6- SUBSTI TUTED PHENOXYCHROVAN CARBOXYLI C ACI D
DERI VATI VES [ 0001] The present invention relates to
23qvmomeloxssapounds, to pharnaceutical conpositi OPGT/US2009/048591
conpri sing conmpounds of this invention, to a process
for maki ng conmpounds of this invention and to the use
of conpounds of this invention in therapy. Mre
particularly, this invention relates to certain
6- substituted phenoxychroman carboxylic acid
derivatives useful in the treatnment and prevention of
al | er gi c MIBRREEBO-METAds SEATLWOR SMICODPHBORINI ti S
and atopic dermatitis and other inflamuatory di seases
nmedi ated by prostaglandin D (PG ) . [0002] DP2 is a
G protein coupled receptor that is selectively

. ..expressed.on cell types that nediate allergic
Eﬁﬂgﬁﬁﬂﬁ&%ﬁ@ﬁﬁﬁh i ncl udi ng mast cells, basophils,
eosi nophils and Th2 cells and there is grow ng
eyi dence that it plays a critical role in th : .
pﬁ#‘ﬁo_}ﬂ’fﬁ%til% EYFoDA A PERGYO (1P Olit%nﬁaga!% wfl radyetign. and in
particf4PR 4 AEAl-8-mVRIL&H A s AP licbheB cdmrerPl) - The
endogenous |igands for DP2 (PG)2 and its active
Backgreouaf of thebivention rade by activated mast cells and by
Th2 cells, and can be readily detected at sites of
al l'ergic disease. Agonism of DP2 pronotes the _
MVidtatth ARct@ndeflinga Gl | ¥thiBRlyOlus@PSIAPRIBsSa BREGOIBSH | froduction
and Th2 cells in vitro and in vivo (Kostenis and
assembliglen Forexsraglei submey aels dypismlyi kavisea splpos)wellhead assembly at the

seaﬂoég ..\x;iéjg'.'sg[g's%é é@@ucﬁ%}{ Q%%Sr,tnblﬂge& 'Bﬁttpé I'\lxi/e%hgfcf ?ﬁ%ﬁu‘b%y“ B he trec has
rive di'sease processes in vivo. ITh support 0O hi s
valvednicognattdetod @bintinentfor BokdRikyy f@@ndrdnnakd ivedl | dA another type of

) t hr ough hono| qgous reconbi nati gn show evi dence of

installager, ceatrng| e fFRack copaws exicnds progl dig mteat Wedgerds agembly to a

platfo LR GRflcat APLERIEHTRGL MolnteP o ¢ 9%8#&%6]ht0% th@¥%8back conduit.
een reported using selective snal ecul e

Someirishi dyisteorsshané irDPRar(d @verawback conketts, iepdhest wiath isafun separately and

Nat ure Reviews Dru | scover 2007) 6:313-325 :
connef‘@ég)g a fighagk e(g}negtgﬁi %? unt fl%q, Slﬁﬁfztl ck C?Iéﬂuété(nz% up the ticback
rmaﬁﬁMkﬁgngfg%§§ﬁse Is al so provided by Ramatroban (BAY

u34505) . mat r oban was originally devel oped as a

THho miyex sinkackZohdE) iy ipsteliebby amtregong s tichack choeetet to the lower

expected clinical.activity in.alle : ich.could
end of € St 9V e it o Pors 8 sy b lige aptigpe assombly.
y
The tikbadk@®nh&E@Has ¥ 16&6Rg sleawer tHaglocka pRihe 80BJRa iviel b &PhéRing or to
inhibitor of DP2 and its activity in pre-clinical ]
the tapgied| gress jeint af ghe daromeot capiictltisbedk aeidvyf- sdihecinpeeticback
conne %P'a@ot i%@d a Qgﬁ &%eerﬁo\&fhﬁfe égg ti%t?’i&' F]QQH%I Ian&é O?to the subsca
Journa e arnmacol ogy an perimenta erapeutics
wellh§ad0B39mBO5 : Bk 7se36R; prdfekabbih i trhetdlt to-radtal, schitaad iagdatsn@l an internal
I mmungl ogy, (2004) 16:947-959). These findi ngs support .
compeiiegt 9? s Sthep W%@w@ opsing asgmblyq Metaldgrnetpk yeals have a variety of
£i VRIS ORARIC! i) W 6HicAl @, Hn5iRASRents afiltieshQy 1 tS activity
Conlagalnst DPf. ; natrobaﬁg? cur?en?ﬁy gpproved i n Japan
Sumnany dftthe Imeeatiornt of seasonal allergic rhinitis. Based
on the validation of DP2 as a drug target in allergy
many have sought to develop inhibitors of DP2 for the

t maate@Aisc/blyinbRUE £1uBlBeaRebARMIANE [dnbltedinAfaxth8RS tubular
has now entered clinical devel opnent. [ 0004]

membien seat peatilonalimgseltsesl tringgaivingaa proximap biei and vidosialrendibes a seal ring
seal PR RO P P R RS Al ) S ke Pl B Rl Duepepguomber s
t hat nodul ate the PGD2-sel ective receptor CRTH2
(chempattractant receptor-honol ogous nol ecul e
expressed on Th2 cells), now nore commonly referred to
as DP2. The conpounds are said to be useful in the
treatnment of imunol ogi c di seases such as asthma and
allergic inflammation. [0005] It has now been found
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[0047] In certain enbodinents, Al is CN, d, nethyl or
cycl opropyl. [0048] In certain enbodinents, Al is CN,
23warotomozsgei opropyl . [0049] In certain enbodi MEPCEUSAN/048591

is CNor C. [0050] In certain enbodinents, Al is

SN Rk B - T
spaced lxﬁg:y %K]yth% disf¥l cRX @fﬂ% @eé?frmﬁ‘ldéfﬁnﬂgeé Pitthary! RalGRFhREd Between

ments, Al is cyclopropyl. In certain
the dignlaodiofen ssal IMg angl tohBistal Anoidartracass. eﬁb@&hahenfase enghgpsa seal

Br....[00 ert S om
sulrfac'e| of g% %:1'1]ar %rp%ealﬂvpﬁ gbﬁg%q%%%hg [pa)a F hm 54 sg{f%ces form a
pnnmﬁﬁ@@ﬁlﬂﬁﬂkﬁﬂséiamﬁ sel ected fromH, Br, : and

cyclopropyl [0053] In certain enbodlnents

s & Rexiam ﬁn@mm@nso tpeift oapaf Be sedlgosiaps angd @éeqdaawlly from the

. [S e
distal Flg%,g%i cﬁg Cdeeﬁe\% o sy oorg gltr?g %%(121!’19 %ﬁ%g rﬁg)% 1 egal%-glnetal seal area.
The dByud amg e racds hg/s:ahapcnaj @ytent [cO@hGhatleRcazds bi@bxial extent length of the

enbodi nents, A2 is drogg In certain enbodi nents,

metaly A%meéale?al arqe, E@?%?dnale% syt he tabulpgmamben 1y cert ai n
n y
° PRAGFE MR préimh Pt focllohn oRaPBEEA NS, BHRY Slong the
axis o[ﬂﬁ&ﬂﬁ)ulaﬂmaabdzrathlat extbodditheatisgl, exiht iagthedfabi Hlebtaﬂ-rt(o}mefdl seal

s OB B, S0 2 B S o O o
recess[%§ fcﬁ'ﬁl}s %Qoﬁﬁﬁ@u%hrvgfroﬁpgn&é/@e‘?@ h® Qyﬂosné‘@@geb‘z is H

In certain enbodi ment and A2 is
hiftie semoert gra0@0dne of theaietahplnﬁémtbom cmetﬂcsvvlthpart of (he et of the
i S dro .. [0061 n ai

seal pl'é_\o)%;]ées \?5{; p%ﬁpgsaegi ohfel-egt]eﬂ ealreg u1d F)beé%lgf %uﬁ?ecsg F?rgprﬁ:sswe force
exists ®otvRdh AED b st aﬁd-tﬁe%u@orﬁﬁ@a ﬂq%nlaﬁthBrmet{llQBGB&taﬂ SRalCeEd. Al support

enbodi ments, Al and A2 are both C. [0064] In certain
arca capBeidlone RetgIcoppanily foym ametakdonstdpesloprragilitly pidows] prespure
certain enbodi mrents, Al and A2 are both
Cyclopropyl.[0066] In certain enbodi nents, Al and A2
afTae Hﬁ;tdll atmydiragens nfa®6 1) tHerscalairgaical frobiedir ieniysbe WAAe tubular
and re both hydrogen [0068]. In certain
membgrpig ? firehtesprommal abpplarzpocss ay ﬁn HersRyrng sgelgypiilepr in the
tubuldr ?ﬁetn%eP S qulgeﬁttﬁe 54 fndl %mlﬂﬂgﬂ’ RE&Y 1saiﬂ‘¥hé:‘)t21|8ufa§ member seal

met hyl . In ce?taln enbodi nents, R38 Is hydrogen.
profilg, ratn(addlttlanad pewbmal aeniag redR8s mgy hefdrypled if 0@ %kl ring seal profile

certain enbodi f R7a, .R7b and 8 |s
oPposi§ BRI GO TP B B D SRR AT P
hylofe emiydichbttotie diseA7a3l proxaRalt ﬂiﬂma@rﬂe@&b&eaﬁesm 8% tubular
I's hydrogen. In certain enbodinents, RO is fluoro. In
membge rseal; prq:fﬁbodThgrﬁegl rRg pagl mift)ﬁk‘il comprigesr a ajonical surface that is
e dens Fq qu enﬁjneMNd ment s
subst 16 Y gtréhlg%tr L m h% Fne%a[ d[%r oe d 171% arleah toC eretproxnna annulartecess in
ﬂmtuaﬂmﬂﬁ&ﬁeﬂﬁ&ﬂlﬁéﬁbls hydrogen In certain enbodi nents,
. R10 is fluoro. In certain enbodinents, R1O is nethyl.
Brief Descriptiomofcthe Dyawingshodi nent s, each of RO and R10 is
hydrogen. [0077] In certain enbodi nments, each of R7a,
R7b, R8, R9 and R10 is hydrogen. [0078] In one
e Fixmak ﬂr&nh ,scddonal viE@NRudtrating Antichealapdrncofor,chapairet 4 saal agsembly,

val ue f R1 i s_hydrogen. In one enbodinent, Wis -NR
landinggn a wg ‘%ﬁé“@ﬁ@ di ment R2 is hydrogen. In another

eg(%%é) ROk sec%%nhlsvﬁ@tlﬂﬂtrm% m&ﬁclgf:oﬁg%kﬂg]?%lf ig%ﬁré/\{ # & landed
pomU@mrtlcular enbodi nent, VV|s - C»NH— [0080] In one

Eb ar%%?%ﬁﬁ b @L&S‘Pﬁ%lll Sea‘i‘ aisseé%%g%fs ﬁt ai n

enbodl rrents when L is -(CR 3R4)n-(CRaRb) m ( CR5RG) - n
is Oor 1 and mis O, 1 or 2. In certain enbodinents,
each of R3, R4, Ra, Rb, R5 and R6 is hydrogen such
that L is selected from-CH 2-, -CH2CH2-, -CH2CH2CH2-
and CH 2CHQCHQCHQ . [0083] In certaln enbodlnents
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met hoxy- 4- f | uor ophenyl ,

2- met hoxy- 4- trlfluoronethylphenyl 2- met hoxy- 4-
234v@yuabomespy| phenyl , 2-fl uoro- 5-chl orophenyl,  PCT/US2009/048591

2-chl or o- 4- trlfluoronethylphenyl 2-chl or o- 4-

b%ono hen%l, Zégﬁth -chlg§§g ag%&wwﬁhgﬁ;ﬁgﬂez

Zthu%@ i §RIGKD QIWW an ﬁfe?ﬁﬂt@érﬁbdldlﬁﬂéﬁﬂ SIRhORYN PREAYy: of Figure
2-cycl opropyl - 4-chl orophenyl , 2,4

4. dichl or o- 6- nethoxyphenyl 3- met hoxy- 4- chl or ophenyl

4-di f 1 uor onet hox

Fégugﬁ ﬁ& A ge&}lﬁﬂg%mwf agotﬁl]ehglfeﬁ%é%y Sﬂlgﬂ%ment of the seal assembly of

Figuré4 chl or o- 2, 6- di met hoxyphenyl, 2-chl oro- 6-

met hox phenyl 2, 4-di chl or o- 6 et hoxypheny

ZFM%%E an eNped ediopnl viow @f e man réhmﬁl@lp RE el scal assembly of
FilH%6propyl 4- chl orophenyl, 2, 6-dichl oro-4- nethoxyphenyl

g -trifluoronethyl -4- chlorophenyl, 2,4-diethoxypheny|,

DetaiRdD dcriptibn vy thedinybntich met hoxy- 3- chl or ophenyl , 3-

chl or o- 5- met hoxyphenyl , 2,4-trif|uoronethylphenyl,

2 ethylphenyl 2-t hi omret hyl - 4- chl or ophenyl

o E? b ¢ @ng;(% Bhgﬁa[e naélconﬁec%‘ll P¥H- assﬁgéao%gﬂﬂ@ﬁ% illustrated in
side cﬁ)ss-lsedtiomwlrﬂnwtlhmmyg % a::iwlehh@ﬁﬁmuylhg (not shown). The tieback connector
20 co@%qg%?gg%q%@ﬁgggg QE,O%hen%%thgﬁgepve 34 circumscribing the mandrel 22
lower%‘oirtﬁﬁlpﬁ QREVY3 AL L RARAE B the uSp R PsHichofad AHeAGEMNve 34 and

r opoxy-5-chl or ophenyl ,

the mandspll 5%, m@a(%mgd@ne@tlhd@@mh@mber R eoaxanlly- circlig the sleeve 32.

f.l uor

onpos BBRESRIER BER g oh ang thodistod? sapsrichpigetude a mandiel

groovv aBugg o Qecve ghber I prssesiedhdy ghbovks 2BCBYER dighed with a split
di (trifluoronethyl)phenyl,

ring 39 cxigafling iggypotiythe mqnpi{;‘(l) gm@ Ry lapth Erpyleeve groove 33. The mandrel 22

o 15 593 L ROSHPORIHL) o A IS e oo

23,33.00109] In certain enbodiments of Formula | , Gis

Ar2. [00110] I nb di
g Fgﬁ ﬁ[e]%%%@%l]@%%&mﬁh&ﬁel@m I msn[ ?hSS%‘Alé%ﬁ 8y %EM%JW&%P Jower end
of thefrldRE P2 S wisfdd P&Iﬁ% &Js!?ate &1 @b F fo éfécgﬁlh H?erge% 50. Figures 2

i ndependently selected fromF anpl es of
and 4 Ae@ici ml Y qmlgegﬁylhent 2dthhl @sing Hnangdr 383-Wi111|1 arfaphemdw tofFigure 3,

an enry RE TR oREOT. AR O, B S herng o ay D, Ileggdg The sea

assemlBgrs() @&h}ﬁﬁsey alnktes sEQrmé%lMQHatrn%ﬂﬁﬁi@ b QHnidr A6, Dase or web 54 on
i ncl ude the structures: g‘0112] In certai n enbodi ments
A

its outsf sidgrenignding radigly sutevepd &amh iy mid secppreiayd ag ubmru legip@@xtending

ith. the r i S optio a

from wﬁr %(gl'cc lﬁ]bglﬁl)h f 1al Rﬁetpﬁn %%lgr 9 r\gel% Eés tIB atllé/ included is a
loweril8gleper@adink in %ﬁb@p@ﬁ@ difcofivi-frofd thagp&Hag SEXaﬁtﬁ’Dbﬁt%r @irface of

O Ar4 substituents include phenoxy groups optional
the uppghleg oUtas Pottionn 1 pEaiRg CORBFIYIEN & oV dprmningpngdof ahleamandrel 22.

I

Altno G (R i 5 85 o §s Bk R GEOER Blindchin 2, the scal assembly
50 carsed emipbd \f/fd@ﬁlﬁ}f dninofad metitleo bod ased for wating {hetklfebycen.

Exampl es_ of nre resented by Ar ingclude the
SM%@{ re%: er:@fﬁ) 35] a@ﬁ%rl@iwﬁr yeyligidcakoseglipg surface 29a, a central
cyhndrﬁgle&eﬂ%ﬁﬂ§ l¥nisal s%gfa@t‘g sﬁﬁ&‘@ JdURH%n @riolep E&hl@ﬂ @eeﬁfn%r%rface 29c¢.
Parti cular” exanp when repres
Lowei nglinddigalt $veling slmﬁaca rds: haE @&marﬁﬁstet hrgerthal cnenemb Oyimtbma]ssupport
of Forrula | , Gis Ar2 and Ar2 is phenyl substituted
with hetAr 1, wherein said Ar2 is optionally further
substituted with one or nore substituents
i ndependently sel ected frongF G and CF3. Exanpl es of
het Ar 1 substituents include pyridyl and pyrim dyl
rings. In certain enbodi ments, hetAr 1 is substituted
mnth ~one or nore (1 4calkyl) groups, for exanpl e, one

o o o o 1 1 A




[00162] RO is hydrogen, nethyl, fluoro or NO2; and
[00163] R10 is hydrogen, nethyl or fluoro. [00164]

234vaormpowesis of Forrmula | al so i ncl ude conmpoundsP@/US2009/048591
Formula I'b wherein: [00165] Al is CN, d, or

surfacg%lbo%]pdg Ppar{teg)%ga%oq%?q érsan%{lg%)% UI?R?%) fg%ij:alﬁsreplé'ngﬁurface 29¢
has a Qﬁ% infled dfaﬁ{eté: QF Y @ction '5&199 16HorGQuiacdopl, Ar2,

or a (3-6C)cycloalkyl ring optionally
s Sb@tiOt llataedmwhah mgnen cirgrpserisumigst fongudinal axis of mandrel 22. An

ndent .sel ect d fro |.K 00170 1
upper G SBFREBTE 2% 1§ Sp R BT o § St aput Rl of fhepper eg
outer Sk@rfdcB @b igateRotRILAL 154; A@&lﬁgﬂneﬁg geal RIbloddreld RBseal groove 72, is
each independently hydro [00173] RO is hydr ogen,
showrpnt [§yqss-seqtignr @ndoelasioally a{%@orp@g 1whqn Ressadsagayitst o@@ﬁsr cylindrical

seallngﬁ)toPt¥Adle%a 61} %ﬁgﬁgo&ﬂg égaﬂﬁlg @Qéjvﬁérf Zﬁenglgfl%g%] Angﬁt?dercut or

annulﬁNace@s 68 4y fo@medi trpo apyhppet Q@ lohtdr sAﬁfactedeg)/rdﬁ@e @horﬂilstance above
ar cyclopropyl [00178] Wis -C(=ONH; [00179]

groove s74aR5%ﬁ§a 68 begineRt SrRprHRY @leéﬂQb)S fhedramphe C%?éqeé?%tod@ part of a

e ST B0 & GBS ARSL, FAoksion ve vi

cross-§&ti6 @) oyel adlHgrey 8 agd dptlicoradss )68511Ib1%tabi§u hada W)Itthluouliiy curved

Oor. nore, subs tue ts i ndependently s cted f
profilg g el BB D BR G T AL ChEerd SOpIG g formed at
a smgtbaﬂétiﬁlg Fne uﬁﬁér%ﬁ%@lip %ﬂllﬁgﬁ@%g%'ttér}iu%ése&taesﬁplgdr@ﬁ@eg% which

N, or a )cycl oal kyl ring optionally
may @J%émdtlmleajldvdnatsm ﬁnée oKiaftprddmsudiet ot thegltnsss.  Support area 66 may

conta?t%uggogsgfl&t Ié%esr%gll‘rl y(éstoefel mﬂ glaiqgirg [:ealg])fg I}i)ﬂpzl c%ébb.ArIf :iLn contact

after iflRfal HEMbBY s bf’ﬂdtk@ 46 woll@ Qi&ﬁlesﬁfb@ce &asansheRBIbALL member 22
each i ndependently h drogen [00184] RO is hydrogen, )

than sggling prea ﬁEu TGPt aNCHE Wil FOVASENtRI GUPROTH §HFASE g’ﬁb when fluid

press%? taﬂgﬂre H@F%Huéﬁ? {egfell [Sbgg ill'%(ic]o la%‘F QJ&E@&_@%{ %gt}_@%otg' Rt metal-to-

metal @en‘rraoﬂre(kpe@ﬁed:ﬁnmﬁrmshrealrhe smp]mlrtwﬂ& @@mm@lm«ﬂ&t of thickness is less

than t&,gl@llpﬁxag&r,l dpr °ng tglpggl}e[ %%{8021 ﬁ%dﬂﬁ; CN l@lgth Eg;rme@pred along the axis
Ofnmﬁ%gigpropyl [00190] Wis -C(ONH; [00191] L is a
- ( CR 3R4) n- (CRaRb) m (CR5R6) - wherein R3, R4,

RA sdébnd Rppearick Rideacw oasinoidhi reecissfédns Fommad @ the upper leg 56 and

since |1ﬁ é:?%%li o ﬁ]ﬁll}pyefsgtﬁﬁ‘{bg Pmeéghg/\gg hlt 3 e C%Callsog dlks%/al recess.

Under%ub@‘ b@giﬁ@ﬁtssd_pﬁgﬁ REAIENAd Y teifingt @ ah ru@ﬁr(lle ﬂﬁ-})e@ké\'a)l'lhg arca 62.
[00193] 1is as defined for Fornula %00194

The sainggctefd damiash ESiAN &, o DO WD 1756, AR il bRgoscribed

are each independent dr 0019 IS
belowh y &Vl@@gna gl aﬁg/ poin. ? ek %cr'amﬁ 031%[058& gﬂ_ﬁ) s? aﬁ§%x}b o}f] élq, and the
mandmm?l Ybp&f conlddbsling ALIBle. IUndRr@a6liic vhadwn eThadhdeMrger radius

of Fornrula Id, Lis a bond or CH CH .. [00199] In
and axigl length thappwdericeitss bt varghinwy aic passittei s Ar 1, wher ei n

o I |

i e FrURRRR ATAARES, toH P R PP Aol Sy BRI cross

sectioftF it otteet byt figuedtivnk arepfeagiyle, Therianbérydf théddalingtufeaxy is less than
r OpOXY, |sopr

the suegt{]’r? gr)é? égﬂame@_qz N 21 ki tr_teogr M&f &S}%Eéeater than the
contaée}&F gjortlon(&"!%fp%y 6daPBS ORYL )1x1aﬁl%ﬁ%d I @%{zﬂ e ard6 L&A 1 the portion

dinments, Ar 1 is substitut Wi ne to three of
that cgraacds sub salst agamss mahdret gurtage 29¢ mbiogtis femt sboudrl 0% fosabout 50% of
the i |tut ? wi,th two of said substituents. [00200]
¢ "ﬁ&E@FﬁVﬁﬁl Zhot her aspect, the present invention
provi des a process for the preparation of a conpound
of Formula | or a salt thereof as defined herei nabove,
whi ch conprises: [00201] (a) for a conpound of Fornula
I in which A1 is CN and A2 is hydrogen, reacting a
correspondlng conpound haV|ng the fornula (II)

F A/ e o o, o s



[00221] Referring to process (a), the |eaving atom
represented by Z1 nay be, for exanple, a halogen atom
234vauohvoessa fluorine atom Alternatively, Z1 nmaRCHES|09/048591
| eavi ng group such as a triflate or tosylate. The base

TRrpeise o8 defR BaSical whin Deipe ot e 41 dhAnGEH Bty segfine

arca 69%ﬁ§e?in‘é%&i@ﬂ§’ﬁ%tr@ sli I\%Htly@o &t & ﬁfe}ﬁl-@(ﬂh{é@al sSH GhthARaling surface
triethyFam ne, or ||sopropg et hyl am ne.
2

29c. @mwetrarr@r@ pyefovany éeﬁlemsl andey Mirell hylopytreooipattidrio les dagkection of
d,nitri ch DVE O or
sealing Jri: iy LOBAE R0 P ot 22, i ey o W2l 62 and
suppo@ 2¥2¢ ERotIdmRer stlalll RsitS Ghgle Tal rslatlb@toraa%ﬁcmmé 70Ru@lel with
to 150 0C. [00222] Conpounds of fornmula (11) are known
the axgyofgaandsad 28r Sfter anptadlation Bwttanryg angle Tedetveespdings hYamt Gho

ero Sl LG L BAE QSRR SN 15

Tﬁee feadotintsmt iof ticolwenilent vl pegdroBniedirailarefoatiatu@ger leg 56 but
nperatuyres, for exanpl e between 100 and_ 20Q OC, . such

some ézsffea%n%éo gEist [ohe smp é&ﬁa&mgvnof Peries a8 i pealinghpengage a
sealin sﬁﬁ@creq cQé’m% Bgﬁe!r @9 g&’zfl 11‘?iE dis nge d811in g@fréa fc smg hanger

aving fornu N-bronosu cinimd
38 1nclnd®n a dpwmo pylumirma]s smf/a@nt 38as lacctonaxsﬂ DiEsitidhercae 38t |and an upper

o S S0 LR LSRG BEUEED. o o
cyhncfr@@lzaﬁ}acmo UUE%eroéylﬁlﬁflEﬁll Arfabd BYc WHENEH B E‘)ﬁlﬂd%cé\‘fbsurface 38a

can be prepared reacting a correspondi ng conpound
CmﬂdbﬁSh@ﬁhuka@Lﬂ%¢wmh®re|n R8 is Hwth nethyl i odide in

bl e al kal i .

s POGTRE R P ARG, LN Eur B E5n BRiSelyipruce wim

base p‘oaﬁ&ﬁ Aatifg @rsealegfowe oahe A teg)stodicrRNO A rgadchl 9Bl seals to upper
ydride (e.g., sodiumh drlde) [ 00227] Cb?&gynds of

cyhnqn@al,ﬁyr@cq ﬁ?qa)Tltealﬁwgglegr pasodaclygesibivg abd faurthgeeesses or undercuts
o AR TR M L 1 4Gt o

of thevihade efiedcoat har §§. Spppoirtdesa SGMﬁﬁBOthdidt &t does not necessarlly seal to
| fones, ketene thioacetals, ycidic

t ur at S
lowerégw%ca Frtace S§§ RPOELArcR 3t SRyt sy IRFRE peainss §118m& %ana%a%l% than
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carboxylic acid; [00333]
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23qvapuaygh)denoxy) chroman- 4- carboxylic acid; [ 00BSE{S2009/048591
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D AR
tubula?-rﬁgknlée((;rdseal p#tgﬁldmh@neﬁt Idft@laa%d@arr}wlh)aph@ g@pyr)o gggse«c:)mnm 3,sclected
. 4- r ronen carboxyli1c aci
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6-chl oro-7-(4-((R)-2-phenyl propyl car banoyl ) phenoxy) chr
oman- 4- car boxylic acid; [00361]
6-ch|oro-7-(4-((S)-2-phenyIgropylcarbannyl)phenoxy)chr
oman- 4- car boxylic acid; [00362]
6-chl oro-7-(4-(2-(4-chl orophenyl ) propyl car banoyl ) pheno
xy)chronan 4- carboxyllc aci d; [00363]
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[ 00397]
6-chl oro-7-(4-(2-(3" -chl orobi phenyl - 2-yl ) et hyl car banoy
234v0 ypheoose/) chr oman- 4- carboxyl ic aci d; [ 00398] PCT/US2009/048591
6 chloro 7-(4-(2-(2' -chl orobi phenyl - 2-yl ) et hyl car banoy
heno y ch n-.4- carbgxylic. acid; 0
norR *;ng( Loois Ty Boalled b Wﬁ?ﬁ @g«oﬁﬂw ) pRertion of
suppo?to%r}éa qngqmnc&fta&aar Gihidt @Buidy nlMRP Y lindrical surface 100. The
6-chl oro-7-(4-(2-chloro-4-(trifluoronethyl)phenethyl ca
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wouldgbe fis$ peslqad| epngpressivigoforceanisgl ﬁ&@?’b??@rﬁélpm eeabldifoind) pindrical
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noxy) chroman- 4- car boxy aci d;
suﬁmﬁ1@&Woh®ekﬁsﬂw@Zhdaﬂummﬁnt@ﬁhﬁm@ﬂhyhnmyb@ﬁmyh}Q&hammky

h b d; [ 0040 t
SR DRGIcH (SEfsSS A0 GTEGILS SR ePIIrEal By S piibnoteye 105
Cyhn&n&a‘[‘ K@HRa - l‘iﬂ%ﬁ@%%tﬂa@elf%b onikB0499bptional seal groove 122 is formed

| oro-7 di chl or ophenet hyl car banoyl) - phenoxy
in cylyndhpdn;mfaap. 12@311 }tigs(y}gqr@plgcA@j ela[s@mmx@ seal 124 locates within seal groove
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a bacRupo¥éd1 oo 7thé dmétal-tonmbtay k&il HRERYd H3-¢hic afebaw8yindphenoXFontacting
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is lessH{an prgnex 52 aﬂaﬁﬁéﬁn&l@ﬂrbm PYEMRIE] A’mfl@gﬁieffsses 188 116
have 291 S QKR 1124t'h(1121n(t91 ttelﬂﬂ)ltel}é Qt)o%'t tﬁé‘ GRERITRN| LRARNOX NG greater
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ﬂmnaﬁw¢hhem5126@md123(4 chIorophenylth|o)ethylcarbannyl)ph
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move aé}(iaﬁg(rzlﬁaﬁer & bUt o i Cpog(ir{q lr%fae%gjgg}(ld)u@ He )1%351b111%1 otqlrydrauhc
lock decGitingrS- elastdtnér?c édxetlm lahdhingtg1henesthiydcanakanoy la@henaakde into
y) chroman-4- carboxylic acid; [00421]
eng%%mﬁﬁﬂ%ﬁ%eqm(ﬂh%ﬂ-(nethylthlo)phenethylcarbannyl)phenox

y%%or oﬂlffh( iﬁl?{rg)t?é}ﬂ)% R ?g@ﬁﬂ}eg of dal %e_aga_tssembly. Referring

more Yhe@ulaagoyl Elghlenhxtya))ﬁllar mrbeﬂ IGArdwidy bt @ithed thandrOD423f casing
6-chl oro-7-(4-(].- (3-chl orophenyl) pi.per.i di n-4-yl carb
hangey 3§ O difclkp) €hP ki o oaPEBs oot @i pumppds. Tubular member

134 h8s ﬁrblter ﬁto?ﬂe( f"3d b (3- 1£11tlér' diktoep t'ﬂ%t *ﬂﬁ[élﬁd&@ ean&'dtﬁ@ﬁ %{ulfgéenIﬁ% at the

-yl car banoyl ) phenoxy) chroman-4-carboxylic acid
upper[e@d 42 Fibular seal proﬁle 136. Alternately conical surface 138 could be cyhndrlcal

. b-chl or tr|
A disSEGpa B St byt S T Stiet BAGHS RG] Gk Tas. as
[ 00426]
6-ch|oro-7-(4-(|-(3-(trif|ugronethyl)phenyl)piperidin-
4- yl car banoyl ) phenoxy) chroman-4-carboxylic acid;
[00427]
6-chloro-7-(4-(1-(2, 4-di chl orophenyl ) pi peri di n-4-yl car



[ 00460]

Trans- 6- Chl or o- 7- (4- (4- phenyl cycl ohexyl car banoyl ) pheno
23qvoeyyielee@n- 4- car boxylic acid; [00461] PCT/US2009/048591

7-(4-(4-ter- butylcyclohexylcarbannyl)phenoxy) 6-chl oro

. chroman-4- car hox I|c

in theieh FaPadimep, gﬁta g 4199? eéfa?wgﬁyreéafﬁhlar?o%ﬂnraﬁ%ﬁ&pve from

its upg&h&%g% s lcﬁ&‘%ﬁr ké‘aéé’ lig RGdifhal FQR4ERI2 is located in seal profile 136 a
oro-7- henyl cycl ohexyl car banmoyl ) phenoxy) chr

select@iranahdls‘@ntmhqlbwaf steli geesp 0@ 6 Proximal recess 142 has approx1rnately the

same ﬁ%‘%ﬁ&ﬁt&% %{%ﬁ%}&% &%%1}% agxé)ftgpreggls) M)[ %%Z%ﬁflufa?rsgg&o 1)eg 144 is

locatc@- BIhveO diktdl %ée%s (1410na{d11&dmﬁﬂyfe)c6ssclme>sﬁb9@& haeoyh) nay be
henoxy) chr oman-4- carboxylic acid; [0046

cyhndesw@jmroﬂl@hfky canicd. (Therpiah @XVph@frWllpp@ly‘/ @I%Hé‘l‘(‘yﬁ &b Brmoythyr of the

recessgpiﬂ(?or o@ %g@{f%drd'cgfgl n&%éﬂl? %}f% % a‘%g x%onh%rox mal r%cess 142.

Cyhnmmymhnﬁ&nanybmﬁbmhmaamgﬂﬁﬁﬂ@mﬂybomcac|d [00468]
6 Chloro 7-(4- (3- nethoxyphenyl)cyclohexylcarba yl).
% ‘@rﬁ,lgﬁrﬁrﬁ sezgl Elgggé%l}psr %baasglléo apéem end 152. Séal ring 148
.
has a geﬁwr%lghlr%grogln{t% o&téég ‘r§ O%O[IH% %h%é‘sys‘[éhpﬁl‘;)g}/é £8 BAARYIak Pnember
134. Br thhl contedimént; {c8} ploéifey ] Sclyis hopwothlyductch dnmydfaph ervossey except for
. 4- boxyl d
an opfSTER R 8OV At S0t o KPR yined 6o PYBiRBRG 5 profil

154 c&hﬁﬁiﬁ%%lés‘torﬁ&{cb%}’hhg 186 nfhy t{e%‘ﬂlﬁaﬂlcal or slightly conical. The portion
| oro-7-(4-(3-(3-chl orophenyl) cycl open %ylcarbanny l)

of Seab pmﬁb@( y;%hergmnmng 4t the étv\b@mldmcf pmlma{ 1B0BIN2 to approximately distal

end lg%és % o§(r%1%lﬁ ( gﬂ’ﬁ% Silgég%yvélgr < ewela Ibyaﬁlggsiggjyslegt?ornbﬁloww ill Figure
6. Theoeklapped Enésélm(f&gl(r%mdﬁmtd&h@trmé pEahyoReRt-y-eafabssaylrface will

phenoxy) chr oman-4- carboxylic acid; £00475]
exist g- chcgff/@rfp.c? 43%.3Sppport arca 144 may be contacted by a portion of seal profile

154. %tsrlhfthy h%F%{g'BXh@&'ﬂ%” ¥uﬁd)%¥t[ Adgzp ig{ %h&@ﬁ&%{é‘&?é(ésm@%% %) fetal-to-

carboxylic
metal 8eathl or o- 7- (4- (3- (3-fl uorophenyl ) cycl opent yl car banoyl )
phen ) chr oman- 4- carboxyl|c cid; [00477]
feo Ivqniop ag Beghehoin %nhfi‘ % b Yicshorlobs eppaget o those
) .
skllle@ﬁpﬁhle g?t:}ﬁ!ﬂt%( Ys)noqt |§5 ‘Hﬁﬁ{égfoélﬁ F\E)Sr@%%wéén% %gfoq 0 pe%tész ‘&J:(i:tg?lg dr%partlng
from mylsymmdhg)nWWMr&mmmm lowensdat] jeg[ @ U718 mounted to a seal

chl - th I t vl b | .
ring hﬂslﬂg ﬁg({gg}flgﬁﬁgg%(ﬁfé%ngﬁplﬁgéwq é}@% &Kg\[v%gaa]go\}[ cecgerrsaang}/so in the
first eﬁfogmn%@ e (@yé&eﬁl“i‘eé NEsIilstiftidad BNER ¥bthaYE bORRBH WeGRiHrel and

anoyl @ enoxy) chroman-4-carboxylic acid; [00481]
the uppeisvableg priof i M s@ttmghblttrtblp mhme}idydh@h@ﬁy Acseebaith phlyp single

heno oman: Cld
seal 1E QR U STE8TR% & aRRTREY ey Bl Tie oot s femase g ip on @
sleeved MBI 4life ﬁfrb@@&ﬂhﬂ@tlﬁ@ed mERB&8RIring deployment could be replaced with a

6- chl oro-7-(4-(1-(4-chl orophenyl)-3-hydroxypr opan- 2-yl
threaded f454496Y| ) phenoxy) chronman- 4- car boxylic acid; [00484]

6-chl oro-7-(4-(3, 3- d|nethylbutylcarbannyl)phenoxy)chro

man- 4- car boxylic acid; [00485]

6- chl oro-7- (4- (2-cycl ohexyl et hyl car banoyl ) phenoxy) chro

man- 4- car boxyl i c acid; [00486]

6- chl oro- 7- (4- (4- chl orophenet hyl car banoyl ) - 2- net hyl phe

noxy) chroman- 4- carboxylic acid; [00487]

6-chl oro-7-(4-(2, 4-di chl orophenet hyl car banoyl ) - 2- net hy

| phenoxy) chroman- 4-carboxylic acid;[00488]

6-chl oro-7-(4-(2, 4-di chl orophenet hyl car banoyl ) - 3- net hy

| phenoxy) chroman- 4-carboxylic acid; [00489]

6-chl oro-7-(4-(2-(4-chl orophenyl)-2-hydroxyet hyl car bam

oyl ) phenoxy) chroman- 4-car ylic acid; [00490]

6-chl oro-7-(4-(2-(2-chl orophenyl) -2- hydr oxyet hyl car bam

oyl ) phenoxy) chroman-4-carboxylic acid; [00491]

6 chloro 7 (4 (2 cyclopentylethylcarbannyl)phenoxy)chr

NN AN



[ 00522]
6-chl oro-7-(4-(2, 6-di met hoxyphen- et hyl car banoyl ) phenox
234v@yohoeassm- 4- car boxylic acid; [00523] PCT/US2009/048591
5-chl oro- 7- (4-(4-ch|orophenethylcarbannyl)phenoxy)chro
man- 4- car boxylic acid; [00524] 7-(4-((
1- (4-chl or ophenyl ) cycl opr opyl ) net hyl car banoyl ) phenoxy)
Claimis®- cyanochr oman- 4- car boxyl i ¢ acid; [00525]
— ©b-chloro-7-(4-(2-phenoxyet hyl car banoyl ) phenoxy) chr oman
1. Aseql @samblx’ywmprzﬁmw [ 00526]

fI hyl ).ph b
gyl oo b ORI P AT Shibtf PloBRED Yool B
6a@1mtars@a1%m(g4m6&géh, fokiflaBidQxy rafm!ﬁtelaul tBakQA MY hhARE A seal

Xy) chr oman-4- carboxylic acid; 28]
ring 5@1 OFfde Betpeem therpxil base ore disent quﬂﬂ@h eqigatctie b imgmber
Xy) chr oman-4- carboxylic acid; [00529]
Sealpgﬁ@%loro-?-m-(z,&dichloro-4-
namhmﬁmpmﬂmakhwh@amhaﬂhyé3@mpmﬁm$)mhm&mﬂmnﬂmgﬁmbaxmbmg
aci d;

space¢ axiplly Eremﬁh% distzp end gf the sepl ynBetrdiiRa Larbantye Pamerp i distal
end ofSAE E{@ [Pmé anég ﬁ{eb(ﬁg(tx n‘ﬁul%‘f ire% ss[tgg%ﬁ%;ges a seal surface of the tubular
6-chl oro-7 o 0-4 8
membdi s@i hotyq hl&’rmﬁ@chngpt»MmDy bf) thh eced xyrfades doremagla owtdbdocyictal
i c acid; [00532]
Seala%eachloro 7- (4- (4- et hoxy- 2- met hoxyphenet hyl car banoyl ) ph
© QYIRS LB %ce&qﬁléﬁé)éf i seflipHofilbOMRBPhced axially from the distal
6- chl oro- 7- (4- ( 2- et hoxy- 4- net hoxyphenet hyl car barroyl ) ph
annulanresepy.clefinmgra-sipp@raaise ryially spasid fropr0hs Brefal-to-metal seal area; and

6-chl or -7-. -(4-chl oro-2- . .
P?@F’h 'dbsgtéﬁ‘é‘r’ilél?’hﬂ%%sgP%%\?‘Fby’flﬁlpeﬁ%eﬁ%%e&l)gté‘htp%tﬁé‘ﬁeefs B8
extentxlyﬂl%ﬁ oﬁﬂiednet[alot@ﬁﬁ&]al scal arca measured along the axis of the tubular member,.
| oro-7-(4-(4-chl oro-2-fl uorophenet hyl car banoyl ) phe
noxy) chroman- 4- carboxylic acid;[00536]
6-
2. Thei']sye%fgésgétﬁﬁg 0&%{6&]&2 hg})i({%/ i fh% I‘gﬁo%@%’%ﬁlglg)h ﬁcz&qﬁg h aVial SELnt
lengtI{, 8258if¢d along the axis of the tubular member, that exceeds the axial extent length of
-chl oro- 7- f4-(2-cyc|opropy|-4-(trif|uoronethyl)phenet
ﬂwrnﬁ?*@dp 3rehhenoxy) chr oman- 4- car boxyl i ¢ aci d;
[ 00538]
6- Chl oro- 7- (4- (4-chl or o- 2- hydr oxyphenet hyl car banoyl ) ph
3. Thesvakasparhblymditadm 1¢cahbexywhen dewdd if 80534 |crdssanttiomreachdf the

of ) )
annulgy rEGRSSs SOrmY HCQUAINPRYSHHEY I ang SieHio B IRReIRNAYES banoy
| ) phenoxy) chroman-4-carboxylic acid; [00540]
Enanti omer 2 of
4. Théese@hatsmroblyn(f glafm-lg yf@b@m bpyrRrimsehox gphelibe beal padihestsin

contaé r\{%‘l‘h ik n%ofxt}%c h,Falp oFle sea(f %{0 & vlvllle% eax%loéje’d tL g%gféct]ed level of fluid

press&e Wk @ROcomfrdssive fradi ¥t ObedwBerihpaty flieh e tippoeair&adidy at the
| ) phenoxy) chroman-4-carboxylic acid; [00542
metal tpraintd] sERIR. of
6- chl oro- 7- (4- (4-chl or o- 2- met hoxyphenet hyl car banoyl )
phenoxy) chr oman- 4- car boxyl i ¢ acid; [00543]
5. Thdseahdsoerably-of 4tafrd-1nehb@iythd d{stal iahhwl er eoss iyin)tiphesaetityy baal
ar bamoyl ) phenoxy) chr oman- 4- carboxylic acid; [00544]
profilgnant i oner 2 of
6-chl oro-7-(4-(2-nmet hoxy-4-(trifluoronethyl)phenethylc
ar banoyl ) phenoxy) chr oman- 4-car boxylic acid; [00545]
6. Thd&pahassonely of clafim 1, wherein the distal annular recess is in the tubular member
I hl oro-7-(4-(2, 4 di met hoxyphenet hyl car banoyl )
S“‘pﬁﬁﬁ fioxy) chr oman- 4- carboxyl i ¢ acid; [00546] and salts
thereof. Particular mention is made of the sodium salt
of the aforenentioned conpggnds. Exanple A DP-2
bi ndi ng I nhibition Assay [00547] The codi ng sequence
of human DP2 was introduced into the human Leukem c
ceII I|ne K562 by electroporatlon and stable clones

NN o I



| evel s. The distal annular recess may be in the sea
ring seal profile or it may be in the tubul ar nenber
234v@ewbiod2wss The proxi mal annul ar recess may be iPCE/HS2009/048591
seal ring seal profile or in the tubular nenber sea
profile. If the proximal annular recess is in the
tubul ar nenber seal profile, an additional proxinmal
7. Th@&ﬁ%s@émﬁl@z%@%ﬁairﬁq%/ whrelPhEBebiMal MBube dceld iDeh B8Qbal ring seal
profil e opposite the proximal annular recess in the
profilt.ubul ar nmenber seal profile. In one enmbodi ment, the
di stal and proxi mal annul ar recesses are in the
tubul ar nenber seal profile. The seal ring sea
8. Thdode@f ass@mBIQMIFCias@S , ¥heRM G prétihbegRulad édcedsSis in the tubular
substantially straight fromthe netal -to-netal sealing
membgt &gl pwilthe proxi mal annul ar recess in the tubul ar
menber seal profile. Brief Description of the Draw ngs
Figure 1 is a sectional viewillustrating a tieback
9. Theerwasdcably biotaingl,avisesdh: assenbl y, |anding on a
wel | head assenbly. Figure 2 is a sectional view
i fheyistrlannplgr Fagesstis léb'ge Read gHE et pFofEe: Figure 1 in a
I BOS LA O ol G ' ti.opal
v?{e%\j\d[f g)flﬁ%ﬁgéﬁﬂs%dglreéggggrﬁ Ith;é tltl)l llg:?%lglggarl&%ﬂ)grg?% %}R?s an
enh addjednad potxiimaladnnulaevecoss it frensd ah thassdnbigyscalf préfilgumpposite

2.. Fi 5 i I i f | t t
the priighti TereSs fahe Bopurl Seaist edprdie e 4 Figure 6

is a sectional view of another alternate enbodi nent of
the seal assenbly of Figure 4. Figure 7 is an enl arged
10. Thestal assamblyi dfiwlam 1, weheraam thealistplomtlipoexiohl armglag eedesses are in the
umulasigqgkﬁzgf %{gure 6. Detailed Description of the
BT H B U ring to Figure 1, a tieback connector
20 for a subsea wellhead is illustrated in side
cross-sectional view |landing to a well head housi ng
11. Thorsse! asprapily of Tlaem flj whetelo: connect or 20 conpri ses a
t H{%u(llﬁﬁl Jﬁﬁgg%ﬁlntaﬁgnnuﬁaq é&%&éég%%rinsﬂlleetﬁgﬁafélember sea* peroﬁle; and
circunscri bing e nmandre ower portiron, a sleeve
3thefwalmirg serioprofllcoirpriséea cgppeil sypdiact itk iofubbfagtially straight from

actuator sl eeve 34 and the ndrel 22, and casin
the mﬁsh@épet@bwhwem@@ P bRsr Fepeds ipdhg %@ulﬁh@lem%er seal
profil§! €eve 32. Cpposing mating surfaces of the mandrel 22
and the sl eeve 32 respectively include a nmandre
groove 23 and a sl eeve groove 33. As shown, these

rqoves .23, 33 .are aligned with a split ring 30
lz“Ag%ﬁéﬁﬁFW HP8"H88h t he mandrel groove 23 and the

S b @@ RarGhQANE® hdving Eh@n%ﬁﬁﬁfaﬁbxi@ gnBHEIbLRE nRhARY SoaP Brodil &
coaxi al |y coupl ed by the presence of the split ring 30

wetniita seHeingrhopings (28s, a3Bstalng, aidebeekriepsaabprodite baween the
base 4ng P8 et Ut R SR PSSR et s ©

| bldikgdl hab@asieadss Doy bfthe Sl prRENG] icigstilRansleatec& being

Figures 2 and. 4 depict seal 50 in engagenent with a )
space¢ axipkhy fraahe distg endppf the sedl singndedining $68! sirpge betyyeen ghe distal

' Cl: - ' L1, Ml t
ond of e 6 Fhe 3 P RRR TG R KRR 108 B gf ho rubuler
membeosqal peide, sha@ingdctisg portivasrbethe b sunfayes fiaven @ nenaitb-arctal
rib, base or web 54 on its outer side extending
seal afeadi al |y outward fromits md section and an upper |eg
58 Ip?dgiﬁﬂfjdrfﬂglaﬁ FQELd iH%n%ﬁﬁl%%Eé@?Qﬁl@p%@gﬂab&i d¥ally from the distal
perpendi cul ar to the web 54. tionally |ncludeg>|s a
annuldroeeass,|defnBg assupportianeg akiallpspawpp boint the diata doinmatalfsedrarea;
the upper leg 56. An outer surface of the upper |eg 56
has portions in sealing contact with a | ower term na
end of the mandrel 22. Although the mandrel 22 is
shown as a part of the tiebﬁfk connection 20, the sea
assenbly 50 can be coupled With any annul ar nenber and
used for sealing there between. Mandrel 22 preferably
has a |l ower cylindrical sealing surface 29a, a centra

Y ~ 1



resulting in a near uniformthickness of rib 54. A

retai ner assenbly 59 engages the ridge 57 for
234v0 etiafooiesg t he seal assenbly 50 on the | ower eP@T/B$20091€48591

mandrel 22. The retainer assenbly 59 conprises a clip

6 .1 having an el ongat ed bod i th an i nwardly

DR ORTRE<F P 07 OB oF S b COPHEL 1415 Py oF fieder of
the se¥fi grBfifeDhEh @%fos@c? tANEEI QURPST D DR 58&Lrea 83ERR HdrpPesdRe force

~ the mandrel 22. At this stage the seal assenblﬁag 'S '

existsbatweep anidipattiapd ithe spadiit arga dirgeay dremetalrorctahscahemaraad wherein

22,, thus a.gap. remai_ns between the mandrel, 22 | ower
¢ 8t gt 81 PP Rl 25 B W B P Ea b i SR Ll ufE HBEr scal
profildhe upper end of the clip 6 1 includes a base 53
wedged into a channel 25 forned on the nmandrel 22
outer radial surface. An annular ring 63 circunscribes
13. Th R ORI b R AR Rer L bt PR Kr esesy s in the
tubulamheniteaséddpeofild¥ t h reference now to Figure 2, the
ti eback connector 20 is shown | anded on the well head
housi ng and in contact with inner or second casing
T I j -
LT gl RO TR, g e RN i e
annuldrivecasp pethe seal mingatal enafild oppasite threprorictih dnmdsi rageshanthatubular
38.%%n Ehis enbodi nent the mandrel 22 has been
membgh L BiO8YE-f r om t he sl eeve 32 and travel ed downwar d
with respect to the sleeve 32. Uncoupling the sleeve
32 fromthe mandrel 22 involves using the activation
15. Th¢ sqal essgablymcgongeng theslaiml lidt whirsin the distal enmragesss spiadhe seal
rine s&4 theback end of the recess 33. The activation
E5& BR/E 34 upper end engages a profiled portion on the
split ring 30 lower end to slide it out of the mandre
roove 23 permtting axial sliding of the mandrel 22
16. T&fﬁ 8¢9l psspbitaceerdingdoglasmia, gheremy:t er nati vel y, nmandr el
22 C - | :
¢ s DKl M0 SRR BRTRY B b S Bal fofle and
afd schlaimogrvtiters fte bf gur e cséybetwéatthe proafmillanimandeeds and
22. An epla{ged view of the seal assenbly 50 wedged
the mgfal-{perapiat 158! #ahdrel 22 and the casing hangar 38 is
provided in a cross-sectional viewin Figure 4. During
| andi ng, |ower seal leg 58 will stab into casing
17. A healgssemdyyl, icoohpiisiag: porti on 38a with strai ght downward

no nt. Seal area 80 .el.astically def]ects.and for
ST g A8 e Ao CHIEY Py e Bl Fl-BeBs Brome:
TheRbtalisBaltrigha®¥@Mba8e, aldiQalR@r fdos seraplti%%lrﬁ%ﬁqjé' Bdtween the
22, which wll rotate relative to seal . e

basc andithg distal eulubetsngaged tled tubplar meadonseebpr@blaawar d

slightly relative tq seal 50, , C in .3 1.to.cl ose
2 B Bl T R S ms3 u EAR: SR B £ 858 end
of theSe41frRge d&ihing i Scatl yia hetwie eiseN en®bf B REU] @Ing2Ad @hSdistal
engages the upper leg sealing area 62 with mandr el )
annulyg§eqs Hhak eertagsea seak surfaer of dedulydaanembersaal nrpfele thp epntacting
. ' - th i ereby formng a
porioh B8« SR Y B D B e PP el g
Sdpt@d@aliniutad repnsrigitzeschheng sal p@siteata ypaddd. axiatlyefrorakhe
. . pressure ac agai nst seal /50 to apply, an internpal
distal P%t}l_ﬁ@f TgFs el N4 au DB Hi7a bsweewthecﬁstﬁlsanﬂéﬁé%%fwular
recesse @S MMl JIYR thS @ rifHis (8563 RN RKADrERMAT L heSBRIA Fevel, the
surface 29c. Internal pressure nmay al so cause support
supposrasegascodG crp@tion of tho mitaddr nmembhr e¢al purfflabet &eids kassiforce than

casj.ng surface 39a, respectively. This contact is no
the copBeiug parip* o TBESTH T aon (RN s Reslrio Thg) SEl e an

contacting force under pressure is less than the

forces inposed by the sealiﬂg areas. If the pressure

i s high enough, the contact may result in sealing, but

this is not necessary. Strategically positioning the

support area 66 on the sealing surface, in conbination

. ~ A o r



hanger 38 of the first enbodi ment or a tubul ar nenber

for other purposes. Tubular nmenber 134 has a sea
234v@eahidwsd 36 on its inner diameter that incl udeGI/ES2009/048591

coni cal surface 138 at the upper end of tubul ar sea
profil.e 136. Alternatel surface 138 cqul d be
ogh i Fpeal prodRng Al rebkeds MegPEt emRgpchLpraB opposie the
prox1@51%hhﬁrﬂe%@ssqﬁ thchRal P¥RdcaBilgRI0f conical surface 138.

Asin the other enbodi ments, distal recess 140 is
annul ar and preferably a continuous curve fromits

ed
18. THEREH afeRfintealdidy b MParTo @S i CuPaR i Res BRE ARGt °
proxif@l Mwhidi fdcddsed RER D ak P extBhtaXh IR thak 6£RSEs diflkidlastent length of
roximately the same configuration and axi al extent

the m%t@'p@r@@ta sqaleftré%,éhq@oal cAfPA tonatha bewgprrgsired ploag thpayisof the
bet ween di stal recess 140 and proxi nal recess
umuk%%%%h%gpport area 144 may be cylindrical or slightly
coni cal. The axial extent of support area 144 is |ess

than either qof the recesses 140 or 142. A cylindrica
19. Thejeplaseembip Oészlragﬂdz WRRARRRY e nrvi s hif Ghiarrl Cross-grcsion.gench of

the anfrfla} F&Fés‘é?%o b B ubd8 cGoU lﬁ%n%ﬁeeédl'%@'ﬁ%ty o@ﬁgﬁ% gt ly

coni ca erring to Figure 6, seal” ring as a
base 150 and a distal end 152. Seal ring 148 has a
seal profile 154 on its outer surface that engages
seal profile 136 of tubular nenber 134. In this

enbodi nent, seal profile 154 is a snooth surface, free
of any recesses except for an optional seal groove
that contains an elastoneric seal ring 156. The
portion of seal profile 154 containing elastomeric
seal ring 156 may be cylindrical or slightly conical.
The portion of seal profile 154 beginning at the | ower
end of proximl recess 142 to approxi mately distal end
152 is a straight conical surface when viewed in the
axi al cross-section shown in Figure 6. The overl apped
lines in Figure 6 illustrate that the primary

netal -to-netal seal surface will exist at conica
surface 138. Support area 144 may be contacted by a
portion of seal profile 154. As in the other

enbodi nents, support area 144 does not necessarily
forma netal -tonetal seal. Wiile the invention has
been shown in a few fornms, it should be apparent to
those skilled in the art that it is not so limted but
susceptible to various changes w thout departing from
the scope of the invention. For exanple, the | ower

seal leg could be nounted to a seal ring having a
consi derably different upper seal |eg than shown, and
vice-versa. Also, in the first enbodi nent, the upper
seal leg is configured to allow rotation between the
mandrel and the upper seal leg prior to full setting,
but this not need be the case. A seal with only a
single seal leg and no rib or web is al so feasible,
particularly if the seal is forned as a lip on a

sl eeve. The clip for retaining the seal nmenber during
depl oynment coul d be replaced with a threaded
fastener.Clains 1. A seal assenbly, conprising: a

t ubul ar nenber having a | ongitudinal axis and a
tubul ar nenber seal profile; a netal seal ring having
a proxi mal base and a distal end, the seal ring having
a seal ring seal profile between the proxi mal base and
distal end that contacts the tubul ar nenber sea
profile; a distal annular recess in one of the sea
profiles, the distal annular recess bei ng spaced
axially fromthe distal d1 f the seal ring, defining
a seal surface between the distal end of the seal ring
and the distal annular recess that engages a sea
surface of t he tubular menber seal profrle the
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