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purine  biosynthesis,

28 February 2007 1 USE OF CARBOXYPEPTI DASE
GFORCOVBATI NG ANTI FOLATETOXI CI TY The present
invention relates to the uses of an enzyne vin

28 B ey 007

carboxy peptidase .G activity, and in par

its use in conbating toxicit& caused by antifolate 5
conpounds. Natural folates are used by cells in the
folate pathway to synthesise DNA, RNA and in protein
synthesis, and are therefore essential dietary

 E GO CARBOXYPERITDASE £ FOR QYA TIN G AN TEOILATE
Gol dman 1975). 10 The three enzynes in the folate
pat hway nost studied as targets for antifolate drugs
Bleqrefchyivafiphaties eslurtaseofERIms hbfatapbRiRptidase G
synthase (TS) and gl ycinam de ribonucl eotide
BBYify | and dn gfagicdas 1OGARES) in DEERtagdoTigity akuseg byvattifolate
serine, hydroxynet hyl transferase (SHMI), conprise the
PRPAYdhzynes of the 15 thymidylate cycle. SHIvIT

catal yzes the conversion of serine to . glycine with the
formati on of nethyl enetetrahydrofolic acid (MIHF).

Nuftusi], folatebeare thed by foblipeincthe fofte T8hwiyniat syathiesise DNA, RNA
d to form

t hyl ene group to degxyuridyli¢.aci .
i m%ragﬁlaﬁyg@eé% andgseetedre e%ﬁ%%gfﬁmafrcwmems (Jolivet et
ol AL BRAN Yo ar! 1Y A0EGTEREOR05) On, tetrahydrofolate

CTHE) “supplies Teduci ng equi‘val ents for the conversion
of the nethylene group of 20 MIHF to the nethyl group

of thymdylate (dTMP). Thus, for every nol ecul e of
Thathet capmed, inathgdolsty pelwey mgst s@idicgnaselarests oy antifolate

i hydr.o F _ : rt c
g 85 R tubeg) po B (PR BT R pend
gfhbinsmi®@agldnablebSde &iritlyitZzaslchye DEERTM CHHWRI hid €, along
NADPH as the reductant. DHFR al so catal yzes the

weth nemresysrooetinilivansterisd (PBMBrcommse taribreacenzaings of the
t he ird.in series pf ten r.eactdons requi.red f.or
Rl ot PRI e B bSO O oAy S e
fosth¥idr @ helRylEhR OGRS liR Q/ITP@P.MHW,%{@ MR fluence
ri bonucl eotide utilizing 10-fornyl THF as the fornyl
ofdBhalonates its methylene group to deoxyuridylic acid to form thymidylate, an

essential coriponent of DNA. Importantly, in the TS reaction, tetrahydrofoiate

(TI—IF) supplies reducing equivalents for the conversion of the methylene group of
MTHF to the methyl group of thﬁdylate (dTMP). Thus, for every molecule of
dTMP formed, a molecule of THF is converted 1o 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. DHER also catalyzes the conversion of foiic acid to DHF..

GARFT catalyzes the third in the series of ten reactions required for de novo
the conversioh of glycinamide ribonucleotide to
formylglycinamide ribonucleotid_e.uti]jzmg 10-formylTHF as the formyl donor.
GARFT occurs in mammals &s a ﬁifuncﬁogal protein which cafélyzés the second
and the fifth steps on ‘this pathway i addition to the third. GARFT activity resides
in the carboxy-ferminal portion of this ti-functional protein. De nove purine
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GARFT occurs in mammals as a trifunctional protein

whi ch catal yzes the second 30 and the fifth steps on
this pathway in addition to the third. GARET activit g
resides in the carboxy-ternjnal portion of3#gpary2007
hi -functional protein. De ndvo purine 28 February 2007
2 biosynthesis leads to the formati on of inosine
nonophosphat e, the precursor of ATP and GIP necessary
for RNA formati on and of dATP and dGIP necessary for
paxnthspigaeddero the Formabipp o ninesineDEPrORleaRhete, dhey precursor of

of dT se DHF ga cle
A8 o B R et M R T3 Ohlan BERA TP AR P e for
10090l feieitionDNA synt hesis, DNA breakdown and cel |
death. Direct inhibition of TS |ikewise |leads to a

deficiency of dTMP and cel | death. Direct inhibition

Ipip RZer?ﬁiéaeia%s 455 Fehmmnce BEME Rt T GFtay pe
rgé cied'fﬁr R 119 l}‘] Bldalti brE SBhil Bt Rads ﬂ%fdéﬁuﬁﬁﬂ])m %thesm

ual grovvt I bi tOI‘ concentration of
A bmﬂmiow@@rfsﬂ belk detthal Dlra@cmubmm hbﬂ"Se}Ihtvan( Ma)d): toaa

TR L N RN e .
ST S e g0

rea ents’wit

gehaaidpRss thilthatyiodtexd by #f épalls sofvthaitibideK camﬁéntr‘aﬁon of
active nmetabolites is through the inhibition of DHFR -
al TSl ivgor &isla a5inl.i28A3)of DNA synthesis, repair and
cellular replication. Actively proli ferati ng tissue,
such as malignant bells; are in general nore sensitive

- Mé@hdthtixgte GENOY hafmiteie rﬁﬁl&feeéiﬁﬁ)g’ﬁé/ WEYoeeh o alidichl 0, since

MIX has. i nmunonodul at | ng effects 20 and is used in the
1948 @B lapat198) andnigraveimpettani mpomrsre@fs‘@glou% gaemeatherapettic

et il o es bR R e BlElRR TpdMbtonde

etissi@bt HorRAMTRI8E &k G6HRSmBLapElaboRIRGub fHeshBMitidrSof DHFR
nowadays frequentl used in patients with
1ewmgmoahg;kbmms oﬁﬁ?ﬁg csmrhemw)apauamdt @m@mpmdmaagm Actively

kem a. ALL or s ue t.unours, such
m ]:}]aS ma C'TJ.&II lGG S; are m g CH@I‘&I more SGESITJVS to ‘[‘.hlS

cellular mterference by MTX. In addition, MTX has immunomodidating effects

and is used in the treatroent of a number of other diseases, such as rheuwmatoid

- arthritis (RA), multiple sclerosis (MS) and psoriasis. Application of high doses of

MTX, usually administered as a prolonged infusioz:.l: is nowadays frequently used
in patients with Non-Hodgkin’s Lymphoma (NHL), acute lyInphoblésﬁc leukemia

(ALL) or soft tissue tumours such as osteosarcoma,

Although actively proliferé.ﬁng malignant tisstes 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 'cqrrelates with increasing doses of
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Al t hough actively proliferating malignant tissues are
nost sensitive to MIX, MIX can still be toxic to
healthy cells in a' dose and tine dependen8i@hneny 2007
t hrough two principle nmechanisns. The first is conmon
to all antifolates. This nmechanismis through the
i nhibition of DNA synthesis and cellul ar netabolism
which is the 30 underlying mechanismthat is
responsi ble for MIX's cytotoxic anti-cancer action.

pird kheolime pfy mkdsorent Mok iteiapy i esteeatachyith el dppctrum of
correlate h i ncreasi ng doses of .28 February 2007, .

e A HAP BT O BOTE: HRS JPRE g Bepokicit

@eh%g)@ﬁea&eét ﬂ%c%d%nf" aSPEL S laaeaﬁsc gﬁk , 19#8%*1 fdditional
nyel osuppr ess nmucosi tis, cute h ti's an
togiphiest @rm omthy highe dowg ﬂjempyomz doreq deaquaramtmlves derntriisis, B-

conplicati .(Bl eyer 1978). ditional toxicities
EBhOGH SYHRGHOM G8d T egival sFlECtac %}é@aﬂa%%%qxwles are

| |
%@L:&{ﬁgg: g%l &h%f g%:ﬁ{?sam% érﬁﬁg%ﬁlftﬁb%%on th| cit Fg%erglly been

aahS0iserdve thviy dodeh eianadVITIXf ol at e drugs, al t hough they
‘have generally been admnistered at | ower doses than

MI'X. The second mnechani sm is MIX i nduced renal tubul ar

R S s L PR
T
L e T

'Ormﬁwto %mbomhmaﬁd Thandesous spludility @6 ﬁdwﬂioemd\ﬂxsls 3to 5

RS UGHE 2B 2t pA5EF erh O RRRE ARG PR i Sondifons, s
v kﬁ@&!ﬁ?ﬁgeﬁi{‘%&%ﬁaté’f ttﬁ@ MK RBRIRE Qhe 64 Wou@tﬂ @6 2R| a 4fkipal
Condi t 969 Nor mal ki dney function w |

neEchanm da the paé:lmgmaﬂsmaff the PEFX mephratoxiodadKnntzela?()Ol Condl't

*1%@%@0&1% B o AL GO PR TRl gopattoatar load in
AN e [ on
Q%lff peér per%f& |%§h€1§% gnl ésl{a?ﬁl&tﬁlggaee% Féedulgg% M{Pént

reebivirg iaiXDdevepps heptnen xivity heqdﬁr@,slﬂ&mphd’féﬁ blmmjaiaoza ofl MTX,

- subsequent, exacer bation of both pon-renal to y .and
a p¢ii-peipgIang kleds TEEREY Of EHSIHF%@P elHBiRaER, Sev %ﬁ? Dﬁwlasma

MEEe0ds ! fhd NELdEAlR Sladofifnfa! L ot (RLARNBoicity and
Pty Can ocaur "even I 1 the absence O A
prfo’gtelssibﬁ))f renal tubular damage, eventually leading to the death of the patient

(altheugh mortality can ocenr 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 thc compound. 7-OH-MTX
toxicity occurs at high MTX doses, while the typical administered doses of the

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

doses for MTX.

As a result of fatal ouicomes fromi MTX toxicity, protection measures are

routinely included in MTX therapeutic regimes:
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Renal toxicity has been recorded with other antifol ate
conpounds, but this may not, be due to an anal ogous
7-hydroxyl ati on of the conpound. 7-OH MIX 28 Fegbiuagy 2007
hi gh MIrX doses, Wile the typlcal adm ni stered doses

of the x1CG 1t~%occurs a~ 1"25 L further antifol ates
descri bed herein would only be considered to be
“internediate’ doses for MIX. As a result of fata

out cones froth MIX toxicity, protection neasures are
BOIbmuivonRI sesduec | Ledeahorin  MilXutrhes etbewtaloctume@ilm 5-2&myl

R o el e oty e SRR e botte of

T T —

BdTEh(Iessenk mkpommzwﬁ)Q) f A amesnﬂtele@cﬁfdrﬂ Gt ds bisle to

and is not inhibite MIX (I mmunex Cor poratign

- 1pp0e WM TKsinhibited en:l@s HéWéWof—ﬁlﬁ g M EX ropeaptughprs, dlenagvorin

C@%ﬁ%ﬁe Va ]fa(fll tﬁgrgﬁlletgug%vc;%l?l:cﬁom cXﬁcr)rl]dﬁna%})} P ‘J)’Pﬂh PMQ&O’ 1976).
TRSBNENbE SYBX ¥ Teubdékiai dall@sm (SosiBiivel Wil rcﬁaﬁk%l*@ higher

1976). Reversal of MIX by | eucovorin calciumis-
oomqnaamnsv erequirech 2sel tiei VMEIDK h¢<g1qerrtrah@onae¢msas| onsWhen

OB, oM PR X0] Gt RDOONO B GHeT pepBg, calotum

| c@h@ﬂ%ﬁhéﬁé% %9 RN &elﬁhwt& Orn e Eréh‘o%\ﬁéell@ I 8Q:aMy

are unab protect bone mmarrow cel fromtoxicity

(EJEedned676)1976). 2. Hydration and al kaI | nisation is
required to enhance the solubility of MIX and thus

prevent MIX nephr ot oxi city, whi ch can lead to renal

rﬁgdr&ﬂ&gat e%-iﬁ r%}gﬁ%‘/lﬁiggst oxlIcity myé}éﬁ@%?%d\}\g%gg'em'j[% anid

s @uvendMI % ndghvavsetity, ol dae [dades eerpl mqmitmenns,

prol onged MIX-. clearance due to ding-related renal
~insufficiency may devel op and. |l ead to severe

With these measures, the incidence of life-threatening MTX toxicity may be
lowered to arouﬁd 1.5%. However, despite these precautions, prolonged MTX-.
clearance due ’cb' 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 1;6
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 ldwer systemic MTX toxicity but does not .

enhancs MTX excretion.

MTX remains, with the limited exceptions, the only antifolate anticancer agent
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 oﬁ the burgeoning knowledge of folate-dependent pathways and
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and life-threatening systemc toxicities, such as

nmyel osuppression, nucositis, 20 hepatitis apd
dermatitis. In the past, sever al attenpts haVvEehaary 2007
made to anmeliorate systemic MIX toxicity in such
patients. First, haenp- or Dperitoneal dialysis nay
enhance MIX cl earance but usually result4n only snall
and transient decreases of-toxic- serum MIX | evels.
Second, adm nistration of thymdine or an intensified
the HGONARAs bEGS WescHEY sth @REHt0s Y5 MTIK C ThESE detotingidnys fukude
does not | enhance i~ '"*i X cxCreti GQu._ " excretion. MIX
tramgprirh sthe wighvbinding inittigeh ek dejrigshSDHIRe aphipetabolism of

S O Bl T o
at t e%pg'ﬁrb?' &Eéraﬂtﬁoﬁfe 1%@0118@%&%%5@ e@me’@lﬁisﬂcal” analogs

ting to design nore therapeutically 30 selective
taattrisé dheataes quliubn thiahspoat gystewistah MTHi asdrare glsometabolized to

Gl e PhipaRpisan ey ool IR SIRPC ML RD L T Seemvee

sggelﬁs»?ﬁal Ay f&% me?%ﬁoh&e&i?ot 81 osafﬂoaapéedem JRELR HnSIBes

on o esé deterfinants- I nclude
Hat@ne@eidne dliitedd itghll nbhd dangst ipatwadi duperioroto MK t((Magatie,
DHFR, and netabolismof MIX to poly-y-glutamate
QQ@Jue) netabolites. These early studies led to the
devel opnent of other antifolate inhibitors of two
types: (1) "classical" analogs 5 that use the sane

I5dilell| Rbmina86s RO |‘i:1§e ﬁmsﬁe@mmsacs dyioKositidy and seaiécs:mty of MTX
net abol i zed to d (2)_ "noncl assi cal

chopabFis Aaibinal Gsote EMBTHEEST ui P enqvp sty dynthesis,

S?ﬂyoPa Bldh a@g@% rlﬁ}it“b%ont 2 gt % 'ﬁ]ﬁ%b%)nhégﬁ A& n and subsequent

' c%}:}r'dé‘zltﬁ Bhhibiiodl of eRFoRRSASpeAdeR] ﬁaf@ﬁay&ttﬁ@ bbﬂﬁpﬁe@r necessary

NcQuire,. 2003). to tail ed exam nation of the
fmﬁaiaamn@udﬁewmcbcmhomed yhaaﬂm ooptrihetipy of y]hdﬂtlmmf dTMP

SO0 AL 0 et STEPUILISHE, e
stidpdsth® aNGriNAbR 6% ioﬁe '0@ tEﬂfz’é’é baiBRapel dBANREHWEIBht (at least in
some cases) be therapeutically stiperior to the dual inhibition induced by MTX
Thus in rational design and in structure-based design studies, two new classes of
antifolate enzyme inhibitors were elaborated: direct inh‘ibitors of TS and direct
inhibitors of ome or both of the two folate-dependent enzymes' of de novo purine
synthesis, Members (I)f each class included both classical and nonclassical types.
After preclinical evaluation, several of these have moved into clinical trials. To
daie oniy two new antifolate compounds have been-approVed fo:r routine use;

Tomudex (D164, raltitrexed) is currently approved in Burope for the treatment of

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

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

example, MTX is neffective 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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cell death; inhibition of other fol ate-dependent

pat hways di d not appear necessary 15 for cell death.
Furt her studi es showed that the contributi @8 February 2007
i nhibition of dTMP or purine synthesis to cell death
varied in different cell typks. These data suggested
that inhibition of one of these pathways individually

m ght (at least in sone cases) be therapeutically .
superior to the dual inhibition induced by MI'X. Thus
1hB foatd. O Nekvetl @Bl aMhi@NHavenbsehl destibeel- has eshitiesh@® than one
studies, two new classes of 20 antifol ate enzyne

pathivey tofolate metabobsrabbanhat: imtire st dalivpybpt &ras: iglibif @ther
oth of.the'.two

d d b f
s o OISy I2bss” M s ik Yeub® sagey of

ﬂ;\[@ém‘ﬁéa? #f areh &é@ﬁ&:ﬂeﬂ@ vdedirh o db3c IKasIRike 31009 Burcell &
noncl assi.cal types. "After preclinical evaluation,

Ettivgeral003f cach e whivhve intorpedatédiporefirenviedathis entakly). To
date only two new antifol ate conpounds have been
approved for routine use; .25 Tonudex (1694,

At 1erse |6 cilaSHaLY SRR QRLLI ke BT AR GchRE aEBFoIaLe
treatment ‘o on cancer and Penetrexed (A1 nta) has
chegusamprnameﬂtabla It olBficty. plleuatdlity toelsgtaie rth&smufolate
This still represents a step forward, for anufof at es

dfgrompidiipi vivexuaa daveime melor sERioakbdvortagta sty B vEmld

' r@ﬂ&%fﬁgr%lggg/égﬁggd %%%{ﬁg;;ﬁ%%g‘snh SR, BN ag%g@@asge e

now ext ant

 aafifdlhelcatesunds pe bk faﬂﬁmﬁ@tﬁl%d} gotortidl i deaddohtni %mabér chrucal

action have been 28 February_ 2007 6 the_ focus.
chliet f dhadewer Havieith @@ﬁ highee @ﬁf@ay ¥t bF ARETGIEE o FeASR e

f t
et B | RO 4B REL ot BB RQba
s abeluiisiorth @S eoRieily dRIRAE] aFith iaftifehité Qlitigs iagRsmely
preclinical and clinical -devel oprment (MGuire, 2003,

dB(ta@IonﬂrRl,ateQ oot thay descirelgtedsthetabilify éo rapXBp 3smevtrcercess free
h i.s _incor par at reference in is entirety).
eSO etbertgéaam ¥ec§yflﬁe§%fgl i ni cal use of

the newer antifolate dr ugs is an unacceptabl e | evel

of toxicity. The ability to degrade these antifol ate

Gdrhmg:gpmmsdlqa (CﬁGu) b Kmdnnd:—degn g tmmmﬁr@n Rseudnngenas sp.
sGh deu By A b e UG R B et eendert
A ERGrofRSE sgfoob Neg4,000 Dalton (Kalghati & Bertino, 1981; Chabner ez
al, 1972; McCullough et al, 1971; Minton et al, 1983; and Shérwood et-al, 1985).
CPGg has a relatively restricted specificity and hydrolyses the C-terminal glutamic

.acid residue of folic acid, poly-giutamyl derivatives of folic acid, folate analogues,

eg methotrexate, and sub—fragments of folic acid eg, p-aminobenzoyl glutamate

(Minton. er al, 1983). To date car

characterised in 2 small number of Pseudomonas sp. and can be separated on the

basis of their substrate affinities for folate and its analogues (Kalghdigi and

P qu”Peph-ADDp enzymes 'ha r_ﬂ’_\,V been

RS Lk ]

Bertino, 1981).

Sherwood et al (1985) have previously reported that CPG; follows Michaelis-
Menten kinetics with K, values of 4pM for folate, 8pM for MTX, 34pM for 5-
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antifol ate conpounds to be adm nistered, potentially
leading to a greater clinical effect. The | ower
toxicity and higher efficacy may be suffi ciZSrfebrgary 2007

realise the <clinical promse of a nunmber of drugs

t hat have not progressed thr7ough clinical trials.
Furthernore, as toxicity associated with antifol ate
drugs is normally 15 duration-related rather than
dose-related, the ability to rapidly renove excess
mrdsl ltgaad ROGM dir t3-Hrompbi WEF néigucssorn). | CBG, cleaves

PEBOTAS. dToVal tlcgPRatRy SRR | oht RdCaamIRa

| 180y IpRk SR BB MBI FRGkARSiahl BKhsae)/B6LRKOF Bhrnative

paradoxus) and is a zi nc-dependent imeric protein

rofite8E, MOX elingdatpo0padatilaty KetighatwhedBetdp moal dB8iction
~ Chabn t al, 1972; Cul | ough, et . az 971; et
G Yo7 SR neptronian o bhagteon, o Glogiy T Med il 2068 T

BBl@kd XF&Z%’ZUOQ;SMdeHa%H e?&l?éd)ddg?i ty and hydrol yses the

Ctermnal glutamc acid reSidue of folic acid,
pol y-gl utanyl derivatives of folic acid, folate
anal ogues, met hot rexat e, and sub-fragments of

Pfaew@m@bﬁwwgguﬁgm&‘fﬁ I8 GoBRSERS Oﬁgﬁﬁamﬁt%e Qmupmehp%mvfiard
1983) , . T t i gase
PR bRk ot PGS A AL AR DTSR Y ot

(36)RNH k@R these Baveabesh AN rdpbtied RARIS it kiRl dttempted to
substrate affinities for folate and its anal ogues :

agseas whethgi anyraf theeewianbiolds dyugs Srerilsbatce forLT @ ggayage.
08 TR e G ROl el Pl B
oM hih MieXaci@ Ak B%etﬁylzllﬁﬂﬁ%ﬁﬂ Uafoymg OO F v?eré@ﬁliézﬁbtes for

THF, and 120M for 5-fornyl THE (|l eucovorin). .CP
CPaav Eswat ephbtovwexaand ¢k niohtpoedistadt Whethereeab of ithe siew

4- depxy-4- am no- N10- t hy| pt.er Qi cid (DAMPA) and
ST A LRI ERERA YO TRY Fd g SF@ENat i ve. +out e

of MIX elimnation--particularly in patients who

devel op renal dysfunction 5 due to MIX nephrotoxicity

Welkvesmw stiowatthat T9@denhttiteatd)as 2 s20OGe too P Ropiddikia '
Kitofa7t.8pl\%oagg 2 k\ix g)? EB’Q AR J%teas%géd 'bzyos?p%)cfrophot@mehio 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 ﬁ—mninobenzoyl 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

Tomwndex, along with other antifolates with a thiophene at this position such as the

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

have been prediéteci fo be substrates of CPG;  Similarly, the furan-based
equivalents would also not have been predicted to be substrates of CPGa.
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Par a- am nobenzoyl glutamate is a substrate of CP&, as
are a nunber of nustard prodrugs based on

p- am nobenzoyl gl utamate (Springer at al (189E§bruary 2007
Dowel | at al 10 (1996)). However, there have been no
reported studies that have aﬁten‘pt ed to assess whet her
any of the new antifolate drugs are substrates for

CP& cleavage. Prior to the present invention, it was
not known whet her any fol ate conpounds other than -
fAattifdatac calppdhds abe nethy | in YiEddingnd rBadeoofivhe b verditions,
substrates for CP&. It _was not known, and coul d not
@ﬁ%@ﬂeﬁwm&mt% belng e ﬁ%@@ﬁ?@w topECIHe ABSOGIEReSn Wigh these
' gs . t : cl eavage. W
E%g&%&?ﬁgﬁ g%mrmtcﬁtg#fuﬁgérég%et@% ?E% aﬁ)lg%t%cexe | is a
substrate for CP& and has a K of 7.8Mand a kcat of
24/ s as nmeasured by spectrophotonetric_assay. Al the

Rridwhaspaeiafrtbs jegenton iepadesripsthadind seehating togicly cqused by
' posi.td equi valent to.the 20 five-menbered ring
g%?ﬁtgfﬂ%?ené %}qu?%oﬁéquaaﬂl, see bel ow. Furthernore,

the nmustard prodrug p-am nobenzoyl gl utanmate

derivatives assessed by Springer at al (1995) suggest
that nodificatjons on this brhzene ring may be

detrinmental tR carboxypepti dase activit Tonudex, by
contrast, hi_ ophene r at t%i S position which
IS not an iNs® [ epl acgnment f ornt he lhenzene ring.
Thus 25 Tﬂé X7, i antyfol a0es wilth a

t hi ophege tion thes GARFT

i nhi bit'ors LY309987, A®034 and 037 (McQuire, 2003)

woul d not have been predicted to be substrates of
CP&. Simlarly, the furan-based equivalents would
whe@nnot have been predicted to be substrates of CPQ&.
218 February 2007 -8 Antifol ate conpounds are useful in
R rreprchants WHp. Mg er 6fsnedi cal conditions, particularly

. ncer s bei n ble to conbat toxicity associated
I%%Fﬁefmlgﬁg%ﬁﬁo%@s will significantly increase
tgl% ol BRPRRSW d GritalhSrageft §f FoshnBIRED! 104 &g,

I'on" provi des a net hod of conbating toxicity
caused by an antifolate conpound of Formula 1, R RB

1 ‘ 3
“-.T\r/A\ ‘\_‘;.:/N‘f “..\]\l/A

'_,«\Az e \’;\' P NN TS REe
la Hp Ic

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.

R 10 R>® independently represent H or Cy4 alkyl;
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R30 N~ NBXAsOH Rz~N O Ra 10 wherein R1

represents NH2, OH or CH3; R2 represents NH2 or Cl4

al kyl ; the group B represents a structural fr28dinbmary2007
Fornulala Ib, Ic, Idor le 1 Az R5a N R5b CAa R5c

| 151aHIbIC RL\ 25d BER 5 A - / Rye Idlein
whi ch groups the dashed |ines indicate the point of

ring fusion with the pyrimdinyl ring and the wavy

| {nes indicate the point of attachnent of the
é#r@wemaC(R “peydnts to the group X;. 20 Rsa to R

f]de (% &Hr% epresent H or Cl4 al kyl; 28 February
A [hiesents C(R6a) or N, A2 represents CH

g? re@kcseﬁlts Cg?ﬂ@ls RS EH R6 NR6o or S, A4 and A5
pen dent represent CH2, NH, 0 or S

A and A3 mdependenﬂy represent CH,, NH, O or S;

the group B'-B? represents CH-CH or C=C;

R% 10 R® independently represent H or Cy.q allyl, or Rﬁ" represents C(O)R®; or

R® together with R™ represents Cy.p n-alkylene;

R represents H or C4 alkyl;

X represents -CH,CR™- or ~CHoNR™- (in "which latter two groups the CH, -
moiety is attached to the fused, pyrimidine-based hetero cyclicgreup);

R’ and R™® independently represent H, Cj¢ alkyl, Cag alke'nﬁ or Cag e]kynyl, or
R™, together with R® represents Cy.5 n-alkylene;

- A8 represents O or §;

R® represents H or one or two substituents selected from halo, Ci4 alkyl and Cy4

alkoxy;

R3 represents H or C;4 allkyl;

R* represents -CH;C(RQ "R)-D;

R® and R*® independently represent H or Cp4 alkyl, or R® and R together
represent =C(H)R;

R represents H or Cp4 alkyl;

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

structural fragment of Formula Ia or b,
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5 the group B I1-B2 represents CH CH or C=C, R6a to Rho
i ndependently represent Hor Cl-4 alkyl, or RB®February 2007
represents C(O R6d; or R6C) together with R7b
represents Cl-2 n-allcylene; R6d represents Hor Cl-4
allcyl; 10 X represents -CHéQZ(H)R?a- or -CH2NR7b- (in
which latter two groups the CH2 noiety is attached to
the fused, pyrim di ne-based heterocyclic group); R7a
and ‘R7b i ndependently represent H Cl-6 allcyl, C3-6
al | ceng;{” 00.C3-6. ai QH or sz 0 er C@®Hh Rho
repres nf\s MI ene; 1 /,,g/r\ekgrg‘e?::\ﬁ:s 0 or S
R$ represem one or two SQuBHI turmtis sel ected
from hal o, C}\fdgfbg{k and Cl1.4 allcoay; 20 R3

represents H@ Cl4 al kyl; R4 represgpts
- CH2C( R9a) ( Ré % D, R9a and R9b independently represent

Hor C -4 alkyl, or Rla and ROb together represent
=C(l R10; 25 R10 represents Hor Cl-4 all yl; D
vwieRsigS@et fakl et intiRktead! pSnylof hddBientd NHRE! str@itural
when R9a and ROb together represent =C(H)R10, then D
fregyneatsso represent H, or D represents 'a structural

1f agnent E ka Ilia or 11Th, 28 February 2007 10
1%49%6@@43?%&?@%9 0 OH COON O OH COON Ilia Illb

Lk ey LIS ARSI i
one pr weefutthertsubstit@p®) Rlk2ted from halo, Cy.4 alkyl and Cy.4 alkoxy; and

alkyl, alkenyl and alloynyl 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, Tﬁe 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 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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"to the individy

R12 represents H or phenyl substituted by C(O OH and
optionally substituted by one or two furthe
substituents selected fromhal o, Cl.4 alkyl %%gewﬂ?ﬁﬂum7
al koxy; and alkyl, allcenyl and allcynyl groups, as
wel | as the al kyl part of afkoxy groups, may 1 o be
substituted by one or nore halo atons; or a
pharmaceutically acceptable- salt and/or solvate

t hereof, in an individual mho.ahas been adm ni st er ed
sai d conmpound, the nmethod 15fonprising adm nistering

G activity. her ei n,
i ncl udes nd i :
Phar maceuti c : atH ' ourfld of
Formul a |,2(-&% conpsi sing a ,
structurgi fra descri bed bel ow)
that may be nentionedi ncl _ude both acid addition salts
and netal (e.g. alkali-netal, such as sodium or ‘

PRtAsShe femktad oRtured dsrdohate Melidee wigih ite 8sbpe of the
include hydrates. 25 Conpounds of Fornmula I may
gxantloRt tautonmerism I n particular, conpounds of
Formula | in which Rl represents OH may al ternatively
be depicted as follows. 28 February 2007 11 R8 0 R3 .

EmdNaBof EhrmM 2§ tﬁ%ﬁ'ma@%é:ﬁéx@oﬁéd Melude ad fb‘l‘l@ﬁiﬁ:@g forns

and m xtures thereof. are included within ghe scope of
(Lhe Canmwands diFformuledrip edmadsX ofprétentnHCELNR thanci Hergpteecnts
ansetir']ut.c;:u?ﬂeigaén?egllt %9 %OEIQ afIglilllov\v/giag Al and A? both represent N or a
structural ﬁagment‘of Formula Ic. ' T

(2) - Compounds of Formula I in which X represents ~CH,NR -, |

(3) Compounds of Formula I in which X represents ~-CE,CE)R™-.

(4) Compounds of Fc;rmula I in which D represents tetrazol-5-yl,
(CHy)o.,-NHRY, or, when R*® and Rgb together represent =C(EDR'’, then D may
also represent H, or D represents a structural fragment of Formula Ila or Ib.

(5) Compounds of Formula T in which Réh, together with R, represents
Cip n-alkylene ?.ﬁd the group B represents a structural fragment.of Formula Ic, Id |
or Ie, or a structaral fragment of Formula Ia in which Al and/or A2 represents CH.
(6) Compounds of Formula I in which the group B represents a structural
fragment of Formula Id or Ie, or a structuzal fragment of F ormﬁla Ta in which A'
and A? both represent CH.

(7) Compounds of Formula I in which R’ represents OH and R™ represents Cy.4 |
alkyl, Cs.s alkenyl or Cs.s allynyl, or R™ topether with R% represents Cip -

alkylene,

Other compounds of Formula ] that may be mentioned inctude those in which:

R! represents NH; or, particularty, OH; -
R? represents NH; or methyl;
the group B represents a structural fragment of Formula Ia, Ic or Id;
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(1) Compounds of Formula | in which X represents

- CH2NR7b7 and B represents a structural fragment of
Fornula la in which Al and A2 both represent 2RFgprugry 2007
structural fragnment of Fornmula lIc. 10 (2) Conpounds of
Formula | in which X repres’@nts - CH2NR7b-. (3)
Conmpounds of Fornmula I in which X represents

-CH2C(H) R7a-. (4) Conpounds of Formula I in which D
‘represents tetrazol-5-yl, (CH2)O0. 1- NHR11 or, when
Romdaiborotsptesgth er, pedishledirhotirepissert CHihen D may

e Ak eineDy et SRR O i A S U enmesae

%5@5@0}1@ l-ggeﬂﬂhgﬂ]i 0, together with R7b, represents

n-al Kyl ene and the group B represents a
StrepesantsS of, pagicelatly, @HxFornula Ic, Id or le, or a
structsural fra ment of Fornula la in which A" and/or

Anangl iy 1adapRR rePresspt Mnpounds of Fornmula | in which
u .a structural fragnent of
t;i—%grmgrl?g %dﬁér%%,%i%?tg{structur al fragnment of Fornula
Rarepreswits Bhmbthy! 20etayld A2 both represent CH. (7)
Rgg npounds of Formula | in which R represents OH and
epresprtegsivb ol CSitHey| | c3 6 al kenyl or C3.6

al I]i\é %‘Jﬁ or R76, together with R represents Cl.2 n-
1 eS 25 Ot her compounds of Fornula | that may be

' H?Qégrb@ﬁ@%étﬁsqlquﬁrﬁm JHn which: R represents NH2

or, particularly, OH represents NH2 or nethyl; the
rrcp:rpseBtSrIépr esents a structural fragnment of Fornula

i e e

-,RRI egregeﬂ% shenpospRseRtihedts@Eesem H or, when Al and

ot h represent CH RSa may al so represent nmet hyl ;
A3 represents S or, particularly, CH2; 5 A4 and A5

| Slﬁﬂdﬁ?tggrdgo%rlx}{m %%%Sen%lal\ﬁchat may be mentioned include those m

which:
R? represents methyl;
the group B represents a stractural fragment of Formula Ia;

- R represents H;

X represents -CHgNR7b-;
R™ represents methyl;
D represents C(O)OH;
% and R both represent H. |

Ina preferred embodiment, the compound of Formula I is one in which AS
represents S (ie the compound comprises a 2,5-thienyl group). Suitable
compounds include Tomudex (Formula IV), LY309987 (Fofmula 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=CEL.
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the group Bl -B2 represents CH CH, R 7a represents H,

met hyl or ethyl; R7b represents nethyl or -CH2C=CH,
A6represents S; 1o RS represents nethyl or, 28 February 2007
particularly, H R3 represents H R9a and R9b both
represent H or R9a and R9b tléget her represent =CH2;

R 1 represents phenyl ortho-substituted by C(O OH 15
Still further conpounds of Fornmula | .that may be

ment'i oned i nclude those in "which: RZ represents

met hyl ; the group B represents a structural fragnment

S4B g R S BRRINT 80 A O v o

& & 19 Ay @0 sEOMe WDERM AT §5@RhichciPRsidfe ot fTafcNR,
enbodi ment, the conpound of Formula I is one in which
{nbite gnajngaee andsub-frigmenieoffolipanit de.qoupitobewoal glutamate.
2,5-thienyl group). Suitable conpounds include '
Tormudex (Formula V), LY309987 (Formula V), A&R034

}&Efé¥a!51#, %évéﬁzyﬁﬁ%ﬁ%%ﬂog%@gh&e\@a);ﬁviaor%’e&m}; eﬁ'ﬁ?@a%c'

preferred. 30 |In another i ment, the conpound o

(oo(OP: 3 BC sntend 4.22.4hi ch X represents - CH2NR b-
wherein RTb represents -CH2C=CH. 28 February 2007 13

By "an enzyne that has carboxypepti dase G activity" we

' | € t L1y |
TRREERe! PRl Bkofing O SHAMEE CPL3 oS OIS eg0 8 B
bedbaddeinafiaiBagh esceessith Nuh Mt 2§oent A A 62817 andaii Bliktog of

?- am noben ogll n§| ut anat e.
al (Gene 31(1-3), 31-38 (19684)), Minton and Clatke (J. Mol Appl. Genet. 3(1),
26-35 (1985)); and Chambers et ol (dppl Microbiol. Biotechnol. 29, 572-578

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

In an embodiment the enzyme that has carboxypeptidase G actixdty‘ may be a
derivative of .CPGZ that has carboxypeptidase G activity. By a “derivative” of
CPGy we include a fragment, variant, modification or fusion of CPGs,, or

combinations thereof, which has carboxypeptidase G activity.

 The derivatives may be made using protein chemistry technigues for éxample

using partial proteolysis (either exolytically or endolytically), or by de move
synthesis. - Alternatively, the derivatives may be made by recombinant DNA -
technology.  Suitable techniques‘ for cloning, manipulaticl)n, modification and
expression of nucleic acids, and purification of expressed proteins, are well known
in the art and are described for example in Sambrook et al (2001) “Molecular
Cloning, a Laboratory Manual”, 3" edition, Sambrook ef af (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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5 Preferably, the enzynme that has carboxypepti dase G
activity is carboxypeptidase & (CPQR), EGOpMSL:y 2007
3.4.22.12. The sequence of the gene encodi ng CPQ G2 and
the CP& am no acid sequence.can i 0 be found in
GenBank Accession Nos. ML25¢Y and AAA62842 and in
Mnton et al (Gene 31(1-3), 31-38 (1984)), Mnton and
Clarice (J. Ml. Appl Genet. 3(1), 26-35 (1985));

and Chanbers et al £ﬁ’ M crobi ol . Biotechnol. 29,
sbotypgptidass @acpvm Qf Ghark Wonerei Tefonad dnbe fragment hasdet

st db s Fespabib g o 2fbof BROGORESL ety BB\ D8y
P@pghat Wies g?e!f’%ggopeﬁy %geeﬁé ki YDO%. oBY ndbre of the

‘derivative" we include a fragment, variant,

easbiifypeptidasnG eetiiysifdP@f CPGR, or conbi nations
t hereof ,- whi ch has carboxypeptidase G activity. 20 The
derivatives may be nade using protein chem stry

TREOANS inti‘dgsre @é&mﬂy%f a%h%w@%ff@%z cBh %a@ﬂ&r YJ% I¢8termined

(either "exol ytically or endolytically), by de novo
‘ssymlplaﬂssn of siglitie rth@laﬁ:\z;sing tht hazyey assay dmsbtxhyanhmgﬁ&d% of

by re ant technol ogy. Suitable techni gues
$h§rwe¢f§rw§ d i prteaFnig, isederons bt Sesasd) ef al (198s) is
acids, and purification of
%Q%]?ggfaﬁe% jglllégéggﬂ gre wel | known 25 in the art and

are descri bed for exanple in Sanbrook et aI (2001)
“Mpl ecul ar. _C oni ng, a Laborat ory Manual '

Adverign, OééPRﬁzo@ieréito AFPEpiyy hagdean sg;pseﬁgby A isaino acid
%@ td%f r &5 s%é&h% ﬁ’l%r Eﬂs@% veggr n&a nnS%rrYFuv fat

ora erein erence

o@E’@ m&e l’fﬁ)ﬁﬁo@n YBp O‘Eéﬁs@ﬂia@ife fivetditibds”lie ﬁlﬁéﬁﬁe& nebydAnations
that has carboxypeptidase G activity. Typically, the
stichagh Ot MHaisVadt 11¢, elafgt A&@%ﬂ@f Ash 318 See BRI A QMmdﬂ%he

T;C:‘!?r ?@%}Eﬁﬁ}ﬁ@%ﬁ%ﬁmﬁ ‘%’? u%&&gee%ggg{prg%w Bgheering and

sﬂé—&fr@’t@ﬁhﬂta@hes’z@%&es&%@dﬂﬁ SamBFRKRE azfmoabh%mat | east
90% of the activity of CPG2. Mbst preferably, the

fragment has 100% or nore. of the

For example, it may be advantag'eoue to modify one or more residues of ene or boﬂal
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 Ré%vse]l
et al (1997) and identifies the active sites of the enzyme. In other embodiments, it
may be advan’tacreous not to modify residues in the ecﬁve sites. Sequence variants,

typlcally outside the active sites, may protect the enzyme from in vivo metabolism or
decrease antigenicity. Additionally, it may be advantageous to add one or more Cys

residues fo allow disulphide bonds 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 50% sequence identity with SEQ ID No: 1.
Most preferably, the variant CPG; has 91 or 92 or 93 or 94 or 85 or 96 or 97 or 98
or 99% or more sequence identity with SEQ ID No: 1.
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car boxypepti dase G activity of CP&. 5 The
carboxypeptidase G activity of a derivative of CPQ&
can readily be deternined by a person of &kFebruapy 2002
art using the enzyne assay descri bed on page 448 of
Sherwood et al (1985). The &htire disclosure of
Sherwood et al (1985) is incorporated herein by
reference. 10 A "variant" of CP& refers to CP& that
has been altered by an amno acid insertion, deletion
and/ or substitution, either conservative or

- ti at it By . .
o, PO TR prPanE TR R TR e
W v/ l ' . Ini 3
iEble Loublaty phlpfimealy el Ugoqf aRogBof ARty of
Windodisin dtdnetis Graypuieg nedep usidny Wik beetppodsial tat gtesdent

el Pl bR o SR b b gned

diﬁﬁmy‘ be advant ageous to nodify one or nore residues
81' one or both of the active site of the enzyne. Such
variants may beneficially alter the specificity 20 or
activity of the enzyne. .The crystal structure of CP

Thssalismpient ey allprmbinely) be erigd "o gging féﬁocha@gﬁffpr@gam ‘
L HoBsy R | et i |
(Rl S a0 Rt AR 22, 87 33907 TR BRI Bt

n#theVd f§lldvas. Sequence variants, typically outside
the active sites, may protect the-enzynme fromin vivo

met alfgst painwier alighewane peremaisrs: Fetpta(wyrd) sgei 1ivondow yizel §,
may b vant a us .t o _add_.one or nmore,Cys a.. bonds
R barlr o FRBLE ET aeBRRl 5t REoie PRI GY Sepll oo
| ea - e phedBickt Yool bPerSERukE; N s
mor guglzﬁ%?@e??%gﬁ%? 52?%3&4 C%g Egs%{stn f%e’ast g%%/oéﬁe on
ppradifed.8hbl y at | east 85% and nore preferably at | east

90% sequence. i dent | with SEQ 1D No: 1. Most
or ef P gﬁaﬁ%ﬁ&aﬁg{m CPG2 has 91 or 92 or 93 or 94
or 95 or 96 or 97 or 98 30 or 99% or nore sequence

identity with SEQ ID No: 1. 28 February 2007
Preferably, the variant of CPGy, or a fragment of the variant, retains at least 30%

of the carhoxypeptidase G activity of CPGz. Tt is more preferred if variant CPG,
has at least 50%, preferably at least 70% and more preferably at least 0% of the
act'wify of CPG,. Most preferably, the variant of CPG, has 100% or more of the

carboxypeptidase G activity of CPGy.

Variants of CPG, with carboxypeptidase G activity have been described (US
patent application no. 2004/0014187).

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

combination. The most preferred combination of substifutions has Gin at
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15 The percent sequence identity between two

pol ypeptides may be determ ned using suita@kEhruary 2007
conmput er progranms for exanple the GAP program of the

Uni versity of Wsconsin Cenetic Conputing G oup and

it will be appreciated that !percent 5 identity is
calculated in relation to pol ypepti des whose sequence
has been aligned optinmally. The alignnent my
alternatively be carried out using the Clustal W )
pesdigrrai22 and PH2mpd der et ratdpe 6994 hisNIBQehctiferdss Reshigh

22,. 4673-80) ., The r [ ybe as

F%?W%?/\%thgﬁéi‘d ?)EW %ﬁ%%ﬁ@é@g}@e rs:

K-tupl e(word) size; 1, w ndow size; 5, gap penalty;

3, nunber of top diagonals; 5. Scoring nethod: x

Acroeificatibbil 65 OP@E, sdftrg NOEIPG, o méumit e r ngap odfiernmino acid

penal ty; .10, gap extensjon penalty; 0.05 _15 Scoring

esicpgschas heesthamieelet mpdified, Sprempgiticains dnclegeforming salts
t Lakd . i Sl 0, .

SRR e RO BRI} Sl B0 gk M

idedaeds| Remirly aviakten bt aickiedf ahamind chbasil gbélll attaching amino
preferably at |east' 70% and nore preferably at | east

Fidopostedting ouptshich tag dft-tomeycarhsy gnde glvpesylapont hSuch
vart..ant of CPG2 has,;100% or re,of.the . :
B pS pRTaRSES e FRATS B0 o Vel o desegnse
hibdhiGaT bee PRt il sHplevedpay ©r REeuItBRS Clol ]
%%&u%g{ g%t %I%@gﬁ%ﬁeﬁo.s Sgdt%ﬁogomisn. ﬂg’s 1?2%&1 ple
temdsodiepastt , t he variant of CP& has a substitution at

one or nore of the Asn residues at positions 222, 264
and 272 which are N-glycosylation sites. Preferably,

ﬂ&%@&@ioh%ls%%@l‘iﬂé%h%si% o CBQ); o8 Fradfent Sr variant there%f '

substituted with Thr or Ser, nost preferably Ser; an
wisch 272 carboxgpbstidase G detiwityh t@angthem depenaent Pyefemblynthe
3Q comhi natjon._The st prefer conbi nation_of " .
TaHie £5tens ?Bi?%str{%gﬁ &f ﬁg%lﬁctg@wgbéf@} y?leéd%ow 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 CPGa.

The invention may be used to alleviate symptoms of toxicity caused by the
antifolate compound of Formula I in an indiﬁdual (ie palliative use), or may be -
used to reduce the severity of the toxicity in an in&ividual, 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,

or preventing toxicity caused by the antifolate compound or alleviating

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

drug and preventing longer-term uptake.
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16 positions 222 and 272 and Ser at residue 264. This
Q@Q motif results in a high catalytic actlggq¥bﬁﬂgygow7
low K. for MIX (US 2004/0014187). A "nodification”

CP& refers to CP& in which one or nore of the anlno
acid 5 residues has been chénically nodified. Such

nodi fications include formng salts wth acids or
bases, especially physiologically acceptable organic

or inorganic acids and bases, form ng an ester or

am de of a term nal carboxyl group, attaching am no

acid protecting groups such as N-t-putox rbonyl and
a\ﬂ%ﬁ@gw A9t o PRl RAGENT Sc e §FS Wa?‘%%%g 6t bgnggt from

BB s de&ﬁ\élne %@913{)%5‘ or decrease 10’
an igenicity. e e present as single copies
or as multiples, for exanple tandem repeats. The

i nvention alsg includes a fusion of CP&Z, or
By agensntng Fosic ‘é(ﬁtm‘ﬂﬁ@? 8t megpng f fregting = pationt at risk of .

CRAGURATRR oo brlo RO PR BA IR S it

eﬁﬁpo\ﬁh& ¥f %Iﬂﬁﬁﬁi Ahy Fﬁmﬁ@ Fhoze Res edmidisttRe the!shoplate
has at 1 east 50% preferably at |east 70% and nore

Engfoandinay batodsikestd ©0%at aﬁk effexiaity rapised/bolt. CPG2. Most

preferably, the fusion has 100% or nore of the

car boxypepti dase G activity of CPGZ 20 The invention

%% Ezﬁ‘bd!ﬁﬁ it eain'dﬁ?{dhﬁﬂ Gt §1¥E’B§? QB CiBf nﬁ?ﬁe%ﬁwﬁ@%@%m
t antlf ate conpound of Forrula | in an

adlt’rdnmﬁeréda’rhe( aetifplatel campuendused wior hasa;nobé)eemstesﬁed dor the

reduce the severity of the tox y in n|nd|V|,uaI,
REPSeRER Ol gt oldaeily el b ’S’Fﬁméf‘f’ %tﬁ‘na%megr, or

may be used prophylactically to prevent toxicity in an

~individual. Thus, by "conbating toxicity" we include

Th hfott@ambogindnt the aidivigual 2brisledftoiingy oy be eve miorigs besn
oo g Pl CopRRa B g, e, ohgre limcal Markers Of

ase G activity typically acts to conbat
t’%&”l?@%t%&%poyaﬂsed by the antifol ate conpound of Fornul a

| by rapldly | owering plasma | evels 30 of the drug,
thereby reducing the duration of exposure of nonna

Thing dnas embodipent, dheigetod PRveRPErFISA 3N PRFetenr f Astermining
Wlﬂ%wt.her Tie individual who has been administered the antifolate compound of

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

In an _émbodiment, 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

compound. The predetermined plasma level of the antifolate compmmd indicating
;toxicity 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 ;,Lmole per
litre, or 1 or 2 or 3 or 4 or 3 ;,miole or more per litre at 24 hours 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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28 February 2007 17 Whether or not a particul ar

patient is one who is expected to benefit f2®Kebruary 2007
treatment nmay be determ ned by the physician. 5 By
preventing toxicity we include the nmeaning of treating
a patient at risk of .toxi?ﬁty, for exanple due to

hi gh I evel s and/ or del ayed elimnation of the
antifolate conpound of Forrmula I. Any patient who has
been adm nistered the antifolate conpound may be -

¢ bus iig emsther oerd@danem; she aﬁeth@:klmatst youpuisedhdypridr. step of

[[n an- e di t he di vi dual ri.s oxicity

s HRBET I e BRRBec e 3 dis pitiund freoguptime
Hﬁhﬂs@eﬁ Véﬁ*%e{: d*%ﬁ%tﬂa hARARAL TS gE%E.mhzzP&%e )

of ac |n|ca toxicity cause

a4 cﬁldJQﬂﬂ:euxso@momeﬂaﬂdr ladmﬁmtttaﬁbn eﬁﬁmchnﬂﬁﬂﬁta cbi@ound.

i ndi vidual at risk of toxicity nay be one who has been

15 adm nistered the antifolate conpound and has one or

risers of:  toxi Lds

TR Grvebhid GRudB AR R s@line 1 éns‘z;ﬁx ﬁa‘yﬁgsgc boboeptl S G-

stiefy @b aﬂﬁh@lﬁdﬁuﬁ]ﬁ Wwio haboehe Etdlhﬂﬁstdtrﬂdla)ﬂladlﬁ&ﬂamnﬁ@&nd of

been_ admi ni stered the antifol ate conpound of

hay definsd beve, hsther mrnme?hedmdxvyiuathwmws}momy of

In an . enbodi nent, the

- the.antif ound.
tgﬁcﬁyg%l}se%ﬁx&powng i city caused by the aritifol at e

conpound of Formula I may be a'level of the conmpound,
such as plasma level, greater than a predeterm ned
Inem'elené:pdmagﬁ,vﬁnnmy rhe afefaredatiniadinguistar itah cofymb o 26very

C(? W]Ou%{l wp% as E%ﬁlpd St fgﬁﬁf %%%1%{7%3 lsgeg\fllﬁ(!? foil lbo%‘mﬁla 1, for.
e&%ﬁﬁ%ﬁ%@en%ﬁﬁ@a@é?%@mﬂ%@atﬁﬁ%@Mo%\%ﬁﬁ@oﬁpérgaﬂ@ﬂo| ep

ITtre, or 1 or 2 or or 4 or 5 | e or nore per
litre at 24 hours after admnistration of the

tlfolate co nd 4 or_. 72 or
T8t SRt GO b CPRteraih BE (Rl Bh40 GROtheE of Sleaving an
oA OL RS RBPPYALI. PR RERRENA Y 2007 18

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

administered the antifolate compéund 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 tﬁe antifolate compounds of Formula I as
defined above are well known. For eﬁample, toxicities for raltifrexed (Tomudex)
include mild mucositis, myelosuppression, neutropaenia, mild anaemia,
dehydration, diarthoea, nausea, asthenia and hepatotoxicity (Tsavaris et al, 2002;
Massacesi et al, 2003); toxicites for LY309887 include delayed-onset

haematologic, neurologic and mucosal toxicities (Kisliuk, 2003); and toxicities for
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Thus i n another enbodi nent; the nethod may conpri se

the prior step of determning the |evel of e
antifolate conmpound in the individual at a 5%3&%“?”%?07
after adm nistration of the gonpound to the

i ndi vi dual, such as at 24 or?48, or 72 or 96 or 120
hours, or nore, after adm nistration of the antifolate
conmpound. 5 The invention includes .adm nistering an
enzgge_that has carboxypeptidase G actjvity to an
AREDYT nglde whrTHastheeivcaeniamiss reicesitiaizmhdea) lates toxidity,

_ 0 f__.Farml a defined above, whether or
ﬁaglg%%ngq?% [ V{@Y}%“ﬂ%@gﬁy synptons of toxicity

caused by the conpound. 10 In an enbodinent, it may be
preferred to adm nister the enzyne to every

Thectindivithval isvibipichldts adeiisteacthihei arpne dhathaantbbrymptidase G
SETR YRR 9P S i AR B e
dRidubdeaitEUueidp @h@iﬁﬂiﬂ@ﬁ&?ﬁ?b@@dﬁﬁiﬁﬁ&e@éﬁe%ﬂe 'tﬁétlwa%en

method of cleaving an antifol ate conpoun or nu
dboas! el ddduabmieiwden shodt4dend dathodisrenbstwedreabout 72 and

i ndividual at risk of toxicjty nay be ope who has. been
- 2hRUE SF SERPER RN 12 ]aﬁoeil%% e Rl EoRtamgrstered

ol 1N nptons of 20 toxicity caused by it.
ﬂi{g&ﬁﬁ&lﬁef&o h%%%

us 1n an i ment, the nethod nay conprise the
prior step of determ ning  whether the individual who
has. been adm nj stered the. antifolate conpound has' a

Biei Wiividuak gyt shrdninigapd the cpaimae dhadhas rraroryperiidase G
t [y e . :
SATRPAR: YRS LR o Yol 4R OUP e B o

e coipoun

2B61& 308lcurK 6OMKbut BEMhoasasiAtRut 4DKbk | drebhofitd8 hours, or about
raltitrexed (Tonudex) include mld nucositis,

Sthiwiuess ap pras H0omurs e tebeigaéhhenrs,nit @boxh 8¢ kiours, or about 96
dehydr at i ' h t henj d -
o L% GoRedvp LRRGR, of St U Rl comapisires

18 antiZRRS tompsrdci-t es for LY309887 include
del ayed- onset haenat ol ogi c, neurol ogi ¢ and nucosal

toxicities (Kisliuk, 2003); and toxicities for 28
I’tFles ba!plflg%rc%éte%opnzt 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 so0n as

possible..

The maximum tolerated dose for Tomudex on a 3-weekly schedule was found to
be 3.5 t0 4.5 mg/m? in adults and 6 mg/m*ina .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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19 AR034 include anaem a, thronbocytopaeni a,
mucositis, diarrhoea, liver toxicity, fat&gygm%ad 007
insomia (MQuire, 2003). The individual i§ ypicgﬁ%y
adm ni stered the enzyne that _has carboaypeptidase G 5
activity between about 24 all 48 hours after bei ng
adm ni stered the antifolate conpound. Alternatively,
the individual nay 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

S e B0 e AR PR 00 e oot o
Hdxeiibeddendin, e gD BoRAT AR st BY A€ cdrhifouRl 2Y FBrrhilAY, 88 as 2 or

car boxypepti dase G activity about 6 hours, or about
Izrnbur S, op @bdur §rndursl) or mebotimes4hthabogs doses, and

about .hours, .or about 3 urs,. or ahqut 42 haurs,
PSetty S5 Rk o8 s el B FinoRl Bk S 2 G B the
ReMrdel Or about 72 hours, or about 84 hours, or about

96 15 hours, or about 108 hours, or about 120 hours,

or nore, after being adm nistered the antifol ate
e.antjfol ate

"
d. Lt i iated that if
AT NN, X SR A
R lor B JRobefls 0807 28 BEF ER TP L SESE200PE) p40 &
A0S Otoem® b Miord Sn A OtWERT dchedule] er adminkestidgtto hekile b Hyse
caused by it. Simlarly, if the individual -has a
eqrivalent tof7 poRie %t r Licaiukeer B ox Re canpior Si0aares0
[ inieal . syopt i Cl d b
1GEP Y frorons S ERET TR DR bt MR Vo

eagkhdhal 108 cirbexRREY iRe TadkiolPabe imips8id] e. 25 The
maxi mum t ol er ated dose for Tonudex on a 3-weekly

schedul e was found to be 3.5 to 4.5 ng/nR2 in adults

d 6 ng, i diatri | at i . l,
o ekt e R e R
ah@HitED B MBReRinvER iR aCne@el inthiding RkdrMWRid e ¥ubentaneous or

degradation of the antifol ate conpound, can i ncrease

 inttaguscular) injection. The treatment may consist of 4 single dose or a plurality of

doses over a period of time.

Most preferably, the enzyme that has carbaxypeptidase G acti_vitf or a formulation’

thereof is administered intravenonsly.

In some circumstances the enzyme that has ca:box;peptidése G activity or a
formulation thereof may be administered intrathecally, typically when the antifolate
compound of forzmula I has been administered intrathecally.

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 thesus monkeys, CPG,’s half life in cerebrospinal fluid has been

estimated at between 3.3 and 3.9 hours.



10

15

g
U

maxi mum t ol erated dose of the antifol ate conpound thus
increasing the efficacy of 30 the drug and m ni m si ng
any side effects. 28 February 2007 20 The 28ebmary3007
thus includes adm nistering to an individual in need
thereof, as described hereth, a high dose of an
antifolate conpound of Fornula It, such as 2 or 3 or
4 or 50or 6 or 7 or 8 or 9 or 10 or nore tines the
above doses; and 5 subsequently adm nistering an

Whilsinib 1% H%ﬁlbka@f&b? peRyse et dass @r@)@@ﬁpmaﬁsf 6CfiYity to be

PR B i TR 26 B8R ob B R B St
thstia Qhith o'ée 8F mBreQcceptdMle Gritrs. ITHY caditbr@Y mia@t Bar“a&(ép@me%l
or 30 or 0 40 or ‘50 ng/n2 ornore on a 3-week

ﬂstmauﬁlefb@ﬁgaﬁmunh&bewﬁhthdmam@hmiwfdhddggamhn axlnop

%te&%eégpe UI val, e gg%;?eo%_g %B@l%afr Fﬁq,%&%qs hlﬁéﬂéaps oﬁgl'yOI Sﬂﬁl’le

'vﬁﬁw@gt@%ﬁ gat!y administering an enzynme

that has carbox peptl dase G activity to the
i ndi vi dual . 15 The enzyne that has car boxypepti dase G

e SRl b Bt LR Bl R T 2%
L
B EIEOURRE g AT AR R P 0O i

@{l hired. OS"?plcaiI\y?ﬂae&oﬂ@ﬁis@d aG/ial tof ﬁﬁezelﬁleﬁfmatym& elfe%t&bisﬁmted
e enzynme that has carboxypeptidase G activity or a
Wi sruilapera salinp €0 8Grwive, immeristely befete ¥kt r avenousl .

I n some circunstances the enzyne that has

car boxypepti dase G activity or a fornulation thereof

LRy Beefaedll ninsiodigeht] ntheatfheadtion dfy Rheabhyymwhemat hias

antifolate ‘25 corrpound of I."nula | has been
cqumpsm@ﬁ@a dohvinaelie é@mtm;as lagtogeliee 80 inechringzedinnhiaspept
|nd at t he.. h@}ﬁi |fe of CP& in plasm

&{‘ TRAETAVENBUE ‘AdR¥i stration is between 52

and 58 .m nutes. Fol | ow ng intrathecal admnistration
to rhesus nonkeys, CPG2's half life in cer ebrospi nal

Typically, hesnbeoe 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 MIX 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,

0.2,03,04,05,06,0.7,08,09,1,1.5,2,25,3,35,4,45,5,6,7,8,9, 10, 15,
20, 25, 30, 35, 40 or 45 Units per kg/body weight. It is also appreciated that the
enzyme can be administered at higher doses of about 55, 60, 65, 70, 75, 80, 85, 90,

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

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 thc_e antifolate enzyme in the patient,
and the degree of any symptoms of toxicity in the patient.
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30 estimated at between 3.3 and 3.9 hours. 28 February
2007 21 Whilst it is possible for the enzyne that has
carboxypeptidase G activity to be adni ni st8rElrumpAel?
it is preferable to present it as a pharnmaceutica
formul ati on, together withZ?ne or more acceptable
carriers. The carrier(s) nust be "acceptable” in the
sense of being conpatible with the conpound of the
invention and not 5 deleterious to the recipients
thereof. Typically, the‘carriers will be water or

'ﬁgékﬂwﬁﬁﬁé%gi@%gﬂ%ﬁf i R and@sﬁﬁrog i an ijeciable

ﬁ@faﬁﬁﬁ%ﬁl@%'cﬁi@ ?}cé}}agahﬁ y.FHe rra eﬁgec?g%eﬁiﬁc% 1o rec reduce

freeze-dried po
the freqmireg bf mj’ecasns 20 elxempler@ ducthlsysmh is)Nuttdp@; D@pﬁt@ﬁﬁsh
of a yvial of freez&1 dried enzyne are reconstituted

SRS UESsr F9cemhBrRa uaaR | HeWD Tsumans ) thiihhdai hiodpgradable
&gg&ggﬁgﬁﬁm bikednBEel SLERd . oxype‘”?%érss% mgtaggeﬁ%%a' on .
al so contains |actose as an |nact|ve i ngredi ent,

except 15 for patients with hypersensitivity to
A elterpativermsihod] quproteh:ea@th idet feliveliags the ReGel injectable

ARSI o SRS TP
Hﬁﬁl&ﬁhﬂé &t SuHytied %rﬁiﬁfaoi@ 'ﬂﬂﬁleﬁﬂt >g‘ ftﬁrﬁ"hz Q&Qe@%ﬁ’ﬂhﬁ%’ slowgf

at cleaves ™1 m cronol e of m nute at 37
eraties amédxsmhe; e dnoBnsafay fo@slegmdabls pelypresc The ectitehbug is

d@ﬂxieree canﬂwebl Tynpergtd?sgo %Ie at Iovver doses of about

0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,1.5, 2, 2 5,3,3.5,4, 4.
55,6,7,8,9, 10, 15, 20, 25, 30, 35 40 or 45 Unlps per
ITkig /fhnmlmlgt appr'egﬂated that the irdividnah p.myémi atedistehat 2 phlynucleotide
hi_gh f 70
th%g] egcg%teg rg%dengﬁmat e Iﬂ%@; g%ga?' g)%pgpnd%gg %31 @9‘{11955 1 16 %a@lgg tg 572 vivo
5 r r
21';%933%011 Or Be %%9 s%%lsdv gta&-st Encpgz;; ﬂlﬁg{m it S e\ﬁeqlgcg%]n i

requency, - timng and dosage

pérben efkylhk thhat, has

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 as the

cows, horses, pigs, sheep, cats and dogs. Thus, the methods have uses in both

human and veterinary medicine.

In an embodiment, the method of combating foxicity cansed by an antifolate
compound of Formula I as defined above further comprises adminjstering a folate

pathway rescue agent to the mdividual, -

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 lencovorin, the calcium salt of 5= -



car boxypepti dase G activity may be determ ned by the
physi ci an, using know edge so of the propgkgt

the enzyne, the levels of the antifolate e??f#@ﬁf%;€H07
patient, and the degree of any synptons of toxicity
in the patient. 28 February %007 22 1t is appreci at ed
that proteins and peptides may be delivered using an

i njectabl e sustained-rel ease drug delivery system
These are designed specifically to reduce the

formplulehelyydofiolin peldt i AslitegiatiAe r@@aﬁpggﬁamas’unﬁu@ QTSL@I wits of

1%3‘?%3’ é&%@ﬁ’ﬁ% I%-}%h%q&ﬂf %t#%;ﬁt gfs%%qu B8 tisolate

mea[n%hfb%} of DRER drerQ?AI@F'T the E&@é@emﬁyléécg%gem

over a sustained period. An alternative
iprletoevorim nehijeeiit thel entifelty esypawmndt i enRedditor nf &8t disl late
systemthat is. therpp-sensitive. Bel ow body

R Ta1UF 82enREGRY NS i njectable 10 |iquid while
at.body tenperature it inmediately forns a gel

-reservoir that slowy erodes and ‘di ssol ves i nto known,

Bl @;am@id;dﬁgm&tﬂ:ab{rﬁhﬁei@dmaﬁ ﬂcnoiﬁhetoabblanenﬂmhf@rlcﬁ” TS and
del'i vered over as_the biopolyners_dissol ve.

- LB309981. h‘éGZ%%mr@cAgﬂew fI§ HOOWREO .h@o@%&@dphlhﬁsrrs t{McGure

10

15

25

5 RetbE 800, PR bl ae BB R B oo

rb&illybe ibMEmingX Pr essi on of the enzyne. SUI tabl e vectors
and net hods are well known to a person of skill in
the art. The individual to be'treated may be any

o bt R RS L oLHORORHEE, o eSB! BBl

chl%oﬁyﬂ'éﬁﬁ@d%e GoxeNay, ph&e iEEttBQd?olﬁﬂ‘e tehaY @BION ABBY.
be used to treat nmahmal s, such as.the™ cows, horses

Altegsitivelietbp mdmndsalan@ bl&)@tkmm‘ﬁtmcsi theHelatrepdiiveiay teastes agent
uses in both man and .vet er| ary cl ne.

R ﬁ%ocaﬂwm ' G BRI ¢y 3 Ry
e&?Hﬁﬁl@nt—wl.hé iudRXd Hgfda.gﬁ&@teﬂédiheiola iRy SORRE R ent
0 ef1 ned abov

For mil e further conprises
actihis Bhztney ﬁhm@am chibbageptidase 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, exirauterine pregnancy and graft vs. host disease, the method
comprising eldministeﬁng an antifolate compound of Formmnla T 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.
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pathway rescue agent to the individual. By "a folate
pat hway rescue agent” we include the neaning of an
agent that can 30 rescue the fol ate pat hwdy Fahiuany pa07

bl ocked by the antifolate cqQmpound. The nbst comonly
used fol ate pat hway rescue é‘bent is leucovorin, the
calciumsalt of 5= 28 February 2007 23 fornyl

.tetrahydrofolic . acid. Alternative rescue agents nay

i nclude other salts of 5-fornyl tetrahydrofolic acid,

 Hing thtjviedfioneinchidet h meTyq @%lmaynb |afdlsqaee aﬁieeqwcbfraxnecancer
‘ﬁ&%nd LS. an inhibitor of Dilﬂgdl g " th o
| PR Hiie FFELEHe HEERE SATRIET S%Fﬁ ppiising
%dﬂ mi‘ﬂ%hh%%la SRR eMAHoR BN FhIRI I Q8 d‘éﬁnércﬁ abbfi€ to the
0 vvay rescue agent

at I's thym di ne. For
inéixahpl, end Ercmnhmiiag tdieityt caseedadhe asifklatawontpeubé amdescribed
inhibitor of TS, and LY309987, A®X034 and A02037 are
40A¥%WN to be GARFT inhibitors (MGuire, 2003; Kisli uk,
2003). Thus, the appropriate fol ate pat hway rescue
agent can 10 readily be determ ned. In an enbodi nent,
Cedheers RehioH eadle tkehtaiol thie Singtfobde tdrap@maly o thﬁﬁla ﬁaSre well

car boxypepti dase G act ivity prior to the folat
lpawnviay: pessrsued Skilbin the af.tsomeaafi Wairky arg fiscysses b}’ Mefpuire

R R e b, KA R RN, RS 0l

réfelen¥astiyentiohed/i®dlomnot her  enbodi nent, the individual
may be admi nistered the fol ate pat hvvay rescue agent

and the enzyne that has carboxypepti dase O activity
ubstantial |y .sinult ousl| The antjfol ate

TS BsaeE ElBL 2 B0 oh g FRSTa ParRanet sewriine

agﬂﬂﬂétéﬂx@?om%@exaﬁg e ngivakhe fnd 6aAbAingt @%iGH! Yaused by

associ ated wth these corrpounds i ncreases their

- Tohedepbysdeinistdring an Ehzyratherieos omborgioptidese & angivityd of

treating a disease selected from cancer, RA, M5,
psorl asi's, extrauterine pregnancy and graft vs. host

Tk Sc%?c%‘f o tb'%etréé?éd“ LGORBE | 3 TEmARH Rk tb%réaEiGexaé‘f the

ant| ate corrpound o Forrmula | as defined above t
bicast, bwaty,Viotardlertuan divey t;semie,npdnyreasj of niogtagh, asgweld as hmn

I
srlngll?lc\glldﬂl?lg gaglcgrn Z(IYTEELEFI malignant mesothelioma or carcinoma of

unknown primary (Clarke et al (2000); Tsavaris et af (2002); Franchi er o (2003);
and Massacesi ef al (2003)). ‘ ' :

'The invention includes a method of freating cancer, the method comprising

administering 1.Y309887 to the individual, and combating toxicity caused by
1Y309887 by administering an enzyme that has carboxypeptidase G activity. The
cancer 10 be ireated by administration of LY309887 may be cancer of the breast,

colon, lung or, pancreas (McGuire, 2003).

The invention inchudes a method of treating cancer, the method comprising
administering AG2034 to the individual, and combating foxicity caused by
AG2034 by administering an enzyme that has carboxypeptidase G activity. The
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has car boxypeptidase G activity. The subsequent

adm nistration of the enzyne that has carb tid

G activity 30 is to conbat toxicity cause%fﬁ{‘}g 3067
antifol ate conmpound as descrjbed above. 28 February
2007 24 Thus the invention® ncludes a method of
treating a disease selected fromcancer, RA M5,
psoriasis, extrauterine pregnancy and graft. vs. host
di sease conprising admnistering an antifol ate
cemep ool e tofatcB drymedminstraom of AGE@34boasebe eattche of the breast,

i ndi vi dual , . and copbati n I city..caused by the
< iq7W%&EEEBWBGGﬁgg§§w8%§@&?%ﬁaﬁ%@3$bove: Cancers

whi ch can be treated by the antifol ate conpounds of
Formula I, are well known to a person of skill in the
Taetinvedive ofcludbd ahnateddds cested cimeeltiBai method 2003)rising
Ki sliuk (2003); and Purcell & Ettinger, (2003), 'as wel|l
aguginigfening AGRBI foc the dndigidasle R8€ sCOrRPRIME BRI BilsedHY

[ t. 0 1:n AR, . t.he
AR BBt g o Ty 85 B HGALPRANART ot he
chrit@ 10 Ehiatatedointadoiribatiingof G203 T ¥hag doSeBLB umd e yaedXas

by adm nistering an enzyne_ that has car boxg)pepti dase G
amadvappedy melastalip or tegnaent splid wenony Bfeeuirgy2003).

adm ni stration of Tonmudex may be cancer of the

br east, ov'ary, colonlrectum liver, prostate, pancreas
AOLephANERGBat o5 e idveRSo Qhovidd¥attle & lof | NSNS @iat has

NSCLC), malignant nesothelioma or carci noma of

carhéenpeptigase hegtivilgl iarthe peepasatiop20e medicameat iy eqmbating
2002); F hi t (2003); Q [\l | et.a
RSO I Thet (ISHER o PO b5 O Rk P SRoE P e
ﬁﬁ@ﬁ%‘p%ét’oft’tﬁ@nﬁ@ﬂﬁﬁd conprising admnistering LY309887
to ‘

he 1 ndividual, and conbating toxicity caused by
LY309887 by admi nistering an enzyne that has

car boxypeptidase G activity. The | f L V309887 be
Pieliienee’ Eﬂggﬁdwg %? plate %f_ll%’aﬁ% 6 P! l_nctgweéétlnﬁﬁyeauﬂﬁ
asBect@OF thethdhtiBh FHHA adstAbddCAbdve with respect 1o 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 climical signs, symptoms

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

In an embodiment, the invention inclndes use of the enzyme that has
carboxypeptidase G activity in the preparation of a medicament for combating
toxicily caused by an antifclate compound of Formila I as defined above n 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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colon, lung or pancreas (MGuire, 2003). The invention
i ncludes a nmethod of treating cancer, the pethod
conprising administering AG034 to the ind® UfRary 2007
and conbating toxicity caused by 30 AR034 by
admi ni stering an enzyne thaté has carboxypeptidase G
activity. The 28 February 2007 25 cancer to be
treated by adm ni stration of AGR034 may be cancer of
the breast, colon or lung, nelanoma or 13ynphona
Krddefaucesereg2) theThdate rpathwayoreseusc hgehd Sn athisesrivb dubstquent
treating cancer, the thoqd conprisin 5
AP E APY RSt foribee P viBaatbectindbe Sibersh of
t%??fﬁt%%ﬁ% caused by A®037 by admi nistering an enzyne
a as carboxypepti dase G activity. The cancer to
be treated by .adm nistration of AQRO037 nay be a solid

tunmour, such as,  an, advanced, netastati c@ipr recurrent
A &hirdy asnerbof thenbegition, provigay the Bseaok g gRltolalp sempogd of

R B 55 AR TE R SBRNER el

oxXypeptidase: e prepara
BBt GATRN S ERRbEMDBE k@ antifolite borp@adsie dutivdigtitual who is
antifol ate conpound of Fornmula | as defined above in -
stbrequdnitly stimérd gfevetl an enzyme thaihes catbaxypeptidrse (ordivgss
regarding the antifolate conpound of Fornmula | in this
and subsequent aspects of the invention are as

188 CErhiREEnAROVR Mt iinbE sPa6s _aﬂﬁf’ﬂig'c@reﬁi 4 %’61&11?%&1&139&30&6

the invention The invention includes use of ‘an enzyne
apdrat Tiees enzymieothyipbet taderseptalesd W egtiviyr map becashiinisicng
toxiciity in_.an individual o] 0 of re clinical
befdi ahets on A Ret A S e S D bl e Sty ek
conpound, as descri bed above. In an enbodi nent, the

i nvention includes use of the enzyne that has
Achuitayeptf tha devegtiac piovidey thenist né affolejrapaitwanresfueagent
_medi cament for copbatin 25 toxicity causeo&g}%}van_
ina¥he iprepaEAtion o RpBeheRmst o5 CRIPALRS HEIGRGRREY tbEyatiplate

C i v : Bl _ I
oHpirBd of EHRIatAR cef¥HBPL B 81 B Ral Pl PR e o

efAghRtBatial bwbyxypesiidaee Ggetivitpr Tios inttovidiué nomy diecamémistered

or the : .
the enzyme prior to the tedicament, 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

T T ne
Formula I as &

The invention includes the use as defined above in the second, third, fourth and
fifth aspecis of the invention for combating toxicity caused by an antifolate
compound of Formula I in an individual who is being treated for a discase 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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i ndi vi dual may be adm nistered the fol ate pat hway
rescue agent after the nedicanent, or the individua
may be adninistered the fol ate pathway res@8d’ebggry 2007
agent and the nedi canment substantially sinmultaneously.
28 February 2007 26 Preferéhces regarding the fol ate
pat hway rescue agent in this and subsequent aspects
of the invention are as described above with respect
to the first aspect of the invention 5 A third aspect
of the invention provides the use of an antifol ate

d of . mul | .gdefi ned i h
5B bl ot 06 Hrafon afiwideS el S RO BY Prbifute? Somapend at
thatid § 26 WRALARbSDY, ﬁl@gﬁeﬁfﬁﬂoﬁ%faﬁ MERERAdor Reg a

I ndividual who is subsequently administered an enzyne
tcnditiohaslectdbioay peaptird Rde M aiforiasis,yextlterine guegnancy and

enpodi.nent., the i-ndividual, is al so adm ni st.ered a
RO 38 OF iRty BRI e 5 e HiSEd 28 enzyme

,%ggﬂggéﬁggg}rpigﬁ%gegﬁgwyi ty may be admi nistered

ef or e, , or substantially sinultaneously with
the fol ate pathway rescue agent. A fourth aspect of
the invention provides the use of a_fol ate_ pat hway .
Inescmdbodgesit. the xwenperinghdpnibg e At EPm&d%HP]@M?fiS ip dhe
conbat i ng.t.oxi ci. C ) n I £0l at . 0 ‘
EPRREh e 4 e AR DBt Tl B o, P RO,
AgHifeft eh eflzANe LRN BN Erbdxgbeidsse0@ by €Pid Baside also
activity. The individual may be adm nistered the &
indiudasethpruser of ant ¢neymedibeh e carbgxyrepidassdby peival Haghe
be adm nistered.the  enzyne.after, t dic r
PHERD Ut duar APt a6 OCoes daie oA e Fonikx
’lf)?ﬁ:aﬂiﬁ, HCRARMuaS HRS A hdrdintersd WY ToaRRIeK & Yeat Baridef.t h

a

pect. of the invention provides the use of an enzyne
that has carboxypeptidase G activity and a fol ate

at hway rescue .agent ,jn .the. pr rati,on_ of, a
CRPESRR R (0% BFAD R AR SERIER it JO T leg peagpacer of the
bRk T QAL @ofRROMRY Bfer, Arob@eMpbaAcrbad of Admachdals! wkmegd
above. ='| The invéntion includes the use as defi ned
NREAVE niahighdre nsscthadomd ti sactindoeuefunkaoem primary.

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 pfeparation of a medicament for complementing the therapy of a

disease selccted from cancer, RA, MS, psoriasis, extrautering 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 2

terminal L-glutamate moiety from a compound of Formula I as defined above, the
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fifth aspects of the invention for conbating toxicity
caused by an antifolate conpound of Fornula | in an

i ndi vi dual who is being treated for a di sed8debppary8y
30 fromcancer, RA M5, psorgasis, extrauterine
pregnancy and graft vs. host® di sease by

adm nistration of the antifol ate conpound, as detail ed
above. 28 February 2007 27 A sixth aspect of the
invention provides the use of an antifolate conpound

‘wethofo perIPASIPG aeomdetinge dheatrovapornd t Weh ppe panzymeorfhatf has

meﬁci) cag%ef@réc& r.eating a condition selected from
CAREEP PR ) oriasis, extrauterine pregnancy and
5 graft vs. host disease in an individual who is

subsequently adninistered an enzynme that has
Aurelgbibygsepat pltsenGniion ipwivides alnme efmstadinimeng thetrite and/or

i nvent.i on includes the ,u of Taomud raltitrexed) in
P o5 BR TR chcappotid HeRiEuhents Taef AT B o6 SheBhe
ﬂlﬂt]ﬁ@cérﬁgk%b ke ¥Ry, homagpl Bbxﬁj%ﬁéiﬁgf an enzyne

that has carboxypeptidase Cr activity. The invention

al so provaimdesotipeund ef Bdrmata lenzyme t hat has

car boxypepti dase G activity_ in the preparation of a
medi CARBRINE dhe cenmRAtAg ot JA I #ide gnpgnzyime daat. has

: vt hdiaank il
Rt B e gy, A0 BB B 0 cb P
day oadmiandst rat i on of Tonudex may be cancer of the
breast, ovary, colon/rectum |iver, prostate, pancreas
or steARieHDRe Hhe rakel gndfps e fcleavags @hg@ﬁpom@'@xﬁ@ﬂ Fosmla
I%%er%ﬁ% i noma. of unknown primary. Simlarly, cancers
that can be treated by adm nistration of a medi canent

20 ‘contai ning LY309887, A®R034 and AG037 are I nown in
the art, and include those |isted above. The

I ny embodhmantue | previdibgsstarh eongprises fpresading 2y knovrh amoalsor
car bo epti dase G .acti Vi in the preparation of a
C%WP%%#EGOWWB%’ muh%l'the therapy of a 25 pis
to 'r, cancer PA, M5, psoriasis, _ extraut rim" e

di sease selcet d mp .___ e_e r. gnancy and graft
fvsn embsdindin des moniiating sich epmpritaseaeretpripg the amount and/or

admi ni stragion of an antifol ate conpouynd s
concentration of the COmpotn: of Foraule L Over thse. Additionally or

alternatively, the monitoring step comprises monitoring the amount and/or

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

over time.

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

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

When the method is performed in vive 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 n combating

toxicity associated with the compound of Foymula I.
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of Formula I. A seventh aspect of the invention

provi des an ex vivo nethod of cleaving a rmn
L-glutamate noiety froma corrpound of Forrrggaftg %07
defi ned above, the 28 Februagry 2007 28 nethod
conprising contacting the ctnpound with an enzyne that
has carboxypepti dase G activity. An eighth aspect of
the i nvention provi des a nmethod of determ ning the

extent  of _cl eavage.of a co ou
%ydq{ gy, ﬁa‘@m FREPRS S VEREPGHAR %a@se of the
ézé?g%x [
pg)r Vi df%ﬁg Bé’\g £c;:jag@rrp 3’% n@:ﬁ‘%l o%{cr%?ﬁtgqs li[&i:ontg a]%?ﬁqﬁégﬂ ’t%h%gme the
e@opewithe tofmeouiid | of Hormulall tam @edstemnibdtaleviasypically a level

car boxypepti-dase G activity under conditjions such that
vio§e nat- caupretoxiifyo ulhe amwng ah e to Rewfimigisiaet imthe

N xt ent cl eavage of t he conmpound of
%ﬁtﬁ%ﬁgoﬁ%q%%%#toﬁjne&%nﬁ%g enbodi nent, the providing
step conprises providing a known armunt or 15
concentration of the conpound of Forpula I. In an

Té?h@wﬂwéﬁnay thrsfore misoIonTRgise tc@lﬁa@‘mgpfhp sempapid ebFpmela 1

f e opd apse ot e REGN Tt RN PG R ARG  oder
dheitRO L AR alRR &deﬁﬁ%n@@f%xﬁﬁﬂ@gce&ﬁ&cﬁmum

and/ or 20 concentrati on of "one or nore break-
products of the conpound of Formula I over t| ms It

saprem%t t t he . thdof determnin th a '
A Rieth psnet otk H’f”e BRITHAE & ReraRE ORISR iy o fsPméd
LG a

DAP A LA PRASEIPE dilboklokBing 2D AMESlafe W6nBLILOF Fomyla I

Dfdefihead ahma'pmimﬂcrafymedha:mﬂaacdrbmt}@bpmm%wﬁgl Eatieuklly,

af ter treatnent Ehh the_en%yme
the therapewtic system may also contain a folate pathway resche agent.

Preferably, the therapeutic system contains a preferred compound of Formula I as
defined above in the first aspect of the inyention, most preferably Tomudex... Still
preférably, the therapeutic system contains eafboxypeptidase (o, 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,

pac]caged and presented in a suitable formulation either for storage or for use.

Thus, for cxample, fhe enzyme that has carboxypeptidase G activity may be a
freeze-dried powder ready to be reconstituted as a solution for injection, ot may
al_ready be reconstituted as a soluﬁon for injection. Typically, the compound of
Formula I anci the enzyme are for sepafate 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.
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that has carboxypeptidase G activity. Thus the nethod
can be used to nonitor the effectiveness of the
enzynme that has carboxypeptidase G acti vity 28 ebruary 2007
conmbating 20 toxicity associated with the conpound of
Fornula |. 28 February 2007 29 The nethod nay further
conprise determ ning whether an additional dose of the
enzyme that has carboxypeptidase G activity is
required in order to reduce the anount of the
compound of Formula I to a predetermined |evel,

a level mhlch does

ypi cal |y t se toxici t
Bt CEreRHC PGB CAdH A APOPEd APRVE Kempgses’ Tomidex,
' tﬂﬁmgﬁgernlned The net hod may
'?ﬁ ﬁhmggégmfﬁ%rlse ‘contacti ng the conmpound of
Formula I wth an additional dose of the enzyme that -
has carboxypepti dase G activity under conditions such

- fnienthc pepera gt et nveBtic BEUINRY ©Methednaf l9avingna seappund - |

%q%lﬁlas &u%ﬁ??ﬁ%aﬁt}%&ﬂftoﬁonﬂv\ﬁgwn provi des a

I.C syste may be’ternmed a "kit of:
parts") consisting of or conprising an ant|folate
conpound of Fornula | as defined-above and an enzyne

t hat has car boxypepfi dase G activity. Optionally, the
therapeutic systemimay al s@ contain a fol ate pat hway
rescue agent. 15 er abl, ‘tfie therapeutic system

contains a prefg onp[qund f For m\l[ﬁ1 | as defined
above in the fi t ofy't heGHhventi'on, nost
preferably Tonudex. .. i1l tapreferably, the :
t herapeuti c system cont-ai ns tarboxypepti dase G, or a
derivative -thereof that has carboxypepti dase G
activity, as defined above in the first aspect of 20
dhesihnvention. Preferred fol ate pat hway rescue agents
are also as defined in the first aspect of the
thenwavit inninditites the peiap elatiachoenstod ieortructiral fisgmeat t s may
suitably contain both the conmpound of Formula | and
the enzynme that has carboxypeptidase G activity, and
AORE d;br@%fé@'o}@e fol ate pathway rescue agent, packaged
presented in a suitable fornulation either for
.storage or for use.

R® represents H or one-or two Substlments selected from halo, CM alkyl and

- Cig alkoxy,

R? represents H or Cr4 alkyl;

R? represents —CI-I;C(RQE)(R9 "\-D;

R® and R® independently represent H ar C1.4 alkyl, or R* and Rgb together
represent =C(H)R'%;

RY represents H or C4 alkyl;

D represents C(O)OH, tetrazol-5-yl, (CHyp)o,-NERY, or, when R™ and R
together represent =C(H)R', then D may also represent H, or D represents a
structural fragment of F ormula.IIIa or b,
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25 Thus, for exanple, the enzyne. that has
carboxypeptidase G activity nmay be a freeze-dried
powder ready to be reconstituted as a sol Ut'@!ﬁ‘F@ﬁfuaryZOO'f
injection, or may already be reconstituted as

sol ution for i njection. Typi*tally, the conpound of
Formula | and the enzyne are for separate

adm nistration in a.partioular treatnent reginme, thus
they are packaged or fornul ated separately The enzyne
and thex; D®ql 0@y rescye OOH

adm ni stgred toget her, and thus/ﬁay b formul ated for
co- adm @ SPHapicam 28 February QOOH SBoA preferred

t herapeutic systemor kit as defined above conprises

Tornudex, car F%ypepti dase 02 and, opfiyonal 'y,
t hym di ne. ent h aspect of the i nvention provides

-a nmet hod of cIeaV|ng a compound conprising a
“structural fragnment of Fornmula VIII, RR3 O/q\ N "OH

Whbtein GheR efiyWheseilisde Mmawsiti 8e irndireaiest the dAakital

of attachnent of the structural fragment; A6
ﬁé@ﬂ@g%nts O or.S; 15 R8 represents H or oneor two

l],lletItu gt ed fromhal o, Cl1-4 alkyl and Cil-4
158%96 @P%@E@ents H or Cl4 al kyl'; 20 R4 represents
R%&E@@s) HF%%BEM JoBairaiRd b?%b t ogetgﬁmﬂaﬁTY ggggggﬁb

, or R9a and
c@[dﬂ)ﬁﬂmmﬂm@lbs’emems selcstedrom 1&le] Glslatigl andCredkese ahd
C(OOH teétrazol-5-yl, (CH2)0_1 NIRII, or, when R9a -
and R9Db :

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,

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.

P;efereﬁces 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 i vitro.

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

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

antifolate compound.
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25 together represent =C(H)R10, then D may al so
represent H, or D represents a structural fragnment of
Formula Illa or I[lb, 28 February 2007 3128 Eelaoary 2007

COOH OPOH COOH O OHCOOH I]lia Ilib wherein the wavy
Li nes indicate the point of *at t achment of the
structural fragnents; 5 R' represents H or C(O R12;
R12 represents H or phenyl substituted by C(O OH and

tionally substituted by one or two, further
g S} @ég?lﬁ%ﬁpwa%?c{ CRPTSNgA sgghudfpement
. - al . . e . S .
e PP TP L s Bl P B Ml i SRR ) Bl
Bsednstit! of eihchyisghe aiveftioe phatdesat methiod wf @mbating toxicity
pharmaceutically acceptabl e salt and/ or sol vate

Bt theianiifolee KomPeBRph rthe MeHodoiHEBing RIrRBISERE do ribe

(G

Eg{‘yﬁ"qggg C S Lr ggné-:of Formula VIII
W druglﬁe‘nenz ngﬂfa%é?s %a%é&%%e Jag?(%peg i'ddse G acti vi ty.
Preferably, A6 represents S. Preferences for the
enzyme that has carboxypeptidase G actjvity are the

Bawgheignvepors cludge the set ofagpeeaymst thetbasi ¢vkmypeniidase G
57 B B0 L MG Sy G R ERed by
AR 8dh &mﬁ%’@:@xghﬁiﬁgtﬁ’sﬁ&ﬁm{@h@ﬁéﬁ FRySeRLNer med in

vivo. 25 Typica e conmpound conprising the
structural fragnent of Forrmula VIII is an antifolate

conpound.. 28 Februar 007 .32 In gn adi nment en
IRHBE S o e RO bRt e a0 op Ry R Whe the
o REIRN Eomprising the structural fragment 6f Formula VIII is an antifolate

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

formmulations, 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. of-a 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.

The 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),



. 10

15

20

o ¥~

el

30

of Formula VIII is adm nistered to an individual in
the course of nedical treatnent, or otherw se, the
i nvention provides a method of combating t o £§kryary 2007
caused by the antifol ate conpound, the nethod
conprising admnistering to"the 5 individual an
enzyne that has carboxypeptidase G activity. Thus the
i nvention includes the use of an enzyne that has

r box [ -
car bo )n/sg]g%tsftgase G activity in the preparation O"iton?udex

Hiedrec & ¥ coBmisat SRECEExPlcity Seaiekd HyC R
AP U T PR o 7S bRl A TR Ote

Vi) and Biattoiresqpe Forehld Xieprigrwant i on when the conpound
conprising the structural fragnment of Formula VIII is

an antifolate conpound, preferences for the use of

| at ts, tical
PRp AL R R ST B PRGN i<t ot on,
RarbanEs: @dsmglsgases to be 15 treated, and so on are

‘the sane-as for the first aspect of the invention as

Teweddaxbisda thyyoiddateAsyntisse tinkibioic (feirn eneshbr rBomudex was

her e ar.e incaorporated herein, in eir prety, b
61D R0 O35 T894 e Bnf e el o7 ER0: % Yescalbed
#idwr - publ i shed docunment in this specification should

not necessarily be taken as an acknow edgenent that
the docunent is part of the state of the. art or is

OB BERS P LA 8008, % TR IR Bl o
A gm0 B ARy T DY S T B0t o
dSb@)ty prepars hosesicd bRdititims Fadm §t100GMiire OfmN¥A Trés FICI pH 7.3.

substrat es of CPQ. Tonmydex. (Formula 1V), LY309887 .
Vsl pipash Wiy es 14908 iind @V cuvalipastbiesmmsido 37°C.

MM bt &&Qmﬁ’%&ﬁﬁbﬁ 658084 %ﬁgﬁ){he Plab@8n A the progress of the
reaction was followed by measuring the rate of change in absorbance at 35 6mﬁ.
The change in extinction coefficient of Tomudex at 356nm. following éomplete'
conversion ‘of a 100pM soiuﬁon by an excess of CPG, was measured in ofder to
calculate the .change in extinction coefficient due to the complete conversion of

100nmol of Tomudex. With this data, measured rates can then be converted to

values of pmol/min (Vimax), and K and key determined.

Measurement of the rate of reaction at a range of substrate concentrations, from 1-
100uM allows the K, and X for the enzyme to be determined using apijropriate
computer software such as “Bnzfitter” (Biosoft, Cambridge, UK). Resulté of the
spectrophotometric assay showed that Tomudex is a substrate for CPGs having a

K of 7.8M and a Ky of 24/s.

B: LY309887 (Formula V) |
1Y309887 is 2 GARFT inhibitor (Eli Lilly). LY309887 is contacted with CPG, in

vitro and is found to be a substrate of CPGa.
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5 Exanple 1: Identification of new substrates for CPG

A: Tomudex (Formula IV) Tonudex is a thymdilate
synthase inhibitor (Astra Zeneca). Tonudex 2§débruary 2007

contacted with CP&Q in nitrg and was found to a
substrate of CP® as descriB&d below. 10

Degl ut anyl ati on of Tonudex by CP& was neasured
spectrophotonetrically. A stock solution of | Orv
Tormudex in 100nmM Tris-HC1 pH7.3 was prepared and used
to prepare a series of dilutions fromO0-100Min 100mM

DedistadGlatiphl of 1373009908 Lrat, ieasdhsaliel Ubb@phepniacad A
in a quartz cuvette and pre-warned to 37C. 15 101 o
ek seeutysl off 1 GmVna¥3eaBde dnt1®0m (hrist BCt hE7 Bemaireparedaud

th rogress of the,. reactio s. fol "
SraS DR s P B are Orionb & nlHRY Bggyam 7.
93@%1 6P@RA A brSX blaked ohqeeelhi st pi-wispldesaE, 100
356nm fol l owi ng Conpl ete” conversion of a 100M
of cheprosplyondn addedds snitidte CRGRackng amd ds pregressoftheleraction
_c%lgﬁul a e@% he change in extingction, co%ff' cient due t %ﬂ
% 8‘6’ﬁ%l &2FHEr 1% A8 O 6 RGN b | 208 OFRUBk R SHAHE
| ta, o n e o
el IRy PRE o e e R p T ARRY MRyine

chhpdae enmetsicaf oft He0f M esohftiondscid ewvesd cCPARgenehsured in
substrate concentrations, from1l- 1 OOMallows the K

oxifa 1o edleulisr the hehapgry yiecstiaclinn geeldicionhdye Ui fhy complete
i ft " Enzfyi "

BRREIRE A Bnfi TP OB el SnedslAe! HhY are

cSieglet ap hahes®@ ! thel/raiss dYcsnanedt bhéle rirmfdexctios a8 a range

substrate forr CP&Q having a Kmof 7.8Mand a K at of
op ayhisiratg: copoeBBEBTT, @@@rhﬁﬁ@l\mﬂ@ws thes69 887 kisslon tEnmEyme

inhibitor {Ebi Li . 1.Y309887 i s contacted with CP&
tf R bR el comp b3t o e o of GPGD 28
February 2007 34 Deglutanylation of LY309887 by CP&X

i s measured spectrophotonetrically. A
C: AG2034 (Formula VI)

The GARFT inhibitor AG2034 is is contacted with CPG; 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 dilutiod is placed in a quartz cuvette and pre-warmed to 37°C. 10ul of
enzyrﬁe solution is added to initiate the reaction and the progress of ﬂlt‘; 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 100puM 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 subsfrate concentrations, from 1-
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M callosis the Baf and leatfopfhe soowedy Heollstawing v

stock solution of 10mM LY309887 in 100mM Tri s- HCI

pH7.3 is prepared and used to prepare a series of
dilutions fromO0-100Min 100m 4 Tris-HC pRASEebrudby 2007
9901 of each dilution is placed in a quartz cuvette
and pre-warned to 37C. 10l of enzynme solution is
added to initiate the reaction and the progress of the
reaction is followed by neasuring the rate of change

i n absorbance_at a suitable wavelength. The change in
%%P@‘{l@r

[ f a 100M solution by an excess of CP& is
ﬁ@%ﬁ%&%ﬁgﬁo order to cal culate the change in
extinction coefficient due to the conplete conversion
of 100nnol of LY309887. Wth this data, neasured rates
Br d G298 AvEervada #¥80val ues of nol/nmin. Measurenent of

o e BT KBy Slorbisita TonEPORE” Rivehe imp dp be
i hesemewrepclo be determ ned using Enzfitter con‘p‘uter

software: 15 C. AR034 (Forrmula VI) The GARFT ,
i nhi bitor AG2034 is is contacted with CP& in vitro

Gt .y ALOPSh tar ChBo OB Ao R plietivglly. A stock
SEEEH PPTIAGTELP el Yoy Shscisp e pled Wity o

frepepe epatie of ddetdrasrond 0diGouM k)b B R-HODHH i7c8. 190lof
Tris-HCl pH 7.3, .99041 of each dilution is placed iﬂ@
5&°]é| fion é%P@P?CE %ﬁdl%-%?%ém gresyamadotp #f°C. eﬂ?k} f

S o0ulpiFeT LRl ) Bt By S2RIR0s A0Sl Blon s
fohewsdbe nehsueing ligeratnofadinnsbanadsodbne ®uw duithble wavelength,

wavel engt h. .- The change in extinction coefficient of

. Thezbaugeris exiuition ceeipiont of 2GRN Bilowing completpgpmyersion of

SN BPRE B 8 BN R e e e e B
chitreClANgRtBbIRC QRS &t Qe 1hO QAR tOonAHHB 4T 1Wdidiol of -

this data, nmeasured rates are converted to val ues of
AFBI03H nWith. thismisis uneavaed 161 pHe conveded o waldes pHrmal/mHn.

MAR0E L RS G EIRETL LA WS R Moo AR B HBLY .
100pM allows the K. and I for the enzyme to be determined using Enzfitter

computer software.

Examplelz: Rescue of Tamudex 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
intravenous injection over a period of about 5 minutes. The patient’s plasma

concentration of Tornudex 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

Tormudex is administered a dose of 50 Units per kg body weight of CPG; by °
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35 100M allows the Kmand Ic,at for the enzyne to be
determ ned using Enzfitter conputer soft A
AG2037 (Formula VI1) 5 The GARET i nhi bi {or 2R pifiary 2007
contacted wwth CP& in vitrg and is found to be a
substrate of CP&. C eavage bf AR037 by CPQ is

nmeasur ed spectrophotonetrically. A stock solution of

| OrM A&R037 in 100mM Tris-HCl pH7.3 is prepared and
used to 1o prepare a series of_ dilutions, from0-100M
HERPORMTRGHEN T Byperiog of obo Dimimilehan js 4l Adpstered
BLARSE | PR GHALIE B CBNCIRLE MR Gk AL withdhe
0 enzyne so I'on 1's added to Initirate the reaction
Bhguddie Wity tes Tk, dhaticAciddates she fphlshaweshdayiration of
measuring the rate of change in absorbance at a
‘Eungdsls|te nopriaielsyels.  The change in extinction
coefficient of AR037 follow ng conpl ete conversion of
15 a 100M sol ution by an excess of CP& is neasured in
koS REferagabecul ate -the change in extinction
coefficient due to the conplete conversion of 100nnol
Adamsa@2®E7 et W {010 ‘Redeiead! mepasiorathl riatrebeen] emethoirexate

converted to val ues of_ npl /um ] r nt of the
SRS R by atess Pang Sl DreghL il |
concentrations, from1- | OOMallows the K and Icat
for the enzyme to be determined using Enzfitter 20
RleyputWa q0978)afthe Elimpd] e PRamiResiope of Methoesate. New
toxicity by adm nistration of & A patient who has
a@@é‘?ﬁ“ﬁ@ﬁﬁ%?@?@d}ﬂg-T&ﬁ‘ﬂ%ﬁég@ﬁ as toxic plasma |evels
of Torudex is adm nistered a dose of 50 Units per kg

~ body weight of CP& by 25 intravenous injection over

CGhabgdri By of (Bl tEfzymativ chavagthef methdtedxiitesprplidssm method
concentration of Tonudex is reduced to non-toxic
fogverantioEradpedogeibRoNeiee 339: 38m3déx toxicity by
admi ni stration of CPG and thym dine 30 A patient who
has been adm ni stered Tonudex and has toxic plasna
dig¥e!ss oty 2000y deNniba -ad g&tﬂiﬁc@l ghrmadiieetiof 0B Caltifbtes.”
er kg body weil ght of CP& by :
Clin Phaymacokinet. 39(6): 429-43.

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

Dowell, RI et al (1996) “New mustard prodrugs for antibody—dirécted enzyme

| prodrug therapy: aiternatives to the amide link.” J. Med. Chem. 39: 1100-1105.

 Pranchi F et af, (2003) “Favorable toxicity profile of raltitrexed in elderly patients

for colorectal cancer: a case series.”Geromtology 49(5): 324-7.

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

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

Jolivet, J et al (1983) “The pharmacology and clinical use of methotrexate.” N
Engl J Med 309: 1094-1104. ‘



10

15

20

25

28 February 2007 36 intravenous injection over a
period of about 5 mnutes and is al so adn1ngsm@5ﬁ%hy2007
thym di ne. The thym dine rescues the cellular toxicity
associated with the Tonudex, while the CP&
drastically reduces the plagﬁa concentration of

Tonmudex to non-toxic levels. 5 List of References
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February 2007 39 CLAIMS 1. Use of an enzyne that has
car boxypeptidase G activity in the preparation of a
@RAnment for conbating toxicity caused by an
tr%ﬁrgée% '&Q%FELH?I 5 Formulal, 1 RB RI1 B X g$
R? represents NH; or C,¢ alkyl;

the group B represents a structural fragment of Formula Ia, Ib, Ic, Id or e,
1

A2
\\I‘I/A\ji( “:/N\I( :/
RN Ca A N 56 N

- AF R - I'|\I R -7 At R
la Hp Ic
e
\“ B .
:7:/ sz R
TR N
Id le

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;

R to R independently represent H or C;4 alkyl; -

A' represents C(R®) or N;

A’ represents CH or N;

A® represents C(H)R™, NR® or S;
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RINOR4A wherein Rl represents NH2, OH or CH3; 10

R2 represents NH2 or Cl4 al kyl; the group B represents
a structural fragnment of Forrmula la, Ib, Ic, Id or

/lq ,/N-ga '~A2 RBa NRsSb "ARSc | la H |88|1§9brt51m2007
R5d As R5e 1d le in whichggroups the dashed |ines

i ndicate the point of ring fusion with the 15

At drtad Al mmbpmﬂaﬁlyqeﬁegémecmvmﬂl ongs;i ndicate the point
of attach r%ap the structural fragnents to the

gthegquB EP@S%CHr@TépeﬁT&Qntly represent Hor C 4

&% 6c ent s &£present s
R Yo RS Meh PR Bh et ot el ordt  Beaenis R, or
m%ogé’tﬁer%tlﬁﬂa réredRBaPeNAgRlleye;" epresent CH2, NH, 0
S the group BI-B2 represents CHCH or C=C, R6a to
FiScWHﬁ@E@p@lHjeln@hyalkﬂpresent H or Cl4 al kyl, or Rho
represents C(O R6d, or R6c, together with R b
represents Cl_2 n-al kyl ene; 5 R6drepresents H or Cl4

aX kpresents -CH,C(H)R" or -CH,NR™- (in which latter two groups the CH,
moiety is attached to the fused, pyrimidine-based heterocyclic group);

@ and R™ independently represent H, Ci.¢ alkyl, Cs¢ alkenyl or Cs¢ alkynyl, or
R™, together with R® represents C., #-alkylene;

A® represents O or S;
R® represents H or one or two substituents selected from halo, Ci alkyl and C; 4

alkoxy;
R? represents H or C).4 alkyl;

R* represents -CH,C(R*)(R*")-D;

R* and R*® independently repfesent H or Cp4 alkyl, or R* and R® together
represent =C(H)Rm;

R'° represents H or Cj.4 alkyl;

D represents C(O)OH, tetrazol-5-yl, (CHp)o,--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 ITla or IIIb,

®,0 COOH X COOH
P P
AN : V7N
O OH COOH O OH CcooH
lla llib

wherein the wavy lines indicate the point of attachment of the structural
fragments;
R!! represents H or C(O)R'%;
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X represents -CH2C(H) R a- or -CH2NR7b- (i n which

latter two groups the CH2 npiety is attached to the
fused, pyrimdi ne-based heterocyclic group); R7a and

R7b i ndependently represent H, Cl.6 al kyl, @8Fgbruary2007
al kenyl or C3.6 alkynyl, or 4910 Rib, together with Rho
represents Cl-2 n-al kyl ene; A6 represents 0 or S; Rs
eBresesths H @phe tt S ‘i

hal o P a g DI e s g%zk@(b)b?mmolﬁgﬁ?eigﬂ?s@wéﬁ oy
omeQr two Airkher subRtdtuertyselsetnd omtaRCCRI alkyRabd €D alkSey; and
and ROb independently represent H or Cl4 al kyl, or ROa
and ROb together 20 represent =C(H) R10; R10

tet r Zag%fﬂ yEatd %ﬁlﬁg%& i Egﬁ{e%%gﬁn%a ant SRl MY

th@g;ebﬁﬁutedéppas@rmom@(ah)mms, then D may al so represent
H, or D represents a structural fragnent of Fornula

111a or 111, OCOO—ICO_O—| (P()—ICQOH(PO—|COO\I25
|dr'a%h£fﬂ14&eutmﬁ§§bééﬁfahfe SARUNG/bE Rvart ifdESRE € the point
of attachnent of e structura ragnents; R

represents H or C(O R12; 28 February 2007 41 R12
represents H or n bstituted by C(OCH. a

ti onariacadpngt $ Evﬁ édl Wﬁer%@e SRtiolae sqmpaved ot Formula Tis
%‘bEExId ehect
al oxIe an[gﬁul% L‘?I’ ﬁ?i g@mh‘g“l %n@#ﬁgrojggrfﬁg%%n or
\A@EiﬁlO3§5(FbﬂmmlaMHgJ part of al koxy groups, may 5 be
substituted by one or nore hal o atons;

3. Use according to Claim 1 or 2 for combating toxicity in an individual who

has one of'more clinical markers of toxicity caused by the antifolate compound,

4. Use according to Claim 3 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 administration of the compound.

5. Use according to Claim 4 wherein the predetermined plasma level of the
antifolate compound indicating toxicity is 1uM at 24 hours after administration of

the compound.

6. Use according to any of Claims 1 to 5 for combating toxicity in an
individual who has one of more clinical symptoms of toxicity caused by the

antifolate compound.

7. Use according to Claim 6 wherein the clinical symptom of toxicity caused
by the antifolate compound is selected from anaemia, anofexia, asthenia,
dehydration, diarrhoea, fatigue, fever, hepatotoxicity, hyperbilirubinaemia,
leukopaenia, mucositis, myelosuppression, nausea, neutropaenia, rash, reversible

transaminitis, stomatitis, thrombocytopaenia and vomiting.
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or a pharmaceutically acceptable salt and/or solvate
thereof. 2. Use according to Claim1l wherein the
antifolate conmpound of Forrmula I is 10 Tonudex
(Formula V), LY309887 (Fornula V), AG034 {¥Eebinagy 2007
VI) or A®&037 (Formula VIl); 3. Use according to
Claiml or 2 for conbating toxicity in an individual

who has one of nore clinical nmarkers of toxicity
caused by the antifolate conmpound. 15 4. Use according
80 O disn &catdingitn anieofcClaitng dl tordr kKar caapbatipg toxicity g an

.pl | | . af i fal d
e e G v

given tinme after adm nistration of the conpound. 20 5.
Use according to Caim4 wherein the predeterm ned
¥l as mlseaceirding to Kdaimeth whersinathe individolrisl administered thy folate

toxicity is 1 Mat 24 hours after adm ni stratiaon of.
tm@w%%aﬁ feeng Prigida e syige ﬂ‘zftt Fis %?ﬁd‘gPXa’P%dsf%@ Y- 5
for conbating toxicity in an 25 individual who has

one of nore clinical synptons of toxicity caused by
tlde dikcistairding te Gigioushevherzin tbe éndividoalds admindstezed the late

wherein the clinjc S tQ f toxicity.caused. .
PRI OB 285t E%ﬁ%%ﬁ%‘% i ?lé%?aéﬁ‘)wsgﬂ%ﬁ%@rﬁ%\‘,ﬂgx
anorexia, asthenia, 30 dehydration, diarrhoea,
fatigue, fever, hepatotoxicity, hyperbilirubinaen a,

l1¢ uk ofiZse ricenrdimgdo €ll4ims§ winpeinotho pptieiduilas admimisterad the folate
neut r opaeni a, rash, reversiblaﬁﬁtrans mnitis

Pl Tee ARG dC ico BaHICa Tiah 125 oTRTRGXARCPtgse G activity
%ﬁgg’}gﬁ{aﬁy% tandusB, Use€ according to any of Cains 1
t'o or-co

ating toxicity in an individual who is
adm ni stered a fol ate pathway rescue agent. 5 9. Use
according to_Claim8 wherein the individual

3 nilsedreroltte PROMEY doscHa ARy MRk RisBA 0T B egicapsnt
L@ﬁccﬁ@%&éﬁ&t&ﬂ@i‘fy %%gcli:ﬁ? gﬂé%ﬂ%l%&é Q@Iﬁﬁoﬁd‘iﬁtﬂoﬁhﬁ?&l_ abQlefined

ng to erein the individual is
afrglains | eratlainh e ihehatdividual who is administered an enzyme that has

carboxypeptidase G activity.

13.  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 as defined in Claim 1 or Claim 2.

14.  Use according to any of Claims 8 to 13 wherein the antifolate compound is
an inhibitor of dihydrofolate réductase (DHFR) or of glycinamide ribonucleotide

forinyltransferase (GARFT), and the folate pathway rescue agent is leucovorin.

15.  Use according to Claim 14 wherein the antifolate compound is L'Y309887,
AG2034, or AG2037.
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pat hway rescue agent after the enzynme that has

car boxypeptidase G activity. 10 11. Use according to
Claim8 wherein the individual is admnistered the
folate pathway rescue agent and the enzyme2$ Fabruagy 2007
car boxypepti dase G activityg43substantially

si mul taneously. 15 12. Use of a folate pathway rescue
agent s acbedipgepanpbi Onimd 8 & 1Edheasiirnht antffolate compound of
conbating toxicity caused by an antifol ate conpound of
Fermulagl 15 asinhdsifoned thymidylag mnthase (E8hiand2he dolgte pathway
irgs%i Vi deu {S o.di.r§3 adm ni stered an enzyne that has
carg%%f)l ptl%fg%é G activity. 20 13. Use of an enzyne
that has carboxypeptidase G activity and a folate

pat hway rescue agent in the preparation of a

rédi cafrericcdrdingdo fait ke wheseirciheyantifdate sempgungnof Formula I
an ifo%late conmpound of Forrmula | as defined in Claiml
O “CPHIMY 2. 14, Use according to any of Clainms 8 to

13 wherein the antifolate conmpound is 25 an inhibitor

of di hydrofol ate reductase (DHFR) or of gl ycinam de
8bondékeconding foorin pf tGlaimst briasly (haRRThe enrgmenthat has
folate h rescue agent is | vorin, 15., Use
SRR RIS ey b Ere 1 AeHESE AR b kebsis g
is LY309887, AXR034, or AR037. 30 28 February 2007

43 16. Use according to any of Clainms 8 to 13 wherein
tlIBe aniiscfactaadieg tcoangoef{dainis 1 Bdrdnot eombatmg doxicitshéaviseddry an

f i dyl at th TS), .and .t .. at e. path
P sgmpunes o RomraR don & pfgad “sheof hig el or o
GsRhd0 st et @h Rah e ABhhiel@drtrERTRAYNFuRTpHIE18ULia (MS),
i s Tomudex. 18. Use according to any of Clains | to 17

wheriasisn extratenineypregnanay ahd graft us. sl gieptse darsasinGnistration of
g‘iqtiv.it i s _at ri:\ddose of about 50 Units per kg body

qu tggompou

20,  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,
RA, MS, psoriasis, extrauterine pregnancy and graft vs. host disease in an

individual who is subsequently administered an enzyme that has carboxypeptidase

G activity.

21.  Use of an enzyme that has carboxypeptidase G activity in the preparation
of a medicament for complementing the therapy of a disease selected from cancer,
RA, MS, psoriasis, extrauterine pregnancy and graft vs. host disease that is being
treated by administration of an antifolate compound of Formula I, wherein the
medicament is for combating toxicity caused by the antifolate compound of

Formula L

22.  Use according to any of Claims 19 to 21 wherein the antifolate compound

of Formula I is Tomudex and the cancer to be treated is cancer of the breast, oVary,
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19. Use according to any of Clains 1 to 18 for

conbating toxicity caused by an antifolate conpound

of Formula | in an individual who is being treated for

a disease selected fromcancer, rheunatoi d28ekFrnany2007
(RA), multiple sclerosis (May, psoriasis,

extrauterine pregnancy and graft vs. host di sease by
achtdrifiestungtiiver] @bstatdSpdndfag bt blofladh,corGmPakIbcel ZRng Waficer
of an antifolate conpound of Forrmula | as defined In
GNSGRA), sralignast mesgthelipmaes qgrciivamaef uinewn arimeny. canent
for treating a condition selected fromcancer, RA

M5, psoriasis, extrauterine pregnancy and graft vs.

hppst  diyseeassrdiny @hngGfidIging 19ual2 1 Wikeréis 184/ REFEMENddmpound
adm ni stered an enzynme that has carboxypepti dase G

adft Farimwa 1 251 LYBEB85T arginthercayeas to thet tréades is cancer of the breast,

car bo eptidase G activity in the preparation of a
%Z%ﬁﬁ%ﬁ?%?fe%nm ementing the therapy of a disease
sel ected fromcancer, 25 RA, M5, psoriasis,
extrauterine pregnancy and graft vs. host disease that
it beilsg accerdingdolmy ad Glaiinst1P40 26 rwhekein theaarttiffloteatompound

f F I in th di t is f
GEAREAPA 424 e s te b EEHSD S TR SFEPT PN S5 ik tpncet
q{wlmlﬁgﬁywv\lzmbhwgg_ 22. Use according to any of O ains
19 to 21 erein the antifolate conpound of Formula I

is Tonudex and the cancer to be treated is cancer of
the breast, qvary, 28 _FEehruary 07 44 col rectum

P ver Urastoding ®saf of GLams 0de Attt it coimpound
GelAGI03n%hnaaNE @hincet NG Ghatel® b IDRN turBRFOLIE dsOfPadRfanced,
carci noma of unknown primary. 23. Use according to any
ohet@itations ré@uteot Dlidwhweoei n t he antifol ate conpound 5

of Formula | is LY309887 and the cancer to be treated
is cancer of the breast, colon, lung or pancreas. 24.

Uge ace ehidaail Sy cBinpfbiak B8 atffolfle SdmPOSIEO M FSRRIa T as

antifol ate conpound is AG034 and the cancer to be
tdefatedboe br €am ¢aorc?r and eh enzypae dbkat, hdsucagb@gpemidase G

%gti‘rftl%;-anorm or | ynphonsa.

27. A therapeutic system according to Claim 26 further comprising a folate

pathway rescue agent.

28.  An ex vivo method of cleaving a terminal L-glutamate moiety from a
compound of Formula I as defined in Claim 1 or Claim 2, the method comprising

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

29.  An ex vivo 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 compound of Formula I,
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25. Use according to any of Clains 19 to 21 wherein

the antifolate conpound is AR037 and the cancer to

be treated is a solid tunour, such as an advanced,
metastatic or recurrent solid tunour. 15 2628Kebruary 2007
t herapeutic system conprisingg an antifol ate conpound

of Formula | as defined above in Claiml or 2, and an

enzy nmeconbidting) aghe C asrapoihide RF I Basfild> I aeit Vint Venz@fe 2that Aas
therapeutic system accordomg to Caim26 further
ti

coRpryBenigase Gacaviey unsier horditionssudle thay eleavage 8f thencosypound
vivo neth of cleaving a termnal L-glutamate noiety
P8R %rgi(rjrpound of Formula | as defined in Claiml or
Caim rﬁomfdi*ﬁlﬁﬁﬁé hosl ak DO it Y cledvnge QR HRCAOnYdubd 8f Formula
conmpound with an enzyne that has carboxypeptidase G
daviewtimg. 29. An ex vivo nethod of determning the
rate and/ or extent of cleavage of a conpound of
Formula | as defined in CCaiml1 or Claim2 by an
ST Y MeA thdhod Q&or(ﬁfi’% ROCYREPIY dReRidtRGhbMidrhe srtéi)ecomprlses
nmet hod conpri si ng: provi ding the conpound of
Foemitariagthe @8ouFd bnd/ar mnza&ﬁatlon 6f therpapoumbof Fremula L.
conpound of Forrmula | with an enzyne that has
car boxypepti dase G activity under conditions such that
o122V aganithod NecGaMRONN aif 200 OFCYS wifth(ln MBI h6KildMe step
the rate and/ or extént o eavage of e compound
Rvmmls@s ménitorimgehe sriomnt aﬁd)’or foncenttadicn &d ooe of mgrdhlfeak-down
m 29 wher ei nonitoring step conprises
I5P6 I{C&qfﬁ]éefqggpﬂgﬁég(ﬁ{%%? r concentration of the
compound of Forrmula I. 10 31. A nethod according to
Claim?29 or 30 wherein the nonitoring step conprises
B2ni t dkn rey tihe metbodtofacdéving @onaepéurdt campiding ree stouctural

rit_lr)argleneg{&a}ko YmVIerOdUCtS of the conpound of Fornula

R
Ly
K Nj)J\OH Vil
o R

the wavy line indicates the point of attachment of the structural fragment;

wherein

AS represents O or S;

R® represents H or one or two substituents selected from halo, Ci4 alkyl and

Ci4 alkoxy;
R® represents H or Cy4 alkyl;

R* represents -CH,C(R™)(R*)-D;
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32. An ex vivo nmethod of cleaving a conpound

conprising a structural 15 fragnent of Fornul a VIII,
RBRBO " g6 NY"OHVIII ORA4 wherein 20 the wavy

| ine indicates the point of attachment of t@&&February2007
structural fragment; A6 repgesents O or S; R8
represents H or one or two substituents selected from
het qind QL P4ingbenbiedrep2iretlH 4ol 1,R% REPLRS R Sogddther
or Cl4 alk ﬂ{é{lm rggrgsents -cwg%?)(mb) D, 28 et
FremesmﬁyCQ%W 46 R9a and R9b i ndependently represent

or_Cl4 al and ROb together represent
%( sgnts%ér? @nts H or ClL.4 alkyl; D represents
CiGQ)e eﬂt@t@(@ﬁgﬁ Stebthaol GG €H Y, ! %& wﬂeﬁnR%ald R*

and b 5 together Jepresent = H)Rl , then D may
dbgathererspresentt=G(H)B/°, thenepr m}a il mpmcmtuﬁx or d» represents a

fragme of For , O COON COOH OPCH
é&b&“ gqg’@@ﬁ-?% %‘b"rif swherein the wavy |ines

i ndi cate the point of attachnment of the structural
fragnments; R11 represents Hor C(O R12;

® -0 COCH ¥ COOH
i 2
O OH COOH O OH cooH

lia b

wherein the wavy lines indicate the point of attachment of the structural
fragments;

R represents H or C(O)R'%;

R!? represents H or phenyl substituted by C(O)OH and optionally substituted by
one or two further substituents selected from halo, C;4 alkyl and C; 4 alkoxy; and

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,

the method comprising contacting the compound comprising the structural

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

33, A method according to Claim 32 wherein the compound comprising the

structural fragment of Formula VIII is an antifolate compound.



R12 represents H or phenyl substituted by C(O OH and
optionally substituted by one or two further
substituents selected fromhalo, Cl.4 alkyl and C1,4

al koxy; and 15 alkyl, alkenyl and al kynyl @8dighsuary007
wel |l as the al kyl part of alggoxy groups, may be
substituted by one or nore halo atons; or a

phar negausf gaddymralgHas RhbosAlcptiasnd/® actiatyViattBe preparation
thereof, 20 the nethod conprising contacting the

cinp suadicagstp fors fargbating tgxwuttoau@% by pagwtifalatefcompound of

For nu [ ], w th. enzynme that has carboxypepti dase
ép"ar%“PF\?‘(if%ﬁs %ﬁg{‘fle%ln?g]taﬁ%é%accor ding to Caim32 wherein
t he conpound conprising the 25 structural fragment of

Formula VIIl is an antifol ate conpound. 28 February
07 47Us4 acagedingtto any eh&iams { Ha25mas4, or a therapeutic system

car bgxypept. da G.activity in the.preparatj ._of
ORISR 2Bt ohg eird pocprife ARGt Blpimd 26% 33,
aphdréialiRd & o A dek '
B B oK o e iy (Sl pblidass G,
o a3igrivgivedherhed wipely hasccaghosypentidassdd adlivity. t o Ol ai m 26

or 27, or a nethod according to any of Clains 28 to

33, wherein the enzyne that has carboxypepti dase G
activity is carboxypeptidase &, or a derivative

t hereof which has carboxypepti dase G activity. 28
February 2007 SEQUENCE LI STI NG <110> PROTHERI CS
MOLECULAR DESI GN LI M TED <120> USE OF ENZYME <130>
PROBV/ P3259BPC <140> PCT/ GB2005/ 000751 <141>

2005- 02- 28 <150> GB 0404487.1



. <151> 2004-02-28 <160> 1 <170> Patentln version 3.1
<210> 1 <211> 415 <212> PRT <213> Vari ovor ax

par adoxus <400> 1 Met Arg Pro Ser Ile H s Arg2¥iebiiagy 2007
Ile Ala Ala Val Lau Ala Thr 1 5 10 15 Al a The Val

Ala Ay Thr Ala Leu Ala G n Lys Arg Asp Asn Val Leu 20

25 30. The 4 nSHNGEF 215H6Asp G u G n Pro Ala Val

45 Lys Leu Val Asn Ile
<1107 G‘LFE’T%“%%%L@H%D%S@&W% YWudyile Ala 50 55, 60
<1205 Aﬁs@ é’é@uﬁl Asn Phe Lau Gu.Ala Gu Lau Lys Asn Let
he Thr 65 70 75 80 Val Thr Arg Sex Lys Ser Ala
<130> GmBﬂt/@tazmtpcVal Ay Asp Asn Ile Val. 85 90 95 dvy Lys
Ile Lys Gy Arg Ay Gy LysAsn Leu Leu Let Met Ser Hi s

<140> 1909/QEIE08/DO0ONBt Asp Thr Val Tyr Let Lys Ay lle Let
<141> MOA510¢s2A a Pro Phe Arg 115 120 125 Val Gu Gy Asp

5 SGAIaT Ay Pro Gay Ile Ala Asp Asp Lys Ay 130
:isgi %%ﬁ %éés% February 2007 dy Asn Ala Val Ile Leu His
' ys Leu Leu Lys Gu Tyr Gly :
<160> 1

. €170> PatentIn version 3.1

<2lo> 1
<211> 415
<212> FRT
<213> Variovorag paradoxus

<A00> 1

Met Arg Pro Ser Ile His Arg Thr Ala Ile Ala Ala Val Leu Ala Thr
1 5 . 10 15

Ala Phe Val Ala Gly Thr Ala Leu Ala Gln Lys Arg Asp Asn Val Leu
o 20 _ 25 - 30

. Phe Gln Ala Ala Thr Asp Glu Gln Pro Ala Val Ile Lys Thr Leu Glu
35 . - 40 45 T

Lys'Leu\Val Asn Ile Glu Thr Gly Thr Gly Asp Ala Glu Gly Ile Ala
" 50 55 - 60 ‘ :

‘Ala Ala Gly Asn Phe Leu Giﬁ_Ala Glu Leu Lys Asn Leu Giy’Phé Thr
65 L - 70 75 . 80

Val Thr Arg Ser Lys Ser Ala Gly Leu Val Val Gly Asp Asn Ile Val
' 85 : 80 ‘ ' 95

Gly Lys Ile Lys Gly Arg Gly Gly Lyé-Aén Leu Leu Leu Met Ser His
. 100 . 105 , 110

Met Asp Thr Val Tyr Leu Lys Gly Ile Leu Ala Lys Ala Pro Phe Arg
115 120 125

Val Glu Gly Asp Lys Ala Tyr Gly Pro Gly Ile Ala Asp Asp Lys Gly-
130 135 . 140



145 150 155 160 Val Arg Asp Tyr Ay Thr Ile Thr Val
Leu The Asn Thr Asp Gu Gn 165 170 175 Lys Ay Ser
Phe Gy Sex Prg Asp Leu Ile Gn Gu Gu A a LassFdiary 2007
180 185 190 Ala Asp Tyr Vet Leu Sex The GQu Pro Thr.
Ser Ala Ay Asp Au.Lys 195 200 205 Lau Ser Leu Gy
Thr Ser Ay Ile Ala Tyr Val Gln.Val Asn Ile Thr '210
Gly Rs@ P8a 220 QeylquyBip\Thr Sep Missley Foglys Al WaSF¥o G n
145 Leu Ay Val!¥sn Ala 225 238235 240 Leu VaP°Au Al a
Ser -Asp Leu Val Lau Arg Thr Met Asn Il e Asp Asp 245

250 5 L S a hr Ile
vat s g (2 oot P S St R 2E RSB O e
Pro Ala Ser Ala Thr Leu /Asn Ala Asp Val Arg 275 280
285 Tyr Ala Arg Asn Qu Asp The Asp Ala Ala Met Lys
Lys Gy er e @lyused ar?86p 285 Re0cLARLY Ala ABArEy@ hedys Lys
Leu Reo Gu Ala Asp V@b Lys Val Ile V&P 305 310 315
_ 320 Thr Arg Gy Arg Pro Ala The Asa Ala Ay Gu dy
: Gy Lys Lys Leu 325 330 335 Val Asp Lys Ala Val Ala
Ala Asprgwr 1‘%@ e sBeg ?'PEAF%“ &Y -@ysefh%lﬁ_ﬁgf élsé Cl¥1H¥S 345 350
Vi IBEGI_u Gu Arg TA DGI'-y ply.Ay ThAXx  Asp Ala Ala Tyr.
Ala Ala Leu. 355 360 365 Ser Gly,Lys Pro Val Ile GQu

Len SeroSbu le8Y ﬂgrySe&eéﬂ.yP F O @Y TiReyE ¥inl¥E1 Asn Iie Thr
210 -+ a1k . 220 - -

Gly Lys Ala Ser Eis Ala Gly Ala Ala Pro Glu Leu Gly Val Asn Ala
225 230 235 _ . 240

Leu Val Glu Ala Ser Asp Leu Val Leu Arg Thr Met Asn Ile Asp Asp
245 250 255

Lys Ala Lys Asn Leu Arg Phe Asn Trp Thr Ile Ala Lys Ala Gly Asn
260 - 2865 27Q

val Ser Asn Ile Ile Pro Ala Ser Ala Thr Leu Asn Ala Asp Val Arg
275 280 285

Tyr Ala Arg Asn Glu Asp Phe Asp Ala Ala Met Lys Thr Leu Glu Glu
290 ‘ 295 o 300

Arg Ala Gln Gln Lys Lys Len Pro Glu Ala Asp Val Lys Val Ile Val
305 _ 310 . 315 - . 320

Thr Arg ély Arg Pro Ala Phe Asn Ala Gly Glu Gly Gly Lys Lys Leu
325 : ©. 330 _ N 335 -

val Asp Lys Ala Val Ala Tyr Tyr Lys Glu Ala Gly Gly Thr Lew Gly
340, - - 345 350

Val Glu Giu Arg Thr Gly Gly Gly Thr Asp Ala Ala Tyr.Ala Ala Leu
- 355 360 ’ ‘ 365

Ser Gly.Lys Pro Val Ile Glu Ser Leu Gly Leu Pro Gly Phe Gly Tyr
370 = 375 : 380



370 375 380 28 February 2007 His Sex Asp Lys Ala G u
Tyr Val Asp Ile Sex Ala Ile Pro Arg Arg 385 390 395
40D Leu Tyr Met Ala Ala Arg Leu Il e Net Asp Las Kebyuary 2007
Ala Gay Lys 405 410 415 '

His Ser Asp Lys Ala Glu Tyr Val ARsp Ile Ser Ala Ile Pro Arg Arg
385 - 380 . 385 . 400

Leu Tyr Met Ala Ala Arg Leu Ile Met Asp Leu Gly Ala Gly Lys
' 405 410 415



