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CLAIMS

1. A stable amorphous solid dispersion comprising Compound 1 and a stabilizing polymer,
wherein Compound 1 is molecularly dispersed within a polymer matrix formed by the
stabilizing polymer in its solid state, wherein the stabilizing polymer is hydroxypropyl
methylcellulose acetate succinate (HPMCAS );preferablyv HPMCAS with a high ratio of
succinoyl substitution to acetyl substitution (S/A ratio), wherein the stabilizing polymer is any

one of HPMCAS-LF, HPMCAS-MF, or HPMCAS-HF, or a mixture of two or more of the

above substances, and the weight ratio of Compound 1 in the form of freebase and the polymer

is between 1:9 and 9:1,
wherein Compound 1 is 1-((1S, 1aS, 6bS)-5-((7-0x0-5, 6, 7, 8-tetrahydro-1, 8-
naphthyridin-4-vl)oxvy)-1a, 6b-dihydro-1H-cyclopropalblbenzofuran-1-v1)-3-(2. 4, 5-

trifluorophenyl)urea, and

Wherein HPMCAS-LF has 5.0-9.0% of acetyl group and 14.0-18.0% of succinoyl
group; HPMCAS-MF has 7.0-11.0%% of acetyl group and 10.0-14.0% of succinoyl group; and
HPMCAS-HF has 10.0-14.0% of acetyl group and 4.0-8.0% of succinoyl group.

23.  The amorphous solid dispersion according to Claim 1, wherein the weight ratio of
Compound 1 in the form of freebase and the polymer is between-about+:9-andabeut 91

preferably-between abeut1:4 to abeut2:3; or preferably-abeut3:7 or abeut-1:4-mere-preferably

3. The amorphous solid dispersion according to Claim 1, wherein the weight ratio of

Compound 1 in the form of freebase and the polymer is 1:4.

4. The amorphous solid dispersion according to Claim 1, wherein the stable amorphous
solid dispersion has a drug-loading content of abeut-10% to 40%.

5. The amorphous solid dispersion according to Claim 1, wherein the stable amorphous
solid dispersion comprises Compound 1 in the form of freebase and HPMCAS-MF in a weight
ratio of 3:7; or Compound 1 in the form of freebase and HPMCAS-MF in a weight ratio of 2:3;
Compound 1 in the form of freebase and HPMCAS-MF in a weight ratio of 1:4; Compound 1 in
the form of freebase and HPMCAS-LF in a weight ratio of 1:9; Compound 1 in the form of
freebase and HPMCAS-LF in a weight ratio of 1:4; Compound 1 in the form of freebase and
HPMCAS-LF in weight ratio of 3:7; Compound 1 in the form of freebase and HPMCAS-LF in a
weight ratio of 2:3; or Compound 1 in the form of freebase and HPMCAS-HF in a weight ratio
of 1:4.
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6. The amorphous solid dispersion according to Claim 1, wherein the stable amorphous

solid dispersion is prepared by microprecipitated bulk powder (MBP) technology.

7. The amorphous solid dispersion according to Claim 1, wherein the stable amorphous
solid dispersion has a glass transition temperature of abeut-110-115°C;-preferably-abeut111°C.
8. The amorphous solid dispersion according to Claim 1, wherein the stable amorphous

solid dispersion is formulated into an orally administrated formulation;-e-gtablet-ereapsule.

O A - ne form-of Compound h h Eorm A h o ad h = RPD) n
< vSta s v afra S v—a 5 d
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9+6. A method for preparing the stable amorphous solid dispersion, comprising the step of co-
precipitating Compound 1 and HPMCAS,
wherein Compound 1 is 1-((18S, 1aS. 6bS)-5-((7-0x0-3, 6, 7, 8-tetrahydro-1. 8-naphthyridin-4-

yl)oxy)-1a, 6b-dihydro-1H-cyclopropa[blbenzofuran-1-yl)-3-(2, 4, 5-trifluorophenyl)urea.
10+#. The method according to Claim 946, wherein Compound 1 and HPMCAS

simultaneously precipitate out to form a molecular dispersion of Compound 1 in the matrix
formed by HPMCAS.

1148. The method according to Claim 946, said method comprises the step of a solvent
controlled precipitation.

1249, The method according to Claim 946, said method comprises the step of
microprecipitated bulk powder (MBP) technology.

13268, The method according to any one of Claims 9+6-1249, wherein HPMCAS has a high
ratio of succinoyl substitution to acetyl substitution (S/A ratio).

142+, The method according to any one of Claims 94+6-1219, wherein HPMCAS is HPMCAS-
LF, HPMCAS-MF, or HPMCAS-HF, or a mixture of two or more of the above substances.
1522. The method according to any one of Claims 94+6-1219, wherein Compound 1 is in a
crystalline form or amorphous form:preferablyForm-A-as-diselosed-herein.

1623. The method according to any one of Claims 94+6-1249, wherein the weight ratio of
Compound 1 in the form of freebase and HPMCAS is between abeut-1:9 to abeut-9:1, or
preferably-between abeut-1:4 to abeut-2:3; or preferably-abeut 3.7 or abeut-1:4-merepreferably
1724. The method according to any one of Claims 91+6-1219, wherein HPMCAS is HPMCAS-
LF, or HPMCAS-MF, or HPMCAS-HF; and Compound 1 in the form of freebase and
HPMCAS-MF is in a weight ratio of 3:7; or Compound 1 in the form of freebase and
HPMCAS-MF is in a weight ratio of 2:3; or Compound 1 in the form of freebase and
HPMCAS-MF is in a weight ratio of 1:4; or Compound 1 in the form of freebase and
HPMCAS-LF is in a weight ratio of 1:9; or Compound 1 in the form of freebase and HPMCAS-
LF is in a weight ratio of 1:4; or Compound 1 in the form of freebase and HPMCAS-LF is in
weight ratio of 3:7; or Compound 1 in the form of freebase and HPMCAS-LF is in a weight
ratio of 2:3; or Compound 1 in the form of freebase and HPMCAS-HF in a weight ratio of 1:4.
1825. The method according to any one of Claims 9+6-1219, said method comprising
dissolving Compound 1 and HPMCAS in an organic solvent.

1926. The method according to Claim 1825, wherein the organic solvent is N,N-
dimethylformamide (DMF), N,N-dimethylacetamide (DMAc), dimethyl sulfoxide (DMSO) or
N-methyl-2-pyrrolidone (NMP).
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2027. The method according to any one of Claims 91+6-1219, wherein the resulting solution of
Compound 1 and HPMCAS is added into water or an acidic aqueous solution, whereby
Compound 1 and HPMCAS simultaneously precipitate out to form a solid dispersion.
2128. The method according to Claim 2027, wherein the acidic aqueous solution is aqueous
hydrochloric acid (HCI).
2229, The method according to Claim 2128, wherein water or the acidic aqueous solution is
optionally cooled.
2330. The method according to Claim 2922, wherein water or the acidic aqueous solution is
optionally cooled to 2-8 °C.
243+, The method according to Claim 2027, wherein the resulting solid is dried to give the
amorphous solid dispersion as MBP.
2532, The method according to Claim 243+,wherein the resulting solid is further optionally
micronized by, e.g., jet-milling to give a powder with a particle size suitable for drug
formulation, e.g., of Doo less than 150pum or 200um.
2633. The method according to Claim 2532, wherein the solid dispersion is in an amorphous
form.
2734. The method according to Claim 2532, wherein the solid dispersion has a glass transition
temperature of abeut-110-115°Cspreferablyabeut H1-"C.
2835. The method according to Claim 946, said comprising:

a) dissolving Compound 1 and HPMCAS in an organic solvent;

b) co-precipitating Compound 1 and HPMCAS by adding the solution of a) into

water or an acidic aqueous solution; and
c) washing the resulting solid with water and/or aqueous hydrochloric acid to
remove the organic solvent.

2936. A use of Compound 1 in the amorphous solid dispersion according to any one of Claims
1-8-or-the-erystalline formacecording to-any-one-of Claims 915 in the manufacture of a
medicament for treating or preventing a disease or disorder responsive to inhibition of Raf
kinases in a subject-
37— Theuse-acecording-to-Claim36, wherein the disease or disorder is a cancer selected from
the group consisting of brain cancer, lung cancer, kidney cancer, bone cancer, liver cancer,
bladder cancer, breast, head and neck cancer, ovarian cancer, melanoma, skin cancer, adrenal
cancer, cervical cancer, lymphoma, or thyroid tumors and their complications,
wherein Compound 1 is 1-((1S, 1a8S, 6bS)-5-((7-0x0-5, 6, 7, 8-tetrahydro-1, 8-naphthyridin-4-

yl)oxy)-1a, 6b-dihydro-1H-cyclopropa[blbenzofuran-1-yl)-3-(2, 4, 5-trifluorophenyl)urea.
3038. The use according to Claim 2936, wherein the disease is BRAF (V600E or non-V600E)

or NRAS or KRAS mutant cancer selected from brain cancer, lung cancer, kidney cancer, bone
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cancer, liver cancer, bladder cancer, breast, head and neck cancer, ovarian cancer, melanoma,
skin cancer, adrenal cancer, cervical cancer, lymphoma, or thyroid tumors and their
complications.

3139. The use according to Claim 2936, wherein the dosage of Compound 1 to be administered
is 1-200 mg/day, and the administration frequency is one to three times a day.

3248. The use according to Claim 2936, wherein the dosage of Compound 1 to be administered
is 2.5-100 mg/day, and the administration frequency is one to three times a day.

334+. The use according to Claim 2936, wherein the dosage of Compound 1 to be administered

is 5-50 mg/day, and the administration frequency is one time a day.

6R7__ORS__
COR’—COR*—CONR R’ —CNRNR R -NROCORNR CONR'R - NRCOR7—SO:R";
NRSO:NRR®,-NRSO:R7-and-NRSOqarylwherein-said-alkyh-alkenyl-alkynyl-eyeloalkyl;

Rg' alo o mhatogenha > ’ 3 v - e y 3 - ary A Croary; RCtCrocy y
H”Ef‘-]ﬁlf‘], O%0; alkfl-] %IRaRb, G%I, QRa, %IRaRb, GQRa, GQQRa, GQ%IRaRb, GE_¥IR63¥IRJBRG;
Hitre,——NR&GQRb,——NRa@QNRaRb,—NR&GQ;Rb,—SQ;Ra,—SQ;aM,—NRaSQ;NRbRe,—NR‘*SQ;Rb

S e e el L s L e e e D e

58



10

15

20

25

30

59



: . . *_wherein R%is-pl L

5
10
15
O ‘\ O A
Ty [ Y
by | tBWOH N B
he O DMAP, (Boc),0 T ¥
HN HN
O Ia-1 O Ta—2 T
20
25

60



