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| SOSORBI DE DERI VATI VES AND THEI R USE AS FLAVCOR
MODI FI ERS, TASTANTS, AND TASTE ENHANCERS

wW@e@ss1Ref erence to Rel ated Applications The pPEBES009/035865
application clains priority to U. S. Provisional

ehti t ea 1 SPRERF e BV b SRR g a5

FLAVCR MODI Fi ERS MEABIGN 5 MINRUPATTFRURMHANCERS", and
U.S. Provisional Application hb 61/ 139, 421, flled

Field afdhelgyentiony 2008 and entitled "1 SOSORBI DE DERIVATIVES

U FLA IFIERS TASTANTS, .AND TAST
5 S DR S AT B T v

ready foefecihghitel wnhmemerneeatfdnrcaiaﬁésea‘mﬂy ahd redsep@ses. Field of
the I nvention The present invention relates to
i sosor bi de derivatives and their use as flavor or

Backet ASH% 1 MR, { L85 such as a flavoring or flavoring
——‘gagenrs—angléﬁav or or taste enhancers, nore
phtethanidabeduplingasor Mn(ngmleﬁleﬁtaﬁigethﬁp&icf 1084113l cORTBYIAE Y
fIavorlng agents and sav&%i flavor enhancers, for
(v

mtercqznc%%}g le B%gpéqrg@@gt arg pasigp @m@f@reml@lyowrroundmg the end portions of
] § 1] " _

o xSRI SOOn e SSRALOUDR AN g v

like itggo npcxshpormnshea/my aoplpe tikp Gurnd SPipaviembee mcetibgdpd iock, pipe fittings

h f oods, bevenf /or gﬁnestlble conposi tions to
suc a? Pgé,ecapﬁgp %lé"ltS é\/e %}lil‘[rp cmqegﬁéu%%va&%mducers
stralnetr@aéstﬁaglrsep@mr Fbﬂaﬁ)ﬁ%tﬁ@ﬁkg types of "tastes"
(sweet, sour, salty, and "umam ' Vsavory), the
blologlcal and blochen1cal basis of taste perceptlon
mgs orlg nder st ood, and nost taste | rOV|n$
g1 R Reserreln R BER B St P frapgeryfasgs which

projecbtadRIg ihwhdly 266 (B RQUsiY HALRSH2- thQS‘lﬁexOJurfaB@s i tH@plpe elements to
known basic tastes is the "savory" or "unmam [ avor

be joingtl. ﬁﬁﬁbﬁ@életﬁme@lmnalﬁéc plaj vE o vesh bedileid sis M@Wac@mmmdryd

conhgggg%gs b r)lgalge%ent gw%eéx peb e?r\élg%}% ?ﬁf&g?gquﬁhte Ip%%%lqrge%%wldes

mechahapreogalgeoally Riif@nt @asirésoRst thepipe @Qn{bﬂ%@e&amm&lp}é@ fe¥en under
litt]l e progress has been made in identifying

high irdernpk pressare andstarpalierses. oFheNp@sings d¢f§16k4ﬁ1mnultahahanaelft@vween the

o PEHGE iy ESHELL D8y L5500 RS P R s v

ends of oadhhdpe ¢lemsntnG cospdraesedthfins se@n@hﬁﬁe@ pfdv@dé@f ﬂtﬁh@ ti ght seal. The
lication. For exanple the naturally occurring
Segmeﬁﬁ@@@%?%’é%%h%ﬁlﬁa@ iyRGaiy & the Kypheldpemrbich npmr.»yct outwardly from
[
the o A B AR aPa By B S Lo SR LU BBPulich are
adjustatdg tightohatBE. driblevtbe tdpelcassowhiiPrandotGMP ar e bot h
difficult and expensive to either synthesize or
i solate and purify fromnatural sources and hence have
| TothRee PEASH LB waRPhb €88H100s by ﬂ'ﬁ@gy beCOIRENS 1R arB@RSurfaces on
in food conpositions. Less expensi vé conpounds t hat
prior mﬂughm@ﬂwd@ radiuly @ﬁcwwmraélwtumwbﬁﬂaatwaﬂy ma&tclﬁﬁ@onhesmldm,s of

comare Y OB F eothensed L B VBRI, L5 v coupins

used vﬁdﬂgrbb%@lﬁnp@él@in@ntb eth@ffad\{ﬁfﬂéumaﬁ[?'e YEdh @rcultll Sirfaes are smaller than
especially true if the conpounds coul d be used at | ow

the radi ppfccaintatere o H, 0w Saéfaqeé ofrilisi mpedemons Qu‘ﬁhﬁ@ of tiwsdrbpees so that the

arcuatgglﬁ“ﬁcgs g &/Iﬁﬁmbanla en FI[F éreo%&?]s O(Sc’rggefi{ a"P‘ r g?‘]l migg LS&P wﬂ?ghouldered

ot eet
or bead@igips tRARhRYthe hedi UATRIT A¢iB Grdddi gddag |eﬁgl«i,g_,eaﬂéjoutel diameter of the pipe
bi ochem cal phenonena of taste perception. For
adjacegligrint Beadioyspeuld@eept or proteins involved in taste
per cepti on have been recently identified in mammal s.
In particular, two differgpt famlies of G protein
coupl ed receptors believed to be involved in taste
perception, T2Rs and Tl Rs, have been identified. (See,
e.g., Nelson, et al., Cell (2001) 106(3):381-390;

VA Y. Y.V D . .
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Xis -0-, -S, -S(O-, -S(O2-, -C(R3R4)-, -C(O -,
-S)-, -U=NR3)-, -(OOC, -N(R3)-, -O(O)-,

WO NOBR3)136D) -, -C(ONR3)-, -N(R3)-C(=N-OCR4)-, PC/EB0#35865
3)-, -C(=NR3)-NR4-, -N(R3)C(S)NR4)-R5,
-N(R3)C(O N(R4)-R5, -N(R3)C(=NR4)-, -N(R3)C(S)-
-N(R3)-C(0)-C(0)-, -C(S)-N(R3) - N(R3)S(O)2

'ﬁ%lgg)gor%tﬁ?\%% zf la}\ll%\l&%ﬂ/vggn RF%SQ-&I eﬁxq%f%%gﬂ% (!\(|)(11R1?'21g§ and the outer

surfaceN{fRB9 ﬁ}ﬁ)@)e&men{sl\i(i B ELOL N s resuld( R tirké @ns@fn@)g iNE4Hation

or, -P(OR3-; Z is alkyl,
procesg 5%@%‘ P%C%{? C%PRg}IlegéP{@elfO??g Tigiaby fh?t(-‘@aplaql&lé igeived by the
hni@hi Wikl th {
cmBAy SRR ) LSRRl e epmens
channglg yThﬁt teyhpicigu b'sitlduaasﬁmbmsyh@d:d(mllmg hy yhiedikenit) removes the ring seal,
i-t ut ed hetero ubsti t.ut ed
uorie i E g e fitaRal e e S amid e beHides vy eleprents o be
joinedN @i <eA1 RABY bﬁ{Hé}ﬂng ssheflifded ihRtgh @k a"ﬁld %’équ ntfy stretched to
het erocycl yl al kyl, substituted heterocycly ﬁ
accomgmdpsdhe pipk eleorenss bis piterumeshy daskbactie lydricatRin m@qs RByual

mampg%&?/ﬁ gf tshsgef%l %tl ltcgg. gf ﬁ'%%ea(r:lgfg ﬁ%aﬂﬁ Slggq?%i{)%ltp@%/ (gments the

segmeiskenthlen pRIcky Biyd at asths btrdddtigd thaldeid Hthe H)%%‘?Jn@éﬂté%ﬂd »capturing the
substituted heteroal kyl, aryl, substltuFed ary

ring segf Jask {iem. sldwang pla@@@pnartkyq: sdlekents e@g%eathkem}llthe arcuate surfaces are
al1gneﬁ WoRthd F’JO%QC%%?AC@U?? ?elpgwler %%% ?t’g qtﬁ% g?liﬁ' %rg;%sleg}f:d through the

et eroa erocycly
lugs, thbane ageaht;ehdec&ubs thietbal e dn¢ aecc iwind 1@k b ORAMY Rbk¥hs toward
or. substituted heteroaryl al kyl; and with the follow ng
one anﬁ%&ﬁ@a@m@é}ﬂ thihsal and egpging thel ascuste fustapaithist the Besgves.
-X-Z is not -Oalkyl, -Oacyl, or sulfonam do; (b)
when A is tetrazole, and Z is cyclohexyl; then X is
nat evidiHohO he, pre\hlbhsf_‘c(e@)mftﬂ'dn inantat{) oﬁmhﬁﬂhaﬁcal%nﬁe couplings
coval ent .bond, t s not. hydrogen.. In another

accordé%gp@é S P?‘Pfeafb’ieaglé?ﬂth?tﬁb%ﬁfb%ﬁ% Dol dapdle @hfsagliseyerindividual
i GARELSHER 10, EUROYR 1 LU B L U1 8 b
disassgthiele @ndhreassesnbde ;He cohglirer dagnificaroting, eﬁﬁmabmhéxﬂeﬁmodd be saved if

i S. droe stltuted al k al kenyl , . o
the tecbaxs giel étgﬁﬂé‘%ﬁypamgﬁ oup]é%g/ttﬁqlﬂthég t%tlaﬁypwzfs?mblmg it and
then ré&@ieﬁftﬂ)@@ift\/b}ecé-%?%éc%m ed heteroal kyl, aryl,

substituted ary aryl al kyl , substituted aryl al kyl ,

aryl al kenyl, substituted aryl al kenyl, heteroaryl,

Summ%HpéftthéH}V%% heteroaryl, heterocyclyl, substituted

HBLBIULyLIyI, heteroarylalkyl substituted

heheinoadtionak Kidwn toeteeney 6f Ml&uﬂltl{dﬂlrmgsé%bﬁltsﬂanhﬂcﬁldready pipe coupling
. . .heterocyclyl al kyl, carbocyclyl, substituted
for joipizg @g@fiq:ryq:nts Wd toreaf gelatiq, An Netallati@Ricady S{pe)cRapling according

to the mé%r%%%ﬂves%g@z\ﬁé‘fﬁét (p%%}blecﬁinﬁ]} @?giﬁ_re(%ﬁgllmfﬁze pipe

elementN(ROGHSYrNR iR ut dIShssbn@Rhd ) R2, - C(=NR ) - NR2R6,
“N(R1) C( =NR2) NR6R7, -N(R ) C(S)R2, -N(R-C(O)-C(OR 2,
- C(S)-NRLR2, - N(R1) C(=NR2) OR6, - C( =NR1) O- NR2R6,
Mﬁ%gmggegg, QLORE, -N(R"C(O) CR 2, -N(R*C(O) NR 2R,
O-NR 2R6, -C(0)-C(O) - NRIR2,
(IQQ @N@llg@%ﬂl)r,allt-yR(f@gIﬁRﬂt%Rﬁéh ofathe sEiInRIRR inga pair ofontact

surfacgs(sid}'_gmﬁg§8nté_rac%@h%hé Wﬁ%&ﬁ@ﬁ&t@%@e e}qmg%sg%}gicpntact surfaces
being 1 } el i
g Eﬂg%gﬁggaﬁﬁl{l -I% il_e W(s@r\gg)g(mm tﬁBfe) e 1ts(§(1‘5k|?9 [3%0% 3\ f\ll?ngE)gleRgnd

-N(R3) C(=NR4) -, -N(R3) (S)-, -N(R3)-C(0)-(0)-

-(9)-N(R3)-, -N(R3)S(0)2-, -S(0 2-N(Ra3)-,

-N(R3)C(=NR4) O, -C(=NR4) O N(R3) -,

-N(R3)-C(=NR4) -N(R5) -, -N(R3)N(R4) C(O O,

-N(R3) C(0) 0-, -N(R3)C(Q N(R4)-, -N(R3)-C(O-C(O-NrR4-,
-C(O-C(O-N4-, -P(O(OR3)-, or -P(OR3-; Zis alkyl,
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the present conpounds, conpositions, and/or nethods
are disclosed and described, it is to be understood
W@ b@v/1ubess ot herw se specifically indicated PYT/URM®09/035865
clainms, the invention is not Iimted to specific foods
or fogd preparati on nethods, specific conestible
& rdedoranipg egehrahiheatcepats P at fqyened iseareat bivpdiag adal angle,
herefrAh&Rhat L2
here L N SR RS et e MRl Migy g cgformes
shape.adm ni stration, because as one of ordinary skill in
relevant arts is well aware, such things can of
course, vary. It is also to be understood that the
tBY dHoPRE eFBosisRM:, *ﬂl?éx%let!ﬁoa éo&gesefshe pur pose of
descri bi ng parti cul ar enb nts only and i s not
i @ enmadadinga merahtymﬁsnglrgent@ezﬁacmm tho Bsgnﬁentzllmm a bahyof arcuate
tab rrier. or excipient” 0 qui d
contac RS e G0 bl wib e e vt s Bt ot dimonsdlhe arcua
contacll %Tdc@ﬂb@ih@ ResRed fesage tyanam @fa‘u%ﬂ Qhé INGREIYBract surfaces having
conpound, In order to adm'nister the inventive
an initgad Faskusrad cupvagire ader sed/ di | ut ed form so that the

L A T IR E

surfacesltye @dmabrdfeed chiRgfed itentisal r:ﬁﬂ@bf&%rmr@ bed greater than the
neutral, acidic, or basic pH,_ fruit or vegeta

initial ragiivsed cupafBgdhe sqmantadasiaitiegihe defosecd shangr al

wat er/fat enmul sions such as m |k or condensed m |k,

edible oils and shortenings, fatty acids and their

alnkapbthes tebsdinleanthemheigad Ermmifghtring dndasteNSiodfready pipe coupling

propyl ene glycol, glyceryl esters of fatty acids, and
COMPIYFEper si ons or emul si ons” of such hydr ophobi ¢

subst a

hlor Ia(:jégﬁﬁ)ﬁ]&ngg#iﬁgﬁi?g g%@neﬁl?sélegtscﬁl ?lt'l‘féqse ?;ngl%%laymg 8, paiy of
contacéelirfrices adapteelntd snistiade vaish megpateablhr@qeomﬁuhe pipareldth@its, she contact

surfacgs] laiglgghlg{ﬂpﬁ gg&gg%?\gg&;&émfguggﬁ) §E‘f? Igﬂ%?qu? glgmgﬁanvﬁrllgo fr'}rst and second
ends ogbd)s(?tlé@ml%s@d alfPilssidn¥ anﬁgﬁféﬁ §l'sta95@%%'ﬁvf%1h \Sﬁé anoctf?érl fha

I nders; lubricants and the |1k avor
r ef er (b defonmingeracle pf thonephertasitea defdimed dnapt Iwhemuathe first and

secon b B e SRl B HiE pEB bt Rkt B i e e amother, e
final dafdnidBbeind grdat @RI RO iBEQNMistarlEr BE E‘e%h?écn%ﬁaﬁl%ﬁn the deformed
conmpound or a biologically acceptab e salt thereof
shape.t hat i nduces a flavor or taste in an aninmal or a
human. A "flavor nodifier" herein refers to a conmpound
or biologically acceptable salt thereof that
nivdipaati@gar dniddudéngdEoMaNg bNthe QEgRGT SRk 3binpPdse: and
i nduci n the tastes and/or snell of a natural or
s% tH‘i‘é‘flglélgfal taQidtav g ahdrasitonesurfpceaamcpgdablerwish eaghed thessegments;
o) RBhaiER ARG e RERENR LRI SERoch Oy CoTPOUNS O

y accep e sa thereor that enhances

aeyl farcinpghdh ¢ofl the§egtni‘ﬁe1tst eaattsesto@r agiieh bnoinothddatielf @ht @kh of the
etic fIavorl 3 % or a conestible conposition
aviat

Segmee(\%ﬁiﬁF Gras S thendet a@awé@.r haveghg ding! miliag of curtietnes wihen the
segmeﬁ@fa?él%n{o%& ROnSAY¥QSY, "umam " taste typically induced
(nnno sodi um gl ut amat e) in an animal or a
hunan "Savory flavoring agent savory compound" or

gave tor i vating oun herein refers to
aé’ ﬁﬁ‘&gizf? bﬁ?@b hog papf hesagmenthgorapises bending
eﬂka&ﬂ&ﬁ elicits a detectable savory flavor in a subject,
e.g., MSG (nono sodium glutamate) or a conmpound that
activates a T1R1/ T1R3 receptor in vitro. The subject
may be a human or an animal. Conpounds of the present
invention are savory flavagring agents/conpounds. A
"savory flavor nodifier" herein refers to a conpound
or biologically acceptable salt thereof that
nodul at es, |nclud|ng enhanC|ng or potentlatlng,

o o . T |
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savory flavor in conparison to MSG al one. Therefore,
it is desirable that conbi ni ng conpounds of the
WO posentiden wi t h anot her savory flavori ng agent PGUUB208%035865
MSG advant ageously elim nates the need to add
eernsive nucl eotides, such as IMP, as a flavor '
elth SHERATUING AT dlae8menigdE o SUPROR DA DI seRGadirplatipm tgngthwise
abng&ﬂﬁcﬂﬂ?H%%n@ﬁm?mﬁﬁvory conmpound such as MSG needed to
provi de the sanme savory flavor in conparison to the
s@y apylytionp GuodtrarsviSGy abd end.of he'eymengiash peinefdcg@ed between the
relates to the enhanced savory flavor of a conbination
tWO SUBPOILBOWIEY conpounds or receptor activating conpounds,
in conparison to the sumof the taste effects or
fl avor associ ated effects associated wth each
i ‘et micthod furttempompdseslassentiding aseingthllaawnacydyenhahisgby joining at
co unds synergi stjc effect on the effectiveness
least tyyp o Sﬁ%}e@% I T R clpon %C@é%&tﬁn@nw %%%?ﬁ? e facing
relatiol @Mir&ighddil zE@'-_?QerrsgﬁdeQ Tidetinads hay 8k foikel e &H'u&atﬁy Abhtenable
nore, or preferably 5.0 or nore, or 10.0 or nﬂre, or
fasteners, Brediralphiyr the sevesnts dre nodmtpioad dsspdesariabedahien efter joining. A ring

taps L 05] HOER RS Rl TR iR RS b Rangp ot surtce i
suppoitfhe genaant hnd Beintdind fiemRn ee dBsCQNpPa 8 BakQBlatiff. 2

m xture of the two. The chiral centers can be further

designated as Ror Sor RSor d,b, 1,L or d,I, DL.

I M, C of thecinvention, if

P PR AL Mol B R R b PO LY P g at he
contacpsesaend, whiclt dre ptdemabfareuataigaige. m xt ure of

enantioners, or in the formof either of the separate

enantioners in substantially isolated and purified

Brief HALAbLH offtfe @;5@%’ gk”e conprising any relative .
proportions o enantioners. Where so indicated in
t Figue! laismsldvecleirnillustfatamgsi mghed ehamiifoneding®dn nb@llation-ready

potentijally optically active heterocyclic conpounds
Comﬂl$§%W8%%%K%QE&E§PP@H, for either health or efficacy

reasons, preferably it is present in an enantioneric

excess ofat |east about 80% or at |east about 90% or

akigheagdtd ablolh-49596 sdrenatic ildasttiabalepic888an embadinieaast a method
mhna%ﬁqgg,QQQbiog q; qu?t abgut 99%g96 A% used _.herein,

RS A b ER AN ENFGAY IPIRG ATSEUPS BIHDF HHERUS™: ref er s

to a chem cal sub group or radical within a |arger

chem cal conpound which contains only carbon and

hiigrisger? ae sefiematiselligydiionaddpining esptierccontengiment of a method of

LTR80T S B SPLEIP R

enbodi nents the hydrocarbon residues are of limted
di_mensj onal size and nol ecul ar wei ght, and nay

cloigpici Wes & floy dprigHpgmingeoetier methed ebmeruthenring anmstatlation-
: 10 10 carbon atons, 1 to 8

Kmdy%gyég%gg%%ﬁggﬁﬁeggn%$gé§bon atonms, or 1 to 4 carbon

atons. The hydrocarbon resi due, when described as

".ubstigutgg " contains or is substituted with one or

£Bres hdapEhdshrY § PiRe coupling femepdalenmedsiserrding tothegnethod

describdd iR Fiffre 14 hal ogens (fluorine, chlorine, brom ne,

and i odi ne), or one or nore substituent groups

cont ai ning heteroatons (OH, NH, NO, SO3H, and the

like ver and above the carbon and hydrogen atons of

b BE Bl SRDERH BT E3LSr DRy SEmBoRnE: and

resi dues nmay al so contain carbonyl groups, am no

groups, hydro xyl groups and the |ike, or contain

hiegeies at-drshpwaesengdy pha pintheinibackgheibnotadyheupling.

hydr ocar bon resi due. As used herein, "inorganic" group

or residue refers to a neytral, cationic, or anionic

radi cal substituents on the organic nol ecul es

di scl osed or clainmed herein that have fromone to 16

atons that do not include carbon, but do contain other

.. r T - I L M T T e Y T I
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1-fluoroethyl, 2-fluoroethyl, 1-iodoethyl,

2-1odoet hyl, 1-chloropropyl, 2-chloropropyl, 3-
w@kdoonogsopyl , 1-bronopropyl, 2-bronopropyl, PCT/US2009/035865

3- bronopropyl, 1-fiuoropropyl, 2-fluoropropyl,

3-fluoropropyl, 2-am noethyl, 1-am noethyl,

N- benzoyl - 2- am noet hyl , N-acetyl - 2- am noet hyl ,

Detail g&}% Yil)ng) 91%1 mbodi EtSN-acetyl -am nhoet hyl and the
’—_“§$§€*nganp?esig@53§é§%Tt uted al kenyl groups include

sFlgn&nlyis a fBrve blhaar @h}@h dipirales ¥ meti@rdcdil r@ilﬁlbééttlﬁﬁrg akriMbtallation-ready
t hoxy- propen-2-yl, 3-phenyl -buten-2-y
pipe cq)upge

grecBtine o gieypveiant ﬁé spqrkia boTHE, @E]thétt)r pf:%ﬂgments are
(0]
prov1d'e§ ; ‘Flgé gel%\'i}lee'rr]l%sdg gy I‘fcra'll egﬁ é nﬁﬁlgct% o g‘gtn%%%@ aﬁﬁoclfe' émae Sf other

metalsBxlahIrpSl appef, S‘&Elbahllntmnmﬁdnz&llekl}my[bn,gﬁ@ml@& dtex| dd)?ﬁer ralckel alloy as well
and the

a [, henyl - 2- pr
as pla lICiS(élYCh afgg\& QéVY: F&r g}gsprg%as%l B %CBYFp tlpq«,mmpélhfr@névhlch the
Afs af0foRmed nfi€b
SegmeaSSSaOCI altne nhydr%(gargg&gtoghgx%ca I?ggteoglgxlﬁ]ﬂgoﬁ% ég%nggénlﬁlanemfset into a
first defpeneahbepewithewprakeg avindmi febigngsathe nosdediof fae]ruemtThe material must
hete or heteroatom.c.gr |ca
oo b SRR SR mBined) Ot iyl B olIpeishAVE RS Eamibepusisaly, when in
use. the carbon atons include, but are not limted to, O
S, N Si, -NH, -S(O-, -S(O2-, -S(ONH, -S(O 2N+
and the like and conbinations t hereof. The heteroatons

gg%éﬂ%tgo %gg ;h%t %80 P\'glcgaélétﬁw Erb?)?te QS%]I? %Q{{PBE‘%@ an 1n1t1al radius of

curvatiiyep IACS&iotd‘tﬁthoQaQOfﬂe Ge@h@UPSe Wi T8N R He @ﬁbt@ﬁl@éél dn@le decreases
t hese, groups include, but are not limted to, -

and/or tlfr_.,e radivg Oésurvag.rcgmcreagzss_The SpgRents aprRﬁnanen&Ndeformed in this

manner NEC%!- ’h’f@g thggg' grﬁ &F (:??%gFe)kongq\}D&%f elasQﬁ ] 1]’11} & g‘ﬁlt the}c/}tdke a permanent

set and mdepe ricesntdllyr hyttemoge anglabky/br (he ldgéri rtamt@ of alrkatlise.
aryl, substituted aryl, arylal kyl, substituted
aryl al kyl, cycloal kyl, substituted cycloal kyl,
calohat arqalk | in end-
heté}oa kfl % g%?%ﬁ?%%mﬁg%§g6§¥§ ﬁgﬁﬁﬁagggbﬁt?éSegnenwlnend
to-endgelbBon uajngdglhemfé)ﬂ&)ﬁslyhers h@h«em@a’fe)&lsairé(ydsembleﬂ A8 tAdinthiged in

er oar. | kyl . " oal kyl is substituted alk
spaced T A0 Far Hommlindy Seedrigelos SwiRe hy Hiotsans. i sphdne between
the se%ﬁérﬁs‘ﬁ RAHILRE a%%%hpe&q%&lt?@% R&LRJ HERlRG ALk s‘c%@ﬁllan@ without

| ogen atom (fluorine, chlorine, brom ne,
hang t@d‘ll&ﬁéaembﬂlr @E@pmeidlgh aﬂ)maltlkwplse clamehtave: pm;mctxmd foeaperly within the

0 referr d hal oa | groups
cour B OB SR B et B g8 o re
engagddah D@ HeaX Y18 RURSHRIIBT AR %Y e IR QEhiEBRE LGS fasteners and

wherein one or nore hydrogens fromthe R group o? rh
engagengid i thghe pipe gteeneatsh dlectgéarmationm¢ W liuwedshe, the hibtoerideé angle and/or
i odi ne). Preferred hal oal koxy groups can
decreagkg@ﬂe”r%dlu 0? %W?tucar bon atons. Exanples of preferred
hal oal koxy groups include trifl uoronethyoxy and

pentafluoroethoxy grou S. The term "oxo" denotes a
cHRWER 2t BevbaKaBY @@of Jedoraritg o iranesen @y bergnEndh A tool 18 is
o to the
mﬂVﬂggﬁgo%%géﬁﬁ? Leregﬁgpﬁgﬁ?%gégmketg%%%ng%1 EFt%?hadMSOf
curvatlmesilesinfel foi‘ Adelseg(rylentdb " Tl kwlyédmsr &f @ Gatlir@ 28MaydR somewhat larger to
radl u wherein Ris an alkyl radical. In
COmPegiﬁiﬁe Oéﬁﬂ%%ﬁ gﬁg&fgomﬁlée dafpineg shrrsupdichariepecairs pdieasn clastic
m d X uR
e e R Ty PR U S A P i e
stress indpgedpyxis défoopmggoncys deoeshiot escged thebllﬁsoxymamdl Hid #@tlon 01 the
al koxy groups. The term "substituted al koxy" neans
that the R group is a substituted al kyl group or
resi due. Exanpl es of substituted al koxy groups include
trifluoronethoxy, hydroxymethyl, hydroxyethyl,
hydr oxypr opyl, and alkoxyalkyl groups such ‘as

e
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to &4 alkylthio, d to C4 alkylsulfoxide, d to C4

al kyl sul fonyl, d to C4 substituted alkylthio, O to
wW@20090b=864 t ut ed alkylsulfoxide A to C4 substPCTUS09/035865

alkylsulfonyl to C4 alkyl, d to C4 alkoxy, d to

substltuted alk to C4 al koxy-al kyl, oxo
matene]nc}ﬂfeé apiydal ?%P]@?}} ﬁyﬁgd itg gl agmppqrge%@} gmyeﬁgn the segment partially

to its drfehifal URAGEEL arboxy, phenyl, substituted phenyl,

olts 6ggﬁ§ t% aﬁ%ﬁgfsulfoxide, phenylsulfonyl, am no. In
many enbodlnents of substituted cycloalkyl groups t he

tituted cIo | Kyl group wi| 4

Sheeiede i GHGuDa ok dedunaarsubfkecesk € Hoabis ample the

segmeRY ALY ah lrh'ﬁ’eﬂ %ngl‘é@lfbrf %bo@h'%()”ﬁ'%uﬂélg 9{@)(}% th R HbReause its initial
SEt, SCH3, nethy ethyl, i sopropyl,

radiustof plﬂﬂV@@rﬁ)%tsﬁgds tha‘rﬁhh oxyys dtchoneyure 28 opthepexiyl 8. aatkhown in Figure

3, araﬁleja elél%greg ! hox ?lié) Igg@é‘%gﬁt@:ﬁg%’gb@g¥§qmgr /lt:%gl?w preferably
actuat&ygldeallxilly raﬂﬂb@%i embémQQQldf%ﬁils%Fe J19PrRQBle 'T‘E@%egm%nt deforms both

connect i ng r two separate additi onal
dstw@ mm%plpgncaklh es & egsit 'asd b@ttmmm tedhaeshepoaf thy It@JieWIHIE&msgaged under

e e T I TG N

a largardallity @Makvagiroups saehdedhiebe S Na et | east one
addi ti onal substituent. The term "cycl oal kenyl "

indicates preferably a 1,2, or 3- cyclopentenyl ring, a
1 I
Ag 1%1\75}1:]m4171 %r%ﬁopfeﬁgrgﬂv%g fifggr%gﬁéec? and %Z: g%%eqttlgtlsela*leased from the

tool l&yﬂhmgkﬁﬁlﬂhas b@an@éfeﬁném;ﬁaﬂi@@N}eaxﬁM@k@aé eemyhert | |s&9§u1th a final
substituted with a substituent, preferably by a C

radius CYVRYpFE 2%5(@@ &n th?w%{yam@ oftc(yr\@nlrgp_ﬂog@)qi a final subtended angle

30 smallef Bl i¥lial ah l'ef2b.l"g5955ﬂnl?t¥2h dlﬁ@ﬁ(%@é}ﬂ %bgl)?)igﬁ‘aﬁgﬁnxmended
0Xxo, nonosu St tute )am no, E I SuU stligute

anglespiigreph censibbst 1 100 ted aphen§8 aratfitasivle. dfor pratiestsegmans EIQ final

. The term "cycl pal keny| en cycl oal kenyl ring
radius Gl Py EHTLEY B SRREreL Rl SRy R RIHUT Srest o the titia radius of
curvati@nded at two positions connecting together two
separate additional groups. Simlarly, the term
"substituted cycloalkenylene means a cycloalkenylene

LRSS S IRSLE A el gt B Pl et SR S e

segmeﬂi kyWhiehfsobyhds 48 inltd] §4b1SUPSt li()‘ét %dc:(ﬁléﬁﬁé W&'uRi hatk tlh@e such

C4 substituted al kyl sulfoxi de, Substituted
Segmea‘lswlrle@m%&wmd d'hetpgodess alelagfclntml@ the gar@7 amfdc dhey ] 80CIsegioent shown

in F1g|%\@s §gg§ \Jv Svtglé}g%ng%{ﬁlt%aol sutztande gg?]] ?2;(% &?%Lﬁ,ly}%& %eqma | subtended

angle 30 vfll pmfammy by betweah Bboi .1 124 kedapear bienyl , phenyl,
substi tuted phenyl, phenylthio, phenyl sulfoxide,
phenyl sul f onyl , am no, or substituted anino group The
te LG
Bt S ACHEI Ty Bl NAFLARNERL SO SRR B of makin
an mstalilﬁlamr-rem eupinpohak digsres meateethidd p@n’ftlbla@dﬁl@ aetlRdS Qs shown
rlse tao 5 ring heteroatons, such as oxy

in Fig gy S%B?Igrmnhzﬁl%’éﬁmi‘tﬁé EdisPlicHRg U n et pnch @t%temiéé angle 22, is
hetar s FiIS AL s
sros LG 545, 0%, SEOLDF, 5805 OO0 ML 4
segmepy W@d: bﬂhwattmtlhaSembohte,t ;&Bfeayxbl' moxlwayrtgswemhaxde The ram applies a
hi of ur any pyrim dyl,

force (A8 BN o s r il b inl st Do Nesineboraind ho sawae o
defornddk@aptet L5004 SRk} Pad[L{sQ)Q‘%urvEfu?é &€ {tﬁg”lﬁ@ﬁﬂ&ﬁé@qaﬁhus of curvature")

het erocyclic rings include piperidyl, aziri

and a swadler putitenged apglpeBdthieriter nteétaltamljoohndédmagild) @ymes dleyproper angular
and tetrahydrothiophenyl.rings. The term "substituted
heterocycle" or "substituted heterocyclic ring" neans
t he abovedescri bed heterocyclic ring is substituted
with, for exanple, one or nore, and preferably one or
tmo substltuents mhlch are the ~same or dlfferent

" .. Y T T o o o o
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The term "substituted arylal kyl" denotes an aryl al kyl
group substituted on the alkyl portion with one or
woreroe/ 11l preferably one or two, groups pref ePElU2009/035865
chosen from hal ogen, hydroxy, oxo, am no,
nDnosubstltutedégn1no (di substituted)am no,
deﬂec@%ﬁ*ﬁsd%eﬁ’é) achyestedy y@m@é 1 fetpved (dss ﬂ&m@ &rartethe sepmyent isgemoved
from S{lg}ﬂ%l? g%ﬁ%&%lf@é% edtb§lt E? 2?1%'55’ e&u {e?i n ﬁlek%gmerg taking a
permaadrk ea(tywmﬂ kfihal relliut of @%vﬁﬁw 28 g@:at&r&h&}? the Ullilﬁtall i€ df curvature 24
to C7 acyl oxy, nitro,

cyl,
and o Bl siiyEsieingle SDLOMApF It ah bR BRSO Fhetfinasidius of
curvat@x:e?@ %a gcg{egsg%g{{'nbggqual\lto e n%\lfr;(e%ag%l gdl&é of curvature 36 depending on
the amllktydf?bphﬁ@ bgdk) 1arﬁnen$Egntehl , Siddilatle, tbd finhlkybtehid@) arfgle I(Dmay also

on and/or th henyl grou
be gre%%gr @%ﬁ{ c 9 Wr& ngﬁ@teowb}ﬁgp«éd a ?j? %)raéfi’é}r B I@ﬁ]@n ‘61,6 degree of
Sprmgtb\ggq m&ﬁ@%glﬁéﬁ@nt s preferably chosen from hal ogen,
hyd roxy prot ect ed hydroxy, thio, alkylthio, cyano,
nitro, to C6 alkyl, O to C6 substituted al kyl, C

a‘ﬂ%%fef %F%g}%"wa@y @@S“@S%ﬁ@ i ythpgo elibbpsgeaent 16. In s

exampd§ Ydnsiohl fotc@s €7 arGypbRY at EBQ@%YMS &l dXViEATIRRNYhs. Application of
car boxymet hyl , hydroxyne , am no,

such fgrggsmanbes @ﬂf@qwcbl@b)cﬁmlwelly (wjng tlbtsllr@Sttuleegb)gamhlmblgs 42 which provide

conver&_@xgba?t@%gﬁegmtﬁ( 1re 9?@83 aa|1ﬁy a)gt zci:q%lﬂ%? ﬁﬁﬁ“&ﬁ%lﬂwod whereby an

outwaﬁtl-l)( &EGhndiag %c@hk)@ é@%kcﬁ @ﬂWe}:ﬁlfﬂer&st ot each se%ment 16. Again,
phenyl sul f onyl )am no, cyclic kyl ene or a

appmpﬁ YUgpg piecesshy ey eliedtye ranpbstbbéﬁfomtr@oforcredﬁ a
resul ti ng bi phenyl group. The substituted al kyl or
phenyl groups may be substituted with one or nore, and
pit &f werdaistgodahat (¢ rddiif caivbsird 24)@8tad WHingdy Waneda@redRath respect to

sane or different. Exanples of the term "substituted
any CO&V%}P%I}‘[ W]nt op rtlll‘,el qgggleg‘rr ](ﬁjplé 1ssqq§ﬁlt5&eous to measure these radii with respect

i A Bl AR B o
outer syefaérsf [ﬂlrfe}viyd: Memeper’ue'yig joided By Grectionplt hpyydsphienuydeime @y | Similarly,

it is adé(arttagq%é? Hb%g%}‘ﬂgeno )su%e%c&pﬁlaﬁlys A2 rﬁé)xaﬂd 38 with respect to the contact
surfac& 404 - ARARQERT Métrhenk ko %t éﬁ[ﬂe‘ﬂ@ g?%ﬂ%%k%magl‘gﬁ g\’ﬂﬁcg‘llrcr%n be used as the

5- phenyl - 3- 0xo-n-pent-| -yl and
referencg dgiual foy Itendeterspragion Oé@ieaﬂmbamghtcmdgws as defi ned
above, where the arylalkyl radical is bonded at two
positions connecting together two separate additiona
gFiQuRSL.0 p}'!s@el@fanethtef QBwichsk Wies @EaiRs aRhld g e hasmd &
phenyl - al k and al kyl - phenyl -al kyl -. Substitutions
manuf@qgum%axbwéﬁqiipthq igadycrine peupling, As dgsasibed ,nzi,boxThb st:gnmts having

contact AR RSB AR Pl B0 el BPEp SR gge provicea

An exc’myplh af agfhm segméﬁlobﬁhs sRE WOk Bﬁltlgdl ethfvﬁéﬁﬁém @ntdc@ sifefhces 40 have
al kyl sul oxi de

4
oppos%qu(g‘sggﬂefi@ﬁg,q 41 @d Q%se@aragegﬁgftqntlmt@bd@qakgﬁ 4%i With@efetrepce again to
Flgure% #Q&S)tldf %énﬁt quuo likyl h‘é%%érf?ﬁg%e dgou%@d g g’fja%“g'@; %/ }l/'l ta?yd?t the

aforen@tlsmddsitdmumed (i@kdeylleng@enieﬁt With altdadxy tlabkydint ®6ding method), so

thmmhé <P%§§$StltUted am no, (disubstituted)am no,
PRGSO SReorrvE ey Purtacss ey a Tiaplcistyresapaibyiom enfeanpther, the final
dlstan&%ﬁ% érlé&t@ldth%%}{hmapﬁl%ﬂéet hl*h‘?s 159 |1]§L%|Ufa&)&'19 %1%1&3 %%wherem
henyl sul fonyl, am no, or protected am no
Segmemﬂeﬁw IShCFWImgl aodefonnctdmlaad: with egdsofi,llpandT%epdsﬁromibd at a final distance 47
"substituted phenyl" specifies a phenyl group
substituted with one or nore, and preferably one or
two, noieties preferably chosen fromthe groups
consi sting of hal ogen, hydroxy, protected hydroxy,
thio alkylthlo ~cyano, nitro, d to CB aIkyI a to

" T 1 o~ a p— 1 a p—
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two positions connecting together two separate
addi tional groups and further bearing an additiona
waastiieent . Exanpl es of "substituted al kyl eneCT/US2009/035865
i ncl udes aninonethylene | -(am no)- 1, 2-ethyl,
.. 2-(am 2- ethg 5acetan1do) 1, 2-ethyl,
which 4s graigt Tglﬁﬁi 8‘§)1n}t1a§ lé{aﬁyq 5 Qloh\sndpg)k&ue 11 1In @p][@yulcal embodiment, the
d 0 unds
final dt;s#lel%?'ﬁz 3?ﬁt\%ﬁ<§1 E{:B’ng%/o to %@ggp Z 1% Bl%.llﬁlglnr)g Ist e %f Box 15
in Figtirs thdéSCerbemﬂmaélsssgmhﬂs eregaintd it diﬂt—to&iﬁﬂ%l‘ddutd%oﬂ@ﬂstruct a coupling
%%F% xylahg nlons and anmine nitrogens and include
as exp nHsEHEE Wt h t he organi ¢ and inorganic ani ons and
cations discussed below. Furthernore, the term
includes salts that form by standard aci d- base
r dashdvonis EAgmh 1Baic cegnoup$s, (s Uehr c&st;ornietlrsb@&nale assembled to form

4 cou gonhg & % % rocycles or. am.no % gt and organic
PRCH or BART-GTE HOta IR St qun et 8 (hydrGEm G i end-to-end
relatioReld §ddutag iifem o érfe' a%@fh@@ﬁﬁﬁg QdJus?érUlff Hth@nab@@ Pa%f%'ﬂ&rs' uch as bolts 44
acetic, succinic, citric, lactic, eic
and nypd Gy Tll‘let:mStéH@lqncreaﬁa@ﬁDﬁ@ ofﬁu:oqouphrmg glaﬁfb&fﬂd(by the defonned shape and
taric,

the fac?%hgagp}lggsggme ts %reux%qgié alﬂﬁgt?%tgwgg% F?%‘ie[?“"Bé% %lé(h"& gmefe&ﬁwe@ts (for

which $lﬁchiu911ngJisC‘sﬁzie@) toRNAQIred b@ﬂv&@ﬁ@ﬂecsegﬁeﬂts lak K@scﬁﬁécﬂ@elowh &he
term™ Organl C or | nor gani c cation" refers

Scemepi§ S ProETably Rejedcd supresdelotien bpe sed é8mslbon§d latteeen them.
Seal 4§1ﬁ550 %tg%ﬁﬁf?é%ﬂ?()é}%g%esuéﬁmg I g]eol gs aﬁgtn%lslﬁ’t%ﬁ”fz}&f%i‘ o spaced apart
relatlohh@tladrKMS @ngackkat ialke f@arbﬂdn N@ttcﬁésSSQ §isHeindshantom line, may also
i thium sodium paotassium calcium nagne5|un1 etc.)
be POS&W&I%%@PO&%@W@M therigementy 4 misvidgedditiond céesranep orquipshelement
|_|4
85, PR bR EL LA At U S0l AU ATROLI (A e
segmedsrany edows imfacimtrd sfeadsoratile hgadl Ky Bapdtan le 7868 Yo Gibb et al
d secondar or tertlgry am nes such as trinethylam ne,
eseriQE5 ARG USAPREL SrfR F P TI9E Gah ol EeD T BFEpOTS s tpyag erence herein
di benzyl ammoni um benzyl anmoni um
2- hydr oxyet hyl ammoni um  bi s( 2- hydr oxyet hyl ) anmoni um
pﬁ@l@ﬁb@.shyblbéﬂnsﬁhﬁmmeadm codlpbmglis)shp}blibﬁl eemhd\ivammirghwnn& In use,

as shogglng E{glfl?eé 8r1§t plggglen{j:%‘[s S a§‘dnggx(aerli% e I q_s%g}ents 16
withouMitCikeell Sorl SMGQN ROEAIRE (HRBELIONNAY dEBERILNGE:, S%J?%Lon and notches 52
cations enconpassed by the above terminclu

(if preggnp gﬁaﬂ*@domrgﬁfcgrowedmm sheqirthe eordand surfaces 40 of the segments
are ah%&eﬁ%lﬂ*}/%% gé:s A %s %O“i%r}g h%me? {6%}11%{:1? g‘ld %&é{%ﬁ&ﬁgg %z? and nuts 46)

such "as
are tightepay dgiwiag e, sehinsh® @O\ﬁd}ﬂ ofé Ghdthdt@nd b LheIeRICRs WQH‘Yhe plpe
zwitterionic formof the instant conpounds forned by
dmn@&%r%@%VPF&<§dh@ﬁﬁﬁaméﬁcﬁwmﬁ6wqﬁ@m@ﬁﬁé6ﬁ@ﬂémﬂ@dmnmchwﬂhﬁs40
thereoxjr %ﬁéyﬁé tﬁeﬁftﬂ%r gﬁ%c%ﬂﬂp @)’e \K%‘[hgg heo rllogv%g tS@g&*@as(rgagq?\%ﬂ}/ ﬂv% their entire

exl st subs

arc lenzthu a"ﬂe:rfnare)apﬁhm)w the)fasedriayd is @faoteR by Ahdpipk @Yehﬁ:ﬂts%ﬁ'tl%qsegmems
e

d<% he car .ate anion is the sodjium cation
are de Hﬁﬁf&m?d%n% U (AR WA 2ph laeg subigndad anglesas|deterained by their
mﬁ@g@ﬂgnhﬂgﬁﬁ@g&mvggﬂ%meghese conpounds may crystallize
with, for exanple, waters of hydration, or one, a
nunber of , or any fraction thereof of nolecules of the

t her |iguor ent he sol vates and hydrates of

suéHP! 8%}?;3@ 11 et lided TEBHIPE ¢eliag dseise it pe having a
2 inch inBMERY bewRr dfghﬁtetr?ﬁ 575 8ith RO ARy d'lé}x%t&g elge @&%ag NE-00e’s final

t he tmentg natural l y-occurring amno a
radius pf gwsphiest foathe dsfenstl shipe (haﬁbmmhtqmmg:cithe ifrseenars) iarbout 1.22

acids. In addition, the term"am no acid" al so

i ncl udes other non-naturally occurring am no acids

besi des the D-ami no acids, which are functiona

equi val ents of the naturally occurring amno acids.

Such non- naturally occurrlng am no aC|ds |nclude for



Oten, ranges are expressed herein as from "about" one
particul ar value, and/or to "about" another particul ar

wo 20002114¢%en such a range i s expressed, anot hePCT/US2009/035865
enbodi ment includes fromthe one particul ar val ue

anglor to the otherﬁfartlcular value. Simlarly, when
inches,agfl aesrag g ‘@?Br"é@%@é HSPAE P PAK EHERESTBARY IS phputd d 2ahchehe

th e
Allerngtgfrye ?fﬁ%{%ﬂ? be %F%‘égsfeg ra%ré fl}g{ﬁo%ﬁg? thd @gs?%%% %QISNGCP I?i oggle contact
surfacésurfionese witt élres2 ool nbhdtal bher endewi pis, mfthea@tbnﬁéd {Hage (before

tioht W% gfﬁa F nlflcant both in relation to the other

1ghterg pna élﬁ@ PR WEHHEA CPYad sutips @ehisr2 himsbssnt he distance when

the faste@é?s' 28 ﬁ%hteﬁ’crd to%‘?ﬁlg%@%el %enﬂ‘?@t@%a& If@%acf II%%U%H *?sf‘fgg ﬁﬁ“ﬁ:y
descri bed event or C|rcunstance may

and that the description includes |nstances wher e sald
ent .or C|rqugﬁtance occurs and instances where

61ea§10H18{ ex Mstgllateqpel eﬁ‘ﬂ’r RRg co goﬁqémpgpe havmg a4 inch
nomingUhgér cﬁéﬁl&@r d403’\ﬁﬁf:h abdoyl outem?lﬁf‘%tyg' ahe LRad; Qﬂﬁgce% Y radius of
group may K not be substituted and that the
curvatgigder ﬁllptdﬁtmmﬁﬁé QmééefbmttgllmmththQ tms@deﬂSbmboml k34 inches, and

the raB b Bl B B b CFR R SO i B, termgefs s my

be exppdsesEata fuRvedi 6 fhe @fs@ﬁb@@&w@erp‘&%@”@@&mﬁ tR@Vd gLt surfaces, For use with
structural formula (I) or the salt, solvate, N oxide

the 4 g geminglptesrdigneer mge,tlh éﬁé@fomwﬁeh@er(bemrq tsghatq:ryhg) the final

sndERE 01 KL o0, ROUSEL POl 155 BN 008Rn Ak Bl

tightereldky byihg tleubginkiiteted pad K)Y}iard){li‘ ,atlblxﬂselr Dadnkyds,
substituted heteroal kyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, aryl al kenyl,
S { 2 r t .
BB R A SO KONL 1 ELEEPRE Xy PSS BB st
hereinpetvedoaroplusl, kiygld, fisidbsght jaihewhiheténdag yﬂeainkeydmd effort required for
. het erocycl yl al kyl , substituted heterocyclylal kyl,
installatignyneyel yl, substituted carbocyclyl, acyl, halo, -ON,
-NO, -OR1, -S(OR1, -S(OZ2R1, -OCC(OR1, -N(R"C(O)RZ
-NR1R2, -C(ONRLR2, -C(OOR1, -S(O 2NR1R2, -COR1,
-N(R*S(O 2R2, -SR1, -C(RLR2R6), -C(S)-Rl, -C(=NR2)-R
, -N(R1)-C(=N-OR2)R6, -N(R*"C(S)NR 2R6, -C(=N-0R)R2,
-C(=NR )-NR2R6, -N(R1)C(=NR2) NR6R7, -N(R )C(S)R2,
-N(RM-C(O-C(OR 2, -C(S)-NRLR2, -N(R1l)C(=NR2) OR6,
- C(=NR1) O NR2R6, - N(R1) N(R2) C(O OR6, - N(R1) C(O OR2,
-N(RMC(ONR 2R6, -N(RM-C(O-C(O-NR 2RS6,
-C(O-C(O-NR1IR2, -P(O (ORLXOR2), -P(O (ORLXR2), or
-P(ORLR2; Xis -0-, -S-, -S(O-, -S(O2-, -C(R3R4) -
'C(O)" 'C(S)" 'C(:NR?’)" 'C(O)O" 'N(Rs)" '@(O)',
-N(R3)C(0)-, -C(ONR3)-, -N(R3)-C(=N-CR4)-, -C(=N-OR
3)-, -C(=NR3)-NR4-, -N(R3)C(S)N R4)-R5,
-N(R3)C(O N(R4)-R5, -N(R3)C(=NR4)-, -N(R3)C(S)-
-N(R3) - C(0) -C(0)-, -C&(S)-N(R3)-, -N(R3)S(O 2-,
-S(O2-N(R3)-, -N(R3)C(=NR4) O, -C(=NR4) O N(R3) -
-N(R3)-C(=NR4) - N(R5) -, -N(R3)N(R4) C(O O,
-N(R3) C(0) 0-, -N(R3)C(Q N(R4)-, -N(R3)-C(O-C(O-NrR4-,
-C(O-C(O-NR4-, -P(O(OR3)-, or -P(OR3-; Zis alkyl,
substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kyl nyl, heteroal kyl,
substituted heteroal kyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, aryl al kenyl,
substituted aryl al kenyl, heteroaryl, substituted
het eroaryl, heterocyclyl, substituted heterocyclyl,
het eroaryl al kyl , substituted heteroarylal kyl,
het erocycl yl al kyl , substituted heterocyclylal kyl,
carbocyclyl, or substituted carbocyclyl; Rl, R2, RS,
R4, R5, R6, and R7 are each independently hydrogen,
al kyl, substituted al kyl, al kenyl, substituted
alkenyl alkynyl substltuted aIkyInyI heteroalkyl

R . o, o T T Y 1



or substituted carbocyclyl. In one enbodinent, the
conpound of formula (1) has a structural fornula (la),
wo@eoobhel4eal t, sol vate, or N-oxide thereof, whePE&/MSX09/035865
i's 'S(())" 'S(())Z" 'C(R3R4)" 'C(())" 'C(())O-,
-C(ONR3)-, -@=NOR 3)-, -C(=NR3)-NR4-, -C(=NR3)-,
-Q(S)-N(R3) -, -C(S)-, -NR3-C(OQ-CO-N4-,
-0 -C(O-NR4-, or -S(O NGk -: Y is alkyl,
substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, carbocyclyl, or substituted
Wlntcaiboc§cl_yl; Z is alkyl, substituted al kyl,
T H&t6alkyl, substituted heteroal kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl,
aryl al kenyl, substituted aryl al kenyl, heteroaryl,
sbbdtmetheeaharriiaenyng athieselgoyckydy, pisabstrlingtfedoining pipe

te cl vl et eroaryl al kyl , .substituted
elemeﬂg%neén%?réﬁ[élrﬁ? l?n’ﬁglﬁép%tbgéf(%}%rllwz, substi t ut ed
het er ogpeldyigad Kivitalitear ROGMELsYdach OF s8I BSIh bl 1RFing a dpair of contact

car bocycl yl; and R hydrogen, alkyl, or substitute
surfacey qdapted [y inggiEace vHiddherewer sffacereofcordnupndentnts ovafditcatact surfaces

~ I [ |10 stituted alkyl...ln one. .
being et apn® Bl i Sl L S S o Bl aggigane
or subsdfotnihgdadr ol saidl B BBEs aitbadefiRntd Sapk REbIERNBOHAdal angle
of fo | a (la?, Z is heteroaryl, or substituted
wherelespid il gpele sfegyigan psd il anelss saichieeasnisangidlapfing said deformed
shape.formula (la), Zis carbocyclyl, or substituted
carbocyclyl. In another enbodi nent, the present
i nvention provides a conpound having a structura

fornmul a selected fromthe group consjsting, of 303
1528 NIRRT RRHEAY | PYBECERELINNE NSt tSBboR 180°
MANUFACTURE Fi el d of the Invention This invention
concerns a method of manufacturing nmechanical pipe
couplmethed tdvatdiag ® Cleanl (. tvberbia shiusfiral hede wi idnoern dbbet 170° and
metPﬁgd for disassenbly and reassenbly. Background of the
enti on Mechani cal couplings for joining pipe
el enents together end-to-end conprise interconnectable
segnents that are positionable circunferentially
stir AoweibioheeconbngiedCloon i whereinfsatlaniiel aildlyisabbynied°.
pi pe el ements. The term "pipe elenment” is used herein
to describe any pipelike itemor conponent having a
p$.pa rhétked AorindioPElafh @MRAESInl AR U a1 P& Q66 abBLPEI2° and
fittings such as el bows, caps and tees, as well as
about $]9ji d cont r ol conponents such as val ves, reducers,
strainers, restrictors, pressure regulators and the
| i ke. Each nechani cal coupling segnment conprises a
h@uaimghbbadcogling Gualin $uwhasasahicEhniroi@aprideadi al | 'y
inwardly fromthe housing and engage the outer o
sur f ack8Vigng hieophyydngatdeashere fupfapreerseerdds wahehchmipeid
segmeffs€MeNts include plain end, grooved, beaded as well as
shoul dered configurations. Engagenent between the
ar cuat engsging aedsotamad! schmepis pathedaghtent; angr ovi des
mechanjical restraint to the joint and ensures that the .
pi pe ékéﬁ@ﬁ?? 8 7 ﬁe%BﬂBFéﬁi%Wgﬁmﬁﬁ@éﬁtHP@N“?@?éPﬁbﬁMtﬁmhot
said sdRhREBWeCrARdo SHHEINBd iRl GRSe WHAR 5558%% s gl%frhﬁgvm‘rom said
annul ar channel between the arcuate surtaces that
tool. receives a gasket or seal, typically an el astoneric
ring, which engages the ends of each pipe elenment and
cooperates with the segnents to provide a fluid-tight
seah.mcthed SROAERE & CAME 1 CRRABIHThRIN ARTRRY @0111}%1Y§ékzcal l'y
in the formof lugs which project outwardly fromthe
housi ngs. The lugs are adapted to receive fasteners,
such as nuts and bolts, which are adjustably
tightenable to draw the segnents toward one anot her.
To ensure a good fit between the couplings and the
pi pe el ements, the arcuate surfaces on prior art
couplings have a radius of curvature that is

o, T N a Y 4 . Y
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I n anot her enbodi nent the nethod of manufacturing an
installation ready pipe coupling conprises: (a)
wee@oitdidng a plurality of segnents, each of thBCT/US2009/035865

segnents having a pair of contact surfaces adapted to

i nter f aggomingleatiner o &rgm%H{s a@%s\%&o{tﬁglrﬁs P aced Ielation

el ements, the contact surfaces bei spaced apart
lengthgisgenldng @phieft?aedaftgnmmts whe cont act surfaces havi ng

first aniﬁsec en nds OpIOOSItcjh%t osed and .

posi t i JHed"af 1AHC MAPTFREIYdP St g’t“e?tlséfﬁ‘ gt located between
said tvanQippeftpoaiigl (b) deform ng each of the segnments into a

deforned shape wherein the first and second ends of

t he cont act surfaces are positioned at a final

O ATRE R LA R S8 i

forcesm@bpaita bnds dfh&tddse{;méﬁtﬁd shape. In a particular
enbodi nent, deformng of the segnents may conpri se:
(a) providing a tool having at |east one surface

Zgg%qg‘?zﬁéf%c@ggg n%ﬁ)fdglaﬁ’g it &Efﬁemt oon&e%rm( n% Egmgr&%é ﬁ@ymg an

outwaekc bxahdinhdose howvees eadibftdaeh boald @gaicnst one anot her
such that each of the segnents deforns to subtend the
final angle and/or have the final radius of curvature
Nat ; r f .
A B B P Rl o h PP B 8 gy or s
segmesegnrem-sa cohpiitisesudethdi ngl ehfechethcbyarta) feemgperatlbm @nd
SUrTo egc ) t he segnents at two support points in spaced
roup FaF?BBHSPBeCﬁgt hwi se al ong each of the segments; and
(b) applying a force transversely to each of the
segnents at a point |ocated between the two support
pbl A\ gnetiitreaceetdiagitof Clpinh &0, foogrcbspsisiag $entisngd sef@ents using
st | | ati eady coupling by joining at |east two of
adJuSt%bn% ghterﬁae’r%?ga{ﬂ “8nd-to-end rel ati on such that the
contact surfaces are in facing relation surrounding a
center space The segnents nmay be joi ned using
ati}- ud tadingd 4010@1!@?@%@ lemf b thenkar somPrising nzdityinitgeid segments in
! TI n_spaced apart relation after
Spaceé%g%a%ﬁoﬁgﬁerﬂ& S a e mgflts‘may be positioned between
the segnments. The seal has an outer surface which
su ports t he segrrents and maintains themin the
@ gshacsardipaiotClpia b.i @tﬁherro@@perﬂaenoysmomeg amingishiped seal
n curvat ur
betweﬁl'&%g{%%?s? s R AR
maintamiog dteen inrsaghappecd BPaiteélalescri ption of the Draw ngs
Figure 1 is a flow chart illustrating a nethod of
manuf acturing an installation-ready coupling according
o t RendufyeRtb QAo &l @HHES, ik 1ﬂ§9id%Anéé A #arcuate
illustrations depicting an enb of 'a netho
surfacesg paid acthadi fngherrconmﬂsmlglm&asmmg ety teo upd hﬂ@ aagleohiabarcuate
SurfaCto the invention; Figures 5-9 are schematic
1 ustrations depl cting anot her enbodi nent of a nethod
of manufacturing an installation-ready coupling
according to the invention; Figure 10 is a flow chart
i 13 Lémeéhqdrfg” l‘aﬂ@ﬁmrlmhoSiahhﬁlomeudfyan}bwcmlpgn@fbr joining pipe

tal |.at | according to the invention;
elemerkpﬁluréisto - lel ta(1‘%2/ S%‘ﬁcf&?th “%?%%Plbgatﬁm i ng segnent
def or nfﬁd\ﬂaﬁ%@f}ﬁihfwt}t 6f deb@ch®t hell o He$E td Rt d 1 %a@r of arcuate
10; Figure 13 is a part| al sectional end view otg

contaci wifagey adapse 1 ereRjace st tha Quteaﬁﬂfd?;ﬁ&g@frsesi fige mmhcwsald arcuate
aI I at| on-rea

contact B i b a1 A P B T it i surfuces having
an initfal gdins of civaairé;laaw chart which illustrates a nethod of

manuf acturing an installation-ready pipe coupling

according to the inventioni As seen in box 10, a

plurality of segnments are provided. The segnments are

typically cast from duct| I e | ron but couI d aI so be

.
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segnent 16 which subtends an initial angle 22 of 120.
A coupling woul d have three such segnents joined
wepwnodend. The process is essentially the saP@I/HS200D035865
the 180 segnent shown in Figures 2-4, however, with an
i ni ti afiefsbhensad, @Al €.22n0f : | -
subt ended angle 30 mAIIVp?g?gpggﬁghﬁéégéﬁggéﬂkgﬂgS?damume
contact @rfagagihaiscutina 18liusFifguresurs-aidsionrainot dtenrnmeirb odingfgreater than
- deformng. the segnents 16 in.the.method of ing an
s i AT P SRR g F i BT r at e
a three point bending nethod. As shown in Figure 5,
the segnent 16, having its initial radius of curvature
246 afy A hest asaetingiegtlein? 2, wheseigspiddintabthdats cdauhvaemd isthetween
r 0AN As _shown, in. Figure 6, the ram 26
sbout JAARES 0B Bt v BIRER Bt WSl supporcs.
preferably m dway between them The ram applies a
force transverse to the segnent, bending the segnent
pl 4t methody ! giagufaghuging gniinsialigtign &g pipedetiphiresdr shaipe pipe
elemexﬁ@\(ﬂ 0Q-&-HGhEGbn Fsé}f?i' Iﬂgthgé C&Hél\{s%tl ure 36 (the
I nternedi ate radi us of curva uré;) and a snaller
subt enpredidangd pludit{ b hegirientseelrR df adi ssulingig®thg a pair of contact
. aqﬁie"). Chcglthe proper angul ardef| ecti on has been
surfaces4tieRIFE 40 I ¢EACE AvHDge puter BYO(SSEkPIpS glgments) saihepnidse surfaces
bein tap M : :
e R LR o g SRRl SR Ae P e encs
opposelpdispasedrind pestitinn¢dutanfininall distadic upaw froausneadnotier:28 d
greater than th itjial radius of curgature 24 and

i | a

Final SiibveRas gt eSS AAAREd pipejvdjerein said first and

seconSeRi-@ndad c@ﬂtﬁ&tesu?fgees-gli"@p(fs'itﬂﬁlled hedhing Qiaky ra??lt[ Wogx 48 another,
., .may be less than or equal to the internediate radius

said figgl diganeatbaing @& etdpamdidhigitén distrecanpidregoents praimginbackid

' he segnment 16. Simlarly, the final subtended
ddbn%%ﬁ%%&ﬁo may al so be greater than or equal to the

i ntermedi ate subt ended angl e 38, again dependi ng on

the degree of spring back in the segnent. Figure 8
sthefrargteed sogording /ot ¢lame §7.amesr¢in saiddinabdisehicade bomrengbout 5%
and atBu® RATE Nt harl Aid Al SXARRLE. tension forces 17 are
appl 1'ed at opposite ends 1 n opposite directions.
Application of such forces may be effected
aﬂgraulica ly using fixtures to engage the |lugs 42
.o TtoRd rsotdins Orfrlame 1At vheerinsn debirming comipjises 9

e R PR ST e MO S0

segmeetsds of each segnent 16. Again, appropriate fixturing

is necessary tq effectively apply the deform ng force
19. | ter}gélg‘lﬁ‘ﬁ&é‘?}é?{ﬁﬁaj %eﬁﬁ]ten%%&rsé& foobpngyr vat ure 24,

28 andf3GnBYchRe sgf%as%%r'h@l‘njts Whd Bid £RPESEnd: gn‘?gr}/other such that each of
conveni ent point on the segnent 16. 1t I s advantageous
said sagmentsalslireistth psstiometiid fiwit hhd sespdetdstod sgidroamet @rfackatag said final
dgmniyrfﬁces such as 40, which project inwardly and are
“ddpt'ed to contact the outer surfaces of the pi pe
el enents being joined by the coupling as discussed

below. Simlarly, it is advantageous to nmeasure the
s¥fbt Amedodgrgbekn2 Clgmn dhdviBseinistid defspar cangrishe

contact surfaces 40..Alternat there are. lugs 42 at
each e%}uc? P 8Iftmtgr$élghs gs&écﬁ%%%%@ﬁ{%daﬂlp%n Y QSSP?‘P?Q relation
lengthivédeait @peaclllaf suid E@indnhe aglet er mi nation of the subtended
angles. Figure 10 presents another flow chart which
descr i Hpdyiag adprce frapgvarseltinsachod! spsimetmentant mpoianlocated between
At ' ready pi pe coupling. As described in box
SMdh%?§&@é%2%%?£ havi ng contact surfaces with ends
positioned at an initial distance apart from one
anot her are provided. An exanple of such a segnent 16
is shown in Figure 11, wherein contact surfaces 40
have oppositely disposed ends 4 1 and 43 separated by
an initial distance 45. Wth reference again to Figure

A~ o o A~ " o o .



1. A nethod of manufacturing an installation ready
pi pe coupling for joining pipe elements in end-to-end
wo edoatitay sai d met hod conprising: providi ng aPCT/US2009/035865

plurality of segnments, each of said segnents having a

PRI A QhctEQRMNR61d 1Sl fefoTols

out er surfaces &ﬁysé?gﬁiﬁge el gﬁé%?gkﬂggﬁggﬁﬁﬂ%%gbm%hﬁng
tensio {freesde oppesigninolspabsdmapar t si de by side relation,

sai d segnents subtending an initial angle; and

def ormi ng each of said segnents into a defornmed shape

sht emeithel &cbidiad toanging 17 WaeL@h Bajd @bﬂ)rﬁﬁﬁ?&on@;ﬂ&%@aﬂp‘f’ymg an

| ess than said initial angle sai d segnents
outwayddy pensnAmEJorsabetveren 6ndreef eéﬁaﬁfegal@segmeﬁ’et hod accor d| ng

" I o bEE G BT DS o fREh B alg i Eipen T in end-o-
end relrigh euahsthhl@hmbc&ﬁhteabﬁufac&s7ﬁe anthcrpadltatidy Surrdhnd Mgl space.

according to Caim1, wherein said initial angle is

about 120. 5 . A nmethod according to Claim4, mhereln

594 dA H&ﬁéod d?dggtagr}édlﬁnéégtng@%rfgg%q %‘t)méﬁlang?&inﬁ %osgltd segments using
a@uﬂd@nghmm@D@ﬁmmnmses providing a tool having at |east

one surface engageable with each of said segnents;

engagi ng each of said segnents with said tool; and

f 97 CA RGRACR 0fdi ﬂod: §§19§Ertﬁﬁ 1@@9 ﬁ!sﬁit Qa%talgtg srzlfct segments in

one anot her such that eac sal seg nts or s
spacedsariatignidtigmpfierfipinalg sanidegmehisn sai d segnents are

renmoved fromsaid tool. 7. A nethod according to C aim

1, wherein said deform ng conprises: supporting each of

S24.dA SRARRM R oRfind W I18HPPY) rﬂtrtﬁ’&'c@ﬁérlkﬂg%Bﬁﬁgﬁiin%%lrﬁ‘l sﬂ%ed seal

| engt hwi se al ong each of said segnents; and appl
betwegrpyardsagmenty a;encé eftaﬂ/ hmn@ ait huterf sig@icel sgegrent sidategmepis |and1

ed bet support points. 8. A nethod
mamd”%nghbem g Yo S@ﬂage pfrt r&ﬁgtﬂél n said deforming conprises

appl ying tension forces to opposite ends of said
segnments. 9. A nethod according to Claim1l, wherein
sai d deform ng conprises applying an outwardly
expandi ng force between ends of each of said segnents.
10. A nethod according to Caim1l, further conprising
joining at least two of said segnents in end-to-end
relation such that said contact surfaces are in facing
relati on and surround a central space. 11. A nethod
according to Claim 10, further conprising joining said
segnments using adjustably tightenable fasteners. 12. A
nmet hod according to Claim 10, further conprising

mai ntai ni ng said segnents in spaced apart relation
after joining said segnents. 13. A nmethod according to
Claim12, further conprising positioning a ring shaped
seal between said segnents, said seal having an outer
surface supporting said segnents and mai ntai ni ng them
in said spaced apart relation. 14. A method accordi ng
to Cdaiml, wherein said contact surfaces conprise
arcuate surfaces, said nethod further conprising
measuring said initial and final angles at said
arcuate surfaces. 15. A nmethod of manufacturing an
installation ready pipe coupling for joining pipe
elements in end-to-end relation, said nethod
conprising: providing a plurality of segnents, each of
said segnents having a pair of arcuate contact
surfaces adapted to interface with the outer surfaces
of said pipe elenents, said arcuate contact surfaces
being in spaced apart side by side relation, said
arcuate contact surfaces having an initial radius of
curvature; anddeform ng each of said segnents into a
def orned shape wherein sairg arcuate contact surfaces
have a final radius of curvature, said final radius of
curvature belng greater than sald |n|t|al radlus of

1 T o, . o N1 . N 1



