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arrangements and/or conformations of the molecules in the crystal lattices giving the crystals 

different physicochemical properties. The ability to be able to manufacture the selected 

polymorphic form reliably is a key factor in determining the success of the drug product. 

Regulatory agencies worldwide require a reasonable effort to identify the polymorphs of 

5 the drug substance and check for polymorph interconversions. Due to the often unpredictable 

behavior of polymorphs and their respective differences in physicochemical properties, 

consistency in manufacturing between batches of the same product must be demonstrated. Proper 

understanding of the polymorph landscape and nature of the polymorphs of a pharmaceutical 

will contribute to manufacturing consistency. 

10 Knowledge of crystal structure at the atomic level and intermolecular interactions offer 

important information to establish absolute configuration (enantiomers), phase identification, 

quality control, and process development control and optimization. X-ray Diffraction is widely 

recognized as a reliable tool for the crystal structure analysis of pharmaceutical solids and crystal 

form identification. 

15 Availability of a single crystal of the drug substance is preferred due to the speed and 

accuracy of the structure determination. However, it is not always possible to obtain a crystal of 

suitable size for data collection. In those cases the crystal structure can be solved from X-ray 

powder diffraction data obtained by measurements at ambient conditions and/or at variable 

temperature or humidity. 

20 SUMMARY . rcxi T 

The invention disclosure relates to polymorph forms of the PI3K inhibitor I (taselisib, 

GDC-0032, RG7604, CAS Reg. No. 1282512-48-4, Genentech, Inc.), named as 2-(4-(2-(l-

isopropyl-3-methyl-lH-l,2,4-triazol-5-yl)-5,6-dihydrobenzo[f]imidazo[l,2-d][l,4]oxazepin-9-

yl)-lH-pyrazol-l-yl)-2~methylpropanamide, having the structure: 



10 

15 

I (GDC-0032) 

and stereoisomers, geometric isomers, tautomers, and pharmaceutically acceptable salts thereof. 

one aspect, there is provided a crystalline, mono-methanolate polymorph of {2-(4-(2-

(1 -isonropyI-3-methvl-I H-!,2.4-triazQl-5-vT)-5.6-dihvdrobenzoFfiirnidazon,2-dli l,41oxazenin~ 

9-v])-l.H-pyrazol-!-vl)-2-metliylpropanamide designated the Form A poH 'moroh that exhibits an 

X-ray powder diffraction pattern having characteristic peaks expressed in degrees 2-theta at 

approximately 10.1, 11.2. 14,0. 18.3. 20.2. and 22.0, 

In another asnecL there is provided a crystalline, isoamvl alcohol r )o!ymorph of ('2-(4-{2-

(l-isopropyl-3-methvl-lH--1.2.44riazol-5-vl)-5.6-dihydrobenzofilmiidazo j"l ,2-dli"! .41oxazepin-

9-y])-] H-pvrazol-.1 --vl)-2-methvlpropanamidc designated the Form C polv inorph that exhibits an 

X-ray powder diffraction pattern having characteristic peaks expressed in degrees 2-theta at 

approximately 6.2. 14.1. 17.2. 1.8,3, 21.9., and 26.7. 

In another aspect, there is provided a crystalline, mono-hydrate pc tlymorph of (2-(4-(2-

(} -isopropyi-3~methv!~j B-l .2.4~triazo!--5~yl)-5.6-dibvdrobenzo! fdmidazoi'1.2-dlf 1.41 oxazepin-

9-vh-I H~pvrazoM -yiV-2-methyipropanarnide designated the Form D poh niorph that exhibits an 

X-rav powder diffraction pattern having characteristic peaks expressed in degrees 2-theta at 

approximately 12.2, 17.5. 17.7. 18.3. 20.1.21.3. 22.8. and 26.0. 

as-is The disclosure provides a pharmaceutical composition of a 

polymorph form of taselisib. in another aspect, there is provided a •pharmaceutical composition 

20 comprising a therapeutically effective amount of the crystalline, isoamyl alcohol polymorph as 

defined herein and a pharmaceutieallv acccptable carrier, didant. diluent, or excipient. 

Aft-aspeet-e£the4iH*efrtk>fi4s-The disclosure provides a method of treating a 

hyperproliferative disorder in a mammal with a polymorph form of taselisib. In another aspect. 

there is provided a pharmaceutical composition as defined herein for use in the treatment of a 
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hyperproliferative disorder selected from multiple myeloma, lymphoma, leukemics, prostate 

cancer, breast cancer., hepatocellular carcinoma. lung cancer, pancreatic cancer, and colorectal 

cancer. 

In another aspect, there is provided use of the pharmaceutical composition as defined 

5 herein in the manufacture of a medicament for treating a hyperproliferative disorder in a 

mammal wherein the hyperprol iterative disorder is selected from, multiple myeloma, lymphoma, 

leukemias. prostate cancer, breast cancer, hepatocellular carcinoma, lung; cancer., pancreatic 

cancer, and colorectal cancer. 

Aflrasfteefr-ef&e-iftyeft&eHris-Thc disclosure provides a process for preparing a crystalline 

10 polymorph of taselisib. In another aspect, there is provided a process for preparing, a crystalline 

polymorph comprising heating a slurry of i2-(4-('2-( 1 -isopropyl-3-methvI-l H-1.2.4-triazol-5-vD-

5.6-dihydrobenzodlimidazoi 1,2-dll" 1,4]oxazepin-9-yl)-l H-pyrazoi-1 -yI)-2-methylpropanamlde 

in isoaroyl alcohol and then cooling the mixture wherebv a Form B crystalline polymorph that 

exhibits an X-ray powder diffraction pattern having characteristic peaks expressed in degrees 2-

15 theta at approximately 10.7. 14.0. 16.4. 18.6, 22.1. and 26,4 is formed. 

In another aspect, there is provided a process for preparing a crystalline polymorph 

comprising mixing (2-f4-(2-f 1 - i so prop vl - 3 - m e t h v 1 -1 H~ 1.2.4-tri azo 1 - 5 - vl i - 3.6-

dihvdrohcnzol'flimidazo" 1.2-dll 1.4ioxazepin-9-yI)-l H-pyrazol-1 -yl)-2--methvlpropanainlde with 

an aqueous alcohol solvent comprising water and alcohol, selected from the group consisting of 

20 n-butanol and n-propanok whereby a crystalline, mono-hydrate polymorph of (2-(4~(2-f 1 -

isopropyl-3-methvl--lH-L2.4-t.riazoI-5-yl)-5,6-di.hydrobenzoj"nimidazon>2-dl!"1.4|ox.azepin-9-

vl)-1 H-pvrazol-1 - vl '1-2 -methyl oropanam i d e designated the Form D polymorph is formed that 

exhibits an X-ray powder diffraction pattern having characteristic peaks expressed in degrees 2-

theta at approximately 12.2. 17.5. 17.7. 18.3. 20.1. 21.3. 22.8. and 26.0. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an ORTEP drawing of GDC-0032 Form A - mono-methanolate solvate. 

Atoms are represented by 50% probability anisotropic thermal ellipsoids. 

Figure 2 shows XRPD of GDC-0032 Form A, mono-methanolate. 
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Figure 3 shows ORTEP drawing of GDC-0032 Form B - non-solvate. Atoms are 

represented by 50% probability anisotropic thermal ellipsoids. 

Figure 4 shows a Packing diagram of GDC-0032 viewed down the crystallographic a axis. 

Figure 5 shows a Packing diagram of GDC-0032 viewed down the crystallographic b axis. 

5 Figure 6 shows a Packing diagram of GDC-0032 viewed down the crystallographic c axis. 

Figure 7 shows Hydrogen bonding in GDC-0032 as viewed down the crystallographic c 

axis. 

Figure 8 shows Apparent 7i-Stacking Interaction in GDC-0032. 

Figure 9 shows Calculated X-ray powder pattern of GDC-0032. 
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Claims 

3-1. A crystalline, mono-methanolate polymorph of (2-(4-(2-(l-isopropyl-3-methyl-

10 lH-l,2,4-triazol~5-yl)-5,6-dihydrobenzo[f]imidazo[l,2-d][l,4]oxazepin-9-yl)-lH-pyrazol-l-yl)-

2-methylpropanamide designated the Form A polymorph that exhibits an X-ray powder 

diffraction pattern having characteristic peaks expressed in degrees 2-theta at approximately 10.1, 

11.2, 14.0, 18.3,20.2, and 22.0. 

42. The Form A polymorph of claim characterized by the X-ray powder 

15 diffraction pattern shown in Figure 2. 

#3. A crystalline, isoamyl alcohol polymorph of (2-(4-(2-(l-isopropyl-3-methyl~lH-

1,2,4-triazol-5-yl)-5,6-dihydrobenzo[f]imidazo[ 1,2-d] [ 1,4]oxazepin-9-yl)-1 H-pyrazol-1 -yl)-2-

methylpropanamide designated the Form C polymorph that exhibits an X-ray powder diffraction 

pattern having characteristic peaks expressed in degrees 2-theta at approximately 6.2, 14.1, 17.2, 

20 18.3, 21.9, and 26.7. 

#4. The Form C polymorph of claim S-3_ characterized by the X-ray powder 

diffraction pattern shown in Figure 13. 

?5. A crystalline, mono-hydrate polymorph of (2-(4-(2-( 1 -isopropyl-3-methyl-1H-

l,2,4-triazol-5-yl)~5,6-dihydrobenzo[f]imidazo[l,2-d][l,4]oxazepin-9-yl)-lH-pyrazol-l-yl)-2-

25 methylpropanamide designated the Form D polymorph that exhibits an X-ray powder diffraction 

pattern having characteristic peaks expressed in degrees 2-theta at approximately 12.2, 17.5, 17.7, 

18.3, 20.1, 21.3, 22.8, and 26.0. 

&6. The Form D polymorph of claim ---^^characterized by the X-ray powder 

diffraction pattern shown in Figure 14. 
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97. A pharmaceutical composition comprising a therapeutically effective amount of a 

the crystalline, isoamvl alcohol polymorph of (2'0-(2"(J isopropyl 3 methyl lH4,2,4-triazol'5-

yl) 5,6 dihydrobonzorQimidazotKl-dlti.'ljoxazepm 9 yl) IHpyraxol 1 yl) 2 

methvlpropanamideclaim 3. and a pharmaceutical^ acceptable carrier, glidant, diluent, or 

5 excipient. 

4-08. The pharmaceutical composition of claim 9-7_in the form of a tablet. 

-14-9. The pharmaceutical composition of claim 9-7 wherein the therapeutically 

effective amount is from 1 to 100 mg. 

of a medicament for treating a hyperproliferative disorder in a mammal comprising 

aceuticai composition of claim 9 ^wherein the hyperproliferative 

disorder is selected from multiple myeloma, lymphoma, leukemias, prostate cancer, breast 

20 cancer, hepatocellular carcinoma, lung cancer, pancreatic cancer, and colorectal cancer. 

4-412. The use,of claim wherein the therapeutically effective amount is 

from 1 mg to 100 mg. 

-1-6-13. The ftKahe4-usc of claim 4-3-11 further comprising administering a 

chemotherapeutic agent selected from 5-j44fIiiorourac.il, docetaxel, eribulin, gemcitabine, 

cobimctinib. 5-(2-fluoro-4-iodoanilino)-N~(2-hvdroxycthoxy)imidazoleri .5-alpyridine-6-
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carboxamideGDC <)9^VGDC paclitaxel, tamoxifen, fulvestrant, dexamethasone, 

pertuzumab, trastuzumab emtansine, trastuzumab and letrozole. 

4+14. A process for preparing a crystalline polymorph comprising heating a slurry of (2-

(4-(2-(l-isopropyl-3-methyl-lH-l,2,4-triazol-5-yl)-5,6-dihydrobenzo[f]imidazo[l,2-

d] [ 1,4]oxazepin-9-yl)~ 1 H-pyrazol-1 -yl )-2-methylpropanamide 

d)[K4]oxaz0pin-9"yl)-l'H--pyrazol-f-yl)-2-mgthylpropanamide-in isoamyl alcohol and then 

cooling 
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the mixture whereby a Form B crystalline polymorph that exhibits an X-ray powder diffraction 

pattern having characteristic peaks expressed in degrees 2-theta at approximately 10.7, 14.0, 16.4, 

18.6, 22.1, and 26.4 is formed. 

15. The process of claim 14 wherein the Form B polymorph is characterized by the 

X-rav powder diffraction pattern shown in Figure 10. 

a crystalline pol 

i so pro p vl - 3 - m eth yl -111-1.2.4-triazol-5~vl)-3.6-dihvdrobcnzo:"fiimidazoi 1,2-dlf 1,41ox.azepiii-9 

vl)-1 H-pyrazol-1 -•vl)--2--mcthvlpropanarnide with an aqueous alcohol solvent comprising water 

and alcohol selected from the groi. in consisting of n-butanol and n~pro panol. whereby a 

crystalline mono-hydrate nolvmo rph of (2 - (4 - (' 2 - (' 1 - i. s oprop v 1 - 3 ~ m etli vl- 1H-1.2.4-triazol-5-vl V 

5.6-d ih vdroben zof f 1 i; n idazoIJ ,2-d If 1,41oxazepin~9~yl}-1 H-pvrazol-1 -v 1) - 2 - m eth vl prop an amid e 

designated the Form D polymorph . is formed that exhibits an X-rav po •wder diffraction pattern 

having characteristic peaks expres sed in degrees 2-theta at approximately 12.2. 17.5, 17.7. 18.3, 

20.L 21,3. 22.8. and 26. 

The process of claim 16 wherein the Form D is characterized, by the 

X-ray powder diffraction pattern shown in Figure 14. 
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