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Linh vwe k¥ thuat dwoc dé cap

Séng ché dé cap dén ché phdm dang long chira hop chat (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-
carboxamit (c6 cong thic I), cac mubi duge dung ciia né, hodc hdn hop ctia ching va
sit dung ché phdm dang 1ong nay trong viéc diéu tri chimg dau, tinh trang viém, bénh

ung thu, va mot s6 bénh nhiém khuan.

Tinh trang k§ thuat ciia sang ché

Trk 13 c4c thy thé tyrosin kinaza c6 4i luc cao du’qcb hoat héa bdi nhém céc yéu
t sinh trudng hoa tan dugc goi 1a neurotrophin (neurotrophin: NT). Ho thu thé Trk c6
ba thanh vién — TrkA, TrkB va TrkC. Cac neurotrophin 13 (i) yéu t6 sinh truong than
kinh (nerve growth factor: NGF) c6 tac dung hoat héa TrkA, (ii) yéu t6 huéng than
kinh ¢6 ngudn gdc tir ndo (brain-derived neurotrophic factor: BDNF) va NT-4/5 c6 tac
dung hoat héa TrkB va (iii) NT3 ¢6 tac dung hoat héa TrkC. Céc thy thé Trk dugc
biéu hién rong rai trong mé té bao than kinh va duge cho 14 ¢6 lién quan dén viéc duy
tri, truyén tin hidu va sy sdng cia céc t& bao than kinh (Patapoutian, A. et al., Current
Opinion in Neurobiology, 2001, 11, 272-280).

Cac tai liéu g??m day da cho théy rﬁng su biéu hién qua muec, sy hoat hoa, su
khuéch dai va/hodc su dot bién cua cac thyu thé Trk c6 lién quan dén nhiéu bénh ung
thu bao gdm u nguyén bao than kinh (Brodeur, G. M., Nat. Rev. Cancer 2003, 3, 203-
216), bénh ung thu budng tring (Davidson., B. et al., Clin. Cancer Res. 2003, 9, 2248-
2259), bénh ung thu v (Kruettgen et al., Brain Pathology 2006, 16: 304-310), bénh
ung thu tuyén tién 1iét (Dionne et al., Clin. Cancer Res. 1998, 4(8): 1887-1898), bénh
ung thu tuy (Dang et al., Journal of Gastroenterology and Hepatology 2006, 21(5):
850-858), bénh da u tuy (Hu et al., Cancer Genetics and Cytogenetics 2007, 178: 1-
10), u té bao hinh sao va u nguyén tiiy bao (Kruettgen et al., Brain Pathology 2006, 16:
304-310), u than kinh dém (Hansen et al., Journal of Neurochemistry 2007, 103: 259—
275), u melanin (Nakagawara, A. (2001) Cancer Letters 169:107-114; Meyer, J. et al.
(2007) Leukemia, 1-10; Pierottia, M.A. and Greco A., (2006) Cancer Letters 232:90—
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98; Eric Adriaenssens, E. et al. Cancer Res (2008) 68:(2) 346-351), caxinom tuyén
gidp (Brzezianska et al., Neuroendocrinology Letters 2007, 28(3), 221-229), caxinom
tuyén phoi (Perez-Pinera et al., Molecular and Cellular Biochemistry 2007, 295(1&2),
19-26), khéi u than kinh-nbi tiét té bao 16n (Marchetti et al., Human Mutation 2008,
29(5), 609-616), va bénh ung thu két-truc trang (Bardelli, A., Science 2003, 300, 949).
Trong c4c md hinh tién 14m sang ctia bénh ung thu, cac chit e ché Trk c6 hiéu qua
trong ca viéc trc ché su phét trién ctia khoi u va 1am nglmg su di cin cla khéi u. Cu
thé, cac chat e ché phan tir nho khong chon loc cia cac thé kham TrkA, TrkB, TrkC
va Trk/Fc ¢6 hiéu qua trong ca viéc e ché sy phat trién ciia khéi u va 1am ngimg su di
can cia khdi u (Nakagawara, A. (2001) Cancer Letters 169:107-114; Meyer, J. et al.
(2007) Leukemia, 1-10; Pierottia, M.A. and Greco A., (2006) Cancer Letters 232:90—
98; Eric Adriaenssens, E. et al. Cancer Res (2008) 68:(2) 346-351). Do do, chét tc ché
ho Trk kinaza dugc cho 1a c6 ich trong viéc diéu tri bénh ung thu. |

Ngoai ra, cac chat e ché con duong Trk/neurotrophin da duge ching minh 1a
¢6 hidu qué trong nhidu mo6 hinh dong vat tién 1am sang cta ching dau. Vi du, cac
khang thé NGF va TrkA ddi khang (vi du, RN-624) di dugc chimg minh 1a ¢6 hiéu
qua trong cac mo hinh dong vat méc chimg dau do viém va chiing dau do bénh than
kinh va trong cac thu nghiém ldm sang & nguoi (Woolf, CJ. et al. (1994)
Neuroscience 62,327-331; Zahn, P.K. et al. (2004) J. Pain 5, 157-163; McMahon, S.
B. et al., (1995) Nat. Med. 1, 774-780; Ma, Q. P. and Woolf, C. J. (1997) Neuroreport
8, 807-810; Shelton, D. L. et al. (2005) Pain 116, 8—16; Delafoy, L. et al. (2003) Pain
105, 489-497; Lamb, K. et al. (2003) Neurogastroenterol. Motil. 15, 355-361; Jaggar,
S. L et al. (1999) Br. J. Anaesth. 83, 442—448). Ngoai ra, i liéu gan day cho thay sau
khi viém, mic BDNF va su truyén tin hiéu TrkB tang lén trong hach ré lung (Cho, L.
et al. Brain Research 1997, 749, 358) va mot sb nghién ctu di cho thiy rang céc
khang thé lam giam su truyén tin hiéu qua con dudng BDNE/TrkB 1am trc ché su qua
man cam cua té bao than kinh va chimg dau lién quan (Chang-Qi, L et al. Molecular
Pain 2008, 4:27).

D3 chimg minh duge ring NGF duoc tiét ra boi cac té bao khdi u va khdi u xam
l4n dai thuc bao kich thich truc tiép TrkA nim trén céc sgi gdy dau ngoai Vvi. Béng
cach sir dung cac mé hinh khéi u khac nhau & ca chudt va chudt nhat, da chig minh

duoc riang viéc 1am trung hoa NGF bang khang thé don dong trc ché chimg dau lién
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quan dén bénh ung thu & mirc twong duong hodc cao hon so véi lidu morphin dugc
dung nap cao nhét. Ngoai ra, sy hoat hoa con dudng BDNF/TrkB dugc cho la c6 lién
quan trong nhiéu nghién ctru 1am tac nhan diéu bién cua nhiéu loai chimg dau bao gdm
ca chimg dau do viém (Matayoshi, S., J. Physiol. 2005, 569:685-95), ching dau do
bénh than kinh (Thompson, S.W., Proc. Natl. Acad. Sci. USA 1999, 96:7714-18) va
ching dau do phau thuat (Li, C.-Q. et al., Molecular Pain, 2008, 4(28), 1-11). Do céc
TrkA va TrkB kinaza c6 thé dung 13m chat trung gian ctia dap tng sinh hoc trén co s&
NGF, céc chat trc ché TrkA va/hodc Trk kinaza khac c6 thé mang lai hi¢u qua diéu tri
d6i v6i tinh trang dau man tinh.

Céc ché d6 diéu tri hién nay cua tinh trang viém st dung mot s6 nhém hop chét.
Céc hop chét opioit (nhw morphin) c6 mot s6 nhuge diém bao gdm gay ndn, tio bén
va hiéu Gng hd hip tidu cuc, cling nhu kha niang gy nghién. Céc thudc giam dau
khang viém khdng steroit (non-steroidal anti-inflammatory drug: NSAID), nhu loai
COX-1 hodc COX-2) ciing c6 cac nhuoc diém bao gdm khong c¢6 hiéu qua du dé diéu
tri tinh trang dau ning. Ngoai ra, cic chit (rc ché COX-1 ¢6 thé gay loét niém mac. Do
d6, van can c6 cac thudc diéu tri méi va hitu hiéu hon dé lam giam dau, dic biét 1a
chirng dau man tinh.

Ngoai ra, sy uc ché con duong neurotrophin/Trk d& dugce chimg minh 1a c6 hi€u
qua trong viéc didu tri ciia cc md hinh tién 14m sang cta bénh viém. Vi dy, sy tc ché
con duong neurotrophin/Trk dugc cho 1a ¢ lién quan trong mo hinh tién 1am sang ctia
bénh viém phéi bao g@)m ca bénh hen (Freund-Michel, V; Frossard, N.; Pharmacology
& Therapeutics (2008), 117(1), 52-76), bénh viém bang quang k& (Hu Vivian Y; et. al.
The Journal of Urology (2005), 173(3), 1016-21), cac bénh viém rudt bao gdm ca
bénh viém rudt két man loét va bénh Crohn (Di Mola, F. F, et. al., Gut (2000), 46(5),
670-678) va cac bénh viém da nhu bénh viém da co dia (Dou, Y.-C.; et. al. Archives of
Dermatological Research (2006), 298(1), 31-37), eczema va bénh vay nén
(Raychaudhuri, S. P.; et. al. Journal of Investigative Dermatology (2004), 122(3), 812-
819).

Con dudng neurotrophin/Trk, cu thé 13 BDNF/TrkB, cling dugc cho 1a ¢6 lién
quan dén nguyén nhan bénh cta cac bénh thoai hoa than kinh bao gdm ca bénh xo
cling rai rac, bénh Parkinson va bénh Alzheimer (Sohrabji, Farida; Lewis, Danielle K.

Frontiers in Neuroendocrinology (2006), 27(4), 404-414). Sy diéu bién con dudng



49954

neutrophin/Trk c6 thé c6 ich trong viéc didu tri cac bénh nay va cc bénh lién quan.

Thu thé TrkA cfing duoc cho 12 yéu td quan trong dbi véi sy tién trién cia bénh
nhiém ky sinh trung Trypanosoma cruzi (bénh Chagas) ¢ vat chu 14 ngudi (de Melo-
Jorge, M. et al. Cell Host & Microbe (2007), 1(4), 251-261). Do do, su uc ché TrkA c¢6
thé c6 ich trong viéc diéu tri bénh Chagas va cac bénh nhiém dong vat nguyén sinh
lién quan.

Céc chét trc ché Trk ciing ¢6 thé duoc stir dung trong viée diéu tri bénh lién quan
dén su mét can béng cua qua trinh diéu hoa su tai tao xuong, nhu chirng lodng xuong,
bénh viém da khdp dang thap, va bénh di cin xwong. Bénh di cin xuong la bién ching
thuong gap cia bénh ung thu, ty 1€ xuét hién 1én dén 70% sb bénh nhan méc bénh ung
thu v hodc bénh ung thu tuyén tién liét tién trién va & khoang tir 15 dén 30% sb bénh
nhan mic caxinom phdi, rudt két, da day, bang quang, tir cung, truc trang, tuyén giap,
hodic than. Bénh di can tidu xwong c6 thé gdy ching dau ning, gdy xuong bénh ly,
chirng téng canxi-huyét de doa tinh mang, chén ép tuy séng, va cac hoi ching chén ép
than kinh khéc. Vi nhitng 1y do nay, bénh di cin xuong 13 bién ching nghiém trong va
nguy hiém cua bénh ung thu. Do d6, cac chét c6 thé gy ra su chét theo chuong trinh
cua cac té bao tao xuong ting sinh s& rét ¢6 loi. Quan sat dugc su biéu hién cia céc thu
thé TrkA va TrkC trong vung tao xuwong ctia mo hinh chudt bi gdy xuwong (K. Asaumi,
et al., Bone (2000) 26(6) 625-633). Ngoai ra, quan sat dugc su khu tri cia NGF trong
hau nhu tat ca cac té bao tao xuwong (K. Asaumi, et al.). Gan day, da ching minh dugc
réng chét e ché Trk toan dién tc ché su truyén tin hiéu tyrosin dugc hoat hoa boi
neurotrophin gén két véi ca ba thu thé Trk trong cic té bao tao xwong hFOB ctia ngudi
(J. Pinski, et al., (2002) 62, 986-989). Cac dit liéu nay giai thich 1y do chinh cua viéc
sir dung cac chét trc ché Trk dé diéu tri bénh tai tao xwong, nhu bénh di can xuong &
cac bénh nhan ung thu.

Mot sb nhém chét Ge ché phén tir nho cia Trk kinaza dugce cho 1a hiru ich dé
diéu tri chung dau hodc bénh ung thu 13 da biét (Expert Opin. Ther. Patents (2009)
19(3)).

Céc cong bd don qubc té s6 WO 2006/115452 va WO 2006/087538 md ta mot
s& nhém phan tir nhd dugc cho 1a chit we ché Trk kinaza c6 thé hitu ich dé diéu tri
chirng dau hodc bénh ung thu.

Céc hop chét pyrazolo[1,5-a]pyrimidin 12 d& biét. Vi du, cong bd don quéc té sb
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WO 2008/037477 md ta cac hop chét pyrazolo[1,5-a]pyrimidin mang nhoém alkyl, aryl
hodc di vong ¢ vi tri 3. Céac hop chét nay duge cho 1a chét trc ché lipit kinaza PI3K
va/hodac mTOR.

Cong b6 don qubc té s& WO 2008/058126 mé ta hop chat pyrazolo[1,5-
a]pyrimidin mang nhém phenyl ¢ vi tri 3. Cac hop chit nay duogc cho 14 chét wc ché
Pim-kinaza.

Céng bd don yéu cu cép patent My s 2006/0094699 mé ta hop chét
pyrazolo[1,5-a]pyrimidin mang nhém —C(=O0)NH-phenyl, ~C(=0)(4-metylpiperidinyl)
hoidc —C(=0)NMe(CH-trimetylpyrazolyl) & vi tri 3 dé sir dung trong liéu phép két hop
v6i chét chi van thu thé glucocorticoit.

Céc cong bd don qubc t& s6 WO 2010/033941, WO 2010/048314, WO
2011/006074, va WO 2011/146336 bdc 16 hop chit ¢6 tac dung e ché ho protein Trk
tyrosin kinaza, va cac hop chat nay hiru ich trong viéc diéu tri chtimg dau, bénh ung
thur, tinh trang viém, bénh thoéi héa thin kinh va mét s6 bénh nhiém khuan.

Vi du 14A cta cong bd don quéc t& s& WO 2010/048314 boc 16 mudi hydro
sulfat cua hop chit (S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit. Cong bé don qubc t& s6 WO
2010/048314 khong boc 10 dang cu thé cua mudi hydro sulfat dugc mé ta ¢ day khi
duoc diéu ché theo phwong phép cua Vi du 14A trong tai liéu nay. Cu thé, cong bd don
quéc t& s6 WO 2010/048314 khong boc 16 dang tinh thé (c6 cong thire I-HS) nhu duge
mo ta dudi day.

T4t ca ca céc tai liéu, bao gém ca céc tai liéu khoa hoc, cong bd patent va don
yéu ciu cép patent, va tai liéu tuong ty, dugc vién dan trong ban mo ta nay dugc dua

vao day bang cach vién dan toan bd ndi dung cua ching.

Ban chét ky thuit ciia sang ché

Séng ché dé xuat ché pham dang 16ng chtra chét hoa tan va hop chét (S)-N-(5-
((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit c6é cong thirc (I):
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mubi duoc dung ctia né, hodc hdn hop ctia chiing.

Theo mdt sé phuong 4n, hop chét c6 cong thirc (I), mubi dugc dung cta nd,
hodc hdn hop cta chung, c6 mat véi luong nam trong khoang ttr 0,5% khéi lwong dén
7% khéi luong. Vi du, hop chét c6 cong thire (D), mudi duoc dung ciia nd, hodc hdn
hop cua ching c6 thé c6 mit trong ché phim dang 16ng véi luong nim trong khodng
tir 1,5% khdi lugng dén 2,5% khdi lugng.

Theo mét sb phuong an, hop chit c6 cong thire (I), mudi duoc dung cia no,
hosc hdn hop cua chung, ¢6 ndng do nam trong khoang tir Smg/ml dén 50mg/ml trong
ché phém dang long. Vi du, hop chét c6 cong thire (I), mubi duge dung cua no, hodc
hdn hop cua ching, cé thé c6 ndng d6 ndm trong khoang tr 15mg/ml dén 35mg/ml
trong ché pham dang 16ng. Theo mot s6 phuong 4n, hop chit ¢6 cong thic (I), mudi
duoc dung ciia né, hogc hdn hop cua ching, ¢é ndéng dd khoang 20mg/ml trong ché
pham dang 16ng.

Chét hoa tan ¢6 thé duoc chon tir nhém bao gém xyclodextrin, glycol, glyxerol,
va hon hop cua chung. Theo mot sb phuong 4n, chat hoa tan 1a xyclodextrin. Vi dy,
chit hoa tan c¢6 thé dwgc chon tir nhém bao gdm dén xuat B-xyclodextrin, y-
xyclodextrin, va hdn hop cua ching. Theo mot sé phuong 4n, chét hoa tan 13 hydroxy
alkyl-y-xyclodextrin. Chét hoa tan c6 thé 13 B-xyclodextrin dugc chon tir nhém bao
gdm hydroxy alkyl-B-xyclodextrin, sulfoalkyl ete-B-xyclodextrin, va hdn hop cua
ching. Theo mdt s6 phuong 4n, chit hoa tan 13 hydroxypropyl-p-xyclodextrin.

Theo mot s phuong 4n, chit hoa tan c6 mait trong ché pham dang long véi
lugng nam trong khoang tr 5% khéi lugng dén 35% khdi luong. Vi du, chit hoa tan c6
thé c6 mit trong ché phdm dang 16ng véi lugng nam trong khoang tir 13% khéi lugng
dén 17% khoi lugng.

Ché phém dang 16ng cé thé con chira chit dém. Theo mot ) phuong an, chét
dém bao gém it nhat mot chit trong s6 chét dém xitrat, chit dém lactat, chat dém

phosphat, chit dém maleat, chit dém tartrat, chét dém sucxinat, hodc chit dém axetat.
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Theo mdt s6 phuong an, chit dém bao g@)m it nhat mot chét trong sb lithi lactat, natri
lactat, kali lactat, canxi lactat, lithi phosphat, natri phosphat, kali phosphat, canxi
phosphat, lithi maleat, natri maleat, kali maleat, canxi maleat, lithi tartrat, natri tartrat,
kali tartrat, canxi tartrat, lithi sucxinat, natri sucxinat, kali sucxinat, canxi sucxinat,
lithi axetat, natri axetat, kali axetat, hodc canxi axetat. Chét dém c6 thé 1a chat dém
xitrat. Chat dém xitrat c6 thé bao gom it nhat mot chét trong s6 lithi xitrat monohydrat,
natri xitrat monohydrat, kali xitrat monohydrat, canxi xitrat monohydrat, lithi xitrat
dihydrat, natri xitrat dihydrat, kali xitrat dihydrat, canxi xitrat dihydrat, lithi xitrat
trihydrat, natri xitrat trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, lithi xitrat
tetrahydrat, natri xitrat tetrahydrat, kali xitrat tetrahydrat, canxi Xitrat tetrahydrat, lithi
xitrat pentahydrat, natri xitrat pentahydrat, kali xitrat pentahydrat, canxi xitrat
pentahydrat, lithi xitrat hexahydrat, natri xitrat hexahydrat, kali xitrat hexahydrat,
canxi xitrat hexahydrat, lithi xitrat heptahydrat, natri xitrat heptahydrat, kali xitrat
heptahydrat, hodc canxi xitrat heptahydrat. Theo mt s6 phuong én, chit dém bao gém
it nhat mot chét trong sd natri xitrat monohydrat, kali xitrat monohydrat, canxi xitrat
monohydrat, natri xitrat dihydrat, kali xitrat dihydrat, canxi xitrat dihydrat, natri xitrat
trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, natri xitrat tetrahydrat, kali xitrat
tetrahydrat, canxi xitrat tetrahydrat, natri xitrat pentahydrat, kali xitrat pentahydrat,
canxi xitrat pentahydrat, natri xitrat hexahydrat, kali xitrat hexahydrat, canxi xitrat
hexahydrat, natri xitrat heptahydrat, kali xitrat heptahydrat, hodc canxi xitrat
heptahydrat.

Theo mét s6 phuong 4n, chit dém 13 natri xitrat dihydrat.

Chét dém c6 thé c6 mit trong ché phim dang long v6i lwgng ndm trong khodng
tir 0,1% khdi lugng dén 5% khdi lugng.

Theo mét sé phuong 4n, ché pham c6 do pH nim trong khoang tir 2 dén 7. Vi
du, ché phdm c6 thé c6 d6 pH nim trong khoang tir 3 dén 4. Theo mot sd phuong 4n,
ché phdm c6 do pH bang khoang 3,5.

Theo mot s6 phuong 4n, d6 pH ciia ché pham dang 16ng dugc diéu chinh. Theo
mot sb phuong &n nay, ché phém chtra bazo. Vi du, bazo cé thé 12 mot hoic nhiéu hop
chét trong sb xitrat, lactat, phosphat, maleat, tartrat, sucxinat, axetat, cacbonat, va
hydroxit. Theo mdt s& phuong 4n, ché phim chira it nhat mot hop chat trong sd lithi
lactat, natri lactat, kali lactat, canxi lactat, lithi phosphat, natri phosphat, kali phosphat,
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canxi phosphat, lithi maleat, natri maleat, kali maleat, canxi maleat, lithi tartrat, natri
tartrat, kali tartrat, canxi tartrat, lithi sucxinat, natri sucxinat, kali sucxinat, canxi
sucxinat, lithi axetat, natri axetat, kali axetat, canxi axetat, natri cacbonat, kali
cacbonat, canxi cacbonat, natri bicacbonat, kali bicacbonat, canxi bicacbonat, natri
hydroxit, kali hydroxit, canxi hydroxit, hoac hdn hop cta ching. Theo mot sd phuong
4n, bazo 12 hop chat xitrat. Xitrat c6 thé 1a it nhat mot hop chét trong so lithi xitrat
monohydrat, natri xitrat monohydrat, kali xitrat monohydrat, canxi xitrat monohydrat,
lithi xitrat dihydrat, natri xitrat dihydrat, kali xitrat dihydrat, canxi xitrat dihydrat, lithi
xitrat trihydrat, natri xitrat trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, lithi
xitrat tetrahydrat, natri xitrat tetrahydrat, kali xitrat tetrahydrat, canxi xitrat tetrahydrat,
lithi xitrat pentahydrat, natri xitrat pentahydrat, kali xitrat pentahydrat, canxi xitrat
pentahydrat, lithi xitrat hexahydrat, natri xitrat hexahydrat, kali xitrat hexahydrat,
canxi xitrat hexahydrat, lithi xitrat heptahydrat, natri xitrat heptahydrat, kali xitrat
heptahydrat, hodc canxi xitrat heptahydrat. Theo mot sé phuong 4n, ché phim dang
long chira it nhit mot hop chét trong sb natri xitrat monohydrat, kali xitrat
monohydrat, canxi xitrat monohydrat, natri xitrat dihydrat, kali xitrat dihydrat, canxi
xitrat dihydrat, natri xitrat trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, natri
xitrat tetrahydrat, kali <xitrat tetrahydrat, canxi xitrat tetrahydrat, natri Xitrat
pentahydrat, kali xitrat pentahydrat, canxi xitrat pentahydrat, natri xitrat hexahydrat,
kali xitrat hexahydrat, canxi xitrat hexahydrat, natri xitrat heptahydrat, kali xitrat
heptahydrat, hodc canxi xitrat heptahydrat.

Theo mdt s6 phuong 4n, bazo chira natri xitrat dihydrat.

Theo mdt sb phuong 4n, ché pham chita bazo nhu xitrat (vi du, natri xitrat
dihydrat) v6i luong nam trong khoang tir 0,1% khéi lugng dén 5% khéi luong.

Ché phim dang léng c6 thé con chia chét 1am ngot. Theo mot sd phuong 4n,
chét 1am ngot 12 dudng. Pudng nay cb thé 1a sucroza. Theo mdt sé phuong 4n, chét
lam ngot 1a chét 1am ngot dam dic. Chét 1am ngot dam dic c6 thé 13 sucraloza.

Theo mdt sé phuong 4n, cht 1am ngot c6 mit trong ché phdm dang léng véi
lugng ndm trong khoang tr 30% khéi lugng dén 70% khéi lugng. Vi du, chat 1am ngot
c6 thé c¢6 mat trong ché phdm dang long véi lugng nim trong khoang tir 45% khéi
lwong dén 55% khdi lugng.

Ché phém dang 16ng c6 thé con chita chét che vi déng. Theo mdt s6 phuong 4n,
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chit che vi ding c6 mat trong ché phim dang 16ng v6i luong ndm trong khoang tir
0,01% khéi lugng dén 2% khéi luong. Vi du, chét che vi ding c6 thé c6 mit trong ché
phdm dang léng v6i lugng ndm trong khoang tir 0,2% khéi luong dén 0,5% khéi
lugng.

Ché phdm dang long c6 thé con chira chét tao huong vi. Chét tao huong vi c6
thé bao gém it nhAt mot chat trong s6 chét tao huong vi tu nhién, chét tao huong vi trai
cay tu nhién, chét tao huong vi nhan tao, chét tao huong vi trai cdy nhan tao, hodc chét
lam ting huong vi. Theo médt sd phuong an, chit tao huong vi c6 mit trong ché phim
dang 1éng vdi lugng nim trong khoang tir 0,01% khdi luong dén 2% khéi lugng. Vi
du, chét tao huong vi c6 thé c6 mat trong ché phdm dang léng véi lugng nim trong
khoang tir 0,01% khéi luong dén 0,1% khéi luong.

Theo mot sb phuong 4n, ché phim dang 16ng con chira chét tao mau.

Theo mdt sé phwong 4n, ché pham dang 16ng dugc diéu ché tir mudi duge dung
ctia hop chéit c6 cong thic (I). Vi duy, ché phdm dang long c6 thé dugce didu ché tir
mudi hydro sulfat ctia hop chét ¢6 cong thuc (I).

Theo mdt s phuong 4n, ché phim dang long dugce diéu ché tir dang tinh thé

ctia hop chat ¢ cong thic (I). Theo mdt s6 phuong 4n, dang tinh thé c6 cong thirc (I-

HS):
/‘\/\JN;N?
o I

N N o
HN\( H,SO4
F N

- L

oH
I-HS
Séang ché con dé xuét ché pham dang 16ng chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

_N
Z N N
~ ~
HN\(
F N
- Qj\
OH

@

carboxamit ¢ cong thirc (I):

9/148
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mudi duge dung ciia né, hodc hdn hop cua ching. Ché phdm dang 16ng con chua chat
hoa tan va chét dém. Ché phim dang 16ng c¢6 do pH nam trong khoang tir 2,5 dén 5,5.
Hop chét c¢6 cong thuc (1), mubi dugc dung ciia né, hodc hdn hop cua chung, c6 nong
d6 nam trong khoang tir 15mg/ml dén 35mg/ml trong ché phim dang 16ng nay.

Theo mot sé phuong 4n, ché pham dang 16ng c6 do pH nim trong khodng tir 3
dén 4.

Theo mdt s6 phwong 4n, chit dém 13 natri xitrat dihydrat.

Séng ché con d& xuit ché phdm dang long chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

_N
Z N \
N S
N7 N o
HN\(
F N
- Q\
OH

@

mudi duge dung ciia né, hodc hon hgp cua ching. Ché phdm dang l6ng con chta chét

carboxamit ¢ cong thuc (I):

hoa tan va bazo. Ché phdm dang 1éng c6 do pH nam trong khoang tir 2,5 dén 5,5. Theo
mot s6 phuong 4n, bazo 1a hop chét xitrat (vi du, natri xitrat). Hop chét c6 cong thirc
(I), mudi duge dung cua nd, hodc hdn hop cuia chung, cé nbéng do nam trong khoang tlr
15mg/ml dén 35mg/ml trong ché pham dang 1ong nay.

Theo mot s& phwong 4n, ché phim dang 1ong c6 d6 pH nam trong khoéang tir 3
dén 4.

Theo mot sd phuong 4n, bazo chira natri xitrat dihydrat.

Sang ché con dé xuét ché pham dang 16ng chta hop chét (S)-N-(5-(R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

_N
Z >N N
~ ~
N o)
HN\(
F N

OH
@

carboxamit ¢ cong thuc (I):

N

10
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mudi duge dung ciia né, hodc hdn hop cua ching. Ché phim dang l6ng chira chét hoa
tan, chit dém, chét 1am ngot, chét che vi déng, va chét tao huong vi. Ché phém dang
1ong nay c6 d6 pH nam trong khoang tir 3 dén 4. Hop chét c6 cong thue (D), mubi duoc
dung ctia n6, hodc hdn hop cua ching, c6 ndng do ndm trong khoang tir 15mg/ml dén
35mg/ml trong ché pham dang 16ng nay.

Theo mdt s6 phuong 4n, chat dém 1a natri xitrat dihydrat.

Theo mdt s6 phuong 4n, chit 1am ngot 14 sucroza.

Séang ché con dé xuit ché pham dang long chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

carboxamit c6 cong thirc (I):

@

mudi dugc dung ciia né, hogic hdn hgp cua ching. Ché phdm dang léng chira chét hoa

tan, bazo, chit lam ngot, chét che vi dang, va chét tao huong vi. Ché phém dang long
¢6 d6 pH ndm trong khoang tir 3 dén 4. Theo mot sd phuong 4n, bazo 1a hop chét
xitrat (vi duy, natri xitrat). Hop chét c6 cong thire (1), mudi duoc dung ctia nd, hodc hén
hgp cua ching, co6 ndng d6 nim trong khoang tir 15mg/ml dén 35mg/ml trong ché
pham dang 16ng nay.

Theo mét sé phuong 4n, bazo chira natri xitrat dihydrat.

Theo mot s6 phuong an, chit lam ngot 1a sucroza.

Séang ché con dé xuét ché pham dang l6ng chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-

_N
72\ N
~ ~
NT N o
HN\(
F N
F L
OH

carboxamit c6 cong thtrc (I):

11
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@

mudi duge dung ciia né, hodc hdn hop cia ching. Ché phdm dang 16ng nay chira chét
hoa tan c6 mit voi lugng ndm trong khodng tir 5% khdi lwong dén 35% khéi luong va
chit dém c6é mit véi lugng nim trong khoéng tir 0,1% khéi lugng dén 5% khéi luong.
Ché pham dang léng c6 d6 pH nam trong khoang tr 2,5 dén 5,5. Hop chét c6 cong
thue (1), mubi dugc dung cia né, hodc hdn hop cua ching, c6 ndng dod nim trong
khoéng tir 20mg/ml dén 30mg/ml trong ché phdm dang 16ng nay.

Séng ché con d& xuat ché phdm dang 16ng chira hop chét (S)-N-(5-((R)-2-(2.5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

carboxamit ¢ cong thtrc (I):

~N
Z\ \
~ ~

N TN o
HN
X
i <J\OH
@

mubi dugc dung ciia n6, hodc hdn hgp cua ching. Ché phim dang léng chira chét hoa
tan ¢6 mat voi lugng ndm trong khoang tir 5% khdi luong dén 35% khdi lugng; chét
dém c6 mat v6i luong nam trong khoang tir 0,1% khdi lwong dén 5% khdi lugng; chat
lam ngot c6 mét va4i lugng nam trong khoang tir 30% khéi lwgng dén 70% khdi lugng;
chét che vi déng c6 mit v6i lugng nam trong khoang tr 0,2% khéi lwong dén 0,5%
khéi lwong; va chét tao huong vi ¢6 mét véi lugng nam trong khoang tir 0,01% khoi
luong dén 2% khdi lugng. Ché phdm dang 16ng c6 d6 pH nam trong khoang tir 2,5 dén
5,5. Hop chét ¢6 cong thirc (1), mudi duoc dung cta no, hodc hdn hop cua ching, c6
ndng d6 ndm trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng nay.
Sang ché con dé xuét ché phdm dang 16ng chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-

carboxamit cé cong thirc (I):

12
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N N

_N
ZZN N
N =~

(6]
o
i <j\OH
0

mudi dugc dung ciia né, hogc hdn hgp cta ching. Ché phdm dang l6ng nay chira chét
hoa tan c6 mit v6i luong nim trong khoang tir 5% khdi lugng dén 35% khdi luong;
bazo c6 mat véi luong nam trong khoang tir 0,1% khdi lugng dén 5% khdi lugng; chét
1am ngot ¢6 mat véi lugng ndm trong khoang tir 30% khdi lugng dén 70% khoi lugng;
chét che vi déng c6 mat voi lugng ndm trong khoang tr 0,2% khdi luong dén 0,5%
khéi lugng; va chét tao huong vi c6 mit véi luong nim trong khoang tir 0,01% khéi
lwong dén 2% khdi lwong. Ché pham dang 16ng c6 d6 pH ndm trong khoang tir 2,5 dén
5,5. Hop chét c6 cong thic (I), mudi duge dung cua né, hodc hdn hop cta chung, c6
ndng d6 nim trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng nay.
Séng ché con @& xuat ché pham dang long chita hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

carboxamit cé cong thire (I):

~N
ZZ\ N
S Y

N N o
HN\(
F N
OH

@
mudi duge dung cia né, hodc hdn hgp cuia chung. Ché phim dang léng ndy chira chit
héa tan c¢6 mat v6i luong ndm trong khoang tir 5% khdi lugng dén 35% khdi lugng.
Ché phédm dang 16ng cdn chita chat dém 1a natri xitrat dihydrat ¢6 mat voi luong nim
trong khoang tir 0,1% khdi lwong dén 5% khéi lwgng. Ché pham dang 1ong con chia
chat 1am ngot 13 sucroza c6 mit v6i lugng nam trong khodng tir 30% khdi lwong dén
70% khdi luong. Ché phdm dang 1éng con chira chét che vi dang c6 mit voi lugng
nim trong khoang tir 0,2% khéi lugng dén 0,5% khéi lugng. Ché phdm dang léng con

chira chét tao huong vi ¢6 mat véi lugng nam trong khoang tir 0,01% khéi lwong dén

13
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2% khéi lugng. Ché pham dang 1éng ¢6 do pH nim trong khoang tir 3 dén 4. Hop chat
c6 cong thtre (I), mubi dugc dung ciia né, hodc hdn hop cua chung, c6 ndéng d6 nam
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng nay.

Sang ché con dé xuat ché phim dang long chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

carboxamit ¢ cong thirc (I):

N N :N \(No
g L
OH
M

mudi duge dung cia né, hoic hdn hop cta ching. Ché phém dang léng chtra chét hoa
tan ¢6 mat v6i luong ndm trong khoang tr 5% khdi lugng dén 35% khdi luong. Ché
pham dang 16ng con chita bazo chtra natri xitrat dihydrat c6 mt v6i lugng nim trong
khoang tir 0,1% khdi lugng dén 5% khéi luong. Ché phdm dang 16ng con chira chét
lam ngot 1a sucroza c6 mét véi lugng nim trong khoang tir 30% khéi lugng dén 70%
khéi lugng. Ché phdm dang 1éng con chua chit che vi déng ¢6 mat v6i lugng nim
trong khoang tir 0,2% khéi lugng dén 0,5% khdi luong. Ché pham dang 16ng con chira
chit tao huong vi c6 mit voi lwong nam trong khoang tir 0,01% khéi luong dén 2%
khéi lugng. Ché phim dang 1ong nay c6 do pH nim trong khoang tir 3 dén 4. Hop chat
c6 cong thuc (1), mubi dugc dung cta né, hodc hdn hop cta ching, cé ndng d6 nam
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng nay.

Séng ché con dé xuit ché phém dang long chtra hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

carboxamit cé cong thirc (I):

14
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)

mubi duge dung cia n6, hodc hdn hop cua ching. Ché phdm dang 16ng nay chira chat
hoa tan ¢6 mit v6i lugng ndm trong khodng tir 5% khdi lwong dén 35% khéi luong.
Ché pham dang 16ng con chira natri xitrat dihydrat c6 mt voi luong nam trong khoang
tir 0,1% khéi luong dén 5% khéi luong. Ché phdm dang long con chira cht lam ngot
1a sucroza c6 mit v6i lwong nam trong khoang tir 30% khdi lwong dén 70% khdi
lwong. Ché pham dang 16ng con chira chét che vi ddng c6 mit véi lugng nim trong
khoang tir 0,2% khéi luong dén 0,5% khdi lugng. Ché phdm dang 16ng con chira chét
tao huong vi ¢6 mét véi luong nam trong khoang tir 0,01% khéi luong dén 2% khdi
lwong. Ché pham dang 16ng nay c6 do pH nim trong khoang tir 3 dén 4. Hop chét ¢6
cong thuec (), mudi duge dung cia nd, hoic hdn hgp cia ching, ¢6 ndng do ndm trong
khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng nay.

Céac ché pham dang long duge dé xuét & day c6 thé dugc diéu ché tir dang tinh
thé ctia hop chét c6 cong thire (I), dang nay c6 cong thire (I-HS):

Z N

N’\

X \
N o)
HN\( H,S04
F N
- L

OH

N

I-HS

Theo mét sé phuong 4n, dang tinh thé ¢c6 thé dugc dic trung bsi viée cd cac dinh
nhidu xa trén dd thi nhidu xa bot tia X (X-ray powder diffraction: XRPD) (c6 goc 26°)
bing 8,4+0,2, 20,7+0,2, 23,1+0,2, va 24,0£0,2. Theo mt s6 phuong én, dang tinh thé
duoc dic trung boi viée cd cac dinh nhidu xa XRPD (c6 goc 26°) bang 10,7+0,2,
18,402, 20,7+0,2, 23,1+0,2, va 24,0+0,2. Theo mét s phuong 4n, dang tinh thé duoc
dic trung boi viée c¢6 cac dinh nhiéu xa XRPD (c6 gbc 20°) bang 10,7+0,2, 18,4+0,2,
19,240,2, 20,2+0,2, 20,7+0,2, 21,5+0,2, 23,1+0,2, va 24,0+0,2. Theo mot ) phuong
4n, dang tinh thé duoc dic trung béi viée ¢ cac dinh nhiéu xa XRPD (c6 goc 26°)
bing 10,7+0,2, 15,3+0,2, 16,5+0,2, 18,4+0,2, 19,2+0,2, 19,9+0,2, 20,2+0,2, 20,70,2,
21,5+0,2, 22,140,2, 23,1£0,2, 24,0+0,2, 24,4+0,2, 25,6+0,2, 26,5+0,2, 27,6+0,2,
28,2+0,2, 28,7+0,2, 30,8+0,2, va 38,5+0,2.

Sang ché con mo ta phuong phép diéu tri bénh ung thu & bénh nhéan can didu tri.

Phuong phép nay bao gdm bude xac dinh bénh nhén cAn diéu tri ¢6 chimg khé nudt va

15
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cho bénh nhéan nay sur dung luong hiru hiéu c6 tic dung didu tri cia ché pham dang
1ong duge dé xuét & day.

Séng ché con md ta phuong phéap diéu tri bénh ung thu & bénh nhéan can diéu tri,
phuong phép nay bao gdm budc x4c dinh bénh nhan can diéu tri ¢6 ching kho nudt,
xé4c dinh xem bénh ung thu ndy c6 phai qua trung gian Trk kinaza hay khong va néu
bénh ung thu nay duge x4c dinh 1a trung gian bdi Trk kinaza, cho bénh nhan sir dung
lugng hitu hiéu c6 tac dung didu tri cua ché pham dang 16ng dugc dé xuét & day. Sang
ché cling mo ta phuong phép diéu tri bénh ung thu & bénh nhén can diéu tri, phuong
phap nay bao gdm budc xac dinh bénh nhan can diéu tri c6 ching kho nudt, khi xéac
dinh dugc bénh ung thu qua trung gian Trk kinaza, cho bé¢nh nhén nay sir dung lugng
hitu hiéu c6 tac dung diéu tri cta ché phém dang long dugc dé xuit ¢ day.

Séng ché ciing mo ta phuong phép diéu tri bénh ung thu ¢ bénh nhén can dieu
tri, phuong phap nay bao gdm budc cho bénh nhén sir dung lugng hiru hiéu c6 tac
dung didu tri ciia ché pham dang 10ng nhu dugc dé xuét o day

Theo mdt s phuong 4n, bénh ung thu duge chon tir nhém bao gdm bénh ung
thu vung dau va cb, bénh ung thu hong, bénh ung thu thuc quan, hodc t6 hop cua céc
bénh nay.

Theo mdt sé phuong 4n, bénh nhan 1a tré nho, tré em, thanh thiéu nién, hodc
ngudi 16n tudi.

Sang ché ciing md ta phuong phap diéu tri bénh ung thu & ddi tugng can didu
tri. Phuong phap nay bao gém budc xé4c dinh xem bénh ung thu nay c6 lién quan voi
va/hodc c6 mdt hodc nhiéu d4u hiéu trong s6 su biéu hién qua muec, sy hoat héa, su
khuéch dai, va su dot bién cua Trk kinaza hay khong va néu bénh ung thu nay dugc
x4c dinh 13 cé lién quan véi va/hodc ¢ mot hodc nhiéu d4u hiéu trong s6 su biéu hién
quéa muc, su hoat hoa, sy khuéch dai, va su dot bién ciia Trk kinaza, cho ddi tuong nay
stt dung lugng hitu hiéu c6 tdc dung didu tri cua ché phdm dang 16ng nhu dugc dé xuét
& day. Sang ché ciing mo ta phuong phap diéu tri bénh ung thu & ddi tugng can diéu
tri. Phuong phap nay bao gdm budc xac dinh bénh ung thu 6 lién quan v6i vashodc co
mot hoac nhiéu dau hiéu trong s6 su biéu hién qua mirc, sy hoat hoa, su khuéch dai, va
su dot bién cua Trk kinaza hay va cho dbi twong nay s dung lugng hitu hiéu c6 tac
dung diéu tri cia ché pham dang long nhu dugc dé xuat & day.

Séang ché cling md ta phuong phap diéu tri bénh ung thu & ddi tugng can didu
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tri, phuong phép nay bao gdm budc x4c dinh xem bénh ung thu ¢6 phdi qua trung gian
Trk kinaza hay khong, va néu bénh ung thu nay dugce xac dinh la trung gian boi Trk
kinaza, cho d6i tuong st dung lugng hitu hiéu c6 tac dung dilu tri cua ché phém dang
1ong nhu duge dé xuit & day. Sang ché cling mo ta phuong phap diéu tri bénh ung thu
& dbi twong cin diéu tri, phuong phap nay bao gdm budc xac dinh bénh ung thu trung
gian boi Trk kinaza, va cho d6i tuong nay st dung lugng hitu hiéu c6 tic dung diéu tri
cta ché phdm dang 1éng nhu dugc dé xuét ¢ day.

Sang ché ciing md ta phuong phap didu tri bénh cho ddi twong. Phuong phap
nay bao g(‘A)m budce tién hanh thir nghiém trén mau thu duogc tir d6i tuong dé xac dinh
xem d6i twong nay c6 bi rdi loan diéu hoa cua gen NTRK, protein Trk, hodc su biéu
hién hodc ndng d6 cua ching hay khong. Phuong phép nay cling bao gdm budce cho
d6i tuong da duogc xé4c dinh 12 c6 su r6i loan didu hoa ctia gen NTRK, protein Trk,
hodc su biéu hién ho#c hoat tinh, hodc ndng dd ctia ching, st dung luong hitu higu c6
tac dung didu tri ctia ché pham dang 16ng nhu dugc dé xuat & day.

Theo mot s6 phuong an, su rdi loan didu hoa ctia gen NTRK, protein Trk, hodc
su biéu hién hodc ndng do cua ching 1a sy dich mé cia nhiém séc thé gdy ra sy dich
mé cua protein dung hop Trk. Protein dung hop Trk c6 thé dugc chon tir nhém bao
gdm: TP53-TrkA, LMNA-TrkA, CD74-TrkA, TFG-TrkA, TPM3-TrkA, NFASC-
TrkA, BCAN-TrkA, MPRIP-TrkA, TPR-TrkA, RFWD2-TrkA, IRF2BP2-TrkA,
SQSTMI1-TrkA, SSBP2-TrkA, RABGAPIL-TrkA, C180RF8-TrkA, RNF213-TrkA,
TBC1D22A-TrkA, C200RF112-TrkA, DNER-TrkA, ARHGEF2-TrkA, CHTOP-
TrkA, PPL-TrkA, PLEKHAG6-TrkA, PEAR1-TrkA, MRPL24-TrkA, MDM4-TrKA,
LRRC71-TrkA, GRIPAP1-TrkA, EPS15-TrkA, DYNC2HI-TrkA, CEL-TiKA,
EPHB2-TrkA, TGF-TrkA, NACC2-TrkB, QKI-TrkB, AFAP1-TrkB, PAN3-TrkB,
SQSTM1-TrkB, TRIM24-TrkB, VCL-TrkB, AGBL4-TrkB, DAB2IP-TrkB, ETV6-
TrkC, BTBD1-TrkC, LYN-TrkC, RBPMS-TrkC, EML4-TrkC, HOMER2-TrkC, TFG-
TrkC, FAT1-TrkC, va TEL-TrkC.

Theo mot sb phuong an, su r6i loan diéu hoa cta gen NTRK, protein Trk, hodc
su biéu hién hodc hoat tinh cua chung 12 mot hodc nhidu dot bién diém trong gen. Gen
NTRK c6 thé 12 gen NTRK1, va mdt hodc nhiéu dot bién diém trong gen NTRK1 ¢6
thé gay ra su dich mi cua protein TrkA c6 su thay thé ctia mot hodc nhiéu vi tri axit

amin sau: 33, 336, 337, 324, 420, 444, 517, 538, 649, 682, 683, 702, va 1879.
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Theo mét‘sé phuong an, mot hodc nhidu dot bién diém trong gen NTRK1 gy
ra su dich ma cua protein TrkA cé mdt hodc nhiéu su thay thé axit amin sau: R33W,
A336E, A337T, R324Q, R324W, V420M, R444Q, R444W, G517R, G517V, K538A,
R649W, R649L, R682S, V683G, R702C, va C1879T.

Céc d4u hiéu va vu diém cua sang ché duoc mé ta va khong giGi han trong phan
ban chat k¥ thuat cta sang ché nay va phin mo ta chi tiét sau day. Nhiéu dau hiéu va
wu didm khac s& trd nén rd rang voi ngudi ¢ hidu biét trung binh trong linh vuc nay

khi xem xét phan hinh v&, mo ta va yéu cau bao ho kem theo.

MO ta vin tit cac hinh vé

Fig.1 thé hién do thi nhi€u xa bot tia X (X-ray powder diffraction: XRPD) cia
dang tinh thé (c6 cong thirc I-HS) diéu ché duoc theo Vi du 2, theo mdt phuong 4n ctua
sang ché.

Fig.2 thé hién profin thu dugc tir thiét bi phan tich nhiét trong/nhiét vi sai dong
thoi (thermogravimetric/differential thermal analyzer: TG/DTA) cia dang tinh thé (c6
cong thurc I-HS) diéu ché dugc theo Vi du 2, theo mot phuong 4n cia sang ché.

Fig.3 thé hién profin thu dugc tir phép do nhiét lugng bang tia quét vi phan
(differential scanning calorimetry: DSC) cua dang tinh thé (c6 cong thuc I-HS) didu
ché duoc theo Vi du 2, theo mot phuong an cua sang ché.

Fig.4A va Fig.4B thé hién hinh anh thu dugc tir kinh hién vi 4nh sang phan cuc
(polarized light microscopy: PLM) cua dang tinh thé (c6 cong thic I-HS) didu ché
duoc theo Vi du 2 dudi A) 4nh sang khong phén cuc va (B) 4nh sing phan cyc, theo
mdt sé phuong 4n clia sang ché.

Fig.5 thé hién profin dudng ding nhiét hap hoi dong hoc (dynamic vapor
sorption: DVS) cta dang tinh thé (c6 cong thirc [-HS) diéu ché duoc theo Vi du 2, theo
mot phuong 4n cua sang ché.

Fig.6 thé hién profin phd hong ngoai (infrared: IR) cua dang tinh thé (c6 cong
thirc I-HS) didu ché dugc theo Vi du 2, theo mdt phuong 4n clia sdng ché.

Fig.7 thé hién dd thi XRPD cua dang bazo tw do vo dinh hinh cta hop chat c6
cong thirc I, theo mt phuong 4n cua sang ché.

Fig.8 thé hién b thi nhidu xa bot tia X (XRPD) cta dang tinh thé (c6 cong thic
I-HS).
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Fig.9 thé hién so dd huéng dan quy trinh bao ché ché phdm dang dung dich
dung cho tré em cua dang tinh thé (c6 cong thirc I-HS).

Fig.10 13 tap hop 6 hinh &nh chup cong hudng tir (magnetic resonance: MR) thé
hién nfio va cd clia bénh nhan dugc chin doan 12 mac bénh sacom soi tré em. Hinh (A)
va (B) 14 anh chup MR cia ndo va c¢d cho thiy khéi ting twong phan c6 kich thudce
20mm x 19mm x 18mm lién quan dén nén xuwong so cua hd so gifra, ngay trudc va
dudi cAu tric tai trong & thoi diém 5 tudn sau khi phau thuat cét bo. Hinh (C) va (D) 1a
hinh anh MR cua ndo va cb thé hién su giam dang ké kich thudc va mic do ting twong
phan ciia khéiu theo thdi gian 12 hon 90% so véi thoi diém ban dau khi két thic lidu
trinh 1 (ngay 28) khi bénh nhéan dugc cho st dung mudi hydro sulfat ctia hop chét (S)-
N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5 -a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit, hai ]an mdi ngay (BID). Hinh (E) va (F) 1a hinh anh
MR ciia nfio va cb dugc chup khi két thuc liéu trinh 2, cac hinh anh nay khéng dinh su
giam kich thuéc va cho thay su giam murc d§ twong phan lién tuc, diéu nay khang dinh
su dap ung mot phan.

Fig.11 thé hién danh muc trinh ty cta polypeptit TrkA kiéu dai lam vi dy
(SEQID NO: 1).
Fig.12 thé hién danh muc trinh tu cua polypeptit TrkA kiéu dai 1am vi du

(SEQID NO: 2).

Fig.13 thé hién danh muc trinh ty cua polypeptit TrkA kiéu dai 1am vi du (SEQ
ID NO: 3).

MO ta chi tiét sang ché

Sang ché dé cap dén ché pham dang léng chua hop chét (S)-N-(5-(R)-2-(2,5-
diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-
carboxamit, mubi duoc dung ctia né, hodc hdn hop cua ching, va mé ta viée sir dung
cac chdm dang 1éng nay trong viéc diéu tri chimg dau, tinh trang viém, bénh ung thu,
va mot s6 bénh nhiém khuén.

Sang ché dé xuét ché pham dang 16ng chta chét hoa tan va hop chét (S)-N-(5-
((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit ¢6 cong thurc (I):
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mudi duoc dung cua nd, hodc hon hop cua chung.

Theo mdt sd phuong 4n, hop chéat c¢6 cong thire (I), mubi dugc dung ctia nd,
hoac hdn hop cua chung, c6 thé c6 mit trong ché phim dang long véi lwong nam trong
khoang tir 0,5% khéi luong dén 7%, nim trong khoang tir 1% khéi lugng dén 3% khoi
luong, hodc nam trong khoang tr 1,5% khéi luong dén 2,5% khdi lugng. Vi du, hop
chét c6 cong thire (I), mubi duge dung cua nd, hodc hdn hop cua chung cé thé c6 mat
trong ché pham dang 16ng v&i lwong khoang 0,5% khdi lwong, 1% khéi lugng, 2%
Kkhéi lugng, 3% khéi luong, 4% khéi lugng, 5% khdi luong, 6% khoi lugng, hodc
khoéang 7% khéi lwong. Theo mot sd phuong 4n, hop cht c6 cong thue (I), mudi duoc
dung cua nd, hodc hdn hop cua ching cb thé c6 mat trong ché phdm dang 1ong v&i
lwong khoang 2% khdi lugng.

Theo mét s6 phwong 4n, hop chét c6 cong thire (1), mubi dugc dung cta nd,
hodc hdn hop cua chiing, ¢6 ndng d6 ndm trong khoang tir Smg/ml dén 50mg/ml, ndm
trong khoang tir 15mg/ml dén 35mg/ml, hodc nim trong khoang tir 20mg/ml dén
30mg/ml trong ché phdm dang 16ng. Vi dy, hop chét c6 cong thirc (1), mudi dugc dung
cta nd, hodc hén hop cua ching co6 thé c6 nébng do khoang 5Smg/ml, 10mg/ml,
15mg/ml, 20mg/ml, 25mg/ml, 30mg/ml, 35mg/m, 40mg/ml, 45mg/ml, hodc khoang
50mg/ml trong ché phdm dang 16ng. Theo mot s6 phuong 4n, hop chét c6 cong thirc
@, mudi duoc dung clia nd, hodc hdn hop cua chung ¢ thé c6 mat véi n?)ng do
khoang 20mg/ml trong ché pham dang long.

Céc ché phdm duoc d& xut & day c6 thé chira chat hoa tan c6 tac dung 1am tang
d6 tan cta hop chat ¢6 cong thire (1), mudi dugc dung ctia nd, hodc hdn hop cua
chung. Chéit hoa tan 1a hop chét hiru co phan cuc c6 mdt hodc nhiéu nhém hydroxyl.
Chét hoa tan cling ¢6 kha ning lam cho ndéng do ctia hop chét ¢6 cong thuc (I) dat
dwoc cao hon (vi du, bazo tu do) trong dung dich nude so v6i khi hoa tan trong pha
nuéc cua hop chit ¢6 cong thie (I) trong khoang d pH tuong ty ma khong c6 chat
hoa tan. Chét hoa tan c¢6 thé bao gom, vi du, xyclodextrin, glycol, glyxerol, polyetylen
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glycol, hé giai phéng dugc chét ty nhil hoa (self-emulsifying drug delivery system:
SEDDS), hodc hdn hgp cta ching.

Theo mét sé phwong 4n, xyclodextrin cé thé bao gém a-xyclodextrin, dan xuét
B-xyclodextrin, d&n xuét 8-xyclodextrin, y-xyclodextrin, hogc hon hop dan xuét cia
chiing. Vi du, chét hoa tan c6 thé 1a xyclodextrin. Chét hoa tan c6 thé bao gdm din
xuét p-xyclodextrin, y-xyclodextrin, hogdc hdn hop cta chung. Vi du, chét hoa tan c6
thé 13 hydroxy alkyl-y-xyclodextrin. Theo mot s phuong 4n, chat hoa tan 1a B-
xyclodextrin bao gdm it nhit mot hop chit trong s6 hydroxy alkyl-B-xyclodextrin (vi
du, hydroxypropyl-B-xyclodextrin) hodc sulfoalkyl ete-B-xyclodextrin (vi du,
sulfobutyl ete-B-xyclodextrin). Vi du, chit hoa tan dang léng c6 thé 1a hydroxypropyl-
B-xyclodextrin. Theo mot s6 phuong 4n, xyclodextrin 1 CAVASOL® W7 HP
(hydroxypropyl-B-xyclodextrin). Theo mot s6 phuong 4n, xyclodextrin la
KLEPTOSE® HP (hydroxypropyl-B-xyclodextrin). Theo mot s6 phuong 4n,
xyclodextrin 12 CAVAMAX® W7 (B-xyclodextrin). Theo mot sb phuong an,
xyclodextrin 18 CAPTISOL® (sulfoalkyl ete-B-xyclodextrin). Theo mot s6 phuong an,
xyclodextrin 13 CAVASOL® W7 M (metyl-B-xyclodextrin). Theo mot sd phwong én,
xyclodextrin 128 CAVASOL® W38 HP (hydroxypropyl-y-xyclodextrin). Theo mot 5O
phuong 4n, xyclodextrin 1a CAVAMAX® W8 (y-xyclodextrin). Theo mot sd phuong
an, xyclodextrin 1a CAVAMAX® W6 (a-xyclodextrin).

Hé SEDDS 12 hdn hgp déng hudng cua cac dAu, chét hoat dong bé mit, dung
moi va déng dung mdi/chat hoat dong bé mit, c6 thé dugc st dung dé cai thién mirc do
hép thu qua duong miéng cua cac hop chét 12 duge chét c6 tinh ua chat béo cao. Vi du,
xem tai liu: Tarate, B. et al., Recent Patents on Drug Delivery & Formulation (2014)
Vol. 8.

Theo mot sé phuong an, phan tir poly(etylen glycol) la polyme mach thang.
Phan tir lugng cua PEG mach thing nay c6 thé nam trong khoang tir 1000 Da dén
100000 Da. Vi du, PEG mach théng dugc sit dung & ddy c6 thé c6 phan t lugng
khoang 100000 Da, 95000 Da, 90000 Da, 85000 Da, 80000 Da, 75000 Da, 70000 Da,
65000 Da, 60000 Da, 55000 Da, 50000 Da, 45000 Da, 40000 Da, 35000 Da, 30000
Da, 25000 Da, 20000 Da, 15000 Da, 10000 Da, 9000 Da, 8000 Da, 7000 Da, 6000 Da,
5000 Da, 4000 Da, 3000 Da, 2000 Da, hodc 1000 Da. Theo mot sb phuong 4n, phén tir
luong ctia PEG mach thing ndm trong khoang tir 1000 Da dén 50000 Da. Theo mdt sd
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phuong 4n, phén tir lugng cua PEG mach thdng ndm trong khoang tir 1000 Da dén
40000 Da. Theo mdt s6 phuong 4n, phan t luong cia PEG mach thing nim trong
khoang tr 5000 Da dén 40000 Da. Theo mdt s6 phwong 4n, phén tir lugng cia PEG
mach thing nim trong khoang tr 5000 Da dén 20000 Da.

Theo mdt sb phuong 4n, phan tit poly(etylen glycol) 1a polyme mach nhanh.
Phan tir lugng cia PEG mach nhénh c6 thé ndm trong khoang tir 1000 Da dén 100000
Da. Vi du, PEG mach nhanh dugc st dung & diy co thé c¢6 phan tir lugng khoang
100000 Da, 95000 Da, 90000 Da, 85000 Da, 80000 Da, 75000 Da, 70000 Da, 65000
Da, 60000 Da, 55000 Da, 50000 Da, 45000 Da, 40000 Da, 35000 Da, 30000 Da,
25000 Da, 20000 Da, 15000 Da, 10000 Da, 9000 Da, 8000 Da, 7000 Da, 6000 Da,
5000 Da, 4000 Da, 3000 Da, 2000 Da, hoac 1000 Da. Theo mot sb phuong an, phén tir
lwgng ciia PEG mach nhanh ndm trong khoang tir 1000 Da dén 50000 Da. Theo mot s6
phuong 4n, phan tir lugng ciia PEG mach nhanh nam trong khoang tir 1000 Da dén
40000 Da. Theo mot sd phuong 4n, phan tr lwong cia PEG mach nhéanh nam trong
khoang tir 5000 Da dén 40000 Da. Theo mdt s6 phwong &n, phén tir luong cia PEG
mach nhanh nam trong khoang tir 5000 Da dén 20000 Da.

Theo mot sé phuong 4n, chit hoa tan c6 thé ¢6 mat trong ché phim dang 1ong
v6i luong ndm trong khoang tir 5% khdi lugng dén 35% khéi lugng, nam trong khoang
tir 10% khéi luong dén 25% khéi lugng, ndm trong khoang tir 10% khéi lugng dén
20% khéi lugng, hoic ndm trong khoang tir 13% khéi lwong dén 17% khoi lugng. Vi
du, chét hoa tan ¢6 thé c6 mat véi luong khoang 5% khéi luong, 7% khéi luong, 10%
khéi lugng, 13% khéi luong, 15% khéi lugng, 17% khéi luong, 20% khdi lugng, 23%
khéi luong, 26% khéi lugng, 30% khéi lwgng hodc khoang 35% khdi lugng. Theo mot
s6 phuong 4n, chit hoa tan c6 mit trong ché pham dang léng v&i luong 15% khéi
lugng.

Chét dém c6 thé dugc cho thém vao ché phim dang long dé diéu chinh do pH
cta ché pham nay dén do pH mong muén. Theo mdt s6 phuwong 4n, chit dém c6 thé
dwoc cho thém véi lwong dé diéu chinh do pH cua ché pham dén mirc nim trong
khoéang tir 2 dén 7, ndm trong khoang tir 2,5 dén 5,5, hodc ndm trong khoang tir 3 dén
4. Vi du, chit dém c6 thé duge cho thém véi lugng dé diéu chinh do pH ciia ché pham
dén muc khoang 2,0, 2.5, 3,0, 3,5, 4,0, 4,5, 5,0, 6,0, hodc khoang 7,0. Theo mot sb

phuong 4n, chat dém c6 thd dugc cho thém véi lugng dé diéu chinh d6 pH clia ché
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phim dén mic khoang 3,5. Theo mot s6 phuong 4n, chat dém bao gbdm chét dém
xitrat, chat dém lactat, chét dém phosphat, chit dém maleat, chit dém tartrat, chat dém
sucxinat, chit dém axetat, hodc hdn hgp cua chung. Theo mot sb phuong 4an, chét dém
bao gém lithi lactat, natri lactat, kali lactat, canxi lactat, lithi phosphat, natri phosphat,
kali phosphat, canxi phosphat, lithi maleat, natri maleat, kali maleat, canxi maleat, lithi
tartrat, natri tartrat, kali tartrat, canxi tartrat, lithi sucxinat, natri sucxinat, kali sucxinat,
canxi sucxinat, lithi axetat, natri axetat, kali axetat, canxi axetat, hodc hdén hop cua
chung. Theo mot sb phuong an, chit dém 1a chit dém xitrat. Vi du, chét dém xitrat c6
thé bao gdm it nhit mot hop chét trong sd lithi xitrat monohydrat, natri xitrat
monohydrat, kali xitrat monohydrat, canxi xitrat monohydrat, lithi xitrat dihydrat, natri
xitrat dihydrat, kali xitrat dihydrat, canxi xitrat dihydrat, lithi xitrat trihydrat, natri
xitrat trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, lithi xitrat tetrahydrat, natri
xitrat tetrahydrat, kali xitrat tetrahydrat, canxi xitrat tetrahydrat, lithi xitrat
pentahydrat, natri xitrat pentahydrat, kali xitrat pentahydrat, canxi xitrat pentahydrat,
lithi xitrat hexahydrat, natri xitrat hexahydrat, kali xitrat hexahydrat, canxi Xitrat
hexahydrat, lithi xitrat heptahydrat, natri xitrat heptahydrat, kali xitrat heptahydrat,
canxi xitrat heptahydrat, hodc hdn hgp cua ching. Chat dém c6 thé bao gdm natri
xitrat monohydrat, kali xitrat monohydrat, canxi xitrat monohydrat, natri Xitrat
dihydrat, kali xitrat dihydrat, canxi xitrat dihydrat, natri xitrat trihydrat, kali xitrat
trihydrat, canxi xitrat trihydrat, natri xitrat tetrahydrat, kali xitrat tetrahydrat, canxi
xitrat tetrahydrat, natri xitrat pentahydrat, kali xitrat pentahydrat, canxi xitrat
pentahydrat, natri xitrat hexahydrat, kali xitrat hexahydrat, canxi xitrat hexahydrat,
natri xitrat heptahydrat, kali xitrat heptahydrat, hodc canxi xitrat heptahydrat. Theo
mdt s& phwong 4n, chit dém 14 natri xitrat dihydrat.

Theo mdt s6 phuong 4n, chat dém cé mit trong ché pham dang 1ong véi lugng
nam trong khoang tir 0,1% khéi lugng dén 5% khéi lwong, ndm trong khoang tir 0,3%
khéi rong dén 4% khéi luong, ndm trong khoang tir 0,5% khéi luong dén 3,5% khoi
lwong, nam trong khoang tr 0,6% khéi lugng dén 3% khéi lugng, ndm trong khoang tir
0.7% khéi lugng dén 2,5% khéi luong, ndm trong khoang tir 0,7% khéi luong dén
2,0% khéi luong, hoic nim trong khoang tir 0,7% khéi lugng dén 1,5% khdi lugng. Vi
du, chit dém c6 thé c6 mat trong ché pham dang 16ng v6i lugng khoang 0,1% Kkhoi

lugng, 0,3% khéi luong, 0,5% khéi lugng, 0,7% khdi luong, 0,9% khdi luong, 1,1%
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Kkhéi luong, 1,5% khéi luong, 2,0% khéi lugng, 2,5% khéi luong, 3,0% khéi luong,
3,5% khéi luong, 4,0% khéi lugng, hodc khoang 5% khdi lugng. Theo mdt s6 phuong
4n, chit dém c6 mat trong ché pham dang 16ng v6i lwong khoang 0,9% khéi lugng.

b0 pH cua ché pham dang 16ng c6 thé dugc diéu chinh dén mtc mong mubn.
Theo mét s6 phuong an, do pH cua ché phdm c6 thé dugc diéu chinh dé nim trong
khoang tir 2 dén 7, nim trong khoang tr 2,5 dén 5.5, hodc nam trong khoang tir 3 dén
4. Vi du, do pH cua ché phém 6 thé dugc didu chinh dén mtc khoang 2,0, 2.5, 3,0,
3,5, 4,0, 4,5, 5,0, 6,0, hoic khoang 7,0. Theo mot s6 phuong an, do pH ctia ché phdm
duge diéu chinh dén muc khoang 3,5. Theo mdt sb phuong an nay, khi d pH cua ché
pham dang long dugc diéu chinh dén d6 pH mong mudn, ché pham dang 16ng chta
bazo. Theo mdt sb phuong 4an, bazo dugc chon tir xitrat, lactat, phosphat, maleat,
tartrat, sucxinat, axetat, cacbonat, hydroxit, hodc hdn hgp cua chung. Theo mot sb
phuong an, bazo bao gém lithi lactat, natri lactat, kali lactat, canxi lactat, lithi
phosphat, natri phosphat, kali phosphat, canxi phosphat, lithi maleat, natri maleat, kali
maleat, canxi maleat, lithi tartrat, natri tartrat, kali tartrat, canxi tartrat, lithi sucxinat,
natri sucxinat, kali sucxinat, canxi sucxinat, lithi axetat, natri axetat, kali axetat, canxi
axetat, natri cacbonat, kali cacbonat, canxi cacbonat, natri bicacbonat, kali bicacbonat,
canxi bicacbonat, natri hydroxit, kali hydroxit, canxi hydroxit, hodc hdn hop cua
chung. Theo mot s6 phuong 4n, bazo 13 hop chét xitrat. Vi du, xitrat ¢6 thé bao gbm it
nh4t mot hop chét trong sb lithi xitrat monohydrat, natri xitrat monohydrat, kali xitrat
monohydrat, canxi xitrat monohydrat, lithi xitrat dihydrat, natri xitrat dihydrat, kali
xitrat dihydrat, canxi xitrat dihydrat, lithi xitrat trihydrat, natri xitrat trihydrat, kali
xitrat trihydrat, canxi xitrat trihydrat, lithi xitrat tetrahydrat, natri xitrat tetrahydrat, kali
xitrat tetrahydrat, canxi xitrat tetrahydrat, lithi xitrat pentahydrat, natri Xitrat
pentahydrat, kali xitrat pentahydrat, canxi xitrat pentahydrat, lithi Xitrat hexahydrat,
natri xitrat hexahydrat, kali xitrat hexahydrat, canxi xitrat hexahydrat, lithi xitrat
heptahydrat, natri xitrat heptahydrat, kali xitrat heptahydrat, canxi xitrat heptahydrat,
hodc cac hdn hgp cta chung. Bazo ¢6 thé bao gdm natri xitrat monohydrat, kali xitrat
monohydrat, canxi xitrat monohydrat, natri xitrat dihydrat, kali xitrat dihydrat, canxi
xitrat dihydrat, natri xitrat trihydrat, kali xitrat trihydrat, canxi xitrat trihydrat, natri
xitrat tetrahydrat, kali xitrat tetrahydrat, canxi xitrat tetrahydrat, natri Xxitrat

pentahydrat, kali xitrat pentahydrat, canxi xitrat pentahydrat, natri xitrat hexahydrat,
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kali xitrat hexahydrat, canxi xitrat hexahydrat, natri xitrat heptahydrat, kali xitrat
heptahydrat, hodc canxi xitrat heptahydrat. Theo mot sd phuong 4n, bazo chira natri
xitrat dihydrat.

Theo mot sd phwong 4n, bazo ¢6 mét trong ché pham dang 1ong véi luong nim
trong khoang tir 0,1% khéi luong dén 5% khoi luong, nam trong khoang tir 0,3% khoi
lugng dén 4% khéi lugng, ndm trong khoang tir 0,5% khéi lugng dén 3,5% khéi
lwong, nam trong khoang tir 0,6% khéi lwgng dén 3% khdi lugng, ndm trong khoang tir
0.7% khdi Tuong dén 2,5% khéi lwong, ndm trong khoang tir 0,7% khéi lugng dén
2,0% khéi luong, hodc nam trong khoang tir 0,7% khéi lugng dén 1,5% khdi luong. Vi
du, bazo c6 thé c6 mit trong ché phdm dang long v6i lugng khoang 0,1% khéi lugng,
0.3% khéi luong, 0,5% khbi luong, 0,7% khdi lugng, 0,9% khéi lugng, 1,1% khéi
lugng, 1,5% khéi luong, 2,0% khéi luong, 2,5% khdi lugng, 3,0% khoi lugng, 3,5%
khéi luong, 4,0% khéi luong, hodc khoang 5% khéi luong. Theo mot s6 phuong 4n,
bazo c6 mit trong ché phdm dang léng véi lugng khoang 0,9% khéi luong. Vi du,
xitrat ¢6 mit trong ché phim dang long v6i lugng nam trong khoang tir 0,1% khoi
luong dén 5% khdi luong, nam trong khoang tir 0,3% khéi luong dén 4% khdi lugng,
nam trong khoang tr 0,5% khéi luong dén 3,5% khéi luong, nam trong khoang tur
0.6% khéi luong dén 3% khéi lugng, ndm trong khoang tir 0,7% khdi lugng dén 2,5%
khdi luong, nam trong khoang tir 0,7% khdi luong dén 2,0% khdi luong, hodc nam
trong khoang tir 0,7% khdi luong dén 1,5% khdi luong. Theo mot s6 phuong an, xitrat
¢6 thé c6 mit trong ché phém dang long véi lugng khoang 0,1% khéi luong, 0,3%
khéi Tugng, 0,5% khéi luong, 0,7% khdi lugng, 0,9% khéi luong, 1,1% khéi lugng,
1,5% khéi luong, 2,0% khéi luong, 2,5% khéi lugng, 3,0% khdi lwong, 3,5% khoi
luong, 4,0% khéi luong, hodc khoang 5% khéi lugng. Vi du, xitrat ¢6 mat trong ché
pham dang 16ng vé&i lugng khoang 0,9% khéi luong.

Ché pham dang long c6 thé ¢6 d6 pH ndm trong khoang tir 2 dén 8, nam trong
khoang tir 2,5 dén 6, ndm trong khoang tir 3 dén 4, hodc nim trong khoang tir 3 dén 4.
Vi dy, ché phédm dang léng c6 thé c6 dd pH béng khoang 2, 2,3, 3,0, 3,5, 4,0, 4,5, hoéc
khoéng 5. Theo mot s6 phuong én, ché phim nay c6 thé c6 do pH bang khoang 3.5.

Chét 1am ngot c¢6 thé dugc cho thém vao ché phdm dang léng dé 1am cho no it
déng hon hodc c6 vi ngon, hodc ca hai d4u hiéu nay. Céc chét 1am ngot thich hop dé

cho thém vao ché phédm c6 thé bao gdm ca chét 1am ngot ty nhién va chét 1am ngot
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nhén tao. Theo mot s6 phuong 4an, chét 1am ngot 1a chit 1am ngot nhén tao va c6 thé
bao gém chét 1am ngot dam déc hodc chét 1am ngot & muc do cao. Cac chét 1am ngot
dam dac thuong dugc st dung lam chét thay thé duong hoic dang khac cia duong do
chung c6 d6 ngot hon duong nhiéu 14n nhung chi lam tang luong calo rat it hodc
khéng 1am ting lugng nay khi duge cho thém vao thuc pham. Cac chét 1am ngot dam
dic lam vi du bao gém sorbitol, sucroza, cac hgp chét sacarin nhu natri sacarin, cac
hop chét xyclamat nhu natri xyclamat, aspartam, sucraloza, thaumatin, va axesulfam
K. Theo mdt s& phuong 4n, chat lam ngot 1a duong tu nhién. Vi dy, cac duong nhu
monosacarit, disacarit va polysacarit ¢6 thé duoc st dung trong ché pham dang 1dng
duoc dé xudt & diy. Duong co thé bao g@)m xyloza, riboza, glucoza, mannoza,
galactoza, fructoza, dextroza, sucroza, maltoza, tinh bdt dugc thiy phan mot phén
hodc sird ngd, va cac rugu dudng nhu sorbitol, xylitol, manitol, glyxerin, va hdén hop
ctia ching. Theo mdt s6 phuong 4n, ché pham dang long con chua chét 1am ngot. Chét
lam ngot co thé 1a duong. Vi dy, chét 1am ngot ¢ thé 13 sucroza. Vi du, chét 1am ngot
¢6 thé 12 ORA-SWEET®, chit 1am ngot c6 thé bao gdm nudc tinh khiét, sucroza,
glyxerin, sorbitol, va chét tao huong vi; dugc dém axit xitric va natri phosphat; va
duoc bao quan bang metylparaben va kali sorbat. ChAt 1am ngot cling c6 thé 1a chét
lam ngot dam déc. Chét 1am ngot dam dic c6 thé 13 sucraloza. Vi dy, chit 1am ngot c6
thé 12 ORA-SWEET SF®, chit 1am ngot khong chira dudng bao gdm nudc tinh khiét,
glyxerin, sorbitol, natri sacarin, gom xanthan, va chét tao huong vi; dugc dém axit
xitric va natri xitrat; va dugc bao quan béng metylparaben (0,03%), kali sorbat (0,1%),
va propylparaben (0,008%).

Theo mot s6 phuong 4n, chat 1am ngot bao gdm mdt hodc nhiéu chét trong sb
sucroza, glyxerin, sorbitol, va chét tao huong vi. Theo mot s6 phurong 4n nay, chét 1am
ngot con bao gdm axit Xitric va natri phosphat. Theo mot s6 phuong 4n nay, chét 1am
ngot ¢6 thé bao gbm chat bao quéan, nhu metylparaben va kali sorbat. Vi du, chét 1am
ngot bao gﬁ‘)m sucroza, glyxerin, sorbitol, chét tao huong vi, axit xitric, natri phosphat,
metylparaben, va kali sorbat. Theo mot s6 phuong 4n, chét 1am ngot bao gébm mot
hodc nhiéu chét trong sb glyxerin, sorbitol, natri sacarin, gom xanthan, va chit tao
huong vi. Theo mot s6 phuong 4n nay, chét 1am ngot con bao gbm axit xitric va natri
xitrat. Theo mot sb phuong én nay, chit lam ngot bao gdém chit bao quan, nhu

metylparaben, kali sorbat, va propylparaben. Vi du, chit 1am ngot c6 thé bao gdm
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glyxerin, sorbitol, natri sacarin, gdom xanthan, chit tao huong vi, axit xitric va natri
xitrat, metylparaben (0,03%), kali sorbat (0,1%), va propylparaben (0,008%).

Theo mdt s6 phuong 4n, chat 1am ngot c6 mit trong ché pham dang 1ong véi
lugng nam trong khoang tir 30% khéi luong dén 70% khéi lugng, ndm trong khoang tir
35% khéi luong dén 65% khéi lugng, ndm trong khoang tir 40% khdi lugng dén 60%
khdi lugng, hodc nim trong khoang tir 45% khdi lugng dén 55% khoi lwong. Vi du,
chét 1am ngot c6 thé c6 mit trong ché phim dang long véi luong khoang 30% khoi
lwong, 35% khdi luong, 40% khéi lugng, 45% khéi lugng, 50% khéi lugng, 55% khoi
lwong, 60% khdi lugng, 65% khéi lugng, hodc khoang 70% khdi lugng. Theo mot sb
phwong 4n, chat 1am ngot c6 mit trong ché pham dang 16ng v6i lugng khoang 50%
khéi luong.

Theo mét sb phuong 4n, ché phim dang 16ng con chira chét che vi déng. Chét
che vi ding c6 thé bao gdm huong liéu loai che vi ty nhién 231al12 (Abelei®), huong
liéu loai che vi dang tu nhién 231a39 (Abelei®), huong liéu che vi déng, (FONA®) tu
nhién, va huong liéu 1am thay doi vi FINATECH, ty nhién.

Chét che vi déng c6 thé c6 mit trong ché phdm dang 16ng v6i lugng nim trong
khoang tir 0,01% khdi luong dén 2% khdi lugng, ndm trong khoang tir 0,1% khéi
lugng dén 1,0% khdi luong, hodc nam trong khoang tir 0,2% khdi luong dén 0,5%
khéi lugng. Vi du, chit che vi dang c6 thé c6 mit trong ché phdm dang 16ng v6i lugng
khoéng 0,01% khéi luong, 0,1% khdi lugng, 0,2% khéi lwgng, 0,3% khdi lugng, 0,4%
khéi lugng, 0,5% khéi lugng, 0,7% khéi lugng, 1,0% khéi luong, 1,5% khoi lugng,
hodc 2,0% khéi luong. Theo mdt s6 phuong an, chét che vi déng c6 mit trong ché
pham dang 16ng v6i lugng khoang 0,4% khéi luong.

Chét tao huong vi c6 thé dugc dua vao ché phém dang 16ng sao cho ché phém
cubi ¢6 vi ngon va gan nhu khong déng. Chét tao huong vi c6 thé bao gdm it nhat mot
chét trong sb chét tao huwong vi tu nhién, chét tao huong vi trai cdy tu nhién, chét tao
huong vi nhan tao, chét tao huong vi trdi cAy nhéan tao, chét 1am ting huong vi, hodc
hdn hop cta chiing. Céac chét tao hwong vi 1am vi du ¢6 thé dugc tim thay, vi du, trong
tai litu US CFR 21 § 172,515 (ngay 01.04.2015), tai liéu nay dugc dua vao day béang
cach vién dan toan bd ndi dung cua nd. Vi dy, tinh dau qué, mam x0i, cam, cay thich,
hdn hop bo dudng, sird cam thao (ciy cam thao), trai cdy, qua mong, vanin, sird cdy

keo, cdca, sd-co-la-bac ha, cdy anh dao dai, cdy ho dao, eriodictyol, keo cao su, tinh
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dAu budi, chanh, thuc quy duge, ciy guarana, ca phé, dao, chanh, thi 1a, mo, mat ong,
bac ha, cay 1oc dé, va anh dao. Theo mot sb phuong an, chét tao hwong vi ¢6 thé 1a
chéit tao huong vi lam thay ddi vi tw nhién FONATECH®. Chit tao hwong vi ¢6 thé ¢6
mat trong ché phdm dang léng véi luong nam trong khoang tr 0,01% khéi lugng dén
2% khéi lugng, nim trong khoang tir 0,01% khéi lugng dén 0,1% khoi luong, hodc
nim trong khoang tir 0,2% khéi luong dén 0,5% khéi lugng. Vi du, chét tao huong vi
c6 thé c6 mit véi luong khoang 0,01% khéi lugng, 0,1% khéi lugng, 0,2% khoi lwong,
0.3% khéi lugng, 0,4% khéi lugng, 0,5% khdi lugng, 0,7% khdi lugng, 1,0% khoi
lugng, 1,5% khdi luong, hodc 2,0% khéi luong. Theo mot s6 phuong an, chét tao
huong vi c¢6 thé c6 mit trong ché pham dang 16ng v6i luegng khoang 0,5% khéi lugng.

Ché pham dang 16ng cling c6 thé chira chat tao mau.

Céc ché pham dang léng dugc d& xut & day c6 thé duoc didu ché tir dang tinh

thé ctia hop cht c6 cong thike (I). Dang tinh thé nay c6 thé c6 cong thic (I-HS):
N
L0
Ax =
N N 0
HN H,S0,
"
F U

OH
I-HS
Séng ché con d& xudt ché phdm dang 16ng chira hop chét (S)-N-(5-((R)-2-(2.5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-

carboxamit c6 cong thuc (I):

N7 N o
HN
A
F L
OH
@

mudi duogc dung ctia né, hodc hdn hgp cta chung, chét hoa tan va chit dém. Theo mot
sé phwong 4n, ché phim nay c6 do pH nam trong khoang tir 2,5 dén 5,5. Theo mot sd
phuong an, hop chét ¢6 cong thirc (I) ¢6 ndng d6 ndm trong khoang tr 15mg/ml dén

35mg/ml. Theo mot s phuong 4n, ché pham c6 do pH nim trong khoang tir 3 dén 4 va
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hop chét c6 cong thie (I), hodc mubi duoc dung cia né, hodc hdn hop cua ching, c6
mit voi ndng do ndm trong khoang tir 15mg/ml dén 35mg/ml trong ché phim dang
16ng. Chéat dém c6 thé 12 natri xitrat dihydrat.

Sang ché con d& xut ché phim dang long chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

carboxamit cé cong thirc (I):

N7 TN o
"
] <;l\OH
@

mudi duge dung cua nd, hodc hén hop cua chung, chét hoa tan va bazo. Theo mdt sd
phuong 4n, ché pham nay c6 do pH nam trong khoang tir 2,5 dén 5,5. Theo mdt s6
phuong an, hop chét c6 cong thic (I) ¢6 ndng do nam trong khoang tir 15mg/ml dén
35mg/ml. Theo mot s6 phuong 4n, ché pham c6 d6 pH nim trong khoang tir 3 dén 4 va
hop chét c6 cong thirc (I), hodc mudi dugce dung cua nd, hodc hdn hop cua ching, c6
mit voi ndng d6 nam trong khoang tir 15mg/ml dén 35mg/ml trong ché phim dang
16ng. Bazo ¢ thé 12 natri xitrat dihydrat.

Sang ché ciing d& xuAt ché phim dang long chita hop chat (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

_N
ZZ\ N
~ ~
N7 N o
HN\/(
F N
: {j\
OH

@

muoi dugc dung cua nd, hoac hdn hop cta ching, chat hoa tan, chat dém, chat lam

carboxamit c6 cong thuc (I):

ngot, chat che vi déng, va chét tao huong vi. Theo mot sd phuong 4n, ché pham nay c6
d6 pH nim trong khoang tir 3 dén 4 va hop chat c¢6 cong thirc (I), hodc mudi duoc
dung cua nd, hoac hdn hop cua ching, c6 mét voi néng d6 ndm trong khoang tur

15mg/ml dén 35mg/ml trong ché phim dang 16ng. Theo mot sb phuong 4n, chit dém
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14 natri xitrat dihydrat. Theo mot s& phuong 4n, chit 1am ngot 13 sucroza.
Séng ché ciling d& xuét ché phim dang long chira hop chét (8)-N-(5-(R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

N
/N\
x

carboxamit cé cong thirc (I):

NSNS o
M
F A
oH
@

mudi duoc dung cua no, hodc hén hop cua ching, chit hoa tan, bazo, chét 1am ngot,
chét che vi déng, va chét tao huong vi. Theo mot s6 phuong 4n, ché phdm nay c6 do
pH nam trong khoang tir 3 dén 4 va hop chét c6 cong thie (I), hodc mudi duoc dung
cuia nd, hoic hdn hgp cta ching, c6 mat voi ndng do nam trong khoang tir 15mg/ml
dén 35mg/ml trong ché phim dang 16ng. Theo mot s6 phuong 4n, bazo chura natri
xitrat dihydrat. Theo mot sé phuong 4n, chit 1am ngot 14 sucroza.

Séang ché ciing d@ xuét ché phdm dang 16ng chtra hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3 -yl)-3-hydroxypyrolidin-1-

/N
7\ N
~ ~
N N o
HN\.(
F N
F SN
OH

@

mubi duoc dung cia nd, hodc hon hop cia ching, chat hoa tan, chat dém, chat lam

carboxamit c6 cong thuce (I):

ngot, chat che vi dng, va chét tao huong vi, trong do6 ché pham nay c6 do pH niam
trong khoang tir 3 dén 4.

Séng ché ciing d& xuAt ché phdm dang 16ng chira hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-

carboxamit cé cong thuce (I):

30



49954 31/148

_N
Z N N\
. =
N N o
HN\(
F N
F L
OH

@
mudi duge dung cta nd, hodc hdn hop cta ching, chét hoa tan, bazo, chét 1am ngot,
chit che vi déng, va chit tao huong vi, trong d6 ché pham nay c6 do pH nam trong
khoang tir 3 dén 4.
Séng ché ciing d& xuAt ché phdm dang long chira hgp chat (8)-N-(5-((R)-2-(2.5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-

carboxamit c6 cong thirc (I):

L0
N \N)#
0
HN
e
F A
oH
@
mudi duoc dung cta nd, hodc hdn hop cua chung, chét hoa tan, chat dém, chit 1am
ngot, chét che vi déng, va chét tao huong vi, trong d6 hop chit ¢6 cong thite (I) ¢6
ndng d6 nam trong khoang tir 15mg/ml dén 35mg/ml trong ché pham dang long.
Séang ché ciing dé xuét ché pham dang 16ng chua hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-

~N
2\ N
N =~

N N o

carboxamit ¢ cong thirc (I):

@
mubi dugc dung ctia nd, hodc hdn hop cta chung, chét hoa tan, bazo, chat 1am ngot,
chét che vi ding, va chét tao huong vi, trong d6 hop chit c6 cong thie (I) c6 ndng dd

nam trong khoang tir 15mg/ml dén 35mg/ml trong ché pham dang long.
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Séang ché cfing d& xuét ché pham dang long chira:
(a) hop chat (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit c6 cong thirc (I):

N
~ N N
N Sy

N N

O
o
] <J\OH
(I)

mubi dugce dung ctia né, hodc hdn hop cua ching;
(b) chat hoa tan c6 mit vé6i lugng nim trong khoang tir 5% khéi lugng dén 35% khbi
lugng; va
(c) chit dém c6 mat v6i luong ndm trong khoang tir 0,1% khéi lugng dén 5% khoi
lugng. Theo mot s6 phuong an, chit dém chtra natri xitrat dehydrat. Theo mot sb
phuong 4n, ché phim nay con chira chit 1am ngot ¢6 mit voi lugng ndm trong khoang
tir 30% khdi luong dén 70% khéi lugng. Theo mot sé phuong 4n, chit 1am ngot 1a
sucroza. Theo mdt s6 phuong 4n, ché phim nay con chira chét che vi dang c6 mit véi
luong nidm trong khoang tir 0,2% khéi luong dén 0,5% khéi luong. Theo mot sb
phuong an, ché pham nay con chia chit tao huong vi c6 mit véi lugng ndm trong
khoang tir 0,01% khdi luong dén 2% khdi lugng. Theo mdt s6 phwong an, ché phdm
c¢6 d6 pH ndm trong khoang tir 3 dén 4. Theo mot sb phuong 4n, hop chit c6 cong thirc
(1) c6 ndng dd nam trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang léng.
Séang ché con d& xuét ché pham dang 16ng chira:
(a) hop chat (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit ¢6 cong thirc (I):

~N
N \
~ ~

N7 N o
HN
"
-
@

muoi dugc dung cuia no, hodc hdn hop cua chung;

(b) chét hoa tan c6 mit voi lugng nim trong khoang tir 5% khéi lugng dén 35% khbi
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lugng; va
(¢) bazo c6 mat véi lugng ndm trong khoang tir 0,1% khéi lugng dén 5% khoi luong.
Theo mot s6 phuong 4n, bazo chtra natri xitrat dehydrat. Theo mgt s6 phuong an, ché
pham nay con chira chéat 1am ngot c6 mit véi lugng nim trong khoang tir 30% khdi
luong dén 70% khéi lugng. Theo mot sé phuong 4n, chit 1am ngot chira sucroza. Theo
mot sb phuong 4n, ché pham nay con chira chét che vi ding c6 mit véi lugng nam
frong khoang tir 0,2% khéi lugng dén 0,5% khéi lugng. Theo mot s6 phwong én, ché
pham nay con chira chit tao hwong vi ¢6 mat v6i lugng ndm trong khoang tir 0,01%
khdi lwong dén 2% khdi lugng. Theo mot sé phuong 4n, ché phim c6 d6 pH ndm trong
khoang tir 3 dén 4. Theo mot s6 phwong 4n, hop chit c6 cong thic (I) ¢6 ndéng do nam
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang long.

Séang ché con d& xuit ché phim dang 16ng chia:
(a) hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit c¢6 cong thirc (I):

_N
Z N \
N ~
HN\(
F N
F L
OH

@
mubi dugc dung ctia né, hodc hdn hop ctia chung;
(b) chét hoa tan (vi du, xyclodextrin nhu a hydroxypropyl-p-xyclodextrin) c6 mét voi
lwong ndm trong khoang tir 5% khéi lwong dén 35% khdi lugng; va
(c) chat dém (vi du, chit dém xitrat nhu natri xitrat) c6 mat véi luong nim trong
khoang tir 0,1% khéi lwgng dén 5% khéi lugng;
(d) chat 1am ngot (vi du, chét 1am ngot chtra sucroza hodc chat 1am ngot ddm dic) c6
mat voi luong nam trong khoang tir 30% khéi lwong dén 70% khdi lugng;
(e) chét che vi déng c6 mit voi luong nam trong khoang tir 0,2% khéi luong dén 0,5%
khéi luong; va (f) chét tao huong vi c6 mit véi lugng nam trong khodang ttr 0,01% khéi
luong dén 2% khéi lugng. Theo mot s6 phuong 4n, ché pham c6 do pH nam trong
khoang tir 3 dén 4. Theo mot sd phwong 4n, hop chét ¢6 cong thirc (I) ¢6 ndng do nam
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng.

Séang ché con dé xuat ché pham dang 16ng chira:
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(a) hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)-pyrazolo[ 1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit c6 cong thirc (I):

_N
Z NN
~ ~
N o)
HN\(
F N
F L

OH
@

mudi dugc dung ciia nd, hodc hdn hop cia ching;

N

(b) chét hoa tan (vi du, xyclodextrin nhu hydroxypropyl-B-xyclodextrin) c¢6 mét voi
lwong nim trong khoang tir 5% khéi lugng dén 35% khéi lwong; va
(c) bazo (vi dy, xitrat nhu natri Xitrat) c6 mat v6i lugng nam trong khoang tr 0,1%
khdi lwong dén 5% khdi lugng;
(d) chét 1am ngot (vi du, chét 1am ngot chitra sucroza hoac chit 1am ngot ddm dic) c6
mat voi luong nam trong khoang tir 30% khdi lwgng dén 70% khdi lugng;
(e) chét che vi déng c6 mit voi lugng nam trong khoang tr 0,2% khéi lvgng dén 0,5%
khdi lugng; va (f) chit tao huong vi ¢6 mét v6i lugng nam trong khoang tir 0,01% khéi
luong dén 2% khdi lugng. Theo mot sé phuong 4n, ché pham c6 do pH ndm trong
khoang tir 3 dén 4. Theo mot s6 phuong 4n, hop chét c6 cong thie (I) ¢o ndng dd nim
trong khoang tir 20mg/ml dén 30mg/ml trong ché phim dang 10ng.

Séng ché con d& xuat ché pham dang 16ng chira:
(a) hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-
alpyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit c6 cong thire (I):

_N
~ N N
~ =~
N7 N o
HN\(
F N
: Q\
OH

@
mudi duge dung cia nd, hodc hdn hop cta ching;

(b) hydroxypropyl-B-xyclodextrin ¢6 mat véi lugng nam trong khoang tir 5% khéi

lwong dén 35% khdi lugng; va
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(c) natri xitrat c6 méat véi luong nam trong khoang tir 0,1% khéi lugng dén 5% khoi
lugng;
(d) sucroza hodc chit 1am ngot dam dac c6 mat véi lugng nam trong khoang tir 30%
khdi lugng dén 70% khéi luong;
(e) chét che vi d4ng c6 mit véi lugng nam trong khoang tir 0,2% khéi lwong dén 0,5%
khéi lugng; va (f) chat tao huong vi ¢6 mit véi luong nam trong khoang tr 0,01% khéi
lwong dén 2% khdi lugng. Theo mot sd phwong 4n, ché pham c6 do pH nam trong
khoang tir 3 dén 4. Theo mét sé phuong 4n, hop chét c6 cong thirc (I) ¢6 ndng d6 ndm
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng.

Séang ché con dé xudt ché phim dang 16ng chua:
(a) hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit c6 cong thirc (I):

/N
/N\
x>

NSNS o
M
F N
OH
@

mudi dugc dung cia nd, hodc hdn hgp cia ching;
(b) hydroxypropyl-B-xyclodextrin c6 mit v&i lugng nam trong khoang tir 5% khoi
luong dén 35% khdi lugng; va
(c) natri xitrat dihydrat c6 mat voi lugng nam trong khoang tir 0,1% khéi lwong dén
5% khéi luong;
(d) sucroza hoac chat 1am ngot dam dic c6 mat véi luong nam trong khoang tir 30%
khdi luong dén 70% khéi lugng;
(e) chét che vi ding c6 mit vé6i lugng nam trong khoang tr 0,2% khéi lugng dén 0,5%
khéi luong; va (f) chét tao huong vi c6 mat v6i lwong nam trong khoang tr 0,01% khéi
lwong dén 2% khéi lwgng. Theo mot s6 phuong é4n, ché phdm c6 @ pH nim trong
khoang tir 3 dén 4. Theo mot s6 phuong 4n, hop chét c¢6 cong thire (I) ¢6 ndng d6 nim
trong khoang tir 20mg/ml dén 30mg/ml trong ché pham dang 16ng.

Theo mdt s6 phuong 4n, ché pham dang long dugc diéu ché tir mubi duge dung
ctia hop chét c6 cong thue (I). Vi du, mudi duoc dung 13 mudi hydro sulfat. Theo mét

s& phuong 4n, ché pham dang 16ng dugc didu ché tir dang tinh thé cia hop chét c6
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cong thire (I). Vi dy, dang tinh thé ctia hop chét ¢ cong thire (I) c6 thé c6 cong thirc

(-HS):
L
N =
N 0
HN H,S04
s
F L

OH

N

I-HS

Theo mdt sé phwong 4n, dang tinh thé (c6 cong thuc I-HS) duoc déc trung baoi
viéc ¢6 cac dinh nhidu xa XRPD (c6 goc 26°) bang 18,4+0,2, 20,7+0,2, 23,1+0,2, va
24,0+0,2. Theo mdt s6 phuong an, dang tinh thé (c6 cong thirc I-HS) dugc dédc trung
boi viée ¢ cac dinh nhiéu xa XRPD (c6 goc 26°) bang 10,7+0,2, 18,4+0,2, 20,7+0,2,
23,1+0,2, va 24,0+0,2. Theo mot s6 phuong 4n, dang tinh thé (c6 cong thirc I-HS)
dugc dic trung boi viée c¢6 cac dinh nhidu xa XRPD (c6 goc 26°) bang 10,7+0,2,
18,4+0,2, 19,2+0,2, 20,2+0,2, 20,7+0,2, 21,5+0,2, 23,1+0,2, va 24,0+0,2. Theo mot s6
phuong én, dang tinh thé (c6 cong thire I-HS) duge dac trung boi viée cd cac dinh
nhidu xa XRPD (c6 gbc 26°) bang 10,7+0,2, 15,3£0,2, 16,5+0,2, 18,4+0,2, 19,2+0,2,
19,9+0,2, 20,2+0,2, 20,7+0,2, 21,5+0,2, 22,1£0,2, 23,1+0,2, 24,0+0,2. 24,4+0,2,
25,602, 26,5+0,2, 27,6£0,2, 28,2+0,2, 28,7+0,2, 30,8+0,2, va 38,5+0,2.

Theo mot sé phuong 4n, dang tinh thé (c6 cong thirc I-HS) ¢6 do thi XRPD vé
co ban nhu dugc thé hién trén Fig.1 hodc Fig.8.

Theo mdt s6 phuong 4n, dang tinh thé c6 sy khoi phat dén nhiét t6i da nam
trong khoang tir 193 dén 205°C, khi duoc xé4c dinh bing phwong phap do nhiét luong
bang tia quét vi phan. Theo mot s6 phuong 4n, dang tinh thé (c6 cong thirc I-HS) c6
nhiét nong chay bang khoang 2,415 mW, khi dugc xac dinh bing phuong phap do
nhiét luong bang tia quét vi phén.

Séng ché mo ta phuong phap didu tri bénh ung thu & bénh nhan can diéu tri.
Phuong phap nay bao gdm budc cho bénh nhén st dung lugng hiru hiéu c6 tac dung
diéu tri ctia ché phim dang long dugc dé xuat & day.

Theo mdt s phuwong 4n, bénh ung thu gay ra chimg kho nudt hodc nudt kho. Vi
du, bénh uﬁg thur ¢6 thé 1a bénh ung thu vung dau va cd, bénh ung thu miéng, bénh

ung thu hong, hodc bénh ung thu thyc quan. Theo mot sb phuong an, bénh nhén méc
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bénh ung thu co6 su nudt khé do mot hodc nhiéu hién twong xo hoa & hong, thue quan,
hoac miéng; sy nhiém khuédn ¢ miéng hodc thuc quan (vi dy, do liéu phéap xa tri hodc
lidu phap hoa tri), hién tuong sung hodc thu hep cua hong hodc thuc quan (vi du, do
liéu phap xa tri hodc phau thuat); su thay dbi voi miéng, ham, hong, hodc thyc quan do
phiu thuat; viém niém mac, gdy dau nhuc, dau hodc viém & hong, thuc quan, hodc
miéng; chimg kho miéng, thuong dugc goi la miéng khd (vi du, do liéu phép xa tri
hodc liéu phap hoa tri).

Theo mot sb phuong 4n, bénh nhén 14 tré nhd, tré em, thanh thiéu nién, hosc
ngudi 16n tudi.

Theo mét s6 phuong 4n, bénh nhén c6 chimg khé nudt. Chimg khé nudt nay cé
thé 13 chimg khé nudt & midng-hdu. Chimg khé nubt & miéng-hdu c6 thé xuét hign do
bénh ung thu (vi du, mot s6 bénh ung thur va mot s6 phuong phap didu tri bénh ung
thu, nhu chiéu xa, c6 thé gay ra chimg nubt kho), cac réi loan than kinh (vi du, mot s
rdi loan nhu bénh xo cing rai rac, ching loan dudng co va bg¢nh Parkinson, ¢6 thé gay
ra ching khé nubt), sy tén thuong than kinh (vi du, su tdn thuong than kinh dot ngot,
nhu do dot quy hodc su ton thuong ndo hodc tiy séng, 1am anh hudng dén kha ning
nudt cua d6i tuong, va tai thira & hau.

Theo mot s6 phuong an, bénh nhan c6 cac r6i loan than kinh (vi du, mot s6 rbi
loan, nhu bénh X0 cling réi rac, chung loan dudng co va bénh Parkinson, c6 thé gay ra
ching kho nuét), su ton thuong than kinh (vi du, su ton thuong than kinh dot ngdt,
nhu do dot quy hodc su ton thuong ndo hodc tiy séng, 1am anh huéng dén kha ning
nudt cia ddi twong), va tui thira & hau.

Séang ché cling mo ta phuong phép diéu tri bénh ung thu ¢ bénh nhan can diéu
tri ¢6 chimg khé nubt (vi du, nudt khé). Phuong phép nay bao gbém budc xac dinh
bénh nhan can diéu tri c6 chimg kho nudt. Phuong phép nay con bao gdm buéce cho
bénh nhéin st dung lugng hitu hiéu c6 tic dung didu tri cia ché phém dang long dugc
mo ta & day.

Theo mot s& phuong 4n, ching kho nubt 1a chtng khé nudt & miéng-hau.

Sang ché con mo ta phuong phap diéu tri bénh ung thu & bénh nhan can diéu tri
c¢6 chimg khé nubt. Phuong phéap nay bao gbém budc xac dinh bénh nhan can diéu tri
c¢6 chimg khé nubt. Phwong phap nay con bao gdm buéc x4c dinh xem bénh ung thu

c6 phai do trung gian Trk kinaza gy ra hay khong. Néu bénh ung thu nay dugc xac
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dinh 13 trung gian boi Trk kinaza, cho bénh nhén st dung lugng hitu hiéu c6 tac dung
diéu tri cua ché phdm dang long dugc mo ta & ddy. Sang ché con mo ta phuong phap
didu tri bénh ung thu & bénh nhan can didu tri c6 ching khoé nudt. Phuong phap nay
bao gdm budce x4c dinh bénh nhén cAn didu tri c6 ching khé nudt. Phuong phép nay
con bao gdm budce x4c dinh bénh ung thu do Trk kinaza lam trung gian gdy ra, va cho
bénh nhan st dung luong hitu hiéu c6 tac dung diéu tri cua ché phém dang léng duoc
mo ta ¢ day.

Theo mdt s6 phuong &n, chimg kho nudt 1a ching khé nudt & miéng-hau.
Chiing khé nudt & miéng-hdu c6 thé xuat hién do bénh ung thu (vi du, mot s6 bénh
ung thu va mot sé phuong phap didu tri bénh ung thu, nhu viée chibu xa, c6 thé gay ra
chung nubt kho), cac rbi loan than kinh (vi du, mot sb rdi loan, nhu bénh xo cung rai
rac, chimg loan dudng co va bénh Parkinson, c6 thé gay ra chiing kho nubt), sy ton
thuong than kinh (vi du, su tdn thuong than kinh dot ngot, nhu do dot quy hodc su tdn
thuong ndo hodc tuy séng, 1am anh huodng dén kha nang nudt cta dbi tuwong), va tai

thira ¢ hau.

Dang tinh thé ctia hop chét c6 cdng thire (I)

Nhu duge ban luan & day, cac ché pham dang long ¢ thé duoc diéu ché tir dang
tinh thé cta hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit (c6 cong thire I), mubi duge dung
ctia né, hodc hén hgp cta chung. Theo mot s phuwong 4n, dang tinh thé 1a dang c6
cong thtrc I-HS.

Nhu dugc thé hién trén Fig.1, theo mot s phwong 4n, dang tinh thé (c6 cong
thiic I-HS) ¢6 thé dugc dic trung béi dd thi nhilu xa bt tia X cia né (XRPD). Do thi
XRPD dugc tién hanh trén may nhiéu xa tia X D5000 bang cach st dung blc xa
CuKal, chiéu dai budc séng 0,1540562 nm, ngudn dng duge bit kin dé co tieu diém
rét nho tir Siemens bang cach quét cac mau ¢ goc 2-theta nim trong khoang tir 3 dén
40° v6i khoang cach bude ciia goc 2-theta bang 0,0200° va thdi gian cia mdi bude 1a 1
gidy. Téc do quét hitu hidu 1a 0,0200°/gidy vé6i dién 4p cua thiét bi 1a 40kV va thiét 1ap
dong bang 40mA. Cac mau duge phén tich bang cach st dung khe phéan ky c6 kich
thuéc bang 2mm theo ché d phan xa trong céc diéu kién thir nghiém sau.

Theo mét s& phuong 4n, dang tinh thé (c6 cong thire I-HS) ¢6 do thi XRPD véi
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it nhat 20 dinh dic trung (26° * 0,3), nhu dugc liét ké trong Bang 1.

Bang 1. cic dinh XRPD cua dang tinh thé (c6 cong thirc I-HS)

Vi tri [26°] | FWHM [26°] | khodng cach d [A] | Cudng 4o twong d6i [%o]
10,63 0,12 8,32 27,44
15,25 0,14 5,81 12,24
16,39 0,13 5,40 13,92
18,37 0,13 4,82 43,65
19,08 0,14 4,65 19,60
19,79 0,11 4,48 9,83
20,15 0,25 4,40 25,09
20,61 0,13 431 100,00
21,47 0,21 4,14 24,71
22,01 0,12 4,03 14,45
23,04 0,15 3,86 33,01
23,97 0,12 3,71 38,52
24,35 0,21 3,65 10,05
25,58 0,13 3,48 8,11
26,48 0,17 3,36 9,76
27,50 0,14 3,24 7,70
28,17 0,17 3,16 11,60
28,58 0,19 3,12 10,85
30,77 0,29 2,90 8,48
38,47 0,21 2,34 10,97

39/148

Theo mdt s6 phuong 4n, dang tinh thé (c6 cong thirc I-HS) ¢6 dd thi XRPD vdi it nhét

8 dinh dic trung (26° £ 0,3), d thi nay chira cac dinh c6 cudng do twong dbi 16n hon

hoac béng khoang 15%, nhu dugc liét ké trong Bang 2.
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Bang 2. cac dinh XRPD cua dang tinh thé (c6 cong thirc I-HS)

Vi tri [26°] | EWHM [26°] | khoang cach d [A] | Cudng do twong doi [%]
10,63 0,12 8,32 27,44
18,37 0,13 4,82 43,65
19,08 0,14 4,65 19,60
20,15 0,25 4,40 25,09
20,61 0,13 431 100,00
21,47 0,21 4,14 2471
23,04 0,15 3,86 33,01
23,97 0,12 3,71 38,52

Theo mt s6 phuong 4n, dang tinh thé (c6 cong thte I-HS) ¢6 do thi XRPD véi
it nhét 5 dinh dic trung (20° + 0,3), chtra céc dinh c6 cuong dd tuong d6i 16n hon hoic
bang khoang khoang 25%, nhu dugc liét ké trong Bang 3.

Bang 3. cac dinh XRPD cuia dang tinh thé (c6 cong thirc I-HS)

Vi trf [26°] | FWHM [26°] | khoang cach d [A] | Cudng do tuong dbi [%]
10,63 0,12 8,32 27,44
18,37 0,13 4,82 43,65
20,61 0,13 4,31 100,00
23,04 0,15 3,86 33,01
23,97 0,12 3,71 38,52

Theo mdt sé phuong 4n, dang tinh thé (c6 cong thirc I-HS) ¢6 dé thi XRPD véi
it nhét 4 dinh dac trung (26°C % 0,3), chira céc dinh c6 cudng do twong doi 16n hon
hodc bang khoang khoang 30%, nhu dugc li¢t ké trong Bang 4.

Bang 4. cac dinh XRPD ctia dang tinh thé (c6 cong thirc I-HS)

Vi tri [°2-6] | FWHM [°2-0] | khoang cach d [A] | Cudng do twong dbi [%]
18,37 0,13 4,82 43,65
20,61 0,13 431 100,00
23,04 0,15 3,86 33,01
23,97 0,12 3,71 38,52
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Theo mét s6 phuong 4n, dang tinh thé (c6 cong thirc I-HS) ¢6 d thi XRPD gén
nhu giéng véi dd thi XRPD nhu duge thé hién trén Fig.1.

Theo mét sé phwong 4n, dang tinh thé (c6 cong thire I-HS) dugc déc trung boi
viéc ¢6 cac dinh nhiéu xa XRPD (c6 goc 26°) béng khoang 18,4, 20,6, 23,0, va 24,0.
Theo mét s6 phiong 4n, dang tinh thé (c6 cong thic I-HS) duoc ddc trung boi viée co
c4c dinh nhidu xa XRPD (c6 goc 26°) bé‘mg khoang 10,6, 18,4, 20,6, 23,0, va 24,0.
Theo mot sd phuong an, dang tinh thé (c6 cong thirc I-HS) dugc ddc trung boi viée co
c4c dinh nhifu xa XRPD (c6 goc 20°) bang khoang 10,6, 18,4, 19,1, 20,2, 20,6, 21,5,
23,0, va 24,0. Theo mot ) phuong an, dang tinh thé (c6 cong thire I-HS) duoc dic
trung bai viée cd cac dinh nhiéu xa XRPD (c6 gbc 26°) bang khoang 10,6, 15,3, 16,4,
18,4, 19,1, 19,8, 20,2, 20,6, 21,5, 22,0, 23,0, 24,0, 24,4, 25,6, 26,5, 27,5, 28,2, 28,6,
30,8, va 38,5.

Theo mét s6 phuong 4n, dang tinh thé (c6 cong thie I-HS) ¢6 dd thi XRPD gan
nhu gidng véi db thi XRPD nhu dugc thé hién trén Fig. 8.

Theo mét s phuong 4n, dang tinh thé (c6 cong thuc I-HS) cb d6 thi XRPD véi
it nhat 20 dinh dic trung (20° £ 0,3), nhu dugc liét ké trong Bang 5.
Bang 5. cac dinh XRPD cua dang tinh thé (c6 cong thirc I-HS)

Vi trf (26°) Cudng do tuong doi (%)
10,76 29,85
15,38 13,22
16,52 16,46
18,50 48,07
19,22 22,92
19,92 16,05
20,26 30,80
20,74 100,00
21,56 23,78
22,16 15,51
23,16 32,52
24,10 33,89
24,50 12,14
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25,72 8,89
26,50 10,88
27,62 8,61
28,32 11,44
28,74 10,73
30,92 8,23
38,60 8,88

Theo mdt sé phuong 4n, dang tinh thé (c6 cong thire I-HS) c6 do thi XRPD voi
it nht 8 dinh dic trung (20° £ 0,3), dd thi nay chira cac dinh c6 cudng dd twong doi
16n hon hodc bang khoang khoang 15%, nhu dugc liét ké trong Béang 6.

Bang 6. cac dinh XRPD ctia dang tinh thé (c6 cong thirc I-HS)

Vitri (20°) | Cudng do twong doi (%)
10,76 29,85
18,50 48,07
19,22 22,92
20,26 30,80
20,74 100,00
21,56 23,78
23,16 32,52
24,10 33,89

Theo mét sb phuong 4n, dang tinh thé (c6 cong thire I-HS) ¢6 dd thi XRPD véi
it nhat 5 dinh dic trung (20° + 0,3), d thi nay chira céc dinh c6 cudng do twong dbi
16n hon hodc bang khoang khoang 25%, nhu dugc liét ké trong Bang 7.

Bang 7. cac dinh XRPD cua dang tinh thé (c6 cong thirc I-HS)

Vi tri (26°) Cudng d6 tuong dbi (%)
10,76 29,85
18,50 48,07
20,74 100,00
23,16 32,52
24,10 33,89
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Theo mot s6 phuong 4n, dang tinh thé (c6 cong thirc I-HS) ¢6 do thi XRPD véi
it nhét 4 dinh dic trung (26° % 0,3), d thi ndy chira céc dinh ¢6 cudng do twong doi
16n hon hodc bang khoang khoang 30%, nhu duoc liét ké trong Bang 8.

Bang 8. cac dinh XRPD cuia dang tinh thé (c6 cong thirc I-HS)

Vi trf (°20) Cudng do twong doi (%)
18,50 48,07
20,74 100,00
23,16 32,52
24,10 33,89

Theo mdt sé phwong 4n, dang tinh thé (c6 cong thire I-HS) duge déc trung béi
viéc ¢6 cac dinh nhiéu xa XRPD (c6 goc 26°) bang khoang 18,5, 20,7, 23,2, va 24,1.
Theo mot s phwong 4n, dang tinh thé (c6 cong thirc I-HS) dugc dac trung boi vigc ¢d
c4c dinh nhidu xa XRPD (c6 goc 20°) bang khoang 10,8, 18,5, 20,7, 23,2, va 24,1.
Theo mét s6 phuong 4n, dang tinh thé (c6 cong thic I-HS) duge dic trung bdi vigc co
c4c dinh nhiéu xa XRPD (c6 gdc 20°) bang khoang 10,8, 18,5, 19,2, 20,3, 20,7, 21,6,
23,2, v 24,1. Theo mét sb phuong 4n, dang tinh thé (c6 cong thirc I-HS) dugc déc
trung boi viée ¢ cac dinh nhiéu xa XRPD (c6 gdc 26°) bang khoang 10,8, 15,4, 16,5,
18,5, 19,2, 19,9, 20,3, 20,7, 21,6, 22,2, 23,2, 24,1, 24,5, 25,7, 26,5, 27,6, 28,3, 28,7,
30,9, va 38,6.

Theo mot sd phuong an, dya vao cac dd thi XRPD dugc thé hién trén Fig.1 va
Fig.8, dang tinh thé (c6 cong thirc I-HS) dwogc dédc trung boi viée ¢ cac dinh XRPD
(20°C) nhu dugc thé hién trong Bang 9.
Bang 9. cac dinh XRPD cua dang tinh thé (c6 cong thirc I-HS)

Fig.1 Fig. 29 Hiéusdé | Trung binh
10,76 10,63 0,13 10,70
15,38 15,25 0,13 15,32
16,52 16,39 0,13 16,46
18,50 18,37 0,13 18,44
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19,22 19,08 0,14 19,15
19,92 19,79 0,13 19,86
20,26 20,15 0,11 20,21
20,74 20,61 0,13 20,68
21,56 21,47 0,09 21,52
22,16 22,01 0,15 22,09
23,16 23,04 0,12 23,10
24,10 23,97 0,13 24,04
24,50 24,35 0,15 24,43
25,72 25,58 0,14 25,65
26,50 26,48 0,02 26,49
27,62 27,50 0,12 27,56
28,32 28,17 0,15 28,25
28,74 28,58 0,16 28,66
30,92 30,77 0,15 30,85
38,60 38,47 0,13 38,54

Theo mdt sb phuong 4n, dang tinh thé (c6 cong thirc I-HS) duge dic trung boi
viéc ¢6 cac dinh nhidu xa XRPD (c6 goc 26°) bang 18,4+0,2, 20,7+0,2, 23,1402, va
24,0+0,2. Theo mot sb phuong én, dang tinh thé (c6 cong thirc I-HS) dugc dic trung
boi viée ¢6 cac dinh nhiéu xa XRPD (c6 goc 26°) béng 10,7+0,2, 18,4+0,2, 20,7+0,2,
23,14+0,2, va 24,0+0,2. Theo mot sb phuong an, dang tinh thé (c6 cong thuc I-HS)
duoc dic trung boi viée cé cac dinh nhiéu xa XRPD (c6 goc 206°) béng 10,7+0,2,
18,4+0,2, 19,2+0,2, 20,2+0,2, 20,7+0,2, 21,5+0,2, 23,1+0,2, va 24,0+0,2. Theo mot 5O
phuong an, dang tinh thé (c6 cong thirc I-HS) duge didc trung boi vige c6 cac dinh
nhidu xa XRPD (c6 goc 26°) bang 10,7+0,2, 15,3+0,2, 16,50,2, 18,4+0,2, 19,2+0,2,
19,940,2, 20,2+0,2, 20,7+£0,2, 21,5+0,2, 22,1+0,2, 23,1+0,2, 24,0+0,2. 24,4+0,2,
25,6+0,2, 26,5+0,2, 27,6+0,2, 28,2+0,2, 28,7+0,2, 30,8+0,2, va 38,5+0,2.

Cén hiéu ré‘lng gia tri goc 2-theta cla cac dd thi nhiéu xa bot tia X cta dang tinh
thé (c6 cong thire I-HS) c6 thé thay dbi & mic do rit nho gitta céc thiét bi va con phu
thudc vao céac thay ddi trong viéc didu ché mAu va sy thay ddi gifta cac mé, va vi thé

cac gia tri dugc trich dan nay khong dugc hiéu 12 gid tri tuyét doi. Cling can hicu rang
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cuong do tuong d6i ctia cac dinh c6 thé thay doi, iy theo hiéu qua dinh huéng sao cho
cudng do duge thé hién trén d4u hiéu XRPD duge dua vao ddy dé minh hoa va khong
duoc du dinh dung dé so sanh tuyét d6i. Do d6, cén hiéu rﬁng cum tu "gén nhu giéng
v6i d thi XRPD nhu dugc thé hién trén Fig.1 hoic Fig.8" c6 nghia 1a nhdm muc dich
so sanh, it nhAt 90% cac dinh dwgc thé hién trén Fig.1 hogc Fig.8 c6 mit. Can hiéu
réing vi tri dinh twong déi c6 thé thay dbi + 0,3° so v6i céc vi tri dinh duge thé hién
trén Fig.1 hodc Fig.8. Can hiéu thém réng, nham muc dich so sanh, c6 thé c6 mot sb
thay dbi v& cudng do dinh so v6i cc cudng do dinh dugc thé hién trén Fig.1 va Fig.8.

Fig.2 thé hién profin thu dugc tir thiét bi phan tich nhiét trong/nhiét vi sai
(TG/DTA) ddng thoi ctia dang tinh thé (c6 cong thic I-HS), theo mot phuong an cua
sang ché. D& phan tich, khoang 5mg dang tinh thé (c6 cong thuc I-HS) duoc can khéi
lrgng va cho vao chao nhdm hé va dugc nap vao thiét bi phéan tich nhiét trong/nhiét vi
sai (TG/DTA) ddng thoi va dugc duy tri ¢ nhiét do trong phong. Sau do, cac mau dugc
gia nhiét véi tde d6 10°C/phit tir 25°C dén 300°C, trong khoang thoi gian nay, sy thay
d6i vé khdi lugng mAu dugc ghi lai cing véi sy kién nhiét vi sai bat ky. Nito duge sit
dung 1am khi thdi véi téc do dong bing 100 cm*/phit. Profin TG/DAT cua dang tinh
thé (c6 cong thirc I-HS) cho thdy mitc hao hut khéi lwong ban dau bang 0,8% & nhiét
d6 nadm trong khoang tir 27,4°C dén 182,4°C, sau d6, muc hao hut khéi luong béng
4,9% trén dudng cong TG & nhiét do nim trong khoang tir 182,4°C dén 225,0°C, ciing
quan sat dugc dudi dang dudng thu nhiét trén dudng cong DTA. Mirc hao hut khéi
luvgng nay co thé 13 su phan huy vt liéu.

Fig.3 thé hién profin thu dugc tir phép do nhiét luong béng tia quét vi phan
(DSC) cua dang tinh thé (c6 cong thirc I-HS), theo mdt phuong an cla sang ché. Phép
phan tich mau bang phuong phap DSC dugc thuc hién béng cach sir dung nhiét luong
ké quét vi sai Seiko DSC6200 (dugc trang bi thiét bi 1am mat). Khoang Smg dang tinh
thé (c6 cong thirc I-HS) dugc can va cho vao chido nhom DSC va dugce day khong kin
bing nip nhoém c6 15 thung. Sau d6, chdo chira mau dugc nap vao thiét bi Seiko
DSC6200 (dugc trang bi thiét bi 1am mat), dugc 1am ngudi, va duy tri ¢ nhiét 46 25°C.
Khi thu duogc su dap ung dong nhiét 4n dinh, mau va miu tham chiéu duoc gia nhiét
dén 270°C véi tde dd quét bang 10°C/phut trong khi theo ddi sw dép tmg dong nhiét
tao thanh. Theo mot s6 phwong 4n, dang tinh thé (c6 cong thirc I-HS) ¢ biéu dd nhiét

DSC vé co ban nhu dugc thé hién trén Fig.3. Khi dugc sir dung ¢ day, cum tir "vé& co
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ban nhu dwoc thé hién trén Fig.3" ¢6 nghia 12 nhiét do ciia su kién thu nhiét dugc thé
hién trén Fig.3 c6 thé thay d6i khoang + 5°C.

Nhu duogc thé hién trén Fig.3, bidu dd nhiét DSC cia dang tinh thé (c6 cong
thiee I-HS) cho thay c6 su thay ddi nho vé& mtc do thu nhiét trong thoi diém ban dau &
nhiét do nim trong khoang tir 122,9°C dén 152,8°C, sau d6 1a dudng thu nhiét dang
dinh nhon twong tmg v&i sy noéng chay cta dang tinh thé (c6 cong thic I-HS) & nhiét
do bit dAu néng chay bing 190,8°C, nhiét do dinh cua qua trinh néng chiy bing
197,9°C va nhiét néng chay bang 2,415mW. Su chuyén tiép theo dudng thu nhiét nong
chay c6 thé 1 do sy phén huy dang tinh thé d3 noéng chay (c6 cong thic I-HS).

Fig.4A va Fig.4B thé hién hinh anh thu duoc tix kinh hién vi 4nh sang phén cyc
(PLM) cua dang tinh thé (c6 cong thirc I-HS) duéi anh sdng khong phan cuc (hinh A)
va 4nh sang phan cuc (hinh B), theo mot s6 phuong 4n cla sang ché. Su c6 mit ctia do
két tinh (su ludng chiét) duoc x4c dinh bing cach st dung kinh hién vi phan cuc
Olympus BX50, dugc trang bj camera Motic va chuong trinh phin mém chyp anh
(Motic Images Plus 2.0). T4t ca cac hinh anh duoc ghi lai bang ‘céch str dung vat kinh
loai 20x. Dang tinh thé (c6 cong thirc I-HS) c6 su ludng chiét khi duoc danh giadudi
anh sang phan cuc ma khong c6 hinh théi hoc hogc khdi két tu xéc dinh.

Fig.5 thé hién profin dng hap hoi dong hoc (DVS) cua dang tinh thé (c6 cong
thirc I-HS), theo mdt phuong an cua sang ché. P& x4c dinh dudong DVS, mau cta dang
tinh thé (c6 cong thitc I-HS) duge sir dung theo chu ky trong khi thay dbi diéu kién do
4m dé x4c dinh do hut 4m cta né. Mau nay dugc phan tich bing céach st dung hé hép
hoi dong hoc cua hé théng do bé mat DVS-1. Cho khoang 10mg dang tinh thé (co6
cong thirc I-HS) vao chao can muc do hép hoi qua ludi va duge nap vao chéo can bang
hép hoi dong hoc 12 mdt bd phan cta he thng do bé mit. Cac sd lidu duge thu thdp &
c4c thoi diém 1 phut. Nito dugc s dung lam khi mang. Dang tinh thé (c6 cong thic I-
HS) da 1dy miu duge 14p profin dd déc vé& d6 Am tuong ddi (relative humidity: RH)
nim trong khoang tir 20 dén 90% véi s6 gia 10%, duy tri mau nay & mdi bude cho dén
khi dat duoc khéi luong 6n dinh (mirc d§ hoan thanh ctia bude nay 1a 99,5%). Sau khi
két thic chu trinh héap, cdc mau dugc lam kho bang cach st dung quy trinh tuong tu,
nhung tat ca cic budc giam RH dén 0% va cubi cling dua trd lai diém ban dau c6 RH
bing 20%. Su thay dbi khdi luong trong cac chu trinh hép/giai hip dugc vé d6 thi, cho

phép tinh chét hit 4m clia mau nay dugc xac dinh.
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Nhu duge thé hién trén Fig.5, dang tinh thé (c6 cong thirc I-HS) duong nhu
khong c6 tinh hut 4m. Quan sat duoc su ting nhe khéi luong bang 1,7% & RH nam
trong khoang tir 0% dén 90% trong chu trinh hép. Ngoai ra, quan sat dugc hién twong
trd & murc rét nho gitta cac chu trinh hip va giai hip. DS thi XRPD cua dang tinh the
(c6 cong thirc I-HS) sau khi phén tich DVS (khong dugc thé hién trén hinh vé&) 1a
tuong tu véi dd thi XRPD tru6e khi phan tich DVS ciia n6 dugce thé hién trén Fig.1
hozc Fig.29 cho thay riang khong c6 sy thay dbi v& dang tinh thé (c6 cong thirc I-HS)
trong qua trinh DVS.

Fig.6 thé hién profin phd hdng ngoai (IR) ctia dang tinh thé (c6 cong thirc I-HS)
ctia hop chét c6 cong thirc I, theo mot phuong 4n cua séng ché. Phé IR dugc tién hanh
trén phd ké Bruker ALPHA P. Cho lugng du ciia dang tinh thé (c6 cong thic I-HS)
vao phan gitta dia cua phd ké c6 phd hé sb truyén qua thu dugc bang cach st dung do
phén giai 4 cm™, sb 14n quét nén 12 16 1an, s6 1an quét mAu 1a 16 lan, va thu thap 5O
liéu trong khoang tir 4000 cm™! dén 400 cm™!. Phd IR quan sat dugc cua dang tinh thé
(c6 cong thirc I-HS) duge thé hién trén Fig.6.

Dang tinh thé (c6 cdng thire I-HS) ¢6 nhiéu dic tinh 1am cho né ¢6 hiéu qua tot
hon d4ng k& so véi dang v6 dinh hinh cta hgp chét (S)-N-(5-((R)-2-(2,5-diflophenyl)-
pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1 -carboxamit
hydro sulfat (AM(HS)). Vi dy, dang tinh thé (c6 cong thic I-HS) c6 dac tinh g6p phan
vao kha nang san xuit va viéc san xuét san pham thuong mai cia nd. Nhu duge thé
hién trong Vi du 8, dang tinh thé (c6 cong thirc I-HS) c6 dédc tinh chay t6t hon so véi
API dang v6 dinh hinh (AM(HS)) nhu dugc chiing minh boi chi s6 Carr va Hausner.
Vi duy, dang tinh thé (c6 cong thirc I-HS) c6 gia tri cta chi s6 Carr 16n hon 20%. Theo
mot sb phuong an, dang tinh thé (c6 cong thirc I-HS) c6 ty 1€ Hausner nho hon 1,35 (vi
du, gid tri nim trong khoang tir 1,26 dén 1,34). Su khac biét vé dic tinh chay c6 thé
lam cho viéc phat trién dang liéu ran dung qua dudng miéng cua API dang v6 dinh
hinh 12 khé hon so v6i API dang tinh thé.

Dang tinh thé (c6 cong thic I-HS) ciling cho thdy tinh 6n dinh tdt hon trong
nghién ctru d6 dn dinh gia téc dugce tién hanh trong tii LDPE ¢ nhiét do 40°C/RH 75%
frong 5 tudn. Trong khi AM(HS) ciing nhu dang tinh thé (c6 cong thire I-HS) déu
khong c6 su thay doi dang ké vé& luong tap chit hoa hoc trong qua trinh nghién cir,

nghién ctru nay da cho thiy riang dang tinh thé (c6 cong thirc I-HS) c6 céc tinh chat
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héa Iy én dinh. Mac khéc, API dang v dinh hinh, dugc chuyén héa thanh dang tinh
thé gin giéng v6i dang tinh thé (c6 cong thirc I-HS) theo phuong phap XRPD, DSC,
TGA, KF va kinh hién vi 4nh sang phan cuc. Ngoai ra, API dang v dinh hinh dugc
thay dbi thanh bot két tu c6 ddc tinh chay giam trong qua trinh thir nghiém do 6n dinh.
Céc thay dbi vé tinh chit Iy hoc nay ctia hop chat, bao gdm ca sy thay doi tir bot vo
dinh hinh thanh chat két tinh va/hodc bot két tu c6 ddc tinh chay giam, khi bao quan s&
1am cho gan nhu khong thé san xuit dang lidu rin dung qua dudng miéng cho bénh
nhan st dung dya trén hop chit dang v6 dinh hinh. Tuy nhién, cdc ddc tinh quan sat
dugc dbi voi dang tinh thé (co cong thirc I-HS), 12 phu hop véi cac dac tinh mong
mubn cua san pham thuong mai, bao gbm ca ciu tric 1y hoc va héa hoc 6n dinh.

Dang tinh thé (c6 cong thirc I-HS), nhu d& néu trén day, khong c6 tinh hut am.
Khi duge st dung & day, thudt ngit “khong c6 tinh hut 4m” dé chi hop chat c6 mic
tang khdi luong it hon 2% & nhiét do 25°C va RH 80% sau khoang thoi gian tir 24 dén
48 gid (vi du, xem Vi du 10). Tuy nhién, hop chat AM(HS) dugc phat hién la chay rita
khi tiép xtic véi do 4m. Do xu hudng nay, viéc st dung hop chit AM(HS) s& can phai
Xt ly phong ngtra dang ké trong khi bao quan va san xuét dé ngin ngira su thay ddi vé
dang nay trong khi dang tinh thé (c6 cong thire I-HS) khong can phong nglra hién
tuong nay trong khi san xuét APL Tinh én dinh v&i do 4m nay ciing s& duoc du kién
d2 bién ddi san phdm dang rin bat ky ding qua duong miéng didu ché duogc bang cach
st dung dang tinh thé (c6 cong thirc I-HS).

Dang tinh thé (vi du, c6 cong thic I-HS) ¢6 thé tao ra profin tap chét duoc cai
thién so véi API dang v6 dinh hinh. Kha néang kiém soat profin tap chét 6 thé 13 yéu
t6 quan trong d6i v6i sy an toan cua bénh nhan, viéc phat trién quy trinh san xuét 1ap
lai, va dap tmg yéu ciu cia cac co quan quan ly trude khi st dung trén nguoi. Cac dac
tinh va tinh chéat bd sung ctia dang da hinh c6 thé dugc tim thiy trong don yéu cau cap
patent M§ sb 14/943.014, tai lidu nay dugc dua vao day bang cach vién dan toan bo
ndi dung cua no.

Céac ché pham dang long dugc dé xuit ¢ day, chira hop chét (S)-N-(5-((R)-2-
(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-
1-carboxamit (c6 cong thirc I), c6 tac dung c ché ho protein Trk tyrosin kinaza, va c6
thé dugc str dung trong viéc diéu tri chimg dau, tinh trang viém, bénh ung thu, va mot

s0 bénh nhiém khuan.
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Mbt s& phuong 4n bao gém viéc st dung ché pham dang 16ng nhu dugc dé xuat
& day dé didu tri cdc réi loan va bénh c6 thé dugc diéu tri bing cach tc ché TrkA,
TrkB va/hodc TrkC kinaza, nhu tinh trang bénh trung gian bdi TrkA, TrkB va/hoic
TrkC gay ra, nhu mot hoac nhiéu tinh trang bénh duge mo ta ¢ day, bao gém ca bénh
ung thu lién quan dén Trk. Theo mot s6 phurong 4n, cac ché pham dang 16ng c6 thé
hitu ich trong viéc diéu tri ching dau, bao gbdm ca chimg dau man tinh va chimg dau
cap tinh. Theo mot s6 phwong 4n, cac ché pham dang léng ¢ thé hitu ich trong viéc
didu tri nhiéu ching dau bao gdm ca chimg dau do viém, chimg dau do bénh than
kinh, chimg dau do phiu thuat, va ching dau lién quan dén bénh ung thu, phau thuat
va gy xuong. Ngoai ra, cac ché phdm dang 1dng ¢ thé hitu ich dé diéu tri tinh trang
viém, bénh thoi héa than kinh cAp tinh va man tinh va mot s6 bénh nhiém khuén.

Kha nang cua hop chét c6 cong thirc (I), dang mudi duoc dung cia nd, hodc
dang tinh thé (c6 cong thitc I-HS) c6 tac dung lam chét e ché TrkA, TrkB va/hodc
TrkC c¢6 thé dugc ching minh bang cac thi nghiém duge mo ta trong cac vidu A va B
nhu duogc boc 10 trong patent My s6 8.513.263, cong bb ngay 20.08.2013, tai liéu nay
duoc dua vao day bing cach vién dan.

Theo mot s6 phuwong 4an, sang ché mo ta phuong phap diéu tri cho bénh nhan
duoc chin doan 12 mac bénh ung thu lién quan dén TRK, bao gébm budc cho bénh
nhan st dung lwong hitu hi¢u c6 tac dung diéu tri cua ché phém dang long dugc dé
xuit & day. Ho Trk cua céc thu thé neurotrophin, TrkA, TrkB, va TrkC (dugc ma hoa
boi cac gen tuong tmg 1a NTRK1, NTRK2, va NTRK3) va céc phdi tir neurotrophin
didu hoa sy phat trién, su biét hoa va sy sdng cua cac té bao than kinh ctia chung. Su
rdi loan diéu hoa trong gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc
nbéng do ctia ching, nhu su chuyén doan lién quan dén ving NTRK kinaza, cac dot
bién lién quan dén vi trf gin két phéi tir TRK, su khuéch dai cia gen NTRK, c4c bién
thé ghép mARN cua Trk, va su truyén tin hiéu autocrin/paracrin ciia Trk da dugc mo
ta trong nhidu loai khdi u va c6 thé g6p phan vao sy tao u. Gan day, su dung hop
NTRK1 dugc md ta trong nhém nho gdm cé4c bénh nhan méc ung thu caxinom tuyén
phéiZ. Su chuyén doan trong NTRK1, NTRK2, va NTRK3 din dén su tao ra cac
protein dung hop TrkA, TrkB, va TrkC c6 hoat tinh chu yéu tao khdi u va phd bién
trong nhiéu loai khdi u, bao gdm ca caxinom tuyén phoi, bénh ung thu tuyén giap,

bénh ung thu ving dau va c6, u nguyén bao x0p, va cac beénh ung thu khac.
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Theo mot s6 phuong 4n, su r6i loan diéu hoa trong gen NTRK, protein Trk,
hodc su biéu hién hoic hoat tinh, hodc néng do cua chung, bao gém su biéu hién quéd
muc cua TrkA, TrkB, hoac TrkC kiéu dai (vi dy, din dén sy hoat hoa autocrin). Theo
mot sb phuong 4an, sy rdi loan diéu hoa trong gen NTRK, protein Trk, hodc su biéu
hién hodc hoat tinh, hoac ndng do ctia chung, bao gff)m su biéu hién qua muc, sy hoat
héa, sy khuéch dai hodc sy dot bién trong doan nhiém séc thé chita gen NTRKI,
NTRK2, hodc NTKR3 hodc mot phﬁn cua chung. Theo mot sb phuong an, su r6i loan
diéu hoa cua gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc ndng do
cua chung, bao gém mot hoac nhiéu su chuyén doan hoac dao doan nhi®m séc thé tao
ra su dung hop gen NTRK1, NTRK2, hodc NTRK3 tuong ung. Theo mot s6 phuong
&n, su roi loan diéu hoa cua gen NTRK, protein Trk, hodc sy biéu hién hodc hoat tinh,
hodic ndng d6 cia ching, 13 do su chuyén doan di truyén trong d6 protein duoc biéu
hién 12 protein dung hop chira cac gbc tir protein db6i tac khong phai TrkA va protein
TrkA, protein d6i tac khong phai TrkB va protein TrkB, hodc protein doi tc khong
phai TrkC va protein TrkC, va bao gbm lugng t6i thiéu cua vung TrkA, TrkB, hodc
TrkC kinaza chttc nang twong Ung.

Theo mét s6 phuong 4n, protein dung hop TrkA la mét trong sd cac protein
dung hop TrkA dugc thé hién trong Bang 10, trong do:

Bang 10. cc protein dung hgp TrkA va bénh ung thu 1am vi du

Protein dung Protein doi tac dung hop Trk 1am vi du khong giéi han va
hop khong phai TrkA tir ddng nghia cua (cac) bénh ung
thu lién quan
TP53-TrkAL! | Protein khdi u P53 U melanin Spitzoid, khdi u Spitz
LMNA-TrkA® 2 | Lamin A/C U melanin Spitzoid, khi u Spitz,

sacom khong biét hoa, sacom md
mém & ngudi trudng thanh (vi
du, sacom mo mém di can dén
phéi), sacom sQi mo mém, sacom
té bao thoi% sacom soi tré em
bam sinh!, sacom tuong tu u té
bao quanh mao mach & tré em’,

bénh ung thu két-tryc trang®
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CD74-TrkA? Chudi bt bidn nhém II cua | Bénh ung thu phdi t€ bao khong
MHC nhé (Non-Small Cell Lung
Cancer: NSCLC)
Caxinom tuyén phoi
TFG-TrkA Gen dung hgp TRK Caxinom tuyén gidp thé nhd
(TRK-T3)? (Papillary Thyroid Carcinoma:
PTC), khdi u soi don doc md
mém
TPM3-TrkA? Tropomyosin 3 Bénh ung thu phdi, caxinom
tuyén giap thé nhu (PTC), bénh
bach cdu tiy bao cip tinh (Acute
Myeloid Leukemia: AML), bénh
sacom, u than kinh dém & tré em,
bénh ung thu két-tryc trang
(Colorectal Cancer: CRC), u bao
soi thin kinh md mém, khdi u té
bao melanin Spitzoid’
NFASC-TrkA* | Neurofascin U nguyén bao xp da dang
(Gliobastoma multiforme:
GBM); U nguyén bao x0p
BCAN-TrkA* Brevican U nguyén bao xbp da dang
(GBM)
MPRIP-TrkA>E | Protein twong tac myosin Bénh ung thu phdi té bao khong
Phosphataza Rho hodc nho (NSCLC), caxinom tuyén
Protein twong tac 3 Rho phoi
TPR-TrkA Ving gen khoi dau duge Caxinom tuyén gidgp thé nha
(TRK-T1 hodc chuyén doan, protein gid (PTC), bénh ung thu két-truc
TRK-T2)? nhén trang (CRC)A, bénh ung thu phoi

té bao khong nho (NSCLC)

51



49954

52/148

RFWD2-TrkA® | Ngon deo nhan va ving 13p | Bénh ung thu thin kinh-noi tiét
lai WD 2 té bao 16n (Large Cell
Neuroendrocine Cancer:
LCNEC); NSCLC
IRF2BP2-TrkA” | Yéu 6 diéu hoa interferon 2 | Bénh ung thu tuyén giap;

Protein gén két 2

caxinom tuyen giap

SQSTM1-TrkA’

Sequestosome 1

Bénh ung thu tuyén giap (vi duy,
bénh ung thu tuyén giap thé nhu),
caxinom tuyén gidp, sacom sgi
md mém, bénh ung thu phdi té

bao khong nho™

SSBP2-TrkA’ | Protein gan két 2 ctia ADN | Bénh ung thu tuyén gidp (vi du,
soi don bénh ung thu tuyén gidp thé

nhi); caxinom tuyén gip

RABGAPIL- Tuong tu protein 1 hoat héa | Caxinom dudng mét trong gan

TrkAS® RAB GTPaza (intrahepatic
cholangiocarcinoma: ICC)

C180RF8- Khung doc m& 8 cla nhiém | Bénh ung thu phdi té bao khong

TrkA® sdc thé 18 nho (NSCLC)

RNF213-TrkA® | Protein ngén deo nhan 213 | Bénh ung thu phéi té bao khong
nho (NSCLC)

TBC1D22A- Ho ving TBC1, thanh vién | Bénh ung thu phoi t€ bao khong

TrkA® 22A nhé (NSCLC)

C200RF112- | Khung doc m& 112 cua | Bénh ung thu phdi té bao khong

TrkA® nhidm séc thé 20 nhoé (NSCLC)

DNER-TrkA® | Ving lap lai chira EGF tuong | Bénh ung thu phoi t€ bao khong

tu Delta/Notch nho (NSCLC)

ARHGEF2- Y&u 6 trao dbi Rho Guanin | U nguyén bao xop

TrkA 3 Nucleotit 2

CHTOP-TrkA®® | Dich cromatin cia PRMT1 U nguyén bao xop

PPL-TrkA" Periplakin Caxinom tuyén gidp
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PLEKHAG6- Ving twong dong Pleckstrin
TrkA —ch(ta thanh vién 6 ciia hgo A
PEARI-TrkA | Thu thé két tu ndi mo tiéu
cau 1
MRPL24-TrkA | Protein ribosom 39S L24, ty
thé
MDM4-TrkA Thé tuong dong & ngudi cua
gen Mouse Double Minute 4
LRRC71-TrkA | Vung lap lai giau leuxin chira
doan 71
GRIPAP1-TrkA | Proteinl két hop GRIP11
EPS15-TrkA Co chét cua thu thé yéu to
sinh truéng biéu md 15
DYNC2H1- Dynein, bao chit 2, chudi | Sacom
TrkAB ning 1
CEL-TrkA Este carboxyl lipaza MAu caxinom tuyén tuy®
EPHB2-TrkAB | Thy thé B2 EPH U than kinh dém bAc thap
TGF-TrkAC Y&u t6 sinh truong bién ddi | Bénh ung thu tuyén giap thé nhu
NELLI-TrkAF | Protein bao chat chira cac | Bénh ung thu phoi t€ bao khong
doan 1ap lai twong tu yéu t6 | nhd (NSCLC)
sinh  truong biéu md
(Epidermal growth factor:
EGF)
EPLA4-TrkAF Thu thé lién quan dén EPH- | Bénh ung thu phoi té bao khong
phdi tor tyrosin kinaza 4/ |nho (NSCLC)
Ephrin-Protein A4
CTNND2- Catenin (protein lién quan | Bénh ung thu phoi té bao khong
TrkAF dén cadherin), Delta 2 nhé (NSCLC)
TCEANC2- Y&u 6 kéo dai su phién ma | Bénh ung thw phoi t€ bao khong
TrkAF A (Sl) dau tan cing N va | nhé (NSCLC)
viung trung tam

A Créancier et al., Cancer Lett. 365(1):107-111, 2015.J
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B.S. Patent Application Publication No. 2015/0315657.

C U.S. Patent Application Publication No. 2015/0283132.

D Egren et al., Cancer Res. 75(15 Supplement): 4793, 2015.

EU.S. Patent Application Publication No. 2015/0073 036.

Fp.C.T. Patent Application Publication No. W02015184443A1.

G Haller et al., The Journal of pathology 238.5 (2016): 700-710.

H Wong et al., J Natl Cancer Inst 2016;108: djv307.

I'Haller et al., J. Pathol. 238(5): 700-10.

T'Wu et al., Mod Pathol. 2016 Apr;29(4):359-69.

K Konicek et al., Cancer research, Vol. 76, No. 14, Supp. Supplement. Abstract
Number: 2647; 107" Annual Meeting of the American Association for Cancer
Research, AACR 2016. New Orleans, LA; 16-20 Apr 2016.

L Drilon et al., Cancer research, Vol. 76, No. 14, Supp. Supplement. Abstract Number:
CT007; 107%™ Annual Meeting of the American Association for Cancer Research,
AACR 2016. New Orleans, LA; 16-20 Apr 2016.

Theo mdt sd phuong an, su rdi loan diéu hoa ctia gen NTRK, protein Trk, hodc
su biéu hién ho#c hoat tinh, hodc ndéng dd cta chung, bao gdbm mot hodc nhiéu su
khuyét doan, su chén doan, hodc (cac) dot bién diém trong protein TrkA. Theo mot s6
phuong 4n, su roi loan diéu hoa cua gen NTRK, protein Trk, hodc sy biéu hién hoidc
hoat tinh, hodc néng d6 cua ching, bao g6m su khuyét doan ctia mdt hoac nhiéu géc
so voi protein TrkA, tao ra hoat tinh chu yéu cta ving TrkA kinaza. Theo mot sb
phuong an, sy khuyét doan bao gdm su khuyét doan clia cac axit amin 303-377 trong
thé dong dang 2 ctia TrkA.

Theo mdt s6 phuong an, su r6i loan diéu hoa ctia gen NTRK, protein Trk,
hodc su biéu hién ho#ic hoat tinh, hodc ndng do cta ching, bao gbm it nhat mot dot
bién diém trong gen NTRK1 din dn sy tao ra protein TrkA c6 mot hodc nhiéu su thay
thé axit amin so véi protein TrkA kiéu dai (vi dy, xem céc dot bién diém duogc liét ké
trong Bang 11). Polypeptit TrkA kiéu dai 1am vi du c6 trinh ty SEQ ID NO: 1,
polypeptit TrkB kiéu dai 1am vi du c6 trinh tw SEQ ID NO: 2, va polypeptit TrkC lam
vi du ¢6 trinh ty SEQ ID NO: 3.
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Bang 11. hoat hoa cac dot bién diém TrkA*
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Dot bién diem Ly do chinh Thé ddng dang lam vi du
trong do6 sy dot bién c6 mit
(néu biét)

R33WP NP_001007793.1F

A336E Vi trf gén két gin NGF Trinh tu TrkA tham chiéu

A337T Vi trf gén két gan NGF Trinh tu TrkA tham chiéu

R324Q hoic Vi trf ghn két gan NGF Khong biét

R324W

V420M Gén mang Trinh ty TrkA tham chiéu

R444Q hoic Géan mang Trinh tu TrkA tham chiéu

R444W

G517R hoic G517V | Vong P Trinh tu TrkA tham chiéu

K538A Hoat héa Trinh tw TrkA tham chiéu

V573ME Trinh tu TrkA tham chiéu

F589LF Trinh tw TrkA tham chiéu

G595R hodc Vung xuc tac Trinh ty TrkA tham chiéu

G667CP

F598LE Khong biét

R649W hodc Arginin ¢0 thé 1am dn dinh cau | Trinh ty TrkA tham chiéu

R649L dang duoc wc ché ty dong.

R682S Vong hoat héa Trinh tw TrkA tham chiéu

V683G Vong hoat hoa Trinh tu TrkA tham chiéu

R702C Khi tiép xtc, ¢6 thé tao ra dime | Trinh ty TrkA tham chiéu

dugce lién két disulfua truc tiép

Q627XC, Q597X°, NP 001012331.16,

Q633XC NP _001007793.1F, va trinh
tu TrkA tham chiéu tuong
img

A Trinh tu TrkA tham chiéu 12 UniProtKB/Swiss-Prot: P04629.4, va c6 thé dugc tim

thay & trang web:

www.ncbi.nlm.nih.gov/protein/94730402‘?reportdenbank&log$=protalign&blast ran
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k=0&RID=0 (SEQ ID NO. 1) .

B Zhang et al., Blood 124(21):1682, 2014. Mutation found in T-cell prolymphocytic
leukemia.

C Park et al., Proc. Natl. Acad. Sci. U.S.A. 112(40):12492-12497, 2015. Mutation
found in colorectal cancer.

D Russo et al., Cancer Discov. Jan;6(1):36-44, 2016.

EPCT Application No. W0O2016196141A1.

Fayww.nebi.nlm.nih.gov/protein/5611821 0?report=genbank&log$=protalign&blast ra
nk=3&RID=0

G www.ncbi.nlm.nih.gov/protein/59889558

Theo mét s phuong &n, sy r6i loan diéu hoa cta gen NTRK, protein Trk, hodc
su biéu hién ho#c hoat tinh, hodc ndng dd cta chiing, bao gém su bién ddi ghép trong
mARN ctia TrkA dé tao ra protein biéu hién la bién thé ghép theo cach khac cia TrkA
c6 it nhat mot géc duoc lam khuyét doan (so v6i protein TrkA kiéu dai) dan dén hoat
tinh chl yéu cua ving TrkA kinaza. Theo mot s6 phuong 4n, dang dugc ghép theo
cach khac cua TrkA véi hoat tinh chu yéu co su khuyét doan cua cac exon 8,9, va 11
ta0 thanh protein biéu hién thidu cac gbc 192-284 va 393-398 so V6i thé ddng dang
TrkA 2, c6 sy khuyét doan exon 10 trong TrkA, hodc co6 sy khuyét doan trong gen
NTRK1 d& ma héa protein TrkA cé su khuyét doan axit amin 75 trong vung xuyén
mang (Reuther et al., Mol. Cell Biol. 20:8655-8666, 2000).

Céc bénh ung thu dugc xac dinh khi ¢ su rdi loan diéu hoa ctia gen NTRK,
protein Trk, hodc su biéu hién hodc hoat tinh, hodc ndng do cua ching (xem céc tai
licu vién din dwoc néu & day va ciing xem trang web www.cancer.gov va
www.ncen.org) bao gbm:

(A) Cac bénh ung thu trong do su r6i loan diéu hoa cua gen NTRK, protein Trk,
hodc su biéu hién hodc hoat tinh, hodc néng d6 cua chung, bao gém mot hoac nhiéu su
chuyén doan hodc dao doan nhiém sic thé tao thanh cac protein dung hop TrkA, vi du,

bao gom:

Bénh ung thu Tiéu chuan chim s6c

Bénh ung thu phdi | Liéu phéap xa tri (vi du, liéu phép iot phong xa, liéu phap

té bao khong nho? | chiéu xa bang chum tia bén ngoai, hodc liéu phap radi 223),

liéu phap hoa tri dudi dang cac chét riéng r& (vi du, afatinib
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Bénh ung thu Tiéu chuin chim séc

dimaleat, bevacizumab, carboplatin, cetuximab, cisplatin,
crizotinib, erlotinib, gefitinib, gemcitabine, methotrexate,
paclitaxel, hodc pemetrexed) hodc hdén hop (vi du,
carboplatin-paclitaxel, gemcitabine-paclitaxel, hodc liéu
phap héa-xa tri)

Caxinom tuyén Céc liéu phéap xa tri (vi du, liéu phdp iot phong xa hodc

giap thé nhu' chiéu xa bang chum tia bén ngoai) va liéu phap hoa tri (vi

du, sorafenib, sunitinib, hodc pazopanib)

U nguyén bao x6p

da dang'®

Liéu phip hoa tri (vi dy, bevacizumab, everolimus,

lomustine, hodc temozolomide)

Caxinom két-truc

trang '

Liéu phap hoa tri duéi dang cac chat riéng ré& (vi duy,

aflibercept,  bevacizumab,  capecitabine, cetuximab,
flouraxil, irinotecan, leucovorin, oxaliplatin, panitumumab,
hoic regorafenib) hoac hdn hop (vi du, folfox, folfiri, capox,

folfiri-bevacizumab, folfiri-cetuximab, hodc xelox)

U melanin!?

du, dabrafenib,

dacarbazine, interferon alfa-2b, ipilimumab, peginterferon

Liéu phap hoéa tri (vi aldesleukin,

alfa-2b, trametinib, hodc vemurafenib)

57/148

(B) Cac bénh ung thu trong do su rdi loan diéu hoa cua gen NTRK, protein Trk,

hodc su biéu hién hodc hoat tinh, hodc nong do cua ching, bao gobm mdt hodc nhi€u sy

khuyét doan, su chén doan, hodc sy dot bién trong protein TrkA, vi du, bao gém:

Bénh ung thu

Tiéu chuan cham séc

Bénh bach cau tiy
bao cap tinh!7- 18

Liéu phép héa tri dudi dang cac chat riéng r€ (vi du, arsen

trioxit,  xyclophosphamit,  xytarabin,  daunorubixin,

doxorubixin, hodc vincristin) hodc hén hop (vi du, ADE)

Caxinom than
kinh-noi tiét té bao

16n'°

Liéu phap xa tri (vi duy, liéu phép iot phéng xa, chiéu xa
bing chum tia bén ngoai, hodc liéu phap radi 223) va/hodc

liéu phap héa tri (vi du, xisplatin, carboplatin, hodc etoposit)

U nguyén bao than
kinh?°

Liéu phap hoa tri (vi du, xyclophosphamit, doxorubixin,

hodc vincristin)
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(C) Céac bénh ung thu trong do su rdi loan diéu hoa ctia gen NTRK, protein Trk,

hodc sy biéu hién ho#ic hoat tinh, hodc nong d6 cua ching, bao gom sy biéu hién qua

mtc cta TrkA kiéu dai (su hoat hoa autocrin), vi dy, bao gom:

Bénh ung thu

Tiéu chuan cham soéc

Caxinom tuyén

tién liét?!2?

Liéu phép xa tri (vi dy, liéu phap radi 223) hodc liéu phap
héa tri (vi du, abirateron, cabazitaxel, degarelix, denosumab,

docetaxel, enzalutamide, leuprolide, prednison, hodc

sipuleucel-T)

U nguyén bao
than kinh??

Liéu phép héa tri (vi dy, xyclophosphamit, doxorubicin, hodc

vincristine)

Caxinom tuy?*

Liéu phap hoa tri duéi dang cac chat riéng r& (vi dy,
erlotinib, flouraxil, gemcitabine, hodc mitomycin C) hodc

hdn hop (vi du, gemcitabine-oxaliplatin)

U melanin®

du, dabrafenib,

dacarbazine, interferon alfa-2b, ipilimumab, peginterferon

Liéu phap hoa tri (vi aldesleukin,

alfa-2b, trametinib, hodc vemurafenib)

Caxinom t& bao
vay vung dau va

0626

Liéu phép xa tri va/hodc liéu phap héa tri (vi du, bleomycin,

cetuximab, cisplatin, docetaxel, flouraxil, hodc methotrexate)

Caxinom da day?’

Liéu phéap hoa tri (vi du, docetaxel, doxorubucin, flouraxil,

mitomycin C, hodc trastuzumab)

Theo mdt sd phuong an, su 161 loan diéu hoa ctia gen NTRK, protein Trk, hodc

su biéu hién hodc hoat tinh, hodc nong do cuia chung, bao gom sy chuyén doan dan dén

su biéu hién cia protein dung hop TrkB, vi du, mét trong s6 cac protein dung hop

TrkB dugc thé hién trén Bang 12.

Bang 12. cac protein dung hop TrkB va bénh ung thu 1am vi du

Protein  dung

hop

Ddi tac dung hgp khong phai
TrkB

thu lién quan

Trk 1am vi du khong gidi han va

tlr ddng nghia cua (cac) bénh ung
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NACC2-TrkB!®

Vung chira thanh vién 2 cua
ho NACC, BEN va BTB
(POZ)

U té bao hinh sao soi

Ribonucleaza dac hiéu PAN3
Poly(A)

QKI-TrkB!® QKI, ving chira KH, gén két | U t€ bao hinh sao soi
ARN
AFAPL-TrkB? | Protein 1 lién quan dén soi | U than kinh dém béc thap, In
actin vitro (t& bao Ba/F3 cua chuft)®, u
té bao hinh sao soi c6 thodi bién
(PAA)®
PAN3-TrkB’ CAu trac dudi phan tir | Caxinom té bao vy ving dau va

2
A

cO

SQSTMI1-TrkB’

Sequestosome 1

U than kinh dém bac thap

TRIM24-TrkB” | Protein 24 chia  motif | Caxinom tuyén phoi
tripartit

VCL-TrkB!! Vinculin U than kinh dém & tré em

AGBLA4-TrkB™ | Protein gén két ATP/GTP thé | U than kinh dém & tré em
4

DAB2IP-TtkB | Protein twong tic- thé twong
ddng bi bat hoat 2

NTRK2-TERTA | Telomeraza Transcriptaza Bénh ung thu tuyén gidp
ngugc

TEL-TrkB¢ Bién thé ETS 6 In vitro (cac t& bao Ba/F3 cua

(ETV6) chudt)

QKI-TrkBP Protein déo U té bao hinh sao

A Cong b don qubc té s6 WO 2015/183836A1
B Drilon et al., Ann Oncol. 2016 May;27(5):920-6.
€ Yuzugullu et al., Cell Discov. 2: 16030, 2016.
DNj et al., Neuro Oncol. 2017 Jan;19(1):22-30.

E Lin et al., Neuro-Oncol, Vol. 18, Supp. Supplement 3, pp. iii58, Abstract Number:
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HG-48; 17% International Symposium on Pediatric Neuro-Oncology, ISPNO 2016.
Liverpool, UK, 12 Jun 2016- 15 Jun 2016.

Theo mot sd phuong an, su r6i loan diéu hoa cua gen NTRK, protein Trk, hodc
su biéu hién hodc hoat tinh, hodc n@)ng d6 cua chung, bao gém it nhit mot dot bién
diém trong gen NTRK1 dan dén su tao ra protein TrkB c6 mot hodc nhiéu sy thay thé
axit amin so véi protein TrkB kiéu dai (vi du, xem céc dot bién diém dugc liét ké trong
Bang 13.

Bang 13. hoat héa cac dot bién diém TrkB*

Dot bién diém Ly do chinh Thé dong dang 1am vi du trong

d6 su dot bién (néu biét)

A13TC Trinh tu TrkB tham chiéu
E142KC¢ Trinh tu TrkB tham chiéu
R136H® Trinh tu TrkB tham chiéu
V619MB Khong biét

F633LP NP _006171.2 (twong {mg voi

vi tri 617 cda trinh tw TrkB

tham chiéu)

G639RE NP 006171.2° (twong Gmg v6i
vi tri 623 cda trinh ty TrkB

tham chiéu)

G709C hoic NP_006171.2P (twong Gng v6i
G709A hoac » vi tri 693 cua trinh ty TrkB
G709SB tham chiéu)

A Trinh tu TrkB tham chiéu 13 UniProtKB/Swiss-Prot: Q16620.1, va ¢6 thé dugc tim
thét & trang web:
www.ncbi.nlm.nih.gov/protein/24975602report=genbank&log$=protalign&blast_rank
=0&RID=0 (SEQ ID NO. 2)

B Cong b don qudc té s6 W02016196141A1.

C Bonanno et al., Journal of Thoracic Oncology,Vol. 11, No. 4, Supp. Suppl. 1, pp
S67. Abstract Number: 28P; 6™ European Lung Cancer Conference, ELCC 2016,
Geneva, Switzerland.

D www.ncbi.nlm.nih.gov/protein/NP_006171.2
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Theo mdt sé phwong 4n, sy roi loan diéu hoa cua gen NTRK, protein Trk, hodc
su biéu hién hodc hoat tinh, hodc ndng do ctia chiing, bao gém su chuyén doan dan dén
su biéu hién cua protein dung hop TrkC, vi dy, mot trong s6 cac protein dung hop

TrkC dugc thé hién trong Bang 14.

Bang 14. cac protein dung hop TrkC va bénh ung thu lam vi du

Protein dung Déi tac dung hop khong phai | Trk lam vi du khong gi6i han va

hop TrkB tir ddng nghia cua (cac) bénh ung
thu lién quan

ETV6-TrkC!! | Bién thé ETS 6 Bénh ung thu tuyén nude bot,
(TEL; hodc su caxinom vu thé ting bai tiét, bénh
chuyén doan bach cau tiy bao cAp tinh, sacom
nhidm sic thé soi, u than, u melanin, bénh ung
(12;15) thu két-truc trang (CRC), bénh
(p13;q25)) ung thu v, u than kinh dém & tré

em, bénh ung thu tuyén giap (vi
du, bénh ung thu tuyén giap thé
nht), sacom sgi tré em, u mach
mau md mém, khdi u md dém
dudng da day-rudt
(Gastrointestinal Stromal Tumor:
GIST) (vi dy, GIST am tinh vdi c-
kit), caxinom v (vi dy, caxinom
thé tang bai tiét & bo phén twong
tu vii, caxinom vi thé tang bai tiét
(Secretory Breast Carcinoma:
SBSC))¥, sacom sgi bam sinh,
bénh bach cau dong tiry cap tinh,
caxinom tuyén da hinh béc thapP,
khéi u nguyén bao soi co viém
(inflammatory myofibroblastic
tumor: IMT) am tinh v6i ALKE,
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Protein dung

hop

Déi tac dung hop khong phai
TrkB

Trk 1am vi du khong giéi han va
tir ddng nghia cua (cac) bénh ung

thu lién quan

sacom sgi tré em (IFS)HM,
caxinom t& bao tii tuyén (Acinic
cell carcinoma: AcCC)S, u than
trung bi phoi da bao™, bénh bach
cAu tién tiy bao', u lympho
Burkit!, u lympho té bao B, bénh
da u tiy!, u nguyén tiy bao', u
nguyén bao than kinh', bénh ung
thu budng trimg!, bénh ung thu

rudtl, bénh bach cu nguyén bao

lympho cép tinh®
BTBD1-TrkC" | ving chita BTB (POZ) 1 U than kinh dém & tré em

LYN-TrkC’ Thé twong tu gen gdy ung thu | Caxinom t€ bao vay ving dau va
lién quan dén virut gdy bénh co
sacom V-Yes-1 Yamaguchi
(con dugc goi 1a Protein
Tyrosin Kinaza méi lién quan
dén Lck/Yes)
RBPMS-TrkC? | Protein gin két RNA c6 nhiéu | Bénh ung thu tuyén gidp (vi dy,
su ghép doan bénh ung thu tuyén giap thé nht)
EMLA4-TrkCA Protein lién quan dén vi cAu | Sacom soi (vi du, sacom sg@i & tré
trac hinh dng ctia dong vat da | em")
gai -thé 4
HOMER2-TrkC | Thé twong dong Protein | Sacom md mém
Homer 2
TFG-TrkC Gen dung hop TRK Khdi u soi don doc md mém
FAT1-TrkC FAT Atypical Cadherin 1 Caxinom té bao vay cb tir cung®
MYO5A-TtkC | Myosin VA Khéi u Spitz®
MYH9-TrkC Myosin chudi ndng 9 Khdi u Spitz©
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A Tannenbaum et al., Cold Spring Harb. Mol. Case Stud. 1: a000471, 2015.

B U.S. Patent Application Publication No. 2015/0315657.

€ Yeh et al., J Pathol. 240(3): 282-90, 2016

D Montalli et al., J Oral Pathol Med. doi: 10,1111/jop,12491, 2016

E Alassiri et al., Am J Surg Pathol., Aug;40(8):1051-61, 2016.

F Nagasubramanian et al., Pediatr Blood Cancer., Aug;63(8):1468-70, 2016.

G Chintakuntlawar et al., Oral Surg Oral Med Oral Pathol Oral Radiol. 2016
May;121(5):542-549.el.

Hpatent M§ s6 US9511050B2.

I Patent M¥ s6 US9447135B2.

J Skalova et al., Modern Pathology 30, S27-S43, 2017.

K Hyrcza et al., Vol. 469, Supp. Supplement 1, pp. S17. Abstract Number: OFP-1997-
7; 31% International Congress of the International Academy of Pathology and the 28M
Congress of the European Society of Pathology, Cologne, Germany. 25-29 September
2016.

L Sims et al., Journal of Immunotherapy of Cancer, Vol. 4, Supp. Supplement 1
Abstract Number: P280; 315 Annual Meeting and Associated Programs of the Society
for Immunotherapy of Cancer, SITC 2016. National Harbor, MD; 9-13 November
2016.

K Roberts et al., Blood, Vol. 128, No. 22. Abstract Number: 278, 58th Annual Meeting
of the American Society of Hematology, ASH 2016. San Diego, CA, United States. 03
Dec 2016-06 Dec 2016.

MPpavlick et al., Pediatr Blood Cancer, doi: 10.1002/pbc.26433, 2017.

Theo mdt sb phuong an, sy 161 loan diéu hoa ctia gen NTRK, protein Trk, hodc
su biéu hién ho#c hoat tinh, hodc ndng do cua chung, bao gém it nhat mot dot bién
diém trong gen NTRK1 dén dén su tao ra protein TrkC c6 mot hodc nhiéu sy thay thé
axit amin so véi protein TrkC kiéu dai (vi du, xem cac dot bién diém duoc liét ké trong

Bang 15.
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Bang 15. hoat héa cac dot bién diem TrkCA

Dot bién diém Ly do chinh Thé dong dang 1am vi du
trong d6 sy dot bién c6 mit
(néu biét)
V603MC© NP 001007157.1°
F617LC Trinh tu TrkC tham chiéu
G623RBC Su 4n ngit khong gian Trinh ty TrkC tham chiéu
G696C hoic Trinh ty TrkC tham chiéu
G696A hodc
G696SC

A Trinh tw TrkC tham chiéu 1a UniProtK B/Swiss-Prot: Q16288.2, va c6 the dugc tim
thay & trang web URL:

www.ncbi.nlm.nih.gov/protein/134035335 ?report=genbank&log$=protalign&blast _ra
nk=0&RID=0 (SEQ ID NO. 3)

B Drilon et al., Ann Oncol. 2016 May;27(5):920-6. doi: 10.1093/annonc/mdw042.
Epub 2016 Feb 15.

€ Cong bd don qudc té s6 W0O2016196141A1.

D www.ncbi.nlm.nih.gov/protein/NP_001007157

Theo mdt s6 phuwong 4n, bénh ung thu lién quan dén TRK dugc xé4c dinh khi ¢6
mot hodc nhidu su dot bién khang lai chét e ché TRK (diéu nay dan mic do khang
tang 18n véi chét e ché TRK. Cac vi du khong 1am gi6i han vé sy dot bien khang lai

chét e ché TRK duoc lidt ké trong cac Bang tir 17 dén 19.

Bang 17. sy 4ot bién khang lai TrkA 1am vi du

Vi tri axit amin 517 (vi du, G517R)

Vi tri axit amin 542 (vi du, A542V)

Vi tri axit amin 568 (vi du, Q568x)

Vi tri axit amin 573 (vi du, V573M)

Vi tri axit amin 589 (vi du, F589L, F589C)
Vi trf axit amin 595 (vi du, G595S, G595R")
Vi tri axit amin 599 (vi du, D596V)
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Vi tri axit amin 600 (vi dy, F600L)

Vi tri axit amin 602 (vi dy, R602x)

Vi trf axit amin 646 (vi dy, F646V)

Vi tri axit amin 656 (vi du, C656Y, C656F)
Vi tri axit amin 657 (vi du, L657V)

Vi trf axit amin 667 (vi du, G667C!, G6678S)
Vi tri axit amin 676 (vi du, Y676S)

I Russo et al., Acquired Resistance to the TRK Inhibitor Entrectinib in Colorectal
Cancer, Cancer Discov. Jan;6(1):36-44, 2016.

Bang 18. Su dot bién khéng lai TrkB 1am vi du

Vi tri axit amin 545 (vi dy, G545R)

Vi trf axit amin 570 (vi dy, A570V)

Vi trf axit amin 596 (vi du, Q596E, Q596P)
Vi tri axit amin 601 (vi du, V601G)

Vi tri axit amin 617 (vi du, F617L, F617C, F617I)
Vi tri axit amin 623 (vi dy, G623S, G623R)
Vi tri axit amin 624 (vi dy, D624 V)

Vi tri axit amin 628 (vi dy, F628x)

Vi tri axit amin 630 (vi dy, R630K)

Vi tri axit amin 672 (vi dy, F672x)

Vi tri axit amin 682 (vi dy, C682Y, C682F)
Vi tri axit amin 683 (vi du, L683V)

Vi tri axit amin 693 (vi du, G6935S)

Vi tri axit amin 702 (vi du, Y702x)

Bang 19. Su dot bién khéng lai TrkC lam vi du

Vi tri axit amin 545 (vi du, G545R)
Vi tri axit amin 570 (vi du, A570V)
Vi tri axit amin 596 (vi du, Q596x)
Vi tri axit amin 601 (vi dy, V601)
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[ Vi tri axit amin 617 (vi du, F617x, F617L)
Vi trf axit amin 623 (vi dy, G623R?)

Vi tri axit amin 624 (vi du, D624V)

Vi tri axit amin 628 (vi du, F628x)

Vi tri axit amin 630 (vi dy, R630x)

Vi tri axit amin 675 (vi du, F675%)

Vi tri axit amin 685 (vi du, C685Y, C684F)
Vi tri axit amin 686 (vi du, L686V)

Vi trf axit amin 696 (vi du, G696x, G696A)
Vi tri axit amin 705 (vi dy, Y705x)

IDrilon et al., What hides behind the MASC: clinical response and acquired resistance
to entrectinib after ETV6-NTRK3 identification in a mammary analogue secretory
carcinoma (MASCQC), Ann Oncol. 2016 May;27(5):920-6. doi:
10.1093/annonc/mdw042. Epub 2016 Feb 15.

Theo mot sé phuong an, sang ché md ta phuong phap diéu tri cho bénh nhén
dugc chan doan méc bénh ung thu lién quan dén TRK, bao gdm budc cho bénh nhan
ndy stt dung lugng hitu higu c6 tc dung diéu tri cta ché phém dang long nhu dugc dé
xuét & day. Vi du, bénh ung thu lién quan dén Trk c6 thé duoc chon tir nhém bao gbm:
bénh ung thu phdi t& bao khong nho, caxinom tuyén giap thé nhu, u nguyén bao x0p da
dang, bénh bach cau tiry bao cép tinh, caxinom két-tryc trang, caxinom than kinh-ndi
tiét té bao 16n, bénh ung thu tuyén tién liét, u nguyén bao than kinh, caxinom tuy, u
melanin, caxinom té bao vay ving diu va cb, caxinom da day, bénh ung thu Spitz,
caxinom tuyén giap thé nhu, bénh ung thu rudt két, bénh bach cau tiy bao cép tinh,
Kkhéi u mé dém dudng da day-rudt (GIST) (vi du, xét nghiém GIST kiéu dai d6i voi
KIT/PDGFR/BRAF/SDH), sacom, u than kinh dém & tré em, caxinom duong mat
trong gan, u té bao hinh sao sgi, u than kinh dém mirc thép, caxinom tuyén phéi, bénh
ung thu tuyén nudc bot, bénh ung thu va thé tang bai tiét, sacom soi, u than, va bénh
ung thu va.

Theo mdt sd phuong 4n, bénh ung thu lién quan dén TRK dugc chon tir nhém
bao gém: cac vi du khong 1am giéi han vé bénh ung thu lién quan dén TRK bao gom:

u melanin Spitzoid, khéi u Spitz (vi du, khéi u Spitz di can), bénh ung thu phéi té bao
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khong nhd (NSCLC), caxinom tuyén gidp (vi dy, caxinom tuyén gidp thé nhu (PTC)),
bénh bach cau tay bao cép tinh (AML), sacom (vi dy, sacom khong biét hoa hoac
sacom md mém & ngudi tredéng thanh), u than kinh dém ¢ tré em, bénh ung thu Kkét-
true trang (CRC), u nguyén bao xp da dang (GBM), bénh ung thu thin kinh-noi tiét
té bao 16n (LCNEC), bénh ung thu tuyén giap, caxinom dudng mét trong gan (ICC), u
t& bao hinh sao soi, u than kinh dém bac thap, caxinom té bao vay ving dau va co,
caxinom tuyén (vi du, caxinom tuyén phdi), bénh ung thu tuyén nudc bot, caxinom va
thé tang bai tiét, bénh ung thu v, bénh bach cau tay bao cép tinh, sacom so1i, u than, u
melanin, caxinom phé quan, bénh ung thu té bao B, bénh ung thu phé quén, bénh ung
thu khoang miéng hodc hong, bénh ung thu md huyét hoc, bénh ung thu cd tr cung,
bénh ung thu da day, bénh ung thu thén, bénh ung thu gan, bénh da u tuy, bénh ung
thu budng tring, bénh ung thu tuy, bénh ung thu tuyén nude bot, bénh ung thu rudt
non hodc rudt thira, bénh ung thu tinh hoan, bénh ung thur bang quang, bénh ung thu tir
cung hodc mang trong tir cung, khdi u nguyén bao soi co viém, khdi u m6 dém dudng
da day-rudt, u lympho khéng Hodgkin, u nguyén bao than kinh, bénh ung thw phdi té
bao nho, caxinom té bao vay, bénh ung thu da day-thuc quan, bénh ung thu da, khéiu
(vi du, khéi u té bao melanin), novi Spitz, u té bao hinh sao, u nguyén tuy bao, u than
kinh dém, khdi u thin kinh-noi tiét t& bao 16m, caxinom thé tang bai tiét & by phan
tuong tu v, caxinom té bio thi tuyén khong phai ¢ mang tai, bénh ung thu xwong, va
caxinom truc trang.

Theo mdt s6 phuong 4n, bénh sacom soi la sacom sgi & tré em.

Theo mét s6 phuong 4n, bénh ung thu lién quan dén Trk 12 sacom md mém
dung hop LMNAa-NTRK1 hodc bénh ung thu tuyén giép thé nhi dung hop EVT6-
NTRK3.

Theo mdt sé phuong 4n, cac ché pham dang 16ng nhu dugc md ta ¢ day hitu ich
dé diéu tri bénh ung thu lién quan dén Trk & cic bénh nhan 14 tré em. Vi du, ché phém
dang 16ng nhu duogc dé xuét & day co thé dugc st dung dé diéu tri sacom & tré em, u
nguyén bao than kinh, u than trung bi phoi bam sinh, u than kinh dém bac thép O nio,
va u thin kinh dém dang cau.

Theo mét sd phuong 4n, ché pham dang léng dugc dé xuét & day hitu ich dé
diéu tri bénh ung thu lién quan dén TRK két hop v6i mot hodc nhiéu chat didu tri hodc
liéu phép bd sung hoat dong theo co ché tac dung gidng hoic khac nhau.
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Theo mdt sb phuong én, (céc) chét didu tri bd sung dugc chon tir nhém bao
gém: cac chét didu tri huéng dich thu thé tyrosin kinaza, bao gém cabozantinib,
crizotinib, erlotinib, gefitinib, imatinib, lapatinib, nilotinib, pazopanib, pertuzumab,
regorafenib, sunitinib, va trastuzumab.

Theo mét sd phuong an, (céc) chit diu tri bd sung duge chon tir cac chét e
ché con dudng tai nap tin hiéu bao gdm, vi du, cac chét e ché con duong Ras-Raf-
MEK-ERK (vi du, sorafenib, trametinib, hodc vemurafenib), cac chit tc ché con
duong PI3K-Akt-mTOR-S6K (vi du, everolimus, rapamycin, perifosine, hodc
temsirolimus) va tac nhan didu bién con duong giy chét theo chuong trinh (vi du,
obataclax).

Theo mét s6 phuong 4n, (cac) chit didu tri bd sung dugc chon tir nhém bao
g?)m: liéu phéap hoéa tri gay doc t& bao bao gém, vi duy, arsen trioxit, bleomycin,
cabazitaxel, capecitabine, carboplatin, cisplatin, xyclophosphamit, cytarabine,
dacarbazine, daunorubicin, docetaxel, doxorubicin, etoposide, flouraxil, gemcitabine,
irinotecan, lomustine, methotrexate, mitomycin C, oxaliplatin, paclitaxel, pemetrexed,
temozolomide, va vincristine.

Theo mdt s6 phuong an, (cac) chét didu tri bd sung duge chon tir nhém gém cac
liéu phap hudng dich-su tao mach bao gbm, vi du, aflibercept va bevacizumab.

Theo mot s& phuong 4n, (cac) chét diu tri bd sung dugc chon tir nhém céc chét
huéng dich mién dich, vi du, bao gém aldesleukin, ipilimumab, lambrolizumab,
nivolumab, va sipuleucel-T.

Theo mot s6 phuong 4an, (céc) chét diéu tri bd sung dugc chon tir céc chét c6
hoat tinh khang lai con duong Trk xudi dong, bao gém, vi du, cac dugce phém sinh hoc
hudng dich NGF, nhu khang thé NGF va c4c chét tc ché Trk toan dién.

Theo mot s6 phuong 4n, chit didu tri hodc lidu phéap bd sung 12 liéu phép xa tri,
bao goém vi du, liéu phap iot phong xa, chiéu xa bang chiim tia bén ngoai, va liéu phap
radi 223.

Theo mdt sd phuong 4n, (cac) cht didu tri bd sung bao gdm chét bat ky trong
sb cac liéu phap hodc chét diéu tri d3 liét ké trén day 1a tiéu chuén chiam séc ddi véi
bénh ung thu trong d6 bénh ung thu nay cé su r6i loan diéu hoa ctia gen NTRK,
protein Trk, hodc su biéu hién hoic hoat tinh, hodc ndng dd cua chung.

Phuong phap phat hién su r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc
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su biéu hién hodc hoat tinh, hodc ndng do cua chung, bao gém, vi du, phat hién su
chuyén doan gen NTRK, vi du, béng cach st dung k¥ thuét lai huynh quang tai chd
(Fluorescent In Situ Hybridization: FISH) (vi dy, nhu duoc mo ta trong cic cong bd
don québc té s6 PCT/US2013/061211 PCT/US2013/057495, céc tai 1éu nay dugc dua
vao day bing cach vién dan).

Theo mdt s6 phuong 4n, sang ché mo ta phuong phép diéu tri bénh ung thu (vi
du, bénh ung thu lién quan dén TRK) & bénh nhan, bao gdm budc cho bénh nhan néu
trén st dung ché phim dang 16ng nhu dugc dé xuét ¢ day két hop voi it nhét mét lidu
phép hodc chét didu tri bd sung. Theo mot sb phuong 4n, it nh4t mot liéu phap hodc
chét didu tri bd sung duoc chon tlr liéu phép xa tri (vi du, liéu phap iot phdng xa, chiéu
xa bang chim tia bén ngoai, hodc liéu phap radi 223), liéu phap hoa tri gay doc té bao
(vi du, arsen trioxit, bleomycin, cabazitaxel, capecitabine, carboplatin, cisplatin,
xyclophosphamit, cytarabine, dacarbazine, daunorubicin, docetaxel, doxorubicin,
etoposide, flouraxil, gemcitabine, irinotecan, lomustine, methotrexate, mitomycin C,
oxaliplatin, paclitaxel, pemetrexed, temozolomide, ho#c vincristine), cac chét diéu tri
huéng dich tyrosin kinaza (vi du, afatinib, cabozantinib, cetuximab, crizotinib,
dabrafenib, erlotinib, gefitinib, imatinib, lapatinib, nilotinib, pazopanib, panitumumab,
pertuzumab, regorafenib, sunitinib, hodc trastuzumab), cac tac nhan didu bién sy chét
té bao theo chuong trinh va céc chét trc ché sy tai nap tin hiéu (vi du, everolimus,
perifosine, rapamycin, sorafenib, temsirolimus, trametinib, hodc vemurafenib), céc liéu
phép hudng dich-mién dich (vi du, aldesleukin, interferon alfa-2b, ipilimumab,
lambrolizumab, nivolumab, prednisone, hodc sipuleucel-T) va céac liéu phap hudng
dich-su tao mach (vi du, aflibercept hodc bevacizumab), trong do lugng ché phém
dang 1ong nhu dugc d& xut & day, duoc két hop véi liéu phap hodc chat didu tri bd
sung, ¢6 hiéu qua trong viéc diéu tri bénh ung thu néu trén.

Theo mot sé phuong 4n, chat diéu tri bd sung 12 chat trc ché Trk khac. Theo mot
s6 phuong 4n, chit didu tri huéng dich thu thé tyrosin kinaza la chit wc ché
multikinaza (vi du, chit e ché didu tri huéng dich TRK) c6 hoat tinh wrc ché TRK.
Theo mét s6 phuong 4n, chit e ché diéu tri huéng dich TRK nay c6 tinh chon loc a6i
v6i Trk kinaza. CAc chat e ché TRK kinaza 1am vi du c¢6 thé c6 hoat tinh Gc ché
(ICs0) dbi vé6i Trk kinaza nhod hon khoang 1000 nM, nhé hon khoang 500 nM, nho6 hon
khoang 200 nM, nhé hon khoang 100 nM, nho hon khoang 50 nM, nho hon khoang 25
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nM, nho hon khoang 10 nM, hodc nhé hon khoang 1 nM nhu dugc xac dinh trong thir
nghiém nhu duge mo ta ¢ day. Theo mot s6 phuong 4n, chét trc ché Trk kinaza c6 thé
¢6 hoat tinh e ché (ICs0) ddi véi Trk kinaza nho hon khoang 25 nM, nho hon khoang
10 nM, nhé hon khoang 5 nM, hodc nhé hon khoang 1 nM khi dugc xéc dinh trong thir
nghidm. Vi du, thir nghiém chét trc ché TRK c6 thé 1a thir nghiém bét ky trong sb cac
thir nghiém dugc mé ta trong patent My 6 8.933.084 (vi du, Vi du A hodc B).

Céac vi du khong lam giéi han vé céc chét didu tri huéng dich thu thé tyrosin
kinaza (vi dy, Trk), bao gém afatinib, cabozantinib, cetuximab, crizotinib, dabrafenib,
entrectinib, erlotinib, gefitinib, imatinib, lapatinib, lestaurtinib, nilotinib, pazopanib,
panitumumab, pertuzumab, sunitinib, trastuzumab, 1-((3S,4R)-4-(3-flophenyl)-1-(2-
metoxyetyl)pyrolidin-3-yl)-3-(4-metyl-3-(2- metylpyrimidin-5-yl)-l1-phenyl-  1H-
pyrazol-5-yl)ure, AG 879, AR-772, AR-786, AR-256, AR-618, AZ-23, AZ623, DS-
6051, Go6 6976, GNF-3837, GTx-186, GW 441756, LOXO-101, MGCD516,
PLX7486, RXDX101, TPX-0005, va TSR-011. Cac chét didu tri hudng dich Trk bd
sung bao gdm céc chéit duoc md ta trong cac patent MY s6 8.450.322; 8.513.263;
8.933.084; 8.791.123; 8.946.226; 8.450.322; 8.299.057; va 8.912.194; cac cong bd
don yéu chu cAp patent My s& 2016/0137654; 2015/0166564; 2015/0051222;
2015/0283132; va 2015/0306086; cac cong bd don quéc té s6 WO 2010/033941; WO
2010/048314; WO 2016/077841; WO 2011/146336; WO 2011/006074; WO
2010/033941; WO 2012/158413; WO 2014078454; WO 2014078417; WO
2014078408; WO 2014078378; WO 2014078372; WO 2014078331; WO
2014078328; WO 2014078325; WO 2014078323; WO 2014078322; WO
2015175788; WO 2009/013126; WO 2013/174876; WO 2015/124697; WO
2010/058006; WO 2015/017533; WO 2015/112806; WO 2013/183578; va WO
2013/074518, tat ca cac tai liéu nay dugc dua vao day bang cach vién dan toan bo ndi
dung cta ching.

Céc vi du khac vé chat tc ché Trk c6 thé dugc tim thiy trong patent My sO
8.637.516, cong bd don quéc t& s6 WO 2012/034091, patent M§ s6 9.102.671, cong b
don quéc té s6 WO 2012/116217, cong bd yéu cau cdp patent M 6 2010/0297115,
cong bb don québc té s6 WO 2009/053442, patent M§ s6 8.642.035, cong b6 don qubc
@ s WO 2009092049, patent My sé 8.691.221, cong bd don qubc ® sb

W02006131952, tat ca céac tai liéu nay dugc dua vao day béng céch vién dan toan bd
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ndi dung cia ching. Cac chét trc ché Trk 1am vi du bao gém GNF-4256, duoc mo ta
trong tai liéu Cancer Chemother. Pharmacol. 75(1):131-141, 2015; va GNF-5837 (N-
[3-[[2,3-dihydro-2-oxo-3-(1H-pyr01—2-ylmetylen)-1H-ind01—6-y1]amino] -4-
metylphenyl]-N'-[2-flo-5-(triflometyl)phenyl]-ure), dugc mod ta trong tai liu ACS
Med. Chem. Lett. 3(2):140-145, 2012, mdi tai lidu trong s6 céc tai liéu nay dugc dua
vao ddy bang cach vién dan toan bd ndi dung ctia no.

Céc vi du khéc vé chat tic ché Trk bao gdm céc chét duoc md ta trong cong bb
yéu cAu cép patent My sb 2010/0152219, patent My s6 8.114.989, va cong bd don
qubc té s6 WO 2006/123113, tét ca cac tai ligu nay dugc dua vao day bang cach vién
dan toan bd ndi dung ctia ching. Cac chét tc ché Trk 1am vi du bao gém AZ623, dugc
mo ta trong tai liéu Cancer 117(6):1321-1391, 2011; AZD6918, dugc mo ta trong tai
liéu Cancer Biol. Ther. 16(3):477-483, 2015; AZ64, dugc mo ta trong tai liéu Cancer
Chemother. Pharmacol. 70:477-486, 2012; AZ-23 ((S)-5-clo-N2-(1-(5-flopyridin-2-
yl)etyl)-N4-(5-isopropoxy-1H-pyrazol-3-yl)pyrimidin-2,4-diamin), dugc md ta trong
tai 1iéu Mol. Cancer Ther. 8:1818-1827, 2009; va AZD7451; mdi tai liéu trong sb cac
tai liéu nay duoc dua vao day bang cach vién dan toan bd ndi dung cta nd.

Chét trc ché Trk c6 thé bao gdm cac chit dugc md ta trong cc patent My 5O
7.615.383; 7.384.632; 6.153.189; 6.027.927; 6.025.166; 5.910.574; 5.877.016; va
5.844.092, mdi tai liéu trong s céc tai liéu nay dugc dwa vao day bang cach vién dan
toan bd ndi dung cua no.

Céc vi du khéc vé chét tc ché Trk bao gém CEP-751, dugc md ta trong tai liéu
Int. J. Cancer 72:672-679, 1997; CT327, dugc md ta trong tai liéu Acta Derm.
Venereol. 95:542-548, 2015; cac hop chét duoc md ta trong cong bd don quéc té sb
WO 2012/034095; céc hop chét duoc mo ta trong patent M§ s6 8.673.347 va cong b
don qudc té 6 WO 2007/022999; cac hop chat duge md ta trong patent M§ 5O
8.338.417; cac hop chit duoc mo ta trong cong bd don qudc té s6 WO 2016/027754;
cac hop chét dugc mo ta trong patent M§ $6 9.242.977; cac hop chit dugc md ta trong
cong bd don yéu cAu cép patent M s6 2016/0000783; sunitinib (N-(2-
dietylaminoetyl)-S-[(Z)-(S-ﬂ0-2-oxo-1H-indol-3-yliden)metyl]-2,4-dimetyl-1H-pyr01-
3-carboxamit), nhur dwgc md ta trong tai liéu PLoS One 9:¢95628, 2014; cac hop chét
dwoc md ta trong cong bd don qubc t& s6 WO 2011/133637; cac hop chét dugc mo ta
trong patent My 56 8.637.256; cac hop chét duge mo ta trong tai liu Expert. Opin.
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Ther. Pat. 24(7):731-744, 2014; cac hop chét dugc mo ta trong tai liéu Expert Opin.
Ther. Pat. 19(3):305-319, 2009; céc hop chét imidazopyridazin dugc the (R)-2-
phenylpyrolidin, vi du, GNF-8625, (R)-1-(6-(6-(2-(3-flophenyl)pyrolidin-1-
yl)imidazo[l,2-b]pyridazin—3-yl)-[2,4'-bipyridin]-2’-yl)piperidin-4-ol nhu duge mo ta
trong tai liéu ACS Med. Chem. Lett. 6(5):562-567, 2015; GTx-186 va cac hop chét
khac, nhu duge md ta trong tai liu PLoS One 8(12):e83380, 2013; K252a ((9S-
(90,108,12a))-2,3,9,10,1 1,12-hexahydro-10-hydroxy-10-(metoxycacbonyl)-9-metyl-
9,12-epoxy-1H-diindolo[1,2,3-fg:3",2',1 '-kl]pyrolo[3,4-i][1,6]benzodiazocin—1-0n), nhu
duoc mo ta trong tai liu Mol. Cell Biochem. 339(1-2):201-213, 2010; cac hop chat 4-
aminopyrazolylpyrimidin, vi du, AZ-23 (((S)-5-clo-N2-(1-(5-flopyridin-2-yl)etyl)-N4-
(5-isopropoxy-1H-pyrazol-3-yl)pyrimidin-2,4-diamin)), nhu dugc mo ta trong tai li€u
J. Med. Chem. 51(15):4672-4684, 2008; PHA-739358 (danusertib), nhu dugc mo ta
trong tai liéu Mol. Cancer Ther. 6:3158,2007; G6 6976 (5,6,7,13-tetrahydro-13-metyl-
5-0x0-12H-indolo[2,3-a]pyrolo[3,4-c]carbazol-12-propanenitril), nhu dugc mo ta
trong tai liéu J. Neurochem. 72:919-924, 1999; GW441756 ((37)-3-[(1-metylindol-3-
yl)metyliden]-1H-pyrolo[3,2-b]pyridin-2-on), nhu duoc mo ta trong tai ligu JJAE
115:117, 2010; milciclib (PHA-848125AC), dugc md ta trong tai liéu J. Carcinog.
12:22,2013; AG-879 ((2E)-3-[3,5-Bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-2-xyano-2-
propenethioamide); altiratinib (N -(4-((2-(xyclopropanecarboxamido)pyridin-4-
yl)oxy)-2,5-diflophenyl)-N-(4-flophenyl)xyclopropan-1,1 -dicarboxamit); cabozantinib
(N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)phenyl) -N'-(4-flophenyl)xyclopropan-1,1-
dicarboxamit); lestaurtinib ((5S,6S,8R)-6-Hydroxy-6-(hydr0xymetyl)-S-metyl-
7,8,14,15-tetrahydro-5H-16-oxa-4b,8a,14-triaza-5,8-
methanodibenzo[b,h]xycloocta[jkl]xyclopenta[e]-as-indaxen-l3(6H)-0n); dovatinib (4-
amino-5-flo-3-[6-(4-metylpiperazin-1-yl)-1H-benzimidazol-2-yl] quinolin-2(1H)-on
mono 2-hydroxypropanoat hydrat); sitravatinib (N-(3 -flo-4-((2-(5-(((2-
metoxyetyl)amino)metyl)pyridin-2-yl)thieno[3,2-b]pyrid'1n-7-yl)oxy)phenyl)-N-(4-
flophenyl)xyclopropan-1,1-dicarboxamit); ONO-5 390556; regorafenib (4-[4-({[4-Clo-
3-(triflometyl)phenyl]carbamoyl}amino)-3-flophenoxy] -N-metylpyridin-2-carboxamit
hydrat); va VSR-902A; tAt ca cAc tai lidu trong s6 cAc tai liéu vién dan trén day duoc
dua vao day bang cach vién dan toan bd ndi dung ctia ching.

Kha nang ctua chét e ché Trk c6 tac dung lam chét tc ché TrkA, TrkB, va/hodc
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Trk C c6 thé duge thir nghiém bang cach st dung cac thir nghiém dugc md ta trong
céc Vi du A va B cua patent My s6 8.513.263, tai liéu nay dugc dwa vao day bang cach
vién dan.

Theo mot sé phuong 4n, cac chét e ché con duong tai nap tin hiéu bao gdm
cac chét tc ché con duong Ras-Raf-MEK-ERK (vi du, binimetinib, selumetinib,
encorafinib, sorafenib, trametinib, va vemurafenib), cac chét tc ché con dudng PI3K-
Akt-mTOR-S6K (vi du, everolimus, rapamycin, perifosine, temsirolimus), va cac chét
e ché kinaza khéc, nhu baricitinib, brigatinib, capmatinib, danusertib, ibrutinib,
milciclib, quercetin, regorafenib, ruxolitinib, semaxanib, AP32788, BLU285,
BLU554, INCB39110, INCB40093, INCB50465, INCB52793, INCB54828,
MGCD265, NMS-088, NMS-1286937, PF 477736 ((R)-amino-N-[5,6-dihydro-2-(1-
metyl-1H—pyrazol-4-y1)-6-ox0-1prrolo[4,3,2-eﬂ[2,3]benzodiazepin-8-yl]-
xyclohexanaxetamit), PLX3397, PLX7486, PLX8394, PLX9486, PRN1008,
PRN1371, RXDX103, RXDX106, RXDX108, va TG101209 (N-tert-butyl-3-(5-metyl-
2-(4-(4-metylpiperazin-1-yl)phenylamino)pyrimidin-4- ylamino)benzensulfonamit).

Céc vi du khong lam giéi han vé cac chét Gc ché kiém soat bao gom
ipilimumab, tremelimumab, nivolumab, pidilizumab, MPDL3208A, MEDI4736,
MSB0010718C, BMS-936559, BMS-956559, BMS-935559 (MDX-1105), AMP-224,
va pembrolizumab.

Theo mot sd phuong 4n, liéu phap hoa tri gdy doc té bao duoc chon tir arsen
trioxit, bleomycin, cabazitaxel, capecitabine, carboplatin, cisplatin, xyclophosphamit,
cytarabine, dacarbazine, daunorubicin, docetaxel, doxorubicin, etoposide, flouraxil,
gemcitabine, irinotecan, lomustine, methotrexate, mitomycin C, oxaliplatin, paclitaxel,
pemetrexed, temozolomide, va vincristine.

Céc vi du khong lam giéi han vé liéu phap huéng dich-su tao mach bao gém
aflibercept va bevacizumab.

Theo mét sb phuong é&n, cac chit hudng dich mién dich dugc chon tur
aldesleukin, interferon alfa-2b, ipilimumab, lambrolizumab, nivolumab, prednisone, va
sipuleucel-T.

Céc vi du khong 1am gidi han vé lidu phép xa tri bao gbm liéu phap iot phong
xa, chiéu xa bang chum tia bén ngoai, va liéu phap radi 223.

Céac chét e ché kinaza bd sung bao gdm céc chat dugc mo ta, vi dy, trong cac
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patent My sb 7.514.446; 7.863.289; 8.026.247; 8.501.756; 8.552.002; 8.815.901;
8.912.204; 9.260.437; 9.273.051; cong bd yéu ciu cip patent My s6 2015/0018336;
cong bd don qudc t& s6 WO 2007/002325; WO 2007/002433; WO 2008/080001; WO
2008/079906; WO 2008/079903; WO 2008/079909; WO 2008/080015; WO
2009/007748; WO 2009/012283; WO 2009/143018; WO 2009/143024; WO
2009/014637; 2009/152083; WO 2010/111527; WO 2012/109075; WO 2014/194127;
WO 2015/112806; WO 2007/110344; WO 2009/071480; WO 2009/118411; WO
2010/031816; WO 2010/145998; WO 2011/092120; WO 2012/101032; WO
2012/139930; WO 2012/143248; WO 2012/152763; WO 2013/014039; WO
2013/102059; WO 2013/050448; WO 2013/050446; WO 2014/019908; WO
2014/072220; WO 2014/184069; va WO 2016/075224, tat ca cac tai liéu nay dugc dua
vao diy bang cach vién dan toan bo ndi dung cta ching.

Vi du khac vé cac chét uc ché kinaza bao gém cic chét duoc md ta, vi du,
trong cc cong bd don qudc té s& WO 2016/081450; WO 2016/022569; WO
2016/011141; WO 2016/011144; WO 2016/011147; WO 2015/191667; WO
2012/101029; WO 2012/113774; WO 2015/191666; WO 2015/161277; WO
2015/161274; WO 2015/108992; WO 2015/061572; WO 2015/058129; WO
2015/057873; WO 2015/017528; W0/2015/017533; WO 2014/160521; va WO
2014/011900, mdi tai lidu trong sb céc tai liéu nay duoc dua vao day bﬁng cach vién
dn toan bd nodi dung cta nd.

Céc chét dilu tri bd sung bd sung khéc nira bao gdm céc chit tc ché RET nhu
cic chit dugc mé ta, vi du, trong cac patent My sb 8.299.057; 8.399.442; 8.937.071;
9.006.256; va 9.035.063; cac cong bb don yéu ciu cap patent M¥ s6 2014/0121239;
2011/0053934; 2011/0301157; 2010/0324065; 2009/0227556; 2009/0130229;
2009/0099167; 2005/0209195; céc cong bd don qudc t€ s6 WO 2014/184069; WO
2014/072220; WO 2012/053606; WO 2009/017838; WO 2008/031551; WO
2007/136103; WO 2007/087245; WO 2007/057399; WO 2005/051366; va WO
2005/044835; va J. Med.Chem. 2012, 55 (10), 4872-4876.

Céc chit didu tri bd sung nay c6 thé duge st dung véi ché phdm dang 16ng nhu
dugc dé xuat ¢ day dudi dang mot phan cta dang liéu tuong tu hodc dang lidu riéng
biét, qua cac dudng st dung gidng hodc khac nhau, va sir dung véi liu trinh st dung

gidng hogc khéc nhau theo thuc hanh duge ti€u chudn ma ngudi c6 hiéu biét trung
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binh trong linh vyc nay da biét.

Séang ché ciing dé xuit & day (i) dugc pham dé didu tri bénh ung thu (vi dy,
bénh ung thu lién quan dén TRK) & bénh nhén can didu tri, dugc phdm ndy chira (a)
ché phdm dang 16ng nhu dugc dé xuét o day, (b) chét diéu tri bd sung va (c) tuy ¥, it
nhét mot chat phu gia bd sung dé st dung ddng thoi, riéng & hodc 1an luot dé diéu tri
bénh vé khéi u, trong do lugng ché phdm dang 16ng nhu duoc dé xuét & day va cua
chét diéu tri bd sung cung nhau c6 tac dung trong viéc diéu tri bénh ung thu néu trén;
(if) duoc pham chira hdn hop nay; (iii) sir dung hén hop nay dé bao ché thubc dung dé
diéu tri bénh ung thu (vi du, bénh ung thu lién quan dén TRK); va (iv) bao gbi hodc
san phim thwong mai chtra hdn hop nay dudi dang ché pham két hop dé str dung dong
thoi, riéng r€ hodc lan luot; va dung cho phuong phép diéu tri bénh ung thu (vi duy,
bénh ung thu lién quan dén Trk) & bénh nhén can diéu tri.

Séng ché con mo ta phwong phép didu tri cho dbi twong duge xac dinh hodc
chin do4n 12 méc bénh ung thu lién quan dén TRK (vi du, dbi twong da dugc xac dinh
hodc chan doan 13 mic bénh ung thu lién quan dén TRK bang cach st dung kit-d
duoc co quan quan 1y cip phép, vi du, FDA cép phép, dé xé4c dinh sy 161 loan diéu hoa
cua gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc néng dd cua
chung, & dbi tugng hodc mau sinh thiét cta dbi twong nay) (vi du, bénh ung thu bat ky
trong s6 cac bénh ung thu lién quan dén Trk duge mo ta & day hoac da biét trong linh
vuc nay) bao gdbm budc cho d6i tugng str dung lugng hitu higu c6 tdc dung diéu tri cua
ché phdm dang 1éng nhu dugc d8 xuét ¢ day. Sang ché ciing md ta ché phim dang
16ng nhu dugc dé xuét & day dé str dung trong viéc diéu tri bénh ung thu lién quan dén
TRK ¢ dbi tuong d3 duge x4c dinh hodc chin doan 1a méc bénh ung thu lién quan dén
TRK (vi du, dbi tuwong di dugc xac dinh hodc chdn doan 12 méc bénh ung thu lién
quan dén TRK bang cach st dung kit da dugc co quan quéan 1y-cap phép, vi du, FDA-
cép phép, dé xac dinh su r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc sy biéu
hién hodc hoat tinh, hodc ndng do cta ching, & d6i tuong hodc mAu sinh thiét cua ddi
tuong nay) (vi dy, bénh ung thu bét ky trong s6 cdc bénh ung thu lién quan dén Trk
dwoc mb ta & ddy hodc di biét trong linh vuc nay). Sang ché ciing mo ta viéc s dung
ché pham dang 16ng nhu dugc dé xuét & day dé san xuét thube dung dé diéu tri bénh
ung thu lién quan dén TRK & dbi tuong da duge xéac dinh hodc ch4n doan 1a mac bénh

ung thu lién quan dén TRK (vi du, dbi twong da duge xé4c dinh hodc chén doén 1a méc
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bénh ung thu lién quan dén TRK bang cach sir dung kit d& dugc co quan quéan ly cap
phép, vi du, FDA cép phép, dé x4c dinh su r6i loan diéu hoa ctia gen NTRK, protein
Trk, hoac su biéu hién hodc hoat tinh, hodc ndng do cta ching, & d6i tuong hodc mau
sinh thiét cua d6i tuong nay) (vi dy, bénh ung thu bét ky trong s6 cac bénh ung thu
lién quan dén Trk duoc mo ta & day hodc da biét trong linh vuc nay).

Sang ché cling md ta phuong phap didu tri cho dbi twong (vi dy, d6i tong bi
nghi ngo la méc bénh ung thu lién quan dén TRK, d6i tuong biéu hién mot hodc nhiéu
triéu chimg cta bénh ung thu lién quan dén TRK, hoic d6i twong c6 nguy co cao cia
sy phat trién bénh ung thu lién quan dén TRK), phuong phép nay bao gbdm budce thue
hién thir nghiém (vi du, thtt nghiém st dung phuong phap giai trinh tu thé hé méi,
phuong phép hoéa mo mién dich, phuwong phap FISH pha v&, hodc phuong phap phan
tich FISH dung hgp kép) (vi du, bang cach st dung kit d& dugc co quan quan ly cap
phép, vi duy, FDA cép phép) dbi voi miu thu duoc tir dbi tuong dé xac dinh xem a6i
tuong co su r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc sy biéu hién hoic hoat
tinh, hodc ndng dd cla chiung hay khong, va cho d6i tuong da dugce xac dinh 13 c6 su
r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc sy biéu hién ho#c hoat tinh, hodc
néng do cia ching su dung (vi du, sir dung theo cach dic hiéu hoac chon loc) luong
hitu hiéu ¢6 tac dung didu tri cua ché pham dang léng nhu duoc dé xuét & day. Céc thtt
nghiém bd sung, cac thit nghiém khong lam gidi han c6 thé dugc st dung trong cac
phuong phap nay dugc md ta & day. Céc thir nghiém bd sung cling da duoc biét trong
linh vuc ndy. Sang ché ciing mo ta viéc stt dung ché pham dang long nhu dugc dé xuat
o day dé st dung trong viéc diéu tri bénh ung thu lién quan dén TRK & d6i tuong duoc
x4c dinh hodc chan doan 1a méc bénh ung thu lién quan dén TRK qua budc thuc hién
thir nghiém (vi du, thi nghiém in vitro) (vi dy, thir nghiém st dung phuong phép giai
trinh tu thé hé mé&i, phuong phap hdéa mo mién dich, phuong phap FISH pha v, hoéac
phuong phap phan tich FISH dung hop kép) (vi du, bang cach sir dung kit di dugc co
quan quén 1y cap phép, vi du, FDA chp phép) dbi v6i miu thu duge tir d6i twong dé
x4c dinh xem d6i twong co su r6i loan didu hoa ctia gen NTRK, protein Trk, hodc su
biéu hién hoic hoat tinh, hodc ndng d6 cua ching hay khong, trong d6 sy c6 mat cua
r6i loan diéu hoa cia gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hoac
ndng do ctia chung, xac dinh viéc dbi twong nay c6 méc bénh ung thu lién quan dén

TRK. Sang ché ciing md t& viéc st dung ché phim dang 16ng nhu dugc d& xuat & day
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dé san xuét thubc ding dé didu tri bénh ung thu lién quan dén TRK & dbi tuong da
duoc xac dinh hodc chan doan 12 méc bénh ung thu lién quan dén TRK qua budc thyc
hién thir nghiém (vi dy, thir nghiém in vitro) (vi dy, thu nghiém st dung phuong phap
giai trinh ty thé hé méi, phuong phap héa mo mién dich, phuong phap FISH pha v,
hodic phuong phép phén tich FISH dung hop kép) (vi du, bang cach st dung kit da
dugce co quan quéan ly cip phép, vi du, FDA chp phép) dbi v6i mau thu duoc tir do6i
trong dé x4c dinh xem dbi tuong c6 su rdi loan diéu hoa cua gen NTRK, protein Trk,
hodc su biéu hién hodc hoat tinh, hodc ndng do cla ching hay khong, trong d6 su c6
mit caa rdi loan diéu hoa cua gen NTRK, protein Trk, hodc sy biéu hién hoidc hoat
tinh, hodc ndng dd ctia chiing, x4c dinh viéc dbi twong nay co méc bénh ung thu lién
quan dén TRK. Mot s6 phwong 4n ctia phuong phap bét k¥ trong sb cac phuong phap
hodc st dung dugc md ta & day con bao gbm budc ghi lai két qua 14m sang cla do6i
twgng (vi dy, moi trudng doc dugc béng may tinh) ma d6i tugng nay da dugc xac dinh
13 ¢6 su rdi loan diéu hoa cua gen NTRK, protein Trk, hodc sy biéu hién hodc hoat
tinh, hodc ndng do6 ctia chung, bang cach tién hanh thir nghiém, can dugc cho st dung
ché pham dang 16ng nhu dugc d& xut o day.

Theo mdt sé phuong 4n cua phuong phap bét ky trong s6 cac phuong phap hodc
st dung dugc md ta & day, d6i twong da dugc xé4c dinh hodc chin do4n 13 mic bénh
ung thu c6 su r6i loan diéu hoa cua gen NTRK, protein Trk, hodc su biéu hién hoic
hoat tinh, hodc néng dd cta ching (vi dy, nhu dugce x4c dinh b%mg cach sir dung thu
nghiém hodc kit dd dugc co quan quan ly cap phép, vi dy, FDA cap phép). Theo mot
sd phuong 4n cta phuong phap bét ky trong sd cac phwong phap hodc st dung dugc
md ta & dy, ddi twong nay co khdi u duong tinh ddi véi sy r6i loan diéu hoa cua gen
NTRK, protein Trk, hoac sy biéu hién hodc hoat tinh, hodc ndng do6 cua -chﬁng (vi dy,
nhu duge xac dinh bang cach sit dung thir nghiém hodc kit da duge co quan quan ly
cap phép). Theo mot s6 phwong an ctia phwong phép bét k¥ trong sb cdc phuong phép
hoic st dung dugc mo ta ¢ day, dbi tuong c6 thé co (cac) khdi u duong tinh dbi véi su
r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc
ndng d6 ctia chung (vi dy, dugc xac dinh la duong tinh béang cach sir dung thir nghiém
hodc kit da duoc co quan quan ly cap phép, vi du, FDA cap phép). Theo mot sd
phuong 4n cia phuong phap bét ky trong s6 cdc phuong phap hodc st dung dugc md

ta & day, doi tuong c6 the c6 cac khoi u co roi loan diéu hoa cla gen NTRK, protein
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Trk, hodc sy biéu hién ho#c hoat tinh, hodc ndng dd cta ching (vi du, trong d6 khéiu
da duge xac dinh nhu vay bang cach sir dung kit hodc thir nghiém da dugc co quan
quén 1y-cap phép, vi du, FDA-c4p phép). Theo mot s6 phwong 4n ctia phuong phap bét
ky trong s6 cac phuong phap hodc sir dung dugc md ta ¢ day, d6i twong bi nghi ngd 1a
méc bénh ung thu lién quan dén TRK. Theo mdt s6 phuong 4n cta phuong phap bét
ky trong s6 cic phuong phap hodc st dung duge md ta & day, d6i tugng c6 hd so 14am
sang cho thdy ddi tuong c6 khéi u co su r6i loan diéu hoa cia gen NTRK, protein Trk,
hodc su biéu hién hodc hoat tinh, hodc ndng d6 cia ching (va tly y, hd so 1am sang
cho thdy déi twong can dugc didu tri bang ché phdm bt ky trong sd cac ché phim
duogc dé xuat & day).

Sang ché con mo ta phuong phap didu tri cho ddi twong bao gdbm budc cho d6i
tuong c6 hd so 1am sang cho thay rang d6i tuong cé su rdi loan didu hoa cua gen
NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc néng d6 cua chung, s
dung Iugng hitu hiéu c6 tdc dung didu tri ctia ché phdm dang 16ng nhu dugc dé xuit &
day. Séang ché con md ta viéc s dung ché phdm dang 16ng nhu dugc @& xuét & day dé
san xuét thuéc dung dé didu tri bénh ung thu lién quan dén TRK & déi twong 6 hod so
lam sang cho thay rang ddi tugng c6 sy rdi loan diéu hoa cia gen NTRK, protein Trk,
hoac su biéu hién hoic hoat tinh, hodc néng do cua ching. Sang ché cling mb ta viéc
sir dung ché pham dang 16ng nhu dugc d& xuit & day dé san xut thudc dung dé diéu
tri bénh ung thu lién quan dén TRK & d6i tuong c6 hod so 1am sang cho thiy rang dbi
tuong nay co su r6i loan diéu hoa cia gen NTRK, protein Trk, hodc sy biéu hién hoic
hoat tinh, hoic ndng do cta ching. Mot s6 phuong 4n cta cac phuong 4n va st dung
nay co thé con bao gdm: budc thyc hién thir nghiém (vi dy, thit nghiém in vitro) (vi
du, thir nghiém st dung phuong phép giai trinh tu thé hé méi, phuong phap héa mod
mién dich, phuong phap FISH pha v, hodc phuwong phép phén tich FISH dung hop
kép) (vi du, bang c4ch st dung kit d4 dugc co quan quan ly-cap phép, vi du, FDA-cép
phép) i v6i mau thu dugc tir d6i tugng dé xac dinh xem dbi tugng ¢ su rdi loan
diéu hoa ciia gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc néng do
ciia ching hay khong, va ghi lai thong tin trong hd so 1am sang cia dbi tuong (vi dy,
phuong tién doc dugc béng may tinh) ré'lng da dugc xac dinh 1a co su rdi loan diéu hoa
cua gen NTRK, protein Trk, hodc sy biéu hién hodc hoat tinh, hodc néng do cua

chung.
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Sang ché cling mé ta phwong phap (vi du, cac phwong phap in vitro) dé chon
loc viéc diéu tri cho ddi twong bao gdm budc chon loc viee diéu tri bao gdm ca viée
cho ddi tuwong di dwoc xac dinh hoic chin doan 13 méc bénh ung thu lién quan dén
TRK (vi du, déi twong da dugc xac dinh hodc chin doan 14 mac bénh ung thu lién
quan dén TRK béng cach st dung kit da dugc co quan quan 1y-cép phép, vi du, FDA-
cap phép, dé xac dinh su r6i loan diéu hoa ciia gen NTRK, protein Trk, hodc su biéu
hién hodc hoat tinh, hodc ndng d6 cta chung, & ddi twong hoic mau sinh thiét cua dbi
tugng nay) (vi du, bénh ung thu bat ky trong s cac bénh ung thu lién quan dén Trk
dugc mo ta & day hodc da biét trong linh vuc nay) str dung luong hitu higu c6 tac dung
diéu trj cia ché phim dang 16ng nhu duge d& xuit & day. Mot sd phuong 4n c6 thé con
bao g(‘A)m buée cho dbi tuong da duogc xac dinh hodc chin doan 12 méc bénh ung thu
lién quan dén TRK st dung phuong phap diéu tri da chon. Mot sb phuong 4n cé thé
con bao gém buéc thuc hién thi nghiém (vi du, thir nghiém in vitro) (vi du, thir
nghiém st dung phwong phap giai trinh tu thé hé méi, phuong phap héa mo mién dich,
phuong phap FISH pha v&, hodc phuong phép phén tich FISH dung hop kép) (vi du,
bang cach sir dung kit d& dugc co quan quan ly-cép phép, vi du, FDA-cép phép) dbi
v6i miu thu dugce tir ddi tuong dé xac dinh xem d6i tugng co sy 161 loan diéu hoa cua
gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc ndng d6 ciia ching hay
khéng, va xé4c dinh hoic chan doan ddi twong dd duge x4c dinh 13 c6 su rdi loan didu
hoa cua gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc néng do cua
ching, 14 méc bénh ung thu lién quan dén TRK.

Séng ché con mé ta phuong phap chon loc ché d didu tri cho dbi tugng bao
gdm budce sir dung lwong hiru hidu c6 tac dung didu tri ciia ché pham dang léng nhu
duogc dé xuat ¢ day, trong d6 phuong phéap nay bao gdm budc thue hién thir nghiém (vi
du, thir nghiém in vitro) (vi du, thir nghiém sir dung phuong phap giai trinh tu thé hé
méi, phuong phép héa mé mién dich, phwong phap FISH pha v, hodc phuong phap
phan tich FISH dung hop kép) (vi du, bang cach sir dung kit di duge co quan quan ly-
clp phép, vi du, FDA-cép phép) ddi véi mau thu duge tir ddi tugng dé xac dinh xem
dbi tuong cé su roi loan didu hoa cua gen NTRK, protein Trk, hodc su biéu hién hoic
hoat tinh, hodac néng do cua chung hay khong, va xac dinh hodc chan doan dbi tuong
da duogc x4c dinh 13 c6 sy rdi loan didu hoa cia gen NTRK, protein Trk, hodc su biéu

hién hoac hoat tinh, hoac néng do cua chung, 1a méic bénh ung thu lién quan dén TRK,
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va chon loc phuong phap diéu tri bao gém buée cho dbi twong da duge xac dinh hodc
chan doan 12 méc bénh ung thu lién quan dén TRK sir dung luong hitu hiéu cé tac
dung diéu tri ctia ché pham dang 16ng nhu dugc d2 xuit & day. Mot sd phuong an con
bao gém budce st dung ché d6 diéu tri chon loc cho dbi teong duge xéac dinh hodc chan
do4n 1a mic bénh ung thu lién quan dén TRK.

Sang ché con md ta phuong phéap chon loc ché d@o diéu tri cho dbi twgng bao
gdm buéc st dung luong hitu hi¢u c6 tac dung didu tri cua ché pham dang 10ng nhu
dugc dé xuéat & day bao gdm ca cdng doan chon loc, xac dinh, hodc chan doan d6i
tugng mic bénh ung thu lién quan dén TRK, va chon loc d6i twong dé didu tri bao
gdm buéc s dung luong hitu hiu c6 tac dung didu tri cua ché phdm dang 1ong nhu
dugc dé xuét & day. Theo mot s6 phuong 4n, phuong phap xéac dinh hoac chan doan
d6i tuong méc bénh ung thu lién quan dén TRK c6 thé bao gém budc thuc hién thi
nghiém (vi dy, thit nghiém in vitro) (vi dy, thir nghiém st dung phuong phép gidi trinh
ty thé hé méi, phuong phap héa mo mién dich, phuong phap FISH pha v&, hodc
phuong phéap FISH dung hop kép) (vi du, bang cach su dung kit dd dugc co quan quan
ly-cép phép, vi dy, FDA-cép phép) ddi véi mau thu dugce tix d6i tuong dé x4c dinh xem
d6i twong c6 su rdi loan diéu hoa cta gen NTRK, protein Trk, hodc sy biéu hién hoic
hoat tinh, hodc ndng dd cta ching hay khong, va xac dinh hoac chin doan dbi tuong
da duoc xéc dinh 1a co su r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc su biéu
hién hodc hoat tinh, hodc néng do6 cua chung, la méc bénh ung thu lién quan dén TRK.
Theo mdt sd phuong an, budc chon loc ché do diéu tri c6 thé dugc sir dung lam mot
phan ctia nghién ctru 1am sang bao gbém budc st dung nhidu ché do diéu tri khac nhau
dbi v4i bénh ung thu lién quan dén TRK.

Theo mdt s6 phuong 4n cua phuong phap bét ky trong sb cac phuong phap hodc
sir dung duge mo ta & déy, thir nghieém dugce su dung dé x4c dinh xem d6i tuong c6 su
rdi loan diéu hoa cia gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc
néng do cua chung hay khong, bang cach st dung mau (vi du, mau sinh hoc hodc mau
sinh thiét (vi dy, miu sinh thiét duogc gén trong parafin) 14y tir dbi twong (vi du, dbi
tuong bi nghi ngo 1a méc bénh ung thu lién quan dén TRK, d6i tuong c6 mdt hoac
nhiéu triéu ching cua bénh ung thu lién quan dén TRK, v/hoic ddi tuong c6 nguy co
cao trong viéc phat trién bénh ung thu lién quan dén TRK) c6 thé bao gbm, vi du,

phuong phép gidi trinh tu thé hé méi, phuong phap héa mo mién dich, phuong phap
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hién vi huynh quang, phuong phap phén tich FISH pha v, k¥ thuat thdm Southern, k§
thuét thAm Western, phuong phap phan tich phén loai té bao dugc hoat hda huynh
quang (FACS), k¥ thuat thdm Northern, va phuong phéap khuéch dai trén co s& phan
tmg chuci polymeraza (PCR) (vi du, phin ong chuci polymeraza
phi®n m- ng-ic (RT-PCR)). Nhu da dugc biét 18 trong linh vuc nay, cac thu
nghiém thudong duoc thuc hién, vi du, voi it nhdt mét doan do 1 axit nucleic duge
danh dAu hodc it nhat mot khang thé hoic manh gén két khang nguyén cua nd duoc
danh diu. Céc thir nghiém c6 thé sit dung cac phwong phép phat hién khac da biét
trong linh vuc nay dé phét hién su roi loan diéu hoa cua gen NTRK, protein Trk, hodc
su biéu hién hodc hoat tinh, hodc ndng do ctia chung (vi dy, xem cdc tai liéu vién din
duogc néu ¢ day).

Theo mot s& phwong én, ché pham dang léng nhu dugc d8 xuat & day hiru ich
dé diéu tri chirng dau man tinh va cAp tinh, bao gdm ca ching dau lién quan dén bénh
ung thu, phiu thuat, va gay xuong. Ché pham dang 16ng nhu dugc d& xuét & day c6 thé
hitu ich d& diéu tri nhiéu loai ching dau bao gdm ching dau do viém, chimg dau do
bénh than kinh, va ching dau lién quan dén bénh ung thu, phﬁu thuét, va g8y xuong.
Ché pham dang 16ng nhu dugc d& xuit & day ciing c6 thé hitu ich dé diéu tri cac bénh
ung thu bao gdbm u nguyén bao than kinh, bénh ung thu budng trimg, bénh ung thu tuy
va bénh ung thu két-truc trang. Ché phdm dang 16ng nhu dugc dé xuit & day cling hitu
ich dé diéu tri bénh viém va mot s bénh nhiém khuén. Ngoai ra, ché ph'?lm dang long
nhu duge dé xuét & day cling c¢6 thé duoc st dung dé diéu tri bénh viém bang quang k&
(interstitial cystitis: IC), hoi chimg dau bang quang (painful bladder syndrome: PBS),
ching tiéu tién khong tu chu, bénh hen, chimg chéan &n, bénh viém da co dia, va bénh
vay nén. Ché pham dang long nhu dugce dé xuét & day cling c6 thé duge st dung dé
diéu tri chimg hily myelin va ching rdi loan myelin bang c4ch kich thich sy hinh thanh
myelin, su séng ctia té bao than kinh, va su biét hoa té bao it nhanh bﬁng cach trc ché
su tuwong tac Sp35-TrkA. Ché pham dang 16ng nhu duoc dé xuat & day co thé hiru ich
dé diéu tri nhiéu loai chitng dau bao gdm chiing dau do viém, chimg dau do bénh than
kinh, chung dau do phau thuat va chiung dau lién quan dén bénh ung thu. Ché pham
dang long nhu duoc d& xuht ¢ day co thé hitu ich dé diéu tri cac bénh lién quan dén
xuong (nhu cac bénh lién quan dén su tiéu xwong). Cac bénh lién quan dén xuong lam

vi du bao gém bénh xuong di cdn, chung mat xwong do viéc diéu tri gy ra, ching
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lodng xuong, bénh viém da khép dang thip, bénh viém d6t sdng dang thip, bénh
Paget, va bénh nha chu. Ching lofing xuong c6 thé duoc cho 13 do (1) thdi ky man
kinh ¢ phu nfi, (2) sy 180 hoa & nam gidi hodc phu nit, (3) su phat trién xwong dudi
mirc t6i vu trong trong thoi tho 4u va thoi thanh nién 13m cho khong dat dwgce khi
xuong dinh, va/hoac (4) su mét xuong thr phat do cac tinh trang bénh khéc, rbi loan
an udng, cac thudc va/hodc bién phap diéu tri y hoc. Céc bénh tiéu xwong khic c6 thé
duoc diéu tri theo cac phwong phap duge d& xuat & day duge khu trt hon. Vi du cu thé
1a bénh tiéu xwong do khéi u di cin gay ra. Trong trudng hop ndy, cdc bénh ung thu
xuong hodc bénh di can xuong bao gém bénh ti€u xuwong cuc bd cd thé gdy ching dau,
ching yéu xuong va giy xuong. Cac bénh tidu xuong cuc bd nay ciing cho phép khdi
u phét trién réng hon bang céach tao ra nhidu khoang trong cho ching trong xwrong va
giai phéng cac yéu t6 sinh truéng tir khung xwong. Cac bénh ung thu di biét hién nay
gdy chimg tiéu xwong do khéi u bao gdbm cac bénh mau 4c tinh (vi du, bénh u tiy vau
lympho) va cac khéi u dang ran (vi du, khdi u va, khdi u tuyén tién liet, khdi u phéi,
khdi u than va tuyén giap), tit ca cac bénh nay déu bao gdm trong sb cac bénh ma sang
ché diéu tri duge. Khi duoc st dung & day, thuat ngit diéu tri bao gdm ca viéc phong
bénh cling nhu diu tri tinh trang bénh hién tai.

Theo d6, sang ché ciing mo ta phwong phap diéu tri bénh hoic tinh trang bénh &
d6i twong can diéu tri, trong d6 bénh hodc tinh trang bénh nay c6 thé diéu tri bang chét
trc ché TrkA va/hoac TrkB (vi du, bénh ung thu lién quan dén TRK), bao gdm buéc
cho dbi tugng sir dung ché phim dang 16ng nhu duge d& xuit & day véi lugng hitu
hiéu dé diéu tri hodc phong nglra r6i loan néu trén. Theo mot phuong an cu thé, sang
ché mo ta phuong phéap diéu tri chung dau, bénh ung thu, bénh viém, bénh thoai hoa
than kinh hodc bénh nhidm ky sinh tring Trypanosoma cruzi & dong vat c6 vi, phuong
phép nay bao gdm budc cho dong vat cé vi néu trén st dung luong hitu hidu c6 tac
dung diéu tri cia ché phdm dang 1ong nhu duge dé xuat & ddy. Theo phuong 4n khéc,
sang ché mo ta phuong phap diéu tri bénh tiéu xuwong & dong vat c6 vi, phuong phép
nay bao gém bude cho d6i tuong can diéu tri néu trén st dung luong hitu hiéu c6 tac
dung diéu tri ciia ché phim dang long nhu dugc dé xuit ¢ day

Ché phdm dang 16ng nhu dugce dé xuit ¢ day c6 thé duoc st dung két hop véi
mot hodc nhiéu dugc chat bd sung hoat dong theo co ché tac dung giéng hoac khac

nhau. Ché d6 didu tri két hop nay cé thé dat duoc bang cach sit dung dong thoi, 1an
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lrot hoac riéng r€ cac thanh phén riéng biét ciia ché @6 diéu tri. Cac vi du bao gdm cic
hop chat khang viém, steroit (vi du, dexamethasone, cortisone va fluticasone), céc
thudc giam dau nhuw NSAID (vi du, aspirin, ibuprofen, indomethacin, va ketoprofen),
va opioit (nhw morphin), va cac chit héa tri liéu.

Trong linh vuc ung thu hoc, phuong phap thuong duoc sir dung thuc té 1a két
hop céc ché do didu tri khac nhau dé diéu tri cho mdi bénh nhan mac bénh ung thu.
Trong linh vuc ung thu hoc, (cic) thanh phan khac ciia mdi ché do diéu tri két hop
ndy, ngodi cac thanh phan dugc dé xudt & day c6 thé 13, vi dy, phau thuat, liéu phép xa
tri, liéu phap hoa tri, cac chét e ché sy tai nap tin hiéu va/hogic khang thé don dong.
Do d6, cc hop chét c6 cong thic (I) cling ¢6 thé hiru ich 1am thanh phan b6 tro cho
viéc diéu tri bénh ung thu, nghia 12 chiing c6 thé dugc st dung két hop véi mot hodc
nhiéu liéu phép hodc chét didu tri bd sung, vi du, chét hoa tri lidu ¢ co ché tac dung
gidng hosc khac nhau.

Do d6, ché phdm dang 1ong nhu duge dé xuat & day c6 thé duoc str dung két
hop v6i mot hodc nhidu chit duoc chon tir cac chét e ché nguyén phan, chét alkyl
héa, chit chéng chuyén héa, ADN hoic ARN dbi nghia, chét khang sinh xen k&, chat
trc ché yéu t6 sinh truong, cac chét trc ché su tai nap tin hiéu, chét tc ché chu trinh té
bao, chét trc ché enzym, tac nhan didu bién thu thé retinoid, chét e ché proteasome,
chit e ché topoisomeraza, chat 1am thay doi dép g sinh hoc, chét khang hormon,
chét trc ché su tao mach, cac chét can phéan bao khang androgen, cdc khang thé hudng
dich, chit ttc ché HMG-CoA reductaza, va chat e ché prenyl-protein transferaza.

Theo mot s§ phuong 4n ciia phuong phap bét ky trong s6 cac phuong phap
duoc mo ta & day, ché phim dang long dugc dé xuét & ddy duoc st dung két hop véi
luong hitu hi€u cd tac dung didu tri cta it nhat mot chat diéu tri bd sung dugc chon tir
mot hodc nhidu liéu phap hodc chat didu tri bd sung (vi dy, chat hoa tri liéu).

Céc vi du khong 1am gi6i han v& chét didu tri bd sung bao gdm: céc chat diéu tri
huéng dich thu thé tyrosin kinaza khac (vi du, cc chat (rc ché TRK kinaza), cht diéu
tri hudng dich kinaza, céac chét tc ché con dudng tai nap tin hiéu, cac chét trc ché kiém
sodt, cAc tc nhan diéu bién con duong gay chét theo chuong trinh (vi dy, obataclax);
liéu phap héa tri gy doc té bao, cac lidu phap hudng dich-su tao mach, cac chét hudng
dich mién dich, va liéu phap xa tri.

Trong cac phuong phép diéu tri duge md ta & day, ché phém dang long duge dé
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xuét & ddy c6 thé didc biét hitu ich trong viéc diu tri cho ddi twong c6 chimg khé nudt
(vi du, nudt khé). Vi du, cac ché pham dang 1ong dugc dé xult & day cé thé hitu ich
trong phuong phép diu tri bénh ung thu & d6i twong c6 chimg kho nubt & miéng-hau.

Khi hop chit dugc boc 16 & day c6 it nhat mot tim khong ddi xtng, céc hop
chit c6 thé tdn tai dudi dang chit ddng phan déi anh. Khi cic hop chit ¢ hai tim
khéng d6i ximg, cac hop chét nay ciing c6 thé ton tai dusi dang chét dong phan khong
d6i quang. Nghia 13 hop chét ¢ cong thic I, ngoai viée ¢6 cAu hinh mong mudn duge
thé hién theo tén theo danh phap "(S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-
pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit hydro sulfat" (sau
day duoc goi la chét déng phén (S,R)), no cling co thé c6 mat véi luong rit nho dudi
dang chit dong phan (R)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit hydro sulfat (sau day dugc goi la
chat ddng phan (R,R)) va/hodc ciing c6 thé c6 mit véi lugng rat nhd dudi dang hop
chit (S)-N-(5-((S)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-
3-hydroxypyrolidin-1-carboxamit hydrog sulfat (sau day duoc goi la chat ddng phan
(S,S)), va/hoic ¢ thé c6 mat voi lwong rat nho dusi dang chit dong phén (R)-N-(5-
((S)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit hydro sulfat" (sau day dugc goi la chat dong phan
(R,S)). Can hiéu rang tit ca cic chit ddong phan nay va hdn hgp cua ching déu bao
gbm trong pham vi clia sing ché. Trong d6, tot hon néu hop chét nay c6 mat dudi
dang chét ddng phan (S,R), chit dong phan (S,R) c6 mit véi lugng du 16n hon hodc
bang khoang 80%, tot hon nita 12 v6i lugng du 16n hon hodc bing khoang 90%, tdt
hon nita néu c6 mit v6i lugng du 16n hon hoic bang khoang 95%, t6t hon nita néu c6
mat v6i lugng du 16n hon hodc béng khoang 98%, tot hon nita 1 c6 mit véi luong du
16n hon hosc bang khoang 99%.

Cén hiéu ring dang tinh thé (c6 cong thirc I-HS) chira hai tim khong déi xtmg
va do d6 c6 thé duge didu ché va tach trong hdn hop ciia cic chit ddng phan nhu hon
hop raxemic hozc hdn hop chat déng phan khong d6i quang, hodc & dang tinh Kkhiét vé
mit ch4t ddng phan dbi anh. Khi cu tric héa hoc 14p thé duge chi rd béng biéu tugng
hinh ném dac hodc duong nét dut thé hién cAu hinh cu thé thi chéat dong phan lap thé
cling dugc chi ro va xac dinh.

Khi dugc st dung & day, thuat ngix "mudi dugc dung" dé chi mudi van duy tri
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duoc hoat tinh sinh hoc mong mudn ctia hgp chit quan tim va c6 doc tinh khong mong
mudn & muc rit nho. Cac mudi duge dung nay ¢6 thé dwoc didu ché tai chd trong qua
trinh tach va tinh ché cudi hop chét, hodc bing cach cho hop chit da tinh ché & dang
axit tu do hodc bazo tw do ciia n6 phan ung riéng r& vdi bazo hodc axit thich hgp tuong
mg. Theo mdt s6 phurong 4n, cac mudi dugc dung ¢ thé duge wu tién hon so véi bazo
tu do hodc axit tu do twong ing do cac mudi ndy tao ra do 6n dinh hodc do tan cao hon
v6i phén tir, nhd d6 tao didu kién thudn loi cho viée bao ché thanh dang lidu ding. Céc
hop chét bazo thudng c6 kha ning tao ra cac mudi cong axit dugc dung bang cach xir
Iy bang axit thich hop. Céc axit thich hgp bao gdm cac axit vo co duge dung va cac
axit hiru co dugc dung. Cac mudi cong axit dugc dung 1am dai dién bao gbm céc mubi
hydroclorua, hydrobromua, nitrat, metylnitrat, sulfat, bisulfat, sulfamat, phosphat,
axetat, hydroxyaxetat, phenylaxetat, propionat, butyrat, isobutyrat, valerat, maleat,
hydroxymaleat, acrylat, fumarat, malat, tartrat, xitrat, salixylat, p-aminosalixyclat,
glycolat, lactat, heptanoat, phtalat, oxalat, sucxinat, benzoat, o-axetoxybenzoat,
clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat, metoxybenzoat, mandelat,
tanat, format, stearat, ascorbat, palmitat, oleat, pyruvat, pamoat, malonat, laurat,
glutarat, glutamat, estolat, metansulfonat (mesylat), etansulfonat (esylat), 2-
hydroxyetansulfonat, benzenesulfonat  (besylat), p-aminobenzensulfonat, p-
toluensulfonat (tosylat), naptalen-2-sulfonat, etandisulfonat, va 2,5-dihydroxybenzoat.

Khi duge sir dung & ddy, trir khi dugc luu y theo cach khac, thuat nglt "dang
tach riéng" s& c6 nghia 1 hop chit c6 mit & dang duoc tach ra tir hdn hop dang rén bat
ky v6i (cac) hop chat khac, hé dung méi hodc mdi truong sinh hoc. Theo mot 5O
phuong an, dang tinh thé (c6 cong thirc I-HS) c6 mat dudi dang tach riéng.

Khi duoc sir dung & day, trir khi duge luu y theo cach khac, thuat ngit “dang
gan nhu tinh khiét” s& c6 nghia 1a ty 1€ % mol cua cac tap chét trong hop chat dugc
tach riéng hodic dang tinh thé 1a nho hon khoang 5% mol, t6t hon 13 nho hon khoang
2% mol, t5t hon nita 1a nhé hon khoang 0,5% mol, t6t nhét 1a nhé hon khoang 0,1%
mol. Theo mdt s phuong 4n, dang tinh thé (c6 cong thirc I-HS) c6 mat dudi dang gan
nhu tinh khiét.

Khi duoc st dung & day, trir khi duge luu y theo cach khéc, thuat ngi “gén nhu
ty do cua dang (cac) dang vo dinh hinh, dang da hinh hodc dang tinh thé khac” khi
dugc sir dung dé mo ta dang tinh thé (c6 cong thirc I-HS) s& ¢6 nghia 1a ty 1€ % mol
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cua (cac) dang vd dinh hinh, dang da hinh hodc dang tinh thé khéc cta bazo tach duoc
cta dang tinh thé (c6 cong thirc I-HS) 12 nhé hon khoang 5% mol, t6t hon 12 nho hon
khoang 2% mol, tdt hon nita 1a nhé hon khoang 0,5% mol, tot nhat 12 nhé hon khoang
0,1% mol. Theo mot s phwong 4n, dang tinh thé (c6 cong thuc I-HS) c¢6 mat dudi
dang gén nhu tu do cua (cic) dang v6 dinh hinh, dang da hinh hodc dang tinh thé khac.

Céc thuat ngit “chat da hinh” va “dang da hinh” @& chi cic dang tinh thé khac
nhau cia hop chat don. Nghia 14 cac chét da hinh 13 c4c chét ran khac biét c6 chung
cong thic phén tir gibng nhau, nhung mdi chét da hinh c6 cac tinh chét vat Iy & trang
théi rén khac biét. Do d6, hop chét don c6 thé tao ra nhiéu dang da hinh trong d6 mdi
dang nay c6 cac tinh chét vat 1y & trang thai ran khac nhau va khéc biét, nhu profin d§
tan, téc do tan, nhiét do cua diém nong chay, d6 chay, va/hodc cac dinh nhiéu xa bot
tia X khac nhau. Su khéc biét v& cac tinh chat vat Iy c6 thé anh huéng dén cac thong
sd cua duge phdm nhu tinh 6n dinh khi bdo quan, kha ning ép va ty trong (cac thong
s6 nay c6 thé 1 quan trong trong viéc bao ché va san xut san phadm), va tdc do hoa tan
(c6 thé 12 yéu t6 quan trong v& do sinh kha dung). Céc k¥ thuat dé xac dinh tinh chat
cta dang da hinh bao gdm, nhung khdng chi gi6i han ¢, phuong phap nhidu xa bot tia
X (X-ray powder diffractometry: XRPD), phuong phép do nhiét lugng bang tia quét vi
phan (differential scanning calorimetry: DSC), phuong phap phéan tich nhiét trong
(thermal gravimetric analysis: TGA), phuong phap nhifu xa tia X (X-ray
diffractometry: XRD) don tinh thé, phuong phép phd dao dong, vi du, phuong phap
ph6 hong ngoai (infrared: IR) va Raman, phuong phap phd cong huéng tir hat nhan
(nuclear magnetic resonance: NMR) trang thai chat rdn va dung dich, phuong phap
hién vi quang hoc, phuong phép hién vi quang hoc giai doan néng, phuong phap hién
vi dién tr quét (scanning electron microscopy: SEM), phuong phép tinh thé hoc
electron va phan tich dinh lugng, phuong phap phén tich c& hat (particle size analysis:
PSA), phuong phap phén tich dién tich bé mit, phuong phap xac dinh do tan, phuwong
phéap x4c dinh sy hoa tan, phuong phép phéan tich nguyén t6 va phuong phap phan tich
Karl Fischer.

Thuét ngit “v6 dinh hinh” c6 nghia 13 chét rén & trang théi ran ma khong & trang
thai tinh th. Cac chét rén v6 dinh hinh c6 su sip xép khong theo thtt tw clia cac phan
tr va do d6 khong c6 mang tinh thé hodc 6 don vi c6 thé phan biét va do d6 khong c6

su sap xép theo thir tir trong khoang dai c6 thé xé4c dinh. Dang & trang thai rdn ctia mot
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chét rén c6 thé dugc x4c dinh bang kinh hién vi 4nh sdng phan cuc, phuong phap bot
nhidu xa tia X ("XRPD"), phuong phap do nhiét lugng bang tia quét vi phan ("DSC"),
hodc cac k¥ thuat tiéu chun khac ma ngudi c6 hiéu biét trung binh trong linh vuc nay
da biét.

Khi duge sir dung & day, trir khi duge luu y theo cach khac, cac thuat ngit “viéc
didu tri”, “diéu tri” va thuat ngit tuong tu, s& bao gém viéc quan ly va cham soc dbi
twong hodc bénh nhén (t6t hon néu 1a dong vat ¢6 vi, t6t hon nita néu 1a nguoi) nhim
muc dich chéng lai bénh, tinh trang bénh, hodc r6i loan va bao gém viéc st dung hop
chét duoc boc 16 dé 1am giam nhe c4c triéu chimg hodc bién chimg, hodc lam giam tde
d6 tién trién cua bénh, tinh trang bénh, hoic rdi loan.

Khi dugc st dung & day, trir khi duge luu y theo cach khdc, thuat ngir “phong
bénh” s& bao gdm (a) viéc lam giam tAn sudt ciia mot hodc nhiéu tridu chimg; (b) lam
giam mtc d) ndng clia mot hodc nhiéu triéu ching; (c) 1am chidm hodc tranh sy phat
trién cua céc triéu ching khac; va/hodc (d) 1am chim hodc tranh sy phat trién coa rbi
loan hodc tinh trang bénh.

Khi dugce st dung & dy, thudt nglt “bénh ung thu lién quan dén Trk” s& dugc
dinh nghia 1a bao gém cac bénh ung thu lién quan dén hodc c6 su r6i loan diéu hoa cua
gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc ndng dd cta ching (vi
du, dang bt ky trong s6 cac dang rdi loan diéu hoa cua gen NTRK, protein Trk, hodc
su biéu hién hodc hoat tinh, ho#c ndéng d6 cua chung, duge mo ta ¢ day). Cac vi du
khong lam gidi han vé bénh ung thu lién quan dén TRK dugce md ta & déy.

Khi duoc st dung & day, thuat ngit “chimg dau” s& dugc dinh nghia la bao gbém
ching dau cip tinh, chimg dau man tinh, ching dau do viém va chimg dau do bénh
than kinh, bao gdm ca bénh than kinh do dai thdo dudng. Ngoai ra, ching dau c6 thé 1a
chiing dau & gitta, ching dau & ngoai vi, do tén thwong mo cdu tric gy ra, do tén
thwong m6 mém gay ra hoic do bénh tién trién gay ra. Chiing dau lién quan dén ching
dau & giita, chig dau & ngoai vi, ton thuong md mém cAu tric, ton throng md mém
hoic sy tién trién cia bénh bét ky ¢6 thé 1a chimg dau cip tinh hodc man tinh.

Khi duge st dung & day, trir khi duge luu y theo cach khéc, ching dau s€ bao
gdm ching dau do viém, chimg dau & gitta, ch&ﬁg dau ¢ ngoai vi, chung dau noi tang,
chimg dau lién quan dén cdu tric, chimg dau do bénh ung thu, chimg dau lién quan

dén su ton thuong md mém, ching dau lién quan dén su tién trién cua bénh, ching dau
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do bénh than kinh, ching dau cép tinh do su tdn thuong cip tinh, chimg dau cép tinh
do chin thuong, chimg dau cip tinh do phu thuét, ching dau dau, dau ring, dau lung
(tbt hon néu 13 chig dau lung dudi), chimg dau man tinh do tinh trang bénh than kinh
va chiing dau man tinh do tinh trang sau dot quy gay ra.

Mdt sb phuong 4n bao gdm phuong phéap diéu tri ching dau, trong d6 ching
dau 1a chimg dau cép tinh. Mot s6 phuong 4n bao gém cac phuong phap diéu tri ching
dau, trong d6 ching dau nay 1a ching dau man tinh. Mot s6 phuong 4n bao gdm céac
phuong phap diéu tri chimg dau, trong d6 chimg dau nay 1a chimg dau do bénh than
kinh, bao gdm ca bénh than kinh do dai thao dudong. Mot s6 phuong 4n bao gdm céc
phuong phap diu tri chimg dau, trong d6 ching dau nay la chimg dau do viém.

Theo mot sd phuong an, chung dau co6 thé dugc chon tir nhom bao gém bénh
viém xuong khép, bénh viém da khép dang thap, bénh dau co xo hoéa, bénh dau dau,
bénh dau rang, bong, chay néng, bi dong vat cin (nhu ché cén, meo cén, rin cin, nhén
cén, con tring cin, va dong vat twong ty cin), bénh 161 loan bang quang do bénh than
kinh, bénh phi dai tuyén tién liét lanh tinh, bénh viém bang quang k&, bénh viém mii,
bénh viém da tiép x0c/qua man cam, chimg ngira, bénh eczema, bénh viém hong, viém
niém mac, bénh viém rudt non, bénh viém mo té bao, ching hoa théng, viém day than
kinh héng, dau day than kinh khop ham, viém day than kinh ngoai vi, viém da day
than kinh, chimg dau mom cut, chimg dau chi 4o, chirng tdc rudt sau phau thuat, viém
tui mat, hoi chirng dau sau thu thuat cit bo vu, ching dau do bénh than kinh & miéng,
chimg dau Charcot, hoi chimg giao cam loan dudng do phan xa, hoi chimg Guillain-
Barre, chimg dau dui di cam, hoi chimg bong rat miéng, chimg dau day than kinh sau
ecpet, chung dau day than kinh sinh ba, bénh than kinh ngoai vi, bénh than kinh ngoai
vi hai bén, bénh than kinh do déi thdo dudng, ching dau day than kinh sau ecpet,
chiing dau day thn kinh sinh ba, viém ddy than kinh thj gidc, viém déy than kinh sau
sét, viem day thin kinh di chuyén, viém doan ddy than kinh, viém ddy than kinh
Gombault, viém noron, dau day than kinh cb-canh tay, dau day than kinh so, dau day
than kinh gap, dau ddy than kinh ludi-hdu, dau day than kinh migren, dau diy than
Kinh tu phat, dau day thin kinh gian suon, dau ddy thin kinh vi, dau day than kinh
Morton, dau dy than kinh miili-mi, dau ddy than kinh chim, dau day than kinh do, dau
day than kinh Sluder, dau day than kinh xuong buém-vom miéng, dau day than kinh

trén héc mit, dau day than kinh vidian, bénh viém rudt, hoi chimg rudt kich thich, su
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chuyén da, su sinh con, chirng dau bung kinh, bénh ung thu, chimg dau lung, ching
dau lung dudi va hoi chiing dau 6ng cb tay.

Chimg dau cép tinh bao gébm ching dau do su tdn thuong cip tinh, chan
thuong, tinh trang ém hodc phiu thuat gy ra (vi du, phiu thuat nguc ho (bao gdm ca
phAu thut tim h& hodc phiu thust duong tit)). Chimg dau cdp tinh con bao gdm, va
khong chi gidi han &, ching dau déu, ching dau sau phau thuét, chimg dau do soi
thén, ching dau tii méat, ching dau do séi mét, chimg dau san khoa, ching dau do
bénh thap, chimg dau ring hodc chimg dau do chén thuong trong thé thao gay ra, hdi
chimg 6ng cd tay, bong, chimg bong gin bd co xwong va cing co qui muc, chiing
cang co-gan qua muc, hdi chimg dau cd canh tay, chimg loan tiéu héa, bénh loét da
day, bénh loét ta trang, chimg dau kinh hodc bénh lac mang trong tir cung.

Chimg dau man tinh bao gdm chimg dau do bénh viém, bénh viém xuong khép,
bénh viém da khép dang thap hodc do di ching bénh, tén thuong cip tinh hodic chin
thuong gy ra. Chiing dau man tinh con bao gbm, va khong chi giéi han &, chimg dau
dau, chimg dau lung trén hodc ching dau lung dudi (duge chon tir ching dau lung do
bénh vé cot séng nguyén phat, bénh toan than, bénh theo ving (dugc chon theo bénh
r& than kinh)), chimg dau xuong (dugc chon tir chimg dau xwong do bénh viém xuong
khép, chimg lodng xwong, bénh di can xwong hodc nguyén nhén chua biét gay ra),
chirng dau chau hong, ching dau lién quan dén tén thuong tiy song, chimg dau nguc
ving tim, ching dau nguc khong phai ving tim, ching dau sau dot quy vung trung
tam, chimg dau co-mac, chimg dau do bénh ung thu, chimg dau do hoi chung suy
gidgm mién dich méc phai (AIDS), chimg dau té bao hinh liém, chimg dau do tudi gia
hodc chimg dau do bénh dau dau gay ra, chimg dau nura dAu, chimg dau day than kinh
sinh ba, hoi chimg khép thai duwong-ham duéi, hoi ching dau co xo hda, bénh viém
xuong khép, bénh viém da khop dang thap, bénh gut, chimg viém md xo hodc hoi
chung 16i thoat nguec.

Chimg dau do bénh than kinh bao gdm chimg dau do tinh trang bénh hoac 1di
loan man tinh hodc su suy nhugc gy ra. Tinh trang bénh hodc r6i loan man tinh hodc
suy nhugc co thé dan dén ching dau do bénh than kinh bao gém, nhung khong chi gisi
han &, bénh thin kinh ngoai vi do dai thdo dudng gay dau, chimg dau day than kinh
sau ecpet, chimg dau day than kinh sinh ba, ching dau sau dot quy, ching dau lién

quan dén bénh xo climg rdi réc, chimg dau lién quan dén céc bénh than kinh nhu trong
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bénh than kinh tu phat hodc bénh than kinh sau chén thwong va bénh viém mot day
than kinh, chiimg dau do bénh thin kinh lién quan dén virut HIV, chimg dau do bénh
than kinh lién quan dén bénh ung thu, chimg dau do bénh than kinh lién quan dén ong
cd tay, chimg dau lién quan dén tdn thuong tuy séng, hdi chimg dau vung phirc hop,
chitng dau do bénh than kinh lién quan dén ching dau co xo hoa, ching dau that lung
va ¢, hoi ching giao cam loan dudng do phdn xa, hdi chung chi 4o va cac hoi chung
dau lién quan dén tinh trang man tinh va suy nhugc khac.

“Céc bénh hodc réi loan thoéi héa than kinh cép tinh” bao gom, nhung khong
chi gidi han &, céac loai 1di loan thoai hoa than kinh khic nhau lién quan dén su chét
hoic tdn thuong té bao than kinh bao gbm ca thiéu ning mach no, chén thwong nio
cuc b, tén thuong ndo lan toa, va tdn thuong tiy séng, nghia 1a ching thiéu méau cuc
bd hodc nhdi mau nio bao gbm ca hién tuong tic do nghén mach va ching huyét khoi,
chung thiéu mau cuc bo cép tinh sau tai tu6i mau, ton thuong thiéu mau cuc bo-giam
oxy khong khi hit vao chu sinh, nglmg tim, cling nhu ching xuét huyét trong so thudc
loai bat ky (bao gdm, nhung khong chi gi6i han &, ngoai mang cing, dudi mang cing,
dudi mang nhén va trong néo), va cac tdn thuong trong so va trong cot sdng (bao gdm,
nhung khong chi giéi han &, sy dung gidp, sy xuyén qua, sy cit, su ép va su rach), va
hoi chimg tré bi lic do chin thuong c¢d. Theo mot sb phuong 4n, rdi loan thoai héa
than kinh cép tinh 13 do chimg dot quy, tén thwong thiéu méau cuc bd cAp tinh, ton
thuong dau hodc tén thuong tiy song.

“Céc bénh hodc 161 loan thoai hoa than kinh man tinh” bao gém, nhung khong
chi giéi han &, bénh Alzheimer, bénh Pick, bénh thé Lewy lan téa, chirng liét trén nhan
tién trién (hoi chung Steel-Richardson), bénh thoai héa da hé (hdi ching Shy-Drager),
tinh trang bénh dong kinh man tinh li€n quan dén su thoai héa than kinh, cac bénh vé
té bao than kinh van dong bao gdm bénh xo cling cft bén teo co (amyotrophic lateral
sclerosis: ALS), bénh méit diéu hoa van dong do thoai hda, bénh thodi héa vo-day,
phttc hop sa st tri tué Guam-Parkinson- ALS, viém ndo xo hda béan cép tién trién,
bénh Huntington, bénh Parkinson, cac bénh synuclein (bao gém ca bénh teo da hé
théng), bénh mét ngon ngte tién trién nguyén phat, bénh thoai hoa thé van chét den,
bénh Machado-Joseph/bénh mét diéu hoa van dong tuy séng-tiéu ndo typ 3 va bénh
tho4i héa tram-cau-tiéu ndo, bénh Gilles De La Tourette, chimg liét hanh ndo va gia

hanh n#o, ching teo co cot séng va tiy sdng-hanh ndo (bénh Kennedy), bénh xo clmg
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r4i rdc, bénh xo cting cdt bén nguyén phat, bénh 1iét hai chi dudi co giét c6 tinh gia
dinh, bénh Werdnig-Hoffmann, bénh Kugelberg-Welander, bénh Tay-Sach, bénh
Sandhoff, bénh c6 giat co tinh gia dinh, bénh Wohlfart-Kugelberg-Welander, bénh liét
nhe chi duéi co gidt, bénh viém cht tring nio nhiéu 0 tién trién, chung loan than kinh
sinh dudng c6 tinh gia dinh (hoi chimg Riley-Day), va cac bénh do prion géy ra (bao
gbm, nhung khong chi giéi han ¢ bénh Creutzfeldt-Jakob, Gerstmann-Straussler-
Scheinker, chung mét ngi Kuru va chung mAt ngt gy chét cé tinh gia dinh). Theo
mot sb phuong 4an, 161 loan tho4i hoa than kinh cép tinh dugc chon tir bénh Alzheimer,
bénh Parkinson, bénh xo clng réi rac hoac ching liét ndo.

Thuat ngt “d6i tuong” khi dugc stir dung & day, dé chi dong vat, t6t hon néu 1a
dong vét co6 vu, tdt nhat néu 13 ngudi, 12 dbi tuong diéu tri, quan sét hoac thir nghiém.
Theo mdt sd phuong 4n, dbi tuong nay da c6 va/hodc co it nhét mdt triéu ching cia
bénh hoac rdi loan can duoc didu tri va/hodc phong bénh. Theo mot s6 phuong an,
bénh nhan 28 ngay tudi, tir 29 ngay tubi dén it hon 2 tudi, tir 2 tudi dén it hon 12 tudi,
(tir 12 tudi dén 21 tudi (cho dén, nhung khong bao gom, tron 22 tudi), tir 22 tudi dén
35 tudi, tir 35 tudi dén 65 tudi, hodc trén 65 tudi. Theo mdt s6 phuong 4n, bénh nhén 12
tré em (nghfa 13 bénh nhan dudi 21 tubi & thoi didm chan doan hodc diéu tri). Thuét
ngit “tré em” co thé duoc chia thanh nhiéu nhém nho hon bao gom: tré dudi mot thang
tudi (tir khi méi sinh dén 28 ngay tudi); tré nho (tr 29 ngdy tudi dén nho hon 2 tudi);
tré em (tir 2 tudi dén nho hon 12 tudi); va thanh thidu nién (tr 12 tudi dén 21 tudi (t6i
da, nhung khong bao gbm, tron 22 tudi)). Berhman RE, Kliegman R, Arvin AM,
Nelson WE. Nelson Texthook of Pediatrics, 15th Ed. Philadelphia: W.B. Saunders
Company, 1996; Rudolph AM, et al. Rudolph’s Pediatrics, 21st Ed. New York:
McGraw-Hill, 2002; va Avery MD, First LR. Pediatric Medicine, 2nd Ed. Baltimore:
Williams & Wilkins; 1994. Theo mot s6 phuong 4n, bénh nhén la nguoi 16n tudi (vi
du, bénh nhan trén 65 tudi).

Theo mdt s6 phwong an, d6i tugng da duoc xac dinh hodc chén doan 12 mic
bénh ung thu cé su roi loan diéu hoa cua gen NTRK, protein Trk, hoac sy biéu hién
ho#c hoat tinh, hodc ndng do cua ching (vi du, khi dugc x4c dinh béng cach st dung
thtr nghiém hodc kit dd dugc co quan quan 1y-cép phép, vi du, FDA-cép phép. Theo
mot s6 phuong an, dbi twong c6 khdi u dwong tinh véi rdi loan didu hoa cua gen

NTRK, protein Trk, hodc su biéu hién hodc hoat tinh, hodc ndng do ctia ching (vi dy,
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nhu dugce xac dinh bang cach st dung thir nghiém hodc kit d& dugc co quan quan ly
chp phép). Déi twong ndy c6 thé 1a ddi tuong c6 (céc) khdi u duong tinh d6i v6i su rdi
loan diéu hoa cta gen NTRK, protein Trk, hodc su biéu hién hoic hoat tinh, hodc ndng
d6 cta ching (vi du, duoc xac dinh la duong tinh bang cach st dung thir nghiém hodc
kit da duoc co quan quan ly cap phép, vi du, FDA cap phép). Déi tuong nay c6 thé 1a
d6i tuong c6 cac khéi u ¢6 su rdi loan diéu hoa ctia gen NTRK, protein Trk, hodc su
biéu hién hodc hoat tinh, hoac ndng do cua chung (vi du, trong do6 khoi u da duoc xéc
dinh nhu vy bang cach st dung kit hodc thit nghiém da dugc co quan quéan ly-cip
phép, vi dy, FDA-cip phép). Theo mot s6 phuong 4n, dbi tuwong bi nghi ngd 1a méac
bénh ung thu lién quan dén TRK. Theo mot s phuwong 4n, dbi twong c6 hd so 1am
sang cho thdy dbi tuong c6 khéi u ¢6 sy rdi loan didu hoa cia gen NTRK, protein Trk,
hodc su biéu hién hoic hoat tinh, hodc ndng do cia chung (va tuy Y, hd so 1am sang
cho thy ddi tugng cAn dugc didu tri bang ché pham bt ky trong sb céac ché pham
dugc dé xuat & day). ’

Thuat ngit “Trk” hodc “protein Trk™ bao gdm protein bat ky trong s6 cac
protein Trk dugc mé ta ¢ day (vi du, protein TrkA, TrkB, hogc TrkC).

Thuét ngit “gen NTRK” bao gbm gen bat ky trong s6 cac gen NTRK dugc mo
ta & day (vi du, gen NTRK1, NTRK2, hodc gen NTRK3).

Thuat ngty “kiéu hoang” hodc “kiéu dai” mo ta axit nucleic (vi duy, gen NTRK
hoidc mARN cua Trk) hodc protein (vi du, protein Trk) phat hién dugce & ddi tuong
khong méic bénh ung thu lién quan dén TRK (va tuy y, cling khong c6 nguy co cao
trong viéc phat trién bénh ung thu hodc tinh trang bénh lién quan dén TRK va/hodc
khong bi nghi ngo 1a méc bénh ung thu hodc tinh trang bénh lién quan dén TRK) hogc
dugc phat hién trong té bio hodc mo iy tir ddi twong khong méc bénh ung thu hodc
tinh trang bénh lién quan dén TRK (va tiy ¥, cling khong c6 nguy co cao trong viéc
phat trién bénh ung thu hodc tinh trang bénh lién quan dén TRK va/hodc khong bi nghi
ngd 1a méc bénh ung thu hogc tinh trang bénh lién quan dén TRK).

Thuét ngit “co quan quén ly” la co quan quén ly chép thuan cho su dung chat
¢6 hoat tinh duogc trong y té & nude d6. Vi du, vi du khong lam gi6i han vé co quan
quan ly 12 Co quan quan ly thuc pham va duoc phém M§ (Food and Drug
Administration: FDA).

Thuat nglt “su r6i loan diéu hoa ctia gen NTRK, protein Trk, hodc sy biéu hién
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hodc hoat tinh, hoédc n@)ng do cua chung” 1a su dot bién di truyén (vi dy, su chuyén
doan gen NTRK dan dén sy biéu hién cua protein dung hop, su khuyét doan trong gen
NTRK din dén sy biéu hién cia protein Trk bao g@)m ca su khuyét doan cua it nhét
mdt axit amin so voi protein Trk kiéu dai, hodc su dot bién trong gen NTRK dan dén
su biéu hién cta protein Trk c6 mot hodc nhidu dot bién diém, dang ghép khac cua
mARN Trk din dén su khuyét doan cua it nhét mdt axit amin trong protein Trk so voi
protein Trk kiéu dai), ho#c su sao chép gen NTRK dAn dén su biéu hién qua mirc cua
protein Trk) hodc hoat tinh tu tiét do su biéu hién qua muc cia gen NTRK trong té
bao, dan dén lam ting kha ndng gdy bénh dbi véi hoat tinh cua vung kinaza cla
protein Trk (vi dy, ving kinaza c6 hoat tinh chu yéu cta protein Trk) trong té bao. Vi
du, su r6i loan diéu hoa cua gen NTRK, protein Trk, hodc su biéu hién hodc hoat tinh,
hodc ndéng do cta chung, c6 thé 13 su dot bién trong gen NTRK1, NTRK2, hodc
NTRK3 m3 hoéa protein Trk cé hoat tinh chu yéu hodc c6 hoat tinh tang 1én so véi
protein dugc ma hoa boi gen NTRK1, NTRK?2, hodc NTRK3 khong c6 sy dot bién. Vi
du, su r6i loan diéu hoa cua gen NTRK, protein Trk, hodc su biéu hién ho#c hoat tinh,
hodc ndéng do cta chung, c6 thé 1a két qua cia su chuyén doan gen dan dén su biu
hién cua protein dung hop chira ph?m thir nhét cua TrkA, TrkB, hodc TrkC bao gém
vung kinaza chtrc ndng, va phan tht hai cua protein dbi tac (nghia 12 khong phai TrkA,
TrkB, hodc TrkC). Gen ma hoa protein dung hop co thé bao gém, vi du, cac exon sau
day cia gen NTRKI1 kiéu dai: cac exon 10-19, exon 12-19, exon 12-19, exon 13-19,
exon 14-19, hodc exon 15-19. Gen ma héa protein dung hop co thé bao gém, vi du, cac
exon sau day ctia gen NTRK2 kiéu dai: cac exon 12-21, exon 13-21, exon 15-21, exon
16-21, hodc exon 17-21. Gen ma hoa protein dung hgp c6 thé bao gém, vi du, cac exon
sau day cua gen NTRK3 kiéu dai: cac exon 17-22 hodc exon 16-22. Céc vi du khong
lam gi6i han vé protein dung hop 1a két qua cua su chuyén doan gen NTRK duogc mo
ta trong cac Bang 1, 3, va 4.

Su rbi loan diéu hoa cta gen NTRK, protein Trk, hodc su biéu hién hosc hoat
tinh, hodc ndng do ctia ching, c6 thé bao gom, vi du, (céac) dot bién trong gen NTRK1,
NTRK?2, hoic NTRK3 1am cho TrkA, TrkB, hodc TrkC chira it nhat mot (vi du, hai,
ba, bén, hodc nam) dot bién diém (vi du, mdt hode nhidu dot bién diem duge liét ké
trong Bang 6). Su rdi loan diéu hoa cia gen NTRK, protein Trk, hodc su biéu hién

hodc hoat tinh, hodc ndng do cua ching, c6 thé bao gém, vi du, su dot bién trong gen
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NTRK? 1am cho protein TrkB bao gdm dot bién diém V673M. Su rbi loan diéu hoa
cua gen NTRK, protein Trk, hoéc su biéu hién hodc hoat tinh, hodc ndng do cua chung
c6 thé bao gdm, vi du, sy dot bién trong gen NTRK3 lam cho protein TrkC bao gbm
dot bién diem H677Y.

Su r6i loan diéu hoa cua gen NTRK, protein Trk, hodc su biéu hién hodc hoat
tinh, hodc ndng do cia ching, c6 thé 1a su dot bién trong gen NTRK1, NTRK2, hoc
NTRK3 din dén su khuyét doan ctia mdt hodc nhidu axit amin ké tiép (vi du, it nhét
hai, it nhét ba, {t nhAt bén, it nhat 5, it nhét 6, it nhit 7, it nhét 8, it nhét 9, it nhat 10, it
nhét 15, it nhét 20, it nhat 30, it nhét 40, it nhét 50, it nhit 60, it nhét 70, it nhét 80, it
nhét 90, it nhét 100, it nhét 110, it nhAt 120, it nhét 130, it nhat 140, it nhat 150, it nhat
160, it nhat 170, it nhét 180, it nhat 190, it nhét 200, it nhat 210, it nhét 220, it nhét
230, it nhét 240, it nhét 250, it nhét 260, it nht 270, it nhat 280, it nhét 290, it nhat
300, it nhét 310, it nhat 320, it nhat 330, it nhAt 340, it nhét 350, it nhét 360, it nhat
370, it nhat 380, it nhét 390, hodc it nhat 400 axit amin) trong protein TrkA, TrkB,
hodc TrkC (ngoai trur su khuyét doan ciia axit amin trong viing kinaza cua protein
TrkA, TrkB, hodc TrkC ma s€ tao ra su bat hoat cua vung kinaza). Theo mot sb
phuong éan, su r6i loan diéu hoa ciia gen NTRK, protein Trk, hodc su biéu hién hoic
hoat tinh, hoac néng d6 cua chuing, co thé bao gém su khuyét doan trong gen NTRK1
1am cho protein TrkA khong c6 vi tri gén két NGF hodc exon 10, va bao gdm Vi tri gén
két NGF, vi tri nay c6 lién quan dén bénh bach cau tiy bao cAp tinh.

Trong mot s6 vi du, su rdi loan diéu hoa cua gen NTRK, protein Trk, hodc sy
biéu hién hoic hoat tinh, hodc néng d6 cta ching, c6 thé bao gém dang ghép khac cua
mMARN Trk, vi du, bién thé ghép TrkAIII hogc dang ghép khéc ciia mARN TrkA dén
dén su tao ra protein TrkA khdng c6 céc axit amin dugc méa hoa boi exon 10. Trong
mot sb vi du, su r6i loan diéu hoa cuia gen NTRK, protein Trk, hoac su biéu hién hoic
hoat tinh, hodc ndng dd cua chiing, bao gém su khuéch dai cia gen NTRK (vi dy, mot,
hai, ba, hoac bdn ban sao bd sung cua gen NTRK) dé c6 thé tao ra, vi du, su biéu hién
tu tiét ciia gen NTRK trong té bao.

Thuét ngit “khéi u hoic bénh ung thu lién quan dén Trk” 13 bénh ung thu co6
lién quan dén su rdi loan diéu hoa cta gen NTRK, protein Trk, hodc su biéu hién hoic
hoat tinh, hodc ndng do ctia chung (vi du, bénh ung thu ¢6 lién quan dén it nhat mot vi

du (vi du, hai, ba, bon, hodc ndm vi dy) cua sy roi loan diéu hoa cta gen NTRK,
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protein Trk, hodc su biéu hién ho#c hoat tinh, hoac ndng d6 cua chung, dugec mo ta &
day).

Khi dugc st dung & day, thuét ngir “dong vat ¢6 vu”, dé chi dong vat mau néng
c6 hodc dang c6 nguy co phat trién bénh dugc md ta & diy va bénh, nhung khong chi
gi6i han ¢, chudt nang, ch6, meo, chudt, chudt nhit, chuot ddng, va dong vat linh
trudng, bao gdm ca ngudi.

Khi dugc st dung & day, thuét nglt “luong hitu hiu cé tac dung diéu tri” ¢
nghia 1a luong hop chét ¢6 hoat tinh hodc chit ¢ hoat tinh dugc c6 dép tmg sinh hoc
hodc y hoc trong hé md, dong vat hodc nguoi duoc tim kiém boi nha nghién clru, bac
sTthu y, bac si y khoa hodc béc si 14m sang khac, bao gdm viéc lam gidm bét cac trigu
chirng cua bénh hodc 161 loan duogc didu tri. Cu thé, luong hitu hiéu c6 tac dung diéu
tri, khi dugc st dung cho dbi tugng can diéu tri nay, 1a du dé (i) diéu tri hodc phong
nglra bénh, tinh trang bénh, hodc rdi loan cu thé c6 thé duoc diéu tri bang chét trc ché
TrkA va/hodc TrkB, (ii) 1am gidm nhe, cai thién, hodc loai bo mot hoac nhiéu triéu
chirng cua bénh, tinh trang bénh, hoac r6i loan cu thé, hoic (iii) ngin nglra hodc 1am
cham su khoi phat ciia mdt hodc nhiu triéu chimg cta bénh, tinh trang bénh, hodc rdi
loan cu thé duge mo ta & day. Luong clia dang tinh thé (c6 cong thuc I-HS) s& twong
mg v6i luong hitu hi¢u cé tac dung didu tri ma s& thay ddi tiry theo cac yéu t6 nhu tinh
trang bénh va muc do nang cta bénh, thé trang (vi du, khdi luong) ctia dong vat co vi
cin didu tri, tuy nhién c6 thé duge xac dinh theo cach thong thudng boi ngudi c6 hiéu
biét trung binh trong linh vyc nay.

Khi dugc st dung ¢ day, thudt ngit “ché phdm” dugc du dinh bao g@)m san
pham chita c4c thanh phdn cu thé véi lugng cu thé, cling nhu sén phim bat ky do su
két hop, truc tiép hodc gian tiép, clia cac thanh phan cu thé véi lugng cu thé.

Dé mo ta ngén gon hon, mot s6 thuét ngit dinh luong dugc dua ra & ddy khong
duoc thé hién véi thuét ngir “khoang”. CAn hiéu rang, bat ké thuat ngir “khoang” c6
dugc st dung mot cach rd rang hay khong, mdi lugng duogc duara ¢ day co nghia la aé
chi gié tri thuc té cho trude, va ciing c6 nghia la dé chi khoang gia tri cho trudc ma s&
dugc suy luan hgp ly boi nguoi co hiéu biét trung binh trong linh vuc nay, bao gbdm ca
khoang do céc didu kién thir nghiém va/hogc do gid tri cho trude nay.

Theo mdt sb phuong 4n, thudt ngft "khoang" dugc st dung & day co nghia la

khoang, trong vung, xép xi, hoic khoang chirng. Khi thuat ngit "khoang" dugc sir dung
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két hop vé6i khoang bang sd, né 1am thay d6i pham vi bing cach m& rong gidi han cia
c4c gié tri giéi han trén va dudi néu trén. N6i chung, thuat ngit "khoang" dugc st dung
& day dé thay doi gia tri gi6i han trén va dudi cla gia tri da néu voi phuong sai béng
10%.

Thuét ngir "khoang" & truée mot hodc nhiéu vi tri dinh trong dd thi nhiéu xa bot
tia X c6 nghia 13 tit ca c4c dinh ciia nhém ma né ding trude duge thé hién theo vi tri
goc (2 theta) v6i do bién thién cho phép + 0,3°. D bién thién bing + 0,3° dugc du
dinh st dung khi so sénh hai dd thi nhiéu xa bot tia X. Cu thé, néu dinh cua dd thi
nhiéu xa tir mot dd thi duoc gan cho khoang vi tri goc (2 theta) la vi tri dinh do dugc +
0,3° va néu cac khoang gié tri dinh cua ching tring 1dp, thi hai dinh nay dugc cho la
c6 clng vi tri géc. Vi du, néu mot dinh tir mot dd thi duge xac dinh 1a ¢6 vi tri bang
11,0°, nhim muc dich so sanh, d bién thién cho phép cho phép dinh nay dugc gén vi
tri trong khoang tir 10,7° dén 11,3°.

Thuét ngit “khoang” & trude gia tri ciia DSC, TGA, TG, hodc DTA, dugc ghi
lai theo °C, c6 do bién thién cho phép béng + 5° C.

Pé mo ta ngén gon hon, mot s6 su biéu hién dinh lugng & day dugc thé hién
dudi dang tir khoang luong X dén khoang luong Y. Can hiéu rang trong khoang duoc
néu, khoang nay khong bi giéi han boi gidi han trén va gioi han dudi néu trén, ma
dung hon 1a bao gdm toan bo khoang nam trong khoang tlr lvong X dén luong Y, hodc
khoang bt ky trong do.

Theo mdt sé phwong an, ché phdm dang 16ng nhu dugc d& xuét & day chira,
trong moi liéu dung don vi, khoang 20mg, khoang 30mg, khoang 40mg, khoang 50mg,
khoang 100mg, khoang 150mg, khoang 200mg, khoang 250mg, khoang 300mg,
khoang 400mg, hodc khoang 500mg cta hgp chét c6 cong thire (), mubi duge dung
cta nd, hodc hdn hop cua ching. Tuy nhién, lidu dung c6 thé dugc thay d6i tuy theo
yéu cAu cta bénh nhan, mtc d nang cia bénh cAn duoc diéu tri va hop chéat dugc str
dung. Theo mot s6 phuong 4n, céc liéu dung duoc st dung mot 1an mdi ngay (QD)
hodc hai 1an mdi ngay (BID).

Liéu ding hang ngay cta hop chét c6 cong thuc (D), mubi duge dung cua nd,
hodc hdn hop cua chiing trong ché phdm dang 16ng nhu dugc mo ta & déy co thé thay
d6i trong khoang rong tur 1,0 dén 10,000mg/ngudi trudng thanh/ngay, hodc cao hon,

hodc khoang bat k¥ trong do. Dé st dung qua dudng miéng, t6t hon néu cac ché pham
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dugc cung cép du6i dang vién nén chua 0,01, 0,05, 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15,0,
25.0, 50,0, 100, 150, 200, 250 va 500 mg thanh phin c6 hoat tinh dé diéu chinh lidu
dung theo triéu chimg cua bénh nhén can dugc diéu tri. Luong hitu hiéu cua duge chét
thuong dugc cung cp v6i muc lidu dung nam trong khoéang tir 0,Img/kg dén
1000mg/kg thé trong/ngay, hodc khoang bét ky trong d6. Lidu dung c6 thé nim trong
khoéang tir 0,5 dén 500mg/kg thé trong/ngdy, hodc khoang bét ky trong do. Liéu dung
c6 thé nim trong khoang tir 1,0 dén 250mg/kg thé trong/ngdy, hodc khoang bat ky
trong d6. Liéu dung c6 thé nim trong khoang tir 0,1 dén 100mg/kg thé trong/ngay,
hozc khoang bat ky trong d6. Theo mot vi du, lidu ding c6 thé ndm trong khoang tir
0,1 dén 50,0mg/kg thé trong/ngay, hodc lugng hodc khoang bét ky trong d6. Theo vi
du khaéc, lidu dung c6 thé nidm trong khoang tir 0,1 dén 15,0mg/kg thé trong/ngay, hodc
khoang bat ky trong d6. Theo vi du khéc nita, lidu ding c6 thé nam trong khoang tir
0,5 dén 7,5mg/kg thé trong/ngay, hodc lugng hodc khoing bét ky trong do. Ché pham
dang long nhu duoc dé xuét & dy co thé dugc str dung voi ché do liéu dung tr 1 dén 4
1An/ngay hodc mot liéu ding mdi ngay.

Céc lidu dung tdi wu can dugc st dung co thé dugc xac dinh dé dang boi ngudi
¢6 hiéu biét trung binh trong linh vuc nay, va c6 thé thay ddi theo ché @6 su dung, do
bén cta ché phém, ché @6 st dung, va su tién trién cua tinh trang bénh. Ngoai ra, cic
yéu t lién quan dén bénh nhan cu thé duoc diéu tri, bao gdm do tudi, khéi luong, ché
dd &n va thoi gian str dung cuia bénh nhén, s€ dAn dén can phai didu chinh liéu dung.

Nguoi co hiéu biét trung binh trong linh vuc ndy s& hiéu ring ca thir nghiém in
vivo va in vitro bang cach sit dung md hinh dong vat va/hodc té bao thich hop, da biét
va thudng duge chap nhéan dé du doan kha nang cta hop chit thir nghiém trong viéc
diéu tri hodc phong ngira rdi loan cho trude.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay cling s& hiéu rang céc thi
nghiém lam sang trén nguoi bao gdm cé cac thit nghiém dau tién & nguoi, tha nghiém
khoang liéu ding va thtr nghiém hiéu qua, ¢ cac bénh nhan khoe manh va/hodc cac
bénh nhan méc r6i loan di biét, c6 thé duoc hoan thanh theo cac phuong phap da dugc
biét rd trong linh vuc 14m sang va y hoc. Vi dy, viéc xac dinh liéu dung thich hgp cho
bénh nhén 1a tré em c6 thé duoc xac dinh bang cach st dung cac phuong phap da biét,
bao goém ca yéu t6 khéi luong, do tudi, va cac mo hinh nhu m6 hinh mo6 phong treé em

Simcyp® (CERTARA, Princeton, New J ersey) co thé duogc st dung dé thiét 1ap céc

97



49954 98/148

phuong phap dwoc dong hoc dé dinh lidu khi tinh dén do tudi ctia bénh nhan, sy phat
trién cua ca thé vé& cac con duong thanh thai d6i voi hop chét ¢6 cong thie (I), mudi
duoc dung cua nd, hodc hén hop cua chung, va dién tich bé mit cta co thé (body
surface area: BSA).

Céc ché phim dang 1ong duoc dé xuht ¢ day c6 thé dugc s dung qua nhiéu
duong khac nhau bao gdm st dung qua dudng miéng, sir dung qua duong trong mii,
va sir dung qua dudong nudi an qua duong rudt hodc 6ng thong qua da day.

Céc chit viét tit duge sir dung trong ban md ta c6 nghia sau day:

ATP adenosin triphosphat
DI da khtr ion

EtOH etanol

GC sic ky khi

MOPS axit 3-(N-morpholino)-propansulfonic

MTBE metyl tert-butyl ete

PDA day diot quang

RRT thoi gian duy tri tuong doi
RT nhiét do trong phong

THF tetrahydrofuran

T™MB 3,3',5,5'-tetrametylbenzidin

Vi du thwce hién sang ché

Céc vi du sau ddy minh hoa sang ché va dugc dua ra dé gitp cho dé hiéu séng
ché hon, va khong du dinh va khong duoc cho la gi6i han pham vi cua sang ché theo
cach bat ky nhu duge néu trong phin yéu cau bao ho kém theo.

Trong cac vi du duge md ta dudi day, trir khi duge chi 16 theo cach khac, tit ca
nhiét do dugc tinh theo °C. Cac chét phan ing dugc mua tir cdc nha cung cap thuong
mai nhu Cong ty hoa chat Sigma-Aldrich, EMD, JT Baker, hoac Pharco-Aaper, va
duge st dung ma khong can tinh ché thém, trir khi dugc chi 16 theo cach khac.
Tetrahydrofuran (THF), heptan va cdc dung moéi hitu co khac dugc mua tir cac nha
cung cap thwong mai, nhu Cong ty hda chit Sigma-Aldrich, ACROS, Alfa-Aesar,
Lancaster, TCL, hoic Maybridge, va dugc sir dung nhu khi mua.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& hiéu ring, néu khong dugc
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chi & theo cach khac, (cac) budc phan tmg duoc thyc hién trong diéu kién thich hop,
theo cdc phuong phép da biét, dé tao ra san phim mong muén. Ngudi c6 hiéu biét
trung binh trong linh vuc nay ciing s€ hiéu ring trong d6 budc phan tmg nhu duge boe
16 & day c6 thé duoc tién hanh trong nhiéu loai dung méi hodc hé dung mdi, budc phan
ung nay cling co thé duoc tién hanh trong hdn hop cia cac dung mdi hodc hé dung moi
thich hop. Nguoi co hiéu biét trung binh trong linh vuc nay s€ hidu rang, trong phan
mb ta va yéu ciu bao h duoc thé hién ¢ ddy, trong d6 chat phan tng hodc nhém/loai
chét phan tmg (vi du, bazo, dung mdi, v.v.) dugc néu trong nhiéu hon mdt bude cua
quy trinh, cac chét phan tng riéng biét dugc chon ddc 1ap d6i voi mdi bude phan tmg
va c6 thé gidng nhau hodc khac nhau. Vi dy, trong do hai bugc ctua quy trinh dé cap
dén bazo hitu co hodc v6 co lam chét phéan mg, bazo hiru co hodc vo co duoc chon
cho budc thir nhit c6 thé gibng hodc khéc v6i bazo hitu co hodc vo co cua budc thw
hai.

Céac phan tng dugc néu dudi day duge tién hanh trong moi truong ap suit nito
duong (trir khi dugc néu rd theo cach khac) trong dung moi “loai ACS”, va cac binh
phan ung thuong dugc 14p v6i mang ngan bing cao su dé dua chét nén va chit phan
g qua bom tiém hodc ph&u bd sung.

Hai hé séc ky 16ng c6 tinh nang cao (high performance liquid chromatography:
HPLC) pha ngugc dugc su dung dé theo ddi qua trinh phan ung va phén tich, bang
cach st dung axetonitril va nudc/axit trifloaxetic lam pha dong. Mot hé sir dung cot
Agilent Zorbax Extend C18 ¢ budc séng 264nm, trong khi hé con lai (sau day duoc
goi 12 “TRK1PM1 HPLC”) st dung c4t Waters Xbridge Phenyl ¢ budc séng 268nm.
Trir khi duoc chi 16 theo cach khac, hé thit nhét dugc sir dung. Silic oxit dung cho ca
hai hé duoc khudy trong binh cing véi hop chit, va sau d6 dugc loc qua vai
polypropylen trugc khi duge phén tich.

Dang bazo tu do v6 dinh hinh cta hop chét c6 cong thirc I: khoang 1g hop chat
(S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit dugc hoa tan trong nuée véi luong toi thiéu va duge
1am lanh dén nhiét d¢ khoang -26°C, sau d6 lam kh trong thiét bi sdy kho & nhiét do
thip trong 24 gid. Khoang 20mg chét v dinh hinh thu duge tir thiét bi sdy kho & nhiét

do thép duoc can va cho vao 1o, lo nay dugc cho thém 5 phén phén udc thé tich cua hé

dung méi thich hgp. Hon hop nay dugc theo ddi sy hoa tan va sau khi hoa tan xong,
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hdn hop nay dugc gia nhiét dén khoang 40°C va kiém tra lai. Qud trinh nay dugc tiép
tuc cho dén khi quan sat thay su hoa tan hodc cho dén khi 100 14n thé tich dung moi
duoc thém vao. DS thi XRPD ctia chat v6 dinh hinh thu dugc tir thir nghiém siy kho &
nhiét do thip dwoc thé hién trén Fig.7.

Mudi hydro sulfat v dinh hinh cua hop chét ¢ cong thire I duge diéu ché theo

phuwong phap nhu dugc md ta trong Vi du 14A cia Cong bb don qudc té s6 WO
2010/048314 (xem Vi du 3). Cac dd thi XRPD ctia hai mé chit vo dinh hinh khac nhau
didu ché duoc bing phwong phép nay dugc thé hién trén Fig.28.

Sang ché con dé xuit quy trinh didu ché dang tinh thé (c6 cong thirc I-HS).
Theo mot sé phuong &n, quy trinh ndy bao gbém budc nhu duge thé hién trén So do 1.

Theo mdt sd phuong 4n, sang ché @& xuét quy trinh diéu ché dang tinh thé (c6
cbng thuac I-HS), bao gbm cac budc:

(a) cho axit sulfuric ddm dac vao dung dich chtra hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5 -a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-
carboxamit trong EtOH dé tao ra mubi hydro sulfat ciia hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-
carboxamit;

(b) cho thém heptan vao dung dich thu dugc trong budc (a) dé tao ra huyén phu
dac;

(c) loc huydn phu dic dé& tach  hop chat (S)-N-(5-(R)-2-(2.5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3 -yl)-3-hydroxypyrolidin-1-
carboxamit hydro sulfat;

(d) tron hop chat (S)-N-(S-((R)-2-(2,5-diﬂophenyl)pyrolidin—1-y1)-pyrazolo[1,5-
a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit hydro sulfat néu trén v6i dung
dich chira nudc/2-butanon c6 ty 1€ 5:95 theo khdi lugng;

(e) gia nhiét hdn hop thu duge tir budce (d) ¢ nhiét d6 ndm trong khoang tir 65
dén 70°C kém theo khudy cho dén ty 18 % khdi lugng cua etanol bang khoang 0,5% dé
tao ra huyén phu dic chta dang tinh thé cua hop chat (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-
carboxamit hydro sulfat; va

(f) tach dang tinh thé cta hop chit (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-
l-yl)-pyrazolo[1,5-a]pyrimidin—3-yl)-3-hydroxypyrolidin-1-carboxamit hydro sulfat
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béang cach loc.

Theo mdt s6 phwong 4n, phuong phap néu trén con bao gdbm budc: (bl)

gieo mAm tinh thé vao dung dich thu dugce tir budc (a) bing hop chét (S)-N-(5-
((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit hydro sulfat ¢ nhiét dod trong phong va khudy dung
dich nay cho dén khi tao thanh huyén phu dic.

Theo mot s6 phuwong an, séng ché d& xuét quy trinh diéu ché dang tinh thé (c6
cong thirc I-HS), bao gbm cac bude:

(a) cho hop chét 5-clo-3-nitropyrazolo[1,5-a]pyrimidin phan Gmg véi hop chét
(R)-2-(2,5-diflophenyl)-pyrolidin (R)-2-hydroxysucxinat v6i su ¢6 mét cia bazo dé tao
ra hop chét (R)-5 -(2-(2,S-diﬂophenyl)pyrolidin-1-y1)-3-nitropyrazolo[1,S-a]pyrimidin;

(b) xua ly hop chdt  (R)-5-(2-(2,5-diflophenyl)pyrolidin-1-yl)-3-
nitropyrazolo[1,5-a]pyrimidin néu trén bang Zn va axit clohydric dé tao ra hop chét
(R)-S-(2-(2,5-diﬂophenyl)pyrolidin-1-y1)pyrazolo[1,5-a]pyrimidin-3-amin;

(¢) xtt ly hop chét (R)-S-(2-(2,5-diﬂophenyl)pyrolidin-l-yl)pyrazolo[l,5-
a]pyrimidin-3-amin néu trén bing bazo va phenyl cloroformat @& tao ra hop chit
phenyl (R)-(5-(2-(2,5-diflophenyl)pyrolidin-1 -yl)pyrazolo[1,5-a]pyrimidin-3-
yl)carbamat;

(d) cho hogp chét phenyl (R)-(S-(Z-(Z,S-diﬂophenyl)pyrolidin-l—yl)pyrazolo[l,5-
a]pyrimidin-3-yl)carbamat néu trén phan tng voi (S)-pyrolidin-3-ol dé tao ra hop chét
(S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)pyrazolo[1,5-a]pyrimidin-3-y1)-3-
hydroxypyrolidin-1-carboxamit;

() cho thém axit sulfuric vao hop chét (S)-N-G-(R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3 -yl)-3-hydroxypyrolidin-1-
carboxamit néu trén dé tao ra hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)-pyrazolo[1 ,5-a]pyrimidin—3—yl)-3-hydroxypyrolidin-l-carboxamit hydro sulfat; va

(f) tich dang tinh thé cta hop chat (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-
1-yl)-pyrazolo[ 1,5-a]pyrimidin-3-y1)-3 ~hydroxypyrolidin-1-carboxamit hydro sulfat.

Theo mdt s6 phuong 4n cia budc (a) néu trén, bazo 12 bazo amin, nhu
trietylamin.

Theo mdt s6 phuong an cta bude (c) néu trén, bazo 12 bazo cua kim loai kiém,

nhu cacbonat kim loai kiém, nhu kali cacbonat.
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Vi du diéu ché A
/ _-N
NTN
N
Cl N
NO,

Didu ché hop chét 5-clo-3-nitropyrazolo[1,5-a]pyrimidin

Budc A — didu ché hop chit natri pyrazolo[1.5-a]pyrimidin-5-olat: dung dich

chira hop chét 1H-pyrazol-5-amin va 1,3-dimetylpyrimidin-2,4(1H,3H)-dion (1,05
dwong luong) duge nap vao binh ddy tron c6 trang bi thiét bi khudy co hoc, binh hoi
nuéc, thiét bi ngung tu hdi luu, dAu do nhiét do J-Kem va thiét b diéu chinh luong Na
dé kiém soét ap suat N, duong. Trong khi khuéy co hoc, cac chit rén dugc tao huyén
phil v6i 4 1an thé tich (4 ml/g) ciia EtOH tuyét d6i trong mdi trudng nito, sau d6 dugc
nap 2,1 duong luong NaOEt (dung dich 21% khéi lugng trong EtOH), va sau d6 dugc
rira theo dong bang 1 14n thé tich (1 ml/g) cia EtOH tuyét d6i. Huyén phu dic dugce
lam 4m dén khoang 75°C va dugc khudy nhe cho dn khi quan sat dugc dién tich bé
mit ciia 1H-pyrazol-5-amin nho hon 1,5% bing phuong phiap HPLC TRKIPMI dé
theo ddi qua trinh phan Ung bang cach su dung 20pl huyén phu dic dugc pha lodng
trong 4ml nude dé loai ion va thé tich bom mau 5ul & budce song 220nm.

Sau 1 gid nita, hdn hop duge nap 2,5 thé tich (2,5 ml/g) heptan va sau d6 dugc
dun hdi luu & nhiét d 70°C trong 1 gid. Sau do, huyén phd ddc duge 1am ngudi dén
nhiét do trong phong qua dém. Chét rén dugc thu hdi bang céach loc trén phéu trén mat
ban va vai loc polypropylen. Binh phan tmg dugc rira va dugc nap phia trén banh loc
bing 4 14n thé tich heptan (4 ml/g) va banh nay dugc kéo ra va céc chat ran dugc
chuyén dén khay 1am khb trix bi va 16 siy ¢ nhiét do 45°C trong moi truedng ¢6 do chan
khong cao cho dén khi khéi luong ctia chung khong dbi. Thu duoc chét rin mau vang
nhat 13 natri pyrazolo[1,5-a]-pyrimidin-5-olat v6i hiéu sudt 93-96% (hiéu suit hiéu
chinh) va quan sat dugc dién tich bé mit 16n hon 99,5% bang phuong phap HPLC
(pha lodng 1mg/ml trong nudc di loai ion, st dung TRK1PM1 & bude séng 220nm).

Budc B — didu ché hop chét 3-nitropyrazolo[1.5-a]pyrimidin-5(4H)-on: binh

ddy tron trir bi dugc nap hop chét natri pyrazolo[1,5-a]pyrimidin-5-olat d& dugc hoa
tan & nhiét do nam trong khoang tir 40 dén 45°C trong 3,0 1an thé tich nudc da loai ion

(3,0 ml/g), va sau d6 dugc cb trong mdi truong ¢6 d6 chan khong cao ¢ nhiét do 65°C
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trong bé nuéce trén thiét bi 1am bay hoi kiéu quay cho dén khi quan sat dugc 2,4 x khéi
lugng chit ban dau (1,4 thé tich/1,4 ml/g ham lwgng nudc da loai ion). Tién hanh
phuong phap sdc ky khi (gas chromatography: GC) dbi véi lugng EtOH du (30pl
dung dich dugc hoa tan trong ~ 1lmL MeOH) cho thay c6 it hon 100 ppm luong khoi
etyl nitrat quan sat duoc khi cho thém tiép HNO;. Trong mot sb trudng hop, dung dich
ban ddu dugc nap thém 1,5 thé tich (1,5 ml/g) nude DI, sau d6 dugc cd trong moi
trudmg ¢6 do chan khong cao & nhiét do 65°C trong bé nudc trén thiét bi 1am bay hoi
kiéu quay cho dén khi quan sat thay 2,4 x khéi lugng chit ban dau (1,4 thé tich/1,4
ml/g ham lugng nuée DI). Tién hanh phuong phép sic ky khi d6i véi luong EtOH du
(30ul dung dich dwgc hoa tan trong khoang Iml MeOH) cho thay lugng EtOH du
<100 ppm ma khong quan sat thay khoi etyl nitrat bét ky khi cho thém tiép HNOs.

Binh déy tron ¢ trang b thiét bi khudy co hoc, binh hoi nudc, thiét bi ngung tu
hdi lwru, dAu do nhiét do J-Kem va thiét bi didu chinh lugng N> dé kiém soét 4p sudt N»
duong dugc nap 3 1an thé tich (3 ml/g, 10 duong lugng) HNO3 v6i lugng >90% khbi
lugng va dugce lam ngudi dén khoang 10°C trong moi trudng nito bang cach sir dung
bé lam lanh bang nu6c d4 bén ngoai trong mdi trudng nito. Bang cach st dung phéu
bd sung lam cén béng ap suét, dung dich HNOs3 dugc nap 1,75-1,95 thé tich dung dich
nuéc di loai ion chtra natri pyrazolo[1,5-a]pyrimidin-5-olat (1,16-1,4ml nudc Dl/g
natri pyrazolo[1,5-a]pyrimidin-5-olat) véi tdc d6 sao cho duy tri nhiét do bén trong
trong khoang 35-40°C trong khi 1am ngudi. Quan séat dugc hai hdn hop dong s6i ma
khong thay khoéi etyl nitrat bét ky. Binh chua hdn hop dong soi, day chuyén tu dong
(néu co) va phéu bd sung dugc raa béng 2 x 0,1 thé tich (2 x 0,1 ml/g) nudc di loai ion
duoc cho thém vao hdn hop phan (mg. Sau khi cho thém xong, nhiét do dugce ting dan
dén khoang 45-50°C trong khoang 3 gio bang phuong phap HPLC cho thay mirc do
chuyén hoa > 99,5% dién tich cta natri pyrazolo[1,5-a]pyrimidin-5-olat thanh 3-
nitropyrazolo[ 1,5-a]pyrimidin-5(4H)-on.

Buéc C — Didu ché hop chét 5-clo-3-nitropyrazolo[1.,5-a]pyrimidin: hop chat 3-

nitropyrazolo[ 1,5-a]pyrimidin-5(4H)-on dugc nap vao binh d4y tron cé trang bi thiét bi
khudy co hoc, bép gia nhiét, thiét bi ngung tu hdi luu, dau do nhiét do J-Kem va thiét
bi diéu chinh luong N> dé kiém soat 4p suét N, duong. Trong khi khudy co hoc, céc
chit rén duoc tao huyén phu véi 8 1an thé tich CH5CN (8 ml/g), va sau d6 dugc nap
2.6-lutitin (1,05 duong lugng), tidp d6 1am 4m huyén phu ddc dén nhiét do khoang
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50°C. Biing cach sir dung phéu bd sung lam can bang 4p suét, hon hop duoc nap nho
giot 0,33 duong lugng POCl3. Viéc nap nay tao ra huyén phu dic day mau be cia
trime, huyén phi nay dugc lam ddng nhét trong khi khudy cho dén khi quan sét thay
khéi ban di dong. 1,67 duong lugng khéac cia POCls duge nap vao hdn hop trong khi
d& cho nhiét @6 én dinh, sau d6 lam 4m hdn hop phan tmg dén nhiét o hoi luu nhe
(78°C). Quan sat thay mot luong chét dic khi 1am 4m hdn hop, hon hop nay dugc sa
ling dudi dang huyén phti dic dé thu duogc 16p mong hon.

Hon hop phan Gmg dugc dé hdi luu cho dén hoa tan hoan toan thanh dung dich
mau sAm va cho dén khi tién hanh phuwong phdp HPLC (20ul duge pha loéng trong
5ml CHsCN, TRK1PM1 HPLC, thé tich bom mAu 5pl, 268 nm) khang dinh dugc rang
khong con trime (RRT 0,92) c6 mat voi ty 18 nho hon 0,5% dién tich la 3-
nitropyrazolo[ 1,5-a]pyrimidin-5(4H)-on (RRT 0,79) quan sat duogc bing cach loai bo
bing phuong phép thu cong cac dinh rira gidi sém va su anh hudng bét ky lién quan
dén lutidin tr ving tich phan ving. Thu dugc 1,9kg cin, quan sat dugc 0% dién tich 1a
trime, 0,25% dién tich la 3-nitropyrazolo[1,5-a]pyrimidin-5(4H)-on, va 99,5% dién
tich 12 hop chét 5-clo-3-nitropyrazolo[1,5-a]pyrimidin sau 19 gid dun hdi luu nhe
nhang bang cach sit dung HPLC TRK1PM1 & budce séng 268 nm

Vi du diéu ché B
F

M
aan

’ HO
o)

OH
Diéu ché hop chét (R)-2-(2,5-diflophenyl)-pyrolidine (R)-2-hydroxysucxinat
Bufc A — didu ché hop chit tert-butyl (4-(2.5-diflophenyl)-4-oxobutyl)-

-carbamat: hoa tan hop chét 2-bromo-1,4-difluorobenzen (1,5 duwong lugng) trong 4 lan
thé tich THF (tinh theo khéi luong ctia tert-butyl 2-oxopyrolidin-1-carboxylat) va hén
hop nay dugc 1am lanh dén nhiét 4o khoang 5°C. Dung dich chira 2,0M iPrMgCl trong
THF (1,4 duong lugng) dugc thém vao trong 2 gid vao hén hop trong khi duy tri nhiét
d6 phan @ng thép hon 25°C. Dung dich nay dugc 1am lanh dén nhiét do khoang 5°C va
khudy trong 1 gi® (phén tich bang GC khang dinh sy tao ra Grignard). Dung dich chira
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hop chét fert-butyl 2-oxopyrolidin-1-carboxylat (1,0 duong lugng) trong 1 thé tich
THF dwoc thém vao trong khoang 30 phit trong khi duy tri nhiét d phan tng thap
hon 25°C. Hon hop phan tmg dugc khudy & nhiét 6 khoang 5°C trong 90 phut (dién
tich ctia hop chét ert-butyl 2-oxopyrolidin-1-carboxylat dugc khéng dinh 1a nho hon
0,5% biing phuong phap HPLC). H8n hop phan tmg dugc tdi bing 5 1an thé tich dung
dich HC12M trong khi duy tri nhiét d¢ phéan tmg thap hon 45°C. Sau do, hdn hop phan
{mg dugc chuyén dén phéu tach bang cach cho thém 10 14n thé tich heptan va loai bo
16p nude. Lap hitu co dugce ria béng 4 14n thé tich cua dung dich NaCl bdo hoa, sau d6
cho thém 2 x 1 thé tich dung dich NaCl bdo hoa. Lép hitu co dugc chuyén dung moi
thanh heptan (<1% khéi luong THF dugc khang dinh bang phuong phap GC) ¢ nhiét
d6 chung cat nam trong khoang tlr 35 dén 55°C va 4p suét chung cit ndm trong
khoang tir 100 dén 200 mm Hg (tir 13,3 dén 26,7kPa) doi v6i 2 x 4 thé tich heptan
dwoc cho thém véi lugng thé tich duge cho thém voi thé tich chung cét tbi thidu bang
Kkhoang 7 14n thé tich. Sau d6, hdn hgp dugc pha lodng dén 10 14n thé tich v&i heptan
trong khi gia nhiét dén khoang 55°C tao ra chét rin dic hon véi hdn hop duge lam
ngudi dén nhiét do trong phong qua dém. Huyén phu ddc duge lam lanh dén nhiét do
nho hon 5°C va duge loc qua vai loc polypropylen. Banh loc w6t duge rira bing 2 x 2
1an thé tich heptan. Céac chét rén dugc 1am kho trong chan khong ¢ nhigt d 55°C cho
dén khi khéi luong khong ddi, thu duge hop chét fers-butyl (4-(2,5-diflophenyl)-4-
oxobutyl)-carbamat dudi dang chét rén mau trang voi hiéu suét theo 1y thuyét nim
trong khoang tlr 75% dén 85%.

Buée B — didu ché hop chét 5-(2.5-diflophenyl)-3.4-dihydro-2H-pyrol: hop chat

tert-butyl (4-(2,5-diflophenyl)-4-oxobutyl)-carbamat dugc hoa tan trong 5 1an thé tich
toluen vé6i 2,2 duong lugng HCI 12M dugc thém vao dé quan sat sy phat nhiét nhe va
su giai phong chét khi. Hon hop phan tmg dugc gia nhiét dén 65°C trong thdi gian tlr
12 dn 24 git va dugce theo doi bang HPLC. Khi két thac, hon hop phan tmg duoc lam
Janh dén nhiét do nhé hon 15°C bang bé nudc/mude da. Do pH dugc diéu chinh dén
murc khoang 14 bing 3 duong lugng dung dich NaOH 2M (4,7 thé tich). Hon hgp phéan
tng duoc khudy & nhiét do trong phong trong thoi gian tr 1 dén 2 gio. Hon hop duoc
chuyén dén phéu tach cing v6i toluen. Lép nude duge loai bo va 16p hitru co dugce rira
bing 3 1an thé tich ciia dung dich NaCl bdo hoa. Lép hiru co duge ¢d thanh dau va
dugc hoa tan lai trong 1,5 thé tich heptan. Huyén phu tao thanh dugc loc qua giéy loc
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GF/F va dugc ¢ thanh diu mau vang nhat 13 hop chat 5-(2,5-diflophenyl)-3,4-
dihydro-2H-pyrol v6i higu sut theo 1y thuyét nam trong khoang tir 90% dén 100%.
Bude C — didu ché hop chat (R)-2-(2,5-diflophenyl)-pyrolidin: hop chat clo-1,5-

xyclooctadien iridi dime (0,2% mol) va (R)-2-(2-(diphenylphosphino)phenyl)-4-
isopropyl-4,5-dihydrooxazol (0,4% mol) dugc tao huyén phu trong 5 thé tich cua
MTBE (tinh theo 5-(2,5-diflophenyl)-3,4-dihydro-2H-pyrol) & nhiét do trong phong.
Hon hop nay dugc khudy trong 1 gid va phan Ién céc chét rin duoc hoa tan lam cho
dung dich chuyén thanh mau do sam. Su tao ra chit xuc tac duoc theo doi bang cach
str dung thiét bi phat hién HPLC/PDA. Hbn hop phan tmg dugc 1am lanh dén nhiét do
thép hon 5°C va hop chét 5-(2,5-diflophenyl)-3,4-dihydro-2H-pyrol (1,0 duong luong)
duoc thém vao bang cach sir dung 0,5 thé tich MTBE. Diphenylsilan (1,5 duong
lwong) duoc thém vao trong khoang 20 phit trong khi duy tri nhiét do phan Uing thap
hon 10°C. Hdn hgp phéan tmg duge khudy trong 30 phit & nhiét do thap hon 10°C va
sau d6 duoc d& 4m dén nhiét do trong phong. Hon hop phén tmg nay dugc khudy qua
dém & nhiét d6 trong phong. Su két thiic phan tmg dugc khing dinh bing phuong phéap
HPLC va sau d6 dugc lam lanh dén nhiét do thép hon 5°C. Hon hop phan tmg dugc t6i
bing 5 thé tich dung dich HCI 2M d€ duy tri nhiét do thip hon 20°C. Sau 10 phit, bé
nuée/nude da dugc loai bo va nhiét do phan tmg dugc dé tang 1én dén nhiét do trong
phong trong khi khudy trong 2 gid. Hon hop nay duge chuyén vao phéu tach cing véi
3 thé tich MTBE. L6p nuéc duoc rira bing 3,5 thé tich MTBE, sau d6 cho thém 5 thé
tich MTBE vao 16p nudc trong khi didu chinh do6 pH dén khoang 14 bang cach cho
thém 0,75 thé tich dung dich NaOH 50%. L&p hitu co duge rira béng 5 thé tich dung
dich NaCl bdo hoa, sau d6 dugc c6 thanh dau, va pha loang bang 3 thé tich MTBE.
Dung dich nay dugc loc qua vai loc polypropylen va dwoc rira bang 1 thé tich MTBE.
Phan nudc loc duge c6 thanh diu 1a hop chat (R)-2-(2,5-diflophenyl)-pyrolidin voi
hiéu suét theo ly thuyét nam trong khoang tir 95% dén 100% va voi lugng du chat
ddng phan dbi anh nam trong khoang tir 75 dén 85%.

Budc D — didu ché hop chét (R)-2-(2.5-diflophenyl)-pyrolidin (R)-2-hydroxy-

sucxinat: hop chét (R)-2-(2,5-diflophenyl)-pyrolidin (1,0 dwong lugng) dugc chuyén
vao binh day tron dugc nap 15 14n thé tich (dugc hiéu chinh theo kha ning) EtOH
(ndng do 200 prf). Axit D-malic (1,05 duong luong) duge thém vao va hdn hop nay
dwoc gia nhiét dén nhiét do 65°C. Céc cht ran dugc hoa tan & nhiét do khoang 64°C.
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Dung dich dugc 1am ngudi dén RT. O nhiét d6 khoang 55°C, dung dich dugc gieo
mam két tinh bang (R)-2-(2,5-diflophenyl)-pyrolidin (R)-2-hydroxy-sucxinat (khoang
50mg, lugng du chét ddng phéan dbi anh >97%) va dugc khudy ¢ nhiét do trong phong
qua dém. Sau do, huyén pht duge loc qua vai loc polypropylen va dugc ria bing 2 x 1
thé tich EtOH (ndng d 200 prf). Cac chét ran dugc 1am kho trong chén khong & nhiét
do 55°C, thu dugc hop chét (R)-2-(2,5-diflophenyl)-pyrolidin (R)-2-hydroxy-sucxinat
v6i hidu suét theo 1y thuyét ndm trong khoang tir 75% dén 90% va v6i lugng du chét
ddng phan ddi anh >96%.

Theo so d6 1, cac bazo thich hop bao gdm cé4c bazo 12 amin bac ba, nhu
trietylamin, va K2COs. Cac dung mdi thich hop bao gdm etanol, heptan va
tetrahydrofuran (THF). Phan Gng duoc tién hanh thuin tién & nhiét do nim trong
khoang tir 5°C dén 50°C. Qua trinh phan tmg thudng dugc theo doi bang HPLC su
dung TRK1PMI.
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Céac hop chat ¢ cong thuc II (5-clo-3-nitropyrazolo[1,5-a]pyrimidin) va hop
chét c6 cong thuc III ((R)-2-(2,5-diflophenyl)-pyrolidin (R)-2-hydroxysucxinat, 1,05
duong luong) duge nap vao binh ddy tron c6 trang bi thiét bi khudy co hoc, dau do
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nhiét d6 J-Kem va thiét bi didu chinh lugng N dé kiém soét ap suat N duong. Dung
dich chira EtOH:THF theo ty 1€ 4:1 (10 ml/g hop chét c6 cong thirc IT) duge thém vao
va sau dé cho thém trietylamin (NEts, 3,50 duong luong) qua phéu bd sung trong khi
nhiét do dat khoang 40°C trong khi cho thém. Sau khi cho thém xong, hdn hgp phén
{mg dugc gia nhiét dén 50°C va khudy trong thoi gian fir 0,5 dén 3 gio dé thu duge
hop chét c6 cong thic IV.

Binh déy tron duoc trang bi thiét bi khudy co hoc, dau do nhiét 4o J-Kem, va
cra nap N2 dugc cho thém hop chit c6 cong thuc IV va sau d6 cho thém
tetrahydrofuran (10 ml/g hop chét c6 cong thirc IV). Dung dich dugc 1am lanh dén
nhiét @6 nhé hon 5°C trong bé nuéc da, va Zn (9-10 duong lugng) dugc thém vao. Sau
d6, HCl 6M (9-10 dwong lugng) duoc cho thém nho giot v6i te @6 sao cho duy tri
nhiét do thip hon 30°C (dbi vdi 1 kg can, thdi gian cho thém la khoang 1,5 gio). Khi
murc dd phat nhiét gidm di, hdn hop phan tng dugc dé Am dén nhiét do trong phong va
duge khudy trong thoi gian tir 30 dén 60 phut trong khi khong phat hién dugc hop chét
c6 cong thirc IV bing phuwong phap HPLC. O thoi diém nay, dung dich chira kali
cacbonat (K2COs, 2,0 duong lugng) trong nude (5 ml/g hgp chét c6 cong thirc IV)
dwoc thém vao dong thoi va sau do cho thém nhé giot nhanh phenyl cloroformat
(PhOCOCI, 1,2 duong lugng). Quan sat thay su giai phong chét khi (CO) trong cé hai
1An cho thém, va nhiét do dugc ting 1én khoang 30°C sau khi cho thém phenyl
cloroformat. Dung dich carbamat dugc khudy & nhiét do trong phong trong thoi gian
tir 30 dén 90 phat. Tién hanh phén tich HPLC ngay sau d6 dé dam bao ty 1¢ dién tich
nhé hon 1% dbi v&i amin c6 mat va hidu suat cia hop chét c6 cong thire VI trong dung
dich cao.

Dung dich amin ¢6 coéng thuc VII néu trén dugc cho thém hop chat ((S)-
pyrolidin-3-ol, 1,1 dwong luong, tinh theo hiéu suét theo 1y thuyét d6i voi hop chét co
cong thirc VI) va EtOH (10ml/g hop chét c6 cong thicc VI) duge thém vao. Hop chét
¢6 cdng thirc VII duoc thém vao trude hodc ddng thoi véi EtOH dé tranh tao ra céc tap
chét etyl carbamat. Dung dich EtOH trén day dugc co dén thé tich t6i thidu (4-5ml/g)
bang céch st dung thiét bi c6 kiéu mé trong diéu kién 4p suét gidm (ndng d6 THF can
phai <5% theo phuong phap GC), va EtOH (10ml/g hop chéit c¢6 cong thire VI) duoc
cho thém tré lai dé thu duoc tong ndng do 12 10ml/g. Sau do, hon hop phan img duge
gia nhiét dén 50°C trong thoi gian tr 9 dén 19 gio hodc cho dén khi phuong phép
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HPLC cho thiy ring hop chét c¢6 cong thire VI c6 mit voi lwong nhé hon 0,5% thé
tich. Tiép d6, hdon hop phan ing dwgc 1am ngudi dén nhiét do trong phong, va axit
sulfuric (H>SO4, 1,0 dwong lugng voi hop chét ¢6 cong thirc VI) duge thém vao bang
phéu bd sung dé thu dugc hop chat c6 cong thirc I-HS v6i nhiét do phat nhiét thuong
12 & khoang 30°C.

Vidul
Pidu ché dang tinh thé (c6 cong thirc I-HS) (phuong phap 1)

Hop chét (S)-N-(S-((R)-Z-(Z,S-diﬂophenyl)pyrolidin—1-y1)-pyrazolo[l,5-
a]pyrimidin—3-yl)-3-hydroxypyrolidin-1-carb0xamit (0,500 g, 1,17 mmol) dugc hoa
tan trong EtOH (2,5ml) va dugc lam lanh dén nhiét @6 khoang 5°C. Axit sulfuric ddm
dic (0,0636ml, 1,17 mmol) dugc thém vao dung dich da lam lanh va khudy trong thoi
gian khoang 10 phut, trong khi lam 4m dén nhiét do trong phong. Metyl tert-butyl ete
(MTBE) (2ml) duoc cho thém tir tir vao hdn hop, tao ra san phém dang gdm. Sau do,
EtOH (2,5ml) dugc cho thém vao hdn hop va dugc gia nhiét dén khoang nhiét do hoi
luu cho dén khi céc chét rin dugc hoa tan. Khi lam ngudi dén nhiét do trong phong va
khudy trong thoi gian khoang 1 gio, mot s6 chét rin duoc tao ra. Sau khi lam lanh dén
nhiét do khoang 5°C, céc chit rén duge loc va rira bing MTBE. Sau khi loc va lam
kho trong khong khi trong thoi gian khoang 15 phut, tach dugc hop chét (S)-N-(5-((R)-
2-(2,5-diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5 -a]pyrimidin-3-y1)-3-hydroxypyrolidin-

1-carboxamit hydro sulfat du6i dang chét rén.

Vidu2
Pidu ché dang tinh thé (c6 cong thire I-HS) (phuong phép 2)

Axit sulfuric dam ddc (392ml) duge thém vao dung dich chira 3031g hop chét
(S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1 -yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit trong 18322ml EtOH d tao thanh mudi hydro sulfat.
Dung dich ndy dwoc gieo mim két tinh bing 2g hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)-pyrazolo[ 1,5 -a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-
carboxamit hydro sulfat va dung dich nay dugc khudy & nhiét d¢ trong phong trong it
nhét 2 gid dé tao thanh huyén phu dic cia mudi hydro sulfat. Heptan (20888 g) dugc
thém vao va huyén phu dic dugc khudy & nhiét do trong phong trong it nhat 60 phut.
Huyén phu ddc nay duoc loc va banh loc dugc rua bang hon hgp heptan/EtOH co ty 1€
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1:1. Sau do, cac chét rin dugc 1am kho trong chén khong & nhiét do moi truong (nhiét
o 10 duoc thiét 1ap & 15°C).

Mubi hydro sulfat d& kho (6389g tur 4 me két hop) dugc thém vao dung dich
chira nuée/2-butanon véi ty 18 5:95 theo khdi lugng (tdng khoi luong 41652g). Hon
hop nay dugc gia nhiét ¢ khoang 68°C kém theo khudy cho dén khi ty 1& % khéi luong
etanol bang khoang 0,5%, trong thoi gian nay huyén phu dic dugc tao ra. Huyén phi
dac nay dugc loc, va banh loc duge rura bang dung dich nudc/2-butanon vai ty 1€ 5:95
theo khdi lugng. Sau do, cac chét rén duoc 1am kho trong chén khong & nhiét do moi
trrong (nhiét do 16 dugc thiét 1ap & 15°C) dé thu dugc dang tinh thé cua hop chét (S)-
N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1 -yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3-
hydroxypyrolidin-1-carboxamit hydro sulfat.

Vidu3
Diéu ché dang vo dinh hinh AM(HS)

Dung dich chia hop chit  (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5 -a]pyrimidin-3-yl)-3-hydroxypyrolidin-1 -carboxamit (9,40g, 21,94
mmol) trong MeOH (220ml) dugc cho thém tir tir axit sulfuric (0,1M trong MeOH,
219,4ml, 21,94 mmol) & nhiét do mdi truong trong khi khudy nhanh. Sau 30 phut, hdn
hop phan tmg dugc co ]An thtt nht bing thiét bi 1am bay hoi kiéu quay dén khi gan
kho, sau d6 ¢ trong moi trudng c6 do chan khong cao trong 48 gid dé thu dugc dang
vo dinh hinh cta hop chit  (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[l,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-carboxamit sulfat (11,37g,
21,59 mmol, hiéu suét 98,43%). LCMS (apci m/z 429,1, M+H).

Vidu4
Didu ché mudi HC1 dang tinh thé ¢6 cong thic I
Hon hop chita hop chit  (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-carboxamit (0,554¢,
1,29mmol) trong EtOH (6ml, ndng d6 200 proof) va MTBE (10ml) dugc gia nhiét dén
50°C trong khi khuéy dé thu duoc dung dich, sau d6 cho thém hydro clorua (dam déc)
(0,108ml, 1,29mmol) theo mdt phan. Sau d6, hon hop phan tmg duge dé ngudi dén
nhiét ¢ moi truong 1an tht nhéit, sau d6 1am lanh dén nhiét 4o khoang 5°C trong bé
nuée-nude da kém theo khudy dé giy ra hién tuong két tinh. Huyén phu dugc khudy
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trong 4 gio trong bé nuéc-nude da trude khi nd duge loc trong chan khong, voi banh
loc duoc rura bang MTBE va dugc lam kho trong chan khong & nhiét d§ 55°C dén khi
khéi lugng khong ddi, thu duge hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-
1-yl)pyrazolo[ 1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-carboxamit hydroclorua
dang tinh thé (0,534g, hiéu suét 89%). LCMS (apei m/z 429,2, MHH).

Diéu ché mudi HBr dang tinh thé c6 cong thic I

HOon hop chta hop chét (S)-N-(S-((R)-2-(2,S-diﬂophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-carboxamit (0,505g,
1,18mmol) trong EtOH (6ml, ndng do 200 proof) va MTBE (10ml) dugc gia nhiét dén
50°C trong khi khuay @8 thu dwoc dung dich, sau d6 cho thém hydro bromua (dung
dich 33%) (0,213ml, 1,18mmol) theo mot phﬁn. Hon hop phan tng nay duge gia nhiét
hdi luu dé thu dugc dung dich gﬁn nhu trong sudt v4i mot luong nho can dang dau trén
thanh thuy tinh cua binh phan Gmg. Khi dugc d2 ngudi dén nhiét do mdi trudng, Xuat
hién sy két tha va cin dang diu héa rin. Hon hop nay dugc gia nhiét lai dén 50°C, sau
d6 dé ngudi dén nhiét do trong phong va khudy qua dém. Huyén phu duoc loc trong
chan khong, v&i banh loc dugc rua bang MTBE va duoc lam kho trong chan khong ¢
nhiét do 55°C dén khéi lugng khong doi, thu duge hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5 -a]pyrimidin-3-yl)-3-hydroxypyrolidin-1-
carboxamit hydrobromua dang tinh thé (0,51g, hiéu suit 85%). LCMS (apci m/z
429,3, M+H).

Piéu ché mudi mesylat dang tinh thé c6 cong thic I

HOon hgp chira hop chat (S)-N-(5 -((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[1,5-a]pyrimidin-3-y1)-3 ~hydroxypyrolidin-1-carboxamit (0,532¢g,
1,24mmol) trong EtOH (2,7ml, ndng do 200 proof) va MTBE (5,3ml) dugc gia nhiét
dén 50°C trong khi khudy d8 thu dugc dung dich, sau d6 cho thém axit metansulfonic
(0,076ml, 1,24mmol) theo mot phan. Hon hop phan tng dugc gia nhiét hdi luu dé thu
dwoc dung dich gin nhu trong sudt véi mot lugng nho hat. Khi lam ngudi dén nhiét dd
moi truong, xudt hién su két tua cung voi mot lugng can dang dau. Luong EtOH bd
sung (0,5ml, ndéng dd 200-proof) va axit metansulfonic (0,010ml) dugc cho thém vao
dé thu duoc dung dich. Hdn hop phan Gng duge gia nhiét lai dén 50°C, sau d6 dugc dé

ngudi dén nhiét do trong phong va khudy trong 1 gid. Huyén phu dugc loc trong chén
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khong, véi banh loc duge rira bang MTBE va dugc 1am kho trong chan khong & nhiét
d6 55°C dén khi khéi luong khong dbi, thu duge hop chét (S)-N-(5-((R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-
carboxamit metansulfonat dang tinh thé (0,51g, hiéu suat 78%). LCMS (apci m/z
429.,4, M+H).

Diéu ché mubi camsylat dang tinh thé c6 cong thuc I

Hon hop chita hop chit  (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin-1-
yl)pyrazolo[l,5-a]pyrimidin-3-yl)-3-hydrdxypyrolidin-l-carboxamit (0,500g,
1,17mmol) va axit S-(+)-camphorsulfonic (0,271g, 1,17mmol) trong EtOH (3ml, néng
d6 200 proof) va MTBE (5ml) dugc gia nhiét hdi luu trong khi khudy dé thu duge
dung dich. Khi duoc dé nguoi dén nhiét dd moi trudng, xuét hién su Kkét taa. Huyén
phu dugc khudy & nhiét do trong phong qua dém, sau d6 dugc loc trong chéan khong,
vGi banh loc dugc rira bang MTBE va dugc lam kho trong chén khong & nhiét 4o 55°C
dén khi khéi lugng khong dbi, thu dugc hop chét (S)-N-(5-(R)-2-(2,5-
diflophenyl)pyrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-
carboxamit ((1S,4R)-7,7-dimetyl-2-oxobixyclo[2.2.1]heptan-1 -yl)metansulfonat dang
tinh the.

Vidu 5
Sacom soi tré em c6 sy dung hop NTRK3-ETV6 dugc didu tri thanh cong bang ché
pham dang long chia hop chat (S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yI)-
pyrazolo|[ 1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin-1 -carboxamit

Vit liéu va phuong phap

Nghién curu ting liéu dung pha 1 & tré em, da tAm dbi v6i cac bénh nhén c6 khdi
u CNS nguyén phat hoac khdi u dang rén tién trién dugc bét dau vao thang 12 nam
2015 (ClinicalTrials.gov Identifier: NCT02637687) dé danh gid do an toan va kha
ning dung nap cua hop chét c6 cong thic I-HS (nghia 1a mubi hydro sulfat cia hop
chit (S)-N-(5-((R)-2-(2,5-diflophenyl)pyrolidin- 1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-
3-hydroxypyrolidin-1-carboxamit). Cac tiéu chuén lya chon thich hgp bao gdm bénh
nhén trong do tudi tir 1 dén 21, bét ké sy c6 thay d6i TRK d3 biét hay khong, cling nhu
céc bénh nhan 1 thang tudi hodc 16n hon c6 sy dung hop NTRK da biét va duoc chan

don 12 mic sacom soi tré em hodc u thén trung bi phoi bam sinh. Ché pham dang long
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dung qua duong miéng chia hop chit ¢6 cong thirc I-HS duge phat trién dung cho
bénh nhan khong c6 kha nang nudt vién nang. M6 hinh md phong ¢ tré em Simcyp®

(CERTARA, Princeton, New Jersey) duogc su dung dé thiét 1ap phuong phap dugc
dong hoc dé dinh luong liéu dung khi tinh dén do tudi ciia bénh nhén, sy phat trién cta
¢4 thé ctia cac con dudng thanh thai dé thai trir hop chét c6 cong thic I-HS, va dién
tich bé mit co thé (body surface area: BSA). Liéu dung cho tré em duoc chon dbi véi
nhém dau tién duge dy kién bang mirc do tiép xtic dat dugc ¢ cac bénh nhan la nguoi
trudng thanh khi st dung lidu 100mg BID, liéu dung cho nguoi trudng thanh pha 2 da
duoc khuyén c40. Céc liéu trinh dugc xac dinh véi s6 gia 28 ngay khi dihh lidu tiép
theo. Viéc danh gia mtc do dap ing bing cach sir dung phuong thirc hinh dnh thich
hop duoc thuc hién theo lich trinh mdi tam tuan. Céc bénh nhan tiép tuc st dung liéu
phép cho dén khi c6 bang chimg vé sy tién trién cua bénh hodc doc tinh khong chép
nhan duoc.

Kit duoc cung cép bao gém chai h6 phach c6 chia o dugc bit kin chtra 7,6g
hop chét c6 cong thirc I-HS; chai duoc bit kin chira 5 1lg CAVASOL® W7 HP Pharma;
chai duoc bit kin chita 500g trinatri Xitrat dihydrat; chai dugc bit kin chira 100ml nude
v6 khuén; chai dung tich mdt panh (~473ml) dugc bit kin chia san phdm ORA-
Sweet® SF; phéu; bo phan diu chinh luc ép trong chai loai 28-mm; h¢p chira 56 don
vi gém c4c bom tiém ding mot 14n loai 1-ml; hdp chira 56 don vi gbm céc bom tiém
dung mot lan loai 5-ml; nhan dan cua san phém thuéc thé hién ndng dd hop chét c6
cong thirc I-HS (20mg/ml); va cdc huéng dan pha ché.

Dung dich nuéc duge diéu ché nhu duge thé hién trén Fig 9. Trude tién, nut bit
kin (nép) dugc loai bo ra khoi chai chira san phdm CAVASOL® W7 HP Pharma. Tiép
theo, bang cach st dung phéu, luong chét trong chai chira 100ml nu6e vo khuén duoc
cho vao chai chitra CAVASOL® W7 HP Pharma. Sau d6, chai co nép nay dugc dong
kin va chai chita CAVASOL® W7 HP Pharma va nuéc v6 khuén dugc lc cho dén khi
toan bd CAVASOL® W7 HP dugc hoa tan. Cho 10 phit dé cho CAVASOL® W7 HP
Pharma hoa tan hoan toan. Phan day va thanh chai dugc quan sat dé dam bao toan bd
CAVASOL® W7 HP Pharma dugc hoa tan va khong c6 sy von cuc trén day chai hodc
bam vao thanh bén. Tiép theo, chai nay dugc dé yén ma khong khudy trong khoang
nam phut dé cho céc bot khi duoc tao ra trong khi CAVASOL® W7 HP Pharma hoa

tan bién mat. Sau d6, nut bit kin (nép) tir chai chia do chtra hop chit c6 cong thirc I-HS
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duoc mo ra. Bang cach st dung chinh phéu da dung trude d6, dung dich CAVASOL®
W7 HP Pharma dugc thém vao chai chia o chira hop chit ¢6 cong thic I-HS. Chai
nay dugc day nép va lac bing tay cho dén khi hoa tan. Céc bot tao ra ndi 1én bé mit va
thu dugc dung dich mau do trong sut. Bang cach st dung chinh phéu da dung trudce
do, twong duong véi 300ml san pham ORA-Sweet® SF dugc cung cap. Chai chia d
duoc day nép va dao nguoc nhe nhang 10 14n dé trén 14n san phém ORA-Sweet® SF
v6i dung dich chira hop chét c6 cong thirc I-HS/CAVASOL® W7 HP mot cich can
than dé khong dua qua nhidu bot khi vao ché pham. Tiép theo, 3,5g trinatri xitrat
dihydrat tu d0d chira trinatri xitrat dihydrat cia nha cung cap dugc can khéi lugng va
cho thém, bing céach st dung phéu thir hai trong kit, vao ché phdm dang 16ng va, sau
dé chai dugc day nép va duogc ddo nguge 10 14n. Céac bot khi tao ra ndi 1én trén va cac
chét trong chai dugc quan sat dé dam bao ring toan b trinatri xitrat dihydrat dugc hoa
tan hoan toan; néu chua dugc hoa tan hoan toan, chai nay duoc dao nguoc 10 14n nita.
Sau d6, mo nép trén chai chia do va bd phan diéu chinh luc ép trong chai loai 28-mm
ctia nha cung cép (bd phan diéu chinh luc ép trén bom tiém) dugc gén vao chai ndy.
Tiép do, ndp chai dwoc déng lai mét céch chic chan. Sau dé, ché phim dang long
dugc sir dung véi lugng mong mudn cua hop chét c¢6 cong thirc I-HS bang céch st

dung bom tiém loai 1ml hodc Sml, tuy theo ché d6 dung liéu cia bénh nhan.

Két qua

Mot bé gai khoe manh khéc tir khi sinh ra da c6 khoi u mach 16n & cb bén phai
kéo dai dén mach, duoc chan doan va didu tri ban dau 14 méc bénh u mach méu bam
sinh tho4i trién nhanh chéng. O giai doan 6 thang tudi, khdi u phét trién nhanh chong
va viéc ph?lu thuat cét bo/tach khéi u cho théy su chan doan IFS duoc khéng dinh bing
su chuyén doan ETV6 béng phuong phép lai huynh quang tai chd (fluorescent in situ
hybridization: FISH). Trong 7 ngay diu sau khi phéu thuat, khdi u phat trién nhanh
chéng, lan t6i khoang miéng. Liéu phap hoa tri voi vincristine, actinomycin-D va
xyclophosphamit dugc bt du nhung bénh nhan van c6 su tién trién ctia bénh trong
liéu trinh 1. Ché do liéu phap hoéa tri méi bao gém ifosfamide va doxorubicin (ID)
dugce sir dung ddng thoi v6i vige phau thuét tach khéi u va 15 mo khi quan dwoc dat dé
mo thong miéng-héu. Hai liéu trinh bd sung st dung ID va bdn liéu trinh st dung
ifosfamide va etoposide c6 tac dong rAt nho dén khéi u. Khéi u phat trién dén nén so,

xuong chiim va hé mach cd. Viéc phau thuét ct bo toan bo duoc thuc hién vao thang
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10 nim 2015 boi nhém cac bac sT phiu thuat da nganh nhung khong thu dugc meép
phau thuét rd rang.

Niam tudn sau khi phau thuat cit bo, tién hanh chup cong huong tr (MR) néo va
c¢b cho thiy khdi ting tuong phan c6 kich thude 20mm x 19mm x 18mm bao gdm tir
nén xuong so clia hd so gifta, ngay truéc va dudi dén chu tric cua tai trong, xem
Fig.10A va Fig.10B. Liéu phap hoa tri khac duoc x4c dinh 13 khong c6 hiéu qua do
khong c6 sy dap tmg véi tAt ca cac ché do diéu tri tiéu chuén. Viéc phau thuét cit bo
lai dudng nhu khong thé thyc hién. C6 thé tién hanh li¢u phap xa tri dé diéu tri nhung
dua trén do tudi cia bénh nhan va vi tri ciia bénh, du kién 13 s& tao ra su ton thuong
v6i di chimg trong thoi gian dai.

O giai doan 16 thang tudi, bénh nhan tham gia nghién ciru s dung hop chét e
ché TRK chon loc ¢6 cong thic I-HS & tré em pha 1, qua duong miéng. B4 me bénh
nhén can luu y vé viéc tham gia va nghiém tic thuc hién trong subt liéu trinh 1. Khi
két thic liéu trinh 1 (ngay 28), hinh anh chup MR cta néo va ¢d cho théy c6 su giam
dang ké theo thoi gian vé kich thudc va mirc do tang twong phan cua khéi u 14 hon
90% so v6i thoi didm ban dAu dugc thé hién trén Fig.10C va Fig.10D. Céc lan chup
tiép theo khi két thuc liéu trinh 2 khing dinh sw giam kich thude va cho thiy mic do
ting tuong phan tiép tuc giam, didu nay khéng dinh sy dap img mot phan nhu dugc thé
hién trén Fig.10E va Fig.10F. Trong hai liéu trinh dAu tién, bénh nhén bi s&t va bang
phuong phip PCR khing dinh 12 bénh nhan méc bénh cam A (diéu nay dugc cho 1a
khong lién quan) nhung khong c6 céac sy kién bét 1oi lién quan dén hop chét c6 cong
thirc I-HS.

Vidué6
Ché phdm dang long chita hop chat (S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1-yl)-
pyrazolo[1,5-a]pyrimidin-3-y1)-3 -hydroxypyrolidin-1-carboxamit

Ché phim dang long chita hop chét (S)-N-(5-(R)-2-(2,5-diflophenyl)-
pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3-yl)-3 -hydroxypyrolidin-1-carboxamit dugc
didu ché véi cac thanh phan duoc liét ké trong Bang 16.

Bing 16. ché phim dang long chira hop chét (S)-N-(5-((R)-2-(2,5-diflophenyl)-
pyrolidin-1-yl)-pyrazolo[1,5-a]pyrimidin-3 -yl)-3-hydroxypyrolidin-1-carboxamit.
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% khdi | Tdng khdi lwong | Luong can thiét | Luong

Tén chét luong | cua ché pham tinh | theo ly thuyét | trong mdi
(a) theo g (b) (axb) /100 chai®
Hop chat I-HS API 2,05% 3,518,8 g® 1,47g
Nuéc tinh khiét, USP | 33,55% 57,587,9¢g 24,01g
KLEPTOSE® HPB loai
ding ngoai dudng ti€u 14,55% 24,974,8¢g 10,48g
héa EP, USP
ORA-SWEET® 48,51% 83,266,4¢g 34,93¢g
Natri Xitrat, Dihydrat,
1,613,5¢
dang hat, USP 0,94% 0,68g
(1,694,2g)
(Spectrum)
Huong liéu loai che vi tu
0,10% 171,648 171,6g 0,07 g
nhién 231al12 (Abelei)
Huong liéu loai che vi
déng tu nhién 231a39 | 0,20% 343,3g 0,14g
(Abelet)
Huong liéu che vi déng,
tw nhién (FONA —dang | 0,05% 85.8¢g 0,04g
long)
Huong liéu 1am thay doi
vi FONATECH®, tu 0,05% 85,8¢g 0,04g

nhién

(1) bao gom hé so6 hiéu chinh API bang 0,8137. Cdch tinh: phdn tir lwong cua bazo tw do/khéi
lwong ciia muoi = 428,44/526,51. Ty trong cua ché pham dang long bang 1,2mg/ml.

(2) thong tin trén nhan =3,518,8g API dang mudi x 0,8137/tong khéi heong ché pham
171,648g * ty trong 1,2 g/ml * 1,000mg/g.

(3) bao gom 5% b6 sung ciia tong heong natri xitrat dwogc cho thém vao ché pham dé diéu

chinh dé pH, néu can.
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YEU CAU BAO HOQ

1. Ché phém dang long chia (S)-N-(S-((R)-Z-(2,5-diﬂophenyl)-pyrolidin—1-y1)-
pyrazolo[1,5-a]pyrimidin-3-yl)-3-hydroxypyrolidin—1-carboxamit c6 cong thuc (I):

_N
-~ N N\
I~ =
N~ N o
HN\(
F N
. Q\

OH

b

@

mudi dugc dung cta no, hodc td hop cua ching;
chét hoa tan; va
bazo;

trong do:

ché phdm nay c6 d6 pH khoang 2,5 dén khoang 5,5; va
hop chét ¢6 cong thue (1), mudi dugce dung cuia n6, hodc t6 hop cta ching, c6

ndng d6 khoang 15 mg/mL dén khoang 35 mg/mL trong ché phim dang long nay.

2. Ché pham dang long theo diém 1, trong d6 hop chét c6 cong thuc (I), mudi trong
duoc dung cta nd, hodc td hop cta chung, c6 ndng do khoang 20 mg/mL trong ché

phim dang long nay.
3. Ché pham dang 16ng theo diém 1 hoic 2, trong d6 chét hoa tan chira xyclodextrin.

4. Ché pham dang 16ng theo diém bét k¥ trong s6 cac diém tr 1 dén 3, trong d6 chat
hoa tan dugc chon tir nhom gbém dan xut B-xyclodextrin, y-xyclodextrin, va td hop
clia chung; tot hon 13 hydroxy alkyl-y-xyclodextrin; hodc trong do chét hoa tan chira
B-xyclodextrin dugc chon tir nhom gbm hydroxy alkyl-B-xyclodextrin, sulfoalkyl
ete-B-xyclodextrin, va td hop cta chung; tdt hon 12 hydroxypropyl-B-xyclodextrin.

5. Ché pham dang long theo diém bt ky trong s6 cac diém tir 1 dén 4, trong d6 chat

hoa tan ¢6 mit véi lugng khoang 5% khdi lwong dén khoang 35% khdi luong; t6t hon
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1 khoang 13% khéi lugng dén khoang 17% khéi lugng.

6. Ché pham dang 16ng theo diém bat ky trong sd cac diém tir 1 dén 5, trong d6 bazo
chira it nhit mot trong sb xitrat, lactat, phosphat, maleat, tartrat, suxinat, axetat,

carbonat, hodc hydroxit; t6t hon 12 bazo chira natri xitrat dihydrat.

7. Ché phﬁm dang long theo diém 6, trong d6 bazo c6 mit v6i luong khoang 0,1%
khéi lwong dén khoang 5% khoi lugng.

8. Ché pham dang long theo diém bét ky trong s6 cac didm tir 1 dén 7, trong d6 ché
phim nay c6 do pH khoang 3 dén khoang 4; tot hon 12 khoang 3,5.

9. Ché pham dang 16ng theo didm bét k¥ trong sb cac didm tir 1 dén 8, trong d6 ché
phém dang léng nay con chira thém chét 1am ngot; t6t hon néu chét 1am ngot nay 1a

sucroza hodc sucraloza.

10. Ché phém dang long theo diém 9, trong dé chit 1am ngot c6 méat véi luong

khoang 30% khéi luong dén khoang 70% khéi lugng.

11. Ché pham dang 1ong theo diém bét k¥ trong s6 cac didm tir 1 dén 10, trong d6 ché
pham dang 16ng nay con chira thém chét che vi déng, c6 mat v6i lugng khoang 0,01%
khéi lwong dén khoang 2% khdi lugng; t6t hon 1a khoang 0,2 wt% dén khoang 0,5%

khéi luong.

12. Ché phim dang 16ng theo diém bét k¥ trong s6 céc didm tir 1 dén 11, trong d6 ché
pham nay con chia thém chét tao huong vi, ¢6 mdt véi lugng khoang 0,01% khoi
lugng dén khoang 2% khdi luong; tot hon 1a khoang 0,01% khdi lwong dén khoang
0,1% khdi luong; va trong dé chét tao hwong vi nay chira it nhét mot trong s6 chét tao
huong vi tu nhién, chét tao huong vi trdi cy tu nhién, chét tao huong vi nhén tao,

chét tao huong vi trai cdy nhan tao, hodc chét 1am ting huong vi.

13. Ché pham dang 10ng theo diém bét ky trong sb cac diém tir 1 dén 12, trong d6 ché
pham dang long nay dugc didu ché tir mudi duge dung cua hop chét c6 cong thite (I);

t5t hon 12 mudi hydro sulfat cta hop chét c6 cong thirc (I).

14. Ché pham dang 16ng theo diém bAt ky trong sb céc didm tir 1 dén 13, trong d6 ché
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phérn dang long nay dugc didu ché tir dang tinh thé cua hop chit c¢6 cong thirc (I) co
cong thue (I-HS):

I-HS
15. Ché phdm dang 16ng theo diém 1, trong d6 ché pham nay chua:
(S)-N-(5-((R)-2-(2,5-diflophenyl)-pyrolidin-1 -yl)-pyrazolo[1,5-a]pyrimidin-3-
y1)-3-hydroxypyrolidin-1-carboxamit ¢6 cong thire (I):

_N
ZZN| N
S h—
N~ N 0
HN\(
F N
F <J\

OH

@
mudi dugc dung ctia n6, hoac td hop cta chung;
chit hoa tan c¢6 mit v6i lugng khoang 5% khéi lugng dén khoang 35% khoi
luong;

bazo c6 mit véi lugng khoang 0,1% khéi luong dén khoang 5% khdi lugng;

chét 1am ngot ¢6 mat voi lugng khoang 30% khéi lugng dén khoang 70% khbi
luong;
chét che vi déng c6 mit v6i lugng khoang 0,2% khéi lugng dén khoang 0,5%

khoi lugng; va

chét tao hwong vi ¢6 mit v6i lugng khoang 0,01% khéi lwong dén khoang 2%

khéi luong;

trong do:

ché phdm nay c6 do pH khodng 2,5 dén khoang 5,5; va
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hop chét c6 cong thuc (D), mubi dugc dung cta n6, hodc td hop cta chung, co

ndng do khoang 20 mg/mL dén khoang 30 mg/mL trong ché pham dang long nay.

16. Ché pham dang long theo diém 15, trong d6 ché pham dang long nay duoc didu
ché tir dang tinh thé ctia hop cht c6 cong thire (T) ¢6 cong thire (I-HS):

LK
)\Hi\( HoSO4
F A

OH
I-HS

17. Ché pham dang long theo diém 16, trong d6 dang tinh thé dic trung bai viée co
cac dinh nhidu xa XRPD (d6 20) & 18,4+0,2, 20,7+0,2, 23,120,2, va 24,0+0,2; hodc
¢6 céc dinh nhidu xa XRPD (d9 20) & 10,7+0,2, 18,4+0,2, 20,7+0,2, 23,1+0,2, va
24,0+0,2; hodc c6 céac dinh nhidu xa XRPD (d6 20) ¢ 10,7+0,2, 18,4+0,2, 19,2+0,2,
20,240,2, 20,7+0,2, 21,5+0,2, 23,1£0,2, va 24,0+0,2; hodc ¢6 céc dinh nhiéu xa
XRPD (d6 20) & 10,7+0,2, 153+0,2, 16,5+0,2, 18,4+0,2, 19,2+0,2, 19,9+0,2,
20,240,2, 20,7+0,2, 21,5+0,2, 22,1£0,2, 23,1+0,2, 24,0£0,2, 24,4+0,2, 25,6+0,2,
26,5+0,2, 27,6+0,2, 28,2+0,2, 28,7+0,2, 30,8+0,2, va 38,5+0,2.
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SEQ ID NO: 1

PRT

Ngudi hién dai
Tidn chit protein TrkA kiéu dai

49954
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Céc axit amin 1-32 ma héa trinh tw tin hiéu

1
61
121
181
241
301
361
421
481
541
601
66l
721
781

mlrggrrggl
hlpgaenlte
nlsfnalesl
gplahmpnas
sgglpslglt
ipfsvdggpa
llaanpfgga
avglavfacl
gkgsglgghi
vavkalkeas
lrshgpdakl
glvvkigdfg
ftygkapwyq
lgalagappv

gwhswaagpg
lyiengghlg
swktvgglsl
cgvptlkvgv
lanvtsdlnr
pslrwlfngs
sasimaafmd
flstlllvln
ienpgyfsda
esargdfgre
laggedvapg
msrdiystdy
lsnteaidci
yldvlg

sllawlilas
hlelrdlrgl
gelvlsgnpl
pnasvdvgdd
knvtcwaend
vlinetsfift
npfefnpedp
kcgrrnkfgi
cvhhikrrdi
aelltmlghg
plglggllav
yrvggrtmlp
tggrelerpr

agaapcpdac
gelrnltivk
hcscalrwlqg
vllrcgvegr
vgraevsvgv
eflepaanet
ipvsfspvdt
nrpavlaped
vlkwelgega
hivrffgvct
asgvaagmvy
irwmppesil
acppevyaim

cphgssglrc
sglrfvapda
rweeeglggv
glegagwilt
nvsfpasvqgl
vrhgclrlng
nstsgdpvek
glamslhfmt
fgkvflaech
egrpllmvfe
laglhfvhrd
yrkfttesdv

rgcwgrepdq

trdgaldslh
fhftprlsrl
pegklgchgqg
elegsatvmk
htavemhhwc
pthvnngnyt
kdetpfgvsv
lggsslspte
nllpegdkml
ymrhgdlnrf
latrnclvgg
wsfgvvlwei
rhsikdvhar

www.ncbi.nlm.nih.gov/protein/94730402?report=genbank&log$=protalign&bl

ast_rank=O&RID=O

FIG.
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SEQ ID NO: 2

PRT

Ngudi hién dai
Tién chit protein TrkB kiéu dai
Cac axit amin 1-31 md héa trinh tu tin hiéu

121
181
241
301
361
421
481
541
601
661
721
781

www.ncbi.nlm.nih.gov/protein/2497560?report=genbank&log$=protalign&bla
st _rank=0&RID=0

nftrnkltsl
skniplanlqg
netshtqggsl
wcipftvkgn
liakneygkd
dvtdktgreh
lhhisngsnt
krelgegafg
vkfygvcvedg
aagmvylasg
ppesimyrkf
evyelmlgcw

srkhfrhldl
ipncglpsan
ritnissdds
pkpalgwfyn
ekgisahfmg
lsvyavvvia
pssseggpda
kvflaecynl
dplimvieym
hfvhrdlatr
ttesdvwslg
grephmrkni
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selilvgnpf
laapnltvee
gkgiscvaen
gailneskyi
wpgiddganp
svvgfcllvm
viigmtkipv
cpegdkilva
khgdlnkflr
nclvgenllyv
vvlweiftyg
kgihtllgnl

tcscdimwik
gksitlscsv
lvgedgdsvn
ctkihvtnht
nypdviyedy
1fllklarhs
ienpgyfgit
vktlkdasdn
ahgpdavlma
kigdfgmsrd
kgpwyglsnn
akaspvyldi

FIG. 12

tlgeaksspd
agdpvpnmyw
ltvhfaptit
eyhgclgldn
gtaandigdt
kfgmkgpasv
nsqglkpdtfv
arkdfhreae
egnppteltq
vystdyyrvyg
eviecitqgr
1g

1 msswirwhgp amarlwgfcw lvvgfwraaf acptsckcsa sriwcsdpsp givafprlep
61 nsvdpenite ifiangkrle iineddveay vglrnltivd sglkfvahka flknsnlghi

tgdlyclnes
dvgnlvskhm
flesptsdhh
pthmnngdyt
tnrsneipst
isndddsasp
ghikrhnivl
l1ltnlghehi
sgqmlhiaggi
ghtmlpirwm
vlgrprtcpg
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SEQ ID NO: 3

PRT

Ngudi hién dai
Tidn chit protein TrkC kiéu dai
Cac axit amin 1-31 ma héa trinh tu tin hiéu

1
61
121
181
241
301
361
421
481
541
601
661
721
781

mdvslcpakc
dsgnsngnas
rafaknphlr
klnsgnlyci
vdwivtglgs
vyypprvvsl
gcllfnkpth
vthkpeedtf
lhhinhgitt
krelgegafg
vkfygvegdg
sgiasgmvyl
ciwcevgght
ecitggrvle

sfwrifllgs
initdisrni
yinlssnrlt
nadgsglplf
inthgtnlnw
eepelrlehc
ynngnytlia
gvsiavglaa
pssldagpdt
kvflaecynl
dplimvfeym
asghfvhrdl
mlpirwmppe
rprvcpkevy

49954
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vwldyvgsvl
tsihienwrs
tlswglfqgtl
rmnisgcdlp
tnvhainltl
iefvvrgnpp
knplgtangt
facvllvvlft
vvigmtripv
sptkdkmlva
khgdlnkflr
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180

Gln

Ile

Val

Ile

Trp

260

Glu

Met

Val

val

Gln
340

Thr

Ser

165

Lys

Leu

Ser

Ile

Val

245

Thr

Asp

Ser

Ser

val

325

Pro

Leu

150

Cys

Leu

Pro

Val

Thr

230

Thr

Asn

Asn

Asn

Leu

310

Arg

Leu

Ser

Asp

Asn

Leu

Ser

215

Cys

Gly

Val

Gly

Ala

295

Glu

Gly

Arg

49954

Leu

Ile

Ser

Phe

200

His

Asn

Leu

His

Phe

280

Ser

Glu

Asn

Glu

Arg

Arg

Gln

185

Arg

Val

Gly

Gln

Ala

265

Thr

val

Pro

Pro

Ser
345

10

Glu

Trp

170

Asn

Met

Asn

Ser

Ser

250

Ile

Leu

Ala

Glu

Pro

330

Lys

Leu

155

Met

Leu

Asn

Leu

Gly

235

Ile

Asn

Thr

Leu

Leu

315

Pro

Ile

Gln

Gln

Tyr

Ile

Thr

220

Ser

Asn

Leu

Cys

Thr

300

Arg

Thr

Ile

Leu

Leu

Cys

Ser

205

Val

Pro

Thr

Thr

Ile

285

Val

Leu

Leu

His

Glu

Trp

Ile

190

Gln

Arg

Leu

His

Leu

270

Ala

Tyr

Glu

His

Val
350

Gln

Gln

175

Asn

Cys

Glu

Pro

Gln

255

val

Glu

Tyr

His

Trp

335

Glu

Asn

160

Glu

Ala

Asp

Gly

Asp

240

Thr

Asn

Asn

Pro

Cys

320

Leu

Tyr
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Tyr

Thr

Gly

385

Pro

Pro

Ser

Leu

Lys

465

Leu

Gly

Asn

Tyr

Gly

545

Ser

Gln

His

370

Thr

Glu

Pro

Ile

Phe

450

Gly

His

Pro

Pro

Val

530

Glu

Pro

Glu

355

Tyr

Ala

Ser

Ile

Ala

435

Val

Pro

His

Asp

Gln

515

Gln

Gly

Thr

Gly

Asn

Asn

Thr

Thr

420

Val

Met

val

Ile

Thr

500

Tyr

His

Ala

Lys

Glu

Asn

Gln

Asp

405

val

Gly

Ile

Ala

Asn

485

vVal

Phe

Ile

Phe

Asp
565

Ile

Gly

Thr

390

Asn

Thr

Leu

Asn

Val

470

His

val

Arg

Lys

Gly

550

Lys

Ser

Asn

375

Ile

Phe

His

Ala

Lys

455

Ile

Gly

Ile

Gln

Arg

535

Lys

Met

49954

Glu

360

Tyr

Asn

Ile

Lys

Ala

440

Tyr

Ser

Ile

Gly

Gly

520

Arg

vVal

Leu

Gly

Thr

Gly

Leu

Pro

425

Phe

Gly

Gly

Thr

Met

505

His

Asp

Phe

vVal

11

Cys

Leu

His

Phe

410

Glu

Ala

Arg

Glu

Thr

490

Thr

Asn

Ile

Leu

Ala
570

Leu

Ile

Phe

395

Asp

Glu

Cys

Arg

Glu

475

Pro

Arg

Cys

Val

Ala

555

Val

Leu

Ala

380

Leu

Glu

Asp

Val

Ser

460

Asp

Ser

Ile

His

Leu

540

Glu

Lys

Phe

365

Lys

Lys

Val

Thr

Leu

445

Lys

Ser

Ser

Pro

Lys

525

Lys

Cys

Ala

Asn

Asn

Glu

Ser

Phe

430

Leu

Phe

Ala

Leu

vVal

510

Pro

Arg

Tyr

Leu

Lys

Pro

Pro

Pro

415

Gly

vVal

Gly

Ser

Asp

495

Ile

Asp

Glu

Asn

Lys
575

Pro

Leu

Phe

400

Thr

val

vVal

Met

Pro

480

Ala

Glu

Thr

Leu

Leu

560

Asp
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Pro

Thr

Asp

Leu

625

Asp

Leu

Gln

Ala

Tyr

705

Cys

Met

Val

Gln

Thr

Asn

Gly

610

Asn

Gly

His

His

Asn

690

Ser

Ile

Pro

Trp

Pro
770

Leu

Leu

595

Asp

Lys

Gln

Ile

Phe

675

Leu

Thr

Trp

Pro

Ser

755

Trp

Ala

580

Gln

Pro

Phe

Pro

Ala

660

Val

Leu

Asp

Cys

Glu

740

Phe

Phe

Ala

His

Leu

Leu

Arg

645

Ser

His

Val

Tyr

Glu

725

Ser

Gly

Gln

Arg

Glu

Ile

Arg

630

Gln

Gln

Arg

Lys

Tyr

710

Val

Ile

Val

Leu

Lys

His

Met

615

Ala

Ala

Ile

Asp

Ile

695

Arg

Gly

Met

Ile

Ser
775

49954

Asp

Ile

600

Val

His

Lys

Ala

Leu

680

Gly

Leu

Gly

Tyr

Leu

760

Asn

Phe

585

Val

Phe

Gly

Gly

Ser

665

Ala

Asp

Phe

His

Arg

745

Trp

Thr

12

Gln

Lys

Glu

Pro

Glu

650

Gly

Thr

Phe

Asn

Thr

730

Lys

Glu

Glu

Arg

Phe

Tyr

Asp

635

Leu

Met

Arg

Gly

Pro

715

Met

Phe

Ile

vVal

Glu

Tyr

Met

620

Ala

Gly

Val

Asn

Met

700

Ser

Leu

Thr

Phe

Ile
780

Ala

Gly

605

Lys

Met

Leu

Tyr

Cys

685

Ser

Gly

Pro

Thr

Thr

765

Glu

Glu Leu
590

Val Cys

His Gly

Ile Leu

Ser Gln
655

Leu Ala
670

Leu Val

Arg Asp

Asn Asp

Ile Arg

735

Glu Ser
750

Tyr Gly

Cys Ile

Leu

Gly

Asp

vVal

640

Met

Ser

Gly

Val

Phe

720

Trp

Asp

Lys

Thr
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Gln Gly Arg Val
785

Asp Val Met Leu

Ile Lys Glu Ile
820

Ile Tyr Leu Asp
835

Leu

Gly

805

Tyr

Ile

49954

Glu Arg Pro Arg Val
790

Cys Trp Gln Arg Glu
810

Lys Ile Leu His Ala
825

Leu Gly

13

Cys
795

Pro

Leu

Pro Lys Glu Val Tyr
800

Gln Gln Arg Leu Asn
815

Gly Lys Ala Thr Pro
830
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