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(57) Sang ché dé& xuit cic dang mubi cia N-(4-(4-amino-7-(1-isobutyryl
piperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-
(pyridin-2-yl)-1,2,3,4-tetrahydropyrimidin-5-carboxamit (I) va N-(4-(4-Amino-
7-(1-1sobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin-5-carboxamit ~ (II),
hitu dung 1am cac chét trc ché cac kinaza TAM, ciing nhu cac quy trinh va cac
chét trung gian lién quan dén cac chit nay. Ngoai ra, sang ché con dé cap dén

ché pham dugc chira mudi nay.
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Linh vue k§ thuat duwge deé cip

Sang  ché dé  xuat céc dang mudi  cta  N-(4-(4-Amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][ 1,2,4]triazin-5-yh)phenyl)-i-isopropyl-
2 4-dioxo-3-(pyridin-2-y1)-1,2,3 4-tetrahydropyrimidin-3-carboxamir - va  N-{4-
(4-Amino-7-(1 -isobutyrylpiperidin—4-yl)pyr010[1 2-1]{1,2,4]triazin-5-vijphenyl)-
I-isopropyl-2,4-dioxo-3-phenyl-1,2,3 4-tetrahydropyrimidin-5-carboxozait, hiu

dung dé 1am cac chat e ché cac kinaza TAM, cling nhu cac quy v

chat trung gian lién quan dén cac chat nay.
Tinh trang kv thudt cia sang che

¢ kinaza tvrosin thu thé (RTK) la cac protein bé mat & bao uvén tin
hicu o mdr truong ngoai bao dén té bao chat va nhan cua té bao dé dicu 5oa cac
su kién coa té bao nhu su song, su tang trudng, su tang sinh, su biet hou, su bam

y7

dinh va su di« luwen

Phan ho TAM bao gom ba RTK oom ¢6 Tyro3, AXL va Mer (Grahoo of
c1 7004 Nature Reviews Cancer 74, 769-785; Linger et al., 2008, Advaness in
Cancer Research 100, 35-83). Cac kinaza TAM duogc dac trung bdi mién Lidn ket
phoi th ngoai bao bao gbm hai mién giong globulin mién dich va hai mien
fibronectin typ 1. Hai phoi tu, phéi tr dac hiéu bat giir tang trudng 6 (GASO)

Va phm ti protein S (PROS1), déd dugc xéc dinh cho cac kinaza TAM, GASSE o

thé fidn kot va hoat hda ca ba kinaza TAM, trong khi PROSI la ph(’)i tor cua Mer
va Tyro3 (Graham et al., 2014, Nature Reviews Cancer /4, 769-785).

ANL (ciing duoe goi 1a UFO, ARKL STKI1 va TYIRRO7) ban dau duge xac dinh

b e o bin aap W ADN ena cac bénh nhar midc bénh bach cau fay bac man
T T e U YY) IS BT TS S S B S A B AR At - PR
tah (CTBrvan et al, 1991 Mot Cell Biol /7, 3016-3031 Grabam 2t ai, TS
P s . e ot el . , Ny
Nature Reviews Cancer /4. 769-765; Linger et al., 2008, Advances in Canua
g ,
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Research 100, 35-83). GAS6 lién két v&i AXL va sau d6 gdy ra qua trinh tu
phosphoryl héa va hoat hoa kinaza tyrosin AXL. AXL hoat héa mot s6 con duong
truyén tin hiéu xudi dong bao gém PI3K-Akt, Raf-MAPK, PLC-PKC
(Feneyrolles et al., 2014, Molecular Cancer Therapeutics /3, 2141-2148; Linger
et al., 2008, Advances in Cancer Research 700, 35-83).

MER (ciing duoc goi &8 MERTK, EYK, RYK, RP38, NYK va TYRO12)
ban dau dugc nhan dién 13 phospho-protein tlr thu vién biéu hién lymphoblastoit
(Graham et al., 1995, Oncogene 10, 2349-2359; Graham et al., 2014, Nature
Reviews Cancer 14, 769-785; Linger et al., 2008, Advances in Cancer Research
100, 35-83). Ca GAS6 va PROSI ¢o thé lién két v6i Mer va giy ra qué trinh
phosphoryl héa va hoat héa kinaza Mer (Lew et al., 2014). Gidng nhu AXL, su
hoat héa MER ciing dan dén cac con dudng truyén tin higu xudi dong bao gbm
PI3K-Akt va Raf-MAPK (Linger et al., 2008, Advances in Cancer Research 100,
35-83).

TYRO3 (ciing dugc goi la DTK, SKY, RSE, BRT, TIF, ETK2) ban dau
duogc nhan dién qua nghién ciru tao dong thuan dya trén k¥ thuat PCR (Lai et al.,
Neuron 6, 691-70, 1991; Graham et al., 2014, Nature Reviews Cancer 14, 769-
785; Linger et al., 2008, Advances in Cancer Research 700, 35-83). Ca hat phéi
tir, GAS6 va PROSI1, ¢o thé lien két vé6i va hoat hda TYRO3. Méc du cac con
dudng truyén tin hidu xudi dong clia qua trinh hoat héa TYRO3 dugc nghién cliru
it nhét trong s6 cac RTK ctia TAM, ¢6 vé nhu cé hai con dudng PI3K-Akt va Raf-
MAPK déu tham gia (Linger et al., 2008, Advances in Cancer Research 100, 35-
83). AXL, MER va TYRO3 duoc phat hién biéu hién qua muirc trong cac té bao
ung thu.

Do d6, c6 nhu ciu vé cic hop chét va phuong phép st dung cdc hop chat

nay dé diéu bién cac kinaza TAM trong viéc diéu tri bénh ung thu.
Ban chit ky thuit cia sang ché

Séng ché dé xuat cic mudi ctia hop chat c6 Cong thuc It

2/156
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hitu dung 1am chét tc ché TAM.
Séang ché con dé cap dén mubi axit maleic ctia hop chét c6 Cong thirc 1.
Sang ché con dé cap dén céac quy trinh didu ché cac mudi cua hop chét cé
Cong thuce L.
Sang ché d8 xuét cac mudi ctia hop chét c6 Cong thuc II:

O

N

0
oy
°§ﬁ
HN
(o]

NH,

N7 =

N /
-

N

at
I,
hitu dung 1am chét wrc ché TAM.
Sang ché con dé cap dén mubi axit hemi-sulfuric ciia hop chat c6 Cong thirc
II.
Sang ché con dé cap dén mudi axit phosphoric ctia hop chét c6 Cong thirc

IL.
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Séang ché con d& cap dén mubi axit maleic ctia hop chit c6 Cong thirc I1.

Sang ché con dé cap dén mudi axit clohydric cua hop chét c6 Cong thirc IL.

Sang ché con dé cap dén mudi axit salixylic cua hop chét c6 Cong thue 1.

Sang ché con dé cap dén mudbi axit metansulfonic (tic 1a mudi mesylat) ctia
hop chit c6 Cong thire 1L

Séng ché con dé cap dén mubi axit etansulfonic (tic la mudi esylat) clia
hop chét c6 Cong thire I1.

Sang ché con d& cap dén cic quy trinh didu ché cac mubi cia hop chét co
Cong thuc II.

Sang ché con dé cap dén c4c dugc phim bao gdm mudi bét ky trong s6 cac
mudi cua céc hop chat c6 cac Cong thue I va IL.

Sang ché ciing @ cap dén cac phuong phap uc ché cac kinaza TAM, trong
dé cac phuong phép nay bao g6m budc cho kinaza TAM tiép xtic véi mudi batky
trong s6 cac muébi ctia céc hop chit cé cdc Cong thirc Iva Il

Sang ché ciing dé cap dén cac phuong phap tc ché kinaza AXL va MER,
trong d6 cdc phuong phép nay bao gbm budc cho kinaza AXL hodac MER tiép
xtc v6i mudi bét ky trong sb cac mubi ctia cac hop chét cé cac Cong thie I va Il

Sang ché ciing dé cap dén cac phwong phap diéu tri ung thu & bénh nhén,
bao gém budc cho bénh nhan st dung lugng c6 hiéu qua trong tri liéu cua mudi
bét ky trong s6 cac mudi ciia cac hop chat cé cac Cong thie I va I
MO ta vén tit cdc hinh v&

FIG. 1 thé hién mAu hinh XRPD cua mudi axit maleic ctia hop chét [, Dang

FIG. 2 thd hién bidu dd nhiét DSC ctia mudi axit maleic ciia hop chét I,

Dang L.
FIG. 3 thé hién dit liéu TGA cua mudi axit maleic cta hop chét I, Dang L.

FIG. 4 thé hién miu hinh XRPD cua mubi axit phosphoric ctia hop chat I
4
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FIG. 5 thé hién bidu dd nhiét DSC cita muéi axit phosphoric ctia hop chét

FIG. 6 thé hién dit liéu TGA ctia mudi axit phosphoric ciia hop chat IL
FIG. 7 thé hién mAu hinh XRPD ctia mudi axit maleic ctia hop chét II.
FIG. 8 thé hién bidu dd nhiét DSC ctia mubi axit maleic cta hop chat II.
FIG. 9 thé hién dit lidu TGA cta mudi axit maleic ctia hop chét II.

FIG. 10 thé hién mAu hinh XRPD ciia mubi axit hemi-sulfuric ciia hop chat

FIG. 11 thé hién biéu db nhiét DSC clia mudi axit hemi-sulfuric cta hop

chat 1L

II.

II.

FIG. 12 thé hién dit liéu TGA cita mudi axit hemi-sulfuric cia hop chat II.
FIG. 13 thé hién mu hinh XRPD ciia mudi axit clohydric ctia hop chat II.

FIG. 14 thé hién biéu dd nhiét DSC cua mudi axit clohydric cua hop chat

FIG. 15 thé hién dit liéu TGA ciia mudi axit clohydric ctia hop chét IT.
FIG. 16 thé hién miu hinh XRPD ctia mubi axit salixylic ctia hop chét IT.
FIG. 17 thé hién biéu d nhiét DSC cita muéi axit salixylic cia hop chat I1.
FIG. 18 thé hidn dit liéu TGA ciia mudi axit salixylic ctia hop chat 1L

FIG. 19 thé hién mAu hinh XRPD cua mubi axit metansulfonic cta hop chat

FIG. 20 thé hién biéu dd nhiét DSC cua mudi axit metansulfonic ctia hop

chét I1.

IL.

FIG. 21 thé hién dit liéu TGA cita mudi axit metansulfonic ctia hop chat II.

FIG. 22 thé hién mAu hinh XRPD cua mudi axit etansulfonic ciia hgp chét

FIG. 23 thé hién bidu dd nhiét DSC ctia mudi axit etansulfonic ctia hop chat
5
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1.

FIG. 24. thé hién dit liéu TGA ctia mudi axit etansulfonic ctia hop chét IL.

FIG. 25 thé hién mAu hinh XRPD ciia muéi axit maleic ctia hop chat I, Dang
1.

FIG. 26 thé hién mAu hinh XRPD cita mudi axit maleic ctia hop chat I, Dang
11

FIG. 27 thé hién bidu dd nhiét DSC ciia mudi axit maleic ctia hop chat I,
Dang III.

FIG. 28 thé hién dit liéu TGA cua mudi axit maleic cua hop chét I, Dang
I11.

FIG. 29 thé hién mau hinh XRPD ctia mudi axit maleic ctia hop chat I, Dang
IV.

FIG. 30 thé hién biéu dd nhiét DSC cua mudi axit maleic ctia hop chét I,
Dang IV.

FIG. 31 thé hién di liéu TGA ctia mudi axit maleic ctia hop chét I, Dang
IV.

FIG. 32 thé hién miu hinh XRPD cua mudi axit maleic ctia hop chatI, Dang

FIG. 33 th& hién biéu dd nhiét DSC cia mudi axit maleic cua hop chit 1,
Dang V.

FIG. 34 thé hién dit liéu TGA cua mudi axit maleic cua hop chét I, Dang
V.

MG ta chi tiét sang ché
Céc hop chat va cac muo1

Sang ché dé xuat cdc mudi ciia hop chat c6 Cong thre I:

6/156
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I

hodic cdc hydrat va solvat dugc dung cua ching, hitu dung lam céc chit tc ché
TAM.

Do d6, theo mot s6 phwong 4n, sdng ché dé xuét mudi cia axit N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit
maleic (cling duoc dé xuét & day 1a mubi maleat ciia hop chét c6 Cong thirc 1,
mudi maleat cia Hop chét I, mudi maleat Hop chit I, hodc céc tén goi khéc bét
ky ctia mudi nay).

Theo mot s6 phuong 4n, mudi nay c6 hé s6 ty lugng cua N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit

vdi axit maleic 1a 1:1.

Céc dang khéc nhau cua cing mot chét c6 cac tinh chat tao khdi khac nhau
lién quan dén, vi du, @6 hat 4m, d6 hoa tan, tinh 4n dinh va c4c tinh chét tuong tu.
Céc dang c6 diém néng chay cao thuong c6 do 6n dinh nhiét dong tdt, c6 1oi trong
cho céc cong thirc ché phim thubc c6 chira dang ran ¢6 thoi han stir dung kéo dai.
Céc dang c6 diém néng chay thip hon thuong kém én dinh ve nhiét dong hon,
nhung thuan 1¢i & chd ching c6 d6 hoa tan trong nudce tang, lam tang d6 sinh kha
dung cua thudc. Cac dang hut 4m yéu 14 dugc mong mudn vi sy On dinh cia chung

dbi véi nhiét dd va @6 4m va c6 kha nang chong thodi bien trong qua trinh luu tri

7
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A

lau.

Céc dang réan (vi du: cdc dang tinh thé) dugc mo ta trong ban mo td nay c6
thé c6 mot sé wu didm nhét dinh, vi dy, ching c6 thé ¢6 cac tinh chit mong muén,
nhu d& gia cong, dé thao tac, n dinh bao quan va dé tinh ché. Ngoai ra, cac dang
tinh thé ¢6 thé hitu dung dé cai thién cac dic tinh hiéu suét cua san phém dugc

nhu profin hoa tan, thoi han sir dung va tinh sinh kha dung.

Theo mét s6 phuong 4n, mudbi axit maleic ciia hop chit c6 Cong thire I dugce
d& xuét & day c6 dang tinh thé. Thuat ngft “tinh thd” hoic “dang tinh thé” dugc st
dung trong ban md ta nay la dé chi cAu hinh mang tinh thé nhat dinh cua chat tinh
thé. C4c dang tinh th8 khac nhau ctia cling mot chat thudng c6 cac mang tinh thé
khéc nhau (vi du: cic 6 co s6) c6 cac tinh chét vat 1y khac nhau, dac trung cho
mdi dang tinh thé. Trong mot sb truong hop, céc cAu hinh mang khac nhau c6

ham luong nude hodc dung moi khac nhau.

Céc dang mubi khic nhau c6 thé dwoc x4c dinh bang cac phuong phép xac
dinh dac diém trang thai ran nhu k¥ thuét nhi&u xa bot tia X (XRPD). Cac phuong
phép xac dinh déc diém khac nhu do nhiét luong quét vi sai (DSC), phén tich
nhiét trong truong (TGA), hép phu hoi dong luc (DVS), va cac phuong phép
twong tu gitp x4c dinh hinh thirc cling nhw gitp x4c dinh d6 6n dinh va ham luong

dung mdi/nudc

M3u hinh XRPD cta cdc phan xa (céc pic) thuong duge coi 1a dac diém
nhan dién cua dang tinh thé cu thé. P biét rd rang cuong do tuong dbi cua céac
pic XRPD ¢6 thé thay ddi nhiéu tily thudc vao, khong ké cac yéu t6 khic, k¥ thuét
chuan bi miu, phan bé kich thudc tinh thé, cdc bd loc khac nhau duge st dung,
quy trinh 1ép mAu va thiét bi cu thé dugc str dung. Trong mot s6 truong hop, cc
pic méi ¢ thé quan st dugc hodc cac pic hién c6 ¢6 thé bién mét, tuy thudc vao
loai may moéc hodc cac thiét 1ap. Thuét ngft “pic” dugc sir dung trong ban mo ta
nay dé cap dén phan xa c6 d6 cao/cudng do pic tuong d6i bang it nhat khoang 4%
dd cao/cudng d6 pic cyc dai. Hon nira, su thay @i thiét bi va cac yéu t6 khac ¢6

thé anh huéng dén cac gié tri 2-theta. Vi vy, cac chi dinh pic, nhu cic pic duge

8
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bdo céo trong ban mo ta nay, co thé bién thién véi mirc cong hodc trir khoang 0,2°
(2-theta), va thuét ngit “y& co ban 13” hoac “khoang” nhu duoc st dung trong ng
canh cua k§ thuat XRPD trong ban md ta ndy c6 nghia bao ham cac bién thé néu

trén.

Theo cach tuwong tu, cac chi s6 nhiét do lién quan dén DSC, TGA hoic cic
thi nghiém nhiét khac c6 thé bién thién khoang = 3°C tuy thudc vao thiét bi, thiét
lap cu thé, k¥ thuat didu ché mAu, v.v. Vi vdy, dang tinh thé dugc béo céo trong
ban m ta ndy c6 bidu dd nhiét DSC “v& co ban” nhu dugc thé hién trong hinh bat
ky trong sb cac hinh v& ho#c thuat nglt “khoang” dugc hiéu chira dung ca su bién
thién do.

Theo mét sd phwong 4n, céc mudi va cac hop chit dwgc mé ta trong ban
mb ta niy (vi du, hop chit c6 Cong thire I hodc mubi axit maleic cta hop chét c6
Cong thue I) vé co ban duoc tach. Thudt ngir “yé& co ban duoc tach” c6 nghia 1a
mudi hodc hop chét it nhét duoc tach mot phﬁn hodc vé co ban khoi mdi trudng
trong né dugc tao thanh hodc phat hién. Sy tach mot phﬁn ¢6 thé bao gém, vi du,
céc ché phim dugc 1am giau trong cac mudi dugc mo ta trong ban md ta nay. Su
tach dang k&, c6 thé bao gdm céc ché phim c6 chira it nhét khoang 50%, it nhét
Khodng 60%, it nhét khoang 70%, it nhat khoang 80%, it nhat khoang 90%, it nhét
khoang 95%, it nhét khoang 97%, hoac it nhat khoang 99% khéi lugng ctia cac
mudi nhu duoc mo ta trong ban mo ta nay, hodc mubi cua ching. Cic phuong
phap tach céc hop chét va cdc mudi cua chung 13 thudng quy trong linh vuc k¥

thuat nay.

Mudi axit maleic ciia hop chit c6 Cong thirc T ¢6 thé duge didu ché & nhiéu
dang tinh thé khac nhau bao gém, vi du, Dang I, Dang I, Dang III, Dang IV, hodc
Dang V.

Mudi axit maleic ctia hop chat cé Cong thirc I, Dang I:

Sang ché dé xuét cac phuong an (i)-(x) vé dang tinh thé cua Hop chét ¢6

Cong thuc I, dé cap dén 1a Dang I, dugc mo ta dudi day trong cac Vidulva7.

(i) Theo mot s6 phuong én, mubi axit maleic ctia hop chat c6 Cong thic I
9

9/156



47413 10/156

c6 it nhat mot pic XRPD, c6 d6 2-theta, dugc chon tir khoang 4,3°, khoang 8,4°,
khoang 12,6°, khoang 13,2°, va khoang 18,5°.

(i1) Theo mat sd phuong 4n, muéi axit maleic cta hop chat c6 Cong thic I
c6 {t nht hai pic XRPD, ¢ d6 2-theta, dugc chon tir khoang 4,3°, khoang 8,4°,
khoang 12,6°, khoang 13,2°, va khoang 18,5°.

(iii) Theo mot s6 phuong 4n, mubi axit maleic ctia hop chat c6 Cong thirc I
cé it nhét ba pic XRPD, c6 dd 2-theta, dugc chon tur khoang 4,3°, khoang 8,4°,
khoang 12,6°, khoang 13,2°, va khodng 18,5°.

(iv) Theo mot s6 phuong an, mubi axit maleic ciia hop chét c6 Cong thic I
c6 it nhat bdn pic XRPD, c6 d6 2-theta, dugc chon tir khoang 4,3°, khoang 8,4°,
khoang 12,6°, khoang 13,2°, va khoang 18,5°.

- (v) Theo mot s6 phuong 4n, mudi axit maleic cua hop chét c6 Cong thirc 1
bao gbm cac pic XRPD sau day, c6 d¢ 2-theta: khoang 4,3°, khoang 8,4°, khoang
12,6°, khoang 13,2°, va khoang 18,5°.

(vi) Theo mét s6 phuong 4n, mubi axit maleic ctia hop chit c6 Cong thic I
bao gém cac pic XRPD sau ddy, c6 d§ 2-theta: khoang 4,3°, khoang 8,4°, va
khoang 13,2°.

(vii) Theo mot s6 phuong 4n, mudi axit maleic ciia hop chat c6 Cong thirc
I ¢6 profin XRPD v& co ban nhu duoc thé hién trén Fig. 1.

(viii) Theo mot s6 phuong 4n, mudi axit maleic ciia hop chét cé Cong thirc
I ¢6 bidu dd nhiét DSC c6 pic thu nhiét & khoang 211°C.

(ix) Theo mdt s6 phuong 4n, mubi axit maleic ctia hop chét ¢ Cong thirc I
¢ bidu dd nhiét DSC vé co ban nhu duoc thé hién trén Fig. 2.

(x) Theo mot s6 phuong 4n, mubi axit maleic cua hop chat cé Cong thic I
6 bidu @6 nhiét TGA v& co ban nhu duoc thé hién trén Fig. 3.

Mubi axit maleic ciia Hop chit c6 Cong thuc I, Dang IL:

10



47413

Séang ché @& xuit dang tinh thé cua Hop chét I, d& cap dén 13 Dang 11, duoc
md ta dudi day trong cac Vidu 16 va 17.

Theo mdt s6 phuirong 4n, Dang II cua mudi axit maleic ctia hop chit c6 Cong
thtrc I ¢6 it nhat mot pic XRPD, c6 d¢ 2-theta, dugc chon tir khoang 3,8°, khoang
7,8°, khoang 23,5°, va khoang 26,0°.

Theo mét s6 phwong an, Dang I cua muéi axit maleic cia hop chat c6 Cong
thite I ¢6 it nhét hai pic XRPD, c6 d6 2-theta, dugc chon tir khoang 3,8°, khoang
7,8°, khoang 23,5°, va khoang 26,0°.

Theo mdt sé phuong 4n, Dang II cia mudi axit maleic cia hgp chit c6 Cong
thire T ¢6 it nhit ba pic XRPD, c¢6 d¢ 2-theta, dugc chon tu khoang 3,8°, khoang
7,8°, khoang 23,5°, va khoang 26,0°.

Theo mot sb phwong 4n, Dang II mudi axit maleic ciia hop chat c6 Cong
thac I bao gém cac pic XRPD sau day, c6 do 2-theta: khoang 3,8°, khoang 7,8°,
khoang 23,5°, va khoang 26,0°.

Theo mdt sé phuong 4n, Dang IT cua mubi axit maleic ctia hop chét c6 Cong
thire I bao gém cac pic XRPD sau ddy, c6 do 2-theta: khoéang 3,8°, khoang 7,8°,
va khoang 23,5°.

Theo mot s6 phuong an, Dang II ciia mudi axit maleic cia hop chat c6 Cong
thtre I ¢6 profin XRPD v co ban nhu duoc thé hién trén Fig. 25.

Mubi axit maleic cia Hop chat c6 Cong thirc I, Dang IIL:

Sang ché dé xuét dang tinh thé ctia Hop chat 1, dé cap dén 12 Dang 111, dugc
mo ta dudi day trong cac Vidu 16 va 18.

Theo mdt s phuong én, Dang III clia mudi axit maleic ciia hop chat c6
Cong thirc T c6 it nhit mét pic XRPD, ¢6 d6 2-theta, dugc chon tir khoang 3,87,
khoang 7,7°, khoang 12,1°, khoang 18,9°, va khoang 20,6°.

Theo mdt sé phuong én, Dang III cua mudi axit maleic ciia hop chét c6
Cong thuc I co it nhét hai pic XRPD, c6 d0 2-theta, dugc chon tir khoang 3,8°,
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khoang 7,7°, khoang 12,1°, khoang 18,9°, va khoang 20,6°.

Theo mét sb phuwong an, Dang III cua mudi axit maleic ciia hop chét c6
Cong thte I ¢o it nhét ba pic XRPD, c6 d6 2-theta, dugc chon tur khoang 3,8°,
khoang 7,7°, khoang 12,1°, khoang 18,9°, va khoang 20,6°.

Theo mét sd phwong 4n, Dang III cua mudi axit maleic cia hop chat cé
Cong thic I co it nhét bdn pic XRPD, cd d6 2-theta, dugc chon tr khoang 3,8°,
khoang 7,7°, khoang 12,1°, khoang 18,9°, va khoang 20,6°.

Theo mdt s6 phuong 4n, Dang I1I mubi axit maleic cia hop chit c6 Cong
thac I bao gff)m cac pic XRPD sau day, cé do 2-theta: 3,8°, khoang 7,7°, khoang
12,1°, khoang 18,9°, va khoang 20,6°.

Theo mét sb phwong 4n, Dang III cia mudi axit maleic cia hop chat ¢6
Cong thuce I bao gé)m céc pic XRPD sau ddy, c6 do 2-theta: khoang 3,8°, khoéang
7,7°, khoang 12,1° va khoang 18,9°.

Theo mdt s6 phuwong &n, Dang III cla mudi axit maleic cia hop chat ¢é
Cong thuc I ¢6 profin XRPD vé co ban nhu duoc thé hién trén Fig. 26.

Theo mdt sd phuong 4n, Dang III cla mudi axit maleic cua hop chét c6
Cong thirc I c6 biéu db nhiét DSC ¢6 céc pic thu nhiét vao khoang 165,4°C va
khoang 195,4°C. Theo mot s6 phuong an, Dang III cua mudi axit maleic cua hop
chét c6 Cong thirc T ¢6 bidu d6 nhigt DSC ¢6 pic thu nhiét & khoang 165,4°C.
Theo mot s6 phuong 4dn, Dang III clia mudi axit maleic cia hop chit c6 Cong thirc
I ¢6 bidu dd nhiét DSC c6 pic thu nhiét & khoang 195,4°C.

Theo mdt s6 phwong 4n, Dang III clia mudi axit maleic cia hop chat c6
Cong thire I ¢6 biéu db nhiét DSC vé co ban nhu dugce thé hién trén Fig. 27.

Theo mot sé phwong 4n, Dang III cua mudi axit maleic ciia hop chét c6
Cong thirc I c6 bidu db nhiét TGA vé co ban nhu dugc thé hién trén Fig. 28.
Mubi axit maleic ctia Hop chit c6 Cong thic I, Dang IV:

Sang ché dé xuét dang tinh thé ctia Hop chét 1, dé cap dén 12 Dang IV, dugc
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md ta dudi ddy trong cac Vidu 16 va 19.

Theo mdt s6 phuong 4n, Dang IV cua mudi axit maleic ctia hop chét c6
Cong thuc I co it nhit mét pic XRPD, c6 d¢ 2-theta, dugc chon tir khoang 3,9°,
khoang 4,6°, khoang 7,8°, khoang 9,1°, va khoang 22,8°.

Theo mdt s6 phuong 4n, Dang IV cua mudi axit maleic ciia hop chét ¢6
Cong thte I co it nhét hai pic XRPD, c6 do 2-theta, dugc chon tir khodng 3,9°,
khoéng 4,6°, khoang 7,8°, khoang 9,1°, va khoang 22,8°.

Theo mdt s6 phuong 4n, Dang IV cua mudi axit maleic ciia hop chit cé
Cong thuc I co it nhét ba pic XRPD, c¢6 d 2-theta, dugc chon tir khoang 3,9°,
khoang 4,6°, khoang 7,8°, khoang 9,1°, va khoang 22,8°.

Theo mdt sd phwong 4n, Dang IV cla mudi axit maleic cua hop chat cé
Cong thuc I co it nhét bdn pic XRPD, c6 d 2-theta, duoc chon tir khoang 3,9°,
khoang 4,6°, khoang 7,8°, khoang 9,1°, va khoang 22,8°.

Theo mdt s6 phuong 4n, Dang IV mudi axit maleic caa hop chat c6 Cong
thac I bao gém cac pic XRPD sau ddy, c6 d¢ 2-theta: khoang 3,9°, khoang 4,6°,
khoang 7,8°, khoang 9,1°, va khoang 22,8°.

Theo mdt s6 phuong én, Dang IV cia mudi axit maleic cia hop chét ¢6
Cong thtc I bao gdm céc pic XRPD sau ddy, c6 do 2-theta: khoang 3,9°, khoang
4.,6°, khoang 7,3°, va khoang 9,1°.

Theo mot sb phuong 4n, Dang IV cua mudi axit maleic cia hop chét c6

Cong thuc I c6 profin XRPD v& co ban nhu dugc thé hién trén Fig. 29.

Theo mot s6 phuong én, Dang IV cua mubi axit maleic cua hop chit c6
Cong thirc T ¢6 bidu dd nhiét DSC c6 cac pic thu nhiét vao khoang 152,1°C va
202,6°C. Theo mdt sb phuong 4n, Dang IV cla mudi axit maleic cia hop chét c6
Cong thtic I co bidu @6 nhiét DSC ¢6 pic thu nhiét & khoang 152,1°C. Theo mot
s6 phuong 4n, Dang IV cua mudi axit maleic ctia hgp chét c6 Cong thirc I ¢6 biéu

b nhiét DSC ¢6 pic thu nhiét & khoang 202,6°C.

13

13/156



47413

Theo mot ) phuong an, Dang IV cua mudi axit maleic cua hgp chét c6
Cong thirc T ¢6 bidu @b nhiét DSC vé co ban nhu duoc thé hién trén Fig. 30.
Theo mét s6 phuong an, Dang IV cua mudi axit maleic ctia hgp chét c6

Cong thirc T ¢6 bidu dd nhiét TGA vé co ban nhu dugc the hién trén Fig. 31.
Mudi axit maleic ciia Hop chét c6 Cong thirc I, Dang V:

Sang ché @& xuét dang tinh thé cua Hop chét I, d& cap dén 1a Dang V, duge
md ta dudi day trong cac Vi du 16 va 20.

Theo mét s phuong an, Dang V cia mudi axit maleic ctia hop chat ¢é
Cong thte I cd it nhat mot pic XRPD, c6 do 2-theta, duge chon tir khoang 4,1°,
khoang 8,3°, khoang 8,8°, khoang 18,0°, va khoang 27,3°.

Theo mot sé phuong 4n, Dang V clia mudi axit maleic cua hop chat ¢6
Cong thic I c6 it nhét hai pic XRPD, c6 d9 2-theta, dugc chon tir khodng 4,1°,
khodang 8,3°, khoang 8,8°, khoang 18,0, va khoang 27,3°.

Theo mdt s6 phwong 4n, Dang V cia mubi axit maleic cta hop chét c6
Cong thuc I co it nhét ba pic XRPD, c6 d6 2-theta, dugc chon tur khoang 4,1°,
khoang 8,3°, khoang 8,8°, khoang 18,0, va khoang 27,3°.

Theo mot sb phwong 4n, Dang V cia mubi axit maleic cua hop chét c6
Cong thtc I ¢6 it nhét bdn pic XRPD, c6 d6 2-theta, dugc chon tir khoang 4,1°,
khoang 8,3°, khoang 8,8°, khoang 18,0°, va khoang 27,3°.

Theo mot s6 phuong an, Dang V mudi axit maleic ctia hop chat c6 Cong
thie I bao gom cac pic XRPD sau ddy, c6 d§ 2-theta: khoang 4,1°, khoang 8,3°,
khoang 8,8°, khoang 18,0°, va khoang 27,3°.

Theo mdt sb phuong 4n, Dang V cla mubi axit maleic ctia hop chat ¢d
Cong thuc I bao gdm céc pic XRPD sau day, c6 do 2-theta: khoang 4,1°, khoang
8,3°, khoang 8,8°, va khoang 27,3°.

Theo mdt sé phuong 4n, Dang V cla mubi axit maleic cta hop chét c6
Cong thuc I c6 profin XRPD v& co ban nhu duoc thé hién trén Fig. 32.
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Theo mdt s6 phuwong 4n, Dang V cla mudi axit maleic ctiia hop chat ¢6

Cong thic I co biéu dd nhiét DSC c6 pic thu nhiét & khoang 200,1°C.

Theo mét sb phuong 4n, Dang V clia mudi axit maleic ctia hop chat c6

Cong thic I c6 biu d6 nhiét DSC v& co ban nhu duoc thé hién trén Fig. 33.

Theo mdt sd phuong 4n, Dang V ciia mudi axit maleic ctia hop chét co

Cong thuc I cd biu d6 nhiét TGA vé co ban nhu dugc thé hién trén Fig. 34.

Sang ché ciing dé cap dén cac mudi ctia hop chét c6 Cong thire II:

QL
e it

I,

hodc cac hydrat va solvat dugc dung cta chung, hitu dung lam céc chét trc ché
TAM.

Do d6, theo mot ) phuong 4n, sang ché @& xuét mudi duoc chon tir:

mudi axit phosphoric cia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit;

mudi axit maleic cua N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit;

mudi axit hemi-sulfuric cia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
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1,2,34-tetrahydropyrimidin-5-carboxamit;

mudi axit clohydric ciia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit;

mudi axit salixylic cula N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit;

mudi axit metansulfonic ctia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-

1,2,3 4-tetrahydropyrimidin-5-carboxamit; va

mudi axit etansulfonic ctia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit,

hoc céc solvat va hydrat dugc dung cta chung.

Theo mdt s6 phuong 4n, sang ché @& xuAt mudi axit phosphoric ctia N-(4-
(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1 ,2-f][1,2,4]triazin-5-yl)phenyl)-
1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 4-tetrahydropyrimidin-5-carboxamit (cling
duoc dé xut o day 1a mudi phosphat ctia hop chét c6 Cong thire 11, mudi phosphat
ctia Hop chit I, Mudi phosphat Hop chét 1L, hodc céc tén goi khac bét ky ctia
mudi nay).

Theo mot s6 phuong 4n, mudi ndy cé hé s6 ty lugng ctia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[ 1 ,2-f][1,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin—5-carboxamit véi axit
phosphoric 1a 1:1.

Theo mdt s6 phuong an, mudi axit phosphoric ctia hop chit c6 Cong thuc
T ¢6 dang tinh thé.

Theo mot sb phuong 4n, mudi axit phosphoric cua hop chét c6 Cong thic
II vé co ban dugc tach.
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Theo mét sé phuong 4n, mudi axit phosphoric cua hop chét c6 Cong thirc
II ¢6 it nhat mot pic XRPD, c6 dd 2-theta, duoc chon tur khoang 5,3°, khoang 9,1°,
Khoang 14,9°, khoang 15,8°, va khoang 19,3°. Theo mdt s6 phuong 4n, mubi axit
phosphoric ctia hop chét c6 Cong thirc IT ¢6 it nhét hai pic XRPD, c6 d6 2-theta,
duogc chon tir khoang 5,3°, khoang 9,1°, khoang 14,9°, khoang 15,8°, va khoang
19,3°. Theo médt sd phwong 4n, mudi axit phosphoric ctia hop chét c6 Cong thic
II c6 it nhit ba pic XRPD, c6 d¢ 2-theta, dugc chon tr khoang 5,3°, khoang 9,1°,
khoang 14,9°, khoang 15,8°, va khoang 19,3°. Theo mot ) phuong 4an, mudi axit
phosphoric ciia hop chét c6 Cong thire I ¢6 it nhat bdn pic XRPD, c6 d 2-theta,
duoc chon tir khoang 5,3°, khoang 9,1°, khoang 14,9°, khoang 15,8°, va khoang
19,3°. Theo mot sé phuong én, mudi axit phosphoric ciia hop chét c6 Cong thirc
Il bao gém cac pic XRPD sau day, c6 do 2-theta: 5,3°, khoang 9,1°, khoang 14,9°,
khoang 15,8°, va khoang 19,3°.

Theo mot s phuong 4n, mubi axit phosphoric ctia hop chit c6 Cong thirc

II ¢6 profin XRPD v& co ban nhu dugc thé hién trén Fig. 4.

Theo mét sb phuong 4n, mudi axit phosphoric cuia hop chét c6 Céng thie
IT ¢6 bibu dd nhiét DSC c6 pic thu nhiét & khoang 257,2°C. Theo mot s6 phuong
4n, mudi axit phosphoric cua hop chét c6 Cong thire 1T c6 biu dd nhiét DSC vé
co ban nhu duoc thé hién trén Fig. 5. Theo mét ) phuong 4n, mudi axit
phosphoric ctia hop chét c6 Cong thuc 11 ¢b bidu dd nhiét TGA vé co ban nhu

duoc thé hién trén Fig. 6.

Theo mot s6 phuong én, sdng ché d& xuAt mudi maleic ctia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 /4-tetrahydropyrimidin-5-carboxamit ~ (cling
duoc dé xuét o day 1a mubi maleat ciia hop chit c6 Cong thirc II, mudi mealeat
ctia Hop chat I, mubi mealeat Hop chét IT, hogc céc tén goi khac bét ky cia mudi
nay).

Theo mdt sb phuong én, mudi nay c6 hé s6 ty luong ctia N-(4-(4-Amino-

7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
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isopropyl-2,4-dioxo-3-pheny1-1,2,3,4-tetrahydropyrimidin-5—carboxamit voi axit

maleic la 1:1.

Theo mot s6 phuong 4n, mubi axit maleic cua hop chit c6 Cong thirc I ¢6

dang tinh thé.

Theo mdt sd phuong 4n, mubi axit maleic cua hop chét c6 Cong thirc 11 vé

co ban duogc tach.

Theo mot sé phuong 4n, mubi axit maleic ctia hop chét c6 Cong thirc IT co
it nhat mot pic XRPD, c6 do 2-theta, duge chon tr khoang 4,5°, khoang 6,5°,
khoang 14,1°, khoang 24,0°, va khoang 28.2°. Theo mot s6 phwong én, mubi axit
maleic cia hop chéit c6 Cong thire IT ¢6 it nhét hai pic XRPD, c6 d6 2-theta, dugc
chon tir khoang 4,5°, khoang 6,5°, khoang 14,1°, khoang 24,0°, va khoang 28,2°.
Theo mot s6 phuong én, mubi axit maleic ctia hop chét c6 Cong thire IT ¢6 it nhét
ba pic XRPD, c6 dd 2-theta, dugc chon tir khoang 4,5°, khoang 6,5°, khoang
14,1°, khoang 24,0°, va khoang 28,2°. Theo mot sb phuong 4an, mudi axit maleic
ctia hop chét cé Cong thire II ¢4 it nhat bén pic XRPD, c6 do 2-theta, duge chon
tr khoang 4,5°, khoang 6,5°, khoang 14,1°, khoang 24,0°, va khoang 28,2°. Theo
mdt sd phwong 4n, mudi axit maleic cta hop chat c6 Cong thirc II bao gbm cac
pic XRPD sau ddy, c6 do 2-theta: khoang 4,5°, khoang 6,5°, khoang 14,1°, khoang
24,0°, va khoang 28,2°.

Theo mét sb phwong an, mubi axit maleic cuia hop chit c6 Cong thire IT ¢6

profin XRPD v& co ban nhu duoc thé hién trén Fig. 7.

Theo mot s6 phuong 4n, mubi axit maleic cua hop chit c6 Cong thirc II ¢6
bidu d nhiét DSC c6 pic thu nhiét & khoang 194,8°C va/hodc khoang 239,7°C.
Theo mdt s6 phuong 4n, mudi axit maleic caa hop chat ¢c6 Cong thic IT ¢6 biéu
3 nhidt DSC vé co ban nhu dugc thé hién trén Fig. 8. Theo mot sé phuong 4n,
mudi axit maleic ctia hop chit c6 Cong thirc I c6 bidu dd nhiét TGA vé co ban
nhu dugce thé hién trén Fig. 9.

Theo mot s6 phuong én, sing ché d& xuét mubi axit hemi-sulfuric ctia N-

(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2 ,4]triazin-5-
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yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-
carboxamit (cling dugc dé xuét o day 1a mudi hemi-sulfat ctia hop chét c6 Céng
thire II, mudi hemi-sulfat cua Hop chét 11, mubi hemi-sulfat Hop chat II, hodc céc

tén goi khac bat ky cia mudi nay).

Theo mot sb phuong 4n, mudi nay cé hé s6 ty luong cuia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[ 1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1 2.3 4-tetrahydropyrimidin-5-carboxamit v6i axit
sulfuric 12 1:0,5 (tc 13, 2:1).

Theo mot s6 phuong én, mubi axit hemi-sulfuric ciia hop chit c6 Cong thirc

11 ¢4 dang tinh thé.

Theo mot s6 phuong én, mudi axit hemi-sulfuric cia hop chit c6 Cong thirc

II vé co ban dugce tach.

Theo mdt s6 phuong 4n, mudi axit hemi-sulfuric cia hgp chit c6 Cong thire
IT c6 it nhat mot pic XRPD, c6 d6 2-theta, duoc chon tir khoang 5,3°, khodng 8,5°,
khoang 15,3°, khoang 20,1°, va khoang 24,9°. Theo mot s6 phwong 4n, mudi axit
hemi-sulfuric cia hop chit c6 Cong thirc 1T 6 it nhat hai pic XRPD, c6 d6 2-theta,
duoc chon tir khoang 5,3°, khoang 8,5°, khoang 15,3°, khoang 20,1°, va khoang
24,9°. Theo mét sé phuong an, mubi axit hemi-sulfuric ctiia hop chét c6 Cong thirc
II c6 it nhit ba pic XRPD, c¢6 d9 2-theta, dugc chon tir khoang 5,3°, khoang 8,5°,
khoang 15,3°, khoang 20,1°, va khoang 24,9°. Theo mot s6 phuong 4n, mubi axit
hemi-sulfuric ctia hop chat c6 Cong thirc II c6 it nhit bdn pic XRPD, c¢6 do 2-
theta, dugc chon tir khoang 5,3°, khoang 8,5°, khoang 15,3°, khoang 20,1°, va
khoang 24,9°. Theo mot s6 phuong 4n, mudi axit hemi-sulfuric ctia hop chit c6
Cong thuc II bao gdm céc pic XRPD sau day, c6 do 2-theta: khoang 5,3°, khoang
8,5°, khoang 15,3°, khoang 20,1°, va khoang 24,9°.

Theo mdt s6 phwong an, mudi axit hemi-sulfuric cia hop chét c6 Cong thirc
II ¢6 profin XRPD vé co ban nhu duoc thé hién trén Fig. 10.

Theo mot s6 phwong 4n, mudi axit hemi-sulfuric cia hop chét c6 Cong thirc

T ¢6 bidu dd nhiét DSC c6 pic thu nhiét & khoang 289,4°C. Theo mot s6 phuong
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4n, mubi axit hemi-sulfuric cta hop chét c6 Cong thire II c6 biéu d6 nhiét DSC
vé co ban nhu dugc thé hién trén Fig. 11. Theo mdt ) phuong én, mudi axit hemi-
sulfuric ctia hop chit c6 Cong thuc II ¢6 bidu d@d nhiét TGA vé co ban nhu dugce
thé hién trén Fig. 12.

Theo mot sé phwong én, sdng ché d& xut mudi axit clohydric cua N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-carboxamit  (cling
duoc dé xudt & day 1a mudi hydroclorua cta hop chat c6 Céng thire 1I, mudi
hydroclorua cua Hop chét I, mudi hydroclorua Hop chét I1, hodc c4c tén goi khac

bat ky cla muoi nay).

Theo mot sd phuong 4n, mudi nay c6 hé s6 ty luong cua N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2 ,A]triazin-5-yl)phenyl)-1-
isopropy1-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin-5-carboxamit voi axit
clohydric 1a 1:1.

Theo mdt s6 phuong é4n, mudi axit clohydric ctia hop chét c6 Cong thue 11

c6 dang tinh thé.

Theo mot sb phuong 4n, mubi axit clohydric cta hop chét c6 Cong thue 11

vé co ban duoc tach.

Theo mot sé phuong 4n, mudi axit clohydric cua hop chét c6 Cong thirc 11
c6 it nhit mot pic XRPD, c6 d6 2-theta, duge chon tir khoang 6,5°, khoang 9,7°,
khoang 14,9°, khoang 21,5°, va khoang 23,9°. Theo mot s6 phuong 4n, mudi axit
clohydric cta hop chét c6 Cong thirc 11 ¢6 it nhét hai pic XRPD, c6 d6 2-theta,
dugc chon tir khoang 6,5°, khoang 9,7°, khoang 14,9°, khoang 21,5°, va khoang
23,9°. Theo mot s6 phwong 4n, mudi axit clohydric cta hop chét c6 Cong thure I
c6 it nhét ba pic XRPD, c6 d9 2-theta, dugc chon tir khoang 6,5°, khoang 9,7°,
khoang 14,9°, khoang 21,5°, va khoang 23,9°. Theo mot s6 phuong an, mubi axit
clohydric cua hop chét c6 Cong thuc II ¢c6 it nhét bdn pic XRPD, c6 d6 2-theta,
dugc chon tir khodng 6,5°, khoang 9,7°, khoang 14,9°, khoang 21,5°, va khoang
23,9°. Theo mot s6 phuong 4n, mudi axit clohydric ciia hop chét c6 Cong thuc 11
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bao gém céc pic XRPD sau ddy, c6 d6 2-theta: khodng 6,5°, khoang 9,7°, khoang
14,9°, khoang 21,5°, va khoang 23,9°.

Theo mét s6 phuong 4n, muébi axit clohydric cia hop chét c6 Cong thirc 11

c6 profin XRPD vé co ban nhu duoc thé hién trén Fig. 13.

Theo mét sb phuong an, mudi axit clohydric ctia hop chét c6 Cong thirc I
c6 biéu dd nhiét DSC c¢6 pic thu nhiét & khoang 190°C. Theo mét s6 phuong 4n,
mudi axit clohydric ctia hop chét c6 Cong thirc I ¢6 bidu dd nhiét DSC vé co ban
nhu duoc thé hién trén Fig. 14. Theo mét ) phuong an, mudi axit clohydric cua
hop chit c6 Cong thire 11 ¢6 biéu dd nhiét TGA v& co ban nhu duoc thé hién trén
Fig. 15.

Theo mot sé phuong 4n, séng ché d& xuit mubi axit salixylic cua N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-carboxamit  (cling
duoc dé xuat ¢ day 1a mudi salixylat ctia hop chét c6 Cong thire I1, mubi salixylat
ctia Hop chét II, mudi salixylat Hop chét IT, hodc cac tén goi khac bét ky cia mudi
nay).

Theo mét sé phuong an, mudi nay ¢6 hé s ty luong cia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 /4-tetrahydropyrimidin-5-carboxamit v6i axit
salixylic 1a 1:1.

Theo mot sé phuong 4n, mudi axit salixylic ctia hop chét c6 Cong thtc II
¢6 dang tinh thé.

Theo mot s& phuong 4n, mudi axit salixylic ctia hop chét c6 Cong thic 11
vé co ban dugc tach.

Theo mot s6 phwong 4n, mudi axit salixylic cua hop chét c6 Cong thic 11
¢6 it nhat mot pic XRPD, ¢ d6 2-theta, duge chon tir khoang 7,3°, khoang 14,4°,
khoang 15,7°, khoang 19,9°, va khoang 21,9°. Theo mdt $6 phuong 4n, mudi axit
salixylic cua hop chét c6 Cong thirc 1T ¢6 it nhét hai pic XRPD, c6 d6 2-theta,
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duoc chon tir khoang 7,3°, khoang 14,4°, khoang 15,7°, khoang 19,9°, va khoang
21,9°. Theo mdt s6 phuong én, mudi axit salixylic ctia hop chét c6 Céng thire 11
¢6 it nhét ba pic XRPD, c6 dd 2-theta, duwoc chon tir khoang 7,3°, khoang 14,4°,
khoang 15,7°, khoang 19,9°, va khoang 21,9°. Theo mét sb phuong 4n, mubi axit
salixylic ciia hop chét c6 Cong thue II ¢6 it nhat bén pic XRPD, c6 dd 2-theta,
duoc chon tir khoang 7,3°, khoang 14,4°, khoang 15,7°, khoang 19,9°, va khoang
21,9°. Theo mdt s6 phuong én, mudbi axit salixylic cua hop chét c6 Cong thirc 11
bao gdm céc pic XRPD sau day, c6 d6 2-theta: khoang 7,3, khoang 14,4°, khoang
15,7°, khoang 19,9°, va khoang 21,9°.

Theo mdt s6 phuong 4n, mudi axit salixylic cua hop chét c6 Cong thiec II

c6 profin XRPD vé co ban nhu dwoc thé hién trén Fig. 16.

Theo mot s6 phuong 4n, mudi axit salixylic ctia hop chét c¢6 Cong thie 11
c6 bidu d@d nhiét DSC ¢6 pic thu nhiét & khoang 181,7°C, khoang 224,9°C, va/hodc
264,5°C. Theo mot s phuong n, mudi axit salixylic ciia hop chat c6 Cong thirc
I ¢6 bidu dd nhiét DSC v& co ban nhw dugc thé hién trén Fig. 17. Theo mot s6
phuong an, mudi axit salixylic cua hgp chét c6 Cong thuc II ¢6 biéu d6 nhiét TGA

vé co ban nhu duoc thé hién trén Fig. 18.

Theo mdt s6 phwong 4n, séng ché @& xuét mudi axit metansulfonic ctia N-
(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][ 1 ,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-
carboxamit (ciing dugc dé xuét o day 1a mudi mesylat cia hop chit c6 Cong thic
11, mudi mesylat cua Hop chét II, Hop chét T1 mudi mesylat, hodc céc tén goi khic
bat ky cia mubi nay).

Theo mdt sb phuong 4n, mudi nay c6 hé s6 ty lugng cta N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropy1-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin—5-carboxamit vé1 axit
metansulfonic 1:1.

Theo mdt sd phwong 4n, mudi axit metansulfonic ctia hop chét c6 Cong
thire TI c6 dang tinh thé.
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Theo mot s& phuong an, mudi axit metansulfonic clia hop chét c6 Cong

thitc 11 vé co ban dugc tach.

Theo mét sé phuong én, mudi axit metansulfonic ctia hop chét c6 Cong
thire I1 ¢4 it nhit mét pic XRPD, c6 d6 2-theta, durgc chon tur khoang 5,0°, khoang
8,2°, khoang 13,2°, va khoang 16,9°. Theo mot ) phuong an, mubi axit
metansulfonic cua hgp chét c6 Coéng thuc 1T ¢6 it nhét hai pic XRPD, c6 d6 2-
theta, dugc chon tir khoang 5,0°, khoang 8,2°, khoang 13,2°, va khoang 16,9°.
Theo mét s6 phuong 4n, mudi axit metansulfonic ctia hop chét c6 Cong thire IT ¢6
it nhit ba pic XRPD, c6 do 2-theta, dugc chon tir khoang 5,0°, khoang 8,2°,
khoang 13,2°, va khoang 16,9°. Theo mot ) phuong an, mudi axit metansulfonic
ctia hop chét ¢6 Cong thic II bao gdm céc pic XRPD sau day, c6 d§ 2-theta:
khoang 5,0°, khoang 8,2°, khoang 13,2°, va khoang 16,9°.

Theo mdt sd phuong 4n, mudi axit metansulfonic ctia hop chat co Cong

thikc II ¢6 profin XRPD vé co ban nhu duge thé hién trén Fig. 19.

Theo mét sd phuong én, mudi axit metansulfonic ctia hop chat c6 Cong
thite II c6 bidu dd nhiét DSC c6 pic thu nhiét & khoang 174,8°C. Theo mot )
phuong 4n, mubi axit metansulfonic ctia hop chat c6 Cong thire I ¢6 biéu dd nhiét
DSC v& co ban nhur duoc thé hién trén Fig. 20. Theo mot ) phuong an, mudi axit
metansulfonic ctia hop chit c6 Cong thuc II c6 bidu dd nhiét TGA vé co ban nhu

duoc thé hién trén Fig. 21.

Theo mot sb phwong én, sang ché @& xuit mudi axit etansulfonic cua N-(4-
(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1 ,2-f][1,2,4]triazin-5-yl)phenyl)-
1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 /A-tetrahydropyrimidin-5-carboxamit (cling
dugc d& xuat o day 1a mudbi esylat cua hop chit c6 Cong thire 11, mudi esylat cua

Hop chit II, mubi esylat Hop chét II, hodc cac tén goi khdc bét ky cia mudi nay).

Theo mét sd phuong 4n, mubi ndy cé hé sd ty lugng cua N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2 4]triazin-5-yl)phenyl)-1-
isopropy1-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin—5-carboxamit Vo1 axit
etansulfonic 1a 1:1.
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Theo mot sé phuong 4n, mudi axit etansulfonic cta hop chét c6 Cong thic

II ¢6 dang tinh thé.

Theo mdt s6 phuong 4n, mudi axit etansulfonic ciia hop chét c6 Cong thic

11 vé co ban dugc tach.

Theo mot sb phuong an, mubi axit etansulfonic ctia hop chét c6 Cong thirc
11 ¢6 it nhat mot pic XRPD, c6 d6 2-theta, dugce chon tir khoang 4,9°, khoang 7,6°,
khoang 15,4°, khoang 16,8°, va khoang 17,5°. Theo mot sé phwong 4n, mudi axit
etansulfonic cua hgp chit c6 Cong thirc IT ¢6 it nhét hai pic XRPD, c6 d¢ 2-theta,
duoc chon tir khodng 4,9°, khoang 7,6°, khoang 15,4°, khoang 16,8°, va khoang
17,5°. Theo mét sé phwong 4n, mudi axit etansulfonic ctia hop chat c6 Cong thirc
IT ¢6 it nhét ba pic XRPD, c6 d6 2-theta, dugce chon tir khoang 4,9°, khoang 7,6°,
khoang 15,4°, khoang 16,8°, va khoang 17,5°. Theo mot sb phuong an, mudi axit
etansulfonic ctia hgp chét c6 Cong thue IT ¢ it nhét bbn pic XRPD, c6 d6 2-theta,
duoc chon tir khodng 4,9°, khoang 7,6°, khoang 15,4°, khoang 16,8°, va khoang
17,5°. Theo mot s6 phuong 4n, mudi axit etansulfonic cua hop chét c6 Cong thire
II bao gém cac pic XRPD sau day, c6 do 2-theta: khoang 4,9°, khoang 7,6°,
khoang 15,4°, khoang 16,8°, va khoang 17,5°. Theo mot sb phuong 4n, mubi axit
etansulfonic ctia hop chét c6 Cong thirc II bao gdm céc pic XRPD sau day, c6 do
2-theta: khoang 4,9°, khoang 7,6°, khoang 15,4°, va khoang 17,5°.

Theo mét s6 phuong 4n, mudi axit etansulfonic ctia hop chét c6 Cong thirc

II ¢6 profin XRPD vé co ban nhu dugc thé hién trén Fig. 22.

Theo mét s phuong 4n, mudi axit etansulfonic ctia hop chit c6 Cong thic
IT ¢4 bidu dd nhiét DSC ¢6 pic thu nhiét & khoang 187,7°C. Theo mot s6 phuong
4n, mudi esylat ctia hop chét c6 Cong thirc IT ¢6 biéu dd nhiét DSC vé co ban nhu
duoc thé hién trén Fig. 23. Theo mot sé phuong én, mudi esylat ciia hop chit c6
Cong thire I c6 biéu db nhiét TGA vé co ban nhw dugc thé hién trén Fig. 24.
Céc quy trinh

Sang ché con dé cap dén quy trinh didu ché mubi c6 Cong thirc I:
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L

Do d6, séng ché dé xuét quy trinh didu ché mudi 12 mubi axit maleic cua
N-(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[ 1,2-f][1,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3 ~(pyridin-2-y1)-1,2,3,4-tetrahydropyrimidin-
5-carboxamit bao gdm budc cho hop chét c6 Cong thirc I phan g véi axit maleic
dé tao thanh mudi néu trén. Quy trinh didu ché mubi axit maleic ciia hop chét c6
Cong thuc I dugce thé hién trén So dd 1, va duge md ta trong Vidu 1.

Theo mot s§ phuong 4n, khoang 1 dwong lugng axit maleic dugc st dung
dua trén 1 dwong luong hop chét c6 Cong thuec 1.

Theo mot s phuong &n, phan tmg néu trén gitra hop chét c6 Cong thic I
va axit maleic duoc thuc hién véi sy c6 mét ciia thanh phﬁn dung moi.

Theo mot sé phwong 4n, thanh phan dung mdi néu trén bao gdm metanol.

Theo mot s& phwong én, thanh phan dung méi néu trén bao gbm
diclometan.

Theo mot s& phuong 4n, thanh phan dung mdi néu trén bao gdm metanol
va diclometan. |

Theo mdt s6 phwong 4n, quy trinh con bao gbm budc 102,& b6 phan ddng ké
diclometan d& két tia mudi néu trén.

Theo mdot s6 phuong én, quy trinh con bao gbm budc loai bo phin ding ké
diclometan dé két tia mudi néu trén. '

‘Theo mot sb phwong 4n, quy trinh néu trén con bao gdm, trudc bude phan

mg néu trén, budc tao dung dich chira hop chit c6 Cong thuc I trong thanh phan
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dung moi.

Theo phuong dn khac nita, dung dich dugc tao ra bang cach gia nhiét huyén
phu ddc cua hop chét ¢6 Cong thirc I trong thanh phin dung méi dén nhiét 6 nam
trong khoang tir 45°C dén khoang 55°C.

Theo phuong 4n khéc nita, quy trinh néu trén con bao gbm budc khudy
dung dich néu trén; va loc dung dich néu trén dé tao ra dich loc trude budce phan
ung néu trén ctia hop chit c6 Cong thirc I v6i axit maleic.

Theo phuong 4n khac nita, quy trinh néu trén con bao gbm budc bb sung
cacbon hoat tinh va silica gel vao dung dich ndy sau budc gia nhiét huyén phu dic
néu trén dén nhiét do nam trong khoang tr 45°C dén khoang 55°C dé tao thanh
dung dich va trudc budc khudy dung dich néu trén.

Theo mdt s6 phwong 4n, quy trinh didu ché mudi axit maleic ctia N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3 4-tetrahydropyrimidin-5-carboxamit
bao gdm cac budc:

bd sung hop chét cé Cong thirc I vao thanh phan dung moi & nhiét do trong
phong dé tao ra huyén phu dic;

gia nhiét huyén phti ddc néu trén dén nhiét d6 nam trong khoang tir 45°C
dén khoang 55°C dé tao thanh dung dich;

khuéy dung dich néu trén;

loc dung dich néu trén dé tao ra dich loc;

bd sung axit maleic vao dich loc néu trén; va

loai bo dung méi khoi dich loc néu trén d8 két tia mudi néu trén.

Theo mdt s6 phwong 4n, thanh phan dung mdi néu trén bao gdm metanol.

Theo mot s phwong 4n, thanh phin dung méi néu trén bao gbm
diclometan.

Theo mdt sb phuong &n, thanh phan dung moi néu trén bao gdm metanol
va diclometan.

Theo mot s6 phwong 4n, quy trinh néu trén con bao gdm bude bb sung than
hoat tinh vao dung dich ndy sau buéc gia nhiét huyén phu dic néu trén dén nhiét
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d6 ndm trong khoang tlr 45°C dén khoang 55°C dé tao thanh dung dich va trudc
budc khudy dung dich néu trén.

Theo mdt s6 phwong 4n, quy trinh néu trén con bao gbm budc b sung silica
gel vao dung dich ndy sau budc gia nhiét huyén phu dic néu trén dén nhiét do
nim trong khoang tir 45°C dén khoang 55°C dé tao thanh dung dich va trudc bude
khudy dung dich néu trén.

Theo mdt s6 phuong 4n, quy trinh néu trén con bao gdm budc b sung
cacbon hoat tinh va silica gel vao dung dich nay sau budc gia nhiét huyén phu dic
néu trén dén nhiét d6 nam trong khoang tir 45°C dén khoang 55°C dé tao thanh
dung dich va trudc bude khudy dung dich néu trén.

Sang ché d& xuét quy trinh didu ché mudi axit maleic ctia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-y1)-1,2,3 ,4-tetrahydropyrimidin-5-carboxamit
¢6 Dang II bao gdm budc 1am bay hoi dung dich bao hoa mudi axit maleic cla
Hop chit I trong cloroform & 25 £1°C. Quy trinh didu ché Dang II ctia mudi axit
maleic ciia hop chét c6 Cong thirc I dugce thdy trong Vi du 16, Bang 10.

Sang ché dé xuét quy trinh didu ché mudi axit maleic ctia N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit
¢6 Dang III bao gébm budc 1am bay hoi dung dich bao hoa mudi axit maleic cua
Hop chit I trong 1,4-dioxan ¢ 25 £1°C. Quy trinh didu ché Dang. 111 ctia mudi axit
maleic cta hop chat c6 Cong thuc I dugc thay trong Vi du 16, Bang 10.

Sang ché dé xuit quy trinh diéu ché mudi axit maleic cta N-(4-(4-Amino-
7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2 ,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3 4-tetrahydropyrimidin-5-carboxamit
¢6 Dang IV bao gdm budc lam bay hoi dung dich béo hoa mudi axit maleic cua
Hop chét I trong n-BuOH ¢ 50 £1°C. Quy trinh didu ché Dang IV cua mudi axit
maleic ctia hop chét c6 Cong thire I dugc thdy trong Vi du 16, Bang 10.

Sang ché dé xuét quy trinh didu ché mubi axit maleic cua N-(4-(4-Amino-

7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
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isopropyl-2,4-dioxo-3-(pyridin-2-y1)-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit
¢6 Dang V bao gém budc bb sung dung dich bdo hoa cua mudi axit maleic cta
Hop chét I trong diclometan vao heptan va khudy. Quy trinh didu ché Dang V cua

mubi axit maleic ctia hop chit c6 Cong thirc I dugc thdy trong Vi du 16, Bang 10.

Sang ché con d& cap dén quy trinh didu ché mubi c6 Cong thuc II:

g

N

o,
oy
°ff
HN

1L

Do d6, séng ché d& xut quy trinh didu ché mudi 13 mubi axit hemi-sulfuric
cia N-(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[ 1,2-f][1 ,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1 2.3 4-tetrahydropyrimidin-5-
carboxamit bao gém budc cho hop chét c¢6 Cong thirc IT phan g véi axit sulfuric
dé tao thanh mudi néu trén. Céc quy trinh didu ché mubi axit hemi-sulfuric cua
hop chit c6 Cong thirc IT dugc tim thdy trong Vi du 2 va Vi du 8, Bang 2.

Theo mot s6 phuong 4n, khoang 0,6 dwong luong axit sulfuric dugc su
dung dua trén 1 dwong lwong hop chét c6 Cong thie I1.

Theo mot s6 phwong 4n, quy trinh bao gdm céc budc:

b sung hop chéit c6 Cong thirc IT vao thanh phan dung moi tao thanh dung
dich;

bd sung axit sulfuric vao dung dich néu trén & nhiét d6 trong phong;

cd dung dich nay dé tao ra huyén phu dic;

khudy huyén phti ddc & nhiét do nam trong khodng tir 60°C dén khoang
70°C; va
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lam ngudi huyén phu dac dén nhiét do nam trong khoang tir 15°C dén
khoang 25°C dé két tia mubi néu trén.

Theo mot s& phwong 4n, thanh phan dung mdi bao gdm metanol.

Theo mdt sd phuong 4n, thanh phan dung mdi bao gbm diclometan.

Theo mot s6 phuwong én, thanh phin dung moi bao gdm metanol va
diclometan.

Theo mdt s6 phwong 4n, axit sulfuric c6 ndng d6 khoang 1M trong nuéc.

Theo mot sé phwong 4n, quy trinh con bao gbm budc didu ché mudi axit
sulfuric cua N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[ 1 ,2-
f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. Quy trinh didu ché mudi axit sulfuric ciia hop
chit c6 Cong thirc IT dugc thé hién trén So dd 2, va duge mo ta trong Vi du 2.

Theo mot s6 phuong 4n, quy trinh didu ché mudi 1a mudi axit sulfuric cia
N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-y1)pyrolo[1 ,2-f][1,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1 2.3 ,4-tetrahydropyrimidin-5-
carboxamit bao gbm buéc cho hop chét c6 Cong thuc 11 phan ung véi khoang 1
dwong luong axit sulfuric dwa trén 1 duong luong hop chét c6 Cong thuc II.

Theo mdt sé phwong 4an, quy trinh didu ché mudi axit sulfuric cua N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 /4-tetrahydropyrimidin-5-carboxamit bao
gbm cac budc:

b4 sung hop chét c6 Cong thirc IT vao thanh phan dung moi thir nhét & nhiét
do6 trong phong dé tao thanh dung dich;

gia nhiét dung dich nay dén nhiét @6 nam trong khoang tir 50°C dén khoang
60°C;

b sung axit sulfuric vao dung dich néu trén; va

loai bo dung moi dé két tha mudi axit sulfuric.

Theo mot sb phwong an, dung mdi thir nhit bao gdm metanol.

Theo mdt s6 phuong én, axit sulfuric dugc b6 sung & dang dung dich trong

nudc.
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Theo mdt s phuong 4n, cac quy trinh didu ché mudi axit hemi-sulfuric ciia
N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 ,A-tetrahydropyrimidin-5-
carboxamit trén ddy bao gdm céc budc:

bd sung mudi axit sulfuric cia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit vao thanh phan dung mdi thir hai détao
ra huyén phu dic;

gia nhiét huyén phu ddc dén nhiét d6 ndm trong khoang tir 30°C dén khoang
40°C;

khudy tron huyén phu dic; va

thu gom mudi axit hemi-sulfuric tao thanh.

Theo mdt s6 phwong 4n, thanh phén dung mdi thi hai chira nudc.

Sang ché & xuét quy trinh didu ché dang v6 dinh hinh cua mudi axit hemi-
sulfuric cua N—(4-(4-Amin0-7-(1-isobutyrylpiperidin-4—yl)pyr010[1 ,2-
f][l,2,4]triazin—5-yl)phenyl)-1-isopropy1-2,4-dioxo-3-phenyl-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit. Quy trinh diéu ché dang v6 dinh hinh ctla
muéi axit hemi-sulfuric cia hop chit c6 Cong thirc IT duoc thé hién trén So dd 1
va dugc mo ta trong Vi du 2.

Theo mdt sb phuong an, quy trinh diéu ché dang v6 dinh hinh cta mubi
axit hemi-sulfuric cua N-(4-(4-Amino-7-(1-isobutyrylpiperidin—4-yl)pyrolo[1,2-
f][l,2,4]triazin-S-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-l ,2,3,4-
tetrahydropyrimidin-5-carboxamit bao gbm cic budc dudi day:

b6 sung mudi  axit hemi-sulfuric ctia  N-(4-(4-Amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 2, 4ltriazin-5-yl)phenyl)-1-isopropyl-

2 4-dioxo-3-phenyl-1,2,3 4-tetrahydropyrimidin-5-carboxamit vao thanh phan
dung mdi thir ba ¢ nhiét do trong phong dé tao thanh dung dich;

loc dung dich nay;

cd dich loc; va

1am kho chat rén tao thanh thu dugc mubi axit hemi-sulfuric vo dinh hinh.
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Theo mdt sb phuong 4n, thanh phin dung méi thir ba chira axeton va

metanol.

Sang ché dé xuit quy trinh didu ché mudi 12 mudi axit phosphoric cuia N-
(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1 ,2-f][1,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-35-
carboxamit, bao gém buéc cho hop chit c¢6 Cong thic II phan ung véi axit
phosphoric dé tao thanh mudi néu trén. Quy trinh didu ché muébi axit phosphoric
ctia hop chat c6 Cong thuc II duoc thdy trong Vi du 8, Bang 2. Theo mdt s6
phuong 4n, khoang 1,2 dwong lugng axit phosphoric dugc sir dung dua trén 1
duong lugng hop chét c6 Cong thuc I1.

Sang ché d& xuét quy trinh didu ché mudi 12 mudi axit maleic ciia N-(4-(4-
Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 /A-tetrahydropyrimidin-5-carboxamit bao
gbm budc cho hop chét ¢4 Cong thic II phéan ng véi axit maleic dé tao thanh
mubi néu trén. Quy trinh didu ché mubi axit maleic cia hop chit c6 Cong thire IT
dugc thiy trong Vi du 8, Bang 2. Theo mét s6 phuong 4n, khoang 1,5 duong
lwong axit maleic dugc sit dung dya trén 1 duong luong hop chét c6 Cong thirc
II.

Sang ché @& xuét quy trinh didu ché mudi 12 mudi axit clohydric ctia N-(4-
(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2 Atriazin-5-yl)phenyl)-
1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 4-tetrahydropyrimidin-5-carboxamit ~ bao
gbm buéc cho hop chét c6 Cong thirc I phan img voi axit clohydric dé tao thanh
mudi néu trén. Quy trinh diéu ché mubi axit clohydric ctia hop chét c6 Cong thirc
1T duoc thay trong Vi du 8, Bang 2. Theo mét s6 phuong 4n, khoang 1,2 duong
luong axit clohydric duge str dung dua trén 1 duong luong hop chit c6 Cong thuc
IL.

Sang ché @& xuét quy trinh didu ché mudi 12 mudi axit salixylic ctia N-(4-
(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-
1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 /4-tetrahydropyrimidin-5-carboxamit = bao
gbm budc cho hop chét c6 Cong thire IT phan ing véi axit salixylic dé tao thanh
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mudi néu trén. Quy trinh diéu ché mubi axit salixylic cua hop chét c6 Cong thirc
II duoc thay trong Vi du 8, Bang 2. Theo mét s6 phuong 4n, khoang 1,2 dwong
lwong axit salixylic dugc st dung dua trén 1 duong lugng hop chét c6 Cong thirc
II.

Sang ché d& xuat quy trinh didu ché mudi 13 mudi axit metansulfonic cia
N-(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5-
yl)phenyl)-l-isopropy1-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin-5-
carboxamit bao gém buéc cho hop chit c6 Cong thirc II phan Gng véi axit
metansulfonic dé tao thanh mubi néu trén. Quy trinh didu ché mudi axit
metansulfonic cia hop chit c6 Cong thuc II dugc thdy trong Vi du 8, Bang 2.
Theo mdt sd phuong 4n, khoang 1 dwong luong axit metansulfonic dugc st dung
dua trén 1 duong luong hop chét c6 Cong thue 11,

Sang ché dé xuét quy trinh diéu ché mudi 1a mubi axit etansulfonic cua N-
(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-y1)pyrolo [1,2-f][1 ,2,4]triazin-5 -
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-
carboxamit bao gébm budc cho hop chit c6 Cong thirc I phan Gng véi axit
etansulfonic dé tao thanh mudi néu trén. Quy trinh didu ché mudi axit etansulfonic
ctia hop chit c6 Céng thire 11 dwogce thdy trong Vi du 8, Bang 2. Theo mdt 50
phuong 4n, khoang 1 dwong lugng axit etansulfonic dugc su dung dua trén 1

duong lugng hop chét c6 Cong thuc 1L

Cén phai hiéu rang cac dic diém nhét dinh ctia séng ché, dé hiéu 16 rang,
duoge md ta trong ngit canh cdc phuong én riéng biét, cling c6 thé duge dua ra
dudi dang két hop trong mot phuong dn duy nhét (trong khi cac phuong 4n duge
du dinh sé& dugc két hop nhu dugc viét & dang phu thudc bdi). Nguoc lai, cac dac
diém khéc nhau cta sang ché, dé cho ngén gon, dugc md ta trong nglt canh mot
phuong 4n duy nhét, ciing c6 thé duge dua ra riéng r& hodc trong t5 hop con thich

hop bat ky.

Céc mubi va cac hop chét theo sang ché ciing ¢ the bao gom tat ca cac
ddng vi clia cac nguyén tir ¢ trong cdc chat trung gian hodc cac mudi hodc cac
hop chét cudi. Cac dong vi bao gdm nhiing nguyén tir ¢6 cung s6 nguyén tu nhung
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s6 khdi khac nhau. Vi du, cac dong vi ctia hydro bao gom triti va doteri.

Theo mét sb phuong 4n, céc hop chit hoic mudi cé thé duge tim thiy cing
vé&i cac chat khac nhu nude va dung méi (vi dy: hydrat va solvat) hodc ¢6 thé duogc

tach.

Theo mot sd phuong 4n, cac hop chat dugc md ta trong ban md ta nay hodc
mudi cta ching (vi du, mudi axit maleic ctia hop chat c6 Cong thirc I hoac mubi

axit hemi-sulfuric cia hop chét c6 Cong thire 10), vé co ban dugce tach.

Cum tr “dugc dung”, dugc sir dung trong ban mo ta nay chi cic hop chét,
vat liéu, ché pham va/hodc céc dang lidu lugng, trong pham vi phdn dodn y khoa
hop 1y, pht hop dé sir dung tiép xtic v6i cc md ciia ngudi va dong vat ma khong
gay doc tinh, kich tmg, phan tng di img qua muc hoac vin dé hoic bién chimg
khac, twong tmg véi ty 18 loi ich/rdi ro hop ly.

Cén phai hiéu rang, cdc hop chét duge dé xudt & day, bao gdm cic mudi
cua chung, co thé dugc didu ché bang cac k¥ thut tdng hop hitu co da biét va co
thé duoc tdng hop theo cac con duong tdng hop c6 thé c6 bat ky. Céc quy trinh
dugc md ta trong ban mé ta nay co thé duoc kiém soat theo phuong phéap phu hop
bét ky dugc biét dén trong linh vuc nay. Vi du, su tao thanh san phém 6 thé duogc
theo d3i bang cac phuong phap phd, nhu phwong phap phd cong huong tir hat
nhan (vi du, 'H hogc 1*C), phd hong ngoai hodc quang phé (vi dy, UV-kha kién);
hodc bang phuong phép sic ky nhu sic ky long hiéu nang cao (HPLC) hoac sic
ky 16p méng (TLC) hodc céc k¥ thuat lién quan khac.

Thuét ngit “phan ung” dugc st dung trong ban mo ta nay, duoc su dung
nhu duge biét dén trong linh vuc nay va thuong dé cap dén viéc mang cac chat
phan Umg héa hoc lai gin nhau theo cach dé cho phép su tuong tac cla ching &
chp d6 phan tir dé dat dugc sy bién d6i héa hoc hodc vét Iy. Theo mot s6 phuong
4n, phan Ung lién quan dén hai chit phan tng, trong d6 mdt hodc nhidu duong
lugng cua chét phan tmg tht hai duge su dung tuong ung voi chét phan tmg tht
nhit. Cac budc phan g clia cac quy trinh duge mo6 ta trong ban md ta ndy c6 thé
duoc tién hanh trong thdi gian va trong cac diéu kién phit hop dé didu ché san
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phim x4c dinh.

Céc phan tmg cta céc quy trinh duge mo ta trong ban mo ta nay c6 thé duoc
thuc hién trong cac dung mdi phu hop co thé duoc ngudi cb hiéu biét trung binh
trong linh vuc nay tdng hop hitu co dé& dang lua chon. Céc dung méi thich hop vé
co ban khong phan Gng voi céc vat liéu ban dau (cac chét phan ung), cac chat
trung gian hodc cac san phém & nhiét dd ma cac phan ng dugc tién hanh, vi du,
nhiét do c6 thé ndm trong khoang tlr nhiét d¢ déng bang cua dung moi dén nhiét
dd soi cia dung mdi. Phan ung di cho 6 thé duoc thuc hién trong mdt dung moi
hodc hdn hop gdm nhiéu hon mot dung mdi. Tuy thudc vao budc phan tmg cu
thé, cac dung mdi thich hop (hodc céc hdn hop cta ching) cho budc phéan ung cu

thé c6 thé duoc lua chon.

Céc dung méi thich hop c6 thé bao gdm cic dung mdi duoc halogen hoa
nhu cacbon tetraclorua, bromdiclometan, dibromclometan, bromoform,
cloroform, bromclometan, dibrommetan, butyl clorua, diclometan, tetracloetylen,
tricloetylen, 1,1,1-tricloetan, 1,1,2-tricloetan, 1,1-dicloetan, 2-clopropan, 1,2-
dicloetan, 1,2-dibrometan, hexaflobenzen, 1,2,4-triclobenzen, 1,2-diclobenzen,

clobenzen, flobenzen, cac hdn hop cua cac chat ndy va cac chat tuong tu.

Céc dung moi ete thich hop bao gdm: dimetoxymetan, tetrahydrofuran, 1,3-
dioxan, 1,4-dioxan, furan, dietyl ete, etylen glycol dimetyl ete, etylen glycol dietyl
ete, dietylen glycol dimetyl ete, dietylen glycol dietyl ete, trietylen glycol dimetyl

ete, anisol, t-butyl metyl ete, cac hdn hgp clia cac ete ndy va cac ete tuong tu.

Céc dung mbi proton thich hop c6 thé bao gom, vi du va khong gidi han 6,
nudc, metanol, etanol, 2-nitroetanol, 2-floetanol, 2,2,2-trifloetanol, etylen glycol,
1-propanol, 2-propanol, 2-metoxyetanol, 1-butanol, 2-butanol, rugu i-butylic,
ruou t-butylic, 2-etoxyetanol, dietylen glycol, 1-, 2-, hodc 3- pentanol, rugu neo-
pentylic, rugu t-pentylic, dietylen glycol monometyl ete, dietylen glycol monoetyl

ete, xyclohexanol, rugu benzyl, phenol, hodc glyxerol.

Céc dung moi khong proton thich hop 6 thé bao gom, vi du va khong gi6i
han 0, tetrahydrofuran (THF), N,N-dimetylformamit (DMF), N,N-
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dimetylaxetamit (DMA), 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon
(DMPU), 1,3-dimetyl-2-imidazolidinon (DMI), N metylpyrolidinon (NMP),
formamit, N-metylaxetamit, N-metylformamit, axetonitril, dimetyl sulfoxit,
propionitril, etyl format, metyl axetat, hexacloaxeton, axeton, etyl metyl keton,
etyl axetat, sulfolan, N,N-dimetylpropionamit, tetrametylure, nitrometan,

nitrobenzen, hodc hexametylphosphoramit.

Céc dung mdi hydrocacbon thich hgp bao gdm benzen, xyclohexan, pentan,
hexan, toluen, xycloheptan, metylxyclohexan, heptan, etylbenzen, m-, o-, hoéc p-

xylen, octan, indan, nonan, hoac naphtalen.

Céc phan tmg ctia céc quy trinh dwge md ta trong ban md ta ndy c6 thé dugc
thyc hién & nhiét dd thich hop ma c6 thé duge ngudi c6 hiéu biét trung binh trong
linh vuc nay dé& dang xac dinh. Nhiét d¢ phan g s& phuy thudc vao, vi du, diém
néng chay va soi cua cac chét phan tng va dung mdi, néu c6 mat; nhiét dong luc
hoc cta phan tmg (vi du, cac phan Gng tda nhiét manh ¢6 thé can phai dwoc thuc
hién & nhiét @6 giam); va dong hoc cua phan ing (vi dy, hang rao nang lugng hoat

hoa cao c6 thé can nhiét do tang cao)

Céc thuat ngit, “nhiét d6 mdi trudng” va “nhiét 36 trong phong” hodc “rt”
duoc st dung trong ban mo ta nay, dugc hiéu trong linh vyc nay va thuong dé cap
dén nhiét d6, vi du nhiét 4 phan ting, la khoang nhiét do ctia phong trong d6 phan
tmg dugc thyuc hién, vi du, nhiét do6 khoang tir 20 °C dén khoang 30 °C.

Céc phan tmg cla cac quy trinh duge mo ta trong ban mb ta nay co thé dugc
thuc hién trong khong khi hodc trong méi trudng khi tro. Thong thuong, cac phan
ung c6 chira cac chét phan Umg hodc san phém vé co ban phan tng véi khong khi
c6 thé duoc thuc hién bang céc k§ thuét téng hop nhay cam véi khong khi duogc
nguoi co hiéu biét trung binh trong linh vuc nay biét rd.

Phuong phép st dung

Céc mubi theo sang ché (vi du, céc mubi ciia hop chét c6 Cong thirc I va

T) c6 thé didu bién hodc te ché hoat tinh cua céc kinaza TAM. Vi dy, cdc hop

chét theo sang ché c6 thé duoc sir dung dé i ché hoat tinh ctia kinaza TAM trong
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t& bao hodic & ca thé hodc bénh nhan can e che céac kinaza bang céach cho té bao,

c4 thé hodc bénh nhén st dung luong tre ché cua hop chit theo sang ché.

Theo mét sb phuong 4n, cac mudi theo séng ché 1a chon loc d6i voi cac
kinaza TAM so véi mot hodc nhiéu kinaza khac. Theo mét s6 phwong &n, cac hop
chét theo séng ché 13 chon loc d6i véi cac kinaza TAM so véi cac kinaza khéc.
Theo mot $6 phuong 4n, d6 chon loc 1a gép 2 14n hoic hon, 3 14n hodc hon, 5 lan
hotic hon, 10 14n hodc hon, 25 14n hogc hon, 50 14n hogc hon, hogc 100 1an hodc

hon.

Céc mudi theo sang ché c6 thé ttc ché mdt hodc nhiéu AXL, MER va
TYRO3. Theo mdt s6 phuong 4n cac mudi nay la chon loc ddi v6i mot kinaza
TAM naiy so véi mot kinaza khac. “Chon loc” co nghia 13 hop chét lién két véi
hoac uc ché kinaza TAM véi 4i luc hodc hiéu luc 16n hon, twong ung, so voi
enzym tham chiéu, nhu kinaza TAM khéc. Vi dy, cac mudi c6 thé 1 chon loc dbi
v&i AXL hon véi MER va TYRO3, chon loc d6i véi MER hon voi AXL va
TYRO3, hoic déi véi AXL va MER hon véi TYRO3. Theo mot s§ phuong é4n,
c4c mudi tc ché toan bd thanh vién ciia ho TAM (vi du, AXL, MER va TYRO3).
Theo mdt sO phuong 4n, cdc mudi ¢6 thé chon loc d6i véi AXL va MER hon véi
TYRO3 va céc kinaza khac. Theo mot s6 phuong 4n, sang ché @& xuit phuong
phap uc ché kinaza AXL va MER, phuong phép ndy bao gbm budc cho kinaza
AXL va MER tiép xtc véi mudi duge dé xuét ¢ day, hodc mudi duge dung cia
c4c mudi ndy.

Vi vai trd 13 cac chit Ge ché cac kinaza TAM, cdc hop chét theo sdng ché
14 hitu dung trong viéc diéu tri cac bénh khic nhau lién quan dén biéu hién hodc
hoat tinh bt thuong cia cac kinaza TAM. Cé4c mudi cua cac hop chét (c6 Cong
thire I va I) e ché céc kinaza TAM s& hitu dung trong viéc dua ra phuong phép
ngan chan sy phat trién ho#c gay ra co ché chét theo chuong trinh trong cac khéi
u, dac bict 1a b%mg cach trc ché sy tao mach. Do d9, cac mudi ndy dugc du doan
r%mg s& chimg minh dugc su hiru dung trong viéc diéu tri hodc ngan ngura cac 1ol

loan tang sinh nhu ung thu. Dic biét, c4c khdi u véi cdc dot bién hoat tinh cua
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kinaza tyrosin thu thé hodc diéu hoa lén cua céc kinaza tyrosin thu thé c6 thé dac

biét nhay cam vdi cac chat trc ché.

Trong mot s phuong dn nhét dinh, sang ché dé xuit phuong phap dé diéu
tri bénh hodc rdi loan do céc kinaza TAM gian tiép gdy ra & bénh nhan can diéu
tri, bao gdm budc cho bénh nhén nay st dung mubi duge dé xuét trong ban mo ta
nay (vi du, cac mudi ctia cac hop chét c6 Cong thirc I va II), hodc ché pham dugc

dung cua no.

Vi du, cac mudi theo sang ché 13 hitu dung trong viéc diéu tri bénh ung thu.
Céc bénh ung thu 1am vi du bao gbm ung thu bang quang, ung thu vy, ung thu cd
tir cung, ung thu rudt dai truc trang, ung thu rudt non, ung thu rudt két, ung thu
truc trang, ung thu hu moén, ung thu mang trong tr cung, ung thu da day, ung thu
dAu va cb (vi dy, ung thu thanh quan, ha hau, mii hiu, miéng hau, moi va miéng),
ung thu than, ung thu gan (vi dy, caxinom té bao gan, caxinom té bao dudng mat),
ung thu phdi (caxinom tuyén, ung thu phdi t& bao nho va caxinom phdi té bao
khong phai t& bao nhd, caxinom té bao nho va t& bao khong phai té bao nh,
caxinom phé quan, u tuyén phé quan, u nguyén bao mang phéi-phéi), ung thu
budng tring, ung thu tuyén tién liét, ung thu tinh hoan, ung thu tr cung, ung thu
thuc quan, ung thu tui mat, ung thu tuy (vi du caxinom tuy ngoai tiét), ung thu da
day, ung thu tuyén gidp, ung thu tuyén can gidp, ung thu da (vi dy, caxinom té
bao vay, sacom Kaposi, ung thu da t8 bao Merkel), va ung thu ndo (vi dy,u t€ bao

hinh sao, u nguyén bao tuy, u mang néo that, u than kinh ngoai bi, u tuyén ting).

Céc bénh ung thu khac cd thé duoc diéu tri bang céc hop chét theo séng
ché bao gdm ung thu xuong, ung thu ndi nhan, ung thu phu khoa, ung thu hé ndi
tiét, ung thu tuyén thuong thén, sacom md mém, ung thu niéu dao, ung thu duong
vat, ung thu tuyén yén, ung thu va bo ba &m tinh (TNBC) va ung thu do mdi

truong gay ra bao gbm ung thu do amiang gay ra.

Céc bénh ung thu vi du khéac bao gém céac khdi u 4c tinh tao mau nhu nhu
bénh bach cAu hodc u lympho, da u tiy, u lympho té bao lympho man tinh, bénh
bach ciu té bao T & ngudi truéng thanh, u lympho té bao B, u lympho t6bao T &
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da, bénh bach céu tiy bao cép tinh, u lympho thé Hodgkin hodc khong phai thé
Hodgkin, khéi u tan sinh ting sinh tuy xuwong (vi du, bénh da hdng cau, ting tiéu
cAu ban chét va xo héa tiy xuong nguyén phat), bénh ting globulin dai phan tir
trong mau Waldenstrom, u lympho té bao 16ng, u lympho tiy xwong man tinh, u
lympho nguyén bao lympho cap tinh, u lympho lién quan dén bénh AIDS va u
lympho Burkitt.

Céc bénh ung thu khic c6 thé duoc diéu tri bang cac hop chat theo sang
ché bao gém cac khoi u ¢ mat, u nguyén bao than kinh dém, u hac sac to, sacom

co van, sacom lympho, va sacom xuong.

Céc muébi theo sang ché cling c6 thé hitu ich trong viéc tc ché sy di can cla
Kkhéi u.

Theo mét sb phuong an, céc bénh va céc d4u hiéu c6 thé duoc diéu tri bang
cach str dung céc hop chét theo séng ché bao gdm, nhung khong gidi han & ung
thy mau, sacom, ung thu phdi, ung thu duong da day rudt, ung thu duong sinh
duc niéu, ung thu gan, ung thu xuong, ung thu hé than kinh, ung thu phu khoa,
ung thu da.

Céc bénh ung thw mau 14y 1am vi du bao gdm u lympho va bénh bach cau
nhu bénh bach ciu nguyén bio lymphd cap tinh (ALL), bénh bach cAu nguyén
bao tiy cAp tinh (AML), bénh bach ciu tién tity bao cép tinh (APL), bénh bach
cAu lympho bao man tinh (CLL), u lympho té bao lympho nho (SLL), bénh bach
cdu tiiy bao man tinh (CML), u lympho té bao B 16n lan toa (DLBCL), u lympho
té bao vo (MCL), u lympho ving ria (MZL), u lympho khong phai thé Hodgkin
(bao gébm NHL tai phat hodc dai dang), u lympho nang (FL), u lympho thé
Hodgkin, u lympho nguyén bao lympho, cac bénh tang sinh tiy xuwong (vi dy, X0
héa tiry xuong nguyén phat (PMF), bénh da hong ciu (PV), chimg tang tiéu cau
béan chit (ET)), hoi chitng loan san tiy (MDS), u lympho nguyén bao lympho cap
tinh t& bao T (T-ALL), da u tiy xuwong, u lympho té bao T & da, u lympho té bao
T ngoai bién, bénh ting globulin dai phan tir trong méau Waldenstrom, u lympho

té bao 16ng, u lympho tity xwong man tinh va u lympho Burkitt.
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Céc bénh sacom lay 1am vi du bao gom sacém sun, sacoOm Ewing, sacOm
xuong, sacdm co van, sacom mach mau, sacOm x0, sacOm md, u niém, u co van,

sacOm co van, u X0, U md, u md thira, va u quai.

Cac bénh ung thu phéi 14y 1am vi du bao gbm ung thu phdi khong phai té
bao nho (NSCLC), ung thu phéi té bao nho, caxinom phé quan (t8 bao vay, té bao
nhdé khong duoc biét hoa, té bao 16n khong duge biét hoéa, caxinom tuyén),
caxinom phé nang (tiéu phé quan), u tuyén phé quan, u md thira sun, va u trung
biéu mo.

Céc bénh ung thu duong da day rudt 1€'1y lam vi du bao gém cdc bénh ung
thu thuc quan (caxinom t€ bao vay, caxinom tuyén, sacém co tron, u lympho), da
day (caxinom, u lympho, sacom co tron), tuyén tuy (caxinom tuyén éng, u dao
tuy, u tiét glucagon, u tiét gastrin, khéi u carcinoid, hoi ching vipoma), rudt nho
(caxinom tuyén, u lympho, khdi u carcinoid, sacom Kaposi, u co tron, u mach, u
m&, u xo thin kinh, u x0), ruét 16n (caxinom tuyén, u tuyén hinh éng, u tuyén

16ng nhung, u md thira, u co tron), ung thu rudt dai truc trang va ung thu éng mat.

Céc bénh ung thu dudng sinh duc niéu 14y 1am vi du bao gdm ung thu thén
(caxinom tuyén, khéi u Wilm [u nguyén bao than], caxinom té bao than), bang
quang va niéu dao (caxinom té bao vay, caxinom té bao chuyén tiép, caxinom
tuyén, caxinom dudng nigu), tuyén tién liét (caxinom tuyén, sacom), va tinh hoan
(u tinh seminom, u quai, caxinom phdi, caxinom quai 4c tinh, caxinom mang dém,

sacOm, caxinom té bao k&, u xo, u tuyén xo, nhiéu khoi u tuyén, u md).

Cé4c bénh ung thu gan lay lam vi du bao gém u gan (caxinom té bao gan),
caxinom dudng mat, u nguyén bao gan, sacom mach mau, u tuyén t€ bao gan, va

u mach.

Céc bénh ung thu xuong 14y 1am vi du bao gdm vi dy, sacdm sinh xuong
(sacOm xuong), sacOm X0, U mo bao soi 4c tinh, sacdm sun, sacom Ewing, u
lympho éc tinh (sacom té bao ludi), da u tuy xuong, u nguyeén sdng té bao khéng
15 4c tinh, u xwong sun (ché)i xuong sun), u sun lanh tinh, u nguyén bao sun, u X0
sun nhay, u xuong md tidn cbt, va cac khdi u té bao khéng 16.
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Céc bénh ung thu hé than kinh 14y 1am vi du bao gdm ung thu xuong so (u
xuong, u mach, u hat, u vang, vién xuong bién dang), mang ndo (u mang ndo,
sacom mang no, chimg tang sinh than kinh dém), ndo (u té bao hinh sao, u nguyén
tuy bao, u than kinh dém, u mang néo thit, u té bao mam (u tuyén tiing), u nguyén
bao than kinh dém, u nguyén bao than kinh dém da dang, u than kinh dém it nhanh,
u té bao Schwann, u nguyén bao vong mac, cac khéi u bam sinh), va tay séng (u
xo than kinh, u mang ndo, u than kinh dém, sacom), cling nhu u nguyén bao than
kinh, bénh Lhermitte-Duclos, u tdn sinh hé than kinh trung wong (CNS), u lympho
CNS nguyén phat va khdi u hé cot sdng.

Céc bénh ung thu duong phu khoa 1y 1am vi du bao gbm ung thu t cung
(caxinom mang trong tir cung), c¢b tir cung (caxinom cd tir cung, loan san cd tir
cung tién u), budng trimg (caxinom budng trimg (caxinom tuyén nang thanh dich,
caxinom tuyén nang tiét niém dich, caxinom chua duoc phan loai), u té bao 16p
hat-vo, u té bao Sertoli-Leydig, u loan phat té bao mim, u quéi 4c tinh), am ho
(caxinom té bao vay, caxinom noi biéu mé, caxinom tuyén, sacOm X0, u hic séc
t5), 4m dao (caxinom té bao sang, caxinom té bao vay, sacom hinh trum (sacém

co van phoi), va ong dan tring (caxinom).

Céc bénh ung thu da lay lam vi du bao gom u hdc sac t0, caxinom t& bao
d4y, caxinom t€ bao vay, sacom Kaposi, ung thu da té bao Merkel, cac vet cham

bat thuong — u budu moc trén da, u mg, u mach, u xo da, va u sui.

Céc bénh ung thu dau va cd 1ay lam vi dy bao gdbmu nguyén bao than kinh
dém, u héc sic t0, sacém co véan, sacom lympho, sacOm xwong, caxinom té bao
vay, caxinom tuyén, ung thu miéng, ung thu thanh quan, mili hong, ung thu mii

va canh miii, ung thu tuyén gidp va tuyén can giap.

Theo mot sé phuong 4n, sing ché dé xuit phuong phap diéu tri caxinom té
bao gan & bénh nhin cAn diéu tri bénh nay, bao gém budc cho bénh nhan nay su
dung mubi ciia Hop chét c6 Cong thirc I hoac mudbi ctia hop chit c6 Cong thue II,
hodc ché pham bao gdm mubi ctia hop chit c6 Cong thic I hodc mudi ciia hop

chét c6 Cong thirc IL.
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Theo mot sb phuong 4n, sing ché d& xuit phuong phép diéu tri sacom co
vén, ung thur thuc quan, ung thu vii, hodc ung thu dAu va cb, & bénh nhan can didu
tri bénh nay, bao gém budc cho bénh nhan nay st dung mudi cta Hop chét ¢6
Cong thuc I hodc mudi caa hop chét c6 Cong thire 11, hodc ché phim bao gbm

mubi ctia hop chit 6 Cong thirc I hodc mubi ctia hop chét c6 Cong thirc II.

Theo mdt s6 phuong 4n, sing ché dé xuét phuong phip diéu tri ung thu,
trong d6 bénh ung thu ndy dugc chon tir ung thur té bao gan, ung thu v, ung thu
bang quang, ung thu rudt dai tryc trang, u héc séc t6, u trung biéu md, ung thu
phdi, ung thu tuyén tién liét, ung thu tuy, ung thu tinh hoan, ung thu tuyén giap,
caxinom té bao vy, u nguyén bao than kinh dém, u nguyén bao than kinh, ung

thu tr cung, va sacém co van.

Céc kinaza tyrosin thu th8 TAM nhém dich c6 thé tao ra cach tiép can tri
liéu d8 diéu tri cac bénh do virut (T Shibata, et al. The J ournal of Immunology,
2014, 192, 3569-3581). Séng ché dé xuét phuong phap diéu tri cdc bénh nhiém
trung nhu cac bénh nhiém virut. Phuwong phap nay bao gdm buéc cho bénh nhan
can didu tri bénh ding lwong c6 hidu qua trong tri lidu cia mubi cia Hop chét c6
Cong thuc I hodc mudi cta hop chit c6 Cong thic II, hodc ché phim bao gdm

mubi cua hop chét c6 Cong thirc I hodc mubi ctia hop chit c6 Cong thie I

Céc vi du vé céac virut gy ra nhiém tring c6 thé duoc didu tri bing cac
phuong phéap theo sang ché bao gdm, nhung khong gidi han & virut gy suy giam
mién dich & ngudi, virut gdy u nht & nguoi, virut gay cum, virut viém gan A, B,
C hoac D, adenovirut, poxvirut, virut herpes don, xytomegalovirut, virut gay hoi
chimg h6 hip cép tinh ning, virut ebola, virut Marburg va virut s&i. Theo mét s6
phuong an, virut gy nhidm tring c6 thé didu tri bang cac phuong phép theo séng
ché bao gdm, nhung khéng gidi han ¢, virut géy viém gan (A, B, hodc C), virut
herpes (vi du, virut VZV, HSV-1, HAV-6, HSV-II, va CMV, Epstein Barr),
adenovirut, virut gay cum, flavivirut (vi du: virut West Nile, s6t xuét huyét
dengue, viém ndo virut do ve gay ra, sét vang, Zika), echovirut, rhovovirut, virut

coxsackie, cornovirut, virut hgp bao ho hap, virus gy quai bi, virut rota, virut s01,
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virut rubella, virut parvo, virut vaccinia, virut HTLV, virut gay sbt xuit lluyét
dengue, virutpapilloma, virut molluscum gay u mém, vi rat bai liét, virut dai, virut

JC va virut gy viém ndo arbovirut.

Theo mdt s6 phuwong 4n, séng ché d& xuit phuong phap diéu tri chung tao
huyét khéi (J.M.E.M. Cosemans et al. J. of Thrombosis and Haemostasis 2010, 8,
1797-1808 va A. Angelillo-Scherrer et al. J. Clin. Invest. 2008, 118, 583-596).

Céc liu phap két hop

MGt hodc nhiéu tac nhan duge phém hodc phuong phap diéu tri khac, vi du
nhu, cac tac nhan chéng virut, tdc nhan hoa tri liéu hodc tdc nhan chdng ung thu
khac, cdc chat tang cuong mién dich, chit trc ché mién dich, liéu phép xa tri, véc-
xin chéng khdi u va chéng virut, liéu phéap xytokin (vi du, IL2, GM -CSF, v.v.)
va/hodc cac chét e ché kinaza tyrosin ¢4 thé duoc st dung két hop véi céc hop
chit c6 Cong thirc (I) hodc hop chit nhu duoc mo ta trong ban mo ta nay dé didu
tri cac bénh, 161 loan hodc tinh trang bénh lién quan dén TAM. Céc chit nay co
thé dwoc két hop véi cc muéi theo sang ché (vi dy, céc mudi cua cac hop chat c6
Cong thuc I va II) & dang lidu lugng duy nhét, hodc cac tdc nhan nay c6 thé dugc

st dung déng thoi hodc 14n lugt dudi dang cac dang lidu riéng biét.

Céc tac nhan chéng virut thich hop dugc du tinh d& sir dung két hop véi
cac mubi theo sang ché c6 thé bao gém céc chét e ché enzym phién m3 ngugc
nucleozit va nucleotit (NRTI), cdc chit tc ché enzym phién ma ngugc khong

nucleozit (NNRTI), cac chét tc ché proteaza va céc chét chdng virut khéc.

Céac NRTI thich hgp vi du bao gdm zidovudin (AZT); didanosin (ddl);
zalcitabin (ddC); stavudin (d4T); lamivudin (3TC); abacavir (1592U89); adefovir
dipivoxil  [bis(POM)-PMEA]; lobucavir  (BMS-180194); BCH-10652;
emitricitabin [(-)-FTC]; beta-L-FD4 (cling dugc goi la beta-L-D4C va duoc dat
tén 13 beta-L-2', 3'-dicleoxy-5-flo-cytiden); DAPD, ((-)-beta-D-2,6,-diamino-
purin dioxolan); va lodenosin (FddA). Cac NNRTI thich hop dién hinh bao gbém
nevirapin (BI-RG-587); delaviradin (BHAP, U-90152); efavirenz (DMP-266);
PNU-142721; AG-1549; MKC-442 (1-(etoxy-metyl)-5-(1-metyletyl)-6-
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(phenylmetyl)-(2,4(1H,3H)-pyrimidindion); va (+)-calanolit A (NSC-675451) va
B. Céc chét (rc ché proteaza thich hop dién hinh bao gdm saquinavir (Ro 31-8959);
ritonavir (ABT-538); indinavir (MK-639); nelfnavir (AG-1343); amprenavir
(141W94); lasinavir (BMS-234475); DMP-450; BMS-2322623; ABT-378; va
AG-1 549. C4c téc nhan chéng virut khac bao gbm hydroxyure, ribavirin, IL-2,
IL-12, pentafuzit va Yissum Project No.11607.

Céac tac nhan thich hop dé sit dung két hop véi cac mudi theo sang ché dé
diéu tri ung thu bao gdm c4c tAc nhén hoa tri li¢u, liéu phap diéu tri ung thu nhdm
dich, lidu phap mién dich hodc liéu phép chiéu xa. Céc muéi theo sang ché co thé
13 hitu hiéu khi két hop véi cac thudc chéng hooc-mén dé diéu tri ung thu va va
cac khdi u khac. Céc vi dy thich hop la céc chét chéng estrogen bao gbm nhung
khong giéi han & tamoxifen va toremifen, cac chét trc ché aromataza bao gém
nhung khong gi6i han & letrozol, anastrozol, va exemestan, Cac
adrenocorticosteroit (vi du prednison), cac progestin (vi du megastrol axetat), va
céc chét dbi khang thu thé estrogen (vi du fulvestrant). Cac chét chéng hooc-mon
thich hop duoc st dung dé diéu tri ung thu tuyén tién liét va cdc bénh ung thu
khéc ciing c6 thé duge két hop véi cac hop chét theo sang ché. Cac chét nay bao
gdm céc chit chdng androgen bao gébm nhung khong gidi han 6 flutamit,
bicalutamit, va nilutamit, cac chét twong ty hooc-mdn giai phéng hooc-mon kich
thich hoang thé (LHRH) bao gdm leuprolit, oserelin, triptorelin, va histrelin, cac
chét @i khang LHRH (vi du degarelix), cdc chit phong bé thy thé androgen (vi

du enzalutamit) va c4c chat irc ché qué trinh san xuit androgen (vi du abirateron).

Céc mubdi theo sang ché c6 thé dugc két hop v6i hodc theo trinh tu v6i cac
tac nhéan khac chéng lai cac kinaza thu thé mang dic biét cho nhitng bénh nhan da
phét trién su khang liéu phdp nhim muc tiéu nguyén phat hodc méc phai. C4c tac
nhan tri liéu nay bao gdm cic chét tic ché hodc cac khang thé chéng lai EGFR,
Her2, VEGFR, c-Met, Ret, IGFR1, PDGFR, FGFRI, FGFR2, FGFR3, FGFR4,
TrkA, TrkB, TrkC, ROS, c-Kit, hodc Flt-3 va chéng lai c4c protein kinaza dung
hop lién quan dén ung thu nhw Ber-Abl va EML4-Alk. Cac chit trc ché chéng lai
EGFR bao gdm gefitinib va erlotinib, va cac chét tc ché chdng lai EGFR/Her2
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bao gdm nhung khéng gidi han & dacomitinib, afatinib, lapitinib va neratinib. Cac
khang thé chdng lai EGFR bao gdm nhung khong gi¢i han ¢ cetuximab,
panitumumab va necitumumab. Cac chét e ché cta c-Met c6 thé duoc st dung
két hop véi cic chit e ché TAM. Cac chit trc ché nay bao gdm céc
onartumzumab, tivantnib, va INC-280. Cac chét chéng lai FGFR bao gdm nhung
khong gidi han & AZD4547, BAY1187982, ARQO87, BGJ398, BIBF1120,
TKI258, lucitanib, dovitinib, TAS-120, INJ-42756493, va Debio1347. Cac chat
chéng lai Trks bao gdm nhung khdng giéi han ¢LOXO-101 va RXDX-101. Céc
chét chéng lai Abl (hoic Ber-Abl) bao gdm imatinib, dasatinib, nilotinib, va
ponatinib va céc chét chéng lai Alk (hoac EML4-ALK) bao gom crizotinib.

Céc chét rc ché tao mach ¢ thé hiéu nghiém trong mot s6 khdi u khi két
hop véi thue tre ché TAM. Céc chét niy bao gdm céc khang thé chdng lai VEGF
hodc VEGFR hodic céc chét e ché kinaza ciia VEGFR. Céc khang thé hodc cac
protein tri liéu khac chdng lai VEGF bao gdm bevacizumab va aflibercept. Cac
chét e ché kinaza ctia VEGFR va céc chét rc ché chdng tao mach khéc bao gbm
nhung khong gi6i han ¢ sunitinib, sorafenib, axitinib, cediranib, pazopanib,

regorafenib, brivanib, va vandetanib

Su hoat hda cac con dudong truyén tin hiéu ndi bao 1a thuong xuyén & bénh
ung thu, va céc tdc nhén nhim dich céc thanh phan ciia cdc con duong ndy da
duoc két hop véi cac tac nhan nhim dich thu thé dé tang cudong dd hiéu nghiém
va giam sy khéng liéu phép. Céc vi du v& c4c tac nhan c6 thé dugc két hop vdi
céc hop chat theo séng ché bao gém cic chét tc ché con duong PI3K-AKT-
mTOR, cac chét tc ché con duong Raf-MAPK, céc chét trc ché con dudong JAK-
STAT, c4c chit trc ché Pim kinaza va céc chét e ché protein chaperon va tién

trinh chu ky té bo.

Cé4c tac nhan chdng lai kinaza PI3 bao gébm nhung khong giéi han ©
pilaralisib, idelalisib, buparlisib, va IPI-549. Theo mot s6 phuong 4n, céc chat tic
ché PI3K 14 chon loc dbi v6i PI3K alpha, PI3K beta, PI3K gama hodc PI3K delta.

Céc chit (tc ché mTOR nhu rapamyxin, sirolimus, temsirolimus, va everolimus

44

44/156



47413

¢6 thé duge két hop véi cac chét tic ché kinaza TAM. Céc vi du thich hop khac
bao gdm nhung khong gii han ¢ vemurafenib va dabrafenib (cac chit trc ché Raf)
va trametinib, selumetinib v GDC-0973 (cac chit trc ché MEK). C4c chit tc ché
mot hodc nhiéu JAK (vi du, ruxolitinib, baricitinib, tofacitinib), Hsp90 (vi du,
tanespimyxin), cac kinaza phu thuge xyclin (vi duy, palbociclib), PARP (vi du,
olaparib), va cac proteasom (vi du, bortezomib, carfilzomib) ciing c6 thé duoc két
hop vdi céc hop chat theo sang ché. Theo mot s6 phuong én, chét e ché JAK
chon loc déi véi JAK1 hon véi JAK2 va JAK3. Céo tac nhan chong lai cdc kinaza
Pim bao gém nhung khong gidi han & LGH447, INCB053914, va SGI-1776.

Céc tac nhan thich hop khéc dé st dung két hop véi céc mudi theo sang ché
bao gém ca cac dang két hop hoa tri liéu nhu cac vach boi trén co s platin dugc
st dung trong ung thu phéi va cac khdi u ran khac (cisplatin hodc carboplatin cong
gemcitabin; cisplatin hodc carboplatin cdng docetaxel; cisplatin hodc carboplatin
cdng paclitaxel; cisplatin hodc carboplatin cong pemetrexed) hodc gemcitabin

cOng céc hat dugc gén két voi paclitaxel (Abraxane®).

Céc tac nhan hoa tri liéu thich hop hodc cac chét chng ung thu khac bao
gbm, vi du, céc tac nhan alkyl hoa (bao gdm, nhung khong chi gidi han & cac mu
tac nito, cac dAn xuit etylenimin, céc alkyl sulfonat, cac nitrosoure va céc triazen)
nhy mu tac uraxil, chlormethin, xyclophosphamit (Cytoxan™), ifosfamit,
melphalan, chlorambuxil, pipobroman, trietylen-melamin,  trietylenthio-
phosphoramin, busulfan, carmustin, lomustin, streptozoxin, dacarbazin, va

temozolomit.

Céc tac nhan thich hop khac dé str dung két hop véi cac mudi theo sang ché
bao gdm: dacarbazin (DTIC), tlly y cung Vi c4c thude hoa tri khac nhu carmustin
(BCNU) va cisplatin; thudt ngir “ché d6 Dartmouth”, va ¢6 chia DTIC, BCNU,
cisplatin va tamoxifen; dang két hop cua cisplatin, vinblastin, va DTIC; hoac
temozolomit. Cac hop chét duoc dé xuit trong ban md ta nay cling co thé dugc
két hop véi cac loai thudc tri lidu mién dich, bao gém c4 cac xytokin nhu

interferon alpha, interleukin 2, va cac chit trc ché yéu t6 hoai tir khéi u (TNF).
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Céc tac nhan héa tri liéu thich hop hodc céc chét chéng ung thu khac bao
gdm, vi du, cic chit chdng chuyén héa (bao gdm nhung khong gidi han &, cic
chét dbi khang axit folic, cac chét twong tu pyrimidin, cic chét twong tu purin va
c4c chét e ché adenosin deaminaza) nhu methotrexat, 5-flouraxil, floxuridin,
xytarabin, 6-mercaptopurin, 6-thioguanin, fludarabin phosphat, pentostatin, va

gemxitabin.

Céc tic nhan hoa tri liéu thich hgp hodc cac chét chéng ung thu khdc con
bao gém, vi du, mot s6 san phém tur nhién nhét dinh va cac din xuét cua chung
(vi du, vinca alkaloit, céc thu6c khang sinh chéng khdi u, cac enzym, cac
lymphokin va céc epipodophyllotoxin) nhu vinblastin, vincristin, vindesin,
bleomyxin, dactinomyxin, daunorubixin, doxorubixin, epirubixin, idarubixin,
ara-C, paclitaxel (TAXOL™), mithramyxin, deoxycoformyxin, mitomyxin-C, L-

asparaginaza, cac interferon (ddc biét 1a IFN-a), etopozit, va tenipozit.

Céc chat gy doc té bao khac bao gém navelben, CPT-11, anastrazol,

letrazol, capecitabin, reloxafin, xyclophosphamit, ifosamit, va droloxafin.

Ciing thich hop la céc chét gay doc té bao nhu epidophyllotoxin; enzym
chéng khdi u tan tao chit e ché topoisomeraza; procarbazin; mitoxantron; cac
phitc hop phéi tri platin nhu cis-platin va carboplatin; cac chit cai bién phan tmg
sinh hoc; cac chit e ché taing trudng; cac tac nhan tri lidu chéng hooc-mon;

leucovorin; tegafur; va cac yéu t6 ting trudng tao mau.

(Céc) tac nhan chdng ung thu khac bao gdm cac liéu phap khang thé nhu
trastuzumab (Herceptin), cdc khang thé d6i véi cac phan tir ddng kich thich nhu
CTLA-4, 4-1BB va PD-1, hoiic céc khang thé doi véi céc xytokin (IL-10, TGF-,
V.V.).

Céc tac nhan chéng ung thu khac bao gdm cic chat wc ché CSFIR
(PLX3397, LY3022855, v.v.) va cdc khang thé CSFIR (IMC-CS4, RG7155,
V.V.).

Céc tac nhan chéng ung thu khac bao gbdm céc chat e ché BET

(INCB054329, OTX015, CPI-0610, v.v.), cac chét trc ché LSD1 (GSK2979552,
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INCB059872, v.v.), cac chit @rc ché HDAC (panobinostat, vorinostat, v.v.), cac

chét e ché ADN metyl transferaza (azacitidin va decitabin), va cac chét diéu bién

biéu sinh khac.

Céc tac nhan chéng ung thu khéc bao gdm chit trc ché Bcl2 ABT-199, va
chét rc ché protein ho Bcl-2 khéc.

Céc tac nhan chdng ung thu khac bao gdm chit trc ché kinaza thu thé TGF
beta nhu LY2157299.

Céc tac nhan chdng ung thu khéc bao gdm chét ttc ché BTK nhu ibrutinib.

Céc tac nhan chéng ung thu khac bao gdm céc chit e ché con dudng beta

catenin, cc chét e ché con dudng notch va cac chat tre ché con duong hedgehog.

Céc tic nhan chng ung thu khac bao gdm cic chét Grc ché cac kinaza lién
quan dén rdi loan ting sinh té bao. Cac kinaza ndy bao gdm nhung khong gi6i han
& Aurora-A, CDK1, CDK2, CDK3, CDKS, CDK7, CDK8., CDKO9, céc kinaza thu
thé ephrin, CHK1, CHK2, SRC, Yes, Fyn, Lck, Fer, Fes, Syk, Itk, Bmx, GSK3,
JNK, PAK1, PAK2, PAK3, PAK4, PDK1, PKA, PKC, Rsk va SGK.

Céc tac nhan chdng ung thu khac cling bao gbm céc chét phong bé qua trinh
di cu té bao mién dich nhu cac chét d6i khang cac thu thé chemokin, bao gdm

CCR2 va CCRA4.

Céc tac nhan chéng ung thu khéc ciing bao gdm cic chit 1am gia ting hé

mién dich nhu céc ta chit hoic chét chuyén té bao T nudi dudng.

Céc vic-xin chéng ung thu bao gdm céc té bao dudi gai, cac peptit téng

hop, céac vac-xin AND, va céc virut tai to hop.

Mot hodc nhidu cac chit e ché diém kiém soat mién dich bd sung c6 thé
duoc st dung két hop véi mudi nhu dwoc md ta trong ban md ta nay dé didu tri
cac bénh, cac 161 loan hoidc céc tinh trang lién quan dén TAM. Cac chét irc ché
di8m kidm soat mién dich 1éy lam vi du bao gém céc chat trc ché chéng lai céc
phan tu didm kidm soat mién dich nhuw CD20, CD27, CD28, CD40, CD122,
CDY96, CD73, CD47, 0X40, GITR, CSFIR, JAK, PI3K delta, PI3K gama, TAM,
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arginaza, CD137 (cling dugc goi 12 4-1BB), ICOS, A2AR,B7-H3,B7-H4, BTLA,
CTLA-4, LAG3, TIM3, VISTA, CD96, TIGIT, PD-1, PD-L1 va PD-L2. Theo
mot s phwong én, phan tir didm kiém soat mién dich 1a phan tir diém kiém soét
khich thich duge chon tir CD27, CD28, CD40, ICOS, 0X40, GITR va CD137.
Theo mdt s phuong 4n, phén tir didm kiém soat mién dich 1a phan tir diém kiém
soat e ché duoc chon tir A2AR, B7-H3, B7-H4, BTLA, CTLA-4, IDO, KIR,
LAG3, PD-1, TIM3, CD96, TIGIT, v VISTA. Theo mdt s6 phuong 4n, cdc mudi
duoc d& xuit trong ban md ta nay co thé duoc sit dung két hop véi mot hodc nhiéu
chét dugc chon tir céc chét tc ché KIR, cac chét trc ché TIGIT, céc chét e ché
LAIR1, cac chét trc ché CD160, cac chit e ché 2B4 va cac chit tic ché TGFR
beta.

Theo mdt sb phuong 4n, chat e ché phén tir diém kiém soat mién dich 12

khéng thé khang PD1, khang thé khang PD-L1, hodc khing thé khdng CTLA-4.

Theo mdt sb phuong 4n, chit e ché phén tir diém kiém soat mién dich 1a
chét e ché PD-1, vi du, khang thé don dong khang PD-1. Theo mot s6 phuong
4n, khang thé don dong khang PD-1 1a nivolumab, pembrolizumab (cling dugc
goi 1a MK-3475), pidilizumab, SHR-1210, PDRO01, hoic AMP-224. Theo mdt
s6 phuong én, khidng thé don dong khang PD-1 1a nivolumab, pembrolizumab,
hodc PDR0O01. Theo mdt sd phuong 4n, khang thé khang PD1 13 pembrolizumab.

Theo mot s& phuong 4n, chit e ché phan tu diém kiém so4t mién dich 1a
chét trc ché PD-L1, vi du, khang thé don dong khang PD-L1. Theo mot s6 phuong
4n, khang thé don dong khang PD-L1 1a BMS-935559, MEDI4736, MPDL3280A
(cling dugc goi 1a RG7446), hodc MSB0010718C. Theo mét s6 phuong an, khang
thé don dong khing PD-L1 la MPDL3280A (atezolizumab) hodc MEDI4736
(durvalumab).

Theo mét s phuong 4n, chat tic ché phan tir diém kiem soat mién dich 1a
chat e ché CTLA-4, vi du, khang thé khang CTLA-4. Theo mot s6 phuong én,
khéng thé khang CTLA-4 12 ipilimumab hodc tremelimumab.

Theo mdt s6 phuong 4n, chit e ché phan tr didm kiém soat mién dich la
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chét trc ché LAG3, vi du, khang thé khing LAG3. Theo mot s6 phuong 4n, khéng
thé khang LAG3 1a BMS-986016 hoac LAG525.

Theo mdt sé phuong 4n, chét trc ché phén tir diém kiém soat mién dich l1a
chit e ché GITR, vi du, khang thé khang GITR. Theo mét s6 phuong 4n, khang
thé khang GITR 12 TRX518, MK-4166, INCAGNO01876 hoac MK-1243.

Theo mot s& phuong 4n, chit &c ché phan tir diém kidm soat mién dich 12
chét e ché 0X40, vi du, khang thé khdng OX40 hodc protein dung hop OX40L.
Theo mot s6 phuong 4n, khéng thé khang OX40 1a MEDI0562, INCAGN01949,
GSK2831781, GSK-3174998, MOXR-0916, PF-04518600 hodc LAG525. Theo
mdt s6 phuong 4n, protein dung hop OX40L 1a MEDI6383.

Theo mét sé phuong an, chit wrc ché phén ti diém kiém soat mién dich la
chét @ ché CD20, vi du, khéng thé khang CD20. Theo mot s6 phuong 4n, khang
thé khéng CD20 13 obinutuzumab hodc rituximab.

Céc mubi theo sang ché c6 thé duogc sir dung két hop véi cac khang thé dac
hiéu kép. Theo mot s6 phuong én, mot trong cac mién cua khang thé dic hiu kép
nhim dich thu thé PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3, LAG3, CD137,
ICOS, CD3 hoac TGFp.

Céc mudi theo sang ché c¢ thé duoc st dung két hop véi mot hodc nhiéu
tac nhan dé diéu tri cac bénh nhu bénh ung thu. Theo mot s6 phuong an, tic nhan
nay 14 tdc nhan alkyl hoa, chét tic ché proteasom, corticosteroit, hodc hodc tac
nhin didu bién midn dich. Cac vi du vé tdc nhén alkyl héa bao gbm
xyclophosphamit (CY), melphalan (MEL), va bendamustin. Theo mét s6 phuong
an, chét rc ché proteasom 1a carfilzomib. Theo mot s phwong én, corticosteroit
1a dexamethason (DEX). Theo mot $0 phuong an, tac nhan diéu bién mién dich la

lenalidomit (LEN) hodc pomalidomit (POM).

Cé4c mudi theo séng ché ¢ thé duoc két hop véi tac nhan gay mién dich
khac, nhu cac té bao ung thu, cac khang nguyén khdi u da duoc tinh sach (bao
gém protein tai td hop, cc peptit va cdc phén tu carbohydrat), cac té bao va cac
té bao duge chuyén nhiém véi cac gen mé hoa cac xytokin kich thich mién dich.
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Céc vi du khong gidi han pham vi sang ché v& véc-xin khdi u ¢6 thé duge st dung
bao gdm cic peptit cua cac khang nguyén u héc séc t§, nhu cac peptit cua gp100,
cac khang nguyén MAGE, Trp-2, MARTI va/hoic tyrosinaza, hodc cac té bao
khéi u dwoc chuyén nhiém dé biéu hién xytokin GM-CSF.

Cac mudi theo sang ché cé thé duoc st dung két hop vdi phac d6 vic-xin
dé diéu tri bénh ung thu. Theo mot sb phuong an, cac té bao khdi u duoc tai nap
dé biéu hién GM-CSF. Theo mot s6 phuong 4n, cac vic-xin khéi u bao gém céc
protein tir virut lién quan dén cac bénh ung thu & ngudi nhu virut gdy u nhi &
ngudi (HPV), virut gdy viém gan (HBV va HCV) va virut giy bénh sacom herpes
Kaposi (KHSV). Theo mot s6 phwong én, cac muéi theo sang ché c6 thé duogc st
dung két hop v6i khang nguyén déc hiéu khéi u cac protein sb¢ nhiét duogc phan
1ap tr chinh md khdi u. Theo mot sd phuong an, cac mudi theo sang ché cé thé
duoc két hop véi liéu phap midn dich st dung cdc té bao dudi gai dé hoat héa cac

phan g chéng khéi u manh.

Cac mudi theo sang ché c6 thé duge st dung két hop véi cdc peptit vong
16n dac hiéu kép nhém dich céc té bao tic dong biéu hién thy thé Fc alpha hodc
Fc gama chdng lai cic t& bao khéi u. Cac mudi theo sang ché cling c6 thé dugc

két hop véi céc peptit vong 16n hoat hoa phan Ung mién dich cta thé chi.

Céc mudi theo sang ché cé the dugc sir dung ket hop véi cac chat trc che

arginaza, vi du CB-1158.

Cac mudi theo sang ché co thé duoc st dung két hop véi mot hodc nhiéu
céc chét rc ché enzym chuyén hoéa. Theo mot s6 phuong an chat tc ché enzym
chuyén héa 12 chét e ché hoic IDO1, TDO hodc arginaza. Céc vi du vé cac chat

tic ché IDO1 bao goém epacadostat va NGLI19.

Cac mudi theo sdng ché c6 thé dugc st dung két hop v6i phuong phap ghép

tay xuong dé diéu tri nhicu khoi u c6 ngudn goc tao mau.

Céc mubi theo sang ché c6 thé duoc sir dung lam thudc chéng dong mau
nhu mot tdc nhan don 1€ hodc két hop véi céc chét chéng dong mau khdc bao gbm
nhung khong gidi han & apixaban, dabigatran, edoxaban, fondaparinex, heparin,
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rivaroxaban, va warfarin.

Céc phuong phap sir dung an toan va hiéu qua hiu hét cac tic nhan héa tri
lidu nay dugc biét ddi véi ngudi cé hidu biét trung binh trong linh vuc ndy. Ngoai
ra, viéc str dung céc tdc nhan nay dugc md ta trong cac tai liéu chuan. Vi du, viéc
stt dung céc chat ndy dugc mo ta trong tai liéu “Physicians' Desk Reference”
(PDR, vi du, xuft ban nam 1996, Medical Economics Company, Montvale, NJ),

ban md ta ctia tai liéu nay duoc dua toan bd vao bing cach vién dan.
Céc cdng thirc bao ché duge pham va cc dang li€u luwong

Khi dugce st dung lam dugc phém, cac mubi duoc dé xuét & day co thé
duge stt dung dudi dang cac ché phim dugc, 1a dang két hop caa hop chat duoc
dé xuit & day, hoic mubi duge dung cua nd va it nhét 12 mot chat mang duge
dung. Cac ché phim nay c6 thé duoc bao ché theo cach da biét trong linh vuc
duoc phém, va c6 thé duoc sir dung theo nhiéu cach khac nhau, tiry thudc vao viéc
diéu tri khu trd hodc toan than dugc mong mudn va vao ving duoc diéu tri. Viéc
stt dung c6 thé 1a dudng khu tri (bao gdm cép vao mét va mang nhay bao gdm
cép trong mili, Am dao va truc trang), duong phéi (vi du, bang céch hit hodc bom
bot hodc khi dung, bao gdm ca bang mdy xong khi dung; duong trong khi quan,
trong miii, biéu bi va qua da), duong mét, dudng miéng hodc ngoai duong ti€u
héa. Cac phuong phap phin phéi vao mit c6 thé bao gbém viéc st dung khu tra
(thudc nho mét), tiém dudi két mac, quanh mét hogc trong dich thuy tinh thé, dat
6ng thong dang bong hodc céc vét gai nhén khoa bng cach phau thudt vao tii két
mac. Viéc sir dung ngoai duong tiéu hoa bao gdm tiém hodc truyén trong tinh
mach, trong d6ng mach, dudi da, trong mang bung hodc trong co; hoic cAp trong
so, vi du, trong v6 hodc trong néo that. Viéc st dung ngoai dudng tiéu hda cd thé
¢ dang mot 1iéu bolus duy nhét, hodc cé thé, vi du, bﬁng m4y bom tuwdi mau lién
tuc. Céc ché phim dugc va dang bao ché dé sir dung khu tra c6 thé bao gom, vi
du cao dan chtra thudc thAm qua da, thudc md, thudc ra, thudc kem, thude gel,
thudc nho giot, thu6c dan, thudc xit, chat 1ong va bot. ChAt mang duoc phém thong

thuong, cac chit nén dang nudc, bot hodc dAu, chét 1am dic va nhiing chét tuong
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tw c6 thé 13 can thiét hodc mong muon.

Séang ché ciing bao gbm cac ché phim duoc c6 chia, dudi dang thanh phan
hoat tinh, mot hodc nhiéu mudi trong sb cac mudi dé cap dén trong ban mo ta nay
(vi du, mudi cia cac hop chét c6 Cong thirc I va II) két hop v6i mot hodc nhiéu
chit mang dugc dung. Khi bao ché c4c ché pham theo séng ché, thanh phan hoat
tinh thuong dugc trdn véi ta duge, duge pha loding vdi t duge hodc dugc bao
trong chit mang nhu vy dudi dang, vi du, vién nang, tai nho, giéy hodc vat dung
khac. Khi t4 dugc dong vai tro lam chét pha lodng, t4 dugc nay co thé 1a vat liéu
rin, ban rin hoic 16ng, hoat dong nhur chét din thudc, chit mang ho#ic moi truong
cho thanh phan hoat tinh. Do d6, cic ché phim nay c6 thé & dang vién nén, vién
tron, bot, vién ngam, tii nhd, vién nhén, cdn ngot, hon dich, nhil dich, dung dich,
xi-10, khi dung (duéi dang chét rén hoic trong mdi trudng long), thudc m& chira,
vi du t8i da 10% khéi lwong ctia hop chit hoat tinh, vién nang gelatin mém va

cung, thudc dan, dung dich tiém v6 trung va bt déng gdi vo trung.

P& bao ché cong thire bao ché, hop chit hoat tinh (hodc céac dang mubi theo
sang ché) c6 thé duoc nghién nhé dé c6 duoc kich thude hat thich hop trude khi
két hop v6i céc thanh phan khac. Néu hop chét hoat tinh 13 vé co ban khong hoa
tan, hop chét ndy c6 thé dugc nghién thanh kich thudc hat nho hon 200 mesh (mét
luéi). Néu hop chét hoat tinh hoa tan dang ké trong nuéc, kich thude hat c6 thé
dwoc didu chinh bang cach nghién dé c6 dugc su phan phdi vé coban 1a ddng nhét

d4ng ké trong cong thirc bao ché, vi du khoang 40 mesh.

Mot s6 vi du vé céc ta duge phu hop bao gém lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bt, gom arabic, canxi phosphat, alginat, tragacanth,
gelatin, canxi silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc,
xi-rd, va metyl xenluloza. Céac cong thirc ché phdm nay c6 thé con bao gdm: cic
chét bbi tron nhu bot hoat thach, magié stearat va dau khoang; céc chit 1am uét;
chét tao nhii dich va tao hon dich; chit bao quan nhu metyl- va cac propylhydroxy-
benzoat; chat 1am ngot; va cac chét tao huong vi. Céac ché phém theo sang ché c6

thé duoc bao ché dé giai phong nhanh chéng, duy tri hode tri hodn thanh phan
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hoat tinh sau khi cho bénh nhan ding bing céch sit dung cac quy trinh da biét dén

trong linh vuc nay.

Céc ché phém 6 thé duogc bao ché dué6i dang liéu lwong don vi, mdi lidu
lugng chira khodng tr 5 dén khoang 100 mg, thong thuong hon 1a khoang 10 dén
khoang 30 mg, thanh phan hoat tinh. Thuat ngi “dang liéu luong don vi” dung dé
chi cac don vi riéng biét vé& mit vat Iy phu hop lam céac lidu luong don nhét cho
db1 twong 12 nguoi va cac dong vat c6 vu khac, mdi don vi chira lugng vat liéu
hoat tinh dugc x4c dinh trudc dugc tinh todn dé tao ra hidu qua diéu tri mong

mubn, két hop véi ta duge duoc dung phi hop.

Cac hop chét hoat tinh c6 thé 13 hitu dung trong khoang lidu luong rong va
thuong duge sir dung véi lugng hiru hiéu cho duge phém. Tuy nhién, can phai
hiéu r%mg luong hop chét thue sy duge sir dung thuong s€ dugc xac dinh boi bac
s, theo cac trudng hop co lién quan, bao gém tinh trang bénh dugc diéu tri, cach
dung thudc duogc lua chon, hop chét thuc té duge sit dung, tudi, trong lugng va
kha ning dap ting cua ting bénh nhan, muc do nghiém trong ctia cc tri¢u chung

cia bénh nhan va cac yéu to tuong tu.

Pé bao ché cac ché phdm thn nhu vién nén, thanh phan hoat tinh chinh dugc
tron véi mot td duge duoc dung dé tao thanh ché phém tidn bao ché dang ran ¢
chtra hon hop ddng nhét caa hop chét theo sang ché. Khi @& cap dén cac tién ché
phim nay 1a ddng nhét, thanh phan hoat tinh thuong dwgc cho phén tan déu trong
toan bd ché phdm sao cho ¢6 thé dé dang phan chia ché pham thanh cac dang lidu
lugng don vi hitu hiéu twong duong nhu vién nén, vién tron va vién nang. Dang
tién bao ché rin nay sau d6 dugc chia nhé thanh cac dang liéu lwong don vi thude
loai nhu duoc md ta & trén cd chira tu, vi duy, tur 0,1 dén khoang 500 mg thanh
phan hoat tinh theo sang ché.

Céc vién nén hodc vién tron theo sang ché c6 thé duoc phu hodc cach khac
dugc tron véi nhau dé tao ra mot dang lidu lwong mang lai loi ich hoat dong kéo
dai. Vi du, vién nén hodc vién tron c6 thé bao gom thanh phdn liéu lwong bén

trong va thanh phan lidu lugng bén ngoai, thanh phin bén ngoai ¢ dang bao gdi
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boc 14y thanh phan bén trong. Hai thanh phan ndy c6 thé dugc phén tach bang 16p
tan trong rudt d& chdng lai phén ra trong da day va cho phép thanh phan bén trong
di qua da day mdt cach nguyén ven vao té trang hodc duoc giai phong mot cach
tri hodn. Mot loat cac vét li€u co thé duoc st dung 1am cac 16p hodc 16p bao tan
trong rudt nhu vay, cac vat liéu do bao gém mot sb axit polyme va céc hdn hop

clia céc axit polyme véi cdc vat liéu nhu senlac, xetyl, va xenluloza axetat

Céc dang long trong d6 cac mubi va cac ché pham theo séng ché c6 thé
dwoc két hop vao dé st dung theo duong miéng hodc tiém bao gbm dung dich
nude, cac xi-rd ¢d huong vi phu hop, hén dich trong nudce hodc dau, va nhil dich
¢6 huong vi véi dau in nhu diu bong, du me, diu dira hogc dau lac, ciing nhu

cdn ngot va cac loai chét dn thudc duge dung tuong tu.

Céc ché phérn dé dung dudng x6ng hit hodc bom bao gbm céc dung dich
va hdn dich trdng cac dung mdi c6 nude hodc hiru co, duge dung, hodc cac hdn
hop cua ching, va bot. Cac ché phim long hodc rn ¢6 thé chira cac ta dugc duoc
dung phti hop nhu duge mé ta & trén. Theo mot s6 phwong én, cac ché pham dugc
ding qua duong miéng hodc duong ho hép qua miii cho tic dung khu tri hoac
toan than. Céc ché phdm c6 thé dugc xong khi dung bang cach sur dung cac khi
tro. Cac dung dich dé xong khi dung c6 thé dugc xong hit truc tiép tir thiét bi xong
khi dung hodc thiét bi x6ng khi dung c6 thé duoc gfm vao nut gac trén mat na hodc
mdy thd ap luc duong ngit quing. Céc céc ché pham dang dung dich, hén dich
hodc bot c6 thé duge st dung qua duong miéng hodc duong mii tir cac thiét bi

phan phéi ché pham mot cach thich hop.

Luong mubi (vi du, mudi cua cac hop chit c6 Cong thirc I va II) hodc ché
phim dugc dung cho bénh nhén s& khac nhau tuy thudc vao cic thanh phan dang
duoc st dung, muc dich cua viéc su dung nhu diéu tri du phong hodc diéu tri
bénh, tinh trang cua bénh nhén, phuong thic sir dung, va cac yéu t6 twong tu.
Trong céc ung dung tri liéu, cac ché phém ¢ thé duoc dung cho bénh nhan da
méc bénh véi lugng du dé chita tri hodc it nhét loai bd mot phﬁn céc triéu chung

ctia bénh va céc bién ching cia bénh. Liéu hitu hiéu s& phu thudc vao tinh trang
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bénh dang duge diédu tri ciing nhu phén doén ctia bac s114m sang thuong truc tuy
thudc vao cac yéu to nhu muc do nghiém trong cua bénh, tudi, cAn nang va tinh

trang strc khée chung cta bénh nhin, va cac yéu t6 twong tu.

Céc ché phdm duoc dimg cho bénh nhan 6 thé & dang cac céc ché pham
dugc dugc mé ta & trén. Cac ché phim nay c6 thé dugc khi tring bing cac k¥
thuat khir tring thong thuong, hodc co thé duoc loc vo trung. Céc dung dich nudce
c6 thé duoc déng gbi dé st dung luon, hodc dugc lam dong kho, ché pham dong
kho nay sé& duoc két hop véi chét mang nudce vo tring trude khi dung. D6 pH cia
céc ché phim chta hop chit thudng s& nam trong khoang tir 3 dén 11, tot hon 13
tir 5 dén 9 va tot nhat 1 tir 7 dén 8. S& can phai hiéu réng viéc str dung mot sO ta
dugc, chit mang hoic chét én dinh dé cap o trén sé din dén su tao thanh mubi

duoc pham.

Liéu luong diéu tri cia hop chét hodc mudi theo séng ché ¢ thé khac nhau
tiy theo, vi du, viéc st dung cu thé ma viéc diéu tri duge thuc hién cho, phuong
thirc st dung hop chit, stc khoe va tinh trang cua bénh nhén va phan doan cua
bac si ké don. Ty 1¢ hodc nc“mg dd cua hop chét hodc mubdi duoc dé xuit & day
trong ché phdm dugc 6 thé thay d6i tiry thudc vao mot s6 yéu t6 bao gdm liéu
lugng, cac dic tinh héa hoc (vi dy, tinh ky nudc) va duong st dung. Vi du, céac
hop chit hodc céc mubi dugc dé xuét & day co thé duoc cung cp trong dung dich
dém sinh 1y nudc c6 chua khodng 0,1 dén khoang 10% trong lwong/thé tich hop
chét hoiic mudi dé sir dung ngoai duong tiéu hoa. Mot sé khoang lidu thong
thuong nam trong khoang tir 1 ug/kg dén khoang 1 g/kg trong luong co thé mot
ngay. Theo mot s6 phuong 4n, khoang lidu 14 tir khoang 0,01 mg/kg dén khoang
100 mg/kg trong luong co thé mot ngay. Lidu lugng c6 thé phu thudc vao cac bién
s6 nhu loai va muc dd tién trién ctia bénh hodc r6i loan, tinh trang strc khoe téng
thé ctia bénh nhéan cu thé, @6 hiéu nghiém sinh hoc twong ddi cua hop chat duoc
chon, cong thirc cia ta duoc va dudng sir dung. Lidu hitu hiéu c6 thé dugc ngoai
suy tr cac duong cong dap tmg-liéu c6 ngudn gbc tir cac hé thir nghiém mé hinh

in vitro hoac mé hinh ddng vat.
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Cac hop chét hodc cac mudi duoc dé xuét & day ciing c6 thé duoc lap cong
thitc bao ché két hgp vdi mot hodc nhiéu thanh phﬁn hoat tinh khac nita c6 thé
bao gém tac nhan dugc phém bat ky nhu tdc nhan chéng virut, véc-xin, khdng thé,
chét tang cuong mién dich, chit @c ché mién dich, chét chéng viém va céc chét
tuong tu.

Céac bo kit

Sang ché ciing bao gbm cac bo kit dugc pham hitu dung, vi du, trong vigc
diéu tri hoic phong nglra cac bénh hodc r6i loan lién quan dén TAM, bénh béo
phi, bénh tiéu duong va cac bénh khac duoc d@ cap trong ban mo ta nay bao gém
mdt hodc nhiéu vét chira chira ché pham dugc bao gbm lugng c6 hiéu qua trong
tri li€u cua mudi (vi du, mudi ctia cac hop chit c6 Cong thire I va II) duge dé xuét
& day. Céc bo kit nhu vay ¢ thé con bao gé)m, néu mudn, mdt hodc nhiéu thanh
phén bo kit dugc phém thong thuong khac nhau, vi dy nhu, vat chtra v4i mot hodc
nhidu chit mang dwoc dung, cac vat chira khéc nita, v.v., s& 1a hién nhién d6i véi
nguoi co hiéu biét trung binh trong linh vuc nay. Cac hudng dan, dudi dang cac
phu kién di kém vao hodc nhan san phém, chi ra lugng cac thanh phén s& dugc su
dung, cac huéng dan st dung va/hodc hudng dan pha tron céc thanh phan nay,

cling c6 thé dugc bao gdm trong bd kit nay.
CcAcC Vi DU THUC HIEN SANG CHE

Séang ché s& duge mo ta chi tiét hon bang cac vi du cu thé. Céc vi du dudi
day dugc duara nhim muc dich minh hoa va khong nham muc dich gi¢i han sang
ché dudi bt ky hinh thirc nao. Nhimg ngudi c6 hiéu biét trung binh trong linh
vuc nay sé dé dang nhén thiy nhiéu thong s6 khong quan trong khéc nhau ¢6 thé
duoc thay ddi hodc cai bién dé c6 dugc két qua co ban gidng nhau. Céc hop chat
trong phén cic vi du thuc hién séng ché d3 dugc tim thay 13 céc chét tic ché cac

kinaza TAM nhu dugc mé ta dudi day.
Céc phuong phéap tdng quat

Phuong phép tinh ché LC-MS diéu ché mot s6 hop chét da duoc didu ché
duoc thuc hién trén cac hé théng phan doan hudng khdi lwong Waters. Thiét 1ap
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thiét bi co ban, quy trinh thudng quy va phin mém didu khién dé van hanh cac hé
thng nay d4 dwgc mo ta chi tiét trong tai liéu. Xem vi du “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4,
295 (2002); “Optimizing Preparative LC-MS Configurations and Methods for
Parallel Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T.
Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); va “Preparative LC-MS
Purification: Improved Compound Specific Method Optimization”, K. Blom, B.
Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883 (2004). Cac hop chét
duoc phan tach thuong dugce phan tich theo phuong phap khdi phd sic ky 1ong
(LCMS) dé kidm tra do tinh khiét theo cac didu kién sau: Thiét bi; Agilent 1100
series, LC/MSD, Cot: Waters Sunfire™ C,s Kich thudc hat 5 pm, 2,1 x 5,0 mm,
Céac dém: pha dong A: TFA 0,025% trong nudc va pha dong B: axetonitril;
gradien B tir 2% dén 80% trong 3 phut véi toc d6 dong 1a 2,0 mL/phit.

* Mt s6 hop chét dugc didu ché ciing dugc tach theo quy md didu ché bang
phuong phap sic ky 16ng hidu ning cao pha dao (RP-HPLC) béng may do MS
hogc sic ky nhanh (silica gel) nhu dwgc néu trong phin céc vi du thyc hién sang
ché. Cac diéu kién cot sic ky 16ng hiéu ning cao pha dao didu ché thong thuong

(RP-HPLC) nhu sau:

C4c phuong phap tinh ché véi 4o pH = 2: c6t Waters Sunfire™ C;s kich
thuéc hat 5 pm, 19 x 100 mm, rira giai bang pha dong A: TFA 0,1% (axit
trifloaxetic) trong nudc va pha dong B: axetonitril; tdc do dong 1a 30 mL/phut,
gradien tach dugc t61 uu héa cho mdi hop chét bing cach sit dung quy trinh Téi
uu héa Phuong phép Péc hiéu Hop chat chudn nhu duoc mo ta trong tai liéu [xem
“Preparative LCMS Purification: Improved Compound Specific Method
Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-
883 (2004)]. Thong thuong, tdc d6 dong duge st dung véi cét 30 x 100 mm 1a 60
mL/phut.

Céc phuong phap tinh ché vé6i @6 pH = 10: cot Waters XBridge Cis kich
thudc hat 5 pm, 19 x 100 mm, rira giai bang pha dong A: NH4OH 0,15% trong
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nude va pha dong B: axetonitril, tdc @6 dong 1a 30 mL/phut, gradien tach dugc
t6i wu hoa cho mdi hop chit bang cach st dung Quy trinh t51 wu héa phwong phap
dic hidu hop chit chudn nhu duge md ta trong tai liéu [Xem “Preparative LCMS
Purification: Improved Compound Specific Method Optimization”, K. Blom, B.
Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004 Thong thuong,
tdc d6 dong duge st dung véi cot 30 x 100 mm la 60 mL/phut.

Vi du thyce hién sang ché

Vi du 1. Téng hop N—(4-(4-Amino-7-(1-isobutyrylpiperidin-4-y1)pyrolo[1,2-f]
[1 ,2,4]triazin-5-yl)phenyl)-1-isopropy1-2,4-dioxo-3-(pyridin-Z—yI)—1,2,3,4-

tetrahydropyrimidin-5-carboxamit maleat (mudi maleat ctia Hop chét I, Dang I)

\
X
Sodol
NH,
O
NH _HCl trong IPA 4
2 B1(3 thé tich; 7 duong lugng) NH2 gy cl o®o
!\ll\/ = DCM (9 don vi the tich) NP N\= ) b tich
S / DCM (9 vol. Y, iPr.NEt (3,5 don vj thé tich)
NN __(ﬂ_)‘_‘ S 2HC  — .
35-40 °C, 4 gi0 NMP (8 don vj thé tich) 1-BuOH/nuéc (11/2)
1t - 40°C, 24 gio K2CO:s (2,0 duong luong)
N Buwoc 1 N . 80°C, 2-3 gidr
Boc H Buge 2 XPhos Pd G2 (6%mol)
1 2 3 Buoc 3

=Y 0
A C 3 I
o =

=
0 =
l¢)
w G R )f )f
NTENTN HN HN
o 6

(¢} (¢}
NH,
NP N 0% “oH NH; axit maleic NH, on
’ —_— “
k\ N Y C R s N = N = i
N” THF (11 don vj thé tich) I\ / DCM-MeOH k\ N OH
HATU (1,2 duong luong), NEt3 SN N’
(2,0 duong lugng) rt, 1-2 ngay (¢}
N Buoc 5
Bucc 4 N N
[¢) ) )\(
0 i 0 .
5 I muoi maleat cia hgp chat I

Bude 1. 5-Brom—7-(piperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-4-amin dihydro
clorua (Hop chit 2)

Cho tert-butyl 4-(4-amino-5-brompyrolo[2,1-f][1,2 Atriazin-7-yl)
piperidin-1-carboxylat (Hop chit 1, 880 g, 2,221 mol) trong diclometan (DCM,
8,0 L) & nhiét do trong phong vao binh cau day tron dung tich 22 L, 5 cb duoc
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trang bi may khuéy co hoc, vo gia nhiét, cip nhiét dién, binh ngung hoi luu, cta
nap khi nito, clra thoat khi nito. Thém axit clohydric trong 2-propanol (5,8 N, 2,7
L, 15,66 mol, 7,05 duong lugng) vao huyén phti nay. Gia nhiét hén hop nay dén
35°C. Sau 4 gi%y, pha loging hon hop phan Gmg véi tert-butyl metyl ete (TBME, 4,5
L). Lam ngudi hdn hop tao thanh dén nhiét d6 trong phong, loc va rira bang TBME
(2,0 L). Lam kho banh loc trén phéu loc trong budng chan khong trong 24 gio thu
duoc 5-brom-7-(piperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-4-amin dihydroclorua
(Hop chat 2, 848 g, 103%) & dang chét rin mau ndu nhat. 'H NMR (400 MHz,
DMSO-dg) § 9,53 — 9,29 (m, 3H), 8,23 (s, 1H), 6,91 (s, 1H), 3,38 (tt, J=11,8,3,6
Hz, 1H), 3,30 (d, J = 12,4 Hz, 2H), 3,00 (dtd, J = 12,8, 10,1, 2,6 Hz, 2H), 2,07
(dd, T=14,1,3,8 Hz, 2H), 1,97 — 1,87 (m, 2H) ppm; BCNMR (101 MHz, DMSO-
de) & 150,34, 139,32, 138,92, 113,24, 109,67, 95,70, 43,06, 30,57, 26,89 ppm;
C 1 H14BrNs (MW 295,0), LCMS (EI) m/e 296,0 (M" + H).

Budc 2. 1-(4-(4-Amino-5-brompyrolo[1,2-f][1 ,2,4]triazin-7-yl)piperidin-1-yl)-2-
metylpropan-1-on (Hop chat 3).

Cho 5-brom-7-(piperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-4-amin dihydro
clorua (Hop chat 2, 1300 g, 3,522 mol) trong N-metyl piperidinon (NMP, 10 L) &
nhiét do trong phong vao binh cau d4y tron dung tich 22 L, 5 c¢b duoc trang bi
may khuéy co hoc, cap nhiét dién, binh ngung hoi luu, ctra nap khi nito va ctra
thoat khi nito. Thém N,N-diisopropyletylamin (1593 g, 12,3 mol) vao huyén phu
ndy. Lam ngudi hdn hop nay dén 10°C trudce khi nap isobutyryl clorua (388 g,
3,645 mol) vao. Khudy hdn hop phan tng ¢ nhiét do trong phong, va theo doi
bang phuong phap HPLC. Thém isobutyryl clorua (22,5 g, 0,211 mol) bd sung
vao dé tiéu thu toan bd vat liéu ban dau. Khi phin (tng hoan thanh, loc hén hop
phén tmg qua dém Celite. Lam nguoi dich loc thu dugc dén 10°C, thém tir tr nuGe
(26 L) vao dé két tha san phém. Thu ldy céac chét rin bang cach loc, va ria béng
nude (12 L). Lam kho bénh loc trén phéu loc trong budng chan khong trong 48
gio thu duoc 1-(4-(4-amino-5-brompyrolo[l,2—f][1,2,4]triazin-7-yl)piperidin—1-
yl)-2-metylpropan-1-on (Hop chét 3, 1095 g, 85%) & dang chét rin mau nau nhat.
'H NMR (400 MHz, DMSO-ds) 8 7,86 (s, 1H), 6,64 (s, 1H), 4,51 (d,J =12,6 Hz,
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1H), 4,01 (d, J = 13,2 Hz, 1H), 3,35 — 3,30 (m, 1H), 3,12 (t, J=12,3 Hz, 1H), 2,91
2,84 (m, 1H), 2,64 (t, T = 12,1 Hz, 1H), 2,02 — 1,93 (m, 2H), 1,55-1,42 (m, 2HD),
1,02 (d, J = 6,5 Hz, 3H), 1,00 (d, J = 6,5 Hz, 3H) ppm; *C NMR (101 MHz,
DMSO-ds) & 174,50, 155,68, 148,37, 135,22, 111,36, 110,65, 87,27, 45,34, 41,67,
32,91, 31,30, 30,33, 29,49, 20,03, 19,87 ppm; C1sHzoBrNsO (MW 365,09), LCMS
(EI) m/e 366,1 (M* + H).

Buéc 3.  1-(4-(4-Amino-5-(4-aminophenyl)pyrolo[1,2-f][1 ,2,4]triazin-7-yl)
piperidin-1-yl)-2-metylpropan-1-on (Hop chit 5).

Nap 1-(4-(4-amino-5-brompyrolo[1,2-f][1 ,2,4]triazin-7-yl)piperidin-1-yl)-
2-metylpropan-1-on (Hop chit 3, 700 g, 1,911 mol), 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (Hop chét 4, 502 g, 2,293 mol), va kali cacbonat (528 g,
3,822 mol) trong 1-butanol (7,7 L) va nuée (1,4 L) & nhiét do trong phong vao
binh cau day tron dung tich 22 L, 5 ¢d dugc trang bi may khudy co hoc, vo gia
nhiét, cap nhiét dién, binh ngung hdi luu, cira nap khi nito va cira thoat khi nito.
Thém clo(2-dixyclohexylphosphino-2',4',6"-triisopropyl-1,1 '-biphenyl)[2-(2'-
amino-1,1"-biphenyl)]paladi(Il) (XPhos Pd G2, 90 g, 115 mmol) & nhiét do trong
phong vao hén hop nay. Khir khi hén hop phan tmg va nap lai nito trude khi gia
nhiét dén 80°C. Sau hai gitr & 80°C, thém n-heptan (8 L) vao hdn hop phan tng.
Lam ngud1 huyén phu dic thu duoc dén nhiét d6 trong phong. Thu 14y cac chat
ran bang cach loc, va ria bang nude (6 L). Lam kho béanh loc trén phéu loc trong
budng chan khoéng trong 72 gio thu duoc 1-(4-(4-amino-5-(4-amino
phenyl)pyrolo[1,2-f][1,2 /Atriazin-7-yl)piperidin-1-yl)-2-metylpropan-1-on (Hop
chit 5, 648 g, 90%) & dang chét rin mau nau. 'H NMR (500 MHz, DMSO-ds)
7,85 (s, 1H), 7,09 (d, J = 8,4 Hz, 2H), 6,65 (d, J = 8,4 Hz, 2H), 6,43 (s, 1H), 5,24
(s, 2H), 4,53 (d, J = 12,6 Hz, 1H), 4,04 (d, J = 13,1 Hz, 1H), 3,38 (ddd, J = 11,8,
8.2, 3,8 Hz, 1H), 3,16 (t, J = 12,7 Hz, 1H), 2,87 (p, ] = 6,7 Hz, 1H), 2,71 — 2,66
(m, 1H), 2,08 — 2,00 (m, 2H), 1,61 — 1,58 (m, 2H), 1,02 (d, J = 6,5 Hz, 3H), 1,00
(d, J = 6,5 Hz, 3H) ppm; “C NMR (126 MHz, DMSO-d¢) & 174,51, 156,31,
148,51, 147,65, 133,98, 130,35, 122,57, 119,37, 114,57, 109,67, 108,85, 45,43,
41,81, 32,97, 31,50, 30,56, 29,50, 20,06, 19,89 ppm; C21H2sNO (MW 378,48),
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LCMS (EI) m/e 379,2 (M* + H).

Budc 4. N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f_|[1,2,4]
triazin-5-yl)phenyl)- 1-isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit (Hop chat I).

Cho 1-(4-(4-amino-5-(4-aminophenyl)pyrolo[1,2-f][1 ,2,4]triazin-7-yl)
piperidin-1-yl)-2-metylpropan-1-on (Hop chat 5, 944 g, 2,494 mol), va
hydroclorua ctia axit l-isopropy1-2,4-dioxo-3-(pyridin—Z-yl)-1,2,3,4-tetrahydr0
pyrimidin-5-carboxylic (Hop chét 6, 801 g, 2,569 mol) trong tetrahydrofuran
(THF, 10 L) & nhiét d6 trong phong vao binh cAu ddy tron dung tich 22 L, 5 ch
dugc trang bi may khqu co hoc, cip nhiét dién, ctra nap khi nito va cira thoat khi
nito. Thém trietylamin (NEt;, 0,695 L, 4,988 mol) vao hdn hop phén tng. Khi
phan tmg hoan thanh, chia déu hn hop phén tng vao hai binh cAu ddy tron dung
tich 22 L. Nap nuéc (8 L) & nhiét do trong phong vao mdi binh cau. Thu ldy cac
chét ran bﬁng céch loc. Pua trd lai banh loc uét thu duge vao binh cau day tron
dung tich 22 L. Nap THF (3,2 L) va nuéc (10,5 L) vao binh cau ndy. Gia nhiét
huyén phu dic dén 55°C, va khudy & 55°C trong hai gio. Thu 14y céac chat rin
bang cach loc & 30°C, va rra bang nudce (8 L). Lam kho béanh loc trén phéu loc
trong budng chan khéng trong 72 gid thu duoc N-(4-(4-amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 2 4ltriazin-5-yl)phenyl)-1-isopropyl-
2,4-dioxo-3-(pyridin-2-yl)-1,2,3,4-tetrahydr0pyrimidin-5-carboxamit (Hop chat
I, 1425 g, 90%) & dang chat rn mau nau nhat. "H NMR (500 MHz, DMSO-ds) 8
10,82 (s, 1H), 8,71(s, 1H), 8,64 (ddd, J = 4.8, 1.8, 0,8 Hz, 1H), 8,06 (td, J = 7,7,
1,9 Hz, 1H), 7,91 (s, 1H), 7,77 (d, J = 8,6 Hz, 2H), 7,60 — 7,53 (m, 2H), 7,43 (d,
J = 8,6 Hz, 2H), 6,58 (s, 1H), 4,78 (hept, J] = 6,8 Hz, 1H), 4,54 (d, J = 12,3 Hz,
1H), 4,06 (d, J = 12,5 Hz, 1H), 3,40 (tt, J= 11,7, 3,5 Hz, 1H), 3,20 (t, J = 12,3 Hz,
1H), 2,91 (hept, J = 6,7 Hz, 1H), 2,69 (¢, J= 12,3 Hz, 1H), 2,06 (dd, J=27,7, 12,3
Hz, 2H), 1,61 (q, T = 11,8 Hz, 1H), 1,55 - 1,47 (m, 1H), 1,44 (d, J= 6,8 Hz, 6H),
1,02 (d, J = 6,8 Hz, 3H), 1,00 (d, J = 6,8 Hz, 3H) ppm; BC NMR (126 MHz,
DMSO-dg) & 174,51, 163,02, 160,31, 156,20, 150,18, 149,98, 149,18, 148,08,
147,79, 139,55, 137,51, 134,45, 131,24, 130,23, 125,09, 124,57, 120,46, 117,98,
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109,90, 109,35, 105,27, 51,17, 45,46, 41,79, 32,97, 31,48, 30,54, 29,49, 21,09 (2
_CHS), 20,07, 19,89 ppm; C34HyNoOs (MW 635,73), LCMS (EI) m/e 636,3 (M
+ ).

Budc 5. N—(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f_|[1,2,4]
triazin—S-yI)phenyl)-1-isopropy1—2,4-dioxo-3-(pyridin—2-y1)-l,2,3,4-

tetrahydropyrimidin-5-carboxamit maleat (mubi maleat ctia Hop chét I, Dang I).

Cho N-(4-(4-amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3 ~(pyridin-2-y1)-1,2,3,4-
tetrahydropyrimidin-5-carboxamit (Hop chat I, 1401 g, 2,204 mol) trong metanol
(MeOH, 10 L) va diclometan (DCM, 20 L) 6 nhiét @6 trong phong vao binh phan
mg dung tich 50 L dugc trang bi may khuéy co hoc, vo gia nhiét, cap nhiét dién,
binh ngung hdi luu, cira nap khi nito va cira thoat khi nito. Gia nhiét huyén pht
dsic dén 50°C thu dugc dung dich. Thém cacbon hoat tinh (70 g) va silica gel (70
g) vao dung dich nay. Sau khi khudy trong 2 gity & 50°C, loc hdn hop nay qua dém
Celite. Thém axit maleic (269 g, 2,314 mol) vao dich loc. Hau hét DCM duoc
chung cit dudi ép suét khi quyén. Cac chét rén két tia tir tir. Thu l4y céc chat rén
bang cach loc ¢ 18°C, varira bing MeOH (3 L). Lam kho banh loc trén phéu loc
trong budng chan khéng trong 72 gid thu duge N-(4-(4-amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 2, 4]triazin-5-yl)phenyl)-1-isopropyl-
2.4-dioxo-3-(pyridin-2-yl)-1 ,2,3 /4-tetrahydropyrimidin-5-carboxamit maleat
(mubi maleat cua Hop chit I, 1425 g, 86%) ¢ dang chét rAn mau tring nho. 'H
NMR (400 MHz, DMSO-ds) 3 ‘10,83 (s, 1H), 8,71 (s, 1H), 8,65 — 8,63 (m, 1H),
8,06 (td, T = 17,8, 1,9 Hz, 1H), 7,95 (s, 1H), 7,77 (d, J = 8,6 Hz, 2H), 7,58 — 7,55
(m, 2H), 7,44 (d, J = 8,5 Hz, 2H), 6,62 (s, 1H), 6,25 (s, 2H), 4,78 (hept, J = 6,7
Hz, 1H), 4,54 (d, J = 12,3 Hz, 1H), 4,06 (d, ] = 12,5 Hz, 1H), 3,40 (tt, J = 11,6,
3.2 Hz, 1H), 3,20 (t, ] = 12,3 Hz, 1H), 2,90 (hept, ] = 6,6 Hz, 1H), 2,69 (t,J=12,1
Hz, 1H), 2,09 — 2,01 (m, 2H), 1,65 - 1,57 (m, 1H), 1,56 — 1,49 (m, 1H), 1,44 (d,
J=6,8 Hz, 6H), 1,02 (d, J = 5,5 Hz, 3H), 1,00 (d, J = 5,5 Hz, 3H) ppm; *C NMR
(101 MHz, DMSO) 3 174,52, 167,21, 163,03, 160,33, 155,20, 150,18, 149,99,

149,18, 148,07, 146,26, 139,55, 137,67, 135,32, 131,34, 130,87, 130,22, 125,09,
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124.57,120,49, 119,30, 109,80, 109,47, 105,26, 51,17,45,43,41,76,32,97,31,45,
30,53, 29,50, 21,09 (2 ~CHs), 20,06, 19,89 ppm; Cs4HzNsOx (free base, MW
635,73), LCMS (EI) m/e 636,3 (M* + H).

Vi dy 2. Téng hop N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-
f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-tetrahydro
pyrimidin-5-carboxamit hemisulfat (dang v dinh hinh) (mudi hemisulfat Hop
chét IN)

X
X
So do 2
NH,
Q NHz gy
4
NHz g HClurong 1PA NH; g cn)H/ NN B
(3 thé tich; 7 dwong lugng) N7 k\ N / o 0
DCM (9 don vi the tich) = . . N”
& N7 2 HH iPr,NEt (3,5 don vi thé tich) 4—(\
N’ -
35-40°C, 4 giy NMP (8 don vi thé tich) 1-BuOH/nuéc (11/2)
1t - 40°C, 24 givs N K>CO; (2,0 duong luong)
N N )\( XPhos Pd G2 (6%mol)
Boc Buoc 1 H Buée 2 o Bude 3
1 2 3

Cagl O s

N
HN
NH, N 0
0% “oH HoS04
N7 = - > NH2
s Y 5 N MeOH
SN THF (11 don vi thé tich) N N7
HATU (1,2 duong lugng), NEt3 k p |\\ N/ H,S04 1,0
(2,0 duong lugng) rt, 1-2 ngay X, -N N

)\( Budc 4 Budc 5
(e} N N
5 o)\( o)\(

mubi sulfat ciia hgp chét II

QLR QL8

N

o}f o%f
HN" g HN

o)
nude NH, CH3;OH-axeton NHy
Burde 6 NZ . N7
NN HSOu0S Budc 7 K Nf ~ H:SO.05
N

N
S~ S~
muéi hemi-sulfat ciia hep chét IT mudi hemi-sulfat ciia hgp chit II (dang vd
dinh hinh)

Bude 1. 5-Brom—7-(piperidin—4-yl)pyrolo[1,2-f][1,2,4]triazin—4-amin dihydro

clorua (Hop chit 2)
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Nap tert-butyl 4-(4-amino-5-brompyrolo[2,1-f][1,2,4]triazin-7-yl)
piperidin-1-carboxylat (Hop chét 1, 880 g, 2,221 mol) trong diclometan (DCM,
8,0 L) & nhiét do trong phong vao binh cdu day tron dung tich 22 L, 5 cb duge
trang bi may khuéy co hoc, vo gia nhiét, cap nhiét dién, binh ngung hdi huu, clra
nap khi nito va ctra thodt khi nito. Thém axit clohydric trong 2-propanol (5,8 N,
2,7L, 15,66 mol, 7,05 duong luong) vao huyén phti ndy. Gia nhiét hdn hop nay
dén 35°C trong 4 gi¢. Pha lodng hdn hop phan ung véi tert-butyl metyl ete
(TBME, 4,5 L) va lam ngudi dén nhiét do trong phong. Loc huyén phu d3c nay
va rtra bang TBME (2,0 L). Lam kho banh loc trén phéu loc trong chéan khong
trong 24 gio thu duogc 5-brom-7-(piperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-4-
amin dihydroclorua (Hop chét 2, 848 g, 103%) & dang chét rin mau nau nhat. 'H
NMR (400 MHz, DMSO-de) 4 9,53 — 9,29 (m, 3H), 8,23 (s, 1H), 6,91 (s, 1H),
3,38 (tt, 1 =11,8, 3,6 Hz, 1H), 3,30 (d, J = 12,4 Hz, 2H), 3,00 (dtd, J=12,8, 10,1,
2,6 Hz, 2H), 2,07 (dd, J = 14,1, 3,8 Hz, 2H), 1,97 - 1,87 (m, 2H) ppm; *C NMR
(101 MHz, DMSO-de) & 150,34, 139,32, 138,92, 113,24, 109,67, 95,70, 43,06,
30,57, 26,89 ppm; Ci1H14BrNs (trong lugng phan t¢ (MW) 295,0), LCMS (EI)
m/e 296,0 M" + H).

Budc 2. 1-(4-(4-Amino-5-brompyrolo[1 2-f][1,2,4]triazin-7-yl)piperidin-1-y1)-2-
metylpropan-1-on (Hop chit 3).

Nap 5-brom-7-(piperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-4-amin dihydro
clorua (Hop chat 2, 1300 g, 3,522 mol) trong N-metyl piperidinon (NMP, 10 L) &
nhiét d6 trong phong vao binh cau day tron dung tich 22 L, 5 ¢ duoc trang bi
may khqu co hoc, cip nhiét dién, binh ngung hoi luu, cira nap khi nito va ctra
thodt khi nito. Thém N,N-diisopropyletylamin (1593 g, 12,3 mol) vao huyén phu
nay. Lam ngudi hén hop nay dén 10°C va xur Iy vé6i isobutyryl clorua (388 g, 3,645
mol). Khudy hdn hop phan tmg trong khi lam 4m 1én dén nhiét do trong phong,
va theo ddi bang phuong phap HPLC. Thém isobutyryl clorua (22,5 g, 0,211 mol)
bd sung vao dé tiéu thu tt ca cac nguyén liéu ban d4u. Khi phan ng hoan thanh,
loc hdn hop phén ung qua dém Celite. Lam ngudi dich loc thu duge dén 10°C va
thém t tir nudce (26 L) vao dé két tia san phém. Thu 14y cac chat rén bing cach
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loc, va rira bang nuée (12 L). Lam khé banh loc trén phéu loc trong chin khong
trong 48 gio thu duogc 1-(4-(4-amin0-5-brompyrolo[1,2-f][1,2,4]triazin—7-
yl)piperidin-1-yl)-2-metylpropan-1-on (Hop chét 3, 1095 g, 85%) & dang chét rin
mau nau nhat. 'H NMR (400 MHz, DMSO-de) 6 7,36 (s, 1H), 6,64 (s, 1H), 4,51
(d, J = 12,6 Hz, 1H), 4,01 (d, J = 13,2 Hz, 1H), 3,35 3,30 (m, 1H), 3,12 (t,J =
12,3 Hz, 1H), 2,91 — 2,84 (m, 1H), 2,64 (t, ] = 12,1 Hz, 1H), 2,02 — 1,93 (m, 2H),
1,55-1,42 (m, 2H), 1,02 (d, J = 6,5 Hz, 3H), 1,00 (d, J = 6,5 Hz, 3H) ppm; 1*C
NMR (101 MHz, DMSO-ds) & 174,50, 155,68, 148,37, 135,22, 111,36, 110,65,
87,27, 45,34, 41,67, 32,91, 31,30, 30,33, 29,49, 20,03, 19,87 ppm; C15sH20BrNsO
(MW 365,09), LCMS (EI) m/e 366,1 (M" + H).

Budc 3. 1-(4-(4-Amino-5 -(4-aminophenyl)pyrolo[1,2-f][1 ,2,4]triazin-7-yl)
piperidin-1-yl)-2-metylpropan-1-on (Hop chat 5).

Nap 1-(4-(4-amino-5-brompyrolo[1,2-f][1 ,2,4]triazin-7-yl)piperidin-1-yl)-
2-metylpropan-1-on (Hop chét 3, 700 g, 1,911 mol), 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (Hop chét 4, 502 g, 2,293 mol), va kali cacbonat (528 g,
3,822 mol) trong 1-butanol (7,7 L) va nude (1,4 L) & nhiét d6 trong phong vao
binh cau ddy tron dung tich 22 L, 5 ¢ duoc trang bi may khudy co hoc, vo gia
nhiét, cip nhiét dién, binh ngung hdi luu, ctra nap khi nito va ctra thoat khi nito.
Xt 1y hon hop nay véi clo(2—dixyclohexylphosphino-2',4‘,6‘-triisopropyl-1,1'-
biphenyl)[Z-(2'-amino-1,1'-bipheny1)]paladi(II) (XPhos Pd G2, 90 g, 115 mmol)
& nhiét do trong phong. Khir khi hdn hop phén ng va nap lai bang khi nito trude
khi gia nhiét dén 80°C. Sau hai gi¢ ¢ 80°C, pha lodng hdn hop phan tmg véi n-
heptan (8 L). Lam ngudi huyén phu dac thu dugc dén nhiét @6 trong phong. Thu

.léy cac chét rin bing cach loc, va rira bang nuée (6 L). Lam khé béanh loc trén
phéu loc trong chén khong trong 72 gio thu dugc 1-(4-(4-amino-5-(4-
aminophenyl)pyrolo[1,2-f][1 2 4triazin-7-yl)piperidin-1-yl)-2-metylpropan- 1-

on (Hop chét 5, 648 g, 90%) & dang chét rin mau nau. 'H NMR (500 MHz,
DMSO-de) & 7,85 (s, 1H), 7,09 (d, J = 8,4 Hz, 2H), 6,65 (d, ] = 8,4 Hz, 2H), 6,43
(s, 1H), 5,24 (s, 2H), 4,53 (d, ] = 12,6 Hz, 1H), 4,04 (d, J = 13,1 Hz, 1H), 3,38
(ddd, J=11,8,8,2,3,8 Hz, 1H), 3,16 (t, ] = 12,7 Hz, 1H), 2,87 (p, J = 6,7 Hz, 1H),
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2,71 - 2,66 (m, 1H), 2,08 —2,00 (m, 2H), 1,61 — 1,58 (m, 2H), 1,02 (d, ] = 6,5 Hz,
3H), 1,00 (d, J = 6,5 Hz, 3H) ppm; 3C NMR (126 MHz, DMSO-dq) 3 174,51,
156,31, 148,51, 147,65, 133,98, 130,35, 122,57, 119,37, 114,57, 109,67, 108,85,
45,48, 41,81, 32,97, 31,50, 30,56, 29,50, 20,06, 19,89 ppm; CaiHagNeO (MW
378,48), LCMS (EI) m/e 379,2 (M" + H).

Budc 4. N-(4-(4-Amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit (Hop chat II).

Nap 1-(4-(4-amino-5-(4-arninophenyl)pyrolo[1,2-f][1,2,4]triazin-7-yl)
piperidin-1-yl)-2-metylpropan-1-on (Hop chit 5, 450 g, 1,189 mol), va axit 1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 /4-tetrahydropyrimidin-5-carboxylic  (Hop
chét 7, 342 g, 1,248 mol) trong tetrahydrofuran (THF, 5 L) & nhiét d6 trong phong
vao binh cau day tron dung tich 22 L, 5 c6 dugc trang bi may khqu co hoc, cap
nhiét dién, cira nap khi nito va cira thodt khi nito. X 1y 1an lugt hdn hop phan
tmg véi trietylamin (NEt;, 241 g, 2,378 mol) va sau d6 véi 2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3 -tetrametylisouroni  hexaflophosphat
(V) (HATU, 565 g, 1,486 mol). Khi phan mg hoan thanh, thém nuédc (8 L) vao
hdn hop phan tng & nhiét d6 trong phong. Thu 18y céc chat rdn bang céach loc.
Pua banh loc w6t thu duge trd lai binh ciu day tron dung tich 22 L nay va tao
huyén phi ddc v6i THF (2,7 L) va nuée (5,4 L). Gia nhiét huyén phi dic dén
55°C, va khudy & 55°C trong hai gi¢. Thu 13y céc chét rin bing cach loc sau khi
lam ngudi dén 30°C, va rira bﬁng nude (8 L). Lam kho béanh loc trén phéu loc
trong chan khong trong 2 ngay thu dugc N-(4-(4-amino-7-(1-isobutyrylpiperidin-
4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin—5-carboxamit (Hop chat I1, 717 g, 95%) & dang chit
r&n mau nau nhat. "H NMR (500 MHz, DMSO-dg) & 11,03 (s, 1H), 8,68 (s, 1H),
8,19 (s, 1H), 7,82 (d, J = 8,6 Hz, 2H), 7,55 - 7,46 (m, 5H), 7,38 — 7,36 (m, 2H),
6,85 (s, 1H), 4,79 (hept, J = 6,8 Hz, 1H), 4,55 (d, =123 Hz, 1H), 4,08 (d, ] =
12,9 Hz, 1H), 3,43 (1t, J=11,8, 3,5 Hz, 1H), 3,21 (t, J=12,4 Hz, 1H), 2,90 (hept,
J=6,7 Hz, 1H), 2,70 (t,J = 12,2 Hz, 1H), 2,02 (dd, J= 23,0, 13,5 Hz, 2H), 1,66
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(q 7= 11,8, 11,3 Hz, 1H), 1,53 {q, J = 12,2, 11,7 Hz, 1H), 1,44 (d, T = 6,8 Hz,
6H), 1,03 (d, J =7,0 Hz, 3H), 1,01 (d, J = 7,0 Hz, 3H) ppm; *C NMR (126 MHz,
DMSO-de) & 174,55, 163,26, 160,65, 152,60, 150,48, 147,46, 142,27, 138,14,
137,56, 135,87, 130,21, 129,89, 129,50, 129,12, 129,05, 122,72, 120,55, 111,00,
108,35, 105,10, 50,94, 45,35, 41,67, 32,98, 31,40, 30,50, 29,49, 21,19 (2 ~CH),
20,06, 19,89 ppm; CssH3sN:zOs (MW 634,74), LCMS (EI) mv/e 635,3 (M + H).

Budc 5. N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[l ,2-f][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 -
tetrahydropyrimidin-5-carboxamit sulfat (mudi sulfat ctia Hop chat I1).

Nap N-(4-(4-amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit (Hop chat I1, 713 g, 1,123 mol) trong metanol
(MeOH, 5,6 L) & nhiét do trong phong vio binh cau day tron dung tich 22 L, 5 cd
duoc trang bi may khua?'ly co hoc, cap nhiét dién, ctra nap khi nito va cura thoat khi
nito. Gia nhiét hdn hop nay dén 55°C va xu ly véi dung dich axit sulfuric (H2SO4,
116 g, 1,179 mol) trong nuwde (1 L). Sau khi khudy & 55°C trong 30 phut, 2,8 L
céc loai dung moi duge cAt dudi 4p suit giam. Lam ngudi hon hop phan tmg dén
nhiét do trong phong. Thu 1€'1y cac chét rin tao thanh b%mg c4ch loc, va rua bang
MeOH (0,7 L). Lam kho banh loc trén phéu loc trong chan khong trong 2 ngay
thu  duogc N-(4-(4-amino-7-(1_-isobutyrylpiperidin-4-y1)pyrolo[1,2-f][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1 ,2,3,4~
tetrahydropyrimidin-5-carboxamit sulfat (mubi sulfat ctia Hop chét II, 744 ¢,
90%) & dang chét rin mau vang.

Budc 6. N-(4-(4-Amin0-7-(1-isobutyrylpiperidin-4~yl)pyrolo[1,2-f][1,2,4]
triazin-S-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit hemisulfat (mubi hemi-sulfat ciia Hop chét II).

Nap N-(4-(4-amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]

triazin-S-yl)phenyl)-1-isopropy1-2,4-dioxo-3-phenyl-1 ,2,3,4-

tetrahydropyrimidin-5-carboxamit sulfat (mudi sulfat cua Hop chét II, 729 g,
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0,995 mol) trong nudc (16 L) & nhiét d6 trong phong vao binh ciu day tron dung
tich 22 L, 5 ¢ dugc trang bi may khuéy co hoc, cip nhiét dién, cira nap khi nito
va ctra thoat khi nito. Gia nhiét huyén phu dic dén 35°C, va khudy trong 3 ngay.
Thu 14y céc chét rén bang céch loc, va rira bang nudc (10 L). Lam khé banh loc
wét trén phéu loc trong chén khong thu dugc N-(4-(4-amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-isopropyl-

2,4-dioxo-3-phenyl-l,2,3,4-tetrahydropyrimidin-5-carboxamit hemisulfat (Hop

chat IT mudi hemi-sulfat, 644 g, 95%) & dang chit rhn mau trang.

Budc 7. N-(4-(4-Amin0-7-(1-isobutyrylpiperidin-4—y1)pyrolo[1,2-ﬂ[1,2,4]
triazin-5-yl)phenyl)- 1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit hemisulfat, dang v6 dinh hinh.

Nap N-(4-(4-amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit hemi-sulfat (mudi hemi-sulfat ciia Hop chatII,
40 g, 58,5 mmol) trong axeton (500 mL) va metanol (500 mL) & nhiét d§ trong
phong vao binh cAu day tron dung tich 2 L. Loc dung dich nay qua gidy loc vao
binh cdu day tron mot ¢ dung tich 3 L. Cd dich loc dé loai bd hau hét cac loai
dung moi dudi ap suit giam. Lam kho chét rén gidng bot tao thanh trong 16 chan
khong 6 50°C trong budng chan khong ddng thoi quét khi nito thu duge N-(4-(4-
amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1 ,2-f][1,2,4]triazin-5-yl)phenyl)-1-
isopropyl-2,4-dioxo-3-phenyl-1,2,3 [4-tetrahydropyrimidin-5-carboxamit
hemisulfat (muéi hemi-sulfat cia Hop chét 11 & dang v6 dinh hinh, 38 g, 95%) &
dang chét rin mau vang nhat. 'H NMR (400 MHz, DMSO-ds) & 11,01 (s, 1H),
8,68 (s, 1H), 8,07 (s, 1H), 7,80 (d, J = 8,6 Hz, 2H), 7,55 — 7,45 (m, 5H), 7,38 —
7,36 (m, 2H), 6,74 (s, 1H), 4,79 (hept, ] = 6,8 Hz, 1H), 4,55 (d, J = 12,3 Hz, 1H),
4,07 (d, 7=13,0 Hz, 1H), 3,42 (tt,J=11,8,3,3 Hz, 1H), 3,24 3,18 (m, 1H), 2,91
(hept, T = 6,7 Hz, 1H), 2,70 (t, J = 12,0 Hz, 1H), 2,07 - 1,99 (m, 2H), 1,68 — 1,51
(m, 2H), 1,44 (4, J = 6,8 Hz, 6H), 1,03 (d, T=17,0 Hz, 3H), 1,01 (d, ] = 7,0 Hz,
3H) ppm; *C NMR (101 MHz, DMSO-ds) § 174,55, 163,26, 160,65, 152,60,
150,48, 147,46, 142,28, 138,14, 137,56, 135,87, 130,21, 129,89, 129,50, 129,12,
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129,05, 122,72,120,55,111,00, 108,35, 105,10, 50,94, 45,35, 41,67, 32,98, 31,40,
30,50, 29,49, 21,19 (2 —CHs), 20,06, 19,89 ppm; CssHasNsOs (MW 634,74),
LCMS (EI) m/e 635,3 (M" + H), Chuén do axit, sulfat : bazo ty do = 0,50; Phan
tich nguyén t6 cho thdy c6 lwu huynh, tinh dugc 2,34%, quan sat thiy 2,29%.

Vi du 3. Quy trinh khac dé tdng hop N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-
1,2,3,4-tetrahydropyrimidin-5-carboxamit (Hop chat IT)

So 6 3

NH2  gr

O\ J J\ 'L/N'N /
QL © iﬁ L
3

)f XPhos Pd G2

K3POs,
—B ,
07 "OH Bude 1 P Dioxan/nuéc

80°C, 2-4 giv
Buoc 2

HCl trong IPA H o cl
DCM, 35°C
NZ HC12 NaOH trong nudc-

I\\N’N / DCM
Buoc 4

Budc 3

Iz

Buéce 1. 1-Isopropyl-2,4-dioxo-3-phenyl-N-(4-(4,4,5,5 -tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-1,2,3,4-tetrahydropyrimidin-3 -carboxamit (Hop chit
8).

Nap axit 1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4—tetrahydropyrimidin-5-
carboxylic (Hop chit 7, 202 g, 0,736 mol) va 4-(4,4,5 ,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (169 g, 0,773 mol) trong N,N-dimetylformamit (DMF,
1,2 L) & nhiét d6 trong phong vao binh cau ddy tron 4 ¢ dung tich 5 L duogc trang
bi may khqu co hoc, cidp nhiét dién, cira nap khi nito va ctra thoat khi nito. Thém
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2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3 -tetrametylisouroni hexaflo
phosphat(V) (HATU, 336 g, 0,884 mmol) ¢ nhiét d6 trong phong vao hon hop
nay. Thém trietylamin (NEts, 97 g, 0,957 mol) vao hdn hop nay sau khi lam ngudi
dén nhiét 6 bén trong dudi 15°C. Sau do, khudy hdn hop phan ung & 15 —25°C
trong 4 gid. Thém tir tir nuée (1,2 L) vao dé két tua san pham. Thu 14y cac chat
rin bang cach loc, va rira bang nude (3 x 0,6 L). Lam kho banh loc trong 10 chan
khéng ¢ 50°C dbng thoi quét nhe nhang bang khi nito thu dugc 1-isopropyl-2,4-
dioxo-3-phenyl-N-(4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)-

1,2,3 4-tetrahydropyrimidin-5-carboxamit (Hop chét 8,363 g, 104%) ¢ dang chét
rin mau tring. '"H NMR (600 MHz, DMSO-de) 6 10,99 (s, 1H), 8,65 (s, 1H), 7,68
~ 7,63 (m, 4H), 7,53 — 7,51 (m, 2H), 7,48 — 7,45 (m, 1H), 7,36 (dd, J = 8,2, 1,2
Hz, 2H), 4,78 (hept, ] = 6,8 Hz, 1H), 1,43 (d, T = 6,8 Hz, 6H), 1,29 (s, 12H) ppm;
13C NMR (150 MHz, DMSO-de) 8 163,24, 160,69, 150, 46, 147,50, 141,32,

135,96, 135,83, 129,47, 129,09, 129,03, 124,09, 119,19, 105, 10, 83,98, 50,89,

25,14, 21,18 ppm; C26H30BN305 (MW 475,35), LCMS (EI) m/e 476,3 (M+ + H).

Budgc 2. tert-Butyl 4-(4-amino-5-(4-(1-isopropy1-2,4-dioxo-3-pheny1—1,2,3,4-
tetrahydropyrimidin-5 -carboxamido)phenyl)pyrolo[1,2-f][1,2 ,4]triazin-7-yl)
piperidin-1-carboxylat (Hop chit 9)

Nap tert-butyl 4-(4-amino-5-brompyrolo[2,1-f][1 ,2,4]triazin-7-yl)
piperidin-1-carboxylat (Hop chit 1, 557 g, 1,406 mol), 1-isopropyl-2,4-dioxo-3-
phenyl-N-(4-(4,4,5,5-tetrametyl-1,3 2-dioxaborolan-2-yl)phenyl)-1,2,3,4-
tetrahydropyrimidin-5-carboxamit (Hop chit 8, 735 g, 1,546 mol), va trikali
phosphat (K3PO4, 597 g, 2,811 mol) trong 1,4-dioxan (6,0 L) va nudc (1,L1L) ¢
nhiét d trong phong vao binh cau day tron 5 c¢b dung tich 22 L duoc trang bi may
khuéy} co hoc, binh ngung hdi Iuu, cdp nhiét dién, vo gia nhiét, ctra nap khi nito
va cira thoat khi nito. Khir khi hdn hop ndy va nap lai v6i m6i truong nito. Thém
clo(2-dixyclohexylphosphino-2' A'.6'-triisopropyl-1,1'-biphenyl) [2-(2'-amino-
1,1'-biphenyl)]paladi(Il) (XPhos Pd G2, 77 g, 98 mmol) vao hén hop phén ung.
Khir khi hdn hop phan tng, nap lai véi mdi trudng nito va gia nhiét dén 80°C.
Sau khi khudy 3 gio & 80°C, thém nuée (6,0 L) vao phan tng trong mét gi¢. Thu
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14y céc chét rén tao thanh bing cach loc & 20°C, va rira bang nuéc (2 x 3,0 L) va
n-heptan (2 x 2,0 L). Chuyén banh loc tr& lai binh cau day tron dung tich 22 L
nay va tao huyén phtl d3c trong etyl axetat (EtOAc, 6,0 L) va metyl tert-butylete
(MTBE, 2,2 L) & nhiét o trong phong. Gia nhiét huyén phu nay dén 55°C, va
khudy trong 2 gid. Sau khi lam nguoi hén hop nay dén 20°C, thu 14y cAc chit ran
bing céch loc, va rira bing MTBE (2 x 1,0 L). Lam kho bénh loc trén phéu loc
trong chan khong trong 2 ngay thu dugc tert-butyl 4-(4-amino-5-(4-(1-isopropyl-
2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin-5 -carboxamido)phenyl)pyrolo

[1,2-f][1,2,4]triazin-7-yl)piperidin-1-carboxylat (Hop chét 9, 827 g, 85%) & dang
chét rén mau nau nhat. '"H NMR (500 MHz, DMSO-ds) & 10,97 (s, 1H), 8,67 (s,
1H), 7,90 (s, 1H), 7,78 (d, J = 8,6 Hz, 2H), 7,54 (t, T = 7,5 Hz, 2H), 7,48 — 7,46
(m, 1H), 7,43 (d, J = 8,6 Hz, 2H), 7,38 — 7,36 (m, 2H), 6,58 (s, 1H), 4,79 (hept, J
= 6,7 Hz, 1H), 4,08 — 4,03 (m, 2H), 3,34 — 3,28 (m, 1 H), 2,89 (s, 2H), 1,99 (d,J
= 11,4 Hz, 2H), 1,56 (qd, J = 12,7, 4,1 Hz, 2H), 1,44 (d, J=6,8 Hz, 6H), 1,42 (s,
9H) ppm; *C NMR (126 MHz, DMSO-de) 8 163,25, 160,57, 156,20, 154,33,
150,49, 147,78, 147,40, 135,56, 135,89, 134,56, 131,20, 130,24, 129,49, 129,12,
129,03, 120,42, 117,99, 109,88, 109,35, 105,16, 79,08, 50,91, 43,90, 32,71,30,54,
28,59, 21,11 ppm; C3sHaoNsOs (MW 664,76), LCMS (EI) m/e 665,3 (M* + H).

Budce 3. N-(4-(4-Amino-7-(piperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-
yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3 A-tetrahydropyrimidin-5-
carboxamit dihydroclorua (Hop chét 10)

Nap tert-butyl 4-(4-amino-5-(4-(1-isopropy1-2,4-dioxo-3-phenyl-l,2,3,4-
tetrahydropyrimidin-5-carboxamido)phenyl)pyrolo[1 ,2-f][1,2,4]triazin-7-yl)
piperidin-1-carboxylat (Hop chét 9, 737 g, 1,053 mol) trong diclometan (DCM,
4,5 L) & nhiét d trong phong vao binh cau day tron 5 ¢ dung tich 22 L duoc
trang bi may khudy co hoc, binh ngung hoi lwu, cdp nhiét dién, vo gia nhiét, cira
nap khi nito va ctra thoat khi nito. Thém axit clohydric trong 2-propanol (5,8 N
trong IPA, 1,474 L, 8,549 mol, 8,12 duong lugng) vao huyén phu ndy. Gia nhiét
hén hop nay dén 35 — 40°C. Sau 3 gio & 35 —40°C, ]Jam ngudi hon hop phan tng
dén 15°C. Thém nuéc (0,4 L) vao, va khudy hdn hop ndy ¢ 15°C trong 1 gio. Pha
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logng hén hop nay v6i DCM (9,0 L). Thu 14y céc chét ran bang cach loc, va ria
bang DCM (2 x 0,2 L). Lam kho banh loc trén phéu loc trong chan khong trong 2
ngay thu dugc N-(4—(4-amin0-7-(piperidin—4-yl)pyrolo[1,2-f][1,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 ,A-tetrahydropyrimidin-5-
carboxamit dihydroclorua (630 g, 94%) & dang chét ran hinh kim. '"H NMR (500
MHz, DMSO-dg) 8 11,03 (s, 1H), 9,31 9,21 (m, 3H), 8,68 (s, 1H), 8,29 (s, 1H),
7,83 (d, ] = 8,7 Hz, 2H), 7,55 — 7,46 (m, SH), 7,38 — 7,37 (m, 2H), 6,80 (s, 1H),
4,83 (hept, ] = 6,8 Hz, 1H), 3,50 (tt, J = 11,7, 3,4 Hz, 1H), 3,35 (d,J=12,4 Hz,
2H), 3,08 (q, J=12,5 Hé, 2H), 2,18 — 2,15 (m, 2H), 1,99 — 1,96 (m, 2H), 1,44 (d,
J = 6,8 Hz, 6H) ppm; *C NMR (126 MHz, DMSO-de) 6 163,26, 160,70, 150,47,
150,38, 147,52, 138,68, 138,59, 138,06, 135,86, 130,21, 129,50, 129,12, 129,05,
128,76, 126,12, 120,66, 111,81, 107,49, 105,09, 50,96, 43,19, 30,65, 27,07,21,19
ppm; C31HzNsO3 (MW 564,64), LCMS (EI) m/e 565,3 (M* + H).

Budc 4. N-(4-(4-Amino-7-(1-isobutyrylpiperidin—4—y1)pyrolo[1,2-f][1,2,4]
triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 ,/4-tetrahydro
pyrimidin-5-carboxamit (Hop chat II).

Nap N-(4-(4-amino-7-(piperidin-4-yl)pyrolo[ 1 ,2-f][1,2,4]triazin-5-yl)
phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3 ,4-tetrahydropyrimidin-5-
carboxamit dihydroclorua (608 g, 0,954 mol) trong diclometan (DCM, 17,6 L) &
nhiét d6 trong phong vao binh cAu day tron 5 ¢b dung tich 22 L dugc trang bi may
khuéy co hoc, cap nhiét dién, ctra nap khi nito va cira thoat khi nito. Thém dung
dich natri hydroxit trong nuéc (NaOH, 1 N, 3,815 L, 3,815 mol) vao huyén phu
nay. Sau khi khudy & nhiét d§ trong phong trong 1 gio, lam ngudi hdn hop nay
dén 0 — 5°C va xit Iy véi isobutyryl clorua (107 g, 1,001 mol). Khuiy hdn hop
phan @ng & nhiét d trong phong trong 24 gio. Khi phan Gmg hoan thanh, loc hdn
hop ndy qua dém Celite. Tach pha hitu co, rira bang nude (2 x 2,5 L), va c6 dudi
ap suit giam. Thém DCM (2,4 L) va metyl tert-butylete (MTBE, 9,7 L) vao phan
cin. Gia nhiét hdn hop ndy dén 50°C, va khudy trong 1 gid. Sau khi lam ngudi
dén nhiét do trong phong, thu léy cac chét rén tao thanh béng cach loc. Lam kho
béanh loc trén phéu loc trong chin khong trong 24 git thu dugc N-(4-(4-amino-7-
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(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1,2,4]triazin-5 -yl)phenyl)-1-isopropyl-
2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrimidin-5-carboxamit (Hop chét 11, 548
g, 91%) & dang chét rin miu vang nhat. 'H NMR (500 MHz, DMSO-ds) & 11,03
(s, 1H), 8,68 (s, 1H), 8,19 (s, 1H), 7,82 (d, J = 8,6 Hz, 2H), 7,55 — 7,46 (m, 5H),
7,38 — 7,36 (m, 2H), 6,85 (s, 1H), 4,79 (hept, J = 6,8 Hz, 1H), 4,55 (d, T = 12,3
Hz, 1H), 4,08 (d, J=12,9 Hz, 1H), 3,43 (tt,]=11,8,3,5 Hz, 1H), 3,21 (t, ] = 12,4
Hz, 1H), 2,90 (hept, J = 6,7 Hz, 1H), 2,70 (t, J = 12,2 Hz, 1H), 2,02 (dd, J = 23,0,
13,5 Hz, 2H), 1,66 (q, T = 11,8, 11,3 Hz, 1H), 1,53 (4, = 12,2, 11,7 Hz, 1H), 1,44
(d, T = 6,8 Hz, 6H), 1,03 (d, J = 7,0 Hz, 3H), 1,01 (d, J = 7,0 Hz, 3H) ppm; °C
NMR (126 MHz, DMSO-dq) § 174,55, 163,26, 160,65, 152,60, 150,48, 147,46,
142,27, 138,14, 137,56, 135,87, 130,21, 129,89, 129,50, 129,12, 129,05, 122,72,
120,55, 111,00, 108,35, 105,10, 50,94, 45,35, 41,67, 32,98, 31,40, 30,50, 29,49,
21,19 (2 —CHs), 20,06, 19,89 ppm; C3sHszsNszOs (MW 634,74), LCMS (EI) m/e
635,3 (M" + H).

Vi du 4. Téng hop tert-Butyl 4-(4-amino-5-brompyrolo[1,2-f][1,2,4]triazin-7-
yl)piperidin-1-carboxylat (Hop chit 1 ctia céc So dd 1 va 2)

So do 4
0...0
B
/
NH, Boc PtO,
N H,, 50 psi NBS
N~ ) _AOH CTHE
\ _N
k\N/N % Pd(PPh3)4 N
Br  dioxan-nudc
K,CO3
Buéc 1 Boc Budc 2 Boc Buéc 3 Boc

11
Budc 1. tert-Butyl 4-(4-aminopyrolo[l,2-f][1,2,4]triazin-7-y1)-5,6-dihydro
pyridin-1(2H)-carboxylat (Hop chét 13)

Nap 7-brompyrolo[ 1,2-f][1,2,4]triazin-4-amin (Hop chit 11, 100 g, 469
mmol) va tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-yl)-5,6—dihydro
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pyridin-1(2H)-carboxylat (Hop chét 12, 174 g, 563 mmol) trong 1,4-dioxan (876
mL) & nhiét d trong phong vao binh cau day tron dung tich 3 L dugc trang bi
may khuéy co hoc, vo gia nhiét, cdp nhiét dién, binh ngung hoi lwu, cira nap khi
nito va ctra thoét khi nito. Thém 1an luot kali cacbonat (130 g, 939 mmol) va nude
(218 g) vao binh phan Gng nay. Khir khi hén hop niy bang cich 1am chan khong
va nap lai voéi mdi trudng nito  ba lAin. Sau khi bd sung
tetrakis(triphenylphosphin)paladi (0) (Pd(PPhs)s, 13,56 g, 11,7 mmol) vao, khu
khi hdn hop phan Gmg va nap lai bing khi nito ba lan ¢ nhiét d6 trong phong. Sau
d6 gia nhiét hon hop phan Ung dén 85 — 90°C, va khudy & & nhiét do d6 trong 16
git. Khi phan tng hoan thanh, thém nuée (900 mL) vao trong 30 phtt trong khi
nhiét d6 bén trong 1a trén 50°C. Lam nguoi hon hop nay dén nhiét do trong phong.
Céc chét rén két tia tir tir. Thu 4y cac chat rén bing céch loc & 18°C, va rira bing
nude (2 x 250 mL) va metyl tert-butyl ete (MTBE, 3 x 200 mL). Dua banh loc
udt trd lai vao binh phan Gng nay, va khudy trong MTBE (750 mL) ¢ 50°C trong
1 gid. Thu iy céc chét rén nay & nhiét do trong phong bang cach loc. Lam kho
banh loc trong 16 chan khéng ¢ 50°C trong chan khong ddng thoi quét khi nito
trong 72 gi¢ thu duge tert-butyl 4-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-y1)-5,6-
dihydropyridin-1(2H)-carboxylat (Hop chit 13, 123,7 g, 84%) & dang chét ran
mau nau. '"H NMR (500 MHz, DMSO-de) & 7,89 (s, 1H), 7,69 (s, 2H), 7,00 (s,
1H), 6,91 (d, J = 4,6 Hz, 1 H), 6,69 (d, J = 4,5 Hz, 1H), 4,06 (s,2H), 3,55 (t,J =
5,5 Hz, 2H), 2,59 — 2,52 (m, 2H), 1,43 (s, 9H) ppm; Ci6H21Ns02 (MW 315,37),
LCMS (EI) m/e 316,1 (M* + H). '

Budc 2. tert-Butyl 4-(4-aminopyrolo[l,2-f][1,2,4]triazin-7-y1)piperidin-1-
carboxylat (Hop chét 14)

Nap tert-butyl 4-(4-aminopyrolo[1,2-f][1 ,2,4]triazin-7-yl)-5,6-dihydro
pyridin-1(2H)-carboxylat (Hop chit 13, 50,0 g, 159 mmol) va platin (IV) oxit
(10,0 g, 44 mmol) trong axit axetic (1000 mL) & nhiét do trong phong vao binh
cau dung tich 2 L. D3t binh cAu vao thiét bi Parr Shakerchra khi hydro & 4p suét
50 psi. Sau 16 gio, loc hdn hop phan tng qua dém Celite (50 g), va rua bang
metanol (500 mL). C6 dich loc dudi ap suit giam. Thém metyl tert-butyl ete
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(MTBE, 600 mL) ¢ nhiét d trong phong vao phan cin. Thém dung dich kali
cacbonat (khoang 50 g) trong nudc (1200 mL) vao dung dich MTBE dé diéu chinh
d6 pH dén 6-7. Thu 14y cé4c chit ran bang cach loc, va ria bang nuée (2 x 300
mL) va n-heptan (2 x 300 mL). Lam khé béanh loc trong 10 chan khéng & 50°C
trong chén khong ddng thoi quét khi nito trong 16 gid thu duge tert-butyl 4-(4-
aminopyrolo[l,2-f][1,2,4]triazin-7-yl)piperidin—1-carboxylat (Hop chét 14, 49,3
g, 98%) & dang chat rin mau nau nhat. 'H NMR (500 MHz, DMSO-de) & 7,82 (s,
1H), 7,59 (s, 2H), 6,81 (d, J = 4,4 Hz, 1H), 6,44 (d, ] = 4,3 Hz, 1H), 4,05 (d, J =
11,3 Hz, 2H), 3,25 (tt, T = 11,8, 3,3 Hz, 1H), 2,88 (s, 2H), 1,95 (d,J=11,9 Hz,
2H), 1,51 (qd, J = 12,6, 4,0 Hz, 2H), 1,42 (s, 9H) ppm; C16H23N50, (MW 317,39),
LCMS (EI) m/e 318,1 (M" + H).

Budc 3. tert-Butyl 4-(4-amino-5-brompyrolo[1,2-ﬂ[1,2,4]triazin-7-y1)piperidin—
1-carboxylat (Hop chit 1)

Nap tert-butyl 4-(4-aminopyrolo[1,2-f][l,2,4]triazin-7-yl)piperidin-1-
carboxylat (Hop chit 14, 730 g, 2,30 mol) trong tetrahydrofuran (THF, 14,0 L)&
nhiét do trong phong vao binh cau day tron dung tich 22 L, 5 c6 duoc trang bi
may khqu co hoc, cdp nhiét di¢n, binh ngung hdi luu, ctra nap khi nito va cua
thoat khi nito. Lam ngudi hdn hop nay dén 0-5°C. Thém N-bromsucxinimit (NBS,
409 g, 2,30 mol) vao hén hop phan tmg trong 5 phut trong khi duy trinh nhiét do
bén trong dudi 15°C. Sau khi khudy 1 gior & dudi 10°C, loai bé mét s6 dung moi
(9,0 L) dudi ap sudt giam. Thém dung dich natri bicacbonat (140 g, 1,67 mol)
trong nude (14,0 L) vao dung dich con lai nay trong 5 phut. Céc chét rin két tua.
Thu 14y céc chat ran bing cach loc, va ria bang nude (7,0 L) va n-heptan (4 L).
Lam kho banh loc w6t trén phéu loc trong budng chian khong trong 48 gid fhu
dugc tert-butyl 4-(4-amino-5-br6mpyrolo[1,2-f][1,2,4]t1'iazin-7-yl)piperidin—1-
carboxylat (Hop chét 1, 886 g, 97%) ¢ dang chit rén mau nau. '"H NMR (400
MHz, DMSO-de) & 7,86 (s, 1H), 6,66 (s, 1H), 4,04 (d, J= 11,0 Hz, 2H), 3,30-3,23
(m, IH), 2,86 (br.s, 2H), 1,92 (d, ] = 12,4 Hz, 2H), 1,50 (qd, = 12,8, 4,1 Hz, 2H),
1,41 (s, 9H) ppm; *C NMR (101 MHz, DMSO-de) 8 155,08, 154,29, 148,35,
135,37, 111,31, 110,68, 87,29, 79,10, 43,97, 32,63, 30,37, 28,58 ppm;
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C16HnBrNsO, (MW 395,10), LCMS (EI) m/e 396,1 (M + H).

Vi du 5. Téng hop axit 1-Isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydro
pyrimidin-5-carboxylic (Hop chét 7 cua cac So dd 2 va 3)

Buéc 1: Dietyl 2-((3-phenylureido)metylen)malonat

Etoj\[ﬁ\oa
NH
e

H

o)

Thém N,N-diisopropyletylamin (7,2 mL, 42 mmol) vao hén hop bao gdm
dietyl (aminometylen)malonat (6,0 g, 32 mmol) va phenyl isoxyanat (3,8 mL, 35
mmol) trong 1,2-dicloetan (20 mL) & nhiét d¢ trong phong. Sau d6 khudy hdn hop
phan tmg & 70°C qua dém, lam ngudi dén nhiét do trong phong, thém Et;,O (50
mL) vao, va khudy trong 30 phut nita. Thu 14y chét ran tao thanh bang cach loc,
rira bang ete, va lam kho thu dugc sén phim & dang chét rén mau tring (4,88 g,
50%). LCMS dugc tinh cho CisH1oN,05 (M+H)": m/z = 307,1. phat hién duoc:
307,2.

Budc 2: Etyl 2,4-dioxo-3-phenyl-1,2,3 4-tetrahydropyrimidin-5-carboxylat

EtOj\Eﬁ\NQ
l N/&O

Khudy hdén hop bao gdm dietyl 2-((3-phenylureido)metylen)malonat tur
budc trude (4,88 g, 15,9 mmol) va NaOEt 2,5 M trong EtOH (13 mL, 32 mmol)
trong EtOH (20 mL) & nhiét d¢ trong phong trong 1 gio. Pha lodng hén hop phan
ing véi BtOAc, rira/axit hoa bang axit xitric 1 N, rira bang nudc, nudc mudi, 1am
kho trén Na,SOs, va ¢d thu duge san phém thé ¢ dang chét rén mau trang, san
pham nay dugc st dung truc tiép trong budc tiép theo (4,1 g, 99%). LCMS dugc
tinh cho C3H;3N>04 (M+H)™: m/z =261,1. phét hién duoc: 261,1.

Budc 3: Etyl 1-isopropyl-2,4-diox0-3-phenyl-1,2,3,4-tetrahydropyrimidin—5—

carboxylat
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Eto/ﬁ\”\/?k/l\L/©
)N\ 0

Khudy hén hop bao gom  etyl 2,4-dioxo-3-phenyl-1,2,3,4-

77/156

tetrahydropyrimidin-5-carboxylat tir bude trude (1,50 g, 5,76 mmol), isopropyl
iodua (1,2 mL, 12 mmol), va Cs,COs (5,6 g, 17 mmol) trong DMF (20 mL) ¢
50°C trong 5 gid. Sau d6 1am ngudi hon hop phén ung dén nhiét do trong phong,
pha loang v6i EtOAc, rira bang nudc, nude mudi, 1am kho trén Na,SOs, va co thu
duoc san pham thd, san phim nay dugc st dung tryc tiép trong budc tiép theo.

LCMS dugc tinh cho C16H19N2O4 (M+H)": m/z =303,1. phat hién dugc: 303,1.

Budc 4: axit 1—Isopropy1-2,4—dioxo—3-phenyl-1,2,3,4-tetrahydropyrimidin—5-

Rt
A

Khudy hdén hop bao gdm etyl 1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-

carboxylic

tetrahydropyrimidin-5-carboxylat tir budc trude (1,70 g, 5,62 mmol) trong HCI
4,0 M trong 1,4-dioxan (9,8 mL, 39 mmol) va nude (2,1 mL) & 60°C trong 4 gio,
1am ngudi dén nhiét do trong phong, va thém nudc vao. Sau d6 thu 14y chit ran
tao thanh bang céch loc (rira bang nudc) thu duge sén pham & dang chét rin mau
tréng (1,1 g, 71%). LCMS dugc tinh cho C14H;sN,0, (M+H)": m/z = 275,1. phat
hién dugc: 275,1.

Vi dy 6. Téng hop axit 1-Isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1,2,3,4-
tetrahydropyrimidin-5-carboxylic (Hop chét 6 cia So dd 1)

Budc 1: Dietyl 2-((3 -pyridin-2-ylureido)metylen)malonat
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Thém N,N-diisopropyletylamin (3,6 mL, 20,8 mmol) vao hén hop bao gom
dietyl 2-(aminometylen)malonat (3,0 g, 16,0 mmol) va 2-isoxyanatopyridin (2,02
g, 16,8 mmol) trong 1,2-dicloetan (9,0 mL) & nhiét dd trong phong. Sau do khudy
hén hop phan tng & 70°C qua dém, lam ngudi dén nhiét @6 trong phong, va tinh
ché truc tiép qua sic ky cot (MeOH 0% dén 15% trong CHaCly) thu duge san
pham (3,18 g, 65%). LCMS dugc tinh cho C14H;sN305 (M+H)": m/z=308,1. phat
hién dugc: 308,1.

Budc 2: axit 1-Isopropyl-2,4-dioxo-3-(pyridin-2-yl)-1 2.3 4-tetrahydropyrimidin-

oy
R
iy

(0]

5-carboxylic

KhuAy hdn hop bao gdm dietyl 2-((3-(pyridin-2-yl)ureido)metylen)malonat
(3,18 g, 10,4 mmol) va NaOEt 2,5 M trong EtOH (6,2 mL, 15,5 mmol) trong
EtOH (25 mL) & nhiét do trong phong trong 3 gio. Pha loang hon hop phén Gng
v6i BtOAc, va rira/axit héa véi dung dich axit xitric 1 N (30 mL). Tach 16p hitu
co, va chiét tiép 16p nudce bing CHCly/rugu isopropylic ty 1& 3:1 (30 mL x 3).
Lam kho céc 16p hitu co dd duge gop lai trén Na,SOy, va cb thu dugc san phém
tho, etyl 2,4-dioxo-3-(pyridin—2-yl)-1,2,3,4-tetrahydropyrimidin-5—carboxylat,
san pham nay dugc sir dung truc tiép trong budc tiép theo. LCMS dugc tinh cho
C,H N304 (M+H)*: m/z = 262,1. phat hién duogc: 262,2.

Khudy hdn hop bao gbm etyl 2,4-dioxo-3-(pyridin-2-y1)-1,2,3,4-
tetrahydropyrimidin-5-carboxylat tho thu duge tir bude trudce, 2-iodopropan (2,06
mL, 20,7 mmol), va Cs;CO; (10,1 g, 31,0 mmol) trong DMF (35 mL) ¢
70°C trong 3 gio. Sau do hdn hop phéan Gng lam ngudi dén nhiét do trong phong,
pha lodng véi CHClsy/ruou isopropylic ty 1& 3:1 (75 mL), ria bang nude, nudc
mudi, 1am kho trén NaySO4, va c6 thu dugc san pham tho, etyl 1-isopropyl-2,4-

dioxo-3-(pyridin-2-y1)-1,2,3,4-tetrahydropyrimidin-5-carboxylat, san pham nay
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dwoc st dung truc tiép trong budce tiép theo. LCMS dugc tinh cho CisHisN3O4
(M+H)*: m/z = 304,1. phat hi¢n dugc: 304,1.

Khudy hén hop bao gbm etyl 1-isopropyl-2,4-dioxo-3-(pyridin-2-yl)-
1,2,3,4-tetrahydropyrimidin-5-carboxylat th6 thu duoc tir bude trude trong HC1 4
M trong 1,4-dioxan (20 mL, 82 mmol) va nudc (5,0 mL) & 80°C trong 5 gio, lam
ngudi dén nhiét d6 trong phong, va cd. Sau d6 tinh ché vt liéu thu duge qua sic
ky cot (MeOH 0% dén 15% trong CH,Cl,) thu duoc san phim & dang chét ran
mau hoi vang (1,50 g, 47% cho ba budc). LCMS dugc tinh cho Ci3H14N304
(M+H)": m/z = 276,1. Phat hi¢n dugc: 276,1.

Vi du 7. Xé4c dinh dic diém trang thai rdn ciia N-(4-(4-Amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,A]triazin-5-yl)phenyl)-1-isopropyl-
2,4-dioxo-3-(pyridin-2-yl)-1,2,3 /4-tetrahydropyrimidin-5-carboxamit maleat
(mudi maleat ctia Hop chét I, Dang 1)
Thr nghiém nhi&u xa bot tia X (XRPD) d6i v&i mudi maleat ctia Hop chat I

Két qua nhidu xa bdt tia X (XRPD) nhan dugc tur nhidu xa ké bot tia X
Rigaku MiniFlex (XRPD). Cic quy trinh thir nghiém tong quat d6i véi XRPD 1a:
(D) chidu xa tia X tir déng & budc séng 1,054056 A véibo loc Kg; (2) bot tia X &
ngudn 30 KV, 15 mA; va (3) bdt mau dugc phan tan trén gia do mAu nén khong.
Cac didu kién do téng quat ddi véi XRPD la: Géc bit dau 1a 3 do; Gée két thic 1a
45 d6; LAy mau & goc 0,02 do; va Tée do quét 1a 2 do/phut. Mau hinh XRPD duge

thé hién trén Fig. 1 va dit liéu XRPD dugc dua ra trong Bang 1.

Bang 1. Dt liéu XRPD: Mubi maleat cta hop chit c6 Cong thic I (Dang I)

2-Theta (°) | Chiéu cao | %H
43 5452|898
5,8 63 1,0
8,4 6068 | 100
12,6 177 2,9

79

79/156



47413

13,2 331 5,5
15,8 120 2,0
17,1 132 2,2
18,5 230 3,8
20,3 136 2,2
209 89 1,5
23,1 114 1,9
24,0 118 1,9
25,2 137 2,3
28,4 45 0,7
29,7 44 0,7
31,5 59 1,0
35,7 102 1,7
42,6 40 0,7

Thtr nghiém nhiét lugng quét vi sai (DSC) @81 v6i mubi maleat cua Hop chat I

(Dang I)

Két qua DSC thu dugc tr thiét bi do nhiét lwong quét vi sai do hing TA
Instruments san xuét, Model Q200 c6 bd 1§y mau tu dong. Cac didu kién thiét bi
DSC nhu sau: 30 - 300°C & téc dd 10°C/pht; cbe va ndp mau nhom Tzero; va
dong khi nito & tc do 50 mL/phit. Biéu do nhiét DSC duge thé hién trén Fig. 2.
Bidu dd nhiét DSC cho thiy su kién thu nhiét chinh & nhiét d6 khoi du 12 202,9°C

c6 nhiét @6 pic 1a 211,0°C ma dugc cho 1a nhiét d6 néng chay va phan huy cua

hop chat nay.

Phén tich nhiét trong truong (TGA) 51 v6i mubi maleat ciia Hop chat I (Dang 1)

80/156

Két qua TGA thu dugc tir may phan tich Nhiét trong truong do hang TA
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Instrument san xuét, Model Q500. Cac diéu kién thir nghiém tdng quat ddi voi
TGA la: doan déc tir 20°C dén 600°C & tbc d6 20°C/phut; théi khi nito, luu lugng
khi & 40 mL/phut tiép theo 13 can bing luu luong khi thdi; luu lugng thdi mau &
60 mL/phut; cbc miu platin. Biéu dd nhiét TGA dugc thé hién trén Fig. 3. Khoi
luong mét di khodng 0,7% khi nhiét d6 1én dén 150°C dugc quan st thiy va dugc
cho 1a lién quan dén cac dung moéi con lai va lugng 4m bi mét. Hop chit nay bét
dAu phan huy déng ké & nhiét do trén 200°C.

D6 tan cua mudi maleat ciia Hop chat I (Dang I)

D6 tan ctia mudi maleat ciia Hop chét I duge do ¢ 25 £ 1°C va ¢ 50 + 1°C.
Quy trinh tdng quét dé kiém tra d6 tan & 25 + 1°C nhu sau: 1) 3 mL mdi loai dung
moi duoc liét ké trong Bang 1A dugc bd sung vao cac lo nhé riéng biét; 2) thém
mudi maleat ciia Hop chit I vao dé tao thanh dung dich van duc ¢ 25°C; 3) thém
mot lugng 15-20 mg nita cua mudi maleat ciia Hop chét I vao; 4) khudy hén hop
nay & 25 + 1°C trong 48 gio; 5) loc phﬁn dich ndi bang cach st dung phéu loc
dang éng tiém; va 6) pha lodng dung dich bdo hoa nay véi MeOH va phén tich
bang HPLC. Quy trinh tdng quét dé kiém tra d6 tan ¢ 50 = 1°C nhu sau: 1) 3 mL
mdi loai dung moi duoc liét ké trong Bang 1A dugc bd sung vao cac lo nho riéng
bidt; 2) thém mudi maleat cia Hop chét I vio dé tao thanh dung dich van duc &
50°C; 3) thém mot lugng 20-25 mg nira cia mudi maleat ctia Hop chéat I vao; 4)
khudy hdn hop ndy & 50 + 1°C trong 24 gid; 5) loc phan dich ndi sir dung phéu
loc dang ong tiém dugc lam 4m & 50 £ 1°C; va 6) pha lodng dung dich béo hoa
ndy voi MeOH va dugc phan tich bang HPLC. Céc két qua duoc tém tit trong
Bang 1A.

Béang 1A.
b6 tan 6 25°C Do tan & 50°C
Muc Dung méi
(mg/mL) (mg/mL)
1 MeCN 0,28 0,68
2 Cloroform 6,12 13,74
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Muc Dung méi D6 tan & 25°C b6 tan 6 50°C
(mg/mL) (mg/mL)
3 Diclometan 24,35 33,70
4 DMF >50 >50
5 1,4-Dioxan 2,31 4,62
6 Metanol 1,64 3,09
7 2-Metoxyetanol 5,96 14,75
8 MIBK 0,43 0,74
9 Toluen 0,18 0,20
10 Hexan 0,00 0,00
11 THF 0,92 1,63
12 Axeton 1,68 3,05
13 n-BuOH 0,21 1,10
14 MTBE 0,08 0,1
15 DMSO >50 >50
16 EtOH 0,65 1,93
17 EtOAc 0,18 0,40
18 Etyl format 0,68 0,99
19 Heptan 0,00 0,00
20 [PAc 0,27 0,33
21 1-Propanol 0,44 1,31
22 IPA 0,16 0,68
23 Nudce 0,02 0,04
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_ Do tan & 25°C Do tan & 50°C
Muc Dung moi
(mg/mL) (mg/mL)
24 MEK 0,28 2,19
DCM 2%/
25 MeOH 98% (thé 1,46 N/A
tich/thé tich)
DCM 10%/
26 MeOH 90% (thé 1,88 N/A
tich/thé tich)
27 | DCM/MeOH(2/1) >50 N/A
Céc mudi tinh thé khac

Céc muéi tinh thé khic ctia hop chét c6 Cong thirc I nhu mudi HC1, mudi

mono-sulfat, mudi hemi-sulfat, mudi mesylat, va mudi besylat duoc phét hién va

dugc diéu ché.

Vi du 8: Piéu ché cac mudi clia N-(4-(4-Amino-7-(1-isobutyrylpiperidin-4-yl)
pyr010[1,2-f][1,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-

tetrahydropyrimidin-5-carboxamit (cac mudi ctia Hop chat IT)

Cac mudi cua Hop chét II duoc diéu ché theo cac quy trinh trong Bang 2
duéi ddy. Cac mudi ndy dugc phén tich béng k¥ thuat XRPD, DSC va TGA (xem

cac Vi du tir 9-15).
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Bang 2.

Mubi Quy trinh

Tron 60,94 mg bazo tu do cia Hop chét IT véi 2,4 mL hon hop bao
gbm metanol/DCM (1:2) va khudy thu duge dung dich trong. Thém
axit phosphoric trong IPA (0,115 mL, 0,115 mmol, 1,20 duong
lwong) vao va khudy dung dich ndy & nhiét d¢ trong phong trong 5
gidr. C6 dung méi dén tdng thé tich khoang 1,0 mL thu duoc huyén
pht dzc, khudy huyén phti ndy & 65°C trong 120 phit. Lam ngudi
Phosphat huyén phu dic (‘:’{é'n nhiét do trong ph(‘)ng‘ (20-21°C) va khudy tron,g
2 gid. Loc huyén phu dic ndy va rira bang MTBE. Lam kho chat
rén & 43-45°C trong chin khéng qua dém. Khéi luong: 58,2 mg
(82,7%). Hé sb ty luong gitta bazo tu do clia Hop chét IT va axit
phosphoric cua mudi nay 13 1:1duge x4c dinh bang phuong phép
phéan tich nguyén t6 va % khdi luong duge xac dinh béng phuong
phap HPLC. XRPD (xem Vi du 9, Fig. 4), DSC (Vidu 9, Fig. 5),
va TGA (Vi du 9, Fig. 6)
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Tron 51,74 mg bazo ty do ciia Hop chat II v6i 1,5 mL DCM va 0,5
mL MeOH va khudy thu dugc dung dich trong. Thém axit maleic
(14,19 mg, 0,12 mmol, 1,50 duong luong) va khudy dung dich nay
& nhiét do trong phong trong 2 gid. C6 dung mdi ¢ 43-44°C dén
tbng thé tich khoang 0,5 mL. Lam ngudi hon hop nay dén nhiét do
trong phong va khudy trong 2 gid. Thém 1,5 mL IPA va khudy
Maleat huyén phu dic trong 2-3 phut. Loc huyén phu dc ndy va rira béng
MTBE. Lam kho chét rin & 43-45°C trong chin khong qua dém.
Khéi luong: 56 mg (91,5%).

Hé sb ty lugng gifta bazo tu do clia Hop chit II va axit maleic cua
mudi nay 1a 1:1 duoce xac dinh bang phwong phép T NMR.

XRPD (xem Vi du 10, Fig. 7), DSC (xem Vi du 10, Fig. 8), va TGA
(xem Vi du 10, Fig. 9)

Tron 87,70 mg bazo tw do ciia Hop chat II v6i 2,4 mL MeOH va
1,2 mL DCM va khudy trong 20 phit thu dugc dung dich gan nhu
trong subt. Thém axit sulfuric trong nude (0,083 mL, 0,083 mmol,
1M trong nuée, 0,6 duong lugng) vao va khudy dung dich nay ¢
nhiét d trong phong trong 2 phit thu duge dung dich trong. Khuéy
tiép dung dich nay trong 30 phut va sau d6 ¢6 dung mdi dén thé tich
khoang 1,1 mL thu dugc huyén phu dic. Khudy tiép hon hop nay o
Hemi-Sulfat 70°C trong 1,0 gid va 65°C trong 1,0 git. Larm ngudi huyén phu ddc
dén nhiét do trong phong (19-20°C) va khuay trong 1 gi0. Loc
huyén pha dic ndy va rira bang MTBE. Lam kh6 chét rén ¢ 43-45°C
trong chan khong qua dém. Khéi lwgng: 75,74 mg (80,2%).

Heé sb ty lugng gitra bazo tu do ciia Hop chét I va axit sulfuric cua
mudi nay 14 2:1 duoc x4c dinh bang k¥ thut phan tich nguyén t6.

XRPD (xem Vi du 11, Fig. 10), DSC (xem Vi du 11, Fig. 11), va
TGA (xem Vi du 11, Fig. 12) J
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Tron 76,25 mg bazo tu do caa Hop chit II véi 2,0 mL hon hop bao
gdm metanol/DCM (1:2) va khudy thu dugc dung dich trong. Thém
axit clohydric trong IPA (0,14 mL, 0,14 mmol, 1,17 dwong luong)
vao va khudy dung dich ndy & nhiét d¢ trong phong trong 3 gio.
Thém 1,5 mL IPA vao va sau d6 c6 dung mdi dén thé tich khoang
14 mL & 67-68°C thu duoc huyén phil dzc. Thém 0,8 mL rugu
etylic vao va khudy huyén phu dic & 76-78°C trong 2 gid. Lam
Hydroclorua | ngudi huyén phu d3c dén nhiét @6 trong phong (19-20°C) va khudy
trong 1 gio. Loc huyén phu dic nay va ria bang MTBE. Lam kho
chét rin & 43-45°C trong chan khong qua dém. Khéi lwong: 72 mg
(89,30%). HE sb ty luong gifta bazo tw do cua Hop chét IT va axit
clohydric cua mudi 13 1:1 duoc xé4c dinh theo % khdi lwong bing
phuong phap HPLC va phan tich nguyén t6. XRPD (xem Vi du 12,
Fig. 13), DSC (xem Vi du 12, Fig. 14) va TGA (xem Vidu 12, Fig.
15)

Tron 60,94 mg bazo tu do ctia Hop chat IT 2,4 mL v&i hon hgp bao
gbm metanol/DCM (1:2) va khudy thu dugc dung dich trong. Thém
axit salixylic (16,3 mg, 0,115 mmol, 1,20 duong luong) vao va
khudy dung dich nay & nhiét ¢ trong phong trong 2 gio. Co dung
méi dén thé tich khoang 1,0 mL. Thém 0,8 mL IPA vao va khudy
huyén phu dic ¢ 65°C trong 120 phut. Lam ngudi huyén phu ddc
dén nhiét @6 trong phong (19-20°C) va khudy trong 2 gid. Loc
huyén phu dic nay va rira baing MTBE. Lam kh6 chét rén & 43-45°C

Salicylat

trong chan khong qua dém. Khéi luong: 55,7 mg (79,4%).
Hé sb ty lwong gifta bazo tw do cua Hop chat II va axit salixylic cua
mudi nay 1a 1:1 duge xéc dinh bng phwong phap 'H NMR.

XRPD (xem Vi du 13, Fig. 16), DSC (xem Vi du 13, Fig. 17), va
TGA (xem Vi du 13, Fig. 18)
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Quy trinh diéu ché mubi mesylat cua Hop chét II 1a tuong tw véi
quy trinh dugc su dung dé diéu ché mudi phosphat. Tron 1,2 mL
bazo tw do ctia Hop chét II (0,04 M, 30,47 mg, 0,048 mmol, 1,0
duong lugng) trong DCM/MeOH (2:1) v6i axit metansulfonic (0,05

mL, 1 M trong IPA, 1,04 duong luong).

Mesylat , ' ,
Hé sb ty luong giita bazo tw do cua Hop chat II va axit

metansulfonic ciia mudi nay 13 1:1 duge xac dinh béng phuong phép

'"H NMR.

XRPD (xem Vi du 14, Fig. 19), DSC (xem Vi du 14, Fig. 20), va
TGA (xem Vi du 14, Fig. 21)

Quy trinh diéu ché mudi mesylat cua Hop chét II 13 twong tw vGi
quy trinh dugc st dung dé didu ché mudi phosphat. Tron 1,2 mL
bazo tu do cia Hop chét IT (0,04 M, 30,47 mg, 0,048 mmol, 1,0
duong luong) trong DCM/MeOH (2:1) vdi axit etansulfonic (0,10

Esylat mL, 0,5 M trong IPA, 1,04 duong luong).

Heé sb ty luong giita bazo tu do ctua Hop chét II va axit etansulfonic

ctia mudi nay 1a 1:1 duge xéc dinh bang phuong phap 'H NMR.

XRPD (xem Vi du 15, Fivg. 22), DSC (xem Vi du 15, Fig. 23), va
TGA (xem Vi du 15, Fig. 24)

Vi du 9. Xé4c dinh dic diém trang thai rin cia mubi Phosphat ciia Hop chat 1T

Céac nghién ctru nhiéu xa bt tia X (XRPD) d8i véi mudi Phosphat ctia Hop chat
I

Mudi phosphat cia Hop chét II duge x4c dinh dic diém bﬁng ky thuét
XRPD. Két qua XRPD thu duge tir nhiu xa ké bot tia X Rigaku MiniFlex
(XRPD). Céc quy trinh thit nghiém tong quat d6i voi XRPD la: (1) chiéu xa tia X
tur déng & budce séng 1,054056 A véi bo loc Kg; (2) bot tia X & nguén 30KV, 15
mA; va (3) bot mau duge phén tan trén gi4 d& mau nén khong. Cac diéu kién do
tdng quat d6i véi XRPD 1a: Géc bat dau 1a 3 do; Gée két thuc 12 45 d9; Lay mau
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& gbc 0,02 do; va Téc do quét 13 2 do/phuit.

MAu hinh XRPD ctia mubi phosphat ctia Hop chét IT duoc thé hién trén Fig.

4 va dit liéu XRPD dugc dua ra trong Bang 3.

Bang 3.

2-Theta (°) | Chiéu cao | %H
3,8 87 21,8
5,3 194 48,6
6,5 69 17,3
9,1 203 50,9
11,2 79 19,8
12,3 135 33,8
12,9 102 25,6
14,9 399 100
15,8 394 98,7
17,5 194 48,6
19,3 290 72,7
21,1 98 24,6
214 111 27,8
22,4 163 40,9
23,9 68 17
244 144 36,1
25,6 86 21,6
28,3 39 9,8
32,7 33 8,3
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33,9 68 17
40,3 42 10,5
43,4 50 12,5

Céc nghién ctru nhiét luong quét vi sai (DSC) doi vdi mudi Phosphat ctia Hop
chét II

Mudi phosphat ctia Hop chét IT duoc xac dinh déc diém bang k¥ thuat DSC.
Két qua DSC thu dugc tir thiét bi do nhiét luong quét vi sai do hang TA
Instruments san xuit, Model Q200 ¢6 bd léy mau tw dong. Cac didu kién thiét bi
DSC nhu sau: 30 - 350°C & tbe dd 10°C/pht; cde va né.p mau nhém Tzero; va
dong khi nito & toe do 50 mL/phut.

Biéu dd nhiét DSC cua mudi Phosphat ctia Hop chét II duogc thé hién trén
Fig. 5. Biéu dd nhiét DSC cho thy sy kién thu nhiét chinh & nhiét d6 khoi dau 1a
252,6°C ¢ nhiét do pic 1a 257,2°C dugce cho 14 nhiét 46 néng chay/phan huy cta
hop chat.
Céc nghién ctru nhiét trong truong (TGA) déi véi mudi Phosphat cia Hop chat IT

Mubi phosphat ciia Hop chét IT duoc x4c dinh dac diém bang k¥ thuat TGA.
Két qua TGA thu dugc tir méy phan tich Nhiét trong trudong do hdng TA
Instrument san xuat, Model Q500. Cac didu kién thtr nghiém tong quat d6i véi
TGA 1a: doan déc tir 20°C dén 600°C & téc d 20°C/phuit; thdi khi nito, luu lugng
khi & 40 mL/phut tiép theo 12 can bang luu lwong khi thdi; lwu luong thdi mau &
60 mL/phut; cbc mau platin.

Biéu dd nhiét TGA cua mudi Phosphat cua Hop chét 1T duoc thé hién trén
Fig. 6. Khéi lugng mét di khoang 1,8% khi nhiét do 1€n dén 200°C dugc quan sat
théy va dugc cho 1a lién quan dén cac dung moi con lai hodc lugng 4m bi mat.
Quan sét thiy khéi lugng mét dang ké & nhiét 6 trén 230°C va dugc cho la lién
quan dén nhiét d6 phan huy cta hop chat.

Vi du 10. Xac dinh ddc diém trang thai tin cia mudi Maleat ciia Hop chét 11
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Céc nghién ctu nhidu xa bét tia X (XRPD) dbi voi mudi Maleat ctia Hop chat II

Mudi maleat ctia Hop chat IT dugc xac dinh dic diém b%mg k§ thuat XRPD.
Két qua XRPD thu duge tlr nhiéu xa ké bét tia X Rigaku MiniFlex (XRPD). Céc
quy trinh thir nghiém téng quat déi voi XRPD la: (1) chiéu xa tia X tir dong ¢
budce séng 1,054056 A véi bd loc Kgp; (2) bot tia X & ngudn 30 KV, 15 mA; va (3)
bot mau duoc phén tén trén gid 4 méau nén khong. Céc diéu kién do téng quat doi

v6i XRPD 13: Géc bt dau 12 3 do; Géc két thic 13 45 do; Liy mau & géc 0,02 do;

va Téc d6 quét 1a 2 d6/phut.

M3u hinh XRPD ctia mudi maleat cia Hop chét IT dugc thé hién trén Fig.

7 va dit liéu XRPD duoc dua ra trong Bang 4.

Bang 4.

2-Theta (°) | Chiéu cao | %H
4.5 366 19,9
6,5 836 45,4
8,9 185 10
10,1 339 18,4
10,5 30 1,6
13,3 214 11,6
14,1 505 274
14,9 49 2,7
16,3 73 4
16,7 77 4,2
17,6 40 2,2
18,3 61 3,3
19,9 86 4,7

90




47413

21,6 109 5,9
22,0 288 15,6
24,0 607 32,9
27,5 87 4,7
28,2 1843 100

 Cée nghién ctru nhiét lwong quét vi sai (DSC) d6i véi Maleat cua Hop chat 1T

Mudi maleat ciia Hop chét II duoc x4c dinh dic diém bang k¥ thuat DSC.
Két qua DSC thu dugc tir thiét bi do nhiét luong quét vi sai do hang TA
Instruments san xuét, Model Q200 c6 bd léy mau ty dong. Cac didu kién thiét bi
DSC nhu sau: 30 - 300°C & tbe d6 10°C/phut; cdc va ndp mau nhom Tzero; va
dong khi nito & tbc d6 50 mL/phut.

Bidu dd nhiét DSC ctia mudi Maleat ctia Hop chat IT duoc the hién trén Fig.
3. Bidu db nhiét DSC cho thy hai su kién thu nhiét chinh véi sy kién thit nhat &
nhiét d6 khoi ddu 1a 183,4°C va nhiét d6 pic 13 194,8°C tiép theo 1a sy kién thu
hai & nhidt d6 khai dau 14 233,4°C va nhiét d9 pic la 239,7°C.
Céc nghién ctru nhiét trong truong (TGA) d6i v6i mubi Maleat cuia Hop chét II

Mubi maleat cia Hop chét IT duoc x4c dinh dic diém bﬁng ky thudt TGA.
Két qua TGA thu dugc tir mdy phén tich nhiét trong trudng do hang TA
Instrument san xuit, Model Q500. Cac didu kién thir nghiém tOng quét d6i véi
TGA 1a: doan déc tir 20°C dén 600°C & téc dd 20°C/phit; thoi khi nito, luu lugng
Khi & 40 mL/phit tip theo 12 can bing luu lrong khi thoi; luu rong thdi méu &
60 mL/phut; coc mAu platin.

Bidu dd nhiét TGA ciia mudi maleat ciia Hop chét II dugc thé hién trén Fig.
9. Khéi luong mt di khoang 1,8% khi nhiét d 1én dén 125°C duoc quan sit thy
va duoc cho 1a lién quan dén cic dung mdi con lai hodc lugng 4m bi mat. Quan
st théy khéi lwong mét déng ké & nhiét do trén 175°C va duoc cho 1a lién quan

dén nhiét d6 phan hily ctia hop chat.
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Vidu 11. Xac dinh diac diém trang thai rén ctia mudi hemi-sulfat cua Hop chét 11

Céc nghién ctru nhiéu xa bot tia X (XRPD) d6i v6i mudi hemi-sulfat cia Hop chét
I

Mubi hemi-sulfat ciia Hop chat I dugc xac dinh déc didm bang k¥ thuat
XRPD. Két qua XRPD thu duoc tr Nhiéu xa ké bot tia X Rigaku MiniFlex
(XRPD). CAc quy trinh thir nghiém tdng quat ddi véi XRPD la: (1) chidu xa tia X
tir ddng & budc séng 1,054056 A vé&ibo loc Kg; (2) bot tia X & ngudn 30 KV, 15
mA; va (3) bot miu dugce phan tan trén gid d& mAu nén khong. Cac diéu kién do
tdng quat dbi véi XRPD 1a: Géc bt dau 1a 3 do; Géc ket thic 1a 45 do; Liy mau
& gbc 0,02 do; va Tde do quét 1a 2 do/phut.

Mau hinh XRPD ciia mudi hemi-sulfat ctia Hop chét IT duoc thé hién trén Fig. 10
va dir liéu XRPD dugc dua ra trong Bang 5.

Bang 5.

2-Theta (°) Chiéu cao | %H
5,3 348 100
8,5 335 96,3
10,4 78 22,4
13,0 51 14,7
13,4 73 21
15,3 128 36,8
16,4 50 14,4
18,6 65 18,7
19,0 48 13,8
20,1 90 25,9
21,2 41 11,8
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21,9 67 19,3
22,9 50 14,4
234 51 14,7
24.9 89 [256
26,7 41 11,8

Céc nghién ctru nhiét lugng quét vi sai (DSC) d6i v6i mubi hemi-sulfat cia Hop

chat 11

Mubi hemi-sulfat cia Hop chét II duoc xé4c dinh dic diém bang k¥ thuat
DSC. Két qua DSC thu dugc tir thiét bi do nhiét lwong quét vi sai do hing TA
Instruments san xuét, Model Q200 c6 bd 14y mau ty dong. Céc diéu kién thiét bi
DSC nhu sau: 30 - 350°C & téc d6 10°C/phit; cbc va nip mau nhém Tzero; va
dong khi nito & toc do 50 mL/pht.

Biu dd nhiét DSC ciia hemi-sulfat ciia Hop chét I dugc thé hién trén Fig.
11. Bidu d nhiét DSC cho thdy sy kién thu nhiét chinh & nhiét do khoi dau 1
283,8°C ¢6 nhiét d6 pic 1a 289,4°C duge cho 14 nhiét d6 néng chay/phan huy cua
hop chit.

- Céc nghién ctru nhiét trong truong (TGA) d6i v6i mudi hemi-sulfat ciia Hop chat

II

Mudi hemi-sulfat ctia Hop chat IT duge xac dinh dédc diém bang k¥ thuat
TGA. Két qua TGA thu dugc tir mdy phén tich Nhiét trong truong do hing TA
Instrument san xudt, Model Q500. Cac diéu kién thur nghiém tong quat d6i véi
TGA la: doan déc tir 20°C dén 600°C & toe dd 20°C/phit; thoi khi nito, luu luong
khi & 40 mL/phut tiép theo 1a cén bang luu lwgng khi thdi; luu lwong théi mau &
60 mL/phut; céc mau platin.

Bidu dd nhiét TGA ctia mudi hemi-sulfat cia Hop chat IT duge thé hién trén
Fig. 12. Khéi lugng mét di khoang 1,5% khi nhiét do 1én dén 100°C dugc quan

sat thay va duoc cho 1a lién quan dén cac dung mdi con lai hodc lwgng am bi mat.
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Quan st thdy khéi lwong mét déng ké & nhiét do trén 200°C & nhidu budc va dugce

cho 12 lién quan dén nhiét d6 phan hiyy cua hop chit.

Vi du 12. Xac dinh dic diém trang thai rin ctia mudi Hydroclorua cua Hop chét

II

Céc nghién ciru nhiéu xa bot tia X (XRPD) d6i v6i mudi Hydroclorua cua Hop

chat 11

Mudi hydroclorua cua Hop chit 1T dugc xac dinh dic diém bing k¥ thuit
XRPD. Két qua XRPD thu duge tu Nhiéu xa ké bot tia X Rigaku MiniFlex
(XRPD). Céc quy trinh thir nghiém téng quat doi véi XRPD la: (1) chiéu xa tia X
tir ddng & budc séng 1,054056 A vdi bd loc Kg; (2) bot tia X & ngudn 30 KV, 15
mA; va (3) bot mau duoc phan tan trén gid do mAu nén khéng. Céc diéu kién do
t8ng quat déi véi XRPD 1a: Géc bat dau 1a 3 do; Goc két thic 1a 45 d6; Lay méu
& gbc 0,02 do; va Tde do quét 1a 2 do/phut.

M3u hinh XRPD ciia mubi hydroclorua ctia Hop chit IT dugc the hién trén
Fig. 13 va dit liéu XRPD duoc dua ra trong Bang 6.

Bang 6.

2-Theta (°) | Chiéu cao | %H
4.4 56 11,2
6,5 502 100
9,7 141 28,1
10,3 99 19,7
13,1 37 7,4
13,9 78 15,5
14,9 96 19,1
16,5 84 16,7
17,0 40 8
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18,9 83 16,5
19,7 73 14,5
20,9 54 10,8
21,5 169 33,7
21,8 114 22,7
23,9 130 25,9
25,1 37 7,4
25,7 38 7,6
27,4 50 10
29,1 44 8,8

Céc nghién ctru nhiét lugng quét vi sai (DSC) d6i voi mudi Hydroclorua cia Hop
chat II

Mudi hydroclorua cua Hop chét II duoc xé4c dinh dic diém bang k¥ thuat
DSC. Két qua DSC thu dugc tir thiét bi do nhiét luong quét vi sai do hang TA
Instruments san xuét, Model Q200 ¢6 bd iy mu tw dong. Cac diéu kién thiét bi
DSC nhw sau: 30 - 300°C & tbe dd 10°C/phut; cbe va nép mau nhom Tzero; va
dong khi nito & toc do 50 mL/phut.

Biéu dd nhiét DSC cua mubdi hydroclorua ctia Hop chat II dugc thé hién
trén Fig. 14. Biéu dd nhiét DSC cho thy sy kién thu nhiét chinh & nhiét do khoi
d4u 1a 183,5°C c6 nhiét d6 pic 1a 190,0°C dugc cho 13 nhiét @6 néng chay/phan
huy cua hop chat.

Céc nghién ctru nhiét trong trueong (TGA) d6i véi mudi Hydroclorua ctia Hop chat
a

Mudi hydroclorua cua Hop chit 11 dugc xdc dinh dac diém bang k¥ thuét

TGA. Xét qua TGA thu dugc tir mdy phén tich Nhiét trong truong do hang TA

Instrument san xudt, Model Q500. Céc diéu kién thir nghiém tong quét d6i véi

95



47413

TGA 1a: doan dbc tir 20°C dén 600°C & téc d 20°C/phut; thdi khi nito, luu Tuong
khi & 40 mL/phuit tiép theo 14 can bing luu luong khi thdi; luu Irong thdi miu &
60 mL/phut; cdc mau platin.

:Biéu dd nhiét TGA cua mudi hydroclorua cua Hop chét 1T duoc thé .hién
trén Fig. 15. Khéi luong mét di khoang 5,9% khi nhiét d6 lén dén 200°C dugc
quan sat thdy va dugc cho 13 lién quan dén cac dung mdi con lai hodc luong am
bi mét. Quan sat thdy khéi lugng mét d4ng ké & nhiét do trén 200°C va dugc cho

3 lién quan dén nhiét do phan hity ctia hop cht.
Vi du 13. Xac dinh dac diém trang thai rin ctia mudi Salixylat ciia Hop chét II

Cac nghién cou nhiéu xa bot tia X (XRPD) d6i v6&i mudi Salixylat cia Hop chét
II

Mudi salixylat cua Hop chét II duoc x4c dinh dic diém bang ky thuat
XRPD. Két qua XRPD thu duge tir Nhidu xa ké bot tia X Rigaku MiniFlex
(XRPD). Céc quy trinh thir nghiém téng quat doi véi XRPD la: (1) chiéu xa tia X
tir ddng & bude séng 1,054056 A véi bd loc Kp; (2) bot tia X & ngudn 30 KV, 15
mA; va (3) bot miu duge phéan tén trén gid d& mau nén khong. Cac diéu kién do
tdng quat d6i véi XRPD 1a: Géc bit du 1a 3 d9; Géc két thic 1a 45 do; Lay mau
& gbe 0,02 do; va Toc d§ quét 1a 2 do/phut.

M?3u hinh XRPD cuia mudi salixylat cua Hop chét 11 dugc thé hién trén Fig.
16 va dit liéu XRPD duoc dua ra trong Bang 7.

Béang 7.
2-Theta (°) Chiéu cao | %H
7,3 1345 100
10,1 111 8,3
11,8 80 5,9
12,2 91 6,8
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13,3 300|223
14,4 514|382
15,1 370|275
15,7 382|284
17,6 135 10

18,3 55 4,1

18.9 222|165
19,9 492|366
21.9 444 | 33

22,7 289 |21,5
23,6 220 | 164
242 63 4,7

25,3 325|242
25,9 139|103
27,3 133 |99
28,5 96 7,1

29,9 128 |95

31,9 78 5,8
32,5 79 5,9
34.4 56 472
35,6 61 4.5

Muéi salixylat ctia Hop chét IT dugc xéc dinh ddc diém bang ky thuat DSC.
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Két qua DSC thu dugc tir thiét bi do nhiét lugng quét vi sai do hing TA
Instruments san xuat, Model Q200 c6 bd léy mau tr dong. Cac didu kién thiét bi
DSC nhu sau: 30 - 300°C & tbc d6 10°C/phut; cbe va nép mau nhém Tzero; va

dong khi nito ¢ tbc d6 50 mL/pht.

Biéu dd nhiét DSC cta mudi salixylat cia Hop chét II duoc thé hién trén
Fig. 17. Biéu dd nhiét DSC cho théy 3 sy kién thu nhiét chinh: sy kién tht nhat &
nhiét d6 khoi dau 13 176,0°C cé nhiét do pic 1a 181,7°C, sy kién thir hai ¢ nhiét
do khéi _dﬁu 12 209,9°C ¢6 nhiét d6 pic 1a 224,9°C, va su kién thit ba ¢ nhiét do
khoi dau 14 254,7°C c6 nhiét do pic 1a 264,5°C.
Céc nghién ctru nhiét trong trudong (TGA) déi véi muoi Salixylat cia Hop chat II

Muéi salixylat ctia Hop chét IT dugc xac dinh dic diém bang k¥ thuat TGA.
Két qua TGA thu dugc tir mdy phan tich Nhiét trong truong do hang TA
Instrument san xuit, Model Q500. Céc didu kién thtr nghiém tdng quét ddi véi
TGA 1a: doan dbc tir 20°C dén 600°C & tdc d6 20°C/phut; thdi khi nito, lwu luong
khi & 40 mL/pht tiép theo 1a can bang luu luong khi thdi; luu lwong thdi mau &
60 mL/phit; cdc mau platin.

Bidu dd nhist TGA clia mudi salixylat ctia Hop chit IT dugc thé hién trén
Fig. 18. Khéi luong mét di khoang 8,1% khi nhiét do 1én dén 250°C dugc quan
sat thiy trong budc thu nhit. Quan sat thay khéi lwong mit déng ké ¢ nhiét do
trén 300°C va duoc cho 12 lién quan dén nhiét do phéan hity ctia hop chit.
Vi du 14. Xac dinh déac diém trang thai rin ctia mudi Mesylat ctia Hop chét 11
Céc nghién ciru nhiéu xa bot tia X (XRPD) @51 v&i mubi Mesylat ciia Hop chat I

Mubi mesylat ctia Hop chit I duoe x4c dinh dic diém bang k¥ thuat XRPD.
Két qua XRPD thu dugc tir Nhifu xa ké bot tia X Rigaku MiniFlex (XRPD). Céc
quy trinh thir nghiém tong quat d6i véi XRPD 1a: (1) chiéu xa tia X tlr ddng &
budce séng 1,054056 A véi bd loc Kg; (2) bot tia X 6 ngudn 30 KV, 15 mA; va (3)
b6t mau dugc phén tan trén gid d mau nén khong. Céc didu kién do téng quat d6i

v&i XRPD 1a: Géc bit ddu 14 3 do; Géc két thuc 14 45 do; Liy mau & géc 0,02 do;
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va Tbc d6 quét 14 2 do/phut.

M?au hinh XRPD ctia mudi mesylat ctia Hop chét II dwoc thé hién trén Fig.
19 va dit liéu XRPD dugc dua ra trong Bang 8.

Bang 8.
2-Theta (°) | Chiéu cao | %H
5,0 106 | 23,7
8,2 447 100
13,2 76 17
16,9 141 31,5

Céc nghién ctru nhiét lwong quét vi sai (DSC) ddi véi mubi Mesylat ciia Hop chat
I

Mubi mesylat ctia Hop chét IT duge xac dinh dic diém bang k¥ thuat DSC.
Két qua DSC thu duoc tir thiét bi do nhigt lugng quét vi sai do hang TA
Instruments san xuit, Model Q200 c6 bd léy mau tu dong. Céc didu kién thiét bi
DSC nhu sau: 30 - 300°C & téc d6 10°C/phut; cbe va nap mau nhdm Tzero; va
dong khi nito & tbe d6 50 mL/pht.

Biéu dd nhiét DSC cua mudi mesylat cua Hop chét 11 duoc thé hién trén
Fig. 20. Biéu dd nhiét DSC cho thay sy kién thu nhiét chinh & nhiét d khoi dau
12 166,3°C ¢6 nhiét d6 pic 1a 174,8°C dugc cho la nhiét dd néng chay/phan huy
cua hop chét.
Céc nghién ciru nhiét trong truong (TGA) dbi voi mubi Mesylat cua Hop chét I

Mudi mesylat cia Hop chat II duogc xé4c dinh dac diém bﬁng k¥ thuat TGA.
Két qua TGA thu dugc tir my phan tich Nhiét trong truong do hang TA
Instrument san xuét, Model Q500. Cac diéu kién thir nghiém téng quat dbi véi
TGA 1: doan déc tir 20°C dén 600°C & tbc d6 20°C/phut; thdi khi nito, lwu luong
khi & 40 mL/phut tiép theo 1a can bang luu luong khi théi; luu lugng thdéi mau &
60 mL/phit; cdc mau platin.
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Biéu dd nhiét TGA cua mudi mesylat ciia Hop chét 1I duoc thé hién trén
Fig. 21. Khéi lugng mat di khoang 2,3% khi nhiét do 1én dén 100°C duoc quan
sat théy va duoc cho la lién quan dén cac dung mdi con lai hodc lwgng 4m bi mét.
Quan sat the"ty khdi lugng mét dang ké & nhiét d6 trén 200°C va dugc cho la lién
quan dén nhiét do phan hiy cia hop chat.
Vidu 15. Xac dinh dic diém trang thai rin ctiia mudi Esylat ciia Hop chét I
Céac nghién cuu nhiéu xa bot tia X (XRPD) d6i véi mudi Esylat cua Hop chét I

Mubi esylat cia Hop chét IT dugc xac dinh dac diém bang k¥ thuat XRPD.
Két qua XRPD thu dugc tur Nhidu xa ké bt tia X Rigaku MiniFlex (XRPD). Cac
quy trinh thtr nghiém tdng quat ddi véi XRPD la: (1) chiéu xa tia X tir dong &
budce séng 1,054056 A v&ibd loc Kp; (2) bot tia X & nguén 30KV, 15 mA; va (3)
bot miu dugc phén tan trén gia 4o mau nén khéng. Cac diéu kién do téng quat ddi
v&i XRPD 1a: Géc bt ddu 14 3 d6; Goc két thic 1a 45 d6; Ly mau & goc 0,02 do;
va Tdc do quét 1a 2 do/phut.

MAu hinh XRPD cua mudi esylat cia Hop chét II duoc thé hién trén Fig.
22 va dit liéu XRPD duoc dua ra trong Bang 9.

Bang 9.
2-Theta (°) | Chiéu cao | %H
4,9 168 |12,
7,6 1386 | 100
12,5 49 35
15,4 453 32,7
16,8 59 4,3
17,5 94 6,8
23,4 48 3,5
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Céc nghién ciru nhiét lugng quét vi sai (DSC) déi véi mudi Esylat cia Hop chat
I

Mubi esylat cia Hop chét IT duoc xé4c dinh dac diém béng k§ thuat DSC.
Két qua DSC thu dugc tir thiét bi do nhiét lwong quét vi sai do hang TA
Instruments san xuét, Model Q200 ¢6 bd 14y mAu tw dong. Cac diéu kién thiét bi
DSC nhu sau: 30 - 300°C & tbe @6 10°C/phut; cbe va ndp mau nhom Tzero; va
dong khi nito & tbc do 50 mL/pht.

Bidu d3 nhiét DSC ctia mudi esylat ctia Hop chét IT duoc thé hién trén Fig.
23. Bidu dd nhiét DSC cho thiy su kién thu nhiét chinh ¢ nhiét do khoi dau 13
180,4°C ¢4 nhiét d6 pic 1a 187,7°C duge cho la nhiét 40 néng chay/phan huy cua
hop chit.
Céc nghién ctru nhiét trong trudng (TGA) dbi v&i mudi Esylat ctia Hop chét II

Mui esylat cia Hop chét IT duge xic dinh dic diém bing k¥ thuat TGA.
Két qua TGA thu dugc tir may phén tich Nhiét trong truong do hing TA
Instrument sén xuét, Model Q500. Cac didu kién ther nghiém tong quat ab6i véi
TGA 1a: doan déc tir 20°C dén 600°C & téc dd 20°C/phit; thoi khi nito, luu lugng
Khi & 40 mL/phit tip theo 12 can bing luu hrgng khi thoi; luu hrong thdi miu &
60 mL/phut; céc miu platin.

Bidu dd nhiét TGA cua mubi esylat ciia Hop chét IT dugc thé hién trén Fig.
24. Khéi lugng mat di khoang 1,6% khi nhiét d 1én dén 100°C duge quan sat
thdy va duge cho 14 lién quan dén céc dung moi con lai hodc luong Am bi mat.
Quan sét thiy khéi luong mét déng ké & nhiét d trén 200°C va duge cho 1a lién
quan dén nhiét d6 phan hiy cta hop chit.
Vi du 16. Didu ché céc dang tinh thé khac ctia N-(4-(4-Amino-7-(1-isobutyryl
piperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-
(pyridin-?_-yl)-l,2,3,4-tetrahydropyrimidin-5-carboxamit maleat (mubi axit
maleic ctia Hop chat I, cic Dang I1-V)

Céc quy trinh thir nghiém dé tao ra mudi maleat ctia Hop chét I, cac Dang
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I, I, IV, va V dugce tom tat trong Bang 10.
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Bang 10. cac quy trinh kiét tinh dé tao ra cac Dang ran cia mudi maleat ctia Hop

chat I

Quy trinh

Dang trang thai ran sau khi 1am
khd & 45-46°C trong chan
khong trong 8 gio

Lam bay hoi x4p xi 3,5 mL dung dich bio
hoa ctia mudi maleat ciia Hop chét I trong
cloroform trong khéng khi ma khong can
khudy 025+ 1°C va chét rén thu dugc duge
phén tich bang k¥ thust XRPD 1a Dang II.
XRPD (xem Vi du 17, Fig. 25).

Dang I

Lam bay hoi x4p xi 4,0 mL dung dich bao
hoa ciia mudi maleat cua Hop chét I trong
1,4-dioxan trong khéng khi ma khong can
khudy 25 +1°C va chét rén thu dugc duge
phén tich bang k¥ thuat XRPD la Dang III.
XRPD (xem Vi du 18, Fig. 26), DSC (xem
Vi du 18, Fig. 27), va TGA (xem Vi du 18,
Fig. 28)

Dang III
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Lam bay hoi x4p xi 10 mL dung dich bao
hoa ctia mudi maleat cua Hop chit I trong
n-BuOH trong khong khi ma khong can
khqu & 50 + 1°C va chét ran thu dugc dugc
phén tich bing k¥ thuat XRPD 1a Dang IV.
XRPD (xem Vi du 19, Fig. 29), DSC (xem
Vi du 19, Fig. 30), va TGA (xem Vi du 19,
Fig. 31)

Dang IV

Bé sung nguoc tir DCM/Hexan:

Thém 1 mL dung dich bdo hoa cua mubi
maleat cua Hop chit I dugc diu ché trong
diclometan vao 3,0 mL heptan tiép d6
khqu thu dwoc chat rén, chit rin nay duoc
phén tich bang k¥ thuat XRPD la Dang V.
XRPD (xem Vi du 20, Fig. 32), DSC (xem
Vi du 20, Fig. 33), va TGA (xem Vi dy 20,
Fig. 34)

Dang V

Phan tich nhiéu xa bot tia X (XRPD) ctia mubi maleat ctia Hop chét I, Dang II

Vi du 17. Xéc dinh déc diém trang thai rén cta mudi maleat ciia Hop chit I, Dang

K&t qua nhidu xa bot tia X (XRPD) thu dugc tir Nhiéu xa ké bot tia X

45 d6; Liy miu & goc 0,02 do; va Toc do quét 1a 2 do/phut.

Rigaku MiniFlex (XRPD). C4c quy trinh thir nghiém tdng quat dbi véi XRPD la:
(1) chiéu xa tia X tir ddng & bude séng 1,054056 A véi bo loc Kp; (2) bot tia X 6
ngudn 30 KV, 15 mA; va (3) bot mau dugc phan tan trén gia do mAu nén khong.
Céc didu kién do tdng quat di véi XRPD 1a: Géc bt dau 1a 3 d0; Géc két thuc 1a

Mau hinh XRPD cta Dang II cia mudi axit maleic ciia Hop chat I duoc thé
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Bang 11.
2-Theta (°) | Chiéu cao | %H
3,8 500 100
7,8 268 53,6
12,3 65 13
19,7 70 14
23,5 128  [256
26,0 90 18
26,7 52 10,4
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Vi du 18. Xéc dinh dac diém trang thai rin ctia mudi maleat ciia Hop chét I, Dang

III

Két qua nhidu xa bot tia X (XRPD) thu duge ti Nhiéu xa ké bot tia X
Rigaku MiniFlex (XRPD). Céc quy trinh thir nghiém tdng quat dbi véi XRPD la:
(1) chiéu xa tia X tlr ddng & bude song 1,054056 A v6ibd loc Kg; (2) bot tia X &

ngudn 30 KV, 15 mA; va (3) bot miu duge phén tén trén gia dd mAu nén khong.
Cic didu kién do tdng quat di véi XRPD 1a: Géc bt dau 13 3 do; Gée két thic 12

45 d6; Liy mau & goc 0,02 do; va Toc do quét 1a 2 do/phut.

M3u hinh XRPD cta Dang III ciia mudi axit maleic ciia Hop chat I duogc

thé hién trén Fig. 26 va dit liéu XRPD dugc dua ra trong Bang 12.

Bang 12.
2-Theta (°) | Chiéu cao | %H
3,8 719 100
7,7 654 91
8,5 61 8,5
10,8 50 7
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11,5 44 6,1
12,1 320 44,5
13,8 84 11,7
14,9 57 7.9
15,4 88 12,2
16,2 57 7,9
16,9 93 12,9
18,3 75 10,4
18,9 335 46,6
19,6 60 8,3
20,6 196 27,3
21,6 71 9,9
23,1 192 26,7
25,3 139 19,3
25,8 162 22,5
29,1 58 8,1
30,4 42 5,8
37,0 39 5,4
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Céc nghién ctru nhiét luong quét vi sai (DSC) &6i v6i mudi axit maleic ciia Hop

chit I, Dang III

Dang I1I cua mudi axit maleic cua Hop chat I duoc xac dinh dac diém bé‘mg

k§ thuat DSC. Két qua DSC thu duoc tir thiét bi do nhiét lrgng quét vi sai do hang

TA Instruments san xuat, Model Q200 c6 bd 1§y mau ty dong. Cac diéu kién thiét

bi DSC nhu sau: 30 - 300°C & téc d6 10°C/phtit; cbc va nap mau nhom Tzero; va
dong khi nito & tbc @6 50 mL/phut.
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Biéu dd nhiét DSC cuia mudi axit maleic cia Hop chét I, Dang III dwgc thé
hién trén Fig. 27. Bidu d0 nhiét DSC cho thdy hai sw kién thu nhiét: sy kién thit
nhét v6i nhiét d6 khoi dau 1a 143,9°C c6 nhiét do pic 1a 165,4°C va sy kién th
hai vé6i nhiét d khoi dau 13 186,3 ¢6 nhiét d6 pic 1a 195,4°C.

Céc nghién cru nhiét trong trudng (TGA) d6i véi muoi axit maleic ctia Hop chat
I, Dang III

Dang III cua mudi axit maleic cua Hop chat I dugc x4c dinh dac diém bang
ky thuat TGA. Két qua TGA thu dugc tir may phén tich Nhiét trong trudong do
hing TA Instrument san xuét, Model Q500. Céc didu kién thtr nghiém tong quét
@61 véi TGA 1a: doan déc tir 20°C dén 600°C & tbe do 20°C/phit; thoi khi nito,
luu Iwong khi & 40 mL/phut tiép theo 1a can bang luu lwong khi théi; lwu lugng
thdi mAu & 60 mL/phit; cdc miu platin.

Bidu dd nhiét TGA cia mubi axit maleic cua Hop chét I, Dang III dugc thé
hién trén Fig. 28.

Vi du 19. X4c dinh dac diém trang thai rin ctia mudi maleat ciia Hop chit I, Dang
v

K&t qua nhidu xa bot tia X (XRPD) thu dugc tir Nhiéu xa ké bot tia X
Rigaku MiniFlex (XRPD). Céc quy trinh thir nghiém tdng quat dbi véi XRPD la:
(1) chidu xa tia X tir ddng & budce song 1,054056 A véibo loc Kg; (2) bot tia X &
nguén 30 KV, 15 mA; va (3) bot mau duogc phan tan trén gia 4o mAu nén khong.
Céc didu kién do téng quat déi véi XRPD la: Géc bit dau 12 3 dd; Gée két thic 1a
45 d6; LAy mAu & gbc 0,02 dd; va Téc d6 quét 1a 2 do/phit.

MaAu hinh XRPD cta Dang IV cua mubi axit maleic ctia Hop chit I dugc
thé hién trén Fig. 29 va dit liéu XRPD dugc dua ra trong Bang 13.

Bang 13.

2-Theta (°) | Chiéu cao | %H

3,9 1181 100
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4.6 276 | 234
6,2 109 9,2

7.8 699 | 592
8,5 81 6,9

9,1 237 | 20,1
10,1 31 2,6
11,6 61 5.2
12,2 96 8,1

13,6 106 9

16,1 63 5,3
16,6 34 2,9
18,2 30 2,5
18,7 61 5,2
19,3 65 5,5
20,2 37 3,1

20,5 42 3,6
21,8 87 7,4
22,8 188 | 159
233 77 6,5
25,6 43 3,6
26,8 29 2,5
27,4 46 3,9
36,8 29 2,5
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Céc nghién ctru nhiét lwgng quét vi sai (DSC) d5i v6i mudi axit maleic cua Hop
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chét I, Dang IV

Dang IV ctia mudi axit maleic ctia Hop chit T dwoc x4c dinh dic diém bing
k¥ thuat DSC. Két qua DSC thu duge tir thiét bi do nhiét luong quét vi sai do hang
TA Instruments san xuit, Model Q200 c6 bd 1§y méau tu dong. Céc diéu kién thiét
bi DSC nhu sau: 30 - 300°C & tdc d6 10°C/phit; cdc va ndp miu nhom Tzero; va
dong khi nito & téc d6 50 mL/phut.

Biéu dd nhiét DSC ctia mudi axit maleic ctia Hop chit I, Dang IV duogc thé
hién trén Fig. 30. Biéu dd nhiét DSC cho thiy hai sw kién thu nhiét: sy kién thi
nhét v6i nhist 6 khéi dau 1a 145,7°C c6 nhiét do pic 1a 152,1°C va su kién thtr
hai v&i nhiét dd khéi dau 12 188,3 c6 nhiét do pic 1a 202,6°C.

Céc nghién ctru nhiét trong truong (TGA) d6i v6i mubi axit maleic ciia Hop chét
I, Dang IV

Dang IV cua mudi axit maleic ciia Hop chit I duoc xac dinh dic diém bﬁng
k¥ thuat TGA. Két qua TGA thu dugc tir may phén tich Nhiét trong trudng do
hing TA Instrument san xuét, Model Q500. Cac didu kién thtr nghiém tong quat
dbi v6i TGA 1a: doan déc tir 20°C dén 600°C & téc @6 20°C/phut; thoi khi nito,
luu lwong khi ¢ 40 mL/phut tiép theo 1a can bang luu lugng khi théi; luu lwong
thdi mAu & 60 mL/phut; céc mau platin.

Biéu dd nhiét TGA cua mudi axit maleic ciia Hop chét I, Dang IV duge thé
hién trén Fig. 31.

Vi du 20. Xac dinh déc diém trang thai rin ctia mudi maleat cia Hop chéit I, Dang
v

Két qua nhidu xa bot tia X (XRPD) thu duge tir Nhidu xa ké bot tia X
Rigaku MiniFlex (XRPD). Céc quy trinh tht nghiém tong quat dbi véi XRPD la:
(1) chidu xa tia X tir ddng & budc séng 1,054056 A v4i bd loc Kg; (2) bét tia X &
ngudn 30 KV, 15 mA; va (3) bot mau duoc phén tan trén gia do mAu nén khong.
Céc didu kién do tdng quat di véi XRPD 1a: Géc bit dau 1a 3 dd; Goc két thuc 1a

45 d6; Lay miu & goc 0,02 d9; va Téc do quét 1a 2 do/phut.

108



47413

109/156

MiAu hinh XRPD ctia Dang V ctia mudi axit maleic cua Hop chit I dugc thé

hién trén Fig. 32 va dit liéu XRPD dugc dua ra trong Bang 14.

Bang 14.

2-Theta (°) | Chiéu cao | %H
4,1 423 95,3
8,3 444 100
8,8 140 31,5
10,7 43 9,7
12,5 35 7,9
13,0 34 7,7
15,6 44 9,9
18,0 130 29,3
20,5 41 9,2
23,1 53 11,9
23,5 122 27,5
24,1 38 8,6
27,3 150 33,8
28,4 42 9,5
29,4 36 8,1
31,4 43 9,7
35,5 49 11

Céc nghién ctru nhiét lugng quét vi sai (DSC) dbi v6i mudi axit maleic ctia Hop

chét I, Dang V

Dang V cua mubi axit maleic cua Hop chit I duge xac dinh dac diém bang
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k¥ thuat DSC. Két qua DSC thu dugo tir thiét bi do nhiét lugng quét vi sai do hing
TA Instruments san xuit, Model Q200 ¢6 bd 1dy mau tw dong. Cac didu kién thiét
bi DSC nhu sau: 30 - 300°C & tdc @6 10°C/phut; cbe va nép mau nhém Tzero; va
dong khi nito & tbe do 50 mL/phut.

Biéu dd nhiét DSC cua mudi axit maleic ciia Hop chit I, Dang V dugc thé
hién trén Fig. 33. Biéu dd nhiét DSC cho thy sy kién thu nhiét véi nhiét d6 khoi
du 13 189,1°C ¢6 nhiét dd pic 1a 200,1°C.

Céc nghién clru nhiét trong truong (TGA) d6i véi mubi axit maleic ciia Hop chat

I, Dang V

Dang V cua mubi axit maleic cua Hop chit I dugc x4c dinh ddc diém bang
ky thuat TGA. Két qua TGA thu dugc tir may phén tich Nhiét trong truong do
hing TA Instrument san xuét, Model Q500. Céc didu kién thir nghiém tong quat
61 v6i TGA 1a: doan dbc tir 20°C dén 600°C & tbe do 20°C/phut; thoi khi nito,
luu luong khi & 40 mL/phut tiép theo 1a can bang luu lwong khi thdi; luu luong
thdi mAu & 60 mL/phit; cdc mau platin.

Biéu d0 nhiét TGA cua mudi axit maleic ctia Hop chit I, Dang V dugc thé
hién trén Fig. 34.

Vidu A
Thit nghiém phosphoryl héa tw dong ctia Axl

Thtt nghiém phosphoryl héa tw dong ciia Axl duge tién hanh bang cich u
protein AxI tai td hop (Life Technologies, PV4275) trong chit dém chira Tris 50
mM, pH 7,5, Ax1 0,2 mg/ml, ATP 5 mM, MgCl, 20 mM va DTT 2 mM ¢ nhiét
dd trong phong trong 1 gio.

Thir nghiém enzym TAM

ChAt dém thtr nghiém kinaza chira HEPES 50 mM, pH7,5, MgCI2 10 mM,
EGTA 1 mM, NP-40 0,01% va DTT 2 mM. Chuyén 0,1 ul cdc hop chat thir
nghiém dugc hoa tan trong DMSO tir cac dfa chia hop chét vao cac dia thu
nghiém 384 giéng mau tring (c4c dia Greiner LUMITRAC). Nong dé cudi clia
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DMSO 14 1,25%. Diéu ché cac dung dich enzym chira phosphor-Axl1 5,1 nM, hoac
c-Mer 0,0625 nM (Carna Biosciences, 08-108), hodc Tyro3 0,366 nM (Life
Technologies, PR7480A) trong chit dém thir nghiém. Pha loang dung dich co chét
peptit Biotin-EQEDEPEGDYFEWLE-amit SEQ ID NO: 1 1 mM (Quality
Controlled Biochemicals, MA) dugc hoa tan trong DMSO dén néng @6 1 uM
trong chat dém thir nghiém chira ATP 2000 uM. Thém 4 ul dung dich enzym (hodc
chit dém thr nghiém cho méu trang enzym) vao cac giéng thich hop cua modi dia,
va sau d6 thém 4 ul/giéng dung dich co chit dé bat dau phan mg. Bao vé dia khoi
4nh sdng va 0 & nhiét d§ trong phong trong 60 phut. Dung phan Ung bang cach
thém 4 ul dung dich phat hién c6 chira Tris-HC1 50 mM, pH 7,8, NaCl 150 mM,
BSA 0,05%, EDTA 45 mM, SA-APC 180 nM (Perkin Elmer, CR130-100) va
khéng thé khang-phosphotyrosin PY20 Eu-W1024 3 nM (Perkin Elmer,
ADO0067). U dia ndy trong trong 1 git ¢ nhiét do trong phong, va do tin hiéu HTRF
(huynh quang phan giai theo thoi gian ddng nhét) trén may doc dia PHER Astar
FS (BMG labtech). Tinh phén trim tc ché cho mdi ndng dd va gia tri ICso duge
suy ra tir dudng cong phu hop véi phin mém GraphPab Prism.

Cac hop chét c6 Cong thire I va II duoc phat hién 1a cdc chét wc ché dbi véi
mot hodc nhidu AXL, MER, va TYRO3. Di liéu ICsy cua cac mudi axit
trifloaxetic éﬁa cac hop chét c6 Cong thic I va I duoc b 10 trong Don déng ky
sang ché Mg s6 15/469,975 va dugc dua ra dudi day trong Bang 15. Ky hi¢u “1”
chi ra gid tri ICsp < 5 nM, “t1” chi ra gid tri [Cso > 5 nM nhung < 10 nM. va “f11”
chi ra gid tri ICso > 10 nM nhung < 100 nM.

Bang 15

Axl ICso Mer IC50 Tyro3

Hop chat (nM) (M) | ICso (nM)
Mubi axit trifloaxetic
, £ T T 1T
cta Hop chat
Mudi axit maleic cua i T Tt
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Axl IC50 Mer IC5() Ter?)

Hop chét (nM) (nM) ICso (nM)
Hop chat I
Mudi axit trifloaxetic 1 T 1T
cua Hop chat I

Muoi axit hemi-

sulfuric cia Hop chat IT T ¥ 1t

Vi du B. Quy trinh tao cac té bao BAF3-AXL, BAF3-MER va BAF3-TYRO3 va

thit nghiém ting sinh té bao

Mién t& bao chit cia AXL, MER hodc TYRO3 duoc dung hop vdi trinh tu
dime hoéa va thé HA duoc tao dong thudn vao vée-to pMSCV véi gen chi thi khéng
puromyxin dé tao ra ba ciu tric (pMSCV-AXL, pMSCV-MER va pMSCV-
TYRO3). Céc té bao BAF3 duoc chuyén nhiém véi ba chu tric riéng 1& bang
phuong phép chuyén gen nhd xung dién. Céc dong thuan don 13 IL3 doc lap va
khang puromyxin dugc chon va duge xdc dinh dic diém. Céac té bao c6 biéu hién
AXL, MER hodc TYRO3 6n dinh 14 céc té bao BAF3-AXL, BAF3-MER va
BAF3-TYRO3 duoc chon va chi dinh.

Béo quan céc dong té bao BAF3, BAF3-AXL, BAF3-MER hoac BAF3-
TYRO3 trong RPMI1640 v6i FBS 10% (Gibco/Life Technologies, Carlsbad,
CA). P& do hiéu qua ctia cac hop chit thir nghiém déi voi kha ning song sot clia
t& bao, dan mong 1000 té bao/ giéng trén céc dia nudi cdy mo 384 giéng trong mdi
trudng ting trudng véi dung dich pha lodng néir tiép chira hop chét hodc mot minh
DMSO trong 48 gio & 37°C véi CO, 5%, do kha ning séng s6t cia té bao bang
thit nghiém ATP (Thi nghiém CellTiter-Glo, Promega) theo quy trinh cua nha
san xuAt. Chuyén dbi dit lidu thanh phén trdm te ché so v6i dbi chimg DMSO va

chinh hop céc duong cong ICso bang cach sir dung phidn mém GraphPad Prism.
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Vi du C. Thit nghiém ELISA déi v6i BaF3-AXL va ELISA d6i v6i BaF3-MER

Duy tri cac té bao BaF3-AXL hoac BaF3-MER trong mbi trudng nudi cdy
RPMI v&i FBS 10% va puromyxin (1 pg/ml, Gibco/Life Technologies, Carlsbad,
CA). Dé do hiéu qué cta cac hop chét thir nghiém ddi v6i phosphor-AXL hodc
phosphor-MER, dan mong cac té bao (5x10*té bao/ giéng) trong‘c’ﬁa polypropylen
day chit V (Greiner bio-one) vdi su ¢6 mit hodc khong cé mét cac hop chét thu
nghiém dugc pha loang trong méi trudng nudi ciy va 1 trong 1 gio 6 37°C véi
CO, 5%. Thu hoach céc té bao bang cach ly tm va phéan giai trong 110 pl chat
dém phan giai duge 1am lanh trén nude da (Cell Signaling) vdi céc chit Gc ché
proteaza va phosphataza (Halts PI, Thermo Fisher) trong 30 phut trén nudc da.
Bao quan dich phan giai té bao & -80°C cho thir nghiém ELISA. Chuén bi cac dia
ELISA bang cach u dia Costar v6i khang thé khang HA (1pg/ml) trong 1 gio ¢
nhiét d trong phong. Ria cac dia nay va phong bé bang PBS véi BSA 3%. Nap
dich phéan giai t& bao 1én dfa ELISA va i ¢ 4°C qua dém. Rira cac dia nay va
v6i khang thé khang phospho-tyrosin LANCE Eu-W1 024 (PY-20) (Perkin Elmer)
trong chit dém thir nghiém DELFIA (Perkin Elmer) trong 1 gio, va doc két qua
trén may Pherastar (BMG Labtech). Chuyén dbi dit lidu thanh phén trdm Gc ché
s0 véi miu déi chimg DMSO va xéc dinh gia tri ICso bang cach diéu chinh duong
cong phr?m tram e ché so véi log cia ndng do chit e ché sir dung phan mém
GraphPad Prism.

Vi du D. Thit nghiém ELISA dbi véi Phospho-AXL H1299

Duy tri cac té bao H1299 (ATCC), dong t& bao caxinom phdi khong phai
t& bao nhé clia ngudi c6 biéu hién Axl, trong mdi trudng nudi chy RPMI véi FBS
10% (Gibco/Life Technologies, Carlsbad, CA). Dé do hiéu qua cta cac hop chit
thtr nghiém d6i v6i phosphor-AXL, dan mong céc t& bao (30000 té bao/giéng)
trén dia nudi chy mo 96 giéng (Costar) va i qua dém & 37°C v6i CO, 5%. Thém
céc hop chit véi ndng @0 thich hop vao va i trong 1 git ¢ 37°C v6i CO25%. Thém
thGas6 (R&D Systems, 6 pg/ml) vao tung giéng. U céc dia & 37°C véi CO2 5%
trong 15 phat. Thu hoach cac té bao va phan giai trong 110 pL dung dich dém

113



47413

114/156

phan giai dugc 1am lanh trén nude da (Cell Signaling) vdi cac chit trc ché proteaza
va phosphataza (Halts PI, Thermo Fisher). U dich phén giéi trong 1 gid trén nudce
d4 va bio quan & -80°C cho thir nghiém ELISA. Chuan bi céc dfa ELISA bang
cach 0 dia Costar véi khéng thé khang HA (1pg/ml) trong 1 gid ¢ nhiét do trong
phong. Rira céc dia ndy va phong bé bang PBS v6i BSA 3%. Nap dich phan giai
t& bao vao dia ELISA va u & 4°C qua dém. Rura cac dia nay va u voi khang thé
khéang phospho-tyrosin LANCE Eu-W1024 (PY-20) (Perkin Elmer) trong dém
thir nghiém DELFIA (Perkin Elmer) trong 1 gio, va doc két qua trén may
Pherastar (BMG Labtech). Chuyén dbi dit liéu thanh phan trim tc ché so vé6i dbi
chimg DMSO va xac dinh gid tri ICso bang cach diéu chinh dudng cong phén tram

trc ché so véi log cla ndng do chét tic ché sir dung phan mém GraphPad Prism.
Vi du E. Thir nghiém ELISA d6i v6i Phospho-AXL H1299 trong mau toan phan

Duy tri céc té bao H1299 (ATCC) trong mdi trudng nudi cdy RPMI véi
FBS 10% (Gibco/Life Technologies, Carlsbad, CA). Dé do hiéu qua cua cac hop
chét thtr nghiém d6i véi phosphor-AXL trong mdu toan phan, dan mong céc té
bao (30000 té bao/ giéng) trén cac dia nuoi cy md 96 giéng (Costar) va i qua dém
& 37°C véi CO, 5%. Tron mau nhan tr cac dbi twong cho khoe manh véi cac hop
chét thi nghiém trong 1 gio. Loai bé moi truong nudi cy khoi cac té bao H1299,
va thém méau c6 hop chét vao mdi giéng. Sau khi u trong 1 git & 37°C voi CO,
5%, thém rh-Gas6 (4 pg/ml, R&D Systems) vao mdi giéng. U dia ndy 6 37°C v6i
CO, 5% trong 15 phut. Rira cac té bao bang PBS, va phan giai trong 110 uL dém
phan giai dugc 1am lanh trén nuée da (Cell Signaling) voi cdc chat tc ché proteaza
va phosphataza (Halts PI, Thermo Fisher) trong 1 gid trén nudc da. Bao quan dia
nay & -80°C cho thir nghiém ELISA. Chuin bi cac dia ELISA bang cach U dia
Costar v6i khang thé khang HA (lug/ml) trong 1 gi& & nhiét do trong phong. Rira
c4c dianay va phong bé bing PBS véi BSA 3%. Nap dich phan gii té bao 1én dia
ELISA va u & 4°C qua dém. Rira cac dia nay vau voi khang thé khang phospho-
tyrosin LANCE Eu-W1024 (PY-20) (Perkin Elmer) trong chit dém thur nghiém
DELFIA (Perkin Elmer) trong 1 gio, va doc két qua trén may Pherastar (BMG
Labtech). Chuyén d6i dit lieu thanh phan trdm Gc ché so v6i mau déi chung
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DMSO va xéc dinh gié tr1 ICso bing cach didu chinh dudng cong phén trim tc

ché so véi log ciia ndng do chit Gc ché str dung phin mém GraphPad Prism.
Vi du F. Thir nghiém Insight ELISA di v6i té bao G361 Phospho-Akt

Duy tri céc té bao G361 (ATCC), dong té bao u hac sic td 4c tinh & ngudi
bidu hién Mer, trong mdi trudng nudi cdy RPMI véi FBS 10% (Gibco/Life
Technologies, Carlsbad, CA). Pé do hiéu qua cta cic hop chét thr nghiém abi
v6i con dudng truyén tin hiéu MER, dan mong cac t& bao v&i mat do 2 x 10%té
bao/giéng trong thé tich 100puL trong céc dia bé mat CellBind 96 giéng (Corning)
va i qua d&m & 37°C v6i CO2 5%. Thém 20 uL cac hop chét thtr nghiém véi cac
ndng d6 thich hop vao céc té bao nay va 1 trong 1 gid. Thém rhGas6 (4 pg/ml,
R&D Systems) vao mdi giéng va u trong 20 phut. C6 dinh céc té bao bang cich
bd sung 50 uL paraformaldehyt 4% (Electron Microscopy Sciences) trong PBS
(Corning) trong 30 phiit & nhiét do trong phong. Rira cac dia va 1 v6i 50 uL triton
X-100 0,2% (Sigma) trong PBS trong 10 phut & nhiét do trong phong. Rira cac
dia va u v6i 100 uL dém phong bé (BSA 0,1% trong PBS) trong 30 phut. Rira cac
dfa va 1 v6i Phospho-AKT (Ser473) (D9E) mAb cta tho (Cell Signaling) duoc
pha lodng trong BSA 0,1% (ty 18 pha lodng 1:300) & 4°C qua dém. Rura cac dia va
0 v6i 50 uL doan F(ab')? Alexaflour 488 cua khang thé cta dé khang IgG cua tho
(H+L) (Molecular Probes, ty 1¢ pha loang 1:1000) va Hoechst 33342 (Thermo
Fisher, ty 16 pha lodng 1:2000) trong PBS & nhiét do trong phong trong 2 gio. Ria
cac dia v6i PBS, va doc két qua trén méy Cell Insight CX5 (Thermo F1sher)

Nhiing céi bién khac nhau cia sang ché, ngoai nhimg ndi dung dugc mo ta
frong ban mb ta ndy, s& 12 hién nhién véi nhing nguoi c6 hiéu biét trung binh
trong linh vuc nay. Nhing cai bién nhu vay ciing dugc du dinh nam trong pham
vi clia yéu cau bao hd dudi day. MBbi tai liéu tham khao, bao gom tAt ca cac bing
séng ché, don ding ky sang ché va cong bd don, dugc trich dan trong don nay

duoc dua toan bd vao day bang cach vién dén.
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Yéu ciu bao hd
1. Mudi 13 mudi axit maleic cia N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-(pyridin-2-yl)-
1,2,3,4-tetrahydropyrimidin-5-carboxamit.
5 Mudi theo didm 1 13 mudi c6 hé sb ty lwong cua N-(4-(4-Amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1-isopropyl-2,4-
dioxo-3-(pyridin-2-yl)-1 2,3, 4-tetrahydropyrimidin-5-carboxamit vé1 axit maleic 1a 1:1.
3. Mubi theo diém 1 12 & dang tinh thé.
4. Muébi theo didm 1 v& co ban dugc tach.
5 Muditheo diém 1 duoc dic trung boi biéu dd nhit DSC ¢6 pic thu nhiét 6 khoang
211°C.
6. Mubitheo didm 1 c6 bidu dd nhiét DSC v& co ban nhu duoc thé hién trén Fig. 2.
7. Mubi theo diém 1 c6 biéu dd nhiét TGA vé co ban nhu duge thé hién trén Fig. 3.
& Mubi theo diém 1 ¢6 it nhat mot pic XRPD, c6 d6 2-theta, dugc chon tir khoang
43° khoang 8,4°, khoang 12,6°, khoang 13,2°, va khoang 18,5°.
9 Muditheo didm 1 c6 it nhat hai pic XRPD, c6 d0 2-theta, duoc chon tir khoang
4,3°, khoang 8,4°, khoang 12,6°, khoang 13,2°, va khoang 18,5°.
10.  Mubi theo diém 1 cé it nhét ba pic XRPD, c6 do 2-theta, dugc chon tir khoang
4,3°, khoang 8,4°, khoang 12,6°, khoang 13,2°, va khoang 18,5°.
11, Mubi theo didm 1 c6 it nhat bén pic XRPD, c6 do 2-theta, dugc chon tir khoang
4,3°, khoang 8,4°, khoang 12,6°, khoang 13,2°, va khoang 18,5°.
12. Mubitheo diém 1 bao gém cac pic XRPD sau, c6 do 2-theta: khoang 4,3°, khoang
8.,4°, khoang 12,6°, khoang 13,2°, va khoang 18,5°.
13, Mudi theo diém 1 ¢6 profin XRPD v& co ban nhu dugc thé hién trén Fig. 1.
14.  Mubi 12 mudi axit hemi-sulfuric cla N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
ylpyrolo[1,2-f][1 ,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit.
15, Mubi theo didm 14 13 mudi c6 hé sé ty luong cta N-(4-(4-Amino-7-(1-
isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 2 4]triazin-5-yl)phenyl)-1-isopropyl-2,4-
dioxo-3-phenyl—1,2,3,4-tetrahydropyrimidin—5-carboxamit véi axit sulfuric 1a 1:0,5.
16. Mubi theo didm 14 13 & dang tinh thé.

17. Mudi theo diém 14 vé co ban dugc tach.
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18.  Mubi theo diém 14 dwoc dic trung boi biéu dd nhiét DSC c6 pic thu nhiét &
khoang 289,4°C.

19.  Mudi theo didm 14 c6 bidu dd nhiét DSC vé co ban nhu duge thé hién trén Fig.
11.

20.  Mudi theo diém 14 c6 biéu dd nhiét TGA vé co ban nhu dugc thé hién trén Fig.
12.

21.  Mudi theo diém 14 ¢6 it nhit mot pic XRPD, c6 d6 2-theta, dwoc chon tir khoang
5,3°, khoang 8,5°, khoang 15,3°, khoang 20,1°, va khoang 24.9°.

22, Mubi theo didm 14 c6 it nhAt hai pic XRPD, c6 dd 2-theta, dugc chon tir khoang
5,3°, khoang 8,5°, khoang 15,3°, khodng 20,1°, va khoang 24.,9°.

23.  Muéi theo diém 14 c6 it nhét ba pic XRPD, c6 d¢ 2-theta, dugc chon tir khoang
5,3°, khoang 8,5°, khoang 15,3°, khoang 20,1°, va khoang 24,9°.

24.  Mudi theo diém 14 c6 it nhét bdn pic XRPD, c6 dd 2-theta, dugc chon tr khoadng
5,3°, khoang 8,5°, khoang 15,3°, khoang 20,1°, va khoang 24,9°.

25,  Mubi theo diém 14 bao gdm céc pic XRPD sau, c6 do 2-theta: khoang 5,3°,
khoang 8,5°, khoang 15,3°, khoang 20,1°, va khoang 24,9°, | |

26.  Mubi theo diém 14 c6 profin XRPD v& co ban nhu duoc thé hién trén Fig. 10.
27.  Mudi duoc chon tir: |

mubi  axit phosphoric  cua N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit;

mubi axit maleic cta N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1,2-
f][1,2,4]triazin-5-yl)phenyl)-1-isopro pyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit;

mubi  axit clohydric  cua N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit; ‘

mudi axit salixylic cia N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-y1)pyrolo[1,2-
f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-

tetrahydropyrimidin-5-carboxamit;
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mudi axit metansulfonic cta N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)- 1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-

tetrahydropyrimidin-5-carboxamit; va

mubi  axit etansulfonic cia N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit.
28.  Duoc phdm chira mubi theo diém bAt ky trong s6 cac diém tr 1 dén 27 va chat
mang dugc dung. ‘
29.  Quy trinh didu ché mudi theo diém 1, bao gdm budc cho hop chét c6 Cong thirc
I:

- o
@N)LNL
o =

X

(0]

I

phan (g véi axit maleic dé tao thinh mudi.

30.  Quy trinh theo diém 29, trong d6 khoang 1 duong lugng axit maleic dugc su
dung dva trén 1 duong luong hop chét c6 Cong thuc 1.

31.  Quy trinh theo diém 29, trong d6 budc phan tmg ciia hop chét c6 Cong thirc I va
axit maleic duoc thuc hién véi sy ¢6 mat cuia thanh ph?ln dung moi.

32.  Quy trinh theo diém 31, trong d6 thanh phan dung méi bao gdm metanol.

33.  Quy trinh theo diém 31, trong d6 thanh phan dung méi bao gdm diclometan.

34.  Quy trinh theo diém 31, trong d6 thanh phin dung mdi bao gdm metanol va
diclometan.

35.  Quy trinh theo diém 34, trong d6 quy trinh nay con bao gdm budc loai bd phan

dang k& diclometan @& két tia mudi.
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36.  Quy trinh theo diém 31, trong d6 quy trinh nay con bao gdm, trude bude phan
trng, bude tao dung dich chira hop chat c6 Cong thirc I trong thanh phan dung moi.

37.  Quy trinh theo didm 36, trong d6 dung dich dwgc tao ra bing cach gia nhiét huyén
phil dic ctia hop chét c6 Cong thire I trong thanh phin dung mdi dén nhiét d6 nim trong
khoang tir khoang 45°C dén khoang 55°C.

38.  Quy trinh theo diém 37, trong d6 quy trinh ndy con bao gbdm budce khudy dung
dich; va loc dung dich dé tao ra dich loc trudc budc phén Ung cta hgp chét ¢c6 Cong
thtrc I véi axit maleic.

39.  Quy trinh theo diém 38, trong d6 quy trinh nay con bao gbm budc bd sung cacbon
hoat tinh va silica gel vao dung dich sau buéc gia nhiét huyén phu diic dén nhiét d6 nim
trong khoang tir khoang 45°C dén khoang 55°C d tao thanh dung dich va trudc bude
khudy dung dich.

40.  Quy trinh didu ché mudi theo diém 14, bao gdm budc cho hop chit c6 Cong thirc
II:

II,

phan tmg vé6i véi axit sulfuric dé tao thanh mudi.
41.  Quy trinh theo diém 40, trong d6 khoang 0,6 dwong luong axit sulfuric dugc sit
dung dua trén 1 duong lugng hop chit c6 Cong thic II.
42.  Quy trinh theo diém 40 hoic 41, trong d6 quy trinh ndy bao gdm céc bude:

b6 sung hop chit c6 Cong thirc II vao thanh phin dung moi dé tao thanh dung
dich;

bd sung axit sulfuric vao dung dich néu trén & nhiét do phong;
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¢6 dung dich nay dé tao thanh huyén phu dic;

khudy huyén phi dic & nhiét d6 ndm trong khoang tir khoang 60°C dén khoang
70°C; va

lam ngudi huyén phu dic dén nhiét d6 nam trong khoang tir khoang 15°C dén
khoang 25°C @8 két tiia mudi. _
43.  Quy trinh theo diém 42, trong d6 thanh ph?ln dung mdi bao gdm metanol.
44,  Quy trinh theo diém 42, trong d6 thanh phan dung méi bao gdm diclometan.
45.  Quy trinh theo diém 42, trong d6 thanh phin dung méi bao gbém metanol va
diclometan.
46.  Quy trinh theo diém 42, trong d6 axit sulfuric ¢6 ndng d6 khoang 1M trong nuéc.
47.  Quy trinh theo diém 40, trong d6 quy trinh nay bao gdm cac budc diu ché mudi
axit sulfuric cia N -(4-(4-amino-7-(1-isobutyrylpiperidin-4-yl)pyrolo[1 ,2-
f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit.
48.  Quy trinh theo diém 47, trong d6 quy trinh didu ché mudi 12 mudi axit sulfuric
cua N-(4-(4-amino-7-(1 -isobutyrylpiperidin-4-yl)pyrolo[1,2-f][1 ,2,4]triazin-5-
yl)phenyl)- 1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-tetrahydropyrimidin-5 ~carboxamit
bao gdm budc cho hop chit c6 Cong thirc phan Gmg v6i I véi khoang 1 duong luong
axit sulfuric dua trén 1 dwong lugng hop chét c6 Cong thie I1. |
49.  Quy trinh theo diém 47 hoic 48, , trong d6 quy trinh dleu che mudi axit sulfuric
cua N-(4-(4—am1n0-7-(1-1sobutyrylp1per1d1n-4-yl)pyrolo[l,2 -f][1,2,4]triazin-5-
yl)phenyl)-1-isopropyl-2,4-dioxo-3 -phenyl-1,2,3,4-tetrahydropyrimidin-5 -carboxamit

bao gobm cac budc:

bd sung hop chit c¢6 Cong thic II vao thanh phﬁn dung moi thr nhét & nhiét do
phong dé tao thanh dung dich;

gia nhiét dung dich nay dén nhiét do nam trong khoang tir khodng 50°C dén
khoang 60°C;

bd sung axit sulfuric vao dung dich nay; va

loai b6 dung mdi 48 két thia mudi axit sulfuric.

50.  Quy trinh theo diém 49, trong d6 dung moi thu nhét bao gbm metanol.
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51.  Quy trinh theo diém 49, trong d6 axit sulfuric dugc bd sung & dang dung dich
trong nuac.

52.  Quy trinh theo diém 47 ho#c 48, con bao gdm céc budc:

bd sung mubi axit sulfuric cia N-(4-(4-amino-7-(1-isobutyrylpiperidin-4-
yl)pyrolo[1,2-f][1,2,4]triazin-5-yl)phenyl)-1 -isopropyl-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydropyrimidin-5-carboxamit vao thanh phan dung méi th hai dé tao thanh huyén
phu dic;

gia nhiét huyén phd dic dén nhiét d6 nam trong khoang tir khoang 30°C dén
khoang 40°C;

khudy tron huyén phu dic; va

thu gom mudi axit hemi-sulfuric tao thanh.
53.  Quy trinh theo diém 52, trong d6 thanh phén dung méi thir hai bao gdm nuéc.
54.  Quy trinh theo diém 52, con bao gdm budc didu ché dang v6 dinh hinh cta mudi
axit hemi-sulfuric, trong d6 bude didu ché dang v6 dinh hinh cta mudi axit hemi-sulfuric

bao gom céc budc:

bd sung mudi axit hemi-sulfuric vao thanh phin dung méi thir ba ¢ nhi¢t 6 phong
dé tao thanh dung dich;

loc dung dich nay;
¢o dich loc; va

1am kho chét rén tao thanh thu dugc mubi axit hemi-sulfuric v6 dinh hinh.
55.  Quy trinh theo diém 54, trong d6 thanh phan dung moi thir ba bao gbm axeton va

metanol.
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<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu Gln Glu Asp Glu Pro Glu Gly Asp Tyr Phe Glu Trp Leu Glu
10
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