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DESCRIPTION OF THE DRAWINGS
Figure 1 discloses the X-ray Powder Diffraction Pattern of Example 1 citrate salt
30 Figure 2 discloses the X-ray Powder Diffraction Pattern of Example 1 fumarate salt
Figure 3 discloses the X-ray Powder Diffraction Pattern of Example 1 napadisylate salt
Figure 4 discloses the X-ray Powder Diffraction Pattern of Example 67 phosphate salt
Figure 5 discloses the X-ray Powder Diffraction Pattern of Example 67 HCI salt
Figure 6 discloses the X-ray Powder Diffraction Pattern of Example 67 hippurate salt
35 Figure 7 discloses the X-ray Powder Diffraction Pattern of Example 1 anhydrous form
Figure 8 discloses the X-ray Powder Diffraction Pattern of Example 1 trihydrate

Figure 9 discloses the X-ray Powder Diffraction Pattern of Example 67 anhydrous form
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In another embodiment, the invention relates to a salt of {(S)-3-[6-(6-methoxy-5-methyl-

pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yI}-(tetrahydro-

30  pyran-4-yl)-methanone, wherein the anion is selected from citrate.

In another embodiment, the invention relates to a citrate salt of {(S)-3-[6-(6-methoxy-5-
methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-
(tetrahydro-pyran-4-yl)-methanone, in form of a monohydrate.
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In another embodiment, the monohydrate citrate salt of {(S)-3-[6-(6-methoxy-5-methyl-
pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yI}-(tetrahydro-
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In another embodiment, the invention relates to a napadisylate salt of {(S)-3-[6-(6-methoxy-5-
methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-

25  (tetrahydro-pyran-4-yl)-methanone, in form of a monohydrate.

In another embodiment, the monohydrate napadisylate salt of {(S)-3-[6-(6-methoxy-5-methyl-
pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yI}-(tetrahydro-
pyran-4-yl)-methanone is characterized by an X-Ray powder diffraction pattern comprising

30 the following peaks given at degrees 2-Theta +/- 0.2 degrees: 4.3, 8.5, 9.4, 12.2, 12.9, 13.5,
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In another embodiment the invention relates to an anhydrous crystalline form of 1-{(S)-3-[6-
(6-Methoxy-5-trifluoromethyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
35  ylamino]-pyrrolidin-1-yl}-propan-1-one
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25 In another embodiment, the invention relates to a salt of 1-{(S)-3-[6-(6-Methoxy-5-
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18.7,19.4, 22.0, 22.6, 23.1, 23.7, 24.9 and 25.5.
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The invention may be more fully appreciated by reference to the following description,
including the following glossary of terms and the concluding examples. As used herein, the

35 terms "including”, "containing" and "comprising" are used herein in their open, non-limiting

sense.
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5,6,7,8-tetrahydro- pyrldo[4 3- d]pyrlmldln -4-ylamino]- pyrrolldln 1-yl}-propan-1-on and a
combination partner, are both administered to a patient as separate entities either
simultaneously, concurrently or sequentially with no specific time limits, wherein such
35 administration provides therapeutically effective levels of the two compounds in the body of
the patient. The latter also applies to cocktail therapy, e.g. the administration of three or more

active ingredients.



[ 6- (6- met hoxy-5-trifluoronethyl-pyridin-3-yl1)-5,6,7,8-tetrahydro-pyrido[4,3

-d] pyri mdin-4- ylam no]-pyrrolidin-1-yll-propan-1-on of the present

i nvent i orwaxomi4dceuti cal . The invention thus provi de®CTAB20a2/633g6% al | i ne

anhydrous form a crystalline solvate forn1or a salt formincluding a

crystalline salt form of

{(9)-3 I [4,3-d]p

i di Sl e Rrh ino e It nie R ek A OB

salt f @pmppalmrublwtm@‘feﬁerdrs;bsh%llarran@erewts of bemaécules, atoms, and/or ions forming

1-{(S)-§4g§gé et hoxy-5-trifluoronethyl-pyridin-3-

yl)-S,é,%, tetrahydro- pyr|d0[4 3-d] pyri mdin-4-ylam no]-pyrrolidin-1-yll-p

r opan- Asdssed detebridhie ieen “belvaie mefeas tqphanystatisa foraedf & méleculesaomsand/or

pharmageit ; ' orm

o3 o pEBlrerBoripbAnbieBe BBrY CHOUA of QOIS rEDHRIALY PR UkRiine

{(S)- 34$tiqesstmwi@xyh6smmwolwe18dh the3sojviEte Ba@ be, Beseat inghiegr@pyri do[ 4, 3-d] p

yrim di Y. Aol r =Y =4-vi) - F none or a

A e R e

1-{(S) smmqreetnephomsi@cm@mem@rr@net ¢fythe pglvérdimeplegules. For example, a solvate

yl) 5, : r 1-yll-p
opan. 115 AGRIAGHURE R Bl AL LoNe RAERT Iy festh MGG st 1

cr Y6t alflormidesatyatir cealvates may aceur s tdithérs e okgsineis eomprisingmore hahonéor m

I{?gl) ng@&?@@éﬁge@e%dkﬁ ?/ﬁthltpr)]ﬁr"? i'n- gme E{[thf Séru'(/‘tuéetetrahydr 0-

pyri do[ 4, 3-d] pyri m di n-4-yl oxy] - pyrrolldln 1-y11- (tetrahydro-pyran-4-yl)-ne
t hanon | : j |

17 (9) R e BOlinEALT TG o BEFbE horkf, il oo RIcBbfed thar

y1) - 5, dedtuigsispecitigtlidreach pmbddinen8may pg combitied withyatlerispetifiey featirésiion- 1-yl | - p
ropgn- i)&ﬂ#QQHQg;éﬂ&Qj@gﬁtln for use in therapy; 30 a crystalline
anhydrous tTorm a crystalline solvate formor a salt formincluding a
crystalline salt form of

{(S)-346-(6-nmet hoxy-5-net hyl -pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4, 3-d]p
yrimdin-4-yl oxy]-pyrrolidin-1-yl1l1-(tetrahydro-pyran-4-yl)-nethanone or a
salt formincluding a crystalline salt form of
1-{(S)-3-[6-(6-nethoxy-5-trifluoronethyl-pyridin-3-
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25 leukemia; lymphocytic leukemia; myeloid leukemia; non-Hodgkin lymphoma; lymphomas;
polycythemia vera; essential thrombocythemia; myelofibrosis with myeloid metaplasia;

and Walden stroem disease.

= the use of a crystalline anhydrous form, a crystalline solvate form or a salt form including a
30 crystalline salt form of {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone or a salt
form including a crystalline salt form of 1-{(S)-3-[6-(6-methoxy-5-trifluoromethyl-pyridin-3-
yD-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrrolidin-1-yl}-propan-1-on as
defined herein, for the treatment of a disorder or disease selected from rheumatoid
35 arthritis (RA), pemphigus vulgaris (PV), idiopathic thrombocytopenia purpura (ITP),
thrombotic thrombocytopenic purpura (TTP), autoimmune hemolytic anemia (AIHA),

acquired hemophilia type A (AHA), systemic lupus erythematosus (SLE), multiple
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autol rrer}r(?etr(lzc?xr{/I-)Sqrl’%ee[[‘htyl-pyridin-3-y|)—5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-y|oxy]-
pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone or a salt form including a crystalline salt
form of 1-{(S)-3-[6-(6-methoxy-5-trifluoromethyl-pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4, 3-

30 d]pyrimidin-4-ylamino]-pyrrolidin-1-yl}-propan-1-on as defined herein.

As used herein, the term “subject” refers to an animal. Typically the animal is a mammal. A
subject also refers to for example, primates (e.g., humans), cows, sheep, goats, horses,
dogs, cats, rabbits, rats, mice, fish, birds and the like. In certain embodiments, the subject is

35 aprimate. In yet other embodiments, the subject is a human.
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35In a further enbodi ment, the invention relates to the use of a
crystalline anhydrous form a crystalline solvate formor a salt form
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particular inflammatory conditions with an aetiology including an autoimmune component

25  such as arthritis (for example rheumatoid arthritis, arthritis chronica progrediente and arthritis
deformans) and rheumatic diseases, including inflammatory conditions and rheumatic
diseases involving bone loss, inflammatory pain, spondyloarhropathies including ankolsing
spondylitis, Reiter syndrome, reactive arthritis, psoriatic arthritis, and enterophathics arthritis,
hypersensitivity (including both airways hypersensitivity and dermal hypersensitivity) and

30 allergies. Specific auto-immune diseases for which antibodies of the invention may be
employed include autoimmune haematological disorders (including e.g. hemolytic anaemia,
aplastic anaemia, pure red cell anaemia and idiopa-thic thrombocytopenia), acquired
hemophilia A, cold agglutinin disease, cryoglobulinemia, thrombotic thrombocytopenic
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35  polychondritis, sclerodoma, anti-neutrophil cytoplasmic antibody- associated vasculitis, IgM
mediated neuropathy, opsoclonus myoclonus syndrome, Wegener granulomatosis,

dermatomyositis, chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson
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25
The term "a therapeutically effective amount” of a form of the present invention refers to an
amount of the form of the present invention that will elicit the biological or medical response
of a subject, for example, reduction or inhibition of an enzyme or a protein activity, or
ameliorate symptoms, alleviate conditions, slow or delay disease progression, or prevent a

30 disease, etc. In one non-limiting embodiment, the term “a therapeutically effective amount”
refers to the amount of the form of the present invention that, when administered to a
subject, is effective to (1) at least partially alleviating, inhibiting, preventing and/or
ameliorating a condition, or a disorder or a disease (i) mediated by the dysregulation of PI3K
delta, or (i) associated with the dysregulation of PI3K delta, or (iii) characterized by the

35 dysregulation of the PI3K delta; or (2) reducing or inhibiting the activity of the PI3K delta. In
another non-limiting embodiment, the term “a therapeutically effective amount” refers to the

amount of the form of the present invention that, when administered to a cell, or a tissue, or a
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receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28, CD40, CD45, CD52, CD58,
30 CD80, CD86 or their ligands; other immunomodulatory compounds, e.g. a recombinant
binding molecule having at least a portion of the extracellular domain of CTLA4 or a mutant
thereof, e.g. an at least extracellular portion of CTLA4 or a mutant thereof joined to a non-
CTLA4 protein sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant
thereof, e.g. LEA29Y; adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3
35 antagonists, VCAM-4 antagonists or VLA-4 antagonists; or antihistamines; or antitussives, or

a bronchodilatory agent; or an angiotensin receptor blockers; or an anti-infectious agent.
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Formestane can be administered, e.g., in the form as it is marketed, e.g., under the
30 trademark LENTARON. Fadrozole can be administered, e.g., in the form as it is marketed,
e.g., under the trademark AFEMA. Anastrozole can be administered, e.g., in the form as it is
marketed, e.g., under the trademark ARIMIDEX. Letrozole can be administered, e.g., in the
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35 ORIMETEN. A combination of the invention comprising a chemotherapeutic agent which is
an aromatase inhibitor is particularly useful for the treatment of hormone receptor positive

tumors, e.g., breast tumors.
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osensitizer, especia
anthracyclines such as doxorubicin, including liposomal formulation, e.g., CAELYX;

daunorubicin; epirubicin; idarubicin; nemorubicin; the anthraguinones mitoxantrone and
losoxantrone; and the podophillotoxines etoposide and teniposide. Etoposide can be
administered, e.g., in the form as it is marketed, e.g., under the trademark ETOPOPHOS.

30 Teniposide can be administered, e.g., in the form as it is marketed, e.g., under the trademark
VM 26-BRISTOL. Doxorubicin can be administered, e.g., in the form as it is marketed, e.g.,
under the trademark ADRIBLASTIN or ADRIAMYCIN. Epirubicin can be administered, e.g.,
in the form as it is marketed, e.g., under the trademark FARMORUBICIN. Idarubicin can be
administered, e.g., in the form as it is marketed, e.g., under the trademark ZAVEDQOS.

35 Mitoxantrone can be administered, e.g., in the form as it is marketed, e.g., under the
trademark NOVANTRON.
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20  The term "histone deacetylase inhibitors" or "HDAC inhibitors" relates to compounds which
inhibit the histone deacetylase and which possess antiproliferative activity. This includes
compounds disclosed in WO 02/22577, especially N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1H-
indol-3-yhethyl]-amino]methyllphenyl]-2E-2-propenamide, N-hydroxy-3-[4-[[[2-(2-methyl-1H-
indol-3-yl)-ethyl]-amino]methyl]phenyl]-2E-2-propenamide and pharmaceutically acceptable

25  salts thereof. It further especially includes suberoylanilide hydroxamic acid (SAHA).

The term "antineoplastic antimetabolite” includes, but is not limited to, 5-fluorouracil or 5-FU;
capecitabine; gemcitabine; DNA demethylating agents, such as 5-azacytidine and
decitabine; methotrexate and edatrexate; and folic acid antagonists, such as pemetrexed.
Capecitabine can be administered, e.g., in the form as it is marketed, e.g., under the

30 trademark XELODA. Gemcitabine can be administered, e.g., in the form as it is marketed,
e.g., under the trademark GEMZAR. Also included is the monoclonal antibody trastuzumab
which can be administered, e.g., in the form as it is marketed, e.g., under the trademark
HERCEPTIN.

The term "platin compound”, as used herein, includes, but is not limited to, carboplatin,

35  cis-platin, cisplatinum and oxaliplatin. Carboplatin can be administered, e.g., in the form as it
is marketed, e.g., under the trademark CARBOPLAT. Oxaliplatin can be administered, e.g.,
in the form as it is marketed, e.g., under the trademark ELOXATIN.
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5 a) compounds targeting, decreasing or inhibiting the activity of the platelet-derived
growth factor-receptors (PDGFR), such as compounds which target, decrease or
inhibit the activity of PDGFR, especially compounds which inhibit the PDGF receptor,
e.g., a N-phenyl-2-pyrimidine-amine derivative, e.g., imatinib, SU101, SU6668 and
GFB-111;

10 b) compounds targeting, decreasing or inhibiting the activity of the fibroblast growth

factor-receptors (FGFR);

¢) compounds targeting, decreasing or inhibiting the activity of the insulin-like growth

factor receptor | (IGF-IR), such as compounds which target, decrease or inhibit the

activity of IGF-IR, especially compounds which inhibit the IGF-IR receptor, such as
15 those compounds disclosed in WO 02/092599;

d) compounds targeting, decreasing or inhibiting the activity of the Trk receptor

tyrosine kinase family;

e) compounds targeting, decreasing or inhibiting the activity of the Axl receptor

tyrosine kinase family;
20 f) compounds targeting, decreasing or inhibiting the activity of the c-Met receptor;

g) compounds targeting, decreasing or inhibiting the activity of the Kit/SCFR receptor

tyrosine kinase;

h) compounds targeting, decreasing or inhibiting the activity of the C-kit receptor
tyrosine kinases - (part of the PDGFR family), such as compounds which target,
25 decrease or inhibit the activity of the c-Kit receptor tyrosine kinase family, especially

compounds which inhibit the ¢-Kit receptor, e.g., imatinib;

i) compounds targeting, decreasing or inhibiting the activity of members of the c-Abl
family and their gene-fusion products, e.g., BCR-ADI kinase, such as compounds
which target decrease or inhibit the activity of c-Abl family members and their gene

30 fusion products, e.g., a N-phenyl-2-pyrimidine-amine derivative, e.g., imatinib,
PD180970, AG957, NSC 680410 or PD173955 from ParkeDavis;

j) compounds targeting, decreasing or inhibiting the activity of members of the
protein kinase C (PKC) and Raf family of serine/threonine kinases, members of the
MEK, SRC, JAK, FAK, PDK and Ras/MAPK family members, or PI(3) kinase family,
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NEt 3t ri et hylkinasedéargily (NB¥a@ndareespecially those staurosporine derivatives disclosed in
U.S. Patent No. 5,093,330, e.g., midostaurin; examples of further compounds include,
e.g., UCN-01; safingol; BAY 43-9006; Bryostatin 1; Perifosine; lImofosine; RO
5 318220 and RO 320432; GO 6976; Isis 3521; LY333531/LY379196; isochinoline
compounds, such as those disclosed in WO 00/09495; FTls; PD184352; or QAN697

(a P13K inhibitor);

k) compounds targeting, decreasing or inhibiting the activity of protein-tyrosine
kinase inhibitors, such as compounds which target, decrease or inhibit the activity of

10 protein-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or tyrphostin.
A tyrphostin is preferably a low molecular weight (Mr < 1500) compound, or a
pharmaceutically acceptable salt thereof, especially a compound selected from the
benzylidenemalonitrile class or the S-arylbenzenemalonirile or bisubstrate quinoline
class of compounds, more especially any compound selected from the group

15 consisting of Tyrphostin A23/RG-50810, AG 99, Tyrphostin AG 213, Tyrphostin AG
1748, Tyrphostin AG 490, Tyrphostin B44, Tyrphostin B44 (+) enantiomer, Tyrphostin
AG 555, AG 494, Tyrphostin AG 556, AG957 and adaphostin
(4-{[(2,5-dihydroxyphenyl)methyllamino}-benzoic acid adamantyl ester, NSC 680410,

adaphostin; and

20 [) compounds targeting, decreasing or inhibiting the activity of the epidermal growth
factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, ErbB4 as homo- or
hetero-dimers), such as compounds which target, decrease or inhibit the activity of
the epidermal growth factor receptor family are especially compounds, proteins or
antibodies which inhibit members of the EGF receptor tyrosine kinase family, e.g.,

25 EGF receptor, ErbB2, ErbB3 and ErbB4 or bind to EGF or EGF related ligands, and
are in particular those compounds, proteins or monoclonal antibodies generically and
specifically disclosed in WO 97/02266, e.g., the compound of Example 39, orin
EP 0 564 409; WO 99/03854; EP 0520722; EP 0 566 226; EP 0 787 722;

EP 0837 063; U.S. Patent No. 5,747,498; WO 98/10767; WO 97/30034;

30 WO 97/49688; WO 97/38983 and, especially, WO 96/30347, e.g., compound known
as CP 358774; WO 96/33980, e.g., compound ZD 1839; and WO 95/03283, e.g.,
compound ZM105180, e.g., trastuzumab (HERCEPTIN), cetuximab, Iressa, Tarceva,
0OSI-774, CI-1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or
E7.6.3; and 7H-pyrrolo-[2,3-d]pyrimidine derivatives which are disclosed in

35 WO 03/013541.
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Compounds which induce cell differentiation processes are e.g. retinoic acid, a- v- or
d-tocopherol or a- y- or d-tocotrienol.

The term cyclooxygenase inhibitor, as used herein, includes, but is not limited to, e.g., Cox-2
inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, such as celecoxib
(CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-alkyl-2-arylaminophenylacetic
acid, e.g., 5-methyl-2-(2'-chloro-6'-fluoroanilino)phenyl acetic acid or lumiracoxib.

The term "bisphosphonates”, as used herein, includes, but is not limited to, etridonic,
clodronic, tiludronic, pamidronic, alendronic, ibandronic, risedronic and zoledronic acid.
"Etridonic acid" can be administered, e.g., in the form as it is marketed, e.g., under the
trademark DIDRONEL. "Clodronic acid" can be administered, e.g., in the form as it is
marketed, e.g., under the trademark BONEFOS. "Tiludronic acid" can be administered, e.g.,
in the form as it is marketed, e.g., under the trademark SKELID. "Pamidronic acid" can be
administered, e.g., in the form as it is marketed, e.g., under the trademark AREDIA™.
"Alendronic acid" can be administered, e.g., in the form as it is marketed, e.g., under the
trademark FOSAMAX. "lbandronic acid" can be administered, e.g., in the form as it is
marketed, e.g., under the trademark BONDRANAT. "Risedronic acid" can be administered,
e.g., in the form as it is marketed, e.g., under the trademark ACTONEL. "Zoledronic acid"
can be administered, e.g., in the form as it is marketed, e.g., under the trademark ZOMETA.
The term "mTOR inhibitors" relates to compounds which inhibit the mammalian target of
rapamycin (mTOR) and which possess antiproliferative activity, such as sirolimus
(Rapamune®), everolimus (Certican™), CCI-779 and ABT578.

The term "heparanase inhibitor", as used herein, refers to compounds which target, decrease
or inhibit heparin sulphate degradation. The term includes, but is not limited to, PI-88.

The term "biological response modifier", as used herein, refers to a lymphokine or
interferons, e.g., interferon v.

The term "inhibitor of Ras oncogenic isoforms”, e.g., H-Ras, K-Ras or N-Ras, as used herein,
refers to compounds which target, decrease or inhibit the oncogenic activity of Ras, e.g., a
"farnesyl transferase inhibitor", e.g., L-744832, DK8G557 or R1156777 (Zarnestra).

The term "telomerase inhibitor", as used herein, refers to compounds which target, decrease

or inhibit the activity of telomerase. Compounds which target, decrease or inhibit the activity
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The term "HSP90 inhibitors", as used herein, includes, but is not limited to, compounds
25  targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90; degrading,
targeting, decreasing or inhibiting the HSP90 client proteins via the ubiquitin proteasome
pathway. Compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of
HSP90 are especially compounds, proteins or antibodies which inhibit the ATPase activity of
HSP90, e.g., 17-allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin derivative,
30  other geldanamycin related compounds, radicicol and HDAC inhibitors.
The term "antiproliferative antibodies", as used herein, includes, but is not limited to,
trastuzumab (Herceptin™), Trastuzumab-DMA1, erlotinib (Tarceva™), bevacizumab
(Avastin™), rituximab (Rituxan®), PRO64553 (anti-CD40) and 2C4 antibody. By antibodies
is meant, e.g., intact monoclonal antibodies, polyclonal antibodies, multispecific antibodies
35 formed from at least two intact antibodies, and antibodies fragments so long as they exhibit

the desired biological activity.
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The structure of the active agents identified by code nos., generic or trade names may be
taken from the actual edition of the standard compendium "The Merck Index" or from
databases, e.g., Patents International, e.g., IMS World Publications.

10  The above-mentioned compounds, which can be used in combination with a compound the
present invention, can be prepared and administered as described in the art, such as in the
documents cited above.

A form of the present invention may also be used to advantage in combination with known
therapeutic processes, e.g., the administration of hormones or especially radiation.

15 A form of the present invention may in particular be used as a radiosensitizer, especially for
the treatment of tumors which exhibit poor sensitivity to radiotherapy.

By "combination”, there is meant either a fixed combination in one dosage unit form, or a kit
of parts for the combined administration where a form of the present invention and a
combination partner may be administered independently at the same time or separately

20  within time intervals that especially allow that the combination partners show a cooperative,
e.g., synergistic, effect or any combination thereof. The terms “co-administration” or
“combined administration” or the like as utilized herein are meant to encompass
administration of the selected combination partner to a single subject in need thereof (e.g. a
patient), and are intended to include treatment regimens in which the agents are not

25 necessarily administered by the same route of administration or at the same time. The term
“‘pharmaceutical combination” as used herein means a product that results from the mixing or
combining of more than one active ingredient and includes both fixed and non-fixed
combinations of the active ingredients. The term “fixed combination” means that the active
ingredients, e.g. a form of the present inventionand a combination partner, are both

30 administered to a patient simultaneously in the form of a single entity or dosage. The term
“non-fixed combination” means that the active ingredients, e.g. a form of the present
invention and a combination partner, are both administered to a patient as separate entities
either simultaneously, concurrently or sequentially with no specific time limits, wherein such
administration provides therapeutically effective levels of the two compounds in the body of

35 the patient. The latter also applies to cocktail therapy, e.g. the administration of three or more

active ingredients.



15di met hyl i m dazol i di ne-2, 4-di one (43.6 g, 152.0 mml) was added TFA (80
m.) and the resulting mxture stirred at rt for 18h under argon. The TFA
was renoweo 2018/00apso (50 nbar, 45C) and the residue suspemdBzdi2/ns3text - but yl
met hyl ether (200 mL). The resulting gﬂLourl ess solid was renoved by
filtration and washed with tert-butyl thyl ether (50 nmL). The filtrate
was co : g J.:.nacuo and suspended in EtOAc (50 nlL) The insoluble
20col o gpl%t']?ﬂidgﬂavlv}:réé renoved by filtration and washed with Et OAc (50

m.). The filtrate was concentrated in vacuo, diluted wth heptane/

tert-butyl nethyl ether (5/1, 20 nL) and the insoluble colourless solid was
r enov edndpjarfas|the arodyationTdiéhe sthrtingmaterals isunot pardiculey desiclibed, #he omat ogr aphy

on sili i ; was
11 ter crpRTsty e BESCATR ool Ao e e ftegitey PRACSAUIPORAOIS |
vacbo tkpoynirethg agodrdeleggdied hepeafter.g) . The oi |l was di ssol ved i n heptanes
(20 m.) and purified by filtered through a plug of silica gel (80 g),

el ut i nd hgifellpwirgexamplesoargiilustratiieraf e pvenrtion avipost gryrlinfitatiot-onet hyl ) pyri di ne
as a colourless oil (22.5g9, 74%vyield). 1H NWR (400 MHz, DVSO d6, 298 K): 6
ppm 4.03 (s, 3H 7.95 (d, 1H 8.4 (d, 1H. WO 2013/001445PCT/ 1B2012/ 053209
38 | ntAbbravitionss 3:
((S)-3-Hydroxy-pyrrolidin-1-yl)-(tetrahydro-pyran-4-yl)-nmethanone 5The
(S)-pyrrolidin-3-ol hydrochloride (3.69g9, 29.9 mmwol) and triethylam ne
(61685 f\cOH 16 nl, 65. AcAlAgGdwere put in CH2A 2 (15 nl). The suspensi on was
cooled gt -3C. To thi sdq[]*je Jre, a solution of tetrahydro-pyran-4-carbonyl
chloride (4.67g, 29.9 nmmo in CH2A 2 (15 nlL) was added slowy. Then the
resul tiAig reaction mix@Yire was stirred for 1.5h at 3-10C. The reaction

m xturgy@s then conc%}tt_g,gtgggarg&ag%ve a powder. To this powder, addition of
Et 0Ac (100 10nL). The solid was filtered and washed with Et0Ac. The

recove filtrate wadenrnazabiodmyirigtdimethylaginaphosphonium

(( $%- 3- hydr oxy- pyrrol iidi = z rahydr o- pyran-4-y1l) - net hanone as bei ge
po%er. (6.77 g, 98% J‘?ﬁ“&‘%’f%‘?&ﬁémoo MHz, Methanol -d4, 298 K): 6 ppm
1.59-2bt5. (m 6H 2.6%rgadwngley 1H) 3.43-3.75 (m 6H) 3.94-4.00 (m 2H)
4.37-4.4%(m 1H) . LOMBiordedtdyt= 199.9, Ri(6)= 0.86 nin 15 Internediate 7:
(S)-3-(5,6,7,8-Tetrahydro-pyrido[ 4, 3-d] pyrim di n-4-yl oxy)-pyrrolidine-1-

car boxydlRlc aci d tert - Hut-ghrossyldimidezagi(OH)2 /C (1.2 g, 1.71 mmol) was
flushe ii.h argon, i

(S)-3- EtGw\zngeznzyl- 5,6, Zdé(:_h%oer?rpgtr?%? opyrido[ 4, 3-d] pyri m di n-4-yl oxy) -pyrrolidi
ne28- c&tb&8Ry1 i ¢ aci d tegptoniyileyl ester (10.95 g, 26.7 mmol) dissolved in

net han@ls €89 L) was addegh &pbdapwed by the addition of ammonium formate
(1.68 g, 26.7 mml). The reaction mxture was refluxed for |Ih, cooled down
to roorh 25t enper at ur e, dopPlet ered t hrough a celite pad and concentrated under
vacuumyqPurification by,pMWQdLBleR01445PCT/ 1B2012/ 053209 39

DIPEA N-ethyldiisopropylamine
25 DME 1,4-dimethoxyethane
DMF N,N-dimethylformamide
DBU 1,8-diaza-7-bicyclo[5.4.0lundecene
DMSO dimethylsulfoxide
dt doublet of triplets
30 EDC 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
eq. equivalent
EtOAC ethyl acetate
FCC flash column chromatography
h hour
35 HBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

HCI hydrochloric acid



fl ash chromat ography on silica gel (CH2A 2 then TBVE then TBME/ MeOH 100/ 0
to 90/10 then TBME/ MeOH NH4OH 85/ 15/5) gave

(S)-3-(5,8020B/M0et45ahydr o- pyri do[ 4, 3-d] pyri m di n- 4- PCT/IB2012/053209
yl oxy) - pyrrolidine-1-carboxylic acid rt-butyl ester (7.39 g, 87%yield)
as a yellow sticky oil. 1H NWVR (400 , methanol -d4, 298K) 6 ppm 1.46-1. 46

9 10 -2.30 1) 2. 78- 52.83 (m 2 H) 3.11-3.14 (m 2 H) 3.41
Eg].eo KH'}n?gg H 3. 65-%@?5%8%]90'_%{&0 3.78 (s,( 2 H)H)S. 68 (m 1 H§ 8.52H%s, 1

H . LCHMELG M-H] =321. 2 higk pregyure qued chvomatageapiyt i ve syt hesis for

i nter tate 7: Pd(Gﬁ!g% 4 g, 2.2 mol) was flushed with nitrogen,
(S)-3-(6-benzyl-5,6,7, -tét%rugﬁ@ ro-

pyri do[H0O3- d] pyri nmi di maeryl oxy) - pyrrolidi ne-1-carboxylic acid tert-butyl
ester g, 20.67 1 I i | i n nmethanol (50 nL) was added

f ol F’ome%lgy the addition c#lptg'lr?élﬂf%cﬁ%nmni umformate (7.9 g, 53.7 mmol).
The redstliteRSEXR ur e walymesilippastgdfsutfonitacid ot ceebatasrpdystyretsm t enper at ur e,
filter through a celiff pad and the filtrate was partitioned between
2-Me-THF (50 nmL) and water (20 nlL). The upper organi c phase was collected
and t h&2606t om aqueougopisawe eagonate extracted with 2-Me-THF (10 ni). Al
Eg;a gr , |6c7l gyfrefriﬁ\}@lﬁig_cﬁmtgﬁgpﬁpd concentrated under vacuumto provide
pyPDdo[Ml, 3-d] pgzi 2}1 di mT(]gdalyl oxy) - p?/lr rolidi nebll-\lg?rlboiyl\li c acid tert-butyl
ester g, 0 Yi a yell ow gum

20(S) - e(%N Benzyl- 5, 6%‘?, %)p'?@?r ahydr o- pyrido[ 4, 3-di pyri m di n-4-yl oxy) - pyrrol
i di ne- MePboxylic acinetoand-dbutyl ester To a sol ution of

(S)-3-hy, xypyrrolidingrdsocarboxylic acid tert-butyl ester (0.94 g, 5.01
nmol ) i@nMang:'If(Szo m.) V2\§S %éjdegﬂhugg(?r argon NaH (0.23 g, 5.78 mmol). The

m xt ur &- sti rr ed Zanethyltgtahyd®furgm. , t hen

6- henzyl- hl oro- 5, 6, - L ro-pyrido[4,3-d]lpyrimdine (1 g, 3.85
m*rg?) \Axégssa%fided and st@arﬁie%llgﬁt%ﬁtxgnued at rt for 4h. The m xture was
quenchéddHzmi t h H20, extmegathedzwi th CH2C 2. The organic | ayer was filtered
and ev rated to dryness. ifjgation by flash chromatography on silica
gel (hg‘?)?anes / et hyl acetsgttaé*?ds%@? gave the (S)-3-(6-benzyl-5, 6,7,
8-tetranhyd ro-pyrido[ M8tiretpyri m di n-4-yl oxy)-pyrrolid nme-1-carboxylic

M. DNRD'do, 208K) 5 MR 30 (s, 0 1) 2.00 - 2.50 (m 51 2 35281 (m
4 B9 3n¥6-3.63 (m 6 Wlidrg0 WO 2013/ 001445PCT/ 1B2012/ 053209 40 (br.s, 2
H 5.50;3-59 (M 1 H {yifRtef- 37 (m S5H) 8.56 (s, 1 H). LCVB: [MrH += 411.6,
Rt (7) 00 mn

mM millimolar

min. minute
mw microwave
25 NaOH sodium hydroxide
Na;SO4 sodium sulfate
NaHCO; sodium hydrogen carbonate
NaO'Bu sodium tert-butoxide
NEt; triethylamine
30 NH; ammonia
NH,OH concentrated solution of ammonia in water possessing a specific

gravity of 0.88

NMP N-methylpyrrolidinone

NMR nuclear magnetic resonance
35 OBD optimum bed density

Pd(OAc), palladium acetate

Pd(OH),/C palladium hydroxide on carbon



Al ternative synthesis for
(S)-3-(6-Benzvl-5,6,7,8-tetrahvdro-ovridof4,3-awimdin-4-vioxv)-

nvrrol i diwe-20t3gmi4a6xvl i c acid tert-butvl ester 5To a solPaTiBI12H53209
(S)-3-hydroxypyrrolidine-1- carboxyli g acid tert-butyl ester (6.21 g, 33.16
mmol ) and 6- benzyl-4-chloro-5,6,7,8-t ?rahydr 0- pyrido[ 4, 3-d] pyrimdine (9
g, 34. ) in 2-Mg- nder nitrogen tBuK (8.17 g,
72.95 m@gj%he i x'ltvﬁrrIS H’&/gégygg?r{rgraé%%g@dﬁ)tgﬂﬁl#MZS mn. The mxture was
quenchétizigbah. G0 Thdristdigamdytidénepeetons)dipatiatiend chiordfompr cerepleThe resul ting

or gani s { was i I S

103 (6 oot M 5 SRR LR ol RE! Sl Bl Pl paivsivene ot i
e- 1- cafbeSQiH MPaci d t eotymsuisyppatedesulf¢nio agd gnacsgsagusaiatystyienea yel | ow gum
151 gt erpedi ate 22:

(9 -gs-( “Benzy1-5, 6, 7T S TEHENS- pyri do[ 4, 3-d] pyri ni di n-4-yl ani no) -

pyrrol iRli ne- 1- car boxylrétentian time ert - but yl ester

6- Benzyl- 4-chl oro- 5, 6,.f, 8t €t r ahydro-pyri do[ 4, 3-d] pyrim dine (5.0 g, 19.06
mol ), (S)-tertbutyl 3 Em nopyrrolidi ne-1-carboxylate (4.11 g, 20.96 g) and
triethyd@@2ne (3.98 npolya@®rsupgntiedis)ifore acit @zaceeboreusapolysiirene vi al at 120C
for 42?. The m xture \@@aetal | owed to cool, diluted with tert-butyl nethyl
ether (100 nmL) and the resulting suspension stirred for 10 min. The m xture
wadOdi ITMBAME wi t h wat erert-botyimethyether he or gani ¢ | ayer separated. The organic
| ayer \@@&Okgashed with_Pla[eisgﬁm(%R_meidedri ed (Na2SO4) and evaporated in vacuo
to give a browmm gum The residue was purified by columm chromatography on
si | i catggBu@Neh Et 0Ac sbdi2BMedyutax8ie2 to 82/ 18 to give

(S) - 3- (fgabenzyl-5, 6, 7,@“&%{@@1%9- pyrido[ 4, 3-d] pyrim din-4-

yl am no) - pyrrolidine-1-carboxylic acid tert-butyl ester as a pale yellow
foam (AH86 g, 93% yi eltefjahydiefMBR (400 MHz, CDCl 3, 298 K): 6 ppm 1.48 (s,

OH), 2. 31 (m 2H) < - g (m 8H) 4.44-4.77 (m 1H)

5%3-5%83§'%(m 1H 7. 295’4%53?‘2?%(%9”%“%6&%,@9%3& LOVS: [ MbH] +=410. 0, Rt

(6)= 1.X3Bhed n. 30Al t erdiryciobexy(imt Betisopfapy binhesy eyl indoeptire WO

2013/ 001445PCT/ 1B2012/ 053209 41 -

(S)-terM'CfBW?y‘PBQU'aWﬁﬁUWﬂﬁ%Pin?t?&ﬂ'Dlt'ébﬂf%oxyl ate (50 g, 192.5 mmol) was

added to 6-benzyl-4- chloro-5,6,7,8-tetrahydro-pyrido[4, 3-d]pyrimdine

(380440 g, 211.8 mmol) in NWP (200 nmL) solution followed by the addition of

K2CAB (aLothpdundSseamiadl using/M ot ure was heated to 120C for 20h. The

m xture was allowed to cool, partitioned between water (300 nmi.) and

5ethyl acetate (500 nlL). the bottom aqueous phase was di scarded and the

upper t ¥S&fs washed with brine (150 nL) and concentrated in

vacuo to provide cn)ude (82-3-(6- . . .

ber2y 11L& method 1: (Ri  Xningrrelepyien topa (R wemehtaned Ao 2-Agilans PG pYsteBMiti ne- 1- ¢

%boxyldn%%em%@ab%%@tc}éiunﬁﬁé% 3@R 221 kAl 278l (EEYIEOHFOING: Lidralien 7% yi el d) .
(H,0+0.05% formic acid+3.75 mM Ammonium acetate) / (CH3;CN+0.04% formic acid) 90/10

to 5/95 over 3.7 min and 1.2 mL/min as solvent flow and then 5/95 over 0.7 min with 1.4

mL/min as solvent flow and 40°C for the oven temperature. Detection method UV 220-400
30 nm-MS.

LC method 2 (Rt ¥): The retention times (Rt) were obtained on a Agilent HPLC system with
an Ascentis®Express column C18 30 x 2.1mm, 2.7uym (Supelco) applying a gradient
(H.0+0.05% formic acid+3.75 mM Ammonium acetate) / (CH;CN+0.04% formic acid) 95/5 to

35 5/95 over 3.7 min and 1.2 mL/min as solvent flow and then 5/95 over 0.7 min with 1.4 mL/min

as solvent flow and 40°C for the oven temperature. Detection method UV 220-400 nm — MS.

LC method 3 (Rt ®): The retention times (Rt) were obtained on a Agilent HPLC system with
an Ascentis®Express column C18 30 x 2.1mm, 2.7uym (Supelco) applying a gradient
40  (H,0+0.05% formic acid+3.75 mM Ammonium acetate) / (CH3CN+0.04% formic acid) 99/1




I nt er nedi ate 23:

(S)-3-(5,6,7, 8-Tetrahydro-pyrido[4, 3-d] pyri mdi n-4-yl am no) - pyrrolidine-1-
car boxyl iwoaeixhotast - butyl ester To a sol ution of PCT/IB2012/053209
(S)-3-(6-benzy1-5,6,7,8-tetrahydro-pyé%do[4,3-d]pyrinidin-4-y|anino)-
15pyrrolidi ne-1-carboxylic acid tert-butyl ester (internediate 22) (30.1 g,
73.5 kN ( i OXI bon
(3.3 9P pteh e el ke YBBe AR e A, S gl Y I e LAl e a
r ef | ux assolveht floadaietthamdisi aver © grmmatvéth(104 88-/igin 6. EXenhitdvy archd0€oliet theued
heatin i G mature was allowed to cool and
fil terg’éé’{‘ fmerrr@éf’lé EJ' ?gf%@g paH“,OE\AhZ‘é ?“?}‘359“9?\1%% (50 nL) then CH2Q 2 (50
m.). 20The filtrate was evaporated in vacuo to give a brown oil. D ssol ved

| SHROZ (0 TR ) 2AASHiAR) by Nl hihedB ofAdiEATIASL ¢ Lyual Celite
pad. T evaporated | acuo to give a‘brown ol ssolved in
Et 0Ac (@PAssehtis®itkpress shiughnp® B3Rk Relned. RimHSuesicd)idpplyingd gredighive

S) - 3. ) . . > -l agi oY i ne- 1
Gt o 1 LOFR FRICIIEST i) Arr bEMEle) RN D, iR Bt 1
1H NVR1¢ 459 averz 1.7 26 DB 1omLAg8 aK)solventdiom andaber 5/99tgven 0.8 min Wi (1d  1H)

2.05-2.17 z . 49 3

4. 47- 4.”@:@}%8 %‘E%e”éf'% af"g :40iﬁor?ﬂ%%%‘i@gfémri'a@teﬁ@é%?éfﬁiH](/?:Zos‘g%). 0, R
(618 1.n29-MSK. Alternative synthesis for internediate 23: Pd(OH) 2 /C
(6.60 g, 5.3 mol) was flushed with nitrogen,

(S)-3-(6-benzyl-5,6, 7, 8-tetrahydro30pyrido[ 4, 3-d] pyri m di n-4-yl am no) - pyrro
| i di neLC maihbd By(Rt &):aldiecretention huey (Rip wees olfthined pradigiert HRAG system with

Sdaed Fo1 Ren BSOS £B1nith o2 PR Eubdled BB Ng = Sddnt) "Y3e. o
mol ) . (Fﬁkfé"‘TFe%)#KCUECMTG(@%JHMQWﬂGW!GUQédnm@ndI“-'Q, md;b@?@@ﬁ shivant flow theom
teqger %Wt%’cf/éd Me‘?ﬁ‘?ﬂm?nhér{?f?g /G écft&h}?e%ﬂﬂ&wgn& hﬁenfq/éé 6@&%.?"(% it 1.8

concentrated under vacuum e residue was recrystallized wwth ne

t ert - bumlymircashealvgn2 ow any 481el fondhs eireadenperatiry. Pejegpnavetded UV 220-400
(S)-3- (i 6. 8-t etrahydro-pyrido[ 4, 3-d] pyrimdin-4-ylam no)-pyrrolidine-
arboxylic acid tert-butyl ester as a beige solid (25.7 g, 85%yield). |
HN O FI FIN N F N 10l nternedi ate 24:

(S)- 34@.; @égﬁ?ﬁ I:)IEBQYf'@."ltﬁekte{e‘ﬁ%r?ﬁfﬁ%ggit? Wﬁfé- %&t&héﬁ%&%'\ﬁat@r{@q@eﬁ?ﬁﬁ’@eydr o-
pyrido[Z, 3~ n-4-ylam noJ-pyrrolidi ne-1-carboxyliC acid tert-butyl
esf8r system with an Ascentis®Express column C18 30 x 2.1mm, 2.7um (Supelco) applying a

gradient (H,0+0.05% TFA) / (CH3;CN+0.04% TFA) 90/10 to 5/95 over 1.7 min and 1.2

mL/min as solvent flow and then 5/95 over 0.7 min with 1.4 mL/min as solvent flow and 40°C

1-c
O N

for the oven temperature. Detection method UV 220-400 nm — MS.

25
Purification method:

Preparative reverse phase Gilson HPLC

¢ Method A: Column SunFire prep C18 OBD 5um, 30 x 100mm from WATERS, with H,O +
30 0.1% TFA and Acetonitrile + 0.1% TFA as mobile phase. Detection method UV 220-400 nm

e Method B: Column Atlantis prep T3 OBD 5um, 30 x 150mm from WATERS, with H,O +
0.1% TFA and Acetonitrile + 0.1% TFA as mobile phase. Detection method UV 220-400 nm

35 e Method C: Column XTerra RP18 OBD 5um, 19 x 50mm from WATERS, with H,O + 0.1%
TFA and Acetonitrile + 0.1% TFA as mobile phase. Detection method UV 220-400 nm



To a gl ass vial was added

(S)-3-(5,6,7,8-tetrahydro-pyrido[4, 3-d] pyrim di n-4-yl am no) -
pyrrolidiwe-20t3mid4axylic acid tert-butyl ester (internedCatiB2@3yhs3e®.5 g,
10.96 mmol ), 5-brono- 15 2-nethoxy-3-§;rifluoronethyl)pyridine
(internediate 1) (3.09 g, 12.05 mml ) sodiumtertbutoxide (1.58 g, 16.44
mol ), [l [ Jed cetone) di pal | adi un{0) (0.502 g, 0.548 nmol),

2-di t%h%@?%%gﬁq'mggﬁ&?N N- di net hyl am no) bi phenyl (0.225 g, 0.657 mmol)
and anhysk@Hentagibh- butanol (6 nmL). The vial was flushed with a stream of
argon for 15 sec and capped. The m xture was heated with stirring for 5h at
100C. ,?\\h wg to cool and partitioned 20between EtO0Ac (100 nli) and water
(20 nly==HY od the biphasic mixture through a celite pad. The organic
| ayer wesirusespér at ed, dried (MyS&E)AXBdEddwnter ated in vacuo. Purified by
fl ash ceadiatonchr omat ogr aphy toakqBo Rvos@g@jr) amino silica gel eluting
with h & / EtOAc, 100/0 tIQSB/(l};QrQeE *b%(ﬁ]edr:érOAC/ MeOH (90/10) to give
(S)-34%% - met hoxy-5-trifluor omeh ?/I Rgrl n-3-yl)-5,6,7, 8-tetrahydro-pyrido
[ 4, 3- ASPI#A9% n- 4- vl ani noj - pyr ABLIZdDRE-VRIYEAr hoxylic acid 25tert-butyl

estér as a yellow foam (4.00 g, 74%yield). LCMS: [M+H +=495.2, R (3)=

1. 59 mmethédX@r nati ve synthesis for internmediate 24: To a glass flask was
added - 3156, 7, 8-tetranyd %‘lltfb I m di n-4-ylam no) -
pyrrol?@%ngb%ﬁcarboxylic acidégﬁggé%uty sSég%gx%internediate 23) (6.331 g,
15. 86 Igtions_ by on- 2- met hoXYEB-(E0 KVF #AUBYnet hyl ) pyri di ne (i nt er nedi at e
1) (4. 4B8ecyor 17. 442 mmol ), 30dbdTAMAres tetbetooxi de (2.29 g, 23.78 mmol),

tri s(dideanzadedeneacet one) di pgl hodioup@)valUe) 726 g, 0.793 mmol ),

di -tert-putyI(Z-methyt bi phenyl-2-yljphosphine (0.297 g, 0.951 mol) and

43 anhydrous tert-butanol (30 nm.). The flask was flushed with a stream of

ni t r ogdepayiation of intermediategarapounts i xt ure was heated with stirring for 4h
under reflux. The mi xture was allowed to cool to rt and partitioned between
Et OAc (10? m.) and water (20 nlL). The biphasic m xture was filtered the

through alcelite pad. The organic | ayer was separated and 5concentrated in
vacuo to @ ude (S)-346-(6-nmethoxy-5-trifluoronethyl-pyridin-3-yl)-
5,6,7,8-tet |ahy ro-pyrido[ 4, 3-d] pyri m di n-4-yl am no] - pyrrol idi ne-1-carboxyl
ic acidF ester as a yellow foam (7.46 g, 95%yield). WO

2013/ 00g 5PCT/IB§512/ 053209 44 Preparation of exanples Schene 1 00-00'" C
Nryp + HOh, NA N

Intermediate 1: 5-Bromo-2-methoxy-3-trifluoromethyl-pyridine

To 2-methoxy-3-(trifluoromethyl)pyridine (20.0 g, 113.0 mmol) and 1,3-dibromo-5,5-

15  dimethylimidazolidine-2,4-dione (43.6 g, 152.0 mmol) was added TFA (80 mL) and the
resulting mixture stirred at rt for 18h under argon. The TFA was removed in vacuo (50 mbar,
45°C) and the residue suspended in tert-butyl methyl ether (200 mL). The resulting
colourless solid was removed by filtration and washed with tert-butyl methyl ether (60 mL).
The filtrate was concentrated in vacuo and suspended in EtOAc¢ (50 mL) The insoluble

20  ocolourless solid was removed by filtration and washed with EtOA¢ (50 mL).The filtrate was
concentrated in vacuo, diluted with heptane/ tert-butyl methyl ether (5/1, 20 mL) and the
insoluble colourless solid was removed by filtration. The filtrate was purified by column
chromatography on silica gel with heptane / EtOAc, 100/0 to 90/10. The crude product was
filtered through a plug of NaHCO; (20g) and the filtrate evaporated in vacuo to give a golden

25 oil (27.9 g). The oil was dissolved in heptanes (20 mL) and purified by filtered through a plug
of silica gel (80 g), eluting with heptane to give 5-bromo-2-methoxy-3-(trifluoromethyl)pyridine
as a colourless oil (22.5g, 74% yield). "H-NMR (400 MHz, DMSO-dg 298 K): & ppm 4.03 (s,
3H) 7.95 (d, 1H) 8.4 (d, 1H).



a /ONbHNIN N N N I1lilliv CR2-X a)
(S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4, 3-d] pyri mdin-4-yloxy)-pyrrolid
i ne-1-carwoxyiymwiasid tert-butyl ester Il is firstly prepaBmd2/his2eeacting
6- benzyl- 4-chl oro-5, 6, 7, 8- tetrahydrop)ééido[4, 3-d]pyrimdine with
(S)-3-hydroxy-pyrrolidine-1-carboxylit-acid tert-butyl ester in the
10presenc§ a suitable base such as sodi um hydride (NaH) and pol ar

ve

organic s t such as THF or di oxane under inert gas conditions at room
t enper at W\ e. N- debenzyl ation is perfornmed under customary transfer
hydr ogenat\ condi tions, using anong the possible palladiumcatalysts,

preferably pal oum hydr oxi de on carbon Pd(OH) 2/ C and anong the possible
formate salt ef erably amoni um formate and organi ¢ sol vent such as
preferably thanol. The reaction is preferably carried out under
refluxi ng gondipti ons. c) Buchwal d- Hartw g cross coupling between

(S)-3- (,%‘8' -tetrahydro-pyrido[ 4, 3-d] pyrim di n-4-yl oxy) -
pyrrolidine-1-carboxylic acid tert-butyl ester IV and aryl brom de of the
general formula R2-X where X=Brono or |odo is perforned under custonmary

Euglhwall&elf:%fep'i\%%eg%h@%dé g&&?ﬁy W'Jd& n[ﬁw l%tra@gﬁggﬁeny ylaﬁ]e angg‘%pal | adi um

catal yst such as Pd2(dba)3 or Pd2(dba)3 CHCI 3 or Pd(QAc)?2, preferably

Pd2 db%‘é%é% é}({d?ﬁd,ohg-gl’ e}a %IO%H FQ’QE‘J,% B%d?ﬁé%oxa B's %f ebal%lr‘XL

ter or gani ven suc as pre er abl pr eferably
THF. TI6&. 7 maot)ivame pst iprGH.Ehahd ynlgt Theredpartsian Wa'srpwm ars° 6f Tfamnsr oidturat el y
80 120 T t] I carr an

0 LA Wty 80 e S8R ERoTY AL ST ABY 7 BE1 %, B 8
under 25ded slowhr yh8ODedegultigeretcton roiatuck Wiasmﬁ;rr&dsﬁong Sarab A¢f Of(heTlmseacttdne acid

PreT e 9l d k! LR co YO 2L SO AARRET BRI 200 4% BRSAL et ¢ o

HCl and sul ani ¢ solv t suc The
redfti oml)i ‘s?hqas@rﬁerveasb‘lltyrqmaarfdommed a\tlthrEiGAmI'ﬁTqmca\tanecbﬂltret)e vFaeHOEm on of

COITpOUQ;gﬁC traga%r'tg ﬂ)e( )XJR%@OE’@B- -yliﬁétgah%lkohrgﬁ4 r‘? %g{hgﬁ% £4C( 0)c

or carbox I'C aC| ose’s ed i e ar w

appr emb@tg@ ptd\mibr t(hevg 88% @mnw va(noma\msz mﬂetpar&n@mmg KNG pea.1.992.15
exanpl e, see_Mant al betti g}p( e bond formation and

pept i ddMeBp? ﬁﬁ& 86t r1£Hé3cf¥3o%75 ﬁﬁo@*) 359‘& 4 Sb&)é'@? 41‘&7?881@ YHd-+¥Per ences
cited t[MeHﬁmmng]eqt@)g@rmj @fm provided herein are thus not intended to be

exhaustl ve, but nerely illustrative.

HN Y

Intermediate 7: (S)-3-(5,6,7,8-Tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-
carboxylic acid tert-butyl ester

20
Pd(OH), /C (1.2 g, 1.71 mmol) was flushed with argon, (S)-3-(6-Benzyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester (10.95 g, 26.7
mmol) dissolved in methanol (25 mL) was added followed by the addition of ammonium
formate (1.68 g, 26.7 mmol). The reaction mixture was refluxed for 1h, cooled down to room

25 temperature, filtered through a celite pad and concentrated under vacuum. Purification by



10The foll ow ng general nmethods i - v have been used. i. To a vigorously
stirring solution of the acid chloride (1.3 eq.) in CH2A 2 was added

si mul t anew02W1B8/qooHsi onwi se excess sat. NaHCO3(aq) and aP€®IB012053069 t he
am ne of general fornmula VI (1.0 eq.)._.n CH2C 2 at rt. The resulting

bi phasic m xture was stirred vigor ous?’% rt 15for 2h. The organic | ayer

was Seﬁ%&ﬁ&ﬁr@maﬁdrdﬁ&yo ragé G Onglncﬁérﬂ‘ré&hét erY?‘%{&fE/lﬂQSH%g)%d oy Ry el ther

reverse phase C pnase cnronma
cryst AlthérsBEMBAEORINH. Dbt AHES/5Ngave (61- 3§§é,ﬁe7r,&tetﬂabvm+mrlti¢[4@1d]0yrénidm -4-n

ﬂ_l'ZCI 2 JY&Z) ﬁﬂgﬁgmghle?eﬁﬁb)g/hg 9&8 rtér[jSutgllesjrer?‘f| Sb a@?’%é/él ?époﬂl%élf;ﬁ/ (9]Teq ) at
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(S)-3- Féa%@'%“yvfug‘e 7, 8-tetrahydro-pyrido[ 4, 3-d] pyri mdin-4-yl oxy)-pyrrolid
i ne-1-carboxylic acid tert-butyl ester XIXis firstly prepared by reacting
6- benzyl-4-chl oro-5,6, 7, 8 tetrahydropyrido[4,3-d]pyrimdine with

(S)-3-Am no-pyrrolidi ne-i}@boxyl ic acid tert-butyl ester in the presence
of a suitable base su 35 triethylam ne or N, N-diisopropylethyl am ne at

el evated tenperature (£.g. 120C) for 24-48h. Typical conditions conprise of

- benzy@mchl oro-5, 6,7, 8-tetrahydro-pyrido[ 4, 3-d] pyri m di ne,
a

S) - 3-anj noypyrrolidine-1- carboxylic acid tert-butyl ester and
Yne at 120C for 48h. b) Renopval of

20  (S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4, 3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic
acid tert-butyl ester

To a solution of (S)-3-hydroxypyrrolidine-1- carboxylic acid tert-butyl ester (0.94 g, 5.01
mmol) in THF (20 mL) was added under argon NaH (0.23 g, 5.78 mmol). The mixture was
25  stirred at rt for 25 min., then 6-benzyl-4-chloro-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine (1
g, 3.85 mmol) was added and stirring continued at rt for 4h. The mixture was quenched with
H,O, extracted with CH,Cl,. The organic layer was filtered and evaporated to dryness.
Purification by flash chromatography on silica gel (heptanes / ethyl acetate, 1/1) gave the
(S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic
30 acid tert-butyl ester (1.35 g, 85% vyield) as a yellow gum. '"H NMR (400 MHz, DMSO-d8,
298K) & ppm 1.39 (s, 9 H) 2.00 - 2.20 (m, 2 H) 2.35-2.81 (m, 4 H) 3.36-3.63 (m, 6 H) 3.70



t he benzyl protecting group is perforned using standard net hodol ogy as
described in "Protecting groups in Organic Synthesis" by T.W Geene and P.
Wit z, 3rdwedntiomm451999, John Wl ey and Sons. Typical ceadiiB2oonssseonprise
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deprotection is performed under customary Boc deprotection conditions with
a suitable acid such asn%rz'ujl uoroactetic acid in a 5 suitable solvent such

as CH2C 2 at room t enper e. Typical conditions conprise of 1 eq. of
conpound of general la XIl in excess trifluoroacetic acid in CH2d 2at
room tenperature for h. e) Reaction of conpounds of general fornula
an acid ;il‘%rlde of fornmula RAC(0)Cl or carboxylic acid of

0) OH ugi ng general nmethods i - v as decribed in Scheme 1, step
e. Those~sXi | | e N\‘h e art will appreciate that there are nmany known ways
of 1O0preppri ng am des. For exanple, see Mantal betti, C. A G N and Fal que,
V., Am de hoT ORNpt i on and peptide coupling, Tetrahedron, 2005, 61(46),
hd ref erences cited therein. The exanples provided herein
afded to be exhaustive, but merely illustrative. 15 Schene
8 R8Na IR, , X- RO, NOR9-X )00(111 R4 CI R2N O

15 Intermediate 22: (S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-

pyrrolidine-1-carboxylic acid tert-butyl ester

6-Benzyl-4-chloro-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine (5.0 g, 19.06 mmol), (S)-tert-
butyl 3-aminopyrrolidine-1-carboxylate (4.11 g, 20.96 g) and triethylamine (3.98 mL, 28.6

20  mmol) were heated in a sealed vial at 120°C for 42h. The mixture was allowed to cool,
diluted with tert-butyl methyl ether (100 mL) and the resulting suspension stirred for 10 min.
The mixture was diluted with water (50 mL) and the organic layer separated. The organic
layer was washed with brine (20 mL), dried (Na,SQO,) and evaporated in vacuo to give a
brown gum. The residue was purified by column chromatography on silica gel with EtOAc /

25 MeOH, 98/2 to 82/18 to give (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester as a pale yellow foam (7.36 g, 93%
yield). "H-NMR (400 MHz, CDCl; 298 K): § ppm 1.48 (s, 9H) 2.10-2.31 (m, 2H) 2.80-2.96 (m,
4H) 3.15-3.87 (m, 8H) 4.44-4.77 (m, 1H) 5.62-5.73 (m, 1H) 7.29-7.45 (m, 5H) 8.50 (s, 1H).
LCMS: [M+H]+=410.0, Rt ®= 1,39 min.

30 Alternative synthesis for intermediate 22:




| RZN NN ON N VII HO )(XVIIl 20a) Quaternarization of the tertiary am ne
of general formula XXXII! (where RO = alkyl e.g. benzyl) wth conpound of
general fwormni3zoRAsX (where RO = al kyl e.g. nmethyl and XCEFIBr02053209 | 0do)
under customary conditions using in pgiticular acetone as organic sol vent.
b) Al kylation of ami ne of general fornula R2-NH2 with quaternary am ne
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base sty aster as @ phkglyahow foann (MBatdgafi7ée welldkent such as tol uene at el evated
tenperature such as 100C for 12-18h. f) Al cohol of general fornmula XXVIII
is reacted with Conpound /of general formula XXXVII under custonary

condi ti ons by deprddonatgi on of the secondary al cohol using sodi um hydride

(NaH) and organic so t THF under inert gas conditions at room
t enperat ure. 10V\herﬁit is stated that conpounds were prepared in the
manner described for\an earlier exanple, the skilled person will appreciate

that reaction tipes, /nunber of equivalents of reagents and reaction
tenperatures MY be nodified for each specific reaction, and that it nmay
nevert hel ess beg_necessary or desirable to enploy different work-up or
puri fi cdN onNgomihlt i ons. 15 Exanple 1

{(S)-3464(6- Net hgky-5-met hyl -pyridin-3-yl)-5,6,7, 8-tetrahydro-pyrido[4, 3-
20d] pyri men- | oxy] - pyrrolidin-1-y11-(tetrahydro-pyran-4-yl)-nethanone

Synthesis of Exanple 1 - Method |la (according to Schene 8)
10

Intermediate 23: (S)-3-(5,6,7,8-Tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrrolidine-1-

carboxylic acid tert-butyl ester

To a solution of (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-

15  pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate 22) (30.1 g, 73.5 mmol) in MeOH
(100 mL) was added 20% palladium hydroxide on carbon (3.3 g) then ammonium formate
(4.63 g, 73.5 mmol) and the mixture heated at reflux for 1h. Added ammonium formate (0.38
g, 6.02 mmol) and continued heating at reflux for 30 min. The reaction mixture was allowed
to cool and filtered through a celite pad, washing with MeOH (50 mL) then CH,Cl, (50 mL).

20  The filtrate was evaporated in vacuo to give a brown oil. Dissolved in CH,ClI, (100 mL),
added solid NaHCO3 (10 g) and filtered through a celite pad. The filtrate was evaporated in
vacuo to give a brown oil. Dissolved in EtOAc (50 mL) and a solid precipitated which was
filtered to give (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrrolidine-1-
carboxylic acid tert-butyl ester as a beige solid (15.55 g, 66% yield). "H-NMR (400 MHz,

25 DMSO-dg 298 K): 8 ppm 1.40 (s, 9H) 1.81-1.98 (m, 1H) 2.05-2.17 (m, 1H) 2.92 (t, 2H) 3.10-
3.46 (m, 5H) 3.49-3.63 (m, 3H) 4.47-4.63 (m, 1H) 6.46 (d, 1H, N-H) 8.25 (s, 1H). LCMS:
[M+H]+= 320.0, Rt ®= 1,29 min.

Alternative synthesis for intermediate 23:
Pd(OH), /C (6.60 g, 5.3 mmol) was flushed with nitrogen, (S)-3-(6-benzyl-5,6,7,8-tetrahydro-

30  pyrido[4,3-d]pyrimidin-4-ylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate




Sodi um hydride (60%in dispersion oil, 17.88 ng, 0.447 mvol) was added
under argon to a 25solution of internediate 3 (75 ng, 0.378 mmol) in 2nL of
dry THF. wWbeosmpansi on was stirred under an at nospher ePofi/IBzigans3ate anbi ent
tenperature for 15 min. 4-Chloro-6-(6-

met hoxy- 5- met hyl - pyri di n-3-y1)-5, 6, 7, éztetrahydro pyrido[ 4, 3-d] pyri m di ne
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1. 59- 1.28/0 terbulyHpster @va psige 3bijd 25779, B5A@yield). 2H) 2. 74-2.91 (m 1H)
2.97-3.03 (m 2H) 3.42- 4.14 (m 15H) 5.75-5.86 (m 1H) 7.39-7.43 (m 1H)
7.63-7.68 (m 1H) 8.57-8.61 (m 1H). LCVs: [MrH =454.2, R (3)= 1.46mn. 5
1ONC , I NNN1)

4- Chl or o- 6- ( 6- net hoxy- 5- m@hy%yri din-3-yl)-5,6,7, 8-tetrahydro-pyrido[ 4, 3-
di pyrim di ne 10A m xture of

6- ( 6- met hoxy- 5-net hyl - pyri gi n-3-yl)-5,6,7, 8-tetrahydro-pyrido[4, 3-d] pyrimd
in-4- ol K650 ng, 2.387 ), phosphoroxy chloride (0.334 niL, 3.58 mol),
triethyl 0. 665 » 7 mmol) and toluene (12 nL) was heated at 100C
for 16h. FThe mifxture s neutralized with the addition of solid sodium

bi carb AN t he solution was concentrated in vacuum The
remai nin bI ack resi ueoy\as taken up in CH2A 2 and water, the 15 | ayers
wer e sepdrated an ot gani ¢ phase washed with brine, dried over sodium
sulfate, filtered and concentrated to give a dark brown solid. The solid
was triturated in ethylacetate, filtered and dried under high vacuumto

y| ghd %@%Q&Qﬂ@ﬂ QSS’@I[@?B(Wreﬁwdi?lsht}’hud?b%bﬁlw‘%ﬁldw L3y1)- 5 7 8 tetrahydro-

, 6,7, 8-tetrahydro- rimdine | dy as a tan
solld PYFAo{ftR_-q] ({mmmw yl@m;@] arsrrohzl%rd) cgb zcwserwutymters 03 (t, 2H) 3.53
(t, 2H) 3.82 (s, 3H) 4.26 (s, 2H) 207.49 (dd, 1H) 7.74 (d, 1H) 8.85 (s,
1H). LGVvs: [MtH =291.1, Rt (4)= 0.97mn. | ON CH

To a glass vial was added (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-

pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate 23) (3.5 g, 10.96 mmol), 5-bromo-
15  2-methoxy-3-(trifluoromethyl)pyridine (intermediate 1) (3.09 g, 12.05 mmol), sodium tert-
butoxide (1.58 g, 16.44 mmol), tris(dibenzylideneacetone)dipalladium(0) (0.502 g, 0.548
mmol), 2-di-t-butylphosphino-2'-(N,N-dimethylamino)biphenyl (0.225 g, 0.657 mmol) and
anhydrous tert-butanol (6 mL). The vial was flushed with a stream of argon for 15 sec and
capped. The mixture was heated with stirring for 5h at 100°C. Allowed to cool and partitioned
20  between EtOAc (100 mL) and water (20 mL) and filtered the biphasic mixture through a celite
pad. The organic layer was separated, dried (MgSQO,) and concentrated in vacuo. Purified by
flash column chromatography through Biotage® amino silica gel eluting with heptane / EtOAc,
100/0 to 0/100 then EtOAc/MeOH (90/10) to give (S)-3-[6-(6-methoxy-5-trifluoromethyl-
pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrrolidine-1-carboxylic acid
25 tert-butyl ester as a yellow foam (4.00 g, 74% yield). LCMS: [M+H]+=495.2, Rt ®= 1.59 min.

Alternative synthesis for intermediate 24:

To a glass flask was added (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-
pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate 23) (6.331 g, 15.86 mmol), 5-
bromo-2-methoxy-3-(trifluoromethyl)pyridine (intermediate 1) (4.465 g, 17.442 mmol),

30 sodium tert-butoxide (2.29 g, 23.78 mmol), tris(dibenzylideneacetone)dipalladium(0) (0.726
g, 0.793 mmol), di-tert-butyl(2’-methylbiphenyl-2-yl)phosphine (0.297 g, 0.951 mmol) and
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6- (6- Met hoxy-5-net hyl - pyridin-3-yl)-5,6, 7, 8-tetrahydro-pyrido[4, 3-di pyrimd
i n-4-o0l 280A0m8/001445e of PCT/IB2012/053209

6' - met hoxy-5' - net hyl - 4- oxo- 3, 4, 5, 6- :'n?r%{‘;‘ ahydr o- 2H41, 31bi pyri di nyl - 3- car boxyl
ic acid nethyl ester (900 ng, 3.23 ), formam dine acetate (521 ny, 4.85
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6- ( 6- mBLth 6.8yeBahyerhpyridolA; $-dipyriBidin-#-yEngnql; B+ robdinedt yodrkwxpha aaitb fedt; t3uty|

d] pyri ?ngé%ék’)%"'%wg‘%%‘ gggﬁ%yl(@%jgg 3/() as a white powder. 1H NVR (400 Mz,

DVSO- db, S, 2.72 (t, 2H) 3.39 (t, 2H) 3.81 (s, 3H
3.90 (s, 2H) 7.42 (d, 1H) 7.67 (d, 1H) 8.07 (s, 1H 12.46 (br.s., 1H).
LCVE: [MHH =273.1, Rt (3)=1.30mn. I ONOIl NOO

106' - Met hoxy-5' - met hy1- 4- oxo- 3, 4, 5, 6-t et rahydro-2H-[ 1, 3pi pyri di nyl - 3- car box
ylic acid nmethyl ester To a stirred suspension of sodium hydride (60% 153
ng, 6.36 nmmol) in dinethyl carbonate (3.82 nL, 45.4 mmol) at room
tenperature was slowy added 6'-nethoxy-5'-nethyl-2,3,5, 6-

15t et rahydro-[ 1, 31bi pyridinyl-4-one (1 g, 4.54 mmol). The reaction m xture
was heated to reflux (90C) for |Ih and then cooled to roomtenperature. The
m xture was partitioned between CH2C 2 and water and a solution of 1N HCl
was added cautiously. The aqueous | ayer was separated and washed with an
addition portion of CH2C 2. The conbi ned organic extracts were washed with
brine, dried over sodiumsulfate, filtered and evaporated to give the crude
20product, which was purified by flash-chromatography on silica gel
(heptane / ethylacetate 3/1) to afford

6' - met hoxy-5' - net hyl - 4- oxo- 3, 4, 5, 6-t etrahydro- 2H41, 31bi pyri di nyl - 3- car boxyl
ic acid nethyl ester (975 ng, yield 77% as a white solid. 1H NWVR (400 Mz,
DMVSO, 298K) (m xture of keto and enol tautomers observed) 6 ppm2.12 (s,
6H) 2.36-2.69 (m 4H) 3.26- 3.96 (m 20H) 7.34-7.77 (m 4H) 11.84 (s, 1H).
LCVS: [MHH =279.1, Rt (3)=1.51mn



25(tautoner 1) and 1.70mn (tautomer 2). 0 WO

2013/ 001445PCT/ 1B2012/ 053209 52 A slurry of iodide salt

1- benzy1-Worzetdpli444- oxo- pi peri di nium (Ref: Tortol ani, RPCT@BZP12/0%3209., Vol .
1, No 8, 1999) (3.61 g, 10.86 mmol) in water (10 nL) was added slowy to a
refluxi ng solution of 2-methoxy-5- ani fi%- 3- picolin (1 g, 7.24 muol) and

pot assi 40 g, 51.013 mmol) in ethanol (20 nL). The reaction
WlXtur#ﬂﬁg&%E ggigg? F%flux for an additional 3h. The reaction m xture was
cooled to rt and partitioned between CH2C 2 and water. The organic | ayer
was sepwhamed and washed with an addition portion of CH2C 2. The conbi ned
organic | ayers were washed with brine, dried over sodiumsulfate, filtered
and concentrated to give the crude product which was purified by

fl ash- chronatography on silica gel 10(heptane/etkylacetate 1/1) t\/afford

6' - met hox -methyl -2, 3,5, 6-tetrahydro-[1, 31 ridinyl - 4-on%%( .15 g,
y| el d 72 s a |light yeI | ow gum 1HNVR (400 DVBO, 298K ppm 2. 12
( UC|M$ 3.46 (t, 4H 3.BOJ(s, 3i) ). M)(d 1H) 7, (d, 1H).
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ahydroPYr|d0[4 3- d]pyrlmdl ne (639 ng, 1.8 mol) in CH N5 mL) was

added the acid chloride 20tetrahydo- 2H pyt an- 4- carbonyl cHMjoride (306 ny,
2.06 mmol ) and triethylamne (0.522 nm, 3.74 mmol) at rt..Thgy eaction

m xture was stirred at rt for 10 mn. The reaction m'xture was concentrated
under vacuum Purifd cation by preparative reverse phase G| son C (Met hod
A) and subsequent n®uRralization of thelconbined fractions by®% g_ raction

w th CH2C12/ 1N Na@H| separation of thdzg)ganlc phase t hrough phase
separati on tube and’evapqrated 259av

{('S)-346- (- net hioxy- 5- mathyl - p'§fm yl)-5,6, 748-tetrahy ro~pyrido[ 4, 3-d]
pyri mi di n- 43" yoxy] - pyrrol i din-| Qtetrahydfﬁ?byrénN x Met hanone (432
ng, 51%yi el a white powder. 1H'NMR (400 MHz, DNB ,1298K) 6 ppm

1.50-1.65 (m %—0 2.10-2.32 (m 5H), 2.62-2.78 (m 1H 2.85M2.95 (m 2H)
3.30-3.95 (m 13H) 4.0-4.20 (m 2H) 5.61-5.72 (m 1H) 7.42 (br, 1H) 7.68
m m . = m n.

(m 1H) 8.60-8.61 (m 1H) . LCOMB: [MH =454.2, Rt (1)= 1.42 30 WD
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hydr o- @gidi ted{batyBestdi Wys firstlyl prepasiddyy reacting 6-benzyl-4-chloro-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine with (S)-3-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester in the
10  presence of a suitable base such as sodium hydride (NaH) and polar organic solvent such as
THF or dioxane under inert gas conditions at room temperature. b) N-debenzylation is
performed under customary transfer hydrogenation conditions, using among the possible
palladium catalysts, preferably palladium hydroxide on carbon Pd(OH), /C and among the
possible formate salt preferably ammonium formate and organic solvent such as preferably
15  methanol. The reaction is preferably carried out under refluxing conditions. ¢) Buchwald-
Hartwig cross coupling between (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester IV and aryl bromide of the general formula R%-X
where X=Bromo or lodo is performed under customary Buchwald-Hartwig conditions using
such a ligand such as X-Phos or 2-di-t-butylphosphino-2'-(N,N-dimethylamino)biphenyl with a
20  palladium catalyst such as Pd,(dba)s or Pd,(dba)s;. CHCI; or Pd(OAC),, preferably Pd,(dba);
with X-Phos, base such as preferably Cs,COj or preferably tert-BuONa, and organic solvent
such as preferably dioxane or preferably THF. The reaction is preferably stirred at a
temperature of approximately 80-120°C, preferably 120°C. The reaction may preferably carry
out under an inert gas such as nitrogen or argon. d) N-BOC deprotection is performed under

25 customary BOC deprotection conditions using among the possible acid preferably trifluoro-
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30
iv. To the carboxylic acid (1.0 eq.) and the amine general formula VI (1.0 eq.) in DMF was
added DCC (1.2 eq.) in DMF. The reaction mixture was stirred at rt for 18h and concentrated
in vacuo and purified by either reverse phase chromatography, normal phase
chromatography or crystallisation.

35

v. To the carboxylic acid (1.1 eq.) and the amine general formula VI (1.0 eq.) in CH,Cl, was

added benztriazol-1-0l (1.1 eq.) and EDC (1.6 eq.). The reaction mixture was stirred at rt for



was centrifuged to renove the ethanol. The solid was dried under vacuum at
25C and 70 nbar. A crystalline anhydrous formof Exanple 1 with a MP of
131C was wbtaidmwt4sThi s crystalline formwas al so obser yea/1Brd2ns3eher

ot her net hods and/or solvents, such ag heating and cooling in ethanol,
acetone, ethyl acetate, isopropanol, 9 slurry in heptane, or 20by

t | t
ant1 sor'eaand Sd By Shrfidnef berielter At s 3aBle 32 e s A0RHANR BBanis, e
cryst aImhasn@wa@smaietededrleda(k/lgﬁcﬂgg@_gn(senth‘awd in wecupeansl fuified by aithees revesgear ed
under $5£@ r‘?rBPna g”ﬁ&ﬁ%\ Eﬁé%@dh%rﬁé}égﬁabgg é}ﬁst%ﬂ%ﬁ.oﬁesc” bed above.

List o Si gn ht peaks from raction Pattern of
Exanmple 1 anhydrous 25f orm (Met hod X2): 2 Theta in deg Intensity in %7.5
6 30.9 12.5 11.7 25.1 14.3 23.8 15.1 100 15.8 40.9 16.7 22.1 17.7 65.1
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Scheme 4
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5 a)(S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic
acid tert-butyl ester XIX is firstly prepared by reacting 6-benzyl-4-chloro-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine with (S)-3-Amino-pyrrolidine-1-carboxylic acid tert-butyl ester in the
presence of a suitable base such as triethylamine or N,N-diisopropylethylamine at elevated
temperature (e.g. 120°C) for 24-48h. Typical conditions comprise of 1.0 eq. of 6-benzyl-4-

10  chloro-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine, 1.0 eq. of (S)-3-amino-pyrrolidine-1-
carboxylic acid tert-butyl ester and 1.5 eq. of triethylamine at 120°C for 48h. b) Removal of
the benzyl protecting group is performed using standard methodology as described in
“Protecting groups in Organic Synthesis” by T.W. Greene and P. Wutz, 3" edition, 1999,
John Wiley and Sons. Typical conditions comprise of 1.0 eq.t of (S)-3-(6-benzyl-5,6,7,8-

15  tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester XIX,
1.1 — 8.0 eq. of ammonium formate and 20% (w/w) palladium hydroxide Pd(OH),/C (catalyst)
heated under reflux in methanol. ¢) (S)-3-(5,6,7,8-Tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester XX is reacted with halide R%-X (where R2 is
defined above and X is halo and preferably bromo or iodo), in the presence of a suitable

20 base such as sodium fert-butoxide or cesium carbonate and a suitable catalyst system such
as Pdy(dba)s with 2-di-t-butylphosphino-2'-(N,N-dimethylamino)biphenyl or Pd,(dba)s with X-
Phos in a suitable solvent such as anhydrous tert-butanol or anhydrous dioxane, heated at
elevated temperture (e.g. 100°C). The reaction may preferably be carried out under an inert
gas such as nitrogen or argon. Typical conditions comprise of 1 eq. of (S)-3-(5,6,7,8-

25  tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester XX, 1-



16.1 32.8 14 34.6 11.4 Crystallization of trihydrate formof Exanple 1 by
slurry in water Slurry of Exanple 1 in water e.g., 1 part of Exanple 1 in
10 parts wb 2omt@i445at RT produced a trihydrate formCofiBEA202® 1. The
crystals were separated by centrifugia' on and dried at 5room environnent.

Li st of nost significant peaks from ay Powder Diffraction Pattern of
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di-t-butylphosphino-2'-(N,N-dimethylamino)biphenyl in anhydrous tert-butanol at 100°C for 5-
24 hours under an atmosphere of argon. d) N-Boc deprotection is performed under
customary Boc deprotection conditions with a suitable acid such as trifluoroactetic acid in a

5 suitable solvent such as CH,ClI, at room temperature. Typical conditions comprise of 1 eq. of
compound of general formula XIlI in excess trifluoroacetic acid in CH,Cl, at room temperature
for 1-3 h. e) Reaction of compounds of general formula XXII with an acid chloride of formula
R*C(O)CI or carboxylic acid of formula R*C(O)OH using general methods i — v as decribed in
Scheme 1, step e. Those skilled in the art will appreciate that there are many known ways of

10  preparing amides. For example, see Mantalbetti, C.A.G.N and Falque, V., Amide bond

formation and peptide coupling, Tetrahedron, 2005, 61(46), pp10827-10852 and references
cited therein. The examples provided herein are thus not intended to be exhaustive, but

merely illustrative.
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20  a) Quaternarization of the tertiary amine of general formula XXXIII (where R® = alkyl e.g.
benzyl) with compound of general formula R%-X (where R® = alkyl e.g. methyl and X = Bromo
or lodo) under customary conditions using in particular acetone as organic solvent. b)
Alkylation of amine of general formula R%-NH2 with quaternary amine XXXIV was performed
by using base such a in particular K,CO3; and organic solvent such as in particular a 2/1

25  mixture of ethanol and water and heating the reaction mixture at 80-100°C, in particular
80°C. ¢) Compound of general formula XXXV was reacted with base such as in particular
NaH and compound of general formula (R'°0),CO (where R = alkyl e.g. carbonic acid

dimethyl ester). The reaction mixture is stirred under high temperature (90°C). d) Pyrimidine



17.7 17.2 18.2 9.8 20.0 10.7 21.6 11.7 22.6 20.3 23.8 11.4 24.4 15.2 26.7
26.5 56 27.5 18.7 27.8 16.6 29.2 9.8 33.3 9
WO 2013/001445 PCT/IB2012/053209

49

ring formation was obtained by reacting the compound of general formula XXXVI with
formamidine acetate with a base such as sodium methoxide and organic solvent such as
methanol at elevated temperature such as 90°C for 2-18h. e) Compound of general formula
XXVI was reacted with phosphoryl chloride in presence of base such as triethylamine in

5 organic solvent such as toluene at elevated temperature such as 100°C for 12-18h. f)
Alcohol of general formula XXVIIl is reacted with Compound of general formula XXXVII
under customary conditions by deprotonation of the secondary alcohol using sodium hydride

(NaH) and organic solvent THF under inert gas conditions at room temperature.

10  Where it is stated that compounds were prepared in the manner described for an earlier
example, the skilled person will appreciate that reaction times, number of equivalents of
reagents and reaction temperatures may be modified for each specific reaction, and that it
may nevertheless be necessary or desirable to employ different work-up or purification
conditions.

15
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Example 1: {(S)-3-[6-(6-Methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
20  d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone

Synthesis of Example 1 - Method 1a (according to Scheme 8)

Sodium hydride (60% in dispersion oil, 17.88 mg, 0.447 mmol) was added under argon to a
25  solution of intermediate 3 (75 mg, 0.378 mmol) in 2mL of dry THF. The suspension was
stirred under an atmosphere of argon at ambient temperature for 15 min. 4-Chloro-6-(6-
methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine (100 mg, 0.344
mmol) was added and stirred at rt for an additional 3 hours. The reaction mixture was
guenched with H,O, extracted with CH,Cl,. The organic layer was washed with brine, dried
30 over Na,;SOyq, filtered and evaporated to dryness. Purification by flash-chromatography on
silica gel (CH,CIl,/MeOH 95/5) gave {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone
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4-Chloro-6-(6-methoxy-5-methyl-pyridin-3-yl)-5, 6, 7,8-tetrahydro-pyrido[4,3-d]pyrimidine

10 A mixture of 6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ol (650 mg, 2.387 mmol), phosphoroxy chloride (0.334 mL, 3.58 mmol), triethylamine (0.665
mL, 4.77 mmol) and toluene (12 mL) was heated at 100°C for 16h. The mixture was
neutralized with the addition of solid sodium bicarbonate, filtered and the solution was
concentrated in vacuum. The remaining black residue was taken up in CH,Cl, and water, the

15 layers were separated and the organic phase washed with brine, dried over sodium sulfate,
filtered and concentrated to give a dark brown solid. The solid was triturated in ethylacetate,
filtered and dried under high vacuum to vield 4-chloro-6-(6-methoxy-5-methyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine (630 mg, 91% yield) as a tan solid. "H-NMR (400
MHz, DMSO-d6, 298K) & ppm 2.15 (s, 3H) 3.03 (t, 2H) 3.53 (t, 2H) 3.82 (s, 3H) 4.26 (s, 2H)

20  7.49(dd, 1H) 7.74 (d, 1H) 8.85 (s, 1H). LCMS: [M+H]"=291.1, Rt “= 0.97min.

|
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6-(6-Methoxy-5-methyl-pyridin-3-yl)-5,6, 7,8-tetrahydro-pyrido[4, 3-d]Joyrimidin-4-ol

25
A mixture of 6’-methoxy-5-methyl-4-ox0-3,4,5,6-tetrahydro-2H-[1,3’bipyridinyl-3-carboxylic
acid methyl ester (900 mg, 3.23 mmol), formamidine acetate (5621 mg, 4.85 mmol), sodium
methoxide (5.4 Molar) in methanol (2.395 mL, 12.94 mmol) and methanol (4 mL) was heated
to 90°C for 3h. The mixture was allowed to cool down to rt, diluted in CH,Cl,, neutralized with

30 acetic acid (0.741 mL, 12.94 mmol) and quenched with H,O. The layers were separated and
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agueous was washed twice with CH,Cl,, organics were combined, washed with brine, dried
over sodium sulfate, filtered and evaporated to give a yellow solid. The solid was triturated in
ethylacetate to yield 6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ol (669 mg, yield 76%) as a white powder. "H-NMR (400 MHz, DMSO-d8,

5 298K) 6 ppm 2.14 (s, 3H) 2.72 (1, 2H) 3.39 (t, 2H) 3.81 (s, 3H) 3.90 (s, 2H) 7.42 (d, 1H) 7.67
(d, 1H) 8.07 (s, 1H) 12.46 (br.s., 1H). LCMS: [M+H]'=273.1, Rt ®>= 1.30min.

10  6-Methoxy-5"-methyl-4-0x0-3,4,5, 6-tetrahydro-2H-[1,3 ]bipyridinyl-3-carboxylic acid methyl

ester

To a stirred suspension of sodium hydride (60%,153 mg, 6.36 mmol) in dimethyl carbonate
(3.82 mL, 45.4 mmol) at room temperature was slowly added 6’-methoxy-5’-methyl-2,3,5,6-

15  tetrahydro-[1,3']bipyridinyl-4-one (1 g, 4.54 mmol). The reaction mixture was heated to reflux
(90°C) for 1h and then cooled to room temperature. The mixture was partitioned between
CH,Cl, and water and a solution of 1N HCI was added cautiously. The aqueous layer was
separated and washed with an addition portion of CH,Cl,. The combined organic extracts
were washed with brine, dried over sodium sulfate, filtered and evaporated to give the crude

20  product, which was purified by flash-chromatography on silica gel (heptane / ethylacetate
3/1) to afford 6’-methoxy-5-methyl-4-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-3-carboxylic
acid methyl ester (975 mg, vyield 77%) as a white solid. "H-NMR (400 MHz, DMSO, 298K)
(mixture of keto and enol tautomers observed) & ppm 2.12 (s, 6H) 2.36-2.69 (m, 4H) 3.26-
3.96 (m, 20H) 7.34-7.77 (m, 4H) 11.84 (s, 1H). LCMS: [M+H]'=279.1, Rt ®=1.51min

25 (tautomer 1) and 1.70min (tautomer 2).

30  6-Methoxy-5-methyl-2,3,5,6-tetrahydro-[1,3’]bipyridinyl-4-one



WO 2013/ 001445PCT/ 1B2012/ 053209 57 Preparation of fumarate salt of Exanple
1 0.5 g Exanple 1 (assay 91.8% were dissolved in 15 nL of acetonitrile and
0.2 L ofwoarswooanad heated at 76C. 129 ng of fumaric acipdTaBroa2/6dsded at
60C. The solution was allowed to cool ?own to RT within 30 mn. The salt
precipitated and the suspensi on was stfrred for 16 5h at RT. The crystals
were collected by filtration. The filter cake was washed 3 tinmes with 1 nL
of acetonitrile and afterwards dried for 16 h at 50C and ca. 10 nbar
vacuumA glireyrefipdidg salhaibpsid-1onhethpled-dxorpipatidnigal (Res Horeld@na RL:QArg( bethohy dr at e)

of Exarsste: Yodinasyia ¥l 16 AR AGE PG res Rt sicly LSl "0 0"
100 6. Bolution oB2-gretioxg- 51@“]33 3tpigdini(%.g67 22 nmivioly and pdtessiuR tan@ndte (0 140 g,
5 1.013 mmol) in ethanol (20 mL). The reaction mixture was heated to reflux for an additional
3h. The reaction mixture was cooled to rt and partitioned between CH,Cl, and water. The
organic layer was separated and washed with an addition portion of CH,Cl,. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered and concentrated
to give the crude product which was purified by flash-chromatography on silica gel
10  (heptane/ethylacetate 1/1) to afford 6’-methoxy-5"-methyl-2,3,5,6-tetrahydro-[1,3 1bipyridinyl-
4-one (1.15 g, yield 72%) as a light yellow gum. "H-NMR (400 MHz, DMSOQ, 298K) & ppm
2.12 (s, 3H) 2.42 (t, 4H) 3.46 (t, 4H) 3.80 (s, 3H) 7.40 (d, 1H) 7.71 (d, 1H). LCMS:
[M+H]"=221.1, Rt ®= 1 41min.

15 Synthesis of Example 1 - Method 1b (according to Scheme 1)

Step 3
To a mixture 6-(6-methoxy-5-methyl-pyridin-3-yl)-4-((S)-pyrrolidin-3-yloxy)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine (639 mg, 1.87 mmol) in CH,Cl, (5 mL) was added the acid chloride

20 tetrahydo-2H-pyran-4-carbonyl chloride (306 mg, 2.06 mmol) and triethylamine (0.522 mL,
3.74 mmol) at rt. The reaction mixture was stirred at rt for 10 min. The reaction mixture was
concentrated under vacuum. Purification by preparative reverse phase Gilson HPLC (Method
A) and subsequent neutralization of the combined fractions by extraction with CH,CI,/1N
NaOH, separation of the organic phase through a phase separation tube and evaporated

25  gave {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4, 3-d]pyrimidin-4-
yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone (432 mg, 51% yield) as a white
powder. "H-NMR (400 MHz, DMSO-d6, 298K) & ppm 1.50-1.65 (m, 4H) 2.10-2.32 (m, 5H)
2.62-2.78 (m, 1H) 2.85-2.95 (m, 2H) 3.30-3.95 (m, 13H) 4.0-4.20 (m, 2H) 5.61-5.72 (m, 1H)
7.42 (br, 1H) 7.68 (m, 1H) 8.60-8.61 (m, 1H) . LCMS: [M+H]'=454.2, Rt V= 1.42min.

30
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napadi syl ate salt of Exanple 1 0.5 g Exanple 1 (assay 91.8% were dissol ved
in 5 nL oVoevtsaool4sabsol ute and 0.25 nlL of water at 60CPCZAB201e 053209

napht hal endi sul fonic acid were added g}% 50C and the m xture was allowed to
cool down to RT within 30 mn. Crystalfization occurs at 40C. The m xture

was 15 {6t T L I tion.
i e e S O A S e S R L

dri ed fdyrit@dine at 50C and ca. 10 nbar vacuum El enentary analysis of the
napadi syl ate salt showed a 2:1 (nonohydrate) form List of nobst significant

peaks from X-ray Powder Diffraction Pattern of Exanple 1 napadisylate salt
(Methodted®2: 2-Theta in deg Intensity in % 4.3

5  (S)-3-[6-(6-Methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4, 3-d]pyrimidin-4-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester (2.05 g, 4.63 mmol) was dissolved in TFA /
CH,CI, (1/2) and stirred at rt for 1h. The reaction mixture was concentrated under vacuum,
the residue was diluted with CH,Cl,, the organic layer washed with NaOH 1N then brine,
dried over Na,SQOy, filtered and evaporated to give 6-(6-methoxy-5-methyl-pyridin-3-yl)-4-

10 ((S)-pyrrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine. '"H NMR (400 MHz, CDCl;
298K) 6 ppm 2.20-2.30 (m, 2 H), 2.22 (s, 3 H) ,3.00-3.06 (t, 2 H), 3.09-3.18 (m, 1 H), 3.22-
3.37 (m, 3 H), 3.45-3.50 (t, 2 H), 3.95 (s 3 H), 4.10 (s, 2 H), 4.20-4.65 (br.s 1 H), 5.63-5.69
(m, 1 H), 7.21-7.252 (m, 1 H), 7.70-7.74 (m, 1 H), 8.60 (s, 1 H). LCMS: [M+H]'=341.9, Rt ("=

0.61min.
15
o Y-
}—o
N
N
N
(S)-3-[6-(6-Methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4, 3-dJpyrimidin-4-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester
20

Step 1
X-Phos (0.96 g, 2.01 mmol, 0.3 eq.), Pdx(dba); (0.615 g, 0.672 mmol, 0.1eq.), Cs,CO3 (4.38

g, 13.44 mmol, 2 eq.) were combined and flushed 10 min with Argon. To this mixture, a
solution of (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrrolidine-1-carboxylic
25  acid tert-butyl ester (intermediate 7) (2.15 g, 6.72 mmol) in dioxane (6 mL) and 5-bromo-2-
methoxy-3-methylpyridine (1.76 g, 8.73 mmol) were added at rt and the reaction mixture was
stirred at 120°C for 2h. The reaction was cooled down to rt, the reaction mixture filtered over
Hyflo, AcCOEt was added and the organic layer was washed with brine, dried over Na,SO,,
filtered and concentrated under vacuum. The residue was dissolved in dioxane (6 mL) and
30 added to a glass vial containing 5-bromo-2-methoxy-3-methylpyridine (1.76 g, 8.73 mmol), X-
Phos (0.96 g, 2.01 mmol), Pd,(dba)s (0.615 g, 0.672 mmol), Cs,CO3 (4.38 g, 13.44 mmol).
The vial was capped and the reaction mixture was stirred at 120°C for 2h. The reaction was

cooled down to rt, the reaction mixture filtered over Hyflo, ACOEt was added and the organic
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layer was washed with brine, dried over Na,SQ,, filtered and concentrated under vacuum.
Purification by flash chromatography on silica gel (CH,ClI, then TBME then TBME/MeOH
99/1 to 90/10) gave (S)-3-[6-(6-methoxy-5-methyl-pyridin-3-yl1)-5,6,7,8-tetrahydro-pyrido[4, 3-
d]pyrimidin-4-yloxy]-pyrrolidine-1-carboxylic acid tert-butyl ester as a yellow foam (2.05 g,

5  69% yield). 'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1.35-1.44 (br.s., 9H) 2.07-2.23 (m, 2
H), 2.14 (s, 3 H) ,2.87-2.93 (m, 2 H), 3.39-3.68 (m, 6 H), 3.81 (s, 3 H), 4.03-4.08 (m, 2 H),
5.56-5.63 (m, 1 H), 7.41-7.46 (m, 1 H), 7.67-7.73 (m, 1 H), 8.60 (s, 1 H). LCMS:
[M+H]"=342.2, Rt ¥= 0.94min.

10  Crystallization of Example 1 by heating and cooling in acetonitrile
1 part of Example 1 (eg. 100 mg) was mixed with 5 parts of acetonitrile (0.5 mL for each 100
mg of compound) with stirring. A solution was obtained by heating up to 40-60°C. The
mixture was then allowed to slowly cooled down to RT. After further cooling overnight (5°C),
precipitation was observed. In case no precipitation is not observed, the volume of ethanol
15  can be reduce using a nitrogen stream and repeating the overnight cooling step. The mixture
was centrifuged to remove the ethanol. The solid was dried under vacuum at 25°C and 70
mbar. A crystalline anhydrous form of Example 1 with a MP of 131°C was obtained. This
crystalline form was also observed under other other methods and/or solvents, such as
heating and cooling in ethanol, acetone, ethyl acetate, isopropanol, by slurry in heptane, or
20 by antisolvent addition in THF or 3-methyl-1-butanol using heptane as antisolvent. These
results show the reproducibility and scalability of the crystalline form as well as suggests that
the same form can be prepared under different experimental conditions than the ones
described above.
List of most significant peaks from X-ray Powder Diffraction Pattern of Example 1 anhydrous
25 form (Method X2):

2-Theta in deg Intensity in %

7.5 56
10.9 12.5
11.7 25.1
14.3 23.8
15.1 100
15.8 40.9
16.7 22.1
17.7 65.1
18.9 28.9
20.5 24.7
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e

(S)-346-(6-nmet hoxy- trlfl uoronethvl-pyridi n-3-yl)-5,6,7, 8-tetrahydro-

pyridof 4, 3-d] pyr| #2dh p- 4-yl am no]Z8{3yrroI i di ne-1-carboxylic acid tert-butyl
ester ntermedat 344) 340, 3?{3 1 nmol) in CH2A 2 (100 nL), was added
TFA (41.8 nL) and thel m xture stirregd at rt for | h. Concentrated in vacuo

and partitioned bevieen 2M NaOH( &) [(300 m.) and CH2A 2 (200 mL). The
or gani ¢—phase wasz%eeznr ated—and %.‘1".% aqueous phase extracted WO

2013/ 001445PCT/ 1B 053209
25.0 41.3
25.6 20.4
26.2 20.8
27.0 14.2
28.0 17.5
29.1 16.1
32.8 14
34.6 11.4

Crystallization of trihydrate form of Example 1 by slurry in water
Slurry of Example 1 in water e.g., 1 part of Example 1 in 10 parts of water, at RT produced a
trihydrate form of Example 1. The crystals were separated by centrifugation and dried at

5  room environment.
List of most significant peaks from X-ray Powder Diffraction Pattern of Example 1 trihydrate
form (Method X2):

2-Theta in deg Intensity in %

6.6 24.3

8.9 7.9
13.3 100
14.5 18.3
15.0 12.6
16.5 12.4
17.5 15.7
17.7 17.2
18.2 9.8
20.0 10.7
21.6 11.7
22.6 20.3
23.8 11.4
24.4 15.2
26.7 26.5
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Preparation of fumarate salt of Example 1

0.5 g Example 1 (assay 91.8%) were dissolved in 15 mL of acetonitrile and 0.2 mL of water

and heated at 76°C. 129 mg of fumaric acid were added at 60°C. The solution was allowed

to cool down to RT within 30 min. The salt precipitated and the suspension was stirred for 16
5 hat RT. The crystals were collected by filtration. The filter cake was washed 3 times with 1

mL of acetonitrile and afterwards dried for 16 h at 50°C and ca. 10 mbar vacuum. Elementary

analysis of the fumarate salt showed a 1:1 (monohydrate) form.

List of most significant peaks from X-ray Powder Diffraction Pattern of Example 1
fumarate salt (Method X1):

2-Theta in deg Intensity in %
6.0 100
6.5 12
9.8 8
12.3 10
13.1 14
15.6 22
17.7 16
19.1 21
19.7 27
23.9 40
24.7 6
24.9 10
25.2 5
26.4 11
27.0 4
10
Preparation of napadisylate salt of Example 1
0.5 g Example 1 (assay 91.8%) were dissolved in 5 mL of ethanol absolute and 0.25 mL of
water at 60°C. 250 mg of naphthalendisulfonic acid were added at 50°C and the mixture was
allowed to cool down to RT within 30 min. Crystallization occurs at 40°C. The mixture was
15  stirred for 16 h at RT. The crystals were collected by filtration. The filter cake was washed 3

times with 1 mL of ethanol and afterwards dried for 16 h at 50°C and ca. 10 mbar vacuum.

Elementary analysis of the napadisylate salt showed a 2:1 (monohydrate) form.

List of most significant peaks from X-ray Powder Diffraction Pattern of Example 1
napadisylate salt (Method X1):

2-Theta in deg

Intensity in %

4.3

100
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Example 67 was prepared according the general procedure described in scheme 4
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Example 67: 1-{(S)-3-[6-(6-Methoxy-5-trifluoromethyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrrolidin-1-yl}-propan-1-one

10  To a solution of (S)-3-[6-(6-methoxy-5-trifluoromethyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate
24) (13.4 g, 27.1 mmol) in CH,CI, (100 mL), was added TFA (41.8 mL) and the mixture
stirred at rt for 1h. Concentrated in vacuo and partitioned between 2M NaOH(aq) (300 mL)

and CH,CI, (200 mL). The organic phase was separated and the aqueous phase extracted
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with CH,Cl; (2 x 200 mL). The organic phases were combined, dried (MgSO,) and
evaporated in vacuo to give a brown foam. The foam was dissolved in CH,Cl, (50 mL) and
was added simultaneously portionwise with sat.NaHCO3(aq) (50 mL) to a vigourously stirring
solution of propionyl chloride (2.63 g, 28.5 mmol) in CH,Cl, (50 mL) at rt. The resulting
biphasic mixture was stirred at rt for 1h. Further propionyl chloride (0.566g, 6.12 mmol) was
added and continued stirring vigorously for 20 min. The organic layer was separated and the
aqueous layer extracted with CH,Cl, (100 mL). The organic layers were combined, dried
(MgSO4) and concentrated in vacuo to give a brown gum. The gum was stirred in EtOAc
(100 mL) and the resulting solid filtered (9.4 g). The mother liquors were concentrated in
vacuo and purified by column chromatography through a Biotage® amino silica gel eluting
with EtOAc / MeOH, 100/0 to 90/10 to give a yellow foam which was then stirred in EtOAG
(20 mL) and the resulting solid filtered (870 mg). Both batches of solids were combined and
stirred in refluxing EtOAc (50 mL) for 1h. Filtered to give 1-{(S)-3-[6-(6-methoxy-5-
trifluoromethyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]Jpyrimidin-4-ylamino]-pyrrolidin-1-
yl}-propan-1-one as a colourless solid (9.42 g, 76% yield). '"H NMR (400 MHz, DMSO-d6,
298K) 6 ppm 0.95-1.05 (m, 3H) 1.87-2.32 (m, 4H) 2.77-2.86 (m, 2H) 3.25-3.88 (m, 6H) 3.93
(s, 3H) 3.98 (s, 2H) 4.55-4.80 (m, 1H) 6.70-6.80 (m, 1H, N-H) 7.86-7.92 (m, 1H) 8.27-8.33
(m, 1H) 8.33-8.37 (m, 1H) LCMS: [M+H]+=451.0, Rt ®= 1.49 min.

Alternative synthesis for example 67

A solution of (S)-3-[6-(6-methoxy-5-trifluoromethyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4, 3-
d]pyrimidin-4-ylamino]-pyrrolidine-1-carboxylic acid tert-butyl ester (intermediate 24) (29.04
g, 58.73 mmol) in 2-Me-THF (100 mL) was dropwise added into aqueous HCI solution (150

mL, 31 %) over 15 min. The reaction mixture was partitioned between water (300 mL) and

isopropyl acetate (100 mL) and the upper organic phase was discarded. The aqueous phase
was partitioned between 25% NaOH (aq) (200 g) and 2-Me-THF (200 mL), and the organic
phase was collected and dried. Triethylamine (16.32 mL, 117.48 mmol) was added into the
organic phase followed by dropwise addition of propionyl chloride (6.0 g, 64.6 mmol) at 0 °C.
The resulting mixture was stirred at 0 °C for 1h. The reaction mixture was washed with water
(110 mL) and the resulting organic phase was concentrated in vacuo to give a brown gum.
The residue was recrystallized with isopropanol and methyl tert-butyl ether to give 1-{(S)-3-
[6-(6-methoxy-5-trifluoromethyl-pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4, 3-d]pyrimidin-4-

ylamino]-pyrrolidin-1-yl}-propan-1-one as a colourless solid (17.2 g, 65% yield).

Crystallization of Example 67 by heating in acetonitrile/water
2.0 g of Example 67 (4.440 mol) were dissolved in 10 mL of acetonitrile and 0.5 mL of water
at 75°C. The solution was allowed to cool down to rt within 30 min resulting in a suspension.

The mixture was stirred for 16 h at rt. The crystals were collected by filtration. The filter cake

7
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Preparation of phosphate salt of Example 67
2.0 g of Example 67 (4.440 mol) were dissolved in 10 mL of acetonitrile and 0.5 mL of water
at 75°C. 512 mg of ortho-phosphoric acid 85% (4.440 mol) were added at 70°C.
Crystallization occurs quickly at 70°C. The suspension was allowed to cool down to rt within
10 30 min. The suspension was diluted with 10 ml acetonitrile and stirred for 16 h at rt. The
crystals were collected by filtration. The filter cake was washed 3 times with 1 mL of
acetonitrile and afterwards dried for 16 h at 24°C and ca. 10 mbar vacuum. Elementary
analysis of the phosphate salt showed a 1:1 (waterless) form.
List of most significant peaks from X-ray Powder Diffraction Pattern of Example 67
15  phosphate salt (Method X1):
| 2-Theta in deg | Intensity in % |
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Preparation of hydrochloride salt of Example 67
2.0 g of Example 67 (4.440 mol) were dissolved in 20 mL of acetonitrile and 1.0 mL of water
at 70°C. 459 mg of hydrochloric acid 37% (4.440 mol) were added at 70°C. Crystallization
5  occurs quickly at 70°C. The suspension was allowed to cool down to rt within 30 min and

stirred for 16 h at rt. The crystals were collected by filtration. The filter cake was washed 3
times with 1 mL of acetonitrile and afterwards dried for 16 h at 24°C and ca. 10 mbar
vacuum. Elementary analysis of the HCI salt showed a 1:1 (waterless) form.
List of most significant peaks from X-ray Powder Diffraction Pattern of Example 67

10  hydrochloride salt (Method X1):

2-Theta in deg Intensity in %

5.6 100
11.0 18
11.3 42
11.8 12
14.7 33
17.1 13
18.7 19
19.4 29
22.0 23




at 70C. 167 ng of hippuric acid (0.888 mml) were added at 70C. The
solution was 5allowed to cool down to rt within 30 mn. Crystallization
occurs atwoQ@3/obhassuspension was stirred for 16 h at rPCTIR®1ZNIEM%R] S wer e
collected by filtration. The filter cgﬁe was washed 3 tines with 1 nL of
acetonitrile and afterwards dried for~46 h at 50C and ca. 10 nbar vacuum

El enentary—anatysi © thehippurajgg salt showed a 1:1 (waterless) form

Li st of nost siqniZPicant peaks from|X-ray Powder Diffraction Pattern of
Exanplle 67 10hi pp®3atp salt (Methdd® [X1): 2-Theta in deg Intensity in %5.2
76 7.5 166163 6%3@ 963118 92“83. 116 16.1 44 16.7 26 17.7 49 18.4

24.9 29
255 15

Preparation of hippurate salt of Example 67
0.4 g of Example 67 (0.888 mmol) were dissolved in 8 mL of acetonitrile and 0.2 mL of water
at 70°C. 167 mg of hippuric acid (0.888 mmol) were added at 70°C. The solution was

5 allowed to cool down to rt within 30 min. Crystallization occurs at 40°C. The suspension was
stirred for 16 h at rt. The crystals were collected by filtration. The filter cake was washed 3
times with 1 mL of acetonitrile and afterwards dried for 16 h at 50°C and ca. 10 mbar
vacuum. Elementary analysis of the hippurate salt showed a 1:1 (waterless) form.
List of most significant peaks from X-ray Powder Diffraction Pattern of Example 67

10  hippurate salt (Method X1):

2-Theta in deg Intensity in %

5.2 76

7.5 100
10.3 60
10.9 63
11.8 9
13.1 16
16.1 44
16.7 26
17.7 49
18.4 38
21.2 49
23.2 74
242 67
26.2 28

Biological evaluation

The activity of a compound according to the present invention can be assessed by the in

15  vitro & in vivo methods described in the international patent application
PCT/EP2011/061393, published as WO2012/004299 in the section ‘Biological assays’ in
points 1 to 3, pages 167 to 179.



38 21.2 49 23.2 74 24.2 67 26.2 28 Biological evaluation The activity
of a conpound according to the present invention can be assessed by the in
15vitro &worowososset hods described in the internati onalPCpasane/ospel i cati on
PCT/ EP2011/ 061393, published as V®201§é004299 in the section 'Biological
assays' in points 1 to 3, pages 167 t0°179. 63 Enzymatic Assay Exanple

Pl 3K al pha (uM PI3K delta (uM 1 2.0378 0.015 67 0.262 0.023

Enzymatic Assay

Example PI3K alpha (uM) PI3K delta (uUM)
1 2.0378 0.015
67 0.262 0.023

Buffered solutions are used in the enzymatic assay and as a consequence the forms of the
present invention should generate same or comparable ICsy values as the corresponding

5 amorphous free base.

Cellular Assays

CellPI3K3/ | mCD86/1C50

IC50 [umol I-1] | CD86 [nmol I-1]
1 0.153 94.9
67 0.047 48.3

Example

10 SRBC Assay

Plaques/spleen

Example 1
10mg/kg bid
Vehicle (0.5% CMC
0.5%Tween80)

12608 + 4986

168363 + 49142




Buf fered solutions are used in the enzymati c assay and as a consequence the
forms of the present invention should generate sanme or conparable | C50

val ues aswohei1doi44espondi ng 5Sanor phous free base. Cel | ulPar/BaazYS28Xanpl e
Cell PI3K6 / 1C50 [umpl |-1] nCD86 / # 0 CD86 [nnol 1-1] 1 0.153 94.9 67
0.047 48.3 10 SRBC Assay Plaques/splreen Exanple 1 10ng/ kg bid 12608 4986
Vehicle (0.5% CMC 0. 5%ween80) 168363 49142 WO

2013/ 001445PCT/ 1B2012/ 053209
Claims:

1. The anhydrous crystalline form of {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-

5 methanone.

2. The anhydrous crystalline form according to claim 1, characterized by an X-Ray
powder diffraction pattern comprising the following peaks given at degrees 2-Theta
+/- 0.2 degrees: 7.5, 10.9, 11.7, 14.3, 15.1, 15.8, 16.7, 17.7, 18.9, 20.5, 21.8, 22.5,
10 23.3, 24.2, 24.6, 25.0, 25.6, 26.2, 27.0, 28.0, 29.1, 32.8 and 34.6.

3. The trihydrate crystalline form of {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-

methanone.
15

4. The trihydrate crystalline form according to claim 3, characterized by an X-Ray
powder diffraction pattern comprising the following peaks given at degrees 2-Theta
+/- 0.2 degrees: 6.6, 8.9, 13.3, 14.5, 15.0, 16.5, 17.5, 17.7, 18.2, 20.0, 21.6, 22.6,
23.8,24.4, 26.7, 27.5, 27.8, 29.2, 33.3, 33.9, 35.7 and 38.8.

20

5. A salt form of {(S)-3-[6-(6-methoxy-5-methyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrrolidin-1-yl}-(tetrahydro-pyran-4-yl)-methanone,

wherein the anion is selected from citrate, fumarate or napadisylate.
25 6. A salt form according to claim 5, wherein the anion is citrate.
7. A salt according to claim 6 in form of a monohydrate.

8. A salt form according to claim 7, characterized by an X-Ray powder diffraction pattern
30 comprising the following peaks given at degrees 2-Theta +/- 0.2 degrees: 5.7, 11.5,
12.1,14.3,15.4,17.2, 17.9, 19.3, 20.2, 20.7, 21.9, 23.3, 23.9, 25.5, 27.0, 27.7, 29.8
and 30.3.



64 Cl ai ns: 1. The anhydrous crystalline form of
{(S)-346-(6- net hoxy-5-net hyl - pyridin-3-y1)-5, 6,7, 8-
t et r ahydrwopytiwof44, 3- d] pyri m di n- 4-yl oxyFpyrrol i di n- 1- pCTAB20a2/0329dr 0- pyr a
n-4-yl)- 5net hanone. 2. The anhydrous grystal line formaccording to claim
1, characterized by an X-Ray powder df?fraction pattern conprising the
foll ow ng peaks given at degrees 2-Theta +/- 0.2 degrees: 7.5, 10.9, 11.7,
14.3, 15.1, 15.8, 16.7, 17.7, 189 20.5, 21.8, 22.5, 1023.3, 24.2, 24.6,
25.0, 25. The tri hydrate
crystal 11 e Af%“ﬁf?@?gf&’éﬁ B Eep s e P Emarie 0 VY, 6. 7, 8-
t et rahydr o- pyrido[ 4, 3-d] pyri m di n- 4 yl oxyFpyrrolidin-1-yll-(tet rahydro pyra
n-4-yl)- net hanone. 4. The trihydrate crystalline formaccording to
claim3, ghay é’aﬁlté?fcbl%ﬁ% BY1AR ot Rawh &%VMSﬁorQ/HFafté action pattern conprising
the followmng peaks gi'ven at degrees 2-Theta +/- 0.2 degrees: 6.6, 8.9,
13.3, 14.5, 15.0, 16.5, 17.5, 17.7, 18.2, 20.0, 21.6, 22.6, 23.8, 24.4,
26.7, 27.5, 27.8, 29.2, 33.3, 33.9, 35.7 and 38.8. 5. A salt form of
{(S)-346-{f m@élﬁ@%ﬁ(aécd?‘&h@}’d leW*I(ﬁ'cﬂar%tbéll):e@b@ar? XA ESley difeadtioh do[ 4, 3-d] p
yrimdin-4-yloxy]-pyrrolidin-1-y11-(tetrahydro-pyran-4-yl)-nmethanone
wher ei n t he PRHEGEOMPrisiapdig owing peals givereat qegrmesa Ehejp +hé’p%6?9§9¢%t6éj 256.
A salt formgaceas dbrg18Q, ¢4 8 1175 19Meoei p3toNes @ Py, 3552 et ahE27.0. 7.
A salt according'to claimé in formof a nonohydrate. 8. Asalt
formaccording to claim7, characterized by an X-Ray powder diffraction
pattern 30conprising the foI | owm ng peaks given at degrees 2-Theta +/- 0.2
degpees: 52 A saltform aée%réing]i&clg'lm §5Nrperelﬂt?he2anlé{7rsgnapégisﬁatezo 2, 20.7, 21.9,
23.3, 23.9, 25.5, 27.0, 27.7, 29.8 and 30.3
2013/ 001445PCT/ 1B2012/ 053209 65 9. A salt form according to claimb5,
wherein the anion is fumarate. 10. A salt according to claim9 in formof a
monohydr ai ®.A Sltldbconiritbtcldifrmiaesrdiangorichyalatd. m 10, characterized by an
X-Ray powder diffraction pattern conprising the foll ow ng peaks given at
degrees 2-Theta +1- 0.2 degrees: 6.0, 6.5, 9.8, 12.3, 13.1, 15.6, 17.7,
19.1, 19.7, 23.9, 24.7, 24.9, 25.2, 26.4 and 27.0. 1012. A salt form
accor gi Ng14.\ sdlteforim éccoMjie.g €@ ¢laih€s, &hia@meingemapaudb(s%p@@vder diffrdclion A saljt
c rding to aiml2 j a nona r t rm according

S8 i m 15 Pl Rt RS 4o oo ReRRR SR e CineR s THE S CrARETPET -
corrprl si ng t8h& AQl1kAMDG, peakss5.0i 166 1810, degr ees, 29.3he0.@ 2018, 20.220@€Qgr ees:
4. 3,

23.0, 24.5 and 26.5.

15. A salt form of 1-{(S)-3-[6-(6-Methoxy-5-trifluoromethyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
20 pyrido[4,3-d]pyrimidin-4-ylamino]-pyrrolidin-1-yl}-propan-1-one, wherein the anion is

selected from phosphate, chloride or hippurate.
16. A salt form according to claim 15, wherein the anion is phosphate.
25 17. A salt according to claim 16 in anhydrous form.

18. A salt form according to claim 17, characterized by an X-Ray powder diffraction
pattern comprising the following peaks given at degrees 2-Theta +/- 0.2 degrees: 5.2,
9.8, 10.3, 11.6, 14.9, 15.5, 15.9, 16.6, 19.5, 20.7, 21.5, 22.1, 23.3, 25.8, 26.4, 27.2
30 and 28.2.



8.5, 9.4, 12.2, 12.9, 13.5, 15.0, 15.6, 16.0, 17.7, 18.9, 19.3, 20.0, 20.8,
21.2, 22.0, 23.0, 24.5 and 26.5. 15. A salt form of

1-{(S) - 3M0(2613et1436xy- 5-t ri fl uoronet hyl - pyri di n- 3-y1) - 5P6TAB8H/ei3e@hydr 020p
yrido[ 4, 3-d] pyri m di n-4-yl am no] - pyrrgéi di n-1-yl | - propan-1-one, wherein the
anion is selected from phosphate, chloride or hippurate. 16. A
salt for C 1 i - gx@m i - ani .5 phosphate. 2517. A
salt accg?%i%nggnﬁgnrg %@%&hgkﬂl&@n%y roeﬁ%ﬁl%%epﬁl&gﬁgﬂlghgglt formaccording to
claim 17, characterized by an X-Ray powder diffraction pattern conprising
the follow ng peaks given at degrees 2-Theta +1- 0.2 degrees: 5.2, 9.8,

10. 3, 11. e -9, 0.7, 21.5, 22.1, 23.3, 25.8,

26. 4, 27, 0 4psaltpogirm o Loy sy dstormd o 01 o7 053206 65 16. A sali form
according to claim15, wherein the anion is chloride. 20. A salt according
to claim19 in anhydrous form 521. A salt formaccording to claim 20,
chagact er b oedoaR adedifg ROVSIRT 2]ichb iRk EMo P8l Katsy SO bffitdioh he

fol lowi ng peaks given at degrees 2-Theta +1- 0.2 dedrees: 5.6, 11.0, 11.3,
11. 8, 14.7, paftern compriging flue tollowing peakepgigen gizlegreesP-heta 4/-9). 2feprees:5.6,22. A
salt form agqqy dhngy1ig ¢4 ai M 158 mMerebd ot beeash prod 2 NPy 248, 10 23.
A salt according to claim22, in anhydrous form 24. "A'salt form
according to claim 23, characterized by an X-Ray powder diffraction pattern
conprising the foll ow ng peaks given at degrees 2-Theta +1- 0.2 degrees:
5.2, 157. 23 AléhiForrd Beddrdird telaitm1 5 whbfeid theléhidh ishipplratd8- 4, 21.2, 23. 2,

24. 2 and 26. 2. 25. A formaccording to anyone of clains 1 to 24, for use
as 1phar maceuti cal . 26. A conbination conprising a therapeutically
effective anmount of a formaccording to 20anyone of clains 1 to 24, and one
or nore thenagsikddceiingtoddin e, mg@RlgrougformUse of a formaccording to
anyone of clains 1 to 24, for the manufacture of a nedi canent for the
treatment of a diseases or disorders which are nediated by the activity of
the PI 3K enzynes, preferably by the activity of the PI3K6 isoform 25 28. A
1; orm accozdiﬁgshlﬁf@:jrﬁﬁuwﬁvﬁn@ﬁo chied 26 é:ﬂaalfa@’:jeaﬁed ByrD]én MSRay prvvdmefdtﬂrrﬁaubant of a

i seases or djsorders whic re medi ate e acgtivity t he PI

enaymos.  pr SPUPRSCEGBIEE WlpFB Pyt Srsbdtsestos S bhese - D 3gsrecs: 32

2018/ 001445 10B2002, 9582091, 16.1, 16.7, 17.7, 18.4, 21.2, 23.2, 24.2 and 26.2.

25. A form according to anyone of claims 1 to 24, for use as pharmaceutical.

26. A combination comprising a therapeutically effective amount of a form according to

20 anyone of claims 1 to 24, and one or more therapeutically active agents.

27. Use of a form according to anyone of claims 1 to 24, for the manufacture of a
medicament for the treatment of a diseases or disorders which are mediated by the

activity of the PI3K enzymes, preferably by the activity of the PI3K3 isoform.
25

28. A form according to anyone of claims 1 to 24, for use in the treatment of a diseases
or disorders which are mediated by the activity of the PI3K enzymes, preferably by

the activity of the PI3KS isoform.



67 29. A pharmaceutical conposition conprising a therapeutically effective
anount of a formaccording to anyone of clains 1 to 24, and one or nore
phar macewpDcalJopiascept abl e carriers. 530. A nethod of moaaBz2/NE2e%he
activity of the PI3K enzynes, preferaB y of the PI3K6 isoform, in a

subj ect, conprising the step of adm nPFStering to a subject a

t her apeut i LY - (] - inms 1
to 2 25 PprRLARELE OO ool b MR N o Bl g
t r eat nent ofaceordingde deyonerof tRéMelil $e@a4eandrong o5 uisjre oharmedeaticady bgceptable
act:cvi ty of Lhe Pl 3K enzynes, preferably by the activity of the PI3K6

i sof orm

5 30. A method of modulating the activity of the PI3K enzymes, preferably of the PI3Ka
isoform , in a subject, comprising the step of administering to a subject a

therapeutically effective amount of a form according to anyone of claims 1 to 24.

31. Use of a form according to anyone of claims 1 to 24, for the treatment of a disorder or
10 a disease in a subject mediated by the activity of the PI3K enzymes, preferably by the
activity of the PI3K3 isoform



