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CATI ONI C BACTERI OCHLOROPHYLL DERI VATI VES AND USES
THEREOF FI ELD OF THE | NVENTI ON The present invention
wo edoatizs2g 0 novel water-sol ubl e cationic deri vetT/Me28030f00607
bact eri ochl orophyll, to their preparation and their
use i n net hoBE,OMDI VESSED QUTICUSIANI AUGERapy and
Te%h%%gloﬁ' &1 of tunors and different vascul ar di seases
Such 'as age-rel ated macul ar, degeneration, as well as

i nCherprgsens imvention roliates terdevigesand methads rfgr Kestaingsblaad flow
in BtOLA& BRBH Y8BselD8Ad mrttté%eﬁslx?g‘gcc@&h%&w ations: AMD.
e-rel ated macular degeneration; Bchl:
DHEHS ochl orophyl | a (pentacyclic

Difta8relers 18 b 4 diryadionrafimadtyor amdm Ideaidoy trBspesealg) 4 Bovement

in gy ks R0 Bty ShS8orepoekioR et YR Gy, or

exampl¢ aap@moatof@usnstrmmmatmnh/yvo .groups at positions
Prgx?:liﬁl rbfers 18- b&ﬂ AGE o FUR oAb PARS & R)Eat%on, E?é%@ively,

grou position 8); Bchlorin: bacteriochforin
m?vpngeni m fgcﬁfe@ppgﬁ%{p e fpgraten or gécpp@tlon nearer to the operator,

fob@cdnqne @W@c&h(ﬁ z!uﬂm@tr(nlﬁ@hﬂ lotatedMak #4vd. he central My
re ne
a0 Pdifasie i e, BB R 3ns RORiQidingl ais of 4 blpod

ves®l.i ved from Bphe); Pd-Bphei d: Pd-bacteri opheophorbi de

La@erﬁL hedC r&&x%r ffegeg- il Qo;ﬁM%’éDflbnacshgstggﬁ ér]%ﬁ‘[&#&ﬂge to the

central n% phot o apy;
IOMB@@WA@K@M @cblp@@iveﬁse chl orin having a - CH2 CH2 COOH

A FQUR i8tcoRSidefddMerdifbeldwkdThting dPafstandllyl Ixialghliyty 340 in
h rou t positions 2, 7, 12, 18, and ethyl groups at
t%&%ﬁs 5 3 and 8. | UPAC nunbering of the Bchl
BazbkgrouaﬂlAaes is used throughout the specification.

alt ?Ac?us%ﬁ&ﬂf&%ﬁaqrt@ﬁl Hf{hlér@c;di/gg@e& & %5%1 t slow

car oXyl1C a ters pos I ons
blershBowr tor theyextans thastaffectadeidssue mpysieckivagnadguaisdperfusion of

hf%é%wﬁé%@égﬁgﬁ%g se : ?glk'\%fg{ggéug\lsa{h‘?ﬁ@d%’s‘,r&ggﬂtn% %)Qﬁlr Ry tissue
NeELNs§ise /8 ﬂaqa gegtHupely; salpsation; # &ﬁpéﬁ? HRiergh oge “éﬁd Gfrdiac
vessalthrt eriCcapdiot sz als iatthod (QV AYabbud scadiing dakdisc imdlfunction
ﬂ?otrid\é ed by light), that is uptaken by and retained
aniere r or another tissue to be treated, is
f oh| reksdredytrentmehtaforrmgstosing riieet! Hoivothrongthalpagtiallyobeeluded
bIOA ViG]l &les g&kﬁtﬁﬂécﬁlsgh 11\%‘?(%1?%%%‘/%?% Qtsﬁ?f %wh:thacket

reacti ve oxygen_Sspecl e S1 ng et oxyge
hereig thuide WEShheses pdiag; ¢nd tsrmﬁﬂ@ma efistab ﬁaithe occlusion. In

an! gtt@mt V1 FoRBYandple, the @ umeh@ﬂ@mmsea%gﬁﬂe%fba@lb@ﬁ% e dcdusion

SECEhaY & 'clvaﬂ*aen o8 SRoRidet ! kel igaRe h pehtign, and
1n¢mmnglbtdmel flawrthrotiflathel veagtd. t o spati al | y confined .

f@t ?cS’tYafnlgmo&lﬁcfl{ae %cr?]%d f\Pers?éTé/ r &ﬁucﬂlﬁ‘é‘e ” Wa?yﬁgclﬁﬁons
(CRsY’ s)réhe Bizs @j éhgpeerivsion aoh ltb;hardngbﬁ ofigrp a'taé:ntlt ynmﬁ@ﬂnl% for a
L@&‘é W@“tcﬁﬁ@mé@c@ tﬁFBugBUéndogfsfa'l‘l‘?rpa%P@héJ Hbc(lﬁ’il@ﬁ Oﬁéétaﬁﬁ ‘blood

ademar ar na e wor |

ﬂoab Bh@(f%b/yﬁﬁailée‘{] W@F%?bwr}gﬁ@emqu &Peﬂlglgolﬁl?eal iched and

1n§tanﬂilgh\&1’§§é19mlﬁmniypa$mﬂ1b>bd@blmldrﬁ at siegicaMpriode@are dSsodiatdd with

hh% ‘3ﬁ§ﬁ¥ ﬁ E f%ﬁg oval for treatnent of esophageal

18 &R, Sfichrd tsmall cell lung cancers, absorbs
onMpgnywads pxast fatthetreéientrof canlided bioodovgsbas, ahbaving their

mﬁ gparable m xture of nonomers, diners, and hi gher
ol'rgoners. In addition, Photofrln(r) and ot her tested
phot osensi ti zi ng agents suffer from severa
deficiencies that |imt their application, including
mainly: (1) relatively meaklabsorption in the visible
spectral range which limts“the treatnent to shall ow
tunors; (2) accurul ation and long retention’'of the
sensitizer in the patient's skin, |eading to prol onged
(days to nDnths) skln phototOX|C|ty and (3) snall or

r r g, o P Y
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and drug doses (Trachtenberg, 2003). Because of its

| ow solubility in aqueous solutions, the clinical use
w@RooRd206Bphei d requires the use of sol ubili zi NRCHO205000607

such as Crenophor that nay cause side effects at high

dose’S Fdiest Nead,500804nBemh@r st tlo, eacic ei dewice wetly “...one or

ol e B CRen SRS 8 i v

byBath ketptingraeaplsrciueh @srt Blhivte ar Bibe. &y smrrea@lag &itmechanical

fof@Ninh R lbeiuga th@(‘Int@'iHe Bloddensstelt w@u @auoaucﬁ;sﬁ&ﬁ s@I W6 %o tear,
These anlﬂnlc

n&gundﬁ can adm nj ster

frachirea 0k e S I8Pk otGH PFGIYSiPR ?lﬂl% dﬁ% u‘éesse wall. This
disabtibh ofthevddchusiun megeckatxs cldnee! or a phsbgevsdyoof sufficient size
folF gfea}%)e'}srsraggé Qtf ! gﬁlcfaég{lﬁceg lnat’flgen%etfﬁ% Efﬁé 2‘?%“%%,% Q{é Hﬁ)uﬁged as being
jawn ppemmdm an acipation elpmesh 6 wntmmatlopcwéﬁm adtuatipn member 54
m? b ‘ﬁgéﬁﬂle@ within tA888dembly 'ﬂo @¢le the8wHectibes 82 eﬂ%xﬁ RisCfirst

erlvatlves IS present AN reqllnlc | stu i es
clmd posttion tages petoRdeaPsiPOSEPL.GHY JREPYET CBIPOdERBYISa e Jaw

sekfid@y 41 Wl aveen Yaridig pdtoeometrids, LS 6uDasClimiies to, spade

SHBNEE GBS ekt Hapaay orryeviniihe it sratkby Wil dver qurve a the
eﬂdetrmngutam seedic pow) trecan@damandi@nafinatiesgbenenit i n
%5@6 fte e/ Ia%wg ODerk § of &2 PRAd régdéxffbé‘%thv@ & spreader

escr es C orop derlvatlves
haa/mg & plyakiyt 0§ estipts haFlage gpeademilanmey F@mﬁﬂéﬁn?’gﬁ’&lﬁﬁgty of

loﬁglrtud?iﬁéll dy r@ﬁhﬁlféﬂ%ﬁﬁﬁlw aﬁﬁn@écﬁ@ﬂ'ﬂ@t@' es;teﬁeﬁ}@%az&w&e distal

descri tetrapyrr C | es
PR A1 Gheolr OBy LAy POrDA O e PFEE: BRI i e spreader
1 ovqrrths esreavira 2Bt ehgstoutp and alloves ﬂmm’rtd expan@@Oikeinlargest

al%%'z aﬁ;fd a?c{b%n&?l% tﬁg @bﬂeywﬁ‘g % ?llu%ugﬂ ?lltlé %}J\fgeln(}/el'qlgta%%ﬁg the struts

nam ¢
lnc&ﬂzm dgmﬂsp@ltlmthough the general for nul as di scl osed

| N SBRPRURING H, 99[‘74? @syfRa Raek %rde‘?f‘c@vﬁ'ﬂ? BR¥kpander forming

derivatijves, It ’be " hot ed t ha1
ﬁﬂmwbaﬂe@réﬁrﬁw eoﬁéféﬁla g% PXAEaPlRg 13%té ije%“rfl 8, the expander

010di$£tbOS Eerme hn@@‘igtaté&atsllél@stlshbﬁaﬁﬁlalgl bﬁﬁﬁ{ﬂﬁ;&l bdi@ surrounded
cteriochloro rivati
b SR A D oA o 345 b T S gl 32 ind the seations

S5dact et leasthsubrstaphiglly pdedlel &t BMsoﬂlhlaand/\m the oentsd ddmgitudinal
)?ngmg chave enhanced affinity to endothelial cel I s
or use™ phot ogg/nam c therapy and, particularly,

vabt dﬁ%rP%tmth% Bhb2dhhEleassp el/ab) . tesmiRYPEF qup_esﬂlent
cdrﬁk/&m g\%nﬂlﬁs @()Qszﬁ"ﬁtmblﬁh’t@dﬂohﬁlﬂ tHeebﬁltc rrielhBéB 8nounting pins

erio hIoro ive con .ainin
08 BRE ch pdraglGrinosher Sioah Peﬂso%iao o ing dagitbers
2@ erebasde of thin FStIﬁ}bEitbf fesilienhietdriadl whiclargqpai theirebdnyginal shape

IR ORHR Rk SRy TG SR bicfliens BPK ey
cdnnected améd thygr mpmgrmtmbmlous‘@g pins 208amdeecag thei pthenend of
AM{GB cgﬁﬁéqﬁ Eﬁhgfegp b 1s dﬁ%ﬁéﬁg YShnleSted to the retracting

yro acterl ophe he “at st one basic group
rrr@ueaagéms %o a p05|t|vely charged group under

thﬂSUtsl PAaesaNo COH48 10D Bankds t@@dheaa rhaliiekaFOmpcldnism: “Rear

B o2, i Sepbhe B 75 L ke 5 nluces

ifitthitheoncaet atigs 878 wlhiah macemiodate sphereodd twhensit is in its most

SSRPL T B B0 15 3y A oA Bt open

conposi tions being useful for photodynam c therapy
(PDT), particularly for vascul ar-targeting PDT, for
exanpl e for PDT of tunors as, well as for non-oncol ogic
uses in the treatnent of agé-rel ated macul ar
degeneration (AMD), cardi ovascul ar di seases and skin
di seases such as acne and psoriasis. In addition, the
conp03|t|ons can be used for k||||ng |nfect|ous agents

. e . T .
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Fi gs. 6A-6C are phot ographs showi ng the | ocal effect

of PDT in mce bearing C6 glioma xenograft and treated
w0 2005/12462$ conpound 5. CDl nal e nude m ce wer ePCT/HRED00607

with 0.3 ng/kg of 5 and illumnated with 755 nm | aser

coﬁﬁg%%& Q@}né‘cﬁémﬁ 70, MherEii@ als6 A nap hodraat@gisplacémehieof front
r_site a,PpPT-treated anlnal%(zﬁ days 0, 4, 14, 2
e

lin fa%d”g@ld an%g moNablS fram ReCtisy: tunor site of
dgnKkUS Patend INdn4g&4&,34q,d€altmibmh teashdsua rotatable dilation catheter

Wlhhgtsgﬂﬁgt ﬂ) “i’ﬂ? Egth?tte W&de@ aaﬁ?}q]% I‘egor &&%ated member 1

contro

wiicln }squ*pwlevlm@ s anEhager hsad/ W@r?espél&r}%lb}f BHved SUiEpRe st its
dls';él' ﬁ gl &dipnl iaaélﬁﬂb)sd (diﬁ(?)th@twﬁ@)lsarﬁi GH spﬂng Riofl. has
OV\B e

opgnech HENK &ﬁ ;;%/%a 13 r Ob%kg\y“;s[%t ﬁﬁ fiﬁtag W%e ngr%l ajressure

m&ﬁ@éﬁ 41 dn @6e Qlummdmﬂﬁglnmémts thercoll7) ismedeutle goarseceid o gteel

d |
¥t YSETRS fHE Tps pisie
th¢ ndjaterd murng to [ﬁcprm npqgturlgq dhe metgb |pr@qsgw§ember can be
mMréE %lﬁlgﬁ@(g Qierﬂp"eﬁ t(lﬁrs%f tld éﬁir@&)oﬂ 3lar k

t
t rinaﬂ§| Raggnt No pﬁ §§§QS§ nea:;: | %%}hg’fr Yyith %Ih&lsmg
“TER- cﬁ@aﬁh@uﬁt@d Bldgsiag exdynfirthl bﬁlﬂ@hﬂi@(ﬁl’ﬂ)ﬂl anore lohged spreading or

ol Yl B LTRLEY SV B

suGh&m mqgmtt e tmam‘ter i aFuiGhermopesiherey és @@tacuatuggsdevwe “An
aglton ééh&éf@d%&d@f@ﬁ?ﬁﬁhéﬁ% oglay GRbve 01F éuﬁﬁate Be bRR) end

ur-wt 5(5 ndi cat e
mcmbcle fironm @i fnss clysed m@sﬁ@gapﬁ g]ém%praéqda}ryg to a second open
pRATIES ARRLAARAYIG. geri vative(Figs. 8A 8C) or wWith

d.ill t d d
"COBO o S Sea P, Dot LB Lt 20l i
whel @nctetiontmegberTf4 phaycbe praladed wiithat t@w@smbby to move the

duct
Ja&’o%g 81@52% ﬁn %} %se Ri %ﬁ)g&zhg%ﬁgﬁ )fcpﬁg E{)E%ﬁg %g?{l ?Bﬁtﬂleig’a‘lngvarlous
embedioemtso mﬁd]gmctlgxzs J oy kglge agpaiensol geospnes, aglyding but

nétrl}rgﬁé((?foals R9R0Se P sirisde withGecdiRavd fgve ante ¢l btraight with
I N

erlogr g r at were in
CRVEH| YYD ﬁt e ¥ Hasg %(ﬂ?@gﬁdn?% i 16618 %‘1‘18} ﬁir?"Fﬁma%ns
tHedeod. 'Iﬁé 8\s 3112 ﬂlla fter spticed iapertpe sparatédETobhl BBe another even

ggs &' I>l\4EI\ITI ON The present invention
WaeR £ ke Vthgl €rvation by the present inventors

t hatonpr@fcﬂhleraboab ms¢niitined disd dsuTesoteach{ ap 1(1pdv<8p1¢§1c&)hav1ng a

Sfatd Do TR Sl e i i

restuked aedial Wimersional seandiearation) jaad; voier @ Elieﬁera%r&“é(n g¥tgnding

eRHrbAfRs 16 ?ﬂmnp HeSkatie 1@@%}@%&#@%1s rtﬁatmuuatesam pecluded blood
pr ost at e

vg@glz ansk PSS ¢ tg? {ré}(f)g%e {28‘@)28‘%@%}8& étl %Hc(:ess \63632 re%letltlvely
i‘éﬂete@ﬁﬁ[edeboﬁlﬂrolle&ﬁ)db&hcmolStbpSLO\Aaidaﬁorallly, cpowoelled/iaxion and

koS FRCR s oS0 e AR Bk e for o

tyessdlBpyopelled eewics thete didatep ab| ecchidedi blapdyresssl angepermits to
ator.

o B B B B o e T SRR o tato

direct action of the reactive oxygen species (ROS)

formed during illumnation on the tunor cells (G oss

et al., 2003). Thus, the observed high cure rate

seened to indicate that photodynam c insult of the

tunor endot hel i um coul d be sufficient to i npose a

conpl ete tunor response. Followi ng this observation

the inventors searched how to enhance the

phot osensitizer's affinity to endothelial cells and,

particularly, to neoendothelial cells, which are

characteristic to tunor and ot her vascul ar-dependent

dlseases The SU|tabIe targets vere |dent|f|ed as

o o T

o o 1 .
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phosphonium[-P +(RR R')], arsonium[-As+(RR R')],
oxonium [-O+(RR5)], sulfonium[-S +(RR )], selenonium
WO 28AL@eE8 )], telluronium[-Te+(RR5)], sti boniRET/IL2005/000607
[-Sb+(RR R")], or bisnmuthonium [-Bi +(RR R")] group,
Dm%@era)feﬁ)@m\;@ﬁn& R andR', independently, is H,

h%/‘g% g]é]ﬁ%ég aqger Eﬁd(ﬁr ocggd golr é’ehgn%i“gc%{ frgv?1 s1n§ G 9 occlusion
(3o hyh blmmybsseb(.mﬂ))lby p@fqasnmpglla pluarcabigs ¢f repeg@qblq 9traumatlc
snﬁg s@(i{ﬁeﬁ:e RN ﬁfnls&%ﬁ% acBBnindludih® Lﬂﬁ*st Pe{cﬁéleﬁ@é%ﬁ’on in

, Or an ara ro SUC enzy
orpr@rﬁ@tlﬁylto W@Plﬁﬁmfhérﬁﬂg%dgl“%m et‘PFé‘f?usmn: foflowed second by

d1§§ HHetraGbh ﬁ{t@@lﬁé’fdrrdiﬁra!nda/ﬁéevﬁrﬁ the invention

t |
a %8302 %n)ﬁuégg @3 %ﬁyas C ou 6}}%% (ﬂnirgf gg?r eagl 1¥1Q/1v0
augentidli misallyhshe segerhtenk |tm11ng)h)shaf© (b)) cesintainingi & Raids "wire

(12@{“5 %?rgaa{};% gcgg%ntt t@@ de sﬁi one e fﬁﬂr§\§/u§15 @ @cABbibn. In

odi rren t he basic
pagalalpriis saguenEnpre ¢t@ufpm@fi velies sy R the Ripgay opnirol, namely

dlﬁﬁsﬁ{&f tﬁré%ﬁ@fdl ﬁ?ceﬁi aaa%s%l pens@aﬁﬂm Aengits H,

meYeBi e Sischieelly CRRAHE Se ForE! ﬁ glseBnind] fifs. o

ea'ﬁeﬁmallgr repeatefdehaceyl radiahdilatien end distak pedetfatiandst&s, ivathout

. I,4 t
el (RSO TS PRRA s By 38 Wor
candiicighalahgerdonlsaixidllygnte thavessel het er oat om sel ect ed

ql@é};g H3TRYhtfgaNsi sting of O S and N atom and
S‘SI% naﬁ ?urt her $St it ut at, addi.tio

al o apsctief i EPBARANLOT Th IPLORig T dD st dBtice for
diddntinBea HASOE TRIW PRASBIZ Lthromh b@aﬁmal};/ﬂ or gfaliyl pqcch,lded blood

R 5 AR GOy dl SRV, o ood
vepnelh Asvesselr |odclusn,onpwgeo,l odi ave]uspirpengeti, negving an auger tool
C%&%ﬁg{dewﬁf{r.r?% % er EQHAIID 'fsoﬁé’ﬂiﬁéaeas AZ&RIi e foraﬁﬁ 1n an

C grou S that are co@xert ed
inyesive isvegigal arassiee g@ onpn arumenFhyengh) & gagigl or total bockasion

dfglg(ggéutlhqrb%&pdes@@ln be used according to the |nvent| on
be defined herei naf in,the specification
ot iThe st el S uEHE: o Py BraiRa i ehEBisiy of tn vivo
tiskae] Madol ez ﬁfotiohgeund’sremhtronecb tortaiheshodd bndtrahslation distance
lﬁ,ﬁtSItIVd y charged group and at | east one basic group
gt is converted to a positively charged group under
ph¥tsisainoghjeell olcndireseph snvemtien o previflo an|asebision puger (1000)

1%3 fo fﬁ%f Hoe £ inhp18mk @%%@Bcﬂﬁéﬁoﬁe&u‘é@f |1 (e disthRNthaversing an

bact eri‘oc
O%ll%f’:lelil (2h) Braopersel (340 Ba\eng 3Es¥h sl (319 Hbereis provided an
fer-foal YIBY) eifigiaed \for afralrastie remabdbds @pbpdtion in a sequence

q@@“d%"fq@eﬁ”dsel G R
réledsbeo paréxpardyd aid etrmghttened sﬂk@, andmiceayersa Hies awger ¢pol has
a@%g r%&c%d\mﬁgn %}:’ﬁﬁ%h Tha %maat {38 ﬁ?l M I1‘f"t ﬁﬁte Fs),gate I%‘%/hen the

awger 1od] iEdispysed adJ@ﬁenuthe @@@I@sl@anéfee mql Hﬂn pad 5%@6%308 are
chiB¥EMd MU rél@@saﬁ@nfe"téihedTﬁi ks bmely,Sa ﬁ@ea@f@d@im @hs@rahd an

or It 1Is one referr I ment e _pres

AR ORHEISHR Py ioed BRRTLT, em?ﬁp i Isbasse ARt i igpship

n‘é RBe }‘v@ﬁsﬂw ﬁ/hbfe‘dyl ther véssél: 1S\Aﬂﬁ?ted resihmegrieslbntis raéial autward
L val ep t meta om_ s £ I e group consi sting

dge tl’-”‘?i“ E%mgﬁurrﬁw &éﬁf nfﬂegg@%ﬁ or a trival ent

netal atom selected fromthe group consisting of Fe,

Mh, Co, Au, Al, &, Er, Yb and C; R, R2 and R6 each

i ndependently is Y-R8 -NROR 9 or -NHROR 9R '9A ; Y is
Oor S; RRis H OHor , RBis H OH Ci1-G2

al kyl or C-Cl2 alkoxy; R4 is -CHCR 9 9, -CH=CR9Hal,

-CH=CHCH 2-NROR 9, -CH=CH CH 2- N+ROR 9R' 9 A-,
CHO CH=NR9 - CH=N+ROR 9 A~ CH2 (]?9 CH2 SR9

Y e ——— P~ IS R IS N 2N ~ I
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branched Cl- C25 al kyl radical, preferably G -C 10,

and nore preferably Cl- C6 al kyl, e.g. nethyl, ethyl,
wWo2@someks i sopropyl, butyl, isobutyl, tert-bupgi/JL2005/000607

pentyl, and hexyl. In another enbodi nent, the alkyl

grpmmdﬂﬁmé, OnCiaAt epardednstater fottuveing ethe arcual Otae, the tool tip

trqrﬁqea§?s ipto f}m s 3d1§tall§; m ‘L._frotn% %egﬁt%%res?lggop@ﬂng% &Qﬁl length
fogeadngheyssquante ¢Rogeraion Bagh rexGsesend ehgporagon phiheyauger

t0612 i a]cgoﬂi altu%Hr ke hExaden & 1%5‘51&15 Xha 4 %@adlsta% arc

kenyl gt that are present a sition

degrasatonr and ORR fbﬂwpwn I%al %@p@ﬁh%eﬁaws rqsswan%slmwosed
d1btﬁllﬁﬁélh1h€d‘ tog l’é!;@éd;t rbﬁoﬁétl @ad h}pﬂé\déw &y |depfession.
- eV g aretfg%% e (e 4 et

cqmvea phapee rAlsdz Wi, erbluﬁddm? thd todl, tlppé'nrst and ﬂiadregﬂe,r the extrados
mﬁﬁ%%ssa'tr%ﬂﬁ‘{a’t%lr oll B¥bn ISOER)Q’%[&W& g?(ﬂgl &H@/e&% ﬁﬁatngrp and for

anot her e I ment, ydr ocar s a
chstabzgn ﬁ@cycl | c or poI ycyclic cycl oal kyl, pr ef erably

C3]?t fs1ldhotharr §bjBECHL tiab lpyesest 1@3nﬁ&1§|t@6ﬁr6yide &U@hg@stool for

oI BhL %ioémfﬁngn} 6 P s shites heeGRbaisd B same

speyidicomanbst! off sadéal marybdulamms aod| qfcdas’dal tramslgtions. The auger

tog?qfa%glatespglggsgnﬁ%z neﬂﬁl H t %ﬁ%ﬁl?c It gé k¢ s¥ela1rf§u9[ess1ve
crawuug amgtion mmﬂiatﬁsil y eaﬁlml Sl,mémvﬁ $aqpence af Owratlona

fufit E Okt ST JBeL: ofttﬁ\?p@se& 13\5&1%6%&@%6{%[3 ahSRTsion auger

ar. al radl ca erelnt e a
hayiRg ér%ﬁﬁéowl@ aig eX gy e pﬁ?@ﬂéﬂ gsﬁﬂi‘%@ndn yivpydistal end
(136? harﬁ%x&ﬁ@ﬂ)(B@X andpdit iterion (B 7) %upp@xﬁngrmémimbxl wire (120)

R i RGBS KLY )l Grovemnty portion
(130).ylhecduger moirbldlin das o fleaibié ayd mﬂih,entlacv\bcﬁhl Qrdisposed in distal
c&e&?en%fv%gl()ﬁ%ﬂucﬁ 2 48 rnl?lr QUitte tHRO4i8taY B 2Re %ﬁﬁft’ rﬁ{éieﬁle bow

. a cyc ed above, or_unsatur

hgs a. b%xychasm(l%éﬁ)iunteﬁne%aténﬁthow rpote(11h fiyedly atiachdd to and
pbieg byahovRtal BRE of Blidha®, kAd ¥ fa@eS(1q§e@1mprﬂlzmvpé>@ssﬁdmg

d%%il?@%@%‘ﬁ%@ﬁe BB e BeaiSiip A rerneda Lk oBow)
whishdp oxiyfigursd fsrqesage tlm’ethmgugh sftheitrdrey In héditiohut axy, force
@i&%@ Xi%f' teli?ﬁﬁ]y 1 %Zlq].l‘l% 8 retam% aﬁ S dlsta@gxtrzgg’tgf of t%:'vvlre
1srceﬁﬁgsredcforaogar@nm 45@601@11@) awtial thdacemeer andhwb -t Sweft,w flex
tHeSb tg ghé %&a@@%@e wfh@ﬁ R 3AR QS tﬂ%ﬂﬁ%&ym@tﬁﬁy relatlve to the

e terns, "hetero et erocyclic
fosie emghc i 1R b P D Koot Vﬁ&eiarrbw&wﬂr% radial, guyvard
dﬁmfb‘nn andred@feléase alié Baw tdahé ‘éﬁﬁarfdedrﬁtaa,e Kﬁh&ﬁ -th®fwire is released,

I h ofmt
e T
dgfresSjonoaode predB@rmined|séap lengh‘;ﬂ)esachroele ;squendcy lof oper at1on
I E:T%’llég IICP aﬁgﬂéat%lpl%{e{saagg%é#é pr hy ﬁ@fegé&{lo%,oﬁiﬂilzﬁllﬁst one resilient
pqrt1@n4tr|a2|nyl 1,2,3-triazinyl, 1,3,5-triazinyl,
ber@Eﬁ'fl Béhoth'ef’ QH%&Z@ tHé ﬁeset'ltriﬂ'@érﬁﬁon tb rﬁ&ﬁé@ﬁ' . Force

NZ1 m dazol enzt | azo

aIEféWEES’)Ea%‘%TI W sm @dpgg}é%p@ Cooexteé),swe élgfla[] alignment with the
facB ey @aen the aw Reaastopsibi Mrﬁﬂlohglt@diﬁalw ali@iedl with the shaft,

ﬁlfflg% %g}nﬁﬁ?r%él&oafc’ haI o%enqi %6 Cl4 %Egt Cl- C2 al k I%l single
prdiifeBlon extéiding rﬁdﬁal@ﬁutmd reKamem {lﬁ)«vNRRWhlerebysaltMt of
under st ood t hat when a pol ycyclic heteroaromatic ring

IS substituted, the substitytions may be in any of the
carbocyclic and/or heterocyclic rings. A "positively
charged group” as used herein denotes a cation derived
froma N-containing group or froman oni um group not

cont al n| ng N A catl on der| ved from a N-cont al n| ng

o . r "
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Exanpl es of phosphoni um groups of the formula -
P+(RR5R 5) include groups wherein R, R5 and R5 5 each
w0 g005e2dey8 , et hyl, propyl, butyl or phenyl, orP@/iI2005/000607
nmet hyl , ethyl, propyl, butyl or hexyl and Rand R5 5
thb ofioincea pppljptatory With Eshenipdwes taperiag sefnthenbagwpoapd thé dimge radial
LOG e groups wherein R, R and R
px@i’rﬁ% N %nhéﬁﬁei?%@%ﬁ%g ed%li;}l)b/lf&!)l’llsd

each 1's me ¢ propyl, butyl or phenyl.
ExBripy&stibrangtiier ohiegheihe ppesent inyprtigniorarpeide as+( fRey
applichteelehAr eUremeheitd} ArtRIRAGoRheadal exiBhitY! of @eM¥ire, and

. butyl, phenyl, |, phenet hyl , .
wREBLY e 28k RuRIRGESh B B G5 bORE Ser PR By pitheryone of
bdihsiperngitting pabsigei sf e \ferdeedpplicatorptisonghy ehy fabartpeel and
P e UG 0V L 00 HsBOR DL 00 e ol Welacion, e
foygeeanpligaips iaaaél@ﬁ ek bosmaiayibsreondigpess for bethy petmitiegl passage

ofHhe YBrc@apPREdthethrBESIEHR: fabd bbie, bAd ?gerdg{aﬁﬁg g%&% etolr?gkfleeforce

si ol.ogl cal. condjtiops, as use
ar@@%@%@%@h@%@% rep Likepwses g gqrwmlwégqyégasa girtaiped to
the(fmmaintpn@{ihmllymohhelléﬂ)ﬁlyachﬁbealntdlme.of such ]

N- £opt ai q ' i W thout bei ng .

1 SRR De: WBRLE, o PR, 8ot B oMoy, Adpow that is
canfagbraduvigr eusiistaliyy gl‘ﬂglﬂéﬂb’ glimingshihgt spring| rageneoedticiean for
ddfldcfbi ﬁh@éﬂ%fer 30e Y AhABLREoBE AP uht srdildr fsﬁ‘{eea&%@ face,

hydrazi nj u roup, any anjnooxy group that wl|
WE@ﬁ &putralle ﬁ%ﬁ‘ﬁpﬁ%%ﬁ?wg?%ﬁloarﬁﬂr%@i eachioned: Mereover,
thtwitiolw '@_Evl@lﬁfigtl&damitﬂam(ﬂét@lﬂjd grddiuenyp dirﬁﬂﬁslﬂh@llﬁl%mgﬁléé f@gﬁﬁcient
a nerate.a quani di ni um.grau a efipe
fof e petton R b e P e s K Rics Lo Trusecdt B Bace,
amgktbe pee. deéphessiont dishd extratois og Rrgarajpdrythe tigeddpvessione of

t he :i td o) [ : [ .

t pik s PECR e B0 Aethrlent FRRHARNT, 15V e HeLlBIon auger
hayingamiugsr cantreldaaP) thehis disnosediex ViR Opergli¥RRysaqRtiRn, with
the MggdRtd3l, inﬁhrdfﬁ lél‘ig'(ﬂcé_ 4%'%808{1%%urg% g‘étr'] M@USFagleHEQEHR)n and

erein each o , ) ] '
Seﬁ% %flcaanEaFt,e“B ép%@ﬁ%@@% igrg %Ppﬁls{iég Hhecquges ipg). and a
st€fl Jigfier cwonfipufedl Hrkydjnstablehwd@tioayaidy betting dfwe peéddRermined
diE{a & elg tﬂi%ﬂgﬁ iheé cWiotn'é s%: en'éle%'fg rfaﬁ&m a 3-7 menbered

sa{ ur %eé ring, Opafl onal fcont alﬁ%ng an O S or N

at Bnis afedl stipta %w&luerryolﬂmtt thespitsserittinvendicax tot peovide an auger
cER HHaf RtintMmdti @8Rtical gfeﬁ@teﬁﬁﬁieﬁ_fgfc%’ Pﬁnﬁfs algd ste ltr:TIBgth settings

The 3-7 ered

N-cqontal ni ng heteroaromati ¢ radical .
fog gacly 30EENGS TRG $pEIPS BE SHSCRSI VLN dePeiadr wrPengss, Furthermore, the

augePRYol dich&lesmor phol i ne, thi onor phol i ne, azepi ne or

pI per gzi.ne optiopal | ubstituted. at the ditional N
bt bt S rcoc B R RFrant FocG e 1y B Bt o6 opd et and
fohytiomiting | fome applied, oratitt shadt, Nnd enstappernior hdistellp aransiating the

r.adi : I, imdazolyl, oxazolyl,
Sl’taﬁ‘ﬁ*é%g‘%df@%é‘geﬁ Eg%/(}? ?eigt}?’/nol i nyl, isoquinolinyl,

py? medyq:lg for,rglegsqbﬂy Lpgkmg] the wigs wlative de theaugsr _control and for
1i1ﬁitfr1glmoefaﬁmi@@gh{ﬁl%ﬂwﬂ@rﬁicn,bl Rt Ifo my thel amoni um ah

o1 RGN S EEe Rt qerive Haudling ang cogpiol of the wire
arel gfahe Sihafab('bthmn@@ed&éﬂtlyeﬂ]dﬁﬁfc@hg)iffﬁaﬁonéa cation derived

froma N t ai;ni,ng .gr " As define erein., "a .

e e SRRRBHCN S PO preiS Brelfinul pietias Anocgipsion
auger thatrwhanniol thdearcaatboteyd htea (L0BObYck withoara exitwaddsabeending

| .

8 RS, 0y Ind RGP BRI o e s
andeihatipegeis yetahgdde dhe matgpby Higelacp horsl &ororsingiatous control of the

condi tions" include the carboxylic (-COOH),

t hi ocarboxylic (-COSH), sul fonic (-SC3H) an

phosphoric (-PO H2) acid groups. Bacteriochl orophyl |

derivatives with these radi cals have been described in

WD 2004/ 045492 of the sane applicant, herew th

i ncorporated by reference in its entirety as if fully
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In a further enbodi nent, the Cl-C2 hydrocarbyl group
may be substituted by an am no acid residue and, if
wao b@stuzwses nal am no group of the amino acid i sSPET/E2005/000607
the ami no acid residue may be the source of the

deﬂé@dotn' ¥eke GBR GfkbrebP ik Yadera pPhyabﬂ lioghe able free-extending
al ent or divalent cation

condi ti_ans. R¥i be a nonov
ex@%‘i‘litﬁé’gol?‘?%e’éﬁ’ fkal ine or alkaline earth nmetal such
adt Ktyet Ma+additional Nbjecspf tm-l-presmmt amventpe taprgvide anmcclusion
toc%lsthﬁ h%@ta f%gstdo%re é:ﬁﬁﬂq\gaéd%‘ (‘i“l‘%@j;a seﬁ%n%ﬁé%nﬂ@c%@{lrlQPﬁ BEthe

erloch or ophy
faqee@n@(tan(ba@dl@m)i' eutvB ey avax Siornihs Fgedae.ofl re the at

leRPoht icWR]ng &R QesbnfichrtiSfoarnddially Qﬂ&ﬁlr@! im® R chidi®inCtissue, in
.groups that are converted to positively charged groups
ViXthder physi ol ogi cal conditions. The
bae tieryieo atillofw piiditionablobpact efrthy @ksamt Haventieute girovide an
rou n Qr. one or nore negatively charged groups
°°§1H81P§%°@ BF more acidic groups that are converted to
ney tite foeteyapphiseige is navigaied torrngesphy exigl Bravgin an occlusion,

cqp%é fa@8 ab-gﬂt%d %‘{ﬁﬁékdrcé: ﬁﬁl&ﬁtd}f t he

bact eriochl or op e i s not ortan
o b REEET 0el ISeﬁB%raFeﬁ‘etﬁt et%@l%%é&ﬂé%% By 3&?9}!1% energy is
acB@hhMadd ae thé bbﬁ'&tspﬁﬁmﬂtallmmws ths vessehinto one radial outward
PR r hodobacteriochlorin of the formula Il: wherein (") M
B sent s 2H, a dival ent metal atom sel ected fromthe
grauhe aogsi 1ol 1 ngy released, torthe e@pandsd, stafe, aml the releargd Neinetic

engféﬁf %é&égﬂhggﬂo'g\n% ?tlanﬁﬁt‘é%é %ﬁ:‘é%ﬁ)h&t@ﬁ‘dﬁﬂﬁly@ [rRH F%he furrow,

anfi | R 2 and R6 each mdependently |s Y-R8 -NR9R9 ,
Ore - INERMQueBRR' 08AstépsYcl n® Qr a¥ sitdebsivelCHepBatlale, until the
N+R9R 9R' 9A , -CHO
Occmtra@ﬁ&ﬁ%wgf@we&%% ISTeEPEdSRe - G-
Hallt, is- 6482 niR@e  addiledROGbOct of}the m»rm iRNtDA-~fo -pDbivide an

oA O g S By HB Ry, el

ent{eCsi3n a@ﬁg&mgss;c@(, @&Byﬁ(mq@nbed@(lm)am\ﬁ@ressmn to dilate the
fur 1nftﬁ|te a @ﬁ%n meth4i&h 1S n and dlstally deepen
3

thpzﬁurrm arml whanin ke P tfﬁaetgg Foteh @pphqaéor legﬁcwéd(@j one
stéfeiteﬁ@t% dmdnpaamylm tHecdeePanddAariowdr ocar byl substi t ut ed

gr%dﬁ YS‘E)?{QPDQ??’EH‘@T %(?élh ag?;gerc? ﬁ)? %l?es S%eggﬁt 1%&%&?@[:1{(;'&0\71@ an

ocehmion, tasbi windre, wherCONRR ,arcmtam force)smphcatos@hasably

‘g%% dﬁ%ﬁﬁsw& ( g&%@%xga bec&%za\égﬁ}c'\lfé%l ession to dilate

theUHRW, aami iptatgRa qrack \m@pag,ahom raenanisne 4@ popen and distally
d eggl? RRNEIERW, ¥ind SvHdn iYW hbé/d st@fe ﬂﬁtfﬁf&%ﬁﬁﬂmh’coamre%lved

hydr ocar B et er.oc ydr ocar byl
b)é@t‘b%%tPE %‘ﬁtaﬁﬁéﬁ’ﬁl’mdﬁﬁ %’H&‘Fé‘ﬂ °%r oups sel ect ed
f ranstdtigl griotterc OBﬁblef fige pfesprisinventddry te lpaovidd an occlusion

ol RGBSR 15 s B PR e B0, i

onehyfiooh opératibncispdifoimed:, and aci d| c groups that are
copyeqtid ! rgﬁ@xt%@dlﬁs‘i HNGRY t occlusi
phgl\él g‘{‘% fst:g‘flo%g%g o e¥1§%@ e G - 25 hydrocarbyl o

tr@‘cnwagmm@n%@w ‘Wé‘leé Hik er oatorrs and/or one or nore

Caﬂﬁ%ﬁl s proginhiglyereataieti ek vinb axzmeeﬁthe(\fv)re GemeRs cg?posed in
roca cont ai, ni n nore heteroat ons and/ or
Pléﬁ"e ﬁﬁil%n‘é’grtmﬂlﬁgigpwerﬁ’@?er ocyclic noieties and

substltuted by one or nore functional groups as
defined in (c) and (d) above; (g) G -C25 hydrocar byl
substituted by a residue of an am no acid, a peptide,
a protein, a nonosacchari de,” an ol i gosacchari de, or a
pol ysaccharide; or (h) a residue of an am no acid, a
pepti de, a protein, a nonosaccharide, an
ollgosaccharlde or a polysaccharlde R8 may further

o . N o [——. N T
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(iit) -NH(CH 2)n-N(R ")-(CH 2)n-NRR ; (iv) -NH(CH 2

n- NC; and wherein Xis O Sor NR R R and R '
weamk/12weependently is H or Cl1-C6 al kyl ;n i s apCT/Ii2ege00607

froml to 10, preferably 2 to 6; and mis an integer

f ro@morde8vé a ﬂﬁﬂlfeﬁ bB}ébNoﬂthé réi;entﬁhﬁﬂ’ﬂi@stoqfromkie lan occlusion

bact eri achl I derlv t|ves e
augds Sl IBaPaRa: Gl RiealtS® oo, RUERT DAL Pubitfsed
ocglusibay the dhefirixocttniemble exhevprtsetiter one efbobin provi des a

b%&ﬁgﬁ%‘?@ﬂ ggeeogwf Ql%ﬁfmaagl aoosye ‘ri’éel?t‘;l]%RgﬂJlﬂfsé fé.l{ce [c%’)t/clﬁ’ and

sligingfthe Ease\pore@YsfIthe wire; a0d cOCH3; and RL and R6 are

beli'énQE@n afe faddRstaBydiveaspfrac def fores apilivacor, Branpiresing
of, such erlochlorophyll derivatives are

ther 8?‘& yby t he herein designated conpounds 4-11
and iSfurtfermbre an fobjdcherf the pfesentethventad torpntvide lap occlusion

augérﬁ%v n]{eld e e?\i%e? rfo&l]r QVAJT ?ﬁ% \Aﬁ:db@céc% n‘i’ﬁ(mza?e[ RR:'T&YA t%nglatlon,

Ive O rein
ani sotahmn 8f testheftrangfitke wire is cghesene qfrhotla H&Ewlymiﬁmndent
op t1oﬁ a i Rutully 'a%oci\allfiv ératibhil( OH) - CH2OH and R6 is a

n | es of. su
bgétlérm%ﬁrra?r@pﬁ o die o Do B SoRe rulbinhel wyoYie o
ocBRERINNGes Whiedie dhe amuawmiste 48 aclioyedy by digtal Banddtiony of the

shﬁg églgﬁye q,lgﬁécﬁwegﬁﬁ% p\gf:e '%L 1 tiL a§g taggfggtg% ?&%E aﬁérfator and the

exgendodattiteds aichfeyednblyadibta) trangpiéom ofthes wiiq atw& toRthg shaft.
lk‘ dlstg‘)tr%ggigﬁl% a,%‘%eﬁ Hng‘Qth rﬁhﬁé' froMI1She] fP50/ mikt hyI

- NS v gilbowy @r&germ 95hOf tla%axﬁéentea&%m@smd%mg@erﬁn ocelision
@Pkﬁéﬂeg@ hl qseo?b %jdebrd@@bh\datdl ed gp 4%@@@5 et eldpipgsibheand
ereLn esi gnat e coO
the SFCpres O e popes SPRPER SO A BPHE T SR ReRine BRg span
experethen proxivelty iand distally ddstive teibedin deprbssiaphaysian extending
f f f |
PSR 160 B0 B plb AT L Iph LRcpA Ly R o

thedipidspreSgIoA3: R6 is -NHCH 2-CH2- NRR : and R is

Bﬁ@%ﬁ&?&ﬁmﬂmﬂ‘ﬁﬁ( consi sting of - NH (CH2)n-OH,
gl Neadimising raboghipeas rPthh%.HaV@RﬂOegzgﬁZ'%%d%Sﬁé’Ha@ ik refgrence
tloe rIBIIJS‘\XIin deseti Mbn oﬁ@deﬂﬁpl@y 2nhodBnerEx aimpt@gumdtionuetih the

LGP Lol MG 15 SRRy o
ordlp e ts bd exémpBarya radd 1ot apckssarity | lamtmgnﬁoﬂmﬁg@ﬁs,t identical
stf&¥1§9§ e%}n%ﬁg 'o??)g s :%}ﬁtg? gﬁé&yﬁ’n e %rp&?@ﬁéﬁfé ¥ Referably

labeledpiting satpeo?r eyl amber @bﬁb&&ﬁég%)gs ey “&égtﬁ@ér PeRr> in

Nydr oxysucci nimde (NHS) in the presence of DCC, and

th sul tin i d-NHS i s reacted
i Fie- 43 askgtaechiak e ob e BeHsIon Wesh ¢ oy -
NHBlg mehmmwuméselﬁvaﬁon 8f the distaldinl Fivangogion bfirthe vessel
%r%pounds of t{hz R)vle llon havi ng a positively charged
?ﬁ? %“%‘é%?%aé"’B ‘b% by a nmethod as depicted in
ScFi8 ik abgngivainal Qross*fse@tmeoflthesmlmeiﬁyatlmy shewadn Fig. 2,
deF’fé Ciglﬂowgoéﬁ? ﬁm F?LFI GotOLERRBP TEE Mhe efeﬁﬁ’)nRofﬂhe vessel

|cat|on of the product,
oenhﬂcﬂemémersal ts can be obtai ned dependi ng on t he

bg:ﬁi§ 5 15 %goﬁgifud;ﬁidl' tct8-sedtivtsof thi hﬁg’éreicﬁﬁkdrsshbwlﬂ ihdig. 4,
ain el u

trate b fer hosphat
sali% & dh @9 Bt n@ﬁa’gyo et Warg- 1\%3 @‘ﬁ%ﬁ% Of the auger

afwhtbeshovas it Bige5sal ts can be obt ai ned by elution with

acetic acid, and so on. . In another preferred
enbodi nent, the Bchl derivatjve of the invention is a
rhodobacterl ochl ori n of the8forrml all, wherein Mis

Pd, R2 is -OR 8 wherei.n R8 is G - OGaIkyI, preferably
methyl, R4 is -COCH3, and R and/or R6 are -NR 9R 9,
vvhereln R9 is H and R” 9 |s CpC 25 hydrocarbyl

Y T T Y . V. S
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I n anot her preferred enbodi nent, the Bchl derivative
of the invention is a rhodobacteriochlorin of the

wo eoosk@2d |, wherein Mis 2H or Pd, R 2 is - ORRCTHIZDE/100607
R8 is Cl-C6 al kyl, preferably nethyl, R4 is -C(CH

ij? is aa@;deﬁhr di&kil RE @kesimiNRSckfg' nidchadiemed i Suger
R' 9 are G -C2S hydrocar byl ,

ac%?@féb%‘l”y:@: 62 al kyl, nore preferably Gi- Go al kyl ,

S sty dhotvech Bypial oberanhg ooren asschforerptogediug wath the occlusion
03|t|§ toclﬂgrped group, nore preferably an anmoni um
WA S H}?yof he fornmula - N+(RR R") er ej
afigsR9 and 19r sty aprtipl tn ORI ASLY TN c@? P%‘P%Péer Rty the

Hﬁ %n%@mc@rdl ﬁﬂ:@n[on In a nore preferred
0

f @%lléA, (1;(1%,4 1%&;&? P&g% \ 4 Idslé?lc?;? %ﬂe Rlowt 8&ails of the

na(/ mah¥ RediseAF almllodﬁlumrda@r af Big lgr oup of the

p(r}{% hgél 51 'ng %ﬁ%@;ﬁA Kl?@j%"g (1@_%}1(&2’1 g%@l:ﬁ Ogﬁlleﬂsoﬂa@f’e{tﬁ)n of
the mmgsaamn fugemof Fig 110, preferably 2, 3 or 6. Exanples
&3 1§§ %BA‘@‘&H’@E‘ U803 EnHahBernBitS bﬂtlféeé‘dcﬁﬁﬁhﬁzdlg@p prign ds

t iigs. RO {9 gﬁ{])dtl]%gtrg:gﬁhg ggcgglgﬁlg\/%fr g cgng agg expansmn o% the
chﬁgfogrduggm)mlgpbyl | of formula | :wherein Mrepresents

201 A o 3hcatam sehactsdy Luomdhyabap. Pd, Pt 0

AlFigGA End 2YB poeseqr optiinal embodiprnGoot the Eagie of Fthebesvor

kyl
orFlggkjgx%yH ?Fgldgﬁlc% %%bb&m'f&nt gflt?{aa&%r Hot, a’-’Hd y
2-INBOR244, 24B+=2¢HACH ZSCN.@@RQ@ FEhogin eta11§| @% va@qJ_JNF@tlonal

em”tgﬂfrlﬂéﬁ% %%e forc@'dﬁg%or arfdHBe SRQ, of-thBewHal , - CH2- R9,
8 9R'. 9A , -CH 2-CH2R9,
BeStP@deﬂfWa arryingQut U p . cH2 SR,

Q;Eesléliﬁ% Block QHgrahizhowRGRhe Riutoal relagioastsp and the main

- QH%
elecréﬁat@qg) F(:%USlg%((a%g) H@Vﬂm %ﬁ@a =N a proximal ex vivo

porCk G D S0 nron 0y ep i S b oA sha
11@5@1 \>\§ e T2, % w1reCRﬁRb%tIPﬁave al eRSVWR%oﬁIMh and a

ependen H or. se| ec fromthe grou
dlgt@hm g}tvprm)rgpn @mépg @%em ay@égngﬁd@f Iyivo por%on Y the
O&MQE&PQE%EY 110001 Bitfidogedingo tie pavicat, had ehopatbers, are not shown
“?Far bgcyc c or heterocyclic noieties; G-C2
8rocarbyl substituted by one or nore functional
gr oups opecatordiORy handlew tharocdugios iavger L (0 ag gacex vivo auger
acﬁléeﬁ qP %%0 %ﬁc oﬁrf%l? Hqﬁ’@ \}ovrﬂglér ‘f‘rl9§@891raﬂﬂgsa dlﬁﬁlep(ﬁ'ﬁon of

pos

thehirg daogamu@te,th@rﬂh:@ﬁ myén éh%gre@f@mef& SH@P@%%I 1\@5 Opife auger
to%;1 169fkgps%k e O UP fleRidle aﬁ& r@s@mraaﬁeﬁt@ suelgakiavbby 110,

nd
frsdir2ouniyria das B GRS P 56 BAE 130, At MBI Spepeine an

1rPﬂK/8 P& e |ap§h@dtoﬂ11322eﬁ%d/mlthe 1rrmuvetduse$1 exirenatybasti the wtizeoll 20.
hepg I%ﬁg@flgp,e Yvﬁjrgctieo %aﬁrsg rng%gﬁteasmgt% lgnﬁg blood vessels 300,

n am no

irp@fet vedss] Wﬁalksr3dl()eunltll the f@rcnamdlcamr 173l e;xgagm@n@f%en 320, or

&% W@\%’Q elﬁ' an o%c}]\ﬁsi%n 32@ T‘i‘i@ﬂ thelkh4¥e 1 30 8ndttheforée @ﬁ}ﬂic@!@r 122

t
aencamiechiend cmerami t® rﬂfW #hh atqﬂa{esm%egr?%gf 10n 31[%0%% theforce
@ﬂgﬁt(ﬁ' 1225an'd5thé‘ ektracr&s%?tmﬂﬂ/c@ate Réxed bowtback Tl Th) eiBeded in

eriochloro nmol.ecu at | east
opusion Jispye i‘ﬂl&gg 8 f@FBE’pﬂ%d‘? orle k)Fe‘?a% OHRe cﬁsgosos%é) affjacent
Ogﬁ@ﬂﬂ@ﬁebgﬂwgﬂsgqoverted to a positively charged group
under physiol ogical conditions. In a nore preferred
enbodi nent, the invention provides a Bchl derivative
of the formula | wherein Mi% Pd, R2 is -COOCH 3, , R3
isH R4is -COCH3 RS is =0, and R is -OR8, wherein
R8 is a residue of an ami no acid containing an hydroxy
group, preferably serlne or a derlvatlve thereof

o o o Y T T L, e o
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In one preferred enbodi nent, the conpounds of the

i nvention can be used in PDT for treatnent of
we2andiimsascul ar di seases mainly for vessel occP@BIIaN05/000607

and thronbosis in coronary artery diseases, intim

h Xﬂ? %f)&laﬁéh aﬂeﬁlﬁg ttl?@9§\k/31 loaeﬁﬁlt@t tﬁ@ rf@ﬁ@bvef‘! 4¥ hsynpheicaldy into

nore prefe odi ment unds
ong Farbah QISR HAGPRYEAINE Spros i Bl Mo SRS aipoR prepBagtion
mecB&ti§nomI thel Bcansionmd0i dud| tosfifrther iopgn farsimdistally deepen the

ﬁlrgq]a g 4§r iglﬁtjea dfo?ceeg $h {Héalg?\*) nq8 déﬁ@ %leﬁg’é@%@’ebﬁf the elastic

ot her
enﬂ‘gyrraounﬁlslatﬁd uhnn,exm mlﬁtﬂ%mg:?édlh%at%é@ expang théth%\al }and

to 'ix?ﬁocfu[:@ Hhdredice oa%gﬁ&ﬁ@f 58 lpr G StepYerthals (ddtally @Bepbﬁ into the

eromat ous plague in a diseased bl ood vessel
furseis BHBY preferred enbodi nent, the conpounds of the

| YR Tdxare ﬁﬁﬂc@ﬁe ua@adhd reldET td atpahdeh¢ bewt 1 16fare respectively,

a fggtrag@lr?esecgl&% State. f T e%ncggl})aﬁf?rgﬁospﬁdtgﬁ? %%Hﬂ'bfl%l‘rﬁg Dpeideddl in

suoweBdise repdtitioneby ethataugels actaator SO0t (0 Geosstthe rasclusion 320. If
t
neé&%r&o{egg‘{lw?@ é}gtrulsﬂé gf’ %? ijc?r‘()%écﬁleﬁc&m reﬁ&ﬁt&ﬁ%ﬁcéé@ﬁvely

ari e | ocat eg b Q h
to tppesee PBY OF E105¢ OLHHSIORS- lgUIlaHVéﬁo é}ugﬁrr@fo APRgot Sup when

ﬂeﬁmgghafﬁﬁéoﬂst WBer® @mun@s tproghessésvientliy an acaornbéikesgst of
I n for treatnment of opht hal m ¢ di seases, disorders
BAIPLRREPE ons such as corneal and chor oi dal

némeaaxgef actuz@t 500 hasd shafb ieckireheckdsism S4Qeor dadt logk 540,
t
Sg??ﬁ)g ﬁ%ﬁ?gt%?i é%%g%g%%l%) o Eﬂgﬁger 41t Beg apfo?éeeﬁﬁaﬁ@r 542 all

|nvent|on
colpleRD¥ thoshadt I BP nBursermioss, dbe guafTsaREuatorc PO flﬁb a wire Toc ing

mdhhHRRS 566 uged aaf@iﬂcebﬁﬁﬁtef | RhérthSATAE @Eafdrdel Ninitgr, but also

tissues or_.ex be.used f
magked jap |5ff8t1pan‘g03 ng’héﬂho@rl c‘éup%:aot&ut@f" swgﬁéﬁbag ig ok il the
fo{ezieo%h@ht@s ma2fid the dosf UB0 esturr feellbawkdcdntrdl rinfodinatipwto the
for dgstdsr%ctl on of infectious agents. As shown herein,
fopaS B,

is active against both G ampositive and
G Bieracigatlsy earbaptiendlare|@isg. meghanisme 125vée decouple the force

apwﬁgﬁ{) spiuil e Renlrdar \éagg\\((/eqegccaggr Girgert geM@ﬁ)ed in detail

nventi on sensitize en oth and/ or neopl astic
hereinbglowr ot her abnormal tissues and lead to

vidiei A4 tAgégﬁibgn by irradiation either in VI vo or ex
VI VO

| t |
beFl,ge\LéZahq %lltagpﬂg edﬁ‘?#fggc 1{(33'0129 Wa\élﬁ é&‘é‘g auger I f0di® 100, as an
eﬁemiﬁr&wmﬁlmmmﬁmg@ﬂon of theygrehusiorawgen\ 800 sadcoprding to Fig.
et ox t he i VL& X s e
) ayger | ggnls@gg‘[%"gﬁ? B Ehdarfﬁngb sﬁfzﬁ’r%%:%@agl g?cd\ﬂj%vaﬂable
1n£raeascuhsma§1€é@r systave fmeélpmtr@aime@tf octqhéiﬁ@ybl@Péfo‘ésels The

sh%?tf ﬁ';d is hﬂta@lgdiei’ﬁéﬁﬁted be, R)'i‘%(@ﬁl‘fold \abed 1 it Q§ ﬂ%ﬁmbe and

f ['Uor esce, uor. es
reaﬂl@nt, randél@ma. %mbe%%m@a@ﬁd [ ﬁé”’f‘cesﬂ%‘é’h?@l% %‘P‘F 61% 1
AR SABhBd@ MR 2T, eﬁe;@tre DR it disposdd ccsae;haty tl‘Ed)\yngthﬂrlnterlor

LTI Ao B, e AR

cMﬂﬁﬁl@H@i-—dﬁﬁb’gmal m@na@from ‘aff@)qtam detherwive d2¢r Bhd wirs1120 has
Pd- Bph T
eaqbéeé ﬁa)ne r% l?]ﬁé I?r%gzcﬁ tc%l)r gxt?ex%ﬁ%‘%%?@r?}ﬂ‘ 191, %&%Med bgga force
adicktorei2] shovoo3s anerlby1224 a@&%@mglqd@léed to varia ly and
«%?/@Fs\ﬁg'e F&ﬁ‘ido(ﬁl%nylalwa%eﬁblﬂeché £hdeDEIBURIM Slendlary &BBddiment,

e anti unor tl vl
borhche forse PBHGERY 12 864 Meshad 1A dediios rerlipmaasmaterial so
1tk r 8C opBRAGIOIOR OXewRigl an Biiagdinglisyswdug! foerndrarhplei al Computer
cells gut on the vascul ar tissue response to the VTP
insult. Thus, with Tookad, the inventors have shown
t hat phot osensi tization of T8okad by
fi ber-optic-guided transcutaneous illum nation shortly
after intravenous injection results in oxidative tunor
vascul ar damage and depl eti on of oxygen, |eading to
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anplification of the PDT effect in the tunor site.
This enabl es effective use of |ight doses, |ower than

wo b@sdzses)i ng t hreshold of the normal tissue, PEIBEL2005/000607
reduci ng the need for spatially well-defined

I ' f fonodf tieef
Tor‘rlf)%x%gh? me%rt i&‘gﬁé&ﬁ‘o%ﬁ?ﬁi RaeTesiagide @hd eipseitiono orce
aprlenor 1 13 3 BFPechip T

\ef a{ et for treatnent with the
&t are abnormal blood
Vas ssHosvn ﬂﬂrlFlgCli?l atlhbydllstaboaxmemselpsrtm 43l of thewvige 120,

o BTy O 21 Sy siope sy o
haBO0R). Whee the wire | Hhds evieted m‘stﬂeeﬁ’@es}@ﬁ : Yafle thepy e distal
exﬁ%@rl%pﬁﬁ'?'be@(f}g 2P QLRI tﬁh@McMB&S&E Snarflet bfea Songg Rteesfore,

rotoco

d bed h t f
whemEhd YU HEDGR Ry SSSbiTr U CHEROLS6H Pe i g A ppituct P
des‘iﬂé@ k@ Ritriic8 thadistal ];&mremuyq:mtldme 2t pastencurvher dptp aibesgich
r.eat ne Il
of g 8es§ﬁ££0qt ltheh%/}rg qu %E?qat%h%ﬁgﬁieecﬁﬁtﬁﬂfﬂf%&mﬁr 98191"&1 Ib’llcﬁblnts
intolgedlitection approptiategbyprogeed Pawi thetcurcm opiite the, P’g’j’@ﬁb to

h% eéi PLISY Er%cét@kfdét ybf %Cﬁlaﬁf 13@6\@@&{ aPthel lﬁbgﬁnawnﬁa(qezt)

S SucC

thepmr vivondisial (a1dn (135 ofe & ReEBH SR ) anégﬁﬁdﬂ{é tor 329} Wnich

a@'vﬁ% h&béﬁeSA&f) daneette the ¢nivivaopendmial extremity

R T el it TR PIERS dgh Rl

r F3d. N3 R)ngifhmnabu’ps&jmmonw e hlvﬂ@r@ ﬁ@jbmlh 122B is shown

retf: iﬁd‘; pfoﬁ%ir@ta Iy& a;&rc]l I-htaﬂﬁ@ﬂ{en‘{' Qb Sacd qr12e¥1§"86hﬁrast°§v1th the

pOSSI |ty accord i

ng
positivedepicted is Rig i sehere theclyttp d@%ﬁés ShoWH i ?hﬁ(?i ﬁﬁeBﬁ‘OP Fway
fro oficd ffge solid tunors by interstitial therapy, a

t

.%:@t ol s MBS ohll et Mo Sees Bt e SEUREBON 110

deﬁﬁéﬂwﬁpftl@m/c lo€dion ABuus witigh the bespeid will flexised bend when urged
to %r%e}la ﬁt?eit ah@}%u bE %%ee ﬁl?eqs { ]t4e 1$ Wr&%éﬁt Sagcfbngsaé the €@ftional
requirdnminés ereecheindnd hmay emt enpiﬁmﬁamﬂ rﬁsS@rcaWEnfqmeﬂ P plane
se%ﬁotn%g?séeh:%gﬂﬁﬁ% e f‘%}r%’ oF Q%cl‘ébﬂéé sRéped i THEe %’ﬁ e 6t hegeliéf 114

cond IthﬂS of pat.i ent

is thus n@f limited twmﬁ SpesHies qurfa#lr%tr%l andrpaybe 961 8@ aég%eél

of }Peh}%rﬁﬁﬁ'o‘f tlﬁd béw 108hXedndingd ﬂﬁﬂl tHp Pirésgintab dytremitythgreof to

or Tookad out
thp Felishekdautars+ B 3?5"@1@@@ IOWE%% BOWF 10 extending
frex Mheiedic€ 1 £41td thetfaes pHL fants edyowﬁ)add 4t Predewyueest 15 and a

Prggl?r?% nglét{af[r)bOf fr@ b B?H{ £17 %%és&g}iﬂsgéllﬁ Yo cub@t 1 130WRékY in the

nore rave

distaj p«mtnonmf the chaft 31333/8(21 ithaé é]ﬁe payelli ]@ﬁgltﬁglé‘altllﬁ &xtggds ip co-
al%ﬁ%ﬁt I\Ag%lsfh‘é gﬁ: R/Oef"que 156\# qtlUEiBtméHe foff| dxaflipt€ aB@s aBaper-

t J 1l ustrated
flexplef #1d é@ﬁl%@tn@ﬁwﬂaﬂn babd sy oBbur 14
Ceﬁﬁﬁl\éﬁﬂg RIHEe and better underst andl ng t he section of

o R B S L B3P 08 W i

cdeatelnmve clisizichlipasient Bithl the dadevidi2, eed iseerafighrast iodapetiaem the
bcbvy 01i08 aﬂ% Qﬂslt%ll}l rﬁ@va?' %HJ ik §E§ﬁl betrdiﬁﬁﬁ leikRindfhe! B&dially

I"Vl1 t e new rivatives

OTEN @Elah%@ﬂttm Wite t1r2§ Ebhergbye <lug efPeF , aligpgnent of the force
aﬂ)‘fltc ! gf %ﬁtlptfhetﬂa% i 1'()’ Ql‘ﬂé 1a@Brifigrof ik tond1 t@yend the single radial

erne

lates (1 %nl%@ resented bythelr
PHIOYPIOBL WQBC@Q@B}‘?@SWG%@ AC¥bl d and under! i ned

according to the follow ng List of Conmpounds and the
Appendi x. The fornul as of sone of the conpounds appear
in the Schenes 1 and 2 and in the Appendi x at the end
of the description, just betbre the References. Li st
of Conpounds 1. Bacteriochl orophyll a (Bchl a) 2.
Bact er i opheophor bi de a (Bpheid) 3.

Pd- Bact eri opheophorbi de a (Pd-Bpheid) 1 1 4. 3
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(v) TLC silica plates (Kieselgel-60, Mrck, Cermany);
chl or of orm net hanol (4:1, v/v). (vi) 1H Nucl ear

wore@agriees r esonance (NVR) spectra were recor deRCDIL2005/000607
Avance DPX 250 instrument (Bruker, France) and

r oRRlLEH Ad? MR ¢ tﬁ’@\}?ﬂ% J.eltd bew n1 ltOE‘tetp@fBE distallyl away, thus

o S e S RSB BRULR S ASRANS Ao 11

is acbpt@sibvatmylememmtmndﬁ"mportme of Bye auger ¢daltli0fg Thadomdl 10 is
a (GRTE RS PR ek Gl A IR O DRI Y3 Ailh S Gide B2 & the

ensi.ty of the exam ned
besm|fteeiend. Ehe bow tpaaktllla i% agtualby e fla wg foy pibigh the distal taper

prc'r:xh&é‘sta{ r3rin gnﬂa?ea&‘ §lﬂ'l feaest dtahé Eﬂtall\&)trewﬁtﬁ here the

ecorded on“a pl atf ctronefer cro
Tacenbl i & 19 PR 1PN SRR GBS HRG SIRTT14. The
§91Qéﬁdecb”f&hé Yol CRy bEhgwaSofier a‘hsna:ﬁ;d dat a dhardbrﬁ praxinoally is
PE1 cor%c ntrations using an ELAN- 6000 i nst rumant
de@ﬁsﬁ iy

', Ch). (x) %tlcal absor tion (U-VIS
sfacdrr axahplane anliddiment toorhsivexest \1\/33 endedlolenst "le\P‘iOPFlma1

po Jheég Sierelidt HAE N ER¥ite By |a%ﬂﬁﬂbuﬁdﬁﬁ hEAR thHABEE) The shrink

spect rophot onet er erfor
oo g lseoRrurds SOBSAHE FPTLe O 9%“@&191‘38%0 B8 ghatt 130,
anW' th rbr@véﬁ‘t/ 28} Felativd Qn@tidrﬁbetﬂl&ble tiheo bowCHEMUGAtheESAEPLES The

AR 1 alstosen sofRehdi P BT BBSr s ey 419 onto the
shd®130.7Bhe b Daelnil bd &t tmyticpaeried by (eostyokigba ) 1¢5and 1s thus free

to?l%g' cted in Schene |, for the synthesis of conpound 4
a thodobacteriochlorin derivative i

ich the, .
c eTher fixedeatentiont fnthePoRDEDS) D b @,ﬁbreﬁfwfm%g% oy achieved
fa%ﬁcéltm&é}@) dvaildpid, &y e @P@‘_Vfdsﬁlcﬂ@d th by use of a shrink tube

MS%CTIMG@N@ 1Eghifed. S8 gtk Tl PR Riérea

f1&h@ﬂa€té1@zil§ Wyt can bedndutedeo (A0 stnemgeattdckent to thetboyy 110, for

d h
gl itasat e afiing Nyldh fL e BEARb e BOR Yehibfed fhay the
sha & di36 meaywasyveci @m%@floﬁmmfoﬁﬁﬁm eea 50 nm),
f'#g fqllﬁgtfb‘ﬁ‘f‘é '&S%i‘l‘&i % ﬁ‘i'vﬁke jadlét Pd4 @hcasing the distal

oration th esov roduct
exg@m;tydpqmgn(]qz oq@,ﬂ@u\ggp rﬁ § wi ckeft ]at%w ésdaboﬁji gO cm long
arRIORMRIS @ fu@sal ab ekl wi%2A0Tthéd) tapérs glidtaliy ajoBgrthat sine length

Bphei d - d
RS Mty SR TEBR S B  Bpocimen
the fsterbdre henadlamdtereofdp@ mmgnd thet thdbild 3Byis 03 Srmmgmdhameter
? g ﬁg'l, g aAﬁ)nggﬁEQXhﬁr{ﬁg 'd?s’ﬂl{b%r&o&oﬁh)e \X/\ﬁé 1 @‘iIﬁ(qudérsh@ core w1re

ure was

124 enqaeecﬂ Jailt a spitatingewpe jacket B2 Je @nlegﬁllnp fﬁy @H@O&HFRH‘E ﬁ“’& wire
Jag% pd ReLRetst By H%ﬁz@é@&ﬂ&ﬁleaéo@%hetl% A3 3 diadeter

t Th t
ra@gmﬁggbb%? BB 3 T Ghon eV SlodrbD ltienss is made
h@r@in@él@fw& 6 rivireand” washed once with water (about
r"éjéfﬁ%%?{ g?]ol . gﬁ(? 3’?%3?{%33%%‘%% eelgeg {'Ié ne bow]q 10, other
mpibinenﬂaednsanairee\msslb&t, eds tcmgs a@btt]aﬁ nfungtiond ca@ﬁp@\gqqgmatm

reagg rgl’?ile?ﬂysalfe }esggcgt S?h Flms %5&? 1@@3(‘6{1{%?4 /r?e):essg?,I 't@ Qissure

SOor ron In

cc@mgrcdkg)i tegsion (a@dz%gxurgg'qrceg tgggo% ??i égg ap sor ext n51on 1n the
a§§9é%tdt§ W&Pﬁ&@fab&ﬁﬂﬂlﬂﬁiﬁheﬂh@ﬁnﬂ@@t}ﬂdx@aﬂﬂw dtate.

-trimeth am de. .di Cj @ ey;
saFie. (Compminess® WA auRs ) BhE gbagh Sr e ttvivo
%@m@éﬂmo%ncﬂ&gdﬁﬁs gt @tpiiudirat beseséction of Fig. 4.

i sopropyl ethyl am ne (DIEA) (27 ml) and nethyl iodide
(30 m, CH3lI) were added to S solution of 4 (3 ng) in
2 m of chloroform The readfion nixture was treated
with Argon for 10 min and stirred overnight at room
tenperature in the dark. The product was extracted
twice with water (about 50 m ). The aqueous |ayer was
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Exanple 9. Pd
31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin

WA ADs/12@28N3- t ri met hyl ammoni unet hyl ) am de chl op@TBEL29@1/100607
(conpound 12) As depicted in Schene |, conmpound 3,
Pﬁeﬁ?ﬁﬁ do (lﬂigs NY)and"e.S tifet amf%eeoacmdtdsr 500 includes a distal shaft

corﬁw r .’é)(i]{,] : sggp égﬂgggelzrg 51 nprB%}'l_m Clhl o Blgl?ed etx};]enswn by a

substagsieilye eyiifidticdl eviny lhaniiee5 0. 4 qm)mqm dustal mogdwit 510 pierces
botﬁttgo%lpslgﬁr leaﬁtcoﬁﬁgf%bfqﬂﬁ rt]?éBHrF]I% YlﬁfenﬁlhtA dﬁs‘ﬂ&l%adi’ﬁ&ﬁ‘ 508 of

1'SOC Ic ri

nmol ecul
ther @aduitor Onpa@tsmgetmf@vh Hisiad spat &P?H@%é é’i‘n &O?E%ured to
aco%ﬁﬂ&&a&? R 8 &wleﬂm&dghagﬁm@m ishft 1180, Afliepgas a proximal
evapora e SOl ve r.l
e S PRl BY0L e
to &dcomrhoddx &ep |passagt Sherbffir ¢ugh o8BGS V(/lm CRO+Tashgfy 130, which

is %1?%9585 {}gﬁedgi%eﬂr Zortl(%) gb%acl‘?n%lgtsgﬁyiﬂa et)x't i fowér 4prox1mal
potidndbp, OfBB@C(QI@iL@(ﬁlQ'mSSIEgé iorgh {lig wire handle
OT[htlg(éhgﬁ adr ﬁﬁrlsréﬁuﬁﬁh éon@ﬁh&[onﬁﬁcﬁn@@lﬁ@@b!@ﬂaﬁ\@%se 530,

heS|ze accor to t rogedur.e,de bed jn.
a collma3 3 2o oI &@E&ﬁﬁ 5 plifanil shhSind fiposed
in EbHéelntryd coexBaisiveeilipim@snt €he CRAM-nowy SSGDGIZotléﬁedgn the @istal

oSl s AT S FYEE) F, B0 itt

530VEnEghir 582 promudesengielnoutveard nddawaydram dheresiprmet perface
of élg; sglgﬁlnocsgrﬁ%bt fh%réﬁaft-glg r5g§ uér{q 1Bg vhisd Ea{ndl‘@SS(P% 'VM@R')ckmg

onsilica, wth | orofo

mesheaism, 5Gheort Wir@;lp%f éﬁect& PrgxgRallp wé§oa Y P jded {0 the
Wi | %k 550fl uor oacetic acid to t he chl orof orm sol uti on

toaf oncentration. of voI forcde 1 N,.: L h
Hec oA OSSR o [oueteerd 3T def b sep
r%lﬁ',yﬂﬁ xanpdel by rhedpilof at setamelweﬁ/lépmqﬂ@ﬂt(t thedwjmeebandle 550,
e . deprot ect p [ N
g hE LG5 59535 OHHBL P (DUIEE 99,0 1 91088 by 554
opemﬁmgead doycritled thievginkglow. 5% acet one in chl or of orm and

L
Fﬁ?z %ﬁft %d}d%gﬁ is cgnhgﬁre?ﬁﬁgd ﬁhle%glrnﬁlt Bodxifl t%elv‘éa?m the
intepior of apaxzial fespale bprq.mﬁgre gntg Ah % gmqhgndﬂ{%ﬁ a%d h%cqnsﬁgured
to ﬁ*érm"’l‘ ﬁ}utuﬁ Bhatlve, disﬁlacﬁnéﬁ) in ‘Ea;-aﬁeétibnali HranktafioB) and in bi-

dimpfiorsigoratigh, baveesn ot Uit stal ooy Soh bl e hindle 550.

RédetiveCi?}he RirkShdrslle 35, BelRBedllay ,533. lsgdlﬁmace@ble m—lbl—gleiyctlonal

rogartﬁon @d ﬁganis%n)zmstjlllﬁldtﬁvﬁfaz ﬂlﬂl—%@? rth?él}rong -kl de%xﬁlQally
ba@kBthBEE)l’,l Theswger agmatwgaply §0@815(Qe51gg1|qd ’@_lggggy} precise
o?ﬁ%FBf ﬁlell% dd%chB’HalEEH h&lmdnNin translatlon and in rotation of both the

trimeth ne ester
witedPang af {he SBHHalnt dsriebincst el ERERERRY-Sor et hy!
esp Goht Qﬂl%ﬁhrﬁgéd a&ﬁﬂpbﬁt}@\mbelmeklﬁg medhanissn 560, having a
0

%gplél\é)?lg‘gle%k}qog@gto%%rﬁ%{ félr({‘r#e)rﬁlntgingt bﬁ{%@&s@ﬁ# Ii]O(!EE{H%yéUIde
wtre e rralative to Tieewjre dndle 559, M@nahsmdae%l th;yaded extension 562

eva or at g%g%ﬁwglt%%%}gﬁ} e'IPXiE ldfsﬁg?ﬁpccﬁ‘fﬁ':@f?tfricﬁﬁ& a8 fri)rommal

C(mlxlmmonEB} -t reyimad 7extremnityvor ) they ere %”550 fo matchmg

e @%8181)%‘6 @ﬁh'anfe‘ﬁﬁl@ E@re{x/tl{régd ggs M@da&ﬁﬂfepﬁit@fb) of7a48ap nut 564.
T}_[Qprqz@mal portlon 55% of the coé'lmon xial condlgl?S?g oax1a11y plegpeseooth
tl@%ﬁ?é@décﬁeﬁ@ﬁd’@ﬂ@ﬁﬂ&bﬂmldaptnluVBéRhodobact eriochlorin |
di -guani di noet hy am de (conpound 14). As depicted

|n Schene |, Pd S"oxo-I|S-net hoxycar bonyl net hyl -

Rhodobact eri ochlorin 13 1, 1¥3-di (2-am noet hyl ) am de,

conpound 10 (8 ng), was mixed with DIEA (30 nl) and

1- am di nopyrazole (6 ng) in chloroformmethanol (1: 1,

15 m). After stirring at roomtenperature for 20 h,




10

15

20

25

30

35

24 ng of (2-am noethyl)trirnethyl anmmonum chl ori de

hydr ochl oride (137 mmol ) and sodi um ascorbate ( 1
wonmb)i2oes e stirred at roomtenperature in 1 nPCDIL2805/000607

vacuum degassed m xture of 1:1 of triethylam ne in DW

uﬁd?\ﬁreaé&%‘ SRR : 0fY n Mall histe e, thé f‘pﬁsﬁ@écbf ﬂ’(et wire 120
m xt ure-was eyapor ate vac eraty

o, P R R T RSB 4B 58
ancﬁth%&prr&’&b’ckﬁilfg jalids §70 mrere¢aMiedirsIn wpsropriafel witenisigt ént@ed in

%%

thealfgg}i‘lg}ﬁ\ivae?ﬁ?%“ty %?ﬁeha)é%en e {Etség %ﬁg hw’tséo Yo s&%’da\l?v(s)r? 70 of
theoglanc 666 miesiliehidy isapaateeintadplavaliiroft Bexible and pesilient jaws
co%&?h&é’?@er%&% 4 BohdlfoctRVBeSnish qa!rtﬁbrtdeﬁtﬂﬁrfor this well-

I'n order to avoi d, oxi dati on. Fornul a
kﬂ%‘t’ﬁﬁ@@]@“@@fiﬁlﬂmﬁf SUPEYSEH0 Mol ecul ar wei ght :

82isJintle®fdd hae wikadhe fermals capaiuy 564 ibyhremliGglnehgBed on

o I 0 SEIAARITEL B, P GRSe! e oS o

the3@Ra todkkanjaie S70. thtaddfkedi torfirmly lock onto the wire 120 and prevent
dls% %ﬁgnt]@efé%? ?ﬂ?ﬁf&@f@@ﬁ% hidie 550. It is also clear that when the

L e S e bR ) L

wifd 106§m§ awggﬂmt fcﬁsﬂi\inwy E?emasdwmenegﬂfﬁyloanmmm ne0( $534h then
wer e r a r r.e

berio bkt IS tEnSIARe Ao irier g ey Rates)
MiWwhett ehevaire dbtlihg dnevhahist 500 of loaked pnteridie e d30, ansthe

w%e%\,/ B%}a(ﬁg I3y §§i§f_dgd gﬁfgww-ghﬁldoﬁﬁf&'gﬂﬁvﬁ@@ ﬂﬂHﬁ'tﬁé QﬂréoYZO will

attve | um, no ‘f % l%
rotateeini the aaing d1rcct:1,gn,e1}equ§t1¥e]g, olpckwiseiand aﬁgt]@ qqkw1se ikewise,

thé‘gzﬁf’é) ﬁQbrbalne nofd Bdi &&ﬁs]atg@%)ﬁglﬁﬂhlﬁalm G)stél@r %%ﬁxmally to,

rate: or mu ruct ur
respaGPEINGEBIY SRS EEFANR L ot B! Bl
6QnQanTB;GE msladu etnbodinanathezeite HycltiRp Gaws & 70Batedmndé 1f1;om a

ma%erg%}élrng@lc{}? -, Ret i lrlﬁo ?}ﬁé{aﬁ; Suc%\ § 60r5'§35 é){'vé 3{({1%%1211@1 |‘#las’uc

ma’ié‘ﬁal Iktmpﬁmdmpﬂhe tlZﬂ(dc nBaiel Achiulon
B’ll A Qéﬁa{?ﬁ’ﬁﬂl%t 4l & built-i 1n force limiting mechanlsrn
ac erl o

131-
TheclorcommBAd Y PECIGURTE R B3R o, 18 (58 1A A load
undB} which88e Wikl \)Jllpﬂgﬁoﬁil dﬁh@WﬁmlMGng_ Jawm’p’w dius¢he more and

thc%J %g:ﬁer g‘]\/\%ggp ﬁlhégzg H%%}ére(zvo&r?aﬁig &B:ur eﬁ,ef?)'r a%le?ocﬁirl S562 the

higtee the rétenondsrcdi druthedwinet 1205 anﬂ vige werser Othred force limiting
mE AR Ze%ls%yaé%éﬁg 1?{/@@@ o@%ggretéﬁl%gf&é@%eyl@ﬁd of the
wmd:]ég@maéml@) @@/pmeiqdc acid in water. B = 0.2% acetic

%g Séﬁgl‘% Qﬂélﬁlfélb\% trﬁiﬁﬁicﬁﬁ Yotaﬁ&% a%d( Rarfistilof the w3420

ate n mul a str.ucture
an@zuﬂtggﬁj@(ﬁs arempiyg léﬁ]rppergtfgl i3 Gogperatlve

asg&mgmle product was anal yzed by HPLC and M5 identity

01%1 [%&yg 221 lggglgﬁﬁﬁllﬁﬁf ?}i\/gl $S-§}3§Bgl§ o[f'a %]fgl 1%0&1'5% é‘aé‘é}ﬁmsm

540udinsp®34 in rtheExlﬁanjI;mrﬁdn oPiel Sixaftumntrol 501 in wh1ch a plurality of

0 mELh
héﬁt %)‘8% gt Eﬁ{ o%%l Q% ¥hto the shaft 130, thereby preventing
longiudinal- and m@t@tlhgal) dispiaegraeryof the sleaft d3Rpsiativeoty theyshaft
cdégr E d- Bpheid, 3 (28 nmmol) and 2 m (18.35 nmol) of
et ‘enetri am 99 e. stirr at roo
el RGBT, CrAPBRE G SPATL T8 Sd0 b sramEioded with a
cdﬁcéﬁtﬁ% Q1088 8petiihp 588 fif teleibing thefeimatleaft stech 56T abhafeglans
by gl acial acetic acid. The product was purified by
preparative HPLC, C-18 colum, nobile phase: A = 0.2%
acetic acid in water. B = Ol‘h%acetic acid in
acetonitrile. Gadient: 20%B (0-6 mn) to 95% B
(30-33 min). Flowrate: 4 m/mn. Formula structure:
C39H5 1IN7G6Pd + 2 CH3COOH Mol ecul ar weight: 818.3 +
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(conpound 31) 20 ng of Pd-Bpheid, 3 (28 mol) and 1 m
(2.66 nmmol) of N5Ndi et hyl di et hyl enetriam ne (98%,

wWORNs/13062% red at room tenperature for 4 hours BPETER2005/000607
argon at nosphere. At the end of the reaction, the

53%%\;1}{%‘% Masalfy loftRe itk taﬂd Jreiﬂlelﬁf shwt leéklagqawe $28alThe eHaft

lockgpiarat ?iﬁeaq%%teé%n%&iy BIEORLR Do EDphes V50T e gy
cordid@t 5 10, agpetatentonadleasabll fock. @%o dbetshaftat3@® tiyna cone-locking

mefcet.onl éﬁqf;}é&ra}l&i %ﬁlq{}fown?’tg(:@‘]ﬁaﬁo 6 mn) to 95% B

Formul a structure:
CTBeBbAT Gimes 333 iniediHeousled in axiaheomiiened disppsition to a

slidef f2r1 abREmBIIAEL toMRSelR Qﬁinkl%tféda)ﬁé{ll;%"ﬁh@l tdhﬁwtl@e fiiadst both

confirmation. Retent t
dlsmllgﬁdmpo%;rga%égttgghﬁnggl a.c ef, 5}38 e rghuhm%g]b g%(%nw a

holB3Ped oix aoRines 3Bpodeal inathielimterior of the shaft nose 530. A resilient

B
in ybjindrsping borepTidnepedey irgaBlbeiodhe comgl h-S 0 1o lmrsha nose
536‘”&% balcg&x%n?cfﬂa{w{'oofé@emr@h@% (fﬁg(% 52%0 ThE BWeht WRERNt 522

roomtenperature

u er argo
blaawti@p%@ﬁé 524mrerimallcaven yettﬁ% ﬁﬂfen%d Faicts the shaft
oldh§3BBIiaR fHeXdhdfienotes30] weﬁau) Wht lshaftieskifd @OvsT528 leukdonto

B SR SEM RS a0t e o e

coMudladdl i c extract was washed three tines with 50 ni

V‘%&/ﬁ th-ghs[%aﬂneélapgglg h3hisANS MRS '09196&381%6 tﬁé‘ sﬁgﬁl'lgg and the

por oaqueous SO uti on of

cobut BAdk trenglated ahistalin gndiproximalelh onggessdathen ék}f‘aﬂzﬂfblf Fplso,

re#@&ﬁfel el EeHed Hﬁs&ﬁlﬂf 8nd Pb&uﬁ@tellﬁ YBfothies died@bley e tHenwire
0% a ous a&)e}g acid (10 m), and the product was
a

hai*ﬁ“ééﬁ i ¥ dition of tenfold volune of acetone.
The plest phd Rickedvslaft ¢30l the elldaoBZmlsGrﬁMamﬂJdmtfély, whereby

i o W i hnhed Bep8acer [ Dieftpenips 535 and

fleR46dially LD ahd Eveyp Thdeeby, thesresitigntyshadt l@pkmgu@w@rﬁ%wen to
relfgs)%rgr rPti ig ¥nd Pégg%sﬁ[g@& \ﬁé}‘t 15646 ﬁtebﬁfntréﬂéi}l)ﬁe and r@ﬁté“m) thM énd, a

spectrum

phager 330, BRainadhinmixekgl depgom my] qnggplg,ﬁp the shagl control %H‘l is
provi@EP-with "@2tH anhosyhf@irey | to engage a matchmg groove 523

Rhod 13 2 th
ac%@ﬁ?’?’g%ﬁé% 1%3@‘58?%“’3 tsyg%ré% %l)ene %o@gimdqepi“é&es
th@lp]mhg&pﬁ’fm ¢hestht wddgedi2d pivotp buenzags thmgmowb éa3i Rhereby the

shE)< rta‘.f% 1§ GEJP ?}fgﬁ&%%gdlﬁ)st Fﬁé' g%ﬁ%nﬁ EEQ@B@S%% r’cg%leﬁﬁethe lock of
thd tesilent$hafk ka@.geawagg&@n(thmﬁl , were stirred at
" ORLA ecﬁpeﬁh%ftl{()@kﬁ rm%cﬁ%ﬁﬁ&brﬁ 34nd %r réléfen B fﬂé?%ﬁbﬁ of the

Then, a solution o of couplin
pliniss20r . sBoitr 00 10F¢6-Ip USRI TS ORERak He POdEpHRadiha
thé PufBoSEdf frdnstatioiPAnd rfobdiod dﬂth@gmdb lwifeOfZU andrasthe shaft 130 is

by o%ggﬁ%pttog C}gfﬁ rngegfste yo%Qﬁr?tg r%lg'r ﬁ},og tﬁ% élg%&tl {oo?‘i’oo with
regieﬂ'oﬁphe pecludibarB20hdispesad tin arvesse 300 Mateoverd tl@xp]@lgger 520

R%gattgso %J#] g%#%ﬂ%? ggu\t/;éggs Hgﬁﬁ{tﬁ%yﬁd rﬁ%g@g@lj‘ QiseofthecPhhe shaft

andhioatetie vy theavessaladfe drom epy Jomear BPmgat éppheﬁﬂahereon by the
Elg@jral gophase was dr| ed over MpSO4, filtered and

apor at e rox rratel 245 of .c d.10 was, .
Haafi- b mrsha o3 gy Buudltdr JoGR B idie B chpism,
pe‘i’ﬁntﬁhg iy Qél@étfﬁ thiésbol Bt to rlbrma(lt theeexwabordefaseeddvdorces on
argon for about 5 m n before introducing
di i sopropyl ethyl amne (DIEA) (2.6 m, 14.88 nmol).
After 5-mn stirring, CH3I ]( m 31.8 mmol ) was
introduced to the reaction. A slow stream of argon was
passed for further 2 mn. The reaction was stirred at
roomtenperature in the dark overnight. After this

O




10

15

20

25

30

35

Exanpl e 30. Pal | adi um 31- oxo- 15- et hoxycar bonyl net hyl -
Rhodobact eri ochl ori n-131, 173-di (2- am noet hyl ) am de

w@ ecwspagesl 10) 20 ng of Pd-Bpheid, 3 (28 muol ) P@Enti2803/00607
(29.6 mol ) of Ethylenediam ne, were stirred at room

the: iﬁ)%e%lﬁlwaﬁorf mzl, 48d "Brﬁthfeuﬂitg)g r 81@[ qmeflﬁammgelrby thd resilient
is_ time, a utj on : : r
CleRRNEEE A B SBAToT A Br i e 1, WHiSh oo ek S3a lled
prox&asiey, . anbtheheninotasgringbiass ther mord Gorcefiud the proximel pyllafThe
room t t
proly%rgzgil }?@RB? e é}ﬁage]r Lé?{,qqg ﬁgﬁﬂwt@&i@g&?ﬁgﬁg%ﬁns 3BeHo IO the shaft

Was” €oc _excess pl.lng reage
13Gwsthaefrreoprapobjonaditn g biasappbied by tbe regﬂﬁ@% reéeava?rrtgﬁl One
shdfl fgtéigﬁl WRscelé o thethhdisdQeotibisif oftpReRictimmingtatled resilient

washe W ce th 100 m of ter. The solvent
cleg¥abst aPba TP R soRFeile st oRfbiny TSsREc o ety gy Tower shef
ret@itRPAbSking €otdes.C, C- 18 col unm, nobil e phase: A= 0.2%

S e, L 6 A e i o
shqva®-i83the Kjgs..,Fisowhe preloadingi piiansprimg Pdla S8y r i tQuegating a
co@%ﬁ%@é}%&@@%ﬁﬂ% rEIe3$0R bRl @mbressioedb Ot spBad. Bhetmore the

Spidng 527 A eP BT hE PSTIoK THhShALOoEhin TR 2 Flastty Theshat

136, SHAhdMigHes tienIeck retent{dvefotdes onShe simaft 536 nm 384 nm

g%g%%gﬂtﬁ%%lygfarﬂ% k@ﬂ%ﬁ% arcuate, a force of magnitude lower

tharhe tiatiattreshiobd il pirevenB brebkazedpf thengiidit miitehldOaatichsgiargtion

I : : O L
o T EEiRgRR o kgt TR B, P e A e 110
agaimsiea yessek wall 3l Oraanbe kaplebalefirathresho tq,Rgyent damage
to%rv%’b?l %{)/géosgh((arzg. Aftler t hi s7ti me ? sg: uti ?n of 131
0 r n of .c Q

Yoo iva ongoTeh b Fe8 a6 256 HRL A rom an

eltdmérgd nfa@érianﬁélhéi?gz foroewamze, a polynmeripplastic netenial dmown
n .at ns e t i

R L T i
selectedf matdréal, thhehaBdockiog meshanisn v@@y arillugsee Wravh asgve a

de[gr{n(?lfledefPEé’é, 18 GRbR Be Ak 186 ReSli Wh € MarhlotRgThwe 528, and
wat er . e 'sol vent was evaporat.ed and the final h
prevasditbe anBKCANON; 91 @ dEEr JhapArare TR o tes TR 4R0mep the
fof@RRinbBcRABASEY, ofid - tR&ba®etlioc acid in water. B=0.2%

R sy AR
ingichtedt iy Fig. Ci3HHS NSBERe 4543, cadap:te@thvnineE ovirahandieght0, and
73.2 + 1 :
ofRi {8 R P OB A RE S BB i fper o

i rimati on. : ) n, M .
lirpie)the step-leng8lr 3Wibon Vhesshaficeady 134 vitapg ated Bstally, the jrgnslation
wgfigl:og%%er{ W sdsgeRBBX RS Qh@?m)ﬁ’l@'al 2@iusa7 of the relief 545.

0XO0- .

5-nme

AFREHOS L &he SN 190k 530 33 IoTFed i e sBaftl 30s g 5 i Jp g 560
isVbdledd 88 the arpound, $iéh WhertheofhaPd beiiyh B4, is 3rgnBBterhdisjally,

and 1.5 m (11.8 of 3- 4dj | ami no-
a4 rerstylribiay oot ST AR el 47 vl imit
thb digtaluirahstatian gap- ehgthspiperted tohieshaft 1B relatiee togthe wire 120.
SO ' P. ). jne .
bt SRBr hah e 340 s GpSILET HOBRIMCHIR! o (Aot VeRipf, not
desicribed bemsirs Foriexpmale; dhe spiesreis 543, plotisORer fr@@ﬁ'flmcal stopper
sUchR %{rﬁfxﬁ‘gﬁy ue ‘él?s?o?écgi‘ﬁrh JAbIP ettife ofl Rwirddah@lr@S0aslative
was coo] ed,

and excess 0 oupl i reagent, wa
tost POyl BYALAAT nip BIOMOcRO il USRS SLERciePEh- Alshayed not
s B thetresk. WoridmaP altb cohsidehpiercisebates istndhewastedtindle 550,
twice with 100 mMl of water. The water |ayers were
washed with 100 ml ethyl acetate. Both organic |ayers
were | oi ned and evapor at ed. 1§he final product was
purified by preparative HPLC, C 18 colunm, nobile
phase: A= 0.2% acetic acid in water. B= 0.2% acetic
acid in acetonitrile. Gadient: 20%B (0-6 mn) to 95%
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reaction m xture was neutralized by glacial acetic
acid and diluted in water. The m xture was di ssol ved

w0 poogazees and washed wi th chlorof orm 3x100 m PCTE2005/000607
organi ¢ sol vent was evaporated and the product was

at @éﬁlfdufs'cﬁﬁaxmés %&H@ﬁ@btdﬁﬁmkﬂ’ﬁ@ll 547, iBacobwyarivobistep lengths

% {
BT e v 27 3 B g Ty poPaRSaLLE bpre
Evﬁeﬁﬁp diBe )emahtaummfahe 4tep11¢nrgth linfiter 4l arg pessthler e:

136 B D o B ik IR S R cene

tit
hadiogfa stwfitlook 54Rdveipanbbi eking1he Shath Strelag 7t0 o e, adger
co 5( 300 XfI]:‘x féno?i?ﬁlﬁﬁg‘tﬁwé% lied4sn 8 sixlB 180) a3ﬁéppm54l for

Lum

dlsgilydk@s@nggnﬁ% 5}00’611"8} Wlned step length, a wire lock 560 for

rel&b@ggbl@@kmglmﬁ Rvigd 120 ﬂiu\ie?ﬂyptﬂle(a&gp]r partecd i 506- amdelfdmm@mg
un

o oA 0 e, PR o Faf Tyl

fomepeatité handling andmontremeérthe uvise 18P arwl b Sbﬁf@e]r 0" both

m&r do g itkigr this tine, a solution of 130
e A0 AR on i
thesﬁté;ge'i e6b1f190, ﬁfé@idiﬁ al iBhdrentr fercet limiting theshpaisat nomfigured for

theya uétﬁ%sge?@onga@a folrl gh? 3?2%8% tol}”ea é&g&te Rihe ﬁ%ﬁ{)&ﬁﬁ?@eﬁmlt of
shaft fbrced andtofrwird fierces applieshtonihetawger (apd |Q utansh 3 sten lﬁylter
coagg&rigalfo?(fﬁé 5@@1@&5& ekt Mol %ﬁﬂ% Sf a ﬂf@&et@frﬁﬁ@@tdlstal

arative HPLC, colu

siqpHsseth identizalvs ek #ns Feppared i fatlepne AVGHGHRERRAGoN. Tt is

no%‘fl?éj 8{3&21&‘)? DR Wt khd fugdREireNthat ‘ﬂ&&ﬁt&néqdéntmamprédet&ﬁ%ed
n) . wrate m n. Farmul a.

o Fikantspy| eneff e P B TP g Gt ESively
péiePsefiengsoduct was anal yzed by HPLC and MS identity
ir tetlontlrre 11.4 mn. MS (+ mz =
TQQ%W@ @B%% reﬁﬁ%rf( MeOH): 744 nm 513 nm 35(30)({1 329
nniigESastmives 3 typieal baetiating room 400 used for a procedure wit the
cg}#gg)%bg%eqeltd@@ GALRMEs rﬁ‘v‘"sﬁﬁglical table 458, an imager 468 and an

h 131,173-d
e ey D o e A A AP L PRIV 3RY 3b8 ™ an
Q:trﬁtﬁfdhmé'ﬂtp intRtdiy the?Soromarg fartel mslhﬂ:mgﬁreﬁﬁd a patient

glgge@zlqﬁ%&Brnagpgs@ogydr@got%iﬁlﬁcw n§ﬂ£ﬁ1 W is passed

ra aatgeuer 430 ]thatgemérslthe patgrl 4Pethydughr o itidisipa&24 into a
feh@g

%gml?lu ﬁl gd gin 500 m of dry DWF. The
'[II‘I' a omte eratureoernlgé
ThElgD%ndéégt anvfevlapﬁoarmrd@rgaﬁ én{;ﬂ@ AiSd artial in vivo
Iggﬁésciﬁggl %X%%ir%c%hé’ceﬁ%@@f%ﬁﬂg @Rk |ihc9§i8{m 424 into the

e el uent ,ic,lr e sol venéléva ey 500 is
fe@wploraat@@a 428, yseen dinssufayvays BRG Argf FOREY, | abdibly
Yt SR ﬁlaﬁﬂﬁVShhﬁaB Olﬁasat@ tlmgiugh doessding dathetersd Wt toward a
t he .acti Vv r
b e oL Ay R, O Gy s g
4@0 hiviag hlvgssdi branch 860 mhas(cen@er&mmcsbgs atihe for 3

;t‘:%)‘ctréé@ 48 cALIRA ﬁbggsip l.?i?értehecé_ﬁﬁ’ryr Baaligafe fAeXdisthBpdEidn of

VAL aum evap ratiur e
o pbvsion awgen, 10 oriavissss il Hekdothe B8k eiopLdff mects the
O@QS]}%H 820r 'PHéJ ﬁﬁ% §olp}00 fsi %ére@é’d piithrae dbrce appRtafoo 2 being

evianid dBally o B8, | gy s FrvilpdRdig: B, e disa

WGttty 30oB (2, Rrmintgd b9 tl%)%oBtlﬁaZMTZ hangniree kh avilexible
rate: 4 M/mn. Fornula structure: CA7TH68NLOCBPd + 4
CH3COOH Mbl ecul ar wei ght: 959.4 + 240.2 The product

was anal yzed by HPLC and l\/ISli7dentity confirmati on.
Retention time: 12.83 mn. MS (+): mz = 959 W-Vis
spectrum 750 nm 516 nm 386 nm 330nm 268nnExanpl e

38. Pal I adi um S*oxo-| S- net hoxycar bonyl net hyl -
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Formul a structure: C47HG66N8C6Pd + 2 CH3COCH Mbl ecul ar

wei ght: 931.5 + 120.1 The product was anal yzed by HPLC
wa@oasiBeglent i ty confl rmati on. Retention ti me: PARIRL05/000607

mn MS (+): nlz 931WV-Vis spectrum 750 run, 516
canfigugBdnntlloBB2rthe Evamrbl(btmﬂex &l ¢wde through bends and branches

rég];ugféged]ﬁ gjgg@gé%ggr bonyl met hyl -

cterrochlorin-131-(2,3-dih drox&gropyl am de- 17
3- ropiagties, ithe perjpsi g BERT rw PYyRRHedevite atvire 123G fat is about

18&&2151'@%%%@63 sli'a)ft Bbﬁ@xhﬁ d.le ﬁb@@om?rlglologlggmrmﬁ%ryv@amg,
b f5o8. ARRIFASOT bzfsf@%%@a%ﬁ gl Ry i B 2. Thar

distahot pereralyy ssits theaxpefaor. Extansion pitcespoot $1’EWYIEITHﬁ‘l§H‘FGgS but

us%ggﬁ I of il @J{ gm %g% :}Hg%gﬂg gﬁaclh-gﬁ 30 BBt l‘f'ﬂh@ & 9 ?ﬁ% aheoshhaft 130,

) %g nedi o was puri
ifslesiresh gel 60 (0.040-0.063 nm). |\/be| phase: net hanol

90% is a@ﬁﬁf@“g@ssﬁ% W 'aﬁ@r 1H39/0acléss-0 @hs\pémoﬁnm@@énd the bulb

jC ase: an ol 80%
133, sy i 4Fopy BigOES 2008 SBECHTHHE PGt L S00 Bed to be
maniplujaetiadfol ldRisCT h@shé:fetdehh'lg(lne(thanmm 34) #Aooked wMiSthe wire

10&5%1&01{116%}?}11%8%6@)165@% iixi(i“?ﬁe ﬁ?oxpﬁzg Beﬁgirﬂé&!}ﬁlly o]?ushed

distaHty relativepo iegwire dyadie mcxheaé einefay, s9me 4Nte 100 mm. To
m*aﬁﬁélﬁfa%teméké& {H?ﬂaﬁé@ b&avREh wﬁpépmé%r ﬁt@M the fut fa%QQ 12, the

, triethylam ne

W&ﬁdO%lgn&m%émﬁw &% isrerkA ‘ig'lﬁrﬂléﬁl %qkilla% mcchanism 540, so
thay %ﬁﬂb]ﬂm}{ ofl éhe 482600105 @ willBinhuM@ieduslsideshslald®oth the wire
1%&&4% V\ﬁs1 f’tlrredfor 2 hours at roomtenperature
B 3 nosphere. The product was purified by
HPLC, a lﬁrsmgte@n d’Pshd@n cil umu) involfigl el Iphathe: operalor2 avigates
n c

SIaczlfd{cl)?ﬁ ﬁoﬂh t&@a%lﬁft ]t3%‘ 98 @%@tﬂé‘? ng PlA 5}&58 e_wire 120, or
oquxdhgwm ﬂa?O ¢istelly rlaﬁoetheﬂeﬁiiell A, lmﬁmﬁualatr@wa}mward and
ufi3He tdVALY N, hekdiafederdbhsiticher 1981 BbHtactS¥e GectusiSn 820 as

.The produg na HPLC and MS identity
d‘é@ﬁ’b’lalsl?ﬁﬁsrl g l%ﬂ@rﬁ’%{r %‘F@;E 13.34 min. MS (+): mz
S 819&596@6@& @teﬁ? thePshdfathcditing mechanism 540 is locked, and the wire
" 0XO-

lo%g@dgg ag}%gﬁ%f JRR oc%’e!ﬁthgygluide wire 120 is kept in place by being
ﬁﬂmbzce&mhd]ydmwlmlddpyth)eamenmeﬂ@Pssa(}Qmahe hefe hiwyd LI vwhdks the
1%199 'H&HH”I?J %ZQ e aﬁgb %}: Pﬂu?%ﬁi G %19& 130 1n distal

am no- propan sequent purl Tl cat

troRsl s P YRS the Vise a%s%,Sr $h@é9@ P’ﬁ VB aipFie: 445 d 1506%66 dhe the
sttt lodking m&hadfsnt 5@ Bdo&rlasiiste th nﬁigre@mﬁdmldepﬁyéwd The

dé%?f&@"%%éﬂ%ﬁ? R the Hagy 107 ;gm@ﬁ sSreshih b fEeTLuth the

forombpplivatoe lad;dmlsho*ﬁhﬁns@{rmtnﬂg Mas stirred for 1 hour
t T

2 YR SIREN ALY I HACTT BRI ANEe RIRGQrI9, he bow 110

mvm;seseﬂmhlaglehtyﬁof mez%tab extmn@xumrmn wat ef. tthDJ@/wlre 120,
t

w@ﬁ:"h g%&%ggiﬁeﬁﬁeh?z{&%iéﬁ G- v1ﬁa@?ée%§{ac/k %gr{ﬁl% Ffb\/f’déH & vivo
t<>s wpetater OB4tn-ingieatsythat thedpod2p) 181 Beghanicaleogkact with the
4364.13, B AnfbvERiRgRI BEHS hovsifovanial ﬁhé@igsb,)’dl &lﬁcthé’ﬁ/lre 120.

confi.rmat.i on. Ret 1'eﬂtl on ti

A(m)arrE ig , Orglpdicid, drngPRropsia e}l\)&d'ls&)&?eaﬂgn a prox1mer1Ti| port1on of the
wiitab20; bSthme tihen Yicashadiniy limeddugbd distally to have the face 112 abut the

I e 1
oIROSER3gE SOARCIY ATt & (i BAssket 3B By pgpearine
px@fxmdll)BpWecbfdhe auga‘rzacm@mr)asmldyé@[)r red in1nm (15

nmmol ) of ethyl enedi ami ne, during 30 m nutes at room
t enper ature under argon atazgphere. At the end, the
excess of ethyl enedi am ne evaporated in vacuum at
roomtenperature, and then the solution was frozen in
liquid nitrogen and |yophilized in order to elimnate
traces of ethylenedianine 2) The an1no|y3|s product

Y 4 ~ o~
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Rhodobact eri ochl orin-13

1- (2, 3-di hydr oxypropyl )am de-173- (2-[ (2- am noet hyl )
waredosoreehyl ) am de (conpound 5J ) 1) Anmi nol ysiBCDIL2005/000607

Pd- Bphei d wi th 3-ami no-|, 2-propanedi ol and subsequent

plﬁa’ il &%f'c%fhrSi‘@ﬂ %r&&fcg?ﬁ?iﬁgo@g{ué‘ efsetife dhé Qlﬁsp@@rtlloﬁ and the

get:hd am no gpl edi o'als
relaamrdt)ca(t@nwé thﬁorf)ﬂ%ér EOPYEHI, 84 TR FHT nfoO 1o also
pré’sénﬂé‘ﬂ t@fhd@%tb@oﬁénm}bdevicel m of triethylanine

rr\%gii, él)r agnacge ]I?%hlél §%| %p?%d}}’altqu e§e éc@éﬂ gl?rfeggoré‘rfﬁr further
engﬂgemmntras deqreampossile inte thafuyenw arrm ph @rcelusrpWe’SZO the shaft

10%8;? lﬂ‘féch mp 940 fdnadthéywiﬂé’qgcréiﬁg Gﬂec%anﬁ% 580 0&& LﬁFﬁt locked.

8 acet | n wat er.. 8: d
Nexé P GUES: @ctrleﬁoaé 0 o B harks gabAPE oviR Tp a6, ARy
thd ol8R%3B i6 36taBR i thy desit@indiration; sad gt thei thufabr Tiudoarotate the

L TR i GO 8
méctenisint 60 and rhmhafbwck Rotcbanison540 Insked it 4szpﬁ$srble M) gotate
thégallar'ffié in eftﬁ h%nﬁzo trﬁr?%lét@%éléﬁaﬁ 130 distally, as shown ex

oxycar ony
virhdogati by orespentivislyr the arrows A and R.

1- E@d@mﬁl hy & ey poRgiKle) Rmiudeckd the3wire- 1b(:12mgrand¢mm 560, to

am n [)a C
S as?flwﬁérstﬂ%r%%ﬂv ERRAEC Pt pag gt the
gu@d&w&e bgeduésgendently,ievan itoughehe fqrerek configuragion is more rigid
ed for 46 in Exanple 42. 2) 20 ng of the
T4 ani nopr opanedi ol adduct go 025 mol) wer
di ﬂsmu@u toal 100Gs mowowelkppsitigapdyg ¢ reanmgcqlumze %rt}her if

peﬁgﬁ@do {]{l{e' ﬁﬁ&y c‘éﬁxﬁ@Z%ﬁﬁﬁﬁ@'ﬁm@ﬁﬂ?@(ﬁW‘ﬂs s@f;cessful as by

dieth etrla

Fighi Gt AYEB P I st e IGHOS | A AN O i che Sedusion 320,

ast grmmre under argon at nosphere. The product was

d, by HPLC P- 135L
DL ter & SEsPani o e dp Fioo oo sl Rt BaPlRERGS 122
amluﬁtgmm theifhee 1 3, addevith bab%@slra@ adrthe yireologkizzggnechanisms,

1eé&%ﬁ2@m§é@%@gd@ @%‘%ﬁkﬁ% e &?lgkrr 5\'%3 Fé‘ﬁﬁﬁm?tdiétﬁl‘ly' ﬁﬁ/a)é from
the wike hppdlador, M%Clhiﬁaﬁsl@’é’dreﬁynﬂ%@t% Baloes of di m y the

ﬁr‘féé?é Fréfaéri QPeraFé@t Tg&:clgﬂglt 53eis Pushé@ ikt theMhBn{bI: tontanslate
al | adj, um

d1gt@11}5,xrg_ q%%{%{lggg eﬁlolm, hﬁ@lrm A, causing the shaft 130 to translate
dlﬁﬂaﬂﬁ ebadvets aehivive 1201 $iro(2h 3n diktay distanceridpfdr)exaingés, Df 0.5

’2 nor phol i no- Net hyl ) ami de (conpound 53) 1)
S 6 ¥sis of Pd-Bpheid with 3-am no-1, 2- propanedi ol
and "ﬁmhsraqnérmn phe ¢fpanded gatefaBowingribe ardiatessiele sanses dhe

toopflﬁﬁl“ t0 tr%iﬁ 1?1t<§1§1e2ﬁ1 & 3’@!) @i@taﬂZ}%\aPag' fBRehe arc depresswn

rop ane wefe di ssol ved
bone ﬁrepdpnﬁh;for)w o ?@U@FCQ-Q&}P‘?{ ¢ Fah apr, each
nél sefudded dflofefatiBiDb) th&%ﬁ%eﬁdﬁﬂ? ds addvenselied bpm neds distal tip

d%{r{a&%ﬁ érfpar wn%gtab t és%rg)@t e{fg)aﬁbﬁer rﬁ?}gncﬁﬁlél ﬁ{) 934 the
néiele depiesgion dRP-diskBsedHUistaily ielesivieetop nespectivety,0a pygvious tip

anargg:plsé:]w?ﬁq ?ré: @e@‘?@sgieo& tﬁﬁ%b@é@%ggf Eo(bl Q?)bqts 'o%sgab /e%m a specific

ng:BBer38f nducyessiFleosequaness, 4 ¥amgai specHic nuglh@g @ff radig outward
dfé’% iR ARH Al APk SRABA QbnPaHa pldsy Bt RitneapoLNd

mere di sso

25 Sifceghe grige R2aempingdPgiedon; rﬂéce( rﬁlﬁs t%ﬁﬁaﬂ gﬁé 1535 oped to
trhhdlte ATHtAREt Ahd JHEDFRED bpplRald?. PAnTephginsvat ebadeted agdinst face
solution was stirred for 75 m nutes at room

tenperature under argon atnosphere. The product was
purified by HPLC using an RP¥ 18 col um. Mobile phase:

A= 0.2% acetic acid in water. B=0.2% acetic acid in
-acetonitrile. Gradient: 20%B (0-6 mn) to 95% B

(30 33 m n) Fl ow r at e: 4 m/m n Forrrul a structure

™ R~ PN - P~ WS A S~~I 1| R

NA N - ~N N
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water. B= 0.2% acetic acid in acetonitrile. G adient:
20% B (0-6 mn) to 95%B (30-33 mn). Flowrate: 4

workdositzoeE®Or nul a structure: CA5HS56N8O7Pd + 2CHIEIH.2005/000607
Mol ecul ar weight: 925.4 + 120.1 The product was

11%2?%%&?1%%0%% %'&gnﬁﬁllé&i &f‘&ﬂchéz‘te@@(ﬁiﬁlly atwad.and away with

resaqct tesh adewime 1 Hk$s fgIOWBtI%k%/ é&?o 8% lﬁ@@ﬁﬁ% {6 B sflown
RBogdaRa G 1 1Pchibeni itr difique relative to the bow back 117, whereby the

forgﬁ %9@}9@&@;&%’%%%”#%@ ?@%tﬁxé hgf?g% \%%11 :)préd’)eté}rmmed point P,
shdwr( 2 Pyg.i Jywhet ligitieh bending eOIpeRip v abplicdy Fueibepaere; pelict
R IR Ol eyt g amad

erélpas] herpinabpsa therd IW§§SIBH$W§1?‘{ @’GL{BRFYW@L% the ﬂ%ﬁ‘%bow
11@%re 131 du R -enbai b(ﬁltfﬂlﬁﬁepreééteﬁnﬁ%ﬂ angvatareachabdsnfor the
raclzwg Igu‘f\@alg ﬁﬁ’ﬁgf Qfg@a) ! Oai;necé,lo Eé{dﬂ_.‘y ere@i?gﬁlg Nhode of

acdﬂrélﬂiyrdetﬁl)edﬂeﬂembr&nhea‘rm@ (di am noet hyl ) - pyri di ne

aﬁieg%a%% D ]ﬁrgg%ﬁf)ﬁfﬁﬁ 8&& QV(?&S? tﬂg%l)ceV%th@ht%? ;l'g‘leéinbeds
intogoref pOUCN( of t@ogcqwﬁw} 3l rcating ﬁirfﬁetlrs HFBlieﬁ%}ﬂn\?la@ into
wkﬁéﬂ 'Eﬂeeﬁorf:é)% él iHRM B2 A hin RPN Wehip@e Aotieeapphidaror a2gomchored

at nospher. e

PSSR oo R e AR pBLL B e 1 o

arc(uhie b2 18 ) andBermipedsfintone diametrically opposite lateral portion

of él'éet rl]l?%grb?én_r%%ﬂr% l:%l )scsg L idﬁefscfs%@%‘séé@ﬁ@@ is thereby
dildiedetsliginesrioalip aied r@gplbgo@wagd aélﬁllth@ Tprrow 340, La;a&< k open,

in %ﬁtgﬁéocimwk ﬁ@a at?od"‘trd%ésst rsh&ie@é{{/élm d})‘%nM@ disadgeidto newly

ut1 on S_Sti ed

14
opeasrb v perintdeln Bt dve BRI eV o1 DarBli Gk o gxpand the
oceu{sidhl RskebiM] HRL6pdish Passage Biong bireolunmam, Witith isethpHass dlood

acetic cetic acid in
floyg 8%‘5 't‘tr‘iv’flseav%aiélg bé’ﬁ‘?re Oﬁgld}s‘ﬁn("g %{rﬁ?‘ n) to 95% B
(30-1B3nayi thus B ewidrtheethedtaul /tip MT Pértheilaaget fapdt Wileand the

x%g}_% #ﬁg{:ﬂ%o uc %S angfé y%?ﬁeﬂg{mgﬁlea%lf’drsmm?d in,

resmectivelynthicotip drptession 41 tangethe pyc é%ﬁ’ﬁeﬁﬁlorh/l gl fhgt.ar osed

p%%@ltgﬁ?%heotﬁgr inP}lakadlbpan relatlonshlp in the vessel 300. Thereby the
1- oxo0- 15- net hox eécar

vaser) do Wilated  asy 1;19@}%113%/ rargieah o\ﬁtward direction for opening a furrow
340 indhSoetlbYeh 3¢ pr opyl ) am de- 173- ([ 2- bi s( 2-

Amf ﬂ%ﬁg)ﬂ%’r E}%}rgtngﬁ] g&%ﬁlg %n&lﬂﬁloé Wp?tﬂanfo gé;)apél)ica;%rel%% has. to

preptkss ubsteltyiémengage inte and qreneiaate fhe Metike @PEREH SFEPW Ragtion
Agd) "o &?ﬁ@@ﬂb%nde% \8% 11’1A|P{1g S1IQI|AV qhé %oM\ﬁ*S'BZ/@QULUTBIy pushed

sSed

|
thmuginfa Nisrangnd STOVIin 5. BASGS TS 8’?1%%@%%%%%‘?1\/ %B“ﬁ%?gT and

th@(in m@' "ll“l)léif ftllf’ely@t’h@ﬂ:’ﬁh rg@fhrﬁbpt@lf]edclblreleaﬁwﬂhmgrqu théPalm
of .| i e

obinadanc Hhen bl 0. 3t Froda SnB MR G018, Thagty, me
e gét@bwdandhd& alfavgatkﬁaolw $10 iEhelqas@Uﬂquushalse fageilfl 2 alistaly, in

thgC & 1%'821ﬂ8 chfv\kaft g &EJ)\H%D %Ylgt?et I%C\Qfggl dl@‘S 4d #6ts on the

cddmt56ﬁltrlle Gradient: 20%B (0-6 mn) to 95%B

3@%@%} 0 g%_er&#{loéhem B Nt O ikt ahe takeiiidirseite to the

i ght: .933. 2.4 0,2
emﬁedqﬂ aecdrives dho e, bide 20 afipiiee ApIC ePTs 173 AN into
ttge%frﬂowmo OWhefReeEMbtedrbdvi MeQ isl]dBSedyithe fitdt Srd dgpreseian 151,

. Exanpl e 54. Pal |l adi um
SMoxo- 1 S- met hoxycar bonyl net hyl -
Rhodobact eri ochl ori n-131- ([ 20bi s( 2- ani noet hyl ) ami ne] et
hyl ) am de-173- (2, 3- di hydroxypropyl)am de (conpound
59) 1) 25 ng of Pd-Bpheid, 3 (35 mml) and 39.4 ny of
FESu (342 nnDI) vere dlssolved inl n1 of dry DMF

o o .
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2) The Pd-Bpheid am nol ysis product was dissolved in 2

m of dry DMF. A solution of 414 ng (4.4 mmol) of
wQ2@sizwe24 , 2- propanedi ol (97% in 400 nl of drpCDNRFA®0607

added to the m xture. The reaction vessel was fl ushed

1nt<‘5"'r\]7\fh|fb1f5‘t‘fh9 %Fbuaﬂé&(tf%o@ﬁ)f Eﬁéafj@f’bécﬂﬂﬁl ZI@Qh')tbeddecﬁ 2 comet point
oro rmvver ced to reaction ve
of Bt WG CEt it BT D SR AoLeD o Treres B et e
depregmn o mppphpﬁm shi‘}bteofﬂlle@ur\aauelorﬁ rthe/\ﬂ@caddmed 10 andifferent
e
wallaite tlﬂmélsﬁﬁlopm&mnm%t@(bwdléh exéending hebwegn the first arc
;lzs%rpflg‘i ”bndeQe "ﬂp @@Eregsxbn Syinis rdiBgsedr ﬂﬁ@trﬁlg\h@é:ﬂ‘l IoﬂgSthe

re co The product vva
prwmm@pee.q%h%ﬁx IR et R e Byt e
rel@@ Qtlll cwaizhds ireachetl én thdBexpmded 2éoad estite. él“chii&jpemmts the force

{ 6 0
oSS 1 e AL oG RpRA R AR e o
340;@3H56W®7?W0ﬂn@-1|8m l\/bl ecul ar weight: 876.4 + 60.0
TIAes, R4:04 'ﬁ@lteu’{%%vénlﬁlexﬁﬁgl 1581116‘1? b@t}ﬁn@u&@zo 4B retains the force

onfirnmation tention tij

apphcglm I@Za%qi éhq—,bowFlé|0| thaf ﬁﬁesposed on the Hlstaliﬂportgog of {He shaft
138 ]fogﬁighééu ttJ%lXMOafIhe g}d berabblyl 00 is tensioned when the bow 110 is
obact eri.oc orl N
e
shafy 103f0 B@ﬂBﬂh@lfdce 3 1R0WbheR theobow wekle islirskeasede & i axp3nd and
str?gp%f &it, {id 1% g:%fﬁr )ﬁgﬂtﬁﬁed alsta]r%/ e} intdNBe furrow

i o Was s urs at roomntenperature
340nder argon at m)sphere The excess of

21 G gl hy kBl efs-bih)sefhdiRe WD @tﬁ@ﬁﬁfdﬂtﬁéi atiferiogh 100 is not
su%/ ¢u l’f %ggggs%aﬂg %%133"@)338% %e ég{ue?xfele' §§ 'gg‘ﬁmgfea{n uncoﬁlng
in M@lﬂ&dl&tﬁlﬁ@ proasedivet bd @pdatedol ), 28 ng of PyBroP

s i A Bt 2 s PISURARES (b bt disaly, i
théreams nagnneo o desones i uelstiomde Figs: J@B andrdSphdnethe hpading
ph%%eggfﬁ{e %i@%hﬂg Airf)%t%g }Haé b G108 'aﬁ:u%fb RE- sﬁgw‘ﬁoﬂnumo in Fig.

cetic acid in V\B er
1540 dot thedforas appllaé@r dRRttpibesomeyengngss: andz%i%llerﬁtdoméo Pnsﬁﬁond
tip ﬁeﬁ@f@l& (13@ s8d -disthiow frofh fithd HFirst. tlﬁodéptbﬁlon 141.

tr uct
Lifnts tegen o @rwg%&oen%?gaﬂ 3 Eg??%ﬁofﬁauﬁ S Hhpna are
ebeiesibh t 1526 alidposedtdisally Retagniromnthei fimst at@ defression MISin a

% %o'}f én &tg ﬁ‘foéx gécgﬂﬁéﬁyifﬁgyé t(ﬁ?ljplaﬁ‘gbw opposite to the second tip

deRl’ﬁssindé?-erl ochl orin-131-(2- N- et hyl ami noet hyl )aitii de-
17@15%1% %nﬁé’bégyegfs%ﬁs @ggaad wﬂectﬁum%mwm lﬁaéx IND3Qhite the

wer e t|r

finges § 5% rqlpaéﬁqipymetbﬁw@ﬁ é%%ﬁ{ A ?%Fl'i?e% hﬁﬁ%ﬂbeéfe 319 1‘?518%9}? to
Fib§MREY ahdreBUMHefel), 458 batvTDEP brpands Bhdrstidhghtensc ests disftally

am ne was, evapor at ed
PSR R BBRLSHET D B NS s AP ity
infootht fineow 3407 b thg s¢ridstemof the ofawling process, as shown in v1vo in
Fi3: , no-1, 2-propanediol in 200 mM of DW and a

80 |onof 70 mg (0.15 mml ) of PyBroPanOOnL of

c hDoewmorantheforee applicains drlaaneazasfdraw Iy iganed £5ask pReRsd by
as&@fni%m@rr 1alTH‘1?atE’t'i&g Hﬂhe“@e“sséltg()‘of ’Iﬁ@ c?é&vl'i‘i'f’g— ot Ef Bk auger

phase: A= ace Ic acid,i

tophl @ as slesqubz%lxé@pﬂao‘ae@ iy UF BRAIGR AT PREE. ase%eaéﬁcgm further
20% B (0-6 mn) to 95%B (30-33 mn). Flowrate: 4
m/mn. Formula structure: C42H57N7O7Pd +

CH3COOHMWol ecul ar wei ght: 875.2 + 60.0 The product was
anal yzed by HPLC and MsS i dedk i ty confirmation.

Retention time: 13. 16 min. MS (+): nlz = 875 Exanpl e
59. Pal I adi um S*oxo-| S- net hoxycar bonyl net hyl -

Rhodobact er| ochI or| n- 131 (3 N- et hyI am ‘nopr opyl )am de

A =~ N N
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Mol ecul ar weight: 859.3 + 60.0 The product was

anal yzed by HPLC and MS identity confirmation.
woredoenzdees tinme: 15.38 mn.MS (+): mz = 859 BEXENRNES/000607

62. Pal | adi um S*oxo-| S- net hoxycar bonyl net hyl -

pe@?loa‘?é) 9?8 HRE IREhsRAI 1201 3hd (fRraly; & iy et antl roétt diyta)lsndud of
hydr oxy propyl )am de (conpound 67) 1)
thaAﬁFﬂB?l?& s of Pd-Bpheid was performed as described for

cmnad nEEeSsﬁryEt(ﬁdpstoeleOm @taifh dhasr bguengendgol ABG may be

op?rgggltqtg Qe ﬁ% t@{ﬁ,ﬁgh%os g&@sm}l c{f‘oc@fusfdﬁ@ bidd Eﬂh@@%ssel 300,

unfiD threy g(l(gle T@iraTiAversss apg iBErEeh displl ymawe]g 02f t%r gsﬁlﬁf;sss%e last

ocDuEBh Yy pitRiRhak bt lfi‘?rd@ré’dsw @iswdly iatsuctedive atepd ®f some
m_nut es %t roomteng{e_q ur.e under on_at nosphere.
5 rHUmGREHFEIOT SR GreBtinE FOTeT by ABRCES AT UR: Re. 18

Cqug t1ddadidfethehasstusidn uzes 4660; @ Hoivd passagattbrough=a 7-

cepﬁuﬂf%ef Ee&rg)aqg:/cc Csk%bﬁg)s %‘5? E?&!ﬂ {g{?éneﬁ fol%\@ﬂfgelrl’ft se&%@rfée@ o(fgfc@ate

behdingna @apaumouméthqumslﬁm@sﬁus mappgedesostPaen ayger 1000

8 QdRfksionas2anet yzachily amfPléhgth,
m@‘?é&'\é\se g’ﬁ%ﬁ?’%ﬁyl ggnaolczrgn?%e?%n Re%entl on time: ?4?11?; ¢
mqa}uﬁmgmkgr@qm 56U npl e 63. Pal | adi um

315 W&nﬂa?ké’ﬂ?ﬁﬁﬁﬁmqafob@ henphhlgd ef ﬂexmg and expanding of the bow
Rhodobact chI ord ne .l t
11@ 1§ EQVEIR cH9ta?l ggyla;éﬁ eﬁ:) C%Ynl%agﬂ?n%mﬁ g;?ﬁir%@%sdthat
oIty mmmqsaratoookmmmcwdwdmsvalu@qur @asnen-bngthaﬁ sheit retention
foscr?nilprgﬁn R ‘f%ﬂe{?ﬁ&h kg EXi tﬁes@%eﬁ’&@é@valﬁéﬂ Ag tbmtdined

Isoner o e am no For mul

anslt wilk berepeatsyniidapgally @PB]@C%W Ristheg aPSes s gguences of
o;%f’é)tw% J’émﬁowﬁl hbe rély Qﬁﬁlﬂ{e WaH anptyaedtybyf Y GpenatbrMBP. For

dent T’ confir t| on. Reten
example, iy operses LT 5985 Apbistant shp gt disEhét Db of a
ra @éﬂsdysl- feh ko 2§ ean pamtheselkgted distance D is maintained throughout
0 oba teriochl r lopa
thg SPPEL é? 58 eﬂy Y%Qﬁe?%tpé rgﬂeqietgjc;rrrJou dpg%({m%eﬂhﬂ set
ar&ymb:hdm apevdtocO@ffpound 68 was | dentical to that of

¢ O?:B %éwjth@% @ﬁﬁ&f Q)P ‘%\glrﬂ Nh&EYSFMEi6n Gdg @0, to hal ipgtet 416l &ient
Pealt i Soner

am no al cohol . Fornu
th@tﬁom w@rca@ﬂr@m?@@wwm%@&wm % hg‘?/\@?a@{ht’e injected
i8S thedvess@B00, The iptedidtiof thba&sm 8109 zheteby apfRtats and dwek black

ar(eg.)eor}lt %ﬁeﬁsc%g%glgr mat fé‘?ﬁnﬁ %gR%}tés a?[%ggbrn@ehmlﬁﬁg e BdderMo? the
vEAEX BU0S-amet hayy oaclbsing| A20.hylThereby, tip depressions, lateral arc
AEHSSERRSHEL LG B § Rirfotd 343 NPl TRl B s et the

roxyet hylani no) et
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% aceti ¢, aci

tile Rdsealdt a@oa@mgly, and desednthe rfores. anpliggios ﬂ?b %@%ﬁ?( GV as
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MS (+): mz 888. Exanpl e 66. Pal | adi um

S"oxo | S- et hoxycar bonyl met %_

Rhodobact eri ochlori n-131- (3 (2' - pyridyl)am nopropyl)

am de-17 3-(2, 3- di hydroxypropyl)am de (conpound 71)

1) 500 ng of 2-chloropyridine (8.73 mmol) were

di ssol ved |n 3 6 m of 1 3 d| am nopr opane (44 rmol)
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di ssolved in 400 mM of NMP and 100 ml of water. 9 ng

of HOSu (0.077 mol ), 17 ng of N-(3-dinethylam no
wWee@psiege2d\- et hyl car bodi i m de (EDC) (0.87 mmol ) PEri2605100607

of ammoni a sol ution were added. After 16 hours, 200

dls%%lé;' ?"up&tedllfznec%sgﬁﬁ%ﬁl fHe Waed 20MEBnktrars ehafigeaty 340 as

I on was st

at _room
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asyuisistiia gadiandilataan, oA R ol prrentife |yl MigjelfRning
ou ﬁxd canded W& Ex@rhee G foRal eip:pdhlcalm‘ 122 is shown distally away

S-net.h b
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idin water. B=0. 2%acet|c aC|d in
Wz{@g@eoan?@%. le. Gadi ent 20% B (0-6

9
( 3Wo3dspase) the HPERR FRR ligatoy 1202/ qﬁdnthe,:\zy}rﬁlﬂ ié)og}s%%rt ?h}tward and
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stlH ri$| Zﬂins (1 @rﬁ’bs@ ”ﬂféoprloxﬁnélrlﬂﬁﬂﬁﬁ djfahe uddes whetl e held

puri I on rtor cribed for c n
st ongry ER g andp W 121)? tb%gﬁ?ﬁ gﬁn‘? ﬁf‘iﬂ%ﬁ%ﬁﬁ@?aﬂ ? §'oo and
tIEErQ\QHH talsbc)ch@%ﬁaﬂmeb) by\/pfcﬁlrdammsile&xd)m af tBeGaqel erfl 1 Ver the

P ST LR TR e B Thoboh ST ag0a0d
tl@lfelﬁia{fﬂ—bemlrlgbnmmmm f4hisdaeked72) were added. The
i on
3(;0[& rhlabtgﬁl%tﬁ%t}{r{)ﬁéﬁufr@ ﬁ:q_ﬁcgstglw Jém%’i/e RO r%l???%(gfeﬂ revo, the

et Uiy gcloes&RFo Lm@oqi@bgt',bnt emhgfq-]@c]ﬁﬁgs echanign 2%)6 and the
vgi?ee idc%m ‘écl'lelhlé’iﬁtS%O afr@en ¥era6®d iR @gedladtnator 500 in proximal

t(a@@laggnrﬁwlr th F|5<13‘\‘?vg ghsan‘iOA) /vw.;*en lg%Pﬁ%ﬁ Xﬁg%r’uc?uspgﬂ 130 is

hEHRUNG SR Pealty REHIEPELt trtthewvirlealr2Oyveihigtht ren@di®s i place20.
1 The product was anal yzed by HPLC and MS identity
confirmation. Retention tine: 15.43 mn. MS (+): mz
= 953 Exanpl e 70. Pall adi um

Shoxo- | S- net hoxycar bonyl net hyl -

Rhodobact eri ochl ori n- 131- ( 2- N2- di net hyl am noet hyl )am d
e-173-(glycosyl) am de (conmpound 75) 1) 300 ng of

Pd- Bpheid, 3 (420 mml) and 476 ng of HOSu (4.14 mol)
were dissolved in 4 m of dry DVF under argon

at nosphere. 435.5 ng of DCC (2.1 mmol ) dissolved in 2
m of dry DMF were introducee? The reacti on was
stirred at roomtenperature overnight. TLC (92%
CHC13: 8% MeOH) showed no un-reacted Pd-Bpheid. 2) 926
mg of glycosylam ne hydrochloride, 98%; (4.28 mmml)
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(iv) Phototoxicity Assay. (a) Cells. To determ ne the
phot odynam c efficacy, cells were cultured in 96- well

w@k@saz06¢810x1 0 3/well) and i ncubated in the daP&r/in2005/000607
cul ture nmedi um cont ai ni ng i ncreasi ng concentrations of

En@ﬁ%@%ﬁb fgers 5 7, 9 and 11 , for a perlod of 1 mnto
ound senS|t|zer was I enov

e Shicingn DEIAHPR HOY 1 CEiF Pty SRRl TN e ‘#Sg{q’lé 1§ provent
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odAGE LrbAR i AcRY iyl B ritessed ubsegunsl rpidtseaicate. To
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V‘éingm}ﬂB |1ﬂ1mate$t@ seetict degic goiction infake o9} yopening

@{d@%\gr{ﬁ cEstaNh‘ISﬁlo\ﬁebﬁ il Q&éeﬁ'etbblz @do batppropnaﬂely] ectfigmed and
s a9y INGHHE, OTLsIa JTRS o E opis] B &Hing, not

sown in Rt $9BEb& cagﬁﬁsabemvz)ed by gas (2% of

I sof | uor a]ao)@ S}?&VII) Tunmor i npl antati on.

IV&H%P erﬁf‘f‘%% 5 Bhol ayers were scraped jn
salAlt}mughedd:scrlba@] dibreinald®@, ¢fhe omeehanisn SREHYPENIEY LY Prstep
saline gn ikbd1e e ® dwtR*the 0w 110 bending and

SIS B B T RE s e e o e e
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f Sci e
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Sﬁﬁ@SltlzerS for injection. Stock solutlons of

%}uﬁqd ﬁ?ﬁgﬂép@e%emoﬁggﬁlﬁ%rﬁé% t{he'h%tféél%\ém Fig. 20A when
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Egﬁ 1'},'6039 lfh@?élie?sl 14%8%@&@ B8 Gal Pfﬁéms ?ﬁﬂe@ ehd= 30!1‘%5( the bow

kuﬁ)emtwbmarmte( @ta& rﬂgs% l@éﬁl 1§Ido¥§d @Hm %@sfa‘%e;@go\m Fhe force
were drawn at 0O, 5, 10, 15, 20, 30, 45, 60, 120, 360

and 480 mn after injection, transferred into and

wei ghed in pre-weighted 2 m test tubes containing 10

m of heparin, and mixed car# ully. Control bl ood

sanpl es were collected fromthree untreated rats and
treated accordingly. The test tubes containing the

bIood sanples ver e m5|ghed agaln |n order to calculate
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mce with conpound 5 Based on the pharnmacoki netic data

descri bed in Exanpl e 20 above, the treatnent protocol
wo ersazispound 5 was set to 15-min illum nati onPCT/IL2005/000607

i medi ately after injection of the sensitizer, using a

ap@?ﬁg&a%e igels kageed mtsihes by aht Neclpen kvigb$20 plisposed

n 55 nn). In order to test
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descri bed below. The follow ng controls were used: 1.
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The results are represented in the graphs annexed

herewith (Figs. 9A to 9E). 1. M=My, R=phytyl or
w@esoangleger anyl (Bchl a) R=Seryl (Bchl-Ser)4 :p&aBIE0A000607

MePd H2ZNCH2CH2NH2 20: Me2H 22: M=2H 21: M Pd 23: M:=Pd
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actuation elenent: "An actud®ion wire or actuation
menber 54 may be provided within the assenbly to nove
the jaw sections 42 fromits first closed position to
|ts second open p03|t|on In varlous enbodlnents t he
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not limted to, spade shaped, straight wth a concave

curve at the end, straight with convex curve at the
weews/12062@ngul ar (needl e nose), rectangul ar anBCT/IL2005/000607

conbi nati ons thereof. The jaws 42 may be spaced apart

orFi §p®2fate&ﬂl QQBnilmsﬁamnm Iaﬁemueﬁ entteydipbais 6fl ths bow 110,

shPgf peloalchrvdion. PRGN LRGP PYEaTTROL, G ifnlane fage 112
assieplie Eigynirendi 3, thedaltdrnstiveuembedinent dnasizbhwistddefich| 62T
prséeﬁﬁﬁgﬂa &h aﬁ @U‘Wﬂerf age @Jg(a‘iﬁ'd@@ %uomilgmeﬂéd -G 95\»01“10 is

VOIdO e radi al tenlng extremti| es
ro;e% et fage éh%?épperareésqscﬁ@gwnw%%&rgwmrﬁ%é Wit aamlérél aggle to

th&@@lhg@eﬁlgbg@@ﬁ’d R5p3&ds tﬁﬂﬁigﬂ ﬁﬁd@d&sﬁ@ 31()aver se an

coft FBREan PR EFE ﬁﬁ 5% e AR oty BB Bl Bl 112

orfd bxisted fane léRTedm perimétet Hé2P o, the rfaczmntaryolbet ednfiguree as a

A AT S LRy P T BT v
in é&s?eﬁp \ﬁaerp s9tateds thegd wistad dacgel 124 wex Ichin Bwough thwﬂclusmn
320€lt)b RBtedrthitBie $39hd bSxRBLitRI U plavardthcd NE2 or the twisted face

t he..l t
113 G g gqosuggroﬁggksgmg%g@g@e%ﬁgh? Pt ng an
ockd Wesaibed3B&kirabowe,bilmwogroxtmaklrett&Bidh by therdhaftni 3y was
. || I
acfichtd b3, it tnd BREHARE 115 LAY 010, BrruB PHEN. his
refgaqtignametdad iimpbiae thit tee interon diametes lof dhe dace barerldw must be
larﬁéﬁéﬁbugﬁ‘ 16 Perif Oché'?ﬁa%ge ftﬂékﬂﬁ%lﬁﬁfﬂﬁdw%sg tth&sion of the

tlon into t urrow, a VI Ce _ vers
Wl&%@ﬁh fbﬁ‘ BisdRred EWBPthnH‘ea res appheRtery 3%2 hag i digmeter
widpethah ehe &ﬁeﬂlﬁr diavetauefethe tfagd borkMilBi #dwevet,he pumgeite thin

h
veb300, 4% a0 PR op kit SR RER, 8P uf G 040 e face
11Ryandoet thé force applidatien B2, as smplhrapbssibler i n sequence,

p r'ﬁgj ﬁjrﬁfg?‘:rmevtﬁlz eﬁ'srlﬁnf &t Pﬁ Lgsé c%é Q?Pé tﬁg l'}ttlt%fﬂative auger

atation res (
tO@e%QQ rrSad@&sﬁ &d dis rqn@ PW, D(leWthht méieg desired.otie shaft 130 may

be@@@e diReg efroﬁloﬂhb e @00 tah& bRIegRived 'ﬁr@zﬁ?ha\}'l@' é#@ﬁwot éven
r adi dil at n and

uentt at i ti
thyiehy e ¢ ?ifé%/r S PEGES 1654 ot 1088, WAl Re the widest
dimkndibis Of)fhetsheftdﬁe raatl@lf ti{eCdyrce dppiventer 122t is the task

S prel BLECT L ATANSby bR R s G o sfrocjpent

208owithendifttirenstyge of farhe apphiwatari B2 amed faced ltzoalad d\ath weduced

| e
SRS ROILDLSA, B o i PRt Bl dup 1,
Samﬁ&HPé“Fﬁ do dhe a%%@ 61 | dapivith efnér withaut ﬁn%@r.rﬁom %tmg-
edgé(@pmg@ssel A vessel occlusion auger, or occl usi on

o Bsenefivh e PRy SRR LoSBRRIEL i 6pRBeln s, imited
lengnh a$imade saregilorahd ﬂ)ZZMecﬁsp(Bed at theedistal éxtramity bf theghira 120,

infi3ld 4he Byt PAAL SR56H HPEQR 95@@98% o159 980 PPE! 238,

IS Ccon

Opewg@g@mefwméct s¢rewiliread %&%u@ masn ¢ ditted tlaerawithoin replagement
of QH@ E%lﬂ{drﬁﬂl fRERrE t} g, Stta)qlegel%‘ thd mARS{RLWPRedl FIANIGRerein in

an o jeCt t he present i nvention to
m%ﬁ@%@@d&he’é}&%ﬁﬂ%mﬁﬁ thwgh (1000) and a method for

| Y exeAd ithe nidle sefsithiehen 22M) Qistalfyo buﬁva&a alfl the face 112, as

travers occ| usi on ) S a
SR o gl kA bS8 B 2005 o eca
uniil Gjstatlyrdnmayginedhéeputahareatits, oncepspdsed| distalpe vat arghaway of

a sequence including both deflection to an arcuate

state extending radially oytward, and rel ease to an

expanded and strai ght ened é%ate and vice versa. The

auger tool has an extrados when arcuate, and also a

tool tip (M. In the arcuate state, when the auger

tool is disposed adjacent the occlusion, the tool tip
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the bowis configured with a distally gradually

di mnishing spring rate coefficient for deflection
wapaen2de2as ger force at the bow root and under PEBBE.2005/000607

force at the face, and the arc depression of the

theefé*cé élflgs tﬁesrﬂai’é saewiiem nt@\/ﬂ will dparnesad @rfordet applicyier 122
fur

| ect of th ent |nv t|o .0
WheR N ¥iE %u&en%s vtarig L b 18 50 R ? §fpatﬂh§°dﬁeelatwe
to theSpaRefdrexapplicator N2k that male sawﬂhreadlldﬁlwwvu]h apply bending

L
o LAY 12 48 4 e ) 0 B0 B e e
botehrlé3h ok dthei fanalef Swwﬁé@dabﬁﬁaeha‘teo at Fenimpa einsidgofliameter
deﬁggatéd ¢ &Pin F 1 5958 &Hafeagﬂh%%m%(zﬁm@ﬂmeﬁ bald shoval 66 theomale

settin a pjedeterm
screukRad Azaﬁw Blie 3 HealG: g s e grepi Bameter of
thésforéd a Jiplﬂ‘cutotrhelz obj ect of the present |nvent| on to

P retierind AR pEOBE st Ral BpabAdag 1090 Giflates in the
safieormameh as ¢lpiengsr tool WG withabe dulbs E%&s@l edty a bp @a@l@tdmg
deé%%i?ﬂ‘ Ga%- wﬁéﬁ' EH&GFSW% qek&?f t@%lﬂ:%ﬁtet Q{HWé\féf;' Mdtﬁé etnbodiment

Or re easab e sha t relativ
2Pt imaer VBT LM e ey oRo NS GRSt the
bulthe 13Bafor ekBfhple, Shepnae seaswtbieatial I thizans Ingdximgl diweneter

shaft in predeterm step length, a wire | ock for
rangng 3§ 65 g dpﬁ)gwnre relative to the auger

c OWithahe angerf tool 1200;1 whemgthf axperaterpgidsiresl to praxymally retrieve the
sh%igdl tOh& IR &P rﬂ’iJ ere‘ fzﬁ it 468! (?‘ i s&‘@@/ﬂﬁ%&d’ %ngastenmg

and contr e WMre an

rofaice petid g wewﬂ@readql%mbs telerssh. prmﬂmasl, Yawteftf& Puf%ﬁ@af £ or
thOPAceCt1 2Af, atsr%ofé\fne@ﬁéﬁ tdkiYE fHel Plﬁst D3 Rra@di ZTHB & mutual relation.

Nl bRl BT PR g eusinb s A AP PR R iy

o@@grdawvnefbl@ shidiRg ower the mald stﬂewtlmead 192M arsd oedrahe dahgth of
he face is retained to the wire by

th? Wéref eag%}tgsug%qﬁlg%ﬁ? uous control of thedeflection
of Ahtthehembodimedb§0t bé tho rbgerajool iis sleserited, requigag dimited

ang[lfa? @ﬁ{l&q die P&oﬁﬁg rl%mfi)ly r eﬁéasé AenpeRehcd Rlicatdd ad facy @12 but

I ona e present invention to
almmvt@@&fﬁcédémﬁm on tool that has at |east one

c ;Jl‘{éfeﬁﬂ#ce 49 ﬁtrdt Iﬁéc%% dtHé Qléblolmotéltd)BéttaT&ﬁmfha(ﬂz& Hef@rences.
.0 e.tace 10O n ra outwar, (0)
Fign e Rbe oy EFolfAt SR aREe 1 e Rt AR TR Yol ‘?"' bow

1losisaeed irg fioatiefevation datdsyornding ihegetoris dimsxdjstm‘tl@ﬁy Spherlcal

ol P48 8B, skt it A M el e,
Figh254: dealcts hdadeot Kewithsini aval fﬂceub@méwgéﬁs éad E@g e%@a ghows a

mQ@h?{é’ecg\JaI&Hrfﬁl%\é’ag 1ié4fo° O‘@' on, b. the face is

ce ap at or, the au ool is.
opBrl&fe@éﬂwntiﬁ@t%)ﬂébﬁﬁ Pénalwgré]fsé%‘);h?(P OLSFeAhgyAcator
1320968 ldﬁphlo@h@télﬁﬁﬁ ﬁdrnewtmvme&wmaﬂsu afethé y)vdl faae éord 1E30V,

eSS e o2 Bt SCA, S 60, e | PP B8RS

Hoekeas evheki thetnainemes gpf ths tayakigd tlﬂéOB/oand @ftther@yahf@e bore

H:(?v fagé Gt 8PHllu L‘Pa?taﬁgnﬂbﬁtt 9‘# i3 dﬂléﬁt%nk €af Eﬁé\f?ﬂvm 25, then
uence of ste d uccessi vel %

disep emem;p@ tugnslation peprasimalsesievekiransiatiansiipoughdhe face 122 is

pte dgﬂ@l 'EgT Bg&‘ﬁg)rfd)li dt Shab €5 t@hRhe IWird 552@ REy HYrH° relatlve to

bj ec t he, sent .in n Vi
therfae ¢ BT S omq@wtwﬁéﬁtﬁﬁ o 3 b, BieetoBe A1) o Frlease
iHeRdfEgmappl i cator rel easably enbeds in a tip
depression, the extrados enbeds in an arc depression
to dilate the furrow, and initiate a crack propagation
mechani smto open and dista2$y deepen the furrow, and
when in the expanded state, the force applicator is
received by one step length distally deeper in the
deepened furrom1 It |s yet stlll another addi ti ona

Y a1 e
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Figs. 9 and 10 show partial in vivo cross-sections of
a procedure wth the occlusion auger according to Fig.

wo 2®5/228 HA, H B5 12A to 12C, 13A, 13B, and REWII2005/000607
14C show details of the navigation and the use of the

oGg! Hsi u ' 122Fi0perdadntlESRtached, tol B distal
295, B e R, Sopltdor I OBl e

0 etails.of t o) atiaq
exgemitistiohe el Jbrnpige 1% apgichiqo e BT B R s 1 e
coRAb@RE e Nditheforiehof doth, upéranitianggpassage Bif ghe | foBceriagplicator

208 to 20D.i || ust i .
iR s e ey P, SRERIVER: 2o egof oy e
fadk bare 2iRewissi, the foaed anplicaiow 128 ¢nd damfacg bor | bhate gnfigured

i ' e t f113,
of AR B T 0, e Sl
angf preventiggessagroP! th dotee Fpplisaiar 13 LB" %k *?“8 ]%6%, OLhd 13-
TIRB, BRArSteipplicstop 12248 iasisedps ttrnfate &id dupradimally eontrolled

the force applicator and the face of the bow, Best
mW%@@En’BEaﬁgrrying out the Invention Fig. 1 gresents a
It

bl Kclsickh grmimuizhpwiing 1268 ofithewirerl@0anosrdang digtalln prgward
' 0 PirARige Ié 0 any fi
ofgg% ?cg?%: gﬁ@%ﬁ??rhglé&bl‘? 8955%“?22@‘1@1“&% 16,1 @pphiedblé o any force

proxi mal . ex Vlé a

ortion, d a )
apwisatat 128 Fho GppAtioBnl 22nbelas & Paitek eerigy e dareh dpplicator
1%@% %ﬁ?ﬁeﬁ:e‘éﬁaﬁt14i%&amnaacmism tidktie 120, or wire
s 0

e bR
ndtNindita® tPrHat bas dbert partiwabirlysshowraanrk deskoibed hereinabove. For

i ntroduced intqQ pat.i.e . =Yg i
i 6. et 1Gof Ry oRhyesPiher BRARETAGOR. &llong i€ atihmatic
rodlirgemotionds pioxided. Bxrthermwre.the pugastiael: 190, sduch iy #least one

r b ha tRelorb0 0. il@REEQ tthe gugerdiost 00

ST i Mo o
hayieepner plo BOEGERSHIGHE rﬂoﬂm@- PLEONRTy dhe RUgST CPFFO g%r ?@Pm? 1
re@éﬁﬁ'&{ 8 thid skhgeticel ef apetatiesiRatket thel seopadf theymhsens irvention

110, fixedl oupled to the.dist p ' : ;
lssgﬁqeﬁlgb,thﬁn@ﬂ%gﬁ@ NS é’?%‘gdegn&%t% gclglj\i/ﬂaﬁ?g%sétaﬁﬁ ?ub
c@nbinataisoof &22vdrious deatorashdescmbed heyeitiaboed aexelleds yariations

of _t hec wi.r elah] ' I8id tHeSArt upon
ol oopGliofy Sdpr, WREERLIE Becak 6 Ry MRRIGE I HicShre up
readigahe feregeing toscrimitont t he force applicator 122
engages an occl usion 320, or a furrow 340 in an
occl usion 320. Then, the shaft 130 and the force
applicator 122 are coupled and operated to flex and
arcuate the bow 110. Thereby, the force applicator 122
and the extrados of the arcuate fl exed bow back 117
are enbeded in occlusion tissue |lining the furrow 340,
in rel easabl e anchoring di sposed adj acent opposite
vessel walls 310.1n operation, flexing the bow 110
dilates the furrow 340 asymmetrically into one radia
direction, providing forces to provoke and initiate a
crack propagation nechanismin the occlusion 320, and
to further open and distally deepen the furrow 340.
Thereafter, forces on the bow 110 are rel eased whereby
the elastic energy accunul ated therein while flexing
is liberated to expand the bow 110, and to introduce
the force applicator 122 by one step-length distally
deeper into the furrow 340. The flexure to arcuate and
the rel ease to expand the bow 110 are respectively, a
first and a second state of a sequence having two
phases, controllably operated in successive repetition
by the auger actuator 500 to cross the occlusion 320.
If necessary, repetitive operation of a plurality of
sequences is reiterated successively to traverse one
or nore occlusions. Figuratid®ely, the auger tool 100
coi |l s-up when flexing, and uncoils when expanding, to
progresses distally in a worm|like type of craw ing
process. The auger actuator 500 has a shaft | ocking

T e 1 = a7~ o .
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and resilient material, such as nitinol, and is
exenplarily, about 1.4 centineters long. To reduce
walpomensicehs, the force applicator 122 is di spoB&HIL2n05/000607
| ongi t udi nal coextensive distal alignment with the
Lfmsllz and is configured to taper fromthe bow root

115 dj [ ' . ngl

ext ertbh Agclibanarig d00hRE Feply RefeBiy fbSistion 6320) in a
Veélﬁggﬁ\%b?’ ﬁaﬁﬁg veessel hella(3 dnemractérizedyt or ce appl i cat Oh

RO 8yse, é)of @qm ]C%Qﬁ iRg. fo?p&t tfbf I O&%ta*?)?é’v #pdtmﬂ th a

ru3|on I Mensi ons are
seqrenae tredudihg fhotlyHe losit@\m arwatteh étam @@endmg] sadiglly qutyvard,

‘ an& Q‘Ql%ﬁs% & 3 &k éﬁd@&%d sttﬁig?hté}féw Jokle aaﬂdi’(/ﬁ:@ rversa the auger tool

0Ss-section area proxi m distally.
haw@g@mx)uafi% Swamtep %n%h@%é’égm PPl enent ati on of
maﬂepgeﬁat@@ta&f t he auger tool 100. The bow 110 is a

b d | b tile t

| SHT RS S 150 R QL RUBRS e, B 1 Sk
extraddas &re7ermbedietuadd gclaasablatre@pmdmgl, frespeoiityadyh & i depression
(lgic}e%r@ edeg?és@i‘fl)‘ndgg f‘d's I ro?ﬁ?élﬂgtd' &Hch d%ﬁelsiﬁrsbﬁébd—apart

i Ccl ent ty, here the face
relpionship imhthgtvesssd proxi mal cantilevered extrenity, here

whdi6oy ehé Slesdel4is diied rﬂé?ﬁﬁlﬁ‘ﬂﬁ@l@’f it hediabwutderdodiregian for
"softer” di &@%hl and ‘harder" proximally is
OPGRINZ;Y h(?vf?C lluﬁ %n exenpl a %/1 enbodi ment, the
2.bow rDlad odclasiamdugdr aceadinggorrlamn dpwhersin:i on of t he
rel ief r oundi ng shrink tube
in Pi expﬂt%ag‘él tafd @llp%l‘iégefftf%}‘cﬁtes Atk

Aftn runk to fixedly retain
t hibe Mnhttplt@anstat@&)mm thgrfraw digtally awah dram tmparc gearesgon, by

g HEdevRqiRce &F @Itayi@ﬁn the bow 110 and
Ong %ﬁrﬁl%%&! Thee shrl gik tl(J) ri ps the

3 r eI i e’{hq@gfclp@%@pgeg,acg Htﬁ'tot(ﬁémb w: %’ rgnt o the shaft
13&ch Hegt beyuenae of bj;%raltlsn rftthe taugerrem\obys advenglaniedkby a next

d h fixed
aisP g St At ebhl St ore S 288 o1 050 i <
possthbthy et das'tebl tipi axmd alngy npxtaerd dgpresﬁe@mrg\ﬁaspoam dlistally
relf”a@i@]g 0. Egﬁecgﬁélér; b Efégqj%tfs‘tg}ﬁﬁ 4158 vRIus arS@drBisidnibe 116,

[ow. It _desired, the
4.shri nTE ¢ gpelugion ailgersaél‘?@‘@ﬂ%tof@]@tﬁl RaPdereils that can be
| ngldcRPet odl Qs Roafisirk@Ter Abtiaghifeohtrbled defléwionldfve shape,
for exanpl e, materrals including Nylon 11(tm or Nylon
tm. It is remarked that the shaft 130 may have a
dl anbéRiin®th® 158 npnilrer amk dngpbafier fhe.exfraildd ustucas etraamatic
|Ied 3 fraI ing wre jacket 124 encasing the distal
10 6 Portion 121 of the wire 120. The wire jacket
124 i 8. ladwdmuﬂmrdrﬁlllabﬂlg aadd remains conformal to the

Wre %ZQisfali‘ﬁgnQQ‘@@ﬂs di st ally al ong that same | engt h,
from anet er of down .t o 01l nm In an

5 exeanTbW’C%Wﬁ’@&l Y8R accf’hjén% 'ébngiaHBr“e “ﬂ’&ge”é di anet er of

[%ér&ltdﬁno@nt%et h%ebuﬂobl 1428 spéclﬁc Inniveri of ducoestiee . sefugnces is
al so

I
aGeAIRRES B boreearre i annie Rtk o8Nl ol 4y 4o
tripsstdtins124. I n an exenpl ary enbodi nent, the wire

j acke [ nand the core

6Wl re ;F?é%%gféﬁg)%aa]ug@ %Jézpftﬁfégto Cﬁ“‘?{ T"%‘%’?% mmto 0,01

mTthergetr Heok trkeslaes @ulaﬁmntga yraéqi@lbéﬁe@ disgally dfo the vessel in

Rehideeofadt@edtion.

%&%%E&Wnééxg@ E:drﬁl Igrg)d as ae\l}%g%ucgé%%W% ot h f?riﬁ

| rrpl enentations are possible, as long as the

functional and atraumatic requirenents are respected.

This means that it is always necessary to assure

controlled tension and fl exure forces, to control

radi al outward extension in3fhe arcuate state, as well

as distal translation when in return to the expanded

state. Fig. 4 presents the ex vivo auger actuator 500

for the operatl on of the |n Vi vo auger tooI 100, and

o o oy
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In an exenplary enbodi ment, the wre |ocking jaws 570
are made froma material including for exanple, netal,
wWGeomh/1zs2$9r ass, or a polyneric plastic materi aPCRICOWS/000607

by the trade name Acculon(tm). The wire | ocking

7. ”EChaI'Hescﬁﬁcﬁ,@@orhé\?e? dubiding to Coiigel,lavidg Aghafke¢h30)i with an

ex bS5 ERRLLSEN o i G20, S 03¢0 W

intetiomp (b31) shppidrngy thereiirockiwige j(A3) SARIngThAnsex hdveorppreximal

d
exRlith P2 Rleh b Ry Rl bﬁﬂ%ﬁ@%@“f&ﬁt’*ém on
f dlhe augsn toale(1A0) &ag pdlexablg apd gesilien stéPW € Hordippasgd in distal
cobsttBhdive Qaﬂgﬁﬁﬂﬁhﬁl §H§nrﬁélﬁ W®itE Gh& Aptdl catlal 6f thbrsttaﬁgtan@ mh@bow

ha%gelah%tv%ﬁd?lgi ekt aaowingbib) [ifediErufRled 'S nd
reedi iynthe ahsialsetrmirmfsthe Ishafiyfartdreface (12, 20 2Fn #120V) lestending

dlsi%g' %wé?'{%oﬂt e %Wg%éky tﬂe”ﬁ%?é’ﬁEkHﬁg‘a fa&gﬁorg‘%);t?et 13F, 1130V),

N Cooperative assocl a
whichigi condigneed fat(p@ﬂsagﬁr dercthrovgh ef thefwige, sﬁliléf t | ocking

iR LA tlé&@)r l?PQ%%h'IMW Q2QOSJ)31JetaEHHdt dtQRe @fstatlr&tremlty
S
of Fhs iRy S ARG EE TPk PRSIAES giobiehop il 8 dad Btk apdgvith the

shifaebeby pr eventing | ongitudinal and rotational

di spl AGRIERE oy 1% Q&B%tels’%gter\ﬁlllé}t {n¢eyrht {gﬂ?wﬁﬁ@%& distally

e Xe
relnse iG3e fosceaanplivaiogafos dhcwaxthad@s ¢0 nidewt the cyemé én asymmetric

b eiving therein a shaft stem 531 of
ra(ﬂQ ﬂlt?/@ C’p@genést% &ﬁgw ng a pI ral I$V¥l of fl exi, bI

resi I b-aRRasihe both@kthﬁ sxraavé@ A thenwite i %}Sﬁg» for the
fadetStrandfhite BRMOATRt dpplidhtoy dﬁteﬂrycaﬁz@hybneletthe tditlsd adc deprdssion by
503 f the |aiF ng%u 510 erate. to reI easabl y
ong Hg W%nft‘ﬂ%e% &Eﬁ‘ GeR, Ong %egﬁgnci PR UEc hani sm
8.conf |'Qlwaddhmommhgerlanmmdngdot@ietrmﬂtwhﬁhm shaft gl ans
5 [ [ al i gned di sposition
%ﬁ%a@ ﬁ&%ﬁféﬂ?ﬂ&% oi'é;‘tlﬁ1 p%huglr eel ygt ransl altoe
9.axi al The egrdusiomgigenareriring totHaisn Bowhéginst al | y and

prtﬁé‘ bﬁ@ér'té’@l HaR at RGst &{e%hﬁémcﬁorﬁo& hanber 536. The
out volyne di sposed in the

10; nterT]Eﬁ' @?ust%a%@ﬁcqt g@teé%ial rWREEIEnt el enent
S2ABe fswétap@ﬁc@tﬁe iodisposed imelongitidinal toexperisig( distah 2%ignment
%ﬁ gﬁrlat y housed in a blind spring bore 538 opened
Wi H}‘f & |a8 to the conduit 510 into the shaft nose
53¢ tave indamgentidatednt dongitedivalyt hbgsgt wigy ghe shaft, and is

co}qﬁgu{eﬁstk) &tfr&lnetﬁlﬁ %vﬁ%’t%ﬁé@f {ggf %JE fgs a%ﬁgle pr%trusmn

retr

exgqmitrtg @Id y c&@watdrnetattvﬁéo fieavirenose 530, whereby the
wl?é?@lg AR D] tﬁé‘@ox@@% phR&HIORIR thd'Bowhebpbriad@f the bow, and

rev |n transl at4on an tion thereof relative
th? 8ing Q YOS, ihaBee re W?éfwfﬂfrt?é‘s@ﬂ%ft | ocki ng

1rrecha’IThe ordiddion sugeckeskdimg o Clhin ShwhereB0, and t he

© i s Wplreon r@f{g%q Sy 20 RE ARES LB AL ot R wire,

andranslates distally and proxinmately, or rotates,
at I T

‘ :t:heatgtéc%t @lﬁk%ﬁ‘ggﬁ Q]ﬁ??é& l?orégég?] c§1§‘ﬂ$\ﬁ§ﬂ Fol- bﬁher5one 8f both,
permithiag Awvaspegi oftthe (fprce anplissipr threugh dhe 466&arﬁgal}daﬁgeventmg
pa'é?%eaff@h@f&seﬁbpticet@Ithaougmheoffacé Berenose opening 535,

and flex radially out and away. Thereby, the resilient

shaft locking jaws 528 open to rel ease grip and

rel ease the shaft 130 to freely translate and rotate.

To this end, a plunger 520, retained in pivotal

freedomof notion to the shaft control 501, is

provided with a wedge 521 e%hfigured to engage a

mat chi ng groove 523 acconmopdated for this purpose in

the slider 524. When the operator OP depresses the

plunger 520, then the medge 521 plvots to ‘engage the

o NN ——yr 1 -
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rel easably locking the wire 120 relative to the auger
control 500 and for limting force applied on the
wWowee/12d628 i s noted that the auger control 500 PGI/IL2005/000607
configured for operative handling and control of the
120 r e fRDocunekio alide asbraliingt3Claiai f, whetependent |y and

t trol

g B on i BOB 0% S8L 520 PR B g B Rine
pads@@e oif rih¢ lf@hctagip@hcatnh threngh fher fage Ibord, tandgpreeeriibag passage of
thé:fb'?{:é %gflr"cgtofr‘?ﬁrohgﬁtﬁéjfaeébgl%'t e selection and for the

eterm ne hreshold [imt of shaft
13 or ceEheawlwowm&er%w ng4p Silpigy 7y WhewE: auger t ool
1Qfe ford8 dppliGht@Pis rbtlired o GRfal@ Ut PrbxiaAllY bentdsljddsdtabh@ent
sel ection ‘and for setting of a predeterm ned distal
Ie€8¥p |1 ength identically taken and repeated in each one
148 eq u€hieeoailusigre hagdr ancortlingite Glaim 7hehergarat or OP but

pr ede Ogﬂﬁscr:le(g{qggﬁ ceg’@]ltﬂl1 ?Itdqga%d‘)n ?tré&%pg g ImShm% SBrmg rate

copfficiendcfor slefigetiere ungderalasgsri fosceopt Higc \wpotaay rundensagller
fo%%%c:ﬁge Treati ng an Cccluded Vessel Fig. 8 shows a
pi cal “ﬁeratl n d&g}?used for, a rogedure Wi th
WP eRATIed qualigetc 9 ston FRIVARES SACkifVgical
15 abl eTHé&ccé@eﬁom Hﬁ@facé&r&n@rtd Glainh Mpgheagidi spl ay 470
t hat provi des e
308t T okt coipred y hob TR Sl ARDRBNES Shling rece
coafficdent feﬂdeﬁlatlbauumglen laeger farce at pimbcemoatmdu undgf keseforce at
thﬁ%%h&cpr one position on the table 458 and the shaft
assed through a catheter_ 43 that enters the
pathe er depressian fuln Cxtradasds tarast thanthedtimdepressipgy al

16% t e&%héﬁ&luﬁ@n lahéétsabé@ﬁ uor(nEhm Szheﬂéﬁrg 9 and Fig.
|1 C

ot P bone 650 oS FBBseT B vare bt S oct e i the
augaﬂtoentledflud@gt hrough an incision 424 into the fenoral

2ot el yRF Coplbufet HEY e S0ER 4ElechE AP seing of
prodcmsnehioegiold Haitel fros apah%&oethe avgertionared a hear t

482, g e'h‘?m?erCQBﬁﬁ%ﬁredd'f&t ae{djﬁéﬂéiolé?’%elﬁ&%ﬁmalﬁﬁt Qi LHf a
a coro arter havi ng ahvesse bra%qch 300 t hat

pre¢aierapingd th%éaqpl}@ngih tajeen iInPach PkICIRRANGCRY WEFFIP3 20,
17.t i sThé b@élua@ﬁaagaraccmlﬂgaw@latrﬁ 16 heliesd:al portl on

of .the occlu Vi a Vess
o6 et coni adttts, degteit, BreifRaButer o it pf step
leAg£18 setingp dorataeh seducnce frea fariesefappdessinelyrejRedssgugnees.
t | . '
1 V5D i MU ERR LA Mpects S8R onvol
inglpdes:er mi nted by the tool tip M, hangs free |n a

1 &xhfit esckor %reagab@ﬁ lockidgotMe%aft%lané @0 1RD aﬁgbrfdoﬁ&ol and
and curv thro s .and branches epco
fop sping coses, SPIILA Bt A28 Pl A SBPe e fiale psgne the
sha® if péddt@mlmditepuen e 120 that is about 185 cm | ong,

d
£ at vy ok For i palihli Mt BRI R iR TG 45 Dbkt ng for
lishBinpnodiesdppllileyt oavthy wirepand he face 112. That di stance
9 e@l%ra%.fghy gﬁrﬂh{fl %&%ﬁ@ﬁ %P&perﬁﬁe%dﬁﬁg a'nﬂ ontrol0f thg wire

ctice,
araiQfatbhéhlaft boubdnaenenéemw andiipeominatinan. shaft 130, |f
desired. It is always possible to alter this
factory-set disposition. To extend the bulb 122
distally away fromthe face 112, the auger occl usion
assenmbly 500 has to be mani pulated as follows. The
shaft | ocking mechanism 540 is | ocked while the wire
| ocki ng mechani sm 560 is re|l eased and the guide wire
120 i s manual | y pushed dlst%@Iy relative to the wire
handl e 550, to extend say for some 40 to 100 mMm To
mai ntain a sel ected di stance between the force
appllcator 122 and the face 112 t he mnre Iocklng

o o e N

o o ' I Y R
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next arc depression are disposed distally relative to,
respectively, a previous tip and a previous arc

walepsasseon. \Wen the auger tool 100 is oper at BOI/IL20@5/000607
speci fic nunber of successive sequences, a sane

198 peClTﬂeCod&Hmﬁf aler bédbraingao OMaind7 divhatingns and of
tal translations acconpani es these sequences. Since

1nf MHAeS®ED renmi ns | ocked in place while the shaft

138 bewfinickdthstan dxtadss akendingtradially catsandnand awex from the
wi eigglacator 122 remai ns in abutnent agai nst facell2,

t resilient bow 110 is conpelled to arcuate radi.al 4)9,/

ouhekew raaiisaskineditorihe shafeend thy fape ixgistaiedior e yige by the
fa&%o%@%ﬁcm&nﬁioas cditiol dftthé defl@f@hlEthd baw, as shown in

W0 BHSRPIIOL AR ) e R S Ehe o 65 bl ol

20f i 1 stTieosdchesion hﬁ@rfaamdﬁlg&oallam Aewherpiredet er mi ned

OI s Eb%er %q.ﬁgglelﬁgca ( ’iﬁ\ﬁ%ﬁgged 5'1’} élp@hp‘f%?é%ct'l gglf)) (r)]% tge face
toteh‘@ntl oadiallpputwreed end h@’abéwnlﬂ‘&’ fake botsedich to flex, and
arGuat feassnd @ﬁt@l&lﬁk&fge he rcShP@Ki@& For tddenlNi e@ASE GRS Gttusion

t he tapering of | exi bl e bow 110 are selected to
tlSé‘#%l!llilélV@ontrol | ed predeternined curvature shapes for

21t he r ek addliysion higsrchcb@iditigng Cihint Aewhensirt10 i nto a

E L o SO ol B St A ssin

otHnehe fioe dsabutted dnothe dorgpppplécetery 122 enmbeds into one
POL thQ rﬁugér {lcﬁ)f i %ﬁlafé?é\xﬁbc ﬁ%o %’c@ atdié) gwﬁelfebfl Sktinéticpenergy is

depressi orce pei i cat or

acanhlaied and/thp boteasystraerispiby e iheness h@ﬁ&nédaﬁ}lﬁf%utwafd
dl%&ﬁoﬁl rst tip depreSS| on 141, the extrados of the

xed bow ba of th arcua e, bow 11 a
erfols EHLa0ldp JAERRCR 1y DDA BN, A FC FEHFRgn Afleric
erRigyt Betendcthieshon t3 th,nskatee‘dtel fopceaaplicstor atisgtaldie pntostbe &nrrow
1. The vessel 300 is thereby dilated asymretrically
d radially outward, and the furrow 340 w |l crack
operthe sequenes pesteps eranskd. e peasassHy prrsatedsuntil the occlusion
IS%LéQ,&%gél vely opening distally i nt o newy opened furrow
ortions. In fact, the cﬁ%&?l n(g Jhg aﬁpl ies forces
0 expARAceHE0B ABEEIACSAT M d6[EY a passage
mqh@a&ugtetgtat@ | umen, which is the |ast blood flow path
t hat saV|Iab ore cl usi. ed. It may
thﬁ? gceggpg tALte ‘?aﬁgbl?'c?ﬂbe? Bodfesfe%belloéUger t 0ol
11 theanxdraidbe embeds do an airc tdhprebmon b@dﬁdatblthe doroentsad daidiate a
d [
ofeb PEBAERRIRIN LSy REBob end SBATHETRMe KoM, d
1rdllhsp7a}smﬂledp¥§’®%|te to each ot her in spaced-apart
r eitr?et cgl@é %E%Ea&of he rH&W&i b30he Hopriehytht Bistatlgs dedpet Sn the
asy trically in radial outward direction for

d@%’@ﬂ@ HrEW.ur row 340 in the occlusion 320. To further
apenet rMmakeoddistort hegeacatemdiog ©2C)aimhédf wheesiapphér dhorforce

as to s _distall e e . .
el b a5 B b PR A0 180 g i
penfdrmemis shown ex vivo in Fig. 14A, the collar 532

h

B A ML e EhE Ry e g
trlamsmgrse@uermhesm rs F are opened to rel ease
t hgheggﬂa?t ﬁ foREn AR} Fétﬁfavéd"'@x Raowhil@fhd Kerevdentritadidpesed in

as s ex Vivo |n IW% 14B. Thereby, the energy
Pl}’&?ﬁ@r@ﬁ lnﬁqeﬁbtra%tm?awt% M is rel eased to push

the face 112 distally, in the direction indicated by
the arrow AR, until the wire handl e 550 abuts on the
collar 532. The rel ease of the energy-|oaded bow 110
fromthe arcuate state to tRé extended state drives
the face 112, and also the force applicator 122,
distally into the furrow 340. Wen the flexed bow 110
|s reIeased the flrst arc depreSS|on 151 |nto mhlch

o o o o, o, o o o " A A — s Y
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To help the operator OP using the occlusion auger 1000
to navigate and orient the force applicator 112

waele@satdeys away, a radi o-opaque dye 160 may be Pej/EQVE&D00607
into the vessel 300. The interior of the vessel 300

g4t her ey 8@&8351? ﬁ%ef" a@&frl‘im@ ﬁfblﬂﬁﬁdf&o Wg]ﬁdﬂ@nswhae thofforce
an i nmagi ng system- cl earl | i e
appli@tﬁre@gemdssé@taélﬁdp%hﬁ lolersdi T #ﬁélﬁ%@ %@B%ble ox
Vl\q)egg,%ﬁgglo% off®dtgr al arc depressions, and cr acks in a
rrow,
e BBl pASLL By 8 L0 eIl nd
slidingehe fmlboi@@vdr&hewm@r amfr to the injection of the dye
16 braakd dyteid
rggsgegl%%@ Jﬁg Rﬁéé Pﬁpﬁlgl o GOt ERstort® applecadra yigidving

sition of the auger tool 100
ther sHadit prosimal L. he occlusion 320. Fig. 16A illustrates an

zsfxf(“fph?e Q(Echﬁsﬂ@n bS€erabcdraiticto @aign €8, dykertBO prior to
aKkl n a be

t Hae @ygerltg gtqqggigg{egg{; @g&ﬁhu Sgtgéiégnfﬁ ASarfifhiofl &kfrdidion

fers a narrow
ofiR& E;helﬂJ m oé Xieewitierig eithet e 9f bothymutuely irdependens gpgration,

spond to such a vessel
“édﬂf’? 89%8{/%%%%951‘? navi gate he.wire 120
26accorEhmgtgluman@ug@fﬁﬁ@r tf}getOf%lF‘E’é aypeieat or 122 as

di RN BSeR 96SiPiransidted bhiisograler t e wiuger tool, for
I oﬁi%}déﬁ?rechaﬁl s?n 560 is rel eased while the

fugﬂialfltl?l\dléwfﬁ@tmﬁé’&ham sm 540 renmi ns | ocked, and the
oi e 1RO obslusiBn uagtryactomingg tt @dith 5t wihieyein: and rot at ed
i f necessar unt | penetrates the furrow
34@e§§f’pd]1€§$ Wgegstlr%&q%?\gqgo,%oﬁ&shom invivoin Fig.
28.6B. The oacluelmpaingemcmgﬂﬂ Glaim . $iherR: auger

co trtgg d%%é%{&}{]ﬁ sUPSIRRE fiebad dB cglioAhede, and is

h t h di stal.l
oo ont ) vitLESH 8 A sl 4o
&ﬂeéﬁt‘éﬁ@ﬁn gﬁi'oﬁnhﬂlya aﬁﬁ%ﬁ@ﬂ&ﬂ? elativeotcphizs ¢ip dejabsiony a span
G

t tg
chendingproviniaty BUe 10 ¢ B Epies PpettBs il BB distally
réiétti\ﬂatt@tth@fi dapetsfivg. 17B presents the Iongltud| nal

trai hteln Qut e %Htéﬂ ¢
or ce n‘il%cgfog rprg%@ﬂlgsﬁﬁp ﬁ%&n&q dﬁ)sw%% éﬁ% Bg P_é 5a(\17e;smg
aﬂ@dclpamn (82@) m@lvaﬁebfﬁoﬁi@avmﬁeveé@@éyal SO od being
g 8 g&{ag}ded one nore tip depression 145 and one nore
“are epression 155. F r successi.ve cr
i n cagtguning, ano2pgE @Pﬁéﬁg sf‘gpaW%%?tf%ég)%g rel ng%fa‘?i%ﬁ in a
nb& 1ﬂc¢1§’c|lihg ®dit defliceibs €o pASICAtERE axtersting ragially outward,
er occl usion S 1
i B aEd S ARSI, HEFr A0, B e o
hu$ﬁ‘1§ amrexsnadu$ tvaoe arcsianaida tdad tipdM by 2pd ocedur es.  For
wire 120 may be di sposed di stally away

rf‘ﬁdée 8@% 320, h Fi g
e tposppas oo o ot il Moyl ignd e
e&? &"@eﬁﬁ‘% eﬁlb%a@e& S FRIMRBaBIS retafiedds, ie@pémwa])g iadjy deyirgssion

eter tln

(Mt}m@mk ary A eSSfPé‘ @gibg@gosﬁﬁé)rlﬂ}?lge a%aé‘ﬂl o\%‘%ﬂn‘)s?%%ed-apart
@R ohdt8p W iR veaidi stal |y outward and away fromthe
\%ﬁ&%\%ﬁl EQ Vfﬁzspéé {shgﬂgﬁéfe%s&ﬁx%«%}ﬁgalgp ¢0a3ERM RfQat® direction for

I'ng “‘mechani sm 540 remai ns
dpegk%%fuﬁwm(%(hmdw@elwqm 120 if pushed distally
into the interior of the vessel 300, well distally
past the occlusion 320, a shown in vivo in Fig. 18.
Then, the auger tool 100 is retrieved ex vivo in
proxi mal translation over the shaft 130. For this
purpose, the proxinal portion of the guide wire 120 is
hel d stationary in one hand, while the other hand
retrieves the auger actuator3400, and therewith al so
the shaft 130, by proximal translation of the face
bore 113 over the shaft 130. This is achieved after
t he mnre Iocklng nechanlsn1560 |s unlocked and t he

I Y R o o L = oa~N "
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asymmetrically dilating the vessel 300 radially

outward. The bow fl exi ng process ends when the face
walidspe@es i cal |y abuts the distal extrem ty ofP@TBE.2005/000607

shaft 130. Wen flexed to arcuate as shown in Fig.

20C | @T1ARd 29X kB&Em: di stal ly relative
30 h’%ﬂéﬁp gg%rgg(%gl n 141. I—b\{v%ver the arc depression

in ﬁwmm@ t@ﬁ&ﬁ“@‘@t"é&t’%&“ﬂ@@ ¥fe group of spans
C QRS ool hpthfslﬁaessﬁmhe Xtueowtidigalbyr mwayrmohytmragtc deresdiong by
at.i othe tip r span ext endi ng
0“515{559 L rreea\c qr\ege&ge%t g%%t%} é@})r ession, and a span
31ext en’ﬂnerngeﬂllosltaabd)lydlrr&ﬂoa@ham 300W1’1ﬁ‘@1ft ip depr ession. The
hlgxt sc‘eq;lgH@ﬁi ?P Bg&ﬁﬁbﬁto? hive 5&%8‘1 itg8lr RCacobinpadied by a next

I mnish |C{%§ glrl ngqc{]ate coefficient
dlﬁ@lrtlm@ﬁﬂr%tquﬁn@lﬁd’@?‘t figialaic Geprseott Mhe bow root and
unglel (Realekerdidar ﬁF atd tﬁbenéﬂcac Wpresion aontdispoket distally
ecti

bo d.
rofu B GrwecR Y et Reas S ol b PRSI
32, ar geTheaméthudre&:cptrdmmg)m@buntmawhﬁlt@entl p depression. In
Zdﬁsg ratﬂﬁéroté)hgsst 8?&%%19@&1 £l ﬂé)ﬁn %@@oﬁt@ol‘l&f 8ERNEdntrvd Shape,

sretalne lace while the wire
anﬂzo 'S gradually rel eased di stally relieving the

é}ﬂ% W‘Eocﬁﬁﬂi ipst Al tHegedbiew tHd @xtrdfies ducesasambatic
t he bow back 117, 'which renmi ns enbedded in the

rofERyBALeN Kc depressi on 151, becomes a point of
Suppog trawfacoefwapddilbgodf,and 112 uncoils distally. The

bow 110 ntoi{vg isteonts an active distal portion spanning
from h‘elsﬁ [ W%té‘sg on 151 to the tip depression 141,
33 n coﬁheamthcw‘l adeording to Sldimgp2s peEeiDher e t he span
doffrtﬁén :%]Lg% r 1861 &4 al% d-iﬁ’c trii@nBelr Pofd SRS VO Bedddnces is

ore, saeo rvture of .the.exp
a@@mpﬁlll@dﬂ?é’ Yisppe rSEﬁ‘tl lFrl’(B‘ﬁi‘ h raffial puIwaR %8@“&%‘%%?‘@3%%813‘[211
trgﬁ,glldtﬂﬂsbendl ng. The distal portion of the bow back 117

hus unc aumatic notion to
ush t %JP% a%tﬁﬁﬁﬁpéi‘?wal%% ﬁ??é é/ into the newy .
Op&ree@@ed tdelepamstates wubstantBHP. axily end Wistaliyirip the vessel in

r%%stslaon rrgwgﬁg ‘?nc?g)‘f{ ilr%p%rteﬁ )615'%38{ c@é%W@see@luEﬁt% dfi dpefation.

e tlp YESSIOH é
35 el ea§@d meshed pageyrceerding to Qlﬁgn@, ohaiag as Eéé}fO)o\ylth an ex
egxhg&ga}l&%leqz ahs Yn VR BR&R (03 5)redn b!xtéﬁm(I:Bﬁ)h end an

reached u turn to the.ful]
1r§e<rp(§n Q]@J)Sﬁtgqp@rthgmtgerﬁg} A e REEQ)OSe\émgpml %tvéYO ximal
eQberhite and 28 ih 9iveedietat attmmtt;spmtoyt (1211), wéerdint o t he

f ' ' i ti .

tﬁiﬁeg%lvt&?’er ol 0B RED = Tl dpl el tRECTID) ‘ﬁﬁé’dsmﬂ'dls"al

cd@éftér&ﬂ:stel lngitudinel efignthentbwith Illft)d]@t&i\nndeo ﬁb\ﬁ shohit ped thy bo
% L& t?zlckdgllqg @%rﬁ’l@@lateo OS5y 3881 (BB)t Axddlp attached to and

I 300 Th
suﬁwt‘éilu%&ha@@al andopt t@géﬁ%@ cadiicagn i i 2 1 OV extending
dgsltﬁy eR;Qa ft@nlb&@ﬂé@@tacklﬂle' fﬁb@h&&ﬁhz‘; adasd bakl(etB, 113F, 1130V),
ectloncrvesae dforf rrbeddln%thetool

whieh wreonfiguted f ShEaStShger @5?6?%@“8%8 tYSHE™ to induce

at rafyaed égfplifc@tdrl(mm m?:pqumﬁb 48261 tainadha thadistd] extremity

i on n 0

B o onigne < BEEpoahst ASofRbe nul fR36 bR antiith the

shafogbantial ly axially and distally into the vessel 300
| n success ¥ A i af@ﬁ%ieoé?aﬂer@ﬁéﬁ ﬁfé Qtéfteﬁct?anslated distally

successi've Sequence o? oper at | on.
i e forcaogmieionos ok PUEIoR 3 lAte-AT SieSTeb df agmetric
é&{la oﬁﬁzafdéﬁe&ﬁleﬁfi’d ng traumatic extremties: The bow
17 has an éxtrados extending radially outward
and avvay fromthe wire 120, but the bow root 115 is
retained to the shaft 130, &% the facel 12 is
retained to the wire 120 by the face bore 113, not
only for continuous control of the deflection of the
bow 110 but vvhereby there |s prow ded for the force

e A PN 2
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bore 113, or the fenmale screwthread 113F, have a

m ni mal inside dianeter designated as win Fig. 23B,
wohb@sazs28 he same di nensi on w as shown on t he P&l/E.2005/000607

screwt hread 122Min Fig. 23A, is smaller than the

fTTHX' 'Eakelea%fe%@ 8bwdb WeEE:ganeéd s \f«mmmeamé iso@teased] 20 the
he au

200 havi ng a..di st al SGre r
facg40 Man t&le darce rappR%atgra fajly awvay re 1%/% éo Q{J geﬁ'% I?l'cgl%?smn by
oné- d\ﬂtetﬂmﬁelalestéqylehgthzfziseadhmrrersequ@lca of ioperatiohor i ng

depr \?@fl o?woalaggg}ﬁ@g &B%lﬁ%%swﬁér@fﬁed to arcuate.

he mal e screw hr ead
12mmmst¢(ﬂdlaceﬁled$trﬁélﬁ§1%tﬁe pAIONconpared to the bul b

371128T1f e@l%sa%e&@rdlﬂghs crmﬂnesg:cwmeﬁf ead 122M has a
maxi ma |arreter no%ﬁégS1 tween 5 mm and 0.09 mm

wtkhayges tepldes at ]G’BFt ﬁ)oftﬁ%n operator desires to
38pr oxiTmd ﬂlﬁttfodtabb@‘dﬁlgttbdllafmﬂﬁ WBe&edx vivo, then the

f t h
MAS 438 LT b SRR BaEFGHAN SR e
w1t1*rthmf:mal bydout of the face 112 or the face 112T, as
ﬁ%o‘w & ¢ I\érgéhﬂglh&f‘ Sndt '1€§g1t1?€§r?alﬁ}ﬂ dhé&ﬂ withmiHeughaft, and is

haft Ts oxi mal aus
configusehio 1T 50781 g O Tt @Ftﬁg}'dﬁ‘aﬁ}’y{(’m%?& g Brotion
ex ?éﬁ@ﬁig@aﬁia’ll@'ﬁﬁw@hd&%la‘hhe torileewise,r ewt hread 122M and over

I h
wigitioh ShERREO R £ %81@%‘?0%2‘”%%5%? bFUPRBEERGIIAR, oy, and
thc aﬂglernadgtl protivseoh cohgudearednesdadimsnsionst he wire 120 f or
3 €l eagg. [l cfatc?g]%ﬁ‘l‘fﬁge?ﬁhﬁ@%eq’h@l%lﬁ -ace 112 but al so

|nclud|ng

erence is

autherforce @pph@a@or is peryarReaily abiprhed t ?éi"%l aﬁagr%éﬁelé%ty 92%3;" wire,
4A shows a circular face bore 113, opened in the face
12, when the bow

[ f |
Cobe dSpenanigaionand e faoe e atb sPaRBrsf 6 Epbd one,of both,
pd@ﬂlﬁtﬁn 32Bsagel sths doreei applicatot tldosghtthe fiaceskean, amd preyenting

% t f 112
pigeady i P RERI TR Mol o fag BoffPE! 5207 1 O0e 2
40rat chilhg nwiladdiactofding &0 Gim; %%MWT%QZO\/ It is readily
unger ﬁﬁ@é)ng hidhoMBgd thd %’adéab&eaa(ﬂesc&fﬁghi’&l @Mﬁbéﬂhd pel mitting

force applicator 1220V is i at el Wit
e LR hpitat oo 851 6 pBSfnd bhage o
th(effalré%|a§}311@ﬁopﬁlré e fecelbdfe.i nto and through the face

112 i s, poss in axes of the

4bval oilde B ¥‘?1gladgla fW egelggre 1130V are out

of tHeuforad a@lucgﬂmmﬁelamaytoahe faaghin paoxjimallygongebas attachment
’e:l:i 25C, then distal extension translation or proxinal

Pieval translation t hrough the face 122 is
421r evefhednetithé aepneding 6p Copn} 35tWheAINt 0 rotate the wire

heS BbwPYs %nE g{n%ﬁ' ¥atht @ diBRll agfadﬂliﬂ!y dimisighibg hsgrimgmrate

r et ent I on 20 t 112 el
codfleient doR ﬂﬁﬂqﬁtm@f un ﬁéarfgsxf 3%rcg ﬁg 3}08% rtioztzar}i ind&°Sialler
f18E HRhe Thdey attached to the dist aI extremty of the

sty £3traftel asiinayfy B PERCCER Aibare i8pey . ace
4Ber m tTlengethad sagedl to Kdaiiwd &evhgpiti cat or t hrough t he
gl%f B)g)gxg s ?%%g%ﬁﬁe\ﬂf ﬂ\ﬁfh? 9 Hﬁ%ﬁf?‘g Ere%,laﬂiﬂ edlfrﬁﬁi%ﬁmg spring rate

ew se,
caﬁﬁlcmﬂatf@‘rdeﬂzztlm andordarest Eorge pbih f&@“&’f%’t éBﬁPP@%Frls%F force at
ﬂ%g%_ permtting passage of the force applicator
hrou

h the face bore 1 i ng _passage

of th%@rcf@%@s%m fitheggrad PQ?SJTPF%GS E‘%‘D‘@’ﬁi Cﬁ?@’ée%Bl&Pe 113.
Thus, the force applicator 122 is retained to the face
112 in proximally controlled attachnment release. If
desired, a mnute portion 122T of the wire 120 may
extend distally outward of BRe force applicator, shown
as bulb 122B in Fig. 26, but applicable to any force
applicator 122. The tip portion 122T helps to better
anchor t he force appllcator 122 |nto a t|p depressi on

Y |
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which is configured for passage therethrough of the
wre, and a force applicator (122, 122B, 122M 1220V)

WO edogilzose8 at t he di st al extrerrity of the w re, PCBHIL2005/000607
configured for operative association with the face

g o P B El Gl 3SR e | A gl stal Ly
Pntisse coptioh bt ie é'hS&’Bﬁ‘PC{ BRYEO, 11y BPeTeriEe aforiefion i the
augbrlt@bli; itidlediwessel in asymetric radial outward

< o RO % o'ﬁﬁmﬁnd J?onﬂr %meecf‘st% tQ@eg%‘ffet %e{eﬁﬁo{{’xgﬁd‘d&%ng of a

NS ref
prtalcﬂemilacdatm b@oﬂCbhmt efffordes appliecdioshe pugeroply apd| at i ve

0, L6y ahﬁnfé‘?%@ﬁﬁg&@d bxopra% m&&@t §él€‘&t[tﬁ'9| Slepsdianot & a
for each_aonpe se @ﬁ’ﬁﬁ Qg tion. . The. occl usi on
pradejenmined distal st Aakenzn egghhong %?'qu?lilFé‘ A RRsFatEoo)
49as athé ﬁ@ﬁiomofdl tdocmm@w; ivberei®. The occl usi on

2U4e"p 3RS AT Pol) il B g8, 08T il s
leagtgsettmgs bordiach sequeGcaima ?quami se¢aessively remaé@i sequences.
46appl ' fﬂé fl{etﬁc?d éjdcﬁﬁﬁﬁggo thn#lqﬂg bvth'éFHlﬁ‘ ﬁ{e ﬁ%%i‘&&ﬁ%l\{ﬁcludes

bow i s
t a&]g}@aﬁ ﬂqgk o ralsasabbn ch@cmg g|sfa91§£l A€ a@‘ﬁ%&O e ﬁugeﬁé:ontrol and
fop hﬁ‘lfuhng kel §pplfbﬁf b shafQ ahapesteppantor sty trapslating the

i.stal a S|ngle protrusion extending
Shagdngrq%t%ml E%ﬁ?we to the wire, whereby
al 4 garedotk 6dr x‘eleaseftﬂwy beekapppthe wéteorelativieto theaugswcontrol and for
er n he single radial protrusion
lugﬁﬁléfg e g)é)hteﬁ g)ngﬁngu% thd

I'renstons. 11. The occl usion au
acdmramgmgcmrarcmlapqmﬁgurm oreonerativiechangias aag pﬂontfa?%thesvvlre
aRESITRE SRift Motﬁtlhééﬂ'é%@ieﬁt dteindoddbdhatRrl rem ty of the
wre, and the forc [tJ(g ié{:atog"a qwdtheface bore are
4%onfi EI}F&F"]FQQ&‘&OF Bg teflat SN Per i tti ng passage
mqﬁebﬂﬁa{ecgme appl | cator through the face bore, and

Pl iy BRI AR Cefeqdrc Pl Ry ity oY Y A4S e

w?rc,umbrel n: the force applicator and the face bore are

f t
B O e et s o
fasa berey ﬁoromntlnuomwm ohppthecdeflgetiameiig®orhe face bore.

wﬁéreb%[ g REEL BSIRALRIIBIe sBRCREAERBNdiA Ckaemiity of themgientool.
t he ce agg(}lllcat r is %ﬁé%tothefaceln
4®r OXI prcording t% NF ¥ ease. 14. The
ocel l@aé%tMeamgﬁig adgeof1dR6Y id disgdsad wnA perireeter (1 IZLH)@f lwsnface
[ ed w i m ni shi ng
tos?%ﬁi‘?ff@ ap%:ﬂé/ oué‘é’P 41% C{#as}l %Mnﬁh? F%g?’ fagéﬁ%g gder I ar ger
f otizeataeast mebuiting edgeaisccanfigeredsfon rpdielly subingainte peclusion
ugs%e \)w(gr eby controlled atraumatic bow defl ection
SUrvature i s achi eved. 15. The occl usion auger

49ccor a’mgmtbowaqqafdmg touédaigl 30, whegeiBow i s confi gured
Wit ha feicetapblivateF RHa dasedctb Bhpagdargkisinfutidgy nddreocclusion,

cofflc ent I on under | arger force at the

thgdrcalsd Hﬁﬁ‘anlﬂées%)r‘feo?pé’ C%\tf) ‘the face, and the arc
delar eesigger abolt seopmrateddoghé arduategsintef Ivsdrerd:ﬁyekinie‘pc energy is
de Ssi;on r-di '
oSSR AR (At dE AR B e EGRR Y Bkl BUffard
dlrnct[qmer ative association with the auger tool,

i ngl E‘l?e: %egﬁtggp i Felédsga tt@ Ifthé3 @gﬁdrﬂb‘ﬂ eehté, Oﬁn@ﬁieuﬁe‘l@a%& kinetic

sele eter hr eshol
en¢rgytex&mds dhe @@Wawptra@ﬂat@ éhq ﬁ@%@a@ﬂgﬁt‘% flistallyqngp g}ﬁe%lrrow
ahdim ter configured for adjustable selection and
setting of a predetermned distal step length taken in
each one sequence of operation. 17. The occl usion
auger according to Caim1637wherein: the auger
control maintains identical predetermned forces |imt
and step length settings for each sequence in a series
of successively repeated sequences. 18. The occl usion
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retrieving the face bore proximally away relative to
the force applicator and sliding the face bore over
wao b@saewes and di sengagi ng the face distally anepI20emo0607
the force applicator, and retrieving the shaft
prg O)EM@édeléncezéf stEgs cO8d W hRISURUESIVeRE eepediedaurttid dbigaiented
uger tool is configured to
bl%@c@mﬂﬁj@ﬁ@r?%ckl ng, translation, and rotation of the

50shaf tTt%lﬂe@lﬁ)dfabeoﬂdirrgetol(hlaﬂnBﬁewhemin:of both nutually

| ndeg Q n% operation, and in nutually associative
mgﬁ’e&}l TR S6. The occl usi on auger according to Caim

7 thewece applicatoradighsabiy embedssiataiindenrewion.s t r ansl at ed
' n[hé/ 'e)(ﬂadd%v%ﬁbéd%emaéig 8fc EQRbssidnOfo dilié S firfow] M@ initiate a

he occl usion auger  accordi to d.aim
craz:k RUARFEATIAN MGrRARISELO) @ﬁ‘g@ﬁg fd%fﬁﬁg‘/ dqepgint O8"-888% ym
mg& expag d&pﬁht@sl on auger according to Claim7, wherein:

r es on is._di 0 t
adB deBieonbPLaa: HetegeieHay Slie MRAP Rk, el Sceper i the
deépﬂredtfhﬂog/r oup of spans consi sting of a span extending
5191 OXi PRl Ly l?&fjagdo?aﬁﬁ tY) CF&'H%MG/ ewﬁé?eﬁlhﬁhéﬂl @he force appl1cat01

depr essi on, span e re atlv
extéds sgeliupisb 38 PESIUSISRcPINeS BRDO LAY BARPIg oG 1 BRFTQpTed:
r i@t Wi fsonéﬂgat’éd ptod @Ag RS b ORext 28ccluioretdnddaf wext occlusion

provi di ng an occl SIO ger (1000) for distally
tr%Vﬁéi}%%%‘i%@ %ﬁw‘sé’& @nmpszo) in a vessel (300) having

Veﬁl@%‘haﬂ/ﬁb lpsoxifihay, retrtwemmmo vdiitegthe hatire censping elispeped in
uring 0) for atraurmtlc
pl? %)5?13%}% %{g tlgetliglg%m lfft%Ve(vltl(aq’%en(:e i ncl udin g
SQ;iefI eThe omethod ancardingatoe Claia 46,ewbergt When 4be afplrcy applicator
eﬂ%ﬁdﬁaﬁlgballgrksasf &l 8aR8sddP oddlugsRahdeshadntd it eredvo, by
, I ce versa, the auger tool having an
cither paYIBEDORen arcuate, and a tool ti p (MIN, and in the

ar Fé#@é\fingttl@é ﬁcedjcﬁ@@%)ﬁmallpew&tyg@tativedb thel Jfamerﬁppilhaor and
ﬂlﬁ’eto ste tool tip and the extrados being
Sléﬁ% aC*-‘a‘ﬁ%}erOé(F’é B Bt i ned in, respectively, a
ti ﬁlsemﬂgﬁ@tMnfa@&Ztﬁgtaﬁm dwap froro the ferse AARPAC tpsland retrieving
site to each other in spaced-apart

[
éﬁg’??’g"ﬁ%ﬁl ﬁ@ﬁén the vessel, wher eby the vessel is
531i | at e a¢doEding o Chairdf, Jyhestibnar d direction for

Opg{y e?tcfo‘l’ id %f(g%ﬁléa td Aechbhfnsaacd wekmg, ﬁﬁnslél'ﬂiml ramti rotition
accor di-ng ai.m 29,. wherei

o S kg 0 e Do RS S XRARSA Bl acon,
aﬁ@irﬂnhﬁ@ll&laﬁid@mﬁhe tdtipnaway fromthe ar c depr essi on,

y on ste ngt h ence of operation.
@h%@ %%8W§Fﬂgﬁ$§1§fQ“%§ wher ei n: each
nemh adéuqmamldeeamfnemﬁeohlsltmm]@fedtlhé’l‘émg@Yert dbe pager tool, for
f% & next distal tip depression, and a
nex dlsta arc de ressi gn, and both the next distal
56ip aﬂawﬂh@hﬁéﬁPmﬁQE%déﬁ?@§s§%ﬁw%?@ndlsposed distally
r elgd 4y uﬁléngthfaﬁg@@ﬁbmvphﬁm@swmw ous tip and a
previous arc depression. 32. The nethod according to
Cl aim 31, wherein: the auger tool is configured for
flexing in controlled deflection curve shape, and
enbedding the tool tip first and thereafter the
extrados i nduces atraunmatic rolling notion for a.
radi al outward dilation, and b. distal translation.
33. The nethod according to Caim 32, wherein:
operation of the auger tool in a specific nunber of
successi ve sequences i s acconpani ed by a sane specific
nunber of radial outward dilations and of distal
translations. 34. The nethod according to Caim 33,
wherein: the auger tool translates substantially
axially and distally into tB8 vessel in successive
crawl i ng notion inparted by each successive sequence
of operation. 35. The nethod auger according to Claim
29 haV|ng a shaft (130) mnth an ex VIVO prOX|naI end

- A SN\ oy I A NS\



whereby controlled atraumati c bow defl ection curvature

i s achieved. 43 The nethod according to O aim 35,
wob@sae2ew28 t he bow is configured with a distal | BCT/IL2005/000607

gradual |y dim nishing spring rate coefficient for

seief | efrhé%twgacohﬁﬁg% ClnC3S, dhekdif: bow root and
he face, .and t.he ar.c depression

under, |l ess force at
of theip %}W‘?S&H%’sls idisppsgdyenpostié he e deprsssiem@0si on. 44.
Theheriet dopressicowhad Hgpdrnseldaiediirom thetprowd of spans @ogsisting of a

control ..(500) is_.di SPOS ' [ ec.at | .

8o Pging Pyeie B BRE AR g¥lalie ) BRELE. Wdfpssion, @ spen

extemding praxomially ueletivé 6o thadiip septsission.ednskca ispan exignding distally

re Rk%ggmgﬁpaﬂﬁgggﬁiernined threshold limt of forces
applied to the auger tool, and a step limter
configured for adjustable selection and setting of a
predeterm ned distal step length taken in each one
sequence of operation. 45. The method according to
G aim 44, wherein: the auger control maintains
identical predetermned forces limt and step |length
settings for each sequence in a series of successively
repeat ed sequences. 46. The nmethod according to C aim
44, wherein the auger control includes: a shaft |ock
for releasably | ocking the shaft relative to the auger
control and for limting force applied on the shaft,
and a stepper for distally translating the shaft in
predeterm ned step length, a wre lock for rel easably
| ocking the wire relative to the auger control and for
limting force applied on the wire, and the auger
control is configured for operative handling and
control of the wire and of the shaft both
i ndependently and in conbination. 47. The net hod
according to Caim35, wherein, in the arcuate state:
t he bow back has an extrados extending radially
outward and away fromthe wre, and the bow root is
retained to the shaft, and the face is retained to the
wire by the face bore, for continuous control of the
defl ection of the bow, whereby the force applicator is
the sole free-extending extremty of the auger tool.
48. The nethod according to C aim35, wherein: at
| east one cutting edge ( 112C) is disposed on a
perimeter ( 112P) of the face to extend radially
outward and away fromthe face bore, and the at | east
one cutting edge is configured for radially cutting
into occlusion tissue, in vivo. 49. The net hod
according to Caim 35, wherein: a. the force
applicator is navigated to engage an axial furrowin
an occlusion, b. the face is abutted on the force
applicator, c. the auger tool is operated to the
arcuate state, whereby kinetic energy is accunul at ed
and the bow asymmetrically dilates the vessel into one
radi al outward direction, d. the auger tool is
rel eased to the expanded state, and the rel eased
ki netic energy extends the bowto translate the force
applicator distally into the furrow, ande. the
sequence of steps c. and d. are successively repeated
until augnented blood flowis restored. 50. The net hod
according to Claim35, wherein: in the arcuate state:
5 the force applicator releasably enbeds in a tip
depression, the extrados enbeds in an arc depression
to dilate the furrow, and initiate a crack propagation
mechani smto open and distally deepen the furrow, and
in the expanded state: the force applicator is
recei ved by one step length38istally deeper in the o
deepened furrow. 51. The nethod according to C aim46,
wherei n when the force applicator extends distally
past an occl usion, either one of both operations is
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