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3-yl)-6-net hyl - phenoxy] - 2- hydr oxy- pr opyl } - 2- hydr oxy- ac
et am de; -
L/-{(S)-3-[2-ethyl-4-(5-{3-ethyl-5-[(nethyl -propyl -am
no) - met hyl ] - phenyl }-[1 , 2, 4] oxadi azol -
3-yl)-6-net hyl - phenoxy] - 2- hydr oxy- pr opyl } - 2- hydr oxy- ac
etam de; -
L/-{(S)-3-[4-(5-{3-[(butyl -nethyl-am no)-nethyl]-5-eth
yl -phenyl }-[1 , 2, 4] oxadi azol - 3-yl) -
2- et hyl - 6- et hyl - phenoxy] - 2- hydr oxy- propyl } - 2- hydr oxy-
acet am de; -
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2, 6-di net hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet

am de; -
WQ.2000(AB5B- [ 4- (5-{3-[ (et hyl - met hyl - am no) - net hpCT/IER0eES1611

hyl - phenyl }-[1 , 2, 4] oxadi azol - 3-yl ) -

2, 6-di net hyl - phenoxy] 2- hyd%oxy propyl } - 2- hydr oxy- acet

am de; -

L/ -{(S)-3-[2-chl oro-4-(5-{3-[(ethyl - et hyl -ani no) - et h
[0(Yi1]] S-TRd I@Yéra\%’%@)&bé‘m includes a bore 64 that.is coaxial with the

2, 4] oxadi azol - 3-yl ) - 6- met hyl - phenoxy] - 2- hydr oxy- pro

Iatp;al ]a,x@ -8/ dndky i straiee erebodiment, the lateral passage 54 intersects

i) ek e S SLM  TEHAA 20Nl TR bl B2

oxad
ang- thephmayy axigelthyrk -opihegonyl).- Buhiyel, oxtheprmolpydiineat styalvrgxhe

athiel PRaERR o4 8 Py S FL A P IB HaRoUZ. geBdniaoh a bonre

66B1dh& BABYH 8, TRelatetd) paBSadeds MpPivididsed PGS iHE @hables
conpositions for enteral or parenteral adm nistration

meuamer ©f e galbl 16 helwege thearengy andclogasepsigens, as well as
f [
engbliadicsR WHTRISRNTE il Y] SoaP RS S o Rl ing
20aahd vad hdottlimgLeseticy 26eoi thehalyer tlucti on of the
phar maceuti cal conpositions can be effected in a
[OMnerThmbmimeM%Imd:ladéﬁmplortam dsfdhaby)dpensmt erkibldsed i n

see for ex Rem n n, The. . ence and
copPSciiNe 185 CRA0 ke - ST oar i e SRS Cluas @ Gpnnet
fIanEé‘@Brm&teéHdbq‘éH cVRNHE RF I ddHarol PRYDHiehage BE. In the
LT ppi ncot t I ans Wl kins]) by brin t he
e c gt AaenS langs 6 Leluggs bplta Hehat couple the

|
coBlBOESERENE RRY . B SRS o300 7o IRPTOE Fatlige and
recagdsst aagies for maceraetgaifenga}ﬂxlet adsgali stration form

together with suitable, non-toxic, inert,
[0e2B3r rraﬁlwmmgil Izyf@deomatrabvansml ofdhﬁgaie' Uﬂjbeltmmhl rtheopened
erla S an [ es phar maceyfi ca
A AR TOTRe hhg SRLRAIe RNOKR B ST GRLo Sididesicng
mécHABRPHEF cOthdt & Bdlidled 1o th@rg%té’%fv#d theQtef®. Operating the
prevention and/or treatnent of diseases or disorders
contelo4 prowifegimevemenicl ithepale 16mieree@ynlenthe Sgotiol 24
(?Urlé&aé ?c?rc? in meS&Fe%%ﬁ o'f Qq‘*ré{da?rd'v?bg %Htﬂ@ sﬂ%m 22 that urges the

anspl an

gale$6 t@ltk&enmspdimtmjgmg atmmpte_rb&etwaamsm apt prtovvcdes a force in
ing BBt SHEOn e rRcn dte e 2 B uButs el ebte eThto the

cloaAHRABN (ERs horedse tﬁetvEWeOMJ' tih e iy SRS ¥hidodiment, the
thyr0|d|t|s mul tiple sclerosis; nyasthenia gravis;

coplyple?4 ckisles a@swheg) 3 Btthat canpbe Eatatectin onedlinestion tosopen the
vl B RS Sl LS Inehl 5. e ok
rotatie® m_mwhgeltZSsmay rduserthe sieme?)and dreegatealtoimyebve akng the

G B HReThd R GRRL Y AR BEbaR e contro

24ma§y rdcnfc%C{haﬁ&@ g laar@natican g ehiveh bstuatdrs teamprdaay adbete to
roliferative skin di seases; psoriasis; Esorlatlc

Opﬁﬂtqﬁlc asedhe yagile- derdxamnle;a m}vlﬁa%rwdraf%ﬁc Yader may be
usgétt@%fﬁfe' thE'vv?h e‘F?gt&Cﬂb 158 {Hel s?iem %F@fh% te 16 along the
ermatitis; orrhoelc ermatitis; chen anus;
latpeatphisids ; Altirtdugbdbe peemuaypdkﬁpumdommmilmn& inaludesbe gate
urticaria; angi oedema; vasculitis; erythema; cutaneous
eosi nophilia; acne; scleroderna; al opecia areata,;
keratoconjunctivitis; vernal conjunctivitis;
keratitis; herpetic keratitis; dystrophia epithelialis
corneae; corneal |eukonma; ocul ar penphi gus; Moren's
ul cer; ulcerative keratitis; scleritis; Gaves'
opht hal nopat hy; Vogt - Koyanagi - Har ada syndr one;
sar00|d03|s poIIen aIIergles reverS|bIe obstructlve

_______ g, g,



The present invention also relates to a nethod for the
prevention or treatnent of a di sease or disorder
woreowwitaes2l herei n conprising adm ni stering to BCHIB@HS51611
a pharmaceutically active anbunt of a conpound of
formula (1). Furthernore, cgn‘pounds of the formula (I)
are al so useful, in conbination with one or several
i mrunonodul ati ng agents, for the prevention and/or
16irh8@hgRNMngthe i ferdbgRase Sttt ErthPeR! &a?%lu&é"‘@é’rlous
hereih. According to a preferred embodi nent
contigwationmof thaioateryenter axamplel e@m@cenanﬂﬁnteht§ rgabup;lude the
i4ds,
oo LR M 0Pl TR BDL 8218 R8N oF kbS] 5081 o
exampld)iith ons enthdokemteﬂqe gatediéimey inthida & baks-typewadke (eeg.,
rece ant a |sts and reconbi na cyt oki ne
rolREEIRP IS i T Bes RO RS o v IO VLRSE <aBbs velve. et
théﬁ@ réthted t6 AINER WP BcOIlidé BhBWr Pndrblpak8hgdBraliPmeatalvan 2.
a pharmaceuti cal conposition, optionally for use in

[OGM]b' ﬁtth@ﬂlu‘éIrét'éd‘%!?ﬁbéHlm%ﬁI’@Iﬁé‘bohtF@T%QHHQHééé'sﬂ%le stem 22

agents, the prevention or treatnment of th
thatils eats@ed émthm@@ﬂ@erls anetier endapdireert ihe qmrérqt gfipoddnds

t t
QR LR e AR GRS M E iy
enh;oclamahto@mqsre&eﬁ:riedmﬁanc@@ltddmgn preaides dor medwt/alenssmréace
oo cupan S o L eaSAEE S B i 8l o gt
6S ki dcdoRdin ng9 66@1”%5 én@)z&lo%%tthé%a@é)ﬁe MBAbd Sithphfied adetethe
rrpoun f ormul a resent i nvention
abgarceef @p@ﬁéu@dlﬁ@mlai @fg(heaomﬁselrfg@ﬁ 8Panddbg etiem srface
g2’ fafid BQ{&S QUi (?tHgIdWBEJSOWThQH SLﬁf c@"éfOCI% |ﬁtgf°ﬁe%¥éﬁ élﬁfh'ecstem
I 0 ormiul a ar e

POSSI I'es Teading to co
22dﬂ8|drsuh®dndllﬁgepagate tﬁ]rrraiy ridh exeﬂ rapfbich feesaaeovrige tcea of

i b SR Ao PR et 8 a Do were L yppttom sugace 82

of ﬁ'ﬂﬁ%étael Eedds st GhAllideRd sterfl R0t fﬂIldIfb?é%DfJ‘éJHﬁS/%cB@ﬁ the
tel/ - butoxycar bon¥ BSA bovi ne serum al bum n” CC col um

entifg W&%@Hﬁﬁ%%ﬁ’ 9 93ia 1§ethusxegtiihad Righer Preasdes, en ée
I I

Do X S e Sy [ B B G T S P o of
théHpalg' 6. bhlsie cresdtby made mmﬁaom/taamomembmzof the gate 16 along the

di_net hylf. i de.. Q di f
gt B AR B Fsba oy ¥ el B Posest e poen
poEiEIGnI-/ AI&IibLthﬂﬁtsh)ﬁb AoNBG BigPficant &t Iow@t I’IIMH oeedduest igrhitm

. equi val e% t et hyl'h hour (s)

f'“@ RIeesiF 68 thaAbfferenes in tIKIeIfP'IQe q\lfeft?thndﬁ@tt‘I’R/ﬁ'dﬁf%Qﬁ &Prand the

t h
o RS en ot oaBl Loty & e B o720 v s 22,2
snmllarcwraa oyrtbeop suEiave 80 and thecbnttﬂmmeu@a@aa of theegade is

B85S TR Rl Tk st hd st i dvinp advalenpeohiesmgeting
onrtha top sufgdesdo Mt hapsttammspriass 82 %ublh matdnovement in one
chr omat ogr aphy_ NaQAc saodi um acet at

BRI BRPIAS STRIFRY GALSRDG A Bigiaris B8 acs not require

&gi’rﬁ*(é&ﬂﬂ? dralok #bisUBkce than the opposite direction.
s(di phenyl phosphi no)ferrocene conpl ex Ph phenyl

OGS tTHPHRRIAARAEE A% 8P nabhERRE ﬂB\Iv EBMs discussed
zotria y -oxy-trls-pyrro i di no- osp onlunI
prexfidusdy,dhg lowditsie &6riadudes @ passage hoaught ’r@emmm%ntceeeable
saturated S 1P sphi ngosi ne 1-phosphate TBME te/t-butyl
nmet hyl ether TBTU
2-(1/-/-benzotriazole-1-yl)-1, 2, 3, 3-tetranet hyl uroni um
tetrafl uoroborate TEA triethyl am ne TFA
trifluoroacetic acid THF tetrahydrofuran TLC thin
| ayer chromatography tR retention tinme given in
m nut es CGeneral preparation nmethods: The conpounds of
fornula (I) mhereln Rl represents - - CH2- NRlaRlb can be
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am ne Rla-NH2 or Rlb-NH2; The second substitutent Rlb
or Rla may then be introduced by a subsequent
W@bRMghsesON reacti on using a conpound Rlb- X aneCRIR009/051611
respectively, wherein X represents a reactive group
such as a hal ogen atom e. g. ochl ori ne, brom ne or
i odi ne. Such an al kyl ati on ?eacti on may be carried out
in a solvent such as THF, di oxane, DMF or m xtures
flufd @RS wHeh hB&ydRE €8 @s?‘@i%p@iﬁecﬁin%ﬁ@pe‘r%w‘"'p&%a@gﬁbeﬂé%losed
Li HVDS, etc. The nature of the substituent
postithudhediowt breredifohasa sbape éh gt Hianaeier)dhatps mpgraximeately the

saffR e pdrlGnd VORIRRA TS0 AR BEIME ] passage
poetidor 4Baha thvey s guvenpasspde Porilooxai dhel gatel¢biinvctideses ficsdigate
tacg 8 a0 Acseson oate e e TR HohteyiremBb s mgenerall

flaP SUYE£IREL tRY iali S1eihaPbEals GlgaMsPh firdtiseantice B0edfithe fdt deat
TFA, etc. at rt or elevated tenperatures in the

ringr s eHeaesfinst seajdarr 80 6pntagis the dirstaate frge 8bstogupige @fiud

seRCahs ASEhyRe e o pofrioltne PSR phéedhie B8 tn difetioras,

thefluidesieal bloekeofhiidgraay kaking(feorg thepaingty padsageds, Similarly,

the SPETT oS 5, B RS Ganaraly fatsuiace gh (e Rpesite sige of

thd-bhteals than the fildi@htoice 86, 8RgkaaMdI ainét alfec¥itgeatfac®92
Rice, Tetrahedron Lett. 42 (2001), 1441-1443; T.

of thesRgondiseat fipkd, VIt heavahenil2 indhenepgrqasiionk thavssaond

T . ; ; I 7
oaft 758 B ¥ flaqiind W tndeat R oS WMo B flia S thp
didoeprages filads fadradmderinigethe latépal 206499 54. 1495- 1498; R

M Srivastava, F. J. S. diveira, D. S. Machado, R M

[0GR8]t o-IMai rarted Syabtrtel apeBopoaition, # (0R@9 Pprtichdd Thd A seat

fa?%lgé) 'gy‘;%%@}%} ﬁclc\;44888 %(ree% v lﬂr:g)?rﬁ[h%%]ri rﬁ%r&hé:%gsgéer Xf42aZ1d are
diég@s@da AEH GORS REHi6Z B8Pk |afd?d Haddfda 54 The dorBTRYARECRS
tructure 3 can be prepared by reacting cog%%nds of

recsivetyidics s §owu dn@tierayprds, lbspraneycoinedpierlinaseage 44,
oul ofo ot Lo PRyt gl e A e R E g hoe
44HBDUS pd@BttiallCBlaticeflthe radacadfluithd oprprsrintde the abse podion of

ingheba R3S ¥periind s foms Sl o6 e onfugihRlroonces
thé-gbiehaaldor weaMand/onedsich ofthse ftes) Thi hdPh®3)oeneficial
7316-7321; and the literature cited above). Conpounds
begauss, whanjhe opte h@is oxed into the closed position, the lower portion of
TACTR Yl liha ' I ' i -
g BB e e I P01 Ry KBk RS A
thascainplendentay seatifgcey.of thwfing! séat ring hkndihe Sesondrsedting

cleft ., 4 1 3275-3278) . He , f
gt e gk i abBl R oS SURBHERG RS Tous, the
potehtid] fox dstikazoltite desed posiies iscreaubed, pineiacedpleye shut-off may

reacting com?ounds of S%_u&lt ure 6 Structure G&t h
beaghygARy epralsf piRienged fuig Qwébfﬁﬁ’&h‘ﬁﬂ% vaivedZ Yt @3 5
ad@BtaBe FRYy tg@ g@éﬁﬂl%rcﬁﬂa thhé 886542 8n P AR EHtR mechanism

StrucCture tructure 8 and Structure 9 Structure 9
(e gedipe throtiéngyseaiion2oh rod exsh uiofifrdevige (er@, e gate 16hIwherein

: . n [ : .
g Bty SnekRlish Fp@B HE IS n it DRt BY s dekBoncBlfon A he
K2CO3, triethylamne, etc. (Lit.: e.g. T. Suzuki, K
I waoka, N. Imanishi, Y. Nagakura, K. Myta, H.
Nakahara, M Chta, T. Mase, Chem Pharm Bull. (1999),
47, 120-122; J. Cui, D. Crich, D. Wnk, M Lam A L.
Rhei ngold, D. A Case, W T. Fu, Y. Zhou, M Rao, A
J. dson, M E. Johnson, Bioorg. Med. Chem (2003),
11, 3379-3392; R Mller, F. Lang, Z J. Song, D
Zewge, WD 2004/035538 (Merck & Co., Inc., USA); B.
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known to a person skilled in the art. Protection of

t he al dehyde functionality present in Structure 4 nmay
w@e@easws: he tranformati on of the acid i nto theCT/IB2009/051611

nitrile. The protecting group may be cl eaved directly

after the transformation orgat a later stage as

convenient. Alternatively, ?he RlaR1bN-noi ety may al so

be introduced into a conmpound of Structure 4 already
seh@ng?ié{;‘?or% &QH@@Hﬁ‘ldof@He\ﬁEé Bed Hﬁ&t*l%ﬁﬁfré&tfwcﬁflé@‘m‘thékb en

hen used in the follow ng coupling and cyclisati on

positieps t o est abl i sh the central oxadi azole or

t hi adi azol e ring. The conpounds of forrmula (I) wherein
[0027]r epnébenlosed QeitinpRthrIbresey the flpidegmdering atrtharrieiogland

achife pORRRLT ST S He ItReed b BB U 1P LPh o dBnl srptect
forats Betviadnuihe sbéongi:l ?%ﬁegfga @8uwrel thd sbsonlese4t fhesl 9Pno thsure

an&;%ﬁl OUEU'BES%%I %QE ar”éetfb%eﬁ “Eﬁté)it r ugltuthll‘ ﬁ’prr]ﬁaf cgyig}g o
théEé‘ééHd}ﬁ’agséﬁg‘ oRMRSN | Adthet \f\/HﬁfSuﬂ% éa’ie%%!@éﬂéffﬁu&ﬁow and

? corrpounds of Structure
th@”’ﬂ@f ang bejm@mth,e aesandgaie zﬂaﬁaﬁa@nd Hmﬁeﬁcmde&aa@ fanecd2

o BRPERS Al freeﬁ%mngsasﬁhwam@f - al koxy- benzoi c

I'n anal’ogy To literature

[o88}° ~ ey s SonhaclBib e ind kAT 22 Ancifhe U8 ingludes

a feddiiviy aﬁjﬁyﬁewbﬁ@m%mnlﬁn% Feititatd-the mathl-Sackeedty IFor
benzoi c acids ma repared in ananal ogugs fashi on

exampls, lt% cemqﬁﬁtiearygegy%grhtheystgmaga ang the gatg 16 may include
adﬂltlwgrﬁ?@f%&#ﬁhlaﬁ l-hap’ahe qafd e iREitlal &™) Bk-axis 46 to ensure

rnyl yl -benzoi c acids can be prepared
coptagt betwgenrtbenseonmfase 8 gnchingi sesbnd seat face 92. In other

w 4‘%? rtﬂgg;a?’e J]CYAangEFgOO[j[O%q%?%%ngq %‘é&lﬁr it Cgau og%1d foaBend

sed” accor
aldng the i & twiadn fkl)lﬁd kaeaststjre?&géicertégfﬁl@%) the)ggevm when the
enzoic,acid. net est er
Ve R ST BR G PR RIS CaRAG e GRY Scdve fuid
sedl kenyl boron derivative (e.g.
2,4,6-trivinyl-cyclotriboroxane) under Suzuki
d| t
[Oﬁﬁ] THH‘ﬁrs% éét(e fae@ 8? an§ 9$6e§8ﬁ% géte @ce %8 ggnghﬁﬁl /indude a
haaasuufa}qa mahysonoasgenlae ito sealing. s%b@rddnateéet @Ay @I@amage

regiftel 165ro S Ttlciee hul drfl g br8matre RS B frd i aate face

86gralpe seayn@bate faee is8tduedudled fluis flrogviindy everapecﬁmn@teface 86

anaggéagmq gat ntségs%ccoye gld)?gjlneccg%g%) Ions@}:ﬁj eformlng the

gafé@éfrﬂ)ﬂrﬁéhardmﬁt@rraﬁ ‘Hdéh'as%t@lﬁfé SPRYnG KON IcEFbIRS. OLRGildr9Thn
as an acetal, during these transformations.

enﬂiq%émﬂm may mM@fowmdh@ agte de froamabiestppaipraleand gpating
uBAR b Uels 1B LT NoRY GHEERIF 3 &g, hyéeg o &n

altéﬁﬁmé%aﬁjerﬁmg)mocem hcorad Embatimdrapp@tidndrgiihexgatd 16 may

beg‘@@g?c!; re N q(;:ra{gbr%x qu@fg&cprggﬁg g}enf:er}g-%:ltigé ts%ly n Iﬁgdesi red
Iodéﬁléﬁa@ﬁnrﬁléﬁh@hfarm@ﬂ%'%ﬁéQB”BHe'ﬁwﬁ@éHt ¢ingClighartinesdcBnd
turn is prepared from3-for benzoi d aci d accordi ng

segbring 2@ maypefgmeddenm @smet@rlgl similari@er different thaypthe,
J. Og. Chem (2002), 67, 3548-3554). Thus, a 5-brono-
3-fornyl -benzoic acid ester is reacted mﬁth t he
appropriate al kenyl boron derivative (e.qg.
2,4,6-trivinyl-cyclotriboroxane) under Suzuki
conditions (Lit.: e.g. F. Kerins, D. F. O Shea, J.
Org. Chem (2002), 67, 4968-4971) foll owed by
catal yti c hydrogenati on and subsequent ester cl eavage
to give the desired 5-al kyl -3-fornyl -benzoi c aci d.
Alternatively the aIkyI ~group nay also be |ntroduced



Synt hetic Commun. (1995), 25, 1689-1697).

2- Brono-terepht hal al dehyde is then subjectedto a
W@2009/12®82 0 reacti on according to a |iteraturePCT/1B2009/051611
procedure (S. E. Hazlet, G Bosnmgjian, J. H Estes, E.

F. Tallyn, J. Og. Chem ( 4), 29, 2034-2036) to
gi ve 3-brono- 4-hydroxynet hyl -benzoic acid which is
then oxidised for instance by treatment with MQ2
mdtbfidl-usedde fdrm he&or @oatsthé gme 16 th%ﬁ%rmfes FE%E%'énce to wear
Chem stry of Materials
andads samgluci tosgealiape fror a&am@hestf(ezfarets;eatmg @aindigtsmet 0

sogor SPR iy 20 A PRIRENLA 189 Syl BB RbbE, AR08
coggedemtﬂamhgereaatarmgel tin wotnle drhisodimentyyat kst abbeionl of the
or erl

v
fow s 1 i grye 1By et ssa 67a18) an{GeinespsaRr seat ing 20 are
for‘ﬁ‘iélﬂi‘réﬂn@ﬁarﬁ'—rhétena?arﬂ:l/ow':coeifécﬂ With,a il;rérd':r‘nal@r@f1 88ch ds stellite
. Chem 67, 4968-4971) foll owed
or étan%ﬁegn ca,rbwi)ed aaé)@ﬁ subjsatesito @hardaalﬂg rPg0¢QSSV\A|')t:7m exp@ple, in

on@@ﬁd@@@%éfs ﬁé m{ér az{%[sus g'af%%ﬁ@ﬂhs‘f%at r|r8r18 and/or
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only oprfies BreY e i s ShicelBd he Reod Bt HEbE R ofHER o SPated
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benzoi ¢ acids can be prepared starting

the Brgheeal ring 1/8 angli ¢1tee seeanyl W@WQ@QT&'(‘WOI%WQQ'@@WH the
u

se%ﬁgd’@@rg?ésﬁgf &e%&ﬁg ﬁggjﬁzéoﬁ é:lrgLéla(rj rin 9?1 InC|Lé%I{‘]% a ri1asrd material

thadris dispasedlinusia) gpr Ibbtl‘bIOJ)th:nsfurstgailerfacke86 and@r4he second gate
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transforned to 3, 5-di brono-4-fornyl benzoic acid net h1y6 s

reggrep i fﬁﬁta?ﬁ?gﬁy'”gd 8 anddhgiserand seRlding 83 Whenghe gate

Moos8d pakitioghem Letters (2005), 34, 194-195).
IS conpourﬁ)g I(:Ian t hen be transfor med to the desired

[od:fd]o'r rwdrE hesr thEYdate 187 B@erg a‘ﬁlebéfuﬂﬁé |8 $Kis 62.
ove tioned uzu and I shl reactions
Thusj theg gate 18 ppaybe reessed grositidmof daslcm# [ Rm*texmm%df the first

| kyl - I TIh [ 1 ow I
tay %07 (4o B Horp RNt Hirckel. thE oy Pt B Rudiea
183m@eeéd1@t5cﬁﬂfthe RXENPLES 68lduch @tﬁ@l&h@iﬁkﬁte@ceas@cérﬁ abuetdci the

npounds were characteri zed 1H NVR (300

Segend SEATURRE PHANRS So0an Seracks SRl B Soghiate 80 and
is rénf‘f‘os%hl“tsrﬂhé ﬂuBﬁWr‘?‘é ﬁ‘ﬁé Jﬂ%t g@wﬁ t\é@%l\}ésﬁéjrs in th? closed

tiplrcities: S|n =triple
popitienpéor epample, |the:c¢rd5cét24 rh@;pbe rerhepecfrommthe bonnet 66, the

st o2 B the gite Tokfta0en RER AR AR OAPER A Go i e

gatdInp aad dhddiem ezlremce&m&xﬂﬁa latBral4sasbage SB; A6 tHe ¢ontrol
radient: 5-95% MeCN in water, 1 mn, with

120 A,
re@ﬁS@mJ%'%%@ thﬁlQﬂﬁneh6§ m_/ m n) tR i s g| ven in nin;

retention tines or i * refer to LC run
[0Q3der Hisvaive dddsa 'Gﬁ@d% th théq)tllﬂgrﬁgfcﬂp'i‘ RE figposed émthe
[
PR bs R SEed BR S iAo AT A Leguaing the
f|OlN| nakesand/ot grelssu mebel\ﬂmd’flmN.*Acmrdmgtyothae ibeottlung sgctien 26 is
the followi ng conditions: colum: Zorbax Extended C18,
1.8 MM 4.6 x 20 mm gradient: 5-95% MeCN in water, 1
mn, with 0.04%TFA, flow. 4.5 m _/mn; by TLC
(TLC-plates from Merck, Silica gel 60 F254) ; or by
melting point. Conpounds were purified by prep. HPLC
(colum: X-terra RP18, 50x19 nm 5 nm gradient:
10-95% MeCN in water containing 0.5 % of form c acid)
or by I\/PLC (Laborratl c I\/D80 100 punp, Li near UVI S-201
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analogy to literature procedures (e.g. B. Roth et al.,
J. Med. Chem (1988), 31, 122-129; and literature

w@paoedsfesr 3- et hyl -4, PCT/IB2009/051611
L/ - di hydr oxy-5- et hyl - benzam dine). LGMS: tR = 0.54
mn; [M1l] + = 209.43; 1H (D6-DVSO): 0.90 (t, J =

7.3 Hz, 3H), 1.48-1 .59 (m 3H), 2.19 (s, 3H), 2.56
(t, J = 7.3 Hz, 2H), 7.37 (s, 1H), 7.40 (s, 1H), 9.34
err(_lgﬁm yeb o reduédMH Movit ratl b reeeird ofeilia PS\N@%F&J@% the

he title conpound is prepared from comrerci al
vapeaid. alpl atherwendsr eves wish the vawenglin ihe alniopgy podtlon the

N L R

expesddid artocdldsidn Ke.dr, mrxe/tkﬁehﬁetdsdctlbe mamaﬂlremblcts the free flow
-chl, 0X net hyl - benzal dehyde: LC-MS: tR =
of g".%@'%”ﬂf"“?*ﬂ/ﬁlﬂ pﬂr’%aryz@issa@é 44901 NVR (CDOI 3) 2. 24 (s,

[09‘12@]’ 1 Ip|)the ﬂluetgat(eg ergbodgm(egt the tqggtllnggs@(tjoég6 ié@,;délé 2
mé’t:‘rféNs‘Pr’i ﬂTa‘ire%LﬁieBXﬁ'é @P@ébsf’s‘e'éﬁbﬁ‘éll'ar@@ﬁ%ﬁmb@é T thelfThlEI"‘t’Bpass

thrpamh trye plgm@gy paaquegAzg:qrmxamp e, Hie thgroitl g(sfrctlgn 2_a-|pcludes

a éUMI%}jéft}yagggégS 34 Wag'h?&éé a c%rr]ﬁﬁﬂe&j cﬁ%PTJé%néhﬁh area that is less

rom conmer Cli y aval

thah ﬂruer‘rossfseéirdmat heaydiehe phskednedet, i(a.garthe digyt passage portion
| | terature procedur.
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regtrigted 1o provide ajlow & the pptleti3f thaglmgqqaé to Qn-l)ess than the(ﬂow

ral%_e{prﬁ/)&ltw ety ySrJegs&)éd#W (i A |H‘c1%%¥ to ff{éet%tﬁc%ltllpat},%@%n

ionic 0 an i1 ce-coo soI
265mey haducéd-jbigdif cﬂmd—f&wrdbhyld;m athdedbyded(difg @rasiorb 6f the

B AREReL Hi T 1RA0 REPHOROMBoe (18,9 g, 67

1ol 1 B ol Racsshon Ro i des @ puieluRar e bdierons et

f S
aré‘\@ utégéd \fgﬂﬁtﬁe Fﬁ’Fmir?’ f‘a?,@%%ehlﬂ @beél?lcalwgeﬂﬁtbiilﬁmdit’t%&mé@?h

ermmdeﬂenwheetﬂlrdveg o5 B 26ﬂnqlu@%ﬂmedh@ttévdsmca@@odlsmd
paétfa\?}lg Ay IerYgﬁerQI%éns%?ﬁg SEya Gcba?{léw |H9h¥\’%e&dde;5’attss§6‘e%o?‘t drPs0.

uor anesul f'oni c
Th2-tatdhyihg dlidceradydre Getaniguyih p@b&myllbyemteeeca:sd geqtalrg 20. Asis

di LS nof]urtaergg%tg?é)g om&l}[iye secomiRs(eét :II"ITCQ)JZOH(];FIHG%S? gﬁc\\{%%
thr%ttﬁﬁg {ééturés-su%dséﬂdltl&ﬂ padsdfes(s, 3H), 1.30 (t, J =

3H).b) To a stlrred sol ution of the above

[0(‘534]f | qfl@ @lﬁlis?ragesﬁ@eﬂallmxblddﬁd@ﬁw BMEn )ezémmar)) were

sequentially ad

TEA .
empndimanicof(tBa throttling diged Sgmin %e ithrdrated gg]hqaglmqntéme plurality

o FBgESc S B b 5, 8 T rosne

mctmmﬂseall ptuoalrty of doritsugﬁdda/t/ldxterﬂ tﬁf@@Sﬁaaﬂﬂ of)thatm‘ou\lmgmdcs 96.
t
Whh ialied irniseb e ot e Y08 Byidids] 158

iae, BP”%/%%& each of the

d.srcd(s:I ggfzﬁtﬁléelé%rt%{I@%bﬁtaﬁ@ paTt"EIIyrrﬁ%bﬁ’g*?td/Y@ﬁn AME bhbeshe)o4 that

gi v
pr@ﬂ@@a@wﬂy@ffﬂ@vvr@athefrﬁm zhwowﬁmyle)t 180 10§ thethgedtling section
met hyl ester as a colourless liquid (5.93 g). LC Ms:
tR=0.99 mn. ¢c) A suspension of
3-(2-ethyl-4-fornyl -6-nethyl -phenyl)-acrylic acid
met hyl ester (5.93 g, 25.53 nmol) in MeOH (140 m .)
and 2 N ag. NaOH (45 m.) was stirred at rt for 1 h.
The MeOH was evaporated and the aqg. sol ution was
extracted twwce with DCM The aq. |ayer was acidified
with 37% aq. HCl. The precipitate that fornmed was
coI | ect ed washed W|th vvater and dr| ed The product
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The title conpound was prepared from
4- am no- 3- et hyl - 5- et hyl - benzonitrile and copper(I1)
wheoniisiesf ol | owi ng literature procedures (M PPCDIB20@/051611
B. Siegfried, J. F. Dellarialdr., J. Og. Chem (1977),
42, 2426-2429). 1H NWR (CDq%”.) :d 1.26 (t, J =7.5
Hz, 3H), 2.47 (s, 3H), 2 , J =7.5 Hz, 2H), 7.36
(s, 1H), 7.37 (s, 1H).
2630(a4thMﬁiﬂ§ oRtgt {oy2 oﬁmmﬁmﬂm@es&vm 26’rﬁlﬁ'e§tahf1plé‘81‘ & flow path

hyl ester The title conpound repared from

is dﬂugtraiﬁdby cehiow path he4 (sge- @&z@rﬁ )t rEmbo@mntﬁmﬁwmI@mer gny
| Lo .
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pré&ssuné.nFor Syarheitt the2Wder & potts BB- AndlBGy paths- & maRRbe

re%.i%ge%l tgiaéfe%% %r%ggrgﬁ?gs(saredgr}dlgﬁ@qqg@tﬁgé'rggin&giw fte- In
an%fﬁ)er e‘f‘nbtbé%hrgtgnht t’ne-nJm@eH‘Bf pottd 98 dnBflow patid 104 haFbel s,
Inama;'«ﬁ,cuhomgu@@ ﬁmrﬁpd@prqsserer@md{w tasiveRying dpsdipifiom rate.

Fugtﬂ%fj th Qﬁ\g ‘f t1j1ef'ned beyny? §s srl%ts1 or a com blngtlon of
hotetsrgdd ﬂetsethat/\f@smtdnermfmonem:f the) pbhe 960 rTrhestpmttling gectlon 26

@c? ne accor di &gtto Literature rocg9 g
ing) gsapggss(%e & |0N/ér§/§9me£m IM&NEs P su[;p an
en%dlrﬁéﬂptheshh%th isechOf 36 nﬁ?b@@@arre@% B5a rhiRtizst&ge thim.
m n; [I\/H]+—27 52; 1H N d 1.19 (m
Fog ﬂyamglezym( RO | of mqt@rqtmggqytlor22@2|n(q§1e e\rnlaowrn@nr,,unclude

re%?’%t&ci_rﬁ % r%?b %V)z]'c_)ﬁ)és Qr]?a.t%go%lé? T’Oﬁ_riS]L’(thlgﬁg]@'?pse’s %ﬁéd&&fon

anda -peyide 2-pdhased pydssute diahi aocosatnedhydtiiiag iserijns.
L/ - hydr oxy- 3, 5-di net hyl - benzam dine a) To a solution
[0@35]3, Sndiomed érybedintends, dky {Hretilranseatiohe26(rha® irgludiore or

| i H 4 . .. .
mTBdesisreh (e ate GpOPAcing S, Srarisiang) Ratgaihppiisalen o
6025693988l ad &P ALIGUEB 10 L0BPhand ddtitredI MU SPa ith,"WtSich is

added. The mixture was cooled with an i ce-bath before
hemmqospwtagi bysefer enapin itegntirein. foer exanmls.4be drreing n
[ L
sob 28 o/ 1ey 808 o EARYIBR, S, E8 LR A B
vig thaw pet aliganves, qnd vdrices doynlid@atednstaf imyles ard seist foAing the

a S?eiﬁe%i b istas of SR sl e B AR Dni 1 e as

o) nEPoyter sditndibant. gith o Heuinia S SihthE Lrrgiing
d|§c§r9‘6 r‘ﬁd? Tbleaillgné@ intSertbs t@%réwﬂ@‘éh)lnillﬁe 5@97" s@r?a?%'i_ht-'ﬂhé) flow

droxyl am ne hydrochloride (5.74
paﬁdtﬂ'éwghﬂb‘etthf@t"%ISQFH'th% ang%ﬂml@'ﬁ g&ch of the flow paths 104

i LB dbhenghesad P oy B i

aravatsgraa&ziﬁlecserﬁéh andiabbut e siwde aeEl lrxethef aord dachef meeports
he sol v nmoved in vacuo, The i d S
98 21F R eHT e MBI S ahER st s 88 Stifoiher,
thr@Iﬂun@di%E%)@C% anbther bmbloalrM@itetheqafdttﬂhQIdf@:s@Gﬁ%a? ficlude
givethe title conpound as al e

an?&iorrwlraatlogsafgfzjlgn%tamunamnedcp%hs i AoV qm}i&swedz@@poe fluid

e T A e L A TR e
pathg 1M-naydndddetaa -(ing (eLé) straightzlide)Fow pathlwWheregs0her
(br s, 1H), 7.28 (s, 2H).
(R)-3-chl oro-4-(2, 2-di net hyl -[ 1, 3] di oxol an- 4-yl net hoxy
)- L/-hydroxy-5-nmet hyl benzam di ne The title conmpound
is obtained as a colorless oil ( 1 .39 g) in anal ogy
to rac-4-(2, 2-di net hyl -
[ 1, 3] di oxol an-4-yl net hoxy) - N- hydr oxy- 3, 5- di met hyl - benz
am di ne starting from 3-chl or o- 4-
hydroxy 5- nethyl benzonltrlle and L a, b- |sopropyllden
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4- (L/ - hydr oxycar bam m doyl ) - 6- met hyl - phenoxy] - 2- hydr ox

y-propyl)-2-hydroxy-acetamde. LCMS: tR = 0.48 m n,
WO k130652 312. 05; 1H NVMR (D6-DVBO): 2.21 (s, 6P¢H/1B2009/051611

3.14-3.25 (m 1 H), 3.35-3.46 (m 1 H), 3.60-3.69 (m

2 H, 3.80 (s, 2 H, 3.85- 31394 (m 1 H, 569 (s br, 2

H, 7.30 (s, 2 H, 7.63 (t, J =5.6 Hz, 1 H, 811

(s, 1 H.
polSndy @Sl i BeRIcaN oPtisiodrhbo ey yeRslaaroihe

di met hyl - phenoxy] - propylj-acetani de The
thrptthm@d§g$r§6l§;ngh tRatphe favaath ﬁ,Oémurr@gylarée g., not an in-line flow
pa&g)((S) 3-[2-ethyl -
(N-hydroxycar bami mi doyl ) - 6- met hyl - phenoxy] - 2- hydr oxy

[0?%1] ﬁ?rt@{ %%Q%Wbe‘? ‘?'ﬂ?rg}tﬁjr?g dis& QE@ha); Be Vaftedth H}ovide the

deéﬁéd E:‘op( iB- f[ui.’cf2 prﬁisgu@éhc{/cbd driyp it ﬂuwcfémv\bmre Mrcigl il udbeated h
enox I OXYpr o r.oxy-acetam

e”%/t? Iraegly %fﬁfh @'”@ g‘?sn% %saréa dg‘@ S\ﬁﬂﬁs Pec'?'?calb’) the

thr'oﬁhﬁg?éis@gl%tlﬁclﬁémé %@ﬂ@rth?otﬁlhaﬂlscs 106 and a single retalnlng

dr oxycar bam m oym? t hyl - phenoxy[ - 2- hydr 0x
thr@ttmgagyp)mé hiyerfissttheatding aisns 1é16ancludg fie single- Wldt discs

R é)naﬁﬁ‘éf '&Xﬂﬁhﬁ&iC 215Dl IRRRARE bnbb8imdrty M8 aduBieTwiatn

digcS) +2is nethecatly -dowrisBreprosfaky fide [sthold-ividily disexlyi@ar Hawevardin

ot adig i Y @ Bk e Sk e LouHY gogs 9§ mg be

em %%&ﬂ'o‘{%wﬁ@ ddedired)présdute %Mb’ | For example, the first throttling

hydr oxycar bam m doyl ) - 6 t hyl - phenox ] - 2- hydr ox

disespi0spyphy ineludedt sicgledise dnplaee 9f metfirﬁbthfqttﬂng discs 106. In
anéf%%Wrﬁﬁﬁfﬁk%ﬂﬁ}f%%gglw&spw hedd B pikés MBheldRirality

of (rBpihdgidcn§ -ihclufiBghipe retainirgy {hoet(ling-disedt @Xycar bam m d
oyl ) - 3- net hyl - phenoxy] - propyl)-acetam de The title
[0638]pounneserobddimaat] thétf&oblﬁgg@sm 96 arelforfed)franm a similar
anal o to L/-( & %\ %# &/
maB(al Hy e Bk otHBTInG @e5{ 9§ Fngimestgining. tigiieg

dist FUPRYY bedommed FRSMT @%ﬁﬁl%‘ﬂ‘nﬁ’eﬂaﬁ(‘eaq_t 81861 & tQH@;sten carblde)
4- hydr oxy- 2- net hyl - benzoni tri | 0. 35 m n,
ce[avpi] goraposite, or the like. Further, each of the throttllng discs 96 may

- t h d ]
indtide 331 cPilind of ol SR YrBobimenCEavsrige WindMo
disos|aft inclnde$ tHd2&né b5@ sirh)an ceraaiceor t@l5® edaking, for instance.
2-ethyl-6-nethylaniline (15.0 g, 111 nmol) is added.
[0038] Sdhlﬁﬂoﬂmrlesntidcmabﬂd aneast om:@o( theQhmittlibg bisce 9B may be

| [ 7 50 ITL
forgie 8 & S5e e Gl da i S So A A S 96 feone
err?ddd%@ﬁ’t #e Mg thibtting 2% 8% is Bt 88y mhf)arérﬁ materlal

and stirring is continued at rt for 18 h.
thaﬁ Bheu‘rr@t theotibing digssel@owi ftay epamiple, e mtglnl@(wgwm da$ce1 08

T T R N LA T e

didos 1@]6\/raa)2betfdxyrhecﬁﬁomtmgéeqmidenaieriastkm ermnotesrdustile {t8hé first

mz%{'ialé i I\c{%g %I%)C(C{Il’%e%’? mné]Pe’éail%Egl}%%tt |%gl?%g%)k0§ |g i@?[)rr?edzpr%@ a
sta(u(iless}| st'ee?aﬁd to firdthrotlingis& 1033‘&re f&rréd from d Issdtile
3H). b) A solution of 2-ethyl-6-nethyl-phenol

mqterlalosgch & llngsma)rb'ﬂﬁdcﬁéﬁa@ﬁetaﬂﬁlt%éw etranainere
(12.97 g, 92.5 mmmol) in acetic acid (60 nL) and water
(14 nm.) is heated to 115C. The water is distilled off
at 117C and col lected with a Dean-Stark apparat us.
Then the water separator is replaced by a refl ux
condensor and the m xture is refluxed for 3 h. The
m xture is cooled to rt, diluted with water (100 nl)
and extracted with EA. The org. extract is washed with
sat. ag. NaHCO , dried over MySO4 and evaporated. The
rerral ni ng SO|Id |s d| ssolved in EA and treated W|th
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J 7.5 Hz, 3H), 1.53 (s, 9H), 2.28 (s, 3H), 2.66 (q,
J 7.5 Hz, 2H), 3.17-3.26 (m 1H) 3. 38- 3.46 (m 1H),
WR@2@%4A635 (m 2H), 3.83 (d, J = 5.5 Hz, 2H), BCPIB280%0A1611
(m 1H), 5.28 (d, J = 5.3 Hz, 1H), 554 (t, J = 5.5
Hz, 1H), 7.59 (s, 1H), 7.60,(s, 1H), 7.68 (t, J = 5.5
Hz, 1H).h) To a cooled (00 sol uti on of
3-ethyl-4-[(S)-2-hydroxy- 3-(2-hydroxy-acetyl am no) -
engfdaﬂﬁébftl s F&j’élhbﬁ'g tﬁt%?tﬂﬁ%‘éhs%cmé i5 %rfmélilitr?frd_n)cféftg&g st(a@ hd the
firstilerottling dises 196w fmqudrcrm aaﬁals ductile ewptedal. 2 h, The
m xture i s concentrated, dissolved in
[0@4t onThe lreltenmttbrott(lag die)c Hscbeiep &rateddray queiiveriuctile

mr{t%’ %éxgyf EQ %a IC)IJ a?%cvﬁgpfm 13p p%vg@&ﬁ@@o%jgf thg%ht%ﬂln%
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ol ution of H2SO (150 nL n
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sol uti on”of NO (10 nmol ) in water (150 ni)
registant t@eNewagJ)sed dydte éldwmf@m'a%ee floide agfoss dhe@ threttling discs
t 0,
967 dlgfhrgﬁgh ‘warc? Rﬁtérﬁ%s ﬁ]sa!}choag/‘g ﬁl%\geg?%@stégge i@é}%}m’a.?
sugcethugreetd @aekihg aat ¢o thait Ibwmm\dtlgm/he%mgumeexrhe thrbsllrfycascs 96
ried ov evapor at The e IS
bR DS e Be FRETRPODRTE PR G e HETINg a6 to
bets;%vajt ¥ifto @h@ﬂ@lﬂ'fmﬁnrﬁé%fmdugmﬂ%ﬂ@weaz@ AA8H rfé‘é,mg tAkE |thr6ﬁhr%

dlqomgﬁgﬂ)ay cenigonipate the Hui Braam, begpming geg in prnstgezgu

i 098 A", e el g o

a fd@tidd ofythe@hdatifingwidcy %ndahee@metthyItiernttllmgataifaanamdaprowde an

12. 7 . .5 | t d t
S Hhigrueralh pd pidustre i o 8 vk 1 ad%of
maHtiohdd @Qbaléd heldderioRhf \thd Fbtén%ﬂﬁr&!llﬂglﬁlﬁpﬂ% ﬁlbﬁ)revent or

Then the water seParator is repl aced a ref
at leqstieassice thgossibility offaifuse jof theewcam@a C%/ . hFormemple
Wik NS FraBrERTY R SpEty R S ste e B Ko
or ginratican), thladdCle, naduricsaf tbaeetamt\q&:@hsaﬁ%ewapmoat@obupbbe of

1Al g d

in, BT alhg™ s oD TR PG o Pkt T AEland S RLGRpRinG B1 e

digeet 08, | Iajrthé? @\?-‘éri |eﬂ‘te€ﬁ5rsﬁlhdotdrngﬁﬂsdso1 (B atick and portions of the
3- et hy] -4- roxEPS net hyl - benzal dehyde, as

thr@Hllraﬁmuse%@E?@n;tertt fﬂvweﬂ%waereteelrmth@qtﬂmmlwéz@:@mresam
(5. &gy o of hertpnm o0 1ganblggk pfom ik
migradineifurti3ed)dove) thed|uid ﬁ@wlpxaﬁmnlrmther words, the retalnlng throttling

i A A o T S0 35 105 O gt BB

théiejazoﬁelerpvnu@lfs §f3be 4hrgttI|ng dit3s g lthatirsaydthedwisémeigrate into the
mxture is stirred at 600C for 2 h before it is cool ed
ﬂutdOSthamdl luted with water and extract ed twice with EA
he org. extracts are washed w th wat

and
[O%Hcedp,ogp@jnlpqg@e@b the hales in the retalnlng throttllng disc 108 (e.g.,

I I
e PR EY of R PRI PRASSR e Rag A, 08 g
largedthanghe Bbinplemantagyoholds of thedirsiAhratiing discoDg (.9.21He,
7.31-7.52 (m 5H), 7.62 (d, J = 1.5 Hz, 1H), 7.66 (d,
J =1.8 Hz, 1H), 9.94 (s, 1H) .d) To a m xture of
4- benzyl oxy- 3- et hyl - 5- et hyl - benzal dehyde (132 g,
0.519 nol) and 2-nethyl -2-butene (364 g, 5.19 nol) in
tert-butanol (1500 nL), a solution of NaH2PO4
di hydrate (249 g, 2.08 nol) in water (1500 m.) is
added. To this mxture, NaClO2 (187.8 g, 2.08 nol) is
added in porti ons. The tenperature of the react| on .
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b) Under nitrogen, Pd(dppf) (97 ng, 0.1 19 mml) was
added to a stirred solution of

w@2§0onsass2 5- br ono- benzoic acid (3.00 g, 11.92 PeDIB2009051611
di oxane (100 nL). Diethyl zinc (14.7 g, 17.9 mol, as
a 15% solution in tol uene) s added and the m xture
was stirred at 75C for 1 h. “The reacti on was quenched
by adding water (5 nmL) and the sol vent was evapor at ed

doh@leaNMm Hid8 19b) akpslichath @ﬁaboaﬁﬁﬁarﬁ”t}ﬁblﬂé@e}’\ﬁélegmyf feRddce the

by ding sat. aq. amonia ( 1 m xt ur e ‘was
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o AR sk il s i G b
coﬁ\%)lerﬂh’?ﬂtxalry8 G 68, J = 1.5 Hz, 1H), 10.06 (s,
3-for rTyI 5- propyl -benzoic acid The title conpound

[0(‘)@2 pr eﬂifH %dn@l @&@hH@EOtrﬁaﬁalfserdFM\hdé'r&bHNén Qﬁt'P\éQhr‘btthng
rom 3-for br ono- benzoic acid (1 [ON
dlsms:% g%@uymrm@hmg tpf?b%ﬁl 1A, ire theriBusteried poboBiment, thle second

ol bl g, M O o

of the7séx o, seaHjing 20 at(is ,smHHl)eno&gﬁ"(n dmmetédh to tﬂoélé%th(eSIhrottllng

1 0.07 (s, 1H). 3-f
dispR9G Tt e BRb BUAY P30 bReTaIabROGFENDg) PEgFtfing Selon
263 FfdPreriHth'{% b mél |1I9§Ft7ct8d1 %rrﬂﬁdﬁnerﬁtca'\’%ss sedtiBnof he>Second
f ornyl t hyl - benzoic acid

sea - a I@Qtwﬂs @leaeranlw—mhapgdm@fw; whengjnihexgwenpedios (e.g.,

th%%tggr@gﬁ%\/ﬁs a d%éﬁ glﬁe m@%ﬁwg%ﬁ%%&eéﬁ?%é@%o@me
throéfing dists O ltopravidd hakeias fdréothat seaisdhatirptiingldis¢y 989
g, 28.0 mvl) was added. The m xture was stirred at

[004B] f ofurthen, ibgheileisirbtedesmisadicent, tid edconthseat eisigdeincludes

2 e SOl o, bt kel i RSt obrally of s 118
that-dt ddsh Hﬁft%ﬂ?tah@rﬁ‘ﬁﬁiH'tﬁé’Bbdrém%oprﬁ@% oﬁﬂdéjth%ﬂll%'sectlon 26.
ester as a aey | ow oi |

Actoatingty.rihe tiMokiR posiopNg6)of tise gacqrrd s@mngﬁomor@ in J =

co?p&aﬁ%g m&l?thiiﬂr%ﬂli%éj@gc% 96 tq E'Sr’ow% ﬁ‘\ﬁ"%eg,rn%ﬁ? ?é lngﬁreggure

anBd(r diopf ratd. 712 argqth@ﬁembmﬂhbnew&&haddamd sed rmglaﬂdm gt

. 3-fo 4-trifluo | f on X enzoj c_ ac.
inghiae e st porish LY EneF e SThnd S bies ehniinclude a
geﬁ@%llmobbklra@eé{\@%x%hfer thg p@l’?ndrp a@%d46j' TRIYhroRiim$ mayhot be
, 12.1 m of "a 1.2L// solution in
pr@\ﬁqj%thlé}hQ/\%%COé‘G’cﬁ@@t meeOni xt ure was stirred at 75C for
1 h. The mixture was cooled to rt before a 2M aq. Li CH

[0@4A]ut i Bie tuattimg)disessOtaa@y de seecad andios replaces viarteel lajeral

Paipalebpy oA ELAIE I R B, EBRATRel 24 Ef 0e Srp et e

bonatied6, thd etenn 22 extnoacd siavbe ¢atardl patsart By, the dateg1 @ tdmoved

V|ae§1@rlglgl(al\(&§§s m’% é% ntglggégag )é%éar(l:r%q fq \é%rtggvegﬁﬂa-mee Ia?errgl

paSOAGERA r HFithe tﬂ'ﬂb@tllﬁ? dfies PeaeHv @R 1P Afer 8 %a@%a@a‘ 8.
HPLC to %ve the title conpound as a pale yell ow

Simdae the dugttling disesOmay be inRtalied ipthensenersenregr. -During
162.90; 1H NWR (D6-DMSO): 2.69 (s, 3H), 7.49 (d, J =
7.8 Hz, 1H), 8.08 (dd, J = 7.8, 1.8 Hz, 1H), 8.38 (d,
J =1.8 Hz, 1H), 10.29 (s, 1H), 13.20 (s,
1H). 3-fornyl - 4-ethyl - benzoic acid The title conpound
is prepared in analogy to 3-fornyl-4-nethyl -benzoic
acid using diethyl zinc in step b). LCGCM* : tR = 0.45
mn, [MH = 177.30; 1H NMR (D6-DMSO): 1.21 (t, J
7.5 Hz, 3H), 3.10 (q, J 7.5 Hz, 2H), 7.53 (d, J
8.0 Hz, 1H), 811(dd :78 15Hz 1H),8.39(d,

A ~ 1 1 AN NN A A~
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J 7.3 Hz, 3H), 2.09 (s, 3H), 2.35 (s, 3H), 2.39 (q,

J 7.0 Hz, 2H), 3.46 (s, 2H), 7.31 (s, 1H), 7.63 (s,
Wapoy/13667 (s, 1H). PCT/IB2009/051611

4- di met hyl am nonet hyl - 3- met hoxy- benzoic acid a) To a

sol ution of dinmethyl am ne {é) 9 nL of a 5.6 Msolution

in ethanol) in THF (20 nL), & solution of nethyl

4- (brononet hyl ) - 3- met hoxybenzoate (500 ng, 2.06 mol)
mé@@ﬁéﬂ%ﬁ ﬁ\@qﬁl‘érch%eﬁb%tr\%it@revkﬁsthéihrbftl &bc b dn@ble3d mn

before it was futed wth water (150 nL) and sat. aq.
replacerusnise| eusln@he thetling Hiserif, é&nla@@ﬁ@@ts\mfmraﬁhqrvgnM)
inERfnghis e ge RERPE e oR g Cis® o8} A e
Aoctortlimgy, hylé ahmtttumadisy,d; 98; amd thexgedoadzeat en@20 anay be serviced
and?o%%%ﬁlggesg mth%t Lg]CQHBE]%g g}léc\%ﬂlwvs%titﬁ?ﬁnlgf 5 oM thIMF%-I- In
otH’erde’FB& hﬁb@l‘ﬂétﬂ&ﬁ@é Il ar%‘ tﬁ@tslé%bfd RERGL 88 %éﬁ%%d?ﬂ co&plgé to

mol ) Me OH , M ag. NaOH sol ution
th%@séégw COTH@CP@O@ @ mll@QS)erél@ tae tyolig %?Ct@nh? ifd

t
oiissbpled artio b0 This Hag g AR OB 1 apaBudnd!
whees irdisediffiaslt, aospy raténhpractioaltotdiswonediGe va)vearitatt the inlet 28

Xt ure ef luxed for 1 h. The supension was cool ed
a c?rlﬂt1e O'f’efvat%@lr'ed andthe filtrate was concentrat ed and
net hyl n

ve onet hyl - 3- e
084315 e, Tl stePald IREaRP 86 e 96 6 b Peticufghseru
in Qe\f’é}amlfbun{s'\éﬂdes* Ff)r%%gm%?e where there it is desirable to change in
3-[(ethyl - hyl - am no) - net hyl ] - 5- net hyl - benzoi ¢ acid
thergdesieed @r@p'r@ pEessyreiand/ar tewrate, the throttling discs 96 may be

ac?g%%%tgy hff'@ﬁ@)ﬁ nﬁ% BP ﬁﬁmgh#‘ld%c%éﬁ?%@aﬁeéc' d

exd:hzmgemahai réarargeed A&ryeDhrﬁElA rﬁﬁﬁﬁwdrgie Qn 6|8anmgla$ apsllcatlon
The,.m

wiEe i lBRI S PiaRs e e iorPEa e cbBnRR EAn GpTe fs o
Iorfg%lr e fof alardeamhdleht ioh thibitiidg3 . Phamlhrotdfly dics $6 Ay be

). The resulting suspension is stirred at rt for 1
reqﬁ]ob@cﬂ apd rearrangegl ang edrepiacRd tareguseias RewPURt ohthigitling.

P o8 IR IS SIS SBh o
andRepalﬁoB&erthmttllhg/lelils]cse& a2 2xabple, the throttllng discs 96 may be

redigh S 1gRbathag ROY Gh e SR BV Big idslan b etk B Rilfe.

Whered mnhreBham@ctwrrel@le(ez%M €radkihg of Bwe&(&rcgtnng%uéb nﬁﬂi@féuled
4.17 g, 27.8 and EDC HCl (4.44 g

HOBt \
threHing diSﬁ %Mﬁn(%(?nﬂﬂ\éed\/@%d OPiacedyd "&@CFQrdﬁEl?e W'thﬁ*ﬁﬁ
PrEfORf gRoGety eroplimd XA ey SBNG mRSNIRETIL, e m
coatribute fodthe Balse of serviging uuadhwweraéeaaesiageﬁqsytr@tamng portlons

of e RN B8 kst P hrta e [T ehE ety emovea v

thd mtéracpmga@e(sl 6 n), dilut ed with a small anpunt of
acetonitrile/water and separated by prep. HPLC (Waters

[00@]' dogmitHyueh tﬁé&boﬁ@&@@ué@?@ﬁw@ﬂ)ﬂb@%@lﬁroﬂﬁhg‘@@ot@ﬂ% 0

10% water (containing 0.5%of form c acid)

locglerbdpWesifTam ée Sortp imeerion A @rr@wﬁoofrqrz thewﬁe;(j\% to the

[
oo B igg) 17 5} 1T Ging bbby By g Hpotgh ibEtream
from 8% gaig 13H)In ore@Inifafiments the Brettlingidclio 281s digpoded
2.0 Hz, 2H), 8.05 (s, 1H), 8.32 (s, 1H), 8.49 (s, 1H),
8.95 (s, 1H), 10.14 (s, 1H).
rac-L/-(3-{4-[5-(3-fornyl -phenyl)-[1, 2, 4] oxadi azol - 3-y
I']-2,6-di net hyl - phenoxy} -
2- hydr oxy- propyl ) - 2-hydroxy-acetam de A sol ution of
3-fornyl -benzoic acid (170 ng, 1.13 nmmol), HOBt (184
ng, 1.36 nmol) and rac”- hydroxy-
L/" hydroxy S AERAE hydroxycar bam m doyl AN d| et hyI phen

~N SN



The title conpound (407 ng) was prepared in analogy to
rac-L/-(3-{4-[5-(3-fornyl -phenyl) -

WO 2009/18066% adi azol - 3-yl ] - 2, 6- di met hyl - phenoxy} - PehiB20ON051611
-propyl)-2-hydroxy-acetam de starting from
3-fornyl -5-nmet hyl - benzoi c aﬁd (340 ng, 2.07 mmol) and
L/-((S)-3-[2-ethyl -
4- (L/ - hydr oxycar bam m doyl ) - 6- net hyl - phenoxy] - 2- hydr ox

pa)’tra‘Plk/grﬁ%é ﬂr%t Bé(ga@ébo?ﬁ“&t @SWEHS E(agtrgaﬂy "Wthezla%?am&'sége portion

S2(meximnsoihe ﬂrngat@tface] 8& n 5u¢hzan gm)bodgn@a (hga flrsu-geat ring 18

m%y}_ﬁglug@égg?@%& Vbu&;&)dlgc&ls;édgv@ireg "ﬁ’}_@ ?5% §ﬂ3?8£%g 20.
For edaBpltdz the2fiflst s@atGdhgdt Dhafimcldd® a gendeallfd, shhpe Havéhda Jip to
ret%i:ﬂg t’he§hr5 tliéédis%pbz%%lo%gze’( St%'e_biii’_ﬁté'eéfl @égt; JmazM_BSr' r%g}t%’@t
mcﬁ@de é'fﬁrottﬂ{‘igzéérn()ﬁ 11$H)In such an embodiment, the reI:[]alnlnlg thro{tllgg

eth 3-fornyl -5-et hyl - phenyl’) - [
dlsm]Qﬁ(mt@ygg Ic3b§|d]sp@3ﬁ@ﬁﬁy)4ngtﬁ@am>gf}the first throttling discs 106.

Ho&g%ﬁ,ﬁﬂéﬁt%&@rﬁ’%@rot% r@ycﬂE@WS gﬁ{@é‘&gg?g&%%dﬁ h&t it is held in

prepar
placecvid the f3s{ dedt5ing3t8.or nyl - phenyl ) -
[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di et hyl - phenoxy} - 2- hydr oxy
[Oeﬂ]opyFFL)rtm"erhmdramoye ahmiueeibd @onsmjarsi flovg tHat @Emerally occu rs

from th(e(lget §g[t<2ttrée¥ﬂ§,t§)e?% ?he 8|rect| no tkqgarrow 60. nI]—A[Dw%ver in
ceftainémbydl FrféhYsC MOAGN Thloye | }e\@ﬂ@ﬂ Qr)/ch/opbuaneéﬂﬂnaZ P?)zﬁdf 0X

y-propyl) - 2- hydr oxy- acet am de (10 ny, nmol
expmpigin any of Realpvedisgussed WQodlr&emnggthgeﬂuqmay include a

floy@t@oﬁgﬁgo%l.e éa?s,ﬁ% 25747 4 g'_za;%@c{&rhmeé@f&t gfcwé(c,q*qu

dirdctional 8owzit n2dy) be ad&htégeousHp,prévidd varyd® amandddnents of the

thr%ttgqlg ai'sgg 9% ml%?ﬁi@%gl?e% _'inss'(te%zd émaivfé_g th@srgga‘lra'gé’ tigr%ﬂrp_g disc
10§ Ic?éhté@ onJa sm@leQenHZof tﬂé’ﬂhroﬁh e(ciﬁlon%'d) (e.g/; e thﬁ)ttllﬂgb"butlet

f 1H), 2 (s, 1H, 10. (1
102 the hrottling sectlon 26 may mclude the retaining throttling dISC 08 at one

orij)/oﬁf s oF tﬁgﬁ'gymﬁl\% é%&t%n( E ﬁ Otﬁ@ﬂl]roﬁl iRg it ToRhgyinke- [ 1,

oxadi azol
thratthygloabtst-102ppyl ) - 2- hydr oxy- acet am de The title
compound (552 ny) was prepared in analogy to
[0048]- L/ Furdinpgdrdvbiq BIG. @; 1awml enplintinlet including a control valve 120

(o 5Bl VB fava e duias ik PRIy e rsherbodments!is
|IIL§trEt(%{dgyT héf%ﬁ%ﬁlv@m RicfucReibod Bt gate A24MaRbMraINDS6,
a Sief(ﬂﬂz%@ob%’bﬂ?é é?‘g)aﬁﬂ%@ Huoitinassembionyli32p HdedxaAy- hgidhex
ch@'&eﬁ’(@w'1)20%{]{&@’&85};&?&?%5%% PEPinBhas’s 3bnTERGkd flow
paltDE3ORESNCiNG. fasn @n, inldt 138 tamputi@H)40. In2Be {iustrated 7. 5
er‘r{t‘iz]ddirﬁg%t’ wl%gk@(%h\ﬁ_}}]e T %(7 g’%luazeb tﬁ%rg&lﬁﬁ%cﬁi’gpﬁ@ldis?po7sdéd

doﬁ#n&ﬁe&m&ﬂtlﬁé’baﬂé“)mi% 40-3.48 (m 1H), 3.71-3.81 (m

2H), 3.84 (d, J = 4.8 Hz, 2H), 393401(m1H) 5. 31
[0(24391 J 'Iihe5th90thi¥19 sle'dilmn 5355%(}1 |ncl~ihde féat@réézsmll@ltﬁ) thod®

1H), C(1 f 33
dlqcyssqd.prevg)ugg/ \Q/gh rqgagrd tqﬁl 3 ‘(5 Iigq)exampe the throttllng

L/-((S)-3-{2-ethyl-4-[5-(3-fornyl -5-isopropyl - phenyl ) -
[1, 2, 4] oxadi azol - 3-yl ] - 6- net hyl phenoxy} -
2- hydr oxy- propyl ) -2-hydroxy-acetam de The title
compound (49 ng) was prepared in analogy to
rac-L/-(3-{4-[5-(3-fornyl -phenyl) -
[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl - phenoxy} - 2- hydr oxy
-propyl)-2-hydroxy-acetam de, starting from
3-fornyl -5-isopropyl -benzoic acid (250 ng, 1.30 mmol)
and L/-((S)-3-[2-ethyl -

1 \ ~ a1 o - ~ 1. 1.



2- hydr oxy-acet am de and the appropriate am nes

according to Method A: Exanples 15 to 22: The foll ow ng
wWE@aps®szonpounds were prepared starting fronPCT/IB2009/051611

L/-((S)-3-{2-ethyl- 4-[5-(3-fornyl-5-nethyl -phenyl)-[1

, 2, 4] oxadi azol - 3-yl ] - 6- rreth1y phenoxy} - 2- hydr oxy- pr opy

I) 2- hydr oxy-acetam de and the appropri ate am nes

according to Method A Exanple. 1.5; 1H NWR ( D6- DMSO):

se tlo?r?s {(32 mépq)‘rncﬂu@e bke o?’ﬁ')ore %t@r%héﬁgeﬁi’l‘é thrgtt@g; &|§cs t?r'H)t
mcimq;e apluglity o.ﬂ,gO(tmto anqyldesa 5@3|(Q§ithgottlm|g)effegt 76u®egot em

th%)gr% n% 8rs§ ngéiﬁ%e] foim)%dﬁg}?]é %h%%gms%r %gfegeﬁzmg%_baﬂswf%fx%?nple,
the throtlilg, digcs/faf tincludema bet@irtitrg thrattlBg disc that)s forméa friom a
relélﬂ)\g@y gjagﬁg ﬁétg%g) @sEv)\(/@[%Jl gp@ééigéedlgth%v%w@%%ﬁay be
méde7l% the cB8ké %Ivé HPo t8 eﬁ&bl@deagﬁ Gt tHe Bbble d%bﬂlsse%l féﬁtu@és to
H) plogecg12é Egr @mmglﬁ) theggthzmul;)g@gctlms ‘i% mag. fgnthqrgnclude
i (5 notR oMoy Mgedngriyoyod g fimi g tonor

furkctrensihetlfiyst Bdpt rifig 48 afs, seil:bhd s&afithg 20 pdovideal ib thiz,

b o1

123(t J =7.5 Hz,

[0&[»—8]6 n me(q.mg rgnédf claé@ yJaI\(Le E}2§ %y mgl,ﬁ%e(a%’ %t%}_%a’tgéorm
of fIU"d réEDrlctlé’n 390%@@%6@1 |n]th% |IIL§,tr§%)d(§mb8d‘9nen3 tﬁ@'gategg)% may

d;—:ia @te gls& dispgseg pr@qumatesthgsils(qs ofjh&tkgo@llr}gzéecilgy 132.

Fog ggmgﬁe rtbhe cheffirbint e Biddie & HperbaiPakEof 48

thro#ttind_sedtin{ ¥84) Bndindiude tamel cannmrmilé’g/ih-ap higry W)tk [ohe or more

poisS o 48 RO, editio 132 The maLisc s EOler EweeR B{TStace

pogggh cLég & Uﬂ)%ntpdsllt%‘?? ?ga?@u léésngﬁrtlﬁﬂ}eﬁﬁ’gﬁr%dthétwléé &¥ahé igare

discowitf) BleaRR" @ﬁthggmo}thrzg @@i%&%}h%ﬂ%h@Q%'mfhwﬂ@Wy p
k)

Qe il N 952l gaof) LIS 8 Bsep posion

that |¢l<56d%pamally\mc(rﬁ}m€teky offsedtid® thesholés)n the. @8e disc i fhe

poﬁ?é%ﬂ% %@otg ﬁg sgégibn §3ggth%%l‘byzo@cﬁgﬂ?’ng @ﬁrgaé%hé@otging
sethon 289, InfaridihésemB&limedi, ke gdte J24inéludiesawoYdle discs that
anples 24 to 29: The fol | ow n Exanpl e conmpounds

mqkmeecwelﬁmeéwarﬂm% e Wia 688 e APTPIRIET FRVe 1o one

anbgfer% ég%'li g’lzeg) iﬁ)léﬁ&{?r gﬁg)pgp:ga:t{é{)sﬂﬁ@nrﬁg )2[9 offlet the holes (e.g.,

a @Gmgmﬁ)poﬁﬂl@pjll n-thetpyelvionsty disetiasadiemandimends, rotation of the

OB RBRriAY & ARy SRR ST B P erd bt e o fr

Mi‘tpm% Bnétemﬁddnﬁelﬁtr iy stem 128 is coupled to at least one of the gate

dlsg gpg)(%tépgég h§ %grﬂtrobr%e apqdﬂt;@ %érrbﬁ%%gggy}des rotation of the
gafs AXEraXNvPIPRY (ﬁ?rt% SIYRHoRING %&Fo"f‘m Séear?dwr frRSsecond gate disc.

appropriate sec am nes: Exanp

[0?@ L/riG37lié a[ﬁ_roéléfdl%r‘&?ﬁ mé{tﬂfﬂsﬂgf@%,tef‘wetﬁbd"‘ﬂi‘%t}ﬁrd?tﬂﬁay

endo@ng [rexprgvezisly-Bsgusped téchmiqusshylThephetiordyi42inbipdes x y
-propyl ) -2-hydroxy-acetam de: The title conpound was
prepared in anal ogy to
rac-L/-(3-{4-[5-(3-fornyl -phenyl)- [ 1
, 2, 4] oxadi azol - 3-yl ] -2, 6-di nmet hyl - phenoxy} - 2- hydr oxy- p
ropyl)-2-hydroxy-acetam de, starting from
4- di met hyl am nonet hyl - 3- met hoxy- benzoi ¢ acid and
rac- 2- hydroxy- L/-{2-hydroxy-3-[4-(
L/-hydroxycarbaninidoyl)-2,6-dinethyl phenoxy] propyl}

AN N~



[0003] This section is intended to introduce the
reader to various aspects of art that may be rel ated
W0 2009a8G6621s aspects of the present invention, RMiI/BROENES1611
descri bed and/or cl aimed bel ow. This discussion is
bel i eved to be hel pful in p{é)Vl ding the reader with
background information to facilitate a better
under st andi ng of the various aspects of the present
inthKKE e Aid, AS TREH ARl blddk ﬁﬂothékt%% Bd%\’c%em@ek 'b%v.dmg
theSe statenents are to be read , and not
a epnnegivrsts @flgidsgoupes and mtaking 8oid4p tmmpamaar p@fts;ag@f44 of the
| o) d
va\)gméjv Fﬁ‘@% nt)s?gagyaye th@gg,elkf %%R@d eWt Fb§e>%arp11%le
interking liee ﬂmnlmayemcludeahg flmarrofem}arxaifgaofmm@aplpemupled to an oail

AR TPITEN VIR AGL AT G ekl pIqi68 PbeSHEN T dataking the
f u}e«ﬁhay ifdl @R ﬁBlﬂg at AGibfidrh @SnahutEesFihg PcilRy, @Fe‘imeam waer

ke. For exanple, in the production of oil
treﬁHf‘Q'ﬂHBC@Hsanmuﬁé@ﬂ arant.eans ipdidet o direct and
ulate the flow of fluids (e. g wat er, and

[0@5 %) |Thqoﬁn|@€pd We& also inslugss, pa@gig’eﬂhg fluighthregt aepnieg, as
4HaNEF SRR, ARElaNfe BoRAsh AR hEchEBkeSREMSHa

throagbltied ghte 18)in eﬂebfntiohienémtund ahbihar eMddodarert; euet a®an

em%%%a&'eglﬁfifn@ & ehiidlvivsdet et e it tidnga Heregntrol

&sﬁgﬂﬁéﬂuﬁ’cﬁpr@hé’t@ tﬁé"ghteai 3y AL erRdsdsy @r@iﬁdu@ly’ Yhe
obstruct t low, or “may include an occl usion

gaithaay dielude;Braguaheortiol{@igf rekatiom R et wheg) 783 or automated
t .
coBh(ESH 4781 4 SMISE [0 Mofild L BT Porthe il ana
120 amd, thauseregwbiterth@flmslmaselng'ffhramlghlthagonlmgi be
particularly well suited to direct fluid flow from oil
[0688] gaFheneletrodviD iacludes mIﬂrestBrlvg thedfuid bectfdnyad $liuserategl at

exp. 0 ner al ervoir na ceed 3, 000
bl H@seﬁwtﬂg@%@wn%mymv € PResIng fi THid 4ToHgioo8E OF T
of ﬁ%%eyﬂTBFa@lWoftt}ﬁFtﬁﬁln e&%r\ée% !aﬁ@ hgdeindHeterMBbYRENRNF another
control ‘val ves. te val ves yplcally I ncl ude a

emhndiapnte tyatténg bedtuic mayancludagassinaihesidad thigaghie t he
: I

Bl s EBrio T 192 sl o ik SGFITED, YR 18'aRest2a)

or upstreqgp s ity cdratos swhérain therthaxtmlng eattion 2@ 8clumed t he

. i ncl 4 t b t
iniRoGnpEaf Jranfiag 6RP 2B 4 THp PR IS e, S
thé Uﬂétﬁe Péta{i‘iﬂggbdilgc flbawalcRbRSiedly tthe s’ré@chﬁ padsifigttihe fifildanough

bo IS out of ali nrrent with the seat rings to
the @@rt‘tfq”db'OP'h a4¢) and th‘&@t“tﬂﬁlethgzib@ (iReks1 48) gaN degeusregd in
ition to an unseal ed position, it slides along a
generally strai ght line between the seat rings, which
ty, W . .
0958, PR e At kBB I AN s g
blcdnkstﬂan@stpattml thel flaid mag BTC|L(CE proyvidind' @ cugrieaion'ts desiréd

Iace . i nsi de a con yli nd

oulif palrils S5l Beidlrom R and BEABASeE AT EramSle, one

en%ﬁdn’ﬂ@ﬁtr in8luBes ekp&lnd ﬁiea‘hhd ﬁoﬁpthbfiﬁln%y‘%@ség’é hm@ﬂﬂ 1‘3& of
bo One advantage of choke valves is their abi

the balpaﬂ?. ad 120Gt agire ProRingl eanduitresplegdpitae péH%t 3qqand 140.
the flow rate. Although the above di scussion rel ates
to a few exenplary types of gate and control valves, a
variety of other types exists. [0006] Due to the high
flow rates, high pressures, and the abrasive nature of
certain fluids, various conponents of typical valve
assenblies, such as the seat, guard plates and the
sealing elenments thensel ves, may experience extensive
wear, which can result in premature failure of the
val ve assenbly. To mtigate the |likelihood of such



section 26. [0018] In the illustrated enbodi nent, the
body 14 includes an inlet 28 and an outlet 30. The
WO p000t13@82 | s adapted to connect to a fluid souPCHIB20GP/(1611
first flange 32. In the illustrated enbodi nent, the
first flange 32 includes exéﬁ urality of bol t hol es 34
that facilitate coupling the first flange 32 to a pipe
or other fluid source. The first flange 32 al so
For BAMBRS tfe é@?ét'@@%rfoemwma%né]@dé Q%u@e ik aﬁ’é’ct§ Wwd AGE to
and a recessed region (e .g., annular recess) for
supseqiEant proagssinggaskrage facdidnla (n@ngfacttamgdaalhtys adefjnery, a

. [ r d
WSS R iR e Bnd ule U PRGN 15 RS0
biditgictietal 3€ac¢mefl thd éeataresemfdhel valvari@earkB1i 203mm1y| baaremplotybe to
[ an t he second flange 38 includes bolt

f
pr%‘ﬁ?‘%@”‘%@)est“%gtfﬁ‘l’daﬂ?% tate coupling the second fl ange 38
e or _other fluid destination, and alin
[°$¥§| on Eegné% 2Ag 1£0BR% k8 CEIR PYRANnYariSty 8@%@5@8’“0’% and
indRein A@nﬁ:—ntloﬁéH‘H}e@Tonﬁﬁ %ﬁ/bs forarpl BREERbe A6edto regulate,

gasket or seal @é ., annular seal). The inlet and
diregt, ked tmnoategfwl 9wna\¢é andeasi syalens, storage faailitigs,

m%’rﬁJf%&ﬁtgﬁ %h,tlegsl)gaﬁﬁ%nég&\gat%ﬁ d%/a%%fﬂf FJ |I’t|8§c ugﬂrléljﬁgﬁgt and
thephkemaFMa r&nﬂsﬁg&esﬂu&arud’dsarr@emantmﬁpaseh@e v;h%/aim ﬁn@s 2ain a

t t hat t t
sy3igm 1547 5l icas ShBleMmuisoa it Wit e et iqdment didgystem
159%9%@@@& exltré’(ﬁlowéﬂﬁé’rﬁ{ 18358 &aRsdHt BRtEMS1 56) %ﬁél HprobBssing

| engt h of the al ong a primary axis
system hed., The eMﬁ@CtIQH %t%ﬂé iRGHBARA APrASSUrTheOEX SHgiem 160

L i T

wifhCD 20/ gllsesduadecfead., pasiaagk dppodii) d845F urthel, Ube pressure

coBoL] Llnghae BABEL IV 188 SRE0Fed Botieth b8 sy G s 104
and4r &ﬁbwdﬁ% @I’ﬂﬁé@&ﬁ*&cﬁdﬁ é&é@é}nﬁm fihiohk e9@RddifmeRd tHSfirst

t he second seat rin and a ate fl ow bore 56, for
va|vigsterpay b¢n@tes_aaé.§%§@ W@S%W geg rf)lﬂ 6% Qﬁpﬁ‘éﬁ%@duﬂﬁla y
coﬁta% P8H: s ar&’t%rffc?rﬁ'tﬁé/ SG dﬂ?ro‘thﬁed in any position

tween t y op 'y cl osed positions

S S AP A e g o

1683ha1nnd:lhdeé aldiyraliy et épuyto 370 theat .ard rowded & at/\leasllsoneaoutput

58 of  t f1 ow b d

178 P Byadiold, Wi Pl Barsvaiea T8 incded AbisBiibr 51 Pl rgm

thé’@ﬂl@)hl €66 bPtHe S tRIcti O EYstar F54Phé thouhe7dindeddsoivale 12 or
arrow 60. In the fully closed position, the gate 16 is

128 $4srasedén ﬂlﬁjféthd PRt b‘?ttNe@a e ey 16€ @nddee reuteg SYﬁtem

h
1ol AR el e d SRR IR e rouing
sysﬂerrui;% aﬂ'be samruimaide rﬁﬁtma)jf ba tegral toethﬂomﬂmsejstem H&8 in

is, in a art al | d/c sitio
onfidhodiment M g8 S SEE a5 g BB & it el 178
th@ifs alsﬁasédlﬁhllrté"@ﬁh tah@th@}( bﬁtrﬁa“luvcﬂ wiphfs A0. eFitieay, by @ubifig
is not aligned with the ‘E@Srrary axi s 46, and the gate

sygien é@%tncb&eﬁ@a outh yaieuthsinging with tegutpiis2ge 52 and
the primary passage 44. In a partially opened/cl osed
position, the gate 16 nay be di sposed anywhere between
the fully opened (FIG 2) and fully closed position
such that only a portion of the primary passage 44 is
occl uded, thus enabling relatively precise control of
flow through the valve. In other enbodi ments, the gate
16 may include a positive beemdevice. In such an
enbodi nent, the gate 16 does not have a shut-off or
fully closed position. In sone enbodi nents where the
gate 16 is a positive beemdevice, the gate 16 is
dlsposed |n onIy a S|ngle p03|t|on and is generally

o,



82 of the gate 16. In other words, if the top surface
80 is intersected by the stem 22, fluid surroundi ng
W@ b@Ig3es2 16 may not exert a fluid pressure ovRCT/IB2009/051611
area of the top surface 80 occupied by the stem 22.
However, if the bottontsurf?pe 82 of the gate 16 does
not include a stem 22, the Tluid pressure nay act on
the entire bottomsurface 82 of the gate 16, thus
[065A" t i THE GuiBLOTES oPIhBSSUiYy Sybtéhel 930k P midHohRREniSaid with
the gate 16 than the force exerted on the top surface
thesgmesslhg sysies 188 vima sonyrastioe thatdreudessans tnalingevalve 182.

THER By O R g bl U Sk o8 traBX 18, & Pefinery.
anthkee Ofmnlrpttnelllllusmna)ed édfnlbb_dimﬂnttth'es)romssmtg shjseehm f1|58_inc|udes

| cant at ul sur es a | ul
onB /B uerec Vel 10T ey amHid WHRE {6 brocesang Sets 136

mdlt‘:iﬁles?'étJ Ef BRilianer 4 Rstireey, topiu ety soraEs T8Ymas be used to
ni fican I'n the enbodi nent having two stems 22,

thr@tt tharfluigh Baw o Altheleah te IBlLlﬁttaé@é sprernthba Iﬁeilsmssecihw'th

f
QU8R a5, 8R4 LoD REN fybd ARG it
ant/mmntbm o eystame tBé)t dewifetdnealbe s semblyrthaiq@otides tartpressatre

vement i.n on rect an or_arrow
ang i eoHiaPa; s pieoad fibity Bnpafh Frhetiartty! B fid
allg o et fagtdFPaR] BhedRF MaiiffeP@nt&an the opposite
di rection. [0025] The gate 16 includes a slab 84
[065?6]' nQWhTF@ tHd |%‘0/eﬁ7tﬂfrﬁm5§ beAusEESIIS &?ﬂari&%"rh@éﬁﬁbafhorfs%d
fl ow bore 56 includes a passage through the slab 84 to
alterngive formsd specifiasgbapnents @agetbeeashpwndtym@tjexammﬁ in

thcgeﬁaﬂv@%s ﬁﬁ‘cﬁ hhéd h¥er98§£‘@rﬁ!e%' g%%?allpﬁ’esr;e “?wé%?,  5R80Id be
ore as a shape (e. g., dianmeter) that Ts
undprstaod inat ttta/lnt/émtlcs’amoamterhEddbmerlirpidnd foothe pattidufe forms

ol er R ARRS B riealdi g cove AU R RabYglenty and

alteﬂﬁw@@ﬁallﬂtgf\tvitﬁh ’[|§@§|§Irlf 8¢ sSépeditha .meﬁ BFnka®Y the
The first gate face 86 includes a generally fla

fo%nwmeéependq%@aevab 84 that seals against a first seat
face 90 of the first seat ring 18. The first seat face
90 contacts the first gate face 86 to provide a fluid
seal and discourage fluids fromentering the |atera
passage 54. In other words, the fluid seal blocks
fluid fromleaking fromthe primry passage 44.
Simlarly, the second gate face 88 includes a
generally flat surface on the opposite side of the
gate 16 than the first gate face 86, and seal s agai nst
a second seat face 92 of the second seat ring 20. Wth
the valve 12 in the open position, the second gate
face 88 contacts the second seat face 92 to provide a
fluid seal that discourages fluids fromentering the
| ateral passage 54. [0026] It is noted that in the
open position, the |ower portion of the first seat
face 86 second seat face 88 are offset fromthe
primary passage 44 and are disposed in a | ower portion
of the lateral passage 54 that does not directly
receive fluid or gas flow. In other words, fluid may
enter the |l ateral passage 44, but does so at a
significantly | ower velocity than the flowin the
primary passage 44 and is potentially static. The
reduced fluid flow proxinmate the | ower portion of the
first seat face 86 and the second seat face 88 in the
open position reduces the potential for wear and/or
erosion of these faces. This may be benefici al
because, when the gate 16 is noved into the cl osed
position, the lower portion of the first seat face 86
and the second seat face 88 may seal conpletely
agalnst the conplenentary seat faces of the flrst seat
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with a hard material. For exanple, the |eading edges
(e.g., lip) of the gate 16, the first seat ring 18,
war@asoeshe second seat ring 20. I n anot her enbCUiBRBIN(S1611
the sealing portions of the faces include, a circular
ring 93 including a hardlngﬁwlal that is disposed in
one, or both, of the first gate face 86 and/or the
second gate face 88 of the gate 16. The rings 93, in
the illustrated enbodi nent, include a circular shape
c:aﬁgﬁgntric to the flow bore 56 are conplenentary to
L ealing regions of the first seat ring 18 and the
1. secanghveabonidridthg?0 When the gate 16 is in the fully
cl osed position. T0030] Further, the gate 16 is
genérialing floyrpassageal about the lateral axis 62. Thus,
t he r rsed in position if desired.
For exanprfqn%nﬁ?n % rst face 86 of the gate 16
becamasltivadage {(heottjingeseatied dispobed gathe iddinadlpwiEassagat ed
180 degrees about the lateral axis 62 such that the
first face 86 can contact the second seat face 92, and
2.t he Thecan® draganBs mbmhé il g-stddesthr&ging sfeéﬁ@n 86m Wﬁﬂges
is exposed to the fluid flowing into the inlet 28 en
oners mMereveroftiing isch. t he cl osed position. For exanpl e,
the control 24 may be renoved fromthe bonnet 66, the
stem 22 and the gate 16 extracted, the stem 22 and/or
3.t he Thatvalvetofrataiat 2dyherhia thatierolibn@didcs e btawhaeable.
replaced into the | ateral passage 54, and the contro
reassenbled to the bonnet 66. [0031] The valve 12 al so

4.1 nciugegividsr ddifrot twhdrginse tnh @i-stfycdihediting dectior ke
passage. 44. As di scussed previously, throttling

aC@%??é*P'ﬁIVF%/a||3¥€W%Hé§safg@o‘ifdh%§a't"ﬁe flow rate and/ or
pressure of the fluid flow Accordingly, the
throttling section 26 isenployed to reduce the flow

5. r at dhanvalverofplagslLirwheseintthe nidltiistadel tbmtthiggtslect'mzrghompéses

val 2. 1ln oth rd n th th valve 12
2 Moy s EBL U arcefil FPpting SRt T adies He gpe
firhehiogteng thepbnéet 28 and the outl et 30 but may be
exposed to an occlusion (e.g., the throttling section
26) that restricts the free flow of the fluid through
t he | [
6 embotr e R R g cger | Dudfind CrIRATER disposed
domssiraainsrar iiee fiist threkling ¢ampoenend- sect i onal area
avai l able for the fluid to pass through the primary
passage 44. For exanple, the throttling section 26
7.1 nclTudeave ¢fl deial 5 twherkintae Siageisroliting batpbasret cm)mprlses a
conbi ned cross secélonal area that is | ess than
fi rgm%tgrlgleqﬂc{ tgﬁaqecgp H‘re“tl"l%%orﬁ%%@%ﬁ SOMPriseg agsecom;lI g1ater|al
thét'léﬁﬁfepé}ﬁf’n%ﬁﬁtﬂé‘)ﬂ‘r%t Rt the second passage portion
50, and/or the lateral passage portion 52).
Accordingly, the fluid flow ng through the each of the
plu 0 '
8. fl ov@%tvg%heéfou%ﬁsﬁq@ge ?4] tbélsse@%g]%‘t 0 Ior F@}éh&ﬁ%ﬂ‘a” the
firdtmeatblialw rat e and/or the fluid pressure at the inlet
28. In operation, the throttling section 26 nmay reduce
jets of fluid flow downstream thereby reducing
erosion of the interior surfaces of the valve 12 and
associ ated pi ping. [0033] The throttling section 26
includes a plurality of throttling discs 96 that are
di sposed in the primary passage 44. Specifically, in
the illustrated enbodi nent, the throttling section 26
includes the throttling discs 96 disposed partially in
the lateral passage 52 and partially in the second
passage portion 50. The throttling discs 96 are
retained in position by the second seat ring 20. As is
di scussed in further detail below the second seat
ring 20 can also include throttling features, such as
addltlonal passages. [0034] FIG. 4 |Ilustrates a
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throttling disc 108. The first throttling discs 106
i nclude five single-wdth discs 110 and a doubl e-wi dth
wele®e/13b22 I n the illustrated enbodi nent, the BOUE2009/051611
wi dth disc 112 is generally downstream of the five
single-w dth disc 110. Ho r, in other enbodi nents,
any nunber, type, or order Of the throttling discs 96
may be enpl oyed to provide a desired pressure drop.
9. For TREdaRlcSor ddim 1 Vitidreinthelsebbgiibfiit difodihtis
include a single disc in place of the first throttling
configysd foeatchrat dgast Baroréerboidinadingt, theptttng gpeppneat inithegvent

[ h I I f
of b fs BTYe Fah b8 SrBhefl ng tne r et ai nt ng

throttling di sc 108 [0038] In one enbodi nent, the

throttli I SCS are f oma sjm :
101t dPP PSRRI EroinHBe Fhisol HcGetinhis disagsabiags any
podifidn lRevé & alfwyrtq:etrmmétuwg:l@ttescpé&%dmy be forned

froma simlar netal (e.g., steel or tungsten

carbi de), ceramc, conp03|te or the |ike. Further,

eac t i r
11, toa ?’h% \% fd‘é'.lfhtt(% ﬁg'gﬁgé gﬁﬁt W}Irtécﬁﬁhlls%%@rnéhﬁgé‘
seahmgntacblthzgt iginet ex@@®edric ldirdeisflidh §owadhmugh the i-limd HBow

8telllte coatlng for instance. [0039] In

paaﬁ%qenlg N1 east one of the throttling
di scs 96 may be forned froma different material than

the_other throttling discs 96. In one enbodi nent, the
12r et ANAivaly e 9ficdaim 1 hyvharein theshiukoff siashanispueeraprises a linear
e first throttling discs
slqio%atté,':%%tag%ﬁ 8?%'\&29'%%@& ning throttling disc 108
nay be forned froma first material that is relatively

thr di.scs 10 may be
135 or 108 VBB £ s Br PR AR 1 st B Gt 1 e
at the first material. In one enbodi nent, the
retaining throttling disc 108 is forned froma
14st ailRE §g/esqfé?ﬁ'mat% wheseinthg slabrgaie commgises acsaling insed
; ductile material, such as tungsten
co&@&%ﬁ@giﬁ%@%@g#@?ﬁ and the like. In anotherenbodi nent,
the retaining throttling disc 108 is fornmed from

scar d, t fir tlig L SCS.. e
15¢ or 18 ‘AP FCL Hikreln B0 yalETh Sl 3T brfl e fow
thagjnatheiimgné fioatgdssage.di sc 108 belng formed froma
relatively ductile material may be particularly well
suited for preventing failure of the throttling
165CCTHANaRR GHUHIRY 1 SWBRLIn{the Yl danwseanoix.émaa/@éwe
2 and the throttling section 26. I'n certain uid
appllcatlons it my be desired that at |east a
7p°rtl"n§ cEf*b‘t%H“t %h%réfhgthg'n‘?‘tﬁﬁ s?a?%eath?ot |I?1 ré% ’[I%IJ{ RHifosed
toat ed ‘W 1 ard éria reS|s wear
doawgiedmof thé ehdit-afveichahisasi ve fl ui ds across t he
throttling discs 96. Al though hard materials nmay have
hi gh wear resistance, they nay be susceptible to
180T aqkNGIWVEUS ddint hemterbmvvhdmmlstatgé th@tﬂlhgts'eﬁﬁon tsttﬁsposed
throttling discs 96 may become brittle or cracked
upseammy the FRutgeismeehanismof the throttling discs 96 to
be swept into the fluid flow ng through the valve 12.
As a result, the throttling discs 96 nay contam nate
19t he Af Valvelsydtemaopmpesiogi ng | odged i n downstream
portions of the fluid system and the |ike. Further,
t he absence of, or cracking of, a portion of the
throttling discs 96 may reduce the throttling effect,
and provide an undesirable fluid flow rate and
pressure drop through the valve 12. As nentioned
above, the addition of the retaining throttling disc
108 may prevent or at |east reduce the possibility of
failure of the throttling discs 96. For exanple, where
the throttI|ng dISCS 96 are exposed to a sudden shock

. oy



ot her words, the first flange 32 and the second fl ange

38 may remain coupled to their respective connections
W@ 2009/1306p2 pel i nes) while the throttling secti oPCREB2069/051611

di sassenbl ed and/or serviced. This may prove

advant ageous in applicatio where in is difficult,

costly, or inpractical to disconnect the valve 12 at

the inlet 28 and/or the outlet 30. [0045] The ability

to %ﬁﬁMlﬁ@VEN@ tdhpfidihgng di scs 96 may be particularly

useful in several circunstances. For exanple, where

t here it aifloweasitichep@ppoerthande in the desired drop in

pressure the throttling discs 96 may

be accessg;gg @5f%%§$%%@ or nore of the throttling

di scs 96vmhta;e|hmerfsb@haoatﬂol cxoiuene dnd dredseadiagrcngethent are

An exanpl e na %oe an oil .and gas application

where the for 3rr6 FBLOGEME dr opped over a gi ven

period and there is no longer a need for a |large

amount of throttling. The throttling discs 96 may be

20r end e yaliecsystain A AlgEa 12nwherein d1s B gonigolreemirasienke
. Further, accessing the
CoﬁﬁPME%FQBKﬁQHQEE&t ‘may be useful for i nspecti on,
serV|ce and repair of the throttling di scs 96 For
exa t he 0 tIln

21772 PReapieSislath 8 tial 20 hEeir e BYotf figrscanas cobrises a

plFaRY dﬁinté@hbh‘% blé’\ﬁﬁ*bﬂhﬁg diaed.ure has occurred (e.g.,
cracking of the throttling disc), the failed

throttllng disc 96 can be removed and replaced. In
acc [ S,
22 e THE RN SYlg of BB tel, &S| Sefin SR teharen
coomm&eshumsﬂwekmhmckuﬁe of servicing via the latera
passage 54 by retaining portions of failed throttling
di scs 96 so that they may be readily accessed and

231 enyiedanicdsyishem lohtiairal opaseage tietilow GOARI cdnidimieah
t he above discussion jincludes the throttling section

throglesdlid Bew ydiandhe sgalinecgmpongntihdisgpseat iy %W”Mfopﬁﬁé’r

the inlet 28 to the outlet 30) fromthe
pagggg%%%HF%ﬁgﬁyhrottl|ng section 26 may be di sposed
upstreantfrontthe gate 16. In one enbodi ment, the

thr l 6 i
245 0 bR SRR B 2. BHARIRELEIN ldin KL Reatinp
coppRPagEs ot Ulrealﬁé}(qwed itareitiiel floneinfthe $iillyosded daiteon86.
In such an enbodi nent, the first seat ring 18 nay
include features previously discussed with regard to
251 N THEGAIS §Rfm (of BRI ®3, WAErc BEPHGw cbffolfdohfforkApt
ring 18 may 'include a generally L shape having a |ip
completetyilecksHivid fiewtvwhanrige grealirg oanpeentliedisposed in a stosed
pogo%b ring 18 may or nmay not include a throttling
portion 116. In such an enbodi nent, the retaining
throttling di sc 108 continues to be di sposed

treamof the first throttling discs 106. Howeve
26t he @tvéﬁ’ﬁ %YétetrHPSPtafmﬂg Wi §Ee'r16£e %%1'”8&08?%0;518%60@%%3 a

s|atw%ételérétarma%tamow&sdu a the first seat ring 18.

47] Further, the above discussion considers flow
that generally occurs fromthe inlet 28 to the outl et
30 i ' ' rrow 60. However, in

7(:er @%}J‘@%@g?ﬁ@f@&h@%ﬁg@w may be reversed and/ or
bi dianebtd loody, cofprisieganpl e, in any of the above
di scussed enbodi nents, the fluid may include a flow
path fromthe outlet 30 to the inlet 28. In an
enbodi ment that includes b i directional flow, it my
be advant ageous to provide varying arrangenents of the
throttling discs 96. For exanple, instead of having
the retaining throttling disc 108 | ocated on a single
end of the throttling section 26 (e.g., the throttling
outl et 102), the throttling section 26 may include the
retalnlng throttI|ng dISC 108 at one or both ends of
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valve 12 via the first passage portion 48, in one
enbodi nent. For exanple, intaking the fluid may

wo p@basws: he fl ow of oil and gas from a pi pe chCpiBAOY@S1611
an oil and gas formation via an oil and gas well. In
anot her enbodi nent, i ntaki the fluid may incl ude
piping a fluid froma manufacturing facility, a
refinery, a water treatnment facility, an industria
pl ant, aggiiipy pakeagd %é%ln-ﬂr d@tﬂ@@ai%zb&l yS0
i ncl udes paSS|ng the fluidt a contro
i |1 ust r atéateral ppsstgelthat lrlt%(§§¢tﬁ@h¢ pamary ham@ﬁ,
contr ol o e fluid through the gate
16, in ohg%bﬁgﬁﬁﬁgiﬁﬁ#ﬂlﬁﬁgnother enbodi nent, such as
an enbodanermttling maa;dianlgrrt diepodeakiateradive tﬂéﬁnma@spamge

the fluid th trol | ud th
e Grtprsiogg Py Rgerpes ol ol BEES " or ovi ousi v,

the gate may include manual control (e.g., rotation of
t he_wheel 78) or automated control (e.g., operation of

28an dbe@xiadepnirel vebudfalaim Aé Weieini tha tmtttlmw@@han@m is
?%g 4 | ate the fluid passing through
ac e %%nzfggla%%%gg?éﬁﬁg met hod 142 includes throttling

t he f|UId section, as illustrated at bl ock 148.

Th he f id d he fl d
" & bR P elating G RV e SRSKE G IR %, e ot (1 ng

SeC‘thr@ﬂmg'Zﬁn@'ﬁldetﬁ?oughf‘a fraetrRolang medthanidh; andt her
enbodi ment, throttl %tthe fluid may include paSS|nqh
e

t he thrptiting fuid é'QQ’hthf hperand th@t%'@@tmféﬁﬁ‘%(?nbﬁ’tﬁhefg@
S B b o bisBboirthericth e Finitthhg O
medanisomadd is ewifigdesd foretain Hmw@teamrettltrigrmecrhanmndl SCs

26 that include the first throttling discs 106 and the

ductile retaining disc 108. Accordingly, the steps of

3(as ghagnéthed fof biatm tor atgreit e Brebthrettlingrheckanighcopipiises
throttling the fluid (block 148) can be reversed in

a fgpigpateriphaad theserpndyhrattfag mqhéalsmwmﬁe$m§econd material
th&t4s RYré 'd[]@tllé'?ﬁari }Hé' fﬁst RAstdrfal Ustrated at bl ock 150.

Qut putting the urd may I nclude providing a

connectlon to desired output path and expelling the

e AAE0R R PR, cmfAfing ooty afTREYTR for R Bt frst

thrptthn@ﬁwcpaﬁusmutmmeﬁg&ohaéthmﬂtlm@ enechbmignildp@nthilliZ0of the
or, other conduit coupled to the outlet 30
f"%ﬁwoﬂﬁﬁgﬁgwhéﬂﬁﬂble the outlet 30 and 140 may i ncl ude
a pipe that directs the fluid to subsequent
processing, a storage facility, a manufacturing
32f aciil methodzof mednuteetyringawaiver compssimgnt facility, an
i nd f I sed or
pi el b Speti R biReled Bronboe BrandNEKiE " 17
and irs2etingey fikst treohlimy ssttiva ypstreacheoftthe sde?nd telgotflingl gction
55 es 12 an e enployed in a
in U%?r*?%?f?g? gﬁﬂlﬂ?’l %%?rﬁﬁh%‘eaﬁ%o'i“g%§¥'FW%$Ct'% %Elﬂ“? beragfant to
cralkiyg @dhlidle fikAktBRIidgZsadidn120 can be used to regul ate,
direct, and throttle fluid flowin oil and gas
systens storage facilities, manufacturing facilities,
refi tment facilities, industria
33plan |d§2%eWﬁESﬁmtE%8F|Gl 8 illustrates various
|wpbmmmuenmpmgn@éihMﬁhm@beakﬁQ and 120 in a system
(e.g., oil and gas system) 152. In the illustrated
enbodi nent, the system 152 includes an extraction
system 154, a transport system 156, and a processing
system 158. The extraction system 154 includes a
pressure control system 160 including a pressure
control (e.g., a Christmas tree) 162 in fluid
communi cation with a fluid/gas source (e.g., a nmnera
deposit) 164. Further, the pressure control 162
|ncludes a first valve 165 dlsposed bet ween the
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downstreamfromthe first throttling conponent. 7. The

valve of claimb5, wherein the first throttling
W@ivposest conprises a first material and the BEDmB2d09/051611

throttling conponent conprises a second material that

is different fromthe first(gaterial. 8. The val ve of

claim?7, wherein the seconéznaterial IS nore ductile

than the first material.9. The valve of claim?7,

wheiereih ige #R6ANMG ddMiBhiddrsrgeanponent is configured

to catch at |east 'a portion of the first throttling

conponeng first thipdtlieg erachenismiiandr e of the first

throttli v - Ccd aj -

wherei n ERECaRRiTERing BERnA TS REERInEtid) Brdtingn,

posimeaochanizet eereprised ahiatertg ematas differéntlfiom teosambnd throttle

position. 11. The valve of claim 10, wherein the

shuﬂkﬁ%ﬁnﬁﬁbhanisn1conprises a sealing face that is

not exposed to direct fluid flow through the in-line

fl ow passage in the fully open position. 12. The val ve
34of dhaiflwidaystenaf elaimi3de Wiergin dhe fluidsysiens apoprpes & ayneral
Sy$ﬁh{near slab gate, a rotary ball, or a MOV disc. 13.

e valve of claim12, wherein the slab gate is
reversible. 14. The valve of claim 13, wherein the

sl a e, conprises.a sealing insert conpri.sing a hard

Snmt AP SETOAE ST BneRiin ik FrouiroLop Recdiiipisd to

redifceCérabiodoRfhstreamPb-teE kieettivgséctidnow t hough t he
in-line flow passage. 16. The val ve of claim 1,
wherein the val ve conprises an axial slab valve. 17.
The pv, j+n 1, wherein the nulti-stage

36t' hr é\ﬁhl)’%gc%gn c#tsfiq n is disposed downstream of the
shut-rght-angleddluvepassbge; The val ve of claim 1, wherein
t he ng#hi-st%%%'thrptt ing section is disposed
ups?ﬁ g-og{n? t2 B f nechanism 19. A val ve
Systaeﬁmnicm?ﬁ insbifigigasection dispesy@irvite rypiRhgRd W passage.
fl ow control conponent; and a sealing conponent,
wherein the flow control conponent and the sealing
Co | . . . 0
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one@mpnoredbradtliopdisicel i ng section. 2 1. The val ve system
of claim 20, wherein the throttling section conprises
a plurality of interchangeable throttling discs. 22.
The val ve system of claim19, wherein the flow contro
conmponent conprises a positive bean device. 23. The
val ve system of claim 19, wherein the flow contro
conmponent throttles fluid fl ow when the sealing
conponent is disposed in a fully open or partially
open position. 24. The val ve system of claim 23,
wherein a sealing region of the sealing conponent is
not directly exposed to fluid flowin the fully open
position. 25. The val ve system of claim 23, wherein
the flow control conponent conpletely blocks fluid
fl ow when the sealing conponent is disposed in a
cl osed position. 26. The valve system of claim19,
wherei n the seal i ng conponent conprises a slab gate, a
rotary ball, or a MOV disc. 27. An axial contro
val ve, conprising: a valve body, conprising:a primary
passage extendi ng though the val ve body; a latera
passage that intersects the prinmary passage; a contro
mechani sm and a throttling mechani sm di sposed
internal to the primary passage and conprising a
plurality of interchangeable throttling discs. 28. The
axi al control valve of claim27, wherein the
throttling mechanismis accessible via the latera
passage. 29. A nethod of operating a val ve choke,
conprising: throttling fluid flow through a first
throttling mechanism and throttling fluid flow
through a second throttling nechanism wherein the
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