
activity on multiple kinases or multiple kinase pathways. Accordingly, there remains a need for new 

kinase modulators. 

[0008] The protein named mTOR (mammalian target of rapamycin), which is also called FRAP, 

RAFTI or RAPT1), is a 2549-amino acid Ser/Thr protein kinase, that has been shown to be one of the 

most critical proteins in the mTOR/PI3K/Akt pathway that regulates cell growth and proliferation. 

Georgakis and Younes Expert Rev. Anticancer Ther. 6(1): 131 -140 (2006). mTOR exists within two 

complexes, mTORCl and mTORC2. While mTORCl is sensitive to rapamycin analogs (such as 

temsirolimus or everolimus), mTORC2 is largely rapamycin-insensitive. Notably, rapamycin is not a 

TOR kinase inhibitor. Several mTOR inhibitors have been or are being evaluated in clinical trials for the 

treatment of cancer. Temsirolimus was approved for use in renal cell carcinoma in 2007 and sirolimus 

was approved in 1999 for the prophylaxis of renal transplant rejection. Everolimus was approved in 2009 

for renal cell carcinoma patients that have progressed on vascular endothelial growth factor receptor 

inhibitors, in 2010 for subependymal giant cell astrocytoma (SEGA) associated with tuberous 

sclerosis (TS) in patients who require therapy but are not candidates for surgical resection, and in 2011 for 

progressive neuroendocrine tumors of pancreatic origin (PNET) in patients with unresectable, locally 

advanced or metastatic disease. There remains a need for additional TOR kinase inhibitors. 

[0009] Citation or identification of any reference in Section 2 of this application is not to be 

construed as an admission that the reference is prior art to the present application. 

3. SUMMARY 

[0010] In the first aspect, the present invention refers to the use of 1 -ethvl-7-(2-methvl-6-( 1.H-.1,2.4-

triazol-3-vi)pvridm-3-vl)-3.4-dihvdropvrazinor2.3-blpvrazin-2(IHVone or a pharmaceutically acceptable 

salt, stereoisomer or tautomer thereof o TOR & 

treating E-twenty six (ETS) overexpressing castration-resistant prostate cancer. 

In the second aspect, the present invention refers to the use of l-ethyl-7-('2-methyl-6-( l.H-1.2,4~triazol~3~ 

vI)pyridin-3-yl)~3.4~dihydropyrazinor2.3-b1pyfazin-2(TH)-one or a pharroaeeuticaUy acceptable salt, 

stereoisomer or tautomer thereof a4:Oiyai»se4aMfete!i-in the manufacture of a medicament for 

improving the Prostate-Specific Antigen Working Group 2 (PSAWG2) Criteria for prostate cancer of a 

patient, wherein said patient is having E-twenty six (ETS) overexpressing castration-resistant prostate 

cancer. 
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fe43w4yiit«jpee%-the present invention refers to an in vitro method for measuring inhibition of 

phosphorylation of S6RP, 4E-BP1 or AKT in a patient having E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer, comprising measuring the amount of phosphorylated S6RP, 4E-BP1 

or AKT in said patient who was administered an effective amount of 1 -ethyl-7-(2-metfayl-6~C 1 H-l .2.4-

tri.az,ol-3-v.l.)pvridi:D.-3-vl)-3.4-di.h.Yd.ropvraz:m.or2.3-b1pvraz,in-2('lH'l-otie or a phannaceutically acceptable 

salt, stereoisomer or tautomer thereofa-TOR^dfiase-kiMteaF, and comparing said amount of 

phosphorylated S6RP, 4E-BP1 or AKT to that of said patient prior to administration of an effective 

amount of a 1 ~et.hvl~7-(2-metfavl~6~( 1 H-l •Z4-triaz,ol-3~yl)pyridin~3~vll~3,4-dihydropyrazinol"2,.3~ 

b1pyrazin-2(lH)-one or a pharmaceuticallv acceptable salt, stereoisomer or tautomer thereofFORnkiBase 
i / 

In the fourthsHfcth aspect, the present invention refers to an in vitro method for measuring inhibition of 

phosphorylation of DNA-PK S2056 in a skin sample of a patient having E-twenty six (ETS) 

overexpressing castration-resistant prostate cancer, comprising measuring the amount of phosphorylated 

DNA-PK S2056 present in the skin sample of said patient who was administered an effective amount of 

l-ethvl-7-(2-methyl-6-(lH-I.2,4-triazol-3-yl)pyridi'n-3-vl)-3.4-dihydropyrazmof2.3-blpyrazin-2flH)-one 

or a phannaceutically acceptable salt, stereoisomer or tautomer thereofar:FOiyeifme4flMbitef, and 

comparing said amount of phosphorylated DNA-PK S2056 to that in a skin sample from said patient prior 

to administration of an effective amount of a l-ethyl-7-(2-m.ethyl-6-(lH-l,2.4-triazol-3-yl)pyridin-3-yl)-

-one or a pharmaceuticallv acceptable salt, stereoisomer or 

X aw i.I..Lo±r/±r 
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In the fifthseveatii aspect, the present invention refers to a kit comprising 1 -ethvi ~7~f 2-methyl -6•1H-
1. ,2,4-triazol-3-vl)pyridm-3-yl)-3.4-dihydropvrazino|'2,,3-b1pyraziii-2(' 1 Hl-one or a pharmaceuticallv 
acceptable salt; stereoisomer or tautomer thereof a4:QRAk»3€AAibtteF-and means for monitoring patient 
response to administration of said 1 -ethyl-7-(2-methyl-6-(l H-1,2,4-triazol-3-vl>pvridin-3-ylV3»4-
dthyd..ropyrazmo[2,3-b1pyrazin-2(lH)-one or a. pharmaeeutically acceptable salt, stereoisomer or tautomer 
thereofTOR-M fe-fee, wherein said patient has E-twenty six (ETS) overexpressing castration-
resistant prostate cancer. 
Further described herein are methods for treating or preventing E-twenty six (ETS) overexpressing 
castration-resistant prostate cancer comprising administering an effective amount of a TOR kinase 
inhibitor to a patient having ETS overexpressing castration-resistant prostate cancer. 
[0011] In certain examples, provided herein are methods for improving the Prostate-Specific 

Antigen Working Group 2 (PSAWG2) Criteria for prostate cancer of a patient, comprising 

administering an effective amount of a TOR kinase inhibitor to a patient having ETS 

overexpressing castration-resistant prostate cancer. 

[0012] In some examples, the TOR kinase inhibitor is a compound as described herein. 

[0013] The present embodiments can be understood more folly by reference to the 

detailed description and examples, which are intended to exemplify non-limiting embodiments. 

4. DETAILED DESCRIPTION 

DEFINITIONS 

[0014] An "alkyl" group is a saturated, partially saturated, or unsaturated straight chain 

or branched non-cyclic hydrocarbon having from 1 to 10 carbon atoms, typically from 1 to 8 

carbons or, in some embodiments, from 1 to 6, 1 to 4, or 2 to 6 or carbon atoms. Representative 

alkyl groups include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl and -n-hexyl; while saturated 

branched alkyls include -isopropyl, -sec-butyl, -isobutyl, -fcrt-butyl, -isopentyl, 2-methylpentyl, 

3-methylpentyl, 4-methylpentyl, 2,3-dimethylbutyl and the like. Examples of unsaturared alkyl 

groups include, but are not limited to, vinyl, allyl, -CH=CH(CH3), -CH=C(CH3)2, -C(CH3)=CH2, 

-C(CH3)=CH(CH3), -C(CH2CH3)=CH2, -C=CH, -C=C(CH3), -C=C(CH2CH3), -CH2C=CH, -

CH2C=C(CH3) and -CH2C=C(CI l7CH3), among others. An alkyl group can be substituted or 

unsubstituted. In certain embodiments, when the alkyl groups described herein are said to be 

"substituted," they may be substituted with any substituent or substituents as those found in the 

exemplary compounds and embodiments disclosed herein, as well as halogen (chloro, iodo, 

bromo, or fluoro); hydroxyl; alkoxy; alkoxyalkyl; amino; alkylamino; carboxy; nitro; cyano; 
4 



thiol; thioether; imine; imide; amidine; guanidine; enamine; aminocarbonyl; acylamino; 

phosphonato; phosphine; thiocarbonyl; sulfonyl; sulfone; sulfonamide; ketone; aldehyde; ester; 

urea; urethane; oxime; hydroxyl amine; alkoxyamine; aralkoxyamine; N-oxide; 

4a 



CLAIMS 

What is claimed is: 

1. Use of a TOR kimse-ieMbrtef l-ethvl~7-(2-methyl-6-(lH-l,2.4-triazol-3-

yl)pyridin-3 -yl)-3,4-dihydropyrazino [2,3 -blp yrazin-2( 1 H)-one or a pharmaceuticallv 

acceptable salt, stereoisomer or tautomer thereof in the manufacture of a medicament for 

treating E-twenty six (ETS) overexpressing castration-resistant prostate cancer. 

2. The use of claim 1, wherein the E-twenty six (ETS) overexpressing castration-

resistant prostate cancer is that in which the PI3K/mTOR pathway is activated. 

3. The use of claim 2, wherein the E-twenty six (ETS) overexpressing castration-

resistant prostate cancer is that in which the PI3K/mTOR pathway is activated due to PTEN 

loss, a PIK3Ca mutation or EGFR overexpression, or a combination thereof. 

4. The use of claim 1, wherein said medicament is to be administered in an 

amount of about 0.5 mg/day to about 128 mg/day of 1 -ethyl-7-(2-methyl-6-(IB-1.2.4-triazol-

3-yl)pyridin-3~yl)~3,4-dihvdropyray,ino[2.3-b1pyrazm-2(lH)-one or a pharmaceuticallv 

acceptable salt, stereoisomer or tautomer thereof thTOR- k4ffflse-mhibrt*H-. 

5. The use of claim 4, wherein said medicament is to be administered in an 

amount of 0.5 mg/day, 1 mg/day, 2 mg/day, 4 mg/day, 8 mg/day, 16 mg/day, 20 mg/day, 30 

mg/day, 45 mg/day, 60 mg/day, 90 mg/day, 120 mg/day or 128 mg/day of l-ethvl-7-(2-

methvl-6-(lH-1.2,4-triazol-3-vl)pyridin-3-vl)-3,4-dihvdropvrazmo["2,3-blpyrazin-2(lH)-one 

or a pharmaceuticallv acceptable salt, stereoisomer or tautomer thereof a-TORjeaase 

6. The use of claim 1, wherein said medicament is to be administered in a unit 

dosage form comprising 0.25 mg, 1.0 mg, 5.0 mg, 7.5 mg, or 10 mg of 1 -ethyl-7-(2-methyl-

6-(lH-l,2,4-triazol-3-vl)pyridin-3-vl)-3,4-dihvdropvrazmoF2,3-b1pyrazm-2( lHD-one or a 

phannaceutically acceptable salt, stereoisomer or tautomer thereof a-T^)R-Maase4fihibitof. 

7. Use of 1 -eth vl-7-(2-methyl-6-( 1H -1.2.4-triazol-3-vl)pvridin-3-vl)-3,4-

dihydropvrazmo[2.3-blpyrazin-2(lH)-one or a pharmaceuticallv acceptable salt, stereoisomer 

or tautomer thereof a TOR klnase^Aifeitof-in the manufacture of a medicament for 

improving the Prostate-Specific Antigen Working Group 2 (PSAWG2) Criteria for prostate 
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cancer of a patient, wherein said patient is having E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer. 

8. The use of claim 7, wherein the E-twenty six (ETS) overexpressing castration-

resistant prostate cancer is that in which the PI3K/mTOR pathway is activated. 

9. The use of claim 8, wherein the E-twenty six (ETS) overexpressing castration-

resistant prostate cancer is that in which the PBK/mTOR pathway is activated due to PTEN 

loss, a PIK3Ca mutation or EGFR overexpression, or a combination thereof. 

iQ~. ABriftvUm^eibod for iaMkitiag-phespherylation-ef S6 R1 and-or 

AKT4n-a-bk4egi ca 1 sample isolated of a patient having E-twenty-si?f-(ETS) overexpressiflg 

castration-resistant-pre-state canaefrwherein- swd-patient was administered-an-effective 

TOR Idnase-fflMbitor, whefem-fee-mefeed-eeffipmes-eefflparing the-aHtetart-ef 

phesphe-iylated-S^RP, 4E> BP1 and^r AKT in a biological-safflj^te-isejarted-effi-patient 

ebtetiaed prior to afld-aJtefHidministratien-ef•said-:FORr4apase inhibitor, wfaereift4ess 

phespteylated S6RP, 4E -BP4-and/or AKT in said bielegieaj-semfite-ebtained after 

adm in istratkm^f saki TOR4;inasc ifthibrtef fekttivc to the amount of pheaphefytoted-S6RP, 

4E-BW-aad/or AKT in saMhietegieal sample ebteiBedr^rierte-^dministration. of saki-TOR 

447- The-faethed-efelaini 10,-whefetiHHfee4B-twenty' sije(B¥S}-evefe?^fessijag 

eastfatie«H;esistafrt-pfe«tete-eaeeef4£H4ia£4B-yi4m?fa-4i^^ 

44a«-M?#K»d-ef-&iaM-44Tj>¥b^¥eia-#i€-f^¥en^^ 

eastefog-resistant prestate-cancer is4hatHm-whMrthe4al3K/mT:OR pathway is aetivafed-dae 

te42TEM4es%-a-PjK3€a-mtrtatiefl-erfsGFR overexpressM^^Hj-eembiaatiefl-fliereof. 

43; An-m-vimi methoil for fflhihkmg DNA-depeH^atrt^r&teia-kfflase-fflNA-PK) 

activity iiHi-sMn-saaaple-ef a patient havtftg F.-tw»FHy -M.\ (ETS) overexpressH^-eaMratiea-

feinase iaMbirterrwhe¥effl4hemeth0d-^effljH4ses-€eTHpaiTOg4h0-affle«i^f phosphorylated 

BNA-Pfe-ifi-a-bielogical sampte4selalM-ef^-patient--f»btamed-prieii40-aBd-ftlter 

administratien-ef-saM TOR-hinase-inhibitefT-wh^effl 
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tess^hesphoiylated-PMA-PK in saM biologieaj-sagyle obtained-filteFadrmiaistFertieH of said 

TOR-leina^MiibiteiH:eiafrv^4e4fafi-affle«at of-pfoasphefyl^d-DNA-j^KHffl-said bielegieal 

sample QbtaiBed~prief4e-adfflmlstfati9B-£>f-s^ 

44T ¥be^aefeed-e#claim 13, wher&ifl4ke-E twenty six-(6:FS)-e¥efexp:essHag 

easfratien--fesisto^fest:ate"C3n^4{Hhfll4B--wtofa4he;Rl^^ 

44^ The mcthod-tvPelaim 14, whereiii-ft»-E-4w-enty six- (ET-S-) overcxprcssing 

eastration resistant-pre-state cancer is ttet4H-;wfe6h-fee-PKK^B:I:QR^afttw^4s-a6ti¥ated-4ae 

K-V-PT'EN less^^-HOCa mHtatiea-e^BGFR overexpressiearor a combiaatien thereof. 

IIITIO. An in vitro method for measuring inhibition of phosphorylation of S6RP, 4E-

BP1 or AKT in a patient having E-twenty six (ETS) overexpressing castration-resistant 

prostate cancer, comprising measuring the amount of phosphorylated S6RP, 4E-BP1 or AKT 

in said patient who was administered an effective amount of 1 -ethvl-7-(2-methyl-6-( 1H-

l,2.4-triazol-3-vl)pvridin-3-vl)-3,4-dihvdropvrazinor2.3-blpvrazin-2(lH)-one or a 

pharmaceuticallv acceptable salt, stereoisomer or tautomer thereof a-4:QSrjaBase4aMMfe;. 

and comparing said amount of phosphorylated S6RP, 4E-BP1 or AKT to that of said patient 

prior to administration of an effective amount of l-ethvl-7-(2-methvl-6-( 1H-1,2,4-triazol-3-

yl)pyridin-3 -vl)-3.4-dihydropvrazino f2,3-b1pvrazm-2( 1 H)-one or a pharmaceuticallv 

acceptable salt, stereoisomer or tautomer thereof a4:QR-teaa^e-MHbitef. 

4-?rl 1. The method of claim 1016, wherein the E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer is that in which the PI3K/mTOR pathway is activated. 

4-8? 12. The method of claim 11-1-?, wherein the E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer is that in which the PI3K/mTOR pathway is activated due 

to PTEN loss, a PIK3Ca mutation or EGFR overexpression, or a combination thereof. 

19 J 3. An in vitro method for measuring inhibition of phosphorylation of DNA-PK 

S2056 in a skin sample of a patient having E-twenty six (ETS) overexpressing castration-

resistant prostate cancer, comprising measuring the amount of phosphorylated DNA-PK 

S2056 present in the skin sample of said patient who was administered an effective amount of 

l-ethyl-7-(2-methy!-6-flH-l,2,4-triazol-3-vl)pvridm-3-vl)-3,4-dihvdropyrazinor2,3-

b1pyrazin-2( lHVone or a pharmaceuticallv acceptable salt, stereoisomer or tautomer thereof 
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, and comparing said amount of phosphorylated DNA-PK S2056 to 

that in a skin sample from said patient prior to administration of an effective amount of U 

ethvl-7-f2-methvl~6-(lH-l,2,4-triazol-3-yl)pyridm-3-vl)-3.4-dihydropvrazmof"2,3-b1pvrazip-

2(lH)-one or a pharmaceuticallv acceptable salt, stereoisomer or tautomer thereof a-TQR 

3ft; 1.4. The method of claim 1349, wherein the E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer is that in which the PI3K/mTOR pathway is activated. 

34? 15. The method of claim 1420, wherein the E-twenty six (ETS) overexpressing 

castration-resistant prostate cancer is that in which the PI3K/mTOR pathway is activated due 

to PTEN loss, a PIK3Ca mutation or EGFR overexpression, or a combination thereof. 

2M6. A kit comprising 1 -ethvl-7-(2-methyl-6-f IB-l .2.4-triazol-3-vl)pvridin-3-vl)-

3 •,4-dihvdropvrazmo [2.3 -blpyrazin-2( 1 HVone or a phannaceutically acceptable salt. 

stereoisomer or tautomer thereof a-TOR kinase mhib-iter-and means for monitoring patient 

response to administration of said l-ethyl-7-(2-methyl-6-(lH-l,2.4-triazol-3-vl)pyridm-3~vl)~ 

3.4-dihvdropyrazinor2.3-b1pvrazin-2(lH)-ope or a pharmaceuticallv acceptable salt, 

stereoisomer or tautomer thereof TQR4anase4nMbiteff. wherein said patient has E-twenty six 

(ETS) overexpressing castration-resistant prostate cancer. 
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