SMALL MOLECULE APOPTOSI S PROMOTERS Techni cal Field
[0001] The field of the invention is diner-1like smal
wondeamd7es pronot ers of apoptosis. The conmpoundBCDUSI008064676
i nvention have a linking group that connects two
bi ndi ng domai ns, each of which contains two essenti al
am deMOUNT SFORIBLEMOUE PREYVENTER BOWNEHS
mmc the activity of the protein known as Snac, and
are thereby able to pronote the initiation of
apopt dSREOISTHEEEbRIoN OIS Tar B Rinail¢f 10 rePRESCATIONS
treating conditions where initiating apoptosis is
sirab ' 1.0 ha j.cal: [ 5
O o o T Bl ot e B, B BliERon of U,
i nAphkcatioueNopieiif4.488, hbmbostadilsd dflapyld, 2005 as a CIP of US.

mul.ti-cel |l ular or 1,Ss. . Abnor j nhi bi tion_of
ap‘é‘é’?]é%q%gni %a @fﬁ%%gk vgf‘éga‘ﬁﬁsen?ik%dngﬁ]eﬁﬁlp FmhingV02 as a CIP
di afARESon YNBILASAXERSSNYCONGH) YA IWANCIOlva€ Fidd SRAUN 2001 and
is inplicated in neuro degenerative disorders such as

Al paeddngsr UsS. dlatah . 0p16,88optiese epplivetiotsherdapaertti ae expressly

dr ' recent, appr.oach to overcom ng the
cl ﬁl%lg?gfa?%dr%&eg%e% Hc]iﬁllfélp cil[}'élgffé%ﬁ'ance; see, e.g. Makin
et al., Cell Tissue Res. 2000 July; 301(1): 143-52

(" Apopt osi s and § 0003] The

nmechani sm of ap%ﬁ%@éﬂ%h@%t&? SS speci es and

executed with a cascade of. sequential activation of

pr ot eases call ed cas;ajégléié?fﬂ@w]@éelgm vat ed, these

caspases are responsible for proteolytic cleavage of a
[000d] oad spee invanhias relasds| asnenlly &r hlomout prgveniprsiused &l the oil and gas

l e c - (i nhi, it or - qf - apqpt 0Si .
pr%lt(a 1e"l%:tﬁ/sl) %llplé%ﬁ?ag{}g 1i};lelpic/)%%c:‘;{t% %tg‘%“sr%fgeﬁ ﬁ%?g)ll?‘?"ﬁ% pcrg\éebiege\gl’th a novel
anbormepscotigngmeetanéth. Smac (' Smac' stands for second
m t ochondri a-deri ved activator of caspases, and is a
m tochondrial protein) binds to and inhibits | APs, and
thereby pronotes caspagrcR@binvbajton. [0004] The
protein Smac has been shown to inhibit a wde variety
00 | APs i-S1 kel r - of 1

000 ot ooy e ariral 38 AT Bpeft S U ADB O When ariling

( 2008);inVer kageplectil ahd gaOsiplordieh 48BE3tERO0O) cesanabt be put in

Vucic et al., Bi.ochem J . 385(1):. 11- 20 (2005). i
N Diafe 2TVt BT U b yinst R L MRE A Ao BEt Kl the drilling
begstivaleWbnt @uai Well asdio! HBREDistinbR%s 2 By Rt Elfgi’/taﬁer (BOP).
caspase activation. | APs are conmponents of TNFR

unor | r.re ) I I nhiki Lors. can
10004} Vert "TRERRL Ponaf Rl T RER A v Aot SBOAET Fof Bampe,
prdliling veshirran oilyor fag raplordtion dnvandsi panofrtaigmy atety of subsurface
apo ﬁoti c_si gnal . ¥ 0009] fective %ﬁ&pt 0Si S , )
r e%ﬁ% T SHCHRS OBni¥FSr e SACT NI PG aRIFpMPHipFsehtpecific geologic
t r @Rt IRMonRLEE € ¢ s t i -etc) Nt
occurﬂ?;s a resul’t&ﬁ?xag@yﬂ%ﬁ’ggg?ﬁ%&g{e&é@l Whi %%Chqg%r may
i ndvinksiin trapped Huisla sesgashat difforghd fotrhEomipsessimes,t amdt e formation
aporgtsorsei Sh Al ter.ﬁgt [ vel.ﬁ ddetke%%l ation can OCCHE as a
r LGP SRS BHOEGEET B JaRth Hee e iseptiPags!ipergrs generally
acidjisted hiblehst! RS tthy ifdnhatibe ior&k @Ry, Gbr SRBRPIEAMcreasing a
thus allow | AP to prevent apoptosis from occurring
whisasity os¢gling mudrd the waiforediecicssing pamphpeesswesie fite surface of
cq fjds can replace the activity of Smac and thus
pronote desired apoptosis. [0006] Debatin, et al., WO
000 / 086470, describes Smac- pe(?t,'_des as _theraﬁeuti c
[ ents LEF A aF5PHLES dHABRrIrHHBE atResttiont nwhen deagdibore may
t r nhed ,t : | tizi J
L R g o R Y p SRR, M B B8 b the pressure
apoptosis. (TRAIL stands for TNF rel ated
apopt osi s-i nducing ligand).1See also Li, et al.,
Sci ence, 305 (3 Sept. 2004), 1471-4. Debatin provides
in vivo evidence that Smac i nduces the eradication of
certain tunors such as glioblastoma tunor nodels in
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addi ti onal heteroatons selected fromN, O S as ring

nmenbers; and wherein ring Ais substituted with a
wQ@e@apoy7epr esented as -WX, and ring A is subBCT/USL08T064676

with a grouprepresented as -WX , and each of ring A

and ring A° may be optionally substituted with from

1- maialddriletdi onhk veallbstd. t ¥emmsthsuddeats], ¢hef oelliis said to have “taken a

St R PSSPy a b Oy o st Sirodyeed by an
I n@kﬁaﬁ REesthlavioh TRERIIMG FaPbe FIRuId'a fa 88, 9@5 QR Binkdon thereof)
substituted C2-C6 al kyl ene or C2- er oal kyl ene; or

Wl@‘emthb eV@élbb@n dlhgrrelesvely deghprrcsses: kmk tptls tnpropygate from a point

ute a r.heter

cat B DGR Ry o Bl SRTprosbROiegti (0°8 18 pressue

S Ufegioh]). Ul the GaclCl Aloedo feihetheaythed, idAllingeAGA, ¥cANEols, and

X |ndependently represents an o tlonaIIy subst | tut ed

cotlsrirtiinggsteyesireninas e bl aymautat! the astibgre Thesmelowouts” often

ri d r 0

(B g LGSR 00 OB SR [Ty P &

5th6dnﬁnmeﬁgdn@ytﬁﬂmmgmﬂu@ugwmkMQhﬁﬁl@;ﬁﬁﬁhﬁﬂed CyC|IC

groups that are both attached to the sanme atom of Wor
[0008Y . Proyddes ¢Bé riseshblEwand Biow%@ﬂ(’]ﬁb}é{rél@e%s ate tly&@a?'ﬁy PRfalled at

ar or. heteroaryl ring; each i ndependent’y

etgga SdITE T OCHhsea ﬂo@HQr(};lge.p wat@H(rR ing alzr@r@elgl)en@.so that klcks may

i g’gél(%i gﬁaetﬁ@encﬂgR_%Q N& c1rc%?§ed Quty thglF gp/ﬁcelga Cﬁlogolu preventers

| ndepba d@%’(ejﬂ tl‘r| effoctiv@pt scanil 4 Mel%tﬁs uhtiluiceide Glen§dePdie taken
or optlonally substituted C -Cs heteroal kyl; or one or

botpwo’atrolcﬂﬁ%\hl& Qlhersareeeverabiynes Hipwont eeepiars dee rost common

Strtut e&g%i@%% &{}fr@v@ﬁe@ﬁé@dﬁ e Blcfou Bl aal! Y

depen ptlon substi t ut.ed Cl .
l“““ZJ% o o R Ao ARk e FiotA D ey piigrcetastomer ppckers
hystlsogay el agineen, (e gptmﬂ@t@hj ¥ @@@bmlﬂe%lfpﬁmﬂ& el tools and

het eroat ons selected from N dS, which linker is
2 qoalpi@e Ixtssasthe rwaléﬁm hAvﬁl‘?@fmdcdeﬁpé theablowgut preventer is the ram-

bRy aR e PR S E R pi BL e g ac et
natvocmjmsﬂteﬂﬁ da;pdsaiulbcfnnda bold borr{eG12}: geﬁeranjbtsbﬁﬁed to the body
aiﬁ$ct t he i nyention prOV|des a mononer of fornula

t BAY RSHMGTENSSTWillsi TRE cxamRle s Raltst Haltgpatpahatoapetymay be
CATRAUNGS 1RMb9NH & nfileb 00 bBIPUAHIRERUNEE iy
acceptabl e salt or hydrate formthereof; nc?
arydsstoe meoitswnes dacedsor st her eof ; mhereln ring A
represents an azacyclic ring core which is sel ected

[0008) om a Igatidf af @dh BoSndlBIDEkOH 26RBRE YahI Q“hala’»i@é/ﬁh;i/ Be either pipe
ring and a saturated 8-12 nenbered fused pol
aZa®y éWhishy vhep adiyated omotip i pngeay 2 prgdund lplpe and well tools
addi t.iopal oat e f
qg s'ébl @1@ W%ﬁ)&ﬁ%r(g Sglg% iﬁg{s A&}t’hqgl v%f?e?ﬂ %\J‘t ’\NI t%ﬁe té %ggage and
gr@umcaﬂ%pﬂ&semiyedhl&ﬁpe O Kell avds il thg W%llhw) b€he rams are typically
tion substit ut ed MAth from 1-4 additiona
HB%BF? e% sife ;i tagh @har gpnd; pdether ipeu Fans 9r sieap ragy, the rams
alf}l K ag{imglorgalﬁ)'ﬂlﬁe)f SUGREL Whter g”ﬁ%@%ﬁﬁ&gqn order to
S, or an optionally substitute - al kyl ene
onmﬁﬂﬂﬁﬂyhsﬂé@nwﬂkyh@ne or Wcan be a bond where X
conprises an optionally substituted 5- nenbered or
[0009 membeseditRa) 1l ubet BY @aliNg ofl lafd igaswbBR ARSEA Tt réRnters must
optionally substituted C5-C20 ring system conprisin
atbe|regderlp muinpiopdht Fer examplankiowputt prevantars kemprisabighwressure
selected fromN, Oand S, and can represent either a
single 5-15 nenbered cyclic group or two 5-10 nenbered
cyclic groups that are bothZattached to the sane atom
of W provided that each X conprises at |east one aryl
or heteroaryl ring; U represents C1-C8 al kyl, Cl1-C8
het er oal kyl, C2-C8 alkenyl C2 C8 heteroalkenyl C2-C8

~s 1 o - e~ P, o e~ P,

r(gated to the
I ng



each Z and Z' is independently an optionally
substituted Cl-C6 am noal kyl; and L represents a

WO povR@09I7oHat is a C2- C20 hydrocar byl group, opeCDH8200Y064676
containing from1l-6 heteroatons selected fromN, O and
S, which Iinker is 2 to 10 atons in | ength when
coset e Betaen dhe hennstrortdethe tp@imfktbe\m QhendgiQpresand seals in

t ally sub ted; h th pro
i hgfat‘l{ Oaglggsn% e'la%%pni;er Ssgasl 3‘%1 t]oafé:r B%ﬁﬁjl’m.lﬁ ulla)ay checked
aned hsurcxapebé clabtbmel AYERYt ibekh @Itoyérﬁﬁﬁerﬁly%@@ﬁ{éﬂ oxoéetenorated
formula (2): or a pharnaceutlcal1 acceptabl e sal t

hy 8Y-dPECXaFHHS, Chenist reagia Wik rhﬁdinh@naﬂydsm dreawd! Hmma rMoreover
fo L S, or an option
Suliok PROF Og ot PR PR RRE B B e s PR 4R provice
C2 dllfchvatt e&rediaioh;tbbﬁlﬂion@ I TWéeddte bie istinRAEnRer ®e Blowout preventer
cogg S an o tlonalléfsubstltuted 5- menbered or

ﬁ@@% gy habre ety saypbleisaghatxnicapr eqaprrsnignsuch as the

Opﬁhﬂ%nﬁla&%e%g&%édtaﬁﬁﬁ%n@ém@go ring system conprising
at | east "one aronmmatic rlng and up to four heteroatons

|l ecte S nre sent either
0038, oL Bl S0y Ser BR8B! bRt ok
CyEd)II ExagiphdlPs ptehf@dusl%f gbsfidhed! bamBRGrE &y iRy Sc%ﬂﬁec@écpt@ the BOP
of W provided that X conprises at | east oné aryl

heP%drYo%\Y PPl PRg; combingiioaseine dineerang- holtsCH{IGRpolts must be highly
an(f edin 8@’% fnal%g%) %} %&%vg?ré %‘5'2 1)11ret 'al_gfr)r %Vgﬁe téﬁ ﬂ;&%ﬁgoéy The

bé)&'t’dl WWB@} 1:]36 dnompnt Iaﬁ@ﬁlea?a@]) bgdy 1 geﬁerﬁl-ljléﬁ f%ers@ﬂr asent geal must
an_opti ona supstit yt Cl- C6 am noal ky oup; an
‘P%&ﬁ"e%"e‘ﬁ’t l%é{ﬁldég i‘l ﬁwrgwgresgesgitznéhg,w@l TE.Or
ES C20 aryl-al kyl ene |inker, or a heteroforn1of one of
[001dhese, Anarewit arficth omdy am;beqmpm@ﬁaaxret ye®sﬂ:a53t it instet] aaddemove

t ted; .wi oyi so t hat
[m%o ggm‘?eqltd%t% a‘ﬁg bgjr’e]né;pgp e i fe;agrh%g] thf glgilp % yrf’“%be accessed.
anbhdigme aﬁ;pnaeﬂ to triselli dﬂ\d&&hb@d’lthﬁfb@m G@ﬁleatzlfﬁtiii@%ﬂ%t@t)ors to the
apbl e Sa or

fo 5EI€(£§): ra pharnaceutlcally accept
y% t BoPortihdPede ; dawdines. nwhigh hisRpoths expediipe rridntricfficient.
H, MBFeodlr, ARl k y
opt Bfeodly. ;o aeglgxt%ill*r trgg l%%fté_ %g& Eet (%l\é&?@@{@@’g r‘%ocf{ E:1r%11a;:1 qaround the
rmrmmfermcegwfdhpbommﬁt aioer mictgeogety Ga[im@;i ab IpZ(B.fnﬁ@StffﬁEﬁht force

bstituted azac oup having 3-8
%iﬁeﬁﬂﬁi’%xetvﬂ%%ﬁ aégsé&]gfclpq %f g yT]geeS@%p@algtb@gs and the
Uflﬁﬂﬁt LiF@é @hyomcRh ARt dsfack %@%hfmé’f %nﬁét’n #-i¢ € gommon pr actice to

addi ti onal hegproatons selected fromN, O a
ripgrateribeplack e aENBRBS | Gvhiare oevanl BifMsonsd finstalled in a vertical

2 1eRlibiathS yﬂga?@%&%ﬂkﬂﬁﬁ&%&& %@iﬁ@fl%]ra%%n?ﬁ#a-ﬂéa%%ﬁ%%

001€ﬁjace en a% %o form an optional

bstit VEré‘ zfit Vg PeRip "THAGI Rgreduse siagk 1??@3%@@ the time
V\A}bq:lhreﬁztﬁc%%laéscthg R TBY t}{%e]éé@t ufrad Gl nltJ I’NS(?@J EAL R QLcd o
aromatic, and may contain 1 addi ti onal eroat orrs
s ¥lewilleshofys (BlrprNgsm@ alntglﬁd%aquangsrmermmaﬁmﬂie %de%ezﬂl between

onbs Bl g SR AR HOEP! cpirEde bk thgr otmpatescmailes he
I @RE B85 RS, sthallePBHItsah 18080 400f B J@ét@o%ﬁ(c%@fop Secuﬁﬂ‘ﬁé; h% bonnet

is 0-2, and each Ris i ndepende
orio 8 lnlyh é¥leicoedrk ihie; 7y paeatasholye tlat kadnniga/mey ®e Xsed in place of
0 tlonally substituted 5-nenbered or

%?Rh%gﬁé—%gﬂ§ éF heteroaryl ring; mis 0-4; and X
Y, and L are as defined for formula (2); Mﬁth t he
proviso that L does not conprise a disulfide bond.
[0016] In another aspect, the invention provides a
nmononer of formula (4), and nmethods of using themfor
t he preparation of conpound% of formula (1)-(3), (8),
( 11) or (15): or a pharnaceutically acceptable salt
or hydrate formthereof; and including any
stere0|soner|c forns thereof mhereln J |s H CN,

~A ~ A o N ~A ~ A o o



al kyl oxycarbonyl ; each V and V is independently O or
S;each Y and Y' independently represents optionally
waawstie7es ed Cl- C8 al kyl, C5- Cl12 aryl, C5- C20PCT/US2007/064676
aryl al kyl, or a heteroformof one of these; or is =0,
OR, SR, S(OR SR SM®@NR2, NR2, OC(O R NRC(OR
[OOIKRCCIR,U.EIRB(H@)IW 5 RRBORRiss@R) (CRBOYINRR, erCf QliRe10639G@R, improved

r. hal o, elllne thSlnelpendentI H G-C38
'\%9]9 dO@}S Cpyngc ?1§,| at n d@@’)lﬂg}' )ﬁpg IRV coypnegfor bars for securing
hefophat a6 MOBOPNETI i HE69& BOP dodr *BYnRENELT the <094 patent does

substituent suitable for an al kyl group; and wherein
t vitot vsopolie togieowrp shobomtists todhe BOhendedincloses lai dsighahat seeks to

orm ered. ri hat can be saturat ed,
unlggflﬂlrzgfaéginggggﬁ‘gﬁat%‘?g%Ptand whi ch ring may i ncl ude a
het er oat oméel ected fromQO, S and N as ring menbe

lOOl‘éhd ey G5ETERE ¥+ thets @dsts aierd oo Ee oW ek kel pparatus that

'b%%%&té #ocessoPa BOPfD: ALiARRG
I yl ene o?sg_CZCGC% hetaer oala{g)yl ene; %ng %{%Egg %{&ﬁ%ﬁg%e&ent of
whreme. X conpri ses an optionally substituted C5-C6 aryl

or heteroaryl ring, and/or Wcan be a bond where X

conprises an optianall j C6 aryl or
het eroaryl ring; @X@@%@Wﬁﬁjﬁﬁ%m Iy
represents an optionally substituted C5-C20 ring

[0018}y st emIoosrpr hgicog tht preest ioretiar ea@tes cor i ngnagadlodR dpParatus
four heteroatons selected fromN, O and as a ring
necr?B’é’PSl“&r?dS%%lPF“Ff‘é*pFaé’éaéﬁP%fitSH%%e aa"%‘ﬁl}ﬁ’gflzoén%?“d COHﬁé’“fed to
meRBele 6 &lpbhdif PHRaI0h & \WpasckOn B BHES 661 BYGL g
gr ouggfs tﬁat&lgre 1 é %\ttgcheg %o tnhe sdme gtom of pleveme] o
Wieasppiesy/spdiegd CDhﬁgurefé@hleS ainldasmnc eFppIang e’éthatseg_beastd nudfal lock
ar.y

; epraelgg%e{g{et Etj%ar %nd ! éﬁ% eev ?gsdseg aro(u&aéf? onnet 'X/hmem at
- QsRaDbortion of GRe GRek sle@% is WhETBiA fo bduk- éngRgaﬁath)f the

is independently O NR or S, and wherein each

i naeperetrdia lagk wigh ihervamesposdineradipltleck dispaseditkijie bedy of the

0 stituted G -C8 heteroal kyl; or one or
q)thlf‘]‘%l?p %pQ can be a bond where L corrprl ses a

ng ach and mi ndepen nt I each nd
100185 "9, TRGEnBRA R s B BReony et dp it tnda Bk pperatus
alckiiprisiac s %ﬁ%dzradiﬁ 1béid Qﬁﬁ&@@ rHrJ)ﬁhdaﬁ] b8RAdt ORdl dohfigured to

subs |tuted C6 ami noal kyl ;" and L represents a
| ienkaae & h%nfespgﬂﬁng:zadlﬁdOhlydrscemdbyla bedyup!, a bptwonar¢venter, at

09&1 Wﬁél)r!(}hs%?ll kgrﬁ"f‘igur%p L& %ﬁt ne fcﬂﬁ%}%@ﬁ&’fi t{l?r \%\%ﬁéntg 1%81%1 lock

C®1l11 ah edloakangosithe, Sfﬂiﬁﬂzﬁ;ﬁlatlﬂghibnhﬁt ween aEuabfslebve @ gure to
whi ch ma% be optionally substituted; with the proviso

t katend aisad afust seamsrt fehasamegtodiradabeslinty ouzpgpme with the
a |

200 S LS BOUEEE LT 90 OB e, o
hyeromt] eachating tthembaf of &mdaammbmdlem amﬂgateelr ROES@eME AL Ceast a
St e L0l Gy S o BB it

arc?zﬂffr@sliggﬁtlhn %dleﬁ I@&t (ﬁE;Qfst' {H @f bOME e Eﬁ%ﬁt pl‘%(redté =0,

R, er ei'n each

wm‘gndeperﬁg ean&tlh}ér aspﬁacff (Hie Cgesent v%htg)n olfeil-%?feé%a 1\]ﬁthc%5 ogockmg a

yl al Kyl", " 0r a eroformo

r ®prues adbts bGwdut GrSientdi, & ﬁeﬂlb@rt@hglsﬁigb%mymgiaC;,evﬁemed
al kyl ene or tlonally subst i t ut ed

hé&tda! dafflwp\érﬁg crcipat kay one sodiesné oktf@ombah loelsis biased
a n t 6- menbe

rt]ov%%gér %h%t ié%/dogbj%?ﬁ&ir’i 1#%&&9? rﬂg@gg@ﬁeeﬁ?%t%a%n 88?11111 III] qhe blowout
substltuted C5-C20 ring system conprising at Ieast one
aromatic ring and up to four heteroatons selected from

N, Oand S, and can represeht either a single 5-15
menbered cyclic group or two 5-10 nenbered cyclic

groups that are both attached to the sanme atom of W
prOV|ded that X conprlses at Ieast _one aryl or

o, o e



het er oal kenyl, C2-C8 al kynyl, C2-C8 heteroal kynyl ,

C5-Cl12 aryl, C5-Cl2 heteroaryl, C5-C20 arylal kyl or
wa@aa® ket er oaryl al kyl , each of which may be PCT/US2007/064676

optionally substituted; mis 0-4; Rl is Hor

optionally substituted C1-C4 alkyl; and Z is an

opPrayaRier, yv s eh outes guidiced theriseeradritsd radisé faskrcontuets a surface

robB PaBfobReP BloBb@ihe Bl ROERRRER! §ut Pllonia raaiat toc

c oAl dinfard, QBN of Bast &l Rgplar dBGe Utdkaltdd/radial lock extends
acceptable salt or hydrate formthereof; and incl uding

anyadiallyr @EvaEiniBiq engagemsntywigh 8 sprresiivadiagfadial lpclodiapogd in the
j ent | i.onal .
gﬁggbtwl%tuﬁggegggf{, %gﬁ%%ggﬂ%ﬂ a%qck@?riﬁg}%{)fn?o %gjfolaglgg vlf]%/erem at least a

ar ypbaiok ylf thedraclauphdéseedf culmllgfinwmnd odthd egsented Fadidl JodBR,

NR2, OC(O R NRC(OR, wherein each Ris independently
[00#8]07 O #CaBotBbk¥dpectCoChies@t Vihv@ltiokrefadd @Ary hdikod of Rcking a

a heteroform of one of these;, each Wand W

i nHeph dehbloyqué prevseter, shomethodsgmpsisingrbiapty driedst pne segment

su [ - yl-ene or C -C heteroal kyl ene: or. W ..

ca§§ gé%ﬁ%ng%cfé'ad%é?(])ec >g|1%p6)ﬁ%c$ iirgglgd gll?og.zbet it%\ﬁ%rh%/?n MtocRd position,

substitingttee beaneContaranl opehineihehe ddwout iph@enRNAAGK th¥segmented
can be a bond where X' conprises an optional

sukpshaltlgeleas eglidhy adiprenira Ketresperdipe radiag iocéaéiﬁp%efénfdithin the
LR PRS0 ALY PRI e o
ri figst aagineg dfoht cagmbete rahiloonsk, seheeined 1&asom Pdriid andhe first

Sas a.rin nber., . .and _can represent either a single

5. 5l BRBIE o P GRREN ENGIG. 8 \seiler Gavt et of the
gr eatpgentdidhdial Bl 8fBeBlboharhied vnfokBE pe@i AFPMQE Vi@ vith the
W, provided that each X and X conprises at | €ast one

ar yorrespoibng rrediely loaki oy the dddw@t aprdve@teri nde perdemilgy a second
represents - 2- ., - -, -CHR-, -CHO, .- .
G BL O iy TRGIEBT A e ST Pseamapypd rdic
or 1dek; WhedRt &rleat K)ortid@r ofohe sefondichiaBhg Redidr RdifBNoutwardly

be a bond where L conprises a ring; nis 0-3; each m
an@xtendsi & lpastbs sperngt segmentaof the seenmentehidd Rl Iqck biased towards an

in v H.ar ' ' - | kyl ;
o agﬁlgg&gﬁ%&é&n ill_létg ieﬁl%%sg%gg\hrltt?( ﬁ%ﬁ%ﬁ%%gﬁ% r%{i a]%cl?mkﬁ{e blowout
substvedtat ed Cl- C6 ami noal kyl; and L represents a C2-C8
al kyl ene, C5-Cl12 aryl ene, or C5-C20 aryl al kyl ene

[0019] nker , Oftier aasp&iebRd arMRfeeong BE ikRa8Es wACKR bpatti dhm the
may be optionally substituted and nmay be saturated or
unsatoutieag exseripiiqnandribe prrsuilsbcleist L does not conpri se
a disul fide bond. [0021] In another aspect, the

i nvention proyi f » or a
pharnaceutigg#ﬁgﬁjgg§gggﬁftﬁg§ﬁ§FJﬁk2yhag&§éform
t hereof; and including any stereoi sonmeric forms
[0020her eof Figwrel ehawseaptrtial seridor and expilevitd peavd eht BOHHonGMising an
Clé]_n %ﬁhgxg % C%-qg al koxycar bonyl ; each R6 and R6
i s ndependen ?§1F¥‘%h-c4 al kyl or Cl-C4 heteroal kyl ;
ch Wand VVindependentIH represents C=0, C=S, or an )
1002§$t i onal 18yrestiBReWY o sfatesd iy 1Y R ey ofdhe @mbodiment shown in
hepgﬁgg[kylene; or Wcan be a bond where X conprises
an optionally substituted C5-C6 aryl or heteroaryl

ng, apd/or can_be .a bon ere X .c rises an.
1003281 PG e ettt P i oo Gl SRR s,
ch X and X .independent|y represents an optionally
00230 bst | 1t Cigees Thopsanpihgpersbedivgnicd mapdial lngk displpesaent gadce.
aromatic ring and up to four heteroatons sel ected from
N, Oand S as a ring nenber, and can represent either
a single 5-15 nenbered cyclic group or two 5-10
menbered cyclic groups that Sare both attached to the
same atom of Wor W, provided that each X and X
conprises at | east one aryl or heteroaryl ring; each Q
and Q independently represents -CH 2-, -CHOR) -,

NN NN



protected or unprotected form [0023] In another
aspect, the invention provides a conpound of formula
W@ 21y109965 a pharmaceutical ly acceptabl e salt oPCTiysoat/es4676
formthereof; and including any stereoisoneric forns
thereof; wherein R6' is H Cl-C4 alkyl or C1-C4
[002H¢Et er anigylte 5 shots ¥inil oldpeindent dfythe epresient where a radial lock is
optlo subst tuted Cl-C8 al kyl, C5-C12 aryl,
CBPEE @&T l%&? l&Png heteroforn1of one of these; or
oC( O RC(O R, wherein each Ris
9025hdepen%|l€ﬁlt€| @Arﬁ%,ra 16féﬁhawwn engmdmant fy4 ragial Gskargnprising
ar je f th W and
w Rt fﬁ%ﬂ*éépféé’%%ﬁm%%%%eﬁ BB ol v
bstituted C2-C6 alk ene or C2- het er oal kyl
10028 con bb e e A PR BopP | SBYS SpRrORBIA g ook,
substituted C5-C6 aryl or heteroaryl ring, and/or W
[002¢hn be Bigwsnd #hdrse ax cabrpriesles! ah logtindrasdbpnism used in an
Sugﬁﬁﬁﬁﬁgﬁgfﬁﬁﬁggﬂﬁﬁ%' or heteroaryl ring; each X and
en

represents an optionally substituted
| egst. .one aronatic

100257, 2 0 el DG SRerEPELRERS ot it Joteil FrERamONsHg in an

SSéﬁm@mﬁkﬂ@ﬁﬂﬁﬁﬁeﬁukﬂnd can represent either a single
5-15 nenbered cyclic group or two 5-10 nenbered cyclic

oups ¢: h o, he -
[0028\;, pr olfllgg{sd@? h%ltla wéac glq% c%%plr()%gle 1%%’8{5‘5%&} \Gé%s moan
ar gthbatimbetod tigesinyéntionng; each Q and Q independently
represents -CH 2-, -CHOR -, -CH R -, -CH2O, -
[003@,"( R) O Figre 1(%0&%4Wembdﬁhﬁélﬁl b B h hH re@EurQ ch4used in an
kyl or G -C4 heteroal kyl; or one or both of d Q
c asmipulimeyor dhayeerdion. conprises a ring; n is O- 3 n1|s
0-4; each R1L and Rl is independently H or optionally
[0031]Jbst i tkiped Cl- Gbwal kylemtedaherd aihd Kighi gressure seal used in an
|nd dentl an optionally substituted Cl-C6
1P9ﬁ(’ nyerii®Br esents a C2- C8 al kyl ene, C5-C12
erne or C5-C20 aryl al kyl ene Iinker, or a
[003ﬁbter of Hewicof 3 oo vt an eashedimentholof wiehc hressuye eal used in an

o]s) el y:cl %%éﬁﬂgﬂ%b&#ﬁﬁd and may be saturated or

unsat ura e prOV|so that L does not conprise

i sul 0024 anot h ect, the
[0033hventf%ﬁmﬁrg %@?k e © &rﬁﬁﬁapv§%¥058ﬂ ysed in an

ph@ﬁ@ﬁﬁg@hkg@khﬁvégﬁgptabIe salt or hydrate form
t hereof; and including any stereoi soneric forms

[003&1;?;??}]7 @M@e@?'@og@ n%gggﬁelgél?lﬁégxgl}ogreg%nc seal used in an

reﬂmﬁﬁmnmﬁ(ﬁmknnnahkm,substltuted Cl-C8 aIkyI C5-C12
aryl, C5-C20 arylalkyl, or a heteroformof one of
[0031’91193e W5ureS] 6=6hovidFan Mﬁgodl%ﬁp))ﬁthe’\ﬁ%r@()ﬁ whBEhel Midial lock is
each Ris independently Hor C-C 8 alkyl, C5-Cl2 aryl
ordigIBs@P M aneg¢saliky bide passagchet aBOP drdy of one of these;
each Wand Wi ndependently represents C=O C=S, or an
[0036pt i onafibyresalsabwt v ecibédinEnadikylagblook copplignatddhalves.
substituted C -C heteroal kyl ene; or Wcan be a bond

[0037her e XigRRNRIHEss aNeBRbdiRRA b SHRFILL %ﬁgrl@g R %@(ﬁents
or heteroaryl ring, and/or VVcan b bond whert e

e a
|003§g?€; I()Zlﬁ I%P%Qggmlugg%h&ﬁb%ﬁl el §48 eg aecl:ﬁ t:(l)mgnsmg a plurality of

rdpi®sents an optionally substltuted C5-C20 ring

system conprising at | east one aromatic ring and up to
003§pur hefti 8 230ANEwS 8! 8abEHmhOIR IYadi? RRL c§n§§31!ﬁ3‘g LiaBGated kerfs.

nber, and can represent either a single

nenbered cyclic group or two 5-10 nenbered cyclic

groups that are both attached to the sanme atom of Wor

W, provided that each X anfl X' conprises at |east one

aryl or heteroaryl ring; each Q and Q independently

represents -CH 2-, -CHOR) -, -CH R -, -CH2O, -

CH(R)O, or -(CH 2)4NH- , vvhereln RIS H or C| C4

1 . N o L~



when counted al ong the shortest path between Q and Q,
and which nmay be optionally substituted; with the
WEew@viewes hat L does not conprise a disulfide RPONUS2007/064676
[0026] In another aspect, the invention provides a
nonomer of formula (14), and nethods of using themfor
[004e pr epiguss 2 ok and 2 B sipovmd smbédifmennefl aaradikBlochor
(15)-(17): or a pharnaceutically acceptable salt or
[0047)dr at eFfgara22AenediB siavdah Bebodlindst @Myra8hEleRl SONeri c
forms thereof; wherein J is H CN, Cl-C4 al kyl or
-4 a = ; =0, . = . .. .
00 opr cnam s e e R BRSPS o Ty T gl e
C2mgual Yoplt enencorsp@2-o€thegnemtiahkyl ene; or Wa can be a
bond where X conprises a 5-nenbered or 6-nenbered aryl
[0043] het eFipary24 sHong,a Kot @Rfspe@NESiaN oL EBP&liln¥nt of a swivel slide
substituted C5-C20 ring system conprising at |east one
ar ByeaR wsed ithepeasgeqs 91 the ipvmHomet er oat ons sel ected from
N, Oand S, and can represent either a single 5-15
[004d nber eBiguyec?d shayrsoutppgreripacti - diow nénbendd doyattiof a swivel slide
gr Qups, that are botthf@]tgt.ach d to the sanme atom of W
pr OVIHAEd °F HRt"CRRI R B6APYHE8S at | east one aryl or
4%iteroar_yl ring; Urepresents Cl-C8 al kyl, C1-C8
100454+ or oafigyre 2€3hess 41 kdnyrrspeivesyipet o vnkréagimencas @gbonnet

A e ST e S

t eroaryl al .. each_ of whi ma e optionall ,
10048F o1 PRkl S sSEER s gV o BebadEn Bl SR mevy used in
subsd dspedrodtelinthtiahkyl ; and Z is an optionally
substituted Cl-C6 am noal kyl wherein the am ne may be

[0047] 2 Prolefd £E QlownPEial SRLLEGk Jnoérﬂ%odh%gl?tg;f I&}J‘l%QtOIIHhSI{t used in
aspect, the i1nvention provides a conpoun SF ot ormifa
( 1®)e aspect af gieanvatient i cal | y acceptabl e salt or hydrate
formthereof; and including any stereoisoneric forns
[0048her eof FiguReI & fhowi a topP¥ieseTad enthodm®ent lof alonhl m&@Mised in
Y i ndependently represents optionally substituted
clonwsgsapgk pf theamventionary| | C5- C20 aryl al kyl, or a
het erof orm of one of these; or is =0, OR, NR2, OC(O R
[0048RC( O) Riigwieel®ei shaaschtdR viewiaide perteddivhény ol adyonGkt-rowht used in

al kyl -C12 .aryl. or C5-C20 arylal kyl, or a

het er%?%?ﬂf%’?@%“%‘ t hese; each Wand Wi ndependent!y

é]epresen,ts C=0Q C=S, or an optional Id‘}/Msubstitut ed C2-C
10058] ky| endigpie 28 dometaet dariey @i endrodnemilsebcanpianent used in

V\,h(g{ed SOMRLiSESHan optional Iy substituted C5-C6 aryl
or eetsg%r oaf@lelrl ng,&rﬂand/or Wcan be a bond where X

ri a t.i onal bst.i tuted C5-C6 _aryl or
[005%@?2 ; Ioglfi%lre A8 g§ﬂogva<;czh%0§ vj%\as lan i%ﬁﬁagslé%]é of |a)})¥)nnet mount used in
I eRfcRSHtt 5 A8 igRhtional |y substituted C5-C20 ring
system conprising at | east one aromatic ring and up to

ur heg; l.ec - br n as.a rin .
IOOSﬁnE nber ?lilg%%a{ggﬂﬁlr%%raesg&eﬁglegi Ciq;gg rl\‘de 1%b(8§1 .ﬁﬁ%}téfé ?Df gnet molnt used in
meneespdt ofdkicvegtionp or two 5-10 nenbered cyclic
groups that are both attached to the same atom of Wor
[0053Y . pr avpaedosheHowRaLHpXiANG Xn ERARSLS T 3hohRAShAN Bsed in
aryl or heteroaryl ring;, each Q and Q mdependent?y
r epreasesst of themzntion CH OR) -, -CH(R) -, -CHO-, -
CH RO, or -(CH 2)4NH , wherein Ris H or G-C4
[0054] kyl drig@@ie20B dhetvemnahd ylew OF anodebdli mbatdT adfontaRshi®used in
can be a bond where L conprises a ring;each n and n'
ié)lﬁeﬁa%eﬁéﬂﬁtgﬁﬂq‘ﬁ‘?“@@%; mis 0-4; q is 1-4; each Rl and
Rl is independently H or optionally substituted Cl1-C4
al kyl; each Z and Z' is independently an optionally
substituted Cl1-C6 am noal kyl; and L represents a C2-C8
al kyl ene, C5-Cl12 aryl ene, of C5-C20 aryl al kyl ene
i nker, or a heteroformof one of these, each of which
may be optionally substituted and may be saturated or
unsaturated; with the proviso that L does not conprise

F A/ . g,



a heteroformof one of these, each of which may be
optionally substituted and may be saturated or
wae®atoes ed; with the proviso that L does notPCOORI0TE4676
a disulfide bond. [0029] In another aspect, the
i nvention provides a conpound of formula (17): or a
[005phar maddgwie R0 shoss desidabiee ofaintengrodimeirt atf @ Hoopeh mount used in
thﬁ&g@f&iaﬂgﬂhg%kgding any stereoi sonmeric forms
t Hereor: eréinEg" represents =0, =S, F2 or H2; R6
s H Cl-C4 alkyl or Cl-C4 heteroal kyl; each Wand W )
[Oﬂsﬁﬁdepen%é‘ﬁ@l 2P0 MS%WPSVI@_L@% a@é@,bogvn%lﬁ obpthogpel|meunt used in
SUbRRtishdlt 68iE2afenfbkY! ene or C2-C heteroal kyl ene; or W
can be a bond where X conprises an optionally

bsti twt ed - ar or. heteroaryl.rin nd/ qr_ W :
100520 be el RS orind oY SbET i G a e motint used in
S Ulietdspatt efthednvehtianyl or heteroaryl ring;each X and
X independently represents an optionally substituted

S0 & . . _
O s e P Sl 08 e en OF s oA b yoed in
S @ aapeci nftheemdzetipn.and can represent either a single
5-15 nenbered cyclic group or two 5-10 nenbered cyclic
[0059] oups Hiak JwCesHaoish btvehed ah @nibbeinfmief atim@imdii®lised in
W, provided that each X and X conprises at |east one
argfie agpechat Wedaoption.i ng; each Q and Q independent!ly
represents -CH 2-, -CHOR) -, -CH R -, -CH2O, -
[0060H( R) O Figare 31(A\CHIoR)s4Ndp viewdod peiembRdinsentHot erboGhet @dount used in
al kyl or CE-C4 het.eroal kyl ; or one or both of Qand Q@
c aHeFEPeet BbME UYBHS™ | conprises a ring; n' is 0-3; g
is 1-4; each R1 and Rl is independently H or ]
[006bht | onadfipyresi]Bstiopistaelgrcievce! ap gnbodiegag of a degnetmougit used in
iqﬂ@g@gﬂ@p{ﬁ%iﬁgﬂggiionalIy substituted Cl-C6
yl,

am noa and represents a C2-C8 al kyl ene, C5-Cl12

yl ene,. or -C20 ar.yl al kyl ene |inker, o .
100630 o7 of e oR St W el oEAE AbPH et R g mount used in
OiricQRpdck ¥f hubsicntisy.ed and may be saturated or
unsaturated; with the proviso that L does not conprise
a disulfide bond. [0030] The conpounds of the
i nventi on syner gIAETMEEDrRAESCRIRFION at ed apoptosi s
i nducing ligand), with etoposide, with TRAIL-rel ated
[006_ﬂ<|bst ang@embbgidt 8Otha iTRMibn 14@RNMAR FRElrk ROTY r8fi-type blowout
F-a, and with anti-cancer drugs to overcone the
apupraasrsBONI BY comgrisest § \B@K bofly clas pad eppoitichyi dispped bonnet
pr 108 (W t-hou i (0] by t hear the sen
CopStGs 1Y R ORILAS, 2R Yorh AR Lot RET fgmey be,
priey exdmplg, flaNged)rambipidt 8gfice aand lowai RirficB@f the BOP body 12
caspases. This frees the caspases to initiate

apeptaEligs e BEPditig {or cxpaplcomndim O er tonpnothey astlitppl. The
c L QADE I-Sin] leS | illi

CoBORHRIPAS PRS0 TSLt AB P Byl o i
[ G084y, dEdpipexasiple]s, endrpedikdsisaf totdrdl, ifmventiptn an bdwe gas well.

apqoptosis i.n.glioblastoma cell culture, typically at
pfl@%@%ﬁméwgMl?%ﬁpmg?eswuw@%&m&%ﬁw 8 WHityn each of
agdhd ARG NETRED BLARSUL I (E F Ié&feré?@/né&%g{%d B LEHNAT |V a bonnet
those that resist programred cell death by
owssenadpriéssi ng | AP proteins. The conpounds are
stabl e, protease resistant, and freely nenbrane

[006pEr Meanthe Thiget aneABIIES 1arLe ROLPIBY td NBOBRIV B8y 12, typically in
cytotoxic, however, they are believed to operate b _
oVPEHRE R Hrothert ipdigwe hafisshdorrhpsssaply phitgepemprises a

SRS AN AR S, M BB L e P b 12

provi des net hods and conpositions for enhancing

apopt osi s of pathogenic celfs using pro-apoptotic
dimeric or dimer-like small nolecules that are
referred to as Smac minetics. The conpositions include
at | east one conpound of any of formulas (1), (I)-(3),



pul monary enphysema, interstitial lung fibrosis,

allergic rhinitis (hay fever), inflamatory
w@anditesrescul ar di seases (e.g. congestive hearPCTHB100T/@64676

and i schem a/reperfusion injuries), atherosclerosis

(including coronary artery disease), stroke,

ne@lﬁ(btﬂ)e’:geﬁetp ATRN@IHYE 84 $eidin eagh howset Abseblyris.’ €0mp0nents of the

erosi s and. .a c late
e PEFRE s RS 1% SDERAI SRR AFHBLER e m SR of the ram
trpﬁ&mhant rej ection, autoi nmune hemat ol ogi ca
di sorders, psoriasis, sclerodoma, chronic active
[00g33Pat i t ESch BornEREYeRbly 88 Yefdrhil 9 ses similar components. While
gl onerul onephritis, uvelti's an toconrunctrJ?Prs.
[ O%ﬁ]boﬁh@ astenjbay § 4 compgsiaté mrdsdletnmpmaséthe BOP 10, the operation

phar mace osi tions. containin

PhEdBE et oBrratel S RGOt doriludecsedingly, in order to

di ﬁﬁfp‘h'fy R dSEBRptih BB tHeCopRmtid R OF Hexaop @@ ANEof fhe @Qﬁﬁéﬂ @ssemblies

form and a pharmaceutically acceptabl e exci pi ent

suth tas campenranisemdoppediti tonel bonseimssenblydidneiit be described in

su 0 |

i h((ef%}%lge%s?%hfg Igglnﬁna% s%o t%g{ HPPé}r?é‘%eﬁ?ng q]é eorpgfqte;em a similar

c heanidranapels foe ei\zgﬁlﬁlb,, oppﬂsﬂg BohhAsdetbliBe | HBRfcally operate in a

m metic. Mddes of Carrying Qut the Invention [0037]

Th%xﬁﬁ@g%nﬁmpﬁventlon may be understood nore readily

reference to the follow ng detail ed description of

[006{6¥e pr ePl@prfeidl&wﬁbdlhméastﬁptbfn dfttbe pparetidri @ﬁm&rtdmhht@assembly 14,

nples iel ud el n. s to be und
EnEEC SR 1 b daloh B shPied Sp of rémaPBTIsoes G may be, for
desGiipk, AGpisPRE dd LsiRMDAd] NRh $ard ﬁblrs‘{mﬁmjls'c%uﬂ@& to a ram actuator
intended to be limting. It is further to be

un@éineﬁro% thah at adpitedste dipdaderthe simh pisjerf Pheialervethin the bonnet
noj0 iven.it
é&ﬁﬁlg]nal n agéﬁr&:?l%g %ﬁéﬁ lﬂﬁ&%e&f ﬁkeigrr 8 a&v%? gl;}}e BOP body 12,
[ O(hB 8kisAd thfs]é@P hletiﬁ 1D beinezendrdlgy Hefinell @8 MveAical 2:880f the internal
aq&g"t@e" L%blude pl.ural references unl ess i ndi cat ed
ot PRAF iSS@highors gepgippy darallgh withpgsperh il uaelbeisexds) dmam (not
di $R6%) EOO3RIaIAScMPRE (D ehElh pRiont LLAR erWtHeCI%H Ynot shown) are
effectlve anmount™ 1s an anDunP qurred to oduce 3
deshicpiadms hibe apieldisplagffae bf tha ram lp|s$(81,[217, g@}ﬁﬁrﬂl@n‘moves the ram (not
ani.mal , .or human at |s being sou ., by
ol 2P B RPmal BBkl oG R RREL i Pasrsspinding ram (ao
" tdhenap esttpl sckdol Aragf ;{)1@1%‘1'2\29111 ATHRHAL 25 BRI 1 20%paR Watan 0pp051te
whi ch, as_conpared to a corresponding subjecP who ha
notid¢ @ldbe BEF Klich amount, results in inproved
treatnment, healing, prevention, or anelioration of a
[006d] seas ez’;'xltrﬂi’hstmeﬁ)e fif therragisdeotedtosal aropipa raagraag Qilsi}ﬁlacement of
th rate . of advaggenent f a dj sease or disorder.

t PRI FIH EFRFARY WiovR theits @ebPevardniatEe drtpal We 18 and

t AnRNERREE Wil %bn@f%ﬁﬁlﬂh Q%ﬁlc(ﬂbt EHoRGh 108 w1hpgﬁﬁhg€5and/or well

used herein, "subject” réfers to a human or

sdbplecplresentmndbe milhorpr gfherafed, srbyvadomenths ramhaetl.&tdaj oglihder 24
d her resi due"

- PR Wpeg g a2 A v Eutie Amen ﬁf@“’@alp GhPasttpn to block a

hyfle g eailliuplaassr irhariv ﬁ@ldﬁﬁﬁ)\(l”gﬁi &tk inthey HER ﬁy@f tIBBOP body
be aliphatic or aromatic, straight-chain, cyclic

brignekbdn doaaipattedioon umdt preatied seabrthanyrevonbiflnat flow from
of S The roc when so stat ed,
h&)ats @%Sﬁoorm%onﬂgﬂﬁgﬁ@¥ Q%g%@ﬁ% in addition to or

i nst ead of the carbon and hydrogen nenbers of the
hydrocar byl group itself. Thus, when specifically
noted as containing or optionally containing

het er oat ons, the hydrocarbyl group may contain one or
nmore heteroatons as indicat®d within the "backbone" of
t he hydrocarbyl residue, and when optionally
substituted, the hydrocarbyl residue may also have one
or nore carbonyl ~groups, anrno groups, hydroxyl ~groups

R " o o



atom of a correspondi ng al kyl, al kenyl, or al kynyl
group is replaced by one of the specified heteroatons
W@ 2007009798 het er oal kyl , het eroal kenyl, or het ePOERUE200Y064676

group. Preferably, each heteroal kyl, heteroal kenyl and
het er oal kynyl group contains only 1-2 heteroatons as

[0068h t ofThqﬂ@ngwémgﬂ@thkﬂ@ééwﬂﬁmeom@nﬁh@nhenekmaﬁkﬁhdlnmybe
g n subst ts t
oL e ol Fn R b By A uRYe A% known in
heheanfhad Myt u@éckyrhth tlad iﬁ@BMlonaN@teatﬂqKMBVbu@b%W tHY @scription
generally the same as for the correspondi ng
hyafr be drisationr sy Blaid amay thsedafingd tdstuant < tinwid, Aay ¢senbination
pry on the heteroforns are the sane as those
descri bed above for the hydrocarbyl groups. Were such

oups ontain N, e ni n om may be present
10068, oF * et fgmBle. S BECTLIEG ST Ehe hetr Bk Ryagn o the ram
SidTitbRI220MEWR 1he 198SGlot RRSWASIHAPHLANEH kY seHPRbIddERTpipe (not
Wher e such groups contain S, the sul fur atom may
opthpwRRPt Yeb dodx (et sbdwnbp@Ongrtheogh dr mnzdtttmeer B g the BOP

[ [ e ason m cal st abi

069 Tiadve b FERRT B lntloT: fhoat el sbidiony hpgppison
graoupsyeothe @hmi (A61 1Y ete ﬁdgamnttmheﬁrﬁnzgcumfﬁpe (not shown) or
heteroatons as part of the heteroal k ai n, ‘al t houg

aﬁV@kf@‘)&r(Bﬁtﬁhﬁﬂy) prssivedarengh s mNewl wrad Sjof the En@?rb@dbru and,

S )J)NH 2 can be a C2 heteroal kyl
g3%%gﬁ%%€g¥??ﬁ?g%hﬂ%oﬁ;&% and -SO 2NH can be a C2

het er.ogl kylhene. .where. S r.epl arbon N
; c%oc%MeecEdm H1 ] 10 ;z_ ORHELS 1O Yed wWith two =0
004 Vhlle as. used herein includes

oups. | k
[007€-E/C| oal Ay g néfé@f&épgﬂ %@Ry]lo Brigt ﬁgBChfnﬁémt@f wihich the bonnet
" &Rk Y4 arerg%me@eo HRadahes engtu}@l SRAH Jta‘&fbll taek mechanism 28

descri be a carbocyclic noharonatic group t
cdhmteeﬁeﬂgnﬂdato @rovidga baghbprssateomyliahpch] between the bonnet assembly

car %@3&??&0@1 E#‘ya ganéflﬁggo‘ge?’etg‘ﬁt‘;?qt d‘tel%r'lé 1@8?1%%? &g i gesigned to

t hempiage nimhatute dhimeuabnRn Akdotly! INKRE. (hdl Frhihdt: shown)
heterog¥clyl may be used to describe a non-aronmatic

cyReRitiengft Baisit hat contai ns at | east one heteroatom as
a ring nenber and that is connected to the nolecul e
[0071f a a rlirthe anxbrrdmfentshshowcinl hedtigups, thhistle pamyaghe 2C apd other
be used to descri be

DisomangropE i Yo Bebied DBl Perdtigtraritharstisrgn are shown

thi el ARl 8t kibstah ik phe iS58, 30HosiBS LidHeRLBy eliiptical
t hat a%e SU|tabS§]]o§Btﬁg cyé ogﬁky , %ycloa?ﬁy a%§ye Iptica

héhareo(e;gc,l oyl ovahﬁdssh@pem@dsﬁhisy Ieéuhdcyhe ga@ulpeglarcé ttuehBOP thereby

ose des e for r
Ao i OB G EPRIebrRy o ot & By dpRiiefies ghogr shaves,
de@a;rew@esletah@ Jurhle f@tutﬁmew;tloﬂqeqméaqen anepFdRiglWRthe scope of the
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aI Eiguse 1§ub§t«1dtaht%@amlwm o be- fISthbybamﬁ 1n8t Hirsml&(:ylh a locking

SRR e s et Pl gy 6D e e tace 56 in
- FiufeR8 of tHA( D LHO R N2in e tihe |1 ke. [0100] A

typical enbodinment of Z or Z 1s 1-am nopropyl, or
[0083] am no@ﬁ@éﬂga@ém%b@%ﬁﬁﬂé radfﬁ Iojck'@ﬁ [}Wf']grpéenﬁ%ér R¥d inner radial
hyl anT noet hyl or net hy amn
AI 1091: matﬂ:luﬁe{@% inZFignreZ?) can de dempxispl dffereatrembydin@nts. In one

am noet.h ere chiral center
ad‘f‘a‘&%ﬂh@ew & ﬂ@“&ar‘%ﬁve ¢ aSiieeRiof S GRABER. 4 Sigfeprofile
Chédgaberb@NtiRELARY af@ﬁ%leei'e{drh?rlo&m%néa@sm@ﬁt ELG%C@ S22. The single
conf | ?ur ation. For specific enbodi ments,
sotidtal npgk pnetgement ysurﬁacer H&2( 8) detigstiutee lockmgly engage a BOP
fg@Igagé“fﬁ&tt ﬁrg’%cclh ﬁgg:tl ure 22@%}%1@&%%{111116{ baf\gaﬂ oelﬁ,]asru?'face (58 in
cerrigarrem)erﬁﬂmlsnmtsmgef(m prphRs).(11), (4), (7) (10)
and (14), Z is often a protected am ne. One of skill
[0087] the @rihowet Eﬁbéﬁﬁ{eﬁpa@tsﬁo&rbﬁ{ F@Qfér @ %‘aﬁﬁ?lo@ﬁ"l@@ comprises a
protecting groups nay vary depending dn
fufh@i ionflei eygageasenimdwlinhewparadiduloak engagemeent surfaces 126.

t ?e%lv%; ” oti—rg é]%?ggqg] l:igZWgn?g%llsr? gclogrgp%sef orpluel)e(datgrrplr)? 'radial lock

t %dgaﬁhﬂﬁ@%ﬁ@ﬁ&@ ﬂ&@lgﬂéﬂQB%&@r@f 2h 028 corresponding number of BOP
fl uorenyl met hyl oxy- car bonyl | yT oxycar bonyl or

( t FICARRYINE ﬁrriac)eef sry%aur@o%a;fm)me thexmmer debal(leclgsurface (58 in
f I, L | | d
ol BEtk R LR BTEN Lot ORI e

it 1s sometines

ere ecied. a
100885] 7 il Lok alebiibegric BB {5 ARG oUpoF RS are designed so
cayp ih@%rbé@’%e@tﬁoﬁap %rean&ﬂgﬁﬁrs,meﬁtobéct@f[eéﬂ fhedt RS | Agck engagement

conpound. Thus, the netho a conpoun
di sweReas M)thptiWn@(H’f chgageoleat (SllbfaCG@lQSQ (nZ)FlgL(rB) 2) (H)maximized.

oV iiipedle habsrtial obi o ofarg Tk b B i tocks

r ¥ivBlg 186W thR R hf& tak figh
qjm 0%02] In (:orrpoundsl:g’)g?1 m??rf(é%llgg?a%?ag(%lllgs)quﬂgll%qllyet seal
to (17) each Wand W, where present, my

i ndependent |y represent a carbonyl (C=0, a

t hi ocarbonyl (C=S) or anoptlional Iy substituted C2-C6

al kyl ene or C2-C6 heteroal kyl ene Iinker to which X or

X is attached. Thus, each -WX (and/or -WX ) can
represent a group of the form C(O)NR (CHR)P X vvhere

o ~A



optionally substituted tetrazole ring. In certain
enbodi nents, X and/or X conprises a triazole or

W0 240raeub® ring substituted with at | east one EBSFUIIR07/064676
aryl, C5-Cl12 heteroaryl, C5-Cl2 arylal kyl or C5-Cl12
heteroarylalkyl group. In preferred enbodi nents, X
arld? &t Figurg b 18 phise pganedhahigh peassyreseresashin fhh elﬁsmnabbore (18 in

nalﬂ@llﬁljtgglz f H%%(Ply\’?ﬂ%ﬂ ubs? m@ é/\legyas gﬁg{&g& érev%ous%/ angles of

dethe emgmgelmhﬁrsarfaceam@ubd éBl @efl o pdyite 40 HAE.fofc® fﬂﬂﬂlﬁmly pulls
Each of Wand W be |ndependen§%y sel ected, so

cahe BEeh 80T B BT A BB RO B e ﬁ@x%l) @ that in
?ggn%“gj%b?dggé%t%‘?’ st i %P?Ja Et?\%ﬁoﬂ of gn %‘%ﬁ(}% fe/% (25“]'1  Figur 1),
onshLS20 ! SRS 55 50, L AL SO0 s

hednefod h et mas b’é'oﬁ@teﬁﬁﬂﬂﬁ S exanghle AlrdbR e ShiRBhIS aRd/AP friction
menber ed C%F|IC oup or it can be two 5-10 nenbered
cyequcinggaigpalst ngte @edngonhy helparheattlor examimegl sallingoand may
of 0 be

h ipﬁ%\\{engﬂ'%z}a&gl J&ﬁ? ?ro%ygt drlﬁ?ngggr %ﬁﬁ&g%ﬂ ﬁ% ghesa (ﬁ%geégetg surfaces
bidaring tigr mmpau@)ﬁndmsralelamvaaaﬂ of Heandialock atecheism (28 in Figure
su ?stltuted and can include up tao four heteroatons

eledthedonringh ey Nsairerese iudferf hrgadin leskarmpt dhe engagement
saﬁgce%byqedhcmgmﬁ&?mﬁpw@gyl or heteroaryl ring,

whi ch can be nonocyclic or blcycllc provi ded at | east

0090, £ IRl B SRR P TR P G Rap e

atradiglaistk CDB’E cOhptiER M SIoATL SeSvabuan¥s, OpluREHESORSIM 129, or a
ring.[0109] In specific enbodi nents of conpounds of

f &PWF%O{I thereqf} | Hhe %cwt1)12§@p§i/or dalen 1R° slsarease the weight and
\é"pg a:rﬁgf‘;@ﬁtg(gftr 1In dl?/ﬁ@fbfggér?d%'lag q?ék Pf’?erﬂléfére ))ﬁl’%ﬁg(;llr:}%’ @;Z?cﬁ%ti’on force
t rrma,mredytb,radlib]lﬁ riydplact uhamdial 1pg/1<r ﬂi’)‘}' yIIn opYkIT & qieyrhxt some elastic

thi azol yl ol i soxazoly
| eliage V?}r of %‘ﬁiﬁyi Lt]‘r%% 2%111%}|10016>138|ra%b9|f0ﬂ6¢d from a
t%eft@ﬁl’lﬂ‘d‘vlﬂg Qgﬁela@i@@@ Rty Whigehisney ef‘ﬁ?ﬂ(ﬁ’@t{ gl J:(}inpared to, for
substituted; or X and/or X can conprisé the fus
bieggplec Sﬁftﬂl)etl Syclf omatsdalyy chrupmnag toaguiof heh:éhem COpper etc.
clic S Wt

RORERr PRl Bn g R ok oS efnib i nitay g those

blr@fyﬁlbé‘d PRYPmEY D nasleithdRl ¥kampenmitAtdad@leYthe area moment of
i ndazol benzotrlazolyl, i soqui nol i nyl, quinolinyl,

b & B Pﬁy the 51l logke R /omdrredier berding sirdsbesny | |
benzi soxazol yl , benzoxadi azol e, benzthladlazole,

[009dyr azoITélpyadid}ylockq disvaibed iah(yxl'e arquiesigned inyperate below an elastic
ci.nnol he |i.ke; and/or X can conprise

o T o B g ot e PAGed LB g BEIG 1By cgstc imit

NMRARRELhaB N ra@fal NSUG WA Yt ﬁén@lgmelﬁlﬁ'c&f@%i @nd, as a result of the
t et rahydronapht hyl ring system an indanyl ring
sybgltr@afqemadeﬂoanatemyllom nﬁe@y@u@m 6cccs<|hngllyanna‘t¢rsaéobete|cngn and

stem av ar oma roar.o
o AR e P e b BB Pt of Y9 SmBornant o
6¢mﬁ@i%mﬂtt1c6aﬁ@ﬁpw@km‘ecmmﬁﬁtmmy re@).ring fused to a
5- or 6- nenbered aryl or heteroaryl ring, each of

009Mhi ch gap. %&P 4yt r .
s 5, oty S5k o0 s 8 5] O e v
b@reasmbﬁeplytem lllmj]l,e imkinehbean She tsetBOP Hadtydd; andrto tiv@eby prevent

phen one atom of W or which can be
@B&%la{lﬁ}%gaﬁﬁ SHEDASFING GO ﬁﬁélﬁw\fﬁ borgd 8 totheyextgiigr of the BOP
X can be a tetrahydronaphthyl group or an indanyl

group; or X and/or X can be an optionally substituted

5- or 6-nenbered heteroaroftic ring containing 1-4

het eroatons selected fromN, O and S. In certain
preferred enbodi nents, X and/or X conprises an
optlonally substltuted thlazole ring or an optlonally

R b . 4 a o o ~A A A — 1



group. In many enbodi nents, R4 represents H or nethyl.

I n other enbodinents, R4 represents OH [0118] In
weenradateenbodi ments, Win formula (3) represePtBUS2007/064676

am de |inker, and -WK represents -C(O NR(CHR) P- X,

mhereTgrls 0, 1 or 2 and each Ris Hor a d -C4 al kyl

g r dtp The rbosmtee@ rAYoeiRyreemprise 34y xap ddfessralobyfi goatpmis seshown in

di p}%r% 6 Eu%gl n)glfclhlggrets g?r ahym%ﬁ%vﬁﬁt%lseglfg disclosed in the

i ndﬁﬂu&klogfb@wﬁ)v i ke dorh@edTidnk @%ﬂet?fof\ﬁ\(aftéﬂa%u CHyr @RaBPRNthe seals
val ence on the saturated ring of the

t efD@éHVdf? SRIPOft $9pls ernanmﬁﬁwerwqq@ (syadt esmfon exegipiermetal seals,
r 0
ri o oRAl e " FRUFRENL T BiunPE ERERRE LB R Caplas st
S. axhd?iometfabror-redtahhi&) @ﬂaﬂerEF’tIrﬂx.er N¥ aliepieseBin®nts shown below may
QE(CHR)P-X where g@ls O or 1, and each Ris Hor
mst“l‘f % cpraRipadions of trak ByrenBRdimATials: Apgoxdinglys denps of seal,
CQIQ}IW(% scdif Al RS mefRedi 28 @(f fornMabGPLRSERL éea?s D00 intended
where X conpriises an optionally substituted 5- or
6- frelbi tledbcanyt sealr2%het eroaryl ring. In certain
enbodi nents, Wis a bond where X is an optionally

[0093)ibst i tmhe@rrmbem:lm iRFigeBalll Yoripinet iat it b %gl ®r9kd on a
optionally substituted tetrazole ring E0119] in

f ofadial Reyimptes 442 19é appasncibpdyptidonthe wdzm seali B0t fegher comprises
li~ @1 r,0

oD Y a0 e I 50 o B0 P 152 f

| nbaert Body E1fhdbha®mings IB?BsetadsinglyOErngageQa]n heciadekiihe gérdriprer 138

th t.h | . [0120]. Each R2
SN ST e o .
eapfyufd | IWFB 1§e§ PPt RRAL I136 P S Kot 0@@0#??&9%92 gﬂgrooves

herein for al kyl groups. ‘two R groups ot he
ar maprogsatablorfoppec miithr @getnrlagso w34t Iﬁ\éqrec‘a%m, wpile omakinpodiment

cyglize to f.or n az clic roup .as further :
STl P T AT S e e pRg P ke ysed n he
supsthtidat ed and can contain one or two additiona
het eroatons selected fromN, Oand S. [0121] Conpounds

0099f for myl @ 64 sef r..th

| !epar at i or(l) f)% ?}gﬁl@ﬁ h&(}?yﬁ‘mﬂfﬁ{gﬁ ke 63%061&% chl F4O %Ompuses at
aslea® .tgo,patheg ('smhpdaém dshich 1ﬁmbmlfa186)(ah~)p4€( 3)sea1é 8)p sals] or seals

¢ et Py BBy gt o o€ ot o Bbror kol getire. Tne)

WhitigHh 8@ Yn %ﬁ)d\/@@ n4& @@Ime‘arorijhfrﬁtﬁﬁleﬁ@nmét& forma bghr'f@ body 144.
or dinmerlike Smac m netic conpound descri bed above.

Nb“ﬁbﬁnewnmaspal@el 46i serldeldien gasel ayl inperf mhmgipmger 650 mhighe side

be i h a

LRy ST bR A 02" it PR iy Piewre 12
de&ﬁlﬁprﬁed the rgﬁdd%s Aggomdianghyle C?i@d%%f@ﬁu@zﬂﬁ?@%ﬁf@@s may be
in the present invention include both diner and

di relableiiReussoyiEcle @acking sertinisite MYlercpyarewhigeiihgeabodiment shows
us th r
cot%nfﬁ)ohaégg{g[ %é%g;zf%gorﬁﬁ %psgél (31“1%%% l;hqﬁ t'w% sefili)may be use(% in the
J,inmention. RL, W X, Y and Z are as descrlbed herein for
conmpounds of fornmula (1)-(3). In preferred

[0098§bodi n@ﬂin%theig exlnﬁod‘lmeﬁ?tlsﬁo%ﬁanlgﬁ@tlb}"JhB bBDIIlé séal 1838QoMprises a
is 0 or 1. [0123] in nononers of a (4)
r er@ﬁ@ée¢ft1515€1d1618)sa<ﬂ Ky la, gr@&\f@%]é@lmﬂdaﬂ)ﬂ(ylrﬁtdlﬁijerﬁﬁeter 160 of a

alken - teroa

et I NSRS Y ot B O B T 3. dipsed in
ary baloky 169 rfokRedC a hekiei:oRey katiick! 1osedChc BN KRRy &Y. The
be optionally substitute and with the proviso that U

i sragigt sqab oo spadlapiedyie iseraigl s ensses B dmes serbiye ipagmate 158 of the
one or nore functional groups that can be used for

further chemistry. [0124] U4 n formula (4) preferably
conprises at | east one functional group that can be

used to connect two nononers, which may be the sane or
dlfferent to forn1a dlner of fornula (I) Thus, U

o o o o o o, oy o o




(CH2)rAr, wherer is 0, 1 or 2 and Ar is a phenyl ring

substituted with a functional group that allows
w@wva7ent coupling to anot her nononer. | n spRCT/UB2907/064676

enbodi nents, Ar conprises a phenol, an aryl triflate

or an aryl halide. [0130] In sonme enbodi nents of
f offlfﬂmpia?SE(gﬁ)@OW lehﬂﬂ e BOThkegy 1andhe Wex sedpidégendapted to

H o @ﬁ%%%e aﬁ £x enmr’ galj:g IQP 0% ﬂ%eiq]%t?)])g) nggéﬁndrh{%ar% 1%§eglslas4 and

boface when 66 2&1@&“@{ uha%&lb@dﬁnen@ frbdR @i hindrayd dRposed in single
het er oar yl rlng1l In certain enbodi nents, X is an
q

op&TP@)Yfélllé 0. Kidpdlawaree @ dabesyl typs ﬁ@sealoﬁsu@w préengnple, a packing
L PP O GRBROT R S orP eefonpe pagenin e
oﬁnvmﬁhmough an open valence on the saturated ring of
t he tetrahydronaphthyl or indanyl ring system In
[0096} her elﬂ%@th@?%ﬁ@dl?ﬁehtssh@ﬁmqm?h?ﬁ@'l14>’th§ whstd LéHl @92 Bomprises a
or 6-nmenbered aryl or heteroar ring containing 1-4
heltaélrabaftaédﬁ4s:b$meft6bm f izov v, 170 @ﬁﬁecsonlmse:@bé@mr ¢80. The seal
OdaZI ny s d%ﬁ?és%d 4 pﬁy” d¥e ’1893% (fj)lln ! lp(}{meﬂ)%c?ly 184 and also

pyr| i i enyl uran I

PydozRisyd a fid&lsazloﬂ%d dlspo‘sétt 1) @g@ioyb 10X a'drﬂ{eyﬂon the seal carrier 180,
irsoxazol yl, i m dazol triazolyl, thiadiazol

oxHHfi faﬁ?wi i a@mtﬁ%@oﬂ% fingly fegace Mmgffa%wubtyhcw ¢fhe BOP
P%dd??@ clnydaﬁig g%%‘%‘%ﬁ%lﬁ? ad%@&%ﬂi’cgf}s%egt ggpéé%g%g‘lsm%r sfe %e%meter

V\,h] EBhformayd conthaibon@t pody 484 edl“harbdfnaetgxeau p72 trrayssdxmacompnse an

enbodi.nents of for 4 can m noal kyl
gr%\?b‘%‘z%éﬂe mémlpgﬂma}ﬁgd%taﬂ e%rto %’ﬁ%cﬁo@‘é ik er 180 in a
1- BRECROP RPN thdB8EFort shﬁfaé’éﬂ oG HOP SodH Pk tay&?gnerglze the
wWith one or two optionally substituted CI-C8 al
gr@@m@al &t Rawer@rg@mb encshipgsh t140 exhywiontprige,dor mrra:d@sla spring,
&aﬁ %% qro @ I1t ny enbodi nents of formula
(13 5 e 4% ?w%ﬁcﬁfotected u3|ng a typlcal |
ne pr.otecting group ive a carh
1009%{} box atheRCTHHR am‘:h%%n Tedlirls gﬂ%%thabﬂwtfﬁ@ Jeplc/6 paintains
UYR)siRke &RPRAWIBNInO thds, 'ﬁalﬁtaﬁfy ef‘ﬂpgh ngr Egureogeal with the exterior
1-'am noet hyl, or am’'nomét hyl, or t hyl am nopropyl ,
ONUMhﬁeﬂ&@béﬁunB@fﬁyMy]@r HeWhyﬁamﬁnmn@angnnmhmmﬂmﬂ901snot

t he am ne be.in a protected or u rote
o EaT T O G B S TG et P ot Bet B Besigncd so
1-ghioirmenadmt &yl 121 ankt m& ydea@hINORt Y bresMRE h&1vAtddasitidut the
chiral center adjacent to the carbonyl to which it is
c cArpisleneao! antracieinmmeekantsar 1%y have either the (R
or the (S) configuration. For specific enbodinments, it
[0098F son€hi the senpiodfreerablighdun dnheneft S)inghseadhabiem, a dlameter and an
configuration O 3 n conpounds of fornula
c el dheneshaf 4,5 aﬁa@éjﬁ%@@ﬂ% Y0 3l e8aist 45 Q)ﬂa)rwvsm Ejgre 14) are
eas‘éh:cf?:ﬁ sl) thdt high pr'é@s’ureQﬁ’oQ theRhterfit bo’réNth’m&es)ﬁhe sXal carrier
and Z' are as defined herein for conmpounds of
f dlowwtdath(: r)itenbn syt of ItleadB@ﬁ‘dmdyné}ncs the)fagn deal sealmgky engages
B Sl PR R R e 2L
Fobee 8’6‘&{}8{1% Bt e f-almrgs%ge) me P piagahiae s sy scscarricr
altbefadmugiee&gaﬂ(baﬁmf Bk I«a@ﬁp@émok%am&; %Eageél thd )gr&o?ef)e inl e seal

preferred enbodi ments, is a | ene |inker,
a 0@5?@12* an’ylaéd@mgn mde?fclqs#d GSUCSZ(D’a@nyNaI k%ieﬁ%o ishueddp Morrill

EFac

Sy B (f duparoanst) §"Bsitusrdy SREO eyt n§9§ev"a‘é‘ﬂ§ clarly
sai&crmes ehefge@fn%ns/ requﬂeacmesuelﬁr‘@@@ul REHCS , each of -
and - W-X are the sanme. In certain enbodi nents, each
Wand W can be represented by a group of the form
-C(ONR-(CHR) P-, where pis 0, 1 or 2 and each Ris H
or a C1-C4 al kyl group. In B%ecific enbodi nents, W and
W are -C(ONR-, where Ris Hor nethyl. [0134] In
certain enbodi ments of formula (5), X and/or X
conprlses an optlonally substltuted 5- nenbered

o, o T T o o



R6 are the same, and each of R6 and R6 is H or nethyl.
I n sone enbodi nents of formula (9), -WX and -WX

wo e@raedm s a group of the fornula -N(R 5) C( O PET/USI007/064676
-N(R 5 C(S> Ar, where Ris Hor Cl-C4 alkyl, and Ar
represents an opt| onal Iy substituted C5-Cl12 aryl or

[009@5 C12 hethe ﬁmpmeglt shupvn fFofigencaldp lhe, fags saahh7®dendathe radial seal

Oh g WD RPN e BYLL LSO b s s

belﬂ?dvfﬂ Hodelen PRBhEl F7ahe€ 14 RANRZ MR A2AL Qeal Plisposed in single
qgui nolinyl ring, or the Ti ke. [0141] In ©ther

entodyeve nklewoVRramer o hawang pregls arre thanGanaCaroal & yiren eorobination

helth {eg?{nl%lbgﬂgedg{%g&el en%gr ably substituted with a

car bony n"ceftain embodi rrents W and/ or

s a C2- het al kyl ene of the forml
[001}3}@1%) B B(Dg%lff 25*15031% SOV ingigire 1 Sothe sealarisadA? R shovn in
anghe B?edlcﬁls'eﬂ%ﬂﬁﬂgﬁ% u§éd kh @6mbthaféh @itﬁﬁlbacljcﬂi) ﬁ%ﬁf"ﬁ)t’f’d‘i%sed in
enbodi nents, X and conpri ses an optiona
su@gnoptf@ﬂ%@mphﬁenybmﬂl mgfacoﬂ 04 wba péverybodyi 21?@5 %etbaclhqﬂseal 194

to t th
o B FEPTingy © SUBL Tk Ao ot art HerO EsBu MEnaE Sepycnom
ang/ e Wi STiR bakupbellel ©f gaklicy! BRnataiarE a8 LRds@e seal if, for
N( R5) C( O N(R7) - ere each of R5 and R7 i§

dlfre ¢ {5 lppI@,ge @pn(ﬂlegspkly |d1Spp$¢dgplet(hp fgad carrier 192, Note that

a%? By 9?0‘5‘2’%‘ FIEN 8%Sa ifw?% Sap bl Ay

[00 IPH; eguslijﬁl r@éo 4&1] egﬁgp%o uci[,}gss ggquf@? frﬁhnu@giaal force
f Qﬁec@ﬁﬁ@c’cblrf&%n e Hoah kA, (’191)3 bo%ét@eetl%ﬁﬂ%r@alfo@: rgjresdci?sfeduce the

defined for conpounds of formula (4). In prefe
entsosliimgntod, the) banngt el a8 dvdeyfigd byCha@Baining a constant squeeze

B O HEXPUBE pide Monaty At pof e aas cbo ighyse the ot

Orareeptqbdm@hﬂcy wllBSitel freds @@ 4eh-4ad Qh@ neiadels Wl scBHrtith force that acts
[0143] For conpounds of fornmula (11), each of L, m n,

Q to@ush the bopnet dogyaryay fromyhe B&PhedyZ is as defi ned
for compounds of fornulas (1)-(2) and (9), and R6 is
[00163] def i Inewothor crobodimenidst tbé rddeal dedkeshO@h.in [FOAde ) 6,Fbe radial lock

U S CRpf a0 TS Biaien b ot srbotad on an

Oflnfeﬂ{dﬂﬂur@fﬁ:e@)S “off @)suﬁr}ﬁis&{a % 22806a Bor %@SZ%efTH%Qﬂ)ef‘a‘ﬁBn of the
conpounds of for rrué&ééé 0145] For conpounds of

f dedal g)c((]_rgt;cha@lg@h rsaffgm=tRe qrﬁ@ép‘@msad@sjcybed above in that

BT Ser R T T2 B BB BT Pl S e

Ofboilneﬂassemblymnotmh{)w@ ifplacRls addbm, FWH% ;byactoiting £hé@Rdial fock
is as defined _for conpounds of fornulas (I)-%Z) and

(Gﬁle%héﬁmmlg?oﬂ?é@é?”rye‘(ﬂwé HCHEAts, n and n' are 1;
each g and 9 is 1 or 2 or 3; J and J' are H, and each
[00163] and Re stsuqt-urerOﬂTﬁtewmbodlmenEslucamm 1erfbgm1enhﬁwt:$ sitMilar to the

an [ or W nd/

ot pl Srcity ottt fsotRe Bt o BRblghahysuation
r i dTOtheatddag Nedk tiRednbfis®aneo at opefordV Ok }z%@us‘sﬁnoéih e present
enbodi ments, Wand/or Wis a bond, and X is a
t errbadyeens e hedlyde &‘Jdesmwf Tvnthesytstiative tadial lock mechanism

pr. irents, - nd/o resent. a
D2SHESY AR RB R oot B sisbiedls P ERE iyt (sueh

ea@hfo@fexdmple tHé bo@neﬁlao\/\l%xﬂﬁnldle& e 7S eLef wilegbtivR described

conpounds of fornul as (CWLH éS) t(h? and (13). Each
ofagaig 18 datay- Mercaesrdeshouddibe pote rrarbogmens offiigare 16 does

(13), and U is as defined for conpounds of fornmula

(4). [0147] For conpounds of formula (15), each of B',

L, mn n, g, Q Q, R ,ww, X X,V Z

and Z' are as described for conpounds of formulas

(1)-(2), (5)-(6) and (13). [0148] For conpounds of

formula (16), each of B' L m n qg, Q @, R, Rl



are salts wth basic am no acids such as arginine,

| ysine, ornithine, etc., and salts with acidic am no
w@eidsoweth as aspartic acid, glutam c acid, ePCI/US2007/064676

[ 0154] The conpounds of the invention can be used to

pr epare pharnaceutlcal conposi tions containing at

| eizpd tre@iies, dompeammle ,oﬁctlm’q@ﬁ elinflersmarl asadial) logB)displacement device

(5) 6 (13)
§é gﬁ%%p g?%%%%ué Y %cce fa%ﬁ %&%%pﬁkﬁﬁm”gdcﬂ““mmm
CQﬁEﬂﬁhﬁhgnS can be opt|n1zed for various conditions
and routes of adm nistration using guidance that is
[OOIMP‘G' y AGhheh OF RN raiah I(R:‘Kr peses incl udifg mward direction.
Rem ngton' s Pharmaceuti cal Sciences, | atest &dit
I\/H&@(COFlbbglbfs Hiengdi@b lack E’Ei@tmnst H@AcouW to GmpaEsitioo nﬁechanism that

S I nvent on adnm xed t h_at
" e S faPhat g ety 14tk Epplabrediasr b 4 in Bidre 1) and
prtﬁfz esckblcynatdrt 3@t Figast I)Qf@cr%éﬁhn QH& Rl Rk e%@@fméﬁanln one
water or a solvent such as DVSO. [ 0155] The conpounds

of enphnelimenteritthe mmmn@ms uhe avlial Ipok P2 apmarivésde swatiretsymilar to

gféd&?%gg?l ﬁm Héu %rét as t%%ho%@}égurgg:]g%%ls%&et l?al\tfers%%% 238 of

meharehal, logl m ﬂlhga b@&bﬁpl@@ MRradRARGIeRiohed 6@LSAbAIM. When the
hepat ocel | ul ar. carci noma, colon carcinonma, and

s RIPREtRAdY 2Bdds mestyed a2 galing P@%?@e@ﬁ]ﬂtc‘f‘fﬁbrﬂﬁ BP@1mgly 230, the
Thﬁuﬁ%@?&ﬁ]gﬁ a@fw&tgheto' (ﬁ%ﬁzgfe t {réas 2%'68 tlilgp%cﬁaltlgck 2221ina
treat various autol mmune di'so
r hredinhy aivehradirbetioni thzlltubajﬁi,dla‘ll aBleZIZtengages a groove (244 in Figure
gl o ul one hr|t|s tes pern|C|ous
Tl St vl Siop s o Fasthe 8BS b U Meimsbody (232 in
arFZigL!lr@fl%§t 'T@l@%a&‘f‘ai fbcﬁ%&h%ﬂﬁZ@(ﬁ fie ﬂgﬁré lljtﬁ:)hl[o"é‘ﬁs {Ne%nnet body

mal ari a, Chagas di sease, Lyne di sease
cdApbumdiget th eanldn\ﬂmtfbmm ﬂafr domot door t(hei shogw) anértﬂne bonnet

cyL o e nd for their activity on -

o oS ot g T RERRFS b eheafiodn REP oy soul @iy Fieur
mely) b8 ofathtit Ak hi@NHegencdsl QUPS BREAS] 6)Qhast RelbriXey ﬁ%ﬁq any of
addi tional therapeutic substances. For exanple, Sma

nithe eabpdientsedaws Hoare (svcks oy Bisgigbognems d@ﬁcgb@dwéflth respect to
i
AaaBrg T3 R e Bk 3R 8R 8 POE A I IO 2R comprise
usaﬁgledrasurfmqs l(msctlﬂsdnsam hprevoisnerslontinaat) at Moﬁhlceaﬁh axial force
d it| L %hera gtlc ha ng anti cancer, effects. Such
fitH E@ Y| é2<§ e bama?t ﬁselﬁ?lyl(p%%lw“ﬁ% agd bonnet
r%@bﬁ1kﬁ@h&& LRt mdkese
adm n|E ster ed%t 'S ttlypl ca Pﬁ} one r&ngl%lﬁi %{Sﬂge éﬁomtwe locking
cyngageatent, cytotoxic or antineoplastic activity.
These agents include, for exanple, antinetabolites

[00163]ch asv[@gebadfrab)s Aeywif lnudgnagi fahe radial lock 222 may comprise more
5-fl uoro-2'-deoxyuridine, gentitabine, hydroxyurea,

wé@%ﬂ@d%@ﬁ&self DR ahlock 280 a@r@altl%eSsﬁQe Axaxeplp) fewresisRS2, 254, 256,

chlzqr [

| %tSEr AR Il lﬁ%mg%ioglt agfugfl})gsnﬁy(p a% ﬁ’)ﬁﬂ{}ﬁ@ 9«? USCf:d to actuate the radial

milb it r@hﬁhatp{em étwer Slymltahﬁssﬁfﬂ) (ehh) lebd hasS f@i Gl tRSembodiment
cycl ohexi ur.onyci n;

L- %ﬁ Jnase Hn

i el ®) HHHHBRE G020 ATl cappled to more
t QRO Sfe PROKS oiTRr I

e e T P En."%%s?%%%n‘%*?%t RAIAES, SHE Pifscruators 240 may
a@eéwﬂﬁmhtdﬁumomahmoyné$1QmadfMUHmalknwwmbiﬁanneAamdwahe

vincrj st and ki nas suc S .

f |a8“\98t8rsr?%b§1nay é?éﬁ%@&é it tgﬁiﬁ%’ ?fgx{}é? dUFoRpoR Pher may be
?@glﬁbﬁ&ﬂe@é{ﬂhﬁtb@m@ho@rﬁ&@ tbas 1erig§1Q:”1‘6rj' S{th"e%Hquﬂ)ré’\Qﬁid"may be
e conmpounds of the invention include those that

affect Hsp90 (heat-shock protein 90). Suitable Hsp90

i nhi bitors include ansanycifl derivatives such as

gel danonyci n and gel danomyci n derivatives incl udi ng

17-(al Il yl am no) - 17- desnet hoxygel dananycin (17- AAG),
|ts dlhydro derlvatlve 17- Aw&}Q and 17-am no



prior to injection or as emnul sions. Suitable
exci pients include, for exanple, water, saline,
waleoovnese; gl ycerol and the |ike. Such conposiRPCDOS200EHY64676
al so contain anounts of nontoxic auxiliary substances
such as wetting or enulsifying agents, pH buffering
ag evrtpdecatedthe medidli lkek 25QUehthadyr d‘xampln( arphanica od ihydmauhc linkages

VaFtduloudtith hadnForRadihgyc e tatnd ockiias Somapas sraity of
beﬂﬂss devbSadotdhd waR thab Breltoliplied %jaﬂl’i &Jﬁlvﬁt@@ b?%rﬂl%ﬂgsofoafctuators

the invention. See, for exanple, U S. Patent
5, 64 sBPM). The present conpositions can be ut|I|zed in
such controll ed-rel ease delivery systens where

[00186pr opr IratwthdrOheAldiByst dnthe imcbﬁ'tlmil shawend iORigwey 18] §0adial lock

n de rel tlve noni nvasi ve ch as the use
o 2L s SR BT EE T P e T ehadi e Aok 20 & dctiated by
debl‘réﬁ%ﬂéreﬁﬂﬂ dcRaf R0 238 Lo RHidH ﬂa' tﬁ& Fa%'idl Pk ﬁOaAnd dl?_pos%d proximate

adm nistration is also suitab for conpounds
i nowtst 3760 275l ¢he sazecmb 2821 6Mh|@t atthvaredt tie cﬁmmfgepmal detuators

32, P28 YR SRS 55 28 i e

t alflvel® dirédtidntab 8hdvi KBy 8% ArfbwiNAe 81099, e 'dgﬁle@rhtne in Figure 19
[0165] Sel ection of aé?artl cul ar route of

adrapiiseatp aniiprerfsgrtage g1 eh theutsded dokn?l’( ek castiatinni The radial
h vel n

Foroclé‘)?ggzp?rﬂer{ Q&u?t&? glg{iéles e g%%neg@%%kyo%f ﬂ1§ureal 65)]‘11% & jnanner

apgnolr teathet shbeheén Fiy@rsld) ect experi ences nausea and

vom ting that precludes effective oral delivery.

[OOIﬁU?nSdeTH@s%@@érﬁ@% S BreCRRMP Mok Qﬂpap.ﬂyeb@ rda%ké&/sylfegnmg a
a controll ed-rel ease dosage over several days or

s pelardlity of kartis? 84apraxianate theumdsegmensh 886.0182s u%edfﬂr% 284 may be
wh f. 66].. T
de?és\%/%leﬁl % gasgl 1gs§clgagl&l og ﬁ%faéhaﬁ g?ck[ %ﬂpemo e{r%”g’”&iﬁ mn F1 gure 16)

coapb®i fmpesee Aadbiliet fedsdial détbendtionaTtth® Fadial Nésk 2R The kerfs
conpositions of the invention may be adm ni stered

t r B PECOSBY Shanssinegn Bcthnadriodipr sramplsr Higueg 2@ahows rectangular

me d h rdl £
ARl A0 Dokl LU ERECALEer

ofretihcaespatressen«bnuemtvz&nmism staokd cibersay the ctlig8 b fi thedkerfs 284, For

SU|tabHe g d ate? % %f/or theqharnaceutlca
ga e it %ﬁ HS €8 ang IRERGH a5 IGG RSy §rihapgsestest Ftrafey form at
' nﬂh@ &k aRCHdl] ‘E@tjnleﬁé A0CERUARIE HeSAPE S BBy LY mprise filleted
conventi onal nethods known to those of skill V fﬁé
ar QomTf@llﬁB]ShM)ual fod ez agelel swelagtidly trépezeidtli shepes (not shown) to
q& # ; %g har naceut i cal conp05|t|ons of the
pr %%sze RS §/”E)S§ Varied so as to obtain an
ggﬁunt of the active |ngred|ent which is effective to
[00108 ] ey Moo Ve dhe karls REF apRUPE ¢ rasypisAs east glowa n Figure 20, to
D el >
PP ALIRBREAN ap6ARERLA bR PREFP st sajeht seqments
[ OZ&S%ndr MatSel}eﬂEBdled@mag@ﬂeemeISOMZSIz. d@mﬂn@hdmpoﬂ’ltm kerfs 284
gJ %y of ﬁg s includin E% activity of .the
fecin groedroleg st %Pfe Pit PRl re%ﬁqﬂ%%%sr@daﬁ kerf
Or(etgh%t @fetlssrtke%wmﬁateqm Qﬁa@n%gﬁéms bdig route of

admnlstratlon admmnistrati'on, the rate
excr | of the artl ul a conmp

o 2B LR 0) e P P PRy

dehatEhﬂ@ @cfonﬁﬂ}mﬁgf e &drMesxtimpty, heteeldr ﬂﬁiﬁlunﬁomé%ﬂﬂlﬁiﬁ copper, or

and/or materials used in conbination with th

pafiorEtatians abipbateysefprcafedton pampde, the ébkfvedv@h@ legments 280,

condition, general health and prior nedical history of

the patient being treated, and |like factors well known

in the nedical arts. [0170]21For admnistration to

ani mal or human subjects, the dosage of a conmpound of

the invention is typically 10- 2400 ng per

adm n| st rat| on. Hovvever dosage | eveI s are h| ghly

1 . o Y a1 o



[0175] The acetylenic linking groups can be readily
nodi fied to produce other linkers; for exanple,

w@ 2003119476 hydr ogenati on of such bi s-acetyl eni BCT/US2007/064676
conpounds woul d provide the partially or fully
saturated-1|inker conpounds in Table 2 (conpounds no.

2,282, may b@formed fibly a hkferah thal &) re[aliv@G]coffipiantceion @nipared to a

lin 0 na | so under ycl oa ion

r A G o BB oo e SO Frenoeast Gss B cyrved and
bi gpmestYbeniw Hiyes f@el Gobih thatchlal Withinahseih kdulus (Eo) that
bi s-azi de ?fOVIdeS fused triazol es such as conpounds

nois sbstantlly dawerathgn 23. el@s@mmndulus Hekdiof it siraigla segments 286).

al r f for | a. (4) n
i Y AE Bt S8 o o Sk 27 amvesigpes 270
aI yidt beifexibtd éleugh @ f)@tﬁﬂﬂ ﬁqﬁﬂaaztwnenmuarembwg ftdrmkRI8cess (224
such as conpounds no. 17, 20, 22 and 24.
AlfidigEe ikl y, an azide may be incorporated into a
nmononmer of formula (4), which can undergo
[001EQk| oad@lhtftrn&trvew e laldlaamkyZ’/'@mef Rgnt 4P muaygecampasramort ohan one
forma d C aining a triazole ri art of the
| s g T R conbiaty AE St tied Ren it by «

W dtiraBtybb 5 ciRGieh itheRngl AR fbx, t Phd %d'ralaloelk rzeo ﬂal%)/ bRG Jowgmse a
triazole rings as part of the |inker.

vanpatiyy of sepatatodiestarddgsrasiplgd Such f@ﬁl’ﬁéﬁ? b@n&;oﬁﬂi@ uh@Fsmay be
ar h nd | oyed, wi t,h
SurP SRRl Rt Sndithe SRR G opPIsbeted to provice a
hydisped/fic:sbilist ok tneeedlarlysbk oro.aryl al kyl groups may be
nodified to formaryl triflates or other suitable
[001ipnCt i aN@kre I IOURRow M £BmMERY%A YRGST BRK Ctﬁ85§1a§; %gpﬂaﬂﬁﬁy actuated
reactions, for exanple wth al kynes, formdi nmeri
strﬁlaﬁtf@ tes buskt as Acenrdance cwittp @un«tjsbcrdmnm%of #8, in26ntion.  This

0. “Che Ln t
wotradl o fer ek tompoumaet yrsmalt 6 Shbodiment. o
f uerhedted hanalcabk Bo@msyOs @RS arduid aers&mét 802 B& deledling the
or conplete hydro%@natlon to form al kenyl or saturated

| iorapts30%s ich B3P bedy 306c ofpo semmentest radigl Igek 384 magzgcomprise
dj

hy ?lg })?I Eglbrdlts](ts%cgtqg ga@!aﬁl ﬁeérFéé%s; %]ééﬁ% 1%‘)%8?62 Ciirgq,nd the bonnet

exdapl ke avict émiaddiykihte tlieatdgdeﬁtedtlﬁdifabidﬂ((ﬂd@ecfonhpl l’$|é§ﬁ616@§t eight

ot her functionalized. nononers. es of such
o S0 Mo L boERISHro! e T et T BhIRshrI80 ) bepiassddowards o
ﬁgocmqf@g&n%mzpo%ommm oR® sprf f%ﬁfsousde%d QOTROYPLring”

0180] kyl am ne nononer's under go
dlrﬁﬁra mtiny)rbld:sylgf metriber, suelacisi oheladal tsbang,mn I‘BS‘BHBEUHE ewasher, or

N al kyl at | ati on, :
o SRgTa rhidGrs T ol P sPltitee Gheasanaiihyaaial lock
aS_S,OOanQ,I be Qﬂﬂ]ﬂ’pﬁ@l@ﬁn Macedhy a Anudockamst é@lﬂp’ﬂe Taklaghife screw
In addition, alkylam ne nononers may undergo reaction
t 31froseivile additi onal mononers containi ng functiona
groups suitable for dinerization, for exanple, by
[001BXi dondltd look the Hamasti W, ﬂ]blbd)anﬂ@m)ﬁanz{y tgine@tediRfosan dpening 304

th hal i des t de
s Bl babedyFent Woanth Hy' RoRomEsn $o R by 206,
| ReMh&diO %@al'l@ckvi’r(}fpccﬁﬁédtél h h&RrePh18 RE 60 gﬁ&ﬂl{lﬁ?’(ﬂp%f the BOP

the i nvention nay be determ ned using tech
abedk A6nthemeby peslang cadioregaxaingl the s@nkﬁechdﬂra,l latk 300 radially

ene vol.. 24, 738 8 (2005) discl os
F G B Al B PRBE AP oChep e e el dang 0 on the
C@bhn& Wob UhSvRSKAYS iARABOP %d&rﬁﬁ%ﬁaéﬂ%céﬁr Qﬁ%ﬁﬁﬁimg radial
activation. Accordingly, in addition to guidance from

syerit Dfoindgy BAR badyred, thé sdemdnts clothpoagdented radial lock 300 are
conpositions and nmethods of the invention can be

moni tored by met hods known22n the art for determining

the effects of Smac m netic conmpounds. [0182] The
foll owi ng exanples are provided to illustrate the
|nvent|on and are not |ntended to represent or limt

a o o — p— .



mns. By TLC (100% et hyl acetate) UV active spot was
basel i ne. Excess 4N HC i ndi oxane was renoved by

WO 2i0ang97evapor ati on and reduced pressure vacuuPE€pURI07/064676
application. This residue was taken directly to the
next step without further purification. Boc-Nwe-Al a-CH
( 662tepged Zadrdhymeptwardaby dhe springd3($h aDNFintd Znghdensmd with the

R T R R e M NP

EDG th68daideh bedin25160K0H hodiasn added. After another 5
mns., sh-10-50 (1.3 g, 2.96 mvl) was added. The

00T1BACt i O X Sh@Bnic i 0ndi o7 £ :
[ tgzperatggg andﬁﬁ%s st?%?égé%egggf%ﬁf? rgg§@?%n from moving
m xadiely mwasrd ém ap&ntlothaingdithet we dackeiphydevacet avd Bhactuated

0.5 N . ueous | a s, discarded. Organic | ayer _
O B e e 8T PR L S LE! raany
anchvirl 8- hOseafdted axeN Mas shbeR f#ll%' RAnQV 862 NGZRQ the backup

Crude oil was purified via flash colum chromatograp
t oslgg¥eot i 18 .id glage, the SemminteoStikisdgn 0084 yidall dyck BY ik Gnable to

1009 I t ate). sired ca und is ver
BPYEhy oo} Sl JEPUE ST ol bk i oay
Vi 30@al i ze desired conmpound. 1H NWR (CDCl 3) :

consistent with proposed structure. Exanple 4

[0015)1?? ) ! |\L( %?I%n_%iét( 45’% 3232_ BT bRV ELACIPE ORRRATA PEP e bt Met 302.
t eWhehytdie doaptit 12! sninkerted) jpythe aipedinge3(2- cRfHeoRAM ey 306, (he

et et e .
Thi=® Mhﬂﬁ%rﬁe'k B hegh refsuRPREOKEITRERINY: ARdEFBS: thBYntdh G b4o|{|e 330 of

(100% et hyl acetate), UV spot” was baseline. Excess
Hothei BORihods 366 vigrsn rcaenpinesel 1 ene eimbodimeRbthd bovadet seal 322 may

For AR O B Prinl™Ras TaiaSSrRE R B -l O bone

wasaal 32X ik éurtdr tdetudle @hsedord. ABn @B 84 @Mprbvildt @redi@Asht seal. Those
ht to give the title conpound as a

Iyq£hilized overni% ! | 3
whi4éhgs gidinary gkl wilbaperecitly ReRiedmaory seak gAgiis mendimited to a
Wi ; u . e I
BRSSP AL E Ty R SR & 222 s
muinprasrdhSud @2 (1.05 g, 5.76 mmol) were dissol ved

in CH3CN (7.6 nmL). This was refluxed for 20 mins. By

[001TBC ( 10m%:¥aGt! strvidd thd ram aSdeatibly, Mkl B@BAL R ipRoV®R . $itd bdnnet 302
present, so the mxture was refluxed for an additiona

20MAY R unpyvked by repeying ty baskep skevhath bekrheo onsamethe bonnet

Retpv, i \V; ratjen,and uum punp.

Ren o e o bR, A BR v D2 P Ry rom
wathe rBORGde u6p hias semBantslios ahs degnaned esganiosk Pasqe moved
mggﬁ%ﬁshed %Ath brine_and dried over Na2SO . Ol

;

& WL PYTHASES 970 of s FORBPOnE Rcbitelo Ggp Wphy the BOP

( e t 9

i M R BB B0 S0 T vy

aiite solid. 1H NMR (CD3CH): consistent wth

proposed structure. M5 (mz): 1047.3. Exanple 6 [0188]
[001T6e commpuad 16¥ stiovamothd @i oFas shnsRiViadial be™Noo in

HC in dioxane (10 nL) at room tenperature. A

prasEPTBRcEt With ranather embpdiniaghof dbmynvemiorns Waghikidntededent, the

a ' it ' le vellow i d which

onSeLASE M D ER ROt LB ReB RSl b Bt o

f dronbeto}@gic al BORHoUPPBOCFOThOkhehcal eddes . 108800 may comprise

bis@¥dfochloride salt was_ dissolved in HPLC grade

walWHPICr $eRmeRts o S FE LRI B 1gkTes 8n-§G) tisposedmapund the bonnet

| yophilized to give the title conpounds as a fluffy

l'ight beige material. 1H NVR (CD30OH): consistent with

proposed structure. M5 (m 2B: 846.5. Exanple 7 [0189]

The conpound of Exanple 6 (50 ng) was dissolved in

MeOH (3 nL) at roomtenperature. The reaction flask

was purged with nitrogen before adding 10% Pd / Cto

. .



[0192] Boc- p- hydroxyphenyl gl yci ne was coupled to the
title am ne of Exanple 1, using the sane procedure

WO bar/10%65 used to prepare the title conpound OPCEKS200T/@64676
1. 1H NWR (CDCI3) ; conS|stent wi th proposed
structure. Exanple 11 -buty

5302| i S)e pmbadimydt, ol pmme)d 2diok dock- FqOSyorapriseRpt lsagt cight

t e%eeyﬁ9ta-r ERshisemsrrt the sramarisdradin) 195k P27 ma ke pigseq lopygrds an
yl@ibaked -(k. 2.0 Xwadp gsﬁon)ﬂy( ephpk )303r bawetaenm@l@sﬂeh{mespnng,

title conpound of anpl e 10 was treated with
Hdpelgivdeariashan dort esteaery ehechweggmeahol & ma"@nterier@@@baock 300

pr
IS TS L 504 LA A5, SIS 310
t capnepare the title conpound of Exanple 1. The crude
product was chromat ographed on silica gel, elutingwith
[00117fL et hyhceaaRt E&rﬁwh%’@@ﬁ‘é‘?(}tsﬁloﬂbd"?ntﬂ?&epw thd BUP body 306, the
conpound as a white sol i . consi st ent
WI Etegmpnt@ pb sledsegmenst uadial 1egla Apd @1e1agljacent a conespondmg radial lock

(48 thezéé)g)bo y%%é) /Ags%tg%)é){teg %Qt%g%l gleeve )CaOIi‘HprI]lOS?ng o7 Béist two

( (dagmbma,, 3r 4intl€ichadit didnapit frh®ers! -1y | dgidaadaybunay fHeObonnet,
idin-1-yl)ethyl)phenyl tri | uor omet hanesul f onat e

[ M@%Tlnw 15t pélnalineomBHae tF arkangsioad petupBrpmegiben 346 may be
TRk TREULERR, Y G 05 Wbl one o
byortimlafyl sk@ll anthecrt dell oF3bbciak ahiolthd expdentedlacoomdr, sledve 317 may
1.7). After é§¥n1nutes the dark yel |l ow sol uti on was

pOEFERIISE MQE SRRt ast LB M RSt BR 4t 4LO1SHABR TagRgper may

e&kﬁﬁ&%?gd%hﬁnwﬁﬁgﬁr The organi ¢ phase was washed
Wit , “satur at ed sodluntblcarbonate mater

d
[001 g%jd : ; ?%sg lrelhc%&gxg Fl# g} tj: 5‘?]% e h%nt‘rilres{3 X%Be% mem §I§ YOCSha gured to

chnhovaixaghapbeg tmcsmlau IR @6l a peditidn %et\MIi & 13351 agbhidn 319 of
acetate hexanes to glve the title conpound as a yell ow
f dhfnfsipemaingcmendyr 33¢ dhdiostioned wdE b ibped ef A least & firs
st I ] [

sre ltﬂgt 1 E?‘Ql?@r% %fnjeﬁte[i%tggl 1031!‘?0d Tﬂf%eGQWé%ﬂﬁtjingﬁnembél 336 1s
Wi ctohﬁgthted ta tloee,codgpendiht of thE)ﬁastrabma@ng thamétyd dnekially along the

7 , 0,326 mmol ), triet . 8. .mmol ), )

{ R 1L PR Akt oU T HReT AGETD) 1 28 Higrecichaeguating
m'lﬁéﬂlberm SWositiohB rddiPRGinWaRS df AtNeskl TedBH S QLARM 985 of the
(5 m). This mxture was stirred at room tenperature

f oegRerod r'c?s’haltlwé(rﬁ@S ﬁodﬁa’SbtW@p@wh@Gh petypatolsénotrsbown) may be used

e atu sol v rat

o g el ISy diud oitB 0 gL PR R Epgpuarine
t hBehbdrl Boc Oﬂpﬂwﬂrst ddta iz 1ﬁ@%ér@34 is GRN&HSh@®MNosMohNa portion

proposed structure. Exanple 14 [0196] The title
coﬂﬁoefwdh%fﬁrsxaﬁpm@glgwn&@r di34s 6pwaamnle4w thamiei dx&neadially
a I t
i e%ﬁ%\&/ec{!}g%)f"l%etéﬁdscmigﬁﬁeaﬁ 48% gﬁéﬁx?en‘? ?Ven nreg%glvl gdlglr lgtck 300 on
ante bheet 69,’2 dhie ehgdgemenipwith tind eirregporaimunatiadfock 314 of the BOP

t hanal thyl ether was added and the m xture was
sthopY &6 (ﬁs Sk eduatmg aneTas Porig nprédiipiotpasiiofad portion

oS ., 2o LA i APV 0 PRI s

15’.)ultwarﬂlg,t gultends the at least a second segmcnt of the segmented radial lock 300 on

i rt ‘ﬁ (at r@h aéﬂﬂtg Xllezlt with the coneg S(?nd?ng(rgt@al Ich’leaAcf)_ftthee BOP

yhg@g@@gpyl)pyrrolldln | -yl) propan- 2-yl car bamat e[ 0197]
Boc-L-tyrosine (7.00 g, 0.025 nol, 1.00 equiv), the

title conpound of Exanmple 1 (10. 26 g, 0.029 nol, 1.15
equiv), HOBt (4.04 g, 0.03@4ml, 1.20 equiv), and EDCI
(5.79 g, 0.030 nol, 1.20 equiv) were conbi ned together
at roonttenperature and the system was quickly cycl ed
wi th vacuuni“ (g) 2x S, IeaV|ng under hQ(g) The

. o " o . T



conmbi ned and washed with 1.0N HC in H2O, sat'd
NaHCU3, and then brine. The resulting solution was
waletogdowseer MgSO , filtered, and concentrat ed POI/YSBDTU064676

a yellow oil. The crude product was purified via
colum (50-50 Hex-EtOAc to 100% Et OAc gradient) to

[001gPVe a Inigietemybeidinoent oihk Segmrsed)acttuaﬁassltfaflcéd?u"pay e split along a

oncent r.at and t h, vac

R RLSAE BBt e Eb et darhd 34 ALy i T hcuaring
brgakad! Bef aamyisehivtbeins@k | tHe iRt A8 BHagymenber ﬂiird)ftt}ie WeSnented
confirmed by LC- M5 and TLC. TLC Conditions: 1009
Et @tator|shagivaé Bmmctuateom@t S@fneﬁtsané bakExa sl sedemgments of the

tePeen s BInaU e AT et 35 bRGuL ofifond deger 336

eoell e )sepydénted 3aed1tuﬁdleexna Wmap@efuawloa/ter s€@@mants and half of the
tenperature. To this solution was add

139 ny,
1. 9¢c gegments3 of thegsaamentadoradimhdercky y0e ,0§ ‘@e 4)_0nnet(302 rIrI? another
t
St DR DS Ty . RS v i
o] bBlGhM@ﬂlU@ﬂﬂ]ﬂBna,dﬂﬂ: firswactafiting meﬂnbdr Dailtior s@gﬁrebua:tl en@ator sleeve

The resultin solution was stir for 72 hours., Water

( 30 gy M%atgaﬁ%ﬂef’tt%o the SF%%@’(‘?‘{)W%W Méﬁmmomon one side of

r et%H |thﬁ91 ﬁ%éﬂﬁh‘%}aﬁ‘@% %ﬁtarléﬁtsﬁlg Wd e BLOAG a&&lﬁtﬁﬁgﬁm%@lber 336
al i quots). The conbined organic extract was washed

Wl efhthp mgmeen(cﬁdwt@@onﬂleeab iBquonay)acantt shginsdtswif the NegBaied radial

anioes S8 a A B oo FiF S B L bRy BReEnfle, on o righ
gragd end éxfan'éafefsféniﬁeam/ tht AendPed BQ%atEL P6se 317 may be split
Fracti ons cont ai ni ng pur i fied product were pool ed and

B

ev%i[@'@ﬁ ahedzanial plasgude thes gmbedimsal, ithe (st eruaime nagmled 384 of the

I
o R B EE P Tl st Wil B SETPBYR e Rucil Lock
1031% & @ﬁCﬂdeﬁdmdtorﬁbnt:al Plarq). folExanmyle oh% {020 ahdtie second
25 m round bottomf as the title conpound of
%ﬁtﬁﬂt]@g I}gen(ﬂtj_eg @ ge g_%nqﬁﬁsﬁ actuatqy %‘%fC{P\ﬁY mgysactuate segments
di $SMkvigdial 'ﬂ(ic‘ﬁ Q)d"'hlsﬂo&dw)lﬁgl g‘pBosqlﬂeog‘f@@%f tHd Rorizontal plane for
resulting solution was stirre roomtenperature for
30cxwinple @sa bdten sdact i on m xture wasevaporated to an
oil, which was dried on high vacuumto yield 148 ng of
[001CDE ti tTl@a @s’iﬁ@lﬂﬁﬁ the fi @Iilﬂ&fd:tdahﬁgllﬂcﬁnlydlejfid asl theWtchb®l actuating
sol i d 202 The "trans' isonmer of this compound is
r SREMP 9vr dhe gegyenterbasigttpiodeqys Sdrimadalah arraentgie segmented
usj t
St 1oR3Dp thor L A0 AR ARl oy B gipe 04
[ 0203B¢ BIOP h)@SSOﬁ or alockibgtak (amesfd!taﬁkntetdaéplteisstuheln the BOP body

co ou nple 0..063 mol uv,) . .
wat s | o] FP %trﬁcﬁ)@tﬂ%séﬁl"i: gl ghe E%FPB%C%@I ﬁ@f"? ﬁgﬁ 15 1m

”Eﬁlg&n%e @%?néﬂtg of THE séRSipkdd ﬂﬂhzﬂ”l&l@rﬁo VRS LERAE 88%e actuated

with H2 and al lowed to stir overnight at room

t etm:leﬂatluwetd Thirechyesestiiiog ti kownce 30Asvitlih tter 8OR hedugho. The

a syrin filter apor d.to,a ite.solid which
ST i DS B Y P kb efidhe 111 e
onpound in uantltatlve yield, [0204] The conpounds

[0018” Exan| quder, %o sgrviepghe 1an ARGl 9T 1Rg RipEstqrha28, the bonnet 302
f e, t -

o ey BE B pertin IR, o BEnied Bhifhol Ak WG 7 AR AR bnovine

m theeboanet S02 hXIaHy ey &odi tho MdEr Soddi BwusEach thersegmented actuator

nmple 21 In Vitro | AP (BIR) . Binding/l teractlon

Asﬁgﬁye[%ids]remﬂv@p & Pepet et v%ggnbeﬁanﬁﬁﬁsl dhe sepmonted fpdial lock

exafy, ety 6Bk m%gy&tt syt OIONRARS B Snlpckced

Approx?mrate B iR ARy iy SRONELARS BBl grhenyon or move

(second and thlrd BIR notifs of XIAP) is bound to 200

m of glutathione resin as @ GST-fusion protein and

i ncubated with 0.5 ng of radiolabeled mnetics at room

tenperature. After extensive washi ng wi th an assay

buffer contal ni ng 25 mM Tri S, pH 8.0, 150 mM NaCl, and
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overal |l activity of mtochondrial dehydrogenases in
the sanples. This augnentation in the enzyne activity
WO e®ds04765 an i ncrease in the amount of for mazaPCTYs2007/064676

formed, which directly correlates to the nunber of
nmet abolically active cells in the culture.
Quadtallf icendo theofb yt e wiing deszegagdyentprfagtiebecnddy302 from the BOP
né{ad% IicaIIy active cells by using a mcroplate

S eader at 420-480nm Exanpl e 25 Synergi sm of

gJS’A and Smac M netic conpounds in PANC-1 cells
[001E3b13] Ipawes QZééInﬂ§2§| Howcn radiad doaken|acpirdanss veith Sx¢razodiment

ot G pLes 15 ol T PR SRR e R AL B3 may be
Wi dikpcs@XarbRAd b bOfunet 802 (fmrueemtxf@mqe @nnmaﬂge ibeB@EeRody 306. The
240815!%/ m., and ? Sng After 48hrs I ncubati on at
pedoppigh locky B ﬂlt}t FOBPIIEh @ulidnlp ssegmentidges, farg example,
Usik %66 A -6 Ollish et 48R a '
(R&gﬁrg Cat #11 13{214 807 0%§Q%@$§§Fg%n 13 Mook ehbodimen, the
vi sbinented rafialdeth $50hemptisosat dastwight SERAELts.allhaeegments of the
versus when,t with TRAI L mnmetic
ot ghohl RRk Gl gy el oA T Tock, for
ass@phy, b Rehily scrhe3 tesr AFa! IVMiSahbslifeR, &118AVEk {@ment of
formazan by cellul ar enzynes. An expansion in the
nutb segneicd plablask |38 mayshe eendad aarlialhcouseise tngrabiey. In one
oV I t h yd n
i hegﬁtgog bt 08]; g%jreé)rﬁ ? c se%mepﬁtg rgt?}t p%@;gﬁ n\tla}yttgle biased
I etadrsrd& Qmal’mlcbdk@(ﬂ paﬁﬁom nTd E]Iﬁ)th?é]‘mpmiodﬂflelft O:Itﬂ%ﬁﬁnéj}z’%ment of the
formed, which directly correlates to the nunber of
nﬁeg@slptp@ éardp%} logkt 33Pandihg Riased tpywards an unlocked position.
cul ture. Quantification of the formazan dye produced by
[00122} abollncak lepbadians acté¢alssowlowsr segreenhpCtho pb@nelted radial lock

( r.ead t, 420:,4

rety PR e B O R oo BT dcBetopy @ lower
UWseginedit I3p agititesdothebtelitridigidoble 50 faedckbsrdbekhlh & ddlodiment of
105 of HeLa-S cells/well are plated in 48-well tissue

cube ipenpemt dhedawps segment Aelivhtied ssamentednmorizhdedki 330 may be
S t r S
e@r%gengt@@ rtatg se%‘?eﬁ%% e wfft fhg IMQ s%gtlngm 5*5? of the
(@egmembd rﬁdml 13khB50 They deipl sadaaerlgz bﬁt@wﬁtrd Keat @dwmhfﬁ) This
roj.oul es_of UV irradiatjon usj

t 320, 00
glﬁl %igl}l]l?{}gél}a 3}em epﬁ:d ipes Wl%ﬁéwp%?%ﬁ’@bt j(@nee the gounet 302 is
Etignoeh 48 the i e $@BR BORbHEMN 4 184 Ad@ﬁqpeé 350 is

33342 dye at dif ent tinme points and optotic ce
aré@J@@turﬂnéda@slly hosed wi the cordensieg uadtai tm;k 3¢ Hrodniet BOP body

I ' . Mnetics,, includi :
W B Gl S EiBtn e TR 11 oF o LakBl e o
apApi@inicat WitUGE coRepbnding fadNdobic BrzsoffhechW bbﬂfng) One of
and at 10 _and 20 hr (for etoposide). Exanple 27
Viopdinet Hall asithe A owiyl Jrppacsite Itltrﬁtuwg uppr ess éwvari ssgment of the
(%&F%Qt;tgd Palﬂg?/lgc% Osgayéu? a&}n d:{ ek%\/IAa? %Il)‘/s BLAAE by gravity

are OUSG

M a0d Ots @h gdgeimchOpBh tl&ﬂﬁhl@kﬂonﬁﬁ@tﬁmblﬂbbmﬂm &fthé BEP body 306.
animals are done in a lamnar flow hood after w ping

[001 2w bQB hinit REBARGkNt th%!a%ﬁoﬁtnge ?%f Wets@ﬁﬁ@ﬁ?@]tadlal lock 350,
sterilant. The mce are fed st le Pic
( Pumyi reaiased dosarde eh avledk St (i e meadl @pitwattera spMngBOB c shown
ar.e _adm ni.st ntra-gastrically 0
T SRR U7 B0 Gl i R o B O MR SR T gk 350,
VirfaySb&biak& 1o 2ROF akIRd ANk MBhiwl r
v séﬁs blasel LB aRog AR Xet a4 Se@g%dggmﬂet%%%ﬁu&f@@@ In one
betrhediment,gbe ahlgag 0o segmeiTios teorppoanids rahd lodnd $othat may be
(sterile water plus 2% carboxynethyl cellul ose) are
kept stored at -80 OC wappéd in aluminumfoil to
prevent any |ight induced changes, and each day's
supply is thawed just prior to use. [0217] Conpounds
are tested for their effects on the rretastatlc
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[0222] Both m netic and chenot herapi es denonstrate
i nhi bition; conbination therapies provide enhanced
WO piv7ho47sHNn over either therapy al one. Exanpl eP@BUSI007/064676
Vivo Therapy in the WAP- RAS Transgeni ¢ Moddel [0223]
M netic and Paclitaxel conbination efficacy is also
evhibergt ewards 4 lskypr valockedapesieni mapduedt. ledhiose mpged segment

o adf e P B koS SE oo RPN eSfe ook

M BE0 theseof 2 @ntp ki BSinRg 30D )s Pastidhcs SOIVRE ih the2BUP body 306, at
hydr oxyl - propyl bet acycl odexatrin (Vehicle 1). 0.2 nl "
of leAtt e iupPoicamieninor 4 ledsk oy aide desneigs oblhgriegmented radial lock

L e
| . . ledosha v lsegrBerft of tipeekirieaxelradisl 10ck 350 drop®2@6kngagement

The. m ce are meighe&, random zed, and ear-marked on

Da‘;Yltg].theMOﬁr@?HO@dt%éa irbiRek AHbinBRBETdIdY308at ment s

begun on Day 1 and continued every 12 hours until Day
Iﬂﬂlzi? Pacln engxenbatigiene Riteriain §leavecHinmay be acwattlap treave axially

on nd c i nued daily pon Day .5 6, and

093 R C LB € Patihny» Plepbcion SRt ofneackar
PagibdvieaX @l is patitidcd RERUNAnEerdnd MmE iseerh it PN 16 2D, In one
npk al gne and conbi ned t herapy enhances efficacy.

Ex@mpdman. refedaeicatiare 3B ot Bygivedintapesiten, yheaitlaast a portion
[ 0R@:7 ive B

FAbe BRDb it ERL 89 Ao 008 L SPAERE e scamenc
f oraégbilovly Blargdladly, outlverdto ime enggpeaienil afitheh@ co@sponding radial

[ b d sh
i Rk P14 ST FEb S e dBrioat e, 87y B S iy 8ol sesve 316 s
BLEMEATin R NLERe %%E%omﬁﬁﬁﬁg E@e?%ﬁﬂggositioned .

ke
APPLICAIfgﬁg [0001] The present applicati
contlialy dnward- phatplgast (el Rpmappbiassalt fosardthelo8ked position of the

2008 £ 8k *0pisreby, e i it B KBS 557501 baitated raially
whingfaravas fil ed Decenber 17, 2002 as a CIP application
of U S. Application No. 09/849,218, which was filed

[001&@})’ 4, R004e %%oﬂﬁ%ﬂﬁdthgsbagkﬁ) sl et 6N 600%9?5? % 1east two
These applications and patent are expressyy
i eolipoer &treckabnpla, efiebarkop staeve Béb rmentémetdees. upper section 334
B OF, | NVENTI ON Fi of the Inyention [0002] ,
THE G 2AE) GhY PP RP ol as  Fip e oG EhEnE Pt 316 is
usgevddnintdospidn, ANRaAS 3BIHSHE YppePRB&GIdhl BA! ddbackifsiceve 316
invention relates to a blowout preventer with a novel
b orids segruenthbiapasdcthanidsmn Bikgd positdonnet thi Ge@Bntektadial fock
c rol ,is an ifyportant aspect of oil and ga .
exp o?hFFﬁﬁW“Vhen’&ﬁF yfwéﬂggmgpF>gﬁ?gggyﬂgyﬁhgpépngﬂpnéng
anddigh®ce 3P4 oF dici BOP dpPY BO@! i0fie erfleddiaes, eshphechitn 334 of

in place to prevent injury to personnel and equi pnent
ashperdipdlagye Al G mey aetupteithgyurrer peamengsandhe siga etgnsity biased
c I j j . ny ev r( .
COBBAEN LSRRI 35, BRI B BESH D (B 202

wehlanother elbsdiaxatpteeuppdr kddtion g3wahdySsebire Qipber0inddade segments
eﬁgloratiog i nvo] ves penetrating a varie
S

2ty of

i ARG doloslide PR U puhesseBmrnterl ggdiplsloek Ba@pn the bonnet
| ayer 19RN6%&! de¥ti SO dSRSbALIPERETd %1 CTg]%Q}lf Q&h% t%le engagement of
conposi tion such as, for exanple, shale,” sandstone;
| ilnest eemmengt of thachgthayet radyl boht Hi0noh riAppedndt] 20dsvith the
or gas at.different faor [ essures, and the
f seraioingradel ek 11dcriahe SO PRTY 1o e dufmgstptat. the backup
TheechE 838 UhS, hRo tpﬁ‘@ve\‘iﬁmeb@f'gﬁ]eht%d qemar ﬂJckVBS@di?'&ﬁtlﬁgvihg axially
at | east bal'ance the formation pressure by, for

exanpl e, increasing a density of drilling nmud in the
wel | bore or increasing pung/pressure at the surface of
the well. [0005] There are occasions during drilling

operations when a wel |l bore may penetrate a | ayer
having a formation pressure substantially higher than



be regul arly mai ntai ned. For exanple, blowout

preventers conprise high pressureseals between the
wheomnaesennd the body of the BOP. The hi gh preBGUDS&007/064676

seals in many instances are el astoner seals. The

el astonmer seals nust be regularly checked to ensure

t helong the bohagt3®dsrwhas throtpepeend Wud, thp BGRabahit 306, or unlocking,

it TN o PR BRI 1 g AL L MR GEBaeF Secve 316 i

Mo EAINR! thel deginen@fdrane deshdndhl RdlD 16&P ACKRINBBe B8R actuated
with shear rans, or vice versa, to provide different

vvellaﬂlalibntlwmd &pﬁﬁﬂb’n@w%ﬂ@r baret B wéthlmnﬂ@ﬁr B&Mt badyad06. The
tQ% ﬁm§¥%%ﬁgﬁﬁfﬂh ﬂwn cludes. honel s that are easily

on,
er or conponents h as the

e access and nal ain 0010]
1001%21)3 opfr?rP@ |t8mf°eﬁﬁe%weﬁef ST ied @akyPn 378, the bonnet 302

MahAY 8L Bnlbsked i koG itlstind Biup E@Evee?@mﬂdechel@ lling on the bonnet
previ ously nenti oned, bonnets are typically con % é

t &QZMIWW@OH&D%MDP body 3@0.cYibi ﬁaxbaohuroﬂeta/emlﬁgeremoved

bol t The bol t t be hi _
55 BPat g LR sB8n s PhEe vo8m Slufihalich B B0 B the bias
bashythe Jlbx@agsm r@eieem tiheckRamastiornst hbe: BORIBAAYaidS As the

gener al a face seal, and the seal nust be able to
Wi horﬁlet:tah ishpullask gway dienp iles BGPebody 8@ rihe jlpwehgegments of the

mes!e??l%t%g Ilaggﬂ]té)clﬁ%@ aréesf%\}ed a’ﬂf ‘f’l'ya{n a?t? n§ n? ces 320 of the
equrprment ‘are necessary st'ald ve The
bammeﬁpﬂﬂﬁﬁﬁxamdlu@mme8943ﬁ1nhatEMhe hﬁh@hﬂm[ thkrebhe allowing
body na¥ giraccessed The tinme reg“;red to instal
S%%%en Akt sépfl%eté%#@aﬁhﬁ&%@da Ret doors to
the BCP bog%H[esults in rig downtinme, which is both
ni j9eBoped edssemiiss eover , substantial ly

Iarge bolts and a nearly conplete ' ‘bolt circle" around
[0012&b ci rRefefrimgengeia toffigure 1bemnbr idportamraspgenétial ihyention is the

U|re o provide sufficient force to hpld th
il igh G0y HE PRt SRS ST gl greh of the
t Nfonh@l dsSendl s t1AS AAQleberfiel Gr&iSTRW 1her‘ﬁfle@1§%oﬁllet 9bREblies 14 are
helght of the BOP. It is conmpn practice to operate a
" saplked tothaopyel(siidereouisy ét. aind BoPsviackslidesnaunted4 ire didably

ver I 0 p and tack, h

SElgul ol RGP Pl 2R T OHBARGRE S Lo o tre
atHdﬁﬁﬁteSsdﬂlﬂM&s heen raraderd-omarduse aﬁmacekﬁtelmeteg Rb 1@ ehd RS (not
time required to access the interior of the BOP. U S.
Paher) fl ths igsgoryesmpasyis et tethvbe onpet shigsugbligs 14 and the BOP

fa@g@gggﬁlme&bgg@% RE anﬁ@ﬁa%@ﬁoh%ﬁ%g Hﬁ%@é@goghe

bet ween t onnet door a

BCP sho h 745 t ent en t he.
[001 1&3@?9“(}1}'%:8f fithF ﬁw'vggg cf CHRQHTL g d }Oé)&fnemtj:gglfres 23 and 24.
cmel Svil O I8 G nN 4 tchﬁlﬁﬁ@é%n@EWffv@l {he Ih&ﬂﬁmghﬁr €Q\IBH a swivel
t he '745Tgatent shows that a hinge na%ome used in

plragte 78f sl slidomeuing e 76@$ slglapDOABFhed ©. therderf0. The

Noshdgblg 3%@%%1 %?tkl\%g]}] ‘F]héac \z\lflge%n%ﬂe mounkp% ggl %Jﬁ Blbf ﬁle gﬂgs 70 may

I maana@wwnecfo@rexaap& fiogar SR&MIdSTY banaet®uprd b enBhvel slide

The i nproved BOP door connection of the '094 patent

ddeeurw@g b5 &0-bdpveve ortheclifeble Réadhasnist@ows it He agapay be used
o ni

PR PR BB RS R 1 ILER,S, S8 o

nehdwﬁp fora sechingioposin@ical bedeingg SGFHmdr‘t&tshlﬁgi hait Sad)\lvﬁ))/\ﬁlay be

for ccess .of a BOP for maintenance of the

anied & %&ge AL BRSWISURIIERT 6P ofalorRty emwﬂlemfs he swivel

In one aspect, the present invention relates to a

bonnet | ock apparatus conprising a segnented radi al

| ock di sposed around a bon@ét and configured to engage

a correspondi ng radial |ock disposed in a body of a

bl owout preventer, at |east one spring configured to

bi as at Ieast one segnent of the segnented radlal Iock

e . o o




unl ocked position into engagenent with the
correspondi ng radial lock in the bl owout preventer.
WO 0®199976% her aspects and advant ages of the i NRERNUB2INT/064676
will be apparent fromthe follow ng description and
t he appended cl ai ns. BRI EF DESCRI PTI ON OF DRAW NGS
[ 06t mpwgtmgebar 7séh@wslsa:opa¢ram\equ géathicdrio andipesipswihed 75 of the

Ylmgléé\{h e %%61%%'0]; ]nfﬁ%l c%on&a % mgl}r;{%gil? srvaég S%,lid%\lﬁogflt 'é4 to the

pobbhen aefenite 1@ﬁﬁ0d1aﬂershbﬁhlﬁi&ﬂyl &t Il OMIa€ cbntellB288 the bonnet
Figure 3 shows an enbodi nent of a radial |ock

di 3pPFREBEt device. [0023] Figure 4 shows anot her
enbodi mnent of a radial |ock displacenent device.[0024]
[00130¢ur e Fhehodss7@nd: dedgdidnente of stffieidnnveiatti on pednet ehabonnet

F grEo i Y e iptaters seROB RO u s dr dine B drpdedror body
| 0K wRGINRE kah (bt KM DAL ¥&Spl e{ewasu@ﬁgﬁféas%@e 6? Aled(. 1\/7[0re()\1er a

plurality of segnments, respectively Figure
sheeist ahatseboenifenvhet the ovdride g@fupem isn@operdiiedly attached to

l o 7 # shows an

ol e et T S R B SoR PRE o o By S e poin
[ 0628}achingtir &2 & showstialy @abadicANbf tasPof BeKIoRdct assembly 14.
mechani sm used in an enbodi nent of the invention.

[ oBovyorpgihcerors o REaRIRAt SAhsBRTHEALY oparahe sekprrf mass reduces
me v, t
[ Og%gfi&c%r?eﬁlﬁlg&ilff ?ﬁ%s\s %g;ﬁgﬂe {%Eg%se&%# he fahﬁl %3 %819%5 the bending
pr gess expesieatedlsate swivahplewty8di nent of t he |nvent|on
[0031] Figure 12 shows an enbodi ment of a high
[001B1§SSUr Bhs eatvelipete 78 184y eiriRdiin®@ide 9fhehi lsﬂvep‘Hrl &Ample, the
[0032] Figure 13 shows an enbodi ment of a high
pr Basine S Ssiaay baseepdraively atasberl Fﬁeﬁlﬁ sofivel hlid¢ meantibghar 76 and
[0 K n f.a
br acBsddlodulifts R MR A EERAR TR s@hedieh s pigton of he
[ 0B @4kt Eisgonbby 1,5 ﬁmvtﬁeaﬁng ﬁﬁhﬁﬂy ﬂ@lﬂbri&f, fér Btgifple, a combination
pre re seal sed in an enbodinent of the invention.
§§'T beprif & ) irati e hin (BB 381 RErsRaBPIc; Reapaivdallcsrpearing).
mhgj@ﬁ e e
o LoD RLAR, Pl S b0y RS RY Ry BRiect Fr ke gg supvor
emadail e aofl fat]mlasdilv&lshebmi@kswpmpmmiﬂ mcgidtsv\mm&me,smher types of
[ 0037] Fi nt of a radial |ock
conprrs et RaEnhEnEh Fooder Rryresth R gisrd blae 78
Snbodlnent of a radial |ock conpr|3|ng plurality of
[001R¢} £ 5. Pdendhe rgdnet sovghdhesomn! %wt@éﬁhe sidegpassage 20, the

4
rlz%g%gt és?%%lé glvr?/p%qusﬂe o%ggqgtgﬁmlﬁﬁ 3 JfQIQ Q\lnlyef ?lg{s:%ﬁz so that
Fi tharrem2@At ahdv@ZB](Bﬁﬁvm@m pesyhed D orendy Bé a@ce&ﬁ!dll folr mamtenance

| ock. [.0042 g ? a si de perspective vie
of INERFC %&d}jﬁg‘ﬁ? f Inpthg T&mﬁﬂ%qm 3Tt Bk 2 d i drethe lovwer
aspmbt AbehBIe 14Ny SPH: be[ (D04 rrﬂ;%i(%‘t%%@%@@ﬁ@f@es%wfh respect to

front perspecCtive view of an e di nrent "of a sSwv
sl thdeB@Buhtdysled whileotie appﬂcbmn&tuh&mﬂﬂyehtnmmmns1n locking

entisafstist o BRBPPaof) L aeAnGunD sk o G ptets cleay

ofyitiBR. i nventi on. [0045] Flgure 26 shows a side
perspective view of an enbodlnent of a bonnet nnunt
d ing 0 [ F 7
10013360 T Fighe 25 Ra6Ls of (SNt OBopl ADABL FLAUTS B onner
usaskrnlsiiean 64 aspe Cliee@f dtshlegalglad/ eftbinonhe [ BOR7 ol gur ealﬁV Botated
shows a Slg? vi ew of an enbodi ment of a bonnet nount

usPETPATRYSE YEprsecsofAt HOWmtnmopock aiteeBment prireSQipclearly

shows a top view of an enbodi nent of a bonnet nount

used in one aspect of the invention. [0049] Figure 28A
shows a top view of an enbdd nent of a bonnet nount
used in one aspect of the invention. [0050] Figure 28B
shows a side view of an enbodi rent of a bonnet nount
used in one aspect of the |nvent|on [ 0051] Figure 28C
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one aspect of the invention. DETAI LED DESCRI PTI ON

[ 0063] An enbodi nent of the invention is shown in
wWo-2@ane7ds A ramtype bl owout preventer (BOP) ROI/US2007/064676

conprises a BOP body 12 and oppositely di sposed bonnet

assenblies 14. The BOP body 12 further conprises

coupblentd may banviegkralhaypcresedt oV emixalngsicess if Iaasngeﬁ):am radvantage

aga e# per. 613(%{‘3{ ] onflﬁnqg%ﬂn%\'\g? 8lsnljng%%grge{%I¥pPlgOt %BE%J{ AR re)ége of the

BARnAEL a@ranmda@fbre/vef Ifof eRdmplEhe 18R BO#YbokdeC AP LHhBSEd and
an internal bore 18 therethrou?h for the passage of

driRiveteshgren, thegam qopld npibgerertigally agesesied beeayse tiedofly kbthe upper

B§8BO%§H§[2 ]f)s 1111K ﬁ{_} r@?@e&g&gzr&g&g% 6(? afaeg%?n 1m§)(a'tean? because it

passlageésmach vt @ madaaih oofepldre rghyriahd ﬁeﬁucﬁlﬁg fhiedBne required to
passages 20 is generally adapted to be coupled to a
boRmBRIREESHBT §id pergapppAic }FH%I PBontebt oltbe @ﬁqﬁpm@é pgriormmg the
arlﬁalﬁféHE’Ac%d FQhED %el%gﬁ :Q:@gs)é ch2bled YOI S@kdpYe n@@ﬁ&%ﬁgga lower
pairs as shown in Figure Each 'bonnet aése
f UBORdronioo rvrfn]e%suppepbmnat it pclofd iogqrupioe s, ﬁﬂ&mﬁmqild; Gigures
sggg%ghe bonnet assenbly 14 to the BOP body 12and to
activite a ram pi ston 22 within each bonnet assenbly
onents of the bonnet assenblies 14 conprise

14.
[0013dkssag er%wth@éfl@taﬁ?e@@l@h 1 srayrabspeifeintatesk apprecimalelsp? Gdaees in the
2 S 4 L8 C e
R AR R b A e e T
sq:mamﬁtneg qmﬂo;dir&telljﬁ €30 pareesff rcbthl@orB@’o&&;ertd’tEer embodlment may
tio nd structure ?f each r\et assenbly 14
b des ne%@@bpﬂmfgwmm? SFPE ﬂ%l i ﬁiﬂ’fmfylff%éegrees "The range
decﬁcx{)taﬁbh%'ff i sthe) oRe ﬁ]tohgp’i’@fls hienRHA 0, ARt @k stclsfe of the
bonnet assenblies 14, the conponents and operation
onevindanet assenbly 14 will be described in detail. It
shoul d be understood that each bonnet assenbly 14
[0013%er at €Ehel swvigel slide haruntramniesid @t gbdthecd e o8 X hlicity of the
op osi ng bonnet assenblies 14 typically operate in a
FignRaf ataqkaifE. the bows] apest i»e!ﬁ naorvwaﬁmifh grior art hinges are
d
%%ﬁ%ﬂﬁ@? '&6’1{; %% (ﬁzlgﬁclugrgg 1'11%3&9 aglﬁq'el pQ{'g I:?eg‘lﬁgg?lﬁ{rther prior
( rwthmgmmwvetth@ta m’acyst beqaufs@the@carrplthe fid] picjphat bﬁtheoBOB bonnet

s(rf]i?]a ram. kgp%ton IS couledtoa
acPa Y 1o |%‘9e1?055 PR AP SISEHSH ¥E tﬁi?“a @pqea@é Otf s of the
I PRSP Behddd ﬁfoﬁﬁén%iéﬂeﬁ dhchappets, asaaelhy V%Fy h%h and
a direction generally perpendicular to an axis of th
BORfGowion of the hingaxiis leafl te hragBOE” bbidly beandbei ng
generally defined as a vertical axis of the internal
[001B6r e 1&igwhd eh-3isshgenaniaddiyiepanah!BOP bbitet espeetcotding o the
wel | bore axi s) &ﬁ am (nqot shown) Oé]ﬁgener ally coupl ed
t GNYHEORanPpiask oi the embreimants, tth% MORAE 1Y AGINES @xﬂmt)hataﬂ@ BOP
S r
thb%gfé% @b Q‘Sﬁﬁ%%éﬂ %ﬂg%@ﬁgg@ﬁ ﬁaoéé@aw@%&mﬁ@ﬁop body
| nt ardmabndmmbstm&ai}ydlqmttbtocoﬁat:aof thwEtOP bodyorortstpba e s clear

not sho 0 toar iston 22 in a ponnet

AT uhRyeRhe gt bh TSR ‘5 SprBe Pate e b vrebaprcled, or
1QHO\[€QQ@ZH]OV9"BE§&%E(§S¥% Yo rhiby. B @@bsrtﬁﬁ‘ﬁlifl ROk AN QWREd & Bdicated
pi pe rans, axi al spl acement of the ram piston
g@néli@lﬂpy We@omhtée r3oF (andtths Haanyhémttbe tshile openerenial located.

and Wi t h @ orres nd|n

ori3as Pl o TR AR B et B P RoPBERLOg il Bebeiton he
t henselclibone theTBQTPeftl@J Bonr€ ! dndadhi AeOfpch @, baMhe direction will
actuat or cyli nder 24 di spl aces the ram pi ston 22 and
megegallhee nema Hot fasholly BOR body. position to block a
flow of drilling and/or formation fluid through the
internal bore 18 of the BOBUbody 12 and, in doing so,
to forma high pressure seal that prevents fluid flow
frompassing into or out of the wellbore (not
shovvn) [0068] The ram act uator cyI [ nder 24 further
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[0073] When the bonnet seal 29 is fornmed between the
bonnet body 30 and the BOP body 12, the bonnet body 30
WO 200710955 | nstal | ed position and is | ocated prRXIi/OHs1087/064676
the BOP body 12 and at least partially within the side
assage 20. Because the bonnet seal 29 is a high
Eﬂﬂlgﬂess urlgere a6, shpve onadindbdinook ofre &¢EhbemeR Bomuist02becording to

bust and .able to. wit d hi .
IR R R AR R T
s hepRink f6F @unId sm@r@eﬁiﬁggs@. ROMEBOPBERAY 610, k0, 613, and 614

| ocki ng the bonnet assenbly 14 (and, as a result, the
boRfebe 8éated2io)be gpupledde theRafie ppemiegst & oFiegumple2bighes 26 shows

. H . . pring
P 857400 b0 EREEPAGE Rebige

I R N
C Rk 83 CBI‘{Y@riEE%!t%%ﬁlﬁ&ﬁ?@gﬁﬁgrs%l?6§fﬁ{@ﬁon%ﬂtt mé@ntr’ng member

However, the radial |ock may conprise additiona
s egitenthe BOM ntdust 6Wbermblpraing BORtmdnaetri ts ewmovied away from the

Fi i,s.not intended to. ljmt t £t
ok Bof Bt cnBhER Shsblinhcma S fE RS g otz pop body
32081 kidd then skeseleti Re thait hedh@IhO she®hRbdn haheoM.eabiBOeplaced.

The radi al | ock displacenent device 34 al so has an

1kqiner dj 0 <hi : [
(001381 SPASRERS) AT (2 oSy L8O 8 e e o
| deklydiO3 pl cenpmirt devibess @4, HR2 nhgraleompidapesd ta alledgehecls to

surface 48 on an. external dja r_th is adapted tq

F TPl ARGSHIBafP £ IORTBEBP TEBL bi2Phd e SeRYt PoeRey 921, 622
Thetdradhahet Asknd $HhAREBBPLEESG0E §o Atht #leSPOB BBREA: $85 may be
an inner face 56 that is adapted to contact an outer
sunfedeavgy Gomt the HSEP bbdylp03 20 that the rimdnel $hewn) is clear of the

pasht i, 0 e net, body. 30,..th adi;al, | ock,. 32 ., a

PRROP s op G VAP Sl aBind b u P RS R ou e Sefr AE e moP
bejosgan théeidB@Pehiagndads abdotdietobd BicicdpextedOto AR the bonnet
i nner surface 52 of the bonnet door 36 is adapted to

c AbaEtate etheyftcapsiag peiac by cgp thefampdpckymdytha BOPNwds.
t hat the engagenent between the bonnet door 36 and the
[00140P bodihelborinst nounfingk edn{ter $28 mine chmprist twioovheBBbiosks 624,

not, bolted to, the ody, 1 0076] Referrjng,agai

* 26 g £ g ST atadbiogk TudidosEEabbh 2 SPRe bonner
slrhélating BAERGec B Feasvhenlenlbad 678 61y Mediicd ab Wa¥ehne wheel
slide nmount 74 (note that two rods 70 are shown

s|Hogidongd engdbed tor b euyhPetheneswliey dp2s b §@2)rplinths ebodiment
Wi h. n pn. i gure. 1) . a result
o PR 8 RS2 SRR Rty ock A, Btk e R R honen
sldiffecal angbérherfr &)y Qan Az Welll whitowdi &pudBedirbal W, spirit the
t he slidabl e engagenent permts the bonnet assenbly 14
t d"¥@ABved i nto and out of |ocking and sealing
engagenment with the BOP body 12. [0077] The | ock

[0014Lt uat ok sv38] alage (G0phey beorotatieniibnattchdddo tBS bwidt mounting

ei ther i xed or. renpvabl e pling conpr.isi olts,

o ahaST< 225 i feied AR B o iR o D TOTOLTRHE 4 swivel plae
MeR0Ss kN@WhallP chilifediol the Hhghd: @fdnBed HRLDES 6BBn@k @ Bh&Pof the
cooperatively coupled to the radial | ock displacenent

déened mauniting anailer 038 fashionthengdbediments] the swhel plate 630 is
cQ [ n,t lLock actuators 38 d.the radja
" CER 3 MEL BRI 02 REE A5 BoRa g R Sl Bl some

engagemedis, tiNofweivtinghietd’e wappe iRBNY Solifled itk ohnet mounting
shows two | ock actuators 38 coupled to each bonnet

d desmizy 62gpdipsationgll s poppled odekbepreu@t?r cyl i nder 38
or a plurality of lock actuators 38 nay be used with
the invention. The | ock actuators 38 shown are
general |y hydraulic cylindéds; however, other types of
| ock actuators (including, for exanple, pneunatic
actuators, electrically powered notors, and the |ike)
are known in the art and may be used with the

gy F A1 a o o T "~



such as a pinned or threaded nmechanism may be
activated as an additional restraint. The secured
w0 207ad97bHcki ng nmechani sm 28 is designed to hoPdI/Uk07/064676
bonnet assenbly 14 and, accordingly, the high pressure
bonnet seal 29 in place. The radial |lock 32 and the
[00142ph pr Assamet bamunetc03 &&borﬂﬁlgcaﬂ thel ‘tlsddinent Bieoviri gl Figure 26

forc enerated. by t h ssures present within
¢ REEP I T ntReF D @CEFFP{‘]’H%“ Baaﬂgﬂ (no ewan dispesed pRdhe end
| ogki An SRABOSIENTLOBLNREB 1S 'i‘seﬁfs@ﬁis% Agg&go%%@ﬂ%gg% y 603.

i nner radial |ock surface 58 ofthe
Théhe auitaid ‘Dﬁ@ﬂ@@@h@n&@nﬂ@&lgﬁggmbﬁ afi ’élertgmgetdisblyot part of the

revers activat.ion of .t k at

(iRl e QSN Bak B Rmied R i g DoPE e bt 012 5
beﬁﬁvédeiniv@/ﬁﬂl)n th&B@EP beawkd3 it E%xﬂe@ﬁ(&ﬂ&d@f&nﬁé&@ﬁéﬁ% t&a face
radi al | ock mechani sm 28 that includes a positive

d| @%ng%é@n%@@’ laadyt @0 { d] hg bonnﬁe61|20t§kccaxptqdaftooﬂl§ IB@negounting

Elg)h{er\é?n}% 15 Qﬂ%g% c;n.l_ﬁ gtel%gglr%]ll’}%g‘ler §%8 elilag)lfe the bonnet

r a@ll?ﬂﬂol ioet &pi}aﬂ'emtthe B’Cﬁdbadly bOX:KOBee tRYraOmBY klﬁﬁvn@ﬁé/ clear of
on of . sever al enbodlnents Referring to Figure 3,
é#ﬁ&@?lﬁﬁ&@ +the barsy 612 may deswigeled to fﬁ@ef 8igF &9 that the ram

! conprise a single
@uat i on st ep ﬂ%’péére\ré;[ 0‘%?%& ccjBY conp 9

er enbodi nent shown in

OO B LB 8 AP T A ket 1

( Séhdefstdodgthae oBly @t@@ﬁ]@ohymaﬁﬁeﬁ ¥h@bEethaA GladpPBrt members,
stroke than the dual actuation step (82 in Figure 4

Fugaukkbe usd Vﬁ@ﬁ&h@@%ﬁl@tféﬂﬁn ahrgtpnerif g4h¢ inventiy esndlagpomany of
4) ‘[813 %m%s&ﬂl‘l’%ﬂ%dd &%ﬂ)ﬂrlm crqulli‘:i‘éur@sc E’rﬁlfﬁl 1%11’101?1&& ?WO SUppOI"[
and mnimze i near ac on fo one
enhedbere. mAgrafn fithe uhdareobd dm,t ohlyeor@cuppért aRniles orangt ¢han two
(84 in F| res 3 and (% S apprOX| teIK 45 q@%rees
| rURE s Osivo Y BE HEChY RO CFRran op, the Farbeltthativeption.
step angle (84 in Figures 3 and 4) is |less than 45
[Oﬂlﬂ‘ébr eesF%g\[lr@@@f@QWI?’ thrameddidenad pooaitse ht, cdBoswd 6. Fllguoperation
, | ck G nt .device 34
s Lh BlqsR 5 REh SRR SAES Fo il b ! pegsorves
de&bgﬂeﬁc&@dlﬁlglyathmﬁd'pm driddlivalll o0BK irdiviagalynibcriteg. [FeaHer, the
shoul der 44 of the bonnet body 30. In this enbodi nent,
t HEhosgments fhEiguns 37 Petshiprednly wnpbanret wid e agpciated bonnet
I 0
tRa kg o PARIAAN 1B RadP eBRftlelf oBE 80 The PR Allfer of
afttomnets lve arB@PaIAlb@ojﬁﬂBQa&\aSpMenﬁ tlacithuaita, ans deﬁrabre: to make
Iocking enga %2 ngpmnth t he inner _radial | ock surface
( 58YiRURY ‘b%g "g n@ PG| @eq; HfCHRLE OF Jeasy 90lPRE ricgiFkaxy., While
[ D@l Jd'ﬂ%erﬁ@ht%neh%gmfi@ﬁly' Rithl QHL& ér)lb&@??e Sbg invention,
conprise any one of several® enbodi nents. The radia
| corogmetiowny invludesuembodiphisgt of Figure 1 conprises
two radial mrrored halves 94, 96, as further shown in
[0014%jgur e Fogure | 27 /anBbhera apbodivmenta, b&scs ket 1701 Fa@bfdeng to an

6B, a radial |ock 100 %@be formed fromat | east two
s AR HRG O {he) Ipyradien s oy vennes 69915 shewnavithdsaen fowoa BOP body

S r n n nb .
2o e S AP St il LARARE oGEPREL FEMher pos s
f rcmnplad m albalhndt ynoohtisg bstriet 7@ thyt Ston@iegbity ddoglsd 1@&/0 support
and gLali?yéﬁ% curved dogs 110. The enbodi nent

S oS T H qu HORHE BeuBLEdReb 13 dp mpveady rca%nlad to the
| agkso rﬂ&@mb&%]ﬁ' 'ﬂi {;tx!i/é? sfda1sadizab Y@CkriSgal L Blocks 706, 707
Flgures he first enbodi nent but vi ded

into a plurallty of segnents. The radial |ocks 100,

106 coul d be manufactured by, for exanple,

manuf acturing a solid radi @ | ock and sequentially saw
cutting the solid radial lock into two or nore

segnents. However, other manufacturing techniques are
knomn |n the art and may be used to nanufacture the

F AR oy Y T



enbodi nents may be coated wth, for exanple
hardf acing materials and/or friction reducing
woreioendEabs. The coatings may hel p prevent, forPEREIPNE)64676
galling, and may prevent the radial |ocks from
sticking or ﬂhang;ng-up" in the engagenent surfaces
duimian gompase b néay depmresdpsl AlorwidenBiguvea? 3 Jomwheél tiheks (as shown in

r agdi ck nmechani s 28 in Fiqure .. The coati ngs

i SR T e i R R T e S S L
engageimninesitel a0 % By nr[cﬁr@@'(?aiwﬁg fbdrh Ghd BOPRAGHMEE in a direction
[ 0090] Anot her enbodi nent of the lock ring i s shown at

125wbptantlly roemalbyo atfies ofdbe BOP sl 6037 conpri ses a
plurality of saw cuts 128, a plurality of holes 129,
[00146] a cofitx amiofD5they bofigidThfxabw therbsnnk ShoantiiOifember 703 by
hO|ES 1?9 decre?§§ %re mekgq%#gnd area nonent of
i nePYH BIMEHET /iR aftengieky honngiehEripay be irtptirpatingoupled to
acheadnah HRuGen j 0 ' ltsp i -
radi al | ock 127.g?{g&ﬂg{egg7rd3t gygaglrsﬁ‘{eyggértrg’ éﬁaggﬁc?lggd above with
defetreneeitoHigofest2Beindddi al | ock 127, the radial |ock
127 may be fornmed froma material having a relatively
[001#B nodTkcusippbriahasbdre 71y, 11ah@ny eompakel fplddab the BOP body

ex e, steel). Such materials conprise titani um

bet{t ITGHF 6ppepws stmportvpsalsy & | hingsivicorplied trsthe Q@Mbody 603
r agli ahid@cHg17 [ it d

e Ol S Sk BFRE M or b RE171p 7 shibul BREy coppied to the
r dUB dothby hmea 7ABnEhe hivfzes R, 7DA endbl¢ the supstiramehberls 711, 712

127 .and re ucg Eendin% stre ses.‘%9$91g The radia
| GRIPS PHELS OB DLW BONPEN T ANa! SEFCEpRr at e bel ow an
géﬁstic,linit of the materials fromwhich they are

[00143} ned. Fieys2dBi sbavbe Sisif vigveoks henmieempini 10 leagsrding to Has aspect
A8 PP 2Ol Wbl OO REGRRET L, JELOAM AR 78, 71
ef(belgt Juppone sisembie GOt d§ siglwh imieatdeaticwalfetipien7@)d The bonnet
cross-sectional_area of engagenent of the engagenent

sUPPYEEE mentey {5 paatiamllv upled tasariyat dre site blosks 206, 707
| qekiynBe@BLe Mt Z8sHonfi i : 1 hBg:ct

FSguge 1, the bo%ﬁg%qgégﬁHégdgéﬁzeg?g§%58?§§5f$ﬁgféﬁgfmows
t edarilgék P erstaionslpeapbadttoitine bdnmet sppon atener §02 8t gf-ot point

t BOR. bod 2. an o thereby prevent flyids and/o

gedds BR s da it b dhe R bl B ioratasted Tdhe bonne
exhemtiag nimbed e0BRIQilarTNer pRIANE Lide SR ck2Bsmay conpri se
several different configurations as shown in the

I owi di-sgussi f Fi - r .1he

00149} 2" P8PSR, 8 8Pkl MU b oo
f moemizery &i 1,619 pofotedhtoerrieadide sdHtint guxcanmitockt 1 iS @@rs accessible
ngg_be el.ast oner .seal s ot non- el astomer _seal s (such _
as)" FOPCERUABY LoPIHEMS s Eh S PPPRERCBRAP 4 Letld ivottihy points
Sedlcc IMRY afduiih Ny CRPR S @hen@b?'bbg? Eﬁﬁt f tthﬁl'bB@inﬁﬁ?‘h%wn in
and/or netal-to-nmetal |ip seals. Further, the sealing
afiging direnseppotionembe! Bw ismguplad kuthe BOE dobli bata lingof08, and

|t terials. ingly, the.t f .
S R T ST L AL BB DSl P9 e e
r adiyslingamdsf ameasek So@iend @bupliee g et §ige hidvid 7@6%8707 enable

bonnet seal 29. [0093] The enbodinent in Figure 1
c dfpborges 685 Bobn deriznaslly 3o ammedian the B lddy 603 so that the

per.i renk3 t body 133. The radial sea
1§%h?ﬁf%ﬁg%§%%%%¥?%%§QQ§D o-rings 134 disposed in
001_ﬁfoove 136 fgrned n the radial}gerineter 132 of the
10013} 1 net 155 FrbpgamentsRown iy fgRiresad7 A4 inglidesn fapeet apount that
: % . , .
F et R b TR E g, IR R RRT ARG (P sh ). o
Figure 11 conprises two grooves 136, but a single
groove or a plurality of gPdoves may be suitable for
use with the o-rings 134. Moreover, while the
enbodi nent shows two o-rings 134, a single o-ring or
nore than two o-rings may be used in the invention.
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assi stance of an energizing nmechani sm 190. [0098] In

t he enbodi nent wi t hout an energi zi ng nmechanism a
waele@meo%ss and an axi al thickness of a seal carP@EDS2007/064676

(such as the seal carrier 180 shown in Figure 14) are

selected so that high pressure fromthe internal bore

f ihogpetnmpust e gr@é?e ter vemicalt owaericnthel éhwt dpimat.  In such an

fo4h body. he. f | seal|
BBl S5 B R R OERER BBk PR Plboay

t higati fiterpdadt A0 upasts 8swh NBresB@l. CHI§ vefuld ®el @kadabdbus, for
expand until the radial seal sealingly engages the

gresavale i theeng block eqpldihsamora easilyi ingecipd 9T geplaced from above or

di i U S. Patent No. 5,255,890 issued to
Ng%%%FﬁEgﬁgﬁassigned to the assignee of the present

Lnvention. T '890 .patent clearl escripes the .
10015030 met 9B Ey A ATt SPGBt Sa 88 e bom emppdiment of
t hge BIVBRSHITERthoRRGVEDSI B chindid & 1 BOH B&ly @BesS@ the Pnnet 605
and the radial seal 174 may be, for exanple, o-rings,
paekbagneed| ayayolromrihe GHebody 608 prtetwtially sealal kmeviace of the

B e

org@sseable tows@tctinahc OBGicarMaweso Dt the GORREFARIiOWacing the other
thereof nmay be used with the invention. [00100] In

areHE™: enbodi ment shown in Figure 15, the sea
carrier 192 as shown in the previous enbodi nent is
[00133ed | Kiguaiithashors witoh dewaokaposeal moed &lspoweding ro this

9 .ext I 98 of b
o SOt PR e s Sh Bt fof PEx b ro e nghe BOP body 603
PagkiBGupSRt memboRt &7, 86%ltwoGhoRmenPbldgks @3? BOPIRITHWbDonnet
seal known in the art. The backup seal 194 further

mapirtenah rembergh OpBEksure seal if, for exanple, there

is | eakage fromthe seals disposed on the seal carrier
[001332. NdGthe subport minentend 867, &8t ars howpled no Fhg BOP B&dyd 6@ by any

not include.an energi zi ng nechani s 00101

AT SBOGHE e Rond S R B Sl TR B bef 07§08 are

axiahlyf @UERA NS BRSSAP Yoll@ 69T MdBReRORNBEL 8§ERAIMoHBS coupled to
bonnet seal s shown above greatly reduce the

senppari viempedS0F hendbormyemesieblock #08cerméteelybgoupled to support

T R R S I AT

t off @lc sappat teamewhi ch wel | bore pressure acts and thus
reduces a separation force that acts to push the

001Rqnnet 1500h. WBYditdAM tHgu Rk s[599 L

[ %ﬂbodinﬁnt %flt%é fﬁg}gF Poc Qﬁg%ﬁsk§9f$§%¥%ﬁ%%?9%ﬁgﬁIod&
r add dhe hoekmeeichlackss$h32 305 conpriss ésea eadhgd ot bukhiiBR2hat are

di S in a.recess 224 rmed on an i.nternal suyrface
SoRngee s Y GECE Tuth0 el B et Eha  peeh e pbodifitRs, e
opefatief bRfcks @31 80k adach QeknpiBE NNk R OwHid f BiSthe support
fromthe enbodi nents descri bed above in that securing

a npwrhvet 8o dys azadapidd taboertl aideast o whesheall dowg theror of the
shown). and, a assenbly (not shown), in place is
aé%%ﬁ%??gﬁggsggﬂg§%Uating the radial | ock mechani sm
éﬁo in raq%ﬁlly i nward direction. [00103] .The

[001358]y uct die BOPEHRISSRBHAF FaHRIcd ok TRVETGlirdocks 803, 805 by two
Sir i a1 bRnifRE $ig Wi u R%ta@i%nﬁlhﬁmﬁﬂgqgbq?ggvla)lgtfﬁ)ctﬁla BEHhet 605
above except for the direction of actuation of the
radd ab rhockiame dbiaki &iH. 220e stbardefoatenal hendies s ik apupled to

of the esent enbodjment Wi Il inc|ude description
oty THEOG PR PUSoRL Aok OREE Al St mBionsl members
dighfes8 4 QILHRASE sSEPYWABOAVIS: cnGORTRA bEARIBOS S0 FtateNBout a
enbodi nents (such as, for “exanple, the bonnet door 36,

the linear rods 70, etc.) will not be described again

in detail. Mreover, it shéfild be noted that the

enbodi ment of Figure 16 doesnot require, for exanple,
actuator cylinders or a radial |ock displacenent

device (e.g., the enbodi ment of Figure 16 does not

. o NN A N A



ends 276, 278 of the segnent 272. \Wen activated, the

circunferential actuators 274 nove the ends 276, 278
w@Roorhe7segnent 272 towards each ot her and in BCT/US2007/064676

radially inward direction as shown by the arrows in

Figure 19. The dashed line in Figure 19 represents an

i nheizosipl faxee JThrs ofayt he acednplishkddky ﬁmﬂ;afqoephng the rotational

ac i.Qn h Ioc en . act.uat ed ag
th}enlé tgﬁ%e%ﬂ% &1 ?(gégtlz @ aféhrote}jpogal ﬁﬂg}?lmﬁ ﬁ:lel Eﬂ.tatlonal
t Orriehﬁbrskaﬂ@{\ﬁSIﬂ ﬁo Fth@ hﬂ(ﬁfeﬂ-l@nt 1[)1@&3505(}3 Hos. S@&{ﬂ%ﬁtelyzzl@e Rftational
the radial | ock 4¥ be produced by formn

i

pl BACEIbESyS 19 Skbra%ldi)s dbxevpted torbe Bwycner ons 8980805 and
Zs%tatmgllﬁf%lﬁ%?dz 4th@%a.9@t 6%? (gtﬂggglegns (?fslgoveabl and(rf%ﬁlonally

|nsta ["at the ra he rec
i nedriphug @ Hdhihetatedsuppoit n‘mfrﬂo@s thekt ldbtrlbécwatﬁoutr(&@hﬁhg from the
def ormation of .the_radi al k 270. The kerfs may

of SRRY O5 e A RHENE 91 Fxpie] ea? cmﬁérng%szewﬁpéotam@m@p@ogs
shows reptangular kerfs 284. However, the kerfs 284
[00158] pr eFigpemP§B eowsraside iview afenbenndt acunt eiflicasording to the

st c or SLres at the ed

Cre ARy FERGEINE BNGAL Hond TR0y o3 subppToPEen Hor. sos
f opnedspport eangRg8hals Shapas ,thé5§1ﬂ@$ﬁwrdﬁegt§re rzaﬁz]ﬁawe aligned
at the relatively sharp corners. According

keVE thghomzantal gxisroidae ppnnes8a. cﬂwwepsem%@@h@\&m 805 (only
Ormof/aﬁerﬁ)%@ £03 ﬁuﬁﬁkfﬂni tﬁé i’ﬁet\zr apost %’1@.@!& 2%@?88& tﬂe rottatlonal
shown) to mnimze the e fect stress risers.
[ Ommsﬁrs Breodetl] ihésute L8A) ﬁﬁﬂt bﬁayglhlﬁ tlegr thdtattetol mas of the
shown jn _Figure 20, to produce a substantially snooth
tr %gH{&gn between relatively stiff straight segnents
286 and relatively flexible end segnents 280, 282.
[001&7 b duat Figrreo?S¢ Howare Hrgigvenf acbennst snot B3t icdcorgmsto the

tr n r.es S at.t h

I a%tqﬁ ?ﬁt(omg %Bﬁ% 1? ﬁﬁeé.\(esp%%ﬂ; iawg?gBt h’léhe g’onnet 605 is

Stlm&rt@:ht 308 ey mentesti B B)anc [s@@liz@@ﬂte whebloadical id ﬁ@ﬂﬁgf%ﬁ%y from the
erent

f.or dfrmna5|nlermtm|m or from di
x%‘épﬁ)&ﬂg 6@0%&% PAYtioxR, gliw B3 Porle 00 ey be acpesagrl faminspection
befyl bhiypsQpper, or conbinations and/or alloys
thereof). For exanple, the curved end segnents 280, 282

A Y LT

fobmtdtgsd et slid 2dng Mlocke@NTERt Bcid8Giwae- fom thOBOULYEH 603. The
and segments 280, 282 na%ébe fopned froma materia

wi RFNGnmeY Fstate Thow dhuaniEcyosttiat (dssshowpsahieied B&B) in either
| h
segnetr%éllgaglg 6§b %g%%?%@%u tff'r‘é b&El‘?‘E)t Ien#l%ta Ssé{ég d('% rise a lock

f oneshthiemr tdi alayl lock tEe?@onﬂdﬂ&SOﬁardl pdsittoacto By Qouplad vl a side

flexible h_t installation into and
 EHREURE G o B e babO (20 |19 oy RiPOpY igpection and
Al bk dny €l Aso, tJ'@orﬁfE‘:g hitfun 9@# a&z)gdlﬂg to: 't}%Ir Srfe]c? of e invention
conpri se nore than one segnent : or
plmaahdvieya lofk segmmmns Jhat cuadkpdd ttcolcah dhealmtnmat ad Wy pasmon ie.,
pIurallt of . c erenti actuators. The radial
Pk S0t ek B bR SRhor i PRIPRY: of Jeparain would be
d'@&reﬂﬂe , 4908 U h hnBiiofs fﬂa@é( iRb&tR@R%am BISkHE SR Ybove or
be separated by gaps, and the distanCe of separation
migldveadianisee®y to provide a desired flexibility for
the radial lock 270. [00111] Figure 21A shows a
[00153HgmentReghreand Al 29D0cHow hdbnmsayndudt pedhdblding@ et 4ldsbdiment of
reJatlve to a bonnet in accordance with an enbodi nent
ofth¢ H“é’elﬂtrﬂf’en‘t iberet PRP & eavplsditreBORRYIpE03 by alrleesd three support
as a "spring lock bonnet.” In this enbodinent, a
segnented radial |ock 300 nay be di sposed around a
bonnet 302 for securing thé3bonnet 302 in a BOP body
306. The segnented radial |ock 300 may conprise
mul ti pl e segnents (see for exanple, Figures 6A-60C)
dlsposed around the bonnet 302. In one enbodlnent t he

T 1 I . YL . o o oy



the BOP body 306, the segnents of the segnented radial
| ock 300 are noved radially inward by surfaces 320 of

wo b@7aa7sespondi ng radial |1 ock 314 in the BOP POHYSBOBG)64676
t hereby all owi ng di sengagenent of the bonnet 302 from
the BOP body 306. [00116] Figure 2 1B shows anot her
erieabere At L.t 2a9 B girbaastelv or eddivlaich PoEK130@e himgedty coupled to the
a t h anot her enbodi nent of the invention.
C&?ﬁ%g&gg églldl ment t he segnented radial |ock 300 may

dis sed ou a bonnet 302 for securin .

lﬂﬂlgﬁnnet "ty Boldp W68, OTPle?‘)%ﬂn@ﬁP%tde]a&F%rdmg to- this

! %Iﬂaoégﬁeﬂmf tH@Wehﬁf&q MAl bAB 665 RIS én%%& Rith 2 BOP body
exanpl e, Figures 6A-6C) disposed around t %onne

| rﬁ%nencemba:mb&@ﬂﬂémtlheh@mg eated dvithanl ittel BOBdiod3@03. The ‘bonnet

cneop b BF Qb0 0 F ) S hrt R el B ter g5, = verticl

u rﬂo@ﬁ&eﬁpbbrt Snemb&V1d)and ABiek I SAPpddY nfenfREd 001,308, off 9r(support
exanpl e, helical spring, Belleville washer, or

el rembendH 5 iEaaishewy fretie taf viewe ! Segpme AP Adsee Adtvats 1%chnd 29C).
300 may be axially held in place by a nanual |ock, for
[Oﬁlék]anpl igare r¥asniwegais endwic3d 0f arbcmnpi mou{nﬁ)r(glﬁl%hlbaﬂeel The
e bon t 302.is positioned in place in_the BOP b
05 4 Ghrblaeo dhe honmoEIIRedRE b 15 by Greng Gueiast plte
aob@cenﬁ BriOEmBSMARRAIsNGhd dShAlt dPphrt Shdici Td REMBIRs a fixed
body 306. A segnented actuator sleeve 317 conprising
atcoplasy, althwigheberbonret sunportdep @hdlenmy @otpuiae Amefational coupling

S.. di d t he bonnet, wherein a
fléih gé%%%ﬁ? %8H§ﬁ%%?n%%3ﬁ% §%Jecond act uat i ng
nber 336 nay be actuat ed i ndependent |y of each other
10013 rmveTfele%nFS/m&%tﬁg% PREbEL A hatom3eRe SléﬁelSdaouelﬁénchEyverhcal
SKJohhet! spp m@ﬁl'belv‘@i 1. OPBEfh AR @E@Eooluﬂeq nRERIRE hRhber 915 is
act uat or s eeve may conprise nore than two
acoupleil rig th\eembeemners dvid:crkrﬁ@l TasT laafabdmnat: twatbiirgmeeibe? | Trayshown

be i nd act uat ] shown in Figure .
o SHEIRETPT b TR Etn] HGchahpdit B CRuTBHTBd g used in
MY odichédtd ¥f @k aRentidle bonnet 302 into a position

wherein at |least a portion 319 of the first actuating

b : @l
001 GRECE" Sk SnES) ARt n ol oty RS o) PlyEind i
Thie B@&’o‘tndiyaﬁmumtomgsﬂmmﬂihe sid8@peiEing 6 A |eg1drsep|pdmmm%er 013 is

i ndependent the fjrst actuating 334, axiall
al ‘GHy ﬁ%qﬁoﬁf?gtb@éfzémrﬂrbt PBETIRE aﬂevﬁ‘éﬁeﬁﬁe ApMpgopl. The
a \RA{dal gﬂnﬁ%uﬁ;orf bRt ond 19%%ﬁlw%uﬁmr3uﬁgﬁf h¥ember 911

positioned radially inward of at | éast a seco
s evgme tte ®p5iothe tvediceb homret sdppradirembeodR 1,300 that vdrieas thonnet

| AR ERP e PR DB Bt R Byt it TRy g g ottom of

ange tbeicalesand: agipdat hbabeeaber 1886noAmehN8lokk MY is moveably
actuating nmenber ‘334 is noved into position, a portion

3 Poupled fheipppi semher B53.i ng menmber 334, for exanple a
chanfer 338, radially outwardly extends the at |east a
[00164]r st Segomnbe sdentind’igagsrenneshd 2aid, aﬂhelsomk)lﬂﬁ&nmerst ey be of

bo et 302 nt enga nt W|ththe correspondin
eieng g  Bugfors REmBep Podypddge. haxs sy 61t <At so that the
a%‘bHﬁ&'ﬁ@Q cﬁ?ﬁ@ﬁrfov@@@Hs@nﬁB}Sﬁx%ﬂﬂﬂt 95 apfééé bi t?@ BCP PR 60(3%0 that
8 of the second actuating nmenb or exa
C I’alamfam bRBB 607 adiladr] of thquM’rhﬂdy @ﬁt @m«ﬂessuppert Menhbra@i 3,aon the

second segnent. of the | ock 3 on th

P GHREC %09 Tt 6 A RGE TR ICo .o (PHESa0F PRRHR Adrig moved away
r qﬁlﬂn@'thel BOk R’ &3, Qﬁ@m@@m@ﬁ%o&oﬁ}i %%é&g%ask "theoé}ﬁl of support
enbodi ment, thé segmented actuator sleeve 317 may be
split along a di agonal plane, thereby defining a first
actuating nember 334 and a3$econd actuating nenber
336. In this enbodinment, the first actuating nenber
334 of the segnented actuator sleeve 317 may actuate
upper segnents and half of the S|de segnents of the
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segnented radial |ock 350 conprises at |east eight

segnents. The segnents of the segnented radial |ock
wa@I®7nedrehe axially held in place by a manual POOKS200T064676

exanple, a retaining screw 310 or a pin. In this

enbodi nent, at |east one segnent of the segnented

r adémaber| WSk [B5Dingnso, blee exvencld dlockd? 14 begomas dagadpley from side

gravity. | enbodi ment, at | east one segnment of

tﬁ%p@%éﬁgﬁggﬁ adi al | ock 350 may be biased towards an

éﬂlocked positiaon. I n another enbodinment, at |east one
[00163g e ntSUePORt Heenaksge hi 42 ey b hinsedly seeledhip the B dedy 603.

t
LAPGRAR HELSPLFA OBt SpohIRAERL 1 gty coupe o
s &R hoédodadiiad hihg@kccﬁﬁﬂngramy Remexitentmge 1923“ aikleyvise support

out graV|ty S ower
35&6 ert‘?ﬁé SRt Bgv Capszﬁlaéfrﬁq %S@JH?# fgéb%ﬁ Y603 The

choﬂpl?r{”gtxﬁﬁ@é’&h peits Qhg gm i nvention. The | ower segmsnt
T the seghented radlal I ock 350 nay be extended

dially outward b t t hat

100168 e sy yelesBEREK A7 deiingt SpehibfogsBOREgpmapg remoer
r adadd anddtseat th Kigure.2904 ﬂwmaﬂ;)ng stipbsrt aréﬂmékmlnt OMRYnd the
be referred to as a "hanging | ock bonpet." Once t he

bé}‘?ﬁ@?t 0891 &rep s BivERAV R ItpRghe BEH h@dn@lﬁ ot R @eipdiments,

s STLEE 80l Ll 0 Yy e

of91t1 hwad B(IZE’ abd dye 130Get ﬁ(lﬁefrd)m\mﬂatmg g atsel:&sttd ebsitibe By pivoting

| k 350 I t t
LR e B BB et PP SRR $13 5 e TRCBTbaligk 07
3QR corkEmBfe RELLMBAT fr flhédiiohAnd RSIRLheMd | | appreci ate

that nore than one | ower segnent of the segnented
[0016'@?' al (;,Il 1%51&1?% &e%%ﬁtoctﬂ?feh%a?eg goglﬁor? XeEses?ﬁw%lqg 'F?éurg 29A, the

€ Aohest pib)ﬁ dha@gber pidoel bedclowdidithafBOMdoBOH Okﬂysoﬁ%embodlments
[00124] In this enboglnent at | east one segnent

of
t ﬁlée @a%w&at Y dingludesoippsabes Prevapt e SYPRRILERephREY Hd and 912
an:mH %@Egﬁn@t q:ﬂorr? prvo{lg%’ﬁﬁsq )thd Ql?@'feﬂgﬂlsl@%n rh&en3 B block 917
as shown in Figure 2 Al ternati at | east one

s egaryethen bé racheplsé gntbrstigbrt meinkbr $16¢ knd%ﬁle bonmgy 6B8 may be moved

srvirg oBOR RS co2 rTahprflslad e Phabiihe e opehin o5

segnent. of the segnmented radial |ock 350 that may

[001¢8hi asdbist enkedt et Zha brrrpebmeeniyiloasearinh g thl%ﬁmhﬁ@wet of the
a t e
comisFSh B REHS SRR i nfboBlel815°ARRs oG E0bonne:
35lﬁbltnltllﬁg eafinbeDAt® wohkl B haebuBERwith app Sujipooaember. The bonnet

the B bod 30 , st _one per. segnent
orﬁ%gtcorl@a%% Mgyl avasle ﬁl@rﬁa@% pdy RE §%fbﬁ%ﬁtpé‘60tﬁ<§ap%q the ram
|Qﬁ&k@ﬁﬁxﬁ%cﬂﬂéb?ﬂ@ﬁﬁﬂPﬁ&%ﬂﬁ%nt a correspondi ng radial
| ock 314 in the BOP body 306 and at | east one | ower

[001 éﬂg ge gtﬁ gure tSBﬁh §$% gﬁ@&/o ?i?tlenréege% \ZAt hlu?gcek%onn?t dr olgts],odfi accordmg to

t hea eﬁﬁadbﬁkdly oBOR.inVidbR 5 thrbe-pRet Rikbe BbiRM nouat 1AL Kz‘ﬂ@bles the
sl eeve 316 may be actuated to nove axially along the

bdRAtt GBoto; h"ﬁ woxehawRY ifom avipfay dody £03|ia a?sfhr%ptl,@a rppgpatially
3 |

P Hy ARRZEELR ROPENRy 5P of TG UARRbITE Rk b1 the RO
emhdﬁﬁoint as the backup sleeve 316 is noved into
position, the at |east a portion 318 of the backup

[001ﬂi]eeve Fi@fe %A%ngslﬁ)ﬁﬁfw@@%fﬁ hefnct %gﬂﬁﬂée%e@(mﬂlrh%OP body 603.
gnented radi al |ock 350 radially outward

|y
erT pagemerockab@hist dispased metbpoihdi gl bady a03.1 dbk meﬂetcﬁOS is also
the BOP body 306. In another enbodinment, as the backup
sl eeve 316 is noved into pddition, the at |east a
portion 318 of the backup sleeve 316 is positioned
radially inward of at |east one segnent biased toward
the Iocked p03|t|on of the radlal | ock 350 t her eby

. ' o, oy o o o e a - T Y 1



body 12 may be accessed for nmi ntenance, to change the

rams, etc. [00129] An enbodi nent of the sw vel slide
WOorRWwmto97ds i s shown in Figures 23 and 24. The sRETEB2007/064676

slide nount 74 conprises a swivel slide nounting bar

76 and a swivel plate 78. The swivel slide nountin
bagoupBdite tht B@EHody £108 duheetirecopiy plehipgiomngt niphet 1001. A three-

L
b aélg%glﬂ %ealscﬁxﬁe L OQ’I“ %1%8&8%@?@3@"5 V\éﬁ][bﬁém#e%? ogﬁlgﬁ,ﬁgﬁ%on may
| i inclade be@hinggmethbetshiat 5 arta 7aad phredpivot pdirts 102 v, l022, 1023.
slide nmounting bar 76. Fbmever ot her slidable
[00181} aChnEn:§ AR cimBet ﬂﬁS%E H@Ylm%@dly%%qm\éﬁ k& teMonnet 605 at a
invention to formthe slideable attachment. Mreover,
b usdninaiggngmemnsttonh)13. crhesbanpethdonatingmapfcompriesas hinge 1023. A

CrgerROBRE Biorh i ne g B 78! o PPE Sy Rt BOP hinge

at¢nabas: 1® 1t hensworehisbé deupgnhine lo&?xﬁse@halgg 1031. The first
cooperatively attached to an upper surface 75 of the

botings maglb lyi aild therypeordlaipes mremper Hit/aemnphhingedly geupled to
SV\@: %ﬁlot éja% pé?snte enﬁl'i?o ‘EH&F% lﬂﬁ%ﬁr{glt % els 605 and the
€ su sTan y an axial centerline

b 0BOEtboﬂ§$ﬁ)Bbke}Spé(ﬁwelﬁf0 Omad¢ouphiag metscer Ghatiest dﬁﬁgegmeﬁhber 1015

to be of suff|C|ent l ength to permt the bonnet

asy¥ihe second hipegimsaingadel Tliiass mﬁ@bg@w&égp b Hipge 1022.

slide away fromthe BOP body 12 until the ram (not
[0013Rbwn) As Shfomp lieFéguye G06s ivden tthe beimie 698ss @gga@d w1th the BOP

2/|bt? d% %U H}e @ggffmglegl Sﬁei(ggi g@ln} fi %R%ﬁ%@ El%ts gale}sspg}e bonnet

SU(5ae e ol dnhe RenneiBeR %Hﬁa by2 ddbstmialden@plal F8 Z @fbe of the
so that the point of attachnment 82 is substanti al

neRPP Hode APer Fignra s shyrvs the bpish 605 mwyedyvgy figm th? BOP body

Poédst% oLt A% 151 LkoPls da&aofffl ﬁbpsgodgﬂ&%t AR élhe{ bonnet is
ear e center O mass re e force require

r ohatel ive bomnde BIEs eody §03 4hahthgalnsanbeed UCES 1008 may form a

bendlﬁﬁi’? létﬁr@%%\?ﬁe{e} eﬂe%ﬁi{aéledﬁg y é?eﬁ%\é&l qa%s{?g%ég’.? clear of the

bephHpnyd8%03 FBE b@ﬂ%ﬁe@@b? caﬁ l@@plbf@@:ﬁ'a%y%lﬂﬁﬁ)é BEP body 603 at any
cooperatively attached to the sw vel “slide nmounting

baet the hamgs adaps P2 d 0RF t Higamd Mostvwsaditat vemdot hrbestet 605

| BSRSHRLPL R BUrhig B B bR g g el

nblnatlon radlal bearing and thrust bearing (such
[Oﬁlgg for ne‘%&‘rrﬁ{ gorg empodraaity 19t sshopghrthadynge bonnet mount may
A Y K
xSTEL iy sl Elen 9, ool Mo FOBPL GRSy chBlog bympet e
a didgrl e srienviees ey heoliseaplyondteraablalsol thadse bbbmﬂwan beahdrexd away

e afe B Yoy el & Ao Porsag] s Hifebonner
r aéau(mt %ﬁ&@&%a | $rof OB IB@fethaﬂy%ten@ér Jrhe mhde Ragsage

t he bonnet assenbly 14 can rotate about a
ati vel a .
ooyt 5 L8 B 5l 01 e

f Oet’mmrﬁélﬁﬁﬁ\‘tﬁe invens@ech ey, erabhstimbet dhioke, sdlp’pot‘thﬁembers 1109,
enbodi nent shown in Figures 23 and_ 24, t he
boHﬂétarf‘a%@é%ﬂ)ycqwlqutog%ﬁﬁl’tbﬁ) dy&03 gpéimsy be fixedly coupled to the
a idmetely 90 degrees with respect to the BOP body
12R&ﬁé$gﬁfhe upper bonnet assenbly 14 remains in

kin with the B m
100138 S e T Ebas Lo VY Py 0 T RtET 60 Froe G 1101
25 cehans @ thOBweh€W, 0 hé BEnBOB0I haphNcRRRAab at iifinet mounting
bonnet assenblies 14 has been di sengaged fromthe BOP
body 12 and rotated approximately 90 degrees. As
shown, the ram bl ock attachient point 80 is
clearlyvisible and may be vertically accessed.
Vertical access is a significant advantage because
prior art bonnets that |nclude hlnges generally plvot

I T o o a1 o R o o



628. The BOP nount 602 enabl es the BOP bonnet 612 to

be noved away fromthe BOP body 603 in a direction
waawstentss al |y normal to the face 655 of the BEPI/BRY7/064676

603, and then swiveled so that the ram (not shown) can

be nore easily replaced. [00139] The support nenbers

62member] KRgia dopngtitigupein2é | bf.enceyupd edbedimeite, tBOPonnet 605 is

bo 603, e rt _mepbers,.621 2 al so be ..
Rl ARt bo PRBSL B hen§ES TR 1F 5B sbodtiment the
sugpatdtiongyohers 1 9 2dmpead a skinel plapport nenbers 621, 622

ext end enough di stance fromthe BOP body 603 so that

B V r
0018, ECPTRORBSe AT e\ 4R L BB, B
botil)96 031 andoprvsits edds afpthnibogn@Stourtingtrhésbati SOR oAuread block

e r" of th body or .the side opening an
- ehBlieney Be PRGuse 4 PBREnERE dif et BB BB el Hay e end
r opiatie] VI HRHbe ERHRIANG s Emb&tWBeN Al 8o BRIHIAGK1 105 may

and the BOP body. [0014%] The bonnet nounting nenber
625 malpdedair sesend arl ofhibe botyad oksmEag medey 1 Hitd Bhe second end

SW t 30. wheel Dbl ock i i sposed at ,each
iSSP ARG R o e b e 311 ERCAT R SRR, he
bl aglet 2bun®Rb nichtlet des3 atayl @ SikedfecotbrRE! to QS IstipRIAE thembers
to roll on top of a support nenber (621 or 622). In

t hel @rbbldi ment shown in Fi gure 26, each wheel bl ock
624, 626 includes two wheels, although different
[001AYhber sThyf switpes] mewmbers bd 08s &t wirtaly chet mabepebly icogpléd comthe BOP

e BB T B RPE Kb Biawdac b TaRoBcGe bkl g hich may
MERERbvERE, anghlelal RhefidpertthanReanedo 63121 I oﬁ'é)l&ﬁbodiment, the

enbodi nents, the swivel plate 630 is rotationally
copred blasks hel hdahdinchsigrtengbersinse rnd adiptedap allow the support

orREbedy LA P Shoe TPU QR BRRR BB’ uprEe 1o

bonnet 6 bove center of SS. 0 he bonnet
l“"légﬁ. g B ReEct pwnE i o e bogsg aymayea away
fixadlive BORRIAY 2h@ tHNambapaeso BRIk ﬁ@ﬁ’%ﬁr %§§ aRd support

rotationally coupled to the bonnet 612.[00142
bonsaberad 4o, 1802 havclredimgy et alangevighiediomeelt 605hoeldtion to the

Fi 6 apl es easj er_inspection .repl.ac nt of
B SR o8 DR mt SR P B0 R BT gha o he
6Fbnndiheolbpingetentte? 11683 fid 9hy Bé seROIRAHAE RN B B@D7 is clear
body 603. The nethod of engagenent and di sengagenent
ofofttheBE8 el 603 not part of the invention and the
invention is not limted by such nethods. Next, the
[001B%nnet Sd@niageomiyeda dwayetl momt hecoBGRg biodthi6@Rbodingent of the
di.rection s bﬁ%ﬁntiallé normal .to a face @5? of the
BOPHYGY PEEBIOMTHRES BERAEMEIT SILBipdRestige prrnchaiRetvhen the
NHHRhéNgG r wiB8he TP Woee! ingt Nghingh;
menber 6£g%§%§ble t he bonnet§612Q@%ﬁﬂgegﬁgagfog?%n%?ﬂgmnmﬁ
BOPqWEdy eB0PacOnden tthe boammt (inengagedwhith ithe BICPabodyf bedaese the
Si Q i 650, .the bonnet 612 may be swiveled to
ef@ﬁ%Fngggggé%fﬁ%?Q?WQWPQﬁ?gWB?ﬁshomn)‘can be
i nspected or_replaced. [Q0143] The enbodi nent shown in
[OOI%QW e BHEYEY 5’@@@ %mes‘ﬂ’ﬁ)‘ﬁ(ﬂ ta@Rpeigeny et p ponnet mount 1201
u 1 . . t
e B, bl e O en 0 B BRRb ™ T ks B RGN  Msuppon
f moembpdne aspinpi cowgfled he tha B body 688 m Thoseyskiltmnin ofe art will

t he enbodj nents descr.i bed wit ference to Fjlgures
DRV W) Qe CUB Lo D EFE Ag App oI & situations
Uﬂﬂ%‘i@ih@%ﬂ}gﬁd}ﬂheﬁﬂéﬂé ARGt SHRNEL fo HEBRA bodQMs0ADr € t han

two support menbers, nmay be ‘used wi thout departing
formthe spirit of the invention. [00144] Figure 26

shows three additional bondfts 6 11, 613, and 614. The
operation of the bonnet nmounts associated with these
bonnets is simlar to the one described above.

Accordingly, their operation will not be individually
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where they are hingedly coupled to the BOP body 603.
In the enbodi nent shown in Figure 27C, support nenber
wQ200119%6xoupl ed to the BOP body by a hi nge 708CT/EHBZH07/064676
support nenber 712 is coupled to the BOP body by a
hi nge 709. The hinged couplings 708, 709 and the
[00188} at i ofrdtonseiuflSi ghown minedsivry Bibwck BOPOBedy70M so that a ram

e b7, BAANE oEORoR0,E B9 SRTSLY IR, Wbt o o

easdrliyal 36HRSSIbhBer [200150]sohbendrbpshnte e SO sighhort member
Fi gures 27A-27C i ncludes a bonnet nount that enables

t 2 dnettiangllp sowehe thePpoish @l riya Tofgiioadeent 1209. Rotating the
e ' { t lLe t .
e AL Sbiae ks B oo HE AP Y BOAR R 8 verical
enbpdomemntmber HE0S up pdeasabiie kbeplsd co tHetbdm@chblrge®hen the vertical
coupl ed to the BOP body so that they pivot in an up or
GHRP G 1B 20T STSRAN B ol AGBBLS05 §ie verheal support
exaeRb& 1067 the, HRMIRbLAsKd cOULdHReLIRE @%@Shﬁc}’ be used in
i nspected or réplaced from above or bel ow t he gﬁ%
[ O®1BddticRivgth ewtizg he28D(shekevan)bonnet nmount 801
according to an enbodi nent of the invention. A bonnet
[00180F i s &cupp@tmiembar BIR hadbecGRsitisfed hal thdBolRNBBY so that the

605 can be noved ama% fromthe BOP body 603
su¥RstGah B RROrtymeiBhetd 207 §ambe aruplesk totthresippprt mesambes 3303, In some
: I ' frt:
ChapnRefifae Rkl orb 3 Fek 207 B e PRY oRE et 1205
sahtthiatadted bonmrletlotd thel siphart inegntichd 201 hér sethé egibbdiments, the
[00152] Fi ur?(éaA shPms a top view of a bonnet nount
8OPPRUL BTN 46 T Ai¢  enbodi nent of the invention. The
bonnet 605 may be coupled to the BOP body 603 by two
[00183kpor t Theeviprets mEETPer gm meybe REnpertah by Bhy atesnglo®wn in the art.

8 t et 1 .ona 10,. 8. 11. o
Conrsafn 2P AT 18 SR MBEREES: B bl g timit he
t hevd@ienbodyan6E3mpe, EipureBatisowdndeRupgort memdet 1203connected to
sone enbodi nents, the support nenbers 807, 808 are
fi&%ﬁpﬁngﬁﬁﬁﬂégi?Bi%ﬁgpgépkﬁﬁﬁy3%@§: Movenent bl ock
803 is novably coupled to support nenber 807, and

[00184ly e e md dwsintigko w805 sinbodimana bl jhapigping dnveotiew pporprovide a more

e [ e movenent hl.gcks 803, .805 are adapted :
oot &3 g WRERHENER, SrOTRE D0 SRt dioeRs HbS bor casicr
[ GRdiatkharlda cT@BOR B EishER REBacehitat SURRRT EntRAREESs 80the present
808 conprise support rods, and the novenent bl ocks
8083vengion npynisHSethp tigsaieapwest forgainkin hedbPRgad trmeasa e level
a [ : ) f the support rods.
el e§ggfg§ip%§§{’§1}1§t EIEIA L ochs 803, 805
ch c rise at |east one ee nd, t he support . ]
100185 e r SVBY Mol Tas B LA e o0 h erpe St IO et Runber of
whedodirédts, alhotg skilRdt BP 1Rf atth@aSHp PR HeAMRIIDEES d@@ibsure, will
808. [00155] The bonnet 605 nmay be coupled to the
mepeitsiate BlabeRyr 8ododgadthyan e devised indidl dormrbdemart from the

8 8 .Rotational -memher .81Q is coupled to t . .
ontiest el AL, A BT B R BSs T R ARS i g e imvention
I ghaiiltl 8 dimirsdroner b Bthd hitthcheg @phed t o anot her side of

t he bonnet 605 and to novenent bl ock 805. The

rotati onal nmenbers 8 10, 8 11 are coupled in such a

way as to enabl e the bonnet 605 to rotate about
ahorizontal axis. This may be acconplished by fixedly
coupling the rotational nenbers 810, 8 11 to the

bonnet 605 and rotationally coupling the rotationa
menbers 810, 8 11 to the novenent bl ocks 803, 805.
Conversely, the rotational nenbers 810, 8 11 could be
fixedly coupled to the novenent bl ocks 803, 805 and
rotationally coupled to t hé0bonnet 605. Ot her neans of
noveably and rotationally coupling a bonnet to support
menbers can be devised wi thout departing fromthe

scope of the invention. For exanple, all couplings may
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919. In sone enbodi nents, the bonnet support plate 919
conprises a fixed coupling, although the bonnet
WG appoet7epl ate 919 may conprise a rotational cRUPUR9G7/064676

wi t hout departing fromthe spirit of the invention.
[00162] The bonnet nounting nmenber 915, on one side,
is coupled to the verthghﬁgﬁﬂﬁgt support nenber 921.
On the other side, the b unting nenber 915 is
coupled to the nmovenment bl ock 917. The bonnet nounting

What®dReheP15 i s shown suspended fromthe novenent bl ock
917, but other coupling types may be used in
enbodi ments of the invention. [00163] Still referring
1t oA Ppejst E0ckOB apgigpecompeibers 9 11 and 912 are

C SRt kit BTk 300 BcB %o Bartcf Bl ool "B rneace «

BOP bo@negﬁanamgtra@anpaosllsp@es ifebedy sthevlsiveer [pemidg
650. The vertical bonnet support nmenber 921 is novably

c Gt prastorosgponficHishte P19 o Jeaskare sagmenbpl Bic semmented radial
verti cgl,PAMELLS &%Og menber 921, and the vertica

bonnet support ne 21 is nmoveably coupled to

s uppektp ﬂecmt@ehsp@l@i mreauid thhdohwdtf whereif at hastvepdriiembf the backup

bonnet ggor&g&F Sr 921 . The nove nt bl ock 917 is
m)veablsie BPRSAd0 ppaTe cHegpErntet dhe segpeaiefl radiallggk with,
be seenpi EbrFé ti
may be of di fSPer e&% ’%‘??}1 g{égg %%gﬁeg p1 g %éﬁn@mﬁlém%%l}mvemm
912 have sufficient length so that the bonnet 605 can
2pelhedwadetdodkeramtiagatisolrdeimal , wherein tleckckip slheveBORprises eight
b%% %8% so that the ram bl ock 607 is clear of the BOP
0 én Si de support nenber 913, on the other hand,
may have a |l ength selected so that as the bonnet 605
31 sThethoedetdwelying agnndtieo BORNDDAyhé®83 ,an tolveer RONfeRBITtthe segmented

blqﬁk 17 nmoves past the end of sup ortmenber 913. In
ddrdig ank I O RBUERSAIOBIGER F1FCHEE GHedeadotipliechody of the
fr ' 0 [{0R185 ¥e;

o OO s Pethet her %‘5’38%5%”%1 grgu&% A paRg o g‘@ Tadfal lock

608dialsinghaodn i n Fi gures 29A and 29D, support nenber 9
11 is hingedly coupled to the BOP body 603. The hi nged

4C I |n ew se ort

4 nenBe b BB el PG odnerelt B Guee SBaprucer he
t Qeglha'ltaﬁ?acb@ld}bcﬁoig cohkigui@a Ul é}ﬂ@ld%lﬂg/nﬁﬁtb@ﬁi adyhbRgRy into
924. [00166] Once the novenent bl ock 917 becones
d@ee%ﬁﬂ@at b iR epipopendiesisdial dack, digposedain the bedenf the blowout
th ﬁ the remai ni ng support nenbers 9 11, 912

d the bonnet 605 are free to pivot away fromthe BOP
body 603. In sonme enbodi nents, the bonnet nount 901

5 ﬁdﬂedxwaeetéb@@sg émtatsmmﬂ\daim h,aﬁlrthelemmristrigen Barpeosdal disposed
= 9 11 ggl 912 and the bonnet 605 fromrotating

pé@f”ﬁa‘@PE%P P08tk on. By pivoting about the hinged
coupl i ngs of support nenbers 9 11 and 912, the ram

6b|m5&11ﬁ9%cblﬁgggpﬁatﬁ§’F:@mﬁﬁﬁﬁ si ble for inspection and
repl acenent 167] To replace the bonnet to the
eﬁg#@@@nk@dsﬁaﬂl%dOChélSﬁh@@narmeFlagbm@eQde cohBgohtetengage a

S one o kpEoRL Xk B RS & MRSt DR BT M e Sevst B

t hateapr @eespting ROnSHEPONS bieEb&ALS Shelskompth HliRe a,egnélhed radial
bonnet fron1p|vot|nﬁ past the aligned position

novememckin g8 knlpehedrgpitimen be recoupl ed with support
menber 913, and the bonnet 605 nmay be noved toward the
BOP body 603 substantially parallel to the axis of the
si de opening 650. [00168] It is noted that the bonnet
nmount 901 according to this enbodi nent of the

i nvention may not include a third support nenber 913.
In that case, the bonnet néddnting nenber 915 woul d not
be coupled with any support nenber. The bonnet 605
coul d be noved away fromthe BOP body 603 and then
plvoted once the ran1b|ock 607 was clear of the BCP
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enmbodi nent of the invention. In the enbodi nrent shown,

support nenbers 1109, 1111 are noveably coupled to the
w@aR7haerdys 603 and nay be fixedly coupl ed to thRCHURW81/064676

605. [00175J Figure 31A shows a top view of an

enbodi nent of a bonnet nount 1101 according to the

i rev 8t jeginatiEhaedanef a6 @G uatay slseve ouigeaedt io atdpdrmdeast a first

Som. enBBHRort's. s nEBOATaT 1608 | BPoblti ShipyeRt win o

coupl e dcoh@sﬁdﬂ;ﬁlﬂgﬁﬁtﬂiﬁl loBPURpbIRE iMEEMRHY dE03 bldWo® PReventer; and
enbodi nent, the connection point 1117 conprises a

svit Jepngagiating oeTPeT ofiee BAtet Slﬁ@)‘(mtqlﬁ@ufﬁénfbeﬁ'ﬁ@ﬂ% least a
may be I r r

opposi tsggtgﬁl dg e%% %P@Q steglggrﬁr@écg n?dl%ll %)ck n%& %ﬁme}&n t with the
end bl aekreiiddingaydibe otlhdispeked 1rathe(mu6y enthedlowdif preventer.
bonnet nmounti ng nenber 1103. The end bl ock 1107 may be

c S ort nenber. 1109. A second end bl ock
11 ﬁﬁ%ﬂ%é@%ﬁ@a GO 06 TaBbfd NREFOR St BB naEment of the
ol 103, ego
o e L e O R S oV o
t henghgemmat witbuhe comgesprembeg ralid 3odkedispreed inxtdlpde ofi Heddowout
to the Support menbers 1109, 1 1 11. [00177] The
sdﬁﬁ “vembers 1109, 1111 may be noveably coupled to
the BOP body 603. The BOP body 603 may i ncl ude support
8bl Tekborkdd Bockinkl fppavdtiisC B BRYMbE wlsreiabihy BouRtedinbOmember is
the support nenbers 1109, 1111. In one enbodi nent, the
s upssioncdadially myward of ahlesstithechingtieemenbely the segmonipd ragial lock.
adapted to all ow the support nenmbers 1109, 1111 to
sl t t - "
O 7R e R gp gl SRR e (e e ity pgmber i
b arsionéd sadnallyevivavd pf fir bastt the sBORdbmdmenind thhecgaented radial
blﬁég 607 clear of the BOP body 603. The support
rs 1109, 1111 have been noved along with the
bonnet 605, in relation to the BOP body 603. In sone
1ermedionBatisckit N eppaemnedf G4 6, Svieadiatihomal dduLak R @thet and the
t he bonnet nounting nenber 1103 and may be swi vel ed
orféeondmctyabing pnaeher g ihe scipptensleste iie BoPatsddy ©08ast one of a
[ according to
Q%ﬁﬂ%L%fgy%ﬁkgggggﬁﬁxma%wgggﬁggmﬂgg%khot have support
nenbers that extend past the bonnet, even when the
I bownethddsféndagedbaminthtotaido BOIR frodyter Ahepistifodaoopridingg

to t hi,s. enbodi ment qu s | ess space when the bonnet
sﬂsmbi &d Wt%*lteﬂéafﬁepios 6‘§P“6§ e FECESifh plolepst one segment

rrerrber IR 208l BXk Was‘%@%w&rﬁ@a MB@PWMPBO] Figure
32 shows a side view of an enmbodi nen bonnet

moussrting e lzﬁm‘l@fr mthgﬂt@eamgemb@dlHewoutomretml wherein an outer
|nvent|o t i S ort nenber.s

not coupf a%? t@%ée@&fﬁl %dod@‘ﬁ%lo?c’ 61?%?5% RGO ttlﬁéjpem“g
art wi Itheralnpmacmgtﬂe dthatst e REmeaFdhaRiptenda$5dikNe&k radially
herein may be apgllcable is situations where the

suppor tinwighenty the at fgst ewuEednt of thi éeewt@bua)dml lock extends

gOO?:’) %gg&(ﬁé&&xt%ﬂﬂ%{to glggagle%gﬁtgg%] 8%%%9330%&%% 1a({1 i%mf)gl% disposed

BOP bodyﬂﬁQBOWHMQn&&nﬁgnmﬁOS may be coupled to a
vertical support nenmber 1207. In_sone enbodi nents, the
vé’Pﬁltleengett&ﬁ%ﬁlR slgeiepiato a pesitions wherckt atdmasl pyposmamidhe backup
to the Rot at i ng

t he boﬁ%%?a Haégﬁy g%iéﬁ%?é%ﬁﬁ%ggggEF%ﬁQ e ram 607.

I n other enbodi ments, the vertical support nenber 1207
is releasably coupled to the bonnet 605. Wen the
vertical support nenber 1207 is releasably coupled to
the bonnet 605, the vertical support menber 1207 may
be decoupl ed fromthe bonnd2 605 and nmay be used in
connection with another bonnet (not shown). [00182] A
support nenber 1203 may be positioned near the bonnet
605 SO that the vertlcal support nenber 1207 can be
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segnented radial lock is configured to extend radially
outward by gravity into engagenent with the

we@onraependi ng radi al | ock di sposed in the bodgCDUSI00E064676
bl owout preventer. 5. The bonnet | ocking apparatus of
claim1, further conprising a bonnet seal disposed on
12 dbamehnd pleglaigs 11, F]grtb@rnmpnsmg mpving rah étast avkiongr segment of

gfg%;%;g(ﬁﬁeggeﬁgg%dkﬁ Inlg 3}038%:%” e \é'ﬁg tﬁg Cé)(r)r%is(pondlr% ra%lal lock

coﬂ'rspmdndthingt}reaﬂbmutlpmlenﬁf B:{agﬁeﬂyl n a body of a
bl owout preventer at | east one spring configured to

%I ‘% é one segnent of the segnented radial |ock

o AT G LIRS P BGACTRG S & PIYaSH DERIah Fgnadesmits e

ac I t
el AR P gh E oo SRfiutbel Bkl dhilifla bonner
with thewemdwaﬁﬁnMn&Edgonamnal | ock disposed in the

bod e bl o reventer; a second actuating
afng s ARt il BrorereB RO RMGUT Bt eHeeRtdbe apamented
| east ar8eg @mk BQUORNY 2Bfacdi® SEARBMGHL fA %ck' §iSosed within

into en %WJ ment with the correspondi ng radi al
dlspose Wi phodytest t he blomout preventer 7 The

ratus ,of .cl aim

onf O ZhostE TR FREREE IR 4F Bt b AR Bt o of he
t 0 ext emﬂ,rn‘l’eawdafaldjal OuthewHerbyh @i a4kt ¥ pdHion ToRe e tactuating
with the c rres ondi ng radi al |ock disposed in the
body of ™ e%ﬂ@&éb& %%@W@Htéﬁﬁmés athicago iietlirfloskdment of the
appar at I €, t
menber | % gtse?tr?%nme ra |g 03/ a%%vvarlla{lgﬁskea Fjl%n “9[9 [rggagement
first Swghﬁrﬁcomfespdmﬂu@gﬂiﬂh]beldmtadIbhjwduﬁ)pfevelﬁer afdne

onnet . ocki n ppar at us o claim6, wherein the
o CBDTP i 5P H SHBRGA TEQOFoS: P BREUA G0 Icar 45k pahssgment of

of at |@astahifesRapndokeUNeRtn f1cidg
| ock. 10. fﬁg b%nnet | ocki ng 5%pa?§tu§%of c tﬁgs&%ﬂhﬁhumug
wher ei nmemger rérchallya@mwdlngeMeut kst tlhesesembrsdgment of the
e e RS B BB Pl AL SR S SR oB0 B b scmen

by at one o
pl ane, \amd tige @mwalngﬁh@iﬂﬁlocﬂﬁ}thé\blmuto‘ﬂ@ﬁre()fznt!zrocm ng a
bonnet to a bl owout preventer, the nethod conpri sing:
ifnbllng a.segnented radial | ock around a bonnet,
\%h hgimethad eleclaim b JuheRompIismE ReVIPad! kst asekower segment of
bi I
e A A 0 B e kool TS DR BB AE ook
oudigossdinvithmetheblowhat plegemmhgdgrnaw al lock contacts a
surface of the opening thereby noving the at | east one
segnent of the segnmented radial |ock radially inward,
until the at | east one segnent of the segnented radial
| ock extends radially outward i nto engagenent with a
correspondi ng radi al |ock disposed in the bl owut
preventer; and positioning a backup sleeve into a
position wherein at |east a portion of the backup
sleeve is radially inward of the segnented radia
| ock.12. The nmethod of claim 11, further conprising
novi ng at | east one | ower segnent of the segnented
radi al lock into engagenent with the corresponding
radi al |ock disposed within the bl owout preventer by
gravity. 13. A method of |ocking a bonnet to a bl owout
preventer, the method conprising: biasing at |east one
segnent of a segnented radial |ock di sposed around a
bonnet towards an unl ocked position; inserting the
bonnet into an opening in the bl owout preventer until
the segnented radial lock is radially adjacent a
correspondi ng radi al | ock disposed within the bl owout
preventer; positioning a f i49st actuating nenber in
contact with at least a first segnment of the segnented
radi al | ock, wherein at least a portion of the first
actuatlng nenber radlally outmardly extends at Ieast
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