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predictive value for the efficacy of a drug in treating human tumors, it would at best predict a

drug which, at equivalent levels of tolerance, had properties comparable to or perhaps slightly
better than methotrexate.

PCT Publication No. W0O98/02163, discloses the surprising observation that more
highly purified PDX compositions when tested in a xenograft model for their efficacy against
human tumors have now been shown to be far superior to methotrexate ("MTX") and are
even superior to edatrexate ("ETX"), a more recent clinical candidate. Moreover, 10-
propargyl-10dAM showed a surprising ability to cure tumors such that there was no evidence
of tumor growth several weeks after the cessation of therapy. Thus, highly purified

composition containing 10-propargyl-10dAM. can be used in accordance with the invention
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suffering from lymphoma a therapeutically effective amount of PDX. Preliminary clinical
results in humans have shown this treatment to be particularly effective, even with respect to

the lymphomas that were refractory to other therapeutic modalities.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the structure of PDX and methotrexate;

Fig. 2 shows an HPLC of an impure 10-propargyl-10dAM preparation prepared in
accordance with the prior art;

Fig. 3 shows an HPLC of a highly purified PDX preparation in accordance with the

invention;



accordance with the prior art; Fig. 3 shows an HPLC of
a highly purified PDX preparation in accordance wth
w0 besiimgent i on; Fi g. 4 shows a syntheti c scheneraEE$2005/019169
in preparing the conmpound in accordance with the
i nvention; and DETAI LED DESCRI PTI ON OF THE | NVENTI ON
This application relates to“the use of
10- propar gyl -1 O deazaam ngpterin i.n hetrea of
TFigefs p\yﬁﬁﬁﬂﬁhetwlscb"ém usefyhim BrRRAring elcymi’ﬁs ¥ Hegordance with
dw1n$§hﬁn &Q@ cells of the patient are determned to be
cancerous. T cell |ynphomas enconpass a variety of
conditions including without Iimtation: (a)
.hoblastlc I ohonas in which the malignancy occurs
S CRIZTIO 4E INNENAION, s from the thynus; (b)
|
cahi el ayt%phs@%?‘*@l g S5t Lo BERREFR I qelamidpiin in the
.nemnkﬁmﬂhTQ%ﬂHQH@E@Kenla aggressi ve NK-cell Ieukenia

cutaneous T cell |ynphoma (M/cosi s fungoi des/ Sezar .

sgfrmlldw@phoraﬁﬁaw é:é‘tlpftonllaér*@ whch the Lyeg{] Bﬁtéle patige pre determined to
o, P 2R M P s
limitatidh:V- |, and angi oi rmunobl astic T ceI | 1'ynphoms, and

subcut aneous panniculitic T cell nphoma; and,

(a) péymmaanc Tyrephomas yayhishdbe mhgnanﬁy PEGAITY ip Hrmléuve lyngphmd
aracortex and never grow into a true

progef‘%‘%l? g’Ft $%2rn. I'n one enbodinent of the

(b) | %Yzfﬁ!i}%lw BeripHeeal AOSENGROplads, dAdTiMdin g scellpraliyiphpesticliéwdainia, T-
used in the specification and cl ai ns hereof

cell gm@nbommpmﬁstwmul@qmar e@ggferwgﬁl\% o} fepkerare, eusanearn Topik

substanti all ot h I

ot (R P e e o b A5k TR B Bt B, T et

type, «V,Yltérrd»pﬁth? pé 'I‘tc@mPymﬂfdnhaV iAdyiltaf- célhl%uli@)ﬁa/lﬁnplﬁﬁm@ﬁicmdﬁfg those
hé scope of the invention may include carriers

associatedexith PiT&M-4, amdrang@nrnmua@blmjlcm@elldmmphﬁmé andsybeudpiegus

panmclﬁltlcglecéimympfh%&rarﬁ, ImOJ therapeutic use, as well as

(©) peripheral T cell lymphomas that initially involve a lymph node paracortex and never

grow into a true follicular pattern.

In one embodiment of the invention, the composition comprises "highly purified"
PDX. As used in the specification and claims hereof, compositions which are "highly
purified” contain PDX substantially free of other folic acid derivatives, particularly 10-
deazaaminopterin, which can interfere with the antitumor activity of the PDX. A
composition within the scope of the invention may include carriers or excipients for
formulating the PDX into a suitable dosage unit form for therapeutic use, as well as
additional, non-folate therapeutic agents. _

PDX can be synthesized using the method disclosed in the DeGraw paper, supra or in
Example 7 of US Patent No. 5,354,751, which is incorporated herein by reference. HPLC
evaluation of the product prepared by this method shows the presence of a substantial amount
(~4.6%) of an impurity A (Fig. 2) which has a retention time consistent with 10-deazaamino-

pterin. Thus, if this synthetic approach is employed further purification is necessary beyond



addi tional, non-folate therapeutic agents. PDX can be
synt hesi zed using the nethod disclosed in the DeG aw
w@2apeni7ssupra or in Exanple 7 of US Patent No.PCT/US2005/019169

5,354,751, which is incorporated herein by reference.
HPLC eval uati on of the product prepared by this nethod
shows the presence of a substantial amount (~4.6% of
an impurity A (Fig. 2) which has a retention tine
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prepared using the nmethod described in Exanple 1.
98%, apd theqieaks comresponding i 1 G HearmmingptetiatienotidetdtedybyttRt ftocessing

approaches 98% . and. t he peak correspondi ng
softo U B0 RP AR bl e Rl byt he
PIPOIIC figd Bi@nu0éd 106 Phadl IITQUEN ih DB pabicts WillPdeRASISE tyaoh
ripple in this area. PDX %lbeen ulsseg isnla Pase | %ﬁp oma
were enrgled, iinclyding Mrempatientssvith diog-aepiptas i cedl lymphoroan Therfellowing
enrolle including thre tients with drug-resistant
cse Byt RS B oP BT B Bl A e
(1mg/Eatail9 BiadiipeOwelasiorb rehaRat Wah PERESanas1 2311 $Re/hiz
gA\%iﬁélth ?ol [ cl{gzci d (Imgy/m2 daily st art)iSdr?g 12\?\(I/egﬁg/pr?€&rn%y)
supplementatéqat ment with PDX) and B12 (1 ng/ n2 nonthly)
suppl enentation. Patient 1. Di agnosis: Peripheral
T-cell Lynphoma, Stage |V Denographics: 48 Year old
Patiedtal € Prior Treatnent: CHOP x 4 cycles (July 2002- Nov
~2002) - refractory ICE x 2 cycles (Dec 2002) -
Diagnosifr act ory CanpatPeriphdxalchrcdDD@mphaitimeSt2@a¥) - ni xed

response Pre-Tre nt Stagi ng: Extensive di sease
Demo@ﬁﬁpﬁ}?éous di seasgtsfge@’é?ﬁéﬂ%eon Study: PDX 135 ng/nm2 x
Prior Tred@8éht: CHOP x 4 cycles (July 2002-Nov 2002) - refractory
ICE x 2 cycles (Dec 2002) - refractory
Campath (March 2003 - June 2003) - mixed response

Pre-Treatment Staging: Extensive disease cutaneous disease

Treatment on Study: PDX 135 mg/m® x 1 dose

Toxicities: Grade 3 stomatitis; neutropenia grade 3; sepsis

Response: Essentially complete remission by PET scan

Comment: This patient ultimately died after developing a bacteremia and

sepsis from open skin lesions with Gram positive bacteria.

Patient 2.
Diagnosis: Lymphoblastic Lymphoma, Precursor T-cell, Stage IV

Demographics: 65 year old female



Toxicities: Gade 3 stomatitis; neutropenia grade 3;
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devel opi ng a bacterem a and sepsis from open skin
|l esions wwth G am positive bacteria. Patient 2.
Di agnosi s: Lynphobl astic Lyfpphoma, Precursor T-cell,
St age |V Denographics: 65 year old femal ePrior
Prior Tregatenent : L20 - L20r@lomplexocdmbiadtionrcheiethetdpgrsapy May 2002,
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None Response: Conplete rep ssion by PET and CT scans
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remssion dose of PDX.
Patient 3.
Diagnosis: HTLYV Associated T-cell Lymphoma
Demographics: 38 Year old male
Prior Treatment: EPOCH - infusional combination chemotherapy
Oct. 2003 to Feb. 2004
Pre-Treatment Staging: Left axillary disease
Treatment on Study: PDX 30 mg/m* weekly x 3 every 4 weeks x 2 cycles
Toxicities: None
Response: Complete remission
Comment: Complete disappearance of clinically evident disease by the end of the
first cycle, very well tolerated, no toxicity.
Patient 4:
Diagnosis: Panniculitic T-cell Lymphoma
Demographics: 25 Year old male
Prior Treatment: Ontak (refractory), 9/02-11/02; Targretin and IFN a 1/03-10/03

(durable partial remission); CHOP 4/04 - 6/04; ICE 6/04,
CyPen 7/04-8/04, Targretin/MTX 9/04 to 2/05
Treatment on Study: PDX 30 mg/m?® weekly x 4



Comment: Conpl ete di sappearance of clinically evident
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patients w th T- akketativg gpinolmtingdesmnever been treat ed
with PDX, and all four have net criteria for conplete
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all foudhamatneccritesp forsenpletd tearisgion, ewdri based be thet deesis veiBBT imaging
received aonly %mal | nodest doses on a weekl sc,hedlg e.
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~weekly x 6 weeks followed by a one week rest, or
admingsteatigR Meye adopasa ion gxample, levels on the order of 40 to 120 mg/m’of body

surface area/day are appropriate. Dosages of 30 mg/m?* weekly for 3 weeks followed by a one

week rest, 30 mg/m* weekly x 6 weeks followed by a one week rest, or gradually increasing
doses of PDX on the weekly x 6 week schedule are also suitable. Higher levels could be
utilized if less frequent administration were used. Thus, in a general sense, dosages of 30 to
275 mg/m? are suitably used with various dosing schedules, for example 135 to 275 mg/m? for
biweekly dosages, and 30 to 150 mg/m?for weekly dosages. The determination of suitable
dosages using protocols similar to those described in US Patent No. 6,323,205, which is
incorporated herein by reference, is within the skill in the art.

PDX may be used in combinations with other cytotoxic and antitumor compounds, .
including vinca alkaloids such as vinblastine, navelbine and vindesine; probenicid, nucleotide
analogs such as gemcitabine, 5-fluorouracil, and cytarabine; alkylating agents such as
cyclophosphamide or ifosfamide; cisplatin or carboplatin; leucovorin; taxanes such a
paclitaxel or docetaxel; anti-CD20 monoclonal antibodies, with or without radioisotopes, and

antibiotics such as doxorubicin and mitomycin. Combinations of PDX with several of these
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otherwige gpasifiecdPDX and ot her agents may be concurrently

o STRE e LAY we i comomaon TWANE AR B BEmEuI 2 figplementation
to red@EdYBE srI8 RALES bf AeSreaiin! FB%X%Q];?% ggﬂé%'{trﬁr]llﬁg be hjgﬁsc? with folic

For exanple, the other agent ma ter
acid (begn’aaily staihigal ekgk pdidran wanthent withtRDX pandeBi20d rag/m? monthly).
time (for exanple 24 hours) relative to the PDX
adm ni stration. Thus, for purposes of this
application, the termadmnistering refers generally
to concurrent admnistration or to sequentia
adm nistration of the dEX¢MBDOE 1in either order in a
pgrall I treatgrent eginmen with or wthout a _
st ShPBH 2 SHthsUrschemoassiulip reparting 10mrapaseydbd At de
sccor GRS WA B R (SR SCRE Sl ST BT 4, 2.5 mumol
in 18 mheofsiave-deiel At iswad cddiea tbrocat Mhrtcoldmixtexsanglt@ated with a
be treated with folic acid (Ing/m2 daily

patients ma . eal
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mmol) was added, and the mixture was stirred at 0°C for an additional 1 hour, and then at
room temperature for 16 hours. The resulting mixture was treated with 2.4 mL of 50% acetic
acid and then poured into 240 mL of water. The mixture was extracted with ether (2 X 150
mL). The ether extracts were combined, dried over Na,SO,, and concentrated to an orange-
yellow oil. Chromatography on silica gel (600 mL of 230-400 mesh) with elution by
cyclohexane-EtOAc (8:1) gave the product a-propargylhomoterephthalic acid dimethyl ester
(compound 2) as a white solid (4.66) which appeared by TLC (cyclohexane-EtOAc, 3:1) to be
homogeneous. Mass spectral data on this product, however, showed it to be a mixture of the

desired product 2, and the dipropargylated compound. No starting material 1 was detected.

HPLC shows the ratio of mono- to di-propargylated products to be about 3:1. Since the
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