computational prediction of pharmaceutical crystal structures and polymorphism,” Advanced
Drug Delivery Reviews 56:301-319 (“Price”); and Bernstein, 2004, “Crystal Structure
Prediction and Polymorphism,” ACA Transactions 39:14-23 (a great deal still needs to be
learned and done before one can state with any degree of confidence the ability to predict a
crystal structure, much less polymorphic forms)). The preparation of solid forms is of great
importance in the development of a safe, effective, stable, and marketable pharmaceutical
compound.

[0010] Citation or identification of any references in this disclosure is not to be

construed as an admission that the references are prior art to this disclosure.

3. SUMMARY
[0011] Provided herein are compositions of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-

yl)-1-((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, or a
pharmaceutically acceptable salt, isotopologue, metabolite or solid form thereof. In one
embodiment, the solid form is crystalline.

[0011a] In one aspect, there is provided a pharmaceutical composition comprising an

effective amount of 7-(6-(2-hydroxypropan-2-ypvridin-3-vi}-1-((frans)-4-

methoxveyelohexvl)-3.4-dihydropyrazino[2.3-blpyrazin-2(1 H}-one, or a pharmaceutically

acceptable salt, isotopologue, O-desmethvl-metabolite or solid form thereof, stearic acid and

lactose monochvdrate.

In another embodiment, the solid form is a single-component crystalline form of 7-(6-(2-
hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one. In yet another embodiment, the solid form is crystalline Form A of 7-
(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

[0012] In yet another embodiment, the solid form is a hydrate. In yet another

embodiment, the solid form is hydrate Form B of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-
1-((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

[0013] In yet another embodiment, the solid form is anhydrous. In yet another
embodiment, the solid form is anhydrous Form C of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-
yl)-1 —((trans)-4-methoxycyclohexyl)—3 ,JA4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

[0014] In yet another embodiment, the solid form is a solvate. In yet another
embodiment, the solid form is methanol solvate Form D of 7-(6-(2-hydroxypropan-2-
yD)pyridin-3-y1)-1-((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[ 2,3-bpyrazin-2(1 H)-

one.
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What is claimed is:

1. A pharmaceutical composition comprising an effective amount of
7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1 H)-one, or a pharmaceutically acceptable salt,
isotopologue, O-desmethyl-metabolite or solid form thereof, stearic acid and lactose

monohydrate.

2. The pharmaceutical composition of claim 1, comprising about 0.1-5% by

weight of stearic acid.

3. The pharmaceutical composition of claim 2, comprising about 0.4% by weight

of stearic acid.

4. The pharmaceutical composition according to any one of claims 1 to 3,

comprising about 40-60% by weight of lactose monohydrate.

5. The pharmaceutical composition of claim 4, comprising about 49.2% by

weight of lactose monohydrate.

6. The pharmaceutical composition according to any one of claims 1 fo 5, further

comprising microcrystalline cellulose.

7. The pharmaceutical composition of claim 6, wherein the microcrystalline

cellulose is AVICEL PH 102®.

8. The pharmaceutical composition of claim 7, comprising about 20-40% by

weight of AVICEL PH 102®.



181

9. The pharmaceutical composition of claim 8, comprising about 31% by weight

of AVICEL PH 102®.

10. The pharmaceutical composition according to any one of claims 1 to 9, further

comprising a disintegrant.

11. The pharmaceutical composition of claim 10, wherein the disintegrant is

croscarmellose sodium.

12.  The pharmaceutical composition of claim 10, wherein the disintegrant is
AC-DI-SOL®.
13.  The pharmaceutical composition of claim 12, wherein the pharmaceutical

composition comprises from about 1-5% by weight of AC-DI-SOL®.

14. The pharmaceutical composition according to any one of claims 1 o 13,

wherein the pharmaceutical composition comprises about 40-60% by weight of 7-(6-(2-
hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-
blpyrazin-2(1H)-one, or a pharmaceutically acceptable salt, isotopologue, or solid form

thereof.

15. The pharmaceutical composition of claim 14, wherein the pharmaceutical
composition comprises about 15% by weight of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-
((trans)-4-methoxycyclohexyl)-3,4-dihydropyrazino[2,3-b]pyrazin-2(1H)-one or a

pharmaceutically acceptable salt, isotopologue, or solid form thereof.

16. The pharmaceutical composition of claim 15, wherein the pharmaceutical
composition comprises Form A of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-
methoxycyclohexyl)-3,4-dihydropyrazino[2,3-blpyrazin-2(1 H)-one.
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17.  The pharmaceutical composition according to any one of claims 1 to 16,

further comprising magnesium stearate.

18.  The pharmaceutical composition of claim 17, wherein the pharmaceutical

composition comprises from about 0.5-3% by weight of magnesium stearate.

19.  The pharmaceutical composition of claim 18, wherein the pharmaceutical

composition comprises from about 1% by weight of magnesium stearate.

20.  The pharmaceutical composition according to any one of any-claims 1 to 19,

wherein thé pharmaceutical composition is formulated as a tablet.
21.  The pharmaceutical composition of claim 20, wherein the tablet is film coated.

22.  The pharmaceutical composition of claim 21, wherein the film coating is about

4% by weight of the tablet.

3 Arnethod £ . 2 LA, . ey ko s I :
AW A PSR A v ¢ 85 [ELAAR Y 3 ERLE S TERXXETRTb s TR frane-sy
ennad Pt P SIS ROEERE G rianch 2 hheta e el
ySSy ey = 5 vy g Eyrany Eepieril Va5 g v e FOIITYY
E J
Linorder nn-noe.relatod LAy ; oo lon malat - e 2
RS oy £ kA njare T T P gus e e
svaribal : st < sathus 3 “ agelreini o s o T 5 £
e gesssunivs s S pg 2t SR 5 T = NI = T A3 X TERET
3 harmacaatica X S ol . o cuikiant AR baraat
PR T 4 § o) S T 15 43 I e v SN R vy AV ¥
"y Theanethad D elorna. 23 obhesed hadoinas ; Al i LR
T 54 T TITOACh : ey T ; iy iy L o o p) TRTED
ﬁ:i%hgxu}f;ﬂ
3 ) o ekt ocr ¥ PRy rodton =3 1 sy -
pxe EOT = T 2 3 THO-E =2 X CEE Lo g avi
(RECIST Dot nlete regnong vetial recsonce oeatabkl T R W TN e Y
TRTERSE Ly v RO B SAvavisrey w2t a0 St N QU SIS FEETEEL Cerstas Tl s R PRI




183

o % P Elomtayra o vexpitroal o
(SNBSS NSRS YN A siiL&) (%28 KRS RV AT

~
tofn wha
EAVAS ¥ D S S VD S S 018 Y R

crilyient

st hosrim o oo colicl furaas
SOOI R - B OG- ra i Oty
26- A o Lo Samenmens i o Tonbes atiomal WWeelahom £ imtamia (TN £ BILLT
gl ¥e Wity TR IO i3 4R ¥ Ay TR, FRESE RP b
Tnitermat ol 1T § 2 P AN T P P o BArdiinl Axzelonn IR Hacton
[a™i 3 eaas 53 RO 543 o w3 ¥ A o Ce s v CRITETES AR L o Ay i3
[ et S i sapfsrann-ttartoenan PR T A TS 3 ar. R eononaeAaasesad 4
S b s ¥ bt o BRI O b >
Y lerrra-Cineole LR A DION I o iron e G R A PEVE s P e P Wt
TOTROurty + =) EA v v ¥ o BrTotg 1 (EdEy Sininasex aut i0S v e e ENa A & £y eses
£, e, ET iy 5O 13 1 X P 12} gk el
TEOOT O LR e TG0y I8 T POy ¥

2723, The pharmaceutical composition according to claim 1, comprising a sSolid

Form A of 7-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1-((trans)-4-methoxycyclohexyl)-3,4-
dihydropyrazino[2,3-b]pyrazin-2(1H)-one.

28.24. The pharmaceuntical composition of claim 23, wherein tFhe solid Form A-ef

taim-27-hevinghas an X-ray powder diffraction pattern with one or more peaks expressed in

two-theta at approximately 8.3, 13.2, 18.2 or 21.7 degrees.

29:25. The pharmaceutical composition of claim 24, wherein tFhe solid Form A of

at2&having-has a DSC thermogram with an endotherm at a peak temperature of about

36.26. The pharmacentical composition of claim 25, wherein tFhe solid Form A of

leirn29-heving-has less than about 0.1% weight loss between about 25 °C to about 100 °C

in a thermogravimetric thermogram.

2427 The pharmaceutical composition of claim 26, wherein tThe solid Form A of

5
o oy

&

w30 wherein-Form-A-1s anhydrous.

3228, The pharmaceutical composition of claim 27, wherein {The solid Form A ef

laim31-wherein-Form-A-is substantially pure.



