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USE OF ENZYME The present invention relates to the
uses of an enzyne havi ng carboxjrpeptidase G activity,

wa@pasiosseplmrti cul ar to its use in conbating toxPCT/GB2005/000751

caused by antifol ate conpounds. Natural folates are
used by cells in the folate pathway to synthesi se DNA,
RNA and in protein synthesis, and are therefore
essential dietary requirenents (Jol.ivet et /,1983;

Pi nedo et al, 1976; U3BY OFEONZIYME. The three enzynes
in the fol ate pathway nost studied as targets for
antif.olate drugs are di hydrofol ate reductase (DHFR)5
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conprise the three enzynes of the thym dyl ate cycle.
cOgHNImEsat al yzes the conversion of serine to glycine

with the formati on of nethyl enetetrahydrofolic acid
(MrHF) . MrHF, under the influence of TS, donates its

NAfehh¥d1asea@need bl Qele e bW p&hasy & R QIDNA, RNA
thym dyl ate, an essential conponent of DNA :
anfl ppproteam synghesispandhee Tisrefomassantial dietrateydrahaitaimlivet er

=), suppl i 2duci n ivalents for the conversion

‘migggkgxﬁgfﬁsz%éfg%@%ﬁgbﬁ% 'HE to the nethyl group of
thym dyl ate (dTMP). Thus, for every nol ecule of dTMP
fornmed, a nolecule of THF is converted to

Theli thyedraafzprhed & (HeHFE)ate Dfawayi shodsestiotier) es tadetodok anafoTE
so that TS cycle should ¢ i.nue producing dTMP. This
dripgs o ate; éﬁlyagvf@&%eaﬁvgw%y( Firmli%i‘/@hd%g%tﬁ Y S

. : | ¥z£espthe ]ﬁ%ﬂﬁ [ f
gb{n%%fng&ggﬁwgeo%&%@%%g%% zes ﬂ:e thir cefﬁlan?gh gle)long
withesetigs hafrotenethgasidfens (SEOUTY, edmbtite the the¥ enpythéNef the

bi osynthesis, the conversion of glycinam de .
thymigdaiecyelst | SHMiTgcatalyzes the conversion of serine to glycine with the
formation of methylenetetrahydrofolic acid (MTHF). MTHF, under the influence
of TS, donates its methylene group to deoxyuridylic acid to form thymidylate, an

essential component of DNA. Importantly, in the TS reaction, tetrahydrofolate

(THF) supplies reducing equivalents for the conversion of the methylene group of
MTHF to the methyl group of thymidylate (dTMP). Thus, for every molecule of
dTMP formed, a molecule of THF is converted to dihydrofolate (DHF). DHF
must be converted back to THF so that TS cycle should continue producing
dTMP. This reaction is catalyzed by DHFR which utilizes NADPH as the
reductant. DHFR also catalyzes the conversion of foiic acid to DHF. |

GARFT catalyzes the third in the series of ten reactions required for de novo

puwrine biosynthesis, the conversion of glycinamide ribonucleotide to

formylglycinamide ribonucleotide utilizing 10-formylTHF as the formyl donor.
GARFT occurs in mammaels as a triftmcﬁonal protein Which cataiyzés the second
and the fifth steps on this pathway in addition to the third. GARFT activity resides

in the carboxy-terminal portion of this tri-functional protein. De movo purine
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fornmB' | gl yci nam de ri bonucl eotide utilizing
10-f opnyl THF as the fornyl donor. GARFT occurs in

woremaBs9ns a trifunctional protein which cat ap@Qwes2a08000751

second and the fifth steps dn this pathvray in
addition to the third. GARFT activity resides in the
carboxy-termnal portion of this tri-functional
‘protein. De riovo purinebiosynthesis |eads to the
bib§meREis ABadgfto 1the Foretioh NTARSSEN aoRopHREhdME, el isedurdfr of
ATP and GIP necessary for RKA formation and of dATP
AGRAnd BT nveeseny 4oy RNy fonngifnomaet idord T andtiBiR heneswty for
D]gHFtE ads to a deficiency of dTMP because DHF cannot .

& g@%{ﬂ ed for use in the TS reaction. This in turn

| eads to deficient DNA synthesis, DNA br eakdown and

cell death. Direct inhibition of TS |ikew se | eads to
Inhibttéim of SRR déadd TivPa aleficientsl ofl sdME bl@pmé@tDHﬁhcd@mpt da

Rt e R A R et

DXl § ehl?’dogﬁn%{cﬁlcély de8BS Dhak: Irﬁl%mcﬁ{ %@l“l%e@ik@%ls@nleads to a

equa growt h-i nhibitory concentration of a TS
deffintendyi dsfo:'tTl\([]Kmscl talkdeath. aDir@0@B)ibitive bh otARSKateedy Wi Etian

ofiq%?fég?é@%@fdgéﬁé@eﬁ%%'g?%%?mﬁ?ébee%ﬁ%‘l@é S CorfiRbre
eefrraltf e g PRI BT Ll A TRy Rk eton o

a TY trditawk (Kl@lﬁlﬂe@‘tas aoshot h MIX and |ts act ive
nmetabolites is through the inhibition of DHFR | eadi ng

to inhibition of DNA synthesis, repair and cellular
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has i munonodul ati ng effects and is used in the ‘
regiment wed fordhe weatmmtienf patienss with ndvBletiseliseasase Hhagytotoxic

et ot Sk h e She it g fEpepre

lea i;ahiefied (ﬁs.DﬁApé'y%l‘lﬁglg et phin faHS icBulad ?epﬁ@é‘kﬁglayﬁcﬁvely
frequently used

- proliferating tissue, such as malignant cells; are in general more sensitive to this

cellular interference by MTX. In addition, MTX has immunomodulating éffects
and is used in the treatment of a nurnBer of other diseases, such as rheumatoid
arthritis (RA), multiple sclerosis (MS) and psoriasis. Application of high doses of
MTX, usually administered as a proloﬁged inﬁlsiori; is nowadays frequently used
in patients with Non-Hodgkin’s Lymphoma (NHL), acute lymphoblaistic leukemia

(ALL) or soft tissue tumours such as osteosarcoma.

Although actively proliferating malignant tissues are most sensitive to MTX, MTX
can still Be toxic to healthy cells in a’dose and time dependent manner through two
principle mechanisms. The first is common to all antifolates. This mechanism is
through the inhibition of DNA synthesis and cellular metabolism, which is the
underlying mechanism that is responsible for MTX’s cytotoxic anti-cancer action.

The risk of significant toxicity to healthy cells ‘correlates with increasing doses of
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in patients with Non-Hodgkin's Lynphoma (NHL), acute
| ynphobl astic | eukemia (ALL) or soft tissue tunours

WG o/ 089Dst eosar coma. Al t hough actively prol i PEF/&BR0V3/000751

mal i gnant tissues are nost Xensitive to MIX, MIX can
still be toxic to healthy cells in a dose and tine
dependent manner through two principle nmechani sns. The
first is coromon to all antifolates. This mechanismis
MY 08 fhet fige b Bicktstited MVOFX NAySYRTREST SR Ce i ddtf of
met abol i sm which is the -underlying mechanismthat is
torisgponwiith| mydlosupMEXSios, myiteidyiacutantdpatimerd naglrotrxicity

The risk of sigpificant toxicjty to alt ells...
bei 8 OSSR L EGrn GoBLEtoB (s d e PRfiopp!
toSRRRS WeBn WX eaa&vﬂﬁ%gs SQCAREE AWl adys REGH LD O

toxicities, wth nyel osuppression, nucositis, acute
lyhphadtyitd dxsfardomepdretmlogicdl \effeeisn Gimber coosmodf tedqiting are

and serious conplications (Bleyer 1978). Additiopal
al§qy xrmsed 3& aein AR %wgaoélﬁwér 85y are geneglly been

[ ltH8+ Bl ynphocyte d3' sfunction, and
addfS K hQéyf‘er 2?%%?%&‘5 X,

“‘neurologic imlar common toxicities are
al so caused by other antifolate drugs, although they
have general |y been adm nistered at | ower doses than

Thomgeonfracdharismds MER dpdusst irenaliubuias 9hs@ertioa dal congagrent

el P ABEARIPEDS SRRSEER, MBTR s BRI B v ot
ox@Hk€l &S B-Hyfro MﬂxomreMéﬁeouEwlﬁﬂww&mw—MM ioft0 5

_7-hydroxy- is 3to 5 tinmes |ower than that of the
tinpesr lomer dompbainet tadarenidemposnd and ewiediceitan soniliions, is
known to preci.pitate i.n_the renal .tubul ichis .
o RBUBhPeBIEE 1 BFi REH S CRARP s TIFERAO be & Principal
mfakLideneR ﬁﬂwﬁgﬁ&% Mit¥e DEPRTLROLGI LY <I(1<15 REZE00120QL it
Condit 1969). rmal ki dney function Will accombdat e
196®miNaimab kidacpntiicuiall at@atnodataregiorehof 4 pamieylar load in

thereafter accunul ati on, and dajrage wi || ensue. If a,
3 BHPRSHECr @e@?ﬁ?rn _@CW'FF}@?%%% %fgscfa%@gﬁ retogpeiet y If gagptignt
recteRfiﬁéW}f ﬁgzefdp's 'Heﬂ!ﬁ{){o%hiﬁff lem to impaired elimination of MTX,

a‘se‘lf—perpemaﬁng cycle is initiated of reduced elimination, sustained high plasma

~ MTX levels and subsequent exacerbation of both non-remal toxicity and

progréssion of renal tubular damage, eventually leading to the death of the patient

(although mortality can occur even in the absence of total renal failure).

Renal toxicity has been recorded with other antifolate compounds, but this may
not be due to an analogous 7-hydroxylation of the compound. 7-OH-MTX
MTX doses, while the typical administered doses of the

PR G PN t
toxicity occurs at high ]

further antifolates described herein would only be considered to be ‘intermediate’

doses for MTX.

As a result of fatal outcomes from' MTX toxicity, protection measures are

routinely included in MTX therapeutic regimes:
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a self-perpetuating cycle is initiated of reduced
el imnation, sustained high plasma MIX | evel s and

W@ xisesusent exacerbati on of both non-renal toxPCI/GB2@8600751

- progression of renal tubw ar damage, eventually

| eading to the death of the patient (although
nortality can occur even in the absence of total renal
failure). Renal toxicity has been recorded with other

1,20k Qb A% EreGRBPAURASorRUEaIE RS i§BYe NQlciRE dite gﬁﬁd}i(kmyl

anal ogous 7-hydroxyl ation of the conmpound. 7-
tetrdyiieiftljc aid (Wi atovin ghfoliiX adoiéfesnatehitheeDHRR mytabolie of

adm ni stered doses of the further. antjfol ates e
foljeadd ppéan REFEIH cmegﬁﬁ lglmﬁféc 3% sTrarstendgs pat mhibited

by;ﬂlﬁ[?’%(gg{égﬂ%n?% %owﬁb%?t?)% 50‘?)@.";’%3 aASsif, (RSN drirPardiBhak able to

OXl1 ClI pr ot e¢tion neasures are

redcQb INTTE] phibited deled Howdilf, hiheich MUK @ncegiatess, lleucovorin
Leucovorin rescue: Leucovorin calcjumis the calcium

cakcairp negy Bdlftormrpyent aystamigdewrsies Cariny APy Ripeth 1940)-
f ol ini i-d/ f ol i nat.e) . J ! ' : [+d:

B bEAEE Y CUTLP clls RERRA LI Sl b

coRYERtBBSHsS RAErdS ROt tHenTR edodegntMidn( | MBRea®s.  When
Cor poration 2001). As a result, |eucovorin calciumis
contHnbationsr efsMIX Mexh i10Ai BV exenclenifeld hiphgsercovarin tiakphum
MI'X concentratiaons, |eucqvorin calcium m akl _to ..
copteaiFEnts R P B i a e e e B B g e B g iy
(Pﬂn%&@l%@?ver sal of MIX by |eucovorin calciumis
conpetitive, with relatively higher concentrations
required as the MIX concentration increases. \Wen

concentratjaons.of MIX reach. 100 nM eve n-f ‘
2. FlgHaHoR Si PO HICANE TG Eb HCRHERS: o a PRt 8b MK 2nd
: - IPESON R0 bSphibaBt OXi city
m%ﬁ’?%%ﬁﬁﬁ%{}%h%@&ﬁ/ﬁgﬁ%n and él alu|§lﬁi sation is
required to enhance the solubility of MIX and thus
prevent MIX nephr ot oxi ci t¥, .Which can |ead tq renal
Withshgsenmpasures, the incidence o life-threatening MTX toxicity may be
lowered to around 1.5%. However, despite these precautions, prolonged MTX-
clearance due to diug-related renal insufficiency may develop and lead to severe
and life-threatening systemic toxicities, such as myelosuppression, mucositis,
hepatitis .and dermatitis. In the past, several attempts have been made to
ameliorate systemic MTX toxicity in such patients. First, haemo- or peritoneal
dialysis may enhance MTX clearance but usually resultin only small and transient
decreases of toxic serum MTX levels. Second, administration of thymidine or an

intensified leucovorin rescue may lower systemic MTX toxicity but does not

enhance MTX excretion.

MTX remains, with the limited exceptions, the only antifolate anticancer agent in
clinical use to this date. Because of the relative safety and utility of MTX,
considerable effort has been invested in attempting to design more therapeutically
selective antifolates or -antifolates with a wider tumor spectrum. Initially, the

design was based on the burgeoning knowledge of folate-dependent pathways and
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Wth tiiese neasures, the incidence of
life-threatening MIX toxicity nmay be | owered to around

wa 285ms4dewever, despite these precautions, proPCHG8A005/000751

MI'Xcl earance due to drug-reiated renal insufficiency
may devel op and | ead to severe and |ife-threatening
systemi c toxicities, such as nyel osuppression,
mucositis, hepatitis and dermatitis. In the past,
; : a i.grate.syst.em i
B R R L A e S et St
trpegpiotto teeatigltitdhgiap Snbiticanbi e earyBiX DHERS aft endibolism of
ally result”in only small and transient decreases
t19xPUY g wamptex (Plene mstabaiiies n dThesel rarly stadies ded o6 the
1 dl I- At ifi.ed | vorin scue .nmay
el B AR BRI EGs 898 SR o SR atoes
thek aseethe 8Ame WEXiIbeiBisBsst siéhs BNRITX Bhd 88k 836 SRLARIS.d 1o
antifolate anticancer agent in clinical use

. _the onl
Gﬁ%; fpl dd@?’é@la%@@ﬁ’u@% ligfophilie) predlegsi thet dafet seqaine transport

i X5 i derabl e effart has been_invested
sl B A S SRER R Bt Pl el ot Uepeaptios

havetirlietpahe sligicaloftal,f Inaties vei bivvad Wuskelortiy 'TQT)% (McGuire
spectrum Initially, the désign was based on 't ’

2088).geoni ng know edge of fol at e- dependent pat hwa andt he
determ nants of the nechani smof action of MIX. These
determ nants include transport, the tight-Dbinding

Déthid a0k RRk | t i ' i f
e i B e et B BNk R0 br W
shewedlitie ihkiditton ohéottied EMBpsyrtitesiof andt e noanpifiad abBthesis,

i nhi bi f.two. : "cl assi cal " | 'ogs th
sotrRiepio RERR imbI i ed fou bbb pniByons e b ntnt
| SQ:1F i - | assi cal "
ceftdEetfy AR ha et BN 01d1RR PSS akSisomy
forsaedlt death. dheththathdias shovald tRtRDEIHERE b GhbiBitiodl hatgh

several of these anal ogs have undergone clinical
Or {UIHE | SYRBRES Hascsibtdegthoveasigd sinpdiffepmmt t asliMpxes. Mc Theseedata

suggggcga that inhibition of one of these pathways individually might (at least in
some cases) be therapeutically stiperior to the dual inhibition induced by MTX.
Thus in rational design and in structure-based design étudies, two new classes of
antifolate enzyme inhibitors were elaborated: direct inhibitors of TS and direct
inhibitors of one or both of the two folate-dependent en;ymes. of de novo purine
synthesis. Members of each class included both classical and nonclassidal types.
After preclinical evaluation, éeveral of these have moved into ¢linical trials. To
date only two new antifolate compounds have been approved for routine use;
Tomudex (D1654, raltitrexed) is currently approved in

colon cancer and Pemetrexed (Alimta) has been approved in the US for pleural

Burope

FEW;

mesothelioma. This still represents a step forward for antifolates since, for

example, MTX is ineffective against colon cancer.

Antifolate development continues. Based on the immense body of knowledge

now extant on antifolates, specific aspects of the mechanism of action have been
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Det ai | ed exam nation of the nmechanisnms of cytotoxicity
and selectivity of MIX showed that inhibition of both

W@ T0P0846p% hesi s and de novo purine synthesis, BEDOGBARSP0751

to DHFR i nhibition, led to ©NA synthesis inhibition
and subsequent cell death; inhibition of other
fol at e- dependent pat hways di d not appear necessary for
cell death. Further studies showed that the
th% Ofg&rt% byl ﬁgtfifo!lﬁ&' Ridd B0k A Bfar RMibAEHSENERGSIR
0 cel | deat h varied in different cell types. These
péiaiay §auestetibbliah, thahhbie ingioedd deivent ot Miemenhibit other
pat hways individually mght (at |least in sone cases)
tapgsts e rfalssumetakpligms ugescone Vo RA@eSdaE 1 ARFIBNS jges of

I nduced hby,.MIX. -Thus in. rati-onal Rr=Tan inA. '
rerid pd Ak pe s RRLR. p05% R R, pyyoen &
E@iRbéd 0068t eacBRE WRR:H 16 dBipopitsd Wetdferehalianait edtiredi)r ect

inhi bitors of TS and direct inhibitors of one or both

of the two fol at e-dependent enzynes of de novo purine

hesis. Memh f h .class. | b o
AZVRECRELE P ionr iR ar f pRbcanieb it e dltb amgitorat
drfy@fsuat ﬁ@_gbeg@sré%@él Ffotibee eThawsilifpMedketdileahsdel HtEakte

tfials. ate only two riew antifol ate con‘gpunds have
drbgermpitip ronedwhald reve two enajseslinfahadiaxtages. §94tly, it would

e oRE Bk e ARSI SRTEPOvATY ESH { AEPH ot Ao

mgl?(lﬁ%eao:aﬁfggm th et Jﬁﬁﬁfd@te&éﬂ[ BlefHAR) 1ABBOUb @l benmy ciThks

epresents a step fofward for antifol ates si nce,
effedt. Sharipve, MiXity sandnigbhecsffivacyagay hstsufiddient vareebse. the
Anti fol ate devel opnent. conti nues. Based on, t he i mens

clinesy PETORN BN BUBOh Bhviees bt e 20T ProsTesre trept Pt

.aspects, of the ' cLinn bgﬁ&ts faTulVE
m@m?“&%?%&% aatsggo %E%&eg%ggétege&s%@i %@fg&%ﬁ at 1 n%bflt y
BRI -lehan amer Pah dveyrddaed, ahatislinebabpiilysemdvbakcedm fee

I nproved delivery, or that inhibit other targets in
drip biat giversiimbpdinsmey Pasepseieadiiacogscaiie in vari ous

stages of preclinical and clinical devel opnment

(McCGurre, 2003; Kisliuk, 2003; Purcell &

Carboxypeptidase G, (CPG») is a folate-degrading enzyme from Pseudomonas sp.
strain RS-16 (now reclassified as Variovorax paradoxus) and is a zinc-dependent
dimeric protein of 83,000 — 84,000 Dalton (Kalghati & Bertino, 1981; Chabner et
al, 1972; McCullough et al, 1971; Minton et al, 1983; and Shgrwood et al, 1985).
CPG, has a relatively restricted specificity and hydrolyses the C-terminal glutamic
.acid residue of folic acid, pély—glutamyl derivatives of folic acid, folate analogues,
eg methotrexate, and sub~fragments of folic acid eg, p-aminobenzoyl glutamate
(Minton et al, 1983). To date carbo se enzymes have only been
characterised in a small number of Pséudomonas sp. and can be separated on the
basis of their substrate affinities for folate and its analogues (Kalghatgi and

Bertino, 1981).

Sherwood et al (1985) have previously reported that CPG; follows Michaelis-
Menten kinetics with Ky, values of 4uM for folate, 8uM for MTX, 34uM for 5-
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Etti nger, 2003; each of which is incorporated by
reference in this entirety). As with MIX, one major

drugs is an unacceptable | €vel of toxicity. The

ability to degrade these antifolate drugs rapidly in

vivo woul d have two nmmj or clinical advantages.

Firstly, it would mnirnize toxicity caused by the
méhll FoRt andrvgsM lfor &-59ndl | TMB  detiogber). doseCof clehees

antifol ate conpounds to be adm ni stered, potenti al lj)(]”’
métbadexme t MG ednter Hlachive almethhadies, Thdedpingemino-N -

el ol PP B b R SRR S B i

1oBRVE Mt BLAREEESHA SN SN Al ®Bb db¥dI&) fenal dysfunction

Furthernore, as toxicity associated with antifol ate
dudr togd/TX mephroedfigityd (Adarmson- eiekbt BP1p dviblety ¢rhak 2000; von

se-rel at ed, 1he abili rapidly renove excess
PO%?@@ 64@9@& g}l I’%aéﬂef?;éoé)@i nt may be therapeutically
very useful. Garboxypeptidase G (CPQ&R) is a
fol at e-degradi ng enzynme from Pseudonbnas sp. strain

PaRSamiobenowl slethassisfd adsase 8GR0 aaxre panramiosr we ymstatd
is a zinc-dependent dineric

tein of 83,000 - 84, 00
PrOvELED RAseK AR W@@@@ﬂt@%@ﬁ%@ﬂ&fﬂ%ﬁ %6 ﬁiﬁi 9§§>; QQW@ibefzﬂ,(}

I , . . .
(1 SRR b 1l flin Mo B0 elbics HB i@ Blompred 1g
asSREGHetHet tiyy eMlle ieywtin@ilfylste Sirtdrearestibstrandsifal CPIGytodervage.

acid residue of folic acid, poly-qglutanyl derivatives
Priok 16 ¢h¢ preawit dnvehBpmtié vgA A10b dnewn “epthstdaytiplsica sempepys

oﬂis;qlilg}éf r g%?@s ngl%lletgprﬁing%% 5—%@%?@%&%&%@)8&&’[65 for

CIRS. b YRe Mok daswe, 8AZYHRIY hVEreaittad, baRthee hakast ki 564
in a small nunber of Pseudonbnas sp. and can be

ges@phoradtahtitniate deigh asi swibsffatesifer CPSulskepvagee affinities
for folate and its anal ogues (Kal ghatgi and Berti no,
1981). Sherwood et al (1985) have previously reported

wi Bate SRERIW evBohERa@iiifexed) is a substrate for CPGy and has a
Ky of 7.8uM and a ke of 247s as méasured by spectrophotometric assay. All the .
known substrates for CPG, have' a benzene ring at a position equivalent to the
five-membered ring containing A% in Formula I, see below. Furthermore, the
mustard prodrug j;)-alninobenzoyl glutamate derivatives assessed by Springer et al
(1995) suggest that modifications on this benzene ring may be detrimental to
carboxypeptidase activity. Tomudex, by contrast, has a thiophene ring at this
position which is not an isosteric replacement for the benzene ring. Thus

To with other antifolates with a thiophene at this position such as the

Tomudex, along tifolates with

‘GARFT inhibitors LY309987, AG2034 and AG2037 (McGuire, 2003) would not

have been prediéted to be substrates of CPG,. Similarly, the furan-based
equivalents would also not have been predicted to be substrates of CPG.

use of the newer antPEDGBL@®S/000751



Menten kinetics with Kra values of 4nMfor folate, 8nmM

for MIX, 34nM for 5-nethyl THF, and 120nM for 5-fopnyl
wakilesssatovorin). CPQ cl eaves net hotrexate (RIKGBROVEO00751

i nactive netabolites, 4-dedk3' -4-am no-N 30-

met hyi pteroi c acid (DAMPA) and gl utarnate, and thus

may provide an alternative route of MIX elimnation

.particularly in patients who devel op renal :

AAgeiuacligm e 0 Y nesfump s (e istons

piitidelrdy rcapterg| and2060) . abRata-canibab beneity lasglcittaimtd these
a substrate of CPG as are_a nunber of rnustard prodrugs
CHTERUHRIG VL -Sléﬁﬁﬁr‘?%‘ﬁgh‘iléﬂ?ﬁsegthﬁf e S Ifger et al
(1995); Dowell et al (1996)). However, there have been

, no reported studies that have attenpted to assess
5 Awfret ispectasfthoivédinngovided & helladeofdotdatiag eoxstibsdanaddeisy
for CP& cleavage. Prior to the present invention, it
apaifpigte qoamRHndREYsETlahy fol ate conpounds ot her than
folic acid, MIX, 5-nethyl THF, and 5-fornyl THF were
substrates for CPG. It was not known, and coul d not
predi cted, whether any of tﬁé new generati on of
antifolate delugs are substrates for ,CP& cl eavage. W
have now sho ) is a
substrate ' and a kcat of
24/ s as asgay. Al the
. known, sulyst r'a zene ring at a
positiBn eqiiva to the fiveQre pibered ring
containing A6 in Formula I, see bel ow. Furthernore,
the nmustard prodrug p-am nobesnzoyl gl utamate
10 W]?%-i vatives assessed by Springer et al (1995) suggest

&t nodifications on this benzene ri ng may be

RUeprekemaial, 08 g @hoxypeptidase activity. Tomudex, by
contrast, has -a thiophene ring at this position which

RirepugeantaNbp sv€t-ealkyl; r epl acement for the benzene ring.

o B ROG £ SRR R LSRR PLAS S

1 . 3
\\:\I/A\ ‘\:‘I/Njf \\\]:‘/A
\,/\Az 5 \fl\' R N8 R5
15 . la H b Ic

L 2
™ /’D1 N l
. =N . .
:.: B:_Z_RSd ",/
il / !
,'\ 5 :'
. A ’,fl / RSB

in which groups the dashed lines' indicate the point of ring fusion with the
pyrimidinyl ring and the wavy lines indicate the point of attachment of the
structural fragments to the group X;

20 R*to R independently represent H or Cy.4 alkyl;



10

15

N
Lh

GAHFT i nhibitors LY309987, A&XR034 and AG037 (McCuire,
2003) woul d not have been predicted to be substrates

W@R00ERER9Is Sim | arly, the furan-based equi val eneGT/aBd0d/000751

al so not have been predicted to be substrates of

CP&2. Antifol ate conpounds are useful in treating a
range of nedical conditions, particularly cancers, and
being able to conbat toxicity associated with these
Ateppesnde @iy br1¢i gni ficantly increase their

Ehera peutic value. A first aspect of the invention

Apreprasetes C eré¥;hod of conbating toxicity caused by an

antlfol Q f Forrmula I, wherein Rlrepresents
AND t@BWPESfesents NH2 or Cl1-4 alkyl; the
Agsﬂauﬁﬁdéﬁaa&ﬁ@r}gge&n%ﬂmﬂr@lmfsragrrent of Formula

'e in which groups the dashed
the groes B fRﬁrememntsi@H@mCe‘ﬂ ring fusion with the

REK B R BT copeoisOf 6t Lt B braghaAvE g By oul
R&(’togg:_ﬂ?ert\ﬂth%a @(}%%ng@l Rfil%\y&%m esent H or C1N4 2I3ky|

Al Tepresents represents CH or
R¥egresentboCtH)deH; NR6C or S; A4 and A5 independently
represent CH2, NH, Oor S; the group B -B2 represents
CH-CH or C=C, Rda to R6¢c independently represent H or

X iRl g o oL SPASRET Al 8 e

mdS@@ﬁ@@tﬁi&héd ﬂd B¢ filsdd, yahkdthe-based heterocyclic group);
R™ and R independently represent H, C;. alkyl, C3.6 alkenyl or Cs.6 alkynyl, or
R™, together with R® represents C1., n—alkylené;

AS represents O or S;

RS represents H or one or two substituents selected from halo, C;4 alkyl and CM'
alkoxy; |

R? represents H or C;4 alkyl;

R* represents -CH,C(R*)(R™)-D;
R* and R*® independently represent H or C,.4 alkyl, or R®* and R® together

represent =C(H)R1°;

D represents C(O)OH, tetrazol-5-yl, (CHy)oq-NHR', or, when R* and R®
together represent =C(H)R'’, then D may also represent H, or D represents a

structural fragment of Formula Illa or IIlb,
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X represents -CH2C(H) R7a- or -CH2NR7b- (i n which
latter two groups the CH2 noiety is attached to the

wWo ewsas4opyri i di ne- based heterocyclic group); RIEGERR2ES/000751

R7b i ndependently representtoH, C - al kyl, Cs-6 al kenyl
or C3-6 al kynyl, or R7b, together with R6C represents
Cl-2 -al kylene; A6 represents Oor S; R8 represents H
or one or two substituents selected fromhalo, Cl-4

al kyl andcCl- 4. al kaxgpoHR3 repyese ts or @I@éHal kyl;
R4 represen C(R9a)(R9b)p§9

i ndepefld resent H or or R9a and
ROb tgeﬁﬁe Q@g{)esent =C(H) R10; Rcﬁbiﬂepr esents H or
Q-4 alkyi; Drepresents CCOOH, te ‘azol 5-yl,
(CH2) O I -NHA1a1 or, when R9a and ROH!R ogether .
represent "=C(H)R1, then D nay al so represent H, or D
represents a structural fragnment of Formula Ela or

IHb5 a | Hp ere.i thevva |ns t |n't

wiGBR B RaB I Shish el AR Ay O g IEhGE gl Bt
frdg@hgsent s H or C(O) R12 R12 represents ‘H or phenyl

§ubst|tut ed by q@m and optionally substituted by

M@r@ﬁnw\ﬁaor@(ﬂ)ﬁec subst ituents sel ect ed from hal o,

R it sbptervtsldnt ety GETORaH ipafy b oy

ond %9%{9%&15@%@9@&%5&&&4@&&%@ €, PhIIPER M) Ok SO IR
or a pharnaceutical Iy acceptabl é t and/ or soI vat e

t her eof,
alkyl, alkenyl and alkynyl groups, as well as the alkyl part of alkoxy groups, may

be substituted by one or more halo atoms;
or a pharmaceutically acceptable salt and/or solvate thereof,

in an individual who has been administered said compound, the method
comprising administering to the individual an enzyme that has carboxypeptidase G
activity.

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.

Pharmaceutically acceptable salts of compounds of Formula I (as well as of
compounds comprising a structural fragment of Formula VI described below)
that may b be mentioned-inclnde both acid addition salts and metal (e.g. alkali metal,

such as sodium or potassium) salts. Solvates that may be mentioned include

hydrates.

Compounds of Formula I may exhibit tautomerism. In particular, compounds of

Formula I in which R' represents OH may alternatively be depicted as follows.
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in an individual who has been adm nistered said
conpound, the nethod conprising admnistering to the

wo paswsgenl an enzyne that has car boxypepti daseCT3GB2005/000751

activity. The term "hal 0", 1when used herein, includes
fluoro, chloro, bronp and iodo. Pharmaceutically
acceptabl e salts of conpounds of Formula | (as well as
of -conpounds conprising a structural fragnment of
Formul a VH described bel ow) ghat may be nentioned
i nclude both &cid addition sa|jts and yretal (e.g.
al kal i al , as sodiu pot assi u sal ts.
Sol vat es "thgt” ns [ . ncl yge hydrates.
Conpounds of Fof o it t automerosm I n
particul ar pQunds/ of Formul a [ ich R1
represeﬁ%s OHNnay al'ternatively bg)depRcted as
follows. AU tautoneric fornms and m xtures thereof are
i ncluded within the scope of the invention. Conpounds
f t.hat 400 '
A g o) e T Rl PR, BB Rogpe of he
invepioasent s - CH2ZNR b- and B represents a structura
fragment of Fornula la in which A1l and A2 both
represent N or a structural fragnment of Fornula Ic.

: . i

R RATRPHIE RO B Akt B S RO RRRD

(1) epC@psIngs of PG Rn Aehich Kﬂ&?ﬁaﬂwﬂm’f"- i Bdpedents
In which Drepresents tetrazol-5-yl, (CH2)O I-NFi Rl1

a gructyghle fragroent o0 oF mowla; lagiat Waich r p peds dit boflopegyrsend N or a

t hen nmay al r esent H, or D.represents a .
S”EPPH%E@?E%“#??@HB@EE%f Formula la or I'b. (5) Conpounds
P EREFBhas &f FRmO 1GH WG X taasinar-OM NRR7D

represents Cl-2 71-al kyl eneand the group B7represents
(3h Samundadf Foraghern whichE$ reprbsntse CHoEF)R -,

(4) Compounds of Formula I in which D represents tetrazol-5-yl,

(CH,)o.1-NHR™, or, when R*® and R% together represent =C(H)R!’, then D may

=]

also represent H, or D represents a structural fragment of Formula Ila or IIIb.

(5) Compounds of Formula I in which Réb, together with R™, represents
Ci.; n-alkylene and the group B represents a structural fragment. of Formula Ic, Id
or Ie, or a structural fragment of Formula Ia in which A' and/or A represents CH.
(6) Compounds of Formula I in which the group B represents a structural
fragment of Formula Id or Ie, or a structural fragment of Formula Ia in which A
and A” both represent CH.

(7) Compounds of Formula I in which R' represents OH and R™ represents Cy.¢
alkyl, Cs¢ alkenyl or Cs.s alkynyl, or R7b, together with RS represents Cip 7~ |
alkylene.

Other compounds of Formula | that may be mentioned include those in which:
R! represents NH, or, particularly, OH;

R? represents NHp or methyl;

the group B represents a structural fragment of Formula Ia, Ic or Id;
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or 1e3 or a structural fragnent of Fornula la in which
Al and/or A2 represents CH (6) Conpounds of Fornula I
WO pooffos4hs t he group B represents a structural PCEHGBRIVS/000751
of Formula Id or le or a stleuctural fragnent of
Formula la in which Al and A2 both represent CH 1\ \
(J) Conpounds of Forrmula | in which R represents OH
and R represents Cl al kyl, C3-6 al kenyl or C3-
Adbh& pnpbth repredAbN drpgamhﬂﬁrlwbbth rEiﬁesdneﬁHE;sent s Cl-2
nal kyl ene, Qther conpounds of Formula | that may be

Rmaﬁt B m@emrra‘énﬂsh@esrrﬁ Hypi Blen AT apg gy’ évgﬂmeﬁremt &L,

%-&Ii{] represents NH2 or nethyl; the
Rﬂﬁgépﬁ%ﬁéﬁe&te a structural fragment of For mul a
Af&:prdSEIlt@S or saftlcuaaty, 821,bot h represent N or,
partlcul arly, both represent CH R a, RDCand R d

A merbpemdepanionthospeseiNE or, when Al and A2 both

r CH. Rba al so represent met hyl; A
theggrg rﬁ% egeé)eﬁn?s Sﬁ%ﬁwl arly, CH; A4 and A
R?a@%%geﬁgqptdﬁhﬁ%@reg@ent NH, the group B B2 represents

X CH, R7a represents H, nmethyl or ethyl; R7b

e@re@eﬁmﬁhﬁmyCH@@—CﬁHZCCH A6 represents S; R
res %s methyl or, particularly, H, R3 represents
F'and R9b bot h represent H or ROa and R9b

B Ritlg ﬁggﬁ@g E R11 represents phenyl
sr?fzo sﬁb@?rﬁ?%cgl %(O)O—I Still further conpounds

Rlakepesmmia | t hat may be nentioned include those in
R* and R* both represent H or R* and R to gether represent =CHp;
R represents phenyl ortho-substituted by C(O)OH.

Still further compounds of Formula I that may be mentioned include those in
which:

R* represents methyl;

the group B represents a structural fragment of Formula Ia;

R>* represents H;

X represents -CH,NR -

R represents methyl;

D represents C(O)OH;

R% and R® both represent H.

In preferred embodiment, the compound of Formula I is one in which A®
represents S (ie the compound comprises a 2,5-thienyl group). Suitable
compounds include Tomudex (Formula IV), LY309987 (Formula V), AG2034

(Formula VI) and AG2037 (Formula VII). Tomudex is most preferred.

In another embodiment, the compound of Formula I is one in which X represents

-CH,NR”"- wherein R”® represents ~CH,C=CH.
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whi ch: R2 represents nethyl; the group B represents a
structural fragnment of Fornula la; R a represents H X

w0 esesent s - CH2NR7b-; R7b represents nethyl; BCT/GB2005/000751

represents C(O OH, ROa and1BR9b both represent H | a
preferred enbodi nent, the conpound of Formula | is one
in which A6 represents S (ie the conpound conprises a
2,5-thienyl group). Suitable conpounds include Tonudex
(Formula V), LY309987 (For mula V), AR034 (Fornul a

VT) and AG2037 (Formul a . Tomudex is st preferred.
BY nitapiamért %@@é&m@hfpep@ﬁeec%ﬁ%‘aw By ine g mpeapig of

o%%},xln ﬂya)l{g g;i}&ﬁﬁééﬁf gf i e%w&%bhacwﬁésﬁu@ R folic acid,

foludd nggneagtamddﬁﬁﬁ&@@@rﬁg M folic adié el r;chmdebémyﬂgmmme of
an enzynme that hydrolyses the Ctermnal L-glutamc

acid residue fromfolic acid, folate anal ogues and
sub-fragnent s lic acid benzo
PP o Cb et BBt PR TR AL Ctpipeaticase
Gﬁ(@p@;ﬁ;@@@g&l Vi by1p.S carboxypepti dase G2 (CPR), EC

number 3.4.22.12. The sequence of the gene encoding
CP& and the CP& am no acid sequence can be found in

nBank Agccessi on 599 62842 d in .
TheHEBRCR 0L B Epte RR g SR 2 SraBrRck g
beg(j)ﬂﬁnggﬁ Gdnivl; - A&o@?él?rgﬁBNFtMlﬁﬁ) andzm%2(§4.’9 §§a )m MR er
ers. et al crobi ol . Bi otechnol
al 5@2;1553713(1(:3,99]8)3$ (M)Lh‘émﬁcm ool Gtirke seqkd@?neiepi sGénestEﬁi)
26—3nS 2:1'9%%5) and Chambers et al (4Appl. Mzc70bzol Bzotechnol 29, 572-578

(1998)) and the amino acid sequence is listed in Figure 1.

In an embodiment the enzyme that has carboxypeptidase G activity may be a
derivative of CPG, that has carboxypeptidase G activity. By a “derivative” of

CPG, we include a fragment, variant, modification or fusion of CPG,, or

combinations thereof, which has carboxypeptidase G activity.

The derivatives may be made using protein chemistfy techniques for example
using partial proteolysis (either exolytically or endolytically), or by de movo
synthesis. - Alternatively, the derivatives may be made by recombinant DNA. -
technology. Suitable techniques for cloning, manipulatien, modification and
expression of nucleic acids, and purification of expressed proteins, are Well known
in the art and are described for example in Sarnbrook_ez“al (2001) “Molecular
Cloning, a Laborézz‘ory Manual”, 3™ edition, Sambrook et al (eds), Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, USA, incorporated herein by

reference.

By “fragment” of CPG, we mean any portion of the full length enzyme that has
carboxypeptidase G activity. Typically, the fragment has at least 30% of the
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In an enbodi nent the enzynme that has carbox3' pepti dase
G activity may be a derivative of CP& that has

w@e a00b03439pept i dase G activity. By a "derivati veCT/6B2005/000751

CP& we include a fragnment 14variant, nodification or
fusion of CPG, or conbinations thereof, which has
car boxypeptidase G activity. The derivatives may be.
made using protein chenmi stry techni ques for exanple
carboypepiadase &l acikiy @0ICPE,s If & mbey prefeadey tif €@l fryor@nt has at
endol'ytically), or by de novo synthesis.

t {gaet Hé/p

leastt 3 h pesioiably PpdmoveRrekagbln at lsad §0kyof the activity
e in nol,ogy... Sui t abl e hni_ques for,

o R o st v RN et P 2B S ofte

cAibssypbsridasd dsctidftoiepdf i cation of expressed proteins,
are well known in the art and are descri bed for

exanpl e in Sanbrook et al (2001) "Ml ecular Coning, a
r ook eds

b Manual .. 3 diti | ’
TR & PR v s R G ey st St
by aRAbn IN¥killURABe nRGRTROATRGyHER&D RYcrRE Q{nfegaf%%-zm%yof

“fragnent” of CPG we nean any portion of the
Sheewged ief eriz{lABS) HElte kasrecdistloxypegt SHaseot actl (il 985) is

1 ly, the fr nt has at |east 30% of

W%%@%&?%%?%%CG activity of CPG. It is nore
preferred if the fragment has at |east 50% preferably
at | east 70% and nore preferably at | east 90% of the

A dbtatimitt yof OTP@Peers MosCP O ehar ladsl Yeent dleerdd &g nentumhas acid

. 100% or .nore of the carboxypeptidase G activity of CPG

insertrpny GRIGHEBRPHEP ETRASEION, SERT \FORSPIBIIVE OF SPPpaRfepeEtiye, at
I R ! .M Dy: _a .per. 0 Kill .in
R L S
sucH aSleey, wiedval Tal Ldul 28p) Glu] PeneGld; rSer, AteC1.es We; 8fd Phe,
Sherwood et al (1985) is-incorporated herein by
TyrePuchemedificaionymeay hamade psigpte mehaedsof prtdpeagineraingtad

sitg—%lergctg& ztng aggleg , 220 S0P in%calmdbrook et al 2001, supra.

For example, it may be advantag’eous to modify one or more residues of 6116 or both’
of the active site of the enzyme. Such variants may beneficially alter the specificity
or activity of the enzyme. The crystal structure of CPG, was published by Rowsell -
et al (1997) and identifies the active sites of the enzyme. In other embodiments, it
may be advantageous not to modify residues in the active sites. Sequence variants,
typically outside the active sites, may protect the enzyme from i vivo metabolism or

decrease antigenicity. Additionally, it may be advantageous to add one or more Cys

residues to allow disulphi to be formed.

Preferably, the variant of CPG, has at least 70% sequence identity with SEQ ID
No: 1. It is more preferred if variant CPG; has at least 80%, preferably at least
85% and more preferably at least 90% sequence identity with SEQ ID No: 1.
Most preferably, the variant CPG, has 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98

or 99% or more sequence identity with SEQ ID No: 1.
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i nsertion, deletion and/or substitution, either
conservative or non-conservative, at one or nore

W@OESHB®AS. By "conservative substitutions” i sPCHGBa@SM00751

conbi nations such as Ay, Aba; Val, lie, Leu; Asp,

G u; Asn @n; Ser, Thr; Lys, Arg; and Phe, Tyr. Such

nodi ficati ons may be nade using the nethods of protein

engi neering and site-directed nutagenesis, as

descri bed in Sanbrook et al 2001, supra. For exanple,

it may be advantageous to nodify one or nore residues
Tlest peoerat sequbeseHderfiily hetwgen fwepelypeptigies 148 be deipmminedusing

variants beneficially .alter the specifi.ciiy. or.
sol e Ao breheign G el ot Brogfhi o i UG of
WiRSHaH bEdhe C aYpdiaws ekdupeindlt (99 aghekibdenhiil h@sent

the active sites of the enzyne. In other enbodi nents,
identityrasycdbailatel/ antelagion ds palypentislesrmdiody sequenadiies been alhgned

ctive sites. Sequence variants, typically outside the
onbtalye sites, may protect the enzyme fromin vivo

nmet abol i sm or decrease antigenicity. Additionally, it

may be advantageous to add one or nore Cys residues to
Thed hlogunthng ungyhaltkendiontis bt eabedf ortresing Fre Céustdd| W, ptdweam

vari ant of CPG has ?t | east  7Q0% sequence_identity wth
(Themmpsqy §iol., {19 Nugleppodeidp Res é2r 67 3-$0)y aFheaprrarepiersrizssd

% preferably at |east 85% and nore

le%é%ﬁ@%?ggat | east 90% sequence identity with SEQ PD

No: Fist phlsise pligiBeapayamdidie K-atiplafior@Psz:; has/ifbwosiz8 5,
or 93 or 94 or 95 or 96 or 97 or 98 or 99% or nore
gap @erAe 8 nuader P ippviagengsQ- | IoNee methork xisFeeht

seq ce identity between two polypeptid be, .

dot SR A SUrEIETT B ORe) BERSY e TBRp, fiension
pefX8Dlos. t he GAP program of the University of Wsconsin

Genétic Conputing Goup and it will be appreciated

t haScqpmgoeaitixiBleOBUM: is calculated in relation to

pol ypepti des whose sequence has been aligned

optimally. The alignnent nay alternatively be carried

Pr&HltabHé kRytibg: & @%ﬂlor\é/ﬁgﬁ%ﬁgf the variant, retains at least 30%
of the carb;)‘xypeptidase G activity of CPGy. It is more preferred if variant CPG,
has at Jeast 50%, preferably at least 70% and more preferably at least 90% of the
activity of CPG,. Most preferably, the variant of CPG, has 100% or more of the

carboxypeptidase G activity of CPGa.

Variants of CPG, with carboxypeptidase G activity have been described (US
patent application no. 2004/ 00141 87).

In an embodiment, the variant of CPG; has a substitution at one or more of the
Asn residues at positions 222, 264 and 272 which are N-glycosylatioh sites.
Preferably, Asn 222 is substituted with Gln; Asn 264 is substituted with Thr or
Ser, most preferably Ser; and Asn 272 is substituted with Gln, independently or in

combination. The most preferred combination of substitutions has Gln at
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(Thonmpson et al, (1994) Nucleic Acids Res 22,
4673-80). The paraneters used may be as foll ows: Fast

w@i0sm8ses al i gnment paraneters: K-tupl e(word) BCEEB2W5/000751

wi ndow si ze; 5, gap penalty$ 3, nunber of top

di agonal s; 5. Scoring nethod: x percent. Miltiple
al i gnnent paraneters: gap open penalty; 10, gap
extension penalty; 0.05. Scoring matrix: BLOSUM

pBigBrAbl and A7hemdadr abtestfue OBE ,THY Q8 MdAMBRLIOfn & hegh
variant, retains at |east 30% of the carboxypeptidase

catplate pavity 2ud 2 ERGE, for MIEK (% 800 @4 8@ i f vari ant
CPG? has at | east 50% preferably at |east 70% and
nore preferably at |east 90% of the activity of CPR&.

A'Vtaﬁcsdlﬂéa%ﬁr abtpG, bhvervardmamntin GihiGPsRe Hagork R OEmiFeIRid
of the carboxypeptidase G activ |tEv[ of CP&. Variants

residu@Pi@sviiethn Cbambdigyp@@tﬂedaﬁlcls agiipys malnde Hommng salts
scr.i bed US appli.cation 2004/ 0014187). |
i b B ety vy e S3b Rsalite SEA%E BeH TemArid:
e |
af%%%ﬁ%né&%%z O Ry Ry Db #880iA2 enin
adti efreteathigy grofph 2R iss Nsthgdhycabenylwitd gBraosyldsom. 26%uch

|s substituted with Thr or Ser, nost preferably Ser;
ﬁléica:soﬁs 278 iPEoteihihei FUVEY OPh VG Rve TRRRh9lise T |dpcispse

IR0 PRG5BS LS00 TRLTEIND Bl
taﬂdlenﬁﬁ@eﬂye 264. This @Q notif results in a hi gh

catalytic activity and a | ow Kmfor MIX (US
2004/ 0014187) A "m)dification of CP& refers to CP&

i.ch d resid
Bo e s R ar rien. TP Aol FrEnbone el Bt
qu@ﬁ Ha8 GaSdkfpephtidsh @CidsitprtobadaRr o@ﬁ@@ﬁh@' | Bteferably, the
physi ol ogi cal Fy accept abl e orfganl c or inorganic acids
fusion retains at least 30% of the activity of CPG,. It is more preferred if the
fusion has at least 50%, preferably at least 70% and more preferably at least 90%
of the activity. of CPG;. Most preferably, the fusion has 100% or more of the

carboxypeptidase G activity of CPGy.

The invention may be used to alleviate symptoms of toxicity caused by the
antifolate compound of Formula I in an indi{ridual (ie palliative use), or may be
used to reduce the severity of the toxicity in an individual, or may be used to treat
toxicity in an individual, or may be used prophylactically to prevent toxicity in an
individual. Thus, by “combating toxicity” we include the meaning of treating,

> antifolate compound or alleviating

Sam ey e mmamrraadies t

PR, S et
IS0UCing Or Prevenung

the symptoms of it.

The enzyme that has carboxypeptidase G activity typically acts to combat toxicity
caused by the antifolate compound of Formula I by rapidly lowering plasma levels

of the drug, thereby reducing the duration of exposure of normal tissues to the

drug and pfeventing longer-term uptake.
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and bases, form ng an ester or amde of a term na
carboxyl group, attaching am no acid protecting groups

W@ e@h/089N- t - but oxycar bonyl and gl ycosyl ati on. PEIGB2005/000751

nodi fications may protect tlhe enzyne fromin vivo

nmet abol i sm or decrease antigenicity. The CP&Q may be
present as single copies or as nultiples, for exanple
tandem repeats. The invention also includes a fusion
of CP&, or a fragnment or variant thereof which has

car boxypeptidase G .activity, to another conpound.
Vregfer raabhat, 2 tagichiiesi patienetsaions vdto fiegspecglvobetdfs from

activity of G.. It is re preferred if the fusion
TrRg@e ﬁm%/ye%esqegﬁpﬁu/&edﬂ?yeth“Engﬁ‘?a’gt | east 70% and nore
preferably at |east 90% of the activity of CPG . Mst
preferably, the fusion has 100% or nore of the
By arrbextipe pidicits eeGnaktle he ymeahinEREtrealing 4 natémt iad miskagf
be.used to all evi at. ynpt ors of taqxj.ci.ty caysed b '
EORHELY eiOF PO %éuec@%%afwelé@n@ie% e el alionioh dheardiialnte
j | Leimati s : : -
il TR P Ay e fed B b BRMAR ek Woriplete
cotggamt enaybe abndidetedid e dthiskof tondtityicadusat byar. nmay be

used prophylactically to prevent toxicity in an
i ndividual. Thus, by "conbating toxicity" we include

LB RGeS AP YR LG s e

tused

adthihRiekadt iRY ahitfe]a5 Rk pFEnd fankl t whd s eftybent Ratedhfts the
car boxypeptidase G activity typically acts to conbat

pressube ot aclmaaab mdriisy of teediciiiichtissh &y dhecantpdlaisdosrondrul a |
by rapidly lowering plasma | evels of the drug, thereby
reduci ng the duration of exposure of normal tissues to

Int-REHEF AEbcideR! @Y% eRMil il £RER bf {021y YRRkt D BES ¥en

{
not a particular patient is one who'is expected to
adognisfered the cmtifalgatovepound pnd dagiethe orimed dipidahenarkers of

togilg%‘/c; z:af:l;llsgg1 by it.

Thus in an embodiment, the method may comprise the prior step of determining
whether the individual who has been administered the antifolate compound of

Formula I has a clinical marker of toxicity caused by the antifolate compound.

In an embodiment, the clinical marker of toxicity caused by the antifolate
compound of Formula I may be a level of the compound, such as a plasma level,

greater than a predetermined level at a given time after administration of the

ifolate compound indicating

compound. The predet“m*me\;l
foxicity may be 0.1 or 0.2 or 0.3 or 0.4 or 0.5 or 0.6 or 0.7 or 0.8 or 0.9 pmole per
litre, or 1 or 2 or 3 or 4 or 5 pmole or more per litre at 24 hoﬁrs after
administration of the antifolate compound, or at 48, or 72 or 96 or 120 hours, or

more, after administration of the antifolate compound.
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By preventing toxicity we include the neaning of
treating a patient at risk of toxicity, for exanple

walo@sosiehs gh | evel s and/ or del ayed el i mi nat i onPGf/GBR@5/000751

antifolate conmpound of Forrtla |I. Any patient who has
been adm ni stered the antifol ate conpoundmay be
considered to be at risk of toxicity caused by it. In
an enbodi ment, the individual at risk of toxicity may
Thes OReandiiRerh é’sﬁb&ﬁﬁﬁntadﬂﬂb ninsfel ephay heoramtise! BleabBor step of
conpound and who has not been tested for the presence
determaingig) the devel otk entifpfate ostnppund indbs gdh‘bgluetl he a given time

PR Bt T RERoTBP BRLIRCPT S e DR iah o a4y

o@ﬂ@bf‘lﬁ 18588 of Berankhf LhahRuempornd aﬁﬁglatha&qrx%%n

more clinical marKers of toxicity caused by it. Thus
in an enbodi nment, the nethod nay conprise the prior

tep of. det 'ni whet her the indjvidual who has
 THe G RV AR PO o R S AR |ea%5én%§%olm%ocaabowa?ma%? G

a3 yo % HafAkualRY ngﬁaﬁolgeeh %ﬁér&iagn?’ Qgtf\]:t%l/at% R6m 01]111(1 of

antrfolate conpoun a an e I ment I ni
Fomike aefdefined shidvy, whethedobyottthe imditidiial lak eang Gypotmk of
of Formula I _may be a level of the conmpound, such as a

t%ﬂ%@&&“ﬁeé\béflfhe@(f@é’ﬂléﬁ than a predetermned level at a
given tinme after adm nistration of the conpound. The

predeterm ned plasna | evel of the antifolate conmpound

Itl Afi gabddi@eitoNt Ghdyy bebteRRered. tb 8dmhisterotheOedrydiic Go 4vefy
5o0or 0.6 or 0.7 or 0.8 or 0.9 mvle per litre, or 1

mdm@&é whe Teas 134:61@) pdmingieled aor antifplateprampound of dorpala I, for

CBH5R 1155, R B PLL 001 b7 SHLBLEL S S

adm nistration of the antifolate conpound. Thus in
anot her enbodi ment, the nethod may conprise the prior
Tlatsethe afivateioe rcm'1 rﬁmgmsidereldetoebe efi inhévamettal af eleaving an

(of oundin |nd iven tinme after
g iCQF’PBPI? g’ﬁlﬁﬂ%%v the individual, such
as at 24 or 48, or 72

In another embodiment, the individual at risk of toxicity may be one who has been

administered the antifolate compound and has one or more clinical symptoms of

toxicity caused by it.

Thus in an embodiment, the method may comprise the prior step of determining
whether the individual who has been administered the antifolate compound has a

clinical symptom of toxicity caused by the antifolate compound.

Symptoms of toxicity for various of the antifolate compounds of Formula I as
defined above are well known. For ekample, toxicities for raltitrexed (Tomudex)
include mild mucositis, myelosuppression, neutropaenia, mild anaemia,
dehydration, diarrhoea, nausea, asthenia and hepatotoxicity (Tsavaris et al, 2002;
Massacesi ef al, 2003); toxicites for LY309887 include delayed-onset

haematologic, neurologic and mucosal toxicities (Kisliuk, 2003); and toxicities for
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or 96 or 120 hours, or nore, after admnistration of
the antifol ate conpound. The invention includes

wa@odisssberi ng an enzynme that has carbox3 ept i PEEEBB05/000751

activity to an individual who has been adm nistered an

antifolate conmpound of Formula | as defined above,

whet her or not the individual has any synptons of

toxicity caused by the conpound. In an enbodi nent, it
ARy bechidebeidngd, theondbaldbadngd, nittesienzdiaehde, Bvertyxicity,

i ndi vi dual who has been” adnini stered an antifol ate
TespprdnesosriFdyipuiiae, 2009or exanmple, at a given tine

after adm nistration of the conmpound of Formula I

Thus the invention can be considered to be an in vivo

ThekaRaaf iscty gmhn dd@hiféttd tel cXeiiesieiT ] d;afn‘oxﬁoa'pﬁdh@a &

as defined a I n anot her enbodi nent, the
adtiniy bEieah ahoulr P4 knd 48t loxire bty beipg Bdmristewothh stifdate
has one,o0

S A R A O e T
abolkt BN BN hetl bl BBEILHAEN IR F 88-weBe a%d’colb and

step of determ ning whether the individual who has

. Stblemuns, aadr’nehw&habedt 9thencaihl( holrat @ morepeliedbdias administered

clipical sy m of toxicity caused by the antifolate
the gelats d:0m§59 -onms of toxicity for various of the

antifol ate compounds of Fornula | as defined above are

wel | known. For exanple, toxicities for raltitrexed

THeTidbidds) niaycbeldeminibtdretuhe sintzimae tytehas eppsagepduse G
neut ropaeni a, mld anaem a, dehydration, diarrhoea,

achgifiseput éb@h@n@raabgﬁal%h%mr@kp% Y8 /hqurs 25 abpa 28 hogys, or
abo&o‘% laoe%z ?(ﬁgg'u 3%tho"f5fs’ pE2oat IZthgﬁfsC 'o} gbc‘ouft 9% hbﬁ%o&g §bout

ncl u aye onse ; neurol ogic and

54W ak absiti 60 h@s, dridbsli Uk hoﬁl@o&) ab@N R4t ot i drl BBUL 96
for AG2034 i ncl ude anaeni a, t hronbocyt opaeni a, o
homsc o ltous 108 hamh@re%bom {2} hews @i tgre, Agr heire advdinistered

the %?&nte COIg’l e 2003).

It is appreciated that if the antifolate compound has been administered to the
individual in error, the enzyme that has carboxypeptidase G activity is preferably
administered as soon as possible once the error is noticed in order to combat
toxicity caused by it. Similarly, if the individual has a clinical marker of toxicity
caused by the antifolate compound, or a clinical symptom of toxicity caused by the

antifolate compound, it may also be preferable to administer the enzyme as soon as

possible.

The maximum tolerated dose for Tomudex on a 3-weekly schedule was found to
be 3.5 to 4.5 mg/m? in adults and 6 mg/m* in a‘paediatric population (Clarke er al,
2000). The subsequent administration of an enzyme that has carboxypeptidase G
activity followed by degradation of the antifolate compound, can increase the
maximum tolerated dose of the antifolate compound thus increasing the efficacy of

the drug and minimising any side effects.
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The individual is typically adm nistered the enzyne
t hat has carboxypeptidase G activity between about 24

war@s48ichour s after bei ng adm ni stered t he ant PEDGRR@®5/000751

conmpound. Alternatively, tBe individual nmay be
adm ni stered the enzyne between about 12 and 24 hours
or between about 48 and 72 hours, or between about 72
and 96 hours, or between about 96 and 120 hours, or
nDre after being adm nistered the antifolate

nmpound. . The i ndi vi dual may be adm nistered the

Thm zlwé’a@rh fhus Haghudey pdmiphepinedRs® @ARANs) inynegddherest, as

defﬁrtill% %lu heldin aaqng% gﬁ% (%O(?%La%’mfo%te @grg un:!i of?:g)ﬁ%ﬁla 1°§uc%%8 lit or

3 aRlr Z‘:'>201h@U(5r37/' & 8 ahosltor4®) b@ﬂ{c&e tﬁ’ﬂiesaﬂletﬁbo%r cﬂ)@éﬁ, Snd
or about 60 hours, or about 72 hours, or_ about 84

subsmusnﬂ}o&dn@ib@wmg@nmwrs? thait hagoestroxypeptislees §, actvitakolhe
20 h urs, or nore, after being adm nistered the

Iate conmpound. It is appreciated that if the

ant | fol ate conpound has been adm nistered to the
individual in error, the enzynme that has

Tloea fitvexiipe iisd asdudss amimumsteymg stop e fagnbibingivadirl rd sioefr ed

on as, possi bl e_on he error .i.s d i or, er
@%ucfewaawake APV € au @a wglqw%.lmrg |%¥%.0F23r9é
4d lor BRse 8n /3 RLGAY sdREkE ror%ﬁ &bﬁﬁnépﬁb §&H§1%dd&¥
e anf ol at e conpouna,” or a C I.Nl ca Sy tomo

oﬂ”D)mmiet()eqﬁﬂaﬂsﬂ’dtcb? ot I8eorah bt 1@ batl & oc ApoWddor 3G om&y or 50

0 be preferable to admnis e enzyne_as.soon as
mg@?s P FROTE e 2 ndrtYaskin Greiat é%‘{ &8@5@%@# YTedHEEsterEg a0

4.5 ng/n2 in
D%g\é\‘?@é Mas&%%%g#eﬁﬁl\gg% (gg%{gg | g#%ﬁ%(?ﬁggiﬁltﬁfati on (d arke
et al, 2000). The subsequent adm nistration of an
enzyne t hat has carboxypepti dase G activity foll owed
Thoyerdge mmwb@mpuéa@ (3 et oF 6rApOUREoNGheeo! Ty be

adlmgrﬁgtgraeg %y any ¥ conventional method including parenteral (eg subcutaneous or

" intramuscular) injection. The treatment may consist of a single dose or a plurality of

doses over a period of tiume.

Most preferably, the enzyme that has carboxypeptidase G activity or a formulation

thereof is administered intravenously.

In some circumstances the enzyme that has carboxypeptidase G activity or a
formulation thereof may be administered intrathecally, typically when the antifolate

nnnnnnnn ~fF FAmm I]a I bas bPVﬂ 2{11’1’\11’!1 QfPT'Pd 1'n'h'ﬂfheca.”

l/\JJJ.LlJUbuJ.u. O 10 Xt ~ e e i )

Studies in rhesus monkeys indicate that the half life of CPG; in plasma following
intravenous administration is between 52 and 58 minutes. Following intrathecal
administration to rhesus monkeys, CPGy,’s half life in cerebrospinal fluid has been

estimated at between 3.3 and 3.9 hours.
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maxi mum t ol erated dose of the antifol ate conpound thus
increasing the efficacy of the drug and m ni m si ng any

wa@s/ogfebect s. The i nvention thus includes adm PCEGBRI0GH07S1

to an individual in need thBéreof, as described herein,
a high dose of an antifolate conpound of Formula I5
~such as 2 or 3 or 4 or 50r 6 or 7 or 8 or 9 or 10 or
nore tines the above doses, and subsequently
Wadlsd iniis pessibiyg fanhe rayyree thuathabasrboayixexiypepGi sty @ be
activity to the indivjdual. The invention thus

adrHBiigrd Al gt Sreleiehly todrassihH As 2 PR AliaL RraeleEon,

. L val u : K >
Gl PRl Sy oAb 2By TPl
th®Nsedse3 ofveink Y cagheidld @ithotheacibdiingt &f ithe itv@n@ort inkl dnc

dose of Tomudex equivalent to 7 or 8 or 9 or 10 or 15
delgteripys o thegeeipiedy thareofo Bisly.nle sRrist Wl e watepor saline

Bone schedul e, and subsequently adrninistering an
‘“Sﬁ%Vﬁt£¥%%ﬁeﬂﬁgﬂE%FE~ Ypepti dase G activity to the
i ndi vidual. The enzynme that has carboxypepti dase G
activity or a formulation thereof nay be adm ni stered

Intey pefyredomvtedineniathenerzind thaidiasdianpxppensidess & aqtiity is
subcut aneous. or inframyscular) .injection.. The . . .
SIFOR hORE Ry OOTEES AT 108 gh b dsecobiton i imeatiopys
ired0S85; 06k Ofial 4 Reoc Mt BIALRS Abkstondiiied
Ie@%?gne ﬁ%ﬁgﬁ§§x§§?6§%¥§%%%5§§§é G activity o% gn§ ©
witlostenile abinoed stifver(@GPo wsv)atirhedistebrtedore mse.avenousl y. I n
sone circunstances the enzyne that has ‘ .
carboxj ' peptidase G activity or a formul ation thereof,

y I 0l [ cal:ly, ‘Fypi.c t
28 G 30L BhPLanRn. M4 SRRSREkL, of VBl R e 125
catbdbcptiesald yotivBly WioantamsrIassesasminikestirel ingiediabie ekl

the half life of CP& in plasma follow ng intravenous
Torpehiicniis FtithdvpersensgivatoasiPss2 and 58 minutes. Fol | ow ng
I ntrathecal

Typically, the enzyme that has carboxypeptidase G activity is administered to the

individual at a dose of about 50 Units per kg body weight (1 unit corresponds to
the enzyme activity that cleaves 1 micromole of MTX per minute at 37°C)

intravenously over 5 minutes.

It is appreciated that the enzyme can be administered at lower doses of about 0.1,
0.2,03,04,05,0.6,0.7,08,09,1,1.5,2,2.5,3,35,4,45,5,6,7, 8,9, 10, 15,
20, 25, 30, 35, 40 or 45 Units per kg/body weight. It is also appreciated that the
sher doses of about 55, 60, 65, 70, 75, 80, 85, 90,

" . .
n be administered at higher

ENnzZymc can

95, 100, 150 or 200 or higher Units per kg/body weight.

o

The frequency, timing and dosage of administration of the enzyme that has
carboxypeptidase G activity may be determined by the physician, using knowledge
of the properties of the enzyme, the levels of the antifolate enzyme in the patient,

and the degree of any symptoms of toxicity in the patient. )
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adm ni stration to rhesus nonkeys, CP& Shalf life in
cerebrospinal fluid has been estimated at between 3.3

wa@rases@hours. Whil st it is possible for the ePelGB2005/000751

that has carboxypepti dase @activity to be

adm nistered alone, it is preferable to present it as
a pharmaceutical fornulation, together with one or
nore acceptable carriers. The carrier(s) nust be
"acceptable” in the sense of being conpatible with the
conpound of the invention and not del eterious to the
Itrieeppiceiated thifenreigins ang picphfiesymay he d@bvw'rxé usingian| injsetable

Bl Rl Bl el o PSR B Braduce

th‘%@feaﬁé%?%?‘i dé@%ﬁs @I@&iahrgﬂé ¥t éu%h §ts9§t@1‘ﬂ i8Nufopin Depot which
freeze-dried powder ready to be nade up as a solution

erfcapsu'latg:% ctdoorbizst risuuenr gchwilly pomaddey (thiGid oo rhledﬁgsad@ble
a vi of, freeze drled enz e.reconstitut
i ERFTES e B GoGHI ST Ffaad At aPes Behe

use. In a preferred errbodl ment, the fornulation of the
enzyme that has carboxypepti dase G activity al so
Agoiiieaiatise lnaghab of asotein dndagdptide defigergdisethe Re@@b énjecthble

patients with hypersen3|t|V|tytoIactose pically
sysiea1 g jnitemporsenpibize cBelppEdE empaEar e Bels! \}F @9 mchta’ble
NG RRL IR [kl Akt e At 130,00 BOOH: By

erBHRYAHE dadbived fyo km&n @aﬁie aM@&eOi:adﬁbI‘er@mh@fs OfhdVlokvp@fug is
m nute at 370 i nt ravenousl y over 5 mnutes. It is

delippred over tge adthe biopelymersfesobetn be admi ni stered at
| ower doses of about 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
070809115225335445567
It % fudthed BpprdRate fhat A indidudPmast Be WnABisteludt a?cﬂ?ﬁucleoude
kg/ body weight. It is also appreciated that the enzyne
thateamchéesattieremiysteethetthat cathoybpeeptideses mwajada&dlﬁg fo G(Evo
exgj?ﬁsglgn rﬁyg?thcp( gycl)@gr%s %ﬁ%ﬂé ?fect%rqsoandl gl%th%rds %g)eow%[l

person of skill in the art.

toa

The individual to be treated may be any individual who would benefit from such
treatment. Typically and preferably the individual to be treated is a human.
However, the methods of the invention may be used to treat mammals, such és the
cows, horses, pigs, sheep, cats and dogs. Thué, the methods have uses in both
human and veterinary medicine.

In an embodiment, the method of combating toxicity caused by an antifolate
compound of Formula I as defined above further comprises administering a folate

pathway rescue agent to the individual. -

By “a folate pathway rescue agent” we include the meaning of an agent that can
rescue the folate pathway which is blocked by the antifolate compound. The most

commonly used folate pathway rescue agent is leucovorin, the calcium salt of 5- -
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waleasosdoped by t he physician,

The frequency, timng and dosage of adm nistration of
the enzyne that has carboxypeptidase G activity may be

properties of the enzynme, ©he |levels of the antifolate
enzyme in the patient, and the degree of any synptons
of toxicity in the patient.It is appreciated that
proteins and peptides nay be delivered using an

formiyE kAl RofBUS thaidnedhé:ahieasesdie tgetie | hyerylugy SiRfkalts of
These are designed specifically to reduce the

5 fiormyyih deitahydrofoln) ewti amb thymdiagdispife bypisallh ifathsyattidetate

e B PR e o R R o L P R

ist1B@dovoRR C@hﬂ@iie@& eehifd18t @880t Sl MMMt PURTTR the folate
sust ai ned period. An alterpative method of protein and

pq@ﬁbp&y:dwldeg@me$§hynsdmhe ReGel injectable systemthat
is therno-sensitive. Bel ow body tenperature, ReCel is
an injectable liquid while at body tenperature it

o r t
RS bty oy e oRun o e g f o
| LYS@@%@@@JAGNNQ and MG 3d raxeglmcsmd&i ba/ &ARE D udibitorsr@MeSuire,

bi opol yners di ssol ve. S further appreci at ed

2QOﬁa@<1%1wé< 29683 i s, wﬁyap@@pa@?ﬁ folatecpadlyway rescue agent can

?ﬁ]%ﬂge t hat encodes the enzyne that has.

ca boxype ase G activity, leading to in vivo
expression of the enzyne. Suitable vectors and net hods
are well known to a person of skill in the art. The

Inj i ombiediment Bee tindaidsdl rayadrainigigred nliey icaane vmh@t has
clRATPRERS e PRI, S U olBe Tplaidy BHERe Yreiffes peent
ATHONBNET, (HRdRRIADESy BF alheilBNaRhe BNaBY HRRY YSRMe heent

treat manmals, such as the cows, horses,; pigs, sheep,
privatte thed eld@gs thet ulsas cdmboxwtptwse Iﬁv@ctwstes iim yebt4nother

et it o Sohma e et e SREAAT P e

and the enzyme that has carboxypeptidase G activity substantially simultaneously.

The antifolate compounds may be useful in treating a range of medical conditions,

and being able to combat toxicity associated with these compounds increases their

therapeutic value.

The invention includes a method of treating a disease selected from cancer, RA,
MS, psoriasis, extrauterine pregnancy and graft vs. host disease, the method
ound of Formula I as defined above to
the individual, and subsequently administering to the individual an enzyme that

has carboxypeptidase G activity.

The subsequent administration of the enzyme that has carboxypeptidase G activity

is to combat toxicity caused by the antifolate compound as described above.

usi ng know edge PET/GB2005/000751
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conmpound of Formula | as defined above further
conprises admnistering a fol ate pathway rescue agent

wo oooslogtephdi vi dual . By '"a fol ate pat hway rescRET/&Beivs/000751

we include the neaning of &h agent that can rescue the
fol ate pathway which is bl ocked by the antifol ate
conpound. The nost commonly used fol ate pathway rescue
agent is leucovorin, the calciumsalt of 5-fornyl
Tﬁvﬁtth@ A RR B DIioRdBE h el 6 Pakinge diESEYEIBGeN EBriTB¥hcer,
i ncl ude other salts of 5-fornyl tetrahydrofollc aci d,
RANMS, pponiiatisn extradeire, pﬁgrpmc}ahm@/ a;fq‘va thestadisabo lcamprising
canpound i s nh| bit or of Rl
a iegn%aaﬂheﬁi} 55 CoBPYFEN T | S vasrf%e?ﬁ Saoeatip the
ingi@ wdfbhd earﬁ%a%me%sael%ngaugéd Bkt ramlme&@ Eor@houbastdiGeribed
até path way rescue agent ‘i s thymdine.” For exanple,
abboerudex (raltitrexed) is Icnown to be an inhibitor of
TS, and LY309987, AR034 and AR037 are known to be
GARFT inhibitors (McGuire, 2003; Kisliuk, 2003). Thus,
bifdsAg et
C&nla a%ﬁﬁ&ﬁ% d&t @?Jr%gdne dﬁlepﬁltugég@t}é r(r;% | %dm r?éﬁﬂql are well

kdoﬁﬁl il zdp@lsori sf gditiinitsd eresbnichef ehzjnaee tdlisatlssledsby McGuire

car boxypept i dase Gact|V|ty prior tothefolate
<29@&>hﬁesﬁmkégwé noRwccln Binger (05, asrecll i g Ecific

m nistered the fol ate pathway rescue agent

IG%H‘%S?S 81%{09?%é§?}zyne that has carboxypeptidase G
activity. In yet another enbodi nent, the individual
may be adm nistered the fol ate pat hvvay rescue agent,

Thenthveiieone fiejudes téh meﬂms o afre@@;kg/ psémeirdélseerr@ﬂﬁ@t COIpising

adsubgt]gl%l | def:' u ug\gy}r grhcge ant i. o't@%ﬁﬁf% Se%ngy

TRk by ‘aﬁﬁxmﬁé}ﬁzg?ﬁi Q'tl?at h&s GOsMaheritMbC Gk ivity.
associated wth these compounds incCreases their

t herapeutic value. The invention incl udes a nmet hod of

treating a di sease sel.ected fr ,
The cancer t% be treate(? %y admnnstrat?on OP [Pomu ex may ¢ cancer of the

breast, ovary, colon/rectum, liver, prostate, pancreas or stomach, as well as non
small cell Iung cancer (NSCLC), malignant mesothelioma or carcinoma of
unknown primary (Clarke et al (2000); Tsavaris et al (2002); Franchi ez al (2003);
and Massacesi ef al (2003)). '

The invention includes a method of treating cancer, the method comprising
administering LY309887 to the individual, and combating toxicity caused By
1Y309887 by administering an enzyme that has carboxypeptidase G activity. The
tration of LY309887 may be cancer of the hreast,

cancer to be

colon, lung or pancreas (McGuire, 2003).

The invention includes a method of treating cancer, the method comprising
administering AG2034 to the individual, and combating toxicity caused by
AG2034 by administering an enzyme that has carboxypeptidase G activity. The
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M5, psoriasis, extrauterine pregnancy and graft vs.
host di sease, the nethod conprising adm ni stering an

w@raosHeleat e conpound of Fornmula | as defined aPCeBR@s/000751

the individual, and subsegd&ntly adm nistering to the
i ndi vi dual an enzyne that has carboxypepti dase G
activity. The subsequent adm nistration of the enzyne
t hat has carboxypeptidase G activity is to conbat

cah@¥116 1 By &S BF aMidifiRrieRtiff Ab20R sefPeWatcdSf the breast,
descri bed above. Thus the invention includes a nethod

cobfn qrrlwag, inrepnarrdi s dmsphoged @de(@wire £80d)cancer, RA, M5,
psoriasis, extrauterine pregnancy and graft vs. host
di sease conprising adm nistering an antifol ate

THeOTRRMch ‘?ﬁcl@rs r%"n?eﬂllo@%f defatine taabay end endik COIan‘lSLIlC'

i ndi vi dual, and nmbating toxicity caused by the
admnsziﬁnhg\tzéGfZ@ﬂﬁpmm nﬁe asdivebdel,i beld capbeang Glamm@r sansridc hy

NI e B TR QA
carz%gg%?é A r lfs rﬁé%%%ﬁ%?%@bg Bcea %&%%ﬁmﬁ' Stlch Uk

and ttinger as In

antadeargp@ahéthgtatioafr eé@messdmdmmmmabhwm%e i nvention
i ncludes a nethod of treating cancer, the nethod
corrpri sing adm ni stering Tonudex to the individual,

A sg n%io n?p%%ﬂ g thg )ﬂl\%ntt%n C@ﬁgﬁgﬁ bc}{e 'Egg‘u(giiﬁ %n D e tha‘b has

ng an as car boxypep

k%péphﬁase'r@ Eacﬁﬁlfbﬁ %i ﬂieQ pRpatatieatEth hydeanbmt fi rahibafing
nmudex may be cancer of the breast, ova

tom@hoﬁausectbnmx amtlfp&te cpmpatnt of Foranis &48 d@ﬁng ahavern the
cel I Tung cancer (NSCLC), nalignant

ﬁrﬁﬁ%etcﬁgﬂ?%ﬁﬁ’e’g& Dcar ci nonma of unknown primary (d arke
et al (2000); Tsavaris et al (2002); Franchi et al
(2003); and Massacesi et al (2003)). The invention

Pr@fm@hw*oersgwdmg theodtitflate cemppury! ofdimeesila liihghisend sebsequent

conp
aspects of ﬂsle m%entlon are as described above with respect to the first aspect of

the invention

The invention includes use of an enzyme that has carboxypeptidase G activity for
combating toxicity in an individual who has one of more clinical signs, symptoms

or markers of toxicity caused by said compound, as described above.

In an embodiment, the invention includes use of the enzyme that has

carboxypeptidase G activity in the preparation of a medicament for combatmg

toxicity caused by an antifclate compound of Formula I as defined above in an

individual who is administered a folate pathway rescue agent. The individual may
be administered the folate pathway rescue agent prior to the medicament, or the
individual may be administered the folate pathway rescue agent after the
medicament, or the individual may be administered the folate pathway rescue

agent and the medicament substantially simultaneously.
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adm ni stering LY309887 to the individual, and
conbating toxicity caused by LY309887 by adm ni stering

w@roosg4sp®e t hat has car boxypepti dase G acti vi t pCT/GB2005/000751

cancer to be treated by adibnistrati on of LY309887 nay
be cancer of the breast colon, lung or pancreas
(M@uire, 2003). The invention includes a nethod of
treating cancer, the nethod conprising adninistering
Prifegdds t&patdigs itndifalhid Usthwan deseoihigénitng #OX a6l teyibsequent
caused by AG2034 y adm nistering an enzyne that has
aspenth ok e dprantias arcxsadastihedyabovh ddinieapect & e firseaspedt of
thlb?gé{adrri ni strati on of 'AR034 may be cancer of the
BIEEEYE col on or |ung, nel anoma or |ynphoma (McGuire,
2003). The invention includes a nethod of treating
cancer, the nmethod conprising adm nistering AGO037 to
A tthied iamptict iofltlad invantgbrc protyistes rilge e io€ ianyantidelgdedpypound of
AR037 b dm ni stering an enzy t hat has .
FCERH B A 08 Tt HURRYAIOR & BFCPEG! 8 opibating 2
coR¥itiBH A 1S chrgfnété)fﬂe g{r sﬁ@%ﬂﬁfolﬁ@%oﬁ?oﬁl@ﬁf hoflirdas | swho is
such as an advanced; netastatic or recurrent solid ~
subseqoently(dGhistessd 22@03)me Hasksancboagpedidasf Gabigvity.
I nvention provides the use of an enzyne that has
car boxypeptidase G activity in the preparation of a

di . L
i CERER] O SRR 0 LU DN ey e
agbite The shzyaspent hed cirbexypeptdist ah.acPrief efgnbeadministered
regarding the antifolate conpound of Fornula I in this
befonel afigh 96 qebstrotialdpampianspusly svifhihe flpigpatynayggscue agent.
descri bed above with respect to the first aspect of
the invention The invention includes use of an enzyne

A Fhat 43?&[ GAHRAXYRLRL peRsEsEhaad o 4 Boldte ?aﬁh@&'ﬁ?&&écﬁg agent

toxicity in an individual who has one of nore clinical
in diegmsparsyomefommedicament e eomalfating toxicity camad byl abyngtlate
CO&SCQB%J o or%?ﬂadlegscéelﬁggg a ot%f%vig'an individual who is administered an
enzyme that has carboxypeptidase G activity. The individual may be administered
the enzyme prior to the medicament, or the individual may be administered the

enzyme after the medicament, or the individual may be administered the enzyme

* and the medicament substantially simultaneously.

A fifth aspect of the invention provides the use of an enzyme that has
carboxypeptidase G activity and a folate pathway rescue agent in the preparation

of a medicament for combating toxicity caused by an antifolate compound of

Formula I
The invention includes the use as defined above in the second, third, fourth and
fifth aspects of the invention for combating toxicity caused by an antifolate
compound of Formula I in an individual who is being treated for a disease selected
from cancer, RA, MS, psoriasis, extrauterine pregnancy and graft vs. host disease

By administration of the antifolate compound, as detailed above.
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In an enbodi nent, the invention includes use of the
enzynme that has carboxjrpeptidase G activity in the

w@e@pasabi on of a medi canment for conbating t oxPCI/GH2005/000751

caused by an antifol ate corpound of Forrmula I as

defi ned above in an individual who is adm nistered a

fol ate pathway rescue agent. The individual nmay be

adm ni stered the folate pathway rescue agent prior to

t he nmedi canment, or the individual nmay be adm nistered

the fol ate pathway rescue agent after the nedi canent,
Acgixthtrspeah dif vihel daention peovadin the $16@ 08 dnt Fdifplateagaampound of

at y rgscu ent and the .nmediganent. substanti al.l
PR T an B Tor B i BRcetbTalBr b AgERhie R R L ethne o
cRRINANL L RICHEMAGRRE:, R TNRS paithssUbsRaHaN. pspests af

the invention are as described above with respect to

oefiers fliosisdiseaspacan inflividvel why sritbspquenthradmdnistepetan efzyme

t@ﬁﬁin ention %gyiQEs the use of an antifolate

thelhs SRR EP 2PUVITES defined above in the
preparation of a nmedi canent for conbating a condition
that is conbatable by said antifolate conmpound in an

Ini amcinvbodiraéntydhe iireensiob sedpden theyusa difi Frnsitdex dhl@mexedy ynthe
t hat  has carboxypeptidase G activity. In an, . )

PERASEAIbNEAt 2 RECTRRALy [uEsaling SASEr dAnthi Byl gvho is

pat I, T : t : :
o R P RS R0 oo, AR TRE siffion i
inblafl@r the add of , anoensuhs tianthaal daybasdypedtidame du cyivitg tih the

the folate pathway rescue agent. A fourth asgect of
prepeaationy @ht 8 onedravemetort prambaiag otoxacifo|catwdp Ay hhegrudex.

g h e .
TG e g by SeeR BRI TR IR SRIRIRCOL o
Formul a | as defined above in an individual who is

adm ni stered an enzyne that has carboxypepti dase G
Thctanvért tp. bey treated diyv aduiaistratign be Tatmdak snat b cenesr of the

bRt SRy e SR 1B VR BPCTHS. o GRC e eiT
NéBeC ] RdipbAuatsRYioRE oReitinbsh @F @fiidven SiayRe

Similarly, cancers that can be treated by administration of a medicament
containing LY309887, AG2034 and AG2037 are known in the art, and include

thc;se listed above.

The invention thus includes the use of an enzyme that has carboxypeptidase G

activity in the preparation of a medicament for complementing the therapy of a

RA MS

EY S N 18]
> ] >

soriasis, extrauterine pregnancy and graft
vs. host disease that is being treated by administration of an antifolate compound

of Formula L

A seventh aspect of the invention provides an ex vivo method of cleaving a

terminal L-glutamate moiety from a compound of Formula I as defined above, the
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and the nedi cament substantially sinmultaneously. A
fifth aspect of the invention provides the use of an

weewgoeichhat has carboxypepti dase G activity aPdr/aB2005/000751

fol ate pathway rescue agent8in the preparation of a
medi canment for conbating toxicity caused by an

antifol ate conpound of Fornula | as defined above. The
i nvention includes the use as defined above in the
m88e8Ndembhiihgl, cd@ttinB and donffdin@spedt Snofentfi€e that has
invention for conbating toxicity caused by an
cabeiybeptiioes Geapotind of Formula | in an individual who
is being treated for a disease selected from cancer,
RA, MS psoriasis, extrauterine pregnancy and graft vs.
ARQE1APEADE IHRYinRLHHOR 84 i @ds! ORetBbd bP&et@ilihing kiR Bte and/or
conpound, as detail ed above. A sixth aspect of the
extent exfitcleamager ofvi desiptinel eSEorofulah aadefifiead zitose byrgpoenasime
of. Forpula | . as fined above i.n the preparation of a
ﬂlﬁ@ﬁ%%ﬁﬁﬂ’@% asg (paivity te BSHYACOBRT S ect ed from

can - Fas) xtrauterine pregnancy and
gr a?ﬁ%@%&o@%@ggggg%l%ﬁ i ndi vi dual who is
subsegteetihd ythadodmpsielr e Bornenz yivewithadn hagyme that has
car boxypeptidase G activity. In _an enbodi nent, the
car pRXFPRNLIGASS G @PidEEURdsE corslions steltiab gleayageof theespnound

r ration of a nmedi canent for treating cancer in

C%%%lcl%d?el@?dual who i s adm ni stered an enzyne that has

car haxypen ittasee adet dxtdd: W clbheage oY e da@ihoahd @f Formula
i ncludes the use of an enzyne that has

I avar ogypept i dase G activity in the preparation of a
medi canment for conbating toxicity caused by Tonudex.
Typical ly, the individual has been adm nistered the

In TOMESHIhEntt BRAbr S RREE Step TRRIpESACHOVIAMDE KabRat BERY or

adm ni stration of Tonmudex may be cancer of the breast,

conveatrgtiorcaf the torepownd oflHowenla Ipr ost at e, pancreas or
stomach, as well as NSCLC, nulignant nesothelioma or
carci noma of unknown primary.

In an embodiment, the monitoring step comprises monitoring the amount and/or
concentration of the compound of Formula I over time. Additionally or
alternatively, the monitoring step comprises monitoring the amount and/or

concentration of one or more break-down products of the compound of Formula I

over time.

It is appreciated that the method of determining the rate and/or extent of cleavage

can be performed ex vivo, or can be performed in vivo.

When the method is performed in vivo it can be used to monitor the level of the
compound of Formula I that remains uncleaved after treatment with the enzyme
that has carboxypeptidase G activity. Thus the method can be used to monitor the
effectiveness of the enzyme that has carboxypeptidase G activity in combating

toxicity associated with the compound of Formula L.
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wWABRBBMoahd AG037 are known in the art,

Simlarly, cancers that can be treated by
adm ni stration of a nedi canent containing LY3098S7,

those listed above. The ineention thus includes the

use of an enzyme that has carboxypeptidase G activity
in the preparation of a nedi canent for conpl enenting
the therapy of a disease selected fromcancer, P A

T, mpbod msifsﬁheexbmdtedmmm%g&mg& emgaﬂdﬁgtcalfax d¥@.of the
host di sease that is, bei treated by adm njstration
BtV 2F G 9%8%?5&%%6@1%1«%@%%?4 I OKley drpduce the

. . vi o thod of
T B SRR SR Rl R4 PR B ILNE IR vt
vafichFéranioa causasoxdgty. nEhk ahowe, oftdnermt he be compiiksicAdn the

ntacting the conmpound with an enzyne that has
a&‘glflﬁ??i)‘?ﬁ%eplf*?yoaj%@ etermynedy.  An ei ghth aspect of the
i nvention provides a nethod of determning the rate

and/ or extent of cleavage of a conmpound of Formula I

Ths ntitifddnedy dleesferelscasbrefzytrdntdighg Bascompound of Formula I
car boxypeptidase G activity, the nmethod conprising:

WG adHtpnal @éﬁﬁﬁﬂﬁoﬁ@mﬁﬁ%ﬁaomomm@asﬁ Shadthty under

) of Fernula d. with an.e nme that has

¢ c%oglggg%hp%?t g%aé’a%? O;éjf‘er WW@O‘{?H@Z ﬁé}&’awai?tc%ﬂ%w%'uc h that
cl eavage of the conpound can occur, and nonitoring the
rate and/ or extent of cleavage of the conpound of

Appritthaspect olgihe invieitien prowides a dpaetiotte systert ier ip reyitditagned

e R e
asQTHBRAH BBk and BE ARl R51 1Y cRHBRy PR F e HRG LS Ry,

the anmount and/ or
the therapeutic system may also contain a folate pathway rescue agent.

Preferably, the therapeutic system contains a preferred compound of Formula I as
defined above in the first aspect of the invention, most preferably Tomudex... Still
preferably, the therapeutic system contains earboxypeptidase G, or a derivative
thereof that has carboxypeptidase G activity, as defined above in the first aspect of
the invention. Preferred folate pathway rescue agents are also as defined in the
first aspect of the invention. The therapeutic system or kit of parts may suitably
contain  both the compound of Formula I and the enzyme that has
carboxypeptidase G activity, and optionally the folate pathway rescue agent,
packaged and presented in a suitable formulation either for\storage or for use.
Thus, for cxample, ﬂ"e enzyme that has carboxypeptidase G activity may be a
freeze-dried powder ready to be reconstituted as a solution for injection, or may
already be reconstituted as a solution for injection. Typically, the compound of
Formula I and the enzyme are for separate administration in a.particular treatment
regime, thus they are packaged or formulated separately. The enzyme and the

folate pathway rescue agent may be administered together, and thus may be

formulated for co-administration.

and i PCt/GB82005/000751
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concentration of the conpound of Fornula | over tine.
Additionally or alternatively, the nonitoring step

W@ oi9s/0848e3 noni tori ng the anmount and/ or concenPCEHGBRIVS/000751

of one or nore break-down pgpoducts of the conpound of
Formula | over tinme. It is appreciated that the nethod
of determning the rate and/or extent of cleavage can
be perforned ex vivo, or can be perforned in vivo.
When the nethod is performed in vivo it can be used to
nonitor the | evel of the conpound of Fornula | that

4 anlered yhoresatiedystmepr kiteat defivedniabévet hempriey Mo ik,

h rbax pt i.das.e activity. Thus the method can
Cﬁ%%ﬁ( 8%#%&%@%@@%& eness of the enzyne
t hat has carboxypeptidase G activity in conbating

toxicity associated with the conpound of Formula I.The
Aréeiiboaspery dfuthe igventionpprosideslet eretiiadi of) cikagihpes cafpound

addi.t.i onal dose.of the_enz at has

“CRPBIRS pe %H@E@“ﬁ?%ﬁ?f%??%ﬂ$§f equired in order to
reduce the anount of the conpound of Fornmula | to a
predeterm ned |l evel, typically a | evel which does not
cause toxicity. Thg®amount of enzyne to be

adm nistered in the additipnal dose may al so be

determ ned. The od thé&fefore al so conprise
la |l with an

addi tional do
car boxypepti dase é?activity ynder conditions sucht hat
cl eavage of the conpoufd ofRFornula I can occur. A
ninth aspect of the inventioon provides a therapeutic
system (or it may be ternmed a "kit of parts")

wh&@Bgi sting of or conprising an antifolate conpound of
Fornmula | as defined above and an enzyne that has

the awalop Xiyp apidatta she: (Eistef kithdhynen©pf the Relidtiral FREment;
t herapeutic systemmy al so contain a fol ate pat hway
rescue agent. Preferably, the therapeutic system

A@I%B{e’glérﬁ§oq)rlgteferred conpound of Formula | as

R represents H or one-or two substituents selected from halo, Ciy alkyl and

’ Cira a.lkoxy;

R} represents H or C;.4 alkyl;

R* represents -CHzCéRQ “(R*)-D; )

R* and R* independently represent H or Ci4 alkyl, or R®® and R® together
represent =C(EDR '’

RY represents H or Cy4 alkyl;
D represents C(O)OH, tetrazol-5-yl, (CHo)p,-NHR'Y, or, when R*™ and R®
together represent =C(H)R'?, .then D may also represent H, or D represents a

structural fragment of Formula Illa or ITIb,
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defined above in the first aspect of the invention,
nmost preferably Tonudex... Still preferably, the

WO b@sapsut i ¢ syst em cont ai ns ear boxypepti dase BOT/GBR00&/000751

derivative thereof that hasicarboxypepti dase G

activity, as defined above in the first aspect of the
invention. Preferred fol ate pathway rescue agents are
al so as defined in the first aspect of the invention.

The thgrapguti c.systemmpr kitEQ rts y _s@gadrbly
he onpound of P/pﬁan/g%ﬂ/the enzyme

contaiggpoth
that haS sgar epti dase G ac@l \OF;IV optionally
993:2% and

the fol ate pat y rescue agent, pac
presented in SU|tabIe fornmul ati on ﬁlther for storage
or for use. 't for exanple, the e yne t hat has
carboxypeptldase G activity may be a freeze-dried
powder ready to be reconstituted as a solution for

1.0 i r : b n S
B0 Yy TR AR M R ERE ML EUE gpoonrl
flagmentk;a | and the enzyme are for separate

aﬂ@ mnistration %g_a particul ar treatnent regine, thus
Rt y%am@lﬁaéﬁé or forml at ed separately. The enzyne

Rt PLE sl TR lea) QAR o B swbstipeg o
ofor S IS kabdiaRnd Lleefke Horthdlh e@ﬁpﬁldﬁlaﬁd & § LBk and

kit as defined above conprises Tonudex,
carboxypeptldase G and, optionally, thyn1d|ne. A tenth

t [ t f cl [
35 it et OB So B BEls ok ARV et P
beubstiiRH® ?%n&@?n%@¥Mﬂéhﬁﬁm'nd'CateS the point of
attachnen the structural fragment; A6 represents O

or S; Rrepresents H or one or two substituents

sel ected fromhalo, Cl-4 Cl-4 all cox
ora pharmaceutlca?ly acceptable salt and/or solvate %ereof v

the method comprising contacting the compound comprising the structural

fragment of Formula VIII with an enzyme that has carboxypeptidase G activity.

Preferably, A® represents S.

Preferences for the enzyme that has carboxypeptidase G activity are the same as

for the first aspect of the invention as described above.
In an embodiment, the method may be performed ex vivo, such as in vifro.

In an alternative embodiment, the method may be performed in vivo.

Typically, the compound comprising the structural fragment of Formula VIJI is an

antifolate compound.
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R3 represents Hor C - alkyl; R4 represents
-CH2C( R9a) (R9b) - D, R9a and R9b i ndependently represent

wohes/ 086931 al kyl, or R9a and R9b toget her PCT/GB2005/000751

represent=C(H)R 10; R10 reptesents Hor Cl-4 alkyl; D
represents C(O OH, tetrazol-5-yl, (CH2)O0-rNHR p or,
when R9a and R9b together represent =C(H)R10, then D
may al so represent H or D represents a structural
Ifi magmbatimefit Wosnnthe antifalae cdrbiBindaorphising e seiictutah &apgeneyt
lLines jndicate the. point of atfachment of the :
o ticiRtlar flﬁaﬁf@ms redRi %ﬁ@é?&qﬁ%ﬂ@r ogyrey f omepal
t . | e
e Bt R SR & Do S oo A toxicy
causbd by tie afitifolned eshpahnlll i hathod ctthpAsiag leyinirasterify] +al the
~al koxy; and al kyl, al kenyl and alk¥nyl groups, as well
ingividy ap PREMeFhpithag FarRpkERYLeHse GRS ViRY be substit ut ed
by one or nore halo atons; or a pharmaceutically
acceptabl e salt and/or solvate thereof, the nethod

TEHe 181 6ot GAtIagds he dsBefcanpeyined thars icaibdgypdptidase G
structural fragnment of Fornula VI with an enz y e_that

a¢tivty dathorigpaption af e nediesmeant {9z, coppsfiag dp1igity gesed by an
r sents S, Preferences for.the enzyne has

o S PR oS T e LR T e
first aspect of the invention as described above. In
an enbodi nent, the nethod may be performed ex vivo,

Irs threheemgexit wf vinedieal dses @ thik tterthaaspecé adntbodinyrstipn wiwe the

ccgrmelgorl]l% c%aﬁfariei%gpfigfs%rugﬁgallé]ag\{ﬂe\ﬂ ‘of Formula VIII is an antifolate

compound, preferences for the use of folate pathway rescue agents, pharmaceutical

formulations, timings and levels of administration, patients and diseases to be

treated, and so on are the same as for the first aspect of the invention as described

above.

All of the documents referred to herein are incorporated herein, in their entirety, by

reference.

The listing or discussion ofa prior-published document in this specification should
not necessarily be taken as an acknowledgement that the document is part of the '

state of the art or is common general knowledge.

he invention will now be described in more detail by reference to the following

figures and Examples.

Figure 1 is the amino acid sequence of CPG, (SEQ ID No: 1.
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T3 ically, the conpound conprising the structura
fragnment of Fornula VTHi s an antifol ate conpound.ln an

wersds4sent when the antifol ate conpound conprPGI/GB2@5/000751

structural fragnent of For@ddla VH is admnistered to
an individual in the course of nedical treatnment, or

ot herwi se, the invention provides a nethod of

conmbating toxicity caused by the antifolate compound,
Fiduee edhood thenpemiiah@trackiienbs Gk i sugsttatest bt OPGdi vistwadex

an enzyne that has carboxypeptidase G activity. Thus
(B ark Y 0S8R & e VhoA G985 b oamulandy b Cehat (franila

I eptl. AVity in the preparation of a
V@@SJ? (ggyﬁ%ﬁ}%%‘?ﬁﬁ%ﬁggﬁ‘h@n?o@bi ty caused by an
antifol ate conmpound conprising a structural fragnment

of Formula VU . Ih the context of nedical uses of this
Exemple laskientifieftionnef naw srstatesdlor 6 RGre conpound

c ri.sipg th ructural fragnent of Forrmula VH is
Aaﬁ@#ﬂﬂ&%ﬁ”@%@%"}pound, preferences for the use of
THRLad:E i at MYWRITRS SHahASeRhhitop NALIRCRHMbEGAl Tomudex was
formul ations, timngs and | evels of adm nistration, -
cquaadtainwish &R, dir v&as esd was eundr ioat sbstrain df $& @resatesciitas
éarre as for the first aspect of the invention as
bde¥cribed above. Al of the documents referred to
herein are incorporated herein, in their entirety, by

reference. The listing or discussion of a
Dpglivamyatibh io$ Hechudexc byretRGY wag hiessis@kspetirgatotanetsibais. dA

not necessarj | be taken as an .ac dgenent t hat
stoffesaleioneint 0T Famudesy oy M@%ﬁ%ﬁ%&%ﬁg%@\w greppipd and
e [ .
u TS hetes ST UM GE A oRNELOAMAT 190 rhis Y .75
990u0 ur eschaditition angl giacedringugearly tsvettbendpraoaaatdto 37°C.

sequence of CP& (SEQ H) No: 1).Figure 2 shows the
1 efrerzmestobulion yas agred fo/mitiie Srerraacdion gnd dpaogEsHibER

reaction was followed by measuring the rate of change in absorbance at 356nm.
The change in extinction coefficient of Tomudex at 356nm following complete
conversion of a 100uM solution by an excess of CPG; was measured in ofdcr to
calculate the change in extinction coefficient due to the complete conversion of
100nmol of Tomudex. With this data, measured rates can theﬁ be converted to

values of pmol/min (Vpay), and Ky and kcat‘determined.

Measurement of the rate of reaction at a range of substrate concentrations, from 1-

100uM allows the Ky, and ke for the enzyme to be determined using appropriate

mputer software such as “Enzfitter” (Biosoft, Cambridge, UK). Results of the
spectrophotometric assay showed that Tomudex is a substrate for CPG, having a

K of 7.8uM and a Kt 0of 24/s.

B: LY309887 (Formula V)
1Y309887 is a GARFT inhibitor (Eli Lilly). L'Y309887 is contacted with CPG, in

vitro and is found to be a substrate of CPG,.
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(Formul a 1V)5LY309887 (Fornula V)5AG034 (Formula VI)
AR2037 (Formula V) and Met hotrexate (Fornula X5prior

wa@eaop/os4aamnpl e 1: ldentification of new subst rBCEEBR@S/000751

CP& A : Tomudex (Formul aTV4 Tonudex is a thymdilate
synthase i nhibitor (Astra Zeneca). Tonudex was
contacted with CP&Q in vitro and was found to a
substrate of CPG as descri bed bel ow. Degl utanyl ation
of Tonudex by CPG was neasured spectrophotonetrically.

| d 0 i s- HO
DEIELS R o 1T A e bR ape R rhpl sl A
st6bK sE1hRS of T @AOr F9gXM iiny g RAMT ﬁg-ﬁoﬂgﬂwlsﬁn% pared UHd

of each dilution was placed in a quartz cuvette” and
uspd de mﬂpmoh sepie8 pCdilhtfams fofm éhrkGheM sl Q@indyh TwiasiGldeké d.3.

to ipit] th t d th f the,
ST b S Ao LR Pl B
o BB 0 4 55 bt . a8 cion

is civfiversi o mdasaridOBEMratel uf i dhangey mnahsmfms& at fCF%@ltmh]S
neasured in order to calculate the ch

waelangly i ohhe §BRISEC e REUBCION: 60¢iHEgleRD | ?eo%% doliqvping

g ORI T M) A8 e o gt

ordféﬁ andakoiate det eiAboed. cBrREun eoRficialt dlre td a:h@ @fmplete
reaction at a range of substrate concentrations, from

conversiom® 400mne) ohd YidIORHH KkPMith filis daie Ewasued tratepeare

et o L at e C er .software such
ot T Vet BRe PR Rlcnfl:-En e AT esd B IABEG, BE BB

FORRELRIABHY, GofsS BAY0 tiate TomUEe fol thed
Ofg)ggésﬁ:ar ate for Gzohaw ngﬁgOMKﬁnﬁgf 8m\/l a%g g Kgatnz§£)r1‘rle

to Bd Astermined using Enzfitter computer software.

C: AG2034 (Formula V1)
The GARFT inhibitor AG2034 is is contacted with CPGy in vitro and is found to

be a substrate of CPG,.

Deglutamylation of AG2034 by CPG; is measured spectrophotometrically. A
stock solution of 10mM AG2034 in 100mM Tris-HCI pH7.3 is prepared and used
to prepare a series of dilutions from 0-100pM in 100mM Tris-HCI pH 7.3. 990ul
of each dilution is placed in a quartz cuvette and pre-warmed to 37°C. 10upl of
enzyme solution is added to initiate the reaction and the progress of th(f; reaction is
followed by measuring the rate of change in absorbance at a suitable wavelength.
The change in extinction coefficient of AG2034 following complete conversion of
a 100uM solution by an excess of CPG, is measured in order to calculate the
change in extinction coefficient due to the complete conversion of 100nmol of
AG2034. With this data, measured rates are converted to values of pmol/min.

Measurement of the rate of reaction at a range of substrate concentrations, from 1-
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B: LY309887 (Fornmula V) LY309887 is a GARFT inhibitor
(Eli Lilly). LY309887 is contacted with CP& in vitlJ' o

wa@pasiosschdund to be a substrate of CPQR2. Degl ut POyIGBR06/000751

of LY309S87 by CPG is neasdfed spectrophotonetrically.
A stock solution of 10mMWLY309887 in 100rM Tri s- HC
pH7. 3 is prepared and used to prepare a series of
dilutions fromO0-100 mMMin 100 Tris-HO pH 7.3. 990
100pMefalieas Rhd Kl UindoR,,i for fHeasregimientocbeqderhrinaivend Enafitter
pre-warned to 37C. 10m of enzyme solution is added to
campuieIOE™elfe reaction and the progress of the reaction
is foll owed by neasuring the rate of change in
absorbance at a suitable wavel ength. The change in

DeXGo0sY (PoynanetAnci ent of LY309887 fol | owi ng conpl ete
conversion of a [ OOrM sol uti on b\égan excess of CPGis

TheGARTddinhibiter 461208 biscentastest with hd Ceamige gnq 1s found to be
extjncti coefficient due to the conplete conversion
aﬂﬁmﬁﬁﬁﬁﬁgﬁGgf LY309887. Wth this data, measured rates

are converted to values of mmol/ m n. Masurement of
the rate of reaction at a range of substrate
Cleevepenofr &G263% ,byf €86k | is ToGesmvdasnestiephotenstriraliyd e gtock

f th b t ] . ' Enzfitt
o S 1 G TEab, 22 L S50 ST g v
D AR, b O PO Gt 1 o o
caoh AGROR4s biacEP@R ai quaneaswetd aspaue-vaphed cedFC.calOuy . of

A stock solutjon of . 10MMAG2034 in_ 100"M Tri s- H7. 3
enzgmp selyipe # aided tnseiiaohsreashpe egd i@rm@%feéﬁ gfaj;!g FEP S

| foic}lcr)}?rgél B% %Qe%%gnché gaWEﬁeﬁl B b itande 202 ngfgbleo&/a@&{%h. |

nNi1s plfaced 1n a quartz cuvette and pre-warne
TheOch3h&e inl ex@ittidf coeffrysti of alGR0B B olleviag dedplete ¢oniverstnet

the reaction and the progress of the reaction is
a 100uM solution by an excess of CPG, is measured in order to calculate the
change in extinction coefficient due to the complete conversion of 100nmol of
AG2037. With this data, measured rates are converted to values of pmol/min.
Measurement of the rate of reaction at a range of substrate concentratioﬁs, from 1-

100uM allows the Km‘and It for the enzyme to be determined using Enzfitter

computer software.

Example 2: Rescue of Tomudex toxicity by administration of CPG;
A patient who has been administered Tomudex and has toxic plasma levels of
Tomudex is administered a dose of 50 Units per kg body weight of CPG; by

over a period of about 5 minutes. The patient’s plasma

concentration of Tomudex is reduced to non-toxic levels.

Example 3: Rescue of Tomudex toxicity by administration of CPG, and
thymidine
A patient who has been administered Tomudex and has toxic plasma levels of

Tomudex is administered a dose of 50 Units per kg body weight of CPG; by
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foll owed by nmeasuring the rate of change hi absorbance
at a suitable wavel ength. The change in extinction

weoeshswpent of AG2034 foll owi ng conpl ete convRPCEHGBR00S000751

a | OOnM sol ution by an exceéss of CP& is neasured in
order to calculate the change in extinction
coefficient due to the conpl ete conversion of | QGOnnol
of AG2034. Wth this data, neasured rates are

inGavatent &gedtionvaled @spepibd rafeibbnt fi mikbas uné e also afintilietered

rate of reaction_at a range ofsubstrate . )
thywadiaat r 4b¢ Ghgnidineg ﬁ@swﬁ}sc%ﬂ/r&%ﬁ%mémﬁ%f rsogiAtpdk wah the

Q ) b ' i [ :
Tt a0 BT P e S sk gpion of
ToAhddx th @bnABOBTelss contacted with CP& in vitro and
is found to be a substrate of CP&. C eavage of AX037
‘by CP& is neasured spectrophotonetrically. A stock
LS?| ién of 10mMVAGR2037 in 100MM Tris-HO pH7.3 is

b %%%F HF™AY used to prepare a series of dilutions
A8ERH0-PLOQP | ModOCRMEELS vFikp@indntd innQ9kEh] eletRAfRate

dilution is placed in a quartz cuvette and pre-war nmed
ostepd 37 @ithl cathokyoptidaseyd” & 6limt QVrerw! Ps6HHeEd to initiate
the reaction and the progress of the reaction is

foll owed by neasuring the rate of change in absorbance

BRUer2 Wi tﬁ?b% %ngﬂf{pg}] PHAENERANGE ol VR JHRGAEON New

coefficie | owm ng conpl ete conversion of

applit£0oAM@ahwid drughyCamerekic 88s51of CPG2 is neasured in
order to calculate the change in extinction
coefficient due to the conplete conversion of | QOnnol

COERR (U S ey OB B2 s  pod

asurenent o

fof ﬁx‘e@exﬁfonro? ;@ﬁigi 1ORica}y.” NatABQ89.0§9oss3dyst r at e
concentrations, from1- | OO all ows the Km and kcat

for the enzynme to be deternined using Enzfitter
Clgr?{el S 5(%(}0\9@@11110311 and preclinical pharmacokinetics of raltitrexed.”

Clin Pharmacokinet. 39(6): 429-43.

Condit, P et al (1969) “Renal toxicity of methotrexate.” Cancer 23: 126-131.

Dowell, RI et al (1996) “New mustard prodrugs for antibody—dirécted enzyme
prodrug therapy: alternatives to the amide link.” J. Med. Chem. 39: 1100-1105.

Goldman, I (1975) “Membrane transport of methotrexate and other folate

compounds: relevance to rescue protocols.” Cancer Chemo Rep 6: 63-72.

Jolivet, J et al (1983) “The pharmacology and clinical use of methotrexate.” N
Engl J Med 309: 1094-1104. '
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Exanpl e 2: Rescue of Tonudex toxicity by
adm ni stration of CPG A patient who has been

wa@eaoosisspber ed Tormudex and has toxic plasma | evRCEGBR005/000751

Tormudex is adm nistered a édse of 50 Units per kg body
wei ght of CPQ& by intravenous injection over a period
of about 5 mnutes. The patient's plasm concentration
of Tonmudex is reduced to non-toxic |evels. Exanple 3:
Rescue of Tonudex toxicity by adm nistration of CPG 2
and thym di ne A patient who has been adm nistered .
Kalghnigo XK 2nd Britne dxil08 bl ‘Foimic-regratisg gnzyrseridexeyisw with

dnj ni d f. 50l i ght.
s B RS BB R B poroned e BEABRY Sl
J RbBatiseadsandley SNak SorRdip 77 gloer ed thymi dine. The

thym di ne rescues the cellular toxicity associ ated
with the Tonudex, while the CPG drastically reduces

t he concentratjon. of T dex..t 0.non-.t oxi )
iy o TP R et dusad e, SRy g rsag: 19
3¢ Rescue of experinental intrathecal methotrexate

overdose with carboxypeptidase-G." J din Oncol 9:
670-674. Bleyer, WA (1978) "The d i ni cal Pharnacol ogy

of Met hotrexate. New appl tions for.an old dryg."
Kiglink L 420035 EDsiza ERAGHGH, [OBC 0 hPS pHERBYPT g e Eent
eav : K ovi des a nethod for
PR B e B AL BB HL O (20 e 556 308, 307,
Clarke SJ et al (2000) "dinical and preclinica
]\ghar macoki netics of raltitrexed." Cin Pharmacokj net..

geeysi G2g- 48. (A09AN Raltprezerindueeh depairiigity grpkivesjiate
an%Iysg%tf %?etd{c%)\(/g 'faectors .C%?i%%nc%?’bmlg% q4€“ﬁ :15 33-41.

McCullough, T et al (1971) “Purification and properties of Carboxypeptidase G1.”
J Biol Chem 246: 7207-7213.

McGuire JJ (2003) “Anticancer antifolates: current status and future directions”

Current Pharmaceutical Design 9(31): 2593-2613.

Minton, NP er al (1983) “Molecular cloning of the Pseudomonas
Carboxypeptidase G2 gene and its expression in Escherichia coli and
Pseudomonasputida.” J Bacteriol 156: 1222-12277.

Mohty, Meta 2 delayed methotrexate

elimination in renal failure.” Leuk Lymphoma 37: 441-443.

Pinedo, H et al (1976) “The reversal of methotrexate cytotoxicity to mouse bone

marrow cells by leucovorin and nucleosides.” Cancer Res 36: 4418-4424.
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Dowel |, PJ et al (1996) "New nustard prodrugs for

anti body-di rected enzyne prodrug therapy: alternatives
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Gol dman, 1 (1975) "Menbrane transport of methotrexate

RBurcelptWar &f Btiage DONROWINoVELENRNEE dhds® @SEHE,, i
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ot 968 114718, phar macol ogy and clini cal use of
nmet hotrexate."™ N Engl JMed 309: 1094-1104. Kal ghatgi K

and Bertino J (1981) "Fol ate-degradi ng enzynes:

RevdeBWSWeA Jf @ 99’?r atrRRPhasise oof@e&p&é%%ﬁg’a%% ?-{%e aGba terial

In: Enzynes as ugs J Hol cenberg an
OPEYrag Wi lvetitns ippaicer HepyKiSiturele SP: {2001)

"Anti cancer drug-induced kidney disorders."” Drug Sa/
24: 19- 38. Kislruk RL (2003) ™Deaza anal ogs of folic

SREHfboaS RENYy| 2 Hca

AP 90 S G B e

ﬂbRaPtaWomww-spnmmeHShmp A setodxi moiveltriaib Hyy Afina} Srethod.”
Anti cancer Drugs 14(7):
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SptinigeenC] stA(16953NOpfikkiAdfien OF mgk gentHFJdBYs
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phgno} ﬂ}é:ﬂm mebEsiardsr acn@mchglcer caibdPs guabuprED2767) for
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in which groups the dashed lines indicate the point of ring fusion with the
pyrmndmyl ring and the wavy lines indicate the poiﬁt of attachment of the
structural fragments to the group Xj -

R to R independently represent H or Ci4 alkyl;

Al represents C(R®) or N;

- A% represents CH or N;

A3 represents CEH)R®, NR* or S; _
A% and A® independently represent CHy, NH, O or S;



wherein Rl represents NH2,-OH or CH3; R2 represents NH
or Cl-4 alkyl; the group B represents a structural
wo e@goewds of Formula la, 1b5 Ic, Id or le, |d PET/iGB2005/000751
whi ob groups the dashed |indes indicate the point of
ring fusion with the pyrirnidinyl ring and the wavy
lines indicate the point of attachnent of the
structural fragnents to the group X; R 1to Re
thm@@pp@d@fﬂbgﬁ@pﬁdélé{ﬁku@FCCl- al kyl ; Al represents

G R6a). or. N, represents CH o - A represents

TS B R RRRS BTy SeDiRa Al oA lbr I FoErepr DR EHor
H, atdve - B2 sents CH CH or C=C

R P e A P B o G ol Ryl o

R eeprepriie S5 ,GIIB)R 6d, or R6c, together witli R7b
represents C 7?~al kyl ene; R6d represents Hor C -4
5 al kyl; X represents -CH2C(H)R7 - or -CH2NR7b- (in
' t 7gr Qu t e CH [ [ ttached t
YA e R e R S e
nédiéty Ry kxtdchetep endRiéd, YyFiepdies-Bied Hetefocyclal deWhp); C -
al kengl,b or C3-6 alkynyl, or R7b, together w t'h Réc

R eprdeBenindependently repriesane ble C1A6lkybfrasing! o 656 Slkyrgl, or
one .or tz\zl%paél%abst.ituents sel ected from

repr esent s, Heor
R eI Y Ry RS Ee2 & Ry
10
AS represents O or S;

R? represents H or one or two substituents selected from halo, Cy.4 alkyl and Ci4

alkoxy;
15 R® represents H or Cy.4 alkyl;

R* represents -CH,CR*(R®)-D;
R* and R independently represent H or Cp4 alkyl, or R” and R® together
represent =C(I—I)R1 0
20 R represents H or Cy. alkyl; ‘
D represents C(0)OH, tetrazol-5-yl, (CHp)o.-NHRY, or, when R°* and R
together represent =C(FDR'®, then D may -also represent H, or D represents a
structural fragment of Formula IIfa or IIIb, : .
: 0O COOH ?( : COOH
?%/P\ W ;//P\A/‘ﬁ/\/
O OH CcooOH U OH COOH
(la tib .
25 wherein the wavy lines indicate the point of attachment of the structural

fragments;
‘R represents H or C(O)R™;
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R3 represents H or Cl-4 alkyl; R4 represents
-CH2C(R9a) (R 9b)-D; R a and R9b independently

woepsessps H or C al kyl, or R9a and R9b t oget hRCT/GB2005/000751

represent=C(H)R 10; R10 reptesents Hor Cl-4 alkyl; D
represents C(O OH, tetrazol-5-yl, (CH2)o-i-NHR p , or,
when R9a and R9b together represent =C(H)R 10, then D
may al so represent H, or D represents a structural
RFPr RgiBdtts Bf orFshefil subbfi@tedrbyl ©(O)JH and bptionsfigrsebstittited by
wavy |ines indicate the point of attachment of_the

ot arirep degher fubstjmentsselerted fiogphadedmtssaliyl 3rd Eopfioxs; aef
represents H or phenyl substituted by C(O OH and

opti onal Iy substituted by one or two further

aﬁ?ﬂ ghicbhyiend %]k%rﬁﬁeébﬁ fg QR haties allh- ghradialko:gngtolls, 4nay
al ' koxy;” and al al [ cenyl and al kynyl groups, as
be/\miblstlmtedtuy@nabkmorqoml@ ainsal koxy groups, may be
substituted by one or nore halo atons; or ‘a
pharmaceutically acceptable salt and/or solvate

| dial, A% theest, adm ni st er ed

Og@ﬁ%ﬁl&%ﬁ %&%gdb\rrféet oddyc/:é%rg}%ﬂ?l si ng adni ni steri ng to
the individual an enzyne that has carboxypepti dase G

activit 2. Arrethdaccordln to aml e
ing 88| ﬂ@ﬂ%ﬂ@l cwh?;o%ﬁsdgé?n Fﬂéffﬂ%}ﬁ%‘( S TB{)H}B%%‘ F{?F %\h

BB S gt

ad®itg. Wherein the individual is adm nistered

=

2. A method according to Claim 1 wherein the antifolate compound of
Formula I is Tomudex (Formula IV), LY309887 (Formula V), AG2034 (Formula
VI) or AG2037 (Formula VII).

3. A method according to Claim 1 or 2 wherein the individual is administered
the enzyfhe that has carboxypeptidase G activity between about 24 and 48 hours
after being administered the antifolate compound.

4. A method according to any of Claims 1 to 3 wherein the individual has one

of more clinical markers of toxicity caused by the antifolate compound.

5. A method according to Claim 4 wherein the clinical marker of toxicity

lasma level of the compound greater than

I s PP
caused by the antifolate compound is 2

a predetermined level indicating toxicity at a given time after administration of the

compound.

6. A method according to Claim 5 wherein the predetermined blood plasma
level of the antifolate compound indicating toxicity is 1uM at 24 hours after

administration of the compound.
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the enzynme that has carboxypeptidase G activity
bet ween about 24 and 48 hours after being adm ni stered

wo b@sasteds ol at e conpound. 4. A net hod accor di nBCT/GB20U$/000751

of Clainms 1 to 3 wherein tHe individual has one of
nore clinical markers of toxicity caused by the
antifolate conpound. 5. A nethod according to Claim4
wherein the clinical marker of toxicity caused by the
antifolate conmpound is a plasma | evel of the conpound
greater than a predetermnned |evel indicating tpxicrtg
7at aAghetbpd ta¢q®e£ag teFlaind af & HERSTRemSTLSHIgathE GHi96 Jig. Of
6. A et hod. accqrdin o d.ai ' e 1o
grrataE i LGB 564 B Be APPSR B E gt = 2
£QIRAUAAC! REliERkkG IraKd Ggoubs. | MM at 24 hours aft er
adm ni stration of the conpound.?7. A nethod according
to daim5 or 6 further conprising the prior step of

determi njng the, plasma Level of the antifolate
5 compOIT SRR BGIHR |40 RUSRAL i g L s one

pos . ! i
‘ o@%@g%glﬁ%%?%@ﬁb&gg olittlaﬁciﬁ’ BRRENEY 18 -anfifdiRE BedpaeeDr di ng

to 7 wherei'’n the individual has one
or nore clinical synptons of toxicity caused by the

" antifolate conpound. 9. A nethod_according to Cajms8
9 wher SiRCthAG AOTRPE C%@‘ﬁ*;ﬁ BRFBH T, R ey “HnpiSEy Oﬁ%}’xﬁ‘g

antjfolate 0 ' eni /i :
S BT SuERBRbol Ty SR O EOMBEE hBiexta, asthente
df¥Rkon heRatteaxi fiigye, MpREr tichitoteiaige mgperbilirubinaemia,

| eukopaeni a, mucositis, nyelosuppression,,nau%sa, .
lenkaRemipABNIPeSItiS ABiel0SHRREFEI D PRI HIERPRiNEg, Jash, reversible

stomatj.ti r oGyt nj 1ting. 10. A
Uﬁﬁ%ﬂﬁﬁh%égﬁPﬁpﬁggggﬁ%ﬁﬁﬁﬁgﬁﬁ%PaggF%r ler conpri sing
the prior step of determ ning the presence of the one

or nore clinical synptoms of toxicity caused by the
1@nt i Achethed eamopbunth Cheimhe of Adiugherppmprising the prior step of

| detérmining the presence of the one or more clinical symptoms of toxicity caused

by the antifolate compound in the individual.

11. A method according tq any of Claims 1 to 10 and further comprising

administering a folate path§vay rescue agent to the individual.

12. A method according to Claim 11 wherein the antifolate compound of

Formula I is an inhibitor of dihydrofolate reductase (DHFR) or of glycinamide

ribonucleotide formyltransferase (GARFT), and the folate pathway rescue agent is

leucovorin calcium

13. A method according to Claim 12 wherein the antifolate compound is .

LY309887, AG2034, or AG2037.
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11. A nethod according to any of Clains 1 to 10 and
further conprising admnistering a fol ate pat hway

WO e@sgteafient to the individual.
to Caim1ll wherein the an#Bfol ate conpound of Fornul a
I is an inhibitor of dihydrofolate reductase (DHFR) or
of glycinam de ribonucl eotide fornyltransferase
(GAEFT), and the fol ate pathway rescue agent is
l4ucodantthod accirding 3 ClAnnet hakréa ciae dinfig]4t0 jothd Zof

wherein the antifolate conpound is . LY309887, AG034,
‘%Crfmﬂf& b7 am anhibitoreqfibamadise grrgateo 1) armd the inkaie eathway

i £ .compound of Formula | is an inhibitor
%@F%@%ﬁ?% a déﬁ%ynt hase (TS), and the fol ate pat hway
rescue agent is thymdine. 15. A nethod according to

A aim 14 wherein the antifolate conpound i s Torudex.

. A rethed! 2secdingi tagClabmahdy vdferadh sthersantifolate . cobfpound is

7;/:;h in the individual is adm nistered the enzyne that
a

S c}é'rboxypepti dase G activity prior to the folate
pat hway rescue agent. 17. A nmethod according to any of
Cains 11 to 15 wherein the individual is adm nistered

Ithe Holesthodprconding toemyuel Ggent 1pre 46 Wwiwrdihehe nxlpvidual is
t.hat. hag carboxj ' peptidase G actjvity. 18. A nethod
LR Es G DR EF e TR 4 Oy wriphgo e folate
qud'a%;ggggg adefit. @dm ni stered the folate pathway rescue
agent and the enzyme that has carboxypepti dase G

activity substantially sinultaneously. 19. A nethod

9ccofdin to ané,of Cains_ 1 to 18 wherein the .
Wndi ¢ Bghodiascydipedp anard Clames Bhig) e Whemin fhesindividual is

2GRRAXUPERL | ABRE (FRGL Ydskde Qe Iglqg'l‘e tOOftheabe%me that has

carboxypeptidase G activity.

18. A method according to any of Claims 11 to 15 wherein the individual is
administered the folate pathway rescue agent and the enzyme that has
carboxypeptidase G activity substantially simultaneously.

19. A method according to any of Claims 1 to 18 wherein the individual is
administered the enzyme that has carboxypeptidase G activity at a dose of about
50 Units per kg body weight.

20. A method of treating a disease selected from cancer, rtheumatoid arthritis
(RA), multiple scler S xtrauterine pregnancy. and graft vs. host
disease comprising administering an antifolate compound of Formula I to the
indiifidual, and subsequently administering to the individual an enzyme that has

carboxypeptidase G activity.

21. A method according to Claim 20 wherein the antifolate compound of

Formula I is Tomudex and the cancer to be treated is cancer of the breast, ovary,

12. A net hod PCT/GBAINSH00751
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50 Units per kg body weight. 20. A nethod of treating

a di sease selected fromcancer, rheumatoid arthritis
W@ Bowp/08asbi i pl e sclerosis (MS), psoriasis, extrBUr/eBRi08/000751

pregnancy and graft vs. hog# di sease conpri sing

adm ni stering an antifolate conmpound of Fornmula | to

the individual, and subsequently adm nistering to the

i ndi vi dual' an enzyne that has carboxypepti dase G

Rttt liver brostutdBizRedanecatihdg of aof saialh &l nhgrceheer

the antifol ate compound of Formula |I_is Tonudex and

NSELEAeligent wesathediamadr carcBaReY KN HePBRaESt |

ovary, colon/rectum |I|iver, prostate, pancreas or

stomach, or non small cell |lung cancer

HoNSCLE) BBl SaBliifFE &P e 00MByIRkeif ahe i anerdatef catmio@dnis
primary. 22. A nethod according to Caim20 wherein

L YR09881T iahd|tht eameno badrdatedliy30988 Plaihe brpast.cemenrlupg or
be treated is cancer of the breast, colon, lung or
K€ %eas. 23. A nethod according to Claim20 wherein
the antifol ate conpound is AGR034 and the cancer to be
treated is breast cancer, colon cancer, |ung cancer,
el ananmethiod| acopldomgato 2imA2retteon dbe cuntifalgiet eon@baaingh 1s
20 wherein the antifol ate conmpound is AG037 and the
G anighp saGeR 3 eI TP 1S BIPRR SPRARB 9100 e Ui Cancer
advanced, atic or recurrent solid tumour. 25.
1{§%W%¥1%HY6 é@ﬁ% t hat has carboxypeptidase G activity
in the preparation of a nmedi canent for conbating

‘toxicity caused by an antifol ate conpound_qof Fornula I,
24s dehi metdof rrecprding o bfaig A9 ﬁﬁ’@.rellzgt.ge %Efgé%o?%wnﬁds

m 2 That i ity o O
RS A PR Ay
t it v ‘

25.  Use of an enzyme that has carboxypeptidase G activity in the preparation
of a medicament for combating toxicity caused by an antifolate compound of

Formula I as defined in Claim 1 or Claim 2.

 26. - Use according to Claim 25 for combating toxicity in an individual who has

one of more clinical markers of toxicity caused by the antifolate compound.

27.  Use according to Claim 26 wherein the clinical marker of toxicity is a
plasma level of the antifolate compound greater than a predetermined level
indicating toxicity at a given time after
28.  Use according to Claim 27 wherein the predetermined plasma level of the

_antifolate compound indicating toxicity is 1uM at 24 hours after administration of

the compound.
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27. Use according to Caim26 wherein the clinical
mar ker of toxicity is a plasma |evel of the antifolate

W@ oupo84ses gr eat er than a predeternined | evel ipPdi/GaR008HO0T7S1

toxicity at a given tinme a#fer adm nistration of the
compound. 28. Use according to Claim27 wherein the
predeterm ned plasnma | evel of the antifol ate conpound
indicating toxicity is | mMat 24 hours after o
oadm Uks heakiiag tofardyhe Chimoando228 faseoraltatingdionigity gn an
~any of Clainms 25 to 28 for onbatirﬁpﬁg %oxir.cjty indatg%ﬂ
injdindidual gl hahonp s BAE JHUGR rFTRIIHRT Al HEHCARSY - BF e

toxjcity caused by the antifol ate conpound. 30. Use
a%g)é%feac Otugg‘d ai m 29 wherein the clinical.synptom of

toxicity caused by the antifolate conpound is sel ected
from anaem a, anorexia, asthenia,. dehydrati

. n, ..
3@ ar Peoaeording jogoleim P& yéereihiig &@@c&&qyﬂ}{cw o‘% toxicity caused

hyper bi | i yubi naem a, .l eu eny. jt] - i
b)‘ry@’? O%HJB{& SOBROUG 13 e%?e%negulﬂrogﬁageﬂr%?gl?d’ r é\%ﬁ?ua’ asthenia,
daﬁ,\ﬂﬂr'?%h,b' Siath QS Akl t ifSverStipAtatdisity, hyperbilirubinaemia,

thronbocyt opaenia and vom ting. 31. Use of an )
leahibpdeniaatreicostip cuyrlosspprEesions rauseaa e wEdPReEa TaaLCrEFRbIe

or Caim2 in th reparation of a .medicanent for
ﬁé@%@ﬁ’é@ﬁﬁéménﬁ%e’%%‘gn@%}?%?% %n%bvn%lg?lﬁ antifol ate
compound i n an individual who is subsequently

adm ni stered an enzyne that has carboxypepti dase G
3act i Uisé yf andzhtifdlaie canmpourdi ofg cnmutadye}s@fefimtchmﬁlams 1105 Clgim

for ‘conbating toxicjity in an individual who is .

2 anlfharprepEniien of meékcémﬁ‘&&ﬂ%‘g}n?%%&e&aﬁéﬁ fompgablg by said
G din ' Is Wals TRV '

SRR LB B8 PSS Thenth Wusletsm rpmc

tHabBa dpfidhse@actbagybox3 eptidase G activity. 34.
Use according to Claim 32 wherein the individual is
adm ni stered the

32.  Use according to any of Claims 25 to 31 for combating toxicity in an

individual who is administered a folate pathway rescue agent.

33.  Use according to Claim 32 wherein the individual is administered the
folate pathway rescue agent prior to the enzyme that has carboxypeptidase G

activity.

34.  Use according to Claim 32 wherein the individual is administered the

folate pathway rescue agent after the enzyme that has carboxypeptidase G activity.

35.  Use according to Claim 32 wherein the individual is administered the -
folate pathway rescue agent and the enzyme that has carboxypeptidése G activity

substantially simultaneously.

36. Use of a folate pathway rescue agent in the preparation of a medicament

for combating toxicity caused by an antifolate compound of F ormula I as defined
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fol ate pathway rescue agent after the enzyne that has
carboxypeptidase G activity. 35. Use according to

W@@s084825 wher ei n t he i ndi vi dual
fol ate pathway rescue agen#6and the enzyne that has

car boxypepti dase G activity substantially
simul taneously. 36. Use of a folate pathway rescue
agent in the preparation of a nmedi canent for conbating

indxpit yorclased ipyenaimdamdial whatie administered 0f edbgfmitha Has
an i ndi vidual who .

a finedin.Cdaim1 or Claim2 in.
%agbogg?ﬁpﬁll%ﬁee%%ﬁﬂgw enzyne that has carboxypeptidase G
activity. 37. Use of an enzyne that has

car boxypepti dase G activity and a fol ate pat hway

Yesc ll@eagg Ab dozymbethpr agacabboypepfidae nedh@pm®nind ar folate
conbat | ng toxicity caused by an antifol ate conpound of
PRI 1554 2SR (e BRePAEI PP InHoRTR . AprocoraigHtingigericity
c [ : [ erein the .
Pt QIR oot B PO 4 e r i
and the fol ate pathway rescue agent is |eucovorin. 39.

e according to Claim38 wherein the antifol ate
3 on‘p@gﬁ d°¢edpypasaet Clapo3yto 3f mberaythesatifdlste compound
: ' of [ 3 0 3/ .wherein the i
CRTHAMIA ST B GrRETT i b7 P Siny e apent i
letiSvoaiad t he fol ate pat hway rescue agent is thynidine.
41. Use according to Caim40 wherein the antifol ate
- conpound of Formula | is Tomudex. 42. Use according to

ny ai S5to 4 erei,n the enzyne that has

3t ol BB O e SR 8 At Sompar st 32857,

AOnD3S pGHg7body wei ght. 43. Use according to any of
Clainms 25 to 42 for conbating toxicity caused by

40.  Use according to any of Claims 32 to 37 wherein the antifolate compound

of Formula I is an inhibitor of TS, and the folate pathway rescue agent is

thymidine.

41. Use according to Claim 40 wherein the antifolate compound of Formula I

1s Tomudex.

42.  Use according to any of Claims 25 to 41 wherein the enzyme that has
carboxypeptidase G activity is at a dose of about 50 Units per kg body weight.

43, Use according to any of Claims 25 to 42 for combating toxicity caused by
an antifolate compound of Formula I in an individual who is being treated for a
disease selected from cancer, RA, MS, psoriasis, extrauterine pregnancy and graft
vs. host disease by administration of the antifolate compound.

44.  Use of an antifolate compound of Formula I as defined in Claim 1 or Claim

2 in the preparation of a medicament for treating a condition selected from cancer,

i s adm ni st er eAT/GB2005/000751
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an antifolate conpound of Formula | in an individual
who is being treated for a di sease selected from
W@ 200608469RA5M5, psori asis, extrauterine preghaPCly/Gaaes/000751
graft vs. host disease by ddm nistration of the
antifol ate conpound. 44. Use of an antifol ate conpound
of Formula | as defined in Claiml1l or Claim2 in the

e ation of a medjcament for treatjng condi tion
14y B, abporagie BHFRVET IRAPTCRRSNCH 1) &t ,VS-eﬁ@qia@ﬁ%arSFrﬂé an

IR SRINANNo ﬁ%%s@ﬁ?%ﬂtyly‘éﬁ&ﬁ%%&d%é&%ﬁﬁe Ll B éaﬁg(!t}&hgs%ase

who 1's subseque Istered ah enzyne t

(& asthityypepti dase G activity. 45. Use of an enzyne that
has carboxypeptidase G activity in the preparation of
a nmedi cament for conplenenting the therapy of a

Bt ot ST in Rl M AR ypooncd® R0 P Hetirepirmon

off & nxelidagheht RatQEploIhcatig hieShdrab O Okeap sarded Bbat @ncer,
compound of Formula |I. 46. Use according to any of
R dYlAsPsegatis exBayipanepieenaney and igfadl vt dogthigpesmithabfs being
Formul a.l. and..t he.cancer. to be treated a as defined
e Ry oSS S o1t ComBeiad SR Ky ot em
conprising an antifolate conpound of Formula I as
defined above in daim1l or 2, and an enzyne that has
46ar bbky pepotditmpear® efotlning 43 to44) whetetretha petifolate sympemd

cordi tp Claim47 further c risin al at
ot T B, Grtrdh oL tieBled A a5 oPR AL B G LS 21-24.
"cleaving a termnal L-glutamate noiety froma conpound
of Formula | as defined in daiml1l or Adaim?2, the

47ret hadhempgutic siystgmommipaisingnan ddtefolatnmanpuindiof Foamula I as

enzyne that has carboxypepti dase G activity. 50. A

detet oRbos %éﬂéﬁ%‘ln Pho- PHE FoaPSEIRGIGH hax camprgreptidase G

aég vage of a conmpound of Formula | as defined in
aiml or daim2 by an enzynme that has

. 48, A therapeutic system according to Claim 47 further comprising a folate

pathway rescue agent.

49.  An ex vivo method of cleaving a terminal L-glutamate moiety from a
compound of Formula I as defined in Claim I or Claim 2, the method comprising

contacting the compound with an enzyme that has carboxypeptidase G activity.

50. © A method of determining the rate and/or extent of cleavage of a compound
of Formula I as defined in Claim 1 or Claim 2 by an enzyme that has
carboxypeptidase G activity, the method comprising:

providing the éompound of Formula I,

contacting the compound of Formula ‘I with an enzyme that has

carboxypeptidase G activity under conditions such that cleavage of the compound

can occur, and
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car boxypepti dase G activity, the method conpri sing:
provi di ng the conpound of Formula |, contacting the

wa@eowposesds of Forrmula | with an enzyne that hasPCT/GB2005/000751

car boxypepti dase G activity8under conditions such that
cl eavage of the conpound can occur andnonitoring the
rate and/ or extent of cleavage of the conpound of
Formula .l over tinme. 51. A method according to Cl aim

50 WHBPRICRTE fie TEmndawi irns pepleewap Pt Secorpemnndpf Rgrmula

#ﬁ&% unt and/or concentration of the conpound of
ormula |. 52. A nethod according to aimb50 or 51

wherein the nonitoring step conprises nonitoring the
anmount and/ or concentration of one or nore break-down
Br od e tusthyr acperdggnigotlaemct0 woerminl the rmorgRring, skt ¢roeprises

2or.di f. O ai .50 52 whi ' f d
B MR i nb e OmO B ghaP R 50 o
52 which is perforned in vivo. 55. A nethod according

to Caimb54 further conprising detenruning whether an
54ddi th erdhoddewerding ttheChimyhe of hdt vwherin the monitoring step

o BB % TR B0 0t HE S ABBHET OF OEGT BT igkgown
pgaﬁgﬁto@ﬂ{@da oSV 8t Forrfia A Met hod according to Caim

. or 55 further conprising contacting the conpound of
Formula | with an additional dose of the enzyne that

as car boxypeptj.dase G activity under conditjons such
55 hat %me@ei%&%mg oeng SR S04R >3 Ebieh 1 SYTOmATHES-
of cleaving a conpound conprising a structural

fragnent of Fornula VH,
54. A method according to any of Claims 50 to 52 which is performed in vivo.

55. A method according to Claim 54 further comprising determining whether
an additional dose of the enzyme that has carboxypeptidase G activity is required

in order reduce the amount of the compound of Formula I to a predetermined

level.

56. A method according to Claim 54 or 55 further comprising contacting the
compound of Formula I with an additional dose of the enzyme that has

carboxypeptidase G activity under conditions such that cleavage of the compound

can occur.

57. A method of cleaving a compound comprising a structural fragment of

Formula VIII,



VIl Iwherein the wavy line indicates the point of
attachnment of the structural fragnent; A represents O
W@r00S/084885 r epr esents H or one or two substit ueP€EGB2005/000751
sel ected from hal o, Cl-4 alkyl and Cl-4 al koxy; R3
represents H or Cl-4 alkyl; R4 represents
-CH2C(R9a) (R9b) - D, R9a and R9b i ndependently represent
H or Cl-4 al kyl, or R9a and R9b together represent
=C(H) R10; R10 represents H or Cl-4 alkyl; D represents
¥H&iH, tetrazol -5-yl, (CH2)O1-NHR11, or, when R9a .
and ROb together represent "C(HY R 10, then D may al so
thepresknms inficges thDpoap e sthment sftthaisttuetah! fagngenent of
Formula la or Th, Ilia IHo wherein the wavy lines
i ndi cate the point of attachnent of the structural
AT29eERsSe) (Rl represents H or (ORL2; R12 represents
H or phenyl substituted by C(O OH and optionally
substituted by one or two further substituents
sel ected from hal o, Cl-4 al kyl and Cl 4 al kox
Ran@aIeRSAts Fapik &by T A1E saqbktwws §elseipd froge haka, | 1aasa11kmle and
Ilgmo,zart of al koxy groups, may be substituted by one
it hal o atons; or a pharmaceutically acceptabl e
salt and/or solvate thereof, the nmethod conprising
R?ont acting the corrpound conprising the structural
rergershts Ther Geraligila VDI with an enzyne that has
car boxypepti dase G activity.

10

R* represents -CH,C(R*?)(R?)-D;
R® and R® independently represent H or Cj. alkyl, or R and R* together
represent =C(H)R';

15 R represents H or Cy.4 alkyl;
D represents C(O)OH, tetrazol-5-yl, (CHa)e.1-NHR!!, or, when R*® and R®
together represent =C(H)RY, then D may also répresent H, or. D represents a
structural fragment of Formula Illa or b,

¥ -0 COOH ><P COOH
/2N /7 \ (
O OHcooH . O OH cooH

o la Hlb :

wherein the wavy lines indicate the point of attachment of the structural
fragments;
R represents H or C(O)R*?;

25 R¥ represents H or phenyl substituted by C(O)OH and optionally substituted by
one or two further substituents selected from hald, Ci4 alkyl and Cy4 alkoxy; and
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58. A nethod according to aimb57 that is perforned
ex vivo. 59. A nethod according to daimb57 that is
w@eooSos4setl i n vivo. 60. A nethod accordi ng to EIBRGBR®E/000751

wherei n the conmpound conprisgi ng the structural
fragment of Formula VTG s an antifol ate conpound. 61.
A nmet hod according to Caim60 for conbating toxicity

S by the antifol ate conpoynd.in an individual who
A4 e abiia STt eV ny A AU SRS HeSPRY GfiEPSi FRaY
868 By Bf BRbGAd LigALMTENt . O otherwise, the
nmet hod conprising admnistering to the individual an
enzyme that has carboxypeptidase G activity. 62. Use
of an enzynpe_that has carboxypeptidase G activity in .
¥ RePhTRsE R R D AccsPiablemalppd Ry vato Fcksibat i ng toxicity
caused by an antifolate conpound of Formula VDI as
defined in Caimb57. 63. A nethod according to any of

the amemod donmp2dingl cédRadthgbihe @bmdowsE catBEkEicNehe Qtradtiral
of Claims 25 to 46 or 62, or_a therapeutic system
Teagewptpinprioslad Il withzn enzyng, thaithe earhotmeredssy fpactinify.
has carbox3 eptidase G activity is carboxypeptidase G

, or a derivative thereof which has cafbox3 pepti dase

38. actA Mlethbd according to Claim 57 that is performed ex vivo.
59. A method accdrding to Claim 57 that is performed in vivo.

60. A method according to Claim 57 wherein the compound comprising the

structural fragment of Formula VIII is an antifolate compound.

61. A method according to Claim 60 for combating toxicity caused by the
antifolate compound in an individual who has been administered the said
antifolate compound in the course of medical treatment, or otherwise, the method

comprising administering to the individual an enzyme that has carboxypeptidase G

activity.

62.  Use of an enzyme that has carboxypeptidase G activity in the preparation
of a medicament for combating toxicity caused by an antifolate compound of

Formula VIII as defined in Claim 57.

63. A method according to any of Claims 1 to 24 or 49 to 61, or a use
according to any of Claims 25 to 46 or 62, or a therapeutic system according to
Claim 47 or 48, wherein the enzyme that has carboxypeptidase G activity is

carboxypeptidase G, or a derivative thereof which has carboxypeptidase G

activity.



