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3 - Cl NNOLI NECARBOXAM DE DERI VATI VESAND THEI R USE FOR
TREATI NG CANCER The invention relates to cheni cal

t hereof, which possess colony stinulating factor 1
receptor (CSF-I1R) kinase inhi qi tory activity and are
accordingly useful for their anti-cancer activity and
thus in nethods of treatnent of the human or ani nal
body. The invention also relates to processes for the
manuf acture of said chem cal conpounds, to

phéthaeeiid ApbaictupfsiSdouriag @@orduit toa tSterotuet! t o
their use In the nanufacture of nedi caments of use in
the production of an anti-cancer effect in a

eh LRl AAReL efi’éﬁl)le% a%émo@%ﬁ@@ppﬁﬁﬁ%oﬁo?%ewﬁﬁ’@ B®nduit to
ki nases ( S) are a sub-famly of protein Kinases

t Aatruptuag. &hersttuatale typically cowctains #uide o be mgmanegd dpreugh

e eriidgt caomé drtBodmines IR e PEr LY SBHEfERS fig picn
| iRRiR8 16 e iARERY ®dsgh tHeedchdite Hif b@hgﬁéhté of e at

b
| east 96 different RTK'S including CSF-IR CSF-1R or
cinvestioaare pagiowarlyusedelfor pitaehing conduighedefeas PiRgs©

f h | i i [ - j

¢ REOG St PR B Biaohp e o pnile PR R Gther

t ¥irQ6tuRss Hriatase sBbhErded) inanatePlaatiedrdy aliew iacedsgtoond face
factor receptor a and b (PDGFRa a

) Ra and PDGFRbé . AI1J g{
t pbthe tankaSme gmbastiaanisniye; usefiddor atiaghing piresdfer iie
t ' [ Es i I
| FETRbASSHER, e Sy S onohERl denfAG RARR, o abryeraed
rehipists in a mature 145-160 kDa cell surface -1inked
gl ycosyl at ed protein. Macrophage col ony stinul ating
factor (M CSF or CSF-1), the ligand for CSF-IR binds
t Wé%ﬁtﬁﬁﬁ@e@%ﬁ&?ﬂe%'s”&h'dé $lidRhi shdd 8t contain large
Y ry

aut o-"phosp l'ation of the receptor and subsequent
aaniouatts ohoibbr athardluidsaiinas ivgnld be eavisenpentslly slesragieg to

CJ. Sh . Biochi m.Bi oph ; - :
CEplers o R Py PTG, A B e iy & EPgoified dRniRE) n
Mprgetu! frave mhatepyiolied kéleasgef aedfdibe fronbtheestrasta@ythe
progenitors as well as the epithelial cells of the

I
deitos cier flid ishipigally re@ovad fiam e StiEiurbIN Hprtplled
; ng. p ol ! . . _
| R, pREEERIA S8 o0 FREY FonRidigieDeslidicrts i
disihkere Bhipatfoptheopurpele of emptyiagibe tank ef thewilgiaieed
i neage. The mature macrophage plays a key role in
ndAEM.t i ssue devel opment and i nmune defence (F. L.
Pixley and E.R Stanley, Trends in Cell Biology, 2004,
14(11): 628-638). For exanple, osteoblasts secrete
CSHurterslyd flanged ptpestdre seeurgst tor taoks bytwaldingst pessible,

progeni.tors resulting in differentiation,into e

D S ey it b R ) FGRERS <t 23 B AL i
130l 6269s whbg el sidBsdf ittse Blrkyareddtce8BiBld, aé plgd €an be
pl acental devel opnent, enbryonic inplantation, manmary
glssvageduivtaad paerdousip bored helsl uging aipe swagina:ing!-

| actation (E. Sapi, Exp Biol Med, 2004, 229:1-11).
Transfection of CSF-IRwith or w thout CSF-1 induces

t rsradifBhalanetidd foh ligiid @rigasoengeal @rtsuppfy) NINHBT3
(Rat2 and ovarian granul osa cells. Autocrine and/or

paubsarged $1rgals oF AUakEH AAF PRENHAMSCHEGISIATEPMORRNET i n
 SsTRteH s BoRLia it Bt M hFRD S SHUBLIE T 8Rfr o

activation of CSF-IR and/or its |ligand have been found
in human nyel oi d | eukaem a, prostate, breast, ovarian,
endonetrial and a variety of other cancers. A nunber
of studi es have denonstrated that the overexpression
of CSF-1R is associated with poor prognosis in severa
of these cancers. In addition, the CSF-1/CSF-1R axis
plays a key role in the regul ati on of

S o, - o o o

or pharnaceutically acceptabl e sal PGT/GB2008/000273
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Rl and R2 are independently selected fromhalo, nitro,
cyano, hydroxy, trifluoronethoxy, am no, carboxy,

w@arobamsyd , nercapto, sul phanoyl, Cl-6al kyl, PCT/GB2008/000273

C2- 6al kenyl , C2.6al kynyl, C1-6al koxy, d - al kanoyl,
Cral kanoyl oxy, i1V-(C -6al kyl)agi no, N, N(C

i -6al kyl)2am no, N-(Ci-6al kyla?‘l-i V- (G - 6al koxy) am no,
G - 6al kanoyl am no, i V-(Cl-6al kyl) carbanoyl

I V,iV-(Cl. 6al kyl ) 2car banoyl, Cl-6alkyl S(O a wherein a
is 0to 2, CI- 6alkoxycarbonyl

J Vit a(ftanead Iwn)e sy mleamwd)f bolts passing through the flanges. The

XF‘BS%? e P rEET EoBRS G st AR AR A SBR s

RSP ROy ared séé\.ﬂ’@d% higs sfravtues. Wﬁé'fl@hgbb)plpe is normally
substltuted on carbon one or nore R5; and wherein

i forediitad wéthea yalvel and tmrﬂrml holeai thNHIrUﬁBJr@sys drilad down

< RBB InF BheR M AR Y rRyEah e e BBl BRgar
Réohtnirs ehee aileditiiin ahe Pideowhsh tie@ drilk ismemmovedir oxy,

trifluoromethoxy, trifluoromethyl, am no, carboxy,
car banmoyl , nercapto, sul phanoyl, Ci-4al kyl ,

A ey hO R B s unr

dlpedamdramme flammatblgl ori tuxiet apdl &@ris atwasciimnmg lcamsoming and

[ V-fré(e W\Eyaﬁ% egg%’&)?¥pevq§%eghé%ggg?dﬁ/%we and level of skill

'ﬁ%teaﬁbl "I“ﬁ'e%ﬁé'a‘?@@&i@h%b iis EB?@bhndé@'bWhé ha& that oil

yl'thi o, methyl sul phi nyl, hi nyl, nmesyl,
etfte,queutlxo Bprligz |fromﬂne1tﬂmrmaalyneryespaneﬁcﬁm@ﬁwrecks and

ARt W AR e srps sty The

- ISHtNSt-the RIfFOY 5élkérAa Y FronPrand\gy @ifferdrit pane dk4hg mu@k%
are on adjacent carbons, the

optionally form
cavm%wcfailyrmﬁgm adamré#raéwc@ pe$ iybe i %pbeﬁ l%glff@rent
may be
q‘%l ona?lfblctsh{?b%tﬂmte Hgéﬁﬁ)g%g&bégﬁo{)ﬂqagﬂle or nore RY7;
and wher el nif said heterocyclic ring contains an -NH+

ThEolahEE) o bl TBO R SR T MRS ed e tieing
og;] SR tbRestadEred rthéilnﬁétﬁbs %bmpﬂ%mgsm%eétsﬁé gfl from

o, nitro, cyano, hydroxy, trifluoronethoxy, am no,
car boxy, carbarmyl mer capt o, sul phanoyl, C1-6al kyl,

C2-6al k Cl-6 Cl- 6 Kk
G ol g SR biar i Abl koS ARG 8088
2am no foinving@lhélal thtd a fdde ofthé ‘smmiuﬁ@t@ @nable passage of

g - eal kan am no, - 6al kyl z_har banoy
iV, i V- @0 amqﬂﬂyegeadlwhmwgh ebglr:‘kw 5( O a wherein

ais O

G - 6al K tg)%s/i% réo:é ﬁJam nog%o@ap ihrg rl]? Iep'ﬂa{[n%ﬁtr,ucwre’
IV, i V- (Whierbby ityd heélsuf eaconduit passes through the hole in the
Cl- 6al kyl sul phonyl am no, carbocyclyl-R 9- or

het er oSHECHER 10 -; wherein R5 nay be optionally
subst i

°5 eni 3}1‘ \ﬁg g‘@ac )97\ S’H&%ﬁet\@?aﬁ%&’éaptge ﬁb@ alrestﬁﬁgd‘#ﬂﬁ{ flen
ni t r ogerechkpgnde optlonally substituted by a group
selected fromR 12 ; | R and R are independently

sel ected from C1-6al kyl, - al kanoyl, C -

al kyl sul phonyl , Ci-6al koxycar bonyl, carbanmoyl, -(C

1- 6al kyl ) car banmoyl, iV, ./V-(Cl-6al kyl) carbanoyl
benzyl, benzyl oxycarbonyl, benzoyl and
phenyl sul phonyl; wherei nR and R i ndependently of each
other may be optionally substituted on carbon by one
or nore RI3 ; Ris selected fromhalo, nitro, cyano,
hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,
mer capt o, sul phanoyl, Ci1-6al kyl, C2-6al kenyl,

Cc2- ealkynyl O 6alkoxy, G - 6al kanoyl ,

~A ~ ~A ~ 1 1 1N = 117N
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R8 and R17 are independently selected from Cl-6al kyl,
Cl- 6al kanoyl , C1-6al kyl sul phonyl, C1-6al koxycar bonyl ,

wa@2008amsyd , i V- (C . 6al kyl)carbanoyl, L PCT/GB2008/000273

I V- (C1- 6al kyl ) car banoyl, benzyl, benzyl oxycarbonyl,
benzoyl and phenyl sul phonyl; R/, R11 and R16 are

i ndependently selected fromhal o, nitro, cyano,
hydroxy, trifluoronethoxy, trifluoronmethyl, am no,
car boxy, carbanoyl, nercapto, sul phamoyl, G .6al kyl,
C2- 6al kenyl , C2_6al kynyl, met hoxy, ethoxy, acetyl,

ac et-ox;drlvmigtthgleapan@er @éxhtyé #rough acpartiompf Hie mnduut
di et hyl am no, i V- et r(%l -JV- et hﬁl ami no, ace % mt

i V- met WeERnLRIRIPANcor geNise YHBR%BROMieN Of the Internal
- di et B

- et hyP gﬁ@ﬁma%oggﬁgyn %%hﬁ?ﬁéf net hyc%l(t hi o,

et hyl t hi o, met hyl sul phi nyl, ethylsulphlnyl nmesyl ,

ﬁjj(g?t&, ﬁ?qjog%%gH&,ﬁ#shp é( q‘fr%ncg ﬁ%(% ﬁJ \?%cg %%bé)nngpposite
Qé@@rﬁd‘i’do‘é‘“ Fata@Yple Lthedétﬁldﬁ}’rbsddrpétﬂﬁpﬁée @fank having an

-met hyl -1 V- et hyl sul pham) ; or a pharmaceutically
aoutast(fitstiefacal and BBIiRRAT. seaorsd)rfeC%nbbaerﬁ@lﬁtegnbwments a

SRR A o BVPRAATAAE UL s o o

hgetuewes untibthe, natkigasses tiamagh e hobeyentlrely, and extends
trifluoronmethox

sOEpPRGHG Seeq 'mﬁn} m%ﬁ%g%@mfr&% %éﬁ g%?qslter 658 oPthe

CHoR i ol Sy o e PR s oiner s

- Grddhainjsm -ofidhe @mlteb«osmm afdhe dondait knoxdgr dorresirain the

St riasaonat liodar sliF R Tels) ShaRA RABRMhe shouider

?ga@é& d ddiay 'fét!?%‘ﬂlﬁb stﬂ]c'ﬁ)‘rb%ﬂd%@%h@%ﬁﬁer axial

ocyclyl or heterocyclyl; wherein R and

| mmwn@amfltbe condt niothe holea;heaee@ponlmeaqtmds a short

> iR3ance im0 GHioBR8 e PR S PR fucRls. affe Rk Buf have
Niat reg @iy tieinPRl umﬂey |r$gd§mbietmm@cﬂni@nta tmtcimpther
sel ected from RG; i s hydrogen or hal o;

ehasimepts de Mip RAHEMAIET o thecyaskcan iz with the Thner

t Ul%&l@%rr%mé‘%ﬂd it rifluoromethyl, am no, carboxy,
car rcapt 6, sul phanoyl, C1- 4al kyl ,

C2- 4al kenyl C2- 4al kynyl , met hoxy, et hoxy, acetyl,
t OXxy, t hyl ani t h t
ST Hertohs RORMEE PSP Rrrom

- gﬁ,t}l réalrh'éae\t;[?d Ub\ﬁae,md}yl car bamoyl, iV,
- di rreMLy1 car et hyl car barmyl I V-met hyl -
- et hyl car banoyl phenyl nmet hyl t hi o, et hyI t hi o,

net hyl s hi nvl ., .et hyl.sul phi nyl I .

oty LB a1 I SO AL e R necke

- met hy laspéibraiBy mectrinith $o kefaamidle in the structure to receive a
- di et hyl sul phanoyl , N-di et hyl sul phanoyl or -nethyl -

- et hyl f@rigraabipe; canduitherein i f two R4 groups are on

adj ace )nﬂsﬂ @5&%@3 deh i adie R bePEidived | Rifleding, internal,

car boc erocyc rcrin

car bocyrissagé ioh theocortilie kadyavirg au Iegsmne pertion that has a
optionally substituted on carbo {1 one or nore R7;

and whéatgien dimersipq than Bieegel 9 cthP.lW@rran Magsage#Nd NH-
noi ety that nitrogen may be optionally substituted by
a group selected fromR8;n is 0-5; wherein the val ues
of R4 are the sane or different; RS5 is selected from
hal o, nitro, cyano, hydroxy, trifluoromethoxy, am no,
car boxy, carbanoyl, nercapto, sul phanmoyl, Ci1-6alkyl,
C2- 6al kenyl , C2-6al kynyl, Q‘al koxy, G - al kanoyl,

G - 6al kanoyl oxy, -(Cl-6al kyl)am no, N N(C

i - 6al kyl ) 2am no, N-(Cl-6al kyl)-N-(Cl-6al koxy) am no,
C1- 6a| kanoyl am no, N-(Cl 6a| kyI )car barmyl , (C

A ~ ~ ~A ~ - ~ a1
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R and R i ndependently of each other may be optionally
substituted on carbon by one or nore RI3 ; R3 is

w@ed0eose from hal o, nitro, cyano, hydroxy, PCT/GB2008/000273

trifluoronmethoxy, am no, carboxy, carbanoyl, mercapto,
sul phanoyl , C1-6al kyl, C2-6al kenyl, C2-6al kynyl,

Q*al koxy, Ci1-6al kanoyl, Cl1-6al kanoyl oxy,

N- (Cl- 6al kyl )ami no, N N (G -6al kyl)2am no, -(C

6al kyl ) - N- (Cl1- 6al koxy) am no, Gi -6al kanoyl am no,

N- (G -6al kyl ) carbanmoyl, N N (G -6al kyl) 2car banoyl

Cl- 6al kydr&{r{9 meshanismadaptedao wive the expandsrodavieaniiirough

it R A 5l R P O v

carbocyghyiit.R 14- or heterocyclyl-R 15-; wherein R13
nay be optlonally substituted on carbon by one or nore
and wherein if said heterocyclyl contains an

EMBF"M%%”%%" b BRleAE TR LB P B i8I agy th passage
Egﬁtdr@é'x e@?l%vlo@d‘%]ﬂcfa?i\g)@,t tonfigtlratéremh Whi@mlaalmmpassage

WWOWOUQVBUQ Igole be@@@l\!bﬁgxppndgé dew@mgwd through

“’Qfé Bindf Pantiepard g cofd Gy ien ¥ péyenigor
af’e‘btﬁilﬁiE pusslagédﬁm:dﬁﬁk throagh dwt hdlef afier &pdiwmidy bf the neck
ngyglgﬁggaqnv%yni\er@tgf tg%e% 'lﬁs | c{[}ag/% hrowgh ﬁ'lxekl%)t(é/rcng[ Bgs@/age

I l;
B oty S o i
i inteplea teld intheatwctwd. f rom hal o, nitro, cyano,
hydroxy, trifluoronethoxy, trifluoronmethyl, am no,
car boxy, carbanoyl, nercapto, sul phanoyl, G -6alkyl,
Cin §éHéeéMbodﬁe|ﬁ§|tﬂfé/ Wérnaﬂ&ﬁﬁéﬁ@lon@bfmé)ﬁnte@ﬁ@ltpdssage can

acet oxly | am no, et hyl am no, di nethyl am no
divenhg Ioamthe Ienmth@tfhrw mter@ahpa%ﬁﬁgeo Fercapmilai the, neck can

bgehgl%{%?cﬁ@ggﬂgﬁgﬁ N @S Rf h gb@?ﬁa a'ge qf the conduit, for

Nes@iipte,-aw pitdylat shiduldaoy Iprotnlra@ty br rmgtdx}értdtmg)radlally into the
ethyl thi o, methyl su| phinyl XOZ% |y a}/
eﬂmr@ahpaﬁ@m tymijﬁHBbWBti‘rtbSrRﬂf f @ﬁbem g¢ and

N%gi&%éph‘@s%e fl'\brﬁttlli‘é(h"gl e:ﬂﬁé;?&é age. Th(le step or fip can

Nbeettd'r;tinuNuetalnglhrWtrmqwholyel cwcucrrfeeerm:leaaf_r’rhe mer&lrﬂay,e of the
" ROER: St Cad e folmey T8 cissiels HRMTS Mar AL SispyiflRHS g
f Qbmd émﬁobﬁ)meﬁl@r fRd ﬁltfaﬁ MNre®ial dintdYioms 8LiheGatdriial passage

acceptabl e salt thereof, wherein: -is selected froma
sicaglke sulkstantidllyecanstant alang its lenaih rancethedirek earshe jocated

+ LR St theAsSBER RGNS Ptk Suale Uah e ®Pmed into
f rz0ftinRel Sha th@mbv@%&mmhenemam demcesmfbugh the R

i s i ndependent sel ected fromhal o, nitro,

hygssage. {tris ﬁuﬁwefﬁé@'hﬂslﬁﬁﬂ@mﬁi diasresapiaie defdimes! into an

C?sgﬂffﬁ%tﬁ‘;asrh%@%qgé lféaﬂéﬂ% wﬁbéﬁ@%ﬁ%@xtyegx ‘éﬂ'dFYHevuce

acll Wcallyﬁémdrmmmnteﬂm)ﬂaasag@ to dlumfohy\llatwml d|men3|on
di_et hyl am no, N-nethyl-N-ethyl am no, . acetylamn
N-THRS: r@,p@@pgaf%ped frgnégmg Wchlr]qd clit St moulded into

N'tﬂé {Fﬁﬁeﬁ%@ﬁ&c%aﬂ armyf fﬂb%ﬁ#uﬁarm% embodiments the lip

ethylth|o nethylsulphlnyl ethylsulphlnyl nesyl

et hyl sul phonyl , nethoxycarbonyl, ethoxycarbonyl,

- met hyl sul phanmoyl, N-et hyl sul phanoyl

, N-di met hyl sul phanmoyl, N, N-di et hyl sul r hanoyl or

N- net hyl - N- et hyl sul phanoyl ; or wherein if two R4 groups
are on adj acent carbons, they may optionally forma
carbocycllc r|ng or a heterocycllc r|ng mhereln sai d

T .
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R7 may be independently selected fromhalo, nitro,
cyano, hydroxy, trifluoronethoxy, trifluoronethyl,

W@pi0so9036ar boxy, carbanoyl, mercapto, sul phanopdT/GB2008/000273

C _6al kyl, C2-6al kenyl, C2-6al kynyl, nmethoxy, ethoxy,
acetyl, acetoxy, methylam no, %ehyl am no,

di net hyl am no, di et hyl am no, t hyl -i V-et hyl am no,
acetyl am no, i V-nethyl carbanoyl, i V-ethyl carbanoyl,
JV, i V-di net hyl car banoyl , L i V-di et hyl car banoyl ,

- et hyl -i V- et hyl car banoyl , phenyl, nethylthio,
et:lapl|he|foanedsepwaalymnmgmbseemleym¢ attpoheny,| for smamble by

,e{wh Bﬁ'ﬂ%ﬁ%%%hﬂ% ot klzlsq;?/ %gﬁ%g%)r( E%{erkr)ﬁ) AR ring to
%EHéﬁé;aWP%meLerWo&*h%rMbﬁ‘rHeﬂh@é'ﬁ’tde Qlﬁe lip can

- yl - -ethyl sul phanoyl be selectéd from
ocomﬂrisyla formatltikiaod gbldes ok yedds rqﬂmﬂ/formed on the inner surface

.\9“?’&‘1llé ﬁy‘ﬁi}f‘bon Hﬂﬁuarbamyl (C1- 6al kyl ) car banoy! ,

benzyl , benzyloxycarbonyl benzoyl and
phenylsulphonyl R23 i s sel ect ed fromH and Cl-6al kyl
\MT e/p@iaﬂy the daveneahanisst issadanted o Bsve tie eandit Frough the

ec{nﬁgéfys}t omydr ogenrggzgzr 8“%%82 a%q 'ﬂa%wgﬁ%&ﬁﬂéhy

S @hesHagibh bptfohalw @@ﬂprls@g aGabdemgamécﬁan&ah kﬂtwmboranly
wherein Ci - 6al Cl- 6al kano may be optional l
S&BQP?QUPS&OBHU%&? atﬁwS%VCtHFﬁe bgjor exandes dees 1gdiven

R%%oh *@@Pn&b&h the atomthey are attached may
optlo orma heterocyclic ring; wherein said
heterocycllc ring may be optlonally substituted on

one or wherei.n if
P e Gty 8, g Risical. AUt e Ses i frouate in
NickSAOSATHBRY IR SR emb@kﬂmreﬁt@bﬁfel daticRfit dan IBe 8H@4MR, and the
sel ected from R36; R29 be’ sel ect ed fron1hydrogen
airnesrauNace i dhe candwit ﬁ@n ye lpéhessihapealdf grassheaqtion: sdch

W | kyl; R may be selected from
hg{sg},eg{%%pﬁ[)a,r%gé %%Ctﬁ)% g oxy, trifluoronethoxy,
trifluoronethyl, am no, carboxy, carbanoyl, mar capto,
sul phanmoyl , G - 6a| kyl, C2-6al kengl C2- 6al k

0D Tadatijsm waiedly, CoBBHess A Shewkih Qﬁarf@nge that

[ {

" SRR ARl fEih e BB prEhd T B tno 2 dPthe conduit
i %wn@yehdmdna&n;sl ha\le aclarmplhglmeahmnmylto temporarlly restrain

d | c
e oot IR piERe o7 TR RyuetTi WA s Peiia ATt Snd can
ett bélH) thpiide nTRFetic RVINEsHdaphamd connect the flange to the

met'hoxycar bonyl , et hoxycarbonyl, iV-nethyl sul phanoyl,
i \streictuye giiiop teafasiniation afvhel hotst, mnlgajlyﬁﬁdhe;auter face of the

- ek i S SHBREARS 108 loPlnpans Er ity teBient

nIr %U&Yéﬁl@cow@mmgmd' uor omret hoxy,
rifluoromethyl, am no, carboxy, carbanoyl, nercapto,

suI phamoyl, G - 6al kyl, C2-6al kenyl, C2-6al kynyl,

oG s AR 5 B DR pponaty
- ehdurtadionoa delt etesnh arnh@q:unmg bmtamlbeaadxmmeu by a bit driving

i V-et hyI car banoyl, L i V-d| Bé‘li car barr(gl%/

y VRERANISM conaiba® hydrmltcwf inpigt 3¢ pIst agﬁaﬁgement The
[

e{?s%ﬁ?’ YJFEIB% I;{/Imr%‘ga’sr ﬁ%ﬁry%ﬁﬁ é?rﬂ%‘rﬁ'éﬁt%ﬁn%t%aﬂy be used to

nmet hoxycar bonyl, ethoxycarbonyl, -nethyl sul phanoyl,

i V-et hyl sur pham)yl , L iV-dinet hyI sul phanoyl ,

i V,1V-diethyl sul phanoyl or -nethyl- -ethyl sul phanoyl ;

R36 may be selected from G _6al kyl, G -6al kanoyl ,

Cl1- 6al kyl sul phonyl , C -6al koxycarbonyl, carbanoyl,

N, N- (Cl- 6al kyl ) car banmoyl , benzyl, benzyl oxycarbonyl,

benzoyl and phenylsulphonyl In sone enbodlnents tIie

o .y a o o o r
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or heterocyclyl; wherein Rl and R2 i ndependently of
each other may be optionally substitutedon carbon by

wWor®s0903ndre R5; and wherein if said heterocycPgi/GB2008/000273

contains an -NH noiety that nitrogen nmay be
optionally substituted by a grgoup selected fromR6; RS
is selected fromhalo, nitro, cyano, hydroxy,
trifluoronmethoxy, am no, carboxy, carbanoyl, mercapto,
sul phanoyl , G -6al kyl, C2-6al kenyl, C2-6al kynyl ,

Cl- 6al koxy, C1-6al kanoyl, Cl1-6al kanoyl oxy,
l\bllﬁ\féitrfead:cmdoiiaintmmntabﬂ\W(tlﬁ:rtheSaﬂrlkgtuyaa'ﬁheueame(cdliiving

ﬁg’lkeg%g%'&ﬂk ‘%‘ i&’QF‘%’léqﬁE(w ?llg? %V%&ii@\%)r]g | am expander

He ® bf dtﬁe?mechamsms
%?\gg%’ oxyc rbgﬁgé‘é 8 Oglz}lll kot%ycar bonyl am no, N-(C

1- 6al kyl )suI pham)yl N N-(C i-6al kyl) 2sul phanoyl ,

Crog2ebel BUA bAT an B SR g i han

StHeshedid e dﬁé @@ﬁlbﬁWh@b’is@i@t?roWerﬁmretlﬂJneclan'dhe\Mpan@er
if said heterocyclyl contains an -NHmoj ety

ndeyieg @ﬁnnagore@raigtm@\ﬁag PRIts Ui Exae) ltwnatsgﬁchppadapted

sgd g%é%gj {ir@rﬁg,@]e? B cﬁ%f?é’r%d_@éa gﬁg”{ggﬂ@@ﬁ%bbﬁ the

Qoasddod. sinl wmelysinbcﬁlméatégdmlenpdumgrldevm d:&mrbg Isplldw\( Ls]

égg%\%hé?@gﬁgaﬂﬁyexw%&%vgggg E%%@,lﬂ%arg?% r:%,qfrus’[o ){:ohlcal
Mﬂé%@ﬁﬁéeﬁﬁgg i€ €ah eé’ﬁé?ﬁﬁ@& hy a%w%ﬁ;%a@é %?EhéTHMII Bfém

optlo trtute on car bon y one Or nore
RaAd mns::ﬂtmaﬁyilrfaomm’am beamgsb canjeh the twqu%ilyat IS

P b I RIR St

Clith 5@%{)pepport@h|€ﬂﬂﬁd bondun@'éﬁ'ﬂﬁ@h@\@(m neck or below it.
Cl 6al Cl- 6al kyl ) 2am no,

ani no '
63' re;aXpand(achwge vea;apea@éamed tp pa§$ @Hrﬁla%/w&mth@ugh the neck

1 R A nd N oty

al koxycar bonyl am no, N, N-(Cl-6al kyl ) 2sul phanoyl ,

C_- 6al kyl sul phonyl am no car bocyc
naPersRsHye A RES #RapTHRY iR dsupe e condlut
t r ein
Rtk iR, A off 'Qﬁ’é‘ﬂt A S“*E‘H@N*ﬁf%aé? paieny
nlcbnngetmm’mythleestmpturerwfd)lye theesianderedevige is gnmrpthrough
sel ecte %@Lrom R17 ; RO, R10, R14 and R15 are
HRpeMIYht Iy selected froma direct bond, -O,
-N(R18) -0, -N(R19) (O -, -C(ONR0)- -S(O) -
-S(IN(RZ 1)- or -N( R222 SO2- vvher ein R18, R19
RIThedhid RaR camyprisecameiinsallp substasceeand emﬁqcimeea@eﬂf the

SumeiBR ¥ s fyfector Tk QiU BEERERTHY water and

Cichealikalb sstliplk@uich, asPovwdéisp sl gassesnyin, sonse batbadiments, the
N- (G _6al kyI ) car banmoyl, N, N-(C 1-6al kyl ) car banoyl

balbids cCanempriss PrgichigANiSenz oyl and

phenyl sul phonyl; R11 and R16 are independently

sel ected from hal 0, nitro, cyano, hydroxy,

t rErhbodinmnts bbhe, mVemﬂdmmpmwly tlbw seduniag of dndo camgluit in
car banpyl , nercapt o,

C?p'%ﬁ feamyon! y@@9§é¢¢<9ﬁ§¢le taﬁ‘go #WO%@ﬁggpergggmf attaching
SPEDRX el BLHCRTREn SR 28 DPond s MM AT Mbrawing

-nEthyIcarbanDyI, i V-et hyl carbanoyl, L

i V-di net hyl car banoyl, L -diethylcarbanDyI,

Lf - met hyl -i V- et hyl car banoyl, phenyl, nethylthio,
et hyl t hi o, net hyl sul phi nyl, ethyl sul phinyl, nesyl,
et hyl sul phonyl , net hoxycar bonyl, ethoxycarbonyl,

I V- et hyl sul phanmoyl , JV-et hyl sul phanoyl, L

- di et hyl sul phanmoyl, L N-di et hyl sul phanoyl or
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pis 0-2;, R3 is C-6alkyl; R24, R26, R27, R28 are
each independently selected from hydrogen and

w@eo8adddyd ; R25 may be sel ected from hydrogen, PCT/GB2008/000273

Cl- 6al kyl and G -6al kanoyl wherein G -6al kyl and

Cl- 6al kanoyl may be optional | ¥% substituted on carbon
by one or nore R; R29 may be 'sel ected from hydrogen
and am no optlonally substituted with one or nore

Cl- 6al kyl ; R, 30 may be selected fromhalo, nitro,
cyano, hydroxy, trifluoronmethoxy, trifluoronethyl,
aapa@r duils bofaster Aokiaimire, hotes aahat meyiaiawriyd or gas to

e s mathou SEA be uBr ST sy i s 2876us S nd
dulﬂﬁtd?éépﬁﬁhfé@’wﬂi I@%Q)ﬁ%ﬂ% BRerdinGEidt¥bnnelet hyl ani no,

acetyl am no, i V-nethyl carbanoyl, i V-ethyl carbanoyl,
-di net hyl car banoyl , ,iV-di et hyl car banoyl ,

RSN SRR oA RS TER g
ebéodusel thbaitving mtchamw dxonyé setetub @nﬁherslmofaxzé pnor to the
- met hyl sul phanmoyl , i V-ethyl sul pha

wsft@tnr@m@g efashedy fo the siuciyis: @mggﬂm%ﬁan kg guickly

s T

hamabtheaque@ﬂamm kitbchéBBoimsorsea Bmietca‘dhé istroctuye matipgn  and

hal, o; ted from In so
eWHB&Pﬁe%{'@Rﬁ?OQ'W@”?%Qgﬁ‘F SHinBRLY At by easio fapsnertes and

ATk dperateBBA Gm‘efé}{t%%éel‘s'ré)}l?lnp‘ﬂ‘dm Ispndlll Adhirey béats to
p armaceutical l'y acceptable sal hereof , wherein: -is
slargesbigsf rom a si ngl e and doubl e bond; if -is a
single bond, then X is selected fromCH and N, if -is
a double bond, then Xis C Ais selected fromQ,

NRR& guﬁ&aé&ﬁ@l dontainPgdhe B3AdUR isBpRallp ¢b\iﬁ/é|@m oretd filyé
and ethyl; R25 is selected from hydrogen, neth

etW' top; sigpros R, Parket thedagk or ﬁtrHﬁWﬁ%@nLQm@g B pe to be
aﬁé(%?%yﬁ?s gét:}yr{allx qlémgeg ﬁé%éHer%%ﬁéﬁﬁép Fy £|:|/agnets

eweights;ctmaekete rurlflp(lngsl squeiis $elbtaplpyrtg serewsarrdatstipgically

be di | d f
h?@l"i‘ LastvEan gﬂ9¥ é%%ez'a Biy emtﬁ@&plralé.mpnce the
E?Fﬂb‘hss%ﬂ?blgs‘ Qeréche%%t% thé 18k Bl @ﬁ#l fsref&'ﬁhétééré?ﬂﬁheataﬁk is

oro; and Is selected fromfluoro and chloro. In
souibyetrisodiilhiibt Eor thie purposetthe drilldlitgasnsbe mcwrﬁ@dpoume

oraft o Tk B ass D8 eblInE s b ling Boofptiss pp tyflcally

| 5n3ed entied o danstansthag can ptiodambégeha flldrou@hlépertures
selected fromN, and CH D is sel ected fromN, NH,

2 faptorally ipoesings) BHIErCMRONAUS RsteckHPve b In tpeigiide

e, S 0 A BB e g5 o
hyeiephole dvitll ¢, is aetb ﬁdﬁﬁf&ﬁhgr axiBBavenseit @b elde hoknby a

hﬁdrogen and halo; and R34 is h%l o, .and R37 ifs .
28g8 ey othes step Fisanlesy located on the outer surface of the conduit.

An expander device is then forced through the conduit, where it comes up
against the neck that typically comprises a stepped portion that protrudes
radially inwards from the inside surface of the pipe. As the expander
device is forced further through the pipe the tapered end of the expander



In this specification the term"al kyl" includes both
strai ght and branched chai n al kyl groups. References
wao o008f2li393 dual al kyl groups such as "propyl" aP€r/GB2008/000273
specific for the straight chain version only and
ref erences to individual brangped chai n al kyl groups
such as 'isopropyl' are specific for the branched
chain version only. For exanple, "G -6al kyl" includes
C _4al kyl, G -3al kyl, propyl, isopropyl and -butyl. A
simlar convention applles to otherradicals, for
eda\vrpe eushingmedsCtiie Steipked partian atite rpméqwrthttm thalpigd causes

bﬁe e 18 pBPEY BT IOl BEX B tedeud Bl the

gea' pottittPisl pdsaBHSIRhE WAPEROUdH B felBgo @mérgediom the
grou s it is to be understood that this definition

i attlengigte @ﬂthestamtbut@@m@lmntﬁgotmeseveﬂtwmeﬂlbwnphen if

SR U 0 oI5 RAI! S M B GORRPR] 1
' ﬂa@gé ot H*feadcﬁféiwtﬂglﬂhlsmalgmr%&thﬁ auted saorface séthe ma

nmono or bicyclic ring containing 4-12 atons of which
at |l east one atomis chosen fromnitrogen, sul phur or

0 I

OHNESRoge oI o WPl OlE Mot RThu pabing neck

ophtildhdidpg fhom rtlee) distalceridyofethe @62 alomgdwith thengrrH; blt @hdrthe

atom may . be optionall rsedtof t he $:oxides.
urﬁreéﬁ adiesuabre THE U BRtarnebm e aniig

ﬁFsYr? bl op%bﬁaf@fr@@,ndé QssEMBRf E&lY iherpbj/blc‘é]d%/ be

pyrany pyrrolyl, pyrazolyl, isothiazolyl, "I ndo

quécoveyed Ietalwr@lyrle pipe attaehad theostyuctueni adi azol yI

pi perazinyl, thiazolidinyl, pyrrolidinyl,

thlonnrphollno pyrrolinyl, honnplpera2|nyl

3T§e‘3l%?ﬁgﬂﬂébﬁarﬁi¥m ub@hll}ﬂmadleqnyoﬁlnnbnelslTadeamiﬂageously
razin azinyl, isoxaz

iées wffm&rrtéogﬂe tozrewr F@o‘i@éﬂt' iqrae iOh UI'Q)H@P( and to have
t I
e
" heleer As Yorigyas thesfqn(ye merdhahrsm is aﬁm:rmdriedctotbﬂhe pipe and the

;%fq'%f{hége Brsubsanibinaores Audyas e Plirowdibe folg waen
Ok & |§Bem§irf6|'r‘cei‘i in Baadthedbipg) i S chosen from

nitrogen, sulp or oxygen, 1t may, unless otherw se
speci fied, be carbon or nitrogen |linked, a -CH2- group

o388l ebveFeh B e s Bt LA bl e

St:@m;%?fentsﬁbutctﬂehﬁﬁwgit)dan heﬁ/e%ératlelraﬂoﬁebntmmsaﬂﬂ‘emal

saturated or unsaturated, nmono or bicyclic carbon rin

t hegllsoith B sterperbpetionsandving Beek i§ fotped ayiha distal gnd %t
Sl 5l R B B e

atagsBmdlecPb&loayibkl rieoki 4tghe alistal emmgf thednietGalasassage of the

Sui tabl e values for "carbocyclyl" include cxclo&;opyl,
cyongsiie aneﬂh@wwenbgewpg;nenéﬁpd@@ﬁewn the gifde
C | K
ERPRE Bliprerd SR REXani £ SRICOERAY palt U onkor
p@tmbuueaeq@'}dagrai mpefto beaa‘rtmﬁredl ytis qlanpaémyposrnbn lalnddhe
R groups are on a ent carbons 0 na
F 50K 1 dBeder e bt fose aratstiz | TRE pleys Taplshed
& BxPENE devidd'goingD fore it, until
hefgggﬁgé E@%hﬂﬁth@cuﬁehgﬁy ?lng of or%dng g A
“carbocyclic ring" is a partially saturated or totaIIy
unsat urated, nonocyclic ring that contains 3-8 carbon
atonms of which two are shared with the phenyl ring in
formula (I); wherein a -CH2- group can optionally be
replaced by a -CXC»-. Sui t abl e exanpl es of a
"carbocyclic ring" fused to the phenyl ring in fornula
(1) |nclude |ndanyl (carbocyclic ring isa partially

T Y |
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0 to 2" include nethylthio, ethylthio,
met hyl sul phi nyl, et hyl sul phi nyl, nesyl and

weedglossbphonyl . Exanpl es of "Cl-6al kanoyl " i neCTIG82008/000273

propi onyl and acetyl. Exanples of " "G -eal ky®*am no"

i ncl ude net hyl am no and et hyl zgn no. Exanples of 'W

- (C1-6al kyl ) 2am no" include di*-i V-net hyl am no,

di - (i V-ethyl)am no and -ethyl- -nethylam no. Exanples
of "C2-6al kenyl" are vinyl, allyl and 1-propenyl.

Exanpl es of "C2-6al kynyl" are ethynyl, 1-propynyl and
Zmemem&n&rfnhepipﬁ is"preverfted h&atsl@xmmal flhageydifferent

%e @@ ySl )C\S,ﬁ,lelJ l@ f"@%@? ;Ad@glngérﬁ lv&nﬁfgllug {g)n%llin'g all the
N\(\%Xe%?{%grl)@ hfe{‘/h?%l?ﬁ%%gﬁp tgﬁo R’I?e) The ta}peesre% expan%eclzf device

liedlikgttachead@raghaft and Iies(l:(eyondmkg hp tardy then forced

B b AR 2Bk AP B et R [RCBpRRRY bureSEBLE S the
| ¥xparidetaldiide @sgadean®melinnsli smidtel sithe makbmmt isoebed

met hyl et hyl am nocar bonyl . Exanpl es of "

afuifles intgtbe yleck of therpipgl theéap@negﬁr&n@fﬂiﬁs exgpgnder device

I_ égﬁ&@;’[hé MR?{; ?&Sh %gﬂlﬁz)eug@? W(I)‘l’lch causes the pipe to

eéh;yehﬁdl hﬁmrwd iegulfin the tholes OPhe mdrtdudalph cbmcbdrbaa:k towards the
npl es_of "Cl-6al koxycar any am no"

nﬁﬂ“@x%ﬁﬁ%h?@@rﬁ"ﬁ@ t ?ﬂ%ﬁFﬁW'%%hde clear.
E’f’f\ﬁmrfﬁsf&éon h%ﬂ‘éﬁ?’é}‘lgeﬁﬁd’é‘&ﬁ%r}@cov H%’&/m%\the pipe

ytar am no an t oxycar bon am no
sﬂrmmﬂttacpladrtuﬂbes structaré yTha&: meq:mabslnrfam of tbe reeck can be

t, f
- Bl uth Bretreluls S it Ci b8 stérbest WHEA fin, Bhor siper
V\'THtéma'l Erd’cklfé‘lér?t&@ﬁé %ebﬂﬁa' Gutef’ Q(Jrf&)@ﬁpih% eXpander device.
acid-addition salt for example, an inorganic or

ofr@anmerraai.motru@pn@)aarhﬂ @W}Imi@@ﬁl%widd the whelsr iBRPE,

Bt Bne® OF ARG G b4 ERARRER dsosle ofioR |,
acceptabl e salt of a conpound of the invention whi ch
is sufficiently acidic is an al kali netal

edgRpIding ta;Bus adiicationaths ¢lamping sy%ﬂmauﬁagl’wagsr%of
I t

TRy [5G R MBS HEERSR T Bl e

atfiby aisd to pihgts thal pigedhﬁdughetbeéﬂeaas the farceon themandrel

X npliﬁﬂ%gaslﬁ éM B'itpge"}q t h n‘hg]ﬂpf%qqeﬁéﬁ }haerpégy? exeris no
t'fér%e(p%rshw%y@w%)f%@ﬁucﬁ@@e conpounds of the

formul'a (1) have chiral centres and/or geonetric
i soneric centres (E and Z- isoners), and it is to be

ol PR G binari JhREFLOLRE BRGRERAE S sechfihen

p@%@%dﬁﬁdrﬁr@uﬁa@é amdniiy 6ty/b@eddovierad isTbeated within
invention further relates to any and all tautoneric

f dherinner skine Wilbra voiddetweenrie ﬁ@ﬁﬁ%ﬂ appitynnatand edieeskins.

rhEh SREE L HevRhleticbuB AN cobaults pRsed rblaiyfre
C @uiterdrg! inher sking af €tk ssusielre beforatisoheek stk)pandeds s ithat
as, for exanple, hydrated for

uier NSEl exnandedhithe madriiem o nﬁﬁ@hﬁ&fﬁé@ﬁé’%ﬁ%ﬂ is g Reyond
S%é{fﬂr@ﬁi _s&gggﬁpgﬁgw&&as%ﬁ%acﬁé%do%.ﬂﬁbnas fhd gnfd%' diafVis

activi val ues of vari abl e groups are as
foll ows. Such values nmay be used where appropriate
with any of the definitions, clains or enbodi nents
defined hereinbefore or hereinafter. RlL and R2 are

i ndependently sel ected from Cl1-6al koxy or

het erocycl yl; wherein RL and R2 i ndependently of each
other may be optionally substituted on carbon by one
or nore R5; and mhereln |f sald heterocyclyl contains

e - .
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wob@sevsesai d pi perazi nyl

R5 is C -6al koxy; andR6 is C- alkyl. R1 and R2 are

i ndependently sel ected from Cl-6al koxy or piperazinyl;
may be optionally subGl/GB08M00273
on nitrogen by a group selected fromR6; wherein R6 is
selected fromGC -6alkyl. Rl a R2 are independently
sel ected from net hoxy, ethoxy oOr piperazin-1-yl;
wherein R1 and R2 independently of each other may be
optionally substituted on carbon by one or nore R5;

and wherein if said heterocyclyl contains an -NH
mbyipétally tdiaibly mohnegied todke betermiqmﬁwlbgllysthMe butes etub‘;ace

meFire RuBhsfiS) B yhe Mok 35St hGigh Jolosn ikipuf and
arrmér@ﬂﬁpaeﬂﬁattha eRBhAGESbICOR dFR/EOIoUGH Rtk

pi perazi nyl; wherein sai d piperazinyl may be
optionally substituted on nitrogen by a group sel ected

| LEREE A Flehd s dodSmsbishL At B sabladie Yeom

2sﬁﬁétb@é@éﬁd@bwallf‘tlﬁlgwdoﬂ‘i@b?@éﬁunng the guide plate to the
4 ethylplpera2|n 4-isopro yI? erazi n-
Y

4stigetHie pne seauring theyiirwﬁ WEC ADLSHY qwdeﬂlate tilewby
AR PARpRIBRERIGRILY Mo BHGE A SR DBAg pping
oof thel expaneiey dpvicertmmkto4hy btru&hraﬂﬂoﬁ?@h dine sbairing

AR IB p Ny DG (e TeRGANT Gamte-seaupd ] this way by
' a'lé&@ﬁ ﬂi/édﬁaﬂfsrnﬁ‘z\}vﬂlcﬂ o bﬂegié%?drcgfzrﬁ\ﬁég‘eobfbt e RGO pate

I's et hoxy and i's selecte
| and:tolnyhe)s’precwe nTypighlly theeloh&mgurpechanlsmmeysl locking devices

I B0GAG A rRiER58 e ottt T vyRal; RUORKING ysehinisms can
4cbﬁ1@ﬁé@ RYdridRe réds Bxlending ﬁarﬁﬁémltﬁe @@haaﬂt Narld ¥énnekted to
- butyl pi perazin-I1-yl or nmethoxy. Rl

21hﬁa@¢f&w@hh@;@h leyenaxys matma@m%@smgaee the conduit,
I [ erazin-|-yl,

t@eﬁltht%gée@a 'th%f,an‘ble &Pmeb&%/ C][U"%Oper azin-|- yI or

nethoxy i's hydrogen mis 0. mis 1. R4 is

s ectedfromhlo or neth R4 is selected fr

ippally feosndsit Gan h9 . mge dhat.is @Héptﬁ%totq%veafﬁ@@e fgem

AL |

\Nﬁll cﬁﬁuﬁgﬁe are aﬁvag% eg:c‘)%t%ﬁ%traé‘s n%%é;ﬁleny| ¢ to

2 emiddidiraniso maeayrhdunZearh campride aeshoyrter steavgl that is adapted to
- 5- net - | 3-.chl - 2= [

TRvePaRLSaTest e BRGRYER flarofer SR8 ps Bndatng i fuids

| %o fHeOICBPEyAexaBP O“PHQ sRé‘evflea'ﬁ'-th?hoHa)ly hase ‘ﬂ@sﬂéﬁél%dand/or

above) wherein: R and R are independently sel ected

f peats e nsechenisallyrcansest ary 88l it tanherathar conrgiit. R2

i ndependently of each other may be optionally
substituted on carbon by one or nore R5; and wherein

I Ensisidimeateopgdhydntkenddild alsabe Wsed fori sﬁc}ﬂnh@@t plate to a
nitrogen nmay be optionally substituted

sétfki,‘é’%lé%} I Gpio ol en insga I e Gl opiShally be lifted
&, romhalo or nmethyl; nis 2; wherein the

va ues ‘R4 are the sane or different; R5 is

Cl- 6a| koxy; and R6 is Cl-6al kyl; or a phar maceuti cal |y

a&c bIe sa t t.her eof . here ore in a further as ec‘

ﬁ%’iq@ 1R inyantion will oy, pa siesgribegyidinay gf example,
f WthPerence to the accompanying drawings, in which,
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wob@sePased f sai d heterocyclyl

(1) (as depicted above) wherein: Rl and R2 are

i ndependently selected from- al koxy or heterocyclyl;
contai ns an - NH PODGB2008/000273
that nitrogen nmay be optionally substituted by a group
sel ected fromR6; wherein R6 is selected from

Cl-6al kyl; R3 is hydrogen; mi$ O0; R4 is selected from
halo or methyl; and n is 2; wherein the values of R4
are the sanme or different; or a pharmaceutically
acceptable salt thereof. Therefore in a further aspect
of the invention there is provided a conpound of
formula (1) (as depicted above) wherein: Rl and R2 are
i ndepepgenthyws elnesictdd oiswlofetiRe¥iiidemnEnt 6f Asparatus
met hoxy, 4-ethyl pi perazin-|-yl,

4- i soptasSeCcHiing pLaNUit-ig o strigigiehy| pi per azi n-1 -yl or

s co BRI AITA s 4 PRI IPeR g dfaclihp o
wher ei gotdgt 1024 saciofe;R4 are the sane or different; or

a pharnpceutically accept a?l e sa#[jt t hereof. Therefore
in a fhbithehowspsegyidefranr ioribe g d ARSI s provi ded

a coin@é’sHBwEngep é%?‘g(éo)ﬁ%qéﬁé ERiE hedit BRPYSHUPSNAIVE;

R1 and are In y sel ected trom et hoxy,
et hoxyFid 7 showsg lapiinseexzandet-devicd foe ubeg lipitpeFigrz1 apparatus,

Ra i< BB PRSI SR itanBR BBrBor et hyl . and n | s

2; whergy 9 shBfs i8S fanbér aéfcéhe same or different;
or a pharmaceutically acceptable salt thereof. In

anot heFigat®sbowsfa fionethi expandebeevipeef erred conpounds

ohar raEldt TEhPRS it SRR B e eof Anot her
aspect Figf 12 BRows esedttadhnventtslesvepion visd ediipa geooass f or

preparing a. conpound of formula (1) or a
phar na@@l%lold&ﬁﬁmﬁpfefbéé’b‘(%loé‘isalt t her eof which process

wher et . ) : .
Spect {1 BuIEShAR RGP TicRl 5t srFRERlicRl teTRe: o
Pr ocesFiga)4 shawsiangixth expgnuendevicef ormula (11): (H)

whereip, L. is a displaceable atgmo roup, with a
conpoulis 1 Shawsa Biop atiephe i fe Shudhtt Bter temodal of the
reacti pGid@ feggound of fornula (1V):or an activated
derivative thereof; with ammonia; Process c) reacting

a conpbinte showsmransida vieyy of atsecend nrethed af adiarkipg, a pipe to

parti cuyl hyl and ethyl; with formam de and a
base; gﬁ@"@é% d) hydrolysis of a conpound of

f or mul &id W show¥la thdl edeeisendeapparatuoiop attadsingfa pipe to a
formula (1) when one of Rl and R2 is a carbon |inked

gr oup; SHYCWEIcti on of a conmpound of fornula (Vila) or
(1111 g8 Shobdd Bhnd SR B o s BRSO s
R1- B( RE)213R8h8(vBa) Ripe\adttdchpd (o/ithé birusines by the Biifdbn2thaed;
a bor 02%902 %ing zqeéﬂgvetsg\éSer?tﬁaltvfév?é lé él?c% nFn;etl%d and
apparatus for attaching a pipe to a structure;
Fig 22 shows the fourth embodiment of the apparatus being
withdrawn from the pipe;
Figs 23-27 show alternative views of drill stems for use in any of the

apparatus described herein;
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w@ eovpose of fornula (1Xa) or (1Xb):

Processf ) for conpounds of formula (I) when one of R
and Ris a nitrogen |inked group; by reaction of a

(1 Xa) (1 Xe)T/GB2008/000273
wherein L is a displaceable group; with a conmpound of
formula (Xa) or (Xb): R-H R2-H (Xa) (Xb) and
thereafter if necessary: i) cbdverting a conpound of
the forrmula (1) into another conpound of the fornula
(1); i1) renmoving any protecting groups; iii) form ng

" a pharmaceutically acceptable salt. L is a

d Spl aghagy ind %ég%ﬁv?girt%ﬁ@ti@e £BhHES I betwhBAtHE Girill stem

chl or o,

trifl uan@mss mMotsudfndrynof thieyappafdtas 2leiseriladab herei; aci d

derivative, suitable exanples. of boronic, acid

der i vaFioveQ shews @dﬂg‘a ViyuPba 'ﬁgr'??t?‘og and apparatus for

4,4,5, ; ; = L, koxabor ol anyl ; a suitable

exanpl éﬁ%@ﬂé&{éﬁ? IE%/? éos;%%%gwieé

9- bor aBicytshpRs A sitleoiew of Ssbdh method andi apparatus for

condi ti qnsh,f or t.he abO\{e reactions are as follows.
tg@l‘ i

Proces8 B9 ApYaR IQ At UCH TRyl a (11) can be reacted
Wi th ceppesiafswala fupthBHlRw b the disthansloweiid apisdranss;
et hanol “or di net hyl f or mam de, usual Ie(/':l under ther mal
condi t Fgnd3 showa 4 side view ahhedreulic gylmdess veed dryatdads

in sone I d . addition of acetic

aci d. mﬁ@ﬁ‘ﬁi?iﬁ@&ﬁﬁﬁ‘%ﬁ%}ﬁﬁ of formula (I1) can be
r eact egig\g4 Bhewerokontsview dfer sauenti birljodimenigoftapparatug
chem stry utilizing an ag&r opriate catal yst and |igand

such aforitaching 2 PHeIomM RIKHCUES pect i vel y and a

suitab A ; i < ¥ AHM
car bongfge.ggﬁae%@;%ﬁgﬁgﬂg%y ?fya ?glgﬂ?ﬂr@g t% g?ﬁ%llm
condi t eatdirherty) in the range of 80 C to 100 OC

Conpounds_qf forpula (11) may be prepared by a

o 11 £ P81 e sstonal yEnet R alids aBop e spventy
CompougihRfimeat:-mul a (I'1'1) are commrercially avail able
conpounds or théy are literature conpounds or they are
readi | FigpBeépmadwnbyiqy otadwdpuicapinder assenpely forihe
skilledinh Process b) Acids of formula (1V)

he art.. [
and anﬁﬁﬁ?'&t r?dvg%‘i'”l:e&'i’m ed together in the presence of

a sui t §#y 88 ¢HHRiddgediRM@E Diew St & adfrahddit bitlassarblyifogthe
reagents known in the art can be enployed as suitable

coupl i 8gveRthgIRbadinedit; exanpl e car bonyl di i ni dazol e and
di cycl ek l.ear Li o%t,je | presence
of a cg@?gs'%:gs%%wgga gﬁ?&t yl gﬁ%@%}??ﬁﬁ%ﬁr}g or 4-

pyr r ol iRy wniddd inshow ptarovielvisyofianlevaeamn assemblyodf the

géz?d{ ?S[ey%k%?r{agpéiﬁq?{;y Lfg:@ﬁgglg\d%%el g{g,r{l};e%r%@orzﬁ respectively;
2, 6-di Figd 42 @&hﬁ'él%w é’wﬁentﬁwrbam@wzs,@f\ﬂ@éﬂsévémﬁl ude
| e, dichlo

di met hylacet am ronet hane, benzene,
t et r ahdnladdimant beitgdiseek hyl f or mami de. The coupling

{emper TR Sawa & npahyevert gy BB Rent sy o

act i vatcapeapbAdifg b 1 sitesvibRdontiguasion dﬁtia}; des, for
exanpl e acid chlorides, and active esters, for exanple
pent af IRigA8hes a sectianal vigyeof kecendal e aansud af fides
of conpaun 1.t.h ] LS iy the art, for
exanpl @ef’ﬁ'gﬁ/‘ %bogﬁﬁgrﬂg@g%\@nﬁﬁ&b Héglg%sdé@ce of a base,
such agig ROsholrss frohegectioma vieandf ameightivehadldément.
sol vent, such as those descri bed above. The reaction
may conveniently be perfornmed at a tenperature in the
range of -40 to 40 OC. Conpounds of formula (I1V) nmay be
prepared by a nodification of Schenme 1 or Schene 2
(see below). Process c) Esters of formula (V) may be
reacted together with formam de and a base. Preferably
this reaction occurs sequentially, addition of the
formam de first, followed by the base. Suitable bases
are al koxi de bases, for exanple nethoxi de and et hoxide

______ .
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acid Conditions of Process a) (Il11) Scheme 1 Conpounds
of formula (Va) and (Vb) are commercially avail able

w@oopou3es or they are |literature conmpounds orPCTIEB2@BM00273

readily prepared by processes known to the person
skilled in the art. Process d) Conpounds of fornula
(V1) can be hydrol ysed under $3andard aci dic or basic
condi tions. Conpounds of forrmula (VI) nay be prepared
by a nodification of Scheme 1 or Schene 2. Process e)
Compounds of fornmula (Vila) and (VI1b) can be reacted
Wi th boronic acid derivatives of fornmula (Villa) and
(VII'Ib) using a palladiumcatal yst and a base. A
SRefarhhg noat il thetdrawirigd( Rgire) # shows a firet embbdineastdor s
pot a S|un1carbonate The reacti typi cal .
p@fﬂa o8 GEIAT B S Sorin1ap fetre,] Bfaiet view, the
nl: ﬁﬁé@é %mgﬂ*?drlda” @pesﬂ hh@lhb%rﬁé’kﬂéﬁﬁl eV V@é fthat i is
su oxane ounds of fornmul la) and
( S@adE)d fram dre distad ead. vig bestrshamyindiguses s aﬂd 6, dhﬁul a
(Villa ). under . standard Suz
{ 3PParBlicioE ASPRBOUNBBIoa ZPPHe 4 EHR AR g Rofat
baﬁ@ récﬂa &lak, tafﬂa & ghRlevebk.2thath sh@m@or@w&ﬂmm ly
ounds of fornula (Vila) and (VIIb) may be

per;p@n@lwub;r‘)yafrwnadheuumeur saceost thetastide plage 28c Hdwpegyide tube

I
%ﬂi%&?%ﬁ%ﬁ 1% e GTehiae 20, AR Golatial in 8h surrounds
| céetraitapeetues Zadnties galdet plate 2y avhicreidislightly aaarowér than the
rocesses known to_the perso illed in the ar
Photesal e gt BIRGIRL 69 thay de\alfw dending "@|'§<69ma%d1bﬁtyveen
f el n
Sffaglte 2k 4 B idher 19odH! helidBp AT ne Rl b titdgdide
ctutbal 3tstnd theRgXrila)2a are (Bla)ded,bl e ligand is BINAP and
a suitable base is caesium carbonate. The reaction is
typically performed at a tenperature of 100 OC, or

UTHE fupPef ERVRY hé 9Ufiljet ’duB@%t id flarfgsdic adept &Q}a\h@housmg \
system such as toluene or dinethyl acetan de. npound

ofamrgngnd valye Xt iaadaptedip dlese the beremdrtae vab/eahousmg V.

?EE'I Y @(@égslri@,ﬁ%%‘irﬂﬁ%r}y fiang? l“ﬁg@ﬁoﬁﬁﬂgﬁggﬁr 8lirface a

CepRSBITRIS TAE Bdn@y ofifre $pdcer #, e vawenmusu@ Vraridhibg tabe 2t

readily prepared by processes known to the 8& ﬁ ?
sRIq eaxialwvimenganother, and shdhearesiie 8, fad all of these

p ormula (1) which can
bgBﬁ@@pgﬁg§%§gﬁ%?wﬁ@?ﬁegggﬁggﬁ ﬁnterned|ates descri bed
herei n above is shown in Schene 2: KOH Et OH H20 (2: 1)

| Rbe et 21 bon asdanguiar pPoRaEs TS a0e R gne Aoe R A%
thrﬁﬁgﬁwmcﬁ na t§l\/§|§ét@i§9¢e§&@ha' Bng o k/\ﬁildrgtﬂe%é?ﬁéﬂ% on

a conmpound of forrmula (V):  wherein Ris G -6alk
f theriemiad susfiade of e plate @pHo tengage thespdaee Sowhﬂczh iBul a

e bl R e, o o W e PR o, espget

CTRBGHAGNSE M e tyicallyesitchabld, )andamww éoraskample
protectrng groups; or iii) fornlng phar maceuti cal

aclesomagneisiand megnetic Hel stansisarardbe §Se¢hfq>rsth§en>l€99§@-
fromnethyl and ethyl.In sone enbodi nents, the
invention relates to a process of producing a compound
of formula (1) as disclosed herein conprising
hydrol yzi ng a conpound of formula (VI): (V)
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such that a conmpound of fornula (1) is fornmed; and
optionally thereafter: 1) converting a conpound of the

wo ooosd@e3 1) i nto anot her conpound of the formedEGB2008/000273

i1) renmoving any protecting groups; or iii) formng a
pharmaceutically acceptable salt. In further

enbodi nents, hydrolyzing is ptfornmed by m xing a
compound of forrmula (VI) with a netal hydroxide and a
branched al kyl al cohol. In further enbodi nents, said
nmet al hydr oxi de |s potaSS|un1hydrOX|de In further

TRG e e 28 Qe B RE yANBHIg B Oiind Spoch ¥ togRer

FﬁS@bfgiucﬂ@ééséTrﬁbty&bﬂd@fvérﬁn@ ated comtsecting® pipe 1 to the
substituents in the conpounds of the present 1nvention

n@ijuaerd Bt r oduced by standard aronmatic substitution
reacti ons or generated by conventional functiona
group nodifications either prior to or imediately
f Dhe pipeny i leatwdowithinehe oone lobtltealglaude\tebe aharasexiands
are included . in the process aspect, of the ipvention
Shevoceine auie priZnBin fesalve RoupngN benrbis TE s Bral

f n I Th
SR Epoalon bloR IR pipk B, ONnEPRIpdhe BIUBIAET. ! Phe
apipgl bhasa smhalkrgiameterthan drelbose efdhe guids tube 2t, and is

bstituents. The_rea ents an eacti.on ¢ Y or
Sieiealy seanss &eTErg Ao P i Petion by
PAdang W spticeimk el |t@fup$fe@ b Qf GodiRdd, the fl@lﬁlgé eﬁahd gpacer
include the introduction of a nitro group usi

ca>a centhessealechia thecinper aurfaerof therkara@f itiog guideath'ba@ﬁ and

O BHhAIRRE el ndHE e by e bt AfGR By Bfbrihe
CéﬂlﬁélﬁngWIstmdlmeceBb@ryl rT[rreJﬂlpeH rsramuymlldablqwnglndha
using an alk hal i de and L aci

- Bore of Dmaude i 2g)d enavendsbg \b ARe soarer PisAgen

¢ I
SSEEHECh AL Rl BB BC R fmovavl
ntap € thad carries ahydraulic cylindgy Dwither pistoandp 8 which is

¢ Podndund awplariioRr felioies Al Sient By AnsiiBieea and
aﬂ'Léj?Mﬂ EiénhS%t)dtéKﬁ tlfﬁ’étl lhéJBoﬁéf oﬁhé)élpbbéﬂPt Palve housing V

hi nyl or al kyl sul phonyl. It will also be
appd @um tpet 2Haand the grite Stﬁm 24 opea@@tegrag iisdawebARd to a

h /

o SB[ gL ogBnatis iR oY cOfblAbruarnalethRflor it
PeRLERIre S ASisRess il FFigot, tHe bitr@iMsevithid asi it ablapted to
nmet hods for protection are known to thos @ﬁllled in

t nasa.tmrouquﬁpeauéa 2pobihecgyidg R Ats rgoelid in
a%BRﬁé’ﬁ?ﬁ%}‘é\‘é«% Bri Pg{%‘g?ﬁj \c/igf % ou%zpe'fsfﬁ,%%ﬂé@#:d@ta{rﬁﬁw'nep bore of
Syntdypainsler dehnew H&aﬁommdof&adeift 71991@ driftMUws the same

AR P! Prlafag GoudiSiancs a5 (s P81 it s Bags ey e
S%WEUI%F dfeal |?§‘ﬁ/§(#é%‘%oﬁﬁnﬁ is%lﬁé'ct@@rt@'b% a BlosHiff; ahethe inner

protectlng group for an amno or al kylam no group is,
f diareetemof the pmea‘cy]l’hg modgst Hodnt efhtiaendrie 7ais the lepesylw at its

O BrBr BOG0ne anBGe it A PodrSRNEI RafRNk i Baerhdl diameter
t 16\}9&@9'& ﬁéé@ Al atGisQERer BAD AL igRIPpeX vaar theryift 9Heism

for exanple benzyl oxycarbonyl, or an aroyl group, for
exylindricabpartion 7¢ thed eetmdstt&frpmqth@dwdes RAiBt aighetapex 7w
above protecting groups necessarily vary with the

choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or al koxycarbonyl group or

an aroyl group may be renoved for exanple, by

hydrol ysis with a suitable base such as an al kal

nmetal hydroxide, for exanple lithiumor sodium
hydroxi de. Alternatively an acyl ~group such as a
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groups will necessarily vary with the choice of
protecting group. Thus, for exanple, an acyl group

waeoebogsenn al kanoyl or an aroyl group may be PENGB2@S/000273

for exanple, by hydrolysis with a suitable base such

as an al kali netal hydroxide, for exanple lithiumor

sodi um hydr oxi de. Al temat i vel y15an aryl met hyl group such

as a benzyl group nay be renoved, for exanple, by

hydr ogenati on over a catal yst such as

pal | adi um on-carbon. A suitable protecting group for a
I Fik A

B ARG RHrcH-o P oRindifPal FORRR TG InIsaieRfin i bR o

rtagwivigid buf mbaaxmtnphally by aln&pamatyesoyd;nmm;at sa)abas eOaubé

as SOdIUﬂ]h drox r exa a -but

fivério: 1346 ot ierS e Vo Bieaes 55 repeiee e Sis
?ftéjbeél"é eﬁ?iﬁrfﬁegirlﬁ%téth%imtﬁlnatﬁeq'nﬁélﬂdbré%f the drift 7, so

uoroacetic acid, or for exanple a benzyl grou

Whattmenwjatm ofdheditl stérord duamppperatipniaf die gratar #dmnot
er a c al h as pal | adi um on-carbon. The

;h%ﬂ%@ﬁ? a¥ gﬂé may be renoved at any convenient

stage in the synt hesi s using conventional techniques

wel | known in the chemcal art. Certain internmedi ates

dere hydiedlie sylindera with dhe pttaghed meier 4pad sl \aieddP aLe a
el L BB Bk e Bk s s gered o

IbthtleﬁlﬁhergtbbrEQﬁSI&é slrlﬁm Isodha’ctble diift 7 elidles upitied diilt stem 5 until
elieved to arise fro eC_SF-IR i na itor,
abeiupney eggerqidhe swlw[?wagseq’fr%%c Bt 1l é?ffft Jéé%HE%/ st the
géﬁf;é\?v _§Eﬁace of tt@‘ﬁ)@%ﬁ rrgg ShBANIEERE I AGREW eABRiat Pbint, the

n sone e ts, the invention relates to a
nehblecassentbly af thegdrifhdcthe ctndheterrssnt@epnotﬂrdh the hydraulic

] ect _at k f
SMlaosha tind b3 emtvanly GHRENE tterd 0 4R BRIE. bl 8 spacer
CPNMPRSIANERoGSIABV 8hd thé pe™ Ao hadthd iffphssdd dows the
di scl osed herein to said subject In some enbodi nents,

tineer hoenef the piee 4t a8 best shoiwn ivtigwe 2.nPnsetthe gersiable

copGu 7o SRt e b e ol 1 PERCer 8 lower

”él?f]d Eﬂthe;jldiﬁ%stelﬁmslwnl Fﬁr@dﬂ:homftztse Iéﬁérl erd Ior:tl'&sdr_lﬁt g, and

t t t : -
VihGrarIHpib 28ErBER DARARNRELP e 10T St o Pt
geéné’aech%é"ﬂgﬂ% 'ée,ﬁ eﬂééfs ft Wg@g aft%mts LﬁﬁalthPtﬁéﬂ‘e&@th,

wand bloes asil exmmttmemndrtye émwemswfactehef ttIStaneRure 2a At this

substrate, biotin ted r

pyiial ges %raégf Sioes bsto %?'Haéﬁ’%%k | B pioe 1is
behiiPipy the”t%sh'lo?t élﬂﬂ@?ﬁt ﬂl@d?ésle atharBE Ririgd 7 @SfFeélﬁs[ldatﬂe along
am no aci ds 568-912, GeneBank | D NM 005211; (see page

2the axie of I boredin thoPEBDS/ 067445 for t he sequence
listing)) was purified from bacul ovirus infected
SF+Express insect cells (1.4 x 106 cells/m), French
PSS Ehedsife aNEQERAVE BY AGEChod e sinidequShe@rdgen
Ni - NTA, Superfl ow Mono Q HR 10/10, and Superdex 200 SEC
cessembly isjgrersd griaherwiae opidsidpntodhe ééﬁﬁ%@l pad the

TR W e JelfaBARR B Ahchin oMol iBitehiBorauily clamp

othd ?tueeer@tme\@sOrdetlﬁaé giro€dre B i ®fHey tefipbrarmisittathment
purified CSF-1R, 5nM pEY sfucgstrate and conpound were

prr@qli@n@m%gan Re1useg InsleRdiQl Magnals il CRdaRCasEs Jer
Reactions were initiated with addition of 90mM

adenosi ne tri phosphate (ATP) in Ix buffer and

i ncubated at 25 OC for 60 m nutes and reactions

st opped by addition of 5m of detection m x consisting
of 136mM NaCl, 102nM et hyl enedi am ne tetraacetic acid,
1.65my/ M BSA, 40ug/m Streptavidin donor beads

(Per k| n EI ner 6760002), 40ug/ m pTyrI OO accept or beads

N N N NN N\ o, 1 . o, N~
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Ci sBio 61 GTOBLD), as descri bed bel ow. The H s-tagged
ki nase domain of CSF-IR (i.e., am no acids 568-912,

w@2weB203k3 | D NM 005211) was purified from bacuP@wGB2®s/000273

i nfected SF+Express insect cells (1.4 x 106 cells/m),
French pressed and chromat ogr aphed t hrough subsequent
Q Agen Ni - NTA, Superflow Mnol@Q HR 10/ 10, and Super dex
200 SEC columms. Typical yield was 322ug/| of cell
pellet at >95% purity. The phosphorylation of the
CSF-1 R substrate in the presence and absence of the

EoROY B oo SR ol N P Al %8 oo R siceo

CalitiieSthe Hasd oPinéosidveofp prdirfot estte0Bifg Bt dehMapiéYture 2a,
substrate, and 12nM ATP in 1.2

buf f ,
Sheieion diis aCiapa 21,Prdsr 1@ RSB HIRITGBHoR 6T ferdillsten 5 25
t
O 08T BT o bt ooy Bl o 5 anc
athe26n&Mdrerofdhe iiiftit prevantithecsandnoissionsf dotpuedperd thy

Fiptiting G bSeRLB At Mt ‘n’@hf”éar@%%ﬁ%?ttbﬁ%v@,v &&Bhary,
aﬁ?ﬁ!&%mnv@%gh%ﬁ@w%matﬁb bo@@gmé or £pOAEE dhé dAP BTG is

beads (Perki n~El mer t al og #6 60002% and
4mxhajlng alphegptuirgd ouiting-apeed thecpigtan B wjthtothedwydraulic

PPAPBE s EXfheliab S haBtore bl Betdnt 1! RGN0

PP BaFAEE b the b I A hBUBSagighstahe dippgr eyllriBnMaBpmmlon 7c
plate reader (Perkin Elner) 680nm excit

5qfdhsmﬁtrﬂ dhe $hiflohis alge Rurhed gxigihovdh 6 Bote of the pipe 1

t
TR AR IS R MR e Mtgon i
t hydragligoyiirdier & alsb elripes srendrill sieem 6i 2ovd tylerdarﬂlablt 5 through

exhibited activity less, th

£ D o S e CrT s, BARAdS A7 ingraBYRufling

S g one or other of the assays
dg‘g%%lé&ddélﬁ(gr%ﬁ%“y%ove Rccor ding to a further aspect of
the invention there is provided a pharnaceuti cal

(78 SEhtrg e P el B R e HupREe
d@f(t'eﬂ‘?eﬂ dieheicregtios pipd 1, REHRAE HRS lowerwndhofahe plpe 1 |s a
pharmaceutical | y-accep tabl e diluent or carri

Cemu@ i witbin thayidke thai u%dfluﬁdﬁrgewrameeswum § as bast
ST IR22: et o A0 Seomnon e

SQ?GMU%I Saantinuss mtl}Jﬂfteutclﬂe is cmttara:bawnihaiiy the flange 1f

i nfusj on) as a erleot $i.Qn Or
eﬂmﬁéh&@sa%rg@r st e Ala gk Ras bean stk hetims put
CBﬁQﬂé 9?3?9%%&%@* trRihR S5.7 At 18 6ﬁ1t?ju§ﬂ@ﬂ?é}5thb‘§°[é(ge

gene ove conposli t1ons @ ﬁar ed in
cehwnhm tigate 2pfuniber axiahmayemeaniof tﬂmplp@x bnthe. gurqal@

¢ S 405 fevedad AL dhisnoslon Wik i ﬁ%ﬁee&f%ﬁﬂaéﬁﬁ?&dthe
r ﬂﬂgﬁftﬁs éB@r@ur@ié(ghe et EhS of ik e'l;tﬁbéw HueNdsias tite way
t herapeutT cal | y-effective dose. ef er abl%ya dai |l y

ddhreggh théboteaingbe structire $otheg hrg jus keepl d@g bwjmé%@ S0
o 8 e e BFRRRCL et Sopenis

adm ni stration, and the severlty of the illness being
treat ed. Accordingly the opti num dosage may be

determ ned by the practitioner who is treating any
particul ar patient. According to a further aspect of
the present invention there is provided a conpound of
the formula (1), or a pharmaceutically acceptable salt
thereof, as defined hereinbefore for use in a nethod
of treatnment of the human or animal body by therapy.
We have found that the conmpounds defined in the
present |nvent|on or a pharnaceutlcally acceptable

R R " o Y o o Y Y e o e e
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human cancers and derived cell |ines, including but
not limted to, breast, ovarian, endonetrial,

limted to, nyel odysplastic syndrone acute

myel ogenous | eukem a, chroni clfiyel ogenous | euken a,
non Hodgki n's | ynphoma, Hodgkin's disease, multiple
nmyel oma and chronic | ynphocytic | eukem a. Activating
mut ati ons have al so been reported in haematopoietic

3 t
D HHERES! Slube e  ABiealilFad BNk n IOCHRIR &, L 1D oo
lm”rwmfg réntllah% mdvbl in Itlee butarrsurfape of itime ﬂaldgeflg Thb Lﬂé rcﬁﬂé)is
imted to r east, tria , l.ung, er
LAIPTEBRF 1 2XPaRY AGRITSl a Tirer Sutfach ol e awiHe dup PRGRS the
Opgl %} §8§P89/H5the'"ﬂ?§ré %?ﬁ{g H\’ﬂ@%bé@k I Medlthge 1f
P |cu hona %x ected that a conpound of
tdtpmroameeﬁ therilpmﬂ mepacr&‘ege %mt.tbap&%e 5@ctha/¢:|rthagav¢g nto
th h ct. effect
AR G e Seth § S o 16 et SOleRtab M008B ube gt o
e’ RPhegfe ad {heaflefﬂgé PesotRsRs oLt 6f thid1Fp ohtRNapeture 2a.
conmpounds of fornula (1) may be also be of value in

t Tlee cirelipt isdhen feederaxpandfeiveeniRg araqyecen thenautergudace

S YR B B e BB By 2t o0
Ox&d Rk ey flangeiand pione dxially, withih hlopedieof el gmde tube 2t,
failure, autoinmune dlsordeEs in Iudlngﬂﬁ%béenlc rdl upus

ewiih feeriapaedi battemedqul ondee igididhe rR @ and

r th
oPHRTPGREsag B RAGEI blenaBr ol p bt n e
t sunfiesqel 8nt rej ection |nclud|ng renal and bone marrow
all ografts and skin xenograft, atherosclerosis,
obesity, Alzheiner's D sease and Langer hans cel

hoRkb 98¢ 'ﬂﬁﬁd% 1f ﬁa§ shiBged MPERE (IPfattthe eBgeshe aperture 2a
i nvention therefore includes the treatment of one of

nena thef circlipsiasiexpandes, thaeentinuesk mpvement pt the piston Sp

BB RS IR EOhS W idiBaRBlioR 67 i Bt Bushing i
chxiamny doeRghé wol M@tl@thFéM dAs trseyift mraM$aX|am;ddown
chronli ¢ skin disorders inc

udi ng ori asi s. S
atheopige gt fQﬁQh@ﬁ@fh%él:l?O%?OQ %Wh%éﬁqaé rl?"?sngﬁ’ ﬁﬁﬁsafe
PhfsE8 I fa (IPAHS s Hndsl I radialEcResed in Ble dhift 7 become
hamallyn bb@mdawﬂbra mmmrmtm glad amthet innac sorfaican gf the ripe 1,

LB 85 o e 2 L B gy BBty
pE@@ﬁ%@%M@éw ma&r@i%Pi@HcR tﬁé"dhftt‘ﬁﬁf tﬁ@fplpélﬁl qufthaleﬁomt

re 1n themanufacture of a nedi canent for use
i thet tenfigusatiarn ofoﬂﬁlecﬁpparajss is Rekverrsthe $inpes figusese? padS,

i@ G ERoS R R bR P ARGy st

Ofs.taauﬁ@fm?m@d@ffrdm ehé ewidd énd b thegsipe 1.

pharmaceutical |y acceptable salt thereof, as defined
her ei nbefore in the manufacture of a nedlcanent for

WA ire bR €hefind®S BPISIERETGR (rhoquhiats,
f tid Biesarfsag vpeodhetiiey thevenit 7do thé btp“ee1 evepmauy ghdar
the use of a conpound of the for

pHadeatheoresanpRiiast eay@avlg 6y tf}ﬁ’&f fg, }feew therdrifeqito
herein before in the manufacture of a nedi canent for
use in the treatnent of breast, ovarian, bladder,
cervical, endonetrial, prostate, lung, kidney and
pancreatic tunors; haenmatol ogi cal malignancies

i ncl udi ng nyel odyspl astic syndrome, acute nyel ogenous
| eukem a, chronic nyel ogenous | eukem a, non Hodgkin's
| ynphorma, Hodgkin's disease nultlple nyelona and

| ung, ki dney and pancreatic tunors BGT/GBR108/000273
"as haemat ol ogi cal malignanci es including, but not
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According to a further feature of this aspect of the
invention there is provided a nethod for producing a

WEBBSsHM3K3 nase i nhibitory effect in a warm bl oPCIEGB2008/000273

ani mal, such as man, in need of such treatnent which
conprises adm nistering to said aninmal an effective
amount of a conpound of fornulf® (1), or a
pharmaceutically acceptable salt thereof, as defined
above. According to a further feature of this aspect

of the invention there is provided a nethod for

P i ' hé fAiBE Y. | Furthetal; f
Sl Ay the BBRPEF L pIBE 1. et RBvement o
cthepdrifs @ pusties thhe head 79 dfdhe diitt weith itehaaower tieonétee out of
apount  of .a conpound .of fornuja (I or

ol i L RBpP Y A st Setaneidhae Bl e Jawg puface of
apRVEr ding to an additional feature of this
aspectuéﬁﬁfﬁe invention there is provided anet hod of
treating breast, ovarian, bladder, cervical,

trial tate, | , ' t .
C o ramet Sl BRERPE T naA ek B et HeeE R R FcEs a o
MRl ProBId esitddialBMRdE ATEaroaddithe e ragrenaiisrdree ks th@ bore
chroni c nyel ogenous | eukem a, non Hodgkin's | ynphoma,

Hetidiei pipe Taias Bslowernmost pnd orila biRe thatisQipwdieg beyond

| HPBARY SLfiab8 K A Srudifh 8! 0% (AR % lower surface
carcinorms 0P T fre esoﬁﬁagus, mal 1 gnant uveaF nel anoma
aofitHeddtructulea®. Myeripotypicaly somemprises accmitiduens oal , such

PR RUAUS e of SFRF SRy 1485 0Biq Bt M08 SARR Sighe pipe
Cqny tﬁgg?ﬂfs B;FérﬁH .""T@m'e)lipoéxt@ngé‘ﬁfv@reg%ﬁl!éﬁtégbétermined

acce e salt thereof as de |nQd hereln fore.
Adistartienipat basanddigiralahainetardhat is vdtet thag the pxiernef

i S8 eoerd 66 ex B ARt B el dBia o PG Prnis
OBafrhiRs HHedd HHEE Pabs HerolBh The MivvdraResktendimp! lpnkithout
failure, autoi mune disorders including system c | upus

edgfaiming tshil singe e apex Twaf dae dgitrhisyvdebingn the internal

oSBT B AP RRREREH B LR GULRL AR, Bibhgemen
t r/\fthsmé ?Ptbymjgaﬂigtianed mowwa{rg fo?ﬁaéxealerldl thotne epindend. At
a ogra S an SKI N Xenogr a , I oscC I QSI S,

obfis Polft okepaaoRmEnt the SERSEAE it SHSIATIAy 108N v e
P%ﬁ%?réﬁoﬁ's%%% fiRLAPS! ®ith @mshimﬁ&gsq Pt ﬁ“{h&o‘i‘i‘ftsﬁ’éf’ﬁfes

i nc ng psoriasis-and Langer hans c i stiocytosis
i apax War pressingden treninmet sudacsh obthentipnat the nesd nodf thadtipe

ail- cHCBReH, i BhUePEr & maimBRHaGP than ik A7k 38R
paahﬁm&iifdré@hb‘esn@d:ﬁsm ! &linakt 3 phehesthagpseivisidhe drift
herein before. In a further aspect of the invention

t Wewa thgoyghothiedipd caugingritiiecdafomms dadigByrputyyards mingihiherdrift 7

oharres SRR hebon Bn SR bRerLds shbwRinfinie
hafeir pabsigs of ihe @FsPeh@uighrtheingeka n of the pipe 1, the outer
phar maceuti cal | y-acceptabl e djluent or carrier for i@f

i diarpetep obthecnednlopf theagpe Rsdiaiad sadigly puiwargs cam

i _ .
i P, SRER0LE0h TTheR B 0 Bl 28 pipe 1,
phatiths epek7ay of et ¥isee chbsethircclope itslemmeeoitiponad
of the formula (1), or a pharmaceutically acceptable
salt thereof, as defined herein before in association
with a pharmaceuticall y-acceptable diluent or carrier
for use in the production of an anti-cancer effect in
a war m bl ooded ani mal such as man. In a further aspect
of the invention there is provided a pharnmaceutica
conposi tion which conprises a conpound of the fornula
(1), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a

. T o, o r S
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wa@bdosgembs s and skin xenograft,

gl omerul onephritis; inflanmatory bowel disease;

transpl ant rejection including renal and bone marrow

at her oscl er osi BCT/GB2008/000273

obesity, Al zheinmer's Di sease, chronic obstructive

pul monary di sease, di abetes and chronic skin disorders
i ncl uding psoriasis and Langethans cel | histiocytosis
in a warm bl ooded ani mal such as nan. According to a

further aspect of the invention there is provided the
use of a conpound of the fornula (1), or a

p t I '
PRRSABE Sl gpgﬁiﬂeyq%%%g hé a7 hAGES e odter R aierlof

i thiei g dkotry ofethieqaipe i rse!:w‘eiyma Hha)smé@bea& mal such as

man. According to this aspect of the invention there

is provided the use of a conpound of the fornmula (1),
o’fhé‘ dﬂh%ﬁ&ﬁ%e%tdéﬁl@hbﬂy BE&edel ke tHeAdtill H@%@By nd&ans of a
defined hereinbefore 1n the production of an
asplineczmitat transmits torgue hrtweebtbe dretondiang the ¢t siem 5

. i f
(HBee U 3hF St e BreSAL p AR Aindlind Rwe neT 6L B
( btordf, But It Isiek iy necasiporieldefroral beldwctheadpline s
defined herein before in the treatment of br east,

odees Ret retaindhe drill sierican theddlbmater, and ibis aeatodrop
g4 IR UBA 0§ BBEK TR biiesdd Wb Ip AT Bk I o pine 1
ﬁﬂ@r@wmﬁb&ahmly&m force hastammng meedirdgshecmé dnethkemotay 4 and

Hodgki |
7 G b SRR PO iR Jromcott o s Fver 4T of Rerinotor 4
SQH@'FQH?I}&H& st?@dtgié@”%tqr\att&ﬁnleWB%MB p EBhib#@fracted in
uveal nel anonma an [1cu homa. Accor di ng to a

f thet tydindee atinnoedaftotramavebe it mnotph drfeorn shebota akile pipe
th f f the f

oRepese B4y | d B stnnpecug Rl Ebiedebp sl S0

hafeing 18h@sRalge dthke heert REMtypRfally UN® Cyskr @ ritedts the
ost eol ysi s, osteoporosis including ovariectonyi nduced

baneson bebovethen lﬂU@HDfsthemﬁﬁMmtwmgh isthen closes, mtighavhich the
ak‘%ﬁﬁ?ﬁ' caﬁ‘ﬁ: l&gl ng é&ﬁ%'tdgp é‘%ﬁﬁ%%ﬁ@ﬁﬂﬂﬁﬂé%%rauhc

ogyleRR Bhdind ndtor Aertalbe pfdpanethfardie aegt job. The upper seat of
gl oner ul onep hr|t|s i nfl anmat or bome% gl ase,;

¢ theneave ROUBEIOE CAB NP bR FaNRECeSHR) 2 Shigheanayly for
al f [ f t I
SPUREIS Aot he gt e 086l e hamouon e
pabaﬂnw a mte dhs bpredohtmt ripe dn throbigh e open Nalvies and dnte
HE* d|n 8 gﬁjs and Langerhans cell histiocytosis.
T 1S} PRAYSYt ory treatment defi ned
here|nbefore may be applied as a sole therapy or nay
involve, in addition to the conmpound of the invention,

c tirlasinedothe gwide gubg 2band guids: plaieady can r@ﬁ“@ﬁ%tﬂw@'ﬁﬁ@y\"th

r a0 eSS et iog M ASsiRf8 tpg pucture s

amrﬁ s8Rl drhbbaimerms atnblgmapbmtomewsmstwm the drift 7 and the
conmbi nations thereof, as used in _nedical onco

swine hsand iha citdlindeiweandhe flapoe 14Apr dhe guids tgpgn'!t are
- SP RBP4 BT VA 870 Wt Pidbing  fion

anfit wixatrethel bareof (i@ plr%xﬂrmiobtmmarfgel ‘a‘tlrkemﬁ:hemg a friction fit

fluorOﬁE;|n1d|nes llkeBﬁ%;é rouracil E?afu K
TN Thexbare Gidhe GUds e, 2oy SUFREPARMGOE abtailae nee
hydr oxyurea; antitunmour antibiotics (for exanple

ant hracycl i nes |ike adrianycin, bleonycin,

doxor ubi ci n, daunonyci n, epirubicin, idarubicin,

m tonyci n-C, dactinonycin and mthrarnycin);

antimtotic agents (for exanple vinca al kal oids |ike

vincristine, vinblastine, vindesine and vinorel bine
and tax0|ds I|ke taxol and taxotere) and

a o o o -,
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anti bodies, gromh factor receptor antibodies (for
exanpl e the anti-erbb2 anti body trastuzunab

wQ msogEsd n(tm] and the anti-erbbl anti body ceCT/&Ba@B/000273

[C225]) , fanesyl transferase inhibitors, MK

i nhi bitors, tyrosine kinase inhibitors and
serine/threonine kinase inhib2®ors, for exanple
inhibitors of the epidernmal growth factor famly (for
exanpl e EGFR fam |y tyrosine kinase inhibitors such as
-(3-chl oro-4-fl uorophenyl)-7-net hoxy- 6- ( 3-

NSRRI INE FAR A R trftndh) e GEY ] bl bl 5 and
- it Bt ByrralestieeEny tiiopPed-ihiostha-strichre S tammypquote Adhas-

ébgé% ge?etgg(‘ﬁ@téé,g w‘% %’1% %{g{aéﬁé}ve{f‘ﬂ% magnets M can be removed,
4 1tthe BRI 96 bIRPT BBANY LA SAFAbIAN- 4- am
iﬁf?k’t*@{mgoﬁas%q&,atf@ré LR o 1> Pk L 2D e bl stk
ptenrationdetweed the pigen! Aaditbe siraaiurg Sand f or exanpl e

i nhibitors of the hepatocyte gromh factor famly; (v)
ant i angi ogeni ¢ agents such as those which inhibit the

eflRes ¥ SHowerss aliafnating BRI 6f drift thatt i faalidIyrexpahdable
exanpl e the anti-vascul ar endothelial cell growth

f betwaernaradialy exeandad-configurationshown i ligureofm AR

AU B R B D3R SR B85 " BB bndoure 8
Vién U hiafé)desigh obdmid sad havbat bewirg kacedidused in slots in the
mechani sns (for exanple |i '

I de, i.nhi bi f ..
| HPBGY sitaaeel e kit Do HRGCKPRAT AU SORATRIS uageah

d i e ; :
SR e T o gt e oo .
AppHiteartebyrisol¥¥h @ B1e0af6 &, fronooorwie s4plietdydbe mewe 4 to the

RO A, A ehaus b nauRng SRt erant ety SRl RRP Heve
t 3hg@b§ulat STAoRBAER) sSEAISAIPSIdeBtSIntPélise @ttiagipresase at

antisense; (viii) gene therapy approaches, including
f partiwdarpotatigppt nragh@@s o8 the grifcand riucertheferresregyiad

as._aberr ol r , :

( e AlineBn3ak oyt 1518, 5 o nesRof e pive 1.
S {duras 0 steses asurigecddigh oedriesmieade the dyiftidtiseebed in

ki nase or a bacterial nitroreductase enz and

= PR i 4t B OB itEnG te,ahaasAing 8f le-ARGK. {igeatings can

¢ %?ﬁ&bglﬁf B ¥Rtetiaf 1]s EEﬁfev S ; é’?’sarﬁ‘“!bWeT dhHDf the bore
resi stance gene therapy; (I'x) | not her apy

apimoogbtiks centrelofithendriftor exanpl e ex-vivo and in-vivo
approaches to increase the i munogenicity of patient
tumour cells, such as transfection with cytokines such

a?ié}d}bgﬁheﬂﬁi 12 Zholwd Ridoitd ﬂeéi?ﬁrof drift 17 having a wide upper

gr anul ocyt e- macr ophage col onK stinulating factor, .
ampeaddives tetatiely pagewTowet heagd7hya capprbaeieaith invwayd

G Y L P S T Ll G e
t WiRiHgefedrt of iratﬁ@gﬁl?ﬁru@gmqam 134 NPhaaltifi-i Aisautable for

anti bodies; (x) cycle inhibitors including, for
exiseprith aornnaption sieeve 1(dhat pereips ieosgma tdndioneas the

i nhi bit.or f , e j : LA
RS &) SRR sl R PP GORRLcch ek 1Hdc o in

| Mgpkyed having basdck BNTwihitolip meisthat peguidetiradiallg dnwards
mtotic kinesins); and hi_stone deqﬁet%ﬁse i nhi bitors; h
arigto(tke oose @b ihectlpavaii agdia siegve 1@l ﬁ%aeﬂ’t%ﬁ s that
A ant agoni sts, endothelin B antagoni sts and endot helin
A and B antagonists; for exanple ZD4054 and ZD1611 (WD
96 40681), atrasentan and YMb98. Such conj oi nt

treatnent may be achi eved by way of the sinultaneous,
sequential or separate dosing of the individual
conmponents of the treatnent. Such conbi nati on products
enpl oy the conmpounds of this invention within the

o o T o - o,
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The invention wll now be illustrated by the follow ng
non-limting exanples in which, unless stated

(i) tenperatures are given in degreB&€EGB2008/000273
Celsius (C); operations were carried out at room or
anbi ent tenperature unless otherw se stated, that is,
at a tenperature in the range2bf 18-25C, (ii) organic
sol utions were dried over anhydrous sodi um sul phate or
magnesi um sul phat e; evaporation of solvent was carried
out using a rotary evaporator under reduced pressure

(S PRER Brod nl OErRA. STodif I o has o
Csltupferdntiab ot i ¢0$o veifetHeosieshriping LTs andhe ekt i7on

times are given for illustration only; (iv) final
products had satisfactory proton nucl ear magnetic

fﬁgpggmggseswgéhagwwe b 17RFYa p@cm@ajppéatsarfaey)ofa

or |I ustration oOn and are not
rmems ar iThe (ﬂrﬁfb?.é IS’\heldI’S’[a’ﬂwﬂa‘fG! thtulmth%ﬂlpﬁw as theybi 6
cess devel preparations were repeated if
eﬁw&’Pr’%ﬁaqﬁA required: (vii) when given, NMR data

isinthe formof delta values for maj or di agnostic

protons, given in parts per mllion (ppm relative to
tEngumms%bm athaltgmptiye design ofrﬂrlétrhmngﬁaﬁmwthe head

SRS Bhalr b AR PR Sl SRR
i é‘)@lanyﬁtj@@nw@l\fds ithirete qrhe S)b‘diod&ethb&apmmdfethe nusdifiéd drift
meani ngs; S| units and synbols are used; (viii)

selrvisrie expanddhapecli ven i n vol ume: vol ume (v/v) terms:
and(i x) mass spectra were ran with an el ectron energy
of 70 electron volts in the chem cal ionization (Cl)

mAfter swagingaofdhe pige tapdsemovpl obitie guide tubeni guide

aé’@iaezétehﬁgpﬁ’aa%@%@&merﬂ?yt@ é&%ﬂb@ﬁp&??&@%ﬁé@gﬂh@@’aﬂon
ﬁl‘iom\ In ﬂ{;@reﬁﬂ /8fAth BRYGECK 11y of Y dpﬁpé anseinl isiageddiutahedly

e parent nmss are reported:; unl ess ot herw se
sbmlmdetharQWVIemﬁrﬁmﬁ%drlﬁﬂM—|)+ (x) where a
synthesis is described as bei ng anal ogous to that
described in a previous exanple the anmounts used are

t pRyuie 11! sm@iv@efa lfmrnen aﬁmmmeemwngxhehns@ﬁes eldifti 17 ame
previ ous exa

Xi) "H Cube" refer to the
c8eevauous @'eb"@e
leevaud Tmﬁ/nE embRdiHenRGeHA @ngeﬂw%@fwvmg a
T
“BEHES, FRSEACL ARG Einge e Uik b 13p
, eXeds Ifm’bb}dnaa: dtithmater DiFa Nrill Stadn rhétand & drittditi fein the
Et OAc et hyl acetatge;

t BMEHYAY 4 Lnr%WOU%*melSPﬁﬁ'?% rb@l?egﬂwe k2 embpgigsnt, the
d'flﬁﬁgé‘ﬁﬂf %‘Nif Pl?%x‘f %ecenfiﬁ‘?ar@?&bﬁhéé‘ﬂe@ft@ﬁﬁé kgletur&EsPheahs

or ophenyl ) ami no] - 6, 7- di met hoxyci nnol'i ne- 3
- chnizgrets M and the i mam@mmammaiﬁdfewenfaaw it is

[P inaare bekn g reHanfReaRedn A yE seer ftabg

abbp?wltﬁn {Hé FiSfondt 3p9+35mtmralNh WpVRS iecto BF ,th@omrcdjem us,

3 mmol), and

, formam de 135
0 apdnhe olrifit 1 7ois l@catgdcahmveﬁ’ée I‘?P?@QVGe” nBﬁ{@mheﬁi@eve ?1 the

"R o BAGcIRETES it A BehRhdor B BORS 61 il e 10.

wepthRr sléeved 91 d- it wmﬁirgwndﬁtopthechmda optim:pqpetm @hd is
fromsolution. The solid was ¢ re Eﬁé‘? Vi a_vacuum

f ispaped pYiRYJEIM ghe opaa @RerO ftnﬁ least g distangerf the
40 g silica using Et CAc/ MeOH (4:1) as eluent providing
0.174 g (96 % of the title conpound as a white solid.
1H N\R. 11.35 (s, 1 H), 8.86 (s, 1 H), 8.05 (s, 1 H),
7.71 (s, 1 H, 7.48 (m 1 H, 7.38(m 1 H), 7.18 (m

1 H, 6.69 (s, 1 H, 4.06 (s, 3 H), 3.50 (s, 3 H; mz
361. Exanpl es 2-12 The foll owi ng exanpl es were prepared
according to the procedure in Exanple 1 using
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the appropriate starting material, and were purified
either by silica gel chronmatography or

wG@eeB/OpI3epar at i ve reverse phase HPLC. " Met hod aPdI/GB2008/000273

Apparatus for Securing a Conduit to a Structure"” This
invention relates to a nethod and apparatus for
securing a conduit to a strucdire. The structure
typically contains fluids to be renoved through the
conduit. Some enbodi ments may be useful for structures
into which fluids are to be injected through the

e Ul
useéjﬂﬂ ﬁ?or ?ﬁth%?h% @o'r? El%tels suc‘%t(jd ggttﬂiﬁnmﬁmé SHRS hitor
si4 iscdctuaieditbabtade ehe bitd6i aeepryevm@hc@@ear&eel ahgthe piston

oo v et 18 thEUolifg shiake . oriq REFhEF o

H%Hn éene@g tﬁﬁogh HBNS %uﬁibﬁertt wbétmft @hs%@@@httfe%éad?%n of

e re ol I and ot her environnent al

d’dueeajeetga 11 uantbter lowes sbrfaee ofithenmedor Té’aﬁw%’tﬁt@éﬂr@jbw

SHOURLUIET D5 Be g ISR BTG SRRTBGY Tl Ao 17w

evihe AIHIEN?, ablpusAana eldeyet PI dewAake bord of tHeefIanged pipe 10
surroundln% environnent in an uncontroll ed nmanner

o through the bate aidyrihedit Hy Incgariaia emb Q%@eﬂtﬁuﬂa%,flgwe
f |
| ABARSYLGEHEyL Bhsel DAL Mt 3p o e e

mandef theanshd arakestasmeue positiveiinitial condadtiveth theauepdredge
secured to tanks in sunken ships for the purpose of
efbhgisieee b1t ank of the oil contained therein.
Currently, flanged pipes are secured to tanks by

wel ding if possible, otherwi se they can be secured by

f Aok eim@tr‘s? tuwstpushebdhe slemverivdown thiougbribe hakeeutifeaugh

b t d f

sitdcns dnth e iLeg BiorGatRspal sulrate By i 58891
Séﬁ@égﬁ&s {rRalippetRirfacadf the BRUCtIRS BodTHeshbllder tHohagas
renoval (or supphg) on a subnerged wreck or structure

higsgeediameteribandhe soke, gindr pass JapHaBd, semutners
( Behiohordht! pt?tgngegad&%gt&%bwﬂbesettgg@gt@nm but

palegs dgvé e dgﬁ 1t7fm<|éllwtn\@mswaf’dmthfd>wgt‘gm |a|ner bditecof the
e agai nst the str ctur netic i sta
tﬁk%@Vag'é tharebyexanndbed ey e  Afsarpe ot ot
kS of tftVﬁ an
t t@gﬁﬁnaﬂﬁf’fﬁ%ﬁ‘ébéh“ﬁt“?ﬁ“é%‘ Sitdhc O o RitE? BnGage
t hxithugthetmmwpferent'mll visg wi7chimthersneoswiage @f‘ribeeﬂktei@h‘ed
n order to in the oil,,wthin the pipe when
bYtQCWQgthﬁdH&ga%%?ﬂeaﬁ@PY%Ht process can be risky
|f the liquid or gas in the tank is under pressure, or
is flammable or toxic, and it is always tine consumn

afirttiet tibwawerd sorge it exertes byéh@@tﬁéwé3p@m@ﬁ¢s"'fb?7 and
d
oo B EnEatipbe e Top i BE i T movEEERdY,

S@owlgﬁvd‘r@%)mrbhghtﬂ?@ b{)f& of'ﬁ@@l@?veﬂ $p3’¢n§ctiﬂhnwafd movement
W eCcKS an sone O | renmal nNns ra W I N

o e vice o Tt sto dER 7 raua B nemlet 1 abiharsipeve 11
D LEARYAE LERTHH 351 PhiARESRacAEA® 86 ey Yl o

arr arge nunber of pipes t
atth@stracture Sdtidrebg etacumpswagmgftbe sldavecthta ibiel ﬁwcture S.
removal of all of the oil. According to the present
invention there is provided a nethod for attaching a
conduit to a structure, the nmethod conprising the
steps of - providing a conduit with an interna

passage having a neck; - formng a hole through a face
of the structure to enabl e passage of a portion of the
conduit through the hole; - passing a portion of the
conduit through the hole in the structure, whereby the
neck of the condU|t _passes through the hoIe |n the

o, o o T | o -
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wor@engses porti on of the interna

neck; and- driving the expander device through a
portion of the conduit, whereby the expander device
passage of tPET/GB2008/000273
conduit in the region of the neck. Typically the
structure is planar and has a first face and an
opposite second face. For exaddle, the structure can
conprise a tank having an outer (first) face, and an

i nner (second) face. In certain enbodi ments, a portion
of the conduit passes through a hole in the outer

( Lie diss)e

U4 TbR TRERY e PaSe®) EPFRIEYHadgr B8 SRESIe, PPREean drop
s#iong dVlKhl theelr)l stemel Hand Itmi 1ﬁ fromitthedower smréaampbﬂ;\etmotor

d, of the hol Th t d
P4 n tascebires Wesias ene s Alatingdhe ettt f tne
SHbiGCRL &hd blRforf 989 ¥t 1ate? dﬁe@ﬁfor{so A@ééfo@é nthbhﬁagnets M

movement of the conduit too far into the hol e, soO that
mmnopumadimml réenovedpridbis poiet, eucan remedn fplepe as

caselfion FoRBA RGP For e TRBbRdI 1851 Ence o short

dlstance fromthe opposite inner face of the

structure. The neck can have a restrlctlon in the
i Inreartadn emhasimentssyfdatifbaimelt & cilip arethenacuring
I t
FIRES TR ] 081 olae R St 16 R e S0k o
| thheessre @ tiaé Hangedpipde0,amobo-sings charopticany be pybvided in

fluids to or froma structur the a tus having -
-oileh de provite I Sels hetvasd e esist Phand the sl 169
perforating mechanismto forma hole in the structure
to receive a portion of the conduit; - an expander
dA\furtlaelaembodmerﬂ db@ppacatiis éof canriecting Bepipa2driashown in

a7 THaGAC Ashef e bPRe i e tiBg ogpie

tﬁ\%thdﬂ B fitlreA@ssage; and- a driving nmechani sm adapt ed
to drive t e expander device through the interna
passage of the conduit, and to expand the neck of the

chPBltapue S sifbogimiatE, 486 BoBPa FERIEIAR! b g fnge

f popheld omidta smféctegsr‘teMp@Iramly b\wfmagnets I\Alalsqwewpastyage

of the neck throu t he .

ddeseibads Habew gﬂh Q Hﬁoq fétel% ﬁHﬁl@%@ﬁ%@ Rpdip gt its

" Rl Sl Shiafide 2‘%2“9% BfP, 31 obeeRatAedto the structure
eSpamsessedodirdadily amée khergutet @un‘aoem‘sthe situatite Sxanpedbe

CDplecRioy 757 fueeled PriboieRaSd Yaive Y. o pisppcer

' P éé‘ﬁ@v‘&%ly Abstridae. rabre istalsda rmblod PUldriing B divershaft
nbodi nents ‘the i nternal dinensions of the interna

p25ﬁlgiea byeraulie gylindar@d ddving agristonr23rh eHpyeuen i the

RSO o ork AT nedd T2 2 Gpld S fiSEAacs
f abo®X BHEPHEN bi26i bilt etew tishnetkiel n opti pipei 2 with thertgead
extending radially into the |nterna

t ggh @éﬁh‘%/dmttzﬁb whigheismareover thae th wrmewiaor%afswg@pshr?d
 Pa R e iSRRG Ko T e pBRE Candl BEIIAGRAiFardd énd

Cthiecapéepewasf toé drifte27, widch 1suwi‘dm ¢hanf thehioreaafithe pipd 21 in
can be formed in discrete gortio&g ‘hat gre . he pioe 21
dife tgiomabihe nack Zbmbeing gHPRert delqmand Quiside the pipe 21.
i nternal dinensions of the internal passage can be
substantially constant along its length, and the neck
can be | ocated at one end of the passage, and the
external surface can be deforned into a funnel shape

by the novenent of the expander device through the
passage. It is sufficient for the external dianeter to
be deforned |nto an asynnetrlc shape to retain the

- "
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will typically expand the internal passage to a
uni forminternal dinension. The lip can be forned from

wa@:2@sem3sthat i s nachi ned, cut or noul ded into PE¢EGBRIV000273

surface of the bore of the conduit. In sone

enbodi nents the |ipcan be fornmed separately and

subsequently attached, for ex@&hple by wel ding or

gluing a protrusion such as an annul ar or semni -annul ar

ring to the inner surface. In sone enbodi nents of the

invention, the lip can conprise a formation of sol der

[Wel¥ r

o e S ey Bl (ADUPPRIRLET SpRepls itBugh the

alckamt afdhe pip QWem'cla ¢he cap @ has beengecuras enibghe mppreface
cture %2 aratus

{iRBrapeRer Reananne M 2o atenoed ave 8680 G parptag the
rfs*@ bghitighart smp.gaﬁer $Haft 89 'ﬂﬁtﬁgias"s% tigegHithe hodidgic

structure before the expander device is driven throug )

t eMincdenagi the pine 2do aad.tlne dliift e bejarerandaging wikh tire drll bit
ﬁgr surface that is arcuate in cross section. In

S enbodi ments, the conduit can be square, and the

i nner surface of the conduit can have ot her shapes of

cross section, such_as rectangular cross ﬁ@’iéé ona_ Jhe
strbgpei@aﬂ@nﬁhgrﬁwwzaanow%@W&qdéragntalsmg fed into
p u pglﬂg{algﬁﬁe Qé{ ﬁk?ﬁgﬁ/gjilo?s‘ ‘{/{?g\'a‘cﬁaﬁ‘%p%%@mﬂv@lth the valve

ebbmgl opem, andakie capc(B ange awednbe kewki thenatssenblypontarthe ypper

t t h t | t the struct whi .
| facesohiBie sgoset Bo b Al 22k thoneRaRst B MINE L hifstem
”EQ e otA8 thé Bt zﬁdiﬁRiraér fo%tﬁ%f‘ﬂ&@tthm@hfthéﬂﬁ@e bptHehe

structure prior to formation of the hole, typically to
t BEuciuteB. f’ateehydrauh@pnsmmesp cen heniniiafte sehiidway Hirgugh

ol S0P Ba Ty G0 KESh AT PRl RhiERuRY Bk 45,5 26

behraugh ithd fadel dF the %Wbtum@ splatnd thptreactidr fore® m’qlﬁtdaddor this
drill "stem The cuttlnﬁﬂblt can be advanced

deanbedald bhdhe spaonaie M aecwing, thedlande 230 tonf@srstwre S.
| d
OB R e HiFLRRE e apiceathfdiithoaiioure

cenche flamgd Q1t@rmtlm:buwlrshrfabe ofsthejprperaa engagesadine upper
dr|V|ng hanlsn1c n thﬂ?@ e us ve .the

0
nBVEASMET e HCTUsEn Yergidlofign e Gole i tiEne
diyhii it dé@/ ALBR %@&ﬁmrthé Peck BAR GPtRS RIS 2 protrdiasabmy
t apere W t ortion that is wder than the neck
abélownthqolowar :surﬁabatof ihe siavctores. tAfter thisairicthe mietor 24

gﬁ?ﬁdgti)gg%%%%fjt |hy5 |I§ E’?i%f%%’%g eg%tpglﬁré reverse

b% BUR tR dA ERm Qsm@ Wpwdrds viigin e bbreosighe idise 21, so
passage. In sone enbodinents, the expander device can

béhatdhe deadtay el thedrii? harshesTue iniQ él% feek gdpict éhe pipe
o2l Arctighifie Has7rLot oS Shandile GRARE Fipen |

SRimei@ndf Ganegh 2 omahkcontinoed avatetdraaf ltm@slrltt(w into the

control the torque that is lied tao the
deecke! mrﬁaclée@gmmt sehicl Heautes switase ohihg aif §7 an

{
pengapPy Wit e donbh G RRGEE the Rk 20 SR deRofiRs the ek
alrhdinihg owayartlbr @l@htudﬂg the ekidéstrparhef thiephift 27 abitieyapex
t hrough a section of the neck or the pipe. The
apparatus can be nounted in a guide assenbly, housing
the conduit with the neck, and optionally having a
flange to facilitate tenmporary connection to the
structure before the expander device is driven through
the conduit. The fluid can conprise any flowable
subst ance, and enbodi nents of the invention are
particularly suited for use with |iquids such as oil
wat er and chen1ca|s SO|IdS such as pomders or

_______ o o . T 1 e
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Enbodi nents of the invention typically allow securing
of the conduit in place fromonly one side of the

W@ 2008/090Bhe conpl et e operation of attaching a pPEEGBaY0S/000273

be undertaken quickly and in one step w thout

wi t hdrawi ngtaps or drills to fasten bolts in the holes
as that may allow fluid or ga®Pto escape. This method
may be used nore easily in hazardous areas and ultra
deep water with less risk to operating personnel.
Enbodinents of the invention typically require fewer
S B S phardi e e e R o R AP 2T o oreby
actdrmeloed stoutdhetestheusttuatere Enbodi nments can be quickly
clanped (tenporarily or pernanently) to the structure
(e.g. using nmagnets) and the pipe can be attached from

OQStrﬁhélg e HiferlidnEoUng Mt D7 hindekesn &nbed nalst s

pnment can be easily transported and can be
o’qrbtemwgretlheostrtmttﬂlfee&B amade;/ by the drill Al @Ereart be ghasr so that the

27 et i B i WLl Pt e BT b
t RIovE RN thedisth e cintraddbte of tﬁelmpemkafwr sWargm:g of the
requirin pe to be attached

cnecrip%tn ?\@rrp@r mthpyt an lrprtegrhpt wwp%ngﬁgrn%? haller the
DEPL1 00 el AL B o] PRELTE 356 e 2
aﬁfﬁr@‘@twoané 8, |‘thetd’llﬁlk27 (dtrtlesterimez@and eril biteRfotan be released
attached to the ta k the dr i S act.uat.ed t he

t HAR e regiorsy B Pliesiin 1 mangsy PFRYIQUSY Fﬁ?;g@)tfﬂ@”d can
ddrdét WB\FB fhecétPJdtﬁre“DFﬁg R gL NEMANIheh bbh@nﬁwedeand the
ass ow t he remaini ng conponents, and

t ypdnaalld: gylomder metractedomtoathersdapeggemomert togligw closure of

ti | 1 t d t t th
OBl FA58) B0y, MR BREf Rt S ARt
g"hesoffS e pYnefBgoctiRdgtiitie Mthd122hwhichddan ©nidirmn place
typlcallycﬁushed through the drilled hole untllsyig;s

hefter thedivdraulicnevlinger 2B ansvapiatt24 have bern FrAave

et R Ao igha AERaReY, 8 R oTar B2 St K alow

f ﬁbﬁﬁdlléi(dﬁat?etﬂtmémt&)fce?)?mmet comd_:iert o the pnper&dapd agaionat of

the neck that typically copprises .a st ortiao

{ HR episasraEbY feileaveiniitia BBSHGARAHEY tpdhte trudflre s
f forced

MRl SRPLGEaL e b PR SRS AR e o

expander devi ce pushing past the st epped portion of the

et bod e ige Paffl Sr?tﬁt SdtafiE Ao BATE e

S'irﬁ@élﬁﬂt @Pﬁdrdé’ Tot éxé}ﬂﬁ écﬂdtﬁot\/@mpr‘ds@ed firtihg thel e
to ‘emerge fromthe other SI e of the tank, but

estradiure in erdst te inflate itertataervdssm irpalt PUPYARRY Briti f t he
portion of the neck that is expanded is still within
the hol e when the flange of the conduit is flush
agakiffilar htbclithent sldpseratus for bentecting & pipesdpimstawn in
device is typically forced through the conduit past
t higurRsc0¢4Rti| it drops fromthe distal end of the
pi pe along with the drill bit and the drill steminto
the structure. The drill notor, the hydraulic driving
maﬁ M@fr?mﬂe@(ﬁenwoidhﬁ@hﬂ v duige gnbedwtasmmdgd odif a Hernge
ically be recovered Ieavr e ttache
HRoSradnin a suriaces temorrhaaniadder Metspie)
of magnet s, advantageously has sufficient force to
resist the rotational force of the drill and to have
enough force to react against the force of the pipe
bei ng pushed into the hole. As long as the force
nmechanismis attached to both the pipe and the guide
there is substantially no force pushing the pipe out
of the hoIe mhen the nandrel S berng forced |n to

oy Y T



assenbl ed bel ow the neck at the distal end of the
i nternal passage of the conduit. Once the different
W@upoBrE S are in position the gui de assenbl yPE'HGB2008/000273
| onered onto the tank top, side or any part of the
tank or structure requiring a pipe to be attached. It
is clanped in position and tH® hole is drilled for the
conduit as described above. The pipe is then pushed
through the hole with the cutter and expander device
going before it, untilfurther novenent of the pipe is
pr ev d | |
PAPLETH 8 FHLEELRe BB A i, with
Qiﬁ itve taldcctbpetheadriltibib86d A flengs 8 tinffaepiped wfbe he

e i A TR e
p%,geﬁéﬂo Hér M§n59 éeé‘éréfilé‘aﬁéc bihtb thEDuter

er surrtace O expander VI ce engages
tmrfacertﬁrthe lipf dde figf 20 bmbtmbrhentﬂbass 8 Vadver bpusiag uarthh ar

e oL TG, S PR, s g v
CUfiatpas!aind W hdtaGRYEfIMdoR SIRIANG & pRtDABIpANA thek

[ In the he mandrel 1s forced back towards
trhrevmwstetmbmtmeln’t,tlh diye pendifier embogipaghofifigire £0yadiife3”

t he e.dr 1
S SR e o S0TEFpBS]  ctest
aéﬁtﬁ@tmb B9, Whie tisd head @7@.of the dnfttaer m\atlcts lsrrtaamcme:fthahahe
neck can be’ plain, with paralle| '

CinBgpBare of ihh rbe B, being AranseRinS AR Be kare Bt i eB 3

t t

S PR St B e R st
winanethe foee of ttrecmpeéhelndbemégmh@faheneok 3iln, keingwsranged

R L BB e AT e s o

MY Gi6 37 Aplna bl ﬁtﬁélbbretbtemb 66 88 drieerthsicap C hes
r ot at |f§%gl forr(?:éeaggf ? drill, an Itg% push the E::pe

t heenugecwneel i éheayppnrefap@rqtéheﬁpaw Predift e MR

ng pge(i 889‘2? @ée g%gﬁ ﬁg@fagb;st thter@t 46 ?ﬂ%ﬁﬁﬁ'&&%@@?&@’shaﬁ

| B5 R4t S3es M@UgHENE hydtdwlcsiyl’u@ém& thapipe ddudmdthe drift
skin, each with an outer and_an inner surface, and the

o8V, beforfeen@@woeméth the qrillcit @8- wi t hin the inner skin,
with a void between the spaced apart inner and outer
skins. In such cases, it is advantageous if the
Ccimdpétation, thesigtme t?Dremlgbdntﬂmtt amasserahlﬁdl anefiedskiniheof

h b f h d h
Esﬁwséftéuébﬁ’%ﬁaegfa&%ﬁéﬁcﬁﬁfa PR rowif tad Phvetfno
ng@fé Y ﬂt’édcépﬂe i5 %Qeﬁreﬂ‘toﬂoéﬁ thétﬁsﬁrhb“?tdﬂﬂ@ thd Oppeércface

Tments | ate i stypical %sta%
cohthecsater ¢.t hiae mnterSéue the(ntqnﬂ&%dltp ivetthe dillistem 35

f
¢ Bre g6t e B 3B Th Riog ot BHpe AioPBEnG Fadslohe poture
eeo&nﬁ’@hyat%me 9ldt§n 8Bp\can Bdinaisdly sehenioway thl’oughdhe
enbodi nents the drive nechani sm can be secured t

scytmtaxr% imalarjipidsxe the danawasd mmensnial dae 0 HE bttrﬁ@

ﬁggﬁgﬁé ?aoée[ #tﬂéﬁ@{gﬂﬁ%}aﬁ ean"?flﬂter e‘é‘eﬁ‘{"?g’ﬁé? ltébefor this

r eaAHeoReld ByaRs ndgdte i seclimey the wagee@?wm the ﬂwatw@ S.
driving of the expander device ba e str ct%

t mrm@g edvist 32and ﬂh@ d5lb bieaf havead eéllati11 diypLure
nmechani sm can be secured in this way by a Iocklng
mechani sm which can be wel ded or swaged to the guide
plate and/or the structure. Typically the | ocking
mechani sm has | ocki ng devices to engage and rel ease

the conduit. Typically the | ocking nmechani sns can
conpri se elongate rods extending parallel to the
condU|t and connected to the condU|t through Iever

o " o, o o o oy
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physically connect the structure to another conduit
for conveying the fluids to the recovery vessel. The

W@ k@eweodean optional ly have fasteners and/ or SPEl/&€BR@8/000273

mechani cally connect and seal it to the other conduit.
Enbodi nents of the invention could also be used for
securing a plate to a struct@®. In certain
enbodi ments the structure could optionally be lifted
by the pipe. Enbodi nents of the invention will now be
descri bed, by way of exanple, with reference to the
ﬂgg brfﬂf%ﬁat% %Jﬁé@é'cgrihg el 35 RAYEgaS the upper
view of a iment of a aratus fo
seamauercg the dip rodidie hbke aAisthisypasitien), te gec 34ngﬁdshe plpe 31

sodtitnes Bl BeTanetngt e sgribod BB TS S Ierblt o A s,
&ﬁ itk AP BhHDe dtbSp&dl 5HQWSe hiieramiie c§nrmarda@ édrpe

’a cut out to clear a valve; Fig 7 shows a first
eowawlndeveme tbcnulldbe drifl stere 35 @X@"Sét\éla\élﬁﬁi%‘é{“hlpﬂbe gore

SR g e e BRGS0 87K e B 47, T g b o nec

d@]"r\ &Lthei ?e BY, smmgfn thiefidadextraotite dmwsms nafrgwé2than
shows an attachnent sleeve for use with a sec

ehhl@dﬂnwisdiamﬂeit ofehe me@htamnthe}:s:@ntweyﬁme@eﬂmd Hhedrift 37
Slbfé"[w %JFS{ i H h%%aﬂ ﬁf afi\@ﬁicﬁ%e el BRIt Y tRe drift 37

expander devi Ce, ows a pipe attached to
t egadesitiol tee Meirsunrfarremrth@ﬁeclhm guantedefosnms; theingck 6
shows a side vi W of con of ,a chi a
skl awaras cevpaually Hendesbran ! tin it A dad shax
aﬁﬂr’a LN RScK 91 RoPieYSibE™3;, ahtighdi@b
S \/\f:‘léguﬁurt Yavrgk%/l ewvgggt he Fig 17 met I’?ggban y
apmraneat iissecEiraly 10 trehsigctargpBpe attached to the
structure by the third nethod; Fig 20 and 2 1 show
sequential views of a fourth nethod and apparatus for

abpABAAIRY tife BirREndiend of tHeldiftiB®, thei rick23 hane mehlaole
fourth enbodi nent of the appar.atus bei ng@vvl t hdr

f thsaugméhesisectura ganade by T ovill bite36 ¢RQ Po ShopeRS0dpat the
b s Bad Upats 4 AR 1haGyRIRHee i sRaTbed

ow alter na I ve connectl ons

bedaswered treodgh tHe séretral dote bhmmprpermoaftamwagmg oéthe
a Sl

Bk B h A livey NikHoKhaN ATHALIRY (L coTpele, ALAHVEN AREF the
t ﬂ?ﬁlé gﬁ %Lﬂe%n é:vllﬁéq & BQH@fa@toW dRtevk fVsedurd the pige 31

arat or attaC|n @L)UI etoa
sto tlrretstrlmtuﬂé @ B2 driib9E, drilf sternds amd lldfit 3thear pgrtrpleased

T e
frﬁd"'tﬁ&&rucﬁuga 84 shBAWSn Fid pantThel rﬂmlgﬂétsa\/l Wmém be

d| ment of apparatus for attachi ng[
sremovem,@nd:tr@ mgiralgllcac;gnngl@r eiragted in o\;h@ﬁpgeperal’ |n order to

urt for S [
D% e ok e PEYE AMGEPRER 0 ey oy Pl
e'&’@@ﬁﬂoﬁﬁﬂénchormg components for the guide tube 32t which remains in
place after the hydraulic cylinder 33 and motor 34 have been recovered to

surface for another job.



10

15

20

25

30

waeemBiomied view of a drift and drill

Fig 37 is a front view of a hydraulic cylinder
assenbly for the seventh enbodinent; Fig 38 is a side
bit assenmCTHGBRI08/000273
the seventh enbodinment; Fig 39 is a plan view of the
sevent h enbodi ment ; Flgs 40 and 4 1 show pl an views of
a lever arm assembly of the $¥venth enbodi ment in
| ocked and free configurations respectively; Figs 42
to 46 show sequential front views of the seventh
enbodlnent bei ng used; Fig 47 shows a front view of
n [
B g B 0 o

Qitemmaenmojfaohptewmwpbnmlt dlfoplpﬁng ektherdriit intdpthe steuature.
foll d 49 sh f t.
SOBTan o Gnedatest ahthid e R Reidtin sonagpted
ttB thB&ndfi ‘1‘)2“ e[‘ﬂf-‘reaél eB4i€ a@ia?i&@v\% cﬁsérﬂsq welragid®n tHeor

tachi ng conduit to a structure n the figure 1

eShﬂbebdn themotohis reversatt Rigngs |3@69293S|&W|C||%9r‘é%l‘"ews of

e 1 havin ext
FBRren eMthecaRnsral Mt Rpd LR Tt shitfe: SnTERGRsing o
thal frdad. Figs 26 @nda skdwr@qubatigi iewd of thpoperation and
guide plate 2p that is flat and rectangul ar, %nd a,.
geappsatierpef atsamﬂumalaimwewmm%“ﬁaif QPQHH§ jacent its
o ' I f [

DR REUitinE Wepletld PRalERRK (o Shepl sditfeiB (o RicH Bl due
amdthémomraandfto sepirade dilswingahe diiftoatmprveth dedower eart
2a in the ﬂ ESplate 2p which is slightly narrower
tﬁﬁmﬁﬁﬁﬁndwp 8SUUSEISui de tube 2t, so that a radially
extending lip is forned between t he aperture 2a and

the lower face of the tube 2t. The bore of the guide
t Figair® 80 showsHefurher moedified eawdipart used fm@onpfé@tmgeﬁd

el At L Pl g T oGRS ThE RERRA e or
t R8rrBR Fped of, 6r asalnisleh2uacinBolé, tﬂ'ét&aréajnsalthblesfong
is simlarly flanged to sup on its upper surfaﬁ?

spacmﬁmpdam agbileassemb! Mé!V'@'}HhtH@r bere gfijae pips,40h IS
ﬁ}p%pkg&gtpg%ehﬁragﬁ@ cglﬂﬁgfé'r %3 |§"fatr?énng|gg c(f;}gﬁ%ml%rtagﬂﬁtave

ac@hritimé@to ﬂfe)plpem ermgafge“élﬁhepirditﬂemm&hy measstsaofqutheust
NG Ehe CelTnglar s 1geabad aREVe WY iarhdatingh A Rigpve
ey rc%ﬁn?@tehhcg thw%ﬁy bg/ffﬁéaﬁg of Q%lrélﬁﬁ‘hg |§Erd\ﬁd@néltatﬂé

t he sur ptcally netal
wiovedr etrideofrthgrhmre oli/lthmplpeecl:ﬁ)adjacenytodbﬁ r$ér¢xptur¢r$e and in its

ot epstiode e dBgie A artherd it o Baloy g SutiBFaun, by
bﬁwéh?%dofftﬁé hS/BPa%h@lbynﬁé@r ADactny 98 tnd eirasepearing, dethin the

tube 2t, valve housing V and spacer P together
cbop ofstheapluez 8evhitsshedlangeef the niReis b@naﬁennected to the

" Bulkr et iRt Rt ofef hesg| pidion oG, Mgt 311s
exliaesvi AtandiHdisorewidie bitiHMQtthemmhp 49 m@lressed into the
housing V when it is inits initi retracted

p@@nulacs Qrows o dne AetesispEage o8 th.%%'ﬁ@&% 4d, pempiing the sleeve
t [ [Ar

¢ A B 5148 e Rl 8 ehrg R ofe PR AT WA arogt the

t g0 mMchm@ﬁhefomémmer tharsdfuomrecﬁwby Inyeems of the

means of a spacer 1s at upper end. If desi t he

{ raadsta M. 4hi nagjar 4 S stated DOTGRLI0Ig 1S th T piidie, and

surface of the bore of the guide tube 2t, and

optionally the val ve housing V, by nmeans of o-rings or

ot her seals, although this is not necessary. The pipe

1lis axially slidable within the bore of the guide

tube 2t and the val ve housing V. The spacer P is open

at each end and accepts on its upper end a cap in the

formof a renovable
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cap Cthat carries a hydraulic cylinder 3 wwth a
piston 3p to which is connected a rotary notor 4 that
stem 5. The cylinder 3 and theCTGBRI08/000273
stem 5 extend through the bore of the spacer P, valve
housi ng V and gui de tube 2t, and the drill stem5 is
connected at its lower end t % rotary drill bit 6
that is suitable for cutting a circular hole through
the structure S. As is shown in Fig 1, the bit 6 fits
W|th| n and is adapted to pass through the aperture 2a

i t
dhe VBT RUS £ PpotlRicer 1§ chBbid GRS Al diemt b5,
Qﬁé@a@ﬁ} ,f&r;@tﬁmdrflﬁblt de\axta‘a‘l%/i dmwm]?arﬂetnmﬂm baredof the pipe 40,
The dr | as_the s shape of. ex
o56 i if 8 s et o SOBF <Cirabs oF LSS iyplyra,, As the
Cdnrc?lHC oé éﬁ‘?gsé%f ra'dﬁa?llyh Vhidedie AUl sibt inithe SetaERfhc®f the

e I nner dianeter of the pipe 1,
Téleeve ddsthemieene 41 is hiee to slide axialy witbinfhexdore aitthe pipe

R R R B e epO ATRG RO fp BESh e o

| i5i86 doReh thAtbdre ©f HiPBipedTitowdids dhé butef sudace of the
cylindrical portion 7c that extends uE@f romthe w dest

paTuntute: St the hessld 7wet thendiiftiexiends a $hart way g fhedpore of
7 [ h | r
SR 88 511 S U9 e SRR e
sipaeeedgéof theerimnrofehe bore obthet ﬂeem #f 1 the drifed @ starts towo

genadte sleevarfi axabedpan dhe BBFe PHISS ARG 0D Gpwpyard

Aol bmént aﬂvéﬁ‘ Bg tﬁ%‘ ﬁyﬂn‘%ﬁﬁ& 'cgﬁncﬁgr 4(§‘SVéHtUhIIy §&§r‘i@s5the dr|II

during operatio IS not transmtted
t bie 48rthfaugh. th@ tséruniude &;laind tbwhamiewrsowherdrtfhfy pushes the

Ty Sereoiang ool Mibne Rl e BRFLEG 8 ndfe

t By tedhinBR UL WReAthd Bﬁodlﬂbf bn The o0tdriwirfach of dié Bleeve 41
slides up the drill stem5 until the upper edge of .the

05‘3I pregsed agaiwsttheputze sifagaef ie; sttuwurgbm%slﬁg‘a@ Adtis

¢ PGB8 i GG HoorfRiofy fedug Ay pRS; 1 Lt
déla@b the lbevelai lis mm@rp@k.)tl.demigm% q,; E‘%“rgtm mwm@ak

linder 3 and the re a}
Chen Bofite Spevad) drabErMETIaE A Ayt et I stcEe S
p{\@ n %arl%‘? etnib%dlh'ég 1 d heefé‘ifl ﬁ%a@oé"‘lb iljﬂa& dr@t‘ﬂ@de@%oﬁ*ally
own in figure 2.
r Emvardb Ilraodhe bﬁrehafsthe@eem Mmaredi the)llp I%N@Qpéhaff ﬂ‘@ri@%ad

he spacer P, the | ower,_end rill stemb5
Vf' td%r’[FB’léerfthaﬂw“P%é‘pP?SwgP"’ %f@eéirl?*t‘he drift 7, and
t he dr|II bit 6 can then be attached to the | ower end
of the drill stem5, beneath the drift 7, so that it
i Wmmmﬁer showlderscon thesleeve 4 rare gingegingptheptiegwéace

05 o RO T 8o LGRS ocve

Sbhuké Mﬁd@shﬁéc@@ﬁ’mecplbe doheo nh@laNtlem thestlieble i4n rebehes
position shown in figure 1, and the drlft 71s frgsn%othe

s thig giad papibiap, inHbe Hore obthe piperst) dhe Firel4P eyRaRC

< e O oty ek o 306 BRGS0 0 o

ot herw se gui ded onto the surface S, and the magnets M
are actuated or allowed to attach in order to
tenporarily clanp the guide frame 2 onto the structure
S. O her tenporary attachnent nmechani sns can be used

i nstead of magnets in certain cases, forexanple,
suction devices or adhesive etc. Wth the drill bit 6
still spaced above the plane of the plate 2p and not
extendi ng out of the aperture 2a, the notor 4 is
actuated in order to drive the rotation of the dril
stem5 and the dr|II b|t 6. The bearlngs betmeen t he

oy r Y a1 . o Y
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| oner surface of the notor 4 abuts agai nst the upper
cylindrical portion 7c of the drift 7, the drift 7 is

wab@s/opsshed axially down the bore of the pi pePdI/iBB2108e00273

extension of the hydraulic cylinder 3. Naturally, the
extension of the hydraulic cylinder 3 also drives the
drill stem5 and the drill bi¥06 through the structure
S ahead of the pipe 1 and the drift 7, thereby cutting
an access hole to receive the pipe 1. The cutting

di ameter of the drill bit 6 is chosen to closely match
tﬁ@ﬁ%tﬁvﬂﬂbal‘d' RBFERnPbi ﬂﬂ'é%y?ir@@lc]cyllﬁ@eﬁ h@tdobhfhdt ﬁYWe
I's a snug fit wt the hol e

i thedrledeed!! tbut@lm@ls drive the it 4iF @ksthEabOlt@e@ftthe h:‘dmvel 4=11

ARbAG G R Ca RN B SuB bt HHi 81 s s 47p B e
Cbibsé’(']‘ ﬁy%Pﬁﬂbé' @'anYraHféfP bblangahaidrifvd’ ehgd@s aa dnauger

dianeter than the hole that has been cut) bottons out
ogrookie anpperinside sasiace of thrbpieeldhe sleere 4 hitgergbydecking

(Juust . th t shown in figure 2) further axia
ﬁ%@éﬁgﬂ%$§$”F%§9§Y€8ﬁ1 within the guide tube 2t is
prevented. At this position with the flange 1f

houl dered on the | f th t 2 |
iﬁﬁt‘m bomb e fORUiRicaindenis SRR BedHiNheEagHes Mborisr 40
t
Pyt o8 ek find iR sl 418 RRARaPALEA tRY s bore
sbfrtlhetslle@/eSMI'h erfobahgapm( 47w ohthepdrifed pﬂ?ﬁ%ﬁlroyglmd”se

onees SaPr kecdeeve e, edinet Peedki4 ) Prpseediaftyrdiyy o
t 8e1%¥ﬂﬁ"’tﬂﬁ r@@ﬂlaﬂfﬁt bdIB% th8 eierFHed of theddirlidiareds| therdbibe

e pipe 1 noves down the bore of the guide
t swaging, thersteavieed T faaihgestructurgppr dheraiielip ¥ ma\@taiﬂs the

oRiekhébRat fordiecraf fFRbEp 3k sl Aicdnd PG 0, 8h8 ot that
t B@g@uw@emhgh@tsam, tHRs mioksr 45 1ke hiydrauie cymedérlc‘esj@ﬂdlrhe drill

FHCINCL IR0 ey R (R
30 A R Bt o

athb drilpstein 438) é‘lﬁemechdmmaltdwnleoﬁm betwden ’gw pipe t40and the
with the flanqe 1f oned out O he | f th
- el 73 ihem et Fadk ppS pdf of b feeld s,

e Bcit ugh the drllled aperture in the surface
Séhgh@%e héﬁ??an e 1f has engaged with the lip at the

edge of the aperture 2a and the circlip has expanded

SRl bEYETRATE book S 0 el ARG o

eﬁtb?i?dnﬂ@ntst ARSb 2t V- fiy\Sed| el srean Sptidriatly @Ieyprm/idedl

As the drift 7 noves axially down the pip
r batween the sleeve 4paiathemipg 4QHARH in ﬁﬂlﬂf %mb%d'mﬁnmé@
S
?dq%égjégt?alhgﬂgg@\é\ﬁ(gﬁgx@ i I%i%&lé?@ I geﬁé’tﬂ riali6R& 8P fiis
Ciehfboiean theimagrets Mcar esrmaineto movrblacmjduiortdhmthpmcal
1, at which point the shearig n 7ﬁ{ar ext ended
r QQnﬁWHPer@Wtﬂ‘sthS)P'@%é agysh thpgirye ‘he slot in
order to lock the drift 7 to the pipe 1. At that
poi nt, the configuration of the apparatus is between
t IFgurt ddeshdwsgarfeth@ embodimentiwharhe ldrge bots pipe 51 is 1o be

d f h
 Gonneeath o ouslieaR The rder b Rape o s o fhat is

pipe 1. As the hydraulic cylinder 3 continues to push
the piston 3p downwards, the shear pins 7p connecting
the drift 7 to the pipe 1 eventually shear under the
force applied by the hydraulic cylinder 3, freeing the
drift 7 tonove axially within the bore of the pipe 1.
Furt her downward novenent of the drift 7 pushes the
head 7h of the drlft mnth |ts narrower dlaneter out of

Y a1 o A e
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of the pipe 1, at the |lowernost end of the pipe that
is protruding beyond the | ower surface of the

w@Resoese S, so that the Iip clears the | owerPGUGBamE/000273

of the structure S. The lip typically conprises a
conti nuous or discontinuous |ine of solder or weld,
laid onto the inner surface & the pipe 1, adjacent
its opening. The lip extends inwards by a
predeterm ned distance that has an internal diameter
that is wider than the external dianeter of the head

e kb i BEEENE T ARGHOR MR opEY st
gytlﬁc?@kshrw 'dhabbeart brothe dp;bexrsurfeg:e a)f thediange e alzuw axak
w of the

I
Sprcerie e aRRlipedpanealis e Tt Riiads gt o 0E
Aeevidosyar d
%ﬁg:ﬁ?ﬂ%"%c‘@wﬁﬂér’% higgpbééﬂ bﬁtg (fétﬁlcscl poi n%/ of r
alegagbes it prolvidedalppthe duome of plp;@Lﬁ)'btaém’t sannegts ip @ AAft 57 by

confi ati.nn,sh |n f| t r
ShoepS ot el SRt o PrayiclC Bscrtied BARWERH BA1d aril
Bif @fsero(?éteafw theMrmtstérlﬁesB'@@ﬂfne’lme@fto hlvaotoir Be belowWtiee
neck 1n of gl is nore mal |l eable than the drift

myohmulmcmt\daué i @rd% taspt pdWIe HERUgn I SiruciHEs S30
h drift d th h the |
DARERRhe PePR S ole B al 1y outvards unt I the dr Tt

7 passes entlrely t hrough the neck 1n of the pipe 1 as
shown in figure 4, Af

t he drif
tIRrtbe gmhaimeat Rf figs 81 %Hpa% B%”P%E %‘é '%%‘Etlafrat‘%f; ipqtate the
oér 65? §eﬁ4ﬁeg}5bv9’i§wé@ef RlPRorind %ufh'n@ré%f# oh"’}é‘I b@hbb{ally

er an t e apert ure .
obmmm@ddnsthefhydnaulaqoadmdess 28 acting bet\memtheam@gﬂﬁ@ M and

eagepishapine &1, so et fug O B8 sl foreBfahAbERinGe

SYRANESId 8% eui Blc sicEBRIe ffr thEfeBRGK N1t té pigeeshi pe 1

securely to the surface S. The drill stem5 is

oPptionally, omeneidbe shiving foree fariaxial me\amentsf the gkl biy56

AP bleB e Bro R RO HOEQITEP B BRRUAQEIER YR ddt 57
?iﬁ‘é\'ﬂ{‘jt?)?llvlé‘ﬁ gl?rit@%l hittlge rﬁigtowga neurdil aftet the mexthos 1 mhas cteansct the

orte elow, the .
smméa%oﬁmsstmurleg@ al rh quqc{ imgpis,fhe t%ce Hgshlng the
ﬁhlll bit %%ttgfoug?u'\ﬂe'sttrqeﬁjrfe@ ilf Be Pé\ﬁd@d"ﬁ thd Bbdtiarnamﬁ/ﬂnders
e apex at t neck 1n of the pipe
1581\hhich pressdbwham ihel WIyolacaa‘serrttéy sethatihadgeck&laris| |

© Rashad Toouala et st oiahe ol ey Ofice 1HE HBRGS ORI o
fQHHsﬂﬂﬂ?aégﬁsﬁﬂkuﬁhéf§uﬁécé%fﬂiﬁﬁndwmmﬁs dritethiel 1Isdok5 1n of

etract in the cylinder 3 in order _to
r mmpmetmepmuuesﬁmnmhmmeosurfa@e pbthe gfucivee Bithe 1,

AT o LB 08 0 9 i

Ty RS8R 51k BEtHRYipBde thérebgtradially ekpanding dhe fip @indhe inner
the |l evel of the valve which is then closed,

w:aun‘ace néthheemmiew ) ambsmgﬂaa the neek &V Brtedne étfgﬁtfuf%(?e
o PSR i et B B LREN SaySeq g swacBto e Siryfurd ©, B

h @i ishein B 5Cd ﬁhﬁ&?bﬁrﬁﬁmaﬂi@n@d i¢ drap into tHeestrddtuiedby
conduit for renmoval of fluids fr t he true&ure

whisemoagemensaf aispling petweniie @'WES & Mafes 54
the bore of the pipe 1, through the open val ve, and
into the further conduit for recovery. If desired, the
gui de tube 2t and guide plate 2p can remain in place
with the magnets Mand the circlips securing the
assenmbly to the structure S. In sonme enbodi ments, the
shear pins or seals between the drift 7 and the pipe
1, and the C|rcI|p betmeen the flange 1f and the gU|de

M ”~ L o . L |
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been retracted above the cl osed val ve, the magnets M
can be renoved, |eaving the swage at the neck of the

wW@Rwe/09036% t he only structural connection bet weenGBR@s/000273

pipe 1 and the structure S. Figure 7 shows an
alternative design of drift that is radially
expandabl e between a radiall y3?expanded configuration
shown in figure 7a, and a radially retracted
configuration shown in figure 7b. As shown in figure
8, an alternative design of drift can have a bearing
Fg a'g@eﬁﬁ'b &arl Be rBE0RE8 o 8UFEEE e @ing pRlEiHe pipe
|n or ear dgainst a separate cyli 'ndri cal spacer
rEBhgwégedttasmwwqwmgSfor ce fromthe piston 3p via the
drill notor 4, and thereby isolating the drift 7 from
torque applied by the notor 4 to the drill stem5. As
Slh%ﬁﬁlo'nﬁl flén‘%tfo?\s%f thl@fenh‘l?@dllméfnt tthe pistbhB3paand typically the

optionally have an irregul ar oval (or ot her) shape I n

amotar Gdocambe splired ta thenepgine g ihe cylingai &3 é\ﬁ%bearmgs
t
(Gt o R o cBaeRebl e fll'sy AFulePReSs

the drift through the neck of the pipe 1. Figure 10
shows a further design of drift simlar to the drjft
deigerae B3 @hpwsraryaireadamest ipr aﬂuplcam‘@?Hﬁe EHInCS O3
f
e, SRR 5 95 LAl SO phagd op e
t 63uptd ishuptioeatly splafed foctherdylinde 63 i @islet 10 praven relative

SeeRidy Bptheardna oty p4nd e dasiig Ofibei B 5. FhRFduic
Cﬁ é@&arbeé%meafthtd"' rtﬁe(tﬁfpeu@wsﬂbftreé:cytmdbeeenhmder to

ear agai nst the stem 5, and an arrangenent
opowadttwl Mnptay G .agdmetablqopms a&ms bepreviged fhroyghjtge piston
g{} g ntE for use with a connection sleeve 11 that
perk SIS PEPEE®e function as the pipe 1 in earlier
enmbodi nents. The connection sleeve 11 is shown in

figure 12, having a neck 11ln with 111t hat
pR@teruagétomatg RIDE B4r ﬂﬁ/aﬁ&@V?HFbemﬁ@d!%é)@ i3 patiulaslyeisagul
I d
o BRSPS RPN s afabrpeuc
alas fanhmteawall bt:arﬁlm’e hull 2531 gindtarlihnet ekingsedivas aheil tank

2 g(ég{”g’!p‘%‘n'\s?’ls(]g;igﬁg? ?r)'lf“ifetr f‘%‘r é«?g Qg\:é,}’ghlpﬁ gloapggﬁ the fluid
Sk%p &) 187bePredblé edb' Noﬁnal?’lﬁe@daﬁb b’e?wéén ed Buter and inner

ary wwthin the pipe as the bit r ot at es
uhdbs mesudin $hips B @t@uedmn,sbmivlislsa’m’t@t Q@lﬁ’ﬁ%ﬂfl faetogedn Hie

igh b vie e cBpdlEBonprbRE aSSARGACAREE 7 ReSIRPRT

aék@rhaﬂ ARV d5atik sphbed honPbpe distaledrm, emrmgawemlate
he nodified drift starts to expand the neck, Afte

swagelmdabtb eafberpﬁerpb@r@ﬁmsf Jh@x&mdeplqtﬁgzgmv&g gl%@%ube
a?gg@#%gﬁ[}ﬁgztséaé ﬁ'l?’lre‘i’g ﬁa@é@?f“iﬂ@ ntt isdeip ged to attach

e con I'guration ’'shown 1 n figure
1%empbidiily teethedall S vief malgeels greothebeommediiong @ previously
outvvardl by the downward novenent of the drift 7 .
Fogaedbe % shows a further enbodi nent using the

nodified drift 17 and sleeve 11. The figure 16

enbodi ment secures a flanged pipe 10 having a central
bd‘rhe WspEraina ofgha goidir plate €2 éybperl éo a¢Gptithé pipe? aod

p that, ex rtsfoc Sl%hlll notor 14, a drill
s@@ﬁf‘@@t Gt gqj;qqtqretﬁ}oa@a the same way as
previously described. In the figure 16 enbodi nent, the
flange of the pipe 1 is tenporarily connected to the
structure S by neans of magnets M and the bit 16 and
t he associ ated equi pnent above it is retracted into
the bore of the flanged pi pe 10 above the surface Sto
be cut. Initially, the piston 13p is withdrawn up to
the top of the cyllnder 13, and the drlft 17 is

e o o o, o s o o A A "~ o ' s o A A "
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spaced away fromthe open end of the bore by at | east
the distance of thedrill bit 16. Wen the pipe 10 is

w0 eooBe9sexured to the structure S, the notor 1BECT/€B2008/000273

actuated to rotate the bit 16 as previously described,
and the piston 13p is extended to drive the bit 16
through the surface S. The di&heter of the hole cut by
the bit 16 is sufficient to permt passage of the head
11n of the sleeve 11, and the | ower surface of the
notor 14 drives the drift 17 down until it engages the
upper surface of the sleeve 11 at the apex 17w of the
drift 17, to push the sleeve 11 down the bore of the
fThangipe 71 jsen mghtaritd/vitmm theyhorenef thelgsiideitulisy72tas before,

aind s Briery LatfBbanuli deldlinth e Byfo ERR IR e,

| e WARNGE |std3@alivesmda6@<@§ béfof®r Fheqsipé isveedlad Within the
contact with the E&ger edge of the sleeve 11. The

deoretof itre higs fobs Wﬁae%é&@@ﬁ down t hrough the
hol e cut through the surface S until the shoul der 11s
on the outer surface of the sleeve 11 engages the

UPIRG pigelT f &Qﬁr;@cﬁratéysa vhlvedtousingsV, Tiipicadli adladbed 1d a lbaer
a larger dianmeter than the hole,_ and cann

saaionronithe RS 7 Liviaibe lancentioRNG UPPRGERR of BiF Rig 71 has
d t

(B3RPl PR REMATIUS e cpe o
opistdre73p eewhichlis cbhaeetleyl aequalrydmng)rﬁm thatiretateg a drill stem

Sﬁs A $2oigho 718 BaP Shonfiraidiih Fids e, ohlSndlEiro

6Bha 4 %r&hétféé’ﬁt%r?&hd\;l@'frdm Mige LbBePSedtivn 7TNgnd serves in
sur ace of the sleeve 1V thereby ocklng7the drift 17l9e

t use he astansiudt to recovarithe fluiglswben the pive

RS R STR2P TR ol and fre BFHEHT TS Sk %F&?éﬁ‘the
dpyrelfie gipes Pugind the dmd@twe T2teand elwdrlllﬂ;terﬂ' I7|55|s
downwar d novement of the w de Eex 17

t BeRNRed REits dwkerand tor a rofansfdbbi 7§1tw§W§gSé’éTaP%e Oh 8&!&'”9
Hhd
ARG Bl RSB S2 The QiberRihtion 114 ¥ bipe
1I1 tabovvbéhe tYi-piete rheuSeAitheadnlhhg nmecrfemlaﬁ e tpjtﬁ@ &tp within

SATR < Rdaienith PASS thiemch1GS BPeTte bl Qe PRE 72! But has
2%@%@ ggimé@? thE fHe dutet BiahhiepaNhe V}ﬁ?e 79, B6 eNAtaHS Ipipe

om ng the retraction of the motor 14 and

p|7§t|$)abt93tp gass thmt@h tdsnpem,\e cuhiy thsbisébopesferakly with a

net can t|o ;
CEReE SR PhEh e The dijTeh GRSt i i AL B 7pYhe o
U QaftA7a0gmsh i@lsnmnaato fhe driftst 2tleseiebieantiot.s simlar to
figure 16, a circlip or other securing nmeans can be

used in order to fasten the sleeve 11 to the inner

o1 PeRginder, 9% AR ¢t oBRE AR oLy dnetiEst .
f coimgrish) & prrtoﬁ@eraltdh eods aﬁ\mhﬁbm e cd:ohhecuedptegemer hy a

further enbodj nent of apparat for con plpe
261cs St Hopeeies SpcRally by e LI e

DB b RIbERMR A6 380E H0H @RF%@;’S?%?{‘E”%&%%{‘@ .es
pbpﬂo;d&lw corirtected bbingir Aosite ladsrio gseleasableaaonngctors (not

banaw opifle ghidfiam 22 i 2 BuCieie e FREEPREERIonS o

at its lower end, so that a flange 2 1f of a pipe 2 1
to be attached to the structure Sis pressed directly
onto the outer surface of the structure S once the
hole is cut. The nodified enbodi nrent has a val ve
housing V and a spacer P as previously described.
There is also a notor 24 driving a drive shaft 25 and
a hydraullc cyllnder 23 dr|V|ng a pi ston 23p Fbmever

Y T o A — L ~N— "
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bei ng arranged inside the bore of the pipe 2 1 and
poi nti ng upwards, and the apex 27w of the drift 27,

wokioshoids3 wi der than the bore of the pipe 2 1 PEI/GB2008/000273

region of the neck 2 1n, being arranged bel ow and
out si de the pipe 2 1. The hydraul i c cylinder 23
operates to pull the drift 2B4%ipwards through the bore
of the pipe 2 1 once the cap C has been secured onto

t he upper face of the spacer P, and the notor 24
arranged above the cap C operates the bit 26 through

aﬁl?tﬁ)eg ﬁégo&{‘ﬁé tan&’%hé gﬁélte@gaﬁglﬁt e € ﬁgjboﬁrhenfwhg?gas 82
ecragalge nelded to meqolaﬂrel T2. The f2@ne B stqtelisas e, cylinder 73 and

Iéﬁ;gc%@eﬁ féo Pigindormlant? ook T BECRIE ST R g & B

&19 th the valve being open, and the cap Cis secured
to I'ock the assenbly onto the upper face of the spacer
P. The notor 24 is then engaged to drive the drill

CopBEnTRE 108RESSq o ae’bbei7c) s BByl v (B85 Fig
D&ﬂ&‘i‘lt@%gté?%rf@@elmjutslr@ 4 ypaed chip eéapr t:imImu@i‘snrh@

cyl'inder 23, in order to drive the downward novenent

owedges)dwhlph ipepergisachP@ERds NG e baheld i cerpRLesgion in
e AR SRR I S5 o ppe 71

ﬁtructgre S. OIOmr:]e thﬁ drift 27 and the drlllflbit 26 f

OBUring a6apE e e RUaaiic HIgTs Wit The allEahed Rorzd ari

Sﬁfe%’f“?ﬁ a‘iﬁfﬁ cfrhﬁ?"taff EBHﬁ@ct@d t@?&ﬁéﬁ %ddtthe&oﬁ@)'f ﬂféf\éyhnder 73
an the y t he

e cut
pissattaaed to tiee bedge 831 andfthe ny;hmiqje?Szwﬁh p}l @ff Ithlﬁj alachments

A Bemateied i o obind e iffer 35 B s S plEh e 7o

h¥6“tﬁ‘é’c' th€ geiftl 7Mpe@ssedd v tlh@ugﬁeh@trmérlb@ré e #resgipe @1 and
pull the drill stem 25 axi alleg upwards within the bore

othe tesispidreass dowa dhe paiside,ef ipe7H.of the drift 27
pushes up into the neck 2 1n of the pipe 2 1. Al though
the head 27h of the drift 27 is narrower than the
| Mhersplingralip®6 o tHeheuteeskrfacd of thehgipedtit ismadidlly

novenent of the drift 27 i reac
pEPRPressagheiare e W n s e e aiitpg SOHETEOB 72t
e b l; fi b
GaRBRE SPAG chigBe SR fil 1R LB (eI ¥ o Fpcdlar giove by
witlteesnepautfacd of the @mdettulmﬂat fohas MWrergam| vmmjn the
vvard t o swa neck 2 1n of the pipe 2 1, and
QF"eBEt @%g‘ﬁ?e};é‘ecur ely to the structure S.
Optlonally t he di nensions of the drift 27, the neck 2

1n and the hole through the structure S nmade by
dfinel rod6t82mrm@ﬁ’t Beaishielsledds thaApPEhEUdRGE of e Q%e plate

220 RO 1% Be ok, e pHRBigeG A ns b Sl
aldifheagithe pife ¥ heanteakich danroditihdrefore et mmvednmthm its
inner lip RB is conp l'ete. Al ternatively, 6fter t he n%k

2 bore Haof m]t%m@dewef eng of g aparyisyip thg Culte plgte

aErr e B Bat 5 difacsR B hY EHaEe Snd Kokt 6 fhe

t fgillrspérar752delby thpldrifieE7 (or ihlsenmevariantsy iecao belgitached to a
descri bed, and can drop into %he struct &] Il bit 76
mEBALISIDRDHAY OPHRERTRGS . e Balt SSSAMEN- Ryiahes i qyil bit 76 is
cylinder retracted into the spacer P in order to allow
closure of the valve. Alternatively, the magnets M can
remai n as additional anchoring conponents for the

gui de tube 22t which can remain in place after the
hydraul i c cylinder 23 and notor 24 have been recovered
to surface for another job. Alternatively, the valve
can be used to aIIOMIcontroIIed attachnent of a

" - N a o ~ A o o "
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structure in order to inflate it or otherw se inpart
buoyancy to it. A simlar enbodi nent of apparatus for

W@ owseewsng a pipe 3 1 is shown in figures 20-P2T/GBR008/000273

the figure 20 enbodi nent, a guide tube 32t is provided
with a flange 32p held onto a surface S tenporarily by
magnets M as previousl ydescri3®ed. The bore of the
gui de tube 32t has a lip at its lower end, with an
aperture to accept the drill bit 36. A flange 3 1f of
a pipe 3 1to be attached to the structure Sis
AIBEREES et 7 Hraf Pl SEorRS e B bR RHAGRR, Hho
ek guicRuslhRCE2 emporrily attadﬁmi foi tgemttemlmdusmef@r enagpie

FBERBRE] MARERS PSP HerDesh A A 508 8 ve
%@EH@E. aﬁtﬂné th médécﬁﬂigu?a émﬁhﬁ |r3l31g@|1\°é MPN@itA tik SIFD bit

previ ou odi nent, in the nodified
eﬂﬁ)@ldpmd mmrnhgtgmdambeams betwesn th§ Ipwgteadich il piRe

TGOS chreeurtags dlthe hufl 1R S B ek e PRI on

Vt’ﬂé %*hd' o‘t tﬂéfe&eéﬁaertuh@rété@sau@ Aariver caoprevivrishi aescsmed
berng arranged inside the bore of the pipe 3 1 and

dot eailiegenpwatientsand t he apex 37w of the drift 37,
which is wider than the bore of the pipe 3 1 in the
region of the neck 3 1n, being arranged bel ow and

OTHS ot 8D forhi part 3f 4.lodkiey myabhanisng, toydtabitise treshydraulic
operates to the drift 37 upwards hrogah the bore

chioder 15 g8 the udrBlatme2cad 15 RaGIBauhe ety SgraBioer
t h

0 2 8 S e Sy s
athr@ltgmaﬂabbcsrtesfactnag ashpivoiaaisteson leveugrms B4, whishadfei ¢

SRncas indeifietiat TS pPogsitS aus PR alhpl nidraulie o 8s,
g )&’eﬁﬁoﬁ 5P AMicFECHN broffReaiphs d4 anduricethd vids 82heThe

gui de tube 32t, the valve housing V and the spacer P

vievar atrs 8dlare piitally r@ﬁérﬁme@h@n theerqdé@r@ fke ReIE GApEVE o

rRGAD SraoT e e NS HBREng R Pl o RS L

35hasH hRICRER (ﬁ'\beslbcDWn)?@omtem@m ttteoflange B fmiltlee conduit.
t hrough the face of the strPcture g $ 5%’ q 3 i
pT Bus ihesapng 84 aga mave pivotllvsaroupd dbgyods, J&% Mo the

%ﬂ:ll#i%? I%ﬁlt c% h&ﬁ@v%?glﬁﬂg'réflﬁtl\tn%‘acg'@(’)\fffé(@]e g?yggt@m:gn

Showedet, Belactiaslyinovd amatly r@the tatheotods2s tamamas 84

hel d h
c v Al EKeSRTHEAER S0 7 rLagute, 37 aR e e SR
hﬁyc?ra"t‘lﬂ(‘,’ %?I‘Fr%%rtdy |§L&<|tbﬁch=ﬁi %ttnhllthb S, arbl"tﬁ\/dteémm&dkf

he outer surface of pipe 3 1 engages the UFE
s telameetooéne haothep amundféteh@dé 82nangdra bee@l. conbgurai

k 1 h 3.1 t h

|§ﬁgwn§n Fidkab GO bR ey dab e pYiier 28 8"
rdRb AT ardHHAedenas opfRsicendatrhs 8aymowitdveardgidneder
can be operated in reverse to gull the drill

35natheat|ar9umpbtt7@r pivoipeinisofthe regs 20fTh'$160rﬂtq5€a§°fiCW§'age

nlat58 3, B5R T 1B e A, Wb prdvdiits fisin fioeh Shichny piialy
¢ DAt eshbeiB ths rogs BRVGhel haohaiism fonéie Wickimgtafithefarms is
the neck 3 1n, the continued noverment of the drift 37

into the neck 3 1n reaches a point at which the outer
surface of the drift 37 engages with the | ower surface
of the neck 3 1n, and deforns the neck radially
outwards. Eventually the w dest part of the drift 37
at the apex 37w is pulled upwards to swage the neck 3
1n of the pipe 3 1, and thereby connect it securely to
the structure S. Optionally, the dinensions of the
drift 37, the neck 3 1n and the hol e through the

1 * 4 ~ o~ S o
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neck 3 1n has been swaged to a satisfactory extent to
secure the pipe 3 1 to the structure S, the drift 37,

wa@leaoB9ssEm 35 and drill bit 36 can be rel easepPCT/GBR008/000273

the notor 34 by splines in the manner previously

descri bed, and can drop into the structure as shown in
Fig 22. The magnets M may thei be renoved, and the
hydraulic cylinder retracted into the spacer P in
order to allow closure of the valve. Alternatively,
the magnets M can remain as additional anchoring

C I [ in
SPIRERG A cdriF oPapfid BaPbeindt e ch e ihing
headgdrekapad canesses wilbbs suffmiantf or anot her job. Fig
23-29 show different designs of drill stem Fig 23

shows a solid drill stemthat is not adapted to permt
dfl%’ﬁ’k#@r PA |st {hendHctidtet 16 @nt/tsl g Foteifion b tha 8l 2ns e wnd
ed stemin which ead of the stemis

ctherrilithit7 6.0 Orice tbe il bmty7GaISt rnteém atihe requigrehp¥tEingdt o

N T Y P e

dthtef W GBtaseeReAl BﬂihfeSpIFé 7t heheeistbraT@b, tthe eawtos Uil | thiel drift
optionally using a ball thread. Fi

&; 26 agd 27 %EOW
séfapdthe lt\76eiw§etherta9@||&5|t§5@f\"ﬁﬂh<5ﬂu thesgydp dube i <bio cut

t ' t
RISV EF bl ST; el PP P2 S RESR 1REGARRT
SFllbje?_éh@@{af] Mag'tcg’;htet c?ntegbulbﬁtt the I{egeoftrmaﬁé fteetlysel}hiﬁ down
al | owi n e dri o dr [ r . e
therorAss aioneras ibeyraal By Jfaulic biFian Brds s Rnkeflin e

I
(PR SRS PR E st mipREly e gareli
paa‘tannedlmrthje drili stat 26 fccptlonaHy bwapieperseoinreggper a ball
2- h

ieRsotieh sgns eyt 28 BB FoltakbhekiBelBlatonotthe
PiiRfor*R4. | N this enbodi ment, the hydraulic cylinder 43
is arranged on a side bracket connected to the pipe

and engages the drill stem 45 by nmeans of a thrust
b arjrl. The.,. i 2% 1 S
B YscBh g B it S 9827 Y0R8 manly

bmrﬁagﬁfthé)bm@ i, Mot In’ﬁsté@d nm\@sdugelthér afithtthe wroke assenbly,
of the bore of t he pi pe 4 aceﬂL io the structure
ssodheipipe 71 & nofiswagedyiod ?I%h Slieceve 4 1 and the
drill bit 46 belowit are w thdrawn, by neans of the
hydraulic cylinder 43 acting on the thrust bearing
\MCtrh:erthe ltioar of thie pipe 7di s passsol theoudiethel guige ttttfe {#leand

Cifeiovter il S B8 RVl P ¥ bife R 20 BB amparages
1id & tWetdEJ‘ﬁﬁ?%tWhtsfHoﬂvrf eFigame Af thidsoint, tiee 4Pring BRp 86 is

circlip ressed into the annul ar groove on (g
ommdongenmeldm oom@ssmw@ezg@ove@wrtheﬂmﬁj suiface ot e

ng e? lelf ,n%ré ﬁ'fey ewér]t%:lgn é&gw%tgfoge%fxghﬂgs Pé(ﬂtﬂfgutwards

OW fHe §rdovaas sHowriin Bigr48; tomedidmeyemgreaterdhan tres cutting
magnets M the notor 44 is started in order to rotate

t lekardetarjof gie dulbbit 78t he hydraulic cylinder 43 is
actuated in order to drive the drill stem 45, sleeve 4
1, and the drill bit 46 axially downwards in the bore
ofTH! kﬁjtﬂmgdlaf#@et]es ofh tHeadrilt bie 7Biis chﬁserutosclbhelgmlgaﬂch tiee
outer surface of_ the structure [
preeéeyadl diameler 9f thatripe K, 8@ Htﬂti'ﬂe g ?'?Pf oh e&ﬁP%% Sa
surface of the sleeve 4 1, the sleeve 4 1 is free to
slide axially within the bore of the pipe 40. Wen the
hydraulic cylinder 43 is extending in order to push
the drill bit 46 down the bore of the pipe 40 towards
the outer surface of the structure S, the head 47h of
the drift extends a short way into the bore of the
sIeeve 4 1 and mhen t he tapered si des of t he head 47h

oy o o a1 Y 3 a1 o o a1
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by the drill bit 46. When the shoul der on the outer
surface of the sleeve 4 1 is pressed against the outer

waeusaesedf the structure, the sleeve 4 1 is preweB2@®d000273

fromfurther novenent down the bore of the pipe 1. At
this stage, the sleeve 4 1 is in the position shown in
figure 30, with the neck 4 1@870f the sleeve 4 1
protruding fromthe inner surface of the structure S
As in earlier enbodiments, the neck 4 1n has a lip
that protrudes radially inwards into the bore of the
V.

S%n@r‘é%mm?ﬂ h[f'ﬁ{ isgdﬁél%d%ﬂﬁfoqﬁth;bﬁ” fl}taggf?;?]|1 A&]V\hen

tI-HtQN@\kéremesdilﬁuVﬁes Bobdln\tmea)galésewﬁhm thezpipe entjbafierghe he

%‘g@t@%gf é?eemc tFnHII J gﬁ%ezﬁde b,heég gﬁlg\fq'quéﬁétrﬁough
SHE etd?ﬁeﬂﬁlﬂﬁsﬂot’om%ﬁdéﬂ% indeeAull 52, sl eeve 4 1

reac es thi's axial position, in the bore of the pipe
40 the circlip 49 expands into the annul ar groove,

Wrendfie bie ThERFedle i RRErn R AE e aeaR
tth?o@dtﬁﬁéﬂnﬂer]tﬂnulbgﬂ a@hlftﬁeqb‘ Jbe/tﬁ trhevedy aialyAds befoe treugh
bore of the sleeve 4 1, at_the point sho

fthgunrerdnll 92 paihe stagewét@wnpmr%g Mpthhéhe&hé' .fé% Qipe( 1

iP5 n 8007 L2 Sondiy it el i indf R €2 he
thtaNﬁ\lvé?mlhoéemenF] bfemetafseiembd;r/] ragtdtt(tj\e pitve Vt t@lmetds thhe1

s| eeve At oi.nt cvl.i nder . :
clarouh iherinner NWkBE caBtnyes BRTIRSTadeHL réigiRag Bhatgglp
gl é\ﬁhl}ph ﬁ"}etsrhe\aﬁj% &f (ﬁlal‘%té’tI thahliBe Wk 1Ak AHY bebReut iMEle

bore o . Once the apex 47w of the drift
dinnpakek$2) botiomis am@nrteelomerlwrfﬂcetﬁethglll@w&ld g2. Ahhis

penFlstov 116 44 01% bePESF&f Bt SRR BpbanEFisek™

t ??ﬁ)eéstteﬁd@%m fHeanabeENE oftire haletim thesinhee hull S2Sandihe
circlip 49 maintains the nechani cal connectl on_het ween

thett@lrewérrmv_emﬁmdme pinge’ Upthirirequide Bibes (A8, t he
4
P ity s i g, abffirB iy e SUlerfagB ot e

dpwer hbpd2, | eaetvthrs:goc;.meth@rsmau Wydraitic chkindert854i8 retsactedpo
froma splined one connectiqn_an. .t he | ower .end of
¢ Pl Jqok the dawer a4 SRIHBReds 8o Mricey SRowind be,
il t%'uﬁécgt%oe?%zngrﬂ J4BiF 106 Quide diAervrana el pre Dy

swaged neck he sl eeve 1, and the
C|rcI|p 49. It should be noted that the shear pins 47p

T S

EESﬁ kS Uit AIﬂhFHUéhtth@ @W@taﬁ@néﬁﬁﬁﬁemom&ause the cylinder

odinents) in order to restrain the flow of fluids
i t73deﬂowddcked1tazﬂéletmpﬁ, albiheaaxialforess applieddmmpdengian of

Lg&gﬁ fag%&eﬁ@&éfﬁ%blgpé\gé Eﬂﬁ etﬁlglpgg\‘}%r‘it ‘th‘é‘(bwde plate 72t

S oWt being fSrcet dfﬂﬂfe 6utbr abm\m loy A ueadton fendmas treninner hull
where a [arge bore Ee 51is t?yo_ge connect e

StSr1ul6tSW9®eQ Aihe @ﬁlfg 7 mepvesypallsdawh dke Ring gh&én?‘ﬁ%ﬁ

e t
< J385h 158 b e Al s SRLAEE ey nd R GBe Nocks of
syiid aafie? bigdsadddcribge mdeal'ﬂhe\mesok ln Eompdses atj@ that
applied to nmove the pipe 5 é t owar ds ?ng awa Ié :61 §f
< BrotetesgadiylyauRGs elpnAde TSRS AIGHLEr e P! g DBl
previously described is provided in the bore of pipe 5
1, and connects to a drift 57 by neans of a drill stem
55 as previously described. Below the drift 57, a
drill bit 56 is rotated by the drill stem 55 connected
to a notor 54 bel ow the hydraulic cylinder 53 in order

to cut a hole through the structure S to receive the
neck 5 1n of pi pe 5 1 In the enbodlnent of flgs 3 1

. - . T 1 ..
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the flange of the pipe 5 1, so that the drill bit 56
is forced through the structure S to cut the access

whodos/09363 t he neck 5 1n of the pipe 5 1. Opti oP@l/GB2008/000273

some of the driving force for axial novenent of the
drill bit 56 can also be provided by the hydraulic
cylinder 53, provided that th8drift 57 is not driven
through the neck 5 1n until after the neck 5 1n has
cleared the | ower face of the structure S. In nost
enbodlnents the force pushing the drill bit 56
3&1[9@ 74 h§ tWe H\%HﬁSStt%rYH bt th@eplﬁé W'tﬁﬁﬂlstb/rotrhélv\ﬁ beyond
ext rnal ers 58 press down on
ahedntvey selcbacl:ehat thet enenelmkll 82 180 ihatpioe lip ¢laais dg IOWGH e

oL B RS ILSS, b B Sup BB B LSS Ryl

S§isEEABHRUS lind st sofertecleld, AR ehtotthe imgresusfate of the pipe
protrudes fromthe inner surface of the structure S

t T]‘e, adjacentliisopeinth @ eltemaiive i cap bedorned byt gekntpgpore

U A ot e £ Kbl 48, 118 B foRad iy 1 pe

Spwé‘d@@nﬂﬁe(ﬂ h%tmthét has aanrtdtemalgimlgleté‘retha’elskmaettthandhe
the structure S. After the n

sextestal diagpetey of igjberd of th?eg%ff ﬁclpldt(r@rgowerhtgnaa the @pex.
STAR st dnd bl 18 paS8niigh!the WFaldly ExteRdingtiR, hftkout

re by di sengagenent a spline between t
ddeﬂolrmatgem B sinod theepent an‘rthsaztrmtnﬁ tshmdenthamtt@ss@rmaly

SHageet 6F e Elmeral 85 s SR Bl En R Sidsment
t Rith 188N HyRB contiRGed B IVANPS PoraB dxeyedds the dyliader 73

motor 54 can be splined to the casing for the cyli nder
s&laivesto thenawgtationart §ipedal. | At this pRiBlPlherDagan@alythe

;QSB%@%msqb%?adrgtaﬂg br?LH% J:?ﬁf (ﬂ?%lﬁhcslgé Hrr?flga’rg A0 WFitiPthe
Tydastipayt, of&h@,dlhﬁtﬂ 4t thip amwreﬁémg$rbmetmdert surfdue of the
| ower surface of i ston

b B the B%C‘t T o ebioe T8a The b7 1661 BiebRi 7T is more
ﬁteﬁiﬁhﬁﬁ‘e Ee Qigigbﬁ %@ra;bu |ﬁuﬁgg§§egfabr§ﬁgg fficfgﬁ t‘tl@%‘éﬂ/lﬁﬂjer
t chpt@hes htlee appre of et dmflh 7@'fdavhethrwgtmm liBTausingritto

SN A AT B DL b e e
ROt Rldk 'tlﬁ@ w1, OAﬁelQ?aé”eAage"& ,thd dFBVENtHtoBgihasE ABEK 716 of

partlcu a usefu or attach |ng a condult to a
stheipiper®l, Hb@/ onteridimmetarsf thepeek7dn of the pipsuthisiiargd

o t r.wal

fefbutButnats ihis el fidn el aod e X ey RS 82, a9
h%hbwﬁ id Figde W17 ahd agnt Fhadinidrisiéhsiotitheeapmriuve) thetp)pe 71,
be recovered. Normally the space between the oHter and

i ngrthe @pey af the dety 7 rﬁr9§h0§eaﬁ@ Gliagedpierange Withjohien ot

a
< STEMRIESS b Rasrdh Sl At £7 Hholil tho blferaRKter of
f kisengeck 71h of kiag pipe Bpaeadefyrtornthenrnati hatllaﬂsz end, and a
guide plate 72 simlar to earlier enbodi nents. The
gui de plate 72 having a guide tube 72t has annul ar
SGeS (;ri]rﬂ{‘stbh?'??) 'ﬂéﬂﬁétl II? él%ﬁs?f)ly%%ﬁneéféa fotha¢rintrastol and
attac enpor ar | he hu via magnets or
omlﬂmlmpmviomwde@crﬂnedvsoltlsatythde:trdirbnbéﬁjcar‘rb)ptigp@lbfrdmp

end o the guide plate 72 n, t C p

T oun el et dtafe fotdt 73 elan ufo T ey e "hf it
7 1is atight f|t within the bore of the guide tube
72t as before, and has a very slightly smaller

di aneter than the bore of the guide tube 72t, in which
it is axially slidable as before. The pipe is seal ed
within the bore of the guide tube 72t by the seals at
72s. The pipe 7 1 incorporates a valve housing V,
typlcally attached to a Iomer sectlon of the plpe 71

o -— oA o Y 4 a1 o
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46 and 47) branches at an angle fromthe upper section
7 1lu and serves in use as a conduit to recover the

wo basdgo3ehen the pipe 7 1 is attached to the sPeT/ICB008/000273

S1/S2. The cylinder 73 and the drill stem 75 extend
through the bore of the pipe 7 1 and the guide tube
72t, and the drill stem 75 i $%onnected at its | ower
end to a rotary drill bit 76 that is suitable for
cutting a circular hole through the structure S. The
upper portion 7 lu of the pipe 7 1 above the Y-piece
;Hbg'ﬁeﬁwet Elgt(ﬂf Jéé[% t4q b@%ﬂ Bﬂeﬁﬂh & eyiider 78 4d Bﬁowh‘im Fiy

7 pass through the” aperture of
e, (i#eordeitte r@Rove Ulltle e nmtba'v'g énormjﬂmw\@r boneaf thﬂeplpe 71

out er di ter he
elGiitee Fopipae Ty icoaied a3BetppeliesBhBa 4 e
#ees {headtk Tan Tybiealty inke!

qﬁ@%f@%p%%n é@?gﬁ?g*t e\gééﬁa?blt 76 via aﬁgrlg{ 77,
vdylintier £3 sétradtathe oatocaknve the level«d dhe yalyedarwhigh is then
qu(%%Elnder 73 i's supported on the guide plate 72 by

8 1 conprising a pair of parallel rods 82,
whi ch are connected together by a bridge 83 at their
upper ends, optionally by neans of Qﬁleas

corassee @mq@l@m@@ﬁhewd%@@tma@@@ h @t%FhedaéU%gfe witl

;

B S S et
pthatrgdraulichatlindet uansmittmistatthe gwdeepladmtt&ouglm Hrebhtramedsil

the rods 82 and.the enbodi nent s, t he

b insplogRopeviRaSR ey Sy oA B3 Bl g e asks, i)
S|§>ei9ihb§% e%h;%ncué bﬁﬁﬁé%%?no@&% SERYrE Sidll BstetdisetaniBe
ate t

/or to wl'l” S 1 during drilling of the
hsWaag;ed topthieoguitié platado Iseie anised! it Iﬁ)ethﬁlséfélCW@ b&&@re@

@%?H[?r 5§§ﬁ\>/rent§;5§f?§ gfng@ﬁswa&ercﬁl Tglﬂg%r%lﬁgl ate fan
‘“ﬁ‘é@niu%pﬁé‘@ﬁﬁs%r@@té@ﬁfdﬁﬁ FRMD showb&ublelath embodlment
r%res& on in the annul ar groove so as to be

etffig 49.arebodimaricbeguige, @la{;e 5@3-,&’[ ieaqﬁ(glpreﬁgpwge tubes

ﬁ%?%ﬁ%?z upEITEEh A RS a Banielohd (. 2 hef) hAg et
t @BRhheIn beadatdeediboetef tubbe The $mdlsla diarsetes gatdeatubesl can
to the bridge 83 andthecllnd %5a%¥)h all,.of .th

2be a8iRsatiBed or ther 18 AOGTBROYIaY A1 S g tatiech the
Qﬂﬁe?flaﬂqu iHe %%F] rFHlRpS'F%FiIlé)fhe7gl}IHe p?é%et@ aftaémﬁ:i ti'f ’dhfethull

own through the 1 nner” bore of pi
asd \Mlmargmﬁs B‘R)t;saswrdawdetsnebedne@ﬂwé a'fﬂettW@ S‘f:m@“ebqrel

RSP S A g BelB BT LRSS Ry 1 s
O%ﬁfa%qorbﬁdﬁr%aﬁ%eh@#n%mécauméen farRe GRide platk tdwhe hull

sprin In corrpreSS|on|nthe

aSﬁuIchegtf@o&fealeOmelbeﬁr%ﬁ adfachad do dhe gHdeiatgeandipe

2

saivagt in Bie bl S1hihe boil BEMAGn the UMl 87 Sahtiodinobdout
t BepatRIRslY tisrelGRGRe @madllisore yilsks. pOptlenéag/ omebobetht dfehe
unlt i s deployed, the drill bit t he sane

dsavathsre pipaseanbp aised 1o dﬁhﬁervﬁﬁ%ﬁr%t&ﬁﬁ&voi‘i@r lagafup and

AR e, Ppldhoat 56 yeh Quskilifhife'stehlhal BiEfold
gebARinY esyy silsat Afiehigd viold hhs beenfmm;ech’thmomgh the small

attached to the drill ste&?i bel ow. t he dr bé q
i RospRPesdhe k108 bare pipainge Jat0gk QUiFe ibg swage
supported on bearings in the drift assenbly). Once t he

drill bit 76 isattached to the drift 77 or the dril
stem 75, the unit can be depl oyed, and the guide plate
72 tenporarily attached to the outer hull S 1, for
exanpl e by nmeans of magnets as previously described.

At this stage, the assenbly is nowin the
conflguratlon shomn |n Flgure 42, with the dr|II bit

e o . -~



10

15

20

The rods 82 formpart of a | ocking nechanism to
stabilise the hydraulic cylinder 73 on the guide plate

w(@ 20089363 0 secure it there during swagi ng of BET/GBa®B/000273

the inner hull S2. As best shown in Fig 39, the rods
82 pass through axial bores acting as pivot points on
| ever arms 84, which are conrfétted together at their
opposite ends by a small hydraulic cylinder 85, the
extensi on of which can pivot the arns 84 around the
rods 82. The lever arns 84 are pivotally restrained on
t I h Ve i | SRrgment
rt@ﬁg%%@érﬂu‘ﬂt eﬁ‘(:tg%oléjﬂlnt%le?I iegsa?%?r’kﬂ))éar;ggﬁ@ %f Ushaped
bsrabeinsertn Qptivhalin i ruonbercefesiichauniisecan egaghad abf

aveBioN Topicns oae e odiar rull S BPpIRY iy Bhiiwinp the

CiﬂHQPﬁuI@?%aﬂ%@hé%eﬂ%;ﬁ@éé‘t@ré Psthed throgh cérthin pipgbeand

can, however, selective nove axially relative to the

raitsil@ed behween diffegantripes immaintatkiduiditn trafeierRaiNgn

shqoqwn.in Figure 4 ' ' mal | hydraulic
c qﬁﬁﬁ%@ﬂggggg0@?{%%&@@?”@ﬁ§Q¥ﬁgﬁ§§hs are pivoted
outwards rel ative to one another around the rods 82,

and a | ocked configuration shown in Fi%@ 39 and 40, ..in
wMiogliticatiens aadl imRiayemate capiaipeprgsated wiiqudepafting

t . : I
18 35058 o MR OBRLOE, VS, B ERchu iogimont
Tears be asbdguttevarzmts batteediive trieghanism tI_tacI _IpuII nhe _I‘.’Ieift
bR BT S SR ol SRR Rlbornec
Lgﬂ&iﬁ‘.g I@éorﬁg%n%ﬁgfeﬁ?é’ﬂ\‘éer‘%b%ﬁ! heieCh 680Brc0¢ros8BbEEN,

bearings in arns 82 runnln%_ln wedge- shaped
r ane irsethers fHe tress stttien ean beTeendotlidie drift can Pa&kPported

tuated t i ve,t tati '
G LR BT S A qdehopg e R e
r pbak Wrgnat istexPahaigl thetheek! tCalgpsibke drill bite cph dteausetBpith
wthin the hydraulic cylinder 73 is extended to

h
t Bay whiheembsdiments ovhichesxpiapd radially dye tgiconyi Ugglﬁgrce,

th 74 . f . it

e ERy PR R A S Hhtetafaant iReh i R BAROR have o
t hk&tmgtcgambltérl th&t da:jn bs at:bﬁmnmttatéd waithén ﬂmc%ipleldtrgnﬁby
the guide plate and,via that_ to .ot er . ,

{ Rlovnacderlpymoatand atyed ptbe it RuShefepibe Jithout
I : : ' in&t ' t in

L B 1o K A R el |y
the drill bit 76 is retained on the drill stem 75,
optionally by a reverse thread or a ball thread, which
retains the bit 76 during normal clockw se rotation of
the notor 74. During penetration of the outer hull S
1, the drift 77 is not noved axially through the pipe
7 1, but instead noves together with the whole
assenbly, so the pipe 7 1 is not swaged to the outer
hull S 1. Once the bottomof the pipe 7 1 has passed

t hrough the guide tube 72t and the outer hull S 1 into
the void between the hulls S 1 and S2, the apparatus
Is in the configuration showm in Fig 43. At this
point, the spring clip 86 is no longer held in
conpression in the groove by the inner surface of the
gui de tube 72t, and the spring clip 86 therefore
expands radially outwards in the groove as shown in
Fig 48, to a dianeter greater than the cutting

di aneter of the drill bit 76. The cutting di aneter of
the drill bit 76 is chosen to closely match the
external dianeter of the pipe 7 1, so that the | ower
end of the pipe 7 1 is aclose fit wthin the hol e that
is drilled through the structures S 1, S2. However,
the drift 77 is not driven axially within the pipe
until after the penetration of the inner hull S2, so

o -— o oy o o o



10

15

20

25

30

the inner hull S2 to the stage shown in Fig 44, with
the end of the pipe 7 1 with the neck 7 1n extendi ng

wo koosigiz6s he hole in the inner hull S2. The doremaBe008/000273

novenent of the assenbly and the pipe 7 1 towards the
t hrough the inner hull S2 continues until the radially
energi sed spring clip 86 (wich has a |l arger dianeter
than the hole that has been cut in the inner hull S2)
bottons out on the outer surface of the inner hull S2.
At this point (shown in Fig 44) the innernost end of
&Eﬁ gipe 7 1 (and the neck 7 1n) extends bel ow the
/8% end of the hole in the inner hull S2, and

further axial novenment of the pipe 7 1 within the
gui de tube 72t is prevented t he spri clip_86
abutApngraagszfétarts Qftkuigs ffféqfa %gtftﬁafq’ﬁ‘ﬁ‘gﬁpﬂﬁﬁms

Q%'é js point the small hydraulic cylinder 85 is
retr YEd to axially lock the lever arns 84 onto the
rods 82, thereby securing the hydraulic cylinder 73
|nnnvably to the %%lde ate 72 aEH the Dipe 7 1. Once

the arGeEdgl having PRFRAGSY e cylinder 73
|s ex t;fé?’fé)‘? m%%h heidiorinta Rdid iArtRs ahruthige toveceive a
stati narygﬂﬁ% dn Because the cylinder 73 is now
Iockpdnmm<ﬁhhemopdumall the axial forces applied by

t ft d 1,
ond B aBandetAPeSY RuBEER S ISR AN NG Rera
for C%@s%ée bhﬁleoéﬂrﬁwthéhdi h§vihgta/t Ieasteamt pmtltoﬁcbha:teh&ssa
t he i nner [l S 1 is swaged. Iﬁﬁrlft 77 npyves

axi allargeddtmemSt@n Hasethe I‘qutOfﬁBQé%tef pageRISiE kK
In, which | of h
necicd wiviog gl aufpEegIhatie gHfahuenaécs toud,
1n condiritsesml pabsayd dafahemmﬂuudasd tcaaxmmq/thaqml@@f the
around the inner circunference of the bore ofthe pipe
7 1, canduibe | owernost end of the pipe 7 1 that is
protrudlng beyond the | ower surface of the inner hul
S2, so that the |lip clears the | ower surface of the
inerAgpadrhtuS2as dhined jn clgiph dahpyingengiopdeechanism

o o G 2R ERon e Baapd Rl o5 ool
Its %&Eéﬂ&tcul@tt@tﬂeeéﬂsbtw yomduitan be forned by a

counterbore of material cut froma single piece. The
I|p extends i nwards by a predeterm ned di stance that

? er Mphaaf gt GpIgE I Bl wprhR st oS comrises

nar r oyssilidiaRinghthaeisdiasethiasliair outvarddhiromea graayepers the
through the inwardly extending Iip w thout deform ng
it, boutespwdace AbtheRONdYt the drift 77 is wider than
the internal dianmeter of the circunferential lip, it

is eventually driven into engagenment with the |ip by
the capparatesiasclaimad in foy caceX@lains by, t\hél’ejm’fh@tﬂ@?k

poi nicampirgstualy nicRpdraigHrifudadin e egal
t he C%f %%Jeé%b%ngmv\h in figure 45, with the wi dest

part drift 77 at the apex pressing on the inner
surface of the |lip at the neck 7 1n of the pipe 7 1.

The neck 7 .1n of the pi

(he aRpPRresds ad sinrdarin REu 4ob TarBH fie g RrTe i the
cyli ngﬁfeﬁ heuﬁténsa|tdaesa@@anafspabeddromth&éndomhe

t hr oug e Hp, causing it to deformradially outwards

unti | paseagh.i ft 77 passes entirely through the neck 7
1n of the pipe 7 1. After passage of the drift 77
through the neck 7 1n of the pipe 7 1, the outer

di ameter of the neck 7 1n of the pipe 7 1 is flared
radially outwards, and is wder than the aperture in
the inner hull S2, as shown in Figs 46, 47 and 48. The
di mensi ons of the aperture, the pipe 7 1, and the apex
of the drift 77 are chosen |n cIose tolerance mnth one

L, T T o o o a1 L ——
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46, in order to renove the drill notor 74 fromthe
| ower bore of the pipe 7 1 belowthe Y piece 7 1y, the

WERWe/070383 bei ng now securely fastened to the iPCEGBRWRI00273

S2 by neans of the swage at the neck 7 1n. Typically
the cylinder 73 retracts the notor above the | evel of
the valve V, which is then 4Rosed. In sonme enbodi nents
the guide plate can be held to the structure with
magnets or other tenporary attachnent nechani sns and
the forces on the hydraulic cylinder transmtted to
the guide plate through the frame 8 1 and the | ocking
devices on the lever arms 84, but in sone cases, the
lgoc kinppatietuis cesclaiaredia caint & ed claimd,dneviich e eordril is

and duiiar ancgneReotusian s AeopEngeus anRuRl fiab HramgLe
bor & idiSifcanRbiinoaidring Bagd. Thus a single gui de

pl ate can have multiple pipes connected to it. Fig 49
shows such an enbodinent. In the Fig 49 enbodi nent,

the quide piate has at |east thr [ ~and
For, Arsiaiete Brrams s nane ohPEfuddre hepiryR R
and 9REchaMidRor®R deamdertigsiceidtivesehe toheuit dkially thrbligh
di amet er gui de tubes can be as described for the Fig
30 erthetoteeinttheSMICHHR. be used to attach the guide
plate to the outer hull S 1, while the guide plate is
attached to the hull S 1 via nmagnets (not shown) as
descrigietdarerdd eaimddim amporewf cldimsd -7 ibekidimnan eal
the guide plate to the hull andmgrevent | eaks ﬁF#P&%h
it, jtagimenignesnanis ig lRIAPAREING FPRRE IR SATIWE 1%
the gui | t ide i 0GR tthe Boriduit.
tubegé{g@gurgt%fag%eé@eto t@gbga%léeéﬁﬁgegm sgv\gged to
the hull S 1, the void between the hulls S 1 can be

ly.through the. . ni.pes.

1T oS GRTet it ARV ERE APPSR RED

used Ofsafc%hhg BedMRistn Soffprishs avanilbwiie ahaating! bit amat is
|

fluidise the contents, which can be very useful in th
eventadveacetaxiallyiky @ biftdiiving meghgnism eompyisipg & Rylraulic

voi d has ,been ' the smal|l bore pipes the
|argéﬂﬁaﬂsfﬁP%iﬂﬁéh?ﬂéhpgﬁﬁgﬁ gui de tube 92c can be
swagedto the inner hull S2 in the sanme way as

descri bed for the seventh_ enbodi nent tjonally.
ni@befpparadurAs GiAIMeddaRias A ﬁﬁb%%ﬂé@@&@x'”gef and
| ocat |y i it intodhtadtavit thel dirddiere
t ank é\hgﬁ:hl %Jr?ﬁ@e#]ﬁﬁte%ﬁﬁheggnggg bg heated by heaters

i nser apd dtibes trghmosetraint op theesxpantér cievicel thraighuiberask.
different pipes to maintain fluidity, before being
extracted through one ore nore different pipes.

Mpgli fh@ﬁéiéf@ aé%@@ﬂfiﬁ\éﬁwﬁesmca@wwi1rm<,:mwnrohttad

wi t hou eparting fromthé scope of the invention. For
exanpbrpander devicenisapeteddwitbranecpertipe thaldg wigenthan the

i f the dri; hanj | drif
Upver et nstigie PRiERIR PR iR Bt nek®

downwar ds as descri bed herein. In sone enbodi nents the
rods can have a square cross section, and.in %%Q%rs
tHa cApparatus es@RINGS IDAYANRIO! alaEng i 1T in Whighkthe

supported on i ' '

doos. Fspandl AR el b dfodld charpeonitifatdPbesicen an
expangipanddecaeijuralien hags fetractid ¢onfiguratiaran be used

wi th any of the enbodi nents, which expand radially due

to centrifugal force, and contract radially when
stationary, and such bits can therefore have a resting
di aneter that can be acconmobdated wi thin the pipe,
thereby all ow ng depl oynment and recovery of the dril
bit through the pipe without requiring the drill bit
to drop into the tank after the cutting process.  ai ns
1 Apparatus for transfer of fluids to or froma
structure, the apparatus having: a conduit having an

. o o Y T
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portion of the conduit; an expander device adapted to
be received within the internal passage of the

w@ewddase3 and havi ng at | east one portion thatP¢EHEB2008/000273

| ar ger di nension than the neck of the interna

passage; and a driving nechani sm adapted to drive the
expander device through the48nternal passage of the
conduit, and to expand the neck of the conduit. 2

Apparatus as claimed in claim1l1, having a stop
nechanisn1conprising a protrusion that extends

I di g t ] ti i s of
1301 Aol 8 Al\%par ity 86 BPBRirRYM 212, 1R wiih #he

Wher eixpahtier ddvige immwedno iaflew massegequ él‘rrﬁt drlil gteNd hat

bi ased r adi al | d
St f 46U (PREXEBHRIE G606, ATSLIAGR (TS gl 1 ey
one éﬁﬂeﬂ“% fsilsé ate td\‘a%glqphbb 0 EE kxsaIri derseedby the drill

r adi I nwar y exten protrusion in the interna
sur f stemof the conduit. 5 Apparatus as clainmed in
claim4, wherein the protrusion is within the bore of
the internal passage and spaced fromthe end of the

PRS S PYSHAMNRRA RS ¢l8inded H anyTBfe ioh cllias -3 d’iaM@argLﬁde in
whi ch the conduit is tubular, and the protrusion

cont iassembhariausing therepraluguiith eeneGin@nddiaing f PBAE o
fot
ol i e Yhpo BRREOAARIRGhe NS (PRORE bander

expandigicaliedrvendhiowesh theeondoitui t axi al 'y through the
hole in the structure. Apparatus as clained in any one
of claims 1-7, including an attachnment nechanismto
eﬁééﬁa C&P@Igﬁﬁe& HecefRdw in Wﬁld’h‘"@sﬁbiélﬁ&%%ssembly
expander device is driven throug
condu:an ha\epmuitiples casduitsacomveated therettne of cl ai ns
1-8, in which the perforating mechani smconprises a

drill with a cutting bit that is advanced axially by a
bj é d&hyarafLd RS BRafthedi AAP bhel dtelamaydn 8uin whicklthader
and piston arrangenent. Apparatus as clainmed in ¢|aim

9, whexnsinder Hevisgdelpaspblysannestad ihesiriligiem and s

arra t

ot 1 ct iAo K inEPDn RERIAH ok B RE B tnd Elgardet
devi cgevibs girolgh kise neck. Apparatus as clalned in any
one of clainms 1- 10, in which the expander device is
tapered, with one portlon that is wider than the neck,
and OR?BQ%%é R8¢ gd i aﬂ rorn%"@rclélﬁﬁm b @elrﬂﬁﬁféh the
Apparatus as crlal one lainms 1- 11,

whi chsmhtﬂu@dpmd@bubla/slﬂe each witblain @mtapa@d andnaﬁraﬁg'&ace

Con | G B Sondh e & RBE o SO ASHE ) B TP s
one Oy ﬁmgaétm%u?re betord theickls epafde@steinat he aeck is

aperture | ow passage of the drill stemthrough
t he esypantied wben @qqoram of Hheoneet istleeatsddr on§eypRd

aperture t ue applied to the expander
deV|c@nﬁ§S%Hé§3$ §ﬁu§€5%1 14 Apparatus as clained in
any one of clainms 1- 13, having a gui de assenbly,
housi ng the conduit with the neck, and, having,a flgpgg

t 38f aAPPRtaiuSas shaimeariy ciaimnEAtNeRrPORAting2 Easilignt o

conaufp e SERRTPR e S ekl P8 collug o Bsiont
a si nyekirgdelecabspgirhintginetiav e firsi radizlly coompressed

connect ed t hereto.
configuration during passage of the locking device through the outer
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16 Apparatus as clained in any one of clains 1- 15, in
whi ch the expander device rel easably connected to the

wa@leioBl9ssEm and i s adapted to di sconnect ther ePCDGBASM00273

passage of the expander device through the neck. 17
Apparatus as clained in any one of clains 1- 16, in
whi ch the structure has a défibl e skin, each with an
outer and an inner surface, and the conduit is adapted
to pass through the outer and inner skins of the
structure before the neck is expanded, so that the
neck _j Wal: i i ' gsaded
- opPe ShTRREdRBa to pREhp Rotont Yot atte? pasay
Appa:tm’oughlahe Epmrmdkm fona wlzca'aim eﬁpandaﬂomh Qriigaration '@?t
resilient |ockin ev . ocat on the out.

of t KeSiElRAReeoe oubbdfe i SR aeoTBURh HEnge.
maintained in a first radially conpressed
configuration during passage of the | ocking device

tHigr oigiparieis ast Gaimachin amuplesedingaeiaim.da wiich fendidve ¢ s
configuration.after ssage, t gh the outer skin to
ar adﬁ%?h%ﬁ'%’ﬂ 5%1%%%953?}??% ﬁpggug# that resists passage
t hrough the inner skin after the configuration change.

Apparatus as clainmed in any preceding claim, i.n which
2 dppasaiusaEseiristged B apcieseoing ¢lan.dhWhiehy fhe drive

Appar [ [ e (s Ta o I ' ich
the- arr B A SREpighiA Y S EOrERRY batelobl) O
el ongaiénding paexled fulineocqraiuit, batl coonetteddoribeicondaihd
connected to the conduit through, | ever ns_t hat
engadBroved lgveepigghat ﬁ@ge%@ﬂ'gtdﬁ%%{% g Goputt.
attaching a conduit to a structure, the nethod
conprising the steps of providing a conduit with an
it erAalethad Sarcaitdtiingng candeit ko afstiueiurg, denvpthachr ough
a face of the structure to enabl e passage of a portion
of t HOMRIRILY e AEHESE the hole; passing a portion of
the conduit through the hole in the structure, whereby
the neck of the conduit passes through the hole in the

st r ueraviginga eenduityith ark isderaal PatsAdeN ARG BNEKD be a
tricted fit,| - i Vi g
devi cBTPGR R BTck off Sfdoireio'sifufpasttlo of a

expanswtiofl o it condigntireugiotite loslepf t he i nt er nal

passage of the conduit in the region qf the neck. A

et hopRSsing. A ORRN Phihel cansiust throlpirfieinole RLthseigtdte,
pass GRAEBARRS {hste in the
struggﬂégﬁgﬁﬂgﬁkkgéggif?e edgﬁ% thg ho e.g ne?#gd as

cl ai nstdudioregl @im 2 1 or claim 22, wherein a stop
mechani sm.on the outer, surface, of, the c Lty e m .
The. it peroAntss deviee SRR otk 5 TERLEids) & e neck
met hogl,@s clainmed in claim2 1, 22 or 23, wherein the

neck I's deformed by the passage of the exrander devi ce
f r om driving $he empandardeviasnthreugihpaeriien af iheveonsils whereby

f th K h th |
devi ol el §eiteafianS pbat bR Bfule Figaraiage of the
Secongoﬁdmfinquéaé?i@n,ofitmewb'cle.h it restricts passage of

t he neck through the hole, after expansion of the neck
by the novenent of the expander device through the

cPar o o5 A Gayfivd it ORfin 27, SR e int RoERYs pAGecR! through
t hr ouge héle arenekibhdPpeyondithensickcture ai thetophosjis endarhthe

the distal end of the conduit.
hole.
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A nethod as claimed in any one of claims 21-25, in
whi ch the expander device is assenbl ed bel ow t he neck

w@roosheo3ed st al end of the internal passage of PEEGB2008/000273

condui t, and the expander device is pulled through the
conduit fromthe distal end to expand the neck. A

met hod as clainmed in any onddof clains 21-26, in which
the structure has a double skin, each with an outer
and an inner surface, and the conduit is passed

t hrough the outer and inner skins of the structure
before the neck is expanded, so that the neck is
expanded when a portion of the neck is |located in or
tyey ondvightigod as efaisledrin afaimhet et clainh @2 . wherein a stop

mechanism on the outer surface of the conduit limits the axial

movement of the conduit into the hole.

24 A method as claimed in claim 21, 22 or 23, wherein the neck is
deformed by the passage of the expander device from a first
configuration in which it allows passage of the neck through the hole
before the expander device is passed through the internal passage,
to a second configuration, in which it restricts passage of the neck
through the hole, after expansion of the neck by the movement of the

expander device through the internal passage.

25 A method as claimed in any one of claims 21-24, in which the
expander device is driven through the conduit past the neck until it
drops from the distal end of the conduit.

26 A method as claimed in any one of claims 21-25, in which the
expander device is assembled below the neck at the distal end of the
internal passage of the conduit, and the expander device is pulled
through the conduit from the distal end to expand the neck.

27 A method as claimed in any one of claims 21-26, in which the
structure has a double skin, each with an outer and an inner surface,
and the conduit is passed through the outer and inner skins of the
structure before the neck is expanded, so that the neck is expanded
when a portion of the neck is located in or beyond the inner skin of

the structure.



