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Sul f onyl et hyl phosphor odi am dates Technical Field
[0001] This invention relates to sulfonylethyl and
wo biosatdsyd phosphorodi am dates, formnul ati ons cPOL/ASTIONYIS946
them theit pharmaceutical use, and their preparation
and internediates in their preparation. Background Art
[0002] US Patent No. 5,556,942 [and PCT Publication
No. WD 95/09865] discl oses conpounds of the formula
and their am des, esters, and salts, where: L is an
el ectron wi t hdr FUMEXKIBIdASCRYUB RING CONEBACT =O) -,
-S(=0) 2-, -S(=NH)-, -S(=0 (=NH)-, -S+(Cl1-C6 al kyl)-,
Backg%&n@bﬂlre&ﬂ@m@orﬁ -Se(=NH) -, or -Se(=0) (=NH)-, or
is -OC=0- or-HN-C(O) each Rl, R2 and R3 is
i nMecpeﬂd@mnuqu@s sachrasrstatep B theeart MéFTeRIDeesEQrt euire dargeg numbers of

rehalﬁﬁ or 2 Y |s sel ct eﬂl roméhg gr consi Stl ngbetweenan

elect@%‘&ew&“ﬂ%d a s@@ﬂﬂté‘%@f@em m@lﬁ@ed’%@feﬁsé@ th8 likelihood

or 2; and AACis an amno acid |linked through a
that Jpstpat singe bemection wHknatdemadder will faih alsoongwmj [ 0003]

o O SR SIEPER nh o g GERorE L GRSl SEele iy fowing
moltéipéa?&tr ohk&s s@l%ltréé ALRENARFoctBAE c§in&5'5ﬁérﬁ‘§7§1@ wduhtll @¥Rhonents are
| evel s of GM progenitor cells in bone marrow.

place@ cmm ths eubstrabn silnabnis thehgrasded |onc11 ﬂrdxemglmgk&ert $vdd ey endr thateexposed

e YR T e B e A R e
upwa[r@ Q04 theRE1aef bdiheas MHWG %ﬁ tﬁmlcﬁ(% 'H‘f(l)l?en sBlde? moves away from

referred to in the patent as TER 2 namned
the ng)-ltgh soldenbatla-thesalderlvo$ls 2né sdiydifies, estabhshmg an electncal connection

o S e
| RS LRI @bt Pirkfeadls iR B o1 Rnl s AP 10RTBngths from electronic

devicss ﬂ@cﬂea[s&h Iﬂm{ incebAng hhnbﬁrrqflc))macnox}qlh@&phstmﬁIn}anbeEma]kehﬂ'Qtatlstlcally
| fonyl ]-L-al anyl - 2- pheny

morefibi i ERB SRS Cqmgctwpdwﬂg@ab? fode Habibfig: Bven mibor irregulariics
in th{@'éﬂa{rﬁgf)fgg ot alUIE chyfe taﬁ{e%a&?p}o%femsand as its

drochl ori Ion sa Its United States
Adopd pablNanwith prioamt sdfiainglectnygires afibarwitta. the contact surfaces of a
osfam de and its salts are anticancer

Subst%%@nda%e lsctianicadedresye saparase e sad Sty ?@3'231%%5%8- For
exam%é %fglrng (Yrrré\}i’g tcél’?tgﬁgéaggl%p ﬁn(% éfx{/tﬁl{o%)hfac QJ? %50 (g %ﬂéﬁﬁ&ﬁ@&&sor are more

widelyeeparated iront & phearsbstrpothanthe cﬁthéxh@n%t?lé@dsfmrmntacodwfaces the
carcinoma cell line selected for resistance

molteposedstes BrightroAdck bréwsaorthy sehskate e %WO%@léﬁaﬂmta@éwfaces of the
e Y,
electx'op{é V%a%{%h %&g?%&(%lgé 1 @ﬁ}%@@%ﬁ%&f@e@@%?@%ﬂﬁ?‘t m.FQQI:Shnectlon
whenct@ié kpdclpas; dlsmﬂ:elbet\mﬁ lcaﬁam&nﬁeéeafotfs\v@ﬁew@aﬁ surfaces to be joined,
engi neered to have high, nedium and |low | evels of GST
VaﬂePbymorQWénﬁéﬂ@H@WO@ﬂt canf osfam de hydrochl ori de was

p bﬁ’h&ﬁ X\%r%/a sq‘?é'lé %@% ci rﬁ,\kétge&pé'gélg‘é%?l%%@' a)nallF SBB%C]ﬁing substrate

is eltlﬁa mf)omﬁmﬁﬁe Hydrodethafactiee, o ifteves @Rirgle d@hedion fails while the
evaluated in nultiple clinical trials for the

electronisadeniontls wfusexthe cosi to istentibyta falerhelgetriral copnqetipy apd togiemair it can
oﬂence.% “?ﬁé gost al%%:? rf?cturetthg' ﬁliodggtn}? Obd élafilg gle%fr&m: fd{%&i@@ Snd supporting

S|ng e agen GHor AR vt
substEeid dperabs. | MReving ms%naﬂdfibmmlw@ﬂ élecﬁle&dl cbmregu@@rm improving the
and ovarian cancer, and single agent antitunor
reliabalétyiof elegtrical eapnentions afteranenubrcsiars twoakhbean inERFpYMRNS over the prior
art fromin vitro cell culture and tunor biopsies
" indicatesthat canfosfam de 1s non-cross-resistant to
pl ati num paclitaxel, and doxorubicin (Rosario etal.,
MoL Pharmacol, 58:167 (2000)), and also to
gencitabine Patlents tteated mnt h canfosfan1de
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1, 4-cycl ohexanedi yl . [0020] A "substituted alkyl" is

an al kyl substituted with up to three hal ogen atons
wap@sarsup to three substituents sel ected fronmPeZhS200MD8946

2, -OR, -SSR, -COR -OC(OR -C(OOR -NR 2, -NR3 +X,

-PR2, -PR3 +X , -SQ20R, -O0SO2R, -SO2NR2, -NRSO 2R,

_CONR. 2, - NROOR and. - N R, _each R.is,
i %&m@%ﬂ‘%ﬁ’, m}’@g raB]&éE?n(a?ﬁ@iggﬂigfe%t%ﬁaef{o%gcﬁofxd? a gurface,

espedhllsy |ifth€ Fﬁrﬁ%@ Y o RanS Wast Welhadwh Y eRe8lok ¥ldinary skill in the
optionally R -substituted aryl, optionally
electi®nicsartss tvehtegdthirelagers af yiateriabthabmay hgcuRivlate bs tictrawieboard trace or

con i OB B S L e 08 s o i
. - _ o . | .
o G| FAGFh SEpIB e e, st e RO s
able © rubidt atgued tiectsiehlamhaettion dortheatases er@NptacN@d, Sudkte @@idation,
3 alkyl, C1 3 al kyloxy, .-S or -NH . or.two R .
residggl soptorpa palng mal als. ?@%gluxsinaiﬁaﬂ%ﬂ%%’yc PR g ofpgrphemicals
can tﬁtn% ANk g{)zﬁgﬁg gn 9%&%@!{1@% }ggdétﬁjﬁ%h 'iﬁl#éd%%ﬁe formation of a solid electrical

eroa edi yl, al oge us, for
cont®xanpl e, substituted al kyl groups include such groups
as_trifluoromethyl, 3-chloropr and

] y )l oropropyl , , :
2- Worgede pYod tispe shastrostngsutt éﬂg%wkylp iRy PRUfsle agaggector with that
perfotnl[%]lg la%gginr}ltgrégti&? 24 Slsléetﬁe ﬁéntgct 89&4 orAfehil Eoﬁtja‘frat':@ t8|r%m8\f/e contaminants
POl - NG acl ds such as cystei ne, honocysteine, an
and/deRidutibh and fitns B66 thé edrita’ Stufice varel thercaesctboisrbedughy into contact

__reaction at die carquylggoup.and am des or )

with ghel diesi boards Themresantipvendiends direcigd tore wpprayed ging gpnnector that
such .as .t heir i.\- t ornms and esters, where one

oversl essttﬁ? %bé)rY -r?%ntl}{&%ﬁmg%éﬁg}%t her substituent is -NH 2
or -NRC(O)OR "Substituted al kanedi yl " neans
al kanedi yl substituted in the manner descri bed above

Suminary AM Bhedpventipipounds of this invention also include
coppounds where any.non:ar L.C.am E 0] CHIVA oxihle
Py Iro eIy e RbiRe O HepBrhpRf e amBlafically-exible

conn8&bRIRE Bk 6FpdsiE @hekPtodembhetd woikithfulh @) Gyerssatebatiigys that
/ ~- but oxycarbonyl, benzyl oxycarhbonyl ,

might beesmesnddpasitadontbe corastisurfagedo &hﬁ@%/ thgjcpmnegtor is attached so that an

convent i onal rbanat e-f.or m r ot | ng groups. The
elethlg?'] rﬁoméelffgg? F?’Iﬁ?ee %gﬁ?lﬁ%df' ti%rsoﬁ)l éﬁ: ig"ful%céa)l aﬁ§é§éx cl udes
di REPhECSSeRBE tH BHERAt ROQItoNaSs R ede aflekibdd edrigct (i the form of
where the "substituted alkyl" is bonded to the .
holloyufi¢forgabde tigg thehbaspmoantatzethhadiatpertisy an isnpesimatergvhich acts as a wiping
bldm)lecule t hrough the cysteine sulfur atom and their
a%sters, am des, and ester/ amides. "El aborated" refers

t OYENLRFHBYES;8dt O (1R préschERGEA IR i§ WSl iddarlexitle, ddbllbWaing contact
typically nore conplex substituent, such as the

havingavelsgehtrishgelar-shaped section thag inciisdes p radialiorigwaey exfending apex

boxy .aroup to.an ester_ or. am.de. .a hydr .
that ings 4V £, O BF et R riaB Py PR PRl 8 Bftpgor therine
for rQR®IOKipIAY. € hydrogen atonms on the nitrogen to one

ere one or nore of those hydrogen atons is replaced _
by Stilh yetpmbthenbbigctditlst presentimventiopn is thptogidsal flgxible gentrct for use in

het eroaryl, .aral kyl , or het.eroar al,kyl r oup. .

establgh B B8P LRACH R BoiEeh SO G BL R W Agalivy mine

confRY P38 ShS ring AFBhY 2 BRLEMRIP 05 Riukti COPMR tRAIQRR{iAés Bbase portion and a
reactive substitlUent to a substituent that is

contawd perteacthe beseypuitigon inebidog st frrscoofactihga pession o a figyt circuit board

. propose 0 be carried.out - such.as th 0 ti.on of

in o ARSI S 010 50 S PishAg e ey ShepPigS ii?fd[etgs 5 contact to the
"Het eroal kyl " neans alkyl in which 1 to 3 of the
carbon atons are replaced by O S, or NR (where Ris H
or C1L 3 alk | optionally substituted with hal ogen or
hydroxy), including |inear groups such as 3-oxapentyl;
nmonocyclic rings containing 5 or 6 ting atons such as
2-tetrahydrofuranyl, 2-pyrrolidinyl, 3-piperidinyl,
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pyri m di ne anal ogs such as azacitidi ne, capecitabine,
cytarabi ne, edatrexate, floxuridine, fluorouracil,
w@eossiliamid ne, and troxacitabine; natural produBtBUS2005/018946
i ncludi ng: antitunor antibiotics such as bl eonyci n,
dacti nonycin, mthramycin, mtomycin, mtoxantrone,
porfironycin, and_anthracyclines suc(E| as daunorubi cin
first cprepit bost i thpBEs #ﬁrqleagwﬁtvs’mgo%?fﬁ%r,%e Yo eqnipct portion that-

: " Li il . i
dtne 1 OB SRR S 2 B Bouds e g s
extendling sphslagoutasell pirdmPEGdy-pestpar dghaasgio an apestand theewiping edge
. polyner stabilizers such as the taxanes paclitaxel and

coinclgReaviR 1€ 208t ot i ¢ i nhi bitors such as the vinca

Ak al o i nbl . Lo > o . ;

IR M AL A AR Y e n tho ot
embodmmgits ke inventiod, britreclectrariddévdpstaee elbctrieall) connected and mounted

topoj sonerase ||l inhibitors such as ansact.i ne, .
to a ciseypbrard er othaplerdispdasedsngFtalmeeducive hﬁfisams between electrical
conta?t? LAgP Ql'egt%(ﬁﬁc H%é&%ld%i{cﬂp%ro?&e&%u #&IEE ach n'néinclu(?]es a continuous

uoxynesterone and testolactone, anti anckogenS 'such as
a band b€ plliak dffletblecypa Gt anteridl kit axienlds, areuid Mgdouteatid ckditer point but
) aronmat ase i nhi bitors such as am nogl ut et hi m de,
includes atleps £op protebasrcs hanag ap8peest ane, and | etrozol e,

C | cost.eroi h . i .

bR B RSP B A8t bours,
the riggeRda® How y@Fhrdant As b aésaktiof @iebowmgrxiidig fhe grotiberance in effect

torem fine, LHRH agonists and_ant agoni sts such as
movep ligearly| dgainsifbe sewend cireipbesrd.débe apgk af thqmreubeiance then scrapes or
« r.Qgestins such as. r. roqgaest er tate )
seruRE JRE RO o B PR R B DA OB G B protuberance
tends t@¥MdV At fiRadiHelsefthoy fpRinsewhRR G Sehibbed,lthseprEnproving
agents, including altretamne, arsenic trioxide,
electrigal ¢dnpastinnt r at e, hydr oxyurea, | evamisole, mitotane,

|o ﬁ%?qo%@gﬂ%%% 8‘% : gegé.{ggs%ngsa@g%%%neﬁ é)g ﬁlge{})%%s%ra%; Sention will be clearly
underSRbA SN AR ERDL WINHROOIbWRIY debilldd BERtPHSRME
i nhi bitors such as bortezom b. [0037] Mol ecul ar
targeted therapy agents include: functiona
Brief.SL3 ut i ts,. including: gene therapy agents,
Le Far ts, tyrosine kinase inhibitors
S Ug fheaduftelo?tii S i ftailrd 6 tnl B re@RNLE Will Be frefBdnt1Rinhde to the
mesyl ate, and semaxani b, and gene expression
attached dudveings i whicly as the retinoids and rexinoids, e.g.

, b t. o1& r-retjnoi id,. .
o187 B i Qi vievang docide hb iy sresrmimsigtin
accorBARBYiMNRe fiih&ples df B PraBit iAG&MT0A and A&ViHE h PStuberance having an

nmonocl onal ant1 bodi es such. as al ent uzunab,
apex fispased poanlextedet sucfacebf thelstnigthedmnab ti uxet an,

riftuximab, and trastuzumab,. nmunotoxi . as h
QI s bRETHeETiHE VPRI R O e 1 bkciom a
differémtbhpfe0si tunomab, and cancer vaccines. [0038] Biologic
therapy agents include: interferons such as
i M6r3 exaelevaidaalaxbernaticeviéw od a condtistivahelldmtiag Blaaking the ring and
such as al desl eukin, denileukin diftitox, .and . )
protugifheda ko S6bopd i S ot S heoet Mhahe yBRfden in a relaxed state;
[ n t - [ . cells, anticancer
t22?5%?%%”?%3?%%gg?ﬁgﬁ%ég@g??%rotective or adjunctive
a6t Sis thasdmieliviey: 23\HIGP3,dive dtillvsragg dint Snginchdefgrmed state caused by
am fostine, dexrazoxane, and nesna, phosphonates suc )
an exiggnalfy ppahshizres BAnEaP AR O e giEdind e e H@ghs height;
factors such as epoetin, darbeopetin, filgrastim
PEG filgrastim and sargranostim [0040] Conbi nation
cancer therapy reginens wi t h-3nhi ch t he conpounds of
the first aspect of this invention may be conbi ned
include all reginens involving the use of two or nore
of the anticancer therapies (anticancer agents) such

o " o .. NN NS NN PN O
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gl uconi ¢ aci d,

4, 4" - met hyl enebi s( 3- hydr oxy- 2- napht hoi ¢) aci d,
w@2@kamghpr opi oni ¢ acid, trinethylacetic acid, PCT/US2005/018946

tett-hutylzcec acid, laurylsulfuric acid, glucuronic

acid, glutamc acid, 3-hydroxy-2- naphthoic acid,

stearic aC|d muconi ¢ aci nd.t he I [ 0050]
CEIGat 1t ac1dg YigW O F&?dfﬁﬁ eﬁrﬁ!}"ngBPWfllnh “%alts or
Z (t}t’g s' 0013 a&%ﬁ@kw@?ﬂﬁ@ﬂrﬁm@%&'ﬂgé oPthefpPEsERd 1ﬁve?xt105,may be
and B the Invention may contain one of nore chiral
positiciesatiaside {Hedmullexsrptdintdrivetien basedcwresdhitravatiedsine radius of
such cases,. all individual stereoisoners and racemc

curvaiianbbich fumse R tHEteddp 2 RATQPS] 88VEoner s of t he

CPHRO &daioﬁﬁpgl he matﬁeuléﬁ llhﬁfrgtl lsé‘é&ﬁet'n'& 16(!31%1§n of a protuberance

i nvention. Typl he stereoc tiy of

on a rﬁ%%@&h@@eo@fetﬁ&lo@ammﬁﬁhe apexvaflthe ﬂixehﬂbiemnad: ed by t he
stereochem stry of the thiols of for

aﬁélGn%tSrﬁﬂcf%e‘TaBPnf’cl priew SRRt RIRraliRs Q%the \ivéition in place
0

betw e s peH bty Ry ¥ Bkt & g RSB AT Gricd tommcction |
thmfwﬁWémknOMM to a person of ordinary skill inthe art and

are therefore not descri bed here. ng i nst.ances,

s UG- His nerspeisteaiiow ofagng OAFEG | | laﬁ?‘fgg e -gipped opening
-mnneHEQ%P'SOHE ; and racem ¢ m xtures of stereoisoners

BB Y% 1y available; and other thiols such as

difIGi of RrBicklectdnyieh bif tteainpt shoivhgh FERI KY, lavated in place in the H-

|nd|V|duaI stereoi somers. [0052] The conpounds are
Shapedmemlngﬁfth‘?w@r@pph@%at i on sem -systematically based on

&qgcf%sgrﬂ, rgesﬁs);f:t‘i"ogﬂ%fgapieg/%cg c@ﬁc ﬁyeﬁ\% %r{retcfl%ﬁcaglp'r&ﬁfnlf@@ toa
substf&ﬂ% BEWhPoNABEHgaShoriSIMIAGE! lJ-E!lt on the remai nder of

he nol'ecul €). Thus, the conpounds 70A, 128A,. 23B3 and
1E160lb¥s azs@e elgvational Y:amuusstap{lea Fingicapipptafsheuyprsion with a

h | []-L-al
deﬂe‘é %‘ﬁpg‘]tt[“[“]oﬁ% B(Izsggé%gxcﬂ 18(? t}%:ﬁnl gg}/p]hos pﬁl ﬁ;: ]ne
oxptet W id ihb kipavielt Lluen 133A Jbule sklivling tHid ddférmation of the ring contact

[ bi s(2- chIoroethyl)anlnoLphosphlnyI] oxy] et hyl ]
underslohd amd/hp veping vadvement efribie ang gnlp{ggd Pportion;

! 3111?}0 ﬁ% ?shq.}gerg%gé‘rll%/e/\)élpv ol%%l‘epr[nt | Eh #ﬁ@%?ﬁ&gﬁtﬁg %rhanged in an array on

asubﬁﬁg@@&uon i ncl ude those conpounds of fornmulae A B, C
B, "and’ CC where one or nmore of the following is true:
1 FlGatfisR side view of @rtker @nbaslampntyofjaging confet constructed in accordance
nmet hanesul f onyl oxy, trifl uoronet hanesul f onyl oxy,
benzenesul f onyl oxy, or 4-tol uenesul fonyl oxy;
DetafiaPPeiMtionOETRe ¥riferied Fihb&Himenar ticul ar | y a; 20 3.
ne conpound 1S a conpound of formula A 4.
SUHE il tisia petsprictife view afra disrele gowsinstive h‘dloveﬁh&ﬂa@ @owﬁected n

e SEML o Y B SRR e o
phan leRfble g%ﬁ&&ﬁl@@ Yt @B 4BsePRDRRER @n cRofosiY @Eﬁfz@ﬁf eycncult board

-

phosphoni um 5. i's optionally substituted al kyl, or
or otleepsulstiate, whichbis noﬁshbwd imFYG., 1. ohs iptiefaingy aswpld aé exlindgrs, the
,aral ky] ; and resi due of
ring iﬁnéfeé‘é{ seenrby cirtater a PO IThpagy 15 B g ieh e¥iends he ring’

axis 3%&&1@@1@%&%@% S%B% iR¥FIGNY. ameﬁ';%alﬂ*] B8 p8int 12 gB¥metric center of

action at the carboxy group and/”or am de or
the rig gl D Ona it id endevstoedithayit meatndtd the geometaer®anéergr oup,
{J Lﬁﬁeﬁg&b ]égsgife Ssu &Mﬁﬁ%ﬁg{q?@%& gprgécg?l 6a a coﬂtlnuousRethenor surface
3-mer capt opropi onic acid, or an el aborated acid such
as an anide or ester formed by reaction at the car boxy
group, particularly the resi due of an optionally
el abor at ed 2- mer capt oacetam de; 8. the conpound is a
conmpound of forrmula B; 9. R2 is substituted with one
or nore groups t hat enhance the solublllty of the

o o o 1. i o s R b .
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refers to an excipient or m xture of excipients which
does not interfere with the effectiveness of the

whr@sogiseal activity of the active ingredi ent (BQT/ERN05/018946
which is not toxic to the host to which it is
adninistered [0068] For solid conpositions

conven |on ex0| ts include,
and a0 FRLBE R TG RBLDY SreFrarmhiBral P By ey ke fisure s
bemg'B@ﬂ%%ﬁ'tHé@n%érﬁﬁ LAY BxteSQAUMHRSHCABREA Be sdeBlif FIGE, |tHé| éik&ﬁlor surface
ucose, sucrose, magnesium carbonate, and the |ik
18 of Ithmngjlmha“ommhb dn@,ve:aldcyllmdmummmmbmbemmﬂp&alom@ﬁ@ portion along

what gqaag bg{cgqu sca sé%ﬁ t etrf: ﬁ%(agﬁl] tgg Yi@@ﬂ@gsi 35hgtween the
posmgﬁsr (?f ch@&gfagﬁfé% Q{JTFQC@ Hfo‘cﬁ a'l“hé‘ﬁfdﬂﬁ’&%&e R0 h@da high-point or

ent or exanpl e, water, saline
apex wﬂﬁowhldﬂexh pOmEpn g}ieyng’ md:xtemﬂsarfa@ farthest Iﬁem thie gingtsaenter point
t hereby form.a sol ution g usp? |on I ? ired, by which
12. Tihg rfabarprecdtis Brarcralingad mosbersily %Hleéaﬁi’i‘f" St @y by whic
e i RO 1Y 080 PR o O B 0 BN e 10 ot

althouithf i edayg fagestd ¢ thadinghe ih bther rrfannerse,)santphsedepssxdom or the like.
acetate, sorbitan nonol aurate, trlethanoIaF;ne sqQdi um

adettapecfomedonbadiman the rigdraay bg quitqFrdlohaing a gragjeter on the
order ggb(? r%% n#’oo#d()%qu b?‘? églr@%a;fpéiﬁgnth\é"rin% 1@qﬁg{ ?\lbliMytf(ﬁJfrﬁzd using

techn?ih@@@lb‘h QNitipRahyead 8les@bfidrntng tist sq@&mswnnn tre asty r'Thz.base of the

bl ets and capsules are preferred oral admnistration

ring thay heye anr@blaégesl perépncassbavadn FEsS.dr &2, asit Mgy be entirely arcuate, and
er.al PR& Qrg Hore commonl y used excipients

mﬁ&%% HH%E é%fo'gggﬁd co%n g?arch Lubri cating agents,

S UGy, 2SheROhe Fing MOV EAG AL, @lbeit retatddsadodkyisecsal that th@lailmi 22 of the
When |iquid suspensions are used, the active algl )é
protuberanesrip At b lanq ﬁo@ﬁmsstmryi ﬁgp@zﬁan&m&eﬁ@p of FIG. 2. In‘both FIG. 1

ents desj.re I V. / .
and Fi%%% 1['1% 1% bgelﬁta € cij ta % odr %gie%/e (1r8 Wgwg pt%l@%ll:]l% 10 will
deforfBXGioRitBE hsplicatior Mo["éylaiﬂa@ﬁ 1mjbb§bdazﬁeleﬁ1ﬁin iharvertical dieection. Due

i ncl ude preservatives, suspendi ng agents, thickening

to thesigposision afithis frecd Fidhe poomaTanca p@ end Blecapes ﬂﬁﬁhea@qfdﬁﬂ move or
can be..pr conventio
s R BB bE POE R BRk. S5 TRyPbbEt effpntipyinrio 134
is a sfd@lo Siak WRiveinéAt dfQRe Rhg BHEPBASIERrdbTY bdcuts i aﬂfoh@bnth[plane This
I njection, or as emulsSions or |iposomal fornulations.
moveTiuat of the |apex 221 pesansh biserfiagrtormbach tha ringyl 04s @df)etﬁ@ldeﬁred causes the apex

sterile in bl e sol uti S|on'
to ms,PF ST PAZREI B SHHOG B R E T S Ey: "B Gation removes
matet(f‘ﬂ[iﬁgn Eﬂéesu?ﬁ&eﬂ%@&hQnt\éﬁJ@ﬂe%lﬁel@&ﬁcﬁ%@fﬁﬁt s that may be
enpl oyed are water, Ringer's solution and isotonic
s ddGuhshiwos side vt oftthe ning 1 oABEES i 10& FK3.8 iih @ relpxedeqs
.S ar ol s are

unde@imed otk 48 obanel npSie fout h Snart R aienfRh i Figs, 1 & 2. FIG.
2 alsﬁmﬁg Ph% Gako ﬁ%og%'nteﬂaﬁﬂl Sir@llal &bss ée&Y&fHﬂdQHe ?R)Yut%i-a‘h@e 20 to

e fornu ed as lyophilized powders for paren
have adgdnoiadly tadrigater cRevwketion miyFlIes 2 thegnettberanesdOpgnd the apex 22 of the

addi ti on of wat t her .aqueous
protupeFapste PP U U R 2R BPE AR S THTLHE TBF! B D Qlypecometri
line tﬁﬁeetx{énﬂy o HaRALiEE | isQﬂ'tHO orfthf th%ls{lﬁfa& ﬁ%f\ﬁﬁ@f%he ring 10 is to be
oni c, aqueous sol ution. anpl es of suitab
soldegiid. Uantierebixed staty, trei (hstsra:lelbaezvesnlt]uﬁ N, ZZWdlmbemowbsl@ncmZO and a

wat er, . and_buffered amoni ym ace

pointel e PsriPFARER AL BEEPE 0 Greae APRaRs HocBrF 42t idpptifipddn the figore
exci pients may be added to enhance or stabilize the
conposition, or to facilitate_ preparation of the
conposition. [0072] Typically?‘a phar maceuti cal
conposition of the present invention is packaged in a
container with a label, or instructions, or both,
|nd|cat|ng use of the pharnaceutlcal conp03|t|on |n

- - F A1 .
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(b) compounds where R is 2-(Z-sulfonyl oxy)ethyl may be

made by using bis(2-hydroxyethyl am ne) instead of
wher@sa1gsaonoet hyl amine) in the process of (a) PODUS2005/018946

then formng the sulfonate esters; and(c) conpounds

where the R groups are not identical (e.g. where one R

...on_each amne is 2-chlof oet Ryl, and tg other is. . 4
as “Dyyy Ghis gesancas,olirourss daealsy thagy th diemetes 9 Fe‘k?pﬂf} us tg fhejgerease
. . - | apie) in the process of (a) above.
thlcm%gspgﬁtggﬁpogéb%o%glggg'ry skill in the art will have no
diFi6i Tatkéd Yhowraviongcltet grkal sbldert bratiers 68 lahd &6 that iay be applied to the

di scl osure, in preparing conpounds where R.is ofher

, Of
ring’steprégniop seicsrl§ebail of whirbgg locatedipprt vigy 4p thering s sireppference from

wh .
v P LI 0 Yo 1Py B v o

of reldfiPalP Rarrd atrips REIRKEIKIDT dTEtie betefibahmfaat €8l tHao will prbwe solder
ot her conpounds. This el aboration of the Rl an

and R2 .
from yrakinsscommnetelyiesoysiddberiag 19 from the Spsestoatien thet istbystietedyin FIGS. 1,

t ro of for .
2 ama o By PP s AL 61, Ble OB AERRAL
Alter$tia 68, fhe |b@M§‘ﬁlia? Be BénsthieteRIvithribe pickél ifieprmddan A ydyaff the ring in

t he ?br@oup of formula BB), or at the sul fonylethyl
manngiy@s praybedinawndathe &t age (el aboration of the RL group

of_.f.0 la A or, of t [ f. f . :

0 i 4 P s PR ing ] O s O rotation 14 th
may HERQ A&l AOWReRBg BRougdh REESARetAE certeli dTahy/rigK i 0.! This figure also

the art will have no difficulty, having regard to that

showssthielrélagvedlotaticn afione Isolder arrieny levidly srspedt taythRrprefHeermgce 20.

TR LT -
again§iGhe BXRIBlrBace 28b3 adBIdentiRg Sib el 0atheth B@Supler or vertical direction.

conpound 13A (thé preparation of which is_illustrated
The liforcSyntieatig] Beaepdted by Bellow)“F.”2 Asshewp inBKetS, thegingl 0 may be

deforgl_ae%{ g?[g @g | %!g%%g %]élgg}:e{] 8%;%2%}? }gt{gﬁ%q)il}g {Heq‘l%tgel 0owill befeformed into a
B ﬁ%h@@h@d’ggﬁiﬂya{s)im&ﬁ% e NI 3dakel 3B A $dwn in FIG. 5, as

conpounds suc
the rigg | § 2efonBs, shdipmg 22cNbhopotubyanenl pteodplei myve Begfass fiy# penerally
. thiolacetic acjd. This y oxj di zed.to . .. .
horizompTBeE RSP E it P ISPRRLA AT ST PGS iy i FRiaRAS to 2
second Y ltérﬂﬂ%ah%l@&ﬁ&ﬁ 67 8Gh o nfoRIAROMRGpA S ad1es Rebsdd ABMnst the surface,
either before or after oxidation, be reacted wth an )
will sawtahesdrab bheiperths anrbee @8 batvizas ¢heainitiat neptiom2P toemspepnd location 27

to forman am de. .Conpound, 13A.coul de this wa
and it Rsurgheept CHragroBeh 61T BERIFBY b alriaee BBe P eriggen contact
betweaeﬁqhé;lqﬁ'% ?@ %thé%tﬂ%u?fﬂ& B WA ReRDmPlesSQMPEHTEIR subsequently
that na e made this way. Simlar conpounds having
soldetedngEiie distaharbetwednthe hétisldecntivh @5 ead bwepcgrddapatan® 7tin&1G. 5 is

sul fonyl group, e.g. conpound 29A and rivatives such. e
the wits digmsscils TBa G o2 Abatiiey wBter drnas S} Aopei RS distance S
wilt i} Bl EElpE8BE ARIARNARG s, 1RARYSLTbYRE by legerRd idforiel that
mi gh%i@ﬂﬂﬁtr @eéle_)cltri@ll adsﬂﬂeﬁ@oné\béthremhme rsm_afane;ml dnlyl Ill:hmnmg 10.
t enpor ar i protected at the amne), a tin e
St Rl Gold Al PGS EARITaLDR SEEEIARG Shib GRg 1Phgocurs to the
. repar atq o v, .
right iR ARt BR P uRoRaR o Meay SR L1 pilates or bends
about the Riepar Rifleiom A A ePBBN dnfléfon poiht AAcodeytbrahere Gleaing 102 may
can be esterified to give reverse esters. Simlar
join edthabibe seldentlle dQ4 loe ihiiRes srplcaoRpIUPRSS 182 Bt BdY grles be formed
(all ow ng the preparation of compounds such as
conpounds 154A to 178A) and 141A (allow ng the
preparation of conmpounds suctf-as conpounds 142A to
152A). [0090] For exanple, considering el aborated
anal ogs of compound 70A (the preparation of which is
illustrated in Synthetic Exanple 2 below) : (a) 3-[[2-

oy
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resulting mxture stirred under nitrogen overnight at
roomtenperature. HPLC anal ysis of the reaction
worRoosars4showed that the reacti on was i nconpl ePer/(208048946
product), so an additional 0.9 equival ents of hydrogen
chloride solution was added and the reaction m xture

stirred for an additiagnal 4 days, uItln in th
direclypspart ofihefing centagtioy forppsdes aﬁaw%tr?g Iegiont ! oigdy g ring body.
/ [
while nlaflg(l:’ho% p%nﬁhe S? Etrrsr 3R Rk %g?&ﬁﬁttegpfg—: eI?é ﬁrlfl%ﬂreggee%romberance or

thlckg&ﬁaﬂ%&ﬁ&iﬂl ﬁdinﬁﬂlbwgu&k&fthlahﬁa,ss afiitle dﬂhg@dd}d poteionniThesegeo points of
or ours to aglrv

infle@iop[defing piine ¥ibs @lzowwlﬂéi AYB) Gl PR Ak haGwe qnele from the circuit

ul f on e, conpound 70A, as the
boa“ﬁi%;r "W%‘%ﬁ’& ac“fs?a“%u{etﬁe solid, 0.90 g (55%
Y. 4 Hikda 8o ﬁthO $s i@fitstrbiexdy astdCthe diveee betwrei tHe)apex 22 and a
of 99.7% 1H NWVR d 8.50-9.10 (bs,

. 4.43
point4li@Ret(ingllyXhhposis: e agexg?fl isrie dipfpnced ]}*ba@hgwn(lﬁ&%yﬁ ‘As shown in

. 354 bt 2 e 908 A 2P Wl nd o cas

the a%%( 7, i%)shdé@iﬁéw SREUJ @f@bul@@l@e &30 HsANSEORER the lirface 23 to the top
Synthetic Exanple 3: Pr eparation of

or thérihg 20 Ec[ﬂncse{abem(n’ chl or oet hyI ) am no] phosphi nyl ] -

oxl{y%??t $‘]§§§|@f§1§3y %%éf%é%ﬁ% 19g 3?%%%%@ ﬁ{?%lﬁ&{?}agpﬂg,tate by the
radia \AgtaB%l?Jdt i%*ééqn eThé%é‘ @B¥Q‘5]E ﬁél%ﬁlz is glsé sHo SLFIW th be reduced,

I ssol ved under nitrogen at
which @@ SHERIFGU 5 scausssdh@rit @inatsniat foi siile adit Si2fomtns ( Megthe ring 10 is

80.5 rnnol ), was added. Aft th |t
compiessed @mcﬁh@@i%]rg’ql%ﬁpt%}&sggfaceesrscm ‘gec{ t}?eunnglg ?(9 argewce that the ring 10 is

ldered together b
mourgt n%?to %B ?g&%?_% r%g@ ﬁrr%%)%%os pﬁ?ﬁ}ﬂhgﬁgﬁhra gll lée waye go ncire fo g:eL: Mer y
holdia gl bice Iﬁgalﬁsttt‘@é Hen €0.( BGinsltermate emivamantolthe risigt 10 can be compressed

stirring precipitate formed within 1 m pute of
therchHETLPIAE therfaroes thep treesedond; selsieeed- Aﬂﬁit{;%fu %‘Sf‘offmf‘ﬁlg the ring’s

apex %22%19&2505%546? U.l%a(!%% i tﬁ?zﬁ%ﬁg Zg\g,gltu]g% Irf]}tﬁ:l snfjﬁ% %%rég‘?lalmprove the

electdéal fc@ﬂ[ﬁcﬁ@tﬂb&ﬁz@bﬂu ﬂe sul%lﬁtltfy sihafdchand ﬂiewmdiudﬁlvamngh@
reacti on was conplete, and stirri nglﬂ&FI S Sto

p and
t hla theambediment kthe aroiyhesines SV s Sah ¢ ?h‘gﬁ cross section of the

| t d t
o B kO SR POt i
protubbRinté b0 that extbid Svapksathoipeand fomeing asiodtise umge between them.

di ssolved in 250 nL isopropyl acetate. The jsopropyl
Acccadinghit thesoss seaionws Sha e tiberanse ey bpednsideseddp fma tnangle. In FIGS.

3 ancP {3 % o)gse se%ﬁoooﬁhe ot&be’c}@nce t&s\,e/ Eélrsé a&% tgirb% anﬁ'%q él? M h other

emb&dinbak hitief, ithd @bg%ctTdiﬁoﬂtﬁ@pﬂoQMi‘anaé edrebeparaisolic, elhptlcal and of a
renmoved by vacuum evaporation to give an oil, which

“dropwed agivedd under vacuum at 40C overni ght, giving 40.4 g

of , . .

a- PP2OF BT BATLieynet BUTTeeyiPy af Y BT p RO BB (oyrer i of
curvatitel t Ri-@ld p%E&‘ 8P e’af addgBied GhidH the @étﬁél%ﬂﬁuﬂ@tlire of éabal mtersectmg

tol uene. HPLC anal ysis of the product showed a pur| ty
curvelieigsideghelgtheyvRrved 7. 16- 7 33 (m 5H) 4.04-4.06 (m

::%IG %sé@w% lah eﬁ%ple PSigi ppgl %nle E? @att egcl’b%?es% rﬁ% l(dnA first curve 26
has 413l 8f SRRk BRI fheeERind ¥ lcénter point 32 that lies inside the

oxy] et hyl ] sul fonyl ]t ol uene.
secomd fr2e PPBI¢ biood cervb hawa tafiusaicnopipiodeftied iy |thssAne ¢itance but
Jthio]toluene, 9.2 g (18.7 mmol ), was dissolved in 20
nm. concentrated acetic acid in a 100-nL round-bottom
fl ask, and the solution cooled to 5C. Peracetic acid,
7.9 mL of 32 w.% (8.9 g, 37.5 mmol ), was added
dropwi se over 20 minutes. The reaction m xture was
aIIovved to vvarmto roomtenperature and stlrred for 16

o " o - .
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[0114] O her conmpounds of fornmula A as shown in the
t abl es bel ow were prepared by simlar nethods. Note

WO ba@ts/1198¢9 | ar gest peak in the mass spectrum f OPCT/US2005/018946
conmpounds of fornula Ais at 2 greater than the peak
corresponding to the exact nmass (the mass determ ned

based on the nost . c 1 i.satopes. of the atons nmaking
from Gghfgﬁgr_ltrfﬁfl@w‘?l Sé%é&rgggesdflélbﬁE‘eé‘}rét_scélﬁ‘éee%gf 4 chlorine
atiRE{G! M tB@EroﬁPﬁ-ﬁﬁ% l:izclg 'i(%?tiﬁ@d %{géf&ﬂeﬁc% Rfmdriiel o i0ER Fies the outline

| argest peaks are 3:4: M and M+4. [0115] The
of thd ohg shovginddGR olHod Thefardadhaniiea bdlowethe indersgraros @oifit B Bf the two

curves 263 78 20 SURIGRAR T QTP RS RSO oS Pl berance 20.
R
oo SR AR RIS, G RGP CR FENER tapoor i
protubBlizh¢ AR bENStefhired apphetiatllyy m ef laasrent trebediineni. tiy FIG. 8, angle 44
benefit of U.S.

; Pr ovi si.qnal ication [ R75, 037, . .
formed heieqoyoBa 30GaS 48 AEOTRE BIAAIRE EB A AgHIe deamelip location of

e 0 S84 St bW B 2P0 o D i 1
throulehMENTAgON, LintiFiit eledtsaflirel5® thathienbinod to Heseqmdgadii 48 where the
invention relates to conpositions for use in heat
secondrradid 8 meetsithe g% i on and air conditioni ng systens
Cc . igq - ) . .
CORRELSF 0yt P i el ot ot e 2
will vaepgomane dépictiomeeif FeGS i nes. UThadestgptidnyeihatsi tha apex22 location can be
air-conditioning systens_enpl oying a centrifugal, ..
geomebiggHe dekined shpel é@ﬁ% sonsidsresl e redirRens e Rethen idn f dgteription that

. i r i . i i .
s R BEOLH R iy 203, A RABLORL o DR v i 1.
Thoswof &tdighry skill imeheRasvilll £ Resaaasthhtahé tiods seefibacefimenial rings 10
refrigerants for the ozone depleting .
would mpblitsrallybeo Etangvlas” (perabelica flliptical™ or of a “dropped ogive.” In actual

. hydr.achl fluar ( .bei oU
oY BB R PR TR S RARRE o
appré:@ibiedRé sapeddducaés deagiteeand tgsctedab@reci al i zati on

of hydrofl uorocarbon (HFC) refrigerants. The new HFC

r eFunigrta fiG. 9, trare isisbewnsenhgjratn @0 hpgre siged isacesstpngito which a

. this ti . haye ro.,0z00n | et t .4l
ERTES AT T e .
be erbddi@Basth grised dircit tobel, MeaareathiPtatee 6t othétuidnh@nductive planar

_environnental regul ations may uItinatelzﬂcause gl oba
devigsithatsuppartsepndustiva traceso peidey g i glacicalzigradnt | y, t he

autompbi.l e jndustry | cing re at i r ' .

o Rl AEEB A LS LR e LU obuciveoces
82 of BB kR rale80WY ekt d a8 el of thesfidtiohdibédmdustive 1@lledtrings 10. Each

current need to identify new refrigerants with reduced

of theytaytshaktiveshatiomringst 18ris sellered 83 oh ethgrwiserplspirigally coupled to a

ai r-condi tiqnin ket.. Shoul h equl af i . .
correRrid RN ST Bon i vt SRR sgRE gfronic device 5.
For pifstfledbtt dlark® hb@bierf i8S HIRED@WeEn iHRAUbERN: BMAUSBER duffaces 82 is

all areas of the refrigeration and airconditionin

. g
omitied Buta depictmrafermeprgsqptaive selder Blidt 83 detvrenrtes ring &9 apd the contact

BRENT AT A S LN R .
protuber BdacREARAD And hﬁ%c&ﬁp&ﬁﬁ%leaepéié g9Q$ bt protuberance 20 lies atop a

repl acenents are toxic, flamrm and/ or have | ow
condecteregyriaded §2ctioevidgh thehimgefl 6 aes torbewoldleredr nat i ves are

constant | [ sought.. The pre t .inyentiqn

e85 e DG I pREASR tpast pirtng T Bevings gy Berance 20 and apex 22
conpositions and heat transfer fluids, that provide
characteristics to neet the demands of |ow or zero

ozone depl etion potenti al and®1 ower gl obal warm ng

potential. BRI EF SUMVARY OF THE | NVENTI ON The present
invention relates to conpositions, including

refrigerant or heat transfer fluid conpositions

o o, o s R A A
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I .1 I AS.d-nonafluoro”trifluoronmethyO S-pentanone

(PEIK) and at |east one fluoroether. The fluoroethers
woRooshespy esent i nvention conpri se conpounds CPROT/ABIV0FIQ8946

hydrogen, fluorine, carbon and at |east one ether

group oxygen. The fluoroethers may be represented by

BRATAT N R, R T—
condhdtHR rt%l@@gf grhgﬁ{ Ei{e%‘f@cfn%ﬁi% Je@ﬁ:'e%@lﬁ urgtd d@ﬂgwﬁ%lﬁﬁ%aﬁﬁthe substrate 80
joined to forma cyclic fluoroether ring. The

thereby smpreesih$ enddefaymiag theaiimesfl0Om about 2 to 8 car bon
atons. Preferred flgﬁgoethers have gronl to 6

o SRR e edm e o O 1 S enn NS ok feanaichf Spfit B g extending
into 1‘th RAPLERS 'f)ta?é | éﬂ?en?zﬁ@ﬁ vl B8R PR inR 1t SIABRAL RiMiRe Qfe rings 10
R oh e p

conposi‘t esent I nvention are |isted
arranigéd Sefhhiethdir adedBIffrothfibues Lrblmeptmuhelplahe of the paperTdbswhhnan®odiment,

the aRQRSIHRORTON b SHHEGH G8FneCcHPOBER SRR B RS ar Bgorlinear.
m I)ﬁt}{é{ iR ehl%ggl‘?l{e;ﬁ]t e}ﬁe IO?W% i %@&lcﬁ %QMb@&‘?ented at random

apl e comer Cl

orin Mrﬁﬂl@l&ﬁt’téﬂl asillstrafed,id ,FZG4145 "ﬂ:té&xes of rotation 14 are however preferably
nonaf | uor o- 4-(tr|fluoroneth ent none (PEIK? i% )
parallgl fmthe swrsedf at legstangiof Hisi byt degpe Spgthat the rings 10 are

n 0

e IR el a?*“%ﬁﬁ@m Appar

togeth@ M ng potential . For exanpl e, fluoroethers and PEI K,
alone or in mxtures wll have gl obal warm

poWaar nsddso [@mespmpRaLTiRrbHFtss, @Fﬂr@éﬂﬁm%fer@bhﬂ%ﬂwwo solder

s 10 GITRAPH LTSl eI ST LGP o o

open@88d ité £1d oEUThS niekeltHaads 68lhnd Tplevanpdeetit:s. Wléklng all the way
preferred nmethod is to weigh the desired conpone

arourthibeming thanebstineringfthetrat Mmaﬁ@ftﬂ%ﬁ&%ﬁﬁ% pidR M@Humllant be soldered
d-?ﬁ% :g te vessel. Agitation may be used, if desired.
MEINEN PP gerant or heat transfer conpositions of the

Pregent depivRntdimile 66HMRALIH GEhdPohkring 1 hoPd muBiBsihg Gmﬁlector 2 positioned
fl uoroet her selected fromthe group consistin

abovga(substantuaﬂm planpiosheyt-of nononductive flexidieolimeh éugh as a polyimide film

and eg_u%xid LF(I} g‘ﬁ%"ﬁﬁ% i}]e)%}nléo ? c'ugo ttrgl f l L@‘?‘h P@E&atenal is selectively

remojve(!@ﬁémhéﬁﬂe refnovéd Airh @hdi@idl *ﬂ&iﬁ%&hé" e o2 theaéth@x W1 In FIG. 10, this
1 ,2-tetrafl uoroet hane;

H-shapedi dpleniog 6284 tesnyo Ravz- aléekan ba@atqﬂtamthalzmtmmws iwo spaced-apart

SR R ST A
that élx'tegn% igrodhé héfﬁérQﬁttllI@HYc)peﬂmg 333 Thedo RapR @ Figth nRéERE 6N ANE 66 are free

fluoronet hoxy)-1-, 2- pent af | uor opr opane;
of tha film 60 on$uSe Sidbe Xadyl aaorals@tbewbnmd«vredrm m@lﬂw@q@dﬁ@m thexfilm 60 and

opposf;_'_lgtergclz}fg(l)t et jﬁé@%&&gxélrﬁgﬁtﬁ%@lﬁ%&% %se ié‘{‘; to g rzaaappl*op1‘1a1glely resilient,
f G: P 0 is pushed “into” the H
e crfosh S RGBSR B e 1 pshed i
openingdiZ;, thepsbgellbwing) thd ring 1020 Be irfsented‘ mmarmidbbmbecamed by the film 60.
3-&e|fluoronethoxy)

f.l.uor ro a
. 1As shownyaIGk | bdvlaﬁnsfhﬁélflﬁéﬁ 5541@ 1f-way S, it
.2 | ) 1 r
penr%etéx{j\hig}x@% ?l‘?@aqib?)@f a’né 6t6€et11}o]v¥ f‘l% '(t)lfre%)ﬂejft?) th Bg&eco their original position.
The Hlopehink |60 aliceBreiididx the tringri®); half: \ﬂzay through the sheet 60. The body of each
1-trifluoro-3-nmethoxypropane;
ring ls.@hgmc# Vith ths-BB-shened Opyping aWéOﬂiQfétaﬂ% Ry logating the protuberances of
,2,2-trifluoroethane; 1,1 , 1
,2,3,3-hexaf|uoro-3-(pentaf|uoroethoxy)propane;
2-ethoxy-1, 1, 1 ,2,3,3,3-h%ptaf|uoropropane:
3-ethoxy-1, 1,1 ,2,2,3,3-heptafluoropropane; 1-(1 ,1
, 2, 2-tetrafl uoroet hoxy) propane;
2 3 di fl uoro- 4- (trlfluoronethyl)oxetane CAF9COCHS;

T - A A
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Range Conpounds (Al B) wt % A/ wt % B PEI K/ HFOC- 245caEab
1- 79/ 99- 21 PEI K/ HFCC- 245eaE 38-99/ 62- 1
WERIRNHBBC- 245ebE bg 20- 82/ 80- 18 PEI K/ HFOC- 254PGEHURY05/018946
36- 82/ 64- 18 PEIl K/ HFOC- 254ebE bg 28-85/72- 15
PEI K/ HFOC- 254f aE 49- 87/ 51- 13 PEI K/ HFOC- 263ebE bg

53 89/47-1 1

58-91/ PEI K/ HF 7
severBgigs 1A GeIo 7 A050a oDt Qi PCBRER) AL S PP i 5gured. After the
rings Jfo%flel 294 B!t HE%TS*?’@Z? R 1’]_2%3 64-23@/68 Yilt Thereafier loosely hold the ring
El Kl HFOC- 347meE bg 39-99/ 61-1 PEI K/ HFOC- 356mecE2
10 in ephag;d by tiaofl §8-64 aBEﬁK/GHEB@D@BMhE@@I‘@? 188f §@-riri 10. By forming

oGS SR D o TG ST

/
S PR BRI eereEate

PETHesHFOGdRREIE ithine 58-s88vld SipBrePiatehHRCag B e e film 30 to fix
1/ 59- 9. PEl

hollogiogdyeie gises ﬂ&%@%@gﬁg\éﬁ%&wew% theyings and openings 62 with
respegﬁggégggﬁfe Eﬁ% E@lgctxizé ;?n%vé %bé 1%) agag}tﬁs%ﬁ'is%eﬁ%p%nﬁaﬁ 694re cach
sized Rl Khdge@eudbifntrthey ¢oh He-@0p&atidel PEh g ed-0@adB 4ficEwhgn the conductive
62-99/38-1 PEl K/ HFOC: C3i?n’%§E ad 54-92/46-8 PEI K/
hollogafrgdcHs inssrtodpghrositispe POEEDE8263- 99/ 37- 1 PEI K/

HR{XG: rtiall
R T A0 ey

complaéllydillkd REith Desitidate dod-coriduetité mateyialcsuol as sﬂlcmws Smﬂddr tidlets can
present invention to formternary or higher ord

mech@@iﬁﬁbgqqd, q;%ncaﬂb(@tt@@h%l@ &ingilfie aspbsinate %,lpl@@é{rﬁlhng the interior ring
space \gfrflgg}%sﬂiko Fﬁ%lteniﬂ eﬁn%% ?ﬁédgﬁ?%a?ilﬁ%g#lcrg%sgé 3 F%@%Ventl%% solder from

flowiAg intb @e igAOPLRce A8 BY abhérlvﬁekmg bt espillag aet&in scavenger

and/ or antioxidant. Such_additives include but are not

| iHGE & shayvs aside wieet qf@nélecﬁpaw@&eweﬁ B g3 a microprocessor die,
o USSP sl PRRAL e P BEDOAS v o

aforeﬁl%ﬁﬁ@fédtobﬁcﬂlﬁ:tlﬁ)é shdee3@r Théesatofiordifdty Isbllli ifnehe drtwilh @premate that the
conprise about 0.01 weight percent to about 5 wei g

electrigal e@ﬁwcmns&eﬁme@ﬁh%mwd@a? fehstate Shtgespot Séwc\ﬁl) are

1mprqved%gtt% ;?ac\fu 'i%% cttlﬁg%f aR gg%l{u‘rﬁlgrsg%e%y% ?c%lﬁl ég?éjr&ae:] Iﬁsclcﬁl]ltlon to

prov1ﬁﬂ1'g”ﬁﬁh§td\ﬂe@ REec@ical &ﬁm@c&ﬁﬁleﬂfe rlrig‘s’ &0 prndempel dtivelyioxible joint by
onprise an ultra-violet (UV) dye and optionally a

whlcls wibuasion; and dlgximger the sphétrw8aysele$%1ﬂ@hut§éﬁuse ancgsieah connection to
be braldh detecting | eaks of the refrigerant conposition or

?11% transfer fluids by permtting one to observe the

f ITHIReHeRmMmed etfooti@entty thd HITohe corRfutti gefigitar@pref@atly made from

transfer fluid conposition at a |eak point or in the
electrppisally t:qu@ﬁtl‘ff’empﬁa@éhdtwlﬂr&li@racam’f asolder baraen. rigppper, silver and gold

are eyfﬁ%ggr?t%tgﬁatﬁtqrp gn@a %1 f (ﬁ{mt'ﬂe d gmoqcfaﬁsﬁlﬁggaggg 8{/1'88 ﬁggc? resilience;

they &8 dlRAsadcANSD14ted Wi’tﬁrsoﬁl@f Bkt fléta®f sushl 8dniblveld @S rinls 10 can also
sonme refrigerants and heat transfer fluids. By

be fotmd fremvndileplated pasties. neant a WV fl uorescent

¢ SI : Il@%&é I]i)}%tei ngﬁy orggfég st a{lﬁgecépﬁ UH%F%&% :3? Ivg‘hlch 1s well known

in thegélg&fo‘hwg‘art-rh%efﬂdg@ ne %&?ﬂ@@b@ FHea REinB ¥nb WA 1M graphic techniques.
l uorescent dye under illumnation by a UV |ight that

Ring émdnmerrsadls as soall as 600 nmreﬂnewgi dre aﬂsswui@a@orugb arger-dimensioned rings,
nano 750 n d. Th f
.. {1 0y WD POl ore P B A, S 16 PR F5 iy PR

a UV fluorescent dye is leaking froma given point in
a refrigeration or air condltlonlng apparatus, the

fl uorescence can be detected!8t the Ieak poi nt. Such
WV fluorescent dyes include but are not limted to
napht hal i m des, peryl enes, counarins, anthracenes,
phenanthracenes xanthenes thioxanthenes,

oy o o o o - ] I L o
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20

(di propyl ene glycol n-butyl (or di-n-butyl) ether),

CAHO CH2CH(CH3) O 3(H or CAH9) (tri propylene glyco
wo2dmatiyds4{ or di -n-butyl) ether), (CH )3COCH 2Qr{ZHSB)LHI8946

(propyl ene glycol t-butyl ether),

(CHs) 3CH CH2CH(CH3) O'2(H or (CH3)3) (dipropyl ene

?&éﬁqg@a"%?% Ie_g%%m 5 )(1@19&)3%% ?ﬂ'(d( ¢lpigred predn ay be embodied in

othergég)éfi‘ﬁlc f&%_lkkt \Viél}(g%)@elgdrrlféﬁggﬁyc o*lé %éﬂt?%/?eoé tc'ﬁldp thple, while the foregoing

disc@é&@@iﬂﬁh{ I M5y s ouhp &el éorgley d:@ha\m-ebsmglb pﬁitlht&ire)nce 20 and that
CH CQFE q 2H d tylene gl ycol n- buty .
the péqtﬁg?r wse% Y lsla}a% blegstiong 2lierngle agdjgayivalent embodiment

mclugi 3\ g% W ﬂ%@g@% &Jﬁg@g@% g@%g%ﬁfs_mmi%pomts 22.

Yet awthebenbadingnamehitiss ofing he faheden ha\i'erMﬁlmtpileroﬁxbmphééS@O each of
.t hose represented by the formnul ae C(O) NR2R3 and
WthE%Ylag opgg%q\](qjgt)s Pr apges &7 ﬁuththatpgghen ¢ Hpg ispgdighy compressed it

. I s n I
will %@%ﬁ%@%ﬁ% rﬁrﬁggﬁl igfn?ﬁ%gv tlilg g]n wﬁ%;r%&eq Zglécglr a)ffé a‘fe embodlment
woulaéprd)\adsehag t1 e dhdt cannmalsd sqahtabmadm yohifaeabhpbithe sxaﬁtratalaﬁd the device

V|ng from3 to 12 carbon atons; and wherein said
thm”ﬁﬁﬁéé Oquilentorthe sehsitate- wei ght of from about 100 to

e L S

showatin FlG. IewEerdAighsralifRlof c&ZtactE@O@B@ aﬁﬁngaym%dﬁnﬁb/le)pattem ona
i ncl ude substituted hgdrocarbon radi cals, that is,

substyaiei 0% Becagpr We sprigetn ﬁvq%yqﬂommsﬁth@spnom@nm@mved thermal
perfo%%ﬁ %galjs it (ﬂ)%l né?rv% & %ipat[aé YR A | ngx aﬁ: h 2 | 5&2 ofaﬁ% 14. The

conte@ﬁ;tlh@}ﬂbé hsédlul.‘ﬂ %&Gﬁadalﬁitﬁéﬂ?ie@ wap@&tau&ﬁgt ed hydr ocar bon
radicals, that is, radicals, which contain the atons

ni fodéas gnoml yiew 9% %céher(smag yoxﬁacts?sapﬁm the(fprm af 3 comiingous ring
constrn?c%(i: L, acgor%ancean} t;hlg Hls’lfelﬁlfg:)g gﬁ}? H;g?sgpf: %&?rggoﬁatlg ﬁﬁs erlngodiment the

no nore

ring mlatpaﬁrﬂfffa@é&br%tmowﬁ NBhes@ AdaPin@fi@e aAlitallg IRifer arms 304
than one, will be present for each 10 carbon atons in

that qiend generatly fﬂ@lb@é‘éﬁéb’ fogm &lrsyexderéty sndcel plthsatngbmther than a
smglgya%sei(}lntlé’l nt%%uc %?r g%,tglfeﬂrnﬂ %tﬁ%g ch%ac? gk}ov\fesflgﬁtwrlggr arms 305 are spaced
apart!fidih bahi G ledgkIBhie¢ hIBHg 818 rElf. SIHeWddY bF tHRGHBARK} Be thicker in the areas
consi st of carbon, hydrogen, nitrogen and oxygen.
that smeperetheniaen arethanmbe sifes efitle RBg a$ sivat.i ¢ and
alicyclic hydrocarbon radicals include nmethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
terf-butyl, pentyl, isopentyl, neopentyl, ferf-pentyl,
cycl opentyl, cycl ohexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl and their configurational isoners. A
preferred enbodi nent of am de sol ubilizing agents are
those wherein R4 in the aforenentioned fornula
cyclo-[RAC(O N(R5)-] may be represented by the
hydr ocar byl ene radi cal (CR6R7 n, in other words, the
formula: cyclo- [(CR6R7 nC(O N(R5)-] wherein: the
previ ously-stated val ues for nol ecul ar weight apply; n
is an integer from3 to 5; R5 is a saturated
hydr ocar bon radi cal containing 1 to 12 carbon atons;
R6 and R7 are independently selected (for each n) by
the rules previously offered defining RL 3. In the
| actans represented by the fornula:
cyclo-[(CR6R7) nC(O) N(R5)-], all R6 and R7 are
preferably hydrogen, or contain a single saturated
hydrocarbon radi cal among the n nmethylene units, and
R5 is a saturated hydrocarbohltadical containing 3 to
12 carbon atons. For exanple, 1-(saturated hydrocarbon
radi cal ) - 5-met hyl pyrrolidi n-2-ones. Representative
an1de solub|I|Z|ng agents |nclude but are not I|n1ted

o . ~ o ~ o




et hyl benzoate, di-n-propyl phthal ate, benzoic acid

et hoxyet hyl ester, dipropyl carbonate, "Exxate 700" (a
weoomaisikal C7 al kyl acetate), "Exxate 800" (aPCT/US2005/018946

commercial Ce al kyl acetate), dibutyl phthalate, and

tert-butyl acetate. Lactone solubilizing agents of the

resent invention conprise |actones represented by
mWha S [A]l, [B], and [C]: [A] [B] [C] These

| act ones contain the functional group -CO2- in a ring
of six (A), or preferably five atons (B), wherein for
1. stA smingreeataciNor atercpilectifyla tincwugfanREectmoric device to a circuit on a

i ndependent|ly sel ected from hydrogen or linear, . .
b PAREBRUNIE T e SPEERIDE: SenPLe S i 18T 5P Rlisghmaterial that

h i . i . .
C SNEAEFE R | RALEALE poffille Fhe hIGHRR SR HRloses qghollow interir,
Thiee baistinciading yin hietedorasr fasomydcdn extarlde ghiifabenat legsooyme metuberance
in structure [C], wherein R through RG are ) :
i rakcpdmgdmnm ylegmgéad@&anewa%? dg%am&fbemqe hpving two sides that
b, . | i ' ' r.at t
y GRCRSH o a oy PEHE L Fan AU AR LA LARALD ) dofine an
capactepdff orm ng a ring with another Rl through Re.
The | actone sol ubilizing agents have a nol ecul ar
wei ght range of from about 80 to about 300 atom c nass
uni t . f . i ey e
2 ot SARAST SRR, PROU A A A B0 o i i
| REbjested bdld c@hpressdie forgd t ed to the conpounds listed in
Table 4 . TABLE 4FLEXI BLE SCRUB RI NG CONTACT
Background OF The I nvention M croel ectronic devices
such as state-of-the-ar . C ' .
5. uBePEnd A R e B R BB S et R bstantiatly
aﬁ@q&$m%b§m@mﬂwﬁxﬂgﬁ& connecti ons between an
el ectronic device and a substrate to which the device
is to be nounted increases, the likelihood that just a

si.ngl e .connect i w LI _not. WM al

4 P ReBCBRE b Rylh oop fibinife REReZhall bos dfioex Bl Hflocuta
CRUPRARAllylos t8OILtRH atfRstars shiaiseaineoby fifst exibethghfothedby
sol der over a substrate in which electronic conponents

areatendingtond radiengforseaios ohamearg that digs om e sireHar gossseptianeot the ring,
wWhi i s then passed aover flow n lte gl der su
e e paleaonBE O an i e a I R SR ERMFaBET o  second
syidiacsr @F cEd3e s&etibs bf Me@inglitftBE oitt Whierehilge §83biERAdIus meets the first
sol der upward fromthe solder bath. As the substrate
wiathh t he wi cked, nolten sol der noves away fromthe
nol ten sol der bath, the sol der cools and solidifies,
establishing an electrical connection between
5. elBripAn corflfd bf eRiM N dwaSEREhE BrosyisdcasR 6f §fid bRuberance has the
substrate. As connection density increases in the
elsbaterafini paraholis segmetitead | engt hs from el ectronic
devi ces decreases, the increasing nunber of
connections thatnust be nmade nmake it statistically
6. MOfR shiikebdnthdiads BMEN, Furthdp U PudiRD B B6H-cOMUilE sHeet hAeng an H-
made or will fail. Even mnor irregularities in the
plshayzediapgniog farnsdibereiat thedhshapad speriogpdefiting first and second flaps, the
probl e One prohl em.wi t.h prior art .sol i .
P ataody be g rrbedtin il Hoipas Shdu arkighe B and second carrier
S %E Eﬂ%ﬁdiﬂ%gt Rkt ?hﬁ%:y%b%aﬁ%g(l%ﬂé{vein&ﬁ@ﬁr ated from
each other by different distances. For exanple, if one
or two contact |eads or one or two contact surfaces of

a_mcrqprocessor, are nore w dely. separated.from.

7. piRaPriSE LA 06 RHRA: Phereth s mes e sk BeptSide fim.
contact surfaces, the nolten solder mght not w ck
bet ween the substrate and the nore-di stant contact
surfaces of the electronic d&ice. Prior art sol dering
techni ques suffer froman inability to nake a
connection when the spacing or distance between
contact surfaces of two devices or surfaces to

o, T



axis of rotation 14, which is shown in FIG 4.
Preferably, this point 12 is the geonetric center of

wWo b@snigsge 10, but it is understood that it neeRPCTUB2008018946

10.

11.

12.

13.

14.

15.

16.

17.

the geonetric center. The ring 10 has a substantially
circular interior surface 16, a conti nuous exterior

LEe N RS Y —

bei ng between the interior and exterior surfaces). As

can be seen in FIG 1, the exterior surface 18 of the

r i R spbing soffitectrod dlaimo Ihawherein $addeihg methdes apnetal ring.

pr ot uberance 20 al ong one portion al ong what may be
considered as.a "side" thereof, and it shown in the

drad Pess dentB& MR BN INHHBRA $aiPARs Blchillet h Pektit ﬁﬁ% the exterior
known as 11 and 12 o' cl ock. The protuberance 20 has a

hi syfapesi aftwhoch @pesndiRtivélzcoatbd.ch is a point on the

ring's exterior surface farthest fromthe ring' s

center point 12. The protuberance 22 is preferably and

Mofle BRRE LNt ATITRAIAY, RBbleirPaid HRs RIBAASPIBYMPhichL he

ri nge 5?0 ?sc 1?or nme é\ng’?ﬁer g?c?}e o% t he sarlre el'r'laz;{
fromwhich the ring 10 is fornmed, although is may be
formed on the ring.10 in ot her manpers, sych_as

depssPripg oRgactiaf St Whegern geid B%F%&f ‘palvdrt sdrecond solder
t -l 0g: It I i [

t RErE bRy P Rea ki R s ol PRY B from cach
t heeheriatghglOcircanfierefier @bhid rfrgr med usi ng t echni ques such

as lithography and electro-form ng that are known in

the art. The base of the ring nay have an enl arged

p | . .
arisaPBn S el Vhrreie e O Ll R PARE e dispoes
& deneriallboppostibesich dther onl 9afl )y eifcubrfésends. al bei t
rotated clockwi se so that the apex 22 of the

protuberance is at the 12-0'clock position, i.e.,

PGt d . th. )

DO ARG LNALoF ] £, B it g o o ikt
described nore fully below, the ring 10 will deform

upon the application of a force F that is inposed

t helesnpBa comag of slaim dawherieineatd Brg has pedipgeteppetween approximately
i 4] i t he protuberance 20 and
tﬁE@Z%%§%§§8%ﬁé@l§96§§4ﬁ3n53$@ or translate as a direct
result of the ring's deformation. This novenment, as
shown best in FIG 13Ais a side to side novenent of i
t Heherspriag Berigettoh sleimp levhersin spididrgingludes an endanggdhesglportion that is

,?gﬁﬁﬁﬁ%ﬂgﬁﬁgﬁf¥§§5¥%ﬂ%; %Qe apex 22 against a surface

"8 be sol dered causes the apex
to nove or "scrub" agai nst an opposing surface, and
this scrubbing or w ping action renoves material from
t He sehsirpigder eqnaectingrio iapeleckenie darieph canpriting:cal

signals, FIG shows, a.side view of the.ring 10 of

s o Rl sy R Sty o i onaPGiiautiter Qi gapable of
o&hgg&g@k%ﬁﬁhﬂg wn as conpared to its orientation in

FI GS. & 2. FI 2 also shows the ring 10 to have a

gener ald plurglityeefl cepdugtive Solew rings, eacturing beipg oouthed tara¢ deast one

20 to have a geperally trjangular. cross section hi_.. .
Fcendustiof frale oy theplanat subsisgle cach fipg being 6 ¢ Apliant material
PriRdtERehaNEBundh BeSHAWD [péfnt hitwhich 18d188d§ aRRNoW iBRrior;

i.e., with the apex 22 [ying on a geonetric |ine that

ext endghé ringa kavihawpwheiagces exisoding atom exteher swfaéesdhergd, said
to W@Lch thg Lin% 10 is.to bf %Qldere ..Inx%he rekaxed d

s PRRTHOCTARGES §PEpg ARB-H STNRIAT (958104 9B 5a18 Fingoxqhior surfaces an

pr ot uberance 20 and a point on the circunference of

the ring 10 directly opposite_ the apex 22 is

identified in the figureas "BX™ This distance is of

course greater than the dianeter of the ring due to

the increased thickness of the protuberance 20. FIG 3

al so shows two nickel netal solder barriers 68 and 70

. N a e Y A S
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open end to the other. The nickel bands 68 and 70
prevent solder fromwcking all the way around the

WO 20vg/1193¢y eby i nsuring that at |east part of fPerRUBL085/018946

18.

19.

20.

21.

ring side wall will not be soldered and remain pliant.

FIG 10 depicts a single conductive hollowring 10 of

a multi-ri nnect or 2 positioned abpve a .

S st 5P Pyt Hhecanar<Sanud ety et s alrer P dpyigsisgirgssed down
fhgﬁhﬁgd h as a polyimde filmand equival ents

théreof. The film®60 is cut or formed so that film

material is selectively renoved such that the renoved
filmmterial .for t.he .shape of the lLetter "H " In

1 H8E St et et AT b Sfoss Riiah o the shape ofa
cqﬂgg&ﬂ _portion that interconnects two

spaced-apart | eg portions, which cooperatively define

two small, flap-like extensions of filmmterial 64,

TSP b | it Ry ia At B BE PheBBing Ridingen pluraliy
fi 47 608 oggﬁigﬁsfdri%[%gﬁgﬁa{bﬁﬁ eﬁﬁ{]H-@hgﬁecp(ﬁ)eﬁﬁ%%eﬂﬁfn%%pb;@sing first

be cantrlevere m 60 and opposi ng eac
otdndrsecdnid catréer filapxofihe slidel, rea@00f sidl prhepad artepings receiving a single

selected.to be appropriatel esilient,. the qpposi o

f 1 THpEsthereing Hip éet &) %eCfavéfqa@ayf ffae%emé&ag IR, é3r18 ?ﬁs Pﬁﬁ%ﬁ Interiors.
10 is pushed "into" the H opening 62, thereby allow ng

the ring 10 to be inserted into and | oosely carried by

t HEhef Jubsar 8@ of Asins hfywherein B4iBshédel inohinken atsheet of figrikle film.
pushed hal f-way through the film30, its perineter

will clear the flaps 64 and 66, allowing themto

SR f heir  oinal e . '
S TR b R A
s heetedtipart Ten batlotled agdektending ottsvaadly droadexedidy subfaces of said ring
H shaped openi ng base portion, and by | ocating the

prisdyber ances of several rings 10 bel ow or above the

sheet, their placenment against a surface is assured.

After the rings 10 are inserted into the cut-outs 62,

the flaps 64 and 66 will thereafter |oosely hold the

ring 10 in place by the flaps 64 and 66 extending into

the interior 18 of the ring 10. By form ng severa

H shaped openings 62 in a sheet of non-conductive

material, such as a polyimde film several of the

rings 10 can be held in place and orientied with

respect to each other. Those of ordinary skill in the
art should appreciate that the ability of the film 30
to fix hollow conductive rings 10 will depend on the

relative size of the rings and openings 62 with
respect to each other. The conductive hollow ring 10
and the H shaped openings 62 are each sized and shaped
such that they can be cooperatively engaged to each

ot her when the conductive hollowring 10 is inserted
and positioned in the opening 62. In yet another

al ternate enbodinent, the interior volunme of a ring 10
can be partially or conpletely filled with a
resilient, non-conductive material such as silicone.
Sol der fillets can nmechanically and electrically
attach the ring 10 to a substrate 8 but by filling the
interior ring space with a resilient material, the
ring's strength can be increased while preventing
solder fromflowing into the interior space 18 by
either wicking or capillary action. FIG 12 shows a
side view of an electronic device 88, such as a

m croprocessor die, nounted to a substrate 80 using
several conductive rings 10 held in place by way of
the af orenentioned conductivé?sheet 30. Those of
ordinary skill in the art will appreciate that the

el ectrical connections between the device 88 and the
substrate 80 traces (not shown) are inproved by the

I T L . - " o I o ~ N I ' 1



