 t %1%% glhfe orrgmiﬁﬂgeerenéf 1%02%9%21& og%t %fl untt
lemgttdri akhis dmly bdirds VEFdednatepeafienfit R t grpected
madhitude SHEhwBikeBRBEANGASs AR LdePhict edgi RHehepfOsgBdorming

State by Flg. 2b it wll be note th%h?the terial 15,
PLOSeSEnt ~ t BSUFSCART i BRY y 2R Gpt S2CA 88 Bhr 1 by pPERSPRG L2 te
luactiicenn ioh tdve aldpey fovthy taod Hendeds byst hedpretielde about
th%l Q{Tné/olf}rgaﬂln?ﬁ hfﬁer?ﬂ}éﬁcgbqn %]]taerxrn%m%q.yB ﬁ}getggtuators 31

aperture profile . Nevertheless, 1t wll| be
magp feecirgaaf j1ejat ew cssagychoptite whare3wandlereds allow.
1Pl @hkhe dilrdimbesdermvedd roprtibecter med patari abelsorm a

and therefore there is a linmtation upon the bend
cogtgEoxchi 8vabfe. P¥he "’Ha]rﬂal h5dfdagRPEvate WiRGCHR Petween
acfwistthers diafdonigshetdet yakcal l yldygtihe spr itig baskdiatqur ool .

of press for -isalis . par 1.i;Gul 0
T T VT B B RE Abde T AR eo SESgearY 0
pridvadeacti egehénbusk liewd dawjies appleashi g dnege region of
X CRedi g 180 ielidficult with prior press tool

arrangenegnts, In accordance with aspects of the
pr eséntWihb ehRei %%%té)?% BRavi 838 & G- Aopember 33

widQnptiyplinglaypr easorpoessect Oar okaye formd eria@l dearurn the
formng,. th ool .c cter] in_t : .
aCrtél(‘,:’w‘esosIgitso fjgtrérreldmbtg'/{]%i SP%?a ?%gs%ﬁgagshgﬁgﬁggﬁg\%}?ﬁéﬁe&atlve
ta dgpeqd vecigirpetk rec¥iXi ngThperbipe aAUcsuppdit egeate the
ndRULA-dekleqt gy, these, shaped Lecei vu@% FPEHFUr 8wl M5 to

adj acent _actuators alternatively Slanted to define a
SNIEIEs SHhePR gL PB? Bh@ REFeioR! '@ RFH I YRdPeRARNY of the

A Ua0nS 4R leotal e ahaid 4 hesgeespaet hye sdefilect or
to receive the material” to be formed upon preéssing
abodtid-het r édeFitHgtepert nEYPECH br FEANEFLesél flocEggard to
achiphgald Ybe_ﬁdgﬁ? dr t he whapegieeeei v g BPET ttd ebBav®rmed
a low friction feature. Possibly, the low friction
begamcdura 8fpr iReEsiag orpele - Gerdérdisfenthenppgnclature has
bddr CEkQHsF%@EBr er FORPIIRRS RiPerL §NY SuEbace-bBbaton and
material to be forned. CGenerally, the deflector
¥-'ses a spring bias to a pre-press configuration.
Typiria} | y,4d hel Shapethreceipiang aferdnines kaverggements in
rounded bott.om neral |y, . the_sh . LVi. . \
AT e ArPactaathy CPanBTBaraw (AP bdet gt Prior
topenprgssTyiwalny., tHaushaped ¢aecebei mpeaperaumasernal 40
g%éiaépﬁw aGt uahQrs f%lxﬂpt o‘ff_*! tsf n@ﬁ@éﬁ’ ledt and rightopove a
nerally, the shaped receiving apertures are o
resAiEtg capeabyut dehéneechrivagnopeafrfg Ot TEReRad yreceiving
agd¥c@eddilatyy s abutragsdriother .addemat ialyatcdhe. These

actuators have, a ce _bet ween .each qt her. .Possi bl,
ATHE Pt 2 het ﬁé@ﬁ?{%gt et &r§la%‘?cllyu3‘ees&aﬁ“%l?ﬁ1i af}éc R‘”Ilé'ht hand
ad edewreibed t heeadbualpr suclisehalfyptbal |gcttaeoshapedfaces
34 £CeLVENOBPeLLUres &fe aphanged Syunction 41 between the

C
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to define a virtual "V' between a bottom overl ap
junction and side edges of the aperture. Possibly, the
W@ e@e/oexiges i ncorporate the low friction feat uP€r/a82007/003993
descri bed above. Al so in accordance with aspects of the
present invention there is p¥ovided a bending tool as
scrib bo t,0 p teri
sug T Crda Pape T PEBSE, "Bl PLASSR D AT ° E, use
prevsessteebl 4% t éar wwlgerfépe@ @avier 4 ytheh irection of

ardehaber Spar€o arde@zﬁgitenermeaqg thecpressnt£HO with the
erial to be f litate

t hrqugh the nma to fa
malREater Hhait 1H0 Baha P natfie DT BIPTA bl by Ragerial 40
mﬁe)nelta)lel y,"Whe factuedt ovd ranelal ipgees akergsan @eitseen the

juég:rtli'o%lt eryl atnbi t t%%ep r 'e%%le%al 387)(' S o&'ﬁgsg;?%%cteﬁ%l in the

t heé "acttat ors “bend "about
dipesidion ezlfatamr@wheam@ erSI Aciifralaldy slerBravefl fentBlaps 4b.

t he TRf &SENt LPVERL Gkt ilanovs beedesshidied: dyivay ek ially
nple, and with reference to the acconp

bealrtavw%% i PRRSChS - SEggIeRen PF TR v Fhisormaerial and
thact uat:%tloﬂ" asoefedanee Bubh -aspects afhide ipresénrt initial
bef BNORL IO A, ok G Rcbagrany ¢ depiction of
S orm ng process WI press ormn
arreimgé‘fmt 4% m@a@ar@ewwahda@memen‘efthehpr prests tool
42l N¥BRERAN. tAS i di calod ahpwedds i %4@ ffygnl ta§9r@e%d S0

mat er i aI such as sheet materials vvlé a bend an%I
adgevdiin BRe et tappTr0 R SR8 1S nedgety of tHe =2ccommodate
deFarsitiaimtasDdfogird dompriess dHalHengnardangesnt s as

wel I, as Wlet hcor (igaiﬁj t%stchedentf’urncthenxat uret%f tglrgcrsgsén of

t 0ol eng ging a bend| toor in operation. FiNCi
arpootilesd izl Bresseparhéisnaifc i Lﬁcetloitqmesvbﬁ\e%*@oél‘la is

ax‘M&n geaneral iy 1Neor pasal esgar pr §sspr gﬁgﬁﬁd\’\ﬂat lﬂ'e@trdrop or
a press_tool operates_in order to en

Uﬁ’éioé‘rsl al SEeP®R f 6Pfed. 4By 2EpedE oftePe p 8sent In such

c i NRME O Nad CrgPRPRRENLS ALy Wd liSedehl Bkdehd & 180°
interact wth the downward progress of an upper press

bergblanisH operation. I n accordance with aspects of the

pr esent Fllgveniéorf@meaeefce@et uatorcred ereRils ape in the

utilised in order ef res ess wthin
QAR Tt 8 SFE TR P BR e | By SHEERT oo thaY Of the
madhendrdlc 40veperiie ofothedacttouai odsspredi esda angle. Again
th%apé‘?%gfleet ";OWQ%. d 2. 0pL&" idle tonhe 401 ged E@iok{%l 42 to
orrrat on Into the desired shape.
acheitarg dﬂlear]@Téi @&t9kal |y deforned thensel ves

durllftgtmemr ess fégi’p?é&a{tré&e%ﬁc@lttl@é PrReys t£BBS aU® has

relatlvel ed.co ent.s. il lustrates a
AP EuaCEr CAONEAE. | RSk BRtEe WATE aspRct® S8
beafditre ps@esetite i Nuebetdal The act.iat omo8ioeonys seyaically

sl 4€s t to ed o
H?(%O n&ﬂ%@v@%% on dlri‘rl:ﬁg %gﬁ} t<{1 It%léliég:%g&é’g Gk? 86 the
nacteilree@@r Smm@r bggki n thige Hosylm4F @pbelad §pmpﬁgd from the

maed.endi ngof ronn thendefikegt,or mﬁ%}peihe33té§l am aﬁtsua;ﬁtéifersed
head i ncl udi ng an acg gtor surface 34 an ve ar
thef t dSdefPneS® sHaped?t E@@lﬁ“ﬁgtiﬁerPEPQSéée 19$?Fl°n of
aﬂxbwkéua|meﬂhéaaetuatypscahlycedgeaneé whehskapedts of the
reesceel’cyl Ng2peht ew%?lw l%ccg]vaé/lg %h \Ar/ Frigt I Bg.lbe;g{én%ress
UhetT on VA 'sUCh i Fcunmst ances as ep i etedr
cqnf:tgmer@mcamgerréntaumma@rls:a@iyarnee?pﬂ:mﬁe:de@h EBe| eraterial

aceRbR %%nt-rha@ndf obless Iodd e exeegllyfeeorgﬂa&s@us % the
an assenbly of actuators 31 In a bending toal

degeasn delhcREWNIRCREpRERS 1 the preseApli Afeds &reatter than

1984 | ihe gppnechat esbphatiihese tipld erse37mbbkib® 40 then
driven by the action of engagenent with a material to
be fornmed in use respectively in clockwi se and anti
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cl ockwi se directions to envelope the material as it is
shaped and forned. As indicated above, a nunber of
wa@edsacnrss 31 will be assenbled to form a bendP@yGBRMI7/003993
in accordance wi th aspects o% t he present invention.
These actuators 31 will be arranged such that a sl ant

rAEs T QErhRgeheSRECEL N Shapednfecs) Vi NG APERI YT €S tyuation
will al ternate in opposite directjons. The act uator 31

tymaétléa Hhe FrgteBivs 8F & Ifermesh P Hat i ecanytll be slid
s iatHvasent oaet Lt&t@r sntn 8 bendimge t @0k i WoBECQiGarRCehas been
W th aspects. he present. i.nvention have an
reénp?ﬁfoescft e%rl gh hand SEACCH ar;cesdﬁctﬁhm r\clz\qﬁiljrst aficeg gement - as
outdsipent i Ve abijdcert aot untady Widl kaveepembvepisetess with

fldidesd MdEdAdondo each other. In use it will be
appr.eci ated that the actuator will be rotated by the

engademéfitl lacton2RPFRCLRESHAt BY i afSPBCHR foF nddie wigesent

imegaribd ochdte Lef isheadsaetivattyy Sdrlephededal nwktl. a3 bend
this rotation will be in the direction of arrowhead C
ang i gTEBEEE| SReandL8RT | B2t Porf T e bECREEBMBHatEEIRF1on.

Tﬂdse det | et olotebeEsSBry kb Widil1ike undesst ged thateliable
i's deflecﬂon i S gs a result oqug?ut ment and _cont act

PR et 18I LLPAAES] SFG L, HHORATIE D] ecdhpn Actuators
asertgra@emmdw bhet hgpactidyorf stmepe Bdom Eaehtamatuaﬁfdlal and

de??s]ioqléeé yghaa'rhg/nﬁ dEe-dd OEE‘F/; éﬁ‘@ﬁng‘it g;u oslip o¢Ehrough a

cate thi's eet nmte t to
lagqsr ﬁ%@ﬂ% BFOEHES actRRY OPTL AAES| ﬁhﬁa?ﬁl culTie %Ormatlon

mds- S35 ther defyecti oy nBa‘oakraa and tbhgrae;tla@t Qufficient

head ncl udi n erture
EohE s19% BRiCHRNEr A GO | agff'ﬁlaa% SR8 Fpo R Ui lar
the |énde arr abged such phatst hepe iU an:a@@fbnelahe bending
&thI§Ct ' %gpggggow Pléfe t B?eggkke%v%ﬂ%@eélfégw agd formlng
e aper e isS sized to i ne press recess
anﬁanngEnuewpechlveuacauhieVesaname&~3@ham a@pécem@nltude

uators L &7 9SS 8L a0} nterme |a£e %ogtmn to
roces e
4 Re®an®ac ua or sur ace Junct Bn? 8 approaching

1§0fcorlpor atehignr ahker @c3®uart dtigsr mlmgl bacbnqualltles of
h%lr1%§€§§1£9r cBeayd nghfed hguBR! 8 ?éleaeul{ﬁnforg?d p%c!dlsmn

define other points in a general virtual form ng
ofhr &ss SrlEgess. PﬂFﬁ§§ reeeds aFFiohe Righerst élaﬂésltr?@eratlonal

sum;eﬁil @Icrorcaseesf offed disrpressell | ntouttite PRESS, I RCRGonent

5@@1 def i gled b tt e_ad] acel[; %ertoﬁsres 36. .

cyat &9 SBOvEcS AUt oF P ReHES i a8j Sc8frS coperation

asac&ua;@dﬁs nrddede dethect éthaas pesart moflttihestpresdi ng high
A ﬁ@aemlﬁﬁ agenen eENty it h the wlfj[afs% hderstood

such at wi't actuators there w
1%%%@@@@@1&1.1&( tHhe RFEREIREhE Hidowhaadcephredt with an
add g handeagt pabeesseifdierasi deepf blie @ uai©Erasl 40 to
bede icted in Fig. 3 will be deflected in the opposite

TN to arrowhead C . In such circunstances the

aperﬁtmresd:%a’wcﬂl abave| opta ipr eggodwoint ntisadetheoedges 37

e 0 e eri.al,to ne
O§ ?Fcate ﬁéﬁgégc%%%%r sa{mf arrg &éngrggFP%‘% egt 'r?%l%se will
engagz'rﬁ Wl ARdStadi | BObetappbeci BeBEBedn sudilthough other

téamcluf@éanﬁ@&lti& agteat aks for pedtWddn-R&ient if rollers

subst ant but aItern |y configure
223 R THIAXFEI CPEnGrRogt Y he DeRbLaY FBI PPATING function
asacemldanee Whlhoaspectishof dduespresgentoi nuantéwiently wrap
apertures 36 and defornmation
OL{%H %gg?éﬁqﬁ?frg{é each other along a principal
axi SAEX- xXanDdie egeRBA WY peteibther ssinfeasfs t Ace generally
rdldNGIPRl axi 8 Xgpt andogeagsably the aghyatonisurfigce cayse
34 junction, that is to say the apertures 36 al so
overlap along the principal axis X-X.In use it will be
appreci ated that the stack of actuators will have
sufficient axial length to provide the
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desi red bending of the material to be forned.
Normal ly, the axial length of the bending tool wll be
wo oovges21ishan the wi dth of the work piece. |n tBCTEBRG07/003993
the axial density, that is tﬂ say the nunber of
actuators per unit |ength, Ps may be varied

adepesdesh BRORKLhG RRectad Smonht yde of owatkl eads 5 of the
esgnted durin he ress forn12§_process . ACtuators
STASCabUT SRt GAHRTCURG h iSpr GETEIEe WubFPERE] oROEBOmed  to
aabldwihbergageandwbendthg a5rkndacatedlabout t he
def ] er veI e_actuators
oy NERh oy PR Attt R T thorlSLtkibled o be
dam@wlw eeleh ¢ r aerstiarices p@@na@euad@fsned wbetwaet the
ecﬁ@één 8gCOAt bRHAWs t%%x%c e HRUG e vk 9aR% and SRAESSge the

bet ween actuators al ong the axial length of the
MHeRHFRY 13O 2 WREKe BPEEEs He PidvitdedCpESR | Fhe desired
11m:btﬂallyddf@m@tt&maramdOtné@vwdmganaaahhdbwltH@ edges to

I regi on, of the defornation
agﬁ%%&g g@ §$$£reﬁl %nﬁn e?sFo%H that the defornmation
menb&E SBl%ﬂlIbﬁypu@ébkvtpwdorﬁ@ﬁ&teuhdmz&cﬁu&&urﬁo 31 as

1ﬁ§ié‘£@e@ihea§§t WBLQEbO0tbhe thBkt 13l Pre JUessing rothers are
confi uratlon relative to the_principal axis X-X

UgeQst %?EeW%}PIeEF@E@efFHQ ﬁ@@é§§aﬁfaﬁﬁr@Fn&ﬁﬁ%%é&ﬁ%s38 in
eddin ouglt udeowr iavenar 86 t axeayageith emrel epe abend tool

ol _t hi eve b ndln of.the material taq
?dﬁ%@dkgé oﬁ%t55188¥bgh§’ fgl &+ EFG?rgaPFFu§??éﬁ gdspects
of ﬁ%@(ﬁﬂe%QWMemnﬁeanhnregaHdweweachm@ﬁrmpkk@danumi not

11§te¥‘§£§t@' e‘%ﬁhémt gtkahebosbe {98 é@ﬁepey %égerally, as
Consi st ent nonenclature

bendi ng
1?@%%%5%§e %Fﬁﬁﬁlpﬁévﬁﬁﬁﬁ Fieg. 9ifdr E@np@?@%bﬁe@ndfor each
act@itoy. thbi Galéar | thesticatespr ess ber Mdithted in a robust

[ Langene in_accordance with, aspects_of .the present
ST onCrler BRFOP Lo B ERe ForTngE. FRis cowtars may
alﬁosb@npravn®¢@rlal 40 generally in the forn1of a

sheefgi §n<li9§§{:§§ QQQ’V@ AT §Geiy ﬁ;%%e%%rﬂ' %{Sé Nl erial to

bet ween edges of shaped receivi apertur
be e§ﬁé&1eﬁvémafc¥} aBBfAt ECURRDT sSUThede &at u‘-éi“@@ swéuiéh causes

déjEBéI&,(’@ﬂo:? ber rtalteelel}dgkﬁtw?%ﬂt aﬁdierx*gﬂtfkﬁ t@ﬁ{}@l@ﬁ? the press
cri reviously.s at .the actuator_surfa

eSOl B T CER L S RE R e Ao £ B 1Y Torced
thEQarﬁaww@tbhasﬁﬂﬁﬁ@mﬂ appemdeanéngredgest@YL. | NIn such
ci‘ﬁ@utﬁs@ér@é& Q&?éc:\bﬁlc §B§?Eﬂ§gegltzgngﬁ\é%d' Qiotr&%l%uratlon of

direction o ead éscen it a
tRentarPedi FACE hEingt ePpEFUES BE fﬂéﬂ&e@%@fmﬁ?@ﬂ Hen achieved

tiendié batefat ehgabedtOnt Nt ect-he gu¥h f @e@@ac\ﬂlrotnualabout the
a SS,_recess b tmee:ﬁ$he Juncthp 41 and the ed 37.
LR enl ™R SEhe i r eEFi on” r PSwhedtl DFPE titute an
appw¢pzdéyedppessedecasﬁ!gmlﬁmmdfdihqp whthhespetesi alf the
f@s@r?tfgﬁ t14 n! S Eﬁbh' ?Llnl v@.%]ﬂtalugxtc'tuatt%%r é\,{lsl generally

en agerren et ween I'S nater the actu
beyyfpapes Faem 3abshpkts matemeal nvhigh beddi neamally be a

mé@é{]ﬁmbh@n iaf de&@;a'l@lt efidutkadded] JandCuwhdibh®he material
tdommm? ng ngg t he press tool 42 forces_the
AcPTat BFEHr 4 sné%ap %fpa%%g%hﬁl%%n‘ad}agég tHé may be
p@h;?ﬂalmetbefwemntﬂqlee sedges: 3k t:bl;]mcanpmdalt;ecs materlal or
e e n the-material, 40 As t he,

ng ]%eel%é g&scenéb fqgrt%%ewl 3ERE dPFection TS oviteadt ving
aH?W¢MI%e@@@¥@@I#ﬁ¢#1Yhe actuator surfaces 34a is

ar r aped,-40; ghd ovyhhe efeeS 1 tgrisn\ga &royn eéts Ir?f the

teardrop or bul bous shaped en e too

PIRRIP | +RVRRE AR e85t MeSrEtidIghl by eyl bE b6 b@ﬁ@rstood by
beyond a 180 bend angle . In Fig. 4e further descent
of the tool 42 in the
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direction of arrowhead D causes further bending of the
material 40 to be forned to a desired bend angl e.

wa\gasnexihe edges 37 wap around the end 43 of PECEGBR®I/003993
42 to achieve this bend angle. It will be appreciated
once the press tool 42 has &éhieved the desired bend

thge”et@tl'l%% daty StEShﬁﬁioggng'&l 0 o f&f@h@é&%ces as

nmotion 1S yp ca y reversed.
indichteds c st afigns dbe evet ﬁéorvrafi@de Wéfchsmqlﬂgeﬂo“ackn order

tol NEL1GR! i%d%amﬁ%hiﬁﬁﬁwﬁﬁ Eremddeeier ial -formed is
Al ternatively, when t

e tool 24 |s everse%arth IS h g
Pregsgdy €49 f (e | YRS oppBSPFE difPEREPon B e shape
reaéﬁowhga@pAﬂﬂurémtmatorQMGBewcolﬁanse aist hirabipetteasd, are
n@lct 8, PLERET ggl%)g gRILAN id It Ecovel Fpewov%“@émwe to
pres con ion and autonatica
theebe@siea'eeq et &hd ﬁ@te@\quraonammbmﬁ?péﬁéeéréé’s other low

£k EABA b@a§19§8bh§@a%%@p%ucmf she %@Q%%&c%fmﬁ%%ﬁﬁﬁﬁﬂt
bend in the material, 40 greater than 180 it

be
appW@éﬁéFe&Q@%ﬁquﬁ¥m%té?l PeadF rs e TR Gt b%%%ﬂon to
drb@ talt&dIﬁGJorﬁnﬁa 48hosén fehicareist wat itdre tipreatiynt believed
ter| a, f-ormed [ | ece
B e I e
thiet Mpplb@aratppr sdirdred {BEOLEABLGRT arig?eme?ﬁﬁsﬁ@Ct of any

pa@%hlt'a@ﬁ@ ' f_réaﬁ,'L&'e o:’: S cE%%@ﬁaﬁ:ana Jepe t FOsens rWihbefore
further material 40. It wl| be appreciated B¥ ﬁ? ects

refPrERe prRsERC/ O eREPHR tiiht the I YYEIGDI ¥ et not

paff@tienilalk wribhad ke hd sangles: grleateel thkaroh80 in a
single controlled operation. Thus, it is not necessary
to utilise prior art unreliable and practically
limted form ng techniques . The actuators as
indicated, are typically fornmed from sheet materia
and desi gned and manufactured by cutting, possibly
through a laser cutting process, appropriate shapes.
The deformation menbers 35 will typically be arranged
to provide sufficient force for novenent of the
actuator heads and in particular the ends 37 about the
press tool 42 to define the bending action. Aspects of
the present invention allow a form ng arrangenent
whi ch can achi eve greater than 180 nmagnitude bend
processes which will allow an actual bend approachi ng
180 when taken into account high spring back
qualities of the material to be formed such as
titanium By provision of a single press tool action
prior multi operational staged processes are
el i m nated. Furthernore, conponent quality is enhanced
through the use of a single operation as a cold
process rather than prior nulti staged or high
tenperature processing techniques. It will be
understood in use typically the arrangenment will be
conbined with an automatic feed process for delivery
of the material 40 to be fornmed. As indicated above,
it is inportant that the edges 37 of the actuators
have a bearing feature as these will engage the
material 40 to be fornmed. Although other techniques
will be used it is nost convenient if rollers are
provi ded at the edges 37 to allow the bearing function
as well as allow ng the edges 37 to conveniently wap
around the press tool 42 . As can be seen, the
actuator surfaces are generally relatively straight to
engage the material and causedefl ection of the press
recess in use. Oher parts of the shaped recess
aperture are generally round bottoned to avoid
i npi ngenent with the work material . Normally, the
actuator surfaces 34 are arranged to be
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30

35

directly below a receiving opening defined between the
edges 38 in order that the actuator surface wll
wepgage2ishe material as a work piece in use toPCHGB2007/003993
the desired initial deformation and then wap around
of the edges to achieve t he idesi r ed openi ng action. It
wi |l be understood that the actuators 31 as indicated,
are located together in a stack. If rollers are used
Clefiange will extend fromroller seats at the edges 38 in
each actuator along the axial length of the bend tool
formed by a stack of actuators in accordance with
1. asp@ptkserﬂilﬂ@et@wseaﬁxpirmwﬂ@i an pﬂd@ww&rceémetdsokbeésve a

wi | I, not ra e actuators he a
malisiel | (5 oot eh ABHTE s bAYerdouiggterised in
th[altO\IJl’dEQDIfGEHS aaiﬁemtmt borhed aby ow pherad;tltlat ot ta@tbz@tors
u f
R S e e‘%@% R
SUPRITRced WisBve & t Gef lesdagendst )by the nﬁb@ﬂefaﬂl tr@O@éLvmg
ageditiBe oM tR e helﬂcta@ﬁ Atestl facuDlofaM(3M)i Chltauses ively
def | t|ond the edges 38 in order _to gnvel o%)ée thel to b
1&f‘et$§ctto%l thet Re it atPBatWeeh ot h& et +al to be
foefrfeatt itked yadmuzeordy (3he deflatorbiar fhors 8#camdspestive
GeHIERR 00! 53] N e RUCK LLLCUTBLENGES SPEA TLE HNAPEBSned upon
si zi ng and conflguratl on of the shaped receiving
pr@@@rﬂmﬁ eaBeUR | Fhde XHRERITD éwné@@d tRe @%%mr dehe press
re@fgagenent for such deflection about the deflection
er, 33 as s.tp constitute an apprqpri at
2 -pr ods (Mo | HLHVETH doCel o Phe atpetrehoPaBRE . doddent the
shapeehtiegre ivEagh dpeditvidudlasectaudtor fvidtigenefedtyrde
3.f or nﬁeqb cgfnég é*ﬂﬁ?&eﬁa&?{ I&Jal%'fhﬂﬂ%]l.‘ dlIIDOEH@l IIL)wa%IE.}Lctlon
nmet a in certarn ci rcurrst ances, wher e
f epdugrs 'cﬂO“tRi—”ltfées’r ot el 3@ | (3bt- pr esent signi fi cant
4 | oags, +bb1 may bﬂa&%&i ble tasfiermtbe @qtaliaiosSWBé@gha the
| astics, mate or to reinforce or stlffenl%ar sg h
LahetEhapdgns t\}’ﬁ?g GPBPTLPES afpr opRT 4 yurtace for the
ma&ldﬂaaltlt(msbearﬁzbnmﬁfl cations to aspects of the
5 Ppresen vent i d
undZArs %%g %)%t hcg%e%’t?ék f laplﬁ %%\é%l#ﬁlolcPa?lm whereﬁn the
dedilagiast ancegpraseiendi @at R ke e@gé@” 38t@re Pr oHrgedPress

cMdiyy@ld@ss. in order to allow slide bearing as the
material to be forned is pressed intg the press recess
6 f or rfiedt ‘B?it RE HEAIRPT etBi ¥ g BHSSAUITES %ﬁal“"rhy grein the
sﬂaﬁd&r&cmmwaqm:ﬁdm@g ehd-rere taurgenerabtyoml | ow
t he rratera 9 e relatiy 8
7therAeforeima ergri\e{:np d{’:lCJé %r&o%gn Jél%%%f %lé% Wﬁggem the
shpaerd n:ge@@wal@@sagaﬁhuassahptlvastarnsam@twal rayhi bstlow the
&f&%\&@d 'EQ_:gQ ifdy the foregoing specification to draw
attention.to th se fe tures of the invention, believed
8to0 He BPOparfi o t &f¥e RYS %G berMd¥PsEEsd the
sﬂzﬁﬁd t h@d@p}mx@nta@ﬁumspr afrectddmdemt espaatatafranyslant
atenta = fe ture. of, chotrrbl nation of features
erel? %re Feferred 10 and/ or shown in the drawi ngs
9 whechetogl ast Pariniall &n enphasiesdiigibeehapravbgrein the
sﬁ $onGLai §Bng - pchendicrg toal C%é@fﬂ@a@ PL8eR/t  the
cess to receive a material (5, 15,7 40) for formng,
rqqﬁél‘fjééﬂf WeirHderised in that the press recess is

1d or nedrby1aap! L&’J@ilﬂ‘ié’d of naehyatfsedBl)g havafg &herein the
espective sha g q&l eiving aperture (36) and
a td'k% SRR c e(?ff‘ Ttor (33), the shaped receiving
1JaperAu1t@<sl(36) cﬂalméjdacﬁantar@ctcuﬁat@l&r(lﬁl) to 9 wherein the
r I n openi ng for
aet erl%%é( 2 %?%r]éré;td‘gg%% ga %?é (31)

defl ect abl e about t he respectlve defl ector (33) to
receive the material to be formed upon
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pressi ng about the receiving opening to formthe press
recess . 2. Atool as clained in claim1l wherein

weowes6137) of the shaped receiving aperture hBWEGB2000003993

friction feature. 3 . Atool_as clainmed in claim?2
wherein the low friction featdre conprises a roller

1837) a. foo1A §90l-B8i @ Med I Lol 2 Qhegteghm Phe space

mhereln the low friction feature conprises eari ng
befrrsle FTHUAYRE Srat e 1 afe? 02Be T meRMCIEle Aeﬁﬁwerior the
actabped LA agﬁ,preceQ|ng cla|n1mhere|n the defl ector

onpr,i spri .b| to a s con i_guration
% % toc(ﬂl as CFJQ%HE ﬁ%ﬁg@% ﬂgngl & ﬁq\ﬂhé’ll}éerlf?ln the
Shhpeéhapedwecai \apﬁgtatprerst ES dm&d ounddself hod t @nvirtual
ngr. AR as E!)@*:gﬁdo%ﬂ% ?Lﬁ%@@l&g ((‘L_tﬂ ma\{)ﬁerse dk edges
the shaped receiving aperture ave an actuator ranp
°beFB® FRETFBERF ving opening. 8 . A tool as clained in
1any pre@@mrabcéﬁaﬂm@@eﬁﬁl@ﬂdﬁmsbﬁpﬁﬂe£§§ﬁ|WH&Js1de edges

adj acent .actuatars. sl ant alternate
1§B§rpl %E ghe O¥obF 15EL 8Pa?ﬁ§5uFﬁ ﬁﬁydﬁﬁgﬁégﬁﬁgabove
1§La|h1Wh@@@HgttmpkhapedngemeMV|mwmnmﬁsanSaa&&mdlng tool
al: ahout o]
=SYETR sk ) oLOE a5 0o 00 00 o e Ao press
thet pacers2abhie ]@acgomﬂﬁ@r inge tha F@@ﬁSESOEEaFLnﬁd in

1any ph catdfgdmditc 9 atheeebAmkle agt UatDN$ RaVewRerein the
gs t?ﬁimeen each.other 12 A tool as clained in
23

wher 6P AT t AE°BpERaPHSt ween actuators i ncl udes
1&n afti duckigenedt upe folaihedactmatdsin usecn13c1aAm 16
wﬁ@?élﬁs i gedyLRo28Y preceding ldal g% gr[b‘ézl h%he press

shaped receiving apertures are a ihe
CQPtt Udtrough béh\ﬁeerﬁaiae%@%orﬁ%véﬁl a%O-TTEm@t it @A@)Llahdte a

d o} h rpr in
O ot o n AR e et 0 N0 B ST
18ri cARopireaoenends descrlidiagdabbveanys. oA bdrdimgls to 17

whOPL 1 Al Ay et AU | 3.0 a1hepdiangtagl, agncl nggd (X-X)
recedlng%claln1and a préss tool to press t

I N
cﬂ%f%?g%ﬁtt%lB% ?h@HlFﬁ%Ba%h%XF%C%gsaoBEﬁﬁﬁgt09é An
1@rr almgermniara;eméra:l nad; | alahaem 1bn Wherginh tiBe RREEEin the

h ,
a%€§£t$§st88£ f% of clalnwﬁ% largﬁgﬂg?ﬁeﬁgﬁaiﬁﬁﬁw§o the

p%i%ch?¢hn@éusto enbrace the press tool through the
material to be forned to facilitate a greater than 180
bend in the material to be forned. 18 . An arrangenent
as clainmed in any of claim15 to 17 wherein the
actuators are aligned along an axis (X-X) consistent
with the principal axis of a press tool . 19 . An
arrangenent as clainmed in claim18 wherein the
actuators bend about the deflection nenber relative to
the principal axis.



