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SPI RO-CONDENSED 1 , 3 , 4-TH ADI AZOLE DERI VATI VES FOR

| NHI BI TI NG KSP KINESIN ACTIVITY Priority 5 This
wappbossti on clainms the benefit of priority ofPQI/852008/080291

Provi sional Application No.: 60/981 ,288, filed,

Oct ober 19, 2007, the contfgf of which are

incorporated in their enti @ herein by reference.

FI ELD OF THE I NVENTI ON 10 The present invention

rel ates to conmpoundgfetn§edediReservoiz{sap hat are usefu

for treating cellular proliferative diseases or

di sorders associated with Kinesin Spindle Protein

("KSP") kinesin activity and for inhibiting KSP

ki nesin activity. 15 BAAGCRAMRGUSH THE | NVENTI ON

Cancer is a | eading cause of death in the United

St ot r d

of ¢ DR MR M o e Rt By AR iy e Spetieally o
simplifjerth¢mmbdeidotit dap thaichn stpod andaligekpahatay’s eamteams Int@s bottle

def.ects 1 totic hway s is a eat need
confaiping ﬁil Hﬂvﬁfdﬁﬁsgﬁt Caafda ft%rwcg%%{ﬁ%?rawe@? Oavla%gnwgt ™
M29@(ﬂt929 stolmb a@@lahd I@J’@'PJbﬁEé&ian@o 300s5/8P1¥9€e apopt osi s

of tunor cells. Conventional therapeutic agents used

t o Botded bmmgesr, inahediogl wateaﬁadesand ndcasi enpapradeleahaliitiglion dollar
. .which et..m cr ot ubul es. €s a n
ind 30 She LGS TR SRS bish 't 10 ok 28 3P agpugh beverages

is the1 §afic ibSttTeC PRAAS bbitRs hove galitféd@h&{ Mdéb‘ﬁﬂeétﬂué%ffof zhearlety of factors,
duplicated sister chromatids to each of the daughter

mCléé‘IHB dow kest, lighd wicight.reasn @faisk, qpg durapilgl oRlasty l;wttlpet arepswily
tub dynam Gs
closgg %{ aLy (H)D%ﬁﬁ g) a[shQE%I{ é?%aﬁl@z 81\’\4 ﬁ/gug sag 3 6ea %he Xap s
rembb@tﬂ?b/}emm[ﬁgafrdh}b;hﬁg eSexpose thk $)9vdr£g%Qﬁild@ﬂleEUOEtL& toMté such caps
el ements jn non proliferative cells. For exanple, they
comgyige g gYrbleyaivg rsu%h FehIOrte baitlg cop sThirkealigverasprssan to seal the
i i
bOttYr% F%:drzilottgu%)é1 e%tgyfgagt%e kv"gi[ﬁgg %ﬁlﬁrott§ g%&‘d‘ﬁ scrimnate
betWetenstlhels eridk irfireseare nstvrdes;traznhmmhe;al asn (datein tablet or

und S|r bl e S|de effects t hat t useful nes
poviiE 5. Topromine 11 SERRITIGN RO HETBRBY P EPhy ke water
Thevuohtunhm&gees §REKdiEAted bYddsReNRbtht D HEx & H8Et & &H@t to produce
i mprove efficacy. Mcrotubules rely on two classes of
a bayotage. @mqbttre]xmg is tiprakiiced gvutﬂus:oamub@aﬂmnzsa,teﬁhﬂttl@hﬁ it is difficult

ction S _are notor. tei sthat I at
o gk o iy RLRS: Aneruering, f iy Rieiniac o2 Bag iy home
(Wit QRS &\FE sl Fanitb))TBoWevet i it il Guitd RGB! t}/avgl%% or during
am no acids in | ength. The notor donmai n blnds and
outdopr peiWiaessudTes kikingn Fertbergipre guelc@ntthe go’i | mexing requires that the
f | ar [
confe 854280l PRY BBl e 5, 69190 Bl Sty g
amdunt ef Watecor(dvinkdeixlend tiancrddensbéweae tdt eneltheCalol coBt@ltrated or
2002, 12:585-591 ). Kinesins exhibit a high degree of
dilufednct i onal di versity, and several kinesins are
specifically required during mtosis and cel
division. Different mtotic kinesins are involved in
all aspects of mtosis, including the formation of a
bi pol ar spi ndl e, spindle dynam cs, and chronbsone
novenment. Thus, interference with the function of
mtotic kinesins can disrupt normal mtosis and bl ock
cell division. Specifically, the mtotic kinesin KSP
(al so terned EGS), which is required for centrosone
separation, was shown to have an essential function
during mtosis. Cells in which KSP function is
inhibited arrest in mtosis with unseparated
centrosones (Blangy et al., Cell 1995, 83:1 159-1
169). This leads to the fornmati on of a nobnoastra
array of mcrotubules, at the end of which the
duplicated chromatids are attached in a rosette-1like
configuration Further thls nttotlc arr est | eads to

o N YL
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US2008/ 01 94653, WOR2008/ 042928, US2007/ 0249636,

US2007/ 0287703, US2008/ 01 53854, and US2007/0037853.
wWE3P/0ss1nel | as other mitotic kinesins, are ap@T/HS1008/@80291

targets for the discovery of novel chenotherapeutics

ant | Ilferatlve %CtIVIty There is a need for
el Kixet i the ar s Devaspasi Alistyes puokam v Hamens putipds, and
othEIr %ﬁgﬁﬁfehts%e g&l%&%ﬁ%&éﬁ%ﬂﬁgﬁg q@ﬁ@o gﬁéhczg v@zﬁerc 6T'rh(e(i)rotency of
Squ beeeage ddditemes demegseooved disnean Gaigyo U, regurlt, beverage manufactures
har Jca accept ahl.e salts, solvates, esters
mug 8&?"3‘531 Vofithbhndres gy gg s gL BUESRGuther
supPRYHeAE th REsuIE R &l AmuTh f)é't@ﬁé—if Bvél QPMshﬁRF 4 Hﬂ"e)@nﬁﬁén This causes
[)wherein X, Rl, R2, p, E rin ring B are
addstmr@bta@@nam@m@ms Ifqr b@f/erémm Odmdﬁ:esr samﬁcm@r gortengbaverage
, X1s sele rom:t
sheg‘éﬁélagﬁ lea%ES eonéumgr(s (lj)nceéaﬁraoéﬁxﬁfatene){ ?{gnui' I?C?I’H.g?ﬂld? ﬂ%sugh
bevanged. he unsaturatlon shown) is a 4-8 nenbered
cycl oal ke or heterocycloalkenyl ring; Eis selected
fr obhe ge@e@i @cmgeg‘r(gfgi, tilen(@r containgr fop. @mprisgyeE) storage reservoir for a

beveﬁ%%\%;l’&% gfv{%h? 1@% &E&K%%%%S%%&g% tﬁ'(epzdiscil})_eq in the art,

howd\l(ef%’]a]:)l sff(f@)s from S{ePrandve Bhdgsirable ML) alb6OWhith the instant device
Q-0 C(O-, -0-N(R 6)-, -N(Rb)-O, -N(R6)-NR
has j_)cé es1gq§ﬂ|_1n an @Eqm;gti%pvem@@) C(R 7) =N, -C(O) -NeN-,

- 0 g(f Ygt dlelﬁaeﬁcyjiﬁ the\!grggs*nlat%% caﬁ(s ﬁjf_tié\l&%glé)i g@sprvd\%%N (9th

shag_@)wl@@h(yompmed)anN(rRQQc)avN(eRMﬁel&lb@k the iloer &fi addﬂafehln‘ib the bottle,

resu(lﬂxae peng %’lt ld{a_daﬁl % Cg (3%90 Sk[?@:tﬂ?;sug-teg At n S | Sotf It1r11e(‘:’corr];ponents of
the 66\“&2%%5 I isEher pa&eb1€ tHet Kkfo 61THhS Mdltﬂ}ésrlﬁ} tl?e ﬂ1§1d @8n remain in the

aromati c or heteroaromatic ring, or a partially
cap gfisadisehar geel thais r%ybmgcn p |bn©eragﬂth@t lp tootweakl 9 inrtkatase af ed

rjpn wher ing is unsubstituted
mecn(%l% nglﬁap {5 {he ecﬁérr? te(ﬁots ituted with one or

m)rle sSdebafdbﬁ(cieﬂiﬁySn thereR tl@a’:!@u&ﬁcabb erfeddIRy dimptisé E§apid |
each substituent being independently selected fron1the

reseGYIUFPTRRATSIGLS, Hiys sequiandiylitionalpgsts audpmateyialy for product.
het guaal J%chnteg hPAk ) is ?h%!agﬁlgﬁ¥£1§r%eﬁer§ﬁ’k§$@¥}l8e QbW piercing

devivet whhrayd eftd dophplicatedatroatlieydr opemtboaTkie mydreases the cost of
Eetero | oal kyl., heterocycl oal kenyl, azido, -ORL19,

prod %Gap, RN BPIDE CasRiRIETPIRBOT lemgde@)ceme dangerously

SharpNRZSC( O R24, - SCPNR25R26, - C(O) Re4, -C(O) OR20, - SR1O,
PS(OR19, -SRRL9, -0OC(O) R4, -C(O) NR25R26,
- NRR mmmmmﬁe amas thiRu2iB G{}@)Mﬁmﬁomﬁﬂsei issufficient or

nonheé{sz?%gd ferr%m ia[ng g ¢ ou g@%ﬁ@fqﬁ E%wage adgltlve and/or fluid to

tmnﬁ@hggocycloalkyl and heterocycloalkenyl wher ei n each
said aryl, each said heteroaryl, each sai d cycl oal kyl ,
each said cycl oal kenyl, each said heterocycl oal kyl,
and each said heterocycl oal kenyl is unsubstituted or
optionally independently substituted with one or nore
substituents, which can be the sane or different, each
substi tuent being i ndependently selected fromthe
group consisting of hal ogen, -CN, -N®2, alkyl,
het er oal kyl , hal oal kyl, al kenyl, hal oal kenyl, al kynyl,
hal oal kynyl, aryl, heteroaryl, aryl-alkyl -
het eroaryl - al kyl, cycl oal kyl, cycl oal kenyl ,
het er ocycl oal kyl, heterocycl oal kenyl, azido, -OR19 ,
-0OC(O) OR20, -NR21R22 , -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, -C(O) R24, -C(O OR20, -SR19,
-S(O R19, -SM2R19, -0OC(O R24, -C(O NR25R26,
- NR23C( N- CN) NR25R26 and - NR23C(O) NR25R26; R2 is
sel ected fromthe group consisting of -C(Z)R7,
C(Z)NR9R10 C(Z)CRB, - SO2NROR10, al kyl, heteroal kyl,

o, o
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and -NR 23- C(NH) - N(R26) 2, wherein each said al kyl,

each said heteroal kyl, each said al kenyl, each said
whezioeowssikenyl , each said al kynyl, each said PCT/US2008/080291

het er oal kynyl, each said aryl, each said heteroaryl,

2 Z.ng i@% g‘?—fc}%{?{?? ?}lgﬁiw is gSUip I@%pé Celaloc%lnﬁ)%gg lexce?s%\cf:elquy large
tan{}Rl BIREME AR keikh t&uiB %h&?atn'tltaﬂ}tr %r%a@ﬁﬁls Blddbce. This

i ndependent|ly substituted with one or nor
incgaabestthe arapr of waiste pradunt ol intreassathe costs @ufpfoelnetmn each

subsgt i bei n nt el ected f.rom.t.he
gr o%‘psng f{%encﬁ/dﬁ 6}@%#] %\I Cq?\iﬁﬁg ﬁ?rkﬁﬁmplﬁs&l FR3H |
mebln@al Kt pre@érdtRigithe pﬂ&ﬁiaﬁﬁ‘é }%%Eéé of @n‘féﬁ'fﬁ/(l)f reM&ﬁinWWlbeverage
aryl, heteroaryl, cycloa cycl oal kenyl ,
thup giicssasiog dheash] prern@tpeeﬂmq%mgﬁp lbevsyge additives to RAQ]d in the
botil O OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O OR20,
R23C( O R24, - SO2NR25R26, -C(O) Rz24, -C(O OR20, -SR19
, - B(s)y R defichéRR1D the-a8Gk BaRBubh cafd &RdNR 02IR&e large mechanisms
-NR23C( N- CN) NR 25R26 .and - NR23C( O NR25R26, or,
for preventing pro@pipre TglRape. ingreasing the bigk and casipt pragdurBngpidhgenp.
bou
A R R e R b S S e
inacﬂequatieasysipm ﬁrr;pmd:\@atlkglw;atea frepi leddyg bwahioaply the cap when agitated,

i r.ohe eroc cIo ring contajning fromone to
“wﬁ duoyghy Eﬁ?ﬁ%ﬁrV%%%ﬁgﬂﬂﬁﬁ%m% sel ected fromthe
gr OMRiiR 'd@ﬁé&ﬂld}gn Ae artNHthat sD¥RBeaps g§1eral}“y$f09) rise ok IAn two
and -O-, or a sp|roheterocycloa kenyl rin contalnlng
commrmm@ces éortthe eap, mihimly shentibeandly orseasextbp emipmity and cost of
el.ected f r nS|st|ng of -NH, -NRS8-,
proﬁlgmg, a\%s(e 6blimg’ @?dif%‘g%‘g}ﬁ%}a - or, alter nat ively, R2

andA fehth HeOfEEtReTin Vet & gyt BlichNBa %)Q géM%del@' oRYis@h Separate reservoir
attached, are taken together with the ¢carbon atomto

whighmaist beieigresd.ovhich epllerd tharapaicsiga moye bompliapted (and thus more
I rocycl oal kyl ringcontaining from
mq%%%bfgtﬁﬁgﬁédﬁgﬁgstteroatonB i ndependently sel ected

f r ofm tleeergh ddﬁ)cwrmysh $iel digis Glfat siNittcaps rally-a%e not-iefled to be
a heterocycl oal kenyl ring

Capﬁ%é‘t"%\‘?fh}?%ﬁecg {afrigh é"etﬂéblteﬁP’é]@ng oy shregy/ Té%itsb% requiring separate
pur&H!lg@Qlﬁf‘ﬁjﬁﬁf)&Y aaeltﬁfst qgétﬁggﬂa%g%ﬂ boR 1@{@}%@ ing of

each R4
( Wh@ mwci(&h djeﬁcmmdf 1wt]hd1arR‘r's)that$uclnc®p ga@h@ﬂly songelise phmslof the

omth roup .consi st.in al ky het er oal ky|
botlf R hapsRe ISR RESpEn) Ry in HENbiodrtang ohikipe and
safdieh&/afPdsithe b&}Ed LA Kdtsumey Cl 0al kenyl,
het er ocycl oal kyl", heterocycl oal kenyl, hal ogen, -CN,
- NER thn:tm;[}gdeﬁoqmcy) ORR @t 1S mmzsmaps eﬂbﬂﬂ’s@mgmﬁcant physical

effort(lglgz%)3 %%)g%gﬁw'\ﬁazng(%%ﬁge Sucg@ gtrle owe@ 1)nove the cap.

- C{OXNRREIRA GleficitiR 361 Ms%@ﬁ%ﬁca@@ ‘éenerally do not compnse a seal
- NR23C( O) NR25R26, wherein each said al kyl,” each said

betwieanerp andk hettle.dhuhprexiding:a Revesage whichtis sasief to tamper W1th or
yl, each said al kynyl, each said
Mhiﬁ@%roeﬁé§%yl each said aryl, each sai d heteroaryl,
each said cycloalkyl, each said cycl oal kenyl, each
sai d heterocycl oal kyl, and each said
het er ocycl oal kenyl is unsubsfrtuted or optionally
i ndependently substituted with one or nore
substituents, which can be the sanme or different, each
substituent being i ndependently selected fromthe
group of oxo, halogen, -CN, -NO2, alkyl, heteroal kyl,
hal oal kyl, al kenyl, hal oai kenyl, al kynyl, hal oai kynyl,
aryl, heteroaryl, cycloal kyl, cycl oal kenyl,
het erocycl oal kyl, heterocycl oal kenyl, azido, -OR19,
-0OC(0O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, -SO2NR25R26, -C(O R24, -C(O OR20, -SR19
, -S(C»R19 -SC2R19, CIXC»R24 C(CbNR25R26

A IFNeSs 7~ 72~~7 R NN PN S o R IFNES 7 727 7\ R AN/ ™ NS 7~ o
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fromthe group consisting of N, Oland S, wherein said

het erocycl oal kyl ring and sai d heterocycl oal kenyl ring
wW@e@oessiht unsubstituted or optional |y i ndependeeit/U§2008/080291

substituted with one or nore substituents, which can

be t dlffe ent ach ubstitue t being
nalp B iy B R e GRS O FEEPIE of
pluﬁﬁé}/plﬁéin Gﬂéhamgih',w}n&@ust@ri‘a\kl throlﬁgﬁ @rd%biﬂy Leal, re?umng significant

hal oal kyl', al kenyl, hal oal kenyl, al kynyl , hal oal kynyl,
foreg y the aerde odeage theamptenﬁl dfyhe CaphettOéh@ﬁuydl coataknek.- This is

| oal et.eroc

g e T

1R22he piRH38 S@hﬁg@escrlﬂ&"-&%éalﬁﬁt@ that M)@@@}%come many if not

-S@NR25R26 -C(OR24, -C(OOR2 - SR19 -S(O) R19,
all o@@m@ﬁclqu art, m@gglm@ﬁi@lommg@gw anmgglmgofore

NR25R26 each R6 is independently sel ected
noifIcst g%%p consisting of H alkyl, -C(O R4,
C( ’([J)lcq;ﬁﬁhnt Wﬁtlﬁg RPbenth @ resepalidbottle @ipkﬁﬂyb simplified design, relying

het er oal kenyl , al kynyl, heteroal kynyl, I,
up(ﬁlé{l‘@ 54 RieC Ség}bq ggplklwd ca@ygﬂs%pgdp&qcmg mec anism, and safety seals.
Thi B%‘i %HQi' 8

1s ai d al kyl, ¥ @ﬁ eac mrggﬁbgl%gg%g %%}; egtg g glrl? ﬁégg §/}Te, cap, and
1s l@ashmshcaﬂem@teemndﬂkeﬁw of dlzesh fatirg reglukey thy Icosteﬁpfb(ﬁaﬂi@h for a

each said ar each. sai d heteroaryl, .
res 0t O Y8 BrrEPRge: Paden dé&ﬁbﬁ@%bﬁ&?%ﬁﬂﬂ“ﬂé&%ﬁkely easiet
for SR d&)ngl&ﬁ&rt@ ayCihaattedaps 8Mtle eacdhtgal d

het er ocycl oal kenyl i s unsubstituted or optionally
i ndEperiter tﬂllfyprswswrltlng gdlizgstarconbanation meservoir and piercing

, n _be th di fferent
me iRk FERb R M Bt Ry SR Adbedr i g RSl cop
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
hanaIkyI al kenyl , hal oal kenyl , alkynyl haloalkynyl
rﬁl@gée}ggveyment eg,@p 6an rijthe pte)sgmtomtmy the utilization of three

sep%&%%?%%%ﬂo%g ﬁgﬁﬁ&%ﬂ@z Egg bt %ﬁ@%ﬁf&w&g of the

beversgR 3dli D) dR24d ﬂuﬁ%NRﬂBRZ;ﬁ‘gmaﬁ(@eRﬁée of ey &hB2 4dditives into the

ﬂUId gﬁ‘% %SSF@ m%lﬂm@hqﬁmé%%%@ténor s%fﬁ;zeAfof the cap, which
hOldSN%ﬁg(%é\B%aﬁ%{%m £aA5Rbub ?réﬁ@ﬁg‘fgﬁ%q’,@mﬁ &%&(ﬁﬁénﬁg

fromthe group consi'sti ng o ) teroa
engageeany bt thh piesciog celmpliism/adskvoirl Thhet@ndatk ymlxobatecaﬁmhe base of

et.eroar cycl oal kyl , | oal kenyl , _
the REVEBEOR Msregror Siave P Epdiobh wERY pievims s sap depgpbeing
rem8édpradrky lise. ERENhFAk&h] REbHELORAIME bast %? thescﬁ)'ttqje (k{)lﬁﬁ M interior of
each sai d heteroal kenyl, each said al kynyl, sai d
the heftlerwaick ywypnts eedensad idescharge of @a@wr@hb@enge edcbavqsl and

protggt? l('t}ae?]@%re . o ?%l lﬁycloptag gh Ehglcfgulé§ gll ekn%ﬂ%m’nentaf:t%ctors Other

caphledavomythe mb&ﬁpmée drdy binsetasiol sttt dclafingRhEPRBIch ¥an be
i.ndependent|ly substituted with one or nore

accideryally brokeit &f cvigRTesRaled i Hmappes (o divguiss priTapeniag), thusadlhwing

I

the BOAaGNy o7 iy M R DR B AR ROkl R hP Rt s et ot e
hal oal kyl , al kenyl, haloalkeﬁyl alkynyl haloalkynyl
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
het er ocycl oal kyl, heterocycl oal kenyl, azido, -OR19 ,
-0OC(0O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, -C(O) Rz24, -C(O OR20, -SR19,
-S(O R19 ,-S2R19, -0OC(O R24, -C(0O NR25R26,
- NR23C( N- CN) NR25R26 and - NR23C( O) NR25R26; each R8 is
i ndependently selected fromthe group consisting of H,
al kyl, heteroal kyl, al kenyl, heteroal kenyl, al kynyl,
het er oal kynyl, aryl, heteroaryl, cycl oal kyl,
cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl
wherei n each said al kyl, each said heteroal kyl, each
sald alkenyl each sald heteroalkenyl each sai d
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each R10 (when not joined wth R9) is independently
sel ected fromthe group consisting of H alkyl,
whezioeowssikyl , al kenyl, heteroal kenyl, al kynyl ,PCT/US2008/080291
het er oal kynyl, aryl, heteroaryl, cycl oal kyl,
cl gal kenyl., heterocycloal kyl, heterq cloalkenyl
ST 18 B Vg akes bSPTIR famggee the glipeer
w1tﬁ@dt(#erﬁb\hﬁg We lo8a&AI. S@ﬂh@r th%ts ﬁfl@\@ﬁ m¥ lart rg(gﬁﬂz tﬁ@hg:r to apply more
al kynyl , each said heteroal kynyl, each rd aryl, 5@
foregetp @nweéhmwamsaa@hebasedh@ y@it@rmt afthe resachirsai d
cyc ken each sai d. het C and eac
oo A SR R TGP e@Ros o SeRETHER Rulitigns FoGRERaRgpicgeine
me¢HAdRREMSRS chaateSe R filek by El(ﬁgty\/ﬂréa@ vieee B stPé®material (or fluid from
substituents, which can he same or different, each
ml@%@&ltaﬂe@}ﬁanwémwg lpqlﬁfép”élwe elews/fos afldigprd ehsearfiushdess vigorous
I het er oal .k
shafln B Bl € *pig R P8 b 36t e PhitonSRA BRI
resa@vyit., heteroaryl, cycloalkyl cycl oal kenyl ,
heterocycloalkyl hetero Ioalkenyl a2|do

@R the prijep woiting fuhen disgipses 2 slwwb)ch}r&mtended to

prs ORBAS SRR, 1 O i 5 LR e cure

art, %&E&B@@l&aﬂwmlﬁ5 R26adtionaNRABGAIS)aNRR(NI#2A to formod type of wedge.
Waltdernatl ﬁ r R9 and Réo., t@g;&her with the N atom
e TGO ol AR sk Aecest OF mAeREIEA D8 DR o grocked
posﬁlotﬁQB ﬁf&@ﬂ@ﬂlﬁ@héﬁﬁﬂéluprthﬁg E%tc% ml‘HQc%{ K thOHtahP Hﬂﬁgﬁtilizes
het er 0at ons sel ect ed fron1t e group consisting of )
a mgihod i, reqinegsei gnifscantly hess érog yetl resillisyh acomgleaniiuid didtier in
theheterocycloalkenyl ring are each unsubstituted or
8%%ionally i ndependently substituted with one or nore
substituents, which can be the sanme or different, each
substituent being indg&undently sel ected from the
group consisting of o ARYCN, -NO2, al kyl,
Eglt&(; ; %/dr%:%erv&?l ﬁ)a}og {tach?né,lﬁg ottlehl%!ﬂg? | k%?a?ﬁnhla? {)all(r¥ Ql}/ciably
recdieddantainythenbisyilar, patt it Hé)faiekeyﬂ encE)}!é‘d Radrk6iRYHerebetween that is

het rocycloalkyl het er ocycl oal kenyl , azi do, -OR19,
Close%egf@ymc abl\geal Rabsclosgi3SPR24 | - NR23C( O) OR20,

) SE@%%@@B?@%%{@%%S%% 92)@ &&Eé%%%%@ addit%@s %vith a
simph%&ﬁﬁsmﬁmmm:@gd?j?hﬁﬁtﬁf(ﬁ)) d\lRRﬁlRﬁﬁih c@afﬁsiﬁ&ﬁfaha p1ercing
espleperisny el ccred from the group cons e of 1
the B4 BRAOR! KX RYIpliddt¥d to Jsl%@d’l@ aTHé caﬁ%ﬁ@ﬂﬂe@ﬁlt w[rlkmﬁ nrcludes a

cycl oal ke nyl, heterocycl oal kyl, heterocycl oa
numkisepBian leaidingsai dilﬁhﬂeyﬂ emtyaitheadgclosing mogs kydo,mlnm:dmd Jock

ald aI eac het er en eac
the S50 1S@hiern S R GHRIMSHEE R haBRRS TN enssz g the
bev&agdladigt @k aad Bbitle@ Aalis Sad SAfy, Cé'té?ﬂély,ydnd s@é’lﬁ&y%@dlé’d to prevent
cycl oal kenyl, each said heterocycl oal kyl, anhd each
tamBeing, W@%vr@cmmmkm nd gthgradulistation b thecanvispamentathiyther
t ted with one or nore
beV&g stl ﬁgﬁf%*Wﬁﬁ$§ﬁﬁé§n be the sane or different, each
substltuent bei ng i ndependently sel ected fron1the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
hal oal kyl , al kenyl, hal oal kenyl, al kynyl, hal oal kynyl ,
aryl, heteroaryl, cycloal kyl, cycl oal kenyl,
het erocycl oal kyl , heterocycl oal kenyl, azido, -OR19 ,
-OC(0O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, -C(O R24, -C(O OR20, -SR19,
-S(OR19 , -SO2R19 , -OC(O R24, -C(O NR25R26,
- NR23C( N- CN) NR25R26 and - NR23C( O) NR25R26; each R12 is
i ndependently selected fromthe group consisting of H,
al kyl , heteroal kyl, al kenyl, heteroal kenyl, al kynyl,
het er oal kynyl, aryl, heteroaryl, cycl oal kyl,
cycloalkenyl heterocycloalkyl heterocycloalkenyl
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-NR23C( O R24, - SO2NR25R26, -C(O) R24, -C(O OR20, -SR19,
-S(O R19, -S2R19, -0OC(O R24, -C(O NR25R26,
w0 NR2BSEN CN) NR 25R26 and - NR23C( O NR25R26; eardtil/BI200$/630291
i ndependently selected fromthe group consisting of H,
al kyl, heteroal kyl, al kenyl, heteroal kenyl, alkynyl,
het er oal kynyl, aryl, heteroaryl, cycl oal kyl,
cycl oal kenyl , r |, rocycl oal kenyl ,
wher ei n each §§iﬁﬁgﬁ§§¢#ﬁ€tﬁﬁw§5F3&ﬁ%5g¥ggﬁ¥&I, each
sai d al kenyl, each said heteroal kenyl, each said
FIG! Ky tﬁx’;‘ag,lle Rlddd DRE i ' it picti
sai d hectuer 0 r;}‘? , ea(:Ee s%%ﬁ%gi}?{%%q@%% ,rblegé egegll%/h’ntlﬁg’ &pwtlng
the ¢wye lpratkefitht capdarhdisabskdhet er ocycl oal kyl, and each
id. heter | oal kenyl is unsubstituted or_optionally.
Flé-ﬁfo‘gﬁéﬂ&én@%g@&sé? e ippsgof {hE presert wrting,
dqﬁ&ﬂ@&héﬁ#ﬁ@@mx%@H%hmﬁ%@ﬂﬁ@whhﬁgsanﬁ or different, each

substituent being independently selected fromthe
Fl(grlups apfoutsids, panspieoigfengt a- iGN, emiddmerat|dfyhe, capetf dreqabdent writing,

e R B SP Y NEAGFLL 0br Fel RELSHY,

medRhBROGYElaRI tkybevehet ai@Gyed o) thefvilg. azi do, - OR19,
-0C(0) OR20, -NR2 1R22, - NR23SCR2R24, - NR23C( O) OR20,

FIG-NR 5@ of ey, clossperare@re 81 2 figt @piedimencoheranof theRi@ent

s - - NR2 6, .
i R e R T A B B R aprs
add{tiMeen not joined with R16) is independently sel ected
(gﬁggnthe group consisting of H alkyl, heteroal kyl,
FIGy IFeigy cutatey eicyapke At emBpdinept of the tar fdhwpresant waitipe,
deplteihg AR pie¥ 6F 91%:%:5%{ bou é’(f({oggr) éﬁ));lle(’i W\iI;[B beverage addjtives, placed

het eérocycl oal kyl , heterocyc erel n”eac
atorsaboftlalpkipt to engeging diednévhbmisioab kglbase dachevaaipel addikessyihto a fluid.
sai d heteroal kenyl, each said al kynyl, each said
FIG 05 3Ry e S S Hen s et Wriings i the two
pic®B6N 1R RRH of HielpRRkihlritiRACIpRAI NG| PRIERY beveRRERdditives,
sai d heterocycl oal kyl, and each said
plaged rtaporhaitlo and engdged & bresluils sdaisanddeloasedint boredge pdditives into
the{)&%gpendently substituted with one or nore
substituents, which can be the sanme or different, each
FIG: 2asis iah éeplbd bdutgvaynd ep @fd 88donil efidbietcde of the k) BEthe present
.group .of oxo, halogen, -CN, -NO2, alkyl, heteroalkyP,
writing, depigjng thatwe Rigres ddhoednkeny! , al kynyl, hal oal kynyl ,

B . ) kenyl
FIGEEH Sk POBRE KR e REBHPNSSy o g or e
preseGyDiGRAGpictiNRRe TRA pieceNRABSERR24, - NR23C( O) OR20,
T R L G —

e e T o TP P e R e FEE ighaiom t
relefsedhe bdverage edditivemistosthe flgidof H, al kyl , het er oal kyl ,
al kenyl , heteroal kenyl, al kynyl, heteroal kynyl, aryl,
heteroaryl, cycl oal kyl, cycl oal kenyl ,
het er ocycl oal kyl, heterocycl oal kenyl, wherein each
said al kyl, each said heteroal kyl, each said al kenyl,
each sai d heteroal kenyl, each said al kynyl, each said
het er oal kynyl, each said aryl, each said heteroaryl,
each said cycl oal kyl, each said cycl oal kenyl, each
sai d heterocycl oal kyl, and each said
het erocycl oal kenyl is unsubstituted or optionally
i ndependently substituted with one or nore
substituents, which can be the sane or different, each
substituent being independently selected fromthe
group of oxo, halogen, -CN, -NO2, alkyl, heteroal kyl,
hal oal kyl , al kenyl, hal oal kenyl, al kynyl, hal oal kynyl,
aryl , heteroaryl, cycloal kyl, cycl oal kenyl,
het erocycl oal kyl , heterocycl oal kenyl, azido, -OR19,
-OC(O OR 20, -NR2 1R22 , -NR23SO2R24, -NR23C(O) OR20,

AR IFSNES 7 727 7~\ I/ A N RIS ™ NS 2 NI P\ s A T P\ NN NN
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unsubstituted or optionally independently substituted
Wi th one or nore substituents, which can be the sane
wW@eroodosBer ent, each substituent bei ng i ndependeCit/U§2008/080291
selected fromthe group of oxo, halogen -CN, - N2,
hal oal kyl , al ke hal oal kenyl

mig % WP ggtﬁ%%ﬁ%@’rﬂ?rspeﬁmo aﬁﬁ%ﬂ@%ﬁlmw el arcRy pf the present
Wrﬁ}ﬂg | d?:@ Clﬁ(ﬁ%l © t\&r(‘)‘gc(@d'eg SYﬁlleQQIB 5&%}&%5&5&%&% g ér%gf)ﬁ% the

MRZ@C( Kmoihebw%(aﬂ&lins iHGORXRAGR26 , - C( O) R24,

FIG&%W@% CW@W%—(X’C&{;&EE% @gcﬁxﬂbe%’[ of t%x:(ca g\)fz the present
writiNRZREIEh MR GicRa6 NhBESy.(When not joined with R17)

I s independently selected fromthe group consisting of
F1Gy 3B jsian exploded puaidrperspedtive |®§ p thipfeerebasiankesrofithe cap of the present
n [ het eroaryl, cycl oal kyl,
wr@%}g,l {cf(mg ﬁfeet(vﬁgné:@é X% f g@/ kyl ,

terocy heterocycloalkenyl
FIGAC is ﬁi{u@lw&s oSN a thirlIRRbbEAZn of M%mﬂﬁg resent writing,
-NR23C( O OR20, -NR23C(O) R24, - SO2NR25R26 , -
dep1q§y(n@)t@:g2’(p plﬁm the. oc3p opyled togetgmcg to euEEo) qmechanlsm to

leald R25R26 and
relca Qg%@g ;%%5?&5 qé?%ﬁﬁyggch said al kyl; each said

FIG.aI® iscal doydide mmcs‘aﬁl of aathlce l&;dbodlmhoﬁﬁhb dap of the present writing,
het er oal kenyl , each sai d al ky % each sai d o
depiding thc W Riges algfneagng the mchapispro delepseag kevataey pdditives

int€aakgsal d cycl oal kyl, each said cycl oal kenyl, each
sai d heterocycloalkyl and each said

FI(Freﬂ%IS@dylth@a’l plcapwtmesaf arisinbemboditment czfrth@mpi afitad prgsent writing,

ndependent bstituted with one or
aeni R e Weorﬁlgé/es P neadhe s Thirdalimgd SFIeg Fhhepiage addifives
intesafeidi t uent belng . . independently .selected .from

t he group of oxo, hal ogen, -CN, -hKE, al kyl ,
FIGhiFeis g gniapay pﬁ@p@mvwrf a tlar&gnlqulmm Qféﬂld(@upydf thegdrseny writing,

ol g2 Ll AR AR g BT reking e yphamiom o

releagd ttle bev&&h&,ddrtﬁﬁé @)&Rﬂﬂld -NR2 1R22, - NR23SO2R24,
- NR230(O) CR20, - NR23Q( O) R4, - SCRNRPSR26, - O O) Re4,
FIG.dhopersap! odgi:@gaww rof 9. fourdrpRhalimenis @y Reap, of the present

fifsk Qb 8w 3 \R25R26 and

W”-"%?zs"l’ég OggiRZS ; O%Ngﬁ%fnat ively, R17 and R18,

FIG. G@aﬂshﬂ expiotied outside pedpaetiae ofia fomrtiieintbodinheay oéithe cap of the
ached, form cl oal ky a cycl oal kenyl, a

WB%%{EPBE%&PBQPR%FGt ﬁd”?ﬁﬁ?g¢ﬁPﬂb fromone to three
FIG‘ ACETs Qﬂbﬁﬁ?de%ﬁeks%@@tﬁ@ df ra%ﬁlh@m%cﬁﬂl@n@&ﬁﬁé (ﬁgh@grey:nt writing,
and S, or a heterocycl oal kenyl ring containin

depmﬁeg tle torpaeceh ef thegap oomplagkiogetherdprior torerigagingtitipechanism to
S, wherein said

tin J n
relegy eﬂ@?%c §PQV¢%§HH)613H“§ald het er ocycl oal kenyl ring

FIG4®D & a@ﬂtahhfh%léhﬁbd betsRti0¢ o PPIJue R bbdinde BFfl‘l@%ﬁ% b¥the present
substituted with one or npre substituents can

writiee, depictingyiie dwo gicreserldhe capeestinled tersthier am]ﬁllbtbwnig beverage
add éf)}@?Bﬁ&ch réh%:}/gn’f'%ﬁg ?ﬁe%gﬁ{ & 'f%(tepeas%@t%%gvég%}sé Et&v% IIRO a fluid.
hal oal kyl , al kenyl, hal oal kehyl, al kynyl, hal oal kynyl ,
aryl, heteroaryl, aryl-alkyh heteroaryl-alkyl-
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl
het er ocycl oal kenyl , azido, -OR19, -OC(O OR 20
-NR21R22, - NR23SO2R24, - NR23C(0O) OR20, -NR23C(O R24,
- SO2NR25R26, -C(O R24, -C(O OR20, -SR19, -S(OR 19,
-SO2R19, -0OC(O) R24, -C(O NR25R26, - NR23C(N- CN) NR 25R26
and -NR 23C( O NR25R28; each R19 is independently
sel ected fromthe group consisting of H alkyl,
hal oal kyl , heteroal kyl, hal oheteroal kyl, aryl,
het eroaryl, cycl oal kyl, hal ocycl oal kyl; each R20 is
i ndependently selected fromthe group consisting of H,
aIkyI hanaIkyI heteroalkyl haloheteroalkyl aryl,

o, o o o o
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and a pharmaceutically acceptable carrier also are
provi ded. Pharmaceutical fornulations or conpositions
Weuupossing a therapeutically effective anpuntP@F/USZ008/080291
| east one of the inventive conpounds (and/or
har maceuti cally acceptable salts, solvates, esters,
FI§ %%em@ta%%y Y1§Y5r?é|a§°‘f¢¥é‘?f§‘2f?c5‘ma?fd>f DR TReRIEsCaRMIing,
depﬁ‘ habl&plddsdrehe éagg:%g?]%&t elifar, qﬁ d WitHBvErage additives, and
dditi onal actlve ingredients aré a SO conten‘gF ed.
plam &topls boftletprieatd engagiek thd raechanishi th e¢ladseviee bbvsm‘ge additives into
di@?or ders associated with KSP kinesin activity and/or
inhibiting KSP kinesin activity in a subject
FIGOAP s sSiubivaA0AED 0 h %urnlgerﬁ&dﬁnaumf%tcap Rf ﬁ%@ﬁeé&h \%Hﬁﬂg,
treatnment an effective anount of | east one of
depigtingrihe (veo picegsod rﬁlmlasca@rcompdrm@then rﬁéled withdreyeige adihsves placed

h ided. T
A DR N

botelengl e agent reginmen or as part of a nmultiple agent
reginen as is determ ned appropriate by those skilled
in the art. Qher than in the operating exanples, or
wher e ot herw se i ngj { GNEXPressing
quantities of ingrgilé%PQEDrea6¢lon condi tions, and so
forthused in the specification and clainms are to be
understood as being nodified in all instances by the
DEFIIRONSbout . * DETAI LED DESCRI PTION I n one enbodi nent,
t heUﬁI%E‘P&’éﬂ?l@& oﬁfer&i@@ a!url)éﬁ{ﬁ Qn$&Y§1t1ﬁc %érfr#qséﬁ ﬁeréllﬂ%b\ﬁ@e the
in Formula I’'nclu arnmaceuti c y acce e
sangahtainsa qoatnemly BBdlEEﬁSQd by (ml':rmfgsdlnany skdbinmeths annfo whicH this

wn? ng u nds O(é@g}fa?]ge g%gllingpﬁgtégcyplglsgg ?’\ﬁx)ﬁlr\/aéﬂdtgéglagltl cturing
pro@é’dﬂl@&l fH?ﬂhE Febiked 1A LAIPBALHILGeRfibddBe1b W YR E1PR owi érﬂgcoﬁmonly

is a 4-8 nenbered cycloal kenyl or heterocycl oal kenyl
emplppigyl in|the @rhann\tﬁ@tlgmi arathasisdre irad f@uhd:se@ycoxiedaiek,esnyh agthose

O ng can
o DY flaRu R dehPPreftspiceb v et Cupuidsd inthe
singh@Wheiifvenft agerehictpiassmit Fﬁlrzﬂro(f‘t!ﬂa@ egmh @h@'té}msﬁ@[‘E bottom,
pur poses of iltustration on non-limting exa
lowgy, ugpeth UR kM Bl OuliA 4P VRIES; Y dgwinipprds, A pthPrdiragtional terms arc

| r
not (1)1% ﬂf%gnd d%rrgrélgét?ie‘rnl s Fﬂ I}J&Pg ofte ;%rxg& &fld%i(sg ;Ie?ri]( n lct)lheeé sclosure and
emisriiodatsefithe viritingo allmhaaw(ela)‘r,angénn@t@(l@r&neﬂm addPoints of reference

may e S BHOHERLL e =b0Sais e oW e, ieles
othOBL&r RGNS ashgl@ Ba/{maeragod T 1&0@ t&r?eﬁ&wﬁg njor% FRfSHLR obvious
(1 one e di ment;

, ring Ais a 4-nenbered ring
mocihﬁcamnmr@po@lte)mplate@)g A |s a 5-nenbered ring. In one

For, A.
r| n eVFrﬁg%né (g%%él r?%er?f‘ Z'1"13’[1‘%%5’?9 Iefqlﬁ Sl"&ﬁﬁmﬂltﬁs rgedications,

mediciiedI R darindtcidsNele@to 1 HEY QA YR nutrinisOfiBRY ﬁltfolx}dants protein,
ring Ais an 8-ne eredrlng I'n one enbodi nent, In

foogsorageiehles.| fuitsy berges plants Iflottierry atghe nuis dedps ateko seaslsobanks, roots,
i s mono-unsaturated. In one enbodinment, in Fornula
(1), ring A (including the unsat uration shown) is
pol y-unsaturated. In one enb®dinment, in Formula (1), E
is -C(R4)(R5)-. In one enbodinent, in Fornmula (1), E
is selected fromthe group consisting of -O, -S-,
-S(Q-, -S(92-, -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR8)-,
-NCC(Y)N(R 9)(R10))-, -(O-N(R11)-, -N(RL1)-CO-
-S(O2-N(R11)-, -N(R1 1)-S(O 2-, -C(O-0O0, -O0CO-
-0-N(R 6)-, -N(R6)-O, -N(R6)-N(R 12)-, -N=N-,
-QR7)=N-, -C(Q-C(R7)=N-, -C(O-N=N-, -0-C(VY)-N(R
11)-, -N(R11)-C(Y)-O, -NR11D)-C(Y)-NR 12) -,
-C(Y)-N(R 11)-O0, -C(Y)-N(RL 1)-N(R12)-, -ONR
11)-C(Y)-, and -N(R12)-MR11)-C(Y)-. In one
enbodi nent, in Fornula (1), Eis selected fromthe
group conS|st|ng of -G, -S, -5(O-, -S(O2-, and

o Y T LT
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In one enbodinent, in Formula (1), Eis
-N(R11)-S(O 2-. In one enbodinent, in Fornmula (I), E
WO 20090853)+ O-. I n one enbodi nent, in Fornula (1)CT/ES3088/080291
OC(O) In one enbodiment, in Forrmula (1), EIS
. .-0-N(R )-. In one enbodlrrent in Formula (1),
Juicegy fgRVeD. tregsn BREc niRg RERt SWesenEEy nbzﬂvaragq= )conemt@tes chemical
t n (1), E
NS Ml Mg I BRRL R )
- C( F3tE mehms ppertabibouhitaneertfor hmidi%xgrﬂmdlsaar(dl Jquids, tlsaracteristically

~-C(O-CR7),=N-..1n one, e roula (L), E
hafigh S5eek Ui g o0 AP HERD, I RFESTHG KA g Sk pg but not
limited €& Ssl\gﬁlf,lag@ In one enbodinent, in Formula (1), E
s - ay) - O. In one enbodlrrent in Formula (1),
E i sCag\’|( ma@) aq;(rqt)ectN(ech_\@) -or denl, cﬂqpeceeﬁiyomqrm clasas off an end,
I -C(Y)-N(R11)-O. In one enbodi nent,
Open?r{gl%aaﬂ(éf)d(?‘}%l 'Eis -O(Y)-N(RL1)-N(RL2)-. In one
enboCompatimentn nfansmdl gardoned Bebtorr 6 Nﬁﬂbel)m@ﬁﬁ)a lardeR enclosed
one enbodinent, in Fornula (1), Eis
areBN(R12) - N(R11) -C(Y)-. In one embodi nent, in Formula
( | )"‘Fhéb d er?g% % htliggd gp%ﬁl[gﬁggt'a n%v’he her{ r;o%qj?ab Igf consumption
or 1(ngéd(t1l§1’113))y)a hirnarg nmcledlbgﬁutrﬁcﬂthmitem EO\K/ﬁT:Hﬁ guiCé,)drin¥s,| everages, teas,

=N I nbodi t F | I Y i
chelIRRORIAFIS one. enbod: nnem' " For mi & %u) Yis
(=NeRLEN6RE B dans ar‘re?ﬂ)@%:%’égp fot Brofifk @ﬁr mj%&ﬂd(sl r powders,

is (=C(Rlr)(R18)) 0|ment I n
Comprmgigéonewrandre Bepapatb eercepltaclys: bmﬂamblesrfer storigg amtﬂk&plr% separate a

R di F | I A

plupalfty;o %éwg%’r@?}b(gr grggori ést?(.af% cl oaI Ikgl e(r)uremrjl ﬁg(a)nd rEI Ing

sel @‘etaB’de:ir@rﬁ HOECH bP HR R saEthé'}ﬁdocB orQ’om TiSing an object, which
-S(02-, -N(R6)-, -N(C(Y)R7)-, Y) ORg)

mustm]e@(oggqupmggr( [Q]_q)))p}ect Lsc()pgnedj( Rlsgm)g thatN@E{lco];)en@( m)ve not been

-N R 11)-S(O 2- 0O-0, -0CQO

tampg{e@’éthgr%%ﬁ( R6) AR o N( (Rag N( R12)C( ) NN, 249
- C(®¥heE Nchnmﬂ(t@)m@ﬁfédﬂief&h havé:?@)é'( &Yi)ahiﬁ( Rm(légl)ﬁﬁé(ln MeRurt in which

they éewec}»d(aﬁe&enml%@d by. aO(aYFT-YN(f technicpl ¢yetonppips.

(
e nbocﬁ%kégﬁ n%ﬁln%g Fesu 5:%1‘3@’ ?él&neg%]r%\genglr C]cgﬁ%art!ﬁqe%gottla cap. The
bottietaprie pyetéralally Icyinpnsaedrofngo @mﬂ:esE(tOIS p&éé aﬁtl&dtohf pibtd) Mehich

. {
1nte91erol§g$I§f?ﬂ %I&%g)e? Nﬂ‘-‘? H_c{c orn plgﬁgacormer[r@s E)ch@@r _for qeﬁevélﬁg the top
plec?enJQ 8itdYR @&al d ihrﬁ@é fﬂi‘ls@c to E'SE}QW'%O}B orftaine dx6 ﬁ}?geal and a
het erocycl oal kyl ene ring and E is se ected’ fromt
loclgseglipl lecotop |p§t0ﬁ ngmp]flses @reser®ir, for 8{c@ling anS(s@rB}g beaﬁdge additives.
ormul a IS

THIBICEI SR TRE i Pbup ORIy e R A fnction a5
pierciag @l drzeht for@(r@&-ﬂ%z&als apgtir ;Q@(% B?é‘prefe?ab@i‘@orﬁﬁmg &N bpaque

in Formula ( ring Ais
matﬁléélé’i‘h}%fybllo@léq 44%% érom ?t@llmgdhEbﬁ@r@Iaédtt@ds f W thegwo pieces

e SRIREREENR 0B or 508 SOy o e o,

group consisting of H alkyl9 -C(O R4, -C(O OR20, and
-C(S)R24. In one such enbodinent, in Fornmula (1), ring
A is a 5-nmenbered heterocycl oal kyl ene ring. In another
such enbodinent, in Fornmula (1), ring Ais a

6- menbered heterocycl oal kyl ene ring. In one

enbodi nent, in Fornmula (1), ring Ais a 4-nenbered
ring and Eis -C(R4)(R5)-.In one enmbodinent, in
Formula (1), ring Ais a 4-nenbered ring and E is

sel ected fromthe group consisting of -O, -S-,

-S(Q-, -S(092- , -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR8)-,
“N(C(Y)N(R 9KRL10))-, -C(O-N(R 1 1)-. -N(RL 1)-¢(O)-,
-S( 0 2- N(Rll) “N(RL 1)-5(Q 2-, -0(Q-O, -0CO-,
-0-N(R 6) N(R6) o, N(R6)-N(R12)-, - N=N-,

~7 N\ ~7 N\ " ~T  ~\ A1 R1 ~  ~7 \ I\ AR 17 ™~
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-N(R1D) -C(Y)-N(R 12)-, -C(Y)-N(Rt 1)-0O,
-(Y)-MR11)-N(R 12)-, -0-N(R 11)-C(YJ-, and
WO NOReZBIN(RL1) - C(YJ-. I n one enbodi nent, in FRCMUEZ08/080291
(1), ring Ais a 5-nmenbered ring and E is sel ected
fromthe u consisting of -0-, -S, -S(QJ-, .
humigjty o and et pRERmenioh i ehsowr rdwiher Pl the flgid in the
botﬁé honﬁsre&aﬁra; nfixing WRIFIRE sgveugg%ai@i%é B&?g?éc@%% Greferably
fromthe group consisting of -0-, -S-, -S(O) -,
fabriS{t€) ffom aandteHN(SRGI) as plafizrtbiongiRén igecdioh endlé dr §inolar pioeess. One

sklﬁeé(é Con ﬁvt Ign 2V glﬁ.'{?H al ?l%tilétl qﬁl%élﬁquﬂ*ﬁaés in% Qii{g?ﬁgt'r}g?Pglited to

pol§mer ﬂéﬁﬂb@d’p&d fg[ds@ Guisdtd, sidaS ca?%r? %&Q &t aOéBn‘iﬂ'iﬁat%lQH@hes%

consi st ng (5- an g% EYEI n Is selecte
ma&m@hw(mhbldgxgml@stléb rlirsayshem& torachighk ;he ben@@te)))fetm writing.

( %Qf%?ﬁeénbﬂﬁlmentcg@e b n,gigrrn el)de(:rergﬁ Peg I E (g ell re]lél{eq)&)ttom piece 5
as repr@Bantdiein GNGQUPA Géiﬁ?édeﬁtslar@lt Cé'v@ew of tﬁe bott&ﬁ@)leoe 5, #d¥1&G. 1B

dep_qu( @@v)(?q(ipgg}q}qy@f)the thtg(aqucN( oti()m PIG:CN Fqg_g_gmp;(ls@%i_of a hollow

corr_ug?t%%f 2[? W%S&é%} Qﬂ?&%@ﬁ%&ai% g%en%\;&_hﬁ_ ’8 tg‘%@p to receive

the 1€ f2éJe=10; and coroprésee aiphaalig of rings3 (o apefer4HlY triafgilar form which

nbered rjn d is -0-. ln _one enhodi ment, in
Preﬁ%ﬁnﬁm%agﬁaﬂdltw%% i’ﬂharg h%%gwé& 8pifrom yayelipgiug threbigh fhg gap 65
berQ0% BERDBIERE) % bGP S thon edtoBerer IR TR 30 Wowards
the bgttem Bf n@mb:atrecht Dra¢prgrvetthmi pseceS@)idr wall 58, amdere spaced in a

nbod ment., .in F I s.a 5-nenbered r| and

ey g R RIS R R BBy TR E R
maxifnife RaRRIORHEap 1,R8d %ﬂﬂmﬁzé fheeNoR&Lquirddio BtRe the piercin
embodi ment, in Fornul a (I), Ais a 5-nenbered ring an
meghapism Ty whivh R7ip_confaciowish ghesngs A8nt , in For mul a (| ) A

B TR AR 105 08 5 Ty B o

of the b&verdye @UIAMMNRON( BlDdnsures kit eeebesiagEl hdEiNe 170Nand the fluid 180
Fornula(iel Ais a 5-nmenbered ring and E is
in thecpetle Aptare’ppt tampgredyeithe A hermisecontamimspcndaid potfom Acal 25 is
simgﬁrbt% é?%egﬁz@l%%% OIPrru it %@seion?‘aﬂ%gpoﬁ?g}eﬁh&lg 11813(?%1{%) ]
confinisg aftik@nad jNC&R1The seal 26 B agahiedlamitknessndeedsatyl ta prevent
Ais a ered and E is -N(R11)-S(O) 2-
awfﬂﬁ%tah &Sfﬁ%%l?evqaﬁe 964 rf%?sacqqsydeﬂng Fhangesiniemperalie,
presfshfbghﬁﬁﬁlht? 4Rl otgr@lv%nmérﬁalmtlﬁﬂg&dtbm% counferELT §3H Bottom
(1), Alis a 5-nembered ring and E is 3 I'n one
sealgdfie of atasser thinkiss anobiad (hie)periphdrg, caea&mgémrb ef edalries2&mdhich

AR R T R
1. H@@Eﬂeﬁﬁﬁéssarklfﬁo bR eaedll 25, ati thiis SorabiB RS rakd RaiANd 170

Eis § . I n one enbodi nent, in Formul a
with fhe, bOJlﬂquﬂlad 3 Qr@ﬁib é@refdlepqmdglgamnEhc’f intenNed\use dfithobryerage

addwg ij‘?%: klgtﬂ%? rﬂ‘[ﬁ‘{)ﬁngso((:]@ (s}tlro m,gnE sea? n%svﬁulle%t%r 19 &1 glﬂdren
ring Ais a 6-nenbered ring land E |s - C( RAHR5) - In
one enbodinent, in Fornmula (1), ring Ais a 6-merrbered
ring and E is selected fromthe group consisting of
-0-, -S, -8(0-, -S(02-, -N(R6)-, -N(C(Y)R7)-,
-N(Q(Y) OR8) -, -N(C(Y)N(R 9) (RL0))-, -C(O)-N(R11)-,
-N(RL 1) - C(O) -S(O2-N(R11)-, -N(RL 1)-S(O 2-,
-C(O -0, -OC(O)-, -0-N(R 6)-, -N(R6)-0O,
-N(R6)-N(R12) -, -N=N-,-C(R7)=N-, -C(O)- C(R?) =N,
-C(O-N=N-, -0-C(Y)-N(R 11) -, N(Rl 1)-Y)-0,
-N(R11) - C(Y) N(R 12)-, -C(Y)-N(R 11)-0O, -C(Y)-NR
11) - N(R12) - ON(Rll) cyY)-, and
-N(R12) - N(Rll) C(Y)-. In one enbodinent, in Fornula
(I) r|ng A |s a 6 rrenbered r|ng and E is selected
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In one enbodi ment, in Forrmula (1), ring Ais a

6-menbered ring and Eis -N(R6)-.1n one enbodinent, in
wa00005811( 1), ring Ais a 6-nmenbered ring and ECT/ES2008/080291

-N(C(Y)R 7)-. In one enbodinent, in Formula (1), ring

o B ETRSAES PR S N S5 B o ong
depehdiflg @B@In ﬁe't d\ﬂ(pgraﬁlgﬁrfécﬁmmﬂ' embbic@ e R HPALh B Ring (c.g.,

in Formul a ring is a 6-nenbered ring and E is
SCTG\’C(T(@)?hMleIlp ngarmeshenisrhodi rrent in Fornula (1),

rin mbered .ri ng, and
- fefor il SRR SRk AT 4B, R g O tireass 35,
enaBled borRRap edo kdrb@ candbdilé 1560 K fh2cwthd)mechhils®8 8s rings or
enbodi nent, in Fornmul a é ring Ais a 6-nmenbered
Q3)

threagly 35 arsavet! knpwiNnghe ary.- Ipear thelhﬂs%@feexéﬁmmaﬂél& ling of

weer[%%gusasé)ér)a es eklglqof%vn%1§4§frgm{‘g%m Ee&) mpr \?ﬂ? gothg cap 11s

twistsd for@Gemevdd Eroedbatile §6@ Nche bf M&akr@sﬂﬂreaksl, Elep@ﬂﬁmg screw cap seal
in Fornu ng Ais a 6-nenbered

40 ﬁpw&o‘g@% J; alongdige qiéyea&n%ﬁ 4én én@.ﬁ@‘amamﬁ 45 fisolpgrariguer
streﬁgt)n to ehfide fhal ﬁ’ls%nﬁ‘ e ﬁlg chh ?qu? ﬁge {':o ta dl’nll\g %ggthné} transport,

I h one enbodi ne
etc.@vitheb breeking ling oﬁwdalﬁess 45N(hla6/)evéil(ﬂam cap 1l crannd&tebe removed

TR TSR e v ) S
enshileBatAhd Sevdrade BBIRGELE0'4nR glu?cf‘f’ﬁffarb %esr%ﬁﬁ }13\% not Ib@etp ne

embodiment, in Formula (1), ring Ais a 6-nmenbered
prempingely rleased, sxpaed) contarinatid or dthervnes aeiubcnatedent in

"2 Bl ool BT el AR e o
whllcls st@pﬁthmids’ﬂ@lmﬁﬁ b fign afll@f) @dcé 70 QvHeh prlkdad 1o Aelease béverage
enbodi nent, in Fornmula (1), ring Ais a 6-nmenbere

add*t;v,@@ l’é(h Higebetile _lﬂé Rjixgl’)ac@(t\{g b@ner suifage 60 ermsieliedweoveiSl. Notched

gro«l):ﬁ ﬁ{li) r%@%edﬁ c—%%il%;lll B (ff ﬁgf(‘)ﬂr?getgg ?rri%g g) xrec&ge % 9Eto lsc’)cﬁ( 5op piece

70 1(1t0) hottonngiede 3.sNatched@isbes S@land g Qmﬁhnl:_prbﬁrabﬁ(% gdNeRlly
Lh% In one enbodlmsnt in Formula (1), ring Ais a
riaf i3 1 8haRG: RO chifated; wundgdypr RibRrwisq sheped grepves and rings are
antiOP8ie8THH eltor, i N Formula (1), ring Ais a 6-nmembered
ring ahd Eis -ON(RL 1)-C(Y)-. In one enbodinent, in

ForAtha tapl of bottpmgpigeei Ssis dook- selrise ek séah §5 arayehisitep piece 70

- .R12-NR11- -... l.n_one .enbodj pent, i n For.mula
frorp DiE PR S oSG P s Bt ok SEqIAR f Fepjoved
(sudhrthﬂ@a gohak bwBPhull tab Hﬁﬁﬂl%k ﬁhfs{r)ited i IS, "}) It§p glece 70 is free to
7-mgnbered ring and E is selected fromth

be pressed dewnribards int@bottongpiece §( @s-shows{rgyIEG. ID ld\q(qaegl S5isofa

Prem%(l% gQ{I(Ré)lhe)f) fodk %ﬁ% r%%(y&d N&Cé‘(eY)léBl(w remove(a) ‘20p part 70 is then

freeZe Nk libwnwbl(d%h&)hsﬁ(r@ A?ep.r?:\s)e%@b y e, I\rllzcrl\\xlf}eﬁ{o@)acllQ %ock%ei\r(sg This
dlsta@e@lom }z@t}.ﬂp@_ angle(gfqlclm n of &@gd@lrcmapae&g%( 100)) is exactly or

reaso&%kﬁ%&ﬂpr&ép\?}e%f &1s%& k%c&g%g fOMA%OF}l%)(eR? 0 tf)%gae\%)\lgg st orl;]gamer

-N(R12)-N(RL 1)-C(Y)-. In ofé enbodi ment, in Formula
(), ring Ais a 7- merrbered ring and E is sel ected
fromthe group consisting of -O, -S-, -S(O- -5(0O) 2-

and -N(R6)-. In one enbodinment, in Forrmula (1), ring
Ais a 7-nmenbered ring and E is selected fromthe
group consisting of -0, -S-, -S(QA-, -S(O2- , and

-N(R6)-, wherein R6 is selected fromthe group
consisting of H alkyl, -C(OR24, -C(O OR20, and
-C(S)R24. I n one enbodinent, in Formula (I), ring Ais
a 7-menbered ring and E is selected fromthe group
consisting of -O and -N(R6)-, wherein R6 is sel ected
fromthe group consisting of H alkyl, -C(O R24,

-C(O OrR20, and -C(S)R24 In one enbodl rrent |n Forrrula

s o o
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In one enbodinent, in Formula (1), Ais a 7-nenbered

ring and Eis -C(R4)(R5)-. In one enbodi nent, in
wa00em581(1), Ais a 7-nenbered ring and E i s PCT/US2008/080291

-N(R6)-.1n one enbodiment, in Formula (1), Ais a

ered ri
Suréﬁg‘gﬁb W ng Pﬁ%@g}%fﬂ& Imtshesi %qoge ég Thisrurg is fusengigetly or
)
rea@ﬂlazly;jl %&\ﬁl@)esuﬁ}dllﬂlé Qg?gﬁ@:@fyl (é%h\?)h%?{;ﬁ agt)la§llly (but not
wholly)drieakenpgn dptemiscali2d aFbnerof wieakingss 28 iThisdigtanesmopresshted by the

nei e 4o At P i S i s, but ot

fulld)sefel OF break thriigh ANBOEHBTRHeakhdds B8 Mt of iR Ifwedkness 28
7-menbered ring and Eis -S(O 2-N(R11)-. In one

remaii b R aken, pottqrs seal 28 i partially 4t90h€d7t0rb9tfb@rm@perﬁ pied g moves

sufﬁ §31§t1y Nﬁ%&) a'.}ISc(fQPln%geVeaag? aﬁ@ﬁvg gfx@d[ %% ré%zé)ed &tg E){)Tﬁll glqg without

bot&mfo@aii %ﬁetl],lng mtd:lﬁxftﬂtlﬂﬁﬂ (ch1)smg°a tl&k@g%r@lﬁ@%ﬁi%@/ Haizixd. and
one _enbodi ment, in Faormula IP) Ais
a 7Arﬁ§ﬁtt?é‘?'%>&lm?qﬁ@f ighcpigeci ) ofbopyereap)l.is displogakin FIG. 1. Top piece
70 mgﬁi‘sé}ﬁé’g in FIG. fﬂn%h%nges %cuaﬁv né/r\qé\v zf %ge ?(? A8d ﬁf@ 1B
depiis ‘ale"éxteelnbewe«:bfrthm@pqmd:e BZ0i op Iid(d86)70 Itsl(nlﬁjnﬁées a Horhlo(mﬁercmg
nbodi i.n For a /- rrerrbere ring

meghio Fenvtich § et oG Al 15D, e angle mrwl@rsedge 100 at
the %oﬂ&%@bf&%ﬁ% ﬁﬁc@ﬁeﬂsnﬁs SAng@BZDrahlar edgB 196‘% aﬁqﬁ‘aﬁ!@%ﬁt

in Fornmul a is a 7-nenbered ring and
inclirggion n@(d&?&)ry;l\whenl lpckoseel Shisaetnorestt anditop chemzllb & p@lsl)qd iAo bottom

pieqss ok AP o s B P G oD R b8 imeptargginces

28 fo dpsn b@t—t&ﬁ‘ﬁaﬂ sz RThis) allowsboo@ sefiesdb mseﬁhmanp afthed latahne of
), Ais a 7-nenbered ring and E is Y) -
weakiessid te e e S SOﬁhat@pﬁaméeth)S doas net fall mtﬁélwbﬂelr%bm bottle

R 12 I
16&%&%0}%ﬁ&nor ormJ feg}]\%aﬁg IS 23 7- ngn‘ggfed ring and

E iBop 3636 70NuRhdr compises bairionsrfacd 88 iwet whélﬂtoﬁ(plidw 178 is
g is a 7-menbered ring and Eis -C(Y)-NR
dep efgedwe@@%) to reqt Qn SArIcE A& PNt his 1p 0%?%%% whicla stogs gop

plec% mﬁ%@ﬁilgrphﬁgadggﬂu 1’1:‘111&? bo% 1eCeS, %ﬁeﬁglﬁﬁfq fh seal 25 to fall

nbodi nent ring
1ntoEt>qtt§e 16 Ri&y oNadRadent (G(Bé)Her shirfa@rRS ismingdi0rvetrith lolckls into notched
ForJpul a.. L rin ered ring and E i
ngOVé(QJ %ép%% seq b3 omishe lRrener somB 4D (an 95, pihigh imof
suffzi:cgel:qr@ tﬁglﬂ?ﬁ@%’fcﬁﬁrehgﬂﬁgo ﬁfb@exﬁ(thljﬁp&ﬁ{ge(%rgﬁ%r aﬁﬁ’l'f@rﬁtlﬁﬁl &ffb%%}age
si sting -

AR M RT) -, -N(CLY) ORB) -, - N(C(Y)N(R 9 R10))

lﬁz‘["vl)wgbéwg Qn exte I(I(E(V w%@p p&(‘é(%g QV%IC[}\IlglaN%%?nt}lled with

bevcrh@&&)&t@;#?d&{ﬁ&@h&% aﬁakoupled\lﬁgﬁlk%ott&% _I'éce;g' Lock seal 55
PreveR) quwat@{e@ep@ssmn N( p@];)lec@(W)qu(hqttym) piece ( Qz}p tp RS may include
11)-0, -Y)-N(R 11)-N(R 12)-, -ONR11)-C(Y)-, and
-N(R12)-N(R11)-C(Y)-. I'n one enbodi ment, in For mul a
(1), ring Ais a 8-nenberedl2ing and E is sel ected
fromthe group consisting of -0-, -S-, -S(QJ-,
-S(02-, and -N(R6)-.In one enbodi nent, in Formula
(1), ring Ais a 8-nmenbered ring and E is sel ected
fromthe group consisting of -O, -S-, -S(O -,
-S(0O 2-, and -N(R6)-, wherein R6 is selected fromthe
group consisting of H alkyl, -C(OR24, -C(O OR0, and
-C(S)R24. I n one enbodinent, in Formula (1), ring Ais
a 8-nmenbered ring and E is selected fromthe group
consisting of -O and -N(R6)-, wherein R6 is selected
fromthe group consisting of H alkyl, -C(O R24,
-C(O OR20, and -C(S)R24. In one enbodi nent, in Formula
(1), ring Ais a 8 rrenbered r|ng and Eis selected

~7 ~\
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-N(C(Y) N(ROHR10) )-. I n one enbodi nent, in Formula (1),
Ais a 8-nenbered ring and Eis -C(O-NR 11)-. In one
wepiwddsssent, in Formula (1), A is a 8-nmenber edPCT/H8R0831¢80291

Eis-N(Rll) C(O-. In one enbodinent, in Fornula (1),

s a 8-nmenbered ing nd E . is (O 2-N(R1 1) -
SR Ghp T iretired qupia @ﬁ%ﬁ%}cwyn Fl&? lsafé’ famhes@o%n@ang Prgn
inddAGudE 1S -N(R11)-S(O 2-. In one enbodi nent, in Fornula
(I), Ais a 8-nenbered ring and E is -C(O)-O. In one

enmb BHi.ridhshowisra @éﬂwaylxae\(f lo)v botAe icqo B véhare ripg et %Oihag beendfilled

w1t§ bgve%gpoagﬁlc%l ]ﬂhg c(ﬁ)ug ém 118@3 ﬁl @nce é) ﬁus ﬁlét(aw)ay view Elrther

derfbi@eic it lock Redi GBI} BsuCh hosizA td §o@n§3 tm%&%eédeﬂgo %E‘ aveled
Eis -N(RB)-O. In one enbodinent, in Formula (1),

by fop paecg- rdsgressadgnigrhgtipm meceﬁ( R@ﬁ mppfmzbler llhllsﬁratm @ap 65

whEﬂ??%tﬂrEﬂl{ top pﬁece%)r%%%%gé&% ce 5 wh P}qﬂ“‘g ?ﬁbs ) 1}3\W and

undhcumab@red ﬁﬂbvéﬂnﬁ@ dnéep Fetes76 %87 I)rebéed dbWn@arl 1@%%&?}51%@6 5.
in Formula (1), A.is a 8-nenbered ring and E is
FIG. dgn "@%Wﬁ)’wﬁlfmgii A0.oricle s iargeparally wiapglpgprafife, which serve to

pre’vént @luﬁf m%ﬁﬂ) ﬁérﬂgﬁlﬁﬂ% \5) fhif)ugﬁ(g% g%‘z“% n%e)rog dr?lr%gal 25 s Broken.

nbodi ment, 1 n Fornu
Th1EW1H pi‘@’eﬂ(ﬂf)ld ROR [aling oltofahecapndmod apepitce 7mha§(bémlﬂ@ressed

nb d d
TN R o S e
mid Bevdrdge qe&a‘ﬁ%seﬁofwﬂgﬂéﬂq 88. 'Rgm%sl\g)()%lltiler 0 g&(&c@%ﬁggves 170

In oné enbodi nent, 1 n Fornul a Is a
sealedmgdamde@ed Gomrexpesarenbodi ment, i n For mul a (n, A is

rin E is - .- N( RL
one fgn‘ggdslh WﬁFhm%rl?ogger%:lscc(r%rp‘%l\{g(gto Elef(‘r‘eRﬁ*t}gz’ Bigcs gﬁgmd
bevange kddifive O, wRldh hdelb¥dn scréweLsiLtosHRQM] B MovelaBe additive 170 is
Forrmula (1), Ais a 8-nenbered ring and E is

sealem(w:@lzr) by chqu apdpttle gap 1gp Qlagfpd)@dbdféqﬂ 60 immpdiptely after filling,
sl 8 B e RO HOE O 40 6l AP PRRE 1 o

botdere6 i predictioh Bnfueesthhtahé tonterts HtbdRld SapaNand bottle 160 are as
unsubstituted benzg or an unsubstituted thiophenyl
clegn; 30d starile grrosgiRto dileHE demanstistenboileqap 1 prionéo Beiremaral of lock
seatd¥substituted aromatic ring or an aromatic ring which
I'S substituted with one or nore substituents, which
canflbe 1Fskosabatlocaml hfterleck seabiﬂ:is remibedd, bk op ;ﬁ)wervg is pushed

| nd gdngcﬁ%%p@ez § E@g ; gzgrjulgé,qr o E(fg C%ﬁz;) gtgs;;hr(nlgro bottom seal
25, @lhmrbékﬁalﬂﬂie%hl‘seﬂdﬁg 1 &W‘éél(nesg ag oc?ahﬁég%lwer%eﬂddmve 170

heteroaryl’, aryl-al kyl-, heteroaryl
(stoeqdcm@ammﬂtme@tyl& @dltk@h@llow etz rod piecdin@irieyhanism 75) to empty into

oS TSR Y 0 Rstloo,  woscl o ros,

- SGANR2 ﬁ%@nstra@(s@) $8eshd alfelriRéBbodiRRAef boﬁﬁ@aﬁ 1L 9As is bglear by

- SO2R19, - C(O) NR25R26, - NR23C(N-CN)
COmpaEng RIF@% P@@RQ@I piﬂiﬁs orhotiémtsndi ave fite, samg IFgaqhﬁlndaodlment
excéﬂlt)g%r t\%ﬁ P%rﬁgcl)rgeﬁgsag Sltul}feg?% gké\n e&ls geénc%gd tﬁg c19t£1w§y Vl'ee\QIZO(% FIG.

substituents, which can be tIBesarre or different, each
substituent being i ndependently selected fromt he
group consisting of hal ogen, -CN, -N®2, alkyl,

het er oal kyl , hal oal kyl, al kenyl, hal oal kenyl, al kynyl,
hal oal kynyl, aryl, heteroaryl, aryl-alkyl -

het eroaryl - al kyl -, cycl oal kyl, cycl oal kenyl

het er ocycl oal kyl, heterocycl oal kenyl, azi do, -OR19,
-0OC(0O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, -C(O R24, -C(O OR20, -SR19,
-S(OR 19, -SO2R19, -OC(O R24 , -C(O NR25R28,

- NR23C( N- CN) NR25R26 and - NR 23C( O NR25R28. In one
enbodi ment, in Fornula (I), ring Bis an unsubstituted
or substltut ed heteroaromatl c r| ng or a substltut ed

.y, 1. a4 " 4 a4 o o o
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one or nore substituents, which can be the sanme or
different, each substituent being independently

w@210g0ssdl from t he group consi sting of hal ogenPCFU88008/080291
- NO2, aIkyI het er oal kyl , hal oal kyl alkenyl

2 AL BRUEOHL 1 AR b PR KDY by 0 LS i e
emBU(ﬁhﬁﬁi %ﬁ{blio&ke(%(? ﬂ%%gﬁ;ﬁﬁ%'@flnotchqtl ] rVQH’MH Iﬁ@saﬁhjt%?lﬁmhngly with

azi do,
groomgbgﬂ)mzoplecq\mz‘g@@m)mmae- 'EKB Nm@mé or p@(h@) RQWn into bottom

plec% %}%@ﬂ%osv%ln%ﬁég&howﬁﬁz% %H ahe lo%g %Fr%otbh 110 with

grobiR? 813, Y INRfdRB 4t vel MetBeEo LlaBIEHE ARG s for A dif@rBAtibdtt(d dap 1Biesign
IS a benzo ring which is substituted with one or nore

whichisagy wtiligadess righmaterigkrfoparodhdionanms whichinfaydeensicr togogage for
&

dlféi'{%z Mdg%{ﬁ‘gﬂflsg ?I?ﬁnlg glt %gsf%geggo%’rd rl}é\l’%lﬁj_ﬂﬁ%g ’d%g%sktiﬁ/g}x}erk%t of bottle cap

1, the’eb!y twhbmg shlbpulng abkyl Thehlkeemyive ehidbdialdoe Airther prokidey b larger
hal pal kyny |, heteroaryl, aryl-alk

grngnggrg&n}/g sua For ex‘@yle{ ggfeq@ |10 év‘gplbglpkgﬁ yqtswr for use by weaker

; I I ,

B ey et T

2 A GiRR O iRA A iew SERINRAS 86s anCk Q) iaR #iew- €I(t16) ﬁR&EﬁO coupiRIOwith

vt 58 B SRR R BB i ot

capeITRAEId BBl scal 55 &Y Beh ferhidved, t%p'p%c@ AO%AS H&%tﬁufsh’écﬁ%o bottom
het eroaromati c rlng In Onee odiment, in Formula

piegq 5, angnptch A0 hasertzegsd witk gredve b ibdtiegiiopgiee Jarvdthetdtom

. g n 1-3 r het at onms, which can be

pw{%ﬁ §%ﬁ%h el }?Eé?%%Psaggéﬁsﬂ E?%'rlng at om bei ng

i ndE]me BdRAohytra6 Leiddittmanyd é}ﬁbaﬁfﬁ@ﬁ &%6&1 ng Aosfls Blear by
and S(O 2. In one enbodi nent, ormul a

Conenafmg B I‘f(?§ haned, @#Iaasf aHwerts of baide oan Larcitke mmemh egbodiment,
t t th

xS BRI DAFOL S, DAL S ot cp

disdedesatsedwimehvd ftﬂ ng}rwm}g)topcpln@bgﬂllﬁlg bottog)ie@eand-beddking bottom

;égléhalk |, heteroalk hal pal kyl , al kenyl_,
sea ig Bfiihet PofqelrARRINStaceisiania) siygagermenof LRt esely preventing
preﬁﬁﬁﬁlré @ﬂs&}ékge oﬂ%b@rﬁ@@z{dﬂktl@ 1k730'1 HoVifd 1) Ktlis al € atlvre embodiment

cycl oal kenyl heterocyc oal ky het er ocyc oa eny
further fdol]itataRES by 1 OyaDRRD, whithRR2 111%22)6 difiNRRIB BORREAJown top piece 70

into lﬁt%?&ﬁ%ﬁ%%&f@&ﬁz e%\g%%}%art alé%ﬁgé %ottow%&gzﬁﬁne of

weakiab$d) JIRZER A onstrNER B Y Sohdr N Bale 6 o cap 1, As depicted in the
23C(O) NR25R26. I n one enbodinment, in Formula (1) é)

cutagvay- BB S, et ssravamsaanism fsi asljieked/with ah abema_ta\& cap exterlor
ch can_he the sane
surfabé]glé;cg‘fitg 96?6? zg, whid %rgﬁ)rlses con entélr? dmes |186 Saélfl é\éf{ség) I( 123.
Botfono pietdi§ hgs elgndeans whil ms, @f’hlé\ﬂl msﬁescaot@ﬁ@leceamﬁrg%é Banthe
whi ch heteroaromatic ring is substituted with one or
othgrgmbodimpais el fentitingniTars extandesbtoptyeal s fecosipriges ¢aseenitic ring
e n from
1309%%%8%(%2%?? éltlrl?(%g t}%]fya ?f tgg %ﬂrigﬁr &Ad@ﬁé fﬁ%@%e rfn% oftthe screw
het er oal kyl, hal oal kyl alkéﬁyl hal oal kenyl , al kynyl,
haloalkynyl, aryl, heteroaryl, aryI-aIkyI-,
het er oaryl -al kyl -, cycl oal kyl, cycl oal kenyl
het erocycl oal kyl , heterocycl oal kenyl, azido, -OR19 ,
-OC(0O) OR20, -NR2 1R22, -NR23SO2R24, -NR23C(0O) OR20,
-NR23C( O R24, - SO2NR25R26, -C(O R24, -C(O OR20, -SR19,
-S(O R19, -S2R19, -0OC(O R24, -C(0O NR25R26,
- NR23C( N- CN) NR25R26 and - NR23C( O NR25R26. I n one
enbodi nent, in Fornmula (1), B is an unsubstituted
6- menbered heteroaromatic ring having from1-3 ring
het er oat ons, which can be the sane or different, each
hetero ring atom bei ng i ndependently selected fromthe
group conS|st|ng of N, S and O In one enbodlnent in

s o ~ [
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consisting of N, S, and O In one enbodinent, in

Formula (1), Bis a 5-nenbered heteroaromatic ring
whao0pagp3ir om 1-2 ring heteroatons, which can bRCT/H£2008/080291

same or different, each hetero ring atom being

I ndependent | elected fromthe group consi stjng
meeanisy /gf degidied I’rﬁ%?@a?%’ﬁﬁﬁ“ﬁ& ring gl P e e @erenor edge of
ext¥idel 121251 £ SRR ot gg/g}y%gs ﬁﬁge\%@s teaii@ which

or different, each substituent ependen
would|falty demémsontctthe cgnanricanes] M fongs ofie dvaitiogeus, umtay ring.

- ., al kyl e oal k kyl , . al kenyl , .
PRI 25 AR T g iof ks oCE Rt st lock
tectBI 185 -afd ;Eﬂéferabl? D@36 Wat @ﬂlé%ﬂie is sEYR Pk and the other side is at or

cycl oal kenyl ,” heterocycl oal kyl , hét erocycl oal kenyl,
neaager@gndm(hm_@ross @;@g)sgég@ tw1sN|QQk teRIvmay NRIABBEERAY helght or may

be Q%rg%%e% %@F‘%g&f%é’ fesy ﬁﬁg’%&%@ %Yf«? (ﬁ%fehng angles to

accofapHNRE 5RR6 resuNRZBH s kb pA1 3B¥A6 18616123 and twist lock teeth 135 is
- NR23 ) NR25R26. I n one enbodinent, in Fornula (1), B
thaf tyvigio é%ﬁbééﬁ erpangleg-toahov fwigt lock d23 s pvapve the argled surface
i
of (RN AR et 130 e RE AR ECh T (T Lhp o B ovin in
the loppaesite directatni drwmﬂgclhawhrigsmy bechnigidden @m}mmnsm@ee a$ edfacilitate

fram of N, whi ch heterqaromatic ring
clockyyss ‘?rt‘iS’PBT&rWCiWIWQta&PH fo@ raignsY; fensAdiag uRpR 2 s neggs of the

proB&tithe m%ﬁﬂﬁcﬁ?er dﬂhfe E)?Jd%@er’ the Q'Er etSHARE EHC L RicReal PS is
| ndependent |y sel eCted fromtHe group consisting
rerriq)ab(b gqnpleeeCN} is-tNGRed, adist lbek bﬁqaisb@slovelfmn&alwkyllock teeth 135,
e

top Il?éetc‘é ?ﬁ 8?%0?Lg$VLlFtG§¥(P< W grllgﬁgltpé)rsglgg; &% fﬁgﬁ\{er ens& ¢s that the bottle

cap@yY&chabh)l is efye@BhORYE, andd EFeQ/El@t‘é Yzﬁﬁ%‘?m%)(xhth the beverage additives
het er ocycl oal kenyl , "azi do, - NR2

or fhp@gontmp@gg@mqttle_ Nire 8Gi @ mggntmumgstg(lgp)tmpl,ece 70, using the

o SETRR U8 D Rt 4 A bR

andawdstmngﬂa@(tﬁ)tNF&@RZG I n one enbodi nent, in Fornul a
is a 5-nenbered heteroaromatic ring having S as

(1)
t heP"Iﬁ AG sheverbaxtener Rﬁfﬁp@ﬁl‘ﬁ’é% fdherieenvas depleted gn FE3. 3A. FIG.
W
3C oW Beotttg%a 1 &1@&%‘3 tg\gegﬁlt’}gzé)s t : ?\Q}é)s%tor\é@ L§ {ep%?&e 70 and
bottionie peas) @nibt 1o the keem\aﬂof fookrsdah 5. gF It mmﬂmsﬁottreg:apfl with lock
ogen, . -CN, .- NO2, _al ky], heteroal kyl, hal oal kyl ,
Sealgﬁaé%s’rgﬁwed [Raf a%?rkaéld9ﬁ11Vl<§PL%WlstqﬁiéPB aw&@ AYma &awer sufficient to
push %peﬁlé’é%r 30 dovi, )éliusﬂ{;}i&cmgnﬁec@lﬁﬂ%y%' 8/ Kﬁ ly detach bottom seal 25
cycloal kyl , cycl oal'ken het er ocycl og
at linepewodsynebso2f amlnyleasedzswd@ge adorl @, 110@@(0@)0@1%21)60 -NE23E shows a

o B MR BATISE) T2 s MR S pom et 2

is not3H8HFAh In FIGOAMI3RZ4r 3F.C( O) NR25R26, - MR23C( N- CN) NR25R26
and NR23C(C»NR25R26 In one enbodi nent, in Formula

(1)F1GB4 idsmapstigtrsafevith alfernatberrathodimeent hébettloarmhes is clear by

con{é) nﬂg%p triganﬁ @@Iﬁ(ﬁ? I?ll'i b%?s) %ﬁ[eoc%tg  4r¢ %@WIIH az}c&ﬁg}bomment,

In one enbodi nent, in Formulla (1), B is selected from
t he group consisting of In one enbodinent, in Fornula
(I), Bis a pyridine. In one enbodinent, in Fornula
(I), Bis a partially unsaturated alicyclic ring,
which ring is unsubstituted. In one enbodinent, in
Formula (1), Bis a partially unsaturated alicyclic
ring which is substituted with one or nore
substituents, which can be the sanme or different, each
substituent being independently selected fromthe
group consisting of hal ogen, -CN, -NO2, alkyl,

het er oal kyl , hal oal kyl , al kenyl, hal oal kenyl, al kynyl,
hal oal kynyl, aryl, heteroaryl, aryl-alkyl -

heteroaryl aIkyI , cycloalkyl cycloalkenyl
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In one enbodinent, in Formula (I), Rl is unsubstituted

phenyl. In one enbodinent, in Fornula (I), Rl is
W@ aeabsit ut ed naphthyl. In one enbodi ment, i nPCOUINE080291
(I'), RL is substituted aryl. In one enbodinent, in

b d ph |
excERGHI AT OT O REA S . RiAR égpg%tsé 7 fgieaway view of FIG.
4A SRR I ¥irfadeN 40708 c%ﬁ@?@%p pikele TPi e Qifdrint f&in ¢ Vu:an n the first

aryl substituted one or nore substituents,
embpehmbet. {Thes dhowes for thdiférimatientof rieg d#5,svitlist ﬁtsuamlod:iengig with ring

1 S(Laaﬂ%dg end %n%r,@/vesﬁéé& &%%{p%yﬁté:] gyg ~ us |p(1:e%H ng%%iqgg?ssed or pushed

dovad Kﬁé"b!éttonlﬂﬁ @b B8O Ydterarhbydhydnt oP@bQ@ﬂ) ‘W W&t@p&ﬁlbly the locking of
heteroaryl, ary 1- al kyl -, heteroaryl -al kyl, cycl oal kyl,

ring 14 wih kiag 0 amag@pm 123 oHlllR9ltem¢te¢e@n@h9<tof)laclf4@gyllows for a

By B S R R RO g, v

may 6§ EJs(IR2Oengag SR UifferSitGhdRiRAuats SORRLE}ernati D SBhent further
C( O NR25R26, - NR23C(N-CN) NR 25R26 and

reduqqﬁﬁ@@(f@ﬁi\m”émb? capr, BisecbyieBingehippinerossr itk altgmytive

i SntRRRN proHBS R
ettt or vﬁ %asﬁgrk?e t‘ﬂ@?@ﬁ& isc RiFired) eripping surfpce for
extaudystifiaedd, which gnayﬁﬁeayaaeﬂfem hhg/b}s'eéa«et ﬁﬂl\f]ﬂlﬁﬂfg $uaR as children or

the pldegly ogf‘ﬁf/":Bs Lh‘?&% 6@ a%a%geec%m?éﬁw as '\%‘r é@ﬁﬂl extgrigy Kigy. FIG.
4C Qﬁév@saélkéﬁ@éﬂor v?eW bftop %ﬁe%ﬁ qgrcMuple@M%h ‘bﬁtt 1ece 5 prior to removal of

het eroaryl - al kyl, cycl oal cycl oal
lockegab b cHiET. (4& Shjbwvs arc@ta&ra(yozy@v ofithk eRtgtipr azwdn F IGGR19

(%@)C%z gﬁ‘éfs erﬁ‘%@% %§ 2 gl Rgo%%%@ tto%%q&@? plegfpl(b and

beveraghdli@ve 1HORRIG has BediAcR¢bd orlGo BoRAWBZ Beverage additive 160 is
“NR23C( N- CN) RR 25R26 and - NR23C( O) NR25R26. I - oRe

sealefyadinattle caml,Rod baitls cap )l is pi_acefrdsorplrr:éﬂg/w&mcdlat@ty@dter filling,

s ARSI LT AHE AT IS Sl P 1o

bottdel Glbdllﬁdlgf;fr@cmalhﬁ e@u@éﬂ;phémh@d:cﬁﬁdrﬂ‘@ofcﬁotﬂftﬁéa@ 1 addbottdd0 are as
and hal oal kyl . I n one enbodi nment, in

Cle%ﬁ&nﬁﬁfeéﬂe( 4S)POS$@1% FlGetle demanstivtsmbetile cgp dppioe emie serhongl of lock
sealds In one enbodinment, in Formula (1), RL is: In one

enbodi ment, in Fornmula (1), Rl is phenyl substituted

wi tIFGoAE showd botde cdd Liafter lgcrlmﬂ:plsss is merooneede amabidp piget 70iigpushed

oo o o artf Bt et T B B S ol
25, %%ﬁiart%él‘l SfetaEHéseﬂorY% i &W@eafcﬁéé@@@ &ﬁﬁﬁgbee neg g%rb%dmve 170

I n Fornu In one
(storad lﬁ@pma@nérﬂ)l(’ ard thfshfdbl“ecﬂnmﬂ of pmmlngmeq:anlqnl 75) to empty into

bottgne & 6%‘%%1&1 ﬂ%?sﬁ@%%q)ew 4F§urrt]tﬁf‘(‘f%‘?2’5t’faﬁes&9¥" ring

1453 @ﬁ’gagé‘cﬂhthlriﬁgﬁgo Ul fecbdskd g‘l%%vb $55 %&%6@606 170 vAfebottom

. enbodinent, in Formula (1), 'S In one

Ina@ﬁbodlnent, in Formula (1), R2 is SCaNR9R10 . I'n one
enbodi ment, in Formula (1), R2 is alkyl. In one
enbodi ment, in Fornula (1), R2 is heteroalkyl. In one
enbodi ment, in Formula (1), IR2 is aryl. In one
enbodi nent, in Fornmula (1), R2 is heteroaryl. In one
enbodi ment, in Fornmula (1), R2 is cycloalkyl. In one
enmbodi nent, in Fornula (1), R2 is cycloal kenyl. In one
enmbodi nent, in Fornmula (1), R2 is heterocycloal kyl. In

one enbodi ment in Formula (1), R2is
het er ocycl oal kenyl In one enbodinent, in Forrmula (1),
Zis (=0. In one enbodiment, in Fornula (I'), Zis
(=S). In one enbodinment, in Formula (1), Zis
(=N(R13)). In one enbodinent, in Formula (1), Z
(=N(CN)). In one enbodinment, in Formula (1), Z
(=N(OR14)). In one enbodinent, in Fornula (1),
(:N( R15)(R16)) In one enbodl rrent in Forrrul a (

~ A =\ A ™\ o o o e

is
is
Zis
I) Z
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In one enmbodinment, in Formula (1), R2is -C(OR 7,
wherein said R7 is alkyl substituted with one to three
waamsnsBuent s, which can be the sane or differkCE/USWag80291
substituent being i ndependently selected fromthe
gro consi st of. .-OH, -NH2, and. cyclaopropyl. | n aone
o BrSrameet of TRV HPE 6 Pl AoUEEs dGHEYeR Ppreiusan B AcTcved by
usi8@itd niethdds, AikL oBMRRL thdtiteefd WboiPoQNEnd & rhaMer described herein. To
Substituents, which can be the same or different,
gaipadls appredizticant thesaoge phibepegsdatnviiyng @ veititbedufthemeddgeized that
rQup. consi.stin f -.NH2, and cycl popropyl. .In.one ..
variins BERRB Y 1 BORaF Wofin Fi BF eattited Byl dpsirahigctbogiments of
theSaittheR7 is al kyl substituted with -OH In one
enbogi ment, in Formula (1), R is -C(OR 7, wherein
said R7 is unsubstituted heterocycloal kyl. In one
iment, in Formula (1), R2is -C(OR 7, wherein
EX§§?89R7 IS substituted heterocycloal kyl. In one
enbThk fotlotving are bo-lilifng ¢ampR dfshe SreédnRwritingh argittled water
said R7 is heterocycl oal kyl . substituted with one or
profes desitss {9 pdichrveragsaddiivsaiicliding{iaverne ToHt epneenirasst |
QAGRrsSYiRFhinG YEMErRE LG
SWgrourg con§i§tindﬁof ox&%ﬂﬂgﬁgggﬁ%h%%N%gkﬁéggggﬁégg%h&%rmt
destretemaathieyeyerhgd allitives withl thewpter whah del Hoetted wated ik produced,

hal oal kynyl ryl, heteroaryl, cycloal kyl.
becewt@%h{%fﬁw th é?\éﬁf@&ﬂ?fiﬁaﬁéWhenﬁewgrr@%fhom% KAy change taste
i 1o - ! e :
g oy T O SO NGl g Ay v
mix (Qfebydire 20y, swesRndg agglits) Ray Gegra®OPRYBamin®@aOn e 4] supplements
(R R ehb T G TDERRRY CTe OBl A Rrpducer would
thu$Be feguiréd Q)ddd 4dditBR4lSlitAmSRI £hd Rérbab siiplPedn@tofthOBRvVeRi@e when
roup, consi sting of substituted piperidine,

prodygsds INEigpERE pAstre rAliermelctamipdipenoé af e fthe lekpigation date) less than
i i.di it d azetidine. |In

e SR TG b B AN SRR AN 3L REH Ao e
thussHoeehiad tha tielftlife ofithe bpveragesi sting of : I n one

ergdi nt, in Formula (1), R2 is -C(ONRORLO . In one

embouMEE $3P ¢ TROPTFEANA ViPE, the bpidled ppaty mrpdpicen gan soge the

i s

v SRR OB by 23t XSHIRARLE eny oy g
sealigdj avepyi froe peat dlegitt| ajr, Seinetityeehd othen aulvicphmertal cneerns which might

e di me in Formul.g (1), R2.is.-C(ONR 9R10,
deefiia i oy 414 e lor stcatimarus SEPEPE IR A aer1Bevesae
ddfBles el thdioqaliReard | §&i i
a _ong enboéli rlrlgcma,lg?dn égjréﬂn%tﬁg&(s% ?gﬂlggan?lfg IJ-)_h g?\lladdgégltgné Hhen
maipfsateditp a oy, icgols sagtadi towt kumidety eandclpdt owditeymentirmiciRAOthene
ram the group consisting of Hand alkyl. In
Creazeﬁ‘iel%gt&}g%&‘{sﬁ@%‘]‘“?gn Formula (1), R2 is -C(O) NR 9RI10,

whemether Wahitlge gredeat @eivial,ané kottled Wkt bidduesd cwh tlrifir ©Miter, and
one to three substituents, which can be the sane or

pasigpizecthe ptater én e betflss tipaing m When thg beneregseasiditives pre present can
i s od f h
degBBL 8 S LA Kb oAU BnELCNRO O M |,

Formula (1), R2 is selectedlffromthe group consisting
of : al kyl, hal oal kyl, heteroal kyl, heterohal oal kyl,
-C(OR7. -C(OOR 8, and -C(ONROR10 . Non-limting
exanpl es of R2 include the follow ng noieties: CARBON
LI NKED MODULATORS OF g- SECRETASE CROSS REFERENCE TO
RELATED APPLI CATI ONS This application clains priority
of the benefits of the filing of U S. Provisiona
Application Serial No. 60/981, 209, filed QOctober 19,
2007. The conpl ete di sclosures of the aforenentioned
related U. S. patent application is/are hereby

i ncorporated herein by reference for all purposes.

FI ELD OF THE | NVENTI ON The present invention rel ates
the use of conpounds having the general Fornula I,

—— —~— [r—— [——.
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proteins 1 and 2. In sone patients, |ate onset forns
of AD have been correlated with a specific allele of

waQ bwagsli poprotein E (ApoE) gene, and, nore rBCENS$1098/080291
t he finding of a nmutation in al pha2-macrogl obulin,

lLi nked t | east 30% of. th
sungfestnat T pthsdent e il one TBF B reyne o Shehotisd water
profbe@Xe hkimisk Hel safet d)D@tt tAe WA §&Jarzfté19 (Hoﬂgﬁlaxﬁﬁﬁﬁg 't}Sé safety of the
anal ysis has provided the best clues for a | ogical

dﬁﬂ@%ﬂﬂ@p@uﬁlc approach to AD. AII nutatlons found to

dat ff t ua |tat|v ualltat|v

or ot st st dopdiPiibEl i ornervise
proffeeideend epfe) dlﬁ?xﬁro(nﬁiéht th?ept@p ipfdcg af the cAp 8Piheanétin2ay €l1ed Well a

strong support to the " nyl oi d cascade hypot hesis" of
predgseymingg pmavif ofa piyrality % @e\serags@ndﬁltlyz@wh 51;6 tothgeadded to water.

I enati

On%éa trEtvdrh yg@%ﬁﬁé&ggg@sﬁp PEARL B8 HERC AR B N oined with the
topupieber ﬁlbstadlsngma)tﬁl ih peacegebtactiphe bévetdpeuddidives, iand edsiéing that the

strogal¥ warrants a th% qeutlc approach at nodul ati ng
bevagaer @ diriycs aFn B0t IPmaREely felogsed it thesavirgupey or ﬁteé)@“E?y

at b@ﬁ&ﬁreﬁﬂ?w@fe?ﬁse;ﬁhééh'lﬁtoaacsttérﬂﬁt)btﬂé tir8h 51{3;99 %I/iébl@iélg or similar

and g- secretase cleavin e N-terntnu
probensu naavliinteh @ hEvwagarns ﬁltsre@ rhesied umnsl Bierd e cha‘anedm tl@«bhlghest of
Iﬂeptig respectively. In the secretory pathway, there
Puitd S@fidiltice t hat b-secretase cleaves first, |eading to
t heTBe&tRE balis PhenSscARRR ISR wake bbine, Taises H&)&Qn%fmzﬁm&las to
kDa nmenbr ane-bound carboxy term nal fragnent (CTF).
ensyreea tight (and thus 19é¢)isealelrtmet @p\ﬁérong e%tmhneaé@nyeuyﬁthmﬁety seals. The
\ secr
wale holP I RS e SR EET T R (B Hhor® oyt ien
pacpagd'detbt shig@ng.yi ng certain nut at | ons in a particul ar
protein (presenilin), and these mutations have been
cor YBRPmPEEhsE Pﬁﬂ@étolt@ﬁ‘o‘ﬁ%]éfﬁt%ﬁﬁ‘ Fapa thejopsiangrean quickly determine
[ | gy
(ha I EGARE R TQPES RSy le, 1Pl s e TR e skl and
depodssal thd mprmedesaf cﬂhesa:‘a@s&to thd bdtasn piewe bLHO TR ﬂ)k@.ﬁ;ﬁl cithat pushing,

t he secr et ct|V|ty cannqgt be ascrlbed to a
or i3 gLy SRRAGCRr BY SFAWINBASiLRE 1oR PiosE T isesge Piavesdown, the
pieMirden 8dhaRRRGIER M1y Wre ks kS Rdn %Pﬁl@h%ﬁs lidd&F weakness This allows
gama- secretase activity resides wthin a nmultiprotein
the dunqbb@wragmdéutwsm@ eapty dasn irfto tire waapiaribnbaitle bb‘lew The bottom
reseni t er odi icastrin, aph-1 an
sofly SESRdif eGP Rt oL s X Wi Pl S ghoking or
oth&aaROXNizardr Tl coRSurh éragps Movieme 'to?ﬁ Siebyh &N ORKRLE R)cks into
lysis of the precursor protein. The two aspartates of
plageritly tredroftomepiede; d'hgcensumer hlealﬁenpmth@m&esmﬁglﬂam ghe contents of the
botlh(.g %%?(dthggg\?er%% alaa%veg &/ﬁﬂ tthey wate n\{Viglg g(g%tblg?xl]%] 1%6 contents, the

ganma- Setre
conslﬁﬂﬁpir@irew?ﬁ& d‘numltdtﬂ@ SaMVHicﬂﬁs abRahe RPIen@the bottle picce
nmasecr et ase are unknown, but they are all required
10"1% rogetiasry iapg epjgyeihs pixedbrygrageur r. Al zhei mer Resear ch
1(3): 175-181). Thus, although the nol ecul ar nmechani sm
of the second cleavage step has remai ned el usive until
present, the g-secretase-comd ex has become one of the
prime targets in the search for conpounds for the
treatment of Al zheiner's disease. Various strategies
have been proposed for targeting ganma-secretase in
Al zhei ner' s di sease, ranging fromtargeting the
catalytic site directly, devel oping substrate-specific
i nhi bitors and nodul ators of ganma-secretase activity
(Marjaux et al., 2004. Drug Discovery Today:
Therapeutic Strategies, Volune 1, 1-6). Accordingly, a
vari ety of conpounds were described that have
secretases as targets (Laner, 2004. Secretases as
t herapeutics targets in Al zheinmer's disease: patents
2000 - 2004 Expert Cpln Ther Patents 14,

A A PNLS A O APNIN L N .
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i ndependently selected fromthe group consisting of F,

d, Br, | and CF3; and sol vates, hydrates, esters, and
wWpbweasiseuti cal |y acceptabl e salts thereof. DEIGI/USD08/080291

DESCRI PTI ON OF THE I NVENTI ON The i nvention conprises

the co %unds h v the eneral Formul a %I g wherein A
ﬂ% er SXAFIP Falb‘i’ H%I;Wfapent writwgcihe bo SErVOIr 18
dlvge@)mto%gﬂe cﬁ;nbé?g Wa&to egarﬁlqgagﬁgﬁﬂreft ad %eﬂiéglg@dltlves

consi sting of H, ecte e grou
TheRoi8¢ cap GRBHMrther- lﬁ L@HY to ster@élllejﬁl,d ev@addBddiges; 4 Wd:tIBas both liquid

C 4H9: . al ken selected from C2H3, i-C3H5, n-C
an(g%gtbe‘ﬁerﬁge a’qﬁwes ’%tg"é C 4H7; wherein said al kyl
andiad Keml exarQUPSE tﬁé BarPPtthOPREdnY wilRg! fhk Bt RGagd 15 B juice or a

one, two, or three substituents indepéndently selected
teafromthe group consisting of F, d, Br, | and CF3; R3

i ._4)al kyl, ' R6.
2y R o e e e e
remove@Pkioil, deffeEHiM fBe(top piedd, ah&k Mie)coﬁten@(o@)l?ethtlc_ér):@ﬂegﬂéﬁ ona
SAEN(C (i 4)alkyl) 2, S(ONC (i _4)alkyl) 2, N(C a_
stove, ANKEPIVRSE. OF othel heatipg|dryice. Kpabgttle cap) 1§|tlp<a}1| r)ezg(@@l (he top piece

is %?Hﬁ%kM ugt%(tg%%g&%lé e@e Kk I{R%ge(gﬁ%ga%l(? 1ké/sza?r S%\@éd? NG or ot

wataf st e T ELHe mE'é)léd:d(bdveragléC (i 4)al kyl) (O N(C (i
2, N(C 4) al k O CC (i. 4)alkyl,
N G R ) o 40 % (s DromspaPRE, 1 S4p incTRgped of
mafRAg t@prcg’eét £ lnhﬁmés Bm%@thré cOfetls %J[Jfé’(i th%l%g} ﬁtrn]ég))ﬂdaﬁgﬁ, moisture

optionally substit one,
light | s t hepumnut chsr@ll@netm&jwhtcb mlglhteiegradel theapalitystnidgendth bf the
tCI. 1 B{ %ia& R4, R5, R7, and R8 are independently
maighplg S0 Fr(?}ﬂthe gr oup conS|st|ng of CF3, H F, O,
OCH3, C(i _4)alkyl, and CN;, RO is selected fromthe
group consi sting of H, al kyl selected fromthe group
In brpss! sugERSy, Someatithe elegempitereidiscisnd ane-ag fallgys. sec- C
4H9, tert-C 4H9; al kenyl selected from C2H3, i-C3H5,
n-C 3H5, n-C 4H7, i-CAH/, sec-C 4H7; wherein said
As alfikyt coguept, dlik emiying GaohS Ay plddavaivolr Bothstid. ut ed
with one, two, or three substituents independently
selected fromthe group consisting of F, d, Br, | and

A om0 30 M 65 DUALA g B3 B0t e, asspppar o
a refmivaﬁde Bmiltthe)ﬁecbhda pam \z@nmhmg aﬁfes@vcﬁhﬂaiétdm, thy fitstliydrt béihg
C;g(ﬁ E %(g C'_%H CH=CH, CC, or CHOH;

conpgeledslodig secprypar WH@HQY%S% nsisting of H F,

al kyl selected fromthe group CH3, C2H5, i-C3H7, n-C

3H7, i-CAH9, n-C 4H9, sec-C 4H9, and tert-C 4H9; and
As athugrophceps| tbistveiiirfgrtemhe:éza-lsa,p ¢on@B1d6q ofia CrsB pli; arseé‘oﬁ-ﬁa,rt the
secqgperigon iRyE & EisChiQ tgeinirerbey bl Sil i i piFpeing connected
to tIgF‘%@&ﬁi sk B}} e $§‘hﬁiﬁ§bfédscﬁlr Qf@) ﬂrﬁ%a&ra‘i’tﬁ @h&é%@%(%drp&cﬁfdeﬁmng a
hollgw asea @@1 eraf:lt)h@ltlg] elogedoaigne @ncé,utlsq t[ irsgpat being ch@ablcz«mem the hollow
of tl}ﬁ%?o%d n;ga so v at th% rHschfoa{ lé%s w1 P él}eeh lgﬁzzgfthg %rst part anc?the

phar maceut i cal I y accept abl e 19al ts thereof. |In another

enbodi nent of the invention A is phenyl, pyridyl, or

bi phenyl; X is CH2, CH2CH2, C(O, CH=CH, CC, or CHOH

Rl is selected fromthe group consisting of H, F,

al kyl selected fromthe group CH3, C2H5, i-C3H7, n-C

3H7, i-C4H9, n-C 4H9, sec-C 4H9, and tert-C 4H9; and

al kenyl selected from C2H3, 1-C3H5, n-C 3H5, n-C 4H7,

i -CAH7, and sec-C 4H7; R3 is H, CF3, F, d, OCH3, (i

_4)alkyl, or CN, R4, R5, R6, R7, and R8 are H, CF3,

G, and F;, RO is selected fromthe group consisting of

H CH3, C2H5, i-C3H7, n-C 3H7, i-C4H9, n-C 4H9, sec-C

4H9, and tert-C 4H9; and sol vates, hydrates, esters,

and phar maceutl caI 'y accept abI e sal ts ther eof I n

oy o a1
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containing a fluid. The present cap differs

considerably fromthe follow ng prior art: TW M89049,
WQRE®BI/075321U9, 690 and U. S. Publication No. 2005/PQuiSz98/080291

Bottl ed beverages, including water, soda, and juices,

conpris mul tibillion dollar industry worldw de. The
Seceﬁcam Wb yt%E 3&?& RPH BRVINgG & cdgsonpRaitesitsilogsd ead thag spreseysr a portion of
the SHRBI BRVEBO8S oh$nihe plastic bottle. Plastic bottles

have gal ned such 3ﬁdespread use for a variety of

factors, including | ow cost, |ight weight, ease of

use, .and dyrability. Plastic bottl are usual | )
As A TQIFORe R B g e pedeh 20y L fhe RisoraFE opfgnts wherein the
captWIR® j6fned &f £EMtSBE operling viAReA Wt REnthREPYRAINY

twi sting or flipping to expose the beverage inside the

bottle. Often such caps conprise a novabl e val ve such

spor hottle cap, which allows erson to se

As B SR0RL i €8RS Y 0¥ B BricPRge bR
con$priedl 8f a hdtediab to vtecVibd B deg@tiatiInahdEdidénteinéRsn.are in

W despread commercial use. Oten in tablet or powder

form these mxes allow consunmers to create beverages
As Aoy SRk O R PlRlhes R0 GPE FR] g TR DL rdcaipg sonceps
whéreinpipod u@roval bewid sgevablechalngaid figst p&t iap baptdsedl againktsaid

co n plastic water _bottles, as jt is difficult to_.
SCC?%ﬂ@éeger&dmw ?fht?% blgRecena iRk esprhpaiythereby fagpling access
to sfsﬁ%&;iv&ipth%gmhéclb&dteaa o?ﬂi@eseéd/ﬂdtﬂ(}rtt he use of a small

unnel ), however, but it is quite difficult when
traveling or during outdoor activities such as hiking.

Furt hernore, such.'on the go" mxin qui res that the
A BB TR o2 i aEs B ep 8t AWcp{dRe Picaiing Cqpeqts Wherein
the 8¢cdAd Pag Yorthink Blgé-hrgéﬁgﬁt' edNB Mgagiﬂgwﬂm%htaﬁfer WAl @ the cap
~or drink mix and thus create a beverage that is either
wilke®- concentrated or diluted.lt is well known in the
art that beverage additives such as vitam ns,
nutrients, and other supplenents are volatile when
As susipbthadedcdpt this GHtthg t8ditibs @8 c¥ibLiny offiiee RetRNpycodtepts wherein
such beverage additives decreases over tine in water.

the figst gatt @ad fhe seeppdagigenipihier’iag meens eb that dn thegafaty geal is
. o L v .
rer L RENE g P R EAeL S REBE AR paly 68 Mg meing of the firs
partpoilehesecbed/pdrt will egageinpti on or expiration. This
causes additional raw material expenses for beverage
producers, significantly shortens beverage shelf [life,
As 2Rt EREES, GANGHIRS BaliRS §lchRbonPHiseiRE tPObSRCIdbree seals.
nutritional value of such beverages. The genera
concept of a bottle or container top conprising a

stor,age reservolr for .a beverage.additive is I
As e CHP e B ine Rt SHERAESHGY BF b Farkaotl e oty the
twolpagts Bkihg albOWEMart@aa R tél.IUf)iI? friat fs' AR QRO AMRERA fashion to the
undesirabl e aspects, all of which the instant device
bottagxpayie dit thesisgriebeing a dinst aemevable seal theteqopnents tha firstpsrt and the
fici in.t iI.s that such caps,,ofle onprise
sec BB dfler A SeeB0 st i coR s R S Lo Bip T 5o
cavities which block the fl @@ of additives into the
bottle, resulting in waste and additional effort by
the consunmer to utilize all of the conponents of the
beverage. It is further possible that sone of the
additives or the fluid can remain in the cap after
di scharge, thus resulting in a beverage that is too
weak, or in the case of nedication or nutrients, the
i ncorrect dose or strength. A second deficiency in the
art is that such caps generally conprise separate
reservoir conpartnents, thus requiring additiona
costs and materials for product. Athird deficiency in
the art is that such caps generally conprise cutting
or piercing devices which are of a conplicated

o " oy Y
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bet ween cap and bottle, thus providing a beverage
which is easier to tanper with or otherw se

waeowbvesate. A fifteenth deficiency in the art PGI/USRADS/080291
such caps generally conprise plunger/piercing

chani sm whi ch rmust break throu a . difficult sea
Whrrég rherﬁgverﬁm PR srtlﬁ@étowaeﬂe ﬁayeﬁowa r@dsagEepat
me%%&féﬁeﬁe@&/ltﬁ bgd (fﬁ‘ﬁ phfttBd 5018 S&JOHH BafQ a opg §vdl Of said

unsui tabl e for weakéer individual s suc ren or
first beal, ehlde’nbtypaﬁTdmé spidessenmd partichdyrigg jdesd rthrbegq s epagenérs means

0 4T BAEFER T HAS SP0 SR PRl ude. t he fof | owi ng.

addi tional features heretofore not disclosed in the
art. The present witing presents a reservoir bottle
Asgn pleynth cencspirfllis Mrising deeuyplates dhap ithegean sy terdoynpriaed of one
pie eces for a conbined cap, reservoir, piercing
nmechani sm and safety seals. This sinplrfred desi gn
requires substantially fewer raw materials in
produci ng the cap,. and is |l ess conplicated to
As hewelbIcanceph (s Bitingseicmalales batbeieRpanaes esganrisef of more than
t“mHL&% gction for a reservoir bottle cap. Furthernore,
e cap described in the present witing is likely
easier for the consuner to use than the caps of the
rent art. The cap of the present witing utilizes a
As £

Pt PSRt BT WBHRS teAches ae ForgPTiEsIod 58 et it geals,
the W)@ pWﬁ% QBOMHB% SR 8 (JdpSFivt thids f:&{ne@t%ﬁl%rﬁ?h s@@e@fasl%lon to the

final bottle cap. urther achi evenent of the ca
bottolrepast; dlsethreescils bﬂlgg iadirsttheeakableisga tthad nomfectshheﬁrst part and the

d/ h
seo SRR ST Bhds BACRH A A T e e pagl o5 tadam papkad
whi@h ¢halylbeisevered Mlatt s 48 WBitb DaftPyRaRIGoP bar VAR ement
addifives into the fluid. The first is a conbi nafi

meggglapsociated Witk paid st oartend exterior surf ace of the cap,
SaudrlJ\érEev e nlgh ?{nsgi%h iﬂlls]a(? r J?%ﬁ@%?‘g ngg g o Sg rp ald Msab4 sepppgl part
maybejoiiedghivagih sdid sigageserfittiéans toﬁlﬁhﬁ@? QBRH ﬁfﬂaﬂirst fart to said

Iocated at the base of the bottle cap on the exterior

R%ce of the bottle which prevents the cap from

bei ng renoved prior to use. The third seal is |ocated

at the base of the bottle cap in the interior of the
As b baurteenthwhineipt, prsealed tesevotricde ndmpridhg chfasgieolvfv pdiecapped at one

st ored bever age . dd' es nd protects them from
end %Srief’g@‘&? \égmgg YL | It;/}’p{o §OIF |og itp Qterodigmeter and a first recess; a

sec&fdl\/lhdlfém Hﬁvuflgaﬁ tp(:lﬁéhabg fagr 018§9§ offd QPM‘tHeﬂzoS“ BRd %‘iﬁ&abhl receiving
theﬁ ngrlse only one or two seals (1ncluding ones

blow peit d@ﬁ@lalwlgh the pkechable seslemiallysppbst from she capped end to

deﬁganneernc to(s)ecgres g]lr %9& g%%e(}f) nsg%]drgrhqlfﬁgva\lr}%ﬂ?%ﬂt%g f?raled with a
secdif BebttubRhairetnd TReinhe Kineddr &id bheeaRd d6s6s ithedcdife the first
t he |nstant MWItlnﬁ makes it al nost inpossible to

profgyipiyberay thy By Bellow Prdudefinind¢ifivef annalar epdec harphetween sealed
[ t he us a
by QAR BE o 8 ool B 108 P e S Bmbier of e
contents of the reservoir. ARlf urther aspect of the cap
of the instant witing is that the reservoir and
pi erci ng nechani smdo not create cavities or enpty
areas where the stored material (or fluid from
m xi ng/ agi tation) can remain | odged. This allows for
addi tional ease of use (less vigorous shaki ng/ m xi ng
is required) and nore accurate dosing of conponents
stored in the reservoir. The cap of the present
witing further discloses a structure which is
intended to prevent fluid fromleaking up through the
bottle cap. This structure differs fromthe current
art, which generally requires that additiona
naterlals are utlllzed to fornra type of medge Vhen
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the bottle. FIG 2A is an exploded cutaway view of a
second enbodi nent of the cap of the present witing,
wa@lzpposizng the two pieces of the cap. FIG 2B PGI/HSR008/080291
expl oded outsi de perspective of a second enbodi nent of
the..cap._of the present iting, depicting the t )
firsh MEUEE gt AL, AUl Rart iepqsed arpuplial e tpely Gjstalie fo the outside
of Be RcGRCRNDvEPROW B8R Plecbhe aﬁﬁ?\ﬂa;%a&@ﬁm%@ﬁx%@ﬁ, the annular part
writing, depicting the two pieces of the cap coupled
formgg etiftethresds gxtending pagidnt inkes diarsdtemiosthreadable brgege a bottleneck

. Itives intg th uid FIL.G 20 1S a
in ey ST L B Reb Ol b Ghebleft b o ot
the cap of the present witing, depicting the two
pi eces of the cap coupl ed together prior to engagi ng
Asanfafteppthheaniceph £ ap of any ef theereredingrgacentyvhergasthe pupchable seal
h i ' y.viewof a .
R Era Pt SRt 3 (RO Uikl BB QMBS grion of ine
purcbbpbletse¢alg t he two pieces of the cap. FIG 3B is an
expl oded out si de perspective of a third enbodi nent of
the cap of the present witing, depicting the two
As R e8P totdift, 4p oF iy 0Bl pre@RindUof] i
~of a thir% eﬁbodi%éh? o? tﬁ %apH§% tkgﬁ%ggééﬁf&guﬁaqmededge
is dgfined bygan ofexbi cti ng the two pi eces of the cap coupl ed
together prior to engagi ng the mechanismto rel ease
the beverage additives into the fluid. FIG 3Dis an
As QUbSicHReRBT SRest] Yecapf ofRathbf Ghe B?é@gdlﬂg RHon&ptd BBe&RP the cap is
of the present witing, depicting the Two pieces after
fabeerjed e materiglscislastesntot eyent dagredativn dfenomtentrewithin the enclosed
res@dgitives into a fluid. FIG 3E is a cutaway
perspective of a third enbodi nent of the cap of the
present witing, depicting the two pieces after
engagi ng the nechanismto rel ease the beverage
As ZRFIEHGIED CARGSPR A PR B a1 of terpregeding: cenakply Wherein the enclosed
0655 P&ELhY ' tbodi nent of the cap of the
reSprelsent bw???%é%ugg%%%?ﬁﬂg the two pieces of the cap
coupl ed together prior to engagi ng the mechanismto
rel ease the beverage. additives into a fluid. FIG 4A
As F&l%ﬁeea%croaa@& LEAPAAPY W B 3pcedingfoneepts MBergimiba coents of the
encld38d FRBvOIr afd1R1RERSRBH dMddeifiOhe J&RINGHI the two
pi eces of ?he cap. FIG 4é&F§gh%9ex6%%%§ 1'outside
perspective of a fourth enbodi nent of the cap of the

e B G LR 1 8 BB e
sec@ftbiadionestirtsahd tHeanaRr Pirt hik®nB e Mouspietd Hmaterial,

depicting the two pieces of the cap coupl ed together
prior to engagi ng the mechanismto rel ease the

INARY ntg the fluid EIG 4D s .

As SVERERARtp B B b e bRsefis catigl Wheinghe frst and

secdritchatlop [wirtstaheé ther e et pat hreinfire thRRING Hided of Aftdwp
pi eces of the cap coupled together and filled with
beverage additives prior to engagi ng the nmechanismto
rel ease the beverage additives into a fluid. FIG 4E is
a cutaway view of a fourth enbodi mrent of the cap of
the present witing, depictiZdg the two pieces of the
cap coupled together, filled with beverage additives,
and placed atop a bottle prior to engaging the
mechanismto rel ease the beverage additives into a
fluid. FIG 4F is a cutaway view of a fourth
enbodi nent of the cap of the present witing,
depicting the two pieces of the cap coupl ed together,
filled with beverage additives, placed atop a bottle,
and engaged to break all seals and rel ease the
beverage additives into the bottle. DETAILED
DESCRI PTI ON DEFI NI TI ONS Unl ess defi ned ot herw se, al
technical and scientific terns used herein have the
same nmeani ng as commonly understood by one of ordinary
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"Reservoir" neans a receptacle or chanber for storing
fluids, solids, or powders, conprising one or nore
W@ 2panasel recept acl es or chanbers for storing BETUS2008/080291
keeping separate a plurality of fluids, solids, or
Seal " neans. a q§ﬁbce or _mechani sm

As 2 Wﬁ@ﬁ’eﬁc?f&fg 6PnCER S PRy A & ereceding cAnGentsWikgein more than
ondERIREI YRERofr1Rs Athfthe ifiFst GRS @&@nd hofA bigs. t hat the
contents have not been tanpered with or altered; O her
technical terms used herein have their ordrnary

nean the art in . which.they are
s TR SoREoR S sl 9heEroit B pEitRe R e iowgpart capped at
oneTé}ﬁi PERSE N se¥bid hdllbwhS€ hASLS a PuidiaBle)sedleAdSsl one end thereof and
reservoir conpartnent bottle ca The bottle cap is

slidgpbyfrepqaning t thalleay pArt thaesimvith dke punshale sesé axially opposite from
b c r i - together he

the c%%)ﬁé)cfreﬁ)d goc ge%%@ b '%nélQée‘ﬁ Je%&br%p%%egelt\?z% e Vlr%Hdm{aﬁ)l fngbular seal

holpin@Cehe ta/ob hbllom paeral in ﬁl axnraﬂaci&eﬁo spdeed Wph GrefabioMship and, upon

screw. top container, a screwtop seal, and a | ock
remgya] of the gerneypbly awwlas seglr pllavgng thee@rér feJlaw past to be pushed into the

= SEISP 9oy 19, DBUERRRE A A o ppegpes e of
thetfiisgt hoflswrpaditp distodganiot puochase seapiand ah ragm&hrqrmrthsﬁo@ed around and

n al.s. Bath pieces a r ef er abl conp i sed

seogfeD G e o o e 0T i SROBS BERY BT P IdghDS oy s anmular space
thefeBBtiwcbA Otht RENNGY rﬁﬂﬁm@&i %tﬁ Hesds WeRRdihParduia 1{%' 1ﬁﬁ@r5d1ameter to

are fitted toget the nmultiple seal s prevent
threadahly gngagsfa bcﬁtéeﬂgglgm tyeceaidi annvlas sphge ahd dispose the punchable seal
quwahe@%ﬂtdrty, air, and other environnmental factors.

e & further prevent the fluid in the bottle from
prematurely mXxing with the beverage additives. Both

pi eces are preferably fabricated froma material such
As astvmnastqushtqwe@g,htharpap n}fe?ét}’ @ﬁwthﬁmracedrngsmctms, wherein the first

holfrpéxg A eg?cﬁﬁ{ﬁlrge% Eqirét:})aé 14 | 511 1t981W?1y %ameteg altld the second hollow

part furihtecbrhmises hysar&jndrrmmto Rages the@ﬁr@tslﬁrotrﬁﬁbrb &zlhereln when the first
ilica, carba mﬁ or a conbi nati on of these

hollgiy it 48 guthef aigg ﬁgeﬁanéstq oy Pifhythe dirst pirpsen engaged to the

sec&ﬁf‘r‘e@é’s@ tﬁé?@og?l%ﬁ gttﬁe Bﬁkrhgﬁle\%g ting. Afirst

enbodi nment bottom piece 5 is depicted in FIG
1. The bottom piece 5 as represented in FIG IA

S a cutawa f. the bottonr iece 5, an
As PR R RetY Phetngt s PeerBre Sets pharmipedist hollow
parbis fBRdIOMLPL EeR r&:eé§ar§19{mltd SR (ﬁ&m@tepéﬂd QUbTOBIRNKE SRS formed
10, formed by exterior wall 48, which has an opening

with g saqonfi EotTUSEOIt ayoyrlciés meertdt\@metg]pa@ the vy Bollan darts deﬁne a second
amﬁ%é%c%letglet% olyvur%g‘,rfa | rlzaﬁ%d 8¥ L) ok Isnlgge%f &8 seg%r&{ pﬁo\?}gg&i-}wo the first

rec&Bd bottle fluid 180 fronttravelrng up through the gap
65 between the top piece 70 and bottom pi ece 5 when
fitted together. The rings 30 are towards the bottom
of conpartnent 10 al ong bottom pi ece interior wall 58,
and are spaced in a manner as to mexi m ze control,
m ni m ze additional raw matedials for manufacture,
maxi m ze sealing of the cap 1, and mnim ze the effort
required to nove the piercing mechanism 75 which is in
contact with the rings 30. At the bottom 20 of
conpartment 10 is a seal 25 which prevents premature
exposure of the beverage additives 170, and ensures
that the beverage additive 170 and the fluid 180 in
the bottle 160 are not tanmpered with or otherw se
contam nated. Said bottomseal 25 is simlar to those
well known in the art and used on plastic spouts of
hal f gallon cartons containing mlk and juice. The
seal 25 is of a particular thickness necessary to
prevent accrdental drscharge of the beverage

N
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reasonabl y approxi mate the di stance necessary for top
piece 70 to cone to rest on barriersurface 60, wth
WO 200¢/098311 ocki ng i nto notched groove 50. Thi s PUBUSRI0$080291
is further exactly or reasonably approximately
sufficient to all ow pi.ercing mechanism75 to tial
As e ST O AeB0 THEI TP CATSBRIE. 3etal R otebtgt Capped a
oné’@rﬁi‘ﬂh@ﬁ:%f 3&1 forHed v@i'tlﬁﬁ NG GebBP Ex%%ﬁ@tn% buly dififeteia%Blond hollow
| ock seal 55 al pi erci ng nmechani sm 75 to break
parbb@nn@ @pumhab@gﬂealzgosuhgmnm@ﬁ thgnebglarglesl@ablgrrem\eag(the first hollow

|1 of Wweak l.ine
parb G DR i Sl IABY i e it dh¥ Sained; @cctne an
endbadedl i raddryoi tiicaseedednd tﬁ)@%éd@)ﬁﬂ MoPe® Part F0AhdrNEESMBOMER a second
sufficiently to al low al | of the beverage additives

profrpgiop grqydr iEy Bk diamete, Bt toehalby whtth eefinipg et fos awaillar space
I k t her
the?e%glf\x%eh ﬁ%‘g%dr g>t, gl}ééggﬁqkr?t o]tﬁEe (sjecc%fllg #)pﬁgg%o%rb% ng%tgg .}'168 Jgcess on the
outbtoﬂﬂahﬁte@mf the ffigst hoHowoset ai lembl &ble lmnﬂl@tpsdal @okling0thaswo hollow
rep resentedéjn FIG |A represents a cutaway vi ew of
partshig b pxiplle dieosPager aparrelatngipi ads upeie raneel jof the removable
f
ann‘ﬁ'la‘?‘é’g@v zgltdgx?g E}% f%'é alr(l)lzxg%lrg %Doe\l:%lﬁﬁﬁd #% ﬁ%r < dﬁlgr;bll%w part for the
unceppel ¢rolr oﬂ/\thlel fir8tOholkmdpdraiso dislodlgg Itlmjplm'cheblb acaleaigearl Bthular part

s P T S GG TR ARBAE TPtk i ot o e
secH&RE ﬁﬁﬁlﬂr)éﬁad/éhtﬁ&eb&%cr§ eRd aéﬁlldrﬁ)aﬁefﬁﬁﬁ&gwﬁﬂ bR Rt&Bfg around
70 is pushed into bottom piece 5, that angled circul af

its @@gredlgmgtemoetm@gdqhiy ouggige abettlengnkt inlag seapnd arofuldrispageand dispose
the unﬁmg % 1§u %? cntonwseal 25. This allows bottom

YN £ b B ?y attached at |ine of weakness

28 to bottompiece 5 so that bottom seal 25 does not

fall into fluid 180 in bottle 160, creating a choking
As grtwgptyeseverth eCP?CEtPazthP ¢2p PN} dhe prEceding [renceptmhersisthe first
hol R éér?fu f Ecﬁ'ﬁ ? (fgtrLYgP o 49 OLF&CIe&l mgl%r 8ﬁd thF second hollow

epr esse 6 Tedt arrier surface

pari ﬁHKhBEccﬁmﬁr[xamersécdmﬁlre&esﬂoolreSelt/@ ﬂleﬂiretqﬁoﬁ'ﬁsmﬂi omckeai Wgcn the first

ushed .t oo fgr in o botton1P|ece t hus causi ng
hologt pEinis BUghed gniog! FéF‘FOfﬁdnfo% OtopTethg GBS NEHKSIOR 15 engaged to the
secé‘r&'H ﬁ@&@&hér db@ﬁﬁfngra lééilufléi gar%5 is ring 90 which |ocks

i nto notched groove 50 as I scl osed above. Top piece

70 further conprises cap top 95, which is of

sufficient. thickness trength to prevent ta en
As G Ebh FOPERPRe 1 BIFTBY B MRS cfalcH ifoRsavolt 2 pqreprising the
yq%Qﬁshoms an exterior view of top piece 70, mhlch has

been filled with beverage additive 170 (not shown),
foraig @ S| hodlowi part benrned rat mnecﬁ’eldaher@@f;mtbe@ﬁr%@rqzmemmmi a first

[ of to hece 70 |nto botto
ree S SR s "BBAEES " 2558 BBy grrigihe T bR B 56 cosing
oneséidf am))f and dapittt f slidatly Gecebing ehd Aedt IHollatepdiafltdinGvith the
by an individual. FIG |D shows a cutaway_ view of
pungbatle sealapxially \pRBsitet Bpmpthsceapped 17ad t9edefinc By eaciRpadh reservoir
[ L
therg AT o ork Ppufch, S0ES B hERRHECRE s 3fcbud notlow
seal 55 is of such a size tcd4govern the distance
needed to be travel ed by top piece 70 when depressed
into bottompiece 5. FIG ID further illustrates gap
65 which is between top piece 70 and bottom pi ece 5
when coupl ed. This allows the unencunbered novenent of
top piece 70 when pressed downward into bottom pi ece
5. FIG ID further shows rings 30, which are of a
generally triangular profile, which serve to prevent
fluid in bottle 160 from novi ng up through gap 65 when
bottom seal 25 is broken. This will prevent fluid from
| eaki ng out of the cap once top piece 70 has been
depressed into bottom piece 5, and further prevents
Ieakage mhen bottle 160 |s preferably shaken to mx

o A — e~ A NN o ~ N
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except for the conponents identified in FIG 3. This
al ternative enbodi nent of bottle cap 1 discloses a

W@ 00ems33et hod for noving top piece 70 into botRORURI00%€30291
5 and breaking bottom seal 25. This further protects

1gai nst acci dental engagenent. of top. piece 7Q, .
parh QB AT BT D 1 PP S é@t 8¥0t%1é\95rt%a@1na§<amnm first annular
& BetwrkR 1ROfd BollRP parldlissal et BfdNGikt M@ FRpHBN
L el e i o R RS oAl I fngagement of the
secamry prsdrugioffwiguthe first yseesssiogmimg @ opnqyiableentialai sead disposed to hold
ot to iece.5 with.sufficient force to .partjal
e BpBToR GRS i el 40 et FRRY pe EioBalaloNaad e et botow
partl B lighed eto e tdten@®@hbBRswW PaRAE FRNSt Hlotrlsibh t® bE #eiked in the
As depicted in the cutaway view of FlI 3A, the screw

secaed Framissndithe rasppedkendwt the isst anndpnpart (pedislaggethe eundrable seal

PR /0, C ises

vy SUREARE L b O ST, SOBE A e sty
attabhéthso ekt entdde o6 phwaletorlti2 hollowni it pRldefind of t@BhI BBBlar space

5 larger_ than the_other enbodi nents of the witing.
therphptavegn; fopnieg thigpdsatendingmregiihe swer digmetsaof the third gnnular part
to qes SPeRaRaclt P aeedia ey spRe B Fost AR WBlchae Sritin he
botdepi cted in FIG 3B, concentric ring 130 w aps around

the exterior edge of extended top wall 125 in an

angl ed manner. Not shown is the reverse of FIG 3B
As WhivedhtysRinbl chnblebty daRRIBAL fortBrrhiRgta §@a‘ﬂ&1efbtséﬂv6irrda§g?f1§1‘gf of the

fornms ‘'one continuous unitary ring. Extended top I
preqeggiing eanceis fwthep cowpnsiag pheustep pf scooihg tavlinst of wedknessesbh that the

1 T Qck teeth.13 re ferably fornmed so
unc% ﬁpgetd egﬁ"éi? Sg(i) & Py dRogi Q?tg?@'l“g%‘?blgﬁﬁaqt he other side
is at or near perpendicular across an axis. The tw st

|l ock teeth may be all the sanme hei ght, or may be of _
As githirtggte enaspy ghnetherd BuHpeniag eisealgdsiservdirreep wif sy ofifig preceding

- ' ] CCO I,sh_the
conglid Wbt e o S b AIPh R b BESRIA B an
twist lock teeth 135 is that twist lock teeth 135 are
angl.ed to allow tw st |l ock 123 to pass, over the angl ed
As gy IityErgiscongerdy 2| Bethof ot Homwne ¢ seled apseaery 63, obuny of the
St I 3 [ i :
proRURKECY S sorBTer S SPRMERY 8 RestByr oo from
matenals selbcted wemeent degradatibaof torttatte withoctkevesaoszd reservoir.
countercl ockwi se rotation of top piece 70, depending
upon the needs of the product, the manufacturer, the
As Rr@dtcekond BEndept, 3 melRIIKRY fofhife NG Ed |
rengegd, top pigce 70 is tmﬁgfgﬁg andﬁ¥hﬁ§§V§§§%p§§é&§’Ofthe
preqedggeepnecnis Wheten thei fast anslcsecorsbhdllovdparts apl thic @oeul@Opart are one
. twisted to its original position. This
Ina%%??%%?ggnsures that the bottle cap mechanism1l is
engaged only once, and prevents tanpering with the
beverage additives or fluid contained in the bottle.
The individual continues to twi st top piece 70, using
the grooved or otherw se textured surface of top piece
exterior surface 115 to facilitate gripping and
twisting of the bottle cap. 2°/1 G 3B shows an exterior
perspective of the pieces as depicted in FIG 3A FIG
3C shows bottle cap 1, with beverage additives 170
(not shown) stored in top piece 70 and bottom pi ece 5,
prior to the renoval of |ock seal 55. FIG 3D shows
bottle cap 1 with | ock seal 55 renpved, and after an
i ndi vidual has twi sted top piece 70 in a manner
sufficient to push top piece 70 down, causing piercing
mechanism 75 to partially detach bottom seal 25 at
line of weakness 28 and rel ease beverage additive 170
into bottle 160. FIG 3E shows a cutaway view of FIG
3D, and FIG 3F shows a cutaway view of FIG 3C
Bottom seal 25 is not shown in FIGS. 3D, 3E, or 3F.

1 o~ T T Y I I T L Y
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The follow ng are non-limting exanples of the present

witing. A bottled water producer desires to add
wheoensigel addi ti ves, including flavoring, fruiRCT/US2008/080291

concentrates sweet eners, vitamns, mnerals, and

her bal plenents to water. The producer does no
As ofo SRIFY- ﬂtl & FORCHPhed FRgBID Jor AUmNRg petalgit FserHaIr \iap ecrf any of the
WORR: EOR DO HRN MRS At REQRUESH ﬁ?&ﬁ'&
pre avgors e?@t hg bever age ad%r[:t I ves, " naié%ﬁ%% %gldﬂar paﬁ are more
mawaneprﬂa@nmham@e taste during prolonged exposure to a
pl astic bottle. Furthernore, the water and fl avored
drink mx (including any sweeteni ng agents) may
As detiRgleorthecoicb s madd et k?@llmlﬁg' @péeﬁﬁﬁ QE&H(G"H" leﬁ Bf any of the
sone cases such as vitamin C rapidly degrade)
prepesting e@cmts &urther oduplesrmg\ml stept ¢ffermbiag megel thaed)nt: enclostd reservoir
n Vi d bal suppl enments to the
dﬂ%gge é%% andﬁefldﬁcgg“’ n%reasing costs. After a
det er m ned perrod of time (the expiration date) |ess
than the | abel ed amounts of vitam ns and herba

As S pprtedidihe congert thremsthedeler fpinipgea pealest ergervoirhase of any of the
n

preé%?)ﬁ%?dﬁtc é}glseggg‘né\}lél %ﬁle%{clp S%(l?(!tgcgﬁ'o é\!ﬁc gg) é&? grerlhzmg,
filterany, ﬁhsnmmzmgeartaleooa’[Wwad theteto\f elfe ¢dmtdniieof s ®bMRI dontliner prior to

the bottle cap. The conpo ts are kept dry and
proxidifed Fs%i‘i%bfeﬁerf&?ﬁ Fapip the F@}ﬂ air, humidity, and

ot her environnmental concerns mhich m ght degrade the

qual ity and strength of the conponents of the beverage
As adthitty-vigth cBwept; a@@ neetidtidt foreformmgaa medlérbirgseyol ¢dpyofamay of the

for |f|can y.lon er. erjod_ of

prefiufe Mo S e SHprsi e sufe O LERrIBg the b apegir contents
witR Rk &)@fe}ﬁtmhgwﬂ@_nt such as the one created by the

present witing. Further with the present witing, the

bottl ed water producer can sterilize, filter, and

ter in t bottl e so when
As Qlatﬁ ersggegélgg &%ﬁce‘?@sﬁg rnéer%%ocg goern I‘Iglélﬁ d%egjj’l Qgrgseﬂz%r cap oP any of the
preGddﬁrglgdﬂ&cptq lf&hlhdr)éom@ﬁdlngftﬁé 6R6 Yof Qémb‘hﬁ% did §¥s1ed réservoir cap from
am ns, rbalsup&wenents and ot bever age
the QeHl%%néégatl%@e sPRERAOf trrgccamlmxsorwn@ fsoravRkef the removable
sivat er producer to maximze the safety of the water
separately from maxinm zing the safety of the dry
conmponents. Using an assenbly line systemor simlar
i na n a sterile (or.otherw se protected and

As saaftg1 e‘i’éﬂ‘ oIPRERRL, they éaé of Hieeéﬁ%ur@lehh goncgpt dyrthes ecomprising a
emwrvmsre %nhl% fskd1! RAaink the RwBrRARKE AR
' plurality EF beve#g%e %ddrtrves &ﬂ%c are #gﬂvﬁi%gdggmdzmaﬂ
relaltlonsmv end, uppe ecndel bethe rrag@vabwarmulaeseeda,raéloadr@mett‘mstt}ioﬁow part

o) ¥ the b m pi ined with the to
o b5 ok g MR Ref b s phBs P R Feopwred inthe second
recd3 UBd B@QN3&Hel bNE6F thafigst %ﬁwplaﬂ té BRtodkh ﬁle%}ﬁ@m@eeseal
additives are not prematurely released into

environnent or the bottle. Concurrently mater |s
placed into a sterile bottle through an assenbly |ine
or simlar processing machine. The water is filtered,
heat ed, and ot herw se cl eane® to the highest of purity
standards. The entire cap is then screwed on the water
bottle. This is done in a nmanner as to ensure a tight
(and thus safe) seal, but not too strong as to break
any of the safety seals. The water bottle with
attached cap is then checked for safety and ot her
factors, and then packaged for shipping. Upon purchase
of the bottle with attached cap, the consuner can

qui ckly determne that all of the safety seals are
still intact. If intact, the consuner renoves the | ock
seal, and depresses the top piece of the cap into the
bott om pi ece of the cap through either pushing, or in
an alternatrve enbodrnent by screwing. As the top

o Y a1
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of the second part such that the reservoir lies within
the hollow of the first part and thesecond part, the
wo 20090538rt havi ng an edge opposite its cl osedP@rtS10ng080291
can sever a portion of the closed end of the second
Li@ﬁﬁ%ﬁ;f@giﬁgﬁiéth concept, this witing teaches a cap
recedi ng concepts wherein the cap when
joined to a container opening will seal that container
opening. As a fifth concept, this witing teaches a
1. capAdﬁﬂa@yﬂdweHdﬁppﬁ@ppﬁegedlng concepts conprised of
a material to protect from degradation the contents
t hea @irgt hokksw pas icxfiged @o onegatd, thedeb Sandr fotrhetgwitk adirgprétrusion on its
outeB@iamste &id 4 ffst Feckdy; any of the precedi ng concepts
whej géddnd %Ho%%"lﬁivn%f a pahhable 'E@Ma,%s‘?ngsgﬁé end@kefbof and shdably
recg:l'vfn%t theamt H@)bwb%aﬁrtﬁééﬁdwﬁﬂgrhé‘ o m@ SECHNM rfé@&osﬁa om the
cap?ﬁ d%%é%f?@n& selii&eRloRSE the SeCO
e{h%

d<;¥:conc§1a ({vﬁ é)grct i %ﬁ%{ f%npf:d SS%({PQ rﬂ 1% o(ung its inner
dlii“ﬁf L 14 batnae e ety s@@ llow parts
PAYREFRRCE FerdsbEicg SS%JP% bx 6%%&%@%%% S#RoRtl protrusion

agaﬁ@éﬂ@ ffrﬁirre%qﬁ@ thepuirdpanzeteraiitle fist hellavepart.9Bd cap wi | |

capan AR rf%mosed) Acupd and k¢ayrely iattiahgd tte dehagsitéef the second
holtna‘p pat tadyfind atsheondranpekli space charepdty eah ehe bmutldrepafri fosmed with
thrqaes extanding hwusé ite Mthep didmetarnd sirsadabbkinggga®batslersddk in the second
anduh@pavband dhgossahepyncheBle sé8 wigithedoanrd the first

part is pushed agal nst the second part, the | ocking

nmeans of the first part and the second part wl|

2. eng’ﬂ?@seaf ct?lvdflt & C&{}:(fzﬁﬁlt tvﬂ{yrein \Md dngg tlg & ﬁg ?\s;;)?gd line of
cog§§% Elg 3?a F%Sn?§ cﬂégs%Pd§8n8§WfPP§§8'%ée?
parts and three seals, the two parts being a bottom
part and top part that is connectable in a seal ed
3. f as?%lileo??a%eéi TeREVHIH AR 9f stim: 1, trieerein the ugespped sdgniy defined by an
ovaljrst renpvabl e seal that connects the first part and
the second part to each other, a second seal which
conprises a wall of the bottom part andwhich may be
4. seVEheskalad fadrtoit rcapnos aldmbDifiwivaRarffork ngad4ls k€lBcted to prevent

degplation 8NEbnBMEAGRARNhe SRAISI AREQ6Irat ed with said first
part and said second part such that upon renoval of

said first seal, said first part and said second part

R LR AL 0L TRy TRy eoms o

S ah

ﬁ nth concept this witing contenpl ates that

t he cap may be conprised of one piece. As a twelfth
0. contiprealegdifpservry eqmef e émsh%r?@sth@ semtenty of ¢hgpenplgped eeservoir
are gdensed vra dslodging therramchable ysebces. As a thirteenth

concept, this witing teaches a cap conprised of two

parts and three seals, the two parts being a bottom
7. pafhe mchdaeﬁmlpwptoﬂcﬂmm i, svhegsi efetfal #disBechdHRAb&Darts and the

annliRS Pare Aretode thftit@dhe Fm:@amatehme three seals being a
first breakable seal that connects the first part and

the second part to each other, a second seal which
conprises a wall of the bottom part and which may be
severed in part fromsaid bcéf’tompart by said top
part, and engagenent neans associated with said first
part and said second part such that upon breaking said
first seal, said first part and said second part may
bej oi ned t hrough sai d engagenent neans to sealingly
hold said first part to said second part. As a
fourteenth concept, a seal ed reservoir cap conpri sing:
a first hollow part capped at one end thereof and
formed with a first protrusion on its outer dianeter
and a first recess; a second hollow part having a
punchabl e seal closing one end thereof and slidably
receiving the first hollow part therein with the
punchabl e seal aX|aIIy opp03|te fron1the capped end to
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second hollow part allow ng for engagenent of a

| ocki ng nmeans and t he uncapped end of the first holl ow
w@000/0831di sl odge t he punchabl e seal, and an aPeUUs2008/080291

part di sposed around and securely attached to the

out |de of t he secon art .to defi first
- anng  SEEORGB ISR IR R ierein i st grideigeond bollow
par{§ g Pés&aéerfam?d %rtﬁmeqet%fmaﬁnal di ameter to

threadably engage a bottleneck in the second annul ar

space and di spose the punchable seal within the
9. bot fThe seadad ws¢rweintcyp bOolairth 1¢c eherpt mordithan ape eficlased refervoir lies
withirethp fiest enld segondhelépt partsvherein the first hol | ow part

further conprises a first protrusion on its outer

di aneter and the second hol |l ow part further conprises

as i the first protrusion
10nhegg?ﬂgaﬁgﬁ%?ﬁekﬁféggﬁﬁﬁg | ow part is pushed into the

e f|r rptru5|on is engaged to

sec part
g?gstlﬂgf '[ ca pteﬁgp%%ee @E t(ge | ocki nrg ?

As 5 rg 1f> apt hay ecsg 9SG ONGE d ﬁgreo and slidably
fecweée P E)é“bpgrt "éF‘é‘u Y‘ilﬂil e Pwe%@blﬁoﬁeﬁlo%%}f ppRagite from the
cappgq et eﬁne an FRqlased reseBod thprebiWests out er di amet er

anda s@eevillchainubay spalrholdisg ftleg freathollavh parts et amdxially fixed, spaced
apaplr olatiesslup axdp wpan iremoval nefr thdi mmeveble amdulaheedlywallowing the first
hollo¥ paxivtqplx pisshele rito eheases bl loanpart allowipader engagement of a locking
mehnvenehed weappaiaad od thyfiergawangiit oafislddie tBep@dtable seal, and

Pr o Wsdu®dt paftt AspolEd blolifd ah& §@oﬁ§elﬁ§tt§ch@@@@&ﬁé &ltéﬁi@ of the second
holfRNpERt0 drReal eickt ra%ﬁﬁfai’@bécecﬁ ebOREA Sth ala Eﬁt fo ed with
thrélﬁ le?t\éh(ﬂﬁ brda i 9@0 tr dpa?‘raet&q tﬁr fgcfag % %tﬁg g‘utl e second
annﬁlqr S%E% sh ? esﬁés\?ﬁhe 5%“"86‘%18 ﬁ%agl e hé%&ﬁ bgei si ng one end

t her eof and slidably receiving the first holl ow part

therein with the punchabl e seal axially posite from
11.t heThagspled ressavaiiocagextickiema, wheteasibg ﬁrrsééaeﬁvwmart further comprises
a firsicprebesioeon; its hetes doareierhold e sseentd holtavh gartf farthrerdcomprises a
second tecessste qeerivethet firsisprofrusipw widrdit svhienriiee fidit dwdodwrpart is pushed
intd te deaondibbllowppay tie fief pritnigioa it iehgigednothake®padaecess thereby

formhgrtebrickibgimeaal ed by engagenent of the second
protrusion against the first recess on the outer

12.di a’ﬁi‘fé %alé?lf résmofr'daﬁtofr@!uhﬂv"l@%f U, Al YA }'1 ngMYaitlular seal
wh&@ﬁ th chlo aIIt\f‘Qf e QWtIPQrﬁr?t fe@e&nar e} WEeter and
secg’rpcﬁﬁgl %rttls 1R (fnld V‘ﬁbr {goup gtle{ and the

hﬁ%ﬁﬁt Ccerfﬁia bioalie vk I rEAR S el Iy sLmn of th
Seudﬁ@%ﬁ TOL e the Hrpfdessss-st hollon/part to di sl odge the
punchabl e seal , and an annular part disposed around
13. andA sealedt espgrvair caenseprising he out si de of the second
hol | ow part to define a second annul ar space
t hea Bix¢ hokken patthvappadnatlcae epd theréaft amd domhddhwith me@dsrecess around
its @xérelighéetgr;around its i nner dianmeter to threadably

engagroad BONdW @A Having 4 fenchR0oBehl I neSRRABerRBand slidably
rec& 8P ARE fiendlAChAP iRrSR ailmﬁl"tﬁeh}'ﬂhchg}ﬁe Q@%ltdx lly"SppBsite from the
cap %&hﬁo%@ﬁﬁé‘%a&%%ﬁﬁ&ewh %ﬁé\&%@r ey O

recedi ng concepts ereint t hol |l ow part
further conprises a first prd8trusion on its outer
di aneter and the second holl ow part further conprises
a second recess to receive the first protrusion
wherein when the first hollow part is pushed into the
second hol |l ow part, the first protrusion is engaged to
the second recess thereby formng a | ocking neans. As
a twenty-eighth concept, a nethod for form ng a seal ed
reservoir cap conprising the steps of: formng a first
hol | ow part capped at one end thereof with a first
protrusion and a first recess on its outer dianeter;
form ng a second hollow part having a punchabl e sea
closing one end thereof and capable of slidably
rece|V|ng the flrst hollom1part thereln mnth the

e e - o - Y
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As a thirty-sixth concept, the nethod for formng a

seal ed reservoir cap of any of the precedi ng concepts
WO ophgsiconpri sing the step of m xing the rel BEBES2008/080291

reservoir contents with the contents of the bottIe As

athrH venth con t, . the nmethod for form.ng L.
_seal hsose P@ % pay ueﬁer fopmed Wiihe2 seeand rAUSieh é@b‘flé its inner
diapgiepnile Bampellay neprtshdefitigg aoﬁrSF ARBYRh §Pagsethsehplatgen sealed by
engageypens if ithe sgropd mtﬂn@rb@ﬁamsé thentirsh eesessnen theeowerndiemetsr of the
firspholidvepsstit t | ¢ contai ner prior to renoval of the

r enovahd@bieainulaAsed Hoiding yheetvghhblloopaepin at heiatinpixed, spaced
apaith el ftousHip eanidh upomaeRbydl Uit ther reGREN1E SinAglad seRNBNGHING the first
holRAW BhrdIto Rapushed @itdahdé Reconwthoel Pt B the 1inkaghed end of the first
holfo% pdrt % did1¥ thépmgbte@@entaﬂde| ationship and,” upon

hol%oir EQA@? K j?;%g Oﬂj Y Qﬁluﬁd an ciﬂfelf‘ ?1& ci'llte&lltoe gté@no(i]ﬂﬂh%] ?f ’\tllvle second

eoa ﬁlap léﬁ e CCEWFCII tﬁ' t%rmed with
threg, %8’5‘8“ %Oém% ‘é&hr g ? ¢ Q?neﬁ I”t‘ g second
an“ﬂﬁf $PaCH :%% gtsl%%ég‘t H@%Wﬁ Pathan TING OF CLAI MB

1 A seal ed reservoir cap co r|S|ng a first hollow
ar Thecsepled desgrvodieape @la@méﬁeggeramthﬁ dirsrdallowvtpartufther spmprises
a psrtqtrptmsl@n oonits peten diamretati andetherseeordl hollaw phrtr factbersgomprises a
secegt mueesshto| recaiw et firkapriotrgsian puieediahen skafirst hoHowgaetnie pushed
intceti@ debeidchbllengas) thdatdlsy prodagioni iB@ngdpedftbrteé st Q¥ess thereby
forRRigta bOighLhizaid. t h the punchabl e seal axially opposrte
fromthe capped end to define an encl osed reservoir
t her ebet ween; the second hoIIOM/part further forned
Wi t i nner, di.aneter and
15 L BRI ?%cegﬂs%rﬁi% ghbda iy
the e|n hol | ts defrn annul ar
o Bl heidrabithy Oéﬁg‘??&eth@%?fa Sith s CBbHgon and a
ﬁmb?%??&§ﬂ%ﬁ“§6§#ﬁ§?mthe first recess on the outer
di alfEREE Dfecordhellew par diviow ananchabdy seah nlogimguingrend dhdreof and
capahls b sidatdy oenstving thesrsuhellow aeit dbdreid with thepachshldaseal axially
oppofite fiem seccapgdedeaid owlefiac tn ticlaked reservairgskarebdwasmul ar
s pafoeninigersebaidyretiusiéharoamithl atinep dfainct@lofetd $8tdld hollow part;
t hratmeexdeesidi rogsa el vé the firftRstrdiMBERM;t O
t hrRAdRRl Vi SNERGRr epéaebethee@% twB Hollgwsapend annul ar
S pas‘é@lu?g1 chid 'fﬁ&oﬁﬁm r es ix \%P% ?exﬁ@ﬁ’tl of ¥t rye@ortdh}?rotrus1on with the

2. The sea cap of cla

osef&n gsﬁl % ' reﬁvgﬁ 4 a s l %éié%%gedﬁgﬁlaﬁg |t‘g(a Bg]govg parts in an axially

ﬁrs

fix chable seal 3. The seal ed reservoir

ligping thenfirst hojoay Barh i bropirhed pe dhesrsend Bolipst pad dor the first
prots I%hwohﬁaqecelzte mHbe sewandsecessad e wnceppedoindeifabarinst annular part
to dtS&mgeéleﬁ runchatderserh b ranad vingdsk egmexhblessepl; event
dedoadiagiapranpfilac part dispesediardiind andescanelly agtechedas dievaitside of the
secdnd hitlewsyead tedcfirs @ sacond amaparGhadcel thtrgbetweshier ei n t he
endbased thraes ¢olehdif® Rt@indSthd lidne@rdiretdl Of @R Smufir part to

engdgtCa IRADEK 85 M/ Hconé ARn@hr SpaAREMnd: dVRRE &hd pubéhable within the
boti@ONt ents of the enclosed reservoir are released upon

di sl odgi ng the punchable seal. 7. The seal ed reservoir
cap of claim1, wherein the first and second hol | ow
parts and the annul ar part &% one continuous piece of
material .8 . The seal ed reservoir cap of claim]1,
wherein the wherein the first and second holl ow parts
and the annul ar part are nore than one piece of
material. 9. The sealed reservoir cap of claima1l,
wherein nore than one encl osed reservoir lies within
the first and second hollow parts. 10. A seal ed
reservoir cap conprising: a first hollow part capped
at one end thereof; a second hollow part having a
punchabl e seal closing one end thereof and slidably
receiving the first hollow part therein with the
punchabl e seal axially opposite fromthe capped end to
defrne an enclosed reservorr therebetmeen a renovabl e

T . .
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first hollow part; a renovable annul ar seal hol ding
the two hollow parts in an axially fixed, spaced apart

wo 2loavssnshi p and, upon renoval of the renovabP@&/US2008/080291
annular seal, allowing the first hollow part to be

pus 0 t ol low part for t e unc
end fﬂ@ i LRimp T fgmp PATRESI 1Be 579 ﬁﬁ@%ﬁ@ﬂ%ﬁf geakness
Célé A, th%n%?aﬂlnedaf‘ﬁlﬁtﬂlsa? a@aptl Ydbi popiaeef the Budablagedecur el v
attached to the outside of the second hollow part to
17.def The mgttwdad ethimidu fuathes panpridihgthe Istep weé dormingthe uncapped end in
an aveighare. part formed wth threads extending around its
i nner dianeter to threadably engage a bottleneck in

18.1 he TR aRIMdIFTRWIRAN 55 Pt ahd aﬁg feestdp 6t BHARBARY &aled reservoir

t t | ¢ \Y
Ie:gpé%ﬁ‘;'én \3?1{1;[]@1‘]1_%15 J\%ﬁé’%g. E}d t heeV%?tl rdS ?{%di%ow pc{aor%;t-:eﬁfsu ?&hfhu? 4Re enclosed

conpri ses a first protrusion on its outer dianeter and

the eco | ow part fur ri se second
oo bBE TRFa it Peeratt st REETeSREGAEIS R the annutar
pm?ﬂgcppp§?6ﬂ§ bart is pushed into the second hol | ow
part, the flrst protrusion is engaged to the second
20.1 ec Ehe methodetfyelainr H, ngezein d@«ﬁmgarrﬁgemgnd hellowapants frelithe annular
parf e ni@E thangna pssabénhatesigbr voi r cap conpri sing the
steps of: formng a first hollow part capped at one
21.endThéeicgledd wi thim 15, fsithddr@hip#singnthangeplof fdrling @GRs $han one

encldked t&cRdiralcfidéaBpethe Iirstf200 BbddEd AoREW @afs.hol | ow part
having a punchable seal closing one end thereof and

22. capabh,ee ﬁgthﬁh'o‘?%ﬁﬂl% B¢ 290 §r &' id *i8 ! l‘t‘)) 123ihe the sealed
res%xnglrlr %gﬁ‘ oy\%lgltln U‘%ogl p%ﬁ%%egstgp% f one se Lft'j %EIE cy%grouf) o@ sterlhzlng,
flgri, 3 iﬁgggﬁ i g lgn%g%a G T S s?JBEWoCOngm prior to
proyvidig thys r@Fer?S‘Per?'Petoég‘E MHHChol | ow part; forming a

second recess to receive the first protrusion therein;

3.f or mi Rep methodsef dpinuPar capprssengtrevtsemof mexingshh otleased reservoir
Cormntét with geeadontegtsoxditle Bottlst annul ar space by engagenent

of the second protrusion with the first recess;

24.f or Mihegnahseobulaibl 22, a0mpriging seabtesh @fﬂ@ﬁl@dlnth@éﬂatbdtrB@rvmr cap

frofVde Nl OWP BEtigl the DInRKisabl the fHoxRS c@rﬂﬁﬁ&d?ﬁ&afot removal of the

rerdofhgkisenshi p; allow ng the first holl ow par
pushed into the second hollow part for the first

protrusion to be received in the second recess and the
cap d of t he f|r t.an art to dislod t he
ﬁnch%ﬁgf b bl ﬂg B ?ﬁ&@;ﬁ e ey i seal

an an ohoé BRATL Pé’t‘}r?d“ ’%eélcﬁﬁaéF apart EelatiogShip and,

to thélpalafeg%Vél ot the iemewbimanmr s Plowing diedesi hpdloy part to be

secondugheduntarthe seroad thelpwhsrtor e ﬁr@? priofrgsioh te helseceived in the

ext endegogd arerspdnt Hbe iunnanped | eadeafethe dirst hallavhiped to dislodge the

annul aungmble sed. engage a bottl eneck in the second

annul ar space and di spose the punchable within the

bottle.16. The nmethod of claim 15, further conprising

the step of scoring a line of weakness such that the

uncapped end di sl odges only a portion of the punchable

seal. 17. The nmethod of claim 15, further conprising

the step of form ng the uncapped end in an oval shape.

18. The nethod of claim 15, ¥urther conprising the

step of formng the sealed reservoir cap from

materials selected to prevent degradation of contents

within the enclosed reservoir. 19. The nmethod of claim

15, wherein the first and second holl ow parts and the

annul ar part are one piece of material. 20. The nethod

of claim 15, wherein the first and second holl ow parts

and the annul ar part are nore than one piece of

material. 21. The nethod of claim15, further

conprising the step of formng nore than one encl osed

reservoir defined by the first and second hol | ow

parts. 22. The nethod of claimproviding a powder or

Iqu|d to a bottle u3|ng the sealed reserv0|r cap of

o R o, s o o o




