
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/P13K/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 mTORCI 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 -ethyl-7-(2-methyl-6-( 1H-1,2.4-

triazol-3-y0pvridin-3-vl")-3,4-dihydropvrazino[2.,3-b1pvrazin--2(lH)-one or a phannaceuticallv 

acceptable salt, stereoisomer or tautomer thereofa TOR, kinase inhibitor in the manufacture of a 

medicament for treating triple negative breast cancer or hormone receptor positive breast cancer in a 

patient. 

In the second aspect, the present invention refers to the use of 1 -ethyl-7-(2-methvl-6-( 1H-1.2.4-
triazol-3-vlN)pyridin-3-v])-3.4-dihvdropvrazinof2.3-b]pyrazin-2("lH)-one or a phannaceuticallv 
acceptable salt, stereoisomer or tautomer thereofa TOR kinase inhibitor in the manufacture of a 
medicament for improving the Response Evaluation Criteria in Solid Tumors (RECIST 1.1) of a patient, 
wherein said patient is having triple negative breast cancer or hormone receptor positive breast cancer. 

S6RP, 4E-BP1 and/or-'AKT-m-a-biological-sample kelated-of a-pat-ient-lia^mg-triple negativ© breast 
cancer or hormone receptor positive breastcancer, whereiB said-patient was-adniinistered an effective 
amount of a TOR kinase inhibitor, wherein-the--method comprises comparing the amount of 
phosphorylatcd S6R.P, 1E BP1 and/or AKT in a biological sample isolated of a patient obtained prior to 
and after administration of said TOR kinase inhibitor, wherein less phosphorylated S6RP, 4E-BP1 and/or 
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AKT in said biological sample obtained after administration of said TOR kinase inhibitor rela#¥e-te-&e 
a-meunt of phosphorylated S6RP, 4E-BP1 and/or AKT m said biological sample obtained pri-or-4e 
administration of said TOR kinase inhibitor indicates inhibitionr 
In the fourth aspec-t, the present iBvent-i<-3n- refers-4-o-aft »f vitro method for inhibiting DNA-dependent 

hefmeae-geeept-er positive breast cancer, wherein said patient was administered an effective amount of a 
comprises "Comparing the amount of phosphorylated DNA-PK 

in a biological sample-isolated of a patient obtained prior to and after administration of sai-d-TOR-ki-nase 
mhibiloi5 wlicicm less p!i0opli0iyl<itcd DN./\ I IC in ssid uiolo§iG3l-S3Rip]c obl3iritd sflci 3drnitiisti3lion of 
said TOR kinase inhibitor relative to the amount of phosphorylated DNA-PK in said biological sample 
obtained prior to administration of said TOR kinase inhibitor-ifldi-eates-inhibitioiiT 
In the fifth-third aspect, the present invention refers to an in vitro method for measuring inhibition of ©f 
phosphorylation of S6RP, 4E-BP1 or AKT in a patient having triple negative breast cancer or hormone 
receptor positive breast cancer, comprising measuring the amount of phosphorylated S6RP, 4E-BP1 or 
AKT in said patient who was administered an effective amount of 1 -ethyi-7-(2-methvl-6-( 1H-1.2.4-
triazol-3-yl)pyridin-3-yl)-3,4-dihydropyrazino[2,3-b1pvrazin-2f 1 HVone or a pharmaceutically 
acceptable salt, stereoisomer or tautomer thereofa TOR kinase inhibitor, and comparing said amount 
of phosphorylated S6RP, 4E-BP1 or AKT to that of said patient prior to administration of an effective 
amount of 1 -ethvl-7-(2-methyl-6-(lH-l,2,4-triazol-3-yl)pyridin-3-yl)-3.4-dihydropyrazinor2.3-
blpyrazin-2( 1 HVone or a pharmaceutically acceptable salt, stereoisomer or tautomer thereofa 
TOR kinase inhibitor. 
In the sixth fourth aspect, the present invention refers to a method for measuring inhibition of 
phosphorylation of DNA-PK S2056 in a skin sample of a patient having triple negative breast cancer or 
hormone receptor positive breast cancer, comprising irradiating a skin sample of said patient, who was 
administered an effective amount of 1 -ethvl-7-(2-methvl-6-(lH-l,2,4-triazol-3-yl)pvridin-3-vlV3.4-
dihydropyrazinor2,3-blDyraziii-2(THVone or a pharmaceutically acceptable salt, stereoisomer or 
tautomer thereofe-TQR kinase-inhibitor, with UV light, measuring the amount of phosphorylated DNA-
PK S2056 present in the UV light-irradiated skin sample isolated from said patient and comparing said 
amount of phosphorylated DNA-PK S2056 to that in a UV light-irradiated skin sample from said patient 
prior to administration of an effective amount of l-ethyl-7-("2-methvl-6-(lH-1.2,4-triazol-3-
vl)pvridin-3-yjy3.4-dih.vdropvrazinoi~2.3-blpvrazm-2(THVone or a pharmaceutically acceptable 
salt, stereoisomer or tautomer thereofa TOR kinaoe inhibitor. 
In the fifthseventh aspect, the present invention refers to a kit comprising l-ethyi-7-(2-methvl-6-(lH-
l,2,4-triazol-3-yl)pyridin-3-vl)-3,4-dihydropyrazinor2,3-blpyrazin-2('lH)-one or a 
pharmaceutically acceptable salt, stereoisomer or tautomer thereofa TOR, kinase inhibitor and 
means for monitoring patient response to administration of said l-ethyl-7-(2-methyl-6-(lH-l .2,4-
triazol-3-yl)pyridin-3-yl)-3,4-dihydropyrazinor2,3-blpyrazin-2(lH)-one or a pharmaceutically 
acceptable salt, stereoisomer or tautomer thereofTOR kinase inhibitor, wherein said patient has triple 
negative breast cancer or hormone receptor positive breast cancer. 
Disclosed herein are methods for treating or preventing triple negative breast cancer or hormone receptor 
positive breast cancer, comprising administering an effective amount of a TOR kinase inhibitor to a 
patient having triple negative breast cancer or hormone receptor positive breast cancer. 
[0011] In certain examples, provided herein are methods for improving the Response Evaluation 
Criteria in Solid Tumors (RECIST 1.1) of a patient, comprising 
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What is claimed is: 

CLAIMS 

1. Use of l-ethvl-7-f2-metbvl-6-(lH-l,2,4-triazol-3-yl)pyridin-3-ylV3.4-

dihvdropvrazinoi'2,3-bli)vrazin-2(TH)-one or a pharmaceutically acceptable salt, stereoisomer 

or tautomer thereofa-4:OR kinase inhi-bitey in the manufacture of a medicament for treating 

triple negative breast cancer or hormone receptor positive breast cancer in a patient. 

2. The use of claim 1, wherein the patient has triple negative breast cancer. 

3. The use of claim 1, wherein the patient has hormone receptor positive breast 

cancer. 

4. The use of claim 1, wherein the triple negative breast cancer or hormone 

receptor positive breast cancer is that in which the PI3K/mTOR pathway is activated. 

5. The use claim 4, wherein the triple negative breast cancer or hormone receptor 

positive breast cancer is that in which the P13K/mTOR pathway is activated due to PTEN 

loss, a PlK3Ca mutation or EGFR overexpression, or a combination thereof. 

6. The use of claim 1, wherein said patient is to be administered about 0.5 

mg/day to about 128 mg/day of l-ethv1-7-f2-methvl~6-('lH-l,2,4-triazoi-3-yl)pyridin-3-yl')-

3.4-dihydropyrazinoi"2,3-blpyrazin-2n HVone or a pharmaceutically acceptable salt, 

stereoisomer or tautomer thereofa TOR kinase inhibitor. 

7. The use of claim 6, wherein said patient is to be administered 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-ethyl-7-(2-methyl-6-(lH-l,2,4-

triazol-3-yl)pwidin-3-yl)-3,4-dihvdropvrazino[2.3-blpyrazin-2(lH")-one or a 

pharmaceutically acceptable salt stereoisomer or tautomer thereofa TOR kinase inhibitor. 

8. The use of claim 1, wherein said patient is to be administered 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-methvl-6-( 1H-

l,2.4-triazol-3-yl)pyridin-3-vIV3<4-dihydropvrazinor2,3-blpyrazin-2(lH')-one or a 

pharmaceutical^ acceptable salt, stereoisomer or tautomer thereofa TOR kinase inhibitor. 
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9. Use of l-ethvl-7-(2-methvl-6-(lH-1.2,4-triazoi-3-vDpvridin-3-vl)-3,4-

dihvdropvrazinof2.3-blpvrazin-2(lH)-one or a pharmaceutically acceptable salt, stereoisomer 

or tautomer thereofa TOR, kinase inhibitor in the manufacture of a medicament for improving 

the Response Evaluation Criteria in Solid Tumors (RECIST 1.1) of a patient, wherein said 

patient is having triple negative breast cancer or hormone receptor positive breast cancer 

10. The use of claim 9, wherein the triple negative breast cancer or hormone 

receptor positive breast cancer is that in which the PI3K/mTOR pathway is activated. 

11. The use of claim 10, wherein the triple negative breast cancer or hormone 

receptor positive breast 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. 

V2r. An in vitro method for inhibiting phosphorylation of S6RP, TE BP1 and/or 

AKT in a biological sample isolated of a patient having triple negative breast cancer or 

amount of a TOR kinase inhibitor, wherein the method comprises comparing the amount of 

phosphorylated S6RP, 4E BP1 and^or AKT in a biological sample-isolated of a patient 

obtained pr-ior to and after administration of said TOR kinase inhibitor, wherein less 

phosphorylated S6RP, 1E BP1—and/or AKT in said biological sample obtained after 

4E-BP1 and/or AKT in said biological sample obtained prior to administration of said TOR 

receptor positive breast cancer is that in which the PI3K/mTOR. pathway is activated. 

4-4: The method of claim 13, wherein the triple negative breast cancer or hormone 

receptor positive breast cancer is that in which the PI3K7mTOR pathway is 
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activated due to PTEN loss, a PIK3Ca mutation or EGFR overexpression, or a combination 

4-§- An in vitro method for inhibiting DNA dependent protein lgftase-{DNA' PK) 

activity in a skin sample of a patient4ravrag triple negative breast cancer or hormone receptor 

positive breast cancer, wherein said patient was administered an effective amount of a TOR 

kinase inhibitor, wherein the method comprises comparing the-amount of phosphorylated 

DNA PK in a biological—sample isolated—ef a patient obtained—prior to—and—after 

administration of said TOR kinase inhibitor, wherein less phosphorylated DNA-PK. in said 

biological sample obtained after administration of said TOR. kinase inhibitor-relative to the 

amount—of phosphorylated—DNA PK—m—said—biological—sample—obtained.—prior—te 

administration of said TOR kinase inhibitor indicates inhibition? 

44: The method of claim 15, wherem-4-h-e triple negative breast cancer or hormone 

\-l~. The method-ef claim 16, wherein the triple negative breast cancer or hormone 

receptor positive breast cancer is that m which the P13K7mTQR pathway is activated due to 

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

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

BP1 or AKT in a patient having triple negative breast cancer or hormone receptor positive 

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

said patient who was administered an effective amount of l-ethyl-7-(2-methyl-6-nH-l,2,4-

triazol-3-vl)pvridin-3-vl)-3<4-dihvdropyrazinor2,3-b1pvrazin-2ClH')-one or a 

pharmaceutically acceptable salt, stereoisomer or tautomer thereofa TOR kinase inhibitor, 

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

prior to administration of an effective amount of 1 -ethyl-7-("2-methvl-6-f 1H-1,2,4-triazol-3-

vl)pvridin-3-yl)-3.4-dihvdropyrazinor2,3-blpyrazin-2(lH)-one or a pharmaceutically 

acceptable salt, stereoisomer or tautomer thereofa TOR kinase inhibitor. 
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4-QTI3. The method of claim 4412, wherein the triple negative breast cancer or 
hormone receptor positive breast cancer is that in which the PI3K/mTOR pathway is 
activated. 

20rl4. The method of claim 4-713, wherein the triple negative breast cancer or 
hormone receptor positive breast 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. 

54-715. A method for measuring inhibition of phosphorylation of DNA-PK S2056 in a 

skin sample of a patient having triple negative breast cancer or hormone receptor positive 

breast cancer, comprising irradiating a skin sample of said patient, who was administered an 

effective amount of l-ethyl-7-(2-methvl-6-(TH-1.2,4-triazol-3-yl)pvridm-3-viy3,4~ 

dihvdropvrazinor2,3-b~ipvrazin-20HVone or a pharmaceutically acceptable salt, stereoisomer 

or tautomer thereofa TOR kinase inhibitor, with UV light, measuring the amount of 

phosphorylated DNA-PK S2056 present in the UV light-irradiated skin sample isolated from 

said patient and comparing said amount of phosphorylated DNA-PK S2056 to that in a UV 

light-irradiated skin sample from said patient prior to administration of an effective amount 

of l-ethyl~7-f2-methyl~6"nH~l,2,4-triazol-3-yDpvridin-3-viy3..4~dihvdropvrazmor2,3" 

blpyrazin-2(lH)-one or a pharmaceutically acceptable salt, stereoisomer or tautomer thereofa 

TOR kinase inhibitor. 

22T16. The method of claim 4-8-15, wherein the triple negative breast cancer or 

hormone receptor positive breast cancer is that in which the PI3K/mTOR pathway is 

activated. 

23T17. The method of claim 4-916, wherein the triple negative breast cancer or 

hormone receptor positive breast 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. 

24rl8. A kit comprising l~ethvl-7-(2-methvl-6-nH~l.2,441-1 azol-3-vDpvridin-3~viy 

3,4-dihvdropyrazinof2,3-blpyrazin-2(TH)-one or a pharmaceutically acceptable salt, 

stereoisomer or tautomer thereofa TOR kinase inhibitor and means for monitoring patient 

response to administration of said l-etb.yl-7-(2-methyl-6-(TH-l ,2.4-triazol-3-yl)pyridin-3-yl)-

3.4-dihydropyrazinof2.3-bTpyrazin-2(lH)-one or a pharmaceutically acceptable salt, 

stereoisomer or tautomer thereoffOR kinase inhibitor, wherein said patient has triple 
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