ANTI MALARI AL COVPOUNDS W TH FLEXI BLE SI DE- CHAI NS

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@ppbiogsasd on cl ai ms the benefit of U S. Provi sPOEk2008/079213

Application No. 60/978,375, filed on Cctober 8, 2007.

FI ELD OF THE | NVENTI ON [ 0002] The present invention

el at eSRAPIBACTING INJECPARIIESS OLIREOIB BSOS

the treatnment of nmalaria and net hods of i ng an

usi ng the conpounds. BACKGROUND COF THE | NVENTI ON

over o, 7 GRS RERRATIEH, 18 REL AT RF Do e

est i mat eghiyapplieaddr disinsemnd bdhefX SRNISZ RhfeNA pMER)ion No.

Malaria is a potentially fatal blood di sease caused by
& padBeP: @3 Ated inghe Ua% ent@wlTr@dmfrrhrOfﬁn@l on flatedter 9,
hostzﬁo,p)b tﬁb%eﬁﬂ&@gﬁll ﬁé w];htere are four human
par asi e THe el parum

(P.fal ci parum, PI asm)dl um VI vax (P Vi vax),
Pl asnmodi um nal ari ae and Pl asnodi um oval e

(P. ovale) of whi CWI%LQ QWCTEE‘I‘ME@TI@§DOHQ bl e for
t of '

danger ous e ventibh 14 bOe AR iR ERR M ok drue

1eel Kelkvene mzglinhermulditnsal so because it changes the

canses tho cor BAGKERAUSD Fharrb i g

vessel s. pihbee@689RS dangerous when the infected

bl ood cells stick to the blood vessels, obstructing

bl ood fl @chsemqumﬂh@suguaf esedyuoflaél thé cellseriitied bodyato produce
r_ani nmal

rosatres ad s bl e BhmaRlSH o JoRREn el BB e L

1sur iblhdant Bl tigkks 18 alay alihe THRQERZSY hRfndriav@licH @e bBgy
l'iver, where they invade hepatocytes (liver cells) and

undéregices blepd Eligeseda thrgughetharigeptioneaidgod oVbpra pelsenie
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happgp g&@%%%ésg lugf%ﬁ?o% Tfoosd V\C/iel igo %?%(%SQ %g?rég%cgg ri‘?‘om St%res
mer oz dietigsud Meleamld@ thetivél dhebedl’s gluaodt levilengo an

i ntraeryt héoc ytj.c cycle of devel opnent. Duri ng]| t he

fi r Seeuldied By psubip tI@?uhnnlﬁ @PeEPigs hormape Habiscnagiipily segreted
ar asi t -

e s R o el Bl RO vit

par asumeoﬁamrgjs to met abol i ze henogl obi n. The next

phase is y40) sta e, during which the

D s t o Whtun BRI S Cr e ise Tl Birsicsgekeses a

| ar Qﬁfurai%gﬂ(eﬁff%)s'&hﬁ%al‘léﬁ e @i‘ﬁ'é%%ai@%hﬁlm%ﬁsﬁéé &% addition to
Fi nal | &ar asite divides asexually to forma

mul tnrmdllneatx u:umt irispinto pracess flee gln@bsgfcomm isycihe bladde
d cell rsts e re ased nerozoit

25 oAb Ak p e Bisf, BRE-CRst MRub SaRRan TR F52hi

el eqh¢ BikdrGo S©beNendPldadHe ViileldaydsaoE 6f Bemil B)taking place.

Nati onal Laboratory, University of California). As the

par Bscaeseribg livads pptpraducingsglpedse gnd igreisisnifigient additional

nodi; r d

a2 G ARRANEE KhER AR STl lnd OfoEEldooidppsls of
i nf ettty ldbddhatelchmisiclaivelyaohitentcagithdiabloed ghitofdlevels
grai ostructlng bl ood flow, a condition called
3 rl’é‘i}lit FRamE o9 Mgty addition, continuous rupturing of
i nfected ni.nf as
a result ? ga{%’ 18%%@"}%& gwngjé%gllrl#@ﬁ]ny ?%Hp@é%gtg g a
r edudeddogiucose aheé inpidoghuadt ]emis of inselm. rlddrdrro tlo oeljdrgypes of
fromthe bone marrow (dyserythropoiesis) inevitably
| eads to anaemi a. [0005] Druglr esi stant mal aria has
beconme one of the nost inportant problens in malaria
control. Cinical resistance in vivo has been reported
to all antinmalarial drugs except artemsinin and its
derivatives. The WHO reconmendati ons for the treatnent
of drug resistant infections include the use of
art em SI n| ns [ n conbl nat| on WI t h ot her cl asses of
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(DHFR), a key enzyne for maintaining pools of reduced
folates. In the malarial parasites, DHFR exists as a
W@209/0¢895¢ he bi functi onal enzyne di hydr of ol at ePCT/US2008/079213

reduct ase-t hym dyl ate synt hase (DHFRTS), and acts by
reduci ng di hydrofol ate to tetrahydrofol ate, which is

sub t t ;

o, 10T eR RET YT IRPEPoP TR difhstes thebady produges no

ut i linsodid. Ipythe barly stygeatod Tyypaf Wiebetes, EBhough the pducreas does

deoxyt hym dyl.ate, a,c onent of i.ch.is . .
c oo SHIF YR s he LR RBL Al piedipe (i fitpin e the rghs time
| nhiogbitd Kty af celbgRor@midliAshilihNa edHaitRInt krRRvmOds iRMin
synthesis and in parasite death. These inhibitors,

al saeqsiaws as antifolates, are therefore potentially
useful dr al nst ahnfectious agents [ ovid h

ey can o LEe B ob R SEin O p Rk, o8t B URENN Whecs
par agiTyps 2 \didbarytis thdbsdsafitheahéal-ighiced tiknghhseingdid @leade.
t he host. [oooz%J I nhi bitors of DHFR _generally known |
as antherabseaceof dhe Hist-phase dosuliprdepshabe liseewilsriveretvs its

be : . Lale | _ : .
o 1S BRRIADLS oL MRS S e 1b ke
18, 4-gpiticant mcpiyme nheh tle; baiybegdmis it ptoiduasndvh ghue ofe, thwduigh the
different substituents on posjtions 1 and 2 of the .

di hydgestion a’éﬁ_ e SiFpbdrt Ploh ggmaﬁgle%el&ﬁ Pefignts with

di ang; JH R ool ﬂ)‘oﬂﬁ’gh é@éi‘%aﬁﬁélﬁ%ﬁﬁﬁoh RndPESEN AZREEMA! €

al so good 1 nhibitors of bacterial DHFR, and ‘hav

ant iHpget@ydeabia agtdey ghugoseAbtaltecigimneuedlbgieansithin proteins in the

DY e PR s a5 B b i R e indon
1der iofaldiMamin e HbaeY iof erABRITEIbodM dsels Wah IBb@ki@emia

parasites, they are not effective in vivo after oral
admiosPering eftehcashaneadithafiny blordresselesventaally prapladowesnd

whi e a ' i N 1he.

A AP RS 00 S B B o

r esidkadiee fgen@nahdrye nnigasddowiof Bedshtomanbgsor efrcbiith

nmut at i ons, _p@r onpting .the need for novel .drugs which

ar e 1BftheRatipheryh BetstR] b 1§9HiriAg APERIIeR fhthesHemEissst ant
trains ' [ o 3 ;o

Zgl SO has%gg{a@ﬁ]%se ﬁdr ugs(a?rsuasf%§k E%@egt’ggllﬁe{gtgia\gl? ?3%%%%(‘? 5

t he HardgluteseDdbdnevercl¢tvaedabatrths pantias gedepss asipyph®,

or inhibit it to ei riruch | esser,,deqgree, as, ot hE{lvvi ?e

t heysSFR{F MAPErdRaky¥ 4G pROHOT fRsufin. Iapapgtient with carly Type 2

charaededdl flelfaficr@fs EMGHATEGINIYSA s@tS3& MRlaleR3thdubt of

host toxicity. It 1s also preferable that these drugs

do nesullmatiewsivemiliis ceots airhd e when digeaieen pialmostovecand

h ill. h t i ni st f tly i

ot v iyl FReRFRS B0 *Fhit iPRURNEnsed emogpuor
W t inbe 1added ddangasial bt VEHDO AL Pgs he Shaleddkiresie Rhadd
of bacteria co-existing during the anti-malari al

t r esmasmlreafip oogprogpacd pangreas, wkdengpay deadita i peore rapid
deri | S ' I - 15.
oAV UL R RRAG, A0 LR OB
dr ugSdcesd, sb@niuck insaiinaftef digedtian lerds o weighDgaia whiok glay
t hey al so shom1t0ﬁi 1ty in ani mal nodels (see Knight
3 Furthgggracerpas thodigedspgendifion) . (1982) 76:1-7) and
their manufacturing involves the production of a

hi ghly toxic by-product, TCDD, which nust be strictly
controlled to a ppb | evel. Several conpounds related
to PS-15 have been synt hesized and sone have been
under clinical trials (Jensen<et al, J. Med. Chem
(2001) 44:3925-31; U S. Patent No. 5,322,858 (1994);
and Shearer et al, J. Med. Chem (2005) 48:2805-2813).
It was specul ated that WR99210 binds to the DHFR, but
the actual details of binding were unknown until a
crystal structure of the enzyne-inhibitor conpl ex was
reported reveal i ng nol ecul ar interactions
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strain) of malaria is a strain that is resistant to at

| east one drag (e.g., anti-DHFR drag). Such antifol ate
waelzwge4895c| ude, but are not limted to, cycl ogeeriU§2008/079213

chl orcycl oguani |, and pyrinmethamne. In one preferred

enbodi nent, the antifolate-resistant strain of malaria

has at |

cequence C reitaac Anlefls AP Didbekds s RERl A,

59( Cys- >Megiyse pa8éBe mith A 1 cﬂﬂﬁ(tﬁ@md@ﬂih mp, mm’mﬁi the4(

e->Leu). |n anothe ferred.e dinment,.th

ot gt o Rt RS e T it i R apaRY & it pagrapoThe
el afch@ndn8f THES2 alabbed 1ctaYl/? TS AiihOASnAgBmbhSofldiftRnd
protei n sequence, inclu 16( Al a->Val ), 51(Asn->He),
59( @igcsm@gthomg(egﬁnl. m,dshmg omps‘ée;aimmﬂlrough diet and

ant FSERE aREds At PR BhG e Ry RIBE Bt

mal paiiénts hath Tas 2ailaﬁemswriem1mh@bma§e i ot18ngdriFR

protein sequence, including 16(Ala-"Val) and

108 (ssféiclmrrﬂrqatmqrﬁéowwew h ygious mepripiuinrddnedisaiong
|

| P Shal MESIIO LR PR URYEINB b Bebfi BB by

160 rmhe paiceds ,d:fy inencasing twl sanshawi;}soﬁmaﬁﬁm@hhylw céllsaby

par ent er al te. Howev ot her forns
admi FAL&C{%@P & Ga%mapgtﬁéleﬁ%wr By agme B@mﬂaﬂon of these

DESGRRabisHs %e&"ﬁe@%WsN@h&Q@& # thifh i RERAnage the
invention Is best understood when read in Conj UnCtl on
Wi t Wlitehee d&cﬁnﬁawd ggndralijuhas significint side vdedts) such as weight

| 1 ustrat d ' ts, Jt i .

unadhb S rrgayEr Bebaie SFRE bR shhor g resiments

50 thghySREents vateTRRA #RBdes ditEadas @bl thnt BEd BV GiAiS1S-
he chem cal structures shown in the Figures are

f ur trhguiredpsdinstberapy to sppagiteeinmetbelifan.speci fi cat i on.

[ 0018] Fi ch e

Pl 13, (}8%"5% téeraa}r ggéﬂe%ﬁl%%ect E)g eogg %@Oﬁ%%ﬁ[sgg lttrlégt dz%etes
str Um:elﬂﬁrdpfy uEﬂeﬂ%! ink O 2OdnininBir g IevarhlUajetabBsoftifgilin each
chenical_ structure of P153. [0Q021] Figure 4

i |1 e Heess inpeions eppdgiof §iimweﬁtfmr@ %kvnefszng pesebpyection

P00 5 B Ry PP F e BRI, St HE sl Brnday

P135iridR Athdughitids E‘Eﬂlmeﬁﬂegxrﬁtn) is a{:@a@ﬂﬂ]as Eitfgonee, #t has

il strates he chenj cal ructure. of, P195 (R = Et). .

and IPDHaHnR ﬁr%topanf@fe gﬁﬂ@-ﬁﬂ@%ﬁﬁ%@ﬂﬁﬂ%& hepelet pahinsuin

¢ her@ b 1R ihSHvehRn&d addBdn &&e@di‘& R 381k Sltilns t&td) not to

[0026] Figure 9 illustrates the plasma concentrations

of R2®y adevpikelOwith sheQuressribad tm@iewhbﬂegmmgmdwe often
nistration,.of P218 (free acid) and oral

2gdm IPLeReRlBefigd b1 05 (ester prodrug). DETAI LED

DESCRI PTI XarFmpbiffandl N\ k@b brobefBe B@malisteda] mb@n

[0027] The resent I nvention provides novel i nhi bitors
whi cﬂmeatl@n o r@mrml@a@gbe petbrahingracton pwfﬁe@f ingwliradn

antif ol ate- resi nt L in
AR PE ShbE A bl AR AL T 008
(P. faltedupaidbades ré@flﬁm Blobd frelidd Rvele SiSBigamithm several minutes
P.fal ci parum strains have nutations at_positions, 108

3(05 er¢iike p@rhg%ﬁ@dqlm of gluep s¢ gggaaq, @ﬁelngytcgntrast injected

i sol

(; soreal Gters B UEKFUBLAL sk REOURURE o Bt BhrB it 80
st r ajonl O6fmiBufealfdlipang meaafecﬁasoﬁmgwiai lonsaminsplasi ti ons
16 (alanine to valine) and 108 (serine to threonine).
It is possible that they act not only on di hydrofol ate
reduct ase, but also on other targets in the nalarial
parasites or host responses leading to effective
parasite killing. The antimal ari al conpounds of the
present invention have relatively lowtoxicity to the
manmal i an host and are potent when administered in
phar maceut i cal con‘posn t| ons. One maj or advant age of
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NR COOR, NR COR, CN, COOR, CONR 2, OCCR, COR, and

NO2, wherein each Ris independently H, Cl1-C8 al kyl.
WE2000844984 er oal kyl , Cl1-C8 acyl, C2-C8 het er oacBRdT/US2008/079213
C6-C10 aryl or C5-C10 heteroaryl. Al kyl, alkenyl and

al kynyl groups can al so be substituted by Cl1-C8 acyl,

C2- C8 hetepoRfydl soBokiOmainbeth EMsh dBLE! B Wk vein of
each of which can be substituted by the substituents

t hatdigbetic agpmipimmedattlyrbefdre eptang 4 meilam gudiepof ©®O34gnous
Wi l.e "al k

vy s Rt it R S RhRed Piiter BT b el Biiose

usedoh®fces Rodr® fElRSENE BR: Bedl MONEWSE fof a RAfetR 0P FRIdiGL
group that is connected via a ring carbon atom and

cy EPasans yteAvRyoUs iRiggtigreofisadinbwiere saeh mealds not a practical
car kﬁ%}%@j ic non-aromatic group that is connected to
t he 'nol*ecul e through an alkyl linker. Simlarly,
" het er ocyreyd{ therhgy eproegnkeritoindesdin thatraemowaatemat i C

cycl.ic grqup, that contains at |easf one heteroatom as
ar i"f\‘@acﬁ’éﬁ% i t&ﬁa9§%?f RIS HRAG HsRn 9@?%5%3@&&1@0&@:

Vi a i . i . - I . . .
ooVl Aol A0wER, Oftn il thliraidting tnsylin analogs,
1§r ogeak atlin EvelbnpEcalhdodeer witbinHdrto ¥dlnsiautes follrvaug thea

i nker. .Thg si zes, and, subhsti t ugnts it hat are suitable .

f or RIFENQy esw@re, rapidqchng F1ER galoesdn at dAgHARLY mipe
het Qﬁ@ﬁbﬁ%ﬁé&%'iké(#lin%l@?ﬁ%? fiﬁb@cic‘s %@in%%liﬁ%hérﬁ@s@qnﬁnue to

descri bed above for al kyl groups. 'As used herein,
t hedweve edequalslevelnof tdulin pregent ehike initiatien of amddrndéoo

bond or, .t as_| as the ri.ng.is _not.aromatic, .
[ 0038 eh g inteent kg mdits. LS 1ae il UplySey S syt in
1@”0@&61@1}&:&@1&21 Epedlidd ngeaT biset. MattRénhdié\thé18xdebve insulin

wel | -known characteristics of aromaticity; exanples

i nclhetEcopBeR)s mar acsHlipnampbnorgally foyy leyel of blood glucose

n het r r . mn mn -, n .
o BRI QTR0b e, HORIRTARAY Lo LE0F LR, Sl vy
conteanfusas, imcrgsakhdaetr ateplmenger, smeatengweideipatesnsAt very low
selected fromO S and.N. The . inc¢lusion of a

het eaﬁw% \ Qr hynoglygepimeandesyt indoss HheApReIRgness rienad

el levRs d_@eiﬂfﬂ%&hﬁﬁg fd ﬂﬁ?&n&&%h%hbé@@st KERBRAIRIIrADA,

systens I nclude nonocyclic - aromati c groups such
as pysuloydsingdinbeticchatienty hnezomaneragehli. 2 sarlous hypeglydemic
pyrrolyl, razol vyl ,.thiazolyl, oxazolyl, and

P st e Yoot W EHinty oS iioliel csesnavanomy

f usingisaRem@hatidiese nmonocyclic groups with a phenyl

ring or with any of the heteroaromati c nonocyclic

groups t oBécgrsn the Gorearuirssi afyegulio dghvarp tsihetblems! plays such an
i-ndol yl .. benzi.m dazel yl, indazoelyl, .benzetri.azolyl.,. .

s oduasrgEor e e tidser SRR Yor T SRS yinsotin
pyr aaOhjpbled)bulindtibinadddles tel blodiuhb@rapidiythan the rapid acting
cinnolinyl, and the |ike. Any nonocyclic or fused ring
bi cy@Fyld apgkagem whi ch has the characteristics of

aromati ci ] : : b SEL ] : :

b oughout Fepr i Bbiel ke A & sRh Plhpid acting

def i injectabie inkuliradommpasitiohs déth ilnpoyvet istbdity apd raphibomsetst

| east the ring which is directly attached to the
emedH8Br of the nol ecul e has the characteristics of
aromaticity. Typically, the ring systens contain 5-12
ring nmenber atons. Preferably the nonocyclic

heteroaryls contain 5-6 ring nenbers, and the bicyclic
heteroaryls contain 8-10 ring nenbers.[0036] Aryl and

het eroaryl nopieties nay be subfstituted with a vari ety
of substituents including Cl-C8 al kyl, C2-C8 al kenyl,
C2-C8 al kynyl, C5-C12 aryl, Ci1-C8 acyl, and

het erof orns of these, each of which can itself be

further substituted; other substituents for aryl and
het eroaryl noieties include halo, OR NR2, SR SOX2R
S2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COCR,

P —



| east one group, and in sonme enbodinments it is

substituted by at |east one group selected fromthe
WQ@e@ap489onsi sti ng of acyl, benzoxazol yl, nitroPCT/US2008/079213

car boxyl, carboxyal kyl C(I-3), carboxyal kyl C(I -3) oxy,

al kyl C(I - 3) oxycar bonyl al kyl C(I -3),

al kyl C(I 3) oxycar q?gw ol yl,
tetrazol yl al kyl C: | - gﬁ%% tégt'¥§¥o yI%)]QEg/?%%I - 3) oxy;
and Ar i dnepiablenaduliy fernpdbiidnstveith imypraduli ttatohyl and rapid
substituents or har mpceut i cal cceptabl e salt
* he gt Of rireciie deReBer Rt R otu B RLed by
| eastib@ihedil) WRrRBhBaL® Gt A hiBLadhiAlR266NS 18 teSeRfred
CO2R , ngZ)I-BCOO? , O(CH2)1-3COOR, tetrazolyl, =
b CHzmbodinpesntsthe &nrpiulationg ag(adpayistesdda pubcgiapbousiniscéom
R iswHOr .al kyl . 1n_anot her .enbodi nent may, be
r ur e O P St s LS PSR R LBl p R 7 ons
by akssoRitiba agdnt SaldsdptiotgInt addigheat edifieas Bl ty lpreferred
substituted al k¥l , cycloal kyl, substituted cycloal kyl_,
v

t ri fempeduneitihe orgrjgtioncopieinsthymeg insuin, a piae shelator such as
am [ ] : i

o ¢ PP TR R b B8R Bl sudH A Uho Bl L KPHAL N e
1Dor rédpidiyrabsordbed habd the KIHS straatrhwhen adamidisneédyy sutanthnéeus
typi.cally contains 0-2 and preferably 0 or 1 such

opt iI"BRF S ubst i tuents. [0047] Wien Ar is

het er oar qid Grefdrfdd enitfodHRht NGe SHPEE is b dedbs 28 d
nore avail a Ilgreposi telr%ns by ’aneal kyl ,S Igubstei tsut elc? Pvider
al kyih a steyidd wal. Kihis issmbet ivitht adiluspt tovdikipl a pharmaceutically

trifl t hyl |, substit I ,

o rsCRE st s RS RSl i DA
1_'3i t F&ss@ﬁﬁioﬁ@@eﬂtisli@h aé’éi@fcﬁ!c[@ﬂlo%b&fbﬁel&ﬁt fheftRhe ¢ When
it is a heteroaromatic ring include hal o, CF3,

met Herynisagitnrdn appthepgabodimsanihedpiydiaiinstates ashdrozen

het er Qar {.Co OQroup repr nted by Ar is

unsu’B@?’frg{}?%ed&’. fo?B%ﬁ@ﬁon?ﬁ%ﬁ%gti mal ari al conpounds of

the present edBRIEEDESORIPTIONOF TEE DRAWINGS and

pharmaceutically acceptable salts. The_invention al so

i ncl udes IpEaertee @dkice dimensinpebichrpaic elinsdimihaying exposed

%Oea%rﬁé@clﬁg%@%ﬂﬂ %v@xfiaig Q{i%@ieédi& ﬁﬁk&ﬁﬁgoﬂ‘%ﬁdﬂﬁ% a]ting
east one pharmaceutically acceptable excipient. In

pr efagenst) enippipaietrtsize tbmeasktied ghaeet is not water.

Where a chiral, center is present. in a cojpound . qf

For nul a (Furerhis 2shvemiticahagrae o dusraseh!! idmuce 1Hsp o

enant QIR in@lindRSHE68 HR! a 9bndrREaRBIPOURG @ M8 NhyRSof

m xtures of enantionmers or diastereoners, including
r ac émingortrliztd ped epiflediabieliFHé onmiehtiienn dilison 16 db adessiver

rodr,u that are readily transfornmed in vivo into a
‘%orrp%‘&ﬂ%’%@%r mula (1). Exanples of these prodrugs

include spibgfel Jalin@BbdRE bMadhd ¥E@SpREIR vilrARsAN Rghsport
nitrogen is substituted wth an acyl group, typically
a Clicomulagiyt ingpbu pn migroumtsy thyeudhtssk apithelial celihm the
conpounds;,wher. ei C I i i LNto
LT s e G S Y A
Wi t hfuadtidd efactd dated B dssErticA apait] EOTOUNa®todndayd.45

g}r oup derived froman am no aci dsuch as gll yci ne,
aningenl. sdile the ac conesntiationy ayergrearied ag dolvs: Figure 3a,

i sol ine, : [ : :

i petraigaoi S\ FRRLEL, SHRBRKELEA B8 kL), Sfcinl acd
of t efd.4refmileddydc acid €0.0hey/@ai ¢ and@diit ycid€C9 Inad/ed. dyd
endogenous am dases and esterases. [0050] Further
enconpassed are the synthetic%brocesses of making the
above conpounds. The synthetic processes of making

5- al koxy- 6-substituted-2, 4-diarninopyrirnidines in
certain enbodi nents involve (9-al kylation of

5- hydr oxy- 6- subst it ut ed- 2, 4-di am nopyrim dine with

al kyl halide or alkyl nesylate in the presence of a
base. [0051] In another aspect, the invention provides

o o g, . Y



carried out between about 25-80 OC but preferably at
25-30 OC. For a nore detailed description of the

WO 2wenis9fw see the foll ow ng patents and publ i ce@T/G82908/079213
i ncorporated herein by reference in their entirety
(i.e., US. Patent Nos. 4,179,562 and 4,374, 136; GB
208386he A FH ﬁﬁé&?ﬁ%f{oﬁl‘%{ﬁ%@bnﬂla@&ﬂgp ﬂg/rﬁg Fl!i}hz?ric

gener al Structure are nown’ i n
r eadicldy(1 28apg/ed.)fand Qrabipacidt(D.3R nmg‘/nﬂ[bu,qﬁé remgmie?u n”ﬂwo hnyne

can POt A0 Pl A0 ST FIGGE compERT iR Kestls ar

t eChildafl s SUBIRUASaRYADeFraf ineibur X hEact i on,
crystal I'i zati on and/or col utm chr onat ogr aphy

Plydr ochl digure 4amud 4b aesr grpﬁwqfaf@ aio lnallnytreawép@‘p {aiphdative
sal t, fhe co u f For readi
ore 61§sru(f)18 i mzcrgmn?(sg nt'i]u oral ”'Bl ela&ﬁ &ei m the tgapngwgh?sy

aci ghewh lizesig@.ma Ii:gntp@nh@ﬂxfﬂa@@it ﬂ%@ol&ﬁbﬁ age@ﬁs lvﬁihvﬁkﬂwnhout
known in the art. The acid is often added t

s ol Bkitome @Dgﬁ@ﬂeﬁ%d @mdw thollewmotavgmerr (ﬂo?moa Nph
t

| Rl ARG 100 (030 S 5* ORAGHC AU 02 gl

l0ndesil cadc aaﬂ\(ﬁﬁﬂmgmhb (Engam 4 pyd szd hodat 4186 mg/‘hrﬂn

conyv, rted to sal t. rochl orjde salt.
v.) ¢ %me@s%%%@ aaﬁég HsFoRiets bR of

the C@ﬁ%;amlvg%ﬁ sigonmpounds [ 0057] The antimal ari al
conmpounds or antifolates may be formul ated as

phar maceUfigwalssis acgraaaél afse @Imrmlnsuim mm throfight ¢rel epithelial
[ d t hat .

01 s P OB Et y  Sh ERERP At hernit e e enof igferent
181 ndiB@itRE. Tﬁﬁsﬁlﬁ{ bMmBkhal @'m@’ﬁﬂ]} Fromela bSluMbh BodtRmgand

mutant {e.g., single mutant, nultiple nutant)

di hyadwteme %ql@ m@am%ﬁ@bﬂmcwxf eméphﬂlﬁarsmﬁtherﬁameug

r es'rﬁ&gp(t. %@gntlregﬁm (E%ﬁ%i@mb{ ?’iﬁ\lv re'a %%ﬂ{omgh%?ﬁ%g ﬁelﬁ\l cells
pharnace I'ca he” i nven

general melsturidl(suratlatiec iy @ﬁlcf{)@’folés)r Mbeahtamrandre no
adm ni strati on_are well described in the scientific

i t eshglatnr CQHUP?&#%%@% PraMebdde T eatndStiences,
Hpack PUti* Gni? %9 mﬁh SasL iR plarmAdyvh A& Stect of jnsulin

phar maceut caI ations can be prepared according
t o amypared with ciriownidiand FAET A2 Upn liuneamssbiecse tamnpared to

o CREMARRH B i BROMITL A ERA3T0), hiaiis Sopet on

in a@m/}ggnventl onal 'y acceptabl e way including via
oral adnTnistration and via parenteral routes. Oal
adnmi ni st rlagumn’? is9 grapdf efrthe i ¥ivr pharmacokemticafifect of insulin

| | teral i '
80 orBe e ih B ki Fa i R SadtR) BLOLARHLAC
rml aR®amsﬁi|1ﬂ SsiceAkaAton (BNQODPIRS AT 6ved Eine @lihiteHe M¥in
Table 1: Anti-mal ari al activity and oral

bi oaxedudsdtiSEMy0-00) tindin dose webdp il ediecd pyri ni di ne.
0058] T t
e S 0 D R s T

di hygtepdred azthrétsic @eimmﬂezcb’m i€ Of dRbticIype 2 Pyfients, cHonfpared
AIthou h. WR99210 i s active a a| st nonr(g st ant
Bl D) over

MH A REsandiiant Al P &ith slognglop
paf ik sy THOAGALe 1th VR Jﬁﬁkﬁtﬁ@mﬁgﬁ@féﬁpﬁéﬂ ic,

adm nistration to mc ecte

i ts afjéstedfoy each }sanibﬂﬂmsedamtmxrroadﬁmsdsuiﬁl therepy.onpound
is adm ni stered by the oral éﬁte(i.e., hi gh ED 0O

val ue). This reduction has be found to be due to the
poor oral bioavailability of WR99210 conpared to

cycl oguani | and pyrinmet ham ne. Tabl e 2: Anti bacteri al
activities of the novel 2,4-diam nopyrimdine
derivative conmpounds conpared to trinethoprimand

pyri met ham ne. Mnimal inhibitory concentration (nV
Con'pounds S. aur eus E coI| Tr| met hoprim 1 < MC < 10
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al gi nate, polyvinylpyrrolidone, gumtragacanth and gum
acaci a, and dispersing or wetting agents such as a

WO 2100044959 occurring phosphatide (e.g., |ecithPCil/psSa08/079213
condensation product of an al kylene oxide with a fatty
acid (e.g., polyoxyethylene stearate), a condensation

product of g XieERs ALERIPrIONOkFIIE IRANTIGR"A!  ©
al cohol (e.g., heptadecaethylene oxycetanol), a
condensatliheingulia dorghulaions ol yijengblo kidlen wistilin degeaibéd BMdre

ester derived froma fatty acid apnd a hexitol (e.qg,,
pol YEArEAGIcEHeaBrHREl) Prifsie 2 Slchete thopndpf a meal In the
con s (I :
cor STI5EEd AR REREHC b tbr G FOR O Rethb Baft 1B iRiutin
f e. guith gpetiioxymtdiphte genaaltbicganiedonsdt bpthe) FDAhEhe
aqueous .suspensi.on can al so, contain. one or re
oo SOTATHPRE detiere 8 Be oG Bl P iR 8¥te! A e
P- hy.gdhenKPeRAR RIS api@NRHRE iMTBRaBd Rl DRE oRARNES feldik@s 6
more flavoring agents and one or nbre sweetening
agefhssiormukeions! nyeknsdhatasghrsahe insulin tcdibrspaiate, or
For nul at.i ons n.be adjusted for .ospplality,. [0063]
o1 Seriser i 1R a8 S bR Hieleay PPl sitin g A inere
18nt indlb@l& or hohoREe! RBh@f @isulin S Pre@enidfatRbsiatbd to the
olive oil, sesanme oi|l or coconut oll, or in a mnera
oi | hexamerisformgliiisbelievad thanby fveriag thegnenpsnericofesmctip
ContBl bl RGN AGEBI THED ASh BB the BRLA as the
parartin or cetyl al conor. Wweet enl ng agents can e
addéaniza bpdoviqdreaimpaliateal ia the flrmufepaigt moleculkhiedere it

formul ati ons can b reserveqd by the addifion of an
ant i98% PRARTTesRtoGe §§§>bmre_g%&?il .f{é%%?t'?*?\tﬂ%‘ﬁé?f&?%?v lost
1@0%‘%1&?%% &51d ¥r ihj%@tiéﬂk*é%‘iﬂe%@ﬂﬁcgﬁirg;. TRfs makes

preparati on of an aqueous suspensi on addi tion
of \iamere diffrculifof thermotinteabsbrigas the insvlinfhekamer mmnst first
adm xture.w th,a dispersing, suspending and/or wetting
2 gefaigtiateindofn SRR oBi Aa DHRRFES it abl e

di sger si N@Perpitiys ti Ng agents and suspendi ng agents are
exenplified by those discl osed above. Additiona

exci pi entAs used hemiafpissliswedere i hignarf orapooriumerand

ol ori ng..agent s an .also.b resent ...[ Th
e ke R it Qo s Py e tipianp oghest Uiless <o
be idhdrivgsefspeditied. oi |l -in-water emul sions. The oily
phase can be a vegetable qil, such as olive oil or

[11

arachi s oy used hererer Slumsml inswinc is s bpmgn paptiske horrione
or  aeMexh4f %hgpfﬁ&%?whéﬂéﬁ@&h%d A 5‘%&&&&.‘? 903980t Rade by
i ncl'ude naturafTy-octurring gunms, such as gum acacl a
and @ueantidatiggite@dthicravaganisatd. yAowed heieing “phoapihat irdekn” is
such as soybean |l ecithin, esters OL(PartiaL esters
Ter i heERTT S PSWH RIS o am R MRLIO WA P B OTERth
as sorbi t a0, RNRreh 8AliR AN LeRIR S A1 RE IRLEHUE Rk
these partial esters wth ethyllene oxide, such as
pol yioom éheipbwitesesmtdsi biarhe ponoeas, butstl)] aVhidatderiol the bndye b

al so contai n, sweeteni ng and fl.avari agents.. r.ups.
2 e 1 ARG St maftus] iR heBRERReye RHEPGine
suchyfage Ghaesigt DNROERI 4nPiho QEidSEGIASEof M@ can be changed
fornmul ati ons can al so contain a demul cent, a

38 esteraltat ity ADME (ahgomtiongdistributiere mstdbedismgant exc 4]

When ,t he. drugs ;are del. vered j-ntravenous. or ot her
par SHPEEi oG SeRs infRRE B et IR S g I
phar pe@Uhitial glfilgsime) iabilie Asteiir. t The indWENEirodlsCBOmMbEifed
the formof a sterile injectable preparation, such as
a sterile injectable aqueous Solution. The sterile

i nj ectabl e preparation can also be a sterile

i njectable solution in a nontoxic
parenteral | y-acceptable diluent or solvent. In
addition, sterile fixed oils can conventionally be
enpl oyed as a sol vent or suspending nedium For this

.



(IH, d, J =5.2 Hz). d)
2, 4-di am no- 6- et hyl - 5- (3- (qui nol i n-4-yl oxy) propoxy) pyr

W0 pdodiogsesdi hydr ochl ori de: [0072] PCT/US2008/079213
2, 4- di ami no- 6- et hyl - 5- (3- (qui nol i n- 4-yl oxy) pr opoxy) pyr
imdine (0.1740 g, 0.51 mmol ) was suspended in

nmet o ]qa%ngﬂg e gg&ﬁ

vvasBa %ly’#}e tl (ﬁ sl %ﬁ% %Ag/aéseg@?%%gl , a?lt‘%gn

ev apmlagues mreaaltbred hltmasramS‘dm which ixeall et huformi thér same action
acetopnitrile,,,as an offwhite crystalline solid (0.2004
g, 95 all}l}SNmemoom DVBCMB) : 1.04 (3H, t, /

(:Z H6 {"Z) As%sé@hér@fﬁ), a F’thelato?ﬁm( %hlelaﬁmg é%ent”7 r&eﬂ's'zt% a 3 97
§2 Hcheb’m):al cbnq)_‘pu(ld H;at tas the ﬂbthtol-fpym ofie SVm(or oztds t¢ zmc

7.8 dd
Loy i) Tuéadda by sidany totig ot podafiglion borlas” My celaiSg fan
(1 Hbe 8 indr@hiSbr 4} Hxghnie @ORGLURUS &bﬁeﬂb@wbﬁ@mxﬂs Wichi@lex in

and in vivo anti bacterial activities including free

bas &&idnie e e@mls&quaé tosya o rapie akevwl the chelatingrarat e
d
D br et btsfa BERREE bl W 1E » SAB I Sk R s

1Eppltmdh&ﬂiﬁty4}f Gurterid]s ol sodbent, tfbn@mg’qﬂ@ fuhsalin,in whagleoas e

nown i.n the art ar.e converted intq conp

For ApIREOR| prlaaa&(g‘ebiﬁﬁgg geenthipeludgs &5&%@'

be rﬂ]@gﬁtl é{ucﬁpa@%ﬁﬁg& 'irﬁcéﬂ%%ﬁnﬁg lchin Rguﬁdg §J&Fl a§r0§(yethylene
npl ary conpounds "are shown

2 4nthrestearats; amth-rﬁec@lﬁym@agﬂmltmro qui nol i n- 4- yI oXy) pwp

gxgq ngﬁ qur%ﬁd‘-lﬁg& r E%Pf g?“dl(sﬁﬁ 2)@% %éidé]ﬁat when added to

12, 2464uR LAY EDT 8- GhMRs ﬁie“tra@xs r@ﬂﬁi {vB ()H'E‘S‘fn%uﬁﬁ k@atzve
21.62 g, 0.15 nol) and trimet ort hoformat e 0 n)
was it Ealledd EQTA giethe seme pH) @@(m@mzdmd usingrtbg epitlfed 1 qell

and tanqbp g fishe st oSGl s, O biad

por tdsRpMise ag@f bt B bt B sblmeﬁi‘zqur@tamo rCigfc @iy 8ld divsolution
solid. The reaction m xture was heated to refl ux,

st i rager whegoneasared 1 gHs a8a@%ddi ti onal hour, and t hen

ooled to
5770 H PO 5 gé?%éﬁ%n@é%%rgﬁ‘gg%osg’&a qthehan o
Let tehelhfor bDAfsdl04) agehhsedaud i Dofticdnais drivkéccioar

and washed with cold acetone t for e ene-

conpBURECess Pyghigh a perguctis mapy C@.{Qﬂo édn@éc frRsES: eg@lve

yel 1%&&%&?%&%% taRgiby 1H NVR - To a

sol ustﬁ}%g%ﬁ! 19%2‘% et helr 26 L) Xat 240 0C was added

the ene-am ne conpound (5 g, 17.75 mml) in snal

2Bort ons sultln in vigorous gas evolution and the
1on ﬂ to reflux for 30 m nutes under

ni trogen. Fomﬁza{w%a@xﬂcﬁfaerﬁl@aw £ch@ord ld sk ol @ionoRbnt(

80 0C and the precipitate was isolated by filtration

and andséitivgally.tidneae arawe eﬂ@h@cmw@méﬂmmfm’wé embiogdiragns,

b B it At aRA O RSt Rl RfpintBaR g arg repiaty

r edugRstbbd @86 tetlattp s@jmmnéousqms@i qudicheiké Bf disﬂilut&ﬁl agent
| i ght- yeIIows,oI|d|n550 ield (1.7533 g, mp
3981 -ardzhslays the senqpigieon @ftbosh thedissalyyion agmaﬂ@#&ﬁhelators

Soc. )
ag?%hé‘éﬁé%&t?ﬁ%or%h&ﬁmﬁ Y%acﬁjsl?&&g)tg a}l %zg' I(%I\fﬁofoglgg /eNélgt on
8. 8 thiz pfficdcH8f the lslysteld, Whike Baly ci2ulbnddins hdvO&Tichdy, th,
| =7.4 H), 8.01 (IH d, / =2.4 Hz), 11.92 (I H, bs).
b) 3-(6-chloroquinolin-4-y|ox§)propy| brom de: [0075]
To a suspension solution of 6-chloroquinolin-4-o0
(2.16 g, 12 mmol ), triphenyl phosphine (3.78 g, 14.4
mol, 1.2 eq.), and 3-brono-|-propanol (1.30 nL, 14.4
nmmol, 1.2 eq.) in dry tetrahydrofuran (40 nL) was
added di et hyl azodi carboxylate (2.51 g, 14.4 mol, 1.2
eq.) at 250C over 20 n1nutes under nltrogen and the

. . o, .



tetrahydrofuran (30 nL) was added dii sopropyl

azodi carboxylate (4.9 nL, 25 mmol) at 250C over 30
woreavesunder nitrogen and the reaction m xt uPEI/VS208/079213

left stirring for one hour. Hydrobromc acid (2.8 nL

of 48% aqueous solution, 25 mvl) was added, resulting

in

, PR EL AEb cHs lch CRIRA o IR by
THF re@ﬁz&bxm&oﬁmdami jmformamga ve a light yellow

crystallln sol 4.17 .9, 1H NVR (400 Mz,
DVSCW ) 84@6 ﬁ& fﬂjb g“ St‘%ﬂeo %’“@“‘fﬁ%n 4.61
(2 H'inéredaénts iPseleck®) 1o nZasﬁ‘Janfr Hihrg&) on]ihe @ct@ve"gg)ent 819 may
(IH, dt, / =8.5, 2.7 Hz), 7.9 I'H), 8.27 (IH, dd,
9.4 faoﬁili‘@teHh? tragsn@emiprapt; transpprtof ﬂleenﬂdl)n. and)thereby increase

poxﬁmﬁe q gt q{qy@pg](baoa(vaﬂabﬂ’lty or ﬁl‘xlerfr(l)slu in. ﬁ”hg ln(l)g)%(hg 8

2, 453 ABd Me&e@ﬁ%km@oﬁ)ﬁ@ﬁiﬁéﬁﬂﬁhﬁﬂ diisdiveeakidlyld aguedk. 5
rmol) was added to a stirred solution of l|ithium

hy drasdiera. Resfenadbirthe &nsplin jvrbgorbad asbirprpppited 19 thaplasma
1
o AL Rl Mg il i Bhditabf) JREERA IO |

1or orbdet § mizﬁnwiedowmgoudaﬁhistraiow&dxpeemg ly aticue &b 13Ont

of 3-(6-fl uoroquinolin-4-yloxy)propyl brom de

hy drieBpssiteoying agmipistyation). nnpl | step b) with excess

of satur 0 ﬁg@l

extracti gﬁl \?ﬁ t@ﬁ&g H’Ef]or omet ZC%EMEGE %g%gl?tglt@?{gnrn’l iﬁereby
DMF réfmoniny thasina foedthameuiih esolluean:t Thin cmnscs thesnwim thedlte

stirring,at .250C overni.ght. Ad caused
o1 eI e 261 TOHGTBHOAUE AR aseBpials B bypmer

1isi | thAL ] Qfhce BREE Wod Rlrnis 2R1st ﬁ’lrh édneéﬁtM%@hlrdH%@l @(ﬁlﬁlﬁﬁﬁl&ﬁ as
the free base as a light yellow crystalline solid
( 3. z:se monam%s ard pbadwiRRd( 1o0e momm& ere@gd.: Thugs {maklin

m ’ rgo%(ﬂnctrﬁ ﬁ‘e) e{b’sorj)e(i tl%még}H%; ’sut%z_u X ee?\?g’z S)S%lff, a;igiioé{%?zmers
Hz) , diSsehrbld @Hormd Inor® mbhofmétd. ”[Sh)e mdnoh@riclfbkm Bas 4 noldzubr

Hz), 7.63 (IH, dt, / = 8.7 Hz), 7.78 (IH dd, / =
9. 6, woight thet)is legs Q@n(omr:rszm the/me:legllg' wejght afithe hexaperic

%) 5P oRoR Bl Blresipg bpp e oo eaf owenfiy SR o
POXygtyiptiohd Hbehedmhwrthm hodhetteor (FAMSBIEITDA pand/or
sus ensi on of

@ sokyiie. et (ygh a3 qitgic agldy hydpgeubons with theipglip Bid

poxy (40

h L)3**&%2%32@“?@%&*@%1@@3%ﬁé%@}?%"é%ﬂe TROERL 1) ed

c onpimmdzembemeﬁranap@d aml toseby iimonesdingtbeltly thermaisetad’ action and
oﬁbt ned a ¥\h|te .crystalline solid after suction

% 18?‘1'361& ‘fh@f BBy washi ng with acetone and

ai r-dri edpfshkin8l 9, 98% mp. 212-214 0C). 1 NMR (400
MHz, DMNB . 1.05 (3H, t, / = 7.4 Hz), 2.40 (2H,
n), 2.48 Ilzwnsn];m c8) ggre¢@pbinant of prrifedirpr) a nfugSsquEes.

A EENINEN NOM I I N

( I H, Bx@ﬂarrdd embddined; e hifgulin & Randd tecorBdina. iddilinl H, dd
HZ),917(IHdJ—64HZ) 12. 70
Eﬁm@am huiman insulin is available from a number of sources.

%9
Sb;‘-y E@f;@ AR Isstb%}l it glﬁ (Mmg@ B cﬂ%ﬂée tgasea o %YMBQ

3- (2- et hyl qui nol i n- 4- onxy)propyI brom de: [0081] A
m xture of 2-nethylquinolin-4-0l (1.59 g, 10 mmol)
(synt hesi zed from aniline and %cet oacetic ester
according to a procedure known in the art: see Leonard
et al. (1946) J. Am Chem Soc. 68:1279-1281),

1, 3-di bronopropane (8.08 g, 40 nmol ) and potassi um
carbonate (1.659 g, 12 nmol) in acetone (50 nL) was
refluxed until the starting material di sappeared. The
reactlon n1xture was flltered and after evaporatlon of

e o e



(9.70 g, 48 mmol) and anhydrous potassi um carbonate

(1.99 g, 14.4 nmmol) in acetone (60 nL) was refl uxed
wa@2a4898% starting material di sappeared. The PEEU$10081079213

m xture was filtered and after the evaporation of

sol vent, residue was purified by colum chromat ography

on gtidisegudded

3-(7- F|u%#0 Zoﬁ%?%%?ﬁtkﬁ%?gﬁ%A yﬁ%ﬁ?ﬁ%ﬁ%ﬁ%ﬂh%f%ﬁk de

was deEpenes.cd aa%aemma@mwgdﬁ}@i inewrsmﬁ inghliplanalbeg, 35%)

e e TR A B A A,

(2 H,paiﬁnt iéﬂb@ﬁrea(t&H Irﬁﬁlhn % RheraBYiincluded ira @05’&gl§|¥ﬁnge4)f 33.
5.8 be)y 6,67 (1H ), 7.20 (1

8 éOOEU@méefabiw IU per hymanydose. 10. 5, 2. 4 Hz) 8 10

(IH, dd c)
2, 4-di M@M—(s (7-fluoro-2-nmethyl qui nolin-4-

yl oxy) pr Mm) quydsi appehirne mask 0B gesfornthy insBn anhancmg

2,4- dgg 6- et hyl - 5- hydroxypyrim di ne_ (0. 5395 g,

o MPaAR AR rf“?ﬁpﬂﬁa BRI P& FHh bhy Beserasidsovinduarg ¢ fPC‘@V@

Mol diskbl L kiqe

af t er tsﬁba%n %9 Smﬁ%)iﬁﬁg@%ceﬁ%t ;51 r %ﬁ?ﬂ%ﬁz sz“?c a%“? tr{‘éaﬁl;l/
19r ombpietiq, xu@zulﬁc,giun&rls, mmiaic) am@&il;alddtethmve td hﬁirbelﬁom adid,

TR WP i B Sl it B

undekandle Ui l[’ﬁead&ﬁvé ﬁgé}ft EORsulinX b %F&eﬂ@ﬁd@&‘l‘ﬁtﬁﬁ rgﬁnﬁ’@tcﬁﬁc
solid was separated by filtration and dried oven at

80 edd. The Wd@dbbplp@d@enamuqed forf phe ddjbstreot, uzmqombmauon

h % CH2C
ol U 9 o BB E BB ol A A 0280 et e
180l i d (0.T®6 2@1@ of Bis%lutiéﬂﬂawcéﬂ& oﬁd’dzto aRVBEL e 3119(3@19 of

(3H,.t, /. = 7.5 Hz 2.28 n% 60 (3H s), 3.
(2H°1f’£1° agjd i Cambingtionmwifh nqszhln apd EDTA gflgetwgw L5070 M

(2H 6.99 (IH s), 7.39 (IH dt, J
§°§§7§@§"1(’%?&%|H dd, J = 10.8, 2.5 Hz), 8.15
(IH dd, Cheldlork, 6.4 Hz). d)
2,4-dia (7-flyoraq-2-met hyl qui nol.in-4-
yl oxy) p%&wﬁ%ﬁ @P%@Wha%%eﬁwﬂﬁ guxqoal themstize
2§t| Eléérﬁg"fﬁé'%ﬁ’&ﬂ%f Qﬁy‘% jonic or non»mmc 2Su1tabﬁ clhelators nclud
, 4-di am no-6-ethyl =5-(3-(7-1fluoro- U|no

yI oty pnediesyngtstraandtiti awi (ED"B/-“Z)l EGLA ]algmml a)cld alpha hpom

nyargentprrerhsrer e SHIBMARE S LEerat i on o
sol vminédydichekAnétediah&tic\Weidy, tﬁb&ﬁﬁ%'cﬂ%@?‘ SCg\O r}@ﬂﬁﬁéhlorlc

was obt ai ned as white crystall|ne solid

940/&101% psedsin soguneioniINURC (ta adiuntie pﬁw@\@)thcz p@ce@
g$§ n/sezﬁ) tﬁ ?oo,rﬁﬂxbsl %f g‘?ré ac(lﬁ,qu%fh 13 _a4<é sg)%f_t&))nqagﬁn% 5

(2H, t, fn thepréfehigd emBodiment, the ehelatof- 1§ED(I33H F(Eﬂexaﬁ}p%
(IHd/—105Hz,790(IH bs) 9 (1H dd,

. 9 When thegejive goen i ingpling dbis kli%’lg@a( Iha chdgyor CEXHIPS |t1ee

6 e
> e e o s R f the s
A r dprlesemtat form prideeititatiag fabsrorpﬂftm girtep aisakin by thef tissues

R B o ok R e PR B
|( -( Eddlfl@m% @lﬂb)lat))f Pi‘}Qi?b &en rﬁQ}Q&%d 6 tﬁ@&dﬁ% %Eerﬁftglafég? Ia%mg

i'n anhydrous
added to a suspen3|on of sodlun1hydr|de (O 48 g, 11
mol , 55% in anhydrous DVF gg The reaction
m xture was stirred at 250C for 30 m nut es.
1- 3- Di bronopr opane (2.04 nL, 20 mml) was added at O
OC and the reaction was stirred at 0 OC until the
starting materi al has been consuned. The reaction was
neutralized with diluted HO and extracted with ethyl
acetate and evaporated. The crude product was purified
by colunn chronatography on SlC)mnth 1096ethy| acetate

o o o o o o I o o



m., 37.5 mmol). The resulting solution was conti nued

to stir at 65-70 OC for 3 hours. Normal work-up and
WEeopO#s9st i on by silica gel columm chronmat ogr aptily/Us0E079213

br onp- conmpound as a white solid in 60%yield (5.18 g,

mp. 31-32.6 0C, CH2A 2 / hexane). 1H NVR (400 MHz,

Corii8chirg Rk ot the adtive adent ap fuciifarhil t@ﬁm mb‘r?r?e 34

6. 4trktliskaort4)fﬁl=ﬂea(c2i|vleagent/ = 6.2 Hz), 4.10-4.15 (4H, m,
6. 99-6.93 (4H,
2, 4- di am h@r@g@pﬁyh@@p{ qurrespensls da ap s E sRHAERB Yy in
pro iy

aoBtihRiGl D ns Sl i of btnarn 2 476 e 19 09
ﬁnmllﬁl *MelD#AAded to a stirred solution of Iithi um

hydr oxi dz rmnohgdrate (0.4406 g, 10.5 nmmol) in DW (4
n.) and tion mxture was stirred at 25 0C for

1 hour. Ang@hddbhi@al 8dmpisiydns 4na(y35e(f§rmu1ated in a conventional
br onopr opoxy) phenoxy) but anoate (1.0 g, 3 mol) in
DIVF nabner Ysingaanead deste @hnszolhézcﬂléjawptﬂblmcmrmrsacm@lsa@ t
stirri.n rennved

o rsoiP R eaf 2P leliuil Moyl ol RREO 8 aelted 1

19@s celinboilirRl itotplepiiRdtRins ahibheosh e Gk @ipiirinBeeutically.
di chl oronet hane. The aqueous | ayer was_ neutralized

VVI t ornuigtien piirugpisgliseassgh i dosgiample, Rioaovgis felm Fzat i on

eﬁﬁlgét&??})ggré%f%ﬁ%a g@ﬁ%%&%gg% Iggfﬂf ne as

( 40(Peh4|:r|-:izrivagllj;ﬁ@?’r5), ad ngﬁi?tiign H4A/ ard Hachmbn) L., EdQ1 ( /2H_
g? 1 P%gj)mac(gmg@ ggppgetlisorms,_l\/[grcgl m LN%{' gﬂ%\lﬁY %%)_89)._
. 295 g 8 n E%Eil) %}Tedg BBdintdrt, ok or ﬁm@eﬁscﬁuﬁgmﬁg Hgedl) are
2, 4-11mhluiﬂdnm¢}6tbet1hwﬁm51g(nﬁ 16 rc(nBete saphdsiisprlvihaxin) glhensxy)

2 OB RIS NG SERL SRS, KBS oD on o
car %xsa&%@ Xgli; W hoyidri idien{cQu@Bdn®, fodd

in water was added one equi val ent of
c on@emls and b@seHGt g svld@mt bichibenaopeditlaohals apd bafipewlts for
gfte:Htrltgratl on of the reaction mxture with diethyl
t hé} white crystalline solid (0.4055 g, 95%9%.
1H NWR ( ‘Hi’&bl%&s ax@‘tﬁ@l th 1@hibit de0Qarld3ihg Beco/mpesﬁwi réfcions
1.90 (2H, m, m, 2,38 (2H, . t, = 7.3 Hz),
2 48V}(121Hn@1udp hy Wag oﬁ@am;ge,g)gl%gpcp rqactigns= Psnlj_mbﬁt)of

%tag)ﬁg%r (I‘B# b%*lésefd"’ %@a@le Eﬁ%ﬁg&ﬁ%nslﬁd%p(g%a? lﬁﬂdgs such as
g 411 %glllgirbrllsenégﬁi) Geéift}qo];? déﬂlﬂuyb%?an% Mﬁ%il(:dé};dﬂs Jz8¢h af%lygf;fol
%en&@ﬁ?BPﬁW%eﬁﬁﬁuﬁb ot %egwt émwo R B B G
bﬁ'tg‘ $4en 85 rh cﬁto@fae 7ée36], and glucose; leczthms such as

carb Xy pr OPOXY enoxy pr opoxy) pyrim di ne (0.3904
mol e)camphb ratwal latijhine(caops rolisflecsitun 0H0$®bs¢n Etﬂml znd

M) uas pdded o | orth .
0ol b Rl aE ety e ¥ BB st oyt ine,
I eacdipAmitdyiphbé aﬂ@yﬂclﬁtﬂﬁfe%@'dis&%@bﬁphbsﬂﬁa@ﬁc}ﬁﬂﬂle

evaporated to dryness. The crude product was di | ut ed

3 t roheaptetidmrmgidsx phesphetdlyldthanobrpees; ph@paptéﬁsémr@ﬁs fush as

O S S SRS By 5g) ¢

(3H dléraéhla’oﬂpﬁodﬂihtldylsehﬁe (Iﬁidspﬁaxldﬁlgl-ycgrols Hz), 1.93
(2H, m, 2.13 (2H, m, 2,33 (2H, q, / = 7.5 Hz), 2.45
(2H, t, :73Hz) 3.78 (2H, t1 —60Hz) 3.95 (2H,
t, / = 6.3 Hz), 4.03 (2H, q, / = 7.1 Hz), 4.13 (2H, t,
/| =6.0 Hz), 5.54 (2H, s), 6.07 (2H, s), 6. 87- 6. 90
(2H, m, 6.95-7.01 (2H, m. f)

2, 4- di am no- 6- et hyl - 5- (3- (2- ( 3- et hoxycar bonyl propoxy) p
henoxy) pr opoxy) pyrim di ne hydrochl oride: [0097] To a
suspensi on of 4 d| am no- 6 et hyI 5 (3 (2 (3



t, / =7.6 Hz),
Hz), 2.46 (2H t, /

NVR (400 MHz, DvBQd 6) : 1.04
/ 5
Hz) 3. 83 ( 2HCT/PS20081079213

(
2.19 (2H, m, 2.39 (2H, q
WOE2009048989 , 2.78 (2H, t, /| = 7.7
6.1 Hz), 4 15 (2H, t, / =5.9 Hz), 6.29 (2H, bs), 6.85
(IH t, = 7.4 Hz), 6.96 (2H, bs), 6.98 (IH d, / =

> e b caibills Pheomyclins. thors SR or
0 poma})ﬂwer magbae cbyﬂ’blrmabh of plyeero], 08&OAdstAix apents and

suspensi.on of 2, 4-di am no- 6- et hyl -5-(3-(2-(2-
car b%’)?%‘f’ﬁ%ﬁn)tsphenoxy) propoxy) pyri midine (0.3604 g, 1

mmolg. | 1 MEhEs br haRida tie@onAdRRdnone equival ent of

concentrate conpound was obt ai ned,
af t er trilhersjectableddrnniatione@otaimninsrlitt achelwiot, randiaet hyl

et hﬁwﬁiea whi t? cr taI I | e@?ﬁ%&t?@%mj?&Zﬁ@%ﬁ@@&%ﬁ
2 2%oﬁt%ﬁls 1ﬁsu1x41 EDEFAs d"l%x): ac% e(hﬁ s811r§2arﬁﬁﬂdf| giﬂ?erolz 78 (2H,
t, 89 % 4.14 (2H, t,
/ 3]

s),

5 5 ﬂm;he ;ge@ge die oghmdnt ﬁhqsxg)cp@pem@ 11gjgct@blqe| fm@nuiptlon

ol pnd b8 g et (350 Bl A o
19, 4-diviishaad Steditibin e doButlon (erfcI@édW@m)é cley abRizhe). hyho Pbelin

NoXy) pr opoxy) p rimdine [00102] To a solution of
2. AJgFeparately gd |stesilq wateptq fprm a solution, filtered, and a

ol AL b BORICIL B AROHChR S ot Gt eBeedfiafle

m) imesti@dsketed rTI&tlh;Ailmmohtn@h(H lyapkh(?@ wi fh)ym anpdwideeand
T S e L0 6 85050 PRy B
%V a%ﬁﬁﬁﬁﬁiaﬁ&l HVNRR A is -;EH(?edCtB lﬂl‘i’eemﬁ’tﬁlﬁijl gctxwﬁﬁot@lbl WiRd the

wat er and extracted aporation to
d r y rms@igaumd a‘motdm of meulie mwbcmmemw mjs@ed thtg thepagent,

e(%pmg 1nsp m s%lsugogﬂ%gf:)bf s%)g c?l glr_?fgrtaggr/by re;?ng?a%n )

26 ( 2H, In"ﬁhoth%r a8béditent] the msuh?l id cbmbined WO the Biludnt, /
7.7 Hz), 2.95 (2H, t, J =1.1 Hz), 3.98 (2H, t, / =
. 0 sterile filfered igtpppulg-use injection apgfrozan prioytoyyset . | =

Fg B8 el AR romillghgtt 0, 890 (1R, 0

7.4, 1.4 'Hie)ﬁonﬁu]%ﬁoﬁd ﬁday ve such‘é&nEm&ly ddnBintsmhtion dr

2, 4- di am no- 6- et hy (2-et hoxyca on | et hyl ) phe
noxyPErEY bynmldp nféh%fgpamaleﬁ% & ‘%f'élgfl rapyily
susp

et ho%gllgrg gﬁé rgﬂ% %@Eenoyasglﬁag%ﬂo eggcr i&ﬁll‘%l ne (0.3885
g, 1 mmll)“omulzﬁic@s-lc()ﬂtamh‘)g maﬁmaaddh@acdwe agepdimagl Bt of

d HJ. Th b d,
5T R PGLI LT R oF hpe LR BAHTL R ES ST £ PRok

et hefpye foie rézwa b0 D%%Yﬁlt ale! doﬁ@oﬁﬁbhsdca{n%ép&? g co%%@mn of
1H NWVR (400 CWé)
1 13gi§f&}gentto g]!uccse?m’_tha-ip)er @elzhy @EHentmx)g h}@e@yqbnss, prinain

) cags%gf {%Phc&tl()ns o’ d,l_@)lél‘ge)s &mighe%%g_} sy{npt’tcam of t}g)eé ).
(6 85d1€tbét'es tCLérrenﬂyAavaa?blel gta?laﬁ@ éﬂbcﬂbaneot@ 1ﬂjed7d)io)n,s ;)? g%ﬂian
QOZ |—| mgyhn mugg)e(qdmmig@;ed @og}aor(q hqlf tg )one j}guxggqutqyeatg)g to

og r%% le% tg%rhy(fmrgd (agfectt befgusg 61{1}1 161)%1)1/13}1331&%0%)6%00 sl%wly
| q UI ﬂﬁthﬂoﬁ-ﬂ}d grsitdctioprod ghucyseprtheriickrn e\ ddRicGA)ly difi divieh Sariy
ethyl ester (P219) (see Fi gure 8). a)
6- ( 3- Et hoxycar bonyl pr opoxy) - 2 13et hyl qui nol i n-4-ol :
[00104] To a stirring m xture of ethyl
4- (4- am nophenoxy) but anoate (3.12 g, 14 mmol) and
acetoacetic ester (1.82 g, 14 mmol) was added a
catal yti c anmount of hydrochloric acid and cyclized in
refluxing diphenyl ether as described in Exanple 5a.
The product was obt ai ned as a Ilght yel | ow soI [ d (1 70
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m, 2.35 (4H, m, 2.40 (2H, m, 2.70 (3H, s), 3.85
(2H, t, / =6.0 Hz), 4.02 (2H, q, / = 7.0 Hz), 4.10

W@ 20d9/048959 = 6.0 Hz), 4.52 (2H, m), 7.25 (s, |IMT/US2048079213
(3H m, 7.90 (IH bs), 800 (IH d, / =10 Hz), 8.30
(IH bs). f)

| qurm%”%? 1§%e ?r%gﬂ%éaof? of Bie{fechst: ﬁ%“sﬁ%}fa{egﬁggxgﬁ - et hy

propoxy) pyri m di ne nmono | oride

[ ]E)Obsﬁboélihenmajobwl?ie w'slomtshgghamgsssmh af tytpe Q(chabetes.
After evaporation of solvent and trituration
acet one, ﬁﬁ@rW6HBE?H1W§§VI§B’F§P¥§]é€d ugdergjopd &y 6?%9”%? fq the

SO| | t d. 1H NMR (400 MHz, DMSO J
f&'lidvgigg ?‘@H 11&@5@ ¥>@an¥151§§ 1,99 ( 2|(—| M. 2 a7 (2H
ﬁ) Exafdipl¢ AH, Im)litra. (ﬁﬁn()&hisonsgf Ulﬁaﬁé’ a(ld Fl‘ranspdrt of Busalin

. 4518@3%9411261181 Lo Tppwell hysaias y Bidsion s issofen

7.86idel, d, = 9.0 Hz), 7.90 (IH bs), 8.00 (IH d, /
= 10 Hz), 8. 25 (IH bs Exanpl e 10: Conpound Desi gn
Princi pl eafenialsigid Yrethedsnpounds wer e desi gned by an

ol t ow o BLBGHA SRS FRER HANAT ptrd RF o preeis
1var agtil SREsHR(4-5 I@er) Rliagreedhal foRERhs Blﬁdﬂl Bk zgﬁﬂeﬁ?g The

experi nment al I y derived crystal structure
ant itraFRETT pdige Metd qandyctphby adding ﬁﬁdippwpwtﬁcﬁoiutwﬂs to the
mat

e eggb e B toridving bl AN BRI 10 s
c 0 rrmnﬂmﬁﬁls congitted eftwutet, i-/t BB TW (DdStypenln M(?tl i@ 85% wiv), 1
quadr u Ie tan me were termnedthr X-,ray
a1 P GlEn e e 4 R amtme@oq?@&ld( S QAN ?32%3&?
13l I(lgtgglggm&ﬁlgf in¥hé i‘é‘EErvelBé\rQills wéllg asafePhsihe FIN A,
process provides spati al el ectronic | nf ormati on
about theR&HER active si te that was used in the design

and opti at| f chemni cal

areinncy HcresBRerEiE Pleps PR PRt Moy acias
MUt &b nfdré atf@dtna atigaHbhERe u Eﬁk@ and tra{sgbtc\o@ if)iBh @fouglew

desi gned i nhi bitors could synt hesi zed

c 0- cﬁpytbciaal g e dl hgise Ran bﬁere@ﬂtmeéﬁﬁéyn‘é camparsd trithe dess ng

dif N
t e rtﬁ;ﬁ c{ ﬁgf—lﬁ etg(lgrg?f ?t’ohgd?n &C)ag{im J%khmh any a01d can
t he gHERcd6hd d@eBhihed toBﬂ:%&is@il‘uﬂdﬁ%@ntC(aé.aen}&htmgtupteﬁb and
nodi fications of the inhibitor can then be nmade to

f ur t P FiEe 1BitHd) AENeto the target enzyme. This |ed
to the un :
are neede%g% gt% %E% %gt‘?%he&{)l ndi ngf:I hLBefr 3%%‘53%%’8“1 =
t he Bigtieda. SttcagafacidsdpHzy@rare groeped inlreégue BH- type and

551 ow, THEDGIPHS CFELB oL e CBolpOLAIN WO e

wi | dc&%a%ram JTehaRor RRZY URSHELIR (AL Grafspolofahsias
(see Exanple The I nhibitory activities against

PI astimilghmeﬂa;hbwpar’l“&nmpmcmeem@ wraddictagidan in vitro

nmet hod (see Exanple 13). In addition, the cytotoxicity
of the conpounds was neasured and determ ned to be

m ni mal (see Exanple 14). In vivo activities of the
conmpounds agai nst P. chabaudi AS and ASP (i.e
pyri met ham ne sensitive and pyrimet ham ne resistant
strains respectively) were al so neasured foll ow ng
oral adm nistration (see Exanple 15). The

bi oavai l ability of the conpounds in rats and mce were
nmeasured in Exanple 16. The obtained results were then
consi dered together in order tid optinize the
properties of the conmpounds: high binding affinity to
wild type and nmutant DHFR enzynes (| ow lval ue),
effective antimalarial activities against both
P.falciparumin vitro, specially the antifolate

resi stant parasites (low /C50 value) and P. chabaud

|n VIVO (Iow ED90 value) and good orm

o o " o o p— o A A -~



This application clains the benefit of U S. Patent

Application No. 11/869, 693, filed in the U S. Patent
w@rIPssasemar k Of fice on Cctober 9, 2007, by Re@EDS1008/079213

Pohl and Sol onobn S. Steiner. FIELD OF THE | NVENTI ON

The invention is in the general field of injectable

r api :

AR O ) G T s BT rah Rt Insul

i s asimgifpithdialell Jyauswsll Akdaytasa fosktion of Coheenthdiont of

produce, ener nd support life. Humans need a m ni num
I evj*issg*“etbq"ugé?g’i n their blood at all tinmes to stay

alive. ThiaRkial®Bingd MRENRIs | h which the body produces
bl ood glucose is through the digestion of food. Wen a

person i §heaeatepeals pnghmethods off Exasde { vesrg pesdavith different
dig ' . ' i n. .
) S55hL Sy S 90ehG, B ARG, LA RS
| evehs ch¢letor egtd alded. Bylutibsddonbistel ngwaten, +/s B Tepr.féle
hornmone that is naturally secreted by the pancreas.

| ns g RIneNgs! Gifachye)ehpg/miHasuhigdpd an agidy §spagtic acid
ro . 3 :
o Gy AT WERHERBAT0ZR) of URfe Rt 728 ).
Ifiat Wialc ®pl wes ©fted asahigherc@nkedratine of il Bahg/pllawéh and

i nsul.i,n | ease,.In,addition to providin ffjcient
| nodmittpol Ehetae Tt e S sho au iR BT oo 4 pel £ Bapes.
froqbghggﬁkkgaegﬁo&ﬂ%hgﬁgaﬁ_the first-phase insulin

rel ease acts as a signal to the liver to stop nmaking
gl ucose Jhdshils di gestion of the neal is taking place.

Because e liver.is not..oroducin Qs t her.e .
Co ourti ogar el ASe i A0 e B R ubBR acia
18! UG98 rhg/AID) B GRSE hald (0.2HerdhDege Hovaosdifauahs Iafthis
heal thy individuals remain relatively constant and

t heicasththssriwas be sigaificayiedifergpcnisen pa addiompgthe

Di aQﬁgﬁﬁgis a di sease characterized by abnormally high
| evel's "of " bl ood gl ucose and i nadequate | evel s of

i nsul i n. Ihkenwasartke twdy tsihge higheesometirabatef Citrichepk afl
and Type 2. In Type 1 di abetes, the body produces no

i ns Lh-g(ﬁmgf%t CF?@S oy 9 S@%@@g‘[ igeregsrdtiest pTapRLSeR; one sided)
28! L A kiR BRI/ BERHS ThoRORANGS SR ehiiger the
body "does not produce the insulin at the right tinme or
t he deonysisateethhscdngedration loé bothsehipoperds sdmgiottairink nown

as insul.in resistance. Even before any other synptons
are 3€§@H%Ppék%a@$%WW@°First effects of Type 2

_di a@izﬁﬁpﬂe%; t hg, Vm%phhﬁom piaﬂk@ lﬁﬁadr_lfa%ﬁ&rt PR &S lin
insulin release. In the absence of the first-phase

i nsuising Epithelid Cellnbranswel Ashay asfuncieniof €hielatosi gnal
0 stop ngkil S aresult, the liver wll
ont i nue F&protuce— ose at a tinme when the body

begi ns t cOpl eitREaN@Ns Heie goomtdi eugiell hgetls gasivoareehs

t he neal . esult, the bl ood glucose | evel of

As
pat 1 Sinin (45 dmeriiligarss heblomeh Bhe Emseat shgiesavere

con : ; 3 uses
ol ucisnBfled B AuAZ wkRBH AR Ron SRR BLAGI P,
t he dehooihg samiphs ffemt g racdiver twedl afteol @) 20sdndedil hinyest o
erformtheir normal functiQn of mainfajni t he
nt egr i t yl s SOLHEONS Wers PISPYS T@ediaiely befprafhe twransiwell
o) bad Py Ae e B R e T e b olved in
| ongl.8&orw/adelencsandshéreenesoiche follosnigg ghedatbm Wwaschdddd to this
bl i ndness, | o0ss of kidney funﬁ%ion, nerve damage and
| oss of sensation and poor circulation in the
peri phery, potentially requiring anputation of the
extremties. Between two and three hours after a neal,
an untreated diabetic's bl ood gl ucose becones so
el evated that the pancreas receives a signal to
secrete an inordinately |large anmount of insulin. In a
patient wwth early Type 2 di abetes, the pancreas can

e " o o o




This therapy usually involves adm nistering several
injections of insulin each day. These injections
w@0948950f admi ni stering a | ong-acting basal PC/E810085679213
one or two tinmes per day and an injection of a fast
acting insulin at neal tine. Although this treatnent

regi ' f LeChive, .1t i j
Fieiioh f AECARCEHAR BoiP LD an fed ARt BTH bO08s
Wi t Img/m$UPMBS Aditd). 88ompine and GV 4wag/raln Beapange CIDTA was
needl es. As.a.result, patients nd not t I

Aot Bl *@ww&%&ﬁe@@ WB%ad({eﬁé‘éﬁeﬁfgwo PGt seh of
ar e gkt kel TRE BRREAYatTRUICALIG: WYRLEnkdRAY 4. 814104 mENEN

when properly admnistered, i1nsulin injections do not
fepl i cat éntubie weatthereddded ae! angfibandghe pHveasok-adnstdditn 3.8
In particular, the natural i ke of.t i rst-phase

| sl forepEna s st 8 BimneRier Re ptvhCh b BB 1Ry are
in Rhapedkd Bssdrhparisei e hs PHI B8 B hdll RolSBYNEY, ahd McfbRS
of the entry into the blood of glucose froma neal. By
contwag gt micIIad@@ fadompstisimindhis ekamplie Tansvigll skpstinpents

Wi t i I I CUR L.| Lt hi o 100

i oD O Pl ¢ RYR G BEERE R o e i WS

10nsul i n. Anfudiheniduats i8 Ghetteb€iner wellsheerk Bfsagdd wn®ELISA.
insulin directly into the vein of diabetic patients

i medi at &3888Kefore eating a neal. In studies of

i ntraven K] [ i is ' X R i
better c%?rragpog?bbﬂg?tre %ﬁuggglggigg%og@??Sél%e?bhﬁé{%h%ﬁ?ss
f ol Isoundi fixgintl i enare alsulidideleveesd thfcigh ahevaails sthen @ftrioed ghadmic
reasons, intravenqus injection of insuljn. .each
oAV SR CHPPRR S SHRIEr THE gy trisodun
15 MPICAYRER NinSthé BadeFUISC HCISANREY for Yiadjid@ment. The
introduction in the 1990s of rapid-acting insulin
analadiysime of pHgeRematedogfriNavidl explanhgApisdresults.However

even with, the rapid-acting insulip analo ak
Cnsul in IATOPHELEY 08 cetifs ar Bt hee e At os
f ol lieinkpat ishiRpérdieBCdd @B chBeeapaeldte rapi d-acting

i nsulin anal o&s do not adequately mmc the

fir dixampled: iHrechinigalrevalupdion ofichplatdre & asitpig acissbased
2bherigg%/ﬁnc€)%‘i$@é§oé%m¥g i nadequate | evels of insulin
present a e TmTiIBt'6n of a neal and too nuch

i nsul i n viasehils Hed M@heodeal s. This lag in insulin
delivery can resull in h lycem a early after neal

l wyper a
onset . FUPeRBFaIDVED apyBlidied 0y @- PauH: Aeseegedit-
meal g, i¥n" %Hillﬁacbﬁin@ﬁ?sa@mé mRld- ctfng%%ﬁﬁ.edhalg . inkags
gl ucose known as hypogl ycem a. poglycenmia can result
i n lapat,oh ratgnlogs, aad pigsy andcpnrbmsiodiparnivs o€ aseln hgarttin

rate, hunge atin faint ...,At very lo

2% ugbee i e gt 7Rk S BRE it e e nac the
CONSGHNAHSRESITIL ISR s o8 i8R RAR of thE SIRLAIIE JfGnduli8,
Anerican D abetes Association, or ADA, insulin-using

di abrétdec qedeyi isrihseliminetioninpléas slpever absogpiidnoliem the injection

h I ' A whi gh
Loy TG aeP Get S iR Yie Bt Sl B SRA was

pat i @ifosmeBREAUSENE PE dnll P f@tERrsOn parsellarelBghbi@ Yalf
to the blood plays such an inportant role in overall

3 udélse control, there is significant need for insulin
an inject L nsuli 00

apt dl v« e R ted et dd B0 0ty B e
Ther @tatuRtiond of igsiAin. Dhiee ddrnoflatidne comtuiznd hehelbr (EDViAde
rapid acting injectable insulin conpositions with

i mproved stability and rapid bhset of action. SUMVARY
OF THE I NVENTION I njectable insulin forrmulations with
i nproved stability and rapid onset of action are
descri bed herein. The fornul ati ons may be for

subcut aneous, intradermal or intranuscul ar

adm nistration, In the preferred enbodi nent, the
fornul ati ons are adm ni stered via subcut aneous

- . ——r £ o, . T




Aspartic acid (0.47 ng/nmL), GQutamc acid (0.74

mg/ mL), Succinic acid (0.41 ng/nlL), Adipic acid (0.73
waorgpooiysosnd Citric acid (0.29 ng/ nL and0. 56 ngPeEy$20p8079213

range 3.2-3.8. Figure 3b, Maleic (0.32 ng/m ), Fumaric

acid ( 1.28 ng/nL) and Oxalic acid (0.32 ng/nL), pH

ran i

ol BT TR Rkt AERERARE RopoR Bl g PR

pl usluarulimRiBsncsttetuar Cigioaid (ehsgrmed was asell asRhgacid id all

and 4b e graphs. of roJgnsulin tra t. -
(Cutsieter e HRBRIGTS: AR 2] St Gk S for sotoniciy
epl bReldrAliafieh krility f181 dab&N SR cheladésd KBS Bime,
Figure 2, conparing di ffer ent dissolution agents, wth
andmallartvontengatén oyt BT molend aci ds at the fol | ow ng
equi nol a 1.50x1.0'3. M oncent.rati ons;
St (o SH PR Yol 6 et Sty A Rl o dose
citbfg.198 Uing S0Hkaln cc{rﬁmﬂiﬁgq:mm (@5 oE0toRI /K Qiuehaat

18§)na’ee gure 4b). Two tine periods (10 an
m ninsu p@zztg@lrmcﬁ@’aAfC@ff Sébenpab abPpses vararoglyped dusitg @?{@e@e

I
o BRI DA BRIl omR Ol g,
1@ t (eveBrRaE detefrﬁineaayalbﬁmépélflﬁ[ ©rf hahepat dos.
Transport of insulin a.saql ution

cont ai ni RYaGrasPkiRpEc a@ﬂdmgcww# ; o?n‘aw Wi Nquding Heipga

d| f

s, QB SlcRePlh I RS cREk, PRARERD Halries
ceI eravasnpazed i Babl€ tunul ati ve insulin, mcronoles).
The chel ators were no chelator (control), EDTA, EGTA,
DVSA, CDTA, and TSC. Figure 6 is a graph of the in
11 V@] macogy ﬁso%fémbo&bw&%y il Swid SRAN Gt
citric acid and TA (12 i n human subj ect s,
com§dredaior o HUI\/ALOG(r) (12 U) and HUMULI' N R(r) (12 U,

nea Ur CO ClO IIC < r\‘ll Ir\g I_I gt,u ‘ LI ,UI ol

vi v phar macok einc effect  of |Ii;§]1§i" %P@é&r’é&‘%f’ﬁsm
cityic acid and EDTA in humang, conpar&snihal ilividkd N
R(rl, insulin concentration (icrolnits/nm) over tine

(m put es)HuNBﬂm/Nalcheilatc(H SEM| n= 10) InsuliZﬁ dose was

12 Jlllsub ect- gt Q :\J a UI MHII UI CTIL II VI V\J

phai nacodynaﬁ"d@mpTAﬂsul i n priepar ed le't%1 ik acid
and [EDTAT™N C TYype 4 parientszy pEd 10
HUMULI N R(r)mgulgi@l%m(r) gl otting bI?’o'od q?'ucose
(ng/dl) over Lidarm/f®CNUt es). The dosage3tded- 9.0 t he
patilent_trial _was. patient spegific. .adjusted for-each—

patient based on their current insulin

t her apy. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
insulin f’ﬂrerainlnahﬁtmmlmdﬁliﬁermjf e&guwn[heniannimnlimﬁklﬂ linin)in this
descrj bed _here are adm ni ster.ed, i medi b L&/ gtr or dto a
mealPUGF SWY PHavias §Fap Fonsifignywit q:fa‘t’*ﬁ%nﬁlr f gpfEyre and was
p Rl U tesi lktﬁmfte WAHARAL HRMAEL BRIRS $s EASRBRILRARLGUARD
insulin wth 'specific ingredients generally regarded
as daflewing inteveROWs adThisistrationy Ithis condins thers igenedinned dew

b bed t t th th
i N RN S AR IR S ER S
f eatdrRScRf fohﬁﬁlaﬂ@ﬂi méhlzy 5w @tedubed inthispatdhadter t
allows the insulin to disassociate, or separate, from

t he dsimonsiating that, these thisg shelrioes are efpstor in ﬁ%iaﬂnmgttbe t he
B ovirne P ESEkByar bR Rl s AR ek iR,
bel i eved that by favoring the nononeric form this
fornul ation allows for more r&pid delivery of insulin
into the blood as the human body requires insulin to
be in the formof a single nolecule before it can be
absorbed into the body to produce its desired

bi ol ogi cal effects. Most human insulin that is sold
for injection is in the hexaneric form This makes it
hor e dlfflcult for the body to absorb -as the insulin
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sol ution. Exanples of solubilizing agents include

surfactants (TWEENS(r)); solvent, such as ethanol
wOorz@elssesd or mi ng conpounds, such as oxyet hyl enBCT/US2008/079213

wonostearate; and pH—nDdifying agents. As used herein,

a "dissolution agent Is an acid that, when added to

ins Al .

aba iR EhfpFRITH RO T A AEPRELR Bitpuiation fo

sameegnlihr laanmmmadmhsm@ divdedprinhel i al cel |

transwel £Iate assay,.d scrlbed in the exanpl es bel ow.

HO is n Sagent but may be a

sol ubi | i ThogindgeMis stidst \thscto%hﬁaée%h@pﬁ’drﬁxﬁé’éd%m%b @gpnt

when nmeasured in this assay. used herein, an

3 expropemsies of f eshformplatioh ventwb@ and wtcnm’omahan vath citric

hel I $SSQL, d
ncehet PRTh TEoF b8 SuRICMs Al Blndy TRl ke

pr oel ghitofIOmaLdl el petmnﬁetcm H)aféﬁﬁlg ﬁelaﬂhy?l%lmi%ers
substance i s dissolved or m X an

For frisaitagsdd (Redmyeamsiraias); B?éﬂ a%é (ﬂ?}é’,r%% kgén‘%)hlé{ﬂag 8r
and ti
e R L R
10 held of MF 1&§ulﬁﬂi$)nﬁﬁlat16m mﬁhh@cfed rsulsataigbashe duthe abdominal
adm nistration and are rapidly absorbed into the fatty
sub&i#Hheous tissue. The choice of dissolution agent
and chel g.Qfis t he concentration of both the
dlssolutrvﬂ“agent and the chel ator, and the pH that
t he for nihatésols are shdjvust Egrutas, 6 aid 7. HHV enjectionaff dihwgsulted

effect .on the e of, t

contt hUMCGHECREULIS oY yects SR BER oS THOar BRI o
9hOéﬁf&okocfongﬁﬁ?udr?ﬁ%ﬁﬁ?hum&ﬁddﬂl'u’ﬂg?@%%’9 YThehRRh i ty,
regul atory , erformance. In the preferred
enb@bmmokm@mc dasmsenfunethe PIx iesultsd Frawrat) on

R T R R

t r angpan insafin iMprovesthkirste afl dbdohsionlyf msma,m%,aaembﬁstfatédmj
onset of action and bioavailability for the insulin.
The aifagprdine i magimal spnesntsationdFieyrg B FGAFLIS RIS P e

B eferably
@he%g%gﬁﬁﬂgﬁggfgghgi%dgﬂgg% ranspo?%ggatﬁgthe pl asma
qui @Elayhplé 6S ulRhanmacokiaetieim] Phaeiacollyasmiwrf CE Insalin,
preferabl y beginni ng mnthlgy?bo IR&hp1nutes fol | ow ng
t

gdmlﬂﬂgtnrlatspm]ma%iegewlﬂfgﬂ sn dnjegledyt es
fol QW R aelamftah{éasatg@)nefmea shal ﬁm%eﬁymhaﬁy

chel ates t nc 1 n I nsul 1 n, ereby renovi the
2|ndhﬁbﬂnsthe insulin solution. This causes the

insulin ake its. dineric and nononeric form and
2?etards &§5§§5H§§Q%¥L¥@@¥he hexamer state. Since these
two for merRgistorifs u8PRashs dabiniie thelaé@sh SEVIAjebIym
as the nononers are absorbed, nore nononers are

cre ateedrapmng é@mui@mm o rm@@wnanwlmﬂgﬁlb@unbmed with
t hr O lagl tagam ' erre gg‘/ C%ﬂdkﬁl al?lalmsq}hmfsﬁro

dISS & nmononer

has (ElsPEd)%ﬁlﬁoaiE)ra&ﬂizﬂ Blooﬂfg@dicobé (B@}S@(chﬂafhsaﬁer 5 btshdartl heeal
nol ecul ar weight of the hexameric form thereby
3@&r%@@ﬁ@“ﬁ%@ﬁggypﬁédﬁﬁﬁﬁmthe speed and quantity of
insulin ﬁg M& &ﬂ? extent that the chel ator
(such as olution agent (such as
citric ad@pfbydtiage (s naled ad 8 ferhdles; iaps 40411} yrisf BME
believed that it masks the chg;ge on the insulin,
facilitating its transnmenbran® transport and thereby

i ncreasing both the onset of action and

bi oavailability for insulin. Insulin The insulin can
be reconbinant or purified froma natural source. The
insulin can be human or non-human. Human is preferred.
In the nost preferred enbodi nent, the insulin is human
reconmbi nant |nsuI|n Reconblnant hunan |nsuI|n |s
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acid is used in conjunction with TSC to adjust the pH
and in the process gives rise to the fornmation of

w@RGpo€898ci d, which is a dissolution agent. | nP@HES2008/079213

preferred enbodi nent, the chelator is EDTA. For
exanpl e, when the active agent is insulin, it is known

th helat or ur the zinc.fromithe i iR,

t nerkBiEP KOS T hEks HERHIER: s RE LG i A 20
t hemige rit6 nical Mgafidnl atielghicatd MAustdrswiPiuid off pitidreto
insulin by the tissues surrounding the site of .
adnibsisgpdandiresn! pad gsuldesing. Bying cropsOvesiigdy dasign with
addit | I d 3 - 1 bex ive
ageliefRer LB S8, B S OX AR SR d R IR e R
Jgehispane RIATwhs ingdcitatics.d. iansdiandy aeferd thansgpb Subsdqueinty,
active agiht. The range of chel ator corresp%ygs t,o an

ef f BRytproRdiahglicRse GrROUERens WhreConBrinyslydnomfared {or Sdioues
and.,.cj Lt | f A : % M

v B b Geiutiof walg WRRRed iftred ol it Bl Ehels
f or meteatatetmimedathoanghevitthostadly. manner usi ng one or nore

physi ol ogi cal |y acceptabl e carriers conprising
excipienggﬁgﬁb auxiliaries which facilitate processing

1@f the aghi VQuROIRAHEST dbl Padihe BRhahlRns nihiiefakdid be
used pharmaceutically. Fornulation of drugs is
di sderdatéah ¢ompatoinseliaahples altepwbertaneiwh Hugction to type 2

Remi;nat on' s. Phar, i cal [ Ve, I Shi:ng..
Co. OB HRHRES Pk ey ERS ThauESuln et Stihia
and ahdBDTAYCH). and Edpro. THeatduie enlThalal coapagehlbed ghicose
Marcel Decker, New York, N. Y. (1980). In the preferred
enbédithesame §Hesubiectfor e sol ubi i zi ng agents are

inc W th [Asul | note rapid
1%Iisso ﬁg%on iﬁiggﬁgﬁﬁg(ﬁggggﬁpgﬂ%ggﬁ?ﬁ squbiPizing
age MharmiaeokinedigcsWeRHI ng  afsspis | Slafecd¥ (8) ysor bat es,

gl ycerinand-pelexanmers i —nop-t-op-c—and—i-oni-¢
sut dascmme Gninh 0qdl 43P A% | §48 bades%e. g. sodi um
bi car] te) g, atcohols;andbuffer sarts for pH
cont gﬁﬁﬁéﬁgggﬁﬁggrs are used to inhibit or retard

dr ug aBecIRNPOS iIGimparivacif lansin\Phaimacekingdies Bbyodaju ke

eXs —0xi-dati-ve—feactions —A-fubei—of—stabilizers
may Pharmpsedynagyicy @bl 80 JIRIBN 1§ 2dri8PTP g Viisct™ (CE)
poliysggcharides, such as cell Ul ose and cellul ose
denivatives, and sinple alcohagls, such as glycerol;

bag (B Tdédxaiin.) agent s g¥8h: as |plefdl | 4d2%esol and
metthyl paraben; isotoni ¢ agents, suchjas sodi um
chlor!de, gl ycerol, and -gl ucose; |ecithins, such as

exda I'ecithi (210 TR SRR AT
R S ) NR5E84 9.18493 Y5-I 7

soy clthin) and synthetic or sem synthetic

| eqiBGiiMis (fog/d.) di myri stidgEphgsi3eat i dyi£bl i ne

d| F:.ﬂ m.t.ovl.nhosnhat i dvllehol i
A% L T TOATTT L]

disﬁ¥%9%§¥B§H€§dh%y¢E§|éﬁ%ﬁ?ﬂé;ﬁéﬂéépﬁgfl%% aci ds;

ph sgpﬁkkd%%ﬁhﬁgﬁgiani €5, phosphatidyl serinés such as

di st earoyl = phosphati dyl seri ne,
di pal mi t ohHepbias plrabérdyfihypoginenanevents (hours requiring glucose

Bhodnimonts 4§ RBohRdos Mekon Bte Preit BBl (i Eigand 4
I'n opgn f}?émhﬁmuiﬁi%n?%@irﬂéaﬁ%talr@ﬂo&_@oﬁ%iﬁ%'@iiﬂﬁﬁém of

gl ycerol, bacteriostatic agents and isotonic agggts.
Il . pvietembbgpogdyosmiia daringbisflonerwiasik simeeshigher igratil baide

formul.ati on contains Jjnsuli a or and a

o s SR EisBo, R ity e LI Thgadipgve and
injectable formul ation contaibs insulin, EDTA, Gitric
acid and saline and/or glycerol. In the preferred
enbodi nent, the subcutaneous injectable fornulation is
produced by m xi ng saline and/or glycerol, citric acid
and EDTA to forma solution and sterilizing the
solution (referred to as the "diluent”). The insulin
is separately added to sterile water to forma
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Exanple 1: In Vitro Conparison of Uptake and Transport

of Insulin using Epithelial Cell Transwell Assay as a
wWOo-080489% of Di ssol uti on Agent. Material s and MEX/HS2968/079213

Oral epithelial cells were grown on transwell inserts

for two weeks until nmultiple (4-5 layer) cell |ayers

had : ' n

ot i S8 TREportR BN gkl SRR ARC L EI8PRA] helow

sol 8fmgid§) suninheé fearigratiests ipeagrdup e Bl 1885 Sarfl e S 7f428 rfor

the receiv | er 10 m.nutes. Sol utiqns
conbisBteardor. Ume AL ki ERafe I8 T SRtepecasos
W Vieveld afd iR gand a sufficient amount of acid

to maintain the pH at 3.8. Insulin anounts in the
¥ ecei ver Ivgsinclisigey ¥ 1ApsdYdOE) viantheERtGA In RaysisinesthFhise in

e N T T R S R T

t r apgReiehcedireduted pbst éﬁﬁﬂdﬂ&l%ﬁh@@é bheldiads. o8 bbsrast Fa$Bhad
can be readily tested and conpared to the results

obt Blehaghesisglagpspiercursina, whigh iy eppigieaywih its sleaver gbsorption
agalnstouhi ok . . 5
e G VAR AP AGLSE IRl R AR AR LR il
10 r anshoidimablatesy evat eighifichnidy lesofor VRAGk™sthaly Ladpred
mﬁtg acids wth pH,rgqge ?f 3.2-3.8 are grouped L%

Fi gfreonsirating Véﬁ&& S aeid$ 3("61’4“&%‘)““’8? 8 GeBupREants fvit Type
Fi gy&pefs. The results establish that the choice of
acid wth the sane concentration of chelator has a
subst ant Maldifedatient ammhvarhationy afithp preserdfinventoh will bhobuighs

cell culture. .Th referred aci.d i.s cifric .

ot tp B s e B ot e onR s Bfelplitp fadare ptgnded to
137 aBSROM:HA] thbREsHd IF thiShndRl dltels al Cel | Transwel |
Assay as a function of ncentration of Dissolution
Agent. Materials and Methods The materials and net hods
of Exanple 1 were used with different concentrations
of reagents. In the study, equinolar concentrations of
acid and chel ator were added. Sol utions consisted of
water, +/- EDTA (0.56 ng/nL), NaC (0.85%wv), 1ng/nL
insulin and an acid: Asparlic acid (0.20 ng/niL),
Gutamc acid (0.22 ng/nmL) or citric acid (0.20
mg/m ). Citric acid was tested at a higher
concentration of 1.8 ng/nL with and w t hout chel ator.
This data is shown at two tine periods, 10 and 30

m nut es, post dosing of cell donor chanbers. Results
The results obtained with Aspartic acid (0.20 ng/nL),
GQutamic acid (0.22 ng/nL) or citric acid (0.29 ng/n)
are shown in Figure 4a. In this case, there was no
significant difference seen with the addition of the
chelator. In contrast, the study using a higher
concentration of Citric acid, at 1.80 ng/nL, does show
a significant increase (t-test conparison, one sided)
upon addition of the chelator to the solution. See
Figure 4b. This denonstrates that concentration of
bot h conponents is inportant in optim zing uptake and
transport. Exanple 3: In Vitro Conparison of Uptake
and Transport of Insulin using Epithelial Cel

Transwel | Assay as a function of Chelator Materials
and Methods Oral epithelial cells were grown on
transwell inserts for two weeks until multiple (4-5

| ayer) cell layers had formed. The transport studies
wer e conduct ed by adding the appropriate solutions to
t he donor well and renoving §'nples fromthe receiver
wel |l after 10, 20 and 30 m nutes. The sol utions were
prepared i medi ately before the transwell experinents
inthe followng way: Citric acid at 1.8 ng/m was

di ssolved in 0.85% w v saline and then one of the
followi ng chel ators was added to thissolution at the
concentration shown: EDTA at 1.80 ng/m, EGIA at 1.84
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Material s and Methods In concert with a published
study, A. Plum H Agerso and L. Andersen.

w@h@pesoski neti cs of the rapid-acting insulin BOEUSIYNSN79213
insulin aspart, in rats, dogs, and pigs, and
phar macodynam cs of insulin aspart in pigs. Drug
N&t dbim:Di spos. 28(2): 155-60 (2000), it was determ ned
that the elimnpatipn half life was a good.det.er m nant
of t he: absdrriarbBrntfieorpoSigthsetamiar s iR Pt
effbdivaabioRht bMPhik&IutidnOWRAt AASOLRS ERMtdr B MhhfRe uptake and
injection site. Therefore, a non-conpartnental

sandppgiod thyf ingulgmirqughwipitbelind oelis anompaietl d sylin in

exam ne PK.and.PD.par , 1 n particular
8?@@“%@?1? gﬁﬁﬁaql?c ‘fhl%fa é&n%ﬁggéé]fi C swine were injected
subcubaneoqsk Yombbiitiemer elhint duwhdreinnhe adenoiisetbted from the

insulin. Three fornul ations contained a chel ator
eEmpAcEEeRt hngwp wdinrasdenliasnelest cont ai ned only

regul ar hu ] ' . s e

G ori o act T chAULiLEh EPEiet 5, din RPAERELThRHan inpyin.

t he cHel at dhefcompusiddn ofclainahowhiatin thncheatator Bselecind fiem
dded for isotonicity and. fornul ation jJity in all

Siesiroup sns i oh e hsrmingiazeetiong BT AbFSITA,

GRRRRA %i?fa&é;q ), Ao BiAGd, MHaipoRWMRE d%é@aﬁt@ﬁdcﬁgﬁo acid

over ni ght, subcut aneously adm ni stered a dose o
EDMEAUCKY A (InZudidnmis adyiciohenanetdtranergicEOfA (n=3) or 0.08

U kg human . nsulin .containin A TSC .(n=2). Doses
wer s Poducddeatnpytaner shin g Btea e R bhRer i ng
\WiyereBRrh AR ceasRid BiDPA).gl ucose and insulin levels
were determ ned at all tinmepoints, to 8 hours post
dose. OPhar ndsskmpesitien gbelaim Agwhersingae fisporadompgest is an
W nNanl jn, ' r . - W, 1 j_f
VEPORRE G i By USNRPS} IEAL AL REl A ol
Tlh@icl suctahit @spartiCanglaici Ammuref arfdl abpic @idcose in Swi ne
as Function_of Chel ator The elimnatiq%? half life of, .
regul & hurkh¥ SoResitian f slFmiovlersip thefigsoftiopy agepi g gitric
i Qi S$W ne was consistent with that seen in the
1%%erature and was used as a test point to validate
the data. Aghetdoingoissionmfisladeriabhoyeihdmyereldtbrain present in a
follow ng i ntravenous adm pistrafiqn, [ | I O0B2
tREF R R AR TORURE b BEMSET Hii2r Wi s e A o
siryeaf ol lowing injection. The chelators in the citric
acid formulation clearly show a reduction in this
par amét.er , Tremengiosiionrng claat] vhessia thhdiswlatha agest i

are effective in enhancing the. absorpti f 9
iR PP RS RS T R PEne AT et dees K abbfld 037
5¢ 1€ vmRaricser@. of EDTA-citric acid insulin formul ation
to regular human insulin in human clinical_ trial.

Mat eri Hl-s ahep easappsiionTrelaimph whereinthe sipg ghelaigs 14 BPTA
eval the g1 j . a test
R B ARG R AR O o (BRI B AR, T
c%dnbmmﬁ@%l of aad?eg@’mz £ TE'M &id\ges&ﬁlgo'ﬁvrgzdmm and th%

gl ucose-cl anps i ostator; target 00 cQse

s IytioReAEaN & PreSF Rl aicANCRY At PiRpt et ¢ Wxa@ 15‘2138% Ps’
( .40 (20-62 years range); BM 22.5 (19.2-24.9)
kgﬁﬁ3¥ﬂ9§6%gﬁb a cross-over design with a fixed
treatment order, 12 U Regular insulin and 12 U of CE
insulin fornmulati on were injected subcutaneously in
the abdom nal region. Results The results are shown

in. Figures 6 and 7. SCinjection of CE resulted in a
time-action profile that proffuced a significantly nore
rapid rise in glucose consunption regul ar human
insulin (Figure 6). The mean pharmacoki netic data
confirmthe PD results (Figure 7). This study shows
that addition of citric acid and EDTA to regul ar human
insulin inproves the rate of absorption of insulin as
denonstrated by a faster tine to maxi mal concentration
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The results shown in Table 2 as the nean plus or mnus
standard devi ati on conpare insulin Tmax after

WG aivessaneous injection to type 2 diabetic patPEnUS2008/079213
after a neal, regular human insulin, insulin plus
citric acid and EDTA (CE) and lispro. The results in
Tabl e 13- cofpacemppsitien of taiss b wherein e inaip it prvided in a

AR n A o ainsRRINIARPofY ot S or MR e
Rbatn arcakvided ircs sddbad dorthivecsatdigigd aQbupsi red t-test

The total nunber of, hypoglycem c events (hours )
requi fEng JEceDEOsIHR 8T Al épf%ﬂ%dr?é@rf@%@barmaceutmﬂy
LI ' | 11 with Lispro and 4 with
Pﬁ%ﬁ%Ek%%$§§®gP%%ﬁ&%%ﬁgﬁﬁggﬁ&fotaI amount of gl ucose

i nf uséd. t o Apmethedtof rpig 3 diehéta iddividugl ¢dinsrisingrmjastisg an
sh} ti mes higher, for ?HI %nd tmﬁcs.as much. for Lispro
EHESRIATOUE &) BLPIECPI BRI SARPOSHORLORBEY B AMIHIE 5 41
LIBCRRI AR ungby £ R Auli A RNt ARNEzihBChAMGr RRINEBNEADtARMNd
bel ow 80ng/dL) sumred for all patients per group was
NGB dfdhe Rsklin Giroudpitbeliadl icely as compas®, (P AGURG/idL* i n
for,VIAlectetm.. The nea od glucose levels are
§ﬂ%\kﬂla§hn ﬁlté‘@rn%n%?he?%%%’ cllg(ggi on, VIAject(tn) (CE) was
the fastest in reversing the rise in blood glucose
followi ng the standard neal. Patients treated with

VI Aject (tm experienced reduced post prandial glucose
excursions. In contrast, RH had the highest glucose
excursion, which is consistent wwth its slower
absorption rate. Variability of the glucose |evels
(rmean di fference between maxi mal and m ni mal val ues)
was significantly less for VIA ect(tn) than Lispro,
denonstrating VIA ect' s better glycemc control in
these patients with Type 1 diabetes. Mdifications and
variations of the present invention will be obvious to
those skilled in the art fromthe foregoing
description and are intended to cone within the scope
of the appended clains. W claim 1. An injectable
insulin conmposition conprising insulin and an
effective anount of a dissolution agent and a zinc
chel ator to enhance uptake and transport of the
insulin through epithelial cells as conpared to
insulin in conbination with a zinc chelator and HC

2. The conposition of claim1l, wherein the agent is
sel ected fromthe group consisting of human insulin
and insulin analogs. 3. The conposition of claim 2,
wherein the agent is human insulin. 4. The conposition
of claim1l wherein the chelator is selected fromthe
group consi sting of ethyl enedi am netetraacetic acid
(EDTA), EGTA, trisodiumcitrate (TSC), alginic acid,

al pha i poic acid, dinmercaptosuccinic acid (DVBA),
CDTA (1, 2-di am nocycl ohexanetetraacetic acid). 5. The
conposition of claim4, wherein the chelator is

et hyl enedi am netetraacetic acid (EDTA). 6. The
conposition of claim1, wherein the dissolution agent
Is an acid selected fromthe group consisting of
acetic acid, ascorbic acid, citric acid, glutamc,
succinic, aspartic, maleic, fumaric, and adipic acid.
7. The conposition of claim®6 wherein the dissolution
agent is citric acid. 8. The conposition of claim1l
wherein the chelator is present in a concentration
range corresponding to betwedn 2.42 x 10 4 M and 9. 68
x 10 2M EDTA. 9. The conposition of claim1l wherein
the dissolution agent is present in a concentration
range corresponding to between 9.37 x 10 4 M and 9. 37
Xx 10 2Mcitric acid. 10. The conposition of claim1l
wherein the zinc chelator is EDTA and the dissol ution
agent is citric acid and the chelator is present in a
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