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1 USE OF CARBOXAYPEPTI DASE G FOR COVBATTNG ANTTFOLATE
TOXICITY The present invention relates to

an enzynme having carboxypeptidase G actlv||mlmlmuummmm”m
particular to its use in conbating toxicity caugg LDy
autifolate 5 conpounds. Natural folates are use

cells in the fol ate pat hway to synt hesi se DNA, RNA

and in protein synthesis, and!are therefore essenti al

dietary requirenents (Jol ivet et x1,1983; Pinedo et
al, 1976 Col dman 1975). 10 The three enzymes in the
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thym dyI at e synt hase (TS) and gl yei nam de
ri bg}gucl eotjde fornyltransferase .(GARFT). DHFR and
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Ser Fompopadsgl ycine with the formation of
nmet hyl enet etrahydrofolic acid (MHF). MIHF, under the
influence of TS, donates its arethylene group to
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nent of the TS reactio
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to the nmethyl group of thymidylate (dTMP). Thus, for

1@very nol ecule of dTWforned, a nolecule of THE is
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converted back to THE so tha cycl e shoul d conti nue
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iy og 95 n%l -I:c!as{ 1't:s A }rlgn% gfrgxfp% ldeoxyun({yhc acid to form fliymidylate, an

essential cormponent of DNA. Impoz’cantly, in the TS reaction, tetahydrofolate

(TI—IF‘) supplics reducing equivalents for the conversion of the methylene group of

20 MTHEF to the methyl group of th;&nidylate (dTMP). Thus, for every molecule of
dTMP formed, a molecule of THF is converted to dihydrofolate (DHF). DHF
must be converted back to THF so that TS cycle should continue producing
dTMP. This reaction is catalyzed by DHFR which utilizes NADPH as the
reductant, DHFR also catalyzes the conversion of foiic acid to DHF..

GARFT catalyzes the third in the series of ten reactions required for de rnovo
. purine biosynthesis, the conversion of glycinamide ribonucleotide to
formylglycinamide ribonucleotideluﬁlizi.ug 10-formylTHF as the formyl donor.
GARFT occurs in marmals as a- tr-ifuncﬁogal protein which cataiyzés the second
30  and the fifth steps on ‘this pathway in addition to the third. GARFT activity resides

in the carboxy-terminal portion of this tii-functional protem. De rove purine
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GARFT occurs in mammals as a trifunctional protein

whi ch catal yzes the second 30 and the filth steps on
this pathway in addition to the thud. GARFT activity
resides in the carboxy-termnal portion of this
tii-functional protein. De novo purine 2

bi osynthesis |l eads to the formati on of inosine
nonophosphat e, the precursor bf ATP and GTP necessary
for RNA formati on and of dATP and dGIP necessary for
DNA formation. 5 Inhibition of DHFR | eads to a

deficiency. of .dT ecause F .cannot . be, recycled for
B e e
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death, Direct inhibition of TS Iikew se leads to a

def P& elRER2tse dTMP and cel | death. Direct inhibition

of GARFT |eads to depletion of purine nucleotides,
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cellular replication. -Actively proliferating tissue,
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L0 ¥l StvexGE! ry Lhehid RliR0GE1dMe MhKbedh o 2HRCAT 28 i
MT aéuﬁxmmoru%ygﬁhsﬁg%g?ect %0 an%l_i s used ins%nﬁee
t r Q¢ BréBleyen fl98) anhiseqn inpbrist hempadPedf Fadous sherpothgapeutic

M G T T iy Ty

us el bty ofight MITKtand éfl activeanqtbolitonig dgoughftasinbibitionf DHFR
no a frequent. ' i.n ' ; j . .

o . - tion., Activel
BT T S P LB e gt
| e pkeifirating (tlduk) sull as mbligiahiselle atelintgeneal suwh sasitive to this
ost eosar.cona. " - ating effect

cellular interference by MTX. In addition, MTX has immunomodulating eﬂecis

20 and is used in the treatment of a number of other diseases, such as rhewmnatoid
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- arthritis (RA), multiple sclerosis (MS) and psoriasis. Application of high doses of
MTX, usually administered as a prolonged infusioz:}: is nowadays frequently used
in patients with Non-Hodgkin’s Lymphoma (NHL), acute lyrnphoblzistic leukemia

(ALL) or soft tissue tumours such as ostegsarcoma.

Although actively proliferéﬁng malignant tissues are most sensitive to MTX, MTX
can still be toxic to healthy cells in a'dose and time dependent manner through two
principle mechanisms. The first is common to all antifolates. This mechanism is

through the inhibition of DNA synthesis and cellular metabolism, which is the

30  underlying mechanism that is responsible for MTX’s cytotoxic anti-cancer action.

The risk of significant toxicity to healthy cells 'cqn'elates with increasing doses of



-1 C Although actively proliferating malignant tissues
are nost sensitive to MIX, MIX can still be toxic to
healthy cells in a dose and tinme dependent manner

t hrough two principle nmechanisns. The first is conmon
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20  progression of renal tubular déma'ge, eventually leading to the death of the patient
(although 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 anélogous 7-hydroxylation of the compound. 7-OH-MTX
25  toxicity océurs at hich MTX deses, while the +ypzc&1 administered doses of the
further antifolates described herein would only be considered to be ‘intermediate’

doses for MTX.

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

30  routinely included in MTX therapeutic regimes:



(al though nortality can occur even in the absence of
total renal failure). Renal toxicity has been recorded
with other antifol ate conpounds, but this may not, be
due to an anal ogous 7-hydroxyl ation of the conpound.
7-0H MrX 25 toxicity occurs at high MIX doses, while
the typical _ adm ni stered doses of the further
antlfolates “described herein voul d only be consi dered
to be "internediate’ doses for MIX As a result of
fatal outcomes frorzi MxXx toxicity, protection
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the solublllty of MIX and thus prevent MIX
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despite these precautions,. prolonged MIX-. clearance
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clearance due to diug-telated renal insufficiency may develop and lead to severe
and life-threatening systemic toxicities, such as myelosupprassion, mucositis,

20 hepatitis .and demmatitis.. In the past, several attempts have been made to .
ameliorate éysterﬁic MTX toxicity in such patients. First, haemo- or peritoneal
dialysis may enhance MTX clearance but usually resultrin only small and transient
decreases of toxic serum MTX levels. Second, adminisiration of thymidine or an

intensified leucovorin rescue may lower systemic MTX toxicity but does not .

25  enhance MTX excretion.

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

design was based oﬁ the burgeoning knowledge of folate-dependent pathways and



20 hepatitis and dermatitis.- In the past, severa
attenpts have been nade to aneliorate system c MIX
toxicity in such patients. First, haenp- or peritonea
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Thus in rational design and in structure-based design stud1es, two new classes of
antifolate enzyme inhibitors were elaborated: divect inb:ibitors of TS and direct

20
inhibitors of one or both of the two folate-dependent enzymes' of de novo puring
synthesis.  Members of each class included both classical and nonclassical types.
After preclinical evaluation, éeveral of these have moved into clinical trials. To
date oniy two new antifolate compounds have been -approved for routine use;
25 Tomudex (D164, raltitrexed) is curently 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 ineffective against colon cancer.

30 Antifolate development continues. Based on the immense body of Imowledge

now extant on antifolates, specific aspects of the mechanism of action have been



or purine synthesis to cell death varied in different
cell types. These data suggested that inhibition of
one of these pathways individually mght (at |east in
sonme cases) be therapeutically superior to the dua

i nhi bition induced by MIX. Thus in rational design
and in structure-based design studies, tw new cl asses
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dr ugss o a@ivéﬁﬁma@mtmay@emmb@nbemmemmj or clinical
advantages Firstly, it-would.io mnimze toxicity

caused by the antifolate drugs. It also allows a

hi gh@bxfesRRiG.{(0RrG,)adk kiil-8doeadaRrmauiiSork Psd¥@omonas sp.

adm ni stered, potentially I eadi ng to a greater
cl birie BS-16dnavereplassified ap §miovora artadoypshind ipiagirerdependent

20 ©f fl]b&ﬁg YrdiBY of B906 Ufel 060 BRfton RalpBR &Rrddd€1981; Chabner e
al, 1972; McCullough et al, 1971, Mnton et al, 1983; and Shérwood et-al, 1985).
CPGZ has a relatively restricted specificity and hiydrolyses the Gtermjnal glutamic

.acid residue of folic acid, paly—glutamyl derivatives of folic acid, folate analogues,
eg methotrexate, and sub-fragments of folic acid eg, p-aminobenzoyl glutamate
(Minton er al, 1983). ‘To date carboxypeptidese enzymes have -only been
characterised in a small pumber of Psaudomonas sp. and can be separated on the

basis of their substrate affinities for folate and its analogues (Kalghatgi and
Bertino; 1981).

Sherwood et al (1985) have previously reported that CPGs follows Michaelis-
Menten kinetics with X, values of 4uM for folate, 8uM for MTX, 34uM for 5-



clinical prom se of a nunber of drugs that have not
progressed through clinical trials. Furthernore, as
toxicity associated with antifolate drugs is normally
15 duration-related rather than dose-rel ated, the
ability to rapidly renove excess free drug at a given
time point nmay be therapeutlcglly very useful.

Car boxypepti dase & (CPR) is'a fol ate- degradlng
enzbnne from Pseudononas sp. strain RS- 16 (now
reclassified as Vcriovorax paradoxus) and is a
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20  fiveamembered ring’ containingA® in Formula I, see below. Furthermore, the
mustard prodrug p—amnobenzoyl glitamate derivatives assessed by Springer et al -
(1995) suggest that modifications on this benzene ring may be detrimental to
carboxypeptidase activity. Tommndex, by contrast, has a thiophene ring at this
position which is not an isosteric reialacement for the benzene ring. Thus
25 Tomudex, aloﬁg with other antifolates with a thiophene at this position such as the
‘GARFT inbibitors 1Y309987, AG2034 and AG2037 (McGuire, 2003) would not
have been predieted to be substrates of CPG;  Similarly, the furan-based
equivalents would also not have been predicted to be substrates of CPGa.



1

assess whether any of the new antifolate drugs are
substrates for CP& cleavage. Prior to 'the present
invention, it was not known whether any fol ate
conmpounds other than folic acid, MIX, 5-nethyl THF,
and 5-forryl TIFF were substrates for CP&. It was
not known, and could not predicted,, whether any of
the new 15 generation of antffol ate drugs are
substrates for CP&Q cl eavage. W have now shown t hat
Tormudex (raltitrexed) is"a substrate for CP& and has
a Kmof 7.8Mand a krat of 24/s as neasured_.
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car-boxypepti dase c}%vit .. Tonaudex, by contrast, has
a tWPG% @ﬁ§9PPﬁﬁm§P mulalyosition which is not an
i sosteric replacenment for the benzene ring. Thus 25
Tonmudex, along with other antifolates with a thiophene
at this positiopssuch as the RGARFT i nhibitors
LY309987, A&203% and AR037 Quiregy® 2083) woul d not
have been predi g “ at es] of

ed+q be s Q2.
Sinilarly, th /fu‘a - bas Qi E%P aljso not
have been predictked to/b subStra es.o4_CP .S
Anfi f ol at eRconpdunds—dre useful i@ 'trdating a range of

medi cal conditions, particularly cancers, and being
able to - conbattoxicity associated with these
gompayeds will significantly increase their
therapeutic value. s A first aspect of the invention
pr ok wewseptshdlnOH o Heonbat i ng toxicity caused by an
ant'i%h@%gmq@@Qg@ggdgﬁ;Fornula I, RB RL RBONJBX

as .
the group B represents a structural fragment of Formula Ia, Ib, e, 1d or fe,
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in which groups the dashed lines. indicate the point of ring fusion with the
pyrimidiny] ring and the wavy lines indicate the point of aftachment of the
structural fragments to the group X;.

R** to R*® independently represent H or C;.4 alkyl;



R2 N OR4 10 wherein. Rl represents NH2, OH or CH3;
R2 represents NI-12 or .4 alkyl; the group B
represents a structural fragment of FormlLila la, Ib,
lc, Idor le, ";/A .;~N.;BAs A2 Rca N R55 A4 R5C

15laHIblc 1\ B-82 Rd A5 Rse Id le in which
groups the dashed lines indicate the point of ring
fusion with the pyrimdinyl ?ing and the wavy lines
i ndi cate the point of attachnent of the structural
fragnents to the group X;. 20 Rsa to R' independently

reprqsent 1.1 alkyl; 9 Al represents C(R6) or
“?Pé‘ﬁ?“”é%g&etg’d&b or N, A3 represents C(H) R66, NR 61
or 32 1 desaftdlcAR; kndependent |y represent CH2i NTH, O or
the grou B2 represents CHCH or C=C; R6a to
mﬁﬁ@&m@i%p@e ent Hor Cl.4 allcyl, or R6a
repreg&p Cﬂ(}ﬂ, ), Nioget fer with R7b '
represents. %f% 1 Se ene’ 1iPF%Bd represents Hor Cl_4
al I ﬁgclgroumﬂ Py r@m@@ﬂ&ﬂim@q H R a- or -CH2NR b- (in

r t ro e Ll i€ hed
?h&t}o gepena/éo tl rﬁeali‘%gent %Igos S ﬁ&? éPfg)Igyc I%f%sl_ems ?%(t)g?
R%, tooethel with R™ represents Cy. n—aﬂcylene

- RY represcnts Hor Cy4 allyl;

10 X représents —CI-I;C(H)R“—pr ~CH,NR™- (in “which latter two groups the CH -
moiety is attached to the fused, pyrimidine-based heterocyclic group);
R™and R™ independently represent H, Cj.¢ alkyl, Ca.¢ alkenyl or Cs.¢ allynyl, or

R™, together with R represents Cy.5 n-allylene;

15 - A’ represents O or S;

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

alkoxy;
20 R} represents H ot Cy4 alkyl;

R* represents -CHgC(Rg “HR)-D;
R and R®® independently represent H or Cj4 allyl, or R™ and R* together
represent =C(H)R1°'

25 R represents H or Cp4 alkyl;
D represents C(O)OH, tetrazol-5-yl, (CHp)o-NHR', or, when R™ and R
together represent'=C(H)R1°, then D may also represent H, or D represents a -

structural fragment of Formula IITa or IIb,



1

R7a and R b independently represent H Cl.6 al kyl,
C3_ 6 allcenyl or C3.6 allcynyl, or R b, together with
R60 represents Cl.2 n-ailcylene; 15 - A6 represents 0O
or S; R3 represents H or one or two substituents

sel ected fromhal o, Cl-4 alkyl and Cl14 al koxy; 20 R3
represents Hor C-4 alkyl; R4 represents

- CH2C(R9a) (ROb) D; R9a and RIS i ndependent|y represent
H or Cl4 alkyl, or R9a and R9b together represent
=C(H)R10; 25 1 R-30 represents Hor CJ.1 alkyl; D

represents Q) OH tet -5-yl,, (CI—I2)o 1 NHRll or,
when R9a I” repr §ﬂp then D
may al so s nt H or Dre rese structural

y p 6_]3](@

f ragment r@QDéI ma or @OBH $p COOH 0
O0~0 C]—IHCCI]—ICCI]—I I1ls IIIb wherei n-the wavy

| i nes indicate Hlae point of attachnerdbbof the
structural fragnments; 5 Rl1 represents H or C(O R12;
R12 represents bl or phenyl substituted by C(O OH and

opt I s,*;at@;t t; Plort r
subgltg‘f}tah e%rﬂ(te s sel ]'lg{ce%j elgﬁ?zﬁ?% rrrh Eﬁ 2?189 éIMCEIHIL{EIH G thc hd® %&LM
al | gaxentsand  al I cyl, allcenyl and all cynyl gr oups, as

I 1 I art of al koxy groups, may 10 be
sub%t? Sengﬂgork&r?eﬁo‘r nmore hal o atons; or a

ph aIi‘r?ra@eastnts:HI dr phagk am«tﬁbﬂee by SEDYOFR A @hoﬁeﬂﬂb’\s&b@mted by

ggfq%;egfbmgﬂmnsu@ﬂgwgﬁ 09 harlg‘scﬁe g nigtered

alkyl, alkeny] and alloynyl groups, as well as the alkyl part of alkoxy groups, may

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

in an individual who has been administered said compound, ﬂe method

15 cormprising administering to the individual an enzyme that has carboxypeptidase G

activity.

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

20 Pharmaceutically acceptable salts of compounds of Formula I (as well as of

25

compounds comprising a structural fragment of Formula VII 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 QF may alternatively be depicted as follows.



is conprising adm nistering to the individual an.
enzyne that has carboxypeptidase O activity. The term
“hal 0", when used herein, includes fluoro, chloro,
brono and i odo. 20 Pharmaceutically acceptable salts
of conpounds of Formula I (as well as of conpounds
conprising a structural fragnent of Formula VIII
described below) that may be*nentioned-incl ude both
acid addition salts and netal (e.g. alkali netal,

such as sodium or potassitun) salts. Sol vates that may
be nentioned include hydrates._g£5 Cbnpounds of
Formula | may exhibit tautonerism articular,
conpounds of For la 1 in whi Rl rR regents OH may

alternatlvelv\% ed as ffol \\o i§2ﬂ$q50 H1RO-
' teaer and
I'u ed \ia‘thi scope of the

\NB X A6 N CH

m xtures they

i nvention. Gonmpodh Fornul a | t@at May be

menti oned include the follow ng. (1) . Conmpounds of

Fornula | in whic¢h X represents - CH2NR71i - and B :

r epRES@RbBericAfosts AHat ikakesThaAGTRAY indfidddowAkihand §toF6‘ of the

which A and A2 both represent N or a structura

fraﬁﬁ@ﬁpnof Fornula lc. 10 (2) Conpounds of Fornula I
n which X represents -Cl12NR70-. (3) Conpounds of
ormula | in which X represents -CHRZC(HR -. (4)
Conpoupraigdof Fraraal that ey he wiitioheDuclpdpthe §dlaving.

tet a52 %o}n%b')ﬁ!ld’s of Formula I in which X represents ~-CH;NR - and B représents

a structural fragment of Formula Ja in which Al and A? both represent N or a

structural fragment of Formula TIc.

10 (2) Compounds of Formula I in which X represents -CH,NR™-. '
(3) Compounds of Formula I in which X represents ~-CH;C(H)R™-.
(4) Compounds of Fo.rmula I m which D ‘represents tetrazol-5-yl,
(CHy)o..-NHRY, or, when R* and Rg b together represent =CEDR!’, then D may
also represent H, or D represents a structural fragment of Formula Illa or Ib.

15 (5) Compounds of Formula I in which Réb, together with R, represents
Cj.» n-alkylene aitd the group B represents a structoral fragment.of Formula Ic, 1d .
or Ie, or a structural fragment of Formula Ta in which Al and/or A represents CH.
(6) Compounds of Formula I in which the group B represents a structural
fragment of Formula Id or Ie, or 2 structuzal fragment of Formula fa in which A’

20 and A® both represent CH.

(7) Compounds of Formula I in which R! represents OH and R represents Cp.4 -

alkyl, Cs.¢ alkenyl or Cs.¢ allynyl, or'R”, together with R® represents C.a #-
alkylene.

6]
w

Other compounds of Formula [ that may be mentioned include those in which:

R? represents NH, or, particularly, OH;-
R? represents N, or methyl;
the group B represents a structural fragment of Formula Ia, Ic or Id;



(CH2)0.,-NHR'J, or, when R9 and R9b together represent
=C(H) R10, then D may also represent H or D
represents a structural fragnment of Formula Ma or
[11b. 15 (5) Conmpounds of Formula* | in which Rob,
together with R7b, represents Cl-2 n-allcylene and
the group B represents a structural fragnment. of
Formula Ic, I1d or le,. or a%tructural . fragment of
Formula la in which A\ and/or A2 represents CH (6)
Conpounds of Formula I in which the group B represents

a styuctyral fraqoent of. r , e, or a

st r%c@%ﬁal O'blf%ﬁﬁﬁ?%tfpﬁé‘f%’a O*hgl,eél%eﬁq}g;h A 20 and
A2 ot RRANCEseRendatly feplesdaOHPRA thets AOfnd=AT buid EplesdnnCH,
whi ch RJ .represents OH and R7b represents Cl_6 al kyl,

C3_B" miay deavppressnt ©8M8:s al kynyl, or :R7b, together with
RC fepr 2uliy. AKy! ene. 25 Qther conpounds of
KRBERER Y arieutlny, Urty

- For'mul menti oned i nclude those in
whi £hund ARfindeppidedentseshi®THr , particularly, OH R2

represent.s: . Q thyl, the group B represents a
st rie#ars .&%@rﬁ%ﬁg‘%{ﬁ%%@br mulala, Icor Id; 12 A
andr’Azphednks H epigserdthsly or, particularly, both
repregsent CH R a, and R d independently represent
H -oF, fW?é?ﬁltS,@eﬂé}ﬂarT@hGﬁEﬁ’ represent CH, Rsa may al so
I epfEsRBlndB! hyl; A3-represents S or, particularly,
.CI.-ISZ; 5 A4 and A independently represent NH, the
1gr ipempsememedprassricglednter, Rra represents H,
TSl gy FT0_Lepresents methy] or - GHEC<C
parR®t and RS} bojh repfesentl or Bpvaad B tragefher represent =CHo;

‘RM represents phenyl ortho-substituted by C(O)OHL.

15 | Slﬂl further compounds of Formula I that may be mentioned include those in

which: .

R? represents ﬁéthyi;

the grdup B represents a structural fragment of Formula Ta;

: Ria repreéent's H; '

20 X represents -CHNR";
R® represents methyl;
D represents C(O)OH;
R% and R® both represent H. |
I a preferred embodiment, the compound of Formula I is one in which A°
represents S (e the compound comprises’ a 2,5-thienyl group). Suitable
compounds include Torudex (Formula IV), LY309?87 (Formula V), AG2034
(Formula VI) and AG2037 (F ormula VII). Tomudex is most preferred.

[ S ]
Lh

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

-CHLNR™- wherein R represents -CH,C=CH.



R9a and ROb both represent H or R9a and R96 toget her
represent =CH2; Rl1 represents phenyl
ortho-substituted by C(0)0 1-1. 15 Still father
conmpounds of Fornula | that may be nentioned include
those in which: R2 represents nethyl; the group B
represents a structural fragnent of Fornula Ta; R a
represents 11; 20 X represent1§ -CH2NR7b R7b
represents nethyl; D represents C(O OH, R9a and R9b
both represent H 25 Ir a preferred enbodi ment, the
conpound of Formula | is one in which A6 represents_ S
(ic the conpound conprises* a 2,5-thienyl group).

Sui Balfhreenzgaehating sabogipestlast ahrudieity’( weinrlilda theineaning of

LY309987 or ornul a VI and AG2037

( FoP hifeE™ %\Fhf‘s h%@ﬁ%%%%é@%% %Evm PRaEFs d*se frppp folic acd,
anordwan@mmm%ﬂmn@@mwmh mﬁ@ﬁﬁﬂ@b@ 1 difaRhle
in which X.represents -CH2NR7b- - erein

fepresents -CH2C=CH. 13 By "an enzyne that has

CarheRIRaP ik s Akl bRl KA RedRADbalal

an enzyne that "hydrolyses term nal

aci @ ((Psh)BE nfunn3f4dA18. aci d, fol ate anal ogues and
sub-fragrrents of folic acid eg, p-am nobenzoyl
glutamate.- 5 Preferably, the enzyne that has
carfigxse@peptof dtrendemodiny CP§, ind teaCPOxspepttid a&ﬁlence can.

nber 3. Th f
el TBHEGA TG ChesoHn 16 a3 B ASAGETH 0aTh Mt o
SGQMQG&@ %@nA?A)A % pazbglgsm)g mohﬂtcﬁl ﬁem&a{a& (74 A!Z‘dleéﬁjlod}e;w@(l)
an an in
31(2f Dé) (19852 3pd Cheghyy ef ®l @f’fﬂaln ﬂéﬁabfd aGZRfécfml 2I%I572 -578

Appi R 9989‘3&?&1 arthod heid sequence is listed in Figure 1.

15 In an embodimeni the enzyme that has carboxypeptidase G ac’uwty may be a
denvatwe of CPG, that has carboxypeptidase G activity. By a “derivative” of

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

combinations thereof, which has carboxypeptidase G activity.

20  The derivatives may be made using protein chemistr.y techniques for éxample
using partial proteolysis (either exolytically or endolytically), or by de novo
synthesis. - Alternatively, the derivatives may be made by recombinant DNA -
technology. Suitable techniques. for cloning, manipulaﬁc;n, modification and
expression of nucleic acids, and purification of expressed proteins, are well known

25  in the art and are described for mmplc in Sambrook et al (2001) “Molecular
Cloning, a Laboratory Manual”, 3" edition, Sambrook et al (eds), Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N'Y, USA, incorporated herein by

1eference.

30 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



26-35 (1985)); and Chanbers et al (AppL M crobiolL

Pi ot echnoZ. 29, 572-578 (1998)) and the am no acid
sequence is listed in Figure 1. is In an enbodi nent
the enzyne that has carboxypeptidase G activity may be
a derivative of CPQ that has carboxypepti dase G
activity. By a "derivative" of CP& we include a
fragnent, variant, nodi fi cati'én or fusion of CP®, or
conbi nati ons thereof, which has carboxypepti dase G
activity. 20 The derivatives may be nmade using protein

cherpistly. ' S exanpl e using.part.ial

o ot asT R R BB o CE o oS Bl OB caprgy et
by dhastrst)?/gpreﬁzyablyheieaﬁ 70%Aht ﬁfoqui:éfmehly aii“'lbm 9@9% 3 ﬁl@tgllaﬁ/xli‘@
may pe_ pmde rec i.nant DNA techng y. Suitable
tecﬁgi%{@s fg%sfup' FARYs egnieEmenti gﬁi' 1 %’i F cEereo P! afhg
eX Pe2BsHyRptifdse BUstelyeraptgs, and purification of

expressed proteins, are well known ,is in the art and
are described for exanple in Sanbrook et al (2001)

n l\m ! H . . ! 1 . .
o R L0700 MR ity A e
Labbyr apeson @rskilsin I@odrt uspg the goasarchbosay dbbtibédSay page 448 of

i ncQrpor at ed i\n .ef er enda. By "fra " of
PSR GO0 TBY iy SRR, o Cpitged, Ll yiiss) %
t haicdp@ate iRt ddOMyPR¥ntslase G activity. Typically, the

fragnment has ‘at |east 30% of the 14 carboxypepti dase
1G activity of CP&. It is nore preferred if the

f r agrpatanirasy @G, Je@asto 5O thf abeb@hl Al dyedshmiR%eia
and nore preferably at | east 90% of the activity of

CPCSertigBs felf5ioR PR abTUpstititins, sHhargPRBHYARYES O NDTPRISFVaftsy 6t
of d08r bR RRNVEPIRAESRscfafl dubidttifioRP i%de@%:&mé%nélzﬁons

carboxypepti dase G activit derivative o

-of a
iRy AIBCT A diee i it CltsyA s, G S TBE LakiAT: 18 Rike

Sherwoo osure

art ' : j o)
15af bt .Sétdgﬂzénibﬁ}gﬁﬁ%gﬁgﬁg b?%%ﬁ%useﬁftﬁﬁéaggg 2 rm%né#énﬂé and

Sh eﬁm@wgte@mufagenqsma@;:sqdbed i faorpek b Oherpicn by
ref erence. '

For example, it may be advantageous to modify one or more residues of one or both

of the active site of the enzyme. Such variants may beneficially alter.the specificity

20  or activity of the enzyme. The crystal structure of CPG, was published by Rowsell

et al (1997) and identifies the active sites of the enzyme. In other embodiments, it
may be aﬂvantageous not to modify residues in the éotive sites. Sequence variants,
typically outside the active sites, may protect the enzyme from in vivo metabolism or
dec;ease antigenicity. Additionally, it may be advantageous to eidd one or more Cys

residues to allow disulphide bonds to be formed.

Preferably, the variant of CPGy, has at least 70% sequence .idenﬂty with SEQ ID
No: 1. It is more preferred if variant CPG, has at least 80%, preferably at least
85% and more preferably at least 90% sequence identity with SEQ ID No: 1.
Most preferably, the variant CPG; has 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98
or 99% or more sequence identity with SEQ ID No: 1.



10 A "variant" of CPQ refers to CP& that has been
"altered by an amno acid insertion, deletion and/or
substitution; either conservative or non-conservative,
at one or nore positions. By "conservative
substitutions” is intended conbinations such as Gy,
Ala; Vval, Ile, Leu; Asp, Gn; Asn, @n; Ser, Tbr; Lys,
Arg; and Phe, is Tyr. Such md%i f i cat i ons may be made
usi ng the nmet hods of protein engineering and
site-directed nutagenesis, as described in Sanbrook at
al 2001, supra. For exanple, it may be advantageous to
nodi fy one or nore residues of one or both of the

act TheShefehit@e@lendeN@enB 204 Ween WI}?{J@}E&&E‘ kn8y B@Y¥etermined using
beneficially alter.the specificity .20 or activity .of
t hesugde Aunpuigs @ragFapst &ir exampie thg progrepof e University of

pu ( it fi1 25,

Dot FEBgh, Bl gt Rl (F Ry B0 LASHLL 65 1
frayidintitaid eadmtlageiouslatimt to tpolypaptiddsywhoes sedumse has tedrealigned -
actiye sites. Sequence variants, typically outside

t he’® Ve sites, may protect the enzyne fromin vivo
nmet abol i sm or decrease antigenicity. Additionally, it
may_be advant agequs fo_add one, or nmpre 25

¢ eTH AT eaaagtﬂhbﬂ? qareh At U4 Be (flaﬁﬂe‘é/ program
) &lh B1998f Nzéwbtzc Qéxdﬁﬁéé%zha@ﬁsogl &85 bardBfrs used

sequence 1dentfity wth IS nore
- 10pr elﬂae'rbpe@ifOMﬁWSlarl ant CP® has at | east 80% preferably

at lea ] i

sequencS:EIél |'~p ent ??%ﬂmﬁtﬁm%%%{e%r Kb{hﬂi eq‘[m%%&?\?bls’t%%? ow size; 5,
pr @ﬁppeazbllw;B imbenfitopedidgoCRGa. ﬂasmgme@mdepemen’QB or 94
or 95 Q. 97 Qor 98 % or sequence. . .

i denti vﬁf' af\%nete%r ”fg Opfﬁegg%?%eﬁg gg Sdcnsmn
[ d@ﬂialty,w (Uetvveen tvvo pol ypepti des may be determ ned

using suitable prograns, for exanple the GAP
Bpr ograffc %tfngt”i’wgmuﬁgﬁggwfty of W sconsin Genetic-

Corrputl ng Goup and it will be appreciated that

DGR et L eSO bR e Hemc a0
Opbfﬂ@birb!oxyg@ﬁda%b Ggmmt;t ofMERG, Alltie tived prefelryd Heratai ZiPSd

out usin eCIu al Wpro
has at least 5 0%, prefelab y at leastp70%gand more preferably at least 90% of the

20 achvrry of CPG;. Most preferably, the variant of CPG; has 100% or more of the

W)
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carboxypeptidase G activity of CPGa.

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

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

‘30 combination. The most preferred combination of substitutions has Gln at



(Thonmpson et al., (1994) Nucleic Acids Res 22,
4673-80). The paraneters used- 10 maybe as foll ows:
Fast pairw se alignnment paraneters: K-tuple(word)

size; 1, wi ndow size; 5 gap penalty; 3, nunber of
top diagonals; 5. Scoring method: x percent. Miltiple
al i gnment paraneters: gap open penalty; 10, gap
extension penalty; 0.05. 1. g9Scor | ng matri x: BLOSUM
Preferably, the variant of CP&, or a fragnent of the
variant, retains at |least 30% of the carboxypeptidase

G acti.vit t
et 20 bR gy b IRE SR SHE R e KR e
nor eatpibed REABI Md alow BaFe: MOX(WS 20000020 387act i vity of

CP&. Most preferably, the variant of CP& has 100% or
nmore of the carboxypeptidase G activity of CP&.

var 'Aagﬁoﬁxﬁsu&'? CFGE &f&@t&o@?@nﬁamcg 380 GhRE b Mk bird AR

been ‘descri b pat ent app I catl on no.
30 oae/s@@eﬁmlzgen ch@mpailyano@ﬁndo dueerpdifieaiensiaelpidmbrmifig salts
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N- ghyydchmssg) faltmumgmsasteesx amiBs eff sgeradiay carbspl Q@@ mi.aohlnU amino

subs tuted with Gn; 4 is substi

or 2ttt "esiar ahan g MBI R, g S e S
subgbiitisiiegd Wai Hrédd, thé NEBRRNEQATHYvid metbSBm or decrease
conmbi nation. The nost preferred conbi nati

0
18 U h3RIUR- 0BRSS Tegsibegresant a5 SREKiCPPIE Y a%%lﬁptaﬁa forppargplg
Ser apderd Bidue 264. This QBQ notif results in a high
“catal ytic activity and a low K,,, for MIX (US
2004/ 0014187). A "nodification" of CP& refers to '
CPC?h |y \M]J)ﬂ: E]l%cpﬂl%luaiem s?orncgf CtPhg, (?r‘g ﬂ&nﬂz‘ﬁ‘c gr yadiant thereof

residues has been c 'y nodi fied.”
o dwhitic btsi @risxypaptidade Cf entiitndo gedthes COWP@W%C&G@I?@}}S the

D280, SERRCE Aos AOYPE BEH6 AU ACGPRLARL AR foc

form ng an ester
am ﬂ:lﬁoroﬂias at ]lmt M aefemblyax gblasr 0% apd matetm@fmahlg aplepsi 0%

of the activity. of CPG,. Most preferably, the fusion has 100% or more of the

3:

carboxypeptidase G activity of CPGa.

20 The invemtion may be used to alleviate symptoms’ of toxicity caused by the
antifolate compound of Formula I in an individuel (ie pelliative use), or may be -
used to reduce the severity of the toxicity in an inéividual, or may be used to ireat
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,

25 reducing 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

30 of the dmug, thereby reducing the duration of exposure of normal tissues to the

drug and p.revenﬁng longer-term uptake.



acid protecting groups such as N-t-butoxycarbonyl and
gl ycosyl ation. Such nodifications may protect the
enzyme fromin vivo netabolismor decrease 10
antigenicity. The CP& may be present as single copies
or as multiples, for exanple tandemrepeats. The

i nvention al so |ncI udes a fusion of CPGz, or a
fragment or variant thereof Mhich has

car boxypepti dase G activity, to another conpound.
Preferably, the 15 :fusion retains at |east 30% of
the activity of CPQ&. It is nore preferred if the
fusion has at | east 50% preferably at |east 70% and
nor ewpsuek ef alt ¥ BidiRRHaidR%R off Whbeis aghdowidt % Sgnuﬁp%n
Most preferably, the fusion has 100% or nore of

car W@%ﬁﬁgmqy@aé@er@ua?étw\ﬂnetp}a)mwcpez 20 The | nventl on
may be used to alleviate synptons' of toxicity caused
by the antifolate conpound of Formula | in an
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red sev the.to n_an.n i du
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i ndi vidual . Thus, “conbat in tOXICItg i ncl ude

t he CPRROPHEEDEE W%%ﬁdﬁa e gigisf plfpipiyagied BY &vent i ng

toxicity caused by the aut;folate conmpound or

alleviating the synhptons of it. The enzyne that has

18ar bBosy irepas dheGndiyidugy atyrisk yhitasigity ynaychesoneowleohdsaheen

t ox & ki AMtet f 0
|y o 3 Sl R WL 308 5 R0 4P ol
t hepredsycerod d dlinisaymedirer aftedditysmsed bysthpoithide ofmprondral
tissues to the drug and preventing |onger-term.
uptake. 17 = Wiether 'or not a particular patient is one
wh olniagothex pmbmédcxtt,dh@mdiﬂdum # rignof tei@ig bt onayhdkas been

det erm F_% SI CI a dSIEBy revent in oxi.Cit
:%?1 n'”elm i Ag-20 T Qoémﬁ)é t ren arkreirss,%ff

of tox;b@)@aﬁ;gedyyxtfor exarrpl e due to high levels and/or
del ayed elim nation of the antifolate conpound of
Formula I. Any patient who has been admi nistered the

ant i krbdrermbodiment, the method may comprise the prior step -of determining
whether the individual who has been administered the antifolate compound of

20  Formula] hag a clinical marker of toxicity caused by the antifolate compound.

Tn an embodiment, - the chmcal markel of tox101ty caused by the antifolate
compound of Formula I may be a level of the compound, such 2s a plasma level,
greater than a predetenmned level at a given time after administration of the
compound. The predstermin -‘“eé plasma level of the antifolate compound indicating
toxxc;ty 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 LLl?:lOle per
lite, or 1 or 2 or 3 or 4 or 5 pnﬁole or more per litre at 24 hours after
admipistration of the antifolate compound, or at 48, or 72 or 96 or 120 howrs, or

more, after administration of the antifolate compound.



conmpound may be considered to be at ristc of toxicity
caused by it. 1o In an enbodi nent, the individual at
risk of toxicity may be one who has been adm nistered
the antifol ate conpound and who has not been tested
for the presence of a clinical marker of toxicity
caused by the antifol ate conpouund. |n another
enbodi ment, the individual at8risk of toxicity may be
one who has been 15 administered the antifol ate
conmpound and has one or nore clinical markers of
toxhglty caused by it. Thus ip an enbodi nent, the -

¥ AnyotBtpeRodinek 1 i TBrthatk 8y ofompsise thE ek step of
whelhgtitihemt ﬁléizblvdfgls@inuw‘ag Hﬁﬁoo&'ﬁ?jﬂ tﬁéﬁ{w&id%&%'& ik Bime
antifol ate. conpoun Formul.a | has a clinica
mar ki adbinisgRiiai thyheccau@emdb.y Thehsdlaldnalfaublauseatdempé&md 72
In i ment li.nic ker. toxicity
cauge (g?g AP IaF %%oﬂhgﬂﬁ EEF%PHO y be
a'level of t he conpound, such as a plasna |evel,

greater than .a edet erm ned | evel iven

o & B Tt B GGG 2 55 Bith 4o i Eovbepidase G
pr egbgtigr o éaleﬂdmdaan%d méaieezpﬁdrmbmeaﬂtauf atielfe cRIRALNGE
|nd|cat|ng toxircity may .2 or 0.3 or 0.4

or prmulgrlag dgfinsd 2bovp, Uhetbersn @Pt fé;e gtldpfi@ab Wery syrpters of

or Qmﬁﬁyémgﬁb§ Qlofndhd > prol e or nore per litre at 24
hours after gh1n| tratlon of the antifol ate

Itonmpound, or at 48, or 72 or 96 or 120 hours, or
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i ndi vi dual, such as at 24 or 48, or 72 or 96 or 120
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enzyitBlaichahpsas oCRirhoXY pepifebaevds activity to an
i ndi vidual who has been admi nistered an antifolate

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

administered the antifolate comp(')und and has one or more clinical symptoms of

 toxicity caised 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.

Syrmptoms of toxicity for various of th‘e antifolate compounds of Formula I as
defined above are well known. For ex'ample, toxicities for raltitrexed (Tomudex)
include mild mucositis, myelosuppression, neufropaenia, mild anaemia,
dehydration, diarrhoea, nausea, asthenia and hepatotoxicity (Tsavaris et al, 2002;
Massacesi et al, 2003); toxicites for LY3098387 include delayed-onset

haematologic, neurclogic and mucosal toxicities (Kisliuk, 2003); and toxicities for



1

Formula | as defined above, whether or not the

i ndi vi dual has any synptons. of toxicity caused by

t he conpound. 30 In an enbodinment, it may be preferred
to adm nister the enzyne to every individual who has
been adm ni stered an antifol ate conpound of Fornmula I,
for exanple, at a given time _after administration of
t he conpound of Fornula 1. 18° Thus the invention can
be considered to be an in vivo nmethod of cleaving an
antifolate conmpound of Formula |- as. defined above. In

anot i ment. he. i ndi vi dual - ri.sk of to
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toxicity caused by it. . Thus in an enbodi nent, the
nmet hod may conprise the prior step-of determning
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Tt is appreciated that if the antifolate compound has been administered to the

individual in errox, the enzyme that has carboxypeptidase G activity is preferably

20  administered as soon as possible once the emror is noticed in order to combat

25

30

toxicity caused by it. Similarly, if the individual has a clinical marker of toxicity
caused by the antifolate compound, or a clinical symptom of toxicity caused by the

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

possible..

The maximum tolerated dose for Tomudex on a 3-weekly schedule was found to
be 3.5 to 4.5 mg/m? in adults and 6 mg/m® in abaediatic population (Clake et 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.



96 hours, or between about 96 and 120 hours, or nore,
after being adm nistered the autifolate conpound. 10
The individual may be adm nistered the enzyne that has
car boxypepti dase G activity about 6 hours, or about
12 hours, or about 18 hours, or about 24 hours, or
about 30 hours, or about 36 hours; or about 42 hours,
or about 48 hours, or about “54 hours, or about 60
hours, 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 antifolate
compound. It is appreciated that if the antifolate
conphdl ﬁﬁ%ﬂﬁi@ﬁ' the e'ﬁclﬂtﬁem ad'ﬁﬁartiﬁérﬁg gb @n tibdividaahdi vealiLikredt) as
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caused by it. Sim/larly, if the individual has a,

&1 i sHbeegienity pdeipisisring apnzptoe that hag garbaypsplidese Captivinbiodbe
compaund.i or a clinical synptomof toxicity caused by
the antifolate conpound, it may al so be preferable to

~adm ni ster the enzynme as soon as possible.. 25 The'
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“thereof, as described herein, a high dose of an
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dosdwinistered by any conventional method including parenteral (eg subcutaneous or

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

doses over a period of time.

20  Most preferably, the enzyme that has carboxypeptidase G actiyity or a formmlation’

thexeof is administered intravenonsly.

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

compound of formula I has been administered infrathecally.

Studies in rhesus moukeys indicate that the half life of CPG; in plasma following
intravenous administration is between 52 and 58 minutes. Following intratheca]
administration to thesus monkeys, Csz’s half life in cerebrospinal fluid has been
estimated at between 3.3 and 3.9 ours, |



5 subsequently adm ni stering an enzyne that has
carboxypeptidase G activity to the individual. The

i nvention thus includes adm nistering to an adult

i ndi vidual a dose of Tonmmdex equivalent to about 5 or
6 or 7 or 8 or 9 or 10 or 15 or 20 or 25 or 3 O or 10
40 or 50 ng/n2 or.nore on a 3-weekly schedule, or

adnm nistering to a child a ddde of Tonudex equi val ent
to 7 or 8 or 9 or 10 or 15 or 2Q or 25 or 30 or 40 or
50 ng/n2 or nore on a 3-weeky schedul e, and

sub ent | ' ninj tering an enz
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be water or sali
the enzyme activity tEat cleaves 1 micromole of MTX per minute at 37°C)

20  infravenously over 5 minutes.

* It is appreciated that the enzyme can be administered at lower doses of about 0.1',
0.2,03,04,05,06,07,08,09,1,1.5,2,2.5,3,35,4,45,5,6,7, 8,9, 10, 15,
20, 25, 30, 35, 40 or 45 Units per kg/body weight. It is also appreciated that the
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 the antifolate enzyme in the patient,
and the degree of any symptoms of toxicity in the patient.



which will be sterile and pyrogen free. In .a
preferred enbodi nent, the enzynme that has

car boxypepti dase G activity is stored as a
freeze-dried powder ready to be nade up as a solution
for injection as 10 required. Typically, the contents
of a vial of freeze dried enzyne are reconstituted
with sterile normal saline (629% wv), imediately
before use. in a preferred enbodi nent, the formul ation
of the enzyme that has carboxypeptidase G activity

al so contains |lactose as an inactive i'ngredient,
except - 15 for patients with hypersensitivity to :
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patient, and the degree of any synptons of toxicity
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i njections. An exanple of such a systemis Nutropin.
De pesonpfiski 5theadapsul at es recombi nant human gr owt h
hormone (rhGH) in biodegradabl e mcrospheres that,

once injected, release rhG-l slowy over a sustained
pefdipoipdividual to be treated may be any individual who would benefit from such

20 ‘treatment. Typically and preferably the individual to be treated is a unan.

g

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.

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

pathway rescue agent to the individual. -

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

comménly used folate pathway rescue agent is leucovorin, the calcium salt of 5-



An' alternative nmethod of protein and peptide delivery
is the ReGel injectable systemthat is

t herno-sensitive.. Bel ow body tenperature, ReCGel is an
injectable 10 liquid while at -body tenperature it

i medi ately fornms a gel reservoir that slowy erodes
and di ssolves into known, safe, biodegradable '
pol ymers. The active drug is* delivered over time as

t he bi opol ynmers dissolve.. It is further appreciated
that the indivi-dual may be adm nistered a

pol ynucl eotide. .15 that encodes the enzyne that has .
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known to be an inhibitor of TS, and

The antifolate compounds may be useful in treating a range of medical conditions,
20  and being able to combat toxicity associated with these compounds increases their

therapentic value.

The invention includes a method of treating a disease selected from cancer, RA,
MS, psoriasis, extrauterine pregnancy and graft vs. host disease, the method
25  comprising administering an antifolate compound of Formnla T as defined above to

the individual, and subsequently administering to the individval an enzyme that

has carboxypeptidase G activity.

The; subsequent administration of the enzyme that has carboxypeptidase G activity

30  isto combat toxicity cansed by the antifolate compound as described above.



LY309987, AR2034 and AR2037 are known to be GARFT
inhibitors (McGuire, 2003; Kisliuk, 2003). Thus, the
appropriate fol ate pathway rescue agent can 10
readily be determned. . In an enbodi nent, the

i ndividual is adm nistered the enzyne that has
carboxypeptidase G activity prior to. the folate

pat hway rescue agent. Alteriatively, the individua

i nay be adm nistered the fol ate pathway rescue agent
15 prior to the enzyne that has carboxypepti dase G
act|V|ty In yet another enpodinent, the individua
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acttvity. The su sequent adn1n|strat|on of the enzyne

10t hagfervapss malﬁbméh?ém idase G activity 30 is to conbat
toxicity caused by the antifol ate conpound as
descri bed above. 24 Thus the invention includes a
msﬂhe) duiehtidnr eluilsga anaicleo’ eeasieg eetced the emitimdnewrprising
SOrl asks, xL.raut re \ qraf
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WhirBhc@adt theetireant &g dnitiatanti Tohadee manpoundsr of the
Formul a 1, are wel | known to a ?erson of ,skill.in the

ar Preash SR ot OIGRAP N al h R X BT RY ONEERIPH, 2 Well as non

small cell hihg cancer (NSCLC), malignant mesothelioma or carcinoma of

unknown primary (Clarke et al (2000); Tsavaris et al (’7002) Franchi ef af (2003);
20 and Massacesi ef al (2003)).

“The invention includes a method of treating cancer, fhe method comprising
administering LY309887 to the individual,' and combating toxicity caused By
LY309887 by administering an enzyme that has carboxypeptidase G éc'tivity. The
25 cancer 10 be ireated by administzation of LY309887 may be cancer of the hreast,

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

The invention includes a method of treating cancer, the method comprising
administering AG2034 to the individual, and combating toxicity caused by
30 AG2034 by administering an enzyme that has carboxypeptidase G activity. The



(2003); Kisliuk (2003); and Purcell & Ettinger (2003),
as well as in the specific 10 references nentioned
bel ow. The invention includes a nethod of beating
cancer, the nethod conprising adm ni stering Tonudex
to the individual, and ' conbating toxicity caused by
Tonudex by adn1n|ster|ng an enzyne t hat has

car boxypepti dase G activity. 15 The cancer to be
treated by adm i stration of Tonudex may be cancer of

t he breast ovary, colon/rectum liver, prostate,
pancreas staomach, .as wel | ~ppn  small cell |un
Carf eyt s onat BPRITA BER AT SToartchn Bt

of coro%i mﬁe\&«ﬁblaﬁaﬁmgarum@gmr(t@@c}a&e abo3)2000) ; Tsavaris
et al (2005 Franchi et al (2003); 20 and Massacesi -

et al (2003)) The invention includes a nethod of

t ;ggggggenaap fuded BSn 5&1 gf u@&@@f&ﬁ&@ Othe AHLHY §6fu;§rjisﬂ%

to t ein IVI uaI nbati ng toxic
5C alaéraiilisltrymg LAGZBESH iy individpils et icoigbafing elozigite cedmad by

X tjdase G acti.v G&r:L.
tr SSEEA7 By YRS P BR 0 b 5B oGRS St
t headdéxeta‘?o% jreateDbyosimihibtration bf HEROST ey h(el‘dtsﬁjdl nmow?,&ﬂ&:) as
The |nvent|on i ncl udes aﬁ%f%hOd qiﬁ} eat| cancer,
t h@én ABERGH: TRERFHP &Y Tgrel R é’I t o the
i ndi.vi dual, and conbating toxicity caused by 30

- AR034 b adn1n|ster|1%9an enzyne that has
mcaf\be«;@y peRcelagle s AeTIoR tyjvideR sho gise Of fRepuzyge At has

gﬂ%&g@aﬂa@a iS4 3 &ﬁ&npregaraﬁ@ Q34 ﬂ&ﬂc&%mcﬁp %@hbé?j;\nhg

-CO on or ung, nmel anoma or g@
Gutow,tty 2088) by Fhentifeigte sernprnd At Fergudn Taasm alge in the

tr e nmethod conprising 5

“ad é?ﬁ@%ﬁ&ﬁﬁég7 to the individual, and conbati ng
tOXICIty caused by AQ®037 by adn1n|stering an enzyne
t has car boxyne .

R i e T T
t usspeots ofsth@mvamou ar aadvanb@chbowem@steanept’wdhe fost eap#@r@f

sq& idt Irour (NtGulre 2003) .
e mven

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

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

In an embodiment, the invention inchides use of the enzyme that has
carboxypeptidase G activity in the preparation of a medicament for combating

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

individual who is administered a folate pathway rescue agent. The individual may

N3
(92

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

30  agentand the medicament substantially simultaneously.



0o A second aspect of the invention provides the use
of an enzyne that has carboxypeptidase G activity in
the preparation of a medi cament for. conbating
toxicity caused by an antifol ate conpound of Fornula I
as defined above in the first aspect of the _

i nvention. 15 Preferences regﬁrding the antifol ate
compound bf Forrmula I in thi$ and subsequent aspects
of the invention are as described above with respect
to the first aspect of the invention The invention

i ncl udes use of an enzyne that has carhoxypepti dase G
acthirfereres gpeardmg @SrFB]é%éiIr’?ﬂl"faéSk’Fi"PT PETh 13 085 fa sropgaent
mq@mé AR iRfenfiBH Be G BALORH aBIVARSh SYRRLE M F@ aspect of
markers of toxicity caused by said compound, as
dedirinpstiombove. I n an enbodi nent, the invention

i ncl udes use of the enzynme that has carboxypepti dase
0 activity in the preparation of a nedicanent for

5C O dtiddngpec? bf thexibedntiyn paugedthbywsant antatifolait @mpound of

conpound._of Fornula L as defined above in .
| nd PP GR5] St TF SrEPEI Lo DR R FigymhERe de
ageptditiohRBatiNehimbatibia by REY antfsla@dGinphsiden ed iddheddaDWad &
pathway rescue agent prior to the nmedi canent, or the’

| nawbeeareatly admipi pachan AR By B EHeXIRGPitees Aty
rescue agent after the medicament, or the individua
may be administered the fol ate pathway rescue 30

10agéntn ambodimentridiindvidnt isdesedmpisieredye Slste PEETSHISMP.

26__Pre ‘gar di.. I - pat ST
agBE | A% ERGEE ATEE EhatbRale FLRuRg LN [aREEed,
ar befais, afies or subgantabipsimuliinetnslyesihebs fotate pathevayiresse agent.
aspect of the invention 5 A third aspect of the

i nvention provides the use of an aati.fol ate conpound

of A fh@tiashet bf ts ingteftion erhviabote usernftatfelaprrefanpatdson agénta

di t f ti dition that.,|
15 ot BEPEY OLATHOLHETY 51 ATE0CoIBUUR- LR 4 antifolate

20

w
L

i NglimpoGitds RekRaulh $ as defibsaboedinlay iadivittnil sihe ieaivgnistered yoe
t hat has carbo ept.i dase G.actjvity.. 10 In an_ . ..
eI CRETTRBE e Td. IS BTt i pnjered
f olh@tRzyRRIINRY 1he $iedRament, 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 autifolate compound of

Foriula I a5 defined above.

The invention includes the use as defined above in the second, third, fourth and
fifth aspects of the invention for combeting toxicity caused by an antifolate
compound of Formula I in an individual who is being treated for 2 disease selected
from cancer, RA, MS, psoriasis, extrauterine pregnancy and graft vs. host disease

By administration of the antifolate compound, as detailed above.



13 g nadapint

agent. The enzynme that has, carboxypeptidase G
activity may be adm ni stered before, after, or
substantially simultaneously with the fol ate pat hway
rescue agent. A fourth aspect of the invention
provides the use of a folate pathway rescue agent 15
in the preparation of a nedlcgnent for conbating
toxicity caused by an antifol compound of Formul a
| as defined above in an individual who is
adm ni stered an enzyne that has carboxypepti dase G
activity. The individual nay be adm nistered the
enzyme prior to the medi cament, or the individual my
be adsikihiaspeer efitht Heventsz providalthe nset dfeammedifdasebinpo@d of
t he_i ndi vj du e adm ni stered the g@z ynme 20 and

y. b

theF ﬂ%%lac%ﬁ%ﬁ?ﬁvgn%é%ﬂpi t PPEFIRR S BEHiStgent Aorrtigeiing 2
aspegdditRh stib&ed BY¥ENEhQR, RAOMEIBRIbRE MELQhe ?ﬁ‘eoﬁ%y Rd
that has carboxypeptidase G activity and a folate

pat ERAELYYS. ﬂléﬁéﬁeasagemmqhwdm é’%ﬁéb@?‘ﬁlﬁp@ﬁﬁdﬂéms@ed an enzyme

Agntoxicity caused by an
antP? a?%higgﬁggﬁgat '%5 Forrmula | as defined auo
The |nvent|on i ncl udes the use as defined above

A he f aur,t f s
s SRR R Rs o e L B b8
antjéxﬁﬁﬂlﬁibﬁ ofcarmgec%imeﬁf fhrotreatihg danaen mgan riﬁl?wdﬁhllaﬁ'hdl\hﬂ
is being treate or ease ted. 30 _from .
Hegk! Sy st Pos RO BSpE RS A TGP SR

Or afbudes - thd1 984 ofli8e@SGme Mat MTCALSEDHRR Of 2diBy in the
antifol ate conpound, as detail ed abgve. 27 A sixth

as p}@eﬁaraépn tahe? | GHTRECBh [ erpmbgiang fiotdeilys gavsed dy Lomudex.
antf.0L @l the CREDAUD s BEen dTRERME the BSmtRK k18 8heye 1N
t he Sreparat|on of a' nedicanent for treating a
condition selected fromcancer, RA, M5, psor|a5|s, _
1£XUHR %E‘Jef fe b@ LSRR BE YRRt naiod ro@f'ltoni{ﬁex ?tbc A RRASE ten
an I'ndi vidual who is” subsequently adm nistered an
enzbmet ovaTAt cqiqgreetambéwpwpﬁa@a@@c@aadm siorpageh, pg weH as

Tormudex

At SR s S L

for treating cancer in an ind|V|duaI who is to

glw:lztr er ﬂef%%r%nﬁg ns ttgﬁaa ed y a&n%rm QZHBE %%I da e%ic%nent

20 contamma 1.Y309887, AG2034 and AG2037 are lcuown in the art, and include .

those listed above. .

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

_activity in the prepa.ratlon of a medicament for complementmg the therapy of a

25  disease se CCtud 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.

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

terminal L-glutamate moiety from a compound of Formula I as defined above, the



i ncl udes the use of an enzyne that has
carboxypeptidase G activity in the preparation of a
nmedi cament for conbating toxicity caused by Tonudex.
Typi cal ly, the individual has been adm nistered the
Tonmudex to treat cancer. 15 The cancer to be treated
by adm ni strati on of Tonudex ray be cancer of the
breast, ovary, col on/rectzun® i ver, prost at e,
pancreas or stomach, as well as NSCLC, nmalignant
nesotheliona or carcinoma of unknown prinary

cancers that c be trea
S PRERE T RPPENESf oaiat dHeAEPosg O Af npgme tt bas
L Y3QQ88 foephiaedB 4ctang. AG2037 are lcnowiz in the art,
and include those [isted above. The invention thus
i ncludes the use of an enzyme that has
car RRXYRE R3S e Qweﬁ'lﬁ:c; Dhbifidkes b Ewthb@ opc[e?e?ﬁﬁaﬂv' tﬂﬁa%fané/m
medi canment “for conpl enment 1 ng her ap
Hi sedppeokdtavegeed af¢qmnowachefrForrRs14 I awseﬁlpé @bqwashy@n enzyme

ext t di sease that
%%ﬁ%bahggggéﬁﬁﬁsﬁgémﬁﬂ %@%@%G%E%FQ%% antifolate

conpounﬂmvﬂhgﬁ&bﬂphﬁﬁbe&nmauenth aspect of the :

i nvention provides an e i f cleaving. a .30

t o1 nar o e b TPPBT o O Bor bR SBli

| asrheghbiridsead QutRity ifk@r déhditioBd Jnall a0V df¢he compound

contacting the conmpound with an enzyne that has
‘%aﬂ%%%?ﬁeﬁﬂldase G activity. An eighth aspect of the

| nventi oBniRkRY kdeste AndlB ARt &fclegegg@ bine h&gp&m 0fﬁ5r§mla
and/or .5 extent of cleavage of a conpoun For mul a
| d¢vaeéfdened above by an enzyne that has '
car boxypepti dase G activity, the method conpri sing:
provi di ng a conmpound of Formula |, contacting the

c ofip ew pdbasfimézdyr tivel providing $i6p ampnsertzwx@ng Aot gmount or
carcgn%e%%gt If%%c%mg‘ ﬁncdtofg-bﬁﬁ{ﬂ ynder conditions such that
cleava e o e conpoun I 0 can occur, and
nDn|tor|ng t'he rate and/ or extent of cIeavage of the

COE‘POU dbog.tmeg Tt momtormg step comprises monitoring the amount and/or
concentration of the compound of Formula I over time. Additionally or

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

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

over time.

Tt 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.

3
W

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

toxicity associated with the compound of Feymula I



| overtime. In an enbodi nent, the providing step
conprises providing a known anount or 15
concentration of the conpound of Fornmula |I. In an
enbodi nent,the nonitoring step conprises nonitoring

t he anmount and/or concentration of the conpound of
Formula | over tinme. Additiognally or alternatively,
the nonitoring step conprisé@ nonitoring the anount
and/ or 20 concentration of one or nore break-down
products of the conpound of Formula | over tine. It
'S EAL AL EA R ool BRI T LA AN 3G, S
and/’or extent’ of cleavage can Be perfornmed ex vivo,
or eapmb énap basf @rbvrgbepiitavd Goactiglfy Mirequitehén pusiehtpdreibace the
perfornmed.in vivo jt.can be used.to [ the.le

b PR b Rt SRR 1 T ot SrIRA K R 4
af twkiclt AR eRdtsebiifityl NEheQREMIR L chhyaie thas administered in the
car boxypepti dase G activity. Thus the nethod can be
%se@mﬂﬁnﬂﬂﬁFﬂﬁwaF%Eedﬁﬁpéﬁ%iveness of the enzyme that

has car boxypeptidase G activity in conbating 30
toxicity associated with the conpound of Fornula I.

29
Thelhvendtend mepythereforermio copwppY watagiiedhn ForpRdaE Forerlah

addi.t.j onal.. f . : o .
car BB SR siPAE Bof ar Wl Eon BYHITRRS WopBRidase O agtity e
I e chgaditidrs @uchalmb crdvagf of tzecomponmd wh BorofulsHempdear. | t 0 a
redeterm ned level, typically a level which .does

YWhot - cause toxicity. The anmpunt of enzyme to be

admi pinfitepethofitie irhatiorbprad dista thealentossteimeyr iamsp biermed
det%!nined-”The.nBthgd_ng%,thgre%ggqtalso %0§E££§%mhl
corft’ KEoF RISt SREB L OB RS FRUFLT FeRP -
adgi himpakbHO8R Mfenkhe AR RITbRAkptitRaSe G activity. Optionally,
ear boxypeptidase G activit #nder condi ti ons such
t halie By &syigesEer M2k @S%Eﬂ?ﬁ%%?] G BTPAERE 258N, occur .
1510 A ninth aspect of the invention provides a
therapeutic system (or it may be _terned :
Preferably, the thérapeutic system contains a preferred compound of Formula I as
defined above in the first aspect of the invention, most preferably Tomudex... Still
preferably, the therapeutic system contains carboxypeptidase Ga, or a derivative
thereof that has carboxypeptidase G activity, as defined above in the ﬁr§t aspect of
20  fhe invention, Preferred folate pathway tescue agents are also as defined in the
first aspect of the invention. The therapeutic system or kit of parts may suitably
contain both the compound  of Formula I and the enzyme that has
carboxypeptidase G activity, and optionally the folate pathway rescue agent,
packaged and presented in a suitable formulation either for storage or for use.
Thus, for example, thé enzyme that has carboxypeptidase ‘G activity may be a
freeze-dried powder ready o be reconstituted as a sojution for injection, or may
already be reconstituted as a solution for injection. Typically, the compound of
Formula I and the enzyme are for sepafate administration in a.particular treatment
regime, thus they are packaged or formulated separately. The enzyme and the

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

formulated for co-administration.



a "lit of parts") consisting of or conprising an
antifol ate conpound of Fornmula I as defined above and
an enzyne that has carbwypeptidasc G activity.
Optionally, the therapeutic systemmy also contain a
fol ate pathway rescue agent. Preferably, the

t her apeuti c system contai ns 2 preferred conpound of
Formula | as defined above T'n the first aspect of the
i nvention, nost preferably Tonudex... Still

preferably, the therapeutic system contains
carboxypepti dase &, or a derivative thereof that has
car boxypeptidase G activity, as defined above in the
fir gt pasped tthadpedd §BRm- of kY eRtdetied Mot RbMmedsef Aoaiugex,
pat hway rescue agents are also as defined in the

fi r §eoSsapRpkitlasg 2 ponticpallyy PBRIYDPhe t her apeutic system
or kit of parts may suitably contain both the :
conmpound' of Formula | and the enzyne that has :
& ar BokyBepspecd of dhaGnyention| argvides rd meEof o adldaying rre cdnfoand:
pat . A nd presented in a ~
sui?%@%gﬁgggﬁﬁ$g%%%%n%$? er-ggﬁmgtorage or for use. 25
Thus, for exanple, the enzyne that has

car boxypeptidase G acjivity may be a. freeze-dried
powder ready to be rgconstituted as a solution for

i njection, or my eady fBe . rgconstituted as a
solution for injec / N Tygi calfly, the compound of
Formula | and th ' §gparvdiie -

adm nistration in aféart cul ar, treatnent regine, .thus
they are packaged or for@ul afed separately. The enzyne
and the 30 folate pathway rescue agent may be '
adm ni stered together, and thus may be - fornul ated for

- 1co-vadrdni stration. 30 A preferred therapeutic

systenn or kit as defined apove ri ses Tol nudex,
ROt ke b S 4T SspRrmal B9 R EaRREs 5 A
tenth aspect of the invention provides a nethod of
cleaving a conEpund conprising a structural fragnment
> RR3 1 '

of AFEHRTFES Y

15 © represents H or one-or two substituents selected from halo, Cy4 alkyl and

20

25

W alkoiy;
R® represents H or Cy.4 alkyl;

R* represents —CH;C(.Rg HR*)-D; )

R* and R® independently represent F. or Cys alkyl, or R%® and R® together
represent =C(EDR'’; "

R represents H or Cy allyl;

D represents C(O)OH, tetrazol-5-y), (CHa)oy-NHR', or, when R* and R”
together represent =C(H)RY then D may also represent H, or D represents a

structural fragment of Formula [a or Mb,



NOHWVIII AY R4 10 wherein . the wavy line indicates
the point of attachnment of the structural fragnent;

A6 represents 0 or S; 15 R8 represents H or one- or
two substituents selected fromhalo, Cl-4 al kyl and
Cl-4 al koxy; R3 represents Hor Cl-4 alkyl; 20 R4
represents - CH2C( R9a) ( R9b) - D3 R9a and R9Db

i ndependently represent H or Ic1-4 al kyl, or R9a and
ROb together represent =C{HHRXO, R10 represents H or

Cl-4 allq'l;-D represents C(O OH, teb-azol-5 yl,

(CH2)0.1 and RP' 25 toge
r epr esent/ %ﬁ\a’#en Wbp% or
t

repr esent ur al fragne@_| Fornula ma or I\/b,
31 COCH OO—ICOO—|0 Ofiia1lib
wherein the- vvav lines indicate the |nt of

at t achment of,t' structural fragrreﬁ 5 R

represents Hor C(OR 2; R12 represents H or phenyl
substituted by C(OOH and optionally substituted by
onewiRfeid W fuaty NBEs Substd teepdint o€l Redretnf LOMdal&biural
Cl-4 aIkyI and Cl-4 allcoxy; and allcyl, alkenyl and
al | @RS gr oups, -as wel | as 'the allcyl part of

Al lgo re Sl RUDS. C(BR; 1o be substituted by one or nore
hal o at ons;

R® represents H or phenyl substituted by C(O)OH and optionally substituted by
one or two further substituents selected from halo, Cy4 allcyl and C;4 alkoxy; and

alky], allenyl and allcynyl groups, as well as the allcyl part of alkoxy groups, may

10 be substituted by one or more halo atoms;

or a pharmaceutically acceptable salt and/or solvate thereof,

the method comprising contacting the comiaound comprising the structural

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

20

25

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

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

antifolate compound.



or a pharmaceutically acceptable salt and/or solvate
t hereof, the nmethod conprising contacting the conpound
conprising the structural 15 fragnent of Fornula Vii
with an enzynme that has carboxypepti dase G activity.
Preferably, A represents S. Preferences for the enzyne
t hat has carboxypeptidase G activity are the sane as
20 for the first aspect of tffe invention as described
above. in an enbodi ment, the nethod may be perforned
ex Vi vo, such as in vitro I n an alternative
&%@Fl%gd?hﬂ%hggﬁgﬁﬁtaﬂﬁ% c%EIP %%ﬁsgngta:ka%{; bt aTrgOSment
f r agﬁrﬁmhmhf VEbnmaﬁmmhékdrdd it amnndladuzal finl tht eomsdrpd undiical
In an e when, the antifol ate co
conis?af%?nh §'e Bt ivention, FIYIES 2 Gretied r%‘f}lff)%gwpﬂmﬂgﬂy
admiied e rRdadit 1l chippthl dehneihbd thBpriRdT 8/ erRab GRd
treatment, or otherw se, the invention provi des a
et mdidET 20 ersae fhagha exbeppspidea ey the antifol ate
conpound, the nethod conprising adm-nistering to the 5
i ndi vidual an enzyne that has carboxypepti dase G-
act Thak tﬂys mvamugn triolndesnithe rise ofhan eneyioel 88t hasecathowypspiidase G
enz t X [
or AP e AR 4P ARARML RS bl ikl il an
cau&&%hhymﬂ@mnﬂmbmimﬂmgasumaﬂmb&mmhmﬁaﬁﬁmmswngﬂh
structural fragnent of Forrmula VIII. 10 In the context

1%f medical uses of this tenth aspect of the invention

WheR theGonteid P RIYMEal ARG Fisniginth raepem BUE Uhhtidy SU6E e
of Formula VII[ is an antifolate {hq
pr EPEPEE cempRYng fe sudwgt Tpeegt af B SN i, antifolate

| ag %Bx%lﬁoun@ t}:@é'f%&@é"fok R huse drQsIa bﬁﬁﬂvégﬂﬁscué (f@iliﬁ‘ | PBardieutical

| evel s of dm nistration, patients and di seases to be

15 f@m@&m@m tigings gud dgyelsraf afi%n%raw &atieptsrangfisepies dp be
152 REGEd la SNS ald e BinlOR rAShOBSCIhRESE iR fion as descnl_md

above,

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

reference.

20 _
The listing or discussion of-a prior—publishe(i docurent in this specification should
not necessﬂy be taken as an acknowledgement that the document is part of the -
state of the art or is common general knowledge.

25  The invention will now be described in more detail by reference fo the follpwing

figures and Examples.

_Tigure 1 is the amino acid sequence of CPG, (SEQ ID No: 1).



Al'l, of the docunents referred to herein are

i ncorporated herein, in their entirety, by reference.
20 The listing or discussion ofa prior-published
docunent in this specification should not necessarily
be taken as an acknow edgenent that the docunent is
part of the state of the ar% IS commpn genera
know edge, 25 The invention Wil now be described in
nore detail by reference to the following figures and
Exanples.. Figure I is the anino acid sequence of CP&
( SEQ, &)

Seriere o gyt Sui iR TIRCREE TR Tomudex
( Foff mJnhLéa W)L YW&DB@’Sﬂm(IEUD mm@gw‘ ormMIR UBY AG2037 (Formula -
(Fo :@QR Aﬁ%g37t§5grnula VI1) and Methotrexate
(Fo thofppally (Fopmula Xeprigy athin e 1 Ident|f|cat|on of
new substrates for CPG, A Torrucdex (Forrmula .1'V)

Tonudex is a th m dil ate %ﬁnthase i nhi bi tor (Astra
57 e niexagnple froldgufificatipn of weghiuaetraes i CRGeP& in vitro and

vvasA..fﬂ,?mge}_t@«opm,wgg)t rate of CPQ as described bel ow.
10-'‘Degl ut anyl ati on ‘of Tonmudex byCP& was mneasured
spelrgph &t orferfidatd Isynthate igfilitok (detauLimsm)of TaBnddx was
Tonud 1 I

o H e b EPEM ik d iy Bl € S ERULTRRAES 180erpee,
1OQﬁher|s HCI pH 7.3. 990l of each dilution was
placed in a quartz cuvette and pro-warnmed to 37C. 15
19101 of enzyne solution was added to initiate the

r eil'fefglu&ﬂayﬁﬂﬁh biTEonideg Ib?S:'EGwaa& heasufed apéctrﬂphommca.lly A

;:"s' s T
Tonudex ﬁ?ar@%@&‘i@sfo?klh%n'é‘ aroﬁmrm@n\@m RORYE TSP 9f1 A3,

100M so i on an excess of CP& was neasured in
or gg(ppl tof each dﬂu’aon was placed in a quartz cuvette and pre-warmed to 37°C.

15 10pl of enzyme solution was added to initiate the reaction and the progress of the

20

30

reaction was followed by measuring the rate of change in absorbance at 356nm.
The change in extinction coefficient of Tomudex: at 356nm following complete
conversion .of a 100pM soiution by an excess of CPG; was measured in 01:d¢1' to
calculate the .change in extinction coefficient due to the complete conversion of
100mmol of Tomudex. With this data, ‘measured rales can theﬁ be converted to

values of pmol/min (Vimey), and K and ke determined.

Measurement of the rate of reaction at a range of substrate concentrations, from 1-
100puM allows the Ky, and k., for the enzyme to be determined using apiaropriate
compter software such as “Enzfitter” (Biosoft, Cambridge, UK). Resu'lté of the
spectrophotometric assay showed that Tomudex is a substrate for CPG, having a

B: LY309887 (Formula V)
LY309887 is a GARFET inhibitor (Bli Lilly). LY309887 is contacted with CPG, in

vitro and is found to be a substrate of CPGo.



cal cul ate the change in extinction coefficient due to
the conpl ete conversion of 20 100nnol of Tonudex. Wth
this data, 'neasured rates can then be converted to
val ues of nol/mn. (Vmax), and Km and kc2, determ ned.
Measurenent of the rate of reaction at a range of
substrate concentrations, frqogm1- 100Mallows the K
and kcat for the enzyne to be determ ned using
appropriate ,is conmputer software such as "Enzf tter"
(Bi osoft; Canbridge, UK). Results of the
spectrophotonetric assay showed that Tonudex is a

substrate for CP& having a Kmof 7.8pMand a Kcat of
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édogﬁegﬁeﬁwgswg Enzfitter conputer software. 15 C.

The GARFT inhibitor AG2034 is is contacled with CPG, in vitro a.nd is found to
be a substrate of CPGy.

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-HCl pH 7.3. 990ul
of each dilutiod is placed in a quartz cuvette and pre-warmed to 37°C. 10l of
enzyzﬁe solution is added to initiate the reaction and the progress of the reaction is
followed by measuring the rate of change in absorbance at a suitable wavelength.

The change in extinction coefficient of AG2034 following complete conversion of
a 100uM solution by an excess of CPG; is measured in order to calculate the

change in extinction coefficient due to the complete conversion of 100nmol of
AG2034. With this data, measured rates are converted to values of pmol/min.

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



The GARFT inhibitor AR034 is is contacted with CPQ
invitro and is found to be a substrate of CP&. )0
Degl ut anyl ati on of AR034 by CP& is neasured
spectrophotonetrically. A stock solution of 10nM
AR034 in 100nmM Tris-HCL pH7.3 is prepared and used

to prepare a series of dilutigns fromO0-100j.Min

100i nM Tris-HCl pH 7. 3. 990i ' of each dilution is
placed in a quartz cuvette and pre-warned to 37C. 1041
of enzynme solution is added to initiate the reaction
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Measurement of the rate of réaction at a range of substrate concentrahons from 1-
100uM allows the Koy and keq for the enzyme to be determined using Enzfitter

20  computer software.

Example 2: Rescue of T(;mudex toxicity by administration of CPG;

A paﬁenf 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
35  intravencus injection over a period of about 5 minutes. The patient’s plasma

concentration of Tomudex is reduced to non-toxic levels.

Example 3: Rescue of Tomudex toxicity by administration of CPG; and
thymidine
50 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 CPGs by -



change in extinction coefficient due to the conplete
conversion of 100nnol of A&037. Wth this data,
neasured rates are converted to val ues of nol/mn.
Measurenent of the rate of reaction at a range of
substrate concentrations, froml - |0O0AM allows the K
and | coat for the enzyne to be determ ned using
Enzfxtter 20 conputer softwdre. Exanple 2: Rescue of
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enzyme that has carboxypeptidase G activity in the
preparation of a nedicanent for conbating toxicity
caused by an antifolate conpognd of 5 Fornula I, R

RB ~BXA6 OH RZ NQR4 wherein Rl represents

NH2, COMIMS CHs; 10 R2 represents NH2 or Cl-4 al kyl;
the group B represents a structural fragnment of

Formula la, Ib, Ic, Idor le, --'"~A2 RS0 N R5b A4 R5c
I TapH | ysk®f an kSmBdrEds AmboXeptliabdlGlaBuivify M Reparation
groups the dashed |ines indicate the point of ring

fusi 9n? wegisamens fory epmpafnefoxicHy |caysedh § 2R entifdatgaempound of
| § negodppdijcat e the point of attachment of the
structural fragnents to the group X

R
R R 0
)% | X7 p8 oq !
R> N o R
wherein

R! represents NH,, OH or CHs;
10 RZrepresents NH, or Cy alky];

the group B represents a structuaral fragment of Formula Ia, Ib, Ic, Id or e,
3

]
~ A .. .. A
i T :‘I/NT :\l/

PN~ B sb ‘,,"\ 4

- AZ RSa . ‘?' R A R5c
la H b e
K
E’:/Bjsz R iy
A NN e
Id le

in which groups the dashed lines indicate the point of ring fusion with the
15  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;
20 A®represents C(H)R®, NR® or S;



R5a to R5, independently represent Hor G .4 alkyl;

A" represents C(R6a) or N, A2 represents CHor N 20
A3 represents C(H)R6b, NR6o or S; 40 A4 and A5

i ndependently represent CH2, NH, 0 or S; the group
B'-132 represents CHCH or C=C, R6a to R6

i ndependently represent H or Cl-4 al kyl, or R6¢C
represents C(O R6d, or R6c, jpogether with R7b
represents Cl.2 n-al kylene; 5 R6d represents H or Cl-4

al kyh? and A’eipdeparioitty refkREY CHLRNE; 0o S; CH2NR7b- (i n
whi ¢ Iatt%t; £, WO Egrou&a&éhe CH2 noiety is attached to
the FHSEU? pvr PR BAdter Gt er ocycl i c group); R7a

and R7ho RAFCAASBERALY depreSdnt ﬁscﬁllﬁ 4:3171%1, ARG (Bl k¥hts Cﬁ}l%liﬁ or

al kenyl or C3.6 gl kynyl, or together w 0
r epr dsepgetheryith Ry rgprrsgnis fop n-akYleesyr esents 0 or S; RS

repr RSk Sedik Alor BNEaIY). tWo substituents selected from
hal o, CI-4 alkyl and C1-4 al koxy; 15 R3 represents H

or Cl4 alkyl; R4 represents -CH2C(R9a)(R9b)-D, R9a and
R9b 4 entyl res vOf. C14 .al kyl.. or R9' a
Rob ¥ CERRRS S BTN i et g ol o
| -1 rosiet@ls ditactlek yd the fseds pyrasidint-based Btébtyclieib@nol - 5-yl ,
( ., 1- NER1 r..when R9a and t oget her
r eprigs 8t Nj@#ﬁ%ﬁ?ﬂytrﬁ@ﬁseﬁa@ﬁﬂ@g %a'é ﬂ&g@'ﬁf At Cy4 allgpylpor
iepriedasiethepwits R ugiresemb Cf y agRpaetc; of Formula Illa or
[11b, O COOH $ COH

AS represents O or S;

R® represents H or one or two substituents selected from halo, Ci4 alkyl and C;.4

alkoxy;
15

R3 represents H or Cy4 alkyl;

R? represents -CH,C(R*)(R*®)-D;

R* and R*® independently rcp%esent H or Cp4 alkyl, or R and R*® together
20 represent =C(H)R'%;

R'° represents H or C1 atkyl;

D represents C(O)OH, tetrazol-5-yl, (CHy)o.,-NHR!!, or, when R™ and R*"

together represent =C(H)R'C, then D may also represent H, or D represents a

structural fragment of Formula I1la or b,

0 COOH COOH
?(//P\/ ?);/P\
O OH COOH O OH CooH
lia b

25 ;
wherein the wavy lines indicate the point of attachment of the structural
fragments;

R'! represents H or C(O)R'?;



P~POOHCOOHO OHCOOH 25 Illalllb wherein the
wavy lines indicate the point of attachnent of the
structural fragnments; Rl11 represents H or C(OR12; 41
R12 represents H or phenyl substituted by C(O OH and
optionally substituted by one or two further
substituents selected fromhalo, Cl alkyl and Ci1, 4

al koxy; and al kyl, al kenyl apd al kynyl groups, as

wel |l as the al kyl part of al koxy groups, may 5 be
subs®i mpres:bnls;H onpheoy] substientéuollyOC () OMBand Giptidhally substituted by

phar nace tabl e salt and/or_sol vate
t her 861 ﬁ%@%‘ kg E‘f*ﬁ% ofed TELAR - bleR g Cropalkoxy; and
antifolate conmpound of Forrmula I is 10 Tonudex

(Formula I1V), LY309887 (Formula V), A&X034 {For nmul a
Vi) 8k %@@é@d(aﬁafflﬂﬁ%}waﬁ)weﬂ 3s teglkyhpoRfaikegy gwups, may

G ai 83 shbstidktednyf die oP&HQ%!oQ%r&sOXI city in an individual
who has one of-nore clinical nmarkers of toxicity

caused by the antifolate conpound. 15 4. Use according

t Y C%I%. Ma\@gﬁ zﬁf réccg Eﬁbl%lsélp%ng@a%m%&%re&f toxicity is

eve e ant e conpound greater
than a predeterm ned Ievel indicating toxicity at a

v ti tr.ati o he co

%see%ccor |ngto$drmg%g etk W@% tﬁigl F&f&@“&?ﬁ? E(éramlagi 18
pd asTamidex €Forafuld ), Imnpssal &toenmnmwr@osmctw@uum’n or
-tox'%g E gl 24 hours after adm nistration of

t he %%319‘??“ e according to any of Clainms 1 to 5
for conbating toxicity in an 25 individual who has

e clinical tons of toxicity caused b
t he an%‘b?cﬁ?@g@dﬁﬁﬁﬁ% g%x 2 for combating toxicify in an lrlleldlle who

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

15
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.

20 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
25  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,
30 dehydration, diarrthoea, fatigue, fever, hepatotoxicity, hyperbilirubinaemia,
leukopaenia, mucositis, myelosuppression, nausea, neutropaenia, rash, reversible

transaminitis, stomatitis, thrombocytopaenia and vomiting,



7. Use according to Claim6 wherein the clinica
synptom of toxicity caused by the antifolate conpound
is selected from anaeni a, anotexi a, asthenia, 30
dehydration, diarrhoea, fatigue, fever,

hepat ot oxi city, hyperbilirubinaem a, |eukopaeni a,
mucositis, nyel osuppressi on, nausea, neutropaeni a,
rash, reversible transamnifjs, stomatitis,

t hronbocyt opaenia and vomting. . 42 8. Use according
to any of Clains 1 to 7 for conbating toxicity in an
individual who js adm ni stered_ a | .at e pat.h r.escue
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agent prior to the enzyne that has carboxypepti dase G

activity. 10. Use according to Claim8 wherein the
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act ipathtvgy reddde ddent Itxlsve taatbe enzpliing that Igs G}!rmmwﬁvl#ﬁe [Cedchvitthe
individual is admnistered the folate pathway rescue
agent and the enzyne that has carboxypepti dase G

act i19i t yUsessatbatimpto alainy 8 sdlmnaintthmiadiykilugd is ddnifidteredidlee fgIate

a fol at hwa res en
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gntifol ate conpound of Fornula I as defined in Caim
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and a fol ate pathmay rescue agent in the preparation
of amwﬁﬂﬁﬁﬁﬁﬁﬁﬂmﬁﬁﬂsbonbatlng toxicity caused by an

antifolate conmpound of Fornmula | as defined in Clainll
or laim2. 14. Use according to any of O ains
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20 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
25  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 LY309887,
AG2034, or AG2037.

30



AG2034, or ARX2037. 30 43 16. Use according to any of
Clains 8 to 13 wherein the antifol ate conpound of
Formula | is an inhibitor of thym dylate synthase

(TS), and the folate pathway rescue agent is

thym dine. 5 17. Use according to Claim16 wherein the
antifol ate conpound of Fonnula I is Tonudex. 18. Use
according to any of Clains | 4840 17 wherein the enzyne
that has carboxypeptidase G activity is at a dose of
aboult- 50 Ughiacerdfngrto ky df6daimae tcgﬁtwhel@l th® antifslate compound of

acc Q to n
2o R 148 Tyl et BBl S, SHATE! 0 e
| i nesaue agedliivihgmialinewho is being treated for a disease

sel ected fromcancer, rheumatoid arthritis ()RA),
multiple sclerosis (MS), psoriasis, extrauterine

Br egnancys@f@ordingfté C¥Sm 18 QfHerefl 56 afFo1RY ca&lp&mu ¥ F@du®T
of 15 the antifolate conmpound. 20. Use of an

ant |‘?F5‘Pné‘fdéxcon'pound of Formula | as defined in Caiml
or Claim 2 in the preparation of a nedi canent for
treating a condition selected fromcancer, RA M5
psorlBasi Yse eseordingt erdnyeofpFleignsahty léwdle@rnaflle apgymehthst has
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Activity. 21. Use of an enzyrre that has
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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
20  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,
25 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 I.

30 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,



30 22. Use according to any of Clains 19 to 21 wherein
the antifolate conpound of Fornmula | is Tonudex and
the cancer to be treated is cancer of the breast,
ovary, 44 colon/rectum |iver, prostate, pancreas or
stomach, or non small cell lung cancer (NSCLC),

mal i gnant nesot hel i oma or carci nonma of unknown

primary. 23. Use according ta4any of Clainms 19 to 21
wherein the antifolate compound 5 of Fornula | is
LY300R8/Zcchuma, livies paamﬁe parfceaper attmma;h,ed rios soahicelt ol ctuver

bre 0 ancr eas accordlng to
anya(ﬁﬁcbcgmaﬂ Elfﬂ fIﬁmf”H%og'ﬁ‘tkP?%‘T Bt €onmpound
is AG2034 and the cancer to be treat ed |s br east

n ol on cancer, g cancer , anoma or
n‘ﬁﬁorm%“?§°°r@§‘§ t%e%frf 1ﬂ@lstl%t°a%ﬂywwelmﬂ§. apffolate qogpoynd

Vﬁhero@ IMmhdIe 1 3L Y 338t @nd &@Q@db@ldto BeStrAfd 03 CarRBdof € breast,
cancer to be treated is a solid tunour, such as an

adv&ABdUE GrPRREEEaRt i ¢ or recurrent solid tumour. 1s
26. A therapeutic systemconprising an antifol ate
compound of Forrmula | as defined above in Claiml or
2, and alsesregriogthaty df &aimaihdlpeprdin the @ni@olate compound

aCt Ilé’Aé%OBfélﬁagil ﬁ-?ercan'ggxfm ?f‘)r %&ﬁg& is %*eﬁ%f%t %g] go(i Crhocgaglcquuxgsggcl%cer,
Jagemtelau%aoﬁlmnplmm vo et hod of cl eavi ng a term nal
L-glutamate noiety froma conpound of Forrmula | as
defined in Cdaiml or Claim2, the nmethod conprising

25 @epAnt avid fegorting td:ﬂﬁm(ﬁlﬂ)mﬂmwm 0 Anvierdy tie ahtifelatel@mpound
car box se G act 29. ex vivq met hod of
ot 8 A REN AR e 1o R BTedeR el et Gl ot vageed
con'ﬂmagndn@cﬁ”&aﬁemlsaldmﬂsmdef| ned in Claiml or Claim?2
by an enzyne that has car boxypeptl dase G activity,

'he met hod conprising: 30 providing the conpound of
For psll @ A therapeutic system comprising an antifolate compound of Formula I as

defined above in Claim 1 or 2, and an enzyme that has carboxypeptidase G

activity.

20 27. A therapentic 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

25  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:

30 providing the compound of Formula I,



45 contacting the conpound of Fornula | with an

enzyne that has carboxypeptidase G activity under

condi tions such that cleavage of the .conmpound can
occur, and nmonitoring the rate and/ or extent of

cl eavage of the conpound of Formula 5 | over tine.

30. A nethod according to Caim 29 wherein the
nonitoring step conprises ngRitoring the anount

and/ or concentration of the conpound of Fornmula I. 10 .
31. A nethosttiag cthe déongpotred @faFormdd Orwidd) anhenging tHae has

nmonitoring ste conpri ses nitoring. the anmunt

i/ BIoOEHRGAEY G ORGP Fan o Bieh (B ERieBit ghe compound
pr odydg b&ubind he conpound of Fornmula I. 32. An ex vivo
nmet hod of cl| eaving a conpound conprising a structura
15 f r agnEWRitMEes iate aqdigr extent peclgagy of theggmpogd offFpymula
Q R4 vhsgin 20 the wavy line indicates the point of
attachnment of the structural fragnment; A6 represents
O or S R8 represents |I-1 or one or two substituents

sel egt ed ,f . ( 5 C. al koxy: R3
rep?@éenfE&Ew%fg%ﬁﬁzgﬁPE%@#K¥5W@£%?g%@ﬁggééngSwpcthmws
- CH2EniRGEn) Y tROoheudf andlfor cRentatich ¢k dongheyeind Eninuya L.
represent H or Cl4 al kyl, or R9a and R9b toget her

10 31. A method according to Claim 29 or 30 wherein the monitoring step
comprises monitoring the amount and/or concentration of one or more break-down

products of the compound of Formula L.

32. An ex vivo method of cleaving a compound comprising a structural

15 fragment of Formula V1IJ,

wherein

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

N represents O or S;

R? represents H or one or two substituents selected from halo, C,4 alkyl and

25  Ci4 alkoxy,
R? represents H or C4 alkyl;

R* represents -CH,C(R*)(R*®)-D;



represent =C(H)R10; RIO represents H or Cl4 alkyl; D
represents C(O OH, tetrazol-5-yl, (CH2)0 _1-NHRII, or,
when R9a and ROb 5 together represent =C(H)RL0, then

D may al so represent |1, or D represents a structural
fragment of Formula Illa or IIlb, OCOON1 COOH P ~ P
O OHCOOH O CHCOOH Illa lllb 10 wherein the wavy

lines indicate the point of agtachnent of the
structural fragments; R1' represents H or C(ORl2;
R12 R’®pnd fEhingepdndantlp heprssentshibis tGitsetllotl dryR¥(a0)i G domdther
opti_onal lty=CzH tituted by one or two further

subStH T ient I’ected fromhalo, Cl-1 alkyl and Cl-4

al kadYrep@psits Hor @leidyl; al kenyl and al kynyl groups, as

wel |_as the al part aof_ al kox roups, may be
bR FERstsats F U, S Seotn  a e GE gp aen R and R

Bh art&@%ﬁﬁméfﬁe%édt)é@ﬁﬁﬁﬁlttﬁéﬂ © 5a hls@ReHQEnt IO %A G epresents a
't her eof , 0 the nethod conprising contacting the

conmsburtealdmementof Ryrmulpd I3 or it ural  fragnent of
Formula VIIl with an enzyne that has carboxypepti dase
G activity. 33. A nethod according to Claim 32 wherein
t he conpon:md, nMpEASi QOO 254t t | fcagrent of
Formula VIL,FCisTYan antifolate cogpound. 47" 34. Use of
an enzynme @hat lpasogar boxypept i das®HCcaggH vity i n the
preparation of a nedicanment for conbating toxicity
caused by an antjif ol ate conmpound of Harnula VIII as
defined in C aim32.

10  wherein the wavy lines indicate the point of attachment of the structural

fragments;

RY 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
15

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,

20
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

25  structural fragment of Formula VIII is an antifolate compound.



5 35. Use according to any of Clains 1 to 25 or 34, or
a therapeutic system -according to Caim?26 or 27, or
a method according to any of Clains 28 to 33, wherein
the enzyne that has carboxypeptidase G activity is
car boxypepti dase &, or a derivative thereof which
has car boxypepti dase G activity.

47

34.  Use of an enzyme that has carboxypeptidase G activity in the preparation
of a medicament for combating toxicity caused by an antifolate compound of
Formula VIII as defined in Claim 32.

5 33, Use according to any of Claims 1 to 25 or 34, or a therapeutic system
according to Claim 26 or 27, or a method according to any of Claims 28 to 33,
wherein the enzyme that has carboxypeptidase G activity is carboxypeptidase G,

or a derivative thercof which has carboxypeptidase G activity.



