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Pl RAZOLE- | SOQUI NOLI NE UREA DERI VATI VES AS P38 KI NASE
| NHI Bl TORS BACKGROUND OF THE | NVENTI ON The p38 ki nase
wO0@/008ds8gen- act i vated protein (MAP) ki nase tRar/US2006/041626
bel ongs to the serine/threonine kinase superfamly.
This kinase is activated by extracellul ar stresses
such as heat, WV light, and osnotic stress, as well as
by inflamatory stimuli such as |ipopol ysacchari de.
When actbysleds PRANG ARSOLARDS PKIBNTEDE SAVITY
intracellular protein substrates that regul ate the
biosynthesis of the pro-inflanmtory cytokines tunor
Crof8C Ol erkact 8 ra {tNFabARdat nber | eukin-1 b (EL-1 Db).
rhese cytokines are rnplicated in theéfatholog¥ of  a
nuBibet PPlARRBRPR G PELErY i korthet s PEP¥ES 18R Y | |
AppfﬂéhthnYNdACadﬁﬁL30559€f1129419oé€8bé119&3) 12005.
| er-Ladner, Curr. Opin. Rheumatol.. 8, 210-220
(1996)) cardi ovascul ar and central nervous system
Fiefl SOF dals thoahtisko, et al., Current Medicina
chem Stry. 6, 80/7-823 (1999)) and aut oi mune
di Eoticseppargerlate et arechagitit YRIAPGFalor
joiBh e Ubhen?b8r gt H20Q2) kndl bo askeh tiaRtibhe
phosp rylated formof mtogen-activated protein
ki nase-protein kinase 2 (or pMAPKAPK2) is also a
BackbPasss Id¥ the P3BeMARMK pathway and can be directly
activated by p38 MAPK . Mouse knockout st udi es of
MabREma asoRniner et 1HIS P e EBRI Her PRt PoRToad
speégg&ﬁscgf g MARKOPKZo £ adke 112, Ke¥ hedihd! Yerdbo1kha
flammatory response and can also be a potentia
eXtFé?@é‘Panﬂd IFEANIAT | aPRaticRy Pﬁ@@aﬁyl?%%@éizeso@?
£ :Lreoﬂygpgétl{gn %%@eﬁ@'@@éﬂ'% (Jr@r cexX8iP]l @inds ,\W2982308ds,
01012188 04004720, WD 04037789, WO 99/321 11,
schpgleowad 0UB896¥e - EPQBBUYsR ] HOUD3679% 6% HEWD
sigH043384) haverheen Ldentifiad @snBd8 &k Nasieidhiphpkor s
or cytokine inhibitors. P38 kinase inhibitors or
eleppnbRi peIsiiifithi £6F serafP e W CH{It 8% PPERRICY ard FBSE
the?a\.!t@lgév oayRidabb by 8Pt ARS G1RL H0Ba PEPPAL PR Jikat network
mt the in vivo effects and therapeutic use.
by TRérelvely annkddledi 52RO¥ gisingwsdmal e RePktul ghe term
np i HYL gkélﬂ&ltc"é'lpg.r e%%la&ehgfé'ﬂ‘?‘ td RnotLOFRPUNLSe 11hale Akem or
capable of inhibitin ki nase wi th_1nproved potency
comgpaegk eh%‘é?n%laomaiel'gbfﬁl fgrm - ThE@ipresbptenti emGlyde pipe
sto%'kovkvgﬁé PEW iIHYY BLERT S5 oélkﬁ\% k'c@.?§eaH§etfé£ls fQ wehe as
tréatnent of conditions resulting fromexcessive
£ludgt eRRRECP reROriesH S BRIEE SUWMMARYE SOFT TRECS NVENTHTONITRE -
res’%&g%gmrs', ﬁ;yl%géu% REQYL S £ moymds 1 9ke For mul a |
where: X i's selected fromthe group consisting of (i)
() RLis C1-C4 alkyl, C3-C4 cycloal kyl optionally
S U%ﬁghwt fdosfﬂwél 20N %x%pwooﬁ léb%ielcwﬁ%él sglsctebdghham
roup al koxy, nethyl, and
10 tarqcbbrdengnm Hfle PeEoD &rid- al fguHding: 1R2cpEppiafy [two (or
morht 's%ﬁf?(Hq Slrdt liﬁeghw:t%réj fo@it%kaxioleogstpa/dalcﬂn@yg
opt i ona stitute I'S am no
sealnn@4mamk9r 1¢H@HQ4Papko%yemintﬂyﬂ&aﬁmﬁlHQLO Eqgh @pupling
sehith Glogbkyh g oy 'rpa%a'a&xuélJQS%mg&% vz«zt hng subsidd uent
sel ected tromnethyl, trifluoronethyl, or halo; phenyl
reggecthivehy| exgade dfei pAark| gleuwdrstd 1t eddwle hta Fequge them
substituent selected fromthe group consisting of:
hal o, Cl-C4 al kyl, and Cl-C4 al koxy, and optionally
further substituted with a second substituent selected
fromhalo; or a pharmaceutically acceptable salt
t hereof. The present invention also provides a nethod
of inhibiting r38 kinase in a mammal conpri sing
adnmi nistering to a manmal in need of such treatnent an
ef fective amount of a compound of Forrmula | or a
pharmaceutically acceptable salt thereof. The present
|nvent|on also prOV|des a nethod of suppre33|ng the
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mammal s. Furthernore, this invention provides a

phar maceuti cal conposition adapted for the suppression
wohodsiwesqsg oducti on of tunor necrosis factor a PTNES2006/041626

conprising a conmpound of Forrmula | or a

pharmaceutically acceptable salt thereof in

conbi nation with one or nore pharmaceutically

in 868epd able ekRPLENt SIn G ieRhfipl 8l sEbbnient $‘1g7£bé81 the
i nvention al so provides the %ie of a conp

arcppEeSE 1o 22pRaPHece ALY éewé’ﬁ@aimaél%g&l"fl?age

grobbesest forHhengBnyt agiding pef caemedt € ameithero éxhiﬂﬁl es
suppression of the production of interleukjn-l| I L-

incipfie PHRRF t9lGHeRts, hewiRg iSRS 6RABr obt AR gnésnﬁ und
rai9baFoRsu @eds Qhal phardmaeidd @3@4 kycacseptalyse sal t
thereof for use in the suppression of the production
of interleukin-1 b (IL-1 b) in mammal s. Furthernore,
t hipfiel SYEMAPMRHOY U Seriy Rty HREAULE Fal e CERRSI tBOANd
adapted for the supEreSS|on of the Eroductlon of
20 pAfdepREwkeN A BULALCIIR) 1OWSi sPRELANS IHPRTT 16f 12
preEQEHH!L? 4, fl@xﬂ)l@héigﬂ@&ﬁgﬂl@'ﬂlﬁgaﬁﬁg@tﬂ@']ﬁ)sﬁﬂ:'lbned
her eo in conbination with one or. nor
withhEr AREE e AY yiaBeeptiup NG ERE éne% Y iFeP@liropt
siadlhtieBt 5o JH o BYeRthad @b 0 IAvkEes the ureighga
compound of Fornula | or a pharmaceutically acceptable
menbgit 16 he? cFHLGE Sefe L e FRERIAMENSf VAT heltiie avéit eFLSF‘entS
by Recheeal MmNt f Gangdhiionsnd el WBd1f boMIRX CRYPIY Ay
cyt oki ne production. Additionally, this invention
segpegirded and difpaendhef SFFrTRAS qr%éfé%h‘é?ﬁf%ré&ft it@afPy™
the?pqBRt §biL: salt thereof for use i the treatment of
conditions resulting from excessive cytokine
production in mammals. Furthernore, this invention
pr aui dasyA ﬂb%@%gt bCaha C?”mptlllgg adantedk f10r shbeis
treatment of conditions resul tln%@ rom excessij ve
mayc yegRi ABIpE U ATEANEBAPT RET PR 3CoRPEURE RS HeRFtaaf
oppdsi®eARRGE MACAIE isGably SECEM all & 3Rkt al8esLQindda
conmbi nation with one or nore pharmaceutically
oppeedEpt ABI enexalqiihent o1 earki WEISSr- dIPERNERS Shfifgces on

twd %‘é%ﬂltehgg Qi‘écbdyl@i'oggé L her UsE Plred 26 9BROU Bfen the
For nul a ah{lifhalrm:\ceutlcalIy acceptabl e salt

Segm@@ﬁéoﬁrﬁoﬁtt PaREUPECRINEE Ffdredndht FHt W
segn%mt@ g!rendpéwrg M nel, asﬂ'éfr?éﬁér%'a%e%ﬁ@' 36Mhe
ditional Iy, this invention provides a conmpound of
surfgaesl garses Hhelrmomgntat F@alrcpfyataﬁzclélptoaspél‘é%lCilrectlons
reltah:q_rv%qy £8r ofs earlcﬁ;hfe.bre abBiE bé.ﬂ | 00 Oy 00k BWE h; 9T 018 ented
suscepfi'bl e neoplasmin mammal s. Furthernore, this
sulishearitipdhy ppeNp s calphak aaklat g itegipasi #¥bh 42 of
pig UGt T 1§ Nend NI QN 012 G ARk 38 SySCERI T DI €
neopl asm conprising a conpound of Formula | or a
seqirntiraddurndal 4 yisacesprable BeraushditedPrips the arcuate
ICE]JQ%I n%% Qﬂd%ég rﬁr&%e e%ag%én@hﬂt@%%lét 'sE@L:l durfaces of
accept abl e exci pients, rriers, or diluents. This
grdquresnticoAnarse pinsyiedesenhe e asids deRpgétndtefthe joint
abdiff Bhaake8! 2 PhAMESULT Cakl YoALaD! abl Goopl L
thereof for the nanu act re of a medi'cament for the
préveitiing enial enmaastiag or AdUEra@HHd.y, this invention
provi des a conpound of Formula | or a pharnaceutically
acceptabl e salt thereof for use in the inhibition of
nmetastasis in mammals. Furthernore, this invention
provi des a pharmaceutical conposition adapted for the
i nhibition of netastasis conprising a conpound of
Forrmula | or a pharmaceutically acceptable salt
thereof in conbination with one or nore
phar maceutical ly acceptabl e excipients, carriers, or
di luents. This invention also provides the use of a
conpound of Forrmula | or a pharmaceutically acceptable
salt t hereof for the nanufacture of a nedlcanent for
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99/321 11, WD 9923091, WO 04004720, WD 03072569. Mbst
solid tunors increase in nmass through the
wonaisicbgrsat i on of malignant cells and stromal eerius2006/041626
i ncluding endothelial cells. In order for a tunor to
grow larger than 2-3 mllinmeters in dianeter, it nust
forma vascul ature, a process known as angi ogenesi s.
SURPrRESItARNOt ot tI®rariqidiced angengedesirFalys described
angi ostatin and endostati% has ?een,report dto rggy]gl
here il o A FGr calE ST tPAHE REFI PYEesting elesfye Bghat+o
of BHd -cRAF inP8 ¢ hendhe seeki vRepdBekidias ehapbilbi t or
SB22025 has been shown to inhibit angiogenesis (J.R
DrOTREKEGh, TRETALECING WA TacHr. CEXPOSTher et PESOV S
dis68ds4d 998)0). s .Begasse NgisnQeBeass, i Bedelsf iice@borated by
conponent of the mass expansi on of nost soligptu rs,
refeRgnRy Qo hEnt =6 Ohedt RPRASBTFRNT DI ASPSFEF t he
£lah§bs bid iOQbstRi $n P oLesHiteapr 85€NL S86L UG 918§ hereby
~approach_for antitunor therapy. This approach to
incgrpPERF Bh&rPAFYSRES: | ack the toxic side effects or
drug resi stance-inducing properties of conventi onal
chenot herapy (Judah Fol kman, Endogenous | nhi bitors of
ANGP OPEHERS s SCIPRBE Rt v AP dér uFBER LWYTVY 25 pages
conf8e8Zon W@l $8st Bfoned B8 pposhsei afddidOrBneof p38
ki nase, compounds of the present_ invention, therefore,
SCIRPRLR| s oM URXRIPE At bi 455G t G ot h T b9U stk e bl e the
conf8eP! &S MembethiUlcbipr M pRolitticak 21 p38 dvRP fderiase lugs
inhibitors in the treatnment of cancer. In: E. Jucker
thategx§engr FJHregslyn L EPR ¢t e SEFER LS - 60The RRPI eCE3688) have
apefr8Hss et ihlA neephasntd s drfignedchoabepdl @Bl agl nuts
t hat depends upon p38 kinase for its survival, growth,
50 yhipkt adrersitsiohsgaedpt PSS TG EEIRERFAict TR l}r%mFQ Bf
draliet B akd, ofgeninceue-nary tract, |ynphatic system
stomach, larynx, and lung (U S. Patent #5,717,100).
Preferably, the term "suscepti bl e neopl asns” as used
| Nwhbee Pl €SeNtaRBRLL§ELLOM A N AHEs BUABINSARCERIS to
~including non-small cell |ung carcinoma (A C?eenberg,
incgeage. thawigidigyspfr thee] Pifp Py BRspEingghasgpuplin
seqnéfP2) dpok¥ &asils Gal CLAPHBrdtht iheRE €hedbegmeht Bidelorms
Chem . 276, 47901(2001); B, Salh, et al., Int. J.
thecgrasing ogwemd 6 SboRYIL aHeF SNIRISHG L eV .Ehecancer
sid@6811s639 AARBA.2601) &, pOASd ¥ LA BENR: 46 tHeNBhape
et al., Proc. Am Assoc. Cancer Res., 43, 9 (2002)),
of Edeopeatthg CEEIFoMBEOLI: e GHG crertafhe T2 SRes. .
61, 1727 (2001)), and malignant nel anona (C. Denkert,

et al., din. Exp. Metastasis . 19, 79 (2002)).
SunmagiyhPE i Bhe ofnvaigil®genesi s by suppression of TNFoc has

al §8cbesPet BUIN IRkl UsEE dt cdrdhddt@pi Bhp Db | uAAling
prevention of nmetastasis (U S. Patent #6,414,150; U S

seqmensht §8CRB 3P [IGrnabL et REFFAEINE FpFeas srd Mgz

end $orRdbGat 88 £ YPaithert AL BIEnANY RNGYEBET PIX1Dfche
cachexia, a wasting syndronme experienced by about half

seadfing| mewhAt efopAdRFiag( the irri£leensp, togethyy jip end-

toJdestiac18dsn 7 ELEA1L gmEMH tASIMIRs hNBA DI tdORRhiate
p38 kinase may be effective in the treatnent of

sunf@cesi adepked toriditerdasesutt: 45 e utgaEnsurfacekyh ree

i | N £4. 3228 mk d)are

piff Hements (S G %‘813 secoith coleiiecieh n ’3‘8?9 165, 521
1-5220 (2000)), and H'V (L. Shapiro, elLal., Proc.
Natl. Acad. Sci. USA. 95, 7422-7426, (1998)). As used
herein the term"Cl-C4 alkyl" refers to a straight or
branched, nonoval ent, saturated aliphatic chain of one

- to four carbon atons and includes, but is not limted
to, nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
and tert-butyl. As used herein the term"C -C 4
al koxy" refers to a straight or branched al kyl chain
having fromone to four carbon atons attached to an

o, - ~A ~ A
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1-{1-[1- (1- Met hyl - cycl opr opanecar bony”- pi peri di n*-yl ox
y] -isoquinolin-4-yl}

wo 3edsBogiss net hyl - cycl opr opy™™- p-tol yl i PCT/US2006/041626

-pyrazol -S-yl |l -urea The conmpounds of the present

i nvention may be prepared by a variety of procedures,

some of which are illustrated in the Schenes bel ow. It
posM1dndE tecpgbiied &aHE eheskittatd dlieaaet Ebat the

i ndi vidual steps in the follomnng?schenes ma

adjygFaly (COTPEEVLEE PHe TBWISTHASS e%rqﬂjlaﬁofz}{‘e*fhe The

conRaét i S hRnpek-dehrof a@ﬂlﬁi&ﬂl@dh@l@ﬂeﬁaﬂa]&f (Iditcerthng the
compounds of Fornula | is dependent on th

segparts IRt Pesnpolitas bty s§§f’ﬁfllﬂre§’il ltyhéDré’FEFFiing

surE8POUNG RRAttBRebed@iddeat! abi Ehé Ve Dist heds Wbsbha ut ed
noi eti es. Sone substituents have been el i m nat ed |n

conpagt $H [MSHPSE Ss ERBRBREE F67LY-he TEEKRNDHL B 5 iy *Rh8%ar e

surBQted MBRdepbaikbmioddle, t@@%haﬂgupirlfl%ﬁ‘éhegﬁs in
any way. Conpounds of Fornula | and internediat

surfpgpRdit AP 5E9PERbatER RESLEArgeb &t By F3fimgeTe 2tion

withOobhOwd 10 S eherrruhes@ith b oR2andfle X s¥dhed® and engage
previously defined: SCHEME | a Forrmula |I. Am ne %ﬁ%

oner aRRERRE WNGH &HCafpPBRriatE S §8EYANEPES e Tar A %ment

of $HEN:@SrANEAZRNEs2¢Re Zoednldrthl eboebbyte Cﬁl@&ﬂ&%@y toe
provi de conmpounds, of Fornmula |I. For exa

onesanQERem BFOUth@laAhS ?rllef&ﬁﬂ Fupstapty ]éf oet hy|
perbhB8ERE£-1(y LUV p) p@Ndh dchitist abhecbass i ich sas

di i sopropylethyl am ne (2 equiv.), or potassium
POSéﬁFB@ﬁ%IQ?tWQ?nat§G|?56?%F%uﬂ“ﬁ§ﬁ€essﬁEﬁ SEESR Bt onitril e

c:LrQﬁmgéP&Qt!"J’ya.lSlli} faeuhde (EVEAgniehtheatrpd. cdheadesi rned
onmpound may then be isolated and, if necessary and

°r16§§P@e%F19LHtﬂfﬁ]fY S thsFREPTECHT §H8s 2P | tRRRe v ChE

seaq&h SebAS chY QRBLAGE aRiNbdiknR!, O¥hdecde: € apauttded
Eornula | . The requisite am nes are grepared as
mtnol RuB YA B b iT0WeChOSE hetle PaRte PBPNOXK Flie fectors being

or:.@rh@)élioéﬂﬁéh\/lﬁqf RAGL SEEEME ZoTheenbkie. Mottty dfikikdlar
reduced under standard reduci ng conditions, for

embedARpRE. ith TRENCEGeRAE Nt Re Fressonse BYC Lhaish axe
100%.@'5:3' YBlophdb @S Wnkidbbe 818 VeiYmesCh @BesOWBIo sectors
kanol s, or ethyl acetate, to provide the
arec@rleeéeﬁlﬂfduwglea?ﬁaﬁiewea}i reFRAFY dQuEPFoRI TR RS |
axiknown and appreciated in the art. See Larock, R
- "Conprehensi ve Organic Transformations,"” 412, VCH
Publ i shing, Inc., New York, 1989. The requisite nitro
Co‘fﬂguﬁ.‘%eﬂfforpraq}%%r Gigc§§déé | 4igdinRt %@ubfﬂll%ll%@' tdonable
bel ow, wherein R3 is as previously defined, and X is
stgEdIRBIOR FEHATRFIEDEE 0RRE L F1HY Rfrré;&ﬁne@fm 9f pipe
o1 et s0k 8z 45 i F Qid TRRULDPL | Bfer(flt s RoBetHi: @bl &nd-to-end
organi ¢ solvent, such as THF is reacted with an
relqgdrionebind (Po HﬁRﬁ'@?VBFb@$|QﬁWR¥%%%§ §oE@Hﬁ1?ﬁuﬁhade
cogpqlagogegﬁeﬁ&e £O14L509BdhNghSHbst i tut ed pi peri dine
Sul table am no protecting group "Pg", such as
a tert butoxycarbonyl (BOC) noiety, may be utilized if
ne%%%saweﬂ{la@%dﬁ%erTgﬁbﬂuaé@% foi noe o N L QGE on
ese groups are well known to the skilled artisan.
facing skidl pedt bend suh niicel chpperls dicoethgr iheend-to-end
HPr t be renpved at any
re%%n&%%?gnt ggsgf&?%mghggggﬁ?%%§|s of the compounds of
the present invention. Methods of renoving an
am no-protecting group are yell known in the art (for
exanple, see: T.W G eene, "Protective Goups in
Organic Synthesis."” John Wl ey and Sons, New York,
N.Y., 1999). Altematively,
| -chloro-4-nitro-isoquinoline (e) is reacted with the
N- BOC protected piperazine in potassium carbonate in a
pol ar sol vent, such as acetonitrile, to provide the
correspondlng substltuted plpera2|ne b(||) The

o e o - o
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Protective G oups in Oganic Synthesis. John Wley and
Sons, New York, (1999). Furthernore, the skilled
wanbisgasoss | | appreciate that in many circunst BATAS2006/041626
the order in which noieties are introduced is not
critical. The particular order of steps required to
produce the conpounds of Fornmula |I is dependent upon
t he par td)cubabveanpe uand e @@uﬁynﬁ@&ﬁﬁﬁ@ a balr of
starting conmpound, the relatjve Iab

couB et | 1A RoP L AERCS i RbLrBOF AT - vy i s HBR

cou%:@!‘.ﬁ@ éé%ﬁf@nlte éaehen@ﬁn@&r@ndtass@aysa&wmda@eed to
ol | owi ng neani n AcCOH = acetic. aci

intgFEges EER: BOGFF it S OFEREERE PiBed) the coupling

seghkeflisi |&QFH oRyhaghyl atﬂihdﬁ@xltﬂl\/@@sa:tdbﬂ&l hyd swddefioxhde,
DMF = N, N-di net hyl f or mgm de, E S%ally Jiound the

arcfaﬁ?d$%&ﬁﬁﬁﬁ§8Fﬁ1ﬁfBF%ﬁlQﬁySlrcuW

segﬁb?é@ﬁrWcheatﬁﬁlm acilaptﬁdI to receive a sealing
- i met hyl armi nopr op et hyl car
merhed oelht FHITFEY LEY ng %?ﬁﬁntﬁéeFﬁ?%fgég¥}¥l£%efﬁ§R8Ft to

an MROH O‘rf@{tr@m%‘ubshlaﬁﬂﬂﬁ) Perpadibilar to the pipe
tri acet oxyborohydri de, TBAF = tetrabutyl anmoni um

elepegbfi de, Tf20 = trifl uor omet hanesufl oni ¢ anhydri de,
THF = tedy anQfl@[’lQﬂg Biepai@apo?Bidns of the pipe
1-Tri fl uoronet hyl - cvcl opr opanecar boxvlic acid nethyl
elegepes h?F%F%ﬂﬂﬁEﬁ 6ﬁ98Fn€Strifl uor omet hyl cycl opr opane- |
- car boxydy c &%vﬂn§3tﬁ5 8ouBing FEBhEntd into engagement
met hanol hexanes (2.5 nlL-22.5 nlL) _add 2 M di azonet hane
witdoEhei PREEH HEERTES P14tB° RIPDSIFESRED! ). Renove
sol vent (gndefodsedugednpr @cswlelga@@gdteﬁtg lin t&@dsﬁ&iedue
give a yellowoil (2.93 g, 73%y |eld% Pre ar tlog
dl@§¢€ﬂ°ﬂ%t¥kﬁﬁF(ﬁﬂﬂ 66?8p§?%@?%%ﬁ}be8pPBﬁl ??TQ&%A N S
or iRk Yhi 0P &f o2, iMildeA suBs Tt {29yl peirben&8cdl 4l the @ipe
dry ice-acetone cool ed sol ution of
elemeREfhoxy- cycl opr opanecar boxylic acid nethyl ester
(WO2005/0 14577) (3.45 g, 26.5 mmol) and acetonitrile
(2.17 g, 53.0 mol) in THF (30 nm.). Stir the
reaction m xture at -78 OC for 1 hour and then at 22
OC for 0.5 hour. Evaporate the solvent to give a brown
solid. Filter and wash with hexanes. Add 2N
hydrochl oric acid and extract three tines with diethyl
ether (50 nL each). Dry the conbi ned organi c phases
over sodium sul fate. Renoval of solvent provides a red
oil (3.55 g, 96%yvyield, ES+(mz) 140.1 [M+H ). Prepare
the foll owi ng compounds in a manner substantially
anal ogous to the procedure described above.
Preparation 5
3- Hvdr oxy- 2- hvdr oxynet hyl - 2- net hyl - propi.oni ¢ aci d
nmet hyl ester Add H2SO4 (4.5 g) to a suspension of
3- Hydr oxy- 2- hydr oxymnet hyl - 2- met hyl - propi oni c acid (100
g) in MOH ( 1 L, HPLC grade solvent) and stir at room
tenperature for about 70 hours. Renove the sol vent and
partition the residue between EtOQAc ( 1 L) and H20
(100 mL). Re-extract the aqueous |ayer with Et OAc, and
dry the conbi ned organic fractions over MgSO4. Filter
and concentrate under reduced pressure. Crude m xture
can be used without further purification. 1H NWR
(CbA 3, 300 MHz): d ppm 3.9 (d, 2H, J=ILlI Hz), 3.76
(s, 3H), 3.71 (d, 2H, J=ILI Hz), 2.8 (bs, 2H), 1.1 (s,
3H) Prepare the foll owi ng cgnpound in a manner
substantial ly anal ogous to the procedure descri bed
above: Preparation 7 3-Hvdroxy-2.2-di et hyl - propi onic
acid benzyl ester Add potassium hydroxi de (486.7 mmol ,
32.1 g) over a solution of
2, 3-di hydr oxy- 2- net hyl propi onic acid (423.2 mmol, 50
g) in 300 nL of DM. Stir for 1 hour at 100 OC. Then
add benzyl bron1de (584 04 nnDI 69.46 nL) and stir
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nmmol ) and/ ?-tol yl hydrazi ne hydrochl oride (12.15 g,
76.5 mol) in ethanol (50 nL) at 90 OC in a seal ed
woubms/obgnss 18 hours. After renmoval of the sol veRCT/US2006/041626
subj ect residue to silica gel chromatography eluting
with 0- 5% net hanol in dichloronethane to give the
title conpound as a yellow solid (3.29 g, 53 %yield,
BridEOHdHE) p24dn 2of M braRiagare the fol | owing conmpounds
Im _a manner substanti all analogou%_to t he_procedure .
dE¥SIFBed ABovet FAneqgFional view of s pipe joint
usifedYBkhesypt RIIMiMg- Pot @/ lprior art;
é?pyfggol-sfgl¥%%rbanic agid 2. ZFmé-trichIoro-ethyl
ester To an ice-salt cool ed solution of
5-dlqurRt BOXY- &Y Cd:@I R be2spect B/ hridiv of a pipe
-pyrazol -3-ylam ne (Preparation 11. 2.43 g, 10 mmol)
coughincicarAeng 0t the PEEMm8FY/in THF (30 nil), add a
solution of 2,2,2- trichloroethylchloroformate (2.12
g, 10 mmol) in THF (10 ) dropwi se. Stir at -15 0C
fofias Rouf, 2B P ldesh séer vty Hodhe PAPEI FPORL iR
show®aG! iruFeXxbure between dichl oronmet hane (50 ni) and
saturat eéd ag. sodi um bi carbonate (50 nL). Isolate the
aqueous phase and extract twi ce w th dichl oronethane
(25 JdrLach). aDevodthe, Landienadp 0pgadtivp1aMas esgRYRE
sodium sul fate and concentrate. Subject residue to
accerding tgelthehiBHER O Bphy el uting with hexanes and
ethyl acetate to give a white solid (3.73 g, 89%
yield, ES+(mz) 418.1 [MrH). Prepare the _follow n
cofipirl$ iiF a RaRker Siascintral PPafaeddus ﬁsg‘f‘%%t
shoRh O£t R, degcri bed above: Preparation 17
| -(5-te™Butyl-2-p-tolyl-2ff-pyrazol -3-yl Vcarbam c
acid 2.2.2-trichloro-ethyl ester To a sol ution of
5- fefu Uty w22 s ohY | v 25 R a2k hdr YétBditeliRe@&Nachipe
al. 3. Med. Chem 2002, 45, 2994-3008, 400, g, 1.74
cougpliyg i FEIMERL( BEFORAHNS BattiieatByeRbiM i GT%f sodi um
carbonate (2.4 L) and cool the mxture to O OC. Then
add 2, 2, 2-trichloroethyl chloroformate (406.77 g,

1. Bpovet )7 dropwPsEtaRdv Y rofhitheuP&EPat CIG g Segment
sho@ﬂuiﬁ'Rgﬁhkg%t the reaction mxture with ethyl acetate
(3 x 6.5L), dry over anhydrous magnesi um sul fate and
evaporate the solvent. Dissolve the solid in a mninmm
pet3TRHA p Ol c.LidMlonacet ahe Ardaddeansexcess of hexanes to
precrprtate the sotid. Coltect the solid by filtratiaon

andidvryes ¢ GRcaiSnshAE &iRiRe COWPOhRE BRI L2 WicPEding
to $0ki {286 &h. 83UMbaldds UFEStlrculte 4@6rdcdMed) and se
Preparation 18 r5-(I-Methyl-cvcl opropyl V2-p-tolyl-2"-
adapyedz bp - Brtgriaceaihali EhacPersr BUFfprpe Pordirg fjements.
‘ d; ibhike | ) Yrfhces. The
A cgﬁfgggéngigo%@?%g%%ﬁhh?g??%? kb bet g c{f?%%n%n i THE
cavirgoim eBingbdy cofprpratare and &8 pndoe k3t e liThRén
- PEt - pan Poxy) s a6 68l and
att%%g‘.eé gg t8%78 nol“%ﬁg%d r%? ux theo\%ﬁigggg%rﬁ{wyécf%? 3
68 leagr Hos Cobdnethe tmerictr endt ¢ierthd FORPL has of cPY L jFhe
0 ' e . wat er 00_4ak) &nige
B G R B L e e e R
sinileN Berfaers |orplamtherExegnent tife faghneuse pHake kel
o | , . .
R A R Ko N S TN et
sul fate, filter, and concentrate under reduced
pressure to give 6
3- (I -nmet hyl -cycl opropyl ) -3-oxo-propionitrile as yell ow
oil. 1IH NWR (CDC3) : 38.59 (s, 2H), 1.37 (s, 3H, 1.30
(g, J =4Hz, 2H), 0.86 (q, J =4Hz, 2H). Alternatively,
to a5 L three-necked round-bottom fl ask equi pped with
over head stirrer, thernocouple, reflux condenser, and
an addition funnel, add potassiumtert-butoxide in THF
(3.00 L, 3.00 noles). Mx
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bi s-trifluoronmethanesul f onyl oxy-propionic acid nethyl
ester as a colorless oil. 1H NWR (CDO 3, 300 MHz): d
wopmsdogos¢d, 2H, J=10.3 Hz), 4.5 (d, 2H, J=10. BCHa)52006/041626
3.8 (s, 3H), 1.4 (s, 3H). Add TBAF IM (132 mmol, 132
m.) over a solution of
2- Met hyl -2, 3-bi strifluoronet hanesul f onyl oxy- propionic
rel@iﬁixﬁbmtﬂa)ybneshﬁditl(eﬁS ol an28xBs g)o itha%0@snl of
un SIS, TEEpEo0l a8 o, 1020000 SHlingraLab OBt cne
pipédi €hdmyrehans. j&%@hi&hetheganuplimyerCMKmhcsaburated
chlor de. e he or nlc Iayers ﬁgd

di
mem%%%Si@%Fy uﬁ¥§U??S%e§°We Op%% conceﬁt?ate under

coupEﬂrt@&dagﬂfeeﬁSEBe tD.’lgihl.IE example the connection members

ro- 2-fl uor onet oni c acid I
comBEi et 1 KR COLE S (0 Nz FA LB 474 7 [RvCotars
suchHs Bolx o 2nd3thts OE&8 c(dn,neB:Itl;Loﬂ—cbf thidz )cobihd 1 hBAs @glei s
62.0 mml . 31nl) . fol |.oned by anhydrous acetonitrile
tog%%%?ﬂ-?%ﬁﬂqdléng ﬁf 1o HLE 0t i on of
3-fluoro-2-fluoromnethyl - 2- nethyl-rroplonlc acid nethyl

ester (28. n dr ous
cobh e PG Rers Beortert Fgprannd . CHEE Fhes
an ahf@vat heriseltation &othedindrd eheanideeylat Usemeasured
over ni ght. Concentrat e under, reduced res ure dd
aboyf cHRSroHeHERe 2SO t %}%§%¥3n98 fayart Sj‘[ gp Fg?%d
extéﬂds Sioeh wiBre ther tdgnadth @ ueaberi0% HGd Qanbirhe t he
anjic |ayers _and dr over sodlgg Sul %ae filte

Orlﬁﬁ aLbe esuﬂae? Y Ed 15 Y JiftFe @ Rgaé 82
of EBSI u@walld /loo- balyshyek o ive hydaoz:m@raw@a(-chalel to

and resi due, obt ai bov
ene) gt im T el o P e REhe S S0 ol oyt g e B T Less
thabkvVapor &t epidie isalvassigand aiic‘SS\al_yVEaﬁ@@ Yeasicdue 1i/a° and
o water. Add 10% odlun1 %%goxlde S Iatlon agd % Er act £
4" ARPERALARY Rl PRANFCIT Sy &5 Taha SdPY ©
theo\égﬁp"égﬂjj Wadkdnitat e, T]flda | $:e1entaitd croasEd I'Ad el surddented
reduce ressure .to give . , .
in g AOTEFLLD GEEARIGFORRE FOAE |othy FETRS T IO 9B FE0RYIVS
rotbtp¥hagdsl tide Woaapliag Sebheacd 52837&1&&8eﬁ@a§édlivﬂa:lgehlother
chr omat ogr aphy elutlng W th hexanes./ ethyl acetate §s
cougll i Bft SPFPHHH 15HEE BHYFRITRIS B+ TPfi 25+ afﬁﬂﬂna
com@@ﬂsgtgs 2edy il ebeathyh &hlioiceupilify (Sedmaefidlso thit
nm.) and aqueous sodlun1carbonat ?Iution 4, 8 %
theygspling grenisn oPigh (?Sf?“tﬁfraéltlla £V UBr Ryl to
the E%hﬁ!l:u&hbé/l Jaus bft eh¥l pBbe -qweaek- 81y ayridle grnéd3with
in 37 nm of THF.. Stir for 24 hours. .Pour
da e 1§8Fu??)o'n S SOWELBFOBRTF ¥t rACETPRT SRy Ht dtit e

sideqabiBesOr gadian laayebscRNEa WY Whith ShE uémmra;q .segment
sodi um chl oride. Dry over sodium sulfate, ter, .and
rotasreeAPPAE 2 Eiitiel? - re&azféaypf‘r%sﬂs%;r &hpg . gpygled so ‘that,

dee{éﬁ te2thbups & | rridtuenemebiyl tihg r&tdﬂﬁéhtet byt -felaliye- to
[ 7- pyrazol carban1c aci d 2, 2- trle%£oro et hyl
the@ige. eE@NB“ES@“d’dt?)E 229 f%l—‘}}embﬁrepﬁ}l% ety |“5Wbﬁ‘g”
is GARQYAMSshpsBadRNek, sybstant lvﬁﬂﬂthaBHEOQ&M£t3I auddhe s
procedure set forth above. Preparation 2

not4 SAskOFRPRAORY SEHASOIEPRERCY | YY) GHpEF| H]flﬁeSer%VéﬁlG&(ﬁs a
red ta6kdher tsdutddn ester Cool sulfuric acid (900 niL)
to 5 0C using an ice/ acetone bath, then add
1- am noi soqui noline (208.8 g, 1448 nmmol) over 45 mn
keeping the internal tenperature of the m xture <20
0OC. Cool the dark m xture to O OC under nitrogen with
mechani cal stirring then treat with KNO3 (149.4 g,
1477 mmol ) in portions over 45 m n keeping the
reaction mxture's tenperature <10 0C. Stir the
m xture for 2 hours while warm ng to 15 0C. Pour the
m xture into water/ice (3 kg) then dilute with
additional mater (6 L) Stlr the slurry for 45 n1n
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10

15

20

25

30

r4-f4- Am no-i soqui nol i n- 1-yl oxy) - pi peri di n-

1-yli-Cl-nethyl-cvcl opropyD net hanone Add i soqui nol i ne
wO0303/008088, 3. 75 noles) and ethyl acetate (7.68CLUS2006/041626

77.62 noles) to a 22 L threenecked round-bottom fl ask

in a water bath equi pped with overhead stirrer,

t her nocoupl er, nitrogen inlet/outlet, and addition

funnel. Stir to dissolve. room tenperature add

peracetic acld 1.25 pw_se ov

Pien geipiins, %smnetﬁpé?a?ﬁ? R, R bRE, PiSing °

surf@adimen of kaskind rdnbeeeanat ﬁtpé)%]hamdnhten igque nedmidre

reaction b¥ dr opwi se addItIOT of %Lw% E#flde
singleys (6o THES PR nigt ESFUGTRr 43 N it g
initOMENR} @eweli L YESSHINE aaréeanmmenﬁﬁgakutae Feddewalies
reaction m xture for rOXI? %ﬁh tﬁ? | ots,_of the
of the G Vo ifex FOPRILAg EP2{ HBY RS Ton SHEXFIV 85 TS a
beiRy dnfifRaNat BEYehtedels aﬁdcﬁdﬂe&\kﬁ]@jvd 2. 068 l:he 1ddgtﬂa':hts
nol es) and dlchloronethani &12 00 187 2 Egce 54
are APuHti MWBarBohat £PF 67°RGRt 0. ur s
and p@er trﬂla@ﬂﬁmoﬁt Eﬂmﬁ ls@p:aj &tlﬁ.gﬁlayfetﬁ tﬁxtgmvdsggnaquegp@e
er wt i chl or onet_ha i ne the
ele%ﬁ%ﬁﬁu@?ﬁ &PeF8e iR Y3t &@sw ggdgﬁﬁw%gﬁqﬁﬁ% t%r and
rest BAPWheS Qlreeat e UsEETa ded hiﬁ@dnﬁt %W&]Iyo e:’mfgbgédtﬂe
crude dark red oil/liqui Add et cetate (8 00,
srogusae 1 Sereen the CIAME 85 RUFBdMRA I GTa:  Ehet
advShtdgdaide J eUHRer Pies Duteruptyl obs 883 & tatehykcuate
acetate are renmoved. Filter the grgg&pltat O|Id
surfRets 4 FICbPG BRRYT Thest ACE6 EFBBCERF ni° TR ﬁBF‘és)
contden hep ane ¢8B6vEYH i the $8pBDEESHenEShH. Dry t he
solid to afford isoquinoline- 2-oxide, 714.20 g (64%
as a fine sand-like solid. As an alternative work-up,
priQrats:-die keplang y@sduntr %Himéauhéntofszzsols\hemh from
the filtrate. Allowthe filtrate %o st and ov gh p
Figpret et M soltPg SRE-Wadtt it AL¥dredethy? 2ad® 5(" ity o
sect889. 00rdrshi% tkatples)thdrel howednbye asélﬁ:mx&l’)et(VEOQn@O
m., 3.41 noles) wash. The solid was dried to afford
sectQBR U hAThS 2 PERI BN (Bt PFPGSEEBoFRds of Feguent 84,
andSandthdke KUt 92 CHOPHZ driett @'et%é@hdtﬂé’ro@nd Addtors.
i soqui noline 2-oxide ( 4.82 nol; 699.1 and_acetic
Wheg R MRS AFS. BECTUIL GtggsL?dY%n%a PYs fhgEyeach

endWsbBeHR duiteing dhshhblatdonheadutand: thel rmeoupbale
Heat the reaction mxture to a gentle reflux and

seCERRDYRRE SR A1 PEISEDLE e LW dPsti | PR ORRIEIATI nue
disheabhfgorddtholheet Eagsiie distillate 2 hours

(removi ng about half of the total reaction volune).

Cool the reaction m xture to 50 0OC. Add nethanol (2L) )

dr @Re WeS€, s b1 bOVWahgasd idin @ 1va! Bt &rd WiGCerShtiated
the reacti on m xture overni ht at roomt enper at ure.

frops 5RA| YR Eatogr §3taY | tibzeésr PR EReCE bR LF Een -
Pre'f%QlaEig biyhd idrdd @ei-0Brangk dima wadekveedugesbmnrssur e
C. Yield = 246.7 rans 35% . Add
oripgsatiael FpE1eDI9€2238 WY ; a@) abgny 47FERdrimores
pre¥eXbii s Olcvadeand aget Iacncacawéoutto 68 whiid lasknibaat
the reaction mxture to 60 C. Add a solution of nitric
secierdog7iomeplanamd3rdy npyigtey @5 Aefored Beveid xt ure
of water and acetic acid drop wi se over 3 hours.
Mai ntain a reaction tenperature between 68-70 0C
during the addition of nitric acid. After 3 hours,
cool the reaction to room tgenperature. Add water (5564
m.) to the reaction mxture, then filter. Rinse the
cake with water (IL) and dry in vacuumat 50 OC. Yield
= 196.8 grans (44% . Add |-hydroxy-4-nitroisoquinoline
(880.3 mmol ; 167.4 grans) and POCI 3 (4.95 nol; 460 nlL)
toa?2 L flask with N2 inlet, condenser, and
t hernocouple. Heat the resulting slurry to 100 OC for
apprOX|nater 1 hour Cbncentrate t he reactlon n1xture

o . o e
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(3.08 L, 25.92 noles). Separate the |ayers, wash the
organic layer with water (3.08 L, 170.97 noles), and
wdnyosgegnss sodi um sul fate (142.00 g, 999. 70 nol e€Y/US2006/041626
Filter off the drying reagent to afford filtrate #1.
Repeat the above procedure to afford filtrate #2.
Conbine filtrate # 1 and #2. Renobve sol vent under
prefd8d¥E6d PRESSHE{tati8nMhgBad aldrect odi 61 thatemdM th
vapor tenEFrature of 20- %8 0C u t|| about 1.5 L
Sec‘?roé’ﬁahﬁge B8 $XCHIEIVLEUE st S(fpé’? L, 60.43 nol es)
to the distillation flask and resune dlstlllatlon
under reduced pressure (-120 coIIe
TS KPHEY P FERRE PSRBT AP St C3ELAE TE TS

iror? B cbubdr 8186 Nse wfhidkll iﬂepIéﬁﬁﬂdﬂd&gmabhﬁﬁydlﬂrdnce
overnight. Filter the solid and rinse C

metgdls PAd/F- alkohd 2IVEGG2E6°1E, £ % TP & F F‘%?‘iﬂg%d by

orichrati@R bk bept ane 8300 rag Ntas?ith Jmles) se@h@lnttshe

solid at 40 OC under reduced pressure over ght to
rathgg dbhgn by machining after casting. The con uratlon

navidg EYa8Y 6l 08F udtlrkdptdviddd cadmugael in-thyl oxy
)- pireridin-T-yl]-nmethanone, 368 %5%72@6- nbi ned)
DT eRAT - B Qg ENE oPR e Tth&Pge aS BRI To U CEEPAYRI wi t h
segr{lel:ntfmt Rli=CY6!l 8F&ially advantageous for couplings which
-[4-(4-nitro-isoquinolin-|-

def<pm &9 giomfieri VikettHih SREPE38S. %h% 3/21%2?1&6%5? THF
Becalf]sé"a:ﬂe 194ed2 7Bt £S) ofakdeS¥efde 9t CRAIMOGY (BEytidd. 50

03 noles). Seal the autoclave and |ntrgguce

abowyowg%ﬁot dssgrpatestsEl spRB €Mt eht sttt SPFABLFpi? at

angh POM+ YRRt Bhey Unklerend0 sBet o0 Aydrngar e diddle
hours. Filter and rinse with additional THF

sechar gEafdiesdEd - Tr €t rter?@tflﬂflet'LVaiLémW?% tc%?r"t?&ﬁgizﬁf sohe
mldgféhseé%xOQ:egm)isaBg heat e d-e é@s@@rtf:ﬂﬂg le ATRUE. cAdEhe
ditional carbon (60 pesh, 47.00 g) and continue
Seahé@fl@ﬁﬁbﬁﬁ'tﬁaﬁoEFe ?44t%%Cteaﬁboﬂhfﬁ?cﬁﬁﬂYﬁfsﬁl Ero
greatgﬁrd%{ceaﬂgoﬁ sk oforHih] ¢1iBuperoCaldirr andaténse
a mni mal anount of THF. Renobve solvent to obtain
dlSFﬂnfﬂ-%ﬁﬁ@uﬁheséﬁaﬁn%ﬁ|?anF¢P8xy) pi
reridin-1-yl]-(l-methyl-cycl opropyl)-nethanone, 348 ¢
(1039@ as a dark orange-red oil/foam_ 1H NMR (500 MHz,
CDil ghoughy Whesgxprply cig 1ags shpwnoheesi haye=tgoo
seg#ﬁ'éntg"gnd la 1(a§l 363 erlt B8clr®4cEm & I'&ﬁfe'%:‘tO@‘eZa&@ve
, (m 2H), 3.93-4.00 @L
rotst49n50%dﬂ(qnselgﬂ)ent$ 5hq Sngulprly. 8]81?1%tedJ ity i,
apphkf'):ab]?e 7t?b (ﬁrev]ant7sgaf¥ng ltdbe? 8lst8rt ot if @nkiZstyle
IH). Preparation 24
coupll{la WWI} §@@uisﬁ@l“?’ﬁts PAA SRFpEpApeetafifiely to one
anolh)ég 6@ for UL RRERYLE NBlhaneRe ihg.a B&tthsOldibingneof
4-(4-nitro-isoquinoline-I-yloxy)-piperidine- I-car oxyl
incilgdgcreur binrghaylingst ept (U3 SIMeBLy #Horcllo 36C) in
couﬁ?%&s 1]9va B3¢ TEA: (RO )rorSteirkeat iRe G ftake?
urs, then Tenovesol vent under reduced pressure.
rotptdsslve residue in DCM and treat with 1N sodi um
hydroxi de to pH ~14. Isol ate the aqueous phase and
extract twwce with DCM Conbi ne the organi c phases and
dry with anhydrous sodi um sul fate. Renoval of the
sol vent gives
(4-nitro-isoquinoline-I-yloxy)-piperidine (7.06 g, 99
%yield, ES+t(m') 274.3 [MrH]). Stir a reaction m xture
of 4-(4-nitro-isoquinoline-d-yloxy)-piperidine (4.0 g,
14.6 mmol ), 2- fluorobenzoic acid (2.45 g, 17.5 mmol),
DCC (3.6 g, 17.5 mmol ), and HOBt (2.37 g, 17.5 nmol)
in THF (100 nmL) at 22 OC overnight. Filter then
concentrate. Subject residue to silica ge
chromat ography el uting wi t hhexanes and et hyl acetate
to provide
(2 quoro phenyl) [4 (4 nltro |squ|noI|ne I-onxy) pi

- o o - ~ NN o NN 7



pi perazine-|-carboxylic acid tert-butyl ester. ESt+
(mz) 309 M+tH]. To a sol ution of
Wa-20@B/008088r 0- benzoyl ) - pi perazi ne-1-carboxyl i c BCTAS2006/041626
tert-butyl ester (16.3 g, 53 mml) in dichl oronethane
(100 m.), add a solution of 4 MHC in 1,4-di oxane (40
m., 159 mmol) and stir the reaction m xture at room
tenperature overnight. Add Et20 to the resultant white
suspensi on and evaporate s%&yents under reduced
pressure to give 12.6 g
(2-fl uoro-phenyl) - pi perazin-1-yl -nmet hanone
hydrochl oride. ES+ (nfz) 209[ MrH] ). Add
What 51§ | YHiGSGheRyl ) - pi per azi n-I -yl - net hanone (3. 16 g,
12.9 mmol) and K2CXB (8.9 g, 64. 5 nnDI) to
| - chl oro-4-nitroi soqui noline %% 13 7 mol) in
ackt omitHSIcENLEEEE S RIRF SCHPLRY Wﬁﬂhss CBF't er
posiPEon1SIQ) Wehaaaolhd anttarasl hbebeakendMdrd peEions of a
Evaporate the sol vent under reduced pressure to give a
paiy eQf Rige §&EF§EFSr%%$?ﬁﬁ§'N8t§|F?bg @g Ling &9r 2phy
secﬁkﬂﬁﬁi} Nehil th phexasre e rlog2@n80% f Oegd o-3nb2 ¢ of
(2 uor o- phenyl )-[4-(4-nitro-isoquinolin-1-yl)-pipera
relafqopshin.. ﬁ’@@ﬁ&ﬁan%a%% 5pIGh FPgT SR EMECBRELSET'Z)  381. 2
[ MEH] . Adeh iNa 282 (1 H: 8 hir £3%ed HEBbYed ald AwREriBYce with
NHACH 32% (15 L) 2-fl uoro- phenyl)-[4-(4-
thenPF?%Fl%ﬂﬁﬁﬂQ%ﬂ Pﬁ Fayé)Eﬁﬂﬁnﬁﬂﬁ?Fﬂ Efiy|]- met hanone (3

g, 7.8%i¥HH hndnsdébndlchinebitlofi wbwber ©fpobHitiidAeanst
stir for 90 mn. Dilute with water and extra W th

OPPREEEE WMReOfl SPiARaT i TELGENERE AGH Ywi th

confidbti @y esheGoupddhyNsehhadt 4o, adbyhey prsdNaP 3hnabdion
evaporat e under reduced pressure to give 1.8 g of the

mempPER b eI GHRG5 8047 St 94T SEBE EST L) Gisris PRAppICe
toggeﬁggratlon 36
[ -r5-ri-Methy I-cchoE p-tolyl-2J7- eﬁrazo
| 1- 3- r imgansifoar LQEAT anaﬂw S)egf“§85u?}ﬁ%llltr % AFE- ur ea
orlghlaé!grQ&'SEﬂHﬂtQ%.l@'ysﬁéfﬁ&dlcular to said pipe elements;
5- (I - met hyl - cycl opropyl ) - 2-/;
and. tonI 2//-pyrazol -3-yl | -car bani ¢ aci d
2,2,2-t41i @Jﬂd%fvci'tg’t BMEl@f’éI%d (Reeranabhod d&uatre2@ubfaces
7. 94 mol and 2 equi v)_ and
andj eKReRK; PH- qwfﬁaﬁphl?lw FEPPNGi el PP R tar 58§ i ¢
cor@ekdtd ehd 1 RYtIH i L3 tar aﬁ&tﬁﬂl@."ﬁtﬁl@ﬁ 28spdeB @ .sadd94xis
mml ,” 1.0 equiv) in 7 nL of anhydrous DVSO, add
to a@ic%ﬁ?oiﬂﬂ%t&’rﬁﬂll&m Re™Pef PEA, 1.36 nl, 7.94 nmmol, 2.0
equiv) and heat in a sealed tube with stirring for 20
hours at 80 OC. Pour the solution in a 1:1 v/v mxture
of 2di chrerrRItIRGTe@PaRdPiRR FWRIERT ERPIGRES 13 FGdagus®
claRbase Whife i il eBBLARNE, (FasX 220 ol pntaffoashyltheess
conbi ned organic layers with water (2 x 50 nL) and
thaggdeous sodi um chloride (100 nL). Dry the organic
sol ution over sodium sul fate and evaporate under
reduced pressure. Subject residue to silica ge
chio mFBE?%W%?WlﬁgPW? MR ARG S/RETMERBM ATBHG G0
Cla@in%c WHeP@i(@r@aS.Ldf Qoather gy IhD & Q)frlentatlon angle
4-(4-{3-[5- (I-nethyl cycl opropyl)-2-p-tolyl-2//-pyrazo
betfjwegnyfly4" and 4~
ur ei do}-i soqui nol i n-1 -yl oxy) - pi peri di ne-1-carboxylic
acid tert-butyl ester as a pure foanmy creamsolid. 59%
yield. E$+(mz) 597.4 [MtH. Add HO 4 Min di oxane
(2.4 nL, 9.36 mmpl) to 10
4-(4-{3-[5- (I -menyl -cycl opropyl ) - 2- p-tol yl - 2#-
ryrazol - 3-yl ] -ureido}-isoquinolin-I-yloxy)-piperidine-
| -carboxylic acid tert-butyl ester (1.4 g, 2.34 mol)
i n dichloronmethane (20 nL) at room tenperature and
stir overnight. Evaporate the sol vent under reduced
pressure to give the title conpound (1.3 g) as a white
solid (quantltatlve) ESt (mz): 497.4(MtH).

-~ s =



above. Table 3 Exanple 1
| -ri-(4-Cvcl opropanecar bonyl - pi perazin-I-yl)-isoquino
wOneos/0p80ss 3- r 5- (| - met hyl - cvcl opr opyl PCT/US2006/041626
")-2-p-tolyl-2Hpyrazol - 3-vn-ureaHeat a sol ution of
[ 4- (4-am no-isoquinolin-I-yl)-piperazin-l-yl]-cyclopro
pyl - met hanone (Preparation 29, 214 ng, 0.722 mol),
[ 5 (| 1R eYELBDE 0PIy -cbupiltiabybedibpyy azeiordiny] ke
arbamc acid 2,2, 2- trlchloro etg% esterI%PQgparatage
Claimgl, 2gEeyR)" G219 ORHBR A LIRE @POLEpF BpyT BEHYIhRPRS®
to thQ. 264atidn idF 427k 8EEMBR at 60 OC for 5 hours. Cool
the resulting m xture to anbient tenperature, and add
water. Filter the precipitate, rinse with water, then
PENt apgy o AdKh A WIHTEON EFe (Al n60 s 0GneDtbd)] setordeabdue
to silica gel chronatography eIutlgg wWith a g%_dlent
Claigf 12 MWhsroHt &aist REFBRCE S f@ASs: Bret Aghe" 316 5729 to
inwedd§ £06m ek f Jueduel. (93% purity by LCMS). Dissolve
In a small anmount of dichl oronmethane and MeOH, treat
with 1 equivalent of 2 Mnethanesulfonic acid in
digchl Qﬁggﬁémt%@ﬁec%E]ﬁ@%cﬁ@élﬁﬂ@@%@manﬁk r&edprafing to
nitrogen. Triturate the resulting solid with a few nis
Claigf SpVBEENEDH SRR TN TR PREIAISS §Fre StRESARC 61 'the
contf rﬁl%uga§§o1(1§-%dc—%%%eﬁs55o [MtH ). Prepare the
I'owi ng conpound, after further purification by
reverse phase on an Xterra 30 x 75 mMm 5 micron M5 C 8
COJ UM US| B8nRe A AL pli pef cogpenus skmalt anadadrding to
bi carbonate in acetonitrile, in a manner subst antug;ly
Claimdl.oybesein $hd HBCETHEYE IRERT 58 FABE N EETHP
s:Ld%we(lllsr ﬂ)o@gtﬁo&cﬁ | 4OrBaRRBZ oY1 3t PhiP&fcAZIng- bn¥thés aqid @O
I n-4-vU3-r5- (1 -nethyl -cvcl opropyl ) -2-g>-tolyl-2gpyra
bacl ofall3afrpche@at Metitich S46PHRT bf- of
[4-(4-am no-isoquinolin-I-yl)-piperazin-l-yl]-(2, 6 di f

Iuoro phenyl ) - met hanone (Preparation 32, ap pr.ox. %
Interconnectable pipe coupling segments ccordlng o

c1a£r§ ]E)I dﬁ%tr'axh £Y £4 0R5ARMED 0B hanb&by/ | c#rayeas Opa Br Yd4 -
carbamc acid 2,2,2-trichloro-ethyl ester (Prepar t|on
proigst 3gE @gtteedenwt)waaw&}’d#F%p’f%ﬁf&%ﬂfaﬁﬁﬁg %
segﬂéﬂt% N My Eo%@g aQ 06 auspré@hio lethEasteners
resul'ting n1xture to anblent t enper at ure and artlthy
forbeditsirrbiat epPraALt Bad 42 ig SEIMENHS| Yy Mt GPRFEET ag®?t
fas%QQéfQ“H‘él'n%f %ﬂ?ugga@iﬁ Phasensspar adt Mrauixigr aatdt he
aqueous layer with acetate, and dry the conbi ned
arcoagerﬁwxﬂafﬁerOéveﬁl@oﬁﬁﬁﬁﬁﬁ§§lFaﬂeth%%rﬁﬁﬁﬂnﬁﬁﬁégﬁﬁﬁ%?
w:.tﬁegér'fc?doﬂeqs%wi@ac@bdaﬁcéalrde%hgﬁeei&n&h&é ca gel
chromat ography eluting with a gradient of 2 M
amoni amet hanol in dichloronethane (0 to 2 9.

Di gsol oL dikehl ssgr@ihanecerding to
Nb%}t ?%Eiﬁ%éﬁnﬁﬁe%béﬁuuva|é%?be g I\/hethanesulfonlcg
Claaml d, | vheticim grofepRanenanf ESACeRPAEEE 1R CORPELFRANM
lug) %ﬁ#%%@e@éﬁ&@ef:hgyéﬁﬁf&@h g&aﬁﬁe&eﬂ@rﬁ&:eﬁweaﬂﬂ

ra 3 m cronMs C colum using a
fasgeadrent of aqueous 10 nNIannDnlun1b|carbonate in
acetonitrile gives 73 ng of the free base. LCVB
ES+Q' z) 622 [M+H] ). Prepare the freebase of the
f olLbowi Fryt e 2kl £l Pibe FA I 58 80P BEREH AHNPAPPy O
anal og t ahovethe S 2al3 g
L e L R R o e anrs
aC|d 1 NinDCM( 1 eq.). Evaporate solvent under
reduced pressure give 0.151¢ of the conpound descri bed
bel ow. Exanpl e 5
| -("5-fer?-Butyl-2-p-tolyl-2ff-pyrazol-3-yl)-3-n-ri-(
| -inet hyl -cvcl opropanecar bonyl ) - pi peri di n-4-yl oxy1l-
i soqui nolin-4-yl) -urea Bubble nitrogen gas through a
sol ution of
| -(5-fer/-butyl-2-/?-tolyl-2i7-pyrazol -3-yl)-carbamc
acid 2,2,2-trichloro-ethyl ester ("Preparation 17, 203



hexane: AcOEt 50-100%to give
NI -fI A -met hyl - cycl opr opanecar bony”- pi peri di n*-yl oxy]j
WO 26803p08ass| i n- PCT/US2006/041626

4-yl}-3-[5-(1-methyl-cycl opropyl)-2-~-tolyl-2

-pyrazol -3-yl]-urea as a free base. ES+(r/z) 579.3

(M+tH). Dissolve 0.3 g of
secolnd{ Bnéula(xll'ﬁ\/t%{rﬁ)éhzéﬁcl}s@@fw%&ﬁbﬁ)aﬁéd plperdrdi rodsyid

I soqui nol i n-4-

flrsg FBd(ﬁe?@%qﬁﬁoné‘?(beﬁFo‘ﬁ?‘Pﬁerf FEFPEGE YT » SR azol -
angu»ila]ﬂgr §aidit H Gkerenst nmglmppa,adtad@ua@és mMsadid a

solution of methanesul fonic acid AN i
angw%aéHVoP%ﬁﬁﬂﬁﬁh@uréﬁéﬁﬁrﬁPl?ﬁ?(ﬁa390F$8ﬂ?nEHﬂ%¥m?educed
posﬁﬁ%ﬁ%is oh %1@193551§t95nhhﬁ:k1 Iahlgﬁlael]}a%hfﬁieraﬁach

white solid (quantitative). ESt %ﬁ 579. 3 gﬁ when

surfacesaPl FPREN SGWch §SEBRPOATS S ReEnfe &8

said %@5&@%& aﬁé/ c@wnog@ggth@rtm pepangt bans degeritdsedo
above. Exanpl e
rotafel Fedgt {veEly é?o [mey ROt Bt AU ARify PRLDI OBLSAR e
subst)anltfrlgﬂg9| P& SUHH iRk koYY piYepenamenes| - car boxyl i
c acid am de Bubble nitrogen gas through a sol ution of
| -(5-te7-/-butyl-2-p-tolyl-2//-pyrazol-3-yl)-3-[I(pipe
rigin- A4pYﬁ9X&3uﬂE%H%”§@@Htﬂoﬂabié'dﬂb%dd&?ﬁgpafééaxﬂhg
39, 100 ng and carbanm c acid ghen ester
memiye3p agdngndopoRt iR J°F & PRED PF PR 6B 1T Next
sec&dlqlgﬂ;\g di j$9Pr ORHaIcY l-aLBBeS 200 dHd- tb- dnamol ) .
ter stirring at 85 0C overnight, partition the
relar@mhéﬁ PRt @Rl RRGRet 1BPhGPIRIE A% (15 nl) and
SaturaEnggoghgﬂgéﬁdﬁyfQQ@@QQn§5£bgﬁéntslS@bahecbﬁ@ﬂlng
aqueous phase and extract twice wth eth acetate:{#Tﬁ
segpgnte FEALNIDRyPEHe FoBiedCorPafieHIras® e&vEP R hACe
mtﬁ%ﬁé‘to%t%dsﬁ%&@éﬁ ree esalaujbhﬁétehﬁﬁérﬁlé@ to silica
gel chromat ography el uting with hexanes and ethé 4 at
acet at €iggtgrpd Lt CUBEraiPROSRP TS POFELGRed @
oppgssft{éﬂém)dsiség §a£Mﬂ3ua@(%ﬁQE§cgé tor adjBétybily olyl -
yrazol- -v -S-l]l-ri-r -fluoro-benzov
connetipierd ¢ne CPPBXYRS | SBMAT0FPNARY T va S7eSy FRPReE1F™ a
emﬁgﬁgtﬂé%.%gmaé;luéga]@iylt:i(g'iftfe@l%tgiguf&f iRl ¥hidi segments
-pyrazol -3yl )-3-[1 ('pi peri di n-4-yl oxy) -
togeslejui nol i n-4-yl]-urea ( Preparation 39. 110 ngy, 0.221
mol ), n?eajnlsu@BQb§8€Qtﬁag5‘@a‘1d( 3éghets &1%&%@@ to one
HOBt (35.8 ng, 0.2 mol ), and DCC (54. 6 ?
anonher)abcmtrﬁp eslm_svra%n @@bﬁéﬁnieaHY Fﬁiqrtp&ndtlﬁ& ar to
oReur sfiltrate into separatory funne
5218 ﬁ%%%ﬁ?lﬁéggcmd‘é‘ (100 nL). Wésh with | N NaOH
(2x20m_e) copsRli Y BeEEblRNRpPErYeERISBE FHrAuakS; furfaces
andcéﬁgegdﬁra?-j %Q'Palmfgbsﬂt YRSy, Geihaeda od Qs'?é{:}n{érlt@y @aiwith
sat ur at . sodiumchloride (I1x50nm.). Dry the
con@enbtmé@emgam@nﬁﬁas@@g\el@% YAthnFetpec ¢o Fmaifepxis
to &Qsemtégled %@Am@ felndesi due to silica gel
chromat ography elufing with with dichl oronet hane and
nethanol to prOV|de a white solid (109.8 ng, 80 %

?Edt e‘}Et%-(é{gt it g_%lm_g %L%ﬂfng Poseohye D 104G Qh said

conq@ynazoha% @ﬂ)OEEBPSaGhP@r@Pglq:iﬂﬂsuéhéﬂb%nzoyl)
riperidin-4-yloxy]-isoquinolin-4-yl)}-urea in
di chl oronet hane (2 nL) and nethanol (2 nlL) and add
met hane sul fonic acid (16.56 ng, 0.1723 mmmol ).
Evaporati on of solvent undgp reduced pressure give the
title conpound as a white solid ( 119.7 ng,
97% ES+(m z) 621.5 [ MtH-MsOH]. Prepare the follow ng
conmpounds in a manner substantially anal ogous to the
procedure described above. COUPLI NG HAVI NG ANGULARLY
ORI ENTED CAVI TY Cross-Ref erence to Rel ated
Application This application clains priority to U. S
PrOV|S|onaI Appllcatlon hb 60/730 305 filed Oct ober
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segnents 12 and 14 as the segnents are drawn together

to formthe pipe joint. A s showmn in Figures 2 and 3 ,
woaomplosgs segnment s 12 and 14 nmay have angul ar | CT/US2006/041626

oriented surfaces 36 and 38 positioned at opposite

ends. The sl opes of the surfaces are oriented opposite

to one another on each segnent. Wen the surfaces on

tWe  segnBpifs RplRagi &tenedldd thaclagmr el attereiassaid

when the segnents are straddling pipe e]enents .18 and
concRGL LErE i SEQFOHEE R e L SGERNErE - PTG
engagenent of the surfaces causes the segnents to
rotate in opposite directions relatively tao.one. .
afdt heP RHRRUCUR1ARPs29B°THART i %ﬁf"éﬂt {yy wnekein said
oricsi¢hst Rt iy iRependiedl aspdhideheol engi toithniain afi said
42 of pipe elenents 16 and 18. The relative rotation
segmgfitfhe segnents 12 and 14 is desirabl e because it
forces the arcuate surfaces 22 and 24 into engagenent
wth the side surfaces of grooves %G,inlghgﬂ?%gen'said
ellémenfsPErRl IR 1Py PEFPYILRT t1%e G161t T abotRe T
arc BNES sukfBees IO NG 2BdibDIHI Divar@l yWErbmasa pi exententg -
axi al expansion or contraction.ln addition to the
angul arly oriented surfaces described herein, there
arg ot Repi pransud10mehicestingy red aliade 16t avharenf aiel
couplin% segnents, such as_the crescent sﬂaged .
ATCYRHG FUSEBACE MES FURSTAG ERAL Y nePHe BIPES c BhPS hipish
segii:fave as disclosed in U S Patent No. 5,246,257,
hereby incorporated by reference, or the use of offset
apertures in attachnment flanges as disclosed in U S.
Pat-ent aNgipd, 86Dkl Acsedhegeby dinder par avkdréin said
reference. To connect segnents 12*$n%8ﬁ4 each ‘0
ConGRGHEHCORRS L EBRNELTT o T #5EPEY pokITHodIEd PRE T 5 PBE t8
spaCdis AfctiBe 8608BAt ot Badexaspdie Wadlluateatrddi to
“Figures 2 and 3 , the connection nmenbers conprise
saigrajdaEldfis 44 in the formof lugs that extend
outwardly fromthe segnents. The projections have
apertures 46 that_receive fasteners such _as golts 48 .4
antB nuths PEEEWAPERL LRh A 19 GHEENED, C LUk & 1 hEREEG BT R
contéc@Wh bR rhecdhgvisd anad roBe gR®ideiions\Vbikkending s
advant ageous in certain circunstances to increaae t he
outwRHLEN tt;%m@f thReSof NPt A Forht PAYt TRIWIS i £g*
proJEGNEM S oUWt adXhBed o thickikat Bhitdndfs tthe aaguebasly
deforns the sealing nenber 16 through jts en a%enegt.
conppehing Saidd eRAMPECSOEARNSANOFRSY s Hi 6t P& M5t "t o™
adj distoly dhmtshaBee0fot hers8ald RE i BSOS eddy @ugRther .
rotation of the segnents. Summary of the Invention The
I nvention concerns interconnectabl e pipe coupling
Se%g.emﬁ’pi%ﬁec RoRpSshhéonakbe1isly addblagn & sealidigin at
menper and end portions of a pair of pipe elenents
1ea§ﬁga§%d0@mﬁﬂiq:@éoééﬁFFﬁ@Srﬁﬁﬂﬁﬁisﬁéras@%ﬁwﬁ%ﬁ}qﬂwénpipe
ape%ltﬁg@nﬁﬁef%otﬁ% hBafhdl 0o aRieifbabh oSt dterdeach
segnment conprisés a pair of arcuate surfaces adapted
to interface with the outer surfaces of the pipe
el ggent g, Fid $oudnIngeL00Gr SORQS LORiHEIDEI S
areposi tioned at opposite ends of the arcuate surfaces
corfodnagiipustEBt yadshfeatl ing BreLouSPiAgS bR tmameer
8L 2 THE.CeARECHLQ0 ) FEIDEeS S 1ar @add] HsiPbding a
C°“?’?3%t9§ﬁa%| Qf?}(g)l?ﬁ%r'av%nb%glt he gse}nent S tgogit her . |-gl rst
and second angularly oriented surfaces are positioned
adj acent to the first and gsgcond connection nenbers
respectively. The angularly oriented surfaces have
opposite slopes. The angularly oriented surfaces on
one segnent are positionable in facing relation with
angul arly oriented surfaces on anot her segnent and
engage one anot her when the segnents are drawn
t oget her. Engagenent of the surfaces causes the
segnents to rotate relatively to one anot her about an
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rel ati onshi p. The pi pe coupling conprises a pair of
the coupling segnents as descri bed above. The
wonvwrnsmss further includes a nethod of securi RQTUAZI06/941626
end portions of pipe elenents together in end-to-end
rel ati onshi p. The nethod conprises:(a) providing a
pi pe coupling having a pair of coupling segnents
subs@gheggfﬁyt&&”ﬁa@h@&ﬂgrhﬂﬂ’@ QreRdnet h@iHuydd RY zed to
segnment s’ each having arcuate surfaces adapted to . hi
receiiNperfae e Ra ¢ lEMENBAL e?ajs%rs’feé'&eP‘angtB%S%ﬁ?é’se,d i 10
saidg%ﬂl:a{?i}u@@é} NENtS 1836 NrBavily 2 coRAC YLD Vi) Sddmened .
etween the arcuate surfaces and extendi ng
circunferentially around the segnents, the concavity
bghng §dép%§¢c5®1&%§eh&£§o§d ldong1eeiber, wherein said
concavity being oriented angularly with respect to a
rotading DRRBAt EIEESEahtFal | 3PP Srendi BuPatat t%e&tﬁg
surf%ﬁlc%ge BESpeéD)vQs =@k Bed NEaRIGROEDI 8854 Of i #die apidpe
el enents between the segnents; (c) drawing th
secapgl FIoRRGCE EYRERT SNt BReRREY TR Sﬁgfﬂﬁnt-he%ﬂf graularly
oriclifacesrQfed N RIRS eLERBAL Shakitly bRpaLLDE d1pes, said
coupling segnments in opposite directions about the
anguberd vr eraenved ysutfaeRe aRoPRRroaiteSEEBFi BAtT g t he
posiqiq.\ente'deﬁlsEgélr?é]txleﬁlalt)(oﬁ_e{h@%dé Rir1y0othenpédPesurfaces
el enents . Brief Description of the Draw ngs Flguzggﬂ
on gnptderoAgidudesmants i GRAPIVISWHT 2ROFPFE TR MtSHt ng
segrierit P8 rEOHPL IR0 ReAHA BAGt BabdEnpIdak BEbmelt UES 2
I's an expl oded perspective view of a pipe coupling
rotafer orediatg vedyt he P GRokher FPYHr a3 d 8XAR 8kpFYUE
subsi A8 418y BErbOSRHP.CRUPLLDG shtwlichehtgure 2 |
Figure 47°is a front view of a pipe coupling segnment
according to the invention; Figure 5is a bottomview
of 54 he PiPeLEQURE | L SEHIERL cSAOWRA HIPtduhe 4f;pipe
Figure 6 is a front_view of another enbodinment of a 4
elemipes cﬁm?sqgthﬁg B@gffmi‘rtt?a@@éir EFZ%t%%T}%Wu W@i?ﬁ?%ﬁn,saja%‘in
155 g2 £n Ph &L @URPIERBE §€JTEN
porg%%%%%ﬁhSE?gu?eﬁé %H%ﬁﬁéﬁﬁ_gdvDespription of the |,
subFrdrodiatdit SYFigoreeey nrafidesh8di @ P GoPPrhging the
Steégggppt 52 according to the invention. Segnent 52 has
rcuate surfaces 54 and 56 adapted to interface wth
t he outmrovigdingcespife pip@lénanBaring & @aktt ¢isgoprling
| iag{p% t wge SHE T @6ES salfile coapliigi S
Seg@%ﬁ%%e %m%?dgga??énggﬁg%%a%%daﬁg a back wal | %4 7
segmethae heatlt dlavhagshdewriie SUTAFgaFarfsPietd &t ddtshfrates
. R6 d ! LLi i engi @fcdif iegUBkbRENnt s
e o G ahd 85 have pood Lo s e
eachndawhen & mopcenghygeres Hiamedsherdees ihRGHere
surf§O0ENLnd N H 2013094 81 AL L L AReY 2 BYSLrdlies GRUR! kBEments,
segnents to rotate 1 n opposite directionsrelatively to,
saidnecapatitr heiogt 2dApbsd ScTFecrilvei 8 Sedsinghimegey, said
] r..L | ] ax| t | R&is
S R S S
origphbér suftanid ald yaperperdidudmad tat seppdrinee deasnse
t he coupl ing B2 138, ,eX ; ents
comnectret e B e SR e e 4o
betadapt edid osemeeitee fasteners such as bolts and nuts
for connection of two coupling segnents together
straddl i ng pipe elenents. In the enbodi nent shown in
Figures 4 and 5, cavity 58 has an angul ar orientation
with an orientation angle {8 neasured about the
rotation axis 70 relative to a datumline 80 that
ext ends between the connection nenbers 70 and 72. The
orientation angle 78 of cavity 58 is defined by the
angle 82 of the sidewalls 60 and 62 relative to a |line
81 parallel to the datumline 80. Orientation angle 78
is preferably less than 4 for practical designs, and
may range between 1/4 and 4 dependi ng upon the
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rotates about axis 70. Cavity 58 is, thus, angled so

that, despite the fact that the coupling segnents
woabmtoesosgl ati ve to the pipe el enents and the BealiSn®e6/041626

menber, the sealing nmenber is received substantially

squarely within the cavity and is not distorted by

forced contact with one of the sidewalls as a result

of thegrafald eRiMhesusOUY ifRgGrsagBeDhSe Shaicemeht awheld
to one anot her surroundjng seal i ng nber and pi pe

the ehEaENtYriaras ﬁénﬁé%d9?¥ﬁqzgaqmﬁnFﬁétagﬁomn in Figures
1 and 2oyat Ry swikl cBgpl g isldngnskevedoproiprosite
directions due to the sidewalls of the cavitiesh b
direehgagP ngPeHe & AYS ETARL Ve tRaOTE | BTG Rer oY
orie@dRgubar ky; oriLntedsasusesaid had yabeypendboina segsemtis
are brought towards the pipe elenents, the arcuate
pipesglfREeRES54 and 56 may not initially align with the
grooves i.n the pipe elenents due to the initial skew
of the segnents. As_a result, the arcuate surfaces may
N8 -pr PEETSORNRFAGE LENRLRR JARHRY 1280 SPEESRERS t HEThance
posi®fi chHble kSRl dANTRNE, sealind Suabéantagees pexicihaf ef a
the outer regions 83 of the arcuate surfaces 54 d 56
paimiedr ®ipReyl amen ek sEorEat B Haked G PSR LLBA AT t17™t he
secuiQQVesihNpihe NihRnekefBHESher |ih @RAR6Fet@uUPl i Ng
segment en%odlnpnt 84, shown in Figures 6 and 7 , the
reladgdvinepige Veew vt dedhi AroT ST (CYPEESEREt ors. I n
this eéagahﬁ, of herRiaakestipE 88 S atdpted tVoipnsrsant arish
88 and 90 positioned at opposite ends of segnent 84,
the pwkex mradprees et crridorppsi 1 ¥ Het ween the end
sect or g4 Whegnd H e r3eebahSced &n PR, pbbitSoned at
advant ageous that each end sector subtend an angle 94
oppasti tEh iS4 5L apdil d R HPEEI EUEEREYF TQHhPERHSERP Ghgl e 96
; Ocolb NEly agukar dbsifidindd OrRsiar eoghéerion
Coné%ﬁﬁ% 0o EF%TheﬁéndE%ecpors 88 and 90 of cavit ,36 are
membpig S dredmg adedstalhy tHehtraaPLe skt dirrag’zmﬁysgﬁ j jegments
tog ar. orientation. Preferably, the end sectors 88
and 90 have respective orientation angles 98 and 100
| ess t Harrsabang BeCatl aweMéaBiBf @F HyP D EREBRSAbout
posﬂ'éf’o a%ﬂ%%_tan@ cdNid i@ tehe sl dhbess@aidiccRdebsiont
angul arly oriented as_ defined_herein.Preferably, the,
memlpe¥ ©ritegHest LAAYY eSS anguienlyf O Heteitt sYEEpGRE RaEd
niLuge Bridh€eq ARt sS BGMBAE Ssaid
oppé?ﬁt%?%?:rag|$5§gs? réﬁ?gﬁctile iron but could al so
seghentrbeiew Desplacrill ©rimERiAEITE+IM P TELS 2P RTLY
ori&?téi AVANA08QUSH & GhdMRAN LhgmaRg WAl LRidagAhat bee
of the cavity during casting of the segnments rather ,
anothen Wyemeehionsagnette axeasErg. tIaetRom@nGuCalroRs said
seglq%\u:ggt@ Ruial LY. 0« SEF LY Snkl aMbeies: aticut! agesxia
the preparation of the pattern for casting of _the
orientupfi supstegprdni 1y Therrendissdasi 5P| 52 M Rifea G608 F Bf
angcouplings which deformto conformw th the shape of
the pipe elements . Because the |linear notion of the
segnents erdaygtvopesi oirnasb PELHRER B4 SEfUei e SET R CES
e ity ' L0 anguha o4 d ntONlg¥ihe
ande%%pglg(g?%? sélécln mlffgg%fép%flewr)ri ddl g@sg%i{%ré%gﬁg‘ fected,
confheitel be¢ine|divideit bute raversailisy eheserttRie SéctBRSt
tends to have less distorting effect on the sealing
menber than the end sectors, which traverse the
greater distance upon rotation by virtue of their
greater distance fromthe axis of rotation. Although
t he exanpl e couplings shown herein have two segnents
and angularly oriented surfaces to effect relative
rotati on of the segnents, the angularly oriented
cavity is applicable to prevent sealing nenber
di stortion in any style coupling wherein the segnments
are rotated relatively to one another out of the plane
of the coupling. Further exanples include couplings
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menbers being adjustably tightenable for draw ng said
segnents together; neans for rotating said segnent
wahoostoognss axi s ori ented substantially perpendi eqiras2406/041626
said pipe elenents; and a concavity positioned between
said arcuate surfaces and extending circunferential |y
around sai d segnent, said concavity being oriented
one ¥Fdhakl ¥ebidis nespecbriensal chraxilartly wécki wespsaitdto
. sealing menber. 2 ., Inte conneq&9ble pi pe coupling
Salds@@‘ﬁr@ngg LECOT r?é‘lfjosﬁ‘;%lﬁ? 1™ Mier ei n said concavity

has an orientation angle less than 4 . 3 .

I nt erconnect abl e pipe coupling segnments accordi ng,.
S T i i e B R e
claian@ze hetveen ddi8 anticdvity 1atdincekredhabl ipstpend
couplin% segnents according to.CiaiQil . mhe{eég said
secqpd PERCHA TSRS TV FEK B bppigit Y8 EHe ¥dtat i on
opp&git%aie?ld%egﬂ'eg%ﬁi éi:}:gmegﬁt eandnmeacidatilee spicp_e:écpmﬁpi’dm:gled
segment s accordin o Cl.aim erein,said arcuate
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anguldly hit@r cespect ald eaphipexcoupd irgresegnmentd sealing
according to Caim5 , wherein said arcuate surfaces
memb&r substantial |y continuous al ong said segments. 7 .
I nt erconnect abl e pi pe coupling segnents according to
Caiml , wherein id concaviti.co rise; first gnd .
second EiEFEGAPMTFEC IS PIREICPHP s s F & afi 8R°T o™ dive =°
ClaBhaihernmardia batk ol lseatbashesdch s giehdsedennyls .o
- . Interconnectabl e pi pe coupling se nt cording to
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pair of projections extending outwardly fromthe ends
of each of said se nts, said projections bein .
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adjustably tightenable for drawi ng said arcuate
lesg ke s of said segnents together into engagenment
Wi th said outer surfaces of said pipe elenents. 9
I nt erconnect abl e pi pe caouplin egnents according.to
O3 m LRCGHEPBRRESTLS GHEP GREPLFTE of T e PP BRGTID B0
Cla®RMM | SRfer@inugahavéimny suttaper hutre iheseiditaugbn angle
adapteﬁ to receive said fastener. 10. Interconnectable
betpede Botpla™y bsegnents according to daim1 , wherein
said rotating nmeans conprises first andsecond
angularly oriented surfaces positioned @Pjacent tg.
saf@l fi% R FoERLHHE PEh e bt feEtRvely, -
memBat la @MU Aoy tebhend e th PHifraees phpyi apeppesitoe
sl opes, said angularly oriented surfaces on one said
secuE B T2 HRiHE S 5L PPERm ISR ad PnGR eF A5 6h wi th
reldBguhanly, Wdignbede sebigiciesy Qdmprekheg: sai d segnent
and engagi ng one anot her when said segnents ar e dEamn
t oget heF1%fid 384U SPRGPS sF W RSP FETTERET ot S coupling
seghth8t hyel Vg t:0 aRe 8RCLAQIadDRHirreakl addscd itenti@berface
. substantléﬁly per pendi cul ar to said pipe elenents .
witpithe SpRr COWIPCRE ﬁ%s?%%QNEﬂﬁeeeéFwﬁﬂg?ing a sealing
nmermber  angsenthPaetbRl Scndt R mehbptHep&d @iTRAka bor
securing_said pipe elenents together in_end-taq-end
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a pair of arcuadte Surfaces adapted to interface with
the outer surfaces of said pipe elenents; first and
second connection nenbers pesitioned at opposite ends
of said arcuate surfaces for adjustabl yconnecting one
coupling segnent to another, said connection nenbers
bei ng adj ustably tightenable for drawi ng said segnents
together; nmeans for rotating said segnents relatively
to one anot her about an axis oriented substantially
per pendi cul ar to said pipe elenents; and a concavity
posi ti oned between said arcuate surfaces and extendi ng
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orientation angle is oriented opposite to the rotation
of said segnents . 15. A pipe coupling according to
wahkeisrodoks wherei n sai d arcuate surfaces proj eeCT/US2006/041626
radially inwardly from said segnents. 16. A pipe
coupling according to O aim 15, wherein said arcuate
surfaces are substantially continuous along said
memkb@egnealisg. adjhistAbiiypeicouplalie dogoddaning csaddaisegnents
N m?Frein sai d concavity conprises first and second
ogeii§&al | s positioned in spaced relation to one anot her
and a baektwald ssicbadhedgt sy drsiederd! ferfa®s A pi pe
coupl i according tg.Cl aim/11, r-ei.n.s
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and S FTIPS, Céﬁ‘dgrggecro%l EEKI ?ﬁau%egsr?elrﬁj ST ép‘:‘lupde
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nmeans .conprises first and _second lLarl.y,.orient ed
one F (rdis SPESRER TR PASTLrnete Sl dani ol sarere to

said idSits ard reeednd sonheekilangmeehiess. on each said
segnent, said angul arlyoriented surfaces on each
segnment havi ng opposite slopes, said angularly
orient ed pipel acesl My erecsdidgsegnerdieisngwhesein orreid
in faci,ng teLgtion wi th _angul arl or&en%;% %gggaces on
coneagher % L d 1 €8 Rt &Sénaggi ngoohe AifotRer “When
resS&dt th EAGNRRES t a6Redraljandenget beoppaost ttausidsgosasalid

segnments to r te relatively.to e .anot her ,abou
seoREty s o R Ba SUe ATEE Py PP dPae £ sai d
secPbpe, dLrErRRhS. s22tord vEiodrabnsed nngd afrdgi ngtiend

ortions of pipe elenents together jin end-to-end
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el enents have an outer surface of substantially

cylindrical profile, said thod c ri sing the steps.
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sai d coupljng se nts_each having arcuate surfaces
SecEﬂﬁpﬁ%ﬁF%ﬁ?ﬁ %Pe?ggiﬁ 9 t1° t'he outer surfaces of said

pi pes, said coupling segnents each having a concavity
posi ti oned between, said arcuate sur;aces andhextendingd
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concavity being oriented angularly wth respect to an
axis oriented substantially perpendicular to said pipe
el enents; positioning said end portions of said pipe
el ements between said segnents;drawi ng said coupling
segnents into engagenent with the outer surfaces of
said pipe elenents; and roiating said coupling
segnents in opposite directions about said axis
relatively to one another therebyorienting said
cavities substantially perpendicular to said pipe
el ements. 23. Interconnectabl e pipe coupling segnents,
each positionable straddling a sealing nmenber and end
portions of a pair of pipe elenments engaged with said
seal i ng nenber for securing said pipe elenents



opposite slopes, said angularly oriented surfaces on
one said segnent being positionable in facing relation
waoizods/0asngsll arly oriented surfaces on anot her SBCH/US2006/041626
segnent and engagi ng one anot her when said segnents
are drawn together and causing said segnents to rotate
relatively to one anot her about an axis oriented
subst amt ipdlpley cpephimngliscucading sai dlaipesel ehenesy saidl
a_concavi.ty positioned e%_ n j rcuate .surfaces
enda%%ct:e%ser%lcﬁ% g °Ci ?Eb?ﬁeteartgr? :Agﬁ%égl?%ﬁvﬁe %Sg_l/ % séa%reﬁt',
said concavity being divided into a plurality of
sectors, at |eastone of said sectors being oriented
angularly wth respect to said axis to receive said
seal ing nenber. 24 . |nterconnectabl e pipe coupling
segnments according to Caim23, wherein said concavity
is divided into first and second end sectors
respectively positioned adjacent to opposite ends of
sai d segnent, and a middl e sector positioned between
said end sectors, said end sectors being oriented
angularly with respect to said axis to receive said
seal ing nenber . 25. Interconnectable pipe coupling
segnents according to Caim24, wherein said end
sectors each subtend an angle of 45 and said mddle
sector subtends an angle of 90. 26. Interconnectable
pi pe coupling segnents according to Caim24, wherein
said end sectors have an orientation angle |ess than 6
27. Interconnectabl e pipe coupling segnents
according to Caim 24, wherein said end sectors have
an orientation angle between 1/4 and 6. 28. A pipe
coupling positionable straddling a sealing - nenber
and end portions of a pair of pipe elenents for
securing said pipe elenments together in end- to- end
rel ati onshi p, said pipe coupling conprising: first and
second coupling segnents, each coupling segnent having
a pair of arcuate surfaces adapted to interface with
the outer surfaces of said pipe elenents; first and
second connection nmenbers positioned at opposite ends
of said arcuate surfaces for adjustablyconnecting one
coupling segnent to another, said connectionnmenbers
bei ng adjustably tightenable for drawi ng said segnents
together; first and second angularly oriented surfaces
respectively positioned adjacent to said first and
second connecti on nenbers on each said segnent, said
angul arly oriented surfaces on each segnment having
opposite slopes, said angularly oriented surfaces on
one said segnent being positioned in facing relation
with angularly oriented surfaces on another said
segnent and engagi ng one anot her when said segments
are drawn together and causing said segnents to rotate
relatively to one another about an axis oriented
substantially perpendicular to said pipe elenents; and
a concavity positioned between said arcuate surfaces
and extending circunferentially around said segnent,
said concavity being divided into a plurality of
sectors, at |east one of said sectors being oriented
angularly with respect to said axis to receive said
seal ing nenber. 29. A pipe coupling according to O aim
28, wherein said concavity is divided into first and
second end sectors respectiigely positioned adjacent to
opposite ends of said segnent, and a m ddl e sector
positi oned between said end sectors, said end sectors
being oriented angularly with respect to said axis to
recei ve said sealing nenber. 30. A pipe coupling
according to Caim 28, wherein said end sectors each
subtend an angle of 45 and said m ddl e sector subtends
an angle of 90. 31. A pipe coupling according to O aim
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