-1- TREATMENT OF T-CELL LYMPHOMA USI NG

10- PROPARGYL- 10- DEAZAAM NOPTERI N  Thi s application
clainms priority fromUS Provisional Application No.
60/ 521,593, filed May 30, 2004, which application is
I ncorporated herein by reference. BACKGROUND OF THE
| NVENTI ON This applicationirelates to the use of a
conmbi nation of 10-propargyl-10-deazaam no- pterin and
in the treptERTMENT OFCRUELLIINVMPHOMA USING

10- Pr opar gyh?~WW-IWRZA&WE@m
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conmpounds whi ch have been tested and in sone cases
found useful in the treatnent of tunors. This
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PCT Publication No. WO98/02163, 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 fo 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



-2- to treat tunors, including both solid tunors and
| eukem as. The conposition is illustrated for wuse in
treatment of human mammary tunors and human | ung
cancer. Subsequent studies on PDX have shown that it
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SUMNMARGROPTTHIBIDOFERHEOBRAW NGS Fi g 1 shows the structure
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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;
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preparing the conpound in accordance with the
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10- propar gyl - 10- deazaam nopterin in the treatnent of
T-cell |ynphoma. T-cell |ydphomas are |ynphonmas in
which the T cells of the patient are determned to  be
cBigcé slmyes. a Synthetit sdhprmp nesfilsin @iemanpa e wmpapn@inacgerdance with
. conditigns including wthout Ilimtation: (a)
the"“@?ﬂﬂﬁ&ﬂaastic | ynphomas in which the nalignancy occurs
in primtive lynphoid progenitors fromthe thynus;
(b) mature or peripheral T cell neoplasns, including T
i RIPAHONVDK ¢ ENHONT- cel | granul ar

| ynphocyti.c | eukenia, a ssive NK-cel] |e i a

HR gt 61 o1 R aAC o sl SO RE e 1 g

. treatmPNH PIE 1y Hﬁasti c large cell lynphoma, T cell
type rggat

, ente y- type T cell |ynphoma, Adult T-cell
| TukeB iy rapHopmgs hanymiphehasdinvgricthbe & cells obthiepasentrg getermined to

HTLV-1 angi oi mmunobl astic. T cel l..lynmp ,
be cangeoBtt BAtlb B@nphﬁgﬁwwmpﬁ?sca Varigty of copsiRBnReioghy fljout
]imitaﬁ&{:i pheral T cell I|ynphomas that initially involve a
ynph node paracortex and never grow into a true )
(@) f Binghobilagtic lyaiphenas inlwhidrihe evbigdaney wecus int prémitive lymphoid
i nvention, the conposition conprises "highly purified"
progemptogs fra@ the BYMUs; t he speci fication and clai ms her eof ,

c i ' s G i Lyt s BtRicNed@Mia, T-
©  CHARRS b bR T 8 Bidbiest 3R Y Ccl rlymEAOt Rlctel
cell gramilad Igiiphsdyyic 1éhkenten zgaessivo NI ckih Jeukbimih catamecun feetler e

with the antitunor activity of tﬂe PDX. A . co osit'on11
lymphamayMycpsie fungsides/ sezaphynilsomestang 3%&36“?&’&6@& gVénn@’é’P}% irﬁg

ol ent . . .

type. QiGN T g0 P mph S AL TR REAEHTS Ry THAIRY Mose
associa@diviiihoralV - Nand figdi ditendrbblasieT télt 1yaghohs, alRDXbcetandses

synthesi zed using the nethod disclosed in the DeG aw
pannigdisie T ceblipmah@paiiadd Exanpl e 7 of US Patent No.

5,354, 7 i IS, . ; ; rel
©  pprhe] Jioolgphsfas R RAN O hih, Rl FERERBE fnd never
gmwmmqe shiengartpagedar esence of a substantial anount

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 substantiaily 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



(-4.6% of an inmpurity A (Fig. 2) which has a
retention tine consistent with 10-deazaam no- pterin.
Thus, if this synthetic approach is enployed further
purification is necessary beyond -4- that disclosed in
the DeG aw et al. paper. Such purification can be
carried out by additional -4HPLC or crystallization to
renove the 10-deazaani nopterin and other folic acid
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suppldgaampaioh. (March 2003 - June 2003) - m xed response
Pre-Treat ment Stagi ng: Extensive di sease cutaneous
di sease Treatnent on Study: PDX 135 ng/r2 x 1 dose
PatlenT?XI cities: Gade 3 stomatitis; neutropenia grade 3;
sepsis Response: Essentially conplete rem ssion by
DiagnBfid: scan Conment Periphegl Pakil @QinpHbhb Bhgl v died af ter
devel oping a bacterem a and sepsis from open skin
Demographigtis wi t h G of§ Yeasiold melebact eri a.  Patient 2.

Prior Treatment: 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



D agnosi s: Lynphobl astic Lynphoma, Precursor T-cell,

Stage 1V Denographics: 65 year old female -5- Prior

Treatment: L20 - Conpl ex conbi nati on chenot her apy

since May 2002, adm nistered over two years. Has

received MIX from May 2002 through Feb. 2004.

Rel apsed Dec. 2004. Pre-Teatnent Staging: Extensive

wi despread rel apse Treatnent on Study: PDX 30 ng/nR x
Prior BeatReks every 4 MpelGompl&orghishaibnIheyothesapl @mdaMaay 2002,

Toxicities: None Response: Conplete rem ssion }2/ PET
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Treatmpneen fidy: EPOCHDX BAmgmondIweekhpyaaat Msekehenot her apy
Cct. 2003 to Fe Tr nt Staging: Left
axillary di seas?%*’egfjﬁgﬁwigsnt%%{ gegy PDX 30 ng/ n
ToxiciilBgkly x 3 everyeheweeks x 2 cycles Toxicities: None
Response: Conpl ete rem ssion Comment: Conpl ete
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(refractory), 9/02-11/02; Targretin and

1/03-10/03 dose of PDX.
Patient 3.
Diagnosis: HTLV Associated T-cell Lymphoma
Demographics: 38 Year old male
Prior Treatment: EPOCH - infusional combination chemotherapy

QOct. 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 o 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



(durable partial rem ssion); CHOP 4/04 - 6/04; |1CE
6/ 04, CyPen 7/04-8/04, Targretin/MX 9/04 to 2105
Treatment on Study: PDX 30 ng/n2 weekly x 4 -6-
Response: dinical conplete rem ssion by PET
Toxicities: None Coment: healing subcutaneous
| esi ons, too nunerous to eéunt, large ulcerative
granulating lesion To date, only 4 patients with
Resporisecel | | ynphoma (el evreplefeeremissivedydtETv t h PDX, and
all four have net criteria for conplete remn ssion,
Toxiciigen based on t H¥%ensitive PET i magi ng techniques.
erestingly, t
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response to thendgyativetprdneldting latdner s had recei ved
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are suitably used with varl ous dosi ng sc edul es,
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ot her cytotoxic and antituynor, co
utilized 1t1 less frequent a%m?mstratlon were used. ’Hius ina g@%cra?scnse ‘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



i ncludi ng ul na al kal oi ds such as vinbl asti ne,

navel bi ne and vi ndesi ne; probenicid, nucleotide

anal ogs such as gentitabine, 5-fluorouracil, and

cyt arabi ne; al kyl ati ng agents such as

cycl ophospham de or ifosfam de; cisplatin or

carbopl atin; |eucovorin; t-akanes such a paclitaxel or
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other titlrot ageatd ioo wsth tgopetd, facod nhibitors angd antt-engogdmicasgents may also
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se ar,ati,on in tinme between the drugs unless otherw se
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acid (RAd/iredbisy mn@e Wdeﬁ@h@ﬂtomdahnér@ hii & PTX) hd(ib Im(lriﬂglﬂéldl%thly)
starting 1 week prior to treatnent with PDX) and B 12

(1 mg/ 2 nonthly). EXAMPLE 1 Fig. 4 shows a synthetic
schene useful in preparing 10-propargyl-10-dAM i n
accordance with the invention. A mxture of 60% NaH in

oi | dispersion (1.06 gpx@ovPipmol) in 18 nlL of
sieve-dried THE was cooled to OC. The cold m xture was

t Figat atpwsi a fynthetie ethgme aisefok intporpatiog ptpronargyt-186iAM in

[ t ter. (5, 0 d 1
sccordip B bog Rleton °a It iysé 85 R NaHR IR et on (s 36 Smmo
in 18 ADWF sidle-Briéd TIHF QRBCOYLd B P70, Aehe(cdfd thixt0RBas t%&d%@f?ﬁ

and the m xture was stirred at OC for an additi onal
solutignoyf homgtrderhtiustic at:ld dimethyl estep &7.@ g2 4emimml. chépicod & in F@at) in

n xtu was treated with 2. 4 of 850% .

ary THEERL). O i s NER TR, i 936” onfeyidvaice g4
mmol YW ddied, Was tHRxhixaat s mﬁe{a ROPETod h afldkRfal [Thour, Zmﬁhen at

ether extracts were conbined, dried over Na2SO4, and
room igmperaire frdd hoorsad horesnljisg 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 TL.C (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



yel l ow oil. Chromatography on silica gel (600 nL of
230-400 nesh) with elution by cycl ohexane-EtQAc (8:1)
gave the product a-propargyl honoterephthalic acid

di met hyl ester (conpound 2) as a white solid (4.66)
whi ch appeared by TLC (cycl ohexane-Et OAc, 3:1) to be
honbgeneous. Mass spectrat8data on this product,
however, showed it to be a mxture of the desi red
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showed the ester hydrolysis to be conplete. The clear
aqueous solution was acidified with acetic acid to pH
4.0 to precipitate 10-propargyl - 10-deazaam nopterin as
a pale yellow solid, The collected, water washed and
dried in vacuo product weighed 122 ng (79%yvyield).
Assay by el enent al analyshi proton NMR and nass
spectroscopy were entirely consistent with the
assigned structure. HPLC analysis indicated purity of
98% and established the pripewict to be free of

10- deazaam nopterin. -10- Cains 1. A nethod for
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Human T-
that initially involve a lymph node paracortex and never grow into a true follicular pattern.

7. The method of claim 6, wherein the peripheral T cell lymphoma is a subcutaneous

Panniculitic T-cell Lymphoma.
8. The method of claim 6, wherein the peripheral T cell lymphoma is Sézary syndrome.

9. The method of claim 6, wherein the Adult T-cell leukemia/lymphoma is a Human T-
lymphotropic virus-1 (HTLV-1) Associated T-cell Lymphoma/leukemia.

10.  The method of any preceding claim, wherein the 10-propargyl-10-deazaaminopterin is

administered in an amount of from 30 to 275 mg/m” per dose.



| ynphotropic virus-1 (HTLV-1) Associated T-cell
Lynmphona/ | eukem a. 10. The nethod of any precedi ng
claim wherein the 10-propargyl-10-deazaam nopterin is
adm ni stered in an anmount of from30 to 275 ng/nR per
dose. -11- 11. The nethod of any one of clains 1 to 9,
wherein the 10-propargyl - 10r deazaam nopterin is
adm ni stered weekly. 12. The nethod of claim11,
wherei n the 10-propargyl - 10-deazaan nopterin_is . .
U ddrinthadef aey onerpfaRanb it Wf%t?'ﬁﬁ?)"rPEPp&&gryl“éi%’éiéﬁ‘zai‘é%mpfer‘“
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fan aé’ug@é’ E@E%i%&gﬂ%%net hod of claim 14, wherein the
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precedi ng claim further conprising supplenentation
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16.  The method of any one of claims 1 to 9, wherein the 10-propargyl-10-deazaaminopterin
is administered in one or more seven-week cycles, each cycle comprising administration once
weekly for six weeks in an amount of from 30 to 150 mg/m? per dose followed by a one week

rest.

17.  The method of claim 16, wherein the 10-propargyl-10-deazaaminopterin is administered

in an amount of 30 mg/m* per dose.

18.  The method of any preceding claim, further comprising supplementation with folic acid

and vitamin B;.



