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TETRACYCLI C LACTAM DERI VATI VES AND USES THEREOF Thi s

application clains the benefit of U S. Provisional
wadosn8446ppl i cati on No. 60/547,954, filed Febreear/ysigs006268

2004, which is incorporated by reference hereinin its

entirety. 1. FIELD OFTHE | NVENTI ON The_ present
iVSING GﬁRBathLQXlQF- REGUEAMQARS E&E&W&Bﬂ? THE $HELF LIFE OF
composi tions conpri Si f [ unt of a
Tetracyclic Lactam De??egﬁilggﬁgﬁn@[ hEods for treating
or preventing aroassiRefereice tp RelatsasApplicatiengr f usi on
injury, an ischemc conditjon, renal failuyre, i
di abhisapPlisahion glaime Reigwly [catavisional Ralent el NpsB(548.286, filed
reoxygenation injury resulting from organ

Febm%@?@% and tpaprovisianal patertcherl; Nex 604e%BY37, filed November
conprising admnistering to an aninmal in need thereof

17 arR084, eahd v & aprovisionsl patbat r applidationLéitédniUsing Carbon Dioxide
Derivative. 2. BACKGROUNDOFTHE | NVENTI ON I nf | ammat ory

Reghm%% Exiesd tHes SREN Difk lof Plastie! Padkagirdy dil st Febiiawn 24, 2005.
i abetes, typically manifest thensel ves as di sorders

di stinct fromthose %@g@%t%qm&ﬁﬁﬁrf usi on
injuries, e.g., str . and can
cl i Rlasticlandgtélesdntainens bbve bees repfdomgglassrinitiatiag beverages
However, there can be conmon underlyi ng nmechani sns

whefs BBPhAREIFR), 10w weigittartf néh-besdlk@biity bt Réédéd: UPRIstic packaging,
i nfl ammat ory di sease and reperfusion 1njury can induce

es@%ﬂ%lﬂ{ Wﬁ?(e\ﬁecﬁﬁéﬂhﬂ?al%d L}CﬂtEﬁg‘;‘bgp%éyBH‘eﬂd%#mﬁb for the

result’in prod cytotoxic

radi.cal s such gs nitric oxide and su oxi de. NO and
Pt of MR RrbOLGs NI RS Breimpett AHo¥E rilpwptérs and some
(Szab et al., Shock 6:79-88, 1996). The ONOO -i nduced
daigg|ArogdeetsosiFor oeach widthese WWH%fW? i§i §@meeORMRIUM, amount of
reperfusion injury involves the activation of the
canpopbtian arnegnbonpdipyideA(Rmetinoes yrefestednto iy dhisRieryment as “CO;")
Activation of PARP is thought to be an inportant step
prassutdaithirl thenpaltieigedtodaalntainlitsesptirdumnquality.animeddnsentional plastic
and reperfusion injury (Szab et al, Trends Pharnacol.
paé@égin%gi't@ﬁiﬁéult l@s’rﬁémtﬁn%@b@(}zgﬁe?ﬁﬁ@ AP Hi®idpBfum level for an
b h t ee, e.g k et

have been described in the art. ., Banasi

) L.Ql g4 m, 267:1569-75, 1992,.and Banasi k et
ex%}‘f’eﬁ/tﬁ’le.ﬁbgeqflt'. i ochem , 138:185-97, 1994: WO

00/ 39104; 00/ 39070; 99/ 75; ,WD 99/ 59973; WO -
99/ ?%éi'g;p 9@/91@69@@4%@3? %a@*d \%eggm@mrwre within the
99/11623; WO 99/ 113U, WO 00/ 42040; Zhang etal, Bi ochem
boWieodinyinishres. Utiimataty,, afterg asdefinerk amoud; ofasathonation| is lost, the
J . Med. Chem, 43:4084-4097, 2000; Giffinet al, J .
prddedt isOhe tonget sutablie-fo? tise vildeR s Goualkvdetesnimed B a moticeable and
Med. Chem, 7:297-308, 1999; Soriano et al, Nature

undstptaie. cﬁainb‘éshﬂﬂavorzaﬂléstéﬂdTﬁ@gﬁdlﬁﬂ aBR¢hiéi? aRie, occurs generally
Curr. Med. Chem, 10:321, 2003. Adverse effects

dofiTSs e oL, RPRURIIS IRl BRETLI5 MghRY Sepfiont on the

1934, nt hesi s use .of tetracyelic heterocyclic . .
welt oot B e P Rbs i AR 4EG JEmperLiE 8 Wnfen itis stored.
. For exanple, S.P. Hremath et al., Oiental Journal of .
L'Q@%,fn#ﬁf"ﬂng’ Q@?'Q? 1gse3cq oeathrgmreoqlgelflbswn%uqu Righ internal
conpounds al | egedly useful as antifungal,
pressulesacand ihaveoshaemsheifhves adenplestics tpitied became smaller, the

al ., Journal of the Indian Chem cal Society
relatd(el ke 03 Tanidthatib®do3s besomes anotesapid.nPlermeation is faster at higher
conmpounds. S.P. Hremath et al., Indian Journal of

Het erocyclic Chemistry 3 (l):37-42 (1993) discl oses
i soqui nol i net hi one conpounds &all egedly useful as
antifungal, antibacterial, oxytocic or anthelmntic
agents. S.P. Hremath et al., Indian Journal of
Chem stry, Section B 24B(12):1235-1238 (1985)

di scl oses i ndol oi soqui nol i ne conpounds. U.S. Patent
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R10 is - H, -C1-C5 alkyl, -(CHa)n-CN, -(CH2)n-aryl,
-(CH2)n-(3- to 7- nenbered nonocyclic heterocycle),

WO-¢05834364 (7- to 10-menbered bicyclic heter ocyct/e$2005/006268
(CH2)n-COO- (Cr C5 al kyl), -(CH2)n-COO aryl,

tem@é@u%sky[qductmtpdfd%a narg} ymaklmh,\‘éjg_lz t1 t@5sto§'e carbonated
al kyl'), - CONHNH-aryl, -(CH2)n-CONH2, -(CH2)
bevemasu(\(piast& ednigingers u'( bebylimatesHand ytlll maintain a reasonable shelf-
(CH2) n- CONH (CH2) g-aryl, -(CH2)n-CONH (CH2)g-(3- to 7-
life. mveohgere shelblifes Yightet, IwSeexpEﬁsiv@) plastic bottles, and the ability to store
-(CH2) n-CONH (CH2) g- (7- to 10- nenbered nonocyclic

bottfé%tISﬁ |ﬁ|tﬁé abseﬁ&é‘@b &o '(‘:hra(\)%"sﬂdrflﬁgltﬂ'*@conomlc advantages.
al kyl), -

C%W§%W%h%§ ﬁé\*%v beg%gg&%%réﬁém@descnbed above.
A Svﬂ%'ﬁeﬁlgcg}z%ﬁg} %%SIW%%IVSE'FEAW%% %E%Bonagjc?éeverage is to add

a to 10- menbered bicy
addﬁ@pg %p@pélDde@@tb@Mr@ﬁwmg @bl@)@@t@)e,mlygtsep(for carbonated
7- menber ed nonocyclic heterocycle), -C(O(CH2)n-(7- to
soft thinke rndrfor beet yeit its effectivensss) lehlnde{ced))cm@ctlelme effest of the over-
-C(OQ(CH2)n-(3- to 7- nenbered nonocyclic
carbeiativnare bedduct Guality 8hd)the (negative léffevtgitleatetthisocaly dauee on the
het erocycle), -C(O N((CH2)n-phenyl)2, -C(0)N((CH 2)n-

5
boﬂﬁ?&ﬂ&%ﬁéﬁ&ﬁn@(‘a&?@((arg?nmgﬁgﬁglég‘,‘??ymtérﬁal pressure within the

packRAEL SLAMENS dfoRbel AL B e%c%{\'ﬁﬁmsnof fie beverage.

nonoc eterocyc

Dlsqﬁeéi g&;?_fzg) ff?egts ?@%%N es%&r%pgecyeguw%pte(tt%ya%from product to

al kyl), or Rro, Rn and the nitrogen atomto which they
prodiicd. attached join to forma -(nitrogen-containing 3-

to 7- menbered nonocyclic heterocycle), or a -

( niQvesgarbaratioai isiatgp hindeved Gynbetyressure loyitatians of the package.

het erocycl e); each n is independently an integer

Makfﬁg%"ﬂhél%oftre)mo% PréSsurgaeBiskanitSs i pudeibid BRDFréquiRss use of additional
nteger ranging from Qo 5; andeach q |s |ndependent y

mat@ﬁal' iR%RY BbttleA s clior B ﬁu&rﬁ exBtic h or on |Hd’g§fl§§‘t‘id§

al SO enconpasses COﬁpOUﬂ aving t

ang:‘aigar ceut| aw&%?n%&pkgd&ggt gnark;@ 6ﬂeémeatlon rate. This

[ ndependentl - -hal 0, - -
typicallygnvelyes @p@lcaglquofmsegop@arygwner ccg@jmq_to a Ff@%@gttle use of a
-NHCO-, -NHCONH-, -0-, -CO, -OC(Q-, -C(O O, -CONH,
morec}t{xn(eust\@s las pesmeablr-polymecHham-PE T Sfabsicatiay Sf -mulglayer bottle
is -Cl-Cl10 al kyl, -C2-ClQCal kenyl, -C2-ClQal kynyl,

const@sctichson comﬁmailomémfdheke Imeth68s. Créésewahuf@ctunng approaches
cycl oal kyl, -C -C8 monocyclic cycloal kenyl, -C8-Cl

are *ﬁﬁ\ﬁé‘{&bly:s@%ﬁlbgﬁﬂ* Ak exrfé?\'stv(eow\%ﬂ \ﬁﬁé‘tt Al |ﬁbtﬁ‘ﬂe§ in &fbical polyester

mber ed nonocyclic heterocycle

bottfenef?gg?iggfj g?&'toﬂ%\@'tﬂegsg 9reta?e ngg{Bé'gB%{)nﬁég%gbt?éf&N With recycling.
neCarBey dielde gépﬁtatmgntzf@”?s 8le BeghysH e, Ap-f9 £xtend the

C(Ot)@O(Cl C5 al k LQC C(OQOaryl or
shelf&wwfmboe‘a H beverAges o%ﬁ ularasievey tieatedvdjhomartan dioxide
-C(NH)NH2, is unsubstituted or substituted wth one or
mre & - C(ONH2, -0-(C 1-C5 alkyl), -halo, -OH,
-NO2, -NH2, -CN, -Ci1-C10 alkyl, -aryl, -C(OCH, or
-C(OO(C1-C alkyl); Z1 and, Z2 are independently -H
or -Cl-Cl alkyl, which is un$ubstituted or substituted
with one or nore of -halo, -OH or -N(Z3)(Z4), where Z3
and Z4 areindependently -H or -Cl1-C5 al kyl, which is
unsubstituted or substituted with one or nore of
-hal o, -OH or -NH2 or N Z and Z4 are taken together

Y VAL a -—
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Z1 and Z2 are independently -H or -Cl1-C10 al kyl, which
IS unsubstituted or substituted wth one or nore of
WO babog446£0H or -N(Z ) (Z4), where Z3 and Z4 ar ePCT/US2005/006268
i ndependently -H or -Cl1-C alkyl, which is
unsubstituted or substituted W|th one, or re of L
have bgep used-ogarbappte bgverpgessby the seactiop QGI@@?PQ%‘&&%E?” dioxide
to forma - (nitrogencontaining- 3- to 7-nenbered
withnwsatecycl i ¢ heterocycle) or a - (nitrogen-containing 7-
t 010- menbered bicyclic heterocycle), or N, Z1 and Z2
ar ¢).SakRatehb g 61852078drissided tonHekalg@mdc @h8aifategt Application
to 7-menbered nonocyclic heterocycle) or a -

200&)@12‘4‘2‘7@6 WPfH ﬁé@dﬁ%r’? et 410 déQcﬁ%?ﬁt@% @Iéé/%_% %omposmon that can
het er ocycl e) s - H n-aryl,

be m@%%cﬁéfeﬁcﬁg( |9§% dﬁfoo)tr%'_ﬁ%lck% gf }:arbom 'beverages. The
comp&gﬂggy%es%%rﬁz{e@dee@be rggty vg\;%m‘en? by weight of

het erocycle), -(CH)p-(7- to 10- merrber edbi cyclic
inorganisr gageanate agcithd nseuneer Of+they- catbepr dioxidss blergey | into the
- (CH2) n- CONH- ( CH2) g- CON( C1- G5 al kyl) 2,
therm@(psticCHR) 32gCPE)T Chot(l@]s/vittﬁ aa? 30| lpading@i-sodikip) icdrbonate has the
7- menbered nonocyclic heterocycle), - C(ONRL2) 2,

poterftiaDtdlibldasa, 4.5 GRink<CoR )caMidrl djckide. COMiBN(E BppédXimatsly ten times
A-B; each occurrence of R12 is independently -H,

hlghéﬂ;er T deqérmnocyc %%ﬁd:’rph'?%yﬂ’ET lgéa'r‘zﬁéhlé%nd Wo?:Td I|kely cause an

terocyc e or -

uns%%dggegﬁgzswgﬁ%ﬁéip;ag,gsbéazgﬁ%g P —

ndepe entI n integer ran fromOo 5; and . .
dionile. K56, Ak o sedal PosSire (aRG ProlABoss, merioth exhecially if they
10. The present i nvention al so enconpasses conpounds
werg preparedHe polyetaylane tenephithalateasepresdd:igl pglyethylene which has a
acceptable salts thereof, wherein: Rl, R2, R3, R4, R6
far loWér pBfmeatiorReatarfer irimtbwmcwiaheyve idundlmjcb,higmadim@-&vels to be
- CN, -N®2, or -A-B;, Ais -S2-, -S@2NH, -NHSX2-,
unsu%’ﬁ@for DUHG@EH:atlonosmce Q@ey el - poteﬁiﬁe@)t@ relea@@\#dr too much
CON( C1- C5 -(CH2)P-, -S or -C(9)-
y ClO al kenyl, -C2-C10 al kynyl
carﬁoéadl 9%@@9 [ Cacg)e} oal kyl, -C8- Cl4 bi cyclic
cycl oal kyl, -C5-C8 nonocyclic cycl oal kenyl, -C8-Cl4
bi cyclic cycloalkenyl -(nitrogen-containing 3- to 7-

menber ed nonocyclic Slﬁhﬁfa%&iﬂh%)lnventlon
(ni_trogen-contai ni ng er edbi cyclic
hetlé&isthyention is digected tg.a mﬂm tar repledishing earbon dioxide gas in a
het erocycle), -(7- to 10-nenberedbicyclic
carbmiated beverge eamtainer- NHeZ ZnethO€lconiprisdskinlsertimy- &l&haA3on dioxide
-C(OMH, -C(OO0(CL-C alkyl), -C(OOCaryl or
regulEde"BtU"iﬁe RAefadd cotamer o ivetb 4 biRBurd\6#He cdrtsher.arf releasing

H2, is unsubstituted or substituted with one or

carﬂ%gho%mgrﬁ)cﬁ'g 08{8%!3% &T%}I fé’g'_ﬁ?rter vué“%( 81(3{195'1 reaction. The

releaecé oé%%%grb%%@px%we é?Slf'Q{]eSn% fﬁqurtgtqﬁpégf qgly eqYJaI {E') the rate of
substituted with one or nore of -halo, -OH or
carhqq dhgxidedpss {(pat saidgoptainets are i ndependent | y -Hor
-Cl-C al kyl, which is unsubstituted or substituted
wi tThisimyeptiomis alsofdiraetédto a Grethod forreplenishing Zarkenidioxide gas
Z4 are taken together to forma - (nitrogencontaining-
in a3-catSonates rimieeagerwontaingt. c Tied enelbipdl edmprises -inserting a carbon
(nitrogen-containing 7- to 1Q; nenbered bicyclic
heterocycle), or N, Z1 and "are taken together to
forma - (nitrogen-containing-3- to 7-nenbered
nonocyclic heterocycle) or a - (nitrogencontaining 7-
to 10-menbered bicyclic heterocycle); RIO is - H,
-Cl- G5 aIkyI (CH2)nCN (CH2)n aryl (CH2)n-(3- to

o S o, o
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3- to 7-nenbered nonocyclic heterocycle) or a -
(nitrogen-containing 7- to 10-nenbered bicyclic

whedosnpycl e), or N, Z1 and Z2 are taken togetPer/usmos/006268
forma - (nitrogen-containing-3- to 7-nenbered

le)‘{‘[ag gé/qm%%éhe erﬁlﬁ\jd e 'ﬁé‘i qu- dé;f:’l t rochencont? {n ngcontalner and

- Cl-C5 al kyl , ( CH2VO to 7-
SubsEAEALYG MQ: fﬁ'é?é? &f;ﬁbﬁé)arbow dipyide_fram the carbon dioxide
10- nenbered bicyclic heterocycle), - (CH2V COO (C -C5
regalakgyi at, a Jee—apwommlwequal(wl—tmenmm@ﬂ carbon dioxide loss from said
- CONH- (CH2VCOOH, - CONH (CH 2vCOO-(C | -C5 al kyl),
contdiadit (CH2) n-aryl, -CONHNH (C1l-C5 al kyl), -
CONHNH- aryl, -(CH2VCONH 2, -(CH2) -CONH (C1-C5 al kyl),

E% nm%ﬁ‘ﬁ?krﬁ'“é('a)ilso &l%d.t@%@ 160 re%gr(%%'ﬂ a%oégse}@ for malntalnmg a

eGP, o7 24 R (ool RS o e

- (.CH2) n- Cl-C5 al kyl), -(CH2VCONH

con E&‘}&’ a"é@xﬁ%ﬁ?g%‘ﬁ%r?g}”éw&(q (CH2V Cl-C5 al kyl
ccrca)(CHz)n aryl, -C(O) (O
c(lhyg mugntomdpalserdicested w?)meﬂwm oraing @amqkagingsystem for

7 nmenber ed nonocyclic heterocycle), -C(0)(CH 2)n-C00
maintaming@ ¢onsistebt pezbsbire yrchicarbenated bevieedge eomprising overmolding

C(O (CH2) n- phenyl, -C(O (CH2)n-(3- to 7- nenbered
a presforae sidund éﬁb@é:e?rﬁh‘l?'f@b a cartSé(rOdanUe%b@ula&c?r to

10- menbered bicyclic heterocycle),

mnocﬁﬁ?ﬁhﬁgt@ers%% (&ﬂ%w @f mé'ﬁ’jga %ﬁrn%dsystem for
malllEEG S R HEIsY PER 2 Pesponrted Debigfae ﬁ%’ﬁ‘ﬁ@?'éa blending a

cJic heteroc 2 heny
carbé:)rh8|0¥ dletr@gg_n tWe‘ ﬁ@dzﬂﬁﬁ%‘qut‘é”ﬂé{séﬁd)o‘@;félp@)the body ofa container
%gé N((CH 22) to 7- menbered nonocyclic
for satnated gverag(eO) N((CH 2)n-7- to 10- menbered
bi cyclic heterocycle) 2, or -SO2NH ; R13 is -Cl-Cl10
al Ryis inven@pn Gs lalsd directed to aCédﬂ)oﬂrdleIde%@hra&@r cd®position for
7- menbered nonocyclic heterocycle), or - glycoside,

repleaishirgf c)ﬂ’fbdih d'l(_ﬁ(ld’é‘-‘ddig)\lﬂd téifcﬁﬁbcﬂ{atéé‘ béédérH%@ gcdlﬁgélhep dmprising

or nore - OH groups;

o SOREBARBEAN A 8 PR, 11 9 homtins

th ](:h g i s independently an integer ranging fromO to
er% The present invention further enconpasses
g_gounds havi ng the Fornula (Vi (V) and
iFativgntien|is %i%éﬁeatﬂde@aat@r ﬁercb@ﬂdevmgulatw composition for
Rl R2, R3,R4, R6, R7, RBand R9 are each independently-
replenishmIg( catbads diﬂ)diqa )das- ol -aCtartainajéd bevaragd container comprising
al kenyl , -aryl, -C(OOH -C(OQ(Cl-C5 al kyl),
mate 15 BV4tGlbsorb anbilerble ué; retiddde(CArb&idldkide 2,
- NHSO2NH( CH2) n- NH2, &O) NH( CH2) n- NH2, -
SOANHfa(FBSB&?\It@HZbev%I_%g@ as%%elgofs ap s &Llecg& 8o[u’tiop in which

carbgéf%lg%(lde %%Hh tgqu%%of%?%g%ﬁ abo&Ngk(\lifb C§§HZ 34542’0 preferably
aboy E 3 it éawqtﬁo?q@ﬁ‘éyf"' ' "@%‘é&e&%k kPl about 2.7 to

- C8- Cl14 b clic_cycl oal ken ni t r ogen- cont ai ni ng
aboat 3 Boioh. CouNekzd Fnhray bas behoissoivsel o) . -
(nitrogen-containing 7- to 10-menbered bicyclic
heterocycle), -(3- to 7- nenRered nonocyclic
het erocycle), -(J- to 10-nenbered bicyclic
heterocycle), -aryl, -Nz1Z2, -(Cl- C5 al kyl ene)-Nz
172, -C(OOH -C(OO(C1-C5 alkyl), -C(OOaryl or
-C(NH) NH2, each of which other than -Nz1z2, C(O OH, or
- C((NH) NH2, |s unsubstltuted or substltuted mnth one or

o Y P~ ~ O~ A e~ o
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F, -OH, or - 0-(C 1-C5 alkyl). In another enbodi nent
Rl, R2, R3 and R4 are each - H In another enbodi nent
wWo20050881460d R4 are each - H | n anot her enbodi PenUSHi65/006268
R? and RO are each - H. In anot her enbodi nent Rl, R2,
var 4, R6.. R7, R8 I n anot her
SRR e e 2 Sef  Forsith: oA CHRARIER:that acts to
R2, R3 and R4 are each hydrogen. In yet another
ma@ﬁ%o@ RATE Ganstant, cargop diggde pressurg wilhara: package for a period of
NHC(O - and Bis - (C C5 alkylene N2 Z . In a further
time iy eithes stowty releasingaCOy tiRaugh a cont®lledhehemidal reaction process or
S2NH; Bis - Cl-C5 alkylene)-N(Z )(Z2); and N, Z1

by addorbmi_:f and alezoriiingeCOe thicdghad Phesichl pREL.S cW’r‘i(l;"%‘e”l'h@‘élrate of this
3- to 7-nenbered nonocyclic heterocycle. |In another

rel%%’@gg :a@n%xuﬁgtéllg eguN'é@@}&ﬂ%)N% 2 s prhéct;]f:‘ Iof‘trﬁéjeé(gl@ge
Og&@%‘jﬁgcgﬁ% k@b@!dtéwﬂ&ludgcﬁly% aé@?CHgt)es cyyclib organic

- ( CH2) n- CONH- ( - to red nonocyclic
carpiiRbc RN DTS AYEN @Dy AR CartonEge Eieser carbonate,
bi cyclic heterocycl e) (CH2) n- CONH- (CH2) g- CONH- (d-C 5
progylepe)carbqr@tg) po mﬂytea}ezyafbocqjq., vyl cerhanaje,) dlycertiecparbonate,
-(C1-GC5 alkyl) or -C(O (CH2VCOO- (C 1-C5 alkyl). In
butglene hearbendited idiethyl &arbonatds. ethyl petocarsriate, avdtiodi pyrotarbonate,
R5 is S. In one enbodi nent, the Tetracyclic Lactam

dialkglr idvcdirbosteforF afifiurés (thbrewte ihBrgdahft! laPBortes such as sodium
purified form In another enbodi ment, the Tetracyclic

blCéfBB;'lQ{@ l:Pél"rb Qida¥, aﬁ% EQ%I%%S%%JI@W ééi'éBHJaf% and mixtures

ere re as de |ned ove for

clic Lactam Deriyatives of For L
thefedf, @%@ﬁ%} Slegrpr0ige, ArlvatbintaRe: GilcAopa &g gordination
are as set forth bel ow. and phar ma,c”eutl cal |y acceptabl e
polymerss Meidlegrganic, EamemarkenbM@fme: and dsarechiadae| metal-organic
Lactam Derivatives of Formula (1) have the fornmul a
framewprks| (IRMAHEs)e Fhe@anum df tGR, regulatge utilizeshist depdrident upon the
they are attached join to forma -

amdunitt oo garbonodioxidy ngledse tdesirednwhilotr &0 depapesist! b6 the amount of
heterocycl e); and wherein Rl1, R are as defined above

cartﬁé}{dmﬁjeﬁ%fﬁ@r}ﬁhe%oh?éiﬁéfff?w rthé!%héh" thg iRef! ) -

| ustrative exanpl es of corrpoun s of a (Ib)

ar %r@?s ﬁ?tthé BHtle lﬁ R%g_ﬁ@j;@??é&[ﬂ&%wm&?b% placed include, but are

acceptanl e sa

not 680 e G Eletr, Jas Pl tnicagssbe bake Bageardlended into

Lactam Derivatives of Forrmula ():() where Rl, R2, R3,
the plastingesipgomprisingtherdeotiiad R10 are defined above for
the Tetracyclic Lactam Derivatives of Fornmula (). In
one enbodi nent Rl1, R2, R3 and R4 are independently -
H -F, -NO, NH2, -OH O - O(Cl1-C5 alkyl). In
anot her enbodi menBriétlDe st tBﬁ ke Btawimgseach - H In
anot her enbodi nent are each - H In
anbige &nibodli daRietiors of Rheaeféeqiagofaaecerben dioxidel regulator on the
anot her enbodi nent Rl, R2, R3, R4, R6, R7, R8 and R9
perfarrearee bf aRETobeer botileanot her embodi ment Rs is oxygen.
In yet another enbodinent R6, R7, R8 or RO is - A-B,

whiguréd 2 sis-a N&giéllon ahdh® éffect dfCa- (%}béhkd"bﬁﬂ@ N%;ulator on the
In a further enbodinent R6, R7, R8 or RO is - A-

foha befrtiR ClQal kyl , wherei n t he
pe -Cléﬁlcleggfﬁfargr oup ?gﬂs%ﬂlbgtblotﬁﬁétled Wi th a heterocyclic
am ne. | n another enbodinent R8 is - NHC(O CH2N( CH3)2.
In a further enbodinment R8 is -
SO2NH( CH2) 3- (nor pholin-4-yl).” I n one enbodi nent R10 is
- H -Cl1-C5 alkyl, -(CH2)n-aryl, -COO (Cl-C5 al kyl),
-CONH2, -(CH2)n-(3- to 7- menbered nonocyclic
het erocycle), -(CH2)n -(7- to 10- nenberedbicyclic
het er ocycl e), C(]\IH-(CHZ)n COO—I

a — Y Y T
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Bis - C1-C5 alkylene)-N(Z i )(Z 2) ; and N, Z1 and Z2
are taken together to forma nitrogencontaining 3- to

wO 2008006£d nonocyclic heterocycle.la a furthepPCT/US2005/006268
enbodi nent R8is - Hand R7 is - A-B, where Ais -

yl en Z 2.and N Z1 L
and gure, 3.Is7a, e o A CFaSH shhide kédtlatR esira i, giskc insert
(g- to 7- rrerrbered m)nocycl i c heterocycle. In another
anGiARdi nent R7 is - Hand R8 is - NHC(O CH2N(CH3) 2. In
anot her enbodiment R7 is - Hand R8 is -
SONBrEHS)i8-g depistionial-atcaghion dioxide feguldter assemblynwith disk and
R8is - Hand R7 is - SO2NH(CH2) 3-(norpholin-4- yi). In
lineone enbodi nent R11 is -C(O R12, -C(O CR12,
-C(ONH (CH2) p-(3- to 7- nenbered nonocyclic
hetpg efé/gl i8)a depidibM &t13) r%@ Nith i
SO RERLRLD, c?‘ O) NH- N( zo‘% oBor ig&%@%?%ﬁ&&e with inset plug
asse ) p- phenyl , (CH2)p (3- to 7- nmenbered nmonocyclic
heterocycl e), (CH2)p - to 10- rrenbered bi cycl iC

heterocygl e anat he [
d‘e (@4 1 dBpigliof of g, catefR lsrida fREsaloRyIsh tgserbSssembly.
Irt her_ enbodj nent R - R4 are each - H RS is O and
R11 igdre. C(so)aod@gptlgg af p@y'arl;on d}IOXId?O}I@d( far- en grgqﬂlc carbonate
NZ . I'n one enbodinent, when R11 is - Hand RS is O
activatad By wRterasaoR6- RO are not sinultaneously - H. In
one enbodi nent, the Tetracyclic Lactam Derivatives of
Forfighre § lis b)d@ﬁletld)m of titd affect ehblag eathéteshatdtianon! Garbon dioxide
anot her enbodi nent, the Tetracyclic Lactam Derivatives

re|e@fsel-}gfémla (rer) have the formula (Ilia): (Ilia)where
Rl, R7, R8 andel are as defined above for the

Tet [
I 3 12 b861R %?Cétb%ﬁh%@%8%;5%%1@@“5}?"%6#931!%”@?3&@

as s@: fort h g‘?IEGg | NOLI NE DERI VATI VESAND

is EeRig Prgsiaduration of sarhan dipXidadn 2Reounce bottles.

beneflt of U S. Provisional Application No.
60/ 547,899, filed February 26, 2004, which is
R b T o A P
t o Tireepbe|Larech Iwide%rle\tyﬁtdfvcﬁﬁnpm tHdtoddn eeRger b§|d§3bon dioxide
an effective anount of a Isoquinoline Derivative and

regiBtdeds Tieset E6M Pbgiﬁoﬁé R Ees twed .c@[éﬁjorr‘lfe%am’mfo Irﬁ}‘stn category is

di sease, a reperfusion |nJury, an | scrftem Cc con

a e [ ation :
con{\@s%?hr%r 'tﬂoéi SQ%%%ag%bﬁ%r F%I?]%’] ﬁ?‘g‘ﬁ’h %@ﬁ@guY' d?%@gd chemical
car di gvascul ar di.sease, . reoxygenation injury resultin
reaghQfin 3%@11 compRsHioas: Relusie: BaPRYMESH iy 38 Alphaiie polyketones
cancer, conprising admnistering to an animal in need
whigh geaefate sasianedioxide agedegradation by-pradusbiof the polymer's reaction
Derivative. 2. BACKGROUND OF THE | NVENTI ON
withl exygemert organiti ard drerganicodarbenates grotps thatakldase, caaben dioxide
aut oi nmune di abetes, typically mani fest thensel ves as

upofli BRiregER, @spbeiamy i tr%npté%ﬁeaéﬁﬁéibét edatiflyshs, bmde(rs and other

reperfusion Injuries, e.g., stroke and heart attac

addgﬂtgls?ﬁgggé Ebr?lﬁlrteYj H'th8§é rh%’éﬁﬁf%' \é)eﬁelgs O&Htfcfl qhg'l:tarbon dioxide

HOV\EVEf ere can pbe conmmb

oA AAE, EROFE AT BB A SBTHipoMls, ors

Inlﬁ y can |nduce IIgaroi nflammatory c tok| ne  and _
KRTRRYISPRIGRERPRAtRH PR PEQRYIene, caihonate, adnyl carbpnate, glycerine

production of cytotoxic free radicals such as nitric
carlma@e dulyleng cearbonate, Ndiethyl carhanate,dethydn pyrmarbarate, methyl
form peroxynitrite (ONOO ) (&zab et al., Shock
6: 79-88, 1996). The ONOO -induced cel|l necrosis
observed in inflammtory di sease and in reperfusion
injury involves the activation of the nuclear enzyne
poly (ADP-ribose) synthetase (PARS). Activation of
PARS |s thought to be an |nportant step in the

T
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herein can be used in the practice or testing of the

present invention, illustrative nethods and materials
wae@snpuedescri bed. O her features, objects, aPdr/UusS2005/006268

advant ages of the invention wll be appar ent fromthe

Pyrggé'?ﬁ.hgfésg PP P BE AeflateS st g Fife PUpE rfbafe carbonate
BRI SCRI PTION. OF T FI GURES Fi 1
ol e ARILAE AR WHET GesIRse eAron sl eoa dyeolysis tht

and tenozol om de on tunor volunme. In Figure 1, --
canckg epbancedaby reaaiiopovititiaB acidisush as eitiaBciyl;or- phosphoric acid.
t enozol om de; and -*- = conpound 81(mesylate salt) and
t erfﬂzmlsenbnke.caﬁegdBETﬂlsoEﬁh@ESﬁFd)é’éitim @hatTétord WH Mdxide and
The present invention provides |Isoquinoline

theReeleasbiitpito 866 ebMiaierias Eé]*b@H'(ﬁoklde F@'I(S@i'f?brh lthe package. These
Forrmula 111, and Formula IV bel ow (

mclBBér %Qﬁ%hfé"'shé%aé%ggm’ﬁﬁgé& @%@JIEFE[&%&% z%ﬁ’te?ogtaygs activated
alum@% adqtlv%% car%l)n ah&éoo’_%ngp_l %@P&@Tfk{é‘}q_? grganic frameworks or

. 'IIN% wherein Y is - “

MQ gy ?Y% §°f%®'cwl%r%%tﬁbarg?ﬂfbcﬁvem&mléﬁ e%c;MSMQFSMWhIch are
and R12 are independently -hydrogen or -Cl-ClCal kyl,

crygalline materialsdoRmetalraxideniand arggeictanids enalogous to zeolites. These
nitrogen-containi ng-3- to 7-nmenbered nonocyclic

mateeinks may Beeendlhebred ty Haveg earyind pbra siz62 daliQrlsvh dioxide storage
- hal o-substituted Cl1-C al kyl, -C -Cl10O al kenyl, -C3-C8

cap@eipcyclic cycloal kyl, -aryl, -NH2, -an no- substi t ut ed
Cl1-C5 al kyl, -C(O CH, C(O)O(ClCSaIkyI) -NQ2 or

- - CO .
J g( eO@H.a,_ Sﬁ:i?&)gnr%%cgﬁceﬁf%@sc%%? lB'?\:? @%l besblended into
-Sor s = [ en -
the P8'W‘?Fe‘ﬂﬂ%?%’5éﬁ6'ﬂ&§§&°i"@"ﬂ%& k%eﬁ:‘?%"e eYtC@nya'SO exist as layers
. 10-nmenbered bicyclic heterocycle, -C3-C8 nonocyclic
in acd|tiayerglosurgy gmer ONpoitle degign.- @te&mﬁwe@népeman hezmolded into
-am no-substituted C1-C5 al kyl, - (CL-GC5 alkyl)-(-3-
an inseit- omdisbethatl cao e plaiced ihelhertopyoﬂ the bottle closure or in an insert
-H2NC( O) - substituted aryl, -C(OOH -C(O O (C1-C5
whieth kylild, be Plack-imoethy!fingsh an%l\ébﬂ)thbl%on%ﬁ@r OSomél ddbi h
ot her than -Nz1zZ2, -C(O OH, or -C(NH) NH , 'gns are shown
in Fyﬁg@gt tuted or substituted with one or m)re of -0-(C
alkyl'), -halo, -hydroxy, -NO, -CN, -NZ1Z2,

52{'@ s&%@i’vi%ﬁ ”"ee%gwr?w%%J i %@L@F“evaase rate of COy, the
I |, -b -C5
carbogrk cgqfieny ggl@fo[ré:ap égegq%%nsqugqad cu:lbl@gded with a suitable polymer
al kyl ene-0OC(O) -(Cr C5 alkyl); R2, R3, R4, R7, R, RO
Se'%\*ﬁJ HPbdtse pemanepbiliticriol moastym aamm COhan prdpedr salyectlon of the
-0-(C 1-C5 al kyl), -Ci1-C10 al kyl, -hal o-substituted

encafisulitireg loy| barri€2 pohneralthemate of %l%ﬁ@rmméah@n can be used to
cycl oal kyl, -aryl, -NH2, -am no-substituted Cl-

conﬁbkﬂﬁ'e rate?h@b@?r reléAEs? %%ﬂ%h %gggdég Ilonsgeq%@ ent? ggclﬁge thereby

achi%w?g[ %g@hl\)&hmh%bﬁnalﬁ &'he %P%%)Q%{aétn‘?qeﬁrrﬁl CO, pressure for a

one or nbre O
i ndependen

and. Z4_are

perioBlpf B’ s BeRhf of tHHE s e(ebiett i Rsipeeou asbhRasioay
with one or nore of -halo, -hydroxy or -NH ; or N, Z3
and Z4 are taken together to forma
nitrogencontai ning- 3- to 7-menbered nonocyclic
heterocycle; or N, Zi and Z2jare taken together to
forma nitrogen-containing-3- to 7-nenbered nonocyclic
heterocycle; and n is an integer ranging fromO-5. In
one enbodinment, Xis -C(O-, -CH2-,
-CH(hal 0) ~, - CH(OH) - (CH 2) n-, -CH(()—|) -CH(-aryl) -
-0- -NH- -S— or -CH(NR11R12) vvhereln n IS an

o Y T —~e— ~
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-CON(C1-C5 alkyl)-, -NH, -(CH2)-, -S or -C(S)-; B
is -Cl-Cl10 al kyl, -C2-C10 al kenyl, -3- to 7-nenbered
wonenyabi c heterocycle, 7- to 10-nenbered bi cRel/U82005/006268
het er ocycl e, -C3-C nonocyclic cycloal kyl, -aryl,
-am nosubstituted C1-C5 al kyl, - (Cl-C5 al k I)-(-3-
7- e Ryelesgs WIRSey@XaeNnist g§%§@|r§gulate the release rate of CO,, the

-H2NC(O)-subst|tuted aryl, -CCOMH, -C(OO(C1-C5

carbxrk gioxjde mgmlatqntmwlbeoenca@y ed R, blepdeg4intara, s@gble polymer
RO and R10 are independently -hydrogen, -halo,

selectedifamits, perthedbility &5 oxydgen and-C;.Chgain, Kyl proper selection, the rate
- hal o-substituted C1-C5 al kyl, -C2-C10 al kenyl, -C3- cs

| I |
of d@?&ﬁéx{aﬁlsp% Bl ngulatedafo)y rl&ag:% g@&z;ilb)gg'r?tébéﬁ tHe‘éB&Skage and

I S AR b . co.

- P ing wgboh dioies rsswéms J11s prepareq Yo @50e Sorbing material,
nmonocycl i c heterocycle, - 7- to 10-nmenbered bicyclic

the |adiditiopel £1@; needed tﬁn@sepew@lfdgf@uaamﬁ incogpgated through over-
(C1-C5 alkyl)-(-3- to 7-nmenbered nonocyclic

carbrortationcatcthe) pointHaifiGilid)g. s ublse ipackage aanl be -a¥eBcaronated with the
-C(O O (C1-C alkyl), -C(O O phenyl or -Nz1Z2; and Z1

‘precisél dRoant of ndependedéd Yoadddoupofl tHel Memired! mon@as&l ih Sshelf-life,

unsubstituted or substituted with one or nore of

reglflﬁgéérg r%@r?fl nd Nﬁ?@rég@mgg% Ilslyléf & \M% 5@&@% The CO, regulating
matgﬁél %ﬁgf iﬂ%‘ﬁg@%’?& %f%%%d ﬁ\%zége@%dtrﬁfp%ae égéhdeform due to
gether_to forma nitr ncont ai.pj ng-

eXC‘?s er BYS %SE%@Q%S%E‘ZPGE%WQR ”ogb SZ’iﬂaHff and preferably in
taken together to forma nitr gen cont ai ni ng-3- to

about aeeibersd Thefdfy tegtdahesbeuldyt e release ke agdsodiedesarbon dioxide
B is a nitrogen-containing-3- to 7-nenbered nonocyclic

at alratecless Yitdreor prefetably approkimezteBndaquvatent to tRe rate of carbon dioxide
- hydrogen, -halo, -Cl-Cl10 al kyl, -halosubstituted Cl1-C

IossafrJSbfl' the- pf%k%@ igselfe Mptis WifF3nSBre AR &Y Ghifctrre MR %@éﬁ‘ié"lnternal CO;
-ary H2, ™- am no-substituted C1-C5 al kyl, -C(O OH,

press@?é)'*& rgé %kylﬁﬁ@aﬁ%cg r%@écﬁ&f&&@latd%&ﬂ%smons may be
°pt'V§OZO-\(£:%y dir@pgr @'V')“gl @Pmaéwer%?ﬂ fabgncapn% #WH‘S@Fe@at are well

nonocyclic heterocycle, - 7- to 10-nmenbered bicyclic
know@tt@rté@% skilled @ﬂ@aﬁmﬂb@wpfqr@tg Buimjze theayq)pme of the carbon

-am nosubstituted C1-C5 al kyl, -Cl1-C5 alkyl-(3- to
dioxXidereagdated sontmatdhe Ispacé of ﬁ'ra)pacl(@)e, is-used efficiently.

H2NC( O - substituted aryl, -C(OOCH -C(OO (CLl-C5

al intternativelyOthe pdbeh doxided Qlatdrﬂm%a f b tgreélcharged with CO, by

enbodi nent, at | east one of , , R4, R7, R8, R

SUb%I& Wﬁgé%?ﬁ&ém@ﬁ andcgfgJ 'S othﬁé Ifat an.b ydr o%gﬁs enough CO;
gas§$E%S'EE?g@z‘?%&ﬂ@&%&?ﬁﬁﬂi&a%’"@@mﬁ?“ﬁrmaT b ﬂWfi%éb%mer

phq.r o g3l l['l)glpc acce tgggﬁ%\? Ie,t %&élf}gq%ggq |ri;AQ%Le package in any
- hydr ogen, - haI o - haI o-substituted Cl-Cs al kyl,

numb@rmfo/qus dhese 1nqmdg,| kyt gre nahiliraited tayplacingap | msucm-mhe closure

-CONH2, -C(OOH, -0OC(O-C1-C5 alkyl or -C(OOC1-C5

eithal kyl; srR8ll xug 6t as ea falizjptadidiskl y Theyel ravgdltusirated\iiB;Figures 3-5.
is -S2-, -SA2NH or -NHCO; Bis -Cl1-C al kyl, -Nz1z2,
-3- to 7-nmenbered nonocycl i cﬁﬂet erocycle, or -7- to
10- menber ed bicyclic heterocy€le, each of which is
unsubstituted or substituted with one or nore of
- hydr oxy-substituted C1-C5 al kyl, -am no-substituted
C1-C5 al kyl, -3- to 7- nenbered nonocyclic
heterocycle or -7- to 10- nenbered blcycllc

o, o o o o L T Y 1 1 4 " 42 =
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t han hydrogen. In one enbodinent, Ais other than -
CONH-. The invention further still relates to

waeowpotmes of Fornmula 22: 22 and phar maceut i caPCT/US2005/006268
acceptabl e salts thereof, wher ei n: Rl-R4 and R7-RlCare

Thegé cfje’%fdg% %?%’v%r&%orﬁéér% boc&é&ﬁp%@&%@téar&n dioxide
enbodi ment, R1-R4 are each hydro en In a further

regulaios dnatenial. and | diser oRecupr Materiakwhich, sypporte thres cagbon dioxide
and R1G s ot her than hydrogen. The i nvention further

reguator landetan esparatesoitfroomtre packagencorteBds. Bife dindr material can be
pharmaceuti cal » acceptable salts thereof, wherein:

desigheB4toaassif’mReontrslling thefCoglostheate éfotheF@émé'nadlbﬁrde regulator
I'n one enbodi nent, R1-R4 are each hydrogen. In another

matSﬂQOQtHB?rH actinigSto ﬁﬁrﬁrol\n‘lﬁé é?(')? ﬁeﬁneé e dlfgctleor&e/ controlling

In a further e east one

7 th dr qgen.
the Fite %*ﬁv@%. af) gty Gt B e bR o R BGHAREr Sweter ana
40and pharmaceuti c accept abl e sal ts thereof,
Wat%\@par&anac RP %{hac{mﬂvﬁ&'nam@nxssya@%e hgsRUAtHS carbon dioxide
Forrmula 13. I n one enbodi nent, Rl-R4 are each
reguigier d@eh vann dependingoan nibet requirements\-af, thehpaekage. A-For smaller
is -SO- or -SO2NH. In a further errbodl ment, at | east
increasesofn Rhelffify aRthin RdserRmayRrbhe Bceddinkida ﬂwe)tcttmmé.haﬂor larger
hydrogen. The invention further relates to conmpounds

effeets, e Mofd ¥aibdnl Mioxt! réQ\A&ITRaeeNIH C5é Iréqdiré® Pi@PEGp or plug-

salts thereof, wherein: R13 and Rl are hydr ogen; one

cIosG e Bgﬁﬂﬁ%lﬁé‘gll&%%r@%oﬁﬁéuﬁ& of @?gﬂoq dl()%’]%) :fégl}%t&%o tdsed.

er group |

RIS e o 55 R bt o ot
lo, -OHor -N(Z3)(z4), where Z3 and Z4 are
by glqﬂg@)&q@érﬁppyplecwr@}p a gyitaiepasition ifnihenbetgle. This is illustrated in
_ unsubstituted or substituted with one or nore of
Figure . o, OnayapnsegctowoukiHbe @ishiwt taBukanpigee plasetdktma slot molded
together to forma nitrogencontaining- 3- to
into Thenfiniblrraeela obtheclysttle @ithet @urey of theloblowrmélkn@dAﬁBtWr%pproach
taken together to forma nitrogen-containing-3- to

woultr %W@%@ﬂnﬁ&ﬂ%béhlé%r’éﬁirﬁ{ 9&%&4093 (%?ﬁor{‘ dlo?ac?e" rédUi§8F assembly

N

ranging fromO-5. In one enb
o s %%%oge@%@%ae s o o
1 nd R13, R16 are achh dro on
overgRlfitthanpierorT <radnd g RRSREIIE dyner sych. ag PET. The

anot her enbodi nent, nis 3. In one enbodlnent nis 4.
preform saptaining & sarbaardioxidei regslaton assembly wesild therpbe blown into a
of the conpounds of Forrmula (1V) include the conpounds
bottlefudiog coheerttiovia) eqipviaentan dAnmtbe necmedpt avduld decpusdltise stretch
salts thereof. In one enbodi nent, the conmpound of

rod toosdBitich 4 Iré@nato?- a@sembmﬂwﬂfeewmé Aukrivg MERMRABIG, sal t

t her eof . ustrative exanples of the cConpounds of

E@?'(%(I?Wm 3 r%%é) rﬁgﬁlla%jrec ﬁ‘%l E@%’IEH& bpt’é"fﬂ%‘b%stlcs used to

rnmaceu |ca y accep

the c oun
form(ﬂ\e(;bﬁg{j)é o(grihg Cgllolsyreac d B dfgrrgacro(ntalmng the carbon
t her eof Addi t| aI [ I I ust rative corrpounds of Formul a
dioxide\feqyirter disse 4Ben foe bigwin gnto] @gbotiisoysing seanventional

pharmaceutical ly acceptable salts thereof. 5.1
DEFI NI TIONS The following definitions are used in
connection with the Isoquinoline Derivatives: "Cl-C5
alkyl" refers to a straight _gr branched chain
saturated hydrocarbon contaihing 1-4 carbon atomns.
Exanpl es of a Cl1-C al kyl group include, but are not
limted to, nmethyl, ethyl, propyl, butyl, pentyl,

i sopropyl, isobutyl sec- butyl and r -butyl, isopentyl
and neopentyl. " Cl- C8 aIkyI refers to a stralght or

T Y, | N e
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wherein one or nore of the Cl1-C5 al kyl group's
hydr ogen atons has been replaced with - F, -d, -Br or
WO koosPepsesent ati ve exanpl es of an al kyl hal o gprOLIPS2005/006268
incI ude but are not Iimted to, -CH2F, -CO 3, -CF3,
- CH2CH2Br, -CH2CH2I, - CH2CH2CH2
equm@@@mcﬁ@@such @HBUSIECHIb ] b@ﬁﬂ@:ﬁﬂ@ﬂ?@v&ﬂf the carbon dioxide
- CH2CH2CH2CH2CH2Br, - CH2CH2CH2CH2CH21, - CH2CH( Br ) CH3
regulﬁiez @reuitd neHoedane acw@pmﬂztnelsaa@kage M(&@I-iﬂlmHZCI ).
"Am no-substituted C1-C5 alkyl" refers to a C1-C5
al Hyle garbop, diesideefeguiastonicancalsohios eiddednas @ layer dnod multilayer
the Q@ C5 al kyl group's hydrogen atons has been

fabricefibAtherakh YR In iﬂ%oﬁ@tﬂéné Hhyerin QPfé"é"RJsﬁ?e er @Myer in the liner.
am no- substltut Cl1-C5 al kyl' group include, but are

ThléqW%Md&@%%%%ﬁ&%%ﬁ%eﬂmsmn and
fabm@(t @g@r@%@_@@y AR]I“B |pé&§%§ |r1cg.1ddn% &gﬁg ayst %._lapqraggbncatlon

roup npl es of an aryl group include, but are no
muI? Iiame[ gtgn teg;trugq)@nypatlrpg pgqq mlnagngyﬂhﬁ,nun@%ﬂf I@Dﬁrs in the final
and 4-pyridyl. An aryl group can be unsubstituted or
packags fartrummay bei fromdwe tortemtayersf ancprefetabtydhnee tp tivepkayers.
-Cl1-C5 al kyl, halo, -halo-substituted Cl1-C5 al kyl,

hy dihex yeleade Gate 66 cakbonationNrBe Zhe -dadbdh dioxide regulator can be
-G(Q O (CL-C5 alkyl), -0X0-(C1-C5 alkyl), -C(O N2

r 0
e At Ao ISR B sty v

assé‘ﬁ*éive. LR AR Shalty R e matra,
G R (AR 0 T —p——

group include 2-C(O) NH2-phenyl, 3-C(O NH2-phenyl , ]
reguiator Opke2 ieremysuitablecia) K- qnplication. 300ECRRPIAGH Weyld include
and 4-C(O NH2-pyridyl. "-(Cl-C5 alkyl)-(3- to
blentlimg rthe r cxtbow rdicyideé | reghkzter owtelial) into ¢herpolymen uSéd® form the
al kyl group, as defined above, wherein one of the

closﬁle @ﬁeﬁbkbler@iir@;ﬂ\escéﬂ‘)@hwsﬂdétr@@’élak‘&smb&ﬁ%I B/ thE §Aaterial used
a- 3-t nber ed nonocyclic heterocycle.

Eﬁm les of a -(CLl-C alkyl)-(3- to

top c??ber edgéér%'\é%%g@lpl c heterocycle) group include, but
C;E&@gﬁullalr gé‘%"%gl %r% a Q%%CH‘Z%QE qrbglfib%g{q H%gl.%tgr for this invention.

CH2CH2CH2- i m dazol e. " Hydroxy-substjtuted Cl-

Nea Kpeompaetedsmplechlarisieesahaye the abiity 4 absert ewh levels of CO..
above, wherein one of the Cl1-Cs al kyl group's hydrogen

Theat18is nhmlecmiaemie\ml abedrbwiabloub t8f4r ok theigrweight of CO; at bottle
Representative exanples of an al kanol group include,

pressire amhusoforld 12 be &atisonatédizdoht.drinkHitBie Bt is carbonated to 4.0 vol.,
CH2CH2CH2(}I - CH2CH2CH2CH2OH, - CH 2CH2CH2CH2CH2OH,

st SR GG, R HTAE i B CORBBLID 1 pcka
o e A I o Y YGRS o

n orth or ra,configuration and
regALaTB AT EE cRItATS, Hildpat L IR 19 et PR cfam'ﬁ cqmgply known
nore of the follow ng groups: -Cl1-C al kyl, hal o,
as hyér Sy 4A, and iA@@vgskgawasmq Fm)dzbo:og;@gte sieves. These materials
- hal o-substituted C1-C5 al kyl, -C(O O (C1-C5 al kyl),
-0C(O-(C1-C5 al kyl), C(O)NH2 or -NO2, wherein each
occurrence of Ra is independently - H or Cl-ClO al kyl .
A "C3-C8 nonocyclic cycl oal kgh is a non-aromati c,
saturat ed hydrocarbon ring cohtaining 3-8 carbon
atons. Representative exanples of a C3-C8 nonocyclic
cycl oal kyl include, but are not linmted to,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl and cycl ooctyl A C3 C8 nonocyclic

o o o 1. 4 " 4 4
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inan in vivo or an in vitro cell. An "effective
amount"” when used in connection w th another
w@niosograecer agent i s an anount that is effecti®er/isn05/006268

treating or preventing cancer al one or i n conbinati on
Wi th anlsoqumollne Derivative, "In _conbjnation with

can jhecmedifiedaliafl sx¢hanashPrRCeRses f%@"%&fh‘eth%rﬁi‘tﬁlqai prpertles and
and within separate conpositions. In the latter

mayi bes tambined with filkerisc binders, agdrothesprdessingtaid®d duri ng
a tinme when the Isoquinoline Derivative exerts its

pr ppbIHerCetc ob lcatisy aivnide aeglilbsrs, a® cobrinatiors polyhers, metal
foll ow ng abbrevi ati ons are used herein and have the

orgdridi GRrReWEKSs! ”g‘MG’F‘@”) A i i%o?étﬁichfaracl'n@talﬁir bS frameworks

azi bi si sobutyronitrile, Cd4 is carbon tetrach I de,

(IRMOE's): edc?@%% er%gdﬁrﬁﬂeﬁ%ﬁ%ﬂ?r&%%a Wtb%r@g?ﬂ? & fetal and

OrQ%IO@?t;E‘E rg%gnéhng ﬁ%&%éh%gépe%e%r%élecu?t hyIucf?llct an ah open porous
4- ( 2- hydr oxyet hyl pi per azi neet hanesul foni ¢ aci d,

strueiarecresults. gAnyrafst ar\@rlquwe&ateﬂrm%mw%wlqwstems prepared
| i popol ysaccharide, Me is nethyl, MeCN is

throagetsucht ai neaptidme@md mateaﬂeaoaﬂ)abINB)ﬁ adsarbing and releasing carbon
spectronetry, Ms is nesyl (nethanesulfonyl), NBS is

dioxMersIeomae bedhaugede, NEt3 is triethylamine, NVR is
nucl ear magnetic resonance, PBS is phosphate-buffered

S’"J‘lAnEWnér'O'é'g}7 ndep cg@gﬂs d@q@é" 6 tPIRE d§y8F é"3§nd inorganic

I'S pyri odecy ate SOdI

carb%jﬁ%te;'sstﬁee [n erﬁqg r%%crt&ﬁ@}wg 3{3?&gﬁgﬁgbao?ﬁég%dgcés%emally in the

trifluoroacetic acid, THF is tetrahyd TLC
presafce af Arid CatRlysHat %@ngmg/thewzn?@"@ ?‘Eﬂf ?'ns them by

tunmor necrosis factor, TRIS is
fillingr the( Ipackagy nwithyan aadidismbemenageainl arprefertesk mbodiment of our
(p-toluenesul fonyl). 5.2 Methods For Using The
invehtionuiSuitablee indeganiatdavisenates wowd iriclude sbdianm bicadstetate, calcium
nmet hods for inhibiting PARS in a cell. PARS, which is

carb’ﬂn%@b KBR4feADUBOEAHOREYE. | b&ﬁ@bﬁ?d@héﬁ@ cd?ﬁ&?ates would include
(pol'y(ADP-Ti bose) pol yrrer ase 4.99) and

cycll% Fbolﬂg?é/ lcbhél@ﬁe?% @aDpf%ﬁ(wﬁﬁr 21cd %I)3 clig (:Q‘arg%&;ate and poly

ear enz ans

cvc'@rsaﬁqq?%‘i' “Sdrygleutry %o%fﬂqhaaiﬁige%mnaié’ {faiyef, [ The poly(viny

Wi th an I soquinoline Derivative in an anount effective
alcohgl)i wﬁlmarme. in ferened by thercajalyged|reagtign @ipoly vinyl alcohol
havi ng, or capabl e of having, PARS activity or capable
withadiethypcarbenate. PAPSlycayelib eatxevhte abeylatel danctan mzgle by polymerizing
provided in any form For exanple, the cell can be

the RioPvhidtrinetiiiylol propRineVdarBonate ddiyldte/ thatfé\nfadictromi the catalyzed
can be neasured using any method known in the art,

rea%gﬂ belgfé#?\lg tﬁ@?%éﬁﬂﬁe‘tr&ﬂﬁ‘ r:d\?gﬁég(lg!ré rr?netﬁylﬁopane) and

dletﬁell |s, capabl e of expressi ng PARS |ncI ude, but are not
Yrﬁatr% 8 nuscl e bone, gum nerve, brain, liver,
ki dne pancr ung, . heart, bl adder st oma , -
coRGRTarasetapt cathan AIidES FegHiatieR A RAYpREYLAMt o¥gige to form
larynx, uterine, ovarian, prostate, tendon, bone
carbesr diskides| dote example efethaseuwatld @ggahﬁlat@naolyketones example
neopl astic cells. In accordance with the invention,
the I soquinoline Derivatives are admnistered to an
animal in need of treatnent or prevention of a
Condition. 5.2.1. Treatnent L Prevention of an
I nfl ammat ory Di sease The Isog I noline Derivatives can
be used to treat an inflammtory di sease. |Inflamatory
di seases can arise where there is an inflanmati on of
the body tissue. These include |ocal inflamuatory
responses and system c | nf | arrmatl on. Exanpl es of

T o " o, T
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5.2.4. Treatnent or Prevention of an Ischemc
Condi ti on The |soquinoline Derivatives can be used to
WO e@ansead | schem ¢ condition. Exanpl es of i scheam/vs2005/006268

conditions treatable or preventable using the
I soqui nol ine Derivatives include, but are not Iimted

would inelude | Rolwmers anade dwyathe: reaglions of ratayiane; and/or propylene with
i schem a, hepatic ischem a, nmesenteric artery

carboascmenozidei nt estinal ischema, critical |inb ischem a,
chronic critical linb ischem a, cerebral ischem a,

ac@rie @I tHer pdraietersaimportaritntd septehizinglithe apRseht tikgention is
central nervous system such as stroke or cerebra

t h
max.mﬁégg%ﬁe dehsht %fe@bgqu@e c@%urésuﬁgrt\gbrﬁ@w@anmeoaehéty of the

i al |scema ['e angi na,

s 45 4 SEAST OB, of T3 B S 0 8 os can o

ui nol ine Derjvatives, C sed to treat or
incospeipled INteAle PAgKkage &0 eﬂ?"g %n‘ﬁ@d}”ﬁﬂﬁtat the same,time minimizing
failure is chronic renal failure. In another N
the volbow oegupied hy theaaurceaiA varety of matedalseand theii ¢Qy densities are

5.2.6. Treatnent or

Preventi on of

a Vascul ar

Di sease

showhén Tabtpuit belowme Derivatives can be used to treat or

prevent a vascul ar di sease other than a cardi ovascul ar
Exanpl es of such vagagL® 1di seases treatable

d

i sease.

or preventable using the |soqurnoline Derivatives

=N

nclude

anl 1o A~

but areDﬁUSItyohCa@prtlaloxwl@r$@|h@eal arterial

Ubbl UST UTT,

di

l III UIIU

i sease and phenon

atgtti+s obtitera
enon, acr ocyanos

> 'Eff'c'e‘EtWé‘Jl U
S, Détishty N

:qﬁﬂgﬂbgla,

\Y

enous t hrombosi S,

Vari COSe VEI NS,

art gigd Ove

TOUg/cc

[ TTSTUl §elid, YAPNEDEN

. and I pedena.

2. (. Ire

at ment or

Tem

TEvegsion of a

(,aqr di ovascul ar

Ds

ease.sb8€

1.565

soqul nﬁhmeoperl \'/

atives can be us

ed to trea

or

Temp!, €A am Fegss OV al
490 psg di ovascul ar_di s

scul ar di sease.
eases treatable

pr_prevent

Exargd2es of

0.929
abl e usin
a)

Temph€ =1250apn. RaEss.fe [
917pdigited to

chr oni

lerivatives inclu
c heart failure,

de, bUB ar
at her oscl

e ndY13

Pr 0Si S,

Cc

angesBRs_OUBEP: |

ailure__circul at

Qry shack,

Temp ot 4P JrpEYER A OTc o

pSIgI nfarc

|nn nnd a

rdi ac transpl ant

cardiac—arrhvt hm

mPA%r di

Slliny

ATyt

aQVv/N eyl ar +An

a cliech a
a—oHeh

vear oy

S°fp;gm@t8eqlg f‘°5'#a4°§ér oy

Nt r
voerti oot acT
ac
S

ysmal atri al
9]

Lt—l-n-

yodPa

Sorp
Slev

p

Amosdhbbsi PEINGL 22a%, 26D O

bar atri al

3t r135('hﬁci|"

e

H 1
1 UI ovastur ai

anot her enbodi nent

cdAST T O L,II

, 0788

MI ar ars

fibrillatio

gase 15 a cardia
di nent, the card
n, supraventricu

Carrnytn
ac 1ag3shyt
ar tachyc

a i_
i @odcs
ar di a,

atri al

flutter or

paroxysnmal atria

tachycar di a.

5. 2. 8. TrStekchiontetrarPdiisevent i on of

Di abet es of

a

lonization

Dherbanic €aonptei cat

i on ThéAdidoqui no

ine Deriv

tives can

sodi

sodigm figerbenste, HAHCOFX

bi

raspereig @eid, GiHe(het

bs el t u

5 00304 s

mono

rﬁﬁnzﬁtc aflid, §rtelet o

I~

S

t eBabl

[ 9.337

mono

sodiyip pigarhenaig. NaSOn g |

sodiyira icggenate,|

H

sodiym

~

ant

sodiym

Line

Derli 5951“ L\

mono

l‘i 1HaQ4

dﬁg‘ﬂ -t

mono

r{

Gl ag
|JC

sodil)m

O3

succinic acl

SOdilH]l'l

4 NEHE

D';,"p' i‘é_rﬁgéﬁilmc acdl e

NaH

Extr&'Ste

hicarpenatenNgd
bicarbonate, NaH
bicarbanate, NaH
IB bgﬁ’a’te Nz
inotiErsakd T Ot
rﬁgr? 3* s Synd rr one

'@{r.csau%h' e

 stlhighBaal v, ph

eochr onocy

SEaSEgya( Sutt

gl ucagonoma, prinmary al dost er oni Sm

S

Type B insulin resistance sy

d

omat ost ati noma) ,

i abet es,

Type A ins

ter

rone,
and di abetes i nduced by b-cell

or

in resistance syndrone,
|'i patrophic
t oxi ns.

The

| soqui noline Derivatives can be used to treat or

prevent a di abetic conplication.

Exanpl es of di abetes

rrellltus or |ts conpllcatlons that are treatable or

T I

a1 o R 1 o

-~ " L, .
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cyst adenocar ci noma nedul | ary carci nona bronchogeni c
carci noma renal cell carcinonma hepatona bil e duct

w@ a00s/08uaem. chori ocar ci noma sem nonma enbryonal PEI/US1005€06268
W s’ tunDr cervical cancer uterine cancer testicular

nnnnn ] It Aoy AL oA nnlnlnr oy

Ferr ﬁ‘é'é’a?ﬁonat'é“' et —tHhg—Ccaf€+1iofta blradder—ecareinora

(iron(iB&Hbdr @il HretBl t he I:IQIL) ag&ré:ng@?ﬁH skin ggpper m?'o"’}%’ M mono

FerrG@é’éa?éant@[ ome 1 et I T0DT A4St Oma or ne gancer s, T mmecTudr g
(irorfMtarBétatd), dHeB8U t O fufakié Scid, OJRIRQD! ast i £3deuken @ 414 mono
lithidm &drbonhtedCib3®, | YPNabkitash, GHD . CEl T [ eukgdy a acupe7e mono
_potdsyiofabebibasdie, KHCOs e titrik atil axHgoacut ¢ nyey@bl asti ¢ 258 mono
sodiumicartoaaté,"NIMCO,,  arcifrie agid,axygh,0cyt ¢ T eukem a | (" ARBE) di
sodigmicarbonate NSO, ¢ | fiaderadd, @ghfos erl yt hr.agdseukem 0.597 di
calclugnraehonate fezildte), megpkitic pol asitd.c | efikent.2tdacute 0.301 di
CaG@sel omnnocytic | eukeni a acute nonl ynphocycti¢ | eukeni a
Ca'cbfﬂlﬁaém[]ﬁ@ll(q'afcé?)ent i pPemalieagicenr a chioni t838yel ()cy9i4¢8 di

[ (‘I\L\ chronic I\/nmhnr*\/flr* Leukem a ( cLr )

Ca'cﬁr‘ﬂp%@f* Cal'cé?)kem d'rﬁﬂat’ i¢ Bfic: ch’?é%onra nt8&hr oni ¢ 0-398 di

| \lnrv\hnr\\ t | Fal

BT AT AR S G R

dOlOHHH ‘be Lyllp IHMEaéY&“CSH“b cIyy | UII1 1|\5u| O ||ald28||| S di
dolotHre -m bEHET @ FEmavc Sdalf“c."H@ SERSE FPY CYITeghsy di
vera and rarn cancers: gitoma pl | Ocytllf

astrocyt ONDrganid CHrbériaiied anapl asti C gstrocyt ofa Hydration
ethy@gne earbaraited TBH, 1 T 1 or ne nedul T obl astjomg 344 0.671 mono
propyleas copdnatey OH.,058 Ependynona pi neal dma1.204 0.519 mono
butyleeeswetponbleaG4Hg@R acoust i ¢ neur ona ol]i gadaeadr 0gl Dasa mono
| glycenneicadpomate Gyl bul ar schwannoma adenorregoet ast asig mono
Vlnybnfacaﬁbqr@tm%m@m nq oma spinal tunor |ned@sBobl asoédm | h  mono
VT @Oa 3 cancer is lung cancdr22pbr ¢as0.304 mono
dleththqqarbomie(mﬁs@sal cancer, cancer, a | ddReni a, 6609 di
dimgt Hﬁﬁﬁﬁbonﬁterﬁnﬁiﬁhﬁgki n's lynmphama, |a 41256 cancBA10 g mono
| dime{yh pyrocarbongledysHe®s t he central nervous dw80em 00829 an|  d
MMLM%%%%WQQWQ canc@s64 mono
esophageal cancer, kidney cancer, |iver cancer, or a d
eicehallengeds Jegulatinaibeireleaset ofeCOarftum the source so that it
net ast atic cancer. In still another enbodi ment, the

genendllyatorhespopds to dhes ratelofdessyoh€0arfrom tie paemge/. Cy release may
treatnment for cancer. Such previous treatnents

be bﬁl@rhlz@ﬁ  thealighr 661eBB6N lof Thé @Bufde itSetdiitdRing A@fiaibh BT the CO,
rapy, surgery or immrunotherapy, such as cancer s.

releb8f '?é’é’(’:ﬁo‘?n‘”o%'l&/%{dr&ﬁﬁé eSefdtfiort! G° Calggézﬁérgne 0 co%'ﬂﬁgs or films

treatnment or I on O acancer

RN SHeyBPRie. 95Rals el s n

ah, Archives of Mdical Research (1997) 28:265-271);

Exagyde septigPeloW.r us (EBV), which can lead to | ynphona
(see, e.g., Herrmann et ah, J Pathol (2003)
1999(nz>)thqr4m}aramet¢relpmortar§ t@optimizing the pragent mveatioh éathe volume,
to liver carcinoma (see, e.g., El-Serag, J din

or titiaknesse of #eotarbdn @ioxide teguatar iredlired/ & Brodube Bafficlent amounts of
cell l|eukema virus (HTLV)-1, which can |ead to T-cell

COJ.eukesider (t | ’
417(| 1 26 rSg;a(%lﬁ%?mt@en tﬂlgrcgé%ﬁ(ﬂx'@@ ’e?‘ﬂ?ﬁ* gwge\%?'gﬁ)'%%nﬁss for a

Va"‘eﬁfagf%%. B ooyl A G syrna 100

Conggl’ﬁlqneggqu %rae:rgg a}pfé:@:(aééﬂg&‘l I&]?ef %gtséor} di- or tn- functional
|nnunodef|C|ency (see, Maso et ah, Lancet

Orgamie Acids200R¢ Qf(rzyrembtfga acrdh@rouﬁsqmghwem but farzpurpeses of the
can al so be adninistered to_pgevent the progression of
a cancer, including but not Irmted to the cancers
listed in Table 1. Such prophylactic use includes that
i n which non-neoplastic cell growh consisting of
hyper pl asi a, netapl asia, or nost particularly,
dyspl asi a has occurred.
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Alternatively or in addition to the presence of
abnormal cell growth characterized as hyperpl asia,
woredoapseasi a, or dysplasia, the presence of 0OnePOI/URDIINE006268
characteristics of a transformed phenotype, or of a
gnant phenot drsplayed in vivo or displayed in
calcvlattlpesup the chart kel % & isransumedhiatanly 0B8R 3Gi¢iaFayR reacts. The
the desirability of prophylactlc/therapeutlc
CaCfaprand fumatic @sidocomhination deiinahided:taDdemoastratestheftget of a more
characteristics of a transforned phenotype include
dens®(higheogield badgBsperl valarie) sedctantipaim Hihalbyh atintlend earbonate is
of contact inhibition, |oss of anchorage dependence,

shoRhO4<L8A CexXdPhSIa st ar Bﬁjaﬁﬁé%@u%&@f céfb@iﬁ%?@rﬁ/hrcﬁetfémes upon

serum requl rement, expression of fetal antigens,

rea&foﬁ%ﬂ?ﬂfa@%ooéoesqﬁ?ﬁéau98 %cﬁjcﬁtl 3RS et%%é?rﬂe?&ﬁ shows the effect

cter.isti s associated with a transforned or
@ﬁm'nﬁﬁ eSS In a speci fic enmbodi nent,
Ieukoplakla a beni gn- appeari ng hyperplastic or
dysplastic | esion of the epithelium or Bowen's
di sease, a carcinona in shigg ple treatable or
prevent abl e according to the present nethods. In
anot her enbodi rﬁiet:t of Rbaotayrﬁonlnhetb‘&tsrekr(res@tl c

ofr

BOttlebenr qﬁye@n t hel i al hyper p‘Raemam; are treat 4@ lggert Thkns.
prevent abl e according to the present nethods. In other

12 ebodi €5/ s, an! el NEHCO3t+ &xmoliCitric acié or mbx2889"

12 dzhe foClsowi ng pt el QaDBg 1 awdl Fusndriy adidl | gn@tgo2'an
be adm ni stered an anmount of a |soquinolineDerivative

12 odhi ch Beeef f ect{ viol NaHC@3t+ dimglrGitrizndci¢ ancer 0. #134"

12 g‘zzgf OWDB@gN Pthfi’iﬂgtcfl’m@ﬂ ﬁﬁﬁﬂﬂ'F@h@éf?rid/\ééiﬂ a g oersncy

g i | ade or chroni "

12 myel ogg%oﬁs I eukemégmlté( 14; 185 for folli cuI ar 9.0423

16 d/"PhogRy; fami{ | r\mtcrcssrrn%r Siricdanga’ s synrg

16 41 9NadBpOC! ongiy @H@@éhh&tﬁ& gree g@ D

16 oY, W't h LR0NS havi Cancer ous

n\r\nn H:ln- g-l- “Nhe ance tfé

In th@tgle a(ogmar meno gnr; QN ds assqrﬁgd (%]dot,he total yolyme of the insert or
discd§ hﬁreawdém &r d@ms@fos nen-reattiMenkiodingragent.

adenonat osi s medul l ary thyroid carcinoma with anyloid

pr ductr o heochr cy gnB Peut z-Je
e o RO R EIRRL 8B preRbAIg gl faQn by sublecting i
ret| nobl ast oma, carotid bod tunor, cutaneous
to apePAMERRAPENHOMEO? MABasR dhak ithabsarbeand helds enough CO, gas to
xer oder ma pi gnent osum ataxi a tel angi ect asi a,
repl@be dCek- lhsyakdin dlyerndeantaineal dunings the Faotoali 'L@eapf dbei container.
anem a, and Bl ooni s syndrone; and exposure to
Prefedditslyhabened.£ ig). reledseldi fiom stheordrii@ndiiexidseregulator at a rate
exposure, and inhalation of or contacting with certain

appfoXaihtcy ébu?ﬁo%hégaté O] Béﬁhéﬁtréﬁ‘l@@??r’bﬁﬁ ﬂfé’cézrﬂérnbpe

Tr eat nent Cancer I n one enbodi nent, the present

e R F ERakAl SRS SRR HARFMREEO: is to place a

nisterin I cancer
. odi ment the resent i ntion
discigtnssrtf e rﬁrﬁen%xwr B 1549 5B oA MR HE Sikere of finish of a
a subject, the nmethod conprising the adm nistration of
cartma&é denk bettignanththepfoveripressy rlzmthamtﬂﬂ avithean amaupé CO2 gas
and (ii) another anticancer agent. In one enbodi nent,
that(is neaassarydaiaxtendctheDevntamier sbeklitite (o the desitddbtarget. The excess
anti cancer agent are adm nistered in doses comonly
enpl oyed when such agents arg used as nonot herapy for
the treatnent of cancer. ot her enmbodi nent, (i) an
| soqui noline Derivative and (ii) another antlcancer
agent act synergistically and are adm nistered in
doses that are |less than the doses commonly enpl oyed
mhen such agents are used as nDnotherapy for the
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i nhi bitor, procarbazine, dacarbazine, gentitabine,
capeci tabi ne, nethotrexate, taxol, taxotere,
worerosapiepur i ne, thi oguani ne, hydroxyurea, cyteCED$20685/006268
cycl ophospham de, ifosfam de, nitrosoureas, cisplatin,
carbopl atin, mtomycin, dacarbazine, procarb|2|n
COzelﬁdb@e ikl amqugddw theaasaem diaxide regulaiep epithat the bottle is not
doxor ubi ci n, idarubicin, daunorubicin, dactinomycin,
undylyi stresssidn, The cabed O, is-ﬁmardgamantqjdxearhﬂadspace of the
epi rubicin, 5-fluorouracil, taxanes such as docet axe

carbonatgpbevdragelas theuapop preve.suk@mamesgb% ddoréasEsewBén product CO,
estranusti ne, etoposide, nitrogen nustards, BCNU,

is Io@} ¥o Baek hAfh%t iR @RNere- gﬁ@é'tggyiyﬂ BF fsert of the

kal oi ds' such” as vi nbl astine, vincri

ca rbgg?cg 88 fjgt ﬁulgﬁéﬁ&i@ l@'%cgw lrt](? >f)?a\sc ﬂﬁ]%r%ﬁ%@;ﬁg{i @fié.l?i'nto the closure

, E opoteca rosi ne ki nase

or f"i“ﬁ ‘F'Sr n%P@ %BQ of SaReiNng; Hfp ¥$§-A, geni st ei n,
er bst atin, and | avendustl n A In one enbodi nent, the
ot her anticancer agents useful in the nethods and
conpositions of the present invention include, but are
not limted to, a drug |i Ekanohples Table 2 or a
phar maceutically acceptable salt thereof. TABLE 2

Exafpiyhating agents Nitrogen nustards: Cycl ophosphani de
osfam de Trof osfam deChl oranbucil Nitrosoureas:

Ca ' i I :
g@ﬁ?hé %Eé"?‘%"ﬁ%""é Iﬁfg&%ﬁeéﬁ%@ t?'bcgéhﬁﬁ PBEAHES  were tested
ocar ba i ne Tenozol eIy de Pl a wm co tainin
to ol Sieier oY, FoiEioEbachBted B, BB mobaane, aag vithout an
Pl.ant Al kal oi ds_Vi nca al kal oi ds: Vi ncristine
orgapic, Acics Prasenyi ndbei iesulls rhomn i & igueor dlusteatesthak avater vapor
Docet axel DNA Topoi sonerase I nhibitors
activgtes 64dppsdduictien fieno peganie cadrinates by hiydpelysisand an organic acid
I ri notecan 9-am nocanpt ot heci n Canptot hecin Cri snat ol
is ndtlievegsarys: Mtomycin C Anti-netabolites Anti-fol ates:
DHFR i nhi bitors: Methotrexate Trinetrexate | MP
dehydr ogenase | nhi bitors: Mycophenolic acidTiazofurin
Ri bavirin ElI CAR Ri bonucl oti de reductase Hydroxyurea
Exa ! Hg: itors: Deferoxam ne Pyrimdine analogs: Uracil

gs: 5-Fluorouracil Fluoxuridine Doxifluridine

& PodPREGA AL IS Porsonal %ﬁ%@ﬁtﬁgﬁﬁrwe the effect of the

Capeci t abi ne Purine anal 0gs: Mercaptopuri ne

permrealaility-0fi the liges matenial quiha rae DL Anpradsctionl iA gixture of sodium
3-HP 2' -deoxy-5-fluorouridine 5-HP al pha- TGDR

bicaapdnale @aodiaitriglacid was sealeat i€ sopouch Suspraedcatidvei 2EemL of water in
bet a- TGDR cycl ocyti di ne guanazol e i nosi ne

a sEHI¥E Wbtae dePhélpotenedasere fdiicate eom die! giffdesitomaterials with

t her api es : Receptor antagoni sts: Anti-estrogen:

dlffeéo Crcﬁfr%aﬁﬁllt'%l tENm&gRStr ol 3@8”%% S po [)J/Iactlc acid and

euprolide acetate Anti- rogen
Bi.cal ut ag de Re ds/ t,0i ds noi ¢ Cld
polygiicae, %’8&?9‘&% Fidtse E’?E‘HQSV%@S tg‘? 3 iy 16w ‘moisture barrier
ATRA- |
a||OV$IS the most rapid rate of CO, generation and the higher moisture barrier provided

by the polyethylene provides the slowest rate. Thus, a moisture barrier material
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Vitam n D3 anal ogs: EB 1089 CB 1093 KH 1060
Phot odynam ¢ therapi es: Vertoporfin (BPD MA)
wehiokasaey ani ne Phot osensitizer Pc4 PCT/US2005/006268
Denet hoxy- hypocrellin A (2BA-2-DVHA) Cytoki nes :
Interferopn-a | nterferon- b Interferon-g Tundbr necrosis
betwegn the ¢4 Qﬂldéwﬂﬂiﬁgsdﬁg?fdﬁ%fr‘%ﬁ'%o’l ARd gh% &Agponated evefage can
Angi ostatin (plasm nogen fragnment) antiangi ogenic
be usedito lgootrol thelrahgl COpmpsodBLIOR27 Bay 12- 9566 Benefin
Bevaci zumab BMS- 275291carti | age-derived i nhi bitor
(CDI) CAl CD59 conpl enent fragnent CEP-7055 Col 3
Conmbretastatin A-4 Endostatin (collagen XVl fragment)

Exaﬁi:jﬂ gnegbigent @?@hrﬁ&&% Relddsef ugi none Hepari nases
partn hexasacchar i ragnmen 833 Human chorionic

P arpes SRt dbicke %@i&%ﬁfﬁ“ﬁ[@ WP RpEn e 48T Rere tested
to defariing et Beadey Hrard BT eiass %Pﬁ%&?@l prgsyre and to

MM 270 (CGS 27023A) MbAb MC-1Cl I Neovast at

therehy,2xend -tbg phelf-lifa £f i sAyhopateds beverage. The selected sorbent
i nhi bi tor Pl asm nogen activator inhibitor Platelet

matécials overg fireFgaturated amater & highgirassune COg@riviragpmemt. The sorbent
Proliferin-related protein (PRP) PTK 787/ ZK 222594

mat&lédls wWird th&o blavesitiato 20 vzl botilesasS tizs 04ttIsY viereGabldhp68rbonated
SUl 1248 Tetrahydrocortisol -S Tetrat hi onol ybdat e

wuth“??J ic@0Bhd ecaliyeim ot AskiBcdiak E%Dveb) wePPobtfined from. commercial

nsform ng growth facto;-beta TGF-b) Vascul ostatin
soup B3 b i B feela o7 P E%F?%@sﬁ@ EiAfupm, The 13X
mo'ml%f»'te?%'éf reh iq%wldgéjﬁobéﬁw Hooine ARy Chémical Company

t ansi neRhi zoxi n Thi ocol chicine trityl cysteine
and @Jti;éf ysed gspeegiyechor dried wnider vaguuimpsiga ke Heegilbe rate of CO; loss
neur ot oxi ns: | -mnethyl - 4-phenyl pyridiniumion Cell
frontthel Bottlehimastrecerde8tavar dispeor iTine rasultsare/showen below in Table 3:
Acti nonycin D

TABLE 3
Summary of the CO, Saturation Experiments

Sample % Shelf-Life
Improvement

Control Bottles (no saturated additives) -

Bottles w/8416 saturated film 32.6%
Bottles w/4A Molecular Sieves 104.2%
Bottles w/13X Molecular Sieves 61.4%
Bottles pre-saturated @300 psig CO- 0.2%

The results demonstrate that the shelf-life of a carbonated beverage can be
extended by placing CO; saturated articles inside the bottles and that molecular

sieves are particularly effective regulators.
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Dact i nonyci n Bl eonyci ns: Bl eomycin A2 Bl eonycin B2
Pepl omyci n Ant hracycl i nes: Daunor ubi ci n Doxor ubi cin

WO csai4ed N Epi rubi ci n Pirarubicin Zorubicin PCT/US2005/006268
M toxantrone MDR inhibitors: Verapam | Ca2+ATPase

Ex |nh|eb ao_r : _'[ apsi %arglé ﬁlhgr i%ntl(():EHCEr a%ent Si t(h:%t
present invention include, but are not limted to:
acPhi experimentavasi eonducied daest thy sopsapoef @ver-pressurizing the
acroni ne; adozel esin; al desl eukin; altretam ne;

bottignistoning the axegssnCOanie tineelmienulam"siemgd; @inelt feleasiieg the absorbed
ansacrine; anastrozole; anthramycin; asparagi nase;

COasau intortheaBatde heddgpacez R QR set§ 0Pt 21BLC bbitles, each containing 15
bati nastat; benzodepa; bical utam de; bisantrene

cc ohW@éﬁ@Eé%naE&gswgﬁ éﬁlﬁ il Wyl é&t%d b 7€ 1sBt was a control and

| eonycin sulfa i nar so I um broplrlnln
s MR i RN OB, FR Sl S crrsos i 475
dro r|q§ car eIeS|n cedefi ngol ; chloranbu0|
volugleoBE st A0G ab0Rk 2 pram S of fnely Reweesd i BoleoLlar Sieves dried

mesyl ate; cycl ophospham de; cytarabi ne; dacarbazi ne;

u nd%ra‘taquad rCONERINe@ in Bi t@S’fntUIb?dN@% lsor enklpsetbvithitoiheshottle. The
dexor mapl ati n; dezaguani ne; dezaguani ne nesyl at e;

thirdosetavapionerged oitit 4¥&l voldaesraflC 05 and dibout Bgraims of un-dried finely
hydr ochl ori de; drol oxifene; droloxifene citrate;

powered3X ancleomar BieVBk At BontaHREPIVE tdst t@gé‘Wa%Xé‘ﬁ(ﬂosed within the
ef l orni t hi ne hydrochloride; elsamtrucin; enloplatin;

bottl@NpPr onat e; epi propi di ne; epirubicin hydrochlorlde
erbulozole esor ubi ci n hydrochl ori de; estranusti ne;

ot I TR SnBRRERPiODrE 3 bbbl ki Fanor Bof3osFcos at

drochl ori de; fazarabine; fenretinide; floxuridine;
“Omﬁ/ l8lg-a OM‘@Vﬁﬁo@SH&{Oesetﬁltbétr eRntated the melesulasisienes showed an
f osqui done; fostriecin sodium gentitabine
initiahyrapisk drep ||n|e(;0|gypne§sym dulicatihy thrtcthe IGQY odsl absoddied by the
i fosfam de; il nofosine; interleukin 2 (including

molecetarntievesit Thd @O£ldden il therheéddsphcei oft Bief Bbﬂl@s then increased
alfa-2a; interferon alfa-2b; interferon alfa-nl ;

becdu%bethéerh@!écalafr%é%s iR’ l‘F\%OGOQQ{]a%grlﬁto I 65 I@r Ofhese two sets

gama- | b; iproplatin; irinotecan och or i

shovT@J‘a? g@% r@ﬁgﬁﬁrﬁ%r%h?% f])?‘ gtl Wﬁféﬁﬁg sgggﬂi'fg %ﬁ’&‘%ﬁrﬁ%c et ol §tt? the control.
oot D ISP GiPMRICH] BET4BONRE uSH: SHAGR by seting conventional

nelengestrol acet at e; nel phal an; nenogar i
injectipRbiow seldingenroseduesr e&fmxewerﬁemaﬁer%am ceonvintional PET bottle
nmet opri ne; meturedepa; mtindom de; mtocarcin;
resimi tidwe earbonatéd eyift Hiink (CS)mbbtties; weighedy 2615 grams and had a
mtosper; mtotane; mtoxantrone hydrochl oride;

volurigGTPEa0hdes. aFhe beBp sotiREAIsEd RABa! fBIEING: examples had a weight
ornaplatln oxi sur an; paclltaxel pegaspargase;

of 31’?‘ 5'\Fbum%”6 thinea oﬂ%modagﬁg Basd!! 4 4786 finish, which is the

p1 po ronan pi T oxantr

neck"*@i %%“ *bétﬁ.%rbocﬁt A iR S

ocC ur.omycin uronyci n hydrochl ori de;
SRl b B Bl i DU ST Y OE O] e e of PET
safln ol hydrochloride; senustine; sintrazene,
botﬂ%qamerwgt\du@@dubynplagmgr@ wejghed apsunt gé regulalomsample into a test
hydrochl ori de; spironustine; spiroplatin;
streptonigrin; streptozoci ny,sul ofenur; talisonycin;
tecogal an sodi um tegafur; teloxantrone hydr ochl ori de;
tenoporfin; teniposide; teroxirone; testol actone;
t hi am prine; thioguanine; thiotepa; tiazofurin;
tirapazam ne; toremfene citrate; trestol one acetate;
tr|C|r|b|ne phosphate trlnetrexate trinetrexate

e . o o
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mar i mast at; masoprocol; maspin; matrilysin inhibitors;
matri x netal |l oproteinase inhibitors; nenogari l

waoresobasane; neterelin; nethioni nase; netocl opredi/ts2005/006268
MF inhibitor; mfepristone; mltefosine; mrinostim
m smat ched doubl e stranded RNA; m toguazone,

tubgiangl plactg itrintothec P TaRattisguden millildersr ofdwatati weieoadded to the
fibroblast growh factor-saporin; mtoxantrone;

bottefimisatke rewaycthgt antyswater vapooovasid cantachbwity, theuadsorbent. The
chorioni c gonadot r ophi n; nonophosphoryl lipid

botedwdiacthehi curbepblednattordlifig 0 phé andinodmaughpli® WISUPatent No.
resi stance gene inhibitor; nultiple tunor suppressor

5,473 189 €All | é%%}ﬁieéwéﬁeaé%leé}bhﬁ fifiica ents;

mycaper oxi mycobacterial ce ma'! extract;
%L@%ﬁ?é@gjﬁt Rg‘;%&g}%w}kuﬁggb gﬁ? ib%ttt?eu%%'rﬁgéﬁﬂed by FT-IR according
to R PPadasH DR PP ST ATl cRECHiens dFire The Coca-Cola

acid; neutral endopeptidase; nilutam de; nisanycin,
Company.c bhisddiresityuratrespondsi ta dhe detesnali 6%zdpressure in the bottles.
nitrullyn; O6-benzyl guani ne; octreotide; okicenone;
Measurgorents evere dnade pesipdicallpte trachdhesarhoont of CO, remaining in the
ondansetron; oracin; oral cytokine inducer;

packafgBP! RicoRverdicH Ricestefor ¥ lsighahWa’; ustpttnedmarithe FT-IR result to
paclitaxel; paclitaxel anal ogues; paclitaxe

V°'%§P§Y8ﬁp§\r¢§§% ﬁ?}(gﬁﬁﬁﬁfgg&g%@%dﬂ& QdeldNir? Wté ThadkABINY Milustry when

ene;” parabacti n;

azel | i ptine; pegasparqgase. peldesine;, pentosa
des%gﬁwuqhgaqrgog%toq%&ﬂrg%%%p&q\azf £t oagpﬁdr Bg‘(ﬁ'@,ag- 'Bne volume of CO;
. erflubron; perfosfam de; perillyl alcohol; o
is tBﬁ@ﬁani'm a4 torgivayane atmesphesi Rfgiassive torheppadiage at 20°C.
pi ci bani|; pilocarpine hydrochloride; pirarubicin; _
Theoconversionngonstantevas detempined hynplBeingl aknowoggmount of CO- into a
activator inhibitor; platinumconplex; platinum
bottl® raNd xesasupingt theu COy level mthi rarles houp of fdeating s othentonversion
porfironycin; prednisone; propyl bis-acridone;
cor&iaﬁﬁtﬁaé Yetrhided o8'<el8Af PrBssuts AP FRindPf b8! dbnstant within the
A-based i mmune nodul ator; ‘protein kinase C inhibitor;
t el i e Cinhibitors, mcroalgal; protein
‘NGF§?%E+¢h¥ﬁ&E Sphat ase i nhi bitors; purine nucl eosi de
pho yl.ase.inhibitors; purpurins; pyrazoloacridi ne; .
D SRR leie dtsiniogs o e dmoBit e BAERES HiE CiducbreSsure in the
r af antaqonists; raltitrexed; ranosetron; ras farnesy|
pagkageeion falk im<r eniniseumnaceantable; value. | AhEbieayirement varies by the
ras- GAP inhibitor; retelliptine denethylated;rhenium
proBactl pécletged: oRat earbrdmatexk isoft drinksz pneinitiaRcatbomatioddevel of about
rogleti mde; rohitukine; ronurtide; roquininex;

4.0VORrAES RNEsE withUdminiiuns aktegdble RaeNdabdlit 3BU3@NbIumes. This
sarcophytol A; sargranostim Sdi 1 mnmetics;

is aZIﬁEy%? b 5%7.?%(‘6!5&565& Q‘?ﬁi@ﬁﬁﬁrghﬁl}égbgﬁétﬁn %&/Bfisg?@?ally 2.7 volumes

i gonucl eot i des; siI ghal tron 1 nhi

..Si_gnal.. transd i-on_nodul at.ors:...Si n haj ntigen
wit o e RURe ' Do i, e B Btk g Ffl 107 Bln test was
bor ocapt at e; sadi um phenyl acetate; sol verol; .
detggninedrRxuMmeasHring dhe SCQa évrﬁ! withiRethe: PAckags shastly. affer gealing.  In
spi camycin D; spironustine; splenopentin; spongistatin
cases wheral theishelf-lfe wascrati reagiedvhen: oustexpedaidant wvas terminated, the
i nhi bitors; stipiamde; stronelysin inhibitors;
sul fi nosi ne; superactive vasoactive intestinal peptide
ant agoni st; suradi sta; suranm n; swai nsonine; synthetic
gl ycosam nogl ycans; tallinustjne; tanoxifen
met hi odi de; tauronusti ne; taﬂgkotene; t ecogal an
sodi um tegafur; tellurapyryliun telonerase
i nhibitors; tenoporfin; tenpzol om de; teniposide;
tetrachl orodecaoxi de; tetrazom ne; thaliblastine;
t hi ocoral i ne; thronbopoietin; thronbopoietin m netic;
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100nmg/ n2. I n a specific enbodi ment, procarbazine is

adm ni stered intravenously to a subject once per day
wo 200508464 consecut i ve days at a dose rangi ng fronusi»osno6268

50 ng/n2 to about 100 ng/n2 on days 1-5, then again

i ntravenously once per day for five consecutive days
valummwasydetermiped by extrapoiatioangs sown orFigises 1sandrg/ rMostopackages

about 100 ng/ nR2, then again intravenously once per day
arefugedfwelkebeforss thairt ultimataghelblifedaysadtiedcd at a dose

rangi ng from about 50 ng/nR to about 100ng/nR. In

anopfitaRitPd VR .copsREaitbadibdhation A8U_INWHeRr Bt majority of the
|ntravenous y to a subject once at a dose ranging from

pacﬁ%ﬁé’é wi b@uﬁ anjtqgr gﬂfc s hQIl gbhﬁ d during which the

ment antlc gen car

mtega,a:iag@azrtrgs@trﬁgst%sgﬁ% B 25" 5l tion o
body surface area) to about 250 ng/n2 and from about
Thig sohgstrsted dn Kigyies Asndd/ n2. I n specific enbodi nent s,
t he dosages of dacarbazi ne are about 10 ng/ nR, about 1
ng/ n2, about 5 ng/nk, about 10 ny/ nR, about 20 ng/ nk,
c about. 3 / 5 about 40 ng/ nk, about 50 ny/nk, about
~Orppatdlives- 70 ny/ 2, about 80 ny/ n2, about 90
mg/ N2, __about 100ny/ n2, about 1 , about
mg/AE E T B66H bpﬁlﬁﬁgtthza 156§uftm§'2t@nﬁ'g¢§%> closHR WP§ocafb°nated to a
ng/ n2, about 160 ngy/ about 170ng/ n2, about 180
levetwf 323 valuoes COB. %mﬁs a shightty Iztgbemgutm caghonationievel than typical
nmg/ n2, about 220 ng/ m, about 230 ng/m, about 240
of thg/imdustab okt b&eér() srrelrf-llife isaigaghed @hemothe carbbnatiorEVel reaches 2.7
ng/ n2, about 280 ng/nk, about 290 ng/n2, about 300
voltmaé§12 SkdIRkfe é’ribOcog/w@s ra@@%ﬁuﬁ?&er&{o% maﬁé'-blé 4% Figure 2.
n2, about 340 about 350 ng/ nk, about
rrg/er about 370 rrg/er about 380 ng/ nR, about 390
ng/ n2, about 400 ng/n2, about 410 ng/ n2, about 420
/ out 430 ng/ n2, about 440 ny/nk, about 450
Co ive I my/ 2, about 470 ng/n2, about 480
/er about 490 ng/n2, or about 500 ng/nR2. In a
parh 2upice GERIPREIR with & GAEL £1058re WaRHPTAPBRIAC® a lovel of 4.0
I ntravenously. I n one enbodi nent, dacarbazine is
volurdes rof SE0p.e dFarnsoft denksi shelfdife & sedrjhedt atiB.3a- @oseolumes of CO,.
rangi ng from about 150 ng/ n2 to about 250 ny/nR.In
Redmet diershowoid Ty 4. dacar bazi ne i s admi ni st ered
i ntravenously to a subject once per day for five
consecutive days at a dose ranging from about 150
nmg/ n2 to about 250 ng/nR2. In a spe(:| fic enmbodi nent,
) 1o a subJ ect

rangi ng from about 150 /n tq about / days
sﬁne AL ki dRen{ 3K VoRBEUIRy Bave Meaavggé%ww & test tube
consecutlve days on days 28-32 at a dose ranging from
insideothe s@oenidElrbeteaiesure 2mmbigation uskdninagamparative Example 5.
i ntravenously once per day for five consecutive days
CO9watazddé&d sbéh fhataa danatiogilee! fof 816 aloturhed 991 @DMRoul result in
about 250 ng/nR2. In one enbodi nent, dacarbazine is

the 28BRGHCH P ethel BHEANGRARYS Reskits 2afl RhBrh wqa?ate C| @@e Table 4.
ranging fromabout 150 ng/n2 to about 250 ny

t
Ca gﬁgﬁgﬁggn@rsﬁgﬁﬁtoﬂe ﬁn‘gﬁ F?é' m‘f’rﬂtﬂgﬁﬁﬁ%ﬁ& s fgt Beér, 2. 7volumes CO,
ten| 0S ecap, ,rinot
S TRk aecitabe AUomntdRHEE e RRckageiasulipd in an, immediate
spec:|f| c enbodi nent, the other anticancer agent is
irinotecan. Irinotecan can be adm nistered to a
subj ect at dosages ranging f118m about 50 ng/ nm2 (of a
subj ect's body surface area) to about 150 ng/n2 and
fromabout 75 ng/n2 to about 150 ng/nR2. hi specific
enbodi nents, the dosages of irinotecan are about 10
ng/ m, about 1 ng/m, about 5 ng/m, about 10 ng/m,
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| soqui noline Derivative effective to treat or prevent
cancer; and (b) another anticancer therapy including,
whoioso®i4ed i mted to, surgery, radiation therappGT/U82005/006268

i mmunot her apy, such as a cancer vaccine. |In one

enbodi nent, the other anticancer therapy is radjation
redugtion ) MeasusadtGa: Wit dpenbettle apd thenshelklife %faH@epackage was

therapy is surgery. In still another enbodi nent, the
extended 36 dalys anarerthan Sopyarativeé kxampiéndr apy. In a

speci fic enbodi nent, the present nmethods for treating

or preventing cancer conprise adm nistering an

I soqui nol i ne Derivative and radiation therapy. The

Exérﬁgl'e% | BffeSMSH BN nicRebubsy @é&@%ﬁﬂ@@ﬁcfé@ggrﬂcﬁﬂé SMelf-life
prior to, or subsequen soqur nol | ne

horTHi8 e Britet AR %@Hﬁf@t Jeak. Eib‘mﬂnsazf%x@ébthé’% olrlcéeCsD bottle

week

on R B8 BB Bt SRR TP s lcod
I soqui noline Derivatives. Were_the other anticancer

in g Ffé‘ﬁé\é@e inside theyspme PRerbgfle. £rQ2 was addesh sugl thalya carbonation
protocol can be used dependi ng upon the type of cancer

levelmfie3d velamezs woold resaltyr the ahaencetofibiye adgorlent. Carbonation level
limtation, X-ray radiation can be adm nistered; in

wad afidnivédiovehtigie. e Resdits m%h@bvhaigei:iguaemaéddmabre 4. Placing the
greater that 1MeV energy) can be used for deep tunors,

ad%ﬁGeﬁ’t' |§§|PEC{H9 *E)%%Qé ?esQIItteBCIH A lﬁﬂﬁeaﬂa[é‘)’edlﬂﬂbﬁtdf 9feet@D, and the

or skin ncers Ganmma-ray emtting

A B B B Rl o

Additionally, in one enbodiment the invention provides
Ex3mplRis of treatment of cancer usi ng an |soqui noline

Derivative as an alternative to chenot herapy or

radi ati on therapy where t hEABhEMt herapy or the

radi ati on t BHectof Adsoubent omShelfhifeanddnttenalf€Oet s, in

t he subj ect being treat ePBresBuee tobgect being treated

can, optionally, be treated vvi th anot her anti cancer

t hefapy sucn [as erny, Tl erapy, or :
i mminot her apy. ?\%ﬁi’s qq}fﬁg lf??‘lt Regwatian al-rérﬁeeﬁtg
r
i

used Example a t Periadeatnmen

cerf{ai n cancqr cI u bl i1} i m{Da 0
I eu.\em.as.--anc---l.- o @ ltir lm n.(' n?;bn’l vilndDays)
aut 9l 600 Sstlem 80| trar%%‘l’rant s.2.Fhils ca®._inval ve88
pr o¢eComm6wWi ch4i0he $ubje8' s lad.4l dgous0 60
hempExpaipid 64 stx60cel | s 7B har k3t ed andD purged pf6
al | | exarfile 691 | 94.35he |sulg ggt " s raami ni ngz3pone-inar ggw
cel UpUIdlIUIIIbllI T eradi cated vl a t e
adm ni stration of an |Isoquinoline Derivative and/or
radi.ati 9 suLtant stem cel |l sare infused
PALISQ . rtive care can be
subsequentl pr ow ded whil e bone marrow function is
r esh orasigtya @ cpﬁgngrlpﬁlereplch[%m\ges shown as individual letters in the
Ther apeuti ¢/ Prophyl acti ¢ Adm ni stration The invention
tabldss below) | welres teshed rercording 46 thenprosedurendeserdfad above using one
treating or preventing a Condition. The conpositions

gradd 6f Adldcuaresiévs. TRESE MedteHale @ eistaedsfrorifvarious manufacturers
ef fective anmount of an Isoquinoline Derivative and a

(shB@KSégl“ﬂ’/ﬁf”Cﬁl {he FSBRRL bR g“a‘?}Ld uSkd Hs Yé‘&éﬁé@ 6H§ gram of each

I'soqui nol't ne Derivatives e adm ni stered

s g e 0B, R e PR st conre o)

I soqui noline Derivatives can e acconplished via any
node of administration for tWerapeutic agents. These
nodes include systemic or |ocal adm nistration such as
oral, nasal, parenteral, transdermal, subcutaneous,
vagi nal, buccal, rectal or topical admnistration
nDdes. In some |nstances adn1n|strat|on mnll result

o o o o -~ " L, . . o




i ncorporated herein by reference. The conpositions can
be sterilized or contain non-toxic amunts of

w@ojoswssats, such as preserving, stabilizing, wWwtT/USD0OD006268
enul si fying agents, solution pronoters, salts for

- t t r f i nt. -
finidfF 4t aft iR, o Tt RORRHY of 45 yBlime? F%oﬁg@%@e The initial
odi acetate or triethanol am ne ol eat lﬂ addi
carb, AigKiAS, pERSSUEh WRs) DEREITe0h g, BaNT @lferyljag.uabiata on these
subst ances. Conpositions can be prepared accord| ng to
mO@QH@éﬁthéﬁaﬁreﬁhQWﬁgn T@binbl ating or coating nethods,
respectively, and the present pharmaceuti cal
conpositions can contain fromabout 0.1%to about 99%
preferably from about 1% to about 70% of the
5 | soqui noline Derivative byragLg% or volunme. The
dosage regimen utilizing the I'soquinoline Derivative
can be sel gqttégct.féﬂea%ﬁeroﬂam?v%bus ﬂAd@édlSL%ie@Es

factors in ng type, species, age, ex and

r.redl Q o oot ] . +Jan r\n\lnri RV f 1 hg
al \J\Jllu LI\JII U T ar r o, TiIC] OO 1

condilti on to| be trehtAdded He initiab o g@%ﬁioﬁgr%b Q
| &,

t he r%@grlg%r Ripwei ¢ vblumei oﬂres‘surbe

par tifc | somypeo] i (¢oler|i vaVote enp é%d A é'r'
skillled i n the art LagoBaq| | ooy er|m d aXﬁ)}I prg éV?be
the ¢ €t .v" BffptHt—ef—the—eFtg—Hs

or prevé c e anpunts of
the IIseRf) dni n| tered t82an
ani IAldrrthhqe f18¥m abo‘&l.t5 0.05 #dl about 18840 ng| 0f102

| soqdiMfolli ne| DeAl vat i vé.5per dag.2 Conposi g#4ons f or{14n
vivo|pafriin viitrg use cq® cont ayrp about 043, 1.0, 4405,
2080 M9 I5.Uc 25.0,450. 0, 100 0,71250.74, 500109
Ol IbU UT TTOT T kI L)BIIV 4 VE. III e
errboum?gz‘t, t..cbconpos45. ens u.zt,g Ha-t-he %fé(,,m otf——egﬂv
t abl ¢f r.’at cant hn cr~n4§ Eff&ckive pl 244‘9 | epel1d0qf
the [MiEdinglinE Deriv4fives c4 range f#6m abpout!10
0. 002 Mf3t 0 laboGt 50 nd1Sper kg4& bady wééght Iper11day|

The amount of an Isoquinoline Derivative that is
effective in the treatnment or prevention of a

Corthiet éffett @R ARG WepEratiRIoN taddiiBRIde! REAHH
that are knomrﬁt% thgse of gkl P in theeart oﬂ!“ﬁéformance was

o gALER, S Fea Mt PRIt soarion
o iy BB AR B oY DR s

condi tign being treated and can be deci ded according
areﬁBOWHénJ @Qb?n@nt of the practitioner and each patient's
circunstances in view of, e.g., published clinical
studies. Suitable effecti VABLE#e anounts, however,
can range from about 10 m crograns to about 5 grans

about evePgfofmancabf MoletulamSves Aftey Drgiaklat 12oegt 500
nmy or |ess per every 4 hours. In one enmbodinent the

ef f ec[Tve dosage 135 [ 0" u|1m 5 Ty, abogut—%

ng, abput 50 m i@RoH g’ t)out R)éguigtioaboﬁheﬂm
ny, ap@durée0 g%eab& 80 n'ggsﬁs Ut PePiot, |abioi
700 np, about ny, 9 Dhvd) J. m
1.2 gl—about 1 4 g Gct‘pz)ah(lth §) a(bout’
2.0 g| aBdut p.2 g, ab,_th 2.4 g, abqut 246 g, b§gt
2.8 g| @ndted B.0 g,]| about 3.2 g, abqut 3.4 g, |abo(t
3.6 g| Alddgh B.83X,| abpgt 4.0g4.2aboyt 4.269, gbows 4]4
g, abp 6 g, about 809, a abgut 5 g, [ev ]
hours.MErqﬁ. V& cn'? d sa‘ggs can {ﬂ? admni s.ééred ov@y

various tinme periods includigg, but not linmted to,
about every 2 hours, about every 6 hours, about every
8 hours, about every 12 hours, about every 24 hours,
about every 36 hours, about every 48 hours, about
every 72 hours, about every week, about every two
weeks, about _every three meeks about every nDnth and

s o _[I__L o



concurrently with, or after an antienetic agent, or on

the sane day, or within 1 hour, 2 hours, 12 hours, 24
wOozwseg4468 hours or 72 hours of each other.|n BIODU$RDS/006268

enbodi nent, the Isoquinoline Derivative can be

adm nistered prior to, concurrently with, or after a

hemat pMii &t i c|coBony s#Pnul ati A f adt or, 486r on t ht0

sanme jwazor Mitein 1 Agur, 2 Rhaurs,| 12 ngurs 2412
hour s |—48—hot 2 |

S—rF2Thott-s—1—v Z—Wee 3weeks—r
4 weekMfo? each Bt her 4Pn ot f-Ehdd rre%é e 99
| soqul p@t sne Pergvati ve5can be4a@m ni ste4éd prii o114 0,
concu it th,or Ter an,qgpioi|d or ,A0N- 0
anal gn&FngaéentEnr L\n&‘ he anéoﬁn\/ or fk N L
2 houf Mfr 32 hourg, D4 4burs, 48.%ourls or462 hour $10f
each other. Tn yet anot her enbodr nent, (he
| soqui noline Derivative can be adnmi nistered prior to,

. - ' [ i oLVt :
Sie ikt G 4t 24078 o8l 1eBte8 s TboBhBLE bbVE. 540N 2P gfen in
Ta E‘:hz 48 hours or 72 hours of each other. Effective
bléfunt s of the ot her t herapeutic agents are well known
to those skilled in the art. However, it is well
within the skilled artisaFABLE®Rew to determ ne the
ot her therapeutic agent's optinmal effective anount
5 range. |n one enbdidffantof Dofing ISeevenae240°6h, where,
anot her therapeutic agent is admnistered to a
subj ect [ The efTeCAg¥edaOUnitiat {[he Tsoqurroline

Der i vatl t[iRegwation:| whelfd|be
where th M&t {cft ﬁ’&e’%ﬁ)}%u ﬁe%@e& i s Pestodhdni rl-ife el ed.
In this|case, W|th Vel ng éﬁnd by (Days) vy, | (Days}
bel i eved Hw et e—ard—t-he—

ot her theraP8uti d agent act ggnerdi stigal Iy {tosgpreat
or preverﬂegil@@ﬁm tion. Anti-inflammatory adents
useful in tNe nmet hogf of the gresent i pventijon anl ude
but are rRégulatorted t adr enticor t i|cost & oi ds, 8 as
Corti sol tlsc ., jludrocportisagn edni|s
predni sol1§%€ t4h{/I rredn‘?‘éol ore, )liam:l noI9
bet anet hasone, and dexanet hasone; and non- st er oi dal
anti-inflammatory agents (NSAIDs), such as aspirin,

ot RGP SEAG, 1 n™
?’b%gﬁ[fpjé e@f agﬁf_fggpgfggcﬂ\%# e(@gr ?&d géﬁ@a% SBex Mill grinder to

nel oxi ca nahunet rOf%COXIb ceIeCfE et odol ac,
decrgaseqlsRaniriedize an |'“9-r ense Its suIface arkpnf Be SUEAGe area and particle
the nethods of the present invention include include
10 sizemefitharAddrigh 18X siaves heforeGnd afiel @rindisg is showein Table 8.

enzyne) inhibitors, such as captopril, enalaprilat,
l'isinopril, benazepri |, faABDES |, t r andol april,
quinapril, and rampril; diuretics, such as nannitol,

gl ycerin, duReemedtand PERRRISHE of AIHAGNY 9% Sieves
chl or ot h| azi de, nethyclothiazide, indapani de,

am | ori de, and spi rcﬁ@éfecéﬁ@?\ﬂie?@}(}r{d' ic acid agents,

such as clofibrate rozi enotd br at e,
Cl pr ofl b ~ ANl hn—lﬁ'F +i diL K +i r\ F\ﬂﬂ\ni-s

Ot I AT oo\ 3.« T

usef ul i b Meassrement or |1 'mtarmgmalmmw dI ude
i ncl udebpt Valumenweighted t ‘- lluc st atin;
di azoxi dg; mebhamrhetezas s!u@ﬁ'g S ?%?butc (';8%@

acet ohexpnsd&acé weajmgm' de, .chl or opr.opam g
gl ybencl hm ghean@diabbtdrde| TFOORSzI R?anc glzl-%pir
i nsul i n Secretagogues, such as Tepaglini de, and
nat egl i ni de; bi guani des, sucg as netform n and
phenform n; thiazolidi nedion % such as pioglitazone,
rosiglitazone, and troglitazone and a- gl ucosi dase

i nhibitors, such as acarbose and miglitol.

Anti - cardi ovascul ar di sease agents useful in the
nethods of t he present |nvent|on |nclude |nclude but

L 1

de;




b. R=4- CH2COaMe- pi perazine-1 -yl r. R=-N(CH2CH OH)a C.
R=4- (CH2CH2H) - pi perazi ne-1-yl s. R=-NHCH2CH2CN d.

woiosgiagol e- 1-yl t. R=-NHC(NH)NH 2 e. R=L- pr obdTU52005/006268

R=-NH[4(1 2,4-triazole)] f. R-m)rpholine4yl V.

R=- NH[ 4-( &Q?/IO//I‘] 4- /)phen HCH2 CH2 Nk 2
w. R=-N X @qwg neiefs ' 1,8919 I
R=NHCH2qH2- pi p&fedi ne- 1

I . R=ENHCH2CH2N- ( pyri di ne- 2 yI) y.

R=- NH[ 1- (4- azabenzi m dazole)] |-

W?%%&nﬁﬁé@bﬂthd%@ rAatdrials wBS té8tkd as described above using a
pyridyl) pi perazine)] k

tweIE mgg%\mﬁg%h@ é??’éﬁé’b?éjrh'?ﬁ sieve?eResults are shown

(4- benzl pi perazine)] I.
in T@ﬁ%CHZCHZ nmor phol i ne-4-yl ac. R=-NH2 m

R=NHCH2CH2CH2- (t et r ahydr opyrt,oli di ne-1-yl) ad. R

NHCHZCHZPh n. R=NHCH2CH2 zol e-1-yl ae.
W %\/ﬁféﬁ‘ﬁf‘wdécuﬁr S|eves on (garb?natlon Retention
met pi per azi ne-
R=- -0t ” p NE-2 2
5, § - Isnﬂuanol lme GRYtiow IESheIf
pr rﬁﬁ%‘b’ tor ca} | Life
M I|[wadiRe, W) - (Dhys) | (Days)

- . Bl m@_

H i nde l,2-c]iso nol 3a S prepared b

r eiacRé@IN;iaQ)r\M t]hI Nagllﬂlldr 4§t h )4\6? 1P Oe Y 56

H|-- WS?@(/GI BI -P. & grnyar 04&3— oXg-H 44 140
| b %%ilel\)llfllllc @ QVT\F 4)156}) LT CU4Lﬁy I d(..l I HH 4 W l!‘I4O

I - ( m et hoxyphenyl ) -5, 6-di hydro-5-oxo-11 Hindeno[l, 2-
c]isoquinoline (3c) was prepared from 2 using

Effeot dftiblgatidBievds) inl Tablet Form

- di nmet hyl am no- 5, 6-di hydr o-5-oxo-11 Hindeno[l, 2-c]isoq

ui Wlédlﬂar(sﬁé\)eé’\@éré)b%(eﬁci'ntb f&k@ah@té&ed either by exposing the
chl oroacetyl chloride foll by reacting with

10 tablé{lt I\f\%ééﬁ cesbﬁhkgﬂéﬁ’e 8{18@ %ﬁ%rﬁﬁg thé {ablet in water inside the

15

am no-

i s OIS )

HH- i ndeno[ |, 2-c] i soqui noline (5d () -
N- ( 4- met hyl pi per azi no- | - yTABLESTGi hydr o- 5- oxol
| Hindeno[ |, 2-c]isoquinoline (5¢), () Il-

- (nor phol iCampagsgon &f MottichiairSiede dabldtsdand dpwdesl | ne

(5e). (+) I'l- -(norpholino-4-yl)-5, 6-di hydro-5- oxo-
HH- | ndeno[ I, 4-c] I soqu ng (>€) was| al so prepared
l 0 J'vrb ﬁfl‘geu (51ni iab- 1 Regula?tior? Shelf
,’-%rﬁo ul /' np Rrgissure Period Life
- 0X0- | | ndehdqVpl CDA] so(@a'ysoli DayYs)
-)_peduen-zb—v' 2bt1 5 6~ di-hydto-51-di ket o—t—
I H-| soqliPnol ijne (2) Jor 49 4.0 62
- hyReawatos |6- di hydr 05-oxo}l 1 H i soghi nol(l)ne (a)
u5| nd 3XFSieaH/Rowdagrhy| di.bank. 4.1 46 102
9- ChgXoSieveomubled, |6- di.hyd| 0- 54.10x0- 46 104

| Hindeno-[T,2-cJisoquinoline (7) was prepared by

chl orosul fonati on of 5, 6- dihydro-5-o0xo-|

| Hindeno-[I, 2-c]isoquinoline (6).

9- [ N~(4~net hyr pi perazi nel yl)

sul phonyl ] -5, 6-di hydr o- 5- oxo- HHi ndeno-[ |, 2-c] i soqui no
line (8a) was prepared from

9- chl or osul phonyl -5, 6-di hydr.g; 5- oxo-1 | Hi ndeno-[1|, 2-c]
i soqui noline (7), and N-met Y pi perazine. Simlarly
prepared are: 9-[iV-(4~

car bonet hoxynet hyl enepi per azi no-1yl ) sul phonyl]-5

, 6-di hydr o-5-oxo- 11H i ndeno-[1,2- c]isoquinoline
(8b), 9-[

T T e 1 Y Y T T I 1 -~ I L
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et hanol is added about 3. 0N aqueous sodi um hydr oxi de
(about 5.0 eq) and the resulting reaction is refl uxed

w0 tooseggssary and nonitored using TLC or HPLC eait/U52005/006268
conpl etion. The reaction mxture is neutralized to

corrbl ned Et OAC I ayers are vvashed sequentl ally with
watMoleaular siaver tabiets ayerso peepased Ly eampression tandndried at 125°C.
dried over sodiumsul fate and concentrated in vacuo to
Thegfweredcaated wiith a2 dotutign ohGeseraliBlécteid Sikicorg fRE¥615A 01P by
col utm chr omat ography to provide the desired

muxﬁ’t S‘I‘bfﬁé“rﬁéfbﬂ%lé‘s%ﬁ@}‘xkltw 12phH @tﬁﬁ‘@ohgdnt /iﬁ'tibptane Tablets were

drol'ysis with neat TFA can be useful where t

dtpﬁé#oo ot rren?a Hga?ﬂésitatrllgp}égyt ? td?Y a¥ éBﬁ e'ng)é’}ﬁﬁfrgferThe coated and
ol e R o Hp R A B ot o

fornmula 11 and a corgound of formula 12_in the
testgd @sdpseribed abpyacand thesresulie aga ahewn an Tahliset bt ur e

sufficient to nake a conpound of fornula 13. Schene 3
wherein: Rl-R4 and R7-RlCare as defined above for

formula (I); and Ro is -C .5 -1, -Ovs, -OTIs or
-OTf. In one enbodi nent, O\&ég-li—uBr I n anot her

enmbodi nent, Eﬁectecsfdsd?ébrweobm@onarablétrpérrtﬁnﬁm@dl ment,

about 0.1 to about 10 equi val ents of a conpound of
ormuta J.L ar c© uaE‘d_p'El auuK EqUT var el d

ag é: a1l. 1In gt herlnitidlod RegulamutShelf

o BEGHSla5| S8vEoicuting § 7/ eoepewr ofPesioml + Lie

perFMBUl 1 equi ya Vé’ht O olPCOQ)POU(Dh (Days)

or mul a 11 Ln still anot h&O er odi ment . | about i

aboutN@ equi val enfs of a co und of jFormula 12 are 62
usRegplatorapout 1 equival ent "0 g colfpoungd of Fornula
113X sievee| eramet Hcoatdpus. 8l o apgut 10 equg val entyg2
of_@i ut qui v Nt of & gprpound
O|1ruﬁeu\?€t J.J. LA Slé?lg?%gl EI‘hI.U%U IIB?I’.? dU ut \;le.)u dUUUI.
7 eqU| val ents of base are used per about 1 equival ent
. In a yet another
b b IO RCU IG¥ES UEBARENS equi val ents of base are
used per about 1 equi vaI ent of a conpound of Fornmul a
11 A smalldpsert heascerepgred by injectior: meldingaa @ﬂpSttlﬂiéheN(Bﬂd fit inside
are organi c bases such as triethylamne, |ithium
the NlaBure g aydcaactas ttiei Is'srumrsueallméblydamiminne’[himodpdtvae,designed to
| utidine and i m dazol e; and i norgani c bases such as

contdilf g of TRé MholEAIAPSIBYE ateral at finsidi 3fthe FihkPNGH £twelve ounce
pot assi um car bonate and cesi um carbonate. In one

CS[g @glgéfnen se ICEES st ihjRclion %&Hé@%ﬂ?golk@t@%ﬁhd polypropylene

base I's pot assi um car

t hod ,of Sche n_he carrie u the ence

and] e 8riinalioh “EielictC Relibufidnsd B8 iflechfraieves, Piftiiginto these

chloroform THF, DMF, DMSO, ethyl acetate, acetone
cupg epscigstedpe ARgeritadahovesdata ishawprin leble Adr eof . 1n

one enbodi nent, the solvent is acetonitrile. In

anot her enbodinent, the solvent is DMF. In stil

anot her enbodi ment, where the solvent is not water,

the solvent is substantially anhydrous, i.e.,

conprises | ess than about 1% water. In one enbodi nent,

the nethod of Schenme 3 is carried out for a time of

about 0.5 hours to about 48 hours. |In another

enbodi nent, the nethod of Schene 3 is carried out for

a tinme of about 3 hours to ahqQut 36 hours. In stil

anot her enbodi ment, the neth6d of Schenme 3 is carried

out for a tinme of about 8 hours to about 24 hours. hi

yet anot her enbodi ment, the nethod of Schene 3 is

carried out for a tine of about 15 hours to about 20

hours In a further enbodlnent the nethod of Schene 3

o NN N
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9%

g, o, e



10

15

20

I n one enbodi nent,

about 1 to about 10 equi val ents of

base are used per about 1 equivalent of a conpound of

wo-onosngsaeL .

I n anot her

enbodi nent ,

about 3 t oPEDhUS1005006268

equi val ents of base are used per about 1 equival ent of

a conmpound of Formula 21.

In a yet another enbodi nent,

about 5 to about 6 equi val_éﬁi&@ base are used per
about 1 equival ent of a conmpound of Formula 21.
Sui t abl e biafect df dtlaciog Moelectiar Higviesdn &leswedaserts bases
di i sopropyl am ne,

such as tr

i et hyl am ne,

Regulatdt’ py! &diy! am nAddgO,di ne, Ihitial di NeRegulation | Shelf Life
Matedarolle :wmgriwo' VuIcCoRpes Predswe g kaperigat al|  (Days)
car bonaties such as SOdI um car ar bqul S oRPt|as S(pEys)
uunou e and—cesTtum car bomatie: tmone gnbodrernt;, the
bgﬁe IS |poNos€upm ¢ar beh@te. [In add her lemboddnent, 62
5“ s—triethylam-re—Fhe—ret-hod—ecan—be—carrtad
in tihe nce of sol vient , 4sgich ds
R%@@@ﬁl tlr i INgggrgt hy| en(:ﬁ?hl arli de, ﬁl ar fnrm OTHFf %8
DMo, DVBO, ,8t4aly acet at acet one, denzegn get hyl 100
Reguiator water or m xtures therleof. Tn one errbo i ment|,
thbsol\;entréq% DMF{ In ot her enmbodi nent, th8 sol vient 92
Régulart qni t . 1 stifP anof her 4 od| ment , 't he
13306\6RBT [T S7pHgERan] i al Ty/sanhy(droug, 7. €.|, COny 1 SEs 76
13)68%v%“?”f LF'J'.G 4.5 e eu di T nt, tHe metjhod 82
HSs—Caf++ea——o64 forta—tite—of —about—Ihour—to—-about—96

hours

I n anot her enbodi nent,

or a tinme of about 18 hours t o about 72 hours.
Not etoﬂﬁéﬂH@rp@wa@wwéﬁtobtalnsdm&t’

the nethod is carried

In

is carried out for

955 law density pelyathylenenebiaineddremdiew Shemigak. | n one

enmbodi nent
of about 25C to about 2000C.

the nethod is carried out at a tenperature
I n anot her enbodi nent,

Corhpariseri bPMoleculdr' Sieees aith Adcadtd enper at ure of about

50C to about 1500C.

metypd

about

gener al

In

still another

ustrates met

enbodi nent ,
hods usef ul

I ne

t he

Pe?fo%éﬁb@dofo‘t‘ﬁxaﬁ\oﬂeduﬁﬂp@lé%él ra?ncPfAs%Qﬁtét 5 Etfarbé’n dioxide
25C. Schene 6 ill

acsGSpRam B 8, SRble BS PSRN R
eSS g nouRIg. 2 A4

ggtgsgat 6fV Séch material.

illustrated below in Schene 7,
soqui noli ne Derivatives of
formula 37 can be made by a nethod conpri sing

contacting a conmpound of forrmula 36 and a conpound of
formula 11 or formula 20 TABlE 13r esence of a base for
a t Companidonbf &arbonetiont Retentiah fof MadeculanSienkes and Ascarite

compound of fornula 37. Schene 7 11 wherein: Rl1-R4 and
R7-RICare [as defined allove frifiaf O mul aR(; h]at&ﬁ{:h ]
Regulateice AAdrEOr {velndaneadaps k\yopj &iba RO |is Shelf Life
-BormpBr, -1, QMY -Ofs of ¢ ) ard RO( d ) C1- 05 (Days)
Na r\"umu erre—erbedi-rent ﬂ’ob ||ct| . ||U|.||ci' 62
D 1 By Ia a Lf har an‘hnr{L nf a1 o
ﬁf) € an F\’h i 45- Br ln sti ‘ﬂ'{ anot her enb rh nr;:\nt’ Rc 44
13X Hiavey| .| 1 n oA enbodi ment 4-Sabout 10. 1 t d4about [10 108

equi val ents of a conpound of Fornul all are used per
about 1 equival ent of a conmpound of Formula 36. |

AcidAatibstedeRbdAtoe Bystedhout 0.5 t o about 5 equival ents

of a conpound of Fornula 11 are used per about 1

eq
i e s

a

bout

n

réled8e WolIgtHd through contact of
o about 2 equival ents Of

the}qq‘j:?\gggenﬂw gi Eg%?al g - aﬂ&%‘fﬁgﬁa@aﬁﬂbﬁ%kslare quite acidic, thus

about 0.1 to about 10 equivalents of a
compound of Formul a 20 are uisd per about 1 equival ent

enbodi nent ,

of a conpound of Formula 36

about 0.5 to about 5 equivalents of a conpound of
Forrmul a 20 are used per about 1 equivalent of a

compound o

f Fornul a 36.

In still

about lto about 2 eqw vaI ents. of a conpound of

- o ~ N

o

n anot her enbodi nent,

anot her enbodi nent,
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From a honopht hal ate: To a solution of a honophthal ate

of Formula 20 (about 1 eqg) and an
wNagnghsaashr ani l onitrile of Fornula 36 (about 1r¢DUSIDOE006268

2 eq) in a solvent such as DMF, under inert

at nosphere, is added, a base (about 5 eq such
malsagaarsctltyna cRanNeRient trigaer %05% ralease frg?narar w!eran rtpxrde regulator

stir for about 48 hours at about 1000C, then cooled to
incorporated mptoraaPETchottie or clastre.o bommon asidssfoundrin peveages include

i nto about 1N sodi um hydroxi de and the resulting

phosphutit aoid anctsitriccatidd W th Et OAc. The Et OAc | ayer is
washed sequentially with about 1IN HCO , saturated

aq‘@tﬂ%lé%‘r%ﬁ Wihgdé d8guididre dFoP MATs é@ﬁééﬂl’ \ﬁéh[ﬁainélude inorganic
filtered and concentrated in vacuo. The resulting

cartﬁc?r‘?‘étfq,%J SSuch 9\4‘ RluhG Lasd {d(?nr@ céﬂic}n%lté‘ %ﬂgofnﬁps %Qﬁ polymers,

Ing SO 1on IS coo room errpera ure

rec itate ane The ol i ecr i tate
suchias s mﬁeﬁ%d ilaﬁagn%ﬁtfra? 31084€ aponates and
oven at 5COC for 72 h to rovide a Cbnpound of Farmul a
0rgamic CARRORAIAS IgPMERT wsreﬁgtalraﬁﬁ Hemsaldrigh(hemisakCompany. Cyclic
useful internediate in Schene 7, is described belowin
cariSoiteepdymens were ghtamedufrem Phaf. Afonten dit.duitt off the Department of
cyanoani |l i ne conpound of fornula 38 is acylated using

Maé&onislgéulanBeicnde apd Eiginsdntly adCase Wester Resave 0hiversity.
aci d. Schene8 38 36 36a: R7/-R o=-H Rc = CH3 wherein:

Cl-%?a ﬁy@%ﬁu{fﬁcﬁ@ﬁ%ﬁgﬁ@%ﬁﬂfé@éﬁb&bﬁn dﬁﬁ&tjé?éndt %ompounded

o SERPT, ERel,  B :rvge«{rhéhémed

is sulfurjc acid. In another enbodi nent, i s, methyl. .
AppragiRtElTes Goms R AT MESCRIRERRAN LB 2 Splwbon Of phosphoric
presence of a solvent, including, but not |imted to,
acicdreroh®® mll keadapaeg| \dakeant sealegewith 1a erigfotan sifiepne gasket. The
DMF, DMSO, ethyl acetate, acetone, benzene, diethyl
gerﬁrﬂtﬁnn of carkonirdioxitiéesanimortitored aby BO.Celhe enForof carbon dioxide
Maki ng a Conpound of Fornula 36 To a solution of a

gerfePateaupéer @?arﬁ%ﬂ%@hl%r(rﬁb@#bl berday fis %ﬁ@WnCrn Table 14.  The
anhydri de (about 6 eq) at 900C is added 1 drop of

app?HJ( It??e@%ﬂt Q’b gh%%{:}?@g%é{)outﬁ%wq ng)ear‘e?]éa‘é'e rate for a
Conrvsaﬁ?"% % odids SrpbRSEH SR Gk Srtiangs i AR8 ndiCetbe ng

solution is stirred for about 2 h, after which tine
the solution is neutralized to about pH 7.0 using 1N
sodi um hydroxi de. The resulting precipitate is
filtered, washed usi ng watTABIKEA4ut 4x) and dried
under vacuum for about 72 h to provide a conpound of
Formul a 36. | n RatetdfeCOsRetstiseefiom PETUBIendsed bel ow
in Schenme 9, sulfur substituted Isoquinoline
Derivatives of formula 40 can be nade by a net hod

CONMPri SNy cuntﬂgrrng—a—c d déodﬂu i
compound of fornula 1la d

_ t r153roduct|on Amount
pr esenc¢aarbnB@sie Mocular f i PETANOTeMperatdreNPEr 2§ € | to meet
Samhdié Ci @nt Wi maksiewe Wospouvieh of f orarul a déguiSorskiag | Sarget, g

R1- R4 anpd R7-R10| are as defi ned above for| fornula (I);

FigesidtEToccurrence lof Ra islindependently Cl-Cs alkyl; |Rb
13XjMplecg@lar | -Br, -1,| -Ows, -QTs or [OTf; and |Rd is -H of
Seivefflowdem | one _enbodi ment, Ra i s nfet hyI I n janot her

MEIF&;@W*, Och s -2 14 sP31 1| anof fﬁmu st | Ra’4
bUtYiIegermf h\l| ar5n| RhL 4 oDr Ingslaf nnn??\m ru:LQa nt Dr~|105

LEAY.] T\J I\J [} I—l_DUuIIL’III., LIA\Y |

is -H In a further enbodlne%b Rd is -Br. In one
enbodi nent, about 0.1 to abodt 10 equival ents of a
conpound of Fornula 1la are used per about 1

equi val ent of a conpound of Formula 39. In another
enbodi nent, about 0.5 to about 5 equivalents of a
conpound ofFornuIa 11a are used per. about 1 eqU|vaIent

o o o - o ~ N
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provi de a conpound of Fornula 53. Conmpound 52 can be
prepared from honophthalic anhydride (lib) and benzoic

anhydride in two steps.

Honopht hal i ¢ anhydri de and

benzoi ¢ anhydride are reacted in a suitable sol vent

Eﬁééf@,lpp@ésdmfdt@hne in the presence of an acid such as
subsequently reacted with acetic anhydride in

PYIFAIOR BRGA)

the presence o

i Lk
sanﬁg oﬁﬁtge DL

Iihamgkeré 8@@? ‘f/@ré 'brepared and

oG B MR WS Gef wil alh wtaihi' SF PET. The two
sol vent, such

such as DMF, is added a reduci ng agent,
as anmoni um formate in the prgsence of pal |l adi um on
carbon. The reaction m xture4’s heated to a
tenperature of about 90 to 100C, cooled to room
tenperature and filtered to provide a conpound of the
Forrmul a 54. The conpound of the Fornula 54 can be
reacted mnth X—(CHQ)n COO under conditions effective

M N | " ..__l_ — - — Y 1 Y
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5e: R = -norpholin-1-yl To a stirred suspension of 3a
(0.5 g, 2 mol) in pyridine (10 nL) was added cetyl
w@ebdosnsdes (0. 81 g, 0.006 nol) at OOC. The reackdDOS2005/006268
m xture was al lowed to roomtenperature and aIIovved to
stir for 24 h. The reaction m xtuyre was. then on
m%ﬂ@'@)&’i’ﬁ@dﬁ%‘&ﬂ% tagethesaandTRENS gHH&CY'M'PalA%@“Pact in a pressure
separated, dried and rated to ovi de crude conpound
press, a0 peig andaappmxfmateheﬂo&t@ H 204w niheatabletsiweredsaturated in
at roomtenperature for 24 h. The reaction m xture was
COM at aeonatempertired and t 300L@sip el 36 Hours eThettablets adsorbed 1.47
m xture was then basified using d agueous NaHCO and

grarh§ of oL tdnnavérglm;/Rd Wta‘métwaadbéa] eupw ﬁ'élf tchauow them to be put
desired ba 00

(s
int{)@1, %@%Zﬁéjﬂd‘ﬂkﬁg&&wﬁ é @oség)%grﬁ lfog 3 T%e'_gfdﬁre 10 shows
théltig %Eélf h%{wgls%w%g%gégg@ prfﬁgfsu(g%tedlrggpeé@? A maximum in the

133.02, 136.27, 144.45, 163.80; M5 (ES+

CG#deval| inothienBottienpeceurard mwaws@rwgz’pa %deﬁythaéarawﬁ@ the slow
4a as above with mne, piperidine, N nethylpiperazine

praoessraf (G2 levakition dgyme the 44 matefipl. 11 -
m no- 5, 6-di hydro-5-oxo-11 Hindeno[l, 2-c]isoquinoline

( 5b)rablets 'dof (19Xp@epe iphgparedtoydahsimilar §rc§nes~sl 3.2 grams of powdered
| Hi ndeno[l 2- c] i soqui nol i ne (5c),

)
13K qAId idH fdr f‘ 2 gﬁp%olb@;ééﬁ?gbé;?’ﬁaﬁ}gre )formed into tablets, cut in half,

an?‘ﬁ%#@%&%fﬂ&'tﬁ L07 LUkl Bfigraus) 3005 (.36 oy of he saturated
[l -nor hoI dr05 0-U H-indeno ,

pe %tm%(@n PIBeesh it P BoflgSndhine, CEp ievals Ta{pEed; Jhegthelf ife was
3a 2.4 mol) in trifluoroacetic acid (5 nl)

extandcdion e odivoRl SOz Brotablets ha® adsoanes 0.5 grams of CO; on
CH2A 2, 3 nL) at roomtenperature, and the reaction

avm'ageure was stirred for 8 h. The reaction m xture was
poured on ice and the resulting solid was filtered to

Pr oYAECKEfilph, OBYR5 GiREHU eﬂ'é ﬁ@ n@llltrﬂck %Gldofﬁnstﬂétbm were saturated at
(DMBQd 6): d 7.35-7.5 7.61

rocgrﬁ)ztgm%yg?a)’thlrg aﬁé :{g;@ p%g:)forlgG 31% 29 Z%Qraﬁ!fg m( %@?h%t}ed to each

boiiss, T PEIMgpWas saliatet with 802 47508, osyatiE for 36 hours at 300

135.91, 136.61, 141.39, 143.95, 163.74. Conpaund
et T@%ﬁ'%’és@ Q%@r@%grﬁfﬁs I%@Q{ 20 ayLiageh dTW é'Hi‘é’tSaﬁ/\qu‘?ed in PET
excess norpholine (about 5.0 eq) at roomtenperature
bottles )i andetheaintémad &viebrof LA, ndretoredcTherCOz thatr evalead from the
poured on ice, and diluted with ethyl acetate (40 nlL).
PEMhfiinpegtended ity sheMiife s<placvan @tlFRyude @Rt racted in dil.
HO (10 % soln.), the aqueous |ayer was then basified
with saturated agueous NaHCO3 and the resulting solid
precipitated was filtered and dried to provide

09, ~ 1H NVR (DVBO d6): d 2. 56
Fu@ﬁ@@ﬁ@ﬂs@&g&?gﬁgﬁlss‘)%@p A IH)( MO ¢ 7) 45 (o

8 Zilfla%ngg wﬂa%dsg@% wesau?e %@E%lcsaébgmgz 9@%9@%3 bottle allows
d 49.36, 67.62, 68.11, 115.20, 120.60, 124.47, 125. 84,
adgmlgnghCO]ggg mladdpgmmlmoutmsmg an prgrease mggeolgternal pressure of the
136. 30, 13d. 96, 140. 35, 144.44, 163.67.f) Preparation
botife. SThisds hyatlily-seemdor Exahipmeﬁ and, - Epr Exgoiphebj 66, was added to
(6): Method I: To a stirred solution of the al cohol 3a
(0.35 g, 1.4 mol) in trlflu02€acet|c acid (10 nL) was
added at roomtenperature tri€thylsilane (0.812 g, 7
mmol ) and the reaction m xture was stirred for 24 h.
Trifluoroacetic acid was evaporated in vacuo and Et OAc
was added to the resulting crude product. The
resul ti ng sol | d was fi I tered and washed W|th H20 and

T v e a - o o o e, o L N NS o
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8.14 (d, J = 7.8 Hz, IH), 8.26 (d, / = 7.8 Hz, IH),
9.59 (s, IH, 12.42 (s, IH. The free bases of 8d, 8g,
wW@0s884468m 8r were al so prepared by Method |, PrPdrUs2005/006268
substituting 3-(4-norpholino)-I-propylanmne with
i m dazol e, 2-di nmet hyl ami noet hyl am nge, Z-é,
creq;e&,caepqmtlpnép}ﬁ% @B Sevolumes but after sealing only 3.38 volumes was
2- (i V-nor phol i nyl ) - et hyl am ne,
megasured.etinabyampley 6r 4135 ivalumep mesg| addedebuBoply 3.89 volumes were
-im dazol yl ) - propyl am ne, 3(i V-(4-
measuned within anenid)r aftepgéalingiein each case, CO; was rapidly adsorbed
di - (2- (di et hyl am no) - et hyl ) am ne,
prélieritiagdh8VBy .t arBonatios fiforh hfELHIRy Methottle.
di - (2-'hydroxyet hyl )am ne, respectively. Method : To a

i THER RS i R O Sl tmo et

. 5.89 [) and th sulting mxture was, stirred for §. .
in & fiicBdols, G8RefaRR AT Biasslf Jiskia e PRRIAGe AT isiiation period
and the reaction mxture was stirred for 24 h at _room .
wasciiity and teirtyApuedaysfor examaplend ane & aspgetivelns This is well within
col l ected and washed with MeOH (2 xI COnlL) and the

the pedod saf| tirde n avhich mostnkifbrvaldmeccarbooated hexearages are packaged
flask. This material was diluted with MeCH (200 nli),

andslded to reflux for 30 mn. and filtered while still
warm The resulting filtercake was washed with MeCH

( 20 . p | i . . . .
ZOTGROY o Y SRESS AETLCHHD s o scon

i q I . .
th PopiiPrali. RAmplER, oo s TEnetloxBRipd by et thiry days in each
cagafﬂdl\,ggrré ho&jﬁﬁ%{@lngﬁélgglﬁlaggpggs Vv\ce}rlé] e%/g?u%tteé‘ gs a basis for a carbon
2- di met hyl am no- et hyl am ne, ) _ _
digxidenrggubetor.d Asyillysteated imfable, 5,ove found a wide variety of materials to be
- mor phol i nyl ) - et hyl am ne, 3-(
effecte.ahydr opyrrol i di nyl) - propyl am ne,
3-(N-im dazol yl)propyl am ne, 3-( -(4-
et lyyk fbpehingH the) effé&@Pyf anjim§ temperature on carbon dioxide regulator
di - (2- (di et hyl am no) - et hyl )'am ne,

pegfpf%aﬁ%.mg@{ﬁﬂ"ma‘t?ﬁ Rvdg At %c@gg?r% toksjrypmolecul?lr sieve based

)ani ne, respectiv repara

of the.nesylate salt of . _Free bas 1. Was

rodhigtods ¢ SridVen edHlenh peBEmANES Gha, JrabAnjae A (@ temperature
resulting mxture was allowed to warmto room .

lowerdbant Gervemignally sused iy dry nthesge malgrialsen 139 xtGr gave some
was then poured into cold MeOH (100 nL, between -10 0C

impraved@ntandpedfarmansei pDrying datshigher tempéiatyre; &40 °C, resulted in a
washed with MeOH (100 nL) and dried in vacuo. The

sighificzht ddcrehsein thereglilation pedodn Aediding i nekd .to dry the sieves
filtered and | yophilized to provide the

r | . . 0
P R VRO BBV Bbgoagly ePrymbér SFSafhorPdigiide regulator
de% -2.84 (m 2H), 2.96-3.12 (m 4H), 3.36 (d, J =
ONS- 1 2H), 3.61 (t, J = 11.4 Hz, 2H), 3.94 (d, J =

7° 7 dndfesinalespgricls g8 did Sulgoa ga dfiihe' alspsben reputted in a
=8.4Hz, IH, 825 (d, J =8.4Hz, IH, 9.59 (s, IH,
sigrificant (igcreppp; in1the amRUPHDIBEE @5 )whiech mpglporp,ggcg@je regulator could

51.89, 54.51, 64.02, 119.70, 120.39, 123.53, 126.009,

126. 45, 128.63, 133.66, 135.80, 138.71, 141.21,

144.57, 163.29; Anal. Calcd for C24H31IN3O4S2: C 52.06;

H 5.46; N, 7.59, KarI-Fisher293. 36. Found: C, 51.85;

H 5.35, N, 7.30, Karl-Fishery”4.32. Simlarly, HJ,

H2SO4, CH3COOH, and succinic acid salts of 8lwere

prepared by substituting nmethanesul fonic acid with

about an equi val ent anount of HC, H2SO4 and CH3COCH,

respectively. 1) Preparation of

~ . T T R S v\ -
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To a 0 C solution of 3-am no-2-rhenylindole (29) (1.7

g, 8.17 mol) in dichloronethane (150 mM) was added
wo poosodwsban ne (5 ni, 4.5 eq) followed by et hyPCT/US2005/006268

chloroformate (1 nmL). The reaction was allowed to stir

for 15 h, after which tinme thereaction m xture was
adgprhyasahown in lable 5.a ptimizingirarticla size and sydaes arga for a particular

funnel. The dichl oronmethane (50 nlL), washed with water
ca(trxdibriderreyulator weuld D@ armattenof doutire experineentation.

sul fate. The solvent was renoved and dried under

vacqwe pysigab Yoree ommégndat&ﬂwﬂlsb@uhb@né(ntsnldeﬂre(obuﬁ; an optimized
gm 72.7 9% . ES-MS: 281.25 (Me+l): NMVR ( DVBO- d6) :

ca%eo;gd%}r)ﬁ%geg@etég o%ar%r{gngtbﬂl\:le gc.)@nd rFi*lat| r'ﬁblecz:lé'r é.med essed into the

forgrh%(? af_ﬁtﬂéﬁ?:g?@) tég g?:ﬁg%%bélf%g ve a %ulatot' ff’) mercuIar sieve powder.
Oi’t%lggl Onn g;hengl | %\gﬁ% ggmggglg_@ clmcﬁsr aﬁgﬁaéﬁgger of routine

at reflux for h, then cooled to room tenperature.
expedmeatationon ni xture was filtered and the solid was

washed sequentially using warm hexane and warm
di ci@catiogea hmotecalar sieve dabledas emnmmtto lpe cevipebeticularly effective

Conmpound 31 as a gray solid. Yield = g (72.7 9.
méthod/Bf ptéucihg EVieulato.) APERtTEI Zﬁéathwa &hlsldoutmg would be to allow
-1 ndol of 3, 2-cJ I soqui nol i ne-5-one-9,11 -diacetate (32).

th%ﬁ?@f’%l ﬁ‘l’cﬁrt gf‘ ?lﬁﬁ Furm |br?<t)te| ﬁl(lelp%_tgnfgcn! Lﬁf)a o(\/ﬂ?rers!eunzation as a
mequgt ﬂ&%rﬁm@ggﬁgﬂ@[lgﬁt %’358? (éﬂﬁg)s%é \&%ng@ﬂafsjlicone coatings to be

anh drlde& ?%—3 eq). The reaction was stirred at
effegtits a2 spe Ht'ﬁrTé‘b*"o 48 h, then poured over ice and
extract ed wi t h di chl oronet hane (100 niL). The
di ciirorirsest iwpease@mbly\mrmmtedoeeomentwell methed dgr producing a
water (2 x 20 nL) and brine (25 nmL), then dried using

cafisuh dioxigle! regliatensystamc alie fauredithat pobyettoyledd based insert cups could
resulting solid residue was dried under vacuumto

to %@Véﬁ@:tl%”ﬁgulﬂfistﬁﬁeésma TRibpvm B0l CherYi 'p%ﬁﬁ)léﬂn@@uﬁﬁble for such
7 % ES-Ms: 430.57 (M++l). u) Preparationof

. wbigéw%@é el SR TR i A rotmor

supﬁaﬁst Irg?r?o u nrgs?txggel)éetw{ﬁgg, @Bgslflﬁ%Iog&%p%@ﬁp%?ye%&leﬁg, ethylene-
tenperature for 4 hours, after which tine the reaction

propylene sopalymess: Ri@Pyieae Gapslymers, aad atyreng theweeplastis elastomers.
was filtered, washed sequentially with water and et hyl

Sadiee tpal yol efinks matedalsmtmabkaoﬂdmmiogpa dightl seabmjitbuthet S@face of the
as a light-yellow solid. Yield = 180 ng (83.7 %.

paEﬁa wotiEP b préfdireld) Determigipgrtaki optingized dimensions and materials for
| H 1 ndol o[ 3, 2-c] I soqui nol'i ne-5-one-9, |1 -di sul fonam

an |H§%&%§P)0( fg rareﬁﬂia%r‘ n9d agﬁ%ﬁ%l& rggtln/é) SfFRkhtatiBn.

at OO was utlon o)

ol Bl e %Ez"@f*‘ﬁh&éﬁ#@nﬁ%@ﬁu@% 800 iy, i reguiator

was then filtered. The resulting solid was ed Wwth
YRt AS| 'SdH'éthaﬂﬁg dPi EaPleinkfr Asgalitfs 8 w*wﬁ@wﬂ'g\ Radly adsorbs
Conpound 35a as a yellow solid. Yield = 140ng , 71.4
large. quemtities qgc;prggn(dwmdgz but)daesepal i ite puse form produce a suitable
N-acetylanthranilonitrile (36a) 36a To a solution of
anthranilonitrile (4.0 g, 32 mol) in acetic anhydride
(18 mL, 5.5 eq) at 900C was added 1 drop of sulfuric
acid and the resulting reacti was stirred at 900C
for 2 h, then allowed to sit "dt roomtenperature for
12 h. The reaction m xture was poured onto ice (ca.
200 nmL) and the resulting solution was stirred for 2
h, after which tinme the solution was neutralized to pH
7 O u3| ng 5 N SOdI um hydr OXI de The resul ti ng

- . M 1 . A g~
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pal e yellow solid (18.310 g, 33% . 1H NVR (DVSQd 6):

d, 4.09 (s, 2H), 7.56 (m IH, 7.81 - 7.82 (m 2H),
w@200F/0§de4 J = 8.4 Hz, IH), 8.26 - 8.34 (m 2H)pPCBUE2005/006268

(s IH), 12.47 (s, IH. aa) Preparation of

- Di hydr o- 5- oxo- 9- ami no- i ndeno | c]i soqui nol i ne

ca(tguatyloxgea’egylaéorsggg@ﬁlge &P r@;rrg[ﬁgq;@da;aa (e simgilar to the rate of

0.019 nol) and anmonium formate (5.985 g, 0.095 nol)
COnloBdFol e phdgkages added Pd-C (5% 100 ng) at 80 OC.

The reaction mxture was stirred at 100 OC for 1 hour.

Af t Fhefdiaré aafinmBeér of faktors thatcee skillédin the amagalizes would further
filtered through the pad of celite. The celite was

enWQﬁz?@th' Hﬂe%n Theisf éb&%@%&ed&s Tth%lefhed gh%%n‘f& th'%:ve +as high a

resul tant so tere washed w

ca ﬂ@r an%gggﬁ (c%rb}tng%log(gg/% %@e@ﬁﬁ%u%&agw ) gﬁe Jveight of carbon
dloéquﬂ a;)sg@pedl §2then\{velggj ’of;t%gdfa%%qrbgnt_, 8Aqsqqgen;&=,_yv’|th higher CO,

8.21 (d, J-81Hz, IH), 12.28 (s, IH). bb)
admm@gna@amltwwould be preferred since less would need to be added to the
N-[ 5, 6- Di hydr o- 5- oxo-i ndeno[ |, 2-c]i soqui nolin-9-yl]-4-

pabkagm@g%erate%e(@)ed&ﬁmlﬁlﬁeanmmmmton of Conpound
54a (1.5 g, 0.006 nol) in saturated NaHCO (150 m ) and

et hyheaopidaiohs(Uidfer Whichverfesedsiethahdis® 8BR Wisy bid |mportant It is well

chloride (5 eq). The reaction mxture was stirred

R el O aﬁ%dé%ﬁ“ﬁ&

caggg y( f%lggrlamgglg%velrj-ﬂgﬁwc%ﬁg&gggrfg\éhggce% eésel@atenals as a

, 2.47 - 2.52 (m 2H), 3.58 (t, J = 6.6 Hz,
Céwegueit@s 2H), 7.40 (t, J = 6.3 Hz, IH), 7.50 (d,
J = 8.4 He, IH), 7.66 - 7.71 (m 2H), 7.86 (d, J = 8.4
Hz, The) moTe@Ltar( sieveHmaysneed (to, beé cordbihedz withHp , binderl Gnaterial to
(s, IH), 12.24 (s, IH. cc) Preparation of

faditithfe s Riorcdtion toxarisnslerbld for-thisi spplicatien.i Mhe-typd néeded would
chl orobutyl am de (55b). 55b As set forth above for

de?%_ﬁ?s’ 69\5%@0&%9%@?}1{'2%3%%? and the final properties needed in the final

fa% cég% é%%gmtﬁ)%)}h\&og%x %Iu@gﬁ_ﬁ%@ﬁlgn c?@h&%ﬁsr}n gﬁiarWsed to improve the

Chl A O?gﬁ%p%pﬁ%:yf gr(r}clgggq I@P Stﬁwhgﬁmpﬁr e%senll%ce&&g)e?gg’e 9 |@tgthe adsorbent
2.08 (m 2H), 2.47 - 2.52 (m 2H), 3.70 (t, J = 6.6

' ma&z be2 ndgdsgnq slong)morpcg@r weight; regins| apd qhggme{rq ingwhich the

8.1 Hz, IH), 7.66 - 7.71 (m 2H), 7.86 (d, J = 8.1
adbbr,behH);oul?i 196 dispersdd)., Tedd codld Be thérmiodet ,orlth&r,mdp]aﬂﬁz in nature
(s, IH, 12.24 (s, IH).dd) Preparation of
anbi-dan iickideVfbRraiP$ecH BE efiebhe 2uBbérsO puiydRifing; Cg&hbs Zansaturated

chl oroacet am de (55c). 55c To a suspension of npound

n saturated NaHCO3 (250 m)
pogléégtér%hyl&gogfeg{&%z%@kré) was added chl oroacetyl
chl rlde action, m xtur S Shjvr.ed
" oo afpbrahf e cpRffol FRCiAS B ot s R "CBk TS rﬁgesed from the
isolated filtration; washed sequentially wth ethy
adgeent @,"d\/\gl BFeveRd "ﬁﬁﬂw\ﬂ’ﬁ%ﬁr framacajysing auf eﬁ/é@'ﬁéﬁ?t‘lﬁ adsorbed
provi de Conmpound 55c¢ (1.6 g, 82% . 1H NMR (DVSQd 6):
CQ@, t@.msevent, theHemanat of (3gnsRH) compohentsy ofi thg dhevetage, or to permit
6.3 and 8.1 Hz, IH), 7.52 (d, J =8.1 Hz, IH, 7.67 -
compGhents ofAhk, patkage tol codtaet thetrédulatbHn a ¢ofttolled whil) , This can be
8.21 (d, J =8.1 Hz, IH), 10.43 9s, IH), 12.28 (s,
IH). ee) Preparation of
N-[ 5, 6- Di hydr o- 5- oxo-i ndeno| I'?&'— c] i soqui nolin-9-yl]-4-
nor phol i no-butylam de (73). 73 To a suspensi on of
Compound 55a (1.625 g, 0.004 nol) in DMF (25 m) was
added Methyl amine (5 m) followed by norpholine (5
m). The reactlon mxture was heated at 140 to 155 OC

o o - N o,
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cul tured macrophages, using a whol e-cell based assay
and a purified enzyne assay. Denonstration of

WO bdoses4ed | ve | soqui noline Derivatives' abilitBCt/US2005/006268
i nhi bit PARS and prevent per oxyni trite induced
cytotoxicity was shown usin ods described in

doge hyeither placingthe adsebenty g|a pq yaer vqti-g@ w pssmeability for water
and | nmunol ogy 1998, 94(3):345- 55. Raw nobuse

or rpdaciog leatiis fiker ef suth @ pdlymerhgtween dinenbewarageiayid the adsorbent
gl ucose and supplenmented with 10 % fetal bovine serum

matetidls VEHie nererialt wolldonzeds taeallosy IC012o veddilypladserh the over-
Cells were pretreated with various concentrations (100

ca¥natioBMndPto@it be LBHIHRELNS PRemiPenvdab®l mnbFale, a permeable
Peroxynitrite, a prot otyp| cal oxi dant which induces

L
S B R 5 5h e 4 € S LB 55 ety

mn. Peroxynitrite vvas deconposed by incubation for 30
polyethydeng Hoglypropyiane, a@hwea@mreaylengrﬂiaﬂameéa ethylene-vinyl acetate
i nfluence the paraneter studied. After the 20 mn
copalyonieas and silibene elbberser 8uitahle merbranedinaterigs would include liquid
aspirated and the cells were resuspended in 0.5 m

imﬁgﬁﬁéaféw{]v%fbr( muabldRESriald dubh 28 GdleKldx otSsiilar structures.
2, 0.01 %wv digitonin and 0.125 nM

Es%%llzyef@r fd”é?nb?q gﬁtmr ifvantio die lﬂ@ndlﬁg Ltlgié‘taid%Brbent into a

I'n as mn at 370C), PARS activ

SRS L . AL phAGECHS PR RSy AR moring o

fati‘ré’iatﬁ?%gﬁ@es&ﬁeé@m%?ﬁw” tiosuE Beng, e, reaﬂaen protecting 2

sol ubilized overni in 250 M 2 %wyv SDS/O 1IN NaOH
tumlaemertrmthcarthmqgl;n o eortindupb £Qe permedele pelygies e molding a
Scinti Safe Plus scintillation |iquid (Fisher
tulsidae insett frpmaa ccanatsinatien iof iadgorment deideC @, neetmesibig palymer. The
liquid scintillation counter (Wallac, Gaithersburg,

pré@redWﬁethS&%? Spléelﬁb‘n thé! dddtirBerst dﬁ@olﬁﬁérﬁéﬁlet %ﬁH oblmizing its

lustrative Isoquinoline Derivatives significantly
rrllljﬂélrbt% rﬁ&? ation of PARS in
peﬁé&ﬁ%ﬁé‘?%ﬁ%@@?g% %pe?lg?e yitory effect of

varipus noy.el. substituted i so nes PARS
ot (GABR MBIy FR I AN 8BS dpRBEd DY SiResiod S8k releasing
DI OXI DE REGULATORS TO EXTEND THE SHELF LI FE OF PLASTIC .
matatalsdntad® BN assisrdosneiic Eakle 1-e| Reresychy cathan ¢ipxideHegulator, it is
application clains priority to provisional patent
crifigall thatthe €0 5rAdea$ss nof iocedr puair to filiing 200he package so that carbon
provi si onal patent Appl. No. 60/628, 737, filed

did¥ye v qUNatdp Pérfornente iPhoviost nsdttpateragea i varety afinorganic and
titled "Using Carbon Dioxide ulators to Extend the

or%ggfcalléﬂac teb cgha&% bRshe ndeakiftd PET &f {:&%éﬁ%@hﬁﬁrb{elg\ﬁ :20% by weight

groun I 'nventi on astic and net

an@&é}g@é@l& lfrgoaeiels(iye %gn\&%?)hggh{f %ﬁﬂ!ﬁgﬁz%tﬁgbogtéb' Pease equivalent to

nan- by eakapi | ty are Pl astic cka

tha &n fo5 318, et ARCBENEaTL ik T 2PakaSs P fss%r@%&yvat&ﬂebv exposing
wi dely used for the kagi ng of carbonate roducts such

to avaterwith agulf range alkrylarg@ manyvmrb@@atsd@ogd?@
products. For each of these products there is sone
opti mum anount of bonation or carbon di oxide
(sonetines referred to in this docunent as "CO2")
ssure within the package to n??ntain its optinmm
quality. In conventional plastfc kaging, it is
difficult to nmaintain the CO pressure at this optimm
| evel for an nded period of time. Plastic packaging is
pernmeable to CO2 and over tine the pressure within the
Ie d|n1n|shes UItlnater, after a defined anmount of

o, = g
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rel ease of the carbon dioxide is regulated at a rate
approximately equal to the rate of carbon di oxi de | oss

wo eamsnsasd container. This invention is al so dP@BUS®AS/006268
to a nethod for replenishing carbon dioxide gas in a
car bonat ed beverage container. The nmethod conprises
i ns&nd agpect oA this naventiondsrte gliow earbppated: brveragesitobe stored for
or into a closure of the container; and subsequently

longey Wesibids dn thot locaitieas avitifout like oeetd dor diave iekpehsiven ddatings or cold
carbon di oxide regulator at a rate approxi mately equa

stdr@gé hondiohsOf  kARBP Todditions detdrags témperatardl can be quite high and
container. This invention is also directed to a

Sin%%cg,%g' Qﬁnéélﬁlﬁtgr%ff B5tHER! B ot _dﬂ)ﬁ&ni% ?i(ﬁ;?kgtiiigglsﬁﬂé?nperature,

carbonated beverage conprising a

stic..containe a a carbon _di oxi [ I r.
o85S FrrER e iBher s B BEdndas et e ntgrg! pressure
. a packaging systemfor maintaining a consistent . L
'"W%%P@ﬁﬁenc%ﬁ/ FRAMLHARGRIOHE JRYelYe ThYSpA; SYistRyn which can maintain a
overnol ding a preformaround an assenbly for a carbon )
stabilexaod censistendr intamnias presewe @and singressedishelftliéel iso particularly
a nmethod for making a packagi ng system for naintaining
adeactagebas.ent pressure in a carbonated beverage
conpri sing bl ending a carbon dioxide regulator into
the Aplodtedr asp&dtenf ahisUfiRdntion fiar t taNBwPasky light-@eighting of current
container for said carbonated beverage. This invention
caltorBted t?é\fe%%e?%étﬁ?g éi?({].qﬂgin?éiﬂx{h%?r Eﬁﬂﬁhf"ts‘?{elf-life. The rate of
conposi tion r replenishing carbon diroxide gas In a
car bonat ed beverage container copprisin l.yperic
pefPalioiL oL BAGKRSG S iversh dapedional g Yhe JiERQess pf the package
conmbi nations thereof. This invention is also directed .
wallp Ihiscacanamigatix pdvantagarus & makeRAckeong apHght-weight as possible
repl eni shi ng carbon di oxi de gas in a carbonated
whicly ezsadts inomalhithieknassnipeingiraducexd.e A aystemhwhichbextebds shelf-life of
and subsequently rel ease carbon di oxide. A "carbonated

coh@é’rﬁro’i@ﬂ?"pa%kagﬁ\gdvdﬂﬁlb%i Bbles ta i WIeiaHEr Wdlledi packaying a shelf-life
whi ch carbon di oxi de gas, in the range of about 2 to

. ) a t

eaf R to Y T rVB IR nRABREE éng BF eip BofllosnRgiieations that
.abou /.t al 3 I / O , wha .

i SBitharoby §APhs okl sreal” PétindBo el g8y, 8 Fontweighted
herein, is onposi tion }hat ts to maintain a nore .

furdigrov iUt st dpo o Be<arr Broua e uss,at Risge Grpensive bottle
a period of tinme by either slowy rel easing CO2

fabrigatiogeehnigw@s.ol | ed cheni cal reaction process or by
adsor bi ng and desorbing CO t hrough a physical process
wheimotter aspieet of thihiinventibre s perndptheanaimtdiring of a more optimum
equivalent to the CO2 | oss rate of the package.

andWth BBl caréiationaelatfer forigef befleds BRLiMERhUS yieldiRgAinePe consistent
cyclic organi c carbonates, organic carbonates such as

| . o .
pr@({ﬁidﬁ% gﬁg@g}‘fﬁggp@gyg;mé S%u‘ﬁ?%’f’ﬁ%ﬁﬁmd%@p}ﬁh gdjﬁgg]% in a beverage is

ene carbonate, Vv
| ycerin rbonat e, ,butyl ene carhbonate, diethyl ..

probatianel; o 188 ARG YOXHERIRSS G e BOMBIEThoisselved carbon
_dial kyl dicarbonate, or m xtures thereof; .inorganic
diexde seaceatratinm effectsorHuandi etheb Afeparties f, tigsbeverage. A stable

carbonate, cal cium carbonate, |ithium carbonate and
amoutt ofedissdiged afarbem | dicxiderwilli eywate toeal moess consistent taste of the

activated carbon, silica gels and coordi nation
bepgﬁwmabaucnetal organi c frameworks ("MOF's"), and

i sorecticular netal -organic franeworks (I RMOF' s). The

amount of CO2 regulator utili gd i s dependent upon the

anount of carbon dioxide rel €ase desired which is

dependent on the anmount of carbon dioxide [ ost from

the container over the shelf-life of the container.

Areas of the bottle in which the CO2 regul ator may be

pl aced include, but are not |imted to, the bottle

T T L . . o
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selected for its perneability to noisture and CO2. By

proper selection of the encapsul ating or barrier
w@olopneie4 t he rate of noi sture perneati on can PeT/UuS®ds/006268

to control the rate of CO2 rel ease and match the CO2

| oss rate of the Package thereby achieving a Egkage

whi ARotharAspest ohthis invendinstis ke icapirehal thed@tg selgage of carbon

for a period of time. This period of tine is referred
dioxideaandtbat thjsiralcase nate inotl natesghy exceadhéhe pexygation gate of the

used to regulate the release rate of CO2, the carbon

padkaye. doveegtdssufizaticiobearbonatesievieeage bottles sl adignificant problem
a suitable polymer selected for its perneability to

ang;@éﬂqaaéqg ripfire D8 e paED(agPef,%ﬁéc&%rﬁfé@rﬂﬁsafeﬂ?c(&%&eration. Any

CO2 generation can be regulated to match the
o35 E21 B ST B Bl ER GRS ot retase
cobino PRl i b SbRal I b ile St 5o toss rom e
r

extend shelf-l1ife may be incorporated through
papkage: ar lsgally.i the s¢lease f@e rhopid e enHgl tory plightygless than the
can be over-carbonated with the preci se amount of CO2
permaeatich batedbmibe package sindeshauld netiexceed alrate of 128% of the rate
regul ation period, and the CO2 perneability of the

of pafkeston Oheh< pBckAEB!l RSt ARbeé ableMéstelédd tHe/ CO, consistently
absorb this excess CO2 before the package can deform

ovEL 8 FIAORGET TRricHt (i BT AVaRATForer i &7 it #dihs and for at
| C§%%re ul ator should then rel ease the adsorbed carbon
Cq5 6% egF'a rate | ess than or preferably
approxi mately equivalent to the rate of carbaon digxide
| os&npthan Q%P@Cbgg kRigdnyqndions is thgl & 'WSFIf‘fEH%'@ﬁBQ tW\'&l regpect to the
uni form and stable internal CO2 pressure is
thermahtexiviredmepé rof dheepackage sysbcthfat dn ra y@renes renvironment when the
conpositions may be optim zed by proper drying,
carbumationabsses ane chiflady, ithatregglatonsdnatueally tdledserrhighve! dmounts of
known to those skilled in the art. It is preferred to

caftioh dib%iletthst AplaHiEh fe loBSeg:ar bon di oxi de regul ator so
that the space of the package is used efficiently.

A t%rnﬁmérv%ﬁvgc{ tﬁ?%%ﬁ@é’ﬁh . %X{to?ﬁré)rvﬁ%u%gééay#aﬁ% 8¢stem which can

pre-cnarge y Subj ec

envi ronnent of S so that, it absorhs .and, hol d
all G yeh eronglion W iadBasis SRS R RS A Rackege and allow
~during the nornmal use of the container. The carbon _
lightesweight bgtilest tor baedcasetatie depbelding camanated heyeraggs. Adding
in any nunber of ways. These include, but are not
extradartsohation gl theipointi of filling isea very edamimieakeinetrerd fon extending the
small cup or as a fabricated disk. These are

shelflifes bf sa®dnated-beverages-dndTiBassediRiagra the\packaygiegadf soft drinks
conmponents, the body of the closure, the carbon

| e r g |« r . r . . . «  sgn
anfl 0807 a1t St by e Bbfiy, of Mo hickge Gmitiin ihis higher inita

and can separ at it fro p e o . . .
ot dicr Ro Vi b Bubis” ae JETeEReR Wik cdfon dioxide wil

controlling the CO2 | oss rate of, the carbgn di oxjde_ ,
eXP@@@ﬁa@o@m e pf avespﬁﬁpanaﬁw afa'elpﬁgcarb%@o eneduring tkipg and will

pernmeation rate directly or by controlling the rate at
facilitatentherusecef vessels wilth arlewenpressutsarasistantaxi de

regul ator. Water and water vapor can act as an

activator in many systens. The anount of carbon

di oxi de regul ator can vary dependi ng on the

requi renents of the package. g r smaller increases in

shelf-life a thin insert nmay Be€ placed inside the

cl osure. For |arger effects, where nore carbon dioxide

regul ator woul d be required, the cup or plugclosure

design woul d all ow | arge anmounts of carbon di oxi de

regul ator to be used. The carbon di oxi de regul ator nmay

o . g . . o Y - I
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the nononer, trinmethyl ol propane carbonate acryl ate,

that is nade fromthe catal yzed reacti on between
wWQ@2mbkhgd46L- (hydr oxyl met hyl ) -1 , 3- propanedi ol  PCT/US2005/006268

(trinmethyl propane) and diethyl carbonate. Another set

of carbon dioxide regulators are_polyners that oxjidize

Lo Caror sioie sranlatien wihaise aeilale dhe Usesel senipmerswhich have

al i phati c pol yket ones, exanpl ewoul d i ncl ude pol yners
lowerdmoldylush eMaey qilasticsodreendtysuitablen fat/ packpgingy ¢arbenaiedhbeverages

carbon nonoxi de. One of the paraneters inportant to
beeatsanthéy Cahiet RbAtRMithe gRtihnals ﬁm'urész WHCH tain develop with

density of CO2 in the CO2 source. The higher the

caflsititéd sBft otriﬁt?(ﬁ.: %rtfoggar’téf&@ar'éﬁ&@g&lbﬁﬁ@ sOBh @3 épgijYpﬁ%ylt@ﬁg The use

unit vol une, _ ca _ I ncor por at (
or RS AS5e FMASE B 0B BB 285l opveno coi

varjety of materials and.their CO2 densities are shown

allo e MorB Sk BRTlY AlseRi fOTSALAG)G 9! IPUBALee Bsvieieses.
Sour cesAnot her chal l enge is regulating the rel ease of ]
coe Thisinverndiosohas bean deseribed dendhe | purpeses «f pilustsation only in
to the rate of loss of CO2 fromthe package. CO2

conpéctise witty dertaipt embaedidhdrtis oudhoweverctit da odcognized that various
source itself, controlling activation of the CO2

chafY &5 SadHitic iR GipfiveMhemts, aAA mMbdificatirizeiccliel stbited embodiments
nbranes, coatings or filns separating the CO2 source

me
| ..
m 89 it BY RS Perctfc KB TR SR, B1 TG WAt fape and spir
fio o&tiﬁizing the present invention is the volune, or
0 Wﬁ%? RBYQY- of the carbon di oxide regulator required to
produce sufficient anounts of CO2. In order to
cal cul ate the carbon di oxide regul ator insert or
thickness for a variety of reactant materials, a
series of calculations are nmade assum ng 100%
conversion of the carbonate reactant to CO2. In the
case of di- or tri- functional organic acids, one or
nore of the acid groups m ght react, but for purposes
of thecalculations in the chart below, it is assuned
that only one acid group reacts. The CaCO3 and fumaric
acid conmbination is included to denonstrate the effect
of a nore dense (higher yield of CO2 per vol une)
reactant pair. Finally, ethylene carbonate is shown as
an exanpl e of an organic source of carbonate, which
deconposes upon reaction with water and does not
require acidification. Table 2 bel ow shows the effect
of reactants on insert thickness. TABLE 2 Effect of
Reactants on Insert Thickness Bottle Type React ant
Calc. Insert Thkns. 12 oz. CSD 1 nol NaHCO3 + 1 nol
Ctric acid 0.2889" 12 oz. CSD 1 nol CaC33 + 1 nol
Fumaric acid 0.1602" 12 oz. Beer 1 nol NaHCO3 + 1 np
Ctric acid 0.1 134" 12 oz. Beer 1 nol CaC33 + 1 nol
Fumaric acid 0.0628" 12 oz. Beer ethylene carbonate
0.0423" 16 oz. Beer 1 nmol NaHCO3 + 1 nol Gtric acid
0.0758" 16 oz. Beer 1 nmobl CaCO3 + 1 nol Fumaric acid
0.0420" 16 oz. Beer ethyl ene carbonate 0.0283" In the
tabl e above, nono-ionization is assuned and the total
vol une of the insert or disc is also increased by the
addi tion of a non-reactive binding agent. Sone carbon
di oxi de regul ators maybe pre-charged with CO2 by
subjecting it to an environnment of CO2 gas so that it
absorbs and hol ds enough CO2 gas to replace CQ2 | ost
fromthe container during the gornal use of the
container. Preferably, the CB°7s rel eased from the
carbon dioxide regulator at a rate approxi mately equa
to the rate of CO2 perneation |oss fromthe container.
One nmet hod of charging the carbon di oxide regul at or
with CO2 is to place a disc or insert of the carbon

N L N o " - T I
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Bottles pre-saturated @00 psig CO2 0.2% The results
denonstrate that the shelf-life of a carbonated

whewensges can be extended by placi ng CO2 sat uredtBUS2005/006268

articles inside the bottles and that nol ecul ar sieves

are particularly effective regul ators. Experinent 4 -

Over-Pressurizing Bottles having nol ecul ar sieves with
An experinment was conducted to test the concept of

VVC[P.
8¢8iMyr essuri zing the bottle, storing the excess CO2

in the nol ecul ar sieves and rel easing the absorbed CO2

back into the bottle head space. Four sets of 12 oz.
bbt A @eethedcforcaplenishing ¢arbeon dioxide @asaind ac gagwnated beverage

Wi t | ce .e tested. The first set was a control
and%ﬁ@%‘ﬂaﬂﬁ@éﬁ%@h 4.0 volunes of CO2 only. The

second set yasnsdrihgedcarboh dioxibereyuksr into S&Id edtainer or into a
about 3 grams of finely powered 13X nol ecul ar sieves

dried under v&QsYRe SHBAIEHANARIARE in a test tube was
I I d i; ' .
Charged w T SEKiflg (AMdibbiddie 8 LT<r6h difiide regulator via

un-dried fi nelaycheymmieab@atBoh;maridecul ar si eves al so

cont ai ned i.n test tube wasg encl gsed withjn. the )

bott 6. Thelr REGUalNgh Jf (e e cartiio MOt rome said carbon
control bottl gfligst tt aft a"PAtEBAprBkifn tE@V@ 84l to the rate of
the two sets that| cc;ﬁé;a?i%nedat ﬁe nol e%%l ar asi vehs'j o therale o
showed an i ni wcagion dipikidedospfrom s:id contaisen e

i ndicating that the CO2 was absorbed by the nol ecul ar

sieves. The CO2 |level in the headspace of the bottles
themheneiatReg dofoermus e WherdiR! §4id! arbdhedRXidré§@dtor comprises
the CO back into the bottle. These two sets showed a o

t he fobtMeyig camonateseard organie srebanatesdndividuadly wrein combinations
co rgg to the control. For the foll ow ng exanpl es,

PET "b0 r'es wer e made by using conventi onal

i njection-blow nol di ng procedures. They were made from

a conventional PET bottle resin. The carbonated soft o
a3 dibe(roethodyef ¢laias 2 e eigsaid organia carkenataapaye a carbon dioxide
vol ' ] :

{ ol FShe Y of Cefikerthoul 22788 el O S pd e pentimeter

of 500 m _, a chanpagne base, a 1716 finish, which is

t he_neck and mputh of, the bottle, and used a .
Bt s GRS o herae carbpacioxid fRiSassd, dom said carbon
i 0%iclass RAHIALPLESED (i1 IRhRIBEbyA8F VEgor! PET

bottl es were condu plYaci ng & wei ghed anmount of
regul ator sanple into a testtube and placing it into

e ThB: meaad, St i, 2 bt 8o Sortih Slo, edfige? i an organic
conicafbondité N doiprfie®r Ryl - cHBoRaXet! ediagie ddiBbnates, ethylene

carbonated according to the nethod taught in US
Pat €atbauate.s prory/lere) capponates polyprepenatasbenateu sy carbonate,

in | al:,gat no ca j oxi ge inp t

pot BIIEBHRE " EactiPBiecy tibithe SEIBHNAS OB o Pipgnate.  ethy
despyidvembdiyatelS paitRylt Syrécarbbhite)nddialkyl caicatbdriate) and cyclic
The Coca- Col a Conpany. This directly corresponds to

t he CAFRANARARCHIBEBr essure in the bottles. Measurements

were made periodically to track the anount of CO2

remai ning in the package. A conversion factor for the

sb.giThle methaded dlaint dnwdereinheabon| Hoxigeuraleased dlommresaid carbon

of ., a termnol qgy, connonl y used. in the packagin ,
nadE9E REHRS A BicRy (ThelsaheaHictest ByarBBRat FoRiTgs. or fims,
& CdMARBAIRE 0P RY B6ABMatioNS thefesfe of CO2 is the amount

needed to dive one atnosphere of pressure to the

package at 20C. The conversi oggconstant was det erm ned
by placing a known anount of CO2 into a bottle and
measuring the CO2 | evel within one hour of sealing.
The conversion constant was determ ned at several
pressures and found to be constant within the
precision of our test. Shelf-life is determ ned by the

Y o " o " NN o
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TABLE 5 Shelf Life Extension with Various Ml ecul ar
Si eves The effect of drying tenperature on carbon

waolemzoglges et ent i on performance was al so neasurBdr/Uus2005/006268

Dryi ng nol ecul ar sieves often increases their capacity

for adsorption. Sieves were dried at 1200C for 15.5

hours and tested as descri bed above. Results are shown

i Tabl methodT4BLIEIN 1PRhereimar] oarbdpl diexiderre§uki@sis housed in an
After Drying at 1200Cdried at 2400C and tested as .
des#sesedhighdias, a thickness of betweer abput Ak irchestorahqut 0.3 inches,
of Drying Sieve at 2400C rface Area on Performance

npl e of 13X sieve powder was ground using a Spex M| I

8.1 Mthermethodaoftdlaie1 wheseiarshid chemicat reactiohuoffstep (i) comprises an
area.. The surface area and particle ldrich 13X sieves

bef XI9aLAA reA¢tAN- gr i nding is shown in Table 8. TABLE 8
Surface Area and Particle Size of Aldrich 13X Sieves

Before and After GindingSpecific Surface sqg.m/g Area

19.78be meth@toofeclpion flovheneiresaid chemicahrgactionlaf steys (i) comprises a
tes%ea ﬁls.descrt.i bed above using a nce CSD bottle with

PO WP IRNEHS HraflGRe gram of sieve. Results are shown 9.

TABLE 9 ffect of Surface Area of Ml ecul ar Sieves on

Car bonati on Retention Ml ecular Sieves in Tablet Form
ol & éuingthed cfps sreplienishing searionndigxistel Igassinagd cadnnated beverage

eit S delel ing the the vapor space of the bottle
or §B$a?'m¥TeerrS| g'%']r%% tablet in water inside the r.

Results are shown in Table 10. TABLE 10 Conpari son of
Mol ecul ar Sieve Tabl ets and Powder Ef f ect of Coati n%

to Mbdify PbriRiefinge eArbep diexigeegulatqnni saigrca)
tabl ets were han and dried at
1250C. They mg[og,ﬁg%gfsegavcﬁﬁgégahgol ution of General

El ectric Siili Regaldtiido 1he\ @idadey ofi garbgpnl digdde sfrah said carbon

Taniots wer e B PalEks oAl Ay apioRRIAN CaYRlula the rate of

dry at room t eaRRjrAdibkie I08SfroRPEAE cBRthiNgICoat ed

tablets were placed in the headspace of a twelve ounce
CSD bottle and tested as descri bed above, and the

r ts e s ip~Table 11. TABLE 11 .Effect of .

T oS Batetiin o xfierdinseid Golieh JafpaBiliafr is a sorbent tha
Mol epgbRs aricEyiissdquehtip falegsédegbbh dloxidlgasi nsert was
prepared by injection nolding a cup which would fit

inside the closure and also act as the liner seal
[ j ' 0 ] t :
{18 Bt Colalt? 0GnEER SaR carBofidlbR rpdullor Ry optionally
of bet prd-vlkargedcwitSEarboht diexidehesior topimiserting said carbon dioxide
i njection nolded, from pol yet hyl ene and pol ypropyl ene
and 'egtdatos e $31d eentaeEnt i on” per f or mance of nol ecul ar
sieves placed into these cups was tested as descri bed
above. Data is shown in Table 12. TABLE 12 Effect of
Pl dhegnitiicecof caintii@vwherein €hinscarbohrdiexide riigulator may optionally
70-7931 is | ypr opyl ene obtai ned from BP.955] | ow .
GenbPihasied By RaRS aBnnas of SAbsarball Bovids depUiBtor into a dosure
Conmpatfintsi of kalP LEstairfr v $aBsddddhtPSerptedsiii®ing said container
performance of 13X nol ecul ar sieves and Ascarite, "a
car bith alsuitahle ammt iof agrbeinrdiexide. are conpared as
descri bed above using 1g of each material. Results are
shown in Table 13. TABLE 13 Conparison of Carbonation
Retenti on of Mol ecul ar Sieves and Ascarite Acid
Activated Regul ator Systens A convienent nethod of
regul ating CO rel ease woul d be through contact of the
package with the beverage. Many carbonated soft drinks
are quite acidic, thusmaking_ggidity a convenient
trigger for CO2 release froma carbon di oxi de
regul ator incorporated into a PET bottle or closure.
Common aci ds found in beverages include phosphoric
acid and citric acid. Suitable carbon dioxide
regul ators for this concept would include inorganic

.y s .

S
@iper or into a
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bottles (6) and the internal |evel of CO2 nonitored.
The CO2 that evolved fromthe PET fil mextended the

WG bwshs4464 e as shown in Figure 10. Further di SBAUEESDNS/006268

of Exanples 5 and 6 Placing a suitable adsorbent

T8 el 7 Q803" B v ERfEI A5 Chltch OE raviatar comprises
i N hieliabehatdbiore smdrsubsequéstybeidéase carbba dicxide.

readily seen for Exanples 5 and 6. For Exanple 5, CO2
was added tocreate a carbonation | evel of 3.6 vol unes

el P et a4, e SR B, BRAR FEgullbr comprises

vol omadecwiar siewesisured wit hin one hour after sealing.
In each case, CO2 was rapidly adsorbed preventing the
over-carbonation fromaffecting the bottle. The

afts ThRaHeHA d’l’i’%:?aihh ¢4 \m!rsmsigh cBksdA ai%xi%: rbggnga%%mprises silica

over time resulting in a nuch nore constan

pr egels; emalegular t sievemciciays, Folivatedultmion, pzedlivels, weoordination
thirt d thirty-four. days for exanples. 5 and .
o5 BRBIRTS) y ekl Shige Hamelon T e CisPefiuly; metal organic
i n fahkdwaerkst hi gh vol une carbonat ed beverages are

packaged and sold. The ultimte shelf-life for

exanples 5 and 6 is significantly |onger than seen in

LR THEWRI 4P GRIA™, herdnB RSl 61 U85 (¥66AM8 Lo that said

over t I'n each case.
di f tarbom dioxXide wegulatiredess \wet corvelintot edntast avittasaikl carbonated
for a carbon dioxide regulator. As illustrated in

TabP8V&a08e found a wide variety of materials to be

effective. W exam ned the effect of drying

tenperature on carbon di oxi de regul at or performance.

V8. Tbermdethodt ofidaima $0 mdtereiecszid aagbanadidxigdemregelatdranay be blended
si eve base egul ators_to. achieve excell ent

ser HEPAbn o MM Bf SRRGEQNIERSE 8 SAPipRra ur e

| oner than conventionally used to dry these material s,

120 0C, gave sone iqprovenenp in performance. Drying
at9. W paekagiegmystararfer reaiotayungra nensistentnprgssure of a carbonated

si gni.fj t ease_in the r I on [j.0d, .
Ao PV ERR ORRIERES 2 Pyb . b8 SBBIRS S g carbon dioxice
woukghligtover y advant ageous in a nunber of carbon
di oxi de regul ator designs. Increasing the particle
size and surface area of the adsorbent resulted in a

el- TR .ncr i nethe . -whi .
20The' BABkadifl | SR, B I R dineteirt gid WoRUR ggmprises any
5. @_mténl*izhlsius@drbfar Bgalirg ?id eplast':d: mmiaiaealsaalcgaas‘ aplastic assembly of
particul ar carbon di oxi de regul at or wou e a matter
of ?8’9@'9‘%‘"@)&5’&'W?érﬂ’f'%t@f'éht.he%@- physical formof the

regulator will be inportant in devel oping an optim zed
carbon di oxi de regul ator design. W found that

ndsl. ¢ bel packagingesystemsafeciainmt1® wherdim saido€arbonatibxide regulator can

could he just as effective a.requl ator as,nolecylar .. .

o1 obE BEnieT in@rapE The S BrbiEisdth R peiiEn Sl Rpstic container,
t hesaRaubaire! of Sai@dineP niatémalt er of routine _
experinmentation. Coating a nolecular sieve tablet is

expected to be a particularly effective nmethod of

[ I r AR f f thi
el or at e FRkrei Taid forBboni dofidppauiator can
dur bednsmrtdd mitd shidi plgsticocdritainer bakaid closure in a form suitable for said
over - pressurization as a nethod for introducing
addpPtasiagentait®on di oxi de. We found silicone coatings
to be effective as shown in Table 11. An insert cup
assenbly represents one practggal nmethod for producing
a carbon di oxide regulator system W found that
pol yet hyl ene based insert cups could to be effective
as illustrated in Table 12. O her pol yol efins suitable
for such assenblies would include thernoplastic
pol yol efi n el ast oners, ethyl ene copol yners, such as

I L - R s "
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critical that the CO2 rel ease not occur prior to
filling of the package so that carbon di oxide

WO eshst4es performance is not lost in bottle sSPOT/EE®OS/H6268

variety of inorganic and organi c carbonates can be
bl ended i nto PET at concentration bel ow 20% by wei ght
and preferably under 10% by wei ght and achieve a rate

3. TR paekeaging s3@terdajfeoiint 99 tWisereil shidscarbeh alieidé regulator can
conventional PET package. These are activated b

. Y, .
expbRi PRt @ Raregulatornassembly aRyeovermaldingt 8 pegform around said
car [ aspect of this invention is
to gﬁﬂ%&?@%&%%ﬁ@?éﬁmﬁgﬁgﬁgges to be stored for |onger
periods in hot |ocations without the need for nore

sive coatings or cold sforage .conditions. |n_hat _
A0 ecko8Rg, Slite-of Sk s WBRFeiB SHiRrER Y faRgcated nto a
si ngastideon@ingrabi ity of bottles for carbon dioxide

is proportional to tenperature, CO2 |oss rates are
hi gher. Al so, due to these tenperatures the interna

essure inside the bottl.e n reach _dangerous.|leyels.
e pacladinh el e BT ol gh e Suiator can
Conbé aHEBY ast RiyeRIn i@ plastie conthihecr ease shelf-life
Is particul arly advant ageous. Anot her aspect of this
invention is to allow for light-weighting of current

r tgL ' ' LIy
RS oS50 M 0 ORI b A BRI Fobuttor can
i Nnvies addgd psaplayer imsdid ciosue. t hi ckness of the package
wall. It is econom cally advantageous to nake
packagi ng as |ight-weight as possible which results in

' e j r ﬂﬂﬁﬁ : [~ ¥ ;
\s??é}l\f- |t§§@oﬁc§?§gﬁ iace; a ggg]@agy%%ﬁvq\;w @é'@éﬁ‘gﬁqﬂ? consistent
gi vpreshurenir a \earbarhted blesgiagg comprsinglavieemetding al greform around
to that of conventional . packagi ng. Many of the bottles
i n ApFsRIbIVIRE Biasbon Hickide Gy |5 di rect ed
toward are in packages that cannot be |ightwei ghted

further without a further loss in shelf-life or _ _
28 blg methodu ok clgimay ewbgreim siaid ayermolding odcues ibynplacing said

t echni . _Anot her aspect of is invention. i,s to

oy RSRISY o B, pREBEE gShddliohal MiERidrP dndif Ayt subsequently
car fffid eaid refdrni afounenaad agssrhbls of tine thus

yi el ding a nore consistent product taste and quality.

The amount of di ssol ved carbon dioxide in a beverage
'@.fﬁé’ﬂﬂémog‘%'r <{Iaﬂn‘f e Wf'\repéiﬂ. &) Aot ei§‘°‘f‘é5ﬁcét@dt (Mo a plastic
cont ai ner. Ssol ved "carbon di oxrde ‘concentration

ef f emitaineld and ot her properties of the beverage. A

st abl e anobunt of dissolved carbon dioxide will equate

to a nore consistent taste of the beverge

oflu ter t hiS\ i [ (i :
SRR Bt {of! akRRE L Bigckdal BYERM or felitfining, 1 consistent
t hapresbure iireleasebordted Nnusverage récahprysieg deddinjea carbon dioxide
perneati.on. rate of the ckage. . Over-pressurizati on of .
b o BOUIAtEH e TR e YR ol BT th sk @ container
andfop 3Bid ERBohatedWiversgef the package, an econom c
and safety consideration. Any effective CO2 regul ating
system for a carbonated beverage bottle nmust not
rel ease carbon dioxide at a rate significantly greater
than the rate of CO2 | oss fromthe package. |deally,
the rel ease rate should be equal to or slightly |ess
than the perneation rate fromthe package and shoul d
not exceed a rate of 125% of the rate of perneation of
the package. It nust also be able to rel ease the CO2
consistently over a prol ongedggueriod of time ideally
over a period of up to three nonths and for at |east
two weeks. Anot her aspect of this invention is that it
is self-regulating with respect to the thernal
envi ronnent of the package such that in a warner
envi ronnment when the carbonation | osses are higher,

oy . o
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A nmethod for replenishing carbon dioxide gas in a
carbonat ed beverage contai ner conprising i. Inserting

wa@2manka di oxi de regul ator into said contai NneEPCDUSI004/606268

a closure of said container; and ii. Regulating the

r ase, of on dioxide from.said carbon.di oxi

BB B LS e B o BRI B cipic gas i
car goigathonsted b@@éragéoﬁbﬁﬁim?brc% ridfig Jé]?rrﬁﬁbh@drblfnates and
claim 10 wherein said carbon dioxide regul a is a

sor Begani¢ patbonptas, individdaliy, 9§ & cembinatioas dhereof.car bon

di oxi de gas. The nethod of claim 10 wherein said

carbon di oxi de regulator may optionally be pre-charged

v32. Mheacdrapositioni ofe clairno81 twheneire rsaidh pabyrnéric afdvbd)‘nates comprise
di oxi de regul ator .into said container. The nethod of

ol aPYsiEEaranale PolMErs.ant ear aiphati caghanate polyaers.
optionally be charged by placing an insert of said

carbon di oxide regulator into a closure or finish of

s38. Thecsurapositioraod clains@t wevereipn saidrqrgesicucarbonatesacamprise alkyl

G okatnates dialo iABBRSteRn eaNGs EalORate: Aropylens, carbonate,
di OpbRProRINt QArbeAARY, | §iR§I "BHrBOhates éénﬁ@séél"boﬁﬁfé butylene

I
subse uently release carbon di oxi de. 1%9The nmet hod
cl acatbpnaigh e disithyls satbonater o ethyll oRyrecartanatest enethy! pyrocarbonate

e PR SRR i d Rl bt AP R | sos s i ca

gel s, nol ecul ar sieves, clays, activated al um na,

zeol ites, coordination polyners, netal organic

f%ﬁec;@jpgg digxide iregulatari campesitian far replegyishing carbon dioxide gas in
fra h I h

i nser ;:ngodrilﬁl é%t%é\%(r g§é o(g@?}rgsneg oe{’%ﬁ any“?ﬁ%ﬂgﬁgfsn?hat absorb and
di osubsequently atieasd @asborotliogidlee i nto contact with said

car bonat ed beverage. 18. The method of claim 10 wherein

sai d carbon di oxide regulator may be bl ended directly

'3"5 Fheheo il & c?:?hd SPNRBRGH ShidS %Qté?‘a@stﬁa? absorb and
19. A packadi ng system mai ntal ni ng a consi st ent

pr esuhseqm‘ntla relzabe cattzah diexiseawpmprisgpmodequiprasieves.

closure, a plastic container, and a carbon dioxide

regul ator. 20. The packaging system of claim 19

VB TAEN cBApdsftions WFe cRAMPI34S 8pherlh "BHi@T hitltérials €¢hdtOabsorb and
sealing said plastic container, such as a plastic
asséume;quﬂntlyarebeaﬁeoganbenadiexwenmmmseersulma gelsr enalecular sieves,

i oupue TRl A, o e A RrBBRY "pBliesS RO organic

nmat frahfdworks,eshd BorgctidurRe ntatabongadil framerorial. ner, said
closure, or said |iner material. 2.The packagi ng

system of claim 19 wherein said carbon dioxide

regul ator can be inserted into said plastic container
or said closure in a formsuitable for said plastic
cont ai ner. 23. The packagi ng system of claim 19 wherein
sai d carbon dioxide regul ator can be part of a
regul at or assenbly by overnol di ng a preform around
said regul ator assenbly using PET. 24. The packagi ng
system of claim 23 wherein said preformis fabricated
into a plastic container. 25. The packagi ng system of
claim 19 wherein said carbon dioxide regul ator can be
added as a layer in said plastic container. 26. The
packagi ng system of claim 19 wherein said carbon

di oxi de regul ator can be added as a |l ayer in said

cl osure. 27. A nethod for nmaking a packagi ng system for
mai ntai ni ng a consi stent pressure in a carbonated
beverage conpri sing overnoldhng a preform around an
assenbly for a carbon dioxide regulator. 28. The

nmet hod of claim 27 wherein said overnol ding occurs by
pl aci ng said assenbly on a core pin of a conventiona
i njection nold and subsequently nol ding said preform
around sald assenbly ~29. The nethod of cIa|n127

Y - r 1. 0 4 o .



