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fuel cell§.t hough a nunmber of conpounds in the cyclosporin
famly are known, cyclosporine A is perhaps the nost
wi del y used nedi cal | Ya9¢nheof dSunosuppr essi ve effects
of cyclosporine A are related to the inhibition of
T-cell nediated activation events. | munosuppression
is acconplished by the binding of cyclosporin to a
ubi qui tous intracellular protein called cyclophilin.
This conplex, in turn, inhibits the cal cium and
cal nodul i n- dependent seri ne-threoni ne phosphat ase
activity of the enzyme cal cineurin. Inhibition of
cal cineurin prevents the activation of transcription
factors, such as NFATp/c and NF-kB, which are
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position); cyclosporins in which the MeBnt residue is
present in isoneric form(e.g., in which the
W@ bioga4rat i on across positions 6' and 7' of tPeT/MaBw5/001927

residue is cis rather than trans); and cycl osporins
wherein variant am no acids are incorporated at
specific positions within the peptide sequence. [0027]
Cycl osporin anal ogs containing nodified am no acids in
the 1-position are disclosed in WO 99/18120 and WO
03/ 033527, which are assigned to the assignee of the
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-C(O NR3CN, -SM2N(R3Rb), -SMN(R3Rb), -NROC(O) R3,
-NRcC(O) ORa or -NRC(O)N(R3Rb); R5, R6, R7, R8 and RO
are i ndependently -H -OH, -F, -d, -Br, -1, -CN,
-N®2, -OR3, -C(ORa, -OC(OR3, -C(OOCR3, -S(OR3,
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~ 22 —— o ~ey o



L- 1 eucyl - L- al anyl - D- al anyl - N- et hyl - L- | eucyl - N- net hyl -
L-l eucyl -N-nmet hyl -Lval yl } (1 SA247) conprising at |east
we@p@eobtsam cal nodification of the parent conpoRCCA2005/001927

wherein the chemical nodification is selected fromthe
group consi sting of hydroxylation, N-denethylation,
diol formation, epoxide formation, and intranol ecul ar
cyclization. [0034] In various embodinents, the
i sol ated netabolite conprises at | east one chemni cal
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cyclization at the am no acid-1 of |SA247 conbi ned
with at |east one hydroxylation or at |east one
N- denet hyl ati on at anot her ami no aci d residue.
Addi tional Iy, enbodi F@ges3 PRéBude netabolites which
have a diol or a cyclization at the am no acid-1 of
| SA247 conbined with at | east one hydroxylation and at
| east one N-denethylation at another am no acid
resi due. [0037] In various enbodi nents, the
nmet abolites of |1SA247 may be isolated from body fl uids
after admnistration of the drug, or nay be produced
either sem -synthetically (i.e., fromeither the
m crosomal honogenates of aninmal liver cells, or
cultures of n1croorgan|sns) or entirely
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di ni troper benzoi ¢ aci d, hydrogen peroxide, alKkyl

per oxi de, oxygen, or the |ike. [0043] Various
weedvotioent s i ncl ude an i sol at ed epoxi de net abpCT/Ca2@5/001927

| SA247 prepared by the precedi ng nethod. Exenplary

i sol ated i sol ated epoxide netabolites include M-e-1,

IM-e-2 and M-e-3.[0044] An additional enbodi nent of

the present invention provides a nethod of producing a

di ol containing netabolite of |SA247, the nethod

conprising the steps of: a) protecting the b-OH group;
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columagent to form a epoxide netabolite of |1SA247 (e.g., as
a Prilezhaev reaction); and b) formng the isol at ed
diol netabolite of |1SA247 fromthe isol ated epoxi de

SummﬂW 8P@d inSeRfioh SA247. Typical exanples of the
oxl di zi ng agent i nclude nthl oroperbenzoic acid
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d SRdiRlonged by perchloric acid or Nafon- H alkaline
loa cﬁyd?ighé/sm i n dinmethyl sul foxide; and hydrolysis
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/ | per succi ni ¢ acl

load c@fﬁflﬁéhg% ntg‘ggg"?{%ﬁ't uel geél lg‘%/c-\gﬂ is reacted with a
reagent selected fromthe group consisting of osm um
tetroxi de, al kaline Eot assi um per manganat e, hydrogen
per oxi de, monoper sucBage 8 A& and t - butyl
hydr oper oxi de, thereby form ng the diol netabolite of
| SA247. Typically, the | SA247can be reacted with a
catal ytic anbunt of osmumtetroxide. In sone
enbodi ments, | SA247 can be reacted with a reagent
sel ected fromthe group consisting of hydrogen
peroxi de/ form c acid and nonopersuccinic acid [0048]
I n sonme enbodi nents, a nethod of producing a diol
net abolite of | SA247 includes the steps of a) treating
| SA247 with a reagent selected fromthe group
consi sting of |od|ne/S|Iver benzoat e and S|Iver
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2. [0072] Fig. 19 shows 1H NWR spectra for IM-d-1,
IM-d-3, E-1SA247 and Z-1SA247. [0073] Fig. 20 shows
WQD0s@e8YL spectrum of | M-d-3 (sanple KI-3). [ROW¢h2005/001927

Fig. 2 1 shows the am de proton correlations to the
correspondi ng aprotons in expanded TOCSY spectra of
IM-d-3 (sanple KI-3). [0075] Fig. 22 also shows the

am de proton correlations to the correspondi ng side

chain nmethyl protons in expanded TOCSY spectra of
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: IM -d- 4 Kl - 8A E- | SA247.
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the ambiensamespherid presureict ure for the amino acid-1 side

chain of IM-c-1 show n rrelations 0094] Fi g.
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[0095] Fig. 42A is an exenplary reaction schene
[Para 23] dnﬂmap?rrg;wu’ﬂﬁepar@mﬁan tgachingsrinihieapiegent ueaian, £Bg
oxidiz&f ghSPetip hBMHE aPSsitivé\isblat &A8At pbinth chgfen from the

exen‘{‘%l!t.argy 1Lreactl on schesnetél [ | ustrati ng rt he formation. the
group 6pnal G AR Hane AR 1QRS P 83 47GrelPUinp, Retdin
voluméQOfldwRihg re difdvdriesavwitbxtbiepd riving rspeedi afnthecremg.

il lustrating the formation of IM-d-1 from
[Para 26]ardtarsabivglyasiae PMidizer gas pymR My kedude ap@dioblovegrg an
air dud44nbSa fAloROsERor S@Fartfed fies dite\MR FRRE A tiee afr ddict7Tn that

E- 1 SA247 and ZI SA247.” [0099] Fig. 44B illustrates the

structure of I M.[00108persiof 285 is a conpari son of

the 1H NVR spectra of I M4 (sanple KI-6), |SA247 E

andZ-1 SA247. [00101] Fig. 46 is a conparison of the

expanded 1H NMR spectra of I M4 (sanple KI-6), |SA247 E

and Z-1SA247 between 0.5 and 1.5 ppm [00102] Fig. 47

Is an expanded 1H NVMR showi ng new net hyl signals of

I MA. [00103] Fig. 48 is 2D TOCSY spectrum of | M

(sanple KI-6). [00104] Fig. 49 is a schene show ng a

transformati on of the amno acid-4 g position to form

I M4, [00105] Fig. 50 illustrates the structure of | M.
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to refer to the general class of inmunosuppressive
agents that conprise cyclic peptides having
WO poval6Mppr essi ve activity, including cycl oSpoPCTCA2005/001927
anal ogs. Therefore, the term "cycl osporin” generally
refers to any of the cyclosporines A through Z,
i ncl udi ng nodi fications and anal ogs. In particul ar,
the term cycl osporin includes the compounds CsA and
| SA247. Structure and nonencl ature of CsA and its
met abolites [00119] The structure of cyclosporine A 'S

case, %ﬁ’é’\éﬂeéd‘oﬁlﬁ'\%?‘blc@ﬁ rqssaﬁrﬁ{tgaggﬁhgley%ﬁtgang% controper in
keepl@av'&aemﬁerewewa%rqm dge flop) sansar- Environ. Mass

98 |
I ST N T
P“mpo‘t'hﬁbd%%ﬁsb AR agibl ﬁweacwglr dughya ﬂﬁwtmetmtammmeamr dact,
and aafifferesitiah prawsuibey/ s éryondiriamgetiabieRse différential ;S*r%@% lfe' es

acros§ kc"l’?e ﬁ&mﬂ@{r&t@r‘:' I‘?] trhgtc' kQ#éé%stt!L%thg . se tgﬁmc%pr blower

cule
Is ad-“é%fﬁf'ahvn@’eae gqf%gg,cg@tr PHg Muieeqpig with Smtlhlylrace;ded from
the diffleyaritie pressiudeised®l y), one each of a D- and L-al ani ne
éAL 3 resi due, an a-am no bm%@ic acid residue (Abu),
[Para 1 piach va pyranggMene as sessribrd Hymedigtelysbove)Vee) flow
restrigtes nthyehe tmgenl\frﬁmﬂhﬂgrbﬁp(tbﬂ@ls(m?%ﬂb)n bi§Ed léeﬁezﬂé‘dand

e AU SRR o DX L8

(4R) 4 [(E) 2-but enyl ] -4, N-di net hyl - L-t hr eoni ne
[s . [00120] As used herein, the amno acid
Brief %%F'(H’&'@é‘ ¢irthe Qugwintasi al | y nunbered 1-11 begi nning with

but L-th
Para LS ndyeh &l ichiate Bl WEL Y br chamctarivis of the
presemlﬁﬁem SISkt stéuetuafa,mrggnmatbime) and @0dtAdY dfach of
operatibe, et ragitl SuidherCi ebﬁﬁesa&hosa&%t?r é@é&rtﬂe é’dT Wilrﬁt H
e

betterﬁﬂc&?%opgg?@qg 3”]! n\&gﬁ%ﬁt d %gs wqwgﬁhfagﬁe enHY preferred
embogiaitt cgl;hgtm\(ﬁm(ommrllmqvg beehusatati dyi wia) of Searapleof it e
expresgly nadesitosd ddvert mﬂaﬂtl‘?@d ?eM'nH&# hr@ﬂirrtﬁe erBQ@Bf

st 34817800 RSP RS ELES o Fferiess § efiiohept cht

limits gf the Hyyspriaa. Emhagdimests efihie invention vill homebe descried
by wapof ekl ple iyalse¥tiohtiRthd c@fmh
.%00122] pThe structure of | SA247 ‘?%r Aé%@z' g'tr' Whé%
[Para 3Q)] Jigpe | is an gverall gqgewdemtedhenmahand lede carit noha@natic of
an alkakrsd flug cBR S tefNm k&dl@%ﬁ% ﬁi@geﬁpﬁavghﬁﬁﬁ osed
nmet abolites are nunbered as in in Fig. 1. By
[Para T Jmpbigurechisvi mcrrargcallsch.emamrsrmws@an atithaat\atﬁfeb\ and
contrdll&BMi’oWraerdn@eFtIe'n@%r SkidifRgakhe side chain at am no
acid residue 1. The common structure of these
[Para RR]c IFigser3 st paitiabsachbpnicabsithedatic sHavihgxhs novwhdriin
which Elegsrolyte ansly Be rétiirsdd td er‘EEJrﬁtc%hmﬁ fndtrans) and Z
(cis) isoneric fornms of ere the nuneral 1
i ndicates the amino acid residue 1 to which the
di spl ayed side chain is bonded. The structure of am no
acid-1is illustrated simlarly in Figs. 4 1 and 42,
and in Table 5. [00123] Wen the structure of the side
chain of an amno acPag¢§ahd8icitly drawn in the
present disclosure, the carbons of that side chain may
be | abeled with Geek letters as is conventionally
known in the art. For exanple, the carbon adjacent to
the carbonyl group of an amino acid is conventionally
| abel ed the a-carbon, with progressive letters in the
G eek al phabet used to identify carbon atons
proceedi ng away fromthe peptide ring. An exanple of
this nomenclature is shown in Figs. 1 and 2. For
exanpl e, in the case of CsA, the b-carbon of the MeBnt
S|de chaln |s bonded to a hydroxyl group, and there |s

o a1



i ncreased potency relative to the naturally occurring

and presently known cycl osporins.[00128] The chem cal
woa006/068471 SA247 is cyclo {((E)- and (2)-(2S, 3RRARLCA05/001927

hydr oxy- 4- met hyl - 2- (ret hyl am no) - 6, 8- nonadi enoyl } - L- 2-

am nobut yryl - N-ret hyl gl ycyl -

N- et hyl - L- 1 eucyl - L-val yl - N-net hyl - L-1 eucyl - L-al anyl -D

-al anyl - N-net hyl - LI eucyl -

N- et hyl - L-1 eucyl -N-nmethyl -L-valyl}. Its enpirical

formula is C63HL11IN1L 1012 , and it has a nol ecul ar

i ght of Qut 4 I e 'and
pre 25500085 000 o e RIS DR RS v
returnesh 5@ AEEBIrBgcdEmMnYn acnaeecwhersbdhe piysizal height of the
return €bhfh U eediceliSA247 has been verified primarily

t hrough nucl ear magneti c resonance (NMR) spectroscopy.
Both the 1H and 13C spectra were assigned using a

1SEhLes. of ' ' NVR i nents, and
Detall%ﬁb'ggs H@Qﬁ%@&%@%‘fgﬁ@ E@%ﬁﬁ@s knome)lilf\)/gr ggging?lrreﬁ? s
[Para FA" TREGIREP ALt sAvhidih @rebemdvédeacasstigiiaettisat of ke ( E)

d - s qof | SA2 fi |
preserd iy difii BSRpr e OlaiRRR Al e St MerhbE pP ™"
operatiarp gogeihey vath fleties akdectjvesandeativieptaags $hereeds will be
better YdkYstb8d fdth&he FONWihGRIIsdUi8ig! ecul ar wei ght, and by

an infrared spectrum which was found to be very
[Para 3§ ]niTuamingdinsy td bguoe il ne baief Tiverview oé anrepgisie alikgdise fuel

cell sySPeRe Rt Reepifily YAfh bRScht ARRNEBAYSEHERN apdThHRAtdYat 10.

bet ‘the’t ds, | SA247 '
There a6 TGadREeRANIRE NI e et atmbinw siepits, b Bal St
fuel gases+ diicht tsanorinmliydtydpegeregas i-n ticsof thelaxidizar 9rSA247
iR B o B e
normafly 2N 315w, soIUip T GHPTAS UM btsSiaE s i Besskl borc
hereafier, V&iouy compasentst ineeash afahg floar gersts IQomsier treeaniel
of an &bctrBRicdRttciiel 5. bl MR RNt R wilrBechvdastodfd Gad and

| SA247 he mencl ature. for .th i scl lites
cectigit FaRuplor SBTRE S hEERaL Al S She s Bhl L
me moQs A0 MpoaleDt Y, ets, anMaxHs Newssayand 45 &@ Well Knewiitp|
those SRIlLAWh @n& afl. | Pie PAHLES dlectPikGPEIncRBibn $OM Those

bol it h. ix 1t foE | SA"
comp A REgh th Stk el T3 W 68 BBk el B8
to the|drawirgsandwigaesed serminals fge thoFe cargpenentsaadienethe
electrGWic R@ndlidr 507 AU, PRI be SindefRod® tigahktesiry | |

arrangfemnan 43 Pae P A Bt Bolfteh 55 Ay Pleshiultal il o°, &

electricakenrirfectionasis fonpuimses oliiustraiion axbdizcuestianol it e

i ch i d | af | the. g- i
Para 461 s e B AVRE LGP Yt oo Bkl o EFRBR L IR
electrics! enefgyeotayloadi(oet gfowme THieyribglude an alisaling el cell stack
12, arP@RtirbRAe farkie 1 i d£Bbifce & a6l GEAVRITAME e rsAMBmlkalitR fuel

| SA24 tabolite,which is a | gf.1 on_,of it

cell sysTF b & ar et B BRefheicpas IR Lt 3ht Fei e atSiam a¢

82 angd lispuvmeshione the systemi Moosigizergas pump 16, an electrolyte

pump2GlefiRE & hakiliaR) elb8PkStbriRcduise §H5Mbie haspaselwil be

d .%I ﬁr}ge géf trhe amno acid-1, several diol netabolites

escridg &°¢'5 ed from | SA247 that cannot be formed from
CsA. The nonencl at ur fager7 phé8e di ol netabolites will
mrror the standards presented above. For exanple, the
first diol netabolite for which a structure was
elucidated is IM -d-1 (ISA Metabolite at the am no
acid-1 - diol - 1st structure exam ned). [00132] Like
CsA, |1 SA247 can be netabolized in vivo to form
met abolites. These netabolites are carried through the
bl ood stream and can be excreted through urine and/or
bile. Therefore, |SA247 netabolites can be isol ated
from body fluids, including whole blood, bile and
urine of animals after adm nistration of the drug.
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ethers (e.g., ethoxynethyl, ethoxyethyl) benzyl ethers
(benzyl, nitrobenzyl, hal obenzyl) silyl ethers (e.g.,

wo eioamodagl silyl), esters, and the |like. [00137PCHEAZ®SH01927
herein, a "hal ogenating agent” is a conpound known to
the art that can substitute a halogen for a-H or other
group. For exanple, in various enbodi nents, a
hal ogenati ng agent can be broni ne, chlorine,
N- chl or osucci ni m de, Nbronosucci ni mde, or the |iKke,

[Para 3par Refurtiag ﬁrrsthbrtnmupgwﬂwéircd.@%%ﬁh HSsatsPehat the fuel

r he ,Pr.i | eaction neans the formation
gas ol P Quad &S o SRR o 14 LR ranon 3 BFasonas Tegulator
60 andse eecifadatexfibte enter thei dlkalive fuelRwil std2k 1481t Will be

unders(&@@?ﬁat e s?‘ﬂﬁ'ﬁ'.g gosfq;r\%"ﬂﬁeﬁgé(s ﬁ)éres&@«k& %%gytﬁéﬂ Lypically the

pressuwegeaqlam Qus A SteRTHAMN Feawiakeh Bapk Itmxntffmm the 2nd
alkalinefuel @Wﬁhchﬁ Z’;Qﬂe?uill@l g£.}> ﬂbwsMPﬁergh raacydﬁb'ﬁé se@%r 40

from wifehs ¢ fgiss dicd SRETDIE IS e dorVRd e Fieudas Tiavanch fos

returnegl wai Imm?ﬁd:raa:kd@ ther eeatrblyte ¢d ek ddc eTh¢RATRI)] tishydehen
gas flo?zﬁrttﬁ\‘éhgﬁa Oriteri¥el %W'ahﬂ't‘ﬂ%n@@%ﬁ%oth?r @pﬁ%@ﬁg@s\/ﬂthm

In vivo

which W@,‘;&ih w K%t%@d?rqdégt ohdhe slectnygiesaica reaectmwghlch
takes phadeawithirz tvg amazmmuescdwnlzvednj éﬁﬁh@t@dﬂ&hm séit to a

water LGB S8 s S et BByl sl

systempr'ﬂmmemalmng rfoebgas isptheyparesuioed vdiled recindidatoy 6 hewhere
it joins Sfe‘d\gf gg%oi* rZdd1de AN &Y ﬁ’?egalléanin@?hﬂ cHl @[aWQdm%@gusly

oli zing ehzymes“in e one or for
descnh@ﬂ the cyt ochrone P450 fam |y of enzymes. [00140] As

[Para 3§} N%SP%@"?II%&%@?{H%Z%sazgel{i}@?%{“lﬂﬂﬁég REFaRde Fhaas flow
circuit, sighras wheprbeifuel eslbsystetroiscitati dawh fomodiifye rlata ot
other Dhggd?‘f&qslégﬁr @Jer'f?tg.ﬁli’giéotnea b%ﬁ'eéﬁ/get %é: %hdei(ﬂvmc?gerﬁﬂetector
70 are Béﬁ"f'aé@i ar embodi ment s, gI ucose- 6- phosphat e,

enzynme to facilita o
para 38P Y 1€ o oSk s AR EARUAR A iy E g circur
that it lmacﬂogeﬂmr;we:par ation, for exanple, '
para 48 D B o S S iy ke g which
is usuatm airgleeicd rsotheceiRali hé fu iRl 8atemsata8 Z aRBONMOf 6Rahr§@gh an

nake e 1Mol TR AR GHALT Sr i

Thereaﬁemtbeeomdsmragasl flows chraugAede ofiizexgappamy ¥6i edlich is
responﬁb%?Fdroﬁrc@%ﬂ ﬁ&%‘%b&lﬁrl 'rr?étjdgetogﬂe%o C{hﬂ?i@r‘b%sat%eﬁsnu‘?e

%
I nucl

its flowhauoB b g @@%H&%&é“@m mmthe mxidizen gas pump

16 the bgrd&ze!r g4s ﬂoh&tMOugﬁa\r@arbbﬂtdlaxW%erQ& Théreafter,

the ox eﬁlc Il‘g;gl g?q t‘i’lg c&ndeﬁézﬁgé%ﬂh? ﬁgﬁﬁ‘/@hai%ﬁ eﬁluent ?uel gas
is ﬂOWlﬁQcﬁ@K}haﬂl thee DWcQﬂ fusl g@as ahraugh thk eondepsaral 0 ys caoled and
the watef Shavedsl i< ogreuy ondleRs @, LAY i 'tl"?é’I egrtlmebt\he idizer gas
chr omat ogr aphi c” separ at 1 on, crysta zat 1 on )1‘ %yg
purification, or other neans known to the art. For
exanple, in particular enbodi nrents, the discl osed
| SA247 net abol ites cdageel pfiRi8f i ed by hi gh pressure
l'iquid chromat ography. [00143] As used herein,
"N-denet hyl ati on" neans the renoval of a nethyl group
froman amno acid nitrogen. An "ami no acid nitrogen"
is the nitrogen in the backbone of the am no acid, not
a nitrogen in an amno acid side chain. [00144] As
used herein, "glucuronide formati on" neans the
formation of a glucuronide | SA247 netabolite by
l'i nki ng glucuronic acid to | SA247 or anot her, | SA247
rret abol [ te VI aa gI yCOSI di c bond [00145] As used

o "



di scl osed | SA427 netabolites. A "substitutable atont
is an atomthat has one or nore val ences or charges
wa@e@sloedare to form one or nore correspondi ng CPUHRCANI05/001927

or ionic bonds with a substituent. For exanple, a

carbon atomw th one val ence available (e.g., -C(-H) =)

can forma single bond to an al kyl group (e.g.,

-C(-alkyl)=), a carbon atomwi th two val ences

avai lable (e.g., -C(H)-) can formone or two single

onds to one or .t sub5|tuents e.d.., -Clal kyl ).(H,_-
warme.ge(%?wpmesme.n,t) {6 o Brdercrehio Uibebelinepel
all staclk{ #2g9., -C(=0-), and the i ke. Substitutions

contenplated herei n include only those substltutlons
Jara 41} Haparieyts femivee BhPERESNS INYOUioD]s thi PERERONOT an
xidizer b rabireuiggsr Navhasd plurposahadisefudupshid Headlilged

" carbon atons (e g., the substituents represent ed by
\ereattefps R10) incl ude -F, ,

Para 421 g@'ﬁ%'t %%Ralkaﬁﬁgé%%el;iéﬁ&]é( tﬁé?&ﬂ'ﬁ(@&%@

Jirected t@g@mlone SEARLOr 3 he Jinitkawater and
eIectrolyteq:l‘gW@BErrled\'bB?cRE)oxudE(e Riaddhh.is T@ﬁ\@hbﬂabﬁbf‘b@@ﬁ@e to

a demlster 9 %&Rwh%%g S%N( R%% r gas as it erﬁbe)rs

the demis@®&rNFg id\(eRBAY] to hifel sEpaiRtoNER thiRbligh INESM Rambhen it is

returned b%%ﬁqr?gﬁ% sgﬁﬁ? CQTCHV% &aquﬁBb Tlhoer'\]%% @%@iﬁfﬂ%’

exhaustegh rpan g ﬂlka&ﬁﬁlfﬂﬁbml}' smgm At étsedvhﬁrﬁ p%:ﬁt fegurned to the

ambient @BhbopRétey substituted cycloaliphatic, optionally
substituted heterocyclic, optionally substltuted

[Para 43]odnzhk eleprolypafloy system, iuwdd barsyelen thatl that systam ig also

a closed §g§5e é(}} dﬁl’ﬁﬁfg‘?{ﬁ% %'gxren‘(’)’%tilglhgﬁrﬁaa b%@ o%"%‘éﬂbed

hereafter) Tbﬁ@dkaém FURMEYS PUKPET fFod tb9@| Hdrolyimtank 14
through €94 efizaddiyteSpusipl 204t et Hfﬁérﬁieoﬂvﬁhaﬁ ,a fier erald the alkalme

fuel el SHERA, L39O Hotp SREIBRELAY SRR O el m T o,
electrolyteoigeficldeto, a iheataxolpangerabt gachammztt Latrmbthmoertmnwewrn
column t?{ W%L&;@p\%ﬁ%h ﬂ? ﬁg@ideelﬁlﬂ%g\}t&‘i@ pdurhed. tB'ﬂ'\EQQQ&réﬁrg@B

m no aci trogens in am no
tank 14.r esi dues 1 1 1 in the disclosed ISA247 net abol i t es)

(Para 44L& paPucIBp Feaifeg By 168 et ByeShinf S Mo fGieFnd
return cadubst 44unhayl bew:lbmad wyith a wpntechéilley capEs: ivatredre
partlcula?-ial' be%ﬂcﬁyte%tl B@@Hvyeéfﬁgt%h hid Bﬁcl@b‘?&?ﬁjr\a%@fé 82 so as

stitute opti1o
to maintaia POSIHVEPISSARLR WitbhiasHREY Fcy the,Binpe e far

electrolyt@bs a@xity tisel Bidalinhetfod] bell et V2., ThidNfeatlk® is pﬁRPcularIy

e v N
[Para 45T %@Wﬂﬁ%g%%% h§§9 204 R)b%d' ﬁQF rBaRk{)ne

heat exchapger [SoeaMy aa HAIES Jy sRries it ﬁ'u)l% lﬁém@rf&s?yﬁ stack at a
point nempm@éﬁthecedfebat aowitl e mlﬁlebﬁo@dbm“alt tthit édaviekichanger

may be ;ﬂ_ag%? :Eﬂﬁ @% N&é’%%} oﬁ%m %raq ﬁlztl" ﬂ'keafLP%rc'eﬂyJ}% k such

as betweien ther¢loaks dankdt and ah¢ fu@j qsilk stagkn Zat liheuanmcaunt of
nitrogen- contalnlnglgg% y@ic or heteroaryl group
can be substltuted to orn1an N- oxi de. [00155] As used
herein, the term "pharnmaceutically acceptabl e" neans
that the materials (e.g., conpositions, carriers,
di luents, reagents, salts, and the like) are capable
of administration to or upon a mammal . [00156] Al so
included in the present invention are pharnaceutically
acceptabl e salts of the disclosed | SA247 net abol ites.
These netabolites can have one or nore sufficiently
aC|d|c protons that can react mnth a SU|tabIe organlc
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that further includes a stoichionetric or

non-stoi chionetric anount of solvent, e.g., water or
woe@ans7sol vent, bound by non-coval ent i nter npCECAR@S/001927

forces. [00160] Also included are pharnmaceutica

conpositions conprising the disclosed | SA247

nmet abolites. A "pharmaceutical conposition" conprises

a disclosed | SA247netabolite in conjunction with an

accept abl e pharmaceutical carrier as part of a

oot B GEEEHR 1y 6B ST BRI ok o

-ooling fi te exiédrai thevheat exdwmrgjen@ 4 at Yhe Troudperdtion of the
-ooling ma'@tdnﬁiér%e%@n%fﬁl%? the - dectrOh R cor{tr fer 8 ‘?'?E%S?éetlve

" it fopi cal adm nistration solution, sion,
ermmaérgam ointnent, and the like ). Sui tabI e

para 468, PIGTRE B Un i 5 O e PB A thels AL GF AN 5o

and the pHsgeryabiet 6G are plsonunder the centrol qlidse elmativnieaphtrpddr

50 at th@y@%@,@mm,ﬁg@@r{ taﬁ.@i ipy"Rem ngt on' s Phar naceuti cal
Sci ences, Mack b I ng Conpany, Easton, Pa.

[Para 47BuTheka||lealmmfqueuwysaémcwfruhleqmséﬁf mvemroe.ntsqu@knded

i o TR BT g o BB Bt S

monitorlgik] ANRgffaviteh 529%orgyidedbaherdbyawarhbloperation of the
alkaline Pu*‘@sdmﬁh%kiéﬁf ?Ofiﬁay%ka'lﬁﬁlalﬂi%%cﬁl\}ee?ﬁ{ lééfe?:n One of the

ctate and

purPOSEéﬁg 35@@% Hy %Js%t;sﬁtpr%ﬂ% d@w@rﬁﬂaswmhds dyaicaHy aobattery
or superapaciget, d$ ito provichecdmauar eslitdg@nad Kowver ﬂcﬂtHeh sf!éfn

whereby(tlﬁ%ka[ect thguma%LWtég%ﬁlZ§Eﬁ§SOf BI 60?'%?8’3%‘1] It

started, Wm |s ut ng wive 6@em§t/chﬁd0pmed,cmd athﬁromem[hleerdml gleviresd
may be dtﬁh’é@arﬁ@%‘@@rb&% %%&%SQQF\P' RRERS d;ﬂjrfﬁb%?ﬂht th

SOMer di astereopers an nti OMer s
auxiliangigciins (TAGE Of%%t TN ygeduring opeswiion of the mikaling
fuel cell system ¢s &b at buffsr batteheindirechwstdbfonitedy 0as/ing doads

o 40 b A=A e A 08P

system bgy@nebits satadscaparitye Ruphastreasemddricksiirateadonsiofig any
monitoritigy thdie? niTRANGS ta 6ﬁt@a%‘hﬂ@%@?&@lp Qﬁck' ﬂ?.vé]r‘\ﬁfl ¥b Mace

%reg Isrcl)l ti n% 1aS 47 net abol |eL§ rom Human

itin pargdjel yith ghe Juxijlargielect[igsigma ewseéﬂggﬁneeéuenam opade

betweenahenhasd tol thieds ectrohixd it elemB0 et exirm BRll€ t+ Vdahgd- V"
reconstltuted i n nmethanol and identified using

[Para 48} hobMiausdy.Lgsteohafdhei ejecisobybe piumap Rl by e glectronic

controllesPST {4 effetiad aldeemifalk "EV‘”tih%ﬁtént‘?Bl b%ax babghites
Met abol
purmp 1écﬁgﬁﬁsaﬂ'egr%ﬁvﬁeéc?@?ol%{eg%eﬁgéﬁg&% @?éﬁﬁﬁet“aéf. te

[Para 49E5‘1°ﬁ é?ov&g I \'@N ﬁ:h‘h? R |g§reed°‘t$‘ gs%iﬂé &E@f ﬁg Qegregi ffom
or under; the ¢gntiohef H[ﬁ)ﬂ.eg@rop(g_cqm)roljer 59;; Rodpsdetivered at Or g.
termlnalﬂe%w\'/@nd 57\/01'}!0 @urlﬂ oﬁé?%%b%@?fltlr(elﬁﬁgpige Eqerd I et

av ote hat c [ S ol|ze
system e it B AhE AR SroMELeS Brels tackney rspntrially
monitored byimealirreht yonitores h,yWhmMake@onsttalmeam@.ﬁs edwling9of the
the 1-am no acidresidue) is oxidized to the
correspondi ng allyl alcohol. Eberle et al. have
“attenpted to m m cpj éS{dT?FQ?m ic pathway in vitro"
by protecting the b-alcoh the am no acid-1
resi due, and then subjecting the resulting
acetyl -cycl osporine A (acetyl-CsA) to the conditions
of an allylic brom nation by treating the acetyl-CsA
wi th Nbronosucci ni mde (NBS). The product fromthat
step was then heated in the presence of
t et rabut yl ammoni um acetate, which affects the exchange
of the brom de by the acetate. Finally, the synthesis
was con‘pl et ed by perform ng a transesterlf cati on of

o o I B
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met hod. This nmethod offers particul ar advantages in
that the reaction may introduce a degree of
wat@emaRel ectivity to the reaction products. [PRO/682005/001927

Al ternately, an al kene may be converted directly to a

1,2-diol by a nunber of different reagents. Gsm um

tetroxi de and al kal i ne potassi um per manganate may gi ve

syn addition. Simlarly, reagents such as hydrogen

peroxi de or -butyl hydroperoxide, in the presence of
currentéidifyamahesatkalime éaelocelldstack1Potarehe Wadeasd for to the

aux,“a@ﬂgﬂotrhﬁgt rgﬂ{é gjsely, anti-addition may be possible

nment with, for exanple, hydrogen peroxide
[Para semdm@new cﬁ’OrJHé el@etrm@@mﬂﬁmﬁw&ct@sl tdfieqynent of

n ver e.or silver
monitoled by & el Sppsor 4B Mo il YRR TR Fawer lish B
commurdealielsywibly dhelefectdonia @imte|ler 50 tlatatig hSeriiaslsy'LS".
oxi dation wth lead tetraacetate or thallium acetate
[Para 53] yOpergiienof 1hpadkalinefied sebsysterni and partiaslarkytitsv | |

efficierReperdabat Boﬁaﬂkxﬂw Sn%ﬂﬂ‘é&%f‘ a{‘?bé@flerféadttd?@tof the present

be take
inventigl B e AR ) G aasow A L if roBTsYEc ficthe electronic
controldyod@-imsoth enedinsenthat ihe fowrafaohidizdrajasc@iey dlilkafine fuel

cell sta@kkﬁqgﬁl (/erlp?o ﬁ'n%{é’\g ﬁ??@@gﬁ{ d e ?@éclﬁzgw ant”

het'i ¢ pPrepara
drawn fromp afre aliding égllétaqkth dmﬂang?atyel@adu‘@mumneteycept

that wHetensicterertas bedhg dhgwATOoRS asd ﬁiﬁalr&%&weﬁfstéwﬁthe

oYy 56 R ATALT o b L iU Ui i 1

but a striadl frastidh iafghe onpoinmasn oxidizdregndiowonpasther angtds, at no

load, tEeGb gel%‘b@&qgw Ss%ud*?iqudhgsgggwthg@[ig@ B%%@l?%ﬂténﬁqel cell

stack 1@y§ﬂérﬁt hlg heg lwﬁ EhﬁpﬂQWle exidizer fuel will mcs"eahelt

comme?ROXatddy.i They ARdiAL BEs B@éﬁ‘?ﬁ’tﬁérf&"‘hhfiﬁgﬁrﬁ are likely to
possess pharmacol ogi cal activity, and may therefore be

[Para 58] The @lxednzea:gapqimnpllaﬂ midyelepawt ing eaide pusnp o? Pbsive

cisplacBhpeR RS &4 85An3 b8 b phTOEXCLGER IR, A
where @@r%r mzm%mrwab (B?Wd/ylélleéﬁtﬁther&hrfﬁy speedratusbichs
such voluhﬂitﬁe%ﬂ’hpﬁsfdﬂvehherﬁyﬁémﬁ% %l@%ét%%]mﬁ%ﬁ‘lb@éli\ie@%

controlfale &Ry bl gy WS 1B 0Ly widE dimiiady dhangeseor
the preghycr loaad awmhmophenwmebheﬂawmff oigizanigas \mul\&r?
proporﬁSﬁh‘%Wf}/thTﬂé/e Qﬁ}ogﬁﬂ\b?retlg&ﬁi‘cgl Etrj‘rereﬁpﬁlréWR lff’?{h%% alkaline

fuel celf stadds 13 icihe @éwﬂamealAbd@Nelsmda lwmongrnmmnh a
feedbadelah®bhasller @y&vmmmblaaﬁbmmmavﬂie Sy HrSMed QQ%EPH eve

|1 zed extensive

A, and.
the sanid SHeRF 0 Thik | U ibied e GaTter WA FSaRF O ERGIOWE Zml <
[Para Séf:hlrn' §E¥@E§t ali(%ﬁf?ié fuélneeﬁfsjﬁr%ﬁeﬁ 3(55 ngxllrorg i E%tuse 1o the
typical ﬁé‘%%ﬁ heag that mgmw@péeaérnumnrﬂ@ has d»oVREwaMArs baly in

the ordienlif 1idt s oy 2 § b ol wiRePONeANn kQﬂa?ExQ%%%Qhat pressure head

and t hese

which figl/fel QU8 o ¥ARRUGHS IF PeREeE S St Admfuhgof the gawplent

from whisdmaisuyebpichltchddizesigalsplsi dravad, amodrdy pofiractidis of that
nmedi at ed t hrough t he nnnooxygenase function of the
cytochrone P-450 sysPa@e 1Thef 28vent ors have shown
previously that |SA247 is al so netabolized by the
cytochrone P-450 enzyne system [00172] M crosone
systens are well-known in the art and are prepared by
honogeni zi ng the appropriate tissue (which can include
tissue fromliver, kidney, gastrointestinal tissue and
the like frommamual s such as rabbits, dogs, pigs,
cows, sheep, prinmates, rats, mce and the |ike) and
centrifuging at 100,000 x g, yielding a m crosona
peIIet, whi ch mhen reconstltuted can be used to n1n1c
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surfactants and include, but are not limted to,
noni oni ¢ surfactants such as pol yet hyl ene gl ycols, for
wex@apobra7PEG 300, PEG 400, PEG 600 (al so knownP@ECA2005/001927

Lutrol (r) E 300, Lutrol(r) E 400, Lutrol(r) E 600

Lutrol (r) F 127, and Lutrol (r) F 68 from BASF);

capryl ocaproyl macrogol -8 gl ycerides such as

Labrasol (r) (Gatte Fosse, Cedex France);

pol yoxyet hyl ene sorbitan fatty acid esters such as
pressufivbeady an@ @he Bfoenil] c2lse dnbeimcohsdQueTn@enraticHy in the

rate of W%@rt%e%%lzggﬁﬁg(r) 8 1 and Tween(r) 85 (ICl
as I'n

ewater NJ, obtained fromAldrich

[Para sﬁmemng ahe @m?@@e dfrtﬁe pr&/&émwlssﬁtuwsto)pro%d’ecﬁ{dﬁh@%@ﬁﬂow

St oy Ol

Qu is GpflerEfly Bt & SUFtielanh sty FActobaaN bisysthphics directly
proportighkkto ﬂnmapﬁhemvowagehﬂlwﬁchlmaxdm d¥itvered € ehapRhadizek gas

I ch as
pump (g (12 2 Efect v UdnlEhc, BOHPE R e puris
where t’l%@\dt@!}r\ﬂ& fingeed ivady witly thrapplied iveliagde Tthissiveshese to
the fou@ann?(‘ruaaﬁgdslhb‘gl cants or errul sifiers such as tyl oxapol

1, 3,3- tetranethyl butyl)phenol polymer with
[Para 55brﬁakdeﬁyd\émand oxi rane]; polyethoxyl ated castor oils
as Cremaphor_ A25, Crermphor A6, Cremaphor EL,
[Para 5@51 elfapRertiamy, th@ﬁ@ﬁb@ibsyﬁm 1 8ris BAgRdAeliowinasevice. That

means Eh@tZQs:i 2?‘2%@% eRidieer g&@'fé’EP icﬁtﬁa‘?‘i‘% the current
which lsy rggt?xh{)rpg}] %aﬁgimsqgusff_eﬁfmagﬁ means Hratdhes

maximttraameantod fuskdas aokdusiddizer| gasoareatan s2@ned oh yiso altiati e

fuel ceftSeack 2 Rtk Afagivty] QuriE & gl eréipd By Ruee hen

there ig o curgent heipg drawmfropm te leﬂGeEOStaclﬁﬂﬁd ughge exfifdel gas

and oxEEEerQQa§W n t@hd e6wares zarbthwill 'sggcle @htsﬁ*i’e\lﬁvalue above
UCOS]|

zero ddg k4 PRERTHE 1GR3 WD IGcuB o odsy e, pitmayily as a
consequaoce @blpgrysitici aessntp avhyiok yorichy ire tiee aldeytolgtehmiasifolds
‘within g{ééﬂ%}iﬁégﬁbﬁ ueiﬂlpgﬁenol s; polyethylene gl ycol

acl ers ‘vet hyl ene gl ycol glycerol fatty
[Para 5@Fi Bbﬁﬂia@fmrpbgéyﬂi@/@jﬁwhﬁﬁ@ﬁm WPWBF&RME@Q\%mh sends a

mer.s erol fatt

signal {5 RS BEORETEIE caR Pl 105 58 36rTEhe elikyiautc <ondioges 50 wit
contumpd; gistyheme cusbeteabhe tid squattdry.oxyet hyl ene

drogenated veget abl e oils; polyoxyethylene
[Para Sgi/kyft«"e FhersB picyet hyl ene gI ycol fatty acids est ers;

| ene ac ester

ORISR T ——
the mepmrymf)tberqleetmenmoctquqﬁﬁromfl amnbabd selectaapod yhar salue A

determ symeyﬁﬁﬁn%alffr-wnﬁﬁﬁer%\ﬁrﬁher{’ﬂby&m’&ftw'beenﬁg drawn

from twlffé[!?%ffﬁﬂ r1o?ge-?\f§{] walUgdpdetasmines fhe stasbiroetric

excess B thel la@s- OﬁNPﬂ@hY@EﬁOI@MWZQ& PEGihes |tﬁ§fréﬁ§rreﬁ’EG 12

soichd UK So RIS A e e e BN g e e

oxudnzeaslg@étmmpE@ mheun itlieatwoluPE@i82positiat e:uspﬂECemEa@ pump.
ol eate, PEG 400 ol eate, PEG 15 stearate, PEG 32
di stearate, PEG 40 stearate, PEG 100 stearate, PEG 20
di l aurate, PEG 25 ¢l \P/cer yl trioleate, PEG 32 diol eate,
PEG 20 glyceryl |auPage]2rpef280 gl yceryl laurate,
PEG 20 gl yceryl stearate, PEG 20 glyceryl ol eate,
PEG 30 gl yceryl oleate, PEG 30 glyceryl |aurate,
PEG 40 gl yceryl laurate, PEG 40 pal m kernel oil,
PEG 50 hydrogenated castor oil, PEG 40 castor oil,
PEG 35 castor oil, PEG 60 castor oil, PEG 40
hydr ogenat ed castor oil, PEG 60 hydrogenated castor
oil, PEG60 corn oil, PEG 6 caprate/caprylate
gl ycerides, PEG 8 caprate/caprylate glycerides,
poI yal yceryl 10 Iaurate PEG 30 chol esterol PEG— 25
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et hanol prior to the addition of |SA247 to the
bi otransformati on system Analysis and El uci dati on of
WO DWBAF34REt abol i t es[ 00182] Met abol it es of | SA2BEGT/Gae@®s/001927
separated by their chem cal characteristics and their
ki netic paraneters using high performance |iquid
chr omat ogr aphy (HPLC) coupled wth mass spectronetry
(HPLC-M5 or LC-MS/MS). [00183] The inventors have
devel oped qualitative and quantitative nethods for

[Para 68hal yzi MherSARAT baricehsibnt esharsitnig rbydied to set the

operatfil ATFAAIOYEP OF thE RN BLFT: bRLGEL ARE bhE el G PBR Rt
values atigh @k afraitasrVizixndn ItBAR dFseyghalmkselestqet valuesavilln
correspnd fo 3pBciFi IBhMQ:on%f‘ﬁoﬁsE gn%@gﬂlg&l‘ rlu% ﬁgéltc%‘iil di9kK G may,

itative noni r|n 17 tes Tn
at apPIPEAe MR STl SHC PHIPESE A6 PToFIUSh MATRE DdAgerEent,
Typlcal:t\t,udeeﬁect{rﬂﬁit%dntkdles’vsitémcm ingey 9t At ontes! VSt Eorod

volud 1 003 s I LB S b B axpucuaer

higher §i1‘ieuT¢trQthsp§EﬂafSEd qvanof atiymeott td sétorfread penatiolgt conted|
voltagéc HPLY ST AT R Sidli S g}%tlb@"\?)lg(l\f@'tg %Pﬁ%p f £ &lisd c%very

IS an trac eac

from a%ﬁ%ﬁ%@%@@%éh%a kaliog fugl celhptack bif quad mass
1Para 63PoFHE BTELEE e A40E oy Y81 DA B oA dishlhesten pme

that mzrwhamsmoaSethﬂ ovidlizgrigispuonsi 6taratbeyionid theesdopeMEf the
present r%ﬁ%‘&hatAQ'ﬁo%&fé bfhieSeHodiAle 'd%ﬁﬁﬁ(?elﬁéhf PehPp that may be

q nﬁ ared from | ﬁr M Cr 0SOMES
used 3y & A VanG RHITPof 19BEAURD OFHESHRM BEEIP- oft GRghe poted that
when aildbatpdrpss feprployedkthd deli\hfrde;b&llzbl%Jsaﬁﬂlebe a pulsating

air flow, WG Wby SIRboy Bt feilerGhERy FaRinBSRE Sun fopehape

pumps; Vﬁtﬂehmﬂ@/aﬁerBnamugeolsaUhaedscren(rp((rﬂps, sdvemat( i the latter

is empl@‘?@d' W@ poﬁsﬁﬁ@ § ehﬂ*il:/i ﬂ@éééaﬁin lﬂ&ﬂﬁe LRl 8,

althou%g%yl%qgggayé%lyqz 5%%" % efnal %%%Xn( 2), and a large

para 6B Ky el AU APl 07 By SR o

which W@SS\MEM emmounot of abrenti drawo fedh thikeaalkaline fuelezlibftack
12 is shsb iRWidieey, 'FPérS%ﬁ'a?r B’Ifode{raé@fél\’gmﬁ{*?\(%ﬂ t i¥5%< figted

h further el ucidate g ear esonance
that an@w}ﬁlowc'ﬁrn%goagwﬁ PIACEaNSA aYieyclniesd, an air blower
may hacteradpltarmlmceUD/&rmildiDof\NR@mﬂcwmwﬁcﬁngﬁiﬁpftg esslire

O TR W e o o

voltagego, thenadr M@W@h@osa@hél‘le resilng ait fldwy a3 5t pray bowhen

it elh*r L f erence.
posivd At el bRty ahs ICME RO o 00,
[Para sal] Wenmmsegb dflewosdrsion R Bpanplayetess aﬂ@'rﬁé@ﬂu‘é&'hfég

actual %ﬁﬂ'&bﬁ Eﬁp%eet&é?%eéﬁéb%{o@t%l{%ﬁb‘%ﬁé@%@ ¢ ¢S dback loop
from thﬁrféth\yfsamﬁf 9@nt0a’th€t aie blowean 98¢ i Thel yaldieadfsthecaatiak 8 ownaf
oxndnzee@%llgft&h%%@ b\/\%él@@éﬂdnﬂc Ebﬂtroﬁer %t\ﬁﬁﬁlthk%.lue e of the

ol ated .from human serie

desired o %ﬂﬂ&qrt%sp@agﬁt'ﬂsmdaq e OF AU B 001 chRsted
about 6.5 to 8 mnutes, and a parent ion/fragnent ion
pair of 1271/1 113 nPage TBiaf 28di cates an additi on of
34 mass units to the parent |SA247 mass of 1237 ml z.
Furthernore, it may be concl uded that the chem cal
nodi fication conprising the netabolite is localized to
am no acid-1 residue since the fragnment ion has a nmass
of 1113 mz. Fromthis information, it was possible to
hypot hesi ze that this nodification is nost likely a
diol formation at the diene region of the amno acid-1
between the e carbon and the g carbon positions.
[00188] Di oI rret abol | tes can be | sol at ed from HPLC for

T a .



Fig. 10, in the trans configuration, ina 1: 1 ratio

of di astereoners. However, a starting material of
WOoR®hI0§347t ans- SA247 , prepared by chem cal synP¢EEAZ005/001927

(the KI-2A sanple), when isolated using HPLC-M5 and

studied using NVR, results in a mxture of IM-d-1

di astereoners in a 3:2 ratio. DVII-d-1 is a netabolite

formed fromtrans-1SA247, as shown in Figs. 42 and 43.

VWhile the difference in the isoneric ratio detected in

accordirtgaymﬁowsemwm pAMSIbYIMg RO S pn?ﬁéal%ﬁnéﬁal&bﬁ%vbé he

Ri f
I N e e A
gas COBdHlI(ﬂ]lJISe@CQiEﬂEhE)'Mﬂ by HagnglOdifterendiat pressure sensor 92

across GEHEWTeRfdiaR dy %en@h tﬁ"]e %IE g%sz&f gngo Lﬁ%tfzémt BSints

eren

93 to %ﬁoafté‘?’lé{)h%wdeﬁ%&%‘maﬁé hefkaw sessticter 94 epav brsgicbs an

orifice eblzete, idrdengtiabohibiag Nevifg R QAHREAd 1hvhe% rALHTAL N
duct 9Pccurring enzymes (fromliver or fromfungus) or using

chenical reactions in the |aboratory. For exanple,

[Para sdlgr TAg aaj\faheaaéelr u%M;& Wfaéne fgmé V! tﬁgtﬂ.gﬁgr%s is

|nter rc

Significan | BP@'Q‘H%’E Yi errl EoBPaTaE Wit PEerart dedreamMdtiek typically
have efigieyethtihuaiqontiditdl irtiowker rlhbls@fad%ﬁﬁeﬁfe% R aR fact

Lit
that by AR030A The emalh OB pilide Ga ks Msceraary auusistant
in timej, peegr amnsk tear Qféhamalrboe didxieesarubbér @8, thd ihtieed df the

mterna\l\"&bﬁ’fboﬁ@% dfﬂﬁerﬁkél%@fuérc%ﬂ%éﬁl&ﬁ '?ata{@'ieess@fwgae%ote{]bver,

r ndi ng pea ernati vel
if the ai'fﬁgmecéie?r&fﬁﬂéé@lé,erarast%%ib@dﬂa&r@mmpﬁmrm at @éﬁl&iﬂg}ad
conditionspbelowv thaaizadieum ratdthloaidscd cﬁtlvaff tHeOHARARAE rh &t &I

srack A SO S8l Pl B e i
througbrtbs@ikaline fuedmedl ftack ﬂéawllhpreftgjdkpbf(‘ces'ﬁahise df winewsnd

excesstdb%lmbeé‘ﬂ ﬂ'@ st%'akf fhe@éﬁ{/%ﬁgﬁt h‘ﬂj I-l 5’%? for tHASE ?k%

anal ysi s e represen

he a
reach 'E?n Em%&ﬂ%awgéﬁ%aﬁ%@h'ﬂlqsﬁed by NI\/R nore t han

h
para SRS ok, PRAE el R 1 ST
recirculaiong 2i andided Bunctiarowinhén the bxidizer gas fiovakirduiol Here, it is
seen tHi\'t %S;E&ftﬁﬁﬁﬁf he bMdingaéas Wfﬁ%ﬁ Q%ﬁl’g th@ q'fk:glhnef'ﬁjel}%hlr%?a&k

12 at 3303 f@iwégs@dth%r% U tQE§I2eV'4)“"ﬁ1%5IWHH§ the remainder of
the exitagfdjdizatrigus fews yiTENé W tHsSehaatd N34 C Rk B

undetsf an%lf?agtrlg(e @%a %% gg%s’_@}aﬁ &xitéotjﬁ ,\%Ik%lh@e ?Ldéscq? g,ag{(el&? at 33

is warmi asghhumidchem cal |y transforned | SA247 ( cis : trans =
g iﬁ% sing HPLC purjfication and apal yzed by 1H NWR

[Para 6§}, 4t sppy- ssiblgdotiesirrulate & Rertian of thatrydiZer gssoasit

exits thehal kaihbRuebest stavkorf2 waaal/ af aqmapesut @né B?eé'e'ﬂ'tNNR

inventi G BTRUAES Jor HhERSRatelt tyedep AERFBRaIngr 4 Reetirgiator 32
The pregiss dasigpeefvhanretigulator 3 2pisheyiomgl shenscape of the present

mventlé'ﬁalﬂﬁlf ﬁrwa@nnahrétBSd% Qﬁtﬁ@?éa[ﬁ?fl?t%? 3 effEEFs a small

vati.o s and
pressuf AiarEhHSl woths & .9?5” e T ETE draiess S0p gedradatarad2, in

the cyclic peptide structure is intact. Fig. 12 shows
2D COSY and TOCSY speage d 4o6f 28e di ol . These spectra
provi de the connectivity of the signals, which enable
the straightforward assi gnnent of nost of the protons,
except those of the aa-1 side chain where the changes
wer e observed. The expansi on of the COSY spectrum of
the a proton region between d 3.8 and 6.2 ppmis shown
in Fig. 13, with solid lines indicating the cross peak
correlations. This is also denonstrated in the
expanded I D 1H NVWR spectum shown in Fig. 14, wth
sone addltlonal aSS|gnnents of the protons [00193]

PP s g, o R o, o, e s s s s



configuration at aa-1, and is a double bond m grated
product (IM -d-2) forned by the epoxide (IM-e-2)

WO 20vg/0633eni ng with concerted water attack at tPET/€A2005/001927
position asnechanistically illustrated in Fig. 42.
Therefore, the conpound can exist in either of the
di astereoneric fornms shown in Fig. 17. Unlike the
IM-d-1 structure discussed above, however, this
conmpound rendered a relatively clean NWVR spectrum

the ord'erhef séoéral cehtingetpropbwaternt deunitrh esudficieot o elraw adesived

smourkffyfl RGBTSR ) Uiy it epli s e
recirculasei JAngrtis iopapictlary effiective da & @anggreoliem 28 % of

flotn Rhe laMalfireZiuenice N syhimcal  shift
rated p%@@?tggﬂ H?s IS %raesent ed in Tagl e 2. Table 2. 1H NMR

[Para 6 ZheTher! amme‘viaraismlagormm/ wifiichNhed-ezir¢ ulati®m) of a portion of
t

ne x5 o USIRLEEEEN (AT ki
recirculatier 12em:&asas]dhp@rplew@mmguef@vcneaqaa@glgmwe&; the operating
cond|t|89§”o'f%é§ﬂ91lfrheefﬁ%ﬁts't@¢’k b, tA‘ﬁ ﬁé\){@u:tl ediud| oﬁel |

ts a a n
advantageghauidiagr 6as ZearSItAN R (aRy ﬁtﬁ hadk té) Hostec:
structu¢@nef th@aH(a(ﬁhetﬂmel teklstadd 12 fudmleldid ry loxidizer glarSrrE

reduce@bﬁ;ﬁe&'ﬁﬁﬂ{égg m%_:l ruéelﬁ‘d lt@?lsoﬁ\ﬁge[: E@Eﬁgﬁ%é‘r IAHe¥@ ik M3 been
noted that the bleaefigial Ie:éfeét of oxidiges gpBEeTF ‘éé'atlﬁ@r'ééfgmﬁ'ﬁé“t with

respecxpfc?ﬁm)xggm%fr la@.ncﬁh@ukaﬁl%ﬁf tf\@rallaam@/ﬁlelfﬁell s‘th@lW] 2, where
contro

much b S e i ke s R B R R Bl ot
the sarBe ftlreb vegkl isbeing careiedeyotvetheecathede tBadiecarmndel Af the
anode Q&]@Mnt\ﬁ%[]ltqagﬂob F\)ﬁﬁt%r%% P’r%&l?éédq etp@t?éne‘?ﬁ'dfsreﬁﬁ‘éﬁla{@i%%nof

N ru since s
oxidizerfgas ist ypmewhat st hut gdwn@aw@rtﬁkem eddba fagl t&ﬂt. ne

condedsi®iorcsf \llvﬁtégafgSnf tlidlgakeedarh '|§h&@<§#ﬂ$}“§ﬁ@§§aﬁ@d

accepta ause of . their use b artl ul a
recirculiirab s REPRGON BTGNS EW RO Shite (sl dBitpaFiggAbg¥ of
ambieft @onpeaduieyadNashfaved MhEh spadey sbnditian of thle eompressed

fuel ga$chh £ Prp ARGk (P B YRAMP SRR S2CEt o

[Para 6f§1€'|n t15e 'féuéwr gadaé@nsﬁbm aie FAEQINS 1 #4 croeder deterbsining

th th
the amaypt L aoaeiass EapecHbT et b S i e hated
oxidizeehhs floecause amaetafdhtakecoxitizeraghsafiowgéd anhalr t hey

f b
reCIrCLE%Xc?n ?%gtﬁr Ewalvﬁéen flﬁée%\ q?{i%?%@ﬁggﬁﬁgﬂﬁu?udl%} §a§ egtls
the amaiuriaftintei nglchz;errmg/tlwtqm@ewaéuge eraqigpt at ﬁ‘?ﬁ Hylet to the
alkalm@'fﬁg EQ@?&CI("\ZE@' nﬁﬁ\r‘betrﬁéuéé&ﬁgb%mmﬁ/ & kalfi mheahdmidity

er electro
effect oG riRAS PAARO BTG 19T UBE SauEr oA GG L of air
increat@peddy expenthtially hoske eémpEkatfurelincrelbss[ Para 4] A
typi cal al kaline fuel cell systemincludes not onl
[Para GHe An Ruampde pfighe berefit ok oridiaeT 526 RETNIARBN CHASRHeWS:

the asé’um%*ti%‘?ﬁs%ﬁ@é&ﬁat ﬂ%@ﬁicﬁi@dg@ﬁrsl ahesind tesuien@mbievcdir at

the inGERRuEAtne 1oL upbgte i 0 el et BERoL ) PRl

to which a fuel gas and an oxi di zer gas are fed, and
through whi ch an al kaPageel8I6fdd ol yte may be fl owed.
In a typical alkaline fuel cell in keeping with
present invention, the fuel gas may be hydrogen, but
it mght also be such as nethanol vapour gas.
Typically, as well, the oxidizer gas is air, but it
may al so be oxygen or oxygen enriched air. [Para 5]
The electrolyte in the fuel cell stack may be static
or imuobilized, in which case no additional plunbing
such as an electrolyte tank, and an electrolyte punp
are reqU|red Typlcally homever the electrolyte 'S
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[Para 11] The inventor herein has quite surprisingly
di scovered that greater efficiency and | ess wear and
wo e@or/063378N al kal i ne fuel cell system can be aptii/exems/ 001927

by the sinple expedient of controlling the delivery of
oxi di zer gas through the al kaline fuel cell stack in a
manner so that, except at very |ow | oad conditions,

t he amount of oxidizer gas delivered to the fuel cel

stack will vary proportionately with the anmount of

translates n’r:d_mia dﬁ@i\fsml’ef@frﬂfappﬁ’f 1708 §|/h‘t${. Q'Fﬁﬁ@%tﬂd?@bé \R/Qr?n%a up in
| at u 0] feciLrculatl n a on e

the a@HA RN BL RIS 1B ' Bk hERa il DI [ocand the air is

saturatpchwithoaoikstune o henedt aimaikiute dameénceill batiBk ggm3adrf this

Xt ald A R YMiH RIS S8 S RERted ol o
recircyatigh £aSF 7 doriBeq HBR¢eSekingmolEye chatentonbichawy!
returnedod thehileriineafuel Raliatddd infeewilnvertt 81 haregn, has, a9

o SEYEL, Bl B B g 1
Par 77 ARSI LSl 198 A0TSR

tempergture, PSR FalfiNgE YAl Quratities QTEryMoB! tempErajasesof 25° C
and GSBG,rrgslbellga&tilye,dNillnb@ f(s?ﬁr esfﬁtzlr,quyzt?_ ! %a%aﬂrqtetd{w%né BBthe
: a al 1 .ne L.gul ST acCKk. (Y
miturBERURAS SR (R, dinfh ERY 05 sl bt cnE akirasigof the
air being d_RYT tﬁ_e aﬂ@lin_etfyeheeil staekt Y2l iptthisexamplexad afresu of
mixingt ll?\%uﬁtélﬂ(dk?aﬁuﬁﬁﬂcth%n&vh!l%%‘gﬁr%e% %S@%ﬂﬁﬁﬁmﬁfa%cbrdingly.

typically ip the range of (
Moreoyef} E%h%ﬁﬂﬁﬁ?gﬁ%ﬂs%ﬂ@“ Wil Bpkther ingraase e temperature of the
mixturacfdresnair and recrcel@egedt, AilindBsOtE& YRR} FAVorahld SXidizer

gas codffcfie, & BeAipEF fo e Aiing Ficl Bl sE8ek 18her ein e
[Para 70 Yelf el drofhgd RO gueAasy 8F aft kéhh el fifld g&"the Shifilhe
glzer Bas punp for

fual c @ %oqéce of fuel gas, an oxi _ ¢ f o
SRR Br W B MES WRRE I regluiked, withewkradirsinatiomdhenaair will
enter tbe atledinedfrel cell saack Baviahgert% oxygefAMd Rill RiaveltRarakaline

el cel bl S S8 WA A o OBt BEBR- 8 b oras i
about thte oxyasn remailingeWigh resirdilationgasddpimg with bise present
inventighked §8mbushoGRt br §fra\mﬂz [?#%'t ﬁ@og%qhé%lﬁgﬁ% Fllféi:%ggl stack,

. vari es proportionat Wi unt” of el ec
with th&ﬁaf‘é‘h?gﬂrf%\me'ﬁfr Bﬁﬁgﬂét A0iah PX¥IeeHWeVers the RxyaeR
contenany theattoroindj Aiirenshe [eharfahckTb tHeEKaline #ieZ&IPsta@RA 2, as

; Lo ill. be a mninal fl of oxidizer

t eavelQ0R EL BBt P52, WAl Fofh I TEind PRI

recircufaped Qinig) equyali qudntitjes, hadeds eberefbye € Wit 10 / 2, or 15.75%.

Taking @ivefad cl @ffoliGheue thd Hﬁ@{li'ﬁ@'fu%?héll $tA%K 2 theMdi96 B8 gen
Lh . fuel cell system | further conpri’'se an

concenpiaign i JF withgilt reciculatianubesames &2 burp Oror/ 2apd 15.75%

and in Hiecaseoby texirduPstion, it befohRat @57 B+ § bes)al kabing {22! The

) : _ i - hat th
ciffere &% 5 S PR TeRla o B et g B5% R Behtetiani 11 1y to

set oxidizer gas flow fromthe oxidizer gas punp to
presel ected val ues corresponding to specific |oad
conditions on the al kaline fuel cell stack.[Para 18]
In general, in an alkaline fuel cell system according
to the present invenPagm]6tdfe28uel gas is hydrogen and
the oxidizer gas is air. [Para 19] A particul ar
feature of an alkaline fuel cell systemin keeping
with the present invention is that the flow path of

t he oxi di zer gas through the system i ncl udes an
oxi di zer gas recirculator installed at the oxidizer
gas inlet to the al kaline fuel cell stack. Moreover

an input to the oxidizer gas recirculator includes a
portion of the oxidizer gas being exhausted fromthe
al kaline fuel cell stack. [Para 20] Another feature of

s o, e



expressly understood, however, that the drawi ngs are
for the purpose of illustration and description only
war@easE7not i ntended as a definition of the |Pai/Ca2m6/001927
the invention. Enbodinments of this invention will now
be descri bed by way of exanple in association with the
acconpanyi ng drawings in which: [Para 30] Figure 1 is
an overall general mechanical and electric schematic
of an al kaline fuel cell systemin keeping with
[Para 7121 e siwwtevienvEaisomall bR n3dlin Rivakd g gxi/%ar@ gﬁﬁ&?ﬁﬁb OF
abl e

. ic show ng an alter iye contro ow
minor EEHETL e IRN 8,0 RS AL PRt 0 «
moistupaconditionsabth cakidiztregat irdestwhaglidahiaefarhes]| istack 12.

gii h electrolyte may be returned to a return col um,;
[Para 7 dftﬁ&ﬁ' » Baning 4o Fdguresrbagdaph diFcwssion iof shewenkroliaf
electrowte deing ecturakdtte thryelbetrbBie taged 140 af d' el dVaRAYE of a

orovisig) ALy MBUTP OB B S HiSur Lo
that it rdesdratde devingioperatior Shthe aialifedunbuell sfsmtuiekeeping
i 0SSt RSO e 0 B Sl AARBLEFY o
electrolydf st ousoRvaunbithe i fusliceH Stagk e: Bbjesniaismg
such ptasidivfacbrlanilﬁ@%hé peoBRim o\ﬁ/iii[l eﬁﬂ’n%g]hﬁgsf iﬂtb%@?éleé’t?o[y't@m
i SCUSSI on. . ra Tur.nin r 0
streamytffongh 1RY IR fls RTSROGR 1o A Erreah if e B Pind way
of mau@t@mipgyt_@aénpis'rti%ep@'sagre/\jst shewesefigurevenivhere eleceiody is
shown @Rt dhe /bl st%gk fl-ﬂqgﬁ& .b%ﬁlfﬁ Fi\{e%geedl Egﬂ?%g?ﬁ@b colymn

flui s.regulated flow circ |
44 at arhgdg bggﬂh Wokhtheexs Maint frony dhe ghaligasfuel callistagk 12. It
shouldtbtenodiitzertyprally eNdtedlytSfIBQr ifedn Yilline fuandell Redclofs

Lne electrolyte - whi,ch is normally an
rrom bbIBoELEAL RTINS o Bl BLTPREN e Adas
shown érEiguterbagndeprovidingfior a vepmaetiler cap décit isfclédretHalt aw
et ' 3 | Gl I QRiC:
posivE BLEUE 8g B41 WARBI thertWaEkTR A s
the heighbef s CeliBRafcleerolyee s Will briseaigeained. Typically that
pressund &rinpthecasigerofal to QUCEmodh@ataFaiddi v nt OOP BB thehented

. [ ...k tp th
filler cfifaBBls SaRERIAHUDRNE ihePhliee'Ry Uit s eloiirves omk
14 witlf elestnodee whempoesttads TypichBy.edenotahitheomnt inkthefilkd cap
45150 L OUNELH LSRR DR L ARG
[Para 74] ewhaois showntindigere 8Gs aovdakfhgeinient Whe Ry the

neight BRAEE P28 Cofflym, P2 74 b e Bl AbRTE She Zmenefntisdine
height @_ﬁﬁmg@lmﬁl, stagk fiar, therqhysparnoittinglaaster giddagémg of the
entire £kaIFHeS fid el H3EEM3Gh tWi‘secffci)éégleal &?Mroﬁ%(ﬁl‘éeﬁﬁcq(oﬁ}%'ﬁg f@‘g valve

. sever aI ma r cC onent s t_ lver e ectrl_ca ]
which i§ @ %Pﬁl%%@%ﬂf&ﬂ ralibaalve 4Rdy Providgde Hhe Brecise detdilsef the
back presbursvaiok 4Rareabepbrid thi@kydge batthe HreserRARVERLIGH, E%&pt

: [ r he. al ihne fuel cell Sit t 80,.
that it GAELYBERL ARG el i bR, Seina aded G Vg Paving
fine contyel ewenthesgpring frespunepethis presntitsethey sadmelng no iodiaz er

gas punp 16, an electrolyte punp 20, and an auxiliary
el ectric storage device 54 whose purpose will be
descri bed hereafter.[Para 37] Referring first to the
fuel gas flow circui Pagetl A 28be seen that the fuel
gas flows through a shut off valve 58, and thence
through a pressure regulator 60 and a recircul ator 62
to enter the alkaline fuel cell stack 12. It will be
understood that the source of the fuel gas is

pressuri zed, and that typically the pressure regul ator
60 is a step-down regulator. Upon its exit fromthe

al kaline fuel cell stack 12, the fuel gas flows

t hrough a cycl one separator 40 from which excess fluid
electrolyte is renoved fromthe gas flow and is

o — M o . T A A



through the el ectrolyte punp 20, and thence through a
filter 22 to the alkaline fuel cell stack 12. Upon
wez2006/06340m t he fuel cell stack 12, the then warP@T/CA2005/001927

electrolyte is fed to a heat exchanger or radiator 24,

and thence to a return colum 44 through which the

liquid electrolyte is returned to the electrolyte tank

14. [Para 44] A particular feature of the present
invention is the fact that the return colum 44 may be

posntlvé:bﬁé%%ﬁr%bblr@] MrNdedirdd Vhkie, pmphdeledurslytevathout the

necess Ragie (upsts<iLboata te Il hpres. L 1ot o

[Para 7@ eéfrﬂ%rem% fﬁkartﬁﬁﬁefﬁd 'é\Ref1 rfst m%%ﬂ?ﬁ?etﬁ Wi tﬁ@%lesugn and

fe as It eXI alne
manufacpureTof *éwer@m@naéuw bhe ﬂrwr&rmyem@awl th%‘?l%%{ fmm

the spn"M hRd 'sehpk ITafel-@cbhipHeng chidhs4. [ Para 45] The
el ectrolyte is cooled in the heat exchanger 24. In

[Para 76] glineuhautahiespedfication endithegrainms whigefellpwnunless

the corﬁgﬂ ?ﬁd’?’?és ol{ﬂ%{?ﬁé‘%é@ﬁoﬁd@brﬁ&l% Shﬁalﬂlaﬂatﬁ)rﬁodlmh as

der st.ood thﬁ
compltSﬁ-‘é 'eacompcisingemilidie ua %WS&%%QMN"%W%W@HF'@HW a
 stated ir@é@éﬁ 8Nstdp 6EGFESP wfﬁlhltetgl&es busteeblt sbhek the exliusson of

th | t 4 he fuel [ 1
any othgy JTEGRs of frEb SrauPeT TERderd QP8R e [Pl Ted by
[Para 7%L°Wo'?90\?érr t@%Wlh'shBEté?ﬁﬁ'H em@.n@ﬁd Rich ﬁﬁ'&dj’ectlve or

exit fromthe heat e at
adverbmm‘tﬁndeaﬁ@r%nhweoﬁhet ﬁf@peo%f“ thegPardjcu ﬂéafaﬁﬁ?éf“tchg gd-
substaﬁﬁ@w e 9£mteh€e| hﬁ?sl imehded cotmedn ef thé same beightt nearly

A46] L|k

the sar& %ﬁwaaﬁémk Uirfg e 83t oo BEA R Ahg of

particule elev@itomabost sorefietacetelevaiont.r ol of the el ectroni c
controller 50 at the respective termnals "H' and
"PV'. [Para 47] The al kaline fuel cell systemof the
present invention is provided with a front display
panel 56 for purposes of operator control and system
nonitoring. An on/off switch 52 is provided whereby
overal | operation of the al kaline fuel cell system 10
may be initiated and term nated. One of the purposes
of the auxiliary electric storage device 54, which is
typically a battery or supercapacitor, is to provide
an initial voltage and power to the system whereby the
el ectrolyte punp 20 and the oxidizer gas punp 16 nay
be started, the shut off valve 58 may be opened, and
ot her peripheral devices may be started and powered
up, as necessary. Another purpose that the auxiliary
el ectric storage device 54 may serve during operation
of the alkaline fuel cell systemis as a buffer
battery in the event of widely varying | oads and/or if
the load tenporarily increases its demand on the
al kaline fuel cell systembeyond its rated capacity.
For that reason, and for reasons of nonitoring the
term nal voltage of the al kaline fuel cell stack 12,
and t o place it in parallel with the auxiliary
el ectric storage device 54, connections are nmade
between themand t o the electronic controller 50 at
termnals "+V' and "-V'. [Para 48] Cbviously, contro
of the electrolyte puPgoe208mf 2&e el ectronic
controller 50 is effected at term nals "EP"; and
control of the oxidizer gas punp 16 by the electronic
controller 50 is effected at termnals "AP'. [Para 49]
The power which is delivered t o the load is
effectively delivered fromor under the control of the
el ectronic controller 50, and is delivered at
termnals "-VOUT" and "4- VOUT ". During operation of
the alkaline fuel cell systemthe current being drawn
fron1the fuel ceII stack 12 |s contlnually nDnltored
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nmeans that usage of fuel gas and oxidizer gas is
proportional to the current which is drawn fromthe
wa@bdoalosaael f uel cell stack 12. That neans that PEECA2005/001927
maxi mum anount of fuel gas and oxidi zer gas are
consuned in the alkaline fuel cell stack 12 when
maxi mum current is drawn therefrom However, when
there is no current being drawmn fromthe fuel cel
stack 12, usage of fuel gas and oxidizer gas will tend
towards zero but wll %&béi a.sma|l val ue above
zero due to parasitic |lo I@ﬁ u? in the
system primarily as a consequence of parasitic
currents which occur in the electrolyte manifolds
within the al kaline fuel cell stack 12. [Para 57] For

. h d which
(craimg I R 8Rgfne RS B meRE R R oc R enetay ta s
load, whiesieint $edd dliekcelbaysteovinalndésan S0kalind fusdellrmtatk,ya sodrce
of fuel 'gﬁ§t QHW&%? ﬁ&srpﬁﬁﬂk‘gé{ dl‘igt‘gﬁio gi%QF&\grrb?]anl Ruliftry

bove uati o ILCl en

e'ecmcpﬁ&@s Micenapdiateelestignic spntralies| ect roni ¢

RO k n e sel| ected,sq,t hat. A
wHERIPRAIEDxple=f B BT GRDEENET 0 i TsgiEanic controtler
to deli\@ﬁr&reﬂxidiserb@&mﬂowm/\salﬂrajhahmmfwelkmllh stack wehick efakies
propor SRSl dyuf i YPln ek et ke S AGh OIS fpger
anyioa@x ‘iHQPFed st oi chi onetric val ue. Thus, t he vol t age
VAIR is continually set to drive the oxidizer gas punp

[Claiml8] m?ﬂe'a‘]kélﬁ]@flﬁéﬂcﬂéﬂ%‘stﬁg dFGhibd Wemﬁﬁrﬁlrﬁ&f%ﬁ load

Par a ere occasi on
condiitibRqpihisimal oef oxidizpigas ingelhareede sa Rlisinatiel cell
stack. volunetrlc oxi di zer gas punp 16 to presel ected val ues

such as VH CH or VMAX. In that case, the presel ected
values will correspond to specific load conditions o n

[Claimt BE aTI'héHllﬂaﬂ{rerﬁJelQQII'SySt@ﬁlbf&ﬂﬁnﬂﬁ){fuﬁhef‘@@ﬁgﬁﬁﬁlﬁé%n
se ses uct water
electro%ﬁ%@lﬁgﬁg anre%cgrﬁ% PYRH Irééf VﬁCUOgYJtﬁt rol system

50 may set the control voltage for a volunetric
oxi di zer gas punp 16 to VHHCH SO as to renove the
[CiaimpﬁPdu‘?he Waﬂfneafué? c@n%"yfae% %f@é.ﬂi*%%%“r@ﬁ?f% qlectégmc

ng con

or at 1 ONn;
controlfgr Ranan GVAHSS FapaRiY 1 pegaxidizendas oW, STdexidizer
RS erseweaw Ut crré IRt OMRICH
?:‘Zp;@@l i;e&eH gl | st agﬁ 12. IF\ ét?a 6CI?@$hé§ Bé@@ltlsogs on

olunetric or positive displacenment
punp t hat may be used as the oxidizer gas punp 16 are

a5y Oy e 5o o S 5 B i S5 s

hyd mq&awmbsad\mndlmrga,s ia dikbe punp o r a screw punp. It
can be noted that when a | obe punp is enployed, the
delivery of oxidizer gas will be a pulsating air flow,
[Claimwhpr eBbe alladinavfuslicpll wiystendelfickaim 2, ndwrkin denfiowysath of
said ox?dh."zef‘ bﬁW‘th%?Hﬂp%/slﬁﬁYl‘%EWe%hﬁf o?ﬁfl ogy QQ@I’&?IP&UI%FOF

an Screw
'“Sta“eﬁ‘eai 1he HYeizas Gas indetdiol saie adlalingfugd selstapk] Fnchiderein
silencer 18, although a filter may still be required
to be enployed. [Para 62] An alternative arrangenent
for delivery of a coBagellOabf 28air flow which varies
with the anbunt of current drawn fromthe al kaline
fuel cell stack 12 is shown in Figure 2. Here, an air
bl ower 90 is enployed; but it is noted that an air
bl ower is not a positive displacenent device. |ndeed,
an air blower may have a pronounced variation of its
air flow depending on its pressure head. Thus, it is
not possiblet o rely on the relationship between the
applied voltage to the air blower 90 and the resulting
a|r flow, ~as |t _may be mhen p03|t|ve dlsplacenent

o o o o o o o ~ ~ N



the exiting oxidizer gas fromthe al kaline fuel cel
stack 12 back through the recirculator 12 increases
wo b@sopRrati ng ef ficiency and i nproves the opePEL/CAY0S5/001927

conditions of the alkaline fuel cell stack 12. As
previously noted, one advantage of oxidizer gas
recirculation is that the shock to the el ectrode
structures of the alkaline fuel cell stack 12 from

cold dry oxidizer gas is reduced, thereby reducing

an mpu&s&arsmdldm@laer ohstrheirelilacdir oehsdes ageedonidf thasoXigeser gas

being ex‘Pfa%%é* lec]gg@ﬁgghglfasgﬁ Ii &fat Il1(0f oxi di zer gas

recircul atrmon i respect to the
oxygen or air cathodes of the alkaline fuel cell stack

rctaimi 1, 65 UGHERS ey kB B4, AR08 3; LR bl hatheor
said e'&ﬂéttﬁdvte‘i throgghgatdisysiem indpdesa r@atmm)d@lumn foregemotional
return & sélﬁeelémgﬁlte whanR El@%tfo?ﬁ"etﬂa Ro%%'nl ﬁeWo‘EP'HF?Qd return

enefi.t of recirculati
CO'U“*“s'érFé&?aéé%nﬁ'aelé\éa HiR samehnighear she iRiet spiq Alkatine:fuchgel!
stack; condensation of water fromthe fuel gas streamis
acconpl i shed, and recirculation is helpful in raising
wheweigdhe jop mf said refairn el umgasistdoserbwiting yentedifileenap

which fﬁ%'ﬁéﬁr@ﬁﬂeeaﬁ%lé?rﬂ'ﬂﬁﬁ@éb%réhaﬁ&e dry condition of the
ress

first ellvere t he
Wi S35 SlscHolytdas gemurnesTamstaic alkaltne Ft ol sigek to
said rewlirs wedsimonnedriether e thawveaf throughcd Qom.fr@llaldltt l@aﬂt préxdure

af LA 0 fine S
valve whikh 2P UBHRB loddbd KEfer Bfve FFMDEN BhiBobire htad gl he
top of thedivel cell starkarbthsx returred glestidlypie. ISAnaHmamed above the
ambuen‘t%@r‘rfo%%h@htgﬂeﬁ;ﬁ%or of 1, when the amount of

recircul ated oxidi zer gas equals the anount of intake
~oxidizer gas the tenperature gradient at the inlet to
[Claimt®k alkekfkadineuiiel cell Isysteme lof Thaimay, hereiduseit! pressure

head atam@rt@ﬁ R ﬁJetI Qefdthek EF?h@ %‘Elﬁihéé{ e dtBGld f m"fﬂé range
£5 ¢ E pro unce O&%ﬁa%& % E ure content. of air
of > cm W: Qe rY\éaJFr)? VEdNRAmRIG atmMaspaesicRressure.

i ncreases. [Para 69] An exanpl e of the benefit of

| 0 reci ation nagw follo t he assunption

(Claim 3] et afliineriueh Gl oysieny 48 aim.y . Whirtin s e@rolvie is
flowed amtziveyit a deat akchinegémivhich BZartandgdein seties ebhnéxisd®With
said fug]acse”tﬂgcgew point of 15 C. Thistranslates into a

isture content of 12.8 g¢/m3. If the air gets warned
up in the al kallne fuel cell stack 12 to an exit

(Claim, EOPPLF, " PTf aealinf 8l Sl Mol dr iy 2, Bihsti el
omduerfgatsmwn@ma mmwe disrdacemeetl puimh chosam fiam dke gamup
consistiny Sﬂﬂ%bél%%bta Qine %‘u‘ﬁhﬁ‘gaﬁ’d L&kl %Oﬁlhfe"f‘&'ho{h

en the resyltin conte i ch
volumeftig fiPotareot Kt KAih e AUEINCCIeecohsRIcl PHBP-wl 11 be
(161+12.8) / 2, or 86Qg/m3 ThIS in turn,

, CQ ongds .t i nt of [Para 70] |If
(Ctaimy b SHAF i, LELRER s¥stene cdefaim 3. wicheinaiq mibiens gas
pump inelsidlet iamgait digpwegtar airwhmn, and ianfowgeakaf iaBhid Aiesluet:

dry air at tenperatures of 25 C and 65" C,
respectively, will be (65 + 25) / 2, or 45 C. As the
dew point of the mixture exceeds this tenperature,
there may be a slighPage@Psefi2Bati on of the air being
input to the al kaline fuel cell stack 12, in this
exanple, as a result of mxing noist and dry air, and
this will lead to a formation of m st accordingly.

Mor eover, the heat of condensation will further

i ncrease the tenperature of the mxture of fresh air
and recirculated air, giving rise to very favorable
oxi di zer gas conditions at the input to the al kaline
fuel cell stack 12. [Para 7 1] If the stoichionetric
quantlty of a| r be| ng dellvered to the aI kal | ne fuel

. 1. .



fine controf over the spring pressure. This permts

t he mai nt enance of apositive pressure having the
wale®bned7val ue, in the electrolyte, wthout thBCT/CA2005/001927

necessity for the increased height of the return

colum 44. [Para 75] Ot her nodifications and

alterations may be used in the design and manuf acture

of the apparatus of the present invention w thout

departing fromthe spirit and scope of the

WIRERBNRRYYI R dChREATH ait BRivier’Bladijns @b vhid &egtronic
i,\fication ow, unl ess the

d t I whi ch. fol
control &R K6 B, e S amelieraieleet il spiTowchinsEe - and
vari ations such as "conprises" or "conprising”, wll

[ClaimbPE2Vnries aliQ@ithet el BN Kyitden iof ‘”c'l&iﬁie?g\r\@% riﬁtnzézfﬁ‘él kidizer gas

integer or, step or_group of inte hut, not
pump ipgfuERS Attt PR AT Bty dstra (IR S Bt Mt 23 dyFb e
a differetiahpegsuse senstrepsanf&dna sénke kiffeardial prossuwergtross
; N ; tally" when used with an adjective or adverb
SamaﬂoyéH#ﬁbenééd to enhance the scope of the particular
witdabgctherdgeledCof €aif-air BloVdraRtddglisvad! e s sRNEebioalt s
contnﬂkﬁﬁeﬂ%%d'to an. of  the gﬂgﬁ helghgf Efarlﬁ éhe sane
S PHIMITT 2igRpEy teGeyYSehEPT peid diftetentakBrasst cy
sensorm th being of a particular elevation above a reference
el evation.What is clainmed is: [Cairn 1] An al kaline
fuel cel'l systemfor delivering electrical energy to a
[Claim! fgg THY ﬁp@ili'ﬁe%'ef cél‘l“?ki&% lof SYahE ! %'e\‘%ﬁssa% flow
~alkal 1ne tuel cell "Stack, a source of fuel gas, an
restrictkisdebese g onp ting grevp 62naisteg ofagn osificel eotaznle:t @ length

of pipirAHkabindry selaflel digmeta an 6y afedud)tafd a9bR§EH 8Pk Gbing
. controller: wherein said oxidizer gas punp is

having ééﬁ‘?ff‘lg‘?rl @éhlﬁ;e%&l?;ﬂq éf‘@c‘i"FGﬁ'icE' controller to deliver an
oxi di zer gas flow to said al kaline fuel cell stack
whi ch varies proportionately with the amount of
el ectrical current drawn therefrom under any | oad
conditions. [Claim2] The al kaline fuel cell system of
claim1l1l, wherein at zero |oad condition, a mnimnal
flow of oxidizer gas is delivered to said al kaline
fuel cell stack. [Caim3] The al kaline fuel cel
systemof claiml1, further conprising an electrolyte
tank and an el ectrolyte punp for said electrolyte.
[Claim4] The al kaline fuel cell systemof claim 2,
wherein said electronic controller has an override
capability to set oxidizer gas flow from said oxidi zer
gas punp to presel ected val ues corresponding to
specific |l oad conditions on said al kaline fuel cel
stack. [Cfraim5] The al kaline fuel cell system of
claim2, wherein said fuel gas is hydrogen and said
oxidizer gas is air. [Caim®6] The al kaline fuel cel
systemof claim2, wherein the flow path of said
oxi di zer gas through said systemincludes an oxidi zer
gas recirculator installed at the oxidizer gas inlet
to said alkaline fuel cell stack, and wherei nan i nput
to said oxidizer gas recirculator includes a portion
of the oxidizer gas being exhausted from said al kal i ne
fuel cell stack. [Caim7] The al kaline fuel cel
systemof claim3, wherein the flow path of said
el ectrol yte through Bagel 23ysft 281 i ncl udes a return
colum for gravitational return of said electrolyte to
said electrolyte tank, wherein the top of said return
colum is substantially at the sanme height as the top
of said al kaline fuel cell stack; wherein the top of
said return colum is closed with a vented filler cap
which is open to the anbi ent atnosphere; and wherein
said electrolyte is returned fromsaid al kaline fue
cell stack to said return columm near the top thereof
t hrough a controll abl e back pressure valve which is a



